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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 -56-mmandf-or 110 mm, as per the indent. The
pipe shall be of Glass-H-& 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 46=-68=, 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
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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 either be plain at both
ends or socketed cither at on¢ 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 1S : 10124
( Part 1 )-1988%,

Nore | — For 0-25 MPa pressure class, fabricated
bends should not be made from 025 MPa pressure
class pipes. For this, bends made from 04 MPa
pressurc class pipe should be uscd.

Nors 2 — The drawing is only intended to define the
yerms used in Teble 1 and is not intended to illustrate
spocific design fcatures.

3. MARKING

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

a) Manufacturer’s ngame or identification mark,

*Specification for fabricated PVC fittings for potable
waier supplics: Part 1 General requirements,

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

¢) The degree of bend, and

Fig. 1 45° BenD

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

TABLE 1 DIMENSIONS OF 45° BENDS

( Clouses2.2.2and 2,23, and Fig. 1)

All dimensions in millimetres,

Suze ¥ L Ry
Min Min Min
{ Only for
plain ends )

(1) (2) (3 (4)
LX) 149 63 189
1 177 75 228
90 212 90 270
110 259 110 330

125 295 125 375

140 330 140 420

160 n 160 480

180 424 180 540

200 471 200 600

225 530 225 675

250 589 250 750

280 660 280 840

315 742 315 945

355 837 355 1065

400 842 400 1 200

450 1060 450 11350

500 1178 500 1500

360 1319 560 1 680

630 1484 630 1390

Miwpesx Warr THICKN®SS { I ) rob WorxIiNg

] Pnnssinl
‘04 MPa 0:6 MPa 1O MPa
( Class 2) (Class 3 ) (Class 4)

() (6) (7)
14 2:0 32
17 24 s
19 28 45
23 34 55
2-7 39 63
29 4'4 70
34 49 80
38 55 90
42 62 100
47 69 1m2
52 77 12°S
58 86 139
65 97 156
73 10°8 177
82 12:2 198
93 137 224

10°3 153 24'8

11'6 172 27°8

130 192 31

Norz — Minimum wall thickness if calculated on the basis of 90 percent he minij i
corresponding size and pressure class of pipe rounded off to the next higgferr 01 l:':f[:‘l.\e moinimum wall thickness of the

*¥ is caleulated from % x 2 R,

1R, cadivs of the bead, is equal to 3 times the rominal outside diametor { 5 ).




IS : 10124 ( Part 8 ) - 1988

2.2.2 Dimensions — The dimensions of 90° a) Manuf: ’ i ificati
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 13 lass, fabricated .
bt:n(g)sT l;:;hould not be made ;;{zsmufﬁzg aMsPa aprréiiuic 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 (10 MPa ) Yellow

*Specification for fabricated PVC fittings for potable —— .. )
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
( Clauses2,2,2,2.23 and Fig. 1)
All dimensions in millimetres.

SizE Y* L Rt Mivpvum WaLn THICKENESS ( £)
Min Min Min FOR WORKING PRESSURE
( Only for r ——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 2:4 3-8
90 424 90 270 1-9 2'8 4'5
110 519 110 330 23 34 55
125 589 125 375 247 39 63
140 660 140 420 29 4-4 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 5-8 86 139
315 1 484 315 945 6'5 9-7 156
355 1673 355 1065 73 10" 8 177
400 1 884 400 1200 82 12:2 19'8
450 2120 450 1350 9-3 137 224
500 2 355 500 1500 103 153 24'8
560 2 638 560 1680 11°6 17°2 27-8
630 2 968 630 1890 130 19-2 318

Note — Minimum wall thickness is 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 0°1 mm,

*Y is calculated from —3?6%—,- x 2% R.

4R, radius of thebend, is equal to 3 times the nominal outside diameter ( D).
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SECTION-3

PROJECT DETAILS AND GENERAL SPECIFICATIONS

3.0 GENERAL

This section stipulates the General Technical Requirements under the Contract and will form
an integral part of the Technical Specification.

The provisions under this section are intended to supplement general requirements for the
materials, equipment and services covered under other sections of tender documents and are
not exclusive. However in case of conflict between the requirements specified in this section
and requirements specified under other sections, the requirements specified under respective
sections shall prevail.

3.1 PROJECT DETAILS

Name of the Project: 4x225MW , Arun-3 HEP ,Nepal
Name of the Customer: SAPDC
Name of Consultant : SJVN

SIVN Arun-3 Power Development Company (P) Ltd. (SAPDC), a company promoted by SIVN
Ltd., as a single shareholder company in Nepal having its registered office at Lokanthali,
Kathmandu, Nepal has signed Project Development Agreement with Government of Nepal to
plan, promote, organize & execute Arun-3 Hydroelectric Project (900 MW) in Sankhwasabha
District. of Nepal.

The bid prepared by the Bidder and all correspondence and documents related to the bid
exchanged by the Bidder and the consultant/owner shall be written in the English, provided
that any printed literature furnished by the Bidder may be written in another language, as
long as such literature is accompanied by a translation in English, in which case, for purposes
of interpretation of the bid, the translation shall govern.

3.2 Location & Land Availability:

The proposed project site is located at a distance of 50 km from Khandbari, the headquarters
of Sankhuwa sabha District of Nepal. It is at about 240 km from Biratnagar and about 740 km
from Kathmandu. The location details of the proposed project site are as indicated below:

eLatitude .......cvvvvr e 27°30'N - 27° -35'N
@ LONGITUAE ..o o, 87°-12’E — 88°-20°E
= Distance from Tumlingtar (domestic airport) town is.................. About 68 km

= Distance of Kathmandu (international airport) from Tumlingtar.....About 660.km

Section-3
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3.3 Climatic Condition
Average max temp: 30°C
Average Minimum Temp: 20°C

Maximum river water temperature: 25°C
Minimum river water temperature: 10°C
Ambient Temperature for the Equipment: 40°C

3.4 Seismic Zone

The equipment shall be designed for operation in seismic zone IV for earthquake resistance.
The equipment and each part of it shall be strong enough and sufficiently well connected to
resist total operating stresses resulting from forces in normal operation, abnormal condition
and forces superimposed due to occurrence of earthquakes of intensity which cause a ground
acceleration of 0.16 g in vertical direction and 0.24 g in the other horizontal directions.

3.5 Transportation

Unless otherwise specified in the Specification, responsibility for arranging transportation of
plant and equipment lies with the Contractor. The Contractor shall at its own risk and expense
transport all plant and equipment to a destination specified in bid document. The contractor
shall transport the contracted plant and equipment/ supplies through registered common
carriers only.

The nearest major airport is at Kathmandu which is at a distance of 740km from Project
Site. Biratnagar is connected to Kathmandu by Road.

The major nearest seaport for the trans-shipment of heavy equipment to Nepal is Kolkata.
Other sea ports for imported equipment would be Mumbai or Chennai as convenient. The
two sea ports Mumbai & Chennai are connected to Kolkata and Jogbani by rail as well as
roads.

Railway transport is available from Kolkata and other locations of Indian Cities to the
Nepal-India border only. The broad gauge line from Kolkata ends at Jogbani, Bihar. All

rail freight for Nepal has to be unloaded there. The distance of Kolkata by rail route is
about 800 km. From Jogbani, the road distance to the projects sites via Biratnagar is about
300km.

Road access to Arun-3 project from Kolkata to Jogbani is 600km; from Biratnagar to Project
Area via Hile is 300km. Total distance to project area from Kolkata is 900km. Alternative route
could be from Kolkata to Raxaul which is 800km, further from Birganj to Dhalkebar to Hile to
Project Area which is 450km. Total distance Kolkata to Project Area is 1250km.

Local transportation, insurance and other services incidental to the delivery of facilities to be
supplied from Employer’s country (Schedule- 2 Items) shall be quoted separately.

Section-3
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3.6 Transport Limitation

The transport limitation by road from Jogbani to the project site is the governing factor
for determining permissible package size and weight.

The existing roads allow the transport of the packages of the following size and weight.
Size (in mm) (I x b x h) - 9700 x 6000 x 6000*

Weight (Tonnes) - 70R

Heaviest package to be transported with suitable number of axle for safe transportation of
consignment for 70R bridge capacity.

* Height from the ground.

3.7 Salient features of Project

The salient features of Arun-3 HEP are as follows:

A. POWER HOUSE COMPLEX

i. Power House Cavern Underground on Left bank

il. Installed capacity 900 MW

iii. No. of units 4

iv. Unit Capacity 225 MW

V. Size of Power House Cavern 179.50m (L) x 22.5m (W) x 49.5m(H)

B. UNDERGROUND TRANSFORMER CAVERN

. Size 146.14m (L) x 16 m(W)x 23m(H)

ii. Transformer Type Single Phase

iii. Number and rating 13 nos. (including 1 spare),
15.75/420/v3kV, 50Hz, 92MVA

iv.Transformer Hall level El. 552 m

C. Switchyard & Transmission

I.Type of Switching Gas Insulated Substation and
Pothead Yard

ii. Size 207m (L) x 106m (W)

iii. Switchyard level El. 557 m

iv. Transmission System 400kV Arun Il HEP — Muzzafarpur

via Dhalkebar D/c Quad Moose
Lines with LILO of both circuits at
Dhalkebar 400/220kV substation

Section-3
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3.7.1  SYSTEM PARAMETERS
Continuous current carrying capacity .
! (rms) at 40° C ambient temperature. 2000A (min)
2 Short time current carrying Capacity 50KA for 1sec
400KV/420kV (rms)
3 Voltage (Nom/Max)
4 Frequency 50Hz
5 System neutral earthing Effectively earthed
6 Insulation Level
One minute Dry Power frequency
a Withstand 630
Voltage (kV rms)
b One minute Wet power frequency 630
Withstand Voltage (rms)
Switching Impulse withstand(250/2500
7 microsec.) voltage (kV peak) 1050
Impulse Withstand Voltage of arrester
8 housing with 1.2/50 micro sec wave. 1425kvp
9 Creepage distance 25 (mm/kV)
10 Radio Interference voltage at 320kV As per CEA guidelines

3.7.2  AUKXILIARY POWER SUPPLY

3.7.2.1 AC power

Three-phase system with grounded neutral for feeding three-phase and one-phase consumers
(connected between phase and neutral), 415/240V + 10% and 50Hz , -5% to +3 %. All motors
and other electrical apparatus should be designed to work continuously under,-5% to +3 %
frequency variation and £10% voltage variation.

3.7.2.2 DC power

DC Systems, ungrounded, with earth fault detection 220V plus (+) 10% and minus (-) 20% for
the supply of main control circuits for high and medium voltage switchgear, protection circuits
and to other larger essentials loads. Other voltage systems eventually needed, shall be
generated from the above systems by means of dc/dc converters, inverters etc.

3.7.2.3 Deleted
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