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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

QUALITY CALIBRATION CO.,LTD.
Elg_:zlil
Of

CERTIFICATE No : 23E4265
REFERENCE No : 69103-2

PAGE :10F2

Certificate of Calibration

EQUIPMENT g DIGITAL EARTH TESTER
MANUFACTURER 3 KYORITSU

MODEL - 4105A

SERTAL No ¥ 0272352

ID No - EQNO.04/035

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : HYBRID INTEGRATION CO., LTD,

28/165-166 MOO 4 SOl CHAENGWATTANA-PAKKRET
34.,CHAENGWATTANA RD, BANG TALAT , PAKKRET ,
NONTHABURI 11120

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23E4265 PAGE :20F 2

Calibration Report

EQUIPMENT ' DIGITAL EARTH TESTER

MANUFACTURER H KYORITSU MODEL : 4105A

ID No - EQNO.04/035 SERIAL NUMBER g 0272352
RECEIVED DATE ¢ 22-May-23 CALIBRATION DATE : 12-Jun-23
AMBIENT TEMPERATURE : 232 CH3*C RELATIVE HUMIDITY : 50 % RH £ 20% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD USING MULTIFUNCTION CALIBRATOR. THE

ACCESSORIES USED SUCH AS CABLE TO CONNECT BETWEEN METER AND CALIBRATOR ARE PROVIDED BY QUALITY
CALIBRATION CO.,LTD..

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) MULTE-PRODUCT CALIBRATOR 9100 37454 E1U230331 02-Feb-24
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO :-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

AC VOLTAGE
RANGE FREQUENCY | STANDARD |UUC READING| CORRECTION | UNIT | UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT () FACTOR
200 VAC 60 Hz 20.000 19.9 0.1 Vv 0.059 2.0
60 Hz 60.000 59.9 0.1 \' 0.072 2.0
60 Hz 100.000 99.8 0.2 v 0.088 2.0
60 Hz 140.000 139.8 0.2 \' 0.11 2.0
60 Hz 180.000 179.8 0.2 Vv 0.13 2.0
2 WIRE RESISTANCE
RANGE STANDARD |[UUC READING| CORRECTION [ UNIT | UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(t) FACTOR
20.00 0.0 0.00 0.00 Q 0.011 2.0
2.0 1.99 0.01 Q 0.012 2.0
18.0 17.96 0.04 Q 0.021 2.0
200.00 20.0 20.1 -0.1 Q 0.062 2.0
180.0 179.9 0.1 Q 0.069 2.0
2000.00 200.0 200 0 Q 0.58 2.0
1800.0 1798 2 Q 0.64 2.0

UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD U
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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www.qcalibration.com

E i[&] QUALITY CALIBRATION CO.,LTD.

‘ .E:.if ¥ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
g{ﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
[=] ey

NSC-TISI-TISI 7025
CALIBRATION D049

CERTIFICATE No : 23E4266 PAGE: |1 OF 4
REFERENCE No : 69103-3

Certificate of Calibration

EQUIPMENT s DIGITAL CLAMP METER
MANUFACTURER : CHAUVIN ARNOUX
MODEL : F205

SERIAL No ] 175950KMC

ID No - EQNO.04/005

CONDITION AS RECEIVED USED ITEM
SUBMITTED BY ; HYBRID INTEGRATION CO., LTD.
28/165-166 MOO 4 SOl CHAENGWATTANA-PAKKRET

34, ,CHAENGWATTANA RD, BANG TALAT , PAKKRET ,
NONTHABURI 11120

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23E4266

PAGE:2 OF 4
Calibration Report
EQUIPMENT y DIGITAL CLAMP METER
MANUFACTURER 3 CHAUVIN ARNOUX MODEL { F205
ID No § EQNO.04/005 - SERIAL NUMBER ! 175950KMC
RECEIVED DATE : 22-May-23 CALIBRATION DATE : 12-Jun-23
AMBIENT TEMPERATURE : 235G E8 06 RELATIVE HUMIDITY : 50 % RH + 20% RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD USING MULTIFUNCTION CALIBRATOR AND 50
TURN COIL.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) MULTI-PRODUCT CALIBRATOR 9100 37454 E1U230331 02-Feb-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO ;-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
DC VOLTAGE

RANGE STANDARD | UUC READING | CORRECTION | UNIT | UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(%) FACTOR
60.00 0.000 0.03 -0.03 Vv 0.0058 2.0
6.000 6.05 -0.05 Vv 0.0059 2.0
54.000 5422 -0.22 A 0.011 2.0
-54.000 -54.15 0.15 v 0.011 2.0
600.00 60.000 60.3 -0.3 v 0.059 2.0
-60.000 -59.5 -0.5 A% 0.059 2.0
180.000 179.9 0.1 1% 0.061 2.0
300.000 299.6 04 Vv 0.065 2.0
-300.000 -298.7 -1.3 V 0.065 2.0
420.000 419.3 0.7 Vv 0.079 2.0
540.000 539.0 1.0 Vv 0,085 2.0
-540.000 -538.1 -1.9 V 0.085 2.0
1000.00 600.000 598 v 0.59 2.0
900.000 897 3 Vv 0.59 2.0
-900.000 -896 -4 Vv 0.59 2.0

END OF CALIBRATION REPORT PAGE 2 OF 4
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gcalibration.com

CERTIFICATE No ; 23E4266

PAGE:3 OF 4
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
AC VOLTAGE
RANGE FREQUENCY STANDARD |UUC READING| CORRECTION | UNIT UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(+) FACTOR
60 VAC 1kHz 6.000 6.0 0.0 Vv 0.0077 2.0
60 Hz 54.000 54.1 -0.1 V 0.070 2.0
100 Hz 54.000 54.1 -0.1 Vv 0.070 2.0
500 Hz 54.000 54.020 -0.020 vV 0.070 2.0
1kHz 54.000 53.850 0.150 Vv 0.070 2.0
600 VAC 60 Hz 60.000 508 0.2 vV 0.075 2.0
1kHz 60.000 59.7 0.3 v 0.075 2.0
60 Hz 300.000 298.9 11 y 0.30 2.0
1kHz 300.000 298.1 1.9 A 0.30 2.0
60 Hz 540.000 538.0 2.0 A% 0.43 2.0
100 Hz 540.000 538.0 2.0 A% 0.43 2.0
500 Hz 540.000 537.6 24 A 0.43 2.0
1kHz 540.000 536.6 3.4 Vv 0.43 2.0
1000 VAC 60 Hz 900.000 896 4 V 0.89 2.0
100 Hz 900.000 896 4 \ 0.89 2.0
500 Hz 9200.000 895 5 v 0.89 2.0
1kHz 900.000 893 7 \' 0.89 2.0
DC CURRENT
RANGE STANDARD | UUC READING| CORRECTION | UNIT UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT (%) FACTOR
60.00 0.000 0.00 0.00 mA 0.011 2.0
6.000 6.19 -0.19 mA 0.010 2.0
54,000 54.63 -0.63 mA 0.026 2.0
600.00 60.000 60.7 -0.7 A 0.96 2.0
300,000 304.,0 4.0 A 26 2.0
540.000 5474 -7.4 A 4.0 2.0
-540.000 -547.3 73 A 4.0 2.0
AC CURRENT
RANGE FREQUENCY STANDARD |UUC READING| CORRECTION | UNIT UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(%) FACTOR
60.00 60 Hz 6.000 6.17 -0.17 A 0.16 2.0
400 Hz 6.000 6.25 -0.25 A 0.16 2.0
60 Hz 54.000 54.26 -0.26 A 14| 2.0
200 Hz 54.000 54.25 -0.25 A 1.4 2.0
400 Hz 54.000 54.31 -0.31 A 1.4 2.0
600.00 60 Hz 60.000 60.2 02 A .1 2.0
60 Hz 300.000 302.0 -2.0 A 3.2 2.0
60 Hz 540.000 5439 -3.9 A

END OF CALIBRATION REPORT PAGE 3 OF 4
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration,com

CERTIFICATE No : 23E4266

PAGE:4 OF 4
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2 WIRE RESISTANCE
RANGE STANDARD |UUC READING| CORRECTION | UNIT | UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(+) FACTOR

600.,00. 0.0 0.6 -0.6 Q 0.059 2.0
60.0 60.6 0.6 Q 0.098 2.0
540.0 541.2 12 Q 0.97 2.0

UUC : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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Test certificate

Issued By Draeger Safety ( Thailand ) Limited

SVR No:

SVR2302-077

Last calibration | 22-Feb-2023

Due date:

|22-Aug-2023

Urager

Customer Name

Hybrid Integration Co., Ltd.

Instrument |X-am 2500 Instrument part number ! Software version
Serial number |ARMN-0167 s 8323918 | 7.8
Battey Type/Serial No. | NIMH/ARMK-F022 - -
1.Inspection and configuration check.
Report 2.Service and calibration. T -
CAT-Sensor EC-Sensor EC-Sensor EC-Sensaor
Channel No. 1 Channel No. 2 Channel No. 3 Channel No. 4
|Displayed gas chd 02 CO H2S
JPart number 6812950 6810881 6813210 8811525
Serial numbar ARMNO762 ARML2549 ARML2794 ARML4987
|Measuring range 100.00 %LEL 25.00 Vol% 2000.00 ppm 100.00 ppm
Calibralion gas ch4 02 CO H2S
Calibration gas concentration 50.00 %LEL 17.00 Vol% 100.00 ppm 25.00 ppm
Alarm level A1 10.00 %LEL 19.00 Vol% 20.00 ppm 5.00 ppm
Alarm level A2 20.00 %LEL 23.00 Vol% 100.00 ppm 10.00 ppm
Hygiene Evaluation Mode . inactiv TWA+STEL TWA+STEL
Mean Value Period - 15 min 15 min 15 min
STEL 0.00 Vol% 100.00 ppm 10.00 ppm
TWA - 0.00 Vol% 20.00 ppm 5.00 ppm
Shift length - 480 min 480 min 480 min
Results Of The Zero Calibration
Gas cylinder Fresh air - Fresh air Fresh air
Calibration gas Lol no. B - -
Set Value 0.00 %LEL - 0.00 ppm 0.00 ppm
'Isualue (before) 0.26 %LEL - 2.23 ppm 0.07 ppm
IEvaIua (after) 0.00 %LEL - 0.00 ppm 0.00 ppm
[Result OK - OK OK
Results Of The Span Calibration
Gas cylinder ch4 | 02 co | H2S
Calibration gas Lot no. 302-402561651
Sat Value 50.00 %LEL 17.00 Vol% 100.00 ppm 25.00 ppm
Jisvalue (before) 51.83 %LEL 16.91 Vol% 100.60 ppm 26.59 ppm
Ilsvalue (after) 50.00 %LEL 17.00 Vol% 100.00 ppm 25.00 ppm
Result oK oK OK OK
Results of optional test
Alarm test LEDs oK
Horn OK
Vibration test

OK
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8 Pressure Gauge D4x1/2 ITEC 5
9 Two-Way Manifold Valve 1/2 PARKER >
10 Ball Valve 1 BOEHMER 8
11 Globe Valve 1 CRANE 6
12 |Filter 8x8 4FORAIN 2
13 Ball Valve 2 BOEHMER 2
14 Pressure Safety Valve 1x2 FARRIS 2
15 Volume Meter 6 VEMM 2
16 |Globe Valve 1172 CRANE 2
17 Safety Shut Off Valve 6 PIETRO 4
18 Pressure Regulator 4 PIETRO 2
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8 Ball Valve 1 BOEHMER 2
9 Globe Valve 1 CRANE 2
10 Ball Valve 8 BOEHMER 3
11 Ball Valve 11/2 BOEHMER 2
12 |Globe Valve 1.1/2 CRANE 1
13 Temperature Gauge D4x1/2 ITEC 1
14 Check Valve 8 CRANE 1
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1 Ball Valve 1 KVC 14
2 Globe Valve 1 KvC 14
3 Pressure Gauge D4x1/2 NKS 2
E Ball Valve 6 KVC 2
5 Ball Valve 1 SRI 4
6 Ball Valve 4 SRI 8
7 Gas Filter 4x4 PETROGAS 4
8 Pressure Safety Valve Ix1 - 8
9 Gas Heater 4x4 - 2
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10  |Gas Final Scrubber 4x4 - 7
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2 Gas Turbine 52 SIEMENS Ball Valve = 6
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(Calculation Sheet of Pipe Wall Thickness)

amunldmasITHna

Design Code
Straight Pipe
Design Formula

where

Working Pressure

Item ———————
Size

. g
2 6"

Purpo

Signa

1T suAz .05 mes (3xeed) 5 918 a1 (1)

i ¥ :
[avil 7/507 TIRURATIUNTSUBUAZER T2003 HYN 6 fMuauunams sunelainual Taniaszoes

4
ASME B31.1-2018 Power Piping
Chapter II : Design
PD
t = + A - Internal Pressure Design Thickness Caleulated

2(SEW+PY)

D = outside diameter of pipe ; inch.

E = quality factor from A-3 = 1.00 Steel Pipe Seamless API 5L Grade B
P = internal design pressure = 600 PSI

S = stress value for material from Table A-3 = 20000 PSI, Steel Pipe API 5L Grade B

W = weld strength reduction factor Table 102.4.7-1 = 1.00

Y = coefficient from Table 104.1.2-1 = 0.40

A = additional thickness(sum of mechanical) = 0.05

= pressure design thickness

435.113 PSI (30.0 Bar)

Steel Pipe API 5L Grade B

Calculation Thickness for Piping

Pipe Outside Diameter Calculated Thickness

== — — e ——— i Remarks
(Inch) (mm.) (Inch) (mm.)
8.625 219.08 0.1778 4.5172
6.625 168.28 0.1482 3.7642
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ULTRASONIC THICKNESS MEASUREMRNT REPORT

CLIENT U3 auaz 1070 MBS (328049) 5 Tide MY (D) TEST DATE 13 NFNEIAY 2566

=

¥l 7/507 HANGARTHAS TUONASER 2084 MHi 6

Auauueans dunedalnuas Saniaszoes
PROJECT NG PIPING INSPECTION PAGE 1/6
INSPECTION PROCEDURE UTM 001 REV.0 ACCEPTANCE CRITERIA APISTO,APIST4
MATERIAL API 5L Grade B ITEM DESCRIPTION NG PIPELINE
MODEL/SERIAL NO MMX-6/62982 DRAWING N/A
PROBE ¥ SINGLE CRYSTAL [] TWIN CRYSTAL FREQUENCY(MHZ) 5 MHZ
CAL. BROCK S/N HYBID 58002 MT.L VEL(in/usec) 0.233
CALIBRATION RANGE MIN 3 mm. MAX 35 mm CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME ]ZI 1.Initial Cal. ] 2.Cal. Check [ 3.Cal, Check [ 4.Cal. Check
TECHNIQUE ] ZERO TO ECHO (Without Coating) ECHO TO ECHO (Thru Coating)
COUPLANT TYPE GEL |MT,L TESTED TEMP(*C) AMBIENT
Gas Pipeline Grade API 5L SCH.40 NOTE:
Design Pressure 600 Psig Nom-T = Nominal Thickness
Maximum Operating Pressure 435.113 PSI (30.0 Bar) Re-T = Retirement Wall Thickness
Size 8,6 inch
ITEM NPS Nom-T | Re-T Current Thickness (mm) Min-T
TML SCH = ———1——— T T — Remark
NO. (IN) (mm.) | (mm.) 1 2 3 4 5 | 6 7 8 9 (mm.)
1 DRAWING '
| Straight 8 40 8.18 | 45172 | B.37 797 | 8.15 7.97 Accepted.
Il Straight 8 40 8.18 | 45172 | 838 8.03 8.14 8.03 Accepted.
I | Straight 8 40 8.18 | 45172 | 838 7.99 8.20 7.99 Accepted.
2 DRAWING
Straight 8 40 B.IR | 45172 | B8.18 8.23 8.34 8.20 818 | Accepted.
o | Straight 8 40 818 | 45172 | 8.19 8.25 8.25 8.15 8.15 Accepted.
Il | Straight 8 40 8.18 | 45172 | 820 8.25 8.16 8.20 8.16 Accepted.
3 DRAWING
I | Straight 8 40 8.18 | 45172 | 8.08 7.98 791 8.03 791 | Accepted.
1 | Straight 8 40 8.18 7.95 8.06 8.05 8.00 7.95 | Accepted.
I | Straight 8 40 B.18 | 45172 | 799 825 8.15 8.03 7.99 Accepted.
4 DRAWING
I — £ e — | . =1 s B | SRS
I | Elbow90 8 40 B.18 | 4.5172 8.11 8.40 8.20 8.11 Accepted.
I | Elbow 90" 8 40 8.18 | 45172 | 8.14 8.33 8.16 8.14 Accepted.
I Elbow 90° 8 40 | 818 | 45172 | 823 | 835 | 230 293 ccented.

NOTE : 1.NP}

If Rel

Purpose
Signature
Name

Date
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ULTRASONIC THICKNESS MEASUREMRNT REPORT

CLIENT uiiin suag 1.050 med (32oe) 5 1A g1 (1) TEST DATE 13 NINGINY 2566

l'ﬁ‘U'ﬁ 7/507 'Ih"IJ.}erT]iT.ﬁiliﬂJmu‘Dﬂ FEA 1|1] H 6

ﬁ'rtl'ﬁumunm é?]l.ﬂr]llt‘r'mum $INIRITZB

PROJECT NG PIPING INSPECTION PAGE 216
INSPECTION PROCEDURE UTM 001 REV.0 ACCEPTANCE CRITERIA APIST0,APIS74
MATERIAL API 5L Grade B ITEM DESCRIPTION NG PIPELINE
MODEL/SERIAL NO MMX-6/62982 !DR.-\\\ ING N/A
PROBE SINGLE CRYSTAL [0 TwINCRYSTAL ‘FREQ[IEN(\(MH!) 5 MHZ
CAL. BROCK S/N HYBID 58002 !'\1! L VEL(in/usec) 0.233
CALIBRATION RANGE MIN 3 mm. MAX 35 mm. CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME M Lnitial Cal. [ 2.cal Check [0  3.cal Check [0 4.cal Check
TECIIN!QU!:‘, | ZERO TO ECHO (Without Coating) ECHO TO ECHO (Thru Coating)
(OUPI ANT TYPE GEL ‘\1[‘ L IE“II D TE I'\iP{“(] AMBIENT
Gas !'1pelmu Grade APISL SCH.40 NOTE:
Design Pressure 600 Psig Nom-T = Nominal Thickness
Maximum Opcraimg I’r&mur(- 435.I 13 PS1(30.0 Bar) Rc-] = RLim ment Wall Thic! ]\ncsq
Size 8,6 inch
ITEM NPS Nom-T | Re-T Current Thickness (imm) Min-T
T™ML SCH I i — T = T 2 1 Remark
NO. (IN) (mm.) | (mm.) 1 2 | 4 5 6§ | 7 3 9 | (mm)
5 DRAWING
I Elbow 90° 40 8.18 | 45172 | 8.01 822 | 805 | 8.01 Accepted.
3 I 1 e | S L | | — I I e
I Elbow 907 40 B.18 | 45172 | 7.99 B.50 8.04 | 7.99 Accepted.
I Elbow 90° 8 40 B.18 | 45172 | 8.01 8.57 8.04 | 8.01 Accepted.
6 DRAWING
il it [ st e e N s :
I Straight 8 40 8.33 8.20 8.20 8.15 8.15 Accepted.
] Straight 8 40 2| 835 | 8.14 814 | | 8.19 8.14 Accepted.
i Straight 8 40 8.32 | 8.15 8.14 ; | 8.13 8.13 Accepted.
7 DRAWING
= 4 : - SUEE ! o e 119 R AL 1%
I Straight B 40 8.18 4.5172 818 | 8.13 798 | 7.99 798 Accepted.
Il Straight 8 40 8.18 | 45172 | 8.02 [ 820 B.07 : | 8.00 8.00 Accepted.
m Straight 8 40 8.18 | 45172 | 8.05 8.09 8.08 | 7.91 7.91 Accepted.
8 DRAW N(:
I Elbow 90° 8 40 B.18 | 45172 8.26 8.32 8.42 8.26 Accepted.
It E]t}ow‘ﬂ}' 8 40 B.18 | 45172 827 8.38 . 8.41 827 Accepted.
[ Elbow 90

NOTE : 1.NPS= Nominal

If Retirement Wa

Purpose
Signature
Name

Date
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ULTRASONIC THICKNESS MEASUREMRNT REPORT

Hybrid

CLIENT 3N auAz 1050 maes (5z089) 5 Fia a1 (1) TEST DATE 13 NINGIAY 2566

vl 7/507 TiaugAnHNITUBLASEA T308a NN 6

AALILENT sunelalnuad 19MIATZo8e

PROJECT NG PIPING INSPECTION PAGE 36
INSPECTION PROCEDURE UTM 001 REV.0 ACCEPTANCE CRITERIA APIST0,API574
MATERIAL API 5L Grad; 1; o ITEM DESCRIPTION ;\‘.('. PIPELINE
.;\10I]l~ll,.l'5['.' RIAL NO MMX-6/62982 DRAWING N/A

PROBE (%] HN(_;LE (R‘m_"l',»\l_ B [0 TwWINCRYSTAL FREQUENCY(MHZ) 5 MHZ-

CAL. BROCK S/N HYBI ;3 *b_UIJZ B | ;‘\1T,L.\-’El:..f_ir.u';.;;;c]" _ _ 0.233 )
CALIBRATION R._}!.LN;E o _l\ll‘\ - 3 mm MAX 35 mm. C:LBL(‘;(‘I\ :;En.‘.l.l'.(("}- AMBIENT
CALIBRATION TIME M 1.itial Cal. O 2ca t'.'l.m.c.l; | ]_] “ 3.Cal. Check [0 4.cal Check

TEC‘I'IN[_QIJE__ I O ZERO TO ECHO (Without Coating) ) ]ZI : ;',C_Ill;:l't! LC'I.IO l.'E'hru('.'n.-alingl

(__I_P; ANII\PF .. GEL . - . MT.L TESTED TEMP{*C) _»’-\MTISIIENT -
Gas Pipeline Grade API 5L SCH.40 NOTE:

Maximum Operating Pressure 435.113 PSI (30.0 Bar) Re-T = Retirement Wall Thickness

Size 8,6 inch

ITEM NPS Nom-T | Re-T Current Thickness (mm) Min-T

) TML ; SCH . . = T Sl e e L | ; Remark
NO. (IN) (mm.) | (mm.) 1 2 3 4 5 6 ) 8 9 (mm.)

9 DRAWING

1 Elbow 90° . 8 df.l | sas ] _\ﬁj__RER H..!m . 8.04 Accepted.
.1| | Elbow 907 8 40 8.57 | R._-]-ﬂ_“ .?_‘)6- | B -?.% . (\\.‘t:u.’.ph’d.
m | Ebows | 8 | 4 857 | 824 | 809 | | 809 | Accepled
10 DRAWING

I ‘-ngltl B 8 40 | 8.8 | 45172| 829 . . F\I'< | _R.[I.')_ . 8.21 8.02 | -.‘;'u:_'t:i.‘;\li‘d._
I b'n'ai_f-'_ln. Il :i ) -_;] 8.18 . 45172 | 8.39 . 8.22 [ _‘;I_“_ I 8.19 . : I 8.17 | Accepied_-
11 Straight 8 40 . 818 | 45172 | B.17 | 8.30 . . 3.(-I§§ [ _. 8.13 | | | 8.08 | Accepted.
11 DRAWING

_I__ _E[-I'-u.m' 90" 8 40 . B.18 . _4.5]_"."2 | - | 822 R ) 8 2.‘__. ..':\rucpml.
I - E;hl:“- ')H.". 1 8 . 40 : 818 | 45172 . 1 . : 8.23 I R.E.:\ ._,";l.;.':;'t‘.p.l\.:(l.
“.I ﬁ“-.;,,._‘._.;{;--. B S | Easoi | | | | oo e
12 DRAWING

I Straight

1 . Straight

11 Straight

NOTE : 1.NPS=Nominal Pipi

If Retirement Wall Th

Purpose
Signature
Name

Date
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ULTRASONIC THICKNESS MEASUREMRNT REPORT

CLIENT

PROJECT

MATERIAL

MODEL/SERIAL NO

INSPECTION PROCEDURE

it eumz .05 8 mned (szee9) 5 H1A8 @19 (1)

1@UT 7/507 HANGATIHNTINBNATEA 55089 NN 6
Anmuunang duneilainuag samiaszeed
NG PIPING INSPECTION

UTM 001 REV.0

API 5L Grade B

TEST DATE

PAGE
ACCEPTANCE CRITERIA
ITEM DESCRIPTION

13 N3ngInu 2566

4/6
API570,API574

NG PIPELINE

MMX-6/62982 DRAWING NiA
PROBE SINGLE CRYSTAL ] TwIN CRYSTAL FREQUENCY(MHZ) 5 MHZ
CAL. BROCK S/N HYBID 58002 MT.,L VEL{in/usec) 0.233
CALIBRATION RANGE MIN 3 mm. MAX 35 mm, CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME % LInitial Cal. O 2.Cal. Check | 3.Cal. Check O 4.Cal. Check
TECHNIQUE [ ZERO TO ECHO (Without Coating) E] ECHO TO ECHO (Thru Coating)
COUPLANT TYPE GEL - EM l-'.l-. [_I_HI EII-)_'i'-EZ?\;P{"_(‘j AMBIENT
Gas Pipeline Grade API 5L SCH.40 NOTE:
l:}-e_si.gr.l.;".r.essure a 600 Psig - Nom-T = Nominal Thic}\n:.-.\____ -
Maximum Opcr_'-;ti-né_l’re;;lr-e-"_ ;!_"\1 1.3-[’SI (30.0 Bar) L Re-T = Retirement Wall Thickness - R
Size  86inch i W——
ITEM | NPS I Nom-T | Re-T Current Thickness (mm) Min-T |
TML ‘ SCH F——— T e e 1 Remark
NO. | (IN) (mm.) | (mm.) 1 2 3 4 5 [ 7 8 9 (mm.)
13 DRAWING
I . \;m_ga _|__\| .-t.u. 8.18 | 45172 . 8.18 . 7}3_-1_ | 8.15 8.08 ) ?94 . _"!\L:L._NL(]
i Staight | 8 | 40 | 818 |45172| 822 793 | | 800 | 804 | 793 | Accepted.
m Straight N 8 i -;J | _ﬂ_]R_ 45172 | 8.13 8.00 ) B R:E: - -H,ln | 8.00 Accepted.
14 DRAWING
I l_“m:‘m 8 I 40 8.18 -.LSI?Z _ i 8.34 ; 8.35 822 | N Accepted.
m | Ebowso 8 40 8.18 | 4.5172 | i : 8.32 i 847 | 821 | | .-m:c.]-w:ud_
I . E]Im\;'.‘};'“ - 8 40 8.18 | 4.5172 | R Rs_‘ 8.43 8.26 i ;26_ “Accc—pwd.
15 DRAWING
| Straight 8 . 40 N hIH 45172 7.89 I 8.30 1 ] 3. 1 8.05 i 7.89 Accepted.
I Straight 8 -it’l. 8 -I.S- .-.‘.ﬁl‘F_‘ . 7.93 . 8.37 K-.];i_ . 8.02 I 7.93 .-\cceptt;d_
“].ll -”F\'h':t.i_';_'hl 8 40 818 H_TE _ﬁ_!‘l 8.38 B.06 Hi xllé | 8.06 Accepted.
16 DRAWING
| Slmigi; . 8 40 8.18 | 4.5172 . R.E‘.J.- _ 8.15 8.09 7.98 I 7.98 Accepted.
il Sunig_h: N 8 - 40 B.18 4.5172 . 820 8.12 8.14 | 8.14 8.12 Accepted.
I Straight 8 40 8.18 | 45172 830 | xl_l ] 8.15 . 7.98 ) “JK_ ."\L'cL:]'Ill"\I.

NOTE : 1.NPS=Nominal Piping Size

If Retirement Wall Thick

Purpose

Signature

Name

Date

2.TML~= Thickness Measurement Locations
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ULTRASONIC THICKNESS MEASUREMRNT REPORT

INSPECTION PROCEDURE

NG PIPING INSPECTION

UTM 001 REV.0

ACCEPTANCE CRITERIA

CLIENT 1THN puAL 1031 WIS (32089) 5 1INA M (1) TEST DATE 13 NINGIAY 2566

| B vl 7/507 f-i;;ifg;;‘rmﬂii‘ua‘im;ﬁ-‘ﬁ?{ F2UPY mﬁ 6 | - o
Aninuuoans aunelainuag :T-;l'lt'fﬂ'j.:’.ﬂm-:m ) ) -

.P' ROJECT ) PAGE 5/6

API5ST0,APIS74

MATERIAL API 5L Grade B :lTEM DESCRIPTION NG PIPELINE
HODECAERIALNO - - e NA

PROBE - %] SI\IGLE_(__RH_\TAJ O twmwN C'RY_\_'T;L FREQUENCY(MHZ) - 5 MHZ

CAL. BROCK sn_ _ HYBID 58002 - - MT,L VEL(in/usec) _ -{;,;33_
CALIBRATION RANGE MIN 3 mm. - ;m.\' 35 mm. -_-_“mit’;.-j\l-_B-LD(‘KTEMI‘.(L‘I | _A-!\-;BIENT

D D 3.Cal. Check D

™

M  1.itial Cal

O ZERO TO ECHO (Without Coating)

GEL

CALIBRATION TIME 2.Cal. Check 4.Cal. Check

TECHNIQUE

ECHO TO ECHO (Thru Coating)

|MT,L TESTED TEMP(°C)

COUPLANT TYPE

Gas Pipeline Grade API 5L SCH.40

Design Pressure 600 Psig

Re-T = Retirement Wall Thickness

Maximum Operating Pressure

435.113 PSI1 (30.0 Bar)

Size 8,6 inch
ITEM NPS Nom-T| Re-T Current Thickness (mm) Min-T
T:\‘L RCH : — e - - === — - { R?'“ark
NO. (IN) (mm.) | (mm.) | L | 2 3 4 5 6 | 7 | 8 | 9 (mm.)
17 | DRAWING '
I Iilijfl\'\-_';;.]_" ) - 8" | . 40 3.18 . 45172 ] 8.01 }_‘:.-i.)?_. _R; 5:31 - _.-‘;C.Cf_:|-?1ed.
m | Ebowso' | 8 | 40 | 818 |4si72| 805 | 825 | 823 | [ 805 | Accepted.
1_II_ | E!bO\k 90° . 3 ”4-0 _R_I‘;\_ l-_;] 72 . - __R-. ]_{'I | 8.30 . 8.24 . 1T 1 8.10 Accepted.
18 DRAWING
_1 . Elbow 90° - 6_ : I__:m ;.?.ll I 3.7642 l 725 760 | il T-H 7.25 J‘\Lctr'u:i
I Elbow 90° 6 | -1-;|. Il 7.11 : 3.7642 7.46 N -_m“’-}_‘\ 7.33 HLLL;u_i
I |--:i;u=w_~Jt'r:-m Ir n . 40 7.11 . 3.?642. “42_ | I | 733 | 7.33 .A.L"_L‘L'_ph.‘d..
19 DRAWING
. I 1 .;iimighl 8 40 18 |- i .‘%.Ij 8.14 o _3-__2u 825 i 8.13 Accepted.
n BB Straight 8 40 812 3.10 [ S 17 I 8.23 - 8.10 Accepted.
- I | Straight l 8 4_0_ 8.15 | R.t"“ 8.15 8.30 ) 8.15 Accepted.
20 DRAWING
| Elbow ‘_}f-" | 8 40 8.18 | 45172 | = 8.20 8.01 8.38 N 8.01 . f\L’k"L‘];l;.’.d.
I Elbow 90° 8 | 40 | 818 | 45172 800 | 803 | 830 £.03 i .-'\:&.;:plcd.
I . }'-_lim.w 90" - . n

NOTE : 1.NPS=Nominal

If Retirement Wa

Purpose

Signature
Name

Date
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API5S70,APIS74

NOTE : 1.NPS=Nominal Pj

If Retirement Wall

Purpose
Signature
Name

Date

MATERIAL API 5L Grade B ITEM DESCRIPTION NG PIPELINE
MODEL/SERIAL NO MMX-6/62982 DRAWING N/A
PROBE ] SINGLE CRYSTAL ] TWINCRYSTAL FREQUENCY(MHZ) 5 MHZ
CAL. BROCK S/N HYBID 58002 MT.L VEL({in/psec) 0.233
CALIBRATION RANGE MIN 3 mm. MAX 35 mm CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME v 1.Initial Cal. 1 2.Cal. Check O 3.Cal. Check ] 4.Cal. Check
TECHNIQUE O ZERO TO ECHO (Without Coating) | ECHO TO ECHO (Thru Coating)
COUPLANT TYPE GEL |MT,L TESTED TEMP(°C) AMBIENT
Gas Pipeline Grade API 5L SCH.40 NOTE:
Design Pressure 600 Psig Nom-T = Nominal Thickness
Maximum Operating Pressure 435.113 PSI (30.0 Bar) Re-T = Retirement Wall Thickness
Size 8.6 inch
ITEM NPS Nom-T| Re-T Current Thickness (mm) Min-T
TML SCH I T T T T T T Remark
NO. (IN) (mm.) | (mm.) 1 | 2 | 3 | 4 6 7 8 9 (mm.)
21 DRAWING
| Elbow 90° 6 40 | 711 | 37642 | 742 I 7.38 7.32 Accepted.
It Elbow 90° 6 40 7.1 | 37642 | 741 7.40 7.37 Accepted.
I Elbow 90° 6 40 7.11 | 3.7642 | 7.37 7.40 7.37 Accepted.
0.00 Accepted.
— ;
N R B ] ) 0.00 Accepted.
! 0.00 Accepled.
| 0.00 Accepted.
0,00 Accepted.
| | 0.00 Accepted.
0.00 Accepted.
0.00 Accepted.



Administrator
Rectangle


= vt lauda Bufitns¥u Srin
’-’ybn’d 28/165-166 Wij#i 4 sudaianiz-ahninia 34 a.udaTans avnama p.ahnda vuumys 11120

Tnafnn 02-573-0425-8 Inses 02-573-9429

6. jthenlszneumsnaaeuIazATIAOY

uiEn s § ris it he )
J1ig T PSR -

gflsaam suamiinaunume

6.1 szuumeneuwdnamiinIugy

+i &

o it 2 2 -

—
silmInageuIAzATINTEUAMUTTY NG

6.2 szuumemeluaaniaiugy

1 o fa o
6.2.1 Aoungnsallivaauseau

g ¥
gﬂﬂ"ﬁ ‘ﬂﬂﬂ'ﬂ‘l!!.l.a%if!ﬁ'l‘ﬂﬂf]“]]ﬂﬂWU'\fﬂ% NG

A
(a4%9)


Administrator
Rectangle


W 15 1su3a Suiinaiu d10a

bl a o o 4
28/165-166 Mijit 4 ¥udaTanz-ahninia 34 n.udedang aunemaa eahamia s.uumys 11120

Tnsfin 02-573-0425-8 In3a1s 02-573-9429

o d ja ar
6.2.2 vasgunsanliuaansau

Y s o ar ar iq ¥
plnasiaussdumdsesnninglnsailiuanusedu simsnageuuazasNTRUNNUNIY NG

T o l:; = = Q‘. o o 9
6.3 szuuMeMaNesnINAIIHAILAN degamihiasssunalflfau

du 3 ' daw.
simInadeuLazATNABLANUN Y N simsnadeulazATIARUADIUN ¥ NG

o ar o o oS
6.4 QUNTAUMIVRUANUAUNBINUNDANLYTZINY

6.4.1 moluaniinlugy

a,

@ =

signsalmuguanuAuMaRuRnanUUIZIY simsnadeutazasas a1 NG

w

LA
(719%8)



Administrator
Rectangle


B 154m 1au3a Buiinsvu §1nm

vl [ o o d
28/165-166 My 4 w.ufeimnizahininia 34 a.udeiane a.unma saihmnda Lanmis 11120

Tnafn 02-573-9425-8 Tnsans 02-573-9429

6.4.2 MUUBNADIUAIVAY

signsaimuguanuduMmRuRtatuusEINY silnsnageunazasvaeudn ¥ NG

6.5 MINTIVTOLIAN NHHUIMBMHEIINYIA (UTM)

sUmInaaeuianur sUmInagewiAn UM



Administrator
Rectangle


u¥n lauia Sufinsiu d1in
» A red o o o w -
Hybnd 28/165-166 Wiji 4 w.udaimuz-1hninia 34 andsiane auneaia eahania s.uumfs 11120

Tnsfiwn 02-573-9425-8 Tn3as 02-573-9429

6.6 AMHHITANNURNNOMB BT TR (UTM)

=TT

-

guldwnian 2

4 4

L]

C i
gudmmvan 5 71

o

WHUIN 6

=,



Administrator
Rectangle


. o vt levu3a Bufinsiu S1ha
; - [ [ o o o -
FIVBRIE B 2+/165-166 w4 g.ufeimuz-ahnnda 34 oudaiang aaneaa 0.1ninga 9.uums 11120

TnsAw 02-573-9425-8 Tnaens 02-573-9429

AMHHITAANUNUIMEMFFITHIA (UTM)

WU 11 gUdmman 12

3,

F3l



Administrator
Rectangle


W 154 1au3a Bufinsvu d10a

A vl a o o a
B 28/165-166 Wyl 4 w.uda¥aniz-hmnia 34 o.udaiane aunsaon 8.ahninTe .M 11120

iwp@ Tnaffmd 02-573-9425-8 Tnaens 02-573-9429

FuntIaA NN MY EIIHING (UTM)

L) r_{' o ) L';
WHUIN 17 sUdunuan 18

Fhl

B,



Administrator
Rectangle


e vt 1su3a Bufinadu 1na
vk e y . = &
}-[ybnd B 28/165-166 wajit 4 w.udaFanz-thainia 34 oudeiane auwamn ealmnis sammys 11120

Tngfny 02-573-9425-8 Tnaans 02-573-9429

o T e T o =3 s
AMHUNIANNHHHNEMAFTIINY A (UTM)

gudhumian 20

MU 21

5

=,



Administrator
Rectangle


ASME B31.1-2018

(Revision of ASME B31.1-2016)

Power Piping

ASME Code for Pressure Piping, B31

AN INTERNATIONAL PIPING C

@g@ The American Society of

® Mechanical Engineers


Administrator
Rectangle


ASME B31.1-2018

Table 102.4.6-2 Maximum Severity Level for Casting p= 2SEW(ty, — A) 5

Thickness Greater Than 4% in. (114 mm) D, — 29(t,, — A) ©)

Discontinuity

Category Designation Severity Level B 2SEW (¢, — A) (10)
A, B, and Types 1, 2, and 3 of C 2 T d—-2(t,—A) + 2t,
D, E, and F None acceptable

where

designer is responsible to assess application of weld A = additional thickness, in. (mm)
strength reduction factor requirements for welds other (a) To compensate for material
than longitudinal and spiral, as applicable (e.g., circumfer- removed in threading, grooving, etc.,
ential welds). required to make a mechanical joint,

refer to para. 102.4.2.
(b) To provide for mechanical strength

PART 2 of the pipe, refer to para. 102.4.4 (not
PRESSURE DESIGN OF PIPING COMPONENTS intended to provide for extreme conditions
of misapplied external loads or for mechan-

103 CRITERIA FOR PRESSURE DESIGN OF PIPING ical abuse).
COMPONENTS (c) To provide for corrosion and/or

erosion, refer to para. 102.4.1.

d = inside diameter of pipe, in. (mm). For
design calculations, the inside diameter
of pipe is the maximum possible value
allowable under the purchase specifica-
tion. When calculating the allowable
working pressure of pipe on hand or in
stock, the actual measured inside diameter
and actual measured minimum wall thick-
ness at the thinner end of the pipe may be
used to calculate this pressure.

The design of piping components shall consider the
effects of pressure and temperature, in accordance
with paras. 104.1 through 104.7, including the considera-
tion of allowances permitted by paras. 102.2.4 and 102.4.
[n addition, the mechanical strength of the piping system
shall be determined adequate in accordance with para.
104.8 under other applicable loadings, including but
not limited to those loadings defined in para. 101.

104 PRESSURE DESIGN OF COMPONENTS

(18) 104.1 Straight Pipe D, = out§ide diameFer of pipe, m (mfn). For
design calculations, the outside diameter

104.1.1 Straight Pipe Under Internal Pressure. of pipe as given in tables of standards
Straight pipe under internal pressure shall have a and specifications shall be used in
minimum wall thickness calculated per para. 104.1.2. obtaining the value of t,,,. When calculating

the allowable working pressure of pipe on
hand or in stock, the actual measured
outside diameter and actual measured
minimum wall thickness at the thinner

104.1.2 Straight Pipe Under Internal Pressure —
Seamless, Longitudinal Welded, or Spiral Welded and
Operating Below the Creep Range

(a) Minimum Wall Thickness. The minimum thickness end of the pipe may be used to calculate

of pipe wall® required for design pressures and for this pressure.
temperatures not exceeding those for the various mate- P = internal design pressure, psig [kPa (gage)]
rials listed in the Allowable Stress Tables, including allow- NOTE: When computing the design pressure for
ances for mechanical strength, shall not be less than that a pipe of a definite minimum wall thickness by
determined by eq. (7) or (8), as follows: eq. (9) or (10), the value of P obtained by these
PD formulas may be rounded out to the next higher
b= e kil L | (7) unit of 10, For cast iron pipe, see para. 104.1.2

2(SEW + Py) (b).

SE or SF = maximum allowable stress in material due
(8) to internal pressure and joint efficiency (or
2(SEW + Py —P) casting quality factor) at the design
temperature, psi (MPa). The value of SE
or SF shall not exceed that given in
Mandatory Appendix A, for the respective

% SF shall be used in place of SE where casting quality factors are material and design temperature. These
intended. See deﬁmFlnn of SE. Units of P and SE must be‘ identical, values include the weld joint efficiency,
Mandatory Appendix A values must be converted to kilopascals F
when the design pressure is in kilopascals. A, £,

_ Pd + 2SEWA + 2yPA

m=

Design pressure shall not exceed

22
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Table 102.4.7-1 Weld Strength Reduction Factors to Be Applied When Calculating the Minimum Wall Thickness or
Allowable Design Pressure of Components Fabricated With a Longitudinal Seam Fusion Weld

Weld Strength Reduction Factor for Temperature, °F (°C) [Notes (1)-(7]]
700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200

Steel Group (371) (399) (427) (454) (482) (510) (538) (566) (593) (621) (649)

CrMo [Notes (8), (9), (10)] 1.00 095 091 086 082 077 073 068 064

CSEF (N+T) [Notes (8), (11), (12]] 1.00 095 091 086 082 077

CSEF (Sub Crit) [Notes (8), (13]] .. 100 050 050 050 050 050 050

Austenitic stainless (incl. 800H & 800HT) [Notes (14), ... 1.00 095 091 086 082 077
(15)]

Autogenously welded austenitic stainless [Note (16])] ... 1.00 100 1.00 100 1.00 1.00
NOTES:

(1] NP = not permitted.

(2) Longitudinal welds in pipe for materials not covered in this Table operating in the creep regime are not permitted. For the purposes of this
Table, the start of the creep range is the highest temperature where the nonitalicized stress values end in Mandatory Appendix A for the base
material involved.

(3) All weld filler metal shall be a minimum of 0.05% C for CrMo and CSEF materials, and 0.04% C for austenitic stainless in this Table.

(4) Materials designed for temperatures below the creep range [see Note (2)] may be used without consideration of the WSRF or the rules of this
Table. All other Code rules apply.

(5) Longitudinal seam welds in CrMo and CSEF materials shall be subjected to, and pass, a 100% volumetric examination (RT or UT). For
materials other than CrMo and CSEF, see para. 123.4(b).

(6) Attemperatures below those where WSRFs are tabulated, a value of 1.0 shall be used for the factor, W, where required by the rules of this
Code Section. However, the additional rules of this Table and Notes do not apply.

(7) Carbon steel pipes and tubes are exempt from the requirements of para. 102.4.7 and this Table.

(8) Basicity index of SAW flux = 1.0.

(9) The CrMo steels include %4Cr-'4Mo, 1Cr-%Mo, 1%Cr-"%4Mo-S8i, 2%Cr-1Mo, 3Cr-1Mo, and 5Cr-"4Mo. Longitudinal welds shall be normal-
ized, normalized and tempered, or subjected to proper subcritical PWHT for the alloy.

(10) Longitudinal seam fusion welded construction is not permitted for C-"4Mo steel for operation in the creep range [see Notes (2) and (4)].

(11) The CSEF (creep strength enhanced ferritic) steels include Grades 91, 92, 911, 122, and 23.

(12) N+T = normalizing + tempering PWHT.

(13) Sub Crit = subcritical PWHT is required. No exemptions from PWHT are permitted. The PWHT time and temperature shall meet the
requirements of Table 132.1.1-1; the alternate PWHT requirements of Table 132.1.1-2 are not permitted.

(14) WSRFs have been assigned for austenitic stainless (including 800H and 800HT) longitudinally welded pipe up to 1,500°F as follows:

Temperature, °F Temperature, °C Weld Strength Reduction Factor
1,250 677 0.73
1,300 704 0.68
1,350 732 0.64
1,400 760 0.59
1,450 788 0.55
1,500 816 0.5

(15) Certain heats of the austenitic stainless steels, particularly for those grades whose creep strength is enhanced by the precipitation of temper-
resistant carbides and carbo-nitrides, can suffer from an embrittlement condition in the weld heat affected zone that can lead to premature
failure of welded components operating at elevated temperatures. A solution annealing heat treatment of the weld area mitigates this
susceptibility.

(16) Autogenous SSwelded pipe (without weld filler metal) has been assigned a WSRF up to 1,500°F of 1.00, provided that the product is solution
annealed after welding and receives nondestructive electric examination, in accordance with the material specification.

23
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Table 104.1.2-1 Values of y

Temperature, °F (°C)

900 1,250
(482) (677)
and 950 1,000 1,050 1,100 1,150 1,200 and
Material Below (510) (538) (566) (593) (621) (649) Above
Ferritic steels 0.4 0.5 0.7 0.7 0.7 0.7 0.7 0.7
Austenitic steels 0.4 0.4 0.4 0.4 0.5 0.7 0.7 0.7
Nickel alloy UNS No. N06690 0.4 0.4 0.4 0.4 0.5 0.7 0.7
Nickel alloys UNS Nos. N06617, 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.7
N08800, N08810, N08825
Cast iron 0.0
Other metals [Note (1]] 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

GENERAL NOTES:

(a) The value of y may be interpolated between the 50°F (27.8°C) incremental values shown in the Table.
(b) For pipe with a D,,/t,, ratio less than 6, the value of y for ferritic and austenitic steels designed for temperatures of 900°F (480°C) and below

shall be taken as

y=

d

d+ D,

NOTE: (1) Metals listed in Mandatory Appendix A that are not covered by the categories of materials listed above,

(1) fittings, such astees, laterals, and crosses made in
accordance with the applicable standards listed in Table
126.1-1 where the attachment of the branch pipe to the
fitting is by butt welding, socket welding, brazing,
soldering, threading, or by a flanged connection.

(2) weld outlet fittings, such as cast or forged
nozzles, couplings and adaptors, or similar items
where the attachment of the branch pipe to the fitting
is by butt welding, socket welding, threading, or by a
flanged connection. Such weld outlet fittings are attached
to the run by welding similar to that shown in Figure
127.4.8-5 or Figure 127.4.8-6, as applicable. MSS SP-97
may be used for design and manufacturing standards
for integrally reinforced forged branch outlet fittings.
Couplings are restricted to a maximum of NPS 3 (DN 80).

(3) extruded outlets atright angles to the run pipe, in
accordance with (g), where the attachment of the branch
pipe is by butt welding.

(4) piping directly attached to the run pipe by
welding in accordance with para. 127.4.8 or by socket
welding or threading as stipulated below.

(-a) socketwelded right angle branch connections
may be made by attaching the branch pipe directly to the
run pipe provided

(-1) the nominal size of the branch does not
exceed NPS 2 (DN 50) or one-fourth of the nominal
size of the run, whichever is smaller.

(-2) the depth of the socket measured at its
minimum depth in the run pipe is at least equal to
that shown in ASME B16.11. If the run pipe wall does
not have sufficient thickness to provide the proper
depth of socket, an alternate type of construction shall
be used.

25

(-3) the clearance between the bottom of the
socket and the end of the inserted branch pipe is in accor-
dance with Figure 127.4.4-3.

(-4) thesize ofthe filletweld isnotlessthan 1.09
times the nominal wall thickness of the branch pipe.

(-b) threaded right angle branch connections may
be made by attaching the branch pipe directly to the run
provided

(-1) the nominal size of the branch does not
exceed NPS 2 (DN 50) or one-fourth of the nominal
size of the run, whichever is smaller.

(-2) the minimum thread engagement is six full
threads for NPS % (DN 15) and NPS % (DN 20) branches;
seven for NPS 1 (DN 25), NPS 1% (DN 32), and NPS 1%
(DN 40) branches; and eight for NPS 2 (DN 50) branches. If
the run pipe wall does not have sufficient thickness to
provide the proper depth for thread engagement, an alter-
native type of construction shall be used.

(c) Branch Connections Not Requiring Reinforcement. A
pipe having a branch connection is weakened by the
opening that must be made in it. Unless the wall thickness
of the branch and/or run pipe is sufficiently in excess of
that required to sustain the pressure, it is necessary to
provide additional material to meet the reinforcement re-
quirements of (d) and (e). However, there are certain
branch connections for which supporting calculations
are not required. These are as follows:

(1) branch connections made by the use of a fitting
(tee, lateral, cross, or branch weld-on fitting), manufac-
tured in accordance with a standard listed in Table
126.1-1, and used within the limits of pressure-tempera-
ture ratings specified in that standard.
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ASME B31.1-2018

Table A-1 Carbon Steel

- Specified Specified
Minimum Minimum E
Spec. Nominal Tensile, Yield, or
No. Grade Type or Class Composition Notes ksi ksi F
Seamless Pipe and Tube
A53 A S c (2) 48 30 1.00
B 5 C-Mn (2) 60 35 1.00
A106 A C-Si (2) 48 30 1.00
B C-Si (2) 60 35 1.00
C C-Si (2) 70 40 1.00
A179 C (1) (2) (5) (47) 26 1.00
A192 C-Si (2) (5) (47) 26 1.00
A210 A1 C-Si (2) 60 37 1.00
C C-Mn-Si (2) 70 40 1.00
A333 1 C-Mn (1) 55 30 1.00
6 C-Mn-Si 60 35 1.00
A369 FPA C-Si (2) 48 30 1.00
FPB C-Mn (2) 60 35 1.00
API 5L A C (1) (2) (14) 48 30 1.00
B C-Mn (1) (2) (14) 60 a5 1.00
Furnace Butt Welded Pipe
A53 F C (4) 48 30 0.60
API 5L A25 1&II 0] (1) (4) (14) 45 25 0.60
Electric Resistance Welded Pipe and Tube
A53 A E c 2) 48 30 0.85
B E C-Mn (2) 60 35 0.85
A135 A B4 (1) (2) 48 30 0.85
B C-Mn (1) (2) 60 35 0.85
A178 A g (2) (5) (47) 26 0.85
c [ (2) 60 37 0.85
A214 o (1) (2) (5) 47 26 0.85
A333 C-Mn (1) 55 30 0.85
6 C-Mn-Si 60 35 0.85
API 5L A25 T&II C (1) (14) 45 25 0.85
A C (1) (2) (14) 48 30 0.85
B C-Mn (1) (2) (14) 60 35 0.85
A587 C (1) (2) 48 30 0.85
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PIPING INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION OF PIPING SYSTEMS 5

3.1.8

auxiliary piping

Instrument and machinery piping, typically small-bore secondary process piping that can be isolated from primary
piping systems. Examples include flush lines, seal oil lines, analyzer lines, balance lines, buffer gas lines, drains, and
vents.

3.1.9

condition monitoring locations

CMLs

Designated areas on piping systems where periodic examinations are conducted.

NOTE ___ Previously, CMLs were referred to as “thickness ‘monitoring locations” (TMLs). CMLs may contain one or more
ination points. CMLs can be a plane through a section of piping or a nozzle or an area_ where ‘CMLs are located on a piping

3.1.10
construction code
The code or standard to which the piping system was originally built (i.e. ASME B31.3).

3.1.11

corrosion barrier

The corrosion allowance in FRP equipment typically composed of an inner surface and an interior layer which is
specified as necessary to provide the best overall resistance to chemical attack.

3.1.12

corrosion rate

The rate of metal loss due to erosion, erosion/corrosion or the chemical reaction(s) with the environment, either
internal and/or external.

3.1.13

corrosion specialist

A person acceptable to the owner/user who is knowledgeable and experienced in the specific process chemistries,
corrosion degradation mechanisms, materials selection, corrosion mitigation methods, corrosion monitoring
techniques, and their impact on piping systems.

3.1.14
critical check valves
Check valves in piping systems that have been identified as vital to process safety.

NOTE  Critical check valves are those that need to operate reliably in order to avoid the potential for hazardous events or
substantial consequences should a leak occur.

3.1.15

damage mechanism

Any type of deterioration encountered in the refining and chemical process industry that can result in flaws/defects
that can affect the integrity of piping (e.g. corrosion, cracking, erosion, dents, and other mechanical, physical or
chemical impacts). See API 571 for a comprehensive list and description of damage mechanisms.

3.1.16

deadlegs
Components of a piping system that normally have no significant flow. Some examples include blanked branches,
lines with normally closed block valves, lines with one en
control valve bypass piping, spare pump piping, level bridl
bypass lines, high-point vents, sample points, drains, bleed

3.1.17
defect
An imperfection of a type or magnitude exceeding the acce

t
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PIPING INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION OF PIPING SYSTEMS 27

The preferred methods of inspecting injection points are radiography and/or UT, as appropriate, to establish the
minimum thickness at each TML. Close grid ultrasonic measurements or scanning may be used, as long as
temperatures are appropriate.

For some applications, it is beneficial to remove piping spools to facilitate a visual inspection of the inside surface.
However, thickness measurements will still be required to determine the remaining thickness.

During periodic scheduled inspections, more extensive inspection should be applied to an area beginning 12 in.
(300 mm) upstream of the injection nozzle and continuing for at least ten pipe diameters downstream of the injection
point. Additionally, measure and record the thickness at all TMLs within the injection point circuit.

56 CMLs
5.6.1 General

CMLs are specific areas along the piping circuit where inspections are to be made. The nature of the CML varies
according to its location in the piping system. The selection of CMLs shall consider the potential for localized
corrosion and service-specific corrosion as described in APl 574 and APl 571. Examples of different types of CMLs
include locations for thickness measurement, locations for stress cracking examinations, locations for CUI and
locations for high temperature hydrogen attack examinations.

5.6.2 CML Monitoring

Each piping system shall be monitored at CMLs. Piping circuits with high potential consequences of failure should
occur and those subject to higher corrosion rates or localized corrosion will normally have more CMLs and be
monitored more frequently. CMLs should be distributed appropriately throughout each piping circuit. CMLs may be
eliminated or the number reduced under certain circumstances, such as olefin plant cold side piping, anhydrous
ammonia piping, clean noncorrosive hydrocarbon product, or high-alloy piping for product purity. In circumstances
where CMLs will be substantially reduced or eliminated, persons knowledgeable in corrosion should be consulted.

The minimum thickness at each CML can be located by ultrasonic scanning or radiography. Electromagnetic
techniques also can be used to identify thin areas that may then be measured by UT or radiography. When
accomplished with UT, scanning consists of taking several thickness measurements at the CML searching for
localized thinning. The thinnest reading or an average of several measurement readings taken within the area of a
examination point shall be recorded and used to calculate corrosion rates, remaining life, and the next inspection date
in accordance with Section 7.

Where appropriate, thickness measurements should include measurements at each of the four quadrants on pipe
and fittings, with special attention to the inside and outside radius of elbows and tees where corrosion/erosion could
increase corrosion rates. As a minimum, the thinnest reading and its location shall be recorded. The rate of corrosion/
damage shall be determined from successive measurements and the next inspection interval appropriately
established. Corrosion rates, the remaining life and next inspection intervals should be calculated to determine the
limiting component of each piping circuit.

CMLs should be established for areas with continuing CUI, corrosion at S/A interfaces, or other locations of potential
localized corrosion as well as for general, uniform corrosion.

CMLs should be marked on inspection drawings and on the piping system to allow repetitive measurements at the
same CMLs. This recording procedure provides data for more accurate corrosion rate determination. The rate of
corrosion/damage shall be determined from successive measurements and the next inspection interval appropriately
established based on the remaining life or RBI analysis.
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NDE nondestructive examination

NPS nominal pipe size (followed, when appropriate, by the specific size designation number without an
inch symbol)

oD outside diameter

PMI positive material identification

PPE personal protective equipment

PT liquid penetrant examination technique

PWHT post-weld heat treatment

RBI risk-based inspection

RT radiographic examination technique

S/A interface soil-to-air interface

SBP small-bore piping

SCC stress corrosion cracking

TML thickness monitoring location

TOFD time-of-flight diffraction

uT ultrasonic examination technique

uv ultraviolet

WFMT wet fluorescent magnetic particle examination technique

4 Piping Components
4.1 Piping
411 General

4.1.1.1 Piping can be made from any material that can be rolled and welded, cast, or drawn through dies to form a
tubular section. The two most common carbon steel piping materials used in the petrochemical industry are
ASTM A53 and ASTM A106. The industry uses both seamless and electric resistance welded (ERW) piping for
process services depending upon current economics and the potential for accelerated corrosion of the weld seam in
the service. Piping of a nominal size larger than 16 in. (406 mm) is usually made by rolling plates to size and welding
the seams. Centrifugally cast piping can be cast then machined to any desired thickness. Steel and alloy piping are
manufactured to standard dimensions in nominal pipe sizes (NPSs) up to 48 in. (1219 mm).

41.1.2 Pipe wall thicknesses are designated as pipe schedules in NPSs up to 36 in. (914 mm). The traditional
thickness designations—standard weight, extra strong, and double extra strong—differ from schedules and are used for
NPSs up to 48 in. (1219 mm). In all standard sizes, the outside diameter (OD) remains nearly constant regardless of the
thickness. The size refers to the approximate inside diameter (ID) of standard weight pipe for NPSs equal to or less than
12 in. (305 mm). The size denotes the actual OD for NPSs equal to or greater than 14 in. (356 mm). The pipe diameter is
expressed as NPS which is based on these size practices. Table 1 and Table 2 list the dimensions of ferritic and stainless
steel pipe from NPS 1/8 [DN (nominal diameter) 6] up through NPS 24 (DN 600). See ASME B36.10M for the dimensions
of welded and seamless wrought steel piping and ASME B36.19M for the dimensions of stainless steel piping.

4.1.1.3 Allowable tolerances in pipe diameter differ from one piping material to another. Table 3 lists the acceptable
tolerances for diameter and thickness of most ASTM ferritic pipe standards. The actual thickness of seamless piping
can vary from its nominal thickness by a manufacturing tolerance of as much as 12.5 %. The under tolerance for
welded piping is 0.01 in. (0.25 mm). Cast piping has a thickness tolerance of +1/16 in. (1.6 mm) and -0 in. (0 mm), as
specified in ASTM A530. Consult the ASTM or the equivalent ASME material specification to determine what
tolerances are permitted for a specific material. Piping which has ends that are beveled or threaded with standard
pipe threads can be obtained in various lengths. Piping can be obtained in different strength levels depending on the
grades of material, including alloying material and the heat treatments specified.

4.1.1.4 Castiron piping is generally used for nonhazardous service, such as water; it is generally not recommended

for pressurized hydrocarbon service. The standards and sizes for cast iron piping differ from those for welded and
seamless piping.
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APl Pipes (Continued)

Size Weight Hydrostatic Test Pressure
Outside | Wall API 5L _— ﬁp.l_s__.l")i____]
Diameter Thickness [ | |
EErsh s e , at f-koim-) ket | A : B X42 | x46 | xs2 ! X56
| Neminal T~ o | mm | SchNo | in | mm Std. | Alt. | Std. | Al | . ,
|0 083| 211 3.92 5.84 1.78 660 [ - T e 930 | 1020 [ 1150 | 1240 |
|0.108| 2.77| 511 | 7.61 2.32 870 1020 || wms | orens [ s
!0 125| 3.18 5.84 8.70 2.65 | 1000 | - 1170 1400 | 1530 1730 | 1870
| |0.141) 3.58 6.56 9.77 298 | 1130 | == 1320 | - 1580 | 1730 | 1960 | 2110
|0.156| 3.96| 7.24 | 10.78 3.29 | 1250 | «-eeo- 1460 | ------ 1750 | 1910 | 2160 | 2330
| |0.172| 437, 7.95  11.84 3.61 | 1380 | ------ | 1610 | 1930 | 2110 | 2390 | 2570
i | 10.188| 478 8.66  12.90 3.83 | 1500 | --=--- 1750 | 2110 | 2310 | 2610 | 2810
| |0.203| 5.16| 9©.32 | 13.88 423 | 1620 | - 1890 | 2270 | 2490 | 2810 | 3000
| 4 4% | 1143 |0.219| 5.56| 10.01 | 14.91 4.54 | 1750 | «eeee 2040 | ------ | 2450 | 2690 | 3000 K 3000
| | 40(Std) | 0.237| 6.02| 10.79 | 16.07 4.90 | 1900 - 2210 | -+ [ 2650 | 2910 | 3000 | 3000 |
| |0.250| 6.35| 11.35 | 16.91 5.15 | 2000 | ----- | 2330 || === 2800 | | 3000 | 3000 | 3000 |
| 60 |0.281| 7.14| 12.66 | 18.86 575 | 2250 | - | 2620 |« 3000 | 3000 | 3000 | 3000
| | [0.312| 7.92| 13.96 | 20.79 6.34 | 2500 | ----- 2800 | oo 3000 | 3000 | 3000 | 3000
! | 80(XS) 0.337| 856 14.98 | 22.31 6.80 | 2700 | 2800 3000 | 3000 | 3000 | 3000 |
| | 120 0.438) 11.13| 19.00 | 28.30 8.63 | 2800 2800 | 3000 | 3000 | 3000 | 3000 |
| | 160 |0.531| 13.49| 22.51 | 33.53 | 10.22 | 2800 - | 2800 | 3000 | 3000 | 3000 | 3000 |
| | (XXS) [0.674|17.12| 27.54 | 41.02 | 12.50 | 2800 - | 2800 | 3000 | 3000 | 3000 | 3000 |
i I |0.083| 2.11| 4.86 7.24 2.21 540 | oo 630 | | - F | = :
| | 0.125| 3.18 7.26 | 10.81 3.30 810 | | 940 | wewve | dsenes R (R [
I | 0.156| 3.96| 9.01 | 13.42 4.09 | 1010 {ERUBO | s |1 s | o | i '
| | 0.188| 4.78 10.79 | 16.07 4.80 | 1220 | 14200 seows | msan | i | ------ |
| | 10.219| 5.56( 12.50 | 18.62 5.68 | 1420 | 6B | womvne | cwemne | e | oesees | Sieen |
| 40(Std) | 0.258| 6.55| 14.62 | 21.76 6.63 | 1670 | - TROO | s || s R |
| 5 5% | 141.3 0.281| 7.14| 15.85 | 23.61 T:20 || 1820 | “eveis AA20) || vewvst | sienis | daves | wemees :
| | 0.312| 7.92| 17.50 | 26.05 7.94 | 2020 | --eees | 2360 | eeeer | oeere | s | | I
| |0.344| 8.74| 19.17 | 28.55 8.70 [ 2230 | o [ 2600 | wwooer | e | e | e e I
! | 80(XS) | 0.375 9.52| 20.78 | 30.94 9.43 | 2430 | .- 2BO0 | mese | wrneme | oseeeen || mwemem e |
' ! 120 10.500 12.70| 27.03 | 40.26 | 12.27 | 2800 2800 | srrrpe | wrmeen | oeeseen | eessee :
| | 160 1 0.625| 15.88| 32.96 | 49.08 | 14.96 | 2800 | 2800
| | (XXS) |0.750| 19.05| 38.55 | 57.41 | 17.50 | 2800 2800 |
; ; |0.083) 211 5.80 8.64 2.63 | 450 530 |
| 0.109| 2.77| 7.59 | 11.31 345 | 590 690 |
| 0.125) 3.18| 868 | 12.93 3.94 | 680 790 |
| 0.141) 3.58 976 @ 14.54 4.43 770 | 890 | 1120 | 1340 | 1470 | 1660 | 1790 |
| 0.156 3.96| 10.78 | 16.06 4.89 850 | 990 | 1240 | 1480 | 1620 | 1840 | 1980 |
| |0.173| 4.37 | 11.85 | 17.65 5.38 | 930 1090 | 1360 | 1640 | 1790 | 2030 | 2180 |
| 10.188| 4.78| 12.92 | 19.24 5.87 | 1020 1190 | 1490 | 1790 | 1960 | 2210 | 2380 |
| |0.203| 5.16| 13.92 | 20.73 6.32 | 1100 1290 | 1610 | 1930 | 2110 | 2390 | 2579
| | |0.219| 5.56| 14.98 | 22.31 6.80 | 1190 | 1390 | 1740 | 2080 | 2280 | 2580 | 2780 |
| 6 6% | 168.3| 30 [0.250I 6.35| 17.02 ‘ 25.35 7.73 | 1360 | 1580 | 1980 | 2380 | 2600 | 2940 | 3000
| : 1 0.280 7.1 : : | 2220 | 2660 | 2920 | 3000 | 3000
| [O3TE 7. : : : 1980 | 2470 | 297073000 ["3000" | 3000
10.344| 8.74| 23.08 | 34.38 | 10.48 | 1870 | 2180 | 2730 | 3000 | 3000 | 3000 | 3000
|0.375| 9.52| 25.03 | 37.28 | 11.36 | 2040 2380 | 2800 | 3000 | 3000 | 3000 | 3000
| | 80(XS) | 0.432 10.97 | 28.57 | 42.56 | 12.97 | 2350 2740 | 2800 | 3000 | 3000 | 3000 | 3000
| 0.500| 12.70  32.71 | 48.72 | 14.85 | 2720 2800 | 2800 | 3000 | 3000 | 3000 | 3000
| 120 |0‘562; 14.27 | 36.39 | 54.20 | 16.52 | 2800 2800 | 2800 | 3000 | 3000 | 3000 | 3000
| | |0.625 15.88  40.05 @ 59.65  18.18 | 2800 2800 | 2800 | 3000 | 3000 | 3000 | 3000
| | 160 |0.719 18.26  45.35 | 67.55 | 20.59 | 2800 2800 | 2800 | 3000 | 3000 | 3000 | 3000
| (XXS) | 0. 864 21.95 53.16 | 79.18 | 24.13 | 2800 2800 | 2800 | -+ L o R i
| RS = et e i | 4 S
;0.125 318; 11.35 | 16.91 | 5.15 520 610 | 760 | 910 | 1000 | 1130 | 1220
i 0.156| 3.96| 14.11 | 21.02 6.41 650 760 | 950 | 1140 | 1250 | 1410 | 1520
| 10.188| 4.78| 16.94 | 25.23 ‘ 7.69 780 | 920 | 1140 | 1370 | 1500 | 1700 | 1830
| i0.203 5.16| 18.26 | 27.20 | '8.29 | wsie | heed | clene | et 1480 | 1620 | 1840 | 2000
| |0.219 5.56| 19.66 | 29.28 | 8.93 910 | 1070 | 1330 | 1600 1750 | 1980 | 2130 |
| 20 |0.250| 6.35| 22.36 | 33.31 | 10.15 | 1040 1220 | 1520 | 1830 | 2000 | 2260 | 2430 |
| 30 |0.277| 7.04 2470 | 36.79 | 11.21 | 1160 | 1350 | 1690 | 2020 | 2220 | 2510 | 2700 |
[0.312| 7.92 27.70 | 41.26 | 12.58 | 1300 1520 | 1800 | 2280 | 2500 | 2820 | 3000 |
40(Std) | 0.322| 8.18| 28.55 | 42.53 | 12.96 | 1340 | | 1570 | 1960 | 2350 | 2580 | 2910 | 3000 |
| |0.344 8.74| 30.42 | 4531 | 13.81 | 1440 | 1680 | 2090 | 2510 [
8 8% 1219.1| |0.375| 9.62| 33.04 | 49.21 | 15.00 | 1570 | 1830 | 2280 | 2740 | 3000 | 3000 | 3000 |
80 50.406 10.31| 35848 | 5308 | 4648 || srnmee | csvsss, | womias TSI TN e Tl |
0.438/| 11.13| 38.30 | 57.05 | 17.39 | 1830 2130 | 2670 | 3000 | 3000 | 3000 | 3000 |
| 80(XS) | 0.500 12.70| 43.39 | 64.63 | 19.70 | 2090 2430 | 2800 | 3000 | 3000 | 3000 | 3000
| | 0.562 14. 27| 48. 40 | 72.09 | 21.97 | 2350 2740 | 2800 | 3000 | 3000 | 3000 | 3000
‘ 100 | 0.594 15.09| 50.85 | 75.89 | 23.13 | «eere | corene e | |l | o R
!0.625 15.88| 53.40 | 79.54 | 24.24 | 2610 | 2800 | 2800 | 2800 | 3000 | 3000 | 3000 3000
120 |0.719 18.26] 60.71 90.43  27.56 | 2800 | 2800 ‘ 2800 | 2800 | 3000 | 3000 | 3000 | 3000
‘ 140 : 0.812 20'52 | 6?76 100.83 30‘?6 .............................. | assr== ] amaeas
(XXS) | 0.875 22.22| 72.42 [107.87 | 32.88 | 2800 | 2800 | 2800 | 2800 | «----- | mrere [
| 160 10.806| 23.01| 74.69 111.26 | 33.91 rrevn || mpame b srreea 4 smmemy | paeree | osmemss | avasss || rsesses
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