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Other Requirements and Notes:

1.— %K /General requirements

14 RSN, P RIS, F5 5880 RS, 55 KH R

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

1.2 VAR LIS AR F AR 02

Flange bolt holes shall straddle the natural centerlines of exchanger.

1.3 AZNAFEASME S )\ G HRI . API-660FITEMA-RIFEZEDK, BRAFKIAEIE, SRR &I AZE .
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.
1 4 MR- SPEC-ENG-DOCO02 FHRAITIZLR

Requirements as per appendix A of SPEC-ENG-DOC002 shall be complied for tube side and shell side.

2. 8Kl Materials

2152 K TUHAHESZ R TC AT RN AT S ASME Section 11, Part A, I H SCFSPEC-ENG-MQO42 FHIHEFIMPS SCHE, U4 ™S : EN207119-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: EN207119-MPS

2.2 MBIV EN10204H13 1 J50E TS, AL 0800 H FIVESPEC-ENG-MQo42 HIFTRAE TR G

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 PPRHZHETI H S A8KM-PP-000-500512-A W CE [HIFEFEN207119-WCE-0010 £ TPMI.

PMI shall be performed in accordance with specification ABKM-PP-000-500512-A and WCE s PMI PROCEDURE EN207119-WCE-0010.

24T HINEAMGIHE, PG aVEMIEINIELE

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

2.5 RIS 2= R AT

Hardness of gasket shall be lower than that of flange contact surface

2.6 A 20 E ARTESPEC - ENG - MQOST R

Gaskets shall comply with the requirements of SPEC - ENG - MQ057

2.7 B BRI PO MR R G oL

Tubesheet, girth flanges, channel cover, shall be produced to fine grain practice.

2 BT TR 2 A Y

All carbon steel material shall be killed.

2.9.UBE S i Fe LS P 43 I 50mm K B BN T N TR

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

20T A AR S B B RO R P B EA T, JRCSRAE R A S P I A EIR . s (EART B seiitiobt
Bk BT BERELT

(1VARIR)EEERINAT S BT M B T

XS T AN ERERIBA T, NS R EASIIE X (Hhn B GBE KA P O - — IR e R B, —RAEE
) ;

(3B A 5

(4RI NAE AR ] SR = AA .

(B TN, G RINNERERL5% (R — 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).

3. #illi& 5465 Fabrication and inspection

31 VLB THIAHARY Ra3.2~6.3 m;

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

3.2 BRAFCERY], BN SRASNERIRETT, e T S f Nomm 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 W58 e =2 I NAT 7070 YR T LE 250 A 5 4 el By, AR BB s N b 5 BRI R R LR o

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.

34XNIREIR 2/ NPT BB HIRIAAL,  Rr T REBHAR M Das R AT T4 MRS E—)
5o TEXHRAASHIAT R 1T, RO MR Sk M 0 70 R ASS% OB Bpsi AN A8 2 SUgHA T SR 2 ke
BEAUNIRFHT PR, MBI a VS S5 fL. RS mAEany, NARFL IR el g

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 ARSI R, BUREEATIHRL AR 20 it S i, RN A T S 3 AR R AR SN B T U RE 6
HHERABESIARIMZE NG RUG-81 () HIEDR, AN T HIE kiR w22 4. 8mm

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 out onit; The forming shape tolerance of ellipsoidal
head shall meet the requirement of UG-81(b).The maximum permissible deviation under external pressure for head is 4.8mm.

3.6 BN AR IIFAEA R R AHSTANRAE L [ANR IR ES K TR B L 5 555150 mm - (61in)

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).

3T CRIFEAMESANEAD BRAERINFRRN 2 D2 g SITTHE, IR e LA FE0R,  NIFErRE alb e
IR, DR TR, IR0 L4 S (e R s sl o A A KD e ila S~ T e B A TR T Al

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 OISR BRIH RGN TR IS5, SRS N T8N G2mm) o FERMEIN SERAEE;
XA SR S E B DN AN TGS, HR A 100%MT I 7RIS .- 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 MUA SRR fes X, SN B SRR, DU AU AR T A

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 T MEHRASRI B LRI H SC4WPI-67021048 2 FIPTFE T E 7 T -

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

3.1 AFEVEZ A B T P R AP 660-2020 R5 K.

The flatness tolerances on peripheral gasket contact surfaces other than nozzle flange facings shall be measured in accordance with table 5 of APl 660-2020.
312 BEMERRmNAREM (2) AMERFIREILERE (R4 MERRERRNMAED

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

3.13 BUAES MR AE N R ARAN TR E BB IEE ), AR IEAERES . @A e A K

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

314 /INTEET12 MHEE AL TCEEM), K112 WREE T LRSS IR4EN100% RTAI;

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.

3.15 For tubeside, internal and external fillet welds shall be ground to a smooth and generous concave contour. notches, weld undercuts, etc. shall be
removed.

4 Y55 Welding

4.1 WA TGS THHNVATAASME IXLL LI H SCHABKM-PP-000-500550-A S4WEQ-1051 FIEEK

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 FREXTHEE ) MR AR ARSI B R, MR SIRIEIRSE, SRR SRR A REEr
TR, TR BT SN R A AR

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, all internal and external joints on shell side shall be full penetration weld ;
4.3 WEIFEENAETTIEN,  FONERDISE A TPTA, A& A REEHARERA 5 PR TR, AREIEHRI RER IR
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.

A AR E AR ARSI T R

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

4.5 FREEMAS N AT AREE S B

Unless specified,all welds shall be continuous.

4,675 | EAS FHAN AT HREN RS TR

Non-removable welding backing strips or rings are prohibited.

4.7 AT IR, F SR A AR FH ) R SR X R T

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

4 8J5HEHT, M HAMAERSK,: AR, IR ONCE . ST AREREISRAL. EAARAE (i) - T (v RGE) A
T EIE. BN INAFEWPSHIZDK,

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 FFIEHERIMNAEAMAR N AR B ESE R INETS 1 1295 (38 mm) o RIMMICHRE. M. V586 FIi. S iisss
FHHIEY

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. R S5 b HE Preheat and PWHT

5.1 TRFAEER AR I H SCAHFABKM-PP-000-500550-A FIEEK 559 5% S 4WEQ-1051 KW CE FFVE PR FFEN207119-WCE-0002 I EEK
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 EN207119-WCE-0002

5.2 FAMEIHIIA],  NOE PR IRSONE R T, Bl AL

Threads and gasket surfaces shall be suitably protected from excessive oxidation during heat treatment

5.3 MGG % SOV TR C R I R R RIRERR . ARG IE, AMSHTHE— P AR e R ERR

A maximum of two complete PWHT cycles is permitted for each weld. Further PWHT cycles shall not be carried out without Buyer's approval.

5 A JE A PRI EEFIIN TRIN.A1150-1200 F, ARSI EREZRD—/ MK, HAVINT—/INNF o AFRVRERYIGIR L MR A

The PWHT temperature and time shall be 1150-1200 F, one hour per one inch of thickness, one hour minimum. The use of a lower temperature for a longer
time is not permitted.

5.5 NOEL ISR VIR . TR = T R00 0GR (260 5% ) IR, IRVAIAENEER .. sk allakg, FHE
FERRH R TR AJRG . AR P TR 3, RS A

PWHT Temperature shall be continuously recorded. A chart of the heatup, soak and cooldown while at temperature above 500 F (260 C) is required. Time
intervals shall be recorded with temperature and time intervals clearly indicated. The chart shall be signed by the operator of the furnace and shall be reviewed
by Buyer.

5.6 PULHLSS, (REESSE R AAGMmIX R A8 200 BHN, AR RSIIIEE SR ST 2 15T H SCABKM-PP-000-500550-A 12711 5% SXWCE 1]
TR AR EN207119-WCE-0005 L3R

After PWHT, The hardness of weld metal and heat-affected zones 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 EN207119-WCE-0005

5.7 PULHLE, NAERF AR, IAFIESE IR TR

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

6. Ak llINondestructive examination

6.1 WA /See Nondestructive examination table

6.2 T3 NDE J373i# A2 1t H SCEFASKM-PP-000-500550-A 5510 55 122K KeWCE [FINDEFEFFEN207 119-WCE-0004 2K

NDE requirements shall meet the article 10 of Project specification ABKM-PP-000-500550-A and WCE s NDE Procedures EN207119-WCE-0004

6.3 FITAINDE . FHAZHEASN T ERIFESNT-TCA1ABE S fHEISE 7 H CRAETHRIBAUF R S T

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.

6.4 TSNS, SRAVEREN FE RS — e =0 IER A SidT

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

6.5 FPAJCAbiRnll (NDE) RApE LN FESR: a) S /48 N IAERAT, H s b) EEHEE (PWHT) JEiHT.

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 FTA PNESFISNEFE LR RAEN R . NERFRIANSIE BRI R e T4

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 MAAEIRE IR R B (CUnfmED BHTH ARG A, SR E IS N TR RS . ANFCVFAEREG
H i H R e e B Rz

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 FRAIHER RIS RIRG MM E D — (1) Bk (25 mm) SElIREAHE

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 FiHEtl IR 2 35~ A T100% MT Al

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

6.10 ANRAEMIA RO RE AR A RNGetss,  BASRRFEIBE, BT R R A X .

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

60X TR EHEIRAL A, NS PR

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

6.11 DELETE

7.1 5 Testing

7.1 KRGS S R IR A D TR AR/ F (17 © , (EATRESEE120 F (48 ©) , LUREfaiEWERX
SRR -

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 FEE I REIAE], H Nz SIS RS A EAHIE] . R0 SE, SEERERT, N iR e E g
101, EEHE )y

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 FK B [ M OREF 282N

Hydraulic test shall be maintained at least 1 hour.

7.4 AT KRS HIZKRIAAETK . BAUKE IS A& 2N T50ppm (R FOIRAK.

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

7.5 HACH/K RS K s &2/ T1ppminf, RIS RHEE S T4

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

7.6 U SR s 7 G HA TS FH FRME A e 15 TR RS, 7 TSRS 1% FRUBRE R, 77, DU SR Hlie:,  FERERG AA SC TR

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.

8.1 TEAHAITMIAA LRI H SCFABKM-PP-000-50520-A JXWCE FRIHIAS 1. 25EN207119-WCE-0017

Surface preparation and painting shall be carried out per Air Products specification ABKM-PP-000-50520-A and WCE s Surface Preparation and Painting Procedure
EN207119-WCE-0017.

824SR, PATHEENICHY). TN RPISIINFS N NAICTRS, BNV, 5 ). Az, i, SRAME R, W9efs, M
W TEAcHas. AR AT ET B IN)E, AMS IR/,

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

9.2 . FricAliEHiPacking, Marking & Shipping

9.1 Bty AAFFIRABII B HE R AT AT H SO 4WGN-10001 FRIFHDSELR KX WCE AL 2 46 REFFEN207119-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 EN207119-WCE-0008

9.2 AR NAE ST P R Ehigsbric, FREEES/Do100mm (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 BFMIHGERR 100 mm (4in) S FRHTHA Air Products project X5, X TRMZRS, 1ZIHAIARENAL T 0RR70 A E, FHAL T-DIZ2 [RKZ
HlEhrE (R E bR A D

Each Exchanger 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).

0.4 HHABEREFH0.34 bar g (5 psig) THRTCIHIA TV, B ON-A0 CERIEA, A& B CUA. Wik, 747 <6mg3.
TFERLIERE S Bt T, ARRFIS ) VAR s gt

Vessels shall be pressurized with 0.34 bar g (5 psig) of dry, oil-free air or nitrogen. with a dew point of =10 “C fr 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

9.5 AR NAERE N BBOEEAEN, FESmAn, BRI IZE R e U

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 FT AT I, BRSBTS s N A T R ATEVE R e AN CESK

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 FrA I BRI AR b A GETE RAL 1026 BRLARAL .

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

9.8 FEAIRE RGUSAT R LAWRERI T A IR SRR Faett, DUHBFRR. b, DO ERT R i I g rhmicabsid, METET)
IIAER

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 FAFR HHIAGR T EIE . AT SRR N BRI GS o

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

9.10 This exchanger in a fire zone is to be surface prepped and primed per ASKM-PP-000-500520-A Appendix A by WCE, with the final intumescent coating to be completed onsite by
others. Surface prep SP10 and Coating System 4B is required for the supports of this exchanger.

WCE to only provide first coat (epoxy primer) on saddles.

10. 25251/ Spares

i, AT SE

AR 200%

AREE . NFL ROk e e 1 e AR AR« 10% (/024D
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)

1 FANVE SRR 2 WCE HHVE 5 B HEE IR EN207119-WCE-0007 A2 T 255K,

Joints between tubes and tubesheets shall apply to WCE s Tube to tubesheet Joint Procedure EN207119-WCE-0007 and the following requirement

NASEHERT, PRI LRRER T S

Joint components shall be deburred and meticulously cleaned prior to welding.

N 2R EBA TR, AL NP JEIE A LS

Heat treatment of the tubesheet is required, final tube hole sizing shall be attained by reaming after heat treatment.

1M BB ERTEAE /0150 F (65°C) HrEftad fEh AR Z I

Preheat tubesheet to a minimum of 150 F (65 "C) and maintain this temperature during welding.

M AREANVE N U, AL

Each tube end shall be welded individually without stopping.

NSE SERBELN 2/ DIEENIE . 25— TEROEBIE R RIEAT 100% 408 . HARIRTENANEWIEEE. RSN RS (OSBRI T
100%f A

Tube to tubesheet joints shall be welded with a minimum of two passes. The first pass shall be 100% examined by dye penetrant or magnetic particle method.Remaining passes shall
be welded without interruption. The final welds shall be 100% examined by dye penetrant or magnetic particle method.

16T E RPN AR L Rt (B0 1 atm 230 BHTIOIIE.

All tube joint welds shall be proven using a soap test [with minimum 1 atm air] prior to rolling.

1.7 ZM IR G NAZHEASME RN 8 T S0 HSERIEAT, AR AT B U ) S MR R B RAT O SRR, MBS Uk AR4AT
AR x 10-4hpitEce/sec TIN5 B4

A helium leak test shall be performed in accordance with the requirements of ASME code, Section V, Article 10. The shell side shall be pressurized with helium while the exchanger is
inclined to provide good flow of helium to a single collection point on the tube side. Any leakage in excess of 1 x 10-4 standard cc/sec warrants repair.

M8 RUE, ZRIINART, TR

Do final tube rolling/expansion after completion of the welding and before the helium leak testing.

NYETNAZRNENE TR, KRS ERAER I ESE,  DAORIIAER] F25 IR TEE A .

The tubes shall be rolled for the entire tubesheet thickness. Stop shall be used on tube roller that assures expansion is within limits given on sketch.

1110 NARBER R R I A AR R Ry, MO 128 =7 WAE AR

A certified test report of the final, successful helium test shall be provided and signed by an independent third party witness.

11.11 deleted.
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