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1. GENERAL INFORMATION AND EMPLOYER’S REQUIREMENTS/
SCOPE OF WORK
1.1 General Information

1.1.1 Background
An efficient transport sector is vital for development of the economy of any
country. In a large country like India, efficient transportation becomes
pivotal to stimulate a competitive business environment. The Indian
transport system comprises various types, viz. Railways, Roadways, Inland

Waterways, Coastal Shipping and Airways.

Inland Water Transport (IWT) is a fuel efficient and cost-effective mode of
transport having the potential to supplement the overburdened rail and
congested roads. For this, however, it is necessary that IWT is developed
with public funding at least to a threshold level, after which point it is
expected that the private sector would see the transport method as a viable

alternative and make further investment as required.

The Inland Waterways Authority of India (IWAI), an autonomous
organization under the Ministry of Ports, Shipping & Waterways, Govt. of
India was constituted in October 1986 for development and regulation of the
inland waterways of the country. Waterways which have been declared as
National Waterways (NWSs) are developed, maintained and regulated by

IWAI for shipping and navigation.

The Ganga — Bhagirathi — Hooghly River system from Haldia to Allahabad
has been declared as National Waterway No. 1 in 1986 and since then
various developmental activities on this waterway are under progress. A
barrage has been constructed across river Ganga at Farakka to divert the

water from Ganga to Bhagirathi through a feeder canal. The navigable route

Volume 2: Technical Specifications and Drawings for Renovation and Modernization of Existing Navigational Lock at Farakka



12

through the main Ganga River up-stream to the river Bhagirathi
downstream is facilitated by the Navigational lock at Farakka. The Feeder
Canal of Farakka Barrage and the Navigational lock becomes the link

between the main Ganga and Bhagirathi.

1.1.2 Navigational lock s at Farakka

a. A barrage has been constructed across river Ganga at Farakka, to divert the
water from Ganga to Bhagirathi through a feeder canal. The navigable route
was facilitated by the Existing Navigational lock . The Feeder Canal of Farakka
Barrage and the existing Navigational lock become the link between the main
Ganga and Bhagirathi rivers.

b. The existing Navigational lock was a part of Farakka Barrage Project (FBP)
with the primary objective of improving the navigation facilities of river Hooghly
and maintaining Kolkata Port. This Navigational lock was constructed and
commissioned in the year 1987 at Farakka (in Murshidabad district in the state
of West Bengal) to facilitate movement of inland vessels on National
Waterway-1 (NW-1) through Feeder Canal. This existing Navigational lock
along with all ancillary assets was taken over by the Inland Waterways
Authority of India from FBP Authority in April 2018.

c. In addition to the existing Navigational lock , the construction of a parallel New
Navigational lock at Farakka is currently on-going and is expected to be
functional soon.

The existing Navigational lock is an important part of NW-1 and the renovation

of the same will help in improving the navigability of NW-1. Accordingly, the

renovation & modernization of the existing Navigational lock is being

undertaken by IWAI for further improve the navigability & capacity of NW-1.
1.1.3 Project Site Location

The Site is located at Farakka in Murshidabad district of West Bengal. An
index map of the project area is shown in Figure 1.1 whereas Figure 1.2
and Figure 1.3 shows the various project components. Index plan of

Farakka Navigational lock is shown in Drawing No. ENLOO1.
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Figure 1.2 Plan Map of Farakka Barrage and Navigational lock
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Figure 1.3 Close up view of Farakka Barrage, Feeder Canal and Locks

1.1.4 Existing Navigational

The existing Navigational lock is 179.8m long and 25.145m wide. It
comprises of Mitre Gates, Radial Gates, Bollards, Caisson Gates/Stoplogs
and Bulkhead Gates. Layout of the existing Navigational lock is given in

Figure 1.4 and Drawing No. ENLOO3. The salient features of the existing

lock

lock are given in Table 1.1.

Table 1.1 Salient Features of Existing Navigational lock

Components

S. No. | Parameter Details
1 Number of Locks One (1)
2 Length of lock 179.8m (b/w Mitre Gates)
250m (b/w Caisson Gates)
3 Width of lock 25.148m
4 Average depth of lock 12.89m at u/s to 10.89m at d/s
5 Major Structural e Base Slab, Retaining Walls &

Guide Walls

Filling / emptying Culverts including
gate chambers

Bollards — eight (8) numbers
floating type (four (4) on each

Volume 2: Technical Specifications and Drawings for Renovation and Modernization of Existing Navigational Lock at Farakka
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bank) and fourteen (14) numbers
fixed type (seven (7) on each bank)

e 1 Central Control Room and 4 local
control room

6 Major  Hydro-mechanical e Mitre Gates — two (2) sets 1 on U/S

Components and 1 on D/S end, having two (2)
leaves per set,

e Caisson Gates/Stoplogs - 2
numbers (one (1) for u/s & one (1)
for d/s)

¢ Radial Gates — four (4) numbers
(two (2) for u/s & two (2) for d/s)

e Bulkhead Gates - eight (8)
numbers (four (4) numbers for u/s
and d/s each)

—_— —|
D/5 BULK HEAD MITRE GATE OPERATING SYSTEM (U/S RIGHT BANK) | ‘
N /5 BUL 5 !

| U/S BULK HEAD

MITRE GATE orf:gm::,mw T R BULK HEADS
: FLOATING MOORING BITS | ” | CABLE STRUCTURE
— = = =it ¢
w o |
8 &
& -] |
g 5 |
pr
| S ES |
[ = RAFARE 1O Wy > — o
~ = FLOATING MOORING BITS i D/S BULK HEAD
.——L] q :l f U/S BULK HEAD — je . BLOCK OUT RADIAL GATE (U/S!

T o . BLOCK OUT RADIAL GATE (0/5) EAST BANK S B HEAD

MITRE GATES 2 PAIRS e

RADIAL GATES 2 PAIRS L PLAN | D

;;\Sslc:‘;lc(iz?” 3 :;;:g —D/5 CONTRO! ROUM =i T

3 3 PAIRS U/S CONTROI ROOM

?c:: :az:,gg,—és 2 :Ao‘s) MITRE GATE OPERATING SYSTEM (D/S LEFT BANK)

| | —— MITRE GATE OPERATING SYSTEM
CABLE STRUCTURE 1548 | 25.148 m g U/S LEFT BANK
(FOR ELECTRICAL LINES E 10 W BANK) [CLEAR WIDTH OF LOOK]
s Loy ~ 8
L CAISSON GROOVE 5
FJ %
ENLARGED DETAILS OF CAISSON GROOVE

r F 3 ]+ p———
L GOVERNMENT OF INDIA
g = TREvE

FARAKKA BARRAGE PROJFCT

LAYOUT PLAN AND SECTIONAL DETAILS
OF NAVIGATIONAL LOCK AT FARAKKA

() 332
' FOR TYPE-C - () 2867

| SECTIONAL ELEVATION OF LOCK CHAMBER

DRAWING No.

Figure 1.4 Layout of the existing Navigational lock

1.1.4.1 Operations system:
Caisson Gate:

By filling up top buoyancy tanks from river water and draining the same from end
tanks during floating operation through pumps during normal and emergency
operating conditions.

Mitre Gate: To be operated through electro-hydraulic system to achieve opening

and closing time preferably in 3 mins (not more than 5 mins).
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Radial Gates: To be operated through electro-hydraulic system to achieve opening

and closing time preferably in 1 min (not more than 2 mins).

Bulkhead Gates: To be operated by Electric Wire Rope Hoist.

1.1.5 Metrological Data

1.1.5.1 Rainfall

Gridded

rainfall

data has been collected from

India Meteorological

Department (IMD) for the project location between latitude and longitude of

24.75° N, 88° E and 24.75° N, 87.75° E. The data has been collected for a

duration of 41 years from year 1980-2021. Average annual rainfall is around

1470 mm and the maximum rainfall occurs in the month of July which is of

the order of 350 mm. The average monthly rainfall data from 1980-2021 is

presented in Table 1.2 and plotted in Figure 1.5.

Table 1.2 Rainfall (mm) Data for the Project Site

Year Jan |Feb |Mar |Apr |May |Jun |Jul |Aug |Sep |Oct |Nov |Dec |Total
1980 |6.9 |2.8 |11.6 |8.3 |185.6|299.3|506.4|703.8|346.0 |90.7 |0.0 |0.0 |2161.2
1981 |33.4 |11.4 |6.1 |130.4|193.5/123.1|488.5|262.3|286.3 |0.0 |2.8 |35.2 |1572.7
1982 1.0 4.7 |40.1 |11.9 |52.9 |216.7(200.5|316.0{117.3 |55.4 |37.9 |0.5 [1054.7
1983 |11.9 |0.9 |23.9 |33.1 |88.5 |134.4|331.8|180.3|367.2 |126.3|0.0 |29.0 |1326.9
1984 |45.9 (25.4 |4.3 (8.1 |128.2|375.0|388.5(234.6|227.0 |{114.7/0.0 |1.4 |1552.8
1985 |42 |19 [3.4 |11.9 |174.3]170.2/406.7|209.5|281.7 |162.1|0.0 |3.7 |1429.4
1986 |0.6 (7.8 |0.1 |[58.2 |90.8 |152.9|284.8(109.2|261.8 |227.4]3.3 |6.2 (1202.9
1987 0.2 |3.8 |25.7 |61.3 [94.1 |174.4|581.0(751.3|357.4 |50.3 |6.4 |3.9 |2109.4
1988 |0.3 |15.2 |29.1 |29.1 |99.6 |260.8|287.7|399.9|171.6 |69.6 |33.0 |2.7 |1398.3
1989 |0.7 |[16.0 |0.4 |[0.0 |189.4/155.4|341.2|193.3|433.6 |60.9 [0.0 |12.1 |1402.8
1990 |0.0 |28.4|20.2 |20.0 |196.1]162.1|514.9|251.6|257.3 |145.0|0.9 |0.0 |1596.2
1991 |6.2 (5.7 (9.1 |[13.1 |116.2|327.4|391.8(204.6|472.4 |60.7 |0.0 |68.6 [1675.6
1992 |0.0 |14.3 |15 |4.7 |84.1 |161.9|458.5|237.2{200.2 |75.1 |9.0 |0.6 |1246.6
1993 |21.0 |1.8 |21.7 |67.7 |71.1 |340.6|236.2|385.2|396.9 |67.0 |37.4 |0.0 |1646.3
1994 |21.9 (20.6 |0.0 ([13.2 |27.4 |240.6|171.9|200.3|150.3 |131.9/0.0 |0.0 |977.9
1995 3.1 |7.9 |05 |1.9 |48.2 |186.4|278.8|322.9|1020.3|9.1 |58.8 |8.1 |1945.7
1996 |10.3 (10.4 |0.4 |[15.1 |29.6 |248.0|303.0(513.7|277.9 |70.0 [0.0 |0.0 |1478.1
1997 |23.3 |9.4 |8.3 |77.9 |109.5[242.3|387.5/510.3|270.1 |29.8 |14.2 |32.8 |1715.2
1998 7.6 |(11.1 |61.9 |45.7 |141.5/143.7|568.1|359.1(324.4 |226.2|20.5 |0.0 [1909.7
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Year Jan |Feb |Mar |Apr |May |Jun |Jul |Aug |Sep |Oct |Nov |Dec |Total
1999 |0.0 (0.0 |0.4 |5.7 |108.3|308.1|489.5/566.6|541.6 |172.9/0.6 |0.0 |2193.3
2000 4.1 |36.2 |26.6 |111.4|181.5|327.5/264.9|176.1|635.2 |25.9 |0.0 (0.0 |1789.2
2001 (0.3 |0.0 |1.5 |16.9 |185.7|272.8|221.8|230.6(259.7 |209.9|0.0 (0.0 |1399.0
2002 |109 |0.6 |29 (88.1 |104.1|195.5/259.3|358.2|329.9 |54.8 |9.3 (0.0 |1413.3
2003 |1.0 |52.7 |30.8 |14.5 |136.8|309.7|194.3|176.1|210.7 |258.5|0.0 (2.0 |1386.8
2004 [19.0 |0.0 (2.0 |44.7 |62.7 |346.7|332.7|215.2|130.7 (485.9|0.0 [0.0 |1639.4
2005 |15.6 |3.8 |52.1 |17.2 |96.6 |87.1 |571.4|329.9|163.3 (154.8|0.0 (0.0 |1491.7
2006 0.0 |0.0 |4.3 |67.6 |99.1 |204.3|239.8|247.3|488.2 |67.8 |11.3 (0.5 |1429.9
2007 |0.0 |42.7 |44.2 |0.4 |85.8 |275.2|549.3|235.7|272.2 |51.5 |0.9 (0.0 |1557.6
2008 |43.3 |1.9 |5.0 |21.0 |40.1 |392.8/416.3|292.5|216.9 (34.6 |0.0 (0.0 |1464.1
2009 (0.8 |5.3 |09 |0.2 |227.4|73.4 |298.9|463.4|157.5 |276.7|2.4 |0.0 |1506.8
2010 (0.0 |1.8 |0.1 |30.9 |168.8/187.4|151.1|113.8|239.4 |106.3|9.6 (9.5 |1018.5
2011 0.0 |05 |0.1 [9.0 |43.0 |79.0 |473.0|308.2|323.8 [18.6 |0.3 (0.0 |1255.2
2012 |66 |0.1 |1.4 |70.1 |26.6 |128.1|299.3|160.7|164.3 |88.4 |39.2 (0.0 |984.6
2013 |0.1 |14.3 |1.0 |32.6 |134.2|320.9/118.1|381.8|169.3 (309.5|2.9 (0.0 |1484.5
2014 |0.3 |55.0 |1.4 |11.5 |168.3|236.5/382.0|251.2|217.0 {29.6 |0.0 (0.0 |1352.6
2015 |18.9 |2.9 |35.7 |97.5 |137.2|269.9/452.5|322.6|221.6 (32.0 |3.0 (0.0 |1593.5
2016 |149 |0.0 |4.0 |16.6 |78.2 |130.8/358.4|163.9|338.9 |46.7 |0.0 (0.0 |1152.2
2017 (2.1 |0.0 |7.6 |69.5 |101.2|87.9 |311.4|413.4/165.6 (111.8|0.2 (8.9 |1279.4
2018 |0.0 |13.2 |24.6 |143.2|142.5/91.3 |199.6|157.4(115.3 [69.0 |0.0 [13.5 |969.4
2019 |0.0 |33.0 |2.1 |65.4 |113.1|65.9 |333.7|148.5(269.4 (174.4|0.0 (1.3 |1206.6
2020 9.2 |13.2 |55.7 |74.3 |170.9|329.4|263.0|197.1|272.7 (89.2 |0.1 (0.0 |1474.5
2021 0.0 |0.0 |19 |6.9 |356.1|252.0/233.3|272.9|112.5 (83.6 |0.0 (6.3 |1325.2
Average|8.2 |[11.3 |13.7 |38.7 |121.1|216.3|346.2|298.3|291.3 |112.5(7.2 |5.9 |1470.7
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1.1.5.2 Wind
Wind speed data at 2m above ground has been collected from NASA
POWER LARC for the project location. The data has been collected for a
duration of 40 years from year 1981-2021. Average annual wind speed at
the project location is around 2m/s. The maximum wind speed occurs in the
month of June i.e., 2.60 m/s. The average wind speed varies from 1.38 m/s
to 2.60 m/s throughout the year. The average monthly wind speed from

1981-2021 is presented as tabulated in Table 1.3 & plotted in Figure 1.6.

Table 1.3 Wind speed (m/s) for the project site

Year Jan |Feb |Mar |Apr |May |[Jun |Jul |Aug |Sep [Oct [Nov [Dec |Annual

1981 1.57 |1.85 |1.91 |2.25 |2.41 |2.91 |2.76 |2.24 |1.65 |1.27 |1.54 |1.59 |2.00

1982 1.60 |1.95 |1.90 |2.03 |1.98 (2.66 (2.51 [2.92 |1.95 |1.30 |1.42 |1.61 |1.98

1983 1.59 |2.02 |2.47 |2.66 [2.27 |3.27 |2.90 [3.00 |2.41 |1.76 [1.45 |1.59 |2.28

1984 1.77 |2.18 |2.11 |2.05 |2.55 |3.11 |2.52 |2.56 |1.77 |1.48 |1.52 |1.52 |2.09

1985 1.73 |1.74 |2.24 |2.47 |2.50 (2.66 (2.69 [2.53 |1.87 |1.68 |1.65 |1.66 |2.12

1986 192 |2.25 |2.28 |2.14 |1.91 (3.27 |2.74 |2.25 |2.28 |1.28 |1.08 |1.36 |2.06

1987 1.54 1155 |1.62 |2.27 |1.91 |2.69 |2.45 |2.17 |1.93 |1.38 [1.70 |1.66 |1.91

1988 1.80 |1.71 |2.10 |1.93 |2.58 |3.30 |2.49 |2.53 |1.84 |1.84 |1.85 |1.64 |2.14

1989 1.87 |2.62 |2.38 |2.43 |2.95 (3.23 (2.24 |2.63 |2.32 |1.45 |1.45 |1.57 |2.26

1990 1.64 |1.70 |1.64 |2.10 |2.57 |3.47 |2.34 |2.18 |2.17 |1.95 [1.58 |1.43 |2.06

1991 1.62 |2.00 (1.84 |2.00 |2.47 |2.70 |2.94 |2.70 |1.88 |1.44 |1.32 |1.51 |2.04

1992 1.29 |1.73 |3.20 |2.50 |2.12 (2.52 (2.71 |2.75 |2.35 |1.50 |1.55 |1.36 |2.13

1993 1.81 |1.54 |2.52 |2.23 |2.57 |3.55 |3.33 |2.71 |2.38 |1.20 |1.42 |1.57 |2.24

1994 1.77 11.92 |2.16 |2.09 |2.41 (3.48 (3.20 [2.92 |2.44 |1.66 |1.50 |1.62 |2.27

1995 2.05 |2.00 [2.75 |2.07 |2.53 [3.40 |2.77 |2.56 [2.61 |1.32 |1.71 |1.62 |2.28

1996 1.95 |1.99 |2.50 |2.01 |2.38 |3.02 |2.64 |[2.30 |1.62 |1.73 |1.63 |1.66 |2.12

1997 1.79 |2.00 |2.20 |1.90 |2.09 (3.17 (2.49 |2.40 [1.79 |1.16 |1.40 |1.65 |2.00

1998 1.65 |2.01 |2.39 |1.97 |2.41 |2.84 |2.55 [1.89 |1.76 |1.35 |1.45 |1.38 |1.97

1999 1.55 |1.87 |2.25 |1.83 |2.16 (2.50 (2.30 [2.41 |2.25 |1.56 |0.98 |1.19 |1.91

2000 1.47 |1.80 |1.67 |2.18 |2.42 |2.52 |2.70 |2.16 |2.09 |1.18 |1.12 |1.21 |1.88

2001 1.54 |1.39 |1.90 |1.90 |2.59 (3.06 (2.98 |[2.06 [1.51 |1.30 |1.10 |1.17 |1.88

2002 1.43 |1.80 |1.52 |2.11 |2.50 (2.45 [2.26 |2.56 [1.91 |1.19 |1.26 |1.06 |1.84

2003 1.48 |1.62 |1.76 |1.95 |2.05 |3.00 |2.56 [2.43 |2.01 |1.49 |1.12 |1.42 |1.91

2004 1.46 |1.52 |1.73 |2.05 |2.27 |2.53 (2.62 [2.55 |2.34 |1.52 |1.00 |1.15 |1.90

2005 1.36 |2.12 (1.89 |1.56 |2.15 |2.82 |2.56 |2.02 |1.58 |1.70 |1.02 |1.29 |1.84

2006 1.27 |1.23 |1.77 |1.68 |2.30 |2.12 |2.60 [2.41 |2.21 |1.03 [1.29 |1.34 |1.77

2007 1.44 11.68 (1.77 |2.05 |1.88 |2.70 |2.91 |1.91 |2.08 |1.25 |[1.56 |1.35 |1.88
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Year Jan |Feb |Mar |Apr [May |Jun [Jul |Aug |Sep |Oct |[Nov |Dec [Annual
2008 1.55 [1.38 |1.51 |1.69 |1.81 |2.90 |2.20 |2.17 |1.63 |1.30 |1.20 |1.12 (1.70
2009 1.29 [1.89 |1.62 |1.81 |2.34 |2.31 |2.60 |2.07 |1.87 |1.53 |1.32 |1.15 [1.81
2010 1.63 [1.70 |2.03 |2.01 |2.39 |2.43 |2.65 |2.05 |1.71 |1.59 |1.30 |1.41 |1.91
2011 1.58 [1.77 |2.06 |1.66 |2.04 [2.99 |2.36 |2.37 |2.45 |1.06 |1.11 |1.25 [1.89
2012 1.64 [2.08 |1.92 |2.19 |2.12 |2.69 |2.27 |1.62 |1.94 |2.05 |2.18 |2.29 (2.08
2013 2.69 |3.18 |2.45 |2.19 (2.17 |1.88 (2.39 |1.92 [1.62 |1.61 [1.48 |1.34 |2.07
2014 1.94 2.22 |2.16 |1.88 |2.44 |1.95 |2.49 |2.22 |1.69 |1.14 |1.30 |1.72 |1.93
2015 2.03 |1.65 |2.66 |2.02 [2.51 |3.16 (2.38 |2.11 [1.52 |1.08 |0.95 |1.22 [1.95
2016 1.45 [1.70 |2.26 |2.56 |2.24 |2.53 |2.75 |2.48 |1.52 |1.18 |1.28 |1.63 |1.97
2017 1.75 |1.73 |1.89 |2.27 |2.30 |2.77 |2.66 |[2.02 |1.66 |1.62 |1.31 |1.40 [1.95
2018 1.60 [1.54 |1.70 |2.02 |2.39 |2.23 |2.72 |1.91 |1.82 |1.22 |1.21 |1.57 |1.83
2019 1.65 [1.88 |2.10 |1.85 |2.50 |2.73 |2.78 |2.28 |1.92 |1.35 |1.48 |1.71 |2.02
2020 1.61 [1.56 |1.86 |1.93 |2.31 |2.45 |2.30 |2.27 |1.62 |1.05 |1.43 |1.17 |1.80
2021 1.27 |1.35 |1.88 |1.73 |2.23 |2.59 |2.41 |1.99 |1.82 |1.61 |1.23 |1.39 |1.80
Average |1.65 (1.84 |2.06 [2.05 |2.31 [2.79 |2.60 [2.32 |1.95 |1.42 |1.38 |1.45 [1.99
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Figure 1.6 Average monthly wind speed distribition

1.1.5.3 Temperature

Nov

Dec

Temperature data has been collected from NASA POWER LARC for the

project location. The data has been collected for a duration of 40 years from

year 1981-2021. Average annual maximum and minimum temperature at
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the project location is around 44° C and 6° C respectively. The average
maximum and minimum temperature vary from 27.8° C to 43.1° C and 6.6°
C to 25.9° C respectively. The maximum and minimum average monthly
temperature from 1981-2021 is presented in Table 1.4 and Table 1.5

respectively and plotted in Figure 1.7.

Table 1.4 Maximum Temperature(°C) at the project site

Year Jan |Feb |Mar |Apr |May [Jun |[Jul |Aug |Sep |Oct |Nov |Dec |Annual

1981 28.8 [35.9 |37.1 |39.7 |41.2 |41.6 |34.8 |33.6 |33.8 |31.6 |30.7 |29.1 |41.6

1982 30.4 [31.7 |37.3 |40.2 |43.0 |40.6 |40.6 |34.6 |35.1 |36.1 |33.1 |29.0 |43.0

1983 31.0 |34.2 |40.2 |42.9 |43.9 |146.8 |41.7 |38.0 |36.0 |36.0 |32.6 |29.4 |46.8

1984 28.2 |132.4 |41.5 |44.5 |43.8 |42.1 |35.3 |35.6 [32.4 |33.4 |31.8 |30.3 |44.5

1985 31.0 |33.7 |41.2 |44.9 |44.0 |43.1 |37.9 |37.6 |37.0 |36.1 |32.2 |28.9 |44.9

1986 30.5 [34.3 |43.7 |43.7 |41.1 |43.6 |37.8 |36.8 |36.4 |30.8 |29.3 |27.9 |43.7

1987 29.0 [35.3 |39.9 |42.2 |43.0 |43.1 |38.1 |34.6 |33.7 |35.0 |34.4 |30.1 |43.1

1988 29.8 [34.7 ]40.0 |43.9 |46.3 |42.3 |37.9 |37.6 |37.8 |37.0 |34.5 |31.0 |46.3

1989 29.0 |35.7 |40.1 |44.2 |45.6 |41.6 [39.1 |38.9 |39.2 |36.4 |33.8 |31.0 |45.6

1990 34.2 |132.8 |39.5 |44.0 |42.3 |41.9 |36.0 |36.7 |37.3 |32.8 |35.2 |30.1 |44.0

1991 31.1 |36.9 |40.1 |43.0 |45.8 |41.7 |39.1 |38.7 |35.8 |32.9 |32.5 |29.1 |45.8

1992 31.1 [32.5 |42.0 |44.9 |44.4 |42.8 |42.7 |40.4 |39.8 |37.2 |36.0 |29.3 |44.9

1993 29.8 |36.3 |38.5 |42.0 |44.2 |41.6 |38.7 |37.5 |37.8 |36.7 |33.3 |30.8 |44.2

1994 31.2 [34.4 |41.2 |42.9 |45.4 |43.8 |38.0 |38.9 |37.6 |37.3 [34.5 |30.3 |45.4

1995 29.1 |135.0 |41.6 |44.8 |45.6 |43.4 |36.7 |36.8 |36.7 |36.0 |34.6 |28.8 |45.6

1996 28.5 |134.3 |41.5 |44.2 |45.8 |43.3 |38.5 |36.0 |37.6 |36.7 |35.8 |30.3 |45.8

1997 28.7 |133.6 |38.4 |40.2 |44.2 |43.7 |34.6 |34.6 |33.0 |31.3 |31.1 |28.6 |44.2

1998 28.0 [32.7 |36.5 |41.2 |43.6 |45.6 |34.6 |32.6 |33.4 |32.8 |29.0 |25.0 |45.6

1999 27.0 [34.4 |39.7 |46.1 |43.9 |40.9 |33.8 [32.9 |31.9 |30.9 |30.2 |25.4 |46.1

2000 28.3 [30.1 |37.7 |43.1 |40.1 [36.2 |35.3 |33.2 |32.8 |32.3 |30.1 |26.8 |43.1

2001 28.6 |34.2 |39.2 |45.0 |40.3 |37.2 [34.5 |33.9 |32.7 |31.7 |30.0 |24.9 |45.0

2002 28.1 |33.4 |38.4 |40.5 |44.1 |38.4 |35.8 |33.8 |32.8 |32.3 |28.5 |26.3 |44.1

2003 27.5 |131.6 |36.7 |41.7 |42.5 |41.4 |35.2 |34.4 |33.3 |31.2 |29.2 |26.6 |42.5

2004 27.3 [34.7 |41.2 |43.8 |43.7 |38.7 |33.2 |32.7 |32.4 |30.8 |27.5 |25.2 |43.8

2005 25.2 |134.4 |39.2 |41.2 |43.2 |44.7 |36.9 |34.2 (33.5 |31.1 |27.3 |24.4 |44.7

2006 25.3 [36.5 |39.7 |42.4 |41.1 |38.5 |34.0 |34.2 |33.7 |32.9 [29.5 |27.8 |42.4

2007 28.8 |31.5 |39.8 |42.0 |42.9 |42.8 |34.6 |34.8 |32.8 |32.6 |28.6 |24.8 |42.9

2008 27.0 |130.2 |39.3 |42.4 |41.7 |37.4 |33.8 |35.0 [33.2 |32.3 |29.7 |27.7 |42.4

2009 29.3 |34.7 |37.9 |42.3 |42.6 |42.5 |36.8 |34.4 |33.0 |32.4 |29.3 |25.5 |42.6

2010 25.7 |31.9 |41.9 |44.3 |43.5 |41.4 |34.7 |35.2 |33.2 |32.3 |31.0 |27.7 |44.3

2011 27.6 [33.4 ]40.3 |39.6 |39.3 [39.7 |34.3 |34.7 |32.7 |31.7 |27.8 |27.0 |40.3

2012 26.2 [34.6 |39.7 |42.2 |44.9 |44.7 |36.6 |33.8 |33.7 |32.0 |28.8 |26.6 |44.9

2013 28.2 |134.4 |39.5 |43.4 |43.7 |136.6 |34.1 |33.8 |33.3 |31.2 |28.6 |25.7 |43.7

2014 27.0 |130.6 |41.2 |43.7 |45.1 |40.9 |35.1 |33.7 |34.2 |32.6 |30.4 |28.0 |45.1

2015 29.0 |34.7 |39.0 |39.4 |43.4 |43.4 |35.4 |33.8 |33.9 |33.4 |30.6 |30.5 |43.4

2016 28.7 |36.4 |39.7 |45.0 |43.3 |42.6 |36.1 |34.6 |32.4 |32.8 |30.1 |27.5 |45.0
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Year Jan |Feb |Mar |Apr |May [Jun |[Jul |Aug |Sep |Oct |Nov |Dec |Annual
2017 30.6 [35.3 |40.5 |41.4 |39.9 |41.3 |33.7 (33.3 |33.7 |32.6 |29.3 |26.6 |41.4
2018 24.6 (32.7 |37.7 |39.8 |39.1 |39.6 (34.7 |34.2 |33.0 |33.2 |32.8 |28.2 |39.8
2019 28.6 (34.0 |39.7 |43.2 |43.5 |40.8 |35.8 |35.1 |33.1 |31.2 |28.7 |25.3 |43.5
2020 25.2 [29.6 |37.0 |39.3 |40.8 |36.1 [33.5 [34.8 |33.3 |32.7 |29.8 |25.6 |40.8
2021 26.7 (34.9 |40.1 |42.5 |40.2 |36.8 [34.1 [34.2 |33.1 |32.4 |27.2 |26.5 |42.5
Average |28.5 |33.8 [39.6 [42.6 |43.1 |41.3 |36.2 |35.2 (34.4 |33.3 |30.9 |27.8 |43.9
Table 1.5 Minimum Temperature(°C) at the project site
Year Jan |Feb [Mar |Apr |May [Jun [Jul |Aug [Sep |Oct [Nov |Dec |Annual
1981 (8.3 |9.5 |13.9 (16.6 |23.7 |24.8 |25.1 [25.4 |23.5 |16.2 [11.5 |7.7 (7.7
1982 (7.4 |89 |11.9 [19.1 |21.9 |25.8 |25.6 |[25.2 |20.9 |19.0 9.8 |89 |74
1983 (7.3 |6.5 |14.1 (19.4 |24.4 |27.7 |26.3 |25.5 |24.6 |15.8 [13.7 |7.0 |6.5
1984 (7.3 |79 |12.1 |20.4 |22.3 |25.6 |24.9 [25.3 |20.1 |16.8 [11.5 |6.5 |6.5
1985 (8.9 (9.3 |14.9 (20.9 |25.0 |27.6 |25.0 |[25.3 |24.0 |17.2 |10.5 |84 (8.4
1986 (7.0 |10.4 |14.9 [20.6 |19.4 |25.1 |24.4 |24.7 |22.8 |15.7 |12.4 |7.0 |7.0
1987 6.0 |11.7 |14.9 (20.7 |21.3 |26.1 |25.7 [24.8 |23.2 |16.6 [9.8 |9.1 |6.0
1988 (7.7 |9.5 |14.2 |17.9 |25.0 |24.7 |26.2 |25.2 |23.6 |19.8 [13.5 |10.1 (7.7
1989 (54 |99 |11.8 [16.3 |22.4 |26.0 |23.5 [24.7 |24.5 |17.1 |135 |7.6 |5.4
1990 (7.3 |10.0 |13.0 [16.2 |25.1 |26.1 |25.4 [25.0 |24.3 |15.5 [11.4 |86 |7.3
1991 (7.3 |11.5 |15.4 [19.8 |26.2 |24.1 |26.5 |[25.9 |22.9 |17.0 |11.1 |7.0 |7.0
1992 (59 |94 |13.0 [19.8 |22.5 |25.5 |26.0 [25.1 |22.3 |16.5 [13.2 |9.8 |5.9
1993 (5.9 |95 |14.3 |18.4 |25.4 |26.2 |26.0 [24.9 |24.5 |16.7 [11.8 |9.5 |5.9
1994 (7.7 |10.8 |13.3 |21.3 |24.0 |26.4 |26.1 [25.9 |20.4 |17.7 [13.7 |7.1 |7.1
1995 (6.6 |9.9 |13.7 |18.7 |25.7 |26.4 |25.8 [25.3 |23.9 |16.9 [10.0 |8.7 |6.6
1996 (7.2 |7.7 |15.6 |16.4 |22.7 |26.6 |25.4 [24.7 |24.3 |17.8 [10.9 |8.2 (7.2
1997 74 8.0 |14.3 |18.5 |20.6 |25.5 |25.2 |25.1 |20.7 |16.6 |14.6 (7.4 |74
1998 (6.0 |89 |11.8 [19.0 |24.3 |27.1 |25.8 |[25.5 |23.8 |15.7 |11.1 |7.3 |6.0
1999 (6.4 (8.2 |12.8 [18.9 |24.8 |26.0 |25.5 [23.9 |23.6 |18.7 |10.1 |84 |6.4
2000 |51 (8.1 |11.6 |18.1 |23.7 |25.3 |25.2 |24.8 |21.9 |15.8 |13.3 8.9 |5.1
2001 |56 |8.6 [14.3 |19.6 |24.3 |25.3 |[25.7 |25.3 |23.9 |19.0 |11.3 (7.6 |5.6
2002 |69 (7.2 |14.1 |18.3 |23.2 |25.7 |[25.6 |24.8 |23.0 |15.3 |13.3 9.0 [6.9
2003 |49 |11.1 |10.6 |19.3 |22.0 |26.3 |[25.1 |25.8 |24.2 |18.5 |10.9 8.0 [4.9
2004 |6.7 |8.0 |12.3 |21.5 |21.3 |26.2 |[25.1 |25.5 |22.8 [16.2 |13.7 |5.9 |5.9
2005 |7.7 |7.9 |16.3 |17.9 |23.2 |26.6 |[25.0 |25.2 |24.0 |18.9 |129 (7.1 |7.1
2006 |6.3 |11.6 [15.0 |19.9 |24.1 |25.5 [25.2 |24.6 |23.7 |17.1 |10.3 |85 [6.3
2007 |6.8 |11.2 |12.9 |20.8 |24.1 |26.2 [24.5 |24.7 |23.6 |[17.3 |129 6.6 [6.6
2008 |7.3 |6.3 |14.8 |19.0 |25.3 |24.7 |25.5 |25.0 |23.4 |16.6 |11.4 |10.4 6.3
2009 [8.1 |10.2 |13.2 |19.9 |23.8 |26.2 [26.1 |25.0 |23.5 [15.7 |10.0 (6.7 6.7
2010 |64 (7.9 |15.2 |21.3 |24.7 |26.0 |25.1 |25.0 |21.9 |17.1 |13.1 6.9 |6.4
2011 |6.0 |10.7 |11.5 |18.8 |22.8 |26.2 |25.0 |24.6 |23.2 |15.7 |12.8 |7.0 6.0
2012 |6.2 (7.2 |13.7 |21.6 |24.5 |27.0 [25.9 |25.4 |21.9 |14.0 |9.1 (4.7 |47
2013 |25 9.1 |13.7 |19.6 |23.9 |25.7 |26.1 |25.1 |23.9 |17.2 |11.8 (7.6 |2.5
2014 |6.1 |8.8 |14.1 |19.8 |24.7 |26.2 |[25.8 |25.4 |23.3 |17.1 |11.3 6.6 6.1
2015 |6.8 |8.0 [13.6 |20.4 |24.5 |25.1 |25.1 |24.9 |22.7 |18.7 |16.7 8.0 6.8
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Year Jan |Feb |Mar [Apr [May [Jun |Jul |Aug |Sep |Oct |[Nov |Dec |Annual
2016 6.7 [10.1 |18.5 |21.0 |25.1 |26.4 |24.8 |24.6 |24.7 |19.1 |11.7 8.8 |6.7
2017 5.0 [11.0 |13.1 |19.0 |23.3 |26.5 (25.4 |24.9 |25.1 |18.2 |10.2 [8.3 |5.0
2018 5.2 [11.2 |15.0 |21.1 |22.6 |25.6 |26.2 |25.2 |22.2 |17.7 |13.9 |6.7 |5.2
2019 7.4 9.0 |11.2 |20.3 |22.6 |26.4 |25.5 |25.5 |23.1 |17.9 |14.0 |45 |45
2020 6.1 |7.2 |14.3 |18.7 |22.4 |25.6 |25.6 |25.4 |24.5 |18.3 |10.8 [6.2 |6.1
2021 6.3 (6.9 |15.7 |19.0 [23.4 |25.0 |25.1 |24.9 |24.2 |16.0 |11.9 5.3 |5.3
Average|6.6 (9.1 |13.8 |19.3 [23.6 [25.9 |25.4 [25.1 |23.2 |17.1 |12.0 (7.6 6.2
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Figure 1.7 Monthly Average Temperature Variation at Project Site

1.1.6 Topographic Information

Topographic survey has been conducted for the site. The ground levels at

the site, broadly, vary from RL +13.00 to RL +28.00 m. The survey plan

along with contours is shown in the Figure 1.8. The detailed topographic

survey is presented in the Drawing No. ENL0OO02.
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Figure 1.8 Topographical plan of the Navigational lock

1.1.7 Hydrological Information

The water levels U/S and D/S of the existing Navigational lock as

mentioned in the Operation Maintenance Manual for the existing Lock are
given in Table 1.6.

Table 1.6 Water Level at Navigational lock

High Water Level U/S RL +26.30 m

Low Water Level U/S RL +18.288 m

High Water Level D/S RL +24.38 m

Low Water Level D/S RL +18.288 m
1.1.8 Geotechnical Data

As per the condition survey, the renovation and modernization work of
existing Navigational lock shall not require any major foundation to be

constructed. However, new parking bay for the caisson gates storage is
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proposed in the upstream and downstream of the existing Navigational lock

The geotechnical investigation report attached in the DPR of new
Navigational lock has been used in the design of new parking bay.
Borehole’s location plan as per the geotechnical investigation report of new
Navigational lock is shown in Figure 1.9. Generalized soil profile in the
vicinity of project site is shown in Figure 1.10 and the geotechnical

investigation report is attached in Annexure 1.

AAAAAA
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Figure 1.9 Boreholes location for the new Navigational lock
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Figure 1.10 Generalize soil profile as per the DPR of the new Navigational lock

1.2

Employer’s Requirements

1.2.1 General

The Employer's Requirements are that the Contractor shall carryout the
Engineering, Design, Procurement of materials and Construction /
installation of all the items listed below, along with associated works as
outlined in this tender document. For this purpose, the Tenderer shall
conduct all necessary field tests and surveys to satisfy / verify himself
regarding the correctness of the data furnished vis-a-vis actual condition.
No claim whatsoever will be entertained for any variation between the
actual site condition met with during the execution of the work and those
indicated herein. While working for this Contract, the contractor shall be
fully responsible to ensure that there will not be any damages in the New

Navigational lock which are already in advance stage of operationalization.
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The broad items of works covered are listed below:

» Renovation/Modernization of Lock Structure including all associated
facilities

» Bank protection works

» Renovation/Modernization of Control Room building with associated

electrical, mechanical and other facilities forremote operation of gates

vV Vv Vv VvV ¥V VY ¥V V VY VYV V

>

Electrical works
Communication system
Roads

Vehicle parking area
Security office cum check post
Toilet block

Water supply

Storm water drainage
Sewerage system
Waste collection system
Fire-fighting system

Store room for storing spare parts

1.2.2 Renovation/Modernization Lock Structures including all associated

facilities

|.The length and width of the new lock are as following:

Length = 179.0 m

Width = 25.148 m

[I.The lock shall be connected to river Ganga in U/S and Feeder canal in D/S

byapproach channel as shown in Drawing ENLOOL.

[Il.The general arrangement of existing Lock with approach channels showing

typicalplan are presented in the Drawing ENLOO3.
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IV.The existing navigational lock shall have all the required accessories/
fixtures including but not limited tothe following:
a. Mitre gates (2.0 nos. one each in U/S and D/S)
b. Radial gates (4.0 nos. Two each in U/S and D/S inlets)

c. Bulkhead gates (8.0 nos. Two each in U/S & D/S inlets and two each
in U/S andD/S outlets)

d. Fenders including all its ancillaries
e. Bollards

f.  Mooring rings

g. Safety rung

V.The Contractor shall adhere to and honor the Conditions of the Contract in

allrespects.

VI.The Contractor while executing the Works shall observe/follow good
industry practice, which however shall meet the Employer’'s Requirements.
1.2.3 Bank Protection Works

Bank protection works shall be carried out on the left bank of the approach
channel to protect the river bank from erosion and flooding. Stability of the
bank slopes shall be carried out in accordance with the Indian standards

and guidelines.

1.2.4 Retaining Wall Structure
A counterfort retaining wall has been proposed on the sides of the caisson
gate parking bay. The retaining wall has been dimensioned so as to take
the earth pressure and earthquake forces etc. The contractor can envisage
alternate options, as one alternates the specifications for Diaphragm wall is
given in the document. The top of wall has been kept at El. 28.44m. The
bottom elevation of wall varies from El. 12.8m to El. 14.8m along the length

to provide a slope of 1 vertical to 370 horizontal. The stability analysis of the
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structure shall be carried out considering the section of the Retaining wall

at deepest point.

1.2.5 Buildings

1251

The following buildings shall be renovate/modernize as part of this Contract:

S. No. Building Type

1. Control Room building Three storey building

2. Residential Quarters Type lll and IV

3. Toilet Block Single  storey  building  with

capacity of 2 Water Closet (flush
toilet) for women and men and 4
urinals for men

4. Security Office cum checkSingle storey building
post

Rain water harvesting system shall be provided for all the buildings in

the Lock area.

Control Room Building

The Contractor shall renovate/modernize the existing Control room building
located at central place of the existing Navigational lock forremote control
operation of gates of lock. It should provide full view of the lock along with
approach channels for monitoring movement of vessel through the lock.
The space of the existing Control Room building shall be utilised to
accommodate the following equipment/rooms:

» Diesel Generator set, Metering panels, electrical panels and
Transformer at Ground floor.

» Operating cum programming station, server station, PLC panels, CCTV
Terminals, Third party control system for field instruments, conference room

and various utilities rooms at first and second floor.

» Two store rooms for spare parts (one for General Electric items and

other for specialized components).
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» Conference Room, two room for administration at ground floor and two
number of Guest Rooms.
Residential Building
The Contractor shall plan, design and construct Residential quarters for the
chief lock officer and lock officer of the Navigational lock s. 2 units of Type
IV and 4 units of Type Ill quarters have been proposed. The plinth area
shall be fixed as per the New Plinth Area Norms 2012 of CPWD. In the

proposed quarters following amenities shall be available:

1. Kitchen

2. Kitchen sink

3. Ceramic glazed tiles

4. Built in cupboard with open shelves below cooking platform
5. Cooking platform standing

6. Wardrobes

7. Curtain rods with bracket

8. Storage tank

9. Ceiling Fans

10. Exhaust Fans

All other required amenities shall be provided as per the Revised
Specifications & Scale of Amenities for General Pool Residential
Accommodation (Type | to VI). Location of the proposed quarters are

shown in Drawing No. ENL 013

Toilet Block
The Contractor shall plan, design and construct toilet block at the suitable

location.
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1.2.5.4 Security Office
The Contractor shall plan, design and construct security office at the

suitable location to handle entry and exit clearances of the Navigational lock

1.2.6 Roads
The Contractor shall plan, design and construct internal roads for
Navigational Lock and same shall be provided as per the layout shown in
tender document drawings. Any culverts required at the crossing of the
drains and drainage system shall be provided. Details of Roads as planned

have been provided herein below:

Roads Carriageway Width  |Length
Internal 5m 600 m

General layout of Roads and are shown in Drawing ENL013.

The contractor shall also design and construct the road as a replacement of
existing road before the existing road is demolished to make way for

renovation/modernization of the Lock.

1.2.7 Vehicle Parking Area
The Contractor shall plan, design and construct suitable roofed paved area

for vehicle parking nearby the control room building.

1.2.8 Water Supply
The Contractor shall do design, installation and commissioning of the
complete water supply distribution system including the supply of potable

water to the buildings.
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1.2.9 Storm Water Drainage
A drainage system for carrying the storm water run-off from the Lock area is
to be designed and provided. Tentative layout for drainage is shown in
Drawing ENLO13. The drain will provide the drainage of entire area within

the boundary wall of lock area.

1.2.10 Sewerage System
The Contractor shall plan, design and construct complete sewerage system
including laying of pipelines for collection of sewage from buildings to
Sewerage Treatment Plant (STP) to constructed by the contractor. The
treated water from STP shall be stored in a separate tank and will be used
for horticulture. Plumbing arrangement along with pumping system should

be planned and constructed by the contractor.

1.2.11 Waste Collection System
The Contractor shall plan, design and construct complete waste collection

system including dustbin and paved area at suitable location.

1.2.12 Electrical Works

1.2.12.1 Authority’s (IWAI’s) Requirements
The Authority’s Requirements are that the Contractor shall carryout the
Engineering, Design, Manufacturing/Procurement, Supply, Storage at site,
Construction/installation, Testing, Commissioning & Handing over of all the
items/systems listed, along with associated works as outlined in this tender.

Brief list of Authority’s requirements are as follows:

» Renovate/modernization of the existing central control room for the

electrical distributionsystem at the location identified in the tender.
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> Internal (Central Control Room Building) and External illumination
including lighting fixtures, necessary poles and high masts, MCB

boxes, accessories and hardware including civil works.

» The Contractor shall provide complete Electrical works for all

equipment / buildings asrequired.

» Electrical and Control cabling from proposed Central Control Room to
individualequipment / buildings.

» All Earthing and Lightning protection works.

» Associated Civil Works
The Contractor while executing the Works shall follow good industry
practice, which however shall meet the Authority’s Requirements. The
Contractor shall adhere to and honour the Conditions of the Contract in all
respects. The specifications provided in the tender together with enclosed
drawings outlines the functional requirements and the operating
characteristics which the equipment must fulfil. Alternative technical
features other than those specified may be acceptable subject to the
approval of the Authority. In any case, the performance of the system /
equipment delivered shall be guaranteed in every detail by the Contractor.
Overall dimensions (boundary dimensions) and functional requirements as
specified shall be strictly adhered to. The scope of work outlined below and
guantities indicated are for overall understanding of the Works, and does
not absolve the Contractor from successful commissioning and operation of
the Works with best available latest technology. Any item/equipment not
listed but required for completion of the Works shall be considered as

included in the scope of the Contractor.
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The Contractor shall be deemed to have examined the site and familiarized
himself with all existing site conditions. He shall accept the Site in the

existing condition at the time of award of the Contract.

Detailed Electrical Scope of Work

Power at 11kV shall be made available up to a DP (Double Pole) Structure
adjacent or within the Project boundary by West Bengal State Electricity
Distribution Company Limited (WBSEDCL). Beyond this DP structure,
power shall be fed to the Metering cubicle of WBSEDCL through buried
11kV cable by WBSEDCL. DP Structure shall also be provided by
WBSEDCL. 11kV cable from metering cubicle of WBSEDCL to 11kV
switchgear Incomer shall be in the scope of the EPC contractor. Power at
11kV received at the incomer of HT Switchgear shall be further stepped
down to 415V through one number of distribution transformer capable to
handling 100% load. Further Power distribution shall be as per the attached

Drawing ENLO11.

SLD attached with this tender is indicative, final Load List and
corresponding final SLD shall be prepared by the Contractor during detailed

engineering.

The particulars of power supply are as follows:

Receiving Voltage 11kV + 10%

Supply Voltage 415V + 10%

Phase 11kV — 3 PH 3 Wires
415V - 3 PH 4 Wires

Frequency 50 Hz + 3%

Combined Voltage & Frequency10%

Variation
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Tripping Control System

Fault level 26.3kA for 3 second at 11kV 50kA for 1
second at 415V

System Earthing (415V) Solidly Earthed

Control Circuits:

Circuit Breaker Protection &110V DC, 2 Wire grounded

Control System:

Server, PLC, FI (Intelligent) 1/0240 V + 10%, AC, 50 HZ + 3%
VDU, Keyboard, Printer 2 Wire; All
equipment shall have internal close loop

regulation & spike arrestors

, 1 Ph,

UPS System, Field instruments 240 V + 10%, AC, 50 HZ + 3%, 1 Ph, 2
Wire

The detailed scope of electrical works is given below:

S. No. [DESCRIPTION QTY.

1. 11kV Indoor Incoming Cum Outgoing HT Switchgear,1 No.
Draw out type as per theattached SLD

2. 11kV/433V, 400KVA, indoor Dry type Utility Transformers,|1 No.
having off circuit tapping of +/-10%, in steps of 2.5%,
winding temperature detectors with scanner for
temperature alarm and trip, door safety limit switch and
accessories

3. 415V Silent DG set, 400kVA with AMF Panel and exhaustl No.
pipes as per pollutionnorms, including foundation

4. 415V Capacitor Panel of rating 170kVAR as per thel set
attached SLD at substation with 415V main Circuit Breaker,
sets of Fuse and Contactors for each capacitor bank,
automatic Power Factor Correction Relay, Capacitor banks
with series reactors, discharge resistance, residual voltage
transformer & neutral displacement protection relay.

5. 415 V panels LT switchgear as per the attached SLD.
a) 415V PCC 1 No.
b) 415V MLDB 1 No.
c) 415V ACDB 1 No.
d) 415V CDB 1 No.

6. Distribution Boards 415 Volts, 3 Ph, 4 wires with suitablelLot
busbars for Lighting,and Auxiliary supplies in Control Room
& Local Control Panel Room

7. 1 Set
Substation Battery, Lead Acid (Valve regulated) Sealed
maintenance free type, 110V DC with minimum 1 Hour
back up, 110V DC battery charger with battery charging
and DC Distribution boards
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General Purpose Industrial compact batten suitable for
2x20W LED Tube Light fitted with Aluminium heat sink for
Control Room Ground Floor, for achieving 200 lux

20
Nos.

General Purpose Industrial compact batten suitable for
1x20W LED Tube Light fitted with Aluminium heat sink for
Local Control Panel Room for achieving 200 lux

8 Nos.

10.

34Watt LED Panel with ultra-modern recess mounting
luminaire suitable for armstrong/grid/POP ceiling complete
with separate electronic driver & high brightness SMD|
LEDs for Control Room First Floor for achieving 300 lux

60
Nos.

11.

Well Glass 40W LED for Stair case

3 No.

12.

Aviation Light at the top most point of Control Room
towards river side

1 Nos.

13.

Industrial power sockets 240 V 15A in Control Room &
Local Control PanelRoom and as required for convenience
at suitable locations.

Lot

14.

Welding socket 415 V TPN and earth 63A, in Control
Room & Local Control Panel Room and as required for|
convenience at suitable locations.

Lot

15.

Exhaust Fans of suitable size in Control Room & Local
Control Panel Room for ventilation so as to remove heat
generated by the Panels/Equipment.

Lot

16.

Internal illumination through LED fixtures and electrification
including wiring & installation of fixtures, switches,
sockets, fans, conduits, brackets, junction

boxes, etc., Control Room & Local Control Panel Room
including peripheral

Lot

DESCRIPTION

QTY.

lighting of buildings and structures.

17.

High Mast (30m).

4 Nos.

18.

LED Streetlight system wattage 30W IP66 Multiple LED
With Lens optics and Pressure die-cast aluminium housing
for effective thermal management. Total system Lumen of
30W LED should be Lumen Efficacy >95 Lm/W, Power
factor>0.95, CRI>70. Complete with Mounting Brackets &
accessories as required with connections. It consist of Gl
pipe bracket of 3.5 m length , 1 m Tilted at 45 degree & 2.5
m straight with 3 nos. of suitable size Clamp having MS
plate 300 mm x 300 mm x 6 mm thick welded with bottom
of pole and suitable hole with rectangle shape wiring of
pole with 3 x 1.5 sq mm copper conductor FR wires,
Bracket should be Painted from bottom and rest of pole
with 2 coat of aluminium paint of superior quality of
approved brand etc. as required for boundary wall as per

the “High Mast & Cable Layout”.

57
Nos.
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19.

Battery operated emergency lighting unit consist oflot

aesthetically designed rechargeable 5-Watt LED lantern
with dimming and SOS feature. Battery shall be
rechargeable Li-ion type & 5V DC Li-ion charger with 1
hour battery backup in Control Room & Local Control
Panel Room etc., to ensure minimum 10 Lux in all the
buildings, all exit / entry points etc.

20.

Split air conditioning units 2.5 Ton with 5 meters of5 Nos.

insulated copper tubing inControl Room

21.

Split air conditioning units 1.5 Ton with 5 meters of
insulated copper tubing in Local Control Panel Rooms
(where RIO panels are located)

4 Nos.

22.

Cables

Lot

a) 11kV (E), Heavy Duty, Armoured Cable, FRLS, XLPE,
stranded Aluminium Conductor and Accessories

b) 1.1 KV, Heavy Duty, Armoured, Power Cables, FRLS,
stranded Aluminium /Copper Conductor and Accessories.

c) 1.1 KV, Lighting Wires, PVC Insulated, FRLS, Stranded
Copper Conductor and Accessories.

23.

FRP Cable Tray with all accessories, mounting hardware,
support structures, Cable risers, cable racks etc.

Lot

24.

a) Cable terminations including cable termination Kkits,
cable lugs, glands etc.for 11kV (E) grade cables

Lot

b) Straight through Cable Joints. for 11kV (E) grade cables

Lot

c) Cable terminations including cable lugs, glands etc. for
1.1kV grade cablesfor power, lighting and auxiliaries

Lot

d) Straight through Cable Joints for 1.1kV grade cables for
power, lighting and auxiliaries

Lot

25.

Earthing Protection System with Materials:

a) Earthing of HT, LT Equipment, Transformers,
Generators, Panels, Distribution Boards, Motors, Junction
Boxes and all equipment, lighting and power distribution
network within the scope

Lot

b) Main Earthing grid in the Control Room and overall
project area

Lot

26.

Lightning Protection for all buildings and structures within
the scope as per

Lot

S. No.

DESCRIPTION

QTY.

IS/IEC-62305:2010 (Superseding IS-23009: 1989)
comprising lightning finials, Gl Strips for Horizontal and
vertical conductors for Lightning protection, Earth pits with
Test links for Lightning protection

27.

Excavation and backfilling of soil, sand cushion,
protection bricks for buried cables wherever buried cables

are taken

Lot
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28.

Communication system including Telephone system-Lot
EPABX (3 PNT Line 12Hybrid Extension)

29.

Control Room Safety Equipment Lot

a) CO2 type Fire extinguisher of 1 gallon capacity, each
mounted on wheeled portable trolley

b) Sand buckets (4 nos.) filled with sand alongwith required
stand

c) Caution Board (11 KV & 415 V) and shock treatment
chart

d) 900mm wide 12mm thick rubber mat (Electrical grade) in
front of panels

e) First Aid box

f) 11kV Safety gloves

g) Discharge earthing rod for 11kV rating

30.

Special maintenance tools & tackles like Lot

a) Earthing trucks of each type in Control Room Building

b) CB Racking handles of each type in Control Room
Building

c) Spring Charging handle of each type in Control Room
Building

d) Any other item as per recommendation of manufacturer
of equipment

31.

Any other item not included above but required for
completion

Note: The above quantities are indicative only.

1.2.12.3 Civil

S. No.

ITEM DESCRIPTION Qty.

1.

Complete renovation and modernization of existing ControlLot
Room building including interior power and lighting

Renovation of the existing Cable trenches etc. Lot

Supports and foundations of DP structure, high masts,Lot
transformers etc.

Cut outs on walls for taking cables, driling & fixing oflLot
fasteners for fixing offixtures/cables/conduits etc.

1.2.12.4 Miscellaneous/General Works/Services

1)

Mobilization of all resources including Construction Machinery / Tools &
Tackles / Welding Sets / Cranes / DG Set etc. for expeditious
construction / fabrication / erection/ installation of the required System to
ensure timely implementation of the Works.

Contractor shall arrange & post sufficient number of skilled and
experienced personnelat Site to ensure trouble free Installation, Erection,

Volume 2: Technical Specifications and Drawings for Renovation and Modernization of Existing Navigational Lock at Farakka




38

Construction, Operation and Handing

over to the Employer.

i)

The Contractor's Scope of Work shall include development of land /
construction of his site fabrication yard at area allocated to him by the
Employer.

Fabrication and Erection of all temporary structures, arrangement for
temporary power and water supply etc. adequate site lighting
arrangement, transport logistics at site etc.

Supply of all consumables / materials / lubricants, hydraulic fluids, oil,
etc. including fueloil for DG set.

Clean up at site of all debris and temporary structures on a daily basis
and final clean upat the time of handing over of the plant.

Vi)

All electrical safety requirements during site fabrication, erection, testing
and commissioning, including adequate earthing of erection machinery
and equipment.

viil)

Proper and safe storage / security of all equipment and materials at site
in the areas designated by the Employer in line with the Customs
Authority / Regulations, where applicable.

Supply of Lubricants, Oil, etc. for Initial fill, flushing, cleaning, refill,
topping up & maintenance of Material handling system till the Works is
put into satisfactory and continuous commercial use and has been “Taken
Over” by the Employer.

Attending meetings at the office of the Employer/ Authority’s
Representative or site or at any other station that may be fixed by the
Employer for planning, co-ordination, clarifications, review, discussions
etc.

Xi)

Co-ordination with other contractors, if any, and supplying necessary
engineering data/ information to the Employer to ensure satisfactory
installation of equipment / execution of works.

xii)

Supply of necessary calibrated instruments for carrying out
performance tests of Equipment.

xiil)

Complete lot of base plates, foundation bolts, inserts, embedment,
clamps, nuts,washers etc. as required for the system.

Xiv)

All necessary painting and corrosion protection. The painting and
corrosion protection for the equipment and structures is included in
Contractor’s scope. The painting and corrosion protection shall be as per
the specification furnished elsewhere. The painting scheme and the finish
colour for all the equipment shall be as specified by the Employer after
award of contract. Necessary finish paints including touch-up paints, if not
applied at shop, should be supplied by the Contractor, in sealed
containers for site application.

1.2.13 Control and Automation Works

1.

Server at Control Room with Control and required | 1 No.
Management software and interfaces, complete with all
necessary accessories and High-Speed Printer as per
Basic Control Architecture. Software for operating
Terminals shall have interfacing capability with all
equipment and SAP.
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Programmable Logic Controller (PLC) (with hot stand-by
processor and various communication modules) at Control
room, Processing Control & Associated Communication
Modules. Data processing software and required interfaces,
hot standby, complete with all accessories.

The communication module should support the
communication between RIO (Intelligent), Other operating
Terminal PLCs/Controllers and all third parties interfaces.

1+1
(Hot
Standby
system)

Managed Ethernet Switch (Redundant)

1+1 (Dual

Redundant
)

Mimic, Large Screen Video Display LED, Size 32" at
Control room.

1 No.

Operating Station Terminal and Operating cum

Programming Station withnecessary software

1 Nos.

Remote Input Output units (Intelligent) (RIO) with mini
processor, suitable for field mounting with IP 65 degree of
enclosure protection inside transfer towers or at outdoors
(IP-55 or IP-54 degree of protection inside the rooms)
complete with in-built UPS (1 hour back-up- status shallbe
indicated in CCR-VDU), signal converter and transmitter
and all accessories having the following parameters.

4 Nos.

i) Digital Input Module, 32-unit module

i) Digital Input Module, 16 modules

iii) Digital Output Module, 32-unit module

iv) Digital Output Module, 16-unit module

V) Resistance Temperature Detector (RTD)

Vi) Analogue Input Module, 16-unit module

Vi) Analogue Input Module, 32-unit module

Lot

viii)  Analogue Output Module, 16-unit module

iX) Analogue Output Module, 32-unit module

21” LED colored Monitors, PC Keyboards and software as
per functionalrequirements.

2 Nos.

10.

CCTV System including the following:

a. Network Video Recorder (NVR) at Control Room with
required software and complete with all accessories.

b. PC Computer terminal having 21" LED Monitors, PC
Keyboards and mouse with NVR software as per CCTV
functional requirements. It shall support the communication
between all operating terminal PC and IP-based cameras
located at various areas.

C. Interfacing of CCTV System for Monitoring System
along with all thenecessary software’s and hardware’s.

1-Unit

d. PTZ Infrared cameras (IP-based) 36 X Optical Zoom.

3 Nos.

e. Media Converters (Ethernet to Optical Converter)

Lot
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f. Auxiliary Hardware, like connectors, converters, light-
interface units, networks adapters/Switches etc. for the | Lot
complete system under scope of this contract.

g. Power Cables (to feed power to the Contractor’s | Lot
supplied items)

11. Plant Control Data Bus Cable, fibre optic (8 core-single | Lot
mode-armoured), must be capable of high-speed data
transmission inside/outside the plant in a recognized
universal configuration along with all accessories.

12. Copper Data Cable (RS-485-ModBus RTU), Shielded, | Lot
individual & overallscreened 4 core twisted pair.(CAT5e)

13. Auxiliary Hardware, like connectors, line amplifier (if | Lot
necessary, for longconveyor system to get the status of all
safety switches to nearest RIO’s

and respective MCC’s, line diverters, networks,
alternators, multipliers,

etc. for the complete system under scope of this contract.

14. Interconnecting hardwired multicore cables, shielded 2.5 | Lot
mm2 copper (or larger to suit the requirement), FRLS
insulated, between vendor items (LCP/JB/LV switchgear) to
the nearest Fl. (Hand-Off-Auto control stations/Local Panel
for bought out items (by others)

15. Local-Off-Auto Station - IP-65 (Lockable at ‘OFF’ Paosition) Lot

16. Control Junction Boxes (Terminal Blocks)(IP-65) Lot

17. CDB’s (Control Power Distribution Board) shall be | Lot
furnished, manufactured and installed in Control Room &
Local Control Panel Rooms for feeding power supply to
Contractor supplied items.

18. Required accessories, connectors, auxiliary contactors, | Lot
timers, counters, opto-couplers, Ethernet switches, Light
interface units, transducers etc.

19. UPS at Control room for Control System, on line complete | 2 Nos.
with all accessories and batteries as per Specification (1
hour back-up). Status shall be indicated in CCR-VDU.

20. Chairs matching with decor, revolving with rollers and | Lot
storage cabinet

21. | Any other item not included above but required for
completion

1.2.14 Fire-fighting System
The Contractor shall do design, installation and commissioning of the
complete fire- fighting system within the scope area including all the
buildings as per specifications for fire-fighting system covered under

Section 7.

1.2.15 Existing Navigational Lock Traffic Signal System
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The movement of traffic through the existing Navigational lock shall be
managed from a dedicated signal system which should be installed at the
upstream, downstream and inside of the lock chamber for safe and reliable
movement of vessels through the lock. The contractor shall do the design,
installation, testing & commissioning of the movement of vessels through the
Existing Navigational Lock as per specifications for Signal System covered
under Section 4.25.

1.2.16 Synchronized Operation of Existing and New Navigational Lock through
Integrated Signal System

The movement of traffic through both the navigational locks (Existing & New) shall
be managed from an integrated signal system. The integrated signal system should
be installed at the upstream and downstream of the lock for synchronized operation
through both the locks (Existing & New) resulting in safe and reliable and smooth
movement of vessels. The integrated signal system should be interoperable from
both the existing and new navigational lock control room. The Contractor shall do the
design, installation, testing and commissioning of the integrated signal system for
traffic management for synchronized operations of the movement of traffic through
the Existing and New Navigational lock as per specifications for Signal System
covered under Section 4.25. After awarding the contract, the required details of New
Navigational lock for synchronization of both the locks (Existing & New) shall be
shared with the contractor for further designing & implementation purpose.
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2. DESIGN CRITERIA
2.1 Civil
2.1.1 Codes and Standards

The codes and standards stated here below or elsewhere in these
documents shall be the latest editions prevailing till October 2022. All
materials, testing, design and execution shall be in conformity with these
codes and standards unless otherwise stated in these specifications. It is
well understood that when a brand name is given for a material, the
Contractor has the right to propose any equivalent material of any other

brand for approval of the Employer.

Indian Standards shall generally be followed. In case, any work or item is
not covered by the Indian Standards, following standards shall be adopted

in order of preference.

v British Standards

v' American Standards

v' General Standards

Wherever details for part of works are not defined adequately in Indian
Standards, relevant acceptable International Standards shall be adopted.
Codes and standards covering the major part of the works are included in

the Tender Document and some of them are listed below:

IS 1893 Criteria for Earthquake Resistant Design of Structures

IS 875 Code of Practice for Design Loads for Buildings & Structures —
(Parts 1-5)

IS 456 Code of Practice for Plain and Reinforced Concrete

IS 2911 Code of Practice for Design & Construction of Pile
Foundations

IRC 37 Guideline for the Design of Flexible Pavements
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IS 13920 Ductile Detailing of Reinforced Concrete Structures subjected
to SeismicForces — Code of Practice

IS 4326 Earthquake Resistant Design & Construction of Buildings —
Code ofPractice

IS 14262 Planning and Design of Revetment Guidelines

IRC 58 Guidelines for the Design of Plain Jointed Rigid Pavements for
Highways

IRC 73 Geometric Design Standards for Rural Highways

BS 449 The use of Structural Steel in Building (Permissible Stress)

BS 648 Schedule of Weights and Building Materials

BS 5493 Protective Coating of Iron and Steel Structures against
Corrosion

BS 5950 Structural Use of Steel work in Building (Limit State)

BS 6031 Earthworks

BS 6367 Code of Practice for Drainage of Roads and Paved Areas

BS 6399 Loading for Buildings

BS 8002 Earth Retaining Structures

BS 8004 Foundations

BS 8110 Structural Use of Concrete

BS 5930 Site Investigation

BS 8000 Foundations

MJ Pile Design and Construction Practice

Tomlinson

2.1.2 Design Life

The new permanent works shall be designed and constructed to give the following

design life:

YVYVYYVYV

Locks - 50 years (As per PIANC 2011 workshop)
Gates: 30 years

Bank protection works - 50 years

Fenders, Bollards and ladders - 8 years
Buildings - 50 years

Above design life are defined as a period within which the asset will

continue to be serviceable for design loads without collapse.

2.1.3 Navigational Lock and caisson gate parking bay

2.1.3.1 Loads
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A) Dead Load
The dead loads shall be assessed based upon the volume of the material

using thefollowing densities:

e Plain Concrete :2.40 T/m3

¢ R.C.C : 2.50 T/m3

e Steel :7.85T/m3

e Compacted Earth Fill : 2.10 T/m?3 (Saturated)

e Water:1.00 T/m3

The unit weight of all other materials shall satisfy the requirements of

1S:875.

B) Live Load
The live load surcharge equivalent to 1.2m earth fill shall be considered

on the top ofearthfill as per IRC 6 — 2014

2.1.4 Fendering System
Considering the level variation of the order of 8m between high water level
and low water level in the lock and also the variation in the sizes of vessels
to be handled, the fendering system is designed such that sufficient contact
area between the hull of the vessel and the fender face is ensured at all

water levels.

It is required to provide a suitable fender system to keep the vessel’s hull
pressure below the limit of 20 T/m2. Based on these criteria, the fender of
AN 800, grade E3.0 of Trelleborg/ Bridgestone/ Hi-Tech elastomers make

or equivalent has been proposed.

2.1.5 Mooring Load
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Mooring force of 30 T, as per Table-4, IS: 4651- Part Ill, shall be applied at

any of the bollard location.

2.1.6 Earthquake Load

Earthquake load shall be considered in design as applicable for the site as

per IS 1893- 2002.

The design horizontal seismic coefficient ah is calculated based on the

following parameters:

ah = Z1(Salg)/ (2R), where

Z = Zone factor = 0.16 (Zone 3 as per 1S:1893-2002)

| = Importance factor = 1.5

R = Response reduction factor = 5 (with ductile detailing)

Sa/g =Average response acceleration coefficient, which depends on

time period of the structure. The time period, T of the structure will be

evaluated by STAAD analysis considering Dead load & 50% Live load or

using dynamic analysis and adopt the more severe criteria in the design.
2.1.7 Discharge

Discharge of 1416 cumec (50,000 cusec) shall be considered in the feeder

canal.

2.1.8 Scour Depth

Scour depth shall be considered suitably in compliance with IS 14262.

2.1.9 Load Combinations

The above loads with appropriate load combinations, as per IS 4651 (Part

4): 2014 shall be applied on the different components of the Lock.
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2.1.10 Minimum Cover
Clear cover to any reinforcement shall be provided as per relevant Indian

standards but shall not be less than as given below.
a) Pile : 75 mm

b) Pile cap : 75 mm

c) Top, bottom & side of footing (if any) ;75 mm

d) Beams : 50 mm
e) slab : 50 mm
f)  Walls : 50 mm

2.1.11 Serviceability Criteria

Crack Width

The crack width is calculated for service load combinations in accordance

with1S:4651(part 4)-2014.

2.1.12 Material Specification

The specifications are as given in this volume.

Structural Concrete M-40
Leveling Concrete |M-15 ( Not less than 150 mm thick)

Reinforcement Thermo-mechanically treated corrosion resistant steel
of gradeequivalent to Fe-500
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Cement Ordinary Portland Cement of minimum grade 53 as per
1S:8112

In addition, cement in accordance with [1S:456 and
IS:4651 PartlV shall be considered.

If Chloride & Sulphate content as per the soil
investigation report are found on the higher side than
following measures shall be adopted:

Chlorides:
e Prestressed Concrete or grouting Mortar:-
500mg/l

e Concrete with reinforcement or embedded
metal parts:-1000 mg/I
e Concrete without reinforcement or embedded
metal parts:-4500 mg/I
Sulphur:
The sulphur content of the water must not be more
than 2000 mg/l else following measures shall be
adopted:
e Use of Sulphate resistance cement
e Low water/cement ratio
e Curing suited to the structure
Structural Steel As per 1S:2062 (Grade-A) with minimum thickness of 10
mm
Protective coatingMinimum DFT of 240 micron after sand blasting to SA
tostructural steel 2.5 grade.

2.1.13 Bank protection Works

Suitable bank protection works shall be designed as per relevant Indian
standards or CWC guidelines and other necessary codal provision, to

protect river bank along the Lock.

2.1.14 Retaining Wall
The structures shall be designed as per IS 456. In addition to the pressure
due to earth or material, the structures shall be designed for surcharge of
1.2m earth fill vehicular loads. For the design of structures, the ground

water table shall be considered at ground level.

e Factor of Safety for Overturning 1.5 (Seismic case)

2.0 (Normal Case)

1.2 (Seismic Case)
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e Factor of Safety for Sliding : 15

e Check for Base Pressure ; Maximum pressure shall not
exceed allowable bearing capacity of soil
2.1.15 Diaphragm Wall

2.1.15.1 General

The specifications given below shall be read in conjunction with that given

for Bored Piles whenever applicable.

2.1.15.2 Standard
The construction of diaphragm wall shall be carried out in accordance with
provision of 1S:9556 "Code of Practice for Design and Construction of
Diaphragm Walls", except where otherwise specified, described or directed

by the Employer’s Engineer.

2.1.15.3 Method of Construction
The Contractor must furnish to the Employer's Engineer, along with the
tender, a detailed method of construction he intends to adopt for diaphragm

walling work together with the program of construction.

2.1.15.4 Guide Walls
Two guide walls of adequate strength shall be constructed in reinforced
concrete along the exact alignment of the diaphragm walls. Trenching
operation shall commence only after the alignment and adequacy of the
guide walls have been approved by the Employer's Engineer. The
clearance between the finished diaphragm wall and the guide wall may be a
minimum of 100 mm for straight panels. For curved panels, the clearance

shall be suitably increased. The top of the guide wall shall be at a suitable
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level and the depth of wall under the ground shall be according to the

design calculations and drawings as approved by the Employer’s Engineer.

2.1.15.5 Reinforcement
Reinforcement shall be mild steel bars conforming to 1S:432, high vyield
strength deformed bars conforming to 1S:1786, TMT 500 bars manufactured

by SAIL or CRS 500 manufacturedby TISCO or equivalent.

Any reinforcement used shall be made up into stiff cages sufficiently well
wired or welded to withstand handling without any distortion or damage.
The bars shall be so placed as notto impede the placing of the concrete.
They should be placed correctly in position and be supported away from the
sides of the shaft by means of spacer blocks to assume proper alignment in
the shaft. Steps shall be taken to ensure correct positioning during
concreting of reinforcement in the wall without any distortion or
displacement. Care shall be taken to preserve the correct cover and
alignment of the reinforcement throughout the whole operation of placing

the concrete.

Normal lap between reinforcement cages shall be provided in consultation
with Employer’s Engineer in-charge. The main reinforcing steel shall project
for a length sufficient to develop bond above the cut-off level. The clear
concrete cover to mainreinforcement shall be 75 mm and suitable spacer
blocks shall be provided at intervals not exceeding 2 M and wired to main

reinforcement.
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2.1.15.6 Formation of Panels
The trench shall be flushed properly before placing of concrete to clean the
bottom and to remove all thicker suspension from the lower levels. The
density of the slurry at a level of about 0.2 metre from the bottom shall then
be checked. If the density is more than 1.25 g/ml further flushing should be
carried out. Pouring of concrete shall be done only after getting clearance
from the Employer’s Engineer. Concrete of specified grade with a minimum
slump 150 mm shall be placed by a tremie in such a way that the wet
concrete displaces the bentonite slurry and a mixing of the two does not

occur.

To prevent egress of concrete from the primary panels of the anchor
diaphragm wall, suitable stop-end pipes shall be used at the ends of the

panels to act as a shuttering.

2.1.15.7 Drilling Fluid
The chemical additives, if any, shall be approved by the Employer’s
Engineer. The results of the control tests on the bentonite slurry shall

conform to the characteristics stipulatedin Clause 6.1 of 1S:9556.

2.1.15.8 Boring
The construction of the wall shall be either by successive panel method or
alternate panel method as instructed by the Employer's Engineer.
Trenching or boring operations shall be carried out by any of the recognized
processes. The method of trenching shall be such thatthe finished sections
of the diaphragm walls at any locations shall not be less than the specified
thickness. During the trenching or boring the sides of the trench shall be

supported by the bentonite slurry. Adequate head of the bentonite slurry
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shall be maintained throughout the trenching operations. Fresh bentonite
shall be added as the work proceeds in order to compensate for any loss
through the sides and bottom of the trench as well as for the volume of soil

removed.

A stop end tube with a smooth surface or a structural section shall be
inserted in the trench at the end of the panel to support concrete and to
form a suitable joint with the next panel. The type and method of joints

between adjacent panels shall be as approved by the Employer’s Engineer.

The trenching operation may meet with subterranean laterite
stones/boulders, etc. of earlier construction and the Contractor shall take

appropriate measures for cutting through them.

2.1.15.9 Tolerance
The face of the guide wall towards the trench shall be vertical. Variation
from a straightline or a specified profile shall not exceed 25 mm in 3 M. The

face shall not have any undulations and abrupt changes.

For diaphragm walls, the face of the wall and ends of the panel to be
exposed shall be vertical within a tolerance of 1 in 80. There shall be no
bulges or cavities. The trimmed final wall level shall be between 150 to 500

mm above the specified wall level.

2.1.15.10 Inspection of Completed Diaphragm Wall
The whole of the completed diaphragm wall works shall be inspected and
necessary tests shall be carried out to check for defects such as
honeycombing, bulging etc. Any defects that are found shall be rectified by

the Contractor.
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2.1.15.11 Fill Material beyond Diaphragm Wall
The fill material shall be granular (murrum or like) with fines smaller than 75

microns not exceeding 15%.

The maximum laboratory dry density (IS 2720, Part 8) shall not be less than

1.6 T/cu.m.

2.1.15.12 Water Bars (Water Stops)
PVC water bars shall be used in reinforced concrete construction of
diaphragm wall to safeguard them from hydrostatic pressure and water
leakage and any relative movement between two parts of the structure due
to thermal loading shrinkage or differential movement of foundations. These
shall be pre-formed and shall provide a permanentwater tight seal along
the entire joint in the poured concrete structures. These shall also be
flexible enough to withstand deflection/displacements at joints arising due to
variation of temperatures or settlement of foundations. This shall be able to

withstand a water head of at least 15 metres.

Performance requirements of PVC water bars shall meet the requirements
of 1S:12200. These shall be of approved make and of ribbed/serrated/plane
type with a bulb at the centre. The thickness shall not be less than 5 mm
and width less than 150 mm. The joining of the water bars shall be carried
out by vulcanising strictly as per the manufacturer’s specifications. Lapped

joints shall not be allowed under any circumstances.

2.1.15.13 Anchors

Material for Anchors such as bars, washers, nuts, pipe sleeves and plates

etc. shall be as per relevant IS Codes.
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2.1.16 Internal Roads and Vehicle Parking Area
Internal Roads and Vehicle Parking Area shall be designed with the
provision of relevant IRC codes with the following minimum requirement:

Geometric Parameters:

o Maximum longitudinal grade : 3.0%

o Cross slope : Both direction 1.5% for All Roads

o Maximum super elevation : 5%

o Sight Distance . Intermediate sight distance

o Turning Radius at junction : Min. 25 m

(@]

Design Speed : 80 km/hr

Pavement Design:
Traffic : 10 MSA

Specifications:

v' Embankment : Min. density shall be 1.6 T/cum

v' Sub grade : Min. CBR 8% and density 1.75 T/cum
v' Granular Sub Base : Minimum 150 mm

v CBM Base : Minimum 200 mm

v' Sand Bed : Minimum 30mm

v Surfacing : Paver Block

The culverts, if any, required for the cross drainage works shall be designed

as per the IRC codes.

2.2 ELECTRICAL
2.2.1 General

The contractor shall work as per the drawings and designs described in the

Tender document and the best current engineering practice. Particular
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attention should be paid to internal and external access to the electrical
equipment in order to facilitate inspection, cleaning and maintenance. The
contractor shall comply with latest code of practice published by the Bureau
of Indian Standards as applicable. Care shall be taken so that materials and
equipment supplied by contractor are the standard catalogued products of
manufacturers regularly engaged in the manufacturer of such products and
shall be of the latest standard designs that conform to the specific
requirements.

a) The essence of design shall be safety, simplicity and reliability in order

to give long continuous service with high economy and low maintenance

cost.

b) All equipment shall be designed to minimize the risk of fire and any

damage which may be caused in the event of fire.
c) The design shall comply with relevant codes and regulations listed.

d) All apparatus, equipment and works shall be so designed that they
provide satisfactory service without any harmful effects for prolonged and

continuous periods in the worst climatic conditions, stated hereinbefore.

e) The reference design ambient temperature for all electrical equipment
shall be taken as 45°C and appropriate de-rating factors shall be
considered for equipment as applicable.

f)  Suitable de-rating shall be applied based on published data against the
most severe conditions encountered in the site, by reducing the permissible
temperature rise above the ambient level.

2.2.2 Errors, Omissions and discrepancies
In case of errors, omissions and discrepancies between technical

specification, schedulesand drawings the following order shall prevail:

e MOM with contractor in reverse chronological order.
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e Technical specifications

e Tender drawings

e Schedule of Quantities

e Bureau of Indian Standards
e International Standards

e In all case of doubt or omissions or discrepancies noticed in any item of
work any drawing, the decision of the Employer’s Engineer shall be final
and binding on the contractor.

2.2.3 Other Technical Requirements
The contractor shall arrange all the instruments, materials and labour
involved in setting out the works to the satisfaction of the Employer’s

Engineer.

2.2.4 Standards and Regulations
The design and manufacture of the electrical equipment shall conform as
a minimum toapplicable codes, regulations and standards published by the

following bodies:

BIS : Bureau of Indian Standards

IER : Indian Electricity Rules

BSI : British Standard Institution

ISO : International Organization for Standardization

IEC : International Electro-Technical Commission

IEEE : Institute of Electrical & Electronics Engineers
NFPA : National Fire Protection Association

NEC : National Electrical Code
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Following is the list of some of the directly applicable Standards particular

to theequipment. Any other relevant Indian Standard, not covered shall also

be applicable.

IS: 375 Marking and arrangement of Switchgear Bus

IS: 13118 Specification for high voltage alternating current circuit
breaker

IS: 12729 Switchgear and Control gear for voltages exceeding 1000V
- GeneralRequirements

IS: 2705 Current transformers

IS: 3156 \Voltage Transformers

IS: 335 New Insulating oils

IS: 2026 Power transformers

IS: 3639 Fittings and accessories for Power transformers

IS: 4257 Dimensions of clamping arrangement for porcelain
transformerbushings

IS: 11171 Specification for Dry-Type Power transformer

IS: 10028 Code of Practice for selection, installation and
maintenance oftransformer

IS: 3427 A.C. Metal enclosed switchgear and controlgear for rated
voltagesabove 1kV and upto and including 52kV

IS: 8623 Specification for low voltage switchgear and control gear
assemblies of switchgear & controlgear for voltages not
exceeding 1000V AC.

IS: 13703 Low Voltage fuses

IS: 13947 Low Voltage switchgear and controlgear

IS: 1651 Stationary cells and batteries, Lead Acid Type (with
tubular positive plates) — Specification

IS: 266 Specification for Sulphuric acid

IS: 3895 Mono crystalline Semi-conductor rectifier cells and stacks

IS: 4540 Mono —crystalline Semi-conductor rectifier

assemblies and equipment

IEEE:484 Recommended Design for Installation design and
installation of large lead storage batteries for generating
stations and substations.

IEEE:485 Sizing large lead storage batteries for generating stations|
and substations.

IS: 1554 PVC insulated (heavy duty) electric cables for working
voltages up toand including 1100 volts.
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IS: 7098 - Cross linked polyethylene insulated PVC sheathed cables
forworking voltages up to and including 1100 volts.

IS: 7098 - Cross linked polyethylene insulated PVC sheathed cables|
forworking voltages from 3.3 kV up to and including 33 kV.

IS: 10810 Methods of tests for cables.

IS: 418 Tungsten filament general service electric lamps

IS: 1777 Industrial luminaire with metal reflectors.

IS: 1947 Flood Lights

IS: 10322 Luminaires for street lighting.

IS: 1944 Code of practice for design of Street lighting

IS: 2206 Flame proof electric lighting fittings

IS: 2215 Starters for fluorescent lamps.

IS: 2418 Tubular fluorescent lamps for general lighting services

IS: 4013 Dust-light electric lighting fittings

IS: 8224 Specification for Electric Lighting fittings for Division 2
areas

IS: 9583 Emergency lighting units

IS: 9900 High-pressure mercury vapour lamps

IS: 9974 High Pressure sodium vapour lamps

IS: 2713 Specification for Tubular Steel Poles for Overhead Power|
Lines

IS: 1255 Code of practice for installation and maintenance of
power cablesup to and including 33 kV rating.

IS: 732 Electrical wiring installation (system voltage not exceeding
1100 V).

IS: 2309 Code of practice for the protection of building and allied
structuresagainst lightning.

IS: 3043 Code of practice for earthing.

1S:15885 2012 Safety of Lamp Control Gear, Part 2 Particular

(Part2/Sec13) |Requirements Section 13 d.c. or a.c., Supplied Electronic
Controlgear for LED Modules

[S:16101: 2012 |General Lighting - LEDs and LED modules — Terms and
Definitions

1S:16102 Self- Ballasted LED Lamps for General Lighting Services

(Part 1) : 2012 |Part 1 Safety Requirements

1S:16102 Self- Ballasted LED Lamps for General Lighting Services

(Part 2) : 2012 |Part 2 Performance Requirements

1S:16103 Led Modules for General Lighting Part 1 Safety|

(Part 1) : 2012 |Requirements
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1S:16103 Led Modules for General Lighting Part 2 Performance
(Part 2) : 2012 |Requirements

1S:16104: 2012 D.C. or A.C. Supplied Electronic Control Gear for LED
Modules - Performance Requirements

1S:16105: 2012 [Method of Measurement of Lumen Maintenance of Solid-
State Light(LED) Sources

1S:16106: 2012 [Method of Electrical and Photometric Measurements of|
Solid-StateLighting (LED) Products

IS:16107 (PartLuminaires Performance Part 1 General Requirements

1)

: 2012

1S:16107-1: Luminaires Performance Part 2 Particular Requirements
2012 Section 1 LED Luminaire

IS:16108: 2012 |Photobiological Safety of Lamps and Lamp Systems
I1S:60470-2000 [High-Voltage Alternating Current Contactors

In addition to Codes and standards, the installation works shall also

conform to the requirements of following:

a) Indian Electricity Act
b) Fire insurance regulations
c) Regulations laid down by Chief Electrical Inspector of West Bengal
d) Regulations laid down by the Factory Inspector
e) Regulations for the electrical equipment of Tariff Advisory committee
f)  Any other regulations laid down by the authority
g) Regulation of Pollution Control Board of West Bengal

2.2.4.1 Standardization
Care shall be taken so that the materials and equipment are standard
catalogued products of manufacturers regularly engaged in manufacture of
such products and shall be of the latest standard designs conforming to
specification requirements. Design shall also be based on similar types of
electrical equipment supplied from one manufacturer, utilizing

interchangeable parts wherever practicable. Materials and equipment
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incorporated shall be of a type for which spare parts and replacements are

readily available in India.

2.2.5 Earthing and Lightning Protection System

2.25.1

The complete earthing system shall conform to the provision of Indian
Electricity Rules, and applicable code of practice for earthing IS: 3043,
however for chemical earthing IEEE:80-2000 shall also be followed.
Working layout drawings shall be prepared by the successful Contractor.
Value of earth resistivity shall be considered as per the areas indicated in
1S:3043 or the actual value as obtained from the site from previous records

available with the employer, if any.

All Non-conducting structures shall be provided with Lightning protection
consisting of Air termination network at the top and down conductors as per
IS/IEC 62305:2010 (Superseding 1S-2309: 1989). All Structures made of
conducting material shall be protected by adequate earthing arrangements
and air terminations at the top as per IS/IEC 62305:2010. Conductors shall
be Galvanized Iron (Gl) of suitable size as per IS/IEC 62305:2010. Buried
lightning grid conductors of 75mm x 8mm size shall be provided for
interconnection of the Lightning earth pits around individual building. The
same shall also be connected with the main plant earth grid at places

through isolating link installed in Earth pits.

Earthing Below Ground

a) The main earthing grid shall be buried below ground unless required
otherwise. For crossing any trench or under-ground pipe minimum earth

coverage of 500 mm shall be provided over the earthing conductor.

b) Where the earthing conductor passes through reinforcement or steel
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plate it shall be bonded to the same.

c) All building steels and columns shall be bonded directly to the earthing

grid.

d) The riser/pigtails from earthing grid shall project 600 mm above

grade/concrete level unless shown otherwise.

e) All earthing conductor connections shall be made by electric arc

welding or by nutsand bolts using plain washers and spring washers.
f)  All arc welding shall be carried out with low hydrogen content electrode.

g) Al welded joints shall be allowed to cool down gradually to
atmospheric temperature before putting any load on it. No artificial cooling
should be adopted to cool welded joints.

h) The welding required for earthing shall serve the following three
purposes (i) sufficientmechanical strength between the jointing materials (ii)
sufficient electrical area for the flow of system short circuit current and (iii)
sufficient electrical area available after commissioning during the life time of

the plant.

i) Before welding, the earth conductors shall be clamped tightly to ensure

good surface contact at welding points.

J) Before applying bitumen compound two coats of red oxide primer shall
be applied to risers and exposed portion of earth grid, if any. Construction
joints shall be given treatment with Barium Chromate before applying red

oxide paint and bitumen.

k) Earthing shall be mechanically robust and all joints shall be capable of

retaining low resistance even after passages of many fault current.

) All the connections are to be made carefully and properly.

Improper/poor connections are to be remade at the cost of Contractor.

m) Welded areas of risers/pigtail shall be thickly coated with bitumen

compound to prevent corrosion.

n) Earthing pits/conductors shall be laid in field to avoid fouling with

concrete foundations and in consultation with the Employer at site.
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0) Trenches shall be filled up with "Free of Stones' earth after laying earth

conductor. After filling up of trenches the earth shall be rammed carefully.

p) The successful Contractor shall submit detailed working drawings of
earthing grid for approval by Employer prior to construction of the grounding

system.

g) The rate quoted shall be inclusive of cost of all materials, labour
required for excavation, backfilling, welding, cutting, bending, placing of Gl

strips etc. complete as per specification.

r) All tests as per relevant standards shall be conducted to certify the

effectiveness and other requirements of the earthing grid.

s) Depth of laying of earth conductor for earth grid, ring and inter-
connections shall generally be min. 500 mm from ground level and 300 mm

below all foundations.

t) Erection of earth pits shall include making of masonry enclosure and
supply of chemical and other materials.

2.2.5.2 Earthing Above Ground

a) The successful Contractor shall lay the above ground earthing
conductors inside the buildings and on various structures for connection to
various equipment/ drives etc. These earthing conductors may be installed
within the cable trays in the form of runway conductors. The connection to
equipment shall be tapped from these runway conductors at suitable
locations. One runway conductor shall be provided for eachside of cable

trench/tray.

b) The neutral points of all earthed system of different voltages, all
equipment frame works, other non-current carrying metallic structures and
equipment such as motor frame enclosures of MCCs, panel boards, cable
armour, cable trays, sheaths etc. shall be earthed by a minimum of two

separate and distinct connections.

c) Armour of all power and control cables shall be earthed at both ends

through gland earth ring provided with the cable glands.

d) All cable trays and supporting structure are to be earthed. All cable tray
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sections shall be bonded with each other for continuity.
e) All earth leads and riser connections shall be as short as possible.

f)  Metal pipes and conduits through which cables run shall be effectively

bonded and earthed.
g) Neutral connection shall not be used for equipment earthing.

h) All connections to earth conductors shall be welded/bolted type.
Earthing connectionsto all equipment shall be bolted type.

i)  Earthing conductor along their run-on steel columns, beams etc. shall

be tack weldedat intervals of 1000 mm.

j)  All joints in earthing conductor shall be welded type. All joints shall be
welded with an overlap of 65 mm. Joints shall be thoroughly cleaned before
welding. Welding is to be done around joint completely. All joints shall be
given two coats of anti-corrosive paint (Red Oxide) to a thickness of 3-5
mils, followed by a coat of bitumen paint. Joints shall be thoroughly cleaned
before applying paints.

k)  All nuts, bolts washers etc. shall be cadmium plated or zinc passivated.
Generally, earthing studs and terminals shall be provided on all equipment.
In such cases, whereit is not provided, the Contractor shall have to drill and

tap the equipment for deriving earth terminals.

[)  Connections of earthing conductors to the main earthing loops or to
equipment shall generally be made by means of cable lugs in case of round
conductors, solid or stranded and directly in case of strips. Devices like
spring washers and lock washers must be used to ensure that the

connections are vibration proof.

m) Laying of earthing conductor shall include fabrication and fixing of
clamps, cleats and supply fixing device i.e. nuts, bolts, washers as also civil
work such as preparation of floor surface and finishing them to the finished
floor level after installation of earthing strips.
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2.2.5.3 Earth Pits for Earthing and Lightning Protection Systems

Earth pits shall be based on High Conductivity Technology. In this
technology of chemical earthing, a compound of high electrical conductivity
shall be filled up in the space around the ground electrode, so that the earth
resistance value would decrease appreciably. The high Conductive
Compound shall be able to perform in any weather and soil Conditions and
shall have following properties;

l.It shall have high electrical conductivity, which should remain constant and
unaffected by changes in temperature & moisture.

Il.It shall permanently remain embedded and should neither dissolve in and

swept away by water.

[ll.It shall have an ability to absorb large amount of water and retain the

same over along period of time.
IV.1t shall decrease earth pit resistance with passage of time.

V.Solubility: Shall be partly miscible; so that it does not dissolve fully like

common salt and thus increasing the Earth Pit Life.

VI.The pH value shall be near neutral so that it does not pollute soil or water
and also does not corrode earth electrode.

VILIt shall be maintenance free Compound so that there shall be no need of
extra water pouring at regular interval as in conventional earthing material,

because it should retain the moisture.

VIIl.Chemical Compound shall be thermally conductive, in order to maintain a
constant Earth resistance in temperature range of -50 to +60 degree

Celsius.

IX.The Compound shall have relatively High conductivity so that it can create

very low resistance even in rocky areas.
X.It shall have low earth resistance, carries high peak current repeatedly.

XI.1t shall have a Long and reliable life.
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XIl.It shall be easily installed in any soil conditions.

2254

Minimum Electrode size shall be as per the latest amendments of 1S:3043.
Earth electrodes/ plates for body earth, DG & transformer neutral,
Instrumentation earthing and Lightning earth pits shall be selected as per

the latest amendments / requirements of 1S:3043.

All earth electrodes comprising an earth system shall be connected
together with a continuous ring of earth tape. After installation, test shall be
made to ascertain that the earthing resistance hereinafter specified is
obtained. If the required resistance value cannot be obtained, a sufficient
number of additional pipes shall be installed, until the resultant resistance

not exceeding the specified value can be obtained.

In all cases the pipes shall be driven such that their zones of earthing do
not overlap. Each earth electrode shall be connected to its associated earth
tape through a linked connection. The link shall be installed as close to the
earth electrode as possible. Each earth electrode shall be enclosed
together with the link in a reinforced concrete hand-holewith cast iron cover,

which shall be set flush with the ground.

Earth System

The Contractor shall furnish and install a 75 x 8 mm Gl strip as the main
grid. The resistance between any point on each earthing system and the
earth electrode shall not exceed 0.1 ohm. The overall resistance between
the earthing installation and the general mass of earth shall be less than 1

ohm.
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The main earthing bars shall be so placed that earthing terminals of major
equipment and where required cable sheaths to be earthed, can be readily
connected to them. Branch connections from the main earth bars shall be
provided to all switchboards, power transformers, capacitors, Control
Consoles, distribution boards, etc. The bonds shall be made to the cable

glands on which the lead sheath shall be plumed and the armour

clamped. All steelwork supporting electrical equipment shall be bounded

to the mainearthing bars.

The Sizes of Gl earth bus and earth wires shall be as follows:

Main earthing grid 75 x 8 mm Gl strips

Riser upto ground level 75x8 mm Gl Strip

HT & LT switchboards, MCC panels, cable trays, LT40 x 6 mm Gl strip
motorsabove 30kW

High Masts Earthing 40 x 6 mm Gl strip
LT Motors > 3.7kW & upto 30kW 25 x 6 mm Gl strips
Control desk/Panel, LDB, Weld socket 25 x 6 mm Gl strips
Structures 25 x 6 mm Gl strips
Lighting panels, Distribution Boards etc. 25 x 6 mm Gl strips
LT motors below 3.7kW 8 SWG GI Wire

Junction boxes, Field instruments, Gland earthing8 SWG GI Wire
Lightingfixtures, 15A switch sockets

Air Conditioner 8 SWG Gl Wire

Joints, termination, fixing of the earth bars and their protection from
corrosion shall be in accordance with the recommendation given in the
aforementioned code of practice subject to the additional requirements
specified herein. Gl tapes shall be secured at intervals not exceeding 1m by
means of single-screw fixing purpose made gunmetal saddle of a pattern

approved by the Employer. The tapes shall run in square and symmetrical
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lines. Links shall be provided in the system adjacent to all junctions to

enable tests to be carried out from time to time. All links shall have high

tensile steel bolts and the nuts shall be tightened by means of a torsion

spanner. All joints in exposed sections shall be protected against moisture

and corrosion by the application of two coats of anticorrosive paint and shall

be taped with self-adhesive PVC tape.

2.2.5.5 Earthing of EQuipment

All lighting panels, junction boxes, receptacles, fixtures, conduit etc.

shall be grounded in compliance with the provision of I.E. rule.

Ground connections of Control room shall be made from nearest
available 75 x 8 mm ground grid. All connections to ground grid shall

be done by arc welding.

Lighting panels shall be directly connected to ground system grid by

two nos. 25 x 6 mm Gl strip at two different locations.

A continuous ground conductor of 8 SWG G.I. wire shall be run all
along each conduit run and bended at every 600mm by not less than
two turns of the same size of wires. This conductor shall be connected
to panel ground bus. All junction boxes, receptacles, lighting fixtures,

etc. shall be connected to this 8 SWG ground bus.

Earthing of High Mast light towers shall be done by connecting 2

nos. of 40x6 Gl stripat two different places.

2.2.5.6 Lightning Protection System

Lightning protection system shall be provided for all the buildings and

structures covered under the Scope as per the provisions contained in the
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latest issues of Indian Electricity Rules and IS/IEC 62305:2010
(Superseding 1S-2309: 1989). Lightning protection system shall comprise of
air terminations, down conductors, test links, earth terminations & earth

electrodes.

Material for lightning protection conductor shall be as follows:

e 75 x 8 mm Galvanized steel strip for interconnection between the
various earth pitsand riser.

e 50 x 6 mm Galvanized steel strip for Down Conductors

e 25 x 6 mm Galvanized steel strip for horizontal conductor on roof

along the peripheryon parapet wall.

e 20 mm dia 1000 mm long Galvanized steel rod for Vertical air

termination

e 40 mm dia 3 m long Galvanized Steel pipe of 6mm thickness with

earth pit for Earthtermination

Air termination network shall consist of vertical or horizontal conductors or
combination of both. Down conductors should follow the most direct path
possible between the air terminal network and the earth termination
network. The down conductors should be arranged as evenly as practicable
around the outside walls of the structure. Each down conductor shall be
provided with a test link for testing. An earth electrode with treated earth pit

shall be connected to each down conductor.
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2.2.6.1 General
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This specification covers design requirements, supply and installation of

lighting system forthe project including all buildings and structures.

All equipment and materials shall be suitable for the system voltage. All
materials and works shall comply with IS code of practices, Indian
Electricity Rules and regulations. The lighting system of particular area
whether indoor or outdoor shall be designed in such a way that uniform
illumination is achieved. As far as possible, dark spots shall be avoided.
This requires careful placing of luminaires, selection of proper mounting
heights and provision of supplementary lighting, wherever required. The
type of lighting adopted shall provide adequate level of glare-free
illumination, without creating undesirable shadows. Design of lighting layout

shall be based on the minimum lighting intensities at the working plane and

the type of luminaire specified as under:

Location Average Type of Luminaire
lux level

Outdoor Area 30 2x400W HPSV twin lamp &
1x1000W Flood Light, weather
proof, Heavy duty High Mast (30
m) in die cast Aluminum alloy
housing

Boundary Wall 20 Single Arm Street light poles with
Gl pipe of 3.5m height (1 m Tilted
at 45 degree & 2.5 m straight)
above boundary wall with 30W
LED luminaires @ 15m distance

Control  Room  Building | 200 General Purpose Industrial

(Ground Floor), DG & compact battensuitable for 2x20 W

Transformer Room, & Local LED Tube Light fitted with

Control Panel Rooms Aluminium heat sink
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Control Room Building (First | 300 34Watt LED Panel with ultra-
& Second Floor) modern recess mounting luminaire

suitable for armstrong/grid/POP
ceiling complete with separate
electronic driver & high brightness
Surface Mounted Device(SMD)

LEDs
Control Room  Building | 10 Battery  operated  emergency
(Ground, First & Second | (Minimum) | lighting unit consist of aesthetically
Floor) & Local Control Panel designed rechargeable 5 Watt LED
rooms & at all entry / exit lantern with dimming and SOS
points etc. feature. Battery shall be

rechargeable Li-ion type & 5V DC
Li-ion charger with 1 hour battery
backup.

2.2.6.2 Luminaires

2.2.6.3

a) All luminaires shall be industrial/decorative type as specified. Where
the specific type of luminaire is not indicated, the Contractor shall select
suitable type of LED luminairesto meet the requirement. Special luminaires
may be provided when required by the seeing task or architectural
treatment. The number of different type of luminaires and their wattages

shall be minimum consistent with the lighting requirements.

b) While using discharge lamps, stroboscopic effect shall be minimized by
various methods, which should be considered while planning lighting
installation. Allfluorescent fittings shall be of rapid start type and shall be so

arranged that the power factor will be 90% or higher.

c) All luminaries alongwith its terminal boxes shall have IP56 degree of
enclosure protection for internal areas and IP65 degree of enclosure

protection for external areas and battery room.

Emergency Lighting

For safety and protection of personnel and for shutdown of the equipment,
battery operated lighting units shall be installed as a part of fixed wiring
system. Battery operated lighting unit shall consist of aesthetically designed
rechargeable 5-Watt LED lantern with dimming and SOS feature. Battery
shall be rechargeable Li-ion type with fully automatic 5V DC Li-ion charger,

transfer switch to automatically transfer from main supply to the battery
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and vice versa. The charger shall be capable of recharging fully in 12
hours. The unit shall operate on 1 Ph 240 V 50 Hz. Emergency lighting
shall be designed to ensure minimum 10 lux in all the areas to ensure safe

evacuation of persons in case of failure of both mains and DG supply.

2.2.6.4 Lighting Installation
All installation shall be of rigid steel conduit executed to IS: 1653. Minimum
diameter of conduit used shall not be less than 19 mm. Conduits shall be
concealed wherever practicable. The number and size of wire in any
conduit shall not exceed that stated in IS regulations. Not more than three
(3) lighting circuits or two (2) socket circuits shall be bunched in the same
conduit. The wiring from the lighting panel to the outdoor lighting fixtures
shall be done by PVC armoured, 650/1100V grade cable. For control room
lighting stranded Cu conductor shall be used. The minimum size of

conductor shall be 2.5 sq. mm. copper.

2.2.7 Switchgear
Design of the Switchgear shall be in accordance with the requirements of
these specifications and the best current engineering practice, together with
the following general requirements:
a. Switchgear shall be designed to minimize the risk of fire and any
damage which may be caused in the event of fire.

b. All panels, boards, etc. shall be suitably labeled with labels of design

approved by the Employer’s Engineer.

c. Equipment shall be installed indoor/outdoor in a hot, dry climate. All
equipment, accessories and wiring shall be provided with tropical finish

to prevent fungus growth.

d. Maximum temperature rise in any part of the equipment at specified
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rating shall not exceed the permissible limits as stipulated in relevant
standards. The de-rating, of the equipment shall be made taking 45°C

as an ambient temperature.

The rated peak short circuit current or the rated short time current

carried by the equipment shall not cause:
Mechanical damage to any part of the switchgear.
separation of contacts
insulation damage of "Current Carrying Part"

Transformer primary circuit breakers and the secondary circuit

breakers should bearranged for inter-tripping as follows:

Tripping of transformer primary circuit breaker, either manually or

automatically on fault shall intertrip the transformer secondary circuit

breaker.

Tripping of the transformer secondary circuit breaker on fault shall

intertrip thetransformer primary circuit breaker.

Manual tripping of the transformer secondary circuit breaker will not

intertrip thetransformer primary circuit breaker.

g.
h.

All controls shall be suitable for 240V AC / 110V DC.

At least 20% spare with at least one number of each type of feeder
shall be providedas spare on either side of the BUS for LT Panels. The
spare feeders selected shall be with highest rating in the event of

reoccurrence in same type.

2.2.8 Cables

2.2.8.1 Cable Selection Criteria

A.

HT (11KV) Cables Fault level withstand KA:
1 sec. for Main incoming cables

0.5 sec. for outgoing feeder cables

LV Cables Fault level withstand kA:

1 sec. for Main incoming cables from Transformer
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For outgoing feeder cables, withstand time based on fault clearance

time of ACB/MCCB

C. Permissible Voltage drop in Cables:

e Transformer to Switchgear Busbars: 1%
e Switchgear, PCC to Motor: - 3%
e Switchgear, PCC, ACDB, MLDB to Lighting DB (LDB): 2%
o LDB to farthest lighting fixture in the circuit: 2.5%
e Starting Voltage drop of Motor: 10%
e Running Voltage drop of Motor: 2.5%
Other factors to be considered: -
Short circuit capacity to be considered while selecting HT cables
Factor for Ambient temp. 45°C
Grouping Factor for Cables laid touching in single/ multitier racks.
Grouping Factor for Cables laid Buried

10% reserve capacity in cable over the load current requirement.

The cable shall be laid on cable trays / in cable trenches in Control room.

In some cases, cables may also be laid buried.

2.2.8.2 Cable Laying and Terminations

The cables shall be laid using the following methods.

Laying direct in ground
Laying in pipes
Laying in Concrete trench

Laying in cable tray running along cable corridor

While laying the new cables or rerouting the existing cables, successful

Contractor shall take all safety measures and manual excavation operations

are preferred.
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I.Laying Direct in the Ground
Laying and installation of directly buried cables in ground shall conform to
the requirements of 1S:1255. This shall consist of excavating suitably
dimensioned trench in ground, and directly laying cable on a bedding of
riddled soil free from potentially corrosive elements, or sand at the bottom
of the trench encasing cable with half round cut pipes, covering cable with
additional riddled soil or sand, and filling up the trench. Depth of laying and
formation of cables shall be as per 1S:1255. A minimum separation of 300

mm shall be maintained between power and communication cables.

Il.Drawing into Pipes
This system shall consist of required number and size of double wall
corrugated pipes conforming to applicable requirements of IS or BS with
simplex joints. Conduits shall be completely enclosed in concrete.
Clearance between conduits comprising a duct shall be 50 mm on the
sides, bottom and top. Conduit joints in concrete encasement may be
placed side by side horizontally but be staggered at least 15 cm vertically.
Duct lines shall be laid to a minimum gradient of 1:300. Conduit shall be
thoroughly cleaned before using or laying. Particular care shall be taken to
keep the conduits clean of concrete, dirt and any substance during the

course of construction.

The cable route shall be generally be indicated by painting the concrete
slabs. Where ever applicable cable route markers circular in shape
galvanized and route direction indicated by an arrow shall be provided.

This system of cable laying shall be adopted while cable isto be laid a
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cross roads, railway lines, water ways, and in such situations where

subsequentexcavation of a trench is both expensive and inconvenient.

[ll.Laying in Concrete Trench
e This system of cable laying shall be adopted inside Control Room.

e Ladder type & Perforated type FRP cable trays shall be used for
cables in the RCCtrench.

Successful Contractor shall prepare actual drawings as per the requirement

and obtain approval from the Employer before executing the same.

2.2.8.3 Cable Trays and Fittings
The size of cable tray shall be to suit the cable requirement of the particular
section. However, successful Contractor shall provide the number of cables

and tray size required.

A. Design Requirements and Construction
Cable trays and accessories shall be Fibre Reinforced Plastics (FRP) as
per NEMAFG 1 1984-1993 with minimum thickness of 3mm upto 200mm

width an