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TECHNICAL REQUIREMENTS

1MATERIAL REQUIREMENTS:

1). THE HEAT EXCHANGE TUBES MADE OF S31603 SHALL BE COLD-BRAWN STEEL TUBES AS PER GB/T 13296—2023, WITH HIGH PRECISION, GRADE |
TUBE BUNDLE, AND SHALL COMPLY WITH NB/T 47019.1=2021 AND NB/T £7019.5-2021. THE HEAT EXCHANGE TUBES SHALL NOT BE SPLICED, AND THE
OUTER DIAMETER TOLERANCE SHALL BE +0.08MM, WITH A WALL THICKNESS TOLERANCE OF +15%S, 0. THE HEAT EXCHANGE TUBES SHALL UNBERGO
HYDROSTATIC TESTING TUBE BY TUBE IN ACCORDANCE WITH THE PROVISIONS OF THE GB/T 13296 STANDARD AFTER PASSING THE EBBY CURRENT
TESTING. THE STEEL TUBES SHALL EXCLUBE NON-BESTRUCTIVE TESTING BLIND ZONES (INCLUDING HYDROSTATIC TESTING BLIND ZONES), AND THE CUT
ENDS SHALL BE SMOOTH, FREE OF BURRS, AND CRACKS.

2). THE Q345R STEEL PLATES USED IN THE EQUIPMENT SHALL COMPLY WITH GB/T 713.2-2023 AND SHALL BE SUPPLIED IN HOT-ROLLED CONDITION.

3). THE 20% STEEL TUBES USED IN THE EQUIPMENT SHALL COMPLY WITH GB/T 9948-2013. FOR 20# STEEL TUBES WITH AN OUTER DIAMETER NOT
LESS THAN 76MM AND A WALL THICKNESS NOT LESS THAN 6.5MM, LONGITUDINAL IMPACT TESTS SHALL BE CONDUCTED AT 0°C. THE AVERAGE IMPACT
ENERGY OF THREE STANDARD SPECIMENS SHALL NOT BE LESS THAN 40J, AND ONE SPECIMEN IS ALLOWED TO HAVE AN IMPACT ENERGY VALUE BELOW
40J BUT NOT LESS THAN 28J. THE NEGATIVE TOLERANCE FOR THE THICKNESS OF SEAMLESS STEEL PIPE NOZZLES SHALL NOT EXCEED 10%S (WHERE S
IS THE NOZZLE WALL THICKNESS).

L), THE 16MN FORGINGS USED IN THE EQUIPMENT SHALL COMPLY WITH NB/T 47008-2017 AND SHALL BE SUPPLIED IN NORMALIZED CONDITION.

5). PRESSURE-RETAINING COMPONENTS MADE OF S31603 MATERIAL AND THEIR WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION AND
PROBUCTION WELBING TEST PIECES) SHALL UNBERGO INTERGRANULAR CORROSION TESTING ACCORDING TO GB/T 4334-2020 METHOD B. THE AVERAGE
CORROSION RATE SHALL NOT EXCEED 16 G/M?+H. SAMPLING AND BATCHING OF CORROSION TEST SPECIMENS SHALL BE CONBUCTED IN ACCORDANCE
WITH ARTICLE 8 OF GB/T 21433-2008.

2.MANUFACTURING AND FABRICATIGON:

1). THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE SHELL AXIS, WITH A TOLERANCE OF 1MM.

2). ALL INTERNAL AND EXTERNAL ATTACHMENTS SHALL BE CONTINUOUSLY WELDED TO THE EQUIPMENT. ALL PRESSURE-BEARING WELDED JOINTS ON
THE EQUIPMENT SHALL BE GROUND SMOOTH AND TRANSITIONED SMOOTHLY, WITHOUT SHARP CORNERS OR BURRS. FILLET WELDS SHALL HAVE A
CONCAVE AND SMOOTH TRANSITION.

3). THE SURFACE OF THE TUBE SHEET CLADDING SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF 1MM. STRESS RELIEF HEAT TREATMENT SHALL BE
PERFORMED AFTER THE TRANSITION LAYER CLADDING OF THE TUBE SHEET. THE BASE MATERIAL SURFACE OF THE TUBE SHEET TO BE CLAD AND THE
CLAD SURFACE AFTER MACHINING (BEFORE DRILLING) SHALL UNDERGO 100% PENETRANT TESTING LAYER BY LAYER ACCORDING TO NB/T 47013.5-2015,
WITH AN ACCEPTANCE LEVEL NOT LOWER THAN GRADE I.

L), ALL WELDED JOINTS IN THIS EQUIPMENT SHALL BE FULLY PENETRATED, AND THE WELDING MATERIALS SHALL COMPLY WITH NB/T 47018.2-2017.
5. THE TOLERANCE FOR ASSEMBLY DIMENSIONS OF THE TUBE BOX FLANGE, TUBE SHEET, AND EQUIPMENT FLANGE SHALL MEET THE REQUIREMENTS OF
CLAUSE 8.12 OF GB/T 151=2014.

3.NON-DESTRUCTIVE TESTING:THE NON-DESTRUCTIVE TESTING OF THIS EQUIPMENT SHALL NOT ONLY COMPLY WITH THE PROVISIONS OF THE "DESIGN
DATA SHEET" BUT ALSO SHALL MEET THE FOLLOWING REQUIREMENTS:

1). THE TUBE-TO-TUBESHEET JOINTS SHALL BE MADE BY STRENGTH WELDING (GTAW WITH FILLER WIRE) + MECHANICAL EXPANSION (HYDRAULIC
EXPANSION).THE WELDING PROCEDURE SHALL BE QUALIFIED PER APPENDIX E OF NB/T 47014-2023 PRIOR TO PRODUCTION WELDING.

A MINIMUM OF TWO WELDING PASSES SHALL BE PERFORMED.AFTER THE FIRST WELDING, CONDUCT A LEAK TEST BY PRESSURIZING THE SHELL SIBE TO
0.1 MPA WITH COMPRESSED AIRINSPECT THE WELDED JOINTS AND WELD THE SECOND LAYER AFTER SOAP SOLUTION TESTING FOR LEAKS.

EACH LAYER SHOULD UNDERGQ 100% PT TESTING AFTER WELDING AND MEET THE REQUIREMENTS OF GRADE I IN NB/T 47013.5-2015. QUALIFIED
WIRE-FILLING ARGON ARC WELDING SHALL BE EMPLOYED FOR THE TUBE AND TUBE SHEET. AFTER WELDING, THE TUBE AND TUBE SHEET SHALL
MAINTAIN INTACT TUBE ENDS, WHICH SHOULD PROTRUDE FROM THE TUBE SHEET IN A FLAT MANNER. THE WELDED JOINTS SHALL BE FREE OF DEFECTS
SUCH AS LACK GF FUSION, INCOMPLETE PENETRATION, WELD PENETRATION, AND WELD COLLAPSE. THE TUBE ENDS SHALL BE INTACT.

2). THE WELDED JOINT BETWEEN THE SHELL CYLINDER AND THE TUBE SHEET SHALL BE FULLY PENETRATED WITH ARGON ARC WELDING AS THE ROOT
PASS. THE WELD SURFACE SHALL UNDERGO 100% PENETRANT TESTING ACCORDING TG NB/T 47013.5-2015, WITH PT-I ACCEPTANCE.

3). THE WELDED JOINTS BETWEEN THE SADDLE PAD AND THE CYLINDER, AND BETWEEN THE LIFTING LUGS AND THE CYLINDER, SHALL UNDERGO 100%
MAGNETIC PARTICLE TESTING ACCORDING TO NB/T £7013.4—2015, WITH MT-I ACCEPTANCE.

L). THE STUD BOLT MATERIAL SHALL CONFORM TO THE RELEVANT REQUIREMENTS SPECIFIED IN CLAUSES 8.1.3 AND 8.15 OF GB/T 150.2-2024
"PRESSURE VESSELS - PART 2: MATERIALS".THE THREADS OF STUBS SHALL PREFERABLY BE PRODUCED BY ROLLING. ALL STUD THREADS SHALL BE
INDIVIDUALLY SURFACE TESTED ACCORDING TG NB/T 47013.4-2015 AFTER MACHINING, AND NO CRACKS OR TRANSVERSE DEFECTS SHALL BE
DISPLAYED.

L PRESSURE TESTING:

1). AFTER THE EQUIPMENT IS MANUFACTURED, A HYDROSTATIC TEST SHALL BE CONDUCTED. THE CHLORIDE ION CONTENT IN THE WATER USED FOR THE
HYDROSTATIC TEST SHALL BE LESS THAN 25MG/L. AFTER THE TEST IS PASSED, THE WATER SHALL BE DRAINED AND DRIED IMMEDIATELY. AFTER
PASSING THE PRESSURE TEST, THE STAINLESS STEEL SURFACES IN CONTACT WITH THE MEDIUM SHALL BE ACID-WASHED AND PASSIVATED. THE
PASSIVATION FILM FORMED SHALL BE TESTED ACCORDING TO GB/T 25150-2010. AFTER PASSING THE TEST, THE ACID-WASHING MEDIUM SHALL BE
THOROUGHLY CLEANED, AND NG RESIDUE SHALL REMAIN.

5.0THERS:

1). THE NOZZLE ORIENTATION SHALL FOLLOW THE NOZZLE ORIENTATION DIAGRAM. ALL FLANGE BOLT HOLES SHALL BE EVENLY DISTRIBUTED ACROSS
THE MAIN AXIS OR VERTICAL LINE OF THE SHELL. THE SHELL SIDE NOZZLES SHALL BE FLUSH WITH THE INNER SURFACE OF THE EQUIPMENT.

2). THE LIFTING LUGS SHALL ONLY BE USED FOR LIFTING THE EMPTY WEIGHT OF THE TUBE BOX, AND BOTH LUGS MUST BE USED SIMULTANEQUSLY
DURING LIFTING. THEY SHALL NOT BE USED FOR LIFTING THE ENTIRE EQUIPMENT.

3). AFTER THE EQUIPMENT IS MANUFACTURED, THE EXTERNAL SURFACE OF THE EQUIPMENT (CARBON STEEL) SHALL BE PAINTED AS PER THE
PROJECT'S UNIFIED REQUIREMENTS.

NOTE:

1). MEDIUM COMPOSITION (VOL%): HYDROGEN 0~20%, NITROGEN, AND A SMALL AMOUNT OF WATER VAPGR.

2). THE MAXIMUM METAL WALL TEMPERATURE ON THE CIRCULATING WATER SIDE IS 75°C.

INSTALLA]IﬁONﬁD?T% ﬁ @&EKS(REW
NO\SCALE
o715 L-M16 378
$18 /m
/
|
|
M16-6H |
4 Ml ] l o
JACKSCREW Mi6 A
DETAILED DRAWI%G%% (%Nf(ﬁlﬁfﬁvgﬂ%ﬁﬁﬁu AND BAFFLE l H l
NO\SEALE
2106
-6
6 Il 1 Il /
E\fé I
50 6 6| 50
A | SPIRAL WOUND GASKET | %4 D25-150 2 2222 == | = [HG/T 2063+2009
V07 A | NUTS #5 ML 16|  30CrMoA 0.0k | 0.6b |HG/T 20634-2009
A | FULL THREAD BOLTS | AR4&f M1Lx70 8 35CrMoA 0.09 | 0.72 |H&/T 20634-2009
D02 A | BLIND FLANGES | #£2 1"-CL.150 BLRF 2 16MnII 09 | 18 | ASME BI6S-2020
A | LONG NECK RF FLANGE | #2 1"-CL150 LWNRF B=27 H=240 | 2 16Mnll 3 6 [ ASME B6.5-2020
A | SPIRAL WOUND GASKET | %4 D25-150 2 2222 = | = |HG/T 20632009
VO A | NUTS B8 ML 16|  30CrMoA 0.0k | 0.64 |HG/T 20634-2009
A | FULL THREAD BOLTS | A#&#k M1Lx70 8 35CrMoA 0.09 | 0.72 |Ha/T 20634-2009
DOt A | BLIND FLANGES | #£% 1"-CL.150 BLRF 2 16MnII 09 | 18 | ASME BI6S-2020
A | LONG NECK RF FLANGE | 2 1"-CL150 LWNRF B=27 H=160 | 2 16Mnll 2 L | ASME B16.5-2020
U1 A | NOZZLE #£ $168.3x10.97 L=184 2 20 79 | 158 |GB/T 9948-2013
U02 A | WELDING NECK RF FLANGE | ¥ 6"-CL.150 WNRF $=10.97 | 2 16Mnll 116 | 23.2 | ASME BI65-2020
A | REINFORCING PAD | 4B dN200X10-C 2 Q345R 68 | 136 |NB/T1025-2022
::8; A | NOZZLE #6 62191127 L=179 2 20 116 | 232 |6B/T 948-208
A | WELDING NECK RF FLANGE| #2 8"-CL.150 WNRF S=127 | 2 16Mnll 192 | 38.4 | ASME B165-2020
W OB (kK Ax 44 X 4kRES bl M il LN
munof OWG NO.  |lssu ENGLISH NAME (HINESE NAME & STANDARD NO |QTY MATERIAL WE&E REMARK
27 |HRQO1-0030-021 A | TIE ROD KA 916 L=2540 5 02358 Lo|o20
26 [HRQ0-00130-02] A | TIE ROD i 916 L=2340 1 02358 37
25 A | NUT #8 M16 12 A2-70 0.0 | 0.48 |GB/T 6170-2015
2 A | SPACER ZBE 925X2 L=39L 9 Q345D 045 | 4.05
23 A | SPACER ZBE 925X2 L=194 40 3450 022 | 88
22 A | SPACER % 925X2 L=669 1 345D 076
21 A | SPACER REE 925X2 L=L69 5 Q345D 053 | 265
20 A | SADDLE B30 BI600-F 64=10 h=300 | 1 | Q345R/Q3L5R 38.8 | NB/T 4706512018
19 A | BYPASS BAFFLE | #H#HH 2106x35x6 2 (2358 35 | 7
18 A | SADDLE B30 BI600-S 84=10 h=300 | 1 | Q345R/Q3L5R 38.8 | NB/T 4706512018
17 A | EARTH PLATE #hK 50x110x10 2 $30408 044 | 088 AR
16 A | LIFTING LUG HE LP-2-1 L Q345R 0.27 | 054 |HG/T 21574-2018
15 HRO1-0030-01| A | RIGHT TUBESHEET | A#4 =50 1 [ 16MnII%£ES31603 110
14 [HRQ01-00130-021 A | JACKSCREW fi#t M16x55 8 $30408 012 | 0.9
13 |HRQOT-0030-02 A | BAFFLE PLATE | friht 8=6 11 (2358 L] oL
12 A | TUBE kg 025X2 1=3000 L S31603 3.45 | 8418 |GB/T 13296-2023
11 A | BYPASS BAFFLE | #H#HH 2106x55x6 2 02358 55 | 1
10 {HRQO1-00130-02 A | NAMEPLATE AND NANEPLATE HOLDER| 44 ke fk 1 |44% ASSEMBLY 5.05
9 A | INSULATION SUPPORTS | REXA (B3, 1 & 1 |44% ASSEMBLY 26 |060-STD-FQ12.02
8 A | SHEEL itk DN600X10 L=2890 1 Q345R 4348 | GB/T 713.2-2023
7 |HRQO1-0030-01| A | LEFT TUBESHEET | £#4 6-=50 1 | 16MnII%ES31603 110
6 A | GASKET # B22-600-25 2 | S30408+%H%% == [NB/T 47025-2012
5 A | NUTS B8 M2L 96 |  30CrMoA 018 | 173 [NB/T 47021-2012
b A | DOUBLE SCREW | Rk#H M24X175-B L8| 35CrMoA 063 | 303 |NB/T 47027-2012
3 A | CHANNEL FLANGE | #¥-FM 600-2.5/50-120 80=10 | 2 16Mnl 82 | 164 [NB/T 47023-2012
2 A | SHEEL BBk DN600X10 L=355 2 Q345R 53.4 | 106.8 |6B/T 713.2-2023
1 A | ELLIPTICAL HEAD | #k EHAG00X10(8.5) 2 345R 346 | 692 |GB/T 25198-2023
I T ST e gr| s |AELREL 4w
mnual DWG NO.  |Issu ENGLISH NAME (HINESE NAME & STANDARD NO aTy MATERIAL wﬁ REMARK
10 - \ =
HTZHA aHEARA
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1. EHAAI6MRIEENG /T L7008-2017 (AERERREWOALHRM) HHE RRARY, TANSH RATAHEREN, DIRAER,
et 1 ASEARRRAN, HEFRARSRHRIRRERARER, SAARNTELAR) MEHHRERE, A-ER0HE KANRHE BEARKIONn. REEERRARMELTH F20nRAHIALS, NESSDHER KMRERARE, FRRMENn. MAERKESS, RXSRAEInn. HRERRD.

3 HREN, mERGRERTRE, FRTNELR TEABRENRM00MTRN, TRAAATASMMAE SRIANB/T LT7013.L-20159 K1 44K, EdRDLFREHERES RGBT SFAR,

L BRRERRET R pR R AL WERA100%2PTRN, #NB/T 470135-20150 K1 FA%: AERREREE RUBRETEANATEGARRI100%P TR, BNB/T 47013.5-20159 K1 FA%, AATE(GHE RETRERA100%UTANL ABREENB/T 47013.3-2023 7 1444,
5. REATERRNAAHG/T2058L-202099 LAEK AR, AT LA ERMTENEHE, TLA, GRARE0A,

6. EREHAMEHEEE, HEEEAEH0.30mm,

7 GRGRER, AFAATLAHERLEERS 025 25/ 5 ERAEHILBERS0%.

8. EAAPHEEEREHE ABEEAEN 0.08mm, EREAKHMERTS, TuAREAEEERRBNEA. 4R, B wi%: ARTARADRRERE NI RARERARS R,

9. EREETE>96 % AR ANA>S 83mm, A (<L % HAFH)BRABRERL 05mm.

8. EAAFHEEENTHE ABEEAEN 0.08mm. EREAKALERTS, THADAKEIEEERRENTA. 4R, B w75 ARETNADHRERE A A QAR 560, 10. EREREAPCEERDRIRRMERESHRGER 0 6mm; ERRERALKRRAEN 1 5mm,

9. ERERE>96 BN ENA>S 83mm, AF(<L%HAFH BEAMEERL. 05mm, 11 BEHAARTRGB/T 196-2003 (4885 AART) flx, BAAEHGB/T 197-2018 (£&KE %) HAlR.

10, EREERAPNEER AR AREEAT KRR BEN 0 6mm; HERERATIAREZ A1 5mm, 12. RABA, AlATEREARATHEARR LR GE 7% GB/T 1804-20008mARc AR,
1
1

1. EHABIOMNIEHENG /T 47008-2017 (RERE RBAGNAIRE ) Hirhe, RAARK DRAAE, RUTAFHREN DXRARL.

2 KERRRRMRELS, REDERAERRE AREERREESS, SARRHTTIIE), REZIARBAS, F-RACHE RANRNE BEREE10mm, REFARUERUERENL T 2mmA AUABAY AL HESI1603HER. EARBEAEATE, THEMEN Imm, RERRERNS, RESREZE< Inm. SEREEX3mm.
3 RGN, MERGRERANS, FhThE AR TERERERRAI00 MR, FRALARASHIAE SREANB/T LT013.4-20150 K1 Aok, REARPAPREHERES RAGERT T4z,

L. ERREREETER MR NANE TER100%PTRIL #NB/T L7013.5-20150 K1 4A%: REERERLE RUBRETEANMT AN R100%2P TR, BNB/T 470135-20159 K1 A%, AMTR(EAN KAETRERTI100% UTAEL ABFEENB/T 470133-20230 1444,

5. RELVEXENAAHG/ 120584202099 LAEK M. AETLHMUARER I ERE AT, TER, GhARERY,

6. EREAMELREEE, LELEAEX0.30mn,

1. ERERER, AHARATLA SR 2R 025 25 00, BTRAMMA HE£H50%,

1. BERAARTHGB/T 196-2003 (&4 AART) e, BHA£KGB/T 197-2018 (4885 A%) fifiR. 3. ERMITHE bR,
12. RERA, WRATERENRATHEHR T ORKEE A0 GB/T 1804-20008mARc AR, L. SETARS3160MM R B AT Y2 )RCB/ TL334-20205 B AAEARBIR, THRREEAAAT169/m” « b, BURAIRHAAHAFCR/ T21433-2008 %845 T A,

13, ERMIEAE NN LA AR, TECHNICAL REQUIREMENTS:

1l BETAASII603MH AL A AR TS FRRCR/ TL334-2020 F#BRHEERRIAL, FHRRABATATI 60/n”  h RUMEARBARSECE/ T21433-20088 BAHLER. 1THE TUBE SHEET MATERIAL 16MNI SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON STEEL AND ALLOY STEEL FORGINGS FOR PRESSURE EQUIPMENT,” WITH GRADE il BEING ACCEPTABLE. THE MATERIAL SHALL BE SUPPLIED IN THE NORMALIZED CONDITION.
2.THE TUBE SHEET SHALL BE MADE BY FORGING AND OVERLAY WELDING. THE GVERLAY WELDING METHOD SHALL USE STRIP OVERLAY WELDING (OR A SUPERIOR WELDING METHOD: MANUAL WELDING MAY BE USED FOR SPECIAL STRUCTURES). THE OVERLAY WELDING SHALL CONSIST OF AT LEAST TWO LAYERS,
WITH THE FIRST LAYER BEING A TRANSITION LAYER AND THE REMAINING LAYERS BEING CORROSION-RESISTANT LAYERS. THE TOTAL THICKNESS OF THE OVERLAY WELDING SHALL BE 10mm. AFTER GVERLAY WELDING, THE CHEMICAL COMPOSITION WITHIN 2mm DEPTH BELOW THE SURFACE OF THE
CORROSION-RESISTANT LAYER SHALL BE INSPECTED TO MEET THE REQUIREMENTS OF S31603. THE SURFACE OF THE ENTIRE GVERLAY WELDING LAYER SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF MM. THE THICKNESS OF THE OVERLAY WELDING LAYER SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN
THE THICKEST AND THINNEST PARTS BEING <Imm. THE THICKNESS OF THE TRANSITION LAYER SHALL BE 3mm.

3BEFORE OVERLAY WELDING, THE SURFACE TO BE WELDED SHALL BE CLEANED OF OIL, RUST, AND OTHER IMPURITIES. THE SURFACE SHALL THEN UNDERGO 100% MT (MAGNETIC PARTICLE TESTING) INSPECTION, AND NO DEFECTS SUCH AS CRACKS SHALL BE ALLOWED. THE RESULTS SHALL COMPLY WITH GRADE |
OF NB/T 47013.4-2015. THE INTERPASS TEMPERATURE DURING OVERLAY WELDING SHALL BE STRICTLY CONTROLLED, AS DETERMINED BY THE WELDING PROCEDURE QUALIFICATION.

4 AFTER COMPLETING THE OVERLAY WELDING OF THE TRANSITION LAYER, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PT (PENETRANT TESTING) INSPECTION, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. SUBSEQUENTLY, THE CORROSIGN-RESISTANT LAYER SHALL BE OVERLAY
WELDED. AFTER COMPLETING THE OVERLAY WELDING OF THE CORROSION-RESISTANT LAYER AND MACHINING (BEFORE DRILLING), 100% PT INSPECTION SHALL BE PERFORMED, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE GVERLAY WELDED SURFACE SHALL ALSO
UNDERGO 100% UT (ULTRASONIC TESTING) INSPECTION, WITH THE ACCEPTANCE CRITERIA COMPLYING WITH GRADE | OF NB/T 47013.3-2023.

5.0THER REQUIREMENTS FOR OVERLAY WELDING SHALL ALSO COMPLY WITH THE PROVISIONS OF CLAUSE 9.4 OF HG/T 20584-2020. AFTER COMPLETING THE OVERLAY WELDING AND PASSING THE INSPECTION, THE SEALING SURFACE, JACKING SCREW HOLES, BOLT HOLES, AND TUBE HOLES OF THE TUBE SHEET
SHALL BE MACHINED.

6.THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE AXIS, WITH A PERPENDICULARITY TOLERANCE OF 0.30mm.

1.THE DIAMETER OF THE TUBE HOLES ON THE TUBE SHEET SHALL ALLOW NO MORE THAN 4% OF THE TUBE HOLES TG EXCEED THE UPPER DEVIATION OF ©25.25'0%. BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION.

8.THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE SEALING SURFACE OF THE TUBE SHEET, WITH A PERPENDICULARITY TOLERANCE OF 0.08mm. THE SURFACE OF THE TUBE HOLES SHALL BE CLEAN, FREE OF BURRS, IRON CHIPS, RUST SPOTS, OIL STAINS, AND GTHER IMPURITIES THAT MAY AFFECT
THE QUALITY OF EXPANSION OR WELDING CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL SCRATCHES THAT MAY AFFECT THE QUALITY GF EXPANSION.

9 AFTER DRILLING, >96% OF THE TUBE HOLES ON THE TUBE SHEET SHALL HAVE A BRIDGE WIDTH OF >5.83mm, WITH A MINIMUM BRIDGE WIDTH OF 4.05mm ALLOWED FOR NO MORE THAN 4% OF THE TUBE HOLES.

TECHNICAL REQUIREMENTS:

1.THE TUBE SHEET MATERIAL 16MNII SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON STEEL AND ALLGY STEEL FORGINGS FOR PRESSURE EQUIPMENT,” WITH GRADE IIl BEING ACCEPTABLE. THE MATERIAL SHALL BE SUPPLIED IN THE NORMALIZED CONDITION.
2.THE TUBE SHEET SHALL BE MADE BY FORGING AND OVERLAY WELDING. THE QVERLAY WELDING METHOD SHALL USE STRIP OVERLAY WELDING (OR A SUPERIOR WELDING METHOD; MANUAL WELDING MAY BE USED FOR SPECIAL STRUCTURES). THE OVERLAY WELDING SHALL CONSIST OF AT LEAST TWO LAYERS,
WITH THE FIRST LAYER BEING A TRANSITION LAYER AND THE REMAINING LAYERS BEING CORROSION-RESISTANT LAYERS. THE TOTAL THICKNESS OF THE OVERLAY WELDING SHALL BE 10mm. AFTER OVERLAY WELDING, THE CHEMICAL COMPOSITION WITHIN 2mm DEPTH BELOW THE SURFACE OF THE
CORROSION-RESISTANT LAYER SHALL BE INSPECTED TG MEET THE REQUIREMENTS OF S31603. THE SURFACE OF THE ENTIRE OVERLAY WELDING LAYER SHALL BE FLAT, WITH A FLATNESS TOLERANCE OF 1MM. THE THICKNESS OF THE OVERLAY WELDING LAYER SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN
THE THICKEST AND THINNEST PARTS BEING <1mm. THE THICKNESS OF THE TRANSITION LAYER SHALL BE 3mm.

3.BEFORE OVERLAY WELDING, THE SURFACE TO BE WELDED SHALL BE CLEANED OF OIL, RUST, AND OTHER IMPURITIES. THE SURFACE SHALL THEN UNDERGO 100% MT (MAGNETIC PARTICLE TESTING) INSPECTION, AND NO DEFECTS SUCH AS CRACKS SHALL BE ALLOWED. THE RESULTS SHALL COMPLY WITH GRADE |
OF NB/T £7013.4-2015. THE INTERPASS TEMPERATURE DURING OVERLAY WELBING SHALL BE STRICTLY CONTROLLED, AS DETERMINED BY THE WELDING PROCEDURE QUALIFICATION.

L. AFTER COMPLETING THE OVERLAY WELDING OF THE TRANSITION LAYER, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PT (PENETRANT TESTING) INSPECTION, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. SUBSEQUENTLY, THE CORROSION-RESISTANT LAYER SHALL BE GVERLAY
WELDED. AFTER COMPLETING THE OVERLAY WELDING OF THE CORROSION-RESISTANT LAYER AND MACHINING (BEFORE DRILLING), 100% PT INSPECTION SHALL BE PERFORMED, COMPLYING WITH GRADE | OF NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE OVERLAY WELDED SURFACE SHALL ALSO
UNDERGO 100% UT (ULTRASONIC TESTING) INSPECTION, WITH THE ACCEPTANCE CRITERIA COMPLYING WITH GRADE | OF NB/T 47013.3-2023.

5.0THER REQUIREMENTS FOR OVERLAY WELDING SHALL ALSG COMPLY WITH THE PROVISIONS OF CLAUSE 9.4 OF HG/T 20584-2020. AFTER COMPLETING THE OVERLAY WELDING AND PASSING THE INSPECTION, THE SEALING SURFACE, JACKING SCREW HOLES, BOLT HOLES, AND TUBE HOLES OF THE TUBE SHEET
SHALL BE MACHINED. 10.THE DIAMETER OF THE BOLT HOLE CENTER CIRCLE ON THE TUBE SHEET AND THE CHORD LENGTH BETWEEN ADJACENT BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +0.6mm; THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +1.5mm.

6.THE SEALING SURFACE OF THE TUBE SHEET SHALL BE PERPENDICULAR TO THE AXIS, WITH A PERPENDICULARITY TOLERANCE OF 0.30mm. 11.THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "GENERAL PURPGSE METRIC SCREW THREADS - BASIC DIMENSIONS,” AND THE THREAD TOLERANCES SHALL COMPLY WITH GB/T 197-2018 "GENERAL PURPOSE METRIC SCREW THREADS - TOLERANCES."

7.THE DIAMETER OF THE TUBE HOLES ON THE TUBE SHEET SHALL ALLOW NO MORE THAN 4% OF THE TUBE HOLES TO EXCEED THE UPPER DEVIATION OF $25.25', BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION. TZUNLESS OTHERWISE SPECIFIED, THE LIMIT DEVIATIONS FOR LINEAR DIMENSIONS OF MACHINED AND NON-MACHINED SURFACES SHALL COMPLY WITH GRADE M AND GRADE C OF GB/T 1804-2000, RESPECTIVELY.
8.THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE SEALING SURFACE OF THE TUBE SHEET, WITH A PERPENDICULARITY TOLERANCE OF 0.08mm. THE SURFACE OF THE TUBE HOLES SHALL BE CLEAN, FREE OF BURRS, IRON CHIPS, RUST SPOTS, OIL STAINS, AND OTHER IMPURITIES THAT MAY AFFECT 13.AFTER COMPLETING THE MACHINING OF THE TUBE SHEET, THE SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE.
THE QUALITY OF EXPANSION OR WELDING CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL SCRATCHES THAT MAY AFFECT THE QUALITY OF EXPANSION. 14 PRESSURE-RETAINING COMPONENTS MADE OF $31603 MATERIAL AND ITS WELDED JOINTS (INCLUDING WELDING PROCEBURE QUALIFICATION) SHALL UNDERGO INTERGRANULAR CORROSION TESTING ACCORDING TO METHOD B OF GB/T 4334-2020. THE AVERAGE CORROSION RATE SHALL NOT EXCEED 1.6G/M*«H. THE

SAMPLING AND BATCHING OF CORROSION TEST SPECIMENS SHALL COMPLY WITH THE PROVISIONS OF CLAUSE 8 OF GB/T 21433-2008.

9 AFTER DRILLING, >96% OF THE TUBE HOLES ON THE TUBE SHEET SHALL HAVE A BRIDGE WIDTH OF >5.83mm, WITH A MINIMUM BRIDGE WIDTH OF 4.05mm ALLOWED FOR NO MORE THAN 4% OF THE TUBE HOLES. .
B 6=50 ToMI#ES31603
10.THE DIAMETER OF THE BOLT HOLE CENTER CIRCLE ON THE TUBE SHEET AND THE CHORD LENGTH BETWEEN ADJACENT BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +0.6mm: THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A LIMIT DEVIATION OF +1.5mm. 5 RIGHT TUBESHEET HOROVERLAY WELONGSHEG3 110 HRG01-00130-01 HRQ01-00130
11.THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "GENERAL PURPOSE METRIC SCREW THREADS - BASIC DIMENSIONS.” AND THE THREAD TOLERANCES SHALL COMPLY WITH GB/T 197-2018 “GENERAL PURPOSE METRIC SCREW THREADS - TOLERANCES.” {t% 4 % g #E(kq) s RIg
) ) g N
12.UNLESS OTHERWISE SPECIFIED, THE LIMIT DEVIATIONS FOR LINEAR BIMENSIONS OF MACHINED AND NON-MACHINED SURFACES SHALL COMPLY WITH GRADE M AND GRADE C OF GB/T 1804-2000, RESPECTIVELY. TEM O, DESCRPTION MATERIAL EGHT oW 10, ASSENBLY DWG N0
13.AFTER COMPLETING THE MACHINING OF THE TUBE SHEET, THE SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE.
14 PRESSURE-RETAINING COMPONENTS MADE OF $31603 MATERIAL AND ITS WELDED JOINTS (INCLUBING WELBING PROCEDURE QUALIFICATION) SHALL UNDERGO INTERGRANULAR CORROSION TESTING ACCORDING TO METHOD B OF GB/T 4334-2020. THE AVERAGE CORROSION RATE SHALL NOT EXCEED 16G/M*+H. THE 4+| 1zl % 'K// At R /\,
SAMPLING AND BATCHING OF CORRGSION TEST SPECIMENS SHALL COMPLY WITH THE PROVISIONS OF CLAUSE 8 OF GB/T 21433-2008. ﬁ Wt\ J{ ﬂﬁ& 3£ I\ !
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1\ FERETE FEENEA3mm.

2, BARRPERRRGEZ 0. 3mm, AFALARARAPCERRBZ K0 Smm, ERAEAPERREZ A 1mm,
3, BREFREARLEH.

Ly FAEETA, FAERREE-RARARETE.

TECHNICAL REQUIREMENTS:
1. THE BAFFLE SHOULD BE FLAT WITH A FLATNESS TOLERANCE OF 3MM.

£A OTHER 1%

2. THE MAXIMUM DEVIATION OF THE CENTER DISTANCE BETWEEN ADJACENT TWO HOLES IS + 0.3MM, WITH A ALLOWABLE DEVIATION OF 4%.
THE MAXIMUM DEVIATION OF THE CENTER DISTANCE BETWEEN ADJACENT TWO HOLES IS + 0.5MM, AND THE MAXIMUM DEVIATION OF

THE CENTER DISTANCE BETWEEN ANY TWO PIPE HOLES IS + TMM.
3. REMOVE BURRS AROUND THE PIPE HOLE AFTER DRILLING.

L. ROUND CUTTING OF BAFFLE PLATES, ALL BAFFLE PLATES CLAMPED TOGETHER AND DBRILLED SIMULTANEQUSLY BEFORE CUTTING.
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1, BRHAKRTHAGB/T196-2003 ( $RBLAART) iz,

2, BOMESRABAGB/T197-2018 (R85 E) HAlZ,

3, BERATAHALY, HEAEH, £AKGB/T5779.1-20004%.

TECHNICAL REQUIREMENTS:

1. THE BASIC DIMENSIONS OF THREADS COMPLY WITH THE PROVISIONS OF GB/T196-2003 "BASIC DIMENSIONS OF GENERAL THREADS".

2. THE THREAD TOLERANCE AND FIT SHALL COMPLY WITH THE PROVISIONS OF GB/T197-2018 GENERAL THREAD TOLERANCE.

3. CRACKS, COLLISIONS, AND BURRS ARE NOT ALLOWED ON THE SURFACE OF THE THREAD, AND THE REST SHALL COMPLY WITH
THE PROVISIONS OF GB/T5779.1-2000.
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1, BEHARRTHAGB/T196-2003 (REHAART) fiflz.
2, BERATAHARY, HENEH.

TECHNICAL REQUIREMENTS:
1. THE BASIC BIMENSIONS OF THREADS COMPLY WITH THE PROVISIONS OF GB/T196-2003 "BASIC BIMENSIONS OF GENERAL THREADS".
2. (RACKS, COLLISIONS, AND BURRS ARE NOT ALLOWED ON THE SURFACE OF THE THREAD.
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