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TECHNICAL REQUIREMENTS:

1. MATERIAL REQUIREMENTS:

1). THE HEAT EXCHANGE TUBES MADE OF S$30403 SHALL BE COLD-DRAWN TUBES OF GRADE I (HIGH PRECISION) IN ACCORDANCE WITH GB/T
13296-2023, AND SHALL COMPLY WITH NB/T 47019.1-2021 AND NB/T 47019.5-2021. SPLICING OF HEAT EXCHANGE TUBES IS NOT ALLOWED. THE
OUTER DIAMETER TOLERANCE OF THE TUBES SHALL BE +0.08mm, AND THE MINIMUM WALL THICKNESS TOLERANCE SHALL BE +15%S, 0. AFTER
PASSING THE EDDY CURRENT TEST, EACH TUBE SHALL BE SUBJECTED TO HYDRAULIC TESTING IN ACCORDANCE WITH GB/T 13296. THE BLIND
ZONES OF NON-DESTRUCTIVE TESTING (INCLUDING HYDROSTATIC TESTING BLIND ZONES) SHALL BE DEDUCTED FROM THE STEEL TUBES. THE CUT
ENDS SHALL BE SMOOTH, FREE OF BURRS, AND WITHOUT CRACK DEFECTS.

2). THE Q345R STEEL PLATES USED FOR THE EQUIPMENT SHALL CONFORM TO GB/T 713.2-2023 "STEEL PLATES AND STRIPS FOR PRESSURE
EQUIPMENT—PART 2: NON-ALLOY AND ALLOY STEELS WITH SPECIFIED ELEVATED TEMPERATURE PROPERTIES”, SUPPLIED IN HOT-ROLLED
CONDITION. THE Q345R PLATES SHALL UNDERGO 100% ULTRASONIC TESTING IN ACCORDANCE WITH NB/T47013.3-2023, WITH AN ACCEPTANCE
LEVEL NOT LOWER THAN GRADE I. THE S30403 STEEL PLATES USED FOR THE EQUIPMENT SHALL CONFORM TO GB/T 713.7-2023 "STEEL PLATES
AND STRIPS FOR PRESSURE EQUIPMENT—PART 7: STAINLESS AND HEAT-RESISTING STEELS", SUPPLIED IN SOLUTION-ANNEALED CONDITION WITH
SURFACE FINISH TYPE 1D. THE S30403 PLATES SHALL UNDERGO 100% ULTRASONIC TESTING IN ACCORDANCE WITH NB/T47013.3-2023, WITH AN
ACCEPTANCE LEVEL NOT LOWER THAN GRADE I.

3). THE 20 STEEL PIPES USED FOR THE EQUIPMENT SHALL COMPLY WITH GB/T 9948-2013 "SEAMLESS STEEL PIPES FOR PETROLEUM CRACKING".
FOR PIPES WITH AN OUTER DIAMETER NOT LESS THAN 76mm AND A WALL THICKNESS NOT LESS THAN 6.5mm (SUCH AS THE ¢168.3x10.97 PIPES
FOR NOZZLES U01/U2), LONGITUDINAL IMPACT TEST SAMPLES SHALL BE TESTED AT 0°C. THE IMPACT ABSORBED ENERGY SHALL MEET THE
REQUIREMENTS OF GB/T 150.2-2024, CLAUSE 4.11. THE AVERAGE IMPACT ABSORBED ENERGY OF THREE STANDARD SAMPLES SHALL NOT BE
LESS THAN 40J, AND THE MINIMUM VALUE OF ONE SAMPLE AND THE IMPACT ABSORBED ENERGY OF SMALL-SIZE SAMPLES SHALL COMPLY
WITH CLAUSES 4.11b) AND &.11c). LARGER-SIZE SAMPLES SHALL BE PREFERED FOR IMPACT TESTING.THE NEGATIVE DEVIATION OF THE
THICKNESS OF SEAMLESS STEEL PIPE NOZZLES SHALL NOT EXCEED 10% S (WHERE S IS THE WALL THICKNESS OF THE NOZZLE).

4). THE 16Mn FORGINGS USED FOR THE EQUIPMENT SHALL COMPLY WITH GRADE Ill OF NB/T 47008-2017 “CARBON AND ALLOY STEEL FORGINGS
FOR PRESSURE EQUIPMENT" AND SHALL BE SUPPLIED IN NORMALIZED CONDITION. SPLICED WELDING OF FORGINGS IS NOT ALLOWED. THE S30403
FORGINGS USED FOR THE EQUIPMENT SHALL COMPLY WITH GRADE Il OF NB/T 47010-2017 "STAINLESS AND HEAT-RESISTANT STEEL FORGINGS
FOR PRESSURE EQUIPMENT" AND SHALL BE SUPPLIED IN SOLUTION-ANNEALED CONDITION. SPLICED WELDING OF FORGINGS IS NOT ALLOWED.

5). THE HEADS SHALL ALSO COMPLY WITH CLAUSE £.3.2.1b) OF GB/T 150.4-2024. THE MEASURED FERRITE CONTENT SHALL NOT EXCEED 25%.
OTHERWISE, PERFORMANCE-RESTORING HEAT TREATMENT SHALL BE CARRIED OUT. AFTER THE MATERIALS ARRIVE AT THE MANUFACTURER,
THE FORMED HEADS SHALL BE RE-INSPECTED INDIVIDUALLY. FOR HEADS FORMED AFTER PLATE SPLICING, THE INSPECTION AREA SHALL INCLUDE
THE WELD SEAM.

6). THE S30403 MATERIAL AND WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION AND PRODUCTION WELD TEST PIECES) SHALL BE
SUBJECTED TO INTERGRANULAR CORROSION TESTING ACCORDING TO METHOD E OF GB/T 4334-2020. AFTER BEND TESTING, THE SURFACE OF
THE SAMPLES SHALL NOT SHOW ANY INTERGRANULAR CORROSION CRACKS. SAMPLING AND BATCHING OF CORROSION TEST PIECES SHALL BE
CARRIED OUT ACCORDING TO CLAUSE 8 OF GB/T 21433-2008.

7). THE BLANKS OF NUTS WITH A NOMINAL DIAMETER OF M36 OR LARGER SHALL BE SUBJECTED TO HARDNESS TESTING AFTER HEAT
TREATMENT. FOR STUDS WITH A SPECIFICATION OF M36 OR LARGER, 100% ULTRASONIC TESTING SHALL BE CARRIED OUT IN ACCORDANCE WITH
NB/T 47013.3-2023 AFTER ROUGH MACHINING (BEFORE THREAD PROCESSING), WITH A QUALIFICATION LEVEL OF GRADE I. SURFACE TESTING
SHALL ALSO BE CARRIED OUT IN ACCORDANCE WITH NB/T 47013.4-2015, WITH LINEAR AND CIRCULAR DEFECT INDICATION QUALITY LEVELS OF
GRADE I. THE THREADS OF THE STUDS SHALL BE PROCESSED BY ROLLING. AFTER THREAD PROCESSING, ALL STUDS SHALL BE SUBJECTED TO
SURFACE TESTING ACCORDING TO NB/T 47013.4-2015, AND NO CRACKS OR TRANSVERSE DEFECTS SHALL BE ALLOWED.

8). THE CLASS A WELDED JOINTS OF THE TUBE SIDE OF THIS EQUIPMENT SHALL HAVE PRODUCT WELD TEST PIECES PREPARED IN ACCORDANCE
WITH CLAUSE 9 OF GB/T 150.4-2024. THE INSPECTION AND EVALUATION OF THE WELD TEST PIECES SHALL COMPLY WITH THE REQUIREMENTS
OF NB/T 47016-2023.

2. MANUFACTURING REQUIREMENTS:

1). THE SEALING SURFACE OF THE TUBESHEET SHALL BE PERPENDICULAR TO THE AXIS OF THE SHELL WITH A TOLERANCE OF mm. THE
SURFACE OF THE TUBESHEET CLADDING LAYER SHALL BE FLAT WITH A FLATNESS TOLERANCE OF 1mm.

2). THE BUTT AND FILLET JOINTS OF PRESSURE PARTS SHALL BE FULLY PENETRATED. THE WELDED JOINTS SHALL BE FREE OF CRACKS, PORES,
AND UNDERCUTS. ALL FILLET JOINTS BETWEEN NOZZLES AND THE SHELL SHALL BE GROUND SMOOTH. THE NOZZLES SHALL NOT PROTRUDE
FROM THE INNER WALL OF THE SHELL AND SHALL HAVE A SMOOTH CONCAVE TRANSITION. THE NOZZLE ENDS SHALL BE GROUND SMOOTH
(WITHOUT SHARP CORNERS) WITH A FILLET RADIUS OF R3.

3). AFTER THE ASSEMBLY AND WELDING OF THE TUBE AND SHELL SIDES ARE COMPLETED, THE ROUNDNESS OF THE SHELL SHALL BE CHECKED
ACCORDING TO CLAUSE 6.5.11 OF GB/T 150.4-2024.

4). THE TUBESHEET CLADDING TECHNICAL REQUIREMENTS SHALL STRICTLY COMPLY WITH CLAUSE 9.4 OF HG/T 20584-2020. STRESS RELIEF
HEAT TREATMENT SHALL BE CARRIED OUT AFTER CLADDING THE TRANSITION LAYER.

5). THE WELDS OF $30403 MATERIAL IN CONTACT WITH THE PROCESS MEDIUM SHALL BE COVERED WITH TIG WELDING AND SHALL REMAIN IN
THE AS-WELDED CONDITION.

3. NON-DESTRUCTIVE TESTING:

7). THE CONNECTION BETWEEN THE HEAT EXCHANGE TUBES AND THE TUBESHEET SHALL BE A STRENGTH WELD (TIG WELDING WITH FILLER WIRE)
+ TIGHT FIT (HYDRAULIC EXPANSION). BEFORE WELDING, WELDING PROCEDURE QUALIFICATION SHALL BE CARRIED OUT ACCORDING TO APPENDIX
E OF NB/T 47014-2023. THE WELDING SHALL BE COMPLETED IN AT LEAST TWO PASSES. AFTER THE FIRST PASS, A LEAK TEST SHALL BE
CONDUCTED ON THE WELDED JOINT USING 0.1MPa COMPRESSED AIR ON THE SHELL SIDE. AFTER NO LEAKAGE IS DETECTED BY SOAP SOLUTION
TESTING, THE SECOND PASS SHALL BE WELDED. 100% PT TESTING SHALL BE CARRIED OUT AFTER EACH PASS, AND THE RESULTS SHALL
COMPLY WITH GRADE | OF NB/T 47013.5-2015. THE TUBE-TO-TUBESHEET WELDING SHALL BE PERFORMED BY QUALIFIED TIG WELDING WITH
FILLER WIRE. AFTER WELDING, THE TUBE ENDS SHALL REMAIN COMPLETE AND FLUSH WITH THE TUBESHEET. THE WELDED JOINTS SHALL BE
FREE OF INCOMPLETE FUSION, INCOMPLETE PENETRATION, BURN-THROUGH, AND COLLAPSE DEFECTS. THE TUBE ENDS SHALL BE COMPLETE.

2). THE WELDED JOINTS BETWEEN THE LIFTING LUG PADS AND THE HEAD, AND BETWEEN THE LIFTING LUGS AND THE FLANGE, SHALL BE
SUBJECTED TO 100% PENETRANT TESTING ACCORDING TO NB/T 47013.5-2015, WITH A QUALIFICATION LEVEL OF PT-I.

3). THE WELDED JOINT BETWEEN THE SHELL-SIDE CYLINDER AND THE TUBESHEET SHALL BE ROOT PASS WELDED BY GTAW WITH FULL
PENETRATION. THE WELDED JOINT SHALL BE 100% ULTRASONIC TESTED IN ACCORDANCE WITH NB/T 47013.3-2023, WITH INSPECTION LEVEL NOT
LOWER THAN GRADE B AND ACCEPTANCE CRITERIA OF GRADE I IT SHALL ALSO MEET THE REQUIREMENTS OF CLAUSE 10.1.3 IN GB/T 150.4. THE
WELD SURFACE SHALL BE 100% MAGNETIC PARTICLE TESTED IN ACCORDANCE WITH NB/T 47013.4-2015, AND SHALL MEET ACCEPTANCE CRITERIA
OF MT-1.

4). THE WELDED JOINTS BETWEEN THE LUGS AND THE SHELL, AND BETWEEN THE SHAFT LUG PADS AND THE SHELL, SHALL BE SUBJECTED TO
100% MAGNETIC PARTICLE TESTING ACCORDING TO NB/T 47013.4-2015, WITH A QUALIFICATION LEVEL OF MT-I.

5. PRESSURE TESTING:

7). THE CHLORIDE ION CONTENT OF THE WATER USED FOR HYDROSTATIC TESTING OF STAINLESS STEEL EQUIPMENT SHALL BE LESS THAN
25mg/L. AFTER THE TEST IS COMPLETED, THE WATER SHALL BE DRAINED AND BLOWN DRY IMMEDIATELY.

2). AFTER THE PRESSURE TEST IS COMPLETED, THE INTERNAL AND EXTERNAL SURFACES OF STAINLESS STEEL MATERIALS SHALL BE
SUBJECTED TO ACID CLEANING AND PASSIVATION TREATMENT. THE PASSIVATION FILM FORMED ON THE STAINLESS STEEL SURFACES IN
CONTACT WITH THE MEDIUM SHALL BE TESTED ACCORDING TO THE METHOD SPECIFIED IN GB/T 25150-2010. AFTER QUALIFICATION, THE ACID
CLEANING MEDIUM SHALL BE THOROUGHLY CLEANED, AND NO RESIDUE SHALL BE ALLOWED.

5. OTHERS:

1). THE ORIENTATIONS OF NOZZLES, ANCHOR BOLTS, LIFTING LUGS, NAME PLATES, AND GROUNDING PLATES SHALL BE IN ACCORDANCE WITH
THE NOZZLE ORIENTATION DRAWING OF THE PIPING DISCIPLINE. THE RELATIVE ORIENTATIONS OF U01 AND U02 TO THE TUBE LAYOUT SHALL BE
IN ACCORDANCE WITH THIS DRAWING. ALL FLANGE BOLT HOLES SHALL BE EVENLY DISTRIBUTED ACROSS THE MAIN AXIS OR VERTICAL AXIS OF
THE SHELL.

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

3). AFTER THE EQUIPMENT IS MANUFACTURED, THE EXTERNAL SURFACES OF THE EQUIPMENT (EXCEPT FOR FLANGE SEALING SURFACES) SHALL
BE SUBJECTED TO SAND BLASTING TO ACHIEVE A RUST REMOVAL GRADE OF SA25. THE SURFACE TREATMENT AND PAINTING REQUIREMENTS
SHALL COMPLY WITH THE PROJECT SPECIFICATIONS.

NOTE:

(1). MEDIUM COMPOSITION (wt%): FORMALDEHYDE: 0.08, METHANOL: 3.01, FORMIC ACID: 0.07, ISOBUTYRALDEHYDE: 0.08, ISOBUTANOL: 2.19,
ISOBUTYRIC ACID: 0.02, TRIMETHYLAMINE: 1.05, HYDROXY PIVALALDEHYDE: 2.68, NEO-PENTYL GLYCOL: 55.89, HYDROXY PIVALIC ACID
NEO-PENTYL GLYCOL ESTER: 0.74, HYDROXY PIVALIC ACID: 0.07, ISOBUTYRIC ACID ESTER: 0.74, WATER: 33.24, OTHERS: 0.05, ESTERS: 0.08.
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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.

T.UNSPECIFIED DIMENSIONAL TOLERANCES SHALL COMPLY WITH GRADE m OF GB/T 1804.
2.THE BASIC DIMENSIONS OF THREADS SHALL CONFORM T0 GB/T 196, AND THE
TOLERANCES SHALL MEET THE REQUIREMENTS OF GRADE 6g IN GB/T 197.

2 BB IEREAZREMRTRRRERGB/ T1804-20004 BimA k. by FORRETA, AR E-RARARETE,

TECHNICAL REQUIREMENTS:

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

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 + 1MM.

3. REMOVE BURRS AROUND THE PIPE HOLE AFTER DRILLING.

L. ROUND CUTTING OF BAFFLE PLATES, ALL BAFFLE PLATES CLAMPED TOGETHER AND DRILLED SIMULTANEOUSLY BEFORE CUTTING.

TECHNICAL REQUIREMENTS:

1. THE FORGINGS SHALL BE MANUFACTURED AND ACCEPTED IN ACCORDANCE WITH GRADE Il
OF NB/T 47010-2017 “STAINLESS AND HEAT-RESISTANT STEEL FORGINGS FOR PRESSURE
EQUIPMENT".

2. THE LIMIT DEVIATIONS FOR LINEAR DIMENSIONS WITHOUT TOLERANCE SPECIFIED ON
MACHINED SURFACES SHALL COMPLY WITH GRADE m ACCORDING TO GB/T 1804-2000.
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TECHNICAL REQUIREMENTS:
1.MACHINE ACCORDING TO THE DRAWING AND REMOVE BURRS.

1. THE WELDED JOINTS BETWEEN THE LIFTING LUGS AND THE HEAD SHALL BE SUBJECTED TO
100% PENETRANT TESTING IN ACCORDANCE WITH NB/T47013.5-2015, WITH GRADE I ACCEPTANCE
CRITERIA.

2. THE LIFTING LUGS SHALL ONLY BE USED FOR LIFTING THE TUBE BOX, AND SHALL NOT BE
USED FOR LIFTING THE ENTIRE EQUIPMENT.

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

2. THE MAXIMUM DEVIATION OF THE CENTER DISTANCE BETWEEN ADJACENT TWO HOLES IS + 0.3MM, WITH A ALLOWABLE DEVIATION OF 47%.
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 + MM.

LA AR
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TECHNICAL REQUIREMENTS:

1. THE TUBESHEET MATERIAL 16Mn SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T 47008-2017 "CARBON AND ALLOY STEEL FORGINGS FOR
PRESSURE EQUIPMENT”, WITH GRADE IIl QUALIFICATION, AND SHALL BE SUPPLIED IN NORMALIZED CONDITION.

2. THE TUBESHEET SHALL BE MANUFACTURED BY CLADDING ON FORGINGS. THE CLADDING METHOD SHALL USE STRIP CLADDING (OR A SUPERIOR WELDING METHOD; MANUAL WELDING
MAY BE USED FOR SPECIAL STRUCTURES). THE CLADDING SHALL CONSIST OF AT LEAST TWO LAYERS, WITH THE FIRST LAYER AS THE TRANSITION LAYER AND THE REMAINING
LAYERS AS THE CORROSION-RESISTANT LAYER. THE TOTAL CLADDING THICKNESS SHALL BE 10mm. AFTER CLADDING, THE CHEMICAL COMPOSITION WITHIN 2mm DEPTH BELOW THE
SURFACE OF THE CORROSION-RESISTANT LAYER SHALL BE INSPECTED AND SHALL MEET THE REQUIREMENTS OF S30403. THE ENTIRE CLADDING SURFACE SHALL BE FLAT WITH A
FLATNESS TOLERANCE OF fmm. THE CLADDING THICKNESS SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN THE THICKEST AND THINNEST AREAS NOT EXCEEDING 1mm. THE FINAL
THICKNESS OF THE CORROSION-RESISTANT LAYER (INCLUDING AFTER MACHINING) SHALL NOT BE LESS THAN 3mm.

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

L. AFTER COMPLETION OF THE TRANSITION LAYER CLADDING, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PENETRANT TESTING (PT) IN ACCORDANCE
WITH GRADE | OF NB/T 47013.5-2015. AFTERWARDS, THE CORROSION-RESISTANT LAYER SHALL BE CLAD. AFTER COMPLETION OF THE CORROSION-RESISTANT LAYER CLADDING AND
MACHINING (BEFORE DRILLING), 100% PT SHALL BE PERFORMED IN ACCORDANCE WITH GRADE | OF NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE CLADDED SURFACE
SHALL ALSO BE SUBJECTED TO 1009 ULTRASONIC TESTING (UT) WITH A QUALIFICATION LEVEL OF GRADE I IN ACCORDANCE WITH NB/T £7013.3-2023.

5. OTHER REQUIREMENTS FOR CLADDING SHALL COMPLY WITH CLAUSE 9.4 OF HG/T 20584-2020. AFTER CLADDING AND INSPECTION ARE COMPLETED, THE TUBESHEET SEALING
SURFACE, JACK SCREW HOLES, BOLT HOLES, AND TUBE HOLES SHALL BE MACHINED.

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

7. FOR THE TUBE HOLES ON THE TUBESHEET, UP TO 4% OF THE TUBE HOLES MAY HAVE AN UPPER DEVIATION EXCEEDING $19.25+0.05 -0.05, BUT NOT EXCEEDING 50% OF THE
CORRESPONDING UPPER DEVIATION.

8. THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE TUBESHEET SEALING SURFACE WITH A PERPENDICULARITY TOLERANCE OF 0.12mm. THE SURFACE OF THE TUBE
HOLES SHALL BE CLEANED AND FREE OF BURRS, IRON CHIPS, RUST STAINS, OIL STAINS, OR OTHER IMPURITIES THAT MAY AFFECT THE QUALITY OF EXPANSION OR WELDING
CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL MARKS THAT MAY AFFECT THE QUALITY OF EXPANSION.

9. AFTER DRILLING, AT LEAST 96% OF THE LIGAMENT WIDTHS ON THE TUBESHEET SHALL BE >4.52mm. THE MINIMUM LIGAMENT WIDTH ALLOWED (FOR UP TO 4% OF THE LIGAMENTS)
SHALL BE 3.45mm.

10. THE LIMIT DEVIATION OF THE PITCH CIRCLE DIAMETER OF THE STUD HOLES ON THE TUBESHEET AND THE CHORD LENGTH BETWEEN ADJACENT STUD HOLES SHALL BE +0.6mm. THE
LIMIT DEVIATION OF THE CHORD LENGTH BETWEEN ANY TWO STUD HOLES SHALL BE +1.5mm.

11. THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "BASIC DIMENSIONS OF GENERAL PURPOSE THREADS", AND THE THREAD TOLERANCES SHALL
COMPLY WITH GB/T 197-2018 "TOLERANCES FOR GENERAL PURPOSE THREADS".

12. UNLESS OTHERWISE SPECIFIED, THE LIMIT DEVIATIONS FOR MACHINED AND NON-MACHINED LINEAR DIMENSIONS SHALL COMPLY WITH GRADE m AND GRADE c OF GB/T 1804-2000,
RESPECTIVELY.

13. AFTER MACHINING, THE TUBESHEET SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE.

14. THE S30403 MATERIAL AND WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION AND PRODUCTION WELD TEST PIECES) SHALL BE SUBJECTED TO INTERGRANULAR
CORROSION TESTING ACCORDING TO METHOD E OF GB/T 4334-2020. AFTER BEND TESTING, THE SURFACE OF THE SAMPLES SHALL NOT SHOW ANY INTERGRANULAR CORROSION
CRACKS. SAMPLING AND BATCHING OF CORROSION TEST PIECES SHALL BE CARRIED OUT ACCORDING TO CLAUSE 8 OF GB/T 21433-2008.
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TECHNICAL REQUIREMENTS:

1. THE TUBESHEET MATERIAL 16Mn SHALL BE MANUFACTURED, INSPECTED, AND ACCEPTED IN ACCORDANCE WITH NB/T £7008-2017 "CARBON AND ALLOY STEEL FORGINGS FOR
PRESSURE EQUIPMENT", WITH GRADE Il QUALIFICATION, AND SHALL BE SUPPLIED IN NORMALIZED CONDITION.

2. THE TUBESHEET SHALL BE MANUFACTURED BY CLADDING ON FORGINGS. THE CLADDING METHOD SHALL USE STRIP CLADDING (OR A SUPERIOR WELDING METHOD; MANUAL
WELDING MAY BE USED FOR SPECIAL STRUCTURES). THE CLADDING SHALL CONSIST OF AT LEAST TWO LAYERS, WITH THE FIRST LAYER AS THE TRANSITION LAYER AND THE
REMAINING LAYERS AS THE CORROSION-RESISTANT LAYER. THE TOTAL CLADDING THICKNESS SHALL BE 10mm. AFTER CLADDING, THE CHEMICAL COMPOSITION WITHIN 2mm DEPTH
BELOW THE SURFACE OF THE CORROSION-RESISTANT LAYER SHALL BE INSPECTED AND SHALL MEET THE REQUIREMENTS OF S30403. THE ENTIRE CLADDING SURFACE SHALL BE
FLAT WITH A FLATNESS TOLERANCE OF fmm. THE CLADDING THICKNESS SHALL BE UNIFORM, WITH THE DIFFERENCE BETWEEN THE THICKEST AND THINNEST AREAS NOT
EXCEEDING 1mm. THE FINAL THICKNESS OF THE CORROSION-RESISTANT LAYER (INCLUDING AFTER MACHINING) SHALL NOT BE LESS THAN 3mm.

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

L. AFTER COMPLETION OF THE TRANSITION LAYER CLADDING, STRESS RELIEF TREATMENT SHALL BE PERFORMED, FOLLOWED BY 100% PENETRANT TESTING (PT) IN ACCORDANCE
WITH GRADE | OF NB/T £47013.5-2015. AFTERWARDS, THE CORROSION-RESISTANT LAYER SHALL BE CLAD. AFTER COMPLETION OF THE CORROSION-RESISTANT LAYER CLADDING
AND MACHINING (BEFORE DRILLING), 100% PT SHALL BE PERFORMED IN ACCORDANCE WITH GRADE | OF NB/T 47013.5-2015. AFTER MACHINING (BEFORE DRILLING), THE CLADDED
SURFACE SHALL ALSO BE SUBJECTED TO 100% ULTRASONIC TESTING (UT) WITH A QUALIFICATION LEVEL OF GRADE I IN ACCORDANCE WITH NB/T 47013.3-2023.

5. OTHER REQUIREMENTS FOR CLADDING SHALL COMPLY WITH CLAUSE 9.4 OF HG/T 20584-2020. AFTER CLADDING AND INSPECTION ARE COMPLETED, THE TUBESHEET SEALING
SURFACE, JACK SCREW HOLES, BOLT HOLES, AND TUBE HOLES SHALL BE MACHINED.

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

7. FOR THE TUBE HOLES ON THE TUBESHEET, UP TO 4% OF THE TUBE HOLES MAY HAVE AN UPPER DEVIATION EXCEEDING $19.25+0.05 -0.05, BUT NOT EXCEEDING 50% OF THE
CORRESPONDING UPPER DEVIATION.

8. THE TUBE HOLES SHALL BE STRICTLY PERPENDICULAR TO THE TUBESHEET SEALING SURFACE WITH A PERPENDICULARITY TOLERANCE OF 0.12mm. THE SURFACE OF THE TUBE
HOLES SHALL BE CLEANED AND FREE OF BURRS, IRON CHIPS, RUST STAINS, OIL STAINS, OR OTHER IMPURITIES THAT MAY AFFECT THE QUALITY OF EXPANSION OR WELDING
CONNECTIONS. THE HOLE SURFACE SHALL NOT HAVE LONGITUDINAL OR SPIRAL MARKS THAT MAY AFFECT THE QUALITY OF EXPANSION.

9. AFTER DRILLING, AT LEAST 96% OF THE LIGAMENT WIDTHS ON THE TUBESHEET SHALL BE >4.52mm. THE MINIMUM LIGAMENT WIDTH ALLOWED (FOR UP TO 4% OF THE
LIGAMENTS) SHALL BE 3.45mm.

10. THE LIMIT DEVIATION OF THE PITCH CIRCLE DIAMETER OF THE STUD HOLES ON THE TUBESHEET AND THE CHORD LENGTH BETWEEN ADJACENT STUD HOLES SHALL BE +0.6mm.
THE LIMIT DEVIATION OF THE CHORD LENGTH BETWEEN ANY TWO STUD HOLES SHALL BE +1.5mm.

11. THE BASIC DIMENSIONS OF THE THREADS SHALL COMPLY WITH GB/T 196-2003 "BASIC DIMENSIONS OF GENERAL PURPOSE THREADS", AND THE THREAD TOLERANCES SHALL
COMPLY WITH GB/T 197-2018 "TOLERANCES FOR GENERAL PURPOSE THREADS".

12. UNLESS OTHERWISE SPECIFIED, THE LIMIT DEVIATIONS FOR MACHINED AND NON-MACHINED LINEAR DIMENSIONS SHALL COMPLY WITH GRADE m AND GRADE ¢ OF GB/T
1804-2000, RESPECTIVELY.

13. AFTER MACHINING, THE TUBESHEET SEALING SURFACE SHALL BE PROTECTED FROM DAMAGE.

14, THE S30403 MATERIAL AND WELDED JOINTS (INCLUDING WELDING PROCEDURE QUALIFICATION AND PRODUCTION WELD TEST PIECES) SHALL BE SUBJECTED TO INTERGRANULAR
CORROSION TESTING ACCORDING TO METHOD E OF GB/T 4334-2020. AFTER BEND TESTING, THE SURFACE OF THE SAMPLES SHALL NOT SHOW ANY INTERGRANULAR CORROSION
CRACKS. SAMPLING AND BATCHING OF CORROSION TEST PIECES SHALL BE CARRIED OUT ACCORDING TO CLAUSE 8 OF GB/T 21433-2008.
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