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Revisions record:  
Rev. 21 – 1) Cl 8 – requirements of test bar added. 2) Cl 7 Table 1 – SV, SRV and QC NRV RT quantum for body 
casting modified. 3) Isolating valve, product name modified. 4) Cl 8 a) clarity on need for re qualification of castings 
added. 5) Cl 12 modified to include drawing details, 6) Cl 13.4 A – clarity to submit IBR certificate and MTC added.  
Rev. 22- Dt: 26/06/2014 1) Cl 7.0 Table 1 –RT area of QCNRV body revised. 2) Cl.8.0 a) Modified. 3) Sketch of 
Zones of RT –RT zones of SV and SRV base castings modified based on Engineering review. 
Rev. 23 Dt: 06/10/2015: Cl. 2, 4, 5, 6, 7, 8, 13, 15 modified to incorporate API 6D 24th Edition requirements. 
Rev 24 Dt: 23/12/2015: Cl 1, 2, 3,5, 6, 7, 8, 9, 10, 13, 14 & 15 modified. 
Rev: 25 Dt: 11/02/2017: Cl 1 changed to indicate the use of latest revisions of referred codes, standards, 
specifications, drawings, procedures, etc; Requirements of API 6D removed from Cl 2, 4, 5, 7, 13 & 15 since the 
API 6D certificate license was not applied for; Definitions for relevant, linear and rounded indications provided in 
Cl 7; Cl 2 to 10, 12, 13 & 15 revised to bring better clarity; Type 3.2 certification updated as per BS EN 10204-
2004 in Cl 13.2.  
Rev: 26 : Dt: 21/02/2018 -  SA/ASTM A 995 Gr 4A (CD3MN) added in Cl 1 & 5 based on Engineering/Valves 
input; Creep testing requirements removed and referred to SIP:RM:01.  
Rev: 27 : Dt: 01/04/2022 - CA15  added in Cl 1; Cl.5a updated;Table 2: Spring loaded Bypass Valves & Knife 
Edge Gate Valve –NDE requirements added;Cl 7.2 modified to include NDE requirements for machined casting; 
Cl.13.3 added for Machined castings; Cl.13.4 added for Certification of Product Attest Items; Cl.13.5 added for 
Certification of Certified Items; Cl.15- updated; Shooting Sketch added for Spring Loaded Bypass Valves. 
Rev.28: Dt.01/12/2022 – Cl.1 updated;Table 1- Impact testing requirements for SRV for SCR application added 

 
1. MATERIAL SPECIFICATIONS: 

 
All the codes, standards, specifications, drawings & procedures, etc., referred in this TDC shall be of 
latest revision as on the date of Enquiry/Purchase Order, whichever is earlier, unless specified 
otherwise. 
 
Carbon Steel (CS)             : SA / ASTM A216 WCB, WCC & 352 LCB, LCC 
Alloy Steel (AS)               :  SA / ASTM A217 WC6, WC9, C12A  
Martensitic Stainless Steel (MSS):  SA / ASTM A217 CA15 

       Austenitic Stainless Steel (ASS) :      SA / ASTM A351 CF3M, CF8, CF8C & CF8M;  
       Duplex Stainless Steel (DSS)      :      Duplex SA / ASTM 995 Gr. 4A(CD3MN) 

Additional Requirement          :      As listed below (Supplementary to above material specifications) 
Size, Quantity, Grade/Class         :  As per Purchase Order & Drawing / Pattern.  

 
2. CHEMICAL COMPOSITION AND PROCESS: 

 
a) Melting: As per the Specification, Fully Killed.  

Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.  
Carbon= 0.15% maximum: for SA / ASTM A217 WC6 & WC9 (For the castings used in QCNRV, 
CRHNRV, TOA Valves & Conventional valves having contours for welding).  
 
Product Analysis on test bar for each melt including residual elements shall be carried out.  

 
b) All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure 

freedom from radioactivity. (Applicable for SS material only) 
c) Tolerance for chemistry shall be as per the above applicable material specifications/standards specified 

in Cl 1. 
 
3. DIMENSIONS AND TOLERANCES: 

 
Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC: 
023. 

 
4. HEAT TREATMENT (HT): 

 
CS – Castings of High Pressure Valve. (Cl.900, Cl.1500 & above), QCNRV & CRHNRV: Shall be in Annealed 
Condition.  
AS – Castings: Normalized and Tempered.   
Normalizing Temperature: SA/ASTM A217 WC6, WC9: 920-950ºC and for C12A: 1050-1080ºC.  
Tempering Temperature: SA/ASTM A217 WC6: 680ºC min.; WC9: 720ºC min.; C12A: 750-780ºC.  
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All other materials: Heat treatment shall be as per the applicable material specification & grade. 
5. MECHANICAL TESTS: 

 
a) Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the 

same time as the castings and from the same ladle. A metal strip with heat number stamped shall be 
fused with the test bar during casting, to maintain traceability.  

 
If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all 
test bars shall satisfy the requirements. Tests mentioned in Table 1 shall be conducted per heat per Heat 
treatment batch, as per ASTM A370. 

 
Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370. 
Perform a minimum of one tensile test. All yield strengths shall be determined using 0.2 % offset method 
of ASTM A370. The results of the tensile test(s) shall satisfy the applicable material specification 
requirements. Hardness testing shall be as per ASTM E10 or E18. 

            
If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two 
additional test specimens (removed from the same TC with no additional heat treatment) may be 
performed in an effort to qualify the material. The results of each of these tests shall satisfy the applicable 
requirements. 
 

Table 1. 

No TEST 
MATERIAL SPECIFICATIONS 

SA/ASTM A216, 217 
SA/ASTM 
A352 

SA/ASTM  
A351 

SA/ASTM 
A995 

1 Tension Test As per the Material Specification 
2 Hardness Test As per the Specification 225 HBW 

max. 
Not 
applicable 

Not Applicable 

3 
Bend Test 
Specimen 1= x ¾ < 

 

 Bend 
Angle  

Dia of 
Pin 

WCB 90⁰ 2t 
WCC 90⁰ 2t 
WC6 120⁰ 3t 

WC9 90⁰ 3t 
C12A 90⁰ 2t 

Not 
applicable 

S3 of SA703 Not applicable 

4 

Charpy- U Impact 
for all QCNRV, 
CRHNRV bodies 
for IBR. 

As per IBR. At Room 
temperature. 
Acceptance: Avg 
/Single=36J/32J min. 

Not 
applicable 

Not 
applicable 

Not applicable 

5 

Charpy- V Impact 
for CE Marking-
Pressure 
Equipment 
Directive (PED) 
items as Specified 
in the Purchase 
Order. 

At 20 Deg.C temperature. 
Acceptance:Avg/Single=40J/2
7J min. 

As per 
Specification 

Not 
applicable 

Not applicable 

6 
Charpy- V  Impact 
for LPBP bodies 

At 20 Deg.C temperature. 
Acceptance: 
Avg/Single=27J/21J min. 

Not 
applicable 

Not 
applicable 

Not applicable 

7 

Charpy- V  Impact 

for SRV Base, 

Bonnet (SCR 

application) 

At <-33 Deg. C= temperature. 
Acceptance: 

Average of three specimens 

shall be 20J min; minimum 

impact energy for one 

specimen shall not be less than 

2/3 of the average energy 

required for three specimens  

Not 
applicable 

Not 
applicable 

Not applicable 
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b) Creep testing & reporting shall be carried out as per SIP:RM:01 (latest revision) whenever indicated in 
the Enquiry/Purchase Order/Engineering Drawing. 

 
6. FETTLING, DRESSING & CLEANING:  

 

 Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.  
 Fused wires, parting line fins, chills etc. shall be removed by grinding.  
 Gas cutting if employed shall be done before Heat treatment.  
 Preheat the material to 2000C before gas cutting the Alloy steels.   
 Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc. 
 Visual inspection: 100% as per MSS-SP:55. Acceptance: Type 1: none accepted; Type 2-12: A & B only 

accepted. 
 
7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT 

 
The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be 
free from surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other 
harmful defects. All castings shall be of Radiographic Quality. 
 
1. Radiographic Testing Procedure (RT)    : As per ASME B16.34 
2. Magnetic Particle Inspection (MPI)         : As per ASTM E709 
3. Liquid Penetrant Inspection (LPI)           : As per ASTM E165 

 
Table: 2 

Product Components Characteristics 
Type of NDE Check 

RT RT Area RT Acc. Std MT $ MT Area 

Conventional 
Valves (Gate, 
Globe & 
Check)  

Body, Bonnet 
Pr.part yoke, 
Cover,  

< 600 Class 10%# 

ASME B 16.34 / On 
critical area as 
indicated in the 
Drawing. 

As per 
Table: 3 

-- 

-- 
Body, 
Bonnet, 
Cover 

600 Class & 
above 

100% -- 

Body, 
Bonnet, 
Cover 

1500 Class & 
above 
All Special 
Class Valves 

100% 100% 

All 
accessible 
surfaces 
including 
belly. Wedge -- -- -- 100% 

Knife Edge 
Gate Valve 

Body All  LPI shall be performed in all machined surfaces 

Spring Loaded 
Bypass Valves 

Body, 
Bonnet, Cap 

All 100% 

Area shown in the 
sketch (Annexure-1). 
The areas where 
RT cannot be 
carried out MPI 
shall be done. 

As per 
Table: 3 

100% 

All 
accessible 
surfaces 
including 
belly. 

Safety Valve Base 

Flanged ends 
of All Castings 

100% 
Critical Zones as 
given in the 
Drawing/ area 
shown in the sketch 
(Annexure-1). The 
areas where RT 
cannot be carried 
out MPI shall be 
done. 

Class 2 of 
ASTM 
E446 / 
E186. For 
Butt weld 
ends as per 
Table- 3 

100% 
All 
accessible 
surfaces 

Weld ends of 
All Castings 

100% -- -- 

Safety Relief 
Valve 

Base  

All 

100% 

-- -- 
Bonnet 10%# 

SRV Nozzle All 100% All area 

Class-2 of 
ASTM 
E446 / 
E186. 

-- -- 

QC NRV,  
CRH NRV 

Body 

150 & 300 
Class 

100% Butt Weld Ends  
As per 
Table: 3 

100% 
All accessible 
surfaces 
including 
belly. 

600 Class & 
above 

100% 
Critical Zones as 
given in the 

As per 
Table: 3 

100% 
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Body 
(Special) 

All 

Drawing/ area 
shown in the sketch 
(Annexure-1).The 
areas where RT 
cannot be carried 
out MPI shall be 
done. 

Soot Blower 
Valve 

Body All 10%# 

Critical Zones as 
given in the 
Drawing/ area 
shown in the sketch 
(Annexure-1).The 
areas where RT 
cannot be carried 
out MPI shall be 
done. 

As per 
Table: 3 

-- -- 

Isolating 
Valve/ device 

Body 

< 600 Class 

100% 

Critical Zones as 
given in the 
Drawing/ area 
shown in the sketch 
Annexure-1).The 
areas where RT 
cannot be carried 
out MPI shall be 
done. 

As per 
Table: 3 

-- 

All accessible 
surfaces 
including 
belly. 

600 Class & 
above 

-- 

1500 Class & 
above 

100% 

LP Bypass 
Valve 

Body All 100% 

Critical Zones as 
given in the 
Drawing/ area 
shown in the sketch 
Annexure-1).The 
areas where RT 
cannot be carried 
out MPI shall be 
done. 

As per 
Table: 3 

-- -- 

$ LPI can be substituted for MPI in all inaccessible area and for stainless steel castings  # Refer Cl 7.1 

 
Table: 3 

Type Of 
Discontinuity 

Acceptance 
Level Category 

< 600 CLASS g 600 CLASS 

Thickness 
f2” 

Thickness >2” Thickness f2” 
Thickness 

>2” 
Gas Porosity A A2 A3 A1 A2 
Sand/Slag inclusion B B3 B3 B2 B2 
Shrink Type-1 C CA2 CA3 CA1 CA2 
Shrink Type-2 C CB3 CB3 CB2 CB2 
Shrink Type-3 C CC3 CC3 CC2 CC2 
Crack D NONE NONE NONE NONE 
Hot Tear E NONE NONE NONE NONE 
Un-fused Inserts 
(Chills/Chaplets) 

F NONE NONE NONE NONE 

a. Butt welding ends shall be free of shrinkage, crack & hot tear.  
b. For butt weld ends Gas hole/Porosity and sand inclusions to be within level A1 &B1 respectively 

 
NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall 
be used to measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 
micro Sievert per hour.  
 
7.1 # 10% Sampling shall be done as follows: (Wherever specified): The vendor shall select 10% of the Casting 

from the lot consisting of same size and type, (along with melt number / Sl.nos of the castings covered in the 
lot) for Radiography. A lot to be specified as the total number of castings as above, supplied in 4 months 
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period (Jan-Apr, May-Aug, Sep-Dec). The vendor shall radiograph these specified castings and incorporate 
the lot size and meltno and Sl.no in the RT reports along with the other Sl.nos of the other castings covered 
in the lot.If the identified casting is defective then 2 more castings shall be radiographed.If these 2 castings 
are defect free then the lot is acceptable.If any one of these castings is defective then all the remaining 
castings shall be radiographed and all defective areas shall be repaired. BHEL will carry out audit on the lots 
at th vendor works at any time. 

 
 

7.2   a)  Raw Casting: Valve Body (Conventional Valves & Spring Loaded Bypass Valves): 
 

Surface NDE (MPI & LPI)-: Testing as per ASME B16.34.    
  
1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in). 
2. Linear indication: Surface NDE indication whose length is g three times its width. 
3. Rounded indication: Surface NDE indication whose length is < three times its width. 

 
Acceptance for MPI & LPI: As per TOA ST-E 0006 & ST-E-0005 

4. Cracks are not permitted.  
5. For linear indications other than cracks, indications must be separated by a distance greater than the 

length of an acceptable indication. Maximum allowable length of the indication shall be:  
a) 1.6 mm for thickness upto 16.0 mm 
b) 3.1 mm for thickness over 16.0 mm and below 50.8 mm  
c) 4.7 mm for thickness over 50.8 mm 

6. For rounded indications, 4 or more indications in a line separated by 1.5  mm or less edge to edge are 
unacceptable. Maximum allowable diameter of the indication shall be: 
a) 3.1 mm for thickness less than 16.0 mm 
b) 4.7 mm for thickness 16.0 mm and above 
c) Four or more indications in a straight line, and the distance between adjacent indications is 1.6mm 

and less edge to edge 
d) More than ten indications in the area 38.7 cm² selected so as to include as many as possible. 

However, the longest side of the area should be less than 152.4mm 
 

b) Raw Casting: Components other than Valve Body(Conventional Valves & Spring Loaded Bypass 
Valves): 

 
                Surface NDE (MPI & LPI)-: Testing and acceptance as per ASME B16.34 
    

1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in). 
2. Linear indication: Surface NDE indication whose length is g three times its width. 
3. Rounded indication: Surface NDE indication whose length is < three times its width. 

Acceptance for MPI & LPI:  
4. Cracks are not permitted.  
5. For linear indications other than cracks, indications must be separated by a distance greater than the 

length of an acceptable indication. Maximum allowable length of the indication shall be:  
a) For thickness(t) up to 13mm= 8mm, 
b) For thickness  from 13 to 25mm = 13mm 
c) For thickness  above 25mm=18mm.    

6. For rounded indications, 4 or more indications in a line separated by 1.5  mm or less edge to edge are 
unacceptable. Maximum allowable diameter of the indication shall be: 
a) For thickness  up to 13mm =8mm 
b) For thickness  above 13mm =13mm   

 
c) Machined Casting: Valve Body(Conventional Valves & Spring Loaded Bypass Valves): 

 
           Surface NDE ( LPI): Testing as per ASME B16.34 on all accessible machined area 
 
           Acceptance for LPI: As per TOA ST-E-0005. Following relevant indications are unacceptable. 
 

1. Butt Weld ends 
a) Rounded indications of dia > 1.5 mm. 
b) Linear indications of length > 0.5 mm. 
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c) Four or more indications in a line separated by 1.5 mm or less edge to edge. 
d) Ten or more acceptable indications in an area of 38.7 cm² with one side not exceeding 152.4 mm. 
 

2. Self-Sealing Bore Area 
a) Any Linear indication 
b) Rounded indications of dia > 1.5 mm. 
c) Ten or more acceptable indications in an area of 38.7 cm² with one side exceeding 25 mm. 
 
 
 

d) Machined Casting: Knife Edge Gate Valve Body: 
 

               Surface NDE ( LPI): Testing as per ASME B16.34 on all accessible machined area 
 
 Acceptance for LPI: As per TOA ST-E-0005. Following relevant indications are unacceptable. 
 
a) Rounded indications of dia > 1.5 mm. 
b) Linear indications of length > 0.5 mm. 
 

e) RT Films shall be reviewed and RT reports shall be verified by BHEL approved TPI. MPI for Special 
bodies shall be witnessed by BHEL approved TPI 
 

8. DEVELOPMENT STAGE OF CASTING: 
 
a) During developmental stage, of new castings or change to an existing casting on account of change in 

dimension which warrants pattern correction, Foundry to ensure, first sample pieces meet dimensional, 
NDE & Quality requiremnets in this TDC, before starting bulk production. Sample castings, 3 castings 
with nominal bore (NB) ≤ 100mm. & 1 casting with NB > 100 mm for each type  shall be inspected for 
dimension and RT requirements at BHEL/Vendor works by BHEL personnel. One Test bar for each 
melt/heat treatment batch shall be supplied along with casting for test at BHEL. RT shall be carried out 
on entire area of the casting to the acceptance requirement of Table-2 & 3. In addition 100% MPI on all 
critical areas like change of sections, riser & in gate portions shall be carried out. Casting to be inspected 
for dimensions after proof machining wherever necessary. If machining operation is invloved the same 
shall be done and defect free condition shall be ensured. If any defect noticed in RT and machining, the 
type of defect shall be analyzed and accordingly size of gate, runner, riser and pouring methodolgy to be 
modified to get defect free casting. Sampling shall be continued till achieving sound casting. After 
satisfactory development of sampling bulk production shall be started. However weld repaired areas 
identified in visual examination for doubtful indications to be probed by MPI. Accepted sample castings 
may be considered for fixing the nominal weight of the castings. 
 

b) During developmental stage RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-
3 of ASTM E446/E186/E280. 

 
c) Radiography not required after satisfactory development of casting & production based on established 

method for following parts: SRV Bonnet, Disc Holder,Upper and Lower adjusting rings, Packed cap, Cover 
Plate, Yoke and SRV guide flanges. 

 
9. REPAIR: 

 
Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by 
welding. Welding to be done by qualified welder and qualified procedure as per ASME Section IX. For IBR 
items welders shall be qualified as per IBR.  

 
Guidelines for repair of steel castings shall be as per SIP:VS:17 for activities like defects require/ not require 
weld repair, welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas after PWHT 
shall be NDE tested and Hardness tested. Hardness shall meet material specification.  

 
For PED (CE-Marking) castings, permanent joining (welding and weld repair) of components must be carried 
out by suitably qualified personnel according to suitable operating procedures. Also Non-Destructive tests of 
permanent joints must be carried out by suitable qualified personnel.  

 

SIP:VS:17
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The procedures and personnel must be approved by a competent third party which at the manufacturer’s 
discretion, may be - A notified body, - A third party organization recognized by a Member State of European 
Community. 
 

10. SURFACE TREATMENT: 
 
SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380.  Satisfactory passivity of 
the surface to be checked using SS passivity test kit (Free iron test). After  passivation, rinsing  &  test, the 
rinsed demineralised  water to be checked for chloride with 1%  Silver  nitride, which shall not exceed 0.5 
PPM. 
 
 

11. DIMENSIONAL CHECK: 
 
For all QCNRV & CRHNRV Body Castings: Thickness of the body shall be checked throughout the surface 
on a grid of 100mm x 100mm and recorded & submitted to BHEL. 
 

12. MARKING AND PACKING: 
 
Representation of Marking and identification shall be as per drawing. Also following details to be marked on 
each casting, on a raised pad using low stress stamps and Castings shall be suitably packed to avoid damage 
during transit. 
1. Foundry code, 2. Material specification, grade & Heat/melt number, 3. Size and 4. Class rating. 

 
13. INSPECTION AND CERTIFICATION: 

 
13.1 For Attested Items (As per Engg material code/Drawing):  For IBR items,   

Products shall be inspected at works and the applicable IBR Form must be countersigned by the 
Inspecting Authority as indicated below in case the shop/mill/foundry is not recognised as a "Well known 
Foundry" under IBR: 
 Imported Items: Inspecting Authority approved by IBR, for the Country of origin.  
 Indigenously Supplied items: Director of Boilers/Chief Inspector of Boilers/Inspecting Authority 

approved by IBR, for the respective state. 
 
Certification in IBR Form III-F for IBR items from <IBR-Well Known Foundry= or <Inspecting Authority=, 
as applicable, to be submitted. IBR Form III-F  & a separate Test certificate of type 3.1 or 3.2 as per BS 
EN 10204  in English language with following details, shall accompany the product: 
 
1. Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date. 
2. Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size 
3. Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, 

Carbon Equivalent (CE). 
4. Heat treatment details of the material and test bars. 
5. Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact 

& Hardness and NDE test results with reference & acceptance standard. 
6. Repair details including HT, if any, Cleaning & Surface treatment details. 
7. Any other information like clearance of sample casting. 
8. Dimensional Inspection Report, where applicable. 
9. For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in 

the Test Certificate stating the measured value at the specified distance (not to be recorded in IBR 
Form). 

10. Creep test report as per the format suggested in Cl 5 of this TDC (applicable only for IBR 
application). 

 
13.2 For PED 2014/68/EU (CE-marking), test certificates of type 3.1 or 3.2, with details specified in Cl 13.1 

for separate test certificate, shall be submitted as per BS EN 10204. 
 Type 3.1 – Suppliers shall have ISO 9001:2015 certification certified by Notified Body recognized 

by European community and test certificate certified by suppliers authorized inspection 
representative.  

 Type 3.2 – Components inspected and test certificates certified by both the supplier’s authorized 
inspection representative and Notified Body recognized by European community. 
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13.3 Machined Casting: In addtion to Cl.13.1 (or) Cl.13.2 , as applicable, the following test reports shall be 

furnished, 
 
1. Dimensional Report 
2. LPI Report Signed by NDE Level II qualified Personnel 

 
13.4 For Product Attested Items (as per Engg material code/Drawing):   

 
All  tests  specified have to be carried out by foundry and test results to be furnished in the test certificate 
of type 3.1 or 3.2 as per BS EN 10204 and shall contain the following information in English language 
only: 
 
1. Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date. 
2. Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size 
3. Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, 
           Carbon Equivalent (CE). 
4. Heat treatment details of the material and test bars. 
5. Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area),  
           Impact & Hardness and NDE test results with reference & acceptance standard. 
6. Repair details including HT, if any, Cleaning & Surface treatment details. 
7. Any other information like clearance of sample casting. 
8. Dimensional Inspection Report, where applicable. 
9. For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported  
           in the Test Certificate stating the measured value at the specified distance. 
 

13.5 For Certified Items (as per Engg material code/Drawing):   
 

In addtion to Cl.8 requirements, all  tests specified in the material specification have to be carried out by 
foundry and test results to be furnished in the test certificate of type 3.1 as per BS EN 10204 and 
information in English language only 
 

14. AUDIT CHECKS AT BHEL: 
 
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on 
representative test bars or job. Items found defective during check or subsequent processing at BHEL will be 
rejected. 
 

15. END USE: 
 
For use in valves and other components like flanges, fittings etc. for high temperature & high pressure 
applications meeting IBR, ASME Section I, ASME VIII Div 1, ASME B16.34 and PED 2014/68/EU (CE-
marking). 

Annexure-1:Sketch of zones for RT 

SV and SRV Base castings 

Base      Bonnet 
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Reheater Isolating Device Body 

 

 
 

 

 

 

 

Soot Blower Valve Body 
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Quick Closing Non Return Valve Body 

 

 
 

 

 

 

Cold Reheat Non Return Valve Body 
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LP Bypass Stop cum Control Valve Body 

 

 

 
 
 
 
 
 
 
 
 
Spring Loaded Bypass Valve 
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Revisions record:  
Rev. 00: Dt-16/05/2018 - Fresh Issue 
Rev. 01: Dt-21/07/2018- TDC Title revised to include refinery projects as per EIL Specification 
Rev.02: Dt-01/12/2022 – Title updated.Material CF3M added. Cl.12 updated for Attested, Product attested & 
Certified Items 
1. MATERIAL SPECIFICATIONS:

All the codes, standards, specifications, drawings & procedures, etc., referred in this TDC shall be of
latest revision as on the date of Enquiry/Purchase Order, whichever is earlier, unless specified
otherwise.

Carbon Steel (CS) : SA / A216 WCB,WCC 
Alloy Steel (AS)     : SA / ASTM A217 WC6, WC9 

      Austenitic Stainless Steel (SS) : SA / ASTM A351 CF3M, CF8, CF8M 
Additional Requirement       :  As listed below (Supplementary to above material specifications) 
Size, Quantity, Grade/Class    :  As per Purchase Order & Drawing / Pattern.  

2. CHEMICAL COMPOSITION AND PROCESS:

a) Melting: As per the Specification, Fully Killed.
Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.
Carbon= 0.15% maximum: for SA / ASTM A217 WC6 & WC9; S, P, Mn- as per IBR
Product Analysis on test bar for each melt including residual elements shall be carried out.

b) All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure
freedom from radioactivity. (Applicable for SS material only)

c) Tolerance for chemistry shall be as per the above applicable material specifications/standards specified
in Cl 1.

3. DIMENSIONS AND TOLERANCES:

Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC:
023.

4. HEAT TREATMENT (HT):

CS – Shall be in Normalized Condition
AS – Castings: Normalized and Tempered.
Normalizing Temperature: SA/ASTM A217 WC6, WC9: 920-950°C
Tempering Temperature: SA/ASTM A217 WC6: 680°C min.; WC9: 720°C min.
SS - All Stainless Steel Castings shall be solution heat treated.
All other materials: Heat treatment shall be as per the applicable material specification & grade

5. MECHANICAL TESTS:

a) Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the
same time as the castings and from the same ladle. A metal strip with heat number stamped shall be
fused with the test bar during casting, to maintain traceability.

If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all
test bars shall satisfy the requirements. Tests mentioned in Table 1 shall be conducted per heat / Heat
treatment batch, as per ASTM A370.

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370.
Perform a minimum of one tensile test. All yield strengths shall be determined using 0.2 % offset method
of ASTM A370. The results of the tensile test(s) shall satisfy the applicable material specification
requirements. Hardness testing shall be as per ASTM E10 or E18.

If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two
additional test specimens (removed from the same TC with no additional heat treatment) may be
performed in an effort to qualify the material. The results of each of these tests shall satisfy the applicable
requirements.
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Table 1. 

No TEST 
MATERIAL SPECIFICATIONS 

SA/ASTM A216, 217 SA/ASTM A351 

1 Tension Test As per the Material Specification 
2 Hardness Test As per the Material Specification 

3 
Bend Test 
Specimen 1= x ¾ < 

Bend 
Angle 

Dia of 
Pin 

WCB 90⁰ 2t 

WC6 120⁰ 3t 
WC9 90⁰ 3t 

S3 of SA703 

b) Inter Granular Corrosion (IGC) tet shall be conducted for all austenitic stainless steels as follows:

ASTM A262 Practice 8B9 with acceptance criteria of 860 mils/year(max)9.
For the IGC test as described above, two sets of samples to be drawn from each solution annealing lot.

One set shall correspond to the highest Carbon content and the other to the highest pressure rating.

6. FETTLING, DRESSING & CLEANING:

 Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.
 Fused wires, parting line fins, chills etc. shall be removed by grinding.
 Gas cutting if employed shall be done before Heat treatment.
 Preheat the material to 2000C before gas cutting the Alloy steels.
 Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.
 Visual inspection: 100% as per MSS-SP:55. Acceptance: Type 1: none accepted; Type 2-12: A & B only

accepted.

7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT

The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be 
free from surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other 
harmful defects. All castings shall be of Radiographic Quality. 
1. Radiographic Testing Procedure (RT) : As per ASME B 16.34 
2. Magnetic Particle Inspection (MPI)  : As per ASTM E709 
3. Liquid Penetrant Inspection (LPI)  : As per ASTM E165 
Radiography shall be done by X Ray /Gamma Ray to get the required sensitivity. 

Valve castings shall undergo Radiographic Examination as specified below: 
Table: 2 

Product 
Component
s 

Characteristic
s 

Type of NDE Check 
RT RT Area RT Acc. Std 

Conventional Valves and 
Other valves 

ALL 

150 Class 
f24= 

g26= 

# 

100% 

ASME B 16.34 ASME B 16.34 
ALL 

300 Class 
f16= 

g18= 

# 

100% 

ALL 
g600 Class 
All sizes 

100% 

#Radiographic testing requirements shall be as per Engineering Drawing or Valve material specification (VMS) 
issued by Customer/Consultant. 

NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall 
be used to measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 
micro Sievert per hour.  
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7.2 Surface NDE (MPI & LPI): Testing as per ASME B16.34. 

1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in).
2. Linear indication: Surface NDE indication whose length is g three times its width.
3. Rounded indication: Surface NDE indication whose length is < three times its width.

4. Acceptance for MPI & LPI:
i) Cracks are not permitted.
ii) For linear indications other than cracks, indications must be separated by a distance greater than

the length of an acceptable indication. Maximum allowable length of the indication shall be:
a) For thickness(t) up to 13mm= 8mm,
b) For thickness  from 13 to 25mm = 13mm
c) For thickness  above 25mm=18mm.

iii) For rounded indications, 4 or more indications in a line separated by 1.5  mm or less edge to
edge are unacceptable. Maximum allowable diameter of the indication shall be:
a) For thickness  up to 13mm =8mm
b) For thickness  above 13mm =13mm

8. DEVELOPMENT STAGE OF CASTING:

a) During developmental stage, of new castings or change to an existing casting on account of change in
dimension which warrants pattern correction, Foundry to ensure, first sample pieces meet dimensional,
NDE & Quality requiremnets in this TDC, before starting bulk production. Sample castings, 3 castings
with nominal bore (NB) f 100mm. & 1 casting with NB > 100 mm for each type  shall be inspected for
dimension and RT requirements at BHEL/Vendor works by BHEL personnel. One Test bar for each
melt/heat treatment batch shall be supplied along with casting for test at BHEL. RT shall be carried out
on entire area of the casting to the acceptance requirement of Table-2. In addition 100% MPI on all critical
areas like change of sections, riser & in gate portions shall be carried out. Casting to be inspected for
dimensions after proof machining wherever necessary. If machining operation is invloved the same shall
be done and defect free condition shall be ensured. If any defect noticed in RT and machining, the type
of defect shall be analyzed and accordingly size of gate, runner, riser and pouring methodolgy to be
modified to get defect free casting. Sampling shall be continued till achieving sound casting. After
satisfactory development of sampling bulk production shall be started. However weld repaired areas
identified in visual examination for doubtful indications to be probed by MPI. Accepted sample castings
may be considered for fixing the nominal weight of the castings.

b) During developmental stage RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-
3 of  ASTM E446/E186/E280.

9. REPAIR:

a) Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by
welding. Welding to be done by qualified welder and qualified procedure as per ASME Section IX. For
IBR items welders shall be qualified as per IBR.

b) Guidelines for repair of steel castings shall be as per SIP:VS:17 for activities like defects require/ not
require weld repair, welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas
after PWHT shall be NDE tested and Hardness tested. Hardness shall meet material specification.

10. SURFACE TREATMENT:

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380.  Satisfactory passivity of
the surface to be checked using SS passivity test kit (Free iron test). After  passivation, rinsing  &  test, the
rinsed demineralised  water to be checked for chloride with 1%  Silver  nitride, which shall not exceed 0.5
PPM.

11. MARKING AND PACKING:

1. Vendor's name (Foundry Code) 2. Nominal size 3. Valve body rating 4. Material designation 5. Direction of
flow (if any) etc. shall be integral on the body. Castings shall be suitably packed to avoid damage during
transit.
Additionally, Heat/melt number to be marked on each casting, on a raised pad using low stress stamps.

SIP:VS:17
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12. INSPECTION AND CERTIFICATION: 
 

12.1 For Attested Items (As per Engg material code/Drawing):  For IBR items,   
Products shall be inspected at works and the applicable IBR Form must be countersigned by the 
Inspecting Authority as indicated below in case the shop/mill/foundry is not recognised as a "Well known 
Foundry" under IBR: 
 Imported Items: Inspecting Authority approved by IBR, for the Country of origin.  
 Indigenously Supplied items: Director of Boilers/Chief Inspector of Boilers/Inspecting Authority 

approved by IBR, for the respective state. 
 
Certification in IBR Form III-F for IBR items from <IBR-Well Known Foundry= or <Inspecting Authority=, 
as applicable, to be submitted. IBR Form III-F  & a separate Test certificate of type 3.1 or 3.2 as per BS 
EN 10204  in English language with following details, shall accompany the product: 
 
1) Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date. 
2) Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size 
3) Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, 

Carbon Equivalent (CE). 
4) Heat treatment details of the material and test bars. 
5) Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact 

& Hardness and NDE test results with reference & acceptance standard. 
6) Results of IGC test as per Clause 5 (b) 
7) Repair details including HT, if any, Cleaning & Surface treatment details. 
8) Any other information like clearance of sample casting. 
9) Dimensional Inspection Report, where applicable. 
10) For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in 

the Test Certificate stating the measured value at the specified distance (not to be recorded in IBR 
Form). 

 
12.2 For Product Attested Items (as per Engg material code/Drawing):   

 
All  tests  specified have to be carried out by foundry and test results to be furnished in the test certificate 
of type 3.1 or 3.2 as per BS EN 10204 and shall contain the following information in English language 
only: 
 

1) Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date. 
2) Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & 

Size 
3) Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, 

Carbon Equivalent (CE). 
4) Heat treatment details of the material and test bars. 
5) Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area),  

Impact & Hardness and NDE test results with reference & acceptance standard. 
6) Results of IGC test as per Clause 5 (b) 
7) Repair details including HT, if any, Cleaning & Surface treatment details. 
8) Any other information like clearance of sample casting. 
9) Dimensional Inspection Report, where applicable. 
10) For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported  

in the Test Certificate stating the measured value at the specified distance. 
 

12.3 For Certified Items (as per Engg material code/Drawing):   
 

In addtion to Cl.8 requirements, all  tests specified in the material specification have to be carried out by 
foundry and test results to be furnished in the test certificate of type 3.1 as per BS EN 10204 and 
information in English language only 
 

13. AUDIT CHECKS AT BHEL: 
 
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on 
representative test bars or job. Items found defective during check or subsequent processing at BHEL will be 
rejected. 
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14. END USE:

These castings are intended for use in refinery projects as per Ell specification 6-44-0052 Rev. 7.

�Ⰰ⤀�㈀ⴀ㈀ⴀ
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