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TECHNICAL SPECIFICATIONS 
 
1.00 GENERAL SCOPE OF WORK 

 
The scope of work shall cover internal and external electrical works for proposed 
RAJKUMARI AMRIT KAUR COLLEGE OF NURSING PRINCIPAL’S BANGALOW.  
The scope covers supply, installation, testing and commissioning of electrical works 
of the project including the following main items/systems: 

a. Internal electrification through concealed MS conduit and provide light points, 
fan points, socket outlets etc. including supplying, installation, testing and 
commissioning of light fixtures, fans etc.   

b. Providing MCB Distribution Boards and Panels (MDB/SDB) including 
submain wiring/cabling. 

c. Conduiting and wiring for telephone points including Main Telephone 
Distribution Boards (Tag Blocks), telephone outlets etc. complete with 
telephone cabling from tag blocks to telephone outlets.   

 
d. RCC/GI pipes for cable entry. 
 
e. Earthing of electrical installation complete in all respect.  

f. Submission of GA drawings of electrical equipments and getting approvals 
from HSCC before manufacturing/fabrication. 

g. Testing and commissioning of all electrical installations 

h. Any other works required for completion of electrical works. 
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2.00 REGULATIONS AND STANDARDS 

2.01 The installation shall conform in all respects to Indian Standard Code of Practice for 
Electrical Wiring Installations IS:732-1989. It shall also be in conformity with Indian 
Electricity Rules and the Regulations, National Electric Code, National Building 
Code, CPWD specifications and requirements of the Local Electric Supply Authority. 
In general, all materials, equipment and workmanship shall conform to the Indian 
Standards, specifications and code. Some of the applicable codes/standards are as 
under: 

      a) Guide for marking of insulated conductors   IS 5578 
 

b) Guide for uniform system of marking and    IS 11353 
Identification of conductor and apparatus terminals 

 
c) Low voltage switchgear and controlgear assemblies I S 8623 Part-1 to 3 

    
d) Degrees of protection provided by enclosures  IS 2147 

for low voltage switchgear and controlgear.  
 
e) Enclosed distribution fuseboards and cutouts for  IS 2675  

   voltages not exceeding 1000V AC and 1200 V DC 
 

f) Code of practice for selection, Installation and   IS10118 Part1-4 
maintenance of switchgear and controlgear. 

 
g) Low-voltage fuses for voltages not exceeding  IS13703 Part-1&2  

1000V AC or 1500V DC       
 

i) PVC insulated cables for working voltages upto and   IS 694 
 including 1100V.          
 
j) Conduit for electrical installations    IS 9537  
        
k) Accessories for rigid steel conduits for electrical wiring IS 3837 

 
l) Boxes for the enclosure of electrical accessories  IS 5133 

      
m) General and safety requirements for luminaries   IS 1913 

 
n) Code of practice for earthing           IS 3043 
 
o) Electrical accessories – circuit breakers for    IS 8828 

  Over current protection for household and  
Similar installations 

 
p) Low voltage switchgear and controlgear   IS 13947 Part 1-5 

 
q) Residual current operated circuit breakers   IS 12640 
 
r) Current Transformers     IS 2705 
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s) Voltage Transformers     IS 3156 
 
t) Direct acting indicating analogue electrical   IS 1248 Part-1 to 9 
 measuring instruments and their accessories 
 
u)  Control Switches (switching device for control IS 6875 Part-1 to 3 
  and auxiliary circuits including contactor relays) 
  for voltages upto and including 1000V ac and 1200V dc 
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3.00 INTERNAL ELECTRIFICATION OF BUILDING 
 
3.01 SCOPE 
 

As specified in subhead 1.00 
      
3.02 GENERAL 

The electrical Installation work shall be carried out in accordance with Indian 
Standard Code of Practice for Electrical Wiring Installation IS: 732-1989 and IS: 
2274-1963. It shall also be in conformity with the current Indian Electricity rules and 
regulations and requirements of the Local Electricity Supply Authority and Fire 
Insurance regulations, so far as these become applicable to the installation.  
Electrical work in general shall be carried out as per following CPWD Specifications 
with upto date amendment. 

      
-     Specifications for Electrical Works Part-I (Internal) by CPWD – 1994 or latest 

revision 
-       Specifications for Electrical Works Part-II (External) by CPWD – 1994 or    
            latest revision 

 
Wherever this specifications calls for a higher standard of material and or 
workmanship than those required by any of the above mentions regulations and 
specification then the specification here under shall take precedence over the said 
regulations and standards. 

 
3.03 DISTRIBUTION BOARDS. 
 

Distribution Board shall be standard type. Distribution boards shall contain miniature 
circuit breakers of rating specified in BOQ/DB Schedule.  
 
Miniature circuit breakers shall be quick make and quick break type with trip free 
mechanism. MCB shall have thermal and magnetic short circuit protection. All 
miniature circuit breakers shall be of 9 KA rated rupturing capacity unless otherwise 
specified.  
 
Neutral busbars shall be provided with the same number of terminals, as there are 
single ways on the board, in addition to the terminals for incoming mains.  An earth 
bar of similar size as the neutral bar shall also be provided. All live parts shall be 
screened from the front.  Ample clearance shall be provided between all live metal 
and the earth case and adequate space for all incoming and outgoing cables. A 
circuit identification card in clear plastic cover shall be provided for each distribution 
board. 
 
MCB's shall be provided on the phase of each circuit. The individual banks of MCB's 
shall be detachable. There shall be ample space behind the banks of MCB's to 
accommodate all the wiring. All the distribution boards shall be completely factory 
wired, ready for connections. All the terminals shall have adequate current rating and 
size to suit individual feeder requirements. Each circuit shall be clearly numbered 
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from left to right to correspond with wiring diagram. All the switches and circuits shall 
be distinctly marked with a small description of the service installed.      

 
Earth Leakage Circuit Breaker shall be current operated type and of 30mA sensitivity 
unless otherwise specified. It shall also provide over-current and short circuit 
protection i.e. it shall be MCB-cum-RCCB (Residual Current Circuit Breaker). In case 
ELCB doesn’t have inbuilt short circuit protection, same rating MCB have to be 
provided for short circuit protection along with ELCB. Cost of this MCB is deemed to 
be included in the cost of ELCB. ELCB shall be housed within the Distribution Board. 
 
Before procurement of Distribution Boards, MCB’s, ELCB’s (incomer and outgoings) 
etc., the contractor has to take approval of the DB Schedule/Drawings of each DB 
from the Engineer-In-Charge. The whole unit i.e. Distribution Board, MCB’s, ELCB’s 
etc. shall come from the manufactures premises/workshop. After inspection and 
clearance from the Engineer-In-Charge the same may be dispatched to site for 
installation. However if a single component (such as ELCB or MCB or DB) is 
required for any reason such as replacement, increase in no. of circuits in the DB, 
change in the load of existing circuit, change in the total load on a particular DB etc., 
the same may be ordered separately but after the approval of Engineer-In-Charge.  
 

3.04  METALLIC CONDUIT WIRING SYSTEM. 
 
3.04.1 TYPE AND SIZE OF CONDUIT. 
 

All conduit pipes shall be of approved gauge (not less than 16 SWG for conduits of 
sizes up to 32 mm diameter and not less than 14 SWG for conduit of size above 
32mm diameter) solid drawn or reamed by welding finished with black stove 
enameled surface. All conduit accessories shall be of threaded type and under no 
circumstances pin grip type accessories shall be used. The maximum number of 
PVC insulated 650/1100 volts grade copper conductor cable that can be drawn in 
conduit of various sizes shall be as per IS Code. No steel conduit less than 20mm in 
diameter shall be used. 

 
3.04.2 CONDUIT JOINTS. 
 

Conduit pipes shall be joined by means of threaded couplers, and threaded 
accessories only.  In long distance straight run of conduits, inspection type couplers 
at reasonable intervals shall be provided or running threads with couplers and 
jamnuts shall be provided. In the later case the bare threaded portion shall be treated 
with anti-corrosive preservative. Threads on conduit pipes in all cases shall be 
between 13 mm to 19 mm long sufficient to accommodate pipes to full threaded 
portion of couplers or accessories. 

      
Cut ends of conduit pipe shall have neither sharp edges nor any burrs left to avoid 
damage to the insulation of conductor while pulling them through such pipes. 

 
3.04.3 PROTECTION AGAINST CONDENSATION. 
 

The layout of conduit should be such that any condensation or sweating inside the 
conduit is drained out. Suitable precaution should also be taken to prevent entry of 
insects inside the conduit.          
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3.04.4 PROTECTION OF CONDUIT AGAINST RUST. 
 

The outer surface of conduit including all bends, unions, tees, junction boxes etc. 
forming part of conduit system shall be adequately protected against rust when such 
system is exposed to weather by being painted with two coats of oxide paint applied 
before they are fixed. In all cases, no bare threaded portion of conduit pipe shall be 
allowed. Unless such bare thread portion of conduit is treated with anticorrosive 
preservative or covered with approved  plastic compound. 

 
3.04.5 PAINTING OF CONDUIT AND ACCESSORIES. 
 

After installation, all accessible surface (if any) of conduit pipes, fittings etc. shall be 
painted with two coats of approved enameled paint or aluminium paint as required to 
match the finish of surrounding wall, trusses etc. 

 
3.04.6 RECESS/CONCEALED CONDUIT. 
 

The chase in the wall shall be neatly made and of ample dimensions to permit the 
conduit to be fixed in the manner desired. In the case of building under construction, 
conduit shall be buried in the wall before plastering and shall be finished neatly after 
erection of conduit. Incase of exposed brick/rubble masonry work, special care shall 
be taken to fix the conduit and accessories in position along with the building work. 
Entire work of chasing the wall, fixing the conduit in chases, and burring the conduit 
in mortar before plastering shall form part of point wiring work. 

      
The conduit pipe shall be fixed by means of staples or by means of saddles not more 
than 60cm apart or by any other approved means of fixing. Fixing of standard bends 
and elbows shall be avoided as far as practicable and all curves maintained by 
bending the conduit pipe itself with the long radius, which shall permit easy drawing 
in of conductors. All threaded joints of conduit pipe shall be treated with some 
approved preservative compound to secure protection against rust. Suitable 
inspection boxes to the barest minimum requirements shall be provided to permit 
periodical inspection and to facilitate replacement of wires, if necessary. These shall 
be mounted flush with the wall. Suitable ventilating holes shall be provided in the 
inspection box covers. Wherever the length of conduit run is more than 10 meters, 
then circular junction box shall be provided. 

 
3.04.7 METAL OUTLET BOXES & COVERS. 

 
The switch box shall be made of modular metal boxes with suitable size modular 
cover plates. Modular metal box shall be made of mild steel on all sides except on 
the front. 

 
The metal box (other than modular type) shall be made of metal on all sides except 
on the front. Boxes shall be hot dip galvanized mild steel. Metal boxes upto 20 x 30 
cm size M.S. box shall have wall thickness of 18 SWG and MS boxes above 20 x 30 
cm size shall be of 16 SWG.  The metallic boxes shall be painted with anticorrosive 
paint before erection. Clear depth of the box shall not be less than 60mm.  All boxes 
shall be covered from top with Phenolic laminated sheet of approved shade. These 
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shall be of 3 mm thick synthetic phenolic resin bonded laminated sheet as base 
material and conform to grade P-I of IS: 2036-1994. 

  
3.04.8 ERECTION AND EARTHING OF CONDUITS. 
 

The conduit of each circuit or section shall be completed before conductors are 
drawn in. The entire system of conduit after erection shall be tested for mechanical 
and electrical continuity throughout and permanently connected to earth conforming 
to the requirement by means of special approved type of earthing clamp effectively 
fastened to conduit pipe in a workmen like manner for a perfect continuity between 
the earth and conduit. 
 

3.04.9 SWITCHES. 
 

All 5 and 15 Amp switches shall be modular type of 240 volts A.C. grade. All 
switches shall be fixed on modular metal boxes. All 5 Amp socket shall be 5 pin type 
and 15 Amp socket shall be 6 pin type (unless otherwise specified) suitable for 15/5 
Amp.  All modular switches, sockets, telephone outlets, etc. shall be in off white 
finish unless otherwise specified. The switches controlling the lights or fans shall be 
connected to the phase wire of the circuit. Switch boards shall be located at 1200 
mm above finished floor level unless otherwise indicated on drawings or directed by 
Engineer-In-Charge. 
 
In case of computer power points, power points, telephone points etc. to be fixed on 
laminated partition board (furniture), same shall be fixed on laminated board (portion 
of laminated board meant for fixing power points) with base plate/cover plate as 
applicable, duly fixed with screws. 
 

3.04.10 COVER PLATE. 
 

All modular switches, sockets, telephone outlets etc. shall be fixed modular metal 
boxes with modular base plates and modular cover plates on top.  
 

3.04.11WALL SOCKET PLATE. 
 

Each outlet shall have a switch located beside the socket preferably on the same 
cover plate/modular base. The earth terminal of the socket shall be connected to the 
earth wire. 

 
3.05 WIRING. 
 

All PVC insulated copper conductor wires shall conform to relevant IS Codes. All 
wires/cables shall be stranded type irrespective of its size. Cable conductor size and 
material shall be specified in BOQ. 

 
All internal wiring shall be carried out with PVC insulated wires of 650/1100 volts 
grade. The circuit wiring for points shall be carried out in looping in system and no 
joint shall be allowed in the length of the conductors. Circuit wiring shall be laid in 
separate conduit originating from distribution board to switch board for light/fan. A 
light/fan switchboard may have more than one circuit but shall have to be of same 
phase.  Looping circuit wiring shall be drawn in same conduit as for point wiring. 
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Each circuit shall have a separate neutral wire. Neutral looping shall be carried out 
from point to point or in light/fan switchboards. A separate earth wire shall be 
provided along with circuit wiring for each circuit. For point wiring red/yellow/blue 
colour wire shall be used for phase and black colour wire for neutral. Circuit wiring 
shall be carried out with red, yellow or blue colour PVC insulated wire for RYB phase 
wire respectively and black colour PVC insulated wire for the neutral wires. Bare 
copper wire shall be used as earth continuity conductor and shall be drawn alongwith 
other wires.  No wire shall be drawn into any conduit until all work of any nature, that 
may cause injury to wire is completed.  Care shall be taken in pulling the wires so 
that no damage occurs to the insulation of the wire. 

 
 Before the wires are drawn into the conduit, the conduits shall be thoroughly cleaned 

of moisture, dust and dirt. Drawing and jointing of copper conductor wires and cables 
shall be as per CPWD specifications. 

      
 Maximum number of PVC insulated 650/1100 V grade aluminium/copper conductor 

cable conforming to IS : 694 - 1990 
--------------------------------------------------------------------------------------------------------------- 
Nominal    25mm        32mm         38mm            51mm           64mm 
Cross-Sectional  
area of conductor  
in Sq.mm. S    B S    B  S    B  S B          S    B 
----------------------------------------------------------------------------------------------------------------- 
 1  4    5     6   7    8    9    10 11 12   13 
----------------------------------------------------------------------------------------------------------------- 
1.5   10   8    18   12    -    -     -   -  -    - 
2.5    8   6    12   10    -    -     -   -   -    - 
4      6   5    10    8    -    -     -   -   -    - 
6   5   4      8     7    -    -     -   -   -    - 
10   4   3      6     5    8    6     -   - -    - 
16   2   2      3     3 6    5   10   7 12    8 
25      -   -      3     2    5    3      8   6   9    7 
35       -     -      -   -  3    2      6   5    8    6 
50          -   -      -     -    -    -      5   3   6    5 
70         - -     -     -     -    -     4    3  5 4 
---------------------------------------------------------------------------------------------------------------- 

NOTE : 
 
1. The above table shows the maximum capacity of conduits for a simultaneous 

drawing in of cables. 
 
2.  The columns headed `S' apply to runs of conduits which have distance not 

exceeding 4.25m between draw in boxes and which do not deflect from the straight 
by an angle of more than 15 degrees. The columns headed `B' apply to runs of 
conduit which deflect from the straight by an angle of  more than 15 degrees. 

   
3.   Conduit sizes are the nominal external diameters. 
3.05.1 JOINTS. 
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All joints shall be made at main switches, distribution board socket and switch boxes 
only. No joint shall be made in conduits and junction boxes. Conductors shall be 
continuous from outlet to outlet. 

      
3.05.2 LOAD BALANCING 
 

Balancing of circuits in three-phase installation shall be planned before the 
commencement of wiring and shall be strictly adhered to. 

      
3.05.3 COLOUR CODE FOR CIRCUIT WIRING. 
 

Colour code for circuit and sub main wiring installation shall be strictly followed. The 
colors to be followed are Red, Yellow, and Blue for R, Y & B phases respectively. 
Black for neutral and green for earth incase of insulated earth wire. 

      
3.05.4 CLASSIFICATION OF POINTS. 
 
3.05.4.1 General 
 

Classification and measurement of Point wiring shall be as per CPWD specification 
for Electrical Works (Part-I-Internal) 1994. 

 
3.05.4.2 Point Wiring (Modular) 

 
Definition of point wiring 
 

 A point (other than socket outlet point) shall include all work necessary in complete 
wiring to the light points/fan/exhaust fan/call bell point from the controlling 
switch/MCB. The scope of wiring for a point shall, however, include the wiring work 
necessary in tapping from another point in the same distribution circuit i.e. from first 
switch board (wiring from distribution board to first switch box is covered in the circuit 
wiring and is not in the scope of point wiring) to subsequent switch board(s) in the 
same distribution circuit. The point wiring includes all materials specified below 
including chasing the wall (in case of recessed wiring in wall), fixing the conduit and 
making the wall good as it originally was. It also includes supply, drawing, testing and 
commissioning of wires. 
 
Scope of point wiring 
 
Following shall be deemed to be included in point wiring. 
 
(a) Supply & fixing conduit & conduit accessories for the same and wiring cables 

(including supplying and drawing wires) between the switch box and the point 
outlet. [See also (i) below] 

(b) All fixing accessories such as clips, nails, screws, phil plug, rawl plug etc. as 
required. 

(c) Modular Metal boxes for control switches, regulators, sockets etc. recessed 
or surface type, modular base plates and modular cover plates over the 
same. 
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(d) Fan Box in slab with hook & cover, Outlet boxes, junction boxes, pull-through 
boxes etc. but excluding modular metal boxes if any, provided the 
switchboards for loose wires/conduit terminations. 

(e) In case of recessed wiring in wall the scope includes chasing of wall, fixing 
the conduit and making the wall good as it originally was. 

(f) Control modular switch (5/6A) as specified. 
(g) Ceiling rose or connector (in case of points for ceiling/exhaust fan point, 

prewired light fittings and call bells).  
(h) Connections to ceiling rose, connector, socket outlet, lamp holder, switch etc. 
(i) Interconnecting wiring between points on the same circuit, in the same switch 

box or from another. Interconnecting wiring from first switchboard to 
subsequent switch board(s). 

(j) Protective (loop earthing) conductor (as specified in the BOQ) from one 
metallic switch box to another in the distribution circuits, and from 
switchboard to each point (light/fan/exhaust fan/call bell etc). 

(k) Bushed conduit where wiring cables pass through wall etc. 
(l) Ceiling rose (in the case of pendants except stiff pendants). 
b) Lamp holder (in the case of goose neck type wall bracket, batten holder and 

fittings which are not prewired). 
c) Back Plate (in the case of stiff pendants). 
 
Note :-  In the case of call bell points the words “from the controlling switch or MCB” 

shall be read as “ from the ceiling rose meant for connection to bell push”. 
 
Measurement of Point Wiring (other than socket outlet points) 

i) There shall be no linear measurement for point wiring for light points, fan 
points, exhaust fan points and call bell points. These shall be measured on 
unit basis by counting, 

ii) No separate measurement shall be made for interconnections between points 
in the same distribution circuit and for the circuit protective (loop earthing) 
conductors between metallic switch boxes or Fixtures. 

 
3.05.4.3   Circuit and Submain Wiring  
 
 Circuit Wiring 
 
 Circuit wiring shall mean the wiring from the distribution board upto the tapping point 

for the nearest first point of that distribution circuit i.e. upto the nearest first switch 
box. 

 
 Submain Wiring 
 
 Submain wiring shall mean the wiring from one main/distribution switchboard to 

another. 
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 Measurement of circuit wiring and submain wiring 
 

(i) Circuit and submain wiring shall be measured on linear basis along the run of 
the wiring. The measurement shall include all lengths from end to end of 
conduit, exclusive of interconnections inside the switchboard etc. The 
increase on account of diversion or slackness shall not be included in the 
measurement. 

(ii) The length of circuit wiring with two wires shall be measured from the 
distribution board to the first nearest switch box in the circuit irrespective of 
whether neutral conductor is taken to switch box or not. 

(iii) When wires of different circuits are grouped in a single conduit, the same 
shall be measured on linear basis depending on the actual number and size 
of wires run. 

(iv) When circuit wires and wires of point wiring are run in the same conduit, 
circuit wiring shall be measured on linear basis depending on the actual 
number and sizes of wires run in the existing conduit. 

(v) Protective (loop earthing) conductors, which are run along the circuit wiring 
and submain wiring, shall be measured on linear basis and paid separately. 
This is not applicable if protective conductor is clubbed with the BOQ item of 
circuit and submain wiring. 

 
3.05.4.4  Power Plug Wiring  
 
 5A Plug Wiring 
 
 Wiring for all 5 A Socket Outlets shall be done with 2X1.5 sqmm PVC insulated 

copper wire in suitable size MS Conduit (including supplying and fixing MS Conduit) 
along with the earth wire as specified in the BOQ/Drawings, from the switchboard or 
15A power point as the case may be. 
 
Measurement of 5A point wiring shall be done on number basis (or as mentioned in 
schedule) from switchboard/15A power point to 5A point. Conduit of point 
wiring/power point wiring can also be used for 5A point wiring, butt both phase and 
neutral wires shall come directly from switchboard/power point. Looping of neutral 
shall not be done.  
 

 
 15A Power Plug Wiring 
 
 
 Wiring for all 15 A Socket Outlets/Geyser point shall be done with 2X4 sqmm PVC 

insulated copper wire in suitable size MS Conduit (including supplying and fixing MS 
Conduit) along with the earth wire as specified in the BOQ/Drawings, directly from 
the MCB-Distribution Board or from one power point to another in case of computer 
power points. Looping shall not be done in general 15A power points (other than 
computer power points). 

 
Measurement of power point wiring shall be done on number basis under following 
two subheads (as mentioned in schedule): 

i) Directly from MCB-Distribution Board to the Socket Outlets 
ii) From one Power point to other. 
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 Wiring for 20A Metal Clad Socket Outlets 
 
 Wiring for all 20A Metal Clad Socket Outlets shall be done with 2X6 sqmm PVC 

insulated copper wire in suitable size MS Conduit (including supplying and fixing MS 
Conduit) along with the earth wire as specified in the BOQ/Drawings, directly from 
the MCB-Distribution Board. Measurement of wiring for 20A Metal Clad Socket outlet 
shall be done on number basis i.e. complete wiring directly from MCB-Distribution 
Board to the socket outlet. 
 
No extra payment shall be made on account of minor changes in location of power 
points (15A or 20A or computer power points) due to change in the architectural 
layout or change due to any other reason. Height of the power socket outlets shall be 
300mm from the finished floor level unless otherwise specified.  

 
3.05.5 CONDUCTOR SIZE. 
 

Wiring shall be carried out with following sizes of PVC insulated stranded single core 
copper conductor wire/cable. 

 
i. Light point. - 1.5Sq.mm 

 
ii. Ceiling /Cabin/Exhaust Fan Point  - 1.5Sq.mm 

 
iii. Call Bell Point - 1.5Sq.mm 

 
iv.  Plug Point (5 A Outlet)  - 1.5Sq.mm 

 
v.   Circuit Wiring - 1.5Sq.mm 

 
vi. General Power Point - 4Sq.mm  

 
 vii 20A Industrial Socket Outlet – 4 Sqmm 
 
 viii Special Power Point – 6 Sqmm 
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3.07 LIGHTING FIXTURE AND FANS 
 
3.07.1 GENERAL 

a. The Contractor shall supply and install lighting fixtures including but not limited to 
lamps, ballasts, accessories fixing hardware necessary for installations, as shown on 
the Drawings, as required, and as herein specified. 

b. All fixtures shall be delivered to the building complete with suspension accessories, 
canopies, hanging devices, sockets, holders, reflectors, ballasts, diffusing material, 
louvers, plaster frames, recessing boxes, etc. all wired and assembled as indicated. 

c. Full size shop detail drawings of special fixture or lighting equipment, where called 
for in the fixtures schedule, shall be submitted to the Engineer in-charge for approval. 

d. Fixtures, housing, frame or canopy, shall provide a suitable cover for fixture outlet 
box or fixture opening. 

 
e. Fixtures shall comply with all applicable requirements as herein outlined unless 

otherwise specified or shown on the Drawings. 
      
f. Manufacturer's name and catalogue number of light fixtures, fans, switchgears etc. 

shall be strictly adhered. 
 
g. Fixtures shall bear manufacturer's name and the factory inspection label. 
 
h. Fixtures shall be completely wired and constructed to comply with the IEE wiring 

regulations requirements for lighting fixtures, unless otherwise specified. 
  
i. Revamping the fixture shall be possible without having to remove the fixture from its 

place. 
 
j. Lamps of the proper type, wattage and voltage rating shall be furnished and installed 

in each fixture. 
 
      
3.07.2 INSTALLATION 
 

Fixtures shall be installed at mounting heights as detailed on the Drawings or as 
instructed on site by the  Engineer-In-charge.  

 
Pendent fixtures within the same room or area shall be installed plumb and at a 
uniform height from the finished floor.  Adjustment of height shall be made during 
installation. 

 
Flush mounted recessed fixtures, shall be installed so as to completely eliminate 
leakage of light within the fixture and between the fixture and adjacent finish.  

 
Fixtures mounted outlet boxes shall be rigidly secured to a fixture stud in the outlet 
box. Hickeys or extension pieces shall be installed where required to facilitate proper 
installation. 
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Fixtures located on the exterior of the building shall be installed with non-ferrous 
metal screws finished to match the fixtures. 

 
3.07.3 LAMPS-GENERAL 
 

Lamp shall be supplied and installed in all lighting fixtures listed in the BOQ. 
 

Lamps used for temporary lighting service shall not be used in the final fixture units. 
 

Lamps shall be of wattage and type as shown in the BOQ. 
 

Lamps for permanent installation shall not be placed in the fixtures, until so directed 
by the Engineer In-charge. 

 
3.07.4 BALLASTS-FLUORESCENT 
 

Ballasts shall be electronic type and having high power factor type.  
 

Ballasts shall have manufacturer's lowest sound level and case temperature rise 
rating. 

 
Ballasts shall be special cool operated type. 

 
Ballasts for indoor fixtures shall be protected by an integral thermal automatic 
resetting protective unit, which shall disconnect the ballast in the event of 
overheating. 

      
Ballasts shall be of the same manufacture as the lamps/fixture. 

           
3.07.5  FIXTURE SAMPLES 
 

Detailed catalogue for all fixtures or if so required by the Engineer In-charge sample 
fixtures shall be submitted for prior approval of the Engineer In-charge before orders 
for the fixtures are placed. 

 
3.07.6 TESTING 
 

After all lighting fixtures are installed and are connected their respective switches, 
test all fixtures to ensure operation on their correct switch in the presence of the 
engineer. 

 
All non-operating fixtures or ones connected to the wrong or inconveniently located 
switch shall be correctly connected as directed by the Engineer In-charge. 

 
3.08 CEILING FANS 
 

All ceiling fans shall be provided with suspension arrangement in the 
concrete/slab/roof members.  Contractor to ensure that provision are kept at 
appropriate stage at locations shown on the drawing.  Fan box with MS hook (to be 
provided under civil works) shall be as per CPWD specification. Ceiling fan shall be 
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double ball bearing type, copper wound motor complete with canopy, down rod, 
blades etc. and shall conform to relevant IS standards ceiling fan shall be white in 
colour unless otherwise specified. Ceiling fan shall be provided with electronic 
regulator. Electronic Regulator shall be suitable for 240 volts A.C supply 50 Hz and 
shall be of continuous duty type 

 
3.09   EXHAUST FANS 
 

Exhaust fans shall be heavy-duty type with double ball bearing and conforming to IS 
2312 (latest revision). Exhaust fan shall be complete with copper wound motor, 
capacitor, Louver/shutter, frame and mounting bracket. Exhaust fan shall be suitable 
fan operation on 240 volts single phase A.C supply. 
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4.0 MEDIUM VOLTAGE POWER CONTROL CENTRES AND SWITCH BOARD 

PANEL  
 
4.1 GENERAL 
 

Main/Sub Distribution Panels shall be indoor type, metal clad, floor mounted, free 
standing, totally enclosed, extensible type, air insulated, cubicle type for use on 415 
Volts, 3 phase, 50 cycles system. 

 
4.4 CONSTRUCTION 
 

Main/Sub Panels shall be  : 
 
i.   Of metal enclosed, indoor, floor mounted, free standing construction (unless 

otherwise specified) type. 
 
ii.  Made up of the requisite vertical sections, which when coupled together shall 

form continuous dead front switchboards. 
 
iii.    Provide dust and damp protection. 
 
iv.    Be readily extensible on both sides by the addition of vertical sections after 

 removal of the end covers in case of Main Panels. 
 
Main/Sub Panels shall be constructed only of materials capable of withstanding the 
mechanical, electrical and thermal stresses, as the effects of humidity, which are 
likely to be encountered in normal service.  
 
Each vertical section shall comprise of : 
 
i.  A front-framed structure of rolled/folded sheet steel channel section, of 

minimum 2 mm thickness, rigidly bolted together. This structure shall house 
the components contributing to the major weight of the equipment, such as 
circuit breaker cassettes, moulded case circuit breaker, main horizontal 
busbars, vertical risers and other front mounted accessories. The structure 
shall be mounted on a rigid base frame of folded sheet steel of minimum 2 
mm thickness and 100 mm height. The design shall ensure that the weight of 
the components is adequately supported without deformation or loss of 
alignment during transit or during operation. 

 
ii.  A rear cable chamber housing the cable end connections, and power/control 

cable terminations. The design shall ensure generous availability of space for 
ease of installation and maintenance of cabling, and adequate safety for 
working in one vertical section without coming into accidental contact with live 
parts in an adjacent section. 

 
iii.  A cover plate at the top of the vertical section, provided with a ventilating 

hood where necessary. Any aperture for ventilation shall be covered with a 
perforated sheet having less than 1 mm diameter perforations to prevent 
entry of vermin. 
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iv.  Front and rear doors fitted with dust excluding neoprene gaskets with 

fasteners designed to ensure proper compression of the gaskets. When 
covers are provided in place of doors, generous overlap shall be assured 
between sheet steel surfaces with closely spaced fasteners to preclude the 
entry of dust. 

 
The height of the panels should not be more than 2400 mm for main LT Switchgear 
Panels and 2000 mm for other MV Panels. Operating handle of breaker in top most 
compartment shall not be higher than 1800 mm. The total depth of the panel should 
be adequate to cater to proper cabling space and should not be less than 350mm. 
 
Doors and covers shall be of minimum 2mm thick sheet steel.  Sheet steel shrouds 
and partitions shall be of minimum 1.6 mm thickness. All sheet panels shall be 
smoothly finished, leveled and free from flaws. The corners should be rounded. The 
apparatus and circuits in the power control centers (panels) shall be so arranged as 
to facilitate their operation and maintenance and at the same time to ensure the 
necessary degree of safety. 
 
Apparatus forming part of the Main/Sub Panels shall have the following minimum 
clearances. 
 
i.   Between phases                -  32 mm 
ii.   Between phases and neutral -  26 mm     
iii.  Between phases and earth     -  26 mm 
iv. Between neutral and earth     -  26 mm 
 
When, for any reason, the above clearances are not available, suitable insulation 
shall be provided. Clearances shall be maintained during normal service conditions. 
 
Creepage distances shall comply with those specified in relevant standards. 
 
All insulating material used in the construction of the equipment shall be of non-
hygroscopic material, duly treated to withstand the effects of the high humidity, high 
temperature tropical ambient service conditions. 
 
Functional units such as circuit breakers and moulded case circuit breakers shall be 
arranged in multi-tier formation, except that not more than two air circuit breakers 
shall be housed in a single vertical section. Cable entry for various feeders shall be 
from the rear. Panel shall be suitable for termination of busduct for incoming 
breakers. 
 
Metallic/insulated barriers shall be provided within vertical sections and between 
adjacent sections to ensure prevention of accidental contact with: 
 
i.   Main busbars and vertical risers during operation, inspection or maintenance of 

functional units and front mounted accessories. 
 
ii.  Cable   termination   of one functional unit, when working on those of adjacent 
 unit/units. 
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All doors/covers providing access to live power equipment/ circuits shall be provided 
with tool operated fasteners to prevent unauthorized access. 
 
Provision shall also be made for permanently earthing the frames and other metal 
parts of the switchgear by two independent connections. 

 
4.3 METAL TREATMENT & FINISH 
 

All steel work used in the construction of the Main/Sub Panels should have  
undergone  a  rigorous metal treatment process as follows:- 
 
i.  Effective cleaning by hot alkaline degreasing solution followed by cold water 

rinsing to remove traces of alkaline solution.   
 
ii.  Pickling in dilute sulphuric acid to remove oxide scales & rust formation, if 

any, followed by cold water rinsing to remove traces of acidic solution. 
 
iii.  A recognized phosphating process to facilitate durable coating of the paint on 

the metal surfaces and also to prevent the spread of rusting in the event of 
the paint film being mechanically damaged. This again, shall be followed by 
hot water rinsing to remove traces of phosphate solution. 

 
iv.  Passivating in de-oxalite solution to retain and augment the effects of 

phosphating. 
 
v.  Drying with compressed air in a dust free atmosphere. 
 
vi.  Panel shall be powder coated with epoxy based powder paint after the above 

process so as to render the material suitable for corrosive environment. 
 
vii. Paint shade shall be Pebble (light) gray, shade no RAL 7032 unless 

otherwise specified. 
 
 
 
 
4.4 BUSBARS 
 

The busbars shall be air insulated and made of high conductivity, high strength 
aluminium alloy complying with the requirement of IS-5082. 
 
The busbars shall be suitable braced with non-hygroscopic SMC supports to provide 
a through fault withstand capacity of 50kA RMS symmetrical for one second and a 
peak short circuit withstand capacity of 105KA for main LT Switchgear Panels and 
25kA RMS symmetrical for one second for other MV Panels. The neutral as well as 
the earth bar should be capable of withstanding the above level. Ridges shall be 
provided on the SMC supports to prevent tracking between adjacent busbars. Large 
clearances and Creepage distances shall be provided on the busbar system to 
minimize possibilities of fault. 
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The Main/Sub Panels shall be designed that the cables are not directly terminated on 
the terminals of breaker etc. but on cable termination links. Capacity of aluminium 
busbars shall be considered as 0.8 Amp per sqmm. of cross sectional area of the 
busbar. The main busbars shall have continuous current rating throughout the length 
of Panels. The cross section of neutral busbars shall be same as that of phase 
busbar for busbars of capacity upto 200Amp; for higher capacity the neutral busbar 
shall not be less than half (50%) the cross section of that the phase busbars. The 
busbar system shall consist of main horizontal busbar and auxiliary vertical busbars 
run in busbar alley/chamber on either side in which the circuit could be 
arranged/connected with front access. 
 
Connections from the main busbars to functional circuit shall be arranged and 
supported to withstand without any damage or deformation the thermal and dynamic 
stresses due to short circuit currents. Busbars to be colour coded with PVC sleeves. 

 
4.5       SWITCHGEARS 

 
Refer subhead 5.00 – LT switchgears 

 
4.6  CABLE TERMINATIONS 
 
 Cable entries and terminals shall be provided in the Main/Sub Distribution Panels 

to suit the number, type and size of aluminium conductor power cables and copper 
conductor control cable specified. 

 
 Provision shall be made for top or bottom entry of cables as required. A cable 

chamber 150 mm. high shall be provided at the bottom through out the length and 
depth of the MDB/SDB. Generous size of cabling chambers shall be provided, with 
the position of cable gland and terminals such that cables can be easily and safely 
terminated. 

 
 Barriers or shrouds shall be provided to permit safe working at the terminals of one 

circuit without accidentally touching that of another live circuit. 
 
 Cable risers shall be adequately supported to withstand the effects of rated short 

circuit currents without damage and without causing secondary faults. 
 
4.7 LABELS 
 
 Labels shall be anodized aluminium with white engraving on black background 

shall be provided for each incoming and outgoing feeder of Main/Sub Distribution 
Panels. 

 
4.8  TEST AT MANUFACTURES WORK 
 
 All routine tests specified in IS: 8623-1977 shall be carried out and test certificates 

submitted. 
 
4.9  TESTING AND COMMISSIONING  
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 Commissioning checks and tests shall be included all wiring checks and checking 
up of connections. Primary/secondary injection tests for the relays 
adjustment/setting shall be done before commissioning in addition to routine 
meggar test. Checks and tests shall include the following. 

 
a)  Operation checks and lubrication of all moving parts. 
 
b)  Interlocking function check. 
 
c) Insulation test:  As per CPWD Specifications.  
 
d)  Trip tests & protection gear test. 
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5.02 MOULDED CASE CIRCUIT BREAKERS. 
 
5.02.01 GENERAL 
 
 Moulded Case Circuit Breaker shall be incorporated in the Main/Sub Distribution 

Boards wherever specified. MCCBs shall conform to IS 13947 (Part 2) & IEC 947 
(2) in  all respects. MCCBs shall be suitable either for single-phase AC 230 volts or 
three phase 415 volts. 

 
5.02.02  FRAME SIZES 
 
 The MCCBs shall have the following frame sizes subject to meeting the fault level. 
 

a.   Upto 100A rating                 ......   100A frame. 
b.   Above 100A upto 200A         ......   200A frame. 
c.   Above 200A upto 250A          ......   250A frame. 
d.   Above 250A upto 400A ......   400A frame. 

 
 
5.02.03  CONSTRUCTIONS  
 
 The MCCB's cover and case shall be made of high strength heat treatment and 

flame retardant thermo-setting insulating material. Operating handle shall be quick 
make/quick break, trip-free type. The operating handle shall have suitable "ON", 
"OFF" "and" "tripped" indicators. Three phase MCCBs shall have common 
operating handle for simultaneous operation and tripping of all the three phases. 
MCCBS shall be provided with rotary handle. 

 
 Suitable extinguishing device shall be provided for each contact. Tripping unit shall 

be of thermal magnetic or static release type provided in each pole & connected by 
a common trip bar such that tripping of any pole operates all three poles to open 
simultaneously. MCCB shall be current limiting type.  

 
 Contact trips shall be made of suitable air resistant, silver alloy for long electrical 

life. Terminals shall be of liberal design with adequate clearance. 
 
5.02.04  BREAKING CAPACITY 
 
 Unless otherwise specified, rated service breaking capacity of the Moulded Case 

Circuit Breakers shall be : 
 

- Upto 63 Amps rating  : 25 kA 
  - Above 63A and upto 400 A : 35 kA 

- Above 400A   : 50 kA  
 
 However breaking capacity of all MCCB’s in the Main LT Switchgear Panels 

(Normal Supply & Emergency Supply) shall be minimum 50kA. 
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5.02.05 TESTING 
 

a.  Original test certificate of the MCCB as per Indian Standards (IS) 315-C-8370 
shall be furnished. 

 
b.  Pre-commissioning tests on the Main Distribution/Sub Distribution Board 

incorporating the MCCB shall be done as per standard. 
 

5.03 SWITCH DISCONNECTOR FUSE UNITS 

 The Switch Disconnector Fuse Units shall be double break type suitable for load 
break duty (AC 23) quick make and break action. Hinged doors shall be duly 
interlocked with operating mechanism so as to prevent opening of the door when the 
switch is in 'ON' position and also prevent closing of the switch when the door is not 
properly secured. All contacts incoming and outgoing terminals of switch shall be 
adequately sized to receive proper size of cables. High rupturing capacity (HRC) 
fuse links shall be provided with switch fuse units and shall be in accordance with IS 
13703-1&2-1993 and having rupturing capacity of not less than 31 MVA at 415 volts. 
HRC fuse links shall be provided with visible indicators to so that they have operated. 
The switch disconnector fuse units shall be manufactured in accordance with IS 
13947-3-1993. 

FUSE 

 Fuse shall be of the high rupturing capacity (HRC) fuses links and shall be in 
accordance with IS 13703-1&2-1993 and having rupturing capacity of not less than 
31 MVA  at 415 volts. The backup fuse rating for each motor/equipment shall be 
chosen as the fuse does not operate on starting of motors/equipments. 

5.04   MEASURING INSTRUMENTS, METERING & PROTECTION 
 
5.04.01  GENERAL 
 
 Direct reading electrical instruments shall be in conformity with IS 1248. The 

accuracy of direct reading shall be 1.0 for voltmeter and 1.5 for ammeters.  Other 
type of instruments shall have accuracy of 1.5. The errors due to variations in 
temperature shall be limited to a minimum. The meter shall be suitable for 
continuous operation between-10 degree Centigrade to + 50 degree Centigrade.  
All meters shall be of flush mounting type of 96mm square or circular pattern.  The 
meter shall be enclosed in a dust tight housing.  The housing shall be of steel or 
phenolic mould. The design and manufacture of the meters shall ensure the 
prevention of fogging of instrument glass.  Instruments meters shall be sealed in 
such a way that access to the measuring element and to the accessories within the 
case shall not be possible without removal of the seal.  The meters shall be 
provided with white dials and black scale markings.   

 
 The pointer shall be black in colour and shall have zero position adjustment device 

which could be operated from outside. The direction of deflection shall be from left 
to right.  
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 Suitable selector switches shall be provided for all ammeters and voltmeters 

intended to be used on three-phase supply. 
 
 The specifications herein after laid down shall also cover all the meters, instrument 

and protective devices required for the electrical work. The ratings type and 
quantity of meters, instruments and protective devices shall be as per the schedule 
of quantities. 

 
5.04.02  AMMETERS 
 
 Ammeters shall be moving iron or moving coil type.  The moving part assembly 

shall be with jewel bearing.  The jewel bearing shall be mounted on a spring to 
prevent damage to pivot due to vibrations and shocks, the ammeters shall be 
manufactured and calibrated as per the latest edition of IS:1248.  Ammeters shall 
be instrument transformer operated, and shall be suitable for 5A secondary of 
instrument transformer.  The scales shall be calibrated to indicate primary current, 
unless otherwise specified.  The ammeters shall be capable of carrying sustained 
overloads during fault conditions without damage or loss of accuracy. 

 
5.04.03  VOLTMETERS 
 
 Voltmeter shall be of moving iron or moving coil type.  The range for 415 volts, 3 

phase voltmeters shall be 0 to 500 volts. Suitable selector switch shall be provided 
for each voltmeter to read voltage between any two lines of the system.  The 
voltmeter shall be provided with protection fuse of suitable capacity. 

 
5.04.04  CURRENT TRANSFORMERS 
 
 Current transformers shall be in conformity with IS: 2705 (Part I, II & III) in all 

respects. All current transformers used for medium voltage applications shall be 
rated for 1kV. Current transformers shall have rated primary current, rated burden 
and class of accuracy as required. However, the rated acceptable minimum class 
of various applications shall be as given below: 

 
 Measuring : Class 0.5 to 1 
 
 Protection    :     Class 5P10. 
 
 Current transformers shall be capable of withstanding without damage, magnetic 

and thermal stresses due to short circuit fault of 50KA on medium voltage system.  
Terminals of the current transformers shall be marked permanently for easy 
identification of poles.  Separate CT shall be provided for measuring instruments 
and protection relays. Each C.T. shall be provided with rating plate. 

 
 Current transformers shall be mounted such that they are easily accessible for 

inspection, maintenance and replacement. The wiring for CT's shall be copper 
conductor, PVC insulated wires with proper termination lugs and wiring shall be 
bunched with cable straps and fixed to the panel structure in a neat manner. 

 
5.05  MISCELLANEOUS 
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 Control switches shall be of the heavy-duty rotary type with escutcheon plates 

clearly marked to show the operating position.  They shall be semi-flush mounting 
with only the front plate and operating handle projecting. 

 
 Indicating lamps shall be of the filament type of low watt consumption, provided 

with series resistor where necessary, and with translucent lamp covers, bulbs & 
lenses shall be easily replaced from the front. 

 
  Push buttons shall be of the momentary contact, push to actuate type fitted with 

self-reset contacts  & provided with integral escutcheon plates marked with its 
functions. 

 
 Wiring (Internal Telephones) 
 
(a)  The point wiring shall be carried out with Double pair telephone 

wire/cable, unarmoured, PVC insulated, 0.61 mm dia annealed tinned copper 
conductor (IS: 2532-1965)in suitable size conduit (one pair always remaining 
spare for one point) 

 
  Minimum Dia of Conduit for Internal/External Telephone Wiring - 20mm. 
 

If more than one telephone point has to be provided at one point, multicore, 
unarmoured telephone cable shall be used (pairs required are equal to 2 
No.of points) in suitable size of conduit. 

 
(b)  The point shall commence from the main telephone tag box/sub tag 

box and would terminate at outlet box of point. Connection at both ends 
included in point wiring. 

 
(c)  Fixing of conduit, conduit accessories draw out boxes and outlet box 

etc. in concealed/surface conduit works as that of wiring for light fixtures shall 
be applicable for telephone wiring conduit system also. 

 
(d)  Joint in telephone wiring (between main  tag box/sub tag box  and 

outlet box of point) shall  not be allowed and the  contractor  should  bear  the 
wastages of wire if resulted  due to this special requirement of  telephone 
system. 

 
(e)  External/Internal telephone and intercom wiring can be drawn in the 

same conduit, provided after drawing wires, 50% of conduit cross sectional 
area is free. However, independent PVC insulated telephone wire of suitable 
pairs shall be used for external, internal and intercom. 

 
(f)  To identify each pair of multipair telephone wire/cable, PVC indication 

numbers shall be put on both end of pair just before termination. 
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6.00 Measurement of Telephone Point Wiring  :   

 There shall be on linear measurement for telephone point wiring. 
These shall be measured on meter basis. Wiring for each jack type telephone 
outlet shall be done directly from the Telephone Tag Block of that floor/area. 

6.01   Telephone Tag Boxes 
 

These shall be of MS sheet 2 mm thick with connector suitable for telephone 
connection (as approved by ITI).   It shall have hinged MS sheet cover. 
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7.00     CABLE TRAY                                       
 
 
7.1 Perforated Type Cable Tray 
 
 The cable tray shall be fabricated out of slotted/perforated M.S. Sheet as channel 

section single or double bended.  The channel  section shall be supplied in 
convenient length  and assembled at site  to the  desired lengths.  These shall be 
galvanised or painted as specified.  Alternatively, where specified, the cable tray 
may be fabricated by two angle irons of 50mm x 50mm x 6mm as two 
longitudinal members, with cross-bracings between them by 50mm x 5mm flats 
welded/bolted to the angles at 1 m spacing. 2mm thick MS perforated sheet shall 
be suitably welded/bolted to the base as well as on the two sides. 

 
7.2  Typically, the dimensions, fabrication details etc. are shown in CPWD General 

Specification for Electrical Works - Part II -External, 1994. 
 
7.3  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 plates and cable tray shall be scraped and   removed before the 
installation. 

7.4  The maximum permissible uniformly distributed load for various sizes of cables 
trays and for different supported span are as per CPWD General Specification of 
Electrical Work Part II -1994. The sizes shall be specified considering the same. 

 
7.5  The width of the cable tray shall be chosen so as to accommodate all the cable 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 800mm. 

 
7.6  Factory fabricated bends, reducers, tee/cross junctions, etc. shall be provided as 

per good engineering practice. (Details are typically shown in figure 3  of CPWD 
General Specification of Electrical Work Part II -1994).  The radius of bend, 
junctions etc. shall not be less than the minimum permissible radius of bending of 
the largest size of cable to be carried by the cable tray. 

 
7.7  The cable tray shall be suspended from the ceiling slab with the help of 10mm 

dia MS rounds or 25mm x 5mm flats at specified spacing as per CPWD General 
Specification of Electrical Work Part II -1994. Flat type suspenders may be used 
for channels upto 450mm width bolted to cable trays. Round suspenders shall be 
threaded and bolted to the cable trays or to independent support angles 50mm x 
50mm x 5mm at the bottom end as specified. These shall be grouted to the 
ceiling slab at the other end through an effective means, as  approved by the 
PMC/Consultant  to  take the  weight of the cable tray with the cables. 
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7.8  The entire tray (except in the case of   galvanised 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. 

 
7.9 The cable tray shall be bonded to the earth Terminal of the  switch bonds at both 

ends. 
 
7.10 The cable trays 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.  
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8.00 EARTHING 

8.01 GENERAL 

All the non-current metal parts of electrical installation shall be earthed properly. All 
metal conduits trunking, switchgear, distribution boards, switch boxes, outlet boxes, 
and all other parts made of metal shall be bonded together and connected by means 
of specified earthing conductors to an efficient earthing system. Earthing work shall 
conform to CPWD General Specifications for Earthing work shall conform to Internal) 
-1994 and Indian Electricity Rules 1956 amended upto date and in the regulations of 
the local Electricity Supply Authority. 

8.02 EARTHING CONDUCTOR 

Earth continuity conductor along with submain wiring from Main/Sub Distribution 
boards to various distribution boards shall be of copper. Earth continuity conductor 
from distribution board onward upto outlet point shall also be of bare copper. Earth 
continuity conductor connecting Main & Sub Distribution boards to earth electrode 
shall be with galvanised MS strip. 

8.03 SIZING OF EARTHING CONDUCTOR 

Single phase distribution board shall have one earth continuity conductor while three 
phase distribution board shall be provided with two earth continuity conductors. 
Earthing of main switch board and sub switch  boards shall be earthed with two 
independent earth electrodes or as indicated elsewhere. Earth conductor laid in 
ground shall be protected for mechanical injury & corrosion by providing GI pipe. 

8.04 GI pipe shall be of medium class 40mm dia and 4.5 metre in length. Galvanising of 
the pipe shall conform to relevant Indian Standards. GI pipe electrode shall be cut 
tapered at the bottom and provided with holes of 12mm dia drilled not less than 
7.5cm from each other upto 2 metre of length from bottom. The electrode shall be 
buried in the ground vertical with its top not less than 20cm below ground level as 
per detail enclosed. Earth electrode shall not be situated less than 2metres from the 
building. The location of the earth electrode will be such that the soil has reasonable 
chance of remaining moist as far as possible. Masonry chamber of size 300 x 300 x 
300mm shall be provided with water funnel arrangement a cast iron or MS frame & 
cover having locking arrangement at the top. 

8.05 PLATE EARTH ELECTRODE 

Earthing shall be provided with either GI plate electrode or copper plate electrode of 
following minimum dimensions. 

i. GI Plate Electrode  :       600mm  x 600mm x 6mm thick 
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ii. Copper Plate Electrode :      600mm  x 600mm x 3mm thick 

The electrode shall be buried in ground with its faces vertical and not less than 3 
metres below ground level. 20mm dia medium class GI pipe shall be provided and 
attached to the electrode. A funnel with mesh shall be provided on the top of this 
pipe for watering and earth electrode. Earth electrode the watering funnel attachment 
shall be housed in masonry enclosure of not less than 300 x 300 x 300mm deep. A 
cash iron or MS frame with cover having locking arrangement shall be provided at 
top of metres from the building. Care shall be taken that the excavation for earth 
electrode may not affect the column footing or foundation of the building. In such 
cases electrode may be further away from the building. 

8.06 ARTIFICIAL TREATMENT OF SOIL 

If the earth resistance is too high and the multiple electrode earthing does not give 
adequate low resistance to earth, then the soil resistivity immediately surrounding the 
earth electrodes shall be reduced by addition of sodium chloride calcium chloride, 
sodium carbonates copper sulphate, salt and soft coke or charcoal in suitable 
proportions. 

8.07 RESISTANCE TO EARTH 

The resistance of earthing system shall not exceed 1(One) Ohm. 
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9.00 SAFETY EQUIPMENTS 

9.01 DANGER NOTICES 

Danger notices shall be affixed permanently in a conspicuous position in Hindi or 
English and the local language of the district with sign of skull and bones at every 
overhead lines, transformer, electrical equipments motors, etc. 

9.02 FIRST AID BOX 

Standard first aid box with all standard contents shall be supplied. 

9.03 FIRE BUCKETS 

The fire bucket unit shall consist of our galvanised iron baskets, which shall be with 
round bottom, and of 13 liters capacity. They shall be filled with dry sand. 
Arrangement shall be made to hang them on GI pipe stand comprising of at least 2 
vertical and one horizontal members of 50 mm GI pipe. The stands shall have hooks 
and locking chain arrangement. The buckets and stand shall be painted with epoxy 
red paint. 

9.04 FIRE EXTINGUISHER 

Foam type Fire extinguishers of 9 Kg. capacity and Dry Chemical type Fire 
Extinguishers of 10 Kg capacity shall be of approved make. It shall be filled with 
carbon tetrachloride. It shall have horns. Extinguishers shall be fixed on 
walls/columns with necessary clamps made out of 50 mm x 6mm MS flat and coated 
bolts and nuts grouted in wall/column. 

9.05 RUBBER MAT 

12mm corrugated rubber insulating matting shall be provided in front of HT breakers, 
power & motor control centers, push button station and distribution board in control 
room. The width of matting shall be one meter. It shall be as ISI mark. 

9.06 INSTRUCTION CHART 

Printed instruction chart both in English and Hindi and duly framed with front glass, 
prescribing treatment to be given to persons having Electric shock, shall be supplied. 

9.07 HAND GLOVES 

1 pairs of 11 kV  ISI marked hand gloves shall be provided. 

9.08 EARTHING ROD 

Earthing rod consisting of 16 Sq.mm. stranded/flexible copper cable 15 Mtr. long and 
connectors shall be supplied. 



HSCC-RAK NURSING COLLEGE                                                                      SPEC Page E-31 

10.00    LIST   OF   APPROVED   MANUFACTURERS 
 

 
 

 
1.    LT Cables   -    CCI (Cable Corp of India)  
      - Universal 
     . - ICC 
      - NICCO 
      - Rallison Cables (Rollex) 
     - INCAB 
     - Ford Gloster 
     - National 
      
2.    PVC insulated Wires     -  National 
      - Batra Hanley 
      -  Plaza 
      -  Grandley 
      - Universal 
  
3.   Telephone Tag Blocks           -  Krone Type 
 
4.   Modular Range of Switches, -  Anchor Roma 
  sockets etc   - North West 
     - Toyama  
     - MK  
     - Standard 
     - LK 
     - MDS (Mosaic) 
     - Clipsal 
 
5.   Industrial Sockets & Plugs. -  Indo Asian 
      - Siemens 
     - Schneider  
     - Crompton 
     - Havell’s 
     - Standard 
     - MDS  
     - Clipsal 
     - BCH 
     - Keselec 
     - C&S 
 
6.  M.S. Conduit        -      BEC     
     - AKG 
     - M Kay 
     - Harsh 
     - Trinity 
      
7.   Light fixtures.                            -   Philips. 
      - GE 
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      - Crompton 
      - Ankur  
      - Decon 
 
8.  Ceiling Fans   - Crompton Greaves/Alstom/Usha 
 
9.   Exhaust fan                              -  Crompton Greaves/Alstom/Usha/Khaitan 
 
10 MV panels   - As approved by HSCC CPRI approved make 
     
12. MCCB   - L&T 
      - GE Power Controls 
      - Siemens 
      - ABB 
      - Schneider (Crompton Greaves) 
      - Havell’s 
      - MDS 
 
13. MCB-DB’s, MCB, ELCB  - L&T 
 MCB-Isolator etc.  - GE Power Controls 
      - Siemens 
      - MDS 
      - Standard 
      - Schneider 
      - Indo-Kopp 
      - HPL 
 
14. Telephone Wires  - Same as that of PVC insulated wires 
 
15. Telephone instruments - To be approved by engineer. 
 
16. Measuring Instruments  - AE/MECO/Rishline (L&T) 
 
17. Selector Switches  - AE/L&T 
 
18. CT’s & PT’s   - Kappa/Rishline (L&T) 
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19.00    LIST   OF   TENDER DRAWINGS 

 
1. Basement  & Ground Floor   

Electrical Layout    HSCC/D&E/FLM/EL-101 
 

 
2. First  & Second Floor   

Electrical Layout    HSCC/D&E/FLM/EL-201 
 
 
3. Third  & Fourth Floor   

Electrical Layout    HSCC/D&E/FLM/EL-301 
 
 

4. Terrace Floor 
Electrical Layout    HSCC/D&E/FLM/EL-401 

 


