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PROJECT SCHEDULE (LEVEL Ill)

BPAT 2 & 3 Combined Cycle Cogeneration Plant Project for Construction of Gas Pipeline and Metering/ Regulating Station

Document No.: SC-N-2106.04-6706-002 Rev.C
Prepare by : Rajchawat N.
Checked by : Sayan S.

As of: Thu 24-03-22

ID Task Task Name Duration Start Finish 2021 2022 2023
Mode Jun | Jul |Aug lSepl Oct lNovl Dec | Jan |Feb| Mar | Apr [May| Jun | Jul lAuq lSepl Oct Novl Dec | Jan lFeb Mar l Apr Mayl Jun | Jul lAuq Sepl Oct |Nov | Dec| Jan lFeb
1 |mm BPAT 2 & 3 Combined Cycle Cogeneration Plant Project for Construction 869 days Thu 15-07-21 Fri 01-12-23 I
of Gas Pipeline and Metering/ Regulating Station
2 |mm Project Award Odays Thu15-07-21 Thu 15-07-21 ¢ 15-07
3 |mm Milestone#1: Long Lead Item List, Project Procedure and Control Odays Thu30-09-21 Thu 30-09-21 ¢ 30-09
4 |mm Milestone#2: Site Establishment and Construction Mobilization Odays Tue 30-11-21 Tue 30-11-21 ¢ 30-11
5 |mm Milestone#3: Approval MDR, Long Lead On site Odays Sat05-02-22 Sat 05-02-22 @ 05-02
6 |my Milestone#4: After Construction Work 50% Complete Odays Thu 26-05-22 Thu 26-05-22 @ 26-05
7 |mm Milestone#5: After Complete Work 100% Complete (MC) Odays Thu15-12-22 Thu 15-12-22 QAlS-lz
8 |mm ¥;I;stone#6 Completion of Commissioning including 30 Days Performance  O0days Thu 22-06-23 Thu 22-06-23 0‘ k22-06
9 |my I\P/Iilstone#7: Completion of the Work after Complete 15 Days Initial Test of Odays Thu30-11-23 Thu 30-11-23 45;30_11
ower Plant
10 |mm GAS PIPELINE BPR1&BPR?2 869 days Thu 15-07-21 Fri 01-12-23 [
T-'; Notice for Engineering Odays Thu 15-07-21 Thu 15-07-21 ¢ 15-07
12 |mm 1.0 ENGINEERING 259 days Thu 15-07-21 Wed 30-03-22 I
W-_) 2.0 PROCUREMENT 361 days Thu 15-07-21 Sun 10-07-22 I 1
W-_} 3.0 PRE-CONSTRUCTION 44 days Thu 15-07-21 Fri 27-08-21 I 1
W-_; Site office Establishment 30days Thu 15-07-21 Fri 13-08-21 [ 1
271 |mm Site office 25days Thu 15-07-21 Sun 08-08-21
W-_; Office Furniture & Communication Equipment 5days Mon 09-08-21 Fri 13-08-21 [
273 |mm Computer Facilities 5days Mon 09-08-21 Fri 13-08-21 )
W-'; Electrical & Water 5days Mon 09-08-21 Fri 13-08-21 [
275 |mm Camp Site/Shop & Fab/Store/Yard 25days Thu 15-07-21 Sun 08-08-21
276 |mm Civil Equipment 5days Mon 09-08-21 Fri 13-08-21 )
277 | Pipeline Equipment 5days Mon 09-08-21 Fri 13-08-21 1
W-_l} Mechanical Equipment 5days Mon 09-08-21 Fri 13-08-21 &
279 |mm Mobilization of Initial Site Staff 14 days Sat14-08-21 Fri 27-08-21 4
W-_) 4.0 CONSTRUCTION 411 days Mon 15-11-21 Fri 30-12-22 I
W-_l} Pipeline Instrallation Work on Rack (KP.0+580 to KP.0+650) 79 days Mon 07-03-22 Tue 24-05-22 I 1
W-_} Scafolding Work 5 days Fri 01-04-22 Tue 05-04-22
283 |mm Pipe Rack Fabrication 30days Mon 07-03-22 Wed 06-04-22 m
284 |mm Pipe Rack Installation 20 days Wed 06-04-22 Mon 25-04-22
285 |mm Pipe Support 5days Tue 26-04-22 Sat 30-04-22 ii
W-j}r Pipe Stringing 10 days Sun 01-05-22 Tue 10-05-22 (—F
287 |mm Fit-up & Welding 10days Sun 01-05-22 Tue 10-05-22
288 |me NDT 10 days Mon 02-05-22 Wed 11-05-22 KFT
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline 4
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289 |mm Hydrostatic Test 5days Sun 15-05-22 Thu 19-05-22 —
290 |mm Painting 5days  Fri 20-05-22 Tue 24-05-22 |3
291 |mm Acceptance Odays Tue 24-05-22 Tue 24-05-22 0'24—:5
292 |mm Pipeline Installation Work by Open Cut 85days Fri 01-04-22  Fri 24-06-22 1
293 |mm Pipeline Open Cut (KP.0+000 to KP.0+175) 18 days Fri 01-04-22 Mon 18-04-22
294 |\mm ROW Clearing 3 days Fri 01-04-22 Sun 03-04-22 Il
295 |mm Trenching 5days Mon 04-04-22 Fri 08-04-22 i
296 |mm Pipe Stringing 4 days Mon 04-04-22 Thu 07-04-22 . |
297 |mm Fit-up, Welding, NDT 10days Tue 05-04-22 Thu 14-04-22 *’.T
298 |mm Field Joint Coating 4 days Wed 13-04-22 Sat 16-04-22 T
W—; Lowering-in 2days Sun 17-04-22 Mon 18-04-22
300 |mm Back Fill 2days Sun 17-04-22 Mon 18-04-22 KL
301 |mm Pipeline Open Cut (KP.0+415 to KP.0+580) 18 days Tue 19-04-22 Fri 06-05-22
302 |\mm ROW Clearing 3days Tue 19-04-22 Thu 21-04-22
303 |mm Trenching 5 days Fri 22-04-22  Tue 26-04-22 [
304 |mm Pipe Stringing 4 days Fri 22-04-22 Mon 25-04-22 r| f
305 |mm Fit-up, Welding, NDT 10 days Sat 23-04-22 Mon 02-05-22 w
306 | Field Joint Coating 4 days Sun 01-05-22 Wed 04-05-22
307 |mm Lowering-in 2days Thu05-05-22 Fri 06-05-22 Nd
308 |mm Back Fill 2days Thu05-05-22 Fri 06-05-22 ﬁ»ﬁ
W-_l} Pipeline Open Cut (KP.0+650 to KP.1+045) 49 days Sat 07-05-22 Fri 24-06-22 I |
310 |mm ROW Clearing 10 days Sat07-05-22 Mon 16-05-22
T-_; Trenching 15days Tue 17-05-22 Tue 31-05-22
312 |mm Pipe Stringing 12 days Tue 17-05-22 Sat 28-05-22
313 |mm Fit-up, Welding, NDT 30 days Wed 18-05-22 Thu 16-06-22 N—u
314 |\mm Field Joint Coating 12 days Tue 07-06-22 Sat 18-06-22
315 |mm Lowering-in 6days Sun 19-06-22 Fri 24-06-22 H
316 |me Back Fill 6days Sun 19-06-22 Fri 24-06-22
317 - Pipeline Installation Work by HDD (KP.0+175 to KP.0+415) 50 days  Fri 01-04-22  Fri 20-05-22
318 |mm Pipe Stringing 20 days  Fri 01-04-22 Wed 20-04-22
319 |mm Fit-up, Welding, NDT 20 days Sat02-04-22 Thu 21-04-22
320 |mm Pre-Hydrotest 7 days Fri 22-04-22 Thu 28-04-22 g
321 mm Site Preparation/ Area Protection 15days Thu 14-04-22 Thu 28-04-22
W-j}r Drill Pilot Hole 7 days Fri 29-04-22 Thu 05-05-22
323 |mm Reaming 4days  Fri06-05-22 Mon 09-05-22
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324 |mm Pull Back 2days Tue 10-05-22 Wed 11-05-22 H
325 |mm Demobilization/ Reinstatment 5days Thu 12-05-22 Mon 16-05-22
326 |mm Tie-in KP.0+175 2days Tue 17-05-22 Wed 18-05-22
327 |mm Tie-in KP.0+415 2days Thu 19-05-22 Fri 20-05-22
328 |mm Tie-in Crossing (NIJ) 62 days  Fri 20-05-22 Wed 20-07-22 I
329 |mm Tie-in KP.0+580 2 days Fri 20-05-22  Sat 21-05-22 ) M-
330 |mm Tie-in KP.0+650 2days  Sat25-06-22 Sun 26-06-22 1
331 |mm Tie-in KP.1+045 2days  Tue 19-07-22 Wed 20-07-22 :[
332 mm Gauging/Hydrotest 15 days Mon 27-06-22 Mon 11-07-22 ml
W-_} Gauging Pig 5days Mon 27-06-22 Fri 01-07-22 ‘E
334 | - Hydrostatic Test 10 days Sat02-07-22 Mon 11-07-22
335 |mm Tie-in PTT Pipeline 5days Sun 27-11-22 Thu 01-12-22 1]
336 - Tie-in KP.0+000 5days Sun27-11-22 Thu 01-12-22 1
337 |mm In-Service Welding and Hot Tap Work 411 days Mon 15-11-21 Fri 30-12-22 [
338 |mm Bank Guarantee for Project 19 days Mon 15-11-21 Fri 03-12-21 -l
339 |mm Sign Contract & Received PO. 2days Sat04-12-21 Sun 05-12-21 K
340 |mm Kick Off for Start Project lday Mon 06-12-21 Mon 06-12-21 H
341 - ENGINEERING WORK 25days Mon 06-12-21 Thu 30-12-21 =T
342 |mm Site Servey & Verify area 10days Tue 07-12-21 Thu 16-12-21 M
343 |mm Work Permit and Training @ PTT and BPAT 5days Tue07-12-21 Sat11-12-21 i
344 mm Excavation for Verify Existing Pipeline 12" ( 5days Sun12-12-21 Thu 16-12-21
UT/UTM/Lamination ) and Backfill
345 |mm Data Sheet 5days Mon 06-12-21 Fri 10-12-21
346 |mm Ball Valve 5days Mon 06-12-21 Fri 10-12-21
347 mm Split Tee 5days Mon06-12-21 Fri 10-12-21
W-_} Engineering Calculation 25days Mon 06-12-21 Thu 30-12-21 ?
W—; Engineering Drawing 25days Mon 06-12-21 Thu 30-12-21 T
350 - PROCUREMENT WORK 107 days Mon 06-12-21 Tue 22-03-22 I 1
351 |mm Insurance for Project 25days Mon 06-12-21 Thu 30-12-21
352 |\mm Ball Valve (Hot Tap 10" ANSI600#) 102 days Sat11-12-21 Tue 22-03-22
353 |mm Split Tee (12"x10" ANSI600%#) 8ldays Sat11-12-21 Tue 01-03-22
354 |mm Pipeline API5L Gr.X42 Size 10" (Emergency Pipe Spool) 21days  Fri31-12-21 Thu 20-01-22
355 |mm Raw Material for PQR & WQT.( Retest Welders) 21days  Fri31-12-21 Thu 20-01-22 ?
356 |mm Welding Electrode & Consumable 21days  Fri31-12-21 Thu 20-01-22 ?
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline 3
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357 Weld Neck Flange, Blind Flange, Stud bolts & Spiralwound 21ldays  Fri31-12-21 Thu 20-01-22
Gasket
358 | Cap, Blind Flange, Gasket & Stud Bolt 21days Fri31-12-21 Thu 20-01-22
359 Accessorry and Other 21days  Fri31-12-21 Thu 20-01-22
360 WPS PQR WQT 25days Mon 08-08-22 Thu 01-09-22 e |}
361 WQT Pipeline (Re-WQT2) 2days Mon 08-08-22 Tue 09-08-22 I].
362 WPS,PQR & WQT ( In-Service Welding ) (Re-WQT2) 3days Wed 10-08-22 Fri 12-08-22 -
363 Mechanical Test on Lab. 20 days Sat13-08-22 Thu 01-09-22
364 Work Permit for Construction 11 days Fri 02-09-22 Mon 12-09-22 im!
365 Safety Training (PTT R11 & BPAT1) 11 days Fri 02-09-22 Mon 12-09-22
366 CONSTRUCTION WORK 281 days Mon 14-02-22 Mon 21-11-22 1
367 Fabrication Work@ Shop 206 days Mon 14-02-22 Wed 07-09-22 I
368 | Emergency Pipe Spool 10" 31 days Mon 14-02-22 Wed 16-03-22
369 | Fabrication Pipe Spool 5days Mon 14-02-22 Fri 18-02-22 1
370 | NDT and Hydrostatic Test by Third Party of DoeB lday Wed 16-03-22 Wed 16-03-22
371 Test Valve Ref. API6D 2days Wed 18-05-22 Thu 19-05-22
372 Wedling Split Tee and WNF. Tempo 4 days Fri 02-09-22 Mon 05-09-22 Iﬂ.
373 Fabrication and NDT. 4 days Fri 02-09-22 Mon 05-09-22 |5.
374 Hot Tap Demon (Check Alignment) 2days Tue 06-09-22 Wed 07-09-22 l
375 Hot Tap Pit (Shoring Box) 63 days Tue 20-09-22 Mon 21-11-22 |
376 Work Preparation for Hot Tap Pit (Shoring Box) 28 days Tue 20-09-22 Mon 17-10-22 |
377 Prepare Working Area 28 days Tue 20-09-22 Mon 17-10-22 [ ]
378 Hot Tap Pit-Shoring Box@ BPAT1 MRS-Area 28 days Tue 20-09-22 Mon 17-10-22
379 WELDING SPLIT TEE 12" X10" ANSI600# 3days Tue 18-10-22 Thu 20-10-22 -IJ.
380 | Installation Split Tee Fitting & Welding/ Pressure Test 2days Tue 18-10-22 Wed 19-10-22 o
381 | Delay Crack 24 Hrs l1day Thu20-10-22 Thu 20-10-22 ﬁ
- 382 | HOT TAP 10" ANSI600# 4days  Fri21-10-22 Mon 24-10-22 ﬁ
383 Hot Tap Service 10" 1 day Fri 21-10-22  Fri 21-10-22 |1
384 N2 Packing and Coating Sand Compact and Backfill 3days Sat22-10-22 Mon 24-10-22 1 I
after hot tap completed
385 | Reinstatement Area 15days Mon 07-11-22 Mon 21-11-22 ™
386 Cutting (WNF. Tempo) Tie In CAP, NDT , N2 Packing 4days Mon 07-11-22 Thu 10-11-22
and Coating By TRC T
387 | Sand Compact and Backfill after Gas-in Completed 11 days Fri11-11-22 Mon 21-11-22 1
388 | MOC 389 days Tue 07-12-21 Fri 30-12-22 1
389 MOC-3 45 days Tue 07-12-21 Thu 20-01-22
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline
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390 |mm MOC-4 90 days  Fri 02-09-22 Wed 30-11-22
391 |mm MOC-5 30days Thu01-12-22 Fri 30-12-22 =
392 |mm Drying & N2 Packing 14 days Tue 12-07-22 Mon 25-07-22 I
393 |mm Pipeline Drying 10 days Tue 12-07-22 Thu 21-07-22 H
394 |mm N2 Packing 4 days Fri 22-07-22 Mon 25-07-22 [
395 |mm Metering Station Construction 227 days Sat 01-01-22 Mon 15-08-22 1
396 |mm Site Clearing / Grading 15days Sat01-01-22 Sat 15-01-22 [ ]
397 - Metering Shelter 88 days Tue 15-03-22 Fri 10-06-22 I 1
398 |mm Foundation 10days Tue 15-03-22 Thu 24-03-22 -
399 |mm Footing 15days  Fri 25-03-22  Fri 08-04-22
400 |me Floor 20days Sat09-04-22 Thu 28-04-22
401 |mem Structure Fabrication 60 days Tue 15-03-22 Fri 13-05-22 Dl
402 |\mm Structure Installation 15days Sat14-05-22 Sat 28-05-22
403 |mm Roof 10days Sun 29-05-22 Tue 07-06-22 %l
404 |\ Inspection Acceptance 0 days Fri 10-06-22  Fri 10-06-22 ¢ 10-06
405 - Control Building 90 days Sun 13-03-22 Fri 10-06-22 I 1
406 |mm Foundation 15days Sun 13-03-22 Sun 27-03-22 HH
407 |mm Structure Work 30 days Mon 28-03-22 Tue 26-04-22
408 |mm Architecture 30 days Wed 27-04-22 Thu 26-05-22
409 |mm Plumbbing 10 days Tue 17-05-22 Thu 26-05-22 4
410 |mm Doors & Windows 2days Wed 25-05-22 Thu 26-05-22 7
411w Ventilation & Air Conditioning 2 days Fri 27-05-22  Sat 28-05-22 ]
T 412 e Lighting 5days  Fri27-05-22 Tue 31-05-22 4
413 |mm Painting 7 days Wed 01-06-22 Tue 07-06-22
414 |\mm Acceptance 0 days Fri 10-06-22  Fri 10-06-22 ¢ 10-06
415 |mm Foundation/ Praving/ Drainage 60 days  Fri 29-04-22 Mon 27-06-22 I 1
416 |mm Equipment Foundation 25days  Fri 29-04-22 Mon 23-05-22
417 |y Vent Stack Foundation 14 days Tue 24-05-22 Mon 06-06-22 “
418 - Road 20days  Fri29-04-22 Wed 18-05-22 H
419 |mm Pravment 5days Thu19-05-22 Mon 23-05-22 4
420 |y Drainage 20 days Tue 24-05-22 Sun 12-06-22 “
421 |mm Fence 15 days Mon 13-06-22 Mon 27-06-22
422 wm Above Ground Piping Installation 67 days Wed 01-06-22 Sat 06-08-22 1
T-_; Piping Fabrication Sub-Group 1 (Run A) 33 days Wed 01-06-22 Sun 03-07-22 1
424 |mm Shop Fabrication 10 days Wed 01-06-22 Fri 10-06-22 TF
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425 |\mm NDT at Shop 10days Thu02-06-22 Sat 11-06-22 \‘ﬂ.#ﬁ
426 |mm Pipe Support 5days Wed 01-06-22 Sun 05-06-22 t|
427 |\ Field Fabricaiton & Installation 10 days Sat11-06-22 Mon 20-06-22
428 |mm NDT at Field 10 days Sun 12-06-22 Tue 21-06-22
429 |\mm Hydrostatic Test 7 days Wed 22-06-22 Tue 28-06-22
430 |mm Painting 30 days Wed 01-06-22 Thu 30-06-22 F
431 |mm Platform Fabrication 10 days Wed 01-06-22 Fri 10-06-22 S
432 |mm Platform Installation 5days Wed 29-06-22 Sun 03-07-22 %
433 |mm Piping Fabrication Sub-Group 2 (Run B) 33days Sat 11-06-22 Wed 13-07-22 I !
W-_} Shop Fabrication 10 days Sat11-06-22 Mon 20-06-22
435 |mm NDT at Shop 10days Sun12-06-22 Tue 21-06-22
436 |mm Pipe Support 5days Sat 11-06-22 Wed 15-06-22
437 |mm Field Fabricaiton & Installation 10 days Tue 21-06-22 Thu 30-06-22 }1
438 |mm NDT at Field 10 days Wed 22-06-22 Fri 01-07-22
439 |mm Hydrostatic Test 7 days  Sat02-07-22 Fri 08-07-22
440 |y Painting 30days Sat11-06-22 Sun 10-07-22
441 \mm Platform Fabrication 10 days Sat11-06-22 Mon 20-06-22 -
442 \mm Platform Installation 5days Sat(09-07-22 Wed 13-07-22
443 |\mm Piping Fabrication Sub-Group 3 (Vent Line) 33 days Tue 21-06-22 Sat 23-07-22 [
444 |\mm Shop Fabrication 10 days Tue 21-06-22 Thu 30-06-22
445 mm NDT at Shop 10 days Wed 22-06-22 Fri 01-07-22 [j
W-'; Pipe Support 5days Tue 21-06-22 Sat 25-06-22 ‘>
447 |\ Field Fabricaiton & Installation 10days Fri01-07-22 Sun 10-07-22
448 - NDT at Field 10 days Sat02-07-22 Mon 11-07-22 ml
449 |\mm Hydrostatic Test 7 days Tue 12-07-22 Mon 18-07-22 ‘ﬂ
450 |mm Painting 30days Tue 21-06-22 Wed 20-07-22 N
451 |mm Platform Fabrication 10days Tue 21-06-22 Thu 30-06-22 »:r
452 |\mm Platform Installation 5days Tue 19-07-22 Sat 23-07-22 ¥'
453 |mm Acceptance 14 days Sun 24-07-22 Sat 06-08-22 k
454 |\mm Main Equipment Installation 45 days Sat 11-06-22 Mon 25-07-22 [
455 |mm Vent Silencer lday Tue 19-07-22 Tue 19-07-22 |v
456 |mm Main Valve 15 days Wed 29-06-22 Wed 13-07-22
457 |mm HOV 15days Mon 11-07-22 Mon 25-07-22
458 |mm Safety Shut Off Valve 15days Wed 29-06-22 Wed 13-07-22
459 |mm Gas Filter 15days Wed 29-06-22 Wed 13-07-22 F
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline 4
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460 |mm Gas Turbine 15days Wed 29-06-22 Wed 13-07-22 P-
461 |mm Small Valve 35days Sat11-06-22 Fri 15-07-22 =
462 mm PSV & Check Valve & Globe Valve 3days  Fri22-07-22 Sun24-07-22 T
463 - Electrical Installation 75 days Wed 01-06-22 Sun 14-08-22 1
464 |mm Conduit Pipe Installation 30 days Wed 01-06-22 Thu 30-06-22
465 |mm Cabling 60 days Wed 01-06-22 Sat 30-07-22 M
466 |mm Miscellaneous Equipment 7 days Fri 01-07-22 Thu 07-07-22 ‘
467 |mem Lighting Fixture Installation 7 days Fri 08-07-22 Thu 14-07-22 *I
468 |mm Termination 10 days Sun31-07-22 Tue 09-08-22
W-j}r Acceptance 5days Wed 10-08-22 Sun 14-08-22 ¢
W-_; Instrument Installation 77 days Tue 31-05-22 Mon 15-08-22 1
471 |mm Cabling 45 days Tue 31-05-22 Thu 14-07-22 .
472 \mm Instrument Equipment Install 7 days Fri 15-07-22 Thu 21-07-22 E
473 |mm Air Tube & Fitting 15days Tue 26-07-22 Tue 09-08-22 F
474 |\mm Continuity Test 4 days Fri 22-07-22 Mon 25-07-22 ﬂi
475 |\mem Loop Check/ Test 2days Tue 26-07-22 Wed 27-07-22 F—
476 |mm Leak Test 3days Wed 10-08-22 Fri 12-08-22
ATT |\ Acceptance 3days Sat 13-08-22 Mon 15-08-22
478 |\mm Cathodic Protection Installation 118 days Sat 02-04-22 Thu 28-07-22
479 |mm Anode Installation 10 days Sat02-04-22 Mon 11-04-22 »a
480 |mm SSD and Zinc Ground Mat. 5days Thu21-07-22 Mon 25-07-22 ﬁi
481 |mm PCR Instllation 5days Thu21-07-22 Mon 25-07-22
482 |mm Rectifier Installation 5days Wed 08-06-22 Sun 12-06-22 {
483 |mm CP Online 3days Wed 08-06-22 Fri 10-06-22 ]
484 \mm Cable Wiring 3days Tue 26-07-22 Thu 28-07-22 l].
485 |mm Acceptance Odays Thu28-07-22 Thu 28-07-22 & 28-07
486 - Telecomunication & SCADA Installation 47 days  Fri 08-07-22 Tue 23-08-22 [ 1
487 |mm RTU Installation 10days Fri08-07-22 Sun 17-07-22 N
488 |mm Flow Computer Installation 10days Mon 18-07-22 Wed 27-07-22
489 |mm Battery Charger Installation 15days Thu 28-07-22 Thu 11-08-22
490 |mm Wiring 10days  Fri12-08-22 Sun 21-08-22 1
491 |y Inspection and Acceptance 2days Mon 22-08-22 Tue 23-08-22 I
492 |mm Fiber Optic Installation 106 days Fri 01-04-22  Fri 15-07-22 1
W-j}r Cable Duct Installation 91 days  Fri01-04-22 Thu 30-06-22 \)q—r
494 |mm Cable Duct Test 60 days Sat 07-05-22 Tue 05-07-22 *{J
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline 4
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495 - Cable Pulling 60 days Tue 17-05-22 Fri 15-07-22
496 |\mm Site Acceptance & Pre-Commissioning 41 days  Fri 29-07-22 Wed 07-09-22 [ 1
497 |\mm Electrical Site Acceptance 15days Mon 15-08-22 Mon 29-08-22 ‘
498 |mm Instrument Site Acceptance 15days Tue 16-08-22 Tue 30-08-22 i
499 |mm Telecommunication Site Acceptance 15 days Wed 24-08-22 Wed 07-09-22 me¢
500 |mm Cathodic Site Acceptance 30days Fri29-07-22 Sat 27-08-22 ]
501 - Reinstatment 62 days Sat 25-06-22 Thu 25-08-22 e
502 |mm Rough Cleaning & Demobilization for Pipeline 60 days Sat 25-06-22 Tue 23-08-22 h
503 |mm Demobilization for GMRS 10days Tue 16-08-22 Thu 25-08-22 1
W-_; 5.0 Mechanical Completion 152 days Thu 15-12-22 Mon 15-05-23 [ 1
W—; MC Document Acceptance Odays Thu15-12-22 Thu 15-12-22 llS—lZ
506 |mm Ready for DOEB Leak Test 3days Thu15-12-22 Sat17-12-22 1
507 |mm DOEB Leak Test BPAT2 3days Thu19-01-23 Sat?21-01-23 1
508 | DOEB Leak Test BPAT3 3days Tue 21-03-23 Thu 23-03-23 1
509 |mm PSSR Acceptance 45 days Tue 20-12-22 Thu 02-02-23
510 |mm Training 3days Mon 13-02-23 Wed 15-02-23 E
511 |mm DOEB Step 2 Acceptance (BPAT 2) 34 days Thu 26-01-23 Tue 28-02-23 [ N
512 |\mm DOEB Step 2 Acceptance (BPAT 3) 46 days  Fri 31-03-23 Mon 15-05-23 [ N
513 |mm 6.0 COMMISSIONING 275 days Wed 01-03-23 Fri 01-12-23
514 |mm Gas Introduction and Commissioning 10 days Wed 01-03-23 Fri 10-03-23
515 |mm Ready for Gas out (BPAT 2) 7days Thu 16-03-23 Wed 22-03-23 E W
516 | - Ready for Gas out (BPAT 3) 7 days Tue 16-05-23 Mon 22-05-23 i
517 |mm GT First Fire to Plant (BPAT 2) Odays Thu23-03-23 Thu 23-03-23 23-03
518 |mm GT First Fire to Plant (BPAT 3) Odays Tue 23-05-23 Tue 23-05-23 1 & 23-05
519 |mm 30 days Performance Test (BPAT 2) 30days  Fri24-03-23 Sat 22-04-23 ]
520 |mm 30 days Performance Test (BPAT 3) 30 days Wed 24-05-23 Thu 22-06-23
521 |mm Trial Test Run Power Plant (BPAT 2) 15days Sat16-09-23 Sat 30-09-23 [ ]
522 |mm Tial Test Run Power Plant (BPAT 3) 15days Thu 16-11-23 Thu 30-11-23 [
523 |mm COD (BPAT2) Odays Sun01-10-23 Sun 01-10-23 ¢ 01410
524 |mm COD (BPAT3) Odays  Fri01-12-23  Fri 01-12-23 ¢ 01-12
Task I Project Summary [ I Inactive Milestone Manual Summary Rollup === Deadline 4
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ASME A3 Hu. 300}

BOSIE For defininons of feakiye frvsdiegaion
Ierrms, %eq ,."l.prund'i:: LE R

Bl5 13 PMlaste Terms

805,131 Macte Joinl Momenclalure

) SelwgHr Cémdar Joidi is 9 joint made in thermn
Plasue ppang by Uie wse of g salvent o solveol Geonens
thut foors o coatineows hrnd helween the maling
surfacss.

'y Haar fiwiion Jorir iz o wiot meds in thermoplasic
piping by heaung e paols suftbcienily Lo permil fugsen
uf the maedial: when he parls are pressed sogether

fed didbegive feni is a joamd mede in plestic piping
by the e of 2n mlhesive swhstance that fimis a
condinuvous bond between ihe ooaling oucfaces withow
dissclviog eather vne ol e,

B 132  Srerdard dimearion rato 5 e oo of
cngsice pipe diameser oo wall hickness of thermoplnsh
pipe. [0 caleulned by dividing die specified ownside
diam=t=r nof the pipe by the specitied wall thickres
in inches,

5133 Lung-rerm ded'rorarie steempdh s othe
extimared hi.'.-d.'lrl sicass in Flnu.:nl:ls. [=r square inch in a
plasice pipe waldl har @il cowss Failuee o e paps b
un avarage of [HLOD hr when subgected o o coostont
hwelramtal g [ CLETE TN [RE= A,p];h:ndi:l; [3]

805,14 Fabrication

[0E141 Cold-rprigmky, whers used in the Code,
15 e falmeaton of pipiag ©oan acoal hengrle shorper
than 1t nominal l=npdh and farcing @ indo pocicioo
a0 thar a2t atrecssd in the cecoted comdition, chus
cianp=nsating parlally fur the affects prodoced by the

enpancion due o en increase L temperavwe. Cold-
apiing faoor i dor saoo of dwe anvom of culd sproge

pravided tg the inlal compuied lemperajure eapaosion.

BIS.15E  Dlereney is the gualifyug of an cariog
pipzhice ur main 1or 2 higher maximum  allrwabis

QPErAINgG PresauTe.

HO5. 2 Thsign
805,21 Presswre Terms

05210 Pressoes, andicss othorwass stared. 15 cx-
pressed 1o poeuands per square inch abowve abnosphers:
presaore (Le . gage pressore] and i abbreviaeed gs peig.

205,212 Denpw presmure s b mpdimem pressare
peoaniited by s Cube, ad deterowned By the Jesien
Tu'v:h:r.-;hlres npp-]ii:ahle ko Lhe malerials and lgcaljnps
ineaalved.

BOE I2-E15.03

BOSZIY  Mucomam opdrafing precrare (MER),
somitimes refemed toons moaimem sclldl SpECAILLE
prescuee, i5 the liglest preseoce s which o ppuoe
svstem is operaed duting 2 ootmad upiating oyele

A2 Movimmn alizwabie operafing FResEinhe
rALAGF L the maumum peessure Al which a gas sypsben
may he operafed in accprdance wath e provisions @l
this Cugle

SO5218  AMcaimum allowahle resd prestwee is Une
maximum inlarmal Auid pressucs 'pu:nl:ll.Ll:td b'_'.' thiz Coade
For & presouns {est based npon 1he malerial aned Jocalon
il

RO XA  Suanderd sencice pressure, soeclinks
galled e wdsoa wlhizdoen pressure, L5 Lis gnF pressice
a utility underates 5 monlsin = ik slomnesie cuslang-
e Telers

BT Deerpreizube profecnion 15 provided by
g deviee oo egquipmienl nsladled mog gas pupng AVSIENT
that prevenes Lhe precsure i the system ar part 44 the
spslainn [Ton efvesdeng o poedetemtioed valoe,

RIS 21K Soncep pressure fexd donwinsioaics CiE
4 pipe of piping sveemy dods not leak, a5 evidenced
hy [he luck ol 2 doop o poessure over a specifed
peruwl of hme afier the souree nf pressure has heen
inolaned.

BRI Temprratare Terms

MORAXL  Jemigeroiires 13 ocxpresscd o degroes
Falrenhien ("F) unlass afbarwise siated.

EDS.22F  Ambieat tamperature % 1he iemeralure
H b suncending mediem, wspally uwased b ooster o
the f=mperalore ol Uk air in which a simcioree s
sibuarzd or A devwice operales

052X Froumd remperetare i e ongpemalon
wl the zarth wt pipe cdepdh,

BS.23 Sbreas Termy

HOE.XR)  Siresr expressed nopoends per suare
ineh, i= the reroblane incermad force thar resens chaegs
im e saze oo chepe of a body aoed oo by exleroal
Fravoms, Indhis Cde. "slress" 15 ofl=n wsed :1':'[!.-!}11}'|‘|1|:|I,I$|_:|-'
with wnit eiress. which is 1he seress per sl arca.

SEEIXY dperoning el 1a the suess oo pups
o1 %lcuchoral oeemilss urklar nomal speraling copdilinns

0533y Reop oiress, Sgo0a the sitasg jnoo pipe
of wnll thickness, @ achng carcumfersnbally & prane
perpeisdssdar 1 the longinslial axe ol the pipe,
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praduced by thwe preaswie. P ool the luid in a pipe of
diameder, £ and 5 deceomined by Badow's Tarmula:

BOSA3  Mourmiem aliowadie Nloep e is the
maximum hwap siress permiteed by thas Code Forodhe
design o o pipng =ystem It depends on be mateoal
wred, Lhe lepcawout of the pups, the apersting comditions,
aodf uther lamilatiens impaased by che dessgie o copfig-
manee with tas Cuxle,

BOS. 238 Sacomdnry reress i5 Streas created in Cthe
Tips wall by loads otber than nwernal Buid peessiane.
such ai backhll Inads. maffic loads, Leds cansed b
nataril]l haraeds (see para. A4 E3 beam actan m o
spun, laads ai suppels, ond @ connectisns o the pipe.

ASME B3] K- TH

BT QUALITY ASSURANCE

Quelity Cootrol systems copsisl of hose plaoned,
Epglerialic, amd preve=niafive aciiens fhot are nequercd
1o ensire that materinde, products, awd seceoes will
meet specilied requiremens, Cloabity Asaurunee syst=ms
and procedures conded of poriolic axlils arad checks
that enaure the Cualiy Contel system will mes all
ol e siled purposes.

The ariegrity of 2 pipeline sysiem May be inproved
by the application of Quelity Assurawse sysiems. These
systems shauld be applied 1o e design., procorement,
carcknastion, esting, apecatong., and mainienance aclvi-
ties in the applicaricos of this Cocde

Crpanzeticns pecivaming desipn, fabricanon, assem-
bly, cvecrion, wspectinn. sxpminabon. festsg, insialla.
Cion, speraton. and mainlznance applcation o B31 4
riping systems shauld bave o writen Quality Assurence
syslem in accurdunce wiuh applicable docurtents. Regs-
ation or esrtificution of the Quality Assumnce sysi=m
should bt by agresment belwosn the contracting parties
il e,
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CHAPTER |
MATERIALS AND EQUIPMENT

EIft MATERIALS AND EQULPMENT

Bidk1

[t ia imcended dear adl coawerials and cquipnenc chal
will hecome p peomanent pam of any piping syst=m
cunstrdcted wnder s Code shall s suiable wnd sele
Sor the cordisions under which they are weed A4 s0ch
rmalenals  ared cquipmenl shall b= r.|u:||i|'|ud for Lhe
cowrdinioms of cheir wse by cocaplienes with ceroin
spesifications, standords. ardd spocia]l reyuirements of
this Cle, of vtlierwise as poavebed hecein,

211 QLALIFICATION OF MATERIALS ANI
EQUIFMENT

yLL

bfaterials and esquipment fall o che followiog cin
categories peraiming En methixls of guadifeation for
uge under dox Code:

fap sb=ms dhat confomm o srdapds ac h]?ﬂ'.‘ifl.i.‘i.l.!i.llmﬁ
foferenced iy chis Code

r'll'.l abeiny WA are i:lnpq:-:l.ulﬂ Ircan a sa.ful}' !.'lu.IIIJFlIJII.'IL.
of a qwpe fur which slandarde or specificalinns aps
seledended tn thas Conde Twt specibically du ol confeam
io 3 referenecd standard, 2.5, pipe manufacowred ooon
specification nol referenced i the Code

(e ems af nivpe fog which standards or specitica-
g wre refatcoved mothid Ciade, B0 i du o
conform to the scandards ard ore relari vely unimportane
fom a safely sbaodpoinl bevause of ter smeall sice
of berduse of 1he comslitions woder which they are o
e ux=d

o) ieerns of a cyps Tor which m standad o specih-
catian s relercaced an i Cisde, v gia canipnésaur

e} peapTislary abzms g woe sl=biniloan, para. Eia.14]

S0 wnidemifed of vwed pipes

9112

Presenibed procodures for goalifyiog cach of these
s1A calegories are piven 10 the following pamgraphs.

BILX Do bt conforms o slamlands or spesilaa.
tione referspced i chis Code [paca, ST0.La;| cay be
wiel dor appropriale apphoalebns, e prescobed and
Limised by 1his Code withoug furhes gualficabon, {5
pliirL. mld.;

BUL2E denpowrant uens uf o veps Far wlich seacd anls
of specificition: are eefewsneoed in thic Cude, wuch a5
|1ipr., valves, aml flanges, bol Cesl dey nm comfacny bo
spancomdy of specificanons ieferenced in this Code [para
B0 h] <badl be qualifind e descrbecd in para a2
ar 11,302

HL1.ZH A matenal condonmng laa Wil hpe'{“i-
ficanan that docs nol vae sobetlancalle feemoarefer-
enced sbamlard e speaificalon and thal meels e
min requieeinems of whs Code with eecpecr o
qudite af materals amd wothioazslop naay be used,
Thic pauaeraph chall res be conzepued w0 permal devia-
linns thal wisall depd L atfecl weldabiliyy o coctilidy
adversely, I e deviations wod o ceduce swecngth,
fsll allrweance far the redestion shall ke proaded for
in e alesign.

K11-22T ‘Whep pelnlianine the He.-::lim.'. Coanumaihes
For appaoval. the follavang wguiseitenrs shall be anr.
17 r.ns.mhll:. the smat=rial shall ™ identdi=d itk i
comparable tawsial. and i shouold be osed hae R
madeeinl will camply with thal speciizocien. eioepl a8
e, Cormpicts ipfonnant ax w chemel compsiten
ianl physicig prap=rtie= =hall be supplicd m the Sectaon
Cunnnineee, aad Cezn appeaval shall be abtoned hejare
s malerial i= gaed

H11.23 Hel.ah'-'el:.- unim|'||_'\-'rl_'m1 eme thal do rad
confurm o f tlandard or specificaion [paia. 810.1ce1]
micy ke used, provded thal

farl lhey wae fesled o imvesLicaled am [ound soitable
far the proposad service

Sl Ahey = nsed al wumil slressec nor preans Uan
Wt of those allowed h:r Uz Coale [or campirahe
meierials

el lhewr nse is nol sp=cifivally prohibond by b Coede
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Biid s of o wpe far which no atadards or
spevjfcations are teferenced in 1 Cinle [p.ir._q
LU il puopriciary iseme [parn B11.D1e)] s
ki yualified by Ui wser pouoeided

1] the user condugls inweslicacion and kes1s f
needed) That densaigieate thar the iem of makoial o
cyroiarnl s swilable ared safe foe Al proposed o=rcjce

rhl he anu Getaeer aflirms the sabery of e iern
Iecstincaded for that service (., wH CINTErEEA00E
and pressore relief devicasi

#1025 Umideatilied o7 wsed pip= |pura. H11.110%
miy b e, and iz oswbjec) 0ol requistioenrs o
para %17

#12 MATERIALE FOH UHLE 1M COLD
ILIMATES

Some o b materals confmiore v specificalinns
fefcoonsed Int use opder this Cede may o0 have
praperties switible fos e Lower poion o the empera-
gn: band voreacd by this Cesle. nzineers are sansuoned
gine bl pdiom o rhe e -nsInpeTa I e nigses proper-
br=s ol the mateiials wsed fur Facalities 10 ke =xpoeed 10
uriEal 3 o round femperatures ar o atoaphere
WL SRR

B13 MARKING

#1111

AT walves, Adigs. Aunges, Balting, pipe, and wbang
Ehali b macked an acenilapee wich ohe oarking, scclinms
of e stundards and specificatons 19 whicl e o0
were manufacidied acom asonkaee woh he Tegwre.
ments ol MES 5P 25

H1n2

Dz stanping, if used, shadl be done wih dics
bavang bBlum e vooded  edpes o ouoimiee  sicess
[H st T AT TL Y

Bld RIATERLIAL SPECIFICALIONS

For a liswng ar sl reforenecd magemal speeiicarions.
S0 Appemlin A Toe a Laing of stunduards lar wlhes
summenly vicd wmalerials Rar are gob refeeeced, see
Mppendix L

I

Al BELAe- 2

Sldll Generad Reguiremanls

Fipz than i» ygwalifies] under paaa. 810 1) anay be
used

g14.1]1  Hled] Fipe
sa) Heel pips pronalacsared in acordames wuh e
followite shuadurds neey e se:

AP AL Line Pips

ASTM & 53 Weldri und Seaniles~ Fope
AETM A NG Seamle:s Pipe

ASTM A 154 Llesoie Foswn fArch Weldlad F‘ipf
AW A LETD Eleciic-Rasistaree-Welded  Pipe

A5TM A [
Ak A A5

Elimetric - IFwsaum Tore b Welded Fips
Seanlesn arel Weldad Bipe fo
Lane-Tesvmrature Soivice
Pletal-fure Wmlgled] Pipe
AETH A 871 Elearic-Fuson-Welded Fipe
ASTM A 072 Elevtoae § usion-Welded Fipe

) Lulel ewpanidzd pipe shall meer die mandslaey
raprerenst of AP 3L,

AATM A 5wl

£14.1Z Duetile brom Bipe. Do le oo pige mand -
fored in ok wish AMNSD A28 el Piciale.
Trisn Pip, Comtnfaeally Cast, in Mecal Bolds o Sand-
Lined Moldls dor £ran, niay be gsed.

H14L 03 Plestic Bipe and Cimopurnenis
ne) Plativ pipe and componenss manefzoed o
acceedance with the followeng stuedasds ey be used:

ASTM L 2512 Itemuaplasi: Gas Pressooe Mipe,
Tubing. wid Frungs
Benfreed Lpoxy Ruiin Ga:
Prezsswoe Miper and Fanngs

‘¢ Thermoplasiie pipe, tuhing, litings, and cements
cunforomng e ASTR D0 2512 shall ke Tecducal in
secardarge widh the in-plant quality <ontrul program
recomnnded in Appendis Ad of hine apecifcatun,

ASTM O 2517

B14.14 {pualificatlon of Pluslic Fipiog Marerjuls

ral I agduiun i camglying wirh he proessio ol
pace.. BLA 15 dne wger shall hoospbly invesieaie he
apEeihe pibe . lubing, v Hiling k2 be myed and
sluall detcoming malerial sepvivaubil o Fon 12 condikens
wntivipated. The selezled anensl shall ke adequalely
resriant e b Iguds and chemed simospheses tha
Ihak P encuwiiered.

i) When plaste pipe, wibing, ur licoges ol dillerent
mealeria] speyily o wes prined, o tharaeph invessip-
Hiop shall e rade e cedernying g e norenals ace
cumpalible vl each alher. See puea, BAZ A8 Tar joining
=i e ILLE.
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H14,1 %eeel, Cant Iren, and Duoctlle Iren Piping
Componcoks

Specine requiccments for fhese piping compansnis
bt qu.;]if:r' uapeler pir. A1 0w are [uad 1n 'Ehi:l[.ll.r_'l 1L

815 EQUIPMENT SFELCIFICATIONS

Excepl for ax paping componenss and lrociocal
mdteeeals levled in Appeodicer A& aod C o0 dw ool
int=pelesl 0o include inothis Code complets specificalions
fon equipiment. Caran Jetarly of design and lubrgatisa.
however, cocsaaeily refer o cquipmenl. such o+ pipe
langers, wibraticen d.'lm]'.-trl.-:n._ elrgirucal fuciljies, en.
Eines, voanprestons. e, Paruadl specifcanions for swch
eyuipmenr ilems are given hersin. parzoolarly Q6 Lhey
wifewl the safery of e pigag seeenn in which ey
are 1o heonstidlad Jn other cases where the Cade grees
ne Epaeificativee fea e paticalar cquigeren tens. the
intenl s thal 1he spfetw prnw:in-n:: o] the Code vhall
govern, neofar & ey are appheable. Inoany cose. dw
safecy of equipmend insixlled in 0 pping sysem hall
b eyuwivident sz e ol olbiec parks sof Uie wane apst=.

Blo TRANSPORTATION 0F LINE FIPE

Any pipe having an mder-diamecer-do-wall thicknesy
o uf M0 1 ar e Chal s W by used noa
pipeline it o haop aleess of 20% o more ol dhe
spoitied wiinwidoy vield Sneneib IBA0 by been b wild
] I‘r.'lns.]}l_'ll't!ﬂ I:|'r.' raifraad, inlanal walewny. ar h}'
Mayine ralsphlation, Nt hate been o shall ke
[pacded jn ecomlanse with AP RPSLI or AP1 RS,
respechively. Wihere iz il pissible 0 estabdesbe i
pipe was lrnspenied in aceeelance with the apgrepie:
receamaended praciice, e piqe noss be byalmosiabe ally
heeted for af leasas 2 hrooat least 125 e 1he
mickrum dllewable cpecabing pressure ] nstislled 0
o Clazs | Iocncian. ar wone least 15 cimes the naaxinium
alluwable uperaling pressurs f insill=d o Class. Z,
1w d Tocition

E1? CONDITIONS FOR THE RELSE OF PIPE

B17.1 Heuse of Sieel Hpe

SITAL EBemoval of & pomicn of an exeliog st
= and rease ol the pop n e same hine uconoa
line epesaling o the sane or lower pressurce is permiteed,
and 1% subjelt la Che resdncluns o pira. B2 13 a),
if], and it

Ald2-HIT.0A

BT el steel pape ond amdoisified new  sieel
Pt nday Be wicd For Jow-nress |hoop sress [ess than
f,/HH) ps]] Tevel s=rvpze whers mer cliae -:uili.u.y AT NS
buocliog ax L Dy Joee. provsked il

vl capell wisgal exprvimadicon anchcates Lhal ol i in
wvia cumbifeon wad feed fovn splil s2inrs or nilkher
defecis 1har wenlel ciowes Teakape

ph) af the pipe o wo e wclded wral jcoof aokmawn
::r-&.,:iﬁ.,:.ml_'.n_ il Lhall salistacianly LY '.'n:lda.hlll[!.- j[:1{1
preseeibed wopars, 317120

BI7-11  lsed siewl pipe anl opideatii=sl e Sl
pep= iy e gqualdisl B owee al soess levcl obove
OLCHCHD g oo T servics invalensg clase ¢orling or clrse
rending by Lthe procecores arcl within o Jorns satlised
ic thi Takeks below,

P ar L]
LITTER U=zil Pipes.
Lnknown Kronn

Spcilivalivn Lpr-fzpcer
LY L NS Ao (1)
Mending propedics ‘hh
Trivlw.. [[5 Ll
Lengiudwal pum Jacee d; ]
e Mnh iy s
Suflace Jdeleis i [Fh]
Yirl:l «Ircngih g
Lvoee fur, AL Ml ..
[lrdrceaanc e, K1 1

GEMHERAL SLTE: T-c ke 1 1ke niblz sordspoowd 1o the Tnllntsmg
vabpaagraphs, vacvpl whirr persl cdhe e,

el Fespecrios, Al pipe shall Be eleased inside and
pusicle, |F necessaty, e permil god oeepecion A
pipe sliall ke wisoally ospocied wodetinane that Lo
reazenithly rwmd oanpd stinghe and do discover any
di-dects ahar might vmpan st sicenptle ur nghtnes

rhl Beking Propercrier For pipe KBS 2 wid samaller,
a sufticwen lengdn b puac slall b bent cnld Thromgb
B dreg arramd 2 eylindrzal mandrel, the dwekier of
which i 12 vows thee oumonal camecier of the s,
withnnl tlm‘cl-:lping cracks ar any pnrtinn and withond
opsiking the weld,

Lint pip= larger than M%7, floneming wes a: pre-
sfabed in Appendis Hoahadl ke nwde. The pipe shall
nuz=l The requiterients i this e swcepl Tha sy somier
of teals wequinsd 10 decermine Hutlewing prisperiies shall
b "he siames s n.'-'_!_1||r|:r.| m ulhpur;l (Rl bl 0
dercinaize 4 ield strepgib.

fe ]l Fleferrinclim r.-__|" Wil Thicteess, Llless 1hz
nominal wall thickness o koo wenly voertsinty, 11 shall

1531
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ke derianced I3y meaiuring the cuckness an guigder
moinis onoome erdd of ench piece of pipe. 1F the Jol of
P i7 kissten L ke of wnlaren graclz, sire, and sominal
thickness, messurcment shali e fukde of 000 kv Lhan
10%. ur the 1ndivalual lengthes, bl aint less bhan [0
lepzths: thecknecss of the colser leneths may B verified
by uspplying o page sel o the minimum ihickness,
Fullawing sl nweasseienl. Qe noammal wall thick-
nexy xhall be laken ax the next comanercial vz rheek sy
below Lhe average of &l the owmssuraments Laken, b
i nix cuse preatsr dhan 114 dimes che deast measoeed
thickoeas Wor all gape shwallee tham NS X0, apd oo
greajer than |11 [ames ahe Ieast ceeosused thickiocss
Tac all pipe NES ) and Tagger,

rel Lommoating doiat Factar, B che oype of longin-
dinal join can be dewermiccd with cerLamiy, the comes-
pemding dongitudinal joine faclar. £ CTable 34101154
in Chapler [V, may be uaed, {nhepwassz, £ shall be
Luke=n as (hE0F for pipe NPE 4 aned sowallec, oo 050 Ffor
pipe larger an MP5 4,

fel YWeldabeire, Weldahility shall be delerminesd B
Pallvas, & quatifisd woldo shall owke o ginh weld
in the pipe. The wekl shall then be rested in acoscdsmne
with tequirements &f AFT 1104, The qualifying weld
shull b= mude under the mose severe eonditions uneder
which welding will be permaved in the field and sing
Ihe samre procedure as 10 be vsed i the feld. The
mps shall be consedeied welduhle §f the reguicements
acl Terib in AFL DI04 are nel Ac Least one sugh st
weld chall b made For each M fengibe of pipe on
aures larger than NPS 4, Oo sizes NP5 4 aml smaller.
ane st wall be reguicaid for each 330 [eneahs ol pipe.
11 in wsting the weld e seqinonents of AP] 11804
cand beoanet, the weldnbilicy may be edablished by
reaking cheatcal cesis for carbon and mongoress (z0c
pica. 23 Tip and procesding in avwocdunce with |he
provisions of the ASME Reder and Presswre Vel
Comde. Scetn 1X. The number of clemical tes shall
he chee sate as regquised far gincomfersmal weld 1ess
Slalocl bW,

U1 Xegace flefecia, ALl pepe shall ke examred for
Bauges, pedavis, and dents and shell he gqualili=d in
weeopckanes with the proviswms of pam. 843104,

firl Dereruingrion of Yiela Streeath, When b mans-
Lwaurer's spezified wanimum vicld streogth, lensue
strength, vr =lmzetion fu dw mape i unknown, and
no physical 1ats are made, o naineno yisld ~irepgth
far devagn shall be caken as oul ngme than 20000 psi.
Albzinatively, Uus fensile propsrics may be eslzblished
as Frllows.

1) Peelorm all fensile s poscribed by AP1 51
eacepd that the umbar of such escs shall be as badlows:

ASME HY1¥a- BRI

L Muormbr pl lemake Teas, Al Sines
L] Anpc or les I el o7 Eeels Tem pach lingh
Il eo 130 lenzihs I #e ol pesls T 2l 5 Fngihs, Rl

wl Iree than 10
I sl ef Ieds Tyr cach L0 lengziks, Bul
o leas tlun B

Crexer thae 100
lenglihs

20 AN et sp=uaimens shall be selecied at Tadom.
¢ 30 IF the yield wensile o sazeads 11,55, the Pip
shall nl be used cavepr a5 provided in para. $FPTLL
ra) % %alwe For pipe of unknown specificatjon, the
¥ield sizength, tw be used pz 5 ik the formula of paca.
w41 110 in Yiew of the h'FH:l::IﬁE‘d IR I ] vield 5.1rr:nglh.
glall be 400G puiooor defermiined s followes.
Determues e average wvalue of all visld strengih
L=y log o wniform lor The valwe of 5 shall then b=
taken ax the lesser af the following:
i('F B2 ul the average valwe of the yicld
sirenpth bests
(21 the minioens vadue of any yield strenglh best,
prosvudcd, hieewever, that ip nee cass chall b b faken
its greater chan 52 HH psi
A1 Hvdrogsarie Tesr, Mew vroused pupe of aipknown
specificution and all weed pipe, e soengih oF which
i inpaed by comrosion o odker deerioroeicn. shadl
be: relested hydrostanicadly esther Jepgth by bength in
mill-types st wa in Che ield afier inswllacion befoee
teing pliced in setvice, The test pressure pesd shall
<stubbish the maximom allowiable operating prevsore,
subjel b linzieztns descmihed inogasa, 541011,

#17.2 Reuse of Luctile Leon Pipe

£17.21 The removal of 2 poroi of oo eeesding
line of uohwran speciticaione and e rewse of the
pirpe 0 the same dine o e 4 lioe epemling o he
sk o Juwer pressucs s pemmitled, provided caeful
anspecsn el cawes e e pipe s seund, permits the
makeuge nf nght joints, amd has wn sctwal ger owall
Fckeess cqual w ur exceeding the rrguirements of
pura W42 2 The pipe stall be fead-tesied in acpard-
ansce With puro. R4 4 or B4 35

T2 Waed pipe of known specifications rmay be
rensal in Aovelawe with the provisions and specifica-
Tions of gura. 8427 provicled o corelul inspection i
cales the pipe is sound and pernows the makenp of
g Joines,

8175 Rense oF Flnslic Piping

Used plastic prpe and bt of kiwewn specificalions
and Junensaons thal hos besn uszd in el pas seovice
s My b reweed, prosided bt
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Cvick ppeenand ehoaares shall have pressare and L2
rerafboes riinps eoqual B oo CECESS of the design
eqUirclacnta of the piping swslem b owhicl they ae
rLached,

Ouck epreeing Cluswct shall be sguippedd wich safery
kg devicas e canypdiance wath Seceton V1L, Din-
swan [ LG-5300) of e BPY Code

Wuld end prepacation shall b onoaccondanes: with
Appeodis 1, Fig. M.

$3.312 Closare Fittings. Closoes filtings cion
monly pebered 40 as weeld capes” shall e desened
and mancfactired e acordanes with AMED AL or
M35 5B-75 [See pan K31 3100

B3T3 Closuce Hesds, Closwre beads such
fac. rlipioidal Lotner chan in pare §3.37 00, sphecical,
4T cumical heacds wee allowed o uss wikder his Caxle
Suzh iteocs may be designad in sconplance with Section
W, 1visusn 1 al the BPY Cadhe, Foo closare beads
ned desiened o Sezlion VIIL Divsion 1, of the BPY
Cexle, the mamimum allowatle sfrestes Tor materials
wied i chess olosure beads shall be established upder
the provisians of pera EAT and wlesll ool exceed 0%
EMYE

[f welde jre nsed in the Fihracimion ol qeae heads,
they shall b nspicted mdecsw daes with the proveeions
af Sechion WL Tiwision | ool ke TH'™ Cade

Chasuee heails shall b pressure and semipeeaiur
ralings exqual fnoar in eacess af Ue design reyuiemnent
oA Ol prpnlze systein ke which abey ars pblwcli=d

B3L274 Fabricated Closures Orange el bull
plups and cranpe - peal wwigees as prohibeed snosysems
opelaling d1 strest kevels of 20% ar more of the specilied
mlininenn vl sirepech af the pe metenal, b anls
and Mal climbres ae il o pipe M55 2 and
emller aperating ac less than 1M pra. Tish s oo
pipe larper than NFS 1 ;e probibaeed. Flae clasores
ol pipe Cangsr than NP5 7 shall be desirned wennding
oy Sepricn WL Diviaaon |, of e BEY Code  (hee
pirs 9301.2730

E31.375 Rolted Blisnd Flanpe Connecllons,
Bodreil Blind Aunge conrestinns shadl ceaferm o para.
K11

K3t.d Heinferceinent of Yobded Branch Connectlons

BILAL General Bequicemants. AL welded brunch
comnzegioms shall me=t e oo reguice s,

ful When browchk comnectous e made 10 pape @0
the Foe of w siogle conneclicon ar oo header or
mandeld 2 @ seres ol cooneotina, T desipn oSt
b ;dcqunl,-r: o conbrol e stvess l=bvels om the a1

By

within <al= limiz The consioctiza hall acooromeed e
Ihe reases 3l Ui renbainpg, pipe walldue 1o the spewing,
in the pipe or header, the shear siresaes poeaducsd by
Ihe: prascure scling on O arca of the beanch opeming,
and ery cxrzmnal loadings doe qo thermad  mioveowenl.
wright, vibratun, et The fohlowing paragraphs privide
desien nules for the wsual combinatnps uf e aovs
loads, exoepl fr eacessase eafewnal Joade,

(B The reanforcement regquiredd e e coch secrien
of & welded lmarch cennection shall be deferminesd by
b sule thae the mickal arca availabie e reonfmeesinend
shnll he nriuul laar grealer Whan b ﬁ'qujm:i e s
debned o this paragraph ns well 25 in Appendiz F,
Fig. Fi

fe) The eeguired cnoss-secional are, Ap, 1n defincd
s e peexloer ol of Lioecs T

Ap =4t

e grealet ob the Tengtin of sle Anished opering
in the kBeadee wall messursd pamllel to dhe
aeis of the mio ar e jnspde cdaarneter aof che
brupch comaeclive

the mearnmad hesdey wvall thickneee  ceguired
by para E41.11 for the desipn pressure and
LemmguTulun:

When whe pige wall chickness ielndes an allivwanoe
For simosjan o escsen, a1l dimensins wand shoall 1esuh
atter the andvipiamed Sorroson or eposien has laken pluoce.

[dl The area avablable For remforcemend shalh be 1he
sy af

(1) the cross-seclionu] apes resulling froo any
pacemy Buckinese availalde in e beader thickoess over
the minmium rejuirad For chet hexdsr 2w dehned ip
paca BI0A0e) and ha Taes wilhitn M reaofun ceoent
arca a5 defined o opaga, HiL4He)

fd) the cross-seciional arra resweking from any
excews Lhickness avaalsble v the Uraench weall chickoess
weer the nuoimigm shickaes: requingd For the bracsh
and that li=s wilbon the realarcemenl wed as detined
i opara, Haldage:

171 the erasy-seclional orea of all addsd rsindurcing
ekl thal Tees witliin Gl resfoaccoeen wea as defioed
in para. 8311 d1iey, ineluding ahie af solid weld metal
thad 1 comvenbionally allacled o che fnasl=r  ardion
Prakch

re) The oren of teintoresment. shown in Appscedia
F, Fse. P, 15 delined o o sectangle whise lenpte slall
exlend a dislanee, o 0 ezch vide of dhe rapsveree
center dine <d b Aiabed opeoane and whiose wdih
ehalt estend p distarce of 214 gimes the header wall
Uickiesi oo cack side of the sucface of the header
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wall In oo case, hawever. shull i1 exlend mace than
'II.-"E licne=s e Chu¥oess o the branch wall from the
auside curface of the hexber or of the replereemend.
if any.

Ifl The medersal of any added reinforcemene shall
hpve an allowab|s warking siress al l=asl egiald 1o that
of the header wall, eazept thad matetial of Jower alloos:
abbe arress ey D wsed af the anea b incncaacd o
dir=cl radie of the allowable stress lar heaiber and
ceicforcement mansrial, eespeclively,

(k) The= muswerial used o ring ar saddle rinfocoenwent
may be of specifientions diflering from thass of che
pipe, provided the cross-zecteonal aoes 15 rede i doece
propeion t3 ke relptive stremgth of the pipe and
cemilarceinent maberials ar the aperating terlge allres,
and provided ic hos webling qualilies comparabls 1o
s of tbe pipe. Wo e shall Le @en fur 1he
addibional mrenglh al materul ha'l.'ing; i higher .'=In=11|_z;l'h
than thal of b frarl we be ceinforecd.

) YWhen onps of sadkdles cover b weld bedween
beanch and Beader, a veml bole shall be peawuded in
th= ring or sudklle o reveal leakage inche weld belween
tranch and hesder and ro provede vewge dwing weldie
ancd heal Irealing np-:'ral:inn:-.. Venl hales shoalil be
Flugged during sevvice 10 previal Srovice Sooitan
Letwiom pipe and acinlancing oecmber, ol oo plugging
malerial that would be capable of susiaining pressure
within the crevice should be used.

16} The use of ribe or gucsets shall oo be censidered
B: wontributing vr rescforcensnl ol th= beanch cinoey.
tivn This de=s nat prefiibit the use of nibs or pusser
for purpaaes othey than rendecocoent, such as st lfening.

if} The branch ahell b atteched Ly & weld for 1he
] ahickness of the brunch sw be=ad=r wall plus o fille
weld, W), os shown in Appondia [ Fags. 11 asd 12,
The use of concave hiler welds is preferrsd b limber
minimIte camer G Concentmeion. Fiog of saddle
reinforcement shall be atbeclosl as shiwn by J‘ig 12
When a full fillet is ned wsed, it s coanwrended Ui
the edpe of the reinforceniol b relisved o chuntere:d
BL appreknoatcly 43 dep e merge with the edpe of
the [ille=l.

i) Reenforcement rings and saddles shal B¢ arca-
salely fited b2 che parts 10 @hich they wns allached.
Apperadix 1, Figs. T2 and 15 ollustrats come: acoeplable
forms o r=pn farcement,

§) Biacch comnestions aclached a1 an anple loss
than RS deg ¢o ahe ren become priocressively weaker
#5 the mngle decemasss. Any such design must b given
iodividual studw, and suificient resfoccement st be
provided b2 cogenzere fod e pherspl weaknes: of

A3ME Bal.Ea-PHH

TABLE B3] .92
REINFORCEMENT OF WELDED BR&NCH
CONMECT[ONS, SFECIAL REQUIREMENTS

Ral o ol Noninal Eraech
[ amaust 10 Hewteral Headar

Eelin o Cesgn Diamaler
Haop Sirass In
Minimum 3pecified M ore Than
Yiald Slrengik In Ta% or 7554 Thigugh Mara Tl
lhe Hepder Lz S S0%
A% o less gl 0 thi
Winm tham 21, HHN L Lil hi b
ihrowgh 50 0
LR P TH HERY NRHTH Chi (et ialqal i

GENCRA - MOTE: Tre laccers in ke Lable areespond 1o 1k
wakpArerApen of pard HAL A

sich conmruction TRe was of encircling ribs 10 suppon
e Aar or qeeotering sucfzces s penmasililz aml may
be includezd in che steenpeh caleakahons The designer
15 cauriomed 1hHak rcss coacenbralions n=ar e ends o
partid mibg, siraps, or gusselz may defead Cheir teindore-
ing walae.

831,42 Speclal Requirerdests. o addition e Lhe
requicsinients ul pars. 83041, branch connectians most
mezl che cpeciul reguicsmene of dbe Eollowine para
erapls Bs given in Table 831,42

[e! Smgnthly conloured wToughd slee] bees of proven
design nre preferred. When e cadumd b used, the
resnfoacing member shall extenil apgapd the ciramiec-
ence ol e header Pads, panal saddles. or ok 1epes
of Iocalizsd remdurcsiment are prihibibsd,

[B) Smanthly canlaured Iess of proven design nre
prefemed. When wos are pol wwed, e conlieomy
member skoald be af k= complete encirclemens type,
bog micy b of the paad veps, saidk eepe, o o wellice
cullel GELING bype.

i) The reinferczment member may be of e com-
plete encizelewwent vp pe, pad bype. saddle pe, ar weld
ing uutled ‘lill:ing Ly The ::dg:s nf reanfarcement
members shoold be dapered o e header thickness,
13 feeolbineended Al leps ol il weldy juining Lhe
renfiecing member and hepder da nol excesd che
fhickn=cs of the header.

Al Bewloocensent caleulainng wrs ool required lie
vpemings 2 in nadd smaller in diameler; however, pare
shoold be rakes o provedk switable pookenon agains
wiliralions  ardd ivhec exlerpal [igoe=s oy which chese
=mall ppenings Bre mequendy subpesesd,

Fed Sl velids joiammg e bieader, beanch. ansl ecinilun:
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crnsideralon in v design are g of e prapoasd
|:lip|:';i|1=

Kl S1TEEL PFIFE
B41.1 Siec] Mping Systems Design Hequireneols

#4111 Stecl Pitpe Desien Formaln

f2l The design pressore for steel £08 paping £ysl=ms
or 1he nomiaral wall ihizkness Tt o piven dessgn pocsoi
shiall  be detenene=d by e folbawoge  Tocrowla (for
limilzzicme:, =e2 pica, #1101 x

whers
= wswrnmd autsik darrster of pipe. n
= langitedinal jaint kuctar nhiaoed dreon Talhe
PATIAA [aee wse paa. $17.14:4]
cesicn Taclor abuared ltom Table S41.7144.
In zetling shee viclues of e Jdesien Gwenor, F,
due conpsader o haes besm given apcd pl lowance
his bmanoimade foc the varaods umdoelickoness
tulerances provided for in the pipe <pecrlica-
e Lesbmad and appndnysd £o0 wsage i this Code.
desipn pressuts, psiy ees alse ot 801D
specthed nuanoum vield sooogibe gei, Stipu-
Luted in b specsficators ander which dhe
pip= wah purchased dan des aaoofscti e or
detecwhined 1o accoydance with pacas %17 | 5h)
amd 541,112 The !lir.iﬂ-l.'llll.'ﬂ mimmudin yacld
sucogth: of sume of the more commanly wsed
'p1pi11;_z steels whivie '\.'Facili;:uﬂ::-nx HME IR
aaed by oaeleaetar beecin ac abaliced [
COfve TR in ATpendixc L
feanpcratone derafing Tavie chooined Trom Ta-
Bl H21.1164
nearmmal wisll shickots, .

iy The |:|==i3n Talar lir pipul:nc'\. in Lowahon Class
1, Dhiviaaon | os boaged oo gas pipelioc aperationol
chpericnog o0 operaion levels anoexoess of jhuse pre
vivwily recasmoended by 1his Code

It thomld b podecd el the wser ey Feoreepuired o
clianpe sl such pape o sedus pecssitn: 1000072 SMYS
masimem N wsnmarce with para, B2,

frd Fooeree Contend amd Arcir & Araroore lswghe
nead crlesian ur sslher mebod shall be specifiod o
contol Frlure progugacion whan a pipelineg js desined
01 pperale siler aloa howp soms ovgn A0% chrough
By ol 525 in skpes MPS 16 or Lreer, o1 20 o ki

T =

11

&40, 42111

alvess over 725 shrowph S0 ol S8%E o osizes smallsc
than ™15 16
When s Fraciure wouphness crieziong s wssd. coniml
cap b= wolueved by ensomine thar e pipe has ineguan:
ductiy ard gitla by apecifving adeyuate aughness
of mpsralline vk arresbsn o the pipeline 1o swp
R aEative,
it Britile Froaenge Cantrnd To ensuos han che
pIp has :||I.n:|1u.'a1r_ tscnbidy, hiawdee t{:-l.lghn.::ss lesting
shall ke parfurmecd an accordonce with lhe  lnadmg
piocedirss of supplrmentany requerem=ns SR o 5K
ol AF 51, im oaaher =gueealenl allecnwives  Ho ke
wpcrating sensperalure i below 3HFF) an appropeiate
Lower gesnl lmperoure shall e used. The apprnpuriarr.
Liswerrr Lesd pstapzratane shald o laken b ke ot o hoeied
the lowens! :'.:-:|1|:i.'.lr.'|.'| rrelal demporalne sy prsshire
sty 1wl wr o pasd) wnd duting servics, having
repard o past racordod temperulume duts wnd pussible
=lfects uf luwer =iz wnd peoawl  persures The
average shear eulue of the fraciore appeiripes af thoes
'l'_’.h.nrp:r' s.r\-e-::imen'-. 11 each bieal shall nol by less
thao W27, and he all-hea avezapge for cach erder per
Jdiarwerer. eare. and Er.'.-.'lr.: shall noal be less than BUEE.
Alermanively, When daop- woghl cear wesaing i specifial,
ar least =0 af rhe qeals shadl o eshibnl o riwiaie
sppeancnce shiew weea of A0% o nree a0 che spevidied
lat] lepipriibure
120 Theetide necetnre Arrmess Ter waur: Uist the
pipeline lai adoquate weoghness woamest o duckize
feacwee. the pipe shall ke fesfed m zecondunce wath
the procedures of supplercewdry regiiceibeats 3RS of
AM 5L, The all-heat overage of she Champy snerey
values shall me=l ar exceed ke enenpey valee cadeulated
warng ot af Clw Bollowing cquitions sl haee been
|:||_"L|;"||:|Fr!-:|. in waricis FIIF-E:'IHE rasarcll TaRELInS.
iy Martedle Cadambiey Ledeeraberier ST
rALiA)
Cd = al0Rr K

fe) Ameniean deen g Deed hoaire (AN

O = PSR

i) Haisish Ras Coppeid G

T RS B

1 @Eeipeh Eres’ Cooponaiiie (HE5C)

LU = 0Tt R



Bal.p|-&41.014
‘whar=
CVA — Full-ajye I:_Zhilrp'_v YW oonlch ahesinrbe=d S NRREY,
fi-1b
F = pape tadias, n.
¢ = will Ihickness, in
o = lhup abcsa. ke
rA1 Mecdennent $ve b Arresters Mechweal crack

wreLtors cunsisting of $lzeves, wirg-rape wrap, heey -
wall pyns, 2o 2dbier Swsable Qepats lawe Dot w1
provile relwble peethods of apesting <uctile Eriwoors.
Thz mechaniool efzxek arcesiors shall be placed an ot
wals J.I-:m[[ he pipeline.

CAUTION: Tha requipement: apevilled In 02h 2terr aume Lbe
piplloe 1+ drAnapaniing cocnlslly puec sectbune wid the plpe
in slmiler In frslure hebajor In Bhyl weed dn drwsglnp the
e pincad eqoadlony staer. The presence of Btavier hrdrocarbuic.
tun ruew Ume g B0 eshis Ewp-phesy behnger #n rudden
decompressiom and 1hus reqliess o dicded (haop¥ owrpy o
wrrisl propayaleey pippe freddone. Likerrise, pipse [l Bay ben
cancrel ralked or goench Gnd demopored et e hare os
Il wied hy the cqpuuilons,. smd may Wlso osguine o greaser Chormpyr
encrgy 1o airesl a propegaalng Frecture delrobslions minsk B
perfurmed In determnine il Ehr decampreaskan sxhiblbs dso-phies
belatior, andl OO ASELCMES MUsE ke sl g In dhe wpplicshinle
of the uppret spasllons wheee uddullanul dvughness o wius b
required. Dferwice. mechanlcal rack arreslsry [sas 23] share]
dvm|d | myks|lcd, or tht Charpy beugharssc reyuireseenty Fur
srres ahruld be verded 1h rooe e phe lomenls ur add#lnnad cajrua-
IWloiL.

84117 Limitslicns on Deslpn Pressuve & La
I'ara. 840111 The decipn passiore oblajred by he
Fermida i panie £341.01 shall be reduced o confoan
I the follawing:

fal £ [ee lomace ol aelded pos: shall ot =scsed
the= restricions o praa. 84117 ar S0%5- of mill wst
Mesiuee, whhevear s Ehes hescor. -

thj P oshall oor caceal B3 of she mill cesl pcaste
for @il iher pipes pravided, huvever. thal ppz, mil]
lestesd te 4 pressuee less than B5% o the preseurs
TEULD L pioduce o e oqual o the spedfed
wanimnam vield. may be retesie] wgth g omll oovpe
hydrcelaiie sl o beted 0 place afiee msiallanon. Tn
e coenl che pipe s rosscd ooa pressues g encEss
wi the mill kesl pressuce, then & shall por esceed §59%
nf the reiest preasure racher than the meal all ges
pressare bois o mandatory du e o liquid ps the el
medinm i all wes oo place afer snstallaimon wlsere
e wenl poessdse exczeds [he noll wes) pressure This
paagruph iz mol oo be constrund 1o pllow an onecatmg
pressure or desigo pressore in cacess ol that moded
for by paa B41.11.

ASKIE [FIL.Ea-suH)

E41. 112 Llnsllatians vn Specified Mininmem
Yichd Stvengih 5 in Pare, 841,11
rej Al pips wercler conasheraton 5wl wew pape
purchased widker !l-[.ll.'L'i]-Il.':IIII.'ln apprivvel ape liseed 6
mis Caxle, the vaone 0l 5 may be decenmned o aocund-
aid wath sme of e Fullow g
1 F walem for oew pope yoalined wvzdder para.
J1L.E ] w E11.222
21 8 value Tor reves of wcel pepe qeahiiiod under
e al Oue provismens of para. § 7.8
(J0 5 vl P pige of unknuwn spsohcation as
clainmined h}' rarit &7 1 Fihy)
rhi When pips that bis been zold worked for puecring
1he speciied minimun vigld seogh is cubsequently
Diewled ler ou lergreTalure hij:!her than NKHI*F bar any
rering of Lme or aver SHFF fea e Chan 1 b, 2l
makicadin wlearable pesaare 31 which il cap b= used
shill pal excem] 700 of the calue abtanwsd by uie of
e el piger desien foomula given o para B4111.
Aol Do case whens e Conde relers o the spec el
mummum wiluz 1l o mechanical propesy shall the
higher @ciual volue of A pganly be substituled i the
sleel pipe design lonnula gisven in para 341001 H the
aclual walue iz I+ than the speoied anmimam vadue
ul w meclhuocal praperty, the ool mzy he ased
wharg Wl i permirsd by rhe Cle, sich oas o para
8171 regwnding ke scdac ol slrsl ppe

241117 Additionsl Mequirenseots fier Nominsl
Wull Thickness ¢ in Fara, 841.11
izl The mininuee wall duckness @ vegquimed fur pres
i comiinment av determined by opara 411 may
od b adeguale for oiber Terees o which e gopelae
FLay b swhpeetcd  [See para. B[R] | Copsielerntion
shicll alsa ke given 0 loading due o icanspsatation o
handling of the mpec ducmg cansiroclinon, weigh: of
waler during estng. and sail loading awd uthee secood-
ary lopde dwiing opevation, Conssberaion shawld alsn
b preen Dp welding or mechanical jeising teguisements,
Stamdard wall thickness, ux prescribed mo A5MID
E3G. L0, shall L= ek least gomipal sl hickness
wieel lov thremided and procved pips
tEy Frnspoianon, insalluton, oo epan oA pipe shall
nat raduce (he waAll thizkeees i ang pronl troa dhoe knos
hesg thiam WO ol the nomwiral wall tickheas iz derel -
mined by para 84111 Fou thie cdheaagn pressurs 1o which
the pips as L be wsubsscl=d.

10014 Desipn Facders F aod Localien Classes,
The design Tacvor in Table 3411744 =hall be nsed Tar
the devigranel Loeation Oliey sl sseepiens 10 b
clesipn facreaz 10 b gied o e design Fimmole are
pven i Table W41 LI2N
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TABLE 341.1154
LONGITURINAL JOINT FACTOR, £

Spec. Ho. Piza Class £ Faciar
LATM 5 3:  Scamess 110
Tiecirin Revivlae e Weneed 1.00
Fasraze Dald \Welded Lorsinscls saerd LN TH
ETY R Ly Seaina 1.00G
a5 R B 13d  Eleclrs Fusios &Bro 'We g A
ALTN B 4% Ele:ir. Resitlanse Yeclded 1.4¢C
57 4 130 Eaclelz Fusmn doied I B
ARTN & 211 Spire Warldbd S0l Fipe 0.8
Gl 0 333 Nmamiess 1 Ci
F eriric Resisiance vweld=d 100
AETW 0 3EL Deubls S kEmenieg-hnc vl dad Lt
AET™ o ed:  Ewkrin, Forgo Wwalkled
Clsyas 15, 230 33,13, L3 -2l
[T TR T IR L N Y ) L-ad
ASTM A =l Elccire Facn sweided
Slaswns 13 73, 33, 53, B3 .30
wrasses 12, 72, 32, 492, 32 1
AP s AT Ty 1.1
EleclF ¢ Ravslance 'We ded 1un
Elv ir 1. Flasn Warekded 1.00
Thmesed A Welced 1
Fommare Bl Wildeo e

GCMNCEAL MAOTE: delimii-~
L-¢ Qiven nl Garn, 204243,

“u= thie caridny dlase s gl v dea oo

TABLE B41. 1164
TEMPERATURE DERATING FACTOR, T,
FOr STEEL PIPE

Tewnprrasure Deravirg

Temperadure, T Fatwor, T
250 aF lass L 201
RIR) T
2 0.333
103 RETT]
L] 2.9a7

LFNFR4AL KOTZ.
daral -oq lazlar

F o= anleeasoc aks cxmprralores, imiepolale <o

with che requirements ol this O shall be done under
cunsleuction apscifivalicons, The cunsloetien speifica
Liens shiall cover @l phascs of be 2wk and =hall
bz in sullici=pl d=wail @ vover the requiren e=nls wl
s Code

B41.32 Inspecteon Frovisions

841,211 The oporasing £ompainy shall provade
suilubla inspection. Inspeciaa shall be gualibed eiden
b':' c;-;p{'rirm:ﬂ nr Itaimng. The inspecine shall have 1he
autln ity W oweder 0w e pain of remmedcal and raplwcenssns
af any comprnent dawnd Lhat Tals e et he Skaredads

of 1hes Codds.

15

Ad1.11 1. 1L

HI1ZE2 The mstllativk inepss e provisions 2
pplioes and olher facihlies in operate an ko sreess:
el 20% ar mre ol tlee speedfed minwmam y eht sicenpd
shall be adeguale roomake pras e ac least the following
inspectiona wf sufficealy frguene nlervals b enson
g{'q:l-u:l qunli:] al” workinaoshap.

{ie] Dwspeer the: swrfare af The pp= [ sgaous surfae
delects pusl prige W R coanng apeTalion., ee pued,
S 242iak]

(i nspeet the surlace of Lhe pige ooanig oz iojs
lewered amie alge diwh 10 6nd equcing laceraboas ol
iralicate Me pipe ooebl bove been dampged after ey
'i."'l?i.'ll.l.'d.

fezp Inspoct the Ao of the poinls betore e weld
is maie.

L) Woenally ipspect the simnger Dusds kurfore cyhice.
gquent Teds @i agplivd

el hupect e compleied welds bebnne hey ame
coesred with cnanry.

i) Inspece che cardition ol the dikcle Banom st
belare the pape 1a Jowsied in. eagepl et el Fhore
pipelines

T ||'|_n|'q::::| 1the fr nF The ';li'p-e I U dach Ledue
Bsvck ilfing. eacepl b orfalwwe pipeline:

rier Jampect all sepates, replinsments, v changes ar
dersd hejare they are covened

10 Perform awzh special fesls and impectico: as we
wguired by e <peaficatiens, mich o prndesioctive
lesting 4 welds und electracal eabog of the provecse
LonLing,.

) Lispeet bk Al maalerizl pror b2 oy arel aberee
hackhll procedure 16 cnsare mo danvaes oogors 10 the
couting in e prosss: el hagkflling.

#d1.23 Kuends, Elbews, amwd Blliers o Stecl
Plpellmee wmd Maips. Changes in digscipn muy be
paade by ihe uwie of bende, slhoan nromicsrs under
the= Jimuladivsns noled Lelow,

#1130

rog A beod skall be frae from auckliep. vracks, ar
cfleer cendence o wechanecul dalikape,

tley The masioman deeree 0f beading un a held cold
Bend muy be cdecermined by edher meched b e
lable belee, The Oesc columa eXpressss (he masunie
lePecrivon man an: leogth egqual 6 thie namacal oulsede
danrar, and the secand crlumn &5pressss e nini mm
radiva v @ fuaction of e ponnal ousside Jramices,
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Lr2llectinn o Minlnum Eodius uff
Fetrmiml Leagimding Axiz. Eerd in Pupe Dianiecsrs

Hipz Gikz Uy I:l-'rﬂ."!-ll:i
Enial.er lksn 12 =41, 2810d)y 1500
1z =1 140
14 z) PR
1% g | lak
1= | amnm
Hooanil prper 1% iy

ped ot Aeld cedd bend may be omale e 2 sherer
mrnumnm radivs than peronised in (b} above, peevodcd
ke -:l:lt'l-.pl-tttd bent meets all ulker TaqUIrATRC R £ nt
thiz =eezion. Amd the well dkeckieess afer beoding s
il lzss dlian the mimmemn permitted by pra. 841010
Thic may be deibiostiated dirglh appeopriate =djinp.

‘)t Iior pipe smoller than 2E5S 12, e roquircmens
of [(a] abrve niust he mel, ardd the wal] thicknpese afier
hending shall not be less than the i peremeesd
by para. 24111 Thee muy be demonsimigd through
apprepridee lesing.

les Bacept for offshore pipelines, when o ciecwinger-
enlial el oocuts in @ bend seclion, it shall be suhjmlr.d
woradirgraphy examinyion ofier bending.

(0 Huu beads made o codd werked or beat treawsd
Flipl‘- chall be dt:ii,,g,:m:d Toc hower sfreis Jevebs oo pcconl-
anee with para. 841 1 17h]

(g Wrinkle beoas shall b peornited ealy an systems
oprialng 4 fes. than M% of the specified runumun
yielel b'rrl:'l'IF,'l'l. When wenkle Tends are macle 1, welded
pipe, te Tongtudingl weld <hall be Tocutnd on uc near
Lx the nencral aws o ke bend. Wrinkts bends valh
charp kinks shall aot be permied Spacing of woinkles
thall be mepswed wowg the cpdch of the pipe beod,
god Che peuk topeak distasce Bolwesn the wrinkles
shall excesd whe dianeter of she pipe. O pipe NPS
1% arel larger, the wrinkle shall pot produce oo angle
of tac than 115 deg per wrinkle.

B2 Mitersd bondi due pommatted provided

the fullowing loaawatuns are et

ful In swslems inteoded Lo nperate al 20% o owcee
of the specified mimmum yigld strangth, miterec bapds
e nul permilied. Delections caused by misaligriment
up 40 3 kg arr nnd eoncpdered A3 dtaleT.

rhdIm evsieme infeoded Lo opemte s1 105 0 ancet
but less than 0% of the specified minimom weld
strenglh, rhe tal deflecuon anple ac cacl noter shadl
not eaced 124 deg

(Fh 1 wystenls inteodsd 10 aperace a1 less than 41
of b gpecilied Jniniowen yeld smength the 1ol
deRfection anghe a1 each miter whall ool eaceal 443 d=g.

2] Lo syseeoes antewded 0 operste ot WA ur mune

ASME B3 1.Bn-Zidek

nf the specified manimm yeld strengih, the mininum
disCnbee Belween lbers isedsured Al the croawch shall
not be |2z [han one pips diamenso

(e Care shall be wken o ocbaog ouered jommts 1o
priveade preper spacing ardd alignment and full pene-
wation.

H1.23= Fal.'ll:-'r:.-'-|r|ud|:, wmuﬂh:-slml w:l{ling el-
bows 0F trancsveras &gty cul dereiming oy by
wied lvw changes in diggrinn, prosaded chl e arc
length messured along e croich s a0 least 1 dn. oo
Tipe sees MPS 1 and Iagger.

S1.1 Pipe Surface Requlrensents Applicable
Pigelioss and Muins 1 Operate a1 3 Hoop Siress
of 0% or Wore of lhe SpecHed Minimum ¥ie1d
Strength. Trauges. proawves, and nowches have been
found to be an enpodtant cause of pepeline Failures,
amel all haomiw) defecr of 1his oatues: el be pre vented,
elintinated. or reparsl. Preciotians shall be faken durine
morafagciure. hawling, wwl teballaia o pe=renl the
Eubgng ar griHening of Qs

H4L.241 Deevectlon of Goges and Cirouves

fay The field hspection pruvided gn gach job shol)
be suilable o reduce 10 an aceplable anipamuom the
chanues bt puupsd or grones] pips will pen o b
lersheed pipeling or soain. Despection for s purpice
Just aheod of the coating nperugian ind during the
Tnwenng-in 2rd backoll opoiaticn s regquired

rhl Whea pipe o coated, mapechian shall b made
f determine that (ke coaling dachioe does ool conse
barmful gouges or gromes

te] Loceralons of che prodechive costng shall be
carefully cxamcexd pror 1o the repait of sthe coating
01 determing §f she pipe suraoe bas been damogel

341,242 Field EKepair of (Groupes apd Grooves
fa) Imjuricios goupes or grooves shall be reowoved
(bl Crpuges o7 grooyes may be roroved by wonding
e i smosth cowur, provided thot the tecsuling wall
thickre=sc js 0o lese than the monintun prescabed by
this Code fon the condalions of nsape 'Ser para,
£ 1150 |

(=0 When the cradizon: vulined i para, 341.242(b3
camil bo met, the domaged porncty & pipe shall be
cal aur 25 3 cylinder and replaced with a good pisce
[nsert patching is prahibibed.

841,223 Deats

redd A odent may he dedined a5 0 depeession that
proddisies 3 et distudsioee n U curvatues of the
pip= owull a2y appisied B s osoratch or pouge, which
reduges the pips wall thickeeas) Tie depih of & denl
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CHAFPIER ¥
OPERATING AND MAINTENAMCE PROCEDLRES

A5 OFEKATING AN MAINTENANCE
FEOCEDLURES AFFECTING THE SAFETY
OF GAS THANSMMLISSINN ANT
LISTRIKLTION FACILITIES

HE50.0 General

[er] Breause ol iy sarichlas, i1 ic el possible oo
prescabe oo 2ode nodehiked sor of apersog and
el MRS proceduos: e wall eancampass all caes,
1V posable, haaever, fior eazh .11'_|:r.1:ing SARIPGENY
develep opsraliog and maintemapce proccdures basesl
uie the prossians o this Conde, dls expEnEnCE, 1l s
knowlzdpe af s facilities aad condiaons wider whech
ey are opeated (bt will be slagquate Friom the scnel.
pinl 2l public sabely  ler eperling ardd maanenance
proczedirse pelaring 10 ceiecaiva coral, see Cligelee WL

il Uponaninahing gos senvsee an 2 gipelies desigieed
and onstrucied or coneeifed loogas service inoaccurd
agee el ooy Cewde. Lhe I.IF-t‘-r.'II:iﬂﬁ COMTRANY chall
dutermune the Lozabine Cliss in tccondncese wits Tuble
RAd g

301 Dasic Requirements

Each operatiog company laying gas manmissian <6
disfaibubion faciliaes withie the scope nf this Code shagl

ferd Bave wowrilen plan 1'.'|.1'.1.-.rir|3 npﬂ'r.aling_ and main-
lemance procedures moacecrdaace with e aoope oo
inrenl ol rhiz Code

S have o ownnen crncrecney plan coveang Faclity
Euildee ur other ercermencies

Ter uperale arel maintain s Fagitisie~ inooonormanee
walh These plnns

rofy Rl doe ol pooedsadly as esperience di
1S &nd wd Etpriadne ol 1 public e 1he |acy|itjee
and charees o -:_|p=ru.|:i||; Pt T L LT rn||.|ir:

fop provilke Irsnp 1ot emiplovese s pu_u_'“huu:-s
excublished far fmear epeczlng aod maintenocee fune-
pawis Tl crinaoe shall e congretieosive aned shall
[ 134 dl::lgul.'d o prepure =malovees e cervice j their
area 4l respomsihilily

A ke=porecords g oaclminiser b plans and owione
prnr-e':rl:.l

S5 Essentlsl Feasdures of the Operating aod
Maintenance Man

‘The plan prescrbel in 2T, HAM.2rns whall include

fral dolabad paluns and psiroclions ot employees
civErng coerning and maiareraice prkeduies ror g
facilite: during wecoal Opcritiims e repars

rh) e eecommended J00 wilugen i e alan foo
apevth claases ] faciises Thal are wivem jp paras
A5l L RS1A, RE[4 BS] S, RS A and S6lod

el plims b gove parlicndar nelencicn 1o Ihese poniene
of the fagilities peseoting he geaest haraed o e
public e a&vent af an EMISTRSNCY 47 sz o
COREINICEICN OF Rt inary MEine nanee (e Qi irens

[l provismns Tor pesicadic inspewtions alone Cee oo
of CEsan g AT JupEzlimey aromaens, Spoaluge at o hesp
sltens i arcess of 20T ol the qpecified miminwen picld
siraneele oF che *;!ipe mzerial 10 cansidar the |n-.'|:~-'.il_'|i|il::,.'
af Location Clas: chasess 1o oz ot matended oo 1hess
srmpecfiens neclude surs 2k ol Lthe number of hinldangs
mnilended 1ar human CECHpAne Y, 2B [eril. Wady

BSIk4 Fsseoviol Fealures of the Emerpency Plan

#5041l Wreitten Emerpency Procodures
BN0411 Each upeiaiing conspasy shall esishbish
winlier proeducas 1Ral will priveids ke hisis foe ingimie-
ticire Lo uppegrale operiting and aume ialsze po o
nel ahin Al Fowmze the haiad roslore foem o gas
pigchine ciocegeccy. Al o miniinem, the procedurss
shall pravide Frr the Fnllns ing:

Y o npatern dor mecerving, iderlifying, amd clasacfy-
ing smergencies Ihac squine mnmediae cspanse by
L wperaliog coopay

Mty iedicatnige leasly s ssgronalaling fur jnssresling
ecipluyesy o thee prucedures hslecd in the eme goecy
plans are for Iraining r.mrlli:l_l_.':c;-; in the @wcralma of
thoze progedire.

1) incheating <learly these esponsibde for updaniee
the plan

1d) establishine o plan for promge and  wleguate
|I'r||2.d|i|'|$ O 4l cdlls eleal colcen wimereencies whether
ey are [rmn cuskamers, the b, LAMPARY coglea-
=e%, of e soipees
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(¢! edablishing & plan for the prompe and effeerive
TEspmse 1 3 notics of each type of emerpewy

S0 conbralling, CCMErgency saualions. including Lhe
actiaan 10 be token by the first employe= arri'.-int; ul
he zeene

fel dhe dssemination of mfonmapon w e pablic

{h1 e sufe pEatoeateon OF service woall Javilines
aflfecped by dhbe cmergency uller proper <rmective mea-
ciurnr hpve be=n 1akcn

| ri,-.;||'|1'|i|,'|gI and documenung the snwTgency

#50,42 Training Progrady, Facl operaiing company
shall habe o progretn Eon nforrmaee, wssenciong, and
brastiisng =mployees responsiple for eaecuting emergency
procedurcs. The mopram shall weguaing the eniployaes
with 1he emicepency prosedures and how ao promptly
and ctfechvely handle emergency silualicons. The pra-
oram ray be jmplemented by coal assmuctics, wolen
insrectiam. and, in sume apslinees, preuponskrozlion,
Dlloaved by pracuee sesaions, The procsam slall be
established ang maintiined on a coplinong bisis wilh
proavision foc updating as occessiwed Iy reviaon ar’
the writhen craerserdy pickedurss. Tropramn reconds
shal| be wmaiptmned b esfuhlish whal A@ining zach
cibiploves b reccived ond the date o such iamng.

5.4} Lialson

ra} Each operarting ceanpany sheall caabdish and ngan
twn ljaison with sppmpriale K, palics, ard oiher
publiv officiads ad public cunnounicatane edua.

fhy Each aperoliog company eowst ave o means of
communscation with approgriase public wMicials during
Il Coergcocy.

fey lienergency procedness, inchwd ing, the comingency
Flan under pava, BEI3 Ele) must b= prepaced inocouml
naln b appropnie pubdic officials,

85144 Educationsl Program, Aw sducacional poo-
Eram ahodl B ocstablisbied o epahle sudomers and (he
genera| pubklic kb recopnize @ ges comigensy ard eporl
it 40 ke appiopeiele ofliciale. The edecational program
shall b Lpilored so the opps of pipehie operanon arl
the environco=nl Irversed by the pipeline and shall ke
viencluzred inoeade languape that s sigmibcanl nothe
camununily servecl. Opecalors of distributivn syeems
aball communical clenr pragrons b copsumens aral
the general puhlic in thesr disinbipon aca. Operanm
of tronsmission swslems shall comrruriaacee heit pro-
Rrams ler residenls dowe eheu pipeline nighisoof-way,
Uhwralers of sour gus pipelines sabject 1o Chaprer 1X
B shall natily resklens affect=d by e coptiency
plan under para. ES85%.00e) of cha harorcds of soor g,
the potentzal spicce of the gias, and proleclive measures

m

ANATE R31. a2

10 Lake in o oemergency. The progmme of opeTulbers
in the surme= ap=a Ahiadl be coxqdd)pale] 0 Flr|1p=r|:,- clarect
reports o croeapencics aend o avoid jocowsesiencics.

#30.5 Mpeline Fallure Toveulgzliot

LEach apermiing cnmpany shull e=<iablish r.vp::cmluru
W analvze all fadures and accidenrs foor delsrmatiniog
the zauesy and 10 minimics the peeshilite of 2 recwmeree.
Thas plan slesll eclude a poocedurs o welecr semplis
ol the tailsd Tacibive or equipmen Tor inboralecy exami-
malivin When necessary.

BiLG Preventlon of Accldental Tgobtlon

Smoking amcl all apen flairies shall he pmhihl.l:-:l mn
arsl arcilnl struciuees, or Bcas bnder Lhe coneral of
e |:||:rr:r.al'ing Sompany cnntmning s facilite=s (such
A5 Cranpressa Atariaos, melco assd regalaiur stations,
and other gns handling equipment), where  paasibls
Leukiuze of 2uas connbioles a hasrd of Nre oo sgpluaon,
Euch cperating company shall whe seps 1w minimies
the danger wf qucidentpl ignition of par

el When o hogardoeos ancenl ol gas s e be vented
inbo opsn aic, Cach pocttia] soucce of endtion shall firs
be removed from the aren anel 2d=guate Hre eslinpurchers
shall e peowvided. ALl dashlighes, lighling fiswres,
exeensjan warmds, and trgls shall be af o Iype ||.|,1|'|r|,'|'.-1:':q|
for harardows aregplieres. Blowdow connections dua
will direc! thee gas wway frem any slecimicnl transmisston
N sl be cnsfalled or used.

5, Suiteble signs and Aoagmen or guards. if ecessany,
shall be poested Lo owam olhers upprl_‘-.a:hing; or enl=ring
tle cned of e hiward.

i To prevenl pocidental iemion by clezric areing,
un aplequale bonding cable skl ke connecled 10 each
sule oof any |.r:i|'.||.|l,g Bl as L b par[td ]| _||:li|:'|E|:|. And
any zothodic proteclion recliciers en che atza shadl be
turred ot When plstic Fli'pE is keing parted i Joined,
avpray of wabter or use 2 wer tads s ddvised 10 cover
the copfsee L prevent siabi :m:i'ng.

fay When cutbog by owich o weldine 15w be
peclieme:d . @ lhnrmlg’h check chall Firsk ke moule |or
the preaence af a conbatHe gas nialgee 0 die aea
quiside o1 the pipeling, IF fourd. the mesiore shall be
climnpated bedvoe swarting wclding or cutone. Baninaring
ol the air cniswre should contiaws ibroughoud  the
preegress ol e weock

‘¢, Shauld welding ke anticipared on & pipelioe Alled
wilh .E1) und  he 5:[:1}' check umler (] akove hx
becn sormpheiod sausfacvacly, the sas pressum mwso b
comtrnllecd by i suilable mesans o Eeegr o slhight Jroasitive
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rressure i Lhe prpeloes al e welkliog area befipe
starine work., Precimcions shauld b raken o posvsm
8 backdrafl froun woouming af te webdine anea.

(7 Befwe custing by wirch or weldig sn oo hime
thv mpy cpntain A mictore of gos apd air, i1 shall be
rodc wafe by dizplacing the migiore with pas. g, o
am ame=rl pas. Taution mu< be uken when ||.':i|13 an
ineTl @as- 12 provide sdequale vencilation for all wolkers
in the wea

L1

ASRS
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sltess cracking is Foupd inoamy weld zome, a full
chcrcizment welded splie sleeve shall ke jnsindl=d wing
fillel welds. The sle=wve shall then be pressurized by
hot tapping the pipeline under sthe sleeve.

(&) Al r=paigs performed erder (a), 1B, o, and [d)
above shall be otestsd amd wopected a5 provided in
para. 3515,

851,93 Permanee! Field Bepair of Lesks and
Hﬂl‘llﬂkirlg; Curroded 4 rews

rl I fepsible, the pupelins shall be daken owl of
gerace und repuited by cotling ouf @ cylindrical piece
of mpe and replacing with pipe of sgual or greater
defiph strenuth.

rh] I o0 25 not reasitde 10 inke the pipelloc o of
service, tepairs shall be imade by des installation of o
Il encirclement welded split sleve ynbegs 2 peach is
chazen in accordance wath (2] below, or unbess <ovroiaon
15 repaired with deposiced weld me=tal 1 accordapee
wilh (f) belaw. Wnanleaking <imrrsion is repeivsd with a
Mull siciccleanan walded sphit slezve, e ciccumferential
fillel welds are opkoal,

re? Il the leak is der o B comrcston pil, the repoir
may be aneds by 2ie insiallation of a properly designed
bell-sn leak clamp,

fdy A small leak may be repaired by weldlng o
lupple vver o B wend the gas while welding andd then
wstalling AR appropeiate Buing en the nipple.

‘el leaking of naoleakiog corroded areas on pipe
af not mare che A00H po specified mininwme yicld
iength may be repaived by using a sieel plate patch
wilh ronnd=? comers and wath dimensions ped in 2xecas
of one-hall the ciroumlzrence nf the pipe Gllee selded
over the pitted ugea. The design sucngth o the plate
shall be bz spme or grealer than Lthe pips.

(7 $mal comedrd ercas may be repaiesd by Alling
them with deposiced weld metal from low-hydroesn
tlsutriades. The higher the pressurc and the greaier the
Wrow rade. dhe lesz is the chaoce of Bum-thraogh. A
20V and LOT A, bum-through is unbikely o oocor
when ks Aallawing acinal wall chickoesses =xisi:

O Wekasily, tescc

iaiu n 5 14 P2
1= r3m . . .

L] 11,3500 020 f140 (]

0 n AL 023 Wi n 15

Thiz wethed ol repair should oot b snempaed om
mps thal is theeughi 10 be suscepible w beitile fracture,

i3] Al repory pectormed srder {n}, (bl and (d)

LE]

REEAI-A5L 4

abeve chall b tesied and inspacied a5 provadal
H5l.5,

B51.44 Permanent Ficld Repair of Hydroges
Stress Cracking In Hard Spols und Mires Commosion
Crachlng

fu) I feasible, 1be pmeline shell b= taken o of
servece and tepnited by cwlting oue & cylindrical pue=ce
ef pips ol replecing witl pipe ol equal o7 preater
dexign soengeh.

.|'|!.|.I [ i s+ nol F=asibil= na kake che [r:lpel'in»: 2431 of
service, repaics tholl be mide byt weallanon of 2
full encirclensenl walded sphi slzews. In the case of
sitesn carrasion cracking, the Aller welds an: wdiopal.
1f the filler welds are musde, preworication ol 1he slesve
ix olional The same. applies 10 hydragen steess wacking
in bard spok exespl Ot a (et hard spal shall be
protooted with a hardemnble Aller o Ly pressurizauun
of @ Allet welded eleave,

(e} ANl reprirs porformed uodss {47 aml (B abrve
shall b dested awd inspocted uxs previded in paga, 51,5,

#51.5 Tresting Repalvs to Steel Fipelines ar Malns
Operaling ul Hloop Seress Levels at or Above
40% of the Specified BMlnlroum Yield Strenpth

B51.51 Testing of Replacenent Mpe Seclions,
When a schedubed tepair t 2 pupeline or main is= made
by cultiog cul the domaged pomicn of the pipe as 2
cylinder and replazing i with another szction of pipe,
whe repdncemcnr sectun ub pips shall ke subjecsd Lo
& prcksure It The replncemeid scowen of pipe shall
be lested 6o the pressuns reguiesd foroa new pipcline
or oeain inswlled e the sume location The hests may
be made ¢ the pipe prior w snetullataen, provided
pondesituctive basts anceting the toquiremena of para
826 are wade an all field gifb bust welds after el |
tiop. IT Lhe replacoimeat as wande under copoolicd fies
conditions {gas in the pipelire]. fall oo cleosem welded
split. sleeves may be vesd 10 join the pipe sections
inFexl of burt welds, A0 sleave welds cisald he
rediographed. (Ser para B3] 520

#3152 Mondestruchive Testing of Keprits, Gouges,
trrooves, Dents, aod YWelds. [ he dolevts un repained
Il-}' 'M:ldutg tn sccordance wekh s ];n:n.'ir;:nns of Para.
8214 and any of its subsections, the welding ahall be
exnmined un accoedunce with parn, 526,

B51.6 Mpeling Lenk Retotds

Recunds shall be mede covering all [=pks diszuwered
anet repair: mals. ALl pupeling boeaks shatl be repomad
in delail. These reconds along with Jeakage sorey
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rocords, e patee] reenrds, amd ofher records Telabing
L rowlips or unmwal insenctons shell be kepr in the
fite of the opemting company, wi lung #s Cr ssclon
uf line eenawns o soVICE

2517 Pipeline Markers

fzl Swgns oc neokers shall be insalled ahers it s
cansidersd mecessary Ly indicale he presence al o
pipslint ar cead, highway. cailromt, and siv=um crossings
Addimenal sens and mackers shall be oinslaled along
the rempinder of the pipeline w kpcahuons where Chere
1t 4 probabehty of damags or interfercnce.

fhi Bignz of morkers aed the surreunding ighe-of-
way shall be mwnkeined su rarkees can Be catily read
and &re nod obecumed

et The sipne or markers shall inclode che anrds
“Thas (o name uf s fransparted) Pipeline,” O naird
of the operaling company, ard the wlzphars nomber
fimcloding wea code) wleie de operauog vongkany i
he canlzci=d

BELE Abasdoning of Trandmlgton Feclllibes

Buch operaling company shalk have 2 plan in il
opernting and maindennnee procedures for akandoning
trensmisaion Tazilitics. The plan chall cnelude oe Eollow.-
ing pmsvisIONS-

fzl bucalities to be abancdened shall be disconnesied
fromn all sowrces and suppplies of gas auch as utwr
Pipeliezs, mains, crossuver pIpIng. meler siiens. con-
tol lioes. and sher Rppumenanzes.

re) Fagilisies to be abacddeocd o place shall L
purged of £as wath on arerl nuelenad and 1he ends shall
ba sealed, ExLERL that:

frl ulter precpwtions are 13ken o determine ther
oo bguid hydrocarbons ceman i the Facibises 1o be
uhandimed, then such focilicies may ke purged with
air If the Bacilibes act purged watl air. theo precactisong
pizl b laken Lo d=l=rmmine 1hat & cambastibe mistore
15 A0t pressnd after parging. 1Sce para Bd41.375.)

E51.9 Decommissioning of Transndssion FacHitles

Cperatucs planning the decommissionung lemporary
dircemnecr] ol ipasmission facilies sloll develop pro.
ceduges fon the decommissiomang of facilities Tom
seavace. Tle procedures shall include the followmp,.

fuj Facilities 10 be depommizsionsd shall be isolancd
and sealed from all zowrzes and supphes nf gas such as
othes pipelines, Mains, crossover piping, news sarions,
comtrnl lie=s, and ot appurisnances.

ra) Purge facilives 1 e commoussned with an inert

IC
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nuecial and effectively seal the eods. Fur Tacdicies
where purgng i3 no meessary and where 5 need In
tedldre 10 Fervice exitfy, 2 small amoumt of was cen
cemnaim o Hue fackley provided he gos ameund passs no
potential hazarel, imd Camiins me CITTRsres cunksiningnl
excesding pipelin: quakivy standacds agch o aater, -
bon dioside, wnd sulficles.

tr] after dhe Tacilies have been decoinmiassoaned,
b= minlenunce procsduies shall congines 19 ke applied
a5 il the Facilily were still in servce.

jul The snthodic pralestion shall k= mwnzined with
the pecandic anspecrions sid fecord keeping 10 conlinue
A5 i the Taualaly were s0dl o seThice.

(¢l Far statioms where blunke=l gas remaine, the Frer
pe ey Sk Down (ESD) seauzn shall remein in sercice
Some medification 12 the L5101 fesieme may be ssgoired
e oallow dor & lowe pressuee ESLE. The hasivdoeus gas
and Are d=lectims shoulel Temain i service B Alow th=
wicts and pping down OF necessary,

B5L LD Recemmissioning of Tremsmission Fecllines

Operators planning o fecormisaion {reaativals)
masmissian lacihities l@inEcanly remiwecd [rimin sereice
shall develop writren progedures for resommuseioning
facilines o aervice, The procedures shall oelude Lhe
fullewing.

fa) Befare v facility is recommessiened, all mainle
nunce and cathixlic: prideciaen recoeds sbadl be re vaewed
ro cosucs thal the condilon ned incegricy of the facilicy
i b aaimboincd durmg Une decuniissnnesl peod.

[hl Fur lities W1 he Tecommissian=1 thai have be=n
desommmissionsd for an exended peried of fime =hall
Te tepiesiuncd uecrementally,

frl o Jeak sureey shadl be peslomed wler the facility
has been Tecommis=ioned. Any defeers ar leaks discav-
=red shall be tepwred befire the Funibity is hack n
Ml operation.

#5111 Repozitioning 8 Pipcline in Serviee

'When reprsiticaing 4 pipeling in service, the Tollow-
inp, ar= stare 2l the faclors thal shatl b= coneidered:

raj wetlectinm

rhi diamel=r, wall hicknews, arel praik= nf '|1i.'|'.n:

ri pipeline pressIce

i bype 2f pirth welds

‘ei b1 and opesroting hiseon

rfe presciee of defecis

fpi Enfing curvalure

rh, bersls

i valves prd fickiaps
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o temain and ol condibons

M perrannel safsly wonsideratium

0y adibinanal stresses caused b eposifioming of Hue
Prpscline

51 DISTRIBLTION PIPING MAINTENMANCE

52T Pakrolling

Thefriburion manne shall he palrsilsd inoarcas whees
neCessary o rkeerve Fasless thot wwy affost safe opwera
tum The parollikg skl be conscleped noareas of
CORSIMA UL aclariby, phivsival daesrivoadon of xpuossd
Pignng sl supore. or a narkral Sausci, Whach cauld
resnlt in damage wr e pipe The frequensy of dhe
pawolling shall ke decermined by e sovericy of the
cindilapns Phal comld caouse Tailore or lewhage ang 1he
subsasjueal havards e puhlic safery.

451} Lephage Sarveyvs

Facl operating company Raving v gis distribution
ayafer shall sed wp in s opevadne and ownlensnee
plan a provision for muking, periodic kikage surveys
on the §ysenn,

4.1

ARN-11-352. 12

RE5ZXLD The oypes of survevs selecisd shull be ellec-
mive o 11I:'|I.'I.'II'IiI1IrIE if pnl:ntlal'l'r-' harardous ]r:rl.i;.'lg-::.
eiiddx. The fallowing oo sotre preoccdoeca thar ay
be 2miplayed:

i) osunlace as delecliun Suryeys

) subsnrfacs ead detector surve¥ Dncluding bar
I TR P

[0 CRpCTALiuR survewes

Sy pressue drop lesis

rer oabitle leakage Ieal

L ulirasonic leakaee eels

A denaled descripian ol the various suevers and
l=ak apc delection procedures is shown i Appendas b,

M52 22 The exeent and Deguaikey of akage surveys
ehall b deweriuced by the charuceer 2 the peneral
wervice ares, bujkling conosnerncians. pping awc, swlem
sonditaen. opriang peessure. and any ather kpowon
i fauch 2= sorfice Tadling, swbidence, foedizg,
oOF 20 INSFEDSC in apfiating pecssure ) thal has signifizand
Potzutial i eileer anitiale 2 leak o7 1o 2auce Jedkunp
wus lo rmiprale Ao an arey whese ic ocwld resuolt onoa
hazardous comsditivie, Speeial une-lime supeays chould
b conlereld odloraing expasores of the gas duacbanen
sS¥sterm oo unwsaal stiessos Csach as Uiose resadling from
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cantlkjuakes or basines. The leakape survey fesquencacs,
shall be based covpecalinge espenence, wiosd judeanend,
il n kneraledlpe o the sysiem. §ince  estahlished.
froquencies shall be eoviewed periodically wo aifon
that thyw wee sull wppescpraute. The fregoencivs of the
It-nhagc survey shall al p=axi meel th= I-::-]I-;,lwing

fad Dustribution symems in & prinzipal buziness dis-
rict sheinld be aorvepsd an ledst amoally . Sucl suceews
shall b cooducled witng o s <leleciar aned <hal| jnclude
Icals of the jimocphere hal will nwlivane due presence
e gas inouhe manluales, sl crwcks e the pavement
and sidewalks, and ot nther locatsons thal provels
wppirunities for finding pas leaks,

g The sisderereuod duatnbulion sven owside Lhe
Areds coveacd by (b oabkove shooald be w.llrvc}'m:l BE.
fregquenily as expenemce indicaiss acccssary, bul nat
lesy than cnes coely 5§ poas,

8513 Leukipge Lnvestlgutlon and Actlon

B5231 Leukuge Clossificntion and BRepale, Leuke
Trezated by survzys andior wevestigabon shiukl be 2voly-
ared, elassili=d, and canimellsl in azonlance with Uie
critersy ket farth in pard M5 o Appeodie M.

Frigr 10 1abane any reparr gclion, Teaks shonld b
pinpoint=l but anly afeer i has been establehod tha
an ammediale harard deee pab exiss or has becn oon.
treallesl By osiacly ermeraency aclions as evacuation,
Blocking an arca olf, rerauemg iraffic, climinanne
srces ol gmalion, vaplilaling. of soppiee be o
4f gas The papoiing guidelines prnended in poca.
hh 4 Appundiz 3 shyuld be fallowed,

£851. 3 lnveslyution af Repnrts From Oataide
Snurces. Any nerficanion T an uisede wurce (sach
as police or fie deparinesar, uther otlity, comlcacer,
vuslianer. ur pencral Tuhlic repoming o leak, 5o,
ar fAre. which may involve paa pipelioes or other
pag Fucilities. shall be ipvesogoled pmmptly. IFoche
Rk esfipuien Tevaulte a lank, e leak sheatd be o lascili=d
and achior shemld Be aken ad secondance wih o the
ceiterna an para 35 of Appendic M

35232 Oador or Iodleations Fooem Fareigm 500 pees,
When puemntially haeandvus leak indicotiens tsueh as
natnral, sewer, of maesh pas or pasoliee vapuars) are
fownd we origamate from o Jorcagn suurce or Tacility o
chArmer Weed puping, thes shall be repeacd 10 the
ppepatar il the lazilice ancl. whene appoopricic, v he
pofice deparimene, fite FELanninr, o1 Al goavernne n-
Lal apeoey. When o coompany™s pipeline is znnmesied
fo a Gwresgn Facldity [=uch a5 the customer's pipang),
NeCEoraTy ackiem. swoh as lji‘-il.'l:llll'lﬂ-i'."tll‘lg_ ur shiuling nff

-
n

2 A5 a

Wz Aoy of @as w lre Tavi oy, sheall Lo caken o clindmate
ke polencial hazaed.

K524 Fallovup Inspeclnns. While The eacivalion
i ooped, e adeguacy of ok sepaies shall e checked
hy sing acLepuable mesthode The perimescr af she leak
arry shall b= checked wplh o Ens fzlecinr. In the cass
ub o Cmakle 1 leak reporr as defined i Appendia Bl
where dbcie s messdual gas wobe goodad, & Fellowap
mspection should be made 25 s00n o7 praciizoble afier
wlerwnng e weal Bncwepl Lo Lhe almersphace and sabilize,
bt in nee sz laier iban |omonth falluainy the oo,
In the cage of seher leak repairs, the wazd Do 3 fedlowup
mipectian shaold he dAnlerminsd h'."' 4'|1|.1|ir'|¢|j pfmsn:lnnr:l

2224 Heguirements for & bundnning, IHseennecking,
and Relictating Dlsinbution Favilities

85241 Abasddniog of Disiribulion Facililiec linch
operaling cootpany aball bave o plan lor ahapdening
inachive Facalicics. suell a6 service Doz rsaios, contoal
limes, equiprent. and appuneoabees ue wloch thee w
ni plannes:i wse

Tlw plan sl wlen ioelude 1he Ii::-'llnwing Flrn'.-'isin:lns,'

fad W othe Ffacilioes: are ahandooed @ phwe, They
chill he physicall y diseonneceed fraan ce pipong sysiem.
The up=n ands ol all shandonssdl (acililes shall be
vapped. plugeed, oo otheowoese etfactively sealed  The
nesd for purgasg e albundened kaility 0 prevent che
developmenl ©F & pacncial comlbusion harard shall be
consicdered and nppespmare measuos shall be Laken.
Abunikament =hall nol be complecd el i has buen
dercranined O the wnlume of €25 or [aqud hedsocar-
bona contwned Wit the abandoned sectian poses oo
pulenlial kagard  Air or ineet gas oy be wed o7
pwping, ar the lacility may be filled wich wakr or
nthar e macial (See para B 2757 IE Rir is ueed
lar parging. rhe pperating company shall delermine thnt
4 cewshushible minure J& nol peesest after purpuong.
Consideruien shull be given 10 any cfecis 1be abandon.
rent iy e o e wchve cathodic prolecman syseEm,
and apprnpringe aclion shall be tuken.

fid In caces where 3 @ and the cervice lipe:
coinecled Ba ool are abandomed. insefar 2 service hines
nre concersed, anly tbe cusbsarer’ s el of wdch sevace
hire=e mgad o0 be sealed de abipulaled abave

ri;; Service Jings abandoiksd from the acrive mans
showld b desconoectes] 2s ¢loee to b ioaan s (racli-
ithle.
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il A1 walves lefoin the pbapdaneil segmzpt shonald
be cheed. LF e sepinent e lone wnd these we few
line walwes, crnsileraling shoukl be ziven I plu_i:p,ing
Lhe so@mienl an e vils,

fel Al abgve-prade valves, risers, and vawll and
valve bus covees shiall Be rewrwoved. Youll aod vulve
b wnicks shall ke Alled wirh sonlabe crmipacted bac kil
il

334 Temperarily Dlscoonected Scervice, Wheo-
VT SEICS IO A cusionner 1x lmmporanaly decomined,
e | the dleasng shill be unrnplir-:l with

fer) The vulve thal js5 cipsed in prevenl e Ao nf
pas B the gustomer shall beoprovaded with o locking
dowee v ober ineuns desigresl B prevent The nTmning
sof The walve by persons olther than theae autharecd
Py Ihe operalibg company.

CBL A meclyanical devios so lmang st will peevent
Me fow ol eas shall he pnstalled o che serwics line
of 10 The meler assembly

i) The cstopies's pipiag shall be phivsically discur
fiebad Froan U s supply znd Lhe Ipen pipur. ende.
shull keavealad.

B52.43 Tesi Hequitements for Hebastallng
Ahandaned Facillibe ond Temprorsrily Thsomnmecied
Serviie Lincs, Faoilitics poovicusly abardansd shall be
reskod o the same manner o sew favilioes el
bewny reirstated.

Service luesy previcusly abamloned shall be 1esbed
ud thie suoe e as new serviae lioces efee boing
reinslagsgd

Scovice Lioes lempararnly disconrooed because o
man renewaly ar obel plaoed work shadl ke denled
froem che poeanl ob deconrsction g the seregce line
valec m Lhe =ame mannsr a5 new serciss Lines qefare
recnTEclbg. chcpl

el when provisoa: b2 neandon conlineens service
il oiade, such ws by oinsrallagion of o hypouks, any
poetin e Re amginal seavxze b used boomainlain
cinlhinmsds s vee seed moal ke desied, o

A when 1he seevies line has beap desisivd, inskalled,
lested. and misintained in aceardanes with ke cepuire-
il 1l this Code

8515 Plastic Pipe Mainicnance

55251 Finching and Reopening nf Thermiaplasiic
Fipe and Tulving Fer Pressare Cowlrnd

Al Before thermaplastic pipe and whing s Fireche:l
0nd reapenzsd, 0 ja requined thatl omessEations and s
be mwle b> delenine thal the pasicular toe. grade,
siwe, and wall mhackness of pipe or tubing af the same

ASME B2

muonufaetuce con be pinched and reopened  wichaud
cawsmp, lailure undee the condiliens that will preval
at the tirne of Ihe pinching and reopening

thi After campliancs with 1a% nbave whenever ther-
wplastic pipe ur lubing s pieched and eopened, o
in reqlli.r:r] Fhal:

1) the work ke done with equipmem urnd [rice-
dures that have besn cstablehed and praven by e
lu e capable of perforoane the cperaboen sarfely apd
e=ffecrively

21 he pl.m.'hud urpl ;renpenud urea af Lhe PIps o
wibing ke reanforzed in accordance itk the appeaproane
prervesLng af parg. BIZ.5E, unless it has been deermuned
By inegssipaion and e hao pinchawe arsd reopeniog
dues ool sigmaticantly allect the |opg-term propeiiss
i the r\qp: o rnhing

B52 52 Repalr of Phostic Pipe or Tuling. I oaL uny
e an aagucicus deect, groove, poaps. of deor oS
Fouped in plasrie pipe or ebunp, the doreaged oo defecite
atctidn shudb bie replaced unless seee[aclary repaics ore
made.

The da.l:'l:r:lg_q:d Secfuian can be cwl rwd aml T\v:p'lm;r:d
e zeznnlance with dpplicable provisien: of paes, 5424,
Insidlaticns @1 Plaste Bipane. "The replucemerd pipe ar
tubare shall he H5l parcent wisvally anspecied inside
and rud Thers shidl b e visible defeets on thie insgice
oL outsede +f Ue tepluement pipe oo tehing The
orplacemenl pipe or kg shell be leak resicd o
draclable wyspsmn presswe.

Repnrs shall he made in aerordaes: with qualiticd
procadnses that bave been establubed and proven by
el and i accardunce walb the follawang:

fw) The recommeralations of the flasic manufaei e
shall be taken anno cogsideration wBen determining the
Cyye od repaic be ke mads. Special consideranon shall

he given tooihe st of Aber denwpee io the cose al

theemiouedling plusiaz pipe.

e Il 2 patch ar full envircbement decee as wsd
il shall exeend a1 Tease by i, beyond the dumuagesl arez

fer I oa fll encirebsment l-]:llil sleeyve s wsecl, ik
jomnting land betweoen the halves of he slecve shall be
as Fur an possible from olw defec bul oo case closer
than ' ws. Suitakde precadtions shall he iaken 19 o psiare
g proper Bl at che [anginsdinid seam.

(4] The patch or slesve matesia shall be the sane
I¥pe and grede se alwe pupe o0 uking being tepairsd
Wl Wnckness of the patchk o shsave chall beoat Jeast
equal t2 thar of Lhe pipe al lubing.

) The pechod of aceckimeznt of te palch s sleeve
ahwill I conopatihle with the malerial and sholl ceadom

i e applicable previeinns ol paca. 542 292 Piecao-

Al
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Nt sHall ke kien 1o ensure o proper At and a cornp el
bopel between sl paich b aleeve awd he qape being
repaired. The canch or sleeve shall he clamped o held
m plice by nther cuilable ments dwnag e seting o
euratg ol the bundice maieesd o dunng the Rardening
of a heat busiore bomd. Tscess solvear cement shadl ke
remeved [rem she cdpe o e mach o sleeve

™l

My AF



-

ASMEC B3 Ea e o

CHAFPTER VI
OFFSHORL GAS TRANSMISSION

AEM} OFFSHORE GAS TRAMNSMISSION

AN GENERAL

Chopter WTI pertauns only te aftshore. gas Aeansmis-
s systems s defined e opara ARZ1. Wirh the
exceplion of sechuns ARAN through AS42, A%, and
A, this Chipter 3 organized to pardl=l e qumbes-
ing aixl e contend ol the bre sin chapiees of te
Code. All provicions of the first siv chapters ob the
Code are alsn requirerments of this Chaper widess
specificaly modafied beeein, Chupler W11 45 ned applica-
ble. Wil the sxceptions noled obove, peragraph desip-
nalions folbew dwse o e Grst s chapiees with the
prefia '@

ABI SCOPE ANIDY INTEMT

AS0L1 Scope

This Chapter of the Code covers the dezegn, mabeial
resquiremens, Gabcation, iostllljen, inspeclion, tesd-
ing. and satety aspects of operation awl nrunl=pance
ol effehoee gas tremsmieon syseems  Faor chis Chapler,
affshige gas ITANsMission Syswnns imnclude obfskoge gas
pipelines, pipeline naTs, uffshome gns Compresson sle-
Ciuns, Pipeline AppUMEnARTes, pips SUPPLTIS, conpeeinTs,
and other components as addressed specifically in
U Cude

AROLZE Intent

The iooent of e Chapler s b0 provide adequane
requuements for the safe and rebable design. insialla-
fion, and epecanon ol offshure gas ransmission syseema.
Reguirnnents of this Chipter suppleicient the peyuire.
menls of lhe reonaindee of the CCode Ir ic thewefore
not e intend of this Chapier wo I all melusive, apd
provesiens musc be made Tor any spesial considerations
that &r¢ mil specifically afdressed.

a5 e the intent of tus Chupler to preveny whe
developrend apd applicalion of now eyuipment and
fechnologics. Sucl sctivaty is encowraged 75 loog e

the safety and relakality reguiremnents of the Conde are
salisfied.

ARKELY DHFshore o Transmission

See Chlaprer ¥I e additional coquiremems and
definitions spplicable oo offshuce gas Lrapsmission
SVSLEIN.

Af03 OFFSHORE A5 TRANSMISSION
DEFIMITIONS

aceidmmtal fmyds.  nny unplensed load or comonation
ol lrads cawsed hy humap inlerveolion.

Itrdabaway coupling:  a companeot inoodusesd o ce
Tpeline 1o allow e peline ks separate when a
prodertrminel anal lead s applied 10 dx coupling.

Diwckle: o comdpliun where the pipeling has undergone
sulficient plastic deformanion o cause pemargnl wrin-
kling in Ue pipe wall of eacessive coess seclionsl
deformation ceussd by bending, asizl, impac, sndfar
twzmnal loads poling olone of i connbonation wih
hydrostatic pe k.

buckle drretior:  anv device attpched o oor made 4
part of the pipe for arresting a propagating buckle.
tuckis delectar; Ay means bor derscling dzniz, exces-
sive svalization, o bkkles in 2 pipeline.

cofututt bicekling:  buckling of a benm or pape ander
cmpressive axial oad in which haads cpuse upsioble
lareral defeciuan.

conrecinrs:  any componeenl. except flanges woed for
mechanically jooning rwo atcioms of pipe

Exteradl Tpd oqian Prefiabd;  pressuns acting on eny
exrermal surfuce resulung fooam ats subrergence i watsr,

fexabie pipe.  pipe that is
Ta) munoluciured  'mme both weral and  ponmetal
LOMpPOonEnis

(&) capable of allewang large deflecnons witfons
alversely affecting the pipe's miegrity

A D
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foy miends] be ke an inesgral pad = the permanend
prodel LEDSpOrLalicn yalem

ilexible pipe: doges ot icelude solid sles| pape, plastic
pipe, fiber reinforced plastic pipe, ubber hose. or solid
stewe] pepss Lined wath nonsles] linings oo oaafings.
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.I’r_:.'per.':lﬂ."lr weld: o wskl ptﬂ'nrmr:d ul ambaent hyded
sulic pressure in 3 submcrged chamber fromy which
the waler hac been emovel from the surfaces o be
wizlded.

=ffthore;  he zren beyond e line of ordinany agh
witer along the pacteion of the ooast hae 1% i dorecy
conbacl with the open seqs and evord 1be line marking
the seaward Timial of inluned coasial warers.

ffchare pipeiiee riser;  the wertical or near wcdical
pocion of an olfdlwce papeline besween e platfonm
riping ard the pipeline: Al of below the seabed, imclwding
a length of mipe of o beast five pap= diame=ters be el
the bohom elbow, bend, o kicing Crue o de wide
vanely nf i:-nnﬁEurahnn.:_ b exac! lecalion oF fremsidoan
Eerwcan papeline. pipelie meer, amd pladfume piping
mus be selecied on & case-by cose basic,

offshare pipeline fuilear all comipanenls of a papeline
mslalled aftshore for irmnsporting gas oiber than produc-
tion faciliy pupieg. Tamker or barge loodiog hoses are
nei cosnsicensd part of the affshers papeline svsiem

affthars plagiers: ooy owin-rods Oxed oo perenancily
archip=d sinigture ar anificial island locaisd offshore.

Fpupe codlopee:  Aagcaing defomwnivo of the ppi -
sulmg ip s of cnss-sechonal srenpth ond crenlac
shnpe. which 1z cawsed by cxcesave caermal hpdrasiaue
PEsEUNE ;u.'l!ing alome.

Fhetfonr piode  dus wooa wade vagicay of conlguca-
Tons. Lhe eaacd location of e trmsilion elwesn e
offehore papeline rigeo sy, e plaifean pipme, and e
gacduction [acilay shall be selected an 2 gaze-by-
cpie beals

ruf Cn nifshee= platjiopms whers bydrocarbens are
produced, planfoen gaping consists of 4l the gas trans.
missinn Iping, Ypunenarers, and compoud ks a0 ae
hBergen the preddeEnn fal.'llll::,-' and the aff-shore |'|i|1¢-
line mizens), This insludrs any pas compressor: and
pipirlg that ure sl a parl uf the pri=lucticn F.'u;i_l_il':',

rby O offshere plafommis wiwers hedeowarbions ane
not ptm.iu;:ud, pLaqu:ru:l piping ¢omsists ol all che EAz
CANSMILEion piping. COMprossoos, 4ppurimances, acd
cEfiponenls beleotn the wll=hane mireline Tisers.

propagating buekler a hugkle thal progresses rapidly
along o papeline cauzed by e elleon of eaterma) hypdess.
slalic pressure an o previously Eommed buckle. Becal
l:i.'r]|-.’|]:r5¢-. 1 oy cocss-sechional deformalan

pudt fwbee- A cenduil Airpched doan wlEshore platfonn
threugh whoels & reser can be instedled.

b
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puell-ficbe Fper
a pull kb

Bstr pipe of pipes installed thrcugh

refierm Inferval:  dnne mceival Benwecn successive
cwents 9F dezipn covirenmental sendilinns haipg
eguitll=d or exoeeded.

Soil Nepnefactisn: a aoil condifion. typically cimsed by
dynamoe e luading (e, sarflequake, waves] whcos
the effective shear siesaes in ibe sgal ane redoced ko
worr, amel the sl exhibels he [riMerhies al o g,

soiard mome;  the arca of dhe pipeline deser or other
pipel:nu cumginenls that o int=mmatlend]y wel and drye
dig 10 wave and ridal action.

'ﬂ'l'g.hr r.'rmrl'r:l_g.' any ;l;\-aling altiched 1 the ppeline

Tar nmeasing e papeline specifie goas iy,

AT QUALLFICATIONN OF MATERIALS AND
EQUIPMENT

Plesdic pipe, plastic pipe with aommetallic seinforce-
meEnd . casl ircen FIiFH!_ amel cluchile iron pi]m shiall nat
b wied Eor wandpoting atdeal pad.

Al MATERIAL SPECIFICATIOMNS

ARl

Conerde '.h'ei.gjl[ ceatting ralermals feement, agpregaie.
reinforsing vezl) chall mes or ewcced the eequuieneos
ol applwalde A5 1M standards,

Fleaible pipe chall by manofaciored frome neerils
aneeting The requirements ol applicable ASTM or A3ME
standards

St Tie= pipc with o lsngitudina) joinc factor of
[0 in Table 8411124 shall he ueel

AETAE

In ackliion Wy che requiremencs concained in refer-
cucesd  stondads, cocwo ober reguirements mav o ke
considered for pipe and ather compeaents wsed off-
shore, dependiog oo Walcr depih, waler tempecatvre.
int=nal pressurs, producs cHDpasinoL, podk wipera-
are. Uetallaon neahod asdsor ccher lopahi p =iincitians
Thus, ¢onseberaticon may weelode ore or moce of e
fellgwing,:

feip wall thickness oderanss

ttp oulsele diametens oderance

{ob ool - roudness

(d] maxanum apd mimmem vicld and weosile
stpenpihs

{991
At

{39
Al

1)
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fe) menimmn Cearbin guivibent

{f] frecaire rowghoeis

fgl hardnese

ri) pipe il hordecscatic t==ting wnd cther mechandcad
testing

ALY
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ABle TRAMXPUIRTATION OF LINE FIPE

Toansportation by tnack or mher oaad vebuwles aball
B pefomed in such & aamnT as o avoid damage
W Ak pipe. Prowisums shall b= made 19 profect ihe
pipclioe carmasian conting, end bevel, and sl coating
trum damape,

ASLT CONDITIONS FOR THE REUSE AND
REQUALIFICATION OF 'K

ARIT.] Unidentified Line Fipe

Upidenuficd = pipe shall nol b= used for subsze
pupeLinees.

AfIT.2 Regualiticution of Pipeline Sysivms

A pipelins system thal has previously beeo sed for
EA% Leansmission service niey be scqualified, subject 40
e fallowing comditions:

ral Lhe puymhne syslem meels the design censidera-
ms o Sectiens A%, AB2Z amd AR and

fhl the pipeling syelem mesls whe Igpdrat=sting re-
quicements i Seenons ARSI through AB2TE In
addinon, of the pipeline syelem is moved, U clall alse
awal Qe shing for hockls requirement e Section
AEATT.

AR173 Rewe of Pipe

Used pipe may be reosed, subjeer wothe Gellowding
eonditions:

ful the pipe neels the d=sign ceosideralions in Sec-
fions ARdl, AR42, and AR4%,

(B Ut piger me=is the tesding requiremenes i Section
A%47; and

fc# the pipe shnll b2 inspeoned per pare KI17.13 10
idznbfy ory dobects bal unpair the serviceabilily of
e pipe. I such defect:. are identified. they shall be
remured T repaired.

ASH WELDMMNG QFFSHORE FIPELINES

ALl (+EMERAL

AB2L1 Scope

This Fecdivn comcerns Uwe welding of carbon stezl
iarerals that are wied i oa pipeling in the offslore
enaronmend The welding covored may be peylnrmed
undsr almusphesic or byperbadic cenditions.

QT

AFT-AREY

Af).l Welding Proosuesd

Tlee welding may be slone by any process <r ¢ombina:
den of processes thal produwes webds the mesd the
proccdure qualiflcatson mequiremens af this Code #nd
cun be mnapected by conventional means-

48213 Reqoirements

fal Priet to athwsphesic welding of any pipe, pipang
coapisénis, ur related equipment, Welding Proeedure
Specifications ahall be writen and the procedues shall
b= quelified. The appriavecdl procedure shall include all
o the applicable detaile [isted in APT Stamderd 1104,

(&) Prion do hyperbarwe welding of any pipe, piping
companents, or relebed squipment, Webding Procedurs
Specificalone shall e writen and the poocedars shall
be yushilled. The approved mocedure shall include all
A the applicable details ligoed o AF] Scanalamd | 104
and AMELVAWSE DG,

) Each walder ur welding operats shall te qualified
for 1he established provedurs before performing any
welling on any pipc, pusng chmponend, o peluied
equipmieht andalled an accordange with this Code.

] Welding proceduae gualifications, ss well as
welder oc welding eperatar qualificasions, ere valid only
Within U specified Timids of the welding procedure.
I changes are raade in certain detaule. called "essenil
variables” of “essential chamges,™ additionsl gualifica-
Oom 15 cequirsd,. APL SMandard [104 essenmal variahdeg
shall lake precedence in owlters md afeclesd by the
wndecwater snvitemment, and ANSPAWS D6 shal|
govern thoss sssennial changes orlsed 10 the opderwaler
welding environment and working conditians.

AR} QUALIFICATLION OF PROCEDURES
AMD WELDERS

DQualifiction of paocedirss anel welders shell be in
atordanee with the requiremends of para. 333, excepe
pams. B151 and 8237 do wat apply offshor

tal Welding procsdures and webders performing oc-
irespheric welding wnder dis seetivn shall be qualified
wreler AP Standard 100, except that for applicatsons
in which design, malerials, {abocation, incpeciion, and
esting ar= in accardanes with BPY Code, Seciion VI,
welding procetunca aid welders shall be qualifted uncder
BFY Code, Section [X.

i) Welding proceduces anl welifos prrforcong hy-
perbaric wekdiog wnder this section shell be qualified
L sccordacoe with the testng provisions of AP[ Stan-
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AR afin 1)

ard 110k 2 5|.|.'|'.~|1Iern.en1u|:| by RIS LB G Sp:.-{'i_-
ocalion foe Underaarer Weldiag for Tepe "0 Welils

ABIE HTHESM RFLIEYTHNG

Sioess releving recuiremends may he waived, repard-
less af wull chickness, proviced Wil af can be sdamnn-
sraed thal @ sabsfslery welding prewedors wichou)
(he wse b poslweld heal eeaonienl fas bean develispecd.
prh 3 defvonsicanun dhall b concucted nnp macenals
and under condifinns chitl simubne, as closly as pracn
=l the acrwal pooducion welding. Mewsoremerds shill
= luken of 1he tensile. loughness, and hadietas proper.
hes nf the weld and hear-affecred  fore. Moo stpess
relicvine will be reguine [

foy = newsurerments indic ke bac be el gacad

naME B5LAN K0

and necchasical properties are within the. fimits specified
fur the inaterials ardl jptendet cervice

[kd an conguwecring anulysis 15 cardneded 10 Emsure
sl the imechanwead praperiies of Ibe weldmeol vl the
residua] sicesses withnt postach] healr neatment arc
sabsfactery For the nlended service, [ some cases,
measuremenl of resdual sucises may be requined.

Al WELDING AND INSPECTION TESIS

Adde2 lspectivn und Tosts for Quality Control of
Welds an Piping Sysfems

ARMEI1 Extent of Exaroioalivne $3ne hundred per-
el of the weal number of citvcomierencial feld b
welds un oflshare pipelines shall be nondeswdcn vely
insprecied, o practesad, b oino oo case shall less than
WS b such welds be inapecied. The inspection shall
cower 1% of the lenpch of sueh inspectad welds



]
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AR AHAD. T

A#26.22 Standurd of Acceptabllity. All welds thal
are inspicted mkar meel the siandamls af .lac:l;llal'.llll.l].'
of AP[ Stondard E104 or BPY Code. Secteen VIO, as
Fppropriale fac the s=rvice of the weld, o be appropri-
atly repaired ond reinspeced ar Tearovesl

ABLE 23 Altermalive Flaw Acccptance Limis, For
Earth webds on B popslioe, aecoatore flaw acceprance
limits may be esiablished hased @n fracture mechanica
analvpse ped Genccs-for-purpose crilemia as cdescribed in
AFI Standard 110M. Such pltemative. pcotplance sten-
durcs shall be supported by appropeiste sross analvses,
supplementary weliling procedurs test requircmcits, and
nondesrisciive exanlinalians heyurnd th: minimem re-
guirements specified bereio. The accwrecy of die moode-
RrUCTya I!ﬂ.'hniql.lzx {ar Pinw c_lzplh mensaremenl chadl
be verified by sufficicar dara w0 catablish prikabiliises
for the preposed snspeciinn omae allcwancs.

ABM PIFING EYSTEM COMMINENTS AND
FARRICATION DETAILS

AR Gemperal

The purpase of this Sedtrwn 35 o provice= 3 sed of
<ritera fior system componencs (0 be vsed inoad offshon
applecation.

AEH FIFING SYSTEM COMPONENTS

st Jron or duktibe srum shall aut be wsed in Aanges,
finings, or vulve shell components

All system components for oAfshore applications shall
be vapable of salely resistiog the same Joads as ihe
Pipe in the run in wlech they are included. escepd
“weak links" (2.g., break-pauy coupliogs) desoymed e
4 myskow [0 faid wnder specific boads  Considerarion
showll he given to nuniniZiong Sesad Conc=miralnns.

Systenn components which are nat spesifically cov-
erecd in para, 831 sboll be validased for fitness by either

o) decumented full scele protoavpe sestng of the
COMpoisiE of special assemblies. or

it} @ histury of swccesslul eags of these componens
or speciyl amsemhblies producsd by the swee d=sign
meshed. Care shoudd be erercised 10 any rea applicalion
of existing designs 10 ensure suicobility For Wik incerd=d
SETVICE,

ASLI EXFPANSION AW FLEXITKILITY

Thermal expunsion and contraslion calculatons shall
cansider the pempesaluce diffemsnual berween maletial

Ik

AFMEL B3 Sar Nall

tempecalure. duriog opsretione and material lmpsaratere
turimg inetalld jon

ARM SUPFPORTS AND ARCHORAGCE FOR
LXFOSED PIFING

Supports amt anchuorage Tur plutform pigane and risers
shall centorm 19 the requiterments of prm. B34, excepe
than na weschmeny sabcr han an erl.-;.'l:rv:‘:hﬁg; remher,
shall he welded dirccily o e pipeline. (See pora
ABAZITY

ARNS ANCHORAGE FOR BURIED PIPTMLG

Theircikeal eapansion and copdrachinn $aleulations shall
conaidsr the sffeers of fully camared backll marecad
¢m scnl restramnd

When o subbinwseed pipshe s ke be lad amss a
knuwn fault zane, o7 in an carhquake-prone area whers
new faults are & passibiliny, consubeoration shull ke given
W dhe n=ed fp Aexibilmy in the pipelioe svaten and
it COMPONC LS st the T:-q,:q;sib-ihly ol l,larm.p:
due |0 seismiv aetivily.

Tlee veguaresoents of pama. 835 51 for header end
branch connecricn: e ol applicable to wllshore sub
merged pipiny gyslems. An appropriate means of pre-
venting urdue sreases of offahoce suhoesrged piprng
connCetiens 15 W provide adequats fewibility a5 branch
connection: on whe scabed.

Addlt DESIGN, INSTALLATION, AND
TESTING

Abd]l Gewersl Frovhions

The desapn, installivien, armd lesing of offshure gas
transmissicn systencs shall be i acoordance with Chap-
b= 1V a2 specifcnlly modified by O prowisions of
Chopter VIE Alse, all prvvivions of Chapier 1Y thar
depeped an [ecation ¢lass and copsirucnen type do et
apply 10 offshore gus wansmisgion svolems, cxoep bar
w:llzhare pipelic=s approaching shoveline areas shall be
wdditionally designed avd cesied consistenily wich class
lwaditn provemans g5 detepmined i para. AR4NZ.

ABN.Y Shoreline Approaches

Difshrs pipelines approaching shageline aress shall
be aldelionally desigred and lesied consistendly wath
clpss |locpdann prossions a5 detenmimed in secrion Bad,
curo bar

(by:]
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TABLE AB42322
DESIGN FACTORE FOR OF FSHORE PEPELINES,
FLATFORM PIFING, AND FIPELINE RISERS

i Fi Fi
Hiog  Leéndiledionl  Cosgined
LiaLaa Shress re= Tiress
Figllie [The a O HR i)
Platfom maging and riser 0.5 [ : L] p.eG
I'hole
ihld

NOTE:

V10 T weal] Bk sy il in e caliclatier =3 corebinmd 44reda lar
placlorm pip' g a1d rizees a-all b2 baaed upzs spacified me=pram
a3l thicknesa. includim menufeciuring, coresyicn, oW esign
Al iy,

AR422 Strengih Conabderations During Chperalbons
ABAZA] Operstioonl asd Tediph Critenin

ARILI11  Pipelives mpd riacea ahell be designed
agarst ke fallowing poswible mod#s ol failure, as

Tafala] s, fiTe

ral excessive yielding

{8k bockling

el fatigue fajlupe

[¢) ductile [rucluye

rel bowde Traciun=

] loss of in-pace stabilny

le) propuganng Towclure

[k] corrustm

(4] collupse

AR42.212 Fuoberoose. consideration shall be

Ei‘«'t-ﬂ 10 'im|1:|.|:|.!: duwe b

[=) foreign ahjects

rél anchers

el trawbeards

) vessels, poe kEs=ls, =l

AB4Z.E) Deslgn Against Yielding

AR41.221 Hoop Sress. For pipelires and risers
the pemsibe hoop sieess due w0 e difference Between
internal amd ealermnal pressures chall ool esceed fbe
values pivem below,

ROTE Sign eivenden o such thal ieason o posilive i compeee
sinn | negaliee

Lo

AL I B

&, %5 F\ 5T
L
f, = (R - P
where
[ = nominal vutoide diameter of pope,
F, = hoop siress design faclor from Table AB42.22
F. = edtecnal pressure, pai
P, = intemal design pressure, psi
& = speafied neinimom yeeld srespth, psi
5 = haop siress, psi
T = ewperature derming factor foom Table
EA1.106A

coantingl wsll 1hickncss, in.

...
Il

AL 272 Longludinel Strex For pipelines and 160

cesers e [ongitedinad stress shall nob gaceed waliwex
Tound 1raam

|3.|_ 5 F]T
where
A = vioes wunonal area of pipe mererial. in?
Fr = wial Fimce, |bx
Fo o= longitadingl steess desipe feceor from Teble
AR42 22
M, = n-plane becding moment, in.-lb
M, = oul-plane beodiag moment, sb.-lb
F = ::pu-l.'iﬁm.l MM ETALLIT) :.'ii:'ld sir=ngth, |1-::i
Sp = mariminm loogitedenal swreas, pei {paaileve wo-
sl Or negabve compressive)
= S * 5 ar §; = 5 whichever results in the
larper sress welue
5. = awia) seess, psi [posidive tencile of egabve
COTIpTRS Y E)
= F id
5 = revultans becding stress, psi
= [iMY + 0, MY "
i, = im-plane siress ndensification Teolor Bom Ap-
pendis E
i, = -|:H.|[-p|a.|}t s cniensiticaticn Faclor from AF-
|'r|:11|:'|i:l; 1
z = seclion modulus of pipe, imt

aldolure value

ALY Combined Sirees. For pipelines asd {8l

rserds the combined aresd shall nol excesd 1he value
given by the muaimum shear siress squatkon (Tresca
<ombined amess)-




AT

ASHIE B3] Aa 2k

N R | L e .
2I|%| 4.3,-] < F %
' )

crogg-sectonal arca of pipe matceial.
aiial foree, Lks

foinbined stress design faerer frome Table
fEq 222

io-plare: bending momens, in-lb

owdt-plane bendine moment, in.-lh

1otsiena] memend- in -1k

101 1
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£ = specitiml manimum Vield streogh, psi
S — magimurn longiledinal serees. psi I
femsils ur sepalive cohpressivit
= 5+ Fyor 5, A whichewer rosults in e
Targer sucas walus
5, = szl sioss, wsi (pode ternle o pegative
COMTIPEEES )
= F.rA
Sy = resuliant beraling sir=ws.
— Wi MY+ M
o= ]mn'p tiross, s
S = Aorsionsl siress. pe
I, = o plame soress olcicefeatra fwcwr foom Ap-
rendiz E
[, = wuCplme apess incemsaficanen faeeer front
ﬂmeprh:: Is

z — seclion modulus of pipe. in
Alconatively, the Mavcwum Dhsurisnal Encegy
Theary {¥Yom BMisec combined ciress) may be oussil
for limiting combioed rchs wddocs, Aweoshoely, oo
combinol sipess shonld md =ocerd valees wiven by

T =SS+ 57+ 38517 5 Fas

AB4LIF Alternvile Dreclkpn foc Btraln, by souation:
wliers Wbe pip=hine experiences a predeclable ooncyels:
displacemend of ics supper is.z,. faull mosemerd alemg
e pupchoe reate oo shifemenal subsedeace aloagg O
Tinvgd or pipe =ng befare suppon concet, the [ngiturdingl
gid eorbined swess Liowis need nor be owsed asoa
crilenon for safely aguinst excessive vielding. so kag
ag dhe ponrequences of wislding ave aot derrmencal 1o
the wlegealy of de prprlee, The pmacsble oaokn
longiludina]l e depemils om the ductiling nf dhe
mipcsrial. oy pooveusly snpeficneed plasoe sbain and
e buckling behavior uf te pipe. Where plasic siaing
arg anticipabed . the pipe eceentrigily, pipe aut-of-ronnd-
ness, and the abaliy of the weld o underga such
strns walthoul dedrimental efect shoold e considered
Simdlaels, Ak sane crifecio may b= applied 10l pips
durne consbroctiue (=, qull wke oo bending shie
TisErs|

A X Dheslgn Apminst Buckling aod {vullzation
Avaidanze nof hickling nf the ]1IF'=|iI'r!‘- and rser ch:lring
cperatien sl be considersd o desgn Bodes of
bucklioe tha sy bBe posable oclude

fay l2cal Lackling of e ppe wall
vy propagarion ackling Folfcowing Pecal bickling
frl enlumn huckhng,

ASME 03] B0

AHAT IS Isigg Againd Fatlpue, Swess Auchacions
o sufficeetd magn:wude and frequancy n induce sigaifi-
canl latgue should he conseloed o design

Leadings thal nay affece fatzpgne incluce:

rul pipe vdnanem, such as cha indwessd By vacica
shediling

L wove aC0on

Papx urd rezer spans shall be designed 5o 1hal sorex
induced resonans vibcalions are preveubsd, whoncess
peaclical. When domg 5025 impeacdcal, 1he latal resul-
Lant wresses shall be lecs than ihe allizwalde Sanitg in
poa. AE4120 nd suely dean Eorigue failars shpuld rmd
rmsult during the rl-n'r.igrl Iz vl Che pipl:lim.'.

ARA2 26 [hesign Agpainst Fraciure, Matcrials wsed
fr FIiF!E|II1t'= ITENspoCing  pas oo Fis: lygud ciliniuces
Lider Tigh plessuee abioubd have regsonabdy high resis-
ane W prapagabing desciures ot the design condilions,
o other metbods shall Be wsed fo Jimig sk estent af
a lruciure,

A2 27 Duslan of Clamps wnd Soppocts Lamp:
amd suppuits slall Be designed swch ol @ smcath
ginsler of Towds o made from The pspelie vr Tiser Lo
e suppoming sineznirg withoa highly [ocalived siresse=s
cus L osincss concenativmg, When neobors e o b
wehl=L L Eth= p1p-= Ihew shull Jullv =pciccle Lthe pops
and be weloed e ppe by o full coourelement weld.
The= suppzrl rhall ke auched i Lhe encircling, inembet
and non the pipe.

AL welds i dhes pipe sbadl be wondesimuct vely Tesied,
Clamps and suppors sball ke decigned in accordangs
walln b sequocncugs of AP BEFP 2A. Scenwon 3

{lurmpp and sWppart design shall censicler he snmosive
cffeers of mvizare respaiog gops and <evicess and
gulwamuadly lisomilar oee luls.

AL IR Dealpn of Conneclora atad Flaoges, Con-
neciurs el Manpees sloll be suck Lthal smeoath Lramsler
o leads a2 raade without high locolized swesses o
ercessire detvrniafion of the altuched pipe.

Canneciors gl faneas shall Bave & lewal aof 5.'|:I'r|::,.'
apaines failure by wielding and tadod by Jabpos b
s wonipdrable o tbat of the amaclied pipelioe o oTiser.

AREIY Teslpn of Streeintal Plpeline: Rlici- Pro-
teetors, Whees pipeline rizers are onsilled o locstanms
:.uhjr.'-.'l L et [roin i ire Iraffc, |1n.'_||i.-.:ri1.'|: Evices
shall e installed in the zone bl fo dacagss
protect the pipe and o,
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{27 Radue of E::pn:urz Equnliuns
fu) Redius ol exposure equarion 10 the G-
FEm leve) of H}'i afier dixperial:

K o [1]55571 4 )] vatH

ré) Radiuz of exposure equation o the 500
Fem leve| of H}ﬂ alter :pr-en.;'l:

X = [Wh4545) M g)] R

red Erawctsem of hydrggen sullide 1n the gag

BOME Miiure

= maximwnl v detenmiogd o be availabl=
for excupe in cubic feel per day comestsd to
14,65 psin and G0°F

X = radws of expeosore (RIGE)Y in Leet

{1} Metmic Equotion:

fa) 100-ppm [evel of Hpl afer dispersal:

X =[(B.4041 4 2, 2

{#) J-ppm level of Hps eher dispirsal:

X = [EADuy M O T

where
M = mol fmclion of hydregen sulfide in the gaseous
caR lues
' = maximum e determined w be availuble
for cscaps in cabic metess per dey comecied
w 10l bars and 13670
Xa = mdius of eapasure (ROE) in morera

NOTE: The equawon: assunee 3 2d-ke deltdae Whes o jrfeling
mepme <pn he iwnlaied in besa thee 14 b apprampriske medecliond
in ([ map be usd.

(4] Expmples of L-ppm end S00-ppm ROE fim
warjsms Jd-Br celeasty and Hlﬂ- mol {ractiops are a5
[ollows.

115

NS |- R0 AT
IHl-ppm BOE
HAHE Rk H5
K MMFD Ml
L) % 1. 000 LAk FricL1nzn
T1.16% | L0 v
LW L] 5 LiN1 ]
4 g I aus
vA97 U ons
w2 in a]la]
1.19E | ol
4 324 5 ol
TAWT g ok
11,121 i} ol
15,0084 10 il
2175 | LI
TR 5 L
11733 n 01
1E A 20 ni
25,3115 a1l 11
WHkppri REOE
EOE Erlexx HS
- FeIRAST HTR Blal
_.l!'__ 2 1 KA Fracoon
1 L .05
| AH 3 15
F sl n L]
4T3 1 i)
A4 ETH N
¥l | 1.1
rde.d || k| 1.1
L 13 il
LR 1 1.1
b0 H LIl
| 2-H | LI
L4l 3 1.1
1351 1% oz
[0 1 LI
10554 i 0l

REM.d Essenikal Features of the Fwergency Plan

BES0AY Tralning Program. In aldiom 1o comven-
linnal aining, l sour gas operMion o MEinREHaRC
lie perstmoel shall be oaned im

fa) hararmds wel ¢haractengics of HyS

(b} elfecl an melal compon=nls of the lines and
125 K2 T 1A

o) safety pewcamioms



R4 2—ARA2.11]

R | npraliyal uf HLL[EI}' eyuiprizenl and lpfe suppar
syslenns
[¢) comecdve verien sod shurdown procondures

BE51 PIPELINE MAINTEMAMNCE

HESLT

rd) [n adiciom 10 each sign required in subpara,
50101 uf Chaprer W, for vpetaliomns wher= Lthe 16k
pme piding of sapxswre s greawes than 5000 (152 o0
a "POISOM GAS" sign shaill be msiallel.

Al syrtpce Facilidies shall nise pe marked wink "1
0N OAL” wipus.

HE51 i

Whin Hl:l'.'-n:'lg domwen somic [TF.18 liness, comsuderation
shall be ziven 1o the use of suilatle ponnanent ar
rerpcrary flare systoms

B453 CONCENTRATIONS OF FEOFLE IN
LOCATION CLASSES 1 AND 2

Rus51

rel Secarity Unamended Gxed sacface Tacalimees
should ee proceesed From public uceess when Tocard
within ' miule ©F a residencial, comrmercial, o ather
inhabsved o0 wecupisl siruciure, bus stop; public pack,
or simutarly populaied aea.

(13 The provecrion should be provabed by fencing
and Iocking ur removad af walves and inswwacentation
and plugging of pts, ve oter sunila meqans

2 Surface pipeline 5 el considensl o foed
sarfaze Taciliy.

fay Additianal cantral and sofely praceduces o salery
devires chould be installed und maintained 5o prevent
the undeiecied comtinuing oslesse of wdrogen sulfide
if amy of the tullvwing corlitiens exis

(1 The 1Mbppan rudps of e3posurt is il esoes;
of 50 fr (152 m) pad includes any panrl aof 3 public
aped SXCep. a pubhe road.

FE1 The S0-ppun rudiug o esposdre ks greater than
MACI52 0 and includes wwy padt ob 2 puklic road,

(71 The 1TH-ppm radiss of capisure s wreater
Wian 3HH) 41 {95 mb.

el Cantingeary Flen Opzralions subject g sibpars,
(d) abgve shall have 4 9T cunlingerey plan prepared
and given bo staee and local emergensy respunse authnn-
tees. [lans hall include maps. locanon of bloek walves,
valve kews, and kewy for Locks.

11&

AEME. B YL Ba 0N

BEH CORBOSION CONTROL OF
SOUR GAS IPELINES

BEs! GEMERAL

BBAGL-1 Scope

Thiz sectivan combnns the mimimam nddinrve or subsri-
Iukive regquaregtcncs [oF ¢oorosion cantrd of ealzmal
and interna enrusion of sour gns piping and comps-
nenes Whers specific prtviions are ol s=L forth hessin,
The pruvismens af pars, $60 of Chapler V1 shall apply.

RRLl.2 Speclal Considerptions

D wi the corrasivity of hydrogen sulfide and che
Trequem preacoce of carban dwde aned sall water,
whrzh also e comosive. specid cmphysis shall ke
EUYele B iiternal comgsion micigaion and mooivoring.

Alsa, due wo the conmiurve and havardiws paiure of
the sowr gas, special consideration shall b piven @
the selecuon of the corrcasm allosurce

Pa6I EXTERMAL COLRREION CONTROL

521 Mew listallations
BE62 11 Bured Sécel Facibties

PH62, 113 Cathodle Froteclicn Beguirements.
nless f can be demnnsermied by lesns or crperience
Ihas cathadiz pedrconon s oul ee=d=d 20 barsd or
submenoed facilities with insulolisg ovpe ocalings, ex.
cepl Cacilines aneialled dor a limited s=cviee life, chall
be: cathodicaily prococied as soom ax leagible following
ioglallabicn. excepl Ihil munor repldcements or 8xten.
s10n5 shall b proecl=d as covered by para 3622012

Facililies instolled foc @ lodced scotice fe pe=ed pot
b cathodically protecied o it can be demonstrancd shat
the freciliny will not eapencoce oomduom thal wal| canse
It ooy b bramnfu o the publiz or environment. Cathodie
prot=cticn syslems shall be desigoed we pro=ct the
huried or sulrnerged system in s enticely

A Facitity is consedeied o der ..'allll.'uli:.all:r' profecied
Wleen WL meers one or wore of the oriveria csablished
in Appeielin K.

Lise wf calodic prowstion 15 eocolraged i prisiect
bucied sour gas lacilities.
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accidental loods. AHDS
alicwable, tengruding siozss, AR 13
Mraars. &84 44
aleetnate desapn foo Wrain, AEd2.23
altermativa aw iecaplunce Tammils. AR26.23
anchoreae for burisd piping. AS3S
ancliring. A¥dd. 15
alirspheric cormesion. A%6F 2
almespheric graceeion, AS62, 12
bEn"kﬂlImE, A B 244
bavkz requiremenls. A3>0.I
blastimg effecrs, A350.7
Estlarme soils, A¥41.25, Akdd 12
trcekaway couphog, ARFS
lichle, A3
deresear, AR
der=clac. ARUS
Fuckling, A342 11
chthedie prodection requicsiients, ARED 113 Al417
CoAnnE eeguereme=nts, ASE2 |12
iollapss, A%=2.12
column bucklimg, A%U3
cnmbined sicess, AB) 123
compressor, sation design, A3
stafien equipmenl, AH43.4
shalaons, AS43
corelabions for the teuse and requalificaen al pipe.
AE
connecore, ARG
cormuann ceabrel o o (shore prpelaees, ARG
H=5ign ag2ins
x:kling and ovalizaion. AB42.24
lalague, AMEZ.2E
fracture. ABA2 26
yaelding, A%4222
design. nrel protection of special assemblues,
AR 30
ciqditisans, AEAT.1
cansiderasians, asd|
anvironow nfal Loacds, Add].33
Feziors for affshore pipelines. placorm pipiog. ord
planfuiny risces. Table AHd? E3
design wl
clamps and wopperis, 2242 27
vaovscbons and flenpes, ARIZ2E
Meaitle pipe, 4B42.51
strucdumni pipeline riser proceciors, AR2.29
esign spoem cuoditions, ARAd. L
{Icaian_ inxlallulicn, and I:-::-:I'inﬂ;. SARA]
educational proprang AH50.44
whercical.
cannme=clions and mepnidonng roinds, ARG |13
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Fawri lres, AH432
uecfémeder. A8n2 X5
psucion, A%62.114
griergency shuldewn facifinies, ARE 43I
elasnrs:, AR 2
snvmopmenl loads 414123
gssential [=aturss plans, AXS3, ARs.4
exanmnalion wism eapesed, ARG LG
Laiaring insrallanions, ABG22
cails, AT 13
capansicn and fegibilily, A852
et nf evaiminaljon, AR26.21
eal=rmal cirrision coolrel, ARG
ealcmal hyvorimtane prcsswee, AR
Tacilifics, 2544 34
flenipde pipe, A¥02, AS42 |8
gn5 Icansmmissinm, AKE.3
Fenerd, AXII, AxSULL, ARED]
wenecal mformaton, A0
general provisions. AS400, AT
howop siross, Aldal 221
hvperbanic weld, AR03
apectipa and reacs For Qualily controi of welds w0
PPIRE svsleme, AR2HT
nstallauon fatigur, AR 13
awene, ARGE2
inkeTnal coeTrsion controh, ARG
lnasem, ARHEA T
Inading «lassifieauons. Al41.11
Toinde imposedl by consinection aquipment and wecsel
meticgs, AHY.24
locurien class, A%5d
[ceaniom of cormpressor Taeilciea, A%43.1
lonpikuclinal stress. & #42.222
mabernal .'iFEL'IrI'i:ﬂl.iIJn.'h. Ax1d
nmedme yeeld srencth, AdS15
ey insalkauoe, ASG2.1
cffshore. A803
heliow wer repair procedures For sieel pipelines,
ARG A5
EAF IpAnSmisshan. AHrH]
gus lrapsmissien fetms and definisicns, AW
prpchine systein, ASDA
platforrm, A52
repair of flexibbe pipe. HA51.4.6
axn-biullonn sLalsilily, ARa4
sperating and mainlenance proceducss aff=cliog the
sdlely of gas Gadrmassiom Facahlies, 356
wvpsrational. amd deaign ceiccria, ABd221
design consideralions. S841.%
lnak:, Axd].0102
operations seocral, AS501
ipe collapse, AR
Eiﬁlint.aﬂmmmamc- AR5
markers and sipns, 43531 7
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patrelling, A85.2
mipelines, A%5] 4
piping system campanenis, AR50
Matiorm piping. AR
presaure lonitng regquiternents fur affslidme
cumpression facilities. AR 35,44
prafibe, ARd) .22
pripaguling buckle, AE02
pull dmbe, AROG
riser, AR
glalificaliem, +f materipls and equiparen. ABLL
of procedurss and webders, ASH
vecords, ARLT S
requalifications of pipeloes syaems, AELT 2
requbfetisniy, A021.7
resadugl sirecses, A842 017
relam uiterval, A0
rig=r pipe ar pipes inciedled thoough 2 poll ke,
Aka217
safEty devices, AHd3.43
sonpee. ARDE. ], ASZLE, ABDI
and entent, A2
shure approaches, Afdd 3
shoredine mppooaches, A543
alupe fajlure. 4844 4
sail ligueferoon, AR Afdd 5
sprecial ansemblies, AB42 (5
splach zome, AS03
stabilily zgaanst waves anel curents. AR 2
atandlarif nf aceeptability, A320.12
strength consaderarlons, mRAT
duneg installanon, AR42,]
during cperations, ASd11
srecs relicving, ARMS
swbarsen=d Facilities, AHGY, L, AB62.1]
citmrerped woighi. AR4£4.21
EUMNT: and anchorage for cXpimed pping. A5 M
sFstem companetns and fahricaipen decails. A830
5, sondalengs, ARGT 5
meediyme AB47T.3
preazure, nE47.2
procedurs, 43474
{esting, AS47
for bue:kles, &Hd7.T
be-ios, ARG
transmission facilenes, 4554
wranspaoation vl line pipe, AE1&
trenching, A&44.32%
unicdentifeed ne pipe. AEIT.)
walves, fXLG
wenling. Ald3.d4d]
weipght, AB1].7]
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woaug, a0
webdiog, and inspecnon oses, ARG
affahome p:pu]tnu.':._ AHZN
QITICR ol B
wrlds, mR51.5%
Uyperaing and maint=nance procedires, 30
fealures of pl-.in, |, & TN
requirzments, Hail.2
Cyperabine, classiticanon ¢f locaiinns, 850,140, Teble
541

Chperating companw, 503.12

[yperaiing pressume
maximuam, His213

maramum allewable, 505.2 14
maximum allesable for steel or plasoe pipeline ar
mans, BE5 213
upeataig fur lugher musimum allewoble, 245 6
Chweraring steess. 803,332
Clwgl prossur: peatction, $05.217
Qvaiprtsiunng, pratechion agmng ascidental, 345.1

Farallel enzroachnent, S13.]4
Faaralling
distriburion fwans, £52.]
pipslines. B51.2
Fipe, S04 211
eodd 22 panded, B04.212
canlainer. Bk 13
manuicidring process, 84,43
Pipelines, AF3.15
ayc burns, &41.244
eliminalion of. 841,243
electrical 1est lesds, seecl, A62.105
failure ipvestigation, 2505
imsLallution, miscellanemus vpsralicns in, #d| .25
backdilling, B41.253
bulling, hauling, and stringing, %41.251
hia taps. B4 26
cnstallutficn in dileh, %11.252
leak desl for operalitg &t less than 108 psi, 541 35
leak tesix for aperating ar HMF pea o mpr=, 3411
an private right-of-2ay of electo: trums mission lioes,
BT}
PrEcaiens for avoideng esplessons duciog
comsdruckian, $41.27
ploging, 441,275
provgcuse coutings 1o imdecground pipaeg,
inspection of sxisiing stoel, 862 2146
mew stesl, BRI 112
repair of, ar o above 05 SM YOS, K514
sinverllamee of, B51.1
Legk requirsmicnrs. 141.3
i becs thanm 3% of vield, B41.33, Table B4].33
ub MEL ar wawe of yield, 84132, Takle 84t 32200



ASME B31.8 INTERPRETATIONS
VOLUME 12

Reples b Technical mguiries
Febrmary 1, 1™ Through June 38, 2081
Interpretationa 13-1 Throogh 12-9

Il has been ngreed b publich imlepreisiions iesped by (ke B3] Commide= cemeerning B3| .4 2 pan
of whee upddate service o the Code The istepeetsions have been ascsigned oombec: in cheoselogical
order. Lach inl=rpretation applies exther fo the falest BEdjjon or Addenecds al the ame of iswance of
ghe inletpretation or the Edition o7 Addenda siered in the ceply, Subsequend mvisiona 10 the Code may
have supeiceded e reply.

These p=pli=c pre laken verbatim from the originnl |eiters, sacept Fog & Tew 1vpographical apd editorial
catrechions mede for voprowed clann.

ASME provedures provide for reconsidersiion of Wese inlerpreiations when o i addicional informanien
thal v inequiter believes might affeca ke awierpesstion 19 aveilabde. Pucther, persome aggrieved by an
nlerprelaton may appeal o ihe cagnizand ASME commiter o subciemmitise. A% siated j7 the Stal=menpt
af Policy in the Crele docoments, ASME dres. nol “approve.” “cemify,” "rote,” or “endeses™ any inem,
COnSTUCHiGn, peogidhany dovice, of aciiwivg.

5



36

B3l.8

Subjed

R31 B-10ER Edipo, Cedilicalez:n of 2 TiJed Mmagal 1e Anodher Lisesd
Spemulicamon . ... L L . . ..

BN B 19 Edayop, Pom, 232 Alhigh Diren !Buml ....................

B31LE. 1955 Edion Pars AB4T |, Wave wy] Commd, Capdilions .. ooooe v oaesss

BY15 and BILH 1095 Gdileoa. o E4E.11%0), Aditinnal Roynircocals for Mismined
Wl Thakiese 1= Paa A 17 .

Para BB LI Design Facoow .. ... ... . e e e e e e

Parm Rl B, o, it it tes ciireee s weas

Pargs EBML[[C] asd B DHS). Rogquartooants for Class Location Cﬂ.n.l,a_e btu.l_..

Tahle 41 11dB, Deaign Faclor foe Sieel Pipe Comsimeljun . e e

WiKexdpen of Dyplua, Jeginless Seel .. oo o e eee e

Lt reretailon

File

A3 1L L
Ban 9815
BA1-96.121

Bin 95024
B~1-07-05E
B31-11.0 4
BX1.9E.010
BT
Kb14-u5a



BATA lnterprriatind Wil 17 12-1, 12, 121

Interpratation; 12-1
Sulycer, Paas, 354 100) and 84 H2)5), Requiremencs fog Llaws Locacion L hunge Htudy
Dot [sawed: August 37, L
Lile: B31-45-(HA

Questicn (11, N e Leation vlass changes oo Class | G0 Closs 2, 15 p sludy regquired wnder pam
54, 1(cy?

Beply 11 Yes

Qe saeem 2k Are fences wrd ocaitreic bareices cnstal led along oee pipeline wiben o meane of Cphysical
barrjers™ in TliLFa. S LAY

Keply 121 Ma.

Questom (31, Docs paa B34 10 5% requane o "1k asacssment #uly™?

Bepdy 41213 Mo, 1125 up oo the ownerfoperales o delenmae what Uepes of siocbies are needed o owen e
'r:l.]ll.jrernenls.

Intarretation; 12-2

LGubiecs- B3N ard B31.E8-1%%5 Editien. Pore 341.1013{k3. Additiopel Brogquirsments for Mamminal Wall
Theekness ¢ in Paa, 841,11

Dol lesyed: May 13, 1904
File: BE31-25 124

Quesiden (13 Can B30T Pe used w evaluws pipe bosed on semaming wall thicknes: Tor comasion it
g etvucrad dunog the insiallalon stage?

Reply 410 BALG 15 oot apphicalle [0 aew coasimuction covered umder the H31,8 Code,

Co=stan (2 Can parn B 1B be used as crinetia for evaluating thea vor mseen™

Reply (23 Nn. Th= B11.4 3eclion Cammilres is cumencly reviewing ahe Coade & cdeterrame whether
crrrosinn wreder che sicgation pou desenbe should be addoeazed.

Intarptetation: 12-3
Subject: B3 B 1595 Edition, Paro 4343 1, Wove and Cudent Condainms
1JAe |sxued: v L], 1TEK
Filz: E3l-2R-021
Lhuersteem 10 B oL prawtical e det=rrning the mas! unfavorble expecied combihation vf wave and cucrent
cimnditinng?

F-'Cepl:f {1 %es

Cuession 1217 I 50, how?

Beply [2): The ASME B3 1.8 Comnenintes i3 Ioontsd srcrly e Ui inlerpretation oF ckee mles. ASME dois,
fiol T D% @ conrullam ao e wenetal applicabion or an the ungerstanding of the ©ode rules.

a1




4 I 1 B5LE Irerpreadior ¥ol 12

Interpretation; 12-4
Suhp=ct: BA1.8- 1589 Editiot, Certification ot o Listed Maweriod bo Anotber Liged Specification
Drade Iszucad: Aupua 3, 100
ke B3] -94-048
Cueslion: Does the B31.8 Code address the certification of a Jisted material 1o ancdlier [isked material
speci{ication by a sarvice stdldnipoacesug?

Eeply: Mo,

ntarpretation: 12-5
Sulrjece: B21.8. 1545 Edivion, Para, $42.431(g). Direct Buial
Thete Tosued: August 3, 1950
Fite: B3]-33-0L5
Question {14 1z para. RAZ.AXNE) an obhigawry requirment for the disign execution of 4 bar, direct
burial, gas plastic piping syateins, in omler Lo comply with e BA3EE Code?
Feply (112 Mo
Questicn {13 In case para 8424381} = obligatory, cen DEPA wtilize in plasic pape systems the

dagitsl mapping Geograie Inforration System (G151 and pipe rodting, indicating prst marks imsicad of
electrpnichlly comductive wire fo cativfy tae B3R Cods requirements’?

Reply (20 See teply oo Queation (1} abnve.

Interpratation: 12-&

Subpear: Table 843.114B, Dezigo Faclw for S4ee] Pipe Consiruction
Duate Ipsued: February 24, 2000

File: B31-5003|

Quection (1): Per Table 841 L14B. does a gas pipeline [whech is covered by B3] that skarts a compuassar
stikion facdity just nsitk the fence af 1he facility, but 15 no associated with the LOMPresEian process witkin
the fucility and exterior ur the asion cieruency shutdown systen, reed 10 ke desiged using 2 0.5 of 0d
desipn facdor?

Beply £1) Mo,

Cruestinn (2], If U answer b Quezoan {171 1% ng, Il the keeavon class allows, aad if 0 is nol 3 febocaced
axsembly, ig a 0.7 design factor accepanble?

Reply {23 Yes.

Question (31 [c 8 nitrupen gas papelioe coverse by the B3 1.5 Cme"
Eeply (3} M.

Question (). IF the answer b Question (3} 15 no, i i because Mitrog&t 15 an jnert gas and wie of RIL.%
for the degign of mitragen gas papsling will bt more sCringent thai mcexsary?

Reply (4 Mo




LK kicpreulicns ¥l |2 L2, 1I:H, 148

Iniarpraration: 12.7
Subject Pura. #41 [ 1in}. Design Faclar
Thare Isswed; Janwpry 3, 20001
le; BA1-974158
Lesbnn: 1ar = prl,:d.ul;n:cl in nocswdlance wilh a spﬁ:il]::ﬂlun appraved in LF31 K, can rin the Jdesigo

fnrmuala be adjusced above nominal if dhe wall thizkness is poaganiesd o be grener shan the minimuom
allovwed by b specilicawon’?

Reply: M

Intarpratation: 12.8
Suhjeci: Para. S31.1 102
Vate lesved: Tanuary 5. 2rHL
Tilz: B2-99-014
Cruestian: My unalysis indecated the 4151 constant shauld ke O 3% fag a Full-sive specimen. The 331 3

Cionde canstant g 0545, Would g BY1.E Seviien Combones coosider seviswng o devaton of 1his
Cumnstant in Clee Code?

Keply: as,

Interpratation: 12-9

Lubp=cL: Dulirauan ol Cupl=x Stainless Sie=l
Dare lssued: January 3, 2HIL

Fite: B3 |-45:070¢

Crueatior: Does B3ES allow the aulization of deples stainbess stee! pipe'

Euph,': Yex. Mewse cee Taras. Bl and A1
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FOREWORD

The meed [or 2 naional cods for pressure pping
becanse iccreasingly cvidem from 1915 10 1925 To
mecl ous meeed. the Amercan Fagineering Standands
Comunitet: Claer changed o the Amencan Siandands
AssOCadtion, miw the American Mawoval Suandards ingi-
uee} initaed Project B31 in March 1926 21 the reques
H the Amecican Sty of Mechenical Enganesrs and
wilh thet Sociery B cole smmsor, Afber sevesal yeurs
of work by Sectional Commices B3 and is suboomi-
tees, 4 hrsl EdiGon was puhbshel in 1935 g5 oan
Aumerican Tentative Swundard Code for Iessure Piping.

A reviston of the original tentative standard Bepan
in 1937, Several meds eacs of offom wers prved L
secunng uniformniny among sectlons, eliminaling diver-
BenL requirgmnents wned discrepancies, keeping [he Codr
abmast of current developments in welding 1weehnige,
calculpling sUTss comiputativns, and including redereres
o ne=w cimensional and moesrisl swndards During shis
pericd, & mew eclion addsd onorefrigeration piping
wits prepared in cooperatin with the Amcnican Socsery
of Beirigeration Engineecs and complemenced ibe Amer-
ican Swanlad Cowde for Mechanical Refrigeration  This
work culminaied n the 1942 American Sandard Cile
liw Pressum Fiping.

Supplemems 1 and 2 of whe 1943 Code. which
eppearcd 0 1944 and 1947, respeciively, inmnosduced
new cdimensionsl amd maerial stapclards. B oew atiola
for pape wall thickness, and bore compeshensive re-
guirements for instroment and conleal piping. Sholy
afler the 1942 Code was ismed . procedores wen estab
lishet for handling inquirs requiring explananion o
inemretation of Code requitements and for publishing
such infuinds and answers in Weekenice! Kupineering
for che infoanation of all ooncemed.

By 1°4E, contuming ingemages in ahe severity of
service. conditions combived with the developmend of
tesk satoriils and designs o reet dess higher regquite-
OW:NLs WEiBHIEd mome exiensive changes o the {nk
than could be prowided from swpploments alos, The
decizenin was reached by the Asrenean Slandards A cory-
afwm el the spoREOC Lo reOrgani 2 de seetivmal commis-
tee and ity sewversl cubcommuness and o jnvile the
various mierexked hodies W reaffinm sheir mpeseniatives
o b OCSKAMEIE Do Orkes,

vl

Decigee of the wide el involved. beawesn 30 am)
40 deffer=na enginetring socieues, govemment bareaus,
trade associalins, institubes, and siilar organizalions
hove had one or mate represenldlives on the seconal
wiHnmites, plus a few “members a0 lerge™ o represedt
gencral meeresis Code sclivities have besn suhdivided
according o3 the scope of the several secnons. Ceneral
directiszn of Code acrieaties rested with e Standards
Committee officers and on execusive comanii=e, mem-
bership of which cowsisted principally of Sterdards
Commitess «fhicers end 3ccuon chanmen.

Fallowing ils rearganizsieo s 194K, Stndards Com-
miteee B3E made an anlensive review of the 1942 Cixle
thal esulied in

fuj & genzal revision and exension of equirements
Wwoagree with peesent day praciice
&} Whe revisian of references w0 ecising dimensional

swondards and malerial specifications and the additop
o relzrences b the now ones

fed e clanficatien of ambigeous of confieling re.
quarecienls

A mvisiem was presentsd Tor leiter batlot wole of
Standards Committ=e B3I, Following approval by this
bady, the propeer was appruved by the sponsor ofLaniza-
tiom and by the American Srandards Asawation. I
Wis lnally desipnaied as an American Slandard in
Febwuary 1951, with the decigraveon B31.1-1951,

Standants {nmmittee B3| B s anousl meeqing of
Forvwembier 20, 1951, authoerel the separabe putHicaion
of & sectivm uf the Code for Picasure Puping addrmessing
H35 IrNsMissian and disErbulion piping sysiems, o ba
catnpere with 1he applicable panz oF Secison 2. Gas
and Air Piping Srstems, Seciion &, Febricatlas Dhewails,
and Secton 7. Material: — Their Specifications and
Identificaticn. The purpose was i provede an inegraed
drcument for pas wanvmssian aod discriboion pipeng
thar would cial requine ¢ ross-referawang 1o ather seclions
uf the Cod=.

The first Edition of this nlepreced docuciesnl, kegwn
a3 Amcican $1andard Code fur Pressure Piping, Seclion
8. Cres Transmiisson andd Distribution Piping Syst=ms,
wus pubhshed in 1952 and consisied almost oncirely
of manerial When frome Sections 2, &, amd T oof the
1951 Cdlicion of the Pressue Piping Qe
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ey Sﬂtll:l-l'l |,'.|:||'|1|'|'|i1';-ﬂ¢ Wt l!ﬂ'sj.lllh’.ﬂ'd. []] ] I'}SE (]
updace Section B as necessary o aclress odeon materi-
als apd methisls of construction and operacien.

Aftar a rewiew by B3l Eserutive amd Slanckards
Counrmnees i 1755, a decision wos meke In develop
and putdish indusiry sections as seporate Tk dovi
meenls of the Amencin Sandasd B3 Coede for Pressues
Fiping Th= 19%% Editivan constineed 4 general revision
ol the 195 Edivon with a cansiderbly expand=d
seape. Furher experience in the applicatioe of the Code
reculre] im reveowns om TS50 1961 (005 967, LT,
1060, 1973, and 1932

In Devember L1578, Lthe Americin Sawmeal Seandands,
Commitles B} wae meorgamiacd as the ASKIE Cuode
107 Pressume Piping. BYE Comniies, The code duesegmi

wiii

o was alsn changed o ANSLASAME BIY

The 1984% Edtien of e Code w3 somplats
ol The 1986 Edition end the subsegquent sddenda Sawed
1 the 156 Edition.

The 19492 Editren of e Code was a comdilation
of the 1950 R, the subsegquent three adcenda, sad
the Lwr smecal Eorawa sssued 1o the T9HY Exhiiw.

The 195 Edition of (he Cioxle s o compilasion of
the 1992 Edilion awl e sobseguenl chree addenda
jsspemd o dhe 1992 Rdiion.

e IVA Edition of the Cixle 1% @ omepilaien of
the 1tE1S Editinn gl the revisions b have oocmed
vince the tssiance of te 1995 Edivon Ths Eebtioao
was approved by the American Natignal Swndards
lesicune om Tene 24, [1FH.
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INTRODUCTION

The AMME Code foo Pressare Piping concise of
ok ubdawiduadly published sections, £ach an American
Maiernal Seembard, Hereafler, in this Inmeduoction and
in the teal uf this Code Secrion, B35S, when the o
“ode” g waed withesn specific ienliication, it mens
this Code Seciien

The Code seds vl crgincsring requiremems desmed
necoazaey For the safe design ond consinaction of poes-
sure piping. Alhough salery is e base consuderarion,
thl: fector alotw will nol ecessarily goeem the lipal
specificalions ol any pirng syatens. The dosigner is
casbuned that the Cide 05 oot 8 design handbook; it
docs now eliminate the nesd for the desigoer or for
competent engineenilg pdgment

To the prestesi possible soent, Cedy pguaremeni
For design are sked i cro of basic design principles
amd Formales. Thess are supplementsd as necessary
with specific recquirements o eoswne whoforem application
of perciples and to puie seleclion amd application of
piping clements. The Code probebing designs and prac-
Lces Kikown o be unsale and conloins wiomings where
caulion. bul not prohehiion. & waraned

Thee Code Zection inchides

ra; references o eccoplable maerial sperificasions
and componend slandards, aclsding dimeosiopal and
mechamcal property requirements

(k) tquezinems for designing compunenl: erd as-
semidies

¢} recuirgments and daia for evaluating and Nimiting
ACesies, reaclions, and movemends assioiated with paes-
sure. semperobEe changes, and oher foress

dy guidance ani limitabons on selecting and
applying makenals, componens, ard joining methods

(el requiecenis (or Eabrcating. pssembling, and in-
sualling paping

{f] requirements for saamiging, inspecung, and owal-
ing mping

(g] procedures lor operalon and mainbsnance thul
are es3enEl o pubhe satety

(hp proveaois or proecting papelines from exiemal
and imemal 2omosion

W mierded that this Edivion of Code Seciwm 8318
erd Eny subssiuent widends oo e rewoactive. The
hutesl gditon and addemeda issued ac brast 6 mnnths

At

befare the nriginal conrace date o e firsl phase of
Activily COYEMRE B pping sysicm of systems sholl be
the poverning document, unless agee mend is specifically
made belween cswilraching pafmies m use anobher isswee.
of wmless bt repubsbory body having jorisdsclisn im.
poscs e wse of amdber issue or o Tecsnn requiraments.

Lsers uf dhic Code are cawuomed agaimsd making, s
of tevisions withaut Assurames dhat dbey are accepdable
0 any awhorities of junsdictiom where te piping is
e e ncalled.

The Code is wnder the derceton of ASKE Commictee
BN, Code for Frassure Piping, which i organized and
optrass undre procedures of The Amencan Sockery of
Ml=yhanical Boginesre that hewe been sccrediled Ty the
Amenican Mationol Sanlamls Indiute. The Coo manes:
i 3 comtinuing owie and keeps all Code Sechions currenl
with new developmenis in materials, consuucon, and
indusirial pracuee. Addenda ere issued periodically.
Mew editions ae published a1 intzrvals of 1 years b
5 yearh.

When no Secien of the ASME Cude For Pressuie
Fiping specihcally covers & piping system. the wser
has discretion e szlect any Section detedvesed
be genewally applaakde;, howesver it 65 caubiomed  hid
supplemeniery requirements o the Xection chosen may
be nesessary o provade for a safe piping system for
te inecoded epplication Technical Timtstioos of the
vorions Seslions, l=gal sequirements, and possible appli-
cability of other Codes or Slandun)s are swune of 1l
facturs by be tomsedered by the wser in determining
U applicatnliny of ony Section aff this Code.

Inlerpretations and Revisions

The (mnnnte hds ectablished an ooderly procedue
v ciwsider sequests for indeTprelalion and eevision of
Cinle meguizerngns, Tooeoctive conaiderntion, imguirie
msl be i wocing ard must give full panicolacs. (Sec
Appendia O covering preparatsin of lchnical nquines.

The appraved ceply 1w an inguiry will be senl dimecdy
1o the inquirer. In #dition, the queston and reply will
be published as et of an Ingrpesion Supplemend
1 the Tode Seoneon, isausd with Addenda.

Fogquests Fon icrprecabion and suggestions foc evi-
sivr should be addeessed b the Secwstary, ASME B3I
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A Cave s U mesconl==d furnn ol reply b aninguing
when sludy indicases whar e Code wording needs
¢ laridication ¢ when the reply moxlilies saisting reguire-
mends f the Code or eramls permissznn i use mew
raicrials or alicrnaliee comndoucmons  Propeosed Cases
ire published in Mecheroal Eapeeering Ior public
revees:. Io addinsa, the Cas will e plll:lh:slu':-:l i parf
of an Incorpreition Supplemcent issued with Adderda
w the applivable Code Seclm,

A Cane inoonwadly asoed G Liomed prensd, afier
which il oway be renewed. icorporaed in fw Code,
sl idlioweesd Lx enpree ol there i me mchicamsn ol Tndber
negl [ar e pegniremende covered by the CuWg, The
o of o Case e ver, oy | osed aller o
expiralion or withdrawal. proveded che Case was cifec-

1999 W 0?7%59L70 017057 LS9T W

niy

ez om the original coniract date or ey adopled belime
completion of the work. und (he seiTicing  parkies
10 = TR T SR TR

Mawrials aic lsisd in the Sircss Tatden only when
swfficiane Jsnge in piping within the scape of the Code
bus heen shoawn Malemils may be opeercd 2y o case.
Rerguests Tor s shall ine lede evidence of socisTachmoe
uzage and specitic daia e permit eskablshment ol
Allodealle SIT8Se Or preisure falng, mdeanune and
minimum  empedae limls, and olher  recnsligng
Sukliticesd crlgriz can b el in Lhe Huidullues fon
addinen of oew mkawerals inoce ASME Boiler gnd
Precsure Wessel Code, Segtiep || amll Secuion VI,
Crivesivnn 1 apguendie B 4 To dewebop psgoe aad gam
experience. unlsted mucerils may e wsed in e
Watle pack. 17,229

EfMective Drale

Thiz Edien, wher wimeid, eontging s Codbe provei-
se 11 i o cvanpiloion ed ke 1995 Edinon aid
revivions 1o abe 1995 Edihon,
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BlI-AaL

GENERAL PROVISIONS AND DEFINITIONS

B GENERAL

Bi1.1 Stamdsrds wqd Specificalions

L Standargds erd specificatwns appruved for
use under the Cixde and the names and addresses of
the spmsoring argamzaions are shown e Appendia
A. I3 ool considered practicable i eeter 15 4 specitic
edition & gach of the dandards end specificanons in
the individwal Code paragiaple.

BUT1.12 Lise of Stgndards wnd Spechfications
Incorporaied by Peferewce. Sowme <tandarls and speci-
ficatwens caled o Appendin A sre supplomentsd by
specific requiserenr, clsewhens in this Code. Users af
This Cosde arr advised ggains soempiong duect appicn-
von of any of these stlandarly withoul carefully sbscry-
ing the {owle’s teference oy char sCassdard.

Bl 1 Swodard THmensons

fufherenze 10 Aancrican Mational Sandards Instinme
(AMSLY diesnsinme. @5 stronply ecommended whereves
practicable. Paragraphs or oolauuns specilving thess
and rhber demensional sundands in this Code, hawever,
shall nol b mandanory, provided thd oiber designs

of a1 kast &gual strengh and cighiness, capabde of
withstunding the same 251 requirements, are sbstilobed,

1.3 51 iMeife) Convesimn

Fac factors used an copverting English unis 10 51
wnils, ser Appendin i

M2 SCOPE AND INTENT

2.5 Scope

¥O2. L1 This Code cowers the ilesiyn, Fibrcahon,
msLablsimn, inspestion. and sesting of paipeline Facilines
wicd for the oransporauun of gas This Code Absg

cuvers safety aspects of ahe npsramon and maeewance
of thost Facilivecs.

B0 AZ This Crode doca no appdy o

ra design and manufacoeee of pressure vessels cov-
sred by the BPY Code!

(&) piping with mewl wmperatoces Abeve 4501 o
below =20°F. {For low temperature wichin the range
covered by this Code, s par, B12.)

(o) puping heyond the ouiled of 1he cusamer's mew
sel ascembly. (Rofer to ANS]E 23257 apf NEPA 540

'd] piping in oil refineries o nawral gusoline esicae-
Linn planic, gas treacing plam piping ober chan the
Mdic pas streain pipang in dehydrasion. and all ocher
prizzessing plants inclalled as pat of 4 g tensmission
SpSEON, Rao mabfecluring plapls, industrial plencs, or
mirgs. Lwes other applcobde sectioms of the ASME
Cade for Prezsure Paping, WD)

feb Wenl pipang e cperats o subslandially Amosghene
pressures for wasee pases of any kiad

ify wellbend pszemblies, including cxatrol wlves,
fiow lines between wellhsod and rup or separator. off-
share platforme produchon facilivy piping, oo casong anck
wbing w gay o uil wells. (For offshors plasform
prosluction Facilily pipina. see aF B 14E)

fa) 1he desipn and manufachuee o poopresry iens
of cquipment, Sppardus, or ingiraments

¢fd the design and niwnufactum of heat eschangers.
(Refer 16 appropriale TEMA® Sandard.)

el hyuid peircdleam ranspomation paping spsenms.
(Refer o AMSIIASME B3I 4

1) liquid sluery panspostainn piping systems, (Refar
L ASME B3Il 11 )

fk} varkon diowide ranzponavos pmng Sydems

i1} liguefied matural pac piping svapems, CRefler
NPPa 304 aud ASME HI1.34

4022 Intent

BOZI1 The requivemencs of thes Cinde are sd=quale
Fior safety wrder condinnne usoglly epcountered in che
pac induatry. Requircments foc all wowswal Sonhibiony
Sumkl B ospeclcally provided B, noe aes gl derads

' BPY Code pafermdes Rere Dld Eliewlizes an thi Code apa oo he
ASME Dovtar and Prassure Wizl Do

* Tuhular Erchapes Murwmat v Seanadtion, 3% Momh Brocte i,
Tamy:=wn, NY 0390,
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of enginesring ind consmclisn prescrbed, {herefore,
achivalies rmu:_rh'ing 1 hes :I-.-.ngn. Lrnsirucisan, 4,'.p|.-.r.|l:i-:_:-|1._
OF askicnance af gas ransmizann of distrbacnn e -
lincs shauld be undenaken usinp supervisory personns
heving the caperience or knowleder G0 muke edeguaie
provision Fer such unwssisl eodimans and speilic smg
meering and cosoucrvon detaels, ANl wosk peforine.]
withim the seope of this Code vhall meer or eaceed
the safety slandards expreseeal o jmpleg hersip.

#RZ2? Thix Cude iz concemed with

fiz) salcey of the peneral potlic

Ih) eenpluvee sadey oo de extel han o s alfecied
by basic desion. guelivg of muecmuls wnd workmaonRship.
ard rr.quiwrn:n!x Tar l-l_:xling. Cpkralanna, daril mitinle-
mane of pas Damsmesewn and distriburion Tacilings,
Existing imbustrial safegy procedures pemaining to work
areas, sulely devices, sl sofe wirk pracieces are s

inecnded w0 b supplenced by ehis Code
80213 TLaz nor incerwded thar this Code P2 applied

retractively Liv such aspectds of eansbing instal oo, as
design, [abwication, msallalion, aod besring al che rime
of comsinoction. Further sl e ool snlended  thad  Lhis
Code b spplied retroserively wo esiblished opedating
pressures uf esisiing ancficllativng, eagegl gy ekl
for an Chuprer %,

88224 Provissons of whis Cusde shull he wpplicible
i operaling wid o imandenasnce proceduses ol eosbing
inclallanions. and when exising inscallanomes ure uprued

SOZ25 Qualificuthon of The Performing Inspec.
tlone.  Eibdividditls wie perfom oepecoons shbdl b
qualifisd by wreining andiar eapenenge o implemenl
the applicable requirercmts and recoowmendations  of
this Coede,

B PIFING SYSTEMS DEFINITIONS

M1 Gesrrad Terons

BRLIL ras o wsed o o Code, 15 any gas or
mitiuee o poses suilae Eor domeslic oF inclusinial
Fuzl ared lcansmitked o7 distributed Lo dbe user thruogh
A pipng spsean. The comosea typees ane nawaral gas.
manufaciured gas. and liquetsd petripleum gas <disib-
uled i o vapar, wish o withioon e admuxire of Bir,

BN clperatimg Lompady, dy used herem, B othe
idividwal, parnership, corpuration, puldle agency, o
cthver =nUly Uil aguerales Qe gas Dansmissson or disn-
bution facilities.

Fd

AiME B5LB-1%H Edition

MDA Mevare michio of way, we Used an s Ceade,
are nghts-nfaay ool Iocated oo foads, seeees, o high-
waws wied by e public, or on raileesd rights-of -way,

80304 Mandle! echoaretieenr, 85 wsed in tos Code.
i the paneon of the roue of a pipeline of main thal
lics within. muns i uw pensrally parillel Atirectisn 1,
and dews nol necssinly comse e ogheeol way o
risad, Strewl, baghway, of nwilrowd.

B0 NS Hor tapx are branch piping connecions made
1w operaling pipehne:, mane, or oher lacililiee while
lh:::.' are in {:pﬁnl:im The hrinch piping 1% cunrected
W Le= upesciing hne. and e uperatoe lne ia apped
whale b b= under pas pressue.

B0 G Yaul e an rnderpeound slanclure Lhal may
b entercd amd thal s clessgoesl Do Comlaen puphing
and pipdng componens fsuch as walves of pRestune
repulanors),

B0a.17 Tunn;'r.ﬂrr.-:lrﬁ.ﬂ-.ll A gy i mallezring, Lransirig-
sivel. W dosterbotow of gas by pipeline or the wiorape

of pas.

HEALY  Mipedioe iaoall pars ul ploeswal 1azehines
thsmgl which ges mwves am sransportation. iechudigp
pipe. willves, filtingy, Ranpe. (including  Bulg, awd
gankory, regulalees, pressure vessels. pulsotion dampen-
eri mlicl vidves, ael ¢er sppubeieeces  alfuclesd
[ Pipe, CANNPIessof WAitk, motering saliome, g lalor
whidian s, arul Fihncaed asieinblies. Insloded wielin dhis
defiouion are @ai wansmizssion and gatheripg  lines,
including appurterances, shat arg insiallcd ubflshore fur
mansporming gas fromn producuon facilities o onshore
localions and pas corape equipment of Lhe closed paps
Lype. wlisch i Tubicwsuied or Fongaed fronk pape o Fubire-
cuesd Trom pipe aned fiziings.

HOEZ Fping Systems

BOL2  Vrrasminvion oo 15 00 O MONE L Emcis
af pipeline, wspally imceconnechel (g fom oo pelwork,
which lrarequrts g (oo o paihesing syscecn, che suclet
af 4 gds processing plane, or o sberaps leld 1o o high-
ar Do prewiure distnlalion ayslom, 4 Lan ge-wiokwine
Cusiobier, of another slowape fisld

BIAYLY Trunsmivsgsn feedd 35 2 sepment of pipeline
netalled i Iransmission sysiemn Bedween sarsge felds,

RAIE Norape fefd os oo propraphic Feld con-
wining o well or grdp of pleronnecied walls that
are conepdered foe and dedscaned o subswrface siowape
of Iargi; qu.ﬂmirir:: n{ga:. frr Likgr renavery, Iransmi ssison
and sl s
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BOA2Z DNimiribulion Systetn

MIII  Lonw presvare disribarion geifemr 35w
wus dlistribution piping sysicm in which the gas presson:
im che muding g service Lines o sitotantially the some
o3 that defivercd wthe cosiomer's spphianess 1o swch
il E¥Slem. B osudvwr regubaler e me requercd e he
tnclewielib amreace [ines.

BI3212 Hipk prossare DtRbetas svolsr s
was clisinbuion pepitig sysuzm thal operoics al B pressune
higheo than (he slandard seevace pressures clelevered do
the: cuslomer. Lo such o syslem. o service regulaor 15
recquired on each service line o contml dhe pressone
deliverst by the ¢ystomer,

R3]} Cul mnr nr Aieribunionr s i A
segment ol prpeline 10 a disbibubion systérn pipe. -

stalled 1@ coneey pae o jndivideab secviee Yines or
QLS mIdns.

A3 O35 serwce fime 1w the piping insalled
berween o mn, pipsline. or oher soumee of supply
andd the mesr sl assenbly, (S parn S02.02000.8

BOMLY crerherimg syifefr i5 OnC oF Nore segmenis
of pipelire. gsually mEecconnecied o ferm o neseork.
that cransaacts s 1pem one oF mese poodwetion 2 likes
to dhe imbzr of u pas prowessing plapl TF oo pas
procesimy plant paiscs, she pas 14 uamsported by b
mus downsarzaim of (1 the poing of cusiody brensfer
o pat suituble for delery 13 & dednbulion sysiem,
o {11 the poast whers sccumulation end preparasion
o pas Irom separale geouraplic prealucticn fields in
reasomable pruzimily has been complewd.

BOLIM  Crachorceg Time i5 a seomicor of papeline
installed in & pahecing sysden.

324 (Gus rterage e s oa pipeline wed for
annveying g BerweRn @ conpesse sllinn and @ pas
well wsed for storing gas wnderground

SE2E Miscellaneoes Syslems

BRLIEL  fnsirnmens pipisg i ol piping, valves,
anit Al used 0 cOnRECE ACUAEIG L TN piping.
13 other insbwoents angd Apparasgs, of @ Mcasunng
syuipment

BOLISY  Conurod piping is all piping. ealves, and
[Wrings used o imeecamnce! ar, gas, or hyileolically
opedrabed control SpRiraiis of INSEMINCA  IkansaLeLers
anek redaieers,

BILIEY Jumple pimesz o oall mMping. valves, and

fituogs wsed 1o collegt camples of o deam. water,
wroal,

Bl 3t e Ap4

BOE254  Produc i fucilily v paping ar squipment
used in perducLion, SxErBClion. rocoveyy, ifting, bl j-
Catic. SCpBrasien, Irealing, 35sa010cd measurcinent, Al
ekl vompression. gas Gifl, gas inpecten. or foel pas
supply. The piping or equipment must be wsed in
cxlracting perrvkum liguids or nawral gas from b
ground erdd prepareny it Rur (Rnsperaton by pipelose.

BRISE  Cas proceswng pload 15 2 facilily used
for eatrecung oomme rsial prodocs Trom g,

#1143 Meéters, Reputators, and Pressuce Reliel
Stanlana

#3501 Meters

ROYI Cwsomer's mewr o a meln that me-
swres pas delivered to @ customer For consumpdion o
e cusicHme=rs premicse:.

BOY31X  Meler seroassembly iz the piping sid
Btunmgs insialked oo connevd e wiled side o the meer
b Llos aus serwice line ardl che caclel side of O 1neter
I3 the cuslomer™s fuel line.

803,32 Regulatirs

B3 32 Serice b pelodor 14 reggnlalor jn-stal led
On b ogda seevsce o2 W oconbeel bt pressure of the
gy deliversd o the customer.

#ILILZ Momitoring repulasior is A pressome negula.
L inslalled in seres with aweher pressore mzulalor
thal in an cnwrgeccy, sutomuelly aeswmes comcrol
al the: pressiere downstrcam of the wabon, 0 case that
Pressure #Xcepds o =l mas imim.

SQE 3Ly  Predsare repuelafing senfow consists of
ey fartenl bsGilledl Vor aulomatically sedocing and reygu-
Lating the pressure in he dewnstrgam pipeline or main
t which it is comnpcled  Inctsded arc poung and
autiliucy deviees such a2 walves, coned jnstnemenss,
vanbrol Lines, the enclosure. and ecotilatern equipment.

01324 Frewvere lminng figeon consisis of
ei|uipment ahar under abamamal condiljune will act w0
nxluce. s, e shutl SIT ohe supply of gus Aowing
Nl s¥slem o prevenl due gas pressury fram egcending
a mradetermined value While norawat pressore condijnang
pecvail, the peesiun: limiling sIann may exeross sone
degnee of comirol of the Aow o the gos ar may remain
in U wide upen positen Included in e stanon are
piping and adsibiary dewsees. sochoas vilves, control
insbiunent, <anied lines, (e onclesure, And ventilating
equipment. indldllcd o Hcurdance with dhe perinem
r&quil‘tmu nts ab thes Coxde

I
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$03 Y Fregsore Belied

RUAAA]  Pregopee relief saniond consisds of eyaip-
ment inscalled oo vent gas Fram o sypstem beinp, pridected
b prevent the gas pressued Taon coeecding a peedeter-
nuned linnc. et gas reay be vented anto the atnoophens
o inbg B lower pressurr eystem cipibbs ool osafely
ihsarhing the pad beng deschacged. Inclsded o the
slwlinn are paping and ausiliare deveees. such sy valves,
contnal insruments. coniesl lines. the engclsure, anil
ventilating squipmenl, nskulbed 0 wecetdanbce wilk e
pertinent segquintitients of this Code,

BAA Yalewes

Al Sop vefee is o valve inalbad for stopgang
e Muw od gas o 4 pipe.

B3 42  Nerice Gme vober 05 2 st walee readdy
operahle and accessible for the purpnse of shudling nff
the pas o the custeer'd fuel Bnc. The sop valve
should b lacebed in the sznice line shead of ahe
service regmlalar or abead ol the aneler, il a rapular
ikl prorided. The vales ds also kreown as a service
ling shaafi, & service ine cock, o @ meler sk

RAAY Cwrk vahew i oa swop valve wswllcd b low
grade im a serfioc line al or near sk propecey line.
uceegsibbe throh o curb bos or staedpipe, aod sperable
by a remoweble key or weench for shueing off 1he gas
supplj-' In 4 heilding. This walwve in wse bnown os 2
curkr shureff ar B curb cock.

B4 Chevd pgivy 32 1 valve designed w gemut
Auw in one chirecling and o glose automadically e
prevens fhow o the ceverse difocrion.

3035 (as Storape Egulpisenl

B0YS]l  Piow.twer felder is any pipe conluiner or
group of iMerconacoicd pape containers inzlallied al pne
bagition and used wnly dar sioring gas.

BRAEL  Rorde. as used inahis Code, @5 0 pac-ighd
struciure completely Talricated Tean upe swidh inbegnal
drawn, [erged, or spun end closwres and tesled in the
manulas:tnrer’s pl:-|r|I

BHAAT  Marde rpne loddes is iy badle or proup of
inbercimnmecied hamles insiallad in ke oo 2kl osed
waly (or sloning gos.

ASME BIL&-1%¥ Editlon

S PIPING SYSTEME COMPONENT
BEFINITIONR

Ebd_ | Ceneral
#d. L1 Plasde Terms

831111 Flamme {pen) is 2 makenal gial Somins
s an e nbial seediesd an oganic subsiance of high
ke whiralugh molecular waghts i safid in its Kinished
gane, and, al some stags o s mam [3:0e o e
wexsing., can hbe shaped by Aow, The owo genesal orpes
ol plastec refeired o this Code ore thermoplustic
&l chermasering.

B 112 Thermoptaste e a plestic thal iz capable
el being repearedly softened by inccease of tempeniane
amd hardemed by dzpompse ol eanperalore.

BMALY  Thermomernag plasne is plastic that is
cHpuihle ol Being vhanged o o sulstantally miusible
ur bolubde product when corcd umder applicaikon of
heat or chemical means

Bl 12 frucnde dred. somedimes callad mowluls o,
i@ v ferows aratecil oo owlich e Jree graphce
presiem is im @ sphemidal form, ralher dhim o dlaks o,
The desirabile pocpertaes of ductale won &re acheewed by
chemiary and a Ferricizing beal freadmend o the caslings.

HLL1Y The wngualified lemm cast e sahalt spply
W wray Canl oo, which wo@ casl fenous matenal
which a major part of che carbon Sunlenl oeors Ay
Free carkwon o Abe Forrn ol Bakes uicespe ised chiroughout
the melal.

Hid 14 Pn'lpn'w.-:l.'} frewls g ilmms mache anel rmar.
kst by @ companey havang he eaclusive o fesiceacd
right wo munefucdure and sclb shem.

SHLAF Fipe conniier iy a pas-Tight simciure aesem-
Med en oa slp o @ e beld o gupe and end
closurs,

804.2 Pipe
#H.21 Fipe and Mpinp Terms
WELZIL Pipe s o lubular pn1|,lm.'.| minde T sile

an o producirn mean. Uyhneders forcesd  feoot plae
dwring the fobricaisn of suxilisey equipment are mol
Pips i defined herin

80 210 Do papanded pipe 15 L2antless ar welded
pipe that & fovawd and chen cold expanded white in
Uz pipe milll su hisl ther gurpumlarence iy FIEI'ITI.HI'IErIl.'}'
increased by oar beast LhSUSE,
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P22 DHokerienn] Terms

BM2IL  Léngeh is a picce of pipe of the length
delivered from the mill. Hach picce is called o length,
regardlesd of its achual dimension. This 35 sometimes
ralied “pbL" td “lenph" s prefemred.

804222 Nominal wall thckmers, ¢ s the watl
thickeess compuied by ¢ wed in the design equasion
in para. B0 or AB2.221 in Chapier YL Undec
This Code, pipe may be ordered o thls sompuabed wall
thickness withour adding allowance o sompensate far
the widerhnkness tolerance pemyitted in Bpproved spec-
ifications.

BT NPL ftemingl pipe sepe) iz a diman-
Monless desighetor of pipe. I indwates a sterderd pape
uze when followed by whe appropriae number {z.2.,
NPS L, NES I1Z).

B LM [Hamterer i momingl cudiide diameier
3 the as-producsd nroas-mpecificd sutside dismerer of
the pipe, nod to be coofused with the dimensionlcss
MFS For axample, NP5 12 pipe has a specified oulile
deartier of 12750 in., NPS 3 has a specified outside
dismerst of §,62% in., and NP5 24 pipe has a specified
outside digmeeec f 24 KN i,

BH 13 Mrchanical Froperties

B4 213 Field strempih, eapressed in pownds pos
square inch. is the drength o whe:h o meicdal cebens
a specifted lincing permanent w2 of produces o specified
wial elimgation under boad. The specified liritng sel
or clemgaunn 5 wiuslly supressed it a2 pementape of
gage lenglh Its vales Be= specified in U varjous
matersal apecifications accepeabls wnder thic Code.

#4232 Tennle rirenyeh, enprested in prwmsds
per swans dnch. s de highest unil w@nsile simss (refemed
(o te onginal crass secton) w omalcnal can sostain
belore Gailure.

B2 Fpecrfied mrinimuem vield siremgth (XMYE,
expressed in pounds per squane e, 1% the mioimum
yicld swengih preserbed by he spevifcarion wnier
which pipe 15 puhased from e manoFactoner.

BM2M  Sowcifiee minimum feasile sirength, ea-
pressed in poundy per square mch. s the minimiwm
sl Arengh prescribed by he specificancn wnder
which ppe 5 purchased from the mannfachurer

81V Specified minimum slvngaion is the anin-
mum elongation [expressed G pemcent of the gage
lengthy in the tensibe scst speamen, presoribed by the

A2 -8 1A

specificutions wnder which the miaterial is purchased
from the manufseturer.

K74 Sicel Pipe

8241 Cerboa Seel,” Ry comman cugicm, sl
s considered Wy be carbon <esl when no BT
contenl iz specified or requined for aluminam, bewon,
chacwnium, cobaly, swdybdenum, nickal, niohium, tica-
nium, lungsien, vanazdiem. wirconium, o My oher
elemanl added o whtain 8 desined alboying effect; when
the pecified mHoimum for copper does not excecd
0.40%; nr when the maximom comenr specified for
uny of she fallowing chemens does mod excesd ihe
fullowing percenuage:

diymer 0 HER
LLLTE] o1 (.41
wilimm 0.k

In all carbon stecls, sl | guancities of cenain resdual
ehemems unavaidably redained (rom mw meenals ae
senmetimess Tound Bt are nod specified i neguired, such
At coppEr. nickel. mofybdeowm, chromium, coe. Thegs
chemencs are congsulered us incidonal and are nat o
mally determined of sporded.

B0d.241 AHoy Sieel? By comnen cusiom, smel
is considered to be alloy stee| when te neximum of
e m@nge given For the contom of slloving elemenes
cxoocds one or mone of de Gdlowing Himils:

Copper {180
ITHERG B 5 1 $55E
LI LIE, ]

o in which B definiw range or a gefibng minimum
quimtivy of any uf dhe Following elements is spocafied
& requared widhin e imic. of the recognizad field of
constricticnnal alkay sieels:

fay aluminpm

16y bamon

[ry chramiun Cup o 3.5F%)

ra; cabul

ey codmnhiwm

Cfp rme]y b o

rer nickel

[h; Cilwniem

ry fungstem

! From Swerd Progducs Mades). Sactinn £, &rrea Jom apl Susel
Insnone, Augser 195F. pp 5 and

! Foue Bter! Producs Motus!, Se:lion b, e s and Sieel
Inaniue, Jumiary 1951 ppo b oand 7
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k] Fulcorinn

of any other ollavine cloment #kled o obdwin @
decired albeving el

Small quamtites sf cerlan elerent are unavaulably
el an alloey sleels. [ many applications, these are
nar consideos] Ao be imporand aod one o s pecilied
ar requirsd. When noc specilisd proegymivsl, ey shihd
nat exceed the Folluwing Arisunici:

clrimmium 020
L n [INKLE
malybdenum s
njrhsl s

BLLZ4Y PMipe Manufasciutihg Peocesses, Twpes
and names ol welded point are wsed herein pocording
e chair commmemn wsage as delimest in ANSEAWS A3,
ue as specifically deoned oz Tolhows:

fud Electmc-rdsimramee- welbed poxe i pipe produced
in indieviduul |¢ngth=. ar i cenfinnuns IEllg[Il.-; Inick
caribed help amd s subeoquentl) cuc inee individual
Iengths. The resuling lenpehs have g0 opgpoitehnal bt
_iu:uinl whepsin poalescence 1% poodmced by B Istal

it Dnany eesistaiee of Lthe pipes oo the flow ol

eleclric cwmen! i a vircmk al which Les s Ind KL,
xndl by Uhe appilocation of pressuec, Tepacdl spocitic arigins
arc AT A 55 ASTM A |55 pnd APT 51
rBl Fabrence Saer-Weldedd Prwe

(1 Hell-welded 15 Comace-welded pipe produged
in individunl lengehe from cul-length skelp The pape™s
famgitadingd o joanl foege welded by she mechanical
peessure =5 developed sn drawing b Fumace . healend
.-il;l,'.lp |l1n;|ut:h a oime '\JIILIIE('I. e Jenornmonly kirn as
a "“welding bell™h, whoch serves 3. o combined foming
and welding die. Typail specilacalziong doe A5TM A
53 amd AI'l AL

(21 Contpnapues wrlded ix Tunrice - weer lded pipu pra-
duced ke comtinuous lengihs Eoam caaled skelp and s
subtaguenly cun ina indiwidual lenglly e paphets
[onginadinal L prant as furge swielded by the mechanical
pessure dewcloped in odlling whe  hed-feeomped  skelp
throwgh o sel o rownd paws weldmg rolls, Typical
operc fecaamons ore ASTEM A 53 and AP] 5L

i) Efeetree-ferior-welded mpe o5 pipe hovinpe a don-

gitd imad buik joina whercin oealescemoe is procluged
the: praformend tibe by fanwal or Juvomaiss slecric-
ace wldawg. The weld may be singde or dcabl: and
may b made with or withya e wse ol filler owtal,
Tymcal spcafiauoms ae ASTM A 154 and ASTH A
[ 3%, which permil singls o donhly wld wih of wichaur
the wx= & diller oe=tal  Addincoal rpreal specitcngions

M 0759670 OBL7OLT 539 M

ASMF. BN X- | Y Fdabn

e AN A 6T aml ASTM A& 672, which require
buali imsikr el owibde welds and the wie of filler
ciezLal,

Srari-welded pige i also made by the elecine
fusion-welded process with enher @ bun joim. & bap
poing, o @ bisck searn joom. Tepieal speciAcations ore
ASTM A 134, ASTM A L3% (bull jointy, &P 50, il
ASTM A 20E (burt joine. Jup jeinl. oe Towks=arn joind].

(b Fheceric ek weleled upe we pipe havine a longi-
wdinal bum joanc wheeein coalbescenes o pnaloced
si mulianegnsly wver the enline ares of abwirling SWraces
by Clee heal obtaoeed Eean resislance oo ke flow o
elecric coroem Beuweesn the v sdaee s, ancd by due
applicalion of pressore e heating s Sobatantidlly
vornpledeel Flodong snd oppeming are secunspanicd by
capalioon of meral from me niae, & ovpical spesiferatnn
it APl 5L.

te] Lhockle cefmergef-tre-veslded pime i< pipe b
ing A lngilcliml bucln juin produced by ar bedst owi
passcsh, e ol which is on the inside of the pips
Coalescence is produced by hefing withe an elecioe
urc ar arcs belween the haos owelal clecirode or electrsles
and the wetrk. The wekding is shieldeed by o hlanbe
of granudar, [usihle nuatenal on he wink, Pressore s
i unid. aed fller metal for the inside ardd subside
wrelde js nkoined froam the slecinl: o electroades.
Typical speciheansns are A3Thd A 381 und APL 5L,

[ emeleyy @ipe is oowroughe lubalar product made
withinml o welded #eam. v is manolactured by heod-
working slesl and. il pecessacy., by sulnegquently cold-
fioidimag B hed-wonked whbolsr prodocl b prodiece
the Gesired shape, dimensions, anck propedies Tyacal
spesilivadmns g ARTY A& 33, AN A L0 and
AL &L

04,25 Fowr platre pipe, w2 para 85 F3

BOS DESIGN, FABRLUCATION. GIERATION,
AN TESTING TERMS

B05.1 (remerai
4511 Arew

KIS 111 taretior class is 3 geooraphic area obonp
the pepelowe classificd according e chee mnosker and
prm;irnit:,' of huildi:ngs inlended Tiar o LRI U pAsIL
und clleer charecleninlics hat are odosidersd winen pre-
ecribing desipn Tecmers for cinstneglinm, e raling pres.
sy, wnd netbels af wEsmee pipcloes and maing
localed in the arca aml applving forain nperiting wnd
MmainlEnance redquin=ments.
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512 For definiliens of feakege smvdstipation
terms, wee Appendiz B

#5103 Plastlc Terms

F5.1M Faslic Jiint Nomesclalure

ra) Seduead cemedd Joind 15 @ jonl made in themoo-
Mastic mpung by the uoe of 3 solwenl o7 wWelvanl cement
thot Forns & ventmunge bond  beiwesn the  mating
srfaces.

rhy Heal feeriom fofts i 8 Joine made o thermaplaste
Mping by heamme e party solcienlly w peosin Tusion
A the materighs whew the s s pressed mogether.

() Adhesive joint s g joim made in pasiic piping
by the use of wn mdhesive subsiunce thay forns a
conlinuous bond belwezn e fsling sofocss withom
dacsallving mither wne of them.

BiF5 1A Seandand dimensior radia is the mie of
auside pipe dismgter i wall dthickness of termoplastic
ppe. [tis caleolaed by dividing the specificd nocsude
dianetar o the pipe by Ihe specifizd wall dhickness
in inches.

BN Lomgtern Nvdroifane sirergth ne 1he
esimyiyd hoop aress 0 poukdy perosquare inch i e
plastic pipe wall that will cause failuee of the pipe al
an average oF 100,000 hr when subjzeied 10 & conzoant
hydroswane pressuee. (See Appendia D2

35 14 Fabricatlsn

BI04 Ol springiag, whene wsed in the ©ode,
iz 1he Fabrication 37 piping w Bm actual langh chaner
than ili maminal lewgth and forcing it ino pasiuim
w0 Chal it is woeessed inoche erecied cooditien, thus
rormpensating parwally oo the effece produced by he
capamuion dpe In an Ikrcast m Eopemiore Cald-
spring Macioe 15 e cabn oF the amound of cobd sprosg
provided to the baal compueed emprature ¢pinzion.

WS A5 [lprating is she qualifying of an exizing
pipeline o mwn for 2 higher maximum allowablc
perling [T

2 Design
RS2 Precsurr Terms

BOEZEL  Pressnre, unless olheowise oaied. ic ex-
[reswsloin pannds per sopars iveh aterve aimospheric
pressune (i.c., gage pwessuce) and js abboevisied as palg

BIS.212 fhesign pregsuce is she masimom preysure
permitied by ohis Code, as determined by e design
proceduies applicah’ie 1 the marerials and  bocaljons
imvn|ved,

. AP ILEEL

5.3 Macmam apergung pressare (AP,
somehimes referred 1o as magimum aciual operating
retsre, s (he highest pressume st which 2 piping
SYEM is nperded during a nonnal apersling cycle.

BISTI& Mapmam offowable opeeding pressurs
(&S ACHEE i5 the muzimum pressure al which a gos syswem
mily be operaced i acoardince wilh (he provisions of
thiz Ol

BUEXS Magimurr alfewable texl pressure 5 the
ML mn innceal flusd pressore pemsed by e Code

fiw 3 pressire iost baced wpon the malerial and location
iRyl

BOS 218 Shoidurd servicr pressurs, sumelimes
called e nontal wnlifelinn pressier. is die gas patssure
a wility underakes o tRintain ot ols Jomeclic Swsaam-
Brs' Bieklers,

BOSIIT  Cwerpressure prodeckion is foovided hy
s device or eguipment sslalled for prevendang  the
Pressure in @ prmson: vestel. a pipehing. of & desiffulinn
sysem from eucesding 3 ned=iermiped value  This
o may ke obtained by dnsulling a8 prewaoue
relie] slalion ar a predswee limiing station,

BUSTE Simidup pressoee eesr demingindes that
A pipE OF Piping system does pog leak, Bs evidenced
Py ke Lk of 3 drop in peessure dwer o specified
pericd of vine afusr the source af pressure has bedn
isnlaned.

80521 Tenperalure Tems

BOS2El  Tempdratare i exprosasd in degress
Fahrenheil {"F) unbess glthemwise saaaed.

BOS2IY  Ambiznl femperature i M bemperalce
of the surmoundipg medivm. useally wsed woneler g
ihe wemperucwe ol the aic in whikch o sonecoure s
sibuared o a devics oprrales.

BO5 X3 Ciround lemperginde s Lhe cermpessturs
o the rarth st pipe depth.

RiS_2} S4ress Terms

BOS 231 Srress, enpressed in pounds per scpuiers
inch, is gher recultand inrenal furce thal resiscs chunge
i the muke or shiye of o body acied an by excamad
Torces. I this Code, “atress” a5 nfan used synanymously
wille unil skress, which iz the sresz pey onil sea

BO5 23X}  clperaling sieprs ik dhe SARCEs o @ mpe
wr sliclural member wnder mormil vperating £nnpditions.

RS 211 flosg sieeas, S w5 Lhe SICesa un & pape
¢l walt shickacss. «. seting corcumlerentially jno 3 plare
perpemiliculur b the Inngicudhnal awis of the pipe,



LAY 115

prsdured [vy the pressure, Fooof the Miid i pape of
diameler, £ wed is delermined by Barlow™s fomaula:

_ M

BT

5,23 Marimuwem adicabds }nmp sreres s he
masimem haop sireas permibed by this Code foc the
desapn of @ pipiog syseem. W depends un U maeriel
used. e [acation of |he pipe, the operaeng conditions.
and other iemiLations wposed by che desigrer in oot
marce wilh s Code

805,235 Secondars shresr 15 S0css crceked in the
pipe will by Ioads sher chan intermad Awid pressore,
such a8 hacktill boads. raffic loads, Touds caused by
naural havards (wez pira, $41.13), beam dotion in a
span. boads il supmets, aod & connections o the pipe.

$TD.ASHE H3L-A-ENGL 1999 W 0759670 OL17069 301 W
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CHAPTER I
MATERIALS AND EQUIPMENT

10 MATERIALS AND ECM/IPMENT

Biba

Il is inwended shay all maierials and equipanent thal
will become 3 parmantnd part of any piping system
construde] wnder this Code shall be suigble and salc
for the condibom wnler which they are wsed. All such
maleriaks and squipment shal be qualified For the
condivems of shear wse by compliancs wilh czrain
specifications, zmards, and special requircestnis <o
thas Coule, o otherwise as prowided hetein.

£11 QUALIFICATION OF MATERIALS AND
EQUIMPNMENT

H11.1

Mawrials and equipment (a1l aig dfe Following six
cabepovies pedsining 10 methods of quahfication for
use wnder this Code:

faj items tan conform W slandands or specficatlogs
eeferenced in dhis Code

by items Uit are snportant From & safety acendponl,
of & wpe for which sandaeds or specificwions ane
teferenced in this Code b specifically do no confoms
ta a referenced samderd. g pipe nanulaciune] ooy
specificarion med eefer=nced in the Code

o) atnw af & type for which sandasds o speifica-
s are referenced in (his Code. baw cher do new
coafewmm tn the sandards and are slaovely unimgonen:
from a safiny sadpoint becaoss of wheir zmall sice
or becguse of twe condilions umbsr which they are w
be waed

rdy items of & Lype for whech no standard o specifi-
cation |5 refemenced in whis Code, .z, gas compeessor

f£y proprictary inears (se= delinicion. para. B4, 14

O wsedenialie] ar used pipe

g11.2

Prescribed proceduces Fov yualifvipg eoch of these
Sid caltpories are guven i dhe following pmragraphs,

S1L21 Tiems thin conform te senderds ar specitica-
ians referenced in this Code Jpara. BLILLaY) may e
wied for appropriece applicasons, a5 presenibed Bed
lirmiced by thiy Code withou! further qualificalion. (See
pare. 514.)

S11.22 Iepactnt jlems of 8 type For which standards
i specificalions are: mzferenced in this Code, sach Bs
pipe. valves, sl Ranges, bul thel do vt conform 1o
sundnrds of specificauons referenced inothis Code [pare
B0k shall be quelified as described in pura. 811221
o L1222

Bl A maierial conlomming o a wrillen speci-
fcaion that does et vary sobsiantially from a refer-
enced Atadderd or specificanon aod that meets the
minimem requircticats of this Code with respect w
quality of malerials aml worknianslbip moy be used.
This paragraph shall nct he constreed 10 permin deyia
tions that wiould bend 10 affecs weldshiboy or ducliliy
Adversely. [ the dewiabnns tend o reduce stremglh,
full alluwanye for the reduction: shall ke provided for
in the design.

SI11.221 When pesitioning the Section Comenitles
ot aggeaval, the following requirssens shall be met.
N pussible, the bwwrial shall be idemificd with a
camuprarable matensl, and in sheuld by staed thos e
material will eoibply with cher specificanon, ercapl as
roked. Complete infomiasion 55 1 chemical compoziien
and physical progemtivs shall b2 supplecd 1 e Seclion

Counmities, andd cheir approval shall be obteined befare
thiz maserial i wsed.

Bti2}  Relaweely animportant inens whar abe mo
wiofonme o & sandard or specshealion [pera. S11.0cH
eney be wied, previled that

fup they are L=ded or invesligaced and lund sojtable
{or the proposed service

(e abey are uscd &1 unil SErEsses mol gecattr than
0% of those allowed by this Cisle for comparable
murenials

() aheir uae is nac speefical ly prohitibed by e Code

15281
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SI1.24 feews of & wpe for which oo aodands oc
specincations ane referenced in this Cofe [pard.
S10.0M)] and peopoieswry ileme para. S0 e may
be qualificd by the user moeided

[y the veer cunducts insesligwlion and teses of
neededy it densaairare Lhat the ibem 4ol natenal o
puEPENL 15 sbivable and sre o the ageeed sorrice

{hes the manufaciorer ilhons e safety of b icm
recormmended for B service 0 R, BA5S COMPressn
and prossire welef dowwest

L5 Unidentilied ur wsed pipe [para. #10100]
muy he wsecl excep (or subse applivatinm i is subce
o e reuuccecnls of poa BT

BIZ MATERIALS FiiR USE [N COLD
CLIMATES

Some af 1he matecials conforming b specilicalons
relarenced for wse under thic (ude may noo have
propermies seitahle fr e lever porwon of the dempera
bwre hanid cowced By this Code Engineees are CamLi
o give aUEOtion i the bl TEMPErUre (Omicl s -
ties of the madenals used for Gacilities 10 by exposed o
urnesnally luw ground cemperitures o lew atmospheric
CC MR raTuncs

E1} MARKINL

BiMi

All valves. riwings. Aonges, helting. pipe, and whing
shall be marked in wconrdamcee with the marking sechon:
ol he standards and spesifcatune tu which e iems
were munufaciured o o scoordance wilh i reaqnne-
megrs. nf M5 5025

#1322

Do samping. §F wssl shadl be done with dees
having Punl ur ounded edges o mincmee HCSS
PR L T E

14 MATLERIAL SPECIFICATIONS

Foc u liswng ol /ll relzrenced wmalctial specifications,
ser Appendis A For a liing of sundards for oiher
veanoeenly Used matoriabs Ot ane nol refermneed, see
Appendix

13

AHME BYLE L Faulitipn

Al4.1 iirmerad Kequiremdnis
Pape Ul i gualilicd under paca. SL1Lal may be

used.

Elall Stesd Fipw
Crd Steel pryse rvamgCacoared i acoordaecs wab ihe
fallvwing seaadinds may be used.

APl 2. Line Bips

ALTH A 53 Welded anel Seanless Pipe

ASTH A 100G Sesmlcas Pipe

ASTM A 13d Electriv-Fusion (Arch Welded Fipr

AT A 115 Elevtpg-Restaece-Welded Pape

ASTH A 13 Elsctrec-Fuami (Anc-Weled Pipe

ASTM A& 313 Searwdess aed Welded Pige Lor
Lovw-Temperugury Se e

ASTHM A 381 Betal-Are Weldod Pipe

ASTM A& A71 Bleciric-Fusion-We kel Pripe

ASTM A 671 Bleciric- Fusion-Welibad Fips

i Cold expancde:l gre shall gt the ranannry
mqu.in-.r:u:nl.‘\. H APl 5L

1402 Ductike Iroq Fipe. Bocule oon pi pe mann -
wired in acoordlanse wath ARET A 2052, Litked Duoclibe-
frun Pipe, Ceotrifupally Cast, on betad Molds or Sl
Lined Molds for s, mat beoused

#1417 Prasuc PMlpe and Cimpenenls
fa) Plastic pipe and components manpalictorsd o
pccordane with the fellawing sumionds oy b ueed:

ASTS 1} 2%1% Thermnoplistiv i Fresawre Pipe.
Tubang, and Fiunos
Reinforced Epoxy Besor Gan
Przware Fipe aml Fillings

rky Lhenooplastic pipe. tomng, dmugs. and cenenc,
conforming 1o ASTM D 2303 chall be prshuced o
sccurdimes with the in-plan; yuahity canool program
wearnmendsd in Appendus At af Lhat spesitieatum

ASTY 1T 2%17

S14.14 Qualificaies of Plastic "iplog Macerlaks

fa) [ odditiom (o cumgleing with the provisions 12l
pard. §14 13, the oser snall thomoughly inwesigan: the
specifie plasiv pipe, hing, or Wooeg me b sl and
shall dewermine malenal serviceahility For he condicions
pnlicipded The seleencd manerial shall = sdequanely
reanslans 10 ahe liquids and chemwdd amosphens that
may be argimanicned.

th} Wheo plastic pipe. tubng, ur Brengs ai difernl
meteriel Fpecifivaling pre gared, @ thorcagh mvestiga-
gign shall be made W dedeanine had the narsrials ane
comnpatible with each niher. See para, #3239 for jeonng
fequiremenLsy
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B14.2 Sicel, Cast Trom, and Ductile Iton Piping
Companenis

Specific Tequiremoncs fnr these paping Components
1hed qualify wnder pare SL1.[adam found in Chagoer 111

HIS EQUIEMENT SPECIFICATIONS

Fxoepl for e piping component and st lucal
matcrials isled 0 Aggwendioes A and C 0 ows peod
imended e imchube in his Code complate cpenificanmns
fur equapment. Cartain delails of design and (abrication,
however. nevessarily refer i equipment, such as pipe
hingers, vabration dimpeners, cheoincal faciliciss, en-
glnew, compeessars, ew. Pamel specification: For sich
SQUIpICAL sems A piven hersin, ponicalardy o they
attece the safeiy of the piping system in which they
arc Lo be instaled In acher cases whene ihe Code pives
e speCificalions for the panicular sywipmen iem, the
uent js thal the safely peavisions of e Col= shall
Eovem, insolac ax they are appluable. Tn ony case, O
safety of equipment inskabled in a pipaig sysiem shalf
e cquivaleat 1o that of ol purts of the same svsiem

$la TRANSPORTATION OF LINE PIFFE

Any pipe hiesg an owber-di amerer-to-wall hicknes:
rasic of T o | oor omore, that s be be used noa
pipelineg mn a hoop stress of 20% ur more of the
spovi feed ininimam viel strength that has becn o wall
b trimsponed by milroad, inlerd waterway, or by
maring ranspadifen. minst Meve besn or shall be
lerarled i nooordance with AP RPSLI or AI7 RI'SEW,
respectively. Whers il is not possibe 10 escablish ohaw
mpe & a3 transponed in agoerdance with die approprime
recormiended praclice. the pipe st be hydrescatical ly
Iestedd for an beadt X hr bo Al least 125 tmes ihe
mavnbum Alkowatle opetatang pressare if instelbed 0
wClass | bocorion. or In at least 1.5 nes e maajmum
dlbowable vperuine pressues af installed inoa Class T,
ioor 4 leesuon,

E17T CONDITIONS FOR THE REUSE OF PIEE

K171 Reuse of Sieel Fipe

#IT11 Renwrval of o porion of an exsting sheel
e ancl repce of the pige m the samie Line o oo
linz Qperering At the sime ar [oer gressure is permitled,
€xeepl for subsea applicavion, and js swhjecy only w
the, rescricricns o par. BIT, I NEL (1), anmd 1.

Al 1-A1T.13

SIT.01  Used steel pipe and unidentitied new swes|
pips may be wied for low-omess (Boop stess less tha
G000 piy level szrvice where no close aling or clase
bending is 4o be done, penvsled that

ra carefol wiswal examination smeclicates thar il is in
gxl ondivon amd free from split w=ams ar aiher
dofeels thid would cause b=pkige

(&1 i1 tles pipe is b be welded and is of waknciwn
specificauni, il shall wigisfaeeorily pass weldobilicy 125
prescribed in para. £17. 130

BLT.03  U'sed sicel pipe and ynidemificd now si=sl
pipr mBey be qualified] For wse ar Sines bewels above
BLNEY psi or for servace involving close coiltng or ¢lose
bendisng by the procegures and within the limits el s
in (he table bebew.

Fpw or Lsed
Pijwr, Laed P,
Elnkagwn Krcwn

i . Zpccohominn
Inspacera [F1] (1
Rending pmpenies ik .
Thiciitsa ich 1c1
Tamgiisheal ot facur ) 1l
'fl':ldd'rilll:r (3] c..
Sariyce geferis in in
Yl simngth [Ty}
a valus |ae B41 11D shl .
Hydennlal & rasi ti1 (il

CIEMERAL MOTE The ldkan in the 1ahke CovTapriatat fin Lhe [iHHCwing
iUbparapriqle, caomm whare Aded all=raer,

ful ferpectioe. ALl pape shall be cleamsd inswede aod
ouviide, il necesary, (0 peemil goead anspeclion. Al
pipe shidf be visnally mepeciad 1o dztermine war i
reasonably nound and siraight and we discover ooy
defects thal mighe svpraar it strengih or tghomess.

(&) Hending Prapernes. For pipe NPS 2 ond smaller.
a sullicienl length of pape shall be bent cold dhmugh
90 dey ammnd a cylindncal inandrel, the diamewer of
which is 12 umes the nomingl dizmeree ol the pape.
without developing crecks at any porion end witiul
opening e weld.

Fow nipe larper hen BNPE 2, Micening e s pre.
soribed In Appendic H shall ke made. The pipe shall
mes| e Equinements o thes les_ exoepd that the aumber
of [esls nayuined 10 decermine Baeening propertics shall
be che soime as cequimed in o subpara. (g) hbelnw o
delzinmne vkl sirenpeah.

7] Cwrermmirenion of Wall Theekaess. Unless he
naninad wall thickngss is knuwn with czriinty, is shell

o]
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be delermined by mcasurng the shickness ob gusrer
poinis nnoone =nd of cach picce of pipe. [F the 1o uf
pupe s kit bo be of ypiform grade, sice. and noinadd
thickness, measurement slull ke made oo opes less 1han
10% af he imdivadual lengihs, bue oo kess than [0
TengLhs, ihkckiess of the eher knghs may be seraficd
by applying & grgs sl O pumimwm chickness,
Fnllu:uu.'ing sich measurenesdr, the nomamal wall thek-
nesy shall laz aken a5 the neso coammercial wall dhee kil 255
helow che averaps of all the swdiurcaines iaken. b
in no cases prslec Gan 114 omes the leaca messunel
thicknes: for all pipe smaller thun NES 21, wied oo
goeater than bID times the least medsuesd shickness
for oll pipe NP5 20k and Larger.

) Lonpitacfieal Jeent Faciore. |F Lhe type of longitu-
dubal PHAC Tun be devermines] will: centainly, Ui conei-
pooding lengiludinal oinl factor. E (Tabkle 4] |54
in (apder 1Y3, oiay be gsed Oaherwose, & shall be
whken as 0640 For pipe M5 4 and sinalber. ar 0,80 Far
pipe lrger thao MPS 4,

) Weldabitiry  Weldshiline shall be densrmuneed as
foliows A qualitics] welde shall makz a prth weld
in the pipe. The wield shull then be tested i iwcrrdaee
with reguiremencs of AP 1104, The qualifying weld
shall be miaelt woder the most severe cnncatioms undce
veanch wslding will b= pennzued the field and wing
dhe saime noocdure a5 10 e owepd inoibe leld. The
T <hull b considoreed weldalele 1l che m:[uir-.'mnls
sel Torth o APL L3S ars mesl. Ao Beasl o suwclh best
weld shall be mgle Jur ewecl 108 lengchs of pipe w0
swee Jargen than BPS 40 Oa giges MPS 4 aml ansaller,
ane st will b recquired fin aach HR) keaglhs e pips
I wn wexting the weld the mouinmends of AR 114
cEnriot b= mel. the weldalsiliy may e cslablishesd by
maukang cherucal wss for koo and mang and i (Lo
para. 523,23, and priweediog in xcardunce: with The
provisuand of the ASME Boiler and Pressore esse]
Code. Secliop [X. Thw omuber of cheaacal wesls shall
he the sante as [eguired For cireoemlerential well tent
siaped  ubowve,

(1 Suttirce Defecar ANl pape shall be cwamined Far
gouges. wroorves, and dents and shall be gualileced in
acorydance with Che proviiaon. of pafa. Aal.24,

) Perernticeninn of Yield Nrengih. YWhon e rman-
faciwret's specificd runimum yizld strength. ensle
suength. or elonpation for the pipe & dnkmown. and
ne physicul tesls are made. the menimom yield strengih
fur design shall B 1aken 35 md mare than 23000 po,
Abtematively, Me tensike propertics may be slabhuaed
we FialJoows.,

£1) Poefoam all Amnsile w@sn peesconbed by AF1 5L
regapl thal the nwiaber of such cests shill be as fulluws,

ER D7/59L70 ObLLVOVYE 230 EN
ASME B3LE (0% Fii b
Lot Munker al Tendke Teus, sl Sizgs

il

1 owd 0l kst hmm oeach Iemgth

. &L ol lex P ocudh 5 kg, bl
i ks than LI
o0 tealy B cdeh [0 [emgihg, bl
il b=z Ahan P

U lengrte or leee
11 e [7E0 leapre

(Reiee chan K
kngihs

F21 Al sl specimens shall be oleciek ol anduon
I31 1 the yield-tensite raio excopds D45, die pape
shall not be used. excopl 2. prowvilsd i para. S1T12.
tht § Velue For pipe of unknusn specification. the
vicld serength. b be wsed a5 N ol the formuls of para
311, in len of the spearfied niimimum wzk sirengtls,
shall be 20000 gen, o decermined as Tulloas,
Corermine L awerige raluc of all ywhd steenpib
rmsls e @ winfornd lol The sl of % oshall ihice 15
Laken @t che Tesser ol dbe Dollinsing.
A1 BO% of the average walue of dhe yivld
siremplh ey
21 e mvinoauem walue of any yicld Arengik s,
prowided. swewer i oL ks cass shall & be Giken
wi preatce Chan 51000 pei
r&¢ Fyvdeosfane Tesr, Mew nr used pipe of unkpown
sperificatiun and all used pope, the wrength of whch
i ownpaied by comosion or wher cdelerioramon, shall
by retecqed Hwlrnas ialecilby =il Icnth h:,- ength 10 oa
il -Uvpe 1251 aF in che eld aller oslallawen before
hospg placoul in servece The wsr peessure wsed shall
esfablisly abe maxirum allosable uperatoeg pressdce,
subjegl We limilalimks descrited in pars 541011

SIT.2 Rewse of Duectile bron Ppe

KLIT.20 The mmoval nb & porion o an existing
One of unkeown saecificuions angd e reose of e
pipe in che snme b o inoa e upcrasing gl the
sarnd ar [cwer pressuee s penmied, pesveked Carcir
inspeclion indicates that e pipe 5 Sownd. pormils the
ke ol Cght juanls. and b o oacioal e wall
thickmess egqual 40 or escesding e pegsirmmends o
pure. B33 214, The pipe shall be lek-leded o aceord:
ance wath parn, #4154 ar R41. 35

817,22 LUsed gupe of kruekn Specificalion. miy D
reused o scovedancy wiln the provisione el wpsecafica-
Liwne of purd, B33 2 provided a carclul inzpection indi-
vales the pipe 5 sound and permds the mahkeup of
Oghr goings.,

2173 Reuse of Flastic Plpiny

lsed plotic pipe and whing of known specilicalions
and dumensions char Rits Besn wiel o ndulal g5 =ervice
only may ke mewsed, poosided thint
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AW B3] A 1990 Bdlen

fad il mests the requirements of ASTM I 2513 for
new thermegplastic pipt o tubing, or ASTM [ 2917
for new thermuos=uing pipe

tir} & eanful inspection indichies that it is Eree of
visibke deferis

(ep o is nralled ard teswed o scoordance with he
requirements oF this Cods for new pepe

1}

T
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CHAFTER Il
WELDING

BH WELDAMNL;

i1 GENERAL

8211 Soope

This Chaplor addmesses the welding of pipe joints
in bioth wrowght and cest seel macerials and coevers
butl and filker walded joinis in pape, valves. Aengcs,
and liings and filler weld jprints in pipe branches, slip-
on Hanged, socket weld finings, =ic. as applied in
farelngs ond comncouons o ApparEns of equipmet,
When wvalvis or equipment ae fumished with welding
ends suilable for welding dimectly sy 2 pipeling, she
design, compesition, wetding, amil stress relief pritacs
dures musi be sech thal oo significan domage will
result from the welding or simws melieving opecaion.
This Chapeer dos e apply 1o the welding of the
SCAmM in The manafoowce of ppe

211

The welding may be done by any process o comibing-
non of processes ahat produce welds (hal mesl the
peckedure qualificadon roquiremenls of thes Cods. The
welds oy be produced by paditon welding or roli
welding. or 8 combinatien of prsition and el welding.

#23

Prior o webding of any pape, pipng componsms, o
felyed wuipment coversd by this Code, & welling
proveduie shall be established and gualified. Each wekter
or wekling opera shall be qualified for the astoblished
procedure befors perltemiing any welding on suy pipe,
piping componens, of related equipment installed s
aoopriance with thls Crale

KIL4

The swofands of scceprabulity Do welds of Mpng
Hpsbems U0 cperme ab A% ormore of specalies) mikim m
wield strecgih as esdablished s AP |10 shall 22 used,

#I1.5

All welding done wisder this Code shell be perfunmed
under i slancard reforenced nopara #2311 or B23.11,
whichever I35 applacable.

1.6

Fror ao welding an gr amemd 2 structees or ares
O g g Facilivies, 2 thonowgh check shall be made
to determing the wmsible presence of a combdible gas
niislume, Welding shall begin mnly when cafe condiions
ae irdicaved.

521.T Walding Tems

Defininons portaining i webding 85 used in this
Code confona to the slandard definitsans =xdablished

by the American Welding Society and comtamed in
AMSAWE A30

83 PREFARATION FOR WEILDING

5221 Bult YWelds

{al Some acveplable =md preperanions are shiown in
Appendix 1, Fig 4.

{t] Appendix |, Fag. [5 shows acccpreble end prepars-
tians foc Bulwelding of pieces having, <ither unequsl
thicknese or dnequal yield serength, oo [aah.

§ZL2 Fillet Welds

Mimmum dimensions for hlled webfs msed in tbe
Attachmient of shipen fangea sind for sockes welded
panis e shown in Appendic L Fig. §6. Sarmilar mini-
miuri duaicuznons Tor Rlker webds wae=l in branch oomses
lions are shown in Appendin T, Figs. 11 and 12

BX13 Seal Weld:

Sewl wehbling shall be done by gualificd welders.
Gcal weldwg of theraded joincs is permitted, bur e

gl welds chall nod b= concidersd a5 contributing b
the stcrgih <l nings,

Frevionns page o blank
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813 QUALIFICALLON {F FROCEDURES ANID
WELDERS

Z2%1 Requiremenis for Piping Sysiemns Operaling
at Lloop Sireses of Less Then 20% of the
Spectiied Minlmem Vicld Sinmth

BIVAL  Welders whose wowrk is Limived dn piping
operading @ hwsyr seess lewels of bess than 20% uf e
specilied winimem  yiekl simnpth shall be guelifizd
under any of the references given in opora, H3521 or
in actardimce wath Appendix G,

£13.2 Requicements e Mplng Systems Operuting
mt Honp Stresses of 20% or More of the
Specified Minlmum Yidd Streegih

823,21 Welding procedures and webders perfaoning
work wikder shis classification shall ke qualified under
e ASME Pouler and Prodsure Yessel (BPY] Cinde,
Sechon 1X, ar APL 114

B13.32  When welders quakifial onder APT LI are
employed on comprzssan Saren piping. their gqualifica-
tion shill bave beon bagsed on the destmicive mechanical
res1 reduiremenls o APL 111K,

#2123 Varshhks Ior the Separste QualiRcation of
Welderc The eefeecnces given in pam 2121 concan
seciions litled “Essential Varables,™ applicabls 1o
welder qualificatlon. These shull be fnllovwed, excepn
that for purpasss of this Cide, all cabon steels bt
have & cars coatent W cxcesding (1 52% hy esac
analyas and 8 carbon equivalent (0 + Y Mn) ot
cacerding DAY I3y fusar analysis, e consden:d o
come wnder mawerial growping F Moo Lo Alkoy sieels
having weldability charactelistcs demeonsiritsd b be
similar by these cackon ateels sholl b waldled, prehealsd,
annd soress relieved as peevcribed lutrean For such curban
sleel, There may be sygwificent differznces m the Base
meLal serengeh encomposaedd by these P-No. | macerials,
and alihowgh U is wd an essential variable o oweldes
guealilocateon, it may requite asparate peoccdure qualifi-
canan an accordance wath para. 52321

3233 Welder Requalificubion Regulrements

Welder nequalthcanon ecls shall be requirad of there
i sume specilic fepson 0 guesdion a welder's hihity
or if the welber is md engaged 0 g given powes, of
walding far B months or moee. All welders sholl be
requelificd al leost amce each yoar,

ASME B1].E-199% Edilon

8134 QualiSeation Recunis

Reoords of the leds than establishe dhe apealbfcatian
of a welding procedun: shall e muinwsined as long es
that prowedure v in uez, e gpmiaiig compeny or
vontcaclor shubl, during Ui conseruction imvokwel, main-
@in a rmcord ol Ue welders quolified, shevwoang the
dales amld mvulls of 0645,

#14 FREHEATING

B2d4.1

Carbon stacks having a carbon cones in excess of
M30% {ladle anuvsis] or o <t equivabnl (87 +
L M in sscess of 0.65% (lndls analyse) shall be
preheated o tbe erperaoes inlicated vy the welding
precduns. Preheating shall alzo be reguirgil for sreels
huving lower carbon content or carbim equivaloats
when Ui wolding procedure awbicawcs that chemical
crmpsilion, ambamnt andtor mewd tempeeian, matenal
thicknw. 0 weld-cnd geometry regqune such wealment
o produce salisfuciocy welds.

84,2

When welding disstmilar mangiwls heving different
prehzaling recuiremessrs. the materil requecing e
lnglezt micliear shell grvem.

R21h

Freheting way be accomplishesl Db any suieble
method, peevied that il is unifonn akd tan he empera.
bure deres mual [kl b luwe U peesenibed msnimum during
e aciual welding opsrmiens

Kxdd

The preleating lempeyurwre shall be checked by the
we of Temperaune-indicnting crayuns, hemacauple
pyromecers. o7 niber suitable nethods 1o ensune Rar
the requimed prchcal emperulam s chialked piior o
and mamdained during the weldusg operasien

825 STRESS RELIEYING

 pLN|

Welly i varlson sieels having wovarlsown comeno in
exiess ol 0.3 (ladle analysis) or a caddon squivalent
00 4+ 4 M) in excess of 065 dndle analysas) shall
Ine siness relieved 25 preccribed in the ASME BEY Code,
Secnion VIIL Simess mlivving nay also be wdvisable lor
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weks in saee] having lower carbon conten of casbon
squivalen when mdverss conditiang cisd the weld too

rapddly.
Ll s

Welds i all carbon sieels ahall b siress relicved
when the notucal wall thickness cxcecds 1% in

B15A

When e welded pdnt connects pans thal ane of
different chicknesses but of simitar materials. Hie tnck-
mess me b wsed in applying the nules in pares. B25.1
and 82%.2 shall be

el the thicker of i 1o paps being joined, mea-
cwed s the aweld joint

() the thickness ul the pipe mn or header in gage
uf branch canections, shp-on Ranges. o7 socker webd
Filtinas

B25.4

[F eithesr materisl in welds Beraven dissimilar matca-

Bls requires stress relisving. the Joine shall nequire stress
rehrving

s

All welding of comesctions and asachmenes shall e
aress relieved when the pape s eguired 10 be aoers
ralicyed by e rules of parn. 8752, with gy follawing
exceptions;

) filley and groove welds nat over Y- lep size
that ahach connections not over NP3 2 pipe stze

b fillen aod groove welds nob over 4 0. groove

fager thal pHach cupgoring members o ather nos-
Pressure alahmedy

#15.6 Stress Releving Temperature

ra) Fmecs relieying shall be performed m a wpera-
wre af 1,100°F or greater for cerbon swels wnd 1,200°F
or greater Tor Eoerivee alloy steals, The exdcl romgs abure
range shill be staczd in the procedurs specification.

idd Wilen sess wlioving wkes place noa joim
beiwesn dissimilar mewds having different sieess oelicy-
g vegqu irmmenty, the malerial reguinng sl lLigher siness
relieving ermpereiune shall govem

fid The parls heawcd shall be Brooght slowly B the
required cemperalure aoil held gt then temperawe o
A peniod] nf \ime proponionsd on the basis of a0 |eas
L hriin. of pope wall shickngss, bt in no case less

B 0759670 QRL7PO77 4UAS HE
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than ¥ hr, and shall be ollowed 1w cool slowly and
uni farmiy,

8157 Meihpds ol Sircss Rellsving

fa} 1leal the complete sbuclure as 2 wnil
ffy Heal @ complete seclion concsinmg he weld o

weldy b2 be siress relivwesl before atachment o aber
sochnns of wark,

i) Heat & pan of the woek by slowly heating a
circwmitrential basd cowtaining the weld o dwe center.
The widih of the band that is hestsd b the reguinsd
fcmperatns shall be at leasa 2 aw giesier thin the
wulih of the weld reioliinemoent. Car chould be wken
o obwin a wnilgnm femperature amund The endie
circomienence of the pipe. The remperature shall dimins
ml grelvadly oudward froew e =dges of this band.

r'd) Brevchea o other welded adachmens for which
seress weliel is required ray be locally siress pelicyed
by healing a circumlzrential band ercumd the pige on
Which I bronch or auschoent is webded with e
alachmenr st the middle of the band. The widh of
the hind shall be al lcass 2 iw. preater than the diamenr
of I weld juining Ihe branch or ascschren o the
header. The entire bemd shall be broughl up on the
fequinsd emperiture and held for the time specitied.

8154 Fguiprwent for Local Siress Bellering

far] Bress 1edieving may be accomplished by electric
indution, elecinc resistake, fuel-Bnad ring bumess.
fucl-fired covches, or olber cuitable mean: of Beating,
peiided that & uniform seraperalure s oaneed end
maintained during the siress rlicving.

Ih) T iness relisving remperature ghall e checked
by i uze of hennocuaple pymmeters or oakce swialile
cquipmenl tooemsare thal the pruper siress mleving
oycle has beon aooemphshed,

iMi WELDING AND INSI'ECTIOM TESTS

26 L Inspection of Weids on Piplig Systems
Intemded to Chpecnte at Lo Than 20% o
lbr Sprecifed Blinduwa Yield Sirengeh

The guality of welding shall ke checked visually un
& aamplmg Basiz, ond defective welds shall be nepaired
or removed {ram ahe Line.
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B26.2 Inspeilion and Tests Tor Quakity Canpeed of
Welda au Piping Systems Inmnebed b (pecate
al 20% or More of the Specified Minimum
Yicld Sirength

fx) The qualily of welhng shall he checked by
nomkdesiuctive inspection. Nondestructive inspection
may consas! ¢l radwigraphic Zxamination. magnene fooTi-
che wesling, or other scceplable methex)s. THe repanning
mmhod of pondestinaclive esnng o5 proki ited.

{b] Tha lolowing mirimem nember af feld buo
webds shall be sebecied om o randown basis by the
operaling compiny Trnn gach day's constnection e
examinatnn. Each weld so selecied shifl be examined
owee s EACite circumierence or gl e syuivulent
kength of wekls shall be examined if rhe aperaring
wumpany Clwdses ko cuamine only a pact uf dee carcum-
ference of eich Tl saane mininnum percsntages shall
be examinesl for doubbe ending at milheml or yard.

(F1 W ol webds in Location Clase |

(2] 15% of webds in Location Clas: X

(7} W% od webds o Locetion Clas: 2

(4 75 of webds o Docatien Class 4

[5p QS o e wealds o compeessor stations, und
Al maps o pavigable river crossings, magor highwaay
crussings, and roilroad crpssings, if pracwea, b in
ne cose less than 0. ANL cie-in welds ml sulieced
by a pressure poool lest shall be exaniined.

ASMF. 31 X- 19 Edetion

fob ALl wlds that am inspectet mus! either mest
the standards af acceprabifiy of AP 110K ur be appro-
printely nepmined and reinspectel. The sults of the
anspecrion shall be wsed 1 conied die quality of welding,

refy When radiographic examnation is emploved, a
procedune mesling the requinsments, of AP | |14 shall
e Todlowed

[#) When pipe sizt s [2ss than NP5 6, or when
sbir. comstruction poycot invodves suchow imatd rumber
o welds ther nondesiruciive mspecion would be am-
precsicol, and the pipe s omended o operale al 1%
o s of the specafisd minimum yisld suenpth, then
prowisions 8], @by, and (51 above are nol mandaloey,
provided the welding o inspacoed wisuolly and apmowed
by a gualinied welding inspecior.

i1 In addition 13 the nopdkesiructve inspeclion re-
quiecmonts oulined aborve, O quality of welding shall
he condinuslly conueodled by qualified perseancl.

BT REFPAIR ¢ F HFMOVal OF DEFECTIVE
WELDS IN PIPING INTFNDED TO
OJPERATE AT M% OR MORE OF THE
SPECEIFIED MINIMOUM YIELDT STREMGTH

Deleclive walds shall be repaired o7 removed. 1T 2
repair 35 made, it shall e in aceeedueee with AFI
1004, Welders perfenunng, repairs shall be qualified in
accondance with para. 833 2
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CHAFPTER III
PIPING 5YSTEM COMPONENTS AND FABRICATION DETAILS

M PIFING SYSTEM COMPONENTS AND
FABRICATION DETAILS

231 General

fos The purpose of this Chapoer is o provide B 524

al slandeids for piping syslems cuwering

[F} spEcahcannds for and scleciion of alb scems
Bl @ccessories sher are & pam of the piping sv=om,
tAher than Lhe pipe abse=l{

(2 acccpuabks meieds of making bronch conneg-
LicHny

{31 provasions o care For i elfeats of wmperars
chanpes

(4] wpproved mathods for suppon emd BRchorage
of cypoted and buried piping syslems

{i] Thic Chapier does not include

F1) pipe mulenials (s Chaper 1y

121 welding proceduess {sec Chaper T

(#] design of pipe [5ee Chaprer 1Y)

(d} installabion dned tesong of paping syslems e
Chapter [V

(33 sp=ciad cundisons foc cTshare appdication [see
Chagser VI

el 5.pr.i;ia|| conditmans fewr Sowr Eas Bppln’.“a.!i.ﬂl'l (e
Chapmer 1X}

8} PIPING SYSTEM CLUMPONENTS

Alb coanpuments of piping svitems, including valves,
ﬂaﬂgral 'ﬁ“in@.:;, hewbkers, $P¢l,:'lﬂ| ass=mhlies. =0, shall
be almsizred in weeordaies wih the applicable requine-
neenis of this Seetion and mocpnized snginesning frc
Licsx Do weithsLand e rallng pressures and ouner specified
hadinge.

Selecihnl compuonents shall be dezagnad 10 widhsuand
the upecificd febd e peessurs @ wheeh by wall
ke subjectsl withuol failure o kakage srd without
impeumnent of cheir soviceabilidy.

#31.1 Valves 3od Premure Redwcing Devies

3111 Valwves shall conferm be standards and speci-
fcations refermnced an this Cral= apd shall b used
wanly in ayusdance with 1the service recommandaions
of e manulachurer.

ral Walvers manafactursd in scordence with the fnl-
Iowing skimilardy may be wsed:

AN B Smuall Manually Operated
Metallic Gas Valves, im Gas
Dislobwean Sysiems

ANSE B162 Steal Valves

AME] B16 3E Large Wamually Operabed

Medpllic s Valves in Gas
Diacribwrion S seenns
BManuelly Cperued
Thermaplactye Gac Shut-C10s
and Yalves in Cias
Unsimbuwieon Eystans

AMSLEASME BG40

AM 54 Wellheud Eguiapment

ald sl Pipeline ¥alves

MMES 5P Coxe Imo Crae alves

MiS 5P-TL Cast lren Swing {heck
Walwas

MES SP-78

Can Iron Plug Valves

(&) ¥Wolves hoving shell {bady, bonney, cover, endf
or end Rahger comporcnos made of cesl dustils imn
in compiance with ASTM & 395 and having dinensions
confarming 1o ANSI BI6.1, ANSL Bi&.33, AMSI
Bl6. 3, ANEL B16.33. APl 50, o5 ASME B G 4F moy
b used gt pressumes il cxessding SR off the pressure
TEings Tor wanparabls stzel valves aciheir fised temper-
arure, provided the precsure doss ped eacesd LN psi,
and '|.'.-i,-,:||;|i|r||gl is riAd employe=d on any ducnle ron
ymponent in Une Babwcateon of the walve shebls or
their assembly Bs pam of the piping sysdem.

fcd Walves having shell components made of chil
iron shall oL be wsed in pas piping components for
LONEHCS30E Hations.
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B3 .02 Threaded valves shall be threadsd acoonding
e AMNE] BL20, APL 5L, wr AP AL

831.1F Prssure reducing devices siall oonfonT. 1o
the requirement- of Cis Code for valves in comparatle
gervaee cordilivas,

B0 Flunpes

H#I1L.21 Flange Types md Fawhags
fz) The dunznsion: and drilling for oll Liee ar st
lunges shall zonlform oy sne of thy fdllewang ssondonds:

ANSL Hig Scows Isiesd in Appendices & and B
{for lron omd Soel)

53 SF-49 Siee| Fipr Line Flunges

Appemdin | Lighe-Weigin Neeel 1Fanges

AMEL BIn2d Trse nr Bronze Flaoges and

Flanged Fittings

Flanges cau or Forged indegral with pys:, futings,
ar valves are perinaiied i sives aml the pressore clacses
coverdd hy the standards lised above, sulyesl bo the
racing. bolimg. and paskenng requicemencs of chis
pardagraph anid paras B31.22 and A31.23

‘B) Threuded companion flakges dist cnmply wich
the 418 grmp of Amedcan Mamonal Standard, are
Temitled in sizes and pressore chsses coveresd by these
standands,

(e} Lapped Aomges src pseonainied n bizes and pre ssmre
classea <iakdizhed in AMSD BI& 5

(o %hp-on welding fAenges are penolied nosisey
and peoessne cluses vstabhsbed in ARKS1 BI85, S
up Mimges of rectanpular secricw nay ke substingicl
for bubbed shpeser Maages, provided e shickness s
necreiesd Ay neyuired 13 prsduce equavalenl sengrh as
deterrnined by culeolalions made in sccordance with
Sewiwan VEHI nF the BPVY Coike,

fed Weldug neck Munges are peoniled i sices and
pressure slasoes pslabliched in ANST BG5S and MRS
5P-44. The fore of the inge shaold cowmespand 1o
Cher imside diamescr of tbe pipe wsed. Bre permissihle
welding end teulment, ez Appendis L Fae. [3.

(f] LCast iron. doctile irom, spd sesl Aonges shall
have coutser faces Lnished in accordance with BSS
P-4

fy) Nowlermaus dlanges shodl have contser faces B
ished in accordemce with AMX] H14.24.

the Clazz 25 and 125 cast iron inrspeal of thecaded
compapion flanges may be used wilh o fullf-face gaskel
or with & fal 1ing gaskeal zxiencding t2 1the inner edge
nf the boll hales, Wisn wiie a fulldace gask=1, (he
bolting way be of allgy sieel (ASTR & 1931 When

2l

ALME. A3 K- [P Edlion

uiing @ ving gaskel, e boling shall be of carbon
stecl, compvaent we A5TM A& 307 Gaele B, wilhool
heid Ingitmene wber than swess 1elef.

(i When bofumg cogether twe Class 250 iniegral
ur threuded compenien cust iron Ranges having .
o raecul Foces, the boling shall e of carbon el
equivabent o AN A 17 Grade B, withoun hear
Ireatment ocher than siress ehel.

0 Class 1M sieel Binges mas be bdted to Class
125 casl irom ﬂung:s.. Wlwr sucdh cuRsimucianm 15 nsecl
the il raesed Face on ahe steel Aange shall we
cemored. Wien hulisng such Aanges logelher usimg 3
fAal ring gaskor cxwndig oo the nner edge ol the holi
lw:lex, the belling shall be of combon seeal equivalea
e AETM A 307 Crade 3, wathowt hral ireatment other
thin =iress reliel. When bolumg such Rapes opether
using a tull-face gasket, the balling may be alloy sl
(&5Th & 173,

Fi) Claas 304 s2el Aanges may be bolied do Claes
ZHY sl imn flanges Whers such constrsarion i used.
the balnme shall be of cadwin seel, squrvalent i 45T
A J0T Cerage B, wilhowor hesr weatmenr eibce ahan
aress relief. Goad procuce ndicae=s that the rised
face unm whe weel Hange showld be reemcvod bul als
in this case. taliirng shall be nf carbnpe skeae? ﬂ,.:li'n.'ul._-nl_
o ANTY & WA {Grade B

it Farged srazl welding ook faopes having an
owzide deiamecter anil drlling dhe same as thal of
ANSL BIG L, bun with caedafied ﬂungu Lhackrmess, huah
dimensivie, and specaal Fucing delails, may be used 1w
belt against Aan faced cast oo faoges and ouy operale
al the préssur=—lemperalgre ralings given in ANSD B
Tor Class 12% cas isen pope Banges, priovided

) dhe minimum Aange thckmess, o5 i e
than chat specified in Appandia | lor lightweighe Aanges

ey fanpes are weed Wl neometdhe  Toll-face
gaskets cxtendug e the periphary of the Aanpe

2] the gunt design hos been proven by les o
U snitable Jor the falings

(myp Flanges made of duciale iron shall confgnm 1o
the requirtments o ANSE B 642, Boling reguarcneents
far ductile iron Range ponce shall be e sanes as hoss
for carbon and low alley siezl Aanges as spocitcd an
pare %3123

83122 Boliing

ra} For all dlange jeapts, she boles or slushHn wxed
shill eatend compiercly Uwough the nets.

bl Ear sll ﬂnllge Joumis odber than hose desor bed
m parws. 8532 1hy iy, dj), end (k). che Boloing 2l
b made of alloy ceel confueming o ASTM A 93,
AST & 320, o ASTM A 354, ar of herar Created
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carbon steel conforming wr ASTM A 4% Bolung,
however, fow AME] D16.5 Class 130 apd 3H Aanges
A tenperetioes hetween =20°F and 450°F may be made
of Grade B of ASTR A 27

feb Alloy-susel bl ing material conforming to ASTM
AT or ASTM A 3% shall be wsed for insulsing
Aanges il such balung s make Yein, sndesezed.

[l The marwoals wsed For mors shell confom o
ASTM A 194 ond ASTM A M7 ASTM A 307 nots
may be used wnly with ASTM A 3T bolting.

fel All carton ard alloy-swel Bwales, chgdbsHos, &l
their oo shall be hreaded in accordance with the
lallowing shroad series and Jimension classes as re.
quired by ANS] B1.1.

(I Carbor Steeld. All carban-sceet bols amd stud-
bodts shall heve evarss thrends boving Class 2A dimen-
Saond, and her nats shall have £3as. JB dimensions.

[2) Altny Steel All alboy-stcel bls and sudbadls
of 1-in. and senaller nominal diameer skhall be of the
coscke dhreal seres; nomuoal diamesers 1Y im aud
larger chall be of the Hobread serjes. Belos aod sowlbolis
Shall have 3 Class 28 dememseen; thear puls shakl bave
Class *E dinsnsion,

1 Bahs shall have Americen Mananal Standeed
regular squore heads o Rcavy hecagomal beads awd
shall have Arericun Malionat Suandard hesyy heragenal
mits cnnfommng 10 the dimensions of ANSE B13.20]
and HI8.22.

f2) Muss cut from bar stock in swch 2 manner phad
the axic will be parallel v the dliection of ralling of
the bar niay be wsed in gll sizes for joins in which
e or both Ranges are cast man and for joints walh
seel Ranges whers the pressure does not esceed 250
Fag. Such nuts shall nod Be wsed For jrints in which
both Ranges ace sigzl and whe pressure eacmeds 250

prag, exvepe dhan for nuc sizes b ine and smalker, these
lioniracloas du nce a'p‘;ll:,'.

N11.23 Goasheds

fer) Mutenal for gaskels shall be capable of withaang-
g the maximum pressure and of muintaining its physi-
cal and clesmical properties al any minpedtun: 1o which
o might reesonably be swhbjecied in service.

(fy CGaskeons used under presoire Bnd a1 woiperdiunes
areg 20T shall be of nonombibustibde material. Meal-
bic gaskers slall oot be used with Clags 1500 siandard
ur lighler Manges.

Oy AsbEslas cuniposaliun gaskets may be uscd as
peomited m AMNSE Bi6S. This ofpe of gosket muy be
weed with any of e vanous Aanged facings excepl
small male wnd female or small wogws and groowes

i Thit wae af medal or meersl-jeckel=d asbestos

x|

S¥121-x31.01

gaskels (either plain o coprugatedy iz mu fimited ac
ik prtsure. provided that the gaskel material is suicable
for 1he service temperabure. Thepe types of gaskew mre
fecamininded for use with the small male and female
or the small kngod and progve fecsmga. They may slza
be used with sseel Aanges with lepped, large male and
fernale, Torge tongue end grisve, or mised face Facings.

r2) Full-face gashels shadl be wsed with all bronge
flanges uml may be wesd with Class 25 or 125 eaq
il Marges. Flal ing gaskeis with an outside d ismecer
cxtending 10 the ingicle of the boll hodes may be used
with cast imon flenges, with raise] face stesl Aabpes,
or with lapped sieel Penges.

{f) To serure higher unin compession on e gasker,
meallic gaskers of o width kess than the Tull male Face
of the flange may be wiul with teised face, lapped,
of large male and fernale Facings. The widih of the
gasker for small wily @nd femebe or for tongue and
growove joimds shall be equal = the width of the mals
(aoe or Wikdue.

fa} Rlnge For mog jeinls shell be of dimensions
edublished in AMEL B15 3}k The macerial for these
rings shall be suitable For the servace emndimane encoun-
keredd and shall be sulfter than |he Aenges.

(N} The svsulating material shell b susceble for the
Leciperatupe, modsure, and orer condijions whene §
will bt waed

¥AL.J Flttngs Other Than Yalves and Flanges

£31.31 Standard Flitings

faf The minimum eetal thickness of Aanged o
threaded Kilings ghall nor be lesa than specitied for the
pressures and dcmperatures in the applicable Americen
Matonal Standards or the M55 Stadasd 'actice,

et el huinwelding frcings shall comply with zither
ARSI B16.9 or ME5 SP-T3 and shall have pressuce
ad i=mperalure raings based on steesses for pipe of
the same o eyuivalent malerial. For adequacy of Riling
design, the goiual burcung swength of Rdings shall a
kast cqual ihe computed borsting sarengih of pige
of the designeed mawoal and wall thickness. Wil
hypdrosutic iesting of faclory-mede ae=l hulwebling
lilings is nof required, bul all swch fctings shall be
capable of withziending 8 Acld e2sr pestsore equol io
Che desr presiure =dabdished by (he manulacwesr, with-
oul lailure or [eakape. and witkind imnpairmend of (heir
serviceabiliy.

{c) Sterl socket-welding fitings chall comply with
AbAI Blé 1.

rafy Ducnile Jran Ranged Fittings shall comply wich
g requinements of ANSL BI542 of ANSI AZLI4.
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f'e] Thermaplastic finings shall comply with A5TK
[r 2511,

(1 Beinforced thermosstting plastie Omnogs shall
comply with A%TM 13 23517,

831,32 Speclal Fitiings, When special casy forged.
wrbught, or aglded Ripng- are nsquired o dimensions
differing from these of reguln shapes specified in the
appheable Amencan Maional and ME3 Slapderd., the
rovasions of para. 85156 shall apgdy.

£31123 Branch Conpectins

for)] Welded branch connechions on sl fups sl
meet the desym negquercarscas of paros, 321 4 und H31.5

{41 Tieeided tagen i Casl iF0 pipe for branech connce-
LS Are permitbed wathewst eoen larceanent 10 8 size nol
marg than 25% of e aconinal diameter of Lhe pipe;
lowwer. where climme service condinms o sad condi-
Ligne reate whqormal im0 ureseal edeemal boglings on
wilsk 1 ;|i|:n:, urmemborced thresded I fir hranch
conlnections ore prrmitted unly oo cast won gipe BP:
B oaml larger an dizatewer, provided thal the Lip size s
no greaner than 25% of L2 onurmmesl pipe digmnee.

fe)] Exbmg thrcaded naps in casl iren pap= my b2
wsed for replocement bramch conpectns wheo careful
anspeciien dicrws Lherie aie no cracka o caber dee done.
ticer I che manm immed ity sumopmling Ue apemng

(gl Thremlel taps in duetilt man pipe are permicail
sillal peiforcememn w a size e mowe than 23'% of
the nowninal Miaineter ol U pipe. eseept thac -in
taps ace pennined in NP5 4 pipe hovamg @ nomal
wall thickness sl mol less tha LS80 n

[e) ¥uchameal Noogs may be wsed for making fot
s on pipelines ond mains provided ey ane designed
for b wperuting pressure of she pipeline or main, and
are swilable for the purpsse.

231,34 Oponings G {Gas Conlred Fquipneent in
Cpat Ieon Pipe. Thecaded taps used for pas conied
EquipreEni in £ast iten pipe 0., hagging off o section
of main; are permiined witlszur reinforcement. o o sie
ned nre than 25% of the pominal duneser of che
pipe. exospl Lhal 1% e dags zne penmined in WP 4
pipe. Tapi dagger than those pennitied above shall vie
a reanforcing vlesvs,

#311,35 Rpeclal Compuncats Fabricated by
Yekdinpg

[a] Thes %ecieon COYETS PipamE Sysbome compoiserl,
ather than assemblics snrasuryg of pipe and  Rlings
piru:n;l by sircumlerennal welds.

4] All welding shall be pedformed wsing procedurss

ASME BM5-1%¥ Editien

and operacors shat are gualidied in aveondinee with the
requirsments of parn 513

{4 Hrunch cpunections shall mest dhe design Teynre
menes oF paras, 8314, 531 5 amd 53 LA

ffd Prefubnostod wreits. ather han ceguloely mapofac.
treel butlveebligg A, thal cmploy ploe and lupgite-
dual sewns ax cantrasled wilh pepes that has beeo
produred ark dested onder mee of e specifcations
Tistgel in this Code, shadl he descened, consdnicoed. and
sexted under requiremenls af the BPY Cesly BPY Ok
requirements are ped nlenchod 1o apply o such partial
asermhblies as sphl nngs or collws of o other field
wizlded dimtails,

[ Lwvery prelabnciated  unal produced  under  chiy
Aeeninn of the Code shall auccecsfully wilhsland o
precsure 1356 withowl Toilure, leikage, disbess, or distor-
e utlen Usaih 2lastee distormion no i pressoes eoqual 1
the pesL pressure of the syshen i wlezh 10 misalleg,
cidher Wt amdillabcn o deceeg Bie system fest
Wikt such unees are wo be incolled in existing synlemns,
they shall be pressure fested Mwefoe inscallasion, iF
Fewsnlale; cilserwea. by shall withsland o leak leec i
the aperiting preyaore of Lie Jine.

83136 Prewaure Crosipn of Other Fregsore-ivis
tulalng Componenis, Pressonscomburng Sompuliils
thied ire el cuvered By the standards listed in Appemili
& and for which desipn gpadiens ur procedues are
pH prven herein may be wsed where che design of
siowitarly shaped. proporioned, ancd siced compokin
ha: begn pruven sabizlscsary by soccessfal performancy
under cuipardble sereics corelisicons. (Tnceqealatieen ooy
he e Relwesn simalaly shapcd componencs wilh
wriall differences in size ar propeetion 1 In the ahweece
of such servige ssperence, e precsaec desipn shall
l= bused oo an analvsis cansicent wilh the peneral
b=sign phibeaphy =mbodicd 1o e Code pnd eubestandi-
aed hy al legst one ol the Todluawing;

{r] peied pesli as desanibed in US-107 ot Sestion
VL Thivision |, nf the APY {Ouke

{f) expenmensal siress anzalysic, os dewcnbol e Ap-
perdin & of Sechion WHI, Davisuon 2, of the BPY Codr

fe] £ngincering colzulalinns

EILAT Closures

£330 Cbck Opendng Closures, A quick upen-
ing chooure i A PRESSURY -CORELMI  cunmprbcal (e
pam ATL3A) swed Bur repearcd accens o othe inberior
of a piping system. It is pod the et nf Bas Cede
W impime e reguiieerems of & speeifc decign melhod
wil the designer of monuficturer o o yoikck opeang
it
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Cruick opening chsures shall bhave pressure and em-
peruure Talings squal 10 or i exgecs of the design
requiceiimetls of e poplng sysmecs 1o which they am
Brtached.

Quiick opening cloawnes, shall b= equipped wath safey
lacking devices in complianes with Secrion YTIL Chei-
gign 1, Cla-23Hb) of the BPY Code.

Weld end prepamabon shall be an accordance with
Apperdis 1, Pz K.

EM.A72 Cloaure FiHlmgs, Closure Aruiogs eom-
mecnly refeoed do o5 “weld caps” sholl be desipned
and manufacmued o accnrdamce With ANY BIG9 o
BASE EP-T5 [See para. 831.31che]

B31.¥1} Closure Heads. Chsues bead: sweh az
A, ellipsoidal (other than in pam, B31.372). spherical,
or vonivn] hewds wne ullosees] for wre under this Ol
Such srems ray be designed oo acecadance wicth Secuon
WILL, Dhivizion L, of the BEY Code. The maximam
albwahle sresses bor muenals wsed in bese chisne
heads shall be established under the provisions of para
Sl nof exceeding FAFE SMTH.

If welds ane wsed in che conscrecrion of these heads,
they shall be inspected in uceerdancs wilth Lhe provision
of Sectlom YL, Dwvisecn L af e EPY Code.

Clesure heads shull have pressure and berngesraiuere
ridings equal 1o o i exo=is of the design Tequinkrnen
of the piping svolem 1o whech ihey are ahached.

BRI} Fabricated osures. Drange-pesl bull
plugs and orange-pie] awages arc peocbibaeed on Sy Scins
aperating al seess kevels of 20% or more of te specified
minbnum yield san=ngth uf e pipe owe=nal. Fiah ails
and Ret closwres are permitied on pipe HFE 1 and
smalber opexaling a bess han 100 . Fish wls on
pips larger than NFS 3 ore prehibiced. Flal cheswres
on pape larger than MES 3 shall Be decpred socordme
ty Eecaon VHL Divesion b, of che BFY Code. (See
piwa. B3l 371

£E31_57% Huolted Blind Flange Conpectlons.
Bohed blind Aange connections shall corform 1o pae
3

£1L4 Renforcement nl Welded Hranch Cnnneclinnd

HA1.41 Gedersd Pequiressentt Al weldsd Branch
connectiond shall meet he following requirements,

fa] Whin bBranch conrcctiond B made (o pupe in
the foom of a single commecieen o in @ healer ar
mamifeld as 3 serwes of cennectuas, the desion cinuss
be adequane o cooumel e amess leweks in the pipe
wilhin safe limits. The consouoctsn shall scotneinoedars
the saecsses in e Jemaining pipe wall dee (o she opening

21

AHATI-A |

i he pape o Rewder, the shear siresses produced by
the pressare peasng o Che area <l the bronch upr.nirlg_
and any ealemal loadings due bo thermal moaveden,
weight. vibration. elc. The fellowing paragraphs provbds
design rubes (o7 (he uswal combinations of whe pbove
loads, except fonr ercessive exiemal lowds

) The ceinforcemem required am the cicich Zescrion
wf 2 weldel branch connediion shabl be deceomined by
the vuke than dut rseral ared avaslable e eminforcemend
shall be cqual so oF greaser than the required amea e
efined in (his paragraph as wcll 85 0 Appendis F,
Fig. F%.

fr] The required crgas-socional aves, dg, s defaed
g% lhe. preduct of 4 times -

-"M=l:‘-|

e greaier of chet length el Cle= finizbed vpening
in the header wall measured parsllel o he
axis of the Tun or the inxel= cdramet=r al 1he
branch conoection
e maninal header wall hickness  nogniresd
by parz &41.11 for cthe desion pressure amd
lemperaLune
When e pipe wall teekness ineludes ar &llowanee
Fiwr carreinn or esion, oll dimensions vead shetl eesulc
after e anucapaned CodfeGrIn OF Ciddmn Ak ke place.
74l The wen availubbe for einforcement chall e che
sy o
FI) e Couss smelinnul]  ares resulling Frum any
excess Lhickoess availabbe in Lhe hesder thacknecs over
e wwumuin regquited Liw the heider oy Je=finsd in
praa, B31.a0icy and 1hee lses within che feinforccreent
aled as defiied o powa, B31.4100
r¢] the croes-sechional aren feculting from any
cxoess hickness avalahle 10 the hraach wall thicknews
wer the mimimoem thickness reqeired for che branch
aod tual Lies within e renbnement ares 2. eline)]
in pora. A30 A0z
f31 the cross-sectional aoca of all added reanforcing
meetal Thad lezs within the reinfercement area, as defined
it pars. BI1A10&) including that o saold weld mewl
that is convendionally atached w0 the header andtor
taaich
fel The arse of minforcement. shown in Appendis
E, Fig. E5, i ab=Binecd g% a rr.'i:InngIr. whase I:ng_th shall
cuterdd & disaance. o, on each ade ol he iverse
cemer line of the finished oprning and whose width
shabl eswend a diswnce of 255 wides O hesder wall
thicknsss on each sids of the curface of the header
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wall. In o case, hewewer, sholl 3t exiend mors shen
2% wines the Oivkness of the bripch wull Tram the
cutside Jurtace of the header or of the minfrmenenl,
if any

(i} The material of any added reinforccment shall
have an allowsble working sress ae beest squal bo ehat
of de hgader wall, gvcepl thid muterial of lower allow-
Bl gbeess mar b used i the ama o oienmssl in
direet recie of the allowable sorews for header ad
minloemenl malerial. respecively.

rgd The imderial used ow fng or sddle einforcemem
rmeay b of specefications diffecing Toona diose of 1he
pips, provided the cross-seclional area 15 made in direc
progwmlion o b wlaive srengh of dhe pipe and
reipforcemem mawrialy &l U oqeraling Empermlunes,
ind provided i1 has welding quekities comparabbe w
Chosee ol the pe Moocredyn sholl be 1aker for 1he
addifkonal sicenpth of maizrial heving o highee sacco g
thin thad o the part to be reinforced.

) When rings or spddles cover the weld petwesn
branch znd header, a venr lesle shall be provided in
thr rinp or saddle boorevesl leakape in the weld becaeen
bwaisch ard Beader and L rriavide wending |]u.ri|13 wnldin_g
and heat eming operations. YWent hadles should be
PMugecd durmb service o prevenl Ceevics SUMasion
bedwezen pipe and eeinfaccing membe . bo e plugging
mnabermal Ahat would be copibke o swslainimp pre-s e
within whe crovese should be wsed.

(1 The wes of ribs or pudaets shall ol be cosidered
as ¢onlribueting 1o reinforcement of the bramch conne-
tion. Thes does noe peohiter the w2 of ol or gusses
for purgesey nther thar reiofrcemend ., swchoas stiffening.

(il The branch shall $= artached by 4 weld Jor the
full chwckeess of e Brosch nr header sl plos o Gllel
weld, Wiy az shown in Appendin L Figs. 11 and 12,
The wie of concave lillet weldy iz prefermsl 1o fupher
minimize comer swess oconcenoetion. Ramg or sadlle
rernlorcement shatl be attached Bs chown by Fag. 12
Wik a Toll Allel % nol wsed, 1% cecomme=naked dhi
the rdge of the manforcement be relieved or chamiered
AL nppmxnm:el_n.- 45 ﬂl;!E in merge wilh lha :l]gc: nf
the fllet.

(k) Reinforcenwnt nigs bod saddbes shall e aocw-
Fikely fided o the parte 10 whieh they are amached.
Appendik [ Fags. 12 and 13 allasicgte some aeptable
foams of reinforcement.

fi) Branch comnections anached a1 an anghe bess
than 35 deg io the run become progresavely weaker
as e angle decveases. Ay such design U e givin
infividual study. ard sufficiend minforcemeant miesd be
pravided L canpeade o the bdiement weakness of

H
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TAELE B31.42
REINFORCEMENT QF WELDED BRANCH
CONNECTIONS, SPECIAL REQUIREMENTS

Rain o Nominal Branch
Diamedar 19 Mgl Header

Rales of Desiyn BiaTeeeer
Hdp GLréns bo
Mutimum G I Tesd More Than
Yield Sircnah 5% o 25% Through  Maore Tham
ithe Header Less L S
RN %N 13; al il
Merr thas 208 141 i I shiin
twough S0 T
Myre Lun 30" Icd oy (e blel Al iz 1h

GEMERAL NCGTE: “ha lgyiers ir the L3610 corpaipa=d 10 14
suoparanraghe of para E31.47.

aweh comstracticn. The use of ehewcding nhs W suppen
the Mul or reemigring surfaces 15 poemisaable and nay
be included in whe stength celonbmions The designer
i cpuljoneed dhil ciress COne'CnITions e e el ol
pramual ralys, sbaps, o gosesls may cdefean their reindonc-
inp il

HIL. 42 Special Requiremenis. [ adliten o he
cequiene=nls oF par 83141, branch connconons muse
mezt 1he ipc-:ial Mqua Ennenls ol 1he Ii::-lll:-wing -
grapks s gaven in Table 531 42,

farl Smmth.l}' conaced wroughl sesl fees o preveEn
desizi an: preferred, When iess cenmt be wacd, the
reinfoecing member shatl cxeernd arnoancd the sinumfer-
ciece of e header. Fads, pomiuk soddles, ar sihee epues
o kocalized cemiorcament are prohibiled.

rhi Smuwathiy coploured eese of proven oesifin ace
prefemed]  When p=s aee ol wssd, the reinforciog
eeimlier shomll be ol che commplee ereirclanent Lype,
bul may e of e pad vpe. suddle ype, o7 3 welding
vwifet [ining Lype.

fe] The reonfinceisnt member may be of the com-
plete e lzmenl wype, ped crpe, saddle tegee, or weld .
iy watled hioomg tege The edees of meinforcemen
members choutd be wpered o ihe header dickoess |t
i3 cecommeznalal il Tegs of filler webls jowning che
rrinforeing member and  sader de nol sagesd the
thicknews of e header.

rd) Reinforecondi caleulations am pod mguired for
openings £ in o oand smeller in deaossoen, lkobeser, can
should be maken wr prowvide spitsble proaection agans
vibrtiony and other cxternal s o which these
small apeaings are freguently subjecied.

‘e Al welds prining cthe boader, wamch, aml reinTonc-
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ing mevaber shall e eguivaknt 10 those shown in
Appendix 1, Figzs. 11 and 12,

{1 The imside edpes of the Anished opening shall,
whenever possible, be rounded 10 2 Y-in. sedivs. [F
tht encirclng member is thicker thon the header and
ia welded W the header, fe ends shall be iperst (hwn
o the header thicksess, aed cominuods Aller welds
shall be made.

‘el Beinfomement of openings is ol mandatory;
bowiver, peinforcement may be required for special
cased invalying pressures over L0 psi, shin wall pape,
aor severe edtemal loade.

{t] Il it reinforcesresnt member s mquired, amd the
bramch diastere is suck that & localized tppe ol oéipe
forcemem member would esiend around more than
hilf ahe circumizrence of the header, then B complets
enclnzlemem ppe of ceinfoccened abermber shall be
used, regardles: of the design hoop strese, of a smaathly
comowred wrught el we ol proven desim may
bz wsed,

réi) The ccinfoeceden may Be of dny 1vpe megling
the reguircmens of para 831410,

B35 Rewnforoement of Muliiple Openbags

1151 When vwuo ar mewm adjacent hranches wne
spoced ab less than owo fimes their averape diameter
ik thal theit efMeclive ar=gs of reinfore=ment -:wr,trlap_‘,l,
the group of openinga ahall ke reanforesd 16 acoesdance
wilh para. §31.4 The minforcing metal chall be added
Bt & Codmibined eniforcament, the soenpth of which
shall equal 1he combinesd strengths of the einfun:emeots
that would be eequirad for the separame apenings. [n
nu case xhall uny Fu,:rl'iurl of 3 sy seedion e cepnsiclened
10 apply bo rmewe than one opening o be cvalueced
more than once in A combined orea.

830152 When neoee than wo ddjacent openings am
o be provided with a combined meinforcemend. ihe
ki discange belween centers of any two of these
openiops shall preferabdy be ai leasa |5 times their
averzgs dismeber. and dhe area of reinforcement e lwesn
theeich hall he ar leasl mqual 1o S0 o the wdal requined
for whese vwo apenings onm the crosc cecsion being
considered,

R31 53 ‘When the distnce betwern Conttr o bwg
aljpcent openings is 1ess than 1% imes their averoge
dramneter. a5 considemd wonder pam. B31 X2, oo credel
for reinforcement shall be given for any of the metal
belwesn these two Dpenings,

LRI el LI

M Any aumber o clisely spaced adjacend
Openings in any amangcmonl oy be remfarced ns 6l
the group were trealed 85 one assumed openg of a
diameler enclosing all puch openings.

831.% Exinded Oudets

faj The rules in this paragraph apply to stesl £xcruded
wutles in which the renfuryemeng is inlegrl

An extneded omber is defned a5 an autler in whis
the gatnmbzd [ip al Che eatlel hes a height above che
surface of the ton that 4 squal W or greater than the
rodivs of curvature of the cxcemmal comfared portion
Gl e oulled (See Appendic F. Figs. Fl through Fé
aril WOMIE e

Il These roles dio aot :Lmﬂ:,' L any nxzzh=s o hranch
connections in which addidonel nomaegra maenal is
appiliel in ther foam of rimgs. pads or saddles.

‘cy These rules apply oaly 10 cusss whem the axis
al the aurlel inersecis and is perpeadicwlar i the aod
ul de= nuci.

ra} Figures F1 thieaogh FA dafine 1he prrtinenl Jirmen-
sioms gedd limiting condiions.

(=) Kequired Area. The requirsd erea s definsd s

A = ALk

= [ when 4D > 060
= 06+ ¥ &0 > 015 and oo exceeding ©.60
m [ when @070 = 0L

The design must mest the criverion thed the reimforce-
ment aned defned in subpara, (B helow is el less
Ibian the regeired amea,

{f] Reinforcement Area. The resnlorcement arga shall
b= dhe tum of aress A + A; + A3 as defncd eloaw.

CF) Aaea Ay 1s Hee aema lving within the minforce-

meend zone cesulting Eoom any eacess duckness avalyble
in the mn o will, e,

A = B AT -2

[2} Ares Az is the arga ]yil‘lg walthian Clee meinfopmos.
ment zone resaling from any eacess thickmess availaols
in Ihe Mrnch pipe. wall, je .

A- - =L [Ta - By

(7] Area A, is the ered Tying withio the reforcement
Zone mesulolng frowna excess theckiese availabbe in Che
exiruded ket lip, e

Ay = Zraile = Inl
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TAELE B32.2
THERMAL EXFANSION OF FIFENG MATERIALS

arton and Liove Allap
High Temile Stesd and ‘Weaurghl Iron

Tempériture, Taaal Enpansion. mJ100 4,
F Abime Z2°F
e 0.

&3 0.2
100 0.5
125 n.:

L3 0%
17: 11
Flut] 113
zza 13
15341 1.7
00 2.2
350 z.i
q1d |
450 1.5

(! Beinforcemert o Mulliple Openings. The rules
in pare. §21.5 shiall be Tolbpwed., cicept shar she mequired
AL ancl rminlowormand aren shall e as gieen nopar.

AT

CA} In aclditium wp the alwve, dhe imonufacwres dall
be mesponsibbe for coabishong and marking on the
seclyar contairing @simces] oolleds e Tedlowang: Che
dosggn prossure. fesperemere. snd thar these weee estab-
lished under previsions of ths Code The mamueficieng's
name o Drademack shall be marked ot the secriob.

M3z EXI'ANSIOIN AND FLEXIBILITY

Bil1 Scope

Thiz 2ectn is applicable 1o above 2round piping
anly and cowers 1l Classes of mutenaly permiued by
this Code upr b bperatures e grealer ten I50°F,

#1227 Amousl of Fapandbn

The thermal cxpansion of ke mots cammon materials
wsed for piping shall be devermined (mem Table 5327,
The mspansiom i be considentd [2 the difference bevween
et cuxpansicn for the maximum sgpecisd aperading
LempeTatbe Al thid Py Chee fapecied averdgE =rectinn
e ralue, Fior malerials ool incleded in this Teble,

ASME A 1% Edidon

of [or precise cabeulatioms, mferencs shafl be made 10
awhorlative sowrce dads, such 3. publicauoes of the
Matiomal lnsciowe of Seandaeds aml Technolooy,

831.3 Ficadbllity Requiremenis

BILX  Piping swsterns st be desipied w have
sulliciem Aeiabiliy e prevenn thormad expansion o
COMECTion Irom Ccausing eapessive stresees Indbe piping
macenial, excessive bending oo nnusaal Weslc al goiaes,
o uneclesirdle Farces o meunends a0 jemiks al CorusECIWIN
W equirtent OF a0 anchorege of puske poincs. Formal
calzulations shall be required only ahere nuwasanahls
donbi xists a5 A0 the pdegpide Reaibility oF Ce: SYAECoL.

BA2.3Z Flexibility shall be pmviched by the was of
bends, IIJI:‘H;. or nllsels, ur pn'l'n.'iﬁll:ln. shalt b made o
ateiarb thermal changes by the wse of sapancion joins
or coupdings of dhe slip joint (ype or erpansun juls
uf e bellaws ype, W expansian joincs ane u=cd. amchors
or wes of sulfizienl swenpch and rigulily shall b= incll=d
ta prwide For encd burces dee to Aod peessure snd
oher Caukes.

BI23}  In calcwlming dhe Aexibility @ 2 pipimg
sysiem, the systern shall be treatsd av 3 wikde. The
sigoficance of all pans of the line and all rescraints.
such ws salid sppons or guides, shill be congilared.

8312.M  Cakculations shall account for dess inlensi.
ricani fwelened (oond 6y caist o coampanencs ather than
plain straight pipe. Credid may be tiken [or O eatra
Meribility 4l soch comgoments. D the sbence of more
direarly applicable data, the Aexibility faciary and siness
inkensilation Fecliss shizwn i Table El of Appeoadis
E may b uwscd

832.3% Propemies of pipe ond fimings for whese
cibeulations shall be basd fn eearinal daindeasions, and
the jouw feceor, £ {Table S41.015A% shall be eken
ac 1.0d0.

#3230 The wacal range in tempemtene shall be sl
in all gypansion caloolalions, whelie paping 15 cobd-
sprung of not. [n addition o e caponzion of 1bhe ling
iself, the lincar aml angular movemsnis of the equip-
ment b which il is atached ghall be sonsadercd.

BA23T Codd-Springing,. To modify the ecifst of
expansivon anl cumtracton, e ol epe oay be cold-
sprung. Oold-ipring may be raken inbe scoounl in che
calcnlatuans of The meactions as shiown o para, 8315,
prcevided B cffectlve incthod of abaining the designed
cold-spring 5 specificd ond wsed,
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83  Flesibiliry calewlations shell be based on
the modulus of claticiny, £, sl ambienl (emperaw.

333 COMEINED STRESS CALCULATIONS

LEEN |

Using the ahowd assumpions, the stresses and reac-
tions dist o Capefaon thall Be investignied sl all
sinificand poins.

8332

The ezpansin siresses shalk be combined in scoond-
ance with the fedlowing Tormela:

A L. 1 il

whezre
H, = msullant bending momend, Ib-in.
M, = torsional momeny 1B in.
Jg = sombined expunsion sress. psi
Jy = resulm bending, siess, psi
= M /1
5 = siomel coess pa
= M, 1
I m Fest imendifanod Facuow (Appendix B
2 = vhom owdulus of pip:. in.!
R

The masimum combined cxpansion soess dnge, 3z
shail pea azceed 0728, wherm 5 is the specificd minimum
yield steenpth, pon, subpsec a0 the funkar Lontatioo of
pary 8134,

AR )

The nowl of e following shadl nor excesd Hhe
speciti=d minimem vield srengah, 3

) the combined sbrecs due o cxpueaon, S

) the longitudinal peessure airess (<= para
R41.11, NFTt

fe] the Iongilmlingd berding sihess due woexcerial
hoads, such as weight of pipe and conkenl, wind, =1

The 2mmn of paras. B33 Hh) and (o3 shall notb exceed
0755

a7

LIE-AM 4

8135

The rercvion, B, shall e obained as fellews from
the reactions A decived Crown the feaibaliny calvulations;

N I T T

when Oy is less than 08, 8 = 7 when £ is bedwesn
0.6 und 10

where
L5 = \be cold-spring faclor varying fooew O for
eoldsspang o 141 for [0XF% cold-spring
E- = ahe mexdulus of elasticity in the cold condifion
E = moximam resction oomespondeg cr te full
capandnin runge hassd on K
B = meximum reecwon for 1be line afeer gold-

sprNKIng: the reacions 5o compuled Ghall no
cucesd s b de ansched eguipinenl o
anchorege i designed o custan

3 SUFPOETS AND ANCHORAGE FOR
EAFOQSED FIFING

B 1 Aimeral

Piping ant equipmesnr shall be supported i subsian-
al wnd workimanlike manper, 50 a5 to prevent or reduce
encessive vibraion. end shall be sichimed solfciearly
Uy prtemil widue sieaing oo conneciesd eqeipmend

BM.2 Provishn for Engandan

Suppurts, hangers, and anchors should e so installed
a5 not b inceefere wich e free exgracnn anl contrag -
Oom ol the piping bsbwesn anchors  Suiteble spring
hamgers, sway brecing, o, shall be provided whers

MELESRACY.

35 Malerinda, NDeglon, and Insinlmtion

All permanend hanpers, supparls. and anchors shall
b Fabrscared from ducshle insswmbnstible mderials and
designed ard imcdalicd in ascordanee wath good Engas
neging pachice fur he ssreke conditions invclved.
Al parts of the supporting equipiment shall be des gred
Aild neitalled <o thal “1"-"'."' will ot T disr.ng.aggd 'h_l,l
moyemont H the 2uppoacd piping,

BM.4 Forces on Flpe Folits

fal &1 expoced pipe joims shadl T2 able w0 SASCREN
the masicerm eod force due W dbe inkemal presswee,
i#., the design pressure [psi) fimes dhe inlzmel aca
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of che pipe (53 in) i well 35 any adlitionad Forces
dus b bemperies sapEamann fr conieachta o 16 1he
weight 1 piper and coaibenL.

i) [F conmpression or skeevedvpe siplings are vsed
in expased piping, provizion shall e micle 1 suslain
the longiiwdieal loroes wded i sulproa, (o) alaeee, I
such proowvisicdn o s o o the manofaee of the
cusupling, snicihle hrwing ar xrapping, il be provaled,
bul suzh ocbevizne mual anl eesfere &b the iwonal
perfonmance of the coupling nor wish i proper maines-
nance. Atachments musg mes the reguicement s of pars.
ERT B

335 Atwchment of Yuppasis or Anchors

fat W othe pipe iz desipned b2 ooperts bt a hoap
sitess vl less chan 500 ol the specfied numomom ocld
seengih. scrucmcal suppors or orchors may be owelded
dir=glly 1o dhe pape. PropEmoaning amd welding scen g
requuienicis of such awachmenrs shall conforme
slandanE simuchucal pracise.

) B othe pipe is desipned W ooperale al o hoop
sirges of SO0 or mone el the qprevified aoiomun yeeld
sioseeh, suppom af the pipe shall be fumished by a
member thid coanpletely cneichos i1 Wiletre i1 secei-
sary 10 prowide positive abachment, a: sl on anchor,
the pipe may b welded 11 the encircling rezmbwr anly:
the suppom shall be anached woothe encircling member
arel mal e Pip-e.-:. The cumiectiun 1l 1he pipe [ Lhe
eibcireling mconber <hall be by comineous sweld- rucker
thin inkermidt2nl o,

B¥ ANCHORAGE FOR RURIED PIPING

Bl Geoeral

Bemdi of adlsets an bumcd pipye cavse lopwiosting
[or;es Lhal muwsd b esizoed by ancharueee al ke b,
by Fstraint due o friction of the soil. o by longiosdino?
Aresses i dhe pipe

8352 Anchorwge 30 Dends

Hoabe pupe | awbored by beariog al che berd, cwe
shzll bz vaken 1o distributs the leal on e sl s thal
the |eacing pressore is within sale linals for dhe soil
imsalved

BE 0759670 OLM/0G68 263 HH
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Y353 Hestvalnl Doe to Sl Friclion

Where chers is doskd as o e adeguacy ol restraik
{ricin, calenlalnms diall ke nade, and indicated an-
chonpy shall b nsalked.

8354 Forces wn Pipe Joinis

[f anchoroge 75 mol providked i dhe hend (aee pom
£15.21 pipt paints thal ane cluse 1w the pons of thrus
wigin shall by desgned woosesigin the longioadinal
pulbour Force, [F soch prmeisien is md migle i the
muanalacloes of the uts, swicalle bracing o scrapping
sliall L provvided.

A5 % Hupports for Buricd Piping

In pipelares, especially thig e are boohly siressed
from mmengal pessune, omiform and idegquate <oppart
of che pips im the trenchis @seential. Linegqual seitlomens
miy prducs addied berdig saresses in the pipe. Latenal
Thrusis al branch conneclame ey geeally imerozss e
stesscs o che hranch coanccion ilself, unkess the [l
is chorcwighly oomsnlidiced or nther prssions ans mide
0 re&isD Che TRIOUSE.

PFock ~hiehl shall ml be drageedd aven v pape unless
silakele backhll and padding wee plaged o b= liich
in pm'.-il,i: il pomtinunis wnd ddequalc Supgrert of 1he
g vhe nench,

RI551  When openings are made in & consulidated
backlill e connecl sew branches wown caisting line,
care musl be taken | proside [irm fauncatinon fur bodh
Lher lizader aned thi branch to peercm vonazal and fateral
MOVEEnrs

K356 Inbercomiectivn of Undergeeownd Lines

Lndergroond Yoes are subjected wa longiodinal
siresaes due o Chenges in pressure ancd iempenior,
Fur kg Dmes, tie Tncoon o Uie carch will pnewenl
hamges in leneah from these siresses, exoepd for several
hundred Feel adjpcent Ly bends o cods, AL IBeae boea-
Livns. Lhe movemenL LF unrmestroined. may be of comyulber-
dhle magnitwle, I vonpeetisns are mode ol sweh s
locanmon o a eclanwely upypiclding line oe ather linzd
ot is is sssendial thal the interconnesction shatl Ly
aimple Aexibiliy e comprniaar for possible movamen.
or the line shall be provided with an anchior sulfenent
0 develup Ok foeoes necessary boe limic te mosnement.
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CHAPTER IV
DESIGN, INSTALLATION, AND TESTING

&4 DESHIN., INSTALLATION, AND TESTENG

§HLT General Provisions

(a} The design requireosms af this Code ane inlended
to P sdguans e public safety under sl cordinions
encountered in the gas andustry. Comditions that may
cpu mbdilionul drecss in oany per of a line or ons
appuEnances stall b= provided [o7, uzing goed engi-
nesring practics. Examples of sach comditions includs
loing self-supported ypans, unciable pround, mechanizal
o soi; vibration, weight of special anachioents, garh-
quake- Induced simezuen, sinesses caussd by demperawrs
differences. aned W soil and erpcramuee condiinns
found in the A, Temperure differences shall be
lakem a5 the difference berween the luwest ad [Hglest
eapecled me=lal femperaiere. ducing pressuce wso and’
Or operuting serviees heving due tegard 10 pas reconked
ecigeralure cdala and the pessible effects of lowsr of
higher 2ir Brd 2round Einpesaum.

(hp The moso sigoificany (acwr cnmnbiding 40 the
fzilure of a guy pipeline i domage to the line raused
b the activiries of poople along wthe muoie f the line
Damage will generilly ovcor during consauceian of
her Tacilitics associated with peovsling dhe services
asiofraked with human dwsllings and comrverciel or
indusirial enterpaiscs. These seraces, swih oax wader,
g% and ebedrival supply, sewspe syskems, dranage
lines el dibches, Buried e and Limmingetion
cnbbes, strecds and roads, cbo., becone more pe=valen
aml citiosive, sl ibe possibality of dampoge 1w ahe
pipeline becomes preacer with larper cowcemmions of
buildings intended fur human gocupancy Detzrmining
the Localion Class provides a sedid of apsessing the
degree of cxposum of the Tine 10 dansage.

A prehne desigoed, consioucted. ond operalsd in
pocordance with e requiccinents of Location ©3ass |
[se¢ para BEHLZRITH is hasically sufe for pressue:
CONAINMENT in B0y locanion howeysr, addilinngl mesg-
rures are wecessary o proteco the inccgngy of the line
in the prssence b activilies dhat migh cause damagpe.
One of the measures requercd by dod Cade o e lower
Che= dnens Lewel in melatn Ao increased pubic acrivicy.
This scrivity is guanificd by determinng [aecation

Clags and relabng the design of she ppeling 1 the
appromate design Lactr,

rel Eardy editions of Wiz Code used tie oo “popu k.
uon density indexa” 10 delermine design, Consruciion,
besling, and opcranon requirerietnls, They alsy wosd the
e “Lowsion Class” in precseribing desagh pressare,
bype ol consisnion, and mazimam ollgwable operaling
pressuns, To sioplify wse of his Code, O e “popila-
flan densily amb=s" was gliminated. Constrsction Types
A.B.C.and D wens clunnnaeed and replucesf wilh the
furie lerminobegy used Frr desipndocecion olass.

The requireinents baved o Locadnan Clags wieps soch
Lhal Theee were me sgnificanl changes in the desion,
ipciellation, tesdinp. and operation of wping sysi=ms
due Lo Changes. in hﬂrm1n|;:|n:|g:,.'

Pipelines constucied poloe oy abe publwaticn of this
Edanor und designe] im arcordancs with locerion classes
establishied i compliance wilh prevoous editices 1F this
Chixd= may contimes o poe che Jocanion classes ssr
deasrmined, Fraveled thal when vbsaaraed incregses in
the number uf buildings inlended for hwman occupancy
ocenr, e Lovauon Cles determbinalion shall e ac
1mesenlel jn parz B4 T

Si2 Buldingd Intended for TEuman Oecupancy

Bl 1] Genarpl

fg) To deternine the number of buldings intzndsd
ur human accupancy R an onshore pipeling, Lay out
a zone '-tnike wede abmg the nate of the pipeline
with ibe pipeline on the center e of thes 2one, and
divide the pipehine a0 rarcwm sections | mile in
keogth such thet she indivedual keegihs will anclude the
maxiinum number of Biildings inlended for homan
cocupancy. Ciunt the numlbe=r o buldipgs ipended
low homan ocowpancy within each b-rube 2o, Foc
this parpise, cach sepacale dwelling oniv in a molsipe
dwelling unit building is 10 W Ccommcd @ 4 w=parate
banldsny wnAended For human oouponey.

Tt is nod imccoded khece ghat o full mile of |gwer
= |eve] pipeline shali be instebled iF dhers are
physicel hamicrs or oibér faciors dhal will limil the
furfher cxpamsbn of the mone densely populaied &rca
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0 8 fotal distance af less tham L omibe. It is interabed,
hawemwar, fhyt whire e gich RBantes axise, :ample
Allowance shall be oede in dewrmonring b limacs of
the lower steess design e provide [ produble fur her
development in dhe arei.

tfed When i gloster nf klings sniended fur lwinan
occupmey dicales Ovel & basic wile of papeline should
ki idencified a5 a Location Class 2 or Lecalion Cliss
5. the Lowation Class 3 or Lecition Clase b omay 1
ternninaicd &80 [ from the oearcel Baldine in the
claseer.

ik For p'ip{linl,ﬁ shidor than 1 Andé in I-.‘:u_E-jh. a
Locitiem Cllass hat s pepeedd of e Locanon Class
that wuld be cequired for | mile of pipsline traversing
the ara chall be asyigred.

Bk 72 Lawsetlon (lasses for Theslgn and
Cansirsclg

url Locariar Clrss oA [ecation Cluxs | oax zmy 1-
il weetiun Wil has 19 or feser boillings inlended
fur hwman seoupaney A Lowidwon Class 1 iy mleieded
ler caflect meas such as waselind, deesrte. mountaing,
AR land, 1armmbimid, aArul xp.arﬁ&li:r peapulared Areas.

t1y Chas Lo s This Divasion is a Lociatien
Clage | whene e desigr Bacioe of e pape i% greaer
than &7 par equak b ar less dhan PEG anel b
boen hydmsianeally wsed e 1235 wamcs e madimem
oeeracing prossure. [5es Table 341 | 143 Tor gecepdinens
L clesign Flow. ]

12y Clazs 1, fuviciewa 2, This Divesaom as o Location
Tlana 1wl the design Bactor ol dhe pipe i squild
I i less [hap OF 77 amel law le=en tested o LI DAcs:
Ihie iadarnk opadimg pretsurs, (Sce Toble 841 1148
far cECEplanne g -:h.-.'\-.'igrt Tlar.]

fe) focation Class 2 oA Lucaboe Class 2 is any -
mnle secnion thal has wane than [0 but feaet than 46
buildings inlendud lor human mecupancy. A Location
lass 2 15 loended o oefoos arcas where the degres
of pu:lpu]u,l:i_{m ic iplermedile helween Locanon Class
I wnd Leezation Class 3, such as fnings arcas around
citwes mred lowns, indesdra]l wress, cnch o ceuniry
gnlibe;, ELC,

() faacalion Clase 4. & Locadn Class 1is any |-
itwle searich chal has 46 or more boildings intsraked
For humon oeewpirsy sacept when a Lecation Chae
4 previli, A Locson Class 3 e intended a0 refec
areas such as suborban bonging develipinents, :.llup[ing
oenlers, reaskswdcal acas, edustial aens, and ndher
pu;l-l;lulamd areys ol rnqqlina: [awsaLicdn € 1ass & Tedplar: -
ks,

AME EA1E- 1% Edltion

fa) tewtanhon Oless . Location Cliss 4 jnolodds dieas
where multistory buiklings are prevident, whee waftic
is heavy oo e, and wlere thece wnay be numerous
tiher unhiies wndergrownd. Mulisiory means e or
mare Aaars above grownd including e e o growied
Acor. The depsh of hisemenes sar nunber of Bascasent
Amars b5 Henatzral,

B0 Consideranions Mecewyry Tor Dincentroikns
of Peophk: in Laocalion Class 1 or 2

fa) ln addien 10 che criens comained i pam.
a2, addivonal consideration mus by given ke dhe
poeasible consequenees of & fimlne pear areas whon: 2
cioncendealiun of people 15 Lkely, such as 8 church,
sehool, muluple dwelling vnit. kospilal, or recrmonal
arrd of an oTganizal charwder in Locarion Cliss 1 or 2

If 1w Tacilicy @5 wsed infregquemly, the mecjui remes
o subpara. [b) nesl ol be applicd.

(Frp Pipelimes near places of poldic wsembly s con-
calcals o people, swch s charches, schools. mulliples
dwrlling il 'ru.liln:l:mtl_.-:. I1|1'-:F-1I.al-, W recredienesl anean
uf an swgaitized warurs kn Location Choss | e 1 shall
meaer requiremencs for [ecatiun Class .

fc] Conceniralions ¢l panple reletred o i subpacas.
Cad and [12) abowe we ool oended 19 inclede groups
of Fewer dhun 2% paople per atonce o loccason ke
are nelended o cowe peopc inoan oudside wrea ac el
Hi in & huilding

B4 Intcmd

8401 Irosheomld b cmiphasized (Res Lecadicn Chass
(1.2 3% ord] as d=snbel inothe prevsons pacaps P
in fehioed as the geaeral description of 2 pesepraphc
arex having cerunm characlersies as o basis fow preserib-
e Ok pypes of desagn. consuuction. ond methods of
lessing b be wsed n dhese Bocalews o ot aieas thas
are compusble, A mecbeesd Localion Class, such ps
Locaion Class 1. refers anly e (e gengraphy of that
locidipn ur a4 similan area and gy mon r'r:*ci:'&ciu.l'il}'
indicers than a derign Faclor af 072 will sollace For
Al constrazlion in thal mrlicudar (G300 OF AME2 (2.0..
i Lawcariany Chass |- all serial crossings meepone o dicign
tactor of o.b; s pard. Bdl.122.

A2 When classifring bocecioms For debermining
the desipn Facwor for pipeling yomdructon and (caimg
that shnnld be preschbed, doe consderanian shall be
given o ahe pasibalicy of future development of che
ame. [F wd the fiane of plamnng & new pipeling this
futwre develogemenl appears likely W be sullicien (o
chonge 1he Class Lowcalion, dhis shall be caken inco
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cimgiclertiom in the design end desting of the proposed
papeline.

%41 STEEL FIPE

1.1 Sk Piping Systems Dedpn Requlrements

FLLL Sied Pipe Deskgn Formuda

fa] The design pressune For soeel Dac pipecg sysacims,
or (b msminal wall thicknes: for 3 given desion pressurs
glall = cleamumed by dhe [elbowing fomula gl
limilalions, = para, B41. 0100

F*-%.Fﬂ'

ndminal oucide diameler of pipe, n.
||:r|13iludi.nal ,uinl: Fudar obdained Trom Tahle
B41.L15A [eoc alsc para E17.01HA))

design Facdor whsuineed from Table S31.01044.
In semung the values of the despn fuclor, F,
due consulerankon has been given ard allowance
has Besn mmade for the vanmows uondedhickness
tnl=rances: provided for in fhe pipe specifica-
uians hseed and approved orusage in s Ooide,
design pressure. psig (sec also para. 540D
specafied onivmum yeeld gnngth, psi, dipe
lated in |he specificarions umder which the
prp was purchased fooom e inanulfaciunea 1ar
dedermined in accordance with paras 217020k
and BAI_ 112 The speciled eminimucn yield
srengths of come of the maore commonly used
prprang el wlose speecilicalons are inoorp-
rated by eefoeence hoeiein are labwlaced for
convenience in Appendiz D).

temperasure dcratung fecsor obeaamed from Ta-
Ebe HA1.1144

¢ = naminal wall thickness, .

&) Thes aesign it Fur pipelines in Docation Class
L, Divisien | is based on p&s pipeline operacional
rapaence id -i,:pl:nliun levels in mapees o] thesse pre-
viously rocommended by iz Code,

It shinld be notzd that the user may e eguimed o
El'la.l'lgé aal Sl pi.r.lt Oir cesfhuce pressare o B2 ShY S
madimum in accprdance with pacs. 8542,

jcb Fractere Conired and Aren. A frclare I.-:'l-ugh-
nest criteriaon or ober method shebl be specified 1o
contrml | ramiure propagaien when o pipelme is desigoed
o operale cither a1 2 feeop stress over % ahrowph
HIWE of Sh Y o sres MES T o Lergcr, o 31 A hoop

[ -
Il

e

3

i T -Er R TIR]

sress over TG thoogh SRR of SMYS in sioes smaller
than MEE 1D

When a fraciure losghacss crirenon is osed, concrol
tan M chicvid by enoinng thal the pipe hos adegquale
ducrility aod either by specifying adequate bughpess
o inselling crack aepeswacs o fe popeline w Siop
Propigitian.

(7] Brierle Fravewre Comtred. Ta emsore thar the
pipe has adequate duciility, fraciuce tcughoess westing
shalt ® pecfonned in scconlapce with the desting
prosocdwics ol supplemenany requoemsnl: SRY or S5B6
of AP 3L. or other equevelenl slicmatives. I dhe
OPeRIng IEMperMure Qs Below VITE, Ar Appeognae
bower acsr wonperatun: shall fe wied. The appespoae
boower 168 temperanare [or notch soughness shall be
Babem Lr b= oal ur belipw the Towesl erpeolsl meslnl
wemperacnre duging prcssure wsang (of with ar or pas)
aml cluring service, having mgard 1o past recunled
wwipecare data and passible effecws of lower an and
gromnd [emperalures The averwee sheir value of the
Fracwme appeardecs of the et specomema fion eazh
Feon chall noa e less than 35%, and Lthe all-heal averape
ileall mwdl 2= le=is than M shear when Chamy %
rotch 1esting. based on fel-sized Charpy specimens,
bH .\[rl:l."ifliﬁ-ﬂ. e ol leied S0 ul the Reals shall &xhabil
3 fraclum shear appeamnes of <40% or more when
dogp wenghl b=ar wesging I 5..p|:cif'|¢|,!.

(2] Deride Fraceres Arrect Tu eEnsore thal the
pipeline hac abeguale toughness b amess 3 duciile
fraciure, Hee pipe shall b= esl=d in accwwdance with
the procedures of supplementery requiremems 3R5 of
APl L. Ihe all-hean average of the Chapy enesgy
volues shall mesl or £acesd the enerzy valus calculsled
wsing vne ¢ the following sywalions 1hd have peen
developed im variows pipoline rescarch programes.

fal Bearelle Cofurbus Laborarories (BCL)
(AGTA)

OV oa Dk a !

16F Ameriogd feen amed Freel Tizrigure rAr37)

CVN = Osg R

fe] Hrinche Cray Councid [T

CEN = L S Rt

fop Britéish Sleet Compmradisn [BSC)

Cel = LKLY’
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whess
OV = full-size Charpy ¥-nwolch sbuopbed cmergy,
Mk
K = gape radiun, i
r o= wall thiekiess, .

T hoop stress, ksi

143 Meskanical £ rack Arqertarr. Mechanical crack
&FTCSI0rs comssUng of sloewes, wirc-mope wrap, baey-
wall pips, ar okbesr suidae 4vpes hawe been shawn o
provede 1ebiable neecvds of aiestog docnle o
The mechanical crack aresies shall be placed ar wtes-
wzls along the pipeline.

CANMHIN: Thr requirersernbs sgeeealnl an (2 shove gy hy
pHpelne E irardporung eccenainlly pare aechuike i dhe papc
Is Amllar In foaciere bolaveer b [ wed &0 deselop the
cmphrhcal ogu i gbove The presooy f bvasier hydrscarhese:
b CHUTs Her pas be exhibed ows-phase helmaw 40 wideH
gecompremmon andd bhus requires a greoter Charpr =nergs Lo
qrewil firgedpating g Frocture, Llhowba, (dpe foel has ben
cwded rdled o qQuench snd deTpered My med Behove 23
Inedcmbrad by Ihsg wqusBivna and mar aks regmire n grewier Charpr
HRECE Mo ArEest & propadering Ereciure. CabibAion. Mmesd be
perTwrmed Lo dekermime i (e decosmpreaion ealibdbs 1o phoce
hvlmvier, sod ym wowrcrsssd misd e mude oy By Thy wpplicahilily
ol ihe orresr eapunlbed wisere coibisel Deeplined Ko mur b
requlred. (Hiver=lyr, meechmnical orwck arrmolecy [wee 13 abave|
Ahould bt lanlled, o [t [Rarpy Cowphnsd eoqmitcinckl For
armeal shoukd be verelied thrmogh txperimends or sidiHenel calcu
[P~ N

B4 1L Limitatins on [hesign Presmoe Poin
Pacg, BAL YL, The Jeavgn pecsaucs ofdanesd Ty Lo
Farmubii in pira. B4 [ shall be mdeced te conform
T the Tulluwong

ferd T (uinace buin wobded pape slial] ) cacesd
the resirictions ol pura. BALT] of E0% of mill best
prewsore, whschever v Ui besssr,

the sl nul ezceed A% of the onll ke poessure
for all other pipes proeided. however. shoo gips, mill
testmd 100 a4 pressoes lesy than K% gl e pressore
cequired o produce a sress cquob Ly dhe Specibied
MinIMmucm }'n!ln:l, may e miesh=l owith o mill Iyp
biwidroswarie wcsr of eseed in place afier insiallaoon. In
the ovenl the pipe i peiesied lo o pressoes inceposs
vl Elee mnll sl preisare, icn * shall mol cocecd B3k
ol she reacst pressure recher than ahe inicial mill Lesc
pressare. [0 is anambalory 0o o Tqund s Le e
mediom im Bl wsry in placc afier inawllason «ner
the tesl pressure excopds the mill test presoarge This
parugragh 5 ucd ae be constoued vr albo an operacing
pressare or design pressure in exeess of thar pmovided
Iow hy para. R3LI1

LI

ASME R3LB-1r Foimn

241,112 Limltatioas on Specified Minimam
Yield Sireogih ¥ in Pars. 84111
fap If the pige wunder considecation is no mow pips
purchased wnder a specificotion opprovad ard listed in
thiz Code, the value of 5 may be delermined in poccord-
aoee wall o of e Tollsw ing:
fi1 % willgs For pew pipe quabfied wncer pan.
A2 f10.20%
r2) & walue For rewse of sl pipe guadifed oodec
e af the provisioms ol para. 417 1
(1) & value for pipe of unknown specification as
delermmined by [RariL. E1T.13h]
rb) When pepe thut has been cold aaorkad F rpeeling
e spzcified i pield sicegob Qs osueguentl y
healed 10 o wernpericary higher ahan AKFF far any
perod o dime ar vver SRUE I9e e tan 1obe, Lk
maatmunt allsewable pressoee av which dr can be wred
shill now cxcepd 7% ef the vales ohlained by wse of
the zreel ppe desion foimala o o pera. %1000
fod dnan cake where the Code refers o the specified
minimum vatue o 0 mechuanical propsrly shall the
hivkicr actual walue of o poopery b sobsiineed in the
siex| pipe desion foomsla pivan in para. #4111 IF the
actuad wirlue s Less Wan e sgeecihed alinoio salae
of @ mechanicul propery, the cloal value may ke geed
wlare F o geemoted by ahe Code, such as in proa.
%171 reparding the roasz ol steel pane

RI1T1S Akditiciid Wequiremneils for Momdnal
Yall Thickncss f in Para, 84111
cer) The eicoman wall thickress 1 required for pres-
sure cenGnnment as clelemined by pard 44011 oy
nor ke adequare foe other Jonces wowhich she pipeline
way b subjecied. (See pira. B0, 100 Considegation
shull alsir b geecn we Josding Jdise 1o wransportalion or
h:mdling 1l 1he pip:-. :Iurm]:l, wensiructiomn, weiehi sal
veatey dusing ceshing, and sonl loeding and ather secomd-
ary loads during nperfizn Comsulerioen daubl alsn
b given oo idoge or nechatical paininf requireoe LS.
Standord wall Lhickness. a5 prescribed in ASME
B0 100, shall Iz dfe leasl oormeonst weell Beckmess
weesl e thegided aml groweesl pips
{i] Transporion. inscollazon. or cepair ol pipe shall
md recuce Ui wall thickoess Al iy pioint e 4 e kaicss
bees ahan 1% of the neminal wall thicknese ac deler-
nured by pira 530 11 Bar the desipn presure e whsch
the pus 15 1o Be subgected.

#1134 Design Fectors F and Locadlon Clesses.
Ther clesyen (acior in Tabe 540 1145 shadl be usesl fewr
the designated Lewsstion Class, All cxoepiessns o basw
iknign fachors do by wsed in the decign formulp aee
givct i Talde HALIT4E.
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TABLE B41.113A
BASIC DESIGN FACTOR, £

Lecatica i Dienvign Fador, &
Locaieon Coass 1, Biwlslgh | L.uT
Lociiscr Cle= 1, 1wision 2 fA.7132
Lialigr. Gl 2 .50
Localir [lpss 3 oA
Locakkn Clxes 34 0.dg

RALILY The lodgoudioad gant Ficlor shell be in
acrordancs with Table Sdl. 0154,

BALLLE The cemperatwee deraring facne shall be
i scctntlence with Tuble 3401164,

E41.02 Additionul
Incstrucibons

$41.121 Fabolcated Assemblleg, When cabesaied
aestotdies, such as cupneslions For scparators, mein
fing: valve acsemblies, orosa connecrions, river crusdng
keaders, e, wre o be installed 0 ameas deAned in
Locpsion Clase |, 2 design facior of 04 s reguined
throughewt the wsembly and for a distance equal 1w
the lesser of 5 dismcwes o WO oo each dipsckion
heyond the lad Ritling, A shorter dictance may be uaed
provided whar conibiced ttresses we comsidered in the
d=xign of W inslallalion Transition peeces al whe ond
of an assembly aod clbows used shoplace of pipe benls
e nWd coosidersd fttings urder the eeguircricncs of
this paragraph. Alo sec pam, B22.

BN PipeBes or Malns on Bridpes. The
desapn feecor for pigelnes or inaus supperied by ruil-
i, vehioular, podectrian. of pipesline bridges shall
e dercrmined o aocardadce with the 1 ocadion Dacs
presenibed for the area in whch the bndge 15 Locawsd.

i Liwatnon Clags |, however, A design facior of i
shall be wsed.

Dezipn Imformalion or

$41.13 Protectdon of Pipdioes and Mains From
Hazardz

fzl When pipelines and maint most b astalbed
Wiesre ahey wall be subject 10 nntom? hazards, swch 85
washous, floods. unsweble soul, landshdes, eorthaquaks.
relafec events (spch s surface fulting, soil lgustacton,
and soil sed slope inscabily chamci=mdees), o otker
vonditions that may £ause s=rous movemem of. ar
dbnormel koeds on, the papelice, crastnetzle precautions
shall B laken 10 priject the pipeling, swch gs increasing,
the wall thickness, consliuclng revelmemts, preseming
gmzign, ang inslalling nngchors

1}

| "EWJES FENF 3

rh) Where pipelines and mains cross ameas thal are
normally under water or subpcr to fooding (i, lnkes,
buvs, or swamps), sutficieny weighl or anchorage shall
be applied vr the line L prevent fodation.

[c) Because submarine coossiogs may be subjecr o
washouls due o the natural hazanls of changes in the
walerway bed, saser vebocines, deepeming of the chan
nel. or changing of the channel Iocasion in e waterway,
design considecasan shall be given I0 promcting the
pipeline or main a1 sach crossings, The crossimg shall
he bocated in the mere stable bank end bed locations.
Tie depaln of the line, kxatien o the bends insalled
in the banks, wall thickness of ke ppe, and waighting
nf the line shell be selecied based on the charecrenictics
of the waberday.

fofl Wheee papchnes and mamns ame =xposed. such as
3l spans, trestles. aod bridpe crossings, e popelinas
and mmuins: shall be masenably protected by distance
or bamicades from accideowsl dassage by wehicular
iraffic ur oiher casss

#41.14 Cover, Clearance, and Chilug
Beyuirements Tur Buried Steed Plpelines and Mains

Bl Caver Requiressenis far Malme Bured
mains shall be insaaleed with B cover woa becs than 24
. Wheot thes cover provision cananl ke met, or wiers
etemnal lopds maw be escessedd, che men shall be
emrased, bridged, or desipned o withsland 3ny swch
anlicipzied catemel Ioeds. Wher famming o acher
operalong ought resull i deep plosing, in areas subject
{0 ermosion, of in locatkons wheees future grading s 1kely,
such as ruad, heghway, radlniad, and ditch coessings.
ahlitionad proseciicn shall e provided.

K4l 142 Cawver Regulrements for Pipelines, Ex-
copa bor cifahiore papelimes, bumed papelines shall b=

inslillesd with 8 cover md less than thedl shown in che
frdlovwsng LaMe:

Cieer, 0
For Rk
Encwamivn [Ng (]3]
Pps Size Fupe Si2e
B Flimmal KTE 10 el Lmper Thes
locanon FAavac e Smalke HPS
Clam. | ol | |2 E
Clas: 2 il 13 1£
Clusses L wod 4 o ] M
Drainuge dilgh 3t e H o]

Pude wmali and
railicual apaings
[T BT |
HOTE
417 Bock excavdanen & ewcLran ha rquires HAHINg.
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TAELE 841 113E
DESIGN FACTORS FOR STEEL FIPE CONSTREUCTIDN

Lae-Mioa1 L1255
|
Facdily Diw. 1 Diw, 2 2 a 4

Pipelines, mainy, ard seryie | res [ame poes B3 25000 1|y nr 0o Q.60 Q.40
Crasingt of roam, ralicsals wil oyt g

a) Preals roads 0.&0 0.77 0.4 .50 aap:

Lb Umimprcesd pobies rpade e n.ea] Jak .50 0.4an

(1 Ropdy highmgyy, gr ok ey el with Banl e @ aed railrmsands | | . 050 0.5 i [H
Cra=inga of roads, ra #oans wilh caarg:

LAy Privile mads 1.1 ny Ll .50 o.ud

Ik al 4imgeeen] ol o roans 0.3 4.7z [al:1n] 0,450 (=l 11}

) Ro#s highmass, or puElic seepals, sich hard sucface and raliraads 0Tz 0.72 [nE 1M 5D LE 1]
Faralled eexenachirdl, of @ el ared maing an 2035 a4 railenads.

‘al Privane roads 0.0 0,72 uy 1] I 5 L ]

Bl Urarpenye] e eoads .80 ata Y| | 0.41

w1 Bads, highraaps, ar puhlie e mitn Dacd soclacs a0l railenads QRO QA uf i} | i a 0.%3
Fabricaied assambimy jues pyry B4l 211 q ki =R H fxmn 0.5 0.42
[igel fub o et e pord G215 2201 Q.60 (-1 ] [y H] n.7a n.A11
Lumpresspr slakiun papiry L] ul-Ti| &t 0.%0 .43
Mesr conranleation of peope in Lotalin Clpses ] an) 3 [ose paes g80L30R107 =3 1] 12 &) .32 0.£0 D40

Where these cover provesion:s canm be e of where
exiemal loals may e escessive, the Fipeline shall be
encesed, hridged. or desipned o withstand any swch
amicipnked sxtempl loads. In ureas whers tarming or
oahcr operanons migh resuli in decg plowing, in areas
subject 40 ersion, o in kevitions where futurs grsling
l2 dukely, such as ar coads, haghways. railresd crossings.
amll diteh eroesings. addisienal protection shall ke proe
wided.

B41.143 Clearance Beiween Fipdiney ar Malns
ad Tlher Lladerground Scruciores

fa) There shall be al feast & in of cleamnce whemver
possibbe belwistn any buried pipeloe dad any olher
viderprousd swucaidce H wsed in comjunclion whth
ihe 'p'ip:lim:. When such clearmee cunool be allsined.
precaurnswnd 10 pecmect the pipe shell be cken, such
as ihe insaellation of casing. bodging or insulsing
malerial.

&) There shall be ai least 2 in. of cleamnse wherever
possibde balween any huned gas odin Bnd any aber
undergraund siouciure nod wsed in conpunclion . with
e ridin. When Such clearance canndt be ahzined,

precawions 1¢ predecl dhe min shall be diken, such
ax dhe wetallabun of insulacng maeosk or casing.

ML 14 Cusing Hequlremenis Vnder Rallnsada.
Highways, Roads, or Siveets, Cesings shell bz desipned
b wikhestond the 5.|||p|,-:|ri|'n|'|.1r:['d huids. Where themt is
3 passibclicy of wacr cmering the casing. wbe ends of
the casing shali be sealed, IF the end sealing woul o
Lype Claar weill peiain Oee msaariiun @l lowable opsrating
pressans O the camer pipe, the cising, shall be designed
lnr thas presaure anel al Beast ke Cee design facwor of
O Wewong of seekd ceing: 5 onor mamdaionn
howewar, il vems are insilled they shoutd e provscoed
Fromn Cle weather oo pecwent warer [omm enbering the
cesing. [(Requirements For crossings wilhin casing
ik aod heghways are slocwen i Table 841 L14B. )

B4L.1F  Dwsign factars arg summanred in Tahlbe
Ldl.11d4H.

3413 Lnshallatbme of Sieel Phpelbeey amd babne

K121 Camsoroclbon sSpecilications Al conzome-
rion work performed ao piping systems in avconclanes
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TRBELE B41.1154
LONGITUDINAL JOINT FACTOR, £

Tpec. Noo Pipe Thadd & Faclor
HETM & %1 Seambess 1.00
Elecinc Hesiskanoe We cd 1.00
Fuornsce Bub Weldad: Cominuor, Wekd oA
BAETM & 1CE  Jeamibrg b
L5TM B 134 Eleciric Fukign A Welded 0.Ad
L£5TM L 115 Eleclic Rasislawa We degd 1.00
ALSTM & 19 Elecinc Fuslon wielded [N 1)
AETM A 2b0 Spiral Wekded Blesl Puyps LAG
LETM B 332 Soambess 1.00
Eleclnc Rasiskaroe Wrdard 1.0
ALTM & 383  Davkle Submergec-Arc-weldad 1, 1H2
BEPM B 670 Elkciric Fukion Wehhea
Glasses 12 F4, 33, 43 53 0.80
Clasaes 12, 22, 32, 42, =2 1.0
ALETM 2 pIT Flmirg Fusivgn Yw'=iged
Llasses 17, 73, 31, 4% 52 0.BD
Olaseem L2, 22, 32, 42, 52 1.0
AFlEL LT ET] 1.04
Elmcbrr Raslskarce Wieldad 1.040
Elilre Flazh 'mieded 1.0
Eubmerpad e Wl osd 1.00
Furaace it wiaigen .ed

GEMERMLL WMOTE: Deforecions hoe che var ous glapsas of wolded pips
e JaweEl in geAra. B0d pad

TABLE 5al.11na
TEMPERATURE DERATING FACTOR, T
FOR STEEL PIPE

Temperalwre Deracing

Termperalora, *F Failer, T
250 & l=e 1.0
ju[uli] N Y
AN 0.%1%
L ali] 0 %00
L0 0.8k

GEWERGL MOTE: For inbermed aee 10 taturts, infendsdabe 4r
Rl larigr

with the mquirements of this {ode shall be dome umbs=r
COMGUUCIion apecifcatuns. The consiruction specifica-
fivns shall cover el phaszcs of cur work and shall

b in sulfusent detnl 4o cover the vequircmens af
thiz Code.

BALIT Inspeciin Provigons

R4LZN The operating company shall prowide
suicable specion Invpecions sholl ke qualified citkher
by eapenience or tmining. The mspeccor ahall have the
awthoriy o weder Uwe repadr or remeval ond rplacement
ol any componsnd Tourd than Taiks 10 mser the scusdanis
of this Code.

i3

L3 H12N

HI12ZE The installateon inspecuun provisions for
paphiries and odber facililies bo operate a8 hooges stpksses
of 20 o e of Ihe specitied minimum yield swength
shall be adequak: oo meke possihls ar keast the following
inspections al ufficiendy frequent wmiervals 19 ensume
gocd yuality f workmanship.

fars Inspecy the surface of dhe pipe for serious surface

defecis jusd priod o the coating operadon, |See para.
H13. 29 ap ]

(b [nspect Lhe surface «f the pips cealing B5 % is
levwverest imin dhe ditch wo find coanng lacerawns 1hat
indicase the pipe might have been damaped after being
cogted.

re) Inspect ihw fitup o the joints before the weld
i5 made,

fd) Wisually imspect the sidimper beads before subse-
quend boads gre applicd.

re) Inspest the cocnplesed welds heforr they are
cuversd wilh coaling,

U7 Inspect the condiniow of the ditch bitom just
before dw pipe is lowersd in except For offshore
Pipelunes,

g] Inspect the fc of the pipe 1o the ditch before
bavkfilling, ¢ecepd for offshore pipclines.

1a) Inspece gl repairs, replecowsenis. oo changes or
dored beltwe they wre covered.

iy Ferform such spazisl besae Bnd ansgoectson: a8 Are
raquirsd by wke specificatrons. soch as aondestnscrive
westng o welds and Wecirical testing of the proective
cralinE.

|"_|'_.I lnipbl:i backfill neaterial r.ril:lr I uw= angd phserve

hackfill procedure I0 enpsare nn damage oocurs B0 O
coating in the process ol backkilling.

B41.13 Beoads, Elbows, aod Miters In Sieel
Pipelines atd Malnge Chanpes in direcion may be
made: Ty the wse of bends, elbows, or miters uneker
e LisikEinns noted below.,

B4l

[al A bend shell be free from bucklmg, orscks, ur
other cvadence ol mechanical damage

[h] The maximum depree of berding on 2 feld cold
bend may Be  debdrmined by sidber medboad 0o the
tahle haliw The Arst 2olumn expresses the wasmiem
deflection in an are length equal 1o the naminal outside
disrneter, and the second column EXpesses Une M
radivs a5 B Funcoon of the meminal gulside giamester.

s
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L84 34
Dt ol Mulact i Hadus =
Minuinal Enngriwbimd Ak, Berd 10 Pipe Dhameien
Hpe %ize deg [eee Ba1.22115]]
Emalle than 13 W1 731100 Ty
17 11 14
¥ | i ha
14 14 un
15 2 nn
20wl Jwrge 19 Hall

fol & field cold bend mow be mode g shorter
minimum rodies than permilted in Th) abwrve, provided
the comgpleted hend meos all ofher sequincmenis of
this section. &nd the woll thickness after Bending is
N |e3s hun the mipimom permitted By pars. $3E0L
Thes may be demunsitaed doough approposs esring.

rof) For pipe smalker than NP5 120 ahe requiremenls
of () abaove st e anel, a2 wall thickness afosr
hendipg, shall af e lems o che e peemied
by para. B41.11. This may be demonsitain] thriough
approgiale boaking.

fed Excops Tor offshcde pipeline:, when a circumier-
et weTd ovcas ina hend seclun, 10 shall s subpeced
to eaxdiography exominaen nftee Rending.

(F) Hal bends made on cedd weaeked or hear parad
puie shall b deasgnes fior loekee saress kesels in aesnnd-
pnce with pam B4 1 2ihe

(g} Wonkle bends sluall b permied only o sysioms
OpsCTalang Or Irss than 2[EE nf dhe specilied mimimum
yigld strergth, Wihen wrinkle bends are made in wekled
pipe, che longitedinn] well ghall fe licalsd @ near o
) ey wirth Clee cope of the wrinklke as condinons will
permin. Wrinkle bends with shiop kinks shall ool e
peramiteed. Wrinkles shell heve a spacinp not less than
the distAnece egial 10 the diameder ol Lhie pipe measuned
alog e cwach, On pipe WFS 16 and larger. Lhe
wrinkle shall el prmluce 3w amgle ul mure Oean (e
dez per woankle,

AL Mapzred beads are permoed provided
the feellonving Piminasions are met:

(o) In syoiems int=ulesd 1 op=rate o JFS ur s
uff ehe apecified meninam yicld surcngih. miseced bepls
are o permritiesl Defleciiund cased by swsaligamen
up ke 3 deg e w considesed as mibers.

fi) [ wyspems inlended do opembe ol 105 or nwes
ban kese dhan PR of che apeciflad monciom  peld
strength, the el deflection angle of cach miter shall
not excesd 12' deg

fed Im aystenns iotemdad to oaperaac an less chan 0%
of b speeificd mimimum yield strength, the ol
deflechnn amgle al each nocer shadl noc cxeeed 0 dep,

da) [ shapenis mecnded o operabs ot Y% or moes

6
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o the specifiod minimun yeeMd streagrh. the manimom
dislance belwesn mui=s ameasmed an the crolch shabl
ned he |#5s Lhan one pipe diameber.

fed Care shiddl 2 mken in ovaking mincred joinls b
provibe g apacing ard alignmem oad full pene-
Canor.

BA1L22F  Puctory-made, woslzln-seel welding el
huwes oW Dansycrse SEgments cul chereliem may be
uwed fow changss an dirsctisn, prwvided dhar alw arc
length mepsorsl alumg dwe crolch is ac leasa | in. om
g ates NP5 2 amd lorger,

B41-24 Pipe Swrtace Requiretsents Applicable bo
Fipelines awd Bains to Opcrale al 3 Flonp Sined
of 0% or More of the %pecibed Minitiwm Yield
Micengdh, Couges, proows:s. and noiches have besn
found 10 e an imporianl cawse ol pipeliae Tuslunes,
and all harmlul lefects of g woine niws be poseepezd .
elnomesvd, of repaired. Precagtions chall be raken sluring
manufacrirs, hanling, snd mdallandn o preEsent the
wougme, o groosing al pipe.

Bd1 k4] Dredecibon of Gouges amd Girpnves

‘@) The field evipecison proyuded on sl job shall
bz swicable v redoce b oan sccepiable miomony Che
chances rhal pouged e prodecd pape will ger o the
Fimahied ppeline or main. Inspection for ihes pomeae
just aheid el the ceclnp opedaction and dueeing the
Irvwesing-n and bockfill operation s requered.

fh) When pipe b5 coaked, inspection shall be amide
10 dexecmine thal the <mating machine dees ool cadse
hurmiul ueees o BROVEE,

fod Lavenalinee sf e prowviive coaing shall b
carclully examined prior 1 the mpor ol Une ooaning
i determine of the popc Sufacs has been damaged

41,24 Field Repubr of Gowges and Grooves
(dy Imjuriows pouges or growoves shall b2 eboved.
(4 Gouges o prvsves may be prouved by gonslng
o smenath comia, proyided than the resubling wall
Unickoess is no bese than the minimom presenbed by
this Crabs oo Lhe condiions ol wsage. [Ses parn.
.15l |
] When the cowdinans oullined in para. $47 242k}
canmal be mer the damaged portion of e shall ke
rub o as il cplineder aod replaced with 8 gaoosd piece.
Ins=rm parching is probibited.

F1.247 [hems
() A denc py b defined ax 3 depresseon Eleet
prxiuces & gruse deswrbance in the curvature of the
pipe wall {as opposed b & scmitch ur gouge, ‘which
medices the pipe wall duckocss), The deph of a dert
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gheil| bet mieasured 85 the gap belwesn the Iowesl point
af the ded amd a prodonestion of the origina contour
ol the pipe in &Hy dirsction.

fh] A denl gs defined in para. R41.74%(a), which
fontaing a soess foncentrabor such as & seratch, pouge,
groove, OF anc bl shull be removed By cuthng out
the demaged portion of e pipe a5 a oylinder.

fel All dencs thar affect the curvawre of the pipe
at the longinding weld o1 any ciumicoemiot weld
shall be mmeved. Al dems thar eavesd 3 maximum
depth of Y in. io pipe NPS 12 and soaller or 2% of
the pamiinal pipe diameter jn all pipe greaner thae NPS
12 shall not be permitted i pipgelines or mains inbended
(0 aperate a AL or more of the specifled minimum
yiel srengah. When deny ape pemoved, the damaged
paetion of Lhe pipe shall be cus ot a3 o cylinder. Insert
paiching end ponkdbing oni of the dencs is porehibined.

B34 Motches

fer) Noaches on the ppe surface an be caused by
mechanical damage i manufesiure, tanstatisn, han-
dhatg, vr insallation, end wien delzrenined 10 be me-
chanically caused, shnll be trcaicd the same a5 goups:
anl gromvss in para. 8411410

fEJ Siress CONCENCraNions tat miy or may nod involve
4 promewical noteh may slso be creasd by a process
imvalving thermal ooevgy n which the pipe 2urfasce s
heared sulfscsently 3 change ds netchanical o mecallor-
gical propemics. These wnpedecions are termed “mecal
torgical mowches" Examples include an o bum pro-
duced by accidental conwset with o welding elecorods
o a ganding burn produced by excessive foce on a
grinding whesl. Mewllurgical potches may resull
EVEN Mohe kevert siress concenifanons than 3 mechani-
vul mdch ard shall be peevenied or climinaed i all
pipchnes ioeended 10 operate a0 2U% or mom of the
specificd minimum yeeM suengih,

841248 Eliminatbon of Are Burny, The meaalbor-
gical notch caused by are bums shall be mpuved by
grinciag, provided the grinding does nol reduce che
cemnining Wwell thakness to less than de minimun
prescribed by this Code foe e conditions of use.' In
Bl maher casss, ppuir is prohibied, sed the portion of
pipe containing ke anc bumn mus be cul ow oA a
cytinder and repliiced with & good phece, Insem patshing
is prohibiscd. Car= shall be cxercised (W ensure tha

' Complecs removed af the meraliwgical auch cpeaeed by za ac
bum cam bz daiamined ae Tulluss ARer viobke cridooee al fhe
Wi fan [iw boen remerrel by grindeky cmshoshe ground ares
With & 20k zhdicm 1 amenonium pereadfae & blackened spor
e modence OF L relallugicd modch ard indic aes e wddicimeg]
Arinding is meoTssary.

W 0739670 OLLYO9? 27 HR

n

LML

thy heat of goinding docs nol produce & metallurgical
neshy.

E41.28 Miscellaneous Chperatiins Involved im The
Installarion of Sieel Fipclines and Makns

841351 Haodimg, Hauliog, and Strioghng. Cure
shald be taken i ahe selection of the handling equigient
and in handling, hecling, ualealing, and placiog the
Fape 5o as mod o damags che s,

841352 Instaltatiyn of Pipr in the Dhch {n
Mpzlines apeeating af strsues of 20% or mone of the
specfiel minimam yield sreagihy, af v important that
SAESELS mijnisad on the pipeline by sonftfuction be
minimized. Except Eor offshune pipelines, the pipe ahall
fir the ditch wilhoul the use of ckiermal Tome (o hatd
it in place wocil che buckfill 5 complewd. Whees lung
seciwo of paps thar have been webkled wlongside the
ditch are lewered in. care shadl be exercesed @ w5 not
n jeek the pipe ar Dinpese any strains that maey kink
o pul & permanend bend inoahe pape. Slack Toaps are
not prohibited by 1hls paregraph where laying condituns
Temder dheir wse advisable.

841,153 Backhlling

fuy Backfilling shall be perfectied an 5 manper to
e firm suppon wider the pipe

thy If there ane large rocks in dx anareny] o be
used lor bockfill, care shall Be wsesd to prevent damagpe
2 1he coating by such means s he wse of mxk shisld
marermal, o by making whe aminal fGlE with rock-free
meczeial sufficien io prevent damage.

fcd Whers he sremch is Aooded e consolidebe the
backhll. care shabl he exernvized 1o sre (har the pipe s
nat flivausd fremojte mn Beanng un e trench beadsom.

Ba1.26 Hot Taps. All bl tape shall be insalled hy
rained and sxpeoicheed cnows

E4LIT Precputions to Avald Fxplwdons of Gas—
Adr  Mixlures o Lincontrollcd  Fires  Duripg
Constrection Opcrallong

B41.271 Opersiions such as gas or elecirc welding
il Cucking with cutliog inrches can be safaly performeeyd
o0 pipelines, maing, and auxilacy sysipment, provaded
thal dhey ame eamplelely full of gas oc of wr that is
(ree from combustible materpl, Sieps shall be wken
h prevent a micture of gas aod wir i pll poinls whare
such opoiations wre 40 be performed.

B1IT2 When a pipebre or main can be keM
full o1 yas doring a welding o cutng nperaion. the
flowing procedures are moommended.
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[a} Keep a shght fhow of gas moving toward the
poinL where cutling or waldug s being done.

fb) Conerd (he gas pressure ol the sine of the work
by o ruilable means

fed A Fler o ot js made. swmedsacely close all slots
4 npen erulé owith cape, ughlly feeed convas, o ciher
suibalile caaberials

¢o] Dho ol penimr Lo opemings 10 meanaEwm ancrvensd
ar the same 1ime. Thic is ooy epsenin of the ceo
:pc;ning; are wl shilf=rear cle valuns.

B41.27T3 Welding. vwling, nr ¢iher uperistson, Ul
zoild he wosewece of ienatian <hall non e dnne onoa
pipeling, wain. or auxilery vpperasws thal conaing i,
iF % b venecied 4o @ source nf gas, unless 2 fansbe
means has been prowvsked o peevent the formocon of
an expbiodees modoee i the work e

B41.274  In sioabice where welding o1 sulling
sl B done op facililies chat are Adled with ar and
sompecied 1o a source of pas, and the precartiong
reconnmcoded shove cunmed be Laken, ope or more uf
the Tollowing presciulions, deperdimg o0 CiRCUmsIances
al Clet jobiace, wn: sggesed

fr) pucgmg, of e pipe or equipmgnl wpun wlach
wolding or cucling 7% e e done with an e g4 or
iUt puegihe wilh gir b0 swech 3 manner thal a
combpsible migiure cews o lanin o ke Tacilicy ad
lhe wiark aa

fig deaning of e ainieaphere in the viginidy of the
rone 1o b healel belome b wirk idosianed and a1
intervali a5 the work proprecses wich o combnstidde
Eas inddcior 47 by uther Sunable means

i) careful werilicaliun b fowe cind d.lll'il'lg the wark
ensuring Wnal ine walyes than isolale 1he work frum a
source of gns oo mot Jeak.

241275 Purging of Pipelines and Malng
[w] When a pipeline or main iz b2 he pleced in
service, 1he aic in oL shall e displacad. The following
are fgaoe acocpuble methods:

A1) Tnieewde o nwderuiely sapld ard continuous
Ao vl s im0 one end of 1he ling o] wend Clee aor
owl the obier end, The gus flow sball be cominued
wilhow! udenopiaon wntl the veabed gas s free of air.

£21 IF the wenl is in o location where the rebease
of gas Nk Oe aldusphece M@y cause A hacarmdons
vondiaon, ther a slug of inert pas shall be weaduced
betwesn the pas and ait. The gas fow sball then be
cemtinued withear sncmuption wasil all of the o and
et 235 have been removed Tion dhe Taailicy. The
wvented pases shall be monitored and Lhe vend shall be

1%

ASME EILA-194 EXibem

closed Besfyme any swbstantial quaniity of cumbustible
£15 i5 Tebrased wr e Armdsphers

ik In cases where gas in i pipeling of main is la
be displuced with air and the 1at ar whach abr can be
supplied to the line g o small bo muke a pracedare
sipmlar 1 hot e cverse of that desenbed in (B8] Abve
feasible. @ sluz of aeert ges shild be iroduced 1
proven the tematmn of an eaplasive misture at fhe
jnigrfice hoiween g and ain Milegen o coisen
dunade can b used Tor this purgase.

rey oo pipeline or anaue conwining pas is o b
remnwverd, the oprdeon may be comied ol i woodasce
vath para. B4 172 or the lime mioy be FiraL discanoecied
frem all sources of gao akl then therughly purged
wilh aic, water, wi incil 2as befoss any Timiboe cuttlng
o walding 15 done.

rdy I & gas pipelme, anans, of auxilory sguipmeds
v L Ime Filbed with air afier having Becn o service
and lhess 5 51 mssonshle possibility chal the ipeide
surfaces of the Facility are weited wale volaale inflam-
mable Nquid. o7 i1 s liguebs anight bave socnmidaied
in Ww place., pmging proccderss designed womed
this siwanon shall be wsed. Seeaning of e Facility
wrlil all commsnbbe liquids have been svapwadled dnd
swepl ot i recommended. Alhag of e Bacility with
20 inert gus and keeping i full of wwch gas cdumg the
prugiess of any work that might sgeie an explesive
mikrnre in chee Facilily ia an alterpatiee pe2opmmendalion.
The eesibalig of sarking siotic sporks wilkben the
facilily musl mal Be cwverlooked &5 3 possible warce
uf g,

RdL2T6  Whenewer the uccidental igmiten 0 the
open air of gas-air misiure smight Be kely o caese
persnal mjury or propory demage, precaoticas shall
be laken  For example:

(al Predubil 2osckang and apen Aemes in e aces,

(b Imzlall a melallic bonsl smond e locanien of
puls in gas pepes o be made by means oler dian
curnmg corehes.

o) Tuke precauluns Wy preesnt swatic elecinoily
%xarks.

{f) Provizle o hre eaumguisher of appropriule sise
und 1ypa, m accondance with ANSINERA 1D

413 Testing Aler Lvmed ruction

#4131 Ceneral Providons, Al piping systerms siall
be wsted afier comsirucisan 1o the requidcments of
this Code =scepl for preccaesd fobricoced nssemblied,
prepesbsd Go-in sections, and TiE-im conmections.
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The: circamicrenial welds of wekded tie-in conne-
tiocs T pressure besied afier construction chall be
inapected by cwlingraphic of other accepied nondeste-
bve methods i accomdance with para K26 Z,

Monwelded wean compealions mM peesture Lesied
afer consiroction shall be leak resied at oo kess than
e pressure availabbe when the tid-in is placed inte
phEvios.

841.31 Test Bequired lo Preve Sirengih of
Pipetines aod Maios o Operat: g Hoop Stresses
of 0% or More of the Specified Mindniom Yidd
Strengih of e Fipe

B41.221 Al pipctines snd mains o be operated
B 4 hoop o= of % or more of the specified
epinimume Yield srength of the pipe shall be given a
sl Far a) beasd 2 hr 10 prove acrength #fier consinclion
end before Being placed in operatioo.

RI2Z Location Clisses L-d

fag Pipeloe=s Tocuted in Lecarion Clegs 1, [hvision
1 shall be desred hydrostatleslly w 125 limoes design
pressure il the masimom opoEalng pescone is greser
than 72% SMYS. (34 par B41.36)

rf) Fipelings locawd in Locadsn Class 1, Division
2 ahall be 1edded mither with air of gas o 1.7 times
the maximum opcraning pressoes o hydrostatically 1o
a least |1 nimes the maaimum operaing pressure iF
Lhe: Masimam opecaing pressure is T2% SMYS or bess.
(See pary. 54136}

fv] Pipelines and mains in Location Class 2 shall
be lesed either with ar 9 1.25 4mes the maximum
operaing presswe o hydrostaucally e a3t lead 125
times the maucnun operalipg pressure, (See para.
Bd|.36)

[} Pipelines gnd mains in Locauon Clasess 3 and
4 shall be l=smd Dydroaaically e a pressuns o bess
than 1.4 {imes the mavamum operatig pressing, This
requarement doet ot apply if, &l the dime te pipeline
or main is firmt ready for ws, oee ar both of the
Telbawdtg comditions exist:

(f] The ground Emperatue gt pipe depth is 32°F
o less, o might fall bo hay dsmpecasne befvwe Che
hydrosiatse e could be eomplaisdt, ar

{2] Waer of satisfactory quekivy is nur svailable
im sulficient quanLey.

In sauch cases am air dese boo 1. wwes the fasicnom
operanhg peéstund chall be made, and the limitaeons
oN SEErERINE prossurc arpweed by Tabls Bd| 32205 da
not apply.

fe) The west requiremem given in paros. 541.322(a),

Bl 31-Bad1 03

(bh, fo). and dd) ar summanized in Table 84132200,
(5¢e alse para. 81s.;

0 In saleenng the test Ievel. the designes o op
erating coeapany xhould be awane of e provisons of
pora. B34 and the relanonshipe belween test pressuec
ail gperiting presse when ihe papeling experiences
a furure inzrease in e number of dwellings: niended
o human cecwpangy.

Rl XY (kher provasions of tis Code motwaths
standing. pipclines and rmains crossing highways amnd
warlesnls may be tested in £ach case 1 the same manner
and wi the same prescuce B85 the pipeline o each side
of che crossng.

B4l 32d  Omber provisions «f thes Code nodwith-
scanding, fbricated assemblies, includmg mam line
valve ssgerises, s copmections, river crossing head.
eri, o0, instakled in papebines in §aocation Chase 1 and
desigoed in avewdance with 8 design facer of 116D
A5 requiced in para &41.1211, cnay be Iesked 85 fegquired
Fur l.ocation Class |.

1325 Medwilhstanding the Limiwions o sir
lesting impased of pati R41.3220d), air desking mey
e wesd 3 Location Classes 3 and 4. provided that all
of 1he following comdstioms apply:

fa) The maximum haop siress during ke s s less
than 30% of the specified smninwm yizld sirengreh in
Locauent €1agx 3, and bess than 40% of the spocified
minimurm yield swengih o Lociowm {liss 3,

by Thi madimum pressure al which the pipeline o
mdin i5 br be opedated docs midl enceed BFE of dhe
mailmum feld st pressoms wsed.

fv; The pipe invclved s now pipe having a Tonptwdi-
nal joant Bacioe, E, in Tahle §41,0154 of 1.00

Bl 326 Rerordk The operaling company shadl
mwinlain in #s fle for the wselul Lz of each pipeline
and maan, feconds showng he procedures wsed end te
data developed in cseblizhing s mezimen albewable
OPErling pAmLsure,

B41.33) Tests Required 1o Prove Strength for
Pipellie= and Maips 10 Operaie 2 Less Than M%
of the Speclied Mindnium ¥ield Surengin of e
Pige, hal jo Excess of 100 psh Sweol piping that s
M OpovBle a0 sAresses [ess than 3% of the cpecified
mimmum pield sirenath e Class 1 Locatesns shall al
least B2 wued in accordance with parm 340,34 In
Clacs 2. 3, and 4 Locations, such pimng shall be leced
m socdwdance with Tabkle 3413100, excepl thar g
or air may b oused ax the test mediven withio e
avaenmucn Binils sed in Table 64133
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TABLE 841.322(f)
TEST REQUIREMENTS FOR PIFELINES AND MAINS TO OPERATE AT HOOP STRESSES OF 20%
OR MORE OF THE SPECIFIED MINIMUM ¥IELD STRENGTH OF THE PIPE

1 r 3 4 5
Preswuse Texd Prescried Maropf® & |I00at2
Locadian Par il Opesacing Prassure,
Lrass Tasl Fluid M ririns Maximum et Lerer af
1 ‘waker 1.05 = m.o.p. My Lp ! L35
Dl L
1 -4 11 = m.o.p. Hune la. 11
Miviziar 2 b 1.1 % m.o.p. I1T1adp wdp
Las 1.1 = m.o.p. 1.1 2 d.p.
a Wi aber ].29 = m.o.p. Myne Ip - L21
Ar 1.25 = m.o.p. 1.2 = d.p. o d.p.
sand 4 wWarer 1.9k = m.a.p. None o i . lp » L4
INze L1} o d.p.

d.p. = Sesiqn prossees

m.a.p. — maksmuw oparaling ureyine (] Rettsiaeds he makimo— allnwdble igeraley massus |

i.p. = Llesl prasore

EIWERE. MOTC: Thiz Tabke defines IR- relaliseeding becasen sect prassures ikl odeitui allomable aperabng prestives suideyunl to e
Leal IF an spfrading campdny decldes 1hat IFe maamypm cpeesing (irisaore wall Be less than Ihe desgn pesaure, A corryandifiey reaucsian .
firfscribed Lesl sbmssure map be e o riftated inonke Prisiees Pest Presceiged, Monenpm, enlomn 11 2his redoced beak eahams 05 bard
hosgyer, the e mam aperading presdnre 2AMNG] 3o 2 ralssd Lo fhe cevign presinrs wilkoul relesting Lhe Lre bo dhe Lesl gritiSiek feitcribed
in i Prssre Test Fresce Bed Wasimum, colemn Sae pprye &)5 774, 45,013 and E40.2 18,

NI1TF
111 U'nr agzertony, W para Gl 3z20dn

TRELE 841,33
Mak[WLM HOOP STRESS FERMISSIBLE
DUR MG TEST

Claaa Eacaisn,
% of Spaelfu
Winimum ¥ wad Sirenglh
Tasl Medium Z a i
&ir T4 50 qo
[F £l U o

841.3d Leak Tests for Fipellnes ar Mains to
Qperale o4 W pai or More

841341 Each pipeline and maia shall be wsbed
abter consimuetiFn and Belver Beone pleced in cperalion
I dewruanstrane deat it does nat leok, 1 the fest indicaces
thal 2 leak exisls, the benk or leaks shall be Jocawed
and elinmeisk, ualess 0 can be desermined that o
ulug herard Lo puiblic salfedy eaosis

B41.34) The war procrdurs wsed shall be capahle
of disclasing all keaks in the wclun bemg dested and

an

shall be wehece=d afler givang due considcration e the
welnedrs: cunent of the seciitn and ke on WacBOCH.
Thas reguies the sagrcise of msponsible and expericnced
judgement, rather than dwnscrscal precizion,

FA1 245 [0 al] cases where g line is do be arsged
i & sarenglh prood 1esc bix 2P o mioee OF e sperified
minimuin yield swenpth of wthe pips, awl gax ur air s
e wst mediom. 3 leak dest shall e made a0 8 pressure
in the e Sman 1N pin W chal requirsd 0 prodluce
a howip sress of ek of dhe minimum pecified ysehd,
ar the line shall e walke:d while the haop siness is held
al upproxarscely 20% of the specified minmwne yeebd.

B41.35 Leak Tests far Flpelimes amd Mabhs 1
{iporote af Less Thap 1 p=

#1351 Each pipeline, mwin, id selaed equip-
ment than will operafy a1 less than LOG psi shell be
lested aller comsuicuon and before being placed
aporaLon o demonsimle thal ol dies pon leak.

BLISZ Cas may be bged a5 the besd mediom
at the mamimuim pressure available in the disinibution
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system 3l the Gme of the tast. [nothis case, te wap
bubbd: st may b used w bocote lesks if all pone
are agessible during the oesa

841353 Tesling ol svalable Jdistibution svuem
prescuses &s fwebveded for in para. 41352 may nod be
adequare i substanlial prdedlive coatings are ww=d Ho
wissld seal a splic phpe sewm, [F such coaings are wsed,
the beak |est prezsore ahall be 60 psi.

#ALM Salety During Tests, All testing of pipellnes
arid mains afler eonsdructson shall be doae with due
regard fow 1he safely of empboyess and the public during
the test. When air o gas iy wsed. suitable sacps shall
Be taken I0 keep persona et working on the besling
Dperatsons dul o the 1esting Bres when de Boop shess
is first reised fronn 309 o the specified minimonn yiek?
tor the miesimanm dest sicess. and ol the pressure ic
reducedt oo the waumum opersing pressure,

B41.4 Commisslondng af Fedlitics

B41.47 General. Woinew prcedures shall be soab-
lished for comnissieming, Procedures shall comgider the
chameteristics of e gas e by Innsporad, the need
10 isolae the pipeline from other conibected Tacilities,
and the dransfer of e constrtclsd pipeline o those
respondible Far ity opecation,

Commiscioning proceducss, deviges, and fluids shall
be selacted wr ensur dhal oothing is ineoduced jpn
the: pipeline system shat will b incompatibde with che
Bas w be wansparisd, or with e naciials in the
pipeline coHmponEnLS.

3142 Cleanimp and Drying Pracedore. Consider-
atign shell be given 1o the nepd for clesning and drying

the pipe ond its compomens beyonc tha mguired Tor
removal of e st medium.

84143 Functhonal Tetling of Equipment and Sys-
e Ax a pal of commmssioniag, all pipehes and
COMPressac slation manilar and control equipesent and
&yshems shall b fully funcuon sl especiobly includ-
ing safety systems such ac pig vag intedocks, presure
Al fow-monilaang sysems, aml emergency pipetioe
shwl-down syskems, Consideraion should alwe b given
to performing & finel sest o papeline velves before the
s 15 iniroduced to epswie that each vylve i5 operafing
cowreLly.

Bl Ser-Up Proccdures ard Introduwetion of
Transported Gas, Wrlen star-up procedures shall be
pregared belore introducing che franspomed gas inio
the system &nd shall roquies the folknying:

4]

S0 21

fa) the spstern be mechunically complone B opera-
ticnal

&) all fimctinnal tests be perfonmed and scoepted

{el all nocessary salety systens be opersivinal

fdy dperaling procedurcs. be available

el & comenurmcations syoiem be cstablished

{1 tansfer of the completed prpeline system to those
fespemsie Tor ils opersdion

#4145 Documentatien aod Records, The following
<cummissioning records shell be maiolsined a5 paomanent
necowids:

fa) cheaning amd drying peocsdwes;

FB) cheanieg andl drying mesuits

fe) funclion-tesiing moords of pipelse monitoring

fa) copdrol equapment &yslemis

(el compheied prestar chacklist

2 DTHER MATERIALS

B42.2 Duchile Iram Mping Systems Requlremesis

R2ZL Ductike Iron Pipe Deslgn

$4L111 Dretermination of Required Wall Thick-
ez Cectile inon pipe chall be designed in accordance
with the methidds sed forth in ANSUAWWA CIST
Al| M)

W2.212 Allowable Yaluwes of z and f° The vnloes
of design hoop soss «oand design bending slress  a
the buriinm of fhe pipe, (o bt used in Lthe equations
given in ANSIAWORA CITNAZ| 50, e

+ = 6,800 pi
= X&[WH] psi

B42.213 Siandard Ductlk lron Strenglh apd
Conformance 10 ANE] AZ1SL Dwenle jron pipe
shall e {0-42-10) grede and shal conforme wo utl
requitemenis of AMSL AT 2 Dirack (60e42-110] durrile
ron has the fedliang machanical properies:

Minunimt rmule :Lienglh G0N0 pai
Minimmam yiekl sirengeh AL i
Minipjum e=sng o 11 3

S4I24 Alwwable Thickness For Ducdle Iron
Pipe. The least ducribe aron mpe thickness penmitted
dare the light#s1 stlandurd <loss for each nominal pipe size
wi chown in AME] A0 52 Srandasd wall this:knesses Eor
X0 psi makavuen working pressure and scandard Laying
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TABLE 347 714
STANDARD THICKNESS SELECTTON TABLE FOR DULTILE IROM PIPE
Thicknass, In.
Qeph of Cover, 4
Wominad Laying —_
Fipe Sirr Cowetlilnzn 2t W & ! 12 113 0 L
L a C.2H = 1h 0.2z 0 n2 G Ze 0 e a.28
L] (i1 C.z8 0.2 dQ.2R 0.28 e 3| o zA a.ze
q ] oz 0249 0.3% .39 o2 L] 0249 .0
E L] (L] 0.23 129 0.2% 0.249 o &4 1.2%
E 4 0.4l 0,11 Y 1.1 0.9l ol o1 111
E 0 11 1 1.31 2.3l 0.3l o5l 1.21
& & o33 0.3 o3 niz .32 0t 0.32 0.13
F 032 0,11 13 0.1% a3 Q.32 0.l 0
b I A o1 .35 0.15 nas 1.3% .44 .36 .18
A Al 35 a1t 034 mn3s 1.15 3% 0.38 I e
12 L 0.ar 037 0,37 iyt 1.1 par q.dr% 43
d 0n3r h.17 a.57 nar 1.a7 uar a.40 [HE ]
1a 1) L 2 n.ak 0.3k (L1 n.3% pAz .45 2 en
3 [ N34 1Y LY} 0.} n4r 0.4z gL}
14 &, .37 0.3 0.3z o i? n.da n4s 1., 0.en
b n C.3T 0.3 0.37 0.40 n4s 0.4 LEL
3 A T 3H 15 0.ae 1] n<1 N4t .50 0,57
[ i 3R L 3 035 0.38 0l L] n4ar 053
0 B .31 .39 0¥ 0.3% ) I 1 0.5 ca
E .31 39 .33 0.3 pag & 4R (11
14 & .44 0.yl G4l 0.d4 0,50 R 5h
A 0L 0.4l .41 041 & a? o561

LEMERAL WLTLL
lap Thoy Tep# i5 aken Thom ANE] 821 52,

I3 Laging Gondieor & (ut-tmlisn jrench wilhiul biocks, umamped G bl

el Laywng Cormtion B- Nai-holeam eréoh o thool tocks, damped S clliL

{ds The thivasacsas in chik Table are aqual ko or in exoeid ol 1haan roqused oo weihsland 24ik pbi wirk f¥] Dressure

(ub Al [Rigknesses shown 0 this Table for the d6plhs ol cover woecied are $3equats fer lrench icats including druzk Sunerload.

11 For the ipaean of design, e AHEAWWE C150/47 1 2,

5g! Thread eigegendtul in 1aps Ao soraice connectiony 4nd B39 noies may require corederaliun o RAZCHY RIRE thizknesuy, Sem Apgendie of

AMET A2L.532.

comditions al several dephs of cower are shown i
Table B4X1.2i4.

B42215 Dwctlle Iron Fipe Jalnk

fa) Mechatical Joinrs Ductile inm pape with me-
chenical jeints shall vmioem o the requirements of
ANSE AZLS2 and ANSPAWWHA CILIGAZELL Me-
chanical juints shall he assembled in sccomdunee with
“Bares on Installion of Mechaneeal Foints™ in ANSE
AWWA CEI /A2

(b} chferr doinaz. Ductile iron pipe may be furished
will other wpes of joints providecd ey ae propesly

42

guglifed and el he appropriste peovisions of this
Cuoale. Ruch pants shall be pszembled 1w accordance
with applicable sandards or in acvonlunee with the
monafuciurer's wollen (2oHTmEndnns.

(e) Threacdwd Fofnes. The wse ol threwded joints b
crupde bengths nf ductibe iron pipe is e revoninended.

842,22 Installalion of [huclike Iron Pipe

£42.221 Laving, Dustile ime pupe shall be [aidf
in gcoordance wuth e applicable Aeld condituang de-
senbed in AMELAWWA CI5MAZ] .
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BA2.222 Underground ductile iron pipe shall be
metill=d wilh 2 minimum cover of 24 in wnleas pre
vented by llier umlergrownd scnsciwes. Whers sufficsent
Lover cannid Be pnadded b prosect the pape from
extermil loads or detege and the pipe is nor desepmed
i3 vathstand such exsornal beels, the pipe shall e
cascd o hrdged to protect te pape.

B4Z 21y Wrim Restraint. Suitshte hammessing of
buttressing shall b provided at poins wliere 1he main
shevigtes (ron & straight bne and the shrust, of o
restreined, woukl sepoese e joints.

B2 223 Mukiop Ductite Irsu Fidd Joints, Due-
file iron pipe joints shall conform b para 342,215 and
shall be assemblkd according w ecognized Amencan
Matiomek Swaandards e in accordance with the manofac-
Wrer's wriben recommerdainans

B41.13 Testag Duclik [rom Fledd Jobnla, il
irow mpe jodnds chall be keak wsted in accordence with
para LM or 84135

42,3 Dweslgn of Plasiic Piping

Ceaeral Mepuisipns, The deslgn myquirements. of this
seclion are anlended 10 hmit the use of pastc piping
grimanly 1o mains and service Lines in lypical distribu-
{0 GYSHCMS Operating al a pressure of 100 psi or less,
For odver spplicafions in Chass | or 2 locatons. plastc
riping may be wsed within the limilgtions presctibed
6 s Crpde

84I 1 PMastic Pipe and Tubisg Despn Formula,
The design presture Tor plashc gas piping sysiems or
the nomnal wall thickness for & given design pressune
{subgecy L3 the hmiations in para. 842310 shall be
derermuned by dhe following formuls:

[
= 1'5““:._ r}:ﬁ.l-.E-E

£ = specificd owsids diametor, in.

F = design pressule, puag

5 = iur theomeiplastic pipe snd whing. Tang-iz=rm
hipdrostane sirmnpth E=lammined in accordades
wilh the lisied speeificavon af 2 lemperatur
cqual e T34 ID0°F, [20°F, ar [40°F, For
reinfyrced thermassomg plastic pipe. use
ELOOD psi

t = sp=ified will chickness, in.

1 12 AK]

BHITE: Lot hudeesdpdes sireniplhoas T5°F for the plictis: matsals
whons specilc Moo 20 sheomumaled by relerence bewin me given
n appewdis [

B33 Thermoplasiic Desipn Lindeaiions

fay The design pressure shall nod eacced |00 psag.

firy Theomimplastic pips, 1ubing, snd fiings shall not
b wipd whare the operding \emperaiones of de niabe.
als witl be

{1] below -20°F. ar

(2] above the wrperame a1 which ihe long-Ern
hydrosatic sirength used in the desugn femnla in pare
B41.31 is dewvinie), excem hat in na case shail the
tecperuture enceed L40°F.

fc} The value of ¢ fr thermopaslic pipe ahalt not
Be lmss than than shown in Table %333242),

{d] The value of ¢ for thermoplagiic wbing zhell mwa
be less dbn 0052 in.

‘e) For seddle lype service copneclions made by
hear futsin techniques, il may te necessary o some
maletials. which are ioeadsl for pse a1 high operaning
pressures, 10 pequire B heswler wall deickness than
d=fined b che pressume design femele for cizes 2 .
and smaiber. Manufacurers of the specific pipe maierial
should be contacred Tur menmmendations or a qualifed
procedure shal]l e used.

84233 Remnforred Thermosetling Plawic Tresign
1 Imitpd] ons

(0] The valwe of F Tor minforced thermoseiuing
plastic mains and service lises o disirhubion syspems
in all class locativng wnd for other applicaclons in Class
3 and & |ocations shall not excsed 100 psiz.

(h] Beinforosd thesmosstling plastic pipe amd fioLags
shall wn be wsed where opCraig Enperdures will
b= below —MFF ar above 1MPF.

el The value of J o meinforced themiasettiog piaskic
pipe shall not be [ess chen that shown in Table $42. 330,

BI.M Design Fressure of Plastic Fildogs The
Inasawm pressure raung [ ftngs shall be dhe same
value as tic masimum design pressure of e comes.
ponding pape size and wall thckoms s indicated in
the refercnced swandard for the Arungs end as detsrminel
in puras. B4231 amd S433) The manulachuesr should
be cemisulted fiw Advice ON MAeXiMUM pressuwe @LnEs
for AHREs o covered by relerenced stardands.

842,35 Valvid in Pastlc Piping

$ALEE] Yalves an plawic piping may be made of
BNy suULahIe ralergl and d=sign periuied By this Code
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TABLE 342 32(c)
WALL THICKNESS AND STANDARD GIMENSION RATID FOR
THEEMOFLASTIC PTPE
Minwrum Weall Ttk il
Ngminal Qrlside

Pipe Diameder, Gtarulatd Pimedeon Halk, &

i In. oh £l 1 115 11
Ly 0,840 (PR ooel 1Lk 0 NkF 20
% 1.059 i .05 2693 0.0%o AGEG

1.aL% L1 0 ek TR o, a9
'y 1.660 oy L[] 1058 AR ] o=
1ty 1.LeD 0 1) 0.0% ALlad 0,141 a1y
2 L 0091 aILt 2140 0.l HI
2' EX: b1 o 1Lk a1i17 ey 2L}
i 3.5 REL 0187 HEIC 0.25%
kg 4,00 G154 L 2.1%h 0290
3 L5 AL 0214 1.3k TRLL!
g .Gk 3 i 0.ZE5 L 0Ll
4 4 b G #55 0Lk n.3% 0.44]

REMEFRAL NOTE::

tal Stamiass Dimmondor Batia The Sandard Dimension Babao Sysiom enanles ihe wsie 12 281050 @ numzer of differen] e al e lar 2 ppong
spitiin, all o4 which will Fave dhe same design oriiare. Wan glastls maioaals of the sare design sraglbs ank used, Ihe same $andsn]
Dimensian Ralia myy be usec for all $i265 of fups imlcee ol calcu 2007 2 valwe of | far pagh cics

el Wall fhitkndds dlue o ind Zrg ) Aram edlies 3nd am ngd o At oA e 5 1A0daed Dimers o Ral,

TAELE 892.330(¢]
DIAMETER AND WALL THICKNESS FOR
REINFORCED THERMOSETTING PLASTIC PTPE

P minin
Nommal Pipe Qulsie Qianmeier, Thickness,
Gide n. in.
: 2w o.0:0
3 L T 0.0
< LI 0.074
b Lgls o100

842,752 Walve jndudlatiuns in peasoc paping shall
be 5o designed as wr protece te plectic marenipd ngdinsi
pxcessse vHsional or sheprimg loads when foe valve
or thutoff is operabsl, and from eny ather secondory
stregses thar nmphe be exerded threugh the wielve droas
enclosurs.

B2 Protection Frwn Hodards. Plasue piping
shall comform Lo the applicsble peevisions of paa.
Fdl.aL

K42 37 Cover and Casing Reqoirements Umber
Kallroads, Rewds, Steels of Highways Plase piping
shall comlecit bo the applicable requiremente of paras.

BdL. 041 and B4 (44 Whene plasss mping must be
caneil oo brdged, sudable proecawicns shall be tuken
10 prevent coushing or shearing of di paping, §5ee also
para, HAZAD:

84239 Uwarance Between Mains and Other Un-
derground Stroctures, Plasi piping shall confuem o
the epplicably prwiswoes of para, 841143 Bufficient
clewake shall be maintgined betwsen plasiac puping
wnd skeAmy, hot wader, o pawer lines and ather soorces
uf Rean b peeemn operaling lemperatuncs 1 cacess of
the limiladions of pary. B42.32(80 or B42.5Hb),

42,3 Plystic Pipe wnd Tublng Joinis and
Comned:thi

Ed: 391 Geoeral Provislons. Pladi: pipe, whing,
and ficings may be joined ty the sawen cemen
math!, adbesive method, hea-fesion meebad, o Doy
e alns of compression couplings or langes. The merhod
pied must be anmipatible with dhe mulenal. béing
jrired. The reeoramendaions of the manufactun sluall
be conciders] when defempinnig the mechod 1@ be ussl,

§42.392 Tvinl Reapuicenienis
& Pipe or fuhing shall not be threaded.
(i) Salvont cement joinls, adhesive jomes, and hear-
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fusion jounes shall be mude in accondenee with gualifeed
procedures tha lave heen established and powven by
e W prodece gas-ugh joinls o Ieas as suong as
the pipe or (ubing being joawed.

rc) Jaints shall be madke by pecsonnel quelifisd by
LRining of SAPSTEnCE in e et prcedures requined
far the wpe al juint involved.

rdy Xolveml cement or heas-fuswon jrines shall be
uitd oily when juining coamponems made of the sime
theomoplasiic macerials.

r¢) Hearfusion or mechanicu joios alall he wsed
when jodning palyethybene pipe, lubing, of Arciogs.
Palyeahyleme components made of different grwkec of
marerials by be heal-fused proesded thal pwoperly
qualified procedurss far jonmog the specilic comporents
are wsed. Any vombination of PE 2306, PE 1306, and
PE 346 mateoals nay be joined by hear Nusion.

{1 Flanpes or apecial juinis may be used prowided
ey e properly qualificd and wzed i acecrlance with
the ppropriace pesvesions of this Code.

Bal =3 Nolvend Cemenmi Jonts

dr] Bquine ool ends free of bwns are nspored for
A proper sockct juud.

(&) Proper v between the pipe or tubing and mamig
sockel o slepve it essential oo 3 pood joanl Sound
Joints cannod aonnally be mads hetwsen [0ow of very
tight filung companents

(o The mnating surfaces must be clean, dey, gk Mes
of material thet sught by deterimental oo che joine.

rfaf Solvens coownls tha conform o ASTH D 2513
and am rmcommended by the pipe of tabiog msnulac-
tures shell Be used o make comended joints.

(2l & unifohn ooating of the solvent cemem 2
raquired oo both mating surfaces. Afen e juim s
made, excess rement shall be removed foom e cacsale
ol the joink. The pednc shall aed be alistwcbesl unlil i
has prpady s

U7 The sdvenl cemenl and piping conipewnents Io
be joined may b onadinonsd prnr i assembly v
Wartilng of done in accordance with che mamfacimrer’s
FECHTIMCNd 2 miks

(2] A& solvenl cement psnl shall nol be heseed Lo
fecelernie the serming of e cemem.

{h] Safety requiromens Lo Apendia & of 45T T
L231X shall be lallnwed when solvem ceoiibl, e used.

B3 Heal-Fusden Jodnts

o) Soumd bt heat-lusicn j<anls reguire the wse of
a jointing device thet holds she heawsr clement aquars
to the cnds of the pping, can compress dhe hearsd

BAE T Had e

ends Wgether, and holds e piging in proper alignment
while the plasie harbens,

(b1 Sciarsd ket heat-fusion poins equice e use
of a poinCing dewice thal heuts the maung swfaces of
the joint enifoomly and wnullansonsly 10 essemally
et same remperzlure. The complewd oink mast ol
be disturbes] wnnl propedy ser.

fop A must b2 uscd in the heaung opermtion Lo
preycnl danage K the plistic malerial fnom ove rbearug
or having the macrial e Sulflceendly heated to cnsura
a sund jnint. Direcs applicetion of heat with a iorch
of other open Name i prohibisd

ry When connesting saddle-type ATings w pape NP5
2 and smeller, see para, $42.32(ed 1o minimize e
puassibilany nF Fajlores.

H42.385 Adbesive Jednis

fa) Adhcsivesr thal confrm 1o ASTM D 2517 and
arg recommended by che pipe, wbiog, ar Biting man Fac-
wree shall e wsed 0 moke adhesive booded jomas.

(& When dissimular materials are booded wogecher,
a throagh dnvestigecion shall = mad= 11 det=pmine thal
the matenals aml adhesive used are compatible with
each aber.

fed An mihesive horsded joam miy be heated in
woucluncs with the pipe manulacuncr's recoemmencd.
fiup tm yccelorale Cute.

) Provisions shall be anude &0 clamp or otheraise
peevent the joined materials fiem moaving unol the
adhesive is promerly el

B2 ¥ Mechanical Joints®

(2] When congeessiondype mechenicul joints ane
e, Che elastomeric gashed inatecial in Lhe fidting shall
be zompanble wah the plasiic (e, the plastic and e
elistcamier shall nor cause dewerlosanson in one another’ s
chemical and physical properties ower a long peroisd).

(] The dpbpler stiffemer requirsd o oaoloor= the
end of Us pipe o wibing shall extend a1 least uoder
thul sekion af che pipe being comtipressad by e gasket
or gnpping maerial The stiffener shall be free of
rwgh o shomp cdaes smd shall nol e o dorce 6y in
the pape ar tabe. Spht whular dittings shall not be wsed.

fe Since pull-o Tesistaner of complcasivm-ype Rl
Tings varcs with wvpse and sive, 1 mechanical joincs
Al be dbesigned and anesaalled oo cffectevely swsian
e longioudinal pullugt furves caused by concracuon

P Befor wp e cwmem edaire nl e Amedeee Ger desseinizn
Pidine ipr dfmual for Lor Semvre ANITD LY 25000 il A1
ZIBL Guith fur fra Trucpnirnan gngd femnbpae @pog isr
darar, sl Ischnical putHicanans of ploce pepe and Mk Aranuofu-
wiEi.
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o the piping s by maximom anficigded £xiensl
loading. The installin shall he designed and inade
lp miminrnae iese Toeees as Dollosws:

Fi Inohe sase of diesct boral when the pipe i
suffescrUy Beaible. the pupe may B snaked inotbe ditch

rd) Imoehe case of pipe insalled by dnsertion in
casug, the ppe shall be poshed rather than prlled inle
place =0 A= 40 place i cosprdsiate father than
l=psaam.

) Allsnwance shall ke onade Ior theemal «spansicn
and concraction due o seasonal changes in lempendure
of inslaled pipe. The snpuriasce of tus allowsnee
incrmases as tbe leapel of che ineallacicn inersases
Such albowaner ix of paromeonnd ampurianie when 1he
plastic pipe: is nsecl lor mserzon reoewal inside ancaber
e, dwecause i1 s ok rastrained by ranh logling.
Thiz sllpwance may be accomphaled by appreogsae
combiosatons of

{u] offters

(b) archoring

fel eligning the pipe und filting

{d) in the £ase of rompression, fimangx by the
vie of long-siyle Lepes amd placeient of the pipe in
shight axial compressicn

fel ﬂlpnns.il:un—n:mr:lrm'-n devioes, o

(f] ntlinge cosigred o peewent padl. it

Typical eoafTicents of dearmal cxpansion. which may

ke used 10 make calcnlitioms, are goeeen e Tikele
Hd X 9.

Ha2 d lastallation of Plaslic Piping

B4Z 41 Cwnedrucliow SpeclBeations, All consones-
uon wodk periommed on piping wpsbems nowoordance
wilh [he meguireinent. fal Clus Coade whepll b dope usin:g
consurueticn specilicetions The coastrustion specafica-
inns shall cower Lhe requugnoms of this Codke and
shalt be in suffiziem decuil v ensume proper installsioo.

#4247 Inpeclion and Handling Provissns. Placiz
pipmig compone s, ane susceplible 1o damags hy mishan
dling. Touges, culs, kinks, ar oibee fotns of dumege
ray cawie faiere. Care chall be ecerciged dioring
hondling wnd instadlatiun Ur prevent awch dawriage.

843431 Plastic pipe and cutang sholl be carefully
inspecicd for cuts. serotches, pacges, sod ather noperiee-
Hewns befure wée, and any upe o whing commining
harmiunl impadlection: chall be megevied.

BAZ A2} sl maablanon shall ke field imspected
to dececd karmful i perfechens Ady such amperfeeniong
fownd shall e elrimoled.

4G
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TABLE 842.3%dr)
ROMINAL WALUES FOR COEFFICIENTS OF
THERMAL EXPANSION OF THERMOQPLASTIC
FIPE MATERTALS

Hominal
CoeMiC s
Generad Thernial Espansipn
Marerial AETM D 508,
Ceinaaiian » 10 antinFF
FE 2306 i
PL 3308 o
FF 1495 an
Pyd LLED i
Pud 1280 15
Fvl 2L10 50
Pys ZLI2 Lg
Ml 2L1n 4.0
3 2310 T2

L FWEREL NOTES:

tal Indis dual cungomis may dilter Irom vabaes in bz Dakle as
i As o+ 14tk WMare eraci values For apesific comerrsial
mothels may b oblainen frem [Be manulartocers.

th) Bbbrayerigns PG = polsednsl chixode, Foo = ocipelbglone,
And PE = galybry 2ne.

B4Z4Z3  Skiliful opplicalion @ qualified @ch-
niques and che wez nf pruper inaceals aed egquipmen
e pwsd condetion are fequicsd @0 achiews wund jubMs
in plastic piping by the selvent cemont, adhesive, or
heat fusion nrcthads, [nspeclion provisions shall be
checkye] visnally, [F Cwtre 1% aoy redson Lo believe Lhe
ganl 05 defective. i shall be removed and aeplsced.

B4242d Cure shall be exeiciicd 10 aegid nigh

hamlling 4f plastic pipe and twbing. It shall ed e
pushed or pulled over sham propections o dropped, o
it shall e have othey objeves deopped an it Lam shall
bet naben 1o prevent kinking of bucklneg, and any kinks
o bawckles Cuat eocor shall B removed by cutimg owl
as, 4 eylionder.

B42 424 Cupe shall be ererciscd st 2l limes b
peidect Chee plastse matcrial from ding, expesseve hekal,
of harmful chemicals

B2 A2E  Masoe pipe end wbing shall b ade-
quarcdy suppanied doring siormge Thenmaydasuc pipe,
Iwbing, and ditngs shal]l be proeeesd from long-teom
axpedinre w0 diesel swnliphe.

Ed1.d43 Inscallatlon Provisions

ra; Flastic piping may be inswalled above ground
oy 0l il i
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ifr encased i metal pipe dhec is proecied aguins
atmpgphenic comasion, proyied agains dewsioration
le.5.. high-trmperatuce degradaion); and procecred
against essmal damage; of

(2] installed For plastk secvie lines as permincd
in pare. Bd9S2h

Plostic pipe shall not be wsed w support extemal
Jnady. Tncased plastic poy= shall be able o wishsuand
afscpdled femperstures withoul cleieroring or de-
creasing in suengih below she design lainnstions staed
in paras. 24251 and 84131 When proaccdang, aguinst
extema] dumoge. consideranon shall be given to the
need 0 solae the encased sepmenr and Lo sally veny
or cHitgin gas that oay escupe dhe plaste pipe Lo the
cyeut o o leak or ropore.

() Flastic pipang sball ma be inseelled in vawlie or
any ather b low-grade enclasure unles; it iz completely
encased in gas-gld niial pipe and metal Goengs having
adequate comasion profesbion.

(o} Plastic piping shall b2 msialled in osuch 2 way
that shear or icnzlle seesses meoulting from coosimoiun,
buckfill. thermal contracton, or ealemal Loading are
minzed. (Fee pars, 342.396.)

84240 INrecd Hurdal

fa} Lerecly boried cheomoplastic pipe of wbing shal |
huve 3 minimurs wall thickness of 0080 6. in all
sizes except KPS V) pipe and ¥ in. and sinadler pominal
diameler Guking, whach shall have a2 minimune wall
thickness of k82 in.

ri! Plasii piping shall Be laid on undisturbed or
well-coaupacted soil. 17 plastic piping iz w be Ixd in
snls thal may damege iL the piping shall be proveoed
Ty suitabde rock-free materials before backfllog iz
comphkilad, Flaslic piping shall wd e suppoted by
Hocking. Well-tamped ¢anh or ciher conTitieeus suppsa
shadf be wsel.

re) The piping shall be installzd with suffcien lack
w pnrvile for possibke conuacuon. Cooding may be
necessary befoe dee las copnection i3 made wnder
extremety high temperature conditions (See para.
242305

(d} When leng seclions of pmping thet have been
assenwbled alongside the dilch are Towsred an, care shall
he evemised e Awoid any Atrésns thal May OVESTEWEES
of bucklt whe pEping i impose sazessive smess on e
Juinls.

{¢) Backfilling shall be performed shoa cidnner 1o
provids firm suppon aroukl ik piping. The matorial
used for backhllimg shall be free of lange socke, pieces
of pavemem. of &y other macenals tha mighe damoge
the pipe.

B 0759e70 OLL?107 T4E mm
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(fr Where flocding of the wrench is done o cunsyli-
date che beckhll, care shall e gaercised w osee that
the piping is ol floarsd Frum its firm beadng on che
rrench  bedhpam.

rgl an electhically condwctive wire should be in.
slalled with (he piping 30 facilkiale [ocaling il with an
cloowowns mipe [ocatr OMher suitable mizierial may be
cmplaved.

82431 Insertion of Casing

lal The Gaing MAps shall be jwepared 10 the et
MECCSSAry b m=nuve any sharp edges, projeclon, or
nbrasive material ce could damage the plastc during
and &flar ins=rtign.

] PMastic pipe of whing shall be insersd inte the
Casakg pap= im o swch & manner s a8 o pmtsct (he
plagiic dunng the installatin The leading £nd of the
plasee shall be clased before igsermiod. Care shall be
taken to proveot the pladiic piping from besnng on
Che end of e Casing.

re] The ponicn of whe plastic piping eapossd duc
oy the wnoval of a section of wbe casing pipe shatl
be of sulficient swemch b witholond ahe anikcipaed
eatemal busling, o it shall be predccted with 2 sojlable
bridging picce capatde of withatanding dhe anicipatsd
cirernal hnading

id] The portion of ahe plastic piping that spans
disturbed carth shall be sboquately profocicd by a
brklging picte or other means from orwshing or shearing
from exsermal loading ur w=iiling of beckill.

re] Tl piping shall be installed o provide for
passible conerection. Cooling oway b necessary before
the last cunnmclion is made when the pipe has Been
mcialled 1 hal of warm weanher  See pars. H47.75946,)

(1IN waber aocuntulates belween the casing and e
carrier pipe where it may be solyected 1 Freszing
PEMPETAUNES, 1Bt carmier pape can b2 consircoed o the
puint where dhe capacicy is affected o 1the pipe woll
coild be crushed and Teak To aweid thic, ene ar more
af the Fallnwing steps shall be caken:

(1) The annulus berwecn WHe camier pipe and
£asang shall = kepd b2 mimimuum 50 thal the abereas=l
volume of walsr chemging W we will be insuffickeo
o Ciuib e carmier pipe

r2) Adequaw alraining for the casing shall he
provided,

77) Filker such Bs foam shall be angerted into e
wiicslus between the casing and the cermer plpe.

K42.44 Bereds and Braswie=t. Lhanges in dirsclion
al Masue miping myy be made with bemds, cees, or
glbows wnder the Tollowang [nleaeons:

g
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foj Plasne pipe and lubing may b el 02
rachus et |55 than the minimem moosmmended By the
enanufacturer for dhe ki, Lype, grade, well thickness.
ond Jrumeter of dwe particolar plasdtic vsed

(b} The berds shafl be Tree of hockles, cracks. o
other evidemce of damage.

fo} Changes in dwectinn that conoor be made in
poromdapce with [ah above shall be made with elbew
Lype filtngs.

(efd ¥iter Bends ane nor permiled.

j£; Brunch wonrccnons shall bz mode only with
soket-type tecs of oiher suitahle fitings speaifically
designed for the purpase.

E414F Fickd Eepairy of {inuges pnd Gronves. Tnjo-
rious gomges oo groobes shall be emaved by colling
oul mixd replacing che damagsl parteon 33 a cyhinder
ot repaired in nccardince with para, 8517,

84246 Hot Taps: Al led wpe shall be inscalled by
trainecl and experienced crws,

H42.47 Purglng. Purging of plasHc mains and service
lires shitll be aoue ja accordanes with the apphoahde
privions of paras. §41.275 wnd 41,270

B425 Teaning Plosde Pipimg After Construcling

84251 Grenerad Provisiows, All plastic piping shall
be prmsure Esdnd Blter consteneiwm and boiowe being
plared in opemtinn bn proes oS swengeh ond s demec
simle dbae Gt does oo leak.

Tee-fms. Bevause il Lx sumenngs pocessan, o divide
a pipehre of noan inee seclions for eshing, and W
ars1all dest hesds | connecling, popang, disd other aecescany
Appurienance s, 0 e prat ru:qmn:'::l I thee Lig in RECLIOAL
of piping be testsl. The cic-in joims, bowever. shalk
be test=d Sre leEks.

842,67 Tesl Reguirements

iz) The test procedme weal, ieluding the duration
of the est, shall be capable of diclosugy all leaks b
the section heing leded and shall be seleched after
giving due consadermion be the volumenic content of
the saction and ke Bocition

(hp Thenroplastic piping shall ned he weaaed & macs-
rial cempermares iwive 1HIF, aed seinforced ihermaser.
fing plascic pigang snall nod be tested al moterial wipery-
weercs abagwe 150°F, The duwianion of the test of
ihermuplastic pipiog above WVFF, however, shail ol
excesd M hr,

fc) Sufficient lims for joints 1 “set” poaperly mus|
be zllowed] hefore the test s miliated.

44
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rdy Flasiic pipelines ard mains shell be sested a1 a
pressare not less than 1.5 fimes the masimum operaring
presure or 500 puig. whichever is greater. cxcep that

(T} the w50 prescure for reinfuicsd hemwseding
plastic pipivg shall mol exceed 341 rimes the desigm
pezssuee of the pipes

(23 the wsr pressure Tor thennoplsae piping shall
i eaceed 50 Himes e design presseee of e pipe
At wemperatures up to e including 1$CFF o 2.0 nmes
e design praseure ab tempenitomes; sxcceding GCF

fo) Cias, ar. of waler may be wed as che cest
resd 1.

#4257 Safety During Tesls. A1) iesting atter 2on-
struchin slall be dene aith doe megard for Lhe safety
of employess and the public during the 1o

B4 Topper Malps

B42.41 Daesigm of Copper Mains

A3EI When psed for gas mains, COpper pips

or wing shall senlerm oo the (ol lowipg requinements.

fap Copper pipe or wubleg shall nol be used Bor
minns where the peessure cscesds 0 psig.

fity Copper pipe or lubimg shall no be wsed for
minna wlere the pus carmied vonuees wace than an
average of 0.3 groins of hydrogen sullide per 174
stndard cubie foee of gy This is equavaben) B B racs
a5 decermined by the el oetare sl (5ee para. B34

[e) Copper whing or pipe fur mEins sholl have o
minimum wall thickness of (10635 in. and whall ke hard
dratwik.

id) Copper g oF fubing shall nol ke used for
mains whers sirain o1 eaterndd looding muy damags
lhe pimng.

F24612 Yalves in Copper Plping, Yalves n
dalked in copper luess may be made ol any suiuable
ralerial peomilesd by dhis Code.

42413 Fitlings o Copper Fipimp- 11 1% recoen-
auended oust Fictings in copper pipong and apased do
the soil. such oy service lecs feecsure comind REOAES,
ete , D cuade of bronze. copper. nr beEss

42614 Joinmts in Copper Fipe and Tubing, Cop-
per pips shall be juined using either o cimgesson-
iy vouing or 8 brazed s soldored lap point The
filker mikeril wszd fur Wwazing shall be a copper-
phoiphorous alloy oF silver hase allsny. Bub welds one
not permissible for pioieE copper pips or fubang.
Cinpee [pbing shall ol be threacded, bul copper pipe
with wall thigknese eguivalenr o the compaable sive
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of Schedule 40 ses] pipe tnay he threaded and used
for connecdng soew fitings of valyes.

542615 Protecton Agaimsd Gisdvagic Corroabon.
Proviiign shall be made tor prevend hunmfl galvanic

oo whens copper is conneesed wnderground o steel.
|Sex pare. B62 114020

84162 Testing oI Copper Muins  After
Lonstroction
BALA3] ALl copper mains shall be tesied] afer

COMSAUCOT i accardarce with (he provisicna of para.

B41.15

Ei} COMPRESSHE STATIOMS
§43.1 Compressor Slatim Bresign

#4111 Location of Compressor Building, Excepr
for oftshane pipelines, the Mam cunpessor building
for pes comipresse malns should be locaved ar such
rlear distonces from adpecant pripery ok nnder cone
o e commpany &% i mimmize the hazaed of communi-
calign ul firg 10 the compressor Pwibdimg Eroem sinaciares
on sdjacear property, Sufficient open spece shiub be
provided around the building 1w pepmil the free move-
Mo of frefghling equipment.

HALT Building Consiruciion. A1 compressor sta-
tiotr B ldings thal bouse gas piping dn sizes larges than
NP5 2 or equipmend hardling gas {eavepd equipment for
domadtic glarposash shall be constructad of aomeordsi.
ble or limited combaaribbe matenals as detined in ANS [
HFPA 22Xl

B4211 Exita. A oedimim of two exils chell be
provides] for each operating Aoor of 3 main coempmessor
building, bataments, and any elevated walkway o
patferm 10 I or move aboys grosnd o oo level
lodivadual sngine catwalks shall rob requine bwe e gL
Eais of coch sh Bulding may be Gced ladders,
slaitways, o The masimum disance fewm any point
on Bn Dpcraing Aoar w an exit sholl nos cuceesd 75
. measured along the conoer line off ansle, or walkways.
Exis shall be umsbstrocted doorways locacd 5o as o
provide a cobvenisnl pessiblity of escape and shall
prervinke unchsinacted pascage w0 o place of wfery, Door
laaches shall b2 of a type that can be readily opencd
frum the inside witho a key, All switging dousrs
locabed i an Exteror wall zkadl swing ugward.

A

4L AT4-%43.4112

#E14 Fenwed Areas, Aoy fence that may hampes
ar (Wewenl ewcape of persons frest the vikinity of a
COMMPIESsa SLafn 10 an emergency shall be provided
with a minimum af o gates. These gaes chall be
Incaked 30 a5 10 provide & conienien! opponunily Tor
cSCEpE e A placy of safety. Any such gaes [ocaed
within 200 It oF any comprescor pant bualding <hall
open autward and shall be wplocked for capake of
heing apened from i inside wathaut a keyy when the
arcd within e exclosure is oocupisd. Alermanvely,
wher l[acilities affording & similarly conwvenisnt cxi
lwam the area may be provided.

Ba32 Eletebnl Faadlities

All zlectrical equipment aed wiring nstalked in gas
Transmission and diadbwion compressor statons shall
w:nnlpem to dhe rsquirements of ANSUMFREA T, insofar
55 the equipient commercially available pernins.

Choral snsaallations i bacardops locsions as de-
fined in ANSLEPA T0 and chet are w remiain in
operation during compressor slation emergency shuc-
depwn as proviled in pare 343.4310a) shall be designed
e conform e AMSEMFPA TO for Class I, Division 1

TEUirEmenls

434 Compressor Station Fapuipment

1AL Gas Treating Facllitles

H45.410 Lguld Renvval. When combensabls va-
Peacs afe peeienl in i pas stream in soffcient quenialy
10 Tigguefy vnder dhe amlelpad pressre and femperaare
condiLione, the sustion sream o cach stege of comprees.
snn (o bo each wnid for ceninfugat compressors) shall
be peotecied agamet the iniroduction of dangerous guan-
htiee ol entreined lwpuidi inke the ciamprsssar Ewery
Ligwid separatie wsad for dhis purpase shall be provided
with menuwslly operaed facahwias for remaval of liquids
Uerelmen. In addition, automaric hgwid removal facil-
Fics, BN AWOOHKELIC compresser shuidown deviee, or a
high liguid lewel alarm shall be wsed whees sTugs of
liquad cwght b= camed inbe the compressars.

843,412 Lijuid Removal Equipment. Luund sep-
arators, unloss comsucied of pipe anml AtLings and no
mt=rmal welding b5 wsed, shall be wanufuciuesd gp
acoordabce wath Sectinn VI of the ASME Boiler
an] Pressore Yessel Code. Liquad separlars when
constructd of pipe apl filkings withowt intemel weldimg
shirll b2 i accondance with Locsiin Cluss 3 reguine-
30 [
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B43.42 Fire Prolccilon. Fire protection facllives
sheuld be providesd im awcconlsne wally e American
Insurance Associatenn’'s recommerdations. [F the Ao
pumps are 3 part of cwch facilities, their operlisen shall
nol be affeclsd by emergency shitdnwn facilones.

RAA4 Ralety Devices

243431 Emergency Shubdown Focilitkes

ra) Each transmssion compressor Sation shal be
provided with an emergemcy shuldws Sysism by neeans
of which the gus cand be Wocked out of che stalion
and e sution gus piping blown down. Operalen 1l
the smergency shutbown sysiem alwo shall cause ohe
shuqdiwen uf all gas cownpresing equipmenl ard all
gas-fired squipmeny. Qperation of this tvsigm hall de-
cneigize the decirical Ficilioes locaied in dhe vicinicy
of gas headers and a ibe compressor roem, sasept
thise thar provide emergerwy lighting o persocict
protectisn apd e thal ae pecessary (or protection
of aquipment. The emergency shatdewn svsdein shall
e opershle from any one od al kedst vwd JooHrions
oucsade the @as arcd of the statieo. prelecidy nwar &xit
gaies in dhe sGation femce, hul wn ceore than 300 6
frem the Tims af dhe searions. Blowdown piping =hall
csiend b & location whers e dischanpe of gy 25 nid
likely 1o creanr & locasd Lo the cowmipressod stalion or
surrounding area. Unatiended field compressir e
of TANHI Iy and Less are cxcloded from ahe provisions
of thiz paragraph.

riry Each compressor swcion supplying gas direcly W
a disinbuwim sysl=m dual] b pll'.l'-idl.'d e ich CIETZETH Y
shutdown Facilinees located cunside che comiprescsr S0a-
tion buildings by ne=ans of wheeh all gas can be blocked
wat o the station, prowided thess s amedbee adeguate
source ol gas fir U diswibulion ayseem. These shu-
devwn facilivics can be either awlomaliv wor anuowally
operated a5 local amditions designate. When no ather
gas source @5 available. moo chesbown Tacilities  dus
mig]'ﬂ Tuncticn at 1the wmog Line ard cause Bm caIRaEr
o e dedobweon sysienn shell be installed

841432 Eogine Orverspood Slpe Foamy oon
pressor prime mover, eaceps elecwical induction or
sy nehrenaus mobors, shall be pruvided with an auomadic
device that o dessgned g0 shut down the unil [s2fare
the midkatnuin safe speed of cilber the primyg meover ur
driven unil, a5 ssakdlzhed by the reapective manulBeivr-
ere, i5 exomeded.

E13 44 Prezssure Limiling Requiremenix |m
Comprtssior Stations

A Al Pyeisuce oehel of adber suitable protective

devices of aufhcient capacity sl ecnsiuvity shall be

ASME BALE- 1999 Fallr

insiAlled amd smanained Lo ensune that the masriurm
allawablk: operating pressume of e ALNiGn paping and
Syquiprnend i3 wd excceded by mor than [0

Bdd4dI A pressume relied valve or peessure lim-
iling device, such as o pretsivee swich or unloading
devicn, shall I insalicd a the dischorge Tine ol each
pealive dasplacemenl Fapsmission compresar kenvcan
the gos compressor andl Lhe first dizcharge block valve
Il o pressury pehied valve as the pimary overprseciva
device, then the relicviog capacily shall b eyual G
or geeater shan the capucily of te comyessar. I the
relisf walves on e compiessor 4o nob prevent the
possitality of averpressuring the pipeline as specitied
in pars. $45. 1 telieving or essbre Limiting device
vhall be wmsiallcd on ok pipeline 10 prevend o0 o
beiny averwesswed bevood the limits peescrbed by
this Ciode.

341441 Venllmg, Went lines prvided w csbaust
the g from the pressure relicf valves w almosphers
shali be cxended 1o a Tocalion whers the gas ay he
discharged withuutl wiclue hazard, Yo lines shall have
wulliceenl capacity so that chey will not inbibic e
peoioemence of the celal val.e

£4145 Fued Gas Uenirgd. An auananc device de-
sigand I shan off the fuel gas when the engine sinps
chall be provided on mich gus engine uperaung wich
pressure gad injection. The engine dicimibmion manfuld
diall be aumomalically veneed simuilaneowsly.

4246 Cooliog and Lubricatims Fallutes, All gas
campessor wnts shall e equipped with shubkswn ar
alarm devwres 10 operate in the cvent of wadequare
cowlice o ubwsawon of the uning,

#3147 Fxplislon Frevenilion

A3 ATT MuMes. 1w cazrel shell of mofAas
e cmginss wsing gas o5 fuel hall be desigocd in
accordance with goaxl =ngmeering pracrice and shall
ke consnucted of duetile mecerigls, It is recemmended
that oll comporiments wf the inoffler be manufaciared
wilh wenl slats or hedes in the baffles to provent gos
foean beang orapped in ke mualfler

Baat: Building Venotllathon, Yenilanon il
be ample v ensure then employess we nod codangened
uriker mepmmal opmeraling conditions {of such abnommal
wdions &5 8 blown geskst. poclong gland, one.) by
accumubations nl hazerdinns comsentrationt of Aemmeble
OF noaldud VPOTS OF DASES N POOMS. Sumpy wAlics
pits. or similarty enclussl places, oF inoany portion
theread .
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BdldE Cros Detection and Alarm Sysems

fo: Bach compressar buibding 1 3 compressor station
where hasapdous concentragons of 532 may accemulate
shall have a fAued gus desecion and alym system
bnlews the building i

{41 wonstrucied sa thar ar Teast 50% of dts upeight
side area 3% permanently open o the amospher o
edequarely vesuilups by forced ar natural ventilafion; or

r2) in an unanemt=d iehd compressor sttson (o,
tiun off F,000 bp ar less and adequately ventilatsd.

il Except when shutdown of the sysiem is necessay
for mainieninece {uee para. B3X 16 sach gas dedection
ard alarn system meguirmd by ahis secoon shall

ri) confinuausly rrwialee the compressor buldimg
For & comcenwation of gas in air of ool more than 25%
wf che lower explosese lipdl

() wam persons abour o eney the building and
persons inside the bullding of ihe dongec §f tha concen.
craticwn of gias is exoeeded

fr] The compressor baldemg configuration shall be
considered in selecting the number, oype. and placement
ab cdeiectors and alanbs.

i) Alamm signals slall be wnique and immedvacely
recognizatde, considering background moise and |ight-
ing. be personocl whes are inzide or immediawly owsike
cach compresser building.

243.5 Compresar Stalion Piplng

E4351 Gas Pipimp, The following are grneral provi-
sitns applicalde 1 all pas pipinp.

#1511 Speclicalions e Gas Piping: Al com-
Pressor sealioe gas piping. olher than instruneeal, swniml,
and sampde piping. o and iclwling conmections oo e
main pipelne shall be of sesl and shall uee & design
(xtor, F. per Tabke E41.1748. Valves having shell
cowrpmiends made of duceile jraw may be ussl subjact
(o che linitatioms o para. B31.7110b).

343,512 Installetion o Gios Piping. The provi-
sions o para. K41 7 shall apply wheee appropriate io
Fas ApING in compressar stations.

$43.513 Tesdmg of Gar Piging, All gas paping
witkinlh & eompremsor shaion shall be wseed st installa-
Lion in accordance with Ow provisions of para. 84013
for papelines apd mains in Clasg 3 locaboms, sacepd
that small additions to uperMing ativns mesd P be
wilsd whers opemaling condinons make in lapridca
ko rest.

3]
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#3514 [dentification of Valves; and Piping. All
emergency valves gnd controls shall be identitied by
sIgns. The fumctea of al| imponient gas pessure piping
shall be idenified by signs or color codes.

S43.52 Fuel G PMping. The following are specifi
pravisions applicable eo fyel pas piping onby.

BadE2L ANl fuel gas lipes within 3 compressor

skikion dhet serve b varuus buldings and residencial

areas shull bhe provided with maser shwiofl valves
locawed cuside of soy hoilding or residenviel anea

B4LE2T The pressure mgulating facilibee for e
fus| gas syslem Fr a comgaessor station shell be
provedad with pressore-limiting gevices 10 prévend the
Tormel operanng fasssore of the system from being
exaeccded by mom than I3%., o the manimuom allowshle
aperating pessuce by mowe than I0%.

B850 Swirable peowvivon shall be made 10 pre-
vent fued gas fom enrering whe power cylisd=rs af an
engine and actuating moving ponls whik work s in
poopress on ihe engine of on cquapirent drven by dhe
S it

B4LEM AN fuel gas wsel For diwmesstac purposcs
Al comprecsor station that has an wlfcieed ador
of 15 Own o serem A5 4 wWMTHNE d0 ik event of i
ewnpe shall be odorized as prescribed in pa, BTI.

B3.53 Air Plping Sysiem

BASA Al air piping withok gas compressing
saacion: shall be consiuce=t in azcordonce with ASME
H3l.3,

843 5% The starting air pressure, stovage wolune,
and size of cornecting mping shall be adequats 1o
rowe the gngine ar the cranking specd amd Far ik
number of revoedutions necessany 0 pege the fuel gas
frorn the powesr cylinder and misflee. The recanmenda-
lions of the engolr mendlageemr moy be used 85 a
Juiilé in determining Bese facrees. Consideration should
b gaivem a0 the oumber of engines installed end 1o the
possibiliny of hewing 12 sw s=verl of |hesr engines
within a short period of time.

52N A check vadve shell be installed in dhe
dAarting air line wear each enging {0 prevent bockfiow
frur the grgine ima the air piping sveem. A check
valve chall alno be placed an the main qir line on the
rnedicie. gutlel side of dhe aic wok or ks I
recmmmended thal equipment For cooling the sir and
removing the moistere and oniraamsed oal b mstall=g

between the swarting ar cumpressor end the air sbor-
age Lanks
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8352 Switabe mreewsion shall Be made @ pre-
vent dAsring vir fean encering the power cylinders of
an enging and actusung moying parts while wark 15
in propress o the ngine 47 un egurparient doven by
the enpings, Avesplable means of acconiplishiog this
ire installing & Mutd fange, remaving 8 parion of he
anr supply piping, or locking closed 2 slop vilve aml
lacking open 2 venl downsieein fab it

B4h515 Alr Recelrery, A ooeivors OF &iC s0nige
il Far use im0 compressor saions shall be con-
steucted s cquupped in coosdancs with Segticon VI
of the BRY Tk,

Bd35d Luheleating OAl Piping. All lubricating oil
PIging WAl Las CoMpressing slalions shatl be oon
srucied in acordimee wah ASME ESLA

B3 55 Water Fiplop. All waler piping within pas
compressing stalions shall be consouwcwed in accordanes
with ASME BRIl L

8435 Steam Piping- All sleam piping withio pas
compressing statians shall be censlueled in acconlanec:
with ASME B3I L.

B4 57 Hydvawlke Pping. All hpdrawle prower pip-
wig Wwithin ges comprossing slatians shall be consmuced
in acrordimee, wilh ASME E11.30

B4 FIFE-TYPLE AlD BOTTLE-TYPE
HOLDERS

A4k Mpe-Type Holders in Riphts-of-Way Ml
Under Exclusive Use ad Conteol of the

pevating Company

A pipe-type halder that i v be ansiadled instreers,
lighways, e in privaw righis-of-way nul wnder the
eaclusive contrnl amul gee of he opelanng company
vhall ke designed, inswlled, and bested in oocandances
with the provisaons of this Crube appheakle wa pupeline
installed in the s lecarion and operaced ar cee some
Ml preEsuee.

kdd.2 Boutle-Type Hulder

Broombs-rp g holders shall be localed on land owned
or under the eaclusive control and vwe &1 the operating
CLIMKLY.

32
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2441 Pipe-Type annd Bottte-Type Holders om
Propely Under the Exclegive Uze and
Conired of the Operaling Crpany

Ba4.31 The siorige sik= shall be endircly surrpunded
with fencing b prvenl SC0ess by unauthdaized pemons.

Rd4.31

fa; A pipe-type ot bollke-type hulder thar is 1o be
msdlied on propenly under te exclusive control and
use of the operling compaiy shall be designed in
accardimye with consnsctivn desipn Faciors. The sels-
tism of whese Fucrors depends om the clasg location in
which the vite i situatl, e chearaioe belwesm the pipe
contumgrs, o honbes and the fence. and 1he fwxiniam
cperalicg pressure. a8 Follows:

Deign Facturs M

ke Mlimmum Chamnmce Fror dinlmam Clearane

Hhibder [Lotworn T inaineak Herse=n Conlaimers
Ann and Femxad wrl Feoired
Class Euumndarky of Sir [koundaries ol Silc
Locaion al 75 M 10D K ol D) A aul Cuer
| L .7
+ N .12
k] 0.l LIE, &)
a LMl LIETF

rbi Thz minimum clewramce beiween comainecs iond
the lerwed boundaries of che stle o Baed by Che
oatloum aperating pressure afl 1he holdee as follows

Magimum Jpering Preesur, pi

Leas thae |00} L]
| XY 4o o (HL1]

M umTam: Ckamncr. 1t

fc] Mimmam lrerance Sefpern Pipe Crataimess
or Soeeley. The otivamum distrge oo nches lelycenl
pipe comiminers ot butiles zhall be determined by the
tulluveing formula;

1RPE
L= 1w
where
£ = mimimpp cleaaeee betwesn pipe conbunérs

of Hrles. in.

0 = oulskke ddiomensr of upe container or bedgle, in.
design facior [soe pura, 844330

F — maznimem allowable eperabing prossur. psig

fd] Pipe containers shall he laned with the top of
ciuch coniner ool 55 1ham 24 im, below the ground
surfece.

el Batlkea chall be baried with e op of cach

1%k
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conminer below the pepmel frost line bul in no case
Lthoser then 24 0. i the surface.

(f1 Prpe-type holders shull be bested in accorinree
with e provisions of para. #41.37 for 2 papeling
located uk the same cless Jocarm s the holder s,
provided, twweves, that in any case where the en
pressurs will preduce a1 hoop stress of SR o mor
of the specified minimum yield steenpth of ihe pape,
watey shall be wsed as e s mediam.

8444 Special Frovidons Applicable (o BordeType
Holders {indy

Bl A bottle-type holder may e manufacured
froam pleel thar 2z e weldeble winder fi=ld cunditions,
suhject 2 atl of she following limitatians:

ral Botle-type holders mede from aboy stee] shall
outel the chemecal and w=nsile mquiemsns e the
wAOIoWS grades of zleel in ASTM A 372

hi In no cacs shall the mtio of actual yeeld sirmppih
o acludl wnsile strengih cxceed OLRS.

‘e Welding chall ar be performed on such Bunles
afier they Bave bean hear creaed andiow aress relizved,
evcepd thal it shetl be pennissitde bo awach 2mall copper
wires 1 the amall diamerer portion of the bottle end
chnsure for cattodic profsclion perposes Using a Rl -
ized thecmin welding process (charge not to eaceed LS o).

idi Juch bofes shall b= given 8 bydrosatic e in
the mill Bt need ol be retesed Inydiwialically at te
time of installateon. The mill test prossure shall o b
ks man that required to produce & hoop siress equel
tn B5% of the specified mrinimum yield srength of the
stect. Careful wepecion of the bonubes o the time of
ingtallation shall be nude, and no dameged bale chall
be wead.

ey Such betrles and eonnecting piping shall be wesw=g
for righoess afeer installation wsng wir or pas o a
pressune of 3 pii abowe the maximum operatipg
pressure,

BH1S Genrrnl Provishons Applicable 0 Both Plpe
Type and Kabtik-Typr Holders

fal P gas vonlaining, more dan 000 gmin of hvdre-
wen suthde per LU suandoed cobie fost shall be suned
wile=n free wober ic preschr o anticipated witheur #o-
ploying suitable neany W idenify, micigaw, or preeent
dsirimenial imemal corrosion, [See pare. 563

] Provisiow shull be made to prevest the Farmalion
w arcumulation of ligueds (o te bolder. connecting
piping. Bnd suxilary equipmenl ha might cause -

i3

Ba -2 21 %

sion or inbeefere with the sale operation of the gtape
EuLpamenL.

Belwl wnlves shall be nsialbd in accordance with
proviskons of tus Code thar will have neueving cepacity
edequere o limo the pressure impoded o the illing
ling and thereby on de stursge holder o MO0 of the
design pressurs of dhe holdey o 1o the pressure than
produces & hawp siress of T5%: of thé specified minimum
yicld srcngih of the sieel. whichever is the |esser

B45 CONTROL AND LIMITING OF GAS
PRESSURE

451 Baie Requiremenl for Frodecliom Agains]
Acddesisl Overpressuring

Every pipeling, main, distibution syshem, cusbomer's
meder and conmeciad Fscrlilies, cOMpressor U, pipe.
Lype Bolder, bosdtlc-ype halder, contajmers fakbrcabed
from pape and fncings, and all special equegpment, T
canmected (0 3 COMPRCSHa o D A 23S SoURSE whern
the dallure of pressyme comtrol or odher cawses might
resily in 3 pressune thal wonlld exceed the mexinum
&llowable uperuling pressure of she facility [(mefer to
parn. $03.214), shall be equipped with suiable presgore-
relicying of pressnre-limiing devices. Spacial provisions
Mor service rcgulacrs are ==L forth in pera. 34524,

52 Conirg) mnd Limlting of Vias Presure

E45.21 Cowird and Limdting of Gas Pretcure in
Holery, Fipelines, amd All FaciliUey Thai Mighl o
Thvwes Be Bodtle Tight

45212 Suitahle wvpes of protecuye devices o
TeEvem pverpessuning of duch laabigiss include
fa} spring-loaded relwl valwes of types meeting the
poovigions of BEWV Coude Sectwen V]I
rhy pilac-beaded hack pressure reoulaiors waed as re.
lexl walves. 5o desagned shat filun: of he pilat system
o comld lipers will cowss ahe regulaoe 19 spen
{o¢ mipture disks of the wpe mestng (he proviseens
H BPY ok, Sectiom VIO, Dhivesion |

45112 Mawlmum Allawahle Opersting
Pressuce Tor Steel o Mostic Pipelines or Madng,
This pressore is by definiticn the mussmum operating
FrosaUre oo which the pipeling ar main may be sulbjecisd
in scoowdance with the eequirsinents of thig Code. For
4 pipcloe o main, the mazimom allowsble opsrating
prewure shall nod excoed o Jeaser of the inllowing
four iwems:
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ju) the design pressuee {defined in pura. 805210
of the wepkest alarea of he pipelios or main, Asaon-
ing thar alk fmings, valves. arud oiher acoessies in
the Tind have an adequate pressun: Taling, Uwe magimom
alluwahbe operating pressums ol & ppetine o main chall
ke the design pressurs detennined in accordence with
pari. S4L01 for st=el or pera. S5 for plasis

(&) the pressues ulmaingd by dividing the pressuore
o which the pipeline ofF meim i5 (ested aller comsiouction
Ty the appropriabe fackor lor O Lecatioo Class in-
wolved. as Follows:

Lecwicm Pisa. e Fer=iure
[ FLT] For Sieal <03 Fur Plasiic
I, Diwlsion 1 I-I-.-J |H|:uu|t kA,
1.5
I, THvlaon 2 Trx pisiiuie Tr= [rec
1,10 -1l
2 Tew przssune Tigrw.u::
|.2% 1 iy
i Tedo prassure (2h Ted pesure
|.cn | 71
L] Ten EIW.IH'_';EI T Sesslrs
1.4l 150
HOITES.

(11 Ses pern £45.204 Mo e Taciids apphiatde Inocomvemisn af
nipelmey with wkiwh Facoods.

(&) Cvher Tmoiors abould he usad il e it wws ksosd omder dhe
special rondibcmes akewciibed il peias. %41 57000 BEOJ2S, and
B 3. [n wmch celes, upe [aciore dhul sec codsislen: oach the
aeplecible rEquiremamly of Ohisc Dk

[ The maxicln safe presswrs b which e pipefine
oo main should be subjecied sed o0 s opemling
and meimenamce Idscwy ffor pehines, see par. 81,10

fa) whesn seevace liaes are connsctsd to Wbe pipcinee
«f main, the limilalions set forcle e pares. BAG 223 h)
and (&)

RS 214 Cualification of » Sied Pipeline or Main
o Eslablish the DAL
fub Fpeline Cperating ar TG palg or More. This
pargroph applies 1 existing ouwoml g pipedies or
I existing pipslimes being convenicd o nawmd pRe
serwice where wne o1 neae [acions of W sueclt plpe
design formula {sec pera #4071 is unknown. and the
pipcling is to be operatsd st [0 psig of more The
meximum allowable operating pressues shall be deser-
wawed by hydrostatic teshag of the pipeling
rf) The maximum allowsbl: cperating pressurs

b2

ASME B} S-177F Fdloos

chall he lirnited o the prossues amed by dividing
the presam @ which the pipelne or main is hesfed
hy Clee appeoprioe fuctor For the Location Class invalved
as follows;

Locaion mudmum Allwablc
Claze Uperzaing Fresoone
|. [huizem | ] Suie
1.2%
L. Cuewrm 7 Tesl_preesure
|.=7
) Tasi pEesrt
I &Y
1 F2sL pressae
1
4 Tewr [Hesture

I

¢2) The fest pressure 10 be used in Lhe wmanimom
ellowable operaing pressoes calewlabon shall e the
hol pressues nhiained a1 g high clevatiom point of
the muipimmn steengeh dest sechnn and shall oot be
higher than the pressuns tequiced (0 prsluce o sDEss
equal to the yreld swength s desnined by testing
Chily ahe Arst dest 10 yield can be wsed b detennue
masimum alkrwalle OpETAGNE pressure,

(37 Records o hydevstatic pressure dests and line
repairs shall he pitserycd ar nng a5 Lhe facilities
mvolved remain in servece.

r4; Deternme thal alb valves, fanges. and other
pressuee caled components have odegquate ralings.

(50 While the maximum peessure of 8 besl used
o asiablish the maxapum alkowable woekalsg preseure
i ueW luwiaced by chis pargraph excepr by (2] above,
de= cagtiom showld be excecised in sebcting Cee maxi-
Mmim Lesl pressure.

(h] Pipeliney Opeerring ot frss Thaa JOU prig This
paragraph applies o exsong natural gis papelines o
w oexisling pepelines being converied W naturl g
service whore ome or mom: dzcioes of the swed pipe
design formmula (see para, #4111} is unknosos, aml che
pipeline ix 1o be oporeied 3l b dun 103 psig. The
maximum allowable operating pressure shall be deler-
minsl by pressume wdong the pipeline.

(1} The masimum allowdble opsrating pressde
shall be Lmied 5o the prossume ohdumed by dividing
U pecssure b0 which the pipelinge or main s lested
by the: uppropriaw facw for de Location Class involved
ag Tedlonys:
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Lo urwsn blashinwm A lrweskie
Chase Upersting Pressure
| Tea Frecoare
.25

1 Ted Proaswmt
[ B

k| Teal Pressume
15

i Tesl Preasume
15

ri; The tesl pressure 10 b wsed i the meximum
alliwably cperaling pressure valoulution shall be the
resl pressurs ohiamed av wthe high ebevation poam of
the minimum strength sesl secieon and chall nos be
Bagher than the preiune mgquirml o preduc= 2 dnesy
exqual te the yield srengsh 8c determined By besting.
(ly v Bl e 1 yield gan Be wwed o deiormine
makimum allowable pperaung preasde.

(3 Records of presswre wsis and line repaes shall
be preserv=d uws long as the facilites involved Temain
in servica

{#] Derervnine that all salves, Manges, and her
pressure nugd cumponends have adequale Gilings

(3] Alhowgh e masimum pressure of O kst
wulized 1o escablish the mavimuen allowakde wiorking
presenns s mo [imited by this paagrph eacept By (2]
gbore, dus cashion shoubd be exercised Ln stbecting
the manimum Lol P s

Bi4511 Conirol and Limdtng of Cas Presure in

Migh-Fressure Steel, Dumclile Lrom, Cest Tron, o1
Magthe Distribaton Systems

Bd%. 221 Each high-preaswre dicwiburion awvewem
or main. supplied from 2 source of gas thed @5 ot @
higher presswe than e eaddimum allowable opetaing
pressure T e system, shall be sguipped with pressun-
regulaning devices of adedquate capacity Swl desngoesd
b meet tee presswre, load, and oaher service comditions
umb=r which they will dpesie v o which they may
be subpecaed.

BA5 222 o addiwom e dhe peesswne-ocgulating
devices presaribed im o para, $45.0321, w svilable methad
shall b= prl:_n'i-llnll e prevenl accidental LI WS Lrimg,
of 4 high-presswre discribucion cysem.

Suitibk= Iy pes el prl:lt-pl,:li.\re dl=wices W prevent owver.
prassuting of high-pressure disidbidion syscems include

(ap reliel valves as presTibed s paras, S43.212(a)
and b
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U5, 214545, 101

r} weigh-logded =l valves

{ed a monionng cegulator nsalbed an seces wath
ihe primary pressurs regulakor

ff) a sorics eogulebod ansdalbed wpsceam fromn che
primary repuletor and s 4o limit the pressure on
the. inled of the primary Tpulsor confimesusky bo the
maxiowm allowshle operating pecwes of the disonbhu-
Cicd awsasnn o bess

rel ab suttHnate: shumdf device sl led o senes
with the primary pressuce regulaner ard sca o skl off
when the pressure on the distitation systerm maches
b fuaim alloawabde opecing prestuce or s, This
device musl remain closed wncil manually reser [
showld ned b wsed whers il might ceuse an inlemaption
in service 1 2 lage number of cuslemens.

{1 spring-lowded, diaphrugm-lype relisf »alves

445223 Maximum Allowable Operating

PFressure Tor High- Pressure Hyirlbulion Svstems,
This precsur: shell be the medimum prescune 1o which
the syslem van be subjeciesl in accondance wilth e
rsguarensents of this Code. It shall rov enceed

fed the desinn prosseee of che weabest chenent of
the cyst=m A5 defined in pora. 805 112

k) 60 psig il the serdce lines in the system o
nod equapped with series repulaoods of ocher pogssure-
limiting devices s prescribed inopora. HA5 2

tr) I3 psig in cast imn systems having caulked el
and spigol joints, which have nod been equipped sith
bell joint clamps or Mher effeciive leak s=aling methsls

refb Che pressume mit b which ary joanl could be
subjecmd winha possibiliny of paning

[#1 2 psig in high-pressece distribution systems
-:-l:puppmd wilb service regulaldas Te'd meseEim the T WIEE-
mizins of pace, &45 141 and char do wm have an oyerpres-
sUTE |;r|'|:|4:.|:|:li'.r|: device ax r|:n|.|u1r|:il in prs. h45 24T

(f] 1he maximum safe presswre 16 which the Ay il
should be subpoewed brased on its opcration and mainee-
nunee hishmy

Bi5. 23 Contrd pnd Limiting of Gas Fresare
Law-Pressure Distribadon Sysiems

BA5 I¥ Each low-pressune desiibobion sysacm or
Low-precsure main supplied from o gas sowse thal is
o 3 higher pressued than the okeklmom  allowatde
aperaing pressune Tor the low-pressure sysiem shall be
equipped with pressune-regulsing devicas of sdequards
capacily. These dewvices mwouss b designed o mesl the
presLuCe, bsael, aml other sarvice conditions wnder which
By will have o operacc.

84523 1n addiion o the pressude-regulesing
devices preacribed in par. Bd5.3310 a suaeble deviee
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shall ke provided oo prevent eccidentnl averpressiring.
Stuitaide rypes of prorsctlve devaces o (rE%21 o pres-
suning of low-pressure discribawdion systems include

fad @ lwprid el edlief dewite thar cin be set 1o
EpCh 3CLEAIElY and consaently A0 che desirad (R sum

iy weight-loaded reliel <alves

fr) an autwnatic shotolt device as deserited i para
B4 2TNe)

(d] o pikal-losdesd, biwk-preseare pegolamr as de-
scrabed o opara. #4512

fel & monitering mgulator 3 descnbed oo pard.
Edi IXc)

[l 2 serkes regulalor as descrabed ioopara 243232045

845.23) Maximum Atlewable Operallog
Mresare P Low -Freasure THstribution Systems, The
mskicnr atloweatde operating pressore for @ low.pre..
sun: distributeon syster shall ot eaceed either of the
rl,:ll:lnwing'

fa) a pressure that wownld cause b wnsele operafion
al Ay comnecied arad '|'.rr-|:|]'.n:r|'_'|- ﬂlljlﬂil:ﬂll I-:m'-pn,-_wur:
fas buming equipmend

th a pressore of 2 psig

Bd5.iM Conversion o Luow-Fressore
THeirbuthun Systems W0 High-Pressure Distrbution
Systems

fa) Etelore convening a low-pressure distributicn sys-
deant b a high-pressune discoabusican avsiem, i is requared
thpt the Follgwing Faclors be conzidered

[F} the abesign of the systeme including kinds of
masenial and cquipment wied

(2] pear mainecwanee records ncluding vestlis of
any previsws lekage sorveys

& Belore increasing the pressure twe following sacps
(N heocssanly in Lsquesise Ahown) shadl be laken:

{{] Make a I-Enl-::s,e RuraEy aml 1';|1:|ir Ienks found

{2l Keinfons® ar n-.pla.:-r. pars of the syslem fourl
o be inzdequale Far the higher operaning presswres.

{#] Inmall a service cepulecar on each sorwee line.
and iest each repulutur bo deteoming Lhad it is functioning
In soue cases il nay be fetesiary W dmise he pdssord
stightly 10 permil proper operation of the senvice repu-
Bk,

(4] Isclade the system from adpacent low-pressure
EYAEL T

{5 Al Berwle o oifsels in I:H,I-I.IFI|EI,| or el aml
spigod pipe, reinforce ar replece enchorages deeenined
f1 be inwleguade for jhe higher presses,

(o) The pressure inoghe svstm heing converted shell
be incrensed by steps. with 2 peniod o check the 2flec
of b e viciis aecrsase Before making e nekl ncceRse.

ASME BILE-1%9 Faditon

The vkl mgni!ul:l-: OF euch i nuoses dmal Chet IEl‘lgI:I'L
of e check penod will wary depending o conditions.
The objective of this proceduse is po sfford ak oppomu-
nily o discover any unknown open and unrepulated
connestions o adjucen  lew-prescune sysiems or to
mdividual custumer belde encesyive pressures an
reacheald.

450 Conirol aed Linddng of the Pressure of
Cas Iefivercd to Domestic, Small Cammercil, and
Smull Indusicial Customers Frem High-Fressure
Doairibmtsiot Systems

MIITE: When the precre al oo gas il tha demoand 5y ahe g oorcarar
we greder Than lkes uppbo st e undes the prom e, 3l . 343 B,
W ppquirenioars fe Coninol and limorg, of te pressure af gas
deliverad are eclued in prea 8331,

RASMI  IF ahe raxinm allowalk  operating
pressurr of the diddribelion system is &} psig or bess,
ad & fereice fegulatte Bavang the claracierisnes lized
below is wsed, no ather pressure-limicing device s
repured.

(o} i precsure regulaler cupibde of mlecimg disiribo-
Ovwn lire préssare, pei. W0 peessures eecamitended [or
hansehakd applisnces, inches of waler column

() B siople pon wvelve with orifice diameer o
grewer Lhan thid reccsmmencdexl by the mamualaciue=r for
the maximem pas prossere B0 the regolatoe anles

ferl B walwe s=ab e &F resibent mzienal dessgied
b wishsdand abrasion of she gac, impurities in gas, and
cuteig by the valve, and desigred o mesisn permaecimn
deformaion when it bz pressed agRinss abe valve pon

fa) ppe connocwons v bt rcgulacr n cxceeding
1N

(&) the capabilily urder normal operating condicions
ol repulaling e A nsiream poessure walon the neces-
sary limits of eccuwracy and of liminng the buildup of
s uniber no MNgw condibiuns o micke than A%
vk b mormal discharge prossore maindgired ender
b crneliticns

(7 8 selfconlainesd service regukalor with no exicmal
static or contral lines

Bt M) I the weximom albwahle operaring
pressure o the disribunion syseem is &0 psig or bess.
und @ yervicoe repulubor A huvimg all ol the charaners.
rics Yiseed i pars. 843 241 4 used. oo of the 235 comiding
malerials thal serivwsly interfee with he opemtion of
SerWLoe Pegdlalons, Suldble poomsetive devices shall he
iskillled b prevent unsafe overpressuring af the cusdnm-
or's apphasoes. skl ehe servios regalaoe fal. Some
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of W witable (ypes af protective devices 1o pEEvent
overprtsaring of the cusbomers” applisnees an

(o) & wonkming egulator

fhl & rellef valve

fe) & amomas: shubfT device

These devices may be instabled as an invegral pan
of Ihe service regulaor oF a9 & separale ynil

R4S L3 IF the marimom allowable operating
pressure of the distribwtion system eacesds 60 psig,
suilable methods shall be wsed w fegulae and Hmil
the presane o the gas delivered to the customer
the aximuam safe value. Such methads mey inchss

fz) B 3erace regulasw having the chameieristics lisied
in paa, BS540 amd 2 secondany regulawe ol
Wpsieeatn Do (he service mepolslor In no case shall
the secondary repuleior be et 10 mainlaio a precsore
higher than &0 psi. & device shall be imsalked between
the secondary cegulatir and the seovice egulstor o
limil {he prepsure on e olel of te Serwice regulabor
K B0 psi o [25s 0 e the secondany repulasor Fails
In funcipon properky This dewice nay be =ither a melief
valve ar an auinmaty shutoff (hed shuts if dhe pressure
on Whe inlet of the service ropulana encesds the st
pressure (90 psioor less) and neoaaing closed wel
manually rassl

[b) B servies reguletor and 4 mwotoring regulaior
el W lumil v 3 moimum safe value the pressure af
the pas delivered o che cuscomer

(o] & mepvice megulaior with a relief valve vened oo
the cuside abmosphers, with the mliel wwlve sel b
open sy that the pressure of gas going oo the cughakes
shall nor e¥ceed & macimuom xafe valee, The relisf
valve may be sither built ima the sereice eepulator or
mey Be & sepacate unil inslalled downsiream fom e
service egalator. This cHmbinarion may b owse=d alome
only in cases wheys dhe inkd pressure oo the service
regulabor does ot eaveed i b factuer™s sl work-
ing pressure rding of the service repulaor, end i is
nod recomnended fof wse where the inlel possane 0
the service repulower eacoeds 125 psi. For hizgher il
preasumes, the method i para. 34524 Mk or (b} shoukd
be wsed.

RIE3 Requltersemus for Dedyn of Pregare Kedicl
and Pressure Limlilng Instalbatlons

B451 Pressuee celhel or peesours bimitng devices
ercepl muphwe disks shall

fa) he constrwcled of mawenals such that the operfion
of che device will nea neamally be impaiced $oy coomdasan

5

B 1 1T A5

of cxtermal pans by the atmosphers ot internal pars
by gas

[h] have wvalves and volve seads Lhat are desipned
rt 10 atick im 2 positeon ther will makes the device
tniperative and resulin filwe of the device v perform
i the manner Bor which it wes intended

(c} be designed end instelled so what tey con be
readily operaded 10 decerming if the valve is free, cap
be wested o delenmine the pressure ol which they will
opecale, and can be peserd for leakags when in the
Clersd positeom

S  Rupture dthses shall mest the requirsments

for design as ser o o BPY Code, Seqwm YOI,
(hivesion 1,

#5322 The discharge suacks, venis, o cutley ports
of all presswe relwel dievices shull e bocated wbers
gas can be discharged inwe che alfosphers without
widwe hazarl, Consideratiom showld b givan o all
Caposures in Ibe nuonedials vicinily Whers mquired
b prdect devices, (he discharge smacks o wencs shall
be promced with ran caps 19 precloge dhe eniry of
wiHer.

84533 Thr cize of e openngs. ppe, and Kilings
lxuked bedwesn the system 10 be protected and e
pressurc-relisy ing device and dwe went loe shall be of
wl=paie size 10 prevend hammering of the walve and
(0 peevenl imparrvsnn of relwl capaciny.

8450 Precaunons siall Be thkn to prevent enau-
thorized opermtion of any stop valve thae wall make a
pressure reliel walve wopemative This provision shalk
id appdy oo vAlves tha wall isolac o syacens wiwder
prawscricn from i sourps of pressure Acceptable meah-
oibs Frd complyimg with chiz provision ace as Tollows.

fal Lock dwe swop valve s the oqen positicon. Indrugt
anhorized personned of cee impiamance of o amadve -
ently leaving tie shop valve chised and of being presend
during the ewbire peood chet ahe sop valve i3 chossd
a0 thal ey man lock @ in the opsn posinor befors
they leave e locanon.

riy Inseail duplcake mlicl’ vilves, =sch !u'nnE ade.
qualde capacity by itself 1o protect the system, and
wrrange dhe ssoluting walves or three-way valve soo1her
mechenicably woag possible worender only oee safey
ikawics inopersies al 8 lime.

BA5 Y Pvecautions shall e wbewn W peew=nl unagu.
Elwri ezl peraticm gl any valve thal will make pressure-
fimiting deveecs operatlve, This poovision agdi=s w
isnlating vilves, bypass wabees, ond volees on contrel
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ur [Most Lises iRar see Jscafed Dedtbwesn e Rresswic-
limiteng devave wnd the sysiem tha dhe device prHects.
A method soilar o para 8435 340a) shall be consobensd
proepaable in complying with this provicion.

Ris M

fed When 1 moniloning regolates, semies regulabr,
systam rehi2f, or syeen showd] s ooiadled o s
rezulawar swation wr prodect a piping syaem from oyer-
prescucing, she insialbation shall e designed a0d in-
sl 1 prevend any singhe incident. sech owy oan
explosion in & vaulo o damage by & vchicle, from
affecting whe opegation of baoth the overpressam: pmibe:-
ez el and e hismict egulair. {5 1azas. R45
amd #47))

k) iipm.'lal atlentwn shall ke gaven 1 cowiml ok,
All canorol lines shall be protecced frem Ealling obpeces,
ercivations by others, or odher Tores=eabde cope, of
daibiage and chell be designed and anstadbed 10 preyem
d.a.mugu I any e camiid line Tean making balth the
desince wegulator and she oweiesiuce prowective device
iMOpErive,

B5.4 Cupwiily of Presure BEelieving und
Pressure Limalifog Stuatlon aed Devices

84% 41 Kequired Capacky nf Pressurs Heleving
am Pressure Limldng Statlons

BS540l Bach peeisuce relied s@oon,  peessuane
liriting staliom, or gmooap of sech stations insadlzd
RACCY B OPIPLRE spdcty orf pocssune vosscl shall have
sufficies capacily and shall be sed W operitke 0 prevent
the pressune (fom cxcecding e following kewvels.

fa) Systems Wik Pipe or Pipeline Compraenly O
eredimi e F2% & the SATS. The requirsd cepecity
is ihe maximom allawable operatang, pressure Rlus A

fhy Spstemis Winh Pige or Pieeline Comparienns Gp-
CRINAR ar mr o Telew VIR of e SWES Ofer fhoe
il Low-Predimee Dhen (bufim Systems The tegquined
UKLy in Uhes Besdr ol 1he Iolleaknig P wlgimns.

[} the marimum allnwahle pperanng [pnessore
pMus 10

[2F the presswne whar prodwses a hoop cress of
15% of the specifisd minimem jyield sirength

fod Low-Pretiurd Dairnbution Sesidwr. The equined
capecity i5 4 pressute that would causs the unsale
vperation ol Ay cumesesd and properly adjusted gas
burmang cquipmenl.

HBS5 41T When mepte than e peessute Rgulanng
O SOMprCAssr Aelien fesds imo the pipeling o distrbu-
o system and pressume reliel devices arg nstalbed ar

b1

ASME EHS-17 Bl

suich ssarions, the celieving capacity ot dhe remede sialion
may be raken imo accownd in sizing the reliel devices
al each ulalon In dving this, however, the ssswined
remale mlieyng mapacey mosl be Likined W e capacily
i the punicg swsben @ oansmic gas b the remoce
locarion or b whe cagracily of the e reliel device,
whickswer is less

Rd%5.42 Proof of Adequate Capacity and
Satsfactory Performance of Pressure Limiting and
Fresure Relie Device

845411 Where the safety devior unsicls of an
sddilional repulitar (hal is associed winl of fufciums
i coanbinatecn with o0c Oor poee regulatons inoa ceres
arrangernen 4o conirol or fimit the pressare in a piping
Ry, sienhle checks shall Be amade. Thes checdks
slall be conducsed @ derenming thas the eguspment
will operse in v sidisfaviory manner o prevent anl
pressme b eacdis of he esablished makima m altowable
aparating pressurs o dhe sysiem. shoubd any e of
thes assccizled regulaichs imalfuectiun ur scmain u che
wide-open pasiticen.

A5 Insirumend, Comird, and Sampele 1*ljkng

Ta) Seope

rf The mequiterscnt: Riveo o his sccoion apply
e the decsign of inslument, comiod. and  sampheg
piping [t sale aml poopen upecsbon of the gepiog iscll
arnd b i cover design of piping 10 seoude proper
funclinming o instrwments for wduch the piping is
inacal led

(2¢ This segion does not epply o permanently
glomsed piping sy HEMmS, sipzh s Huicl-lilled, eemperaurs.
ressice devices.,

(&) Maierials amid Derign

[f} The metkenals employed for valaes, hoings,
tuhing. and pipang shall I designed @ owct the particw-
lar condifions e service,

2] Tokeofl conpections ond occzching buosses. ke
finps. of adaplers shall be mad= uf suilalde Okalerial
Al shall e capabbe of withswanding che nasimum
seryice pressure and empsratute oF the piping or eguipe
menl 0 which they an= anaclesd. Thay shall be desggned
1w osansiaconly withaand ald simesees wichont Jzilnr
by fatigwe.

r#l A4 chueoff walve sholl be instabled im each
iwkeall line nx near a5 prlcbeable o the point of
wmkcofl. Hlowdown welwes chall ke inoidked whess
necossary Ior he safe npecation of piping, nsowments,
il SpuIpInent.

193
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) Brass pipc of copper pape of whimg shall my
be used For metal temperatures geoater wan 07,

5] Piping subpect en chogging from solids or depos-
ils shall be proveded with spiahbde comecivms for
Flzaning,.

rd) Pige fm tubenyg required under this ssction mey
be specified by e manofacwrers of die insirument,
conlrl epparaids, or sampling device., provided 1hat
the safery of the pipe or wwking as installed is au beast
cquel do ther atherwise mquiced wider 1he Cixle,

f7] Piging that may comain liuids shall b pro-
tcewcd By heating o ather suititde means frem domags
dse L freczing,

{%1 1hping in which |wjwids may accomuluse Lhall
be provided with deaing o drips.

1# The werangzrmeni of piping and supports shall
be designed 10 provsde nod oaly Tor galely wnder
Operaling sinesses, bid also be provide prowcson for the
p'i[.'lil'lg i_g;.'li:ur:[ e Cremne=n L xagging_ evkrminl mechanical
imury, abaze, and demage due o wndsosl decesce rindis
tions ather than these connecled with pressire, lempera-
lure, arl =ervice vibralion.

110 Srakde pm:‘.‘auliunx slaall he 1aken 1o probsst
ugaind comosion (See parn 263

(Fd) Jaims betwecn sccpons ol whane andiow pipe,
bevween tulang wpdfar pipe und walves or fitlings shall
br made in @ memmeer suiible for the pressoce and
NENsralure corsdilins, swh ax hy means of Hared,
Anreless, and comprescion iype frinas, or equal, ar
ey by e of the hrazed, screwsd, or sochketwelded
lype 1F serewed-end valves are w be wsed with Aarcd,
Aarcless, or compie=sin Lype Atlings, wbpiers are
mguined,

Slip type expansion joinds shall not be wsed; eapansson
chall be compensaled for by poevsding Aesabiloy dobm
the piping ar hll:ling LR |l

¢i2) Plactic shall mou b2 psed whete operating et
persures eocesd limiGgins chown in paras. #4232
and B42.23(b).

{¢3] Plastic pipiog shall not be pointed. [F identifi-
caling c4her than thee dlready peovided by ahe vnanufae-

[wrer's miarkang is required. it shatl be accomplished
by other means.

L4568 1Mprading

This secrion of the Code prescobes mntichurm megquire-
menls i oprating pipelines or mains 0 higher maai -
muan allowable operanng presimss,

B 0759670 OBR7L349 707

B

FE45L General

fas A higher macimum allowatde fperaucg predsone
establizhed wncer this section may o eacecd the design
pressure of the weakigst glement in the segmenl to be
upratsd In is new imcerrded thar e meguirements ol thia
Code be applied rewoactively to swch iems as oocd
sTassimys., Tabmicoted assemblies. minimuam cover, and
valve spacoigs. Insisad, the myuiramenls for hese
inems shell meea the crisria of the operating cungrany
befarcthe upranny iz pedomed,

{i) A& plan shall b= propaced for wpwaung dha shall
include a writeen procedurs than will ensiwre coemeplaanee
wilh =uch Apieeabde T-equirerrlzm; o |hes s=chion

fc] Before incressing che maximam aliowatle op-
Eraldg pressine i a2 g e ihat hps been qlpcn“'ng
al o preseure less than ther dewrmaned by paes. 845 213,
the [ibywing ipencsdigalive and cormeclive measares shall
be aken
{f] The design. initiad installaeen. method, end
date of pecviows Deilng, Lowanon class=s, malenals,
and eguipment chall be mviewed @ desermine shen
ihe proposed incregse is sefe and comsestent with e
rrquirements of fhiz Codre

(3F The comdiveen of che lie shall be derermamed
by Iukag-: surveys, dther fizkl in:spl:-l;lin:rns, and examang-
tion of maintenance rocarda.

132 Repairs, replaceiments, so allembions clisclosecd
tr he nocessary by subparas (oK1 end {ck2F ateowc
chall be made prior o abe wwaLing.

{dl A& new L=cd gicording Lo the reguirements of this
Code should be conswbered il serisfactory evidence s
il availuble 4o ensure sale operdieon al the pooposed
meaimem alloasble operaling presswne.

{e} Whon gei wpritigs an: permilled wnder pacms.
84562, B4563 345464, and B45.65 the pas pressure
aball he iocrmased inincreEmenpts, wilth oo bk supeew
peafoamed alver £ach incrememal incregse. The nuober
O nwcremenls shall be deiemmneyd by thes Op=rIbr aller
consadenring, e boael amciend of the pessre owrcase,
the @ress level al the noal maximem al inwahle rpeniling
prescune, the kpowm conditvon of ihe linc. and dhe
prosmnmty vl 1he hoe 1o ather siouciores. The nsmber
of imcrements shall be suffcsenl o cniwe sher any
heuky are desigcbml bebore thew zan creale a poiendial
huzard, Powntially hezardous |eaks discovered shall be
repaired] belars Fartheer increasaipg the pressare & fipal
lcak cuqwcy shall ke conduceed al e highes masimuony
alliwdhle nparding pressnme

i Becords for pprating. including each invesaigarion
.rﬂ:]uin-."d. by Uns seclion, comeclive sction Lakem, and
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prewsun est comlucied. shall be reoined 85 long e
the Tgalticy mvabved reminm i srovice.

#4562 Upraling 5Steel Pipellnes or Moot bo n
Pressure That Will Produce 3 Hoop Sircss of 30%
or More of SMYS The rewomom gl o] uperdting
picssure may be icreased after couoplange with U
#45600ch and one of dhe Followiog provisions.

ra; Ifihe physical ecndilion af the line as d2ernined
by para. B45600) indicat=s the line is capeble of
withurarading v desired haphel opevatiog peesore, is
in pencral dprecment with the d-r,:-:ign mquin:m:n[; of
this Cosde, 2kl Des previonsly been destel woo pressuce
cguol b s greacsr chiem thal reguared By thes ©oode dor a
e Tanee 107 thee proposed mani mum &l lowable cpecammg
(rressuce, Qe loee may by nparated a dhe hizher maxi-
mism Wlloeable oprracing pacsaure.

rhy [f the physical sondation of the e @ deermoned
Iy para. B36 10 indicales that the ablicy of the line
fo with=land [he hagher musiomwae opealing  pressare
hisx mal been cdicdaeonnly venfied or that che lioe has
nol Been poevidusly Bested ke dhe levels required By
this Cuxle for a rew line for oehe propescd hogher
magimitn albowahle aperalig prossore, B lime moy
be vperaded al the higher miimem allowable cpecaling
pressunt 7 a0 shall sweveasfully winhstod the s e
quingl by this Code for 0 opew line 10 operse under
the wame odandiisoms.

f ) [E the pheypsiead condacion Gl the ok as decencnined
by pane. 245 £10c] wverles ils copabilly of operacing
al a higher pressuse. & higher masanunt allowatde
CRCRAling  pressure may b oeslabhshed  accarding dn
para. B45.213 wsing as o s pressune cle: Poghest
preasure 10 which e line has been whjm:l;cd_ either
in 3 sbrenplb lesc oF in o actwel operatioe.

(efp 1 in i neosssary 10 wila ppeline or maia befose
al can b upealkd uoa higher maximem a|lowable
aperalhing precsure. and 9F W it not practical w0 1est e
Lime =i 1her b=ciuse Af the eAfenns O diftzulni=s crealed
b mking i1 owl of serveee o becasss of other uperating
comlitisns, it higher mazimum al lowable operaine pres-
sure may beogscablashed o Locangan Chos 1 as folloees.

1) Perfucn the myuirements ol pom, 3456100
r31 Select & pow masimum eltowable operuting
pressuce comsidient with the condiman of te line jnd
the desipn reguiremencs of this Code, piorvided
Ja] the new maximwm ol losahle -:,qu:ul'ing; £ 410
surg does g sasesd S0% of abw permitwed [r & new
Ines 10 opcchle wmder the swine oandalinms
fia) Ihe pressige is increosed Gr inGremencs as
provided in peara $45%.010)

4 FE BB 199 Exdiiem

&4%.63 Upradeg Steel or Flasde Fipelines 1o a
Pressure That Wil Pyoduce 3 Hoop Stress lesa
Than X% ol SMYS

fa) Thes applies 0 high-pressum séez| mains and
pap=lmes whe the hggher mazinume allowabls op-
crating pressere s less ahen thar regueinred o pieduce
a hoop streas of 30% of dhe specaficd minimarm vield
Rlﬂznﬂlh il the [ aml e all hlgh-p'rl.-.x'ﬂln: plﬂsl‘i:
dizralautacn sysuminig, I othe higher masinaan alliwidle
opsrmine pessure of 8 sl pipeline of main s mone
Utap 3% of the spesilied minimum vigld @Arength of
the pipe, the provizions of pard. 843671 shall apply.

(bl Before incrcasiop the masimem allowesble op-
ending preciure of a syslem thal has besn cpemting
a1 bais thaw the applicahle naxitnmn presoune W ahighes
maximun altowable operaing piessare, the Tolloemg
lscters shall he considered:

4 f1 the phycical pordicion of che line ax deermined
b para, RdS6102)

¢ &1 imformition From the manpufa:himer <o supplier
depernimntg Wat dsch cumparent & 4 plasle sysicm
i5 cupable of pedforming saisfactorily al the higher
[LILEASTHLEN

(¢ Before iocrcacing che pressure, the followiog
seps shiadl be Laken:

[FF Install suitnble devices an the szrvice lings b
roduTane aind Licie clee pressme of 1he a5 aceon dance
with piwa W5241 i sbe me maximm allavabe
OPEradnig, prosswe @5 i dss oecr S0 g,

2] Aleyualely meenlienoe g anchir galPsels, bemds,
and deed ends ir cowpled paps o Beoid maavemonn of
the prpse shauld de A0, bend, ur deod end he ezpased
in 4N sxXcavErion.

(3¢ lncrease prcssuaee oy ancrommenls 25 peoasded
in peera. 436102

345.44 Upratieg a Ducille lron High-Preasare
Main ur Syviem tg g Mew upd Highwer Maximum
Allewable Tperalivg Frespee

ral The maximem alowade operating pressure of
u ductile srop muin or sysiem shall nol be el
ke B pressurc in oexcess of thar penonied o para.
B42.211. Where records are pol completr enough 1o
prrmic the dircct appleatecn of para. 842200, e
lluwing procedurss shall be wsed

M) Lapng Cncitior. Where the oggamal laymg
vimdilne. cannat be oscerlained. W oshall b2 assumed
ehier Comtitien [P (pape supporcd o blocks, ceoped
hacikdill] exisls Tor cast ion pipe and Condition B (pipe
laid withour Block:, araped Eackill) caoss for decube
MM pipee.
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(21 Caver. Unlesa Ihe aciuat maaimum cover depib
is knowo with ¢emzinty, it chall be dewrmined by
eaposing the main or system atl thess o more painds
and making sctusl seasurvmgnls The main o sysien
ghell b= exposed in mreas whene the cover depth g
mecst likely 1o be greatest. The greama mimsured cover
depth zhall e ussd for computations.

£3) Momimal Wall Thjckaers Unless the nominal
thickness is known with caraindy, il shall be dererenived
wilh WlimEmic measuring devices. The nverage of all
e asuieciels laken shell be inereased By the albewance
indicaned in the lollewing |able;

Alkmamce. 1n.
Case eon Poge —
Knominal L far Cenlplugally Casi Lic
Pipr Sirc Pipe Fipc Fpe
J-8 1S A1) 1S
=12 0= on7 fur
1429 04k LeUK 1075
L M (1)) kA
4 00 111 [kl
(LN LR

Tl praminal walbl thickmess ol cast Ieown shall ke ihe
standdard hickmnas? ised i Tabde 10 or Teble 11 —
whichewver is apphicable — of AMYWA CIM that jg
nearrsk the yalue ohaimed. The nominnl wall thiekmess
of duculs man shall be the standand ke Tided
in Tekde G of ANSTAAWW A 157821 93 nearest the
valug obLiined.

{4+ Mancfuciyring Provess. Unless whe cast arnn
pipe manufaciering process o5 known with certaindy. it
shall e pssuneed tu b= pit cast pipe having 2 bursung
lznsile strength. 5 of LI pa and 2 modulus of
rupare, K, of 31000 psi,

‘b) Before uwreasing the makimum allowable op
eruhing pressure, the following mewsuce, shall be taken:

(17 Bevigw (he physical condwon as nequimd by
pare E45.61c)

f2; Adequascly rmioloree or aeghor offseds, berds,
ardd depd ends in cowpled or bell amd spiged pipe 1o
avoid movement of the pipe, should the offscr, bend,
47 dead end be exposed by excavidion,

3 Install swinehbe devices cwr the semge Jines o
regulae and limid the pressure of the gac il accomdunce
with pora. %43 243 of tee new apd higher masimum
allowuble operating prassure i we e over B psip

re) B after compliance with paras. 84%.8da} and
{b), U s exabished chal ok mioin spsbem 95 copoble
of safely withstanding the proposed mew and highesr

Bl

B e M ]

marimum lbowable operatimg pressups, the pressure
shall b incveazed as provided in para B45%G(02).

34548 Upenting & Dhirfhution Systemn Tt Has
Heen Cperatiop 3l [nehes of Waler (Low-Prossure)
Lo & Higdwr Fressure

‘7l [n eddifion to te pescantions outlined in pars.
843.610eh and the applicable requircient conained in
pargs. 343.61 and #4564, the following siops must be
Laken.

{F} Install presaure eegulanng dlevices at cach cus-
KMmEr s THRLEr

{2+ Verily thal the segmen: foing upraied s physi.
cally disconneced ficmn sl ssgments of line than will
cunurue 1y nperde it inches of weoer.

M) Aler periorming dhe sweps oatlined ip (a0 gbove,
the pressure slall be increased in increments as cudined
in para. BAS &10e). After the first incremental incresse,
Rowewer, siap. shall be taken (o venty thal the costnm-
er's regulawors sre peifurming solisfactorily.

B4 VALVES'

Sdh.] RBequired Spactng of Valves

846,11 Transmesbea Lines
fal Excepl for atlsher snallations, seciienalizing
Black vulves shall ke inslalled in mew Cramsinission
pipelinss &L e wme of ormstnsction. When detenmineng
Uee wectionalizimg valwe specing, primary considecsnn
shabl be given w locations that provide comimuows
acdessibily Ao the valves. Owher feceors invobse Lhe
concervaricn of pas, [ime w1 blow down e isolated
secteon, cunlinuicy of gas SEMVieE. neccssacy operaling
Aexibilicy, expected futwee development within the velve
spacang scliom, and sipmiacam msural conditians (hat
may adwersely aflect the wpermtion and secucity of
ihe lims,
php Molw thstending e conwderatione in () above,
he spracing bebween valves ol B new wadsnLissian e
shell nod exceed the folloawng:
{11 20 miles o areas of przlominintly Locatian
Claws 1
(2] 15 mutes in arens of pregominandy Lovatiun
Clacs 2
(F] b mikes on @neas oF peskaminamdly Location
Clas. 3
(41 5 ombes o prens of predomanamdly Locavion
Cle=s 4

Y P MU 1T and 3417 Diee paeeivigne snverng walves in
Lareice Nirs.
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el The spacing defined in (b obove muy be wdneseed
slightly o permic 8 valve 10 be insialled i 8 ooz
wocessible localnn, with cnntinws secesschiliy being
the prrmary cocsidererios.

Hd6 12 Walwes on destinbwtme b, whether for
opcranng or cmergency purposes. shall be spaced s
CcHlaws:

lal Figh-Lraeinre Ceerrebnicon Svareis. Yalves shall
be imstolled in bigh-pressers disiribwisgg systems n
woessible edtos 10 redoce che Lime w0 shur dosn
a secticn of muin im an emergency  [ndeberminipp Lhe
5pa;.'|ng af the walves, comsideration should §e g1een
by dhe cpersting ressuce and sizé af e wain: end
limal physical conditions o5 acll as the number anil
typre 0F cinsiamers that fighl be arfecoed by 2 shocdoswn.

Tl Lowa-Fresipre [istribeior eafens, Yalves may
be uspsl on rw-proasure diswibonon syspems bun ore
IWd moquiced cxcops as specified in para S46.134a]

EG-1 [awalion af YValves

246,21 Trunsmietnh Yalves

‘) Secionabzing Bk widves shall b oacceszable
ard prorcivel from danwge and eepering. T o blow-
down vdlée ds invedved, it shall be kocat=d whene the
gas s he Rlown o ahe somosphore wathaur undue
harard.

tB) Seercaiahzatg welyes may be o oinslalled abtowve
growral, in 3 waull, o1 buried. Inoall installateons an
sgrerating device o open of close the walve shall be
readily accessilde 10 aotlwwnsesd  persons, Al walees
shull b swissbly suppored 0 prevent schlement or
movemend el Lhes adbichied [,

fed Blowdown valves shall Te pn:n'id.u:l. %y it cach
s=cliun ol pipelne berwesn main tine valves can be
blawn down The sices and capacily uf the LmECCTHINS
Fir bilgwing  kmen e luw shell b cuch that wunder
emergency condilions (he seclion of line can T hlawn
dewn e rguilly s es pracicanbe.

fi1 Thas Code hees pid regquiz= dhe wer ol autuibnEis
valves wor abkees Ui Code nply thar dhe use of auromalis:
valwis prosently doveboped will provide full prolectioa
10 & piping system Tleie 0z and osallscion shall be
ar el descrericn of che oporaing company.

BRIz IMistribotloin Svatema Yalves

Lrl A wples shall ke installed s e inler aping of
each regulaior stacian conoolling the flow or pressuns
of gos in o disiribunon system. The disance bervween
the walve and the regolawe or reguladors shabl be
sulliciend to permil 1he vperation gl the valve during

AShAE YLK L Ediilen

an epncrgensy, such es 8 large gus keak of a fire in
the suadion.

(&) Yalves on distribution mions, whether for ap-
CrRANE F SMErgenuy purprscs shall be located in a
manner Ol will provide ready occsss amd facilioe
thear oferation during an emergency. Where a valve
is inscalled in a buried box o 2ikbosure, anly eudy
s L the operaokg, se2m oF mechuniem i< implieel.
The bow of ecedosre shalb be inslalled oz manner
I aweid dransmilting esienal ek W the main.

T VAULTS

#4101 Sirwcioral Design Requirements

l_.'ml:rgrl;lund waulix ar F!iir; lor vdlves. prescune reficu-
ing, prmswe loming or peessure egulalhing ks,
o1, shall be desigred amd consimicied o acdon danee
wilh the fodleswing provisens.

ek ool aod pas shall be desipned and constructed
in acoordance with gousl sructural engasecrng praciice
B me=ed dfe Dokads that mey Re impossd on them.

(i Suilesent working space shall be prowided S
thel all of the eguipnenl reguim=d in Ahe wvaah ¢en be
pruperly ubsdaibed, operueed, arel maintiomesl

frk o the desgn of woulis and pit: for pressare
Bmiting. peessury reliving, wnd peessure regulaling
eqjuipwnent, consrderaion chall be given 1 Lhe proteclion
of dhe inslalled squiprient from damape, swch as that
reablingg ircm an cxplisinn within 1he vaull vr pit 1hat
may canss peowlipns of e roof oF cover b3 fall inmo
he waullL

rd) Fipe enlering ond within rugulabe vawild o pits
shall be steel lor MI% 1O &nd smoller sizss. excspl
thar conerol and page pipang may be cogper. Wheee
piping =xlends throwgh the vaulo or pit sioucore, poisi-
sicnh skl be rikade 1o prevent che pussage s pgases o
liquids through the opemieg and Gy avert strains inoihe
pipnie. Equipiment and paping shall be siakly susiained
by medal. masenry, o concoele supports. The concel
piping shall be placed and supporsd in dhe vnult or
pit 50 that ils exposure b injury o1 donage is redwced
10 & minimym,

[e) Vault or pat upenings shall be locared so a5 do
wimoize the hazards of tools or sher ohjgels Failing
on [he regutator, piping, or edher eyuipoe. The conirol
FiRing amd U upecauing pans o che equipment insiidted
shiall pecd e becalod wpcher 2 waull or e cpewing where
workmen can siegs on tiewn when cntering of Teaving
the weull or pin. unbess such parts are switably |'|n'r[-|!4!l!-|:d.
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{1 Whepsver a vaubl o7 pil opening is 10 be located
above equapiment bt could be dumagsd by a falling
cower. & oirculae cover should Be dnswalled, or other
£uitable precautions should be teken.

#E Acoesdhiliny

Accessitliy shall be conubened in selecting a sile
far a vanl. Some of de inporant facwes 0 consider
in schecding the Tocation of a vaull are as follows.

lay Esgokiere o Froffic. The locakm of waulis i
streed inberseclions or al points where traffic s heayy
or dems= shugld b= avsnded.

& Evpasure i Flowding. Vaulls shoold nea be
Tewaleal @ points ol mimimem clevation. near casch
basing, of where the arcess cover will be i the courge
of surface waters.

fob Erposire ro Adiacens Snbiecfoce Moty Waulls

shemidd be localcd ox {ar as is praclical from water,
clecweie, aweam, or caber Facilincs,

372 Vauk Scaling, ¥Yenling, and Vendlatkon

Dodergromsd vaole: and chieed oy pobs contanming
cither 2 pressare repulating of reduction station, or a
presiure Lnmmoie or elicving soton ahall Le seale=d,
verled, or ventilaed as {olbews

fal When the internal solume eacesds 2000 oo 0E
swi:h vaults o1 pils shall be wenlilalal with dwo ducte
cach haeing at beast whwe wenblacing effecs of an NFS
4 pip:;.

ft) The wentilaion provided shell b swifcico o
markimi A Che 'p-l,‘:-ﬁsihlﬁ Toemativen 1 a comipuiEihle almog-
sphere in e vauln o pic. Yems associsped wath che
pressume Tegulaliog or pressure mlinving equipmen s
oL ke comnecied W the valdt o pin venciavon.

(i) The ducds shall exlend io a hsight abuwe grads
adequar: 1o disperse any pas—sir mixlorcs cha oight
be discharged. The tansicls end ol she legis shall e
equipped with 3 sble weaherproaf Mg of vent
head desipned to prewent forcsgn matter from emering
o' BiBg it lirgr e ducd. Thet b [Tectivs aiea of the dpening
in such FArtings ar vens hesds shell be al besst oqual
W Lthe coss-sechionel ama o an MPS 4 dwd. ‘The
horizomal section of e ducis shall be 35 shom as
practival wnd shall be pitchel b prevent the accumusls-
i of liguids o the luse. The nomber of bemds ard
HTeetls shall be reduced o a minimem, and prasisiony
shiall bt iociapuirsled W dacilitate Wie peeodic Cl=aming
o che dewis.

fefl Swech vaults o pals hawiog A imaomal vobo e
hedwesn T3 £a A and 2000 co M may be gither Soaled.
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vened, ar vennilawd. [E seabed, 2l openinga chall be
cquipped with righe-feing covers withoid open el
theeagh which am expbesive miature might b ignited.
Mleans shall be pravided for testing the intermul almo-
spfiere heforg cemgving the coner. [f wenid, the poper
provision Lo prevenl eaemal sounces of ignikon fram
reiching, the vaoli aimosphers muA be provided. If
venlilalel, the provisions aof either swhparas, (a), (bl
bl (b abwwe o (E) Below shatl apyly

fel [F wawles or ping eefecrsd o 4o (d) &beoe o
venulered by means of openings in the covers of
gratings. and the mio of the intemal salume in b
Ferl tu O ellmctive vewllabng area o e aower or
gracing in square feet is less than 20 ta |, no acditicnal
veatilolen s Tequited,

0f Vaults or pits having an intemal wolume |ess
than 75 cu M have i specifc returemens.

1474 Dramage ard Walerprooting

fo) Provizeons 2hall be rade 10 minaetize e cncrance
of water into vaults, Mevertheless, vault equipmend shall
always be seagmed W ooperale salely, U sobmerged.

(b Pz vawll comtaiinng gus paping shall be corisecoed
by meens of 8 dvain comneciion b &y ciher subvstnechies,
b 2% o HEwer

{ci Bkciocal equipnes i vaudts ohall conform oo

the requirementis of Class |, Group Do of ANSIS
META Tk

R CUSTOMERS METERS AND
REGULATORS

&48.1 Localkon for Cusiomers' Meter and
Repulutor Instmllntions

) Cusiomers' meders and megulalos may be locied
mither ingide or guiside uf hoildings, dependog oo beeal
conlilions, eazept ther on serveice lings roquining seres
regulaiuny, i weenrdance wath para. 545 5430a), the
wpsarcar regalabor chell be located outswbe of e
huilrling.

(o When installed within o building. the service
repulatir slall be i g cendily aeesinble locanon near
the point of gas serwee line emrance. and whenever
pracrical, the mstess Ahall be insalled ae e came
lcation. Meeither meters nor reaalarers shakl be incialied
in badnyoms, closets. or buthnoesms: wker cumbusibie
slaimeays, il uovedrlaced o inaccessible place:s; o
clos=r thicn 3 I o pomirces af ig|1il'i|_1r||I imcluding fumaces
and warer heareed. On s2reice ks supplynp large
mduAnal coslaomers ur ansfallalions where £33 15 Dsd
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g higher than standard seryice joessure, dee egulaao s
may b= insiatled al adbier readily acocssibde ocabions.

fed When Bocaed smeside o b ldoegs, mesess and
serice regulators shall be installed o ceadily acvessble
focalrens whers chey wall be repsonably prodecced from
dimiee

) Repulobors requiring wenns for their proper end
eilective opertien shull b venlel by the owlseke imes-
gphere i accordanae with the proowusiums or para, Ha8.13
Individual «ents shall he provided Ear sach regulacsr.

B48.2 Operating Pressures for Costomers” Meter
Instalatioms

[ron or alumitiem case Wcierd sl wd ke wied al
A moximum operafing pressure hipher shon e monetoc-
lweers rabng or the neler. Mew Hnmped siesl i
mcacnrs shadl md Be el gl o pressune ooeacens o
SOME nF the maniicloret's west posssarg; oebaill tinned
sccl case mclers shall oo = owisd ar 8 preEwue o
excpss of 3% of the pressure ussd oo besl the meter
after rebuwilding.

B4R Preotectlon of Cwstonerd Meler aned
Regulmnr Instalfatdons from Damage

B Y Mewes and aegece segslaves sholl woa b
A=l where vapid deterioeation rem comasion or
OClerl causes o LKCly w0 o, nless woven medhbes
A fuken 40 prodva aguind such detennrbion,

SR A swilable proecive device, such s i bick.
preszure cegulucor of & chech valer. shall e inscalled
thowenstreiom 1aF Ehes meler oF snd as rm'uirr.-ll nncer the
fotlowing condiriobs:

fe] N 1he neeluee off the wih zativn Squipment 13 soch
thai it may imdmce 3 wacuam al the meter, insall a
back pressiwee reslamor dosnatrean from e mecer

fal Inidall & check walve or eyoivahon i

() e uulizaive cquapinent roght indwse o luck-
presse

3 dhe ges wlilizalion equipmens i connecdsd (o
a sowrce af okvgen o congeosssed aar

rAy Iejue fcd peseone gian o ohee supplemencuy
Eas is used a5 oandby and mighlt Aew beck into che
mieler. A e way walvis, fuscalled i adnar dbe swodiey
supply and an che same wme shur ofF the regular sepply,
£ be substijuemd [or 3 check walve af alesinsd

BI5.32 ANl sepvice regulator wenfs aned exlie] vents,
wheere Tﬂqui:‘bd.. sheall 1ermuosaE i the oweEsle ar
rain- and inseci-resistant Attings. The open end of the
venl shall be lacated whens the gas can escape Tneely

3
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o the auoospfiers and away foonk aly Genings o
the buildiogs if & regulaeor Eailere resulting in the
redease of gas oooars. At localsons ahere secvice reputa-
lors might be submerged during Haoxds, either o special
anbficenl 1ype bresBer vent fining shall ke wscilled o
the vem L shall be ezended ebove g heiphn of
the expeceed Aood aarers.

B s oaed vawls howSing cusiomers' stckees
and repulacors shell be desipned o supporl vehicular
Iralfic when instzlled in the Tollowing [ecalions:

fad rraveled ponass of alleys. sreeas, and bighwas

rhy drveways

B4Rd lostallackin of Meters and Reulators

All metzrs and tegulators shall be dnslalked in such
O ek @5 L poevent endue sesses an e cnnecing,
piping nrabior she meeter Lead (P connections ur wiber
vanrections inade G nal=nal el caan e easaly darmaged
shall nal ke used The pse of dandard weight clese
1all threelh nipphes s prodibaced.

H¥ CAS SERVICE LIMES

39,1 Geperal Provisions Applicable W Steel,
Coupper, umd Plaslic Secvioe Lines

411 Insdalbutlon of Service Lines

far Secvize lines shill be installed a2 Jdepth chal
vl e theon From eaccsaive extemel losding sral
loval ictivities. such as gardemene I oes mespaned thal
& finrnmmm 61 LY ol af cover be proesded in privawe
propenly ord 0 mimmuom of W in o Zover be priovidesd
noatrecdd and madi. When hese oives i o Sbencs
Canned be et due be exicong subsandcoeres, lecs cover
is purmmidled proavides! such porinng 4l Uiews servicey
hnes ahar dre sebpecl wocseessive supsnimposesd loads
are Sased or bridged «r the ppe= is approprialely
soampthered.

fe] Serwice lines shall be properly soppestecd a0 ol
oo w widestenteed wr welb-compaces soil se that
chet pipe weill n be subjec) b ecessive exlemal leabing
by Ue bicklill Lhe matenal wisd for der Bz ki aball
be dfrce of cocks, bulding malenials. elc., thas might
L% damagr fee the Flipc ur the pmileclive Cnating.

fel Where ahene ie ovidence of condensale in ke
Ean in sulEewent |;||,.|i|nli|i.|.':'-i IN CALSE e T AW in e
gas supytly 1o the costomed, e sem-ice line shall he
grided =0 as 40 druin im0 the main or 40 drms al dbe
b priines o ele eveice line,
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B49.12 Types of Yalves Suliabde for Service Line
Vahes

fal Walves used as service Tine valvas shall meet
the applicable requicements of parss S00 end 8301

r] The wse of aofe sear sarvice line valves b ool
nzpommended when the design of die valwes is such
that éapisure b sworssive hean coubd adversely afle
the abilivy of the valve to prevent dhe Aow of gas

fep A valve incorpdmbed inoa meter bar chat permiis
the morer bo be bypassed dewss ol qualily under this
Ciwle o5 2 service line valve.

ray Service line valvss on hogh-presswe sq rice Tipes,
ingalked either inside buildings or in confined Tocavkms
outside banklings where 1he hhowing of gas woubd be
hazurdows, sholl be desipned and codswudted 1©omin-
mize the possibelity of the mmoval of the core of e
valve accidentelly or wilWully wath ordinary house-
heizld Aol4

rel ‘M= opemling company shall meke cercan thal
the: service line vabwes insialled on high-precsure service
lines pre sustoble fer this wse Uer by making theic
own sl ar by reviewing the tests made by the
manufaourers.

(ff Tm service lines designed o operale an pressumes
i exopss af B psg, e sepdce line valves shell be
ihe eyuivalenl of a pressure lubraresd walvs or o epdl=
Type vadwe. DIer Cypses ol valves may be psed where
L==d% by Che menufecarer of by e user wwbicie thid
they ere sulakde for thia kind of sepvice

F9.03 Lawnlion of Yerviee Line Vabres

ful Service line valves shall be installed on alb new
servics lines finclding meplacemems) w0 & lowcation
radily #rmwble fran the osice.

(b Walves shall be Iocaied upsiream of whe meusr
il there is g regulemd, of upstetacn ol the regulator,
if these i5 e

{1 AT service lines opereding at 8 pressure oreamer
than |0 psig amd afl secveee lines NPS 2 or larper
shald be wpipped @ith 3 valve bocaed on che servwee
lane owcsade of e Buildig, ercepl thut whenever gas
is cupplicd 40 & theater. church, schood, Tacry,
oihtr building wicre L numbers of persans assembe.
an quside welse wibl = seqoied, regaeless of he
size gf the senice line or the service line preasune,

4] Vkergruund valves vhall be locased in a covered
durable curb o of sandplpe desigred w permil reudy
uparasn ol the valve. The curh bou or sandpipe shall
be suppored independencly of ahe Serwice Tinme.

S LIS 2L

S 1 Locstion of Sanvice Line Coonections to
Main Flping. Lt is recommemlad thel secvice Tines be
connected o either the wp ar e side of the main.
The connection o the tap of de man s prelemed W
minrnize the possibility of dust and moizsowe being
carmed from the main it the servies [ine,

849.15 Testiwg of Service Lines Afler Construclion

B 1% CGemeral Provisons Esch servmee ipe
shull be tesed after conssroction and belore being
placed i sevwics 6 demonsicale that it does not leak,
The service line conncorion w e Man nesd ool be
nicluded in dhis best if it is ool feasible o do so.

34152 Tesl Reywlremenis

fa] Sercicz limes 10 gpefare a b pescace of e
than | psig, which do nol have a preacchive coaling
l:-!.pibh: al I:-El'l'lpll:rl‘a.lih,' i.ealillg a beuk, shall be Ei-.u:n
a slandup air or gas precsure cest oan noc less chan b0
piig Mo a1 beast 5 min.

(B Service lines W0 operae a0 4 precssues of bess
than 1 psig, whch hine a prolective coating thas might
tampranly ceal b Jeak, and all service hnes 1o dpersl=
al o prewsues ol 1 opeig of mors shall be peven &
sandup air or pas prossuce oSt for A0 lmAsL 5 omin ar
the: pposed masimwm operaling pressure or 20 psig,
whichsver js greawe. Secvsce lines of sesl, however,
that are stressed o 2% of mome of the specihed
minimum yield sicengch shall te ssed i aoombaee
wilh He= mquimments for wshing mains. (5ec para.
2413

fo} I medguaremenls 4 (@l and (B) abowe shall
apply bo plastic service lines, exced that plastu: servwe
Iezs shall b= teshed 1o Al kzost 1.5 fimes the mesimum
aperaling proesaurc, and wthe Liealwtions on maximom
L=l preware, lemperluns, i dumation sed forh o
pare 34252 shall b obsereed,

BT T Gteel Serviee Lines

B4%21 Dsslgn of Sieel Sepvice L

fa} Sleel pipe. when wsed for service lines. shall
canlomn 10 1the lppll-tuhl.e mquir:mmls oA L11|;1;|l:¢r 1

M ezl service pipe shall be designed i accardarme
With IRt fsirzrient: & mrs 54000 and B4 121
Where the presswre 12 Iess than LG mag, the steel
Servive pipe shall e designed for at leest 10 psag
paLsure,

rel Stzel pipe used for serviee linss shell be innalled
in tuch 3 Indewier Uesl e pping strwin o extemal
Wadling shall mal b sicessijve
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rday Adl urﬂl:rgml.l.ruj Akeed serhice Tones shall I'.E_]lhiﬂl!ﬂ
By thraded Bid coupled jalaes, cnmpressoon 1ype fin-
timgs, o by gqualificd welding o brazing mcthods,
procedores. and cperabors.

8491} [nctallathon of Slocl Servioe Lines

E3.221 IosiaBation of Sied Semvlec Limes io

Bares

fa) When onatsd steel pipe s @ beonsclled s oa
serwic Bine in 4 bore, cae shall be cxeresed o preecm
damape (o the coanng dwring installaion.

bl When 3 wndce line is o be instatled By h-l‘:ring
o doavidg, aid coancd sacel pipe iz we be wsed, in shall
ni be wsed as the bore pips or dove pipe amd 2R in
the ground as part of the service lne wnless oo has
leren denmmn aced that e coaten g s sutficiendy durabke
to withsdand che boring, 4 driving vpenition in the (yps
e il dnwelved witlwat sopuaficam danaee 10 the
cofling. Where sipnificam damage to the coosing mny
result from borng or cdowing, the cmaied service lines
ahould be inztalled in an oversized bore or casing pipe
of sufficiznt diameder W accomomslale the serace pipe.

[c) L tacepeicnally rocky soil, cosed pipe shall nac
b incerred throseh on epen bore i signifivant JLimags
1o the voabing is likely.

B45.221 Instwiluthn of Service Lines Indn or

{inder Buldings

ferg Uhnderpeawrd scecd ssivice lines, when insaelled
bl gn.di,-. thapngh the omler Tuumbaiion wall ul a1
Bruildueg, shall be cither encosed in o sonve o orheraics
p-rﬂ-l;ﬂ,’.lhﬂ minst crmmsion. The serveee it andier
slecye shall be sealed a1 the foundaeen wall be prevent
enlry of gZos or waler inin the burldimg.

fky Smel serviee lincs, where installcd wondereroursd
uder bwildings. chall be encased in g dngghl conduil
When sech a service o supplecs the bulding i
gutiends. tw conduic shall exleand inb: o eeomally
wanbde and ppeesishle portivn of the Baidding, Ar the
peaind where the conduil rerminaies, she spare betwesn
the. comduit angd dhe wercice lime shall be scaled o
peevent the possibde entrance of any gac leokege. The
casing chall be venled ub 2 safe [ocation.

8441 DoctRe [em Service Lioes

Bl Use of Lhsctile It Service Llnes. When
pied Tow sevwice loees, ductle ron pipe shall meen the
applicabde requirements of para. 842, Ductle ron pige
may be wisd fow seevce hines escepl for she ponlion
H the savice line chat salends dusmugh Bee Ganldimyg

ANME BA1E 149 Fdslon

wall. Ducrile iron serdice lies shall md he installedl
in wnsable sels or under buildings.

399 Plastic Service Dines

Bde Al Design of Plasile Servioe Lines

[ay Plastic pape ard tubing shall e wsed for service
hues only whens thee giping sk or exlemal leading
wall noa he cxcessive.

thi Flastic pipe. fubing. comenls. anel fidimgs w.at
I sorvice Jines shall comform bo the applicable reguins-
menls o Chapler |

iy Plastic servace Bimes sheell be desagmed o aconnd-
imce wiath Lhe applicable mequiccnencss of pare 8421

(] Plistic sereiee lires shall be pnncd in acoordance
wih the applicable requirements of pam. $42 34

H49.47 [pstallalion of Plasdic Serviee Lines

() Plastic service Tines shall Be notalked in aecbnd-
asce dath the appleabds requiremems of pares B2 4
ard B 1] Farticular core muesd b eeereised 1o [ el
Warnap= i phailic Areice luse piging o the conmescicn
ta the main or other acility Prevaudions sball be wben
b prevent crushing < shearing of plastic pipiog due
iz em bl headue oF setling of backAll and 13 peewvend
damapz o pullol [rom shy connecisae resuleng fiom
Wiermial &Xp@dion o Coarraction, (%oe pors 540 43
ond $42.4311]

il Ml:ﬂwilhr:r,qrujing the himacaticms ||I'|;'H:|5.-I:d in para.
RA2.47, a plasne secwice line may terminobe abave
ground and omside the buildimg, proved=d That

rip ke wbave groumd uation ol the |.'t|zu.[il." WA I
Liew is complewely orclosed in g comdnit o casing of
wi kel sirenpih 1 providks predectoon Brom cacenial
dawmage acdd derenodeticn. Where & flexsibdz comdoil s
usedd, thee top ofF the oser must be attached b a sold
supprrt. The coanduin o casing shall £xterd a4 minimum
of & in, below grads.

[2i \he plustic service Jine o ool subgecied oo
exlefal loadag stresses by e cuslemer's metsr oo
ifs connesing piping

B49.421 Insialbstion of Mastic S¥ervice Lines Dnly
or Under Buildings

fa) An undeeground plistic service e nsalicd
ihragh the ouater foumdaticn ur wall of & Building shall
bz encased in B rigid shecve with suilable prodscricn
Imom shearing adeen or backf Il seulemene The slesve
shall exbend past che outside face of the lownddicn a
sulficiend disance bty reach undisiurbed sml or dhr-
vaghly cuanpaciesd backfll. Ar the panl whers the
sheeve bEpminabes inside the fundatios o wall, ohe
spoce Imdwepon] U sloewe and dhe scevice line sholl be
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scaled w prevend |cakags into the building. The plustic
service lime shall nol be enposed inside the building,.

ey A& plastic seevece ling instelled undergrownd wndet
a building shall Be ®kased in 2 pas-tght conduil
When sich 2 serviee lioe supplien the brilding it
suiends, he cuntnit shall eatend inw a normaily useble
and accessibde pontwm of the building. Ar the paint
where the conduit teoniates. the space beowean the
conduit ond the sorvice Yo shall be ssaked @ prevem
kakage inin dhe buikding. The plastic servsce lime shall
not be exposed ingide dhe building The casing hall
be venled Br a wele locarion.

2495 Copper Rerviee Limeyg

Kd2 5] Design of Copper Service Lines

BY511 Copper pipe or tkhng, when used fur
srce lines, shall conforn e the following require-
miEnl.:

ral Copyws pipe nr tubipg shell noo he wsed dor
service lines where the pressume sxceecls |00 psig.

bl Cojper pipe or tubing shall noc be wsed dor
service lines where the pas caomed comaons more than
an avevage of 0.3 grains of hydrogen sulfide por 100
standard cubic feea of gas. Thes oy equivalent (o a e
as delemned by the kad-acorans st (See pard. §63.4.)

fc] The minomann %eli dvickness Mo copper pipe of
(s ws=d For service [ines, shall be mo Jess chan
type "L Bs spocified an ASTM B OBE.

fofp Ceopper pipe < ivbing shall mou be used For
service lines where suain o eatemial hualing may
darage 1he piging

B49512 Yalves in Copper Fiping. Valves in-

stalled in copper service lines may be made of any
suilable manerial pemuined By Ciis Code,

Y513 Fillings in Copper Mping. [ eevoib-
mended thar fimngs s copper piping and rapossd 13
the snil, seh g5 sereice line fees, poessore contool
fmings. cre., be malde of bronge, copper, o beass.

B49 514 Joints in Capper M and Tubing. Cop-
per pine shal| Y ppined by uaing either a compresssen-
(ype couphing of & brazed o wddersd Lp join The
litler maeqial vsed for razing shall be a copper
phosploeus alluy or silver hise alloy Bug welds are
ngd permissible for poinag copper pipe or lbing
Copper swbing shali fal be dheeaded, buy copper pipe
wilh & wall thickness equivabent o the comparshle siz=
of Gobedule 40 .ieel pipe may he threaded and used
fur conmenling sorew lidings or whfwes.

ET
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43,515 Protection Agminst Calvanic Actlon
Cawsed by Copper. Prowvsions shall be made (o prevem
harmiul gulvanic action where eopper % connecied
undecgmunl W sleel, [Ses para. BE20 Ld{a).)

BHSZ Insinllmton of Copper Servhkee Livex The
following nequimments shall apply o copper sérnge
limes widhar Buildings.

(o) Copper service lines may be installed within
bunldings, povesded 1han the s=rvice line is no concealed
nrdd be switably proteceed agains =sienal damage.

fb) An wndevgeound copper sepeice [ine installesd
thmugh the oufer foundstion wall of a talding shall
ba esther encased oo sheeve ar otherwise peciecisd
BERTNS coamosian. The annulas spece balwesn the service
Line anel sleeve shall be cepbed ar the Toundaeon wall
00 PrEVEnD encry ol gas ur waler,

el A cogrper service lane instolked unde rground under
biblings shall e encased in B8 Cconduin desagned b
prevent gan lkaking nom the servies line fom penng
into ahe building. Wlen punls are wsed, they shall be

ol brazed or soldered type in accodance wille paru
40514,

#1406 Service Line Coanecillons bv Mains

Bl Secvice Line Conmecthons 10 Sieel halns.
Forvice ez may beoconneced o oseel rains by

fay welding o service line ¢ o Zucnlar device o
e main

o] 'uEiJl;g A servace bine clarnp- o7 soddle

fc) wsing cownpressant fitungt with mubber or mubber-
ks gastels or welded conmechons o connesr the
eervice |aee 03 ChE naid Cunneclion I'iui.ng_ Grackeds
wwd in g mannlaciered gas spseeme shall b of o epe
thad effclively rosist wbat vype o gas,

ff) welding a stecl servee Line diescely o the main
[5ee yara. B31.42 and Tovde H3| 47

#4962 Service Line Connection Lo Cast [ron aed
[mctile Lron Malns
() Service lings may be connecied e cast iron and
duelile i minns hy
f4) drllmg ancd 1appang the main. provided the
diameber of the rapped Role shall min exoeed the limida-
nons pesed by para. B3 .33k ar
{2] walig & rewforcemg slesse
thr Service hinm comnecivans shall pod b brazed
clairsqly io cazd iron of ductile ioon mams

#9621 Compression fcings  wsing sulber or
mutrier-liks gaskers or welded conmectisons mas be gsed
L conpesct the service lire be ke main  conmecisn
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fitting. Craskers used v @ manufeciored ges sysbem
shall hes o & Ly pe that effectively resists that type: of gas,

B4 Y Service Line Coooeclions boe Plasllc Maios

fer) Plastsc or mcte] service hres shall be conmecied
o plestic mains with switahle Amings.

(&) A compressiooenye service line 1@ mein conaee-
tsmi shald b desagned and instalicd 1o effectively susain
the kongitudinal pulkous forees cuused by conwaction
of ke piping or estemmal kading.

864 Service Line Cosmecilong to Copper bMalns

(@] Clonrsectsons daig 3 copper or cast bronee service
fine ) or expension ARing sweat-hmzed b the cupper
main A meoemmendied for copger BRaing.

el

ASME BILE- 199 Ellfon

(6] Dt welds are oM permiroed.

fe] Filled-brazed joints ame ned fseanimended.

{1 The requiremeols of para. S99 514 shall apply w
fi) jomes not specifically mentioned alswe
r2) all bhearing ratesial

RY A5 Placthe Serviec Lime Conmecllony (o Mol

Ealns
fe) Masue servece Tings shell e comnecwed to mcial

mains with a swilably metollic or plaswe main [Ating
as provid=d mopara, 34901, 249062, or f40 64 having
a compression end or acher suitable trunsinen Broing,

(b) A COMPresEN-IYpE Srce ling Il mam conncc-
hinne shal | be Jesignel and inzealled o cffeclively sustain
the longitsdioad pollosl fogees cawsed by comtrudoml
of the piping or eatzmul lvading.
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CHAFTER ¥
OPERATING AND MAINTENANCE PROCEDURES

#50 OPERATING AN MAINTENANCE
PROCEDUBRES AFFECTING THE SAFETY
OF GAS TRANSMISSION AND
DISTRIBUTHEON FACILITIES

ES0 0 Crmbernl

fa} Becoust of many vanaldes, il is ol possible 1o
peescribe in 4 o a defmibed so of opersing pnd
mdinienancs procedures thal will sncompass sl cases.
In i pomsable, however. For esch operating compony (o
develop operanng and snaintenance procedures Based
an the pravisans of thie Code, il eaperence, and ils
knowlsdge of i facities nd conditions under wlach
they ame eperated that will be sdoquat= frem 1he siand-
poim of pubdic safery. Faor operming and matenance
prowedures melaling o corresion controk, s Chapter VI

&} Upon initiasing gas service in o pipsling deciencd
and comisirsctsd e cnvened opas secvce i s
ance with this Code. de operling company shall
determinse the Lecalion Class in aceardance with Table
LEL RIS

R501 Baxic Reqoirements

Esch oporating comipany having ges Erensniisasoe ur
distribution fagilitics within the scope o this Code shall

) have g sriben plan sovering pemling and main-
tenance puocedurs in aevordonce with e scope aml
intenL ot Lhic Code

8 have B woinen esergency plan covering facihcy
farlure or other emergencees

() operace and fiaslain ils Facililies in confommenc:
With these plos

ra} modify e plans pervmdscally 45 experience dic-
s Al as ezposirs af the public 10 wthe facihibie:
and ¢hunmges in opecabing comditvms  megine

[#] provek twnning {or emplovess in procedures
eulilished for their operanng and maintznance Tunc-
Gons. Tie traning shall be comprehensive aiwd shall
be desipned Lo picpare mmpbovess far service in their
awea of responsibility,

(f1 keep necirds do adminisier the plais sl i@inng
proper| y

§50.} Essentlal Fealures ol the Operating and
Mainleoanece Elan

The plan prescribed in para, 5573 2a) shall uelude

{u] demile] plans and imsdnuctions fae emplboyess
COVERNE Operatng ikl maintename procedures (o gas
Futiliies during normal operacions and repairs

Ihl items recomemended for inclusion i the plam Tar
cpecific classms of favilitizs thal are given in paras.
EXI2 8513, 3314, 8505, 8516, and Ralid)

el plans o give pamicular anesdon ue these poTtions
of the facilitizx pesending he greawst hozad s the
pubdic in the syend of an ene=rg=mgy or becaass al
COMSIAUCTMIN AT EXETHINMTinARy MAINENENGS MeduitEinents

] prisvisions (e perindic inspections abong e riule
uF existing stecl pipeliocs or maus, cperating at o hoop
swesy 1o ercews of 4% of the specificd minimum yield
sieengih of the pipe matersal w0 consider the possibility
of Locabon (lass changes o iy non incended chal thess
ingpections include sueveys of the number of buildings
imended for human oocupancy. 15es para. 834}

I¥kA Ezseniied Featwres of the Emergency Flan

£3.4 Wriken Emergency Procedurss

5041 Each opialing commpany shall establich
MOyt ey thal il | provide che bagis for sdouc.
Licns ID appropriae opcriling and maintznance person-
tiel thal will minimize the hazard resultne fvom a gas
pipeliee emergency. Al 4 aninimum, the procedurse
shall rovide For che Following:

fub o systemn {or reecising, idemifeiog, ard Clssily-
ing crergencies that mupire smmediale response by
Ehe oprrRINg CoMmipany

b} indicating clearly the reapis by for insbnssling
emplayees an the procedurcs listed in the emergecy
plin: and for meining emplopezs i the £ascution of
theinsr provedunes

{ry mlivaling clearly thote respomsiBle o uplating
ik plan

(dy cstabdizhing o plaun [or prompt and edequace
hundling of all calle ther conoerm e pimeies whether
they are from custoumecs. the poblic, cempany employ-
&5, 4 QUMW SOWES
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feb establishing a plan for the prong asd #Efcclive
st 10 4 nutice of each wrpe of emorgency

Cf womncallane, cmergeney siduatens. incloding the
acrian o be caken by the fist wnmpluser aneng &
the scemes

(gh the dissemmanon o informatien o the pubdic

thy che safe rostoraton ol sarccs O all Tacilics
alTedeel by the crsergeocy after progeer Comective mea-
sures have becn Llaken

E r.::_pcmin!' and dicurmenting fic caeegeacy

B5042 Traindng Frogram. Each cperating company
shall hawe o program fur nfumiing. insoucung, and
[ruming ergdupees Fesponiible For £xsounng emergensy
procedures The progmam Sl acquaine 1be enployes
wilh e emergency proweduces and haow b0 promplly
and efteclively hardlz rmergency sibidwms The prr
gram may be implementsd By ocal ansiuceion, writken
itruciuem. and. i some inmances. group inslpuctinm,
followed by proclive sessome. The pogram shall be
eslablished amd maincained om a comimng basis wilh
provissn {or npdaling an neceisalaed By rewsion of
U wnilen ensrgapey proccdures Fropram  eecords
chall be maindrined 1 esblizh owlal wainng ceeh
enaployee hes eeacyved and the dale of such Irdining.

#5043 Lialson. Each oprraling coompany shall estab
lish wnd nasmain lisizan weth appoeprnaee fire polive.
and wiher public officialy and public communications
medlia

#5044 Fducalicnal Mogrant. An oducational pre-
gram shall be cstoblished 10 epuble ousleaners and the
general pubdic b recogiie and Copom 4 gas EMErgeney
tw the sppropriate ellicmls. The educasndl program
calted [ wndder as secton showld e Lailorsd o the
tppe o pipeling operation and the envimamenl raversad
hy the pipehng a2l showld be conducted in cach
tampuape thar s significunt im dhe comemupnty secveead.
Dperalars of desicibuon sysems shiould commonicae
iy peogeams b consnmzrs aond lhe general pubhc in
their distributigm area. Chperanrs of wwansmission sy sleims
slwuld coummcwkicars 1heir programs 1o residents along
their pipeling fghts-of"way. The programs & operaors
n the samie ared shoubd be coordinatsd to propsrl y dinsc!
repona o cmergeriis amd do avcid Incumsasbecies,

#50.5 Plpeline Failure Invedipothin

lach vperating coaaiy shell cateblish procedurne:
1o analvze all failures and accidnds for detenifuang
the cawis and 10 wininmze t postibility of B ecumence.
This plan shall includs o procedure W select samples

r
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oF the Eatles [acaliny or equipmen for Jetoriony sxami.
maticn when nEccssany.

3505 Prevemlipn of Acchdenisl Igniiion

Sriakeng and all open Aames shall be probibied in
and around abructures. or ammas wnder tie coned of
the operling company contaning gas Tacilities Csuch
oI5 compresse ARLIONS, MEEr Bnd reguliby sCalions,
and uther gus handting equipment), where  pocsible
leknge of gas comsiutes o larard of fre or explosion,
Rach dpesating coanpaliy shall ke sleps b minimme
the danaer of acrdenlal ipnilon nf ps

{e] When a hazardous amonnl <f gas is o be vented
Lo Qpen air. =ach P-nl:'ull.ﬂ Adleree af i.gni:inn shall first
b remueeed Dtk the aaies and adequele Are sagingishers
shall be provided. ANl fiashhghis, hghting fixturcs,
gatencn cords, and wolz shall be of a type appmoved
tor hazardous aimespheres, Blowdown consections thar
will dired Wiy gas away Troon any elecicical tronsmission
licws musa bee insdilbd or sl

fB) Suinabde simns and flagmen or guamls. if meccisary,
chalt b puasiedd W warn others approaching oF entering
the arch o cthe heeard.

fe) To prevenl accidentak iymition hy glecc aming.
an adequate boonding cabde should be connedied o cech
side of any piping thot 35 wp be puoted o joased, and
any cahodic pecdectson reclficrs in ihe ursa shall be
wmed T, When plrstic pipe i heing paned o poined.
A spray ol waldr o wis of wal raps i advised o cover
he surface be prewent stalic arcing.

fed When culling by bwch or wetlding o o e
petlomied, o twwouzh check shnll Acst ke madl= for
the presence of a combustibk: gas maabure in che areo
owal-wke of e papeline. If found, she misiune shall be
eliminoed before sarpy weldug o cuning. blontoring
of Che= air owiafwe should condines throoghout  Lthe
progress of the work.

sep Should welding be andicipaed on a papeline filked
wilh gms and e safery check under (d] abowve has
bocn completed satisfasturily, dhe gas pressure musl be
contrialled by o suitable neeans b kexp a oslighd pasilive
pressure in ahe pipeling al the welding ama before
starting work. Precaulions should be wken o prevent
a Backdrail from occurming gt che welding s

(ff Before cuming by forch or we=hkbing o o lne
that may contaim A rintuee of gas and air, i shall be
made sale by displacing e micture with gas, aif, or
an inen gas, Caution must b= takes when osing an
ine=rl s W proyide adequane ventilacion {or all workees
in the ansa
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BYLT Blasting EMfects

Exh operaling company shelt establish procedures
for prodecion o Cusilies in dhe vicimily of blasiing
sctivities, The operating company shall

raj locate and mark its pipeling when cxplodives are
t e Yetimated within dislinees as cpecified in company
pees. Congiderarion should be given 1w the marking
o minimum dlassing distencea from the pipelines de-
pending upen the bype of blasting operacion.

(h) dmernire che mecessily and extend of observing
o moniwring Blasung scthvities based wpew the proaim
ily of the blasd with respect o the pipelines, the size
of charge, and soil conilitians

fe] comducl & beak survey following cach blasting
ORI e 113 pipelines.

851 PIFELINE MAINTENANCE

8511 Perlodic Surveillanee of Plpelneg

Az o memna ul maintsiniog the inkgnty of ity pipeling
sysbem, ach opedaring company shall csesblish and
impkmen| pocsdongs for perisdic surveillnnee of Gis
faciliigs. Studees shedl be viuawd and appropriao
actipn shall b taken where unesusl operading end
mainrenence conelitions occwr, such &8s Failues, |eakape
histery, deop in Aow efficiency dus do intermal cormesion,
of substentinl changes in cachadse protecrion requine-
MeEnts,

When swch saudled sebcaee the facbly 15 i unsati=-
(actomy comdition, & planneed preeram shall be imitiated
K1 abamdon, replace, or cecomdirion aed pooal = IF
swch a Facilily cannot be recenditioned or phased o,
ihe wanioum allowsble opetiling pressre el be
reduced commensurats with the requimsmens described
in pare BdE 31U

512 Fipcline Pairolbng

Each oppersfing corpany shall waintein & peoodic
pipeline patml program (o observe. sirfnce condilions on
and adjacent o each papeling agha-od-way, indications of
keaks, constrechion acbvily other than dhul perfonmed
by the vuompany, natwrl hagards, sod any other Fasioes;
affecing i safery and operaion of te pipeline. Pacrols
shall b perlormed at [easl orge evers year in Localions
Class=s 1 and 2, al l=ast unce =wvery & manths m
Lcation Class 5, amd al leasl once every 1 months
in Locainn Cligs 4 Wealhes, Brram, slze of b,
operating, precsurss, snd olher conditions will be fuciors
in determiniog the ne=d for mocs Toeguen paund. Maon

Tl

L el L

highways and milrosd crosminge shall he inspecied wath
greaer fovuency and ewme chiiely than pipebines o
QpEN COWNLTY.

851.21 Mainteranee of Cover ml Road Crossiogs
and Drabiage THickes The operatug comprany shall
getermine by perdic survews bf the cover ower the
pipeline at romd croscinmgs and drainege ditches hes
heen reluced belew the reiporements o 1the orginal
design. I dhe operaang cWnpeny dogermines chat wthe
mormial cower provided st the time of pipeline oonstrsc-
lion has beoome unaccspiably reduced dwe 12 earth
remval o he oy einent, the apzraing coeypany shakl
provid: addivional protection by providing  bameers.
culvers, concrse pads, casing, lowening, ol 1he line,
o ofhey aunatle nweans.

H51.22 Mainkenmnee of Cover in Cross-Coandey
Terrabn, I the operatang company lcams, as & nesul
of patrelling. thoy the cover over the pipeline in cross-
Counlry Lerrain coes Bl roes the aogmal design, b
shell deserming whedher the cover has been edeced 10
an unaccepable bevel. If lewel is wneccopable, whe
cperating company shall provide addicional probecaion
by n,-.plm;ini; cipver, Wwerng the line, oo other Sulkble
MEAns.

B51.3 Leakage Surveys

Ebch aperating company of 8 Wansmission line shall
provide for pericdic leokogr swreeys of the line i is
operdubg and mamienaace plan, The wpes of sumveys
selecied shall be effscive Tor delermining if potemdiglly
hazardows Jeakags enisis, The excent and Mrequency of
the keakage sprveyps shall b dedermingd by the operging
pressure, prpmyg age, class locamon, and whether che
transmicsion line transpoTis gas wishoul an el

151.4 Repalr Procedures Eor Siee] Piprlines
Uperating st Hoop Sires Levels al or Abave
0% of the Specified Mininion Yield Sirenpth

¥ of any Hme 3 defect mendinn=d in e lulldwng
subsectiens of parz. B51.4 s evident on & pipeline
DpEnking 4t or abuowe 0% of (he specifed minimwm
yigld arength of the pipe, eoporary measus shall
be employed immediately 1o prdccl the propedy and
the pudic. a0 15 unl leasible b make (Mm@
vepaics BE He Wne of discovery. peomanem cepaies shall
T mabe oy sun i Teasible as doscribed oo, The
wie af a wekded pach as & repair method s prohubiled.
TaLE & FIl'I:I'l'i.d.lﬂ.l n [iIrA. H50.d42 ey [I' the |Ji|lE|iIh=
i ol Lakei ol of $envice, the spacating prossuee shall
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he a a level cal will provide safary during the repadr
QTN

Googes el grooyes ac defined &5 iojurious when
the depth of the defecl 1z greaber tham 10°% of the
neaminal sl thickness «f the pipe Sev pura B40.11 30}
for addicional Liniawons, Sosooth dents o existing
pipelines du ool require repair undess they

fl COMAG 4 SWCSS CORCCIIcATac. such i o Scraich,
DIge. grooyve. o7 are bum:

k) atfeol the curvature of the pipe an che long iosdinal
weld o1 a cwrcamferesal weld: or

o) excerd 2 magimum depdh of 5% of nominal paipe
clujimesler

Monlcakiog comnrmded acin thal musl e cepansd o
replaced are defined in para. 8462202, Lengiwdinal wcld
seams ars wommonty identilied by vispal inspeaiion,
erchamns, sod vlrasone..

A full encirclemens webdal cplit sleeve shall has
u design pressure al least egoal o that rsgquared o
the masirnaim allowabbe pperarng prcasore of the ppe
besmg reparred, I condideons mequire thal the sleewve
carry the full longitmdinal siresses, the sleewe slhall be
ge least equal Lo the desipn sarength of Ihe pipe being
regraired. Full emclclemenn slegvas shall nod ke Beas
lhan 4 in. in widih.

LF ake defoce as mea a lzak. e cicurnlerential Bille
welds arz optionab in cerlain cases as described in the
follorwang, subsecbnns ol poara. #5104, 11 circamicrential
odbct welds are made, e clesve’s longiwdinal wolds
shold br buy welds. The welding procedures for dhe
circumferemiel Alles welds shell be cwiteble for dhe
cudalenals aitd shall eomsider U potential fiar ol
cracking. Backup sanps are non required. f abe cincum-
Ferandinl Hlk=t we=lcls pre net male, Hhee Iungiqudinal
welds may bz b welds or Allee w3 sde bar, The
simumferemial edees. which would have besn sealed
had e fillel weelds boen made, should be seaded wali
g coaline materal sech a5 enamel of masies, 50 tha
the &nil enviesnmenl wibl Be kega out of the area wnder
the skoeve.

£51.d1 Permanent Fleld Repalrs of Injuricus
Coupes, Grooves, amd Themis
fu] lojuriows gonpec. proaves, and dents chall be
et o reanforeed, or e Lpraeilg, iU shall
he tedwoed.
(40 [F feauble, gouges, grseves, aml dendy shall
Be remaved by cakwng the pipeline oo of seroame and
curling ol B cylimdrical piece of pipe and replacing
sama willl pipe ol equal or grear desige pressume.
(20 [F ma {epsibbe o iake de pipeline ot of

M 07596v0 0k:7L3E »TO
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zervice or opernte a0 & nsduced pretsure. fepairs may
he e

far) with a lull encrclemsent welded splie slecve
with or wichour circumizrental fllet welds;

tir) b feowsving the defecn by b tapping,
provided the cmire defea is removed, o1

fe) il the dedeer is ood 3 dent, by prinding as
pravided for in poea. 341342, [F aler ohe defed s
cemuved by graimding nof enough weadl thickness reneains
[2ee pasa. B41_113(kt, a full encirclemen welded splid
sleeve. with or without cimumberential Lilket welds,
shall b inglalbed.

1) [F 2 dkznil ix n-.p.airr.d willi a sbsave and carouim-
ferénbiad Killee welds are ol made, the denr shall frst
be filled with 2 hardenable Hller. If Fllet welds are
made, the denl muy be prolected esther By the filler
it aoenticmed o by intenoosally  pressurizing che
tlezve by hot dupping Ihe pipelines angler .

il Al pepairs under para. 851 A1} shall pass rmde-
sArclive  inspeclions and dests ax provicked in para
KAl

85147 Permument Fleld Fepair of Welds Having
Injuriows Defects

fa) Al crcuwnfectimal bor welds found do have
unmrpt.ahl: s [a.n:nn;ling tin AP THIK] shall Bwe
repuined in acordance with e requiremens of para.
827, pravided the pipeline con be taken ol of serce,
R.-:puqrs o el muy e nuake winke the pi.pt“r'ﬂ! 15
in sereice, prowided the weld is o leaking. the pressupe
in dhe pipeline hax besn reduced W oa pressore tha
will not produce: & sess in oeucess of W% of Lhe
sprcilicd mimimum peld of dhe pipe, and grindumg of
e defeciiye area can be limied so that there will
remain al least ' in o thickness in the pipe weld.

(ht Dwefective welds mentioned in Ca) sbave. which
v be mepamred under @] above and where of s
not fepsitle o cemove the dedect From tke pipshee by
repucemenl. may b repamed by the inswailation of a
full sncirclemenn welded splic slesve using ciroamferen-
tial fillel wehis

t¢] IF 2 pouge. proove, or dend oocurs in o subamecged
urs wislded seam {or @ mumuf'.li:lu:'illg defeen iz Foumd
moswch & scaw or of & gowgre, groowe, of dedit oCours
in 7 cicumi=mnAtial bukt wekl, a {ull encinclement
webl=d splie 2bseve shall be wstalled with orowichou
wsing filket webds. Dends shell b protected by o Abler
or by pressirifiog the sleent 38 prenoncly descrbed
i perd. 851.414a)(3k

(] I8 e, wrowove, o denl owcurs i Al clece
resisaance weld seam or 8 flesh weld =ean, iF a2 manefec-
wrimg defect s discovensd in waoe, or ol hydmegen
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stress omwking is found in oapy wekl zomee, 2 full
enclchenen welded plic shaeve shall e insalled wsing
flled welds. The alesve shall then be peessurized by
o (apping e pipcline under the slesve,

el all repairs perfarmed wder (8], (B). (c), &l [d)
gbove shall be tested and inspecied s pRwvided in
paa. #31.5.

£#51.41 Permanent Fleld Repalr of Leaks and
Monleaking Corroded Areas

fud Tf leasibde, che pipeline chall be taken ot of
service and epairsd by cuiting o a1 cylimlricel pices
A pipe and replacing with pipe of equal or geealsr
design aurengeh.

ji) IF W is eow feasibbe 10 ake the pipeline aut af
cervice, ropairs shall be made by the installaion of 3
full encirckemenl welded splin sleeve wnlesa a pach s
chasen in accordancs with (&) below, or unless comosion
is r:pqirml will dq;rqlsill,-.d. weld meeal i dcciedlames
weich (T) below. [Enonbeaking corrasion is repeined with 8
Tull encinchement webbed sphit s1ee ve, the clicumiengnrial
AlbeL welds ane ofrional.

fel I the beak % due 13 B COMOSION pin, e nepair
may be mode by the installafion af @ preperly desigmesd
balh-rw leak clamp.

fad A amall keak may be oropaieed by oweelding a
rt'i|1p|e LaveEr ql i vent the gas while welding 2wl then
inscalling an appropriste filing on the nipple.

(¢} Leakang of donleaking comoded ameas on pipe
H Tk meer= Ehan S0, D00 p:.'i 5p|:1."i!'i=d minimwmn yield
swrengih may be repained by using a ezl plaie patch
with Tanded comers and with dinensinns Aol i eCess
cf onc-half & circumicrense of the pipe Alle welded
over the pitted ama The design stength of the plae
shall e the sane of greaer than the pipe.

(f] Semell cowroched arcas mey e repeired by filling
them with deposited weld mesal from lowe-hpdrogen
elecumdes. The higher the pressure and the grealer the
fow rate, the Tess is dhe chames of humsthoough, AL
21 W oand 10 A, Bum-throagh 15 onlikely b ooow
when the Tolbowing actual wall thicknesses sz

Lias Welsicy, L

pHa [H 3 [ [ Hh
12 L1 e ] ‘- .. .

L 4] 0303 0n.rm A 20 .00

MK 1 ) I I 130 L. 130

This methad of mpair should pd be atenged on
pipe thal s thowghe w be susceplable e brittle rncler.
(el All cepairs porformed under (a), (be oamd {d)

T3

B 2-841 .4

abusve sl be tested and inspectéd ac proveded 1o
83135,

#5144 Prrmanend Fléld Repair of Hydreages
Siress Cracking in Hard Spots amd Stress Corrosion
Crachking

faf I leaslhbe, e papelineg shall be @ken owe of
sorvice and repaircd by curting o B cylindrical piece
H pipe and mplacing =th mipe o equel of groawr
derign strength.

(b) [E it is o Feasihle (o skt prpeling o of
service, meparcs shall be made by dhe inclallotion of 8
full encirclemem welded splil sleewe In the case of
stees corosion fracking. the [illen welds are oprioaal.
H e flley welds are rede, pressurization of the sheeve
is opdional. The same oppliss 1o hydrogen Ares crackong
in hard spofs excepr Ihat o M hard spoe shall be
proaccted with a hardenable iller or by pessurization
of a Akt wedded sleeve.

fc] Al repairs performed opder (2f and (B} abowe
sdoall be sesvsd aml inzpecied 85 provided in pera, B 5,

B21.5 Teing Repales to Sieel Plpeines or Mains
Operntimg a1 Hoop Sirees Level at of Ahove
% of 1he 5 pectfied Minimom Yield Smength

B51.51 Testing of Replacenenl Pipe Seclions.
When g cohedulsd mpoir (0 a pipsline oo maid % ol
hy cwncing o the damaged portion of U pipe 85 a
cylinder end Teplacing ic with enother ssction of pige,
the replocertol secuon of pipe shall be subjecied 1o
a pressure west, The replucement section of pipe shabl
he sesi=d 1o the pressure mequined for a new pipeline
or main insalled im the some Iocation The oty oy
b miawdt an e pips prHor beo incsallstion, provided
nondestructive tests mesting the requinements of para
B are made on all fleld gaceh Bew welds seter insialle-
vign. IN the replacement is mede under contralled fire
carndilinne [gas an e pripeehne b, full encarcloment waeldad
splic shorwes may be uscd b0 poin the pipe SAclions
inst=pd of hwll walds, All ileewe welds chould be
radicgraphed. (Sce para. 851.52))

85152 Nondestructive Testing of Bepalcs, G ges,
G riwivet, Deniy, wnd Walda [F che defectz ane repaired
by wekding in accardance with the provisions «f pam.
8504 und any 4f ils subsechions, the welding shall be
exmumined in &occrdance wath pera. 826,

B514 Fipdine Leak Records

Heoonl: shall be made caveriog all loaks discoversd
and repoirs mode All pipeling breuks shall be feponed
i denasil. Thewe records slong with leakags swneey
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records, line patrol records, and ther mecords celading
to coubine of unusudl inspections shall be kepd in 1he
filke ¢ the cperating company, a5 kg 25 1he secivm
af lue rewaing ot servige

#51.7 Ppcline Markers

fa) Signs or oearkers shall by insialled whece it is
ponsilered necessary o indaale e puesence ol oy
parehivg al road, lighway, Taglesad, and soream crossings.
Additional signs and markers shall be instilled along
the remiarwler of the papeline at locatons wikere thees
i5 2 probabiliny of damage or Enierfeoence.

{1 Kagns nor markers and the surrounding right-ol-
way shall be mainczinsd so inarkers cum be eosily mad
and ars aok obscwred.

fel The signs or markers shell inclub= the words
™CHas {6 vaine of gas ransported) Pipeline” the sanse
of ahe operating congsny, and the debephone qumber
Linchaling aren code) where fhe apesaung congsang can
b consend.

8513 Abasdondng af Trunsmission Fadlitles

Fach apersimg company shall have 2 plan o i
opcraang asd cwsintenance procedures For abandonming
Imnsmesann Fgifities, The plan shall voclude de follow.
ing provisiots:

fw) Facitmcs we be ahundensd shall be disconnccacd
fram ull sources and suppleen of pas soch as cfher
pipelines, mans, crossuver piping, meer soitions, coo-
Il lameze. anel cdher appumenunces.

k) Facililies o be absndensd o ploae shall e
purged of gas with an inerl maderial ard che ends shall
be siled, excepe dhm:

[/ afler precodtions are eakes 0 desermine that
no liquid hBydeocartons remain in dhe Facilities w be
abandored, then such Facilites soay be porged with
ir. If Lhes Facilitees are purged with gir. then provaulions
miesd be daken oo dewermwine thal o gombsiiobe misiace
i ol present after porging (S5ee para, 840 .X75)

5519 Repositoning 2 Plpeline in Servles

When regasineaing a pipefine in service, the follow-
g are couree of che TBerns Cul shall e copnsibened:

da) defecuon

&) diamecer, wall thichness, and grale of pipe

! pipeline preasure

fdl type of pinh welds

(=l iest and operating hicbory

L) precence of defects

fel exisling curesur:

T4
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i) bends

{r} valves amnl I"|I:Ii|1g:~

{i) temain and soil conditions

%) perionnel safely consideranions

(1) sddivonal swesses cawsed by reprsitiomng ol the
pipsline

B2 DINTRIBLTICH PIFING MAINTENANCE

§52.1 Putrclling

TmswibuLinn mains shidl be FI.HI.I'I1||I.'|:| in dreas wher
necessery o obsorve factars ther may affeer safe opera-
tinp. The pucrolling shall be considersd in areas of
consinsclion gy, physsil deteriomiion of exposed
Faping and supyeorts, o any matwial ceaoses, wioch coukl
result i diimage @0 Wb pipe. The frequeerey of the
parallatg shall be deemoeed by (he severity ol the
condifeons shar could couse Failure oF leokage amd the
m.ﬂ:m:qu:nl: buzards by public safecy.

R52.E Lewbape Surveyy

linch epemting company having o pas diswibucion
spater shall ser up in il opershing anil mgnpienance
Flan a provision for making pericdee leabags surveys
on the sysbermn.

BEL2L The awper of curveys selecled shall be elfec-
s or domouwmg of pul=nbally barambous kakage
grisli. The lollowing arc some procedwrss that may
be crigdoped:

fal suoface was dedeclion Swraes

{h] suhsorfucs gas debechr suregw tinzlding  bar
hisle suPveys)

] wepslalion sureeys

fil pressure drop besls

('e] bubble brubkage pesig

€1 wilrasonee leabame 1esrs

A chedail=d dewcnipliom of ihe verous surveys and
lcakage desecttar mowcadunes o glyen in Appendis M.

BY¥LI1 The sutem and frequency af beakape Surveys
shall b detenmined by the chiracker ol 1he genesal
SECVECE arca, building conccmeations, faping Bge, syieem
condilman, operating pressure. and ooy olher known
canditswn {such ax surface Gaulling, subsitkence, Aooding,
O an iNGredse im Dperaring prestune] thar has sagwificant
pidential b eitber nitiale A leak o 40 cidse leaking
EAC 00 mugrebe 10 an wrod whele o could sl anoa
harzardow: canditeen ﬂr.ﬁ‘:i.al one-time sareeys shogld
ke considered following cxposure of the gas distibotion
Syslem b wepenad shresses (such ns dhese reculting Toom



STP-ASME B31.&8-EHGL 1999 W 0759L70 ORL7135 90T &

ASME B5Y5-1%9 Bdlin

surfiquakes or blastingt. The lmkage survey froquencics
shall be based on operaring ¢xperierce. sound judgment,
and 4 knowledge af the svaem. Opee esiablished,
frequencies shall be reviewed peaodically 1o gitirm
that dhey are <0l appropriate. The frequescies of 1he
leakape survey shall a0 l=ast mest the followang.

iz Digeribulion systems in & principad business dis-
Tricd showd he urveyed a Teast annuelly. Such surveys
chall be conducted using & gus detactor and shall aclude
lests of the atmosphere ther will indicile the presence
of gas n wiility manhobes, Bt crachs in the pavemen
amd sidewalks. and al giher locations ihar provide
oppartinities for Amding gas leaks.

%) The undergmund Jistribution systom cusade The
amas covered by {ab alkesw shonld be corvered as
frequently as eaperience indicarss pecessary, bul pot
less than dice every 5 vears,

BE2Y Leakage loveslipation and Astlon

85221 Leakage Clesrification and Kepair. Legks
[scated by surveys aoddw investygation should be evalu-
red, classned, and concrolled in accordance with the
snkera s forth e pacs. M5 of Appendic b,

Prom oo waking any repair senon, leaks shouold be
pinpoineed bun ondy aftsr it has been estoblished chat
B icmoedeate hagird does nol skisl or has been cope
trelled by swuch emargency actions ac evacualion.
blacking an aren ofl. rerowting wafoc. eliminating
sources of ignivene wenblating, <o sopping the Aow
of gas. The pinpointing gaidelines provided o pan.
MG of Appendiz M shoubd be [allowsd,

2231 [mvesugation of Reparts From Culside
Source Any mAIficaiion Fom an cildide woures (Such
a5 pobice or fire depasudent, other wiility, comracoe,
cusomer, or genesral public) reponing a beak. espbeion,
or fre, which may wwelve gas pipelines or ather
gas fucilies. shall be iovesugated prwnply, I the
e ESIGELIOn reveals a leak, the leak shoold e classifcd
amgd weciom showld b= owken v seosdiane wAth te
enitéra mopare M3 of Appendiz M.

85233 Odor or Indications From Forsign Sources.
When powenialy hacardus |eak indicasons {such a3
naluril, sewer, or mecsh gas o guseline wapst are
found b aragwste Inan o foreign source or faciliy or
wstomer-ewned piping, they shall be mportedd 10 the
operawr ¢ the Tacility and, wheie appropoace, o the
police departmene, fire departmenl, or ckher govemmen-
al agency. When the compeny's pupeling 15 comnected
tooa forzigm facilty (swch ms tbe customer's pipiog),
NCCLisary actisn. such as disconnecting o shutng aff

5

Ly Rk B L+ 1Y |

i How of gos da the facilicy, Ahall be cakén b eliminase
e patential hazaed

B3l 3 FoHowup [mapeclbons Whibs the excavation
i open, Ihe edoquacy of keak repaics shall ke checked
by wring ooceptable methods, The perinuesier af the keak
wea shall be checkod with @ pas deecior In he case
af o0 Grade | leak separ as definsd in Appendis B,
whers there is residual gas i the gmund, a fidlowup
mapeclion showld be eade & soon a5 practicable afier
allnwing fhe 50il to vent oo the anmimphers and suibilize,
hut i no case later than | aeenth fodlsvwang the mepair.
In the case of ciher keak ropaics. the wosd Tor a followp
mapestion shoukd be deermuined by quahfed personmel

524 Requlrewsents for Abandoning, Disconnecting,
and Rebnciathig Dedribution Facilicics

B52.41 Abandoming of Distributicn Faclitkes. Each
aperahing company shall have e plan for sbanduning
inachiye Facilitbes, sech a5 service es, mans, coned
lLnes, aquiprn=nd, anwt appartenances for which e s
no planmed use.

The plen shall also include ihe Fallowing provisions:

ray If whe Facifines are abandoned in place. they
shall be physically dizconnecied From the pipang cyssem.
The open ends of all abambmed Faciliies chall be
cipped, plugped, of ctherwese efiveiively seaded. The
nes] Far purging the ahandoned facility W prevem (e
develnpment of a potential combuusuon hacand shal| be
consudered amd sppoopriate messures shall be aken.
Abandonment shall ned b compdeted umil il has been
determined thay e volume of gas of liquid hydroacar-
bons comMaincd within the shandnpes) secfion poses no
porential hezard. Air o snert gas may be used Nor
pueging, of the faciliy may Be hlled wath water ar
vdher inert marenial. {Ses para, Wd X750 [F i1 i5 used
Fur purging, she operating company shall diermine thal
4 vormbustible mixore i3 sor prowsy after porging.
Considerabion shalb be piven woany effeds the sbandon-
menl may have on an Besiee cathsdse prifes ion svsiem
an approprigte acrion shall ke aken.

fb) In cBses where a iman and the sprdce s
copneched b3 It ae abandnmed, insodar as sonoce Jines
ure concemmesd, only the costomer's end of such service
Fines nesd a0 be wealed ps stpuolapsd abgwee.

fc] Serwice liwes abambooed from the aclive maing
should be disconnected as clise 1o dhe main s practi-
cable
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{1 Al valves lefy in the abandmned segment showld
e closed. [P the svgment is long and there eec Fow
hne walves, consaderaien should be given W pluging
the sepmenl ar intervals.

fep All aboove.prade walves, risers, 3nd vaole and
valwe bax covees shell be removed. Vaull snd valve
ko woids shal| be flbzd with suitable compeclsd hackfili
maberiak,

RE247 Tempatorily [Hecownecied Service. When-
gveT Sefvice b 4 cusemer it bemporanly diseondinusd.
ot of the follewsnp chall be compled wilh:

] The walee i s closed 40 prevem ahe Row of
232 do tht customer shall be provided witl o locking
device o7 other means deigesd o pevenn the opening
uf the walve by persans other than those ancheirised
by che aperaling company

b1 A mechanical device or Reiing, dhat will prevent
chee Auow o Bu shall be installad in the secvsce line
nroan dhe e asseritdy.

] Thee cudiume” s puping shall be physically diszon-
reoncd foem che gas cupply and Ihe open pape ends
shall Teaceralsd.

#5243 Tesl Reguirements for Beinstallng
Abandoned Facilldes and Temporucily Disconmecied
Seryvioe Lines Yocliics prewionsly abandonsd shall be
wsied in ihe some mooner 2. onew Gacillies  belone

being mensated.
Srovice lines previously alendoned shall e resrsd

in the sanez manmce 85 A0 Service lines before being
reimsla1cd

Servece Dincs wnporanly disconnecled becauwss of
main renewals 1 Kher FIIH.IIIIEIJ wink shall be eceed
Coune ahe poinl of disconoection w by service ling
walve in che simes manner 35 e Sorwcr Lired baliore
rECamcCng, Sxoept

fa] wleen piowisions o Maincain combnwes s
erc mede, such a5 by insallation of a hypass, any
purion af de onginal service line used o maintain
canrinuous serace nessl el be Guled; o

[&] when the service line hus been dexsigned, insiElled.
Eesbed, amd mivinined on g2eardance wich the require.
awedld of chis Code.

45r S Plastk Pipe Malmenance

E52.21 Pinching snd Renpening of Thermoplasc
Pipe and Tuldling fow Pressure Contrel

(o] Bebwe thermuoplass: mpe acd whbing is pinched
and recqened. i a5 requinsd then invessigations anc sl
be made o delermine thal e pieTicular cepe, piade,
sizee, and wall whickness of pipe or whing of the mame

ASME B3 14 Fditlon

manulw;ture can be pinched aoil reopensd wilhuol
eansing failure onder the conditions thal wall preval
ar whe wre of he pinching ind wepenng.

{h] Afrer coamplianee with (a) sbove. whenever thes-
maplasie pipe of mbing is pinched and reopened, i
o5 required ehat

{11 1he wirk b done with cquipment and proce-
duwres thal have been cstablished o] proven by B4
to be capable of perfowming Lthe aperanon safely and
elftizctively

r21 1he pinched and revpencl ama of the pipe or
tubing Be reinforest i accordance with te appropriale
provisions o para, 832 52 unless it has been delenaned
by anvestipslion and dest dhit pinching and reopening
docs mo sipnifivamly et die bong-term propeoliss
al the pape o fibang.

832,57 Hepair of Mlasti Plpe or Tubing- 17 o any
lime an ogueics: defece. groove, googe, or denl e
found in plastic pipe or whing, the danaged of defecrive
wchion shall he replaced unless catisfaclory repaics o
made.

Re=paurs shall ke made in gooerdancs with qualih=d
procedures thor hawe been establizhed and proven by
leet anmel in acooedance wath the followiRg:

fa) e weeomenendations of the pListiy manu Facturee
shall be caken imlg comsideraiao wheo dewmining the
type ol Epan 10 b niade, Spocind comsideration shall
be given du the exb=nl of FRber damage in the case of
hennue=teng plascic pips.

rb) IF a parch or full encirclement sleeve 15 wged,
it shall extend alL least ¥y . beyond the damaped area.

(el 15 o full encipclement splil desve is used, tbe
Joiniog line betwesn dhe hidves of the skeece shall be
ay ar as posaibd: Ticen the defsgl, hut in no case chiser
then % in. Suitable prevastions shall be w@kon W Ensure
a proper bt Re longitdingl seam

fay The palch o slecye cvnterial skall be the sarme
wpe and grade as the pips v fuhing bang ropaincd
Wall thickness <1 ke patch o sleews shall be ol b=ast
eiqual wr thar of the pipe ©r labing.

{e; The migrhod of alachmenl «f L pacch or slzeee
shull be cpinpatible with the staceral and shald confirm
I U appdicable provisions af para. §4L042 Meoca-
vioms shall be taken 10 enswre & proped il Bnd a complcke
bonel betwoen the parch or slreve und the pipe Bbeng
repaired. The putch or sleeve shall be clumged or held
im plucs by vihor suivable means dering the ssiting ar
cucing of the bonding matgrad or during the hardening
gf o heatFwsmn bwnd Excess solwvem coment shall be
vemowed from the cdges of the pawch or sleeve.
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B5L6 Pipisg Muinlcmence Records

85161 Whenever mny partion oo section of an
£xising undergrmmml distribution piywng syslem is un-
vovered for opcraling or mxintenance purpuases or fac
the installation of new facifities. the Following infoenmas
bot shafl he moorded:

fal the cendioon of the surface of bace pape, §f
ksl or generally cormoded

i b comditen of dhe pipe surface and o dhe
pratective cogtng wheee des ciuting hae dewloraed
10 1he extend thal the pipe s coerding undemeath

{e) any Jamaped propactive crcding

[} any repars dade

R5262  Whenever braken cad iron [arilies are
uncovercd, e cause of breakape, sweh as thermd
eMedt. buckfill. or construction by odhers, shall be
recorded if i1 2an be deirrmined.

E52 43 Dharibumon pdping condiion reconds shall
b analysad prrvsdically, Any andicatd remedial aciion
o dhe piping syaeon shall be daken erd recorded

BE2T Casi Iron Plpe Maintenance

B5LT1 Fach cust iron caulked bell and spigad joine
aperating al pressumes of 25 PEiE oF more il is s
for Bry masom musl be scalsd with 3 mechanical beak
clamp er a mateoal o device that docs e reducs dhe
fleaitality uf the joinl and permanenily wals and boads,

5T Each cast ievo vanlked bell and spagsa joun
operaling at pressures of less dan 25 psig tho s
eapased fod eny resum most be szaled by 3 e
mher than caulking.

A5XTE When wossction o casd iEan pape i eapomed
for any reason, an inspection shall be made to determine
il praphitization exigsls I§ demimentsl eraplntizaiin is
found, the effecred scgmenr muost be repdoced

R52°0 When an operating cumpany has knowledgs
that 1he suppw far a sepment of B bumed st ivon
pireling s disturboed

fat that scgmenr Al the pipeline must be pgaeced
a5 TescessOry Against damage doring the disturbance

() as soon d posnble, approprisce st musl be
Laken In provide permarenl protection for the disloed
segremt froen dumuge that might resubl foome eatsr
nal oy,

LLr X0 SR H 1

853 MISCELLANEDUS FACILITIES
MAINTENAMNCE

8531 Compiresor Siation Maimienasce

5311 Comipeetsnrs mpd Primee Blovers, The seart.
. operaling, amd shudowa procedurss for all z2es
cranpres pnits shall be camblhshed by the operating
company. Tle apemating company shall wke approprite
stepe b ste dhan the appraved proclices are followsd.

R53.1Z Inspection and Testing of Fellef Yalves.
All pressurs reli=ving gevices i COMprossor Statioms
shall be anspected andtor w@stad in scowmiance with
para. B335, ancl all devices except nupture disks shall
be operaled pericdically to d=tzrmine that 1they apen
an the comect gt pressure. ANy defoctive or nudeguate
exquipment found shall be promyly repaired or repleced.
AN remmsle coninod shiddown dewicss, shall be inspected
and tested B0 lcast annually ko dedermine thar they

functivn properly.

85011 Repairs tv Compressor Statlon Piplng. Al
scheduled Fepaifs to comipressar station piping operating
an hoop sness levels b or pbove 4055 of the specili=d
nuimmurme yicld arengch shall e done i accordance
wilh para, 851.3, except th |he use of 2 welded patch
i pruhibited. Testing fepairs chall he done in accordence
wilh pala, 2514,

R5114 Ivdation of Equipnient fie' Mainlenumce
or Alerations. The up=rafing company shall esablish
procedures For isdation of units o scuans of piping
for mainenance, and e punging priof o reoming
winky bp service, amd shalb Collow chess esigblshed
proccduees i all cases.

5315 Xiorage of Combustible Matecialy. 4l
flammable or combusihle malerials in quaniles be yand
fuose required for ewervdey vse or adber than dhoce
rormally used m voempmessor boildings shall be soored
in A separad seroctieic Bl of pncombastiobs metsried
borcated . wijkable disance from the compeessor baildamg
Al abavegrourd wl ac gasoline storage Lanks shall be
protscied in acrordence with AMSKMEERA )

BFLIE Plaimievuawe nd Testing of Gas Delection
aod Alwrm Systems. Each gas detecdtson and alerm
sysaent required by this Code shall be dainfzipsd o
funceion reliatly. The operainr shall develop maioe-
mance and calibration procedures o perivdically venify
the cperational wnegrity of the zas deteciors and alarm
dvslenns andalb=l
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E53.2 Procedores Tor Muimaiing PipeType and
Bofife:Type Hulders It Sale Operating
Cotedliban

RE1X1  Each opersingg company having g pipe-ivpe
o bomle-rype bolder chall propare and place in il fides
a plan for the sysematic, rouling nspection and wsring
ol the facilitivs haf has the following prowisions.

52211 Procedurss shall e fedlowedl L @nable
the dedechinn af eatrmial coreogicn befare the swenoh
od the tvwtainer has Becn impuoired.

/50,212 Promlic sumphaig and wesane of pas in
stordge shall I rade w0 delemine ahe dew paind of
vapars concained in dhe stopdd guy Chal nnghl cause
intarmal corrosiom o s sl ehe safe opercions
o the suorape phanl

R5A2UE The prossure omoH and pressure [imaling
equipment shadl by inspecesd and esed psewsdicalty o
detenciws thet i1 i5 in a safe oprranng condibon aml
bas ndsguate cepacily.

R4 X2 Bach operaling company. having prepared
streh o |'_||511 s |‘|T-€'!Hill'lhlﬂli L. B33, shall follow
the pac and keep records thoy deduil the imypestion
and tessing wortk one ond e conditons fowd.

K232t Al umsan iy comditions Found shall ks
promgly carreiel.

8533 Malntenanee of Pressure Lhwlilog aod
eessure Regulating Sialisns

B3 M Al pressuses limiving sttems, relief e vk,
and nther pressure cgulaume Satans and equipment
shell be subjert 4o sysiematic, perwxhe nepecismns and
soitabde eats, o reveewed 1o derermine thay they e

fuj e gecdd rnezhenical condilion. Vianal inspsclions
shell e made b determine thal wjunaoent o propedy
adalbed aned  peaccud  Fromn dioe Biquids. or olher
conditions thal mighl prevent progree uperaboe. Tl
follawing shall be included in the enspeclion whers
APy AN .

(1} sbalon pupmip Supports. pils, and wanls tor
peneeral condiviom and imdivatiens o1 growned s20kene
Sre pira 3515 Tor vaull neamenance.

{2y station doors and gates andl pal vawll covers
Ir dbrermine G they are funclioning pregerly and
Wi acccss 15 adequak nnd e frame ohseacieme:

r3p ventilating equipinent ansdadled in scation buikl-
ings or wauls for proper aperitisn amd for evidenoe &f
Booumnlanion ob wiker, i2e, sno, of ather obstrsctions

M 0759670 Db37138 L1 oW

-
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ASKME B3 A-179 Faitleom

41 control, sensing, 2t supply lines for conditinns
that camld reswlt noa Gnilure

£50 all whing dewices (o0 proper operalion

{4 seatian schematics for COmesLness

&) adequat Frum the sandpoine of capucaly and
relabulely of aperation for e servive in whicl they
arc congloyed and 21 10 Tunetion ot tee COnect pressure

£4) [F secepuable operstion is md nblained during
the operational check, the cowe of the malfunction
shall be cetermined, and the Bppropriale compuinsms
shall be adjusted, repdined, or replaced ax reyuired.
After ropair. che component shall again be checked For
Prioper akperal i,

(31 A1 lead onve cach chlendar year. nomview
shall & wiade o ensure thae the combined capaeing of
the reliel slevoces o a puping system or Lwalivy s
adeguate oo lonit the prossare of ol nmew o valees
presenibed by the Cade Thos reveew should be based
nn the ageeratiog coilitivn: thov create 1be mazimun
probable requirement For refiel capaey in each case.
even though el operating eondstinns aciully e
infreguently andinr Fur only shint posiods of time AF
il 15 skelermoned thad the pelieving, equipment is of
insuficicn capacily, sleps shall be wken o install new
or eldinnnal eguiganent W provide odequale Gapacily

A23.32 Whenever gbnnrmal condigns Bre impossd
on peessure or cumeal dewioes, the imsidkent shall
be invesugated nnd a dederminabon shall be made a5
lr M meed Gor wsection and'er repaine Ahnomal
coiition: may inclnde regulatwr hudies thal sre s
jectel an mnvave s&vice coldicions oF contarminants
from upscream cnstmclion amd hydrislane CEnng.

353,33

Sl AN inspesliun wndbr pest o sop valwes shall
P mude b deegwane thar the vAlvae wall operaie dnd
are curecly positioned (Caution shall be wsed 10 ovaid
ang undesicolele ellecy on gressure during operauonal
eleeks ) The Following shall be included it the inspes-
fon edior e

[F1 siateom inler, ouiker, aml bypass walves

(21 redief devage codating valves

(1 conted, sansing, and supply line valves

k) The final mspection procedun: shall inclsde the
folk-ing:

(11 8 check For proper posiDon of all valves,
Special atiention shall be given 1w regelsior siadka
hypass valves, rclicf device isolating valbes, and valves
in conerol. seosing, and supply Lnes.

121 restakaiman af ol bagking aod secuney devices
0 proper pokitean
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Bi3.M

{n] Every dismbulion avsiem suplied by muore than
one prkssure mepulaling swsion shall B equipped wih
telentelening oe recording pressure gages 1o indicaw the
E85 pressurc in bhe disim

(0] Gn disrribaibon syseems supphed by a2 single
préssure egulating starion, the ogerating cowngmny shall
detzrmine the necessity of installing such geges in the
disrrict. In owsking this detzrminadion. the operaliog
company shell ke inw consideration the spemling
conditans such as the number of cusromers supplied, de
pperding presaurss, the capocity ©f the inscallation, ec.

fob If there are ndicatinne of ahnwrmal high o low
pressums, the mguletor and the aukiliary syuipmien
ghall be inspecied and dhe aocessory measurss shall
be employed w reculy any unsalisfiolory operoting
comclilinns. hwimible periodic inspeciions of cingle pres-
sure regulanion scatlewns oot equipped with iekemetering
wr ewarding papes shall be mede 10 detabndge that e
pressure regulaling cquipment is Functioning praperly.

BSra Valve Maindenmnoe

5341 Pipeling walves thm would be requarcd s
be operated during &n emecgencl shall be ingpoctad
peripdicnbly end partially operancd an least once & year
to provide safe and proper operating comditions.

ra) Roulin: valve mainenance procodures shall g
chude, kit woL be liosited dee, the Toslhawing:

(i) aervicibg v EBccordance wilth writken procedures
by adequutely Wnuped pereonne

() acturale system maps for wse duong mrdine
O cnevgEnsy candilinns

£3] valve seounty W prevend service inlsmaplons.
LAMPETing. o4C., A5 requircd

{#] employes Daining programs o Cankiliarze per
sonnel with the coneet valve maintznance procedurs

(&) Tmergency valve maincnance procedures incTwide

{f] writhen comlingency plans 1o be Followsd during
ank lype wf emergency

(2] troining persomnel o ansicipare all poceoial
harards

{3] furmishing wals and gquipment a5 roquired,
including auxiliary breathing equepment, o meset antici
palzl emergency valve servicing andiod meinccnance
TeqUinelsims,

#5342 Didribulion System Yabves, Valves, ihe wse
of which may be necessary oo the sefe operation of
B s desribution spstem, shall be checked and serviced,
including, lutwicericn where mecesiary, al solbcently
fregquenl mdervals 1o ensure |heic salisfaciory operation.

LSS DR

Inspecuon shall include checking of alignment 1o permit
wee OF & hay of wiench and dearing Ffrum dhe valve
boa o vaul epy debris that would merfers with oo
delay the operation of the valve System maps showing
valve lowatuny sl e avinlable,

B53.43 Service Line Valves Ouside shinoff valvey
inslalled in scevice lincs supying places of puble
asusmbily, such as theaters, churches, schoals, amd Rosp-
talz. shall be sspecisd and lubrgated whers mequimd o
sufficiently Frequent inbervals 10 ensune thesr sansbaciony
uperra  The inspection shall descmmine if the valve
i Becesaable, F the alignmend s solisTactory, and il
the walws box oo wauly if wsad, conwins debrs thed
would imlerfers with or delay e operstion of e

valve, Llusaledacbory comlitions encounlerd shall be
caamecied.

25144 Valve Becordt A ronrd shall be maintined
To1 lecuting *alves coversd by paras. 852,41 and B53.42.
Theze recimds may be mainkanesd o0 operaling maps.
sepanabe fles. of summary shesis, and the anforoeatlon
o these recneds shall ne iy accessible o persannel
requined w0 pespond K EMCCgENCIED.

85545 Preventon of Acodewial Opernlion. Fre-
faulicns shall be takem b3 prevenn accidenizal operacion
of amy walve cover=d by parus, Bi34] and 55342
Arcidental valve gperation by apcranng company pet-
sonnel and cthe pemeral public shild be considersd in
wking these precanliong Some reodmmended actions
1o be eken, wheve .lrl]:hlltﬂhl:, a3 ollnws;

ra; Lock valwes in gboeepround serongs eesdily oo
cessible 10 the general pubdw, that am ot 2nclosed by
2 building, or fenecr.

rhp Lawk walves bocuated ip waulis, iF accessibde o
the peoeral pubdic.

fel Mdently the valwe by Gagging. oolor coding. or
oy ather suiable mesns of idennfeatsen.

853.5 Yauli Malnleacace

Fach vault housing, o pressuce limiling, pressure reliel,
Of piessuce egulanng swoon sdall be inspaceed o
cerlermines iix condition each time the equipemenl s
imspazied and L=l in wcenrdance. with parn K53 3
For any waull aher pecsonnel sntet, the soscephees shall
e wesped Lot combosdible gus. N the almnsphr_'rﬁ i5
harardows, the cavse shall Be deennosed. The wuual
shall be inspex;ted for skequate ventilasion The condition
of the vaull covers shall ©e carciuily cxamsined fos
hurards. LinsatisTastony conditions disclosed shall be
coareoed. The applicable provisans of pars. 3216 shall
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ber mied beefome any welding o perfanmed In dhe vaole
Mainesae: wrk qeafonned m the vauln shall be in
accardance with pracedures develpped per para.
B¥ I{e}. giving pariicular considenilivn o the monilor-
ing of the itmaspher: and st [ty pmlﬁ.‘!i{rn [ p-&nmnmﬂ

in Uk vawlL.

B LOCATION CLASS AND CHANGES IN
NUMBER OF BUILDNGS INTENDED
FOR HUMAN QCCUPANCY

85,1

il E,F::IEI'iI'IE %L p-lpnluim'ﬂ or M&Ems geeEnng i
ercets nf 0% of apecificd minimum vield cwenpth
shall ke monitored 1o Belemming 5 idditienzl i ldings
inlemsd for hemdn occupancy have been comsorseed.
The wnal oomber of Bailklings insended for kumim
occupancy shall be countsd do delcnoues D curcta
Lowalions Chess am acordence wich b procedures speci-
tied in paros BAF 2a0 and {h).

rky i axcordamse wath the geinciples steced in pera.
840, 1y, ard with the knowledgs thad the nuember of
Bilchng: nEad=d for human occugancy i5 ool 2o
exel or absaliee means of delemmining damuge-civsing
wlivilics, Judgenent nust be osed (o deteoimine e
whenges thar showld be made v ilems, such 85 opetating
siress hewels, fqnency o paireling aml calbislic jaaoie:-
o reqliremenss, a8 addationed beildings intended For
human oconpwncy are concdrucied

fod When there as @l increRse an the qumber of
buildings inkended Tor bumin ocoupaney oo meae et
upp=r lsrmat ol the Lecation Class lesoed or Table 854, 1000
(o ihe excent whor 3 change in Localion Class i likely,
a yludy shall e compibeted withul B eeoaihs of pedceprion
o the inerease 1o deczrmine the following:

(1} che design. cansbruction, ard testing procedures
filbawed in the Criginal cofsimicuon and a corgeizan
o Awch procsdurss with the spplicable prowisions of
this Caode

(27 che phpsweal carditions of the pipsline or main
12 the extent that thiz cun be ascertsined frong corent
Lesly anel =valuaiion reooeds

(3} aperating and mainienance hisuny of U pipe-
lime v enain

(4} the maximum specanng pressure and e oor-
respiondang openating hoop seess The pressurs gradiznt
mey be laken inlo accownl inobe Azcnon of te pipelae
o ain direcaly alficeted by the increasing number of
buildings intended o human oécdpancy.

AME BHLS-1797 Falltian

(3} the acowal arew afTecwed by the incmeise in O
nurnker of buildings iniended For homan eccupancy
and physical barriers o olgr Gutocs that may [nsin te
lurher #xpamsiun of tie owwe demsely populated sres.

ray Folhawing thix sody, af a change of Locetion
Class 1o indivaned, the pavels end keukuge surveys shall
immediarely be adjussed 1g the inlercals esLablished ho
the speriting company For gk new Locason Class.

8542

If the sbwly desenbed inosra 85400 indicases tha
the carabliskhed maximom ellowsble operaling pressure
afl a zection GF pipsline < main is ool cummnedswrar
with existing |lowanion Classes 2, 3, or 4. and smeh
seCteon is i satisfactory physical comdition, the maai-
muwm allawable operating pressure af thal sscrica shall
be moalimued oo evised within 1% months Tolbewing
conpledson of e studw as Follows,

ral I ihe seclinn involwed has been previously wsed
in Fll.llL'-E ln mot bess Ueant F b, the masimum allnwahle
operaning pressuie shull be conlimsl ar neduced 4o
Chal al cluwes ezl gacesd ahan allowed in Table 354 [(c}

fh) I abie preyiows west pressune was e high enough
bix allew the pipeline o relsin s MACE o o achicye
an accedable [ower MAQP in dhe Locotion Cliss
uccrmling Lo suhpany (ad alweve, tee pipclee may sitber
retain s M ACP o becotad qualificd For an ucceplable
lower BLACE if i1 i5 reaested af o higler 5l peessure
firr ml |ezs than 2 broan coospliacee wich the applicatde
proeisien: of iy Code, IF the new siremgih b= o ol
perfonmesd doring the [%-momhb pecod Collowing the
Lecation Cla= change, thr MAOP moa be reduccd
s s Do mgE encesd he desigh QIFCAAWAE COMIMENSUrENE
with the reguiremens of Chaprer IV s the el of dhe
LE-month perioad, I Uee dest b5 pecformed any ime
after the 18-nwmbh padiod bus expired. however, the
MATF moy be incressed W the Revel it would hewe
acheewed of the 25t had bsen perfonmed during thie
[#-munih period

rel dn MADE W has been confimed or cevised
atvrndang 10 swbparss. (8] or (bl above shill ned encsed
that eslabliched by this Coide or previnsly csmablished
by applicable eduions of dee B31 4 Code. Contirmasion
o feywison according x para. 334 X shall nol peechide
the applicaterm of para. Ed5.6.

fad) Wher operalng colklitions require ghat the ex-
isting meximum alkmvatle operoting présturd Be Hdim
ianed, andl the pipeline cannd be brought o compli-
ance 35 provided in subparas. {a). {b) or () aboue,
the pips within the an=a uf Bk Lecation Class change
chall be replaced with pips commensurse Wil the

13|
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Maximid dllawakie
Dgmraling Praciurs $MAJR)

Fotuecus MARF bul 0ol oraaler 1han BEJ% GM TS
Feawous MOlP bul ned gragler 2han 72% SMYS
O HED w Senk pregew Bl ngl yriofer IR0 X2 % BRI S
Cbh? A O gressan Eol Al grraner LFan &0% SWTS
G.hRT » bast gressae but not greater than &0%% 5 W75
©00% ¥ bast prewore Eul nal greater than S G195

Preaigns MAT I b o Jreati that A% SMY S
C.4b6T @ Lasl pre=surre Eul nol grealer than &0% SMTS
G355 « eyl pressare Bul wn gregler thgn 59% SM 5

0,250 & Lasl pressure bul nos grealer then S0 S5

TAELE H54.1ic}
LOCATION CLASS
Dwriginaf
[hnta 1111 Cu-reng
Location Myrrber of Lecation Murier ol
Clan Building Clan Building.
1 MivsiEr | 0= 1 T1-29
1 Diases 2 n 1o 1 _1 25
1 o-1c 2 2=
1 =L 2 A4 b
1 ninm 1 Bl
1 [T ] q TN e 1210
T 11 49% 2 A-bb
F 11 9% | be+
2 11-a= q [Mct= 171]
1 da b 4 CHche 121]
HLOTES

CLi an line ol esign Ad Cossie Ein.
(21 Muliskary bLidlc veds beror e presalert.

requireme=nls o Chaper 1Y, wang Uee desio Fscbar
vhmaire'd Mmom Toble B41 1144 fue che appropriule Lowa-

linm €7l

#5343

Where the YADE of g seclion of pipeliee or main
iz revised L aceoidance with paa. 8542 and becomes
less tham the maximum allovwable apericing presdon
el O papssline o smam oF wlich 0 1 & pard, 8 awlabde
precsure relisving or presoune Lliminne device <hall be
nsLalled in occirdaoce with provesions of pares Sd45.0,
52 and 845217

3544

Whoen: et swdy requied i para. 83400 indweates
har the ectablished masimum allowsble ppesating, pres-
sare of a Imsmidssion pipeline ol cunnngnmurale
with thar peorninced by thes Code For che new locaton
rlnzs, thee mtic_m:lli;in-_g wilFyem kp-:-h::ing vheall b rewviciwe]
and revissd ag follows.

ful I e s=crion of pape s qualified Tor fomlmoed
vervice becuuse of o prior s, parw 33 &), or can
[ra] I;-n,:m;ghl: inkis D:!I11Fl|IiII'I-L'|'.' by Inwenny the mivimum
allovsakde opereing peessure, fava &H.248) o waning.
pare B54.2(b%. no odditional valves will mormally be
1equuied.

sl Where a segmont of pipedine must be eplaced w
maintain the eslablished masimum allowable opsrocing

pressune ax provided o pea. 834.20dE eomsideration
thould be given ko valvs spacing as Fallows:

[Fh Where o shorl section of e iy replaced,
ek iticnal valves will mormally mol be nequined.

12} Whers the mpl.ar;{rru:rhl secdinn invnlves o mile
ar mure it freesioesao hoc. additwmal valve installawon
shall be considered Lo confopm 10 the spacing requine.
Al 1 Rard. e [

S55 CONCENTRATIONS OF PEQPLEY 1N
LAVCATIN ULASSES | AND 2

B=5.1

fr) F1) Whens a Tacjiny meelng Do orileci: uf JRUA.
A40.3 ax bualy mcar e casHing sieel pipeline in Locaton
Classes 1 or Z, considersion shall ke gaven io the
prissibile curssquence of @ fwdure. eeen Thowgh (e
prebehility of such an oooumengs i wvery unlikely
il he Lo 1% desigeed. cossiructed. and opersicd in
accordance with thiz Code. Where sueh o facilily nesubly
in freguenl concenireismms of people, Lhe requimenenls
of {b) helow skall apply.

21 Howwewrd, ) Doty eed ol B applied i
ther Taciliby is esed infrequendly. The lesser asuge fom.
Pned winh clee vedry remowe possidadiy of 2 failere al
that particulor peinl @n the pipeling virgully liminaes
the prvsibility od am OcouiTeme.

{t2) Pipelinss mear pluces of poldic apsembly as oul-
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Ilned in €8] ahove sholl have 3 maximum allcw st
hoop sireas nod excesding 5% of SMYS, Alternasively,
the aperating company nay ke the Auly describad
in parm, 35 0o and delermime than compdidnee with
i [olbawing will msull in an adequace Tevel of safery:

[} The segmend s hydrosaacicall y reteswed (o ac

ke 2 hr W @ mimmum strese bevel of

2] ¥R of SMYS il the pipeline is operacing
aver A% and up o TI% of SMYS

{&] D of SMYS if the pipeline is operating
over M0% arad up 0o A% of SMYE, onless s segmen
was lesed presiously 10 a pressurs of ol leass 15 wines
the MAiF.

IF whe scgment containg pipe of vanous opsraling
iress bevels, the minimam iest stress evels sieoed abee
shiwld be hassl ¢m dhe SMYS of the pips with the
highess operaring scress Jevel.

{2] Parals and Jcakape surveys are conguoied at
mizreals comsisent with those eciatdished by the op-
erefing company Mo Locetion Class 3.

(¥f When ihe macimum abowable boop siess
exceals PR of SMYS, sdequate perrodic visuel inspec-
tions are conducted By an Bpproparise sampding L=ch-
nigue, or instrumenied inspecions capeble of dececiing
pouges aod corrosion dermage are made 0 confiom the
continping salisfoaory phycical conditesn of the pape.

41 If e nearhy Fucility is likely \o encournge
wMilional construceion activity, provide approprinie
ppeling marksrs.

&5 PIFFLINE SERVICE CONVERSIDMNS

5] General

The inceit of thos ection 5 W provide equirements
b allow an operalor of B seesl pipeline previously used
fiw sewvice md cuwensl by this Code o yualify that
pipeline For service wnder this Code. For a dual service
pupline wsad allemabsly to transport Rupods. im0 contor-
mance with an sppaopfiaic Code, sech b A5WE 53114,
amik g5 under this Code, anly ibe inital conversion
1o gas servece requines guali Acalqon testing.

B56.2 Biuorical Records Siady

Beview the follewing historical data and make an
sviulwatiun f the papsline's condilicn

fi) Snedy all eveilabls informaion oo the oniginal
pipeline: design. inspoction. and testing. Famicular atien-
ton should be pad pr weeldibg procedures used and
mher joiping melthods, intemal and calemnl coMing,
pape, and ocher matedial descrplion.

B2

ASME BM - Edltion

(b Sy availobl opersding ard maintenance data
incleding leak secwwrds, inspectiong, Tailures, cathodic
protection, and inomal comoslon commd pesctices.

fel Conswler e age ul the pipeline and the lengih
of tme iv may have bean o of servies i preparing
8 final eveluation to convert the pipeline to gas service.

B56.% Requiremedis for Cowversdon b Gws Service

A steel pipelioe previcucly used for acrwice ot
subject iy thes Code may be qualified for seovice under
this Code as foblows.

fery Revlew hiznarical ceoimdy of the pipeline as indi-
cated i para. BRED.

il [nspect all atworve-Soound segrwents of the pipeline
Fx physical condition. Duwring e inspaction, idenfy
the muterial whese possibée For comparizon with avail-
Bhle rcoods.

fv)] Opereéng Strexs Level Yiwdy

tf) Eawbliah the nomiker of Bildosgs dear cles
pipeline o muin intendedt {or human occapancy, and
deteomine dhe design feeaor far cach segmonn in acooed-
ance with pora. 8402 and Teble 2411144,

{7] Conduct 4 stedy o compars the propossd
operaling siress levels with those albnyed For e Loca-
w1 as,

(A} Beplace facilies necessary w0 make sune the
cperating stress Yevel 15 commenswrose winh che Location
Llass.

{d] If wecessry, make inspeclions of appropriats
seclions of underpround piping 10 desermins che condi-
livwt of the pipgline

fep WlBke peplacermeenls, repaars, tx altérstuns dhat
in the operating cWnpany’s judgement are advisable

£f) Pecfoom o strengh aest in scoordance with ahis
Code w egablish the musimum allowsble operaing
pressure of the pipeline, wnless e pipeline has besn
W ledled prewiousiy.

iyl Ferfiem 2 lmak pest in conformanee wilh this
Code.

i) Within 1 yeer of ike dete tha ithe convered
pipelict ix ploced in gas arvice, provide cathedic
probeceion &5 Sc0 ot in para. S0L.F, encepd thar whepever
{zasitde. replacsment seciions amd cher ew piping
shall e cathidically prdeded ac mguied for oew
mpslines.

564 Comversiom Procedure
Frepaure 3 wriften provedurs oudliming the sleps o

be followed duning i siudy and conversion of che

pipehne system Motz any unpsunl conditions mleting
w0 this conversion.
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E56.5 Records of (ke Capversha

Maincain for e life of the pipeline a myvonl of bhe
studies. aRSpeCLOnS, ©EEE, mepRics. mplacarnsss, and
alerations made in connecison wath conwersion of the
existing steel pipeline o gas seovice under this Cods

#3

RSG5
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CHAPTER V1
CORROSION CONTROL

o4 CORROSIORN CONTROL

31 SCOPE

la! This Cheapoet ¢onlains he minicmw rEgQUiTE s s
and procedures Tor cormomon comirol of exposed, buried,
and sutumerged mewsll piping and compomnems. [Sae
Chapier VIl for special oishor requirements.) This
Cher contoin: minimum regquirements and procedurs
for controlllng extemnal fincluding atinyspheric) and
wirmal comosion. This Chapler is applicable w1 the
design Bbd indallation of mew piping sveicmos and
t Ihe operation and maintenance of existing piping
sysdems.

fhy The previzions of wbis Chapter should be appied
wrdder the ditecivm nf comperent covtosion personmel.
Every specific sibuation canmal be sniicipated; therefore,
ihe epphcavon and eveluaton of comosion onusd
prestices requine 3 signilecan! amount of comgetent
Judgment o e effective in miugsting corosion.

fe) Dewiaduiang From the provisions of tis Chapler ams
pemissibk in spocific siwaions. provided Use operting
company can demensirase that the ohiectives expressed
herzin have bBean athieved.

d) Comasion ermicol mquirements end  prosedures
May. in many IGIENCES, MEquire measures in addition
10 those shawn in thas Chapter. Each operating company
shall sstablish procedures o implement its coresion
conred  program, anchading the requiremenis of chis
Chapter. 10 schicve the desined objsctives. Procadires,
including those For design, inualbaton, und maintoneice
of cathodic pecdedtion sysiems, shall de prepoged and
wnplerented by, of under the dimolion o, persms
qualified by training end'or experence in cormasion
controd e dweds,

#2 EXTERNAL CHIRROSHON CONTROL

8821 Mew Ireatallathons

6211 Burled Steed Facliries

461 ILL Gemeral. All cew mansmission pipelines,
CIMOPTEILDT Slabon Eipng disiiboeon mans, serviee

lines. and pipe-type and botde-iype Bolders installed
vber this Cade shatl, eacept 05 pemmited under pare.
SZ. 11, be extemally coseed and cathodically proweisd
unless it can be demomsiaed by st or eapericrce
that the materiels &re resislant ko comodsn im o (he
environment in which they ar insialled. Consideration
shall be given b the handling, shipping, saring, insialla-
tow comlitions. amd o servics environment aod a-
thodie prssdion regquiremems when selecting e com-
ing mekrnads. The Corropion Dard Survey, published
by we Mational Associaion of Comosion Enganeers
(NACE), 15 & wwree of infommerion on materials pec-
fomance in CoMagive Environments.

#§2.112 Coaling Requiremeals

fal The curfoce peeparation should be comiputible
Wit the coting, i be applied. The pape surface ehall
be free of delewssowt maderials, such as e, scale,
ebvislure, dirt, oils, lacquers, and varmish. The suniaoe
shall be inspecied for irmegulanitics tar could pesnide
through the cosfing. Any such imeguiarities shall be
removed. Further infurmstion can be ohwined from
WALE RP-02-75.

1&; Suitable coaungs, inchuding compatible eld jum
and patch oalings. shall be sslecusd, giving considar-
won 13 handling, shipping. storing, inscablavon candi-
tlown. meistere adsorpion. operating lempemotures of e
pipslice, environmenta) (gctore dincluding the najure
ol the soil in conlacr wath the coaling), adhesim
charecsensucs, ond dickecine sarcngth.

fcj Coating sholl be applied in 2 inanner that ensures
effecuive adbeiwm o ihe pipe. Woids, wrankles, balidays,
and gas enrapmel showmld b avosded,

rd; The coating shell be viswally inspected jor defacts
befiwe the pipe is lowersd i the dich  Insulsung
PP COBLINKE oM medns and trEnSMission Tings sholl ke
ingpecled Tor hodidays by the most eppropriacs methed.
Coatng defecls or damage thar may impair effeniive
corresson cowitral shall he mpaired before the pipe is
sl in dhe ditch.

(e In eddition 1o Lhe prowizions of peras. 841322
B41.252, wnd 541,253, care shall boe efercess] in han-
dling, storage, and nstdlation o prvent demage W
the coating, including measures nord as Tdbws,

Pres s praee 1o bl k
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f] blinimize handling of cosed pipe Lse epop
necnl lcast fikely fo damAge the coating, o g, bels or
cradles inslead of cables.

FZ) Use pndded skids wheve appigioale.

(I Stack o7 <inre papwe noa mannce 1ac N zes
damnaps b Ealung.

BHZ11} Cuthyslic Protectice Bequl rements. Ln-
l=ns il van ke desvmeinased by dests or capeicnoe that
cathindie pecteciion is el nesded. ol buried or Sub
merged facililws with insulabing [yt coalmges, £x8of
Facilimes cnxeallsd for 2 lamnicsd s=rwice life, shodl e
cahodically proaecied s soom as Frasible Flkowing
inscatlafion. Minor replavements or eslencavis, however,
vhall he prussied as covered by para, 8612172

Feealicies installed for o limided service Yale messd ot
be cathodically prodectsl il oL can be denssastraced chat
the facality will ot cxperiencs comosian thal will cawse
il 10 be harmin] to the pulls o cnvincamem. Cathodic
prodechian eystens shall be designed wooprotest the
buried o submerged syslem in its entitety. A facalicy
ix cunsidensd 10 I cabodically prodecled when if mests
one or mere of the orileria estabtished in Appendes K.

B2 114 Ebertoacal Dot
fur) All coplel dramsmissiun gl disdraltoon s S0 6S
shall ke elecineally cedated ar all imceconacetinme with
forcicn =pscems including customeer's Fuel lines, csoepd
where anclerground wetlic scrsetures are cheowically
imcercanneeecd and cathodically proesial us o pnin
Szl pipelines shadl be elecorically isolaed Trom casi
o, dhucnle arom, ¢ nonfemons melal pipelines and
components, Clestrcal it shall he nade of ransmis-
s and distribation swvelems Ao Ieeabe wninicmsiemisl
copacls with other metathe sioucwres. I soch comacis
agiat, ey shell b comocisd. Ses parm B 143 for
clenmance reguinzmentes.
b)) Wher o il pipl:li.rh: rarull=1% pwerbead elecars
ITamaAniswa hacs, consaderanion shall e given 1o
(fy mevestigating U ecicasily of pavdscaung insulol-
ing joinds im the pipefine agiinst imduced volages
resuliing frem griund faults and lighonng. Such probec-
riom can be obdaiocd by conmecting Boried galvinsc
anxdes to dhe pipe near the insulating poinc: andieds by
twidging e papelioe vsulave vwath a spark pap. o by
oaher effective means
(2; making a sludy i vollaberatian wall the -
Urix. CoHmePany . St Lhe {ultwerrg Taemom's o conssder-
atice awd applving rermedial mearuess gs appropriate:
fu] he aced o matizete induced AL wolLiges
o their effecis on peramocl satery during <oISILCIiH
and aperatson of the pipeline by means o] swicable
decign [or borling, shielding. ue grumdang echhogues

e

ASME BHB-1TH Editk

fta] the passibility of Fightning o Jaull currencs
inducing volapes sufficienl 10 puneiure pipe LoALngs
or pipe

fo] possible odwerse effects on cathodic prolee-
tion, communigidions, ar ke clecioonic facilities

rd] the tomasive wiTeces af high vollage direct
carreal {HY CHT] power Systens

(3 ablaining Merther asfomauon feom MACE RP-

01-77 aml EPRL EL-3106

BSZ2115 Electrical (Connections and Momitormg

P ints

fo) Escepl For offshors prpelines. sufficient sl poines
chould be spedull=d wr denwmstrece the effechivengss of
comasion conral or the nead for cathodic prodecrien.
18 Chapler Y111 R speciad consaderauwons For effshore
P'ip:liﬂlﬂ 1

&) Speciol atiention shall be grect 0> the mannec
of nsallatiom of eloctrical Jeads wssl for ootoion
comecd oF Leslimg, o avosl Rprmiul stress coancenicalion
al the point o amaclwsent 13 ahe pipe. Anceplable
methnds imcdede, bun A md limited W

(£} cleowrical keads anached dhioectly on the pipe
of By the thermil weldmg process. using copper oxide
and stuminum powder, The sizz of the deemsin welding,
;harg-::. shitll mal eaged a lS—g, carl.ri-:lgl:

(2} wischimens of elecirival dads diescely oo ibe
ppe by tie use of sofi solders or sdber matenals thal
do md inwabve femperadures cacteding thore For sl
sulderis

{cs Al pipe Ahat s barmed b elecbical lend <ommss-
s and all bared chkeorricul leod wires shall he wcewed
by elecirical insulahng malerial crnpatble wilh sdisting
Lekaling.

252.114 Elecirical Imierference

Al Impresesd cwresl cathodic paostection sysiems
shall be designed, nsiglled. and opemled 50 a3 o
minimize sdverse eltechs on eanstng mcrallic BHucivres

(&1 Fechd pests shall be copduciat ba detembine the
pdverse chectrical nlerfemence fromn forcign siuciures,
wecluding DO clectrical facilivies, The effects shall be
mitigated by such means as control Bosds, supplemen-
Lary cathodic probecri. prowscnve Soatings, aml insulal.
inp dewices.

EeX 11T Casimgs, The use of metallic casmgs
should he avgided o5 much oy ux possiblc fhom 2
coarmmsion ool skawdpoing. Ioas rocepnized, owever,
than inzcallarion of medzific casings is Mequemly ioquired
or desituble b Faciliite comsArUction. 25 an econnmical
methnd of protecting exisliing pipelioes, w provide
giruciurnl pnrection Fmov heayy aidfor impact [oasds
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10 facililote Teplacement 85 mqeirsd by 4 govermnmentyl
agecy and a5 mequired by the landowmer of pormic
Evanew, amed Eor abwer reasons, Where metallic casing
i5 udad, care dhould be exercized 1o ensurs thal coating
il wbe carmier pipe i 0ol dawagsd duing mstallalion,
The cameer pipe shewld be insulaed fvoern ovial e
vasings. and 1he cising eods should be scabed with a
durable material 1 minimige the aocemulation of sclids
end Ikuads an e annubac space. Special abeniicn
should be givem 1o the casing ends o pravent elecwical
sherdimg chwe 10 bacERling movemenl or seitling. Whers
eledrlal isolavon iz nolL schievsd, ation shall be 1aker
o Ccodtect dhe condition ©f mGEsE cormsion inside
of the casing by supplemencel or bocelized cathodic
pedectrion, insdallatiom of p high-resigieity  inhitited
marcrial in the annolar spece, oF olher effecive means.

BeX 12 Alvvsphers Prdeciion

ra) Facilities expoced to che ecmosphene shall be
prutscead from eatzmal commasion by 2 suilable coading
or jacker.

rhy The surface to be coated shall be Fres of deleteri-
IS maerials. such 25 ruse, soale. moisieee, dert, oil,
Twcquer, aned vamich The srface preparation shell b
companble with the coaring o gackel 10 lx= gyilid.

fck The cualing or jucke selecied shall posesss char-
peberistics thel will provide adequate podeciaon from
e environmsent. Coddimgs aned jackers shall completely
cover e exposed scoenne and shall b appdled in
accordonee wilh eslablished specilications of manafac-
Wurer's e oM rrdacics.

{d] Spemal ermsultration shall b= given o sorfaces
near the ground line or in a splash zone.

Ba2 1A Ukther MakerfaB Whers mivestigsson o0 2.
penence indicases thal the envisonment in ahich the
|1ip|: 4 vcMmpanent s 1o be inslalled ix whul.qnhn.'ll:,r
ceHmesive. the fellowing ahall be considentd.

fap makenas andbor component geometry shall e
desagned to resist decrimenal ooerosion

(&1 A suitalle cooting

fel cashodic prowericn

BAL2 Exlating Lostallatlons

Procedures shall be =sabliched for evalualing 1he nesd
for and effecrivencs: of & oommosion conbrel program.
Appropriats cofmective aclion commensumle will the
conditans fpupd shall be wken, The procedure: and
actions should iecluwles, b shonld pd be liniel w,
the jEms o paras. BE211 Huwough 6225,

i

[TANTE AN
#62H Huried Siee) Faclilics

882211 Evalypion

faf The recowds avalashle as a sl of keabage
surveys Bnd nommel maioenence work in accordance
with paras. 8512 and B51.6 shall be cootinupwsly
mrivwed for sviddence f continuimg comosion
(bl Elsirical survcy methods may be wsed a5 o
indication ol suspested fomosive areas where sarface
cormelativers permid sullclenlly atcuTabe TeasUrEpRnls.
Such surveys afe st offcotive an eonurban emyin-
mems. Common methods of ckacircel sarvey include
Ff) mpe-1rsail pacanals
f2] surlwee prentialy [eell-bo-gell)
f3] coil resistivity measurements
fep The comimued effecuyameis of & cahadic paoec-

tkon swveiem shall be monitored in accordence with parse
HAZ 21T,

FE 211 Commestive Mosnares

fal If condinuing cowmesaon that, wnless eemimdled,

cauld result in 2 condition than is deoimemal o public
or smploves salsty 05 found by the evaluidicn made
ursker para. BG2.211 or 362.217(dy appropoiane codrec-
Gi ver mmemsures shadh be aden o aitigats Tunier coorsian
o the piphng sysiem of segmonn. OoTecei v measuns
shidl be comtinued an eMect as lumg s cesquired o
mantain & safe opsraing system. ApprOprials cormective
MEASNEES MAY inbude the Tollaaoang:

i} provicions for propet and conlinuons. aperation
ul’ caluwdn: prodecuon faciliacs

{Z) applicadiom ol prrkective ondding

{1 instablaiion of palvanic anededs

(4] applicavaon of iwpressed cumen

131 elecirigal isobarion

oF strey curment cantrol

(7 cthetr effisclive miedsalis

fd) any cambination of the above

fh] When eaperience o wsung indicacs (e abave

mitgation methads will o comnol comtinuing cormwsin
In an a-t:-l;n:g;ﬂ.;lhlc leve], e segment shiall = rerandi
wirtasl o feplaced &nd suiwbly protected.

BALZ1} Repur of Larradiad Ppe. iF tie edicm
of corrasion has redwecd dee saeength af a faciling belaw
ils maximum allowable operuting pressuns, thad purtisn
shall be repaiced, recobdivemed, or replaced, or Lhe
oprraling pressure shall be medweed, commeicsiacse wil
the renaining sarengh of e comoded pips. For sbesl
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Fipelines opermsing ac of abowe 4096 of the apecificd
minimam vield cirengab, the remeining srength of
curiwded pipe muy be cdedemrimed amoscgordange with
Apperncdix T Foor backgromsd snformstaoe on Appeiedia
L, refer do AMSIASME BSIG, ditksd Maewa! fior fhe-
termining the Remaining Sieneth af Corroded Pipe-
linst.
B82.21d Cothodic Protectlon Crilerla

) & Baciliny is consmberee] Wy e calbodically pr.
wred  when a0 nwcls abe o nWwe ol e critend
cdublished in Appendiz K

thr Inois mon imlended that cathodic prodechon be
limited B0 dhese cnibern if it can b demonstroied by
othe nezuis dthae adequacs contmsl of cacredann b been
achicved.

EBAZ2 15 Fiecirical Tnierfetente
[2] Addverse elecirocl aniertoremy [mem o loeeign
surucuecs B2 deacymanead by foc b cescs shall be oningawd.
Sh) Facihocs for mimgacing elocgical  shorference
shall be pecicdically muonitord

Bd2 k16 Examinatin When Exposed
ral Whenever o butied Tacahty 1% éspased duomg
namal maintenance or consruction acki vities. a visval
wspclicn shall e mocde of the couting comliiien angds
o the mecal surface, if cxposed.
fhy The caem of &8my cowrsaon shall be cvaluaied
mm atennbinee with pama. SHIX1T

842217 Jperation  and
Cathod e Probectim Xyxlrm
(] Inspeitions chall e made ac required B mainaio
conlitinons Bnd cffeeuse apecaliom of e cddiodit pro-
beclpon cystem
(bl Elewctrical wesis shull b2 made pedodicolly 1o
deteetnine than ehe pipnige sysiemn 35 provsced in aceond-
unge »ilh the applivable crireng.
fo] The type. frequency, ardd locasion of inspecrions
amd Lests sleall he al.!-l:ql.l.al:r. 1 =shiabilish wilh ressonahle
accurecy the degroc of prowcoon peevided o e
piping system Frexuency  should be delermined by
cansideranon of aems mcluding, bul ool limited L
the Tallowing:
Iy wendilion of pipe
(2§ methgd of catbuic prolection
55 commusieeness of the environmem
4] probabilily of koss or indemupien of pronection
5] opermting saperence. including inspecrions and
leak wvemMigatione
(d] design life of de catlwds protecniosn matal-
Iation
{7] public ar =smployee safety

Maintenance of

ASME REF1LE-1'THT Ebitas

i) Where the wosks or euryeys indicabe thal skayuale
prodection does not exisk, approprisde fomeckive messue
shall be Laksn.

B2 A8 Cusdngs, Blecunesl ssolation of cechadi-
cally prowecsed pipelines and mains from medullic cus-
ings thal are part of sbe underereund syoiem shall be
muinlained a5 mecessary beoenswee ell2elivenesy ol
catlwidue: prvotectica. Elacorscd] nseasurements ard i nspec-
tipns shall be medr 85 neccssary b provide timely
avidener of shorts thel wonld advesessly affvct calfisie
pencectin. I there o evidence of shors beeween 1he
carser pipe and casing than renders cathadic prosection
al the pipeline of main inellective, or if evidenae of
cresua a0 He camwer pipe insmbe the casing i3 fouod,
cemedial measwrcs shall b= daken as necessany W cumect
ther :nmkition nr minimize nmsion inside 1he casing.

#6227 Buried Cast Iron, Wrowght Iron. and
Ductlle lron

B62.221 Evaluwtion. The moords availuble as a
résull of labage surveys and mornal niaienanes work
in accordance wilh paras. 8312 and R52 6 shall he
poutinely reveewed Lk delermime prpe cowdalions, Apgeo-
peiade comeciives measures shall b token in 3cs omarce.
wiltlh pare. B92. 222 il such peview meveals ol a conditnan
thar oay Bflccl puldic and employer safely odiss. Pipe
sigk, GpErating pressore, lemun, omecenl wndsrgroond
constructon; prosiminy &nd number of oahor under-
gmund laciblies and huoildings: and pipe condition shall
br considercd in delcrmining the presence of such a
cordition,

B52.22) Correethve Meature=d, The magnriace of
the prablem il Jdiciede dhe comeclive measurss thal
shall be consadered. They may include, bar are mol
[immited b

rard pipee n2pain

i} pupe replusremenl

{c} pipe ceinforcemear andlor suppert
[} pressuse peducUon

%6222} [nstallalion of Elecirical Comnections
fia] Elecirical conmoclions may be aeched Jimetly
onio the cast or duclibe on pipe by e ol weldog
process using copper oxide and aluminum powder. The
sige 0f the thermit welting charpe shall pot eace=d 2
F2-p caniradpe.
ri] All pipe tha is bared fov cest lezd conoecrions
al all hured best feud wirms shall be prot=ct=d by
elecrical insulanng ohaterzl coogatable wich the ex-
isting roaling
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B§2.724 Flecirionl Interfersnce
[a) If an impressed current wpe cahodic prdection
gyl is pskd, de anodes shall be locawed 5o as b
miligate adverse eflects on existing wndetgoound aucal-
T stmaciures,
fey Adverse checurical intedereace from Formign swuc-
tares a5 dedermined by field tests shell be mitigered.

#1223 Roqudremenix for Cust lron and Duclike
Iron Mphng Foachlitles Euposed o Atmwosphere. Aboya.
ground cast iron and ductile iron pipe shell be suiebly
rodectad in apks whers stvee Aimosphetic Comosim
Hay ooour.

H62.24 [kher BMetallic Materiots. When & nanfer-
mws melal ar femows alloy componend is [ound [0 have
corroded 1o e paint where public of emgoyec safery
miey be affeaed, in shall be reconditioned in sccordancs
with para 36713 o replaxced. The neplacémend shall
mest ons of the Tallowing criveria:

faa] W shebl e consineced with oy mavenials @l
or peomedry designed for the mmaining life of he
par=m Faciliny

f} it shall ke cathodicrlty or sbecwise proecicd

BHL2S Atnwspherkc Corrosion, Fecilities exsposed
iz the mtmospherm shall be periodcidly inspecied For
indicmion of surfece comasoie YWhore comasion s
taking place do the eatend that public o1 employes
salery mey be affeoed, the faciliny shall be pecondinoncd
in accordance wilh para, BG2.L2 or meplaced, Special
considecavion shall be piven to surlfeces near the
ground line,

863 INTERNAL CORROSION CONTROL

Ba3 1 Creveral

When cormosive gas 15 iRnsparted, pravisions shall
be weken 10 prowcr che pigang sysicom from detrinsencal
Ccoaresion. a5 conlaining fes water wnder the condi-
liens al which it wall be 2rspoied shall be aswmed
10 b cogrosive. unless proven i3 be noncomosive by
recopnized lests ur cspenepe.

Bid.2 Dlew [msiaMations

When designing a now or ceplacement pipeline cys-
tern, ©or additions of medifications b exisHng systems,
measwres shall e comssbensd 1w prevent andlose inkitbar
imemal coHTosion. To preserve the indegrity and £7-
ciency al”a popeline in whech it s known or anucipased
that commosive pas will be trenyponied, the ollawing

£

B2 Eha-fnh X

focoors should be mcluded an the design and comsbiuc.
fion, either separately of in comdrnation.
‘3] When intemel coating is 00 b uwsed o prodect

A piping eystemn

{11 ihe eosting shall mesd the quality specifications,
and the minimum dry Bim thickness shall be edtabished
i prapect the Cacllly from the comasive mesdia il vad,
besed om the ivpe of coating and methods of applcaion

{2] applied coanngs shell be inapecied v aceond.
ance with established specifications of accepled praciice

(4] provisaon shall be made b prevend joind cHTO-
ciom, such ns <kennimp aml mconting or the copining
wie of & sunable indablior when coBced pape o ocher
comporents & joinsd by welding or othar meteads
tha leive Lthe pamenl metal expossd

4] the types of coating and pitling tools wsed
sy be evalusled and diisen Ly prevenl damuge I
e ineemal coating il pias or spheres are o be used

rfp When A cormasion inhibilor s L be wssld os an

aldative 0o ihe Rds sarcams

[T} we erpanprment for che hedding, wamsfer, amd
inieciion of ke aphibitor inte the strcam shall be
included in the d=sign

) the gperalnm of 1he injeciinn pregram sboadd
be & part of 1the planning

CA1 sutfficwent wear coupons holders or oty oo -

ing equipment shall be provided 1o allaw for continusd
[rearain avalusinns

(4} the covrosloos salibmor selecped aball Be of 3
type that will ned cowse detericmtion of any components
of e prpiaeg sh2nehn

fol When a pipeline pigging system s plunneid:

(1) scraper s bor the insettion amd remava] of
pigs amdite sphenes shall e peotvided

{2] s Risms of |1i.|,:l|=|1r:|: b le Crawecterl h-:. ;l'lgs
or spheees shall be desipned 1o preven damage (0 pigs.
sphcrm_ pipes, i lilkings during apetulices

[ paping For pigs or spherss shall be deogred
Lo gonde Wb vl mist e manesials they propel elffectively
ard zafely

f4] provisions shall b= made for effective acoumu-
Latiom ancl handling <d hquid and snlid ool=nals reimwoued
fomt e pipeline by gge or sphees

rdy When cismacinn CHMUPH NS, LOHES MM |1r|.|hE£. !
O A0 speHE afe w be osed

(1) cemrosion compions. profess, o iese spools shall
= installed wher: practical s locelons where dhe
greest pulenbial for imfernal oamosHaL ety

{7] curmeion cowpons, probes, and ps spoals nos
b decipned be permic passdge of pigs of sphercs when
inslalled in s=Clivmgy traversed therehy
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feb Whin gns is b0 be readed o edoce ils corosivity

i} separstors andfor dehydrawsn aquipebenl may
bex insinlied

(2} equipment for ihe removsl of othear dele b riouos
material from the gas shoield be considercd.

iy The matenal of the Mpe wnd other epipment
ciposed to the Bas Sreann WSl sesisl intemal commen,
themefore,

{1) materials schecicd fowr pipe amd Recimgs shall
e compadible with the componends of the ges, the
liquids carrhed by the pac, amd with each oiber. A
sounce of dnformacion oo matesials  pecdeoagee m
comosive environmens is The Corrosfiond D Swevey.
pubdeshed Iy WALE.

12 whers pastic, noafermws, oo alkey seel pipe
aned COMpNCTRGS Ae used b prevont oF conorol umernal
omrosion, auch ral=nals shall have been delcpmined
wr be effcchve wunder the condioons &mcomniensd. [5ae
pws, S4L01Lby ond B49.6]11(b} dor limicationz om
cepgper ]

(4] efccwon—owrozimh effects Frirn high velocily
paricles at probable painls of iurbulencs Bod Jpeige-
neeol dwald be nnimrnesd by wss of =nasiomsresisianc
matecials, added wall thickmess, desgn of Aow confizu-
rabiom, and sive oo dimensions of the pipe ond f@tings

Bl Exbling [nstullalons

A pipeline imemal coomeseon conpol prosgan shall
include, bar shall med be limaied gy, the I'l;lll;;lwin;g:

{rn] The ceiubdishmenl ard evalusdion of a program
for wbe dewserion, peeyeituon, oc salggation f delrimental
indernal corrosion should include the folbewing:

i) Fipeline keak and rmpeir recormds showld be
revaewed For indication of te ellects of udemal cor
FHa5itIn.

{Z) When sny par af a2 pipeline is mmoved amd
the inemel suiface 2 bocssable fow anspeclion, i
should be wiswally capmined and evaluated far insennal
O

r4y LF ewwbewce ol wiemal comosian i5 discoveresl,
the gas shall be analyzed to dotermine che iypes and
cohcentratiing of any oceminaee apenls

r4; Laoguids or solids remeoved foom the pipeline
by pogging, dvaiong, ur clesnup should e analyosd
a5 necessary boo debermine she presence of comoseee
malerals and evidence of convsim prsdncs,

& Where il i5 dessrmined thal inwemal corrosion
whang place could aflect public & employ=e safely,
one or more of the [Hlowing protective o cmecrive
measures shall be used 1o copipd detdmentdd inlemak
GO TD Y

ASME E308-1%0% Ed|hen

(1) Aneffezrive carrsion aehiboo shall be appled
ina manncs ard quanealy 1o protect stl affected porcions
af (e piping sysleme,

) Comrasive ggenis shell be removed by recog-
mized methode, such as acwl gecs or dehydration Weesting
plamis,

r3) Fittings shall b added for romoeval of water
From lpw spods, o piping shall be positionsd Lo reduce
SNTIp CApSCILLS.

fdp Under smme oncunnsdanrss, .a|:l|:l|H.':.|ll|:l|| pf o
swilable indemal coatine may be cfociive,

fe) Liernal corrusiun cuntrl measores shall be eval.
ualed by am inspeclion and mamacering program, ae:lod-
ing, but mat Jimited wo, (he Tollyawing,

(f] The inhikicor amd dhe indibilor injection syskem
should b peoodically cheched.,

21 Comam coupone and  wa spocds shall be
removed and eveleoted al peruodic inderesls.

£31 Comosion probes shold e checked maoneally
ar anbrvals, o continunwsly oringermiiently womidaed
andior recorded o evaluak: cowtral of pipelne wemal
FLITCES M.

) A recomd of e Bdenl condisoae of the pipe,
of beuke ard repaies rom comosion, and of pas, Liguisds,
1ar sollicls Jpaandatiec and :mmi\.‘ily chumikt Be l;q;u: and
ksed a5 a basis oo changes wmovhe pgeang schedube,
inhititet progmm, ©r pas teoement Excility

(3] Yhen pipe is uncevered, or on esposed piping
wheve imternal comdoiob iRy be anCicigeted. prpe wall
Ihis;keess meisuremEnt of maniloring, will help svaluaw
o mal Cosrosion.

(o) Where inspections, ol vation, or wecond anal-
yuis indecales intemal commosion iz laking place b on
cinenl Chal mady e detfrnecmal W pubdie ur emphoyee
sifely. lhed poneen of the syciem shatl b= repaired or
eeconchriomed, and appesghiate siepe shall be cak2n w
meitigale the inlemel comosion,

# PIPELINES 1IN ARCTIC ENVIRONMENTS

Bid.1 Crenaral

Special ronsideration mus b= piven o ahe comosian
o psquirginents of buried pipelines and Hher Failj-
liea inssglbed in arciw enviconmems, pamiculedy n
permalmst cegane For pipelings in vontact with frozen
carrh, the cormosicn rale s edoesd Becamse of e
exlremely  hich msi.':l'r'.ri!:.' of ihe =l and low pon
mobdility, bub it does e reach zonm, Sigmifheant coeriamin
CAM W Lur, hewewer, in wnfezen inclusions. disconcinu-
Gt prrmmaltos), OF Chew areas sech ag s o inay
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fecur in the wicinily of rivers, lakes, springs. or pipeling
sections whem the pipe surface wanperdure is above Lhe
freczing poind of the environrme. Calhodic prowcton in
Iocaliced thaw arfas nkey be mors ditficull due o
the shiclding of cathodic prowction cuments by the
sumpurding frozen soal. faker derimental effeccs can
be coustd by seasonal thaws that increase bicdogical
and bareeriologie achivity in Ihe nonpeomafrost aread
or in the “ecrive layer™ ubove underdyving pomaalecn.

Pipcling Tacilives insiadisd v arclic cnvironmencs
shall &= coaced snd cathewdically protected in the same
menoes 35 pipelings o ernpernte [ocations, and the
same consideraucn ghall Be gven to the nesd For

prodeclion from incermal and aimospheric  cormosion,
exgept s specifically prowided in whis ssction.

8442 External Coaling Hequiremenis

Croatings for pipeline: 10 [owstengrrature envipn-
men: ghatl be szlectad pcoording w0 e partiondir
rEquircrvent? af tha envisenmenl, These inchde adhe.
sign. resisance W cracking o damages during kerdling
and installation in aubfreezing wmparatures, spplicebil-
iy of field joint comnings or coabing repaes, sompeLital iy
with any applied cachodic protection, and mesistanse o
goll srezzes Jue 10 frost heave, seasonal Emperaluns
changea, or +ber regsans.

Bad 3 Cuthodic Proteclion Fadlides

56430 Criteria. Criveria for cathodic protection shall
be the same a5 thase Tor pipelines in rmpase epyimon-
ments. Becguse higher driving yologes ame nommally
rbuirscl in moen s0ils, the woluage bmpeessed aoms
the comiing shisuld be Timibted so than che coating s
N Subyery e damage dug b Caibeads: overvalbige or
CHCEESIVE CLITEM <fE iy

EBid 12 Impressed Currenl Facilldes

ra) Impressed cwrmenr facilwies shall be wsed om
pipelines in permancnly frozon sml, cipecially wher
the pas iz chilled (o prevenc shawing of the carh. Such
Tailities are capable of providing ahe higher doving
volage meedest 10 overcome e high eesladviny of
Trocen syl They £an be inacalled an comgressor stabana
ar other fucililies where power is available amd acoess
Tor adyustiezrl amd mitindenuncs is ensuned. The offects
of seazonal vanations in soil resisgivity should be
compensered for by wang constad Eeential recdifiors
of manual 2djwsinmenLs,

ol

Bl 1 B Y

(h) Drpmesssd curment anode beds shall be ansts(led
whenever feasible at a sufficient disuece (rpm the
pipsline or ocdher umderarcond Arrsciwes L achisve
maaimum spread alomg the prpeline and e redwce the
peak polentisl ar the pupeline

(7} Ande beds chall be inslalled, where prctical,
belaw the permelrost bevel of an ather wafropen loca-
lisms, tuch 85 3 sarcam of lake, 1 achivve betler
cathodic curment distritecion. 'Wier amxles mast be
installed an pamanently oozt grwnd, the volame of
e anxde beckfll macerisl shoubd be imTeazed W reduce

the cffective resisance elwessn U gnote and e
surmuriting sarth,

(e} [mpresssd cwrrent Facilibics wsing discribued ar
deep anode groupd beds should be used to prowect
buried srarioa facilitivs and palings whers used w suppon
abovepround plan fucilivgs. The pilings and any other
adjacent widergeound mekadlic Fagilities mus be elecorni-
cally inlarconnsced o prevent d=timental intederence.

884,21 Galvanie Anode [matmlintbons. Galvenic
anenades {peckaged oo ribbcdn) inay Be nes=ded on pipelines
in permafrosd arcas 10 supplernent syl cumeni
lavilities im localized thawed sreas. This provides hocal-
iezd cathudic prodeciion io thast scctions of pipe tha
aghe Be shielded by the satemedy high resisuvity of
the surroumelang sl

Bod_4 Monlioring

Inswadlauion of calibalEd currenl measkrement spans
shoukd be comtdered in wddiinn e the nommal best
puints These should be inscalbed ar sulficesnl imiervals
W evialwate cwment discribwrion aloog ise  peodecied
pipelins und the offecis of lellure curcne prevalent
n polar pegwms. Thest spans alap provide comact
polnes foc messuring indications af possible coawng
danape dise W siresses induced by & frozen envicaomen.

B E Internal Corcoslon Contesd

Wher: the gas sieeam is chilled o prevent mehing
of frazen sowl fwenwnding the pipeline, there will no
normally be emough free water im the gas be rEswll dn
inzmel cortosion in the presence of conominanis, swch
as sulfur compounds o OOk 11 aF 1% anlicipoted, how-
ever, that free warer or walerfaloochol saobwlions wl] be
pecscm in che papeline akmg with pot=nliglly comsive
COAITINDNLE, itk oot ve oeasones shall e tnken
as preacribed in pasa. BRG,
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#6S PIPELINES IN HIGH TEMPERATLURE
SERYICE

BOST Dremeral

Hmzcial cuosidenation niwse be @aveik ro che cormosion
candme fsquireasent; of pipelies and oaber facilines
in high tenyperatupy gervice [abwve THCF)L Elevated
lemperwiures wnd g1 dewmezase the resisiivay of buried
o swbmerged papeling enwirsmmenle ard [0 nkcrcase
IHe e=l=cinschemical corusivn eocaon as 3 esalt of
acte leral=d inic ar molecalar sceivaty . Elevaed mper-
alwres Lpwally weenr duwieinnn of Sompressne sa-
Gians 4 i gilhering systems.

#6532 Exiernal Coatng Requlremends

Coatinps shall m sglected hased on the panirolar
cequirements for pipeling facililies in high lemp=rulon
servicr  These incbiude resiziance to dumage doem sl
oF secondary slvesags, compakikilily with any apphd
cathodic pratection. arul parwafary, msidinge 1< Lher-
mal degmdneion In rocky envirgnmenis, the use o a
prolective suber wrap, ssleict backfill, ac olber snitidde
mersnEs shall ke consicler=]l I mimmire physacal
dilmags,

653 Caihodic Prolecthn FaciHbes

oA M LUrierin Cnlkea for cathodic protscticon sball
be 1he smime o 1huse fioc ol L=rigralune Senvice,
prvem thal mecopition sleould Be pven wode effec
af desgreied pasnviy and wergaged cathodic prowecdon
Lhirwen] rﬁluirt!l]hﬂﬂ.'ﬁ in elevared L=mpreralucy SET R
op wny IE component of Ui pape-po-sonl  poeinal
meisuremend.  Pusahble |:E|:~:‘:da.|'i.r..'.-|Liuﬁ elfects due
high fnpendury sEaliun shall alses be cvannmbered.

86521 Calramic Anvdex Consideratiop shall he
given Laihe impect on the performanes of sBuse gabvanic
anodes (eopecially bracebsl or nobbon 1vpet subjuad we
chevared wemperarures due 10 their prosimity tooa b
pipcline. Hipher semperatures fend b incoeace e cur-
rent ouspul and e o deeradalion oF moasl Ay
mawrialda. Some anpde macecals may becoms mor
e thae scecl an somperaees above |40°F in certain
checaruleica, Zue anodes cancaining aluminum are alsg
suscepuble o inergranular comosian abave LJFF.

ASME R31 M-1# Edkion

8654 [arernal Corrosion Contodl

When gis or a0 miziore of gas and Lgueds o 50lids
knownm or anvicipaled 1o be famosive s i@nspoad at
elevawd limperaure s, special comsideretion shall be
piven b whe idenlification oad miligiskan o eessibbe
intzrnal comosive, Such oeasures sre necessany becnuse
cuTheinm reaclion rales incrase with eleysced bempera-
lurci and are rot s1aMe. Approprisdc mitigson @ml
minibming measures an: gelii o para. BAS

#66 STRESS CORROSHIN AND OTHER
FHENMOMENA

Envronmentally indused and otier cormasion-relatsd
pgheromena. including strese comazion crwcking, CrHed
sicwn folpzwe, hydoggen swess cracking, and hydregen
cambrittlement bave been identlicd as cawses o papeline
failure. Consideroble knowledge aml duls have Been
acgquircd amgl assembled oo thess phenomenis, amd -
seuncl i cunUneng as b we cawies ord presention,
Clperding veanpanees showld be alem Tor evidence aof
such pheaomena during nll pipe wnspectnns and an
other sech apportunilies. Whene evidenve of woch o
oDt 15 DAnmd, an inveslipanss pregram shall be
imtialeed, wnd eeredial neaseies shall be taken s
pzzessary Any wich evubence should bt given eongider-
aricon o all |;|ip:|i|1: Fuilurz inveslagations. ﬂp&ﬂ[il‘lg
comganies choukd avail shemeelves of cumenl dechool-
ey i W sabpecl andter consall wich knowlbedp=able
% parts.

This p.arilgruph mast be limlel W general SLavinenns
racher hon spessi e limics in Tegand o sieess cormosion,
Spess comosion of cumenily the subpeco of inwvesligotive
rersearch protane, and more specific dala will cedainly
Ew availanbe e e pupeling desagzier and operanng
CR Mgy in the fulnm In the interen, thi Code HTE D
thut Uthe user refer 40 che cumenl sk of tbe art
Cathodic prowscuon camenn levels. quality of pipe swr-
fwck pHeparaticwn aild ooaling, spcraling emMperatunss.
sitasn lewels, aml soml coeditions shall be conziderd
in pipelire design and operalp.

Z47 RECORDS

(o) Beconds mducaring cachodieally prdecied piping.
caihrelic presecinzn lacalifi=s, and oiher Sfuciures al-
fecled by o affecting dhe coghidic pratsction Swsbem
shall b maineined by che operaling company

Jb) Beciwds of fescs, sureeys, i nspeciien msolis, kaks,
L., meccasery for cvalunting che cifectiveness of coms
sinn cunied meeaswres, shall be mwimained and redained
Nar == I-;,rn“ a5 e pip:ul_g, remas o sersice.



STP-ASHE B3L-E-ENGL 1979 -l 075970 DL1715¢ T99 W@

ASKE B3N 199 it

CHAPTER VTI
MISCELLANEQUS

) MISCELLANEDLR

1 OHHRIZATLON

8711

Any i distibeied o costomens throwgh gas msing
o seovice Lines o wsed Tor domesic punposes in
cumprsssor plands, which does nol nawezlly pessess a
dhstinctwe adnr 1 the exient 1nad ils presemce an whe
atmosphere i peadily dersctable s all gas concamrations
of one-fifth of the lower explosive luwl aod abowe,
chall heve an odimzor sided t2 ol o meks i so
deeeciabike,

E7LIL  Odarization is new required for

fa} ga3 in underground oc sher slpgs

& 221 wied For lwrther processing or use whers te
swdorant would serve no wseful purpese a5 & warning
Bgenl ur wowkl be A dedrimem ta the proccsa

fel yms weed in besse ot field opersions

STLIZ I gas is delivered Hor use prmanly in one
af he above exempled activities or facilitics and is
glse used in one of those sctivities for space heating,
refrigerakisa. widee ealing. cooking. and mher domescic
uses, of T such gas is used for Tumishing bt or air
condilioning for office o1 living quarcers, e pas shall
b cidov] 2ed.

.y ]

Esch opetaring company shall use odorizan squip.
ment designed for the type and inpecibon rade of odoram
being wsed.

7] )

Each operating company shell use an oudoran
acowidance wilhh 1he rnlll1n'ing mquip:mgnqs;

{al The cdorany, when berded with gas in g
specificd amowmd, shall nod be dkeletermons 10 humons
or b the maerials present in the gas svelem ard shall
pol be toldsle in wal=r 0 g ey galem than 1'.-";
pars of pdorant o M) pams of wewr by weaght.

m

&) The producty of gombusiion rom che gdoran
shall be nontaxie b humans breathosg wr ¢ontainig
Uy proediicts of combusison amd shall o be cormoseve
o harmmiful & e materialy with which wuch products
of combastion would ordinarlly come o comtase,

tr] The comhination of the cdecant and the nadwral
oo of the #34 shalb peoweds 4 disoinclive cihar 5o Thad
when pas is present in air at the concemranon of a3
liule as 1% By volume, the odoe is eadily delegiable
by a person with 8 namoel acnse of smell

£714d

Foc all cdorizers, =xcept small wick-type or by pass-
fype. of similar odonzers seviog mdivdual cosbamers
ir small dedobwlinn systems, ¢ach opemling cempany
shall meiniain records conbimng the folkmeing rarms

‘] the Lype 0f odorant ineducet méo the pas

fi) the pmcunt of ododent injected ped onillion cu-
i feel

715

Fuwh arperiting vompany shell condurt odavanl coan-
conration less o ges supplisd deowgh i facilities
WAL Teaqisines rprization Tagt points shall be remocely
locawed from she odonzshg eyuipment o provide dala
mepresentative of gas at ell poime of the sysacim.

BT LIHIEFIED PETROLEUM GAN (LPG)
SYSTEMS

LN |

Liqueficd percdewnn pases generally nclude Bulape,
propare. and mixtwes of dhe two dhan can b shored
o Dgumks umber murdemle pesuns pprosimalely 50
psig we 130 psigl al ambiend wmperawees.

§71.2

Thes Code i conscticd only with Cectun safedy

vspeees o liqueficd petroleum paces when they ar
vaporiced and wied as gaceous el
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AH of 1the regquirements of ANSIHFPA 55 amd
ANALMERA, 59 and of this Cols conceming desg,
eemistrsclion, dd opecduon awl mamenance ef piping
facilities shall apply 1o piping systems handling bulams,
propams. or misiures of those passs

ET24 Special Salfety Roquircments for LG Syalems

87241 Odorkzatbon Liguchicd poroloum gases ane
wsually nonloxic, bul when Alistribuled Jor conswmer
was or waed ax Fuel inoa place of ensplovment, they
shall be odorized for safety. Criveria for odorization
an: given in section ET1'

$72.42 Vemlilutiyn

rar) vl ligueficd petroleum pases ars heavier than ain
henge, sinutoms ub-l,:-.-:mum! Fiar Imeuxing rEguLaI.-:rl:\,
metens, e, shall kive open vemd near the Aoor leved,
Swch equipment shall nk be inslidlest in pils or in
wndergrwnd waolis, £acepd # cases wWhent Swiable
provisions for forced wentilation are made.

thi Special card i3 esquered s the locansn of relel
valee dischurge venis celeasing LPG b2 the pimasphers

"Ry tn CUSETFPA 53 wml ANSLFRS S

ASME BY1A 199 Edlteo

to preven! scewmiddionn of e heavy gases al or
below groursf kevel, Likewiss, special precaunions ane
necesary for adeuate wenulecion whers eacavaiions
are mede {r Lhe repair of kaks i an wpsl=rgroend
LPT distribution syslem

B73 PIPELINES ON FRIVATE RIGHTR-IF-
Wa¥ OF ELECTRIC TRAMSMISSIMN

LINES

Where gas pipelines pandlel ovechead elecine Trans-
messn Joess un ibe sanoe oehl-d- way, the compony
pperacing the pipelines shall Lake the fellowing pracao-

Litims:

#72.1

Employ blowdewn conmecrions thed il direct The
ARG iy Ium the glecicc cumsductare.

8752

Install a hording conductor acrose poands where. 1Fe
muin il he separabed ond Shannain Tk SOnRCOLEN
whilz the pipeline is seporatef The cumrenl amying
sty uf e busdimg condueeon showld b oar leasd
ane-hall of ihe curmem carmying capavily of the nverbead
i conduclons |Gt alse pare, 86301 4Hb) ]
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CHAFTER VIII
OFFSHORE GAS TRANSMISSION

AR OFFSHORE CAS TRAMSMISSION

A1 GENERAL

Chagaer ¥ [[1 penaans only 1o offshore gas irnsmis-
s systems as defimed we pas. ANGER 1. With the
exceplion of sections AR teoupgh AS4Z AEL, and
ABAT. duis Chagpter W organized to paralkel the number-
ing andi the comdem of whee first sik chepers of e
Code. All povisions of the first sis chepters of the
Code are gloo meuirmcents of dhis Thapeer unlesy
specifically madified berein. Chapler ¥ is no applica-
ble. Wi the excoplions neked abive, plmgraph destg-

natkws [ollow these mthe Aol six chapters with the
pechia A"

ABDE SCOPE AN INTENT

AMI2 1 Ncope

This Chapler of the Code covers the design, nuaenal
requirgments, Fabncation, installation, inspeciion. test-
ing, ard safely aspecis of operatlon and maniemancs
of offstwme yay tensmission systems. For thic Chapder,
offshaore gas bremsmassion sysiems mclude offdwee gis
papelines, pipeline risers, offshore g5 comgeessor sia-
tioos, pipeline Appurtenances, pipe spporta, cimirecr,
and wiher components 45 addressed specifically in
the Coda.

ABLLY Intent

The intemd of this Chapter is o provide adequets
requirements for che cafe and celiabbe desagn, insinlla-
sion. and operacion of offskore pas ransmIssion SysIHms,
Fegwirements of this Chepter suppkement the requine-
weni of the mmainder ol the Code, L is thersfore
not the intend of this Chepber 0 be all inclugive, and
provisions must be mede for any special comsideralions
thar are nod speclifically sdimsizd.

I ec e the intend of this Chapber 10 prevent the
devalopanent and applicetion of new Squipeient sl
techoologios. Such aclivily is sncowraged as lomg os

3

the walery and relisbilily mgquirernents of dee Code are
satisfied.

AMLF OFFSHORE GAS TRANSMISSLON
DEFINITIONS

aceidenial Iogds;  amy unplanned |osd or combamaion
of bopds caused by hmnan intecvention.

Breeherway ceapbing: A comeponenl iMrodoced into the
pipcline 1w allow e plpeline W separtte when o
predeiemmingd oxigl load is appleed 10 b coupling.

bwecife; 8 comdition where the pipeline has andsrgpones
cufficiem plastic defomarkon U Capge peTiamen wrin-
kling i the pipe wall or ewcesslee cooss teviiooal
defowmation caused by bending, axial, impacs, snd'or
wrsionol |aads ecding alont of i combankaticdg with
Ry droAMC pres i,

fuckle arresior: Any dewice abached be or mAads B
part of the pipe lor amesling 3 propagating beckle.

Buchie derector: iy nseans fof derscting dentd, £xces.
sive pvalizaion, o backles im a3 pipeline.

coie Peckitng:  bockling of & bearn or pope weder
cewnpmessive anial load en whick lowds cause wnstable
Interal deflection.

COHMECIRE. ANy COWNpament, kkcepl Manges, wse? For
mechamically joining pan seclions of pipe.

extertal Hydrosionc présrure: preosune acling om ang
ealemal surface resuliing from ils submergence in water.

Mexitle pipe;  pipe thal is

fal manufaglured from both metal end nonmecal
COMMEHENIS

(b} capable of allowing lamge deflecisona withoun
advertely slfecting the pipe's mieprity

fei inberdeed 40 be anoinbegral part of e pesmasnd
poduct IRAnAParTaLicn  syskem

Flekible pipe docs noe include solid seel pepe, plasnc
pipe. fibex reinfoaced plastic pipe. ubber hase. or solid
seel pipes Loed with wonstess] lnngs o costings
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Ryperbaric weld:  a well performed ot nmbient by
slilus pradiare oA submerger] chamber irean whick
the wairr has been reowived Froon the swfaces o le
wizhded.

effrhors:  The area beyonad dhe line o welinary high
wares alvang he pawmaon of the ooast that inon diredt
connach wath the open sebs Bisd beyand he lie owrking
the seawird limit of inlard coastal waders

offubire pipefiee mver: e wercal ur near wertical
purtion ©f s wlfchace pipeline bevwesn che plaiaom
niping and the pipelins a1 o0 belnw the seabed, irrl:ill,l..l:ling
a leranh aof pape of a1 brast Aee pue dsaresten s beypond
the boitom clbooa, berd, or fiting, Cwe 1o the wide
warsery ol conifgunineens, et &aact lowalinm ol iRmsilnn
betwecn pipeline, pipcline riscr, and plaformt pipang
musl be selechal ono sse-by-case hosis

Hiihore pipelind svirem: Bl compoaeacs of a pepelioe
inslalled odFhowe [ ransparting pas other Cham prodig-
e Tacilicy papiag. Tankee or barge Juadimg busas e
nol comsidersd par ¢ the affshore pipeline sysdem.

offchore plagerm:  any Man-inasle Aund of percnaently
imcharesl siruglore o artidicial islamel localee! sdshoe

Pipe coflapre;  NMabening deformalion of e pipe -
sulting im loss nF cross-secisonsl wremgth wnd cincelar
shape, which is cansed by eacesaive exicmal hpdikicaric
pressure acling alone.

piogfaarn mipgng.  due 10 3 wide vanery ol corfigur-
Lok, e =xacl bxcation of dme onealiun Between 1he
uffsheme pipeline nsers), dhe platform pping. and 1he
preoductoan Faclity shall be seloded 1ame a case by
cest basis.

fa) O offsbore plafonts wiere Bydeocarbon ane
produeed. plecform piping comsiss of all ihe gas crans-
iU FiRing. appurdenances. aml Coampomems Ll wme
belwesn the pruducsion ficitioy amd the off-shore pipe-
hres risewlss, This incheks any gay compressars aml
pPaping thay ae vk & part af the producten Faciiny.

% Om offshore plafonme where hydrocarbons nes
nol peoduced, patoom pigig conssts ol all oe pas
WCANSMLEEON PipiDE. COMPrEssOrs. appurtenances, and
comnpsaiels Betwesn the ol ladiore pigeeluee asens.

proguyering deckle: 8 buckle thal progresses rapidly
along a pipeline caused by the effecl of sabemal hydro-

sLalic pmeswune une 3 presiuosly lonned hekle, ol
coflapse, o olhed crgss-sestionel deformacion.

pull b conduil atlached i an ofishore platlonn
through which a riser can be imsialled,

. 075970 OR17E55 7TE HN

ASME B A1 EAlNan
pali-taby riger:  visgr pips ur papes insalled thewgh
a pull fube

relurer datervels  average Ilime snereal booweon swoces-
zive cvens of design wave being cqualled or cxcecded.

Rl Niguefaceier; B sl cordicinmn, typically caused by
l.i:rn.lrnn.: i::rn:ljl.: ||:I|'I.|:|I|'I!. 128~ E.arl.l'lquu]-:l:'. wavesh when
the effecive shea seresses oo e Soul are peduced 1
o2, and e spil esinbils dhe properses of 8 ligwid.

flarh zome;  the area of e pipelinge tiser wr other
pipcluie comprrsned ka5 ooicominiendly wer and dry
fdue o wave ond vidal acion,

weighr rocting:  any ¢mdting alliuchesl o the papeline
Fom necreasing the papeline specific gravicy,

AN QUALTFICATION (OF MATERLALS AND
EQUIPMENT

"Uhinideueied” pupe. plastic pipe, plastec pipe walh
rienmerollic reinforcemend, ast iron pipe. and ductile
crion pipe shall ool e psed {0 Wansqorting vawral gas.

ABtd MATERIAL SPECIFICATIONS

Ag14.1

Concrete weight eooting morenials [cement, Aggregnke.
peinfimcing speell shall neel vr =sceed the cequirenieos
of spplicable ASTM siandards

Flespble pips shall be minoficiored Fnam malerials
mecting the requirercns of upplcatle 85T or ASME
slandlards.

ABI4Z

Liv addecion 1 Cled requirerswids comained L rele-
ericed slardlands, cedain other Equirements may be
consadered For pepe and uller coanpaienis wied ofl-
chare., depending on waer depah, waked lempemRne,
inferoal prssiure, prenducl comgsitnm, roduct e
ure, insdallatian mechad andtor ocher loading conditions,
Thas, considemation may inglude ape o oure of e
Falbowe ing:

ferk will thickaess mlernge

(&} ouisvke digmeler Iolerance

fct awl-of - reundness

[l maxemum and menimone yicld and tensile
sinenpihs

fel masimum carbon squivekent

[f] froacwre waghness

‘el leandieyy

() pipe mill hydmsindic iesting ancl viber mechanical
sning

18}

g
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AB16 TRANSMIERTATION OF LINE PIFE

Trancporipion by wuck o odher atad wehicles shall
be performed in such a manner s b3 avoed dunage
o the ppe. Powvisions chall be mede 1 poteer the

pipeline commosion coanng, end bevel, and swight coating
from damege.

AEM WELDING OFFSHCRE FIPELINES

AN GENERAL

ASILL Scope

This Section cmcems the welcing «f carbon sl
merials thnt are psed in a pipeline in e offshose
eovirenment. The wehling covered may be performed
wedker abmeospheric or hypestauie condtions.

ANZLY Weding Prootin=-

The welding may be dong by any process of combina-
fom of procssses that prodwee welds a mesl che
poowcedurs gualifwson mquirements of this Code and
cEn be inspocied by conveniional means.

AL} Requiremenis

fa] Prigr io aimosphenic welding of any pipe, piping
coHmponcnes, of felered squlpmeeol, Welding Prowesdurs
Specificadions shell b wniben and e procedure shall
be quanficd The appruved priceduare shall include all
o the spplicable deasiks liseed in AP Srapdard 1104,

rk) Prior to hyperbaric wolding of any pape, poping
compaieenls, or elMed squipmen, Welling Fracedure
Specificatione chall be written &nd the procedwre 2lyabl
e Gualified. The approved procahie shall inchude all
of the apphiceble dewails Teted o AP S@ndaed 108
and AMSLIAWSE TH3 &

re] Each welder or welding operator shall be gual ifizd
for the carablished procedwne Belore pedoeming any
welling or any pipe. piping cowmponenl o relased
equipmenr snsaalled in aceondaee with this Tk,

fefh Welding procedure gualificaliong, as well ds
welder of welding aperavd qualifcativons, are valld anly
within the specified limits of dhe welding procedorns.
If chanlprs are cnade i oerain dedaly, callsl “esseniial
varables”™ or "essential changes,"” addilional qualifca-
LHIN 1% r-nquirﬂ!. AFl Stanelard | 1M essendial varables
shall take peecedence in mamers nop affeced by cthe
underwater envinonment. amd ANSAYWS DG chalk
prveray Ihoss @i iad changes melafed o thee wndemwalsr
wehbling cnvironmenl and working condilions.

AbH=ARLLE 1

ASLE QUALTFICATION LIF PROVEDLURES
AND WELDERS

Qualilicutiom of procedures and welders shall be in
sectwdance with thet reguirerends of pars. 3213, excepl
paras. 131 and B23.2 0 pau apply cTshare.

‘al Welling procedams and welders pesforming -
mosphane welding wneder this section shall be quelified
under APl Srandard 1004, except tid Fow applwatsms
in wheh k=sigm, materiels, fabrcathen. inopeciion, and
[l are in acconlinge with BPY Code, Saction VI,
welding procedures and welders shull be yualifizd under
BPV Crode, Section LX.

ey Welding procedures and welders perfonming hy-
portans welding under Hus aecnen shell be gualiied
in acoaedance with the testng pravisions of AP[ Stan-
dard T1H as supplemened by ANSEAWS D16, Speci-
fcadion for Underwater Webding for Type ™00 Webds.

ABZS STRESS RELIEVING

Srress relieying coquircersenls mey be warred, mgards
ks of wall thickness, provided thet il can be deman-
swated o a setesfactory webling prru,:l,-h;]un: witliaw
Wbz wse of prstwskd hear resdmenl bas been devedoped.
Such v demonacrabea shall be comduced oo odenats
and pnder conditions thal simulate, ac clesely 2 praori-
cal, the acwal production welding. Measunsments shall
b= taken oF the tensile, touphmess. and hardness propes-
g o e weld and heal-affecmd b W sfress
reliewing will b= reguird if

gl the measaesmencs adica: thar the mecal luegeeal
ung mechapival propertie: ame within the Timits specifisd
for e enacerisls eod sheeded sareice

fhb an emginseonng analysis s conducied ke epsure
chiat che mechanwal propedues of the weldmen and dhe
residudl siressec wilbn pnslwl.-.'ld head Areabmeny are
sahsfeciory fow the smended aorvne. [ wome cases,
measurement of esidual sirecses mey b nequicsd.

Ablé WELDNNG AND INSPECTION TESTS

ARNZ Inapeclion and Tests for Quality Controd of
Welds o Fiping Systesns

ARl 2l Ecleol of Exetrlsation (hie hwool peg-
cent ol the jatal number of circemfzrential Aeld buh
witlds o odfshore papelces shall Be ondesinetive v
inspoeacd. i pracoical, bur in oo case shaell boss then
SHE o much welds be inspested, The inspection shall
covep 1O0% oF thwe length of such inspecred welds,

k]
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AN2E2T Srawdard of Aveeptobdliny. AH webls thal
ar inspocted musl meed the slandands of acceplabilry
ol AP Mandaml 1104 o0 BPY Code, Sectson WL 8x
appopnae for ibe service al the weld, o be appropn-
acly repeired and reinspected or remayed.

ARG Akermative Flaw Acceptance Limils, For
gitth wehls on 8 pipeline, pllemative faw acceptume
limnils may b extablished ased on freciue mecionics
anilyses and Rlncss-Foopaepns: crilcvia as described in
AP Swandacd | 104, Swuch aftemative scceptance sian-
dards shnbl == xllr{mu'lr.d h-:,' a]:-'[r:q'ri:'llﬂ Sress analyies,
syernemary welding procedure st requircnscnts, and
nondestrscrive examinetions beyond che minimom re-
quiremencs specified herein, The accumcy of the nomnde-
Amnchre ll:dul:lqur:x fur Mow rJE'||I|'| nseasuremenl slall
b vorified by souffecient daca 1o esweblish probebilibes
for the proposed inspeccion emor alloaances

ABM PIPING 3¥STEM COMPOMENTS AND
FARMLOCALTEOY DETAILS

ARMLL Censral

The pupase of es Section s o provide a sen of
crieria For system comganents 1o ks wsed in on offshors
Appliution

AHI] FIFIMNG 3YSTEM CIEMPUONENTS

Casd iron oF duchle irop shall not ke wred in Asmges.
hcngs, or valve shell componszmes.

All syswem componems for effshors applications sholl
b capuble of safely resisting the sume luads as die
ppe in the o in which they are included, excepl
“wenk Llinks" (& g, break-away couplimgss designel jinte
a systen o Bl under specific boeds. Consaberalon
shoald b= grven i minim1:rinf_ slress Clineconbrationns.

Sy coopotents which a&rc new specifically coy-
ered in para. 831 shall be validated for fileess by cither

re) documenesd full acale proactype issing of the
comparsms o speviul wssemblies, o

) & history of successiul usage of these comparents
o speria] assemblizs pnwdeced by the same dtsig:'l
meehad Cane showld be exercised in any new applyaien
of existing designs be ensure surabkilily for the nlended
Serwice.

ARI? EXPANSIHHY AND FLEXIBILITY

Thermal expanczion and comraction calculaticns shall
consider dhe temperswee o Menendial Delaeen maerial

ASME BILE-1%F Edisen

lemperalure diming opwerationss and mateesal KoCTaLne
during installation

ARM SUPPFRTS AND ANCHORAGE FOR
EXPOSED PIFIMUG:

Suppoits and schorage for platfiorm piping and risers
shalk conform be the mquiremenls of par §34, eooep
thad noe afachrmenl, oefer tha M encirclang mendcer,
ghall he welded directly w the pipeline. (See pura.
AZ422T%

AR ANCHOHRAGE FOH BURLED* PIFING

Thermal eapansion ad crudeaction caleulazons shalk
vowisider the effecs ol fully sawraet backill maweal

o 500l restraim
Whan & suboerged pipelint is o be J3id eCross a

Enown Tanlt zome, of in on cadhquoke-prone arn whens
rew FGples ey |,'|n|:|.1.:':||'.|iIil_l,l1 comssderatermL shall he CavEn
o the necd for fMeachiliy in the pipeline svolem aml
1] CIpaneEns i minimize e |:l-|‘.'u.-&||.1i:|i.L'_|,' ol damage
due 10 sEsinE BClik iy,

The myuirements of paa. 535510 lor header
branch connections ars no epplicable 10 offshwm sub-
merged piping systeovs. An jppmopriats means 1l pre-
vapLng wklue scesses al wifchore submeegssd piping
SOnEctions 45 10 provide acdegqmate ecibiliy at branch
cumnschings un the s#abed.

AR DESIGH, INSTALLATION, ANI
TESTING

ABML L Cemeral Frovisons

The design_ inscallation, and wsiine of offshore gas
transmission systems shall be o accedance with Chap-
wy I a: spacafically wwadified by dee prowvisions of
Chapler ¥I[I Alvo, all provissons of Chapler Y thal
depend vn location class sl consirecive oy ps Do oot
apy o offshare pas tronsmission systoms. euoepl tha
oiTshore pipelines appreaching showeling ansus shall be
didatiomally devigred awd wsed conssendy with class
loganeon provizions as delermined in par, ARG

ARSI Y Shoavdine Approsches

{Ffshenme pipelines approsching shiwehoe ankas dhall
ke addiriomelly dessgned and iesed consistemly with
cluss |ocadim provisions ws delermined in seclion B6L
eaced Iha

153
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fir) offshoce pipelines in Locetlon Class 3 and 4
may alemaively be hvdrosiaically tested oo prsban:
noX bess than .25 rimes dwe maximum operating peetsure
& lung as the provizsons of ssclion ARG are mel

ih) for afzhwme pipelines, the provesions of sectm
AB4T supersede pera RBdl.A2,

ABl DESIGN CONSIDERATIVING

AL sk Comdltions

A nomber of phyawal parameters, henceforth refeomd
10 o3 desipn conditions, govern d=sign of the offshare
ppeling sysiem s ARt il meets insealladion, aperation,
and other post-installation reuirements. Some of ohe
favturs which mey influcnce the salety and weliabil ity
of an offshiwe mpsline and riser include.

fz] wawes

fb) currem

i) maring soils

'dl wind

el ice

[f] seizamic wclivily

(] plalfiwm mrtion

(h) temperatune

[} prosswre

1)} waser dzpth

(&} suppor sedtlemen

1} acodbkemal loads

fen) cowtunescial shipping

ing flahngfshomping activities

The design of offchar: pipelnses is sfien conoolled

by inzallaion consideraions mther tian by aperaling
load conditicons.

AR4LY [nstalallos Dhign e rotjues

The design of" an offshore pipeling sysizin suatle
for safe insnallecion and e d&wlupm:nr of offshore
pwpeling conslrclion procedures ahall be basesd op
consskeration of the pacameers lisied in pares. A%41.2
hrough AB4125 These paransesecs “hall be considemd
1 the =xient dhat they are significand 10 the puopuossd
system and epplcatde e the musdbodd of inssallation
heing considersd

ABILZ]I Welght. The eflecr nlf ppe or pipeline
ahu=mhby weights {in air 2nd submerped) on inseallanon
dresses andl sains shall be conssdered Vorighility due
e weight coaling mane fauwning 1olerances and wawsr
ghsorpdvan chall elso b Considessd.

A B = Bl 31

AB4LIY PraBbe. Variations in waser deyeh alng the
pipcline rouse shall B considered. The effect of tides
shotl be included for ealions where such veriawona
are i significand feaction of ihe wuler depch, Bodiom
shope, ehfiructions. of irregulanitics which afi=gt insiglta-
Gon sarcsacs Ahall be copsidersd

ABLZY Envirpmeotal Lowds. Local envinmmen-
el forces ancludimg Mose indeced by wind, wave,
CUNTENES. Be. SEismee 3chivily, and her pabural phenom-
exw ame swhipert io redicel chemge in oflshor areas,
Thise porenoal changes should be considercd duriag
insiallution design and omtingency planning.

A#di. 29 Leads Tmoposed by onsttucilon
Equipiienl and Veased Malkons, Linisssons aml be-
haviorgl cheracieviatics of insiallition sqeipmen shall
e congidered in the dinstallenan desipn

Yessel mouons shall be considered il chey ame &xs
pected b2 reseln in pipe swesses or pipedonating damege
sulfbcient 1x impait e serviceabidiny of the papeling

AR]IS Boasn Soik. Soil chareciemsins slall be
considersd when insallation preceduss are develaped
for the folluwing:

Ji) rser nksallation i pull iubes

{B] laying horizenal curses in ibe pipeline rouiing

fc)l pipeling bofom tows

2 uvekhing and hackhlling

AMLY Operathonal Dsign Censideradens

ABdLAL Losdlng Classilesbions. Al parts of the
ulishor= pipelice and riser sysoem shall b desipned
for the most cabical covnbinations of operationel and
design envirgnmenlal loads, aciing comcurmenlly, o
which ahe aysiem way e sobjected, Wind. wave. amd
ol design Toads should be bawed on o design melam
itereal o Loy than Fee fimes the design Nife of tee
pirl:“l'ﬂ.'- or [0 yLars, whicletwar 1% smger

I 1he pepline operasling philosophy s such hat
aperaons with full sqedativmal Bels will e mai nained
durany clesign storms. then the sysceen shall ke designed
for concusrent active ol epertiono! and design snvinon-
mental Woads

11 the eperating philasophy is such that opoations
will be rduced of discontnued during design storm
condinang, then the sysiem shall be desigred [

o) Tull pperational loads plus masLmunt ovmmesdemsl
anvinonmental [aads

Bl alesign enviconmental loads plus appepriae m-
duced operatmandl lodcs
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Direcrianality of waves, winds and curmenis shall be
considersd 40 determing dbe mosl cnilical especll
combination of nbowe ladings.

AR AT (hperathonal Loads, Cperational 1oads that
shall be considesed are those forces imposcd on the
pipcline swedem wnder static epwiranmentsl condaliuns
iz eachcling wird, waves, cucrem. and oaher dynemic
Ivkadumga|.

Loads that should be comsiclemed ws operational hoads
ing b

ia) weight of wnsupporied spin of pipe, mcludmg
(as oppropristy] the weegdd of

[fl pipe

(2] coalings and their whsorbesl water
{#] acechrems wohe pipe

{#] canspicd Concnrs

by intermal end esiemal prossues

fri Lhe=mual edpransican aisl £ONWECTIcN

gl buoyancy

fe] prestressing fexcluwive of suucwrally resrained
pupe culifigucaions. such At in a pull-tiche meer bend)

[} stahic sl induced ]I:IHIliIIES [ez. owerbiurdan

The effexis of prestrecsing, sweh us permwmen core-
s indticed by insialliien, sk ld Be comsidensd whien
=y alfecy the serviceability of dhe pipeline

AR X Deakgn Envircnmeental Losds, Loodings
that should be considered wumber this ceegory nilode,
gy appmgoate, hose ansing due o

{2] wawss

{&] cumrem

el wind

{d] sHiammic Cyeans

fel accidentil healings {e w., tmwl hoards, aiechorsh

(f1 dynamic sod induced loadings €=-g., mudslides.
liquefa:iom)

fp) ive loads de.g., weight, fosting impacts. scoaring)

AR4Z STRENCTH CONSIDEHATIONS

Mesagn and nswllation aaalyses shall be bnssd on
accepted cngincering wmethods, makrial swengh, aml
upplicable design condilions.,

AB4L1 Strength Consideradion Daring Installation

Thi: Tolleow iag subssctions define the: minimum sofoly
requirements againg failore due w yielding of buckling
during all phases of pipeline system installution (e,
handling. laying. drenching. v, hnogh b=dalg).

nx

BN 075970 AL17159 ELEN

LEATE A3 414 Fdeton

Ak 11 Buckling. The pipeline should be designesd
amd anstadled i & manter B prevent buckling Jdwnng
insteliation. Desipm and procedurss tor mxwllanon
chould azcounl For e effeen of esernal hpdrosaaic
pressure, bending asonent, axial, end torsional louds
ancl pipe ur-of-roundness. Consideration showld also
ke given b the bucklz propagaiion phepssmennon.

AB1L12 Crllapse The ppe wall thickness shall be
cheangnist b rosi collapse due b eabamal hyleostatic
pressure  Considecalions shadl inciede the effecs of
mill lobzrnees 1 tie wall hekness, our-of-roumbness,
ad any orher applicabbe Tecnors.

AR4213 Alowable Lamgtudival Steess The mas-
mum I|.:|||y|'|u::||r|a! wlress dud o akial aml I:r:nding boads
duwiang, incwallaton shall be limilzl o 3 walue G
prevencs pipe buckfiog aml wall oar segsair e senvice-
almhity uf b wscalled pipeline.

AR 14 AMowshle Sdroime Indewl uf Che sacss
crikersa iof pews, AEG2EY, on alloweble insdaltation sirain
limi1 may be used. The maximom longinslna saraln
dwe b akiad wed besding Joads duning, installeseen shall
be limiced 9o & value thal prevents pipe huckling
ond will red impuir the serveceatwlity ol the ansaalbed

el

A4 15 Insbollalive Faoigwe. Anicipescd siress
Auccwacions of suffickenl mignilude and frisgueacy 1o
imchce wguiheant fangue shall he Lomsidered in de-ipn

ASZ 6 Special Amsemblics. Installatsen ol pipe-
s walh speecal asweniblees (such as wap valves and
risor offseds] are snhjact (0 the same repinaedls saied
in paras. AR42.11 throwgh A2 15,

ASL1T Residupl Birewes. The papeline sysicm
shall newarially P asaadbed s a MaNNeT S0 8% 10 Minimize
residuel stresses. The exception shall be when the
desiymer purpelully pans for resadual seesses feg,
culd sgraniging of risers, poll-owbe rsers). When resiclual
strzscze are sipneficant, they should be considersd an
e apcratulg design of tha pipeling syslem (see pars
AZ42°0,

Afd2 i Flesibde Fipe The manofacwrcrs recom-
rendcd meximum loodings ond minimem bending -
dius shall be pdhemd w1 oring andallason. Flexible
pipe shalt be desagned or scleoed 10 prevent collapse
dug 1o the combined effects of exteonud peesure, adial
furces, and hendeng. Insesllaweon procedwres shatl be
designed 1o prevend buckling (Ree AFI RF 17TH)
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TARLE AQ42.22
DESIGN FACTORS FOR OFFSHORE PIPELINES,
PLATFORM FIFIKG, AND PIPELIHE RIGERS

£ 5 Fy
Hitg Lowthidinél  Comibsmed
Lacalion Sress 5y Hirkid
Pipelime 0.7 @an L]
Plaklyrn plping and d=ern QA0 .90 0.%a

AMLI Sirengih Conslderadoms Thivig Thpernlions

ABIE 2] Operational sl Deslgn Crilerin

ARBZIIL Mpelinex and risers shall be desigmed
against the following possibbe ol of failwce, o
AppTORriME;

{#] eacessive yichhing

{b] buckling

fc} Taligwe failure

(d} ductile lmacun

{e; botle fracturs

{f) loss of in-place siabaliny
g/ propagaing fracrure

k) comosion

{é] ool lapse

AH42.212 Funhermore, consideraticn shall be

Biven by imipacts die w
fap foreigy obpecls
() anchors
{] wraw|boards
Ml wesasls, bow kesla, esc.

AR42.22 Design Agalnst Vielding

ARML2Z2] Hoop Siress. For pipelines and fsees
the wnsile hoop smess duwe e the dilference betwsen
intemal and extermal pressures chall mol sacesd whe
walums given bebow;

WOTE Sitw i esdion is m:h L tensim iv pocilive wnd commnes:
Loh o A

S E FLET
o= IF -
o=0F-F) T
whare
01 = pomial oifskde diemeter of pips, in.
F; = houp stess desipn factor fmem Table AB42.22
P, = cxlcmmal pressume, pei

i

L1 Y b
P, = intermal design prEsouns, psi
§ = specified minimom yisld sicnadh, pai
5y = hoop stess, psi
T m empoeralure derating Ffactor Tram Table
Bdl.116A

I' = pavminal wall thickness, in.

ARAL22Y Langinudined Siress, For pipelines and
risers the longimidinal weess shal] ot escéed valees
found Erom

5] £ Fu8
where
A = soss seciomal orea of pipe material, in?
Fy = annal foece, b
£, = lonpinsdinel sresa dezlpn faciw from Takle
ARAE 2T
Af, = In-plant bending wored, en-lb
M, = out-plane bending momem, in -
5 = 5ptciﬁ|:d AlAnALAL yi:ld "ll"i'-“E!hn '|;|'.5'|
5, = maximum bengibudinal siress, psid positive ten-
ke i Begalive compmssive]
= 5+ 5 or 5, — 5. whichewer mesulis i the
larger wess value
5, = axiel soreas, psd Ipodnive easale o negRLwe
LML |
- F./a
Yy = maullap bemling sligss, psi
W ME ) R
i, = in-plane= sress inlensyicalion (ackoTr from Ap-
pendiz E
i, = dut-plaps stress inbensificalion Faekor fiom Ap-
penedin E
r = saction modules of pipe, i)
| | = ehsolone value

ASALIYE Combined Siress. For pipelines and
risers the wombined Aresy shall el eacesd the value
Ziven by the masmmwby shear swress squation {Tresca
combinesl #Arznsh;

] e
T[[‘% r.'i,*l < F,2

welpmrp
A m cross-socuokal ams of pipe masna, in?
F; = asial Force, lbs
.FJ- = coBned Seess desaen Faclor Frum Tabhbe
A B 22
M, = in plant baethng mament, in -lb
M, = o-pant bemding moment, in-lb
M, = myonad nwanent, in.-lk

1%}
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5 specified mimimuem yield soengh, psi

Sy = maximum longitedinal ciress, psi [pusitive
lmiale o megaliver Cungetsres)
= & + 5yor & - 8, whichever results in e
larmer siress value
5. = asial dresy, p'-_;i |:|'r|:|£ill'n-. tensile oW r-egarive
COINpIre Rl ke
= F,rA
by = rmesultinl bemding sAress, pst
= Wi, MY+ 15 M1 M
5 = hoop siress. psi
A = lopiganl skess, pei

in-plane siceesy apiiaficauu facur Timo Ap-
pendis E
ol-plang slress  intensification [aco froan
Appeidin E
£ = w=eclion modelus of pipe. in,’

Allematively, the Mazimum DnsborDonal Hnsrgy
Theary {won Mises combined seress) mew be aced
For himiting combaned simsy walues. Accondingly, the
combined ctrecs should nen cocced wabec gpiven by

fa

B - % 4+ 57+ 3357 2 ks

AR TR Alnrmgdd I]{-slgn far Sickin. Tn <ilasusans
whone (he papelioe cxpeokonees a prodicuabbe moncyclic
digplicement of il suppon (2.8, fwdl movemsnl aling
the papeline rovae of diffssenual subsidence olong e
[ine) of pipe sap before suppon contacs the longitedinal
and cundancd swss s wced od be wied B B
rriteAnn for xafely 9gninsl excessive yiekling, so long
aq the comsequicness of vickling are nof gerimental w
bhez indeprity of ihe pipeline The permitsible mazimim
longioadanal cwrzin depends om whe duculiy o de
malerial. any prc'.-imlsll.- J:I.p-:ri-l,-.nl;ed plaui-u i, arul
U buchlobe, betler o of dhe pape. When plasiic sraing
are amdicipansd, the pipe ercemcicity. pipe out-nf-rownd-
memsin, and e ahiflaly sl the weld to undeego sweh
slraing withowe decrimencel effecn should be con<idered.
Similarly, the same criteric may be apphed o Be pipe
during conswucakon (e.g.. pull-wbe or bending shoe
Ciers).

ABL 2 Design Agalusl Buckling and (valization,
Svuidinee af backling oF she pipeline and rizer during
operation shall be comsidered o desipn. Modes of
h1|r;:k|ing_ thal may ke |'H'I!-i.1.'i|'l|i.'. e lude

fr) local buckling wf dhe pipe wall

() propagatvan buckling fullowing hwal Tuckling

[ cnlumn buckling

fLIAs
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ARZ S Dusshn Agadmd Faligue Soress Aucluarions
off sullicient wagnlisde and Tesquancy 13 inducs siznifi-
canl fatigue shoubd be considersd in design.

Lowlings thal mar aflect latigue i lude:

[af pipe wihradion, such as that induced by vomex
shedding

[} wEwE BRI

E'ip:: and riser spans shall be deﬁlglmd iy than yarmes
neduced resomane vabretiong are prevented, whenever
praclical. When doing so is impractical, 1he 1ncal el
tapd stresses shall he bexs thum the allowabde limits in
pord AB4LIY and such thar fatigee feilure should not
result duning che design life of the pipeline.

ASAL M Desipn Apainst Fracture, Malmial: wisd
For PIFI:“HEH lmn.':pnr!inﬁ Ea% or g.u-liquid mliburas
wnded Magh piessdre shaald hewve reaconabdy high resis-
ance b propugaling Truciures ol Che design condinions,
or vlier certhods shall be g2ed we lioic e exlene of
a frecture.

AR 2T Design of Clathps and Suppocts. Clemps
and suppors shatl be desipned swch thel 8 smumdh
Ironsfer of Tnuds is made froam the papeling of riser w
Uit supgeaciule Strueire withou ughly localized siresses
due ba stress conceniralions When members are to 12
webled 10 e pepe Oiey ahall fuily encircle the pipe
ond be welded te the pips by 2 Ml encincbemesnl weld.
The support shall be acached to she anciseling member
amd nod the pipe.

All welds 1o the pipe shall be nondestructively wsied,
Clamps wnd swppors shall be designed in sccordance
with e eequercasencs of APD RPF 14, Seeion 3

Clamp and suppeert design shall censider 1he Somaave
affecls of aroiilere reddanng gaps amnd crevicss and
galvomically dissimilar metals

AB42.28 Deslpn of Conmectors snd Flanges Coi-
nectury aod fanges shall e guch that cincosh wwansier
of laads is made withom high [ocalized ciresses or
erpmssree delonnation o1 e aacdied pipe.

Conecrws aned Aampes shell have 8 kevel of safely
againsd failure by yielding ond failure. by fmgee tha
v cowmprehle e ther of he acacked plpclies of niscr

AR Drevigo off Sheocisd Pigeline REser Pro-
lectors YWhers pipeline nsers are inoladled in bcationa
subpect do impact From manne waffe, prowcnive devicas
shalk ke installed in dhe zome subject o damage b
prodeci the pipe amd costing.
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AB423) Nresipn and Prodection of Special Atsem.
Mlies. Design of conmeciions and sperial assemblies,
such a3 subsea tie-in ossemidics, expansiin bwops, soe-
bed riser connecosws, and subses pipeline manifolds,
shall congider the additional forces and £lfects imipsesed
by & subsds snvironmend Such sdditional conside rauona
include design siorm curens and poisntinl for seabed
movemeant in $afl sediments, soil liquefactwan, incregsed
patential corrasicn, termal expansion and eimeracion,
#nd yiress due o icallaien procedures. In aneas of
acrive fshing, prAsclive meases wuy be appropriac
fox conmection:s and special mseemblies.

AR2I Design of Flexibbe Pipe Thue 10 its comgpeos-
ite makeup, e mechanicel behavior of Aeoble pips
15 signitecontly different from steel pipe. Flexible pape
miy T used for offshore pipelings of calvulations and’
or el results werify thar the pipe can salely witlstond
loedings comsmlered in paras. AB41.32 Wwough AB4[.33.
In the selecrion of fiexibde pipe. considesalion shwnld
be given W ils permeable names. The possibility of
imosion wnder the combined conditions of hugh pres-
sure, bugh lzmperature, and very rapsd depressurizetion
should b investigatsd where such conditions may be
cxpecisd. Selactan of fevible pape shall be i accord-
ance with APT RP 1TH

ARSI COMPRESSOR STATIOMNS

AB4A L Compresar Station Desipn

The requipements of 1hic seclion meopme the ymiqes
design conditions ad s limitutions impeasd whes
designing I Fshewre compression facllkees ancd thersfore
mlatz only bo offshare compression Gaoilities.

It Is the further intenl of this sccbon 1o make the
desigeer aware of pesonnel sofely during ke design
and operation of offshore compression tacilitics

ALl Locatlon of Compresogor Facilities, The
CHTpRcsSw Facililies |[ocated on plaionns showkl be
designed o facilitate free movement of fre fiphiing or
other emergency equipment.

A4 12 Enclosures, All snclosumes localed on an
offzhore plutioom shall be consiruceed of noncmnbuiis
ble or limiled combusuble maerial as detined in HFEA
2H0, Chapler I, Seclion 245 ond Scovion -3 Desipn
of enclosures on offshere plactforms shall consider b
loading conciticns dedinet jp para AE41.3

1oy

AR RN

AB4LIY Exil, A mimmmum of bwa euts shall e
provided for each operaimg level of o compressor
bullding. Any clevated walkway, mcludieg engine cer-
walks nwne (han |9 M above the deck, shall also be
provided wath vwo exits. The meximum distance foowm
any poink within the compressor building wo an ek
shall not saceed 75 fl. Enclosume exils shall be wunob-
structed and bacated 53 Bs bo provlds & convenient
route of cscape and shall provide conlinuons ppb.
siructed passage to a place of safety, Eail doors locasd
on exterior wibls shall swing onwand and shall be
equipped with lawhes thal can be readily opened From
the incide withour a kew.

AR T Ekectrical Faclilles

Al elecuricel equipment and witing insalled om
nffshmme: compression pladoons shall confopm po [he
requircments of NFMA T, ff commercially &vadlalie
ETjuipmenl permins,

Elecwical Wnstallivang in offchare hazardoud locminn
ax cefined in NEPA 70 Claper 5, Artide %30 and
that are 10 reinam in nperion GUring cHmIPREssar satHm
emergency shutdown as provided in pam ASdd 43
shall b disagned w conform o BWFPA 70, for CLass
1, Dvisian [ requirements.

The suideline=s of API-RF-14F shoubd be o aberd
in eleqirical Facilicy design.

AR34 Compressar Slallon Equipmnent
A¥IAT Saley Derlocs

AS43930 Ermserpescy Shudown Faclldes. Al
ges compression equiprnent shall be provided with an
emergency Ahuwdown systeme that will bock om e
Bos geng bo amd from ihe compressor salion. Cperaison
of the eergency sholdown cystem shall cause the
shwidown of all gas compressiom syguipment and all
gas fired rquipment and shell de-snorgize U elecincat
facililies in the compreasor Building., excepd For ahoss
ther provide emergency [iping for persowne | prineciion
ind thoce ehat ane necessary Tor predechion all equiprent
The emengznsy shuldown sysiem shall be aperable from
o minimen of ed localions on gach deck level. whar
15, should an ofishore plasiomm facibey Bave mure than
onG cleardy definsd deck, each deck shall bave a misi-
mum 4f [wg shuidown kocecions. Blowdown piping
shall extend 1r & Incation where the discherge of gas
05 ok Nikely o cheace a hazard oo ame plathom Taclities
Consideration shisuld be given to potental cncraesed
hquuls, prevailing winds. eod Location of coew uarers
if pan of the platfurm Fagility, Under condisons of

i
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heayy hguid enfrainmen aed poor prevailing wind
cundivkms, & soparate stracture for o blowdpwn {achy
chall bz considered,

AR} 44 Presypre Limbling Requlraments for
(HTshvre oot prestchon Foacililies

ABRALHDY Yephing Preswure reliel valves shall be
veple] b2 aiwophere Auch thal o hazerd i5 cresled
Yanuo Lices. commeon headers, and plaiform blowdoawn
lites shall hawe sufficicnt capacily s thar they wlil
M intzier with the performance of the relicf device.

A4 OM-BOTTOM 5TABILITY

Fipedine design fiw laceral and wermical stabdlicy i
gervenied by seaffopr bechymetrs, soil charaglensics.
&ned by bydradynamic, s=izneic, and sk taehayior cvents
harirg @ Sypncanl pookestaline of ccoummencs dunng
the Kife of dhe syseem. Destgn conditnons B comsider
are pravided o followiog subsecrians,

The pipeline svelem shall be abesipned 10 préyenl
Teppizontal anel vertical inoveimenng, ar shell be desygned
&0 thal any mowvemenss will be limited b walues
cousing desagn srength W he cacecded (5o para, AE42)

Twpical facrows bo b considersd in the slatlity dexgm
inc ks

fa) wave and cumenl Tonses

th) scour and resulland spameing

fe) Imquefacaion

fa) slop falure

Stabdlicy may be oblained by soch neeans incleding,
hul ek linnted b pape submerzed aeaphi. ienching
of pipe below grode, and anchering.

When calewlanng hydrodynamic forces, the spatial
variance of wuve Tiwces almig U ||=||.|.;,!J'| ol the Plpn:l.il'ﬂ:‘
muy ba raben inbe acoounr.

AR L Deign Storm Condigons

Dresipn e and curment comditions Toc ertions of
g pipeline chet wifl ma be oeoched shill e baged on
A slomt heving a mimmum reen interval of e less
than five twmes the design life or 10 years, whicherer
is. cmialker. Ponibons of the pipeline systzm & be trenched
vhall be ge=signed fur wave and cwrrenc conditions based
on prudent Bssessment of the period of pipe erposore.
Th= mosl unfavorehle eamewed combinaion of wave
wnd rurmenl condinons shall beoused Masimom wave
nd mesimum cumepd comlitions doe el seessan
verun frulnecusty. The mest unfavornbke comlilicn
celection shall scopunt e e Licng of GocuTenes of
the wave and cument dirsction and magniiude,

ASME BYLE 1% Editen

AR4A) Siabilty Apainst Woves saed Curreals

AR44.21 Submerged Weighl, The submerged
wizight of the pipe may be desipnel (a5 by weight
ocating] (o resist or limit moveibear w0 acceptable
velues, Hydnahnamic foros shell be based on the
wave ind comenl values Eor the design stotm condilion
Tow L specific bocanon.

Wave ond cumront directicnality and concwmeney shell
be considemsil,

AR L Bodtam Solls, The pype-soil interaction Fuc-
wrs that are weed shall be represeniptive of e homn
conditeoms gt ihe site.

ALY Trenching. The gupcline and it appurie-
nances oy be renched below ottom prade w provide
stability. The piprline mest be designed for wave
and corrent sababity preor 0 renching, Swch siabilicy,
however, need only be bused un gnvirmmeziad comdi-
tions expecied during the penod of pipe expesan:

ARdd 24 Backilng, Backhlling or other proective
caverings, when necessary, shall Be accomplished by
psing el nateials and procedures 10 prechul= damage
e che papeline ond coalings.

AR 25 Awshoring, Asehoring may be used i nsteod
af o in conjunction with submerged weaght 1o maintein
stahilitv. The amedwies shadl be desipned 10 withytand
lateral and wenicnd boads espectsd From the design
sioam vonditsan. Anchors Shall be spaced 1o prevent
CACESSIYE SLREEses im bhe pipe sections Beween anchors,
The apchering aystzr and &djacent pipe sholl be de-
signed o prevent seour ond mesullant spansoig Trom
urepsresany O pipe. The effecd of anchom on the
carhiodic probection system shall be comsidesd.

AR Shore Approsches

Pipe i the shore approgch rone shall be urenched
or torad 0 the cepih peemsny W evenl sCounng.
sprarnlg, o datuliny problemes thad alfec) inkegrily amd
saft operstion of (he pipeling dirlng s anicipated
service Iafe He=asonal vasiamon in the near shome thick-
wess of seafloor sediments and shomeline erosion over
the pipeling servace life ahall be considered.

AB44 Shpe Fallwre

The pipeline shall be designed or slope failues in
zones of known or anticipated occummsnce, seh g5
modslile doncs and Arcas of scismic slumping. The
design eapisure pernal diall Bbe o less chan the: eapecbed
life of wthe papline. I il iz nos practical Lo dk=sagn de
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pipeline tysiem K turvive the evenl, Me pepeline shall
be designed for conrolled eeakuway with cheek valvang
W proe Plowdown of the ppeling,

AR Sall Ligeefsclion

Dhesign for the elfecis of liguefacion shall be per-
formed for areas of Known or expecied pocrence.
Boil hquefaction nommelly sl fom cyclie wave
TWEIPreasunes or seismic loading of susceptibde soils.
The bulk gpecific gruwvity of the pipelue slall be
decigned. of alzmetive ietbids shall be szlecred oo
cosure heth honzomal and venieal sabalicy.

Sciumic dasign conditions used o predicr the wour-
renve of boitom Iwpuefactsn i slope Meilure shall have
the same meourmspce interval B2 wsed For the operaing
design strengih calculations for dhe pipeline. Ocouwrrence
of soil Niquefocnion de 10 wawe gwetpressures shall be
Based on & slurm rewm imerval of 0o less than fjve
limes the design Life of 100 y#ars, whichewer is smalber.

ABS CONTROL AND LIMITING OF A5
FRESSLEF

Al appheatle provisions of pare 845 apply unless
atherwine staned.

ABdE VALVES

CHfshore (ramsmission linca shall he equipped with
valves or oaher componients to shul off the Aow of gas
Ly an offshore pladforin in an emergency

Block valves shall be ecorssible apd peiecied from
damapes and ampenog. Fa blowdown valve is involved,
it ahail e [ocaled where e pas can be Blown Ly dhe
otmospheers withowd undue hazond

Blowdeiwn valves shall bt prowided s that gagh
gaction of papeellne Bedwesn mein line valves can b
blown down. The sizes and capacity of the connections
for Bdowing down the line chall be such that uader
emergency cotditions e sectin oF line can e Blown
down a5 mapidly as is pracricable.

ART TESTING

ARITA General Prwvibons

All wiTshers pipeliees shall be msied after beeallaion
and prior Lo Optratin within the provisions of ot
ER |

1%

o E e ST 5

ARAT 2 Tt Fresuore

The installed pipeline system shall be hydrosatically
tested oy @ keust 1.75 tioes the meximem allowsble
opersling pressuce. Offshore pafonm peping and  off-
shore papeline risers must be eswed b @) least L4
timniz; the masimwm albowahle operiting pressure either
belore or afler imstallarion. Prefabcicoted poniions of
plutform piping chat have deen pretestsd 1o 14 times
thy marimum gllowable operating pressure need not
be tested aftzr instellation o all ietms ame died in by
<onnellows, Ranges, or welds ther bave b=en radiographi-
cally inspecied

AB47.3 Teot Medium

The tesl medium Tow all ofshon: pipelines will be
water #dditives to miuwgeoe the effects of commosion,
Bicdiualing, and freezing should be considersd. Such
additives should be suilable fir the methods of dimpersal
of the e inedium.

In arceie areas where Ineezing of waler is a hazard,
the use of air, inen gas, oo glyool i allowshble. Pladoom
Eas nd compression piping my be rested with jnert gas.

ABT A Tesl Procedure

The Bydmutitic precsure best shall be conduct=d in

Becordance with a speciticd procsduns thar shall, a1 a
minimam, pravide fac

[a} peeformance of the t=g after inscallation and
before inibial opereton of ke pipeline system excepd
w provided in pars. AR47.2

[dy the inclusion of prefabricated, preested pomions
of afishore pipeline fisors i e pipeline systern hydro-
stetic hesl, whenever pracdical

{r} mpinienance of the wst and rcordimg, of cesults
ort papeline ard asserabdies Tor a noprmuem ofF eight
cemtinugns hours st or above the specified pressurs
Al variatone in hesl pressuee shall e accounted for
Test duration o pefobricaed piping way be 2 hy.

(d) a redegt if, duding the hold wme, a rupdue o1
lacardews l=ak cocars thae renders e st invadisl,
Beresting shall commence afier repairs have been made,

AB4T.E Records

The vperaling company shall manimis in 1% fil=, for
the wselul life of each pipeline. recards showang the
type of wst Auid, the a0 pnxedure. the dest pressure,
ard abi dugBLices of e e
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ARTE Tlelms

It i recopoiped thaw it may na be possible
hypdwersrarueally 1850 che tee-in begwesn fwo lest seclivms.
Pressure testing of He-in welds may be ereanpred if
the tie-in webd 15 inspecied by radsographic andfor oter
ppplicable MIYT metthenls.

ARB4T.T Tealiog for Buckley

Testing Frr buckhes, dents, aqd il diamersr resiric-
Lipny shall ke pecformed afoer installsion. Testing shadl
be secoimplished By pascing A deformation dewetion
device through the pipeline sectsol, of By other methads
capmble o derecong 4 chanpe in pipe diameder. Pips
having cxoccsive deformation which affects the service-
ahilicy of the pipeling Ffocilines shall be repaired or
nplucad. Condderanon should also be given io repaiting
excessive ovelicy which may inerlzre with (Rgging
nperalion or internal inspecto.

ASS) OPERATING AND MAINTENANCE
FROCEDURES AFFECTING THE
SAFETY 0F (GAS TRHARSMISSION AND
ISTRIBUTION FACILITIES

ARI0.l Cemersl

Al provianoe of Chapeer ¥, owhich depend nn hiaca-
tion class. do rod apply e nfsHore @35 CPANSISSHON
syaeo, excepl thal offshove pipelines approaching
shatcline arcus shall widitivgully Tx= wppzaed and main-
mined consisieoly with cless localion provisions as
debermined in cection #40.

AA50.) Essenlial Fealursa of the Cperating and
Mauiniemapee Plaw

The plen prescribed in para. #50.208) shall wkclude

fa) detajled plans awl mscwetions Tor emphoye=s
covering aperaing end muinlenance procedures fon gas
facilitics during nommal cperalions and Tepairs

(hb s recunancaded For inelusion io dbe plan Ter
specific clesses of focilivies. which ape given i paras,
AJS13, MEST 4, and ARRD

ro) plams 10 give particular siemion 1o (hose puetions
of he facilities presenting 1w greatest hazard be che
pubic and envirenment in the ev2nl of 80 cmErZeRey
O because of CHUINCLIoN or eXLREdindry minlense
requinements

id| pravisiens e periodic inapecions along the rute
of cxigting pipslines

ASRE BALE. TP Ediden

ABS0A Fismential Features of 1he Fracrgency Flan

ARS043 Liaison, Each operuting cownpany akell cs-
wuabish and maincain liaison weth available offshere tie
fiphting entities (public and o privately owned) ha
might be designaed foc any paricalar offshsrs area.

ARSD A4 Educutbsmal Pragram. An educationu pro-
mam shall be eswublished do onable producens and te
generad public operasing in fhe oflshont wsa 10 feeognias
wxl repan a ges emergency by the appropriete officials
The sdwcativnal program calked for undey this secbon
chonlel ke 1aibored 1o the type of pipelie operation
and the eovicomment mveesd by the pipeline and
chould be condducied o cach language Tha bs sgnilkcant
in the comownity served Operutors of Dansmission
syufens shewld commonicade Lheir programs to people,
conlraclons, ar <ahecs Ol usually work in the altslkee
area uf comcein, The programs of operakes in the same
area showld be coonlinued o properly direcl meposs
il emergencws and @ ovoid inconsiaencies.

ABS0T Kheating Effects

Each operating, company shall establish procedems
far protecison of Facilitics im the vicinily of Masring
acwwines. The operating company shall

faf locare snd mark ils papeline when ciplosives ars
F b detonatsL wi ke distan o5 a8 specified in comiprany
plans. Comsideration shonld be given w de marking
of minimum Migting ciswwces fvom the pipelines d=-
pendimg, o e vppe of blasiing npetratan,

(&) deternine the necessily pnd exlen of ohserving
of monitoring Masting actvives based on the proximidy
ulf the hlatt consadening the pipe materials, the ogerating
conditions., b size ol shage, wed il cenditions

{¢) comsideranion shoull be gives b

[¥] the effect of shick waves on e pipeline from
bliisting

(2] conwducling a leak survey Tolbowing cumpletion
of the bosting pogrum

ASSL PIFELINE MAINTENANCE

Ald1} Pipaeling Pacrolling

Each operating coarpamy shall maimain g periodic
pipeline paoliing program to obseres comdiieid oo
andl adjaceid to the pipeline ghd-of-way, indscaon of
[caks, constmuciion activiyy oden than ther perfonmed
by e cownpany, and eny other fackors aflecling e
safery and operatinn of the pipeling. These inspections
shoubd b= miade a5 often 25 NEC2ssEry 10 mainkin the
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integrity of the pipeling. Reconds o thess tnspectsons
shall be mainwined for the lifc of e {acility. Prowiswms
of paras. §51.2, S50.21, snd #51.22 do not apply 1o
this (luer

ABS1A Aboave Water and Hyperbaric Bepalr
Procedures for Steel Fipeinea

All sbave waler and hyperharic pair procedums
froe steel pipelires shall confimmo o the reguirmeny:
of par, B314 as specifimd ior pipetines operating ot
nr At M of the spacified minimun yield strength.

AR5 A5 [MTshore Bebow Waler Repair Procedure:
far Siecl Pipelines. Subinerged offchore pipelines may
= repaired by replactmen ol the damagead secoon o
l2y the wse of a Tull enclrclement spli sbeeve of appre-
priale design insielled over the imperfecimn or damape
Epplicement secisans anil splid sleeves shall be secyradt
by mmepsphenic iy or hy perbaric welding ar mechanical
devices. Ropairs chall be wiswally inspeceed for leske
aftzc being reannwed woservige.

Any offshore below-watsr repair procedures shall
confurm ke pare. 331 4 provsions for pipelines opecsing
al v above A% of the spesified mininuen veeld
Surengh,

Repuars shauk be perfonmed under qualified superyi-
glob by Ermined personnel awans of and familiar with
the: maimumance plan and operating condilions of (he
plpeline, the cmpeny's safely requirements, snd ke
hezards w public safety end fowindnmend

Evacustion and repeir operatons shoubd nos resul
in imposed Ioads or delommedions tha would impai
the imegnty ¢l the pipe meceals, weight, o1 prstective
coaling.

The us= of sibsurface equipment equipped with
Clners, ejechory, jebs, Or gy sucwon Sysems should be
earcfully contnalled and monitored to avoid damoging
the pipeling, eatemal coaing, of cathodic protaction
Syl

¥hen lifung r supporing pipe dunng vepains, ihe
cuwrvamre of a pipe sag bend and wverbend should be
cenbmdled and maintaincd within mits b minimize
pipe cosling damege, oversrewing, dending or bucking
durrneg the repair apecabon, and lafting syuipmen should
Bit re=leched aceorduagdy.

Wave and curenl loads sbwuld be copsidersd in
deternining LoMel imposed soresssr and cyclicel loads
i buth swrface and subsurface cepadrs.

B 0759670 Ob1i?lkk 583 W

AREE A1

Personmel wodking o pipeline sepas: ahould onder-
slaml the need for carelul job planning, be Boisfed on
proceduns o be Eollowsd o accomplishing repain,
ard follow necewary precantionary measures and proce -
dures,

When pipe is repained, damaged coming showld also
be repaled. Replacemenn pipe and compoments shall
be prosecud frum comosion.

A3S1.46 OMshore Kepair of Flexible Pipe. It ibe.
operebihiy of the fleaible pipe i impaired, ie. major
FAnuciarel damage, the pips shall be regared by meplace-
el of the demaged seclion. In the evenr of surface
cuts and ahrswons in the peoischive coating thay do
mH kpose dw load camrying membéis we potential
corosion, the mepair shall he performed in & metieer
recommended by ihe manufaciurer.

AS5L7 Plpeline Markers

Permnanent morkers &re ool required for offshore
pipehines. however, suitable signs shauld he posiet on
platforms 10 serve a5 o harad ames waming. Whee
Appropoee. syms dwuld Jisplay che operatng company
identificalion nnd emergency cormunicafion proce-
duwres

ASSd LOCATION CLASS

There ane w1 operaeing locanon classes offshoe

A0 CORROSION CONTROL OF
OFFSHORE FIPELINES

AM1 HOPE

Since offshore pipelines capngd be radily nspect=d
afier installation and cherc is e poeedbilicy of damape
tn the coating cwstem, spaowal concideranon shoold e
BLyen m the selection, design. amd applicalion of come-
sion cantrd codlings, the cathodie pileruon sysiem,
and odher comosion design el=menis.

AMZ EXTERMNAL CiHRROSION CONTRIOI

ABSL] Mew Instaliatbons

Al submerged sbeel pue, valves, wnd related ficings
shall be externully comed and cathodually prtecied.
All abnveg-wocke piping andl componenls shall be pro-
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cecezd from the pawacularly comesive cumdilians of the
aali waler aimespher: wnd cyelic weting and defang.

ANGZ11 Subneerged Focllilies

ALELIZ Coaling Requirtdients
‘gl Copby Desfgn. The despn of coaring syslems
Fur offshore installalinn showld eefect the Lype o envi:
ronment in which the faciliy is to be inswlled. Selection
of Ihe phoccmae coating shod e baced on
(1) Tow waler-aborplion
r2] compatibility wilh the 1ype of cathodic prulee-
tion 40 be npplied oo che svelem
(3] comparibility with e system opetating 18m-
poralure
4] sufficient cuctelity wr minimize detrimental
cracking
{5) eufficent woghncss 10 withsland damage dur-
inp anialbation
(6] resisaowe 10 Qe deirriorodum inoa s
mecged Environmen!
(7} wate of repair
(k) Cleaning wrd Sufuce Peeparation. There may
be additionnl chesnang and surfacs preparsdnn Aginz-
ments, such as 0 near white meeadl finish and an anchor
pafem (o pmmote 4 pood bond for all epony-based
thin Klm coatings. Welds shoulit be nepecisd for imezu-
luricics that could pruvwde theosugh the pipe coslang,
and any such UTegularities shonld 1= femoved.
ir} Applivation aad Insprcifen. The coating shonld
be oppleed under comndled condifians and have 3 high
resistaeye 10 dishondment. Furtlids sformarion con b
ohtained from MACE RP-DE-75. Seclinn 4. A holiday
detecion, suitable for the type ol costiog appled, shall
e weed o r=t=ct Haws, Flaws notzd <hall be repdined
aml retested. Weighls or weight ook shall ned damage
e prodective coanng during application or nsallarion.
{d] Coating for Weld Jonmts, Appuremadces, cmd
Parching. Weld prints and appurtenances shall be coaled
with meterial thar it sompauble with the basic cuating.
A hodiday deceovor. designesd for dur vype of field jpenl
marctial applicd. may be wied 1w deles! flaws, and
Aaws shidl be repdicced ared relesded.
fg| Field frospechior The pipe shall be visuvally in-
gpected peior (0 inslallation wce ensure thal unaeaable
damege has nul oevwened during, Inailing, webding, of
othver Jaying activities prwt i subinergence of the pipe.
Ady sinificant damnage 10 dhe coating shall be repaircd
with imatersel compatibde with the papeling coating. Care
should be zaeccized v minimize damage G e coating
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spsdum, paricolorly during laymg and arenghimg aof
the pape.

ABG21Y Calhodic Prolertioen Requirements

fers Dhegign Crireriz. An offshars facility s cunsidened
10 be cathidicadly pioveched when L meels one of mong
of the criteria csteblished i Appendis K.

it} fmpressed erreats, Whens impressad  curmend
ystemns are weed, he sysiem shall be designed o
mrimimiee owges, and che voygee shall be wch ko
Uie designm crilern is mel Also, comseleralion ahvau 1d
b gjw:n 1 minnaze the inledferspoe cilect on other
pipehnes or struclores

fc] Geteanic Amnfes. Whene galvamic anodes ars
wsed {ow prutecticon, consideritiest shall ke given tn the
yuaktity oF the ceabmg {ie, the percent ol exposed
Fipsl. dilwa, U design fermula fow i Syabem shrald
iciude ihe autput nf the snodes. the leudoed Kfe of
ihe syslem, awde material, and wibzaeon efliciepcy.
Ancdos used choold he companible wish the operanng
temperiture of he pipeline amil the fiaine envirgnment.

(o Chier  Cromaderstion chould e gpren 1o 1he
effects s catliodic proteaclissn of vanansns 1w oxygen
coment, wmpersture. ol waler'sml nesistacy of e
particular offslore enviranmen 0 which the pipeline
ia mnsLalled

AS52. 14 Elecidesl Isolaton, Linderesier pipeline
syglars sluall b2 elecoically sedancd from other matllic
struciures 5o that cauwdic profection cam he effective
An mxceprion can be miclhe wlen boh the foreign
sieaciure and the papeline ane designed Wy be promcoed
as a umt. Other general conwsdevations iaciule Ol
following:

fa) Wia-fuo. lsolation Trom duseign pipelines ad Lie-
ins may be mide by inscal ling insulition Mangs, unicons.
ar wher msulasing devicen, Wihen making a tie-in of
a cogted fioe 1 & bace line. the twe locs shall e
electrally selaled.

bl Foreige Preehime Crorsings. Wikn Crossing 2
formizn papeline, came shall e csorised e ensure
slequare separtion Bovweon the 1wa s sotha che
prsedbilny for electrical inderlercice 15 minimized.

[t Pipeting fiser Supporr gnd Secondmry Piging.
When installing rzer piping at plafonms. supporting
drvices swch as clamps and pipe suppers shall Lolece
the piping lrom dbe serscbure. Insulsaing devices shall
e ansiaibed where electrical wolaien of a portion of
e piping system Doon produclion ppoag, @nks, and
pAher Facibinies is necessary 10 facilitate opplicauon
of cathodic prowection. Elecirical interfitenee belwesn
slectrscally isolsed sirpctures shall be minimized. Wir-
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ing and paping comneclions b an vsolsied  pipeline
shall alzo have ywalation betwoen the ppeline and the
platiorm. Tesis shall be made to ensure adequale jsola-
i, ard appropeiae acton shall be taken o endure
such isolamun when necessary.

A$61.15 Elecirkcal Connections and  Monkia g
Paints Test |cads shebl be incwlesd so that they ane
mechanicadly sacum . slecinically comduciive, and aoces-
sible for cesting. [Uis considered impractical v [ocwe
ksl |equds in decp or apen water. Tesl leads insallacions
are wswdl ly Timived to plaiforms and wthe prpeline entrance
bo b ahore.

AREX 16 Aumpspheric Protecilow
{al The splash zone arca, wliem dhe pipeline s
imemncndy wel and dry, shall be designed with
sddilional protecrion agalns crmmosion, This shall he
accomgdishel by one or mace of the following-
¢4 wpevial Coaling,
2] special protective Sysems and echmupess
{7] olher suialde messures. including selection of
pigre ke
{A}F Cealings and other prowsclive sysioms shalt be
ingiglhed o0 & properly prepared surfece and o acoon)
ance with esablished specificalaons or manulacburar's
recommendatsons. The voating should reslst waler ac-
tinn, aompgpheric deterioraen, imediuncal damage, and
cathodic diabondemen .

ABGLI Exisling Insialbuiinns

The opemung company must rely o0 monioning.
investigation, inspecions, aml comective Bolion oo con-
ol contwion  Such activities shall he perfomed ac
perbdic imcrvals sufficient e gnsure whet adequare
COrrabon copiny] i5 mainsained. Where of 1 delermined
thad comosion ther i2 whing placs may be dewsmeidal
be pubdic or employes salety, the Faciliy shall be
rpaired of repard, and opTosion conwnel mMeasures
shall be applied or awgmented.

ASELL Submerged Facillies

ASe2.114 Cathiedly Prolecitisn Criteria

in) Crireria. The vrikeriy for cathodic proaccuon ate
apecilied in Appendie W

0] Efevirica]l Cheeis. The operating company shall
‘ake ebecirical ceadings periedscadly ateach tost Tocalion
svialable w encure thyt the carthedic protecuon level
me=te o of the cricema o Appemlia K

Belowe euch elecirical rest is performed, an uspecon
shall T made b ensure clocwical continuily aod yhat

1999 W 0759670 Obl71lkAd 35k 1H

ABGT I BN 1

A good conlact U6 e pipelines s mads by the es
Lamneskion,

ABSI 25 Elecirical Inkerforence. Peviods tests
shall be made @ ensome bl elecirice] isolatcn from
foreign papslines or other souciores remaine complets.
Fome indications +f electical incderence an: changes
in pipe to ekecrulyke peential, changes W cummen
mugniude or dircelion, [owahzesl pining, end coalng
breakdown. When new foreign pipelines are laid in
the wiciniry of exsong lines. inspections slhall be made
W enre electricel isolawa in geexdance with para.
B52.11a. If ehechrical isolation cannnor be aMzined. mea-
sures. shall be taken W minimize checinical ineference,
Elecirical isolation frown the pdaetform sheuld be checked
and naintainesl ynless the sysem was specilyally de-
gipned 1o be poinitly pdecied.

ARS2.2Z16 Fxaminutbin When Exposed, When o
Prpeedine is lifted abowe watsr fowf maspienancs or repair,
the apernng company shall visuelly nspect Tor evie
d=nce of copring deleriunwian, extemol comosion, and
where pocdble, the condivien of any erpossd Anode.
Il cxcessave commswa vy presenl, remedial action shall
I waben ax necepsAry

IF gepmire arc wade Beluw wader, inspecibon fac
Cwvidencd of ertemal COmUsion of coallng déleruration
dhall be made, and necessary comecnive aclion shall
be waken to maintain the corrosion protection of (e
pipeline,

ABGLIE Atmospherie Coreasion. Deiled inspec-
tioms shell be male periodically of all piping for
atmosphenie comase. This tapecion shall include
thast arcas most suscepi hie i eomosion sweh as Aanges,
flunge bohs. arcas under pipe mps, ares where pipe
i it conwsct with swppons, and other places where
mecwislune callers. Wheoe almcsphesric; comesion s Fownd.
prompr coatéobive achion shall be raben, Dioceserive
uchon shall consist of gainting. nplcemen of comps-
OCOLE 27 reecediory. of ather sonion decised appropriate
by she opcrecing company.

A&} INTERNAL CORROSION CONTROL

ASETT Geperal

The desipn and ewasucenance oF olFshere pipeline
facihiigs Ihid mny carmy necwred gas comi@mang carhon
dioxide. chlorides, bydrogen sullide, arganic ecids, so-
ids or precipitates, salfur-bearing compounds, ouypen,
AW Fres waler etguere speecial consideralion far the conona
of scamal conpesion,

Lo
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CHAPTER IX
SOUR AS SERVICE

B3M S0OUR GAS SERYICE

Bagl GCENERAL

Chapter [X pertains only wo gas pipeline s=rvice thet
containg hydrgen siltide levels defincd as “souwr gas"
m this Chapeer. Thes Chagser i< nrganized o parallcl
e numbering and condem of the Arar seven chaplers
of the Code. All proviskens of the firsl seven chapers
of the Coabe are alsa requiremems of this Chupder unlsws
specifically modifi=g berein Paragraph headings follow
thase in the first seven clayaens with the pretia “B”

If a puagraph spprarng in Chapecra | thevugh ¥
does nat have s covrespoanding, pangraph in this Chapler,
the pruvisiang apply b3 sour gas service wikhoul rmadili.
catign If 2 paragraph b dhis Clapier has o comespond-
g pamgraph in Chepters 1 thecugh YIE the prvicione
apply 10 sowr pas only

R80: SCIWE AND INTENT

REOZ.1 Scupe

This Chaprer of the Code covers the design, material
requsrenvenls, {abrecation, installalion, inspectica, 1esc-
ing. and egfely aspects of opardicn und mainiensnce
of Aour gas sysiems,

EBIZ2 lalem

The iment of thes Chapeer is o provide adeguate
reguiremnends for the cale and nelisbde desg, wnenalla-
tiom, opcdation, and munl=nance af sour Eas serwice
ripeline systems. Kequirsmens of ths Chaper supple-
men the wequinzments of the remeinder of e Code.
It is nor the iz of this Chapler 13 be all inclusive.
Provisinns must be made for special considerations tal
or: not spredically skicemsedl  This Chapler is ra
inended 40 prevend the developrivsme and appdcation
of now cquipstent and technolegy  Such activily is
encouruged ws lomg az the safaty and reliabilivy requare-
menls of e Code are sadshedl

BE0S SDUR GAas TERMS AND DEFINITIONS

hardaese: mesistance of mewsl woplastie deformation
usually by indencationn. For carbsm sezls. hardness can
br related W0 che wltimiace wasile sirength.

Arinell flardaess Menber e BENE 8 value orexpress
the hardness of mesls obainesd by forcing a hard sceel
bill of specified diameber inoe the mceal unsder 2 specified
Ioad. Fur ihe swncdard 3000-Kg load. nuobers eange
from 31 o 45

Micreizranese:  any hardness  mEasurement using
an indencor hoad Bess than M1 kg

Rocieol] Mardiess & acfica of hardiess scales oy
e Cals.

fay The REockwell "C° THEC) scabe wwss @ oopes
diawand dedesick and 3 load of 150 kp The scale
sturfs at 20 for sofl steels and reaches & Maksmwr of
alesal 67 fowr very hard allays,

R} The Eockwell “B" (HREP scale wses a hard
LAl Rl smde=rdoir sl starte ad 8 for eoremely sal
melils and reaches 8 makamoe of LOG B owell deels
and ellovs. HEH Xy = HRC M.

Verbers fardiess MY M 2 valoc acheeved by wie
of & diamand pycaand ingentor with & losd of 10 Eg.

Fed gffecied zone (HAZ): e pormion of whe base
medel thar was no1 melesd during braging, cwiting. ar
welding, but whags microsiuciures and proporses were
alffecied by the hoal of these procouses

hwdroyen anduved crackiag (HICK B cracking mecha-
nism of suscepdible M tals caosed by atomiz hpdnagen
diffuzatn i the metal The alomic hydrogen uswally
is created by the corrasive reattion of hydmgen sulfide
ai el in the presence of waDer.

fpdrogen sdiffde (BGSE 2 Lk gasenws i mpuridy found
i sirtes well pas cireams. T also can be penerared in
il a5 8 resdlt of mreheelogic activiy

peerliol greciere:  cdejermined by mohiplving the
fraction (Mol pecccnl devided by WX o hedrogen
Sulfude an the gas by the tolal system pressues.

radius Af pxpespee [ROL)  Uhe distendc (004w B paing
o release B which i hydmgen sulfisks yorcentrtons

Progwigys paey 15 blank



5TP-ASME 833.8-ENGL 1999 HR 075967

RN S

renched a speified level (Fregquently 10 pyiene e 500
ppm) delerrmnsd by desporson caleo laacn:.

rgur yov:  @as cooaining hedexpen sulfide (Ho5k Ak
&5 paig (4.5 Harl or preoter al a partial pressure of
Q.05 psia ¢35 m Bark or greaker. See NACE MELTS,
liflext Sadfide Seresy Orackiag Reseieon-Werele Mareer-
aly jor Qifield Coulkhedr,

SWfde pirers cracking (S5 a cormasion elaed
srwking reschancm cawsed by exposgee of suscspuble
matcoials Lo sulfide ions im the presence of fres waker

K1} MARKIMNG-

Vidves megiing NACE MRDITY shall b2 s idenufied
with o ol Go of mackie,

BEId MATERIAL SPECIFICATIONS

BRI Creomedd Requiremenis

BMalerials musl mest the wyuiemeos o MACE
ME S

B2 WELLHRG SOUR GAS FIPELIMES

BH?l LiEMERAL

AHI.1

This sechion comoems e weldoig o pape 0 oW
gas serviee an B3b wroeght ond cost slesl mnderialy
and covers bull aod lilTen veeldod el o pape, walves,
Manges, fwings, al Allel welded joims in pips, slip-
om ﬂ.angi:.—s, skl wells, divtings, ele. as appeised o
pipliess, compuoneies, B CHINCENNG 0 APPIINS O

EquEpTIEDL.

BE2LI Seam Weldy

That wenobn s mot apply w0 the welding of the
seam in the munefugiere oF pips, bul the wia o
ramuanel du ensuwre thal such seams are suiaMe Jor
Sour fas service in their inscalled corslivicn.

Bx2l4

The stundards ol sccepmakahny bor welds of piping
e ans a3 csaablished in AP-1 (04, Seclicm &, gr ASME
Boviker und Pressom: Yesmel Code. Socnan VI Division
t, shall b used; howewer, additionnl eyuirments (or
hardness wnd msidual sress shoukd be considerad.

112
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B8 PREPARATION FOR WELPANG

HEZZI Seal Welds
Seul welde shall have 3 szparste qualdied procedure.

KEZid Cleandng

Fipe ther has been in sour gas service shatbl be
(hrmumghly cleanesd oo htoghe mewl on e inside surfeces
I3k 1 in. Crom che weld bevel

EEZF QUALIFICATIONS OF PROCEDUVRES
AMND WELDERS

The requirements of paras. 823.0 and 82301 shall
nol apply Kx Unes Sccleon.

E923.? Reguiretnenls for  OQuallfAcations of
Procedures and Welders on Fipiog Syslems

DEXR2Z  All precedure aied peolormance qualifics-
pond shall be based on destruciive meshupical ey
CequireTme LS

BE2AL2 lardnem Control The herdoess of all
weld zoues ancluding weld metal and b wdl=cied
zores on wekling guahificatiue cesl specimens shall
me=l e hardoess esquirements for the alloys welil=d
s spevifed in MNACT MREDITII For mast common
pipe alloys, e masimum alleswable harness s TIMCT
22 [tis the user's respnsibility v cosure b welding
guahficatiun specimen s mealingically mpesentative
of full-scule pipsline welds.

MOTE: Heh macrahardress asd micpeipioms, surecps ul prgpeily
rrpand aalificgicn sprcimone. we fequeenily sl oo deermine
dhe (wessike ol Thin HAL hard 2one . & commanly s mal musimum
matrifiardieis limer near lhe invicde sefus e 250 HYIL.

BiId PREHEATING

BE24.5 Elycrogen Boke fnut of Lsed Plpe

Fipe than hes besn wsed in sowe goy wemvice shall be
heated Tor 31 Teast 2 enin an S00'F (205C) or higher
i dree obl any hydrogen in the metul, Heating chall
be done just prior to welding. This beating should be
an aelleon 1o and invnediasely preding any prebeating
specified in the welding procedure fov new pipe.
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BH25 STRESS RELIEVING

B425.2

The chemistry of the acel and welding prwedures
shall be controlled bo limit ce hardnes s of dhe wel dnweat
as cequired by pora. BE23.24. When the effectiveness
al such conlrols is quesionable, consideration <hall be
Lven I stress relicviog weldy in sowr gas service. In
Eeneral, trmper bead webding, peening procedures, o
lov-romperatute postaedd heat treatment does nog pro-
vitk |he gquivalenn peodecinn from service cracking as
does 3 Tull thermal stress eelier.

B854 Niress Relieviug Temperaiure

fad Soess melievosg i nommally peformed o o l=m-
povature of LLIDGCF (593°C) far carbon sieels and
LINFF (6495 Tue ferrvic plkoy sieels. Caber sirgss
religying proceduns: mey be subaiused when properly
supported with mewsdlutgical svidernce. The exacl lem-
perature runge shell be saed s e procedure specifis
cation.

Ir) When stress relieving a joint belwsen dissimilar
irwals huving dilferen stresy melieving requiremcos, ihe
manenal fequiring the higher stress eelieving l:mperaiure
stwll povemn. Special considerations may e reguins
for austeridic and other high allawvs.

fel The parts heated ahall e boought slowly o the
required wempeiature gri) held at that cempecawrs for
& penud of Rlime proporicsed on the basis of a1 lcas
I befin {1 60223 inend of paps wall chickness, bun in
0o case lexs than Y, hr, and shall be aflowed to cool
slowly and uniformaly.

(2] Pevords. A suitable record of the saress refysl
cyches shall b provided for each weld smess releved.

rel Temperarord Control. A proup of closely spaced
welda, such a% three welds on 4 tes, ¢an be conirol lsd
aiwl recomled by 2 ingle thermuscouple,

BBXE WELDING AND INSPECTMON TESTE:

BRie.l Inspection aod Tests for {uslity Control of
Weldda vn Sowur Gas Plplng S valems

In sddision to subparas. H26.2ta) through o, fat
SOUT pAS Inlkss I (lass 1 or @ bocerions, L[S
staliuns, major of oaveghble nver crossings. el
crossings. aid real crocsings. 005 or all nehd welds
shall be. Cherhed by nond=sucive inspecnon. Moode-
REMCCive [lspectnon may ke conducted Befons o affsr
slress melinving.

113
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A5 FIPING SYSTEM COMPONENTS AND
FARRICATION DETAILS

In addangn to pare 33, all componsnis shell meet
the requircmems of MACE MR3ITS as apprpriale.

E&3]1 PIFING SYSTEM COMPONENTS

BE30.1 Valves und Pressure Keducing Deviecs

H#11.12

fay Instruments, mslroment Labing, contrsllers,
Zauges, and other composeads that become a pan of
the pressute conlainmend system shall meet WACE
MEMTS requircmeiss.

(& Mlosy copper-haded alloys sulfer severs comeswn
i Soar servioe. Use of such alboys in any companents
shall be inwestigated for switobility.

BIL2 Flanges

BA3LIZ hadling

(4} Bodting exposed 4o sour gas and densged access
b2 air due b chermal answlation, fange prascciors, ur
cemain design fiqlures chali meon the meyuicemenis of
MACE MRMTS as apywopriate, Dresigners shoukd ante
thet Balung meeting MACE MR TS cequarements. sueh
ws Iype AERTM A 193 grade HTB, have doraesd ensila
propetales, wnd the joinl design shall be apprepriate for
such deration. Holting sl e almosphees may ba
conventional ANTM A |95 prade BT boling.

BEM DESIGM, INSTALLATION, AND TESTING

By4l STEEL PIFE

BEd1.L Sieel Prping Srstems Deslgn Requicenents

BE41.1Y Sterd PFipe Desipn Fonnula
fr] Fraciyre Connnl. Friacdore coetrel chould be
considered for sowr gas servece,

B341.114 Desiga Factors F und Location
Classes. When wsing Table 841, 1145, denign Faclor £
ulf (VR chall age b wsed fur sour gas service.

BH#41.2 Installalbon of Sieed Pipelines and Mains
B84L.23 Bends, Flhaws, and Miters In Sieel
Bipeli pes
BR4L 231

(1 Bends used in sour gas pipe shall aneed dhe
rejuaremeents of MWACE MREODITS ap B0 ac-bent conds-
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tivwr. Hor honde may be needed be mest NACE MEOLTS
requiterems. The Airsl probeiype bend may be weeded
For festing 10 ensure hardness meguirements of NACE
RAROITS and than both boughness and ensile properiies
are smll acoeprable. Meither wrinkle bends ma miocer
benals ane permicced for sour gos lines,

BB4L2 Pipe Surfpces Requirements Applicable
Io Pipelines and Maing in Operale 81 2 Hoop Siress
of 2% or More oA the Speclfied Minmom Yiedd
Strength

B 24S Arc Burns, Addiationilly, arc hams hawe
been Joumd lo CAuRE SCANKT SIS CORENCTAIWM N
pipelanes, givd an o saur gas liees, amd shall be preveaced
or =linsinacd in all lines

Are bums may be emeved by erinding, chipping.
or machining. The resulting caviy shatt be thomeghly
cleansd ind clusched iy copplene remeval of diomaged
matenal By eching with 8 0% sdwdion of anonoilum
perudfule wr a 5% solution of mimic ucid o alochol
(meal). [f removel of damaged matenal s complene.
the cavity may be merged seeathly inco dhe original
coniour of the pipe by grinding, provided the remiining
wall theckm=ss is within 5.p-:~:'Lﬁ|:d lirmiins.

RE4L M6 Mol Tapew [0 addicion 10 para, B 26 of
Chapter 1¥, it should be noted thal hol Tyyang of
somr gas lines presents specivl hesbib and aserallurgaedd
colkeems and shall be door only o wriken operusing

company appreved plans.

BS41.27 Precuulions v Avodd Exploshons of G
Alr Mblurexs ar Unconirolled Ficrs  Daring
Comstructiog (s tlons

BE41LITL I sklitivn Loe che precaunions odlinesd
io pars. 81 270 of Chapeee BV, in should be anwed
thr welding and colting on sour g8s lines presenls
special health and raiallergical concems and shall e
done unly T writhen OPSTBLNG COMpuny appreved plans.

E841.3 TesHop AFer Conctiuwtha

Ed1 30 Gegerad Provisers. 1n addisn o pard.
Kd1.31 of Chapler 1%, it showld he noded thar westing
with saar £as presents special heahh and mecallurgicul
concems and shall be donc aoly b writien operating
COompany apprsel plans

|14
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P47 ATHEKR MATERIALS

BH42.1

Materialz shall mest the meguimrems of NACE
MBOLTS a5 applicabls

BE423 Design of Plaste Piping

BE42.3% Flusiic Fipe and Tublng Joinis and
Connections

K#42.392 Jolnl Reguirements. Fusion beaded
jmnz in sheemoplastic pipe used in sour gos service
are accepfabde. All censeti, adhesive_ard fusion bonding
Jranicgg procedures and  joinens shal| be guelified 1o
wrien provedairgs wianyg desuuctive kst specimens of
Euwll scale plasuce pis poince.,

B&43 COMPRESSOR STATIONS

EXdEd Comaressor Station Equipisenl

BE43A1 Gux Treating Facliies

BEIALY Al melallic materals an cantaer wilh
pressurized soor ges shall mect the requiesments of
MACE MRS ac ppplicable.

Persaril safely equipment should be comsiclered fow
use af Sewar @as facilitics [ of appeopoiae bydrogen
aultige senoors capahle of aclwanng siecien cmergency
sbutdinwil syswemes should be yonsidensd.

B844 PIFE-TYFE. AND BOTTLE-TYFF
HOLDERS

INpe- wmd bofllc-iype holders shall med be osed for
aour pas. Siorege of sour gt i3 ouside the scope of
this {.ule.

BES ADDITEXNAL OPERATING AND
MAINTENANCE COMSIDERATIONS
AFFECTING THE SAFETY OF SQUR
GAS PMPEELIMES

RES 1

fe) Wadws of cuposure (ROLE) 1 HpS caleulaions
shall bz made oxing o surable air digpersion squakion
aich 3% the Pasquel-Gifford squulivn given # follows:
rIp Fach operaor shall determing the hrdeogen
sufide comceniralion in the gaseous mikre im dhe
syskern. Sunable sanderds am ASTM 1 2383, OFA
C-1, GPFA publicution 226%.
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(¢} Fadins of Eapesure Equations
fa} Radius of cuposwre equerion w te 100
ppm |ewe| of M5 after dispzrsal;

K om 41580 A heeE

f&) Badius of exposure exjuatsmn O e 00
ppon lzvel of HeS efier dispersal:

&= (U146 M g U

where
M = mol fragion of hydmgen sulfide in the gos-
SOHE. MELEe
' = marimum volume delermined o be available

for escape i cuble fesr par day comreched W
L4.65 pzia and H°F
& = radios of exposere {KOEY o e
(7] Matric Equarions
{a] L33kppm kevel of H;5 efier dispersal:

X, (s And) A G| 2

b 300-ppmn [evel of HoS afier disperisl.

Mg = [{2.504) M) TE0E

whers

M = mol Erection of hypdvogen sulfde in the gascois
mix lup:

Q. = madibine voluime detetmumesd o be availoble
for ezcape in cubic meters per day oomecwed
po E.ON Bars and 15.6°C.

Bm = radius of eaposure {ROE] in melers

MOTE. The cmalion disune @ 240 sdkois, When o pglie
wETEn < be paolaed in kerr s 24 W Lpropnse el
i O mav b oysgal.

(4} Gaomples of 100-ppm und #0-ppme ROE Tar
waris 2d-hroebeases and HpE mel frecsien: ae ma
Tllovws.

LI5

RS 1 A A
I0-ppm RIOE
ROIE Roele mir H5
L MM Mlnil
H £ 1 00,0000 Fracten
1.16% | el
i 5 ]
1924 L] i
1t 1] 1.
T Hl 1113
L2 | n.i
3. 724 5 o1
Ta%7 41 1 4]
1. mn Wl
13002 LH LY
FAR 1 2
T ¥ [
11,713 1] 3
1RAR™O 0 Q3
3,11t M ol
MUK pym RRHE
RIHE Frloxc HZE
it, MMECFh ki
. PN LK Framiiom
333 | LIS
1438 k| L AT
rfed - [ [u] [0
I Fun) [1]1.)
a4t o NI
FX 1 al
1,350 5 ol
jAT: n ol
3357 Full ol
&WH 1] al
1,168 1 LI
a2 5 .
1357 1 I
£ 20vth i I
L1F:=5 2] L1 o2

Bi5NA Exseofisl Fentmes of the Fiwerpency Fan

BA%A: Traiokg Frogmm. In eddifon o conven-
tenal craining, al sour gen operEtion and Cainwenance
Tine pedscnnel shell bs sraired in

fa) hazerds and cheracieHabes of HyS

(] effecl on metal owmpenents af che lides and
edjulporent

rr] safery peEcaulions
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(&} vpzrdium of salely equipment apt life suppurt
Syarenks
el comeclive action aml shiHdown procedures

BE¥1 PIPELINE MAINTEMANCE

BESLT

fay In addwsoo 1o each swen cogquercd wn solysara
851.T(cy of Chapler . for opetetions whees the G-
ppm rwlive of exposurs is grsder thon 3000 {132 m.
a "POISON SAR" ngn chall be ibsilled.

All surtace faciliies shull also be micked with “P01-
NUES DRAE" figns.

BESLI0 When blowing down sour gas lines. consid-
erdinn shall be given o the wie of soivhbe pemeamem
of wmpwary flars syseme,

KESS CONCEMTRATIONS OF FENDPLE TW
LOCATION CLASSES 1 AND 1

Bast.|

fel Secarirg, Unaltepded Axed surface Tacilifies
should be prodecoed from public acccss when locared
within ¥ mile of a residential. commensisd. or other
inhahited or accopied sorociume, bus stop; bl park,
of cimilarly populated area

[} The prolection should be provided by fencing
and lnckong or eemoval of valves and nsoruimencaion
and plugging nf ports, or olhpr similar meins.

(&} Surfave pipeline s ol consplered a4 (el
surfxce Faclity.

ray Additiopal cantrol and sidely procglieees or safery
devizez showld be scalled sno rasintaned oo provent
the undedecled continuing release of hylwegen sulfide
il gy of the fullevwang conditlong &2

FA1 The 00 gk cadiis o expoebne s in edoeat
of 51 ft {152 m) and includes any part o a public
e eacept a public nad.

{2] The S00-ppm riding of axposuee iy gr=ater Lan
SO0fUAIR Y ) and imwcludes any pan af a pubhbe road.

{#] The LKhppen radins of exposues s preancr
than 1000 f (915 m).

() Comingerncy Man, Dperations sbjece o sulna.
{d) abowve shall have a wreen conngency plan prepered
and given L Aeie ond ioco] emerpency responee ik
s, Plans shall anclude maps, locaton of block valves.
welve keys, and keys for locks
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B8R CEREOSION CONTROL OF
SO0R GAS PIFELINES

Ra36l GENERAL

BESL. | Scope

This sectiom comaing 1he minimum addilive or substi-
lugive reguirements b cormsssn control of exienil
el imenal corrcsion of sour gas piging ord compo-
nenvi, Whene specific provisions arm. nod st ipnth herzin,
ihe Fln:n.-iscin;ln'; ot paT. ¥t il { Thaper W] amall appd}'.

BB61.Z Spechal Comdderations

Dise Lo che courosivily of hydrogen sulfide and the
ﬁ'\'l_'ql,b:nr precence o carbwan dwerube aml sall waner,
whch alin ase coneosive, specesl emphasis =hall be
gi'.'cn ko dniemal Comosem mil'ig:lli-:‘m At mioninnmg.

Alsr. dse w the comosive orit hezardous nadure of
the sour gas, special cinsierution shull be givem 10
the= seleclium o the cormoson alowaike.

HEEZ EXTEKRNAL CORROSION COMTROL

Basl.l Mew Installalions
B&52.11 Bured Steel Faclltles

B4 ELY Cathodie Protectien Regquirements,
Linless il con be demansiraled by Gests or experience
Wi carlwshe pecdechon o Ikl nceded, all buried or
cubmerged facilities with insulating ivpe vosMings. +-
wcepl fucililies installed oo g lioeed service life. shall
e cacthadically prosecied vy s00m as Feasibke fellnwing
imsLal ldinen, =xcept thad nonor replaccrhs Or CXICn-
sions chall be protected as covernd by pam 8563213,

Facilities instplled for n limited s=rvice life need no
har conbisdically pavacewsd if ol can by demonstrated that
the Tacility will nae experience cotrosion that will wmuse
it B he hurmiul by the puobalie o dibbarominene. Catbadic
proaecaion sygtems chall be designed o predec) dhe
huned o subimerged aysl=m in ity EenlinkLy.

A faciluy s conadered o be cachadieslly proteceed
when it merets one or more of the criteria estahlished
n Appendis K.

Lze of cathadic probecsion is encowmiged K praleyt
bursd sow gas [acilities
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BEG} INTERMNAL {ORROSLON CONTROL

E¥53] Groeral

Sotr gas facilitics shall he assumed 10 be inlsmally
corrosdve unless proven by esperiencs (o be aherwise.
Water dewpownt contmol frequently i used ax 2 cormasion
control method. Lipsen conditions ar operatonal changes
muy make this conuol method ineffoctive. The wse of
inhibawz s aloo commion.

BEG}.T New Imslallaijens

Mew installations shoubd be desigred with

ra) suitable dedacawed ftinas For comosion anhabivee
inpecrion

fk) svilble dedicated fivongys aml valvss b0 inson
T redricye sommisinn measuring devioes dsch as prohes
. Coupcns

B STRESS CIKEOSHMY AND OTHER
FHENOMEMNA

L

Sour gos lines, panscularly when combined with
carbon dioxide and produced sall waner can suffer from
stveral comoseen relared plenomena:

np Nypdrogen Reloled Profiems, The comoskon neac.
tion in whe pesepce of the sulfide wm permits & high
amgunl oF kbereted hydrngen atms do enber chee sues|

The hydrogen cansss many problems that have been
Eiven difierent meres:

LR?

TERL-RRHD

(1] Sulluks stress crecking {550} ooours when the
glloys are o hord andior soo mphly swsscsd in the
presence o caorrosion wilth sour gac. NACE MEH TS
cirline=s df| of the pocepiable mserals combinations
Io resisl this Iype of Cracking.

{21 Hidrogen indweed crackimg (HECE ooours when
hydrogen causes inclusions in tee slzel o1 gelamingke.
Multiple shear eracks then dewelop (o bink ke delantin.
dwms creafing 8 skeir sep erack system. Use of HIC
resistenl materials shoold be considsmd for sow gas
RErVECE,

%] Sut3d onented hydrogen induced cracking
(SOHED is another warianr of HIC SCRIC s HIC
enhanced by high-tensile etress.

4] Hydmpen Histering consists of hydrogen aboms
deffusing inside be ateel o delaminaied ereas o
recotibaning 1o form melecules of hydmgen gas, The
resuliing peessace can gopate large blisters on ither
the inside or outcide sorfaces of the es|

iy Chiocide strese comocsn cracking is cased by
chlondes i cer prodeced water, Austemic stainbess
steels are parlicularly prome e this Lepe of cracking.
The: sulfude inn has o synergistc cifocr with e ddoride
ion. Tl nel resalt s ihe ocowrence of omcking at
[oaeer teampe rarwres amd al Tower chlorids coneenrrations
than nomally eapected. Excepr for small kow stressed
parts such as thermiowslls, use of alloys mod resist
L chboide slmss cracking ebowe TAFF o descoumged
in wiel SOUF gAS 5L,

le) Micrabiologic Mduced correston M1 B icroloi-
GIOEIC DONLYily RO Comald sévers PiLHNE-type COFFOSion
atd Rydrugen-redoied cracking in sowr gas lines, Use
oF appoopriate beocides and monidoning may be nesed.
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APFENDIX A
REFERENCES

These specifications may be immediately applied o
materials purchased For wie under this Code awd shell
be applicd to all materiels pwchased 12 mondis o
latér afley the date of issuance of the reference’s |eles
editiemn, inchuchng addendn, o appheable. & component
o pipe conforming o an cadier approved makecial
specificution edilion purchased by the user befors the
dale of wavance of & new editon o1 uddenda may be
vsed. provided whe component oc pipe is inseci=d and
deirmrined 1o he salisFaglory fir the senice imlended
by the user

Stanctards wre incorporaled inothis Code by cefermnce,
end the names and addressss of the gonswing drganiza.
teons Bre shown in this Appendis. I s ol pratical
to refer 10 B specific edition of ad sLankland throughout
the Code wkr, andtead, the laest dition inclwding
addenda, Al applicable, siall Be wsed unless otherwiss
meaied.

An aswerisk (") 1% used 1o indgale dandnrds that

hove bewn actepied a8 Amercan Nationdd Handans
By the Arnemncan Naional Stambards Institme (ARST.

TAGA T2, Marionad Fusl Clus Cls

Fulbdisher: Americen Gas Associauen (AGA L ®¥ Morth
Capital Sirest, NW. Washington, DU 20001

APl 51. Line Plpe

&P G, Wellnewd Equipmen

A B0, Pipelie %alves

AF | [, Sandard or WeMing Fipeliees and Related
Encibities

AP BP 14, Escommended Frecrice for Maning. Dwesign-
Ing and Cotsuractng Fiaed Ofsimae Pladfomms

API RF 5L, Eecommended Pracaice for Railread Teans.
poriauin gf Line Pips

APL RP 505, Keconteneicled Pracwce Foo Baine Trans.
peniadion of Line Pipe

APFL RF 516, Recvwnmended Mracice ioe Toanaporation
of Line Pipz on Inland Waterways

Al BF AW, Transpoatnon of lane Pipe on Farges
and Marins Yessels

ATl BEF 17E. Fecommended Pratice lpr Flerible Pipe

Fublizher. soipcncan Berrolewm Instione (AFL, 1220 L
Stoeed. W, Washinglon, D" 20HIS

L3

*ASME EL1, Udsifed Invh 3w Theeads

*ASME KELTER1, Pipe Thieads (Excepd Drryseal)

*ASME RIG0, Cost Iron Pipe Flangss and Flanged
Fukings

*AEME BIE.5, Sieel Pipe Flanges and Flangsd Finings

taskiE B16.9. FEL'IIJI'}'-M.IIIE Wmught Xisel Quthtws|d-
ing Fumings

*ASME B16.11. Forged Sezl Fitings. Sockel-Welding
Hod Threadsl

*ASME BIG2D, Ring-loiM Geskets and Groowes for
Sl F‘ip: 'Fl.anp:l_:,

*&5ME Blo.24. Bremze Ppc Flanges and Flanged
Fistings

*A5ME BI633, Smell Meowelly Opersoed bewallse
Gas Walves in Gas Disrbution Sysiems Whose
Masimum Allowable Operating Prescwe Does Mo
Excend & psig or 125 paip

TASME BIG34, Siezl Yalves (Flanged and Butmweld-
ing Endy

*ASME Bl&63% Large Manually Operancd Meeallic
Ges Yalves i Gag Desumbiweon Syapera, Whose
blevimum Allawable Oparadng Pressure Duss N
Excced F25 psig (B bar, gage)
*ASKME Blé&Aak Manselly Opcraicd Thesmoplasue it
Shan-CHTs el Waler: an Gad Duacribmbicm Swsens
*ASME Bl5A2, Ductibe loon Pape Flange:s and Flanged
Fitrings

*aSME BEB DL, Squan amd Hex Bediv and Serews,
Inchuding Askew Head Bolis, Hex Coap Sorives, amd
Leg Scrmws

"ASME BiE8.2.2, Squam: &l Hek M

ASME B31G, Manual frr Deceririvang the Remaining
Sacength of Curmaded Pipeline:s

*#SME BIL.I, Power Fiping

*ALME D52, Fuel Gas Piping

o BME B33, Chempcal Flanr and Pewolouin Kefnery
Fiping

TASME B3L4, Lnguid Pewobeum Tealiportaton Pigapg
Swelem

ASME B3& 10M, Welded and S=mmless "i'i'n:lulhl
S| Pipe

*ALME EPY Code, Section VI, Pressore Wegsrly,
and Zection 1X. Welding Crualificatione

ALBE 51-1. ASME Unenabon and Cuide Tor Use of
51 {hetric) Unils

Previons pingy s vlank
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Publisher The Amecican Foriety of Mechanical Engi-
neers (ASME}, Thrae Park Avenup, Mew York, WY
1016; Crder Depaniment: 32 Law Orive, Aog 2300,
Farfietd, N1 07007

ASTH A 53 Pepe, Se=el, Black anpcl His-[hppedd. Zimc-
Coated Welded and Seariley

ASTH A (054 103M, Focminps. Carbon Specl, for
Fipinyg Coampuenents

ASTM A 1K, Reamleis Cachun Saeel By fur ligh
Temperature: Sereice

AETM A |2, Fipe, Steel, Black and Hot-Drpped
Fane-Ckatesd (0malvanzesd) Webded amd Seamless
Chdinery sz

ASTM A 13, Eleciric Fusion [Ane) Welded Su| Plaw
Pipe {Sizes |% in. and Ower)

ASTHM & 125, Elevinic-Resiswance-Wehbed Sigsl Pips

ASTM A 139, Iecioe -Fusiun A b Welded Sdeel Plate
Pips d5izes 4 in and Ovwerl

ANTM A PA TUIR, Alloy Si=ol und Sesinbess Sneel
Bolling Blalzrinls Tor High-Temperoum Servics

ASTED A 1944 1R, Culun aad Ay Sesel Mo
for Bells for High-Pressure anel High-Tempereture
Lervice

AZTH A 211, Spiml-Welded Stezd or Iron Fipe

ASTB A 0T, Carton Stzel Eaemnadly Thrued Sn
dard Fasaeners

AN A& 3200 20K, Alluy Steel Boleng Mateoals
for Low-Termpereture Service

ANTM A MdrA 3836, Xemamless and Wielded Kie=|
Pipe for Low-Temperalure Servics

ASTM A 354 Cuendwd sl Tempernsd Al Saeel
Bols, Sluds, and Other Exlemally Threaded Fasieners

ASTH A 3T0a ATIM, Carbun aned &lloy Sree | Posgnes
fior Thin-Walled Pressure Wessels

ANTM A 381, Metal Arc Welded Sieel Fape e Lse
Yith High-Pressure Transmission Sysiems

ASTM A J45, Femitic Dutile Iten Pressuns: Bejuining
Castinps For Use st Ekveoed Tempsranres:

ASIT A 4449, {hepeched and Tempered SHgel Boliy
gnd Stads

ASTM A 671, Klectic-Fusion-Welded Séeel Pipe lor
Ammvospherie sad Lowees ToHypevacases

ASTM & 672, Electric-Fusion-Welded Sweel Pipe for
High Pressans Service 3 Modersle Temperalures

ASTM B 5%, Seamless Copper Weter Tube

ANTM 1 £, T {or Coelfliciend of Lipear Thermal
Expanzion of Plasics

ASTM I 2515, Thermaplasis Gas Pressurs Fips. Tub-
ing, and Firomgs

AFTH I 2517, Beinfereed Epoxy Besin Gos Pressure
Pipe and Flirings

ASME B21.Z-1'97 Fdilkon

ASTM [ 2527, Hydrostatic Desapn Tasis far Tharmo-
P].'L'El;ii: .F'ipl;‘: Mal=ruals, Uhtaining

AT F 340, Meme Practece

Publiskec. Awerican Soceery for Tesunp and Bfalenials
(45T, 1] Bawm Hathor Dnivs, Wesl Consho-
hocken. P& 15428

TAWS ATD Welding Tammes and Dk Ainitims
A DG Underaaer Welding, Twpe ™07 Welds

Publisher Amcrican Welding Sockety [(AWSK, 550 NW
Letevne Roud, Biami, FL 33135

AW A A2 14, Decoile-Lron Buinegs 3-Inch Thiouzh
2H-Inch B Gas

AW AT 51, Duclike-Tran I-'ipl_-.. Cenlrilugalfy o,
in Metal Modds or Sand-Lined Molds for Gas

WA C 101, Thickness Teesign of Cnst Iron Pipe!

ARSI AT, Rubhey Gasker Maines For Doge-
tile-lIron and Gray-lron Presowe Fipe ond Fistings

HAWWA CISHALLM), Thickmes, Design o Duenle-
Eron Pipe

I'ublisher: Amatican Waler Works Axsoceadlion
CAMAWA ), disG Waest Cuincy Awenue. Denwer, CC
A1X3A

EPR] EL-3 10 (Al published g5 AGA-L314 15, Power
Line-Indiezed AL Poleniipl on Nalural Cias Fl{lullrl-!x
i Complex Bighes-of-Way Configuraions)

Publedier; Elecirv: Fower Besearch Indiiuie [ERE],
W2 Hillvigw Avenpe, PO Box (012 Mo ABlo,
LA 5

M58 SP-¢, Scamdard Faniabea Tor Conwaca Feccs of Pipe
Flanges and Connecling End Flangss o Yalves and
Fittings

MEN 5F25, Swmbard BMarking HysiEin 1o Yalves,
Fimings, Flamges, and Linigns

MAE AIM4d4, Seeel F"i];h: Ling Tlanges

MES SP-TMd, Cast [ron Gens Walwes. Flanged and
Threwlet Ends

MES SP-Y1, Castr Ieen Swane Check Walves, Flanged
and Threaled Eralc

MES 5P-75%, Speciticaticwn For High Test Wroughe Weld-
ing Fillinps

MSY 5P-TH, Cast Ion Flug Yalves

Fublisher: banefaciurers Sw@ndardizacion Sociey of the
Yalve and Fitlings Indwsiry (M55 127 Park Streed,
ME, Yeenma, Wa 27 1H0)

MACE MROITI, Sulfide Siress Crecking Resisiant-
Meeallse Mualeriali e Chilebd Fyuspment

! Tho publiialen w re longer s plind
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4SME BE3LA-1973 Ex e

BACE RPDIAD, Canwel of Exemal Coewelion un Lin-
derground of Submerged Metallic Piping Syseens
MACT RPRTS, Application of Orgenic Coetings
the Erwemnal Surface of Steel Fips for Underground
Seryce

BACE RPDGTS, Contrel of Extermel Corrosion an OFf-
duae ezl Fipslines

HACE RPOITY, Muigation vl Alemating Current and
Lighening Effecis on Mewllic Streciums amwl Coamo-
vion Coplrgd Systemes

HACE Comrnaon Data Survey®

' This publicalivn 15 ne lenge a0 pred

Appemdiy A

Publisher: Mationel Associsiion of Conmmsion Engimeers
(MACE Inedstional), PO Box T183H], Heowsion,
TX 77218

*MEPA L, Ponabke Fire Extingwisbers

*WFPA W0, Flammahle and Combiesieble Lkpolds Code

*MEPA 58, Liquefed Feboleumn ases. Saorege and
Hamlng,

*WFFA 50, Lyquefed Peerolewm SGases ac Ubility DGas
Mants

*MFPA 70, Mational Eksctrical Code

*WFPA 23], Typez of Building Consuucisn

Publicher, Marional Firz Protecrion Assocalon (MFPA)
! Batlerymarch Park, Cuincy. MA 02269
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APPENDIX B
NUMBERS AND SUBJECTS OF STANDARDS AND SPECIFICATIONS
THAT APPEAR IN AFPENDIX A

The infermation in this Appendis hes been inconpo-
raced v Appendis &

Precious g 15 blank,
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Appemiix

APPENDIX C
PUBLICATIONS THAT DO NOT APPEAR IN THE CODE
OR APPENDIX A

AP 5B, Specification for Thresding, Gaging, and Thread
Inspectien «f Casing, Tubimg. and Line Pipe Thrsad

AP LY Specification for Ui High Tes) Heat Treated
Line Fipa'

AM JLE, Specificaliom for Polyethylene Line Pips

AF SLE, S-|:IE-|‘."|E'|.-|‘.'3.IL|‘:-|| Tarr Theomumplastic Line F'ipr.

APl 5LER, Specilfwcawon for Eeinforeed Thermosermog
Heun Line Pipe

API RP 5L4, Recomentaded Precwee for Cane and L'se
of Reinforced Thermosetling Resin Line Bipe

AFL EPF 11N, Hecommended Pipeline Mainienance
Welding Bractices

Fublisker American Poiralesm Instinne (AP, (2230 L
Streen, MW, Washinguon, TC 20005

ASME B30 3, Lryseal Fipe Taeads

ASME B16.3, Malleable Ioon Threaded Fimangs

ASME RI6 4, Casl Imn Theoded Fitlings

AEME B 16,14, Fomous Pipe Plugs, Bushings, and Lock-
nuis With Pipe Thrends

AEME BI6.15, Ceer Bronze Threaded Fiings

ASME R 14, [, Cast Copper Allay Sobler Joint Pressur
Fittings

ASME BI6.21, Wought Copper and Copper Alloy Sol-
- koo Pressurs Fillings

ASME B 16 75 Butbwehding Ends

ASME Bla 10M, Welded snd Seamiless Wmioght Sieel
Pipe

Publizhar: The Amesican Sowiety of Mechanicul Engi-
peers (ASME), Three Pak Avense, Mew Yok, NY

1016, Crder Departmend: 22 Law Drive, Bos 1300,
Faulfeld, ] OWET

AFTM A& &6, Folled Steel Plokes, Shapes, Shest Filing,
and Bers {or Serucioral Use
ASTH A 10, Stoel PMaces for Pressure Yessels

ASTR A I¥, Siezl Brrs. Carbon and Alloy . Hol-Rulled
& Cabd-Fanished

ASTM A 36, Strectural Sacel
AXIM A AT, Malleahle [mon Cashings

' This publicazoa 15 otscle=ie; wiemead refar 1o &P 5L

125

ASTM A 45, CGray Ingn Cashings

ASTM A 125, Hewr-Treaasd Soeel Helical Springs

ASTM A 1286, Gray [ron Casungs for Valvees, Flanges
and Fipe Filings

ASTM A |55, Electre-Fusion Welded Stesl Paps for
Higle-Pressiure Bervice

AETM A 15L, Fourpings, Carbon Sreel for General Pur-
T=wee Pipang

ASTM A TR2, Femgad o Ralled Alloy Seeel Pipt Hanges,
Foraed Fimings, and Yalves and Pans for Hagh-Tem-
permare Secvice

AXTM A 197, Eupu-'lu Mull=sbhl= Ira

ASTM A2 e Carbon-Sieel Casaings Swicable far Fusaon
Welding 1ot High-Temperaiurs: Forvice

A5Th A& 217, Mancnsilic SLainkess Steel and Aoy Steel
Castings (or Precsure-Condaining Ports Switoble Hor
Hazh-Ternperatune Semvion

ASTH A 225, Prossune Yessel Fleoes, Alloy Suwel. ben-
Fanese-Wunadium

ASTY A 33, Paping Fitiogs «f Wnaoghe Curbaon Sieel
ard Alloy Steel Tor Moderale snd Elevared Tempera-
[us%s

ASTM & 242, Hagh-Sorengh Loy Alloy Sicucioral S1es

ASTM A 153, Low ard Inermediete Tepsile Swrenmib
Carban See]l Plaes, Shapes, amt Bar,

ASTM A 283, Pressure Veseel Plates, Carbon Soeel, Low-
and [nlermediale- Tewsl= .':ilrr.ngl!h

ASTM A 35k Forgings, Cerbon and Low-Abloy Srecl
Beguiring Moech Tomghness Testing for Piping Com-
P CTINE

ASTM A 3TT, Casa Lo and Dwcnile leoe Poesoore Pipe

M5THM A 420, Fipang, Fittings of ¥roaghd Carbon Steel
and Adlory Sumel For Lo -Tenmperatoe Service

AETM & 44y High-Sarengath Loww- Albog Slmciural »an-
gamese Waridiom S

AT A 44D, Pressore Yesssl Plates, Clarkwin Sdeel, Im-
proved Trensitica Properics

ASZTM A 487, Sipel Caslimgs Svitable Toc Pressure
SErwice

AETH & 502, Sreel Stnuciurel Eivels
ASTH A& 5179, Prsoure Vessel Flates, Carhot Saeel for
Lnkcrmediece and Hagher Toamperasre Service

I"rewines pivee 153 blang
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AGTH A A06, Mdssurs Yestel Mases, Caldwin Sweel, lor
bilmdcrave- and Lower-Tomperalure Scrice

ASTM A 339, Elevric-BesnslanoeWe bed Coiled %=l
Tuking for Gas and Fuel Ol Lines

ASTH A 575, Merchani Qualiny Ho Bollzd Carben
Steel Bars

ASTM A 576, Stee] Bues. Carbon, Hot Rolled, Special
ChuielaLy

ASTH & £%1, Carbor and Allow Sieel Fipe, Elsco-
Fuswin o welded fur High-Fressuce Sersice o1 High
Teatiparasurcs

ASTH A 9. Forgings. Cartsw and Alkoy Scec] for Pipe
Flanpes, Fiblinps. Yalves arad Pads Tor High-Presswre
Tromsmissicn Nervice

AETM B 21, Mowinl s Bold, Bar, and Shapes

&5 T R 41, Sepmiess Copper Pipe, Standard Sizes

ASTM B 43, Seamiess Hesl Brass Fipe

ASTM R Al Steam or Yalve Branre i_‘.||xting:-;

ASTHM I 63, Cnonpessilion lirones oo Cince. Metal
Casrings

ASTM B &, Scambeas Coppor Tube, Briglt Aancaled

ASTM B 15 Scambess Copper Tube

ASTM B 249, Wrouph Ceppor and Copper-Alley Bod.
Har, ynd %hapes

ASXTMHA 291, { enetrd Hi.'.lllll'il'l:'!l'ﬂl.'ﬂl!i hr Wnulghr Seam.
kss Copper 8od Copper-Ablay Tube (Meoar:

126
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ASTM H af, Capper Adliy Sarsd Tastogs foe Cieneral
Applications

Publisher Anecican Socisy for Testiog and Malerdals
(ASTH b, L0 Barr Harbaor Dirive, West Conshabocken,
Fa 1425

AN C20T-%5%, Sreel Pipe Flanges

Publisher, Amerecan Warer Warks Aaasnsimlon
CAWTWAL (D West Cruiney Avenoe, Denver, CO
#1235

M35 SP-55, Queliny Srandard for Seec] Crelings — ¥i-
sual Meibod

BS% S, Pemiore Testong of Siecl Yalves

Publedier: Manutaoiunes Seoobandization Sociely of the
Valee and Firtings [ndustry (MSS). 127 Park Sweest,
KE, Vienmn, CA 22X [ HD

MACT MEDTS, Sulhids Sirest Crcking Resistanl Me.
Ll dlarcral Eur Ol Freeld Equapmiinn

Publisher: MNauonal Associaion of Comosion Eoginesrs
(AT Tntemidicnaly, PO, Bos XIERHY, Howsion, TR
TN

MEPA 534, Ligquelficd Matural Gas. Producuion, Soodege,
aml Harellape

Fuhlisher Malinnal Fin. Pmbaclion Associalion [MEPA),
1 Bamerymaarch Park. Quincy. kLA 02269
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SPECIFIED MINIMUM YIELD STRENGTH FOR STEEL PIPE
COMMONLY USED IN PIPING SYSTEMS'
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SPECIFIED MINIMUM ¥IELD STRENGTH FOR STEEL FIFE
COMMONLY USED IN PIPLNG SYSTEMS

APPENDIX D

TABLE D1

Typet

AT N Grage [Mede [11] M ml
APl SL [MNo=1{21] 425 W, ERW, & 25,
AF] 51 FMine 433] B ERw, 3, D50 30,030
AF| SL INak= 1211 -] ERW, 5, D5A 35,330
ART &L THone 137] ady ERW, 5 ThAE EFReal]
APLEL LNabe 121] wip ERW 5, DEA 86,500
AFL SL [Hew (211 =42 CRw, 5 D54 53,200
AR 8L [Mone 211 whb EA'%W, %, O5A, L A0
AP 5L [Boke (210 bl E0wr, 5, D5, BO OO
EH]| AL [Wpie C2H whE ERW, 5, O%4, ED, O
SP a1 [WDwe 52 k] 5T ERW, &, Do P UCa
APl 5L (Mol 1221 M=) LRV, 5, %A B4,00K
ASTM B 53 Type F B 25,004
AETR & 5 A ERMW, 35 =0, 0l
LERL ] B ERW, 5 35,000
ASTHM A 15 L] 3 IR 1]1]
AWM A 1da H L3 15,0400
L5TH A TUR C 3 ag a0

A5THM B 124 (13 [Make 121]
AS5TH B 1315 -] ERw 30, 000
FLL LY B ERW +5,UE
A5THM & 125 A EFwy 30,504
05T 4 L39 B EFf LNl
ASTW A [0 C EF W 42 030
A5TW A 119 u] EFW L1=%411H
45Tw a (30 C EFw 12 NG
ASTM & 133 1 . ERW 30 A
AT 4 321 1 5 ERwW ¥ 40a
ASTHM & 333 i L 15 /W30
ALTM & 333 E 5, ERW LN u )
A5TH & 3133 T 5, ER'W 54, M
ALTM A 31313 Ei] g ERWI T8,
ALTHM & 333 | 45, ERwy 0,0l

e’

=

Taleir IVl
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TABLE D1
SPECIFIED MINIMUM YIELD STRENGTH FOR STEEL PIPE
COMMOMLY LUSED TN PIPING SYSTEMS {CONT'D)

Type
S, M Grage [Meke {131 Bl -
ASTH A ZHL Class - 3% n5a 150000
A45Tw A 281 Clas v 42 b5n 42,00
AGTRA & 0] Clms -5 FET ag, qun
ALTM A 381 L Y-g DA ad.ajm
ASTM A 331 [lass -5 D5e 50,000
ALTM & im) Claze, T4 [EEE La.nmn
ALTM & IR) Tlass Y56 Do 5&,030
ASEM A JE] flass ¥ &0 b5 &1, 330
ALTM & 31 Zlass v-A5 054 &5, 0

GINERM_ NOTE:

Tre Tahke o4 2ol compleeq. For (Re ok i il sl gicld <praagim of sqhcr qrasss and qrades & alkae

apprcved spesilcaclons, =2far 10 the panlcule specilncmicn.

NATF;-

111 Abbrevial s, BWY = furnice bublwelded; 054 = dowaks sobEmesged ol meiced; EFWY = elcitic
fusicn wr'ded: EHWY — alechs vosisbyws wealdpd; Fie = Flash welded; & = s=amleas

1EY IulerngGrabe griddey & Jpdilabes o AT 51,

132 Sy applizable plach epacihication lor SRS,

Lowd Tenm MpakaFsafi SEMPRY VRGF foe Treemomannc Sk Cobeedd Gy ATFM 2 2573 The yalus
apply anly Lo maberaly and ooes mapting 211 she requirerems af Be e maiesa s and 45TW O 2513,
Tleey are levss:lan e ny el dalp ghlgimsdin an ardan: e sl AT T 19 bl analveal e ranlan e
with 5T O B3, & lIst ol covreTenclal comcunds meel oe] ANEa Fogoaements 1S peblished searty by e
Plastizs Pipe Insldute.

Plasl= Fipz Maceral Larg.Tarm Hydastalic Sleanpih

(heligratipn [ 29111 ak F'F, g
PO aL1a z.0H
FE 1dgh | A 1
PE 3104 L2580
PE 2304 L, 230
PE 3403 1,240
PG 112K q.xI0
F%C hdi 4,001
PwC 2114 2,600
Pk 211h A 150

Long Ferm dlpgrcatedde Sirmapdd Sor Qenforcad Thermosafling Popes Cpveren’ By A5 A0 0 2507 05 1T, 080
0 The walpes apele puly so nplprags am] gy meeing Al b megpicgindedy od e lgrsic mglerigly )
ATTAM O #S1T. Thep drk Eashd an i inddring 1840 dita Sbeaivdd in CC0edafcl wth A5 Tl O 1599 Wt
analyzed 0 accordaeoe wibh B5TM D ZB3T.

Ik
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APPENDIX E
FLEXIBILITY AND STRESS INTENSIFICATION FACTORS

TABLE El
FLEXIBILITY FACTOR, & AND STRESS INTENSIFICATION FACTGR,

Tl EI

HrEo | mep rrta ez

Faoior, 4 (Hobes (11 aed (21

Fluxlhiliy Flaerhlliey
Fnd b, Ruipdarte, Inplsne, Characierisibc,
Descripion ¥ i i »
Walding ¢y or piget ) 8.75 % TA
band [ Woies G hadSt] e o pro —
Tlpptlp Wl wifbr
b;':’l"::““?]'”- 121, (R o5 oA coLE T+
ekl an ) w" L # T
Lingle mil=r berad or
witdely ipatid e -
bend ey 40 2 2 A1 1.52 a8 s 1+aoL g T
[Mdes (11, 121, o Pl & ) 7
damd 531
Wm0 e AN
Blb.% mith
mEd 0.5 Lot T
ra1s T 1 = Alr 4 -
[Mates 412, 412), and
Il
Plirdarced Ly irisd bes
il pad ar wudbdlr - ]
CMabes 113, 121, 172, 1 E KRR M
(BT, 4l (91 T o
wnreinfemoed labrlcaked _
bes [MoAes (LI, (21, I L3 Ty rel I
and (941 e rr
Ecirutad tmali
= 0.0 .
|;:-.-::|:-T' ! - ke {l‘-&.l_r
el H A

INoees L1, (50, el R

Y.

[T Faace !
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Tl E1 LSTAE 11 Edisen
TABLE E1
FLEXTRILITY FACTOR, & AND STRESS INTENSIFICATION FACTOR, 7 (CONT' O}
Yress Intenarlizrion
Fadtar, ¢ [Moies [1) and 421]
Flezlbllicy Flezibilly
Fasler, Quigdane. Legdarne, Characdierislic,
D <r.yidinn ¥ I 1 & Skrich
ekl n T
comaur eerl . Zri'
e, 1 £.a % et a4t 3
L - i i
I Waley C25 255, and Jeanl
[ranch weldad-cn T kg
Ginleyrally revrne edl
(W ze= (LY, £20 a1, and =
£12 3] 1 0% LK e
Bt e r
Flerbilily Seress [mfemilicslnn
F310, Faint,
Des:zr.ption 4 v
Bulfwrid Mol (L1 gngd (1207
Y1217 o, 1 1.
Tryy £ Il"l_i o
Al S TR T3
Grtared [Mgres 111 amyg 1210
PR m, e Ll—-
Ppae B Main, L9 man ur_ I._ﬁ
Al fi. T = Ay walive 1 1.9 + 2 Fh T,
bwt ol less chan
Bugl-wti? ZHars 1713 and 1200 La
TLodtm,
Frwar % M i1
aw b/ 03
L 1.% A3 W F
Tapared Legnziligng per
AME] BiLe.In .l 4 ]
LMct= 111 1.3 !l:l.".'lﬂilu-?l 1E= r
Lig-
1 7.0 man or g
Ve 31 T
Carviririn raluger wr 0.5 -:u.u'.c.ﬁﬁ:] !"r_ %“ _Lr!
AMEl HLE.% | W (L1 a~d \ T o ki
NN I-l - e

I (ifirhapets
110
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TAELE E1
FLEXIBILITY FACTOR, & AND STRESS INTENSIFICATION FACTOR, /
CONTIH
. Flexibility Sureas Imensilcation
Descy it Faior, Facior, »
Lovhie.weltad $lip-gn 1 L
Flpnge [Moic 4 1411
Sotket weicersy Flarge or 1 2.1 mak or 2.1 T,
Fidging gLy {1491 and Eul, mL |ess Bhan, 1.2
s8]
Lap poard flange Laibh 1 1.6
LLETE HR R, ]
shabl LNGde (14F]
Threaded pipe [oinl or 1 2.3
rragied [lange
[MEie Cha01
Totrugdled sEraigi pype, k] -
or zarrunaied or
trpdsed bend
LHole 1541]

HATES:
(hb The nomenciaiure i o follgus,
& = tend radius o1 weeline] dlkuw or gipe besd, [n. lmend
T = ey wall trckness of plping corvgmbt, in {mmi
= fir elbaws and Mitir hends, 1he nominal wall Brickress o |ht Filking, = {mml
= for wed g lees B rvmungl mall thickness of Lhe maictheg plp, In irem)

Takie E1

- fuj' fq::n:aled drms, e nomeingl wWall thitkrsnd of the run or hesder doeavisad IRJLT IBckoess is grealer 4Fan thal of masching
Pifsd, incriogrbisd Nl ke st be maintasreed 108 A M35 (o ruh trldede 0 ameler ko =ach side o4 1 branch auslde dinmeter |,

in. laem;
Mt &riflc Erickness of b=ea, 0. fmmi
oulaecke EAte1er OFf branch, in. lmm)

T
o

ro = radius of caraaivee of tabirnal 46 mhoaed poetion of ferled, measurrd W oeh plane cotrining the aues o the headk e

brargh, iy {rml
fr = mean radive af eabshing sige. w Smml
§ = mifer spacing aa Cerba ling, e, [pm)
o= peul o Gafdde ihiciress, 10, Sreml
# = one-half angH balwes ad]dcem mler aves, e
L2

)

Thi Blkeibanity {oetar, X 3ped s bo besding In 34y plame. The fiecibilily faciors, & ard Sieess inbansiPation luckae, ¢ seall pat e s

than uniby; 13c50rs 19r 10r5ian &4udt unity. Sath factors ARplp e (e #FecLne are [sogth ishaw by Blaey cantar s In the sketzhes

Itw curved and meder berads ano Lo kg Aegrackinn palnt for baes

The valies oF & araf @ can be read direcly 1rgr Tharl & b enléring weih the charackerlair, & @empopsd drpm the formulas gisen.
(3] Wkere dlang=s are atiached 10 3 orobalh ands, Be salees of & and 7 sha |82 Simected By ihe facrors, S, which San ke read direcily

Trym Chart B, eraererd mith obd compatsd &
ra

Large pwgrd gy be inlreduced unless bher 2Mech af checs greange 1hic bmdaes. 15 conmedened.
5

diuite ¥ by

AT L
[1 r B |.EIH.?'. ‘r_l.ll l
drine s by
rF_. r:-l‘l-'r " |h'I]
1+3.29]== g}
[e2mifll3] 2
whiee

£, & colf miduh ol Flsticliy
£ = page pEssiHe

113l

The fesigiér i daitinned thad Cakl Endiwaalidd figlige map hawe considerably feaver walls Ihan bhil of B Eipe wltn which They ark ciei

In Lwrge dizmetir Ahin-wa | £1kews and berdn, pressine cam $gailicantly 24T The magekudes of & and ¢ 10 CarekcL aalods from the Tabis,
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TABLE E1 (CONT D}

Il

m
-1
R

L9 Lo b

9 B I
(e

[ T

ey

{9 &-0]
WL

JF e el oF chgglacandnl cycles i Iess than 200, e radive dmd fhickaess limity speciied need do be ol Wi the radies and
thickrass limics e noe mel and che nwmber of gasign 4pcliy racirds 700, e 98 pLCE aed in-Rlane strdii inansllcalon factars shail

be calculmed 4y 11207 and 10 AT 4 b, respecinshy.

Wihea () = N T use & x £ 1015 Tiry.

The mname# vl of Lo aress imensdicazicn Jactor shall b= L2

Walwry The smamce b run diameber rates exceeds o0h and (e doimbdr of des g0 desplaceme s cprbes eaceed 200, e cul-plane and in-plan:

slrmss inbensiFfe alism dasioes <hall be caloodated as Lars™ and 0ok a0 = Yy, mopacsivaly onkess Hre Lrarastion ae o Gezlvesen §7 Brarch
ang run 5 blgaced © 3 aroalt concave canlour. |F the drginilan sdul i< heked 12 2 smaalt concase conleur, the sty inlensibcalon
faclovs Inche akde sl xEgly.

LF whe pumber uf drspba e, <pcles v lss chae 240, bhe radius aned shickeess imily seicilicd weed nan be el When e radee, ]
P ckigss linils are agL et @ IFe number of d= gn displacenenl cpiley sooesds 2HD, 1he oul-plane ard in plant seofss Inersihcaion

taclars shail be catculmied gy § 08 il G0 T,
The deigwr mask ke salislied IFat shis fabrization has 4 peesure rel-ng eguivalem 13 araight plpe. -
Tha b cesilication Faolars apoly 10 qirth bt welds bebarem Lwo ilams for shich e sall thknesses are e 375 Fand 113

Tior an anal diutynce gF ,'_' 0T 32w T arc pominal auts-pe diamater gud raningl wall ehickatss, respeciively. b 4 B Juarase

miymalizh nr alfzel.

The cqaaion applies onby il Lhe “olliajng Gardigiges Are 1.

tal Cone Aegie g dees pol #ecaed Bl oeq, and 1he redecer 15 concerkri

thi Tha larger of EJ,l.l-Fi"'a-'-: ﬁ'ﬁ-_‘._i" doey rt pacral 370

fep (e el Ehekows 5 rgn 55 phae _;I'I tregughzum the body of 1_|‘||¢I e o, szl ic LW immedate » adjazed Lo he opl-rikeical posian
o L sl | end, eiecre Ehe thickpess shall met b heay than T

For nomue Flarged [20mls, dedbaie nige uoinr al paaidn sicesset hesrw e peemdbed hersin, The matirr ro pecduee (eaiage o a8 llased

|OInL wibh 4 gaeked Iawving W iell-Edli0g characlerislics <an be mshmabad 2oy le sipulicn

M o= 1@ AL Ay Fdl

£, = inta area of flanpe acity, in.” ime 'l

£ = a3 kp qulde uf yaskel (oeracl in S rmm

[ = gt girle, . Cmm

M, = Meerm 10 prcduce “lange e, o=l nen W
£ = rewral prassoee i CRTPAT

3¢ = Bolt e, sl MPal

11 1h= fillet well] leogih For weaqudl lerqohs, use e 2ol 2 kg for S

F 3|55 Shdmsan ARDIe 10 Eerd rg. Foaxibility laciar dur Romigo aeaals 0.9,
feordinyef
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TABLE E1 (CONT'DN

[
1] Mg il ory bitin Tow

P by, & = 1 SR
N "

""/ Flucibsiliy fwcic ine
® ,.-""{J L~ i, x5 1 520n
e L~

,.--"""f S |Mubinli
Mgt
0 - I‘I:rur.J-MMIiE
18 .-r“f"fr.

Sarma dnowrtH o | oen
Fastor. ¢ =0T

Fores Enbrrei Mot bom M, 1,
anal IHE 1INy Tazeor, &
&

L —
[
a 2
F]
a
1.5
1 L
a6F A4 ooga Gl LI Q48 2 Q3 o & 0E10 | 2
ChargcAnrinbh:. &
Chanl &
100 —
_ o™ e
] l"'—
5 o]
PR

0.7 _‘__?"'"' R k‘uEnunmq-ﬂa
.,

2 Bty flurgend £y =413

Char B
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APPENIMIX F
EXTRUDED HEADERS AND WELDED BRANCH CONNECTIONS!

F1 EXTRUDED HEADERS

Definvhone and limitations applicabde o Fgs, Fl
trswgh Fd am pa follows:

I} = ouiside diamei=r of mun

. = comoded intemal diacrerer of

0, = cormded miemal dismeker of cxursded ourke
messwied s tha bewvel of the owiside swriBcs
af

L = heiplu of the reinfurcement zone

Tp = ociual thickness of beanch wall non inclwding
cocvds . Albcwance

Tr = ectual thickness of ibe aun wall, nol including
the covmmgion allowancs

T. = compded Avished dachmess of eoimded ol
metaspred pt g el cguel o v, above che
citsade surfece of the wn

d = owtside diameter of bramch pape

d- = corroded ineenaal diemetzr of branch pipe

fi, = height of the extruded lip. This mus be egual
a or greser than . eucepl s shawn in
lirnikadisn () of r, below.

f & half width of resnforcement zene (aqual ta D}

-
Il

o radivs of curvaare of extemal comunured poc
ticth of ouldet messuned in ihe plans containing
the g2z of the mn and branch. This is subjeco
b de Filbinking limitptions;

fa} Minmum Radies. This dimension shall
witl bt Tess \ham G954, cxcept then o beanch deameeters
larger than 300 in., i need ot excoed 150 in.
th} Macimam Radins, For gutle pipe sizes
BF5S & and Targer, ihis dimenseem shell nol erozed
0104 + 0.50 in. For outled pipe sizes less than WPS
5, this dimension ahall wor be grester than 1,25 in,
fcd When e #artmal conbanr conlains
miwe than ane radius, the redios on any am sector of
approcimately &% deg shall meed the requirements of
() ard (b} ahove.
rdy Machining shall ned be employed b
reet the ubove mquimments.
fo = required thckiwesis of banch pipe aoconding
o \he ezl pipe design formule of para

! s puwrm B8

134

Limlgg of 4
ralnfp oacTanE of bk

1]y ] f.J
M g "g-—ﬂ.::l:

-- Tapar bong [N
Aot { requiredt
b ervalch Branch paps:
1.2 mgu. bapar

n_r
Carrorsdran &l ol nes
ol b

FIG. Fl

QEMER&L MOTE;
Skptch to shaw mathoo
ol et gy Ty et
ha ey BCrORERlL
&t orrich .

FIG. F2

4111, bul p¥ incleding eny thickneas For
COATOSADT

r, = mquired thickpess of b un according 10 the
steed pipe decign fooriula pars. B2 11, b
nat melpding ony ollowancs for corosion or
wder-nickness woleramcs

F: EXAMPLES ILLUSTRATING THE
AFPLICATION OF THE RULES FOR
RETNFORCEMENT OF WELDED BHRANCEL
CAHNMNELCTIONS

F1ll Esvanipde 1

An MF3 & ouler o welded oo an MPS 24 hepder,
The hesder material is AP SLX 46 with & §.312n.
wall. The cudicr i= AP1 5L Grade B (Seamless: ) Schedybe
4 vath a & 322-in, wall, The working pressures i 650
peig. The fabricatlon s in Clags Locaton 1. Using
para. 841, 1, vhe jint effciercy is | D0, The wrpecare

Provious pagy is blanl,
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GENEA&L NOTE Shkakzh o drawun fr canddian whers K = 1,00,

FLG. F3

GEMERAL BOTE: Shgich is drawn lor condition whera K & 1,00,

Fla. F4

134



STP.ASME BIL.A-ENGL 1959 NN 0757570 Ok17193 739 W

ASME B3 41999 Edilen FLI-FLIX

L= gl g 2 W
or 27 A4 M

]
M e e o —— ]

T —— =

Arma gl renforceteind anchonsd by —_ hnas
Ririmfaroamemt el raquired Ay « of
Arad svallabh sa nsinfarcommnt o &y + Ay + Ay

Aoy m (- 1 [ol O neegEibie, i T4 Tor valsa al Ay

A m HE- It

A = summartion of e of all addad rainboropmenL nclukng
wbild ke Chit [ welthan Th Sk of reinforce many

An 4+ Ay » Ay Myt Be aqual 1o or greerer than A
ki

@ = nomined wll theicknias of beanoh

H w negiminsl wid| thoknaes of hasdar

Mu wOus My messwamandh a1 P inel
thiginpes of addad reinforosmasnt

& = tha grester of tha ierrth of tha ittt 2 ol
in L hapuder wal meiaiwad parallsd to ihy aein
&f the run or tha inside dkpmmer of e ranch
oonnaEm

I = reguired nomingl wal thickner of 1he bapoar
{unchier thn sppropdinbe settban of the Codal

fi = rirQulrid rvoemlreal sl thaiion s of 1 BEnch
tundss tha sfprdpriste sedion gf the Cegel

FIG. F3 RULES FOR REINFORCEMENT OF WELDED BRANCH CONNECTIONS

is TIFF Decign facorz £ = 060, E = 100, and Ervass thickness in header wall:
T = L0 R dimencions, see Fig. B,

H -3 = 0312 - 0283 = 0129 ip.
FZ11 Beader, Nowninal wall thickness tequired:

FL112 Quilel Newminal wall 1hickness revucred:

ro F50 w24 _ 50 € B
' ISFEF T T 4,000 « 0t % LINF < 100 = T TR AN % 06U v 1AM = 14D

= (LIRY jn. = {LEA3 .

17
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FLI-FXil
-———n—umn—-|
B=0FITin a e L )
. 1 = 1 SHI [N, ——
_"I-IE
L
I
]
- F AR S
I T
I T '..ﬂ ".l I

_.Va"‘-
o= QAN i,

p— o = 3987 In.. + - A= 98 n—]
P T — |

O=2bin. -
—

FIG. Fi

Bacess tickess in ouket ol
b—f = 03224133 = NE

¢ = inside digmeter ol o = SRS - Fax 0312
= T.HE in.

FL1} Reinforcement Heiuired

A = 4 = 198 x 21 = 22589 in”

FL.14 Reinforcemit Frovided by Hesder

Ay = (M —rd = 0002% = FOHL = 0.2%1 in
FLI5 Effective Arca in Onllud

Haight & = 5B + & {assumne \y-in pad)
= 20y 032+ 025 = 1055 in.
or £om 2O = 25 2 0307 = (780 in. Wse & = RTED an.
Ay =208 - ) o= 2= dF 10 A TE]D
=025t

This noust be muodtiplisd by 55, NNV, 000, [Soe para.
B31.A4700]

15040

o = 38R iof

Fffegive A" = WH95 =

Required amea:

Ay = Ay Ay - AT}
- 2350 -2 — 1224 = | 8 inl

Use & rminforeecd plase har is 0,250 in, theeck tmininam
peacricable) = 15,5 in. in dianester.

Area = (15500 — B42% « 130 = LR
Fillsl webk: fasvumiiie w0 -in, weklb mach duie)
L™= 025 =d = 0025w

Towal A, provided = | Bdd i’
Fil Examapie 2
An NP5 16 cwber 15 wekded 1o an NPY 24 header,

1he haader maserial is APl 3LK da with 3 0.312-in.
wall. The cutlet 15 AP A1 Crede B {Scambess) Schedule
B wal a (h312-in. wall. The working pressu & 630
paig. The fabricacion 35 in Class Locauon 1. By pam.
R31.42, ihe nzinfoecement must be of the cwnploe
encirchoment type Lising parn %410, ihe jmnd elficiency
is L0, The lemperature a5 IOFF. Design faciors F =
DED), £ = LI, and T = LD For (imendions, o0
Fig. FT.

F2.21 Howuber. Mommnal wall thickness regquired.

pir a50 & 24
T TIFET T A TNN = MhEd & 14K € LU
= L2R7 i,

115
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Fri[-F1LF
i 1 -
#0120 L | |} @m0 ¥Fm,
pa—¢f = 167K In. —a]

t
5| !
o I L
™ i li
a 1 |
il T
< N _ I O <
= Ty . 1 A —
o= 15,374 in, - i
B— I i, e 2 15,378 r-.—ll-ll' ?
- — MaT5T un. -—1-{ |
i |
1 |
1 1 J‘_
L | T | I——
FlG. F7
Excess dimckness in header wall: T

M= =0312=025 - DAY in. £=20H = 34 10312 = &.T80 G0, Usz 2L = 0,740 in

FL2z Ohmlet. Nowninad wall thickness required: A, = 20F - P E = 1 = 06 s 0740

= QL1 in.?
E50 w15

fy =
1w 1500 o 040
=0 :ﬂ o * * 100 = Lo Thos musl be muttiplicd by 35 A0046,000. [Ser para.
D a3 400 ]

Bucezs duckness i outler well .
Edfemve 475 = LI » X5 (NN ANKD = 04076 i ©

B -y = 03T - 0245 = 0064 in.

Required aren
d = incide diumerer of opening, = (G000 — 2 5 031D

= 15376 an. Ay =Ap =y - A%
= 3351 - 0446 = 10 = 348 s’

FLI} Reinfurcemenl Bequired

Apmroaimane required dhickness of reinfoecermani:

A =dr o= |33 £ 0283 = 4550 !
A2 6 0 - b= 3T e,

Fi24 Bednforcemenl Peovided

Use & 0.3 2-in plase vviimuin required lengib one-
A =(H-rnd = 0109 « (5.3 = 846 jp.° Electing werldds]-

F1.25 Effvctive Area in Omiler AR — (1317 = 12277 in

Hreighe £ = 21 8 & o (assame Y, i, plmed

I+ 12272 = 2% . trownaed 1o dic nesi higher while
=423 x 03P B3I = 1092 in.

numkbec]

1%
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Lze & pece that is 25 in long:
Arcd = OAI2 « {29 - |6) = A0% in?
Twio Y-in walds b putlet:
1f, e 4fRD5 e 025 % 2 = RS it
Touad A provided = 4|19 in*

The use of end welds is optional. See Fig. I3

LS I

ASME B3I 8-1909 Bk
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APPENDIX G
TESTING OF WELDERS LIMITED T(» WORK ON LINES OPERATING
AT HOODF STRESSES OF LESS THAN 20% OF THE SPECIFIED
MINIMUM YIELD STRENGTH®

{2l An inifiol #esc shall qualify o owebder fin wock.
Thercatter, the welder's work shatl be chacked sithor
by sequalification &L 1-year indereals oF by eiiting out
aed Rsting producton work of [easl every & ownths.

(k] The tesl may be mude on pipe of 2ty diameler
12 o, o smaller, The test webd shall de mede wath
the pipe in a horlzeneal Keed pasition se by the test
wiehd icludes At least o cection uf gverhesd poziuon
witkting.

fel The teveling, ot opening, and ssher dedails
muse cowiform bo the procedure speciticalon wndey which
the welder s gualitied,

{a) The tex weld shall be cur i foor coupons
end aubjpecked b the noow Tend test [F 85 & peswle of
this tesL & crack develops in the weld mat=rial o
berween the weld and base metal more than % o
bong in any directin. this shell be couie for Tejection.
Crocks ooouming on the comsr of the specinen dunpg
testing shall not be considersd. If wuf miae than one
cvupon i rejected, de weld is 10 b considersd ac.
coptable.

{e) Welders who nm to make welded sarvice line
vonnechions 10 mains shall he mquired b pass te
flbowing egs saLisfaclonily:

{f} Weld & warvice line connctron fuing W a
pipe section having the some diameter 89 a wpleat
main. This wek! shall be made in the ame posidon
a2 thex \ype of weld o5 cund= am the Reld.

{2] The weid shall be woed by ahemgring o
break whe fiating off the r pape by any available
means (knocking it aff).

A saple shall be rojocied of wthe beoken weld e
the junciion of te fitting and run pipe shows itsomplale
fusicn, owerlap. or poar peRemation.

| St s A1 1)

41

£ Fur the periodee checking of wekders who work
on smell servece lines only €2 i, or smalker in dameser),
he Mollowing special feld jest may be employsd. This
st shobld not be used as & Jubsiluy for ahe original
gquidifying wesa.

Two tample welds made by the weider under 251
shnll b vaken fromn simel service line. Each sainple shall
b i B in. long with the weld [oeaied wpproaimately in
e cender. Qe sarpde shall have dhe ende Aomemed
and e entire joint subjecied do the densile prength
wt. Failure must be in the panod medal and nod sdgcent
10 or in e weld mew] (o be accoprable. The second
swnple shall be consered in the geided bend aestiog
mochine and Bear 10 the contour of the de for a
dislance of 2 in. on each side of the weld. The sample
iu be gecepuablbe musw show o breaks or crecks afuer
remaval fronk the bending machine.

When a kensile sirengah westing machine is not aval-
able, two bend wst samples will be acceptahle in ly
of ok nsion and ong bending 1est.

(i Tesrs far Cppper Rriv, Perzomnel whe ae o
Wk an copper pipFng shamld pass the fullowing s
sasfactorily.

A brared o soldersd copper bell joanl thould be
made an any size of copper pipe used, with the axis
of the pipe statiooary m the hunzomal posilion. The
joim s¢ wlded 15 to be sawed open lagidodinally o
the 1op of the Fipe (the of beng the uppermost poin
0 dhe CiCUMSEAnce & Gime joinl i beazed]. The jalm
should be spreal opam for exenubation. The bell end
of the srint must be conple=ly bonded. The spigom
erd of iht joan mise give evidonce than the biaging
Blloy las proched il beast 75% of the udal ama of the
L=lesceped surfaces. Ar leaa 50% of the kngth & the
top of the joint mowst b= joiped,

{k] Records shall b2 kepl oF the ongioal less aud

all subzcquwent tads conductsd o0 e work of =ach
wibber,

L]
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APPENDIX H
FLATTENING TEST FOR PIPE'

fu) The fMavening best chall be made on standord
weight and extra strung pipe over MES 2. 10 shall mal
be mauired for doubls =xum strong pipe.

rb) For v lap-welded and bultwelded pipe, the @
section shall be 4 in. w & . in kngih, ond the weld
shall e bacoked 45 deg from the Line of direcliom of
the applied Turce,

fel For eleciric-resisance welded pipe, bath orop
ends fromm each kength of Fipe shall be Aartened bevween
parallel plajes with the weld at tve point o makimum
beoding wnil che weld 4t the peint of makimamn baung
undil the cpposiee walls of the pipe mezt Mo oponing
in the weld shull wke place wotil the desance bejwesn
Ihe plates is less dhat twa- thinds of the original cuside
diameter of i pipe. Mo crscke ue breaks in the metal
Hher than in Uwe weld hall socur gntil tie distdsse
berween o plates is Less than one-ghrd of e griginal
outside dizmeter of the pipe. bt in oo case less than
lv= times the thickness of U pipe wall Evidence of
lamination vc burnd maleriab shall nou devebop during
e enlire flablening proceds, aml the weld shall not
show anpurons defeces.

gl For searnless mipe dee test section shell so be
l% tham 2'% in. in L=nguh.

! %ee parL BT 19L]

143

{e) The lest shall consist o Naening 8 seciicn of
pape Between parullel plates wnnl the agyuasite walls
mesd. For aclded paps, o apening in the weld shall
ke place until the distancs betwsss the plale. in fess
than thres-fourths of the oiginod outside diamecsr for
htiwelded pipe. and twe-tirds of the oucads diameter
for lup-welded and elecirc-msinance welded pipss. Mo
cracks or beeaks imothe meal other thao in the seld
shall oceur wotil the distance between the plaies is loss
than dheec-flfths of the cuside dismersr fon bunwelded
Fipe. wnd one-bhird of the soeside diameler for lap-
welded amd ebectnc-resistance welded (prades A and
E} pipee. For seamless (grades A ad B) pipe o
breaks o0 cracks in Hee metal shall cocur wnbl che
digtance belween the plales is less than thal deswn
bl

L E
YT
where
D - axwal owswe diameler of pipes, in 42375
. iweminalk
) dislance bedween Aatcning plaes, .

deformsdien per wist lengeh {enpaant for a
Daver prade ot steel. 009 for grede A and
A7 for grade B)

nominal wall theckness of mipe, in,

Urevinus page is hlank
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APPENDIX I
END PREPARATIONS FOR BUTTWELDING

[1 EXFLANATORY MNYTES

11.1 General

Thiz Appendic applies 1 end prepararion for buil.
welding ssctions having utequal hikkpesses ad wn-
equal specifisd minimum yield sirengchs.

o) The skerches i Fg, 15 iiusirate soo mabbe prepa-
ratisuns Tor joining pipe cuds by buttwelding for manerials
having umcqual wall thicknesaca andfw with unequol
strengths (specified palnmurne vield sirengch).

fb) The thickneas of the sections ba be jouesd Leyonyg
the JowW desgne area shall comply wah the design
requirmeenls of tis Coubs,

fob When the spacified minimum yicld soenpibs of
dve sectwns do be jodned are Lisequal, the deposiced
weld mictal shall have mechanicel properties a keast
eyual Wy dhose of che sectivn having the higher scrongch,

Id] The transivon bovween ewls of wnagual chicknes:,
may be accomplished by daper or woeldug ac illustriged
ur by meats of & pifabricasd transition dng.

rrl Shap nolches of grooves al the odpe of e
weld where b jeirs a slapled surface shall he avojds,

tfy For poiming unequal thicknesses of sgual specilia
dnimum yicl strengihs, dee rules given herein apgly,
excepl thewe i ner minimum angle lionin ta the laper.

(g] The wakimum thickness, f for diegn purpeses
slugll e W2 prescer wban 155

F1.2 Unequal Inlevial Diwmelers

{a] For piping 1o operatle 3l hoop stecses of less
tan 0% of specificd minimum yield strengih, iF the
nominal wall ducknesses ol the adjioining ends do e
wary mare than ¥, in. no specal metmen is NeCCsshry
provided ad=quats peneimlion and bond is accnmplished
in welding. If the ofizel in greser than by in., che
follawing paragraphs will apply.

Rl For Stress Levely 2096 o More of the Specified
Mincrweme Fiefef Hrgagth

(40 LF abe mwannal widl dhickness of the adjcening
end: du il vary more than :!-"]3 ., ek speciik Insnimene

43

i necessary, provided [ulb penetreton and Bomd s
acoimplished in welding. Ses sketch {a) of Fig. 15

(2 Where the waninal intemal offser iz greasr
Uan ¥y in. and thers 5 w0 aceess bo the inside of
the pipe fur welcling, the Wansiton sl be madke by
1 taper cun on the ansude gnd oF the shicker sacteon.
See skeich by of Fig. 15, The raper angle shall na
be greater than A0 deg for Iess chan (4 deg.

3y Whore the naminal iniemal afifses s more than
Yqpin. but docs nac cacoed one-halF the thinner SECHRON,
bl theee is aeess (0 the inside of the plpe for welding,
the: ansicion may be mexle wilh 2 tapersd wekld Bx
shvrmn i skebch (c) of Fig. [5. The lamed on the thicker
section must be equal o the offesl plus e lusl un
sblugg wsericn.

rd} Where the nominal imemial (filsen is more then
one-half the thaner secison amd dhere s Beceds 1 the
insle of the pipe for weldug, the iansition mey be
made will & Laper ot o0 the inside end of he thicker
wction as shown an akewch (bp af Fig 15 or by 8
rombinatioh sper weld dn ane-half the thinner aeclion
] @ Liper cul from thar poiot as skewm in sketeh
(d) of Fig. I%.

L1.} Unequeal Esterned [ameiers

fz) Wiery dhe exiemal offss does ool 4xcesd ane-
half the hinner section, the dmnsition may be made
by walding ax shown by skewch (o of Fig. 15, provided
the angle of mse of e weld sudace doos N e comed
X ke and boah bevel edees are properly fused.

() Wletre thers 1 an exlemet offscr ezceeding 1ps-
halF the thinrer sectson, et podion of the offser over
¥t diall be Lapered as shown in skeich 4F) of Fig 15

114 Urequal Internal aod Fxtermul Dismctess

Wheie there is beith an inesmal amd an estzrnal
nifset, the goint deswgn shall = a2 combindlion of
sketches (a) thmugh (G of Fip, 15, ok skeoch p.
Farticulor artention most be mud in proger alignmemn
L ahese copdditions,

Previgus page 5 blank
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i

T T T e

SENERAL HOTES:

Tal Whan o weokdicg s b in wepd, [t fall e ingarmad gvar thes Tvpa ol connvoben.
bW = S fuat et b ahan By in

fed & = Yy In.min, Yg Inomas, uniee kg el G B Hirg 210 [0 ussd.

FIG. 71 WELDING DETAILS FOR OPEMINGS WITHQUT REINFORCEMENT DTHER THAR THAT IN
HEADER AND BRAMCH WALLS

Sa i Fad

W, min. = 38 bt ret e Han Uy e
Wy min, = Mg but Ao b Usen Ty 10,
H'smin. = A, bt not groamr than A
# = g en. min., urtess beck weaklad o ek ing Arlp B eed

GEMERAL MDTERL

[al AH waits to hose v hey dimrogEsne, snd & minimasm thmat = 0,707 & g demanson.

Il i e thomsopr Thgm M pha mednforing marriber shall be LpaTed dowds 0o 1ha hascher wall thichnms.

lc) Prgrwickd btk in mintomamrent 1o sl akaps v b walch s 7 provids veniing ouring
welAr vy el st reatmaend. [San pars. 33147 (R

FIG. 12 WELDING DETAILS FOR QOPENINGS WITH LOCALIZED-TYPE REINFORCEMENT
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GEMERAL WOTE:

GENERAL NOTIL:
Siraak Thuid DS WL N R T Prizrec b my PP ORCETIN 10 Tl |
on bach pides of ploa mesl wnder e, wakagm b horbed veeids s 12 prcaie
Bl 11D MRl | i o] (iiried Y [ e g vl Ty vl hatn,
AT mrakrenann, [Sas mars. BI141 (h],]

Toen Type

Mot v for e typer.

Swave Typw

rrr:frrrrrrrsrrfdrers=—rrer,

Sadchd b ard Slwawr Type

Sadd e Type

FIG. 15 WELDHNG DETAILS FOR QPENINGS WITH COMPLETE ENCIRCLEMENT TYPES OF
FEINFORCEMENT
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Fla. 5

30 deg mept.
st 1 g ke £
L MHete T4 T

ey maa,

" T i Mapet.
jap M ey i, [1:4)
[Mom 1]

I g, snge,
T g, Min. {T:4}

(Mot {111 .

{jﬂjﬂf DS, frim.

e

}
1ab 1]
sl Tl
) iy max,
t4 dag man (1.4}

[~ |Msth (41]

o
HNOTE:
11} No menimwm wian sy gained

have aqua speifagd forinmum yield sargthe

14 dwg. mn £t:d]
{Hane (10 i

[gh Cernibbnawtion n bt

Fla. 15 ACCEPTABLE DESIGH FOR U'NEQUAL WalLL THICKNESS
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(nh Law Jeiiot Fiage () Birtt Wity Flange

*at lang
than ¢

'-'15-"

& pin = 1 1, but won (e ohan Sy 4.

] St Taleirg Omiy |11 Booket Yiakituy Pl

Tkl (hroan

Tiaoorionl mhrods I""——‘"

Slza af vesdd

|t Comran Foflert Wald

i S Fible Thuid

FIG. /& RECOMMENDED ATTACHMENT DETAILS OF FLANGES
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TatHe 1%
|
E
[ | + k
m L
Gl T
e 2 5 K|
TAELE 11
LIGHTWEIGHT FLANGES
Drilling Templaue
Insige LTIEY
Nominad iThriside Diameler, Lanpti Iemeder Numbes [hameter meter Aparoe. Wesght
Pipe I it e, Thichee=td, L of M, o Mub, ol and Leih it Hode Eath,
Sine A i LM-ae L7 L £ =L sl Epll: Clrche 1]
[ 11 e Bz L' Flu, B Yaon 2l g 11
] 13l e B2 Ly qlis, | o gl (FEN 11!
i 16 T 1088 1 12 12 N 14 L)
12 1% . L2.88 ]!.-':. 11%, 12 Ty x 17 az
14 21 e 14.11 1% 182 13 1%, 18% 14
16 21k % 18.14 1% 1B 14 1k 2% a1, LE:
1& 2 L 18.14 1 14'g 14 1%, = 1 2%, 3
0 7Y s 20,24 1% 2z 1a 1% =1 a5 L3
It r't 1 P2 Fn 1k 24%, R 1% 0 1% 7' Th
zq A L 24 15 LS Inly i L%, = 3y 25l 111
5 LI I 6.2 1 F L i ihoa 2l N 12
1] dalg 1 2825 1% 1115 20 [P 2 H 119
o 1%, 1 Mas 1% w2 ! 1 e ¥g =h 157
az a1’ 1% L ER L (L1 LE R i 1"jaa b1 L
LT a3, 1% 34 2s 1%, 8%, 3z LY u A LIHES 1
L") L[ 1% .. T8 L 12 1= Az, 75a
b | L1 L% e i 2%y 2 (R E a5y thid
Bk 5oy 1kg 1% w3 1® 1« g a7l 2B0
a2 cy 1k 13 a5 k[ AN T 434, 124
dd o5l 1 25 a7 a0 SLEAY 1Y n1ly a3
a T3 1% .. e a% 40 1% wa'y LEL 13
a4 iy, [ . ', £y 44 1% mdls L1 4ZE
An tl's L ) 1'% 5% 4 14 x w5 15§
52 B4 LA . %, 4 aa L o 4% £y 477
54 Bkl 1y e 2 sT aq TEAEY 1 sy ElIE
ol 3 1ty 2l B3 5 1% a1 LA LAl
b B 1ty .. 2k B =z 1%, a9 5 ™" T
12 MYy 1% . 2y 7= &1 14wz Bzl £AE

GEMERAL MOTES

i} Lghtmbight Madogk. ard MgA-lacad ard Dasiqrnd 1or w2 wilh ful Face gaskel ar xbeslas sheps gasker exiending Lo ke bult hale,
by Mge e grdbard Y 1igidwaeighl bLanedes 5 25 pEl; dilllaned 15 the same 35 Class 125 skanfard.

[l Thiz Tab e epcompassrs Famged Jisd colld Ak, far further inlsomaelan, «2fer 1o A5 T & 106,

BT

$11 For nomingl e boom I Chraudh T2, Chil ivwdk diareler, S whall be 2 specified by 1he purchazer.

131



ITDH. ASHE E3L.A~-ENMGL 1999 W 0759670 Obl?204 117 HR

ASME B1LE1¥% Ednlon

APPENDIX J
COMMONLY USED CONVERSION FACTORS!

TAHLE J1
COMMOMNLY USED COMVERSIDN FACTORS
CeeanLily Lo i F atLir

Flanz &~ql= ey bo rad 1.745 3323 E—03
Langh . EDm Fad 1) E-{Q2
#tom 1043 <12 E-O1

TR g m 1409 11110 E+2

Area .2 o 4451 00 112 E-04
Fe? 4o 3.292 309 111 £-nz2

Yol A g Z B3 &5 E-02
W5, gal ot 17184 =13 F-03

in} e m’ L4238 FE E-05

aF CFlesd, L5 ko m? 2387 1] E-o%

lar La m* L. NG F-0%

WMLy LA Lo THIE SR 410 F-a3
e bo mes 3,046 (L; .. E=31

Ert¥h 15 o Fordl iH E-ill

muhr to mes 4.470 d 111 L-Dl

mi'hr ko kmsh 1.643 J4q 112 £+0n

Kan rz Lmeplr) o kg Z.B1a LT E-n2
I Lareaird Bo kg 4555 q1q F-niL

slug 1o Ky 1.459 30 E+CL

AECelEcAlan Yrmer! 1o mos? 1.04H 111 3 |
ied, graw, bo mis’ 4 mip 411 [+od

Farce gl to & A0 a5 L11 E+20
LN % qqy 2 E+l

poundal ko W 1.3BF 554 & -0l

Pardwn, 10r Wl-mlel m QLA AL B Tl
IbF-in. 12 H-m 1.179 zaH E-uL

IhF-Ff g M m LAas M| E -+

Prassure 111 pal 10 bar £.2:9d LY E-n2
Pa In Er 1 3mn F -

kM2 10 bar L.0a0 E-0OZ
e Pl

' Extracied] pamiahly fium mSME El-1
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TABLE J1
COMMONLY USED CONVERSIGN FACTORS (CONTDN
Juandity Canvarsion Faclw
Sredss (10 ariita MPy L-N:LEY TaT Eafl
bigrin " 1o MFa & Hird I EsOC
WA e M Pa [ HUTH .. E+0G
Freryy, wiwrk B 1ITI Lo X La55 0%h Exnd
Calyrig Ty q 1H% B Ll E+I0
A tten ) |.Xh% ElR E+u
Prawar hp 1590 A lulfecl Lo ' 450 F¥3 E+02
Temperacurs 11) “Cio K oo —-FF1 05
"Tin K b — lix + 4505701 &
Tk f= = {17 = 32J1.B
Tyinperal e "Lk 1.3 LLI . E+00
imeraal "Fro kK ar [ 3,533 LL 1 [ |

GENEREL WOTLCS:

1ax Far allar (fevwdnd y pigd Caebpertibn [30dory, mefar 40 a5 T [ 3480,

Lty The 12ck2rs are whitlen 25 = number geealer tham ard &4T 15 IRdn 10 ailn siz & s deimal poaces
Tr# numpbar = fmiicwed by the tler € 44or edpanent?, 3 plus ar moodt 2embsl. and e dgils tha
indicale 1 prakr al 10 hy sdirn b Aaaribee most Wonplig el {y gbtgin the correcl vm e,
Foragamps,

1742 329E-07 iv L.745 325 v 1977 or 01T 453 20

MOTE:
172 Re gigushin are pac] in jpmm gf bha ipeee Lk,
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Takh [
TABLE J2
LIST GF 51 UNITS FOR USE WITH B31 8 CODE
CHHer Unils or
uamdity Unit Doie 101 Sambo Lirtlit#ioeny
oo and Timte
g oangh adan rad deqre= |cecimalirad)
il angle Dieradan ir ..
lnglh maber m antic Al mi & Inkdeigdlon pnly|
e +dre miser m? .
=alume fubic megr m’ Infer L ko loquid oy
(limit yse bo L and —L;
rc shAll ree ok wiesd]
L] & atdl H i ride Ionany, hour Chl, gy
{ds, week, and year
Arpdar wrlogity radion per second s .
welociny e e o m's W CTeeler per howr CKmUh: Bge
wehirle speed, Wk o
nav gealias onky
P iadm? Al R i el
Pl T
requercy henr hr Tharle = cycle per s=oond |
rebplenal yeed radian per smcand ralt et e A 1],
ravalubins per minoe ko
min.
MEZ N
mas kil rere k3
denaiky kllogram per cubic megar kym’
ITI T Gy kllagrem-meter par s=cond kg - ms
moment o memerdum kllagrah-Suant sHer per k3 - mi
wcord
Angular mamentum kildgram-dquirk nmlir par ky - ms
oo
Apcekeral o e ler e st squared st
momen ol inertia [T [ T TR T R a1 ky ' m’
nre caradan h
Tt ol Pavca Horqual Temdgnkler N.-m L.
1L Il ] ar Ear lpdical = “wradon gar gy
Tealard
siress Mo e 3l MP1
Wiy chnam-cr paeral-second Fa-s
alsorpily ChinkrigRin ) SAY mejer par serone mis
Torlace eeon rlmto [Mr TRlbr Mo i
A RETTY, weor |oul 4 kilcwaLl-mur 1hdl' - bl
frofbalr et "
Impact strengbm joule 1
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TAELE .12
LIST OF S[ UNITS FOR USE WITH 831.8 CODE {CONT )
Hher Unsis or
Dmarmiity LNl [ 417 Ipmbar Lirote L i
Hr-p
L=mperature: thermo- W.ewin K degqeee CEkIUS L0
dpnamic Ncte 121]
lauiper At obFree ghan Heqree CPlsius i halyia (K1
Iraercafs e c | Mol
1211
|inea Eapanyiun AT [fr MR -KRwin ¥ L I_: mmimm K]
cplficiem
quarelty 2 bl jodk= J
heat ‘lom rxe Lk W .
dapsily uf Ipgl Plirm rale aalt per Aeler £ ared Warmit
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APPENDIX K
CRITERIA FOR CATHODIC PROTECTION

Reprinled with pemedaeca lirm o Midi sk Ssprclion of Comprios Engmeers' KACE Sanducd BFOISY, Semion &,
Asianeh | V) derotes word chnge Trom NACE. &zl

-1 Indrmluction

&1l1 The purpe of dus Appemlia® iz 10 Tid
criena for cathodic protection which, when complied
wilh #ither seperat=ly or collactively, @il indicoke tha
adequare cathodic proecrion of & cnewallic syslem jn
its electrolyie has besn achieyved.

&1 Caneral

821 The objeerive of warg catlwnhic probection iy
m comMrd the cpmocion of medellic surfaces in conect
with electrodyie.

6L2 Tha salection eof & pacscular criterion for
schipving the objeclive in 6.2 depends, in pao, wpon
pasL e;periem:-e with sinuilar sipupipres aml envitonments
wherein the crterion has besn used swecessiully.

&2} The cntenis in Sechison 6.3 have been developed
through [atway axpetinent orempinicilly deermined
by gvaluating data obtained fcom successiully operascd
cathilic proection sysdems. It is A intended that the
operaLing compeny* be limiced o these crierla if
cun be demgnyimied by cdher means that the $ontrel
of cootosion has boen aclieted,

d  VYolge mwasorcacnts on papelioes oe w
be made with the refermncs electrode Iocaed oo the
ekectmlyl: welage a5 chse as feasible v the sinciuns
surfece being, inwvestigated. Consideranion shall be peven
e wvilluge {[RY dops ofher tham those acmoss b
clruclurs ciecinelyte bowndary, the precemce of dissinabar
melaks, and the inHhence of other sineciores for valid
nmerpreaten of volage ineaduemicents. ™

815 Mo o cnceman for evaluating the effecive
ne=ss of cahcdic prodection has praven W be swicleesory
for all comditbons. CHEm & combmnatlen of criena is
meeded for a single sucurs,

LST

&3 Crileria

BAL Stesl mod Cwst Iron SEractunes

#A.L1 A ncganee (cathodic) valuge of a0 bease
GRS wolt g5 measwred betwezn the structurs surface
&l 2 sanueaed copper-copper sultate mference elecimde
sonlacting the ekecirolye, Determinenen of this wologe
is Lr be mude with the profeciive curment applisd.

6L1I A mimmuen negauye {cshodic] voltige
shifl of 300 millivels, produced by e applicaion of
prapeciive cureedn. The woliape shift is meciswms belwesn
the strectune suface and a saburawsl Sopper-copger
sulfere releremcr ebecinsde combacling the lesimalyie,
Thiz crilerion of woliage shifl aypplies o scaces ot
m cmiaclt wilh disannlar metals.

5213 A minimum negauve [cakwodic) podanza-
won volage shaft of 100 millivolis measemsd hotween
the simucmure sufecs &nd B Ssuraced Coppsr-Copyer
swllate refecence dlecirale conlating (he clecinlyte.
This parizaton weltege zhift ia 0 be dermnined by
intupling the prdedlive cument and meesuring the
polanizanion decay, When e cwrent 5 iniually inker
oupked, an immediste wollage shilt will ocour, The
voliags reading afcer the ianmediase shalt, shall he uyed
as the: hase reading from which fo measure polarizecion
drmaay.

BA.L4 A sinucswrs-ao-slecirolple voltage a0 lean
wy megulive (cathodic] ac thot oniginally esteblished s
the teginning of the Tafel sapwm of te E-lag-[ corve.
This drudare.Io-plecindyle voltage sholl bz measured
borween the scrwcre surface and b sducsisd coppcr-
copper sulfale mefuenoe ekactmds conteciing the alaetrs-
Iyt ar O sare [ocabon whene voltege megaremends
were taken w0 oblain the E-log-1-carve.

BALE A net padeciive curpenl (e e ebscim-
Iy inda the simciure serface as meagered by an
eanh fucienl technsyue Applad al prsdel=mmined coorend
discharges {umalicy points of the sirucwre.
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BA21 A minimum pegecive jcechodie) wolwge
shafu " Bk miillivols, produced by the applvadion of
TarieCae cumrdil. The wialtage shull is measored between
the strecture sunface and & sateabed copys-cogper
sulfake refedence shectrode conoding the e lectoodyle.
Sep preciulnary nades o &35 and £H524

6122 A oliunnen Acgative foatlwadect polanzs-
ticn woligge shill of (00 millisvole, messoed beoecen
the simuiclurm surlsice il o saiursled AR T TP T
sullan: erfcoence elecmsde comtactiag e ebecirolyte.
This polanizocion weltage shifi s 10 b deoermaned
by indgmnmpding the pralective cameat and measicng
polarization docay. When the correm s imcially iacee-
mpled. o0 immediales vologe shifl will occwr. The
vollags rruling aller (he imeesdiale shil shall beowesl
&5 the base veeding oonn wihich 1w neaswe polancton
decay Bee precaniswmary noles in & 325 and 63134,

#3238 PRECAULIIHARY MIVIE
Woltxges: Matwichedanding che altemotive minimum -
teoa in 63201 aned AL alumnrem, i cathmlically
prowcied ur wodtagpes in choess of A0 el esedsured
Frlasien The simciure sofice and & salursed CAIpPer-
coppr U lEaie referonce electnode contacring e checrno-
Iyde amd r.:,mrr.n'-;alml Faar the l.'nll.;g: {1k {llT‘H Ather
chai those achoss che Swocturcs-cbecorol vee  Bowndary,
may sulfer parrogion resulling from e buildep of
albali o che mewl soclsce. A wollape 1 o= of
| 30 wolls showld ol be wsed wnless preeious sesl
vesuls ahcaw o appeeciable conmsion wall oo i
me parigular envimonmment,

324 PRECAUTMOMARY MOTE — Alkaline
Boil Conditions: Siece aluminem may suffarc foom cora-
A uncler ligh pH ocolitiuns and since applcidisn
ol cahodic predection lends tooinceeose th: pH al he
welal survace, carsful mvesLIgann o 1eling shold
be made bofore appiying calhodic proaccuon wo sop
pitling wflack, un afwninum siucioes i enyjmnmenpds
with a nosural pH in escsss of S0

Fxoosauy

613 Copper Sieiscfares

G550 A minimum negusive foochadic] polaniza-
man waltage shill 21 HER mnllivlls measaunsl betwesn
1 sprucwdre swrface and satraled cogper-cofipen sulfae
mfer=ncy glevimibe in the elecimolyle, This ppl.'lri:.alinn
valape shatt is 10 be debermined by incerupring othe
prateciive curmenl and meisuting the polanzition decuy.

ASFIE B1LX-1977 Eltlon

When e cumend is initielly intermapisd, immediody
vallape shift will ovgur, The voltege readumg atier the
iminedeas shill shall be used a5 the hase veading from
which o measure polarization decay.
.54 Dismimilar Melal Srecture
341 A ncgal'i'n: {pchrelir ) w:l!ngu_ [l ]
all siructure surfeses and 8 satlarsd COpPCr-ooger
sulfale ceforence electrods comtoching the edecirelyie,
equal o thal required for the mosl amodliv medal shold
be rwmdaingd, W angdiob=iee sirociores de ineoleed
that comld b damaged By high alkalinity [wer precou-
tigniiry redess o B 37 3 aml 63 X4], thay shawld b
slagercidly psled woh isulating Aanges o the couuy -
Blenl.

i.4 Aliernalive Beforence Eleoioodes

wd. L Ciher stamlard reference elecimsles oy e
subsuubed fur de sawcawd cogpce-copper sulfae eefer-
cice elecliodes Tawo cemmonty wsed clecinodes am
listed heliawe along walh dbhour Woltage oquavelenn
=85 volo redemed o sarureted copper-coppsr milfaie
reference vlecimsle:

6411 Sarorannd KCI calorel reference ebecirode
073 wall.

BALL Salwmi-silver chbomide refercnce clectrode
pezd in omma owaler O RS vt

642 [ adduion eo shece sandard refedsnce elec-
Ieodes, A allemitive mediulBic malenal o siuciure Qg
b wsed v place o ot sanmrased copperTopper sulfae
referemar o becirode oF he stability of its electrixde poden-
wal |2 wsswcd and if s wdoge cquivalem ecfoomed 1a
a sorironed copper-copper sulfake reference elecinul= s
eseahlislaed.

#.5 Sprcisl Coresde ot s

G501 Speciud cases, such as abay Clereils and )
checwrwral gradvenes. may exist which reguire the s
al” crit=rea dufferanl Tnam thee hsbed alsove. Bleadore-
ety of cureend loss and gain on he sinsccee and
COmene reacing in the elecinglyle have hecan oseful m
Buch cascs,

652 Alucmmal cnediliong s0memncs ckesT whoee
piscecnn 5 incffactive or only porially  efifechive,
Xch conduions may meclude eleyaisd  ensperalancg,
dicbarded coalimps. shizlding. baclerial abiwck, and un-
dsnal conliminants in Aee elecimdyle.
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APPENDIX L
DETERMINATION OF REMAINING STRENGTH OF CORRODED PIPE’

For stee] pipelines pperating a0 < abwwe 48F of he
specilied minimum yield strength, the remaining scrength
of convoded pape may be determined by i [ollowing
analysis.

ful Deweiming d=pil uf cemosion, d {30 Fg L1
IT o is bese than LO% of o, che mewmlnal wall ibickpess,
1 reductlion in MASOF nesd be considersd. U J s
greater than BUE of ¢ cunsideration should be given
o remaving the affecied segment from sorwics,

(& Dreelermine the effective kenpdh. L, of cormsion

abong whe bwigiludinal axis.
fe) Calculase the mindimensiomal faclor. A .L ____, -g-
r
A = A2 L1 [T T L)
whemrs= FIG, L1

U = comenal oubside dismeter of te ppe. in
M = the safe masimem pressare for dhe commoded

fdl For values of A lesz than oF equal o A0, arse. phid
; ercept thal P osoay ool caceed
o4
'3 fr) For valure of A greater than 4 0
M= LLF
r——L_ Fom L IRT - d
AT

eazept dhat P may nol zacesd P,
whene (f] Il the eslablished BIACH is eqoal o or bess than
£ = I predver of cither the decign pressure (- P, otse o ouded ftgiun may 1sin i owereioe Sl s
cluding the juiml Faciwd o ihe esiahtished BMAOP if prodecied from fumbher comosion I0 it is
MAOP, psig gprealer than &, the MAGEP shinld be mlioed s 1hid
Fois rol excoeded, of the cooraded region should be

| For backproubd infermaioe, st AMSUASKE B13G, Momuul for repaired by one of the metheds prcscrbed nopom.
Derermiamz s Bemdimry Sirengm af Corroded Figelingd. BSld o eeplaced.

[
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APPENDIX M
GAS LEAKAGE CONTROL CRITERIA'

ML SCOPE

This Apprralia provides crileria for detection, grading,
and conuecd o pas bealage.

b2 DEFINITEOMNS (APPLICAELE T THIX
AFFENDLL DMLY

biar frles hole thed be mede incdhe soil or peving for
bt Specific prarpose OF deating Ibe whiodace iimaosphere
wrh i combwisiibke pas indicator CGH).

Buibfing:  any striciure, thal is nrmally or occasicnally
enlered by humens for business, mesidcnnisl, or oAber
purpses, amd in which guy could accamulate.

combwrsaile par indicafar [OG1): & device :ap.]hlz
uf ab=becting ard messwring, gus concenoetions of the
anrmaes pheere.

confined fpace.  any subiurface sreucruce, such as
vaully, cakeh basing, or manhagbss, of wfhciend size

o Accommadan & pecson, and i owhich gas could
atrumalde

SJallowuwey fvrgecréion:  an inspecrioh performed after a
repair has been complebed to desemmine the elfecrivensss
of sk mepar.

BAF A5RCATRAd shhErreccwrs,  a device of facaliy wri-
biz=d 0y 2 gos company such as 4 valve box, vaull,
besl boa, oF wenced casoing pipe. whach o nar incendd
Ior Avnng, 1ﬁnxmi!|ing, aT n.'li'slnhulin.g EAs.

Il
ported.
Prowip denioet:  colsiais of dispaching qualfied per-

semngl withewt kelay For evoleating and, whers neees-
Lary, gbanng the caiswng oF probablc hwrand.

i lower gxplosive imil of the Fas being trans-

rediely  repeawable deviation o 4 OGL o oguivalew
mclruneznl, sxprescsl o LEL "Where the rewding is in
an unvented coffined space. conaderatson showld e
geeen I Abe mie of dissipolisn when the space s

| Sen pars, 8322,

1]

wenhl|aled and dhe rate of occumulanion when the spece
15 resedled.

Sl Swbeidrwetares [orher oot gy obsocicnes fafotruc-
trere  iny subsurface stuciures thet are of insefRcient
give b0 wrinunusley 2 persun, such os wlephome am
clecimical ducis and conduil or mongas-acseciaed valve
wnd meker boses, and in which gas conld sccwmulale
Or Migrece.

tenelr o subsurface passapeway large encuph for a
porsan 1 emer and an Which £33 could accomulece.

M3 LEAKAGE SURVEY AND TEST
METHODE

far) The follininy gas Bakage Surseps and dest meth.
ods may be employed, o= appleeblz, singly of in
combiiwiom, 0 acctwdsancs with written poocedunes:
{1 sirface oo deleclicn Aurvey
(2 subsucisee pag dereciow survel dinclsdiog Bar
hole sy
1) vegedadion sumeey
) passure drmop wesl
f3) bubble kakage s
) wlirasone leakage L
et survey and iest method:s meay be emploved if
they are degiced appeegueate aed are condocted an
wctordance with proceduress sher heve besn 1eseed and
pHonen W T AL leasd squal oo the meliowds lisied in
this sertion.
th) Surfuce Gor Phelechiore Servey
() Dhfimine, Thes Swrvey 15 8 cOodlroowsus Sai-
pling, & the atmosphere a1 or near grownd bewel for
Pusred o Tacahties and adjacent 5 abawve grmoumd gas
Focilities with a gas depecsor system capabde of deaecding
a concenlratn o A ppm o pae in BiT @ aky Saoe
plitg poinr.
r3 Provedure. Equipment wsed we perform thess
surveys mdy be pquiul:rl-: ar mohile Fip bonexd pipmg,
sampling of dhe armasphere shall mke pece, where
prachcal. at ng more than 1 in abowe the goound
surface. in sree: wheie the mping is wnder payement,
sumplimgs shiadh alzco be al curk [ies(], available rowng

Prevacars page i3 flink

94}
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surace apemings (such as manholes, calch basing, sewer.
power, and welephons duel upenings, fire ond faffic
cignal boxes, of cracks im e pavemnent or sidewalk),
or ofheer inkerfaces where the vening of gac ic likely
kr ciccur, Sampling shall b= edjecent o the sapossd
1mpng.

(3p Leflizairod, The wse of dhas suevey escclvicd
may ke limited by adverse condilions (sweh as excessive
wirdl, =xoessive wil meisiore, or surface sealing by
B On Walkr).

The sureey shail be conducted an spoeds sliow &nsaugh
1o allow an adequete sampde 4 b2 conrinuous iy cbunsed
By Havement 41 guipment intakes over e most [ogicol
vonling [ocaLians, giving comsidesaton 10 the becation af
Zus Tailities und any adverse condinions thar might cxist.

fob Skbsariamoe Gar ereerion Surdp

(1] thefemitian. Thes survey o 2 sampling of the
subsurface almosphere with 3 combuscible gas sdicaom
LXil) o dber device cipable of detecting 0.5% gas
in gir at the sample poim.

(21 Frocedure, The Survey shall be conducted by
perfomming tests with a SOl in a series of evpilable
apenings fonnlimed speces and small sehsiruciores) and!
o bar holes over, or adpeeom oo, the sas Faciliny. The
lowalivm el Ele= pivs Facilily and ity pegaimily ba buaildings
ardd aaher sbrucres shell be comiidercd in Cee Specing
Bl eha simple prints. Snmpling peinls shall be 05 clase
Bs possible 13 e man or ppeline, and sever fumher
than 15 Ft latermdby foom chee faeility. Along the roues
of the wnast or plpeluse, saopling peint shall be placed
at iwice ibe distance bedwesn e pipeline and e
I aresl lrulldlrl_g; wiall, ¢+ 3l My N, whichever is shorfer,
bt inono case mecd e spacang b sy thaw 1000 Tie
anpling pewern shabl inclds Aample piinls mljicsn
seryice laps. swesl iotersecnions. and known teanch
conneclions zs wiell s sumpling prinis over or adjacen:
o bured service lines ar ihe Dulding wall.

{F] Ertidimation

ferd Good judomemd shall be wsed o dereomine
when available openings (such ox manhales, vaulls. or
valve howes) e sulficienl o provide an sdequde
eiey. When necessary, addivkonal saraple poane (bar
holesh shall be made.

fhd Bugpding et el he of sofiscient geph
ko cample direcily within the subserface or subsimaclure
sriwi e .

(b Vepetanion Survey

{41 Defimiefon. This survey uses visual observanions
O il abmeftndl o wioswal indications o yegEEbon.

1) Pracednre. All visual indications shall be £vai-
wated Liing A copbisoble gas indwanr (C01 . Periennel

A5MF A31B-1%99 Taleon

periomming thece surveys shall heve pood all-around
vigibility of (e amea being sursysd, and their speed
o wavel shall be derEmnined by aking inoe consideracicn
the following.
far) system layout
&) amound and 1ype of wégetation
fed wisibilicy condifions {swch as lighring, re-
Aected lighd, distortions, tervoin, or obsinudlions)
{1 enilizarion
fap This survey rethod shall be limided 0o aneas
where adoguals vegeiusion erowth is homly csiabdishesl
thp Thiz survey Shell nol be comducied wwler
the Todlonvine cotditons.
) sdl meHsture eontenl ahnomually high
f2) wepetalion dormanl
(7)) vepeldmn in an wcceleraled goowih pes
mod. seh as in carly spring
fe] [Nher un:rcpl.ahlu wrvey melhiads chall Bwe
used for lacacions widun & yepeTaion survey Brca whers
vegslalion is el mleguale b indicate the presenee of
leakape.
Je) Presture Deop Tes
{t)] fagfigidtan. A L=d 10 chedemmine il an isolaced
searnenl of ppeline loscs pressure due 40 leskege
¢2] Preavedure. Baolines selecoed foe pressere doop
ests shall first be isolawesd eod chen iested. The fllew ing
vritgria shull b vomgidensd jn del=rmining A param-
LT
[af Fesr Pressure. A iest condscl=d on exisiing
Eucllibes solely Por the purpose of desecung leakage
chall be perfommed ol a pressure Al beust equid 40 dhe
OpEELIng  JArEsIuceE.
{t] Tt Mediam The el medinm mesl mieu
comply wik e requieetems of para. B405.
fr] Test Deragion, The dhiralion Gl the test shall
ke af sulficiew length to deseen Ieabane. The following
shodl b considernd in the determingticn nf the doaation
(1) volune: under Lese
(2 time rr.quiwl fiwr Che= dex! mexliom Ei
bevcarie Wwtpecatunr stabilized
(2} mensitivity of the lesl imelmoment
f1l Evidizatiore. Prosene driap [eslh shall be wsed
only wo ewatdish che presence or sbsemee of a leak on
2 specilicnlly isalited segment «f o pipeline. Mormally,
thizs iy of west will won peosde 3 leal betacion,
themrelors, Incililies on whech h-.ul:ug-g 15 indicated may
cequite Burther valusios by asoher detcebon meikod
50 thal the leak may be locaeed, evoluatsd. and graded.
[f] Bl Legkage Tetwr
i {r Defieition. The applicelion of a soapy water
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o odher bubble-forming scdwivins on exposed paping
W delermine Ihe eaistence of a beak.

(2} Procedere. The exposed piping systems shell
b meigonably cleaned snd comnplely cosded with e
solutson. Leaks are smlicaied by the presence of bubbdes.
The bubble-forming solution shall 1ol be used o0 piping
unkess il has been desermines] by investipasion o bese
that the piping is edequanely /esistant o divset Somgiug]
with the solurion.

44 Ltilizatfon, This sl msethiond iy be msed for
e following.

(x) lesting exposed aboweground ponicns of &
system (such as meler szl aseemblies or exposed pipuige
o brulppe cessings):

(6] @Sty 1 Nie-in joind or leak pair thal s
ek ioghwledd b B pressure west

‘gl Ulirasanis Leakage Terr
i) Defminon The esting of eapused piping facili-
tics wath én instrumens capable of delecting the wlea
St energy generaled by cscaping pas. The insiwnent
wseyl shall be swinable for the peessuce avalved
(24 frocedare. [Inothe lesing of & ges Faciluy by
thes meethend, bhee (olloaving shekl b comsademd.

rdi Lime Pressere. As ihe Jine presswre increases,
the magriude of the olirasonic eneegy generased by a
|23k imcresisms.

By Lovanlon nf Facatitg (ibjecls near or swr-
vaunding a laclily being tesied may reflcon or acenuace
the ultrsonic energy generawed, mabang i Fiffeul o
dedest or panpoant the beak.

rel Leak Frequency. A number of leaks an @
£ven area can creale & Righ wlraseame Backgnownd
level chat may roduce the detection capabilites of this
1ype of 1eat.

Il Tupe of Favciling. Prewmane and gis operated
equipment generae uliraomor snaney. The [ociuson and
amatnt o chiz wpe oF syuipmeani shall e krown o
dewermiice i e ulrasemiv background is oo Bigh

Fersonnel conducting this tesd shall scan the enire
area 0 eliminge e wacking of refecoed inlicatirms
Ulrrasonic abdscstions al’ Teakage shall b verified
sovdic panpasioibed by one of che other eoceplatde suredy
ar kst metheds.
r3) thilization The wlivasonic st may be wsed
For the teshng of eaposed piping Facilines; huwever,
if Ihe wirrasonic backoecund kevel prowduces o Toll-xcale
meser redding when the guin is set ot mikk@nges, the
Faciliny sball be leded by some oaher sucvey method.

Md TYPIHCALLY AYAILALDLE INSTRUMENTS
FOR THE DETECTION F GAS

{2l Type and Crencral Ligage. A listing of penerally
avaslable insinuments and their pvpe of usage s shown
in Tuhks hd4

163

M}*MAZ

{51 Mamtenanee of Mestramenz. Each insorwment wil -
lized for leak déiection and evaluation shall be operaced
in eccowdance with the manoladurer's mcommended
operading, instrwcrions and

f4) shall be poniadally "“checked™ white in wse
in ensure tha the recomimcisded voltuze requirrments
wre aeailabde

£21 shall be wesied daly ur prise 10 use do ensure
proper operation, and 10 deezmune thet the sampling
systennt is Fne= of lvakage and thal dhe Rliers are nat
absloucnng the sarmple e

{31 hydrmgen Mame inpizalion (HFT) sysiems shall
b dcsbed at emh SLATup and pEm:ul'iL'aI'I:,.' durlng a
Sy

o) Lalifration of fnstrumsi: Exch inscument uri-
lized for leek derecton and evaluation shall be calibrated
in acenrdiipee with tne manufaciurss's recosmended
calibranon Lnsuruccinns

[F] afer any epaic o repligcement of Tarls

[2i nn a regular schedule, giving considesatian
the type and usage of v wsicument invelesd, HEL
systems and COE insirumens shall be checked for
calibrarion & leas oue magh aoopih while ip g,

(37 &1 any fame= it is suspecied that the insirumenm’s
culibration hus chamged

bS5 LEAKAGE CLASSIFICATION AND
ACTION CRITERIA

ML Geporal

The fdlowing estoblishes a poocedwr: by which
feakape indwcatwns of fasnnalle gas <un e pradked
and sopdrmlled When sveluating a0y pas [eek ind icacson,
the preliminay sep 15 L deEmmine Che perimeler
ihe [=ak area When this permecr extends 10 8 buldiog
wall, the invesngaiwa shall continee inte the building

MED Leak GGrades

Razel v ap evalualiom of the locauon anlion mag-
mde of 3 Icak o ull the fullbwing Teak g_ral;i:'; sheall
be assigned | (hereby eslabliching the leak repair proceieg:

Yol irade 1 as a Jeak thal epresends am £aisting or
protable hazard to persons o poopeny and reguimss
imemesdiade repair or contineoes action emil che condi-
tigns are no longer haravdaws.

fb] Larmde 2 45 o beak aher is recopnized as beang
nonhazerdous &0 the Dee of odebcclion bul reguires
sehedulid repaic buseld un probable fulere hazerd.
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LR L ASME B3 A9 Exli
TABLE M4
LEAK DETECTIIN EKSTEUMENTS: TYPE AND SEMERAL USAGE
|rrrpivegsdt Tyomnd ~ _I.,n-cr Eensulivily Leve] Upp#r Sensilrlip Lavel 2 I Sampe
S lace juriey Subsurface Surery PPM (11 2 LEL % Gas FP& 7 LEL " Ga Me=hod Flow Rap*
Laalviic cape 5%.C00 11 5 S ammn 10 L2 land aspiraled
Ihckmdre % LEL]
Tharmal concaclielty 20,001 Ak 2.3 1C2  Hand aspirated
1" gy
amplifen tharmal caks jivilp o 1 79 IFy Pump 3 L'min
Irdrared dalecror .. 5 1,040 a 0.l Mumip 2 < pimin
Hedrogn Puang £ 21 ignigagion C h| 10,600 2N 1 Pump 2-5 L-'":'i"
twdeclor L m L&}
>0,c20 1uan ]

GENERAL NJTF T~& PP, poicea LEL, and permanl gas valises shown are Tpe mastheis cinserZralcns, Weere oiher gxsez auch o linpfed
paieclagm aac a1 maralazkarad pau A imeuived, sopripridls aditsime shall beooads L be commensuraie wiik the ooidcrgy = FESF procedores.

MNOTES
117 PFM = parls par milban

121 wehen 1w rorcirien <pe refral e gutsctahle is eazetded, U ceseole af fhe ipsimumreT malar will deogt 10 30ed ar wlaw,

157 e worulially Ksel adries soch delfarepl reds s

fel Trade 3 oo leak thad as wmhazardous an che
e ol detection e can be reasanmihly expeciel I
rEmalin mexibazardious.

M55 leak ClassHeation sued Actwdn Crlerks

Cricra for l=ak clessificosion amd |eikige condrol
gre provded in Tabbes ME3a, M33E, and M35C
Tie exacnples of leak vondiuons providked in abe Tubldes
are presenlesd as gidelines ansl are fol esclusive. Tie
judgeneen of the apecating company personnel ak Che
soerd is af primary importance 1 Siamimking the grads
agsigned w a Jeak.

M54 Beevaluatuds of 8 Lezh

Wihen 3 I=ak ic 10 be meevaluslsd 1see Acteon Crksnd
in ‘Cubl=s B3 3B el M3 ICL il chall be classibed
weing ihe swme coiters ax when b hab was O
discoverat

Ml FINFCHNTIMG

kel Soope

Fanpainling s 8 systemaiy precess uf nsig s
detegied gas keak o us seuece. Use of e following
procedurcs g. spproprisde chall prevent wwpecessay
excavation, which i% made lme cinsuming than pin-
poining 3 leak.

Mb. 2 Prwcwilore

[a; Dhedesmine the miprabon of gis by evabliching
the uuter Boondariss of e indicorions This sall deline
the drea in whick the l=uk will ey Be localed
These lasds sbiall e fuade with 2 OG0 withesit ox pensling
pivdsae offarm providing simple points.

() Lt all gos Doies o maniow the area of search.
srang pamsular sbiencion 19 the fecaticn oln ovalves
fcings, dees, nmd stubis, Connestions, have & relatively
high probabihiy of lcakape, Cauion sholl by geeiciesl
b prevens chunuge ke allee midengrorml  simciunes
dicriee bBannle, of CXCEFELIOE.

re) Mdemcify Forgign Gicifines o the aics ol search,
Luowsk fur evidence of recenl conslmclion eiivine: il
caulid hwee vonimibuiel o dhe l#akage. Gas mey also
migre and vent alang a ench preeadzd Tor okber
fawci s,

(il Fhiwve eveally spaced har of st bales over (e
swipecied Leaking gus Line amld e the gag b als
SOUNCE h':' idemtibying the Kest heles with the high:sl
reailings. All bar holes shall be ol equad degeh and
dizmetwer and dowm 1o the pipe dejth where neczcsany
w abiin comsiadent i wormhwhale reading=s All €00
readings shall be taksn ot an equal degeh. Only the
highest swairined readiogs shall B2 utilzed.

re] High repdings are famnel lreguently in toie dhan
vne agdpagent hor hede, and addicionn| sechniques are
meccssacy By deerming wheeh meding 13 closesd g the
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ARATE B3 19E |

TAELE M5.34
LEAK CLASSIFICATION AND ACTION CRITERIA: GRADE 1

Grade Bl

Bectiom Crrlena

Examohe;

1 B Ak 1hal represent an exlcl e ar
st hiArd do persord or
prcperly, diu] mhguines immedlabe
=palr oF Loali-nsiys ctvan b the
Condinns = & IDnSeE FALeTcL.

Hequres nroeyy soliom [Mode (111 o
oroaec] 1M 2wl rtperly amd
TeHTsnUaLE acdlan il The
Aomiinn: 4 no Ioregos
Iy,

113 Any |pak that, In the judgmenl of
plr ey personae] o the seene,
Iz segardid a5 e immediabe
hazard.

Esaping gas thal hak Iqniled,
Anp ingdicdincr ol gas Lhat has
migisrd inle: gr yighér & building
or inbo A dunrel,

T Ay ntading al Lhe outasade wall
41 bwildipeg, ar wiere gz would
likely migrale no 2l S Euighe wpl|
ol & bwlding.

Ay raatdeey of GC% LEL, o
Feaier in & confired Sgare

A4y rmpdng pf 9C% LEL, o
ENLEF in Ll UM g funes
lodher than qas assogaatm]

3 it Ly From which faa
weoiad likely mkiqrain ju the
nalyich wall of 3 ki dhneg,

B laab 1MIE . be Leen, heard,
or frIL, and Erad o in & g5 aign
1 My endarger Lhe gererat
public or proparts.

igh
3k

,_\.
Lo

41}

[h

L7

NOTL:

117 The garpirgd AChinn 1N SMek inlSLAces. mEy requing ono dr M-8 2 the Tallawirg:

ral
ial

iMplatdnling rompamy Smergly plan e paea B50.41
E=DLUALNFg HhETH s

L) fuggking off an area

Sd) rereming palii

ind Jlmnpling sowces o islion

) verdieg Ihe arey

Q0 arogasited ek Hlnme ol g by clasing ualeet or Mlere fedns
dhl ratifping police amd lirk oepdrt ment,

PI‘MW SOLMCLE Mll'l_'u' of the bar Role weadings wilk
mwmidlly decline over @ period of tioe, but i1 may be
derirable to dissipate ¢xcess gas from ihe welerprpny)
locauons b hasten thiz procest Bwplwation methods
shall be wsad with coution W avodd the distorting of
The venling paibeme.

{1 Dnce dhe widergroudd beakage hac been identl
fied, addiuonal hobes and desper hudes shull be probed
w bracket the ares more chesely. For esanple, s
habe: may be spaced & fboapar emitially, The 6-fi
SpRcing bebwern e Iwo highest dest holes mighi then
be probed with additionel e Bnles with specing as
close as 12 a.

rgr Addinoial sy inchsde eking COI recdings al
i op ull 3 bar hole ar wsing & smennmeder or bubble
forming sodution w determine which bar hole has e
grraed positive flaw, Ovher andications are dust parti-

165

cles blawulg fram the bar holes, he ol of Eis
waning frem ihe bar hole, or the Teel of zes Aow on
a sensillve skio surfacs. On ocoasion, sunlight defraction
can bz observed B e gas venls 10 the scmosphere.

Mk When pas s found in an wnderzrowsnd condut,
M5 AL dwailWble openings may be wsed e jsolate
the source in sdditicn 10 (he dechnigues peeviomsly
neeiticnesd. Many timees (e keak b5 fomed af tbe ingersec-
tion of the foresgn conduil and o gas lime, and parclar
amenliom shall be given 1o these Iocalions.

tiy When the petterm of the OGI readings hos siehi-
lized, she bar bole with the highest reading will usually
ganpoini dhe gay beak.

tie Wien and whcere pipiog has been exposed, west
wilh buwbble-forming solution, purticulorly o locae
smalkcr lzaks.
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M3
TABLE M5.2E
LEAK CLASSIFICATION AHD ACTION CRITERIA: GRADE 2
Grire Definiin Aclion Crilera Erangli=.
F A lmx% that is recogeice] o g Leaks thall be repairsd or ¢hearid 111 Cemks Segriesod Action dbeds of
norkdkargoies & 10F Lima o o 1 Lalendar yhar Bul na isier [Friaoy Froping ar Sther ddhvne

dearcticdl, tur Jumlibea sched.led
ok basead an peocbable hstpre
hazard.

than 19 macehs from ihe dale bhe
eak was resoed, In deleaminig
L resaer prioriky, crnferu such g
e Ipllnaing Shadll bk Cansiderad:
(L1 il and megeaton of gay
(2! grconm Ay of gas T builikdgs w~d
I Ak Sl A ek
(31 mxienl Al padmeml
(! ol cvpe and a1 condikivie Canh
= Frod fdp. nigiluce, ard
ngtural whiring.

Grouie 7 Ieaks chall be reapslingbd ] 38
loast ovpe avery b npeechy wnlil
cleprml, THE ArhdhGmcy o
rahpadluaL ovk Shall e derlpomined
by the lecaiinn ard magitude
ol 1he lhabede cond lan.

Grale 1 leaks map =dry gregllp in
deqree ol pebenkial RA1a. Goma
Grad @ kaks, when avalualed Gy
L ahowe criberid, sy petity
s=hachdmil A uair widlin ch> pesl 5
morking dave  Ohhere will jualily
repar il ) daws Juking 1he
wirking day on which the Bak 5
dispavered, Bl Silgazions shall
Lz Liroaghl, B et adbenLeoo of e
imdlvedaal responsible for wherieding
|eak repair

0n ghe cihe- hand. many Lrads 2
leaky, becawoe ol Bleir lecacisn and
magniede can b2 scheduled for
repair oo g cxgrmial rimeind bais
wikh periad C ekineLliAN 25
MHLEs5ary.

122

Changes in Veanwy Cemttied A

lea% teat, upiber Arafid o abeer

atter o 4201 cowadiiane, wood likel

migrate 10 1he oulside wall of a

building.

[ aaks Fpquiciens Acbian WStk &

B

ta) anp reading of 0% LEL, or
greater, vider 3 sidewalie in a
wiall-la-mall paetd area dhal
deets not aal 1y a1 & Grazde 1
lead

b any resling af jO0% LEL, or
yrikdeer, under & sleeek oom
walk-Lo-agl] parsm] kA than
hay srgealicant a5 miz=ation
and does nol gy oy A Grackk
L leak

(b ke oy s Bhan 305
LEL In =mali sylrlnmjyrs
lqgjher Iin 4ai 355oclalad
furrarucbues ) imm wok b gas
woubd likelp migrpe oreabirg a
jiratahle fures hazard

id) any rzadipg BEwsta JO0% LE
anl B2 LEL ir a condinad
spaLc

LEb any reded ey g0 3 pecline
amraling ot 30% SMYE, Gr
gaaler, ond Clasy Jer d
ot ion, which does nan quality
& dlrye | jeat

LFl =y repdieg ol AC%S LEL, or
grialar, In gas aseociles
sipanruckure

Igh wiry WAk thaa, In 1he |udgoram
of operaling fompHirg o rwre |
al e odely, is ol sulflceem
magniwde 1o |usldy srhodeed
FEpIr

Mé3 Precamtdens

fa) Llnuswak siwatians, which are anlikely bl pos-
Ble, nkay complicats thess rechniques an sminc oocasiong.
For example, multiple leakage, whick gives confusing
daca, can aocur. Ta eliminute {his patential complication,
the ares sholl be mecheched after repairs are completed.
Gas may Lo pockers accasionally and give o st
mscaien until the cavily in whiech e pocket has
farmed has been vented. Forsign goses, uch s gos Imam
decompased maerial. pooatonaly may be encauntened.
Thix peesece {2 charaeernized by fuidy constant CGI

readicgs borwesn | 5% and IR of gas i air chrooghon
an area. Landfll arees conld, thd, piwe substentiolly
higher madings. Gas detoctsd in stwer sysiems shall
be comsicened Angratng gos leakage undl pioven other-
wit= hy kest andhw srelysis,

(8] When pinprinting lcakage wher: the ges is heav-
Mr thap air (L1* gas) the gas wilf nomally seay low
neas the pipe level, hot may Aow downhill. P gases
wsually do not diffuse rpidly or migeate widely in Ihe
s0i] =0 (he beok s generally closs be che indwation. [T
the ges is vENLINE into & duct OF SSwer Grstem, il can
ravel considerable disCinles.
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ASOTE B B 199 LaSlna Tabde MEM
TABLE W5.30
LEAK CLASSTFICATION AND ACTION CRITEREL: LRADE 3
Gride o leiitiin Actiom Crilena Examgles
k| & Lzak thai 15 rnhazardows at the Ihewe lraks shall ke repesiusted { ks Repuinig Reprplastion ot

Nime of cedecteom ard cin b uring B age1 4chusduylid synam o Periadis ipdneats

redreorghly erpecked 10 samaln warhin 45 monte ol Y dabe 11) any reading of 1855 than kw LEL

LEVERL LTTS reported. whichesst actury [l in small gas aarciaied
il P Degh i reqarded o no subalmciures
longer vEEullh in A reading. 121 any rédding wder & dkree 0 aresa

wilhoud wall-an-wall pesing where it
iy pnlikely bhe saa could reprake 1o
kg Coprbiche el 2 & building

13 any seading of b chaes 205% LLL
in A confined toace

16T



STH. ASME B31.6-EMGL 1999 W O759E7TD 0L372L8 701 EN

ASME BS1.3-1%4 Ealrion

N1

APPENDIX N
RECOMMENDED PRACTICE FOR HYDROSTATIC TESTING OF
FIPELINES IN PLACE

N1 INTRODICTION

The pwpose of the neommended pracice os o cils
aviemes 4 Ihe impHnn segw that sheuld be aken in
hydiostate testing of in-place pipelines. I is inkeoded
9 provide basie guMelines only The pomions o dos
recanmbended practice thal cower the determinalion of
the preecure au whar the ppe specified imimem yiedd
aremgth is reached are only dsed when such dedermina-
Tion i feeded

M PLANNIMNG

Ll all [messare et shall be comducted iy dye
regiud For dhe safery of peuple and propery. When
(he [4EL pressurs iy ubove 400 psig, appropriabe precaw-
Liur~ shall be raken 12 k2ep peuple nol engaged in ahe
testing operutions s of the waling aea wiile condisct-
ing the hydroscaric cest

(] Yrlecticn of Tesd Sectinmy and Tesl Sites, The
pipcline may oced wr be divided oo sections foa Testing
b nsarlale areas with differeut west pressune peguicements,
or 1 okt desaned magimum and mominmm s pres-
swres due Lo hydrostane kead diffemniial The =levation
an the lesa sine, e hgth poimd and bow poani Ul the
islubed area, muel b knowe ok maintiin the specified
proasine Al thd inaximom and e manlnimn ebecalions.

fel Worer Socrcr and Warer Oisposad. A walsr
source, as wrell Be [ocationis) Joe waler despasat, should
be selected well o sulvpnce of the restiog. Federsl,
stidr., ond beceb regulanioms dwld be checked 1o cnsue
comphinke with respecy [0 UREge andiin desposil of
the water. In disposing of the woter after reshag, care
shuuld br Giken 0 prevent damags i oraps and eaces-
Sive EKHN ur ponlamination of streams, mvers, or
wdher wacerbodies includiong griouncdwies,

{d] AmFyen! Condinonr, Hydimsun leding in low
lempecaird conduans miy neguire

(19 beating of s mediwm; ar
r2! ihe addilion of lreexe pomil depresginis Cgu-
tion should = eaencised in the handling of Freeee

pond depressants during fess, Disposal of frea: poay
depressants mus e corefully planned and execured.

MY FILLING

Filling is resmally dane wath a bagh voldme cenrif-
gal puriyr or pumnps. Filling shouwld be continwous and
ke dune behind one or more squeegess ot spheres 1a
maninsize the amonnt oF air in the lice. The progress
of filling should B monitnred By metering ahe waoer
rump intp the pipelime and calculanng e wlume of
line filled.

T necessary a3 period of wmperiture slabilizgtion
belwesn 1l giound and il wider should be provided.

Md TESTIMG:

fur) fresrure Fusmip Mormelly, & posative desplacs.
MEnC TEChPROCAing puimp 1% used For pressurzing e
pipelme durnnyg L=x). The Aow capacity of b pump
shoeld be adequare o prov ik a seasonabbe pressunzing
race. The preswre miing, of te pump owst Be Jngler
than dhe aplicipeitd MiExiAUM lesl pressan
(B4 Tetr Heads, Fiping, and Valves The design
préwiure F the test heads and piping and e rawed
pressure of hoses and valves 9o dhe west menifeld
shiall b= rzx less than the anticipaced pest pressore Al
cquipment shoukd T inspected priwor o dhe test 1o
abrlermimes ehae it b5 b0 sancleckey condation,
() Pressiwedearion. Fallowoig is o sequeence For pres-
SumiLllMan
(7; Haisg che pressure im the secuoik Wk Aol amiore
than 3% of ancicipaked L= pressire and bold for a
unu periul B determine thal mwe major leaks eses
127 Pring this time poriod. fseniew the pressareg
ard check (he test secton for keakage. Repaic any
mijor |raks than are fownd.
réy Afer the hold ume peood, présarze al |
winuiom rate L o Gesl pressuee Baniar For deviavion
fram a sernighl Bine by use of pressuns-volume plots
LHIEs O AUKKNamc plkidbery
r4; When ahe test pressure is eepched and s1abilized
from peessuring operations. 3 hold pescod may com-

Mreviivds pags 15 hbink

1991
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Mih?

memce, iy s perod, tesd miedivm may be added
b rmeipuared o paintein the minimumo st pressee.

NS DETERMINATION OF PRESSURE
REQUIRER TO FRODUCE YIELDING

fu) Pregmuee-Volume Plor Methods | menabinting
devianon from 8 straighl e with grphicel plis, an
scourate plot of presswee werses the volume of waber
pamped i the lene sy be made cicher by hand or
autembatc plaer. To make a hand pld, dhe pung
sirokes gre counlel W skeenanne Yoloe BRd ploted
Aganmcd pressare readings. The plod shebl Be startecd
&L B prossurc law cnough 1o estehlish acciiracky ibe
siraight-line portion nl" the messure-wolume plot The
rinls shoukd e plodced Teequensly encugh w0 thal
dewiation from the sraight-line porinin con be dewenced
readily, The deviation Trom the swaight Line is the slart
of o nonlinear porion of che pressure-volume plial
god indicates thad the elasig Hiie of sobee of the pipe
within the seclion has beea eeached

il Wiebd for unsdenuificd of used pipe [as limiled
by pare ®41.012¢a) und albowesl undec paras. K6 L 1T}
and REIT.1%h} i% descooined by wsinp the pressure at
tle hiaghest elevation wilhin 2 dest secbion, at which
thz number nf pueige fookes essged volums) per
increbiend of prosse fise beromes (wive the owmber
o pump strkess (meisured sellume per incremend of
persture 152 that was oequirsd dunng ihe stmight-Jine
pen of the presare-wodurne ple Before any devialion
DO U,

fop For contral of masimum est pocssure i
excoeding 0% SMYRS watin a besu secrion, ane of
the Fllowing mcasunc: may be usesd:

(T} the presure af wlech e number of pump
strokes (measwred volume) per increment ol pressute
rise beocomes 1wice the aumber o punp swokes {mca-
sured violdwine) per increment oF pressune s that was
required during the straght dine arl of i pressane-
vodume plol belure any dewiarion ocowre.

(2] the pressure shall mol emeesl e pressone

'y
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ASME B3 B-17% Edikes

oeewrdng when the number of punp suckes {measoed
volumc) wken after deviation foow e scraight-line pan
of the pressume-volume ot 1imes dhe wollome. per
stroke, s osqual o 0007 vimes the oA secinn fill
voluie al aomaspherce pressure, Ihis represends the
average behevior of whe test sective. Individual pipe
Iengths may csperience geeaer of smoller sspansion
based on their mspective meschanical propetiies

Neé LEAK TESTING

If, durmg the hold perod. leskage 12 indicated, 1he
pressure myy e neduced while locating the beak. Afler
the B=ak i% reparred, a news hold pericdd oust be stared
al ubl cewl prosswes.

NT KECORDS

The operatng company shall maintiin in it file for
the wseful Lfe of each pipeline and endin, cecords
showing the lollvwing:

{al 1= nedimm

(] L8 pressuns

rel wst duracion

fd) Lesd dale

(el pressum pecoccding, clianl Bl pressum log

{f] prossure verkus solume plod 4T applicable]

{z] pressuee & hiph and bow elevadions

{h) elevotion at poind el pedssure mensured

(i) perganfs) comdwcing Lest operaior, ard e
cudtiakar, iF ueilized

(2] environmgotsl Taks (ambient wmperatun:, @in-
e, aoking, windsy, i)

k] manulactomer [pipe, valves. o)

(T} pipe specificanions (SMYS. dismeter, wall dick-
oS, E0C. b

(il clear identification of what is included in ¢ich
sl seclon

(W} description of any keaks o dailures and their
dispusiti

The above records shall be ewicwad w ensure that
the requirements of thes Code havs betn met.
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APPENDIX O
PREFARATION OF TECHNICAL INQUIRIES TQ THE ASME CODE FOR
PRESSURE PIPING, B31

01 INTRODLCTICN

The ASME B3] Cownnnbes, Code for Pressure Pip-
ing, will comsider written requestt Ror inicrpreAIs e
and revisns oF the Code mbes and develop npew
rubes o dicteerd by wechedugical development. The
Commimce's actieitess in this regard am limited stricdy
W anlerpretotions of the mles or U de consideration
Of fevissns bo the pressnt mles on the basiz of pew
data of lechisdugy. As a marmer of puhlished policy,
ASME docs ot agprave, ceoify, rale, or endore any
Hein, cOnstruclion, prapnciary device, o activily, ad,
arringly. indguitics requiring such comsaderativn will
be resurmed. Moreover. ASME dews nol act as a consul -
Lanl on specific engineering problets o on the gencrel
Bpplatmin o underctumding < the Code rules. |f, baged
on the dnquicy information cubemized, i s the opinion of
the Comminies tha the snjuiner should seek prolessinnal
gssistance. O wmpry will e peurmed with the recas-
mendatmn thal such ascistance be obdgined.

Imrquiries what do not provide e infowemation nesded
for the Commitsee’s full understanding will be rewmed,

a2 REQUHIREMEMTS

Inquiries shall be linued Srictly (0 imenprenns
of e mules ur W Ihe consideraclon oF mvisions 10 the
el males on the Basis of pew date ar wchnolegy,
Tnquiries shall mest the followiog regquirements:

ray Svope Invelve o single nle or cinssly relaned
tubds n b soope of the Code,

11

AT inquiry lewer corcerming unrelaesd subpecrs will
be serwrme).

() Bvprigrouad. Swe the purpnse of the inguiry,
which woubd he aither 10 oblain an sepreLation of
Code nuley o Ao propose consicdemtion of & e vision
b whe preson rules Provide ponciscly the wfurmation
meedid for the Commiues's uynderstanding of ehe i
quiry. being sur= 10 include refcrence 1 the applicable
Code Section, sditron, sddemla, pargraphs. figures, and
tables, W skelches ane provided. they shall be limied
ta ihe scogme U The iquiry.

fed .f.r:q'uiry Stran-le g

(F} Proposed Quesibods) The inguiry shell be
stiicd in & coodensed and precis: question (oemat,
amiting superfluous backyround infermalion, ard,
where approgieiate, composed v such a way that “yes™
of "' {pertiups with prOvisos) woubd e an oo plakde
reply The inquiry saaceck=nl st ld be cechnically and
editorially covvect,

(2] Freposed Repiwies]. Provide a proposed reply
stating whad iv is belseved that the Code requircs.

I in e absquires's wpinion. a revislos oy the Code
iz needed, noommended wording shall be provided an
addson ta infermarion justifying the change.

O3 SUEMITTAL

Inquerses should be submioed i wypewriten form:
Buwever, legibke handwrilen swpninies will be cougil-
ered. They shall include the. name and niiling address
of the inyuirer and be meiled w e following: Secreany.
ASME B3 Commiues; Theee Park Avenues; bew %ok,
MY (0018,
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ASME B 4198

Arceceability of vaulrs, 547 2
Adhsave joind. BIS. 131
Alr pigany system. 54353
AT receivers, #43 535
Alloy ximel, 304 242
AHEOL EHipesiiee, 05,232
Anchorage fof barsd piping, B35
Arc bums, B41.244

elinmnaion of, B4k 245
Arcii enwiramitient, Hid

Bockfilling
sles| pipe. F1.250
plastic pipe, #4241 100}
Bendts, clboors, arsl mulers, 341,23
Bends in phaslic piping, 842 44
Boarle, ®013.52
Boddle-tight facilises, control of prosaure in, B4%.21
Boele type holdec. 03,33
Branch connecum, welled
winineceniend of. Fig. FS, App. F
nules fof reanforcement of, examples, App. F
Erancless in plaslic piping, 842.44
Buildings ineended for human occopancy, S4.2
Buried piping, anchorape for, B35
a1 beads, B35.7
furces om pipe jounn, 354
Lrveral inlaprmadion. B35, 1
ineerccnsectsm of underground lines. 8356
rsirming e oo soif fracison, B35.3
sUppxws iow bunicd piping, 835.5

Carium stee], 804,241

Casing, insamian i,
of plastic pipang, 42432
of seel paping, A4 144

Casy iron, 04,12

['ad amon service Jines, 5403
colmesLiuns g magns, 54T 371
nse of, 544 1]

Theck valve, R 44

Cluss lecation, changs in, 254
dearipeion. 4001

Clearance teldctn wiams and clher und:r:gmund_

B TH {1

imien

INDEX e

of j:-Ja.-a[i.: piping, B42 18
of saez| piping, BAL 143
Loobd <limabes, moterels for wsee o, %14
COITOSION combee] im, Hed
Cubl ernpanded pipe. 304212
Lokl spwinging. HS.151
of piping. 83237
Cumdustible maberials, siocage of, in wampressor
slalinps. £33 15
Cornpnesson Aealiong, 347
comstrwerian of ko ldog, Bd3.12
dieayn f, 5421
eleeicet Farilities, 4452
equipmend. 8434
codmg s [ulsication feilures, 34346
emergency shutdomen facilines, B43 431
engine nverspend siops, 843,431
cipligion prevention, 43,47
Nre provdeclion, §43.42
fucl gas contral, B43.4%
gax trzaling facilitses, H43.410
loquud reveioyal, E47.411
lcpuid removal cquipmene B43.412
muftlers, 4347t
pressure [imiting requircnients, &d.d4
Eafct_'.' devrces., K43 43
venmilanons of dualdenig, 243,472
Cxkz, HAGC |3
femced areas, £43_14
[wcation of building. 84311
pipang, 8435
AT pipAng sysem, 843,53
A rec=ssers, 541,515
Fieel gac piping. #4171 %2
Eas piping. 331 5]
warng ol R4% 517
edraulic piping, S43.57
idenn licative of valves and pipiog, B3%.504
inscallavon of, ¥44.512
Iubircidiin 42l pip‘ing. 11 5%a
spectficarions M, B4% 511
sleam piping. 343 5
waser paping B4 55
{:l.1rn|'r|1.'.'=..mrx and Prme MOvers. H51.11
Conswrucuon specificenons For plasic piping, 442,41

(]
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Cuntanir, pipe. WM. 15
Combrol piping. 03,252
Coaling and lubricabion failures, 54346
Capper minmng. k326
dedpr of, 542,61
Fiwings in, 842613
galvanic corrosion, proléction dgaingt, 342615
jainls i, Sdl414
ualved 'il‘l. HEA12
Capper servics lines, £449.5
cranmeeions U mains. 249 64
design of, 34951
futings in, B49.513
Kalvaoae scLian, proection against, S49.515
im=ial lafion of. 544 52
jakns in, 59514
valvcs im, B49.502
Carrasion
conlrd, 60
peneral, B61
Coamusian, pipeline
axlnal, B62
in arctic savinmmeanis, Rad
in high-lemperaaee service, S0%
incemmal. B53
alTshewe, ARG0
records ol BEY
eiresy poamitnl and aber phenomena, 866

Caver and casing. mquirmens under cailroads, coads,

sireety, o lugliwsys
plassic pipe, #4101
wiezl papelings and nsgins, $41 14
Curty valve, 803 43
Custrimer' s meer, $03.311

Design
of copper service limes, $44.61
of plestic sernce hnes, 340.5
of steel secvior nes, 4921
[esign Mcior F
for steel pping, Sd1.11
for clearance between conlainers and hunbes,
B4, 3]
Bh=xign, nsiallation and kesting, S
gencral provisions, Sde.0
sterl pip:'.. B |
clagsiflcecion of kocations, S40.3
design factor, F, values of zseel
pipe, Tables B44.1344 ard B43 114K
design Formula, steel pipe, 84L.11
{abneated agwemblies. stel. 347 1210
leas oominal wall thicknezs, Table 8401134

ASME B31.8 1%

longitudinal joint facwe, E, Table 8411154
Flipq:.' 1}:.5:ig|1 walwes=y, Limviasons of B41 |2
prepulativn densivy indeses, 340 2
eraperacure deraling, Fuctor, 7, Table H1 1164
Diesign pressure, 403,212
Thesipn rquirermaents e vauls, &47.1
Thimerar, BH. 225
norlinal sulside, 54 I
Thmencions,
%1 foeewle) coneersion. W 5
viandard, S0 .4
Trires! ol ull plasne piping, B42 431
Thswikwution facilitics. sbandoming «f, 8324
Thsiritution main, #1229
Thsiribwarive pipaing mainccnance. B5 2
distriburkon facilitizs, abanduning of. £52.3
Leakagr surveys, #52.2
patrollng, 832.1
Daslribwtion sysdcm, HiTh22
hi gh-presure, B3.122
Lonw-preesuns, §13.221
Druciile inm, 212
Ducals woul pipe
{I-l:sign. RA2.21
inzeallation, Hd 2 22
field joinis, muking. K42 224
jeHnl resbainy, B42.222
laying, 342,221
janinly, 842115
mechanical, FdL.2] S5l
aaber, 8422150k}
threafed, S4L.255¢c]
reuse o, 3172
siandarf sirength, and comnlirmmance 10 AME|
AZ1.52, H4201%
gandard thiekmese selecijon, Tukle Ka2 X4
thickmess, slbwahle, 842 214
waluwes of 7 ard f allewable. B2 113
wall thicknese, det=rmiciateon ol B42 2 11
Thahile im sovwice Lines, 8454
Cconnecrions o mains. Bddd T
e nf, B49.41

Elongation, specifiad i, 304,215

Emergency shudown facilivies for compressor stalions,
B43.4%0)

Emergency plan, 3504

Enceraclonent, paralled. 805,14

Engine overspes:l dups, 43432

Eaits wt comnpreszor slalions, B43 15

Expansior und Meaibality of piping system
vomrpones, B3



ETE+ASHME B31-.B-ENGL

ASHTE DM A1

amoum all expansion, 8327
flexability squirements. #3723
Explosion, prevontion of, R435.47
Eapusz piping. supports snd anchor for
arwhmenl of supperls or anchoey, Bi4 5
forces on fnpe juints, TH 4
materials, design, and insuallicion, §34.3
proviswon for expansian, 34,2

Fatlure, pipeling, mvestigniion. B50.5
Tield joinis, making. For ductile won pipe, 542 324
Firt prutection an compressor stenans, 84342
Filtings
in copper mains. 342613
ol copper serviee fines, S350
Fitnings acher thaus valves an) Tlanges
Biranch coppeclions. 33133
special commpsients [ibricoied by welding, 531,15
speciel Gtlimgs. 331 32
standerd frungs, RA1 31
Flanges, lighs wrighe, app. [
Flanznitg et Tor pipe, App. H
Fleaibilivy and suess incensificatian Fagtors, App. E
Fatees vm pape paints. 5354
Fracture control and airese, Bab 014}
tircle Frucbure crmdegl, 320 100K |
dudlile fracturs amesy, B41.1182(T)
Fuel gas control, 543 45
Fuil gas paping, 34332

L [VURRS COLTOSR0N, PROMECLom agaimst, in cypper
manrs, fdlfl5
Clag, KO3 L1
Hassperaiom of, BO3 |7
Cas Teakape conlrol critenia, App. M
Gas whanm, XEL.213
ias piping
pdewafbcation of valves and piping, S41.514
instollation of, £43.512
specification for. 34351
beszimg, of, $43.313
Lius pressoms. control and limating of, £33
in bHLUlc-Lizhl Lagalities, $45 21
of gns deliversd o donsesoe aind small cwstnmers
frean high pressor. dispibution sysecos, #4524
in Thigh-presswne dissnbuwacn sysems, A43 22
high-prewsure system upraing for highor maramum
alloweble opeiating pressure, B45 6
inztrumenl, copleel and sample piping. 8435
limiling, Bewd rehe=f devces. rreeH o m:l-.:quab:
capacity A calisfociory perfodmance, 34542
i low- pressure disiibtlcs spstems, 545,27

1R1
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laawe-pressure distribuclon sy sems, conversion o
high-pressure sysoewn, 845 234
uperating pressure, masimaom alowatde Tor [igh
pressure distnibiAion systems, 845,213
aPErating predsore, masimam glleweble for low-
pressune disinibsuon sysoems, 45233
dpeTating pressure. masienum ellowablic for seesl oo
pla=s; pipslines or mains. B45.7 15
DYSPrssuing, sccidenthl, prsction gzuinst. B4S, |
pressuns relisving and limeting STawns, vedwired
capaciny, R45.41
reliel and linating devices, design of, B45.3
simel pipeline r main, eprting or higher masisiun
allovwadsle oawejating presswe, 4456
Cras processing planr, BO3. 235
Cidt ferice line, HEF 174
Cras storaac lene, 803,24
Ciathering line. BD3 13|
Catheriog systeow, 303,13
Cpmpges ind grocues
derectsen o, B41 241
hfiedd repair of. 34 242
i pladtic pipang, el repor of, B47 45
Cround bemperamure, 805,223

Hanalling, hawling, and srringang, 341251
Hazards, povdectran from, lor plashe piping, 842.36
Headers. extuded. App. F
Hear tusicm paine, X050 1k
High-pressure disaribulion syecems, B03.22F
cofirollang peeciune in, 4527
miimum allowable operating presewre. B43.223
uprating. L higher wasimum allowabde opeing
preisurs., 8456
Haldcrs
batile-iype. 03,55, B44
i sl e nghs-ul-way, Edd 3
general provicions, 44 5
spediad prowisions, H44.d4
Fipe-1vpe, B05.51, 844
1H easlmsrve ﬁghl.-:-.:‘d'- way, Fdd 3
penetal provicion:, Sdd.5
n rmanezsclusive fghis-of-way, B44 1
procedures Dot maaneinmge n sale aperaling
comnfidin | B33 7
Hoop siress. R(S.253
maximnm alkrwable . BO5 134
Hot wops, 80115
sleel pipelines amd mains, 34100
i plastic plpalg, 242 .44
Hydmmli piping_ B4y 57
Hydrostatic 1esnng of papelings i plecé. Spa. N
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ignitson, acvideniad, prevention of, 3306
Irguiries, App 13
Inspecrinn uf plasne paping. Rd2 42
Drusnz [laeive
backfilting. 341.233
ol copper lines, 54952
af cuslpmers” meler and :I:H;uh.ll.'lrﬁ. T o o
of pape in ditch, B41.252
handling, hauling, arl snnping, 446.251
Fual liyps, K126
rilisce larseaws wpaerations in. B4 25
of steek pipelines and mains, 841 2
nl plasts seevice s o baildogs, $49.521
of serviee limss, aeneral provisions, 540011
ul steel servics line., #4922
10 Bares, sweel. BIR221
inbe o wnder boiklings. $4% 121
Insinurient, conbiol 2wl s@mpda puping fon comtralling
gas prosaure. 345 5
Insurument pignie, 503,351
Iocent of code. BO2.2
Intemal oemeso conlrl, S63%
loerproaanidns oo codke, inguiries cenceming, App. 1

Jivines; sce Lewprh. B04 221
dudiles irgm, B42.115
plastic: pipe. 342 3%
in cagper St lmes, A49.3018

Leak meciords, in pipelines, B51.5
Leakagre investigorion remos, App. M
Leikige survey. in dednhuinme piping, B52.2
Lemgin. Bi.2210
Limilmy arul reliel” devices, prenif ol sdequale capacily
and satisfactory perfomance, 4542
LPG sysems 572
afery requiremenes for. B72.4
ol caLion, BTl
vien Jaruon. 872,42
Liquid rermeawal i compressor slatoms, B4 411
equipmem o, 843412
Lcarion
of comprisssn builfiogs, 84311
H valves
dizgribjim xvsiem, EF. [ el
[ransmissdon, S35 2|
Laozation cluss, 305 0L1, 24602
Long-neeny bpdecesteric sacengch, %051 353
Low-przcsure dislribulion sy ib=ms. BIR.221
vontrul e, peessure in, 523
CONYCISHaN 10 hig_h-pn:ﬁun.' syelem, K520

1R
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masimum albewalle operating presswre, B45 230
Lubrcimgg ol pipeing, 43 5

Muinz, gus, H%.232
kinne
clearanze hebween mait and other urdkergrommd
SiMsctuees, pleclic piping. #4235
locetion of servive line conmstnns 1w, K39.14
bl e rea s
caripressar stacion. R5s. |
combusiible matcrials, sterage o, #33.1%
compressars aril pree nevers, 85301
olawon of cquigment. 533,14
relief valves, inspecivan awl esding, 833,12
pipteline, %351
eitemal comosion cnnirgd, H62
el SIS L'\-:'rn[n‘:lL Ed
enarkers. 85 16
poerobling, §51.2
pijz=line Jeuk revords, 8515
recands of Commasien . BT
Muarkers un pipe s, 8% 4
Marking of materials ancl espipment. B12
Milerial apecdicaiens appreved Tor wse pnder thiy
Cade. App. A
Micierialy sl eguepinent, 210
quidification of, @11
Mivecials Tor use a0 codd ehineates, 501
Mosumum ollowable hoop stress, 805254
Maximum allowahle aperming prossurs, S05.214
Maximum allowoble sl prescsure, BOS.XLS
Muximoum operating poessure, 305213
Meeer. 803 31
wheter el adteonbly, SHL302
Mepars and rc:];ulnmrs., ruslcene=rs”, HOE.311. B4R
insLab o of, S48.4
lv-alion for, A4S,
operating pressue oo, 5442
pemcclion from damoge. K48 13
sl ineuos, BT
Mizeclloreows syslems, 80325
Mlomilonring regulai, B03,322
Bufilers [sibemecrs), 243471

Fhaninal smulsice deareeter, S04 223
Mominal wall thickness, S04d.x22

Culowizalon. &7
in [P sysbens, 37241
1 fdwe
above wiber anl hyperbace wepeir proceduncs for
steel pipelines. ARSI A
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secidental boads, AR
allowable, nginidinal dress, AR42.13%
sirains, AS42.14
altermate design for smin. AR4223
aleernasive flaw acepance limils. 4526.23
anchatage for buried piping, A%35
anchacing, Afdd 245
pimerspheric covTosion, A6l X4
anwpspheny protecian, 4861 17
beckfilling, ASdd 24
bRzer requircments, AR50
blastg effécts, ASH)T
boooes wols, AR3HE, ARdE 27
breskaway coupling, A803
huckle, AHEES
TesLo, AS03
dedector. AR0I
buckling, ABdl. 11
cabedic prodection requerctnems, S852 113 AR41.}
cosling requiremienls, A562.1010
cobapse, AR41.12
Eelluinn hu:l:ling, AHOS
combined sarcas, A%42.71Y
cempress, skition design. AR5 |
seation equipesent, ARd].d4
skatiome, A4
CORSCE S, A1
comasken coniral of offshore pipelines, Afd
design dpainsl
Fackling aned ovalizanion. AR42 24
favipue, AE42 15
fracture, BAL2 26
yieldoag, A2 22
design, and protaceion of special assembliss.
AEL2 A0
conditions, AR .|
Caen amberaticas, AR
enviroomendal boods, Add41 33
factors fur offstiore papelines. plafomm piping, and
plaform osers, Table AB42.22
d=sign of
clamps and swpyanns, AR 2T
connechors and Manpes, A542 X
flanibde pape, 444231
cdrucwiral pipeline riser proecoors, AS42 Hr
design slurme combitions, S, )
design, insallacion. Bl wsng, A0
educational program, AS550,44
&l ieal,
connections and monilaring paints. A552 |15
facalinees, A¥d3.2
imterference, AAG2215

1A

salanom, ANG2.114
cimergency shupdown faclines, AR3IA1
enclosures, A843.12
envirowment hagls. A¥4] I3
caschrial fearures plans, ARMY, ANMLG
cramination when exposed, AS0E TG
exisling inzallations, AZG2.2
exits, ASd313
expansin amd Meaibilive, AR
gxrens of examioarion, AB262]
axl=rmal cormmsen comdrat, 4867
exteinab bydigaraee pressure, 450
Facilitics, Ad44 44
Flzaible pipe, AROS. ARZ 1S
gemceal, AB21, ARIGL, ABEIL
general information, ABCH
wereral prwvikioms, ANMLE, ARLT.I
hroogw ssress, A 422210
hyperhany weld, ARO3
amspection and wels for qualicy comncl of seids on
pFiping syslems, &H26 7
inscallanicn fangus, AB42.15%
intenl, AT X
intermal cornesaon cobursl, ARG
liaison. ABSD 4.3
lechimg classificalione, AE41.31
brmds imposed by consiruction equipmend and weasel
malichss, ARsL. 2
kezation class, AR5
bcarion of compressor (acihues, 5847311
loangituglipgl simess, Asdd 127
v bernald spebcaficatsons. A81d
minimum yield strength. A3 3
et insal 3, Ake. |
offshore, AE02
be 0w waler fepar procedunsd Too desl gapelings,
ARS1.45
a5 TEamdmizalon, AR
Eas ansmission tems and definitions. A 00%
pipeline syslem, AKOG
platfommm, AA0
repair o eerible ppo. 445145
an-batlom satting, A5
ﬂfu.'nlir'lg and o ndemamce prl'r::erlun-:x i'I.{TIF!L'Ii.rl.g_ [[5]3
sabery of gas2 veanznuzslon faclhoce, &30
operational. and desien cricenn A48432.1]
A considerslions, Aka13
loads, AR4)22
LIp s E_t!ndTHl. AREHLT
pipe collapse, AS03
Mpaling, naineoonce, ARSI
markces and signs. AES] 7
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Index

pacrolling, AZ51.2
pipelines, ARS1.4
pipimg syssem companents, A%31
platfeom piping. &80
pressure Dnting resparreanents for offshuore
compression fambities, A%43.44
profile, A%41.22
pPropagating bwckle, A%DS
pull tulse, Al
racr, AR03
qualifkedion. of matemnls and quipment, 4511
o pasiedumes and welders, AR
records, ARAT5
equiremens, 4841.3
mesplua] stresses, ASEE LT
ferum nserval. AEQS
riser pipe o pipes inslalled thnogh a pull lbe,
N
safety devices, AR41.43
o, AROR L, ASTL. ARSI
and inlenl. ARDI
shiorg Fpymessiches, AS44.0
shomeline approgches. ARG 2
ke Falwe, AR44.4
sH| liguefaciion, AS03, ASHS
special aswombhos, ARK2.148
splash zome, ARCS
shuhility against waves and curments, Addd .l
suardard of acceplabilicy, AS26.22
sirength consuberdmnne, AR42
during inciallasion, AB2 |
dl:lring I:'Ii'ﬂ‘!l‘al'il"lrl‘.. ARd2T
sress relieving. AB25
submevged Cacilives, 486211, A8G2.21
submerpsd weighy, Af44.21
L el 1k and ;l.ni:l'ht_ng: for :::]xmud FIi'FﬂrIE. Akd
awslem componenes and fabrication deteils, 4030
kest, conditions, ARSI 3
rediuen, AE$7.3
pressume, addT, ]
procedure, AE4Y.d
wsring, A847
for buckbes, HEITT
Lis-ing, A047.6
mensmiscion Facilites. AR50
wansponanad of ing pipe, A31&
renchiog, A344.23
valves, &Hd46
vening, AR4AH3
weight, AE4] 2]
coalng. AR
welding. ond mspedion 1915, AHZ6
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affshore pipelines, AR
processes, AR D
welds, A851.52
Cperaung and maintenace procedures, B340
Eedwres of plan. B33
requinemenls, 45032
Operaling, clussilication uf ocatwond, EX01b), Table
%541
Crpeealuag cormpany. HOS 12
Qpcraling pressune
mitcimum, X0%.213
maKanum allowatle. B05_2 14
maximum dllowable for <=l or plasi pupelines of
mains, Fed.211
upraling for higher magimum allowable, 8456
Cip=rading siress, H5.252
Crwdrpredsiae v, BOG 117
Overpressuning. prdection aguns acoidental, %451

Parslle] encrmachmend, 303 14
Fatcedling
deslribubion cnainzs, 3521
ppelines, Bi5l.2
Fape, BO2H
rxeld r\:punlh:l!, Ered 211
concainer, B, 15
ML AL g, Jmis s, TS e
Poperhmes. S0 13
arg bums, 54 F4d
elanuabon of, 50245
cdocirical dest Leads, steel, 352,115
Galure wwesugatlon, £50.5
inssilbalion, miscelluneogus gperativns 0, B41.25
backfilling, B41.253
handling. hauling, and siringing, Wd1.2%]
hal caps, B4 1.4
installagion in idch, H41.252
leak pesl for opeerannyg an leas chan DO psi, 240,35
legk tests for operating b H¥ psi or muane, #4134
L pervane vigh-of-wey of eleciric wansmission lines,
LYK
pml.::mliq_ms for avaiding eapliane dursg
cansnucion, B4).27
purging. 41 275
Prduchive coMnkgs o undeeground piping.
inspection of exiling steel, 8462216
new sheel, $62 0112
reparr of, &0 or above HEE SRS, 5504
survedllance af, 451.1
AL requencoems, 405
gk Bese than 3@ oF vield, B41.33, Takle Ra1.33
ar MY o eiowe of yicld, B4l.3%, Table 84132210
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waring aficd cobswuctm, 5413
aests, safewy during, B4 136
Bipelings and mains
raguirements for casings under mailroads, bighways,
ruady, or sireels, B4 |44
chearance berwsen ciher undergmuml siuciures,
Bdl.143
CUNEr Teyuing mrents
wrhanrs, B3 141
pupeelines. B4 142
dents. 841,243
gruges and proaves
doteeninn of, A41.241
field repair ol B4 1242
pipe Aurface requirements for cirecs of 209 or mone
of yield, 841.24
proteclisn from hazards, 841,13
stee]
bends, clbows, and miness, #41.13
EoHnsLruecLicHt ﬁpﬂuil"ﬁ,‘.uli:q,ms._ K1 2]
CCATOSON
extemal criferia, S5
inlemel coene. 853
inspection provisions, 5412
nstallamam of, 5412
malerial cpecifications, 21401
reude of seel pape, R17.1
Fipe-type holder, 303151
Faping, congwassor sCalions, $43.5
Eas, B35
Pipang sysiem, BUG.2
Fipang system components. B3|
Branch connecbon, welded, reanfurcement of, §51 .4
generl requiremenda. B304
spec1al ouinAnenis, B3| .4t
burked piping, anchovage for, B35
an hends, B1%.2
forces on pipe jokms, 8354
yeneral, 551
intercomnection of widergeound lings, 8156
reAraint des o seil friclon. 5353
Suppats Lo luried pping, 8155
combined sieecs caleulations, 233
dxpansican and Necthilily, K31
amaint of expensich, 3322
Hexipality mequiremenls. B32 1
cold-sprngimg, ¥3137T
exposed piping, suppans and anchorage for. B34
arachiem of sppoils o anchons, 8345
Torces on pipe joins, 434 4
g&nunl. Hid
matzniels, design, and inslallotisn. B34 3

proecasiom foe expmmson, Y442
eabneded oulses, 8116
fittings odher than valves amd Manges, 3303
branch conmectons. B31.33
special conmecricas Fabrmcatmd by weldug, B311.13
special fikings. B31.32
siendasd fidnings, B33
Nanges, 831.2
baslting. B3| 22
Mlacige types and Eucings, 53121
gashews, REL2S
miulple opeimgs, mlnfrcensen af, 231.%
pressuic-reducing devices, 23613
valves. B3 .1
Pastic, A04.111
Plastic ItiiAgs, S95ign pressores, 547 34
Joamed Ed Conneinng
adhesive Joums BA2 395
Eeneral, B42 391
hezit fsiom, H47 394
joanl requintmenls, Bd42 3192
mechanboal poines, 42 35
solvent cement joints. 541103
muatzrials, qualifcniion of. K14 |4
fewse of, A17.3
sanderd diceension rais, Teble %42 .326)
ieshing after eonsonackion
gemeral, R42.51
safery during, 84255
oSt Cedquice mencs, 34251
fie-in5, #42.51
Flasis: juimtd nomenclalure, 505131
Plasin: upiaig
design Formila, B42 .31
desagn of, gencral, 3423
installwion of, 3424
Bends, #4244
o lnes, B4 40
consCruelivn apeciihcanons, B42.41
pouaes and geaaves, ficld ecpair of, S42.4%
handling, 541.41
beisd Nups, 84246
inspeciion, 541,43
installation, 4245
dicecr burial, 841473
RIS it casug, Bdld3l
purzung, 242,47
Ihermoplaslic design, limitatiom of, 42351
wibwes in, $dd 35
clesrarwe b=lwetn nwing and olther ondargrovd
srrucrares. B42 34

155
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covel atid casang reqinrements under i ek, nperitions, §51.4
roads, sreets o highways, $dl 17 Restmant du= Lie wenl Feclion, 555075
prmtection from hazards. B2 36 RBerwisvona m Code, ingines oomoermiag. App O
Flasne service liney, 544 5 Hights-od-weay, exclosive
SONNESOIORS @ rones, R4 532 bestt ety bnlilers in, Bdd 3
decign of. 4951 pipc-nypas holdees w, Bl 3
inslal kdion of, $47 57 Rights-al-way. private, $03.13
Ak o winder bll.l1k_ling,5. g L |
Preceutian: for a-.-n'uling -E.l.|!l|l.'|.=:i-:'r||s |.1|.|.1'i||g S:Lre:l:.l
snpsirictian, 4 27 devaets i vompressor oo , #4343
Pressme. B 211 duripg este af plastic pipe. 42 52
control; soe Mewslefeer, 803,233 dunng tests 1 mipeliney ancl mains, Sd1 34
drwmgi, smyll commercial. and indwsacial Somple piping, AL253
oo, Kds 24 Szope of Cade, B |
morinenng repulavor, £i5.522 L=t LTS P L e
CVECpEELSLE prdecion, 505 217 Sepling of vaulis. 32375
prossure Jamating s, 03309 Harvice lines, B4
pressare regnliing, scncion_ B05. 323 gas, B0 124
preaswre relic! saatin. #413.331 imstal luticon of, K49, 11
cdesign, A5 X123 lecamon of sereice Hive crnneed ioms (0 baain papine.
nyaaitiwn allowahlz opzranng, #G 214 44,14
maximuem allowoble tesl #5215 Iocaean o valves, £4%.13
nvaxinimn vperaunp, S0%.301 plaslix
raninal agiligaivn. see Samadard jervicy refshee, cONBCTIons W iains. B49.5232
B0%.200 dJesign ol B9 5]
slanchul werpwice, 05 216 insLallasion o, 349,52
s staundup, X05.21H inte g ncked Taiildings . B39 521
TPressre-limining and pressare-regilal e s, sl i |2
rranl e ul, #3519 cannzsclions o meins, $40.223
Pressure-limiling requicemens For corgeessar dezeen o, 849,21
nlaliufs Sywipmenl, £4.1.44 ipegnll Ao of, §49 22
Pressure-reliewing nnd limiting, sawgicn:, ooguined in keores, B49.211
capaciiy. H45.4] inl huilclipps, B9 222
Prgssune e, stand-wp, 8405 24 cesmkge of, alce consinenivn. Ha49, 13
Provvane caghii-cil-way, #903.17 Tequirements. B39 |52
Production Ewcilily. BOS, 254 walves ALtabbe o #4412
Prl.ll.'lIICI'_'IJ ¥ A, S 1d, ®11 . 00ep, R1].24 villve, 203,42
Protection apainsl palvans action in ouwppcr servive Serrvive puensene. standand, A0KS.2 16
lases, ML Service regulalor, 03 32|
Purping Lolvenl cargut g, 80512 4]
ol pipelimes and mains, K41.274 Senir g4< werme, BE0Y 1T 1K)
plasic pipiog, 842.47 Npwcing reguited for vadves, 3461
Specificancon of maceniale, %13
Repulanor. 8332 Specifividion Toe sguipment, 15
monitoning, 07 1317 Specilied vidi nwmn clomgaoon, SH.21%
serwice, HOG 320 Speciled niini noem fensile sirenglh, Hid 274
Belief ardd limiling dewizea. design of, 3453 Spsecafmsd wmnisibuan pield scramoib. A082783
Rehed s see Presspre sefie” oaion, 305331 Slandard dimensken ralio, 305132
Belicd valves. inspoecion and acsting of, ah conpeessor Lidandard servece pressure, M5 216
sblaliume, #53.12 Standards end specificaions. 301.3
Repair procedu rex appraved Tonf use under this Cede, App. &
desegn, &41.24 Slundup pressum wst, 05 2118
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Staticm
pressure-diacng, 303324
pressure-regulating, 803 321
pressure-relicf, 803331
Stea pripang, 543 56
Ereal
alloy, B4 242
cartun, S04 241
Swel pipe
remss af sl X171
berding poopedes, 417,130}
determi natkon of wall tickness, 517130
hyiresintic west, 3IT.150
inspocrion of, 817130
juint loneibedinat, £17.130d}
5 value, K|V [3ihh
surface defeces, 2171300
weldnbialiny, 817.13e)
yicdd strengih, dettrmingdian <, S17.134g)
S vilve, BG4
Stowape Neld, 803212
Fength
langrlerm hydrostalic, 805,033
specified mimirawo wedsile, E0G.334
specified minimiem yiekd, 504,233
tensile, 804231
yield, #04.231
Siress, 205271
roamarinesd, B35
by, BOS 2313
maximum allowsble, 8056254
Cperaung, SU%.232
secondary, #5135
wall thicknets:, noeminal, B3 127
unit; sc Srrect, 805231
Saress cowromaon and olher phenomenn B6G
Supports and anchwrs for exposed piping
Atlachment ol B34 5
Eorcss oun pape poinis, B3d.d
materials, design, and installsion, 8343
provision fon &xpansion, 434 2
Supports for buried pipamg, 3355
Surveyt, lmakage investigadion, App. M

Tempermure, 307,221
aanbiem, BA. 222
ground . 305,213
Tensle sirength., B4 132
speeafied s, RO 4
Tesl precsurs, moximum ellawable, B03.215
Tesr requiremsn2 foo pipelise:, 2413

at kess dhen MW of yield. 41 33 Table B31.23

Index

Al AME or mors of viekd, 341,32, Tabbe 841.322:1)

Testing repairs. B51 4

Tests of weldars, app. O

Thermoplascic, 204,112

Thepmeplastic desipn, limitasiona of, 34232

Thenmuplustic pipe, wall thickness and standard
dirneicainn raws, ‘Table 4232}

Themooseing plassic, B0d.113

Themmoczing plasie desipn, Limiuaiens of, B42.313

Thennossting plasti pipe, diumeter snd wall
hickisess, Takde 8423300

Tramsmission fecilites, sbandomng of, 251 .8

Transmickum [ne, B3 211

TramEmussnon syatens, 30321

Transpodalion of ges, 302,17

Trarspwtatsin of line pipe, R16

Uinin stress; ser Seress, W06 131

Upraring. BO5_15, 3456

Ltilization peessure. onrmal; see Frandeed resvice
Mrdture, B0 216

Yalves, kL4
cast bron, S50 0L}
cleck, B3 dd
curk. B34
duscrile woan, $30. 1100
v comprassar seaniona, 830.110a), B35
m Lupper maing, $14611
in copper sovwice Lines, 849612
luatnn asl”
disanibrtaom sysectm, 340,23
servive lime. B9 13
icansmission. B445.21
maintenarce of, 8534
dasrribearicn sy senn, 53,42
Fipeline. 35341
s2rvice line, X544
serviee lice, B05.42
spating, eeyuinsd, Sddb. 1
spucing, mewised, B34.4
srap, 341
suitable For servaee line. 849.12
Wialis., BT & 517
Bevessbi ey, BdF.2
drainags and walsrprooting of. 8474
nuintenanes of, R385
cealing, venting, amd wewalaoon, %470
slruciural design recporements, 547 |
“Wentikarion
o Trunslking in compressur slalions. 543 472
in LG sysoems. BY2A42
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Index
of waults, %47 3

Wall chickness
ruminal . 304 232
duchle imn, detzominacion of. 242211
Waner uping, B35S
Welders, qualilicatians for, B23
Wrelding, 920
Frull werlds, prograration for. K22 1
fillel welds, preparation foe, 5222
general infurnation, Y21
NS Lo and 255
piping svelems with siress less than 2068 od pield
tdn.-.nglh, M|
p:lpi.rlg s¥seand with sinew 20% or meme of :,-i:l-;l'
sirength. 3242
o baLle e holdesy, BA4.4 ()
prebaning. B24
prepandisan for, 512
qualificetion of procedusss and weldees, 823

B 075970 Del7235 a¢90 am
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piping systems with stress less than 2% of yizld
crenmhb, 82310
piping switeme with 2R6 or mure of yiald
atrength. 8232
tecards, quaelification, 321.4
reyualificiuien requirements for welders, B21.3
viialtles mquanilg sepeasae gualiflcaon, 823,23
wielders, 8231
sedl welds, prepamtion, 822,53
special comgrnent Tabncaced by, 831,35
slaedards of areprahility, S20.4
sirearalieving, 515
equipment, 235
metheds, 8257
temperikure, H25.0
wrs, $21.7

Yield srreogih. B4 331

spruifved minimum. B4 133
spocifsed funnoun Tor el and won pape, Sppe B
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INSPECTION AND MAINTENANCE RECORD FORM OF TRANSFORMER RECTIFIER

d % o %
wmuuwasutiuninmsasisaeunazthseinmnsentadlihiGesnssua

Division(¥#138911) : Region11

. = . a
License no. (nmmslvmécuum) : License name (‘ve‘lumgf,ym) :
. 'Q' a
RC: RC67060101 Location (914%) : Transformer TAG : 67060101-TR-01 Type (¥HQ) : ......
DATE 01/06/2023 01/07/2023 01/08/2023 01/09/2023 01/09/2023 01/10/2023 01/11/2023
= 229.0000 230.0000 229.0000 228.0000 230.0000 230.0000 229.0000
5 Vac(V)
a.
K| Tac(A) 0.0600 0.0600 0.0500 0.0600 0.0600 0.0600 0.0600
8=
% E] Vde(V) 0.1920 0.1910 0.1880 0.1800 0.1830 0.1830 0.2100
=
8 (e} Idc(A) 0.0020 0.0020 0.0010 0.0010 0.0010 0.0010 0.0030
% 1) On Vdc(-V) -0.8980 -1.9050 -0.9170 -0.9580 -0.9620 -0.9620 -0.8990
A~
Off Vdc(-V) -0.8860 -1.8960 -0.9050 -0.9400 -0.9480 -0.9480 -0.8900
Tap Status/Set Point | ¢4y CIF1 CIF1 CIF1 CIF1 CIF1 CIF1
CLEANING + +
FUSE & BREAKER
ARRESTOR
‘é Vac(V)
£ Tac(A)
£l £ Vde(V)
= =
= | & Idc(A)
wn
< | n On Vdc(-V)
-~
~
Off Vde(-V)
Tap Status/Set Point
KWH
a
Second/Round @um/i 21)
REMARKS
Equipment Name
Cer No/Serial No
Cal Date
Next Cal Date
Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed
Inspected by (I?éjﬂi ﬁﬁ]fﬂ) CHARNWIT T. CHARNWIT T. CHARNWIT T. Tanutchapron S. | Tanutchapron S. CHARNWIT T. CHARNWIT T.
03/10/2023 21/12/2023 21/12/2023 21/12/2023 02/10/2023 02/10/2023 28/11/2023
Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed
Checked by (éjﬂiﬁﬂﬁau) NATCHANON C. | NATCHANON C. | NATCHANON C. | NATCHANON C. | NATCHANON C. | NATCHANON C. | NATCHANON C.
05/07/2023 04/08/2023 06/09/2023 05/10/2023 05/10/2023 06/11/2023 07/12/2023
Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed
Approved by (w:‘%niaq) PEERAPAT P. PEERAPAT P. PEERAPAT P. PEERAPAT P. PEERAPAT P. PEERAPAT P. PEERAPAT P.
06/07/2023 04/08/2023 06/09/2023 05/10/2023 05/10/2023 03/11/2023 07/12/2023
v
X 11

F-3%1.996.-0005 13:nAlEASIN 1



INSPECTION AND MAINTENANCE RECORD FORM OF TRANSFORMER RECTIFIER

d % o %
wmuuwasutiuninmsasisaeunazthseinmnsentadlihiGesnssua

Division(¥#138911) : Region11

. = . a
License no. (nmmslvmécuum) : License name (‘ve‘lumgf,ym) :
. 'Q' a
RC: RC67060101 Location (914%) : Transformer TAG : 67060101-TR-01 Type (¥HQ) : ......
DATE 01/06/2023 01/07/2023 01/08/2023 01/09/2023 01/09/2023 01/10/2023 01/11/2023
= 229.0000 230.0000 229.0000 228.0000 230.0000 230.0000 229.0000
5 Vac(V)
a.
K| Tac(A) 0.0600 0.0600 0.0500 0.0600 0.0600 0.0600 0.0600
8=
% E] Vde(V) 0.1920 0.1910 0.1880 0.1800 0.1830 0.1830 0.2100
=
8 (e} Idc(A) 0.0020 0.0020 0.0010 0.0010 0.0010 0.0010 0.0030
% 1) On Vdc(-V) -0.8980 -1.9050 -0.9170 -0.9580 -0.9620 -0.9620 -0.8990
A~
Off Vdc(-V) -0.8860 -1.8960 -0.9050 -0.9400 -0.9480 -0.9480 -0.8900
Tap Status/Set Point | ¢4y CIF1 CIF1 CIF1 CIF1 CIF1 CIF1
CLEANING + +
FUSE & BREAKER
ARRESTOR
‘é Vac(V)
£ Tac(A)
£l £ Vde(V)
= =
= | & Idc(A)
wn
< | n On Vdc(-V)
-~
~
Off Vde(-V)
Tap Status/Set Point
KWH
a
Second/Round @um/i 21)
REMARKS
Equipment Name
Cer No/Serial No
Cal Date
Next Cal Date
Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed
Inspected by (I?éjﬂi ﬁﬁ]fﬂ) CHARNWIT T. CHARNWIT T. CHARNWIT T. Tanutchapron S. | Tanutchapron S. CHARNWIT T. CHARNWIT T.
03/10/2023 21/12/2023 21/12/2023 21/12/2023 02/10/2023 02/10/2023 28/11/2023
Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed | Digitally Signed
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B.GRIMM

CNG

BPAT2&3 Combined Cycle Cogeneration Plant Project for Construction of Gas

@ (TRC

FIRE STATION/a@91HauInaa

SINCE 1878 Pipeline and Metering/Regulating Station
HOSPITAL/I53wenina POLICE STATION/a@ #1539
NAME TEL NAME TEL
Tsawenina luTe 035 949 901 aniii519955 1 Te 035 699 202
T5aNe11100 19N 04 035615111 amiisagsany lle 035612 258
A
SITE OFFICE TRC
Sayan Saisopha
Project Manager 08 1833 0596
v l
PTT/B.grimm/CNG STAFF INFORMATION TRC
NAME TEL NAME TEL

Mr. Chaiwat Raktham (PTT.PE.)

08 6989 5014

Ms. Suthatta Srisuwan (BPAT2&3 Safety Officer)

08 0581 5951

Mr. Tanya R. (BPAT2&3 Control E&I Eng)

08 1782 1975

Mr. Natthawat Imthong (Mechanic Supervisor)

09 6712 6585

Mr. Atichat Wongpisan (Consult/CNG)

0891214770

Mr. Sayan Saisopha (PM) 08 1833 0596

Mr. Phuwanat Tawongma (CM) 08 7698 0907

Mr. Phaitoon Photong (QA/QC) 08 9762 2596

Ms. Namfa Sukjaem (Safety) 09 0788 2997

Ms. Soraya Thuytrakool (Safety) 09 5856 1708

Ms. Kanyanat Uaichimplee (Safety) 06 1142 2356

Remark : PM : Project Manager

CM : Cinstruction Manager

NAME TEL
gafdutwlvgu AL 035 612 249
nuilasduuazansrsadmnadmasualala | 035699 008
A
v
maliymsilszihioug
NAME TEL
dninaumanadmuamnylele 035 612249
ms Ilihaaugiinadune lale 035 699 251
mylszihdugiimaavionimes 035 611662

TRC Construction PLC.




BPAT2&3 Combined Cycle Cogeneration Plant Project for Construction of Gas
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' e C NG Pipeline and Metering/Regulating Station TR

Emergency Flow Chart

) y g TRC Project Manager
Hilszaume/mnumuy

) . Auadud a1oTan
Mm@l Emergency
08 1833 0596
TRC Construction Manager
Tsanenuialyly AUNIUIN MU
103 : 035949 901 08 7698 0907
Yo
e!- ' Firts Aid/Medical Treatment :‘lﬂ YUIA
NNVIADNNO < < <« TRC Site Safety Officer
Ambulance 191 y
In3: 035615111 At quudy
gus‘immwnﬁgmau 09 0788 2997
\l a
UHSBIA TRC Permit/CR Officer
Tn3 : 1669 AWFULHUT AN
v 08 7312 1058
Tiéagasruna tazso -
onYn s — a1 tlsgmamnlFunugninu
udy
9 Y
R 110 L N A - v wd
FTYNULATIUIN
[+ <o
o 2 M lva
» ANNNILAN
eI wmaalng .
Water Supply/ Fire Truck a9
YOANNF I AR/ AUV '
s > $mrhiian Tasamsq
323U > .
138
Uszauau
v '
PTT (PE) maau udadaslva
Mr. Chaiwat Raktham < Uan.va 11 —

03 : 1540
08 6989 5014

Gas Control
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BPAT 2&3 Combined Cycle Cogeneration Plant Project for Construction of Gas Pipeline and Metering/ Regulating Station.

Eze

T dNNSLURRNLAY
ADLNIUIN NIANN

93 08 7698 0907

a

=
s

i

A\ 4

TRC

A 4 \ 4
Rescue Team First Aid Team Support Team
a = = > 1
NHITVELNADLASLARNRUEE | ﬁ&lﬂﬂN‘Wﬂq‘]_l’]@ S TR
) AUBIANTNT TTUNZLRS @mﬂfﬁﬂﬁ quuy . WEAZIU NALAL
ns 06 2727 5815 g M3 090-788 2997 Tns 08 0324 1627
ADIDITNA NINLHDS N AP 2] R
—> qmﬂmmug LARERANNA ATULNN A9UBRA
> Tn3 06 2828 4738 —>
s 06 1142 2356 a Tns 09 8338 0847
> ﬂmmwﬁﬂﬁﬁq@q?ﬂ'ﬂq g J_» ﬂmt@ﬁ‘ﬁl"] NERszna : e Saaama—a—a— —D—RI:/ER— ———————
17 08 6143 2915 Tns 09 5756 1708 :
‘ A L ! ADARAN [FEIINEN
1y
! Tns 08 9966 6301
|
|
. L -
ADBNANT 6174
_>
Tns 09 4960 5568
TRC B.GRIMM
AAYIUM (TRC-CM.) 08 7698 0907 aauiaavioni(B.Grimm-Site Manager) 06 4046 4954
a J . o
nuaunY (TRC.Supervisor) 08 3607 7863 AUgNAA1 (B.Grimm-HSE.) 08 0581 5951
AUNDIONNIY (TRC-HSE.) 06 1142 2356 AMEYQ (Control E&T Eng.) 08 1782 1975
ﬂmﬁTﬂW (TRC-HSE.) 09 0788 2997 A ijj ’g@ (Mechanic Supervisor) 09 6712 6585
Aa lasn (TRC-HSE.) 09 5856 1708
AUBULHUT (TRC-CR.) 08 7312 1058 CNG
Amilavias (TRC-EE.) 09 6032 2192 AUDANA (CNG-Consult) 08 9121 4770
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Certificate Mo, @ AST/CERT/20001 1

Y 4

A-Star Training & Consultanoy

CERTIFICATE

This is to cerlify thal

MR.PIYA NOKYU

of

PAE TECHNICAL SERVICE PUBLIC COMPANY LIMITED

(65 Soi On-Nuch B4, Seinakarin, Bangkok, THAILAND, 10250)

wha has passed recertfication examination conducted as per PAE'S Written Practice QCF Rev.4
which Is In accordance with SNT-TC-1A {2016 In the following Lest method and o the level stated

PHASED ARRAY ULTRASONIC TESTING LEVEL Il

Products Waeddments — - ——
 Procedure | ASME SEC Y | Acceptance Criteria | - -
B - Examination Result —

General Specific Practical Composite Result
= : BT.18 B7.16 Pass
Exam Date 12122020
Walid up 1o 11242025
.-'"--
AL
F

z: Examinar
| 1918l Hameed Masraor
PCM LEVEL 1l (RALIT)

Course Coordin

Tearapang Srhﬁ] n 1 F] u
- 43

Fan Vs doriars P e oo e loboyer) mEaEes
D Semrmawara S Mplapsl 5, Misog ppesn. AYOHG 60, Theind  Tal Plose S350 102 b5 LR ewrat pradweym@mil ool

REPIER-125
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Jurisdiction Clause

It is agreed that the ndermnity provided herein shall apply only to judgement that are delvered by or
obtained from a court of Thailand. Furthermore the mdermnity shall not apply to a jodgement or order
chtamed i Thadend for the enforcement of o judgement obtained ckewhere.
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Muclear Energy Risks Exclusion Clause (Reinsurance) (1994)
(Worldwide Excluding U.S.A. and Canada)
This agreement shall exchude Nuclkear Energy Risks whether such risks are writien directly andior by way of
reirswrance and/or via Poolk and'or Associations.

For all purposes of this agreement Nuclear Energy Risks shall mean all first party and/or third party
insurances or reinsurances (other than Workers' Compensation and Employers' Liability) in respect

of:

1 All Property, on the site of'a mclear power station.

Nuclear Reactors, reactor builkdings and plant and equipment therein on any ste other thn o nuckar
power staton

I All Property, on iy site (inchding but not Emited to the sies referred to in T shove) used or having been
used foe:

{a) The generation of mickear energy; or
(b} The Production, Use or Storage of Nuclear Material.

Il Any other Property elighle for insmance by the relevant local Nuclear Insusance Pool and/or Assoestion
but oy 1o the extent of the requirements of that local Pool andior Associstion

IV The supply of goods and services to any of the sites, described in 1 to [1 above, unless such nsurances or
remsurances shill exchude the perils of imadiation and contamination by Nuclear Materdal.

Except as undernoted, Nuclear Energy Risks shall not mehude:

(i) Any insurance or reinsurance in respect of the construction or erection or mstallation or repleerment of
repair or maintenance or decorrmissioning of Property as descrbed m | to I above (inchading
contreciors’ plant and equipment);

(i) Any Machinery Breakdown or other Engineering insurance or reinsurance not coming within the scope of
(i above.

Provided abways that such insurance of reinsurance shall exchde the perls or irradiation and contamination by
Muclear Material.
However, the ahove exenption shall not extend to:-
|. The provision of any msurance or reirsarance whatsoever m respect of-
{2} Nuclear Material,
b1 Any Property in the High Radieactivity Zone or Area of any Nuclear Installation as from the
infroduction of Nuclear Material or - R reactor installations - as from fuel bading or frst crlicality
where 5o spreed with the relevant local Nuckar Insurance Pool andfor Assocation
2. The provision of ey insurance of reinsurance for the undemoted periks:
- Fire, lightring, explosion;
- Earthquake;
- Aijrcraft and other aernl devices or articles dropped therefrom;
- Imadiation and radioactive contamination;
- Any other peril msured by the relevant local Nuclkear Insurance Pool andior Association
in respect of any other Property not specified in | above which directly mvobves the Production, Use or
Storage of Nuclear Material as fom the intreduction of Nuclear Mate rial inlo such Property.
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"Muclenr Maferial” means;

(1 Muckar fuel, other than miural wranivm and depleted uraniom, capable of prodhcing energy by a seff
sustnining chain process of nuckear fiesion outside a Nuclear Reactor, either alone or in combination with
soime oiher material; and

(il Radioactive Products or Waste.

"Radipactive Products or Waste" means any radioactive material produced in, or any material made
radioactive by exposure to the radiation incidental to the production or utilisation of nuclear fael, but docs Dot
nchade radioisotopes which have reached the final stage of Sibncation so as to be usablke for amy scientific,
medical, apriculural, commercial or mdustrial purpose.

"MWuclear Installation” means:

(i Any Nuclear Reactor;

{il  Any Bctory wsing nuclear fiel for the production of Nuclear Materdal, or any Sctory for the processmg
of Nuclear Materdal, ncluding any factory for the reprocessing of sradinted muclear fiek and

(i) Any Bty whene Nuelear Material 5 stored, other than storage meidental to the cormage of such
materal

"Wuclear Reactor” means any structure containmg nuclesr foel msuch an arrangement that a self susiaining
chain process of nuelear fission can oceur therein without an additonal source of newrons.

"Production, Use or Storage of Nuclear Materdal” means the production, manufacture, ennchment,
conditioning, processing, reprocessing, e, storage, handing and disposal of Nuclear Material.

"Properiy” shall mean all lund, buikdings, structures, plast, equipment, vehicks, contents (inchading but not
limited o lguids and gases) and all materials of whatever description whether fixed or pot.

“High Radioactivity Zone or Area” means:

() For melear power stations and Nuclear Reactors, the vessel or structure which mmediately contams
the core (nchading ils supports and shiouding) and all the contents thereot, the fiel elements, the control
rods and the #radinted fiel store; and

(i} For non-reector Nuclear Installations, sy area where the level of radicactivity requares the provision of
& bilogical sheel.

10/3/94
NMA1975(a)
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Seepage and Pollution Exclusion Clanse:
This Contract docs not cover any lnbility for:

(1 persomal mjury or boddy injury or Joss of, damage to, or Inss of we of property directly or
indirectly caused by seepage, polution or contamination, provided always that this paragraph (1)
shall not apply w liability for persomal mjury or boddy injury or loss of or physical damege w or
destructon of tanmhle property, or ke of tge of such property damaged or destroved, where
such seepage, pollution or contamination & cavsed by a sudden, mnintended and urexpected
happening during the period of this Contract.

(27 the cost of removing, mullifving or chanmg-up seepmg, poBulmg or conlammatng substances unkss
the seepage, pollition or contammation & caged by a sudden, mintended and unexpected
happening durirg the period of this Contract,

(3)  fines, penalties, pumtve or exempliry damapes.

This clause shall not extend this Contract to cover any liabiliey which would not have been covered under
this Contract had this clause not been meladed.
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(TSP) Lade 24 $2las wagUSnauuavessifvuadnndt 10 luaseu (PM-10) wde 24 alus ledudl 7
- 14 ywe@nneu 2565 AnegluinueininsgunuUssnIAnMENTINNTAIINdBNLaYA atufl 10
(7. 2538) uavaliuil 24 (wa. 2547) BesimumnnsgununweInaluussemalaeialy wazlo
AMuraduiinainineInia (Air Quality Index; AQI) WU A weIMATASATIa TR naanilTaey

TusEAUANIN SN8AZLDYALARNININTTI

. . s . NANIINIIAIN
ALK UINTIVIN AUNATIININ 3 3
TSP (24 hr) (mg/m°) PM-10 (24 hr) (mg/m”)
TsaSguduiheguseeed (A1) 7-14 Wy, 65 0.027-0.102 0.012-0.045
ruunedu (A2) 7-14 w.g. 65 0.043-0.063 0.019-0.028
Fadhun (A3) 7-14 w.g. 65 0.045-0.106 0.019-0.047
Tanaunseatgne (Ad) 7-14 w.g. 65 0.026-0.086 0.011-0.039
UINIFIY 0.33 0.12
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PNne e uRAns JURNvaIlAsIN1S (N1) 7-14 W.9. 65 61.8-63.2 89.5
PNneFuufAne JUepNYaLAsINIS (N2) | 7-14 w.e. 65 50.7-53.3 89.5
UNIFIUY 70.0 115.0

3. nanInTainseRudesniniesins/indeslle Faduunasiudadodunisneain
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4. nan139TITAANINUIRIAN (T 5 anndl) T ArewruIIungaTUIeHLYes

1A39N15 (SW1) wwesseynu (SW2) asavnuny (Uengl) Unaneugassuetfsnnvenasidilssinii

YalATINTT (SW3) massuvung (U1enslih) Ushagassuisdifisnnrenasdulsslniivedasinis (Swa)

LagARBINYNUNN (UNINelH) USIamagassuIeunfianneva ewd ulsslnivedlasenis (SW5) wanis

P19 TR aUT B U BUAULINTFIUUIRIAY AIUUTENIAANENIITUNITFIINADURAIYIA aUUN 8 (.M.
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Joeglupnnmiiony Ussanil 3 (washildsuihfisnnfanssuuisdssunnwagaunsadulsslon

Wean1sgulnakazusinalagdawinunsandelspnuunfkasiiunssuunIsusul IR anImd valy

AU ALNISLNEAT) 8NIUUSUI DO USHIad SW4 way SW5 wazUSuia BOD UShIa SW1 SW3 way

SWa waziiloAudnA1avilannINUgT (Water Quality Index; WQI) wudn Asn i luuvasuiify

gl dnegluanimindelnsy iy SW2 dnegluaninuif 1easldunlanifniig

fuil . NANTITIATIZH (8 W.8. 65) WINTFIU
. e 5 5
N1375399A SW1 SW2 SW3 sw4 SW5 | dssana 3 | Useava 4

Ansdunsm-Ang - 7.62 7.56 7.43 7.25 7.24 5.0-9.0 5.0-9.0
gaumngil osrwallua|  30.6 29.7 30.2 29.8 31.1 5 5
maumazmafw un./a. 594 416 220 152 212 - -
mamﬁmmuaaa un./a. 23.3 6.5 9.3 10.3 13.0 - -
USinaesndiauazaneii un./a. 5.7 4.8 a1 37 38 <+ 40 <20
od un./a. 52 2.0 33 46 39 * 20 * 4.0
Flof un./a. a4 22 aq aq 38 - -
lalnsiaudala un./a. <0.06 <0.06 <0.06 <0.06 <0.06 - -
lunsn un./a. <0.01 <0.01 0.02 0.14 <0.01 5.0 5.0
woulailey un./a. 0.09 0.05 0.06 0.08 0.10 0.5 0.5
A un./a. 3.7 3.7 3.7 a4 2.2 - -
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fluea un./a. 0.014 0.009 0.006 <0.001 0.008 0.005 0.005
panIudasy un./a. 0.18 0.26 0.73 0.24 0.10 - -
ansangueefunluraeIy un./a. <0.012 <0.012 <0.012 <0.012 <0.012 50 50
wuriiEengulaamesuviamn MPN/100 mL| 1,300 490 7,900 13,000 4,900 20,000 -
uupfienguilrealrdnesy MPN/100 mL| 240 49 790 3,300 790 4,000 -
i Pt-Co Unit 11 12 10 14 11 - -
ﬂéu - Lﬂulﬂmmismma - -
Yfunaglasty un./a. <2 <2 <2 <2 <2 - -
fanzd un./a. <0.10 <0.10 <0.10 <0.10 <0.10 1.0 1.0
Tasfleusiadnaydun un./a. <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.05
anny un./a. 0.0034 0.0027 0.0077 0.0089 0.0083 0.01 0.01
78U un./a. 0.0055 0.0020 0.0021 0.0018 0.0021 0.1 0.1
Usenitanun un./a. <0.0005 | <0.0005 <0.0005 <0.0005 | <0.0005 0.002 0.002
uAnLeL un./a. 0.00016 | <0.00002 | 0.00005 0.00004 | <0.00002 0.005 0.005
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Al . NANTSAATIZN (8 W.8. 65) UATFIY
MUY . .
A3ATIIN SW1 SW2 SW3 swa SW5 | Usziandl 3 | Uszand 4
fei un./a. 0.00860 | 0.00883 0.00402 0.00965 | 0.00395 0.05 0.05
dniia un./a. 0.006 0.003 0.004 0.004 0.003 0.1 0.1
el un./a. 0.58 0.42 0.87 0.99 0.77 1.0 1.0
wulSeL un./a. 0.091 0.044 0.080 0.091 0.082 - -
CRIIY un./a. <0.0001 | <0.0001 <0.0001 <0.0001 | <0.0001 - -
Ry un./a. <0.002 <0.002 <0.002 <0.002 <0.002 - -
AN 1n./8. 1.2 0.31 0.75 0.98 0.86 - -

1Y 5 & o Ny A o [ o A ! I
5. HAN1INTIVINAUNINUIYN (31U 1 d071) NMIN1TATIILTUUTERINNADY TENINLADU
= U ! [ 1 A a
NINHIAU DI SUINAU 2565 WU WANTITATIVINUNT WA (LADUNINYHIAN FINIAL LasaAIAL 2565)
HANAULINTFIUAINUTENIANTENTNNTNEINTTTTUYIAUALFWINT N W.A. 2559 1T0IAMUANINTTIY
AIUANNITIFUIBUITININTTINURAAIVINTTY TANRAAIMNTT LaziunUTenauN15anaIvnssy NAMue
a1nfinan13nsaingeenamnanlugisiaidenaduyiiidnuanudnuaziauiviou vildnunis

azauneluvoinihis dmsunanisnsain 2 Weuaign (Weoungadneu B Sunau 2565) TAnduly

' [
a a =

AIunIILInsgIY wieg1slsinuinfiiiAntulasinsiinisguesnifiedandnlaeniiesuiilisy

€

aua wazlilinnsudestiieeengunasinaisnsaie 19asBeALanIRIn1INg

NALATIZN

Alin1NTIIN | ide Uawniiitg INTFIU

15n.A.65 | 19d.A. 65| 28n.8.65| 11 61.A. 65 | 30 W.8. 65 | 19 5.A. 65
ANudunIe-Ang - 7.94 7.75 7.28 791 7.69 7.35 55-9.0
Ulof 1n./4. 426 374 7 414 3 4 20
Aadu un./a. 129 259 11 192 5.6 13 100
FANVIUADY un./a. 71.0 42.5 58 44.0 2.3 7.5 50
laghuazinty un./a. 4 3 <2 6 <2 <2 5

6. HANIIATIVIANTNINTFIN NN (I 5 aandd) laud AaeIRiuIIUTINIATEUIY

thrlueslasins (Biol) Muessevu (Bio2) Aassuvuny (U1engl¥) vinmneuassuisinfiainye
naoiulsslifinvadlasanis (Bio3) = Aapsuviuy (U1enzly) vimgRszuIBthfsanrevdedy
Tsslifhweslasens (Biod) wazaaesmuia (Ungl¥) Vinamdnassuisthinnvevaeidulsdlulin
v03lAs9n13 (Bios) leTufl 8 wAlnieu 2565 wutwmanuninensTanmnsimnan Meazden

LARIAIRIT
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. . y NaN15M3I93 (8 W.8. 65)
NINYINFVINTNNINUN

Bio1l Bio2 Bio3 Bio4 Bio5
UNASNMBUNY
Y19 17 17 17 16 15
Usuu (muie/ans) 13,080 12,600 12,120 12,720 10,920
APUiALTAIN AT 2.76 271 271 2.64 2.62
Adiianuaiiaye 0.97 0.96 0.95 0.95 0.97
UWAINADUER
%1 5 5 5 4 5
UTu (mute/gnunan 90 78 84 96
LAT) 108
ARUEALAINTATY 1.55 1.59 1.52 1.38 1.54
Adiianuaiiaye 0.96 0.99 0.95 0.99 0.96
dndutau
L 3 3 3 3 3
Y3unad (F/m1519u9s) 252 192 133 133 222
A IANNTaINAaNY 1.07 1.09 0.94 1.06 1.05
dnfih (Wan)
¥ 2 4 4 4 5
U3unad (17/100 11519LA3) 7 6 a 7 5
ARUEALTAINTATY 0.60 1.24 1.39 1.15 1.61

o (% o a  a [ v sa J = b
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