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Product: Pipe Couplings with Gaskets for use in Fuel Systems .
Record of Revisions:
Rev. No. | Clause No. | Details of revision Remarks
02 | Totally revised
03 e Revised in entirety to indicate latest standards & requirements of

suitable strapping arrangement for preventing slipping/missing | .
of gaskets from the pipe coupling assemblies.

1. SCOPE:

This TDC details out the technical requirements for procurement of pipe couplings with gaskets used in fuel systems.

2. REFERENCE DOCUMENTS:

a) Purchase specification and drawings
b) AWWA Std.C-606 (latest revision)

3. GENERAL:

3.1. The pipe coupling are of mechanical type connecting coal lines with a positive grip which allows some degree
of angular deflection .The couplings are of three types:
a) Shoulder/Groove type
b) Sleeve type
c) Slip on type

3.2. The coupling gasket should be manufactured as per BHEL drawing and purchase specification.

3.3. The manufacturer shall obtain approval from BHEL/QA for vendors for ctitical components like coupling
housing, track bolts, follower ring and silicon gaskets, if procured from sub-vendors.

3.4. In case of any discrepancy in the requirements of this TDC & standards indicated/referred, requirements
specified in this TIDC shall prevail.

4. TECHNICAL REQUIREMENTS:

4.1. Applicable material specifications (latest revisions as on the date of PO) :
a) Shoulder/Groove type couplings:
Coupling Housing: ASTM A 536 Gr 65-45-12 or ASTM A47 Gr 32510
Track bolt: SA 105 or BS 970 080 M40 (ENS)
Nut: IS 1367 Part - 6 Cl 6

b) Sleeve type couplings:

Middle ring: 1S-2062 E250 Gr-A or Gr B (tefer BHEL drawing)

Follower ring: ASTM A 536 Gr 65-45-12

Bolt & Screw: ASTM A 325 Type 3 Class: B or IS 1367 Part-3 Property Class 10.9.
Nut: IS 1367 Part- 6 C1 6

c) Slip on type couplings - Refer to latest revisions of Engineering Specification Nos: GF-295 for 18”
(OD), GF-121 (for 20 %s”, GF-234 for 24 %4” and GF-235 for 36 ¥4”.

‘.

Middle ring: AISI 410

Follower ring: ASTM A 27 Gr 70-36 or ASTM A 536 Gr 65-45-12

Bolts: ASTM A 325 Type 3 Class: B or IS 1367 Part-3 Property Class 10.9.
Nut: ASTM A 325 Type 3 Class: B or IS 1367 Part - 6 C1 6

d) Gasket : Silicon rubber as per ASTM D2000, D412, D573, D2240, D865
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e)

»

The manufacturer shall ensure that the casting supplier identifies the casting by punching or embossing the
melt number on the material. All the relevant tests as per the material specification shall be carried out and
the TC shall be provided. The foundry must send one test piece for each melt along with the castings to
manufacturer.

The manufacture shall identify the raw material (coupling body, follower ring, bolts & nuts) batch wise.
Verify the TC for its compliance before accepting the material. Carry out the material check melt-wise for
its properties. 'I'C shall be from any government approved/NABL accredited laboratory and report shall
be maintained.

4.2. MARKING AND IDENTIFICATION:

a)

1.

1id,

b)

i
L.

Shouldet/Groove type Coupling Body:
The coupling body shall be given a running serial number. Match mark the segment of shoulder type
coupling after machining and encircle the same by paint.
Dimensions shall be as per drawing and the profiles to be checked with template. Inspection report shall
be maintained.
All castings shall be traceable to melt number, manufacturer and size of coupling.

Middle ring, Follower ring of sleeve/slip on type coupling

Machined middle ring, follower ring shall be given a running serial number.

Conduct LPI for middle ring. No visible defects shall be acceptable and report shall be maintained. The
middle ring flared portion is to be checked with template and the inside diameter is to be checked with
template gauge and reported.

4.3. WELDING REQUIREMENTS:

a)

b)

Welding Procedure (WPS & PQR) and Personnel/Operators (WPQ) qualifications shall be as per
AWS D1.1 / ASME Sec IX.
All welds shall be tested by MPI as per ASTM E 709 with the following acceptance norms:
Indications which have any dimension >1.5 mm shall be considered relevant. A linear indication is one
having a length > 3 times the width. A rounded indication is one of citcular or elliptical shape with a length
< 3 times its width.
Acceptance ctriteria: All surfaces examined shall be free of:

i. relevant linear indications;

i1. relevant rounded indications > 5 mm;
tii. four or more relevant rounded indications in a line separated by 1.5 mm or less, edge to edge.

5. SILICON GASKETS

5.1
2)
b)
)

If the coupling manufacturing manufactures gaskets, following are the requirements:

Verify the raw material T.C.

Visually check the coloring accelerator. It shall be free from foreign matetial.
Silicon rubber compound shall be formed by mixing coloring accelerator in the mixing mill. Inspection report

shall be maintained as mentioned below (fill actual values, after tests):

SINo | Type of Check Required Actual
1 Dimensions As per Drawing
2 Confirmation of material to Silicon Conformity certificate
3 Hardness on final Product Durometer | 55 to 70
(shore) A
4 Specific gravity (Raw material) 11 to 1.4
5 Stability of gasket dimensions At 150"C for 3 hours
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&

The permissible variation from the original properties for silicon rubber of ASTM D2000 is as follows.

Shore hardness : +10 max
Tensile strength ~ : -25% to - 40%
Ultimate elongation : -30% to - 60% v

d) Ensure that a calibrated thermometer /thermocouple is used to measure the temperature."'

€) Check all the dimensions and profile on one gasket from each production lot. Check the hardness of the gasket.
The hardness shall be within 55 to 70 Durometer (shore) A.

f) Serial number of gasket, manufacturer’s code, hatch no and date of manufacture shall be identified,
marked/painted on the gaskets and inspection report shall be maintained.

g) Gaskets shall be visually checked for freedom from discoloration, cracks, fissures and repott to be submitted.

h) Apply chalk power and properly pack with polythene cover.

5.2 If the silicon gaskets are bought out items for coupling manufacturer, following ate the requirements:

a) It shall be procured from BHEL approved vendors with TC and inspection report in format A, and comply
with clause 5.1.(c)

b) Check the size, profile and Durometer (Shore) A hardness on 10% of quantity as per drawing. The hardness
shall be between 55 to 70 Durometer (Shote) A.

c) Type test for mechanical properties and heat resistance at 175°C for 70 hours for each batch of silicon
rubber gaskets as per ASTM D 865 (latest revision) shall be done at least once in a year.

d) Gaskets shall be visually checked for freedom from discoloration, cracks, fissures and report to be submitted.

6. TRACKBOLTS:

6.1 If coupling manufacturer manufactures track bolts, following ate the requirements:
a)  Procure the raw material with relevant TC. Identify the raw material batch-wise.
b) For every batch, test the materials for its chemical & mechanical propetties in a government recognized/NABL
accredited laboratory.
c)  Check the dimensions as per drawing and maintain inspection teport as given in format B.

6.2 If coupling manufacturer procures track bolts, following are the requirements:

a)  These shall be procured from BHEL approved sources with TC and inspection report as given in format C.

b)  Conduct hardness check on 10% of the quantity of bolts procured (Max. 5 nos per batch).

c) Conduct material tests for its chemical & mechanical properties in a government recognized/NABL. accredited
laboratory once in every batch of bolts procured from every vendor.

6.3 Other Fasteners:
Procure the fasteners from reputed fastener manufacturers. Visually inspect on receipt and adequate evidence shall
be obtained from the manufacturer to ensure the dimensions are maintained as per drawing, and it confirms to

specification. Conduct Mechanical, Chemical tests at NABL approved lab and produce TC. All fasteners are to be
identified with Manufacturers code and specification /Grade.

7. HYDRAULIC TESTING OF PIPE COUPLING

7.1. The coupling manufactured shall be hydraulic tested at a pressure of 300 psi for shoulder/groove type & sleeve
type couplings and at 100 psi for slip on type coupling. The hydraulic testing shall be carried out both in
horizontal and deflected position as detailed below.

a) Test shall be conducted in the presence of BHEL Inspection/BHEL Authotized Inspection Agency (AIA).
b) Before hydraulic test, it shall be ensured that the component is complete as per the drawing,
¢) Only calibrated pressure gauges shall be used for pressure measurement.
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7.2

7.3.

7.4.

d) Suitable fixtures, as per AWWA C-606 (latest revision), shall be used for the Hydraulic testing. The fixture
shall be inspected before the test to ensure water tightness. A non-return valve shall be provided at the water
inlet to hold water at the rated pressure. The water used fog hydraulic test shall be at ambient temperature, in
case less than 21°C.

) The coupling and the gasket shall be assembled with the fixture. The assembly shall be filled with water,
ensure that the air entrapped is driven off completely. Pressure shall be slowly increased to the required test
pressure. The pressure shall be retained for 15 minutes. No leak is petmitted. After the test, water shall be
drained completely. '

f) The coupling in the fixture shall be given a deflection of 1.5 degree (max) for shoulder type coupling, 3 degree
for slip on type coupling and 4 degree for sleeve type coupling. The hydraulic test shall be repeated as above.

g) The coupling shall be removed from the fixture, dismantled and the gasket shall be visually examined for free
from any damages.

h) A hydraulic test report shall be prepared and duly countersigned by BHEL/QC ot its Authorized Inspection
Agency.

. In case the test was already done by a vendor for a particular size and type of coupling, this need not be repeated

by same vendor upto that size for that type of coupling as long as the raw materials for critical components are
procured from BHEL approved sources and adequate controls as per Cl 4.2 are exercised during processing.
However, test shall be carried out for higher sizes for which hydraulic test was not carried out earlier.

For all new vendors hydraulic test shall be done on one coupling of largest diameter-of the size ordered (based
on size required) to demonstrate his capability to comply with the specification. Based on this, hydro test in
other size couplings need not be done.

If the vendor prefers to procure the raw material from new soutrces, the couplings need to be hydro tested and
approval for this shall be obtained from BHEL before manufacturing. BHEL approval has to be obtained for
the new source before bulk supply.

8. PAINTING, PRSERVATION AND PACKING

8.1. Thoroughly clean all the components. It shall be free from rust, grease, oil and other foreign materials.

8.2
8.3
8.4
8.5
8.6
8.7

8.8.

. All machined surfaces shall be applied with rust preventive oil.

. One coat of red oxide (IS 2074) and one coat of red enamel paint shall be applied for shouldet type coupling.
. One coat of red oxide (IS 2074) and one coat of blue enamel paint shall be applied for sleeve type.

. One coat of red oxide (IS 2074) and one coat of smoke grey enamel paint shall be applied for slip on type.

. Enamel paint shall be as per IS 2932.

. If gasket is supplied along with coupling, it shall be wrapped with polythene tape (after applying French chalk)

and then put on to coupling with identification of size, serial number of gasket, manufacturer’s code and date
of manufacture, etc. Suitable steel strapping arrangement is to be provided to prevent slipping of gaskets from
the shoulder/groove type coupling assembly. The steel straps are to be provided minimum at 4 places (90 deg.
apatt) around the coupling. In case of sleeve or slip on type couplings, 4 angle shaped sheets to be provided at
90 deg. apart, which is to be fastened along with the coupling studs/bolts. Proper care shall be taken while
attaching the steel straps (to prevent any damage to gaskets).

If gasket is supplied loose, it shall be placed in a polythene bag, after applying French chalk, with all required
identification details like P.O., size, serial number of gasket, material code (if applicable), manufacturer's code
and date of manufacture, etc.
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9. IDENTIFICATION & TRANSPORATION

9.1. Manufacturer’s identification mark/code number and couphng serial number, t»pc ot coupling shall be

punched/stenciled on each coupling earmarked by border painting.
9.2. Each coupling shall be identified with PO/work order number and material code by rnetal tag.
9.3. Care shall be taken to avoid any damage during handling and transportation.

10. DOCUMENTATION

'

The manufacturer shall submit the following documents to M/s BHEL:
a) Material TC for castings, track bolts and rubber compound.
b) Lab test report of rubber compound for specific gravity, hardness and dimensional stability of gasket after heating

at 150°C for three hours.
¢) Hydraulic test report (if applicable, as per C17.2,7.3 & 7.4).
d) Certificate on shelf life for silicon gasket (for minimum period of two years).

e) Visual inspection report(s) of gaskets.
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DRG. NO. FORMAT-A
1. Original mechanical properties as per ASTM 22000 silicon rubber
Gasket Ring (Procured)
Sl | Date of Supplier Quantity Size | Profile Hardness Supplier Inspectot
No | Receipt Purchased Durometer | Inspection Sign.
! (Shote) A Report No.
2. Type test for heat resistance at 175°C for 70 houts as per ASTM D 865 (latest revision).
DRG. NO. FORMAT-B
Manufactured Track Bolt
Sl | Date Of Raw Name of | Batch | Check | Qty. Size Thread | Inspector
No. | Receipt Matl. Supplier | No. on Accepted Sign.
Qty. matl.
Recd.
DRG. NO. FORMAT -C
Track Bolt (Procured)
SL Date Supplier | Batch | Size | Quantity | Random | Hardness | Supplier | Review | Inspector
No of No. Purchased | Check. Inspection Sign.
Receipt Matl. Report

No.
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PIPE COUPLING(249, 0-D) [CF234 |y,

TESTING REQUIREMENT

1. COUPLING ASSY. TO BE HYDRAULIC TESTED FOR 100 PSI MINIMUM

24" TEMP. WITHSTANDING CAPABILITY FOR SILICON RUBBER GASKET 7~

.

WITH 3 DEGREE DEFLECTION AND WITHOUT DEFLECTION- -

1. SCOPE 7 : COUPLING COMPLETE FOR CONNECTING THE PIPE.}

2« FUNCTIONAL AND } a. THE COUPLING SHALL BE CAPABLE OF CONNECTING

TERMINAL CONDITION PIPES CARRYING RAW COAL.,”

” 6. 1T SHALL BE CAPABLE OF TAKING VIBRATION. <
C. THE COUPLING SHALL BE COMPLETE IN ALL
RESPECTS SO AS TO FIX IT WITH THE PIPE ENDS,
3+ OPERATING TEMPERQTU-/a . NORMAL / T i
3

b. MAXIMUM . 150°C
c. MAX.OPERATING PR. - 3-5KG/CM 2

d.. LOAD ON THE COUPLING : 5000KG -
4} APPLICATION }

REOQUIRE MENT a., INCLINATION . S 1IN 10,
b., DEFLECTION i ¥ 2"
c. /EXPANSION : 10 mm

5) CONSTRUCTIONAL FEATURES AND SPECIAL REQUIREMENTS /
A) THE COUPLINGS ARE USED IN COAL PIPES FROM BUNKER TO MILL.
THE PIPE COUPLING SHALL CONSISTS OF -

(1) S.STEEL MIDDLE RING OF THICKNESS AND LENGTH SPECIFIED

" (2) STEEL FOLLOWERS (3) RUBBER COMPOUNDED
WEDGE SECTION GASKETS AND SUFFICIENT STUD WITH NUTS
WASHERS TO PROPERLY COMPRESS THE GASKETS .GENERALLY
‘T}HE COUPLING SHALL BE AS PER THE ENCLOSED SKETCH.

AT

S-GNANARAJ

oL o> FEEDERS

J - SAMINATHAN

e 2 SRR s o S CAGTCONRTIN [BSH  C— R R

i e s
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B. THE MIDDLE RING AND FOLLOWERS OF THE COUPLING SHALL BE

TRUE CIRCULAR SECTIONS FREE FROM IRREGULARITIES FLAT SPOTS

OR SURFACE DEFECTS. THEY SHALL BE FORMED FROM MiLL SECTIONS
WITH THE FOLLOWER RING SECTION OF SUCH DESIGN AS TO PROVIDE
CONFINEMENT OF THE GASKET. AFTER WELDING, THEY SHALL BE

[J/> TESTED BY COLD EXPANDING A MINIMUM OF 1% BEYOND THE YIELD POINT-

D. THE GASKETS OF THE COUPLING SHALL BE COMPOSED OF A CRUDE OR
SYNTHETIC RUBBER BASE COMPOUNDED WITH OTHER PRODUCTS TO
PRODUCE A MATERIAL WHICH WILL BE DETERIORATE FROM AGE,

; FROM HEAT OR EXPOSURE TO AIR UNDER NORMAL STORAGE

CONDITIONS . IT SHALL ALSO POSSESS THE QUALITY OF RESILIENCE
AND ABILITY TO RESIST COLD FLOW OF THE MATERIAL SO THAT THE
JOINT WILL REMAIN SEALED AND TIGHT INDIFINITELY WHEN
SUBJECTED TO SHOCK , VIBRATION, PULSATION AND TEMPERATURE OR
OTHER ADJUSTMENTS OF THE PIPE LINE,THE COUPLING SHALL BE
ASSEMBLED ON THE JOB IN A MANNER TO ENSURE PARMANENTLY TIGHT
JOINT UNDER ALL REASONABLE CONDITIONS OF EXPANSIONS,
CONTRACTION SHIFTING AND SETTLEMENT ETC.

6. APPLICABLE DRG - © MANUFACTURER DRAWING.

7. INSPECTION & TESTING : a)mMENSroNAL CHECKS

' b) MATERIAL TEST CERTIFIGATE
c) REFER TDC 5[189

8. PACKING - PAINTING, PRE SERVATION AND

Sl ﬁ_PAcnms' SHALI. BE_AS PER RELEVANT a.p,.

DRN-  |S.GNANARAI |3 . SemavaPloie726 | =N L a <4
CHD. J. SAMINATHAN = | Y0 o~ ~——~—10l07.8 1, FEEDE S "0 0“‘“
APPD | M-ALAGARSWAMY | 7/ / apyuiaimsy |2/ -0 .24 .08
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