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2oy S1 i STANDARDS OF DESIGN,FABRICATION ,INSPECTION & ACCEPTANCE DESIGN DATA
=3 \ 1. ASME SECTION VIIi DIV.1 2021 ED. R 7 2 g B
S bt S . 2. TEMA Tenth Edition CLASS R DESIGNATION SRR Bl | TIEESDE
30.157" [766] 114.016" [2896] 3. API660-2020. B RIR, .
‘ EXCHANGER TYPE(TEMA)
12.126" [308] 17.48" [444] 76.677" [1947.6] ( —
FERER 103.48
HEAT TRANSFER SURFACE AREA
S anet , DESIGN DUTY (MM Btu/hr) 1.2959
i L] :
5 BRI (W ISISNE) - psiglbargl o.45145 171,03 232115 [16/1.03]
1.063" [27] DESIGN PRESSURE (INT/EXT)
A _ OPERATING PRESSURE
a8lfe 3|E 5 =1y BARWIEES  psigbarg]| 41212844 | 5121[364]
N i ; é i ' a E ) MAWP(INTERNAL) (Limited by nozzle flange)| (Limited by nozzle flange)
= = g g T 10x6.201"[157.5]=62.008" [1575] o % 1.969" [50] BARWIAEES  psigbarg]| gy @300 [148.9] FV @400 [2044]
L 2 ) 3 MAWP(EXTERNAL)
¢ < ¢ " ¢ | o , BRKAYES psig[barg] 600 [41.4] 641.47 [44.227]
§ l MAP (Limited by nozzle flange)| (Limited by Flat Cover)
. *f I I I I I | » 1 R °F[°C] | 430 [221.1)/300 [148.89] 430 [221.17400 [204.44]
= 2,953 [75] H——% Y - - ] B ] DESIGN TEMPERATURE NOTE.1 NOTE.2
: § Lé : \‘: . Iﬂ;ﬂg OF[OC] 120 [48.89)/140 [60.00] | 328 [164.4]/297.12 [147.3]
= - o S— - - - - Y - L ] * OPERATING TEMPERATURE
PSRN ! S : e : . - == - - . : : : . . ~ : | BRBT ERIRE Fl 32@412PSIG | 32 @512.1 PSIG
[/ /}\; i\) =) ' 17.913" [455] 1# 5% 6# H 8tt oft 10# = / i NB REGISTRATION YES MID{I\’g’T)ﬁ
i . - - - = : S : 5 ! : ; Blended Pretreat Feed Steam
< 3,\_ =0y ' : 1 | [ [ l [ /" 21ELLPHEAD | FSHECERTIFIGHIE :E;(W"h L Dei'z"ag) %’;R%‘:LI;G FLUID
1 ' T . I ; J I ’ NOR.0.315" [8] 7 B A
N\ \J-//L o I T 1 e ! o L . . e - o | . s . - - | " ‘ SHELL SIDE TUBE SIDE VESSEL SERVICE
VS % = ~—1 - - - — b vy =, MIN.0.256" [6.5] T/ kERS%  psiglbarg] YEH2S TR
—_— TN E | B N 779.5[53.78] | 832.1[57.37] NO NO
_J %\/ h) == — - - — , NAME PLATE : ¥ : ’\I g SHOP HYDROSTATIC TEST WET H2S SERVICE
N a @ A RN , 19.685" [500] KT mokEs poiobarcl) o oo o0 | o6 o s oap | BLR i -
Sy ly” < _ o1sT i I E vy t FIELD HYDROSTATIC TEST it HYDROGEN SERVICE
\ A ! 1 ' T} { A
A T S50 [ | e - ' R psiglbarg] / / REGEL 3E 25t /Nonlethal | JEZXFE/Nonlethal
R i PNEUMATIC TEST FLUID LETHAL SERVICE
‘ & & : : ‘ HEEER Lb[Kg] IR b/ Tkg/m’
, 1 rR lkg/m] . .
: i = =1 [ —i X . T%%% %E%IL | ool S, 3240 [1497] e 56.4[903]
= , = = Z= N
L, N r % = =E Lb[Kg] 3308 [1529] RS E Infmml | 416 11.588] R Bt
' | S S 1 EMPTY WEIGHT CORROSION ALLOWANCE NOTE 3
n [ | © I 1 5"[1 27] N—" Lrmd J S N
19.606" [498] e | ;fc%fwa - LblKa] 3308 [1529] Jﬁﬁﬁﬁiﬁéﬁgﬁﬁmm 0.85/1.0 085
" " 1'125.4
e - \ e @ = | ' SER (LY Lbikgl 37131688 & R tIm]| 6604 0.187 3.219[0.091
FOR REMOVE BUNDLE 58.616" [1488.8 OPERATING WEIGHT(CORRODED) [ ] CAPACITY g [ : ] . [ ' ]
e it @ HIBTRIS £ BRAF E B (15 ) Lb[Kg] 3845 [1748] IR AN NO only tubesheet
(C.G. For Empty Condition) B s — - e OPERATING WEIGHT(UNCORRODED) IMPACT TEST
" H 1$1, >, i W i 3
60.493" [1536.5)(C.G. For Operating Condition) FIXED SADDLE / ;Jé SET}ViSEIﬁéi:;?)EL;;[Kg] 3898 [1772] S%;SZBER o ' 5
?%i‘b@@é Sllding plate 05!![12.7] ‘ ) = N ] "
A-A TV T2 , SLIDING SADDLE R PR £ t=0.236"[6] N | TEST WEIGHT(SHOP) TUBE-TO-TUBESHEET JOINT Strength Welded+Light Expansion
S ¥e) | .
— < | EREE B 8] BE S 5 B E -
ERRE s ERERE LblKg] 657 [299] 1"/90°/36U
Q@ PITCH/PATTERN/NO
@ CHANNEL LIFTING LUG u Tii% %PQDLE st T bR E/ﬁ&ﬁﬂe
B ==N WE 1 B " " "
: i _ B @ | CHANNEL WEIGHT 837 [380] TUBE 0.D/WALL THK/LENGTH D ieanpum ot
10.827" [275] ! < : > . \ EEEEE
‘ = i L X K | Cﬁf@iim WEIGHT 202[92] p}i}sé'r;?;vﬁsﬂH EAT TREATMENT AREINO BEENG 0 i
6" [152.4] 6" [152.4] % % / | / EARTHING LUG EARTHING LUG : ' S0 TRENE - o i
' ‘ : ] Jq — i , RS SDs=1.077g, 5D1=0.996g, Ste Giaseen | AL /A FYALHE _ B g | SEE Other Requiements
_ 3"[76.2] . 3"[76.2] *x @/,/@—" 3 K 4 ﬁ .. SEISMIC DESIGN CODE _|IMP. FACTOR=1.5, DESIGN CATEGORY=D POST FORMING HEAT TREATMENT| Solution annealing } ~ ang Notes 2.9
S ) S 4 g )
\ / 8 : el r/ & f :f%\\\? | £ /\ | r BB HLE ASCE 7-2016 PRI SRR i 15 (H) 2 (IH)
' 8| & | For 7 /8" anchor bolt H . -+ | I + = — . 12 } | WIND DESIGN CODE - INSULATION TYPE/THK
1 2| 8 (D | material: ASTMF1554Gr36 | €D @ K W9 h ' ] B RGE mph.[m/s] 1145.2] B kKA E s In.[mm]
* | 5 hnd Sfpigey others ' B ol | —q EXPOSURE CATEGORY=C | FIREPROOF MATERIALTHK b b
B O 2 @ = = | | = K O | s £ BASIC WIND VELOCITY ks J:eli?@ Roor
VEN BAFFLE CUT LINE : . \v = : ' <o pr—— % EEGE
SERET 2 g 8 S S T B == L | ] " |NOZZLE ORIENTATION AS PER THIS DWG | PAINT SYSTEM CODE . Syslams
— . & g o ® X T % 18 Bl R [ e 5 R : - a—
j = SLIDING SADDLE i FIXED SADDLE NOTE.1:300°F is for shell side F.V case. .
R > & @ AL NAME PLATE NOTE.2:400°F is for tube side F.V case. As Buillt O DOYG
....... & NOTE.3: Tubesheet total corrosion allowance:1/16", Tube:0: Ve ——
n oreray 2 | i B LI NOZZLES LOADS LISTEHAC Xuwei TR
/ . X . A
@ @T} 51" [1295.4] Engineer in Responsible Charge
“IE . : = FORCES (UNIT: Lbf) MOMENTS (UNIT: Lbf-ft)
AR 10\ > ' . MAXIMUM FOUNDATION LOADING DATA(ASD) B F% NOZZLE SCHEDULE f NOZZLE | NPS
—\R ! % sl FERERRYE, VR Ry R EHEE { . F Fx Fz Mx Mz M
@ | sign AR D 0010283219 TOTAL %% | HE o E S **;ff;f;ﬁg/mm BRI P2 e onen  BRRER | & w y y
" ! . PROJECTION FROM VESSEL|
f : e : " 1060 | 1340 | 1340 | 1080 | 1360 | 1720
- \Q) e (Hame) | EMPTY | OPERATING | SHUTDowN| MARK| QTY. | NPS s§: (gHK ODXTHK. | RATING | CONNECTING STD. TYPE| cL. To Fuiee Face SERVICE BEMARKS T4 | 3"(2X3004)
[ {20z o g e Rt ™ |1 || pog |- CL600 |ASMEB165-2017 LWNRF | 23°[5642] | TS INLET T2 [3(X300#) 1060 | 1340 | 1340 | 1080 | 1360 | 1720
it -' TRANSVERSE SHEAR (Lbf) 1743 | 1743 174.3
¢ e N ! PROJECT SPECIFICATION WIND LOAD 0.803" . 2800 3500 3500 5340 o 8620
gl o NO.| DOC. NO. DESCRIPTIONS Rev TRANSVERSE BENDING (Lbfin)| 4358 | 4358 4358 | T2 |1 | 3" | [204] |- CUB00 v et an VRS | 2 Bl | IS OUTLET 51 |6 (200
e 0.562" [0.D12.625X0.63
l & & 1| ABKM-PP-000-200001-A | Plant Site Data Sheet B LONGITUDINAL SHEAR (Lbf) 49.89 49.89 4989 | g1 | 1 6" | [1497] 0[8%320)(1& CLO00 |ASMEBI65-2017 WNRF | 23'[5842 | SSINLET ' s2 6" (2x300%) | 2800 3500 | 3500 | 5340 | 6760 | 8620
3¢ N¢ Structural Data for Mechanical W T
w| P4 2| AGKWHPP-O00400002A | Eq\ioment General . 0 LONGITUDINAL BENDING( Lbfin)| 124725 | 1247.25 124725 | o |4 | 6| 1427 | oGena| CLO0O |asuEstesa wnRe | zvEma | ssoUTLET FUTURE MACHINING ALLOWANCE (AT SITE)
&N n B E o ¥ ' Design of Lifting Component for ! . L 0.125" 0.125" ) o
S 10.827" [275] RN i S 3 | ABKM-PP-000-500005-A | echanical Equipment 0 TRANSVERSE SHEAR (Lbf 1825 2115.2 - 0.653" e m— -GASKET SURFACE OF TUBESHEET:0.125
2 SARTHING LG 4 | ABKN-PP-000-500510-A | Hot Insulation oc w la |2 e ] - CL300 | ASMEBI6.52017 LWNRF | mmyseeDwe| TS VENT WITHBL, o 128 025" 4 -GASKET SURFACE OF GIRTH FLANGE:0.125"
= | TRANSVERSE BENDING ( Lbf-in) | 45625 | 52880 - ' : -PASS PARTITION RIB OF TUBESHEET AND FLAT
i 5 | ABKM-PP-000-500520-A | Painting oD EARTHQUAKE : ) P Aux1~2 2 9" ?chi(]) - CL300 |ASMEB16.5-2017 WNRF | 1 f)SEEDWG| AUXILIARY WITH BL. COVER:0.125"
[ :I 6 | ABKM-PP-000-500512-A | Positive Material Identification - PMI 0 LONGITUDINAL SHEAR (Lbf) 1o 2 ) : 0.653" CL300 |ASMEB1652017 LANRF | mpseeowe| AUXILIARY WITH BL R -PASS PARTITION PLATE:0.125" (BOTH SIDE)
7 | ABKM-PP-000-500530-A | Materials and Fabrication Requirements LONGITUDINAL BENDING ( Lbfin)| 45625 | 52880 - w342 |2 | 166 |- ' AEIRE '/ P- | CHANNEL -GIRTH FLANGE OUTER FACE:0.125"
for Duplex Stainless Steel : | FLANFE -EXTENDED FLANGE FACE OF TUBESHEET:0.125"
8"[203.2] . 8 | ABKM-PP-000-500550-A | Welding-NDE Requirements for Equipment 0c Bundle pull out: @150% bundle weight 986 Ibf o T SHelL -GASKET SURFACE & OUTER FACE OF FLAT COVER
<° =
13330.2] % 9 | A8KM-PP-000-50720-A Shell and Tube Heat Exchangers 0 CHANNEL SKID BARS/RAILS SA-240 316L % {3 f& % NONDESTRUCTIVE EXAMfNAT'ON . % =
S 10 | DELETE SRS RBFE IR MRS | HRRG | * ,
T R , FLAT COVER SA-266 Gr. 2N IMPINGEMENT PLATE 8 BRI BLERS | BEEL AL RT uT M.T P.T REMARKS AIR R
11 | SPEC-MED- ign Basi i ipme: - 1 , ’ ,
esign Basis for Mecnanical Equipmen 0 CHANNEL FLANGE SA-266 Gr. 2N SPACERS SA-213 TP316L JOINT TYPE OR WELD SEAM NO [JOINT EFFICIENCY] K el | a4 2% 5 ) ) Ao 8 i m‘:&u F l U o ®
12 | 4WPI-670210 Bolt-Up Procedure for Flanged Connections 5 R o Appendix 12 | Appendix 6] Appendix |
13 | Form 8232 Flanged Joint Assembly Record and Tightening Sequence CHANNEL SHELL SA-516 Gr. 70N EXTERNAL ATTACHMENTS FOR CHANNEL SA-516 Gr.70N =7 ' s / / 100% ' Air Products Project Number | EN207123 Fluor Project Number ASKM
AB% SHELL SIDE 0.85 SPOT - 2 . —
14 | SPEC-ENG-DOC001 Supplier-Designed, Shop-Fabricated Pressure Equipment 0 NOZZLE NECK SA-106 Gr.B EXTERNAL ATTACHMENTS FOR SHELL SA-240 316L CATEGORY AB = e oy e / o : T Project Name World Energy Renew Utilities US7L | RFQ No. A8KM-4-403
. = 0
SADDLE TOTAL 15 | SPEC-ENG-DOC002 | Shell & Tube Heat Exchanger 0 NOZZLE FLANGE SA-105N EXTERNAL BOLTING/ NUT SA-193 B7 / SA-194 2H &;QBE SLD__E% = Purchase Order Number | 4505600575 PO/Contract No ABKM-4-403-PO-6
—=—JJ0 i . L
FIXED SLIDING 16 | SPEC-ENG-MQO057 Mechanical Equipment Gaskets 3= F2 |GIRTH FLANGE TOSHELL 0.85 SPOT UW-52 / / 100% ‘ ggcﬁﬁggft:u%ﬁ? e EN207123-WUXI-9V3-00025 | Project Area Utilities
| e 1 PASS PARTITION SA-516 Gr.7ON INTERNAL BOLTING/ NUT . T= i |
EMPTY WEIGHT (Ib) 522.5 2785.5 3308 17 | 2weh10001 Shipment and Packing Specification for Equipment : © |SHELL SiDE| BE iR = / / / / / 100% Jf Client WORLD ENERGY PARAMOUNT | Client Doc No:
OPERATING WEIGHT (Ib) | and Materials being Exported Directly by Vendors 6 SHELL SUPPORTS SA516 Gr. 70N/SA-240 316L ':t NOZZLE TO FLANGE 5 R TIASBULT B W T, T e i
T - — o i o il : ' 2 0 Attt v/ ISSUED FOR APPROVAL Hu Wench sh gf : Zh Kevin Y. : 28-0ct-22
OPERATING WEIGHT (Ib TR , : . K s Ay S 3 Lty u Wenchao engfang Zhao evin Yang -
(UNCORRODED) (Ib) 749 3096 3845 19 | SPEC-ENG-MQ042 Material Certification and Retesting Requirements 0 Z HEAD SA-240 316L SLIDING PLATE BY OTHERS &) o &%ﬁﬁ;ﬁ&ﬁu 0.85 SPOT UW-52 / 100% / 02 HEHEYE/ ISSUED FOR APPROVAL Hu Wenchao | Shengfang Zhao Kevin Yang 29-Sep-22
TEST WEIGHTFIELD) (i) L 31 o 5 | sHELL SA-182 F316L ANBHDR BOLTS ASTM F1554 Grades 36 B o[B8 Sk / / / / 100% / 01 fEHL7/ 1ISSUED FOR APPROVAL HuWenchao | Shengfang Zhao | KevinYang |  27-May-22
RESENEI R 210 o} L 3% i = : e e WK REV BR VX B DESCRIPTION ¥ 7H/PREPARED [ BZ/REVIEWED |HL/E/APPROVED|  F JI/DATE
i I SHELL FLANGE SA-182 F316L GIRTH FLAGE GASKET GMGC-316L+graphite filler % R
iRl wxcesi7-03 | 11 | MR SPIRAL WOUND-316L+graphite filer - 3 EREBRRATGULEERRARAAM = ALANAFTIRRUREHLE= Y. :
NOZZLE DETAIL DRAWING DF_L%E& = NOZZLE NECK SA-312 TP316L NOZZLE FLAGE GASKET INNER & OUTER RING:316L ?Y%EE D / / / / Tu1b%0 s/: e SrJGOHOS/iOd 5 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.
B RVE WXCE6717-02 | 111 | &% = WXCE6717-07 | 111 : BT E World Energy
SHIPPING AND LIFTING DETAIL DRAWING ’ R E 54 J 7Y I\ = !
B,%“é?'éé i M | REHEE WXCEST17-06 | 11 | e ORE TR R e RERAE SARTHING Lue = LIFTING LUG WELDS ! / : LU 10 i \ %I‘E% ’HﬁIiié% H}XITJJ ﬁ BE A\ EJ T
SHELL DETAIL DRAWING pRTE R INSULATION CLIP DETAIL DRAWING . - T M (bt NAMEPLATE SS.304 IRgE / | / / 100% 100% WUXI CHEMICAL EQUIPMENT CO..LTD. BB ﬁélﬂﬁﬁ‘
E BhE 1" PART BOLT SIZE TORQfJE ) VB BUNLLE ;‘;ﬁ’gg ﬂ%@gﬁ%g = ’ DESIGN PHASE|  Detail Design
GENERAL ASSEMBLY DRAWING 11| WXCEST17-00 | 22 |\aviEpLATE DETAIL DRAWING | WXCEST17-05 TUBES SA789 532205 (Seamless)| NAMEPLATE BRACKET SA-240 316L i o / / / / / 100% | " ) T RER= e
> I B K EEE CHANNEL FLANGE 5 ‘ PREPARED m ;ﬁ) 2903 Jo T-20002 Recirculating Exchanger ITEM NO
il WXCE6717-00 | 112 WXCE6717-04 | 11 AND SHELL FLANGE il 675 . COLLAR BOLTS (INTEGRAL): | SA-193B7 S ‘ i o
GENERAL ASSEMBLY DRAWING I SADDLE AND LIFTING LUG DETAIL DRAWING 0 TUBESHEET TUBESHEETS SA-182 F60 0 ( X 1R B BT P A 2 T B AT i & B GENERAL ASSEMBLY DRAWING I H = S—
% o 5 S & R A5 L i SA-240 316L JACK SCREW / DOWEL PIN $S.304 Lifting lugs shall be ultrasonically checked and magnetic particle inspection . ‘f REVIEWED ﬁﬂ% % 293 |- DWG. NO.
TITLE DWG.NO. _|seern TITLE DWG.NO.  |steerno.| | NOZZLE Auxi~4, TV 5/g" ) BAFFLES B , " e B . Bk g, B1R K2R
B4 4% DRAWING SUMMARY TIE / SEAL RODS: SA-479 316L For requirements of NDT, see clause 6 of "Other Requirements and Notes” APPROVED //—2 223.3.19 |SCALE REV. PAGE 1 OF 2
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Other Requirements and Notes: |
1.— %>R /General requirements 4
11 BRERS, A R USEHIARE, BSHIPAEBIRS, H5HKEIRS. |
All dimensions shall be in US customary unit as primary unit and metric unit shown in bracket, unless otherwise specifi ed.
1.2 EZ B R LN RS R PLLE,

Flange bolt holes shall straddle the natural centerlines of exchanger. ; {
1. 3 AZEMFFEASMESE \GE 175 API-660FITEMA-RRIER, BRIFEKAFNE, BN RHABHREAZE.

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

2.4 #lMaterials :
215 JE TC PRI 52 FE T AR A1 R4 & ASME Section I, Part AT B S #4SPEC-ENG-MQO42 FIALHEFIMPS LA, U4 S : EN207123-MPS,
Material of pressure and non pressure retaining parts shall be in accordance with ASME Section I, Part A and Project specification SPEC-ENG-MQ042, and
Material Purchasing Specification, Document No: EN207123-MPS
2.2 FrE ARSI AR i EN10204H3.128IE 5, H R HR I H MIESPEC-ENG-MQO421 B Sk A 1T B K
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 M4 #% BB T H SC4FASKM-PP-000-500512-A K& WCE A FE F-EN207123-WCE-00103£47PMI.
PMI shall be performed in accordance with specification ASKM-PP-000-500512-A and WCE's PMI PROCEDURE EN207 123 WCE-0010.
2. AT B REAS B
All tubes shall be one piece without circumferential weld seams
2.5 B8 by B B AR TR 2 P R T B P
HARDNESS OF GASKET SHALL BE LOWER THAN THAT OF FLANGE CONTACT SURFACE
2.6 3 B B L T B MTESPEC - ENG - MQOS7HIZE SR
GASKETS SHALL COMPLY WITH THE REQUIREMENTS OF SPEC - ENG - MQ057
2.7 X T XUAHNHAE, B & 2R 90.14%~0.20%
FOR DSS TUBES, NITROGEN CONTENT SHALL BE 0.14% - 0.20%
2.8 BRI =M BRI Z R4l Rl
CHANNEL GIRTH FLANGE SHALL BE PRODUCED TO FINE GRAIN PRACTICE.
2.9. URVE S| 5 RZEH 2N 150mm K BB BRSIHAT B IR KA. HAb 2 R R I %,
P # b
Tube u-bends shall receive post bend solution annealing heat treatment. Heat treatment shall use electric clamp methodjs and the procedure shall be submitted to
Buyer for approval. Furnace heat treatments are not allowed
2.10 RL7F A ABKM-PP-000-500530-A 25 4.16 B¢ Hh it 3 #AVE B B ISR
ADDITIONAL REQUIREMENTS FOR TUBING AS PER PARA 4.16 OF A8KM-PP-000-500530-A SHALL BE COMPLIEL| WITH
2MBTE AR B R B R A A AT E, FERERLHRTIHMERZIEMG. 6| (EART) rEmERM. Bk,
BiE. BEMES.
(WHERBEERIRM . BT NE— M E#HITE;
QXN TAREERSMSE, NMNEXTENELRNE—X (a8 RABRERRE RN E- —UIE%%;F%ETEWE, —IREFEHME) ;
QR HEE R LA R Il & -v
(A)PRHEIE 2= MAE AR N 1 S ik Z AR i
G TEARE, HIEHEMIEFMA% (BRE—MLED ‘
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 meTsurements - 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. i
(5) For heat exchanger tubes, 5% of each lot shall be measured by the fabricator (one location per tube). -
2. 12B AR IZRBASTM 923, J7vEBREAT B LLVAIBR O ille, R ROl L ﬁﬁ?#ﬁﬁ‘ﬂﬁiglﬂiﬁﬁ BRIIRE A-40° CEE
&, =R RMA N T 54T
Charpy-V(Cv) impact test for tube sheet shall be performed as per ASTM A923, Method B.. The test specimen shall haw) its longitudinal axis located perpendicular
to the direction of major woﬂmg of the forging or test blank. The value of impact energy from three specimens should be not less than 54J at - 40°C or a lower
temperature
3.1& '51@39‘/Fabncatlon and inspection
3.4 22 HH AL Ra3.2~6.3um;
The finish of the gasket corjtact surface of flange facing shall be Ra125~250 micro inch
-~ 32 RIEEERH, %‘é"fi 5 SNREFETT T, HEEmERITE 2 R/Nsmmiy & A . i
Unless specified otherwise, nozzles shall finish flush with the internal contour of the vessel. All inside edges of nozzle shell be radiused to 5 mm minimum.
33MILEE E’J/i“ﬁﬁ“ AR BRI BT I Z RGNS B, 3Rk LR 8, RERKC R Mk b5 E RIS E R
Finished flange facings shdxll be adequately protected to prevent any deterioration, daub suitable rust inhibitor, for heat tr?atment conditions, protection shall be
achieved by applying easily removable coatings. _
3. AN N ZEADH —ANPT 1/8%~HHIRIRTL, M FIEEBRABRIMEDBENNE. FEREHTE N RE SN RE S5
4y TEXTHRRERHATE MR AT, NXTEAFh 35 B 5k ik B ) — 3 7 R 42 R0E A 15psif R 42 St AT B[S AL B RL . A%
LRAREATIPRSS, UEEEARBHEAEESIL. EARREMEEH, MAERKILFIETMEE
Reinforcing pads shall have at least 1 test hole, tapped 1/8 inch minimum pipe thread, located at least 45 degrees off theelongitudinal 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 holed:shall be filled with grease after pressure
test and prior to shipment. L
3.5 Mk
Delete
3.6 EP A SRR R EENG R EARRE . AHSBYNIE 4% 18] i BE B B2 K T AR B B 545 5150 mm - (6in)
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).
3. THFALRIMH (IR R ERAR ) BRER AR 223~ X #HE, WRLERE U LEXR, WEREERMFEEEZ R
PERZHT, DRSS ETE, XTI FLRMIATE T B BE B S 2 2K R 43 T B BE B ATRTAS I
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. i
3BT RUHA VBB RIGIEHBI TR, N EE, 5SREMERAB/NT1/83EF (3.2 mnp TR S B A BB IR
XBAESBUREEMEEE LT, BN BEYEIE, R 100%MTH#4T REHLAEN . Fabricatiort 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 grj?nd and subjected to a surface crack
examination by 100%MT after their removal. ‘
39 1.5 K& UL R iRt AR Eh 2% B, BN AR EWREBRAHKE, DMEMSRREERKS %%&
At and above 1.5" diameter, bolting shall be suitable for hydraulic tensioning. bolting shall have adequate clearance and Iength for use of hydraulic bolt tensioner
(3 A0 MR R 58 1 T Y S AWP-67021096 52 0 BE 77 S P LT«
Al stud bolts and nuts and waster shall be lubricated with Molykote D-321 R lubricant dry film lubricant as per 4WPI-670§10
3. IIAMEAREN (SS) B LEREEN. BEULEaY. HER. BERC. BREHEHE. %ﬂifma\ & KAk &
o SSAEREE. BEHARE SRR
Lubricants, thread compounds, paints, crayon markers, pickling solutions, ink markers, tapes and adhesives containing chlondes 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
3. 12 ZEiEAE A IR A IESSERCr-MofR IR R MR R ZE . XF T A HAthsr kL, —m%;&ﬁﬁ%?ﬂs/ﬁ
The application of heat to correct weld distortion and dimensional deviation in SS or Cr-Mo steels is prohibited. For all otiier materials, pre-approval by Buyer is
required. ‘
3. 13 Ik 2 A R BT AP T FE 12 BRAPT 660-2020 R5MIER. |
The flatness tolerances on peripheral gasket contact surfaces other than nozzle flange facings shall be measured in accerdance with table 5 of API 660-2020.
A4 BEAF IR IR A (2) MBREPRAELERE (BI4 MR B2 ED
Two (2) nuts and hardened washer shall be provided for each end of the stud (i.e. 4 nuts and 2 washers)
3.5 LIRS BB A N IR ARG N IR BB EED/KIETE R, CABTIEAE RS 18 A0 i 47 5 18] & A K s Tk

Threads of bolts including exposed parts shall be coated with a metallic base waterproof lubricant to prevent aqueous cofrosion during testing, shipping, and storage

|
\
(
%ﬁm%ﬁ%ﬁﬁ@o$ﬁ#ﬁﬁw

|
|

-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

3.16 FTARME R B LNV BT, FOE S BEAT B VIR K AL B FHZ AP L S HE B IR, AR RL#EAT 55 38 S0k [R] B AL B, A8 J5 BURE EAT B P R |
R, EHVNE GRS S 4% 5 IE R FRASTM A262 FEVE 8% 1] & ik de; #hIE B LR Ik Z 1 R0 2 UG-81 (b) HIEESR; HBRpImA t
fRZe A1, 97mm; 8.%% 1 4b 22 /Surface treatment

The ellip.head for shell side shall be of Cold-formed , and to be solution annealing heat treatment after Cold-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 out on it; After mechanical test,
the elliptical head shall also be subject to intergranular corrosion test according to ASTM A262 practice E; The forming shape tolerance of ellipsoidal head for
tubeside and shell side shall meet the requirement of UG-81 (b) ; the maximum permissible deviation e is 1.97mm.

347 # 3K R 2 5 RR R RN EAERIZUW-11(a) (5)  (b) FBIRHAT RS &l

Head and Shell flange to shell butt joint weld shall be spot radiographically examined per UW-11(a)(5)(b) again.

#as. DAFBERRETHE LT

8.3 AEENRE N FATIRIE AL
4. /2 ¥ Welding
4.1 A& HE B FIRE AR T %% R S A ASME IXLA & I B SC/4-A8KM-PP-000~-500550-A &% 4WEQ-1051 JZ ABKM-PP-000-500530-AFI E 3K
Welding procedure qualification and welders' performance qualifications shall confirm to the requirements of Section IX of the ASME Code and Project specification
A8KM-PP-000-500550-A and 4WEQ-1051 and ASKM-PP-000-500530-A.
42 A EX R EEL NCRA 2B EEERELEN; REERESE. RERENAEBERS
Holding pressure butt welded joints shall be full penetration weld. Nozzle attachment welds, Lifting lug welds shall be full penetration weld.
43 MEBENABIER, FBERREETPTRN, SHEHRAE RIEHMMEREEE FETERE, FeeERN SR EIEH K.
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.
4ARTE MR G2 IR I = BN BUER R .
The fillet weld height not dimensioned shall be equal to the thickness of thinner plate.
4.5 BRFR AU R Ab BT IR 583 g SRR
Unless specified,all welds shall be continuous.
4. 6% 1018 AN AT IR 1 IR 5 F BN
Non-removable welding backing strips or rings are prohibited.
4. THRINEE R FTE RN S 4% 1R TARYEE A B0 B SR X AR 4T
All welding performed on the exchanger shaII be performed by qualified welders in accordance with the applicable national and regional code(s).
4. 81RFERT, MEMMERL: FEEE. EHOEORE. SFARMERRE. EAE% (Wd) « Tl (WENE) MFERK
ERERE. eNINT ”AWPsB’JEj%
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 FFEBEREMEIIEMARIREFHNEEL 1/28F (38 m)  REPLHEER. M. 5. UK. SR mbTHEESE
HIZY -

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

9.6%,. tRiCHIIZ%i/Packing, Marking & Shipping

EN207123-WCE-0008

R E AR E KA D

9. 3 B ER N {EH0.34 barg (5psig) TETLHME
#, MREEHIES;

&ﬁk

9.5 AT lim it B AR AN & LT & 2 4% P R TH ZE R AVE T

9.7 FE IR RGISAT AT LT R KO BT A I B 3838 TSR

104 i &t /Spares
5. TRAHN 2 (8] 45 B /Preheat and Interpass temperature B, ERAIFE ,
5.1 FRHE R BLis 2 T B SCAFASKM-PP-000-500550-AH] 22 3K 55 9% S AWEQ-1051 S WCE B # i 38 #2 FF EN207123-WCE-0002 SREL 200% |

AIE K

Preheating and heat treatment requirements shaII meet the article 9 of Project specification ASKM-PP-000-500550-A and 4WEQ-1051 and WCE's Heat Treatment
Procedure EN207123-WCE-0002

52X TXUAHM, EAGEEEEAEIT28HRC, HF&E /B X 58K 2 F R /NT310HV, B AT 320HY;

For DSS, The hardness of base metal will not exceed 28HRC, and the hardness of weld and heat affected zone will meet average hardness shall not be above 310
HV, with no single reading over 320 HV

ARES, AL BB R IR L

For constructlon commissioning, and start-up

-Stud bolt/nuts for girth flanges, manholes and blinded nozzles :

X

11 H#AE SEREEEL {
Joints between tubes and tubesheets
6.7C#5ka Il /Nondestructive examination

6.1 . TC 17 K6 1 2/See Nondestructive examination table

6.2 T NDERL % /2 I B 314 ASKM-PP-000-500550-A %5 104% A EL 3K & WCE FNDEFE FEN207123-WCE-0004 /9 5k

NDE requirements shall meet the article 10 of Project specification ABKM-PP-000-500550-A and WCE's NDE Procedures EN207123-WCE-0004
6.3 BT NDEN. F #% FEASNTHEE AR SNT-TC-1ABRE 3K 77 it #E 19277 B SHWIETTRIGERI A Ri#AT

11. 2B SBR[ RIE N REGTAVI 2, FHiRr

approved by Buyer.
6. 4TCAR A Il 45 R B ARRE S H 3R1E — B =FOAER A R IAT

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

6.5 FrA LAl (NDE) Nijpi LA T ER: a) B/ E 48/ A ?%i&ﬁﬂ b) BEHME (PWHTD Ei#1T.

11. ABRARR T AR AR TE, SR TUESLNE

The shielding gas shall be argon with 2 to 3% nitrogen unless an al

11. 5XF PR B IR IR Ee ek, WI7E/RE R RANERK (<3%)

6.6 7 PRSI LG SERI IR . NSRS B S R R TR 54

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 NAESR G HUE BRI m N M (nmED) #ATHRRAESEE &ﬁﬁ, R JE RACE 5 RO AT A . AR ERY, RER
H B P 1R a2 ) B i e TE P N FE R 3 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 JREERIREMAII N BFERERNED— (1) E~F (25 mo) TWRIEME CIASEN, KHRATL00% PTAMD

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 JEEEM LSR5 ~HE B HAT100% MU REAREEN, KhdT100% PTAEID

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

6. 10 IR R LR RABIRS, PIERBIGES, FARTEEETRE XX,

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

6. 10X TR /E b i &, S FRAEETE

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

6. LB EM BN SASMERE LB H6 X FT-641 R PHA KGR FENER, LRl pRa .

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. 1200 R X & R EEHZ IRUW-5231T R AR ST A I, 1AM 591 42 N se AR T A1 & B A B FWPS i) /2 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

ABKM-PP-000-500530-A Rev.0

MEATE R,

and the final layer shall be examined by air leakage test with 15psi
again after expansion.

FERRITE TEST FOR MINIMUM 5% OF FINAL TUBE WELDS SHA
metal

7.8/ Testing
74 AKERBHEKNESBREEN MEFELETRIKKXITEBEE3® F (17° O , EAEERITI20° F (48° C) , LUKIEHERER,
R fEERMK. -

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.

T2 EENRRAE, BN ZSEREF PR IAEHERE . HREREMREFRER, NERMARREAM R REENHE,
HEFHITKERLS

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 KB R i 18] RLOR$F = 2D — /At

Hydraulic test shall be maintained at least 1 hour.

7.4 ATRKERKRKRAREK . BAKEATE K& 2/ T50ppm GBI BIRAK.

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

7. 534 AV 2K E R R/K I SAC & B/ T 1ppmit, 748 A R ST T4

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

7. 6405 e 77050 HA (848 A AR AR R i R v AR S ) BB AR 16 SRUERL 77, T B BE SR e, R BE AR S A AR XA BT IS

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.

the article 5.2 of Project specification ASKM-PP-000-500530-A shai

~ The filler metal shall be in accordance with the article 5.2.3 of Proje%

1.0 25 500 B 4 e AR T B PR, 3

9.2 FAEERMA100mm (4ind =K EEBHA Air Products project &2 i 5

PICKLING AND PASSIVATION SHALL BE CARRIED OUT FOR $S SURFACES.

» XTENRESS, %R

8.1 1% & A I 4% HB T H S04 ASKM-PP-000-50520~A R CER 3 T £EN207123-WCE-0017.
Surface preparation and painting shall be carried out per Air Prodhcts specification ASKM—PP—-000-50520-A and WCE's Surface Preparation and Painting Procedure EN207123-WCE—0017.
8. 2LIZRT, ATHMBRTRY. B RABK ARSI FHRMEEE, BN, SR, S0,
EAMRE, & HIUEFAAKE.

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 testmg Hot air drying by evaporation is not permitted. no trace of water shall be present after pressure testing

01 W& & HAABIAZ & LA & T H SCEF4WGN-10001 (9 HH < B sk X WCE ) 63535 S 72 FFEN207123-WCE-0008.,

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

wijE, MAETRRZ

HbsENALTOMI0AAE, HATILZBIKKRAFEME (LF

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).

BEAN-10CEHER, AmE 7RV5<5mg/m3. FF O R FHIERE S KBS #TE

Vessels shall be pressurized with 0.34 bar g (5 psig) of dry, 0|I-free air or nitrogen. with a dew point of -10°C 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 pre§sure
AR AN R BZANESNEREELN P EE R, BEMRAZRERATSRIEASNEN
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.

All temporary shipping cover plates/blinds and gaskets shall meet ﬁhe same cleaning inspection and acceptance requirements as that required for the internal surfaces of the vessels
9.6 FITA Ie A B AR FIURAR RL %k bR M3 F/RAL 1026525 fli Bl .

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

B, UBIEBARIR. Bhsh, DUERIERT A B U X AT A SRR D, METEL SRR

-Gaskets for girth flanges, manholes, hand holes and blinded nozzlés

11.7 #RE 5ERS WIEEE, MERENRE R REEFT180°
UIIEEEEE B, DFEtk
Tube-to-tubesheet joints shall be welded in two welding layers, the tart 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 ‘

N85 F R AR5 B T100%P TN . PTEHE 5 B Gk, NEAK SERkE BT

10% (Z24)

200%

b% (min 2 pieces)

UL VRV 55804 A5 B2 B L T H MLTEASKM-PP-000-500530-A %55, 246 B3R R WCERIHHVEF 58 1R % B2 72 FEEN207123-WCE-0007

apply to tube-to-tubesheet welding,and WCE's Tube to tubesheet Joint Procedure EN207123-WCE-0007
HARE. B (RPMFERL) AMENTHRAEEE,
Tube-to-tubesheet welds shall be made using the GTAW process »~§th the addition of filler metal. The weld throats (minimum leak paths) shall not be less than the thickness of the tube wall.
11. 3370 4 B B & % 11 H $TEASKM-PP-000-50053C-AS5. 2. 3% ER '
i specification ABKM-PP-000-500530-A

%3N ETHIES
ernate shielding gas is approved by Buyer.

PARIFIRED, BEE, ERE—UWK (3% , DUHRBAEMERZ B4R .

R IER S BRI A 100%PTHE I

11. 5 HR 3BT B #JEASKM-PP-000-500530-A KIZ7. 3?‘ HIER, & Hmokeup BB R HAE SERKERFHITLEE.
The tube-to-tubesheet rolled procedures shall be qualified using a mockup qualification test in accordance with the article 7.3 of Project specification ABKM-PP-000-500530-A Rev.0

FEBR AT Z BT, NEFERE/KIARAS0 kPa (7.5 psi) 100 kPa (15 psi) ZIEMEEFINE

All temporary shipping supports that must be removed before ope%ation 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.

98 ZMHN 5 E/DTTEE. FHARNEREMTHANFWHRARRS

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

: For strength welded joints, a light roll (<3%) may be used before we{!dmg to maintain fitup. A ||ght roII (<3%) may aIso be required on shell and tube exchangers aﬂer weldmg (with no harder rolllng)
All nondestructive examination (NDE) shall; a) Not be performed until-at least 48 hours aﬂer welding and - b) Be performed after postweld heat treatment (PWHT). - remove the crevice between the tube and tubesheet, . T e '

11. 6 ARBEASME Section IX QW-193F135 H MYEASKM-PP-000-500530-A HIZE7. 3K HIER, ﬁﬁﬁmokeup%iﬁﬁsﬁﬁﬁem%S%ﬁﬁ%ﬁ%&ﬁ%io

The tube-to-tubesheet welding procedures shall be qualified using @ mockup qualification test in accordance with ASME Section IX, QW-193, and the article 7.3 of Project specification

100%PT. After that, tube expansion should be performed, and air leakage test with 50 kPa(ga) & 100%PT. shall be performed

&J@: 35~65%, PEIHX .
L BE PERFORMED, Ferrite content at these locations shall be 35-65% in base metal, 30-45% in the HAZ, and 30-65% in weld

30~45%, JREER:

30%~65%;
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