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Other Requirements and Notes:

1. — %R | General requirements

LLBREEWISL, B RO Ao tE . 155 ARTEREIT 5% .

Unless otherwise specified, all dimensions shall be in US customary unit as primary unit and metric unit shown in bracket for reference.
L2 BRAR AN, ik AR LIRS b i % OB AT R

Unless otherwise indicated, all bolt holes of flange shall straddle the center line or parallel line of the equipment.

LABRRFFRIEIA, P 7R o o T4 63 2K #Ra3.2~Ra6.4.

Facing for pressure connections shall be 125-250 AARH unless otherwise specified on the drawing.

2.4k} Materials

2152 R TCA I 52 HE U AATAR AR 52 1 6 BRI £ £ ASME Section 1551 H SCF SPEC-ENG-MQ042, ABKM-PP-000-500530-AFIMPS 3L {4
Material of pressure and welded with pressure retaining parts shall be in accordance with ASME Section Il, Project specification SPEC-ENG-MQ042, ABKM-PP-000-500530-A and
Material Purchasing Specification

2.2 Fr A RPRSER (1 EN102043. 1254 15, L HE BT H MY SPEC-ENG-MQU42I i FeAREAT S 45 .

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 PHRHEHRITH SCFABKM-PP-000-500512-AIE {7 PMI.

PMI shall be performed in accordance with specification ABKM-PP-000-500512-A .

24 FRAHIAERCATSEE , IR RHE.

All tubes shall be one piece without circumferential & Longitudinal weld seams.

2.5 JJT47SA-106 Gr.B. SA-105N. SA-266 Gr.2N A RHRL IE K+ iR & (1t «

The all material of SA-106 Gr.B, SA-105N. SA-266 Gr.2N shall be supply with normalized and Fine grain practice.

3.4l 5 ¢ 4 /Fabrication and inspection

31 1&%&1@4- it SR B8 A 25 991 #9116 ABKM-PP-000-500530-AF) Z3K «

Fabrication and inspection shall confirm to the requirements of ASME code and Project specification ABKM-PP-000-500530-A,
2 B2 i 22 REALHEASME VIl -1 API-660 AT TEMA R FH ™ i (UHAAT o 308 S B 8 65 446 O 6 90 /32 4% HEASME VIl -1 UG-80K £

Most Stringent tolerances out of ASME Sec.VIIl Div.1, API-660 and TEMA Class-R shall be applicable and followed. The out-of-roundness of shell with external pressure shall be

inspected according to UG-80.

33JFALANMHE CEIBH R AN BIRERE RIS 2 /b 238F ., 20 ST ik, AR EIR AL DR, AR R sl AR S R B 2 i, L

FEIREEAT IS FRE IR ITFL I O 49E < 1 2 B 7 i 1 4 K B 4% < £ B 3T RTAR I o

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.

34 BRI Sk B iYW R HEAT IE K AR EL

The ellip.head shall be of Clod-f d, and to be

35 [T A1 S32750F4 KL Ve B Joi L HEAT 1] ¥ b 72 o

All cold formed S32750 shall be solution annealed after cold forming.

36 FRAFCIRY], BRI A SR AR I, S REFT IS 5L e/ Nmm 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.

BTN R N2 DA — /NPT USRI FL, A7 T RE R e A A 22 /D A5 EE O B . A SR T A 8 ] s i L () R — 0% . RSl

HEATFE TR 2Z R, FRE6F 45 e o P S5 3 B ) 45— 0 4 A R 44 RS0 N 15psi P T 45 2 S HEAT 48 SRR ik B o R0 FLISEORFRFT AR A, DAfAE

FE s (S S L.

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.

3.8 FIT A 7R I SR 1 1 B A% RS H SCAFAWPL-670210347 «

All tightening of pressure fastener shall be according to the specification 4WPI-670210.

3.9 15K LA b Aty s FH WAL i fek s %%

At and above 1.5" diameter, bolting shall be suitable for hydraulic tensioning.

3.10 AV R A I k5 A I 3%

MAXIMUM ALLOWABLE TUBE WALL THICKNESS REDUCTION SHALL BE 3%.

311 A A LA R AR EARADE) & RIS/ T-1.5mm.

DISTANCE BETWEEN EDGE OF TUBE HOLES AND EDGE OF ALL GASKET GROOVES (INCLUDING PP GROOVES) SHALL NOT BE LESS THAN 1.5 MM.

302 AU AT E IS, J i 32 REASE i 4 448 A2 1910%.

FLATTENING TOLERANCES AFTER BENDING OF U-TUBES SHALL NOT EXCEED 10 % OF THE TUBE OUTSIDE DIAMETER.

after clod-forming.

4.7 Welding
4.1 VLA IR BRURE AN S T 5N £ ASME IXEL R 5 SC{ABKM-PP-000-500550-A S AWEQ-1051 (1) 23K
Welding procedure and welders shall confirm to the requirements of Section IX of the ASME Code and Project specification
A8BKM-PP-000-500550-A and 4WEQ-1051.
4.2 FFA 7R RS 0 Sk R A A i S
All holding pressure welding joints shall be full penetration weld.
4.3 R HRAREE A TS T RS FREEATARRE, e AR RER A G IR AT
All butt welded joints shall be back chipped and welded. Wherever back chipping is not possible root run shall be welded by GTAW.
AR A PR AR I OB
The fillet weld height not dimensioned shall be equal to the thickness of thinner plate.
45 BRAEFHIBEISN BT ARG R R
Unless specified,all welds shall be continuous.
6 255 Lk FH A T 4R S A AR T R AR
Non-removable welding backing strips or rings are prohibited.
4.7 SURVEN A HET 5 B0 AR B 07 B B IR 32 236 A2 51 H AL ABKM-PP-000-500530-A Rev.0357.0%% 3K «
For duplex stainless steel tube-to-tubesheet welding and rolling, the article 7.0 of Project specification ABKM-PP-000-500530-A Rev.0 shall be complied.
48 HAE G EWRZ MBI ERERAIGTAWT. 2, IR E . FRE GRMIERER R AR/ T BE 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.
4.9 T L AR R T A G T 2 S T 180° 5L 5 BRI IS A6 B S AT 100%P TS 5 % S PR AT G 2, Mk 42 56 U T 4T 100%PTAG:
.
Tube-to-tubesheet joints shall be welded in two welding layers, the start arc welding point for layer shall be stagger 180 degree, and the final layer shall be examined by 100% PT.
After the test, expansion should be performed. 100% PT shall be performed after expansion.

410 T H wﬁfﬂ#ﬁ:ﬁ: A 25 R4 F Magne-Gage B Fischer Ferriteift 478k 3 A, 4% IHAWS AA2HEATEHE. HF1.7m (538 KRG T34 AT

BFARI PEA S B AR 5 B P R A30% 42 70%.

The ferrite content of all accessible completed external surfaces of duplex SS production welds shall be checked using either a Magne-Gage or Fischer Ferrite Scope calibrated in
accordance with AWS A4.2. A minimum of three tests shall be made on each 1.7 m (5 feet) of weld. The average value of the tests on each weld shall be 30-70% ferrite.

4.11 B ]IS 5 ’hi!& o RPRERAREE T RSN T 5D — SRR o R LRI R S B O REAE . S X R R G SR A R Ak A
ENCIA R e SUATE R T i) B R 4 £ ABKM-PP-000-500550-A Rev.0B 711,25 »

On the finished vessel aminimum of one hardness test set is required per weld procedure. A set of hardness readings shall consist of at least five measurements including
measurements of 1) the base metal on both sides of the weld, 2) the heat-affected zone (HAZ) on both sides of the weld, and 3) the weld metal. The weld profile shall be ground flat
across the weld to perform the tests.The hardness must be measured using theHV10 method. The other requirement of of hardness test shall comply the item 11.2 of
ABKM-PP-000-500550-A Rev.0B.

4.12 FRACFERS, RSO Fr 8 B T ST (e, 8 i A

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

413 T A, F“rﬂ:é““Lﬂl‘ I defé'x\[I/ +fltrt[

At least 5 times the wall lhlckness of the adjacent longitudinal seam of the shell passage cylinder should be staggered.

5. 745l INondestructive examination

5.1 JJ747 NDE IV 2 55T H SCfA8KM-PP-000-500550-AI1 25K 45 107% ¥ ok

NDE requirements shall meet the article 10 of Project specification ABKM-PP-000-500550-A.

5.2 15 g SR AR IE AR B SR AR

The NDE requirement of main parts according to table "NONDESTRUCTIVE EXAMINATION".

5.3 A LRI (NDE) R bAFER: a) #R4%)5 5048/ N AT HL . b) RS HMEFE (PWHT) JSikAT.

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).

S4BT O A B SR A, HARSE R 4T 100% RTRL I o

Welded fittings (nozzles, etc.) made from plate shall be 100% RT examined at the fitting fabricator's shop.

5.5 R7E AR5 H b TR RN DI E (D AT SRR SR P R A, AR AR TS REEAT R RIS E AL T . R eV AL

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 s allowed.

5.6 WA ARBITERUE, BT TE AR Bk 2 R AT L00%P TR -

All accessible completed production welds shall be examined by PT. PT examination (100%) is required of butt, seal, fillet, socket, weldolet and branch welds and at all pipe support
connection welds.

& [Testing

AR TR RG], T R R T el R R R A, R T AL 2 R
PRORAEAT SR BRI ), RS A0 B T 3y 9 FE AR ik

The gaskets used during pressure testing for process piping connections may be of a generic type , but for the connections that service gasket s supplied, shall be the same type 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.

6.2 HI TR RS AR B R 7o BEK . B AL AR BT I &AL 5 B/ T50ppm. CGREARRRTE) IR

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

6.3 7K AR5 FH /K i FE 2 R62.6°F (17 °C ) $1)118.4°F (48°C) 2 il

The minimum temperature of the fluid used for hydrostatic test shall be 62.6°F (17 °C ) to 1184°F (48°C).

6.4 FT A FM L R4 R AE K R T AT R
The welds of each reinforcing pad shall be given an air-and-soap solution test before pressure testing the exchanger.

65 IKEETERUR, ARIEIRYRT, LA 5 O B S AT AR A . e e BB IR R,
1x10° bar em’ls..

Helium leak test of tube-to-tubesheet joint integrity after final expansion of the tubes before pressure test. The shell side of the exchanger shall be pressurized with low pressure helium. The
pressure difference between the pressurized shell side and tube side of the exchanger shall be at least 1 barg. The maximum allowable leak rate of helium or halogen shall be 1x10-5
standard cubic centimeters per second (0.76x10-5 torr liters per second) at a minimum pressure difference of 1 barg.

66 WRi)e, FAIETFHRA . AR AT

Exchangers shall be thoroughly dried after testing. Hot air drying by evaporation is not permitted.

[, 35 RS IR A RIe)E, Mk

RS E TR S A barg. K RVFIR R

7.4l b FT /Surface treatment

7.1 B A B0 H SCHABKM-PP-000-50520-A Filifh i3 T2

Surface preparation and painting shall be carried out per Air Products specification ABKM-PP-000-50520-A and Painting procedure.

72 HOEHT, ARECHANITERY . RS ) P OSSR, FUSIGMAR . BRI LR HE . BRI

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.

7.3 FA R E RSO R IR BE R AN, DA IR R B A AR A

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

84144, Frid iz dii/Packing, Marking & Shipping

8.1 B A AIRATA A2 e 6 AT £ 350 H SCIFAWGN-10001 [ HH G oK

Preparation for shipping of equipment, spares, and any loose items shall be in with Air Products

8.2 P A7 #ho LU R H e R LB AL, AR IR BT AT b

All test holes on reinforcing pad and vent on other pad shall be filled with grease after pressure test and prior to shipment.
8.3 RNl 1110.34 bar g (5psig) THRICII % THUAT, U 9-40CE AR, S E CURM. Wik,
Wk, URFHEHIE T

Vessels shall be pressurized with 0.34 bar g (5 psig) of dry, oil-free air or nitrogen. with a dew point of -40C 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.

8478 U B4 BLTE 4G U E AL b e 3, 3 2 s 2 ) i LR ) 2 SR U 1

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

8.5 FITAT I F7 B AR R R ik TR0l 8 (5 RAL 10265k bkt o

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

8.6 BHNT, I ARV

Temporary shipping Gaskets are prohibited

4WGN-10001
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9. & /Others

9.1 i, A& &M

A 200%

FHEE R R 0 T FARAR R B
Spare parts for construction, commissioning, and start-up
-Gaskets for girth flanges and blinded nozzles :  200%
-Stud bolt/nuts for girth flanges and blinded nozzles : 10% (min 2 sets)

92 N\ Sy 4 I B TR A el e #6 GE IR SR 3t . By I LS R B BB, R T AE B %
Personal Protection (PP) Insulation and Its support clips are in Vendor's scope, but Installation of PP cages is in Site Contractor's scope. So, the PP Cages shall be shipped loose.

9.3 HKTTH2API 660 7.4.11, 752.5M17.7.15, R B i S AU S T EAT FERHLAN T

Future Machining allowance shall be provided as specified in API-660 clause nos. 7.4.11,7.5.2.5 and 7.7.15.

9.4 As per API-660 Clause no. 9.1.2, For ble-bundle heat the it-of- i of a completed shell, after all welding and any required heat treatment, shall
allow a metal template to pass through the entire shell length without binding. The template shall consist of two rigid disks (each with a diameter equal to the diameter of the transverse
baffle or support plate) rigidly mounted perpendicularly on a shaft and spaced not less than 300 mm (12 in.) apart.

9.5 Northing mark shall be done on saddle by removable paint for easy north identification of equipment
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