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RFOL] L #3791 Hydraulic cylinder B } % 71 %] Thid Systern
Reheating Fumace 2. A3301%A Hydraulic System 27 P20 Fluid System
’ REOZ | 1 @3796%8 Roller Table + 6R91511 Bearing Box B4 F; ! A% g 7 _m E? Mai
REO3 | 2.95H1% Chain, Sprocket 5 ! y ';’_g Mai
3. A32NFA Gear Reducer 3 ! y 7 % ;3 Maint e
REG4 | 1 Asd0in Hydraulic Cylinder of Traversing Bed of Slab ! :'f Fluid System
2, R5INTR Hydraulic Cylinder of Pusher [ Fluid System
3, 13901%A Hydraulic System % \ A Fluid System
REQS | L. mm%ﬂ Roller Table + 6a7131) Bearing Box 7 ﬂ ] 7 [# Maintenance
REGT § 2. m‘)ﬂl‘fjﬂ Chain, Sprocket 15 ARz J 7 7] Mai
RF09 | 3.#5790%0 Gear Reducer 5 d ¥ _3 J j__ /15 L7 Maint
RF0S | L W399 Hydraulic Cylinder Y 11T P Fluid Syster
RF10 | 295905 Pinion % ! 4 7] Fiuid System
3. A50En Hydraulic System ZHR i ) Fluid System
"REF08 | 1. A¥399M Gear Reducer of Discherge Door ! [ Maintenance
RELL | 2. A5 Coupling ' ! Mai o
3. AT9NTN Chain, Sprocket ! 4 Maintenance
BE12 | 1 a5Im3n Roller Table + 61197 Bearing Box 7 % A BV |1 | B Mai e
RF14 | 2 43900 Chain & Sprocket % % A 1 K] %l ] FA Maintenance
3, A5301%A Coupling A4S Y 7] B mai
79659 Gear Reducer 7 % % % % i | Maintenance
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3 23l ]2]s]u]a{sla] 2] 3] ]2]a] ]2]a]1 1EEDEENBEREBRAE -
RF13 | LA5 3R Worm Gear %, ) Maintenance
Reheating Furnace | RFL1s | 2. ag7908R Gear & Rack Mair
e 3. MI196%R Coupling J d Mair
4. 951N Hydraulic cylinder i Fluid System
RF}{S‘ L. ﬂ‘i‘l%liﬂ Roller Table + 571153 Bearing Box 7 ‘a’g K 7/ Mail
2. w1791%A Chain, Sprocket 7 AR% ! 2 0 Mai
3. a5 798n Gear Box 7 d '/|’ ?I?g Maintenance
2. w390Fn Coupling 5 4V d P "V 1, Maintenatice
3, A529FA Gear Reducer 7 vl N ) || W47 Maintenance
DEOI | 1. #15795n Roller Table + 5A2154 Bearing Box 7 4 % 51 Maintenance
Desaaling Sys’ie‘ry,s - DEOZ | 2 ﬂi‘]‘liﬂ Flxible coupling % [y % % % Maintenance
3, AT 1A Gear Coupling % ¢ ! % Maintenance
4, A3719%A Gear Reducer 4 lG 4 ! Maintenance
DE03,| 1. w57 Nozzle - RUF Y4 A il 1% Vi Fluid Sysiom
/ 2. A5TFA Nozzle - 2HI b \‘Q Pl % Fluid System
3. A3 T9¥A Nozzle - 4HI % b A’ - % Fluid System
4, a519¥a Spray + Solenoid valve - RHF v q P I V % H v Fluid System
5. A5 IR Spray + Solenoid valve - 2ZHI 7 j 4 7 7 ! ] } Fluid System
& A3TWFA Spray + Solenoid valve - 4HI % | 1714 ' x Pl Fluid System
7. ATINNA Inlet & Out Pipe ¥ A I 74 Fluid System
8. ﬁﬁ'nl%ﬁ High Pressure Pump % \6 B ! % Fluid System
9, A5 TNFA Fulid Coupling & Clutch ¥ 4 d 4 | 4 %] Fluid System
10. #3904%R Hydraulic Station 7 % ¥ 4 o 2 Fluid System
11 837965A Lubrication Station %04 V% 7 I 4 Fluid System
12. r7r01%R Aiscompressor pump > 7 ‘\% ! % 19 Fluid System
13 M5 IMEANTISIUT9 Ac lator > j B i % 54 P4 Fluid System
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A o 2 .o 1 2 3 4 5 6 T 8 9 10 11 12
AIBNN3 w1 MIVIFISAY HNNHA
* 12312|3123123123113123113123123123123 B
RMOL | 1, #5594%0 Roller Table + 59151 Bearing Box  [24] | [/} 7 P ] |V A Maintepance
2HI Roughing wa 2, ATHIEIN Flxible coupling 7 % }( 4 4 Maintenance
3, 43190 Gear Coupling b 4 % 7§ ﬂ/ S Maintenance
4, ATt Gear reducer [ % ¥ ) 7 B b i 7% Maintenance
RMO2 /1. m3 99180 Roller Table + 515 BearingBox  14] | [/ ] 1 | VI vk Maintenance
2, a7y01%A Flxible coupling ® Al y I 7 Kg 5] Maintenance
3, a7219n Gear Coupling P 7 / ! lfy N % Maintenance
4. 177099 Gear reducer 5 Al % : 7 ¥ "(g Maintenance
RMO3 | L #137980 Am G 4 { ¥ I Maintenance
2. #159118A Gear Box 7 ) [ Sg Maintenance
3. T80 Gear Coupling v 7 Z | 4 |% 7| Maintenance
4. a3 7udn Rack 7 7 a % 5; Maintenance
5. #3908 Slide bush . /! }1’ i Sg Maintenance
6. AN Support Roller e ) ! 7 gr ,% ' %' Maintenance
RMO4 | I, a3931¥A Gear Box 7 1 = 57 4 Maintenance
2. #52108A Slide bush ¥ /1 # 4] o % % Maintenance
3. #3939A Spindle ARG % B X é 1 / Maintenance
4, 43990 Gear reducer % /! \ % || X A% /ﬁé 4 7| Maintenance
5, A7901%M Feed Roller > Al 4 7 % % 3;; % % Maintenance
6, A99¥A Bearing 7 /! 4 { L v VI IZ] Maintenance
118 Liner of RM Stand 7 TRZ ! % 5 Maintenance
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wioens v mstigaimn 2 3 4 5 5 Z 8 g 10 1t 1 HIOLYS
1) z|sfa]2fs]a]2]s]af2]2[a]2]aa] 22| c]2]afc|2]3]u}2]3]a]2]3]1]2]3]u]2]3

RMOS | 27152900 Cluteh of Serew Dosn Il B

2HI Roughing Mill 3.5 Screw down Device ZHR% K| /{? A

4. 93908 Conpling of Scrzw owm 204 0G0 71 | Il % 5 )
5. A5 IEN Stiding Busly of Universsl Fini | EE* { . | Maintenance
6. #5IWEA Universal Joint I—ﬂ [/ i EE 1 g Maintenance
7 579050 Spindle Shalt ;ﬂ F}_E 4 ) | <] Maintenance

. A5ubA Coupling of Spindh: Shait % 5 % E’ _ p 5§ 5 4 Mai
2 ﬁ‘i‘]i%‘i‘fﬂ Hydmualic cylinder ol Flydraviic Lifting % 7 i i::. r "é Fluid Systm
10, fsdnin Hydiaulic Lifiing Suppocl E{ | Fluid Systm
11. #53W9A Lutrication System o] 7 Fluid Systm
12, 71531905A Hydowtic Sysiem iz % 4 VN Fluid Systm
12, A721%A Mydraulic eylinder of Exchonge Roll 7 7 B B Fluid Systm
14. ATIIFA Worm Gear ] B I Maintenance
15, WSIIEA Yoke : |7 Maintenance
16. ATIINA n) Purnp Bearing. I i Tluid Systm
RMOT | 1. #59%8h Gear Box % i ’}: | | Maintenance
2. ny1in Shide busl 7 ; 7 ! - VI ) P maintenance
3, ﬁi?'«l%ﬂ Spindle ﬂ ; ] | fé Maintenance
4, ATINTA Gear reduoer 7 7 ! B b p; Mai
5. A5IFA Feed Rolier % % /e % 4 Maintenance
6. M3 7009 Beaning || % B B g /%' 5 Maintenance
BMOS | 1. #5990%0 A % % i ; 4 Maintenance
2, A7I9U%N Gear Box 5 L7 j ; A nce
2. ATFEA Ganr Conpling, % 78 Mai nce
4, A5 79150 Rack ZRNAT B B[] Maintonance
5. ATYUTA Slide bnsh 7 % P o VI | Maintenance
6. ATIIIYA Support Raller /g M ';‘{{ Mai nce
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A e ar ] 1 3 4 5 [ 7 ] 0 10 11 12
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l|2312|3113113]23]23123l23[23l23123123
RMIO | 1 A53%¥N Roller Tabile + dntail Bearing Box 7 Z? b Maintenance
ZHI Roughing bill 2. n39u¥n Flexible coupling 17 <l Maintenance
3. A3 INED Gear Caupling 3 }1’ SSI A ©
4, a1703n Gear reducer | ! ] %l Maintenance
FiO! | i 370N Roller Teble + Azl Bearing Bos 1% 7 ! P Maintenance
4HI Finishirg Njﬂ, Fu02 | 2. asauFn Flesible coupling 4 % " E1 7 ! Maintenance
; FM03 | 3. nsvein Geor Coupling ’ '( Maintenance
4. A3 IR Geat teducor ¥ l/ t M % Maintenance
FM(?/ -1, #3990%0 Arm Pk | | /f | | 5 Maintenance
2. n39udn Gear Bon ¥ % % /6' Maintenance
3. n399dA Gear Conpling i‘.’ % Y4 :Z B M | % Maintenance
4 A720FA Rack E f/f 1 i I,pé Maintenance
. p9wEA Slids bush 7 7] i 2% 0% i Mai .
6. #15999A Suppart Roller | | 7] 7 | | % Maintenance
P05 | [ ASI9TA Gear Box 7] ] 7 D
2, ATINLEA Slide Bush 1 % % Maintenance
3. ﬂi')il‘?{ﬁ Spindle E? | /I% Maintenance
4. NFI9TA Gear reducer Eﬁ I | }7 Maintenance
5. A599dn Feed Roller 'EE & b ] A sl T Maintenance
6. A3 Bearing 5 Y T" e )5 Maintenance
FMOG 1. AT29HA Liner of TM Stand 1 Maintenance
2 A729FA Cltch of Serew Dewn Maintenance
3 ﬂ‘i‘)@liﬂ Beorew down Device I%J 7 ﬁf %' @i % Maintenance
4. #790¥A Worm Gear Maintenance
| 5513 IUFA Yoke ﬂ _ﬁ Maintenance
oot ¢ oy «
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wheadns tim maiainm L 2 > 4 3 6 ! 8 2 10 u 12 HUELHE
* np2lala)213)a02{3)f{2|3]1]2}3]1]2[3|1]2]|3]{1)2|3[1}2{3[{1]2]3)1]2;3]|1]|23 b
4K Finishing Mil 6. A33919A Coupling of Serew Down 7 f/l' J W E 2T BT B P Il A Ilz Maintenance
7. A5 1ria Sliding Bush of Spindle Joint 7 [ Y L % V4 Maintenance
2 m311in Spindle Shalt /g 4 gn, Y 2 ] A b a a3 % K_g N i / ‘55 7 1 Maintenance
9. as1wda Hydrauhe cylinder % ;a, / A Yl [ % v % 7 %_ V% Maintenance
10, n31u¥a Balance Supporl % #4 3] ‘ 57 " 4 J 7 % <] 7 Fluid Systm
1L a3 ar¥A Pinion Gear Stand . e i %4 Fluid Systm
12, a7298A Lubrication System é] "% 7 r‘lw,/ U Bl 7 % 3 lyg 7 % Fluid Systm
[ 13, #3799180 Hydravlic System P4 d Y 37 | E 78] 170 7] B Fid systm
14. A77080 Hydraulic cylinder of ExchmgeRoll  [4] | 1A% i Y B ZIR% R4 R % Fluid Systm
15.0il Punsp Bearing / A W p % 7 Fluid Systm
FM08 | 1. #357991%A Roller Table + 81330 Bearing Box 7 1%1 % A Y ' vi% Z A K % v % / | Maintenance
FMI0 | 2. #1574r¥% Flexible Coupling 5 /]‘)% A Bl B [ I B2 | | T EJ % Maintenance
FMLL | 3. AsTaiR Gear Coupling 5 /1 d <1/ 5 '| &7 7 /1 7 7 ‘ﬁ Maintenance
4, #5790 Gear Reducer 5 4 % W7 ) 7 7 7% 7 A% Maintenance
FMO9 | 1. fi70rta Ann 5 % % % ﬂ-| 7 J 47 7 7% |7 % 7 Maintenance
2, a5 70% Gear Box s |1 B val/ W [l 4 | 7P 17 170 1| VA meintenance
3, AT99A Gear Couping K 7% 2 % B X Y A1 | VI 1] P Maintenance
4. A529A Rack v X‘ 7| Bl B ! % /5 7 % / % ¥ % / Maintenance
5. n5798M Slide Bush D b A BT K A T L I 120 % Maintenance
6 13250 1 Roller K 7 V| e ) 74 % il 5 Maintenance
fidonin : foiia
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4w + . e 1 2 3 4 H 6 7 8 9 10 11 12

IRTBHINS ki MIIIFIINYL HINELHR

N 12312'3123 HEIPMHEMHEDNHE MHERHE NP HENEHE *
LvoL | 1.a339f%n Roller Table + 579177 Bearing Box 7 ’ 7] RNVl /% o Vi Maintenance
Hat Ley e||e‘r/ 2, 139959 Flexible Coupling 7 A &F;j % L{ % % % &l % Maintenance
3.. ar A Gear Coupling %] { ! 4P | B ] Maintenance
4, n595A Gear reducer % % ! % % % Maintenance
1v02 | 1. A5998%9 Water curtain cooling device 7 % 3 /]% ; Fluid System
2. #5750 Water pump P }ﬁ 7 Z’! ! % /% Fluid System
3.M5950 Load & Un- Load Valve % / % ¥ b b 7 Fluid System
. Lv03 | 1 my791fa Roller Table + 51157 Bearing Box 7 o / ! Sg Maintenance
: Lvos | 2. mrrudia Gear Coupling 55 fl v # 'I 4 I% Maintenance
3, n79915A Gear Reducer 7 i ) B4 % /K Maintenance
| L\-’(H/' 1. ﬂ‘iﬂlﬁﬁﬂ Screw Down Derice 2 ! % % ’rg Maintenance
; 2. ATIAA Gear reducer of Screw Down 7 A } ) Maintenance
! 3., TR Gear Coupling 7 { 1 ¥ ! % Vg Maintenance
‘ 4, AT1LER Working Roll Assembly + Bearing v 7 { J 7 '% ,‘% 7 Maintenance
5, ATIILER Supportting Roll Assembly + Bearing ¥ f |4 % 4 % / ;6 Maintenance
| 6. A71w5A Universal Joint z '/{ % % S; Maintenance
i 7. A519FA Gear Box 4 P%] Mai e
[ 8. w5 1%n Lubrication System of Gear Box 7 A W i ¢ 5 I% Fluid Systermn
9. a11ndin Water pipe Cooling water % K 7 J % % ] Fluid System
10. AR Hydraulic cylinder /f \ | v }] / I % XY Fluid System
11. Ai52915A Hydraulic unit 7 | 7 ) 5 Fluid System
12. A57919 Device out change Roll 1 %] Maintenance
13. Asauin Aircompressor Unit o % ] % % @ % Fluid Systen

E 14, 7579150 Active Beam Y / B g /@/ % % Maintenance

ﬁﬂﬁ‘l : éﬂﬁé!‘lﬁ :
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‘ miewns i mahgafhm L 2 3 4 5 6 I g 2 10 1 12 NN
I23l2|3123123123l23123|2312312312312E °
cBot | 1. nv3eida Roller Table + 01131 Bewring Box 7 7 ./ Xl fl . )\s/s 7 b4 Maintenance
| Cooling Beg, 2. asaEn Gear Coupling 7 Y 7 ! % 7 \Sg 5; Maintenance
l 3. A3291%A Gear Reducer 7 v ql ¥ Z 4 % ; 4| Maintenance
i CB% 1. #5991%n Chain Conveyer 5 % 7 Y ! o7 7 % Maintenance
: 2. n39¥A Wheel of chain % 4 % 4 = 4 Maintenance
3, n379¥A Gear conpling ¥ B §'_ b % & A 1% Maintenance
4. #5798 Gear reducor Eel | VT |7 1l /& A , Maintenance
5. n5398A Hydraulic eylinder Zill% 4 , Fluid System
6. 059917 Hydraulic Unit 5 71 7 Y %A | B » Zal | Fluid System
CB03 | 1, A5 1050 Disc Roll % f % Maintenance
2 ﬂﬁ']ill‘?ﬁ‘l Supporl roli s v d ¥ 52 Dl ’é* Maintenance
3, p710%A Gear coupling 7 & % 5_7 | i % Maintenance
4, 17IUFA Gear Box s ' K| 7 Y %] Maintenance
5. 19999 Gear reducer ’;f 71 ) d & Maintenance
CBO4 | 1. n320fA Chain Comveyer % % o /% Maintenance
2, M3 20490 Wheel of chain P, i 71 T8 5 3 | Maintenance
3. 79180 Gear coupling A 7 % W Bl | 4 Maintenance
4. AT 1TA Gear reducor ,55’ % ! ﬁf % % % Maintenance
5. ATIHA Hydraulic cylinder ,{ % Y 7 k4 % 5] ! ,F{ /34 Fluid System
6. w94 Hydraulic Uit > 7 i E/ Il p %\ Fluid System
CB05 | L Asd1din Roller Table + 9n9130) Bewing Box P, 14 | } % B 4 14 Maintenance
2. 477050 Gear Coupling g Y ; 7 % /I% ] Maintenance
3, A799150 Gear Reducer % g ! X Mainteuance
fdenin oyl -
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jeedn s mathesnm 2 3 4 > § ! g 2 101120 g
* 112|3|1]2}3 32|32 32323 1f2)3f1|2|3{1|2[3]|1]2]3 ¢
$001 | 1.@s790¥n Hydraulic cylinder ¥ X % % )9{; 15( Fluid System
Me.0 Dividing 2. #5791§A Hydraulic Unit 7 % L Tl e o 7 Fluid System
Shear 5002 | 1. #13294%A Roller Table + 509157 Bearing Box 7 d ! % 4 Maintenance
2. A5 10%A Gear Coupling 7 ,L{ /é‘ 5] I% Maintenance
3. 1799FA Gear Motor 7 i 7 W] g, | | VI %] Maintenance
TBOL | 1.a5208n + 69130 Bearing Box 3 ! b < Maintenance
Traversing bed TB04 | 2. 9399%A Gear Coupling ’ Y B r} vl 4 ol | Pg B Maintenance
1_m7908R Gear Motor 7 7 ! g 5], 7 7| Maintenance
™02 | 1. asawdn Chain Conveyer 7 % E ! | a9 “f gy, Maintenance
2. w77905A Wheel of chain e | I gs 2 % Maintenance
3 Flﬁ‘lﬂl‘i‘m Gear coupling 55 ! = q 5] Maintenance
4. N57915A Gear reducer B I [ ] B % %] Maintenance
5. as1018n Hydraulic cylinder il ! i <] Fluid System
6. n37105A Hydraulic Unit J b ) 8 9 2l 51, Fluid Systen
TBO3 | 1. A299%n Turn Over Device I E% ! <l g 7 4] }_ﬁ Maintenance
2. Asatin Hydraulic cylinder é{ ¥ radi ) a 5] 51 % Fluid System
3. A5191%A Hydraulic Unit 7 q F4 ! . ¥ 2 Fluid System
8101 | 1. a3991%A Roller Table + 69131 Bearing Box | [ A4 5 7 & %I Maintenance
No.1 Sida Cut 2. 13750 Gear Coupling % [ yA ! A % b Mai c
Shear 3, a5191%A Gear Reducer 1 EE H Ss % <l Maintenance
S102 | L as79%n Hydraulic cylinder V d EE Y > ¢ 4 7 Fluid System
2. A57191%0 Hydraulic Unit /é /IX Vj ! PE < Fluid System
215 RAM of Side Guide 7 4 A y 2 W 7] Maint e
' foan Ao -
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s 0w 1 2 3 4 5 L] 1 8 9 16 11 12
[GET 501 3] stin DMIUTITHYN HINIHR
* 1231231‘23123123113l23123l2312312312g *
5103 | 1.w3791%A Bracket v H Kj Maintenance
No.1 Side Cut 2, 95103 Belt M ; P Maintenance
_ Shear 3. 9329%A Bearing Bush 1 2 Maintenance
| 4. A5191%A Scale Board ¥4 }{ Maintenance
! 5. AFINER Clutch f/{ ,{5 "4| Maintenance
I 6. 957%A Guide Roll 5 7 WAL i B % L ; al Maintenance
| 5104 | 1 a3291%A Roller Table + 5A9151) Bearing Box & / % ! 1 / % %4 Maintenance
2 n310¥ Gear Coupling 5 ARG K %‘ p /fé B Maintenance
‘ 3. A5 191%A Gear Reducer 7 7 B ] & ; Jff Maintenance
! $105 | 1. n37121%A Roller Table + 5A3T Bearing Box 7 7 / Ul P 7 Maintenance
: 2, a3991%0 Gear Coupling > / L/ 7 3 k2 %] Maintenance
; 3 ﬂ‘i‘.m%ﬂ Gear Reducer 7 % K d B ) 7 Y ‘jﬁ 51 Maintenance
5201 | 1. A399L%A Roller Table + 5A75 11 Bearing Box 7 % \ 7 ) <l 7; Maintenance
;- MNo.2 Side Cut 2, AT 1A Gear Coupling 7 v i/ P %1 f; Maintenance
; Shear 3. A3 N Gear Reducer V Wl | % ! Kg 4| ”é Maintenance
i S202 | L A5279%A Hydraulic cylinder % 7 /i 1 % ! % Fluid System
! 2, A5100 Hydraulic Unit v \ % ! r (> 2 Fluid System
! $203 | L #132268A Roller Table + 691511 Bearing Box v i) % b 51 <1 %] Maintenance
: 2. 73197 Gear Coupling % Eﬁg_ ! 1 %7 51 Maintenance
| 3. ag3ukn Gear Reducer ;5 / ﬂ ) S P%| Maintenance
1
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wisashs e mathgedhm 5 § 2 0 1 1 I
: 1 2 1] 3] F 3|1 112{3]1]2]3[1]2]3]1}2]3 *
5204 | 1. @399¥A Bracket ! |7 Maintenance
No.2 Side Cut 2, m3795A Belt ! 4 Maintenance
Shear 3. A5934%A Bearing Bush ! /h$5 Maintenance
4, ﬂiiit%ﬂ Scale Board 11 <1 Maintenance
5. aravdin Clutch ! I% Maintenance
6. M5776¥A Guide Roll 7 ! “p 7 % /% o ] 7 Maintenance
5205 | 1 as29.8a Roller Table + 60915 8 Bearing Box 5 % ¥l 7 4] Maintenance
2, 579¥A Gear Coupling 7 /'{ % ‘55 7 [% % Maintenance
3, aT111%A Gear Reducer v ! i Mainienance
$301 | L #339%A Roller Table + 62177 Bearing Box > 1 % % )S; %Ll Maintenance
N0.3 Crop Shear 2, A573¥A Gear Coupling b ! 71 w4 f %| Maintenance
3. AT71%A Gear Reducer 7 | A % 5] 7 "é 2¢| Maintenance
5302 | twioudn Scrap collection device 1/f Maintenance
5303 1. n5308n Bracket % % Maintenance
2. 437944 Belt ] Wz % Maintenance
3. 159918A Bearing Bush | | '/|' % g Maintenance
4, @5 71¥A Scale Board v | 1/{ /é Maintenance
5. A539t8A Cluteh , L4l % Maintenance
6, 7779190 Pusher 7 ¥ / B%ERz % A4 TN Maintenance
7. #5711¥A Hydraulic cylinder 7 % /| f 7 I 7 7% P%| Fluid Systern
g, @ 0fn Hydraulic Unit 7 A 4 7 3 ﬁ /ﬁg ‘,’17 (%] Fluid System
9. ATI99A Roller Table {5 / i1 v W ¥ ¥l 4 % Maintenance
i ; Borgifi
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Balihu 30172023
4w a ) 2 3 5 9 10 11 12
LR T LT7H] THE M5U1595081 gLk
1 zlalaf2[s]a] 2] s]ufz2ls]af2[3]a]2]3]1 1]2]s]1]2]3[1]2]3]1]2]5
$304 1 ﬂ‘ﬂ%l‘fﬂ Roller Table + Gear Box 7 7 7 f % 7 (7 X % Maintenance
NG.3 Crop Shear 2. ¥9IUYA Pneumatic cylinder 7 Y / % Y % D % ¥] Fluid System
1. #7995 Roller Table + 59151 Bearing Box % ! & / N % % Maintenance
8305 | 2. n79%EA Gear Coupling P 7/ / : }{ K : 7 al Maintenance
3, 977999 Gear Reducer 5 7 }1’ hs ); Maintenance
Lty ¥91¥A Roller Table + 573751 Bearing Box 7 % )] 4 ¥V . Maintenance
N0.4 Fixed Shear | 8401 | 2. m379i¥n Gear Coupling v V % % ! % 5 /' g Maintenance
3. A5994A Gear Reducer 7 7 ! % 7 7 Maintenance
5402 1. ﬁilil‘%ﬂ Gear Box ; : / a {l 1} % 41 (1 Maintenance
2,95 1711 Pneumalic cylinder Al Sf ¥ 4] % Fluid System
8403 | 1. m39%M Bracket }( ! Maintenance
2. A5791%n Belt 1 3 Maintenance
3. m32910A RBearing Bush % Maintenance
4, ATI0%A Scale Board % /]% Maintenance
5. 1329t59 Clutch }/' P4l Maintenance
6. 1TI9A Pusher 7 ./ i 1% % b 7 Maintenance
7. 871 %H‘iﬂ Hydraulic cylinder > Vi ¥ % % % 7/ Fluid System
5. Asandn Hydraulic Unit 7 VA d ] % ¥ / P % Fluid System
S404 | L o9 Scrap collection device ,I'/f 4 7ﬁ Maintenance
$405 | 1A3991%A Roller Table + 699150 Bearing Box [ A %R 14] 5 WA L %| Maintenance
2. a73m¥A Gear Coupling 55 hg I/f % } % 5] Eﬂ Maintenance
1R Gear Reducer 7 % M _/ A4 4 5,{ Bﬁ Maintenance
o - forgita
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insoadna =1ty myi i 1 7 s | d 10 1 12 WINUIHA
: NEHBENBAN slafz]s[1]z]a|i]2]s[ 1] 2] 3] 1] 2]3]1]2]3 .
mo | 1 #37090 Roller Table + fa91ail Bearing Box 55/ 4 W % 7 Maintenance
Inspection Bed 2, 715998A Gear Coupling AR 7 % A 24| Maintenance
3, AT201%A Gear Reducer 7 Y % . Maintenance
1. A779%A Chain y 7B 1 V¥4 Muintenance
2, Ay 7050 Wheel chain 7 7 7 <l ¥ Maintenance
moe | ﬂnmfﬂ Gear coupling Zfi % % " B A V,f Maintenance
4. #399/n Gear reducer 7 % ‘WAz Maintenance
503709 Hydraalic evlinder 7 % Z % 5 51 Fluid System
3 m’:mfﬂ Hydraulic Uil 7 TR |7 % é 7|od 4 Fluid System
moy | L aswwrin Ba917D Bearing Box ; 1% 7 5 ; % V¥ ):5 % Maintenance
01 2. 1379rkR Gear Coupling [,54 drd / 5] ¥ 5] Ma?nteuzmce
B 3. A5 10 Gear Reduger é /M [“ % % B 5] Maintenance
WD | L Pump of Water T Drircel Pasin 7 ﬂ}(ﬂ ] / vy 74 WT.
Water Treatment 2, Cowling Tower Counter Flow 7 % 4 Y WT.
3. Cooling Tower Cross Flow 7 % ?‘g [ g WT.
WTO‘?;/ [ 1. Purup of Water Cooling Indirect basin % k| H Af % WT.
{Bruergencytank) | ] -
2, Cooling Teaver Cross Flow % % % % | A5 WI.
WIS | 1. Pump of Water Cooling Indirect basin{R etom RHF) & d % e Y< /({ Vi WT.
WT04 | 1. Purnp of Seale pit for RM 7 i a4 W55 Fluid System
WI103 | 1. Pumnp of Scale pit for FM % [ 7"{{ ] Fluid System
fim
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ISR : Tadu 8% . Infmed 0.01% . Twen 1l 50%

TEST |11 1000 mi | mrs¥ani1 8% | wodino$0.01% | o ph | Tl 50%| Samph | maomdu
(pH B36i) (ml) (ml) (m)  |(pH game)| (NTU)
I t% [o00H |009% [%) ooy | %5 | QY
2 %% |0.10 | C.lo |99 | 00m 29 | 9&o
3 % 10V |ob % |ooe | % |13
4
aswamsnaaes

[ ; :«r " : " - d 1
FunuAanmananasnsefl ¢ asdanin 8% H0.05 ml, Twanes 0.01% A0.5 m

Taaln50% C.06mioldmpn ¢% wazmanuyuiiy ¥

) wr =1
mamuuuazmsdSuifSinamsai

fnua 1. YSnaniudgga =600 m3/hr
2. capacity madﬂngqqm =6.6 1/ min. ( 1.32 1/ min. = 1591

MAMTIHANIINAaey Menntananoansan L 0218 msfnii 8% =00 | TvBned 0.01% L.05 uay

Tamin 50% = 0 0%
A15aNH 8% = (0% ml/ 1000 ml) x 600 m3 /hr x (10001/60 min.) = .9 1/ min = 9.0 sau

T9a050.01% = 095 ml/1000 ml) x 600 m3 /hr x (1000 1/60 min.) =09 1/min =0. seu

Taa1950% = .05 mI/ 1000 ml) x 600 m3 /hr x (10001/60 min) = 0.9 1/min= O I sou
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DIGITAL EARTH TESTER
MODEL 4105A

20000
_ 20000
- 2009
200

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

| insasiaanufumumefy (EARTH TESTER)

CERTIFICATE No : 23E4265
REFERENCE No: 691032

PAGE:10F2

Certificate of Calibration

[ fuda (o) | KYORITSU
| fu l 4105A
|
"7 ynunvdHaa l 0272352
Tufusesmaaeuiiou@ui |} EQNO.04/035
' Suiteanluiuses | 12 - Jun - 23
L |

EQUIPMENT DIGITAL EARTH TESTER

MANUFACTURER H KYORITSU

MODEL 1 4105A

SERIAL No ! 0272352

1D No EQNO.04/035

CONDITION AS RECEIVED USED 1TEM

SUBMITTED BY HYBRID INTEGRATION CO., LTD.
28/165-166 MOO 4 SOI CHAENGWATTANR-PAKKRET
34.,CHAE.NGWA’[TANA RD, BANG TALAT , PAKKRET,
NONTHABURI 11120

CALIBRATED BY E CHAICHARN CH.

CALIBRATION DATE 12-Jun-23

APPROVED BY

ISSUED DATE : 12-Jun-23

RECEIVED DATE 22-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN TN FULL EXCE
QUALITY CALIBRATION CO., LT

PT WITH THE PRIOR WRITTEN APPROVAL OF
.

F-GO10 REV 02



QUALITY CALIBRATION CO,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584
www.qealibration.com

CERTIFICATE No : 23E4265 PAGE:20F2
Calibration Report

EQUIPMENT H DIGITAL EARTH TESTER

MANUFACTURER H KYORITSU MODEL H 4105A

1D No H EQNO.04/035 SERIAL NUMBER H 0272352

RECEIVED DATE $ 22-May-23 CALIBRATION DATE 12-Jun-23

AMBIENT TEMPERATURE 1 Yo of- i o 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. REFERENMCE STANDARD INSTRUMENTS -
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) MULTI-PRODUCT CALIBRATOR 9100 37454 EIU230331 02-Feb-24

1. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UMIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL TNSTITUTE OF METROLOGY (THATLAND)

RESULT OF CALIB 1ON : WITHOUT ADJUSTMENT

AC VOLTAGE
RANGE ] FREGUENCY | 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 v 0,072 2.0
60 Hz 100,000 90.8 0.2 v 0.088 2.0
60 Hz 140.000 1398 02 vV 0,11 2.0
60 Hz 180.000 179.8 02 v 0.13 2.0
2 WIRE RESISTANCE
F RANGE STANDARD |UUC READING| CORRECTION | UNIT | UNCERTAINTY OF | COVERAGE
APPLIED MEASUREMENTYE) FACTOR
20.00 0.0 0.00 0.00 0 0011 2.0
2.0 1.99 0.01 Q 0,012 20
18.0 17.96 0.04 Q 0.021 2.0
200.00 20.0 20.1 0.1 5] 0.062 20
180.0 179.9 0.1 o) 0,069 2.0
2000.00 200.0 200 0 [ 0.58 2.0
1800.0 1798 2 Q 0.64 2.0 J

UUC : UNIT UNDER CALIBRATION {
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED OM A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

gilnsaiilflumsasieaen

= |

nasileTalnfuwundes (DIGITAL CLAMP METER )

dudn (@) \ CHAUVIN ARNOUX
i T F205
'| WUOIEVERER 175950KMC
B a T,
| TuuTesmsaouiivuauh | EQNO.04/005
I
| Suneenluiuses \ 12-Jun-23
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S

QUALITY CALIBRATION CO.LTD.

oFAD ~
ﬁ' 235 Petehkasem 63/2 Rond, Laksong, Bangkac, Bangkok 10160 im QUALITY CALIBRATION CO_,L‘]_'D_
y b ; HAS=WRA
C Tel (662) 421-5402, (662) 444-0152-3, Fax (662) §09-4584 ’f:;ﬁ“:\‘ ) 235 Petchkesem 63/2 Road, Laksong, Bangkae, Bingkok 10160
] W deaivmtion:com W Nty Tel (662) 421-5402, (662) 414-0152-3, Prx (662) 809-4584
Ll aliad www.gealibration.com
CERTIFICATE No : 23E4266 PAGE: 1 OF4
REFERENCE No: 69103-3 _ s ’ CERTIFICATE No : 23E4266 PAGE ;2 OF 4
Certificate of Calibration
Calibration Report

EQUIPMENT :  DIGITAL CLAMP METER EQUIPMENT {  DIGITAL CLAMP METER

MANUFACTURER : CHAUVIN ARNOUX MODEL : F205
MANUFACTURER 3 CHAUVIN ARNOUX D No 1 EQNO.04/005 SERIAL NUMBER 4 175950KMC

RECEIVED DATE : 22-May-23 CALIBRATION DATE ¢ 12-Jun-23
MODEL x F205 AMBIENT TEMPERATURE ¥ 23°C+3°C RELATIVE HUMIDITY @ 50 % RH + 20% RH
SERIAL No ' 175950KMC CONDITION OF THIS RESULTS OF CALIBRATION

| THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD USING MULTIEUNCTION CALIBRATOR AND 50

TURN COIL.
ID No x EQNO.04/005 5 REFEREMNCE STANDARD INSTRUMENTS =
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

CONDITION AS RECEIVED USED ITEM 1} MULTI-PRODUCT CALIBRATOR 9100 37454 E1U230331 (12-Feh-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
SUBMITTED BY ' HYBRID INTEGRATION CO., LTD, l '.l'H]S R_T:j.‘_\‘ULT EXCLUDE LQNG 'I'ER%\‘:I STABILITY OF THE UNIT UNDER CALIBRATION.

28/165-166 MOO 4 SOI CHAENGWATTANA-PAKKRET S, THIS CHRTIFIOATE |5 TRACRARLE 10 -

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

34, ,CHAENGWATTANA RD, BANG TALAT , PAKKRET, RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

NONTHABURI 11120

DC VOLTAGE
RANGE STANDARD |UUC READING CORRECTION | UNIT UNCERTAINTY OF COVERAGE
APPLIED MEASUREMENT(x) FACTOR
60.00 0.000 0.03 003 v 0.0058 2.0
6.000 6.05 005 v 0,0059 2.0
CALIBRATED BY : CHAICHARN CH, 54,000 5422 -0.22 v 0.011 2.0
-54,000 -54,15 0.15 v 0.011 2.0
. =i 600.00 60.000 60.3 0.3 v 0.059 2.0
CALIBRATION DATE : 12-Jun-23 60.000 o s ¥ Siso 58
180,000 179.9 0.1 v 0.061 2.0
300.000 299.6 04 % 0.065 20
-300.000 -298.7 -1.3 i 0.065 2.0
420,000 419.3 0.7 v 0,079 2.0
540.000 539.0 1.0 v 0.085 2.0
-540.000 -538.1 -19 Vi 0.085 2.0
APPROVED BY ; 1000.00 600.000 598 E v 0.59 20 l
900,000 897 : i 0,59 2.0
-900.000 -896 4 v 0.59 2.0 J
ISSUED DATE ¥ 12-Jun-23 END OF CALIBRATION REPORT PAGE 2 OF 4

RECEIVED DATE | 22-May-23

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

F-GO10 REV 02




QUALITY CALIBRATION CO.,LTD. QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 233 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-1584 ‘ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com www.gealibration.com
CERTIFICATE No : 23E4266 PAGE :3 OF 4 CERTIFICATE No : 23E4266 PAGE :4 OF 4
Calibration Report Calibration Report
RESULT OF CALIBRATION (CONTINUE) : RESULT OF CALIBRATION (CONTINUE) ;
AC VOLTAGE
RANGE FREQUENCY | STANDARD [UUCREADING| CORRECTION | UNIT | UNCERTAINTYOF | COVERAGE 2 WIRE RESISTANCE
APPLIED MEASUREMENT() FACTOR RANGE STANDARD [UUC READING| CORRECTION [ UNIT [ UNCERTAINTY OF | COVERAGE
APPLIED MEASUREMENT() FACTOR
60 VAC 1kHz 6.000 6.0 0.0 v 0,0077 20
60 Hz 54.000 54,1 -0.1 v 0.070 20 600.00 0.0 06 0.6 Q 0.059 2.0
100 Hz 54,000 54.1 -0.1 i 0.070 20 60.0 60.6 -0.6 Q 0.098 20
500 Hz 54.000 54,020 0,020 v 0.070 20 540.0 541.2 -1.2 Q 0.97 2.0
1kHz 54.000 53.850 0.150 v 0.070 2.0
600 VAC 60 Hz 60.000 59.8 0.2 v 0.075 2.0 UUC : UNIT UNDER CALIBRATION !
1kHz 60.000 507 03 v 0.075 2.0 THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
60 Hz 300,000 208.0 13 v 0,30 2.0 FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.
1kHz 300,000 298.1 1.9 v 0.30 2.0 END OF CALIBRATION REPORT
60 Hz 540.000 538.0 2. v 0.43 20
100 Hz 540,000 538.0 2.0 v 0.43 2.0
500 Hz 540,000 537.6 2.4 v 0.43 2.0
1kHz 540,000 536.6 3.4 v 0.43 2.0
1000 VAC 60 Hz 900.000 895 4 V 0,39 20
100 Hz 900,000 896 4 v 0.89 2.0
500 Hz 900.000 895 5 v 0.89 2.0
1kHz 900.000 893 7 v 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 20
54.000 54.63 -0.63 mA 0.026 20
600.00 60.000 60.7 0.7 A 0.96 2.0
300.000 304.0 4.0 A 2.6 2.0
540.000 5474 74 A 4.0 2.0
-540.000 -547.3 7.3 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 20
60 Hz 54,000 54.26 -0.26 A 1.1 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 60,000 602 0.2 A 3 2.0
60 Hz 300.000 302.0 2.0 A 32 2,0
60 Hz 540,000 5439 3.9 A 4.8 2.0

END OF CALIBRATION REPORT PAGE 3 OF 4




X-dock Certificat -
Urager

)
qﬂnﬁmﬁﬂunﬁmwaau Diewice type K-am 2500 Device D B3Z30L8ARNNDIET FW 13 Siion 10 ES21EOOARKLIBSS FW 030500
Part numer 8323918 Senal numbel ARMNIGT SVRZ208-110
Sinsars cd 02 COHZS :I’aﬁﬁe EOANT 153000
Cirsiam 1 Testad by Booncharean, I, ENGIL
Hybrid Integration Co., Ltd. Dmgh; smy[mm] Limited
Device: oveniew
cha = [co Tras I
5812050 81081 | sa3210 | 6811525 |
ARMNO762 ARMLT54 ARNLZ754 | ARMLABET |
000 HLEL 75,00 Vol [ 200000 pom 100,00 ppm
25002023 2B | 252073 25092023 | i
R " 26002024 | 26.03 2024 | 26032024 | |
183 dayis) 183 dayfs) | 183 day(s) 13 dayley = |
WOWEL s B 500 g
2000 WLEL T3S0 Vo | .00 g 1000 ppm
Good Good Good T Good I |
"ot active | nov acave | TwiA-STEL | TwResTEL |
| 15 muteis) | 15 mrsafs) | 15 minute(s) 115 mncefs) =0l
I 100,00 perm 10,00 gpm
[ 2000 ppm 5.00 pam e
| 480 mniefs) 480 minuseis) 480 minse]s)
= . ‘Resihs of zero palbwason AV i =
Actsal vabae (priod) | 227 pom ~1.58 ppm
Setvahe I [ 0. pom 1
Test gas I Freshar Ereshair F—— |
Toe raamber | Mized gas TT¥es | — iYes I¥es |
Tesi gas concomiaon DO0LEL | 0.00pom 0.00 ppm | ]
EMdﬂ! : i o T 4’
Testresuk ~ Pasd Passed Passed |
Fisuls of spars clbralon |
“Acial vaos (o) 2085 VoMt 10372 ppen 1645 pom
Sel vahie F0.50 Vot 100,00 ppm 25,00 gpm | |
Tesigas Fresh air co H25 | i ]
Lot numier Misedoss. -1¥es [ SEBA15E1 | Yas | 3040256667521 f Yes |
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(Calculation Sheet of Pipe Wall Thickness)

THNUMIATIVTAN NN MITEITUINA

ULTRASONIC THICKNESS MEASUREMRNT REPORT

mail A as TR

Design Cade
Straight Pipe

Dresign Formula

whaere

Working Pressure

Item
Size

2 1w

N oo wmamida SR @new) m )
] ol " ;

BN 160 WEN 14 pudgyuonmsm

Anmuinleng dunemailine fardanzEans

ASME B31.3-2014 Process Piping

Chapier 11 : Design

rD

t = —,—,— ] < Internal Pressure Design Thickness Calealated

2ASEW+PY)
(] = outside diameter of pipe ; inch.
E = quality factor from Table A-1A or A-1B 1.00 Steel Pipe Seamless APl 5L Grade B
P = internal design gage pressure = 300 PSI
-] = stress value fior material from Table A-1 = 20000 P5l, Steel Pipe API 5L Grade B
W = weld joint strength reduction factor para, 302.3.5(e) = 1.00
X = coefficient from Table 304.1.1 = .40
C = sum of mechanical allowances ; inch, = 0.02
L = pressure design thickness

79.770 PSI (5.50 Bar)
Steel Pipe Seamiess APT 5L Grade B
Caleulation Thickness for Piping
Pipe Outside Diameter Caleulated Thickness
T Remarks
(Inch) {mm.) (Inch) (mm. )
4.500 114,300 00757 1.9226

10.750 273.050 01530 38873

CLIENT it e Taumanida $18a (o) (D TEST DATE 7 BuTIAL 2566
i 160 Wi 14 auugineim

dwamnazns Sunauding SmansFan:

PROJECT NG PIPING INSPECTION PFAGE 12
INSPECTION PROCEDURE UTM 001 REV.O0 ACCEPTANCE CRITERIA APISTO.APISTY
MATERIAL APLSL Grace B ITEM DESCRIPTION NG PIPELINE
MODEL/SERIAL NO MMX-6/62082 DRAWING N/A
PROBE M SINGLE CRYSTAL 1 TwiIN CRYSTAL FREQUENCY{MHZ) 5 MHZ
; |
CAL BROCK 5/N HYBID 58002 MT,L VEL(injusec) 0233
CALIBRATION RANGE MIN a mim, MAX 35 mm. CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME E LInital Cal. D 2.Cal. Check D 3.Cal, Check : 4.Cal. Check
TECHNIQUE U ZERO TO ECHO (Without Coating) [} ECH TO ECHO (Thru Coating)
(COUPLANT TYPE GEL MT.L TESTED TEMP{"C) AMBIENT
(Gas Plpeline Grade APT SL SCH.40 NOTE:
Design Pressure 500 Psig Nom-T = Nominal Thickness
Maximum Operating Pressure 79.770 PSI {5.50 Bar) Re-T = Retirement Wall Thickness
Size 10.4 inch
ITEM NPS Nom-T ! Re-T Current Thickness (mm) Min-T
T™ML SCH T T T T Remark
NO. (1N} (mm.) | (mm.} 1 | 2 3 4 5 & | 7 8 9 (mm.)
1 DRAWING | |
I Straight 1] 40 927 | 3R873| 888 803 B65 385 B.65 Accepled,
n Straight 1] 4 927 | 38873 | 835 594 889 91 835 Accepted.
I Siraight 0] Al 927 | 3.8873 | 838 9.9 BBS 392 836 Accepted.
2 DRAWING | |
I Elbaw %) 10 40 | 537 | 3.8873 2.50 .07 9.90 9.50 Accepted,
u Elbow 90 10 40 | 927 | 38873 G.49 9.87 952 D49 Accepted,
I Elbow 907 1w 40 | 927 | 3:8B73 9.40 979 931 931 Accepted,
3 DREAWING
1 Straight 10 40 027 (38873 X7 .45 807 9.14 587 Accepted.
m Srabg bt 10 40 927 (38873 &7 B.ES 896 9.08 885 Accepted.
m Siraight | a0 | 927 |3sem| sas 884 895 .64 884 | Accepted.
4 | DRAWING
I Stright 1] a0 927 | 33873 | 891 BED .00 598 .89 Accephed
L1} Straight 0] al 927 | 38873 | 890 BEG .90 B9 8.86 Accepled.
I Straight 1o 40 927 | 33873 | B.B9 545 852 897 882 Avteplid.

NOTE : LLNP5=Nominal Piping Size 2. TML~ Thickness Measurement Locations

If Retirement Wall Thickness (mm) < Minimun Current Thickness {mm) = Accepted

Purpose
Signature
Name

Date
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Signature
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Date 7 BuTImi 2566 7 TR 2566
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Awmnalsn dunennlzaa Smdanmdann
PROJECT NG PIPING INSPECTION .PAGE 2
INSPECTION PROCEPURE  UTM 001 REV.0 ACCEPTANCE CRITERIA

APISTOAPIST4

MATERIAL API 5L Grade B ITEM BESCRIPTION NG PIPELINE
MODEL/SERIAL KO MMX-662982 DRAWING A
PFROBE ]  SINGLE CRYSTAL [0 TWIN CRYSTAL FREQUENCY(MHZ) S MHZ
CAL. BROCK SN HYBID 58002 MT,L VEL{injusec) 0233
CALIBRATION RANGE MIN i mm MAX 35 mm CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME B 1. initial Cal. OO0 2.Cal Cheek O 3cal Check O  acal Check
TECHNIQUE OO0  ZERO TO ECHO {(Without Coating) M ECHOTO ECHO (Thru Coating)
(COUPLANT TYPE GEL |MT,L TESTED TEMPFC) AMEIENT
Gas Pipeline Grade APLSLSCH.AD NOTE:
[Dresign Pressure 500 Psig Nom=T = Nomimal Thickness
Maximum Operating Pressure T9.770 PSL{5.50 Bar) Re-T = Resirement Wall Thickness
Sizm 10,4 inch
ITEM NPS | Nam-T| ReT Current Thickness (mm) Min-T |
T™ML t . o e 2 Remark
NO. () | (mm.) | (mm.} 1 2 A 4 5 [ 7 8 49 (mm.) |
5 DRAWING | | | |
1 Straight 4 4 | &am |1eme| sm 575 579 | 620 535 | Accepied.
i Siright 4 w | 6m |1eme| sm 575 579 | 600 575 | Accepied.
m Stmight | 4 40 | 60z |1s226| 573 | 57 | 580 | sz0 | 575 | Accepud,
6 DRAWING | |
1 Straight 4 a0 | 6oz | 19226 566 578 571 560 566 | Accepted,
i Stralght 4 40 | 602 | 19226 ses 582 573 570 568 | Accepted.
m Stmight 4 40 | 602 | 19226 566 578 568 568 566 | Accopied
7 DRAWING |
1 Elbow 907 [ 4 40 | 601 | 19226 | 620 | 571 571 | Accepted.
1 Elbow 90" 4 | 40 | 602 | 1922 [ 641 | 635 [ 577 | Acespted.
] Elbow 90° 4 4 | 602 | 19226 | 620 | 615 | 597 | Accepied.

NOTE : L.NPS=Nominul Piping Size 2. TML=Thickness Measurement Locations

If Retirement Wall Thickness (mm) < Minimum Current Thickness (mm) = Aceepied
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EQUIFMENT Pressure Gauge
Manufacturer WIKA
Model 4" (ndwa 127
Serial No./Range 0632-PI-1403B / 34 bar
Calibration Date 7 HHIINY 2566

Master

Manufacture: |SIKA

Model: |EZ-0060

S/N:|395021851

Calibrated By: |QUALITY CALIBRATION CO.LTD.

) Calibrated Date:[30/5/2023

Master ; 10.00 bar Master : 20.00 bar Master : 30.00 bar

Pressure Gauge : 10.00 bar Pressure Gauge : 20.00 bar Pressure Gauge : 30.00 bar
Ermror 5%:| 8.30-11.70 bar Error 5% :| 18.30 - 21,70 bar Error 5% :| 28.30-31.70 bar
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Master
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Calibration Date 7 SUIAN 2566

Manufacture:

SIKA
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E2-0060

8/N:

395021851

Calibrated By:

QUALITY CALIBRATION CO.LTD.

.1“ iny, . it
Miw O i

i Calibrated Date:|30/5/2023
Master : 500 psi Master : 100.0 psi Master : 150.0 psi
Pressure Gauge : 50.0 psi Pressure Gauge : 103.0 psi Pressure Gauge : 153.0 psi
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Master

Manufacture: | SIKA

Model:| E2-0060

S/N:| 395021851

Calibrated By:|QUALITY CALIBRATION CO_LTD.

Calibrated Date:|30/5/2023

Master : 5.00 kglem? Master:|  10.00 kg/om®

Master : 15.00 kglom?

Pressure Gauge : 5.50 kg/em? Pressure Gauge : 10.50 kg/om*

Pressure Gauge :

16,00 kgiem®

Error 5% :| 4.00 - 6.00 kg/om? Error 5% :| 9.00 - 11.0 kg/em?

M 0 s

Error 5% :
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may be mitigated through additional supports, braces,
or other means without requiring an increased wall
thickness. Particular consideration should be given to
the mechanical strength of small pipe connections to
piping or equipment.

PART 2
PRESSURE DESIGN OF PIPING COMPONENTS

303 GENERAL

Components manufactured in accordance with stan-
dards listed in Table 326.1 shall be considered suitable
for use at pressure—temperature ratings in accordance
with para. 302.2.1 or para. 302.2.2, as applicable. The
rules in para. 304 are intended for pressure design of
components not covered in Table 326.1, but may be used
for a special or more-rigorous design of such compo-
nents, or to satisfy requirements nfpara. 302.2.2. Designs
shall be checked for adequacy of mechanical strength
as described in para, 302.5,

304 PRESSURE DESIGN OF COMPONENTS
304.1 Straight Pipe

304.1.1 General
(a) The required thickness of straight sections of pipe
shall be determined in accordance with eq. (2)

tlw=1t4%7¢ 2)
The minimum thickness, T, for the pipe selected, con-
sidering manufacturer’s minus tolerance, shall be not
less than t,,.
(b} The following nomenclature is used in the equa-
tions for pressure 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 grooves where the toler-
ance is not specified, the tolerance shall be
assumed to be 0.5 mm (0.02 in.) in addition to
the specified depth of the cut.
D = outside diameter of pipe as listed in tables of
standards or specifications or as measured
d = inside diameter of pipe, For pressure design
calculation, the inside diameter of the pipe is
the maximum value allowable under the pur-
chase specification.
E = guality factor from Table A-1A or A-1B
P = internal design gage pressure
S = stress value for material from Table A-1
T = pipe wall thickness (measured or minimum in
accordance with the purchase specification)

I = pressure design thickness, as calculated in
accordance with para. 304.1.2 for internal pres-
sure or as determined in accordance with
para. 304.1.3 for external pressure

ty = minimum required thickness, including
mechanical, corrosion, and ercsion allowances

W = weld jeint strength reduction factor in accor-
dance with para, 302.3.5(¢)

Y = coefficient from Table 304.1.1, valid for t < D /6
and for materials shown. The value of ¥ may
be interpolated for intermediate temperatures.
For I = D/6,

d+x
304.1.2 Straight Pipe Under Internal Pressure
() For t< D/6, the internal pressure design thickness
for straight pipe shall be not less than that calculated
in accordance with either eq. (3a) or eg. (3b)

¥=

= 2(5EW + PY) e}

W ) [ (3t)
2[SEW - P(1 - Y)]

{b) For t = D/6 or for P/SE > 0.385, calculation of
pressure design thickness 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 stiffening requirements
for straight pipe under external pressure, the procedure
outlined in the BP'V Code, Section VIII, Division 1, UG-28
through UG-30 shall be followed, using as the design
length, L, the running centerline length between any
two sections stiffened in accordance with UG-29. As an
exception, for pipe with D,/f < 10, the value of 5 to be
used in determining P,; shall be the lesser of the follow-
ing values for pipe material at design temperature:

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

() 0.9 times the yield strength tabulated in Section I,
Part D, Table ¥-1 for materials listed therein
{The symbol [, in Section VIII is equivalent to D in this
Code.)

304.2 Curved and Mitered Segments of Pipe
304.2.1 Pipe Bends. The minimum required thick-

ness, by, of a bend, after bending, in its finished form,
shall be determined in accordance with egs. (2) and (3c)

o
R I[(SEW) + FY] &8

where at the intrados (inside bend radius)

_ 4Ry/D)-1

WR,/D) =2 (3d)

* Mechanical Engineers
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(14)

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont'd)

ASME B31.3-2014

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

Specified
Min.
Class/ Min.
Type/ UNS  Condition/ Temp., Strength ksl gop,

Material Spec, No. Grade No. Temper Size, in. P-No. {5) Notes *F (6) Tensile Yield to 100 200 300

Carbon Steel
Pipes and Tubes (2)

A2BS Gr. A AL34 1 (8b)is7) B 45 24 150 147 142

AZBS5 Gr. A ABT2  A&S KO1700 e A 1 (57)(59){67) B 45 24 150 147 142

Butt weld AP 5L AZS o et . 1 Ba)77) -0 45 25 15.0 15.0 147

Smis & ERW APISL AZS i S 1 (E7EDE) B &5 25 150 150 147

AL7S K1 200 ae i i (57)(55} =20 47 26 157 157 153

Type £ AS3 A K02504 1 (8a) 20 48 30 160 160 160

Al3g A i (&b} A a8 30 160 16.0 160

Asg7 K11500 . 1 (57)(59} -20 48 30 160 160 160

A53 A KO2504 i (57158} B 48 30 160 160 160

AlDg A K02501 1 (57 B 48 30 160 160 160

Al35 A s 1 (5759 B & 30 160 160 160

A6 FPA Ko2501  ? (57) B 48 30 1680 160 160

APIEL A g 1 (B7IENFT) B 48 30 16.0 160 160

A28S Gr. B Al34 ... s aEi Rl (BB)I57) B 50 27 167 165 1582

AZB5 Gr. B AG72  ASD KQ2200 Wi i (57)(520(&7) B 50 27 167 165 159

A285 Gr. € AL34 ... - 1 (8b)is7} A 55 30 183 183 177

As2a I KD2104 1 (57) -0 55 30 183 183 177

A333 1 Ko3no8 1 (5759 -50 55 30 183 183 177

- A334 1 Ko3oo8 1 (s7)(59) -50 55 30 183 183 177

AZBS5 Gr. C ABT1  CASS K02301 1 (38)(67) A 55 30 183 183 177

A285 Gr. C ABT2  ASS K02801 1 (57)s9(ET A 55 30 183 183 177

A516 Gr. 55 AGT2 (55 KO1800 1 (s7ieN C 55 30 183 183 177

AS16 Gr. 60 ABTL  CCE0 KD2100 1 (57367} C &0 32 20,0 195 189

AS15 Gr. 60 AGT1  CBBO  KD2401 1 [571(67) B 60 32 200 195 189

AS15 Gr. 60 ABT2  BEO KO2401 1 (57)(67) B 60 32 20.0 195 189

A516 Gr, 60 ABT2 &) KO2100 1 (s7)(e7) [ 60 32 200 195 1889

A139 B K03003 1 (8h) A 60 35 200 200 200

Al3s 8 Ko3018 1 (57)(59) B &0 35 200 200 200

As24 | KDZ104 1 (s -20 &0 35 20,0 20.0 200

AS3 ] KO3005 1 (57)(58) B 60 35 200 20.0 200

AlDE B KD300& 1 (57) B 60 35 20,0 200 200

A333 6 KG3006 1 [57) -50 &0 35 20,0 200 200

A3l & K306 1 (57) -50 &0 35 200 200 200

A369  FPB KO3006 1 (57) ~-20 60 35 20.0 20.0 200

A3BT Y35 1 aiain A B0 35 20.0 20.0 200

APISL B 1 (575977 B &0 35 200 200 200

160

(
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Table A-1B  Basic Quality Factors for Longitudinal Weld Joints in Pipes, Tubes, and Fittings, £

These quality factors are determined in accordance with para. 302.3.4(a). See also para. 302.3.4(b) and
Table 302.3.4 for increased quality factors applicable in special cases. Specifications, except API, are ASTM.

L] Appendix A
Spec. No. Class [(or Type) Description [Note (2)] Notes
Carbon Steel
APl 5L less pipe 1.00
Etectric fusion welded pipe, 100% radiographed 1.00
Electric resistance welded pipe 0.85
Etectric fusion welded pipe, double butt, steaight 0.55
or spiral (helical) seam
Famace butt welded 0.60
AS3 Type 5 Seamless pipe 1.00
Type E Electric resistance welded pipe 0.85
Type F Fumnace butt welded pipe 0.60
AL05 Forgings and fittings 1.00 (9
AlDS Seamless pipe 1.00 Eae
Al34 Electric fusion welded pipe, single butf, straight 080
or spiral (helical) seam
Al135 Electric resistance welded pipe 0.85
A139 Electric fusion welded pipe, straight or spiral 080
(helical) seam
A179 Seamless tube 1.00 s
Al81 Forgings and fittings 1.00 )]
A234 Seamless and welded fittings 1.00 (16)
A333 Seamless pipe 1.00
Electric resistance welded pipe 0.85
A3IE PN Seamless tube 100 i
A350 g Forgings and fittings 1,00 0]
A3E3 Seamless pipe 1.00 s
A3s1 Electric fusion welded pipe, 100% radiographed 1.00 —_—
Electric fusion welded pipe, spot radiographed .90 (19)
Electric fusion welded pipe, as manufactured 0.85 s
A420 Welded fittings, 100% radiographed 1.00 (16
A524 Seamless pipe 1.00
ASB7 Electric resistance welded pipe 0.85
ABT1 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85
A6T2 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85
ARD1 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 32, 43, 53 Electric fusion welded pipe, double butt seam 0.85
Low and Intermediate Alloy Steel
AL82 Forgings and fittings 1.00 )
AZ34 Seamless and welded fittings 100 (16)
A333 was Seamless pipe 1.00 ——
Electric resistance welded pipe 0.85 (78)
A334 ais Seamless tube 1.00 wim
A335 = Seamless pipe 1.00
A350 sy Forgings and fittings 1.00
A369 . Seamless pipe 1.00 vl
A420 Welded fittings, 100% radiographed 1.00 (16)
A&T1 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1,00 o
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 (78]
ABT2 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00 £k,
13,23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 (78]
As91 12, 22, 32,42, 52 Electric fusion welded pipe, 100% radingraphad 1.00 e
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 (78)

323
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Table 302.3.5 Weld Joint Strength Reduction Factor, W

Component Temperature, Tj, °C (°F)
427 454 483 510 538 566 593 621 649 677 TO4 732 760 788 Bl&

Steel Group (800) (850) (900) (950) (1,000) (1,050) (1,100) (1,150) (1,200) (1,250) (1,300) (1,350) (1,400) (1,450) (1,500)
Civo 1 095 091 0.86 0.82 077 073 0.68 064
[Motes (1)1-(3)]
CSEF(N+T) v e wew A W0E DRl OBE 0E2 0EZ  wm caee s s W s

[Nates (3)-{51]
CSEF 1 05 05 05 05 05 05
[Motes (3) and (4)]
(Subcritical PWHT)
Autogenous welds inaus. ... .. ... 1 1 1 - 4 1 i 1 1 1 1 1 1
tenitic stainless grade
Fux, and NOBSxx and
NO&6xx nickel alloys
[Mote (6]
Austenitic stainless grade ... ... ... 1 095 051 0.86 082 077 073 068 064 059 055 05
3 and NOBBax nickel
alloys [Notes {7) and
(8]
Other materials [Note (9)] ... ... ... ... e

GENERAL NOTES:

(a) Weld joint strength reduction factors at temperatures above the upper temperature limit listed in Appendix A for the base metal or out-
side of the applicable range in Table 302.3.5 are the responsibility of the desi At temp below those where weld joint
strength reduction factors are tabulated, a value of 1.0 shall be used for the factor W where required; h , the additional nles of

this Table and Motes do not apply.

(b} T, = temperature 25°C (50°F) below the temperature identifying the start of time-dependent properties listed under
"NOTES — TIME-DEPENDENT PROPERTIES™ (Txx) in the Notes to Tables 1A and 1B of the BPY Code Section |l, Part D for the base metals
joined by welding. For materials not listed in the BPY Code Section I, Part D, T,, shall be the temperature where the creep rate or
stress rupture criteria in paras, 302.3.2(d){4), (5), and (6} governs the basic allowable stress value of the metals joined by welding.
When the base metals differ, the lower value of T shall be used for the weld |uml

{c} T; = temperature, °C (°F), of the component for the coincident of ing p ture candition, i, under consideration,

{d) CAUTIOMARY NOTE: There are many factors that may affect the life of a welded joint at elevated temperature and all of those factors
cannot be addressed in a table of weld strength reduction factors. For example, fabrication issues such as the deviation from a true cir-
cular form in pipe (2.8, "peaking” at longitudinal weld seams) or offset at the weld joint can cause an increase In stress that may
result in reduced service life and control of these deviations is recommended.

(e} The weld joint strength reduction factor, W, may be determined using linear interpolation for intermediate temperature values.

NOTES:

(1) The Cr-Mo Steels includes ‘/;Cr—‘f,M-o. 1Cr ‘;‘;Mo. ‘M.r ,-’,»Mu S:. 294 Cr-1Mo, 3Cr-1Mo, 5Cr-YMa, 9Cr-1Me. Longitudinal and spiral
(helical seam) welds shall be d, or subjected to proper subcritical postweld heat treatment (PWHT)
for the alloy. Required examination is in accr.-rdance wnh para, 341.4.4 or 305.2.4.

{2) Longitudinal and spiral (helical seam) seam fusion welded construction is not permitted for C-*4Mo steel above B50°F.

(3} The required carbon content of the weld filler metal shall be 20,05 C wt. %. See para. 341.4.4(b) for examination requirements, Basic-
Ity index of SAW flux =21.0.

(4) The CSEF (Creep Strength Enhanced Feritic) steels include grades 91, 92, 911, 122, and 23.

(5} N+T = Normalizing = Tempering PWHT.

(6) Autogenous welds without filler metal in austenitic stainless steel (grade 3xx) and austenitic nickel alloys UNS Nes. NOG6xx and
NO83xx. A solution anneal after welding is required for use of the factors in the Table. See para. 341.4.3(b) for examination
requirements.

(7) Alternatively, the 100,000 hr Stress Rupture Factors listed in ASME Section I, Division 1, Subsection NH, Tables 1-14,10 A-ot, B-xi,
and C-xx may be used as the weld joint strength reduction factor for the materials and welding consumables specified.

(8} Certain heats of the austenitic stainless steels, particularly for those grades whose creep strength is enhanced by the precipitation of
temper-resistant carbides and carbonitrides, can suffer from an embrittlement rund1llon in the weld heat affected zone that can lead to
premature failure of welded comp ap ing at elevated p A sol g heat treatment of the weld area miti-
gates this susceptibifity.

(9) For carbon steel, W = 1.0 for all temperatures. For materials other than carbon steel, CrMo, CSEF, and the austenitic alloys listed in
Table 302.3.5, W shall be as follows: For 7; £ T, W = 1.0. For T, < T;< 1,500°F, W = 1 — 0.000309(7, - ). If T, exceeds the upper
temperature for which an allowable stress value is listed in Appendix A for the base metal, the vaiue for W is the responsibility of the
designer,
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Table 304.1.1 Values of Coefficient ¥ for £ < D6

Temperature, °C (°F)

482 (900) 510 538 566 593 621 649 677 (1,250)
Material and Below (950) (1,000) (1,050) (1,100) (1,150) (1,200) and Above
Ferritic steels 0.4 0.5 0.7 0.7 o.7 07 0.7 o7
Austenitic steels 0.4 0.4 0.4 0.4 0.5 0.7 0.7 o7
Nicket alloys 0.4 0.4 0.4 0.4 0.4 0.4 0.5 [+
UNS Nos, NO&&17,
NOBS00, NOBE1D,
and NOB825
Gray iron 0.0 s
Other ductile metals 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Fig. 304.2.1 Nomenclature for Pipe Bends

Intrados

and at the extrados (outside bend radius)

4R,/D) + 1

T AUR/D)+2 (3e)

and at the sidewall on the bend centerline radius,
I = 1.0, and where
Ry = bend radius of welding elbow or pipe bend

Thickness variations from the intrados to the extrados
and along the length of the bend shall be gradual. The
thickness requirements apply at the mid-span of the
bend, y/2, at the intrad os, extrados, and bend centerline
radius, The minimum thickness at the end tangents shall
not be less than the requirements of para. 304.1 for
straight pipe (see Fig. 304.2.1).

304.2.2 Elbows. Manufactured elbows not in accor-
dance with para. 303 shall be qualified as required by
para. 304.7.2 or designed in accordance with
para. 304.2.1, except as provided in para. 328 4.2(b)(6).

304.2.3 Miter Bends. An angular offset of 3 deg or
less (angle w in Fig. 304.2.3) does not require design
consideration as a miter bend. Acceptable methods for
pressure design of multiple and single miter bends are
given in (a) and (b) below.

(a) Multiple Miter Bends. The maximum allowable
internal pressure shall be the lesser value calculated from

Fig. 304.2.3 Nomenclature for Miter Bends

Ay

eqs. (4a) and (4b). These equations are not applicable
when # exceeds 22.5 deg.

> SEW[T'—:}; T-c ) (4a)
2 (T = o) + 0643 tandry(T — c)

P, =

SEW(T=c)f Bi—rs ] (45)

Ry - 05r3)

(b} Single Miter Bends
(1) The maximum allowable intemal pressure for
asingle miter bend with angle #not greater than 22.5deg
shall be calculated by eq. (4a).
{2) The maximum allowable internal pressure for
a single miter bend with angle # greater than 22.5 deg
shall be calculated by eq. (4c)
SEW(T - ¢} P
2 (T-¢

4¢
= (4¢)

Copyright € 2015 by the American Society of Mechanical Engineers.
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318

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,

319

condition monitoring locations

CMLs

Designated areas on piping systems where periodic examinations are conductad.

NOTE Previcusly, CMLs were referred to as “thickness monitoring locations” (TMLs). CMLs may contain one or more

examination points, CMLs can be a plane through a section of piping or a nozzle or an area whera CMLs are [ocated on a piping
cirouit,
3410

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

311

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.

3112

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 ownerfuser who is knowledgeable and experienced in the specific process chemistries,
corrosion degradation mechanisms, materials selection, corrosion mitigation methods, corrosion monitoring
technigues, and their impact on piping systems.

3114
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 ocour.

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 AP| 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 end blanked, pressurized dummy support fegs, stagnant
conirol valve bypass piping, spare pump piping, level bridles, relief valve inlet and outlet header piping, pump trim
bypass lines, high-point vents, sample points, drains, bleeders, and instrument connections.

3147
defect
An imperfection of a type or magnitude exceeding the acceptable criteria.
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The preferred methods of inspecting injection points are radiography andfor 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
56.1 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 comosion 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 corosion/
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
corrosionfdamage shall be determined from successive measurements and the next inspection interval appropriately

established based on the remaining life or RBI analysis.

Inspection Practices for Piping
System Components

APl RECOMMENDED PRACTICE 574
THIRD EDITION, NOVEMBER 2009
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8 AP RECOMMENDED PRACTICE 574
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 eguipment
PT liquid penetrant examination technique
PWHT post-weld heat treatment
RBI risk-based inspection
RT radiographic examination technigue
S/A interface soil-to-air interface
SBP small-bore piping
8scec stress corrosion cracking
TML thickness monitoring location
TOFD time-of-flight diffraction
uTt ultrasonic examination technique
uv ultraviolet
WFEMT 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 maost common carbon steel piping materials used in the petrochemical industry are
ASTM AS3 and ASTM A106. The indusiry 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).

4.1.1.2 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 femitic and stainless
steel pipe from NPS /s [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 lolerance for
welded piping is 0.01 in. (0.25 mm). Cast piping has a thickness tolerance of +1/48 in. (1.6 mm) and -0 in. (0 mm), as
specified in ASTM AS530. 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)

APl Pipes (Continued)

) Sl'za P S RO ... A — Hycroetalle st Proswie | Size Waight | Hydrostalic Test Pressure
Oulside Wall | AP1 5L | APl 5LX —— : } B PO 4 I -2 ey e
| Diameter Thickness /it [ T B [ T I Outside el | T )
| T i S TP R 2 y 4 s ! - x4z K45 | M52 | 58 Diametar ckness B |
sl mm  SchNo | in | mm | A | st | AN | | | Narminal I~ T = T | o ol [ I ) e X42 | X456 | X52 | X36
| ' 0.083| 211 3.92 ; [1150 | 1240 | TEew || iy ) Sl | M4 | fnm | . U Sl e B ) [y S |
0,108 277 5.11 [ 0.156| 3.98| 17.65 2629 B8.01 | 520 650| 610 780 1040 1130 | 1280 | 1380
‘ 0.125 3,18 584 | | 1730 | 1870 0.188| 4.78 21.21| 3150 083 | 630 790 | 730 820 1250 1370 | 1550 | 1660
! 0.141 3,58 6.56 1960 | 2110 0.203| 516 22,87 3406 10.38 | - [ e | 1350 1480 1670 1800
| | 0.156| 3.98| 7.24 2160 | 2330 0210 556| 24.63 3660 1118 | 730 920 | B0 | 1070 1450 1590 1800 1940
| 0172 437 7.95 2380 2570 20 0250 635 2004 4177 1273 B840 1050 980 1220 1660 1820 2060 2210
| | 0.188| 478| 866 2610 2810 0278 7.09| 3120 4647 1416 | 930 | 1170 | 1090 1360 1850 2030 2250 2470
| 0203 516 8.32 2810 3000 30 0.307| 7.80| 34.24 | 51.00| 15.54 | 1030 | 1260 | 1200 | 1500 | 2040 2230 | 2520 2720
4 4% 1143 0.219 558 10.01 | i 3000 | 3000 0.344| 8.74| 3823 56884 | 17.36 | 1150 1440 | 1340 1680 | 2280 2500 2830 3000
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| |0.438 11.13| 18.00 2800 3000 | 3000 | 3000 | 3000 | 0,625 1588 67.58 100.68 30.68 2000 | 2620 | 2440 | 2800 | 3000 | 3000 3000 3000
2800 | | 3000 | 3000 | 100 0,719 18.26| 77.03| 114.74 34.97 2410 | 2800 | 2800 2800 | 3000 | 3000 | 3000 3000

0.531 13.48| 22.61
| 0.6741 7.

3000 | | | 0.812 20.682| B6.18|128.37 | 39.13 2720 2800 2800
I | | 120 | 0.844'21.44| B9.29 133.00 40.54

g'ﬁgg 318 : ) i | | 140 |1.000 2540 104.13 | 15510 47.28 | - .
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| | o83 241 X T Eap e0 | 880 | | | 0438|1113 57.50 8578 26,15 | 1240 | 1550
o308 77| ol e dBec R il B B : (XS) 0500 1270 G542 97.44 2970 | 1410 | 1760 | 1650
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241! 3 ; ! | 0625 1588 80.93 ; | | | 2060
0.141) 3.58 9.76 ; 960 | 890 | 1120 | 1340 1470 1660 | 1790 [ gy | gkl 1o88) oo | i
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0.312 7.92 21.04 31.34 | 9.55 1700 | 2120 1980 2470|2970 3000 3000 3000 10.203| 5.16 29.91
0.344 874 23.08 | 34.38 1048 1870 | 2340 2180 2730 | 3000 3000 3000 | 3000 10 0210 533 3093
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0.625 1588 40.05 | 2800 2800 2800 2800 | 3000 3000 3000 3000 |0.344| 8.74| 50.17
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CERTIFICATE No : 23P426%8 PAGE:10F2
REFERENCE No: 69103-5

Certificate of Calibration

EQUIPMENT : DIGITAL PRESSURE GAUGE
MANUFACTURER : SIKA

MODEL - : E2-0060

SERIAL No : 395021851

ID No E EQNO.03/078

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : HYBRID INTEGRATION CO,, LTD,

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

CALIBRATED BY H SOMCHAI S.

CALIBRATION DATE H 30-May-23

APPROVED BY
ISSUED DATE : 30-May-23
RECEIVED DATE 5 19-May-23

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

CERTIFICATE No ; 23P4268 PAGE :20F2

Calibration Report

EQUIPMENT 3 DIGITAL PRESSURE GAUGE

MANUFACTURER i SIKA MODEL H E2-0060

1D No : EQNO.03/078 SERIAL No H 395021851
RECEIVED DATE E 19-May-23 CALIBRATION DATE @ 30-May-23
AMBIENT TEMPERATURE @ 23°C%3°C RELATIVE HUMIDITY : 50 %IRH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO DKD Ré-1 BY COMPARISON WITH PRESSURE CALIBRATOR. THE
PRESSURE MEDIA WAS DRY AIR (AIR DENSITY IS 1.18 kg/m?). THE PRESSURE GAUGE WAS INSTALLED IN VERTICAL
DIRECTION. THE REFERENCE LEVEL WAS LOWER FACE OF THE SENSOR
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) PRESSURE CALIBRATOR XP2i 10963582 22P3922 03-Nov-23
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 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH TECHNOLOGY PROMOTION ASSOCIATION(THAI-JAPAN).
RESULT OF CALIBRATION:- WITHOUT ADJUSTMENT
1. ERROR FROM FRICTION OF MOVEMENT PART WAS 0 bar
2. INSTRUMENT ERROR

STANDARD READING ULC READING CORRECTION UNCERTAINTY
{bar) (bar) (bar) QF MEASUREMENT
(= bar)
0.000 0.00 0.000 0.021
5.000 4.95 0.050 0.021
10.000 9.95 0.050 0.021
15,000 14.95 0.050 0.021
20.000 19.96 0.040 0.021
25.000 24,96 0.040 0.021
30.000 29.96 0.040 0.021
35.000 3496 0.040 0,021
40.000 39.96 0.040 0.021
50,000 49.96 0.040 0.021
60.000 50.96 0.040 0.021
60.000 59.96 0.040 0.021
50,000 49.97 0.030 0.021
40.000 39.97 0.030 0.021
35,000 34.96 0.040 0.021
30,000 29.96 0.040 0.021
25.000 24.96 0.040 0.021
20.000 19.96 0.040 0.021
15.000 14.96 0.040 0.021
10.000 9.95 0.050 0.021
5.000 4.95 0.050 0.021
0.000 0.00 0.000 0,021

UNIT CONVERSION FACTOR : 1kPa= 0.01 bar
UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAI
COVERAGE FACTOR k =2,0, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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T UYUN Lil 'Ilﬂ. 1
Ania ARiS WIRN000 i QI
Manufacturer | |Outlet Size Temp
T - F T
¥ ATTHAUIZUIWNAY BRINIIIELIE
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Model Set Pressure | Capacity
wnaviian . Innusdiaundy |dhinindia
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Serial Number | | Back Pressure | | Orifice Area
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o Set Pressure Sin 9725 R Lt ] (] Valve not pop at 110%  HUI0IWS
= = Pl
Owver 70 psi {4.83 Bar) 7235 | Remark | Valve pass freely Remark
HOMINATDUNTTS %4 / SEAT LEAKAGE TEST RESULT (API 527)
e e masimsEousy anuFuimareuns IE
Criteria Acceptable Leak test Pressure
Maximum Seat O Set Pressure < 50 Psi (3.45 Bar), Appied Pressure =- 5 psi (0.34 Bar)of Set Pressure
Set Pressure Leakage Rate BPM | Set Pressure = 50 psi (3.43 Bar), Appied Pressure = 90% of Set Pressure
psi (BAR) Effective Orifice Sizes
<0.700nch | =070 Inch naaouneuiun nareuvEsnUTum
O soft Seat O o |O 0 Initial Test Finnl Test
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G000 (413.6) O o (O 100 |Muimmg HITHINE
Remark Remark
[fnamounazasaney Jufimaaan 7 FUIAL 2566
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68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk. calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.: WK2306-145-56 Page 10of 2

FIENTHHENTNATIUNACATIVTD Customer . Hybrid Integration Co.ltd.
28/165-166 Mood, Chaengwattana-Palklret 34,
Chaengwattana Rd., Bangtarad, Pakkret, Nonthaburi 11120

P
BNETUUY 4 Qﬂﬂﬁﬂ!ﬂj‘iﬂuﬂﬁﬂi'}‘i}ﬁﬂﬂ

Instrument : Pressure Gauge Ambient Temperature 1(23£2)°C
Manufacturer  : Nuova Fima Humidity : (50 £15) %RH
Model i 16 Bar Received Date : 16-Jun-23
Serial No. : 06400 Calibrated Date : 22-Jun-23
Identity No. » EQNO.03/084 Issued Date : 28-Jun-23
Range : 0 bar to 16 bar Calibrated Location * In Lab
Resolution : 0.1 bar

Calibration Method 1 CP-WIK-MO09

Reference standard instruments :

Ingtrument Serial No. Certificate No Due Date Traceability to
Digital Pressure Indicator 3814864 23P988 18-Apr-24 TPA

TPA : Technology Promotion Association (Thailand- Japan)
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (sD

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverange factor k=2, providing a level of confidence approximately 95 %

Calibrated by : Mr.Taywanat Hansuwankul Approved b

Authorized SIEnatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory.

F5100 REV.00 27 Oct 16
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Calibration Results

Certificate No. @ WEK2306-145°5 Page 20f 2
Opioe ottt e dumcny Seat Tightness of Pressure Relief
Funetion : Pressure Measurement Valves
Range ! 0 bar to 16 bar
Resolution 0.1 bar
Unit:  bar
Discion | A | WUE ] me | e
0.000 0.0 0.000 0.023 ;
1.970 2.0 0.030 0.023 ! APl STANDARD 527
g" 9.950 40 oib 0,028 FOURTH EDITION, NOVEMBER 2014
g 7.936 8.0 0.065 0.023 i
- 11.920 12.0 0.080 0023
15.950 16.0 0.050 0.023
15.950 16.0 0.050 ©0.023
11.920 12.0 0.080 0.023
g 7.936 8.0 0.065 0.023
5 3.975 40 0.026 0.023
A 1.970 2.0 0.030 0.023
0.000 0.0 0.000 0.023

(X) Without Adjustment ( ) After Adjustment

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained
in writing from the laboratory.
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Special Notes

AP publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the resulls of such use, of any
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

AP publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

AP| publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Users of this Standard should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

Al rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitied by any means,
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, APl Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright @ 2014 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

Shall: As used in a standard, "shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the specification.

This document was produced under AP| standardization procedures thal ensure appropriate notification and
participation in the developmental process and is designated as an APl standard. Questions conceming the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
AP| Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested ravisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Seat Tightness of Pressure Relief Valves

1 Scope

This standard describes methods of determining the seat tightness of metal- and soft-seated pressure relief valves,
including those of conventional, bellows, and pilot-operated designs.

The maximum acceptable leakage rates are defined for pressure relief valves with set pressures from 103 kPa gauge
(15 psig) to 41,379 kPa gauge (6000 psig). If greater seat tightness is required, the purchaser shall specify it in the
purchase order.

The test medium for determining the seat tightness—air, steam, or water—shall be the same as that used for
determining the set pressure of the valve.

Far dual-service valves, the test medium—air, steam, or water—shall be the same as the primary relieving medium.

To ensure safety, the procedures outlined in this standard shall be performed by persons experienced in the use and
functions of pressure relief valves.

Caution—When looking for leakage, the observer shall use a mirror or some other indirect means of
observation so that the observer’s face is not in line with the outlet of the valve, in case the valve accidentally
Pops.

2 Testing with Air
21 Test Apparatus

A test arrangement for determining seat tightness with air is shown in Figure 1. Leakage shall be measured using a
tube with an outside diameter of 7.9 mm (316 In.) and a wall thickness of 0.89 mm (0.035 in.). The tube end shall be

- cut square and smooth. The tube opening shall be 12.7 mm (/2 in.) below the surface of the water. The tube shall be
perpendicular to the surface of the water.

~ Arrangement shall be made to safely relieve or contain body pressure in case the valve accidentally pops (see Figure
¢ 2)

Ranged or threaded

outlet adapter for
pressure relief valve
/ - Tube with outside diameter of
/ 7.9 mm (318 in.) and wall thickness
i of 0.88 mm (0.035 in.)
i
/ [
/
/ 12.7 mm (2 in.)
/ ] J
i t Z 7 A
a— 777 T
NOTE See Figure 2 for an example of a device to reliave \_ Water

body pressure In case the valve accidentally pops.

Figure 1—Apparatus to Test Seat Tightness with Air
1
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2 API STANDARD 527

Soft rubber gasket —
attach to face of detector
to prevent leakage

Safety valve
1

Outlet tube — cut end
smooth and square

Water level control hole-maintain —
12.7 mm X‘Iz in.) from bottom of
ube to bottorn of hole

-Cup — weld to 12.7 mm (2 in.)—T
detector

C-clamp Membrane — seals during test and
bursts if valve accidentally opens
Air pressure

Figure 2—Device to Relieve Body Pressure Caused by Accidental Popping of the Valve

2.2 Procedure !
2.21 Test Medium
The test medium shall be air (or nitrogen) near ambient temperature.

2.2.2 Test Configuration

The valve shall be vertically mounted on the test stand, and the test apparatus shall be attached to the valve outlet, as
shown in Figure 1. All openings—including but not limited to caps, drain holes, vents, and outiets—shall be closed.
See Figure 2 for an example of a device to relieve body pressure in case the valve accidentally pops.

223 TestPressure

For a valve whose set pressure is greater than 345 kPa gauge (50 psig), the leakage rate in bubbles per minute shall
be determined with the test pressure at the valve inlet held at 90 % of the set pressure. For a valve set at 345 kPa
gauge (50 psig) or less, the test pressure shall be held at 34.5 kPa (5 psi) less than the set pressure.

224 Leakage Test

Before the leakage test, the set pressure shall be demonstrated, and all valve body joints and fittings should be
checked with a suitable solution to ensure that all joints are tight.

Before the bubble count, the test pressure shall be applied for at least one minute for a valve whose nominal pipe size
is 50 mm (2 in.) or smaller; two minutes for a valve whose nominal pipe size is 65 mm, 80 mm, or 100 mm (22 in.,

' Users of procedures should not rely exclusively on the information contained in this document. Sound business, scientific,
engineering, and safety judgment should be used in employing the information contained herein. Whera applicable, authorities
having jurisdiction should be consulted.
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SEAT TIGHTRESS OF PRESSURE RELIEF VALVES 3

3in., or 4 in.), and five minutes for a valve whose nominal pipe size is 150 mm (6 in.) or larger. The valve shall then be
observed for leakage for at least one minute.

2.3 Acceptance Criteria

For a valve with a metal seat, the leakage rate in bubbles per minute shall not exceed the appropriate value in Table
1. For a soft-seated valve, there shall be no leakage for one minute (0 bubble/min).

Table 1—Maximum Seat Leakage Rates for Metal-Seated Pressure Relief Valves

Orifice Diameter Less Than or Orifice Diameter Greater Than
Set Pressure at 15.6 °C Equal to 18 mm {0.700 in) 18 mm (0.700 in)

) Approximate Approximate

kPa (psig} Leakage Rate | Leakage/24 hr | Leakage Rate | Leakage/24 hr

(Bubbles/min) | Standard m? (%) | (Bubbles/min) | Standard m? (ft%)

13 to 6896 (15 to 1000) 40 0.017 {0.60) 20 0.0085 (0.30)
10,300 (1500) 60 0.026 (0.90) 30 0.013 (0.45)
13,800 (2000) 80 0.034 (1.20) 40 0.017 (0.60)
47,200 (2500) 100 0.043 {1.50) 50 0.021 (0.75)
20,700 (3000) 100 0.043 {1.50) 60 0.026 (0.90)
27,600 (4000) 100 0.043 (1.50) 80 0.034 (1.20)
34,400 (5000) 100 0.042 (1.50) 100 0.043 (1.50)
41,400 (6000) 100 0.043 (1.50) 100 0.043 (1.50)

3 Testing with Steam
3.1 Procedure?
3.1.1 Test Medium

' The test medium shall be saturated steam.

| 3.1.2 Test Configuration

The valve shall be vertically mounted on the steam test stand.
3.1.3 Test Pressure

For a valve whose set pressure is greater than 345 kPa gauge (50 psig), the seat tightness shall be determined with
the test pressure at the valve inlet held at 90 % of the set pressure. For a valve set at 345 kPa gauge (50 psig) or less,
the test pressure shall be held at 34.5 kPa (5 psi) less than the set pressure.

3.1.4 Leakage Test

Before starting the seat tightness test, the set pressure shall be demonstrated, and the test pressure shall be held for
at least three minutes. Any condensate in the body bowl shall be remaved before the seat tightness test. Air {or
nitrogen) may be used to dry condensate.

2 Users of procedures should not rely exclusively on the information contained in this document. Sound business, scientific,
engineering, and safety judgment should be used in employing the information contained herein. Where applicable, authorities
having jurisdiction should be consulted.
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4 API STANDARD 527

After any condensate has been removed, the inlet pressure shall be increased to the test pressure. Tightness shall
then be checked visually using a black background. The valve shall then be observed for leakage for at least one
minute.

3.2 Acceptance Criteria

For both metal- and soft-seated valves, there shall be no audible or visible leakage for one minute.

4 Testing with Water

4.1 Procedure 3

41.1 Test Medium

The test medium shall be water near ambient temperature.

41.2 Test Configuration

The valve shall be vertically mounted on the water test stand.

4.1.3 Test Pressure

For a valve whose set pressure is greater than 345 kPa gauge (50 psig), the seat tightness shall be determined with
the test pressure at the valve inlet held at 90 % of the set pressure. For a valve set at 345 kPa gauge (50 psig) or less,
the test pressure shall be held at 34.5 kPa (5 psi) less than the set pressure.

41.4 Leakage Test

Before starling the seat tightness test, the set pressure shall be demonsirated, and the outlet body bowl shall be filled

with water, which shall be allowed to stabilize with no visible flow from the valve outlet. The inlet pressure shall then
be increased to the tesl pressure. The valve shall then be cbserved for 1 minute at the test pressure.

4.2 Acceptance Criteria

For a metal-seated valve whose inlet has a nominal pipe size of 1 in. or larger, the leakage rale shall not exceed 10
em3/h/in. of nominal inlet size. For a metal-seated valve whose inlet has a nominal pipe size of less than 1in., the
leakage rate shall not exceed 10 cm?/h. For sofi-seated valves, there shall be no leakage for one minute.

5 Testing with Air—Another Method
5.1 Type of Valve to be Tested

Valves with open bonnets—bonnets that cannot be readily sealed, as specified in 2.2.2—may be tesled in
accordance with this section instead of Section 2.

This alternative method shall not be used to test valves in which air bubbles can trave! to the open bonnet through
any passageway ingide the valve guide without being observed at the vaive outlet.

3 Users of procedures should not rely exclusively on the information contained in this document. Sound business, scientific,
engineering, and safety judgment should be used in employing the information contained herein. Where applicable, authorities
having jurisdiction should be consulted.

SEAT TIGHTNESS OF PRESSURE RELIEF VALVES 5

5.2 Procedure4

5.21 Test Medium

The test medium shall be air (or nitrogen) near ambient temperature.
5.2.2 Test Configuration

The valve shall be vertically mounted on the air test stand. The valve outlet shall be partially sealed with water to
about 12.7 mm (1/2 in.) above the nozzle's seating surface.

5.2.3 Test Pressure

For a valve whose set pressure is greater than 345 kPa gauge (50 psig), the leakage rate in bubbles per minute shall
be determined with the test pressure at the valve inlet held at 90 % of the set pressure. For a valve set at 345 kPa
gauge (50 psig) or less, the test pressure shall be held at 34.5 kPa (5 psi) less than the set pressure.

524 Leakage Test

Before starting the seat tightness test, the set pressure shall be demenstrated, and the outlet body bowl shall be filled
with water to the level of the partial seal. The inlet pressure shall then be increased to the test pressure and held at
this pressure for one minute before the bubble count. The valve shall then be observed for leakage for at least one
minute,

5.3 Acceptance Criteria

For a valve with a metal seat. the leakage rate in bubbles per minute shall not exceed 50 % of the appropriate value
in Table 1. For a soft-seated valve, there shall be no leakage for one minute (0 bubbles/min).

4 Users of procedures should not rely exclusively on the information contained in this decument. Sound business, scientific,
engineearing, and safety judgment should be used in employing the Informaticn contained herein. Where applicable, authorities
having jurisdiction should be consulted.
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UG-125 - UG-127

WOTE: Use of nonreclosing pressure relief devices of some types may
be advisable on vessels containing substances that may render a
pressure reliefl valve inoperative, where a loss of valuable material
by leakage should be avoided, or where contamination of the atmo-
sphere by leakage of noxious fluids must be avoided. The use of rup-
ture disk devices may also be advisable when very rapid rates of
pressure rise may be encountered.

(f] Vessels that are to operate completely filled with li-
quid shall be equipped with pressure relief devices de-
signed for liquid service, unless otherwise protected
against overpressure.

(g) The pressure relief devices required in (a) above
need not be installed directly on a pressure vessel when
either of the following conditions apply:

{1] the source of pressure is external to the vessel
and is under such positive control that the pressure in
the vessel cannot exceed the maximum allowable working
pressure at the operating temperature except as per-
mitted in (c) above (see UG-28), or under the conditions
set forth in Nonmandatory Appendix M.

(2] there are no intervening stop valves between the

vessel and the pressure relief device or devices except as
permitted under UG-135(d).
NOTE: Pressure reducing valves and similar mechanical or electrical
control instruments, except for pilot-operated pressure relief valves
as permitted in UG-126{b], are not considered as sufficiently positive
in action to prevent excess pressures from being developed.

(k) Pressure relief valves for steam service shall meet
the requirements of UG-131(h).

UG-126 PRESSURE RELIEF VALVES**

{a) Safety, safety relief, and relief valves shall be of the
direct spring-loaded type.

{b] Pilot-operated pressure relief valves may be used
provided that the pilot is self-actuated and the main valve
will open automatically at not over the set pressure and
will discharge its full rated capacity If some essential part
of the pilot should fail.

{c) The set pressure tolerances, plus or minus, of pres-
sure relief valves shall not exceed 2 psi (15 kPa) for pres-

sures up to and including 70 psi (500 kPa) and 3% for
pressures above 70 psi [500 kPa).

UG-127 NONRECLOSING PRESSURE RELIEF
DEVICES

fa) Rupture Disk Devices"

(1) General. Every rupture disk shall have a marked
burst pressure established by rules of UG-137(d)[3) with-
in a manufacturing design range*® at a specified disk
temperature*” and shall be marked with a lot™ number.
The burst pressure tolerance at the specified disk tem-
perature shall not exceed +2 psi (#15 kPa) for marked
burst pressure up to and including 40 psi (300 kPa)
and £5% for marked burst pressure above 40 psi
(300 kPa).

Copyrghi ASME ntamatns SPVE)

92

ASME BPYC.VIIL1-2019

(2] Relieving Capacity. Rupture disk devices certified
using the flow resistance method shall use (-a}, and rup-
ture disk devices certified using the coefficient of dis-
charge method shall use (-b) below

{-a) The rated flow capacity of a pressure relief
system that uses a rupture disk device as the sole reliev-
ing device shall be determined by a value calculated un-
der the requirements of (-1) or [-2] helow.

{-1) When the rupture disk device discharges
directly to the atmosphere and

(+a) is installed within eight pipe diameters
from the vessel nozzle entry; and

{+b) with a length of discharge pipe not great-
er than five pipe diameters from the rupture disk device;
and

{+c) the nominal diameters of the inlet and
discharge piping are equal to or greater than the stamped
NPS (DN) designator of the device, the calculated reliev-
ing capacity of a pressure relief system shall not exceed
a value based on the applicable theoretical flow equation
[see UG-131(e](2) and Mandatory Appendix 11] for the
various media multiplied by a coefficient of discharge K
equal to 0,62, The area 4 in the theoretical flow equation
shall be the minimum net flow area® as specified by the
rupture disk device Manufacturer,

{-2) The calculated capacity of any pressure re-
lief system may be determined by analyzing the total sys-
tem resistance to flow. This analysis shall take into
consideration the flow resistance of the rupture disk de-
vice, piping and piping components including the exit
nozzle on the vessels, elbows, tees, reducers, and valves.
The calculation shall be made using accepted engineering
practices for determining fluid flow through piping
systems. This calculated relieving capacity shall be multi-
plied by a factor of 0.20 or less to allow for uncertainties
inherent with this method. The certified flow resistance™
K for the rupture disk device, expressed as the velocity
head loss, shall be determined in accordance with
UG-131(n) through UG-131(u).

{-b) The relieving capacity of the pressure relief
system that uses a rupture disk device as the sole reliev-
ing device shall be determined by taking into considera-
tion the certified capacity marked on the device and the
characteristics of the system fluid and system compo-
nents upstream and downstream of the rupture disk de-
vice. The certified coefficient of discharge Kp for the
rupture disk device shall be determined in accordance
with UG-131(b) through UG-131(j).

{3) Application of Rupture Disks

(-a) A rupture disk device may be used as the sole
pressure-relieving device on a vessel.
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