






















 

 

 

FORGE SHOP 

  

 

1.00.00    Name of Company, Address 

 

 

 

2.00.00    Type & No. of Forging Press : Forging hammer 

 

           Capacity - (Tonnes) 

 

3.00.00    Max. size of Material that can be handled  

           dimensions, weight and type  of materials. 

 

4.00.00    Production with relevant standards (for last three years) 

 

           Carbon Steel 

 

           Stainless Steel 

 

           Alloy steel 

 

           Inconel – 

 

5.00.00    Heating Facilities - 

 

5.10.00    Furnace - No. and capacity 

 

5.10.10    Type - Oil Fired, Gas Fired, Electric 

           heating 

 

 

5.10.20    Dimensions 

 

5.10.30    Mode of Temperature control & extent 

           of automation. 

 

5.10.40    Temperature recording facilities 

 

5.20.00    Distance of heating furnace from Forging Press 

 

 

5.30.00    Handling Facilities - Crane/Truck/Manual/ any other  

           indicate list of such facility. 

 

 

6.00.00    Availability of in-house Heat         Yes/No 

           Treatment facility 

 

6.10.00    If yes: Type of heat treatment possible 
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FORGE SHOP 

    

 

6.20.00    If no, source of Heat Treatment with relevant details. 

 

6.20.10    Annealing - 

 

6.20.20    Normalising - 

 

6.20.30    Stress Relieving - 

 

6.20.40    Quenching: - Water/Oil 

 

           Any other Heat treatment? -  

 

6.20.50    Type & No. of Furnace -  

 

6.20.60    Dimensions, Type of Temp. Control,  

           Temp - Time Recording facilities. 

 

7.00.00    Source of Raw Materials -  

 

           Indigenous/imported (Indicate source and quantity of  

           material procured during last three years) 

 

8.00.00    Machining Facilities - 

 

           List of machines installed 

 

9.00.00    Cutting facilities - Type & No. of Machine 

  

 

 

10.00.00   Availability of testing facilities     Yes/No 

 

10.10.00   If no - Indicate source of testing with relevant details 

 

10.20.00   If yes :- 

 

10.20.10   Chemical Analysis: Method 

 

10.20.20   Mech. Testing 

 

10.20.21   Hardness testing 

 

10.20.22   Metallorgraphy 

 

10.20.23   Universal Tensile Testing M/C - 

           Ambient Low Temp. 

 

10.20.24   Any other tests – 

 

10.30.00   Non-destructive 

 

10.30.10   Radiography 
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VTCTR03 

FORGE SHOP 

 

 

10.30.20    Ultrasonic Test 

 

10.30.30    Dye Penetration 

 

10.30.40   MPI 

 

10.30.50    Any other NDE 

 

11.00.00    Experience with Third Party/Statutory Agency: 

 

            Indicate the agency 

 

 

12.00.00   Source of procurement of Dies & availability for 

           Machining of such dies. 

 

 

13.00.00    Consistency in supply: 

 

13.10.00 Has the vendor produced items of similar nature in 

            past? 

 

13.20.00 Has the vendor maintained delivery commitments in  

          past? 

 

13.30.00 Has there been frequent labor trouble in past? 

             

  
13.40.00  Has there been major upset due to faulty  

          material management? 

 

13.50.00 Is the system of planning & scheduling resilient  

          enough to overcome temporary setbacks & make   

          up lost time? 

 

13.60.00 Has the vendor got standby arrangement for power? 

 

13.70.00  Can the vendor quickly offload the work to other  

          reliable sub-vendor? 

 

13.80.00 Total order booked till date. 

 

14.00.00 Remarks: 

 

 

 

PLACE:                                     SIGNATURE WITH SEAL 

 

DATE: 
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BHEL — Tiruchirappalli - 620014, India. 
Quality Assurance Department 
TECHNICAL DELIVERY CONDITIONS 

Doc No: TDC:0:423 Rev No: 09 
Effective Date: 21/11/2017  
Page: 1 of 5 

EMMA OH 
Product: Machined (upto 4"), Formed & Forged Fittings 

Revision record: 
Rev: 00: Supersedes TDC: 5:019 & can be used wherever the old TDC is specified. 
Rev: 01: New materials, IGCsT added. UT, Hardness requirement modified. LPI, MPI requirement added. 
Rev: 02: Flatness requirement added in clause no: 5.0 
Rev: 03: TDC for, Pipe Fittings for NTPC contracts (TDC 0 427), Pipe fittings indigenous supply (TDC 0 422) has 
been merged with this TDC and named as Butt Welded formed pipe fittings. Cl. 2.0 General removed, scope 
limited to IBR only and other clauses renumbered. Limits of carbon modified. Aligned with NTPC requirements. 
Rev: 04: Restriction in size below 2 in. removed based on Spares requirement. 
Rev: 05: CI: 2.0, 3.0, Revised. 
Rev: 06: Product Heading changed. CI 1.0 Scope and Raw material Sourcing added. CI.2.0 & 3.0 merged and 
totally revised. Cl. 4.0, 5.0, 6.0 modified and renumbered. 
Rev: 07 Dt: 10/11/2012: CI 1.0, 2.0 & 5.0 Modified for SS material. 
Rev: 08: Dt: 22/09/2017 Title, Clauses 1, 2, 5 & 6 modified; Gr 92 fittings requirements included in CI 1, 2, 5 & 6; 
Creep requirements added in Clause 3; Design proof test requirement, if not done earlier, added in general notes.. 
Rev: 09: Dt: 21/11/2017 - CL & 6.a (15) modified. 

1.0 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. 
• Fittings 	 : Seamless Fittings only (Fittings made by welding are prohibited). 

• ASME 	 : Carbon Steel (CS): SA105, SA234; Alloy Steel(AS): SA 234,SA182, 
ASTM A234; Stainless Steel(SS): SA182, SA403g 

• Additional Requirements 	: As listed below (Supplementary to above material specifications/ standards 

& grades) 

• Grade, Size and Quantity 	: As per Purchase order &/ Drawing. 

2.0 MANUFACTURING & TESTING REQUIREMENTS: 
2.1 	Machined Fittings (fittings machined from castings are prohibited; Max size permitted 4") — Reducers, 

Couplings & End caps 

Starting 
material 

Rolled or 
Forged Bars, 
Killed steel 

Heat treatment as 
per starting 
material 
specifications 

CS — Normalised 
AS — Normalised & Tempered 
SS — Solution Annealed 

NDE — UTd  
To be done after Heat treatment. 
For size above 40 mm — to be done as per ASTM A388 
Acceptance to - ASME Sec.VIII Div.2 CI.3.3.4 

Finished 
fitting (after 
machining to 
required size) 

Heat Treatment Not required. 

NDE (for all sizes) 
• MT (100%)- Procedure - As per ASTM E709. 

No linear indications (surface NDE indication whose length is 	three 

times its width) are acceptable. 
For WP91/F91 & WP92/F92 Wet MPI shall be done. 

• LPI — SS: Shall be done as per ASTM E165. 

No linear indications are acceptable. 

• SS: Finished fittings shall be checked for radioactive contamination and 

reported. Survey meter shall be used to measure at 5 cm near the surface. 
Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hr or 1 micro 

Sievert per hr. 

Hardness 
WP5 - 217 HBW max. 
SA105 — 137 HBW to 187 HBW. 
WPB, WPC, WP11/F11, WP12/F12, WP22/F22 — 197 HBW max. 
WP91/F91 - 195 HBW to 248 HBW — 100% to be checked 
WP92/F92 — 191 HBW to 269 HBW — 100% to be checked. 

Dimension ASME B16.9 & ASME B16.11, As per Engineering Drawing 
Bend Test (for IBR 
items) 

Specimen: 19mm. Thickness (t) x 25.4mm width - cold bent 180 deg. over thin 
section without fracture, mandrel radius: CS :<=6.35 mm. 



BHEL — Tiruchirappalli - 620014, India. 
Quality Assurance Department 
TECHNICAL DELIVERY CONDITIONS 

Doc No: TDC:0:423 Rev No: 09 
Effective Date: 21/11/2017 

Page: 2 of 5 

POEM 
H#E1 

Product: Machined (upto 4"), Formed & Forged Fittings 

AS, SS : <=1.5 times specimen thick. 

2.2 Seamless Formed Fittings — Elbows, Tees, Reducers, Dished End (End Cover/ Cap) 

Starting material: Heat treatment 
as per starting 
material 
specifications 

CS — Normalised 
AS — Normalised & Tempered 
SS — Solution Annealed 

1)Tube & Pipe 
NDE — UTd 

Shall be done as per - ASTM E213 with longitudinal notch of 5% wall thickness 
with min. 0.3 mm and max.1.5 mm. Actual measured notch depth to be 
specified in Test Certificate. 

2)Forged blank 
(For end covers) NDE — UTd 

For size above 40 mm 
UT shall be done as per - ASTM A388 
In acceptance to - ASME Sec.VIII Div.2 CI.3.3.4 

3) Plate NDE — UTd For size above 10mm 
SA 578, Acceptance Level - B 

Finished fitting 
(cold/hot forming) 

Heat treatment 
after forming 

Shall be done as per SA234/SA403. 
When Heat Treatment is required it shall be done as per the below table values: 

Material Heat Treatment Temp,C Soaking time, hr/in 
Normalising Tempering Normalising Tempering 

CS-WPB & WPC 870-900 - 1/2 
AS-WP11, WP12 920-950 655+- 15 1/2 1 

AS-WP5, WP22 920-950 695+- 15 1/2 1 

AS-WP91 1040-1080 750-780 1/2 1 
AS-ASTM A234 WP 92 1040-1080 750-780 1/2 1 

Stainless Steel: All grades - Solution Annealed: 1050-1100 Deg C 
Soaking time: 1/2  hr per inch with minimum 15 minutes. 
Note 
1. Normalising shall be done for a minimum time of 30 min while tempering to be 
done for a minimum time of 60 min for all above materials except SS. 

NDE (for all 
sizes) — 
Except for 
Plate formed 
Dished end 

• MT (100%) - Shall be as per - ASTM E709 No linear indications are 

acceptable. For WP91 & WP92 Wet MPI shall be done. 

• LPI — SS: Shall be done as per ASTM E165. No linear indications are 

acceptable. 

• SS: Finished fittings shall be checked for radioactive contamination and 

reported. Survey meter shall be used to measure at 5cm near the surface. 
Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hr or 1 

micro Sievert per hr. 

NDE—for Plate 
formed Dished 
end 

For Plate Formed Dished end — 100% MT as per - ASTM E709 on both inner 
and outer surfaces of Knuckle radius and weld ends. No linear indications are 
acceptable. 

NDE — UTd 
For 
OD > 
or=219mm & 
W.T >or= 6mm 

If made from Pipe & Tube — 
Shall be done as per - ASTM E213 with longitudinal notch of 5% wall thickness 
with max.1.5mm and min. 0.3mm. Actual measured notch depth to be 
specified in Test Certificate. 
If made from Forging Shall be as per - ASTM A388 
In acceptance to - ASME Sec.VIII Div.2 CI.3.3.4 
If made form Plate shall be as per A578 Level-B 

Hardness WP5 — 217 HBW max. 
WPB, WPC, WP11, WP12, WP22 — 197 HBW max. 
WP91 - 195 HBW to 248 HBW — 100% to be checked. 
WP92 — 191-269 HBW max. — 100% to be checked. 

Dimension ASME B16.9 & ASME B16.11, As per Engineering drawing. 
Bend Test Specimen : 25.4 mm x 19 mm thick - cold bent 180 deg. over thin section 

without fracture, internal radius of bend: CS :<=6.35 mm. 
AS, SS: <=1.5 times specimen thick. 
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Product: Machined (upto 4"), Formed & Forged Fittings 

( if starting 
material is 
forged blank) 
(for IBR items) 

2.3 Forged Fittings — Elbows, Tees, Reducers, Couplings, Flanges & Dished End (End Cover / Cap) 

Shall be forged to the shape with a minimum forge reduction ratio of 1:4. Fitting shall not be machined from 
a forged block. 

Starting material: 
Rolled or forged 
Bars, blooms, 
billets and Killed 
steel 

Heat 
treatment as 
per starting 
material 
specifications 

CS — Normalised 
AS — Normalised & Tempered 
SS — Solution Annealed 

1)Tube & Pipe, 
forged pipe/hollow NDE — UTd 

Shall be done as per - ASTM E213 with longitudinal notch of 5% wall thickness 
with min. 0.3 mm and max.1.5 mm. Actual measured notch depth to be 
specified in Test Certificate. 

2)Forged blank 
(For end covers) NDE — UTd 

For size above 40 mm 
UT shall be done as per - ASTM A388 
In acceptance to - ASME Sec.VIII Div.2 CI.3.3.4 

3) Plate NDE — UTd For size above 10mm 
SA 578, Acceptance Level - B 

After forging 
(cold/hot forging) Heat 

treatment 

Shall be done as per SA105/SA182. 
When Heat Treatment is required it shall be done as per the below table values: 

Material Heat Treatment Temp,C Soaking time, hr/in 
Normalising Tempering Normalising Tempering 

CS- SA105 870-900 - 1/2 - 
AS- SA182 F11 & F12 920-950 655+- 15 1/2 1 
AS- SA182 F5 & F22 920-950 695+- 15 1/2 1 
AS- SA182 F91 & F92 1040-1080 750-780 1/2 1 

Stainless Steel: All grades - Solution Annealed: 1050-1100 Deg C Soaking 
time: 1/2  hr per inch with minimum 15 minutes. 
Note 
1.Normalising shall be done for a minimum time of 30 min while tempering to be 
done for a minimum time of 60 min for all above materials except SS. 

Finished fitting 

NDE — UTd 
For OD > or = 
219mm 

UT shall be done as per - ASTM A388 
In Acceptance to - ASME Sec.Vlll Div.2 CI.3.3.4 

NDE (for all 
sizes) 

• MT-(100%) Shalt be done as per ASTM E709. 

No linear indications are acceptable. 
For F91 & F92 Wet MPI shall be done. 

• LPI — SS: Shall be done as per ASTM E165. No linear indications are 

acceptable. 

• SS: Finished fittings shall be checked for radioactive contamination and 

reported. Survey meter shall be used to measure at 5cm near the surface. 
Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hr or 1 

micro Sievert per hr. 

Hardness SA105 — 137 HBW to 187 HBW. 
F5 — 143-217 HBW; F9 — 179-217 HBW max. 
F11, F12 — 143 HBW to 207 HBW, F22 — 156-207 HBW max. 
F91 - 195 HBW to 248 HBW — 100% to be checked 
SA182 F92 — 191- 269 HBW max. — 100% to be checked. 

Dimension ASME B16.5 & ASME B16.11, As per engineering drawing. 
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IIEMIEMII 
HO 

Product: Machined (upto 4"), Formed & Forged Fittings 

Bend Test 
	

Specimen: 19mm. Thickness (t) x 25.4mm width - cold bent 180 deg. over thin 
(for IBR 
	

section without fracture, mandrel radius: CS :<=6.35 mm. 
items) 
	

AS, SS : <=1.5 times specimen thick.  
General requirements: 

a. Product analysis as per S50 of ASTM A960 is required. 
b. Carbon < or = 0.25% for WPB (all thickness), WPC and SA105 (thickness < or = 20mm) 
c. Carbon < or = 0.30% for WPC and SA105 (thickness > 20mm) 
d. If UT not done on the starting material, the same shall be done by the fitting manufacturers before forming / 

fabrication. 
e. Mechanical Testing including hardness testing: Quantum of testing as per IBR (except for hardness testing of 

Gr 91 & 92) — Test samples shall be tested in the Heat treatment of fitting delivered condition. For Gr 91 & 92 
fittings, hardness testing shall be done on 100% of fittings being supplied (either on ends or surface). 

f. Pipe made from plate as a starting material and long seam welded should not be used. 

g. 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). 

h. Design proof test as per ASME B16.9 should be carried out for the geometric shape and size ordered if already 
not done. 

3.0 Creep testing shall be carried out as per SIP:RM:01 (latest revision) whenever indicated in the 
Enquiry/Purchase Order/Engineering Drawing. 

4.0 REPAIRS AND FINISH: 
The products shall be free from injurious defects like crack,seam etc. with workman like finish. Repairs 
involving fusion welding is prohibited. Surface defects can be removed by mechanical means and the 
defective areas shall be merged with adjacent surface. Minimum thickness after repair shall meet the drawing 
/ specification requirements. Flatness on curved surfaces of fittings shall be limited to 6% of nominal OD. 
Thickness : Outer Diameter and Transition : Variation shall be merged smooth to min 1:4 taper. 

5.0 MARKING, PRESERVATION AND PACKING: 
The following details to be neccessarily hot stamped 1. Heat number, 2. Inspecting Authority Seal 3. 
Specification Grade, code case (if applicable) and Size, 4. Company Seal and "B16"(for ANSI fittings). 
The rest to be marked as per Specification. 
Adittionally The following to be painted :  
for OD > 108mm : PO No., SI. No., Specification ,"BHEL-Tiruchirappalli", Drawing.No. & Weight 
for OD <= 108mm : SI. No., Specification 
CS & AS fittings to be rust preventive coated after shot blasting inside & out side & packed to avoid damage. 
SS fittings to be surface treated (Pickling, Passivation) as per ASTM A380 both inside and outside. 

6.0 INSPECTION AND CERTIFICATION: 
a. Products must be inspected at works and the test certificates must be countersigned by the Inspecting 

Authority as indicated below: 
Imported items:  Inspecting Authority approved by IBR for the country of origin with Form III-C (for all 

fittings except dished ends), Form III-I (for dished ends) as per IBR and additonal MTC as given below. 

Indigenously supplied IBR items:  Director of Boilers/Chief Inspector of Boilers/Inspecting Authority 

approved by IBR, for the respective state in India with Form III-C (for all fittings except dished ends), Form III-

I (for dished ends) as per IBR and additonal MTC as given below. 

Separate Manufacturer's Test certificate (MTC) in English language with following details, shall accompany all 

products: 
1. Purchase Order No.(BHEL),TDC No. & Test certificate number 

2. Specification, Grade with applicable year of code & code case (if applicable), Heat Number, Drawing 

No.,Quantity & Size 
3. Supplier of the steel used in making the finished product 

4. Forming process, Chemistry including incidental elements - Heat wise. 

5. Heat treatment details: temperature, soaking time, cooling medium (for quenching). 

6. Mechanical test results, Hardness, NDE test results with reference & acceptance standard. 
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Product: Machined (upto 4"), Formed & Forged Fittings 

7. Detailed NDE reports for MT, LPI and UT shall be submitted along with MTC. 

8. Photomicrograph at 400X magnification for F91, VVP91, F92 & WP92 in final Heat treated condition of 

fittings. 
9. PMI certification for all Alloy steels fittings. 

10. Print of the stamp of Inspecting Authority, which is used in the fitting. 

11. Dimensional reports for each product 

12. Repair details if any. 

13. Certified copy of TC for starting material. 

14. Guarantee certificate for retainability of hydrostatic test pressure corresponding to that of matching pipe 

of equivalent material or Hydro static test report as applicable. 

15. Creep test report as per SIP:RM:O1 (latest revision) whenever indicated in the Enquiry/Purchase 

Order/Engineering Drawing. 

1. For CE-marking items the TCs with details specified above shall be submitted as per EN-10204 (latest) 

For pressure parts test certificates of type 3.1 or 3.2 is acceptable. 

Type 3.1 — Suppliers shall have ISO 9001-2008/2015 (with validity as applicable) 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. 

2. For non pressure parts test certificates of type 2.2 is acceptable. 
Type 2.2 — suppliers test certificates signed by suppliers authorized inspection representative with test 
results as required by this TDC. 

b. For SS: Measured Radioactivity levels at 5cm from the surface of the fitting shall be reported in the Mill Test 
Certificate (not to be recorded in I BR Form). 
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