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SCOPE AND SPECIFIC TECHNICAL REQUIREMENT

1.0 SCOPE

This technical specification covers design, manufacture, testing at works, packing and
dispatch of ‘PVC pipe, its fittings and bends’. The material supplied shall fully comply with
relevant Indian Standard given below and the product shall be BIS certified. The sizes and
types of Pipes shall be as specified below. No Technical Deviations shall be acceptable in
this regard.

1.1 SPECIFIC TECHNICAL REQUIREMENT

1.1.1 UPVC Pipe
The UPVC pipes shall be of nominal diameter 50 mm and/ or 110 mm, as per the indent. The
pipe shall be of Class-Il & Class-IV Grade as per IS 4985: 2000 and shall be of standard
length of 6 meters. The pipe shall fully comply with specified standard and carry the BIS
certification marking.

1.1.2 Sockets
The sockets shall fully comply with the requirements of IS 7834 (Part-6)-1977.

1.1.3 For Bends
The bends shall be of 45°, 60°, 90° and Tee as specified, for above mentioned pipes. The
bends shall, in general, comply with the requirement of IS 10124. The specific requirements
and BIS certification marking of these bends shall be as per IS 10124 (Part-9) and IS 10124
(Part-10) respectively.

1.2 BILL OF MATERIAL
As per enclosed Annexure-1.
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1S : 10124 ( Part 10) - 1988

2.2.2 Dimensions — The dimensions of 45°
bends shall comply with Table } read with Fig. 1.

2.2.3 The bends may cither be plain at both
ends or socketed cither at one end or at both ends
as agreed 10 between the manufacturer and the
purchaser. In the case of socketed bends, the
socket measurements shall comply with IS : 10124
( Part 1)-1988*,

Norg | — For 0:25 MPa pressure class, fabricated
bends should not be made from 025 MPa pressure
class pipes. For this, bénds made from 0°4 MPa
pressurc class pipe should be used.

Norx 2 — The drawing is only intended to define the
verms used in Table 1 and is not intended to iltustrate
specific design features.

3. MARKING

3.1 Each 45° bend fitting shall be marked with
the following information:

a) Manufacturer’s name or identification mark,

*Specification for fabticated PVC fittings for potable
water supplics: Part 1 General requirements,

b) The size of the bend and the appropriate
class ( working pressure ) of IS :4985-
1988* to which the pressure rating of the
fitting corresponds,

¢) The degree of bend, and

Fig. 1 45° Benp

*Specification for unplasticized PVC pipes for potable
water supplies ( sevond revision ).

TABLE 1 DIMENSIONS OF 45° BENDS

( Clauses 2.2.2 and 2,2.3, and Fig. 1)

All dimensions in millimetres,

Size Y* L Rt
Min Min Min
{ Only for
plain ends )

(1) (2) (3) (4)
63 149 63 189
15 177 75 228
90 212 90 270

110 259 110 330

125 295 125 375

140 330 140 420

160 mn 160 480

180 24 180 540

200 471 200 600

225 530 225 675

250 589 250 750

280 660 280 840

315 742 31s 945

355 837 355 1065

400 842 400 1200

450 1060 450 11350

500 1178 500 1500

360 1319 560 1 680

630 1484 630 1890

MuaMUx WarL THICKNRSS ( 7 ) ron WORXING

) Pnnssinn
‘04 MPa 0'6 MPa 1oMPa
(Class 2) (Class 3 ) (Class 4)

(3) (6) (7)
14 20 32
17 24 38
19 28 45
23 34 55
27 39 63
29 44 70
34 49 80
38 55 90
42 62 10-0
47 69 112
52 77 125
58 86 139
65 97 156
73 10°8 177
82 12:2 198
93 137 224
10°3 153 248

11'6 172 27°8

130 192 313

Norz — Minimum wall thickness if calculated on the basis of 90 percent he mini i
corresponding size and pressure class of pipe rounded off to the next hig?e!r 01 ?rfrg.‘e minimum wall thickness of the

*Y is calculated from -3%% x 2x R,

1R, radivs af the bend, is equal to 3 times the nominal outside diametar { D ).




IS : 10124 ( Part 8 ) - 1988

2.2.2 Dimensions — The dimensions of 90° a) M ’ identificati
bends shall comply with Table 1 read with Fig. 1. ) Manufacturer’s name identification mark,
2.2.3 The bends may either be plain at both b) The size of the bend and the appropriate
ends or socketed either at ome end or at both class ( working pressure ) of IS: 4985-
ends as agreed between the manufacturer and the 1988* to which the pressure rating of
purchaser. In the case of socketed bend, the the fitting corresponds,
socket measurements shall comply with IS:
10124 ( Part 1 )-1988%. c) The degree of bend, and
N — For 025 MPa lass, fabricated .
bends should not be made Trom 025 MPa presure  d) The bend shall be marked in colour as
class pipes. .For this, bends made from 0°'4 MPa pres- indicated below for different classes of
sure class pipe should be used. fittings:
Norx — The drawing is only intended to define the :
terms used in Table 1 and is not intended to illustrate Class of Fitting Colour
specific design features,
3. MARKING Class 2 (0’4 MPa) Blue
3.1 Each 90° bend fitting shall be marked with Class 3 (06 MPa ) Green
the following information: Class 4 (1°0 MPa ) Yellow

*Specification for fabricated PVC fittings for potable —— L. .
water supplies: Part 1 General requirements (firss *Specification for unplasticized PVC pipes for potable
revision ). water supplies ( second revision ).

TABLE 1 DIMENSIONS OF 90° BENDS
( Clauses 2.2.2,2.2.3 and Fig. 1)
All dimensions in millimetres.

SizE Y* L Rt Mixivum WALL THICKNESS (/)
Min Min Min ¥OR WORKING PRESSURE
( Only for . —_—A - —_
plain ends ) 04 MPa 06 MPa 1'0 MPa
(Class 2) (Class 3) ( Class 4)
(1) (2) (3) (4) (5) (6) (7)
63 297 63 189 14 20 32
75 354 75 225 1-7 24 3-8
90 424 90 270 19 28 45
110 519 110 330 23 34 55
125 589 125 375 27 39 63
140 660 140 420 29 44 70
160 754 160 480 34 49 80
180 848 180 540 3-8 55 90
200 942 200 600 42 62 10:0
225 1060 225 675 47 69 112
250 1178 250 750 52 77 12'5
280 1319 280 840 58 86 139
315 1484 315 945 65 97 156
355 1673 355 1065 73 10°8 17-7
400 1884 400 1200 82 122 19-8
450 2120 450 1350 93 137 22°4
500 2 355 500 1500 10°3 15-3 24-8
560 2638 560 1680 116 17-2 27-8
630 2 968 630 1890 13°0 19-2 31-8

Notr — Minimum wall thickness js calculated on the basis of 90 percent of the minimum wall thickness of the
corresponding size and pressure class of pipe rounded off to the next higher 01 mm.

*Y is calculated from 3?6%°_ x 2x R.

4R, radius of the'bend, is equal to 3 times the nominal outside diameter ( D).




AIS Substation Package-SS19 for extension of (i) 765kV Solapur S/S; (ii) 765kV Aurangabad S/S; (iii) 765kV Wardha S/S; (iv) 400kV Khandwa S/S; (v) 400kV Rajgarh
S/S; (vi) 400kV Champa S/S; (vii) 400/220kV Itarsi S/S & (viii) 400/220kV Jabalpur Substation under Western Region System Strengthening Scheme (WRSS)-20.

BOQ- PVC PIPE (REV 00)

Date: 04.04.20

S.No. DESCRIPTION UNIT | QUANTITY REMARKS
1. 765kV SOLAPUR SUBSTATION
L SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 1260
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 750
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 126
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 75
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 60
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 20
7  |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 6
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 28
2. 765kV WARDHA SUBSTATION
1 SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 1260
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 750
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 126
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 75
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 60
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 20
7 |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 6
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 28
3. 765kV AURANGABAD SUBSTATION
L SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 1260
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 750
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AIS Substation Package-SS19 for extension of (i) 765kV Solapur S/S; (ii) 765kV Aurangabad S/S; (iii) 765kV Wardha S/S; (iv) 400kV Khandwa S/S; (v) 400kV Rajgarh
S/S; (vi) 400kV Champa S/S; (vii) 400/220kV Itarsi S/S & (viii) 400/220kV Jabalpur Substation under Western Region System Strengthening Scheme (WRSS)-20.

BOQ- PVC PIPE (REV 00)

Date: 04.04.20

S.No. DESCRIPTION UNIT | QUANTITY REMARKS
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 126
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 75
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 60
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 20
7 |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 6
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 28
4. 400kV KHANDWA SUBSTATION
L SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 110
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 65
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE : 20
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 11
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 20
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. "
7  |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. .
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. A
5. 400kV RAJGARH SUBSTATION
1 SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 275
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 165
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 46
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 28
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 46
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AIS Substation Package-SS19 for extension of (i) 765kV Solapur S/S; (ii) 765kV Aurangabad S/S; (iii) 765kV Wardha S/S; (iv) 400kV Khandwa S/S; (v) 400kV Rajgarh
S/S; (vi) 400kV Champa S/S; (vii) 400/220kV Itarsi S/S & (viii) 400/220kV Jabalpur Substation under Western Region System Strengthening Scheme (WRSS)-20.

BOQ- PVC PIPE (REV 00)

Date: 04.04.20

S.No. DESCRIPTION UNIT | QUANTITY REMARKS
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. -
7  |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 15
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 9
6. 400kV CHAMPA SUBSTATION
1 SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 220
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 165
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 36
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 28
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. %
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. -
7 |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. "
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 9
7. 400/220 kV JABALPUR SUBSTATION
L SUPPLY- PVC PIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 800
5 SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON MTR
ONE END 400
3 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS NOS
IV PIPE ' 120
4 SUPPLY- PVC PIPE : 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV NOS
PIPE ' 64
5 [SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 5
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. -
7  |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 7
8 |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. 2
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AIS Substation Package-SS19 for extension of (i) 765kV Solapur S/S; (ii) 765kV Aurangabad S/S; (iii) 765kV Wardha S/S; (iv) 400kV Khandwa S/S; (v) 400kV Rajgarh
S/S; (vi) 400kV Champa S/S; (vii) 400/220kV Itarsi S/S & (viii) 400/220kV Jabalpur Substation under Western Region System Strengthening Scheme (WRSS)-20.

BOQ- PVC PIPE (REV 00)

Date: 04.04.20

$.No. DESCRIPTION UNIT | QUANTITY REMARKS
8. 400/220 kV ITARSI SUBSTATION
| |SUPPLY-PVCPIPE : 110 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON TR
ONE END 500
, [SUPPLY- PVC PIPE : 50 MM DIAMETER CLASS-IV PIPES WITH SOCKET ON TR
ONE END 500
L |SUPPLY-PVC PIPE : 90 DEGREE LONG BEND FOR 110 MM DIAMETER CLASS |
IV PIPE ' 85
4 [SUPPLY-PVCPIPE: 90 DEGREE LONG BEND FOR 50 MM DIAMETER CLASS IV |
PIPE ' 85
5 |SUPPLY- PVC PIPE : SOCKETS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 0
6 |SUPPLY- PVC PIPE : SOCKETS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. i
7 |SUPPLY- PVC PIPE : TEE BENDS FOR 110 MM DIAMETER CLASS-IV PIPES NOS. 2
8  |SUPPLY- PVC PIPE : TEE BENDS FOR 50 MM DIAMETER CLASS-IV PIPES NOS. %
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Bharat Heavy Electricals Limited

Project: Substation package-SS19: Extension of 765kV Solapur, 765kV Aurangabad,
765kV Wardha, 400kV Khandwa, 400kV Rajgarh, 400kV Champa, 400/220kV Itarsi &
400/220kV Jabalpur substations

Doc No. TB-408-316-S03, Rev.0

Section -3 of Technical Specification

SECTION-3

PROJECT DETAILS & GENERAL SPECIFICATION

SITE INFORMATION

Sl | Particular Details
a) Owner POWERGRID
b) Customer POWERGRID
c) Project Title Substation package-SS19: Extension of 765kV
Solapur, 765kV Aurangabad, 765kV Wardha,
400kV ~ Khandwa, 400kV Rajgarh, 400kV
Champa, 400/220kV Itarsi & 400/220kV
Jabalpur substations. Under Western Region
System Strengthening Scheme (WRSS-20)
d) Location
SL Name of Substation Name of State Nearest Rail / Road Head
1 Solapur Maharashtra Solapur
2 Aurangabad Maharashtra Aurangabad
3 Wardha Maharashtra Wardha
4 Khandwa M.P. Khandwa
5 Rajgarh M.P Rajgarh
6 Champa Chhattisgarh Champa
7 Jabalpur M.P. Jabalpur
8 Itarsi M.P. Itarsi
e) Transport Facilities | As above
SITE CONDITIONS
a) Max. ambient air 50°C
temp.
b) Min. ambient air 0°C
temp.
c) Max. design 50°C
ambient emp.
d) Design reference 50°C
temp.
e) Average Humidity Max. 100%
f) Special No
corrosion
conditions
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Bharat Heavy Electricals Limited

Project: Substation package-SS19: Extension of 765kV Solapur, 765kV Aurangabad,
765kV Wardha, 400kV Khandwa, 400kV Rajgarh, 400kV Champa, 400/220kV Itarsi &
400/220kV Jabalpur substations

Section -3 of Technical Specification Doc No. TB-408-316-S03, Rev.0
9) Solar Radiation 1.2kW/sgmtr
h) Atmospheric uv High
radiation
i) Altitude above sea Less than 1000meter
level
) Pollution Severity Normal Pollution level
k) Seismic Zone As per the seismic zone defined in the
relevant BIS / IEC-62271-300 but not less than
0.3g horrizontal

WIND DATA

Wind velocity As per IS
Average No. of As per IS
thunderstorm days

per annum

Main Electrical Parameters:

Fault Levels:
SL | Name of Substation Fault level
1| 765KV Solapur 40KA for 1sec
2 | 765kV Aurangabad 40KA for Tsec
3 | 765kV Wardha 40KA for 1sec
4 | 400kV Khandwa 40KA for 1sec
5 | 400kV Rajgarh 40KA for 1sec
6 | 400kV Champa 50KA for 1sec
7 | 400/220kV Jabalpur 40KA for 1sec
8 | 400/220KkV ltarsi 40KA for 1sec
25mm/kV for all equipments i.e. BPI /
Minimum Bushing, CB, Isolator, CT, CVT, LA, NCT
Creepage Distance etc.

31mm/kV. For string insulators
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