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1.   PURPOSE 

The purpose of this procedure is to describe and define the methods used to haul and string for Gas Pipeline 
Metering to Thai Beverage Can Company Limited Project. 

It is the intention of this procedure to act as a guide to personnel, not to supersede or override any 

Specification, Code or Standard. All activities requirements outlined in this procedure shall be in accordance 

with the Contract Documents and Specifications. 

2.   DEFINITIONS 

The following definitions are used further in the text of this procedure 

  OWNER  Means  Thai Beverage Can Company Limited. 

  PRINCIPLE  Means  PTT Public Company limited. 

  CONTRACTOR   Means  Polytechnology Company Limited. 

  JSA   Means  Job Safety Analysis.  

3.   APPLICATION CODE 

ANSI/ASME B 31.8   - “Gas Transmission and Distribution Piping Systems” 

API STANDARD 1104  - “Welding of Pipeline and Related Facilities” 

ASME section IX   - “Welding and Brazing Qualification” 

DEP.31.38.60.10-Gen  - “Hot-Tapping on pipeline, piping and equipment” 

API. RP2201   - “Safe Hot-Tapping Practices” 

4.   RESPONSIBILITY 

Project Engineer shall ensure that all works in accordance to Project specifications and this procedure. 

5.   BRANCH CONNECTION PREPARATION PROCEDURE 

5.1. SCOPE 

This procedure covers the basic, minimum and general requirements for branch connecting preparation 

of hot tapping. 

5.2. EQUIPMENT PREPARATION 

- Welding Machine 

- Backhoe and crane 

- Safety PPE and firefighting equipment 
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- Hot-Tap machine “IPSCO” Model IP-406, Travel capacity 66 inches (1670 mm.) 

 

 

5.3. MATERIAL 

1) Existing pipe OD. 8” (219.1 mm) API 5L Gr.B, DSAW, 0.322” WT. (8.18 mm.) 

2) Hot Tap Split Tee 8” with reduced branch 6” butt weld outlet, ANSI 150# 

3) Hot Tap Ball Valve 6” ANSI 150#, Full Bore, Butt Weld Ends 

4) Terminal Flange 6” ANSI 150 RFWN 

5.4. CO-ORDINATION 

The responsibility of hot tapping work, shall be followed the organization chart of hot tapping, 

5.5 BRANCH CONNECTION PREPARATION 

Branch connection fitting (Hot Tap Split Tee 8” -150# with reduced branch 6”  butt weld outlet)  shall be 

designed to the applicable code, said ANSI/ASME B.31.8 location class 4.  The fitting shall be supplied 

with GA Drawing, Calculation sheet and mill certificates. 

Hot Tap Ball Valve 6” ANSI 150# Butt weld ends, full bore, shall be designed per API 6D, field pressure 

test and verified end to end dimension to suit travel capacity of hot tap machine.  Shorten of valve end-

to-end dimension by cutting valve‘s pup pieces may necessary.  The valve shall be supplied with GA 

Drawing, test report and mill certificates.  Alignment of valve bore through pup piece –  body –  pup piece 

shall be checked and verified, bore size shall be verified and also field/shop pressure test according to 

API 6D shall be performed/inspected by OWNER prior to installation. 

Terminal flange 6” ANSI 150 RFWN to be welded on one end of hot tap valve for temporary connection 

with hot tap machine during hot tap operation (welding of this flange should be performed during field 

pressure test process of hot tap ball valve), then the flange will be cut prior to tie- in with new branch 

pipeline. The flange shall be supplied with mill certificates 

5.6 Shop fabrication for branch connection; 

Fabrication/Welding of branch connection according to below sketch shall be fully care on alignment 

set up / check by the fitters and welders. 
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After complete fabrication, demonstration of alignment perfection shall be verified by using hot tap 

machine assembly with tapping adapter, cutter and drill to feed through and retract back without 

obstruction.  Repair and correction of alignment as require 

5.7 Installation branch connection onto 8” Existing Pipeline 

Location to install the hot tap fitting shall be checked for the ovality by external caliper at 90°, 180°, 270°, 

360° and shall be cleaned thoroughly, removed all paint, dirt, rust, oil, etc. 

Hot tap location shall be checked for the thickness and the lamination by Ultrasonic Thickness 

Measurement.  Surface location of testing point by ultrasonic test (UT) .  Lamination not allows in location 

for install hot tap fitting and pipe thickness not less than 95%. 

5.8 Position of fittings on pipe 
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a. The matched ends of the fittings are identified by arrows and/ or identically stamped numbers or 

color.  The arrows and/  or numbers on both halves of fittings must be on the same end when 

being on the line. 

b. Establish a proper gap on the longitudinal weld.  The root gap for the longitudinal seams, which 

should make use of mild steel back up strips to prevent fusion into the pipeline, should be 

between 1/16 and 3/16 inch. 

c. Flange centerline should be intersected to center line of pipe.  If pipe is not level, do not try to 

level the fittings. Bring flange face parallel to pipe face 

Tack weld only longitudinal welds or only longitudinal welds and one weld. 

Temporary supports shall be provided to support the weight of fittings and equipment’s 

5.9 Welding 

a. The branch connection fitting shall be welded in accordance with welding procedures as 

approved by OWNER/PTT. 

b. Welder shall be qualified in accordance with API 1104 Standard 1104.  Record of certified 

welding operator shall be present. 

c. Low –  Hydrogen electrodes shall be used to weld and shall be kept in dry rod ovens to prevent 

moisture absorption prior to use. 

d. Must install clamp ground at up & downstream of the split tee on the existing 8”  pipeline to 

protect an 

e. electrical surge during welding. 

f. Welders should stand on a non- conductive material such as a wooden plate to protect 

themselves from an electrical surge. 

5.10 Welding Sequence 

a. Complete the longitudinal welds (see Figure 1, No. 1 on drawing) first. Bead passes with very little 

weave are recommended. The longitudinal weld bevel should be filled completely in order to rate 

fittings to full pressure rating.  Both seams shall be welded simultaneously, with welding 

commencing in the center of fittings, with progression towards the ends. 

b. Complete the weld at one end of the fittings and allow to cool down.  (see Figure 1, No.2 on 

drawing) .  Apply only the necessary amount of weld.  The leg length of the circumferential fillet 

weld should not normally exceed 2 times the pipe wall thickness; this leg length will not always 

match the thickness of the tee run, but should never normally exceed, in the horizontal plane, 
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such thickness.  Consideration may be given o beveling the ends of the tee run to match the 

plane of the completed circumferential weld.  Applying more weld than is recommended is 

sometimes detrimental. Uphill bead passes with a high – heat input in recommended for this weld 

(normal procedure for low- Hydrogen electrode welding). Two welders be employed on opposite 

sides of the pipe on fittings greater than 6” NPS. 

c. Complete the weld on the other end (see Figure 1, No.3 on drawing). 

 

Figure 1 Welding Sequence 

5.11 Inspection and Testing 

Inspection heat input, current and voltage as calculated  

Visual inspection shall be maintained throughout the welding cycle to check that slag is removed well 

between passes and that an acceptable profile is maintained. 

The weld shall be examined upon completion and shall have an acceptable profile with positive 

reinforcement. Under cut and oversell shall be removed by grinding. 

The root pass, the hot pass and cover pass shall be examined by MT for detecting cracks and lack of 

fusion.  RT shall be repeat on the cover pass again after the 24 hour have pass to ensure no weldment 

collapse when it cool down to ambient temperature  

The longitudinal weldments (butt weld type) root pass=MT, cover pass=  RT shall be examined by RT 

once the cover pass is complete to check for cracks and lack of fusion between the upper and lower 

portion of the split tee. 
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All weldments shall be tested by air pressure test before hot tapping.  Pressure test must be taken not 

exceed to collapse pressure of pipeline.  ( Generally, test pressure is recommended at current line 

operating pressure plus 10% of pressure inside existing pipeline by N2 gas) and holding time 30 minutes. 

6.   HOT TAP PROCEDURE 

6.1 SCOPE 

The purpose of this procedure is to define and document the step by step procedure to perform the hot 

tap operation required for Natural Gas Distribution Pipeline Project Gas Pipeline Metering to Thai 

Beverage Can Company Limited Project. 

6.2 EQUIPMENT 

• Hot Tap Drilling Machine “IPSCO” Model IP-406 travel length 66” with power pack. 

• 6” Std. Pipe Cutter and Pilot Drill 

• Hot tap adapter 6” ANSI 150# RF 

6.3 WORK PREPARATION 

6.3.1 Tapping Valve Preparation 

All Ball Valves 6”  ANSI 150# welded ends to be used as tapping valve.  The valve shall be field 

or shop pressure test according to API 6D prior to installation. 

6.3.2 Work Area Preparation 

Working area preparation the pit for set up hot-tapping machine shall be opening pit suitable for 

setting equipment. The protection of soil slide shall be per paraded around of pit 

6.4 THE HOT TAP STEP 

6.4.1 Pre Requisite 

a. Meeting between OWNER and CONTRACTOR must be held to assure complete 

understanding of what is to be accomplished and how. 

b. Verify line contents, pressure, temperature, pipe wall thickness, flow rate and out of round 

conditions must be properly documented.  Generally, gas flow rate and pressure shall 

conform to hot tap manufacturer recommendation which mandatory to Hot tap 

conference. Review HOT TAP OPERATION CHECK LIST 

c. Discuss what items will be provided for the operation such as ladder, excavation, shoring, 

de- watering equipment, safety equipment, gasoline, oil, grease, wrenches, lifting 
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equipment, supervised labor, gaskets, bolts, scaffolds, support for pipe, valve and tapping 

machine 

d. Record the memorandum of above meeting and attach into the hot tap procedure to 

remind all concerned party requirements prior starting the work. 

6.4.2 Check and Verify Tapping Valve 

a. Clean valve/flange surface. 

b. Check to make sure valve will open and close properly.  Mark position of stem/wrench 

for close and open position. 

c. Measure valve bore for sufficient cutter clearance. Record this dimension. 

d. Measure valve for sufficient housing space for cutter and pilot face of valve to seat rings. 

Record this dimension. 

e. Leave valve at full open position. 

f. Install gasket on top of valve 

6.4.3 Assemble Tapping Machine 

a. Check boring bar drive ring for tightness and damage. 

b. Check ring joint and steel ring gasket. 

c. Install tapping adapter on tapping machine and snug top two bolts leaving others loose. 

d. Extend boring bar beyond face of adapter. 

e. Install cutter holder in boring bar.   Tighten retainer shaft with measuring rod by hand.  

Install safety pin with cotter pins on both ends. 

f. Check cutter teeth and O.D.  of cutter.   Install cutter on cutter holder and tighten socket 

head bolts first, then tighten lock nuts.   Acceptable alternate is to assemble cutter and 

cutter holder before installing cutter holder in boring bar. 

g. Check U-rods, cutting edges and nylon lock pin in pilot.  Then install pilot in cutter holder 

and tighten. 

h. Align adapter with cutter and tighten adapter bolts.   For alignment reference measuring 

from O.D. of cutter to O.D. of flange raised face. 
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i. Retract boring bar and cutter all the way back.   Take measurement with measuring rod 

or tape. 

6.4.4 Calculate Tapping Distance 

Calculate measurements for carrying out hot taps. See check sheet no. 1; ensure cutter and pilot 

combination is correct for the job. 

 

A. Measure Tapping Machine Adapter Face to Pilot Tip. 

B. Measure face of top of valve. 

C. Check tapping machine manual for correction of tapping distance.  Valve may be 

sandwich type or ball type according to project requirement. 

When machine is bolted to valve, extend cutter and pilot to top of valve, and then the machine 

is ready for hot tap operation 

6.4.5 Install Tapping Machine on Tapping Valve 

a. Install tapping machine on valve, taking care not to bump pilot or cutter on valve. 

b. Align bolt holes of flange. 

c. Install bolts and tighten evenly. 
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d. Install bleeder valve and leave open. 

e. Connect hydraulic hoses from power unit to tapping machine. 

f. Extend boring bar until pilot contact pipe, retract slightly and engage clutch.   Remove 

crank. 

g. Install measuring rod and mark tapping measurements. 

h. If fitting has not been pressure – tested, suggest to customer to test before starting tap. 

 

6.4.6 Begin Tap 

a. Check with customer first if O.K. to begin tap. 

b. Start power unit and engage hydraulic pump. 

c. Open control valve on tapping machine and rotate cutter slowly for first few turns. 

d. When pilot penetrates pipe and air is purged from valve and adapter, close bleeder 

valve. 

e. If machine should stall, close control valve, disengage clutch and retract cutter slightly. 

Engage clutch and resume tapping. 

f. When tap is complete, machine will run smoothly and measuring ring rod should read 

approximate tapping distance. 

6.4.7 Complete Tap 

a. When tap is complete, close control valve and disengage clutch. 

b. Extend boring bar two or three turns with lower in crank to insure tap is complete.  Stop 

power unit. 

c. Retract cutter until measuring rod reads measurement. 

d. Close tapping valve. 

e. Relive trapped pressure through bleeder valve. 

f. Remove bleeder valve, hydraulic hoses and measuring rod. 

g. Remove coupon from cutter and give to OWNER, and/or representative. 

h. Install temporary blind flange and can be removed anytime to provide Tie-in work. 
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6.4.8 Exclusive Summary for Hot-tap Activities  

6.4.8.1 In-Service Welding Activities  

a. Site preparation. 

b. Surface preparation for welding. 

c. Installation Split tee and Fit-up. 

d. Welding LW1, LW2 (MT Test dry method all layer and RT test cover layer). 

e. Welding CW1, CW2 (MT Test dry method all layer and RT test cover layer). 

f. Install Temporary Blind Flange 6". 

g. Leak test @OP. In-line x1.1 (160x1.1=176, test pressure 180 psi) holding 0.5 hrs. 

h. Install temporary blind flange and can be removed anytime to provide Tie-in work. 

i. NDT delay crack (CW1, CW2 by MT Test dry method & LW1, LW2 by RT after welding 

is complete 24 hrs.   

6.4.8.2 Hot-tapping Activities  

a. Site preparation. 

b. Installation Hot-tap machine and alignment Check. 

c. Installation Split tee and Fit-up. 

d. Bolt tightening flange 6" #150 (Min. 178/ Max. 200 ft.ib.). 

e. Pressure test In-line x1.1 (160x1.1=176, test pressure 180 psi) holding 0.5 Hrs. 

f. Hot-tapping pipeline 8" API 5L Gr.B (Thk. 8 mm. from data survey report). 

g. Remove coupon, close hot-tap valve and verify coupon. 

h. Install & bolt tightening blind flange 6" #150 (Min. 178/ Max. 200 ft.ib.). 

i. Check Hot-tap valve passing by analog pressure gauge holding 0.5 hrs. @ drain port (If 

leak case PLT standby sealant, emergency spool, balloon & pipe plug.).  
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Sealant and Sealant gun   

 

Emergency Spool 

 

 



 

Polytechnology Co., Ltd. 

Hot Tapping Procedure 

Doc. No : PP.P-2202.08-0661-009 

Rev. : 1 

Update on : 27-Oct-23 

Sheet : 15   of   17 
 

FM-SP-07, แกไ้ขครัÊ งทีÉ 00, 13-03-55 
 

 

Balloon plug pipe 

 

Pipe plug 
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6.4.8.2 Tie-in Activities  

a. Remove blind flange 6" #150 from hot-tap valve. 

b. Cold cut by pipe cutter. 

c. Fit-up tie-in spool. 

d. Welding tie-in spool and MT Test dry method all layer. 

e. Radiographic Testing (RT test cover layer). 

 6.5 THE HOT TAP ORGANIZATION 
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7.   SAFETY, HEALTH AND ENVIRONMENT 

7.1 Work Permits 

The Permit shall approved by OWNER prior to commencing the works. 

7.2 All CONTRACTOR workmen are supplied with following Personal Protective Equipment 

(PPE): Safety shoes, helmet, safety glass and safety vest. 

7.3 Working area shall be barricaded. 

7.4 Safety officer shall full time. 

7.7 In additional, General Safety, Health and Environment shall following OWNER regulations. 

 

ATTACHMENT # 1

Branch Coordinate Record Sheet

650116
Rectangle



Record No. :

Route code : Pipeline name : Kilometer post (KP) :

Location description :

Route code : Pipeline name :

Type of tapping : Manhole/Handhole :

Survey method :

Horizontal accuracy (m) : Vertical accuracy (m) :

Datum : Elevation reference : Mean sea level

N (m) : E (m) :

Latitude : Longtitude :

Elevation at the top of pipe (m) :

Type of valve :

N (m) : E (m) :

Latitude : Longtitude :

Elevation at the top of valve (m) :

NAME : NAME :

SIGNATURE : SIGNATURE :

DATE : DATE :

Basic Data of Branch Pipeline

Coordinate Data
Tap point

Valve point

Elev.(m)No. ENName

Reviewed by P/L Engineering & Maintenance

Additional Coordinate DataLocation Map

Basic Data of Survey Method

Branch Coordinate Record Sheet

Basic Data of Main Pipeline

Recorded by Regional or Project Inspector

Tap point

Valve point

(Sketch Drawing)

Main ___ "

B
ra

nc
h 

__
 "

R
C

 _
__

__
__

_

RC ________

Theodolite GPS (Handheld)GPS (DGPS) GPS (Post processing)GPS (RTK)

Sale Tap Hot Tap

WGS 1984 (47N) Indian 1975 (47N)

Yes No

Coupon from Pipeline Hot tapping Record and Analysis Sheet

ATTACHMENT # 2



Record No. :

Regional or Project Inspector - Name : Date:

Route code : Pipeline name :

Pipeline diameter : inches Pipe grade/SMYS : X / psig

Nominal wall thickness : mm. Measured wall thickness - Max: Min: Avg:

Present MAOP : psig Seam weld type No Long Spiral

Type of coating : Coating thickness : mm.

Coating condition : Good  Local disbonding Extensive disbonding Cracked

Note :

Tapping date : Tapping location :  KP.

Contractor name : Tapping orientation : O' Clock

Customer : Pipe surface temperature : Deg.C

P/L Engi. & Maint. Inspector - Name : Date:

Coupon condition after cleaning : Good Pitting corrosion Severe corrosion

Before scrubbing :

After scrubbing :

Before scrubbing :

After scrubbing :

Coupon : O.D. mm. I.D. mm. Surface area : mm2

Weight of metal loss : g. Volume of metal loss : cm3

Wall thickness loss   : mm. Note :

Photo of external surface Photo of internal surface 

0

0 0

#####

Weight 
(g)

Coupon Condition

Average Maximum Minimum

Thickness 
(mm.)

Basic Data of Coupon

Coupon from Pipeline Hottapping Record and Analysis Sheet

Basic Data of Main Pipeline

N L S

G  E C

G P S
Hot Tap Operation Check List
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Project โครงการวางระบบจําหน่ายกา๊ซธรรมชาตไิปยงั บรษิัท ไทย เบเวอรเ์รจ แคน จํากดั    (โรงงาน 2)

Item

Field Condition Survey 

1 Discuss job with maintenance, operation and safety personnel to assure complete 

understanding of what is to be accomplished and how. 

Verify line contents, pressure, temperature, flow rate and pipe wall thickness.  

Discuss what items will be needed to complete job : gasoline, oil, grease, rages, 

wrenches, lifting equipment, supervised labor, gaskets, bolts, scaffolds, support 

for pipe, valve and tapping machine, etc. 

Check Tapping Valves 

1 Check valve bore and nipple for alignment 

2 Check flange makeup for bolts and gasket and be sure bolts have been tightened. 

3 Check to make sure valve will open and close properly. 

4 Measure valve bore for sufficient cutter clearance. Record this dimension. 

5 Measure valve for sufficient housing space for cutter and pilot. Face of valve to 

seat rings. Record this dimension. 

Assembly Tapping Machine

1 Check boring bar drive ring for tightness and damage. 

2 Check boring bar packing nut for adjustment. Bottom out and back off  1/4 turn. 

3 Check retainer shaft packing nut for adjustment. Tighten as much as possible  

4 Still allow retainer shaft to be turned easily with measuring rod. Packing nut must 

not extend out into taper of boring bar. 

5 Clean ring joints and steel ring gaskets. 

6 Install adapter on tapping machine and snug top two bolts leaving others loose. 

7 Extend boring bar beyond face of adapter. 

Hot Tap Operation Check List 

Description Result

Project โครงการวางระบบจําหน่ายกา๊ซธรรมชาตไิปยงั บรษิัท ไทย เบเวอรเ์รจ แคน จํากดั    (โรงงาน 2)

Item

Hot Tap Operation Check List 

Description Result

8 Install cutter holder in boring bar. Tighten retainer shaft with measuring rod by 

hand. Install safety pin with cotter pins on both ends. 

9 Check cutter teeth and O.D. of cutter. Install cutter on cutter holder and tighten 

socket head bolts first, then tighten lock nuts. Acceptalbe alternate is to assembly

cutter and cutter holder before installing cutter holder in boring bar. 

10 Check U-rod,Insert Drill, and nylon lock pin in pilot. Then install pilot in 

cutter holder and tighten. 

11 Align adapter with cutter and tighten adapter bolts. For alignment reference, 

measure from O.D. of cutter to O.D. of flange raised face. 

12 Retract boring bar and cutter all the way. Take measurement with measuring rod.

Calculation Tapping Distance 

Install Tapping machine on Tapping Valve 

1 Clean flange faces 

2 Install gasket 

3 Install tapping machine on valve, taking care not to bump pilot or cutter on valves.

4 Align bolt holes of flanges. 

5 Install beeder valve and leave open. 

6 Connect hydraulic hoses from power unit to tapping machine 

7 Extend boring bar until pilot contacts pipe, retract slightly, and engage clutch.

Remove crank. 

8 Install measuring rod or measuring tap for tapping measurements. 

9 Tightness test for equipment assembly with valve and fitting

Begin Tap 

1 Check with customer first if OK to begin tap. 

2 Start power unit and engage hydraulic pump. 

3 Open control valve on tapping machine and rotate cutter showly for first few turns.

4 When pilot penetrates pipe and air is purged from valve and adapter close bleeder valve. 

5 If machine should stall, close control valve, disengage clutch, and retract cutter 

Slightly. Engage clutch and resume tapping. 

6 When tap is complete, machine will run smoothly, and measuring rod should  

read approximate tapping distance 
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Item

Hot Tap Operation Check List 

Description Result

Complete Tap 

1 When tap is complete,close control valve, and disengage clutch.

2 Extend boring bar two or three turns with lower-in crank to insure tap is complete. 

3 Retract cutter until cutter and drill return all in tapping adapter.

4 Stop power unit 

5 Close tapping valve 

6 Relief trapped pressure through bleeder valve. 

7 Remove bleeder valve, hydraulic hoses and measuring rod.

8 Remove Tapping machine from Tapping Valve 

9 Remove coupon from cutter and give to customer 

Date

Date

Date

Checked by 

Witnessed by

Accepted by
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Item 

 

 
Description 

 
Y/N Date Remarks 

1 Gas detector (Certificate) Y 5/10/2022 PLT 

2 Wind sock Y 5/10/2022 SR 

3 Air Blower Y 5/10/2022 SR 

4 Emergency pipe spool Ø 6” Y 5/10/2022 SR 

5 Pipe plug Ø 6” Y 5/10/2022 Power Pipe 

6 Balloon Ø 6” Y 5/10/2022 Power Pipe 

7 Pipe cold cut machine Ø 6” Y 5/10/2022 SR 

8 Vent stack + Hose Y 5/10/2022 SR 

9 Clamp ground Ø 8” For Split Tee Welding Y 5/10/2022 Power Pipe 

10 Ground rod For Split Tee Welding Y 5/10/2022 Power Pipe 

11 Temporary Blind Flange Ø 6” #150 , Gasket Ø 6” #150 , Stud bolt Y 5/10/2022 SR 

12 Pressure gauge Y 5/10/2022 Power Pipe 

13 Argon + Argon Regulator + Hose For Split Tee & Tie in Welding Y 5/10/2022 SR , Power Pipe 

14 Nitrogen + Nitrogen regulator + Hose For Split Tee Welding & Tie in Y 5/10/2022 SR , Power Pipe 

15 LPG Gas + LPG Gas regulator + Hose Y 5/10/2022 Power Pipe 

16 LPG Gas burner Y 5/10/2022 Power Pipe 

17 Fire blanket Y 5/10/2022 SR , Power Pipe 

18 Welding machine Y 5/10/2022 SR , Power Pipe 

19 Electrode drying oven Y 5/10/2022 Power Pipe 

20 Portable drying oven Y 5/10/2022 SR , Power Pipe 

21 Rod No. ER-70S-G & Electrode No. E-7018 For Split Tee Welding Y 5/10/2022 Power Pipe 

22 Rod No. ER-70S-6 & Electrode No. E-7016 For Tie in Welding Y 5/10/2022 SR 

23 Clamp meter Volt + Amp. (Certificate) For Split Tee Welding Y 5/10/2022 Power Pipe 

24 Infrared thermometer (Certificate) For Split Tee Welding Y 5/10/2022 Power Pipe 
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Item 

 

 
Description 

 
Y/N Date Remarks 

25 Generator Y 5/10/2022 SR , Power Pipe 

26 Grinder Ø 4” , 7” Y 5/10/2022 SR , Power Pipe 

27 Water pumps Y 5/10/2022 SR 

28 Spotlight Y 5/10/2022  SR , Power Pipe 

29 Rescue lifting device Y 5/10/2022 PLT 

30 Safety full harness Y 5/10/2022 SR , Power Pipe 

31 Stair & Hand Rail Y 5/10/2022 SR 

32 Tent Y 5/10/2022 SR 

33 Fire extinguisher Y 5/10/2022 SR , Power Pipe 

34 Fire truck Y 5/10/2022 PLT 

35 Ambulance Y 5/10/2022 PLT 

36 Sealant Gun + Sealant #5050 , Lubricant #911 Y 5/10/2022 PLT 

     
 
Perform By:                                                                  Witness By:                                                     
Authorized Signature                                                       Authorized Signature 
 
Name: (…………………………….)                                    Name: (…………………………….) 
Company: …………………                                                Company: ………………… 
Date: ……………………….                                                Date: ………………………. 

 
 

Approved By:                                                                                                                      
Authorized Signature                                                        
 
Name: (…………………………….)                                     
Company: …………………                                                 
Date: ……………………….                                                 

ATTACHMENT # 4

บันทกึผลการวเิคราะหง์านเพืѷอความปลอดภัย (JSEA)



วันทีÉวิเคราะห์ หมายเลขเอกสาร PP.P-2202.29-0661-012

บริษทั Polytechnology Co.,Ltd สถานทีÉ/พืÊนทีÉ บริษทั ไทย เบเวอร์เรจ แคน จาํกดั (โรงงาน 2)

หน่วยงาน โครงการวางระบบจาํหน่ายก๊าซธรรมชาติไปยงั บริษทั ไทย เบเวอร์เรจ แคน จาํกดั (โรงงาน 2) ผู้ทาํการวิเคราะห์ นายประทวน มาโยธา
งานทีÉวิเคราะห์ Hot Tap 8" x 6" ผู้ขออนุญาต นายสมชาย กลดัสุข

1 ขดัผิวของท่อกา๊ซ Existing pipeline PTT. มีการกระเด็นของเศษโลหะไปถูกคนทีÉทาํงาน  - อุปกรณ์ Safety PPE. 1.
เพืÉอเตรียมตรวจสอบ Pipe wall หรืออยูใ่กลไ้ดร้ับบาดเจบ็  - จดัให้มีพืÊนทีÉใชย้นืทาํงานไดอ้ยา่งเหมาะสมและกวา้งพอ 2.

3.
2. งาน Inspection Pipe Wall Thickness การควบคุมอุณหภูมิผิด และอาจเกิดอุบตัิเหตุ  - ทดสอบเทียบเครืÉองมือทีÉหนา้งานกบัแผน่โลหะสอบเทียบ 4.

ทีÉจุดเชืÉอม Split tee ร้ายแรง ทีÉมีความหนาใกลก้บัความหนาของท่อทีÉวดั 5.
6.

3. งานประกอบ Split-tee 3.1 คา่ความหนาของผนงัท่อ Ptt.ทีÉจุดประกอบเชืÉอม  - ตรวจสอบความหนาของท่อจะตอ้งไม่ นอ้ยกวา่ 95% ของความเดิม 7.
 Split tee นอ้ยกวา่คา่ความหนาตํÉาสุดทีÉคาํนวณได้ 8.
ทาํให้ความแขง็แรงของท่อทีÉจุดนีÊ ไม่ปลอดภยักบัการ 9.
เชืÉอม Split tee ภายใตม้ีความดนั 10.
(เกิดท่อทะลุและกา๊ซรัÉวไหล) 11.

12.
4. งานเชืÉอม Split tee 4.1 ท่อทะลุในระหวา่งเชืÉอม เนืÉองจากผนงัท่อทีÉจุด  -  ตอ้งคาํนวณความดนัสูงสุดทีÉจะทาํการเชืÉอม Split tee  โดยทีÉ 13.

เชืÉอมทนความดนัไม่ได้ อาจทาํให้เกิดไฟลุกไหม้ Gas Control ตอ้งสามารถลดความดนัไดแ้ละมีความปลอดภยัพอ 14.
หรือระเบิดได้  - เช็ค % LEL ตลอดเวลาทีÉทาํการเชืÉอม 15.

 - เตรียมอุปกรณ์ดบัเพลิงไวห้นา้งานให้เพียงพอ
ตรวจสอบการปฏิบัตติามมาตราการ ผู้ตรวจสอบ

JOB  SAFETY  ANALYSIS
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4.2 ท่อทะลุในระหว่างเชืÉอม เนืÉองจากผนงัท่อทีÉ  - วดัอุณหภูมิผิวท่อ ในระหว่างเชืÉอม เพืÉอ ป้องกนัอุณหภูมิของ 1.
จุดเชืÉอมทนความดนัไม่ได้ อาจทาํให้เกิดไฟ ผนงัท่อเมนสูงมากเกินกว่าทีÉคาํนวณไว้ 2.
ลุกไหมห้รือระเบิดได้  - เช็ค % LEL ตลอดเวลาทีÉทาํการเชืÉอม 3.

 - เตรียมอุปกรณ์ดบัเพลิงไวห้นา้งานให้เพียงพอ 4.
5. งาน RT. 5.1 คนทีÉอยู่ใกลร้ัศมีของรังสีอาจอาจมีผลกระ  - ประกาศแจง้เตือน, กัÊนเขตพืÊนทีÉอนัตรายห้ามเขา้ใกล้ 5.

ทบต่อสุขภาพได้ 6.
6. งานทดสอบความแขง็แรงของแนวเชืÉอม 6.1 สาย nitrogen แตกแลว้กระเด็นมาโดน  - ตรวจเช็คสภาพสาย nitrogen เพืÉอให้แน่ใจว่าอุปกรณ์อยู่ใน 7.

 Split-Tee โดยใชค้วามดนั (gas nitrogen) พนกังาน สภาพทีÉใชง้านได้ 8.
9.
10.

7. งานเจาะท่อดว้ยเครืÉ อง Hot-Tap 7.1 เกิดการรัÉวของกา๊ซในระหว่างเจาะทีÉตวั  - ทาํการ Pneumatic Test ทัÊงเครืÉ องเจาะและ Split tee พร้อมกนั 11.
เครืÉองหรือ Split tee คนทาํงานไดร้ับอนัตราย 12.

7.2 กา๊ซรัÉวอาจก่อให้ก่อเพลิงลุกไหมห้รือเกิด  - สายไฮดรอลิก จะตอ้งมีการตรวจสอบ 13.
การระเบิดได้  - ผูใ้ชเ้ครืÉ องเจาะตดัจะตอ้งสวมอุปกรณ์ความปลอดภยัส่วน 14.

บุคคล 15.

 - อุปกรณ์ดบัเพลิงจะตอ้งมีประจาํหนา้งาน 16.

 - เช็ค % LEL ตลอดเวลา
ตรวจสอบการปฏิบัตติามมาตราการ ผู้ตรวจสอบ
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7.3 ผิดพลาดจากอุปกรณ์ยกอาจทาํให้พนกังาน  - อุปกรณ์การยกจะตอ้งตรวจสอบดว้ยตาเปล่าก่อนใชง้าน 1.
ไดร้ับบาดเจ็บหรือเครืÉ องจกัรเสียหาย  -ห้ามใชอุ้ปกรณ์การยกทีÉชาํรุด เสียหาย 2.

 - ตาํแหน่งตัÊงเครนจะตอ้งอยู่บนพืÊนทีÉมัÉนคง 3.
 - เครนจะตอ้งมีใบอนุญาตทีÉแสดงถึงการตรวจสอบ 4.
 - ห้ามบุคคลทีÉไม่ไดร้ับอนุญาตยืนใตแ้นวการยก 5.

6.
8. เสร็จสิÊนการเจาะตดั 8.1 ผิดพลาดจากการหดตวัของกานเจาะ  - ตรวจสถานะของทอ่กอ่นการเจาะตัด 7.

8.
8.2 ผิดพลาดจากวาลว์ทีÉปิดหลงัจากดึงแผน่  - วาลว์จะตอ้งถูกทดสอบก่อน เปิด-ปิด ก่อนการเจาะตดั 9.

เหลก็ออก  - การใชง้านเครืÉ องเจาะตดัจะตอ้งปฏิบตัิตามผูผ้ลิต เพืÉอลดความ 10.
ผิดพลาด 11.

9 การรืÊ อยา้ยเครืÉ องตดัท่อกา๊ซทีÉท่อยงัคง 9.1 ไฟลุกติด  - ห้ามบุคคลทีÉไม่ไดร้ับอนุญาตอยู่ระหว่างการเจาะตดั 12.
มีกา๊ซ  - จะตอ้งมีอุปกรณ์ดบัเพลิงประจาํหนา้งาน 13.

14.
9.2 ผิดพลาดจากการยกอุปกรณ์  - อุปกรณ์การยกจะตอ้งตรวจสอบก่อนใชง้าน 15.

16.
17.

ตรวจสอบการปฏิบัตติามมาตราการ ผู้ตรวจสอบ
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ข้อเสนอแนะด้านความปลอดภยัเพิÉมเตมิ
หมายเหตุ การวิเคราะห์ความเสีÉยงนีÊ ใชไ้ดก้บังาน Hot Tap และ/ หรืองานอืÉนใดทีÉมีลกัษณะใกลเ้คียงกนัได้

ทีมงานการปล่อยกา๊ซทุกคนพึงตระหนกัว่า พวกท่านไมต่อ้งทาํงานในพืÊนทีÉ หรือสถานการณ์ และการใชอุ้ปกรณ์เครืÉ องมือใดๆ ทีÉท่านไม่เชืÉอว่าจะเกิดความปลอดภยั
(ถา้บุคคลใดกต็ามรู้สึกว่าตวัว่าเสีÉยง กใ็ห้หยดุปฏิบตัิงาน และแจง้แก่ผูค้วบคุมงานทนัที)
เพืÉอความปลอดภยัของทีมงานผูเ้กีÉยวขอ้งทัÊงหมด ตอ้งมัÉนใจว่าระบบการสืÉอสารสามารถใชง้านไดเ้ป็นอยา่งดี
ห้ามผูไ้มม่ีส่วนเกีÉยขอ้งกบังาน ฮ็อทแทป็ เขา้ไปในพืÊนทีÉเดด็ขาดเวน้แต่จะไดร้ับอนุญาตจากผุค้วบคุมงานแลว้
ผูค้วบคุมตอ้งแน่ใจว่ากิจกรรมทุกอยา่งไดเ้ป็นไปตามทีÉระบุไวใ้นเอกสารนีÊแลว้
ผูเ้กีÉยวขอ้งตอ้งมีการประชุมก่อนเริÉมงานทุกวนั

ลาํดบัขัÊนตอนการเริÉ มงานในแต่ละกะ
ตอ้งมีการทบทวนความพร้อมก่อนเริÉมงานทุกครัÊ ง และรายงานความผิดปกติแก่หวัหนา้งานหรือผูบ้งัคบับญัชาให้ทราบดว้ย
ในแต่ละวนัผูป้ฏิบตัิงานจะตอ้งมีการประชุมความปลอดภยักลุ่มยอ่ยก่อนเริÉ มงานและอาจมีการทบทวนอีกครัÊ งอยา่งนอ้ยสปัดาห์ละครัÊ ง
ทบทวนการวิเคราะห์งานดา้นความปลอดภยัและสิÉงแวดลอ้มเพืÉอความมัÉนใจไดว้่าสภาพงานและพืÊนทีÉทาํงานมีความปลอดภยั โดยไมต่อ้งใชม้าตรการอืÉนใดเพิÉมเติมอีกแลว้
ตอ้งมีการขออนุญาต ตามทีÉกาํหนด
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1. PURPOSE 
The purpose of this method statement is recommended maintenance welding 

practices that may be used when making repairs to or installing appurtenance on 
piping system, which have been in service in the compression, pumping and 
transmission of crude petroleum, petroleum product. Gas Tungsten Arc Welding 
(GTAW), Shield Metal Arc Welding (SMAW) using a manual welding technique can 
do the welding. 

This document will also act as a guide how to carry out the works safety and in 
accordance with statutory and environmental requirements. 
 
2. SCOPE  

This document gives the detailed requirement to be covered the task as listed  
below: 

 Existing pipe wall thickness check (UTM) 
 U.T. Lamination checking of pipeline (UTL) 
 Roundness checking 
 Fitting installation 
 Welding 
 Inspection and testing 

 
3. STANDARD REFERENCES AND GUIDELINES 

 
 Welding of pipeline and related facilities                 API 1104 
 Procedure for welding or hot tapping    API RP 2201 
 PwP Hot tapping procedure             PwP-MST-002 
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4. MAINTENANCE WELDING  
 
4.1 General 
 There are 2 primary concerns with welding onto in-service pipelines. The first 
concern is to avoid “burning through” where welding arc causes the pipe wall to be 
breached. The second concern is for hydrogen cracking, since welds made in-
service cool at an accelerated rate as the result of the flowing contents ability to 
remove heat from the pipe wall 
 Burning through is unlikely if the wall thickness is 6.4 mm. or greater, provided 
that low-hydrogen electrodes (EXX18 type) and normal welding practices are used. 

Electrodes shall conform to AWS A 5.1/AWS class Exx16 or Exx18 basic 
coated low-hydrogen electrodes shall be specified in the Welding Procedure 
Specification. 

Electrodes shall be stored in accordance the Manufacture’s instructions in 
their original containers, which shall be marked with the Manufacture’s name, the 
consumable trade name, and the batch number. 

 
4.2 Qualification of Welding Procedures 

 Approved Welding Procedure Specification (WPS) & Procedure 
Qualification Record (PQR) shall be submitted which tested and qualified 
in accordance with API 1104 Appendix B. 

 
4.3 Work preparation of welding and testing of Split tee 

4.3.1 Surface cleaning 
 Mark the desired location of the hot tap fitting. 
 Clean the existing pipe in the area to be inspected to bare metal by 

mechanical means to remove all coatings, dirt, grease and other 
contaminates. Necessary precautions need to be taken not to remove the 
parent metal during cleaning 

4.3.2 Visual inspection & defect check of area to be welded 
 The section of the run pipe to which the branch pipe or fitting is to be 

attached shall be thoroughly cleaned with a wire brush for a distance 
extending to a minimum of 150 mm either side of the branch or fitting. 
After cleaning, the run pipe shall be visually examined for laps, cracks, 
pitting or other form of damage. The fitting shall be located so as to avoid 
welding on minor flaws in the run pipe. 

 Visual examination of non-existence of Pitting and corrosion on the 
selected area for Hot Tapping 

 
 For full encirclement tees or sleeves, the run pipe shall be measured with 

callipers to ensure that ovality is acceptable for accommodation of the 
proposed tee or sleeve as below picture, ovality of each direction shall not 
be over 3 mm to avoid gap of split tee and run pipe  
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ROUNDNESS MEASUREMENT 

 
 

 The specific areas of the run pipe where attachment welds are to be made 
shall be ultrasonically examination the actual wall thickness for every 40-
50 mm intervally, the minimum actual wall thickness shall be used for heat 
input calculation 

 

 
 
 

ACTUAL WALL THICKNESS VERIFICATION 
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 Ultrasonic examination shall be examined to ensure freedom from 
lamination 

 

 
 

  LAMINATION FREE SCAN OF AREA WHERE ATTACH WELDMENT 
 

4.3.3 Alignment and welding practices 
4.3.3.1 Offset:  

 Pre-assembly of fitting on existing pipe shall be verified to ensure the  
curvature of fitting and pipe surface is within tolerance. 

 The offset between the abutting edges for Groove welds should not exceed  
1.6 mm. to obtain this alignment, devices should be used, or misaligned 
surfaces can be built up with weld metal. 

 2 sets of chain blocks shall be used to achieve an offset up to a maximum of 
1.6 mm. 

 
4.3.3.2 Root Opening 

 The two halves of halves of fitting should be clamped together around the 
pipe. 

 Before the fitting is finally clamped together, Carbon steel backing strips 
shall be inserted into the machined recesses at the roots of longitudinal 
welds. 

 The backing strip material shall remain within the essential variables of 
welding procedure qualification. 

 The backing strip extension beyond the edges of the fitting shall be a 
minimum of 150 mm to allow attachment of suitably size run-on/run-off 
plates. 

 Before the fitting is clamped, all visible surface grease in and around the 
recess of the branch flange, backing strip shall be removed by solvent 
cleaning. 
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4.3.3.3 Bevels 
 Dye Penetrate Testing shall be performed on the bevels. 

 Immediately prior to welding, the fusion faces and the adjacent material shall 
be free from planar defects, tears, moisture, scale, rust, paint, grease or other 
matter. 

 
 Cleaning area shall extend to a minimum of 25 mm from the edge of the 

fusion faces on both the internal and external surfaces of the fitting. 
 

 Where the fitting thickness is greater than twice the run pipe wall thickness, 
the fitting shall be chamfered at 45 degree to enable fillet weld leg lengths of 
two times the run pipe wall thickness, see Figure  5 

 
 

4.3.3.4 Cleaning: 
 Each run of weld metal shall be thoroughly cleaned with hand or power tools 

before a further run is applied. 
 Visible flaws such as cracks, cavities and other deposition faults shall be 

removed before deposition of further weld metals. 
4.3.3.5 Fit-up 
 A Yoke-type clamp or chain blocks shall be clamped around the circle of run 

pipe. Maximum gap between ID of split Tee fitting and OD of the run pipe 
should be: 

 Longitudinal groove welds, Max. Gap not exceeds 5 mm. along the 
longitudinal bevels. 

 Circumferential fillet welds Max. Gap not exceeds 1.6 mm. around circle of run 
pipe. 

 Verify that the axial centerline of the Tapping path intersects the axial 
centerline of the run pipe at right angles. 

 Maintain a positive support of the Tapping fitting especially the flange 
alignment. 

4.3.3.6 Tack welding: 
 Tack welding is recommended the circumferential should be done on the 

sequence of opposite side such as 12 o’clock & 6 o’clock, 3 o’clock & 9 
o’clock (or equivalent to avoid longitudinal groove ends position)   

 Number of Tack welds the longitudinal should be available on qualified welder 
skill. 

 
4.3.3.7 Welding Sequence: 
a) General 

 Prior to start welding, Customer to confirm that the flow rate of the line 
being weld shall not be less than 0.4 m/s 

 The welding sequence for split tees shall be shown in Figure-1. 
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b) Longitudinal groove welds ( LW-1 & LW-2) 
 Using 2 two welders where the fitting is 750 mm or more in length, weld 

both longitudinal seams simultaneously. Start the welds from the center 
of the fitting in opposite directions and progress to the ends. 

 Repeat this step, staggering the start/stops, until the seams are 1/3 of 
the cross-sectional area of the welds. 

 Complete the longitudinal seams until full of the cross-sectional of the 
welds. This can be accomplished using one or two welders, which 
welding may progress in the desired direction or from one end to the 
other.  

 
c) Circumferential fillet welds (CW-1, CW-2) 

 Circumferential welding shall only commence after completion of 
longitudinal welds. 

 
 Circumferential tack shall be removed after completion of longitudinal 

welds. 
 

 The welds bead deposition sequence shall be welded as shown in 
passes sequence of Figure 2 

 
 The second circumferential fillet weld shall only be started after 

completion and cooling of the first fillet. At no time shall circumferential 
fillet welds be attempted simultaneously. 

 
 

d) Buttering  for circumferential fillet welds 
 Buttering technique shall be used on the run pipe wall as shown in the 

passes 1 – 3 of Figure 3.Additional reinforcement shall be applied over 
the buttering layer where the gap between the fitting and run pipe 
exceeds 1.5 mm, as shown in passes 4-6 of Figure 4. 

 The first buttering pass shall be deposited as close as possible to the 
fitting without impinging or making ant attachment to it. 

 The fillet leg length and gap between the pipe and fitting shall 
determine the number buttering passes 

 required. Pass 6 or its equivalent without impinging on the run pipe 
wall. 
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4.3.3.8 Number of welders : 
 Longitudinal groove welds where the fitting is 750 mm or more in 

length, at least 2 welders shall work on each seam (if site condition is 
applicable). 

 Circumferential fillet welds on pipe of 323.9 mm (8 ”) OD and larger, 
2 welders shall be employed working on the opposite sides of the pipe 
(if site condition is applicable). At no time shall the welders’ weld pools 
have less than 50 mm separation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure-1   Encirclement Split Tee fitting Welding sequence 
 
NOTE: Welding of longitudinal welds to commence in the center of tee. Weld 
starts shall be overlapped and ground. Welding to continue in this manner until 
10 mm to 12 mm in cross sectional thickness is deposited. 

 

 
Figure 2 Weld bead deposition sequence 
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Figure 3 Detail of buttering layer onto pipe 
 

 
 
 
 
 
 
 
 
 

 
              

Figure 4 Suggest method of reducing gap between pipe and fitting before 
welding to fillet throat 

 
 
                        

 
Figure 5 Dimension of fillet leg length to suit thickness of fitting 
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4.3.4  Alignment and welding practices for branch nozzle with Saddle / O-let fitting 

 Maintain gap between 2-3 mm. for complete joint penetration of root pass 
 The welding sequence shall be shown in Figure-6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 : Alignment and welding practices for branch nozzle with reinforce pad / O-let 
fitting  
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5. INSPECTION AND TESTING 

5.1. Visual inspection: 
 - All welds shall be inspected by visual inspection during and after welding to 
ensure that slag is removed between passes.  
 - Undercutting shall be treated by grinding and blending provided that the 
specified minimum wall thickness for the pipe and fitting are maintained. 

  
5.2. Non-Destructive Testing: 

 Root pass : for both groove weld and fillet weld prior to deposition of 
further weld metal shall be performed Magnetic Particle Testing on the 
completed of The root pass  

  
 Hot pass : for both groove weld and fillet weld Every layer of hot pass 

shall be performed Magnetic Particle Testing 
 

 Finished pass : The completed assembly welds shall be magnetic 
particle inspected not sooner than 24 hours after completion of the joint. 

 
Sequence of weld Beads Inspection Testing Table  

A) Groove Weld No. LW1 / LW2 (Longitudinal Weld) 
Sequence 

Electrode Dia. 
(mm.) 

  
Process 

Inspection 
Note No. Beads VT PT MT RT 

1 Root 
Pass ER70S-G 2.4 GTAW X  X -   

2-n Hot Pass E7018 3.2 – 
4.0 SMAW X - X - Every 2 layer 

n+1 finished E7018 3.2 – 
4.0 SMAW X - X - Delay crack after 

24 hours 
 
B) Circumferential Weld / Fillet weld 

Sequence 
Electrode Dia. 

(mm.) 
  

Process 

Inspection 
Note No. Beads VT PT MT RT 

1 Root 
Pass ER70S-G 2.4 GTAW X - X -   

2-n Hot Pass E7018 3.2 – 
4.0 SMAW X - X - Every layer 

n+1 finished E7018 3.2 – 
4.0 SMAW X - X - Delay crack after 

24 hours 
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5.3. Strength Test Pressures: 
   The test pressure will depend on the actual internal pressure of the run 
pipe at the time of the hot-tap and the ability of the run pipe to withstand external 
pressure. 

 
5.3.1. Pressure Test: 

For split tees, the maximum allowable pressure differential (    P) with 
respect to buckling of the run-pipe calculated as defined in ASME VIII, 
Division 1, Section  

UG-28. 
 Therefore PT   =  PA +    P 
 Where      PT   =  test  pressure 
  And         PA  =  actual operating pressure in the run-pipe 
 

5.3.2. Testing Media: 
Where practical, the testing medium shall be water. In some applications where 
it is desirable to avoid water in the split-tee annulus, the use of liquid 
hydrocarbons may be suitable, subject to acceptable safety precautions. For the 
condition of operating temperature higher than 100 C, hot oil shall be used for 
testing. 
 

5.3.3. Testing Duration: 
Testing of branch connection, with the valve installed and in the open position, 
to demonstrate leak tightness and strength. Duration should be at least 15 
minutes. 
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