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TECHNICAL REQUIREMENTS
TMATERIAL REQUIREMENTS:

1)HEAT EXCHANGE TUBES Q345D SHALL BE COLD-BRAWN STEEL TUBES ACCORDING TO GB/T 6479-2013, HIGH PRECISION, GRADE |
TUBE BUNDLE, MEETING NB/T 47019.1-2021 AND NB/T 47019.2-2021 REQUIREMENTS. TUBE SPLICING IS PROHIBITED. OUTER DIAMETER
TOLERANCE SHALL BE +0.08MM, WALL THICKNESS TOLERANCE +15%S, 0. AFTER PASSING EDDY CURRENT TESTING, EACH TUBE SHALL
UNDERGO HYDROSTATIC TESTING PER GB/T 6479. NDT BLIND ZONES (INCLUDING HYDROTEST BLIND ZONES) SHALL BE EXCLUDED. CUT
ENDS SHALL BE SMOOTH, FREE OF BURRS OR CRACKS.

2).Q345R PLATES SHALL COMPLY WITH GB/T 713.2-2023, SUPPLIED IN HOT-ROLLED CONDITION.

3).20% PIPES SHALL MEET GB/T 9948-2013. FOR PIPES WITH 0D>76MM AND WALL THICKNESS>6.5MM, LONGITUDINAL IMPACT TEST AT
0°C IS REQUIRED: AVERAGE IMPACT ENERGY OF 3 SPECIMENS >40J, WITH ONE SPECIMEN ALLOWED BETWEEN 28-40J. NEGATIVE
THICKNESS TOLERANCE FOR SEAMLESS NOZZLE PIPES <10%S (S=NOMINAL WALL THICKNESS).

4).J6MN FORGINGS SHALL COMPLY WITH NB/T 47008-2017, SUPPLIED IN NORMALIZED CONDITION.
2MANUFACTURING REQUIREMENTS:

1). TUBESHEET SEALING SURFACE SHALL BE PERPENDICULAR TO SHELL AXIS WITH MM TOLERANCE.

2)ALL INTERNAL/EXTERNAL ATTACHMENTS SHALL BE CONTINUOUSLY WELDED. ALL PRESSURE-RETAINING WELDS SHALL BE GROUND
SMOOTH WITH GRADUAL TRANSITIONS, NO SHARP EDGES OR BURRS. FILLET WELDS SHALL HAVE CONCAVE PROFILES.

3).ALL WELDS SHALL BE FULL PENETRATION USING CONSUMABLES MEETING NB/T 47018.2-2017.

L).AFTER CHANNEL PARTITION WELBING, COMPLETE STRESS RELIEF HEAT TREATMENT IS REQUIRED. SEALING SURFACES SHALL BE
FINISH-MACHINED POST-HT. NO POST-HT WELDING PERMITTED.
3NDT REQUIREMENTS (ADDITIONAL TO DESIGN DATASHEET):

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 PROBUCTION
WELDING.A MINIMUM OF TWO WELDING PASSES SHALL BE PERFORMED.AFTER THE FIRST WELDING, CONDUCT A LEAK TEST BY
PRESSURIZING THE SHELL SIDE TG 0.1 MPA WITH COMPRESSED AIRINSPECT THE WELDED JOINTS AND WELD THE SECOND LAYER AFTER
SOAP SOLUTION TESTING FOR LEAKS. EACH LAYER SHOULD UNBERGO 100% PT TESTING AFTER WELDING AND MEET THE
REQUIREMENTS OF GRADE | 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 OF FUSION, INCOMPLETE
PENETRATION, WELD PENETRATION, AND WELD COLLAPSE. THE TUBE ENDS SHALL BE INTACT.

2) SHELL-TO-TUBESHEET WELDS: GTAW ROOT WITH FULL PENETRATION. 100% PT PER NB/T 47013.5-2015, PT-I.

3).100% MT PER NB/T 47013.4-2015, MT-I FOR: SADDLE PAD-SHELL WELDS AND LIFTING LUG-SHELL WELDS.

4)100% MT PER NB/T 47013.4-2015, MT-I FOR NOZZLE-FLANGE WELDS (DN<250).

5).THE STUD BOLT MATERIAL SHALL CONFORM TO THE RELEVANT REQUIREMENTS SPECIFIED IN CLAUSES 8.13 AND 8.15 OF GB/T
150.2-2024 "PRESSURE VESSELS - PART 2: MATERIALS".ROLLED THREADS PREFERRED FOR STUDS. 100% SURFACE INSPECTION PER
NB/T 47013.4-2015 - NO CRACKS OR TRANSVERSE DEFECTS ALLOWED.

4 PRESSURE TEST:

1JHYDROSTATIC TEST AFTER FABRICATION. DRAIN AND DRY COMPLETELY AFTER TEST.
5.0THER REQUIREMENTS:

1)INOZZLE ORIENTATION PER LAYOUT DRAWING. ALL FLANGE BOLT HOLES CENTERED ON SHELL AXIS/VERTICAL LINE. SHELL-SIDE
NOZZLES FLUSH WITH INTERNAL SURFACE.

2)LIFTING LUGS FOR EMPTY CHANNEL ONLY (USE BOTH SIMULTANEOUSLY). NOT FOR FULL EQUIPMENT LIFTING.

3).CARBON STEEL EXTERIGR PAINTING PER PROJECT SPECIFICATIONS AFTER FABRICATION.

NOTE: MAXIMUM METAL/SURFACE TEMPERATURE (°C) AT COOLING WATER SIDE: 60/47.
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1. BRAGMAIAENB /T 470082017 (AERERBEIDAAME) R4S, RUHE, TVSH RATAHIREN, DRRSRE, 1. ERMAGMAIAENG /T 470082017 (AERERBRADAASRA) HME, REDBH, DN RATAHIREA, IXRARE. oS
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6. ERLEHAPNHELPBARERATIMRRZ N 0.6mm; HEREHATKAREE N1 5mm. 6. GHLERNH A RER AR L0 6mm; EERERAB R ELR15mn.
7. BEHAARTRGB/T 196-2003 (£G4 AART) iR, BAAEHGB/T 197-2018 (E&EY A %) BiflR. 7 BRHEARTEGB/T 196-2003 ($E8S AART) fle, BHAZEGB/T 197-2018 ($REH ML) Kz .
8. WA, AdATEREARATESRRtORRES, A8 GB/T 1804-2000MmARcAME. 8. WA, ARATHAEARATELRRTORREE A% GB/T 1804-20000mARc Az, % 003 1.5X45°
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TECHNICAL REQUIREMENTS: TECHNICAL REQUIREMENTS:
1.THE TUBESHEET MATERIAL 16MNI SHALL BE MANUFACTURED, INSPECTED AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 “CARBON AND ALLOY STEEL FORGINGS FOR PRESSURE EQUIPMENT”, WITH GRADE IIl ACCEPTANCE CRITERIA. THE FORGINGS SHALL 1THE TUBESHEET MATERIAL 16MNII SHALL BE MANUFACTURED, INSPECTED AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON AND ALLOY STEEL FORGINGS FOR PRESSURE EQUIPMENT”. WITH GRADE lll ACCEPTANCE CRITERIA. THE FORGINGS SHALL
NOT BE MADE BY WELDING OR SPLICING AND SHALL BE SUPPLIED IN NORMALIZED CONDITION. NOT BE MADE BY WELDING OR SPLICING AND SHALL BE SUPPLIED IN NORMALIZED CONDITION.
2.THE SEALING SURFACE OF THE TUBESHEET SHALL BE PERPENDICULAR TO THE AXIS WITH A PERPENDICULARITY TOLERANCE OF 0.30MM. 2.THE SEALING SURFACE OF THE TUBESHEET SHALL BE PERPENDICULAR TO THE AXIS WITH A PERPENDICULARITY TOLERANCE OF 0.30MM.
3FOR THE TUBE HOLE DIAMETER, UP TO 4% OF THE TUBE HOLES ARE PERMITTED TO EXCEED THE UPPER DEVIATION LIMIT OF $19.25'¢1 BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION VALUE. 3FOR THE TUBE HOLE DIAMETER, UP TO 4% OF THE TUBE HOLES ARE PERMITTED TO EXCEED THE UPPER DEVIATION LIMIT OF 19.25'01 BUT NOT EXCEEDING 50% OF THE CORRESPONDING UPPER DEVIATION VALUE.
L THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE TUBESHEET SEALING SURFACE WITH A PERPENDICULARITY TOLERANCE OF 0.08MM. THE SURFACES OF TUBE HOLES SHALL BE CLEAN AND FREE FROM BURRS, IRON CHIPS, RUST STAINS, OIL L THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE TUBESHEET SEALING SURFACE WITH A PERPENDICULARITY TOLERANCE OF 0.08MM. THE SURFACES OF TUBE HOLES SHALL BE CLEAN AND FREE FROM BURRS, IRON CHIPS, RUST STAINS, OIL
CONTAMINATION OR OTHER DEFECTS THAT MAY AFFECT THE QUALITY OF EXPANSION OR WELDED JOINTS. THE HOLE SURFACES SHALL NOT HAVE ANY LONGITUDINAL OR SPIRAL MARKS THAT WOULD AFFECT THE EXPANSION QUALITY. CONTAMINATION GR OTHER DEFECTS THAT MAY AFFECT THE QUALITY OF EXPANSION OR WELDED JOINTS. THE HOLE SURFACES SHALL NOT HAVE ANY LONGITUDINAL OR SPIRAL MARKS THAT WOULD AFFECT THE EXPANSION QUALITY.
5 AFTER DRILLING, >96% OF THE LIGAMENT WIDTHS MUST BE 24.75MM. A MINIMUM LIGAMENT WIDTH OF 3.45MM IS PERMITTED FOR <4% OF THE LIGAMENTS. 5 AFTER DRILLING, >96% OF THE LIGAMENT WIDTHS MUST BE >4.75MM. A MINIMUM LIGAMENT WIDTH OF 3.45MM IS PERMITTED FOR <4% OF THE LIGAMENTS.
6.THE BOLT HOLE CIRCLE DIAMETER AND THE CHORD LENGTH BETWEEN ABJACENT BOLT HOLES ON THE TUBESHEET SHALL HAVE A TOLERANCE LIMIT OF +0.6MM. THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A TOLERANCE LIMIT OF +1.5MM, 6.THE BOLT HOLE CIRCLE DIAMETER AND THE CHORD LENGTH BETWEEN ADJACENT BOLT HOLES ON THE TUBESHEET SHALL HAVE A TOLERANCE LIMIT OF +0.6MM. THE CHORD LENGTH BETWEEN ANY TWO BOLT HOLES SHALL HAVE A TOLERANCE LIMIT OF +15MM.
7THE BASIC DIMENSIONS OF THREADS SHALL CONFORM TO GB/T 196-2003 "GENERAL PURPOSE METRIC SCREW THREADS - BASIC DIMENSIONS”, AND THE THREAD TOLERANCES SHALL CONFORM TO GB/T 197-2018 "GENERAL PURPOSE METRIC SCREW THREADS - 7.THE BASIC DIMENSIONS OF THREADS SHALL CONFORM TO GB/T 196-2003 "GENERAL PURPOSE METRIC SCREW THREADS - BASIC DIMENSIONS”, AND THE THREAD TOLERANCES SHALL CONFORM TO GB/T 197-2018 “GENERAL PURPOSE METRIC SCREW THREADS -
TOLERANCES". TOLERANCES".
8.UNLESS OTHERWISE SPECIFIED, THE DIMENSIONAL TOLERANCES FOR MACHINED SURFACES AND NON-MACHINED SURFACES SHALL COMPLY WITH M-CLASS AND C-CLASS OF GB/T 1804-2000 RESPECTIVELY. 8UNLESS OTHERWISE SPECIFIED, THE DIMENSIONAL TOLERANCES FOR MACHINED SURFACES AND NON-MACHINED SURFACES SHALL COMPLY WITH M-CLASS AND C-CLASS OF GB/T 1804-2000 RESPECTIVELY.
9 THE SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE AFTER THE TUBESHEET MACHINING IS COMPLETED. 9 THE SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE AFTER THE TUBESHEET MACHINING IS COMPLETED.
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TECHNICAL REGUIREMENTS: /d
1. THE BAFFLE SHOULD BE FLAT WITH A FLATNESS TOLERANCE OF 3MM. TECHNICAL REQUIREMENTS: TECHNICAL REQUIREMENTS:
2. THE MAXIMUM DEVIATION OF THE CENTER DISTANCE BETWEEN ADJACENT TWO HOLES IS + 0.3MM, WITH A ALLOWABLE DEVIATION OF 4%. " 1. THE BASIC DIMENSIONS OF THREADS COMPLY WITH THE PROVISIONS OF GB/T196-2003 "BASIC DIMENSIONS OF GENERAL THREADS'. 1. THE BASIC DIMENSIONS OF THREADS COMPLY WITH THE PROVISIONS OF GB/T196-2003 "BASIC DIMENSIONS OF GENERAL THREADS".
THE MAXIMUM DEVIATION OF THE CENTER DISTANCE BETWEEN ADJACENT TWO HOLES IS + 0.5MM, AND THE MAXIMUM DEVIATION OF i A A E R T R R L. 2. THE THREAD TOLERANCE AND FIT SHALL COMPLY WITH THE PROVISIONS OF GB/T197-2018 GENERAL THREAD TOLERANCE. 2. THE THREAD TOLERANCE AND FIT SHALL COMPLY WITH THE PROVISIONS OF GB/T197-2018 GENERAL THREAD TOLERANCE.
THE CENTER DISTANCE BETWEEN ANY TWO PIPE HOLES IS + TMM. NOTE: THE SEALING SURFACE AT THE PARTITION PLATE END SHALL UNDERGO FINISH MACHINING AFTER THE 3. CRACKS, COLLISIONS, AND BURRS ARE NOT ALLOWED ON THE SURFACE OF THE THREAD, AND THE REST SHALL COMPLY WITH 3. CRACKS, COLLISIONS, AND BURRS ARE NOT ALLOWED ON THE SURFACE OF THE THREAD, AND THE REST SHALL COMPLY WITH
3. REMOVE BURRS AROUND THE PIPE HOLE AFTER DRILLING. COMPLETION OF CHANNEL ASSEMBLY WELDING AND POST-WELD HEAT TREATMENT (PWHT). THE PRGVISIONS OF GB/T5779.1-2000. THE PROVISIONS OF GB/T5779.1-2000.
L. ROUND CUTTING OF BAFFLE PLATES, ALL BAFFLE PLATES CLAMPED TOGETHER AND DRILLED SIMULTANEQUSLY BEFORE CUTTING.
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