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B DATA SHEET OF DESIGN,FABRICATION,INSPECTION & ACCEPTANCE
— 52 D e FABRICATION. cE_
~361.102" [9172] WOk G 5 W Ik s dE st
STANDARDS OF DESIGN,FABRICATION INSPECTION & ACCEPTANCE DESIGN DATA
\ 303" [7696.2] \ AT = -
‘ 205" [1493] | 1. ASME SECTION VIII DIV.1 2021 ED. 7 7% Ei
" 2. TEMA Tenth Edition CLASS R DESIGNATION SHELL SIDE TUBE SIDE
| 276" [7010.4] | 3. API660-2020. LT IR BKU
| 187" [4749.8] EXCHANGER TYPE(TEMA)
2.2
35" [889] 64" [1625.6] _ FE AN ft[m] 25217 [234.3]
14" [355.6] 3.858" (98] 13.268" [337] 31.181" [192] 3 3 B-B Fifk HEAT TRANSFER SURFACE AREA
" S 85 MM Btu/h
0157 4 = P — SHELL DESIGN DUTY i 2.4
0.157" [4] &, 2 Qe
P\ = = 0° Wt SN EIFME) - psiglbarg]| 180 [12.41] 232[16.0]
A PN x
LA a{‘p% L —— s . DESIGN PRESSURE (INT/EXT) /15[1.034] /15[1.034]
(9,’ L o o .
H AN 100" (2540 TAEFEJI(NORMAL)  Psiglbargll 50 gg (1 441 78.3 [5.40]
i ; OPERATING PRESSURE
! 069" 7X29.914" [759.8] (=209.398" [5318.7]) / BKARVETAER S psiglbarg] | 222.1[15.313] 306.5[21.13]
' o — % » 29.914"[759.8] 0.394" [10] _— ,/ MAWP(INTERNAL) (Limited by nozzle flange)|  (Limited by head)
N éﬁ 2 ‘ .
— " STRAIGHT TUBE LENGTH 242" [6146.8] NAVE PLATE SONSRVETARRT) psigloargl| 451 o34) 15 [1.034]
2"[50.8] / ) MAWP(EXTERNAL)
INSULATION e S T R N S R £ 40 U R i 285 [19.65] 4493 [30.978]
INSULATION 26.547" [674.3 - —— —— — I — — 1 - - =r o .  90° KAV psig[barg]
' 4"1101.6] _DoN=—0-a I,[i], == el I | 7%, I | E— =$ — — — 210 _ — - %0 MAP (Limited by nozzle flange) (Limited by head)
SEC. AXIS / 2 — 2 23 ;ﬁﬁv BT °F[°C] 320 [160] / 300 [148.9]430 [221.1] /300 [148.9
‘ _ - D e NN e B R D B e [ i . B B ———— 3 !l DESIGN TEMPERATURE (SEE NOTE 1) (SEE NOTE 1)
\ @@ 779:77 S | I | | O O | I 3 / TARRE °F[°C]|  264.2[129]/ 339.6 [170.9]/
NOR. 0.472" [12] | NOR. 0.157"+0.472" [4+12] = BAR T 42 i °F[°Cl| 320] @222.1 PSIG | 32[0] @306.5 PSIG
MIN. 0.394" [10 : ‘ . MIN. 0.126"+0.394" [3.2+ o
[10] — — : ‘ , 7/ 2+10] o MDMT
%Elkléﬁ N 76:77777 0 77”7”77”7”77 77.7”77/ g TAES B Lean Amine Medium Pressure Steam
| 2 ‘ ‘ 1.969"150) o NB REGISTRATION YES OPERATING FLUID
Sk | B a ‘ Sl & . PR NA \A
5|8 ‘ C ( e 1 C —f— IMPINGEMENT PLATE FOR S1 ASME CERTIFICATE YES (With U Designator) |VESSEL SERVICE
12" [304.8] S 5o TOSEL M 1018 - o R & R |{EH2S LU YES NA
LIDING SADDLE " FIXED SADDLE ‘ i ST
154.027 (;[3212]0 T0 CHANNCI:ELSHEAD TL. 180° TIOKERS: psigloardl| 570 155 511 | 5806 40.03] i{%R%GEN SERVICE NA NA
G. FOR EMPTY CASE SHOP HYDROSTATIC TEST
170.169" [4322] TO CHANNEL HEAD T L. sk Psigharg]| o o 19.01] | 3965 2748 IR EBE T JESFENonlethal | JE505E/Nonlethal
C.G. FOR OPERATING CASE FIELD HYDROSTATIC TEST R ¥ |FLUID LETHAL SERVICE
s : N b/ kg/m]|  60.63[971.3] 0.26 [4.2]
v " AR BN T psig[barg] I g
282" [7162.8] 31" [787.4] | PNEUMATIC TEST / / DENSITY OF FLUID 160.71[972.6] | /56.71[907.3]
RENOVE BONDLE CLERRANCE 0 1524 176" aro4 SADDLE BIGIEE  LoKg) e T Infrm] | cossosonmomeo| - V8" [8.175
| 78" [1981.2] SLIDING FIXED TOTAL | FABRICATED WEIGHT [12383] CORROSION ALLOWANCE el (SEE NOTE 2)
" / VB d3E s L LNES D
| 259" [6578.6 EMPTY WEIGHT (b) 18490 9330 R LblKg] 27820 12619] RS R BUFIREL) 10/1.0 10/10
| | 283" [7188.2 OPERATING WEIGHT (Ib) 29281 21829 51110 EM:’TY WEIGHT OINT EFFICIENCY (SHELLHEAD).
@ ‘ TEST WEIGHT(FIELD) (b) 29821 21959 pize0 | XA LbIKg] 27820 [12619] gxp&:m{ ftmI| 377 (10.69] 50 [1.41]
5 (D) @ TEST WEIGHT(SHOP) (Ib) 29654 21836 51490 ?RE/SEEQ WE'GHTLb[K ] R =m0 | FmE o
;I% E g ° S per 0ae - S per 00e -
MAXIMUM FOUNDATION LOADING DATA (AS PER ASD) OPERATING WEIGHT 51110 [23183] IMPACT TEST Cssaagsgy | tesmserg
CCHE KRB (I 4)  Lb[K %k
A C-C # i SLIDING SADDLE FIXED SADDLE TESTtN ETCgHbT(FI)ELD) [Kg] 51780 [23487] NUMBER OF PASSES 1 2
CHANNEL SADDLE EMPTY OPERATING EMPTY OPERATING | /KJEikH(T.) ) Lb[Kg] 51490 [23356] P 5 R SRIESR + Wil
2 12" [304.8] TEST WEIGHT(SHOP) TUBE-TO-TUBESHEET JOINT Strength welded + light expanded
12'[3048] B \ : . TRANSVERSE SHEAR (Ibf) 570.5 570.5 5705 570.5 JR—— L TSN
0° 6"[152.4] o BHhAR 6"[152.4] WIND LOAD EP R Lb[Kg] 9360 [4246] g%rcwiﬂi%ﬁliﬁ?ﬁlﬁ% 1"[25.4]/90° / 312U
@ s GROUND LUG \ TRANSVERSE BENDING (Ibf.ft) 2139.4 2139.4 2139.4 2139.4 TUBE BUNDLE WEIGHT . e T
= EfAEE e HME R B H B K 0.75"0.065 (AVG) / 242 (HLEX)
12" 304 */{ LONGITUDINAL SHEAR (b 554.1 554.1 5541 5541 CHANNEL WEIGHT 1900 {8621 TUBE O.D./WALL THK/LENGTH  |[19.05]/ [1.651] (AVG) / 6146.8 (Straight
‘ ‘ - B | 02.315" [258.8] HOLES - LONGITUDINAL BENDING (lbf.ft) 2077.9 2077.9 2077.9 2077.9 i ) ﬁijﬁf@ﬁ%ﬁ%m REATHENT RETE INO | FEE INO
> X i " ) -
U—FH S < o787 20] MATCH FOR 2" SETTING BOLT 3 TRANSVERSE SHEAR (Ibf) 9967 15834 5029 11805 CHANNEL COVER WEIGHT ASCE 7-2016. S1=05799. Ss=16160 | &
| s _ B BOLT MATERIAL ASTM F3125 A325 = 2 BT Shect 07T St 006 S G| /M I R 3 i | YES i 2/ YES
= I = = 3 B | i - EARTHQUAKE | TRANSVERSE BENDING (Ibf t 37376 59378 18859 44269 SEISMIC DESIGN CODE _|iWP. FACTOR=1 5, DESIGN caTEGORY=D| POST FORMING HEAT TREATMENT]  (Eliptical head) | (Eliptical head & Tube)
i = o ‘ N R s N o
g ‘ = 5 7 + e \ S LONGITUDINAL SHEAR (Ibf) 14996 27639 14996 27639 KRBT TG ASCE 7-2016 (IRIESILYIEYE S Infmml| 54 50 38.1] IH /2" [50.8]
» o 5 | | B LONGITUDINAL BENDING (bif) 56235 103646 56235 103645 WIND DESIGN CODE INSULATION TYPE/THK
3 | | = HeAR G mPh[mis] 101 [45.2] B K TR0 B g In.[mm] NA NA
g ‘ SLOT HOLES ‘ 2, Bundle pull out: @150% bundle weight (Ibf) 14040 BASIC WIND VELOCITY | EXPOSURE CATEGORY=C |FIREPROOF MATERIAL/THK
= | /MATCH FOR 2" SETTING BOLT N N EAEpEDA NG MERG S 6 6
270 ] SEC.AXIS 1 gge %0 AL/ BOLT MATERIAL ASTM F3125 A325 45 B R NOZZLE SCHEDULE NOZZLE ORIENTATION ASPERTHISDWG | PAINT SYSTEM CODE
- *:r @ i e | MR LB B A %Hﬁ%ﬁéx@)ﬁ/&%ﬁ}iﬁ ﬁé?ﬁ*@{% EkitEav] 1§§Eﬁf§£i§ F i 5844 %OV Note : 1. 300°F is for F.V case
: i —— _ REIN. PAD G PROJECTION FROMVESSEL 2. Tubesheet : 1/16" total, Tube : 0
— T [ 3 iz J MARK | QTY. | NPS [SCH /THK 0.D.X THK. RATING | CONNECTING STD./ TYPE [c.L. TO FLANGE FACE SERVICE REMARKS
_ S SLIDING SADDLE GROUND LUG FIXED SADDLE 0.709" | @19.69'X0.709" B %7 %8 NOZZLES LOADS LIST
S o g S1 1 12" [18] [@500X18] CL300 |ASME B16.5-2017 WN/RF | JLIEI/SEE DWG | SHELL SIDE INLET Ry
s 2 059" | @17.72'%0.55" SHELL SIDE : Lbf.
& = $2a | 1 | 10" | [15.09] |[@450X14] | CL30O |ASMEB1652017 WNRF | 425'[10785] | QUTLET (VAPOR) FORCES (UNIT: Lbf) MOMENTS (UNIT: Lbfft)
_ S 2 0594" | @17.72'%0.55" SHELL SIDE NOZZLE | NPS
% ~ = S2b 1 10" | [15.09] |[@450X14] CL300 |ASME B16.5-2017 WNRF | 425'[10795] | QUTLET (VAPOR) FY FX FZ MX Mz MY
) 8 N S 0.432" | @11.81"%0.55" SHELL SIDE
> - I $3 | 1 | 6 | [1087] |[@300x14] | CL300 |ASMEB1652017 WNRF | 425'[10795] | QUTLET (LIQUID) s1 12 (2x1504)| 3060 | 3840 | 3840 | 11280 | 14320 | 18220
ToP TOP KEY PLAN VIEW  TOP TOP 0.432" | &11.81"X0.55" 8020 | 10180 | 12960
<T1>‘ @@ @@ il SD 1 | 6" | [10.97] |[@300X14] | CL300 |ASMEB1652017 WNRF | 425'[10795] | SHELL SIDE DRAIN S2a,52b |10" (2x150#) 2580 | 3240 | 3240
26" [660.4] 0652"
\ ;—A 0.654"
@ : @ _ [;ﬂﬁ T LT2 1 | 20 | pnes |- CL600 |ASME B16.5-2017 LWNIRF | JLIEIISEE DWG | LEVEL sD 6" (1X1504) | 800 | 1000 | 1000 | 1530 | 1940 | 2460
180° " Il " " "
R17.992" [R457] - T f N 059" |@15.75'%0.71
L e j ! T1 1 | 8 | [1509] |[g400X18] | CL60O |ASME B1652017 WNRF | 35'[369] TUBE SIDE INLET LT1LT2 |2"(1X300%) | 360 450 450 250 320 400
fo | JIl =, "
Ve %) 12" [304.8] 1 | @ Imi e B TR 0.803
BB e N }q; | Ll | 2 | 1| 3 | 04 |- CLB00 |ASME B16.5:2017 LWNRF | 35" [889] TUBE SIDE OUTLET T 8" (2x300#) | 3640 | 4560 | 4560 | 9020 | 11460 | 14600
DETAIL OF GROUND LUG " il | L 0.654" With BF & Gasket
14 [3535-6] R —~ [ H v | 1| 2 | [ee |- CL300 |ASME B16.52017 LWNRF | JLI/SEE DWG | TUBE SIDE VENT |8 sotana T2 3"(2x300#) | 1060 | 1340 | 1340 | 1080 | 1360 | 1720
- Aux N W m 0
- W 4" 1016 1|| 254 yﬂzj]@}i;lé %%ﬁ}/_\;é 0551 @2362 X055 With BF & Hinges &
1919 Gl 33"[838.2] 27.5"[698.5] SLIDING SADDLE FIXED SADDLE MW 1 18" [14] | [@600X14] CL150 |ASME B16.5-2017 WN/RF | 38" [965.2] MANWAY el 85018 s WET H2S SERVICE
0.654" With BF & Gasket
00.563" [914.3] @@ S1 @ @ @@ hx(13-6)| 5 | 2 | [166] |- CL300 |ASME B16.52017 LWNRF | JLIUSEE DWG | AUXILIARY & B0t & Nt (SHELL SIDE)
| : : 180° BTM. BTM. BTM. 0.218" With BF & Gasket
§ - Aux 2 1 2" [5.54] |- CL300 |ASMEB16.5-2017 WN/RF | JLIZI/SEE DWG | AUXILIARY & Bolt & Nut q ,R I o F L u o R
= | L/ oA am v
Sl CHANNEL SKID BARS/RAILS SA-240 316L A 7 4 % NONDESTRUCTIVE EXAMINATION TN a = PRODUCTS L -
FRERG | BRG] B R 0 ‘
| \ 0375 [C9.5] CHANNEL HEAD SA-516 Gr.7ON IMPINGEMENT PLATE SA-240 316L YR S R SR A | ek ETF?ZT% ST MT pT REMARKS | A Products Project Number | EN207122 Fluor Project Number ABKM
- t=0.236" [6] CHANNEL FLANGE SA-266 Gr2N SPACERS SA-213 TP316L JOINT TYPE OR WELD SEAM NO JOINT EFFICIENCY] il 1 ] | 25k 25 53] Appendix 12 | Aopendix 6 Appendix 8 Project Name World Energy Renewables Project | RFQ No. ABKM-4-403-RQ
3 ppendix
ﬁ S ——— CHANNEL SHELL SAB16 Gr 70N EXTERNAL ATTACHMENTS | SA-516 Gr.70N - EXAM. RATE | CLASS OF ACC / ;ur;haje (t)r(:)er Nu_rpb(tar 4505600570 PO/Contract No ABKM-4-403-PO-4
I AB% 1.0 FULL UW-51 / 100% I rooue s pen 1ex EN207122-WUXI-9V3-00063 Project Area SWS/H2S
HI5i%  TORQUE TABLE | NO. | DOC. No. DESCRIPTIONS Rev NOZZLE NECK SA-266 Gr.2N EXTERNAL BOLTING/ NUT (CHANNEL) SA-193 Gr.B7 / SA-194 Gr.2H e ATE(“;O;?( AB SHELL SIDE document number _
' Hl || AOAIPROOA0NTTA |t Ste Dea Shee % “| TUBE SIDE 10 FULL | UW-51 / 100% / Client WORLD ENERGY PARAMOUNT | Client Doc No:
A Nl - 5 (Ibf-ft) _ HL 2 | ABKM-PP-000-400002-A Egﬁ%%frl\t?étei for echarica 0 NOZZLE FLANGE SA-105N EXTERNAL BOLTING/ NUT (SHELL) | SA-193 Gr.B7M / SA-194 Gr.2HM - Rt Lk iy UL e / 0% |
PART BOLT SIZE TORQUE | 3 | ASKM-PP-000-500005-A I\Dllzsélr?;]nci’cfal_llglggi;?n?g:ﬁonemfor 0 PASS PARTITION SA-516 Gr.70N INTERNAL BOLTING/ NUT NA n IE (;;T?::Z\;‘;Z?:;:)L 05 ﬁiﬁﬂ:{/ﬁ/ ISSUED FOR APPROVAL Xiaosheng Huang Shengfang Zhao Kevin Yang 20-FEB-23
CHANNEL FLANGE CHANNEL - SHELL | 4 | ABKM-PPO00SOOSIOA | Hotnsiaton oc ° SHELL SIDE| 7 Etoramee | 19 FULL | UW-51 / / / 04 {4474/ ISSUED FOR APPROVAL Xiaosheng Huang | Shengfang Zhao |  Kevin Yang 10-JAN-23
?E\I)DT%I;IIEELSLHFEIEAFNGE 11/2" 1967 FL;«l\FET e 4}% o (et FUINCE [ [ g Ppoa0500520A | Paining - SHELL SUPPORT SADDLES SA-516 Gr.70N S '%;E; LI:E”T%éFL(;I 23()E) / / | | 100% / 03 AL #E/ ISSUED FOR APPROVAL Xiaosheng Huang | Shengfang Zhao Kevin Yang 18-0CT-22
* FUTURE MACHINING ALLOWANCE (AT SITE) = — - :
- — GASKET SURFACE OF TUBESHEET : 3 mm 6 | ABKM-PP-000-500512-A | Positive Material Identiication - PMI 0 — | SHELL AND SHELL HEAD fggg?efrgf/'x\jmme SLIDING PLATE NA i{{)( et At " FULL e / 00, | 02 1?@%&@/ ISSUED FOR APPROVAL Xiaosheng Huang | Shengfang Zhao Kevin Yang 11-Aug-22
NOZZLE MW 11/8 567 CASKET SURFACE OF GIRTH FLANGE : 3 mm 7 | A8KM-PP-000-500530-4 | Materials and Fabrication Requirements z fts g |GIRTHFLANGE TOSHELL : ° 01 fitfit#E/ ISSUED FOR APPROVAL Xiaosheng Huang | Shengfang Zhao Kevin Yang 31-May-22
~ Bee Lo 1 O JBESHEE) 513 for Duplx Stiless St | i |SHELL FLANGE SA-206 Gr2aN ANCHOR BOLTS ASTM F3125, Grade A325,Type 1 (by others| | _ T2 (e ,
NOZZLE VT, Aux(1-6) 5/8" 90 e e e O TURESTEET 3 g B | ABKN-PP-0D0-500550-A | WeldingNDE Requiementsfor Equipment s | & +55316L OVERLAY ’ ’ TUBE SIDE | 220 o / / / / 100% / 00 {41t/ ISSUED FOR APPROVAL Xiaosheng Huang | Shengfang Zhao |  Kevin Yang 28-Feb-22
ETEE e ' 9 | AGKN-PP-00050720-A | Shell and Tube Heat Exchangers 0 = |NOZZLE NECK IO OO < 6L OVeR Y| SHELLSIDE GASKET $S316L with graphite soft facing I REV. % V% B /DESCRIPTION ¥ 11H/PREPARED |4 #%/REVIEWED |H:#E/APPROVED H H/DATE
WXCE6703-03 n Materials and Fabrication Requirements for Carbon Steel . = S i[@ ?ﬁﬁﬁﬁﬁ TG I%%ﬂi%\ﬁml\ El Wf/ﬂ ﬁiﬁi@ El 14"3]’3:’%‘% ik /ﬁ\ %ﬂ%}%if
QS%Z‘L;ETNL DRAWING R EE 10 | ABKN-PP-000-500532-A Equipment and Piping in Wet HS Environments 8 NOZZLE FLANGE Epéég?GNL OVERLAY TUBESIDE GASKET SS316L with graphite soft facing 'IPY%EE 5 / / / / 100% / The copyright of this drawing is the property of China Wuxi Chemical Equipment Co.,Ltd.(WCE) unauthorized disclosure or duplication to the third party is not permitted.
BEUND}_E DETAIL DRAWING WXCE6703-02 1 SHIPPING AND LIFTING DETAIL DRAWING | V< CE0/03-07 1 11 | SPECHED OGN Deslan Bl o Mechancel Eavpmer! 0 TUBE BUNDLE GROUND LUG SS304 i H % 3 1WA I\ = Wit H World Energy
iR WXCE6703-01 1M g WXCE6703-06 1 12 | 4WPI-670210 Bolt-Up Procedure for Flanged Connections 5 ;lF}E,\;f ;UG WELDS / / / 100% 100% / \\'c E 36 %5’ 4% I % % HX 1]3 ﬁ IKE Z—\ E‘I DE}?liNiLEM Ren:\ljblﬁ P;"OjeCt
NG NAMEPLATE DETAIL DRAWING 13 | Form 8232 Flanged Joint Assembly Record and Tightening NAMEPLATE SS304 5 RE R G s U
TR, B AT a0 | oot rararensetan TUBES ST SEABSEANESY) BESR o 2 R B TR ™ WUXI CHEMICAL EQUIPMENT CO.,LTD.| JSHWe [ i
GENERAL ASSEMBLY DRaWNG 11 | WXCEBTO300 | 22 IsiooLe o Limwo woperat orawn| WXCEOT0305 | 1T |2 TR e — s ; TUBESHEETS SA-182 F60 NAMEPLATE BRACKET SA-516 Gr.70N PR IR / / / / / 100% % it B s Bx270
e 1 NFLE i 3 . AGR1 Amine Regen Reboiler -X-
GENERAL ASSEMBLY DRAWING || WXCEBT03-00 | 112 |{iNivaY DRAWING WXCEB703-04 | 11 [\ T oecenomasr | Wectarica Equpment Gaskes 1 BAFFLES SA-240 316L COLLAR BOLTS (INTEGRAL): | SA-193 Gr.B7M #£/NOTE: L o PREPARED ° ITEMNO.
g %}( IZE] = gjﬁ g ff( lgl =} gjﬁ ;& 17 | awGN-10001 Shipment and Packing Specification for Equipment 1ELEIEEM%IE Hl XﬂL % Hﬂ{Tﬁ%Y&ﬁﬁ, @E*“%@Emlﬁﬁ‘ﬁﬁ%ﬁ{)ﬂﬂ ° H 1:2 GENERAL ASSEMBLY DRAWING 1 IZE] 5 WXCEG6703-00
TITLE DWG ,\% SHEETNO TITLE DWG N% SHEETNO - and Materials being Exported Directy by Vendors 6 TIE / SEAL RODS: SS316L JACK SCREW / DOWEL PIN [ SS304 Lifting lugs shall be ultrasonically checked before post-weld heat treatment and magnetic particle inspection after post-weld heat treatment. REVIEWED DWG. NO.
. . : . 18 | 4WEQ-1051 Welding of HyCO Plant Equipment 0 Z%Tjﬁﬁ{}ﬂﬂgjﬁﬂﬁifﬂgjﬁ*ﬂﬁ%%6% TH: ‘{E Hﬁ @U: » ﬁ& ?jﬂ\: 05 ’;"g 1 ﬁ ;:t\: 2 Jﬁ\
K4y & & DRAWING SUMMARY 19 | SPEC-ENG-MQ042 Material Certification and Retesting Requirements 0 NOZZLE FLANGE GASKET SS316L spiral wound with graphite filler , and inner and outer rings For requirements of NDT, see clause 6 of "Other Requirements and Notes" APPROVED SCALE : REV. PAGE 1 OF 2
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Other Requirements and Notes:

1.— %% 5K /General requirements

1A BREIISN, Frfy R LS e, 359 M deh] R, 165 W okl R

All dimensions shall be in US customary unit as primary unit and metric unit shown in bracket, unless otherwise specified.

1.2 75 22 M5 FL RIS e 3008 AR D 2K

Flange bolt holes shall straddle the natural centerlines of exchanger.

1.3 AZNFTEASMES )\ G 17y . AP-660TITEMA-RIIEK, BRAFEIA A HE, 130 BRI B A% A % .

Tolerance shall be accordance with ASME SEC VIII Div-1, API-660 & TEMA-R and most stringent shall be applied unless otherwise specified on the drawing.

2.1 %} /Materials

2152 [ JCAFAEE 2 R JC M4 RS 75 ASME Section 11, Part A, 5 H SC/FSPEC-ENG-MQ042 Atk #E (UMPS U, SCHH4m*5: EN207122-MPS.

Material of pressure and non pressure retaining parts shall be in accordance with ASME Section II, Part A and Project specification SPEC-ENG-MQ042, and approved Material Purchasing
Specification, Document No: EN207122-MPS

2.2 fiTF MR REFEAE EN10204F03.A28E S, HL /4% I8 T H R 75 SPEC-ENG-MQO421() IS s AEAT R 56

All materials shall be delivered with Certificates 3.1 acc. to EN 10204 and it shall be subjected to retesting per Appendix A of SPEC-ENG-MQ042

2.3 FRHZ BT H ST ABKM-PP-000-500512-A Sz WCE i F2 FFEN207122-WCE-001032£ 17 PMI.

PMI shall be performed in accordance with specification ABKM-PP-000-500512-A and WCE's PMI PROCEDURE EN207122-WCE-0010.

24T HIE AP, A HRRE NS A YR

All tubes shall be one piece without circumferential weld seams , All tubes shall be also without longitudinal weld seams.

2.5 #% Py s 58 NI T3k 22 il 1 A

HARDNESS OF GASKET SHALL BE LOWER THAN THAT OF FLANGE CONTACT SURFACE

2.6 8 Fy Bl A2 T H FLYESPEC - ENG - MQO57 ) %23k

GASKETS SHALL COMPLY WITH THE REQUIREMENTS OF SPEC - ENG - MQ057

2.7.UBY S ] i S 0 43 I 50mmA B B SLEEAT [ VAR K AL 3 . FAKE R RAE B v, RRP R A S ikt . AN ARk AT P B 3

Tube u-bends shall receive post bend solution annealing heat treatment. Heat treatment shall use electric clamp methods, and the procedure shall be submitted to Buyer for approval. Furnace
heat treatments are not allowed

2.8 JIT A 7R B A 1) J5 S LI R P A I AT B, I RAE R A R PR AR B s (EART) Fra sefitiobt . Bk, it E e,
()AH RS BERIMOr 8 T AAE — AN B AT I &

(2% T AN R T B A, ST R REAS BAR IR — Ik CEE i i 3 0 U KA P O - — RS R SR P &, — IRAE SR &)

(BB HE A LA MR B N /2 5

()b I 22 AR MR e i 11 R 22 B AR .

(G)XF T e IR, T 7 S AL 5% CREARAE — M ED

Thickness of all pressure-containing components shall be measured by UT and logged in the final dossier and traceable to the component. This includes (but is not limited to) all shell plates,
dished ends, forgings, pipes & fittings.

(1)ltems of consistent thickness (i.e. plates, pipe) shall be measured in one location only.

(2)Forgings with varying thicknesses shall be measured once for each diameter (i.e. SRN nozzle forging would have two measurements - one at barrel and one at neck).

(3) Standard fittings (e.g. ASME B16.9) shall be checked at the weld prep end.

(4)Standard flanges (e.g. ASME B16.5/47) shall be checked at the weld prep end and flange.

(5) For heat exchanger tubes, 5% of each lot shall be measured by the fabricator (one location per tube).

29 5 &5, EAERNGE AT, RARYEE Rt iive, AR RN BAE SR TB A it . 2 A BT 100%E 75, LIS UERE A FI7E 2 2 18] 1) 25
Bo IR RIAFEASTM ABT8IEER o T2 Fp AN ISChR A AT 25 A-264 55 13.3. 1 B Ik B 14 o B 25 2

After cladding, but prior to fabrication, integrally-clad material shall be subjected to an ultrasonic examination from the clad side in accordance with the pressure design code. Clad plate shall be
100 percent tested ultrasonically to verify the bond between the base material and the cladding. The test shall be in accordance with ASTM A-578. procedure and acceptance criteria shall be in
accordance with Quality Level Class 1 as described in Paragraph 13.3.1 of ASTM A-264;

3.4 1% 5 k656 /Fabrication and inspection

3.1 V22 B B RS B Ra3.2~6.3um;

The finish of the gasket contact surface of flange facing shall be Ra125~250in;

32 BRAFCRY], EER SR SNRIMEIFT, FBE v S AT B 52 /N smmir [ A .

Unless specified otherwise, nozzles shall finish flush with the internal contour of the vessel. All inside edges of nozzle shall be radiused to 5 mm minimum.

3.3 TN 56 5 HVk 22 T A 7870 B ORGP 7 b 3245075 A5 3%, i LB 8% il 7 B AR BRI B i | 5 BRI B ORI

Finished flange facings shall be adequately protected to prevent any deterioration, daub suitable rust inhibitor, for heat treatment conditions, protection shall be achieved by applying easily
removable coatings.

3A4%N iR P N = DA — NPT 185~ IS0 AL, A7 TR B et AR M h 22 /D45 A B o AN SR B T4 o P s b ot BT ) — 590 o AE T4 B AT 1 7
AT, AR i B I 5 B 1) B — 350 40 (10 54 NI N1 5psiFR) T 4 2 UEAT 2 SRR 2 ARG o RIS AL AR RRFTTRIRAS ,  DURETE & 70350 iR R (5 5
flo EAlie e M3z ar, NMAE R IS iR

Reinforcing pads shall have at least 1 test hole, tapped 1/8 inch minimum pipe thread, located at least 45 degrees off the longitudinal axis of the exchanger. This requirement applies to each pad
or segment thereof. The welds of each pad or segment shall be tested pneumatically to 15psi air-and-soap solution test before pressure testing the exchanger. Test holes shall be left open for
use as tell tale holes during the pressure test. Test holes shall be filled with grease after pressure test and prior to shipment.

3.5 E TR B Sk B Y, BB TG REATIH N U A B s SR B S SRR, BOE JE BEAT IE K AR R S Skt 5 A i A S AT 15 3 Sl [ i ik
FEAR G BUREBEAT WU BE RS0, A2 K e FE A [ Sk FEOIR Al 22 38 B35 /UG-8 (b)) [REESR ;T RE A [ df Sk AE AU Ik BEAR 6 4% S5 18 N 2 HEASTM A262 FRIETA A
i [ JE PG, R S K 2 i 22 e 3. 79mmy; SRR ) Sk fi K11 e 28 M 22 e 4.83mm;

The ellip.head for tube side shall be of Cold-formed , and to be Stress relief after Cold-forming. The ellip.head for shell side shall be of Hot-formed , and normalizing treatment shall be carried out
after hot forming. Test specimens shall be extracted from the same heat as the head, and subjected to the same heat treatments done on the head, and then a mechanical test shall be carried
outonit; The forming shape tolerance of ellipsoidal head for tubeside and shell side shall meet the requirement of UG-81 (b) ; After mechanical test, the shell side elliptical head shall
also be subject to intergranular corrosion test according to ASTM A262 practice E; the maximum permissible deviation e of tubeside ellip.head is 3.79mm.the maximum permissible deviation e
of shellside ellip.head is 4.83mm.

3.6 BN NP AR K SR A AR R AR . AH AR NTEE 2 1] (1 BF B N R T-ANR 5 B2 ) 5% 55150 mm - (6 in)

Weld joints in horizontal vessels shall not be located coincident with or across saddle supports. Longitudinal seam offset shall be the greater of five times the plate thickness or 150 mm (6 in).
BTIFALABAE CEFEA AN BINRGE R R BN 28 /b2~ o 27 Hkite, AR JCiRN 2 DAL BER,  MIFERE B B AR B IR AT, OB IR 4T
SEEE, IR AL A4S~ ) S B A 7 i 1 K 04 5~ PR B R AT RS

Openings and attachments (including reinforcing and support pads) shall clear weld seams by at least 2 inches. Subject to approval of the purchaser, if this construction is not possible, the seam
weld shall be ground flush and radiographed for a distance of 4 inches on either side of the opening or for the full length covered by an attachment plus 4 inches on both sides prior to welding
the nozzle or attachment to the exchanger.

3.8 I A AT BB BR O MG R B TR . ImI SR, SRR ARG N TR (32mm) o RIRM RIS SR B A X IR AG T B8R 2 A
BEJE LR SR AR AT BE G, IR H100%MT#E 4T R I 2LS0k I . Fabrication aids, temporary supporting lugs, etc., that are removed by gouging or thermal cutting shall not be
reduced less than 1/8 inch (3.2 mm) from the surface. The remaining material shall be ground flush with the base metal; the ground area shall not result in thinning below the specified wall
thickness , the surfaces shall be ground and subjected to a surface crack examination by 100%MT after their removal.

3.9 1.5 LA bR AR A FH VR R i s 15, RSB RS I () BRAIHC B, DA AR R R A ok B 2

At and above 1.5" diameter, bolting shall be suitable for hydraulic tensioning. bolting shall have adequate clearance and length for use of hydraulic bolt tensioner

3.10 FT A SR 0B R4 BB 4 BRI H SCF4WPI-670210% 5 1 PTFE T REIE T 77 kA7 3V

All stud bolts and nuts and waster shall be lubricated with PTFE dry film lubricant as per 4WPI-670210.

SMARAEATEM (8S) Bt &4 BRI, Bab&Y). M. WS, BRI, BARbRd. RN ESA SR &, SSARSE. MmElidt
b A I o< R s

Lubricants, thread compounds, paints, crayon markers, pickling solutions, ink markers, tapes and adhesives containing chlorides shall not be used on stainless steel (SS) or nickel alloys. SS
shall not come in contact with zinc, aluminum or other low melting point metals

312 25 1A kR 4 1ESSECr-Mof I i B AR FE FIR Sl 22« T BT Seth i, 75 22 S5 TS ik

The application of heat to correct weld distortion and dimensional deviation in SS or Cr-Mo steels is prohibited. For all other materials, pre-approval by Buyer is required.

313 ARSI 22 R B P il D F)~F 1 4% AP 660-2020 R 5H) EE5K .

The flatness tolerances on peripheral gasket contact surfaces other than nozzle flange facings shall be measured in accordance with table 5 of API 660-2020.

34 EAE R I NS R (2) AMEEPAE L E R (EI4AN R EEAI2AN B

Two (2) nuts and hardened washer shall be provided for each end of the stud (i.e. 4 nuts and 2 washers)

3AS /NTEE T M NAZ A TC 42, K2 BB v LIRS, B3 SR 42 R 100% RTAG I

Nozzle necks up to 12 NPS made from pipe material shall be seamless for Nozzle greater than 12 NPS made from plate & Longitudinal weld seams will be full radiographed.

4.5 4% Welding

4.1 B R AR T 58 BTS2 45 5 ASME IXEA 2 35T H SCAHABKM-PP-000-500550-A 2 4WEQ-1051 /%2 ABKM-PP-000-500530-A 23K .

Welding procedure qualification and welders' performance qualifications shall confirm to the requirements of Section IX of the ASME Code and Project specification ASBKM-PP-000-500550-A
and 4WEQ-1051 and A8KM-PP-000-500530-A.

4.2 7R R B R S MR AR I E B 3 B R4 . MRS N AR IEIRSE, AR IR AT SRR 2 A IR 480 2 AR5

Holding pressure butt welded joints shall be full penetration weld. Nozzle attachment welds, Lifting lug welds shall be full penetration weld. non-pressure-attachment welds to pressure parts shall
use full penetration welds;

4.3 XTI GENAE TS HTEM, JEXER X AT PTALIN, A A%k I 38 RS AR B B J5 B AT I 3, A REIE LI BRI TR

All butt welded joints shall be back chipped ,and the back-gouged area shall be subject to PT to demonstrate freedom from cracks or other flaws before rewelding on that side. Wherever back
chipping is not possible root run shall be welded by GTAW.

4ANRTE AR R G R I e P 9 BUHEARURE

The fillet weld height not dimensioned shall be equal to the thickness of thinner plate.

4.5 BRI B A0 BT SR e N R

Unless specified,all welds shall be continuous.

4675 1A F AN T R R AR AR

Non-removable welding backing strips or rings are prohibited.

4.7 RS BT SRR S A R AR 1) [ SR b XA Y AT

All welding performed on the exchanger shall be performed by qualified welders in accordance with the applicable national and regional code(s).

4. 8JREETT, N E MR EESk: JEEE . IEMBOECE . SRR R BRL e RAE () - T () MAFRMER SR eI A
WPSH K .

Prior to welding, joints shall be visually inspected for: cleanliness, correct groove configuration, alignment and root gap conditions, condition of tack welds if present, preheat if specified, and filler
metal to be used. They shall be in accordance with the WPS.

4.9 FRIEERIE N AR MR N ZFPRAEF IS 1/295F (38 mm) o RIMMICME . 158, A5 S HA G REE ER 7.

Surfaces to be welded shall be cleaned 1 1/2 inch (38 mm) on either side of the weld on the OD and ID. Surfaces shall be free from paint, oil,

dirt, scale, oxides, and other foreign material detrimental to the weld

5. TR JZ 8] & / Preheat and Interpass temperature

5.1 FRAREL R 5 2 T H SCEFASKM-PP-000-500550-A M EE 3K 5595k S AWEQ-1051 K WCE ) #A kb B % 7 EN207122-WCE-0002

Preheating and heat treatment requirements shall meet the article 9 of Project specification ABKM-PP-000-500550-A and 4WEQ-1051 and WCE's Heat Treatment Procedure
EN207122-WCE-0002

5.2 FeFEIE 4% 4 I S AR X (R 5 A5 k2 200 BHN, A FEEAS I SR 9236 A2 T H SCAASKM-PP-000-500550—A 28 11 5% S WCE fr £ i 1 46 2 F EN207122-WCE-0005
R

The hardness of weld metal and heat-affected zones of shell side shall not exceed 200 BHN., and the hardness test requirements shall meet the article 11.2 of Project specification
A8KM-PP-000-500550-A and WCE's Hardness Procedures EN207122-WCE-0005

5.3 MAEFCREREANAIN . FA R AEAE R 4% b dEAT 0 Ui

Hardness testing shall be conducted on each longitudinal, circumferential, and nozzle weld for shell side

5.4 5 R IREEREE /N T22HRC

The hardness of clad weld is less than 22HRC

6.7 3546 1l /Nondestructive examination

6.1 WL TC 151 K4 2% /See Nondestructive examination table

6.2 T4 NDE S 3 /2 151 H SCAFASKM-PP—-000-500550—A 5 1045% [ 2 3R /2 WCE FINDEFR 5 EN207122-WCE-0004f) 2 3R

NDE requirements shall meet the article 10 of Project specification ABKM-PP-000-500550-A and WCE's NDE Procedures EN207122-WCE-0004

6.3 FITANDERY. H 4% HEASNTHE#E M AESNT-TC- 1ABR 22 S5 b #E i S2 77 B G RIVGIE R 72 AT

All NDE shall be performed by personnel certified in accordance with ASNT Recommended Practice SNT-TC-1A or Seller's own certification program that has been approved by Buyer.
6. ATCAVURS I 25 SR A0 AR I Ph 3R AT — R = IR N R AT

Interpretation of NDE results shall be performed by personnel certified Level Il or Il

6.5 AT A LA (NDED R 2 LL T 2R a) JR4% 5 /0 48/Nef AR HEAT H . b) SRS HUEE (PWHT) JSiET

All nondestructive examination (NDE) shall; a) Not be performed until at least 48 hours after welding and b) Be performed after postweld heat treatment (PWHT).

6.6 JIT AT N HS A AN b IR SR AR BB o SR A BV B IR UV E R R 4%

The welds on all internal and external attachments shall be welded all around. The welds shall be checked by means of liquid-penetrant or magnetic particle methods.

6.7 MEFESE 5 PR PR RS R A AN D BEAT I 2 A BB A A A, RS PR E R AT RO A . A SRV AL, i H B A A R A 1
EF SBT3 E

Highly-stressed attachments, such as lifting lugs, shall be radiographed or ultrasonically checked before post-weld heat treatment and magnetic particle inspection after post-weld heat treatment.
No crack indication is allowed. A separate test certificate for the lifting lug or trunnion attachments welds shall be shipped with the equipment.

6.8 MRAEIHKY R A FEARAE M 20— (1) &) (25 mm) BERIEIAH COEAEEEN, HHAT100% PTA D

MT or PT examination of welds shall include a band of base metal at least one (1) inch (25 mm) wide on each side of the weld.

6.9 FEREI ML ST 29I YE R AT 100% MTREI W ANERAN, K347 100% PTASIND

Weld bevel edges over 2 inch (50 mm) shall be examined by MT (or PT for austenitic SS materials).

6. 10 WURAEHA IR DI A thoR AL HaUse 0, TS BR rEARE AT, JF R A2 EER o 12 X 3

If arc burns occur during magnetic particle examination, the arc burns shall be removed and the area reexamined by the magnetic yoke method

6. 11X T2 5 P A B v 4, SAd A HEVE

For PWHT'd equipment, the magnetic yoke method shall be used

6. 1212 B M BB A5 ASMESE LA 556 2% S0 T-641 B P Al pd 32 S 2K, ToiR ek o iy S AL an ey

Penetrant materials shall meet the requirements of Paragraph T-641 of Article 6, ASME Section V, for sulfur and halogen content regardless of the type of material to be examined.

6. 13U R o5 MR GEF2 IRUW-52HEAT Jm B S LA N, e B3 ) ) AR B 1 REARAR AR A B & LA FH A B R WPS F 45 4%

If the equipment welds are spot radiographed in accordance with uw-52, spots shall be selected so that examination is made of welds representing each WPS utilized on each type of equipment

7405/ Testing

7.0 JKIEREE ) ) & R IR RN AR 2 b E T RAR Wi &R IEES30° F (17° ©) , (EATFEMIL120° F (48° C) , LKA W2 XU 14 2 /€. -

The metal temperature during hydrostatic test be maintained at least 30°F (17°C) above the minimum design metal temperature, but need not exceed 120°F

(48°C), to minimize the risk of brittle fracture.7.2 7£ J& /7150 ], #7 Mi% 5 IENE A (288 AP RIAR TR o 415 £ BT ART S R R BT, A FH AH [R] 288 2R R4 ) 10 7
Bl %E, JREBEAT KRR

The gaskets used during pressure testing shall be the same type and material as the service gaskets. When equipment is dismantled for any cause, it shall be reassembled with the new gaskets
of the same type & material and re-hydrotested..

7.3 7K e i ] B2 PR AR 22 2 — /NI

Hydraulic test shall be maintained at least 1 hour.

7.4 T KRS K ROV . A KB ATV S & &/ T-50ppm - (FARRR T BRI K.

Water used for hydrostatically testing shall be condensate, demineralized, or potable with a soluble chloride content of less than 50ppm by volume.

7. 524 HAX /K B30 /K ) A& 2/ T 1ppmitf, AL I B AT 1%

Hot air may be used for drying if and only if the hydrostatic test water has chloride content of less than 1ppm.

7. 600 F 778 S B A5 P PR A i e B v Je AR ) B A 1% PRI SR S g, U SE R A, I B s o 8 S AR AR

If the bolts used during the pressure test exceed the design yield stress or 1% proof stress of the bolts, the bolts shall be replaced and new bolts shall be delivered with the finished vessel.

7.7 MR

Delete

8.3 1H 4b #/Surface treatment

8.1 Ve 4% I T 12 R 39 H S0 AFASKM-PP-000-50520-A K WCE i1 T 2EN207122-WCE-0017 .

Surface preparation and painting shall be carried out per Air Products specification ASKM-PP-000-50520-A and WCE's Surface Preparation and Painting Procedure
EN207122-WCE-0017.

8. 2%IBHT, AZHARRITC Y. BRI IR AN AR TS, HRNTC e R AR AR BRI R . RIS, AR TR
L. ARVFER A KHAT R URT E MRS, S IR KL .

Heat exchangers shall be free of foreign matter prior to shipment. Each exchanger shall be thoroughly cleaned inside and outside, and shall be free of grease, weld spatter, scale, slag, rust, and
other foreign matter. Exchangers shall be thoroughly dried after testing. Hot air drying by evaporation is not permitted. no trace of water shall be present after pressure testing

8.3 ANBEHNZR I BIFEAT RGN BlAL

PICKLING AND PASSIVATION SHALL BE CARRIED OUT FOR SS SURFACES.

9.8.%%,. Fric Fliz¥i/Packing, Marking & Shipping

9.4 Beh R PR I H e £ BLATA 30T H SCF4WGN-10001 F A 50 25K S WCE ) £ 3% 3 i 742 e EN207122-WCE-0008 .

Preparation for shipping of equipment, spares, and any loose items shall be in accordance with Air Products specifications 4WGN-10001 WCE's Packing/shipping preservation procedure
EN207122-WCE-0008

9.2 FANAEARRLA100 mm (4in) &1 BEBTER Air Products project & A5, X T-EF RS, %R BIFRENAL T0R270MA A B, FEAL TR MR AL E (AL
TAEAT B ORI H A

Each vessel shall be identified with the Air Products project and vessel tag numbers painted on using 100 mm (4 in) high letters. For horizontal vessels this identification marking shall be at the
90 and the 270 angle positions and located approximately midway between tangent lines (to the right of any centre of gravity marks).

9.4 et ae {034 barg (5psig) RIS AR, #8 AUON-10CEREAR, Sl& & CRUAE. Wik, 781K<5mg/m3.

TEERIIE S CH iy J G AR E AT B B, DUREF ISt 5 7, v 22 e 2R B A i iz sy

Vessels shall be pressurized with 0.34 bar g (5 psig) of dry, oil-free air or nitrogen. with a dew point of -10C or lower and a total oil content (aerosol, liquid, vapor) < 5mg/m3. Openings shall be
fully bolted in conjunction with service gaskets. to hold the shipping pressure. temporary shipping gaskets are prohibited for flanged connections

9 A I B BIAEREAN B R AL NG -E od s, 5 AR 1224 B ) A U s 1Y

Equipment that has been pressurized for shipping shall carry a warning notice at each blinded connection clearly indicating that the unit is pressurized with either air or nitrogen.

9.5 T ln Iy T BRUSE AT 5 5 4 P 3 THT SR PRIV Vi 2 A G A K

All temporary shipping cover plates/blinds shall meet the same cleaning inspection and acceptance requirements as that required for the internal surfaces of the vessels

9.6 AT A I B B BUFIMR AR 2 Bk 6 38 €2 RAL 10268 LR KL .

All temporary shipping plugs, metal or plywood cover plates and bolting shall be painted 'luminous yellow' RAL 1026 or similar.

9.7 fE L% RGUSAT BT LR BRI BT A I I 2508 S0 28 Mk B3 f, DABABAR IR . thabh, o Z7Es e i A 5 i e AT hRic sibsic, DUMETAE T I3k ER.
All temporary shipping supports that must be removed before operation of the packaged system shall be clearly identified by painting them YELLOW. In addition,they must be tagged or labeled
with written instructions for their removal at the plant site prior to operation.

9.8 N SR ML . A AF A NS bR B N BRI ER 2

Spare parts shall be packed separately from the exchanger. Spare part packages shall be clearly marked with contents and exchanger number

9.9 fEFT A I L LG EARSE G i @inss, A TR AR, LAEST TR

Apply a label or wired metal tag on all opening that states, “contents are under Nitrogen pressure and must be depressurized before opening”

10.45 i #2511/ Spares

i, WA

H e 200%

AL NAL SO 2 5 B T SRR R BRI - 10% (D24

For construction, commissioning, and start-up

-Gaskets for girth flanges, manholes, hand holes and blinded nozzles :  200%

-Stud bolt/nuts for girth ranges, manholes and blinded nozzles : 10% (min 2 pieces)

11. 445 S &2 4 L3R IWELD OVERLAY AND CLAD RESTORATION

TR HE AR S 42 R I5T H A0 ABKM-PP-000-500550-A Rev.0B 28 1325 1HEAT

weld overlay and clad restoration shall be performed in accordance with the article 13 of Project specification ABKM-PP-000-500550-A Rev.0B

11.23% [HI £ %% /Surface Preparation

M2 AR AR T N % M s R AN A e, s B . Rl b liEss

Surfaces to be welded shall be free from laps, pits or other surface irregularities and foreign matter such as scale, spatter, grease, etc

1122 AE BER IR SEHT, B E B BRI, R0 Z 4T (642K o RIBSA TS T DX IS A% FH Al IR B A BR AV v AT i 2], AR e = R 2
Cladding shall be stripped back from the base metal for a minimum distance of 1/4 inch (6.4 mm) on each side prior to base metal welding. The stripped-back area shall be etched with a nitric
acid or copper sulfate solution to ensure complete removal of the cladding.

1238 SR GEH) M RDIAETE Z IR e /R e . R NREAT, 78 )2 5 A v s e < 3R T L 1

The base metal for clad restored seams shall be completely welded before the clad restoration is applied. The base metal surface at the cladding interface shall be ground flush before cladding
restoration

113413 1552 %2 3K [F abrication Welding Requirements

M3 ABRAE K T7 Bevt BRI ARG b Sy A R, 45 D) T 2 R 3 [ b P 5 ) SR A S5 B /N JB S D 1189~ (3.2 mm)

Minimum thickness of weld overlay after grinding and surface preparation shall be 1/8 inch (3.2 mm) unless otherwise specified in Buyer design drawings or data sheets.
M.32BRAEK Ty A fbE, 75 WUHEIR 28 73 19 2 AT

Weld overlays shall be deposited in two layers unless otherwise approved by Buyer.

11.332 EHER B BN ZHON 515 8 TZVEE th & i 12 B A

Multiple-layer overlay welds shall have the same minimum number of layers as those qualified on the welding procedure qualification.

1.3 AR 2 BT 7 AN A ORI TE Y 2 28 N BRI LR J7 1 o X T AR /N T 1238 5) (300 mm) /N ELAR Y, MRE mIVE AN IR DTAR

The weld overlay shall be deposited such that weld passes are oriented circumferentially around the inside of the vessel. In the case of small diameter nozzles less than 12 inches (300 mm)
inside diameter, the weld passes may be deposited in the longitudinal direction.

11.477 Fhi Ak 221856 /Production Chemical Testing

AR R ROE I 2 e R A B A AT I e . A2 M SN A T HESR R R — R R BE AT o SRTIT, R HEAR 2 R B R1/8E~) (3.222K) R MHEIRZ
I IURE ) BN IR S

The production weld overlay deposits shall be verified by check analysis of the principal elements. Chemical analysis shall be taken from a depth equal to one-half the overlay thickness.
However, 1/8 inch (3.2 mm) on the specified overlay thickness is the minimum distance from the overlay surface that a sample shall be taken.

A2 T EZA, MAEF200°F 7R (18°FJ72K) HESE R BN alRE, IR MOE A R P e i R4 20 CandeE) I — MR .

One test sample shall be taken from each 200 sq. ft. (18 sg. m.) of overlay surface for major components and one representative sample from each group of subassemblies, such as nozzles,
welded by the same procedure.

AN TREEMIFHIHEANR, HERR B DGR B — DA, AN EREA — DA

For production clad restoration, overlay deposits shall have one sample for each circumferential seam and one sample for each longitudinal seam.

11.4.440 2 3 a6 T 78 SE G 2= AT IRAL 52 0 1T, BUAR R R ABKM-PP-000-500512-A T8 i PMIBI X (FEZESRADVRBED 34T DI

Testing can be by wet chemical analysis in a laboratory or by PMI testing (at the required depth) in accordance with Specification ABKM-PP-000-500512-A, Positive Materials Identification
114500 T B RARAF MR AL T, BB LR 6E: Co Niv My CrfliMo. % T3 E AEEAN, &R & CoMTic W ] id i Ak i ik 9e I E SRS B, WAk
PR AR R T2 TR o 5% BRI 7 7 2 7 £ AP RP 5820 8.3, 21 26B 212 4 R

For austenitic SS weld deposits, the following elements shall be reported: C, Ni, Mn, Cr and Mo. For stabilized stainless steels, Cb and Ti shall also be reported. Nitrogen shall be reported for
overlay made with gas shielded welding processes, when available from the approved test method. The completed overlay shall meet the chemical composition requirements of API RP 582,
Annex B.3.2 and Table B.2.

11.5JG 4545 I /Nondestructive Examination

5P 1R N IR T B ATEA3.7 1563647 B A AT, H AR REAT AT f At G 45 Aer I 2w AT

All welds shall be examined visually in accordance with the article 13.7.1 of Project specification ASBKM-PP-000-500550-A Rev.0B

and this shall be done before any other nondestructive examinations are performed.

115250145 M A5 2 R £ 2 AR 40 2 THI [ 4% I8 9 I 40 715 ABKM-PP-000-500550-A Rev.0B 5 13.7.24% JZASME VIII-2557 5.7 4 #E47T100% PTG 7, GHEMFRW i (2)
HAZAE P b (A b B, JRAEHENRSE 2 2 AT AN IR, NN — E A TPTAC I . A R 75 SN THESRZ, GInseis Ak = s,  NAS N T8 .
oI R AE AR I F A S 3R AT

All weld overlay and clad restored weld surfaces, shall be 100% PT examined in accordance with the article 13.7.2 of Project specification ABKM-PP-000-500550-A Rev.0B & ASME code ,
section VIII, Division 2, part 7.5.7,  When the overlay involves two passes (layers) and the procedure uses an intermediate heat treatment with cooling to room temperature prior to applying the
second layer, each layer shall be examined. Where overlay is to be machined, such as in nozzles and flange facing, machined surfaces shall be examined. Examination shall be performed after
PWHT

11.5. 34 4525 2 BORTAS I 5 745 A ASME VIII-1 UCL-358% 55 —TPW-51 /B3R - (lnid )

Radiography of weld overlayed vessels shall be in accordance with ASME Section VIII, Division I, UCL-35 or Section |, PW-51, as applicable

TGHENR B & )2 HEIR 1 I 308 B R AF & 11 H R ABKM-PP-000-500550-A % 11 hit £ 13.8 5% I &

Weld Repairs in Overlays or Clad Restorations shall be in accordance with the article 13.8 of Project specification ABKM-PP-000-500550-A Rev.0B

12 I8 5B BOE RS,

Joints between tubes and tubesheets

12,13 PV 15 8 BRI -2 6 A2 T H R Y ABKM-PP-000-500530-A %5 5.25% % 3Kk e WCE ) 45 #4545 A 3% 45 7 P EN207123-WCE-0007

the article 5.2 of Project specification ABKM-PP-000-500530-A shall apply to tube-to-tubesheet welding,and WCE's Tube to tubesheet Joint Procedure EN207123-WCE-0007

12240 V8 58 B RN CR FHGTAW L 2, I A SR ik (R htiRERS) AN TP RE R

Tube-to-tubesheet welds shall be made using the GTAW process with the addition of filler metal. The weld throats (minimum leak paths) shall not be less than the thickness of the tube wall.
12,3370 4 J@ S5 6 /2 T3 H ANEABKM-PP-000-500530-A 555.2.3 5% 23K

The filler metal shall be in accordance with the article 5.2.3 of Project specification ASKM-PP-000-500530-A

12 4R AE K T7 L AE BACLRY A, 5 RIS R 75 2% 28 3% 280 I <

The shielding gas shall be argon with 2 to 3% nitrogen unless an alternate shielding gas is approved by Buyer.

12,50 T o B ARk, ATEMR AT IEIK (<3%) DAORFREEHD, 13RS5, R E DMK (<3%) , PLIHERHEAVE ME B 8] 42T .

For strength welded joints, a light roll (<3%) may be used before welding to maintain fitup. A light roll (<3%) may also be required on shell and tube exchangers after welding (with no harder
rolling) to remove the crevice between the tube and tubesheet.

12.6 AR 4EASME Section IX QW-193F115T H #1 5 ABKM-PP-000-500530-A I 557.35% 23K, A FH mokeup %6 i 105X e pvi 5 B OIS R e 3R AT 485 o

The tube-to-tubesheet welding procedures shall be qualified using a mockup qualification test in accordance with ASME Section IX, QW-193, and the article 7.3 of Project specification
A8KM-PP-000-500530-A Rev.0

12.7 R ARHE 1 H A EABKM-PP-000-500530-A 11557 355 H AYZESK , 1 il mokeup 45 5& B IG X He A B A BRUIKHE AR Fr b AT 4652

The tube-to-tubesheet rolled procedures shall be qualified using a mockup qualification test in accordance with the article 7.3 of Project specification ASKM-PP-000-500530-A Rev.0

12.8 A 5B R o) P AR, P9 TE AR 52 (A0S S ML T 180° FE B X K 2 i, AR I I S2 K I WRLAE0 kPa (7.5 psi) H1100 kPa (15 psi) - [A] )& 5 T A FE AT
AR, DUIRIEE B e B, DU 2 kR

Tube-to-tubesheet joints shall be welded in two welding layers, the start arc welding point for layer shall be stagger 180 degree, Tube weld integrity shall be verified before final expansion of the
tubes by a pneumatic test from the shell side at a gauge pressure of between 50 kPa (7.5 psi) and 100 kPa (15 psi), using a soap-water solution to identify leaks

12.9F I G 4% J5 FEEAT100%PTRLIN . PTE 5 FREEAT MG AK, W K 50 55 PR gE A7 25 AR S8 1 156 AT 00% P TAS I«

and the final layer shall be examined by air leakage test with 15psi & 100%PT. After that, tube expansion should be performed, and air leakage test with 50 kPa(ga) & 100%PT. shall be
performed again after expansion.

12.10 BEXS 2270 6% ) Fr 4 M VE IR G EAT BR BRI, JEAR G )R 35~65%, FAFEWANX: 30~45%, MRE%EEJE: 30%~65%:

FERRITE TEST FOR MINIMUM 5% OF FINAL TUBE WELDS SHALL BE PERFORMED, Ferrite content at these locations shall be 35-65% in base metal, 30-45% in the HAZ, and 30-65% in
weld metal

AIR 7.

PRODUCTS £=- FLUOR.

Air Products Project Number | EN207122 Fluor Project Number ABKM

Project Name World Energy Renewables Project | RFQ No. ABKM-4-403-RQ

Purchase Order Number | 4505600570 PO/Contract No A8KM-4-403-PO-4

Air Products Open Text | no7122-WUXI-93-00063 Project Area SWS/H2S
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