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P = Pressure ; Mpa
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= temperature derating factor obtained from Table 41.1.8-1 =_100 60 Deg. C
t = nominal wall thickness ; mm

Internal Pressure Design Thickness Calculated by, t = ﬁ:‘;ﬂ
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s s 632 | 843 | ssa | 876 | a0 | 628 | 832 | 848 | 828 | Accept

¥ 8 880 | B | 833 | &3 | 8e0 | 662 | 828 | a9 | 828 | Accept

8 8 835 | 851 | 863 | mas | se0 | 839 | 850 | @62 | 835 | Accept

5 o g4y | sez | sss | mS1 | ssa | B39 | 857 | 870 | 839 | Accent

| v 837 | B53 | Bso | 838 | 87 | Be6 | 656 | mem | B3 | Accept

seuwielulzsin
Pipe Sz Thickness Maasurement (mm)
Hem Min, (mm) |  Remarks
(nch) 1 ) 3 4 5 6 T E
1 & 756 | 760 | naz | 188 | 7az | st | et | res 142 Accept
12 & 16 | 753 | ze | ara | e | oTo2 | 7s8 | TS0 753 Aecept
Fuifow D inmmesousnzamsmey 1Bmngeu2s66 @i 18 mingies 2566
Fu ieu D bnavaeouussasssneundiiely _ondedmumainsugsfonfuy

gnngmmeacuniniBhiinusa i sfu 2 il 18 mngeu 2566
|

AmnimeneuLnenTISIOY .
FmiimnmatousnaTIsaoy

B e T 2 15841 ouvumsmsu wistund wanBadu njsvwa 10070 Tns 0-2880-1664 ufind. 0-2880-1665
Testing Solution Co..1d. 15871 Boramrajchonni A, Chimplee, Talingchan, Bangiok 10178, Tnalland Tel: 0-2884-1664 Fax. 0-7884-1665
FkADMLO2! B2

© EIESuum

tHafnnavarsuusenrsnoussuuefeTnn® (NG ) Auanie 59

wanmamsneunrianamun fuedosdamumun (Ultrasonic Thickness Measurement: UTM)

andimIaoy VIS And Bl i

M 5%/1 msen _-m-\" h

oy asd wgd 7 6 ™D BuNEIDA ¥ %

ftem 5

i i Vgt 907 158/ cvwssend wosshid wendedu npaeve 10170 Tns. 0-2684-1664 i, 0-2884-1665
Testing Solution Co. L1d. 158/1 Bovomrajchonni Ad,, Chimplee, Talingchan, Bangkok 10170, Thailand Tel: 0-2881-1641 Fax. 0-2884-1655
FIM-ADM-021 RZ
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\ndnsnsrainnrumndassleiin KARL DEUTSCH §u 1076.003 wiuay 20863

-
SROGRESS CALIBRATION CO,LTD.
‘ TARMAL, A, PAKKRET, NOHTABURI 11120

" 92/78 MOD 2, T
TEL- 0-2147-5760 FAX: 0-2147-5281 E-mall : soles_progressg@hotmail.com

CERTII

O Y

CERTIFICATE No. T PRC22- D245
RECIVED SERVICE No. : PRC- D823
SUBMITTED BY TESTING SOLUTION CO.LTD.
1581 Boromumjchanai Rd., Chimplee | Talingehan
Bongksk 10170
EQUIPMENT ULTRASONIC THICKNESS GAUGE
MANUFACTURE i KARL DEUTSCH
MODEL 3 1076003
SCRIAL Mo, T 20863
m.Ne. :  MNA
ENVIRONMENT CONDITION = 2042 °C (IN-HOUSE)
5415 %RH
RECIVED DATE 23 AUGUST 2022
CALIBRATION DATE 24 AUGUST 2022
ISSUEDATE @ 28 AUGUST 2022

et pGHESL d T
C CALBNATICN €O, LTE.

CALIMRATION METHOD ¢ =
THIS INSTRUMENT WAS CALIBRATED BY COMPARISON FILM THICKNESS GAUGE FOLLOW TO JIS B 7524-1992

MEASUREMENT UNCERTAINTY :
THE REFORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIFLIED BY A
COVERAGE FACTORK =1,  WHICH EFFECTIVE DEGREE OF FREEDOM Velt=100 CORRESFONDS A LEVEL OF
CONFIDENCE OF APPROXIMATELY 95 %

CALIDRATED Y
MrJARATHORN SINGHAPAN

PAGE:1/2

This certificaic may ot be regroduce oibee Mun in Full exeept with the prior weiiton approvul of the PROGRESS CALIBRATION Co.Ltd

e]
23, AOIET = T LA rrarcremey,
a0 T

p '\'PR GRESS CALIBRATION CO.LTD.
Pertat A
: et

CERTIFICATE OF CALIBRATION
CERTIFICATE Na. PRCI2 - D25 MODEL : 1076.003
RECEIVED SERVICE No. PRC- 0823 SERIAL No, : 20863
EQUIPMENT ULTRASONIC THICKNESS GAUGE 1D, No, - N/A
MANUFACTURE KARL DEUTSCH CALIBRATLON DATE : 24 AUGUST 2022
REFERENCE STANDARD ¢
EQUIFMENT SERIAL Na. CERTIFICATE Ne, DUE DATE
GAUQE BLOCK SET 1902435 WK2206-307-3 27 JUN2023
TRACERILITY :
. NATIONAL INSTITUTE METROLOGY THATLAND( NIMT ) THROUGH OF CAUBRATECH CO.LTD.
RESULT OF CALIBRATION WITHOUT ADJUSTMENT
SCALE RANGE i 21028 mn
RESOLUTION H 001 mw
1, MEASUREMENT : FRODE : DEUTSCH DES 883/ISPDSC /1465771 /161497 {FREQ MKz ) 0 15 mm
STANDARD MINIMUM MAXIMUM UNCERTAINTY
VALUE READING ERROR OF MEASUREMENT
Lo} (mm ) (mm} (+-mm)
200 200 200 035
3.00 k2] .00 033
5.00 5.00 5.00 035
800 8.00 8,00 033
1000 10.00 10.00 035
1560 15.00 15.00 035
2000 20.00 2000 035
2500 25.00 2500 0.35
2800 28.00 2800 038

*UUC = UNIT UNDER CALIBRATION

COMMENT 1 THE RESULT REPORY [N THIS CERTIFICATE REFER TO THE CONDITION OF THE CONDITION OF THE TNSTRUMERT
(O THE DATE OF THE CALIBRATICN AD CARIEY HO TMPLECATION READING T LONG-TERN STABILITY OF THE INSTTRUMENT
Erdof Repart.....
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Table 302.3.5 Weld Joint Strength Reduction Factor, W
—e— e e e e

Compenent Tempersture, 7, °C ('R
427 454 482 510 538 5

66 593 621 649 677 oA 732 760 7RB  BIE
Steel Group 1Bo) (85} (200) (55¢) (1,000) (1,05 {1.100) (1,150} (1,200) (1,250} (1.300) (1,350) (1,400) (1,450) (1.500)
CrMa 3 095 051 0Bé 082 077 073 0GR 064 e
[Nates {1)~(3)]
CSEF(N-T) 1095 0F1 086 082 077
[Notes (3)~(5)]
CseF e 105 05 05 W5 05 05
[Notes (3) and ()]
(Subtritical PWHT)
Autogencus weldsinaus- ... ... ... 1 1 1 1 1 1 1 1 1 1 1 1

tenttic stainless grade
3ur, and NOBRwx and
NOBGxx nickel Blieys
INote (8]
Austenitic staintess grade ... ... ... 1 085 051 086 082 077 073 068 084 059 055 05
30 and NOBExx nickel
slioys [Hetes (7) and

Other materials [Note (5) o ess au . oes  aes . T — .

GENERAL NOTES:

(2) Weld joint stiength reduction factors at tempematures above the upper temperature it listed In Appendax A for the base metal or cut-
side of the appliceble range In Table 302.3.5 are the responsitiliy of the deslgner, M temperatures below those where weld foin
strengrh reduction factors are tabulated. 3 value of 1.0 shall be uses for the fecter W where required; however, the néditionat rales of
this Table and Hotes da nol apply,

(E) Ty = temperature 25°C (S0°0) below the temperature Identfying the stan of time-dependent propertios lsted under
“HOTES ~ TIME-DEPENDENT PROPERTIES® (Tax) in the Notes 10 Tables 14 and 18 of the BPY Code Section F, Part [ far the base metals
fained by weiding. For materisls not iisted In the B Code Section I, Part D, T, shall be the temperature where the creep mie or
stress rupture criterla in paras. 302.3.2()(4), (5}, and (8) geverns the basic aliowable stress value of the metals ained by welding.
When the base metals differ, the lower value cf 7, shall be used for the weld joint,

(c) Ti = temperature, °C ('), of the component for the colncident operaling pressure-temperature condition, |, under cons!deration.

(@) CAUTIONARY NOTE: There are many facters thal may ffect the Ufe of 3 welded joint 3t slovated temperature and all of these factors
cannot be addressed in B table of wekd strength reduction facters. For example, Fabrication issues such as the deviation from a true civ
culat form in pipe fe.g., “peaking” at langitudinal weld seams) or ofiset a2 the weld oint can cavse an Increase In stress that may
resultIn reduced senvice tife and control of these deviations s recommended.

{#) The weld joint strength reduction facter, W, may be determined using Hnear interpolation for Intermediate temzerature values.

HOTES:

(1} The Cr-Ma Steels Include: YCr-YiMe, 100-YoMa, 1%4Cm1Mo-S1, 234Cr-1M0, 30r-1Me, SCr-%Ma, BCr~1Ma. Leng/tudinal and spiml
(helical seam) weids shall Se narmalized, narmalized and tempered, or subjected 1o proper subcritical postweld heat trestment (PWHT)
for the alloy. Required examination s In accordance with para. 341,46 or 305.2.4,

(2) Longitudinal and spiral (helical seam) seam fusion weided construction s not permited for C-14Mo stel above BSO°F.

(3) The required carbon content of the weld Miler metal shall be 20.05 C Wi, %. See para. 341.4.4(5) for examination requirements,
Basicity Index of SAW flux 21.0.

(8) The CSEF (Creep Strength Enhanced Ferrtic) sieels include gdes 81, 82, 911, 122, and 23,

() Ha T = Normblsiing + Tempering PWHT,

(8) Autegenous welds without filer metal In sustenitic stalnless steel (grade 30 and austenttic nickel alloys UNS Hos. NOB&xx and
Nogéx. A solution anneal after welding Is recuired for use of the facters In the Table. See pans. 341.6.3(h) for ecaminatien
requirements.

(71 Altematively, the 100,000 hi Stréss Rupture Factors listed in ASME Section I, Division 1, Subsection NH, Tables 11410 Acx, B,
nd Cox may be used as the wekd [6nt strength reduetion fortor for the meterinls and weiding consumatles specified.

(8) Certain heats of the austenitic stainiess stoels, porticularly for those grades whose creep strengih is. enhanced by the precipitation of
tamper-resistant carbides and carboritrides, can suffer from an embriztiement candition in the wald heat affected zone that can lead to
premature fallure of welded components operating 3t elevated temparatures. A Solution anneallag heat freatment of the weld area mith
gates this susceptibitity.

(8) For carbon steel, W = 1.0 for ol temparatures. For materials ather than carbon steel, Cibho, CSEF, and the sustenit st
Toble 302.3.5, W shall be as follows: For T § Tou W m 1.0. For 7y € 7% 3,500, W = 1 - 0.000909(7; - 7o), I m per
temperature for which an aliowable stress. value s lsted In Appendic A for the base metal, the value for W is HiacteleoTETEmy
designer.

ASME B31.3-2016

the wall thickness shall be increased 1o prevent over- the maximum value allowable under the pur-

stress, damage, collapse, or buckling due to superim- chase specification.
posed loads from supports, ice formation, backfill, E = guality factor from Table A-1A or Table A-1B
‘ansportation, handling, or other loads enumerated in P = internal design gage

para. 301 <
(k) Where increasing the thickness would excessively
increase Jocal stresses or the risk of brittle fracture, or Twm
is otherwise impracticable, the impact of applied loads
may be mitigated through additional supports, braces, t = pressure design thickness, as calculated in
or other means without requiring an increased wall dance with para, 304.12 for intemal pres
thickness Particular consideration should be given to : e
the mz:h-niql strength of small pipe connections to ;‘:: ;;:]’3";::‘"’““"1 :‘;ﬁ:‘:"““ L
Piping or equipment. fn = minimum required thickness, including
e 2 mechanica, corrasion, and erosion allowances
W = weld joint strength reduction factor in accor-
PRESSURE DESIGN OF PIPING COMPONENTS dance with ‘para. 3023 5(e)
303 GENERAL Y = coefficient from Table 304.1.1, valid for ¢ € D /6
and for materials shown. The value of ¥ muy

stress value for material from Table A-1 or
Table A-
pipe wall thickness (measured or minimum in
accordunce with the purchase specification)

Comp in with stan- be

dards Listed in Table 326.1 shall be considered suitable For t 2 D/6,

for use at pi P ratings in

with para. 30221 or para. 302232, as applicable. The de2
rules in para. 304 are intended for pressure design of Yo x

onents not covered in Table 326.1, but may be used %
for a special or more-rigorous design of such compo- ___304.1.2 Straight Pipe Under Intenal Pressure
nents, or to satisfy requirements of para. 302.2.2. Designs fa} For t <D /6, the internal pressure design thickness
11 be checked for adequacy of mechanical strength  for siraight pipe shall be not less than that calculated

25 described in para, 3025, in accordance with either eq. (31) or eq. (3b)
304 PRESSURE DESIGN OF COMPONENTS (3a)
304.1 Straight Pipe e
Pld +2)
(6 30411 General R (e ) By

() The required thickness of straight sections of pipe
shall be determined in accordance with eq. (2) (b) For = D/6 or for P/SE > 0385, calculation of
pressure design thicknuss for straight pipe requires spe-
cial consideration of factors such as theory of failure,
effects of fatigue, and thermal stress.

304.1.3 Straight Pipe Under External Pressure. To
determine wall thickness and st requirements
for straight pipe under external pressure, the procedure
outlined in the BPY Code, Section VI, Division 1, UG-28

tamtac @

The minimurm thickness, T, for the pipe selected, con-
sidering manufacturer's minus tolerance, shall be not
less than .
(b} The following nomenclature is used in the equa
tions for preasure design of straight pipe:
¢ = sum of the mechanical allowances (thread or
groove depth) plus corrosion and erosion
allowances. For threaded components, the
nominal thread depth (dimension h of
ASME B1.20.1, or equivalent) shall apply. For
machined surfaces or groaves where the toler-
ance is not specified, the tolerance shall be
assumed to be 0.5 mm (0.02 in) in addition 1o
the specified depth of the cut.
D = outside diameter of pipe as listed in tables of (%) 0.9 times the yield s .
standards or specifications or as measured Part D, Table Y-1 for materials lifig
d = inside diameter of pipe. For pressure design  (The symbol D, in Section VIIT §
calculation, the inside diameter of the pipe 15 Code,)

exception, for pipe with D/ < 10, the vahse of 5 to be
used in determining P,; shall be the lesser of the follow-
ing values for pipe material at design temperature:

(a) 1.5 times the stress value from Table A-1 or
Table A-IM of this Code, or

n

(0]

ASME B31.3 2016

_Table 306.1.1_Values of Coefficient ¥ for t < D/6_

Termperature, *C (*f)
482 (900) 510 538 566 593 621 649 677 (1,250}
Materlal and Below (950) 1,000) 1,050) (1,200) (1,150) (1.200) Above
04 &5 o7 87  or 07 (X3 o
Austenitic steals 04 04 04 LX) o7 o7 o7
Hickel alioys 04 04 o4 o4 o4 [N [X] [*]
UNS Maos. Nos£17,
NEBBOO, NOBB10,
and NoBE2S
Gray Iren 0o o . .
Other ductile metals 0.4 o8 0.4 04 o4 0.4 0.4 (X

Fig. 204.2.1  Nomenclature for Pipe Bends Fig. 3042.3 Nomenclature for Miter Bends

304.2 Curved and Mitered Segments of Pipe

304.2.1 Pipe Bends. The minimum required thick-
ness, fy, of a bend, after in its finished form,
shall be determined in accordance with eqs. (2) and (3¢)

FD
! = AT T e
where at the intrados (inside bend radius) 304.2.2 Elbows. Manufactured elbows not in accoc-
dance with para. 303 shall be qualified as ired by
. %‘-ﬁiﬁ”’i—'; 04 para. 30452 o designed in actoriana ity
W H= para. 304.0.1, excepl s provided in para. 328.8.2(b)6).
and at the extrados (outside bend radius) 304.23 Miter Bends. An angular offset of 3 dog or
o less (angle a in Fig, 304.23) does not require design
=I5B (3e) i 25 & miter bend. bl
' pressure design of multiple and single miter bends are
d at the sidewall on the bend centerline radius,  given in (a) and (b) below.
I = 1.0, and where {a} Multiple Miter Bends. The maximum allowable
Ry = bend radius of welding elbow or pipe bend internal be the lesser lated from
R " eqs. (43) and (4b). These equations are not applicable
Thickness variations from the intrados to the extrados  yhen & exceeds 225 deg.
and along the length of the bend shall be gradual. The
thickness:

requirements apply at the mid-span of the _SEW(T- o) T-c ]
bend, v/2, t the intrados, extrados, and bend centerline B —-:_{(rq)‘m ’
SEW(T - ¢} Ry

radius. The mi at theend tang
ot be Jess than the requirements of para. 304.1 for
straight pipe (see Fig. 304.2.1).

1)
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. Table A1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer 1o Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
Min,  Min. i
Tomp., Strength, ks Temp,
°F (6) Tenslle Vield fo 100 200 300

Class/
Type/  UNS  Condition]
Mitedal  Spec Mo. Grade  No.  Temper  Siein. P-No.(5)  Wotes

Carbon Steel
Pipes and Tubes (2)

2285 61, & A, 1 mneEn B 45 4 150 147 142
AZB5 Gr. A AE72 A4S Ka1700 1 (s7MsH B 45 24 150 147 142
Butt weld APLSL A2 R . . 5o ATy -0 45 25 150 5.0 a7
Smis & ERW APLSL A28 18N B 45 25 150 150 W7

My 1 (57s8) =0 4T 26 18T 157 153
Type F AS3 A 1 2 &8 30 160 160 160
L 1 () A AB 30 160 160 160

ASE? 1 57U59) =0 48 30 160 160 160
- 53 A k02504 1 (57)s9) B &8 30 160 160 160

AE A Kko2sa1 167 B 48 30 160 160 160

AE A ; 1 Ensn 8 48 30 160 160 160

A FPA ko250l 1 B 48 30 160 160 160

APISL A 1 (5THs9) B 48 30 160 160 160
A285 61 B FYELI v X G 1 @esn B 50 27 167 165 158
AZ85 G1. B A2 A KD2200 . 1 (ETIEHET) B 50 2 167 165 158
A2BS Ge. C FED . 1 (BLKsT) A S5 30 183 183 127

ASZ Koa108 1on -2 55 30 183 183 177

A1 K03008 1 ENEs) -50 55 30 183 183 177
oM 1 K03008 1 BNE) -50 55 30 183 183 177
K285 Ge. © AGT1  CASS  KO2801 1 (58M67) A 55 30 183 183 177
A285 Gt C AGT1 ASS k02801 1 (S7(ssHeR A S5 30 183 183 177
AS16 6. 55 M7 (55 Kor8co 1 BNED € 55 30 183 183 177
AS16 G1. 60 AGTT CCE0 KON ... 1 (57N € €@ 31 00 195 18§
AS15 Gr. 60 AGTL CBSO KORADL ... 1 (7T B 60 31 200 195 185
AS1S Gr. 60 AGTZ B0 KOl L. 1 (snEn B 61 32 100 185 1S
A516 61, 60 AT (60 Kooa 1NN C 60 32 100 155 189

A138 B 03003 . . 1 {8t} A & 35 300 200 200

As B k03018 . 1 (sGs) B &

Ase | Ko2104 . 1 [:1/] -0 &

A3 B ¥03005 1 nisn 8 6

AlE B (03006 160 B &

A3 6 03006 tsn =50 &

AN 6 03006 16 -0 6

A3S PR XB3004 10 -0 &0

A3 Y35 1 A w0

AMSL B 1 snaen B8
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Allowable Stresses in Tension for Metals (Cont'

Numbers in Parenthases Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable Stress, 5, ksi, at Metal Temperature, *F [Hote (2)]

Type/
Grade  Spec. Mo,

400 50D 600 650 700 750 BOD  BSO 500 S50 1000 1,050 1,000
Carban Stel
Pipes and Tubes [2)
137 130 123 1 1S W7 %2 78 S8 ... .. $ o Al3e
13710 123 ws s 107 2 79 59 a0 25 L6 10 M 672
1.2 Az AR st
142 A28 AH S
1E 161 IN3 128 124 107 92 79 5§ &0 25 16 10 et
160 A A53
pod Gaaltiaenn vebes  Semh B md G A A139
60 160 153 146 125 107 9.2 13 nser
160 160 153 146 125 107 92 79 59 40 x5 16 10 A 53
160 160 153 146 125 107 92 79 5.9 4“0 2.5 16 1.0 A ALDG
160 160 153 146 125 107 92 19 58 4.0 2.5 16 10 A a3
160 160 153 146 125 107 92 79 5& 4D 25 16 10 PR 268
160 160 153 46 125 167 92 79 59 40 25 16 10 A AP 5L
154 147 138 133 125 107 82 ¥ 59 . wna A13s
154 147 138 133 125 107 92 79 59 25 16 1.0 ASQ A872
71163 153 1A 163 130 108 (1} say sy - a13a
174 163 3153 1A% 143 130 108 59 40 25 ... ... N A526
171 163 153 148 183 130 108 59 4b 25 16 101 A333
171 163 153 188 143 130 108 59 4p 25 16 10 1 338
w1163 153 148 143 130 108 55 ap 25 16 Lo CAss 2671
171 163 153 148 143 130 108 59 40 15 16 10 ASS A72
171163 153 18 143 130 108 59 40 25 16 10 (55 672
182 174 164 158 153 135 114 87 e a0 25 wes ves ceso AG71
182 174 164 158 153 135 114 87 58 40 25 16 10 (R0 Rg71
162 174 164 158 153 133 114 &7 59 40 25 16 10 B 673
182 174 164 158 153 139 114 87 58 40 25 16 10 (60 AE72
B A3
199 190 175 173 167 139 114 &7 S8 A0 2P A138
199 190 1728 173 167 108 134 &7 59 40 2§ ' A5
199 190 178 1723 167 138 114 87 59 40 25 16
199 190 179 173 167 13§ 114 &7 589 40 25 16
199 190 179 173 167 138 114 &7 59 4D 25 16
198 190 178 173 167 135 114 67 53 40 25 16
195 180 179 173 167 138 114 &7 5§ 4D 25 16
195 190 179 173 167 135 114 87 59 40 2.5 16
195 19.0 179 173 167 138 114 B7 59 40 25 16

8
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Table A-1B Basic Quali? Fi:tnrs for Lnn’i!udhil We'td Joints in Pipes and Tubes, (1)
ese quality faclors are dets 2.3.4(a). 5ee also para. 302.3.4(b) and

nce
TaMe 302.3.4 for increased quality h:lﬂrs ipyimah\e Wn sperjal :a.res Specifications, except API, are ASTM.

dppendi
Spac. No. Class (or Type) Description |m?m] Hotes.
Carben Steel
AP 5L Seamless pipe 1.00
Tiectric fusion weided pipe, 100 radwograshed 1.6
Electilc rusistance wm st 0.85
Electric fusion welded pi & butt seam 0.95
Continuous welded lfumlu m.r w-\dad! pipe 0.60
Asz Type S Seamless pipe 1.00
o E Electric resistance welded pipe 0.85
Type F Fumace butt weided ploe 060 e
#105 . Forgings 100 ©
A106 : Seamiess pipe 100 A
K134 % Elecnie ftlon eldeg pipe, singe buc. sight 080
o spiral (el
A135 e Etetnt resttonce welded 0.85
A139 : et fsien wilded o' g p— 080
(relicaD) se
A79 Snmlnsmbn 1.00 .
A181 Forgings. 100 (]
#333 Seomless pi 100
lectc regstance welded pipe 0.85 i
334 = Seamlass whe 160 e
R350 Forgings 100 ®
A369 i Seamloss pi 1.00 s
A381 . Electrie lusllm ‘welded pipe, Il)fﬂl radisgraphed 100 wee
Electric fusion welded radiographed 50 9
Eectic usion walded pipe, 35 mamufaEiored 085
R534 . Seamless pipe 100
ase? % Bectic re sunce welded pipe 085
A6TL 12,22, 32, 42,52 Electric fusien welded pipe, 100% mﬂnrr-um 1.00
13,23,33, 43,53 Electic fusion welded pipe, double 085
ne72 12,22,33, 42,52 Eletric lusion welded pipe, 100% wdlogashd 100
13, 23, 33,43, 53 Electric fusion welced pnp{ double butt seam 0.85
Ag91 22,22,32, 42,52 Electric fusion welded pipe, 100% raglographed 100
13,23,33,43.53 Eleetric lusion welded pipe, double butt seam 0.85
Low and Intermediate Alloy Steel
AB2 ¥ Forgings 1.00 2]
A333 Seamloss plpe 1.00 g
Electric resistance welded eipe 0.85 (7E)
A334 . Seamless tube 1.00 e
A335 W Seamless Dlpl 1.00
A3ED Forgings 1.00
A3GE . Seamless pipe 1.00
AGTL 12, 32,32, 42,52 Electric luslon welded pipe, 100% radiographed 1.00 )
13, 23, 33, 43, 53 Electric lusior welded glpe, double butt seam Bs e
AET2 12, 22, 32, Electric fusion welded pipe, 100% rediographed 1.00 ae
13,23, 33, 43, 53 Electric lusion welded :lpp. double butt seam .85 (78
g1 12,22, 3%, 42,52 Electric fusion welded pipe, 100% ragizgraphed 1.00 g
13,23,33,43,53 Electric fusion welded pipe, double butt seam ces 8
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92/76 MOD 2, T BANMAL, A. Ml(!lif,‘ﬁllﬂlmlln”

CO.LTD.
6L 0275760 FAX. 60147-5761 E-mail : scles_pregress@hotmail.com i M e U
CERTIFICATE OF CALIBRATION
CERTIFICATE No, PRCI2 - EX06 MODEL : 4200
RECEIVED SERVICE No. SPRC- 1011 SERIALNs. : 8349503
OF CALIBRATION o pid T N gtz T
REFERENCE STANDARD :
DESCRIPTION SERIAL NO. CERTIFICATE NO, DUEDATE
CERTIFICATENo.  +  BRC22-E206 MULTI PRODUCT CALIBRATOR 645048 WK2208-300-162 26 AUG 2023
RECEIVED SERVICENe,  :  PRC-1011 RESISTANCE BOX 366014 WKZ209-300318 28SEP 2023
SUDMITTEDBY  :  TESTING SOLUTION CO,LTD. '
] 15841 Boomeajchonad Rd., Chimplee Talingchsn TRACEABILITY :
i Banghak 10170 ~THE MEASUREMENT IS TRACEBLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT NIMT
EQUIPMENT  :  EARTH CLAMPTESTER . 1S TRACEBLETO INSTITUTE OF METROLOGY (THAILAND)
MANUFACTURE  :  KYORITSU KESULT OF CALIBRATION 1 AC CURRRENT
MODEL 1 420 FUNCTION EARTH TEST
SERIALNs, 1 6249508
LU UUC RANGE STANCARD UUC READING UNCERTAINTY(%) FOLERANCE LI
AMBIENT TEMPERATURE 242 % (TNHOUSE ) b Yoo
RELATIVE HUMIDITY S54-20 %RH 100 mA 98 mA 0070 mA 93- 107 mA
RECEIVEDDATE  : 1) OCTOBER 2022 10084 500 mA 455 mA 013 mA 435- 55 mA
CALIBRATIONDATE ;| 120CTOBER 2022 Z0.8A e B as st
ISSUE DATE 17 OCTOBER 2022 110 mA 108 ma 71 mA 1028~ 117.2 mA
1000 A 500 mA 458 mA 13mA 4850~ 5150 mA
900 mA 158 mA 18 mA §170-523.0mA
LA 108 A 00072 A 103~ LI7A
CALIBRATION METHOD :
THE INSTRUMENT WAS CALIRATED BY COMPARISON WITH MULTIFUNCTION CALIBRATOR o i bl i S
100 A 955 A 00014 A P35 -1025A
04 084 0070 A 1028~ 11754 |
ET 15A HEA 0072 A 1420~ 15804 |
MEATUREMENT UNRCERTANITY s 30 A 298 A 0083 A 2%50-3110A |
THEREPORTLD UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIPLIED BY l
A COVERAGE FACTOR K =2, WHICH BFFECTIVE DEGREE OF FREEDOM Velt>100 CORRESPONDS A LEVEL OF |
CONFIDENCE OF APPROXIMATELY 93%. :
~
CALIBRATED BY |
MEPURISAN LAKASORN
ENGINEERING |
|
| PAGE:2/3
This cerificale miy ot be reproduced eiher than in Tl cxeept with the prioe weilien appioval of the PROGRESS CALIBRATION Cn.Lid |
|
1
|
|
|
|
vévn i

{/: DGRESS CAUBRATION COLTD.
(B Fdd ApeRer B XL GRASAAL, Ao FOASICAET,
SR BURe o Tec ) & ruar s . 16 Erar

CERTIFICATE OF CALIBRATION

CERTIFICATE N, PRC22- E206 MODEL - 4200

MECEIVED SERVICE No. PRC- 1011 SERIAL No. - 8240509
EQUIFMENT EARTH CLAMP TESTER 1D.No. : N/A
MANUFACTURE KYORITSU CALIBRATION DATE : 12 OCTOBER 2022

RESULT OF CALIBRATION  » WITHOUT ADJUSTMENT

FUNCTION : EARTH RESISTANCE TEST
STANDARD UNCERTAINTY
RANG UUC READING DEVIATION
SETTING 0F T
200 R} 958 01 o013 2 985~10.15 [
15 0 1948 0 oo 0 18351924 0
200 0 0o 0 %70 oo 0 96.5-103.5 0
190 0 181600 ookz 16381962
0 200 15700 ooel £1 183-217 0
30 0 295 £1 0062 82 n-211 0
s 0 s50 0 ooz 1 521- 659 0
1200 Q 600 Q 356 0 ooes Q NIA~NIA
300 2 0 0068 1 HWA~NA
1o 0 1020 £ 0om0 02 /A~ NIA
COMMENT : THE RESULT REPORT IV T To or or
(0N THE DATF. OF THE CALIBRATION AND CARRY 1O IMPLECATION READING TO LONO-TERM STABILITY OF THE INSTTRUMENT
End OF Report......
PAGE:3/3

i o Tugd 90 15871 oummend wstund mnlisiu N 10170 Iny 0-2882-1664 uRind. 0-2884.1665
Testing Solution Co Ltd, 158/1 Beromraichorni Rd., Chimpise. Talingchan, Bangkok 10170, Thalland Tel 0-2884-1664 Fax 0-2884-1665

FA-ADM-022



p.singsomboon
Rectangle


CERTIFICATE OF CALIBRATION

Certificate Number
TIssued By Premier Calibrate Instrument Co.,Ltd. E23-0404
Result of Calibration : Witkioat adjustment
Instrument canditlen : Used hem
Fumction ¢ AC Voltogs Mesuremeat
Range Standard vucr vucr Uncertrainty
Value Rending Errer (+)
6V 50 Hz 0.60000 V D604V 0.004 V 091 mv
Tz 060000 V 0,59 v 0002V 091 mv
50 He 300000 V 3,006 V 0.006 20 mV
Tz 300000 ¥ 3,000 V 000 v 20 my
S0 Hz 540000 sV 000 V 44 mV
Ve 540000 ¥ s402 v 0002 v 44 mV
Wy S0 Hz 34,0000 V 5BHY 0,06 4V
1 kHe 540000 V 351V 008V 44 mV
60 v 50 He 340000 V EIIRY 08V oMV
1hHz 340000 V EERY 08V L
1000 ¥ 50 He 900,00 V/ 909 V. [RY 15V
[ 90000 V 903 v v 15V
Function :  Resisance Mosgurement
Range Standard uuce wucs
Value Resding Error
600 0 Shon 2 000 000
50.00 w40 040
540,00 2 s38401 -160
6 kit 0.600 kit 0.597 kA 0,003 kY
5,400 k1 5376 kL 0024 k2
60 k0 6000 k1 598 K0 0.0 ki
40,000 Kt 30,68 kN .12 k2
100 k2 100 k1 AR 360
1 M0 1ma 0,968 MA 0.012 M
10 MR 10 MO £.97 MO 003 M

F-7,8-02. Rev. 06 (03Fan-2020)

Page:2ef ¥

CERTIFICATE OF CALIBRATION

Certlfieate Number

Issued By : )L.L' kL Premler Calibrate Instrument Co.,Ltd, E23-0404
Result of Callbratien : Witout adjustment
Instrument esndition ; Used Itz
Funciion 1 DC Voliage Measement
Standard uver e Uncertraloty
Range
Volue Reading Error (+)
600 mV' 0,000 BV 02V 2wy 58 Y
20000 v 200 mV 0.1 mV Y
180,000 mV [80.0 mV 00 mV T
180,000 mV 1796 mV 04 mV 73 AV
[5G 0.200000 v 0.199 v 0001 v 058wV,
-0.200000 0199V 0001 ¥ 058 mV
1000000 0999V 0001 ¥ 0.5 mV
1800000 V 178V 0002 v 058 mV
~1,800000 ¥ ATV 0003 V 058 |V
0V 200000 V (739 v 59V
1800000 V "V 20 v 66wV
1800000 V. ATV oo v 66 mY
600V 20000 V L1389 v 9wy
180.000 V 1798V 02V 66 mV
-180.000 V 7V 02V 66 mV
1000 V 10000V @V v By
900.00 ¥ 801V v LEERY
90000 V 501 V AV 058 vV
Function :  Froqueacy Measurement
Standard e (1
Range .
Value Reating Eerer
10 kHz 1.000 itz 099 Kz 0001 kHz
9.00 kbiz 899 XHz -0.004 Wiz
10 Mz 1,000 Mz 1.00 MHz 0,00 MHz
Remark: 1 AC Curreat Not Workieg
2D Current Not Workiag.

3, UUC® = Unit Under Calibration

End of repert ...

FM-7ED2 R 00 (03-an-2026)

Foge. 3 of 1




JTANLLAN U-16

N1TfaNuHUaNIaY



ATANYAT U-17

ATUNANITATIARININN LN



ZupLibreniamee]
(191u3)) uOnOWOIJ YEIH)
MLuRBreepiEponD

EBRLBELILGLANWMITZIY
H [

[i eussLung

ALUMLURDIELING ELUNIILBELUBHIIWINALLIAIZE [LOMNUL OTHOLALIBUIE S LUMMERORMLUADLITRIA] uneLurantLULUBL] LT
cugraranuLEnbrLBELUERINLCUzRNLI I ERNELUR eftraL Iz ..m:_.a_..wanmau_.csz:ﬁ_ﬂwnn_.cca__..:,,m:

UL BUILLURKORLIMLLUEGAULTIZAZEALUILY ] LELBUC] BUICLURUEG[L A]UNPLULIELURILUME RN BULBHILEUMELEBUCLItLIRMI

BUBLELALUIALMGIZUILARILEUL LUER 00 EBE| UU[LHILEBLIMLUELUML ILIBUIEBELUIEEE HILEY MLURBIEERIED Z0THURG LeLU

AL FLLEFLTIFL L] @M1 WE] BUIELURKERRINLE BLILGMIFLINIZL LA LBELU[ HELUM] MLURBOE LUELURTIZS[LILUBRALILERI
FabE R e Fo= £3 2

00v01L 1VBug e ok "By wOAOUNY 76 .
00w01 kmurby yUfumon upfomeces neopamNNU CRS oo e

mauanoxm_o;.g:._ N h.d,.t:-”
Z upfumeLnuamos| IWHAVAHE

997 IEWLLI ST WHEDE 99ST HABLAMY | UWHELIILY

"PYT 0D N JInD

Gc..@—nmd;:.@_—bﬁ WREM
m~ e s e 5 I

mn T

(LHO0dTd dN3MDAHD TYNINNY)

[LLERE[IMLURBEE LBELUBH[LEBHLERLE

0T NP DAy DDA P WA T8
00POL WY U UMOR! USUMACEE NONMINNG T96

_E_ﬁozm_o_:%& N
Z ujfumeLnLemns|

emhe  «  owamvve

[ S —rr——
Tesiences

IvHALVAHA

S




43

23

143

€€

243

33

€l

143

143

43

e

143

£l

mzcvﬁ_.qc\w:..:ﬂ?re

EEmeEEn | o

aunp) ul sunedydury nnruhmzﬁs.MFF._w-wernws
1591 uoIsIA [euonednanQ : AMLHELLLELUALLALLY
1L OLIDWOIPAY © HAY] ELUMLEULEIRRLEY
153, uonaung Arevouwng © (E[IL[L) BR[IMLULLLIERLLLY

BLALELM Bt BURL LBELUBLE
uonELILEXF [001S | ZELEBA] ILAMA] RUTILLAKLULLEY
POOJE] N30 001 © LLULEHYIELLI| UGRLRYIZLLUTRLUBILLLE
(1S) 1S91 SSANIS ISIDIIXE | ALURBLULEAZIAMLE UMLUBLEMBRELY
UIWOPQY JOYM S  ELRZRITLINLLLEUPEAVLLELELLERLLY
UIWOPQY IIMOT S[1 T BLEFCLRBEULERBLLALLLLEILLY
uowopqy 120d1 SN ¢ ILMERECUPELBLLELEBOOL LY
[PUTH WRISOUIEY © REBLERLILUIRL YITLYIbEIRIELL Y
weIB0lpIEIONDAIT * BEULI| HBURELY
1ENFI ATY-X 15900 © DEULBUBNLSURLIRUGIRL LY

peitugitbuet cueLunLe
PIOY 29U : BEABEULKREEY
DIV QH * HLEULIUINBRLEMLBE BLLLy
(Sgaa)wfng poolgl Bunse : VORIN BLULILEALLILLLY
(v sishipunn : anmssfieeseLeReesy

bitgeeepeiuaLe
(9 9TH) 9TH BUY * (MLAILGMABLLL] ALINLLLUBLREWLIULLLY
SvsgH: m:udc\.a?..m.anrmW#Fmes
SEH nuy mzhdcmawumnﬁ:.mnwawrxanws
DEL[ORIUHILICLUZLI ORIL nunekiueccueiy

VSd : (ki) E:ch:mwiﬁawn.:.hruwsmnws
dV { [LERLIRMELTLELBLIRCES
VD | PLPPEIRMENICLILUOL LY

PEIZIEARILELOLUGLEY
R

1.—.—_pwSw_._.5_.w—,_.m.uﬁw_hw:..:vw_.:._cr:_.z-?rw-n_u-uw
F b ~ AR A e

00v01 Torbueg munAyd ek Py woAoow (16
ri 4 ; e« ovamnes
00KOL LIk LUAUMORs URASIRCRE NIRARIING CPG

[oydsoy 7 1DyDAYg Ns.a...,i..,:_

S
z yfumenuamas| IVHLYAHD

%

143

143

e
£l

143

e
123
e

147

23
143
143

143

147
¥t

123

(HU)LLBURMAEHLE

109§ : nEtarnLrLiLeLuBase Ly
LdOS © fgrennibieubeitesy
(1$9, uopunL DAT) NBreRILLELILELUBaMIo LS

MADO | W POALALULLULEBERELY
NNd : s_._om___:s_.._"arcmmv;ﬁs
duINERI) W] PARHLELUELUBBIIBLLY

(353 uonpung Laupry) BjPeRHLELUELULLEY
(BRUIELET) PAUIC-TAT | BRUIM I BRI LBALELLY
O-TAH : BRRIN| BHItA] MPYALeT Ly
(DL )epuRA[duY, VRUIN| VL] LOLILULE] HIL] MBRLeLLE
(OHD) [032152[04) [B10], © BRRIM] BOLRBILOIE] IR MP2LLLLY

(Ansmuay) poojg) sou__z__.:.-.o.rr_a:»w_sﬂws
(JuNe3Id) WWNOD DI * BEYIBLUTIBLILE[LILHLLU
(DFM) N0 (12D POOIE MUA - ELALAYILIIHE ILEMLILBELBELY
(19H) W20IRWAR : HHIBRLENVRLIBIIEGRHAMAIILLY
(QH) WQOIFOWDY © FILuUY M| BROLILL[L

(29D) umo) poorg a3dwo) cum_cm-weawanw:uapncenus

(d€) amssald poolg | BHL| ABrLLY
(1) xopu SSEIN Apog : pLUBLIEILLY

(34) uoneuIIExg [EAISKGJ © QUMINGY [L] LUALUBLERLEY

H-m_ﬂrnmu_._.c_u_.hv\."._ﬂﬂhsﬁc:\m..pw_%r:—wc\ﬁ;mncw

9957 nutel 61 ung 1o efiopty

m_.Cum_HCPWFC_.FWC‘_%_._.:_.S_.._._.G.w.wu.rmﬂm.Ehrccxrwﬁbﬁmﬂ__.ncﬁ LUFLITE

MuitEu

e Lint W{LTBMECRT G RIICO £6 WAL 18 ROEBEE T6ZOTON0ZOT WotruamaLopeLbheny T ujlfomornianse] neg

99¢T rtuLei st unceg 995T naweng [ wnceney

BULE MQIMIRI —wcc WALM LEPGEMIGMIMALWILILILERREIIL
e il taihd 4 b B 2 D il iU e

00701 Yoyu0g “ooky) oAy PN uohow tre |
Gore 1 munby upfumoss upfomeCas NgnpAmNIU Cre

jpudson z yinAyg N_._B..:i..!..

Z uLRumeLnLamns| IVHLVAHD

\ERAE e Ovd v

Fr:?baﬁmshr:ﬁbvw erc._“aﬂvm?;r:?v’ﬁmﬂhrc_._.mm.w.._wr

S




ou) uf awweRYdwy © ZLLR B[] BEMRICLILHALLUELUY @
ISOL UOISIA [PUONRANIO0 | AIELAGLALELBALEELULLLRELEBELU ®
1501, ALIAWOIPNY : HOY] ELUNLUUELRDRLLBELL @

Anowondg Aq 1501 uonoun Areuowng : En—:_”s VE[LMLULLLMRRELBLLU @

.zrvn.ﬂmﬂcmmzr_u;_rq._rm@ﬁw_uwﬁc

0001 By "Ry DAy Py CaeAouEN [98
0Oow0| mmurdy LR Fumon U MRS NaspAmNnU CRs.

jopdsoH z ioypAyg N
Z yLfumeLnuamesg| IV H VA HS

o i

%6'T
1e3A 09-1S

28y

AydeiS3owaq

fLbB URTILERE] ALE 143 :.Wﬂhﬂ.a#g 9957 Ewnm?FrC?raﬁwsw—.cF\m_.h—_Mr
k3 ®

BULE IE@INMET RU WRER
ELRI i i 1

~ e

00701 YoyPuUDY Ouluy Tounduy Pl oAy [rG

0OF0L Uy LpUmoR ULUSACRE NEORAMINTY £76 \pmAe s Ovamvers
[oudsoy z 1oyinAyg N wii
z yjLfumeLnuemes| IVHAVAHG




(anv) nNBYLLLUMLELLLRIEEELLY

mﬁmsaw.m__h»r:zw?;w»._:_.ﬁcn_. URBENLLY BRLITH

6C PE or vT 1501, JHIDWOIPY : AL ELUMLUUSERRLLEY
CLEUELUME
BULEHILEY % BuLsy BupL cLupLE
Lufinenienee
e pg SELBELULMMELMFRENLY

Gmm._ﬁr—;._uﬁ.w_..:.ﬂm?n_.S._m_.pm._.:m.sﬁﬁnm.,wﬂﬁ_mmwﬂax
ert.mc_ﬂsmwr=rmamﬁPan,vmvwzwmﬁRfcc .:w.u_._.w_.ﬁ GW:.wa. (ssang [e21do[oya4sd) w_»RWer_&_H_hnhcﬁz
:._._S—. Zatrnrr_:;m?fcmﬂ_ﬂ;nwcsz T
b R L
Y ploysay Kresodund | eLeweanpy] cungiol o
m.ﬁ_.GF_._.._._S_m:G._._m_.GaW._aE A
uLrtEBUEARIULELEKARKIELAGHAL] tLungifel
Ll EMLABTRLARIIY -
(5507 Bunea}y poonpuy 3s10N) naw cLunpifad 1
—F—GFWDW.WW-.EW;@P;SMWCUZ
Zﬁww:b_nszﬁm_l&mw:.ah‘.a_,m_znsnmnd?—wcvﬂﬁzﬁsc_ﬁcz_ﬁ.ﬁs: T
et e S EIMBUELANE YU el &
HEg]LUneze 1
mm .:.ﬁ,_u T _.m\.usmﬁwsmC.:wznmDGH?FCC;GIM_.S.F_!C:.Trm CEEVELUBH
BUHLBULYEL
[Feetpetees.

ML rm.w.rua ﬂw: 3@Mrhrcaﬁ%nmm«5m.g._u

=

anrsveuy r_wc.mhrcﬂ._van.?ﬂ.ws —.n:?wwmﬂ.mmv:. ULrErEIL LG crﬁq#@‘mh?_m.uwJﬁzmns_-wrmﬂ._»m&ﬁtm?rﬂ:?;zrEﬂkmv_pﬁns

]

tLunueRnuLeuen ﬂ_.urw._.:._.ur;wrcﬂﬁacsmu._.—vzrﬂﬁ»m?mc_._ﬂchFHJ@G_J-ENWCE.E:EVF EURRRILWII MLELULES RRHITR
st e - 13 =13 o Chint i Sy

gi
BRBILEULBBILITUBUIZERE 1] @LUHLELILCLUULENBY] CLUMLLOS SRR B ELUMILE BE L IGMIRE LBELURTY
" E L= F " o i =3 (L ¥ S

ueeueLunjurezepiug

HELBZE[LLATL] UMY T WMLEUR LN CURELUIBRLIBUM AL

L CELONEPLILEE [pibfe tupbaguIIED &

urLEenyaeeney L eLyunLes e nac._:.ﬂ,rwrc.mﬁwswrcﬂ_._._ Anowoipny @gu Eusm.hrCFrCan_u.uanGwrC
= i = = 3 it

(AT3WOIPTY) __ﬂnﬂ CIUCCEHELD
=2

00r01 oabuog oy gty P LyeAouwy Cre
QORD1 Wby L UmORS URMOMOCRI NN RS

m e
DydsoH 7 1PYinAug Ns,.f..”unum u&
Z uLfumeLnLemas| IVHLVAHG

o ovanvavs

(veLri) veMLBLLLER

SLLLFBUMIEOLLITILE BIELURERTLLY * BinLity

1821 uondUN ATeuow|ng
81 tE 9 LT
(L) BG[IHLUBELIORLEY
CLeBELUNE
BULBHIELEY % BuBY vup SLUBLE
ifseneiee
U L

o gf REEBELUEMMELMBHEILE

_.—__._M._.:.._.‘; wh_.z.—h?._._ﬂ.w._.z..m.mw_%#qnmsr&_._m :.Eucs.w_.CF.mrhr__.hmn_.r_ﬁ_?tv:mﬁwCHthF }.Cﬁawqmgmw._ncﬁ
M hLe v.w._,——.n.ﬁﬁz.ﬁc—a::uDP...:.E.@MFCHS_._&EW » (SIN[EA [EULIOU PARIPILT) FIZUBLY, MUnBRrIEHELISLY

e ﬁdu‘mmwxwmr—md-»m#mnswmnrcmmpﬁbrﬁmwv_.ﬂr._’ﬂ:_.:..Huuu_n_:_:oEv r_”w._k.rﬂw_ﬂrsnwcanqw_.— Lnet
P%_AG_H g W_Aw,__,nrr_”sw.rcZ_W.RF:~DF2rPtW—=FBESFer?\mr¢._W‘.M t—._.ﬁ—. Anpwoxdg m.ﬂm&h—cc—enmm_.:;_..mn:.wuh.
—.m.va_.:.:.rﬁznﬂ_.:w_.cm.scp.ans.:r%nr—trwnrﬂﬁm.x: CW_G»JP;Gsm—m:._.._.wwc_.s._3.:W_.rﬁrc_w_&n._.ﬁrﬂim”h_ﬁmt&_.rhrc JAd ten

BLEUBLAFBLULGERAL I ELULEBBEARRLEBIL ML (DALJ0 % §L-6T 1€ mop L10jeandxd panaoy) %SL-5T AdA

MUBEEUERRMUBRLLULBEBRTILBRUBULTReAN L | AT
5 = FoopRE 8B
% LLEIELAGULY] URLT % MLRCIIA 001 RLYIBRLI DAS ALBLLIL T ATA LBLASLULLES| EMLY DAL/T AT
WIWILAIG ALMETHTILEULEWREIBE AL SUL ERLpEURE
S ALULELULRRULTIALAE | UCGMAUBAMLULEERRSULIEE UL (PUIas 3o up dwinjos L10jendxa pasiod) | ATL
(ugLaLgeLUNgRAIIBBLULIEA LAV ALK EoTie) (1] L
GELILBIL| L BUEENZRIELIBLLELACURRL [ RLILIELULREGRBEEBLELILE [IRY (Aaede)) [B3IA P32104) DAL
BLYMRUZE[LECLLWLLY JIELE]

ULIERABUIBR[LI] MLUER SLAKILLEBRITN L (LRETLMIELULE FUGT) PBRTTELULRMZEWHEU PRBLUEE[IERRMLESULE[LEUbILBELITLL
f = Ly = ¥ i ol i I s L]
e GG_.ﬁo@PRFw_.wpwwczﬁc.;hw:.sr_w.nEm._.:w:rpcw:. ALELUELUULEBELL] v.mmw__..—‘wuswsw_ﬂ_uww EW—E&FEWH HETR|ALH

FLGIELUWMMZCEARUL] LAULLLULBHILBBEZON G@_._.vm._r:._.o_.e_un_.caudﬂcmhrc_ﬁ:_aw_d acaj.ﬁw_.c_z_.ﬂ:._rawnh_._.:
= ~ = 1 = = Eoi - 2’ =

| wwxns ¢ ovawwies

TR DR

|pydsoy Z oynAyg | N:.?.rw...;“u Y&
z upfumennunmesy | IVHLYAHG




auun ul duiwelayduwy

DANISOJ 21211 9ANPEIN BHEBRIRALIELY | BUINLIL

(PAIISOd) ZCLRRLA],RLBMINGTIW,

be (2anesoN) nn.r—u.shr:w_.._.m—._»—h._#e___ﬂ—r.zﬂ

(Hu)unowy BULHLLY

e

ALE  pE BLEBELUSILLELMEMLRLY
ENMIEILIZBULILILLD BRTILIELH CLITRAMLINALIUNLELURALILL TIOOH o
PUTIEEMREEI PEMRHINARMIBULAHABLIZAMLBHELOLL TEMOH o
i = ik ot
uMHLELLY
FUSTHEITERLUIL| POV 1] LL[ULULYLL[UINAYIUSLENAIPAMOSLTLREELBLLUH dnbruya]
adesSoreworyaountutuy CLUUBKEA] fOL]HERELUBEM ZLLBL[LA] GLALUALEBBELIELL VL] MALBBBLIABILULE] It| €
el gy & recguiepns
ISEIATTAINLCUBLIAILY] ELLODILUALUACES BLELLUELUN] OELILIILES BBIBLILALIEERIZULLMERLLLELALILEChY
Hag e rRALIILAC LRI aReteuLaLAULACUlLIES LA SubuoesLu UL L [LLWIELDT WALLR[ELBELE
ULEUGETIGILH GIGISHET BLAELW MEBIIG / AIELIMLINE/ FLITLEJUNETIAT LA bARSULLBRELLIERMLE Y] L MY
11 @Y ULMEHU]UALLRR[LELROE BUANIBYRMIEBMOC BELURIL ZLLBR[LR] HILBJUINEIIBEMRIELLHBLLBELY
W by (i L 3 = =

(2up) up supweiaydwy) ZELUR[IM{BUIRISLILLOLEBELY

0oroL abuog wwnkyy Twoiy TP waohouoy ore
0OrDR WmUBU U MMOR UR/UTICRS NEMpAENNU CrS

[ordsoy Z 1oyinhyg Ni....!sm
z ufomeLnuemes| IVHAVAHG

S

BrELNeLLELURLE

CLLUBMUMIBERTLUINLE UL R BHELY © BUINLIEH

159, u0ISIA [RUONEdNIO0
w ve vz o1
- nre FDFW»Drgrt.mnhs
LLLBELY
BU[LOHILLLY % vuBy Bup eLunBLe
neLpfmeiLeree

mE  pE
SLAMLBBELAMIN ALEMIROLE] BHIBILEBUUIRLEMENLEALIALELY ELEALLMLBZRN ~UTERN

£ Fa i = =4 . = P
SLUMEZEIPABOSMAMALE MA) WALGMUMLALIAIAUGRIECBUTI LLUNLEUNLILEGRILILATE] SLAMERUUELULE (PIRK [EUSIA)
LERLBALRMBRYILLLUZLT (Euotd) :.m_:ow=.=c:.E_sE.Emw:EmWﬁ..%cE:se:h:Sc ‘(0100) BHuSLY * (vondaosad

W) BIEELRMLUTLIISLU (AImOV [BNSIA) LU| ZR2S30TIRULANEEH] BRHLIBIELUMBAERt ULAUAL LT RBILELY

FULELILELULLAERIIF IR OMELULORMLUA LU0 AL LR 2 [LINLARY] HLELUSR LGN
£OUILMITBUILUGRA] AU HLELUELY PUBLUULIGHE BANOURL[LIL ‘Ortf@RTLIAEIMALE AT ULILBALRE] ELUMULAALAU)

untezen (1114S [ensip) rmm—.h__.:..amu_ﬂc\w—n_.cn,msﬂ_.h;rvur;nﬁsw E.m.C.mﬁaﬂw_umrcn_.mﬁm.__.._#w.:—é:m_.c_._.mﬁﬂswpC

0r01 Youuny iy gtAd P WECARRE (78
00RO L WA LR AmOR URTUBECRE NARARIITL (70

joudsoy Z oyinAy ‘ Nir.ﬂ_i..

e L]

Z upLfumeLnunmes| IVHLVAHG

%




RIS Gl =1l e

LONA131BBUIIANINIU (Work Permit)



' VvGULF

. WORK PERMIT FORM

PREPARED BY COMPANY'S WORK SUPERVISOR (nsan1'|'i:m1u'[ﬁﬂug:nﬂnug‘g’n1uqunu§m‘.luwﬁnﬂuu"n§'w1)
Date/Time 18/12/2023 WorkOrdar No.: | | Work permit No.: | 2110_18122023_oas
Location Functional Location: Functional Location Description:
GNPM-Power Plant 2110-CG-10LAB14CPS501 HP/LP BFP 1 LP DISCHARGE PRESSURE
Requested by: (vaeygalnawinauuisus) Smit Pokasamrit
Shift Leader reviews attached Job Safety Analysis (J5A) | []In e-file no. [V] A Copy of Job Safety Analysis {ISA)
GFamnznummunnsieuianmnisands; JSA) v J5A Tuguuundi A Wi smprnacaveniins) | (wunuanig JSA Tuguuuudius)
Lock-out/Tag-Out: (n13fianuaznriAmwiaatu) [¥]LOTO Required ["]LoT0 Not required

Hazardous Work Involved / Are other perits required? Mark each box as applicable (szq'{un‘:vgmnua'unnuﬁu‘mﬁuu)
[CWorking at Heights over 1.8 m. (s7uitRasiuuiigannni1 1.6 1)
[“IMechanical Work Permit {ussduuanndi 6.8 urd wia grupligands 65°0)

[[] chemical Work Permit  (swwitineafusaeil)
[CJconfined Space Entry Permit (s wuluiguainim)

[IHot work Permit (General) (s1usw/Aday Fiisuszmolruesaadauialy) [ Work Permit (sruiligaiuisil)
[Jelectrical Work Permit  (s7ulviin > 380 VAC wis 125 VDC) [ stings, Ringging and Cranes Permit (s1uilldinds, Tanunziamu)
[[] Excavation Work Permit(emnideeyaiinaslhunniwleniiiu 100 uu) [ other Work (awudluq 72y

Nature of Wark:  (iFvusiunaroazduavasau)

Inspect water leak Boler feed pump_1 discharge

Hazards: (Sunmio Wy nszualwi, Aamaidy, wiswidos, saed i)

Stored Energy Source(s): (Waiazaumidsinufiaranadunsin wdu aind, 9ds, drdu i)

VvVGULF

PREPARED BY COMPANY'S WORK SUPERVISOR (nsantanuliauysallaegaunuanudadiuminemiin

WORK PERMIT FORM

Date/Time 18/12/2023 Work Order No.: | [ work permit No.: | 2110 18122023 001
Lecation Functional Location: Functional Lacation Description:

GNPM-Pawer Plant 2110-CG-10LABL4CP501 HP/LP BEP 1 LP DISCHARGE PRESSURE

Requested by: (vaouanalaewinauiem) Smit Pokasamiit

Shift Leader reviews attached Job Safety Analysis (1SA) | [ ]in e-file no. [¥] A Copy of Job Safety Analysis {ISA)

GranhnzmmuuuuTinnziowienusonis; SA) | tuauanans 154 Tuptkuuldonsetnd T ssysenesmanats) | (musuianans Jsa Tugtuuudhan)

Lock-out/Tag-Out: (MsfanuaznsAamRau) [¥]LOTO Required [[J1oT0 Not required

Hazardous Work Involved / Are other perits required? Mark each box as applicable  (sxyluoygsnuduamuilideades
[Jworking at Heights over 1.8 m. (nuﬁﬁaliwnﬁ'gﬂnnn'i‘l 1.81)

] chemical Work Permit {stuiiflasfvatnail)
IZ/Muhmiral Waork Permit (wisiuannit 6.8 uif wie gupiigend 65°0)

[Jconfined Space Entry Permit  (sniluifduninna)
[ Hot Wark Permit (General) (sruinfou #itmsnialiussauioudaly)  [JRadiation Work Permit (viufiuafussd)

[JElectrical Work Permit (aTulw#1 > 380 VAC w32 125 VDC) [[Islings, Ringging and Cranes Permit (nuﬁdsﬁa, sBNUAZIATY)
[ Excavation Work Permit(suitéasynnaslusmnniiabiniu 100 am) [Jother work (s7uiiuq sy

Nature of Work: (ifsuagutenuaz@aarasaiu)

Inspect water leak Boler feed pump_t discharge

Hazards: (Furao viu nazualwi, awdy, usawdes, avmeil Oufu)

Stored Energy Saurce(s): (uwdsszumdanuiloraiasuame thy A, 21da, Adu Wudu)

Prepared by: (Work Supervisor) 4 Date: 18/12/2023 Time: 10:00
Reviewed by: (Contractor) Date: Time:

by: (O} i ) 8 Date: 18/12/2023 Time: 10:15
Authorized by: {Shift Leader) ! Date: 18/12/2023 Time: 10:18 ;

WORK PERMIT EXTENSION RECORD (shift by shift): (n1ssaluaygym, nz s nz)

Extended Work Open Extended Work Close
Date Extension Request Description 2 y
Wark Operation . Work Operation "
5 i E Shift Leader Time Su isor Ene. Shift Leader Time

Closing permit for first day, Permit neads to be extended.

Prepared by: (Work Supervisor) Date: 18/12/2023 Time: 10:00
Reviewed by: (Contractor) Date: Time:
Reviewed by: (Operation Engineer] Date: 18/12/2023 Time: 10:15
Authorized by: (Shift Leader) | . Date: 18/12/2023 Time: 10:18
WORK PERMIT EXTENSION RECORD (shift by shift): (n1sdaluauas, nz da nz)
Extended Work Open Extended Work Close
e s s"::::;" szxlon Shift Leader Time s“::::mr Dp:'r‘h:m Shift Leader Time
Closing permit for first day, Permit needs to be extended. Semit Pokasameit m SamanMaduspa | 17.00
19/12/2023 | Extension Work Seit Pakasamen m Mlidat 08:36 | kot [ SPechesn ey 17:06
10/01/2024 | Extension Work Semic Polasameic "“":W"":" Panom Prasertil | £9:37
WORK CLOSURE AND TAG-OUT RELEASE (n13valiantavine & APNAITL)
I have checked the and luded that: (sfurwsnimaruwienvawisssnoiuaia i Aly
Completed
Verified and reported by: (Work Supervisor) Smit Pokasamrit Date: 10/01/2024 | Time: 10:22
Tag-Out Release Authorized by: (Shift Leader) Samart Maduapa Date: 10/01/2024 | Time: 10:23 Work Completed
Checked by: (Operation Engineer) Watcharakorn Wongchai Date: 10/01/2024 | Time: 10:25
Work Permit Closed by: (Shift Leader) Panom Prasertkul Date: | 10/01/2024 | Time: 1026 | [v]Yes l CIne

'WORK CLOSURE AND TAG-OUT RELEASE (n715wallamiavine & ARmAIITL)

| have checked the equi and that: (e3ursanmaruwisrrainiasdnswiaatuiunire: il

Verified and reported by: (Work Supervisor) Date: Time:

Tag-Out Release Authorized by: (Shift Leader) Date: Time: Work Completed
Checked by: (Operation Engineer) Date: Time:

Work Permit Closed by: (Shift Leader) Date: Time: [ves l Cne

ESMS-Sa-P-01: Permit to Work System Attachment-1: Work Permit Form_Rev02

ESMS-53-P-01: Permit to Work System Attachment-1: Work Permit Form_Rev02
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nureiumsimnz e nulaoais (Job Safety Analysis)

15112 laoed

v GUIf

NG 14612949 o,

Date T+ WHIBIY JSA No. I5A-MM-004 Wark Felmit No.
o/ $641% : Verlfy pump malfunetion
Work Location Equipment Ne.t gilnacls st - Woler feed pump 0.1
Prepared by fiminuuniho : Wevioined & Appeoned byl Appraved byl eyiFiInG «
mmnaznyifieg « wesityi arihaniveafiumnng
esidual s
Potential Hazards Risk Control Measures L.
Item No. Step of Work . % ATUITIHAINININT
- ; . Funnwfioraifiodu JEAURTIHTHIT wmanimuny deain
Funoui Funaumiam muny Joadiada
v (asedamsivusnagaschier 1 inndu Aoypnn =tnane (119 wowld pee fugsu uasqededafy soufuld
et pal-qunsel 112 Wemdaumen skt sonduld
1 2 idusiio guniol Bonwonnuiamdy | denindius difon (121 seimseTadumssdendsifagunsct sanfuld
2 Dussssemply Romsaaney 2 1 liznnssunniie Aoynna < hwams 200 wauld ve Augn uoqefedad wanu'ld
2 i oafis qUnsel Bowsnmaiaaeu | dewindiu=doles 121 aleardlunsdund salogunsel wanfuld
3 0Bk sull purt 38 Cleaning 3 1 alzusnzsunndie Fosymna = tunats 300 dald PPE Ay woegaflefi [t
s 2widuafle gunsel Bomennaisianie | Aendwiiu deder 320 sulaeTlunmenend siiegUnast anuduld
] Pump assembly 4.1 hizuanszunniio soypre = e 201 wawld pRE Ry uoenafledia o PNt
o2 widpatln grinaal Bovwoinnvdaengu | Aondwdiu = dodos 22 1 asfesiduomsadund sdognaed oowiu T
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VGULF

Lock Out Tag Out Form

IWd(PermnNo q‘. D,_tgfﬁ%al‘),. ﬂb}

PART I: LOCK OUT TAG OUT INITIATE PART II: FOR TESTING PART IIl: WORK COMPLETED
For Testing ~Tost Comploted
Tag ;”m; Functionsl Location R e wo| FiNelTd ‘ Yorfind Restored | Removed | Veriled | Rostorsd | Hung | Verified || Restored
Position Bv: | ByContractor: || Position | By: By: Position |  By: By: ; || Postion
| 1 |~ [loLAcr Aty uE_[f = A [ [0 7 |
2| - |ovhsg a0 ose | / Tl ﬂg
2 |~ hoLAb1a amot Close . / /[ lom, lsls
# | — [AOLKbAR Apgpl clie - / o ||
& _ horagaanAty 0pen - / ot || ]
, / i
— / 7 .
/ / ¥
o P /
, i 7 |
/ 7 7T
/ /
/ /
{ /
i 7 -
i [ /
0 = Lock M - Lock Contractor-Lock Lock Box / 7
Work Supervisor A Work supwh/ Date
[Key No: __ I.ockBm(Nn:_‘__ I i !
l Operation Engineer Date (bnm;n Engineer Date
Lock-OuyTag-Out Reviewed by: Date: f [ Time :
wiork Supervisor 19111 (Y 71 .ol
LD::I'ID::.:-:Q-UW Authorized by Date: £¢/’e—/? § 7% ! { 0

ESMS-Sa-P-02_Attachment-1_Lock cut Tag out form_Rev.01

‘r

E -uu-uu ',
et an A i rh_l—---—

c&ﬁﬂ—"’“—r&

=T |

-
EB

7...._._9_-!_

ol T 5 3 L 9 | s ' k

(Wang) ot P ety Yy Y | P

[ S e | GXOL —

o B &
| £si-100-H-100-HdNg [T _LTN ¥

v_|wa di I )
a o sneoa L] | phg
[ Mol1ONELSNOO 04 aaAOHAdY TN |

@—-‘i

L
L
a 0
m el
=
V| oeEE e v
| —— . - <’ teh & e -
e
o [ B * ? L



p.singsomboon
Rectangle

p.singsomboon
Rectangle

p.singsomboon
Rectangle

p.singsomboon
Rectangle

p.singsomboon
Rectangle


FuRiTaDnsTadouiua:falwnsafiy)

[0 comoustisle gas tostad,
(Grnsasassafinalolriou Susu)

[ eve eninguistor avaiable. Fating at least GA-208
(AR

oy 1508,

(sl nfneSony 30 uidommsaoaouur
[ For ges cptinders; proper amester, 5-year testod and
proger valves such as CGA installed,
(afiwRUuEnudoshumsasasaounn 8 U, Argunsn)

AuBan)

[ Transport lieense provided
(Fuoynnds:naumsyuds)

[ chemical truck driver has driving

WGULF SAFETY CHECKLIST - Type A Permit Noi: [Pert-V1 : APPLICABLE TO AT HEIGHTS , wuufigy)
(srennsmsssdvURTILIBORAS:N Io) | UL 15199 - o) [ Eculpment fer srection scatfaiding [ Piattorm of the scatfciding mast ] Cover provided for open ficar or over 90cm.
The follcwing s safaty precavlion. Tick in tho bax provided where appropriata. * |s REQUIRED PRECAUTION. ar Indder must be strang and stable. be flxed Bnd atleast 80 cm. In width . guard rail provided,
Part-j. APPLICABLE TO ALL WORKS 7 ) % & Dudoiu nbodln ot e esy)  (oalalualia nEalsTouangalUlounda so )
[ system tectated whh lock and 1ag. B preavainbie/inuse. qm‘w\mwwnwmmw. Aoulanwiiuaoafiu ide) [0 he wicth of tadder must nct laes than 30 cm.
(82, Bon,voulay) (pUnsalna 5 ! wifuaves (powndreiulaldeunds 30 B
Tools/equipment ara inspacied, ﬂ/ Glearly marked with signa, Proper Salety Equipment located. [ Scattoiding has fall protection.Laddar instetied, [ Warning signs, Inspected, spproved Tag.
ndoaDauunsrsoosoumoulBiyg (Funundufiea:Fnlwouridiou) (Fringuuindosonaudaoafi) walkway provided. Handrall must not less than 90 cm, Anlhwifiou e aufohumanssesou, Bl wumer sassousUnoAfY)
‘Warming lighting provided. d Safe exil path known by o workers, (Fedudioas:uudhiu D0ula Oty seOsrofiunn [ PPE for working ut heights avaliabls ¢ In uze.
(WarnnuRoun (3UGTANUNE n909nGNIEL) adiound 90 8.0) (gunsninouaoadiusdniumsrivmuuugawioulinug
Ij Cammunicalion with Control Room estabisned, Wiork Plenning and emergency actions provided, [Part-Vii : APPLICABLE TO WORK RELATED CHEMIOAL |30 ik wind]
(uusosmomsfomsAuRDINOUALY) Huaoumsrhnussudodanngnidul [0 505 reculrements raviewed by warkers [ Rubber gloves, suts, facestield eic.
JSMpracedure reviewed and communicated 10 8ll workers. UMY LER WANAUNG ) (windwnunousa:vle vordnunlu S0S) {aduLnelons, yaneens=Oumiuensnd)
Part-H : APPLICABLE TO HOT I etolr [ chemical sgi control kit prepared [ Heares: eyewasnshowar/spil kit known
D Cambustible materials kept away over 10m. D Protecticn from nesrby combustibk materials, (puUnenidosiiussinDoinawSouiduuy Gypdronvdnfomunsnidesiumsinbdolna)
(EralalWogiumngadhnunnn 16 was) (D sSasaclawrBuIsusonIng Ao [ Emergency respanse plan provided in chemical truck [ Ghamica transportstion manifast prapared
[ Moarty fioor opanings covered, O e . 30 min, (GonasToisidonagiRnaniegnioulsisavuiment) (Hronasrirviumavudagnenl)

lan training cenificate provided

[0 tezardous material transportati
’ "

tped

X

(iGuansasaniwliud Us. 1 (agfiufl Us. 2 wadouml)

Taerlfieunadaonliu)

[Part-IV : APPLICABLE TO ELECTRICAL WORKS [§wmsnstsdounculacafidnguaiulwii

(idonauBaunnngy 1.2 was foodBulafgsndinmguuanndy 11

oliunnsy [Tris section 1s ONLY for flammable chermicals (6 wi )

[ Foceshieta s required for welding task, @iBousibsaauntn niuiEos) 3 Fire extinguisher provided [ appropriate leek cetector used [ Fire watcher Is assigned

[Part-1il : APPLICABLE TO LIFTING WORKS [s d eumslidud Soulinu) {ins: rlalw) (0=

[ uiting Pran provided, [T utting srea In safe condition L. safe distenca N[O won-sparkingtools required ] System proparly purged o cleaned [ Grounting or bonding instalied
(RSuuiun st 5iE) from electrical high vo'lage and statle ground. (igndaadonlur-TAmeUs-nulv {rivmsssuieatirotwonnmslslwaio) (riamesoaeau niasomods: W EuuSoud)

[ utingtosd chart is reviewed, (amwdutruontanedaontiu sy HasnandTuissgs [Part-HI : APPLICABLE TO ATION e
(unsurasreRdadindnnsunvosduiiy waeRutnowdunnTonss Hole size L [0 progmgby b
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