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Scope of work and Technlcal Specilfications for Internal Electrical wiring and
internal electrification installations, UPS System, llluminated Signage’s,
street lighting, compound and Foot Path Lighting etc. for the following sub

heads mentioned in the payment schedule

00 ~N o o A W N

. Sub-head A6 (Annexure A6)
. Sub-head B6 (Annexure B6)
. Sub-head C6 (Annexure C6)
. Sub-head D7 (Annexure D7)
. Sub-head E7 (Annexure E7)

. Sub-head F7 (Annexure F7)

. Sub-head G7 (Annexure G7)
. Sub-head H7 (Annexure H7)
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The scope of work includes Planning, Design & preparation of Drawings, obtaining approvals from the
department, supply, Installation, testing, commissioning and handover of Internal and External Electrical
Installations, Building level LT panels, SDBs, Power wiring, telephone/TV conduiting, LED light Fittings,
call bell, Exhaust fans, Ceiling/wall fans, Switch boards, switches, sockets, MCBs, MCB DBs, power
supply and distribution through cable, lightning protection requirement, earthing, street lights, bollards,
associated panels etc for the building as per CPWD specifications as amended up to date as described
in the details of specifications of this sub head. Complete wiring in all the buildings for light, power,
communication etc. shall be done in appropriate size PVC conduits. However, for FFS and FAS wiring
shall be one in MS conduit only if surface wiring permitted anywhere only MS conduits shall be used for
the purpose.

All the works under this subhead shall be carried out as per following specifications

a) CPWD General Specification for electrical work part | Internal 2013 as amended up to date.

b) CPWD general specification for electrical work part |l External 1994 as amended up to date.

c) CPWD general specification for electrical work part IV Sub-Station 2013 as amended up to date.
d) Indian Electricity Act 2003 amended up to date.

e) National Electrical Code 2016 amended up to date.

f) Indian Electricity Rule 1956 amended up to date.

g) National Building Code 2016 as amended up to date

NOTE: These specifications and conditions are applicable for following buildings of this Project:

S.No Name of Building No. of Floors
1 Faculty Tower FT 1A G+12
2 Faculty Tower FT 1B G+12
3 Staff Tower ST 1A G+12
4 Staff Tower ST 2A G+12
5 Staff Tower ST 2B G+12
6 Precast Hostel block-1 G+6
7 Precast Hostel block-2 G+6
8 Precast Hostel block-3 G+6

General Conditions

1. The work shall be carried out according to approved drawing/details which shall be subsequently issued
to the successfully qualified tenderer for execution, in stages as per instruction of the Engineer-in-Charge,
who will have the right to instruct the contractor for change of layout as per requirement at site and the
same shall be binding on the contractor and the contractor shall not claim any extra payment due to
change in layout.

2. All damages done to the building during the execution of electrical work shall be the responsibility of the
contractor and the same will be made good immediately at his own cost to the satisfaction of the
Engineer-in-Charge. In case, the repair is not satisfactory, the department will get it rectified &any
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expenditure incurred by the department in this connection shall be recovered from the contractor and
decision of the Engineer-in-charge about recovery shall be final & binding on the contractor.

3. The bad workmanship will not be accepted and defects shall be rectified at contractor's cost to the
satisfaction of the Engineer-in-Charge. The program of electrical works is to be coordinated with
concurrent activities of other component building works.

4. All the debris of the electrical works should be removed and the site should be cleared by the contractor
immediately after the accruing of debris daily. Similarly rejected material if any should be immediately
cleared off from the site by the contractor.

5.Cement/mortar for this benefited work is to be arranged and used by the contractor himself and
nothing extra will be paid on this account.

6.The entire installation shall be at the risk and responsibility of the contractor until these are tested and
handed over to the department. The watch & ward is the responsibility of the contractor till handing over.

7. All items of interrelated works considered necessary to make the scope complete and operative are
deemed to be included, shall be provided by the contractor at no extra cost.

8.The connection inter connection, earthing and inter earthing shall be done by the contractor wherever
required and nothing extra shall be paid on this account.

9.Nothing extra shall be paid for inter connections with thimbles/Wires/Tapes strips etc. used on the work.

10.The contractor shall on demand by the Engineer-in-charge, furnish the proof to the satisfaction of
Engineer-in-charge regarding purchase of Wires, Modular switches & accessories, MCBs ,DBs, LED
lights, fan & fixture and accessories and other items, from the manufacturer/manufactures authorized
outlets.

11.All PVC/ MS conduits accessories shall be of the same make as conduits and shall be ISI marked. The
conduits shall be terminated as switch boxes/metallic junction boxes with suitable glands/check nuts.

12.Cutting of brick walls shall be done with due care. All repairs and patch works shall be neatly carried out
to match the original finish and to the entire satisfaction of the Engineer in Charge. If the structures are
monolithic, the MS (mild steel)/PVC conduit shall be casted in the walls and ceilings as per approved
layout drawings and points shall be provided in accordance of the same. In this Project, precast
construction technology will be used so the conduits shall be casted accordingly.

13.All the sub main and circuits wiring includes loose wire for connections inside switch boxes and MCB
DBs. No payment for these loose wires shall be made.

14.To facilitate drawing of wires, 18 SWG Gl fish wire shall be provided along with laying of recessed conduit
for which no extra payment shall be made. Conduits laid for other services, like Fire alarm system, PA,
etc., where wiring is not done alang with IE| wark, fish wire shall be invariably drawn.

15.The connection between incoming switch/isolator and bus bar shall be made with suitable size of thimble
and cable at no exira cost.

16.Copper conductor of insulated cables of size 1.5 Sq.mm and above shall be stranded and terminals
provided with crimped lugs.

17.All hardware items such as screws, thimbles, Gl wire etc. which are essentially required for completing
an item as per specification will be deemed to be included in the item even when the same have not been
specifically mentioned.

18.All hardware items such as nuts/bolts/screws/washers etc. to be used in work shall be zinc/cadmium
plated iron.

19.While laying conduit, suitable size junction boxes shall be provided for pulling the wire as per the decision
of the E -in-C.

20.Materials to be used in work are to be IS| marked. The makes of the materials have been indicated in
the list of preferred makes. No other makes will be acceptable without approval the of E-I-C. The materials
to be used in the work shall be got approved by the Engineer in Charge/his representative before its use
at site. The E-in-C shall reserve the right to instruct the contractor to remove the material which, in his
opinion, is not acceptable.
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21.The power points 6 Amps and 16 Amps can be looped together as per CPWD specification. In single
loop max 3 nos. of 6 Amps power points can be looped and Max two nos. of 16 Amp power points can
be looped. AC point/ Geyser Point / Industrial Point shall have separate circuit wiring with 4.0 sq mm
wire.

22 All switches shall be modular type with approved Makes and brand.

23.Switch for geyser point shall be provided outside the washroom & socket inside the toilet near geyser
location both shall be of minimum 25 Amps rating.

24.1 nos. call bell point shall be provided in all specially abled toilets.

25.The design, supply, installation, testing and commissioning of lightning protection of each building is in
the scope of contractor. The design shall be done as per NBC- 2016, by rolling sphere method and
CPWD specifications.

26.LED fittings as a whole including driver shall be guaranteed for 5 years. All the LED fittings shall be
suitably engraved/ stickered inside, with for date of handing over.

27.The manufacturer shall give undertaking that in case of discontinuation of model and non-availability of
spares, they have to replace the fittings with equivalent/ high end model in case of manufacturing defect
during the warranty period of 5 years.

28. The contractor shall arrange certificate from the manufacturer to attend the complaints for repairing /
replacement directly from IT Hyderabad of all LED fittings on the basis of complaints of defective LED
fittings.

Technical specifications

1. The work shall be carried out as per CPWD specifications for Electric work.

2. Wiring for all E & M services shall be done in conduit using PVC insulated FRLS wire only.

3. Minimum size of copper conductor for power wiring/light plug wiring shall be 4 sq.mm multi strand with
FRLS copper conductor cable and for light/fan points/exhaust fan/call bell point, wiring shall be done
with 1.5 sq mm multi strand FRLS copper conductor cable.

. Control wiring in all electrical panels shall be done with 2.5 sq mm FRLS copper conductor cables.

5. Wiring for Intercom / Telephone shall be terminated in suitable size of G.I. Junction box and RJ-11
socket (for analogue phone) & RJ45 socket (for IP phone). All the other end of wiring shall be
terminated in krone box at each floor and in the EPABX room. The wiring shall be suitably
tagged/marked mentioning the location of each point. Wiring for both analogue & IP phone shall be
done with cat-6A UTP 4 pair cable.

6. All switches, sockets, Telephone socket, Data sockets, stepped type electronic fan regulators, bell
push and accessories along with matching mounting boxes shall be of modular type and same shall
be of one make out of the list of approved makes.

7. There shall be separate shafts in the building each for Electrical works (LT cables), ELV works (CCTV,
LAN, TV, Telephone, Fire alarm, PA etc) and Firefighting works etc.

8. Required illumination level for general lighting shall be achieved as per CPWD General specification
for Electrical part-l -2013/NBC-2016/IS guidelines. Wherever range of illumination for space is
mentioned, higher side of Lux level shall be taken for design purpose and decision of Engineer-in-
Charge is final in that regard

9. Lighting inside the building shall be arranged in such a way that the required average illumination level
is available in each of the areas as given in the relevant sections of National Building Code — 2016
(NBC)

10. For all the works mentioned in the chapter, the agency shall also follow the provisions as per NBC
2016 and provisions which are more stringent shall be followed for Design consideration.

11. The minimum scale of amenities/inventory (electrical) to be provided in each of the buildings shall be
as given below. These are only indicative, minimum and not exhaustive. It is the responsibility of the

K-S

Digitally signed b
MAHANKAL MAHANKALI SATEESH
Date: 2022.09.13
I SATEES 11:05:23 IST



Contractor to provide the required number of fixtures, fittings and equipment to cater to the intended
requirement/specifications of a particular building and as per direction of Engineer-in-charge.

FOR FACULTY TOWERS & STAFF TOWERS

(For Design consideration only, minimum and Indicative)

SI. No.  Description Quantity
2 in drawing room
1 in dining room
. Power Plug Points ! " e?ch Red regm
1 (16 amp 6 pins) 3 .m klt{?hen
2 in utility area
1 in study room
3 in drawing room
2 in dining room
3 in each bedroom
' Light Plug Points il Kilchen
2 (6 amp) 1 .m store ar.ea
| 1in each toilet
' 1 in Main balcony
1 in utility area
1 in study room
2 in drawing room
2 in each bedroom
. 1 in study room
3 Bracket light 1in kitchen
1 in main balcony
1 in utility area
2 in drawing room
2 1 in dining room
4 Ceiling Fans 1 in each bedroom
1 in kitchen
: 1 in study room
5 - Call Bell Points 1no
6 Exhaust Fans 1 each in kitchen & toilets
i AC Points (with MCB connected ! fn d'ra'wmg w
; ¥ i, ... | 1in dining room
7 | socket outlet with wiring) with| | .
| separate Modular switch { !n HEET B
| 1 in study room
| Geyser Points (with MCB
connected socket outlet with . . .
| =5 ; 1 in each toilets
| wiring) with separate modular
switch

MAHANKAL
| SATEES

Digitally signed by
MAHANKALI SATEESH
Date: 2022.09.13
11:05:23 IST



1 in drawing room
9 LAN points 1 in each bedroom

1 in study room
10  Cable TV Points 1 in drawing room

1in each bed room '

1 in drawing room
11 Telephone Point
1 in master bedroom

2 in drawing room

12 Decorative light fittings 2 in dining room

2 in drawing room

1 in dining room

_ 1 in each bedroom
. 1 in kitchen

13 - LED Batten fittings

1 in study room

1 in store room

14 Modular switches and sockets | To be provided in all areas
i i 1 in each bed room

15 Foot light/Night Lamp isnssmmniin

16 LED Mirror light 1 in each Toilet

1 in each wash basin

Note:

(i)

(ii)

(iii)
(iv)
(v)
(vi)

(vi)

(viil)

In kitchen, exhaust fan shall be of suitable size (as approved by Engineer-in-charge) with louvers
/ bird screen medium duty with metallic body.

In Bath room / toilet, exhaust fan of suitable size (as approved by Engineer-in-charge) shall be
of BLDC type only.

Above each wash basin LED type mirror light of approved design shall be provided.
Modular type call bell shall be provided, model as approved by E-in-C.

In each bed room, one light point and Fan Point shall be two-way controlled. One contralling
switch shall be at entrance and other shall be near Bed side.

In each toilet, one light point shall be two way controlled. One controlling switch shall be at the
entrance door of toilet.

Lux levels shall be as per NBC 2016

BLDC Ceiling fans of 1200mm sweep shall be provided and model as approved by
the Engineer —in-Charge.
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(ix) All the common areas e.g. LIFTS and Staircases, Parking areas, Lobbies, Connecting corridors
etc. shall have lighting arrangement along with LED light fixtures as per actual design.

(x) Also each LIFT lobby on every floor shall be provided with 01Nos. 16A 6 pin plug point for
Housekeeping/Cleaning/Service purposes.

(xi) The Parking areas shall be provided with EV charging points as per the design and scheme
approved by E-in-C.

Note: 1. The above socket outlets/Light points/Light fixtures are indicative only and shall be provided as
per approved drawings/plan by Engineer-in- charge. Ifrequired, they shall be varied in whole buildings
without any extra cost implication to [ITH.

2. Any other area not mentioned above but for functional requirement, any power point , Light point, LAN
point, telephone point, TV point if required, the same shall be provided after approval from Engineer-in-
charge.

3.Sufficient additional LAN points shall be provided as per the requirement of IBMS, access control,
CCTV integration and other IP based services based on the scheme approved by Engineer-in-charge.

FOR STUDENTS HOSTEL BLDGS.

(For Design consideration only, minimum and Indicative)

The minimum scale of amenities (electrical) to be provided in the buildings shall be as per provision
mentioned below (however, itis add that the said list is only indicative and not exhaustive and it shall be
the responsibility of the contractor to provide required number of fixtures and fittings to cater the
requirement):

Sl. No. _i Description Student’s Hostel room
1 Light Plug Point( 6 Amp) KOGRWGERRIRENE
| 2nos. in each common toilet
2 Celling Fans 1nos. in each Room
3 Exhaust Fans 3nos in common toilet (1 nos. for each WC)
4 LED Mirror light 2 nos. in each common Toilet
5 | LED Batten fittings 2nos. in each room
6 ' Foot light/Night lamp 1in each room
7 Modular switches Yes
8 | LAN Ports 2 Nos in each room
9 Pending light 1 No. in each room
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Note:
(i) LED type batten fitting in each room (Minimum of 2 nos.) (Lux levels shall be as per NBC 2016)
(ii)  If Balcony is available, one number LED down lighter

(iii) All the common areas e.g. LIFTS and Staircases, Lobbies, connecting corridors etc. shall have
lighting arrangement along with LED light fixtures as per actual design.

(iv) Also each LIFT lobby on every floor shall be provided with minimum 01 No. 6/16A 6 pin plug point
for Housekeeping/Cleaning/Service purposes

(v)  For all LAN/WI-FI points, necessary power sockets along with wiring, SDBs, PVC cable management
system etc. shall be provided as per approved drawings and directions of Engineer-in- Charge.

(vi) In toilet area: For general lighting LED type batten fittings of suitable numbers shall be used. BLDC
exhaust fans shall be provided (the size and number shall be decided as per air changesrequired as
per NBC norms). One no. 6/16 amp socket outlet for housekeeping/cleaning purpose shall be
provided. LED type mirror lights of suitable size and wattage shall be provided near wash basin.

(vii) There shall be sufficient no. of 6/16 amp socket outlets in washing area for washing machine and 2
no’s for water purifier.

(viii) Ceiling fan of 1400 mm sweep rating BLDC fans in each room shall be provided. (Minimum of 1no
in each room)

(ix) In area like recreation room /common room/multipurpose hall etc. power outlet for amenities like
water purifier /air conditioner etc. shall be provided as per drawing /layout approved by Engineer-in-
charge.

Note: a. The above socket outlets/Light points/Light fixtures are indicative only and shall be provided as
per approved drawings/plan by Engineer-in- charge. If required, they shall be varied in whole
buildings without any extra cost implication to lITH.

b. Any other area not mentioned above but for functional requirement, any power point, light point,
LAN point, telephone point, TV point will if required, the same shall be provided after approval from
Engineer-in-charge.

c. Sufficient additional LAN points shall be provided as per the requirement of IBMS, access control,
CCTV integration and other |IP based services based on the scheme approved by Engineer-in-
charge. .

(x) All internal electrical works shall be carried out with FRLS PVC insulated copper conductor cables
(1S:694) in Opened/recessed conduit except in Fire Alarm work, where M.S conduit shall be used.
All switches, sockets, IP Phone socket, Data sockets, stepped type electronic fan
regulators, bell push and accessories along with matching mounting boxes shall be of modular type.

(xi) Al lighting fixtures should be LED type having efficacy more than 100 Lumen / Watt, CRI >70,
THD <10%, LM 79 & LM 80 test report from NABL accredited lab should be submitted by the agency.

(xii) Required illumination level for general lighting shall be achieved on the basis of required lux level in
various areas, light power density as per CPWD specification/NBC norms.

(xiii) Arrangement of luminaries in various areas of buildings shall be done on the basis of lllumination
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level & light power density as specified in CPWD specification Internal 2013 andNational Building
Code 2016 and shall be got approved from Engineer-in-charge.

(xiv) Ceiling fans will be provided in every building and at each location except toilets / Bathroom. All
ceiling fans shall be of 1400 mm sweep and should be of 5 Star rated BLDC type. Optimum size /
number of ceiling fans for room of different sizes shall be as per provision laid dwnin CPWD
specifications for internal EI work 2013. Minimum air delivery and service value shall be asper the
above specification. BLDC Exhaust fans of suitable capacity and sweep shall be provided in all the
toilets as per standard specifications and as per the approval of Engineer-in-Charge.

(xv) T.V outlet wiring shall be terminated in suitable size of G.|. box along with splitter The
interconnections of all splitter boxes fixed at all floors shall be done properly to form proper
distribution system with the prior approval of Engineer-in- charge.

(xvi) Telephone outlet point wiring shall be terminated in suitable size of G.]. Junction box in DUs direct
from ground floor to each DU/ user location. However, conduit for telephone wiring may be provided
through branching by providing suitable size of G.I. box alony suitable tag block at each floor. The
inter connections of all junction boxes fixed at all floors shall be done properly making proper
distribution system with the prior approval of Engineer-in-charge.

(xvii) Providing incoming television / telephone cables from outside of each building is not covered in the
scope of this bid.

(xviii) The minimum indicative lux levels recommended for different typical areas of buildings under
consideration are:

_|—._S.No Area description Lux level | Recommended light fixture
Service/Utility rooms such as
Electrical room, UP§ room, LT 250- Surface LED batten
1 panel room, substation, pump room, | 300lux

Car parking area

Surface/ Recessed round LED

Downlighters

Lift shaft, Terrace, Mumty, OH LED Bulk head fitting with IP 65
50lux :

Tank wall protection

Surface/ Recessed round LED

Downlighters

5 Staircase, basement, ramp area 150lux Surface round LED Downlighters

Cove light/ Strip light/ downlight

/Cylindrical surface LED light

2 Fire control room, Common Toilets | 300lux

4 Corridor, lift Lobby, waiting area 150Iux

6 Entrance lobby waiting area 200lux (Cetibiiation of Eittifgs and
layout as per direction of E-in- C)
2 Hostel, residential block room 300lux LED batten Indoor light

(Except Living room)
8 Road and Outdoor parking areas 15lux LED street lights

Note: Any other area specifically not mentioned above shall be given with lighting solution
after approval from Engineer-in-charge.
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(xix) All suspended light fittings shall use suspension Gl wire and assembly either supplied
by Light fitting manufacturer or by their recommended OEM/QEA.

(xx) Heavy duty Metallic exhaust fan of 900 RPM with louvers as per the requirement of ventilation
shall be provided in Electrical Panel room, substation, utility rooms etc. The no. of exhaust
fan/ventilation fan shall be calculated on the basis of no. of air change required as per NBC 2016
norms.

(xxi) 1 no. call bell point along with call bell & switches shall be provided in all specially abled Toilets.

(xxii) For LAN Cat-6A UTP, 4 pair cable shall be provided as per the design and to be terminated
in G.1. Junction box. & Wiring for cable TV with coaxial cable RG-6 grade, 0.7 mm solid
copper conductor PE insulted with fine tinned copper braided & protected with PVC.

(xxiii) Bulk-head fitting pressure die cast housing with IP 65 protection surface mounted — In each
landing floor level of all the vertical shafts except firefighting shaft and in Terrace area outside
mumty, entrance of pump room and as per direction of E-in-C .

(xxiv) 1 No 6/16 Amp Socket outlet with switch in lift shaft ( As per requirement of lift agency),
Electrical and LV(Communication) shaft in each landing level of every shaft.

(xxv) LED exit signages with 2 hours battery back with bicoloured LED status indicator & should
visible from 40 mtrs, at every 6.00 m in corridor and at all conspicuous locations to indicate Exit,
staircase location, toilet location, handicapped toilet location, lift location etc. as per NBC norms.
All exit signages in staircases, exit path and in critical areas shall be on UPS DB.

(xxvi) Fire Stair case lighting shall be provided with LED lights with minimum 2 hours UPS backup.

(xxvii) Lighting automation to be provided by connecting suitable dual mode (sensor should sense
movement and occupancy both) occupancy sensor to lighting circuit for entire building
excluding complete fire staircase lighting, 20% of corridor lighting on each floor and common area.
There shall be arrangement of bypass switch so that in case of failure of sensor, the light can be
operated after bypassing the sensor.

(xxviii) 20% of corridor lighting on each floor and common area, is to be connected to separate UPS DB for
Emergency purpose providing lux level of not less than 10 lux in specified areas, which shall not be
connected to lighting automation as per NBC 2016.

(xxix) In parking areas, staircase areas, corridors etc. no switch for individual light control is to be provided
all such point shall be executed on looping basis and shall be group controlled by MCB/switch from
DB. In these areas Light controls shall be provided in such a manner to switch ON/OFF general
lighting as per requirement /bay or section wise.

(xxx) Inside the lift shaft there shall be arrangement of one light point with LED Bulk head fittings of suitable
rating (minimum 800 lumens) shall be provided at each floor level end. All light points shall be in
group controlled and wired with 1.5sq mm FRLS copper conductor cable. 16-amp power plug shall
also be provided at all floors with 4 sq mm FRLS copper wiring. In lift shaft, all 16 Amp power point
shall be on single loop.

(xxxi) All Cables in Parking area, Electrical Room, Panel room, LV rooms, Shafts shall be laid on cable
trays and approx. 25% capacity of all such cable trays shall remain unused as future provision.
Minimum width of cable try shall not be less than 150 mm.

f
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(xxxii) Such cable tray on Parking area, Electrical Room, Panel Rooms, area shall be hot dipped Gl as per
direction of E-in-C. Proper factory-made TEE, Bend, elbows, cross, joints and other accessories
shall be used.

(xxxiii) Cable trays shall be Perforated Hot Dipped Galvanised Iron (galvanisation thickness i.e average
mass of Zinc coating shall not be less than 65 microns for 2 mm thick & 50 microns for 1.6 mm thick
as per IS standard) with perforation not more than 17.5%, in convenient sections, joined with
connectors, suspended from the ceiling with G.I. suspenders including G.I. bolts & nuts, etc. as
required. Suitable size as per site conditions shall be used with thickness 1.6 mm for cable trays with
width= 300 mm & thickness 2 mm for cable trays with width > 300mm. The same shall be in confirmity
with CPWD Ceneral Spetilicallons.

(xxxiv) Gl Metal trunking (Race ways) for drawing LAN cables shall be done for all computer outlets. Gl
Metal trunking shall have separator in between power cable & LAN cables. and approx. 25% capacity
of all such cable trays shall remain unused as future provision.

(xxxv) Floor trunking shall be made up of minimum 1.6 mm thick Pre-Galvanised / Hot dipped G.| sheet
(minimum 275 GSM) including junction box of suitable size, Couplers, Jointing sleeves, floor fixing
supports complete as required. Size of the same shall be as per requirement as per approval of
engineer in charge.

(xxxvi) AL/ Cu XLPE cable shall be use for power distribution in all buildings as per the scheme approved
by Engineer-in-charge.

(xxxvii)Cable size shall be decided as per maximum load of the building and 25% future expansion and
shall got approved by Engineer — in —Charge.

(xxxviii) The rupturing capacity of the MCB's shall not be less than 10KA, higher capacity shall be provided
if required in the detailed design. The MCB's shall have ISI mark and rupturing capacity of the
MCCPB's shall be as per design of fault level, but shall not be less than 36KA. Make of MCB/MCCB
shall be the same as the make of MCB DB (in that particular DB).

(xxxix) Earthing: All earthing shall be done with copper plate earthing unless otherwise specially mentioned.
Copper plate earthing system comprising of earth electrode, earth conductor, earth bus, protective
conductor etc for building shall be as per provision laid down in CPWD specifications part — 1, 2013.
Earthing system should be designed such as to maintain earth resistance as specified in CPWD
specifications. Earth resistance shall be checked / tested in harsh climatic conditions.

(x1) If copper plate earthing is not possible at site due to very hard rock as per direction of E-I-C Copper
bounded Rod earthing will shall be executed. It shall consist of Supply, Installation & testing of
Earthing Station, consist of 3Mtr Copper Bonded Rod of minimum 17.2mm diameter. with minimum
25Kg resistance lowering compound Earthing. Copper Bonded Earth Rod made from high tensile
low carbon steel and each rod should molecularly bonding 99.9% pure electrolytic copper to the low
carbon steel core in accordance with national and international standards such as BS6651, BS7430
and UL467. comprises specifically selected compounds, which possess excellent electrical
conductivity. The earth electrode shall be provided in 100 mm dia boaring, and providing masonry
enclosure with cover plate having locking arrangement and watering pipe etc complete as required.

(xli) Lightning Arrestor: -Lightning conductor shall be provided for building & Lightning protection system
shall be designed as per rolling sphere method as per NBC 2016 guidelines.

Digitally signed b
MAHANKAL MAHANKALI SATEESH
Date: 2022.09.13
I SATEES 11:05:23 IST



(xlii) Al LT and HT cables laid outside the building portion in open area shall be laid in RCC HUME
pipes or in ground with sand cushioning and with brick protection with route marker or in RCC trench
or in cable tray as per CPWD Specification and direction of Engineer-in-Charge. The instructions of
Engineer- In-charge shall be applicable and binding on the contractor.

Light Fitting Technical specifications

S.No Item description Specifications

Surface mounting type LED fitting with diffuser having a
lumen output not less than 2200 lumens, CCT 5700 - 6500K
and LED efficacy better than 120 lumen/ watt with opal
diffuser in polycarbonate complete with CRCA / Pressure
1 LED Batten Die Cast Aluminium Housing and life of 50K burning hours
(L 70) at 30 deg , THD < 10%, CRI better than 80 with inbuilt
protection against short circuit, over voltage protection and
surge protection of up to 2 KV including connections etc. as
reqd.

Surface mounting type LED fitting with diffuser having a
lumen output not less than 1100 lumens, CCT 4000K and
LED efficacy better than 110 lumen/ watt with opal diffuser
in polycarbonate complete with CRCA / Pressure Die Cast
2 Mirror light Aluminium Housing and life of 50K burning hours (L 70) at
30 deg , THD = 10%, CRI better than 80 with inbuilt
protection against short circuit, over voltage protection and
surge protection of up to 2 KV including connections etc. as
reqd.

Luminaire having minimum lumen output of 1500 lumens,
CCT 4000K/ 5700K to 6500K and system efficacy better

Recess /Surface | than 110 lumen/ watt with opal diffuser in polycarbonate
3 mounted complete with Pressure die cast aluminium Housing, THD <
Round LED Downlight | 10%. Service life of 50,000 hrs @ L 70 with inbuilt protection
(Type-1) against short circuit, over voltage protection and surge
protection of up to 2 KV including connections etc complete
as required.
Luminaire having minimum lumen output of 1800 lumens,
CCT 5700 K- 6500K and system efficacy better than 110
Recess/ Surface | lumen/ watt with opal diffuser in polycarbonate complete
4 mounted with Pressure die cast aluminium Housing, THD <10%.
LED Downlight Service life of 50,000 hrs @ L 70 with
(Type-2) inbuilt protection against short circuit, over voltage
protection and surge protection of up to 2 KV including
connections etc complete as required.
Cylindrical pendent LED light having minimum lumen output
of 3000 lumen, IP20, CCT4000k/ 5700K / 6500K and
5 Cylindrical ~ pendent | system efficacy better than 100lumen/watt with optics made

light for Dining Area of precise reflector with beam angle, extruded aluminium
housing, not less than 300mm height and 100mm dia, THD
< 10%. Service life of 50,000 hrs @ L 70 with inbuilt
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protection against short circuit, over voltage protection and
surge protection of up to 2 KV including connections etc
complete as required.

Bulkhead Fitting

Outdoor Wall light

LED bulkhead fitting light having minimum lumen output of
800 lumens, IP 65, CCT 5700- 6500 K and system efficacy
better than 100 lumen/ with opal diffuser in polycarbonate
complete with powder coated Pressure die cast aluminium
Housing, life of 50K burning hours (L 70), THD < 10%, CRI
better than 80 with inbuilt protection against short circuit,
over voltage protection and surge protection of up to 2 KV
including connections etc. as reqd.

Wall mounted round LED light having minimum lumen
output of 1200 lumens, IP 65, CCT 5700-6500 K and
system efficacy better than 100 lumen/ with opal diffuser in
PMMA complete with polycarbonate/ Pressure die cast
aluminium Housing, life of 50K burning hours (L 70), THD <
10%, CRI better than 80 with inbuilt protection against short
circuit, over voltage protection and surge protection of up to
2 KV including connections etc. as reqd.

Spot  light
lights)

(Garden

LED light having minimum lumen output of 500 lumens,
CCT 4000 K and system efficacy better than 90 lumen/ with
anodized aluminium reflector optic, Pressure dies cast
aluminium Housing, life of 50K burning hours (L 70), THD =
10%, CRI better than 80 with inbuilt protection against short
circuit, over voltage protection and surge protection of up to
2 KV including connections etc. as reqd.

Wall washer (facade
light Type-1)

Concealed recess Linear LED wall washer with 1 feet-4 feet
warm/neutral white light suitable for wall washing evenly,
Service life of 50,000 hrs @ L 70 with inbuilt protection
against short circuit, over voltage protection and surge
protection of up to 2 KV including connections etc complete
as required.

10

Outdoor light (fagade
light Type-2)

Outdoor LED spot light with 6-10 w warm/neutral white light
suitable for wall washing evenly, Service life of 50,000 hrs
@ L 70 with inbuilt protection against short circuit, over
voltage protection and surge protection of

up to 2 KV including connections etc complete as required.

11

Street light Type-1

LED Street light having minimum lumen output of 12000
lumens, IP 66, CCT 5700K - 6500 K and system efficacy
better than 120 lumen/ watt with injected moulded with
aluminium Housing, THD = 10%. Service life of 50,000 hrs
@ L 70 with inbuilt protection against short circuit, over
voltage protection and surge protection of up to 10 KV
including connections etc complete as required.

12

Street light Type-2

LED Street light having minimum lumen output of 6000
lumens, IP 66, CCT 5700K - 6500 K and system efficacy
better than 120 lumen/ watt with injected moulded with
aluminium Housing, THD =< 10%. Service life of 50,000 hrs
@ L 70 with inbuilt protection against short circuit, over
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voltage protection and surge protection of up to 10 KV
including connections etc complete as required.

LED Luminaire having minimum lumen output of 4000
lumens, IP 65, CCT 5700-6500 K and system efficacy better
than 90 lumen/ watt with symmetric optic diffuser in
Post Top/ Gate light polycarbonate complete with Pressure die cast aluminium
Fitting(Type 1) Housing, THD < 10%. Service life of 50,000

hrs @ L 70 with inbuilt protection against short circuit, over
voltage protection and surge protection of up to 2 KV
including connections etc complete as required.

LED Luminaire having minimum lumen output of 3600
lumens, IP 65, CCT 5700-6500 K and system efficacy better
than 90 lumen/ watt with symmetric optic diffuser in
polycarbonate complete with Pressure die cast aluminium
Housing, THD = 10%. Service life of 50,000

hrs @ L 70 with inbuilt protection against short circuit, over
voltage protection and surge protection of up to 4 KV
including connections etc complete as required.

13

Post Top/ Gate light

M Fitting(Type 2)

Minimum 9 W LED Bollard, maximum 900mm height IP 65,
IK10 CCT 6500K diffuser in polycarbonate complete with
extruded aluminium Housing, Service life of 50,000 hrs @
L 70 with inbuilt protection against short circuit, over voltage
protection and surge protection of up to 4 KV including
connections etc complete as required.

15 Bollard

Note:

For all LED fittings CCT (5700K - 6500K or 4000K or 3000K) shall be chosen based on final design,
aesthetics, functionality and as per direction of E-in-C. If any fitting is not available in specific
make, Technical and aesthetically Similar shall be installed as per the direction of

E-in-C.

General Requirements:

The all buildings will be planned as per a minimum 3 Star GRIHA rating, therefore, the energy
consumption of the building should be minimum but without affecting the functional requirements of the
building. So, the fittings, fixtures and fans must be energy efficient. To minimize the energy consumption
of the building, maximum sun light can be utilized while designing. Wiring for internal and external electric
installation, copper wiring in PVC/ conduit i.e. light & fan point, call bell point, light & power plug with
modular switch, socket and accessories, LED Fittings, Exhaust/Fresh air fan, Ceiling fan, switch board,
DB, MCB, MCCB, RCCB, main panel Ceiling Fans.

1.0. Lighting

Lighting shall be based on average lighting level considerations, which are as per NBC- 2016
except otherwise specified in inventory.

Contractor shall submit the Dialux analysis of lighting for internal & external usage. All light fixtures shall
be LED having LM79 and LM80 certification from NABL accredited laboratory and relevant approved |IES
files for Dialux. LM79 & LM80 reports to be furnished by contractor for each type of LED fittings.
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Nos. of fittings shall be provided to have required LUX level as well as maintaining aesthetic look.

The fixtures shall be of surface/ recessed type as per site requirement and drawing. Number of fittings
shall be provided on the basis of average illumination range for different areas subject to maximum LPD
specified in CPWD internal specification 2013 (Section 2.9 and Table 11) & ECBC+ Building 2017 Table
6.2 & NBC 2016.

Only 5 Star rating BLDC ceiling & Exhaust fans should be provided in the various part of building as per
healthy engineering practice and as per prescribed norms/architectural drawings approved by Engineer-
In-Charge.

All the modular switch, sockets, Fan regulators etc. shall be of equivalent specifications/model as of
Legrand Arteor series or of similar or higher specification series/model of other approved makes in the
tender. The contractor shall submit the data sheets for the modular switches, sockets, fan regulators etc.
along with sample to the Engineer-In-Charge for prior approval before procurement of the same at site.

The contractor shall install the 01Nos. of 25ltrs. Horizontal type Electric Water Heater(geysers) in each
of the Apartments/Flats in the Faculty Housing Towers as well as Staff Housing Towers.

EXTERNAL LIGHTING

The scope of this work consists of planning, designing and SITC of LED street lighting with poles and at
least 1.2meter of arm, Bollards, post tap light etc. as mentioned below along roads, pathways, gardens
etc. around the building as per following details. Exact quantity shall be determined as per the
requirement of NBC 20186, as per the approved external lighting layout and as per directions of E-in-
e.

S. No. | ltem

1 9meter height hot dip galvanized pole along 7meter road

2 6 meter height hot dipped galvanized pole along 6 meter Road

3 5 meter Height hot dipped galvanized pole along 4 meter road

LED street light fitting of minimum 120W

1200 mm long Single arm 60 mm dia bracket

Garden Bollard light
4 meter height Smart Post-top light (Philips G3 BGP161 or equivalent)

4
5
6 Feeder Pillar for street light (minimum 03Nos.)
7
8

Note:-. The street light poles shall be installed at average distance of 18-20 meter. However,
contractor shall design the system to avoid any black spot on the road. All road inside
the campus, residential block surrounding area and all hostel block surrounding area will
be illuminated by lights.
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Appropriate size of copper/ aluminium armoured cables shall be as per CPWD specifications and shall
be laid with appropriate size Gl wire required for earthing of every streetlight and bollard fittings. Cable
laying shall be done in appropriate size NP2/DWG pipes of strength not less than SN8, which is laid
inside ground at required depth below finished floor level including trenching, refilling of earth,
compaction etc.

Weatherproof & flameproof SMC (Sheet Moulding Compound)/FRP (Fibre-reinforced Plastic) loop
in/loop out boxes to be considered for all external lighting poles for cables terminations as required and
as per the directions of Engineer-In-Charge. However inbuilt cable termination box/system within the
pole and completely flushed with the pole is also acceptable as per the approval of Engineer-In-charge.

The scope of worl is inclusive of RCC foundation of appropriate size with J bolts. The drawings of each
and every item, layout drawings, foundations, poles shall be submittedfor approval from Engineer-In-
charge. The detailed specifications of items are as follows:

Street / compound lighting

9.00 mtr. long surface mounting type hot dipped galvanized octagonal pole with at least 1.2 mtr long
single arm Gl bracket in approved design capable of holding the luminaire. The pole structural design
shall be as per ILE TR7 considering the wind speed as per 1S:875, the HT steel for construction should
be as per BSEN10025 grade S355.J0, hot dipgalvanizing on both internal and external surfaces as per IS:
2629/1S: 2633/1S: 4759 withaverage coating thickness of 65/70 microns through a single dipping process.
The pole shall also be provided with hinged / chained flush door with rubber gasket of length not less
than 300mm at an elevation of 1.0 m (approx.) from the base plate with proper strengthening to the cut-
out of the door opening having locking arrangement, earthing arrangement (at least 0.5 m height). Each
pole shall be complete with a Bakelite sheet complete with DIN rail, 6 amps, 10 kA SP MCB, screw
less DIN mountingConnectors suitable for 16 sq.mm. terminations complete with DIN bar, shorting links,
end locks etc as required.

The pole shall continuously tapered (bolt fixing type) tubular Pole with top 70 mm dia. (minimum) and
bottom 130 mm dia. (minimum) made of 3 mm (minimum) thick H T sheet Steel conforming to grade S
355 complete with G | base plate of size not less than 220 mm (L) X 220 mm (B) X 16 mm thickness
welded at bottom of pole complete with 4 Nos 20 mm dia 600 mm long foundation bolts conforming to
EN 8 grade, inbuilt / Vandal resistance, weather proof electrical junction box having terminal block, MCB
etc mounted on bakelite sheet for looping in /looping out of cables, with flush door having locking
arrangement, earthing arrangement (at atleast 0.5 m height) Gl foundation bolts (EN 8 grade) of min.
20 mm dia each with three Gl nuts and two Gl washers etc complete as per drawing.. The pole shall
have a section thickness of not less than 3 mm. The pole shall be fabricated in a single section.

The pole shall have a single /double side Gl bracket as per the design approved by the engineer- in-
charge. (For Street Lights)

The cable entering and exiting provision using appropriate size of DWC pipe compatible with 1S 16205,
Part 24:2017 in the foundation of poles. RCC foundation (1:2:4 with 12mm reinforcement) size not less
than 500 mm x 500 mm x 1200 mm in ground and 200 mm above ground level with foundation bolt duly
embedded before casting as per manufactures designs and recommendations. (Design & drawing must
be got approved from Engineer-in-Charge).

Supply Installation , Testing & Commissioning of IP66 LED street light fitting having system lumen
output not less than 12000, efficacy not less than 110 lumens per watt and life expectancy of
50000 burning hours@ L70, Power Factor > 0.90 & THD <20%, CRI better than 70,neutral white light
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and made of pressure die cast /extruded Aluminium housing with separate optics and control gear
compartment, toughened glass protector, permanently sealed and a removable control gear plate, .,
mounting spigot suitable for horizontal mounting (& 32 — 42mm) with tilt flexibility of (+)(-) 10
degrees, suitable for operation on 230 V +/- 10 % single phase 50 Hz AC Supply, surge
protection of not less than 10 KV and driver efficiency more than 85% complete in all respect
ilc connection from MCB with 1.5 sq mm copper wire (i/c extra loop of 0.5 m ). The pole shall have a
single /double side Gl bracket as per the design approved by the engineer- in-charge. (For
Street Lights).

1) The cable entering and exiting provision using appropriate size of NP2 RCC/DWC pipe compatible
with 1S 16205, Part 24:2017 in the foundation of poles. RCC foundation (1:2:4 with 12mm
reinforcement) size not less than 500 mm x 500 mm x 1200 mm in ground and 200 mm above ground
level with foundation bolt duly embedded before casting as per manufactures designs and
recommendations. (Design & drawing must be got approved from Engineer-in-Charge).

2} Supply Installation , Testing & Commissioning of IP66 LED street light fitting having system lumen
output not less than 12000, efficacy notless than 110 lumens per watt and life expectancy of
50000 burning hours@ L70, Power Factor > 0.90 & THD <20%, CRI better than 70,neutral white
light and made of pressure die cast /extruded Aluminium housing with separate optics and control
gear compartment, toughened glass protector, permanently sealed and a removable control gear
plate, , mounting spigot suitable for horizontal mounting (& 32 — 42mm) with tilt flexibility of (+)
(-) 10 degrees, suitable for operation on 230 V +/- 10 % single phase 50 Hz AC Supply,
surge protection of notless than 10 KV and driver efficiency more than 85% complete in all
respect i/c connection from MCB with 1.5 sq mm copper wire (i/c extra loop of 0.5 m )

2.0. For surface car parking, landscape, service area.

2.1. 4 meter long street light pole made of 65 mm dia (nominal size) medium class G.|. pipe welded with
M.S. base plate of size 300 mm x 300 mm x 6 mm thick I/c drilling of holes for cable entry, earth stud
and painting pole with one coat of anti-corrosive paint and two coats of approved quality of Aluminium
paint, Erection of the same in cement concrete 1:2:4 ( 1 cement: 2 coarse sand : 4 graded stone
aggregate of 20 mm nominal size) foundation with cement concrete collar of minimum size 0.5m dia
X1.0 m depth X 0.4m height above ground level including excavation and refilling etc as required. LED
street light luminaire with 2500 lumens, suitable for 230V, single phase, 50 Hz,AC supply complete
with all accessories and connections, earthing the bady etc. complete as reqd. SMC cable looping box
230mm X 170mm X 105mm deep, having hinged cover plates including providing and fixing one No. 6
amps SP MCB "C" series, and 4 way 32A brass connector terminals on 6 mm thick phenolic laminated
sheet for looping of 2 x 10 / 16 Sg.mm cable and suitable size detachable gland plate inside with
necessary hole at the bottom for cable entry pipe etc.as required. Cable entry pipe with 50 mm dia 1.5
mir long medium class Gl pipe suitably bent at the bottom end for cable entry to street light looping box
including threading the pipe and fixing the same with MS clamp to the pole including painting etc.
complete as required. — Not less than 4 Nos.

4 meters pipe pole post top lights shall be installed in parking and around Staff & Faculty
housing and also in front of hostel blocks every Entry / Exit of every blocks as per the
approved drawing and directions of Engineer-In-Charge.

2.2. Bollards in the landscape

Minimum © W LED, LED bollard, 900mm height, CCT 4000 K and IP 65 and IK10 protection with
appropriate size RCC foundation as approved by officer in charge complete etc. as required.
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The bollards shall be installed along the road inside green area and on periphery of green area in front
of Hostel and Residential building at distance of 3-4 meter.

Street light control panels

3.0. The panel shall be of cubicle compartmentalized wall/floor mountable outdoor type (IP 54) fabricated
out of minimum 2.00 mm thick CRCA sheet, duly powder coated,manufactured by CPRI approved panel
builders having in-house facilities for 7 tank process treatment and powder coating. The panel shall
have incoming MCCB, Busbar section with insulated tinned copper bus bars cu (size 20% extra over
calculated current), metering section with ammeter, voltmeter, LED indicating lamps, cable alley etc.
Street/compound/ parking/ garden bollard lighting control section shall be provided withindividual
aslronurnical limer In oulyoings requlred o feed slieel lighting lor aulomalle operallon, wireless RF
controller gateway which can communicate with the sensors located at fittings, 3 pole contractor,
suitable size TPN incoming MCB , outgoing SP MCBs as per the number of circuits, multi way
connectors for terminating the UG cable,Auto ON /OFF with Astronomical switch, contactor(s) , timer
toggle switch(s), interconnecting copper wiring not less than 2.5 sq mm, etc as required suitable for
operation on 415 V, 3 phase, 50 Hz, AC power supply . There should be separate controls for
Street/compound light/ Bollard light. Earthing/loop earthing etc shall be done as per CPWD
specifications.

3.1. Distribution of electric power to street / compound lighting etc. and gate lights shallbe with FRLS
XLPE insulated and PVC sheathed aluminium conductor armored UG cable of 1100 (I1SI marked). 6
SGW Gl wire shall be used for street light earthing. Minimum 1-1.5 RM cable shall be kept extra at each
street light pole for loop and maintenance purpose.

3.2. The cables shall be laid direct in ground, NP2 pipe, closed or open duct, cable trays or on surface of
wall etc. depending upon the site conditions and as per direction of Engineer-In-charge. Tagging of
cables on both ends of each circuit of street, compound lighting and gate lights shall be done.
Before lay of cable work, trench/ cable try/ pipe work shall be inspected by E-I-C

Lighting luminaries for street / compound/ garden bollard and gate lighting shall be of LED type as
specified in bid documents.

L
sl

3.4. All lights of street, compound/ Garden bollard and gate shall be controlled by astronomical time switch.
There shall be arrangement of bypass switch so that in caseof failure of time switch, the lights can
be operated after bypassing the same.

3.5. Earthling of Street / compound lighting shall be carried out as per CPWD General Specifications Part-|
(Internal)-2013 and CPWD General Specifications Part-l (External)-1994.

3.6. RCC pipe of suitable size (as mentioned below) for protection of UG cables shall be used for road
crossing, entry in to buildings and paved areas.

3.7. Underground cables of size up to size of 35 sq.mm (up to 2 run of cables)- 150 mm dia.

3.8. Underground cables of size exceeding 35 sq.mm but not exceeding 120 sq.mm (up to 2 run of cables)
- 200 mm dia.

3.9. Underground cables of size exceeding 120 sq.mm but not exceeding 300 sq.mm (up to 2run of cables)
- 250 mm dia.

3.10. After completing the work, necessary test results as envisaged in CPWD GeneralSpecifications Part-|
(Internal)-2013 and CPWD General Specifications Part-1l (External)- 1994 shall be recorded and
submitted to the department. The results shall be within the permissible limits.

3.11. Street light panel / feeder pillar panel shall be installed on brick / RCC foundation at minimum height of
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500 mm above ground level as per approved diagram.

. After 12.00 night 50 % of all outdoor lights (every alternate fitting) shall be off. circuitlay out and outdoor
loop wiring shall be provided accordingly

. Each panel will have surge protection Device of suitable capacity
FEEDER PILLAR

Outdoor type Feeder Pillars shall be suitable for 3 phase, 50Hz, 415 volts, A.C. system and shall
generally conform to IS 5039. Feeder Pillar shall be fabricated as per CPWD specification and sound
engineering practice. Fabrication shall be started only after approval of drawing by Engineer-in-charge.
All components of feeder pillars like MCCRs, Bus bar, MCRBs, astronomical timer ete shall fulfill all
requirement of relevant IS codes. MCCBs upto 250 amp capacity should have breaking capacity not
less than 36 KA and that of more than 250 Amp shall have breaking capacity 50 KA. All MCBs to be
used shall have breaking capacity not less than 10KA Bus bar shall be of tinned copper electrolytic
grade. For all MCCBs and MCBs ICs = ICu. Enclosures of feeder pillars shall be painted with 7 tank
process.

[he street light feeders should have controlled by the Manual/ Auto mode (Digital timers).

MOULDED CASE CIRCUIT BREAKERS

Moulded Case Circuit Breaker shall be incorporated in the Feeder Pillars wherever specified. MCCBs
shall conform to IS: 13947 (Part-1l) IEC-947(2) in all respects. MCCBs shall be suitable either for single
phase AC 230 volts or three phase 415volts. All MCCBs shall be of microprocessor based having
overload, earth fault and short circuit protection. The main incoming MCCB/ACB provided in the main
panel of each building shall also be microprocessor based and shall be suitable/compatible for BMS
operation.

Signages / Sign boards:

The scope of works consists of;

(i) Signages: Designing , manufacturing, providing and fixing of self glowing photo luminescent safety
signages on 1.2 mm thick aluminium sheet of various matter as briefed by the Engineer-in- charge
such as electrical safety precaution, instructions for lift passengers, fire safety measures, indication
of various shafts, entrance , exit, stairs, toilets, fire exit etc having single side printing /computerized
setting of letters on the photo luminescent as base chemical covered with stabilizer coating
complete as required for various buildings under construction . Wherever required light(LED)
iluminated signages shall be used.

(ii) Sign Boards (For various buildings): The scope of work also consists of design, supply,
fabrication and fixing of sign board using word made of acrylic cut out letter with LED and reflecting
vinyl sheet as per design approved by Engineer-in-charge. The board shall be fabricated with 3mm
thick ACP sheet. Powder coated aluminum sheet shall be fixed from therear side of the entire
board to make box section. Powder coated aluminum cuts and bracket shall be used of minimum
3 mm thickness.

UPS Scope:

The scope covers supply, installation, testing & commissioning of 10kVA UPS system complete with
batteries & all accessories.
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The UPS shall be provided in the following buildings:

S.No. Name of Building UPS qty. UPS rating
1 Faculty Tower FT 1A 1 10kVA
2 Faculty Tower FT 1B 1 10kVA
3 Staff Tower ST 1A 1 10kVA
4 Staff Tower ST 2A 1 10kVA
5 Staff Tower ST 2B 1 10kVA
6 Precast Hostel block-1 1 10kVA
7 Precast Hostel block-2 1 10kVA
8 Precast Hostel block-3 1 10kVA

UPS:
"True Online-Double conversion type single/multi module UPS. Input 240/415V Nominal; 50Hz; 3Phase
4wire system”. -

Output 240/415V Nominal; 50Hz; 3Phase 4 Wire system with Battery each UPS comprising of the
following Major components.

IGBT based Rectifier cum charger.

IGBT based Inverter.

Sealed maintenance free battery with 30min back up time, Inter connecting cables; Links; Racks and
standard accessories (Battery Sizing calculation for back up to be provided by vendor along with GA
drawing)Built in SNMP card.

All other equipment necessary to operate the UPS is in the scope of the contractor.

GENERAL SUMMARY

This specification describes the operation and functionality of a continuous duty, dual input feed with
configurable single-phase or three-phase output power ( 3:1 or 3:3), solid-state, static Uninterruptible
Power System (UPS) hereafter referred to as the UPS.

The UPS shall utilize double conversion online topology designed to protect electronic equipment by
supplying reliable, network-grade power with extremely tight voltage and frequency regulation. The UPS
shall feature an internal static bypass and input power factor correction.

Configuration Specifics:

. The system power train shall comprise of, input disconnect and filter stage, input PFC power stage,
energy storage stage (DC bus capacitor bank), output power stage (inverters), static bypass switchfor
connecting bypass line to the output, and battery charger.

. The system shall also include, field-replaceable fan module, removable input/output wiring trays, battery
disconnects, an LCD interface display, EPO, and an integrated UPS network management card with
temperature monitoring.
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The UPS and associated equipment shall operate in conjunction with a primary power supply and an
output distribution system to provide quality uninterrupted power for mission critical, electronic
equipmentload.

All programming and miscellaneous components for a fully operational system as described in this
specification shall be available as part of the UPS.
STANDARDS

EN50091-1/ EN/IEC62040-1-1, EN50091-2 / IEC62040-2, EN55022 Class A, EN55024, EN61000-4-2,
4-3,4-4, 4-5, 4-6, 4-11, EN60950, IEC 60950, CE, VDE, C-tick, ISO 9001, ISO 14001

MODES OF OPERATION

Normal: The input Power Factor Corrector (PFC) stage and output inverter stage shall operate in an on-
linemanner to continuously regulate power to the critical load. The input and output converters shall be
capableof full battery recharge while simultaneously providing regulated power to the load for all line
and load conditions within the range of the UPS specifications.

Battery: Upon failure of the AC input source, the critical load shall continue being supplied by the output
inverters, which shall derive their power from the battery system. There shall be no interruption in power
tothe critical load during either transfer to or from battery operation back to normal operation.

During the re transfer from battery to on-line operation, the load shall be softly transferred from battery
backon-line within 10 seconds, to avoid step load changes on the mains supply.

Recharge: Upon restoration of the AC input source, the input converters and output inverters shall
simultaneously provide regulated power to the critical load and recharge the battery.

Bypass operation: Bypass mode shall be reached either as a user selection/maintenance and
automaticallywith indication.

. Bypass mode can be selected through the Control menu screen on the Powerview display
. The UPS will automatically switch into bypass mode if:

a. Both normal and battery operation modes are unavailable
b. An output overload condition occurs
c. The UPS has an internal fault

During bypass operation the utility power is connected to the load, bypassing the internal converters. If
thebypass mode becomes unavailable, the UPS will automatically switch to mains power. In the event
that mains power is unavailable the system will switch to battery power.

With the UPS supplied from dual feeds and operating on battery, due to a mains failure, it shall be
possibleto request the unit o go to bypass, in addition to automatically transfer to bypass when the
batteries are depleted. In this bypass mode the inverter shall become a PFC and back-feed the DC
busses. This allows the charger to continue charging the batteries.

SUBMITTALS
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General arrangement drawing and details:

5. Bill of materials.

(=7]

. Product catalog sheets or equipment brochures,

-

. Product guide specifications.

8. System single-line operation power and control diagram.

9. Installation information, including weights and dimensions.
10.Information about terminal locations for power and control connections.
11.Battery Sizing calculation including weight & dimension.

12.Any other information/clarification asked by Engineer/consultant/Employer related to deslgn and
product specification.

Delivery Submittals:

13.Installation manual, which includes instructions for storage, handling, examination, preparation,
installation, and start-up of UPS.

14.User manual, which includes operating instructions.

PRODUCT
MECHANICAL DESIGN

Generally, The UPS shall be contained in two rugged steel cabinets one containing the power electronics
and the other containing the batteries and single phase distribution outlets; The UPS and battery
cabinets shall be capable of conversion between Tower / Stack and Rack-Mountconfigurations;

SYSTEM CHARACTERISTICS
System Capacity:

15.The system capacity shall be rated for 0.8 Pf output:
Input:
16.  AC input nominal voltage:

17.  AC input voltage window:

a. Full Load, 160 -275V (Line-Neutral) for single phase input or 277 -476V (Line-Line) for threephase
input;

b. Half Load, 100 -275V (Line-Neutral) for single phase input or 173 -476V (Line-Line) for threephase
input;

18.Input frequency range: 40-70Hz;

18.Input Power Factor; > 0.98 at 100% load
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20.Input Current Distortion: < 4% at 100% load, 230VAC (<7% for 3 phase output)

21.Crest factor: 3:1.

UPS Output:

22 .AC Output Nominal Output: (Customer configurable)As specified in BOQ

23.AC output voltage distortion: Max. 2% @ 100% linear load; Max. 5% @ 100% non-linear Load;

24.AC output voltage regulation (Static): +/-1%;

25.Voltage Transient Response: +/- 8% maximum for 100% load step

26.Voltage Transient Recovery within < 10ms recovery time;

27.0utput Voltage Harmonic Distortion:

a. <2% THD maximum for a 100% linear load

b. <5% THD maximum for a 100% non-linear load

28.0verload Rating:

a. Online: 105% - infinite; 125% - 1 minute; 150% - 30 seconds;

b. In bypass: Overload is limited by the external input circuit breaker feeding the UPS.System AC-AC
Efficiency: >95%

29.0utput Power Factor Rating: 0.2 —1.0 lagging, nominal: 0.8 lagging.

30.0Output frequency: 50 +/- 0.7Hz tracking

31.0utput connectors:
a. Single phase: Hardwire 3-wire (Phase + N + G),

b. Three phase: Hardwire 5-wire (3 Phase + N + G)

32.0utput frequency Slew rate: 1.0Hz/Sec, 0.5Hz/Sec 0.25Hz/Sec

ENVIRONMENTAL

33. Storage Ambient Temperature:

a. -15°to +55°C
34. Operating Ambient Temperature: 0°C to +40°C (+32°F to +104°F).
35. Relative Humidity: 0 to 95% non-condensing

36. Audible noise:

a.<50dBA at <70 % load at 1m,
b. <60dBA at >75 % load at 1mc.
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INPUT PFC POWER STAGE

The input PFC power stage of the UPS shall constantly rectify the power imported from the mains input
ofthe system, converting the input mains AC power to DC power for precise regulation of the DC bus
voltage, battery charging, and output power stage (inverter) regulated output power.

Input Current Total Harmonic Distortion: The input current THD, shall be held to 6% or less at full system
load, while providing conditioned power to the critical load bus, and charging the batteries under steady-
state operating conditions. This shall be true while supporting loads of both a linear or non-linear type.
Thisshall be accomplished with no additional filters, magnetic devices, or other components.

Input Current Limit:
The input converter shall control and limit the input current drawn from the utility supply

Overloads at low line input voltages shall draw power from the battery, (battery assist mode) in order to
support the load and maintain the input current below the set current limit points.

Charging:
The battery charging shall maintain the DC bus float voltage of +/-219V, +/-1% at the nominal
temperatureof 20°C (68°F)

The battery charging circuit shall contain a temperature monitoring circuit, which will regulate the battery
charging current to optimize battery life.

The battery charging circuit shall remain active when in automatic Bypass and in Normal Operation.

The battery charging system shall adjust the charging current by automatically sensing the number of
battery modules and by monitoring the individual battery current. Maximum charger power shall be
3kW.

OUTPUT POWER STAGE (INVERTER)

The UPS output power stage (inverter) shall constantly recreate the UPS output voltage waveform by
converting the DC bus voltage to AC voltage through a set of IGBT switches. In both online operation
and battery operation, the output power stage (inverter) shall create an output voltage waveform
independent of the mains input voltage waveform. Input voltage anomalies such as brown-outs, spikes,
surges, sags, and outages shall not affect the amplitude or sinusoidal nature of the recreated output
voltage sine wave ofthe output power stage (inverter).

QOverload Capability: The output power stage (inverter) shall be capable of withstanding 150% overload
for30 seconds or 125% overload for 1 minute or 105% overload for an indefinite length of time. The
system shall transfer to bypass if the overload persist and then return back on-line when the overload is
removed.

Battery Protection: The UPS shall have monitoring and control circuits to limit the level of discharge on
thebattery system.
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AUTOMATIC BYPASS

As part of the UPS, a system automatic bypass switch shall be provided. The system automatic bypass
shall provide a transfer of the critical load from the Inverter output to the automatic bypass input source
during times when the inverter cannot support the load. Such times may be due to prolonged or
severe overloads, or UPS failure. The UPS shall constantly monitor the output current, as well as the
bypass source voltage, and inhibit potentially unsuccessful transfers to automatic bypass from taking
place.

The design of the automatic bypass switch power path shall consist of an electromechanical bypass
contactor and series SCR's.

Automatic Transfers: An automatic transfer of load to bypass shall take place whenever the load on the
critical bus exceeds the overload rating of the UPS. Automatic transfers of the critical load from bypass
back to normal operation takes place when the overload condition is removed from the critical bus
output of the system. Automatic transfers of load to bypass shall also take place if for any reason the
UPS cannotsupport the critical bus.

Manual Transfers: Manually initiated transfers to and from bypass shall be initiated through the UPS
interface display or via the serial communications port.

DISPLAY AND CONTROLS

Control Logic: The UPS shall be controlled by an embedded microcontroller which performs the
followingfunctions:

° Monitoring quality of input, bypass and output voltages;
. Monitoring vital parameters of the UPS;

° Executing the state machine;

e Remaining runtime calculation;

s Self-diagnostics, self-test and proactive fault detection;

. Communication to the Network Interface Card or another Smart Slot accessory card if
equipped.

Display Unit: A microprocessor controlled display unit shall be located at the front of the system. The
display shall consist of an alphanumeric display with backlight, providing system status, LED alarm
indicators and a keypad consisting of pushbutton switches for control and status reading selection.
Metered Data: The following metered data, shall be available on the alphanumeric display:

e Year, Month, Day, Hour, Minute of occurring events

e Source and Bypass Input Voltages

e Qutput AC voltage
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e Input, Bypass and Output AC currents
e |nput, Bypass and Output Frequency

o Battery voltages and currents
e Internal and battery pack temperature

Event log: The display unit shall allow the user to display a time and date stamped log
of the 10 most recent status and alarm events.

Alarms: The display unit shall allow the user to display a log of all active alarms. The following
minimumset of alarm conditions shall be available:

1. Low/No AC input, startup on battery

2. UPS Fault

3. On Battery

4. Shutdown or unable to transfer to battery due to overload

5. Load Shutdown from Bypass. Input Frequency Volts outside limits
6. Fault, Internal Temp exceeded system normal limits

7. UPS in Bypass due to Internal Fault

8. UPS in Bypass due to overload

9. Low Battery

Controls: The following controls or pragramming functions shall be accomplished by use of the
displayunit. Pushbutton switches shall facilitate these operations.

. Silence audible Alarm

—

M

. Display or set the date and time
3. Transfer critical load to and from bypass
4. Test battery condition on demand

5. Adjust set points for different alarms

Communication Interface Board: A communication interface shall provide the following
communicationports which can be used simultaneously:

1. RS232 Serial Port #1
2. RJ-45 Interface port for Power View Display

3 RJQ45 Ethernet connection, on installed Network Management Card

o |
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UPS should have the RS-485 MODBUS compatability for IBMS integration.
BATTERY

External SMF Battery

4. The complete set of batteries consists of multiple units so as to obtain an overall nominal voltage
(direct voltage). A battery rack comprises 12 Volt batteries connected in series. The battery rack
must comply with standards governing electrical safety, which requires the use of adequate
protections and particular care when higher voltages are present and direct contacts are possible.
Battery calculation sizing to be provided by contractor for approval.

5. The UPS battery system shall comprise of user replaceable external batteries providing nominal
voltage for the positive DC bus rail and nominal voltage for the negative DC bus rail.

6. The battery blocks shall be of the Valve Regulated Lead Acid (VRLA) type sealed maintenance free.

7. The UPS shall incorporate an Intelligent Battery Management system to continuously monitor the
health of the battery system and notify the user if that system is weak or needs replacing.

General description for Batteries
8. Batteries shall be of the SMF type.
9. Each battery system shall have identical Amp-hrs capacity.

10.Ground wires shall be supplied for connection from the UPS to each battery enclosure grounding
point.

Charging:
» The battery charging circuit shall remain active when in bypass or on-line.

¢ Charging system shall automatically adjust the maximum charger power based on the installed
proprietary battery capacity and current through each battery string to avoid excessive charging that
could result in bloated batteries. Each proprietary battery pack shali report its battery currents and
temperature to UPS through communication

= The Battery Charger must be equipped with control and regulation circuit both for charging voltage
and current to batteries, in order to have a controller battery charge and optimize the battery life. The
UPS must charge batteries with and early boost charge followed by a constant charge and, at the
end, with a floating charge. During normal run the UPS will execute periodically a battery equalizing
in order to recover natural charge leakages and keep al batteries at the same capacity. Battery
charger calculation sizing to be provided by contractor for approval.

ACCESSORIES
REMOVABLE INPUT/OUPUT ELECTRICAL TERMINAL

The input and output terminal connections shall be designed to be removable trays for easy
electricalconnection and unit removal.

The removable input and output trays shall contain a means of configuring the system for 1 or 3
phase input and output as well as for single or dual feed input.
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SOFTWARE AND CONNECTIVITY

Network Adaptor: Built in Smart Slot Network Management Card shall allow one or more network
management systems (NMS) to monitor and manage the UPS in TCP/IP network environments.
Unattended Shutdown

The UPS, in conjunction with a network interface card, shall be capable of gracefully shutting down one
or more operating systems when the UPS is operating in the battery mode. Network Shutdownsoftware
shall be available with the UPS.

The UPS shall also be capable of using an RS232 port to communicate with the host computer by
means of serial communications so as to gracefully shut down one or more operating systems during
an on battery situation.

REMOTE UPS MONITORING, CONFIGURATION AND CONTROL

The following three methods of remote UPS control, configuration and monitoring are available:
Web Monitoring: Remote monitoring shall be available via a web browser such as Internet Explorer.

RS&232 Monltoring: Remote UPS monitoring shall be possible via either RS232 or contact closure
signals from the UPS.

Simple Network Management Protocol (SNMP): Remote UPS Monitoring shall be possible througha
standard MIB Il compliant platform.

SOFTWARE COMPATIBILITY

The UPS manufacturer shall have available software to support graceful shutdown and remote
monitoringfor the systems detailed on the following web link:

EXECUTION
START-UP

Start-up is requested, factory trained service personnel shall perform the following inspections, test
procedures, and on-site training:

Visual Inspection:

« Inspect equipment for signs of damage.

« Verify installation per manufacturer’s instructions.

« Inspect cabinets for foreign objects.

« Inspect battery chassis and modules.

« Inspect power chassisMechanical Inspection

« Check all UPS and internal power wiring connections.

« Check all UPS and nuts, and/or spade lugs for tightness.

Electrical Inspection:

» Verify correct input and bypass voltage.
« Verify correct UPS control wiring and terminations.
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» Verify voltage of all battery modules.
» Verify neutral and ground conductors are properly landed.
e Inspect external service bypass panel for proper terminations.

Site Testing:

» Ensure proper system start-up.

= Verify proper control functions.

= Verify proper bypass operation.

» Verlfy system set points.

» Verify proper inverter operation and regulation circuits.

» Simulate utility power failure.

« Verify proper charger operation.

« Document, sign, and date all test results.

» Load test- UPS contractor shall arrange the required loads for on-site testing
o DBattery test

On-Site Operational Training: During the factory assisted start-up, operational training for site personnel
shall include key pad operation, LED indicators, start-up and shutdown procedures, maintenance
bypass and AC disconnect operation, and alarm information.

MANUFACTURER FIELD SERVICE

Worldwide service: The UPS manufacturer shall have a worldwide service organization available,
consisting of factory trained field service personnel to perform start-up, preventative maintenance, and
service of the UPS system and power equipment. The service organization shall offer 24 hours a day,
7 days a week, 365 days a year service support.

Replacement parts: Parts shall be available through the worldwide service organization 24 hours a day,
7 days a week, 365 days a year. The worldwide service organization shall be capable of shipping parts
within 4 working hours or on the next available flight, so that the parts may be shipped to the customer
sitewithin 24 hours.

MAINTENANCE CONTRACTS

A complete offering of preventive and full service maintenance contracts for the UPS system and the
battery system shall be available from the vendor. All contract work shall be performed by the vendor's
factory trained service personnel.

WORKMANSHIP

As instruction by Engineer-in-charge.

DATA SHEET FOR UPS SYTEM
SL. No.|DESCRIPTION TENDER REQUIREMENT
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RATING OF UPS 10KVA

1.0 |Environmental Characteristics

1.1 |Working temperature Up to 40 Deg. C ( no de rating)
1.2 [Storage temperature Oto 70 Deg C

1.3 |Humidity Up to 95% non-condensing

1.4 [Interference AS PER IEC 62040-2 /EN50091A
1.5 |Operating altitude. Sea level to 1000 meters.

2.0 |General Characteristics

2.1 |Efficiency
2.1a |AC/AC total efficiency @ 25% load >88%
2.2b |AC/AC total efficiency @ 50% load >88%
2.3c |AC/AC total efficiency @ 75% load >90%
2.3d |AC/AC total efficiency @ 100% load >94%
2.4 |[Noise level @ 1Mt distance <65 dBA
2.5 [Conversion technology True online & Double conversion
2.6 |Configuration Parallel mode/Standalone
2.7 |Maximum No. of systems can be paralleled 3
2.8 |Dimensions in mm (LxBxH) BY VENDOR
2.9 [Weightin Kgs BY VENDOR
2.10 |[Cooling Forced cooling using fans
2.11 |Cable entry-Top/bottom BY VENDOR
2.12 |Degree of Protection IP23

3.0 |Input Electrical Characteristics

3.1 |Type of rectifier IGBT
3.2 |Input Voltage(3Phase) 415V
3.3 |Input Frequency 50 Hz
3.4 |Input Power factor @ 50 to 100% load >0.99 lag
3.5 |System power walk-in 10 msec

3.6 |Input current harmonic distortion(THD)

3.6a |THD @ 25% load <5%
3.6b |THD @ 50% load <5%
3.6c |THD @ 75% load <5%
3.6d |THD @ 100% load <5%
3.7 |Maximum current drawn during battery charging & BY VENDOR
3.8 |Recommended Cu. cable size in Sq.mm BY VENDOR
3.9 [Recommended breaker rating in amps BY VENDOR
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3.10 |Rectifier DC voltage ripples <1%

3.11 |Rectifier DC Current ripples <1%

3.12 [Charging time <10 Hrs

4.0 |Output Electrical Characteristics

4.1 |Output Voltage(3Phase) 415V

4.2 |Static output Voltage variation +-1%

4.3 |Qutput wave form True

4.4 |Dynamic output Voltage variation when load varies| AS PER IEC/EN 62040-3CLASS-1

from 0-100% & vice versa.

4.5 |Dynamic outpul Vollaye varialion al 100% load| AS PCR ICC/CN 62040-3CLASS-|
step.
4.6 |Output Voltage variation at balance load AS PER IEC/EN62040-3CLASS-1
4.7 |Output Voltage variation at unbalance load AS PER IEC/EN62040-3 CLASS-1
4.8 |Phase displacement-100% Unbalance load +/-2 deg
4.9 |Voltage adjustment — Manual REQURIED
4.10 |Oulpul frequency 50 Hz
4.11 |frequency regulation +/-1 Hz / Sec
4.12 |Phase displacement-in balance load AS PER
4.13 |Output Power factor @ rated capacity 0.8 LAG TO
4.14 |Overload capacity
For 30 minutes 110%
For 10 minutes 125%
For 1 minute 150%
4.15 [Short circuit capability BY VENDOR
4.16 |Crest Factor >3:1 LN
4.17 |Recoverytime +/-1 %
4.18 |[Galvanic Isolation Transformer External
5.0 |Static bypass arrangement
5.1 |Rated Voltage(3Phase with neutral) 415V
5.2 |Voltage variation +/-10%
5.3 [Nominal Frequency 50 Hz
5.4 |Maintenance bypass switch Yes
6.0 |Battery details
6.1 |[Type of batteries SMF LEAD ACID
6.2 |[Back-up 15
6.3 |AH of the battery BY VENDOR
6.4 |Battery Charging Time from fully discharge <BHRS
6.5 |Life of Battery >5YRS
6.6 |Battery temperature sensor REQUIRED
6.7 |No of Batteries provided. BY VENDOR
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6.8 |Battery Monitoring in UPS Yes

6.9 |Battery Mounting MS Cabinet

6.10 |Dimensions of battery cabinet (LxBxH) BY VENDOR

6.11 |Weight of battery cabinet BY VENDOR

7.0 |Communication

7.1 |Battery temperature sensor REQUIRED

7.2 |Programmable inputs/outputs REQUIRED

7.3 |BMS compatibility(Hardware & software items for REQUIRED
third

/.4 |lelenet service- communication with LAN for REQUIRED
sending

8.0 |Lossesin KW BY VENDOR

INTERNAL BUILDING POWER DISTRIBUTION SCHEME FOR FACULTY HOUSING TOWERS AND
STAFF HOUSING TOWERS

A. FOR FACULTY HOUSING TOWERS

1) In this Project, there are 02Nos. Faculty Housing Towers proposed for construction. The incoming
power to these faculty towers will be given from nearby existing SV-7(ESS-7) substation.

2) There shall be two LT panels named as Main Normal Power Panel-1 and Main Emergency Power
panel-1 to be installed in one of the Faculty Housing Towers (say FT-1A).

3) The incoming power supply to Main Normal Power Panel-1 shall be given from Main Normal Panel at
SV-7 substation and to Main Emergency Power panel -2 shall be given from Main Emergency panel
at SV-7 substation. The incoming power supply cables shall be multiple runs of suitable size XLPE
insulated LT cables as per approved Electrical SLD by the Engineer-in-charge.

4) Anacther set of two LT panels named as Main Normal Power Panel-2 and Main Emergency Power
panel-2 to be installed in another Faculty Housing Tower (say FT-1B).

5) The incoming power supply to Main Normal Power Panel-2 shall be given from Main Normal Power
Panel-1 at FT-1A building and to Main Emergency Power panel -2 shall be given from Main
Emergency Power panel-1 at FT-1A bldg. The incoming power supply cables shall be multiple runs of
suitable size XLPE insulated LT cables as per approved Electrical SLD by the Engineer-in-charge.

6) There will be two separate metering Panel-1 and metering Panel-2 to be installed in FT-1A bldg. and
FT-1B bldg. respectively.

7) The Metering Panel-1 will have incoming power from Main Normal Power Panel-1 and Main
Emergency Power panel-1 and the Metering panel-2 will have incoming power from Main Normal
Power Panel-2 and Main Emergency Power panel-2.

8) From Metering panel-1, the Normal power supply as well as Emergency power supply will be extended
to each flat of FT-1A. Both the normal as well as emergency power supply cables in each flat will be
terminated in the Automatic changeover and current limiter (ACCL) to be installed in each flat. The
ACCL shall be installed in a small cubicle panel to be installed in each flat. This panel shall comprise
of ACCL of required current rating along with necessary MCBs, contactors etc. along with separate
LED indication lamps for normal and emergency power supply.

9) From Metering panel-2, the Normal power supply as well as Emergency power supply will be extended
to each flat of FT-1B. Both the normal as well as emergency power supply cables in each flat will be
terminated in the Automatic changeover and current limiter (ACCL) to be installed in each flat. The
ACCL shall be installed in a small cubicle panel to be installed in each flat. This panel shall comprise
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of ACCL of required current rating along with necessary MCBs, contactors etc. along with separate
LED indication lamps for normal and emergency power supply.

10) The output power supply from each ACCL shall be given to the Main DB of each flat of FT-1A and FT-
1B.

11) The normal power supply here means the Electricity board (EB) supply and the emergency power
supply here means the [ITH Diesel Generator (DG) supply.

12) All the Normal and Emergency power distribution panels including ACCL shall be designed such as
to provide 70% load of each flat on EB source and 30% load of each flat on DG source. The ratings
of all switchgears including the ACCL shall be designed and selected accordingly.

13) The ACCL shall have following features:

True RMS measurement. User configurable (Editable) password Simultaneous sampling of Volts &
Amps. Simplifies electrical complexity. Safeguards generator by gradual loading & precision
monitoring. Fully solid state, using contractor components. Inverse Current tripping Saves the age of
the cable. Under and Over Voltage protection when it is running on DG. Programmable DG start time
which avoids overloading the DG. Intelligent controller trips exactly on the programmed settings —
Better accuracy. Resetting the Trip by key press or through communication. RS-485 communication
port.

14) Also from the Main Normal Power Panel-1 and Main Emergency Power panel-1 in FT-1A, the power
supply to different Utility panels, Fire fighting panels, LIFT panels etc. of FT-1A bldg. shall be provided.

15) Similarly from the Main Normal Power Panel-2 and Main Emergency Power panel-2 in FT-1B, the
power supply to different Utility panels, Fire fighting panels, LIFT panels etc. of FT-1B bldg. shall be
provided.

16) The power supply to fire staircase lighting and common area lighting shall be given through UPS of
individual building only. Out of the total common area lighting of each building, 30% of the common
area lighting shall be on DG Backup.

17) Sufficient number of spare MCCBs/MCBs etc. shall be provided in all LT distribution panels as per the
drawings approved by Engineer-In-charge.

18) One 20 Passenger lift in each tower to be provided with DG back up power, to keep lift in operation
during EB power failure.

B. FOR STAFF HOUSING TOWERS

1) The same Power distribution scheme as given above for Faculty Housing Towers shall be followed in
the Staff Housing Towers.

C. FOR HOSTEL BLOCKS (1,2 & 3)

1) In each Hostel block-1, there will be two LT panels namely Main Normal power panel-1 and Main
Emergency power panel-1.

2) These Main Normal Power Panel-1 and Main Emergency Power panel-1 will be given power supply
from Main Normal Panel and Main Emergency panel respectively at SV-18 substation.

3) Another set of two LT panels named as Main Normal Power Panel-2 and Main Emergency Power
panel-2 to be installed in Hostel block-2.

4) These Main Normal Power Panel-2 and Main Emergency Power panel-2 will be given power supply
from Main Normal Power Panel-1 and Main Emergency power panel-1 respectively.

5) Also one more set of two LT panels named as Main Normal Power Panel-3 and Main Emergency
Power panel-3 to be installed in Hostel block-3.

6) These Main Normal Power Panel-3 and Main Emergency Power panel-3 will also be given power
supply from Main Normal Power Panel-1 and Main Emergency power panel-1 respectively.
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7) Now in Hostel block-1, from the Main Normal Power panel-1, there will be two SDB Normal panel-1
and SDB Normal Panel-2. The SDB Normal panel-1 will feed the one wing of Hostel block-1 and the
SDB Normal panel-2 will feed the second wing of Hostel block-1.

8) Similarly, in Hostel block-1, from the Main Emergency Power panel-1, there will be two SDB
emergency panel-1 and SDB emergency panel-2. The SDB emergency panel-1 will feed the one wing
of Hostel block-1 and the SDB emergency panel-2 will feed the second wing of Hostel block-1.

9) From the SDB Normal Power panel-1 &2, all the hostel rooms will be fed whereas from the SDB
Emergency power panel-1 &2, all the staircase lighting, common areas lighting, washrooms will be
fed.

10) From the SDB Normal Power panel-1 &2 as well as SDB Emergency power panel-1 &2, the rising
mains bus duct shall be extended vertically and tap-off points on each floor shall be given vide MCCB
and the power shall be distributed accordingly.

11) Also for other essential utilities like LIFTS, Fire fighting pumps, water supply pumps etc., the power
shall be fed from both normal and emergency panels as per the final approved Electrical SLDs by the
Engineer-In-charge.

12) For Hostel blocks-2 and Hostel block-3, the above power distribution scheme mentioned for hostel
block 1 shall be followed.

NOTE: (i) All the MCCBs above 200A rating in all the LT panels shall have microprocessor based
communicable safety release with over current, short circuit and earth fault protection with RS-485
port.

(i) All the incomers and outgoings in all the LT panels shall be provided with MFMs (showing minimum
parameters as |, V, PF, KVA, KVAh, KWh, KVARh etc.) having RS-485 communication port.

Other General Specifications to be complied by the contractor:

Distribution Boards:

a) Distribution boards along with the controlling MCB's/Fuse or Isolator as shown shall be fixed in an M.S.
Box with hinged door suitable for recessed mounting in wall. Distribution boards shall be made of
minimum 16 SWG steel sheet duly rust inhibited through a process of de-greasing, acid pickling,
phosphating and powder coated to an approved colour of adequate micron rating duly approved by
Engineer/Employer/architect/consultant.

Three phase boards shall have phase barriers and a wire channel on three sides. Neutral bars shall be
solid tinned copper bars with tapped holes and chase headed screws. For 3 phase DB's, 3.
independent neutral bars shall be provided for per phase isolation in addition to main neutral links.

b) Conduit knockouts shall be provided as required/shown on drawings and the entire board shall be
rendered dust and vermin proof with necessary sealing gaskets. The top and bottom side of DB should
be detachable.

c) All DB's shall be using copper insulated Busbars of appropriate rating. Bus bars shall be suitable for
the incoming switch rating and sized for a temperature rise of 35° Cover the ambient. Each board shall
have two separate earthing terminals. Circuit diagram indicating the loaddistribution shall be pasted
on the inside of the DB as instructed. Two earthing terminal for single phase and two terminals for 3
phase DB's shall be provided with one earth strip connecting the studsand the other earth link should
be provided with base insulator in such a way that link should in contactwith body of distribution board.
Door earthing for DBs to be provided. (If it is 2 leaf door, then 1 no earthing per door).
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RCCB/RCBO:

a) The RCCB should suffices all the requirements of BIS as per code BIS - 12640 (Part |) - 2000. The
RCA should be current operated and not on line voltage.

b) The RCCB/RCBO should ensure mainly the following functions.
1) Measurement of the leakage & fault current value.
2) Comparison of the Leakage & fault current with a reference value.

c) The RCCB/RCBO should have a toroidal transformer which has the main conductors of primary (P -
N) which check the sum of the current close to zero. All metal parts should be inherently resistant to
corrasion and treated to make them corrosion resistant. It should be truly current operated. It should
operate on core balance torroidal transformer. Its accuracy should be £ 5 %. It should operate even in
case of neutral failure. It should trip at a present leakage current within 30 M.S. It's enclosure should be
as per IP 30. It's mechanical operation life should be more than 20,000 operations. It should conform
to all national and international standards like BIS, BS 4293 - 1983, CEE 27 (International commission
Rules for the approved of electrical equipment).

MCB/ Isolators:

Miniature circuit breakers shall be quick make and break and break type conform with British standard BS :
3871 (Part-l) 1965, IEC 898-1995 and BIS :8828 (1996). The housing of MCBs shall be heat resistant and
having a high impact strength. The fault current of MCBs shall not be less than 10000 amps, at 230 volts.
The MCBs shall be flush mounted and shall be provided with trip free manual operating mechanism with
mechanical "ON" and "OFF" indications.

The circuit breaker dollies shall be of trip free pattern to prevent closing the breaker on a faculty current.
Tightening torque at terminals shall be not less than 2.5 Nm. Power losses should not be more than as
specified in IEC 898-1995.

The MCB contact shall be silver nickel and silver graphite alloy and tip coated with silver. Proper arc chutes
shall be provided to quench the arc immediately. MCB's shall be provided with magnetic fluid plunger relay
3 as for over current and short circuit protection. The over load or short circuit devices shall have a
common trip bar in the case of DP and TPN miniature circuit breakers. All the MCB's shall be tested and
certified as per Indian Standard, prior to Installation.

For protection of electric circuits with equipment that does not cause surge current (i.e. lighting and socket
outlet circuits)'B' curve MCB to be used in which magnetic releases operates between 3and 5 In.

For protection of electric circuits with equipment that cause surge current (i.e. inductive and motor circuits)
'C’ curve MCB to be used in which magnetic releases operates between 5and 10 In.

For protection of electric circuits with equipment that cause surge current (i.e. transformer, heavy start
motors circuits) 'D’ curve MCB to be used in which magnetic releases operates between 10 and 15 In.

Isolators shall confirm to BIS 13947-3 and |IEC 60947-3.
Flame Proof DB

Flameproof Distribution boards should be suitable for Gas Groups Class Il. It should be made of cast
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Aluminum Alloy LM6. And also required to have necessary provisions as per relevant standards. All the
hardware should be made out of stain steel.

Miniature Circuit Breakers (MCB), MCCB and Distribution Boards shall be custom designed and supplied
to house various capacities and combination of MCB, MCCB, Switches, Fuses;, Indicating Lamps, Busbar
Panels as specified.

The enclosure shall be flame proof and suitable for indoor / outdoor installation as per requirement. A
canopy shall also be supplied, if it is located in outdoor area. Panel board shall have external fixing lugs,
and shall be suitable for mounting on vertical face such as wall / column, or steel pedestal.

Panel shall comprise of one four-pole incoming isolating device, bus bars and required number of outgoing
feeder-isolating devices equally distributed over the phases. Each outgoing shall have 2 pole isolation viz.
Phase and neutral. The number of outgoing feeders, and rating of both incomer and outgoing shall be as
required/as mentioned in BOQ. Incomer, busbars, and outgoing feeder elements shall be housed in
separate compartments. The separation between the compartments should be such that no flame
propagation is allowed.

Incomer shall have mechanical On and Off indication and facility for pad locking the operating handle in off
position. An explosion proof cable gland for incoming cable shall be provided, suitable for cable size
required. Crimping type lugs shall be provided for incoming cable. Bus bars shall be made of high
conductivity copper and supported by non-hydroscopic insulators. Individual compartments shall have
separate inspection covers secured by screws / bolts requiring special tools for opening.

A separate internal and external earthing link to be provided with required no's of ways. Terminals shall be
provided in an independent compartment for connection of outgoing cables. Terminals should be anti-
loosening type and suitable for required sq. mm-copper/aluminium.

Caution plates shall be provided on the inspection covers to avoid opening without isclation. Nameplates
shall be provided for each outgoing circuit, and for the complete panel indicating panel number.

All internal and external surfaces shall be powder coated with two coats of epoxy-based paint. Colour
shade of final paint shall be as per relevant standards. The finished panels shall be dried in stoving ovens
in dust free atmosphere. Panel finish shall be free from imperfections like pinholes, orange peels, runoff
paint etc. All unpainted steel parts shall be cadmium plated /stain less steel or suitably treated to prevent
rust formation. All moving elements shall be properly greased.

3.0 RISING MAIN & BUS BAR TRUNKING

Scope

The specification covers design, manufacturing, supply, installation, testing and commissioning of
Sandwichtype bus bar trunking for use as feeder bus bars for interconnection between separate electrical
equipment /load centers, and for use as plug in bus bar risers.

System details

The bus bar shall be suitable for operation in a 1000V system, with frequency of 50 Hz having 100%
neutraland integral earth.

The bus duct, tap off boxes, adaptor units shall conform to IEC 61439-6 for all protection certification.
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Upward transmission of power inside the buildings shall be done with factory made air insulated compact
type rising mains with copper bus bar with all accessories i.e; adapter box, cable end box, tap-off box
with MCCB. Rating of rising mains shall be decided as per connected load of the buildingad future
expansion and as approved by Engineer —in —Charge. Rating of rising mains in various building shall be
minimum of 100 amps, 200 amps (Sc rating for 1 sec. -15KA), 315 amps (Sc rating for 1 sec. - 20KA),
400 amps (Sc rating for 1 sec. - 25KA),630 amps (Sc rating for 1 sec. - 45KA),800 amps (Sc rating for 1
sec. - 50KA) as per design / connected load and future expansion.

Design & Construction requirements — Sandwich bus bars

General

The busbars shall be of sandwich construction, non-ventilated design. It shall be possible to mount
thebusbar system in any orientation, without affecting the current rating.

The bus duct shall consist of three phases and neutral bus bar permanently positioned dust and vermin
proof and the degree of enclosure protection shall be IP 54 for indoor installation and shall be IP-65 with
canopy for outdoor installation as per schedule of quantities. Housing shall have provision to run external
earthing throughout the trunking.

Busbars

The bus bars shall of high conductivity, Copper as specified in the tender.

Where an earth conductor is required, it shall be a separate, integral earth conductor, of the same high
conductivity material as the phase conductors.

Insulation

The bus bars shall be insulated throughout their length by Epoxy with Mylar/ Mylar class B. The insulation
material used shall be of Class B (130 deg. C). The insulation must comply with UL 94 V-O. All insulation
material between conductors and joints shall be halogen free and self extinguished type.

The temperature rise at external surface of bus way shall not exceed 55 deg C rise above the ambient
temperature as per IEC 61439-6 standards when operating at rated load current.

Protection degree of the housing and joints shall be IP55 for indoor and IP65 for outdoor.Canopy shall be
provided throughout the length of bus way for outdoor application.

Housing: The housing shall be made of minimum 1.6mm extruded Aluminum case duly enameled sheet
steel, with an epoxy powder coated paint finish. The housing shall be profiled suitably, to provide higher
strength and efficient heat dissipation and to reduce hysteresis and eddy current losses. The width of the
housing shall preferably be the same for all ratings of busbars, in order to provide interchangeability of tap
off boxes.

Joints

The joints between sections shall be made so as to provide flexibility during installation and expansion /
contraction of busbar during operation. The joints shall be of the single bolt type and shall be removable
as separate sub assembly.

The joint construction must have the following features:-
a) Heat expansion of at least 3mm per joint.

b) The joint insulation must be of one piece molded design and not have any cut edges which can
absorb moisture.
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c) The joint construction must allow a +/- 14mm adjustment at the time of installation, for ease of
adjusting to site measurement variations.

d) The joint bolt must be insulated with a bolt insulator. The bolt insulator must be of molded one piece.

e) The joint system must be designed in a way that the installer cannot insert the busduct length too far
and damage the bolt insulator.

f) The busbar ends shall not have holes or slots at the joints — the electrical continuity shall be through
pressure plates, achieving a high area of joint cross section and expansion capability.

g) It shall be possible to install and remove the joints without disturbing the busbar run.

End termination

At the termination either on the transformer side or on the panel side, bus duct shall be provided with
flangeends, adopter box and copper flexible (preferably multi sheet types) to connect bus bar of bus duct
to bus bar of panels or transformer terminals. Rubber bellows at the transformer end to be provided
Accessories:

A full range of accessories like bends, end flanges, end feed units, and support brackets etc. shall
be available.

Installation

Bus ducts running along the wall shall be supported at intervals not exceeding 1.5 m. In case of
branching, there shall be support on all branches at a distance of 300 mm from the point of branching,
Support shall not be less than 40 x 40 x 6 mm MS angle secured in an approved manner. Supports may
also be provided in the form of brackets fixed to walls where the duct runs along the wall. In case of
ceiling suspended bus ducts, supports made out of 40x40x6 mm MS angle iron shall be provided along
with 12mm dia MS rod withthreading and nut bolts. The horizontal distance between two such supports
shall not be more than 1200 mm. The ducts support shall be suspended from suitable approved
suspension devices provided in the ceiling. Fire barrier shall be provided at each floor/wall crossing as
per relevant IS code. Continuous earth bus of suitable size shall be provided along with throughout the
length of Bus duct. Fire barrier of 2hrs ratingshall be provided on each floor.

Testing

The busbars shall be type tested at a reputed international test laboratory (ASTA or CPRI) for short circuit
withstand. The test shall be for a minimum duration of 1 second. Tests shall be performed for all current
ratings, covering the different frame sizes of the manufacturer.

Degree of ingress protection (IP rating) shall also be tested at any reputed independent laboratory. This
testshall be for IP54 for indoor application and 1P65 for outdoor application for sandwiched busbars. All
tests should be as per |IEC 439 -6.

The following tests shall be carried out at site and test results to be recorded: -

a) Insulation resistance
b) Earth continuity test

Tap Off Boxes:
The tap-off box shall have IP55 protection.

Bolt-on tap off boxes shall be installed to the joints without changing or adding any piece. Bolt-on tap
offboxes shall be able to be moved between different rated bus ways.
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Plug-in tap off boxes shall be suitable to install or removed from bus bars without switching off the power

onthe bus bar.

Contacts of plug-in tap off box shall be plated by silver.

Tap off boxes shall be manufactured of sheet steel and epoxy painted RAL3020 colour. Plug-in tap off

boxes shall have electro-mechanical safety interlock system. Which means;

a) Electro-mechanical interlock mechanism shall ensure that the tap off box cannot be removed
mechanically from the bus bar, when the switch is at “ON" paosition.

b) Electro-mechanical interlock mechanism shall ensure that, cover of the box can be opened only, when
theswitch is at "OFF” position.

c) When the cover is opened, inside protection degree shall be minimum |IP2X against accessing to
liveconductors.

d) While inserting the contacts of plug-in tap off box, earth contact shall make the first touch. while
removing, it shall be disconnected last.

Tap off boxes shall be suitable for any brand of MCCBs. Electromechanical interlock mechanism
shall besuitable for all these MCCBs too.

End Feed Unit:

The End feed unit will be manufactured from 1.6mm thick steel with epoxy painted RAL 7038 ( or any
such other shade ). Inside the End feed unit MCCB/ACB of required rating and specification will be
located. End feed units at top will be connected to Bus bars of Rising Mains through solid connections.
Terminals at the bottom will be provided to accept cable connections as required. The operating handle
of MCCB/ACB will beinterlocked so that the door can be opened only when MCCB or ACB are in off
position. The current rating of MCCB should correspand with current rating of bus bar trunking and short
circuit breaking capacity with onesecond short circuit withstand of bus bar trunking.

Drawing:
Detailed layout and fabrication 3D drawings showing the sizes of bus bars enclosure, fixing, details,

supports, bends, joints, wall entry assembly etc. shall be submitted by the Contractor for approval of
Engineer/Employer's comments /modifications suggested by; the Employer shall be incorporated by the
Contractor.

Certifications:

Each bus bar rating shall have a separate type test certificate as per latest IEC 61439-6 from an
independent internationally accredited laboratory (like KEMA, ASTA etc.) for all test specified in standard:

1) Strength of material and arts

PART 1 - Resistance to corrosion
2) Properties of Insulating materials

a) Thermal Stability of enclosure

PART 2 - Resistance to abnormal heat and fire due to internal electric effect
3) Mechanical impact

4) Marking

5) Ability to withstand mechanical loads

a) Straight bus bar trunking unit
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b) For joints

c) Resistance of enclosure to crushing

8) Degree of protection of assembly

7) Clearance & Creepage distance
8) Protection against electric shock and integrity of protective circuit.
a) Effective continuity between the exposed conductive parts of the assembly and the protective circuit
b) Short circuit withstands strength of the protective circuit.
9) Dielectric properties
a) Power frequency withstand
b) Impulse voltage withstands

10)Verification of temperature rise

11)Short circuit withsland strenglh
12)Resistance to flame propagation
13)Fire resistance in binding penetration
14)lmpact resistance of IK10 test

Each product shall have a “Type Label” including coding system, which identifies the brand, type of the
unit, number of conductors and electrical details. The same coding shall be on the related certificate.

The size of the conductor should be clearly specified on the certificate.

Rating details:

(I) Rated Operational Veltage: 1000 V,

(I} Protection Degree: IP 55 (indoor) & IP65 with canopy (outdoor), IP67 & IP68
() Standard insulation Voltage: 1000 V

() Rated frequency: 50 HZ

(IV) Impulse voltage: 8 KV

(V) Asymmetrical short circuit current: As specified in the BOQ

(V) Maximum Temperature rise above ambient temperature: 55°C

(V1) Ambient temperature: 50° C peak

4.0 CABLE TRAY AND RACEWAY:
CABLE TRAY

The cable tray shall be fabricated out of 1.6mm(up to 30mm width) and with 2 mm thick(above 30mm
width) slotted/ perforated Gl sheets as channel sections,single or double bended. The channel sections
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shall be supplied in convenient lengths and assembled at site to the desired lengths. Cable tray shall be
galvanized with zinc coating as per CPWD specifications.

The jointing between the sections shall be made with coupler plates of the same material and thickness
as the channel section. Two coupler plates, each of minimum 200mm length, shall be bolted on each of
the two sides of the channel section with 8mm dia round headed bolts, nuts and washers. In order to
maintain proper earth continuity bond, the paint on the contact surfaces between the coupler and cable
tray shall be scraped and removed before the installation.

The permissible uniformly distributed load for various type of cables trays and for different supported
span shall be as per BIS. The width of the cables tray shall be chosen so as to accommodate all the
cables In one tier, plus 30 to 50% additional width for future expansion. This additional width shall be
minimum 100mm. The overall width of one cable tray shall be limited to 1000mm.

Factory fabricated bends, reducers, tee / cross junction. Etc., shall be provided as per good engineering
practice. The radius of bends, junctions etc. shall be less than the minimum permissible radius of bending
of the largest size of cable to be carried by the cable tray.

The cable tray shall be suspended fram the ceiling slab with the help of 10 mm dia MS round or 25 mm
x 5 mm flats at specified spacing. Flat type suspenders may be used for channels up to 450 mm width
bolted to cable trays. Round suspenders shall be threaded and bolted to the cable trays or to independent
support angle 50 mm x 50 mm x 5mm at the bottom and as specified These shall be grouted to the ceiling
slab at the other and through an effective means, as approved by the Engineer, totake the weight of the
cable tray with the cables.

The entire tray (except in the case of galvanized type) and the suspenders shall be painted with two
coats of red oxide primer paint after removing the dirt and rust, and finished with two coats of spray paint
of approved make synthetic enamel paint.

The cable tray shall be bonded to the earth Terminal of the switch bonds at ends.

The cable tray shall be measured on unit length basis, along the center line of the cable tray, including
bends, reducers, tees, cross joints, etc, and paid for accordingly.

The ladder type of cable tray shall be fabricated of double bended channel section longitudinal members
with single bended channel section rungs of cross members welded to the base of the longitudinal
members at a center to center spacing of 250 cm as per BIS.

RACEWAY

Gl Trunking made up of Pre Galvanized sheet metal with zinc coated steel sheet double folded and arc
welded. The double folding ensures that the impact resistant is high and no concrete seepage occurs.
Raw Material Specification: (Indian Standards BIS 277:2003). The material thickness should be 1.6mm
with a standard length of 2.5mtrs.The trucking should be compartmentalized for provision of data, power
and voice cables. The trucking should have a depth as mentioned in the BOQ with threeftwo/one
compartments as mentioned in BOQ. The MT Racks also has their respective joint sleeves, which acts
ascouplers to join the lengths.

The joint sleeves too come with pre galvanized sheet steel material with double folding. The joint sleeves
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are provided with fixing screws on the top cover to tighten the trucking lengths.

Access outlets, manufactured from high-pressure die cast material with top cover made of robust
metallic steel plate of 2.5mm thickness. The top lid has a provision for recess of 8mm to accommodate
carpet/tiles. The trap cover must be provided with Electrostatic Polyester Epoxy Coating. The trap cover
also comes with flexible rubber grommet openings for input cable connections. The trap frame is welded
with a die cast to the lid ensuring easy opening and maximum safety to user. The base of the box is
made of pre-galvanized sheet steel with a thickness of 1mm. The base box has a provision to
accommodate three compartment trucking to run Mains Voltage & Extra Low Voltage cables. The system
must have Positive Double Earthling Connections. The base box has the provision to accommodate
25/38mm deep trucking with a Knockout up to 225mm width. The box comes with the accessory tray with
power and data plates pre-fixed. These power plates can accommodate a maximum of up to 17modules
of citric wiring accessories. The data plates are angular designed for flexible connection of RJ450utlets.
Height adjustment: The system must have the stainless steel levelling screws to ensure perfect flush with
finished floors Available Dimensions: 250*250*60-75mm. Load bearing Capacity: Up to 2 tons

EARTHING:

Scope

This chapter covers the essential requirements of earthing system components and their installation. All
the earthing works shall be executed in accordance with CPWD General Specifications. For details not
covered in these specifications IS code of Practice on Earthing (1S 3043 : 1987) shall be referred to. All
the earthing works to be executed as per the approved design & drawings by Engineer-In-Charge.

Application

(i) The electrical distribution system in the Department is with earthed neutral (i.e. neutral earthed at
the transformer / generator end). In addition to the neutral earthing, provision is made for earthing
the metallic body of equipment and non- current carrying metallic components in the sub-station, as
well as in the internal/ external electrical installations.

(i) Earthing system is also required for lightning protection, computer installations and hospital operation
theaters, etc. for functional reasons.

(iii) Earthing requirements are laid down in Indian Electricity Rules, 1956, as amended from time to time,
and in the Regulations of the Electricity Supply Authority concerned. These shall be complied with.

(iv) Application for Internal E.I.

(a) Every sub-main will have earth continuity conductor to run along with sub-main wiring. In case of 3-
phase sub-main wiring two earth continuity conductors shall be provided.

(b) Every circuit will have its earth continuity conductor to run along with circuit wiring. In case of 3-phase
circuit two earth continuity conductors shall be provided.

(c) Looping of earth is allowed only in case of point wiring.

(d) When 2/3 power outlets are looped to one circuit, earth looping of these outlets is permissible.

Types of Electrodes & Material

Earth Electrodes
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Types

The type of earth electrode shall be any of the following, as specified. (For selection criteria in designs,
Appendix F of CPWD Specifications may be referred to).

(a) Pipe earth electrode.

(b) Plate earth electrode.

(c) Strip or conductor earth electrode.

Electrode Materials and Dimensions

(i) The materials and minimum sizes of earth electrodes shall be as per Table IX (revised).

(ii) Gl pipe electrodes shall be cut tapered at the bottom, and provided with holes of 12 mm dia, drilled
not less than 7.5 cm from each other upto 2 m of length from the bottom.

(i) The length of the buried strip or conductor earth electrode shall be not less than 15 m. This length
shall sultably be increased if necessary, on the basis of the information avallable about soil
resistance, so that the required earth resistance is obtained. Prior approval of the Engineer-in-charge
shall be taken for any such increase in length.

(iv) All hardware items used for connecting the earthing conductor with the electrode shall be of Gl in
the case of Gl pipe and Gl plate earth electrodes, and forged tinned brass in case of copper plate
electrodes.

Earthing Conductor & Sizes

(i) The earthing conductor (protective conductor from earth electrode up to the main earthing
terminal/earth bus, as the case may be) shall be of the same material as the electrode, viz. Gl or
copper, and in the form of wire or strip as specified.

(i) The size of earthing conductor shall be specified, but this shall not be less than the following (For
calculating the size of the earthing conductor in design, Appendix F(CPWD Specifications) para
3.5.1).

(a) 4 mm dia (8 SWG) copper wire,
(b) 25 mm x 5mm in the case of Gl strip, or
(c) 25mm x 5mm in the case of copper strip.

(i) Earthing conductor larger than the following sectional areas need not be used, unless otherwise
specified.

(a) 150 sg.mm. in case of Gl, or

(b) 100 sg.mm. in case of copper.

Earth Continuity / Loop Earthing Conductor & Sizes
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(i) The material and size of protective conductors shall be as specified below (for criteria in design of these
Appendix F may be referred to):

Size of phase conductor Size of protective conductor of the same material as phase
conductor

Up to 4 sq.mm. Same size as that of phase conductor Same size as that

Above 4 sq.mm. up to 16 sq.mm. of phase conductor 16 sq.mm. Half of the phase

Above 16 sq.mm. up to 35 sq.mm. conductor

Above 35 sg.mm.

Location for Earth Electrodes

(v) Normally an earth electrode shall not be located closer than 1.5 m from any building. Care shall be taken
to see that the excavation for earth electrode does not affect the foundation of the building; in such cases,
electrodes may be located further away from the building, with the prior approval of the Engineer-in-
charge.

{vi) The location of the earth electrode will be such that the soil has a reasonable chance of remaining moist
as far as possible. Entrances, pavements and roadways, should be avoided for locating earth electrodes.

Installation
Electrodes
Various Types of Electrodes

(i) (a) Pipe electrode shall be buried in the ground vertically with its top at not less than 20 cm below the
ground level. The installation shall be carried out as shown in Fig. 11 (revised) (CPWD Spec Internal
Electrical works 2013).

(b) In locations where the full length of pipe electrode is not possible to be installed due to meeting a
water table, hard soil or rock, the electrode may be of reduced length, provided the required earth
resistance result is achieved with or without additional electrodes, or any alternative method of earthing
may be adopted, with the prior approval of the Engineer-in-charge. Pipe electrodes may also be installed
in harizontal formation in such exceptional cases.

(ii) Plate electrode shall be buried in ground with its faces vertical, and its top not less than 3.0 m below the
ground level. The installation shall be carried out as shown in Fig. 12 (revised) (CPWD Spec Internal
Electrical works 2013).

(iii) When more than one electrode (plate/pipe) is to be installed, a separation of not less than 2 m shall be
maintained between two adjacent electrodes.

(iv) (a) The strip or conductor electrode shall be buried in trench not less than 0.5m deep.

(b) If conditions necessitate the use of more than one strip or conductor electrode, they shall be laid as
widely distributed as possible, in a single straighttrench where feasible, or preferably in a number of
trenches radiating from one point.

(c) If the electrode cannot be laid in a straight length, it may be laid in a zigzag manner with a deviation
upto 45 degrees from the axis of the strip. It can also be laid in the form of an arc with curvature more
than 1 m or a polygon,

Artificial Treatment of Soil
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When artificial treatment of soil is to be resorted to, the same shall be specified in the schedule of work.
The electrode shall be surrounded by charcoal / coke and salt as indicated in Fig. 11 and 12 (CPWD
Spec Internal Electrical works 2013). In such cases, excavation for earth electrode shall be increased as
per the dimensions indicated in these figures.

Watering Arrangement

(v) In the case of plate earth electrodes, a watering pipe 20 mm dia. Medium class pipe shall be provided
and attached to the electrodes as shown in Fig. 11 and 12(CPWD Spec Internal Electrical works
2013). Afunnel with mesh shall be provided on the top of this pipe for watering the earth.

In the case of pipe electrodes, a 40 mm x 20 mm reducer shall be used for fixing the funnel with
mesh.

(vi) The watering funnel attachment shall be housed in a masonry enclosure of size not less than 30 cm
x 30 cm x 30 cm.

(vii}  Acastiron/MS frame with MS cover, 6 mm thick, and having locking arrangement shall be suitably
embedded in the masonry enclosure.

Earthing Conductor (Main Earthing Lead)

(i) In the case of plate earth electrode, the earthing conductor shall be securely terminated on to the
plate with two bolts, nuts, check nuts and washers.

(i) In the case of pipe earth electrode, wire type earthing conductor shall be secured as indicated in Fig.
11 (CPWD Spec Internal Electrical works 2013) using a through bolt, nuts and washers and
terminating socket.

(iii) Adouble C-clamp arrangement shall be provided for terminating tape type earthing conductor with Gl
watering pipe coupled to the pipe earth electrode. Galvanized “C” shaped strips, bolts, washers, nuts
and check nuts of adequate size shall be used for the purpose,

(iv)  The earthing conductor from the electrode up to the building shall be protected from mechanical
injury by a medium class, 15 mm dia. Gl pipe in the case of wire, and by 40 mm dia, medium class
Gl pipe in the case of strip. The protection pipe in ground shall be buried at least 30 cm deep (to be
increased to 60 cm in case of road crossing and pavements). The portion within the building shall be
recessed in walls and floors to adequate depth in due co-ordination with the building work.

(v) The earthing conductor shall be securely connected at the other end to the earth stud/earth bar
provided on the switch board by:

(a) Soldered or preferably crimped lug, bolt, nut and washer in the case of wire, and

(b) Bolt, nut and washer in case of strip conductor.

In the case of sub-stations or alternators, the termination shall be made on the earthing terminal of
the neutral point on the equipment and/or the earth bus, as the case may be.

Loop Earthing/ Earth Continuity Conductor

(i) Earth terminal of every switchboard in the distribution system shall be bonded to the earth bar/
terminal of the upstream switch board by protective conductor(s).

(ii) Two protective conductors shall be provided for a switchboard carrying a 3-phase switchgear
thereon. )
(ifi) Loop earthing of individual units will not be however necessary in the case of cubicle type
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switchboards.

(iv) The earth connector in every distribution board (DB) shall be securely connected to the earth stud/
earth bar of the corresponding switch board by a protective conductor.

(v) The earth pin of socket outlets as well as metallic body of fan regulators shall be connected to the
earth stud in switch boxes by protective conductor. Where the switch boxes are of non-metallic type,
these shall be looped at the socket earth terminals, or at an independent screwed connector inside
the switch box. Twisted earth connections shall not be accepted in any case.

(vi) Earth Resistance

(vii)  The earth resistance at each electrode shall be measured. No earth electrode shall have a greater
ohmic resistance than 5 ohms as measured by an approved earth testing apparatus. In rocky soil
the resistance may be up to 8 chms.

(vii)  Where the above stated earth resistance is not achieved, necessary improvement shall be made by
additional provisions, such as additional electrode(s), different type of electrode, or artificial chemical
treatment of soll etc., as may be directed by the Engineer-in-charge.

Marking

(viii) Earth bars/terminals at all switch boards shall be marked permanently, either as “E" oras
(ix) Main earthingterminalshallbemarked “SAFETYEARTH-DONOTDISCONNECT".

Use of Residual Current Devices (RCDs)

An extract on selection and application of RCDs (also known as RCCBs) from IS 12640: 1988 is given
at Appendix G. Provision of RCD shall be specified in individual cases keeping in view the type, use,
importance, system of earthing and nature of electrical installations to be protected by the RCCBs,
requirements of the local electric supply company, etc. The sensitivity shall be 30 mA, 100 mA, 300 mA,
or 500 mA, as specified.

TABLE IX (Revised)
Materials and Sizes of Earth Electrodes
[Clause 8.2.1.2()]

Type of Electrodes Material Size
: : 40 mm dia
i I 4.50 m long (without any joint)
Plate Gl 60 cm x 60 cm x 6 mm thick
Copper 60 cm x 60 cm x 3 mm thick
Strip Gl 100 sq. mm section
Copper 40 sq. mm section
Conductor Copper 4 mm dia (8 SWG)

Note : Galvanization of Gl items shall conform to Class IV of IS 4736 : 1986.

NOTE: (i)All Earthing works shall be carried out as per CPWD General Specifications for Electrical
works with latest amendments up to date.
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(ii)The Neutral earthing of DG sets shall be done with Copper plate earthing only.

LIGHTNING PROTECTION:
General :

Lightning Protection System shall be in accordance with IEC 62305-3, and NBC -2016. Zone of
Protection The zone of protection of a lightning conductor defines the space within which a lightning
conductor provides protection against a direct lightning stroke by diverting the stroke to itself. For a single
vertical conductor, this zone is described as a cone with its apex at the highest point of the conductor
and with an angle called as protective angle. For the purpose of providing an acceptable degree of
protection the protactive angle of termination networl shall be considered as 4°. Between two or more
vertical conductors of equal height spaced at a distance not exceeding twice their height, the protective
angle within the space bounded the air termination shall be taken as 60° to the vertical, while the
protective angle away from the conductor will be taken as 45° to the verticals.

Selection and execution of lighting protection system as per the approved design and drawings and
instructions of Engineer-In-Charge.

Material and Dimensions:

The materials of lightning conductor, down conductors, earth termination etc. shall be copper / Gl as per
schedule of quantities and shall be protected against corrosion. All air terminations and down conductors
shall be of copper / Gl as per schedule of quantities and shall conform to BIS/IEC: 62305-2010.

Joints and Bonds

The lightning protective system shall have as few joints as far as possible. Wherever joints in the
conductor are necessary they shall be mechanically and electrically effective, and shall be riveted and
brazed in case of copper and by welding / bolting in case of Gl in an approved manner. Earth
Terminations Each down conductor shall have an independent earth termination. All the earth termination
shall be interconnected and shall be capable of isolation for testing.

Earth Electrode
Earth pits shall be as specified. The resistance of earthing system shall not exceed 1 ohm
Air Terminations Mesh (On the Terrace)

As an alternative to vertical air termination, grid of horizontal air termination may also be provided as per
BIS2309/IEC:62305-2010. Often combination of both may be provided when structure to be protected
for high ratio of length to height. Air termination mesh shall be provided not greater than 10mx20m. Down
conductor shall be not more than 10 m apart where the building height in more than 20 m.

The design shall be made according to BIS:2309/IEC 62305-3 using any or combination of three method
- Rolling sphere, Angle of protection and Mesh method as per defined lightning protection level.

v Rolling sphere method
v Mesh method
v Protective angle method

The designing is based on level of protection of individual building / structure determined by Risk
assessment. It differentiates between four classes of lightning protection system. A Class | lightning

Digitally signed b
MAHANKAL MAHANKALI SATEESH
Date: 2022.09.13
I SATEES 11:05:23 IST



protection system provides the maximum protection and a Class IV, by comparison, the least.

| Lighining peotection Probabilities for the Hmit values | Radius of the roling sphere Min. peak value
fovel 1P of the fightning current parameters {final striking distance hy) of current
< Mae, VaRseS 3C 0 Tabse 5| > MIn vakues aer 1o TNe © tinm linkA
HCEIWS1 EN 623050 | JEC 623051 BN E2N5-1
iy iR, {97 : il g
i 2% 287 & 0
il 097 198 30 5
i | 0585 199 Fi 3

Relations between lightning protection levels.
The rolling sphere method is the universal method of design particularly recommended for all types of
buildings / structure especially to geometrically complicated applications.

Separation distance shall be considered while designing the ELP as per IEC 62305-3which is essential
to avoid creepage flashover. It can be achieved either by maintaining physical separation distance or by
use of High voltage insulated (HVI) cable, as a down conductor to compensate the need of the separation
distance.

Lightning Protection components shall be tested for natural weathering and exposure to corrosion |.e.
Salt Mist Treatment test according to EN 60068-2-52 and Humid Sulphurous atmosphere treatment test
according to BS EN ISO 6988.

Metal compatibility shall be ensured to avoid corrosion and contact resistance at connection point.

External Lightning Protection comprises of below listed items: All components shall meet the requirement
of IEC 62305. standard.

Down conductor
In order to reduce probability of damage it is often necessary to have several parallel current paths. As
recommended by BIS/IEC:62305-2010 equal spacing of down conductors, 8 mm Copper \ AL \ Gl

external strip, around the building perimeter.

The down conductor must be kept in constant physical contact with the structure via conductive mounting
clamps.

Each down conductor shall be directly connected at the dedicated earthing pit and the dedicated earth
pit shall be connected to the other earth pits in the earthing grid.
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Fasteners

Conductors shall be securely fixed to the building to be protected by fasteners which shall be not more

than 1.20 meter apart for horizontal run and 1.0 meters for vertical run.

1 Air terminal
It shall be made of Aluminum/ Gl or it's alloy, as far as
possible drilling shall be avoided on roof top, The
terminal shall withstand wind velocity of 145 KM/hour.
2 Down conductor Preferably round conductor (long length, minimum

joints) shall be made of Aluminum / Gl or it's alloy, min
dia 8 mm.

3 Clamp for support
to conductor

The conductor shall be supported with the structure at
every 1 mtr, as far as drilling shall be avoided on roof
top.

4 Expansion piece It shall be used at every 20 -25 mtr to compensate the
expansion and contraction of metal due temperature
variation.

5 Cross connectors In case of conductors are crossing one over another/ T
joints “cross connector clamp” (universal clamps) shall
be used.

6 Test clamps

It shall be used for every down conductor at 1(approx.)
meter above to ground level (connection /disconnection
purpose).

7 Equi-potential bond

All metal (natural conductor) components shall be
bonded together with roof/down conductor for equi-
potential bonding

Workmanship

As per IS & instruction of Engineer In charge.

NOTE: All Lightning protection works shall be carried out as per CPWD General Specifications for

Electrical works with latest amendments up to date.
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MV CABLES AND LAYING:

MEDIUM VOLTAGE CABLES AND LAYING SCOPE :

The scope consists of Supply, laying, testing and commissioning of L.T. XLPE Cable.

Standards :

AS PER SCHEDULE OF APPLICABLE INDIAN STANDARDS
Cables :

All cables shall be 1100 Volt grade XLPE insulated PVC sheathed with or without steel/GI wire or flat
armoring as specified s. The cable shall conform to BIS-7098, Part I. The conductors shall be composed of
annealed Bare or tinned of high conductivity copper or Aluminium complying to BIS and cores colour coded
to the Indian Standards. All cables laid up to load should be without any joint.

All cables shall be new without any kind or visible damage. The manufacturers name, insulating material,
conductor size and voltage class shall be marked on the surface of the cable at every 600 mm centers.

Insulation:

The core insulation shall be with PVC compound applied over the conductor by extrusion and shall
confirm to the requirement of BIS-5831.

Core identification shall be provided with prominent and indelible Arabic numerals on the outer surfaceof
the insulation colour as under,

Single core - Red, Black, Yellow or blue.

Two core - Red and Black.

Three core - Red, Yellow, and blue.

Four core - Red, Yellow, Blue and Black.

3.5 core - Red, yellow, Blue and Black.(Reduced neutral)
Five core - Red, Yellow, Blue, Black and Light Grey.

In case of cables having more than 5 cores two adjacent (counting and directional) in each layer shall be
colored Blue and yellow respectively and the remaining cores shall be light grey.

Inner Sheath:

The inner sheath shall be applied over the laid up cores by extrusion and shall be of extruded XLPE
compound.

Armouring:

Armouring shall be applied over the inner sheath. Armour shall be of galvanized round steel wires up to
the cable diameter of 13 mm and above 13 mm galvanized flat steel wires shall be provided. Requirement
and methods of tests for armoured material and uniformity of galvanism shall be as per BIS-3975 and BIS
-2633.
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The outer sheath for the cables shall be applied by extrusion and shall be of PVC compound confirmingto
the requirement of compound of BIS-5831 for protection of the cable against atmospheric effect. Pollution
rodent and termite attack suitable chemical shall be added in PVC compound. Colour shall be black.

Testing and Inspection:

All the cables shall be tested and examined at the manufacturer work as per BIS code. All the materials
employed in the manufacturing of cable shall be subject to examination and testing after manufacture of
cable.

All routine and acceptance tests in accordance with the relevant standard shall be conducted on each
size of cables and shall be submitted to Employer at the time of hand over.
Packing and Marking:

Cables shall be dispatched in wooden drums of suitable barrel diameter, securely battened with the take
off end fully protected against mechanical damage. The wood used for construction of the drum shall be
properly seasoned. Sound and free from defect. Wood preventative shall be applied to the entire drum.
On flange of the drum, necessary information such as manufacturers name, type, size, voltage grade of
cable, length of cable in meters, drum no., cable code, ISI certification mark gross weight etc. shall be
printed. An arrow shall be printed on the drum with suitable instructions to show direction of rotation of
the drum. Cable shall be supplied in drum length as follows.

Workmanship for cable

Installation
a) Cables shall be laid in the routes marked in the drawings. Where the route is not marked, the
contractor shall mark it out on the drawings and also on the site and obtain the approval of the
Engineer before laying the cable. Procurement of cables shall be on the basis of actual site
measurements and the quantities shown in the schedule of work shall be regarded as a guide only.

b) Cables, running indoors shall be laid on walls, ceiling, inside shafts or 