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Other Requirements and Notes:

1.— % % >R /General requirements

11 BRVEDISN, Frfy RAF B DAEh) Dy, 365 4haehil RNF, 65 N RE RS

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

1.2 V2 22 AR FLN 5 4 0 AR D 2R

Flange bolt holes shall straddle the natural centerlines of exchanger.

1. 3 AZENAFEASMEEE )\ G 15y« API-660FITEMA-RIEESKR, BRAEEIAR A AT, 750N R FH ™M A 22

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

2.8 #lMaterials

2452 JE U AN AR 52 Ju A RV 75 -5 ASME Section I, Part AT H SC14-SPEC-ENG-MQ042 FHLAEFIMPS ST, ST 45 -
EN207123-MPS,

Material of pressure and non pressure retaining parts shall be in accordance with ASME Section Il, Part A and Project specification
SPEC-ENG-MQ042, and Material Purchasing Specification, Document No: EN207123-MPS

2.2 A MBS EN10204 R 3 12RAET,  HL# 4% 8T H AVESPEC-ENG-MQO42 ) I Sk AEAT 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 PPRHZ BT B SCEASKM-PP-000-500512-A & WCE I F2 7 EN207123-01-WCE-0008 1 17 PMI o

PMI shall be performed in accordance with specification ABKM-PP-000-500512-A and WCE‘s PMI PROCEDURE EN207123-01-WCE-0008.

2. AT B RVE A G

All tubes shall be one piece without circumferential weld seams

2.5 # Py i B AR T2 == kT A5 52

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

2.6 7 R 2 T H MLTESPEC - ENG - MQO5T7 23K

GASKETS SHALL COMPLY WITH THE REQUIREMENTS OF SPEC - ENG - MQO057

27 B, WAL, PR, BEE MR E R Y ok

TUBESHEET, GIRTH FLANGES, CHANNEL COVER, NOZZLE PIPES SHALL BE PRODUCED TO FINE GRAIN PRACTICE.

2. 8. URY A5 41 i T2 5 350 43 in 1 50mm K 75 B L AT 99 B A L

Tube u-bends shall receive post bend Stress relief heat treatment.

2.9FT AT 7 H AL 1) J5 N0 o P A I AT DU B, Rl SRAE R AR SR R R B R (EARTD B s
MBSk B EENELE

(AR R E R & AR — M B AT &

()% T AN B2 AR, LB RS ELARII & — O CEL T (3 38 o e CARCE R AT P O - — IRAE B R i )3 R &, — IRAE 2
AED

(3) A A A I A 4 B U )52

(4) PR HEVE 22 N AR S 0 [ S ik 22 A AT 5.

(G)%F T He AR, o e SO R 5% CREARE — M7 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).

3.4l 3¢ 5 45 56 /Fabrication and inspection
3.1 V225 B B MRS B Ra3.2~6.3um;
The finish of the gasket contact surface of flange facing shall be Ra125~250 micro inch;
32 RAFCRY], WEN AN RICETE T, AR Im i BT B 2 5/ Nsmm i [ £ o
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 58 Ja A9 22 100 AT 78 70 B ERA B 1k B2 45 D A G, i LB gl imh, 5 B A BN TR B 5y BRI IR
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.
3. A4 IR B N 22 AT — NPT 1/8%~F B L, A T BE Bt s Nl 2 /D45 A B o AR BEKOE T4 b ikt Bl B0k o 1)
BE—HB70 o ERH IS BEAT IS A AT, RO AR i Bl B 528 ] P A — 8 o0 R ML 5% N2 N A Bpsi ) s 4 = U BEAT 23 ORI AL
RS WAL ARFFTIPIRES,  DMEAE S A a3 WA FIEE S L. B ikS6 e FIea i,  RfE kae £L A H 7e I 1 e
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.

(3R Sk VA TR BRTRA i HEAT T 87 0 b 8 38 4tt5 E 46 TAR  TBR ISEEAT5 8 SbR [7 A AR TR, AR I R HE AT LI
BRI WA 5 3 S TR A 2238 B A UG-81 (b) FREESR s s K1) i L M 22 e 92.56mm;
The ellip.head shall be of Cold-formed , and to be Stress relief 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 outonit; The forming shape
tolerance of ellipsoidal head shall meet the requirement of UG-81 (b) ; the maximum permissible deviation e
is 2.56 mm.
3.6 T HEMAERL IR AR K, AR, RIS KA
Tube-to tube-sheet connection shall be full strength expansion , with two grooves and The expansion length shall be in accordance with the bundle
drawing ;
3.7 MBS AR SEAT i PEARR o AH SB AT 2 1) B BE 25 S KT B AR U5 2 54 20150 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. 8TFALAIMIAF CRLFEAM SRR AN A ) FSEEE R IR BN 2 /D298~ IO HEME, AR JCim 2 DL LR, UTERH 248 B 1
PR BN AT, SR IRGEST P8, R0 IT FUP AL ~T (0 B 120 s B 7 5 1 4 L P42~ (R BE 18 AT RTAG U
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.
3.9 N T ERADIFIB BR RGBT R . ImiN SC8# %, 5RIMIEE AN T1/896 (3.2 mn) o RIRMEN S EH B
s BT XA S BURE E AE BE R DU, SR AL NAT B 6T, TR FH100%MTREAT R 2L S0kl . 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.
340 1.5° S DAL IR AR A VR A 2 1155, WA N HAT R B R TRI BRI B, DASASE FH VR IR oK X 4%
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
311 FIT A WG R MR R 2R Bl 42 LI | SCAFAWPI-670210F8 5 IR PTRE T B3 4 7 A T 7
All stud bolts and nuts and waster shall be lubricated with PTFE dry film lubricant as per 4WPI-670210.
3. 12 ARV Z A B 7 3k 1 P~ THT B2 # HRAPT 6602020 K5HJEK
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.
3A3 MR R NAR ALY (20 MREERFIRE LR ] (EP4NIREEAI2AN 2408 )
Two (2) nuts and hardened washer shall be provided for each end of the stud (i.e. 4 nuts and 2 washers)
314 FUFE A R FAAE N R IRAR R AT N VR b < R BB K R, DART IEAE TS . 3 A0 i A7 30 1) R AL /K TR ok
Threads of bolts including exposed parts shall be coated with a metallic base waterproof lubricant to prevent aqueous corrosion during testing, shipping,
and storage

Bk 5 A AR RRUW-1(a) (5) (b) FEUGHEAT RS A

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

4 154 /Welding

4.1 VLA I PR BRI AN T B8 o A -2 ASME IXEL A2 35T B S A ASKM-PP-000-500550-A &4WEQ-1051 ) #EK

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

4.2 7R R AR NSRRI A B BRI g . m HR N e S g

Holding pressure butt welded joints shall be full penetration weld. Nozzle attachment welds, Lifting lug welds shall be full penetration weld.

43X EE N AR AR, FEAHE R X IRAEATPTAG I, &A% E BT RS A S J5 B AT 42, AN BETE AR I R 4
AT S

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.

4 ARYE: S 5 2 B v PR DB AR R 2

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

4.5 BRIR5 Ul W A0 BT #4835 9 B

Unless specified,all welds shall be continuous.

4. 6%E 1EAd AN AT 5 S0 AR 15 2T AR

Non-removable welding backing strips or rings are prohibited.

4. THIGR LHPTA e N - A% A AR A 3k P ) X A X RS AT

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

4. SIRHERT, MHMR ARk, JEEE. ETRRBOECE . X SRR UG, EARAE (i)« T (i EE D
FTHMEA SR . AN WPSHE 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 FREERINNAESMEFI NAR B SREEPRIIETS L 1/298~) (38 mm) o REMIGHMER. M. 7596 A4z S HAd T
PREEHER R .

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 AR 5 #AAb EE /Preheat and PWHT

5.1 FIHEL R B 3 2 00 H SCEFASKM-PP-000-500550-A ) 23K 259 5% S AWEQ-1051 J2 WCE F) #8 b B2 F EN207123-01-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 EN207123-01-WCE-0002

5.2 Y 4% 4 JE NORE FE A3 8 120225 BHN, i 55 A6 U 2B2 SR o3 /2 P9 H SCASKM-PP-000-500550-AH 25 114% S WCE F) B P 1056
T2 FEN207123-01-WCE-0005 3R

The hardness of weld metal and heat-affected zones for shell side shall not exceed 200 BHN, and the hardness test requirements shall meet
the article 11.2 of Project specification ABKM-PP-000-500550-A and WCE's Hardness Procedures EN207123-01-WCE-0005

5.3 MAEREANGAA . PRI A5 4% b gk AT R R Ik

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

6.7 45 K6 i/Nondestructive examination

6.1 I TS 45 K6 £%/See Nondestructive examination table

6.1 I TG4 K6 £%/See Nondestructive examination table

6.2 45 NDEJS3 2 551 H SC 4 ASKM-PP-000-500550-A % 1044 ALK & WCE f{NDEAR /5 EN207123-01-WCE-0004 /1) E 5k

NDE requirements shall meet the article 10 of Project specification ABKM-PP-000-500550-A and WCE's NDE Procedures
EN207123-01-WCE-0004

6.3 JTANDER H 4% R ASNTHE T FUFE SNT-TC- 1ABL 22 S 7 itk 1) 32 77 B SR UETHRIBAUE BN 51T

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. AT AU I 45 R AR B H BRAT R = ORI N G RAT

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

6.5 Fr Ay oAl (NDED Sy 2 BA R 25K a) 4% )5 2048/ N WA HEAT

All nondestructive examination (NDE) shall; a) Not be performed until at least 48 hours after welding.

6.6 FITAT PN EB RIS B IR G BB o LR FH VRIS 28 25 B RN R 7 1 A A4

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 NN R N U B (AN D AT ST R B EGEE AR R . AN RO VAT RS, 1 H Bl B AR O 42 ) ARG S
LiEpitEE e

Highly-stressed attachments, such as lifting lugs, shall be radiographed or ultrasonically checked . No crack indication is allowed. A separate
test certificate for the lifting lug or trunnion attachments welds shall be shipped with the vessel.

6. 8 IREEIMBAS I N AL FF AR B 20— (1) 3e~) (25 mm) BEH BRI

MT 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 SRR ML Gk 298~ Y FEL R AT 100% MTHS

Weld bevel edges over 2 inch (50 mm) shall be examined by MT

6. 10 Mk,

Delete.

6. 100 T2 5 A PR, A FHRERE %

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

6. 1100 R B A N % 4 FRUW-B28EAT Jmy B ST 2 Al , e 3G DU P )6 4% . R A R B Al 1 4% A5 FH PR B AP WP S P AR 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

7.8 55 Testing

7.4 7K a5 0 1A) ) <5 Je il P2 O ORFF 2B /b v T B AR B R EE30° F (17° O, AR BIE120° F (48° O
LIRS MG 1 Do 28 IS B 28 B i o

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.

72 15 B A], B Bz IECE O BRI AR R 05, HiSkWRny, RO RIS TG
JEIR AT, EE Ay

The gaskets used during pressure testing shall be the same type and material as the service gaskets. Gaskets shall be replaced after testing
when the joint is broken. If a flange connection is opened after pressure test, then the gasket shall be replaced.

7.3 7K Hs R I 8] 2GR 22 20— /N

Hydraulic test shall be maintained at least 1 hour.

7.4 T /K E ARG A 7K NV HEK A KBRS AL & &/ T-50ppm - GEZAARR ) 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 HAUZE K B a3 K ) S & &/ T-1ppmitf, AT A P P s e T T 488

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

7. 600 5 a0 ST A5 FH PRy e sl o Y vt o IR V7 B 10 R SR e A g, D7 B e, 7 o ol it 25 4 S A BT i A

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.

8.3 1] AL P /Surface treatment

8.1 B A% PRIy 2 R 33 H 2 A ASKM-PP—-000-50520—A JWCE 934 1. &EN207123-01-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 EN207123-01-WCE-0017.

8. 234, ML TC A TR B A FRFI SN AR, HSTGh G . R R AR MR
BRAE M Y. W95, BAISTERAS HAs . A CVFEN 28 AT B AT IS, AR R EE R KE .
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

9.4u%: . FRic Fiz Hi/Packing, Marking & Shipping

9.1 Wk A AR R )z i v 2 B AT & T H SCAF4WGN-10001 FRHF 5C 225K JZWCE 0 25 18 A P
EN207123-WUXI-9V3-00171.

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 EN207123-WUXI-9V3-00171

9.2 A as NLAE FE AR I T 2B g bR i, T REmEEE /D N100mm (4in.)  “HEAT TREATED VESSEL NO WELDING
PERMITTED"

Exchanger shall be marked in black paint on both sides of the shell using a minimum letter height of 100 mm (4 in); HEAT TREATED VESSEL NO
WELDING PERMITTED

9.3 BN 100 mm (4in) & HIFREBTIA Air Products project %2 75, X TR 28, %R AlkR &N AL T-90F1270 4 f7
B, T U1 R R A R a AL B CAL AR FOhRid A D

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 HiAGRNAHJ110.34 bar g (5 psig) TR 2 TELEVR, e 5 - 10CEEEAR, Sl & R, k. 7%97<5mg/m3.
TE IR IE S CH T N G AT B ), DAORRRIZ S IS 7 32 22 i 28 A T Wi I 3 A 48

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

9.578 B VL& NAERE AN B ACER AL G & 5w A, 15 R R Wi B R 2 U R Y

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.

9.6 FITAT Il N B AR 8 Fr AT 65 5 e PA) % THT 5 SR PR v A 7 AN BRI R

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

9.7 BT AT I i 15 ARORIIERE I i 1R 6 38 €1RAL 102638 1LL IR

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

9.8 7E AU RGEIAT BT o IR BRI T AT Wm0 SCAR R Baatt, DAMITAAAR IR . BeAh, AZ7E#RAE i FH -5 1 i W) L 2
IFbmicEdRic, DMETAETL IR,

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.

9.9 % AE R HH G T A . A0 BT AE bR ] N AN R 2 5

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

10. %% fin £ /Spares

atis, AT A

- 200%

HaEE D NFL SRS L IR R R 0 10% (Z/b24S)
For construction, commissioning, and start-up

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

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

U L 0.125"

] 0.125"

*FUTURE MACHINING ALLOWANCE (AT SITE)

0.125" -GASKET SURFACE OF TUBESHEET:0.125"
-GASKET SURFACE OF GIRTH FLANGE: 0.125"

— -PASS PARTITION RIB OF TUBESHEET & FLAT

COVER:0.125"

-PASS PARTITION PLATE:0.125"(BOTH SIDE)

-GIRTH FLANGE OUTER FACE:0.125"

- FACE OF TUBESHEET AND FLAT COVER:0.125"

-GASKET SURFACE & OUTER FACE OF FLAT COVER

0.125"

CHANNEL
FLANGE

I |

TUBESHEET

SHELL
FLANGE
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