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TEHCHNICAL REQUIRKMENTS )

1. ALL THE BUTT JOINTS TO BE AS PER HW 0620.599.

QUALITY OF WELD SEAM TO BE AS PER 0620.099 BS/BK.
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COPYRIGHT AND CONFIDENTIAL
ON THIS DOCUMENT IS THE PROPERITY OF BHARAT HEAVY
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1. IDENTIFICATION AS PER HWO040059 /.
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§ MATCHING WITH THE JOB.
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= | PURCHASED |01 | CONNECTION 8
50 | PER BOW
B TEM - ~ ATERIAL CODE | A UNIT WEIGHT
~ | REMARKS N0 S | VAR [MATERIAL SPEC|C
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I -IRS T ANGLE PROJECTHON (ALL DIMENSIONS ARE IN mm) FORM DG 59(8)'

REVDATE ALTERED PG  SD/— |REVDATE ALTERED  PNM SD/-— CBOM No. STATUS
02 11.03.07|CHECKED Riv sp/— |01 [1.03.07|CHECKED N sp/— |O0—150-00-01125 |oF pre
CHANGE ADVICE NO. CHANGE ADVICE NO. pepr | NAME |SIGN|DATE
TCE—19—F0200 TOE_—07 —FOO4 3 FMT SK KOHLI| SD/— |20.02.07

GRADE OF UNTOL.DIM.M/CG—¥/C/M/F.AAD230208 | WELDING—A/BACAD—AAGE2+1+04 | CAS CUTTING—T3 AA0621101
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COPYRIGHT AND CONFIDENTIAL
ON THIS DOCUMENT IS THE PROPERITY OF BHARAT HEAVY

CLECIRICALS LIMITED. 1T MUST NOT Be UsSeD DIRECTLY OR INDIRECTLY N

NTAL TO THE INTEREST OF THE COMPANY.

VAR | d1 d’ PITCH | [ |/ |5 wt.in Kg MATERIAL CODE
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I -IRS T ANGLE PROJECTHON (ALL DIMENSIONS ARE IN mm) FORM DG 59(3)'

REVDATE ALTERED REVDATE ALTERED OAB CBOM No. STATUS
CHECKED N3 |201100 |CHECKED RV 0—100—-00—-01125 |0oF DRG
CH.AD.NO.TGE—01-529 pepr - | NAME |SIGN|DATE
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| NEMARKS NG, | VAR [MATERIAL SPEC/|C
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I -IRS T ANGLE PROJECTHON (ALL DIMENSIONS ARE IN mm) FORM DG 59(8)'
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GRADE OF UNTOL.DIM.M/CG—Y/C/M/F.AAD230208 AWEEDING—A/BAC/D—AADE2T04 CAS CUTTING—T3 AA0621101
, Y4
= o Zigi/ . ALL REST
IZ — =
<G ‘ A A
Lo
5 C s
Sz ~ N ,
> O : e
] %Z% @ k>4\ ______
- 53° .
z &Em : %
55T g
> ;gf ﬁ Q
M R
2 2 v
C20% |
O O N
B A |
5 ==0 o
S & I
ggjif .
=N ~ -
= - e _
;fg j 150 ~
= N5
53 el e 2
> <
Toz
| TECH. REQT.
§ T IDENTIFCATION AS Per AW 0400.59/
v 01| PLATE AA1011808137 11500
CS—I1S2062E250BR
) TEM - ATERIAL CODE | A UNIT WEIGHT
| REMARKS |g | PECRIFTION VAR [MATERIAL SPEC.|C
< NAME SIGN DATE [ NO.
3| e . - DRN |EDC sd/— 24.8.95| OF
N it BHARAT HEAVY ELECTRICALS LTD 'l ok e cimma/oc | g/ o 05| VAR
% TARDWAR APD |G.CUPTA sd /— 18.10.95
L EVMIE L 7 0. |ITEMS
X . 0 0—150-00—-012005
s~ a3 =¥ 1.5 1.50C 055
5 | TITLE ST ATE DRAWING No.
| |
: 4—-100—-00—-0117"7
- SHEET No. 1 |No.OF SHEETS W




I SIRST ANGLE PROJECTION ALL DIMENSIONS ARE IN mm) FORM DG 39(B>|

REVDATE ALTERED REVDATE ALTERED °NM  SD/— (BOM No. STATUS
CHECKED qo |19.05.07|CHECKED kN SD/-— 01500001212 OF DRG
CHANGE R NAME | SIGN |DATE

AD NO. TGE—=0/—=F010/ W SIS SD /| 28.01.97

GRADE OF UNTOL.DIMM/CG-¥/C/M/F AA0230208 | WEEBINGA/BAAD-AADGZHOL| GAS CUTTING-T3 AA0621101

%i;// ALL OVER

100

=
5= D/ L
|_|_|_
1
|_Z g —
<[|—
e
<
I_
] i
<Efz> A A
L -
|_
= < &<
Ll > an
(D — > >
L. 1 O
= W=
O O WU
) O w7 L)
N F = a8
= &0
<E%QC>
L L)
o L= u A
>—Z|_|—
i |
s >0 = ! < Ra¥a¥e >
o T
C)ml—
QDQ
) >
T
— (O = '
O b =
— L
Z_
@Zz
- — (X
— — —
<C ) L
S 1 (O
r <
C)U>—
u_E<E
=~ =
L
Ll >—
T 5 =
— L <

TECH.REQ
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I RS T O ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm) FORM DG 59(3}'

REVDATE ALTERED REVDATE ALTERED -\ CBOM No. STATUS
CHECKLED 01 1060418 CHECKED N A — OF DRG
REVISION MARKED pepr.” | NAME |SIGN|DATE
GRADE OF UNTOL.DIM.M/CG—¥/C /M /F.AA0230208 PWEEDINGA/BAC/D—AADE2 104+ GAS CUTTHING—T3—AACG2 101
SCALE WITH INDICATOR
Z
L ~ - -
] = B N
T / - NAME FLATE
s 5
2 ¢ 3 B B
T % TURN BUCKLE (WITH RH THREAD)
Q&é =
- O -
LEns TECHNICAL DATA
;%éﬁ@) 1. ITYPE : VARIABLE LOAD SPRING HANGE
id
A 05T 2. LOAD RANGE: 166—500KG
;%ESU_ 5. TRAVEL RATE : O—=100MM
.
S e 4. SPRING RATE : 3.33KG/MV
() l—mﬂ e
<Z[ Zm@i I\ | WP
_ e u - MATHRIALS DETAILS
gégqu & 1. SPRING: Gr.ll AS PER 19:4454 PART—1
%@@E 2. TURNBUCKLE: CLASS I 1S5 2004
8%%253 5. OTHER COMPONENTS: C.5 TO 19:2062GrEZ250BR
— =
= j[ Py [ [ [ [
= I'ESTING REQUIREMENTS
cﬂji 1. STATIC LOAD TESTING OF SPRING AS
< PER 1S /906 PART—
ESQ anEER _ -
53 NOTE:— 7. SPRING RATE CHECKING
Eigé THE DIMENSION 500 3. MATERIAL TEST (CHEMICAL COMP.) OF SPRING
%ﬁég CORRESPONDS  TO  /ERO 4. MATERIAL TEST FOR TURNBUCKLE
— < COMPRESSION OF THE 5. TEST CERTIFICATES FOR 1,2,5,4 TO BE FURNISHE
SPRING.
gHTS XE%DNEQECCO%AN% PAINTING REQUIREMENTS
- 1. ALL PARTS EXCEPT SPRING SHALL BE COATED
10  THE LOAD ON  THE ~ -
SPRING CAGE WITH RED OXIDE PRIMER
s - 2. THE COMPLETE SPRING HANGER TO BE COATED
. WITH 2COATS OF DARK ADMIRALTY GREY PAINT
- 5. SPRING SURFACE TO BE MANGANESE PHOSPHATE
] AND OIL DIPPED
PURCHASED  W904 10002437
L1 ]
—
5 NAME SIGN DATE [ NO.
3 - - DRN KB MUKHERJEE| sd/— 16.171.99 | OF
- SHARAT iﬁég;WARfZWQCALS LD DK R CUPTA 4/~ o VAR
% APD |G.CUPTA sd/ — 16.11.99
| - - o. |ITEMS
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I -IRS T ANGLE PROJECTHON (ALL DIMENSIONS ARE IN mm) FORM DG 59(3)'

~EVPDATE ALTERED REVDATE ALTERED -\ CBOM No. STATUS
CRECKED 071 10604 18] CHECKED N A — OF DRG
REVISION MARKE peer.” | NAME |SIGN|DATE
GRADE OF UNTOL.DIM.M/CG—¥/C /M /F.AAD230208 PHWEEDING—A/BAC/D—AADE2 04 GAS—CUTTHING—T3—AACG2 10
SCALE WITH INDICATOR
>_
R NAME PLATE
L Z - -
= C T B B
< O S
S = . o
%g g TURN BUCKLE (WITH RH THREAD)
e —
I =
O > -
~ O % 8
xS TECHNICAL, DATA
EE;%Q) 1. TYPE  VARIABLE LOAD SPRING HANGE
A 05T 2. LOAD RANGE: 333—1000 KG
%tﬁa_ 5. TRAVEL RATE : O—T100MM
SO e 4. SPRING RATE : 6.66KG,/MV
% Eﬁé e
- S5E \_ Y. MATHRIALS DETAILS
%Egqu L_-_ﬂ 1. SPRING: Gr.lll AS PER 15:4454 PART—1
%@@E 2. TURNBUCKLE: CLASS I IS5: 2004
8%%253 5. OTHER COMPONENTS: C.5 TO 19:2062GrEZ250BR
— =
= 5[ I\ | | | |
= I'ESTING REQUIREMENTS
5== 1. STATIC LOAD TESTING OF SPRING AS
guﬁi PER 1S /906 PART—
2 - NO'TE:— 7. SPRING RATE CHECKING
0Oy
z 2 THE DIMENSION 500 3. MATERIAL TEST (CHEMICAL COMP.) OF SPRING
%ﬁég CORRESPONDS TO  /ERO 4. MATERIAL TEST FOR TURNBUCKLE
— < COMPRESSION OF THE 5. TEST CERTIFICATES FOR 1,2,53,4 TO BE FURNISHE
SPRING.
gHTS XE%DNEQECCOE%AN% PAINTING REQUIREMENTS
R 1. ALL PARTS EXCEPT SPRING SHALL BE COATED
10  THE LOAD ON  THE WITH RED OXIDE PRIMER
s SRR 2. THE COMPLETE SPRING HANGER TO BE COATED
C WITH 2COATS OF DARK ADMIRALTY GREY PAINT
- 5. SPRING SURFACE TO BE MANGANESE PHOSPHATE
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GENERAL TOLERANCES - TOLERANCES FOR LINEAR AND ANGULAR
DIMENSIONS WITHOUT INDIVIDUAL TOLERANCE INDICATIONS

0.0

1.0

GENERAL

When selecting the tolerance class, the
respective customary workshop accuracy has to
be taken into consideration. If smaller
tolerances are required or larger tolerances are
permissible and more economical for any
individual feature, such tolerances should be
indicated to the relevant nominal dimension(s).

General tolerance for linear and angular
dimensions apply when drawings or associated
specifications refer to this standard in
accordance with clauses 3 and 4. If there are
general tolerances for other International
standards, reference shall be made to them on
the drawings or associated specifications. For a
dimension between an unfinished and a
finished surface, e.g. of cast or forged parts, for
which no individual tolerance is directly
indicated, the larger of the two general
tolerances in question applies, e.g. for castings,
see ISO 8062, Castings system of
Dimensional Tolerances.

SCOPE

The standard is intended to simplify drawing
indications and it specifies general tolerances
for linear and angular dimensions without
individual tolerance indications 1in four
tolerance classes.

It applies to the dimensions of parts that are
produced by metal removal or parts that are
formed from sheet metal.

NOTE:
1) The concepts behind the general
tolerancing of linear and angular

dimensions are described in Annex-A.

2) These tolerances may be suitable for use
with materials other than metals.

2.0

3.0
3.1

3.2

”~

Linear dimensions (e.g. external sizes,
internal sizes, step sizes, diameters, radii,
distances, external radii and chamfer
heights for broken edges).

a)

b) Angular dimensions, including angular
dimensions usually not indicated, e.g. right
angles (90°), unless reference to IS: 2102
(Part 2) is made, or angles of uniform

polygons.

¢) Linear and angular dimensions produced
by machining assembled parts.

It does not apply for the following dimensions:

a) Linear and aflgular dimensions which are
covered by reference to other standards on

general tolerances.

b) Auxiliary dimensions indicated in

brackets.

¢) Theoretically exact dimensions indicated in
rectangular frames.

COMPLIANCE WITH STANDARDS

This standard is based on IS: 2102 (Part 1)-
1993 (ISO 2768-1).

GENERAL TOLERANCES

Linear dimensions are given in Table 1 and
2.

Angular dimensions: General tolerance
specifted in angular units control only the
general orientation of lines or line elements
of surfaces, but not their form deviations.

The general orientation of the line derived
from the actual surface is the orientation of the
contracting line of ideal geometrical form. The
maximum distance between the contacting line
and the actual line shall be the least possible
value (see IS: 12160).

This standard only applies for the following The permissible deviations of angular
dimensions which do not have an individual dimensions are given in Table 3.
tolerance indication:

Revisions: As per clause 17.7 of MOM of APPROVED:

PGC-DOP+BES

PROCEDURAL GUIDELINES COMMITTEE —

PGC (DOP+BES)
Rev. No. 01 Amd. No. Reaffirmed Prepared Issued Dt. of 1% Issue
Dt: 01-12-1995 | Dt: Year: 2013 HEP, Bhopal Corp. R&D 22-06-1978
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4.0 INDICATIONS ON DRAWINGS:

If general tolerances in accordance with this standard shall apply, the following information shall be
indicated.

Example: AA0230208 m

5.0 REJECTION . e

Unless otherwise stated, work pieces exceeding the general tolerance shall not lead to automatic
rejection provided that the ability of the work piece to function is not impaired (see clause A4).

6.0 NOTE:
6.1 For “permissible deviations for Un-toleranced dimensions of castings” refer AA0230402.
6.2 For “Tolerances and machining allowances for flame cutting” refer AA0621101.
6.3 For “General tolerances for welding construction for length and angles” refer AA0621104.
6.4 For “General tolerances for welded structures form and position” refer AA0621105.
Table 1 - Permissible deviations for linear dimensions except for broken edges

(external radii and chamfer heights, see table 2)
Values in millimetres

Permissible deviations for basic size range

Tolerance class

3::; Over3 | Over6 | Over30 |Over120| Over 400 |Over 1000 | Over 2000
Designation| Description 3 Upto6 |Upto30 |Upto120|Up to 400|Up to 1000|Up to 2000|Up to 4000
f Fine +0.05 | +0.05 +0.1 +0.15 +0.2 +0.3 +0.5 -
m Medium 0.1 | 01 +0.2 +0.3 +0.5 +0.8 +1.2 12
c Coarse +0.2,| 03 +0.5 +0.8 +1.2 +2 +3 +4
v Very coarse - +0.5 +1 +1.5 25 +4 B 16 +8

1) For nominal sizes below 0.5 mm, the deviations shall be indicated adjacent to the relevant nominal size(s).

Table 2 - Permissible deviations for broken edges (external radii and chamfer heights)
Values in millimetres

Tolerance class Permissible deviations for basic size range
Designation Description 0.5V up to 3 " Over3upto6 Over 6

f fine
+0.2 +0.5 F1

m medium

C coarse
+0.4 +1 12

v very coarse

1) For nominal sizes below 0.5 mm, the deviations shall be indicated adjacent to the relevant nominal size(s)

Table 3 — Permissible deviations of angular dimensions

molatanis dass Permissible deviations for ranges of lengths, in millimetres,
of the shorter side of the angle concerned
. J . Over 10 Over 50 Over 120
Designation | Description | Upto 10 Upto50 | Upto120 | Up to 400 Over 400
f fine
= +1° +0°30° +0°20° +0°10’ +0.5
m medium
c coarse +1°30’ +1° +0°30" +0°15'®@ | +0°10°
v very coarse +3° 27 *1° +0°30° +0°20°
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Annex A
(informative)

Al

A2

A3

Concepts behind general tolerancing of linear and angular dimensions

General tolerances should be indicated on the
drawing by reference to this standard in
accordance with clause 4.

The values of general tolerances correspond to
tolerance classes of customary workshop
accuracy, the appropriate tolerance class being

selected and indicated on the drawing
according to the requirement of the
components.

Above certain tolerance values, there is usually

no gain in manufacturing economy by
enlarging the tolerance. For example, a feature
having a 35 mm diameter could be
manufactured to a high level of conformance in
a workshop with “customary medium
accuracy’. Specifying a tolerance of '+ 1 mm
would be of not benefit in this particular
workshop, as the general tolerance values of +
0.3 mm would be quite adequate.

However, if, for functional reasons, a feature
requires a smaller tolerance value than the
general tolerance values, these should not be
indicated adjacent to the dimension but should
be stated on the drawing as described in clause
4. This type of tolerance allows full use of the
concept of general tolerancing.

There will be “exceptions to the rule” where
the function of the feature allows a larger
tolerance than the general tolerances, and the
larger tolerance will provide manufacturing
economy. In these special cases, the larger
tolerance should be indicated individually
adjacent to the dimension for the particular
feature, e.g. the depth of blind holes drilled at
assembly.

Using general tolerances leads to the following
advantages:

a) drawings are easier to read and thus
communication is made more effective to
the user of the drawing;

b) The design draughtsman saves time by
avoiding detailed tolerance calculations as
it is sufficient to know that the function
allows a tolerance greater than or equal to
the general tolerance;

c¢) The drawing readily indicates which
feature can be produced by normal process

A4

capability, which also assists quality
engineering by reducing inspection levels;

d) Those dimensions remaining, which have
individually indicated tolerances, will, for
the most part, be those controlling features
for which the function requires relatively
small tolerances and which therefore may
require special effort in the production —
this will be helpful for production planning
and will assist quality control services in
their analysis of inspection requirements;

e) Purchase gnd  sub-contract  supply
engineers can negotiate orders more
readily since the “customary workshop
accuracy” is known before the contract is
placed; this also avoids arguments on
delivery between the buyer and supplier,
since in this respect the drawing is
complete.

These advantages are fully obtained only when
there is sufficient reliability that the general
tolerances will not be exceeded, i.e. when the
customary workshop accuracy of the particular
workshop is equal to or fine than the general
tolerances indicated in the drawing.

The workshop should therefore

- Find out by measurements what is
customary workshop accuracy is;

- Accept only those drawings having general
tolerances equal to or greater than its
customary workshop accuracy;

- Check by sampling that its customary
workshop accuracy does not deteriorate.

Relying on und®lined “good workmanship”
with all its uncertainties and
misunderstandings is no longer necessary with
the concept of general geometrical tolerances.
The general geometrical tolerances defines the
required accuracy of “good workmanship”.

The tolerance the function allows is often
greater than the general tolerances. The
function of the part is, therefore, not always
impaired when the general tolerance 1is
(occasionally) exceeded at any feature of the
work piece. Exceeding the general tolerance
should lead to a rejection of the work piece
only if the function is impaired.
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BOLTS, FOUNDATION TYPE-A, PRODUCT Gr:C, COARSE PITCH,
STEEL PROPERTY CLASS 4.6 (M8 - M72)

1.0 DESIGNATION:

A product Gr:C, foundation steel bolt of thread M20 and length 250mm, coarse

pitch, type-A , and conforming to property class 4.6 shall be designated as:

1.1 On drawings:

1) Material specification column : AA 711 51 90

i1} Description column : BOLT FDN AC M20 X 150-4.6
1.2 Onindents:
Bolt foundation AC M20 x 250-4.6: AA 711 51 90.
1.3 For issning enquiries and on purchase orders:
While issuing enquiries and purchase orders, delete BHEL standard number from
above description and add the information given under clause 2.0:

2.0 COMPLIANCE WITH STANDARDS:

2.1 Dimensions, Tolerances & General Requirements:
- As per [S:5624-1993(RA 2008), Type-A .
2.2 Mechanical properties:

To conform to property class 4.6, as specified in Table-3 of 1S:1367, Part 3.

2.3 Threads:

Pitch-coarse to 1S:4218, Part 2.

Tolerance quality - Medium. .

Tolerance class - 8g.
2.4 Tdentification Marking:

As stated in clause 9 of 1S:1367, Part 3.
2.5 Finish: Plated as specified in BHEL order.

. . APPROVED :

Revisions :

Cl. 28.2.4 of MOM of WG-F

INTERPLANT

STANDARDIZATION COMMITTEE (WG-F)

Rev. No. 05

Amd.No.

Reaffirmed:

D¢:15.07.2010

Dt:

Year:

Prepared
BHOPAL

Issued
Corp. R&D

Dt. of Ist Issue
January, 1977
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3.0 NOTE:
3.1 Length and diameter combination (refer Table on page 3 of 3 ) between the bold lines should

3.2

3.3

3.4

4.0

only be used.
For screw threads, general (Metric) refer to BHEL standard AA 023 18 00.

Weights given in this standard are for gencral reference only and are not meant for
commercial transactions.

When fasteners are to be tested within BHEL, the sampling and acceptance plan shall be as
per [S:1367, Part 17.

REFERRED STANDARDS (Latest publications including amendment):

1) AA 02318 00 2y AA 023 18 50 3)AA 023 1852

4)1S: 1367, Pt3 & 17 5)18: 4218, Pt.2 6) 1S:5624
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BLANK FLANGES, CARBON STEEL,
NOMINAL PRESSURE 1.6 N/mm?

1.0 SCOPE
This standard covers the designation, material, sizes, dimensions and other
requirements of carbon steel blank flanges for nominal pressure 1.6 N/mm? (16
kg/cm?) and of nominal sizes 10 to 500 mm. '

2.0 DESIGNATION
A carbon steel blank flange of nominal size 50 mm shall be designated as:

2.1 On Drawings:

i) Material specification column : AA7244703
ii)  Description Column : BLANK FLANGE CS NP 1.6 NS 50

2.2 For placing indents on purchase: .
Blank Flange, Carbon Steel, Nominal Pressure 1.6 N/mm2, Nominal size 50;
AAT244703

2.3 For issuing enquiries and on purchase orders:
A copy of this BHEL standard shall be enclosed.

3.0 COMPLIANCE WITH NATIONAL STANDARDS

3.1 Dimensions, Tolerances and other requirements: To [S:6392-1971

3.2 Material: To IS:2002, Gr 2

4.0 MANUFACTURING DETAILS

4.1 Machining of Flanges: Rims shall be turned or burrs removed. All bolt holes
shall be drilled, equally spaced on the pitch circle diameter and spot faced.

4.2 Finish of joint surfaces:

4.2.1 Flanges up-to 300 mm nominal size inclusive shall have a continuous spiral
groove produced by a 1.5 mm radius round-nosed tool at a feed of approximately
0.8 mm per revolution.

4.2.2 Flanges over 300 mm nominal size shall have continuous spiral groove produced
by a 3 mm radius round-nosed tool at a feed of approximately 1.2 mm per
revolution.

Revisions:As per Clause 25.04 of MOM of APPROVED:

MRC-SMC+RP INTERPLANT MATERIAL RATIONALISATION

COMMITTEE — MRC(SMC+RP)
Rev No.01 Amd No. Reaffirmed Prepared Issued Dt. of 1%t Issue
Dt:15-12-2004 | Dt: Year:2013 HPEP, Hyderabad | Corp.R&D Sept 1978
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5.0 TEST CERTIFICATE
‘Three copies of test certificate of the material shall be furnished by the supplier.
6.0 MARKING, PRESERVATION & PACKING '
6.1 Marking : The following details shall be punched on the periphery of the rim of
the flanges:
AAT244703
Nominal Pressure: 1.6 N/mm?
Nominal Size
Supplier’s Identification
6.2 Preservation: Before despatch, the flanges shall be dried and cleaned, and the
entire surface shall be well-covered with a good quality rust preventive material
that will not become fluid and run off at 65°C
6.3 Packing: The flanges shall be bundled by bolting them together or securing them
with wire of suitable strength passed through the bolt holes in such a manner that
the flanges are paired and no flange facings remain exposed.
7.0 NOTE $
7.1 For details of the corresponding gaskets, refer BHEL standard AA7240313.
7.2 For nominal pressure/class designation with respect to service temperature, refer
BHEL standard AA0233101.
7.3 For internal manufacture, refer BHEL specification AA10401, which is based on
1S:2002, Gr:2
8.0 REFERRED STANDARDS (Latest publications including amendments):
1) 1S:2002 2) IS:6392  3) AA0233101 4) AA7240313 5) AA10401
MN____‘{fE ’Z‘!;/ Ai.l over
; |
; A 7 7 Y
< N NWE
] LLa... / o A
I k- qom - o’ e
Q\ H I ¢d2 ___.Il 1 g é
i, L ek £ §
~ ~
o $D
NOTE:
N Y The provision of spigot shown in dotted line in the figure is at the option of the
A manufacturer.
By 2) Weights given in the table are for general reference only and are not meant for
& commercial transactions.
i | 3) Corporate sub-codes are shown against corporate rationalised sizes.
| 4) Sizes used by individual plants are covered in the annexure along with complete code
) numbers.
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Flange Dimensions Bolting Details Wt/
I::)zr: P b i SBi(;lé o K piiice 5’3’&
Nom. Tol. Nom. | Tol No. d2 kg
10 90 14 - | M12 4 14 60 | 0.63
15 95 14 - | M12 4 14 65 | 0.72
20 | 105 16 - | M12 4 14 75 " | 1.01
25 | 115 16 - | M12 4 14 85 | 1.3
32 | 140 | #1 16 - | M16 4 18 | 100 | 1.80
40 | 150 16 - | M16 4 18 | 110 | 2.09
50 | 165 18 - | M16 4 18 | 125 | 2.88
65 | 185 18 55 | M16 4 18 | 145 | 3.66
80 | 200 20 | 43| 70 | M16 8 18 | 160 | 477 | 112
100 | 220 20 | "9 | 90 | M16 8 18 | 180 | 5.65
125 | 250 22 115 | M16 8 18 | 210 | 842
150 | 285 e 22 140 | M20 8 22 | 240 | 104 | 147
175 | 315 24 165 | M20 8 22 | 270 | 14
200 | 340 24 190 | M20 12 22 | 295 | 16.1
250 | 405 26 237 | M24 12 26 | 355 | 249
300 | 460 28 285 | M24 12 26 | 410 | 35.1
350 | 520 | C 30 332 | M24 16 26 | 470 | 47.8
400 | 580 32 380 | (M27) | 16 30 | 525 | 635
500 | 715 36 +§ 475 | M30 20 33 | 650 | 102

| NOTE: The bolt size given in bracket is of second preference




L EEAT Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL)
I
PIPING FOR GAS UNIT
ITEM NO. |PART NO.|DESCRIPTION DRG.NO./SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
DIMENSION STD.
1 FROM TERM. 95 (H2 DIST.) TO 94 (GU)
1.1|PIPE CS [D33.4%2.90 29 Mtr.  |ASTM SA106 GR.B 63.22
2 FROM TERM. 90(GU) TO 16(GEN) |
21|PIPE CS D60.3X3.91 40 Mtr.  |ASTM SA106 GR.B 217.60
2.2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A234 WPB,ASME B16.9 6.50
FLANGE, 50NB
2.3|(GU END) 31492501055 00 1 No.  |IS:2062 E250 BR 2.50
2.4|0-RING 41492501071 00 1 No. |HW59870 0.04
2.5|SCREW HEX A-8.8 M16X60 4 No. |IS:1364PART-2,1367PART-3 0.50
2.6|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
2.7|WASHER MCD-ST17.0 8 No.  [1S:2016-1967, 1S:2062 E250 BR 0.09
FLANGE, 50NB
2.8|(GEN END) 31492501005 00 1 Na. 18:2062 E250 BR 2.50
2.9|0-RING 41492501071 00 1 No. HW59870 0.04
2.10|SCREW HEX A-8.8 M16X65 | 4 No. |IS:1364PART-2,1367PART-3 0.53
2.11|NUT HEX A-8.8 M16 4 No.  |IS:1364PART-3,1367PART-3 0.14
2.12|WASHER MCD-8T17.0 | 8 No.  |1S:2016-1967, 1S:2062 E250 BR 0.09
3 FROM TERM. 97 (CO2 DIST.) TO TERM 96 (GU)
3.1|PIPE CS D60.3X3.91 23 Mtr.  |ASTM SA106 GR.B 125.12
3.2|ELBOW LR 80° D60.3X3.91 5 No. |ASTM A234 WPB,ASME B16.9 3.25
FLANGE, 50NB
3.3|(GU END) 31492501055 00 il No. |IS:2062 E250 BR 2.50
3.4|GASKET VITON 102X60X3 1 No. HW59870 0.04
3.5|0-RING 41492501071 00 1 No. |HW59870 0.04
3.6|SCREW HEX A-8.8 M16X60 | 4 No. |IS:1364PART-2,1367PART-3 0.50
3.7INUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
3.8|WASHER MCD-ST17.0 8 No.  |IS:2016-1967, IS:2062 E250 BR 0.09
FLANGE, 50NB
3.9|(CO2 DIST. END) 31492501005 00 1 No. |I8:2062 E250 BR 2.50
3.10|O-RING 41492501071 00 1 No. |HW59870 0.04]
3.11|SCREW HEX A-8.8 M16X65 4 No. |IS:1364PART-2,1367PART-3 0.53]
3.12|NUT HEX A-8.8 M16 | 4 No. 1S:1364PART-3,1367PART-3 0.14
3.13| WASHER MCD-ST17.0 | 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
4 FROM TERM. 91(GU) TO 15(GEN)
4.1|PIPE CS D60.3X3.91 40 Mtr.  |[ASTM SA106 GR.B 217.60]
4 2|ELBOW LR 80° D60.3X3.91 9 No. |ASTM A234 WPB,ASME B16.9 5.85
FLANGE, 50NB
4.3|(GU END) 31492501055 00 1 No. |IS:2062 E250 BR 250
4.4|GASKET VITON 102X60X3 1 No. HW59870 0.04
4 5|0-RING 41492501071 00 1 No.  |HW59870 0.04]
4 8|SCREW HEX A-8.8 M16X60 4 No.  |IS:1364PART-2,1367PART-3 0.50
4 7|NUT HEX A-8.8 M16 4 No.  |IS:1364PART-3,1367PART-3 0.14
48| WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
FLANGE, 50NB
49|(FOR GEN END) 31482501005 00 1 No. 1S:2062 E250 BR 2.50,
4.10|O-RING 41492501071 00 1 No. HW59870 0.04
4.11|SCREW HEX A-8.8 M16X65 | 4 No. 1S:1364PART-2,1367PART-3 0.53
4.12INUT HEX A-8.8 M16 | 4 No.  |IS:1364PART-3,1367PART-3 0.14
4.13|WASHER MCD-ST17.0 8 No. 1S:2016-1967, 15:2062 E250 BR 0.09
5 FROM TERM. 19(GEN) TO 110/113 (GAS DRIER
5.1|PIPE CS D60.3X3.91 40 Mtr. |ASTM SA106 GR.B 217.60
5.2|ELBOW LR 80° D60.3X3.91 7 No. |ASTM A234 WPB,ASME B16.9 4.55
5.3|TEE 60.3x60.3x3.91 | 1 No. |ASTM A234 WPB,ASME B16.9 1.49
FLANGE, 50NB \
(FOR VLV, GAS 1
DRIER,OIL TRAP,GEN 1
54|END) 31492501005 00 1 No. 1S:2062 E250 BR 27.50
55|0-RING 41492501071 00 1 No.  |HW53870 0.39
5.6|SCREW HEX A-8.8 M16X65 44 No. 1S:1364PART-2,1367PART-3 5.81
5.7|NUT HEX A-8.8 M16 | 44 No. 1S:1364PART-3,1367PART-3 1.50
5.8| WASHER MCD-ST717.0 | 88 No.  |1S:2016-1967, 1S:2062 E250 BR 0.97
5.9|CONNECTION, 8NB 31500001190 06 1 No. 1S:2062 E250 BR 0.12
\ ‘I/W f-?' &9}“")
4 e
&7
v o
RS 4
i 2
R ‘
M ‘
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Generator Piping 800 MW for Double Flow Seal Qil system{MATERIAL - CARBON STEEL)

Prepared by KUNAL MISHRA

Checked by MANJU AZAD

Approved by R.LVYAS

PIPING FOR GAS UNIT

ITEM NO. |PART NO.|DESCRIPTION DRG.NQ.ISIZE VAR. |QTY. UNIT |[MAT. SPEC./ WT.(KG)

2 i i) : DIMENSION STD.

6 FROM TERM. 111/112 (GAS DRIER) TO 20 (GEN) |
B8.1|PIPE CS D60.3X3.91 40 Mtr.  |ASTM SA106 GR.B 217.60
6.2|ELBOW LR 90° D60.3X3.91 5 No.  |ASTM A234 WPB ASME B16.9 113.25
B.3[TEE 60.3x60.3x3.91 1 No.  |ASTM A234 WPB ASME B16.8 1.49
FLANGE,50NB |
(FOR VLV,GAS DRIER,
6.4|GEN END) 31492501005 00 9 No. [IS:2062 E250 BR 42.50
6.5|0-RING 41492501071 00 g No. |HW59870 0.32
6.86|SCREW HEX A-8.8 M16X65 36 No.  |[IS:1364PART-2,1367PART-3 4.75
6.7|NUT HEX A-8.8 M16 36 No. |IS:1364PART-3,1367PART-3 1.22
6.8| WASHER MCD-ST17.0 72 No.  |IS:2016-1967, 1S:2062 E250 BR 0.79
6.9| CONNECTION, 8NB 31500001190 06 1 No.  [IS:2062 E250 BR 110.12
7 FROM TERM. 107 (GU) TO 313A/B (GAC)
7A|PIPE CS D13.7X1.85 15 Mtr.  |ASTM SA106 GR.B 8.10]
7.2|TEE 13.7X13.7X1.65 1 No. |ASTM A234 WPB,ASME B16.9 0.04
TOTAL WT. 1178.93
TOTAL WEIGHT OF PIPING FOR GAS SYSTEM = 1179 KG
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Generator Piping 800 MW fi

r Double Flow Seal Oil system(MATERIAL - CARBON STEEL)

PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO./ SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
NO. |PART NO.[ASSEMBLY 1 DIMENSION STD.
101 PIPE ASSEMBLY FROM 76( SOU AIR SIDE ) TO TERM. 72(SOVR;
101.5| GASKET VITON 122X76X3 | 5 No. |HW53870 0.225
101.6]{SCREW HEX A-8.8 M16X55 | 40 No. |IS:1364PART-2,1367PART-3 4.64
101.7|NUT HEX A-8.8 M16 ‘ 40 No. [IS:1364PART-3,1367PART-3 1.36
101.8|WASHER MCD-ST17.0 1 80 No. |IS:2016-1967, 15:2062 E250 BR 0.88
101.10] GASKET VITON 122X76X3 1 No. |HW58870 0.045
101.11|SCREW HEX A-8.8 M16X55 4 No. |IS:1364PART-2,1367PART-3 0.46
101.12|NUT HEX A-8.8 M16 | 4 No. |IS:1364PART-3,1367PART-3 0.14
101.13| WASHER MCD-ST17.0 | 8 No.  [IS:2016-1967, 1S:2062 E250 BR 0.09
102 PIPE ASSEMBLY FROM 80(SOUA) TO U-LOOP SOST
102.4| GASKET VITON 122X76X3 6 No. |HW59870 0.27
102.5|SCREW HEX A-8.8 M16X55 48 No.  |IS:1364PART-2,1367PART-3 5.57
102.6|NUT HEX A-8.8 M16 48 No. |IS:1364PART-3,1367PART-3 1.63
102.7)WASHER MCD-ST17.0 96 No. |1S:2016-1967, 1S:2062 E250 BR 1.06
103 PIPE ASSEMBLY FROM 283 (SOUA) TO 467 (SOST)
103.4|GASKET VITON 122X76X3 6 No. |HW59870 0.27
103.5|SCREW HEX A-8.8 M16X55 48 No. [IS:1364PART-2,1367PART-3 5.568
103.6|NUT HEX A-8.8M16 48 No. [IS:1364PART-3,1367PART-3 1.632
103.7|WASHER MCD-ST17.0 96 No. |1S:2016-1967, 15:2062 E250 BR 1.056
103.9] GASKET VITON 122X76X3 1 No. |HW59870 0.045
. 103.10|SCREW HEX A-8.8 M16X55 4 No. |IS:1364PART-2,1367PART-3 0.46
e 103.11|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART-3 0.14
103.13|WASHER MCD-ST17.0 | 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
104 PIPE ASSEMBLY FROM 419(SOUA) TO TERM 294(§0ST)
104.4|GASKET VITON 158X115X3 5 No. |HW59870 0.30
104.5|SCREW HEX A-8.8 M16XB0 80 No. |IS:1364PART-2,1367PART-3 9.92
104.6|NUT HEX A-8.8 M16 80 No. |IS:1364PART-3,1367PART-3 2.72
104.7|WASHER MCD-ST17.0 160 No. |IS:2016-1967, 15:2062 E250 BR 1.76
104.9|GASKET VITON 158X115X3 2 No. HW53870 0.12
104.10]SCREW HEX A-8.8 M16X60 16 No. [IS:1364PART-2,1367PART-3 1.98
104.11|NUT HEX A-8.8 M16 16 No. |IS:1364PART-3,1367PART-3 0.54
104.12|WASHER MCD-ST17.0 32 No.  [IS:2018-1967, 1S:2062 E250 BR 0.35
105 PIPE ASSEMBLY FROM 70A(SOVR) TO TERM BA/6¢(GEN)
105.5{GASKET VITON 68X34X3 ‘ 1 No. |HW58870 0.03
105.6{SCREW HEX A-8.8 M12X50 4 No.  |IS:1364PART-2,1367PART-3 0.252
105.7]NUT HEX A-8.8 M12 | 4 No. [IS:1364PART-3,1367PART-3 0.068
105.8{WASHER MCD-ST 13 | 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.0496
105.10] GASKET VITON 68X34X3 | 5 No.  |HW53870 0.15
105.11|SCREW HEX A-8.8 M12X50 20 No. |IS:1364PART-2,1367PART-3 1.26
105.12|NUT HEX A-8.8 M12 20 No.  |IS:1364PART-3,1367PART-3 0.34
105.13| WASHER MCD-ST 13 | 40 No. |IS:2016-1967, 1S:2062 E250 BR 0.248
105.15|GASKET VITON B8X48X3 | 3 No. |HW58870 0.03
105.16|SCREW HEX A-8.8 M16X40 4 No.  |IS:1364PART-2,1367PART-3 0.37
105.17|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART-3 0.14
105.18| WASHER MCD-ST17.0 | 8 No. [IS:2016-1967, 1S:2062 E250 BR 0.09
. 106 BRANCH PIPE ASSEMBLY TO TERM 6C(GEN) (BRANCH OF PIPE AT SINO. 105
106.4| GASKET VITON B88X48X3 1 No. [HW59870 0.03
106.5|SCREW HEX A-8.8 M16X40 4 No.  |IS:1364PART-2,1367PART-3 0.37
106.6|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
106.7|WASHER MCD-8T17.0 8 No.  [18:2016-1967, 1S:2062 E250 BR 0.08
107 PIPE ASSEMBLY FROM 69A(SOVR) TO TERM 5A/5¢(GEN)
107.6|GASKET VITON 102X60X3 1 No.  |HW59870 0.128
107.7|SCREW HEX A-8.8 M16X55 | 4 No. |IS:1364PART-2,1367PART-3 0.46
107.8|NUT HEX A-8.8 M16 | 4 No. [IS:1364PART-3,1367PART-3 0.14
107 8| WASHER MCD-ST17.0 ‘ 8 No. |15:2016-1967, 1S:2062 E250 BR 0.09
107.11|GASKET VITON 102X60X3 5 No. |HW59870 0.64
107.12)SCREW HEX A-8.8 M16X55 | 20 No. |IS:1364PART-2,1367PART-3 2.32
107.13|NUT HEX A-8.8 M16 | 20 No. 1S:1364PART-3,1367PART-3 0.68
107.14{WASHER MCD-ST17.0 | 40 No. |IS:2016-1967, 1S:2062 E250 BR 0.44
107.16|GASKET VITON 88X48X3 1 No. |HW59870 0.03
107.17|SCREW HEX A-8.8 M16X40 | 4 No. [IS:1364PART-2,1367PART-3 0.37
107.18|NUT HEX A-8.8 M16 | 4 No. |IS:1364PART-3,1367PART-3 0.14
107.19| WASHER MCD-8T17.0 1 8 No. [IS:2016-1967, 1S:2062 E250 BR 0.09
AL
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A7
AR Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL)
Bffee
PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO./ SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
NO. PART NO.|ASSEMBLY DIMENSION STD.
108 BRANCH PIPE ASSEMBLY FROM 5C(GEN) (BRANCH OF PIPE AT SINO. 107,
108.5| GASKET VITON 88X48X3 1 No.  |HW59870 0.03
108.6| SCREW HEX A-8.8 M16X40 4 No.  |IS:1364PART-2,1367PART-3 D.37
108.7|NUT HEX A-8.8 M16 4 No.  [IS:1364PART-3,1367PART-3 1D.14
108.8| WASHER MCD-ST17.0 8 No. |IS:2016-1967, 15:2062 E250 BR 0.09
109 PIPE ASSEMBLY FROM TERM.68A (SOVR) TO 4A/4C
109.6|GASKET VITON 102X60X3 1 No.  |HW59870 128
109.7|SCREW HEX A-8.8 M16X55 4 No. |S:1364PART-2,1367PART-3 0.46
109.8|NUT HEX A-8.8 M16 4 No. |S:1364PART-3,1367PART-3 0.14
109.9| WASHER MCD-8T17.0 8 No. |1S:2016-1967, 1S:2062 E250 BR 0.09
109.11|GASKET VITON 102X60X3 5 No. HW59870 0.64
109.12|SCREW HEX A-8.8 M16X55 20 No. |IS:1364PART-2,1367PART-3 2.32
109.13|NUT HEX A-8.8 M16 20 No. 1S:1364PART-3,1367PART-3 |10.68
109.14 |WASHER MCD-ST17.0 40 No. 15:2016-1967, 15:2062 E250 BR 0.44
109.16|GASKET VITON 88X48X3 1 No.  |HW53870 0.03
108.17|SCREW HEX A-8.8 M16X40 4 No. |IS:1364PART-2,1367PART-3 0.37
109.18|NUT HEX A-8.8 M16 4 No. 1S:1364PART-3,1367PART-3 0.14
109.19|WASHER MCD-ST17.0 8 No. |I5:2016-1967, 15:2062 E250 BR 0.09
110 BRANCH PIPE ASSEMBLY TO TERM.68A(SOVR) (BRANCH OF PIPE AT SINO. 109
110.5|GASKET VITON 88X48X3 1 No. HW59870 110.03
110.6|{SCREW HEX A-8.8 M16X40 4 No. |IS:1364PART-2,1367PART-3 0.37
110.7|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
110.8|WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 10.09
11 PIPE ASSEMBLY FROM TERM.69B (SOVR) TO 5D/5B
111.6|GASKET VITON 102X60X3 1 No. |HW59870 128
111.7|SCREW HEX A-8.8 M16X55 4 No. [IS:1364PART-2,1367PART-3 0.46
111.8|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
111.9|WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
111.11|GASKET VITON 102X60X3 5 No. HW53870 0.64
111.12|SCREW HEX A-8.8 M16X55 20 No. |IS:1364PART-2,1367PART-3 2.32
111.13|NUT HEX A-8.8 M16 20 No. 1S:1364PART-3,1367PART-3 0.68
111.14|WASHER MCD-ST17.0 40 No. 18:2016-1967, 1S:2062 E250 BR 0.44
111.16| GASKET VITON 88X48X3 il No. |HW59870 110.03
111.17|SCREW HEX A-8.8 M16X40 4 No. |IS:1364PART-2,1367PART-3 0.37
111.18|NUT HEX A-8.8 M16 4 No.  |IS:1364PART-3,1367PART-3 0.14
111.19|WASHER MCD-ST17.0 8 No. [IS:2016-1967, 1S:2062 E250 BR 0.09
112 BRANCH PIPE ASSEMBLY TO TERM.69B(SOVR) (BRANCH OF PIPE AT SINO. 111
112.5|GASKET VITON 88X48X3 1 No.  |HW59870 0.03
112.6|SCREW HEX A-8.8 M16X40 4 No. [IS:1364PART-2,1367PART-3 0.37
112.7|NUT HEX A-8.8 M16 4 No. |[IS:1364PART-3,1367PART-3 0.14
112.8|WASHER MCD-ST17.0 8 No. |1S:2016-1967, 1S:2062 E250 BR 0.09
113 PIPE ASSEMBLY FROM TERM. 68B (SOVR) TO 4B/40)
113.6| GASKET VITON 102X60X3 1 No. HW59870 128
113.7|SCREW HEX A-8.8 M16X55 4 No.  |[IS:1364PART-2,1367PART-3 0.46
113.8[NUT HEX A-8.8 M16 4 No.  |IS:1364PART-3,1367PART-3 0.14
113.9| WASHER MCD-ST17.0 8 No. |1S:2016-1967, 15:2062 E250 BR 0.09
112.11|GASKET VITON 102X60X3 53 No. HW58870 0.64
113.12|SCREW HEX A-8.8 M16X55 20 No. [IS:1364PART-2,1367PART-3 232
113.13|NUT HEX A-8.8 M16 20 No. [IS:1364PART-3,1367PART-3 0.68
113.14| WASHER MCD-5T17.0 40 No.  [1S:2016-1967, 15:2062 E250 BR 0.44
113.16|GASKET VITON 88X48X3 [ No.  [HW53870 0.03
113.17|SCREW HEX A-8.8 M16X40 4 No. 1S:1364PART-2,1367PART-3 0.37
113.18|NUT HEX A-8.8 M16 4 No. 1S:1364PART-3,1367PART-3 0.14
113.19|WASHER MCD-ST17.0 8 No. [1S:2016-1967, 15:2062 E250 BR 0.09
114 BRANCH PIPE ASSEMBLY TO TERM.68B(SOVR) (BRANCH OF PIPE AT SINO. 113
114.5|GASKET VITON 8BX48X3 4 No. HW59870 0.03
114.6|SCREW HEX A-8.8 M16X40 4 No.  [IS:1364PART-2,1367PART-3 0.37
114.7|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
114.8| WASHER MCD-ST17.0 8 No. 15:2016-1967, 15:2062 E250 BR 0.09
o
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Generator Piping 800 MW fgr Double Flow Seal Oil system(MATERIAL - CARBON STEEL)

PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG.NO./SIZE | VAR. Qry, UNIT [MAT. SPEC./ WT.(KG)
NO.  |PART NO.JASSEMBLY | DIMENSION STD.
119 PIPE ASSEMBLY FROM TERM 438(SOUH) TO 439(SQVR)
119.3|GASKET VITON 68X34X3 I 1 No.  |HW59870 0.03
119.4|SCREW HEX A-8.8 M12X50 4 No.  |IS:1364PART-2,1367PART-3 0.252
119.5|NUT HEX A-8.8 M12 4 No.  |IS:1364PART-3,1367PART-3 0.068
119.6|WASHER MCD-ST 13 8 No.  [IS:2016-1967, 1S:2062 E250 BR 0.0496
119.8| GASKET VITON 68X34X3 | 5 No.  |HW59870 0.15
119.9[SCREW HEX A-8.8 M12X50 | 40 No.  [IS:1364PART-2,1367PART-3 252
119.10|NUT HEX A-8.8M12 | 40 No.  |IS:1364PART-3,1367PART-3 0.68
119.11|WASHER MCD-ST 13 | 80 No.  |IS:2016-1967, 1S:2062 E250 BR 0.496
120 PIPE ASSEMBLY FROM TERM 78 (SOUH) TO 7N7B GEN)
120.6]0-RING 41492501071 01 64 No.  [HW53870 224
120.7|SCREW HEX A-8.8 M16X65 64 No.  [IS:1364PART-2,1367PART-3 8.45
120.8|NUT HEX A-8.8 M16 64 No.  |IS:1364PART-3,1367PART-3 218
120.8| WASHER MCD-ST17.0 132 No.  |1S:2016-1967, 1S:2062 E250 BR 145
120.11|O-RING 414925010791 01 1 No.  |HW59870 0.04
120.12|SCREW HEX A-8.8 M16X85 8 No.  [IS:1364PART-2,1367PART-3 1.06
120.13|NUT HEX A-8.8 M16 8 No.  [IS:1364PART-3,1367PART-3 0.27
120.14{WASHER MCD-ST17.0 16 No.  |IS:2016-1967, 1S:2062 E250 BR 0.18
121 BRANCH PIPE ASSEMBLY TO TERM.78(SOUH) (BRANCH OF PIPE AT SI NO. 120°
121.5/0-RING 41492501071 01 2 No.  |HW58870 0.07
121.6|SCREW HEX A-8.8 M16X55 | 16 No.  |IS:1364PART-2,1367PART-3 21
121.7|NUT HEX A-8.8 M16 16 No.  |IS:1364PART-3,1367PART-3 0.54
121.8| WASHER MCD-ST17.0 32 No.  |IS:2016-1867, 1S:2062 E250 BR 0.35
121.10|O-RING 41492501071 01 1 No.  |HW59870 0.04
121.11]SCREW HEX A-8.8 M16X65 8 No.  [IS:1364PART-2,1367PART-3 1.06
121.12|NUT HEX A-8.8 M16 | 8 No.  |IS:1364PART-3,1367PART-3 0.27
121.13| WASHER MCD-ST17.0 | 16 No.  |IS:2016-1967, 1S:2062 E250 BR 0.18
123 PIPE ASSEMBLY FROM TERM 79 (SOUH) TO 295 (SOST)
123.5|GASKET VITON 158X115X3 1 No.  |HW53870 0.06
123.6|SCREW HEX A-8.8 M16X60 8 No.  |IS:1364PART-2,1367PART-3 0.89
123.7|NUT HEX A-8.8 M16 8 No.  [IS:1364PART-3,1367PART-3 0.27
123.B| WASHER MCD-ST17.0 | 16 No.  [IS:2016-1967, |S:2062 E250 BR 0.18
123.10{ GASKET VITON 1568X115X3 | 5 No.  |HW59870 0.3
123.11[SCREW HEX A-8.8 M16X60 40 No.  |IS:1364PART-2,1367PART-3 496
123.12NUT HEX A-8.8 M16 40 No.  |IS:1364PART-2,1367 1.36
123.13| WASHER MCD-ST 13 80 No.  }IS:2016-1967, 1S:2062 E250 BR 0.496
124 PIPE ASSEMBLY FROM TERM 75(SOUH) TO 71 (SGVR
124.4]GASKET VITON 102X60X3 1 No.  |HWS59870 0.032
124.5|SCREW HEX A-8.8 M16X55 4 No.  [IS:1364PART-2,1367PART-3 0.46
124.6|NUT HEX A-8.8 M16 | 4 No.  |IS:1364PART-3,1367PART-3 0.14
124.7)WASHER MCD-ST17.0 1 8 No.  |IS:2016-1967, 1S:2062 E250 BR 0.09
124.9] GASKET VITON 102X60X3 | 6 No.  [HW53870 0.768
124.10| SCREW HEX A-8.8 M16X55 | 24 No.  |IS:1364PART-2,1367 2.78
124.11|NUT HEX A-8.8 M16 24 No.  |IS:1364PART-2,1367 0.82
124.12|\WASHER MCD-ST17.0 48 No.  |IS:2016-1967, IS:2062 E250 BR 0.53
125 PIPE ASSEMBLY FROM TERM 921(PEM) TO SEAL O|L CLR AIR SIDE SEAL OIL UNIT
125.5/GASKET VITON 158X115X3 2 No. |HW59870 0.12]
125.6{SCREW HEX A-8.8 M16X60 | 16 No.  [IS:1364PART-2,1367PART-3 1.98
125.7]NUT HEX A-8.8 M16 | 16 No.  |IS:1364PART-3,1367PART-3 0.54
125.8|WASHER MCD-ST17.0 ] | 32 No.  |IS:2016-1967, 1S:2062 E250 BR 0.35
125.10{GASKET VITON 158X115X3 1 No.  |HW53870 0.06
125.11|SCREW HEX A-8.8 M16X60 8 No.  [IS:1364PART-2,1367PART-3 0.99
125.12{NUT HEX A-8.8 M16 8 No.  |IS:1364PART-3,1367PART-3 0.27
125.13|WASHER MCD-ST17.0 16 No.  |IS:2016-1967, 1S:2062 E250 BR 0.18
125.15[GASKET VITON 158X115X3 4 No.  [HW59870 0.24
125.16{SCREW HEX A-8.8 M16X60 32 No.  |IS:1364PART-2,1367PART-3 3.97
125.17|NUT HEX A-8.8 M16 32 No.  |IS:1364PART-3,1367PART-3 1.08
125.18| WASHER MCD-ST17.0 64 No.  |I5:2016-1967, 1S:2062 E250 BR 0.70
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LA, Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629 ¥
REVO02
DATE-31.03.2019
PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO./ SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
NO. |PART NO.|ASSEMBLY DIMENSION STD.

126 PIPE ASSEMBLY FROM TERM SEAL OIL CLR AIR SIDE SEAL OIL UNIT TO 822(PEM; |
126.5|GASKET VITON 158X115X3 2 No. |HWS53870 D.12
126.6|SCREW HEX A-8.8 M16X60 16 No. [IS:1364PART-2,1367PART-3 1.98
126.7|NUT HEX A-8.8 M16 16 No.  [IS:1364PART-3,1367PART-3 D.54
126.8|WASHER MCD-ST17.0 32 No. |IS:2016-1967, 1S:2062 E250 BR 0.35

126.10| GASKET VITON 158X115X3 1 No. |HW58870 0.06
126.11|SCREW HEX A-8.8 M16X60 8 No.  [IS:1364PART-2,1367PART-3 0.99
126.12|NUT HEX A-8.8 M16 8 No. [IS:1364PART-3,1367PART-3 0.27
126.13| WASHER MCD-ST17.0 16 No.  |1S:2016-1967, 1S:2062 E250 BR 0.18
126.15|GASKET VITON 158X115X3 4 No. |HW59870 0.24
126.16| SCREW HEX A-8.8 M16X60 32 No., [IS:1364PART-2,1367PART-3 3.97
126.17|NUT HEX A-8.8 M16 32 No. [IS:1364PART-3,1367PART-3 1.09
126.18| WASHER MCD-ST17.0 64 No. [IS:2016-1967, 1S:2062 E250 BR |10.70

127 PIPE ASSEMBLY FROM TERM 931(PEM) TO SEAL OIL CLR H2 SIDE SEAL OIL UNIT
127 5|GASKET VITON 102X60X3 1 No. |HW59870 1128
127.6]SCREW HEX A-8.8 M16X55 4 No. [IS:1364PART-2,1367PART-3 0.46
127 7|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART-3 0.14
127.8|WASHER MCD-ST17.0 8 No. [1S:2016-1967, 15:2062 E250 BR 0.09]

127.10|GASKET VITON 102X60X3 4 No. |HW59870 1512
127.11|SCREW HEX A-8.8 M16X55 16 No.  |IS:1364PART-2,1367PART-3 1.86. .
127.12|NUT HEX A-8.8 M16 16 No. [IS:1364PART-3,1367PART-3 110.54
127.13|WASHER MCD-ST17.0 32 No. |1S:2016-1967, 15:2062 E250 BR 0.35
127.15|GASKET VITON 102X60X3 2 No.  |HW53870 1256
127.16| SCREW HEX A-8.8 M16X55 8 No. [IS:1364PART-2,1367PART-3 110.93
127 47|NUT HEX A-8.8M16 8 No. [1S:1364PART-3,1367PART-3 0.27
127 18| WASHER MCD-ST17.0 16 No. |1S:2016-1967, 15:2062 E250 BR 110.18

128 PIPE ASSEMBLY FROM TERM SEAL OIL CLR H2 SIDE SEAL OIL UNIT TO TERM 932(PEM; ‘
128.5|GASKET VITON 102X60X3 1 No. [HW59870 0128
128.6|SCREW HEX A-8.8 M16X55 4 No. [IS:1364PART-2,1367PART-3 0.46
128.7|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
128.8|WASHER MCD-ST17.0 8 No. [1$:2016-1967, 15:2062 E250 BR 0.09

128.10|GASKET VITON 102X60X3 4 No.  |HWB59870 1512
128.11|SCREW HEX A-8.8 M16X55 16 No. [IS:1364PART-2,1367PART-3 |11.86
128.12|NUT HEX A-8.8 M16 16 No. [IS:1364PART-3,1367PART-3 0.54
128.13|WASHER MCD-ST17.0 32 No. [IS:2016-1967, 15:2062 E250 BR 0.35
128.15|GASKET VITON 102X60X3 2 No. |HW59870 01.256
128.16]SCREW HEX A-8.8 M16X55 8 No. |IS:1364PART-2,1367PART-3 0.93
128.17|NUT HEX A-8.8M16 8 No. |IS:1364PART-3,1367PART-3 0.27
128.18|WASHER MCD-ST17.0 16 No. [IS:2016-1967, 1S:2062 E250 BR 0.18

129 PIPE ASSEMBLY FROM 70B(SOVR) TO TERM 6B/6D(GEN)
129.5|GASKET VITON B8X34X3 1 No. |HW59870 110.03
129.6|SCREW HEX A-8.8 M12X50 4 No. [IS:1364PART-2,1367PART-3 10.252
129.7|NUT HEX A-8.8 M12 4 No. 1S:1364PART-3,1367PART-3 .068
129.8|WASHER MCD-ST 13 8 No. [IS:2016-1967, 15:2062 E250 BR 0.0498

129,10|GASKET VITON BBX34X3 5 No. |HW59870 0.15
129.11|SCREW HEX A-8.8 M12X50 20 No. [IS:1364PART-2,1367PART-3 1.26 .
129.12|NUT HEX A-8.8 M12 20 No. |IS:1364PART-3,1367PART-3 0.34
129.13|WASHER MCD-ST 13 40 No. [1S:2016-1367, 15:2062 E250 BR (.248
129.15|GASKET VITON 88X48X3 il No. |HW53870 0.03
129.16|SCREW HEX A-8.8 M16X40 4 No. |IS:1364PART-2,1367PART-3 0.37
129,17 |NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART-3 0.14
129.18| WASHER MCD-ST17.0 8 No.  [IS:2016-1967, 15:2062 E250 BR 0.09

130 BRANCH PIPE ASSEMBLY TO TERM 6D(GEN) (BRANCH OF PIPE AT SI NO. 130
130.4|GASKET VITON BBX48X3 1 No. |HWB59870 [10.03
130.5|{SCREW HEX A-8.8 M16X40 4 No.  |IS:1364PART-2,1367PART-3 0.37
130.6|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
130.7|WASHER MCD-ST17.0 8 No. [1S:2016-1967, 18:2062 E250 BR 0.09

TOTAL WT. 146.54
TOTAL WEIGHT OF PIPING FOR SEAL OIL SYSTEM = 147 KG
Prepared by KUNAL MISHRA Checked by MANJU AZAD Approved by R.LVYAS PAGE 6 OF 15




pre
LEREA Generator Piping 800 MW for|Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629
m ‘ REV02
. DATE-31.03.2019
PIPING FOR LIQUID DETECTOR RACK
ITEM NO. PART|DESCRIPTION OF SUB- DRG. NO./SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
NO.|ASSEMBLY DIMENSION STD.
201 PIPE ASSEMBLY FROM TERM. 21A/BIC(GEN) TO 61A/BIC(LDR)
201.1|PIPE D33.4X2.90 78 Mtr. |ASTM SA106 GR.B 170.04
201.2|REDUCER CONC. £0.3X33.4X2{90 3 No. |ASTM A234 WPB ASME B16.9 1.05
201.3|FLANGE, 25NB 3150p001239 04 30 No. |IS:2062 E250 BR 30.60
201.4|GASKET VITON B8X34X3 15 No. [HW59870 0.45
201.5|SCREW HEX A-8.8 M12X5D 60 No. |IS:1364PART-2,1367PART-3 3.78
201.6|NUT HEX A-8.8 M12 60 No. |IS:1364PART-3,1367PART-3 1.02
201.7|WASHER MCD-ST 13 | 120 No. |I1S:2016-1967, 1S:2062 E250 BR 0.74
FLANGE, 50NB
201.8/(FOR 21B TP GEN END) 3150p001239 07 1 No. [IS:2062 E250 BR 2.10
201.9|GASKET VITON 102X60X3 4 No. |HW59870 0.14
201.10|SCREW HEX A-8.8 M16X6D 4 No. |IS:1364PART-2,1367PART-3 0.50
201.11|NUT HEX A-8.8 M16 | 4 No. |IS:1364PART-3,1367PART-3 0.14
201.12|WASHER MCD-ST17.0 4 No. |1S:2016-1967, 1S:2062 E250 BR 0.04
FLANGE, 50NB
201.13|(FOR 21A/C TP GEN END) 31500001239 07 2 No. |IS:2062 E250 BR 420
201.14|GASKET VITON 102X60X3 | 8 No. |HW59870 0.28
201.15|SCREW HEX A-8.8 M12X4D 8 No. |IS:1364PART-2,1367PART-3 0.50
201.16{NUT HEX A-8.8 M12 | 8 No. |IS:1364PART-3,1367PART-3 0.14
201.17 | 4 No. |1S:2016-1967, 1S:2062 E250 BR 0.02
20148k 3149201125 40 8§ iS:2082 E250 BR 8.78
201,18 490501071 32 & 0.21
201. 2X50 24 1.512
201. X 24 y Ri- 0.408
201.22|WASHER MCD-ST 13 48 1S:2016-1967, 1S:2062 E250 BR 0.2976
202 PIPE ASSEMBLY FROM TERM.22(GEN)/TD 62(LDR)
202.1|PIPE D33.4%2.90 25 Mtr.  |ASTM SA106 GR.B 54.50
202.2|REDUCER CONC. 60.3X33.4X2/90 1 No. |ASTM A234 WPB,ASME B16.9 0.35
202.3|FLANGE, 25NB 31500001239 04 6 No. |IS:2062 E250 BR 6.12
202.4|GASKET VITON 68X34X3 3 No. |HW59870 0.09
202.5|SCREW HEX A-8.8 M12X50 12 No. |IS:1364PART-2,1367PART-3 0.76
202.6|NUT HEX A-8.8 M12 12 No. |IS:1364PART-3,1367PART-3 0.20
202.7|WASHER MCD-ST 13 24 No. |IS:2016-1967, 1S:2062 E250 BR 0.15
FLANGE, 50NB
202.8|(FOR 22 TP GEN END) 3150p001239 a7 1 No. 1S:2062 E250 BR 210
202.9|GASKET VITON 102X60X3 1 No. |HW59870 0.04
202.10|SCREW HEX A-8.8 M16X6D 4 No. |IS:1364PART-2,1367PART-3 0.50
202.11INUT HEX A-8.8 M16 | 4 No. |IS:1364PART-3,1367PART-3 0.14
202.12|WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
203 PIPE ASSEMBLY FROM TERM. 23/25(GEN) TO 63/64(LDR)
203.1|PIPE D33.4X2.90 50 Mtr. |ASTM SA106 GR.B 109.00
203.2|REDUCER CONC. 60.3X33.4X2]90 2 No. |ASTM A234 WPB,ASME B16.9 0.70
203.3|FLANGE, 25NB 3150p001239 04 12 No. |IS:2062 E250 BR 12.24
203.4|GASKET VITON 68X34X3 6 No. |HW59870 0.18
203.5|SCREW HEX A-8.8 M12X5D 24 No. |IS:1364PART-2,1367PART-3 1.51
203.6|NUT HEX A-8.8 M12 24 No. |IS:1364PART-3,1367PART-3 0.41
203.7|WASHER MCD-ST 13 45 No. [1S:2016-1967, 1S:2062 E250 BR 0.28
FLANGE, 50NB ‘
203.8/(FOR 23 TP GEN END) 31500001239 07 1 No. |1S:2062 E250 BR 2.10
203.9|GASKET VITON 102X60X3 | 1 No. HW59870 0.04
203.10|SCREW HEX A-8.8 M16X6D 4 No. |IS:1364PART-2,1367PART-3 0.50
203.11|NUT HEX A-8.8 M16 | 4 No. |IS:1364PART-3,1367PART-3 0.14
203.12|WASHER MCD-ST17.0 8 No. 1S:2016-1967, 1S:2062 E250 BR 0.09
FLANGE, 50NB
203.13|(FOR 25 TP GEN END) 31500001239 07 1 No. 1S:2062 E250 BR 2.10
203.14|GASKET VITON 102X60X3 1 No. |HW53870 0.04
g
Prepared by KUNALMISHRA | | Checked by MANJU AZAD Approved by R.LVYAS PAGE 7 OF 15




LR Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL)

TGE-3629
REV02
DATE-31.03.2019

PIPING FOR LIQUID DETECTOR RACK
ITEM NO. PART|DESCRIPTION OF SUB- DRG. NO./SIZE VAR. QTY. UNIT |MAT. SPEC./ WT.(KG)
NO.|ASSEMBLY DIMENSION STD. |
203.15|SCREW HEX A-8.8 M16X60 4 No. [IS:1364PART-2,1367PARTL3 0.50
203.16{NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PARTI3 0.14
203.17|WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 0.09
Prepared by KUNAL MISHRA Checked by MANJU AZAD Approved by R.L.VYAS PAGE 8 OF 15
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Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629
REV02

DATE-31.03.2019

PIPING FOR LIQUID DETECTOR RACK
ITEMNO.| PART|DESCRIPTION OF SUB- _ |DRG. NOJS|ZE VAR. | QTY. | UNIT |MAT.SPEC/ WT.(KG)
NO.|ASSEMBLY ‘ DIMENSION STD.
204 PIPE ASSEMBLY FROM TERM. 27(GEN)[TO 67(LDR)
204.1|PIPE D33.4X2.90 25 Mtr. |ASTM SA106 GR.B 54,50
204.2|REDUCER CONC. 60.3X33.4%4.90 1 No. |ASTM A234 WPB,ASME B16.9 0.35
204.3|FLANGE, 25NB 31500001239 04 6 No. |IS:2062 E250 BR 6.12
204.4|GASKET VITON B8X34X3 | 3 No. |HW59870 0.09
204.5|SCREW HEX A-8.8 M12X40 12 No. |IS:1364PART-2,1367PART-3 0.76
204.6|NUT HEX A-8.8M12 12 No. |IS:1364PART-3,1367PART-3 0.20
204.7|WASHER MCD-ST 13 i 24 No. |1S:2016-1967, 15:2062 E250 BR 0.15
FLANGE, 50NB ;
204.8|(FOR 27 TP GEN END) 31500001238] 07 1 No. [1S:2062 E250 BR 210
204.9|GASKET VITON 102X60X3 1 No. |HW59870 0.04
204.10[SCREW HEX A-3.8 M16XH0 4 No. |IS:1364PART-2,1367PART-3 0.50
204.11|NUT HEX A-8.8 M6 4 No. |IS:1364PART-3,1367PART-3 0.14
204.12|WASHER MCD-ST17.0 8 No. |15:2016-1967, 1S:2062 E250 BR 0.09
205 PIPE ASSEMBLY FROM TERM.26(GEN) TIO 66(LDR)

205.1|PIPE D33.4X2.90 25 Mt. |ASTM SA106 GR.B 54.50
205.2|REDUCER CONC. 60.3X33.4X2.90 1 No. |ASTM A234 WPB,ASME B16.9 0.35
205.3|FLANGE, 25NB 31500001239] 04 6 No. |1S:2062 E250 BR 6.12

205.4| GASKET VITON B8X34X3 | 3 No. |HW59870 0.09
205.5|SCREW HEX A-8.8 M12X40 12 No. |IS:1364PART-2,1367PART-3 0.76
205.6[NUT HEX A-B8 M2 12 No. |IS:1364PART-3,1367PART-3 0.20
205.7|WASHER MCD-ST 13 i 24 No. |1S:2016-1967, 15:2062 E250 BR 0.15

FLANGE, 50NB 1

205.8|(FOR 26 TP GEN END) 31500001239 07 1 No. [IS:2062 E250 BR 2.10
205.9|GASKET VITON 102X60X3 1 No. |HW59870 0.04
205.10|SCREW HEX A-8.8 M16X40 4 No. |IS:1364PART-2,1367PART-3 0.50
205.11|NUT HEX A-8.8 M16) 4 No. |IS:1364PART-3,1367PART-3 0.14
205.12|WASHER MCD-ST17.0 ; 8 No. [15:2016-1967, 1S:2062 E250 BR 0.09

1 TOTAL WT. 550.05

TOTAL WEIGHT OF P|PING FOR LDR = 550 KG

~ el
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K Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629
REV02
DATE-31.03.2019
PIPING FOR PRIMARY WATER SYSTEM
DRG. NO. / SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
ITEM NO. |PART NO.|DESCRIPTION OF SUB-ASSEMBLY DIMENSION STD.
301 PIPE ASSEMBLY FROM TERM.195 (PW UNIT) TO TERM. 196 ( PW PIPELINE)
FLANGE, 150NB
301.3|(PWU 195 END) 31531401089 01 1 No. [IS:2062 E250 BR | 7.58
301.5/GASKET VITON 218X159X3 1 No. |HW59870 | 0.06
301.6{SCREW HEX A-8.8 M24X130 8 No. |IS:1364PART-2,1367PART-3 5.00
301.7|NUT HEX A-8.8 M24 8 No. |IS:1364PART-3,1367PARTB 0.56
301.8|WASHER MCD-ST 25 16 No. |1S:2016-1967, 15:2062 E25(1 BR 0.48
-301.10{GASKET VITON- - - 212X169X3 1 No. |HW59870 0.06
301.11|SCREW HEX A-8.8 M20X80 B No. |IS:1364PART-2,1367PART-3 2.06
301.12|NUT HEX A-8.8 M20 8 No. |IS:1364PART-3,1367PART-B 0.40
301.13|WASHER MCD-ST 21 16 No. |IS:2016-1967, 1S:2062 E25[ BR 0.27
301.15|GASKET VITON 212X169X3 5 No. |HW59870 0.30
301.16|{SCREW HEX A-8.8 M20X80 80 No. [IS:1364PART-2,1367PART-B 20.64
301.17|NUT HEX A-8.8 M20 80 No. |IS:1364PART-3,1367PARTB 4,00
301.18| WASHER MCD-ST 21 80 No. |15:2016-1967, 15:2062 E250 BR 1.36
302 BRANCH PIPE ASSEMBLY FROM TERM.205 (PW TANK PIPE LINE) TO 206 (PW UNIT
FLANGE, 150NB
302.3|(PWU 206 END) 31531401089 01 1 No. |IS:2062 E250 BR | 7.59
302.5{GASKET VITON 218X159X3 1 No. |HW59870 0.06 .
302.6/SCREW HEX A-8.8 M24X130 8 No. |IS:1364PART-2,1367PART3 5.00
302.7|NUT HEX A-8.8 M24 8 No. [IS:1364PART-3,1367PART-B 0.56
302.8| WASHER MCD-ST 25 16 No. |IS:2016-1967, 1S:2062 E250 BR 048
302.10|GASKET VITON 212X169X3 1 No. |HW53870 0.06
302.11|SCREW HEX A-8.8 M20X80 8 No. [IS:1364PART-2,1367PART-3 2.06
302.12|NUT HEX A-8.8 M20 8 No. |IS:1364PART-3,1367PARTH3 0.40
302.13| WASHER MCD-ST 21 16 No. |1S:2016-1967, 15:2062 E250 BR 0.27
302.15|GASKET VITON 212X168X3 5 No. |HW59870 [ 0.30
302.16{SCREW HEX A-8.8 M20X80 80 No. |IS:1364PART-2 1367PART3 20.64
30217|NUT HEX A-8.8 M20 80 No. |IS:1364PART-3,1367PART3 4.00
302.18|WASHER MCD-ST 21 80 No. |15:2016-1967, 15:2062 E250 BR 1.36
305 PIPE ASSEMBLY FROM TERM.579 (PW UNIT) TO 140 (PW TANK) |
305.3| GASKET VITON B8X34X3 A No. |HW58870 0.03
305.4|SCREW HEX A-8.8 M16X50 4 No. |IS:1364PART-2,1367PART-3 046
305.5|NUT HEX A-8.8 M16 4 No. |IS:11364PART-3,1367PART3 0.14
305.6| WASHER MCD-ST 17 8 No. [I1S:2016-1967, 1S:2062 E250 BR 0.09
305.8|GASKET VITON © |68X34X3 4 No. |HW59870 0.12
305.8|SCREW HEX A-8.8 M16X50 24 No. |IS:1364PART-2,1367PART3 2.78
305.10[NUT HEX A-8.8 M16 24 No. |IS:1364PART-3,1367PART-3 0.82
305.11|WASHER MCD-ST 17 48 No. [1S:2016-1967, 1S:2062 E250 BR 0.53
305.13| GASKET VITON 68X34X3 1 No. [HW59870 | 0.03
305.14|SCREW HEX A-8.8 M16X50 4 No. [IS:1364PART-2,1367PARTH 0.46
305.15|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART3 0.14
305.16| WASHER MCD-ST 17 8 No. [IS:2016-1967, 1S:2062 E250 BR 0.08
306 PIPE ASSEMBLY FROM TERM.149(PW TANK) TO 567 (PW UNIT) .
306.3| GASKET VITON 68X34X3 1 No. |HW59870 0.03
308.4|SCREW HEX A-8.8 M16X50 4 No. |[IS:1364PART-2,1367PART3 0.46
306.5|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PARTA3 0.14
306.6|WASHER MCD-ST 17 8 No. [1S:2016-1367, 18:2062 E25( BR 0.09
306.8|GASKET VITON 68X34X3 4 No. |HW59870 012
306.9|SCREW HEX A-8.8 M16X50 24 No. [IS:1364PART-2,1367PART 3 2.78
306.10|NUT HEX A-8.8 M16 24 No. |IS:1364PART-3,1367PARTH3 0.82
306.11|WASHER MCD-ST 17 48 No. [I1S:2016-1967, 1S:20682 E25( BR 0.53
306.13| GASKET VITON 68X34X3 1 No. |HW59870 0.03
306.14| SCREW HEX A-8.8 M16X50 4 No. [1S:1364PART-2,1367PART{3 0.46
306.15|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART{3 0.14
306.16|WASHER MCD-ST 17 8 No. |IS:2016-1967, 15:2062 E250 BR 0.09
307 PIPE ASSEMBLY FROM TERM.585(PW TANK) TO WASTE GAS
307.3| GASKET VITON 68X34X3 1 No.  |HW59870 .03
307.4|SCREW HEX A-8.8 M16X50 4 No. [IS:1364PART-2,1367PART{3 0.46
307 .5|NUT HEX A-8.8 M16 4 No. 1S:1364PART-3,1367PART3 0.14
307.6|WASHER MCD-ST 17 8 No. [IS:2016-1967, 15:2062 E25] BR 0.08
307.8|GASKET VITON 68X34X3 4 No. HW59870 | 0.12
307 8| SCREW HEX A-8.8 M16X50 24 No. [IS:1364PART-2,1367PART{3 2.78
307.10|NUT HEX A-8.8 M16 24 No. |IS:11364PART-3,1367PART{3 0.82
307.11| WASHER MCD-ST 17 48 No. |15:2016-1967. 1S:2062 E25( BR 0.53
$7
o
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Generator Piping 800 Mi f]

b

pr Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629
REV02
DATE-31.03.2019
PIPING FOR PRIMARY WATER SYSTEM
DRG. NO. | SIZE VAR. | QTY. | UNIT |[MAT.SPEC/ WT.(KG)
ITEM NO. |PART NO.|DESCRIPTION OF SUB-ASSEMBLY | ] DIMENSION STD.
308 PIPE ASSEMBLY FROM PW COOLER INLET/OYTLET TO TERM 208/209
308.1|PIPE D168.3X3.40 30 Mir. |ASTM SA106 GR.B 414.90
308.2|REDUCER CONC. D168.3X141.3X3.4 4 No. |ASTM A234 WPB,ASME B18.9 440
308.3|TEE D168.3X168.3%3.4 2 No. |ASTMA234 WPB,ASME B16.9 8.00
308.4|ELBOW LR 90° D168.3x3.40 10 No. |ASTM A234 WPB,ASME B16.9 72.00
308,5[CONNECTION FOR TEMTG 41500001118] 00 6 No. |IS:2062 E250 BR 3
308.6{CONNECTION, 15NB FOR PG/PT 31500001190] 02 4 No. [IS:2062 E250 BR 04
308.7|CONNECTION, 15NB 31500001190] 02 4 No. [15:2062 E250 BR 04
FLANGE, 125NB
308.8/(CLR TP END) 31500001239] 18 4 No. [1S:2062 E250 BR 20.00
308.9]GASKET VITON 1BBX140X 4 No. |HW59870 0.24
308.10[SCREW HEX A-8.8 M34}80 32 No. |IS:1364PART-2,1367PART-3 1178
308.11|NUT HEX A-8.8 M4 32 No. |IS:1364PART-3,1367PART-3 2.24
308.12|WASHER MCD-ST 25 64 No. [1S:2016-1967, I5:2062 E250 BR 1.92
FLANGE, 150NB ;
308.13| (VALVE FLANGES) 31500001239 12 : No. |IS:2062 E250 BR 48.00
308.14|GASKET VITON 212X169X 8 No. |HW59870 0.48
308.15|SCREW HEX A-8.8 MI0A70 64 No. [IS:1364PART-2,1367PART-3 1427
308.16]NUT HEX A-8.8 M20) 64 No. |IS11364PART-3,1367PART-3 3.20
308.17|WASHER MGD-ST 21 128 No. |[1S:2016-1967, 152062 E250 BR 218
FLANGE, 150NB 7
308.18|(PEM TERM) 31500001239 12 No. |IS:2062 E250 BR 24.00
308.19]GASKET VITON 212X169X] 2 No. |HW59870 0.12
308.20|SCREW HEX A-8.8 M2070 18 No. |IS:1364PART-2,1367PART-3 3.57
308.21[NUT HEX A-8.8 M20 16 No. |IS:1364PART-3,1367PART-3 0.80
308.22| WASHER MCD-ST 21 \ 32 No. [15:2016-1967, 15:2062 E250 BR 0.54
308 PIPE ASSEMBLY FROM ION EXCHANGER TO HW UNIT INLET
309.3|GASKET VITON 68X34X3 4 No. |HW53870 0.12 |
309.4[SCREW HEX A-8.8 M16X{50 48 No. |IS:1364PART-2,1367PART-3 557 |
309.5[NUT HEX A-8.8M16 48 No. |IS:1364PART-3,1367PART-3 163 ;
309.6|WASHER MCD-ST 17 ; %6 No. [15:2016-1967, 15:2062 E250 BR 1.06 |
TOTAL WT. CS (KG) 747
TOTAL WEIGHT OF PIPING FOHR PW SYSTEM = 747 KG

Prepared by KUNAL MISHRA

S

Checked by MANJU AZAD

Approved by R.LVYAS

PAGE 11 OF 15



% Generator Piping 800 MW for Double Flow Seal Oil system{MATERIAL - CARBON STEEL)
PIPING FOR WGS
ITEM NO. | PART NO.|DESCRIPTION DRG.NO./SIZE VAR. |QTY. UNIT MAT. SPEC./ WT.(KG!
DIMENSION STD.
500 FROM TERM. 105(GU) TO ATM
500.1|PIPE D168.3X3.40 55 Mir.  |ASTM SA106 GR.B 7680.65
500.2|ELBOW LR 90° D168.3x3.40 5 No. |ASTM A234 WPB,ASME B16.9 36.00
500.3|H2 VENT STAR TGE-2774 1 No. |TGE-2774 80.74
501 FROM TERM. (CO2 DIST.) TO WGS
501.1|PIPE D60.3X3.91 20 Mtr.  [ASTM SA106 GR.B 108.8
501.2|ELBOW LR 90° D60.3X3.91 4 No. |ASTM A234 WPB,ASME B16.8 2.8
501.3| TEE UNEQUAL 168.3X114.3X3.4 1 No. |ASTM A234 WPB,ASME B16.9 3.50
501.4|REDUCER CONC. 114.3X60.3X3.05 1 No. |ASTM A234 WPB ASME B16.9 0.86
FLANGE, 50NB
501,5/(CO2 DIST END) 31500001001 |04 il No. |15:2062 E250 BR 25
501.6|GASKET VITON 102X60X3 1 No.  [HW59870 [1.035
501.7|SCREW HEX A-8.8 M16X60 4 No.  |IS:1364PART-2,1367PART-3 0.50
501.8|NUT HEX A-8.8 M16 4 No. [IS:1364PART-3,1367PART-3 |10.14
501.9| WASHER MCD-ST17.0 8 No. |IS:2016-1967, 1S:2062 E250 BR 110.09
501.10|FLANGE, 50NB 3150000100104 B No. [IS:2062 E250 BR 15
501.11|GASKET VITON 102X80X3 2 No. |HW53870 0.035
501.12| SCREW HEX A-8.8 M16X60 8 No.  |IS:1364PART-2,1367PART-3 0.99
501.13|NUT HEX A-8.8 M16 8 No. [IS:1364PART-3,1367PART-3 0.27
501.14|WASHER MCD-ST17.0 8 No. |1S:2016-1967, 1S:2062 E250 BR 0.09
502 FROM TERM. GAC 315 A/B TO WGS
502.1|PIPE D33.4X2.90 50 Mtr.  |ASTM SA106 GR.B 109
502.2|TEE 33.4X33.4X2.77 2 No. |ASTM A234 WPB,ASME B16.9 |] 04
502.3|REDUCER CONC. 60.3X33.4X2.90 1 No. |ASTM A234 WPB,ASME B16.9 0.35
502.4|REDUCER CONC. 33.4X13.7X2.77X1.65 1 No. |ASTM A234 WPB ASME B16.9 0.09
502.5|ELBOW LR 90° D60.3X3.91 5 No. |ASTM A234 WPB,ASME B16.9 3.25
503 FROM TERM. 296 (SOST VENT) TO VAP. EXHUASTER |
503.1|PIPE D73X3.05 20 Mtr.  |ASTM SA106 GR.B 105.2]
503.2|ELBOW LR 90° D73X3.05 8 No. |ASTM A234 WPB,ASME B16.9 8
503.3|REDUCER CONC. D73X60.3X3.05X2.77 1 No. |ASTM A234 WPB,ASME B16.9 110.66
503.4|REDUCER CONC. 60.3X33.4X2.90 1 No. |ASTM A234 WPB,ASME B16.9 []0.35
503.5|TEE UNEQUAL 88.9X73X3.05 1 No. |ASTM A234 WPB,ASME B16.9 1.69
FLANGE 65NB
503.6/(FOR 296 SOST) 31500001239 08 1 No. |IS:2062 E250 BR 267
503.7|GASKET VITON 122X76X3 1 No. |HW59870 045
503.8| SCREW HEX A-8.8 M16X55 4 No. |IS:1364PART-2,1367PART-3 0.46
503.9|NUT HEX A-8.8 M16 4 No. |IS:1364PART-3,1367PART-3 0.14
503.10| WASHER MCD-ST17.0 8 No. |1S:2016-1967, 15:2062 E250 BR 0.09
503.11|FLANGE, 65NB 31500001239 08 6 No. [IS:20682 E250 BR 6.02
503.12|GASKET VITON 122X76X3 3 No. |HW59870 1135
503.13|SCREW HEX A-8.8 M16X55 18 No. |IS:1364PART-2,1367PART-3 2.09
503.14|NUT HEX A-8.8 M16 18 No. |IS:1364PART-3,1367PART-3 0.61
503.15|WASHER MCD-ST17.0 36 No. |IS:2016-1967, 15:2062 E250 BR 040
504 FROM TERM. H2 DIST. TO WGS
504.1|PIPE |D21,3X2,77 25 Mtr.  |ASTM SA106 GR.B 175
505 FROM TERM. 9A/9B TO VAPOUR EXHAUSTER (COMMON HEADER 80NB) UPTO 100NB COMMON HEADER
505.1|PIPE D88.9X3.05 50 Mtr.  |ASTM SA106 GR.B 323
505.2|ELBOW LR 90° D88.9x3.05 20 No. |ASTM A234 WPB,ASME B16.9 30
505.3|TEE 88.9X88.9X3.05 6 No. |ASTM A234 WPB,ASME B16.9 0.14
505.4|FLANGE, 80NB 31500001239 09 28 No.  [15:2062 E250 BR 1.84
505.5|GASKET VITON 138X89X3 14 No. HW53870 0.70
505.6| SCREW HEX A-8.8 M16X70 112 No. |IS:1364PART-2,1367PART-3 5.68
505.7|NUT HEX A-8.8 M16 112 No. 1S:1364PART-3,1367PART-3 3.81
505.8| WASHER MCD-8T17.0 12 No. |IS:2016-1967, 1S:2062 E250 BR 123
FLANGE, 80NB
505.9|(VAP EXHST END) 41500001011 {00 4 No. |IS:2062 E250 BR 1$.632
Prepared by KUNAL MISHRA Checked by MANIU AZAD Approved by R.L.VYAS

TGE-3629
REV02
DATE-31.03.2018
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I RCERTS Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL) TGE-3629
REV02
DATE-31.03.2019

PIPING FOR WGS
ITEM NO. | PART NO.|DESCRIPTION DRG.NOJSIZE VAR [QTY.  [UNIT  [MAT.SPECJ WT.(KG)
| DIMENSION STD.
505.10[ GASKET VITON S0X108X3 \ 1 No._[HW59870 0.035
505.11|SCREW HEX ABBMBXI0 | 32 No. |ISi1364PART-2,1367/PART-3 5.76
505.12|NUT HEX A-BBMB ‘ 32 No. _|IS:1354PART-3,1367PART-3 016
506.13[ WASHER MCD-ST9.0 : ] No. _[16:2016-1967, 15:2062 E250 BR 040
FLANGE, 80NB 1
505.14|(9/B GEN END) 3150000)239] 09 2 No. _[1S:2062 E250 BR 6.56
505.15|GASKET VITON 136X85X3 2 No._[HWB9870 010
505.15|SCREW HEX A-BBMIEXT0 16 No. _[15:1364PART-2,1367PART-3 2.24
505.17|NUT HEX A-BB Vb 16 No. _|IS:1354PART-3,1367PART-3 054
505, 18| WASHER MCD-5T17.0 2 No._|IS:2016-1967, 1S:2062 E250 BR 0.35
FLANGE, 80NB
(DIAPH.VALVE END ‘
505.19|CONN.) 3150000}239) 09 4 No. |[I5:2062 E250 BR 13.12
505.20| GASKET VITON 138X83X3 ‘ 4 No. |HWS9870 0.035
505.21[SCREW HEX A-8.8 MBX70 2 No._|IS1364PART-2,1367PART-3 5.76
505.22|NUT HEX A-8.5M8 %2 No. _|ISi1364PART-3,1367PART-3 016
505.23|WASHER MCD-515.0 ] No. _|IS:2016-1967, 12062 E250 BR 0.40
SCREW HEX FOR NRV
505.24|FLANGE A-8.8 M16X100 48 No. _[IS:1364PART-2,1367PART-3 8.21
505.25]NUT HEX ABBMIG 48 No. |IS:1354PART-3, 1367PART-3 163
505,26 WASHER MCD-ST17.0 % No. _|[I5:2016-1967, 15:2062 E250 BR 1.06
FLANGE, 80NB (BLIND) _|AA7244703 2 No_[16:2062 E250 BR 954
55 280 N, 158 3 o[ o7 3 Mo, |15:2062 £250 B8R 03
508 FROM COMMON HEADER 100NBTO ATM |
506.1 PIPE D1143X305 | 80 Mir.__|ASTM SAT06 GRB 6696
506.2|ELBOW LR 90° DI143X305 | 15 No. _|ASTM A234 WPB,ASME B16.9 42
506.3|TEE UNEQUAL 114.3X88.9X3.05 | 2 No._|ASTM A234 WPB ASME B169 5.00
506.4|FLANGE, SORF, 100NB 3150000{238] 10 ] No. |I5:2062 E250BR 115,84
506.5|GASKET VITON ERIEC 16 No. _|HW59870 0.96
506.6[SCREW HEX ABBMIEXE0 | 28 | No. [1S1364PART-2,1367PART-3 15.87
506.7|NUT HEX ABEMIG 3 28| No. [I5:1364PART-3,1367PART-3 435
506.8|WASHER MCD-5T17.0 1 28 | No. [15:2016-1967, 15:2062 E250 BR 141
506.9]FLANGE, 100NB (BLIND] |AA7244703 | i No.__[I5:2062 E250 BR 565
506.10]CONNECTION, 20NB 3150000{190] 03 1 No. [IS2062 E250 BR 0115
507 PIPE FITTINGS IN COMMON HEADER 150NB
507.1|CONNECTION, 20NB 31500001190] 08 1 No. 152062 E250 BR 0.115
FLANGE, 20NB !
507.2)(FOR SIGHT GLASS) 31500001238) 03 1 No. _[IS:2062 E250 BR 0.73
507.3|GASKET VITON 58X27X3 1 No. _|HW53870 0.03
507.4|SCREW HEX A-8.8 M12X60 1 No. [1S:1364PART-2,1367PART-3 0.29
507.5[NUT HEX ABEMIZ 1 ] No.__[IS:1364PART-3,1367PART-3 0.07
507.6|WASHER MCD-ST13.0 ‘ 8 No. _[15:2016-1967, 15:2062 E250 BR 0.05
FLANGE, 20NB
507.7|(FOR VALVE) 31500001239] 03 1 No. _[IS:2062 E250 BR 0.73
507.8|GASKET VITON 58X27X3 1 No. _|HW50870 0.03
507.9|SCREW HEX A-B.8 M12X60 ] No. |IS1364PART-2,1367PART-3 0.29
507.10[NUT HEX AB.8M12 1 No. _[I5:1364PART-3,1367PART-3 0.07
507.11|WASHER MCD-ST13.0 ‘ 8 No___|IS:2016-1967, 15:2062 E250 BR 0.05
508 PIPE FITTINGS IN COMMON HEADER 25NB | =5
508.1|CONNECTION, 20NB 315000011%0] 03 2 Mo |I5:2062 E250 BR 023
FLANGE, 20NB ;
508.2|(FOR SIGHT GLASS) 31500009239 03 1 No. _|[IS:2062 E250 BR 0.73
508.3|GASKET VITON 58X27X3 ‘ 1 No. _|HW53870 0.03
508.4|SCREW HEX ABBMI2X60 | 4 No. _|IS:1364PART-2,136/PART-3 0.29
508.5[NUT HEX A-8.3M12 4 No. [15:1364PART-3,1367PART-3 0.07
508.6]WASHER MCD-5T13.0 % B No. _|IS:2016-1967. 15:2062 E250 BR 0.05
FLANGE, 20NB !
508.7|(FOR VALVE) 31500001238) 03 1 No. |1S:2062 E250BR 073
508.8|GASKET VITON 58X27X3 ‘ 1 No. _|HW5g870 0.03
508.9]SCREW HEX ABEMI2XE0 | 4 No. _|IS:1364PART-2,1367PART-3 0.29
508.10]NUT HEX A-BEM12 ! 7 No. |I6:1364PART-3,1367PART-3 0.07
508.11|WASHER MCD-ST13.0 ‘ 8 No. _|I5:2016-1967, 15:2062 E250 BR 0.05
‘ TOTALWT. 271038
TOTAL WEIGHT OF PIPING FOR WASTE GAS SYSTEM = 2710 KG

s kgl L
w\};r

"
\}ri"’”&L

Prepared by KUNAL MISHRA | Checked by MANJU AZAD Approved by R.LVYAS PAGE 13 OF 15
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Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - CARBON STEEL)

TGE-3629
REV02
DATE-31.03.2019

Prepared by KUNAL MISHRA

Checked by MANJU AZAD

PIPING FOR WASTE FLUID SYSTEM
ITEM | PART|DESCRIPTION DRG.NO./SIZE VAR. |QTY.  |UNIT |MAT.SPEC. WT.(KG)
NO. NO. DIMENSION STD.
600 FROM WASTE GAS SYSTEM 40/ 42 TO COMMON HEADER OF 50 NB
600.1|PIPE D26.7X2.67 20 | Mir. |ASTM SA106 GR.B 33.80
600.2| CONNECTION, 20NB 31500001190] 03 2 No. |15:2062 E250 BR 0.23
601 FROM GIS 74 (LDR) TO COMMON HEADER OF 50 NB
601.1|PIPE D33.4X2.90 20 | Mu. |[ASTM SA106 GRB 4360
601.2| CONNECTION, 20NB 31500001190] _ 03 1 No. [1S:2062 E250 BR 0.12
602 FROM U-LOOP SEAL OIL SYS. 237 TO COMMON HEADER OF 50 NB
602.1|PIPE D33.4%2.90 20 | Mir. |ASTM SA106 GR.B 4360
602.2| CONNECTION, 20NB 31500001190] 03 1 No. [15:2062 E250 BR 0.12
603 FROM 920 (SOUH) TO COMMON HEADER OF 50 NB
603.1|PIPE D33.4X2.90 25 | Mu. |ASTM SA106 GR.B 54.50
603.2| CONNECTION, Z5NB 31500001190] 08 2 No. |1S:2062 E250 BR 0.28
604 FROM 930 (SOUA) TO COMMON HEADER OF 50 NB
604.1|PIPE D33.4%2.90 25 | Mu. |ASTM SA106 GR.B 5450
604.2| CONNECTION, 25NB 31500001190] 08 2 No. |15:2062 E250 BR 0.28
605 FROM 950 (SOUA) TO COMMON HEADER OF 50 NB
605.1|PIPE D33.4X2.90 , 25 | M. |ASTM SA106 GR.B 54.50
605.2| CONNECTION, 25NB 31500001190] 08 2 No. [1S:2062 E250 BR 0.28
606 FROM 114 (GS)TO COMMON HEADER OF 50 NB
606.1|PIPE D21.3X2.77 20 | Mu. |[ASTM SA106 GR.B 25.40
606.2|CONNECTION, 15NB 31500001190] 02 2 No. [1S:2062 E250 BR 0.20
607 FROM 214 & 390 (PWS) TO COMMON HEADER OF 50 NB
607.1|PIPE D33.4X2.90 25 | M. |[ASTM SA106 GR.B 5450
607.2| CONNECTION, 25NB 31500001190] 08 2 No. |IS:2062 E250 BR 0.28
608 FROM 585 (PWT) TO DRAIN OIL COLLECTOR
608.1|PIPE D33.4%2.90 30 | M. |ASTM SA106 GR.B 65.40
608.2|PIPE D114.3%3.05 1 Mir. |[ASTM SA106 GR.B 8.37
608.3|REDUCER CONC. 114.3X60.3X3.05 1 No. |ASTM A234 WPB ASME B16.9 0.86
608.4|REDUCER CONC. 60.3X33.4%2.90 _ 1 No. |ASTM A234 WPB,ASME B16.9 0.35
608.5|CONNECTION, 25NB 31500001190] 08 2 No. [IS:2062 E250 BR 0.28
609 COMMON HEADER OF 50 NB TO DRAIN OIL COLLECTOR
609.1|PIPE D60.3X3.91 20 | M. |[ASTM SA106 GR.B 108.80
609.2|ELBOW LR 90° D60.3X3.91 5 No. |ASTM A234 WPB,ASME B16.9 3.5
610 FROM DRAIN OIL COLLECTOR TO WASTE DISPOSAL PIT
610.1|PIPE [D33.4X2.90 [ [ 20 | Mu. |[ASTM SA106 GRB 4360
TOTAL WT. 597.11
TOTAL WEIGHT OF PIPING FOR WASTE FLUID SYSTEM = 597 KG

Approved by R.LVYAS

PAGE 14 QF 15.
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Generator Piping 800 MW Tr Double Flow Seal Oil system(MATERIAL - CARBON STEEL)

TGE-3629
REV02

DATE-31.03.2019

SUPPORTS FOR GENERATOR PIPING

SYSTEM(GS+SOS+LDR+PWS+WGS+WFS+H&S)=

Prepared by KUNAL MISHRA |

AN

Checked by MANJU AZAD

ITEM DESCRIPTION OF SUB- ‘
NO.  |PART NO. |JASSEMBLY DRG ND|/ SIZE VAR. QrY. MAT. SPEC. WT.(KG)

600 600.1|STRIP 3.16X20 60 Mtr. [1S:5985 30.00
600.2)FLAT 6X40 | 100 Mtr.  [18:2062 E250 BR 180.00
600.3|FLAT 16X30 | 70 Mtr. |1S:2062 E250 BR 264.09
600.4|ANGLE 50X50X5 100 Mtr. |1S:2062 E250 BR 380.00
600.5|ANGLE 75X75X6 100 Mtr. [1S:2062 E250 BR 680.00
600.6|CHANNEL ISMC 100 20 Mtr. [1S:2062 E250 BR 185.00
600.7)CHANNEL ISMC 75 20 Mtr. |15:2062 E250 BR 138.00
600.8|PIPE CS D60.3X3.p1 10 Mir. |ASTM SA106 GR.B 54.40
600.9| TEE BAR ISNT-50 24 Mtr. [15:2062 E250 BR 106.00
600.10|TEE BAR ISNT-75 24 Mtr. |15:2062 E250 BR 245.00
600.11|PIPE CLAMP NB8 | p1500001023) 01 200 No. [IS:2062 E250 BR 24.00
600.12|PIPE CLAMP NB10 | P1500001023] 02 120 No. |[IS:2062 E250 BR 14.40
600.13|PIPE CLAMP NB15 21500001023 03 80 No. |[IS:2062 E250 BR 10.40
600.14|PIPE CLAMP NB20 21500001023| 04 50 No. [IS:2062 E250 BR 8.00
. 600.15|PIPE CLAMP NB25 | P1500001023] 05 120 No. |IS:2062 E250 BR 27.00
600.16|PIPE CLAMP NB40 | P1500001023] 07 40 No. |[IS:2062 E250 BR 11.00
600.17|PIPE CLAMP NB50 | P1500001024] 08 250 No. |[IS:2062 E250 BR 328.00
600.18|PIPE CLAMP NB65 | p1500001026{ 06 50 No. |IS:2062 E250 BR 40.00
600.19|PIPE CLAMP NB80 | p1500001026] 07 40 No. |[1S5:2062 E250 BR 36.00
600.20|PIPE CLAMP NB100 | P1500001026| 08 40 No. |IS:2062 E250 BR 80.00
600.21|PIPE CLAMP NB 150 | B1500001237| 01 30 No. |[IS:2062 E250 BR 72.00
600.22|BEAM ATTATCHMENT M12 | #1500001101f 02 40 No. |IS:2082 E250 BR 1.25
600.23| TURN BUCKLE M12 | #1500001103| Q2 50 No. |IS:2062 E250 BR 52.00
600.24|TIE ROD M12 #1500001130{ 00 50 No. [I5:2062 E250 BR 12.00
600.25|THREADED ROD M12 | #1500001131] 00 100 No. |IS:2062 E250 BR 72.00
600.26| WELDING EYE | #1500001132] 00 80 No. [1S:2062 E250 BR 90.00
600.27| EYE BOLT M12 | #11500001099] 02 50 No. |IS:2062 E250 BR 8.00

600.31|SUPPORT FOR PW TANK | 111500001097 No. |IS:2062 E250 BR
600.31.1|PLATE 1500001097 1 No. |IS:2062 E250 BR 390
600.31.2|PIPE CS 48.3X2.71, L=1M 35 Mir. |ASTM SA106 GR.B 108.85
600.31.3| CHANNEL ISMC 175X75 2 Mir. |IS:2062 E250 BR 39.20
600.31.4|CHANNEL ISMC 175X75 2 Mtr. |IS:2062 E250 BR 39.20
600.31.5|CHANNEL ISMC 150X75 1.5 Mtr. |1S:2062 E250 BR 25.2
600.31.6)CHANNEL ISMC 150X75 1.5 Mir. [IS:2062 E250 BR 25.2
600.31.7)CHANNEL ISMC 150X75 1.85 | Mir. |IS:2062 E250 BR 31.08
600.31.8| CHANNEL ISMC 150X75 1.85 | Mir. |IS:2062 E250 BR 31.08
600.31.9)CHANNEL ISMC 150X75 1.2 Mtr. |1S:2062 E250 BR 20.16
600.31.10;CHANNEL ISMC 150X75 > 1.2 Mtr. |1S:2062 E250 BR 20.16
600.31.11|PIPE CS 48.3X2.71, L=500MM 10 Mtr. JASTM SA106 GR.B 31.10
600.31.12]ANGLE 50X50X6 L.=250MM 1 Mtr. |1S:2062 E250 BR 4.5
600.31.13|]ANGLE 50X50X6 |.=3500MM 7 Mtr. |IS:2062 E250 BR 31.5
600.31.14{FLAT 50X6 | 6.5 Mir. [1S:2062 E250 BR 15.3075
TOTAL WT. (KG) 3961.08

TOTAL WEIGHT OF PIPING! HOR HANGERS & SUPPORTS = 3961 KG
COMBINED WEIGHT OF GARBON STEEL FOR THE 0891 KG

Approved by R.LVYAS
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Generator Piping 800 MW for

Double Flow Seal Oil system(MATERIAL - STAINLESS STEEL)

TGE-3630
REV02
DATE-31.03.2019

PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO. / SIZH VAR. QTy. UNIT |MAT. SPEC./ WT.(KG)
NO. |PART NO.[ASSEMBLY DIMENSION STD.
101 PIPE ASSEMBLY FROM 76( SOU AIR SIDE ) TO TERM. 72(SOVR)
101.1|PIPE SS D73x3.05 30 Mtr.  |JASTM A312 TP321 157.8
101.2|ELBOW LR 90° D73X3.05 8 No. |ASTM A403 WP321,ASME B16.9 11.2
101.3|REDUCER CONC D88.9X73X3.05 1 No. |ASTM A403 WP321,ASME B16.9 1.5
101.4|FLANGE, 65NB 31500001240 08 10 No. [ASTM A182 F321 26.7
FLANGE,65NB 31500001240
101.9|(FOR 72 SOVR) 08 1 No. |ASTM A182 F321 2.67
102 PIPE ASSEMBLY FROM 80(SOUA) TO U-LOQP SOST
102.1|PIPE SS D73x3.05 30 Mtr.  [ASTM A312 TP321 157.8
102.2|ELBOW LR 90° D73X3.05 10 No. [ASTM A403 WP321,ASME B16.9 14
102.3|FLANGE, 65NB 31500001240 08 12 No. |ASTM A182 F321 32.04
103 PIPE ASSEMBLY FROM 283 (SOUA) TO 467 (SOST)
103.1|PIPE SS D73x3.05 30 Mtr.  |[ASTM A312 TP321 157.8
103.2|ELBOW LR 90° D73X3.05 10 No. |ASTM A403 WP321,ASME B16.9 14
103.3|FLANGE, 65NB 31500001240 08 12 No. |ASTM A182 F321 32.04
FLANGE,65NB 31500001240
103.8|(FOR 467 SOST) 08 1 No. |ASTM A182 F321 2.67
104 PIPE ASSEMBLY FROM 419(SOUA) TO TERM 294(SOST)
104.1|PIPE SS D114.3X3.05 45 Mtr.  |ASTM A312 TP321 376.65
104.2|ELBOW LR 90° D114.3X3.05 12 No. [ASTM A403 WP321,ASME B16.9 78
104.3|FLANGE, 100NB 31500001240 10 10 No. |ASTM A182 F321 36.2
FLANGE, 100NB
104.8|(VALVE MKWO01/AA285) 315400001240 10 2 No. |ASTM A182 F321 7.24
105 PIPE ASSEMBLY FROM 70A(SOVR) TO TERM 6A/6C GEN)
105.1|PIPE SS D33.4X2.77 20 Mtr.  |ASTM A312 TP321 41.8
105.2|REDUCER CONC 48.3x33.4x2.77 2 No. |ASTM A403 WP321,ASME B16.9 0.46
105.3|TEE 33.4X33.4X2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.2
FLANGE,25NB
105.4|(FOR 70A SOVR) 31500001240 04 i No. |ASTM A182 F321 1.02
105.9|FLANGE, 25NB 315¢UUU1Q4D 04 10 No. [ASTM A182 F321 10.2
FLANGE,40NB $
105.14|(FOR GEN END 6A) 31500001240 06 1 No. |ASTM A182 F321 1.17
106 BRANCH PIPE ASSEMBLY TO TERM GC(GEN) (BRANCH OF PIPE AT SI NO. 105}
106.1|PIPE SS D33.4X2.77 10 Mtr.  |ASTM A312 TP321 209
106.2|REDUCER CONC 48.3x33.4x2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.35
FLANGE,40NB
106.3|(FOR GEN END 6C) 31500001240 06 1 No. |ASTM A182 F321 117
107 PIPE ASSEMBLY FROM 69A(SOVR) TO TERM 5A/5C(GEN)
107.1|PIPE S8 D60.3X3.91 20 Mtr.  |ASTM A312 TP321 108.8
107.2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A403 WP321,ASME B16.9 30.00
107.3|REDUCER CONC 60.3X48.3X2.77 1 No. |ASTM A403 WP321,ASME B16.9 1.5
107 4|TEE 60.3X60.3X2.77 1 No. |ASTM A403 WP321,ASME B16.9 1.49
FLANGE,50NB 31500001240
107.5|(FOR 89A SOVR) | 07 1 No. ASTM A182 F321 2.1
107.10|FLANGE, 50NB 31500001240 07 10 No. |ASTM A182 F321 21
FLANGE 40NB i
107.15/(FOR GEN END 5A) 31500001240 06 1 No. |ASTM A182 F321 117
108 BRANCH PIPE ASSEMBLY FROM 5C(GEN) (BRANCH OF PIPE AT SINO. 107,
108.1|PIPE SS D60.3X3.91 14 Mtr.  |[ASTM A312 TP321 76.16
108.2|ELBOW LR 90° D60.3X3.91 2 No. |ASTM A403 WP321 ASME B16.9 6.00
108.3|REDUCER CONC 60.3X48.3x2.77 1 No. |ASTM A403 WP321 ASME B16.9 0.5
FLANGE,40NB
108.4|(FOR GEN END 5C) 31500001240 06 1 No. |ASTM A182 F321 147
109] PIPE ASSEMBLY FROM TERM.68A (SOVR) TO 4Al4C]
109.1|PIPE SS D60.3X3.91 20 Mtr.  |ASTM A312 TP321 108.8
109.2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A403 WP321,ASME B16.9 30.00
109.3|REDUCER CONC 60.3X48.3X2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.5
109.4|TEE 60.3X60.3X2.77 1 No. |ASTM A403 WP321 ASME B16.9 1.49
FLANGE,50NB 31500001240
109.5/(FOR 68A SOVR) 07 1 No. |ASTM A182 F321 2.1
e /\/,./r) - * U"w
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B Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - STAINLESS STEEL) TGE-3630
ﬂyfl REVO2
DATE-31.03.2019
PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO. | SIZE VAR. Qry. UNIT |MAT. SPEC./ WT.(KG)
NO. |PART NO./ASSEMBLY DIMENSION STD.
109.10|FLANGE, 50NB 31500001240 07 10 No. |ASTM A182 F321 21
FLANGE,40NB
109.15|(FOR GEN END 4A) 31500001240 06 1 No. |ASTM A182 F321 147
110 BRANCH PIPE ASSEMBLY TO TERM.68A(SOVR) (BRANCH OF PIPE AT SINO. 108
110.1|PIPE SS D60.3X3.91 14 Mtr.  |ASTM A312 TP321 76.16
110.2|ELBOW LR 90° D60.3X3.91 2 No. |ASTM A403 WP321,ASME H16.9 6.00
110.3|REDUCER CONC 60.3X48.3x2.77 1 No. |ASTM A403 WP321,ASME 516.9 0.5
FLANGE,40NB
110.4|(FOR GEN END 4C) 31500001240 06 1 No. |ASTM A182F321 107
111 PIPE ASSEMBLY FROM TERM.69B (SOVR) TO 5D/5B
111.1|PIPE SS D60.3X3.91 21 Mtr.  |ASTM A312 TP321 114.24
111.2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A403 WP321, ASME H16.9 30.00
111.3|REDUCER CONC 60.3X48.3X2.77 1 No. |ASTM A403 WP321,ASME H16.9 0.5
111.4|TEE 60.3X60.3X2.77 i No. |ASTM A403 WP321 ASME H16.9 1.49
FLANGE,50NB 31500001240
111.5|(FOR 69B SOVR) 07 i No. |ASTM A182 F321 2.1
111.10|FLANGE, 50NB 31500001240 07 10 No. |ASTM A182 F321 21
FLANGE,40NB
111.15|(FOR GEN END 5B) 31500001240 06 1 No. |ASTM A182 F321 17
112 BRANCH PIPE ASSEMBLY TO TERM.69B(SOVR) (BRANCH OF PIPE AT SINO. 111,
112.1|PIPE SS D60.3X3.91 6 Mitr.  |ASTM A312 TP321 32.64
112.2|ELBOW LR 90° D60.3X3.91 2 No. |ASTM A403 WP321,ASME B16.9 6.00
112.3|REDUCER CONC 60.3X48.3x2.77 1 No. |ASTM A403 WP321 ASME B16.9 0.5
FLANGE 40NB
112.4|(FOR GEN END 5D) 31500001240 06 1 No. |ASTM A182 F321 147
13 PIPE ASSEMBLY FROM TERM. 68B (SOVR) TO 4B/4D
113.1|PIPE S§ D60.3X3.91 21 Mtr.  |ASTM A312 TP321 114.24
113.2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A403 WP321,ASME B16.9 30.00
113.3|REDUCER CONC 60.3X48.3X2.77 1 No. |ASTM A403 WP321, ASME B16.9 0.5
1134|TEE 60.3X60.3X2.77 1 No. |ASTM A403 WP321 ASME E 16.9 1.49
FLANGE,50NB 31500001240
113.5/(FOR 68B SOVR) 07 1 No. |ASTM A182 F321 21
113.10|FLANGE, 50NB 31500001240 07 10 No. |ASTM A182 F321 21
FLANGE 40NB
113.15|(FOR GEN END 4B) 31500001240 06 1 No. |ASTM A182 F321 1.17
114 BRANCH PIPE ASSEMBLY TO TERM.68B(SOVR) (BRANCH OF PIPE AT SI NO. 113,
114 1|PIPE SS D60.3X3.91 6 Mtr. |ASTM A312 TP321 32.64
114 2|ELBOW LR 90° D60.3X3.91 2 No. |ASTM A403 WP321,ASME B16.9 6.00
114 3|REDUCER CONC 60.3X48.3x2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.5
FLANGE 40NB
114.4|(FOR GEN END 4D) 31500001240 06 1 No. |ASTM A182 F321 1.147
115 PIPE ASSEMBLY FROM TERM 69D(SOVR) TO 12B(GEN)
115.1|PIPE 55 [D21.3X2.77 ] 21 M. |ASTM A312 TP321 26.67
116 PIPE ASSEMBLY FROM TERM 68D(SOVR) TO 14B(GEN)
116.1|PIPE SS [D21.3x2.77 25 Mir.  |[ASTM A312 TP321 31.75
117 PIPE ASSEMBLY FROM TERM 69C(SOVR) TO 12A(GEN)
117 1{PIPE §S |D21.3X2.77 30 Mtr.  |[ASTM A312 TP321 38.1
118 PIPE ASSEMBLY FROM TERM 68C(SOVR) TO 14A(GEN)
118.1|PIPE SS |D21.3X2.77 30 Mtr.  |ASTM A312 TP321 38.1
119 PIPE ASSEMBLY FROM TERM 438(SOUH) TO 439(SOVR)
119.1|PIPE SS D33.4X2.77 30 Mtr.  |ASTM A312 TP321 62.7
FLANGE,25NB
119.2|(FOR 439 SOVR) 31500001240 04 1 No. ASTM A182 F321 1.02
119.7|FLANGE,25NB 31500001240 04 10 No. ASTM A182 F321 10.2
120 PIPE ASSEMBLY FROM TERM 78 (SOUH) TO 7AI7B (GEN)
120.1|PIPE SS D114.3X3.05 50 Mtr. |ASTM A312 TP321 _ 1185
120.2|ELBOW LR 90° D114.3X3.05 12 No. |ASTM A403 WP321,ASME|B16.9 7.8
120.3|TEE 114.3X114.3X3.05 1 No. |ASTM A403 WP321, ASME B16.9 2.5
*120.4|FLANGE, 100NB 31500001027 02 8 No. |ASTM A182 F321 36.64
*120.5|FLANGE, 100NB 31500001000] 08 8 No. |ASTM A182F321 47.04
\ S
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% Generator Piping 800 MW for|Double Flow Seal Oil system(MATERIAL - STAINLESS STEEL) TGE-3630
REVO02
DATE-31.03.2019
PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO. / SIZE VAR, Qry. UNIT [MAT. SPEC. WT.(KG)
NO. PART NO.|ASSEMBLY | DIMENSION STD.
FLANGE, 100NB ‘
120.10}(TERM 7B GEN) 3{5 0001240 10 1 No. |ASTM A182 F321 3.62
* REMARKS FOR PROJECT SITE -ITEM NO. 120.4 & 120.5 SHALL BE USED IN COMBINATION i.e. ONE FLAT FLANGE ALONG WITH
GROOVED FLANGE WITH O-RING COVERED IN BOM TGE-3629 (ITEM NO. 120.6).
121 BRANCH PIPE ASSEMBLY TO TERM.78(SOUH) (BRANCH OF PIPE AT SINO. 120
121.1|PIPE SS D114.3X3.05 1 13 Mir.  |ASTM A312 TP321 108.81
121.2|ELBOW LR 90° D114.3X3.05 | 8 No. |ASTM A403 WP321,ASME B16.9 5.2
*121.3|FLANGE, 100NB 31500001027 02 2 No. [IS-2062 GR.B 9.16
*121 4|FLANGE, 100NB 31500001000] 06 2 No. |ASTM A182F321 1176
FLANGE, 100NB ‘ }‘
121.9|(TERM 7A GEN) 31500001240 10 1 No. |ASTM A182 F321 3.62
* REMARKS FOR PROJECT SITE -ITEM NO. 121.3 & 121.4 SHALL BE USED IN COMBINATION i.e. ONE FLAT FLANGE ALONG WITH
GROOVED FLANGE WITH O-RING COVERED IN BOM fT(:E~3629(ITEM NO. 121.5).
122 PIPE ASSEMBLY FROM U LOOP TO TERM 450 (DPR LINE SOVR,
122 1|PIPE SS |DZ1 3X2.77 25 Mtr.  |ASTM A312 TP321 31.75
123 PIPE ASSEMBLY FROM TERM 79 (SOUH) TO 295 (SOST)
123.1|PIPE SS D114.3X3.05 | 30 Mtr.  |ASTM A312 TP321 2511
123.2|REDUCER CONC 114.3X60.3X3,05X2.77 1 No. |ASTM A403 WP321,ASME B16.9 1
123.3|REDUCER CONC 60.3X33.4X2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.23
FLANGE, 100NB {
123.4|{(FOR 295 SOST) 31500001240 10 1 No. |ASTM A182F321 3.62
123.9|FLANGE,100NB 31500001240 10 10 No. [ASTM A182F321 36.2
124 PIPE ASSEMBLY FROM TERM 75(SOUH) TO [{1{SOVR
124 1|PIPE SS D60.3X3.91 30 Mtr.  |ASTM A312 TP321 163.2
124 2|ELBOW LR 90° D60.3X3.91 10 No. |ASTM A403 WP321,ASME B16.9 30.00
FLANGE,50NB 31500001240
124.3|(FOR 71 SOVR) | 07 1 No. |ASTM A182 F321 21
124 8|FLANGE, 50NB 31500001240 07 12 No. |ASTM A182 F321 25.2
125 PIPE ASSEMBLY FROM TERM 921(PEM) TO SEAL OIL CLR AIR SIDE SEAL OIL UNIT
125.1|PIPE SS D114.3X3.05 | 5 Mtr.  |[ASTM A312 TP321 41.85
125.2|ELBOW LR 90° D114.3X3.05 | 3 No. |ASTM A403 WP321,ASME B16.9 1.95
125.3|TEE 114.3X114.3X3.05 1 No. |ASTM A403 WP321,ASME B16.9 25
FLANGE, 100NB 1
125.4|(CLR. END TERM) 31500001240 10 2 No. |ASTM A182 F321 7.24
FLANGE, 100NB ?
125.9|(PEM TERM) 31500001240 10 2 No. |ASTM A182 F321 7.24
125.14|FLANGE,100NB (FOR VLV) 31500001240 10 4 No. |ASTM A182 F321 14.48
126 PIPE ASSEMBLY FROM TERM SEAL OIL CLR AIR SIDE SEAL OIL UNIT TO 922(PEM)
126.1|PIPE SS D114.3X3.05 | 5 Mtr.  |ASTM A312 TP321 41.85
126.2|ELBOW LR 90° D114.3X3.05 | 3 No. |ASTM A403 WP321,ASME B16.9 1.95
126.3|TEE 114.3X114.3X3.05 1 No. |ASTM A403 WP321,ASME B16.9 25
FLANGE, 100NB |
126.4|(CLR. END TERM) 31500001240 10 2 io. [|ASTM A182 F321 7.24
FLANGE, 100NB |
126.9|(PEM TERM) 31500001240 10 2 No. ASTM A182 F321 7.24
126.14|FLANGE,100NB (FOR VLV) 31500001240 10 4 No. ASTM A182 F321 14.48
127 PIPE ASSEMBLY FROM TERM 931(PEM) TO SEAL OIL CLR H2 SIDE SEAL OIL UNIT
127.1|PIPE SS D60.3X3.91 | 5 Mtr.  |ASTM A312 TP321 27.2
127.2|ELBOW LR 90° D60.3X3.91 | 3 No. |ASTM A403 WP321,ASME B16.9 9.00
127 3|TEE BU.SXBD.SXZ.Z’Y 1 No. ASTM A403 WP321 ASME B16.9 1.49
FLANGE, 50NB 31500001240
127.4|(PEM TERM) | 07 2 No. ASTM A182 F321 4.2
127.9|FLANGE,50NB (FOR VLV) 31500001240 07 4 No. |ASTM A182 F321 8.4
FLANGE, 50NB 31500001240
127.14|(CLR. END TERM) ‘ 07 2 No. |ASTM A182 F321 4.2
128 PIPE ASSEMBLY FROM TERM SEAL OIL CLR H2 SIDE SEAL OIL UNIT TO TERM 932(PEM)
128.1|PIPE SS D60.3X3.91 | 5 Mir.  |ASTM A312 TP321 27.2
128.2|ELBOW LR 90° D60.3X3.91 3 No. ASTM A403 WP321 ASME B16.9 9.00
128.3|TEE 60.3X60.3X2.77 1 No. |ASTM A403 WP321, ASME B16.9 1.49
Prepared by KUNAL MISHRA
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ey Generator Piping 800 MW for Double Flow Seal Oil system(MATERIAL - STAINLESS STEEL) TGE-3630
REVO02
DATE-31.03.2019
PIPING FOR SEAL OIL SYSTEM
ITEM DESCRIPTION OF SUB- DRG. NO. | SIZE VAR. Qry. UNIT |MAT.SPEC./ WT.(KG)
NO. |PART NO.|ASSEMBLY DIMENSION STD.
FLANGE, 50NB 31500001240
128.4|(PEM TERM) 07 2 No. |ASTM A182 F321 4.2
128.9|FLANGE,50NB (FOR VLV) 31500001240 07 4 No. |ASTM A182 F321 8.4
FLANGE, 50NB 31500001240
128.14|(CLR. END TERM) 07 2 No. |ASTM A182 F321 4.2
129 PIPE ASSEMBLY FROM 70B(SOVR) TO TERM 6B/6D(GEN)
129.1|PIPE S8 D334X2.77 20 Mir.  |ASTM A312 TP321 41.8
129.2|REDUCER CONC 48.3x33.4x2.77 1 No. |ASTM A403 WP321,ASME B16.9 0.35
129.3|TEE 33.4X33.4X2.77 1 No. [ASTM A403 WP321,ASME H16.9 0.2
FLANGE,25NB
128.4|(FOR 70B SOVR) 31500001240 04 1 No. [ASTM A182 F321 1.02
129.9|FLANGE, 25NB 31500001240 04 10 No. |ASTM A182 F321 10.2
FLANGE,40NB
129.14|(FOR GEN END 6B) 31500001240 06 1 No. |ASTM A182 F321 117
130 BRANCH PIPE ASSEMBLY TO TERM 6D(GEN) (BRANCH OF PIPE AT SINO. 130,
130.1|PIPE SS D33.4X2.77 10 Mtr.  |ASTM A312 TP321 | 20.9
130.2|REDUCER CONC 48.3x33.4x2.77 1 No. |ASTM A403 WP321 ASME H16.9 0.35
FLANGE,40NB
130.3|(FOR GEN END 8D) 31500001240 06 1 No. |ASTM A182 F321 17
TOTAL WT. 3780.03
TOTAL WEIGHT OF PIPING FOR SEAL OIL SYSTEM = 3780 KG
Prepared by KUNAL MISHRA
Checked by MANJU AZAD
Approved by R.LVYAS PAGE4 OF5




|
Generator Piping 800 MW fo

r Double Flow Seal Oil system(MATERIAL -STAINLESS STEEL)

e} FSF

TGE-3630
REV02
DATE-31.03.2019

PIPING FOR PRIMARY WATER SYSTEM
DESCRIPTION OF SUB-  |DRG. NO. i‘s ZE VAR, Qry. UNIT |MAT. SPEC./ WT.(KG)
ITEM NO. [PART NO.|ASSEMBLY DIMENSION STD.
301 PIPE ASSEMBLY FROM TERM.195(PW | U NIT) TO TERM. 196 ( GEN.)
301.1|PIPE S D168.3%3.40 41 Mtr.  [ASTM A312 TP321 567.03
301.2|ELBOW LR 90° D168.3X3.40 6 No. |ASTM A403 WP321,ASME B16.9 23.10
NECK \
301.4/(TERM.195 PW UNIT) 31531401088 01 1 No. |ASTM A182 F321 5.20
FLANGE, 150NB 3 :
301.9/(TERM.196 PW PIPELINE) | 31500001240] 12 No. |ASTM A182 F321 6.00
301.14|FLANGE, 150NB 1500001240 12 10 No. |ASTMA182 F321 60.00
302 BRANCH PIPE ASSEMBLY FROM TERM.205 (PW TANK PIPE LINE) TO 206 (PW UNIT,
302.1|PIPE SS D168.3X3.40 60 Mt |ASTM A312 TP321 829.80
302.2|[ELBOW LR 90° D168.3%3.40 10 No. |ASTM A403 WP321,ASME B16.9 38.50
NECK, 150NB ‘
302.4|(TERM.206 PW UNIT) | 31531401088] 01 1 No. [ASTM A182 F321 5.20
FLANGE, 150NB |
302.9|(TERM.205 PW PIPELINE) 1500001240) 12 No. [|ASTM A182 F321 6.00
302.14]FLANGE, 150NB 1500001240] 12 10 No. |ASTMA182 F321 60.00
303 PIPE ASSEMBLY FROM TERM.732 (GEN PPG) TO 731 (PW UNIT)
303.1[PIPE 8S [D21.3%2.77 100 Mir. |[ASTM A312 TP321 127.00]
304 PIPE ASSEMBLY FROM TERM.581A,5824 TO 582B,582B
304.1|PIPE SS [D21.3%2.77 50 Mtr.  |[ASTM A312 TP321 63.50|
305 PIPE ASSEMBLY FROM TERM.579 (PW UNIT) TO 140 (PW TANK
305.1|PIPE 8§ D33.4X2.77 50 Mtr.  |ASTM A312 TP321 104.50
FLANGE, 25NB 1
305.2|(TERM.597 PW UNIT) | 31500001240 04 1 No. |ASTM A182 F321 1.02
305.7|FLANGE, 25NB | 31500001240 04 8 No. |ASTM A182 F321 8.16
FLANGE, 25NB ‘
305.12|(TERM.140 PW TANK) | 31500001240 04 1 No. |ASTM A182 F321 1.02
306 PIPE ASSEMBLY FROM TERM.149(PW A NK) TO 567 (PW UNIT)
306.1|PIPE S8 D33.4X2.77) 50 Mtr.  |ASTM A312 TP321 104.50
FLANGE, 25NB ‘
306.2|(TERM.576 PW UNIT) 31500001240, 04 1 No. |ASTM A182 F321 1.02
306.7|FLANGE, 25NB | 31500001240] 04 8 No. |ASTM A182 F321 8.16
FLANGE, 25NB ‘
306.12|(TERM.149 PW TANK) | 31500001240] 04 1 No. |ASTM A182 F321 1.02
307 PIPE ASSEMBLY FROM TERM.585(PW TANK) TO WASTE GAS
307.1]PIPE S D33.4X2.77| 50 M. |ASTM A312 TP321 104.50
FLANGE, 25NB ‘
307.2|(TERM.585PW UNIT) | 31500001240, 04 1 No. [ASTM A182 F321 1.02
307.7|FLANGE, 25NB | 31500001240 04 8 No. |ASTM A182 F321 8.16
308 PIPE ASSEMBLY FROM PW COOLER INLET TO TERM 208/209
308.5|THERMOWELLFORTG | | 41531401027] 00 & No. [ASTM A182 F321 24]
309 PIPE ASSEMBLY FROM ION EXCHANGER TO PW UNITINLET
309.1|PIPE S D33.4X2.77 10 Mir. [ASTM A312 TP321 20.90
FLANGE, 25NB ‘
309.2|(VALVE FLANGE) | 31500001240 04 6 No. |ASTM A182 F321 6.12
‘ TOTAL WT. SS (KG) 2164
TOTAL WEIGHT OF PIPING FOFq AW SYSTEM (STAINLES STEEL) = 2164 KG
COMBINED WEIGHT OF THE SYSTEM (SOS+PWS) = 5944 KG
TOTAL WEIGHT b F STAINLES STEEL MATERIAL = 5944 KG
| 5/\"'?_ P \.{J"
\ S @’
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Piping for H drogen Cooler-800MW (Carbon Steel) TGE-3043
REVO5
DATE-31.03.2019
H2 COOLER PIPING
ITEM | PART DRAWING NO./SIZE | VAR. |[QTY. UNIT  |MAT. SPEC. WT.(KG)
NO. NO. [DESCRIPTION OF SUB-ASSEMBLY
1 1.1 |INLET HEADER | | 21500001127 00 1 No. |ASTM SA106 GR.B 536
2 2.1 |OUTLET HEADER ‘ 21500001129 00 1 No. |ASTM SA106 GR.B 536
3 3.1 [PIPE D168.3K3.4 200 Mtr. |ASTM SA106 GR.B 2766
3.2 |PIPE D33.4X2.90 85 Mtr. |ASTM SA106 GR.B 185.3
33 [PIPE D21.3XR2.77 100 Mir. |ASTM SA106 GR.B 127
34 |PIPE D17.1X2.31 50 Mtr. |ASTM SA106 GR.B 42
3.5 [PIPE D13.7X1.85 20 Mtr. |ASTM SA106 GR.B 10.8
3.6 |ELBOWLR45° D168.3X3.4 16 No. [ASTM A234 WPB B16.9 57.6
3.7 |ELBOWLR 90° D168.3X3.4 80 No. |ASTM A234 WPB B16.9 576
3.8 |CONNECTION | | 41500001118 00 16 No. [IS:2062 E250 BR 8
39 |THERMOWELL | | 41531401027 00 16 No. |ASTM A182 F321 6.4
3.10 |CONNECTION, 15NB FOR PG/PT 31500001190 02 8 No. |IS:2062 E250 BR 0.8
3.11 |CONNECTION 10 NB | | 41500001182 00 6 No. |[IS:2062 E250 BR 3
3.12 |CONNECTION 8 NB | T 31500001190 06 8 No. |1S:2062 E250 BR 0.92
3.13 |FLANGE NB150 31500001239 12 80 No. |1S:2062 E250 BR 480
3.14 |GASKET VITON 212X169X3TK 40 No. |HW59870 24
3.15 |SCREWHEXA-8.8 M20X8 320 No. [IS:1364PART-2,1367PART-3 82.56
3.16 |[NUTHEXA-8.8 M20 | 320 No. |IS:1364PART-3,1367PART-3 16
3.17 |WASHER MCD-ST 21 ‘ 640 No. [1S:2016-1967, IS:2062 E250 BR 10.88
3.18 |[FLANGE NB150 (C.F. OF VALVES) 31500001239 12 16 No. |IS:2062 E250 BR 96
3,19 |GASKET VITON 212X170X3TK 16 No. |HW59870 0.96
3.20 |SCREWHEXA-8.8 M20X8 128 No. |IS:1364PART-2,1367PART-3 33.024
3.21 |[NUTHEXA-8.8 M20 | 128 No. |IS:1364PART-3,1367PART-3 6.4
3.22 |WASHER MCD-ST 21 | 256 No. |1S:2016-1967, 1S:2062 E250 BR 4.362
4 4.1 |SUPPORT 21500001041 1 SET |I1S:2062 E250 BR 322
4.2 |SUPPORT U3,U4 21500001042 1 No. |1S:2062 E250 BR 330
4.3 |HANGER ASSEMBLY F1,F2,F3,F4 11500001019 1 SET 192
4.3.1 |PARALLEL BEAM IPB 100 | |L=3000 1 No. |1S:2062 E250 BR
4.3.2 |CHANNEL ISMC 150X75 | |L=1200 2 No. [IS:2062 E250 BR
4.3.3 |PIPE CLAMP | | 21500001026 10 8 No. |[IS:2062 E250 BR
434 |BEAM ATTACHEMENT M20 ‘ 41500001101 04 8 No. |IS:2062 E250 BR
4.3.5 |EYE BOLT M20 | | 41500001099 04 8 No. |1S:2062 E250 BR
436 |THREADED ROD M20X1.5 41500001131 02 8 No. |IS:2062 E250 BR
4.3.7 |TURN BUCKLE M20 41500001103 04 8 No. |1S:2062 E250 BR
4.3.8 |TIE ROD M20X2000 | | 41500001176 00 2 No. |1S:2062 E250 BR
4.3.9 [SPRING HANGER | | 41500001198 00 2 No. |[IS:2062 E250 BR
4.3.10 |SPRING HANGER 41500001199 00 2 No. |I1S:2062 E250 BR
4.4 |HANGER ASSEMBLY F5 | | 21500001043 1 SET 65
441 |PARALLEL BEAM IPB 100 | L=1800 2 No. [1S:2062 E250 BR
4.4.2 |BEAM ATTACHEMENT M20 41500001101 04 1 No. |1S:2062 E250 BR
443 |EYEBOLT M20 41500001099 04 2 No. |IS:2062 E250 BR
444 |PIPE CLAMP 21500001026 10 1 No. [18:2062 E250 BR
445 |THREADED ROD M20X1.5 41500001131 02 1 No. [1S:2062 E250 BR
446 [TIEROD M20X2000 | | 41500001176 00 i No. |[IS:2062 E250 BR
447 |SPRING HANGER 41500001199 00 1 No. |IS:2062 E250 BR
448 |TURN BUCKLE M20 | | 41500001103 04 2 No. |[IS:2062 E250 BR
4.5 |HANGER ASSEMBLY F6 | | 21500001044 1 SET 63
451 |PARALLEL BEAM IPB 100 f L=1800 1 No. |18:2062 E250 BR
452 |PLATE 41500001177 00 1 No. [1S:2062 E250 BR
453 |BEAM ATTACHEMENT M20 41500001101 04 2 No. [1S:2062 E250 BR
454 |EYE BOLT M20 ‘ 41500001099 04 1 No. |IS:2062 E250 BR
455 |THREADED ROD M20X1.5 41500001131 02 1 No. |[IS:2062 E250 BR
4.5.6 |TIE ROD M20X2000 | | 41500001176 00 1 No. |(IS:2062 E250 BR
4.5.7 |SPRING HANGER | | 41500001199 00 1 No. [IS:2062 E250 BR
\
i Prepared by KUNAL
Checked by MANJU
Approved by R.L. VYAS
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Piping for Hydrogen Cooler-800MW (Carbon Steel) TGE-3043
REVO5
DATE-31.03.2013 ¥

46 [HANGER ASSEMBLY F7 21500001045 1| SET 60
4.6.1_|PARALLEL BEAM IPB 100 L=1800 1 No. [15:2062 E250 BR
46.2_|BEAM ATTACHEMENT M20 41500001101| 04 1 No. [15:2062 E250 BR
463 |EYE BOLT M20 41500001099 04 2 | No. |I5:2062 E250BR
4.64_|PIPE CLAMP 21500001026] 10 1 No. [1S:2062 E250 BR
465 _|THREADED ROD M20X2000 41500001178] 00 1 No. [15:2062 E250 BR
456 |SPRING HANGER 41500001199 00 1 No. [1S:2062 E250 BR
47 |HANGER ASSEMBLY F8 21500001046 1| SET ' 60
471 |PARALLEL BEAM IPB 100 L=1800 1 No. [15:2062 E250 BR
4.7.2_|PLATE 41500001177] 00 1 No. |15:2062 E250 BR
473 |BEAM ATTACHEMENT M20 41500001101] 04 2| No. |I5:2062E250 BR
4.74 |EYE BOLT M20 41500001099 04 1 No. [IS:2062 E250 BR
475 |THREADED ROD M20X2000 41500001178 00 1 No. [15:2062 E250 BR
476 |SPRING HANGER 41500001138] 00 1 No. _[1S:2062 E250 BR
48_|PIPE CLAMP NB150 21500001026] 10 30| No. |IS:2062 E250 BR 72
49 _|FLAT 5X40 6| Mir. [15:2062 E250 BR 9.42
410 |ANGLE 75X75X6 10| Mu._ |IS2062E250BR | 68
4.11_|CHANNEL ISMC 75 6| M [15:2062E250 BR 42.84
TOTAL WT. (KG) 6873 .
TOTAL WEIGHT OF PIPING FOR H2 COOLER SYSTEM = KG

Prepared by KUNAL
Checked by MANJU
Approved by R.L. VYAS PAGE 2 OF 2
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2. APPLICATION :

ELITERVIN JdraE  u Rl HW-39870
£ ‘ o — =Rgr)
E 2 '
PLANT PURCHASE SPECIFICATION [Pa9e 1 of 11
(HEEP - HARDWAR)

- FLOUROCARBON /VITON RUBBER SHEETS, GASKETS
é; CORDS, PROFILES, MOULDINGS ETC
% % Supersedes old standard no. TG-60101,

= TG-60108, TG60154, TG60158,TG-60413
B oo partially, TG-60414, TG-60415
Bk
&
E E 1. GENERAL :

This specification governs the quality of fluorocarbon/viton rubber sheets, gaskets, cords, profiles
& mouldings of different grades..

Used as gaskets, mouldings & seals in DC & AC machines, water turbines,

shunt reactors and generators.
3. COMPLIANCE WITH NATIONAL STANDARD :

There is no Indian standard covering this specification.

4.1 SIZES
- Length x Width x Thickness of sheet shall be stated on the order.

4.2 TOLERANCES

4. DIMENSIONS AND TOLERANCES

- Gaskets, mouldings, cords, profiles shall be supplied as per our drawings.

- Preferred thickness of sheets & gaskets shall be 2,3,4,5,6,8,10,12 & 16 mm.

Variation in individual piece not to increase more than 50% of given tolerance. Unless
otherwise stated on the order/drawing tolerance on length, width and thickness shall be as

follows:-
B e D k] R T FEER
E"é - NAME SIGNATURE & DATE
‘ o
o T
E g = ) s TRANSLATED BY
W)
- TSX 7 K. Cirah ‘l\k ol P WORKED BY Amit &w—a} 21wk
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4.2.1 On Length & width: +3 % (Max.3mm)
4.2.2 On Thickness: +10% upto 4mm thickness
+0.40 from 05 to 08 mm

+0.60 from 09 to 12 mm.
+0.80 from 13 to 16 mm,

4.2.3 On Cord dia: +0.20mm upto dia. 06 mm.
+0.25mm from dia. 07 to 12mm.
+0.30mm from dia. 13 to 20mm.
+0.35mm from dia. 21 to 30mm.
+0.40mm from dia. 31 to 40mm.

5. FINISH & FREEDOM FROM DEFECTS :

Material shall have a smooth finish when seen with a
magnifying glass (1X10). All ingredients of the mix shall be free from grit and extraneous
matter. The selection and processing of the ingredients shall be such that the vulcanizate is
free from surface imperfections, blisters, porosity, voids, inclusions, flow marks, inadequate
joint of moulding blank, cracks, twists and other defects which could impair the satisfactory
performance.

6. CHEMICAL COMPOSITION :
Sheets, gaskets, mouldings shall be made out of fluorocarbon rubber,

7. IDENTIFICATION :

The material when identified by infrared spectrometer or by infrared spectrometer or
by other convenient method shall be of fluoro-elastomer rubber. It is inert to 80% H2S04 or
concentrated HNO3. Burns brightly in flame but extinguishes immediately on removal from
flame.

8. TEST SAMPLES :

The test certificates in respect of tests at sl. No. 9 & 10 shall be supplied alongwith
test samples. The samples shall have the same composition and shall be made by the same
process as the original product. Supplier shall not change the composition/ process after type
approval. In case of any change, the same shall be revalidated from BHEL.

[ e wEn
P-272)

INVENTORYN

= A
ool
'E 2 | 8.1 SAMPLE FOR ROUTINE TESTING
EE> Solid cylinder dia. 294+0.5 x 12.54¢0.5 -----m-mmmmmm- 3 nos.
=
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E? Extra component in case ‘O’ ring

23 Or if otherwise mentioned in P.O, ~-------=-=-=---- 1 No.

£

The samples for routine testing shall be supplied alongwith the consignment. The compression
test & any other test to the extent possible shall be carried out on the original supplies to
ascertain the reliability of the supplies material. In case of gaskets & moulded articles the
testing may be done on 5% pieces selected at random. In case of cords the required length for
testing may be taken from each roll supplied.

8.2 SAMLES FOR TYPE TESTING :

Sheet 150x150x3mm . 3 nos.
Solid cylinder dia . 29+0.5 x 12.5+0.5 -—------m----———- 9 nos.

A complete set of test samples for type testing shall be supplied for testing/evaluation at
BHEL for vendor approval as well as once in a year for revalidation of vendor approval. A
complete set of test of test samples for type test shall also be supplied alongwith
consignment in case it is specially asked for in P.O./enquiry.

9 ROUTINE TESTS :

9.1.. DIMENSIONS AND TOLERANCES:

= E To be checked as per clause no. 4.
- iF

gl 92 FINISH& FREEDOM FROM DEFECTS :
E :Es EE To be checked as per clause no. 5.
, 4
E E i 9.3 HARDNESS (B.S. 903: PART A 26: METHOD N) :

&

%
% EE Unless otherwise stated on drawing/purchase order, hardness shall be 80+5 IRHD.

EE

4 E 9.4. COMPRESSION SET AT 200°C FOR 22 HRS. (1S:3400, PART X)) :

2t o

B E 14%0 max.
9.5. IDENTIFICATION : As per clause no.7.
B[]
e Amit V) 1o
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55 10. TYPE TESTs :
"z 10.1 TENSILE STRENGTH (IS:3400. PART 1. DUMB BELL) :
£ 10 N/mm’ Min,
3
84 10.2 ELONGATION AT BREAK (IS:3400. PART I . DUMB BELL) :

150%Min.

10.3 COMPRESSION SET AT 200° C FOR 22 HRS. (IS : 3400. PART X) :

14% Max.

10.4 COMPRESSION SET AT 200° C FOR 70 HRS. (IS : 3400. PART X) :

25% Max.

10.5 ADHESION TO & CORROSION OF METALS (BS: 2751. APPENDIX-A) :

There shall be no corrosion or pitting of the metals and the material shall not adhere to the
metal surface or show any sign of liquid exudation.

10.6 ACCELERATED AGING. (IS : 3400. PART IV) :

10.6.1 AGEING IN AIR :

The specimen shall be aged in air for 168 hours at 200+5° C. Following shall be the changes
over the values obtained at clause 09.3, 10.1, 10.2.

Change in Hardness Not more than +5 IRHD
Change in T.S. +2.5 Nfmm2
Elongation 125 % Min.

10.6.2 AGEING IN OIL :

The specimen shall be aged in insulating oil, confirming to IS : 335, for 168 hrs. at 100 °C.
After oil is wiped by blotting paper, the specimen shall show the following properties.

10.6.2.3 OIL ABSORPTION :

The original weight of the specimen shall not increase by more than 1.5%

Wt e de
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10.6.2.2 CHANGE IN YOLUME : =+ 5 % Max.

10.7 RESISTANCE TO SOLVENTS, LUBRICANTS ETC :

The material shall have long wearing characteristics, resistance to oil, fuels, grease,
tubricants, solvents etc., coupled with excellent resistance to atmospheric oxidation.

11 STORAGE :

The finished rubber items shall be stored at ambient temp. not exceeding 30 °C & not below
15 °C. Condensation, moist conditions should be avoided and humidity generally should not
exceed 80%. Exposure to direct sunlight, strong artificial light, ultraviolet light should be
avoided. Contact with liquid or semi-solid materials should be avoided. Under the
recommended storage conditions, shelf life is considered to be 2 yrs.

12 TRACABILITY OF MATERIAL :

The supplier shall print the name of his organization, monogram, month & year of
manufacture on each and every item. In case of cord the same shall be done on every meter .
length. The printing so done should not damage the surface of rubber component and no way
affect its quality

13 TEST CERTIFICATES :

Unless otherwise stated, three copies of the certificates shall be supplied alongwith each
consignment giving the following information:-

-Fluorocarbon/Viton Rubber to BHEL

Purchase specification No. :

-BHEL purchase order No.

-Drawing no. & item no. if any

-Supplier’s Name

-Batch No. and Month & Year of manufacture :

-Size & Quantity supplied

i) I A
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-Test results of routine tests
as per clause No. 09

-Reference & copy of test
Report as per clause no. 10 -

14 INSPECTION AT SUPPLIERS WORK :

All the facilities shall be provided by the supplier for carrying out the inspection at supplier’s
works. The BHEL shall have the right to check at manufacturing stage of the product
ordered.

15 PACKING & MARKING :

The material shall be preserved with french chalk powder, packed to prevent damage from
contamination and handling during transit & storage.

The moulded articles should be packed individually in a sealed transparent plastic cover
packing which should be further kept in a carton having max. gross wt. of 10Kg

The “O” rings may be packed in a similar way as above. The cords should be rolled over
wooden/plastic drums of dia. 250mm with max. gross wt. of 10Kg and the drum should be
sealed air tight. The drum flange size should be such that the cord when rolled does not
project over the flange. The minimum length of the cord required in a single piece shall be
mentioned in the P.O.

Each package shall be legibly marked with the following information:-

-Fluorocarbon/Viton Rubber to BHEL
Purchase specification No. :

-BHEL purchase order No. -
-Drawing no. & item no. if any

-Supplier’s Name

E w -Batch No. and Month & Year of manufacture :
e
M
E < § -Size & Quantity supplied
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16 ACCEPTANCE CRITERIA :

The items shall be accepted by BHEL on the basis of the following:-

-Compliance certificate furnished by the supplier.

-Test certificate furnished by the supplier as per cl. No. 13

-Testing carried out by BHEL on furnished products or otherwise.

17 REJECTION :

BHEL reserves the right to reject the entire lot of material, if found not confirming to
stipulations of this specification. Parts of the lot not subjected to testing but found to be
defective and those with hidden defects can also be rejected later on.

PROFILE VITON

TYPE 107.001

|t g T
INVENTORYNO.

P-72)

REV.NO.
01

frmfureat Amit 2N)

WORKED BY \’}Q/)/ 2l I fo
EilEeal Rakesh Kr. .

CHECKED BY A Jﬂ]'l[]]a




Fwms  wa ke HW-59870
e T8 11 @ 8
£ (o — =hem)
© PLANT PURCHASE SPECIFICATION |Page 8 of 11
(HEEP - HARDWAR)
. TYPE 502.003
t : FLUOR-KAUKSCHOK,
:
2000
E E‘:ég (/\ | i
i3 /i// )
O3l ]
Lsis
LTE2E
“Es2
EEls
55 SKETCH PROFILE RUBBER VITION
HW5984588013
. f
'l
14 é’é
&
£ %
3
3
E%
E B
B
L
TS\
o Amit . O
E g l;;SV.NO. WORKED BY r&“’b‘/ 7/’““\‘0
z | e Rakesh K.
%% % CHECKED BY e W’ {\\\\\\a
z .
=




faTien @ T
SIGN & DATE

et wma At
@a - =hgErR)

(HEEP - HARDWAR)

PLANT PURCHASE SPECIFICATION

HW-59870

TS 11

w9

Page 9  of 11

SUPERSEDES
INVENTGRY NO.

| g e A
wftreftm wem &

any way

ctly or indireetly in

detrimental to the interest of the company

OPYRIGHT AND CONFIDENTIAL
The information on this documents is the property of ‘Bharat Heavy
Elecirical Limited.It must not be used dire

~

(

WERSR vd Ta-g

gy § € 1 HEen A 39 v o Wi & v weae o
Smedel T ¥ el ot e WA, i o el & e erfiremee 8 | fm e |

Profile NO. 501-026 d=10+0.3

PROFILE NO. 502.004

25

©
| 7
| H JL\
J 7 AT
W (1; /

O-RING

SN /

e~ _

Q/

7
/

B

Mat.Code =HW598368101

DIMENSIONAL DETAILS AS PER TABLE-1

e B |12 ‘

Fs

E 2 E-: NOTE :LENGTH OF ALL PROFILES AS PER PURCHASE ORDER

EE|T

o Amit ¥

; s | IS;EV.NO. WORKED BY &‘w\}’ ‘-):\‘““0
g |a strerat Rakesh Kr. -

E % ; CHECKED BY e @g@ gﬁ\\\\\a
N




& ITEATTA ¥ s faferder HW-59870
i = 11 &1 10
w0
: s Ha — ahgr)
; PLANT PURCHASE SPECIFICATION |Page 10 of 11
(HEEP - HARDWAR)
.
5 TABLE-1
g2 ar = a1 az a1 R
3 EiLTOL AL, FHET ALLTOL 3l 7. AiLT0L
- & id & 347 4 # w111 b E i
B 15 ¥l 3 35 2 0.08 | #9.0 57 puad
E ’“E“ B aot6 [ 18 | sewr | & 154 3 coi |28 | tus 3 T
L 1 2 A ] -3 3 Bl E E 3t
% E & 3 +01 43 4 L011 |  Su 5 2512
E T 24 13 IR 44 E ®0i1 i L] %L1k
) 3 + G E3 442 i ) 53 R 458
£3 2102 24 382 t4 T £0.14 a4 205 3 251
2¥ 4 28 | som [ = 4 €01 | 8437 EEET
Iy g i E 14 &5 35 #0.1% &3 5 #4833
= i w | ser | 33 3 3| w01 | sz | sos | sy | waia
Z3Eg 03 2.4 e & 1% LR it & .
Bzit 1 s | Y T | e [ 3 [ eea [ v | ; s |
Zexg 1| s0s 24 48 & 2038 | a2 = 57 | =o34
SER 3 15 £GT & 3 #0.1 168 3 183
g 238 1 E) +0.1 st 54 P) =01 | uwms 57 | xois
Z izt 153 14 | zpm 5 < o1 | 122 3 Y
NEEE 1% 3 col 52 3 o1 122 21 z
£ g 143 §0.25% a4 £ 68 T FEER F} T 133 % #8311
S i3 E 13 582 57 | saze | e s 1
| E 4 % 3 €01 Y 4 #EGTE 126 E] +#3.3
2 i T o o T e
- = '-5. 5 3 i 3 Xk E) *0.1 Llad ] & k- 2NN
- 153 4675 24 £ 008 S 3 i§3 4
] 1 ¥ 04 0 4 20,11 | 124 3 £4.2
= 135 24 Ak 5 H $0.36 | 1342 5.7 £ 4.44
e g 1 3 101 B2 3 20,1 125 P 01
E g 8.3 4 602% 24 #1309 B4.2 .63 5.7 #0148 138 £ 3.5 & #1354
§ s I 4 £111 HS 13 e | 3 IRt
i o k] —— 2.4 & 1% b7 4 picid 3 XL
& a0 ' 5 $0.12 & 4 »6.1 132 & ptid
E E # .3 E] £01 %3.2 £F 20,14 135 4 -
i f FUE] 2.4 i) £.E3 & #0.1 13E £ 325 3 81
E % £ 212 | soa |28 | #tms [ m 5 | z032 | 140 3 '
& Akl 34 i1 i w1 14F & X183
£ 7 15 £607 i § 031 | 14 & #{h11
EE Tz P o1 1.2 55 | w014 | 146 a 016
E ¥ dre 3 i 1 EEE 3 6. 150 +5.75 4 0.5
' E did 4.4 24 LG 74 El 158 § 2054
g g Fi 4 #0.1 a2 BE &6 14 1%:4 & EL A
)4 E 2453 24 £ Fad &7 214 185 & # 3.31
E & rE) 2.4 £ 1555 ¥y 4 =011 | 158 5 43.34
E 4 4 ) 2 #31 | w0 | xmas 3 *8.3
a3 e} 3 #0B1 ) £IEE & 4,12 160 L P
o i 4 i 1 0.1 i 3
E i I 43 15 11 #a.3 L1 =114 164 4 #8418
o ol a3 3 #01 & 1 # 6,1 168 5 #8034
Ea s m 4 s011 | & | o | 4 2033 | 190 | s34 | s
A 3| sod 3 «01 | &l 5 , [T 11| eozd
IR — = £0.34
-y 352 3 #11] 4.2 67 17 3 #0617
T Arnit « D ,‘:‘\\\“b
E 2 (}}FV'NO' WORKED BY G&’ﬁh/
558 | st Rakesh Kr. - \\\{\a
58 | CHECKED BY ¢ f‘\ '
= e ks
15 e
.




drms  wa fafd HW-59870
B ow
X ys 11 @1 11
% : @a — shgr)
PLANT PURCHASE SPECIFICATION |[Page 11 of 11
(HEEP - HARDWAR)
wy g - T
15 3 a2 A1 4z a1 i
8z AL T, ALTOL %Il TOL ALLTON ALLTOL 221 TN,
s BE | 2125 B sois | 3ss $25 5 smiz | 780 12 2024
ug 84,3 27 1034 | 380 4 3411 778 4£3 4 2Lt
183 +1E 4 181} 357 33 2011 [ s # F0E
. 185 3 s042 | ¥ o o D 12
3 E 356 2 | eoat | 575 | x5 | e | 0% am | es EI
£ 152 £ 2034 | 380 4 w811 | aa7 4 £043
E 185 5 LE 3 ¥0.08 | 580 1 815 | & 12
E 20 3 403 3ES 12 W24 | 520 - 12 aedd
A 4 031 | ses +25 5 zb)z | 502 4 =051
N ] ] +01 &0 3 2811 | 658 w 018
£2 204 4 $0.1 | 315 | 3335 5 I T 10 £0iz8 |
T8 = F il :
23: 5 +1E 5 1017 | a3 5 53 = 3634 |
Eiz 43 4 03 | 438 5 kx| sen 20 iz 018
SsSE 218 & t0IE | 435 4 a1 | @ez g 2016
8g5s 20 3 101 | 43 | 3315 | @ | zae | oo [} PIE
7 23E R B 4092 | 438 [ £0.11 | w15 B £ 01E
8% 3 : 2t % 1E & 534 245 5 afhiz 1022 B 4 L
it 28 4 $613 | 48 5 appy RS &% 12
<Zt § 23 FEE 5 4352 455 5 ) LT 12 a4
L 8Ee a3 B w032 | 473 , 15 2005 | LMD 12
% 4=§ %?Z, 743 [ 044 [ xi1 315 5 s013 1IH5 B & BLE
ReTt 243 2 1E 4 TR 5 : 1ap | swt 12 | se04
ZE £ = 244 7 1035 435 £315 4 #4111 1748 £ 2016
Qs 5 £ 4032 500 5 =003
TRt 7 & 4034 | 510 5 =014
= e 3 xoal | 530 14 % +5.11
pice) % LE ¥ 1016 530 5 =01z
z P & 036 | 5w 12 3024
4 E 5 EY 4 [Tt} 550 ! 281
E E pized i * 0. 4F 540 L) 3 111
g IES F 401 534 5 2R1E
b E %S %2 5 +012 | 580 B 2015
E 265 i $0.15 | 380 5 S 0.3
E i E 75 2 012 | 50 13 sdLE8
b 280 4 0311 | & 14 12 125
B %E ) 12 z t032 | 585 F] &0.11
o ET ) +016 | 580 5 2112
£ 286 ] o] 538 ] 2805
% E 2 s 3 +03 | B0 4 PERT)
EE 5 & €034 | &0 1% 1 £0.18 |
wE e £2 3 021 | #13 B A0.16
= E | as0 £ EL 8L ¥ | i ] 1%
EE B 4 1011 [ s ] )
z z 306 4 $0.11 555 4 .11
: = 30 5 #3312 E50 $5.3 12 L824
315 $25 4 101 | 5E 12 s
o 5 B 4012 i 1 $3.48
E 219 ae 4 03l | ¥E & €811
- = 0 a0 +0.38 750 I #1158
A 35 H 2012 745 £53 7 2 0.15
EG IS 2@ | 413 4 it |15 £ 20,14
wl ¥ “
[& 255 4 759 1y E18 |
fopforepet Amit Y \
E g OR;EV'NO' WORKED BY C}Q”‘/ jﬂ\“ ‘0
=& |3 e Rakesh Kr. U")\ - w
%8 N CHECKED BY W ) l l
=
=3 I
U




HW0400595, PAGE-7

SIGN & DATE

e g geTRT

. HW0850199
O W9 (F19 : §RER) e
PLANT STANDARD (HEEP: HARIDWAR) Page | | of 58

NO

SUPERSEDES

INVENTORY

Introduction:

Based en PV eooLG-0-00000

Non-destructive testing of welded joints
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Fu This Standard deals with the testing of weld joints in assemblies within the boundary of the “turboset”
é % (turbine, generator, condenser) and their related piping assemblies.
E For simplicity and convenience of use, the standard has been divided into following parts:
38s § Part Description Page No.
Ei:
G§3= | Part1 General Principles Pages (2-8)
§ 5 Part 2 Requirements on test procedures Pages (9-33)
Lg 225 | Part24  Hardness Testing Pages (34-45)
'g g2 2 Part 10 Part Specific,information on Heat Exchangers Pages (46-48)
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Content
0. Introduction
0.1.General
0.2. Requirements of the standards to be considered
0.3. Requirements of the weld seam quality
0.4. Requirements of the extent of testing
Scope
2. Structure and layout
3. Applicability of ISO 17635
3.1.General
3.2.1SO 17635 Exclusions and additional requirements
3.2.1.1SO 17635, Subclause 3.6 ‘Inspection lot’
3.2.2.1SO 17635, Subglause 5.2 'Extent of testing’
3.2.3.1S0O 17635, Subclause 6 ‘Personnel qualification’
3.2.4.1SO 17635, Clause 7 ‘Testing organization' .
3.2.5.1SO 17635, Subclause 8.1.1 'Written procedures’
3.2.6.1SO 17635, Subclause 8.2.2 ‘Final report’
3.2.7.1SO 17635, Subclause 10.3 ‘Time of testing’
3.2.8.1SO 17635, Subclause 10.4 ‘Non-acceptable indications’ R
4. Separate requirements
4.1. Testing method
4.1.1.Visual testing (VT)
4.1.2.Hardness testing (HT)
4.1.3.Testing for surface discontinuities (PT and MT)
4.1.4 Testing for internal discontinuities (RT and UT)
4.2. Identification marking
4.3. Testing and evaluation of weld areas and weld groove faces
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Introduction
0.1 General

This test specification shall ensure the testing of weld seams to necessary quality and required parameters,
which fundamentally shall be stated in a design drawing.

0.2 Requirements of the standards to be considered

This specification refers to the testing of weld seams, within system boundaries of the “turboset” (turbine,
generator, condenser).
The requirement of piping are described in HW0850199-11 “Piping".

Note: In case, any assembly is governed by pressure vessel requirements, the same shall be clearly mentioned
in the drawing. Applicable NDT specifications (techniques and acceptance norms) shall be written in the drawing.

Hereby, the drawing specifications shall be read as follows:
- Testing according to HW0850199

0.3 Requirements of the weld seam quality

The drawing shall indicate the weld seam quality of every weld seam (quality level according to HW0620099).
Hereby, the drawing specification could be read as follows:

- Quality level according to HW0620099- BS/BK ;

- Quality level according to HW0620099- CS/CK  »

- Quality level according to HW0620099- DS/DK

0.4 Requirements of the extent of testing
The drawing shall indicate the extent of testing of weld seam in the form of an inspection stage as a percentage
value according to Table 1 or a serial number of HW0850199-Part11.
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1. Scope

This test specification is applicable to inside plant and manufacturing at sub-contractor works and Service
/Erection at site whenever mentioned in the relevant drawing.

It applies to newly manufactured components or repaired jobs. This also applies to purchase parts, when required
by applicable purchase specifications.

This specification does not apply to the testing of deposited surfaces (cladding, sprayed coatings etc.) but may be
cross-referenced as a requirement in other test specifications and welding instructions for such processes.

2. Structure and layout

HWO0850199 consists of:

— Part 1: General principles;

— Part 2: Requirements on test procedures;

— Part 2.4: Hardness testing;

— Part 10: Part Specific Information on Heat Exchangers
— Part 11: Component-specific gdata for piping.

3. 3. Applicability of ISO 17635 )

3.1. General .
Further additional requests and requirements to ISO 17635 are described in Subclause 3.2.

3.2. 1ISO 17635 Exclusions and additional requirements

3.2.1. IS0 17635, Subclause 3.6 ‘Inspection lot’ :

Where the extent of testing is < 100 % each inspection lot shall be determined according to the requirements of
ISO 17635, Subclause 3.6. The following applies over and above the requirements of ISO 17635:
(1) Only those parts and components of a work order may belong to one inspection lot, for which the extent of
testing is indicated on the component drawing. The inspection lot is defined by the testing department.
(2) Where the extent of testing is < 100 % and longitudinal welds are joined to circumferential welds, the weld
intersection shall be included in the testing.
(3) Where the extent of testing is < 100 % and the inspection lot comprises several welds, it is not necessary that
portion of each weld to be included in the testing, provided that all of the above mentioned requirements have
been fulfilled.
(4) Where the extent of testing is < 100 % and the inspection lot comprises several identical component parts, it is

not necessary that portion of each component part to be included in the testing, provided that all of the above
mentioned requirements have been fulfilled.
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The extent of testing can also be given directly as a percentage value or as a serial number of the tables of Parts
1and 11. Parts 2, 10 and 11 provide an overview of the requirements regarding the testing of welded heat
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ég 3.2.2. ISO 17635, Subclause 5.2 ‘Extent of testing’
Zz The required testing grade or category of service requirement defines the extent of testing which is mentioned in
zz the component drawing. A testing grade is generally indicated. There are 7 different testing grades from 1 to SM.

The relationship between testing grade and extent of testing is shown in table 1.
E Table 1 — Relationship between testing grade and extent of testing
i Testing 1 2 3 4 5 st SM
grade
%Extent of testing in 100 50 25 10 5 <5 a

#100 % visual inspection (VT) and UT/RT testing at weld intersection.

exchanger and piping components. The requirements of the drawing are to be followed.

Testing personnel are required to be certified in relevant NDT methods from ASNT/ ISNT/ BARC or other
similar institutions. For ultrasonic testing, a certified Level 2 personnel is required. For RT, PT and MT level 1
is sufficient if the tests are performed under supervision of level 2 or level 3 personnel. If the direct super-
vising level 2 or level 3 personnel sign the testing report and HW0850199 Part 1, Subclause 3.2.5 is fulfilled,

3.2.3. ISO 17635, Subclause 6 ‘Personnel qualification’

no written instruction is required.

If testing is not performed by the manufacturer's own testing organization but by external testing

3.2.4. ISO 17635, Clause 7 ‘Testing organization’

organization, its testing personnel shall be qualified as mentioned in Subclause 3.2.3 above.
The organization will also be capable of carrying out testing as per requirements of this
specification.

3.2.5. ISO 17635, Subclause 8.1.1 ‘Written procedures’

Written procedure is not required, if tests and evaluations are performed according to the standards listed in
Table A.1 to A8 of ISO 17635. When minimum test requirements cannot be fulfilled and therefore additional
tests become necessary, written procedure will be required.
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3.2.6. 1SO 17635, Subclause 8.2.2 ‘Final report’

No final report is required if testing records are available for all the required tests on a component. These
testing records are to be countersigned by the testing supervisor.

3.2.7. I1SO 17635, Subclause 10.3 ‘Time of testing’

Contrary to the requirements of ISO 17635, the execution of volumetric testing prior to surface testing is
permitted. ;

In line with this test specification the following applies in addition to the requirement of ISO 17635, that tests
should be performed subsequent to completion of the requisite heat treatments:

(1) For welds, which shall be tested using both ultrasonic and radiographic methods, the rad|ograph|c
testing can be performed before final heat treatment.

(2) In the course of manufacture it can become necessary to perform testing before final heat treatment as
the examinability of test pieces or individual areas to be tested, may be impaired to such an extent that
the requirements of this test specification cannot be fulfilled. For example, the inside areas of the
turbine casings, which are not accessible at the time of heat treatment.

(3) For pressurized cast sfeel parts which are heat treated, after construction welding, it is necessary to
repeat the surface crack testing on the heat affected zone in accordance with the applicable cast steel
testing specifications.

3.2.8. ISO 17635, Subclause 10.4 ‘Nen- acceptable indications’

ISO 17635 requires that the procedure for processing of non-acceptable indications has to be de-
scribed in application standards. The following requirements apply for this test specification:

(1)  Non-acceptable indications are generally repaired. The repaired areas will be tested at least in the
same way as required for the original weld.

(2) Only in exceptional cases, non-acceptable indications can be tolerated if appropriate measures are
taken such as calculations or other suitable measures (repeat testing after a set number of
operating hours etc.). Acceptance in such cases will be provided by Engineering Department.

(3) If non-acceptable indications can be removed by grinding. The cavities can remain without any
further activity provided that the limits according to ISO 5817, number 1.14 are complied with.

The procedure for increasing the extent of testing will be as follows:

(4)  For all inspections where the extent of testing < 100 %, the next higher testing grade or extent of
testing shown in Table 1 shall be applied, if non-acceptable indications are found. If non-
acceptable indications are found after extending the testing, an extent of testing from the next
higher testing grade will be implemented again. By further occurrences of non-acceptable
indications, this procedure has to be repeated until the extent of testing reaches 100 %.

(5)  For all inspections where the extent of testing is < 100 %, where non-acceptable indications are found
and where a common cause has been reliably detected (e.g. limited access for welding in localized
areas), all welds and areas which could exhibit the same discontinuities shall be tested.
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2] | 4. Separate requirements
== 4.1. Testing method
As per the quality level and the extent of testing in the drawing, the following testing methods are generally
Fa applicable:
EE
gg 4.1.1.Visual testing (VT)
5 Irrespective of the testing grade mentioned in the drawing, 100 % visual inspection has to be performed as

described in HW0850199-Part 2, Clause "Visual testing".

I any way

4.1.2.Hardness testing (HT)

f Hardness testing is to be performed as per standard HW0850199 part 2.4
é 4.1.3.Testing for surface discontinuities (PT and MT)
V.S

8 The penetrant testing (PT) and the magnetic particle testing (MT) are considered equivalent within the
o) scope of this test specification. MT is the preferred method on welds which have been ground smooth in
& ferro-magnetic materials (e.g. structural welds in cast steel, gas turbine casings etc). PT is the preferred
= method on weld surfaces, which have not been ground, eg. fabricated turbine casings.
':j. Even if it is not mentioned in the component drawing, the weld areas of welded on technological supports
P will be ground smooth suitable for testing following removal of the technological supports. Components
O manufactured from materials in HW0850199 part 2.4, Table 1 are subjected to a surface crack testing.

PT or MT is not to be performed in the area of backing strips.

Electnical |

= E 4.1.4. Testing for internal discontinuities (RT and UT)
E . Via the testing grade, one of the two volumetric testing methods - radiographic testing (RT) or ultrasonic
pe E testing (UT) is to be performed. The following are the conditions:
Er « Welds on nipples and nozzles with inside diameters < 100 mm or a connecting weld thickness < 15 mm
Z L will be subjected exclusively to a surface crack testing (outside and where possible inside, also).

?E E ; * Unless otherwise defined in the drawing, all welds without full penetration will be subjected to surface

E §t crack testing only.

. FRE * Irrespective of the testing grade, welds with the quality level ‘D’ will not be subjected to radiographic or
EE ultrasonic testing, but only to surface crack testing.
Ep « Radiographic testing and ultrasonic testing may be omitted, if the testing grade is 5 or St (extent of testing
k2 < 5 %) and penetrant or magnetic particle testing can be performed on both weld surfaces.

¥ E * The following applies for weld joints for which a test scope of < 10 % is required and which, based on the
5 radiographic testing and ultrasonic testing, are subject to test restrictions because of backing strip
FE remnants and/or permanent connections:
E

- Volumetric testing is omitted. Instead, the surface crack test has to be carried out with a doubled
extent of testing.
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; « The following applies for weld joints for which a test scope > 10 % is required and which, based on the
=z radiographic testing and ultrasonic testing, are subject to test restrictions because of backing strip
£z remnants and/or permanent connections:
52 - The bottom 5 mm of the weld joint cannot be assessed by ultrasonic testing.

- Generally root imperfections cannot be ruled out by ultrasonic testing and radiographic testing.
i e On Generator Stator Frames with a testing scope < 10 % on which no volumetric testing (RT/UT)
EE is performed, a 100 % surface testing is required. This requires a prior approval of the engineering.
T E
E; On austenitic welds with a required test range of < 10 % (test scope 4 and higher) according to drawings, the
7 volume testing can be dropped, if a 100 % surface crack testing is carried out on both sides of the seams.

4.2. |ldentification marking

Where the extent of testing is < 100 %, the test sections may be marked on the component. For example
by zero stamping next to the weld with an arrow pointing towards the test section. If not every weld has been
tested on a component, the testing report should indicate on which welds which extent of testing has been
implemented.

Welds where location of test section is clear through the testing report in conjunction with drawings,
isometrics etc. and which have been completely examined don'’t have to be marked.

Welds, with indications above the recording level or with non-acceptable indications, are always to be
marked in such a way, that the position of the indications can be found at any time (e.g. through a zero stamp).
Alternatively, the same should be clearly mentioned,in the testing report. Ferritic materials with a wall thickness
of <4 mm have to be marked with an electric engraver. Austenitic materials shall not be marked
mechanically

COPYRIGIHT AND CONFIDENTIAL

Electrical

. 4.3. Testing and evaluation of weld areas and weld groove faces

In the cast steel parts, surface crack testing on the weld edges will be performed before welding.

Welding ends on cast steel parts subjected to operational loads shall be subjected to a surface crack
testing and a volumetric testing. The same shall be mentioned in the drawing.
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Non-destructive testing of welded joints — Requirements on test procedures

(Part 2)

Content

Scope

PN =

General requirements
Abbreviated terms
Standards to be applied

4.1.1SO 17635

Noo

Surface preparation for NDT of welds
Test Reports
Visual testing

7.1. Extent of testing .

7.2.1S0 17637, Exclusions and additional requirements
8. Penetrant testing

8.1.1S0 3452-1, Exclusions and additional requirements

8.2. 1SO 23277, Exclusions and additional requisements
9. Magnetic particle testing

9.1.1SO 17638, Exclusions and additional requirements

9.2.1S0 23278, Exclusions and additional requirements
10. Radiographic testing

10.1. General
10.2. ISO 17636-1, Exclusions and additional requirements
= 10.3. ISO 17636-2, Exclusions and additional requirements
ES 10.4. ISO 10675 requirements for evaluation
E= | 11. Ultrasonic testing
;E 11.1. General
Ex 11.2. ISO 17640 (UT-PE test technique) Exclusions and additional requirements
f&; 11.3. ISO 11666 (UT-PT acceptance levels) Exclusions and additional requirements
E g% 11.4. ISO 10863 (TOFD-method) Exclusions and additional requirements
£ g*: [ o EN 15617 (TOFD-estimation) Exclusions and additional requirements
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1. Scope

This test specification is applicable to inside plant and manufacturing at sub-contractor works and Service
/Erection at site whenever mentioned in the relevant drawing.

It applies to newly manufactured components or repaired jobs. This also applies to purchase parts, when required
by applicable purchase specifications.

This test specification HW0850199-Part 2 specifies non-destructive examinations to be performed on the
following fusion welded joints:

— welded joints out of steel,
— structural welds in cast steel;
— associated weld edge areas;

— welding points after the removal of technological supports.

This test specification does not apply to the testing of deposited surfaces (cladding, sprayed coatings,
etc.), but may be cross-referenced as a requirement in other test specifications for such processes.

2. General requirements

In general (if nothing is specifically mentioned in drawing), ISO 17635 standard will be applied for execution and-
evaluation of non-destructive testing. Whenever, pressure vessel requirements are applicable, it will be clearly
mentioned in the drawing. In such cases, applicable NDT specifications (for testing technique and acceptance
norms) will also be mentioned in the drawing.

3. Abbreviated terms
3.1.1Ql Image Quality Indicators
3.2. RT-CS Radiographic testing — computed radiography
3.3. RT-F Radiographic testing with film
3.4.RT-S Radiographic testing — radioscopy
3.5. TOFD Time-of-flight diffraction technique
3.6. UT-PE Ultrasonic testing — pulse echo
3.7.HAZ Heat-affected zone

4. Standards to be applied
4.1.1S0 17635
ISO 17635 combines the requirements on weld quality, as setforth in HW0620099 and hence, in the
quality levels of EN ISO 5817, ‘B, C and D' with those arising from the viewpoint of non-destructive
examination. This standard serves as a guideline for selecting the testing method and defines the general
codes and standards for the various testing techniques and for the acceptance levels (see Table 1). It
forms the basis for the testing of welds in steel in line with this test specification
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' Table 1 — Standards to be applied according to ISO 17635
? § Quality
27z level
£z Criteria of Acceptance
S5z EN ISO Test Test
Test method g5 technique lovels acceptance levels
B B B
ES VT C SO 17637 . Sl c”
%% D D°
B 2 X
PT c e . SO 23277 2x
3 D 3x
aiz B 2 X
2 b MT C ISO 17638 2 ISO 23278 2x
z 2%z D 3x
~RzZE B B 1
Eg>s RT-F C . ISO 17636-1 B® ISO 10675-1 2
EL D min. A 3
0z3f B Sb % 1
Z5i: RT-S C ISO 17636-2, Sb°% | 1SO 10675-1 2
E :’e‘ E ;: D Sp ¢9e 3
S 85 B B 1
o £3 RT-CS C EN 14784-2 B ¢ ISO 10675-1 2.
847 - D min. A’ 3
B i B min. B 2
N UT-PE C ISO 17640 min. A ISO 11666 3
E D ] :
E; B C 1
E TOFD C ISO 10863 min. B EN 15617 2
% E D min. A 3
g g‘% a Not specified.
g b The acceptance levels for visual testing comply with the quality levels according to EN I1SO 5817.
& ég .| ¢ The minimum no. of radiographic exposures for testing of circumferential welds may comply with the
Lk EF F requirements according to ISO 17636-1 and ISO 17636-2, class A.
£E d The weld-specific requirements, such as the minimum number of radiographic exposures, shall comply
43 with ISO 17636-2 Class A for quality level D and Class B for quality levels B and C.
3 e In addition to complying with the requirements of EN 13068-3, the visibility of the image quality indicator (1Ql)
& for digital images shall be demonstrated and documented according to ISO 17636-2 Class A for quality level D
§= and Class B for quality levels B and C.
= E f The weld-specific requirements, such as the minimum number and geometries of radiographic exposures as
£ E well as the requirements of the image quality indicator (IQl), shall comply with ISO 17636-2, Class A for quality
EE level D and Class B for quality levels B and C. The visibility of the IQI for digital images shall be demonstrated

and documented. X-ray tube voltage shall comply with EN 13068-3. Blurring shall be verified according to ISO
19232-5 and EN 14784-2.

g UT is not recommended, but can be determined in a specification (with equal requirements as quality level C).
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5. Surface preparation for NDT of welds
Higher is the weld quality, better surface condition will be required to get satisfactory results of NDT.

In general: Welds analyzed by NDT are required to be free of:

surface coatings, layers and coats of paint;

oil, grease;

slag;

weld spatter;

and other material, which can affect the testing.

According to the weld method, as well as the test technique, the specified requirements in Table 2 are to

consider

Table 2 - Surface preparation for NDT of welds

neldingmenoas - craw SAW GMAW SMAW
fine fine rippled, rippled, irregular weld rippled to rough rippled,
Surface| rippled, smooth, slightly surface, notches irregular weld surface,
smooth rough notches
Test
technique

beside the weld, depending on wall thickness according to ISO 17640 clean respectively
uT grind according to the condition of component part, Ra < 12,5

Weld surface and HAZ, at least 10 mm: Weld surface and HAZ: wire brush/ shot

clean, if necessary slight grind Ra < blasting/ grinding/machining. The test area
12,5. should meet the requirements of visual testing
MT with Ra<125

Weld surface and HAZ, at least 10 mm: Weld surface and HAZ: wire brush/ shot blasting/

lean, if ight arind Ra < grinding/machining. The test area should meet the
gt necess1a:r2y 55"9 RFIEEH requirements of visual testing with Ra < 12,5
PT =
RT Weld surface and HAZ: clean, if necessary slight grind

Note: Austenitic welds shall not be cleaned with a blasting method. There is a risk of closing cracks on the surface.
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6. TestReports

The Annex A contains sample formats for test reports. Formats other than the same may be used, provided that,
they contain the required information.

7. Visual testing

7.1. Extent of testing

The extent of testing for visual inspections shall be considered as being separate to the extent of teéting for other
non-destructive testing methods and is therefore not stated in the drawing. For visual testing the extent of testing
is always 100%.

7.2.1S0O 17637, Exclusions and additional requirements
7.2.1.1SO 17637, Clause 6 “Visual testing”

(1) Visual testing of weld joint preparation (ISO 17637, Subclause 6.2), visual testing during
welding (ISO 17637, Sub- clause 6.3) and visual testing of repaired weld edges (ISO 17637,
Subclause 6.5) within the scope of this test specification shall be allocated to the welding
process itself and shall therefore be the responsibility of the welder.

Visual testing of the finished weld (ISO 17637, Subclause 6.4) and visual testing of repaired welds — general
(ISO 17637, Subclause 6.5.1) shall be performed by the following personnel:

1. Welding Supervisor; or

2. Other personnel from quality department.

7.2.2.1SO 17637, Clause 7 “Test records”

Test reports for visual inspection of welds and visual inspection of repaired welds will be maintained.

8. Penetrant testing
8.1. I1SO 3452-1, Exclusions and additional requirements
8.1.1. ISO 34521, Subclause 6.3 “Sensitivity”

Penetrants (penetrant systems) with sensitivity class of 1 (normal) or better for colour contrast testing, and
accordingly sensitivity class 2 (medium) or better for fluorescent testing according to ISO 3452-2 are to be
used. Penetrant material conforming to other equivalent national/ international standards may be used.

8.1.2. ISO 3452-1, Subclause 7.3 “Compatibility of penetrant testing materials with parts under
examination”

When examining austenitic welds a penetrant with low halogen content, and when examining nickel base
welds a penetrant with low sulfur content according ISO 3542-2 or ASME Section V, Article 6 are to be used.
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8.1.3.ISO 3452-1, Subclause 8.4.2 “Penetration time” and Subclause 8.6.7 “Development time”

The ‘penetration times’, ‘development times’ and ‘evaluation intervals’ given in Table 3 shall be complied with.

Table 3 — Minimum penetration time

Material Penetration time Developing and evaluation time
min min
ferritic >5 directly =210 - -
austenitic > 30 directly > 30 260 -
austenitic clard;‘cg?egrigr ferritic base > 60 directly > 30 > 60 _
Nickel-based welds > 120 directly > 30 > 60 =120

8.2. ISO 23277, Exclusions and additional requirements

8.2.1.1SO 23277, Subclause 5.3 “Allowable level for groups of indications”

Groups of acceptable individual indications shall be considered unallowable when they exceed the following

limits:

Y I=s forl=min. (12 s; 150 mm)

In words this means:

(M

Depending on which value is smaller, over a weld length of 150 mm or the length corresponding to twelve
times the wall thickness, the cumulative length of several adjacent indications may not exceed the wall
thickness. This however only applies to indications which are otherwise acceptable on the basis of their
distance from each other and their individual lengths.

9. Magnetic particle testing

9.1.1S0O 17638, Exclusions and additional requirements

The usage of prods is a special application, which is only allowed for materials as mentioned in Annex B. The
application of prods for other material groups requires permission from Engineering. In this case, the following
procedures described are to be adhered to.

The arc strikes shall be machined or ground to a sufficient depth and examined by the MT or PT method.

If testing is performed by the current flow method, melting electrodes (e.g. lead-tin alloys) should be used
where possible. It shall be ensured that overheating of the materials to be tested is prevented in the contact
areas. If overheated areas occur, the areas are to be identified, and after conclusion of the testing, they are
to be ground and subjected to magnetic particle testing using yoke magnetization.

/27,17—') @%mmmmﬁftﬂmmﬁm

' REV. Fraforaf
o) SUSHANT
ng 0920
E 2 NO. WORKED BY KR. THAKUR | 13.092018
ES 08 : '
& Srwar
E Z CHECKEDBY | BL MEENA ‘M 13.09.2018




HW0400595; PAGE-8 DG-52

Ferre i jrearmere

SIGN & DATE

. T (@'CI' : ﬁ ) HW0850199

Picd FT
PLANT STANDARD (HEEP:HARIDWAR) |[Page |5 of 58

SUPERSEDES
INVENTORY

wradt et sy T
sifirwfir s &

J

COPYRIGHT AND CONFIDENTIAL

The information on this documents is the property of Bharat Heavy
Electrical Limited 1t must not be used directly or indirectly in any way

detrimental to the interest  of the company

9.2. ISO 23278, Exclusions and additional requirements

9.2.1.1SO 23278, Clause 4 ‘Testing parameters’

Magnetic particle examinations according to HW0850199-Part 2 require surfaces which do not give rise to
spurious indications which lie above the acceptance levels. Eventually this shall be achieved by grinding.
Notch-free ground welds with a surface roughness Ra < 12,5, Rz < 50 um are generally sufficient to
satisfy this requirement. If spurious indications greater than acceptance level are detected by the test
performance, the surface roughness has to be decreased further on.

Magnetic particle testing shall be performed by using wet testing medium according to ISO 17638 If linear
indications more than the acceptance norms appear on surface, the surface is to be ground and the test is to be
repeated.

9.2.2. I1SO 23278, Subclause 5.2 ‘Grouped indications’

Groups of acceptable individual indications shall be considered unallowable when they exceed the following
limits:

Yl2s forl=min. (12 s; 150 mm) . (@

In words this means:

Depending on which value is smaller, over a weld length of 150 mm or the length corresponding to twelve

times the wall thickness, the cumulative length of several adjacent indications may not exceed the wall
thickness. This however only applies to indications which are otherwise acceptable owing to their distance
from each other and their individual lengths.

P 10. Radiographic testing
33 10.1. General
%E ISO 17636-1 can be used for radiography using film (RT-F)
«—;; ISO 17636-2 can be used for radioscopy technique (RT-S).
E é% EN 14784-2 can be used for Computed radiography (RT-CS)
-:E' g‘! E—
‘EE 10.2. ISO 17636-1, Exclusions and additional requirements
EE 10.2.1. ISO 17636-1, Subclause 6.9 ‘Minimum image quality values’
s
EE It is additionally defined that the following in Table 4 applies.for the exposure techniques referenced in
st 1ISO 17636-1:
£ E Table 4 — Exposure techniques
: H Exposure technique Quality class
i;: o . .
E D( radiographic exposures class A A
E’: radiographic exposures class B
Ez B
ToTREY. formforat Jw
o A SUSHANT
E 2 (rl\ NO. WORKED BY KR. THAKU 13.09.2018
'f-g ‘}i 0% SiAm
E =lat CHECKEDBY | BL MEENA HQ | 13.09.2018
2|1 ( —




HW0400595; PAGE-8 DG-52

st ot s #
sty sorr d

)

COPYRIGHT AND CONFIDENTIAL

is the property of Bharat Heavy

on this d

The

Electrical Limited It must not be used directly or indirectly in any way

detrimental to the interest of the company

’

TR OF A

it s wr i feft o e s A fe denft & fer @ pfven i 8 e
anm

SIGN &/’DATE o wiky it fr ko wrer et wfpes e § et @ oo e

1379

B - . HW0850199

¥ SERIE G E AR A REARY

B

i3 e SO
PLANT STANDARD (HEEP: HARIDWAR) |Page |6 of5%8

gg 10.2.2. 1SO 17636-1, Subclause 7.2 ‘Choice of tube voltage and radiation source’

g‘é Table 2 of ISO 17636-1 makes recommendations for the selection of the radiation source. For thin-walled

Zz

components, x-ray tubes are preferred. Should this not be technically feasible (e.g. inaccessibility of the
test object), an isotope (e.g. Se75 or Ir192) can be used as the source if the requirements according to
HWO0850199-Part 2, 10.2.3 are met.

10.2.3. 1SO 17636-1, Subclause 7.2.2 ‘Other radiation sources’

The provision of the standard that radiographic testing may be carried out with Se 75 up to 5 mm and for
Ir 192 up to 10 mm transmission thickness, is only allowed for geometrical inaccessibility, if the following
conditions according to Table 5 of HW0850199-Part 2 are met.

Table 5 — Other radiation-sources

Location Radiation. Pem‘ent,;a::ed Additional
source thickness requirements
- e
Single-wall Ir 192 S A5 e S ;?g;?tlon source has to be placed on the concave
figure Sto — where possible both weld surfaces should be
10 Se 75 z25mm ground free of notches;
— additional surface crack test.
Ir 192 >10 mm — where possible both weld surfaces should be
Double-wall ground free of notches;
figure 11 to — additional surface crack test.
16 Se 75 25 mm

10.2.4. 1SO 17636-1, Subclause 7.8 ‘Density of radiograph’

It is recommended that a minimum image density of > 2.5 to 3.0 is targeted. The lower allowable optical film
density should meet the requirements of Table 5 of ISO 17636-1.

Footnote b in testing level A does not apply. The minimum image density shall not be less than 1.8.

10.3. ISO 17636-2, Exclusions and additional requirements
10.3.1. General

Radiographic testing of welds by means of radioscopy or imaging plates represents a new development as an
addition to film radiography and may be used in future more and more with increasing resolution of the storage
media.

According to the current state of the art, the imaging systems or test systems found in the service sector are
unable or are only able in certain areas to meet the high-quality requirements of weld radiography. Testing
organizations, using this technique, have to verify the qualification concerning their test personnel and their test
system. In addition to EN 13068-3, Subclause 4.1, herewith it is required to Clause 3 of ISO 17636-2 that the
suitability of such test systems has to be audited (reviewed) by BHEL prior to their first application
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10.3.2. 1SO 17636-2, Subclause 6.7 ‘Types and positions of image quality indicators (IQl)’
According to ISO 17636-2, Clause 10, it is possible to demonstrate image quality using reference images. This
provision does not apply to HW0850199-Part 2. Each radiographic image shall be documented with an 1Ql. For
purpose of comparison, it is permitted to use a reference image to demonstrate sufficient spatial resolution
(double-wire penetrameter and penetrameter) and to work with a penetrameter or hole-step 1Ql for radiographic
exposures. '

SUPERSEDES
INVENTORY

10.3.3. ISO 17636-2:2013, Subclause 6.8 ‘Minimum image quality values’

It is further established that the following in Table 6 shall apply to the imaging methods referenced in 1SO 17636-
2:
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Table 6 — Exposure techniques

Exposure technique Quality class
radiographic exposures class A A
radiographic exposures class B B

10.3.4. 1SO 17636-2, Subclause 7.2 ‘Choice of tube voltage and radiation source’
An X-ray tube or an isotope permitted by ISO 17636-2 shall always be used as radiation sources. If this is not
technically feasible (e.g. inaccessibility of the test object), Table 2 of ISO 17636-2 can be used for selection of the
radiation sources. The requirements of HW0850199-Part 2; Subclause 10.3.5 shall be met in this case.

detrimental to the interest of the company

10.3.5. 1SO 17636-2, Subclause 7.2.2 ‘Other radiation sources’
The determination of ISO 17636-2, that it is permitted to perform testing with Ir 192 and Se 75 with transmission
thicknesses up to 5 mm and 10 mm is only permitted for welds if the following conditions according to Table 7 are

met.
1 Table 7 — Other radiation sources
kS Penetrated waIIL
E" Location Radiation source [thickness dditional requirements
i
E — radiation source has to be placed on the
§ % Ir 192 > 10 mm concave side;
-~ B E.¢ E — where possible both weld surfaces should be
£rE Single-wall figure ground free of notches;
‘E ‘EE 5to 10 Se 75 > 5 mm — additional surface crack test.
§% Ir 192 > 10 mm — where possible both weld surfaces should be
4 Double-wall ground free of notches;
=k figure 11 to 16 — additional surface crack test.
£E Se 75 > 5 mm
Er
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10.3.6. ISO 17636-2, Subclause 7.3 ‘Detector systems and metal screens’
If the minimum SNRy, value according to ISO 17636-2, Subclause 7.3 for the required test class is not achieved,

the quality of the weld shall be tested by film radiography or another volume testing procedure (e.g. UT-TOFD,
manual UT).

10.3.7. 1SO 17636-2, Subclause 7.7 ‘Magnification technique’
The possibility is indicated here that an acceptable spatial resolution (minimum SNRy value) can be achieved
by special magnification methods due to the pixel size for CR and DDA systems. Paragraphs 2 and 3 of ISO
17636-2 are to be noted in particular, which suggest that the testing system is not suitable in such cases. High-
resolution standard film radiography shall therefore be used in this case.

10.3.8. ISO 17636-2, Subclauses 7.9 ‘Processing’ and 7.10 ‘Monitor viewing conditions and
storage of digital radiographs’
The quality characteristics for processing described in Subclauses 7.9.1, 7.9.2, 7.9.3 and 7.9.4 of ISO 17636-2
shall be verified by the performing test center (e.g. internal or external test laboratory).
This verification shall be performed prior to or in conjunction with production of the radiographic images.

The performance of the viewing monitor (type, serial numbér) shall be checked and documented. An existing
monitor inspection should not be older than 12 months.

10.3.9. 1SO 17636-2, Clause 8 ‘Examination report’
The test report shall meet the minimum requirements according to Clause 8 of ISO 17636-2. In addition, it shall
be ensured that the images are stored in the raw data format and in the evaluated form, see 1ISO 17636-2,
Subclause 7.10. It shall also be ensured prior to start of the test, that the image data is available on suitable data
storage media, as well as with an appropriate evaluation tool, so that they can be incorporated in the required
documentation. An image printout is merely of informal nature and does not meet the requirements.

E‘% 10.4. ISO 10675 requirements for evaluation

EE 10.4.1. General

E; ISO 10675 is divided into 2 parts:
ﬁ :E‘E Part 1 — Evaluation of welds in steel, nickel, titanium and their alloys with radiography acceptance levels

- E.‘z - | Part 2 — Evaluation of welds in aluminum and its alloys with radiography acceptance levels
E i‘: F Note: Only Part-1 is applicable for the jobs covered in the scope of present specification.
E

EE 10.4.2. Testing technique

Eg Details of the test methods are given in Table 8

Ea Table 8 — Test methods

= E Quality levels in accordance est techniques and test cceptance levels in

£ g with levels in accordance with ccordance with

3 EN ISO 5817 ISO 17636-1, -2 ISO 10675-1

N
g
E3 B B 1
5a ¥ C B* 2
Efu For testing of circumferential welds, however, the minimum number of radiographic films
- ccording to Figures A3 and A4 of ISO 17636-1 and ISO 17636-2 may meet the requirements of class|
of these standards.
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10.4.3. 1SO 10675-1, Table 2 — Acceptance levels for internal indications in butt welds
é’g The acceptance criteria according to ISO 10675-1 apply for the evaluation of radiographic images.
%’5 According to Table 2 of ISO 10675-1, wormholes in single pass welds are not allowed. For the scope of
;E HWO0850199-2, wormholes in single-pass welds are not permissible.
. 10.4.4. Explanations for evaluation
E‘E Maximum indication sizes are given for varying acceptance levels (AL) in Table 2 of ISO 10675-1. The following
§ é examples are given as explanations.

Linear indication: an indication whose length is three times its width.

Explanation: for multiple-pass welds:
— Wormhole AL 1
Y /<5, max. 25mm, (L = 100 mm) (3)

The additive (cumulative) length of multiple wormholes shall not exceed the wall thickness, but 25 mm maximum,
relating to a weld section of 100 mm length.

11.Ultrasonic testing

11.1. General
ISO 17635, which represents the basis for this test specification, specifies two methods for ultrasonic testing of
welds. These are the UT-PE (pulse echo) method and the UT-TOFD (time of flight diffraction) method. One of -
these two methods may be selected for UT weld testing in accordance with HW0850199-2, for wall thickness
ranges < 60 mm. This also applies for quality levels C and D for wall thicknesses = 60 mm. Additional
requirements result for wall thicknesses = 60 mm and quality level B which are regulated by Subclause 11.2.1,
(3) and Table 9.

11.2. ISO 17640 (UT-PE test technique) Exclusions and additional requirements

11.2.1. 1SO 17640, Clause 5 “Information required prior to testing”

(1) The method for setting the reference height is established by the manufacturer of the part or
component. This should be consistent for the entire part, particularly for a weld, and is not
allowed to be changed after the start of testing.

(2) The test for indications in the transverse direction can be omitted if all of the following conditions
are met:

- required inspection scope < 25 % (inspection stages 3, 4, 5, St, SM);
- weld thickness < 40 mm;
BHEL grade materials (refer Annex B) of construction; and
- a surface crack test by dye penetrant or magnetic particle testing has been performing
on both weld surfaces in addition to UT for longitudinal defect test.
If the transverse defect test cannot be omitted in accordance with these conditions, it shall be performed in the
same weld section as for the longitudinal defect test.
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(3) For welds in quality level B according to EN ISO 5817 with thickness = 60 mm, a longitudinal
defect test for inhomogeneities perpendicular to the surface shall also be performed in
addition to a UT-PE test, if the weld bevel angles are < 10°. For welds with wall thicknesses 2
100 mm, this test shall always be performed regardless of bevel angle. This test can be
performed by applying one of the following test methods:

- TOFD test according to ISO 10863 (see also HW0850199-Part 2, Subclauses 11.4 and -
11.5);

- Tandem test according to EN 583-4;

- LLT method according to EN 583-4, if this can be validated with using test objects with
circular reference reflectors perpendicular to the test surface, such that a sensitivity
calibration and evaluation of indications can be performed according to ISO 11666;

If none of the mentioned UT methods can be applied for wall thicknesses 60 mm <t < 100 mm, the following
substitute tests may be used:

— for bevel angles 5° < a < 10°, additional radiographic testing with two beam directions parallel to the
weld bevels;

— for bevel angles < 5°, additional perpendicular radiographic testing of the weld.

In both cases, depending on accessibility, both weld surfaces shall be as free of notches as possible and to
ground flush.

Table 9 — Selection matrix of UT methods
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Evaluation Thickness Bevel Testing for defects
. a
group mm angle PE TOFD * vertical to the surface
B <60 Any bevel X _ _
angle
B =260 < 100 > 10° X - -
B =260< 100 <10° ya (X) (X)
B > 100 irrespective X 2 X) X)
c/D irrespective | irrespective X al _
X Test method shall be used. (X) One of the test methods can be chosen as an alternative.
® The required test lengths beside the weld depend on TOFD-testing, if it is selected as second test method.

(4) If possible, testing of the base material should be performed prior to welding of weld joints, where

Ek testing grade is 1 (extent of testing 100%)
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' 11.2.2. 1SO 17640, Subclause 6.3.4 ‘Adaptation of probes to curved scanning surfaces’
§’z§ Subclause 6.3.4 of 1ISO 17640 is herewith replaced by the following requirement:
g; The gap between the test surface and the base of the probe shoe is not allowed to be more than 0.5 mm.
e For cylindrical and spherical surfaces, this requirement is typically met when the following equation is
. satisfied:
1
ftug .
Es D= aTmm ()
Where:
D diameter of the test object in mm
a length of the probe shoe in the direction of

curvature in mm

If this requirement cannot be mét, the probe shoe will fit to the curvature of the surface and a corresponding
sensitivity and range adjustment has to be performed.

11.2.3. 1SO 17640, Clause 11 ‘Testing levels’
It is hereby specified that testing level ‘B’ for wall thicknesses > 100 mm, are automatically raised to
testing level "C" for quality level ‘B’. Testing level ‘A’ is also automatically raised to testing level ‘B’ for wall
thicknesses > 40 mm. The acceptance levels according to ISO 11666 are not affected by this.

11.3. 1ISO 11666 (UT-PT acceptance levels) Exclusions and additional requirements

11.3.1. 1SO 11666, Clause 3 ‘Measurement of indication length’
When measuring the length of indications, the sound bundle diameter may be accounted for or a probe with a
smaller sound bundle diameter may be used in order to achieve a more accurate result.

11.3.2. ISO 11666, Clause 4 ‘Sensitivity setting and levels’
Text correction for definition of recording threshold in ISO 11666, Clause 4, bullet point 3: “Recording threshold
(for two acceptance levels, recording threshold is equal to acceptance level — 4dB);"

11.3.3. I1SO 11666, Subclause 5.2 ‘Longitudinal indications’

Addendum: In addition to the requirements of the ISO 11666 that indications of a certain length above the
monitoring threshold are subject to additional testing, this is expanded here to also apply for indications

which lie above the monitoring threshold and for which it is determined that depth > sound bundle diameter
at the location of the indication. Probes with more narrow sound bundles can be used to achieve a more

accurate result in measuring length as well as depth, preferably probes with larger crystals or dual-element
angle beam probes.
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If probes with higher frequencies are used, the increasing effect of the directional pattern shall be accounted

for.

The width of the sound bundle and the half amplitude depth of indications for angle beam probes can be
calculated from the following formulae (5) and (6):

st et s
INVENTORY NO

222

14 (4s)
EE Dgincer—sa8 = D ®)
B Dabei ist/ where
Dgingel -aca  Schallbiindeldurchmesser zum 6 dB Abfall [mm]/Sound] bundle diameter at 6 dB attenuation [mm]
»& Dscwngee  Schwingerdurchmesser [mm}/Crystal diameter [mm]
328 A Wellenlange [mm]MWave length [mm]
| S8 s Schallweg [mm}/Sound path [mm]
SEis .
g 51 HWT = cosaAs (6)
233%| Dabeiisywhere
ZERE HWT Halbwertstiefenausdehnung [mm}/Half amplitude depth [mm]
f_ 2:Z| «a Einschallwinkel [*)/Beam angle [°]
5 233 As Schallwegdifferenz zum 6 dB Abfall/Sound path difference at 6 dB attenuation
823
i
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11.3.4. ISO 11666, Subclause 5.5 ‘Cumulative length of acceptable indications’
Correction: The maximum total length of allowable isolated indications above the recording level shall not

exceed 20% of this length for acceptance level 2 and 30% of this length for quality level 3 for any weld section
with a length of 6 t.

11.4. ISO 10863 (TOFD-method) Exclusions and additional requirements

11.4.1. I1SO 10863, Clause 5 ‘Testing levels’

Linear indications (cracks and fusion defects) which are already unallowable at slight lengths can occur on
weld surfaces for all testing levels. Because it is not certain whether such small defects can be detected by
TOFD testing, the following has been defined:

TOFD test is always done in combination with a surface crack test (either PT or MT, see Clauses 8 and 9
of HW0850199-2) on the surface of scanning (‘lateral wave surface”). Where possible, this also applies
for the surface on the rear wall. If it is not possible to crack test this surface (inner surface) due to
inaccessibility, a (possible additional) TOFD scan shall fuffill the following requirements by the improvement
of the defect discernability of the rear wall:

— An interception of the sound beams shall be set in a depth which matches the wall thickness. Here, the
rear handed “dead zone” shall be minimized by application of a preferably large PCS and a high
frequency (beamangle 250frequency >5MHz).

11.4.2. ISO 10863, Subclause 6.3 ‘Written test instruction or procedure’

The requirements of the ISO 10863 are hereby extended to also include testing level ‘B' with a written test
procedure. A written test procedure shall therefore be prepared for all TOFD testing which can be done
according to HW0850199. The written test procedure shall cover all points addressed in 1ISO 10863,
Clause 6 “Information required prior to testing”. In addition, the information required for the test report (1ISO
10863, Clause 13) shall be set forth in the test procedure in advance.

11.4.3. 1SO 10863, Subclause 7.1 ‘Personnel qualifications’
The TOFD test is only allowed to be performed by qualified personnel who meet level 2 in UT. In
addition, a special TOFD qualification is also to be required by the testing personnel.

11.4.4. 1SO 10863, Subclause 7.2.2 ‘Ultrasonic probes’
The ISO 10863 references concerning the adaptation of the test probe to the conditions of ISO 17640.
These conditions are newly regulated in Subclause 11.2 of HW0850199-Part 2 also apply for TOFD testing.

11.4.5. 1SO 10863, Subclause 8.1 ‘Volume to be inspected’

In general, when the TOFD testing is used as volume testing in the context of HW0850199, the volume
of the weld plus 10 mm of the adjacent base material within the testing lot is tested 100 %. In addition to
the surface crack testing to be performed on the same weld section (PT or MT), testing shall document and

ensure the required weld quality. If other requirements apply for the purpose or for the testing volume,
these shall appear in the testing procedure.
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11.4.6. 1SO 10863, Subclause 8.2 ‘Setup of probes’

In addition to the requirement of 1ISO 10863, that the configuration of the probe in testing levels ‘C' and ‘D’
shall be checked with a calibration block, it is hereby established that this also applies for testing level ‘B'.

11.4.7. 1SO 10863, Subclause 10.2 ‘Checking of the settings’, Table 3 — ‘Sensitivity and range
corrections’

The check of the test area refers to the accuracy with which the depth of a known reflector is indicated either in
the calibration block or in the test object. This can be either the back wall of the calibration block or of the test
object as well as reflectors of known depth (holes, slots) in the calibration block. A reflector is selected which
comes closest to the maximum depth of the respective test setup. The requirements of Table 3 of ISO 10863,
described with “deviations < 0,5 mm (or >0,5 mm) or 2 % of the depth range, depending on whichever is
greater” is hereby corrected to depending on which value is less.

11.4.8. 1SO 10863, Su_bclause 10.3.4 ‘Reference reflectors’

The requirements of I1SO 10863 for the number and size of reference reflectors cannot always be
implemented. This applies in particular to thin-walled test objects < 20 mm thickness. All specifications given in
ISO 10863, Subclause 10.3 “Calibration blocks” apply as recommendations which should be implemented if
possible but which may also be extended or varied as expedient.

11.4.9. 1SO 10863, Clause 11 ‘Weld testing’

The instruction in 1SO 10863 on this matter that the evaluation of the first test of TOFD indications can
necessitate additional testing is clarified and expanded on here.
Under certain circumstances in a non-parallel scan, the occurrence of multiple point indications at varying depths
can be misinterpreted as a defect with depth. Especially welds in cast steel parts manifesting casting defects in
the weld ends often exhibit such patterns. Additional tests shall be done in case of doubt. These could be
parallel scans or PE or RT testing, which permit the realization that there are no defects with length/depth
dimensions and that the TOFD indications are due to harmless defects (point defects).

Note: According to HW0850199-Part 2 a PE-testing is always done in addition to the TOFD test, for testing on
welds with wall thicknesses = 60 mm and bevel angles < 10° in quality level "B", as well as wall thicknesses of
>100 mm. This test can be used to verify the result of the TOFD test. This applies in particular to the verification
that there are no unallowable transverse defects, as a test for transverse defects in accordance with the
standard is in most cases part of the PE-testing for such welds (see Note to ISO 17640, Clause 5).

11.4.10. 1SO 10863:2011, Subclause 12.5.1 ‘Location’
Correction: The position of a point inhomogeneity is described with sufficient accuracy by its x and z coordinates.
The position of inhomogeneities with length/depth dimensions shall have their endpoints described by x and z
coordinates.

11.5. EN 15617 (TOFD-estimation) Exclusions and additional requirements

s 11.5.1. EN 15617 references the specification ISO 10863
< |\
=]
E# J‘E\ 11.5.2. EN 15617, Subclause 3.1 ‘Symbols’
£z Correction: The annotations for symbols 'h, | and t' reference Figures 1, 2 and 3. This should be corrected to:
% Figures 4, 5 and 6.
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Annex A
(informative)
Examples of test reports

Examples of test reports of the following testings:

PT (Figure A.1)

MT (Figure A.2)

RT (Figure A.3)

UT (Figure A.4 and Figure A.5)
TOFD (Figure A.6 and Figure A.7)
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_Figure A.3 — Test report of a radiographic testing
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" Annex B
oo . . . .
o;é Material details referred in Clause 9.1 & Clause 11.2.1 — point 2 of HW0850199 Part 2
2z
W
&>
? & Group| Sub Type of steel Equivalent BHEL Standard
groun
o Steels with a specified minimum yield strength Ren < 460 N/mm2 | All specifications of AA101XX and
EE aand with analysis HW101XX series
i% in per cent (%): All specification of AA104XX
E C<0,25 series .
: HW10298 HW19591
o§ Si=i0,60 HW10564  HW19592
R HW10567 ~ HWI9595
E H Mn<1,8 HW10568 HW19473
At Mo < 0,70b HW10s69  FVAOIH
~2 216 Hw1os70  HWI9381
Z £33 $<0,045 AA19331
Sazg|| ? AA19337
g i 0
% E; : P<0,045 AA19341
322 Cu < 0,400 AA19501
S AA19502
EEXg Ni<0,5b AA19510
& EE' AA19511
O3 Cr < 0,3 (0,4 for castings)b AA19513
=
. Nb < 0,06 AA19516
= AA19521
B V<0,1b HW19379
33 _ HW19380
%é Ti<0,05 HW19381
44 HW19562
E §~ HW19572
B HW19573
E ge : HW19577
_ LE £ HW19578
E EE HW19579
Eg 1.1 |Steels with a specified minimum yield strength Rey < 275 N/mm?2
'F"
<5 1.2 |Steels with a specified minimum yield strength 275 N/mm? < Ren
£ E <360 N/mm?2
b 1.3 |Normalized fine-grain steels with a specified minimum yield
strength Rey > 360 N/mm?2
Steels with improved atmospheric corrosion resistance whose
w ] N 1.4 H
> analysis may exceed the
E A N requirements for the single elements as indicated in group 1
4 :‘ a  Inaccordance with the specification of the steel product standards, Rey may be d
E g replaced by Rpo,2 or Rio 5.
b Ahigher value is accepted, provided Cr + Mo + Ni+ Cu + V < 0,75 %.
c A higher value is accepted, provided Cr + Mo + Ni + Cu+V <1 %.
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§§ Non-destructive testing of welded joints — Hardness Testing (Part 2.4)
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é'E 1. Scope
£ “E 2. Purpose of test
E-f 3. Abbreviations

4. Applicable methods

5. Allowable hardness values

6. Description
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1. Scope

This test specification is applicable to inside plant, manufacturing at sub-contractor works and Service/Erection at
site whenever mentioned in the relevant drawings.

This also applies to purchase parts, when required by applicable purchase specifications.

This test specification governs the procedure for performing portable hardness tests and applies to metals of
BHEL specifications, subjected to post-weld heat treatment (PWHT). Dissimilar metal welds of these metals with’
materials (see Table 1) not listed here are also subject to this test specification. The scope of applicability is
restricted to steel and cast steel. Other casting materials and nickel- based alloys are not included.

Hardness testing is performed on the base material (BM), in the heat-affected zone (HAZ) and in the weld metal
(WM). Where induction or resistance annealing has been performed on pipe circumferential welds of DN 2 500
mm, hardness must be measured at two locations spaced 180° apart.

No hardness tests are performed on pipes and nozzles with outside diameters < 76.1 mm or a wall thickness of
< 5 mm or on fillet welds and seal welds.

Representative welds are to be specifically tested in each annealing lot. At least one weld is to be tested in every
case.

An annealing lot is understood to be individual welds or several welds subjected to common post-weld heat
treatment under the same conditions. The specific test scope as well as the locations of the hardness tests shall
be taken from the applicable material specification or part drawing.

Note: Where hardness testing in line with this specification is required on components in service, this shall be
performed in the base material both before welding as well as after the post-weld heat treatment. _ i

2. Purpose of test
The purpose of portable hardness testing is to determine the hardness of the welded part (new fabrication or

INVENTORY NO

A 222D

E% parts in service), especially at the critical area of the weld and the HAZ. The results of the hardness test provides
E= | information regarding correct execution of the scheduled working processes.
it
¢ | 3. Abbreviations
E é% BM Base material
E E; .| HB Brinell hardness
*E ii | Hv Vickers hardness
LET : | wm Weld metal
Eg t Loading time, in h
§; TIV Through-Indenter-Viewing (Vickers hardness test under load) based on ISO 8507
E TT transition temperature for characterizing thermally affected long-term material behavior, in °C
E %\ ucCl Ultrasonic contact impedance method HAZ (Heat-affected zone)
= ) GTAW Gas Tungsten Arc Welding
EAQLY RB Rebound type hardness method
Ea
‘E z
)
REV. Fwforar W
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4. Applicable methods

The HAZ can only be tested using hardness testing methods which reliably measure this area without leaving
excessively large indentations.

Portable hardness testers based on UCI principle or rebound principle may be used.
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s 5. Allowable hardness values
Eg The hardness limits for heat-treated welded joints are listed in the following tables.
5“;‘ Table 1 — Vickers hardness values
Material Material BHEL TLV standard HV10 max_al HV10 min. © |HV10 min. ©
. No. standard HAZ WM | BM- new BM - parts
EE fabrication in service
£ Cast steel
‘E E 1.0619 GP240GH HW19592 9059 01; 02 320 110 100
1.7357 G17CrMo5-5 HW19574, HW19691 [9161 01; 02 320 135 110
4 1.7706 G17CrMoV5-10 HW19581 9182 01; 08 320 165 140
z : 1.7379 G17CrMo9-10 HW19576, HW19685 |9166 01 320 165 140
e5s 1.5419 G20Mo5 HW19595 917301;02  [320 120 100
’L E g s 1.6220 G20Mn5+QT - 9073 01 320 135 115
R gé § 1.4317 GX4CrNi13-4 HW19690 9254 04, 12 350 220 200
i E égé b GX12CrMoWVNbN10-1-1  [HW19688 9257 01 350 195 170
5z £s 1.4931 GX23CrMoV12-1 HW19565 s 9249 01 350 215 195
g ; g g 1.4107 GX8CrNi12 HW19564 9256 01 320 155 135
Z: §_ : 9 GX12CrMoVNDNS-1 HW19683 9263 01 350 180 160
= E ’g'—; Small forgings / steel bar + sheet .
5 B g 1.5415 16Mo3 ' HW19379 917009; 01+ (320 120 100
z H _'%% 04; 20
8 %'é 1.7383 11CrMo9-10 HW19387 9163 01 320 140 120
*'Sg 1.7380 10CrMoS-10 HW10685, HW10675 |9165 01 + 05; 12{320 130 120
1.7335 13CrMo4-5 HW19497 916004, 08 + [320 120 110
§§ 1.4313 X3CrNiMo134 - 9350 05; 02 + 01[350 225 205
EE 1.4803 X10CrMoVNbS-1 HW19462 9242 01; 02 350 180 160
«E K90901 A336 (A182) Gr F91 HW19470 9244 02; (04); 01350 165 145
f Lo 1.4021 X20Cr13+QT700 AA19321 9238 06 350 200 180
S 1.4922 X20CrMoV11-1 — 9246 03; 350 200 180
E g" 1.4923 X22CrMoV12-1+QT1 HW19390 9248 02; 07 350 230 210
: E 1.7709 21CrMoV5-7+QT HW10673 9186 01; 02 320 200 180
f‘g' g i E 1.6981 21CrMoNiV4-7+QT HW19386 9187 01; 02 320 200 180
$E 1.4906 X12CrMoWVNbN10-1-1 HW19469 9258 01 350 235 215
E 3 E b X13CrMoCoVNbNBS-2-1  |HW10684 9265 02 350 30 210
EZ " Maximum in heat-affected zone = 350 HV10.
g% ® Material and material No. not in accordance with current EN standard.
B ¢ Higher values by 20 HV10 apply for laboratory hardness testing with
£ E . stationary equipment.
Ee The smallest dimension (highest strength) is taken as the basis.
wl 1 ® 12100000 h and T2TT
E g }LE\ Heat treatment only for dissimilar materials of Group 2 and higher (see 1. Scope).
E
£z
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Table 1(continued)

£z
o Material | Material BHEL standard | TLV standard | 10 max.2{ V1O mn-¢ [ HVIO min
S: i HAZ WM | fabrication | BM - parts
in service
. Pipes y
EE 15415  [16Mo3’ HW10567 9170 02; 16; [320 120 100
3 19; 20
E é 1.7745 15CrMoV5-10 - VdTUV 506  [320 135 115
. 1.4922 X20CrMoV11-1 - (9246 04; 05) |350 200 180
i >
— &
é g ; 1.7380 10CrMoS-10 AA10630, AA10628 916502; 16 (320 130 120
—g5iE
§ E 5 § 1.7335 13CrMo4-5 . AA10627, AA10632 9160 01; 02 (320 120 110
ZEzE
8 ‘Ef 3 1.7715 14MoV6-3 9177 02 ) 9177 02 320 125 115
Qgzs
Z E 2 5 .
<3 3 1.6368 15NiCuMoNb5 VvdTuV 377 VdTUV 377  |320 170 140
3ce
E §§ £ 1.6210 15MnNi6-3 VdTaV 427 vdTaV 427 320° [135 120
>TES
e ES'
8 % :g 1.6310 20MnMoNi5-5 VdTuV 401 VdTaV 401 320° [155 135
i 1.4903 X10CrMoVNb9-1 AA10633, AA10634 9242 03 350 180 160
i
Ex K91560 |A335 Gr P91 AA10633, AA10634 9244 03 350 165 145
f% 1.4901 X10CrWMoVNb9-2 |- ASTM A335 350 175 155
'§£ (P92)
E E% Maximum in heat-affected zone = 350 HV10.
P Material and material No. not in accordance with current EN standard.
IR
R Higher values by 20 HV10 apply for laboratory hardness testing with stationary
££ equipment.
E EE The smallest dimension (highest strength) is taken as the basis.
5 t=100 000 h and T2TT
E § Heat treatment only for dissimilar materials of Group 2 and higher (see 1. Scope).
&
p -
EE
4
N
E“ ®§
E z
]
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Allowable hardness values for dissimilar and similar, heat-treated welded joints in shafts are given in Table 2:

Table 2 — Vickers hardness values
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HV10 HV10
5 max. min.
EE Material A Material B qual. [HAZ A, HAZ B, WM | BMA | BMB
ig (Material No.) (Material No.) test No.| WM WM
i 300r(n1/|.%r;%5)-11 26N|(C1:‘.' 2,19%\;;4-5 VP387 370 370 200 | 200 | 200
23CrMoNIWV8-8 26NiCrMoV14-5 VP424
: (1.6945) (1.6957) VP385 370 370 200 | 200 | 200
= 26NICrMoV14-5 26NiCrMoV14-5
] VP476 370 370 200 | 200 | 200
| £ (1.6957) (1.6957)
23C'x°6"é¥‘5';’&8 X12°'M°(‘:VX$'O%';1O'1'1 VP405 370 370 200 | 200 | 220

Deviations from the hardness values indicated in Table 2 may be allowable if non-GTAW welding procedures
are used for which corresponding procedure qualjfication tests are available and the function of the part in
operation is not affected by this deviation.

6. Description
6.1. Personnel qualification

Personnel from the quality departments are responsible for the performance of manual hardness testing in
accordance with this Test Specification.

If personnel from other disciplines perform manual hardness testing for quality certification, they shall be
instructed in working with the equipment

6.2.Test methods
Equipment based on the following methods will be used:
— Hardness testing with the UCI method;
—  Hardness testing by the TIV method,;
—  The Leeb rebound method.
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Tools such as flap disk sanders with 120, 240 and 320 or finer grits may be used. Work is started with 120 grit
and is completed with the finest grit. Each grinding step is done perpendicular to the previous one. Each
grinding step is not finished until all of the marks from the previous step have been ground away. The
individual grinding steps shall be performed with light pressure on the machine.

There is no defined relationship between the grit of the grinding medium and the achievable surface
roughness Ra. However, the following approximate relationship can be observed:

Table 3 — Approximate relationship between grit and surface roughness
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gz 6.3.Test object, preparation, requirements
§§ The following points regarding the test object, surface preparation and performance of the measurement shall
2E be observed in order to obtain reliable measurement results:
— Portable hardness testing is possible on specimens of different geometry as long as the probe can be -
EE positioned vertical to the test surface and the test area is smooth.
£ — The test area must be prepared such that changes to the surface such as due to heating or cold
E‘E deformation remain restricted to a minimum. Scale, foreign objects or other surface imperfections must
be completely removed. In particular, the surface should be free from lubricants.
3 Surface roughness has a significant effect on repeat accuracy of the measurement, hence, surfaces must be
F prepared accordingly.
~Z

2 Grit Surface roughness Rain=pm
£
120 1.2
EE 180 1,0
Ex 240 06
E‘E The maximum allowable surface roughness depends on the test method used as well as the test load. Detailed
gz information on this is given in sources such as Table 3 in standard DIN 50159-1 (see table 4).
g é" Table 4 — Maximum allowable surface roughness subject to test load
E EE Test load Maximum allowable surface roughness
e ErE in N i
£F n Ra in ym
Eg 98 1
EE 50 08
Ee 10 0,5
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It shall also noted that falsified results occur in the event of any decarburization of the surface after annealing
in oxidizing atmospheres or due to hardening effects on blast-cleaned surfaces. It is therefore recommended
that some surface material is removed by rough preliminary grinding of the measuring points, followed by
corresponding fine polishing.

The wall thickness and mass of the test object can affect UCI hardness testing, with the result that a
minimum wall thickness and mass in accordance with manufacturer's specifications or standards must
be accounted for in the absence of additional measures such as coupling or supporting of the specimen.
Specimens with masses less than the minimum mass specified in DIN 50159-1 or specimens with
sufficient mass but with areas thinner than the indicated minimum thickness require a heavy support
and/or coupling to a solid object.

This test should be performed at temperatures between 10 °C and 35 °C. The test supervisor shall be
consulted if these temperatures are not met (ambient or part temperature).

It shall be ensured that the specimen does not shift during testing. A suitable clamping device shall be
used to ensure this if necessary.
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6.4. Execution of hardness measurements

The test equipment shall be handled in accordance with the manufacturer's procedures. This test shall be
performed normal to the test surface.

The arithmetic mean of at least three measurements per measuring point shall be determined to determine
hardness.

The distance of the center of each test indentation from the edge of the specimen shall be at least 5 mm.

The distance between the centers of two adjacent test indentations shall be at least 1 mm for materials such
as steel. The hardness measurement in the base material should be performed at least 30 mm from the HAZ.

Macroetching is required when testing welds (such as with a 10% solution of HNO3 for low-alloyed steels or
Adler's reagent for low and high-alloyed steels).

If macroetching cannot be performed, a hardness curve shall be determined in which hardness is measured
in all areas of the weld (BM, HAZ, WM) by having an adequate number of hardness readings between the
base material and the weld material.
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6.5. Documentation of hardness values

The hardness to be recorded shall be calculated as the average of at least three individual measurements. The
results will be documented in the test report

6.6. Converting measurements
Working with different hardness test methods often requires that the hardness measured by one method be
converted to that for a different method or to strength (tensile strength in N/mm2).
However, there are no mathematical relationships between the individual scales. Empirical values have
therefore been determined based on a large number of comparison measurements, conversion tables pre-
pared and the values standardized in the corresponding ISO 18265 standard (formerly DIN 50150).

The requirements in accordance with ISO 18265 are always to be observed for occasionally necessary further
conversion from one hardness scale to another or to strength (tensile strength in N/mm2).

7. Test Report .

An example of a test report is given in Annex A. report formats other than the same may be used, provided
that, they contain the required information.
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Annex A (informative)

PV 0026.0-00000-2.4: 2012

Bericht/Report
Prifung von Schweiverbindungen —  Anlage/Encl
Ha lifung
Testing of weld joints — Hardness testing Seite/Page 1 vonlof

Kennwort, T/G_-Nr.:
Job Name, T.-/G.-No.:

Komponente, Kenn-Nr.:
Component. id.-No.:

Jlem:

Zeichnungs-Nr.: Prufspezifikation:
Drawing no.: Test specification:
Oberfiachenzustand: Priifobjekt:
Surface conditions: Test object:

D unbehandelt D beschliffen Gruppen-Nr.:
unfinished ground Group no.:
gesaubert mech. bearbeitet | Pruftemperatur:

D cleaned D machined Test tempersiure:

D gestrahit Pryfumfang:
blasted Test scope:

Positionsnummer: .

Schweifitechnische Daten/ Welding data

svd\-eisvorsclwift: Schweifiverfahren gem. DIN EN 1SO 4063:
€5 'elding procedure: Welding process acc. to EN ISO 4063:
2 L1 ohne / without R ‘
= :z;nebehmdlung: O vor  before mw;:emm
[ nach / after -
2 E Werkstoff A: Teil-Nr. Pos. A:
EC Msterial A- Part No. llem A:
Ex Werkstoff B: Teil-Nr. Pos. B:
- E Material B: Part No. ltem B:
«E € Abmessungen A: Schweilnaht-Nr.
n Dimension A: Wald No.-
TE Abmessungen B: SchweiBer-Nr.:
E g % Dimension B: Wealder No.:
E E; | priiftechnische Daten Inspection data
AE &k [Harteprifgerat: Serien-Nr.: Sonden Typ: Sonden Nr.:
3§ E Hardnass test equipment Serial No.: Detactor type: Detector No.
= = 2 O DIN 50155 (L=eb) = . 0 HV
FEE | [menpmnegmer | BNorta () i, ol
B & O TV = O HL
+ H Referenzmat. / Kalibrierzahl: geschiffen mit Kornung:
s 'E‘ Reference mat. / Cal-Number: Grinded with grain size:
e Hartevergleichsplatte Nr: Sollwert:
E E Hardness reference biock No.: Nominal vakse:
L

Indirekte Kontrolle des Priifgerates (Hartevergleichsplatte) / Indirect verification of the test equipment

Sollwert Messwert 1 |[Messwert2 |Messwert3 |Mittelwert Abweichung (%) |Ergebniss
‘ Nominal Valse |Reading 1 |Reading2  |Reading3  |Average Deviation (%) Resuit
H
AN
£ g Example of a Hardness Test Report
m §>
E N I;IE(;/ workepBy | SUSHANT ﬁ@y‘/ﬁ;’i— 13.09.2018
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e PV 0026.0-00000-2.4: 2012 BerichUReport
= I"_é Priifung von Schweiflverbindungen —  Anlage/Encl.
£ & Harteprifung
B Testing of weld joints — Hardness lesting Seite’Page 2 vonlof
2 Kennwort, T.7G.-Nr.: Komponente, Kenn.Nr.:
Job Name, T-/G.-No. Component, id.-No.
(-3 Skizze der Schweillnaht/ Sketch of the weld
, A
EE OFK. GWA)  WEZM) iR .
- ] / !
3 A— ;
ﬁ—-/'
e
TR
a3E \ oy
D& 5 ,, et
==z, t )
=gz
é E’E 5 \\ \" ] A
Els \ 3 \
E &S SG  GW(B) WEZIB) .
Z 5%< | schweiBnaht: SG / welded seam WS
8 =35 _ | Grundwerkstoll: GW | base matenial: BM
a ‘= g g WarmeeinfluBzone WEZ / heat affected zone: HAZ N
ZEs:
<3:f Test results .
g §§ g MeRpunkt / test point Hirte-Messwerte Mittelw. |[Standardabw.|Standardmessunsicherh. Bewertung
§ 5 2 é Umfang [°) Circumf (] Hardness R eadings Average |Standard dev |Standard meas uncer. classification . y
& '5’5 absolut % erfillt / | nicht erfullt /
Q"‘ETE pleted | not completed
Ez Gw (A)|235]| 230] 260| 200| 185| 222 297 15,1 6.8
WEZ (A)
EE SG
EE WEZ (B)
"E GW (B)
E. GW(A)
& -
ﬁ = WEZ (A)
§ SG
E E i WEZ (B)
\ f 'FE GW (B)
i‘E GW (A)
EE WEZ (A)
SG
L
& ; WEZ (B)
E E GW (B)
Ee GW (A)
WEZ (A)
N =
SN B WEZ (B)
E & GW (B)
172
: V. Auforsat ul
z f\ [;IEO WORKED BY SUSHANT 13.09.2018
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ég Non-destructive testing of welded joints — Part Specific Information on Heat
Es Exchangers (Part 10)
- Content
B 1. Scope
%é 2. Part Specific Information
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1. Scope
This test specification shall apply to design groups of Heat Exchangers. It contains part specific information data.

2. Part Specific Information
The following table contains the data to the scopes of testing and quality grades, examination methods and
requirements. Part specific information for pipelines are laid down in HW0850199 Part 11.
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NDT Of Weld Joints: Plant Standard No. HW0850199

Table: Examination scope of Heat Exchangers
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INVENTORY

S. Exam | Equipment/ Component Quality | Test RT ut surface | REMARK

No | Grade Grade | Method Crack
e - (CSR) len % len % Ba
E E Condenser
f_g 1.1 4 Butt welded joints ( except those | CS RT OR 10% 10% 10% All intersection are
E g covered atS.No.1.3 & 1.5 UT & to be covered & 10%

SCE of the rest of weld
joints ( each weld
> g joint length)
a2z 1.2 4 Main Tube plate welded to water | CS UT & 10% 10% 10% 10% SCE of root run
S8s chamber weld joints SCE & 10% UT of K-joint
~ZZEZ And 10 % SCE of
”5 ;’? g . Final run of weld
& g%f joint
oz:z°|l| 13 1 Water Box & water chamber BS RT QR 100% 100% 100%
g "‘g g main flange weld joint UT &
ZEst + | SCE
: 3 ?5 14 1 Plate/pipe to flange weld joint of | CS SCE - 100% | 100% SCE after final
5 % _é: _§ water box/ water chamber/ machining. =
Z i3t which would be subsequently
2 E.% machined
8 €3 15 4 Other weld joints ( including butt | CS/BK | SCE e 10%
2 g weld joints of Air Extraction
o Piping)
2 Ejectors, LP Heaters, Gland Steam | CS — -- —

Cooler, Gland Cooler, Gland
steam condenser, Turbine oil
Cooler, Seal Oil cooler, Stator/
primary water cooler, Hydrogen
cooler, Air Cooler, Drain cooler,
Air cooler, drain cooler, Flash
boxes, Stand pipes & panels,
except for items at SI.No.3

AT, J'ﬁvﬁv

o wan # f mt e wer pft mAfevas Bt aefy ¥ o o
it sy v @ fanft o wew o Be vt & B @ wiferewdr @ fon)

¥ 21 4 Butt welded joints (except those CS/BK | RTOR 10% 10% 10% All intersection are
covered at SI. No.2.2) UT & to be covered & 10%
SCE of the rest of weld
joints ( each weld
joint length)
2.2 4 Other welded joints (including BS/BK | SCE - 10%

butt joints of inner casing of Oil
and Water coolers)

3 1 Welded joints of lifting lugs BS/BK | SCE — 100% 100% SCE of root
including pads/eyes/lifting boxes run & final run.
on condenser & heat exchangers
assemblies at SI. No. 1&2

¢ )2/ /P

Notes: 1.Unless otherwise specified in the drawing above requirements hold good for condenser & heat exchangers
2 Exam Grade 1: 100%; Exam Grade 2: 50%, Exam Grade 3: 25%. Exam Grade 4: 10%. The examination grades were named as category of service
requirements (CSR) in older drawings.
3. In the case of CS/BK, BS/BK quality restrictive stipulations will be according to HW 0620099
4. Radiographic examination. UT: Ultrasonic examination; SCE: Surface Crack Examination
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Non-destructive testing of welded joints — Component-specific data for piping (Part 11)
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Content
E‘E 1. Scope
£ 4 2. Structure and layout
E E 3. 1SO 17635
3.1.General

3.2.Quality Levels

3.3. Minimum extents of testing
4. Tests
5. Extents of testing
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1. Scope

This test specification is applicable to inside plant and manufacturing at sub-contractor works and
Service/Erection at site whenever mentioned in the relevant drawings.

It applies to newly manufactured components or repaired jobs. This also applies to purchase parts, when required
by applicable purchase specifications.

It sets forth the minimum extent of testing for the non- destructive testing of welds in piping.

The extent of testing for semi-finished products is set forth in the Technical Purchasing Specifications and is not
governed by this test specification.

It is not applicable to control devices, pumps, valves, tanks and vessels, bearing housings, coolers, filters,
strainers, oil flow restrictors, 1&C cabinets. Though, it is applicable to welds connecting these parts to the piping.

2. Structure and layout

2.1. General
The minimum extents of testing for the non-destructive testing methods to be employed are defined in the tables
2 to 4. These are divided into an informative part "a" for the design engineer for selection of the serial number
(serial no.) and a binding part "b" for the extents of testing. The informative parts are classified according to piping
features such as type of weld, part, mechanical load, catggory, nominal thickness and joint coefficient.
Assignment of an extent of testing to a part is performed in the drawing through stipulation of a serial number
(line number) from part “b" of the applicable table and is binding.

Minimum extents of testing: 5 -
— Table 2: flammable and fire-resistant media; '
— Table 3: steam and condensate;
— Table 4: water and air.

Materials are not quoted directly in Table 3, but are compiled into the material groups G1 to G3 (see Ta- ble 1).
This considerably simplifies stipulation of the extents of testing in tabular form. In addition to the material number,
Table 1 informs about the different BHEL material grades. The same also gives corresponding old & new material
grade designation as per CEN ISO/TR 15608 for information. In Table 3, different extents of testing are required
for circumferential welds depending on the material. The applicable material is to be found in the material group
of Table 1.

Note: In case, any assembly is governed by pressure vessel requirements, the same shall be clearly mentioned
in the drawing. Applicable NDT specifications (techniques and accepted norms) shall be written in the drawing.

Hereby, the drawing specifications shall be read as follows:
- Testing according to HW0850199, Part 11 Sl No -

-
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.2. Quality levels

Notes for design and analysis engineers regarding the selection of quality levels according to HW0620099:

For piping containing flammable and fire-resistant media, as well as containing steam and condensate
(Tables 2 and 3), quality level - B — according to HW0620099 shall apply for an operating pressure > 2,5
bar. For operating pressures < 2,5 bar and piping containing water and air, quality level 'C’ can be

adopted.

For pressure-test flanges/pressure-test cover plates, quality level ‘B’ shall apply with a visual testing
according to HW0850199 Part 2. Where visual testing indicates imperfections, a surface crack testing is

required.

For safe ends (transition pieces) the quality level and extent of testing shall be the same as for the

dedicated part.

Seams for water and air with only low loading:

Table 4 determines quality level ‘C’ for seams for water and air with only low loading.
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2.3. Minimum extents of testing

The Non-destructive testing methods to be used and its minimum extent of testing are also stipulated in the
drawing through the selection of a serial number.

Serial no. 4

Where different extents of testing are given in a single drawing the information regarding the serial number can
be given in tabular form. If a discrepancy exists between the serial number stated and the corresponding
description of the part, the serial number in the drawing (stipulation of the minimum extent of testing in the
drawing) is binding.

3. Tests

The test performance is described in HW0850199 Part-2 and the hardness testing in HW0850198 Part-2.4.
HW0850199 Part-2 also defines the testing categories and the acceptance standards for the individual test
methods.

A volumetric testing UT/RT (ultrasonic testing or fadiographic testing) and a surface crack testing PT/MT
(magnetic particle or penetrant method) are generally required. The selection of the test method for the
volumetric testing and the surface crack testing has to be performed according to HW0850199 Part-1. S -

The testing category and acceptance standard for the individual test method as per ISO 17635 are
automatically selected through stipulation of the quality level (please also refer to Part 1, Table 1). Some
materials are required to be subjected to a hardness test (HT) according to HW0850199 Part-2.4. The
materials affected and the extents of the hardness testing are defined in Table 2 to 4, too. Other materials
have to be assigned to the stated steel and steel groups according to its chemical composition.

4. Extents of testing

The extents of testing given in Table 2 to 4 represent minimum requirements.

In the event of unacceptable indications, the extent of testing shall be increased according to the procedure
described in HW0850199 Part-1.

The requirement regarding the test batch (random testing) is described in HW0850199 Part-1.
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Table 1 — Material groups for

piping materials

g % th no. BHEL Material Specific INew material designation O1d material Material groups
2g N 10027-  [ation EN 10027-1:2005 designation
é ; . ICEN ISO/TR G1 [G2 [G3
2z 1992 15608:2013
1.0427 C22G1 C22.3 1.1 X | -
5 o 1.0460 C22G2, P250GH C22.8 1.1 X | -
E E 1.0619 HW19592 GP240GH GS-C25 1.1 X | -
EE 1.0352 P245GH - 1.1 X | -
Eﬁ 1.0345 P235GH-TC1, P235GH-TC2 - 1.1 X | -
1.7706 HW19581 G17CrMoV5-10 GS-17CrMoV511  [6.2 - - X
1.7357 HW19574, HW19691] G17CrMo5-5 GS-17CrMo55 5.1 - - X
»5 1.7379 HW19576, HW19685| G17CrMoS-10 GS-18CrMoS10 5.2 - - X
L&z 1.5419 HW19595 G20Mo5 GS-22Mo4 3.1 X F
SEs 1.0446 GE240 GS45.3 11 X _F_F
Z 23z 1.4931 HW19565 GX23CrMoV12-1 G-X22CrMoV121 [6.4 - - X
22iE| P HW19688 GX12CrMoWVNDN10-1-1 B : K
E :g_E_ 1.0425 AA10401 P265GH HIl 1.1 X |k -
o2es 1.0038 S235JR RSt37-2 1.1 X | -
©:238| [10308 E235 St35 11° X F_F
S5:2| [0308 SB35GZF ' E 11 X F F
=g87| [1.0309 St35.4 E (1.1) X _E E
TE£3F 1.0305 P235G1TH St35.8 1.1 X | -
Zs=2| [10254 P235TR1 St37.0 11 X _F
g-_ B 1.0255 P235TR2 St37.4 1.1 X | -
o e 1.0405 P255G1TH St45.8 (1.1) X | -
93 10570 | AA10122/HW10181 | S355J2+N St52-3 12 X F F
" 14313 HW19699 X3CrNiMo13-4 X4CrNi13-4 72° KX
- 1.4961 HW10781/HW10782 | X8CrNiNb16-13 IX8CrNiNb1613 8.1 - - X
E & 1.4539 X1NiCrMoCu25-20-5 - 8.2 - - X
E; 1.4550 X6CrNiNb18-10 IX10CrNiNb189 8.1 - - X
s E 1.6905 GX5CrNiNb18-10 - (8.1) X
‘E 1.4903 HW19462 X10CrMoVNbS-1 - 6.4 - - X
‘;% 1.4571 AA10730 X6CrNiMoTi17-12-2 X10CrNiMoTi1810 |8.1 - - X
f g. 1.4541 AA10725/AA10740 X6CrNiTi18-10 X10CrNiTi189 8.1 - - X
‘E 1.4922 X20CrMoV12-1 X20CrMoV121 6.4 - - X
4 E.c _| [14923 HW19390 X22CrMoV12-1 X22CrMoVi21 |7 0P - F KX
¥ 1.7380 HW10685, HW10675] 10CrMog-10 10CrMo810 52 - X F
£ 1.7335 HW19497 13CrMo4-5 13CrMo44 5.1 - Xk
Ep 1.7715 14MoV6-3 14MoV63 6.1 - KX
Es 1.5415 HW10567 16Mo3 15Mo3 1.1/1.2 X | -
; % 1.6368 15NiCuMoNb5-64 15NiCuMoNb5S 4.2 - - X
& '; 1.7337 16CrMo4-4 o (5.1) - X |
% E 1.7709 HW10673 21CrMoV5-7 21CrMoV57 (6.2) - - X
Er NOTE There is no explicit assignment for the data in parentheses ().
# Material and material number not as per EN 10027-2:1992, it is a Siemens material.
® Assignment according to CEN ISO/TR 20172:2009
-
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’ Table 2a — Piping for flammable and fire-resistant media
g Z (Informative part for design engineer for selection of serial number)
gz Operating Quality level
5z Serial | Testin Type of weld or pressure in bar Load Nominal ISO 5817:2003| Serial
no. g ait (gauge) transmission | diameter no.
. grade® |P
EE
%E 1 st p<25 - - C. 1
- B
- 3 Circular welds 25<p<16 Db 20 2
N 3 and . DN > 20 B 3
: i 4 longitudinal welds 150 p>16 o B 4
é =5 DN <20
=i p > 150 : B
ZzZ38% 5 1 5
:51 55 g . p>16 - DN > 20 B
B g2 6 st p<25 - - c 6
o4l = p Nipples and TR - =
n2is nozzles Aot des = =
AL 8 p>'16 . - B 8
= 9 st S 75 without - c 9
O:ES eld-on parts p<L2, =
E °§ g 10 a (fillet and with - C 10
£E57 11 St double- bevel without s B 11
°3t 12 2 groove welds) a2=psit with - B 12
o 13 4 without - B 13
p>16 -
PE 14 1 with s B 14
33 Combustion
yo E chamber branch
EE lines fillet welds
$E 60 1 - - - B 60
1
i :
e Combustion
£t chamber branch
EE lines circ. welds
Es 61 1 - - - B 61
¥E A
e
2 E
Ep 3 4 =100%: 2 = 50%, 3 = 25%, 4 = 10%, 5 = 5%, St. = Stichprobe < 5%.
E =] e 2 4 =100%: 2 = 50%, 3 = 25%, 4 = 10%, 5 = 5%, St. = random test < 5%.
£z
v
: REV. fmforsat —
s|e\ SUSHANT @;
z ' 3.09.20
E 2| NO. ’ WORKED BY KR. THAKUR 13.09.2018
S| 05 .
; z|lN ST
= CHECKEDBY | BL MEENA nq 13.09.2018
z \ !




PLANT STANDARD

(HEEP : HARIDWAR)

HWO0400595; PAGE-8 DG-52
, : HW0850199

Hg= A T 7T (€19 : W)
HRl o ® =

Page 55 of58

SUPERSEDES
INVENTORY

wradt st T W
sfrwfira s @

COPYRIGHT AND CONFIDENTIAL

The information on this documents is the property of Bharat Heavy
Electrical Limited.It must not be used directly or indirectly in any way

detrimental to the interest of the company

-

fafiry € wefiy # o g

%
) )
TR OF Mg

o waw i ot ke wrew plt ey

3

for & ypiftsry ot o fomn

i fyft oy e wwor @ fe oseeft
i

TE

P v e

SIGN

/m Tt st Wt

Table 2b — Piping for flammable and fire-resistant media
(binding part for minimum extents of testing)

Minimum extents of testing
Serial no. Ifd. Nr.
RTin%* UTin%® |MT/PTin% *° HT * Serial no.
1 st.© St. -
2 = . 25 - 2
3 10 - 10 b 3
4 - - 100 - 4
5 100 - 100 g 5
6 - ¢ St. . 6
7 - 4 10 ® 7
8 . ¢ ‘100 R 8
9 = . St. . 9
10 - a 10 s 10
11 . 4 St. L 1
12 - ¢ 50 ¥ 12
13 - 4 10 ¢ 13
14 s 4 100 ¢ 14
60 - . 100" s 60
61 100 % 100" = 61
NOTE Data in percentages (to footnotes ®°) refer to the number of the welds to be tested

according to HW0850199 Part 2.4 following heat treatment.

PT, MT, RT and UT acc. to HW0850199 Part-2, HT acc. to HW0850199 Part-2.4.
®  10% HT for 13CrMo4-5 and 10CrMoS-10.
¢ 25% HT for 13CrMo4-5; 50% HT for 10CrMo9-10.

® Alternatively RT or UT.

Additional visual examination of the root using borescope.

9 Selection of PT or MT according to HW0850199 Part-1.

For nipples, nozzles and weld-on parts with wall thicknesses < 15 mm, in addition to the surface
crack testing, an UT is to be performed with the same extent of testing.
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Table 3a — Piping for steam and condensate —

(Informative part for Design Engineer for Selection of Serial number)

4
88
£z . ) Quality :
sz Seria Type of weld or | Operating pressure Load trans- Nominal - Seria
7€ | Exam. part in bar (gauge) mission diameter Material level 1
No. grade * wall thickness IS0 "
5817:2003
F o o.
EE
5
E .
15 st welds not fully-loaded c 15
3 2 Long. p<25 fully-loaded welds or in
—=E piping with creep
E iz 1 4 weils analysis B 16
agsi|l [ 17 | p>25 . - - B L
RES
égg? 18 St. pS2,5 ‘- - - c 18
azii| [ 19 5 G1 B 19
ZEZS DN £120
<2g% 20 4/5 G2 B 20
E 23z 25<p<16 =
GEES 21 4 G1 B 21
S ez DN > 120
z Ei 22 113 Circ. G2 B 22
S 3 23 3 welds G1 B 23
¥ 24 DN <120 G2 B 24
= 25 p>16 - G3 B 25
B 26 | 24 G1 B 26
E.: DN > 120
- E 27 1 G2 +G3 B 27
13 28a | St p<25 - - - c 28a
% E Nipples
g £ 28 1 and DN <120 - B 28
E % 29 1 nozzles p>25 - t<15 B 29
IR DN > 120
” :EE 30 1 t>15 B 30
Er 31a St. Weld-on parts p<25 - - - c 31a
Ee 31 3 (Fillet and dou- without " . B 31
£E ble-bevel
€5 32 1 groove welds) S DN <120 . B 32
EE 33 1 i with t<15 B 33
£ DN > 120
¥ 34 1 t>15 B 34
& |\ [T 7=100%; 2= 50%, 3 = 25%, 4 = 10%, 5 = 5%, St. = random test < 5%.
EANN [
- Material groups for piping see Table 1.
-
E z
S
w
: REV. FraforFat
o) SUSHANT
z < ) 3.09.2018
E Z ((ﬂ} NO. WORKED BY KR. THAKUR - 13.09.201
ES cs
z N - EIEELIS
E zZ R\ CHECKEDBY | BL MEENA C p’ 13.09.2018
- <




Fsrow v g

SIGN & [

HW0400595; PAGE-8 DG-52
i . HW0850199
% T A% (1T : SEN)
i .
PLANT STANDARD (HEEP: HARIDWAR) | Page b3 of58
Table 3b — Piping for steam and condensate — (binding part for minimum extents of testing)
2Z
5o
2z Minimum extents of testing
52 Serial no. Serial no.
RT/UTin%*® PT/MTin%" HT?®
5
EE 15 St ° St ® 15
?é 16 10° 10° 16
E 17 100 - 17
18 st9 st9 18

¥ 19 5 - 19
- ] 20 10 5 i 20
B2z, 21 10 - 21
Geii 22 .+ 25 100 et 22
28:¢ 23 25 = 23
git- 24 0 50 2
90331 25 100 100 ! 25
z 2% 26 50 10 26
ms2s 27 100 100 y 27
L EZE
O:Ed 28a = St = 28 = ¥
SEELE 28 - 100 - 28
BE- 29 - 100 - 29
O3t 30 100° 100 - 30

3 3 2 St - 31a

Y 31 - 25° - 31

B 32 - 100 - 32

35 33 - 100 = 33

%E 34 100° 100 - 34

Pl NOTE Data in percentages (to footnotes d.@% refer to the number of the welds to be tested according
E §§ to HW0850199 Part 2.4 following heat treatment.

,% PT, MT, RT and UT acc. to HW0850199 Part-2, HT acc. to HW0850199 Part -2.4.

§ §.£ - ®  Examine using ultrasound, insofar as geometry allows.

K ¢ Weld-on parts which are hard to access, particularly those welded onto alloyed components, should be given priority.

£ 9 20% HT for 13CrMo4-5, 16CrMo44 and t> 15 mm.

Ep ® 30% HT for 10CrMo8-10 and t > 15 mm.

s ' 100% HT for t > 5 mm, except for austenitic materials.

E

b 9 Alternatively RT/UT and PT/MT.

i

£ i For all extents of testing < 100%, where circumferential welds are joined to longitudinal welds the weld line

E shall all be subjected to PT/MT.
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Table 4 — Piping for water and air with only low loading

gk
‘[:-,‘ ; a) |nformative part for design engineer for b) Binding part for minimum extents of testing
A selection of serial number
EE Serial Exam. Quality level Minimum extents of testing Serial
: . a
H E no. grade ISO 5817:2003 no.
i RT/UT®in% PTIMT®in% HT ®
50 1 Cc 100 100 - 50
28 51 1 C - 100 - 51
82

238 52 2 c : 50 - -
E 23 53 3 c - 25 S 53
Sgif 54 4 ' C . 10 = 54
Z3is 55 5 c 3 5 - 4
O=23%
azis 56 st ¢ ) - st = 56
E ‘éa‘-’ 1 = 100%; 2 = 50%, 3 = 25%, 4 = 10%, 5= 5%, St. = random testing < 5%.
EE §§ PT, MT, RT and UT acc. to HW0850199 Part-2, HT acc. to HWO0850199 Part -2.4.
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HEEP: HARDWAR-249 403 (Uttarakhand)
FAX: +91 1334 226084/226462
TEL: +91 1334 28 1660/1753
PRE-QUALIFICATION REQUIREMENT

PPX-BOI DEPARTMENT Enquiry No.:
BHARAT HEAVY ELECTRICALS LIMITED B/4133/2015/3117V/2

Annexure-A
NS:" Pre-Qualification Requirements (Annexure-A) Vendor’s Response
1. TG integral piping is used for connection of various equipment to Generator and its auxiliaries.
2. The material of construction of pipe & fittings (CS & SS) and dimensions shall be as per
ASMEB36. 19/B16.9 or equivalent. Water header (fabricated), Neck. Hangers & Supports shall
be in line with 1S-2062.
3. Vendor should have experience of supply pipe and fitting in thermal power-plant/process
industries.
4, Vendors to confirm that all the items specified at SI. No.1 shall be quoted and offer with part
supply shall be note be considered.
5. Requirement of testing facilities: -
a) Vendor should have capability for Pickling & passivation (Only for CS items). Dye penetrant
Testing and Hydraulic testing in-house.
b) Ultrasonic testing. Radiography testing (NABL accredited Laboratory). Chemical analysis
facility shall be either in house or outsourced.
c) Particulars for testing facilities (at point a and b) along with details to be furnished.
Photographs of pickling & passivation facility (tanks) will be provided.
d) Vendor to submit third party approved WPS/PQR for welding requirement
6 The vendor should be a regular of such items mentioned at clause 1.0. Vendor should have
executed Purchase order (having date of delivery not earlier than 8 year at the time of bid
submission) for CS & SS items. Total supply of each PO should be min. 5 tons and 1.5 tons for
CS items & SS items respectively. In support of above. vendor shall furnish details in following
format along with their credential lists for the past 8 years.
SI | Applicatio | Name & | Contract | Purch | Purch | Total Brief Detail
no | n address details of | ase ase weight of | technical s of
of customer | order | order | quantity | details of | test
customer | (email Refer | issue | of piping | Material of | carrie
and ence date item Constructi | d out
phone no. (K.G.) on
number)
Thermal
power-
plant/proc
ess
industries
Only
7 In support of year of supply. Vendor shall furnish copy of Purchase Order along with Bill of
Material executed in past along with test certificates (for one of the submitted POs.)
8. Vendor to furnish the acceptance certificates from customer for complete supplies of at least
01 No. of PO.
9. BHEL reserves the right to verify information submitted by vendor. In case the information is
found to be false/ incorrect. The offer shall be rejected.
10 Vendors to confirm specific compliance of the above mentioned points else offers will not be

considered.

(Sign & Stamp of Bidder)




MANUFACTURER’'S NAME AND ADDRESS STANDARD QUALITY PLAN TO BE FILLED BY BHEL TO BE FILLED BY BHEL
) )
ITEM GENERATOR INT=GRAL QP NO. QA/BI/QP/021
VENDOR’S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 10of7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M ~ B g N
1 2 3 4 5 6 7 8 9 _ D 10 11
1.0 | MATERIAL Co-relation & Major Verify 100% Standard as per | Standard as Mill N P|V]|-
11 Seamless C.S. verification of Mill TCs BOM per BOM TCs
pipes as per A106 for
Gr.B&SS a)Chem. Composition Major Chem. 1/Heat -DO- -DO- -DO- P |V |-
Seamless pipe Analysis
b)Mech. Properties Major Mech. Test 1/Lot -DO- -DO- -DO- P |V |-
c)Flattening or bending | Major Mech. Test 1/Lot -DO- -DO- -DO- P |V |-
test
(as applicable as per *
ASTM)
d)Hydraulic test Major Pressure 100% -DO- -DO- . -DO- P |V |-
Test
e)Heat Treatment Major Time/Temp 100% -DO- -DO- -DO- P |V |-
(As applicable)
f) Surface finish Major Visual 100% -DO- -DO- -DO- P |V |-
g) Dimensions(OD.ID & | Major Measurem 10% -DO- -DO- -DO- P 1V |-
wall Thickness) ent
h) NDT (UT/ECT) Major UT/ECT 100% SA 106 -DO- -DO- P |V
1.2 Pipe fitting Co-relation & Major Verify 100% Standard as per | Standard as MILL NVI{P |V |-
verification of MTCs BOM per BOM TCs
For
a) Chem. Composition Major Chem. 1/Heat -DO- -DO- TCs P |V |-
Analysis
b)Mech. Properties Major Mech. Test | 1/Heat batch -DO- -DO- -DO- pEAlRN o=
LEGEND: FOR CUSTOMER USE
| RECORDS IDENTIFIED WITH “TICK® SHALL BE ESSENTIALLY INCLUDED BY AN Feri,

MANUFACTURER/SUBCO
NTRACTOR

CUSTOMER

CONTRACTOR IN QA DOCUMENTATION.
M: MANUFACTURER / SUBCONTRACTOR ~ B: BHEL / NOM. _vamh TION AGENCY N:

INDICATE "P° PERFORM "W* WITNESS AND V' VERIFICATION

ALL "W’ INDICATED IN COLUMN "N" SHALL BE "CHP” OF CUSTOMER

>EVWO<EU BY

Gl

Sanjeev Xram_‘ Bhardwaj
FRoafT=Senior Engineer

ITRarEA/Quality Assuranca

$rvad s, sReR/BHEL, Handwar
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MANUFACTURER'S NAME AND ADDRESS vm._.>z_u>_»_u QUALITY PLAN TO BE FILLED BY BHEL TO BE FILLED BY BHEL
)
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021
VENDOR’S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 2 of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M _ B _ N
1 2 3 4 5 6 7 8 9 | D 10 11
c)Dimensions , Finish Major Measurem 100% ANSI B16.9 ANSI B16.9 -DO- P |V |-
ent
d)Wall thickness of Major -DO- 100% ASTM A234 ASTM A234 TC P |V |-
bend by UT Gauge
e)Heat Treatment (as Major Time / 10% Standard as per | Standard as -DO- P |V |-
applicable) Temp BOM per BOM
g)Hardness of fitting Major Measurem | 10% (random) | Standard as per | Standard as TC P |V |-
ent BOM per BOM,
h)Surface defects Major DPT/MPI 100% ASME SEC-V ASME Sec- -DO- P IV |-
art-6 Vill-div-1-
APPENDIX-
8
1.3 FLANGES Co-relation & Major verify 100% Standard as per | Standard as TC VIP |V |-
verification of Mill TCs BOM per BOM
For
a) Chemical Major Chem. test 1/Heat -DO- -DO- -DO- P |V |-
Composition
b)mechanicai Major Mech. Test 1/HT Batch -DO- -DO- -DO- P |V |-
properties
c)Heat Treatment Major . 100% -DO- -DO- -DO- P |V |-
Time/Temp
d)Dimension Major Measurem 10% As per Drawing As per TCs P |V |-
ent in BOM Drawing in
. BOM
e)surface defects Major DPT 10% E165/A275 ASME Sec.- TC/IR
: VIII Div-1
Appendix 8
LEGEND: ) FOR CUSTOMER USE
! RECORDS IDENTIFIED WITH "TICK’ SHALL BE ESSENTIALLY INCLUDED BY a

MANUFACTURER/SUBCO
NTRACTOR

CONTRACTOR IN QA DOCUMENTATION.
M: MANUFACTURER / SUBCONTRACTOR
CUSTOMER

INDICATE "P* PERFORM "W WITNESS AND *V* VERIFICATION

B: BHEL / NOM. INSPECTION AGENCY N:

ALL "W™ INDICATED IN COLUMN "N" SHALL BE "CHP" OF CUSTOMER

APPROVED B

L%t




MANUFACTURER'S NAME AND ADDRESS Vm.ﬁ>zo>xc QUALITY PLAN TO BE FILLED BY BHEL TO BE FILLED BY BHEL
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021 v
VENDOR’S NAME PIPING & HYDROGEN REV. 02 )
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- . TG60682
REV - 02 [ Page3of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M _ B |N
1 2 e 4 5 6 7 8 9 _ D 10 11
1.4 Fasteners a) Verification of trade Major Verify 10% Standard as per | Standard as TC v [P [V |-
mark & prop. Class BOM per BOM
b) Dimension -DO- Measurem 10% Standard as per | Standard as IR NV [P |V |-
ent BOM per BOM
¢) Marking & Packing -DO- Visual 100% TG60682 TG60682 IR VP |w
1] Gaskets a) Review of Test Major Review 100% Standard as per | Standard as TC v [P [V Gaskets procured
certificates BOM per BOM by the vendor shall
b) Dimension Major Measurem 100% As per BOM As per BOM TC v [P [w be from BHEL
ent approved sources
c) Marking & Packing Major Visual 100% TG60682 TG60682 e VIP Iw only.
1.6 Rods, Round, Co-relation & -DO- Chem. & Drawing & Drawing & TC v [P [V
Flanges verification of Mill TC Mech. Standard as per | Standard as
a) Chemical Measurem | 1/ Heat BOM per BOM
composition, ent
Mechanical Time/
b) Dimension, finish Temp. 10%
c) H.T. if applicable 100%
d) DPT/UT 100%
1.7 Angle, Beam, a)Visual -DO- Measurem Drawing & Drawing & TC v [P |V |-
Channel, Tee Bar, b)Dimensional ent & 100% Standard as per | Standard as
Beam attachment, c)Chemical Visual BOM per BOM
" AS plate/Flat d)Mechanical 1/Heat
Chem 1/Heat/ heat
&Mech. treatment
batch
1.8 Forging, Turn a)Chemical & Mech. -DO- Analysis/ 1/Heat Drawing & Drawing & TC vV [P [V |- Inform vendor name
buckle, Pipe clamp properties Mechanical Standard as per | Standard as
b)Heat treatment -DO- Verify 100% BOM per BOM
c)Hardness -DO- Hardness 20%
d)Surface defect -DO- DPT 20% of each
item

LEGEND:

MANUFACTURER/SUBCO
NTRACTOR

' RECORDS IDENTIFIED WITH "“TICK" SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION.
M: MANUFACTURER / SUBCONTRACTOR  B: BHEL / NOM. INSPECTION AGENCY N:
CUSTOMER

INDICATE "P* PERFORM "W™ WITNESS AND *V* VERIFICATION

ALL "W” INDICATED IN COLUMN "N" SHALL BE *CHP" OF CUSTOMER

FOR CUSTOMER USE
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MANUFACTURER’S NAME AND ADDRESS vmﬂ>zo>m_u QUALITY PLAN TO BF _u_v_x_.m_u BY BHEL TO BE FILLED BY BHEL
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021
VENDOR’S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 40of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M [B [N
1 2 3 4 5 6 7 8 9 [ D 10 11
e)Proof load -DO- Load test 20% or Min.
2pc.
f)Dimension & Visual -DO- Measurem 100%
ent &
Visual
1.9 Thermo well Co-relation & -DO- Analysis/ 100% Drawing & Drawing & TC N [P |V |-
verification of Mill TC Mechanical Standard as per | Standard as
Or BOM per BOM
Visual & Dimensional Measurem
en
Chemical Chem
Mechanical &Mech. i
1.10 Connection, Inlet Dimension & Visual -DO- Measurem 100% Drawing & Drawing & TC N [P [V |-
Header, Outlet ent/Verify Standard as per | Standard as
header Weld Quality RT/DPT Random BOM per BOM
H.T (if applicable)
1.11 Clamp, Support, Material TC’s -DO- Verify 100% Drawing & Drawing & IR N [P [V |-
Pipe Clamp Heat Treatment Verify 100% Standard as per | Standard as
assembly Visual & Dimensional Verify 100% BOM per BOM
1.12 Base plate Material TC’s -DO- Verify 100% Drawing & Drawing & TC NV [P [V |-
Measurem Standard as per | Standard as
Visual & Dimensional ent & BOM per BOM
Visual
1.13 Tie rod, Threaded a)Material TC -DO- Verify 100% Drawing & Drawing & TC NV [P [V |-
rod b)Visual Measurem Standard as per | Standard as
c)Dimensional ent & BOM per BOM
d)Galvanizing Visual
1.14 Eye bolt, Welding Supplier TC’s -DO- Verify 100% Drawing & Drawing & TC SR B A Inform vendor name
eye Standard as per | Standard as
, BOM per BOM
1.15 Spring hanger, Supplier TC’s -DO- Verify 100% Drawing & Drawing & TC ol T RV Inform vendor name
hanger assembly g Standard as per | Standard as
BOM" per BOM
LEGEND: FOR CUSTOMER USE
! RECORDS IDENTIFIED WITH "TICK® SHALL BE ESSENTIALLY INCLUDED BY
MANUFACTURER/SUBCO CONTRACTOR IN QA DOCUMENTATION. i APPROVED BY S
NTRACTOR M: MANUFACTURER / SUBCONTRACTOR ~ B: BHEL / NOM. INSPECTION AGENCY N: TRG
CUSTOMER c\&‘c ]

INDICATE P PERFORM "W* WITNESS AND V" VERIFICATION

ALL "W™ INDICATED IN COLUMN "N SHALL BE “CHP" OF CUSTOMER
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MANUFACTURER’S NAME AND ADDRESS vm.E,ZUEnNU QUALITY PLAN TO BE n_v_._.m_u BY BHEL TO BE FILLED BY BHEL
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021
VENDOR'S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 50of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M [B [N
1 2 3 4 9 6 7 8 9 % D 10 141
1.16 H2 vent Star Material TC’s -DO- 100% Drawing & Drawing & TC N[ P |V |-
Visual Measurem Standard a< per | Standard as
Dimensional ent & BOM per BOM
Visual
2.00 | INSPECTION PROCESS
2.1 Preparation a)Marking & Major Visual 100% As per Drawing | As per IR P |V |-
identification Drawing
Check
b)Cutting & Edge -DO- -DO 100% As per Drawing | Asper ~ - P |V |-
preparation Drawing A
c)Dimensions -DO- -DO 10% As per Drawing As per IR P |V -
Drawing ]
d)Surface defects on -DO- DPT 10% ASME Sec. V ASME Sec.- - NP |V -
edge Art-6 VIl Div-I
preparation on Alloy Appendix 8
steel pipes
2.2 Bending a)Dimensions Major Measurem 100% As per Drawing As per IR NVIP |V |-
ent Drawing
b) Ovality -DO- Measurem 100% As per Drawing Max. 10% - P |V |-
ent
c)Wrinkles -DO- Measurem 100% As per Drawing As per - P |V |-
ent Drawing
d)Thinning -DO- Measurem 100% By UT thickness | Max. 12.5% - V| P W |-
ent meter ) ¥
e)Surface defects -DO- DPT 10% ASME Sec. V ASME Sec. - NP |V |-
(On bend portion only) Art.-6 VIII Div-|
Appendix 8
= LEGEND: FOR CUSTOMER USE
{ RECORDS IDENTIFIED WITH “TICK® SHALL BE ESSENTIALLY INCLUDED BY fa
MANUFACTURER/SUBCO COR N GLOI 7y LT ATE APPROVED BY Jech
NTRACTOR M: MANUFACTURER / SUBCONTRACTOR  B: BHEL / NOM. INSPECTION AGENCY N: c:;w
CUSTOMER 29
INDICATE "P* PERFORM "W’ WITNESS AND "V' VERIFICATION
ALL "W’ INDICATED IN COLUMN "N’ SHALL BE "CHP” OF CUSTOMER




MANUFACTURER’'S NAME AND ADDRESS \ STANDARD QUALITY PLAN TO B* nv__._.mo BY BHEL TO BE FILLED BY BHEL
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021 .
VENDOR’S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 6 of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M _ B M N
1 2 3 4 5 6 7 8 9 | D 10 1
f)Bend radius / angle of -DO- Measurem 10% As per Drawing | ANSI-B 31.1 - VIP |V |-
bend ent
g)Out of Squareness -DO- Measurem 10% As per drawing | ANSI-B 31.1 - P |V |-
ent
23 | WPS&PQR Record for each weld -DO- Verify 100% ASME Sec. IX ASME Sec. - NV IP [wW]- WPS, PQR shall be
combination & welder IX approved by BHEL
24 Welding a)Fit-up -DO- Visual 100% HW0620599 HW0620599 - P |- -
; b)Pre-heating -DO- TEMP. As applicable Relevant WPS Relevant T PL -
WPS
c)Root run -DO- Visual & 10% HW0850199 HW0850199 IR VP |V |-
DPT
d)Inter pass cleaning Minor Visual 100% | - WPS - P |- -
e) Dimensions & Visual Major Measurem 10% HWO0620099 HW0620099 - VIP [V -
examination of welds ent
& Visual.
F) Surface defects Critical DPT 10% HW0620099 HW0620099 IR VI[P W] -
for fillet welds) *
g) PW.H.T. (If Major TIME/TEM As per ANSI-B 31.1 ANSI-B31.1 | Report | ¥ | P |- -
Applicable) P applicable
h)Internal Defects Critical RT /UT As per HW0850199 HWO0850199 I.R VI[P |[W]-
(for butt welds only) applicable
3.00 FINAL INSPECTION
3.1 Complete a)Visual examination Major Visual 100% As Per Drawing | HW0620099 = vV [P |V -
Fabricated Piping ]
b)Dimensions -DO- Measurem 100% -DO- As per = v [P W] - | *RANDOM (10%)
ent Drawing i WITNESS
BY BHEL

LEGEND:

MANUFACTURER/SUBCO
NTRACTOR

CONTRACTOR IN QA DOCUMENTATION.

CUSTOMER
INDICATE "P* PERFORM “W* WITNESS AND V™ VERIFICATION
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MANUFACTURER'S NAME AND ADDRESS \ STANDARD QUALITY PLAN TO B= w:._.mo BY BHEL TO BE FILLED BY BHEL
ITEM GENERATOR INTEGRAL QP NO. QA/BI/QP/021 .
VENDOR'’S NAME PIPING & HYDROGEN REV. 02
BHEL COOLER PIPING .
DRG. NO. AS PER PO
SPEC.- TG60682
REV.- 02 | Page 7 of 7
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF REFERENCE ACCEPTANC FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK CHECK DOCUMENT E NORMS RECORDS M [B [N
1 2 3 4 5 6 7 8 9 [ D 10 11
c)Marking -DO- Visual 100% -DO- -DO- » VI[PV -
d)Cleaning (small bore -DO- -DO- 100% TG60682 ST34001 - v [P [wW] -
pipes up to 3" NB by L clause-8
acid pickling) ;
e)Preservation & -DO- -DO- 100% TG60682 TG60682 - NV [P ]V -
Painting
f)End protection & -DO- -DO- 100% TG60682 TG60682 - N [P [w -
packing .
g) D.P site wedge -DO- DPT Random HW0850199 HW0850199 v IP |w
edges L
NOTES:-
1 All edge preparation shall be done by machining only.
2. For small bore piping, where the individual stamping & stencilling may not be possible metal tags or plastic tags may be used for identification.
3i) Small items like small reducers, elbows, tees, stubs, flanges etc. and other machines components duly preserved shall be packed in wooden boxes.
ii) Each item either individually or jointly will be segregated system wise for dispatch.
4. Inside protection by VPI tablets/powder shall be ensured before end capping.
5 the raw material used shall be procured from BHEL agreed vendors.
6. The pipe with requirement for UT shall be UT/Hydro tested at mill and shall indicate in certificates only.
7 All material of construction shall be as per approved Drawing / pipe schedule / BHEL plant Std.
8. Electrodes used shall be procured from BHEL agreed vendors.
9. Gaskets procured by the vendor shall be from BHEL approved sources only.
LEGEND: : FOR CUSTOMER USE
! RECORDS IDENTIFIED WITH “TICK” SHALL BE ESSENTIALLY INCLUDED BY
MANUFACTURER/SUBCO CONTRACTUR IN QA DOCUMENTATION. , <l : APPROVED BY .
NTRACTOR M: MANUFACTURER / SUBCONTRACTOR  B: BHEL / NOM. INSPECTION AGENCY N: el ~
CUSTOMER ob\9
INDICATE “P* PERFORM "W* WITNESS AND *V" VERIFICATION 3
ALL "W” INDICATED IN COLUMN "N SHALL BE "CHP" OF CUSTOMER
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BASED ON OWN EXPERIENCE
SPECIFICATION FOR FABRICATION AND SUPPLY OF
GENERATOR INTEGRAL PIPING

1.0 PROJECT INFORMATION

The piping covered under this specification are to be used in association with mechanical
auxiliaries for generator piping at power station for carrying oil, water and gas.

2.0 SCOPE OF WORK

The scope of work for piping vendor shall be to completely supply the total Piping to site,
which includes materials, fabrication, testing, cleaning, painting, packing and dispatch, as
mentioned in the order.

All pipes shall be seamless and supplied in approximately 6.0 meter length. Tees, Bends,
Reducers and flanges etc as per Bill of Material (BOM) shall be supplied loose.

3.0 MATERIAL SPECIFICATION

¥
i
vk
EEE%
X%
EE%E
¥
tl
« E
BE
4
2
e N
E’

3.1 The material to be used for fabrication of piping is specified in the BOM.
3.2 The vendor shall furnish the correlated mill test certificate for the material used.

3.3 Plates to be used for flanges>25mm shall be checked for laminations by UT as per
ASME-435.

3.4 Gaskets procured by the vendor shall be from BHEL Approved sources only.

4.0 FABRICATION

4.1 All Pipes, Bend/Elbows, Tee, Reducer, Flange, Gasket, Fasteners etc shall be in
accordance with the respective Bill of material.

4.2 All fitting shall be clean finished and reasonably free from scales. They shall be
totally free from cracks, porosity, surface flaws, laminations, informal surface and
other harmful defects.
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SIGN &

4.3 All elbows shall be of long radius type with R= 1.5 NB or as specified in the Bill of

Material.
4.4 The final drg of H2 Cooler header shall be issued after placement of order. However
tentative drg shall be furnished for the same along with enquiry BOM.

5.0 TESTING AND CERTIFICATION

5.1 HYDRAULIC TESTING
Hydraulic test certificate of mother pipe shall be supplied by the fabricator. In the

event of mill test certificate not being available, the pipelines shall be hydraulically
tested by the vendor in his shop as per ANSI B31.1 before induction.

5.2 In case of standard fitting like elbows, tees, reducers etc hydraulic test certificate of
mother pipe shall be furnished.

5.3 Material test certificates of individual item as per BOM shall be furnished.

5.4 DPT/MPI shall be carried out on all fittings for surface crack as per applicable
ASME/ASTM.

6.0 CLEANING & PAINTING

6.1 STAINLESS STEEL PIPING
All hot bent, forged, fabricated and straight section of piping shall be thoroughly

cleaned, wire brushed and purged with an air blast to remove water, sand and scale
from inner surface. The out side surface of all pipes shall also be free of cleaning
slag. Vendor shall not leave any material on the inner or outer surface that will affect
the serviceability of the pipe.

6.2 CARBON STEEL PIPING
All CS pipes shall be treated by pickling with acid neutralised before dispatch.

All pipes which are cleaned by acid pickling shall be conserved in accordance with
the procedure detailed below. Any alternative method used by the supplier shall have
to be got approved from BHEL for which the supplier shall furnish all the details

along with the acceptance norms etc. with his offer.

e
INVENTORY NO

yrLIig

REV. WORKED BY KUNAL MISHRA / I\ \01-
NO. 0L s

STEehdr
CHECKED BY MANJU AZAD "\% \\\9‘ \\’){




| | g | 37T T fafadar (€ : gReaw) TG 00082
3 ”ﬂ[' PRODUCT PURCHASE SPECIFICATION | T 6 =3
(HEEP: HARIDWAR) Page 3 Of 6

§§ STEP | DEGREASING TEMPERATURE | DURATION

3= 1 Degreasing by Hydroxide Sodium 60-70 °C 2 Hours

i > ~10%

EE 2 Rising by tap water Room |

E‘E Temperature

f 3 Descaling with Hydrochloric acid Room 50-60 minutes
- Solution with inhibitor 10-15% Temperature

iR |4 Rising by tap water e D ——

= §§§ Temperature

& ;? § 5 Phosphate treatment with Phosphate 50-60 °C 50 MINUTES

Diz: Solution 8%

§ 2 §§ 6 Rising by hot tap water above 50 °C

oz; %

z §g§ 7 All pipes should be dried with the help of Hot

$ii air

z 53 E 8 Antirust treatment**

Ogs

** Vapour phase inhibitor shall be used for protecting the inner surface of the pipes

EE after cleaning by pickling or otherwise as the case may be. The recommended
- quantity is 60gm/m? (min.) The vapour phase inhibitor used by the supplier shall be
Ef such that it is effective for the purpose for which it is used and does not leave any
- § residue after vaporization.
E ga; After cleaning, the pipes shall be coated with one coat of anti-corrosive chromated
E EE primer paint and two additional coats of light colored semi matt paint. The inner
£k | surface of the pipe shall be protected with the help of vapour phase inhibitors put
é E inside the pipe with ends sealed with plastic caps with suitable adhesives.
%
g E Tentative painting schedule - After cleaning, pipe shall be painted as per details given below-
RFE
& ¢ |! Paint (Coat) Paint Type No. of Coat DFT (in
| microns)
| Primer Paint Epoxy Based Zinc Rich paint 2 Coat (each of 70
4, 35 microns)
z§ | | Intermediate Paint Epoxy Tio2 pigmented coat paint | 1 Coat 70
£ o115} [Finish (Final) Paint | Epoxy Based Finish paint 2 Coat (eachof |60
% . Shade GREY" as per RAL 9002. | 30 microns)
® I Total DFT(Minimum) 200
Final painting schedule will be furnished after issuance of PO.
; > REV. wii'oaR"KE' ED';EB'Y' KUNAL MISHRA \‘,,,A/ wlot!#
£&™ | NO.02 a
S —
E g \ CHECKED BY MANJU AZAD VJ\% \\\g’\\ﬂ’
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@ 7.0 PACKING & MARKING

wO

g% 7.1 Item no. of BOM shall be clearly marked on each item with punch and paint.

EE 7.2 All straight pipes of a particular system shall be packed in separate Box/Boxes.

£ g System name, BOM no. and item name shall be clearly mentioned on the Box.

£

COPYRIGHT AND CONFIDENTIAL
The information on this documents is the property of Bharat Heavy

Electrical Limited.It must not be used directly or indirectly in any

way detrimental to the interest of the company

7.3 All flanges, Tees, Reducers etc. of a particular system shall packed in separate box.
System name, BOM no. and item name shall be clearly mentioned on the Box.

7.4 All fasteners of a particular system shall packed in separate box. System name,
BOM no. and item name shall be clearly mentioned on the Box.

7.5 All Gaskets of a particular system shall be packed in separate box. System name
shall be clearly mentioned on the Box. On each Gasket, Gasket size (as indicated in
BOM), BOM sl. no. make & grade shall be clearly marked with suitable paint or
marker for easy identification.

7.6Vendor to ensure that the procurement of gaskets (or gasket material used for
manufacturing) shall be done just before dispatch of the entire material so as to

AR vF Mg

FEORT A & 7§ U WRE W rRREew R K i §oavw
e vE R ¥ A R o A ot @ odeah & RE A pfaens

maintain the shelf life of the gasket for a min period of 2 years (from the date of
dispatch).

7.7 All the parts shall be carefully packed for transport in such a manner that these are
protected against all damage and the climatic conditions including saline
atmosphere to which it may be subjected in transit and one year of storage.

7.8 Pipe ends, flange and other similar open ends shall be protected from both external
damage (by provision of plastic caps) and ingress of dirt or moisture during transit
and storage. All machined surface shall be protected by means of wooden
protecting pieces bolted to such surfaces.

Rars v gEmer
DATE

S|

‘ 7.9 Small bore items are to be bundled or bagged and fitted with wired metal tags
stamped with item number & BOM number, make & grade.

7.10Water Proof paper & felt lining of the packages shall overlap seams at least up to
15mm and seams shall also be sealed.
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7.1 Vendor to ensure to take receipt from site for boxes for every dispatch against
GR verification of items sent inside box. GR Verification should be done in presence
of supplier’s representative at site. Supplier is required to depute their
representative to site (one visit per set) on demand from site for verification of items
sent inside the box and ensure receipt of all items. Any shortage found during
verification is to be replenished free of cost by supplier. However, payment will be
released against dispatch documents as per present practice.

712 Each straight pipe and pipe fitting belonging to the different systems shall be
color coded by making one color band on each free end of the component for
identification of material at site as mentioned below: -

s. DESCRIPTION COLOUR CODE
No.
1 Seal oil system and Liquid | Light brown (ISC 410)
Detector Rack System
Primary water system Sea Green (ISC 217)
3 Gas system Canary yellow (ISC 309)
4 Waste gas and waste Black (ISC 632)
Fluid system
S H2 Cooler Piping system Sea Green (ISC 217)

8.0 FINAL INSPECTION

BHEL inspection shall be carried out at vendor works before dispatch of material to
Site.

9.0 GUARANTEE
Vendor shall guarantee all material fabrication and workman ship of all piping
furnished by vendor for a period of 24 months from the actual delivery or 18 months
from the date of commissioning of the piping system whichever is earlier.
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10.0 INSTRUCTION FOR BID PREPERATION

10.1 The supplier shall furnish a quality plan on BHEL's format detailing all the tests/
checks conducted by supplier at various stages including receipt of raw
material, fabrication, packing and dispatch etc. BHEL shall identify hold points in
this quality plan beyond which work shall not proceed without the approval of
BHEL. The quality plan will form a pre-approval document.

10.2 The supplier shall furnish a list of deviations with respect to this purchase
specification, if any, otherwise mention No DEVIATIONS.

10.3 The pipes and fittings shall be as per detailed B.O.M.

10.4 The material of the pipes and fittings shall be as per list of referred standards &
drawings.

11.0 CROSS REFERRED STANDARDS

ASME SA 106, ASME A182, ASME A 435, ASTM A234, ASTM A403, ASME B16.9,

IS 2062, ANSI B31.1, HW 59870, HW0620599, HW0850199.
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