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1.0. SCOPE OF WORK -

Scope of Work includes supply, installation, testing and commissioning of Split Air Conditioners with
automatic changeover (AC Panel) in Sales Room/Control Room Building at CGS cum CNG Mother Station at
Kondapally for CGS & City Gas Distribution Project in Vijayawada Phase-1B.

AC System - Split Air Conditioner
False Ceiling - Yes
2.0. POWER SUPPLY VOLTAGE
Voltage - 230V + 1%
Frequency - 50Hz + 1%
System - | Phase, 2 Wire
3.0. SITE CONDITION
Maximum/Minimum Temperature - 50°C/ 15°C
Design Temperature - 60°C
Altitude above Sea Level - +215M
Atmospheric Pollution - Tropicalized
4.0. SPLIT AC RATING AND QUANTITY
S.NO. STATION RATING QUANTITY
1. CGS cum CNG Mother Station at | 1.5 Ton, 230V, 50 Hz, As per
Kondapally 1 Ph. requirement/Owners
Approval
5.1. Contractor shall calculate the capacity of Split Air Conditioner to maintain the temperature in the Control
Room at 22°C = 1°C as per details given in the specification.
52 All utilities required such as power etc. is in the scope of Contractor.
53 Noise level should not be more than 55 dB.
54 Requirements mentioned above are bare minimum.
55 Contractor shall supply all materials, tools and tackles and any other items required for installation, testing
and commissioning of the Air Conditioning System.
5.6 2 Nos. 1.5 Tons split AC 230V, 50 Hz, 1P & N. for sales room. Each AC shall run for 6 hours with automatic
changeover (AC Panel) among 2 AC respectively.
5.7 All AC shall have single power & control panel for Automatic changeover (AC Panel).
In AC Panel there shall be a provision for manually ON & OFF to suit the requirement to run AC alone or
simultaneously.
Rev. 1 -17.05.11 CNG & CGD Project In Vijayawada Phase-1B Page 1 of 3
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Compressor Model
Compressor — quantity
Air Discharge

Forced Operation

Soft Dry Operation
Dehumidification

5.8 Outdoor of AC shall be at the top of the roof or site suited with proper piping. Outdoor shall be kept at proper
fabricated and painted stand and the height of stand shall be minimum 300 mm and there shall be water outlet
pipe in the AC.

59 All AC shall be minimum 5 Star rating as per BEE norms.

TECHNICAL DATA SHEET (To be furnished by the Vendor)

S.No. | Description Unit

1. Manufacturer - ™

2. T.R. Rating -
3. Model No. -
4. Nominal - KCAL/HR
5. Cooling Capacity - BTU/HR
6. Heating Capacity - BTU/HR
7. Power Supply
Voltage - \Y% 230V
Frequency - Hz 50 Hz
Phase - 1 Phase & N
Power Consumption - Watt
; Running Current - A
8. Performance
Nominal Air Circulation Indoor - CFM
Nominal Air Circulation Outdoor - CFM
Moisture Removal -
Noise Level - dB
9. Refrigerant Type -
10. Features
Air Direction -
Auto Air Swing -
Temperature Control -
Fan Type -
Fan Discharge -
Fan Quantity -
Fan Motor type -
Fan Motor — No. of Speed -
Fan Motor — Quantity. -
11. Compressor Type -
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Plasma Air Purifier
Anti-Bacteria Filter
Electrostatic Filter
Remote Control

Indoor Unit
Width
Height
Depth
Weight
Colour

Outdoor Unit
Width
Height

Depth
Weight
Colour
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1. SCOPE
1.1. The specification covers the design, manufacture, testing at works and despatch in well packed condition of
Uninterrupted Power Supply System required to supply AC power for non linear loads.
1.2 This standard -shall be read in conjunction with relevant Specification Sheet, block diagram & UPS
distribution diagram.
1.3 The scope shall include the following :
i) Full wave controlled rectifier
ii) Inverter
iii) Static switches
iv) Sealed lead acid battery
v) Static voltage stabilizer for bypass supply
vi) Manual bypass switches
vii) Isolation input and output transformers to achieve desired output voltage & isolation
viii) UPS Distribution Board
ix) Interconnecting cabling between various units of UPS
X) All other items required, but not specified for safe and reliable operation of UPS system.
The exact scope shall be as indicated in specification sheet.
2. STANDARDS TO BE FOLLOWED
2.1. The equipment shall conform to the latest issue of the following and relevant Indian Standard specifications
or equivalent specification of the country of origin or IEC specifications.
IS: 13314 - Solid state inverters run from storage batteries.
IS : 11260  -- Stabilized power supplies AC output.
IEC: 146  -- Solid state inverters.
Rev 1 - 04.09.09 Page 1 of 13
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2.2.

4.1.

4.2.

4.3.

44.

4.5.

4.6.

4.7.

The equipment shall. also conform to the provision of Indian Electricity Rules, Indian Supply Act and any
other statutory regulations in force from time to time.

AMBIENT CONDITIONS & ELECTRICAL SYSTEM CHARACTERISTICS

These shall be as specified in the enclosed specification sheet.

DESIGN AND OPERATIONAL REQUIREMENTS.

The UPS unit and its associated ‘equipment shall be suitable for operating at the specified rating
continuously with the specified voltage and frequency variations under the ambient conditions indicated in
specification sheet without exceeding the temperature rise limits specified in relevant standards and without

any detrimental effect on any part.

The UPS system shall be based on latest generation of IGBT based, pulse width modulated (PWM) design
with proven performance.

Redundant scheme with by-pass

Under normal operating conditions, both inverter units should run in parallel sharing 50% load in
synchronism with by-pass power and supply uninterrupted a.c. power to load. on failure of one of these
inverters, the faulty inverter should get automatically disconnected from the load and healthy inverter
should supply 100% load in synchronism with by pass supply. in the event of second inverter also
developing a fault, a no-break load transfer to standby power supply should take place through static

switch.

Output frequency of the inverters must remain synchronised to one another, which in turn shall be
synchronised to the standby power supply frequency provided the latter does not vary by more than + 6%.
It should be possible to change the setting of frequency range of synchronism between above limits in steps
of + 1%. Outside these limits, inverter should desynchronise with the bypass and run at its own frequency.
When running at its own frequency, frequency variation shall be maintained less than * 0.1%.
Resynchronisation with bypass power supply must take place automatically with some time delay when
frequency comes back to + 6% range. Change-over from inverter to bypass or bypass to inverter shall also
be possible in desynchronised mode of operation. Change-over time in both synchronised and
desynchronised mode operation shall be indicated.

The UPS unit shall be suitable for 0.7 lagging to unity power factor loads. The overall load power factor
may be taken as 0.8 lagging.

The maximum wave form distortion of the output voltage shall not exceed 5% r.m.s for linear load and 10%
r.m.s. for non-linear loads. The UPS unit shall be suitable for operation for non-linear loads having crest

factor of 3.

The inverter steady state output voltage and frequency (free running) variation shall not exceed +1% for
specified input power supply condition and no-load to full load condition.

Rev 1 - 04.09.09 Page 2 of 13

[F 5
[oers
Lo}
D
(]
{ e




TRACTEBEL engineering GTS — UPS SYSTEM E/02

4.8. Voltage dip/rise on sudden application / throw of 100% load or on changeover from inverter to bypass or
vice versa shall not exceed 15% and shall be recovered within 100 m.sec. to rated voltage.

4.9. UPS shall be designed for overload of 125% for 10 min. and 150% for 10 sec. After which drooping
characteristic shall come into operation.

4.10. On failure of the main supply, inverter unit shall continue to supply rated load from the battery bank for 2
hours duration unless specified otherwise in the specification sheet.

4.11 Charger shall simultaneously supply entire power necessary for inverter and to keep the battery of required
capacity in fully charged condition. Provision for automatic charging in both float and boost shall be made.

4.12. Battery shall be Sealed Lead Acid. The battery capacity shall be decided considering load power factor as
0.8, derating factor for ageing 0.8 and derating for minimum ambient temperature as applicable.

4.13. The ventilation fans, if provided shall be supplemented by 100% redundant fan in normal operation.
Normal and redundant fan shall run together. The power supply for fan shall be tapped from the inverter
output. It should be possible to operate inverter even after the failure of the fan without temperature rise
inside the inverter cubicle exceeding the safe operating temperature limits.

4.14. In case of inverter failure due to any reason or overload, affected unit should be isolated and changeover to
other inverter or to bypass should take place automatically.

4.15. Noise level at a distance or 1 m. from UPS panels shall not exceed 60 dB.

4.16. UPS system shall be provided . with necessary control, protection, metering, indication, alarm & °
annunciation for reliable and safe operation of the system. The suggestive list is indicated in Annexure-II.

4.17. All semi-conducting devices shall be protected by fast acting semi-conducting fuses.

4.18. The battery may be taken out of service for maintenance during which period it shall be possible for the
inverter to continue operation taking power from the rectifier. The input filter of the inverter shall be
suitably designed to take care of this operational requirement.

4.19. It shall be possible to vary the output voltage steplessly within = 5% of the specified output voltage. This
adjustment shall be possible to be made when UPS is in operation.

4.20. UPS system shall be suitable for both floating output or earthing of one leg in case of single phase system /
star-point in case of three phase system.

4.21. The UPS system shall have very high system of reliability having minimum MTBF of 50,000 hrs. Vendor
shall furnish the value of MTBF, MTTR and availability factor.

Rev 1 -04.09.09 Page 3 of 13
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5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.12.

5.13.

CONSTRUCTIONAL DETAILS

The equipment shall preferably be supplied in enclosed, dust & vermin proof, floor mounted, sheet steel
enclosure. In case, it is necessary to provide opening for ventilation, this should be closed by fine mesh.
Minimum degree of protection for enclosure shall be IP-41 as per IS-13997.

Enclosure shall be fabricated with cold rolled sheet annealed steel of minimum thickness 2.0 mm.

The door hinges shall be concealed type. The doors and the removable covers shall be provided with non-
deteriorating neoprene gaskets without any discontinuities. Gaskets shall be held in position in groove in

shaped sheet steel work or these shall be of U type.

All external hardware shall be cadmium/zinc plated steel. Hardware for fixing the removable parts shall be
provided with retaining devices.

- Panels shall be liberally designed. All components shall be so mounted that they are easily accessible for

inspection and maintenance.

UPS unit shall preferably have separate panels for each rectifier inverter units, bypass supply, distribution
boards, etc. Various panels of UPS except distribution boards shall be mounted side-by-side & bolted

together to form compact assembly.

Distribution boards shall be of fixed type single front execution in fully compartmentalised design and
divided into distinct panels each comprising of bus-bar chambers, individual feeder modules and vertical

cable alley.

Mounting height of components requiring operation and observations shall not be lower than 300 mm and
higher than 1800 mm.

All the live parts which are accessible after opening the front cover / back cover shall be properly insulated
or provided with insulating barrier to prevent accidental contact. Bus bars of distribution boards shall be

PVC sleeved.

Nameplate consisting of black perpex with white engraving shall be provided for each panel and for each
equipment mounted on the front of the panel. Suitable label identification for each component mounted

inside the panel shall also be provided.

All the wirings shall be properly laid and ferruled at both ends. PVC channels may be used for wiring. For
control wiring, minimum 0.5 sq.mm. copper conductor shall be used.

The power connections may be made by PVC insulated flexible copper cables or taped copper / aluminium
strip.

All power & control cables shall enter from the bottom unless otherwise specified in the specification sheet.

Rev 1 ~04.09.09
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5.14. Removable bolted aluminium gland plate, heavy duty compression type rolled aluminium cable glands,
crimping type aluminium cable lugs for Al. Cables and copper cable lugs for Cu. Cables, pressure clamp /
bolted type terminals etc. shall be provided for each incoming and outgoing cable.

5.15. Terminal blocks shall be grouped according to circuit functions and suitably numbered. 20% extra
terminals shall be provided in the terminal block.

5.16. A suitably sized earth bus shall be provided at the bottom of panel with provision for earth connection at
both ends to purchaser’s earth grid.

5.17. All panels shall be of same height so as to form a bank, which shall give good aesthetic appearance.

6. COMPONENT DETAILS

6.1. All components shall conform to relevant IS/IEC standards and shall be of reputed make. Makes of all
components shall be subject to purchaser’s / consultant’s approval.

6.2. THYRISTORS, DIODES AND TRANSISTORS.

The thyristors, diodes and transistors shall have adequate safety margins to withstand specified operating
conditions. A factor of safety of minimum 4 shall be taken against voltage surges.

6.3. PCBs
All electronic control & monitoring printed circuit cards shall be fixed type on ceramic insulators to avoid
loose contacts due to vibration/long usage. Failure of each PCB shall be indicated by visual alarm and
indication. The visual fault diagnostic shall preferably indicate fault into various sections of the cards. All
printed circuit board shall be mounted on fixed ceramic insulator.

6.4. ELECTROLYTIC CAPACITORS
These may be polarised aluminium type I, suitable for long life and category I, as per IS:4317 or equivalent
IEC. The capacitor shall preferably be self healing type. These shall be so located in inverter panels that
the operating temperature does not exceed 65°C maximum.

6.5. TRANSFORMERS AND CHOKES
All transformers and chokes shall be of dry type and air cooled. This shall be class "H’ insulated, vacuum
impregnated. Class F/ Class B insulated cast resin transformers and chokes are also acceptable.

6.6. INSTRUMENTS
Ammeters & voltmeters shall be moving coil type of class 1.5 accuracy as per IS:1248. These shall be
flush mounting type of minimum size of 96 mm x 96 mm. Frequency meter shall be of reed type having
range of 45 Hz to 55 Hz. Alpha-numeric Liquid Crystal Display for metering various parameters is also
acceptable.

Rev 1 - 04.09.09 Page 5of 13
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6.7. STATIC SWITCHES
Static switches shall be naturally commutated type with parallel inverse connected thyristors. These shall
be rated for continuous duty for 100% load. Short time rated static switches are not acceptable.
6.8. VOLTAGE STABILIZER
-~ Voltage stabilizer shall be static type and shall satisfy the following requirements :
1) Maximum output voltage variation under steady state condition shall be + 2%.
ii) Maximum harmonic distortion shall be less than 5%.
iii) The output voltage shall be restored within + 2% of nominal value in less than 2 secs. !
6.9. INDICATION LAMPS / LCD DISPLAY
All indication lamps shall be of LED type suitable for the specified control voltage, having minimum
illumination of 40 millicandella. The colour of the LEDs shall be as follows :
ON : Red
OFF : Green
FAULT : Yellow
- LCD display is acceptable for Audio and visual alaram.
6.10. MCB
For isolating devices of various equipment, MCB shall be used. These shall be provided with overload and
short circuit protective devices and shall conform to IS:2516.
Battery Circuit Breaker shall have under voltage trip and reverse polarity protection device.
7. MONITORING SYSTEM
7.1. Microprocessor based monitoring system for UPS to supervise the UPS operation on PC shall be provided
to indicate following data:
i) Output voltage of UPS (Common)
ii) Output current of UPS (Common)
iii) Battery DC Voltage
iv) Input voltage of each rectifier (ph to ph)
v) Input current of each rectifier
vi) Output current of each inverter
vii) Output voltage of each inverter
viii) Bypass frequency
Rev 1 - 04.09.09 Page 6 of 13
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7.2.

8.1.

8.2.

8.3.

8.4.

9.1.

ix) Output frequency of each inverter

Print out facility shall be available for all the Alarms and Faults conditions.

PAINTING

The enclosure after pre-treatment, shall be painted with two coats of anti-rust paint followed by two coats
of anticorrosive paint.

All paints shall be carefully selected to withstand tropical heat and extremes of weather. The paint shall not
scale off, crinkle or be removed by abrasion due to normal handling.

Unless otherwise specified, the finishing shade shall be light grey Shade No. 631 as per IS:5.

Electrostatic powder paint shall be preferred.

TESTS AND INSPECTION

The UPS units shall be subjected to test as per relevant standards. The test shall include, but not limited to
the following :

i) Rectifier & inverter soft starting

i1) Regulation test

iii) Heat run test for 8 hours

iv) Overload test

v) Test for changeover time in synchronised and desynchronised mode.
vi) Test for dynamic response and transient performance
vii) Sequence & transfer test

viii) Noise level measurement

ix) Test to check the selectivity of protective devices

X) Alarm test (simulation of various fault conditions)
xi) Measurement of harmonic distortion

xii) Ventilation test (operation without redundant fan)
xiii) Insulation test

Xiv) Current division in parallel UPS

Rev 1 -04.09.09 Page 7of 13
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T ——
9.2. . All the above tests shall be carried out in presence of purchaser’s representative. In addition, the equipment

shall be subjected to stage inspection during process of manufacture at works and site inspection.

9.3. These inspection, shall, however, not absolve the vendor from his responsibility for making good any
defects, which may be noticed subsequently.

10. DRAWINGS AND DOCUMENT
10.1. Drawings and documents as per Annexure-I shall be s@p]ied.
10.2. All drawings and documents shall have the following description written boldly:

- Name of client
-- Name of Consultant
- Order Number

Code No. and Description

11. SPARES

11.1. Item wise unit prices for spare parts as listed in Annexure-III shall be offered along with main equipment
with recommended quantity for the period as stipulated in Specification Sheet.

11.2. Any other spare parts required, but not specified, shall also be offered.

12, PACKING

12.1. The board shall be properly packed before despatch to avoid damage during transport, storage and handling.
12.2. The packing box shall contain a copy of the installation, operation and maintenance manual.

12.3. A sign to indicate the upright position of the panels to be placed during transport and storage shall be

clearly marked. Also proper arrangement shall be provided to handle the equipment.

13. DEVIATIONS

13.1. Deviations, if any, from this standard shall be clearly indicated in the offer with reasons thereof. Deviations
from the data indicated in specification sheet shall be shown clearly by encircling it and indicating the
revised data in specification sheet.

* * *
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ANNEXURE 1

DRAWINGS & DOCUMENTS
FOLLOWING DRAWINGS AND DOCUMENTS FOR ALL EQUIPMENT OF UPS SYSTEM SHALL BE SUPPLIED

Sl ’ Description After Order
No. With BID
For Approval Final
No. of | No. of | No. of | No. of
copies | copies | weeks | copies

1. Specification sheet 1 6 2 8
2. Technical Particulars 1 6 2 8
3. Block Diagram 1 6 2 8+ 1R
4. General Arrangement drawings and foundation plan 1 6 2 8+ 1R
5. Calculation for battery sizing ’ 1 6 2 -
6. Feeder Details for Distribution Boards | 6 2 8+ IR
7. Descriptive literature and catalogues 1 - - 8
8. Bill of materials - 6 2 8+ 1R
9. Schematic & Wiring Diagram - 6 2 8+1R
10. Installation, operation & maintenance manual - - - 8
11 Spare parts list with identification 1 - - 8
12. Test Certificates - - - 8
13. Guarantee Certificates - - - 8

Note :

1. R-Reproducible.

2. Period of submission of drawings for approval shall be counted from the date of LOL.

3. All final documents shall be submitted prior to despatch of equipment. These shall be made in

bound sets.
* * *
Rev 1 — 04.09.09- Annexure - 1 Page 9 of 13
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ANNEXURE II
METERING INDICATIONS AND ALARM SCHEDULE

METERING

Incoming Voltmeter with selector switches for each incomer
Ammeter with selector switches for each incomer

Ammeter & Voltmeter at each inverter output and bypass output
Frequency meter & power factor meter at one common point of output
Ammeter & Voltmeter at incoming of each UPS distribution boards

Battery charge / discharge Ammeter

B. LED INDICATION

S O T

A.C. Mains ‘ON’

Load on inverter

Battery on float

Battery on boost

Fau!t (one lamp for all types of fault)

Fan failure indication

C. AUDIO-VISUAL ALARM (with Accept & Reset facilities)

DA

Mains failure

Inverter output overvoltage
Inverter output undervoltage
Inverter temperature high

Static switch failure

Rev 1 —04.09.09- Annexure - 11
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ANNEXURE 111
The following spare parts shall be quoted along with the offer

1. LIST OF SPARES - MANDATORY

a)
b)

©)

d)’

e)
f)

)
h)

Control Card

SMPS Card

Charger Card

Gate Drive Card

One of each type of thyristors, diodes & IGBT

One of each type of capacitors, resistors and chokes
Semi-conductor fuses of each rating

Signal lamps.

Rev 1 — 04.09.09- Annexure - T

Page 11 of 13

400059




€130 71 98ed

60°60'70 — T A9Y

O3ACdid W

a3axJIHD N0

NOISK3d d0 1.03rans

31w "ON A3d

O Jd Y

(4114
/4

WHLSAS Sd1 - S1D

e

DS IO

bussuibus 1383 1DVHL

400060




_€1Jo ¢ 38ed

606070 — T A3Y

O3A0HAdd Y

CINOEHO

RNASHEY 0 1odrans

EH

E

LT =]

NS

A AL d P

T L______J

L__“_J

(4114
/4

WHLSAS Sdf1 —SID

...
2D/\% OO

Buissuibus 138310vHL

400061




TRACTEBEL Engineering GTS — SHEET STEEL E/02
e —Z DISTRIBUTION BOARD 2503

SHEET STEEL DISTRIBUTION BOARDS

1 04.09.09 | Logo Changed AK Sp VK

0 03.03.08 | Logo Revised - SK AKB AK]J

A 05.08.03 | First Issue AKJ VVA VKA
Rev. Date Subject of revision Author Checked Approved

400062




TRACTEBEL €Engineering GTS — SHEET STEEL E/02
A=l DISTRIBUTION BOARD 2503
TABLE OF CONTENTS
1 SCOPE .. etveeeeeeaeressesesseseeeseaseasasensseeasesensesesneeteneesesestaesemseeeensnesseesseeeeanaetasestesestasteseneseeneseaseees 1
} 2 STANDARDS TO BE FOLLOWED.....ctuttiireiereirereireeratsncastntessarensessssnssseensensenssassassemmnsassassaseeransannns 1
‘ 3 SERVICE CONDITIONS ..eueiitiieittieettatieseirncnrensnesenesterasssrasenmmstsseasassasnseiersesssesiostossesasrastasestosmiasns 1
4. OPERATING REQUIREMENTS ...cutuiiuireirniraerreernrmaerassastensnmmeae s sansamnesaeassassensessssassansanseasssnenssnan 2
5. DESIGN AND CONSTRUCTIONAL FEATURES .....cccueiiiiiiiretiessnsinci i nens s s srncn s e 2
6. COMPONENT DETAILS ..utiveiviirereieteeenirarenroeresmsiearasesenmsassassnsasensans eeteetreienetseeeranretensnersaensnnrnn 6
7. ACCESSORIES ..tuetetnieereeiteaernresenraeretrarrosasrastsresrestorassatessastesassasassnssnreosassssansantossossssnesatsssassnnne 11
‘ 8. PAINTING ..euieuieetereitirertensearereerenrrernerasessiernssnrassnssossssssnnseanstastosassasasnnssassnssnsantasssrassasenstnsnnnnes 11
‘ 9. TESTS AND INSPECTION...cccivciinrmiennienencenranes e eee e s e e e e e s e ee s ees e 12
10. DRAWINGS AND DOCUMENT .. eutttuienienrerartarensasenreetattoseasnstaressasssnnsnsensrassssassestossesassassssansnsnnnne 12
11. SPARES ...euitiieititiitttrierereeretteteter e ttarasrasasrantnrntrarteanta b en e ran it tanen ettt enrnanarag s e rensnrarn 12
12. PACKING ....ccovuvenmmcencrernnennnns P PS 12
13. DEVIATIONS <. vveveeeeeteeseeseeeessesessessessesesasseseteneaasaseeesasseseasensaeseaseensenseseansensseesnesssenseassaseasen 13
* * *
Rev. 1 -04.09.09 Page I of

400063




TRACTEBEL €ngineering

GTS — SHEET STEEL

E/02

-
— DISTRIBUTION BOARD 2503
1. SCOPE
1.1, This standard covers the technical requirements of design, manufacture, testing at works and delivery in
well-packed condition of Sheet Steel Distribution Boards.
1.2, This standard shall be read in conjunction with relevant Specification Sheets and Feeder details.
2. STANDARDS TO BE FOLLOWED
2.1, The Design, manufacture and testing of the equipment shall comply with the latest issue of the following
Indian Standards, unless otherwise specified.
IS : 8623 -- Specification for low voltage switchgear and control gear assemblies.
IS:13947 -- General requirement for switchgear and control gear for voltages not exceeding 1000
V AC and 1200 V DC.
IS:5578 -- Guide for marking of insulated conductors.
IS: 11353 - Guide for uniform system of marking and identification of conductors and apparatus
terminals.
. IS: 10118 - -- Code of practice for selection, installation and maintenance of switchgear and control
gear.

Various components housed in the distribution board shall conform to the Indian Standard Specification as
mentioned against the component details.

2.2. The design and operational features of the equipment offered shall also comply with the provisions of the
latest issue of the Indian Electricity Rules and other Statutory Acts and Regulations. the supplier shall,
wherever necessary, make suitable modifications in the equipment to comply with the above.

2.3. Wherever any requirement, laid down in this standard, differs from that in Indian Standard Specification the
requirement specified herein shall prevail.

3. SERVICE CONDITIONS

3.1. AMBIENT CONDITIONS

These shall be as indicated in Specifications Sheet.

3.2, SYSTEM DETAILS

These shall be as indicated in Specification Sheet.
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4. OPERATING REQUIREMENTS

The distribution board shall be suitable for operating at the specified rating continuously with the specified
voltage and frequency variations under the ambient conditions indicated in Specification Sheet, without
exceeding the permissible temperature rise and without any detrimental effect on any part.

5. DESIGN AND CONSTRUCTIONAL FEATURES
5.1. GENERAL
5.1.1. The distribution board shall consist of an assembly of a series of floor mounting, identical, metal clad, dead

front type panels of unitised design. The panels shall be placed side by side to form a compact assembly
and shall be extensible on either side.

5.1.2 The complete assembly shall be dust, damp -and vermin proof having minimum degree of protection
equivalent to IP-52 as per 1S:13947.

5.1.3. The frame work of the cubicles shall be of bolted/welded construction. The minimum thickness of steel
shall be 2 mm for load bearing members, 1.6 mm for non-load bearing members and 3 mm for base channel.
The doors and covers shall be fabricated from cold rolled sheet steel. Suitable reinforcement, wherever
necessary, shall be provided.

5.14. The door hinges shall be concealed type.

5.1.5. All external hardware shall be cadmium plated/zinc passivated. The hardware for fixing the removable
parts shall be provided with retaining devices.

5.1.6. The doors and the removable covers shall be provided with non-deteriorating neoprene gaskets. Gaskets
without any discontinuity shall be preferred. Gaskets shall be held in position in groove of shaped sheet
steel work or these shall be of U type. Adhesive cement, if used, shall be of good quality so that the gasket
do not come off during service.

5.1.7. All the components shall be accessible for inspection and maintenance without the necessity for removal of
the adjacent ones. 'In case of single front design all components shall be accessible from the front for
maintenance and back opening doors/openable covers for maintenance shall not be acceptable.

5.1.8. The layout of the components inside a module shall be liberal to facilitate maintenance and the
interconnection of wiring between the components shall not be subjected to any undue stress at the bends.

5.1.9. Mounting height of components requiring operation and observation shall not be lower than 300 mm and
higher than 1800 mm.

5.1.10. Inter panel barriers shall be provided.
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S.1.11. Adequate arrangement for earthing shall be provided to safeguard the operator or other personnel from

electric hazards under all conditions of operation.

5.2 PANEL ARRANGEMENT

5.2.1. The distribution board shall be drawout/non-drawout type in single front/double front configuration as
specified in Specification Sheet.

5.2.2. Each Panel shall have its horizontal bus-bar chamber running on the top with multi-tier module units in the
centre and having vertical bus-bar chamber and cable alley on either side.

523. - The modules shall be enclosed on all sides and shall be so arranged that larger ones are placed at the bottom
portion of the panel. Fixed type modules shall be at least 300 mm from the base channel.

5.2.4. The number of modules in the panel shall not exceed six for motor starter feeders and eight for switch
fuse/MCB/MCCB feeders. The minimum size of module shall be 300 mm and 200 mm for starter and
switch fuse feeders. -The incomer and bus coupler module sizes for ratings upto 400 A shall be half the
panel size. For higher ratings they shall be housed in single panel.

5.2.5. The module door shall be so interlocked that it shall not be possible to open the door with switch/MCCB in
’ closed position. Defeat interlock facility shall be provided.

5.2.6. The relay, meters, switches/MCCB and lamps shall be flush mounted. All components of one module shall
be mounted on the same module on a rigid sheet steel chassis. A 20 mm dia rotating knob on the door shall
be provided for closing and opening.

5.3. BUS BARS AND CONNECTIONS

5.3.1. The bus-bar shall be suitable for the supply system specified in the Specification Sheet. The bus-bar and
connections shall be made of electrolytic copper or high conductivity aluminium alloy conforming to Grade
E91E of IS:5082.

53.2. The bus-bar shall be amply sized to carry the rated continuous current under the specified ambient
temperature without exceeding the temperature of 90°C. The bus-bars shall also be designed to withstand
the system fault current for 1 second without exceeding the temperature of 200°C for bare aluminium and
250°C for bare copper. The minimum acceptable size of bus-bars shall be 250 Sq.mm (Al). Calculation for
the bus-bar sizing shall be furnished for review.

53.3. In case of double front arrangement of distribution boards different sets of vertical bus-bars shall be
provided. The vertical bus-bars shall be PVC sleeved or shrouded by insulating barriers which shall have
cutouts to permit entry of power wires. It shall be possible to remove the shroud for inspection and
maintenance. Neutral-bars shall be provided in this chamber.

5.3.4. Horizontal bus-bars shall be of same cross-section through out. Stepped bus-bars shall not be acceptable.
5.3.5. All bus-bars shall be arranged and colours coded according to 1S:5578/11353.
Rev. 1 -04.09.09 Page 3 of 16

400066




TRACTEBEL €ngineering GTS - SHEET STEEL E/02

R ——— DISTRIBUTION BOARD 2503

5.3.6. The horizontal bus-bar shall run in a separate bus chamber located at the top shall have separate screwed
cover for inspection purpose.

5.3.7. The bus-bars shall be rigidly supported at equal intervals to withstand maximum short circuit stresses. The
supports shall be of moulded construction with built-in anti tracking barriers. The support material shall be
of fibre glass reinforced thermosetting plastic.

5.3.8. All joints shall be suitably treated to avoid oxidation of contact surfaces and bimetallic corrosion. A
minimum of two bolts with spring washers shall be used for horizontal bus-bar joints.

5.3.9. Horizontal bus bars shall be insulated with heat shrinkable PVC sleeves of reputed makes. Insulating
shrouds shall be provided for all joints of insulated bus-bars.

5.4. CLEARANCE AND CREEPAGE DISTANCES

54.1. The clearance and creepage distances shall not be lower than the values specified below:

i) Minimum clearance between two live conductors -- 20 mm

ii) Minimum clearance between live part and accidentally -- 20 mm
dangerous part

iii) Minimum creepage distance -- 28 mm

54.2. The clearances and the creepage, as specified above, shall definitely be maintained in the bus-bar system.
Provision of bus-bar insulations, separator or barriers shall not be considered to reduce the clearance from
the values specified above.

5.4.3. At the termination points in the equipment, e.g. MCCB, switches, contactors, thermal relays, etc. it is
realised that above clearance may not always be possible to be maintained. All such points where above
clearance are not possible to be maintained should, therefore, be insulated or taped.

5.5. INSULATION

5.5.1. The insulation used shall be non-hygroscopic and may be of porcelain, Epoxy-resins or fibre glass moulded
with plastic. It shall be of adequate electrical and mechanical strength to give trouble free service during
normal operation and short circuit conditions.

5.5.2. The insulation shall be treated suitably to withstand the tropical conditions and atmospheric pollution as
specified in Specification Sheet.

5.6. POWER WIRING

5.6.1. The connections from bus-bar including neutral to individual units on the modules shall consist of PVC
insulated flexible copper cable or tapped copper strip.
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5.6.2. The power wiring size shall be decided based on the rating of the switch, MCCB after using a rating factor
of not more than 50% over the current rating in free air. In any case the minimum size of power wiring
shall not be less than 4 Sq.mm copper.

5.6.3. the size of connection from incomer to horizontal bus-bar and from horizontal bus-bar to bus coupler shall
not be less than the size adopted for horizontal bus-bar.

5.7. CONTROL WIRING

5.7.1. The switch board shall be completely factory wired and ready for external connections.

5.7.2. The wiring shall be carried out with flexible stranded PVC insulated copper conductor cables of 1100 Volt
grade. The size of wires shall be as follows:
C.T. Circuit --  2.5Sq.mm
V.T. and Control Circuits --  1.5Sq.mm

5.7.3. All wiring shall be provided with dependent both end marking as per IS:5578. Numbered ferrules, reading
from the terminals outwards, shall be provided at both ends of all wiring for easy identification. These shall
be interlocking type plastic ferrules.

5.7.4. Control wiring circuits, fed from a supply common to a number of feeders, shall be so protected that failure
of a circuit in one feeder does not affect the operation of the other feeders.

5.7.5. The wiring to the equipment mounted on the doors shall be carried out with flexible multi strand copper
conductor cable and supported so that opening of the door, there is no undue strain on wire leads.

5.7.6. The control cables shall be neatly arranged and properly supported.

5.8. EXTERNAL CABLE TERMINATION

5.8.1. All power and control cables shall enter the distribution board from the bottom unless otherwise specified in
Specification sheet. Sufficient space shall be provided for ease of connection and termination of cables.

5.8.2. All cables shall be of 1.1 KV grade PVC insulated armoured and PVC sheathed except for single core cable
which may be unarmoured. The number and sizes of cable shall be as indicated in Feeder details.

5.8.3. Compression type cable glands alongwith the cable lugs as required and shall be provided for termination of
cables.

5.84. The cable glands shall be of rolled Aluminium or Nickel/Cadmium plated brass heavy duty double
compression type and shall be mounted on a removable gland plate, provided at a minimum height of 75
mm from the bottom of the distribution board. Two numbers spare knockouts of size 20 mm shall also be
provided on the gland plates for future use.
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5.8.5. For all power cables crimped type aluminium lugs for aluminium cables and tinned copper lugs for copper

cables shall be provided.

5.8.6. Terminal Block for control cable are pressure clip type and Terminal Block for power cables are bolted
type. These shall be protected type and rated for 1100 Volts service. The minimum current rating of
terminal block shall be 16 Amp. The construction shall be such that after the connection of cables by means
of lugs, necessary clearance and creepage distance are available.

5.8.7. Where more. than two cables in parallel are required to be terminated, a system of bus links shall be
provided with adequate clearance and spacing.

5.8.8. Suitable clamps to support the vertical run of cables shall be provided.

5.8.9. The terminal block shall be grouped according to circuit functions and suitably numbered. 20%extra
terminals shall be provided in the terminal block.

5:8.10. For power connections, suitable marking on the terminals shall be provided to identify the phases.
5.9. FEEDER DETAILS
59.1. The. requirements of incomer, bus coupler and outgoing feeders shall be as indicated in the single line

diagram, feeder details and corresponding schematic diagram.

59.2. The bus coupler shall be so located that it is possible to maintain half of the bus-bars while the other half is
still alive. Complete segregation of bus-bar connections to bus coupler shall be provided.

5.9.3. Castle key type mechanical interlocks shall be provided between incomers and bus section modules to avoid
paralleling of incomers. In addition padlocking facilities shall be provided in OFF position.

5.9.4. Single phase loads shall be distributed as far as possible on all the three phases.
6. COMPONENT DETAILS
6.1. The make of the components shall be as specified in Specification Sheet and shall conform to type of co-

ordination C as per IS:13947.
6.2. MOULDED CASE CIRCUIT BREAKERS

6.2.1. The MCCB shall conform to IS:13947 (Part 2) and shall having rupturing capacity as specified in
Specification Sheet.

6.2.2. The MCCB shall be provided with quick make, quick break type manually operated trip free mechanism,
thermal tripping devices of inverse characteristics, instantaneous short circuit tripping devices and necessary
auxiliary and alarm switches.

6.2.3. The thermal and short circuit tripping device shall be adjustable type.
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6.2.4.

6.3.

6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.4.

6.5.

6.5.1.

6.5.2.

6.5.3.

6.6.

6.6.1.

6.6.2.

6.6.3.

In addition, under voltage trip shall be provided, if specified.

SWITCHES

The switches shall be Motor duty type AC23 category and shall comply with the requirements laid down in
IS:13947 (Part 3). Switches upto 63 Amps shall be rotary type and those of 100 Amp and above shall be
link type.

‘ON’ and ‘OFF’ positions of the switches shall be indicated on the panel. Provision shall be made to lock
the switch in the ‘OFF’ position.

The fixed contacts shall be shrouded and the contacts shall be silver plated.

Two Pole switches shall also isolate the neutral circuit alongwith phase circuit. 4 Pole / 2 Pole switches
shall be used for 3 Phase/1 Phase circuits respectively. )

FUSES

The fuses shall be of non-deteriorating HRC cartridge link type and conform to 1S:9224. They shall be
suitable for the load and the service required in the circuit.

AIR BREAK CONTACTORS

The Air Break Contactor shall be of AC3 category unless otherwise specified, conforming to 1S:13947
(Part-4). )

The dropout voltage shall not exceed 65% of rated voltage.

Each contactor shall be provided with auxiliary contacts as required. The rating of the auxiliary contacts
shall be 5 Amps. AC or 1 Amp. DC at the specified control voltages. The spare auxiliary contacts shall also

be wired terminal block.

BIMETAL THERMAL OVERLOAD RELAYS

The contactor shall be provided with three pole bimetal thermal overload relays unless otherwise specified.
The bimetal relays shall be of suitable range, ambient temperature compensated and shall be separate
mounting type. They shall be adjustable through graduated scale and shall be provided with changeover

contact.
Bimetal relays shall conform to IS:3231 and shall have built in single phasing preventor.

The bimetal relays shall be provided with a manual reset device resettable after opening the cubicle door.
Auto reset thermal relays are not acceptable.
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6.7. CURRENT TRANSFORMERS

6.7.1. The current transformers shall conform to IS:2705.

6.7.2. Current Transformers shall be cast resin. The Current Transformers shall be rigidly mounted and shall be
easily accessible for maintenance and testing.

6.7.3. The Current Transformers shall be of 5 VA output or as specified in SLD/Data Sheet. The output shall be
adequate for the instrument and metering duties involved with sufficient margin. The Current Transformers
shall have the accuracy Class-1 for the metering duty.

6.7.4. All the Current Transformers shall be provided with terminals and shorting links. One of the terminals of
C.T. shall be earthed. The polarity of the C.T. shall be clearly marked.

6.7.5. The C.T.s shall be capable of withstanding momentary open-circuit on the secondary side without injurious
effects.

6.8. INSTRUMENTS AND METERS

6.8.1. All instruments shall be flush mounting type with square face and shall be tropicalized and dust tight.

6.8.2. The size of the instruments shall be 96 mm x 96 mm for full and half size modules and 72 mm x 72 mm for
lower size modules.

6.8.3. Dials shall be parallax free with scale marked in black on white background and shall be suitable for direct
reading.

6.8.4. Zero adjusters shall be provided for operation from the front of the cases.

6.8.5. All ammeters and voltmeters shall have 0 — 90° scale moving iron spring controlled type and of Class 1.5
accuracy as per 1S:1248. The scale range of the ammeter and voltmeter shall be as indicated in the feeder
details.

6.8.6. In case of motor feeders, the ammeter shall be graduated uniformly upto C.T. primary current and with a
compressed end scale upto 6 times the C.T. primary current. Red pointer shall be provided, which can be
adjusted at site for indicating full load current.

6.8.7. KWH meter shall be 3 phase 4 wire type. These shall conform to the requirements of IS:722 and shall be
C.T. operated. The current coil shall be rated for 5 Amp.

6.8.8. All kWh meters shall be provided with test blocks for current and voltage coils for testing them at site
without interrupting their recording while in service.
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6.9. PUSH BUTTON AND CONTROL SWITCHES

6.9.1. The switches and push buttons shall conform to utilization category AC 11 /DC 11 as per IS:13947 (Part-
5). The contact shall be rated to make, break and carry inductive current of 5 Amp. At 415 V AC and 1
Amp at 220 V DC.

6.9.2. The control switches shall be spring return rotary type unless otherwise specified and provided with pistol
grip type handle. The control switches for circuit breakers shall be additionally fitted with lost motion
devices and sequencing devices.

6.9.3. The selector switches shall be stay-put rotary type and provided with oval shape handles.

6.9.4. The push buttons shall be of momentary contact spring loaded type with a set of normally close and open
contacts. The push button for ‘Start’ shall be shrouded type and coloured green, stop push button shall be
enshrouded type and coloured red and other push buttons shall be enshrouded type coloured black. The
fixing ring shall be metallic white.

6.9.5. Emergency stop push buttons, if specified, shall be lockable in pushed position.

6.10. MINIATURE CIRCUIT BREAKERS

6.10.1. The miniature circuit breakers shall conform to IS:13032 and shall be of duty category M-9.

6.10.2. It shall be provided with overload and short circuit protective devices in a heat resistant housing.

6.10.3. A certificate of short circuit rating and current time tripping curve shall be furnished alongwith the offer.

6.11. SIGNAL LAMPS

6.11.1. Signal lamps shall be provided to indicate the various circuit conditions as shown in scheme drawings. The
colour of the lamps for various functions shall be as follows:

Red --  Switch/Contactor closed.
Green --  Switch/Contactor open.

6.11.2. The lamps shall be LED type having lumen output 200 millicandella in axial direction.

6.11.3. It shall be possible to remove the globe from outside for replacement of lamps.

6.12. CIRCUIT BREAKER

6.12.1. The circuit breakers shall be of air break and of horizontal drawout construction, with 3 poles and isolable
bolted neutral link.
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6.12.2. Circuit breakers may be hand operated or power operated as called for in the data sheets.

The closing mechanism of the circuit breakers shall be of one of the following types :-
1. Hand operated, spring charged, independent manual type.
2.  Motor wound, spring charged with a provision of manual charging
6.12.3. The operating mechanism shall be mechanically and electrically trip-free and non-pumping. Anti-pumping
feature may be built in for a separate anti-pumping relay may be provided. A mechanical closing device

may be provided, if feasible.

6.12.4. A mechanical trip device suitable for front of board operation and a mechanical ‘ON-OFF’ indicator shall
be provided. Trip device should be shrouded to prevent inadvertent mal operation.

6.12.5. A series or shunt trip coil, as called for in the Data Sheets shall be provided for tripping the circuit breakers.
Wattage of shunt trip coils will be sufficiently high to prevent it from picking up or holding on with
specified number of indicating lights wired in series with the same.

6.12.6. Provision shall be made for remote closing and tripping of the circuit breakers, with electrically operated
mechanism. A ‘local/remote’ selector switch shall also be provided wherever called for in the Data Sheets.

6.12.7. A maintenance closing device for slow closing and slow opening of circuit breakers shall also be provided,
if feasible.

6.12.8. In case of spring charged mechanism, ‘Spring Charged’ indication (mechanical) shall be provided.

6.12.9. Interlock shall be provided to prevent plugging in or withdrawal of circuit breaker trolley unless it is open.

Any attempt to do so shall trips the circuit breaker.

6.12.10. Interlock to prevent closing of circuit breaker, unless it is in ‘SERVICE’ or ‘TEST’ position, shall be
provided.

6.12.11. Main contacts shall have ample area and adequate contact pressure to carry the rated and short time current
without excessive temperature rise. The contacts shall be adjustable for wear and easily replaceable. Main
contacts shall open before and close after the arcing contacts, when these are provided. Arcing contacts
shall be easily accessible for inspection and replacement.

6.12.12. The tips of main and arcing contacts shall be silver plated or shall be of suitable material, to minimise
erosion of contacts due to arcing.

6.12.13. Auxiliary switches directly operated by the breaker mechanism shall be provided for control and interlocks.
A minimum of six normally open and six normally closed contacts shall be provided. The contacts shall be
preferably convertible from NO to NC and vice versa. The contacts shall also be capable of adjustments to
enable early closing or delayed opening with reference to breaker main contacts. The contacts shall be rated
for 10 Amp. at 240V A.C./ D.C. All spare contacts shall be wired upto terminal block. Auxiliary contacts
in the “trip” circuit shall close before the breaker main contacts close and shall open after the main contacts
have opened. All other contacts shall operate simultaneously with the main contacts.
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7. ACCESSORIES
7.1, The supplier shall include the following accessories.
--  Fuse Puller.
--  Test plug for kWh meters.
7.2, SPACE HEATER
Each vertical section shall be provided with a thermostatically controlled space heater, rated for 240 V, 50
Hz and controlled through double pole miniature circuit breaker.
7.3. NAME PLATES
7.3.1. The distribution board shall have large name plate. Each single front panel shall have name plate both in
front and back.
7.3.2. Each feeder shall be provided with name plate. Each single front panel shall have name plate both in front
and back.
7.3.3. All control switches, push buttons, lamps, etc. shall have functional identification labels.
7.3.4. Name plate shall be of black perspex with white engraving and of minimum 3 mm thick.
7.3.5. Any other accessories required, but not specified shall also be supplied to make the distribution board
complete in all respects to ensure safe and proper operation.
7.3.6. Load Manager
e Load Manager will display KWH, Real Time, Date, Voltage, Current, Power Factor, Frequency,
Instantaneous Load (KW), MD-KW, KV Arh, KVAH, KVA.
e Load Manager shall have RS 232/RS 485/MODBUS protocol for communication to SCADA.
e Load Manager shall communicate KWH, MDKW, Voltage, Current, Power Factor, Frequency, etc. to
Supervisory Control and Data Acquisition (SCADA).
8. PAINTING
8.1. The enclosure after degreasing, pickling in acid, cold rinsing phosphatising, passivating etc. shall be painted
with two coats of anti-rust paint followed by two coats of anticorrosive paint.
8.2 Epoxy based paint shall be used, if indicated in Specification Sheet.
Rev. 1 - 04.09.09 Page 11 of 16

s

400074



TRACTEBEL €ngineering GTS — SHEET STEEL E/02

——— DISTRIBUTION BOARD 2503
8.3. All paints shall be carefully selected to withstand tropical heat and extremes of weather. The paint shall not
- scale off, crinkle or be removed by abrasion due to normal handling.

8.4. Unless otherwise specified, the finishing shade shall be light grey Shade No. 631 as per IS:5.

8.5. One litre of paint shall be supplied alongwith each board for touch up at site.

9. TESTS AND INSPECTION

9.1. THE DISTRIBUTION BOARDS SHALL BE SUBJECTED TO ROUTINE TEST AS PER IS:8623.

9.2. Additional tests, wherever specified, shall be carried out.

9.3. All the above tests shall be carried out in presence of purchaser’s representative. In addition, the equipment
shall be subjected to stage inspection during process of manufacture at works and site inspection.

9.4. These inspection shall however, not absolve the vendor from his responsibility for making good any defect
which may be noticed subsequently.

10. DRAWINGS AND DOCUMENT

10.1. DRAWINGS AND DOCUMENTS AS PER ANNEXURE-I SHALL BE SUPPLIED.

10.2. ALL DRAWINGS AND DOCUMENTS SHALL HAVE THE FOLLOWING DESCRIPTION WRITTEN
BOLDLY:
- Name of client
-- Name of Consultant .
- Enquiry / Order Number with Plant/Project Name.
- Code No. and Description.

11. SPARES

11.1. Itemwise unit prices for spare parts as listed in Annexure-II shall be offered along with main equipment
with recommended quantity for the period as stipulated in Specification Sheet.

11.2. Any other spare parts required, but not specified, shall also be offered.

12. PACKING

12.1. The distribution board shall be properly packed before despatch to avoid damage during transport, storage
and handling.

12.2. The packing box shall contain a copy of the installation, operation and maintenance manual.
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12.3. A sign to indicate the upright position of the panels to be placed during transport and storage shall be clearly

marked. Also proper arrangement shall be provided to handle the equipment.

13. DEVIATIONS

Deviations, if any, from this standard shall be clearly indicated in the offer with reasons thereof. Deviations
from the data indicated in Specification Sheet shall be shown clearly by encircling it and indicating the

revised data in Specification Sheet.

Rev. 1 - 04.09.09
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ANNEXURE - I
DOCUMENTATION FOR SHEET STEEL DISTRIBUTION BOARDS
Sl Description . After Order
No. With
BID
For Approval Final
No.of | No. | No.of | No.of | No. of
copies of |weeks| copies | weeks
copie
S
1. Specification sheet 1 6 2 8 2
2. Technical Particulars | 6 2 8 2
3. Feeder Details 1 6 2 8+ 1R 2
4. General Arrangement and Foundation Drawings 1 6 2 8+ 1R 2
5. Schematic Diagrams with Terminal arrangement - 6 2 8+ 1R 2
“drawings
6. Calculation for Bus-bar sizing 1 6 2 -
7. Illustrative and Descriptive literature 1 - - 8 2 weeks
after
Inspec-
tion
8. Catalogues for bought out accessories 1 - - 8
9. Installation, operation & maintenance manual - - - 8
10. Test Certificates
-- Type (for MCCB / MCB / ACB) 1 - - -
-- Routine - - - 8
11. Guarantee Certificates - - - 8
12. Spare Parts List 1 - - 8
Note :
1. R-Reproducible.
2. Period of submission of drawings for approval shall be counted from the date of LOL.
3. All final documents shall be submitted prior to despatch of equipment. These shall be made in
sets and shall be supplied in fine plastic coated folder.

Rev. 1 - 04.09.09~ Annexure-I
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ANNEXURE III

THE FOLLOWING SPARE PARTS SHALL BE QUOTED ALONG WITH THE OFFER

1. LIST OF SPARES - MANDATORY

a) MOULDED CASE CIRCUIT BREAKER (OF EACH RATING)

b) INDICATING LAMPS

2. LIST OF SPARES — FOR 2 YEARS OPERATION

A. MOULDED CASE CIRCUIT BREAKER (OF EACH RATING)

F.

i) Complete Breaker Assembly

SWITCHES (OF EACH RATING)

i)  Assembled switch in open execution

i) FUSES Single pole moving blade assembly

ii) Single pole base assembly
FUSES (OF EACH RATING)

i)  Fuse links

ii) Fuse fittings
CONTROL SWITCHES

i)  Trip-Neutral-Close Control Switch
ii) Local-Remote Selector Switch

iii) Heater Switch

iv) Thermostat

v) Ammeter Selector Switch

vi) Voltmeter Selector Switch

vii) Push Button

viii) Push Button element

ix) Push Button Actuator of each type.
CONTRACTOR (OF EACH RATING)

i) Contractor with Auxiliary Contacts
ii) Operating Coil
iii) Auxiliary Contact Block

INDICATING LAMPS

Rev. 1 -04.09.09
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i) Indicating lamps globes of each colour

ii) Indicating lamp fittings

iii) Indicating lamp bulbs

G. METERS

i)  Ammeter

i) Voltmeter
H. PROTECTIVE RELAYS

i) Relays

ii) Thermal overload relay of each type

NOTE: All spare parts shall be identical to the parts used in the distribution boards.

* * *
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1.0 SCOPE

1.1 This specification covers the technical requirements of design, manufacture, testing at works, and dispatch in
well packed condition of Lighting Fixtures and their accessories.

2.0 STANDARDS TO BE FOLLOWED

2.1 The design, manufacture and testing of the Lighting Fixtures and their accessories covered by this standard
shall comply with the latest issue of the following and other relevant Indian Standards, unless otherwise
specified.

IS: 1913 (Part I) General and safety requirements for Luminaries (Tubular fluorescent lamp).

IS: 6665 Code of practice for industrial lighting.

IS: 1777 Industrial luminaries with metal reflectors.

IS: 2149 Luminaries for street lighting.

IS: 1947 Flood lights

IS: 2147 Degree of protection provided by enclosures for low voltage switchgear and
control gear.

IS: 2148 Flameproof enclosure of electrical apparatus.

IS: 2206 (Part I) Flameproof electric lighting fittings well glass and bulk head types.

IS: 2206(Part II) Flameproof electric lighting fittings (Fittings using glass tubes)

IS: 8224 Electric lighting fittings for division- 2 areas.

IS: 1534 (Part I) Ballast for fluorescent lamps for switch start circuit.

IS: 6616 Ballasts for high pressure mercury vapour lamp.

IS: 1569 Capacitors for use in tubular fluorescent, high pressure mercury and low pressure
sodium vapour discharge lamp circuits.

IS: 2215 Starters for fluorescent lamp

IS: 3323 Specification for Bi-pin lamp holder for tubular fluorescent Lamp.

IS: 1258 Specification for Bayonet lamp holder.

IS: 10276 Edison screw lamp holder

IS: 3324 Holder for starters for tubular fluorescent lamps.

2.2 The design and operational features of the equipment offered shall comply with the provisions of the latest
issue of the Indian Electricity Rules and other relevant Statutory Acts and Regulations. The supplier shall,
wherever necessary, make suitable modifications in the equipment to comply with the above.

23 Wherever any requirement, laid down in this standard, differs from that in Indian Standard Specifications, the
requirement specified herein shall prevail.

3.0 SERVICE CONDITIONS

3.1 Ambient Conditions.

Max. / Min Temperature - 50°C/4°C

32 System Details
230 V10, 1P,N,50Hz + 5%

4.0 OPERATIONAL REQUIREMENTS

4.1 The fixtures and their associated accessories shall be suitable for operating continuously under the ambient
conditions and with the voltage and frequency variations indicated above without exceeding temperature rise
limits as per relevant standards and without detrimental effect on any part.

Rev 1 -04.09.09 Page 1 of 8
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5.0 GENERAL REQUIREMENTS FOR THE FIXTURES

5.1 The fixtures shall be complete with all the accessories including the control gear with lamp.

5.2 The control gear for fluorescent lamp fixtures shall consist of starter, ballast and capacitors for power factor
improvement and for correction of stroboscopic effect.

53 The Control gear for mercury vapour fixtures shall consist of ballast and capacitor for power factor
improvement. The control gear for sodium vapour fixtures shall comprise a ballast capacitor and an igniter.

5.4 The fixture housing shall be made of CRCA sheet steel/ aluminium sheet or cast aluminium.

55 Each fixture shall be provided with cable glands and a terminal block suitable for termination of aluminium
conductor upto 2.5 sq mm size. Looping facility shall be provided.

5.6 The control gear box shall normally be mounted integrally. Non-integrally control gear box shall also be
acceptable.

5.7 The control gear box shall be suitable for location in the same area as the fixture and shall have the same
degree of protection.

5.8 Neoprene gaskets shall be provided where necessary to prevent ingress of dust, moisture and insects inside the
fixture and to make the fixture suitable for outdoor installation.

59 The fixtures shall be so designed that it shall be possible to maintain or replace the different accessories
without difficulty, including the replacement of the lamp.

5.10 The insulation of wiring conductor for the fixture and for the control gear box where provided separately shall
be selected considering the maximum temperature due to the heat generation by ballast, lamp, etc. under
normal operating condition and proximity of the wiring conductor to these. Wherever necessary, heat resistant
type insulated conductor shall be used for the wiring of the fixture and control gear box.

5.11 The wiring between different components of the fixtures and control gear box shall be properly secured to
avoid loosening of the connections due to vibration.

5.12 The fixture/control gear box shall be provided with an earthing terminal.

5.13 The fixtures shall be designed to maximize the downward throw of luminous

5.14 Painting

5.14.1 All metal surfaces shall be made completely free from any scale and rust by suitable processes of degreasing
and pickling. The thoroughly cleaned surfaces shall be pretreated by phosphatising and passivating.

5.14.2 Two coats of zinc chromate primers shall be applied on all metal surfaces before application of two coats of
finishing paint as specified for different types of fixtures. Where epoxy paint is specified, epoxy based primers
shall be used.

5.15 Supporting Arrangement

5.15.1 Fixture shall be suitable for mounting on the ceiling / structure as required. A mounting bracket shall be
supplied, where necessary.

5.15.2 Sketch showing the mounting arrangement and dimension for each type of fixture shall be furnished.

Rev 1 - 04.09.09 Page 2 of 8
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6.0 TYPE OF FIXTURE
6.1 Industrial Type
6.1.1 Channel / Rail Mounting Fluorescent Fixture.
6.1.2 The fixtures shall be provided with CRCA sheet steel mounting channel containing all the accessories,
suitably covered with CRCA sheet steel and epoxy stove enameled.
6.1.3 The fixture without reflector shall be with epoxy stove enamel finish. Where reflector is specified the same
shall be CRCA sheet steel and vitreous enameled, white inside and gray outside.
6.2 Corrosion Proof Fluorescent Fixture
6.2.1 The fixtures shall be suitable for installation in an area laden with corrosive chemical dusts and vapours.
6.2.2 The ballast, capacitor and terminal block shall be housed in a cast aluminium enclosure which shall be made

dust and vapour proof with the use of neoprene rubber gaskets. The internal connecting wires shall run inside
2 Nos. seamless aluminium pipes properly screwed and sealed on either side of the control gear housing. The
end boxes shall be made of cast aluminium fixed at the ends of the seamless pipes, which shall contain the
starter holder, starter and the lamp holders.

623 The lamp holders shall be so designed that when the lamps are fitted, ingress of corrosive dust and vapour
inside the lamp holders is prevented to protect lamp pins.

6.3 Well Glass Type Mercury / Sodium Vapour fixture.

6.3.1 The fixture housing shall be made of cast aluminium alloy in dust, vapour and weather proof execution
finished in epoxy stove enamel, grey outside and white inside, provided with clear heat resistant glass which
shall be fitted with neoprene gasket and 3 mm G.I. wire guard.

6.4 High Bay Type Mercury/ Sodium Vapour Fixture

6.4.1 The fixtures shall be in dust and vapour proof execution with a reflector and heat resistant glass cover and
shall be provided with integral control gear.

6.4.2 The control gear and lamp holder housings shall be of cast aluminium, so designed as to achieve better heat
dissipation and proper cooling of the unit.

6.4.3 The reflector shall be made of anodized aluminium epoxy enameled outside and electro-chemically
brightened inside.

6.4.4 The canopy shall be of cast aluminium having terminal block for external connection and provided with
suspension hook.

6.4.5 The canopy, control gear and lamp holder housings shall be epoxy stove enameled.
6.5 Street Lighting Fixture
6.5.1 The fixtures shall be suitable for fluorescent, mercury vapour or sodium vapour lamp as specified and shall be

made of cast/ sheet aluminium epoxy enameled housing, anodized aluminium reflector and non-yellowing
type acrylic cover.

6.5.2 The fixture shall be totally enclosed type suitable for outdoor installation.

Rev 1 -04.09.09 Page 3 of 8
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6.5.3 Light distribution shall be cut off, semi cut off or non-cut off type as specified.

6.5.4 The fixture shall be provided with side entry for the supporting pipe. The cable shall be taken inside through
the supporting pipe of 25 mm dia.

6.5.5 The clamping arrangement for the supporting pipe shall be designed to suit the weight of the fixture and wind
load for mounting height upto 16 M as specified in the relevant Indian Standard Specification. The clamping
arrangement shall provide wide range flexibility in the use of supporting pipe by the purchaser.

6.5.6 Unless otherwise specified, fixture for use with mercury/ sodium vapour lamp shall be provided with
arrangement of adjusting the position of lamp holder to have a cut off or semi cut off light distribution.

6.6 Flood Lighting Fixture

6.6.1 The fixture shall be in weatherproof execution suitable for high pressure mercury/ sodium vapour lamp and
shall comprise of epoxy stove enameled, cast aluminium alloy body, a clear heat resistant flat toughened
glass, an anodized mirror polished aluminium reflector and a focusing device.

6.6.2 The fixture shall be having an arrangement for rotation on both horizontal and vertical planes and locking in
any desired position.

6.6.3 The complete unit shall be mounted on a heavy base of cast iron for fixing the fixture on a structural platform.

6.6.4 All cast iron and M.S. structural provided in the fixture shall be epoxy painted.

6.6.5 A separate control gear box suitable for the rating of the lamp specified shall be supplied along with the
fixture.

6.7 Fixture for use in Hazardous Area

6.7.1 The fixture for use in hazardous area shall be in cast aluminium enclosure which shall be epoxy stove
enameled.

6.7.2 The fixture shall have complied with relevant standard for flameproof fixtures.

6.7.3 The fixtures shall be suitable for hazardous area for enclosure group IIA & IIB and temp. Class T3.

6.7.4 Flameproof fixture/Control gear box shall be provided with flameproof cable glands.

6.7.5 One internal earthing terminal shall be provided.

6.7.6 The vendor shall confirm that the fixtures and control gear box, where supplied separately, have been tested
and certified by relevant statutory authorities for use in the hazardous area as offered by them and shall submit
the relevant documents along with the offer.

7.0 ACCESSORIES

7.1 Ballast

7.1.1 The ballast shall be highly inductive silicon steel laminated, copper wire wound polyester filled heavy duty
type.

7.2 Capacitors

7.2.1 The capacitors shall be constant value type hermetically sealed in metal enclosure to ensure long trouble free
service. '
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7.2.2 The value of the capacitors for power factor improvement shall be so selected that the corresponding lamp
circuit power factor does not fall below 0.95 lag. :

7.3 Starter

7.3.1 The starter shall be suitable for igniting fluorescent lamp having bi-metal electrodes and radio interference
suppression capacitor in an enclosure of high mechanical, strength.

7.4 Lamp Holder

74.1 The lamp holders shall ensure proper contact with the lamp during continuous operation, preventing
extinguishing of the lamp due to small vibration.

7.4.2 The material of the lamp holder shall be suitable to withstand the operating temperature without any
deterioration.

7.4.3 The lamp holder for fluorescent lamp shall be spring loaded rotor type, suitable for bi-pin lamp, so designed to
prevent contact with live parts of the holder after the lamp has been taken out or during insertion/removal of
the lamp.

744 The lamp holder for mercury and sodium vapour lamp shall be Edison screw type.

7.5 Starter Holder

7.5.1 The starter holders used for fluorescent lamp shall ensure good electrical contact with the starter pin with
strong spring action for trouble free operation. It shall be possible to insert or remove the starter with ease.

7.6 Cable Glands

7.6.1 Cable glands shall be of aluminium compression type for PVC insulated armored and PVC sheathed 1.1 KV
grades 3C 2.5 sq mm YWY cable.

8.0 TESTS AND INSPECTION

8.1 The following tests shall be carried out on the lighting fixtures and their accessories as per relevant
IS.

8.1.1 Routine tests - On each lighting fixture and its accessories.

8.1.2 Acceptance Tests - On representative numbers of each type.

8.1.3 Type tests - Wherever specified on one lighting fixture and its

Accessories of each type.

8.2 All the above mentioned tests shall be carried out in the presence of purchaser’s representative. In addition,
the fixtures shall be subjected to stage inspection at works and inspection at site for final acceptance.

83 These tests and inspection shall however not absolve the Vendor from his responsibility for making good any
defect which may be noticed subsequently.

9.0 DRAWINGS AND DOCUMENTS

9.1 Drawings and documents as per Annexure-I shall be supplied.

9.2 All drawings and documents shall have the following description written boldly.
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- Name of Client.
- Name of Consultant .
- Enquiry / Order Number.
10.0 SPARES
10.1 Item-wise unit prices for spare parts shall be offered along with main equipment with recommended quantity
for the period .
11.0 PACKING
11.1 The lighting fixtures shall be properly packed to safeguard against weather conditions and handling. It shall be

wrapped in polythene bag with an additional wrapping of bitumen paper to make it completely waterproof
before the equipment is packed in wooden crates.

12.0 DEVIATIONS

12.1 Deviation, if any, from this standard shall be clearly indicated in the offer with reason thereof.
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ANNEXURE-1

DOCUMENTATION FOR LIGHTING FIXTURES AND ACCESSOREIS

S.No Documents No. of Copies
With bid Final
1. Specification Sheet 1 8
2. Technical particulars. 1 8
3. Illustrative and descriptive catalogues indicating general arrangement,
light distribution, light absorption and utilization factors, starting
current, Full load current, power factors etc. 1 8
4. Sketch showing mounting arrangement and dimension 1 8
5. Type Test Certificates for
(a) Flame proof fixtures 1 8
6. Test Certificates. - 8
7 Guarantee Certificates - 8

NOTE

1. All final drawings and documents shall be submitted at least four weeks prior to dispatch of equipment.

2. These shall be made in sets and shall be supplied in fine plastic coated folder.
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[ LIST OF SPARES - MANDATORY
|
} 1. Starters for fluorescent tubes.
! 2. Ballast of each type.
l‘ 3. Ignitor for sodium vapour lamps.
| * ox X
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‘1.0

2.0

3.0
3.1

32

33

4.0

5.0

5.1

5.2

53

5.4

5.5

SCOPE

This specification cover the supply, fabrication, erection and testing of the Earthing System.

CODES AND STANDARDS

The complete earthing installation and testing shall conform to the relevant specifications/codes of practice
of Indian Standards (IS) and Indian Electricity Rules. In case of conflict/ discrepancy between the
standards/ specifications, the instructions of the Engineer-in-Charge shall be binding.

MATERIALS
All earthing conductors shall be GI.

Supply of all other erection materials/ consumables required to complete the installation shall be the
responsibility of the Contractor. These materials shall include, but not limited to arc welding rods, bitumen
compound, supports, clamps connectors etc. The contract price shall be inclusive of all such erection
materials/ consumables. All hardwares used for earthing installation shall be hot dip galvanized.

Any item of work or erection materials/ consumables which have not been specifically mentioned, but are
necessary to complete the work involved shall be deemed to be included in the scope of this specification
and shall be furnished by the contractor without any extra charge to the owner.

EARTHING CONDUCTOR

The main earthing conductor shall be GI flat 50 x 6 mm and the pig tail risers ( 50 x 6 mm) shall be hot dip
galvanized steel flat. Thickness of hot dip galvanizing shall not be less than 75 microns.

EARTHING NETWORK

The earthing system shall be installed and tested in the best workmanship in conformity with this
specification, applicable sections of the latest relevant Indian Standard Specification, Indian Electricity
Rules and also the earthing drawings attached with this document. It shall be the responsibility of the
contractor to carry out the work conforming to the statutory requirements. The contractor shall get the
approval of the Owner/Engineer-in Charge before executing the earthing network.

The underground earthing grid shall be laid at a minimum depth of 700 mm below ground level and at 500
mm (min) distance from any civil/mechanical/electrical structure/building. It shall be the responsibility of
the contractor to lay the earthing grid in such a fashion such that the earthing strip is protected from all
types of mechanical damage. The exact location of the grounding grid shall be determined in field in
consultation with the Engineer-in-Charge or his authorized representative.

All crossings and straight runs shall be perfectly arc welded for good electrical connections. Two coats of
Bitumen compound and jute covering shall be provided for all jointing below ground level to protect it from
corrosion. Connections/lugs shall be used for above ground joints. Tapping of earth leads from the
underground earthing grid shall be by means of Tee connections wherever riser connections are made.

Riser

Risers are required for connecting the equipment and structure with the ground mat. These will be of GI flat
laid from ground mat to ground level properly clamped or supported along with outer edge of the concrete
foundation as shown in the enclosed drawings. Connection to the ground mat shall be done by arc welding
and the other end is to be kept free at least 500 mm long above the floor slab or finished ground level.

The installation work shall be supervised by a competent supervisor with experience of this type of work.
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6.0 INSTALLATION OF EARTH ELECTRODES

6.1 Earth electrodes shall be installed as shown in the earthing layout drawing and in accordance with the
standard drawings and IS:3043. Their location shall be marked to enable accurate location by permanent
markers.

6.2 All earth electrodes shall preferably be driven to a sufficient depth to reach permanently moist soil.
Electrodes shall preferably be situated in a soil which has a fine texture and which is packed by watering
and ramming as tightly as possible. Wherever practicable, the soil shall be dug up, all lumps broken and
stones removed from the immediate vicinity of the electrodes. Earth pit with all accessories shall be
provided as per drawings.

6.3 All earth electrodes shall be tested for earth resistance by means of standard earth test meter. The tests shall
take place in dry months, preferably after a protracted dry spell.

6.4 The electrodes shall have a clean surface, not covered by paint, enamel, grease or other materials of poor
conductivity.

6.5 Earth electrodes shall be located avoiding interference with road, building foundation, column etc.

6.6 The disconnect facility shall be provided for individual earth pits to check their earth resistance periodically.

7.0 TESTING
On completion of the installation, it shall be tested in compliance with Indian Electricity Rules by the
contractor in the presence of Purchaser’s Consultant’s representative. The cost of any test including the
required men, material and equipment shall be borne by the contractor. Earthing systems/ connections shall
be tested as follows:-

7.1 Resistance of individual earth electrode shall be measured after disconnecting it from the grid.

7.2 Earthing resistance of the grid shall be measured after connecting all the electrodes to the grid. The
resistance between any point on the metallic earth grid and the general mass of earth shall not exceed 1
ohm.

1.3 The resistance to earth shall be measured at the following:

a) At each electrical system earth or system neutral earth.
b) At one point on each earthing system used to earth electrical equipment enclosures.

1.4 The Bidder shall fill up the “Test Report” for the Earthing System as per the proforma enclosed with this
specification.

8.0 COMPLETENESS OF WORK

8.1 In addition to satisfactory installation of this grounding system, the Bidder shall comply with the following
for completeness of work:-

a) Ducts, holes, trenches etc. required in connection with installation work shall be provided and filled in
by the contractor at his own cost to the original architectural finish of the building.

8.2 Required number of marked-up copies of the as-built grounding layout drawings for the area covered under
this specification with all dimensions and details according to exact laying of the ground grid and location
of risers, earth pits, earth electrodes etc., shall be submitted by the contractor to the Purchaser/ Owner after
installation of the earthing system.

Rev 1-04.09.09 Page 2 of 5
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9.0 HANDING OVER OF THE INSTALLATION

After satisfactory tests, the contractor shall request the Engineer-in-Charge in writing for taking over the
installation.

Engineer-in-Charge will arrange for inspection of the installation. On satisfactory report of inspection, the
Engineer-in-Charge will arrange for taking over the earthing installation from the contractor. Till such time,
the responsibility of installation against theft or damage of any kind shall remain with the contractor.

10.0 SCHEDULE OF ITEMS

The quantity of grounding conductors, earth pits. Risers etc. shown in the drawings and schedule of
materials attached to the specification are tentative and are for bid purpose only. These are given to enable
the Bidder to estimate the quantity and quantum of work to be carried out and the purchaser reserves the
right to make any subsequent modifications in scope of work and supply.

11.0 TEST PROFORMA FOR ELECTRICAL GROUNDING

The Bidder shall fill up the Test Report after the completion of the tests and shall submit it to the owner
duly signed for his approval and acceptance.
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3.1

32

12.0

INSTALLATION TESTING REPORT — EARTHING INSTALLATION

Earthing System Data
Type of Electrodes

Total number of electrodes
Main grid size

Material

General Checks (Tick if it is in order
Otherwise give details)

Construction of earth pits and
installation of ground electrodes as
per layout drawing

Size of earth conduct for various
Equipment as per layout drawing

Minimum distance kept between
Two electrodes

Welding at the joints are properly made
Tests

Measured earth resistance of each
electrode in Ohms

No. 1
No. 2
No. 3
No. 4
No. 5

Measurement of earth grid resistance
(with all electrode connected to grid)

a) At each electrical system or
System neutral earth

b) At one point on each earthing
System used to earth electrical

Equipment enclosure.

Remarks

OWNER / ENGINEER-IN-CHARGE
GENERAL NOTES ON GROUNDING DETAILS BELOW GROUND

CONTRACTOR

The grounding notes shall be read and construed in conjunction with grounding drawings.
The complete grounding drawing work shall confirm to the provision of Indian Electricity Rules and IS: 3043.
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1. The earthing system shall have an underground earthing grid formed in different areas as shown in the earthing

layout drawing and shall be of 50 x 6 GI flat buried 700 mm (Minimum) below ground level, unless otherwise
specified elsewhere in specification, drawing etc.

2. The location of earthing grid and ground electrodes shown in the layout drawings are indicative and can be
changed locally to suit the site conditions in consultation with Engineer in charge.

3. Treated earth pits shall consist of 65 mm dia, 3000 mm long GI pipe, and ground electrode with disconnecting
link facility for testing purposes. Ground electrode shall be driven into ground and connected to the ground
conductor.

4. All ground conductor connections below ground shall be made by electric arc welding. All welded joint below

the ground shall be painted with thickly coated bituminous compound to prevent corrosion and provided with
jute covering.

5. Grounding of all steel columns if any to the nearest ground is in scope of this contractor.

6. The riser/ big tails shall be welded to the ground grid at one end and laid embedded in the ground for the short
distance from the ground grid upto the point close to the equipment as marked in layout drawings. It shall
project above the floor slab or finished ground level for a length of 500 mm to enable further connection to the
equipment. The risers meant for column grounding shall be welded on the column as per detailed drawings
enclosed.

7. Beneath the building, the ground grid shall be laid at the bottom of excavation with a minimum earth coverage
of 300 mm over the ground conductor, unless otherwise specified elsewhere in specification, drawing etc.

8. Erection shall include necessary excavation of approximately 600 mm width and 700 mm depth, back filling and
compaction of earth.

9. The ground conductors at road crossing shall be laid at a depth of 1000 mm (Minimum) below ground level. All
excavation and back filling works are covered under the scope.

10. All instruments, testing equipment, erection tools, welding equipment, welding electrodes and other materials,
consumables etc., shall be arranged by the contractor at his own cost.

11. On completion of installation it shall be tested in the presence of the Purchaser/ Consultant in accordance with
the rules given below by the contractor. The cost of the test shall be borne by the contractor.

12. Earthing resistance of the grid shall be measured after connecting all the electrodes to the grid. The resistance
between any point on the metallic earth grid and the general mass of earth shall not exceed 1 ohm.

13. The resistance to earth shall be measured at the following :
a) » At each electrical system earth or system neutral earth.
b) At one point on each earthing system used to earth electrical equipment enclosures.
14. ‘As-Built’ drawings after actual erection of earthing system shall be furnished by the contractor. The contractor

shall furnish marked up copies in requisite numbers.

15. All equipments shall be grounded by means of two separate & distinct conductors.
16. A continuous earth strip shall be run in electrical room/ cable trench. This will consist of one run of 50 x 6 mm
GI strip.
17. The minimum distance apart from two parallel earth pit shall be 6M.
* * *
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1. GENERAL
1.1. SCOPE

This specification covers the technical requirements for equipment, materials and installation methods,
testing and commissioning of electrical system which will generally include the following:

1) Power Distribution Boards/Power Control Centres

2) Lighting Installation, including Lighting Distribution Boards, Lighting Fittings & Socket Outlets
3) Wiring for Power, Control, Lighting

4) Earthing of Electrical Equipment, & Lightning Protection

5) Emergency Power AMF D.G. Set

6) Batteries & Associated Equipment

1.2, CODES, STANDARDS AND STATUTORY REGULATIONS

All equipment, materials and construction shall be in accordance with the latest issues of ISS, Indian
Electricity rules, fire insurance regulations, factory act and regulation.

1.3. RELATED DOCUMENTS

This specification is to be read in conjunction with the other Bid document, which will include General
Conditions of contract, Special Conditions of Contract, Specific Requirements and Schedule of Quantities
and Rates. The scope of work shall be defined in Schedule of Quantities & Rates. In case of conflict
between this Specification and Specific Requirement, the latter shall govern.

2. DESIGN

2.1, EQUIPMENT & MATERIALS

Equipments supplied by the Contractor shall conform to the Owner’s/Owner’s Representatives ‘Particular
Specifications’ for such equipment. These specifications may also be detailed in the documents. Materials
not specifically described shall be of the best quality, complying with applicable codes, standards or current
Owner’s representative practice.

2.2, INSTALLATION DOCUMENTS
The Owner shall furnish the following drawings & documents for erection:

a) Single Line diagram for Power and Lighting Distribution, Lighting Layout, Earthing Layout, Cable
routing Layout.

b) Cable Schedule, giving type and sizes of cables, approximate route length, etc. for all power, control
and instrument cables and for main lighting cables.
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c¢) The classification and extent of hazardous areas.
d) Typical installation details for Power, Lighting and earthing.

e) Bill of Materials.

2.3. APPROVAL OF DRAWINGS

2.3.1. All design calculations & drawings prepared by the Contractor shall be submitted to the Owner/ Owner’s
representative for comments/approval, before they are finalised. The number of copies to be furnished by
the Contractor shall be indicated in the “Drawing & documents”.

23.2. The Contractor shall be responsible for obtaining approvals of drawings and installation from statutory
Authorities and Electrical Inspector.

3. EQUIPMENT & MATERIALS

3.1 GENERAL

3.1.1. All equipment and materials supplied by the Contractor shall be suitable in all respects for the type of
environment in which these are to be used.

3.1.2 All equipment shall be of robust construction. The enclosures of equipment installed indoors shall be dust
and damp proof. Equipments installed outdoors shall have weather proof enclosures.

3.13 For equipment installed outdoors, particular attention should be paid to the following :

a) Fixing holes shall not be provided through the enclosure of casing of any component. External
mounting lugs with fixing holes shall be provided.

b) Removable covers and cable entries at the top of the equipment shall be avoided as far as possible.

c) Gaskets shall be secured to the main parts of the enclosure, in such a way, that they need not be
detached during normal installation and maintenance. Gasket material shall be non-deteriorating and
shall not deform or set with age. Where hinged doors are provided, the door fasteners shall be designed
to ensure uniform pressure at all points on the gasket, when the door is closed.

3.14. Equipment used in hazardous areas shall be certified by a competent authority as suitable for use in such
areas. The enclosures and other requirements shall be in accordance with the ISS.

3.1.5. All equipment and materials supplied by the Contractor shall be inspected & approved by Owner/Owner’s
representative regarding its quality, conformity with specifications and standards and suitability for site
conditions. '

3.1.6. The Contractor shall furnish required number of copies of test certificates from manufacturers for the
equipment.
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3.2 CABLE & CONDUIT ENTRIES
Tapped entries shall be provided on equipments, for conduits and cables as far as possible.
If tapped entries cannot be provided on the enclosure, conduit or cable glands terminated at the enclosure
shall be effectively bonded to the same by means of an earthing or bonding washer.

3.3. EARTHING TERMINALS/EARTH BUS
All metal work of the enclosures and non-current carrying metallic parts of the equipment shall be
effectively bonded to one another and connected to two external earth terminals provided on the enclosure.
In equipments, such as Power Control Centres or Distribution board an earth bus running along the entire
length of the board should be provided in place of earth terminals, to which the bonding of internal
components shall be carried out, the earth bus in turn shall be connected to the main earthing system by 2
separate and distinct connections.

3.4. EQUIPMENT AND MATERIALS SUPPLIED BY THE CONTRACTOR
All equipment and materials required for the complete electrical installation shall be supplied by the
Contractor.

3.5. CABLE

3.5.1. The types of cables used in the installations shall generally be as given below. If any other special types of
cables are required to be used, details of the types will be given in the Bid documents.

35.1.1. PVC insulated with PVC/rubber inner sheath armoured unarmoured and with overall PVC sheath with
aluminium or copper conductors.

3.5.1.2 Multicore flexible cables, with stranded copper conductors, rubber / PVC insulated, with or without pliable
armour and with an overall PVC / Rubber Sheath.

3.5.1.3. Single core PVC insulated cables with copper/aluminium conductors.

3.5.2. Cable Terminations and Cable Joints

3.5.2.1. Heavy duty PVC cables, upto 1.1. KV grade (armoured & unarmoured) shall be terminated by means of a
compression type cable gland. In hazardous areas or for outdoor installation, cable glands with two seals,
one on outer sheath and one on the inner sheath, shall be used. In safe and indoor areas, cable glands, with
only one seal on outer sheath may be used. In case of glands for armoured cables, armour earthing cone or
washers shall be incorporated in the gland.

3.5.2.2. Cable Glands used in Division 2 hazardous areas shall be flameproof type.

3.6. CONDUITS & CONDUIT ACCESSORIES
Heavy gauge, screwed, rigid steel/PVC conduits shall comply with IS : 9537. Steel conduit may be black
enamelled or galvanised as specified in the Bid documents and drawings. PVC conduit may be black or
grey as specified.
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All conduit fittings and accessories shall be of cast iron/malleable iron, Provided with screwed entries, and
of robust construction. Only large round junction boxes {min. dia. 80 mm) shall be used in the installation.
Large round and adaptable rectangular junction boxes, shall have external fixing lugs. Two external and
internal earthing terminals complete with hardware shall be provided on the steel junction boxes. Terminal
blocks of adequate rating and number shall be provided in the junction boxes for looping.

All conduits and accessories shall be black enamelled or galvanised as specified in the BOQ.

3.7. STRUCTURAL STEEL
All structural steel such as channels, angles, flats, plates. etc. used in the installation shall be new and of
best quality, conforming to relevant Indian Standards.

3.8. CARE OF EQUIPMENT AND MATERIALS

3.8.1. Storage and Care prior to Erection
The contractor shall be entirely responsible for the safe storage and care of equipment and materials during
execution of the contract.

3.8.2. Care of Equipment After Erection
The Contractor shall be responsible for the care and maintenance of all electrical equipment, after
installations is completed and until the Certificate of Acceptance of Electrical installation is signed by the
Owner.
The Contractor shall ensure that the proper enclosure of equipment is maintained at all times and that access
doors or covers are opened only when necessary to work upon the equipment. All unused cable or conduit
entries shall be effectively sealed.
The Contractor shall bring to the attention of the Owner / Owner’s representative, in writing, any damage
which may occur to electrical equipment after installation and shall also notify the Owner’s representative
of any abuse of electrical equipment which might cause damage.

4. CIVIL WORK

4.1, GENERAL
All major Civil Work such as foundation for electrical equipment, sub-stations or switchroom buildings
shall generally be carried out by others. However, minor civil works such as grouting of equipment
foundation bolts, breaking and remaking of floor walls, etc. is included in the scope of Contractor’s work.
Excavation & backfilling of trenches for directly buried cables, earth electrodes, installation of street
lighting poles (including concrete foundation for poles) is included in Contractor’s scope of work.
Provisions of hume pipes for road crossings may also be included in the scope of Contractor’s work.
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5. INSTALLATION OF POWER CONTROL CENTRE & DISTRIBUTION BOARD
5.1, GENERAL

The Contractor shall carry out a preliminary inspection of the equipment to ensure that the switchgear to be
installed is in a satisfactory condition.

5.2 INSTALLATION

The Contractor shall place the switchgear correctly on the bases or foundation prepared for the same. If the
switchgear consists of a switchboard with number of panels bolted together, he will place all sections of the
switchboard correctly, align them and bolt the sections together to form one continuous switchboard. The
switchgear shall then be secured to the foundation by means of nuts and bolts or foundation bolts grouted in
the base. The Contractor shall also make inter-section bus/wiring connections.

The Contractor shall clean all parts of the switchgear, plug and socket contacts, auxiliary switches, etc.
Conducting petroleum jelly shall be applied to all electrical contact surfaces.

The Contractor shall lubricate all moving parts of the Circuit Breaker mechanism with recommended
lubricants, and ensure satisfactory mechanical operation. Alignment of drawout type circuit breakers or
switches shall be checked, for horizontal and/or vertical movements and its correctness shall be ensured.
Operation of all mechanical inter locks shall also be checked.

The Contractor shall generally check all internal wring of the switchgear for its accuracy as per Vendor’s

wiring diagram. Satisfactory operation of all controls and protection circuits, relays, meters & electrical
interlocks shall also-be checked. Relay settings and adjustments, if any, shall also be carried out by the

~Contractor. -
The insulation resistance of switchgear and shall be tested with a 500 megger.

The Contractor shall carryout the high voltage tests on the switchgear.

The Contractor shall also carry out Primary and Secondary injection test and check the calibration of relays

and meters.
6. INSTALLATION OF POWER & LIGHTING DISTRIBUTION BOARD
6.1. PREMILINARY INSPECTION

The Contractor shall carry out a preliminary inspection of the equipment before installation to ensure that
the equipment is in a satisfactory condition.

6.2. INSTALLATION AND COMMISSIONING

The installation of factory built distribution boards shall be carried out generally in the same manner as for
Power Control Centre and Distribution board.

In case of wall/structure mounted distribution boards, the Contractor shall fabricate and install the structural
steel framework suitable for mounting the various distribution boards. The Contractor may have to prepare
drawing showing the proposed general arrangement, of the structural frame which shall be to the approval
of the Owner’s representative. The fabrication and installation of the framework shall be recommended
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only after the approval of drawing. Various items for the distribution board shall be mounted in accordance
with the approved drawings.

After completion of the installation of distribution boards, internal/interconnecting wiring shall be checked

for correctness. Insulation resistance of wiring and equipment shall be tested with a 500 Volts megger.
Operations of all equipment shall also be checked for correct functioning.

7. MOTORS

7.1. GENERAL

Motor shall generally be installed by others, along with the driven equipment. The Contractor may,
however, be asked to install motors in specific instances.

7.2. COMMISSIONING OF MOTORS

The Contractor, shall however, check all the motors installed, carry out the tests required and commission
the motors. The work will include the following :

a) Check rotor for free movement.

b) Check end play in bearings.

c) Check for mechanical defects, if any, by visual inspection.

d) Inspect bearings to ensure they are greased.

e) Inspect bearings to ensure they are greased.

f) Check conduit entries on terminal boxes, block unused entries.

g) Carry out insulation test with an appropriate megger.

8. WIRING WITH CABLES

8.1. GENERAL

This specification covers installation, termination and connection of various types of single-core or
multicore cables.

8.2. INSTALLATION OF CABLES

Cable routes and mode of installation shall generally be as shown in the Cable Tray layout drawings. When
these are not indicated on the drawings, the Contractor shall determine the same and get them approved
from the Owner’s representative before commencing the work.

For multiple runs of cables, separation between individual cables shall be provided, when so indicated, to
meet the following conditions :

a) Spacing between power cables to suit the rating factors applied in the cable installation design.
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b) Separation between cables for high voltage service and medium or low voltage service.
c) Separation between certain types of cables for instrument service and other cables.

d) Separation between duplicate feeders run along the same route, to prevent damage to one feeder when
the other feeder becomes faulty.

8.2.1. Identification tags indicating cable designation, shall be affixed to each cable at ends and at an interval not
) exceeding 15 meters or at the location where cables change direction or elevation. Cable tags shall be made
of stainless steel Aluminium suitable for site and installation conditions. Cable designation shall be

embossed in the tags.
8.2.2. Mode of Installation
Modes of installation of cables shall generally be as given below:
a) Directly buried in the ground.
b) Installed in built-up trenches in ground, floors, etc.
c) On cable trays run overhead along‘ pipe/cable racks, or supported on structures, masonry etc.

d) Cables run along structural steelwork or masonry, supported by suitable saddles, cleats, hangers, etc.

8.2.3. Directly Buried Cables

Trenches shall be excavated along the routes indicated in the drawings and/or approved by the Owner /
Owner’s representative. They shall be straight and excavated uniformly to a depth shown on the drawings
or approved by the Owner / Owner’s representative.

After excavation, the floor of the trenches shall be firmed and a bedding of sifted soil or clean sand with a
well distributed grain size shall be prepared. The thickness of the compacted bedding shall not be less than

75 mm.

Proper equipment, such as stands for supporting cable drums and rollers for drawing cables shall be used for
laying cables in trenches. Cables shall be laid without kinks and utmost care shall be taken in handling

them.

After laying the cables, they shall be covered with sifted soil or clean sand well compacted, upto 150 mm
above the top of cables. The cables shall be covered by bricks for cable protection at top and both side.

After placing of bricks tiles, the trenches shall be backfilled completely with riddled soil. Large stones shall
not be backfilled. The backfill shall be well rammed and compacted.

At road crossings or at specified locations, cables shall be laid in hume pipes or any other type of pipes
specified. After drawing the cables, the ends of pipes shall be sealed adequately with wooden plugs or any
other approved means, to prevent ingress of soil or dirt into the pipes and ducts.

When directly buried cables enter the buildings, the openings made in walls shall also be adequately sealed
to prevent ingress of soil or sub-soil water into the building. Bituminous or suitable type of PVC compound
shall be used for this purpose.
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‘ Approved type of cable markers shall be fixed along the cable routes at a distance not exceeding 15 metres
along straight routes, and also where cable loops or cable joints are located. The position of cable markers
and cable identification tags shall coincide.

|

|

J When -cables- are laid in multiple tiers, space between individual tier shall be filled and compacted with
‘ sifted soil or sand. Spacing between tiers shall be as specified in the drawings or as approved by the
j Owner’s representative. Protective cable bricks shall be laid above the topmost tier only.

8.2.4. Cables in Built-up Trenches

Built-up trenches for cables may be provided in outdoor plant areas, buildings, switchrooms, etc. Cables
run in trenches shall unless otherwise specified, be installed in sand, in layers.

Each layer of cables shall be laid on a compacted and consolidated bed of clean sand having well distributed
grain sizes (silver sand). Each layer of cables shall be covered by a well compacted clean sand upto 75 mm
above the top of cables. Next layer of cables will be laid on this and bed. On completion of laying of
cables, the whole trench shall be completely sand filled and well compacted. The trenches shall then be
covered by any one of the following methods in accordance with Bid documents.

a) Fitted with RCC covers (preferably coloured red) and sealed.
b) Screeded over with red coloured lean concrete to finished payment level.

( : c) Fitted with removable steel chequered plate, covers, generally in sub-stations, switch-rooms, control
rooms and similar indoor locations.

| d) Fitted with specially designed covers at road crossings or similar locations subjected to heavy traffic.

Cables emerging from trenches for final runs to items of equipment shall be protected by steel pipes upto a
height of 200 mm above the finished floor/pavement level. Pipes shall be fixed onto the trench wall and
where they pass through the trench cover, shall be sealed with bitumastic compound.

All openings in trenches for ducts, cable entry into buildings, etc. shall be sealed adequately with bitumastic
compound or lean concrete.

Where specifically called for in Bid documents, the trenches in non-hazardous indoor areas, such as control
rooms, switchrooms, etc., need not be sand filled. Cables may be supported in trenches by means of
hangers, cleats, cable trays, etc.

8.2.5. Cables on Walls, Structure or Cable Trays
Cables shall be run on walls, structure or laid on cable trays, as required. Only approved type of cable
supports or fixings such as cleats, saddles, hangers or straps shall be used.

8.2.5.1. Instrument layout drawings

A Cables shall be secured by means of saddle bars and saddles. Minimum clear facing between walls or
steelwork and cables shall be 6 mm (1/4”). The type of saddles used shall be as shown in the drawings or
subject to the approval of the Owner / Owner’s representative.

82.5.2. Cables Supported on Cable Trays

Cables shall be secured to the cable trays by means of single fixing type of saddles or adjustable cable
saddles, made of approved material, when run on horizontal or vertical cable trays.
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8.2.5.3. Spacing of Cable Supports

Maximum horizontal and vertical spacing of cable supports shall not exceed 750 mm (30”) and 500 mm

(20”) respectively. When cables are run on cable trays, they shall be securely supported on each rung of the

cable tray.

8.2.6. Cable Trays

Cable trays shall be one of the following types or as specified in the Bid document:

a) Site fabricated ladder type cable trays from M.S. Channels, angles, flats as per cable tray details
depending on the weight of cables required to be supported on cable trays and maximum cable tray
supporting distance. The construction of these cable trays shall be all welded type.

b) Shop fabricated, heavy pattern, perforated, steel cable tray galvanised or painted as specified in the Bid
documents. The cable trays shall be in standard length sections and such fabricated bends or tees shall
be used. Individual sections shall be securely bolted together.

c) Shop fabricated PVC/FRP cable trays.

Cable trays supports and tray design shall be based on the loading of cable trays. Generally, the design,

shall be such that cable trays supports spacing will be 2 metres or more.

8.3. TERMINATION AND CONNECTION OF CABLES
The earthing drawings shall show the requirements of earth cabling up to the earthing systems.
8.3.1. Heavy Duty LT PVC/XLPE Cables

Heavy duty LT PVC/XLPE Cables, armoured or unarmoured shall be terminated with double compression

type cable glands.

When armoured cables are used, the armour shall be prepared in a manner suitable for the type of cable

glands. Armour shall be securely clamped and bonded to the body of the gland. Armour shall be properly

cleaned and petroleum conducting jelly applied to the armour as well as clamping surfaces. When
specifically called for and in hazardous areas, cable glands shall be further sealed with cold setting PVC
compound.

When cable glands are fixed onto a sheet metal enclosure, with a slip hole, a bonding/earthing washer and a

heavy check-out shall be used to ensure effective bonding of the cable gland with the enclosure.

8.3.2. Prevention of Strain at Terminations

Special attention shall be given to ensure that the cable is adequately supported so that there is no strain on

the termination or connection of conductors.

Particularly when cables are terminated at equipments which are subject to vibrations, strain relief clamps

shall be provided where the support for the cable is derived from the equipment so as to prevent relative

displacement of the support with respect to the termination.
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8.3.3.

83.3.1

83.3.2

8.3.3.3.

9.1,

9.2,

9.2.1.

9.2.2.

Connection of Cable Cores/Conductors

All cable cores or conductors shall be connected to the equipment terminals by means of approved type of
connectors. Conductors of small sizes may be directly connected to equipment terminals, without using
special connectors. The sizes of directly connected conductors will depend on the type of terminals
provided. Connections. of larger cables or cables connected to motors shall be made, generally with
crimping type cable lugs, unless best quality, approved type, mechanical connectors are used.

Conductors shall be thoroughly cleaned and smeared with conducting petroleum jelly before they are
connected directly or with mechanical connectors, particularly when bi-metallic connections, such as
aluminium and copper or brass are made. Materials used for mechanical connectors shall also be of suitable

type when bi-metallic connections are involved.

Mechanical connectors or equipment terminals shall be of pressure clamp type (not pinching type), when
aluminium conductors are to be connected. )

Core identification ferrules or coloured PVC adhesive tapes shall be provided for all multi-core cables at the
point of connection. Generally, red, yellow and blue coloured tapes may be used for identification of cores
in power circuits, ferrules or numbered tapes shall be used for identification of control cable cores.

CONDUIT WIRING

GENERAL

This section covers installation of exposed and concealed conduit wiring. Concealed conduit wiring may be
installed above false ceiling or behind panels, etc. or may be embedded in ceiling, walls, columns, or floor.

CONDUIT INSTALLATION

Surface Conduit Installation

When conduits for exposed or concealed wiring are installed on surface, the complete routing shall be
marked on the surfaces. The installation shall be carried out only after approval of the routing by the
Owner’s representative. Conduit installation shall be carried out accurately and neatly, with conduit runs
truly vertical or horizontal. Conduits shall be threaded to close tolerances and burr removed from the ends
after threading. All screwed connections shall ensure that at least five threads are engaged and electrical

continuity maintained.

- Conduits shall be supported with saddles at a spacing of 1200 mm maximum for conduits upto 1” size and

1800 mm maximum for larger sizes. Saddles shall also be provided at both ends of fittings, equipment,
devices, junction boxes, bends or offsets, within 200 mm maximum. Minimum clearance between conduits
and surface shall be 6 mm. Saddles shall be of cast/malleable iron, cast aluminium or any other approved
material, and galvanised painted or cadmium plated.

Embedded Conduit Installation
Conduit installation may be embedded in RCC structures or brick work.

The installation in RCC structures shall be carried out after the form work and reinforcement work is
complete, but before concreting. Concreting, will be done only after completion of the conduit installation
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9.4.

9.5.

9.3.

and its approval by the Owner’s representative. Conduits laid in concrete shall have minimum 50 mm cover
upto the finished surface and shall preferably be laid behind the reinforcement. Conduits shall be securely
fixed to prevent their movement during concreting.

Installation in brickwork will require chases to be made in brickwork, sufficiently deep to provide adequate
cover for the conduits. Conduits shall be securely fixed to the brickwork and chases made good.

In this type of conduit installation, a galvanised fish wire shall be drawn in conduits.

All embedded accessories such as junction boxes, switchboxes, etc. shall be mounted such that they will be
flush with the finished surfaces including plaster. All joints in the installation shall be tight and covers
properly gasketted and fixed to prevent ingress of concrete slurry, water or dust.

CONDUIT WIRING
Conduit wiring shall generally be carried out with single core PVC insulated cables/wires.

The Conduit installation shall be complete in all respects before the cables are drawn in conduits. All
conduit runs shall be thoroughly cleaned of dust, moisture, etc. by blowing compressed air or by any other
suitable means. An approved lubricating compound (such as soap stone powder, lux flakes or talc) shall be
applied to the insulated cables before they are drawn in conduits. The cables shall be neatly bunched
together to prevent kinks or twisting.

SUPPLY AND POINT WIRING
Each point wiring shall comprise the following :

Supply and installation of 34” / 17/ 1 %“ heavy duty M.S. / PVC conduits with MS/PVC accessories such as
90” bends, inspection tees etc. as required — supply and pulling of 2 nos. 3/22 PVC insulated stranded
copper single core wires of 440V grade and one number 14 SWG copper wire outside conduit for earthing.
It shall also include supply and installation of multi-way large round junction boxes with Dome/Flat covers
and four way, 15A terminal block. For suspending of fluorescent lighting fitting dome cover junction box
shall be used.

Supply, Fabrication and Fixing of hardware such .as Clamp, Saddles, Bolts, Nuts, Framework, etc. as
required. 14 gauge bare copper earthing wire shall be run within conduits for earthing of fittings, junction
boxes, switch/single phase socket outlet enclosures.

Earthing shall be done at single point.

Wiring from LDB to lighting fittings exhaust fans single phase outlets, shall be carried out with 3/22, YY
cables through 34 / 1 / 1 Y4 heavy duty M.S. / PVC conduits.

Junction boxes shall be fixed on brackets, fabricated from 25 x 3 mm MS flat. Such brackets shall be fixed
to the ceiling/wall by means of anchor bolts/nylon raw plugs and screws. Each equipment such as lighting
fittings, switches, junction boxes, socket outlets, exhaust fans, etc. shall be earthed internally by the third
core of the 3 x 2.5 mm YWY cable used.

MEASUREMENT OF POINT WIRING
Wiring from D.B.’s / switchboard to the first lighting fitting through the circuit switch shall be considered

as one point. Wiring from the first fitting to the next fitting in the same circuit shall be considered as half
point. Wiring to the exhaust fan shall be considered as one point. For measurement of switch socket point
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wiring, wiring from D.S. / switchboard upto first socket outlet through ckt. Switch shall be considered as
one point. Subsequent wiring to nest socket outlet shall be considered as half point. Supply and installation
of light fitting, fans, exhaust fans, socket outlets shall be covered under separate item rate.

If a separate circuit is tapped from the same lighting circuit, it shall be treated as half point.

If a socket is located very near to a Distribution Board, it will be considered as half point. Otherwise this
shall be considered as an independent point.

Quoted rate of point wiring is applicable for any length of conduit emanating from LDB to first ftg
subsequent point also.

10. EARTHING AND LIGHTNING PROTECTION

10.1. GENERAL

This section covers installation of earthing system for electrical equipment, static earthing and for lightning
protection. Installation of earthing system for an electrical equipment and static earthing shall be carried out
in accordance with IS : 3043 — * CODE OF PRACTICE FOR EARTHING’ and IS : 7689 - ‘GUIDE FOR

CONTROL OF UNDESIRABLE STATIC EARTHING’ respectively. Earthing system for lightning
protection shall be in accordance with IS : 2309 — ‘CODE OF PRACTICE FOR THE PROTECTION OF

BUILDINGS AND ALLIED STRUCTURES AGAINST LIGHTNING'.

Generally, a common earthing system shall be provided for equipment earthing and static earthing. The
earthing system for lightning protection shall be separate and may be interconnected with the former, unless
otherwise specified in the drawings/specific requirement.

10.2. EARTH ELECTRODES

Earth electrodes shall generally consist of copper or G.I. plates buried in ground or copper coated steel rods
or cast-iron pipes driven in ground. The type of electrodes shall be specified in the Bid documents. The
method of installation of earth electrode shall be in accordance with the drawings or in accordance with IS :
3043, when the drawings are not furnished.

10.3. MAIN EARTH CONDUCTORS

Main earth conductors shall be copper or G.I. flats or stranded copper / aluminium conductors with or
without PVC sheath as specified in the Bid documents. They shall be connected, at one end, to the earth
electrode and to the earth bus or test-link at the other end. All connections below ground shall be made by
bolting or riveting and brazing or welding. Sizes of main earth conductors shall be as per drawings or as
specified. All connections to the test-link or earth bus shall be securely bolted. Contact surfaces shall be
tinned and suitably protected with Petroleum Conducting Jelly to prevent corrosion. All connections below
ground shall be protected as per IS : 3043.

10.4. EARTH SYSTEMS AND EQUIPMENT EARTHING

Main Earth Loops or Earthing Ring Mains shall originate from the earth bus or test links. Equipments shall
be connected to the main earth loops by means of earth conductors.

All electrical equipment viz. Power centres, motors, control stations, switches lighting fittings and other
electrical apparatus shall be connected to the main earth loop by means of two separate and distinct, external
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10.5.

11.

11.1.

earth conductors. The material, type and size of the earth conductors will be as shown in the drawings or as
specified.

Two earth terminals will, generally, be provided on most of the electrical equipment. However, if these are
not provided, the Contractor shall provide the same, by drilling and tapping the equipment suitably and
supply necessary hardware. The entire conduit installation, cable sheaths and cable armour shall also be
bonded to earth at both ends. It must be ensured that the conduit installations maintain electrical continuity
throughout its entire length. Conduits shall be effectively bonded together at each joint, such as couplings,
junction boxes, draw boxes or any other accessories and equipments. Where conduits and screwed cable
glands are terminated at equipment enclosures with slip-holes, earthing/bonding washer shall be used to
maintain electrical continuity.

Process equipment and piping requiring static earthing shall also be earthed in a similar manner.

Steel structures for buildings, steel platforms, staircases, ladders, handrails shall also be bonded to the main
earth loops by means of two separate and distinct earth conductors at two points which are as remote as
possible.

All earth connections with solid or stranded conductors shall be made by means of soldered/crimping cable
lugs. Connections with copper or G.I. flats shall be directly bolted type. All hardware used shall be
galvanised steel, brass or passivated to prevent corrosion. Spring washer or lock-washers shall be used to
make all connections secure and vibration-proof. All contact surfaces shall be thoroughly cleaned and
coated with conducting petroleum jelly to:prevent corrosion. Copper tapes shall be tinned at contact
surfaces.

Main earth conductors. from earth bus or test-link to the Earth Electrode shall be coated with bitumastic to
reduce straddle potential.

LIGHTNING PROTECTION

Lightning protection system shall generally comprise lightning finials (air terminals), roof conductors, down
conductors, test links and earth electrodes. The number, types, materials and sizes shall be in accordance
with the drawings.

Air terminals shall be mounted on top of buildings or structure as shown in the drawings. All air terminals
shall be inter-connected with roof conductors, - pipes, hand rails or any other metallic projection above the
roofs shall also be bonded to the roof conductors. Down conductors from air terminals or from roof
conductors shall be routed as directly as possible to the test links on earth buses, with minimum bends.

All provisions regarding connections of conductors for equipment earthing system shall also apply to
lightning protection system.

In corrosive atmospheres, lightning finials or air terminals shall be covered by plumbing metal fore
corrosion protection.

ELECTRICAL INSTALLATION IN HAZARDOUS AREAS

GENERAL

Electrical installation in hazardous areas as defined in IS : 5571 shall be carried out with utmost care and
special precautions shall be taken to ensure operational safety.
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11.2.

11.3.

11.4.

All personnel, especially supervisory staff, working on such installations shall be fully conversant with the
applicable National Standards and Codes of Practice and shall have previous experience of such work.

EQUIPMENT AND MATERIALS

Electrical equipment and materials used in the installation shall conform to the relevant Standards and shall
be certified ( by a competent authority) suitable for use in Division 1 or Division 2 hazardous areas, as the

case may be.

No modifications shall be made in any certified equipment or material used in-the installation which will
impair its effectiveness and invalidate the certificate.

All certified equipments shall be inspected before their use for any damaged or deteriorated condition which
will render the equipment unsafe. Such equipments shall not be used in the installation.

When any equipment is dismantled for the purpose of installation, care shall be taken to prevent damage to
vulnerable parts such as screw threads, conduits threads, machines surfaces, etc. If the equipment is to
remain dismantled for a prolonged period, machined surfaces, screw threads, etc. shall be protected against
corrosion by means of grease, oil, petroleum jelly or any suitable corrosion inhibiter. These shall, however,

be cleaned thoroughly before re-assembly.

All hardware used for mounting shall be hotdip galvanised or plated to prevent corrosion. All bolted
connections shall be made secure and vibration proof by means of locknuts, lockwashers, etc.

WIRING

All wiring in Division 1 hazardous areas shall be carried out with armoured cables or with solid drawn
seamless conduits. In Division 2 areas, ERW conduit may be used.

Termination of cables shall be made with certified or approved cable glands boxes shall be effectively
sealed. All conductors connections shall be made with soldered/crimping cable lugs, or approved

mechanical connectors. It must be ensured that all connections shall be made secure and vibration-proof, by
means of locknuts, lock-washers, etc. Prevention of strain at terminations is of utmost importance.

EARTHING

All provisions for earthing apply with much greater force regarding effective bonding of electrical
equipment, cable armour, conduit installation, process equipments and process piping (requiring static
earthing) to the earthing system.

Special attention shall be paid to the following :
a) Adequate support for earth conductors throughout for protection against breakage.
b) Secure and vibration proof earth connections, protected suitably against corrosion.

c¢) Continuity of conduit installation or process piping when static earthing is required, by means of
conduit bonds. ’
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11.5.

11.6.1.

11.6.2.

11.6.3.

12.

12.1.

12.2,

12.3.

MISCELLANEOUS

All openings between hazardous and non-hazardous areas for cable and conduits shall be properly sealed by
approved means. In case of conduit wiring, conduit stopper boxes shall be used in conduit runs at the
junction of hazardous and non-hazardous areas or at terminations of conduit runs at any equipment such as
motors, starters, push buttons, etc. Stopper boxes at the junction of hazardous and non-hazardous areas,
shall be located at the boundary between the 2 areas. :

STEEL WORK

All steel work carried out by the Contractor for equipment and cable supports such as cable trays, brackets,
hangers, saddles, etc. shall be of the best workmanship. Only certified welders shall be employed for
welding. All bolted connections shall be made secure and vibration proof by means of spring washers or
lock washers or lock nuts. Fixing or grouting of steel-work in floor, ceilings or walls shall be carried out
with approved foundation bolts or fasteners.

Finished steel work: shall be thoroughly cleaned by wire-brushing or sand blasting etc. All scales and rust
shall be removed. The steel work shall be then painted with 2 coats of approved primer such as red oxide or
red lead and shall be finished with 2 further coats of approved paint.

When atmospheric conditions are highly corrosive, chemical works type paints may be specified: In such
cases, special primers and paints shall be used for adequate protection from corrosion.

INSPECTION, TESTS AND COMMISSIONING OF ELECTRICAL EQUIPMENT AND
INSTALLATION

GENERAL

This Section covers the requirements of inspection and tests to be carried out on equipment and installation
as well as commissioning of electrical installation. Inspection and tests shall be carried out jointly by the
Contractor, Owner & Owner’s Representative.

INSPECTION

Inspection shall be carried out to ensure that the complete installation is carried out in accordance with
drawings and complies with the requirements laid down by Indian Electricity Rules, Regulations for the
Electrical Equipment of Building by Insurance Association of India (Fire Section), Indian Standard
Specifications & Codes of practice, Electrical Inspector, Explosive Inspector and any other statutory
regulations and competent authorities. The complete installation shall be subject to the approval of any or
all of the competent authorities and the Owher / Owner’s representative.

TESTS

The tests specified below shall be carried out on the electrical equipment and installation before
commissioning the same. The tests shall be performed by or under the direct supervision of a competent
person, qualified to carry out the tests. All tests shall be carried out in the presence of the Authorised
Representative of the Owner.
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The installation shall not be accepted by the Owner unless it has been approved by the competent
authorities, and the authorised representative of the Owner and/or the Owner’s representative.

All test results shall be recorded on prescribed * ELECTRICAL TEST REPORTS * duly signed by the
person conducting the test and by the authorised representative of the Owner and/or the Owner’s
representative, if tests are witnessed. ’

In case the installation is found to be not in conformity with the requirements or the test results indicate
defective materials or workmanship, the same will have to be rectified to the complete satisfaction of the
Owner/Owner’s representative and tested again.

DETAILS OF TESTS
e POWER CONTROL CENTRE WITH ACB

a) Check proper mechanical operation of circuit breakers including alignment of trolleys in case of draw-
out type circuit breakers, smooth operation of all mechanical parts, lubrication, mechanical interlocks

etc.

b) Check contact alignment and wipe, proper sequence of closing and opening of main and arcing
contacts.

c) Check electrical relays, instruments and controls for correct wiring.

d) Insulation test on bus bars — phase to phase and phase to ground. This test will be carried out with
circuit breakers in service position, but contacts remaining open.

e) Insulation test on relays and control wiring including current and potential transformers and wring of
CT & PT secondary.

f) Insulation test on circuit breakers in withdrawn position — phase to phase and phase to ground with
contacts closed.

" g) Adjust correct settings of relays and/or direct acting trips — as specified.

h) Operation Test — Energise only control circuits and carry out closing and tripping operations (where AC
supply derived from main supply is used for operation, the switch-gear bus may be energised). Check
operations of electrical interlocks. Check tripping of circuit breakers by manual operations of
protective relay contacts. Check operations of mechanical closing and tripping devices. Check lockout
conditions for closing of circuit breakers by simulating the required conditions. Check control,
indications, sequence interlocks and alarms.

i) Polarity and connections of instrument transformers — Check for correctness of CT & PT connections
provided. Check electrical continuity of secondary circuits with ELV tester.

J)  Adjust spacing of arcing horns/rod gaps, if provided.

k) Check operation of instruments, meters, relays and tripping of circuit breakers by primary/secondary
injections as specified.

1) - Check continuity of power circuits and earth continuity of all non current carrying metallic parts with a
low voltage (6 volts or less) continuity tester.

m) Carry out HV test on power and control circuits, if specifically called for.
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e SWITCHGEARS, POWER CONTROL CENTRES (POWER DISTRIBUTION BOARDS), UPS, ETC.
a) Check equipment, internal wiring, smooth mechanical operation, interlocks, etc.

b) Check continuity of power circuits and earth continuity of all non current carrying metallic parts with a
low voltage continuity tester.

c) Insulation test for power & control circuits between phases, between phases and neutral and between
phase/neutral and ground.

d) Check operation by energising control circuits (without energising power circuits) for correct
functioning. Simulate external controls and interlocks for the same. Note chatter or humming of
Contractor and rectify, if necessary.

e) Check fuse relay and relay.

f) Carry out HV test on power & control circuits, if specifically called for in Bid documents.

g) Polarity and connections of instrument transformers — check for correctness of CT & PT connections
provided. Check electrical continuity of secondary circuits with ELV tester.

e MOTORS

a) Check equipment for free movement of rotor, and play, lubrication, and for any other mechanical
defects.

b) Insulation test of motors.
¢) Check electrical continuity with ELV tester.
d) No load running of motor noting down no load current and voltages in all three phases.

e CABLES

a) Insulation Test — between phases, between each phase and neutral and betweeﬁ each phase/neutral and
ground Ref. Appendix — II).

b) In case of lighting wiring, insulation test shall be carried out on lighting feeders with branch circuits
open. Branch circuits shall be tested separately with lampholders, plug receptacles and lighting fittings
in position, but without lamps. In case of lighting circuits with lamp ballasts and glow starters
insulation resistance may be measured between phase and ground only.

¢) In case of directly buried cables, insulation resistance of cables shall be measured before and after the
back-filling.

d) Test all receptacles for correct phase sequence.

e EARTHING SYSTEM -

a) Measure earth resistance of each electrode separately. If a number of earth electrodes are
interconnected with one another, combined earth resistance shall also be measured. The earth

resistance of each electrode and/or a group of electrodes shall not exceed the values specified.

b) Continuity test for earth continuity conductors with ELV tester.
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e BATTERY

a) Visual inspection of all components.

b) Capacity test as per L.S.

13. INSTRUMENTS & TOOLS

13.1. GENERAL

This section covers the instruments, tools & plant which will normally be required to carry out the electrical
installation including testing and commissioning and which shall be made available as and when required
by the Contractor. Meters used for tests shall be of proven accuracy and to the satisfaction of the Owner’s

representative.

13.2. TOOLS AND PLANT

13.2.1. Hand Tools

Screw drivers, pliers, cutters, spanners, hacksaw, hammers, rawl punches, etc.

13.2.2. Power Driven Tcols & Equipment
Drilling, grinding, cutting machines, hammers, arc welding set, oxy-acetylene welding and cutting set and
welding accessories.
13.3. INSTRUMENTS
A. Instruments to be always available at Site.
a) Insulation resistance tester (Megger) rated 500 volts.
b) Multi-meter of a reputed made.
c) Clip-on ammeter/voltmeter (tong tester)
d) Phase sequence indicator.
e) Extra low voltage continuity tester (6 volts or less).
B. Instruments to be made available as and when required.
a) Insulation resistance tester (Megger) rated 500/100/2500/5000 volts.
b) Earth resistance tester with all accessories.
¢) High voltage testing set.

d) Relay testing equipment.
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14.

14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

14.7.

LABOUR, SUPERVISION, COORDINATION AND PROGRESS, LICENCE, STATUTORY
APPROVAL

SUPERVISORY LICENCE

The Contractor shall possess a valid contractor’s licence for the state in which site is located and shall
ensure its validity during the duration of the contract. The Contractor shall furnish authenticated copies of
certificates to the Owner for himself and his workmen before commencement of work.

LABOUR

The Contractor shall employ adequate number of supervisors to control the labour force and to carry out the
work as per schedule. Supervisory staff shall also possess the minimum qualifications stipulated by
statutory and competent authorities.

SUPERVISION

The Contractor shall employ adequate number of supervisors to control the labour force and to carry out the
work as per schedule. Supervisory staff shall also possess the minimum qualifications stipulated by
statutory and competent authorities.

COORDINATION

The Contractor shall coordinate his work with that of other agencies, so that the work can proceed smoothly
and without hindrance to all concerned.

PROGRESS

The Contractor shall submit periodic Progress Reports to the Owner’s representative. The period of report
shall be determined by the Owner’s representative. The Progress Report shall indicate planned progress as
per programme and physical progress. The format in which the reports are to be submitted shall be decided
by the Owner’s representative.

STATUTORY APPROVAL

The Contractor shall be totally responsible for obtaining statutory approval from the electrical inspector or
any other statutory authority for the entire installation carried out by him unless otherwise specified and
agreed. Necessary test reports shall be submitted by him to electrical inspector. This will be an integral
part of the contract and shall not be paid for separately. However, fees payable to statutory authorities shall
be borne by Owner.

EXTRA ITEMS

Extra items of work pertaining to the electrical installation may have to be carried out by the Contractor
whenever required. The contractor shall submit to the Owner the invoices covering unit rate or lumpsum
price for such extra items. Such invoices shall be complete with documents of authorisation and work
approval and necessary break up for the cost.
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15.

16.

16.1.

16.2.

16.3.

16.3.1.

16.3.2.

16.3.3.

17.

RECONCILIATION

After completion of installation and commissioning work, Contractor has to reconcile all the materials such
as steel and cables issued free to him by the Owner. Only 3% will be allowed as wastage for reconciliation
and cut piece above |M length shall be considered accountable.

QUALITY ASSURANCE — QUALITY CONTROL

QUALITY ASSURANCE (Q.A.)

Quality Assurance (Q.A.) shall be furnished by contractor for Owner’s / Consultant approval.

Q.A. INVOLVEMENT

Q.A. involvement will commence at the instigation of the project and follow through to final acceptance of
each and every system and item of equipment, thus ensuring total conformity to the Owner’s requirements.

TEST SHEETS

The Contractor shall provide the necessary ‘Test Sheets’ for recording the results of his electrical
acceptance tests.

The full set of forms shall be submitted to the Owner’s representative for his approval prior to the
implementation of the acceptance testing programme.

The tests which the Contractor must perform, as a minimum requirement, shall be those described in clause
13.0 of this specification in the order indicated and shall be made in accordance with the equipment and/or
systems Standards and Regulations quoted by the Owner’s representative in the Bid documents and any
tests required by the particular equipment/system manufacturer.

Test values acceptable to the Owner’s representative shall be those laid down in the indicated standards and
specifications by the Owner’s representative, together with any values quoted in the Bid documents. Any -
discrepancy in the acceptable test values discovered by the Contractor shall be resolved by the Owner’s
representative, whose interpretation shall be final. No equipment shall be set to work unless tests on its
associated circuits have been found satisfactory.

ACCEPTANCE OF INSTALLATION

On completion of the work the Owner’s representative, together with a representative of the Owner and the
Contractor, will carry out an Inspection of the Installation. The Owner’s representative will issue a
completed copy of the Owner’s Acceptance of Electrical Installation to the Contractor as confirmation that
the work has been accepted, subject to any matters noted on the form being attended to.

* * *
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APPENDIX 1 - LIST OF CODES, STANDARDS & STATUTORY REGULATIONS

Spare capacity is depending on the type of equipment and is defined in the following table.

IS:732 Code of Practice for Electrical Wiring Installations.

IS : 1646 Code of Practice for Fire Safety of Buildings (General) Electrical Installation.

IS : 3043 Code of Practice for Earthing.

IS : 2309 Code of Practice for the Protection of Bﬁildings & Allied Structures against Lightning,
IS : 7689 Guide for control of undesirable static electricity.

IS : 900 Code of Practice for Installation and Maintenance of Induction Motors.

IS: 10118 Code of Practice for Selection, Installation and Maintenance of Switch gear and Control
Parts I to IV gear.

IS : 5571 Guide for Selection of Electrical Equipment for Hazardous Areas.

IS : 5572 Classification of Hazardous Areas of Electrical Installation.

IS : 5216 Safety Procedure and Practice in Electrical work.

- Regulations for the Electrical Equipment of Buildings — The Institution of Electrical

Owner’s representatives.
- Indian Electricity Rules.
- Fire Insurance Regulations
- Factory Act & Regulations
- National Building Code (ISI Publication)
- National Electrical Code (ISI Publication)

- Tariff Advisory Committee Regulation
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1.1.

1.2

1.2.1.

1.2.2,

1.2.2.1.

APPENDIX 2 — CABLE

TESTING AND ELECTRICAL MEASUREMENTS OF CABLE INSTALLATIONS

INSULATION RESISTANCE TEST ON NEWLY INSTALLED CABLES BEFORE JOINTING

All new cables should be tested for insulation resistance before jointing. After satisfactory results are
obtained cable jointing and termination work should commence. It should be noted here that insulation
resistance test gives only approximate insulation resistance and the test is meant to reveal gross insulation
fault(s). A fairly low insulation resistance reading compared to the values obtained at factory testing should
not be a cause of worry since the insulation resistance varies greatly with parameters such as length and
temperature. This is particularly more pronounced in the case of PVC cables. The voltage rating of the
insulation resistance tester for cables of different voltage grades should be chosen from the following table:

Voltage Grade of Cable Voltage Rating of IR Tester
1.1kV 500V .

33kV 1000 V

6.6 kV 1000 V

11 kV 1000 V

22 kV 2.5 kV (see Note)

33 kV 2.5 kV (see Note)

NOTE - For long feeders, motorized insulation resistance tester should be used.

More accurate insulation resistance values can be measured only by a portable resistance measuring bridge.

TEST RESULT OF COMPLETE CABLE — INSTALLATION

The test of completed installation may be measured and entered into record book for comparison purposes
during service life of cable installation and during fault location.

Insulation Resistance

Insulation resistance is measured by a suitable bridge. In non-screened cables, the insulation resistance of
each core is measured against all the other cores and armour/metal sheath connected to earth. With
screened construction the insulation resistance of each core is measured against all the other cores and the

metal screen connected to earth.

Conductor Resistance (dc)

The resistance of conductor is measured by a suitable bridge. For this purpose conductors at other end are
looped together with connecting bond of at least same effective electrical cross-section as conductor. The
contact resistance is kept to a minimum by proper clamped or bolted connections. With properly installed
and jointed cables, values thus measured and corrected to 20°C, are in general agreement with values given

in test certificates.
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1.2.2.2. The measured loop resistance is converted to ohms per km per conductor as :

1) = R
2) 2L
where
R = measured loop resistance in ohms at temperature, t°C,
Rt = 'measured resistance per conductor at t°C in ohms; and
L = length of cable (not the loop) in km.
The ambient temperature at the time of measurement to be recorded and the conductor resistance to
be corrected to 20°C by the following formula :
3) R20 = Rt ohm/km at 20°C
4) (1+a) (t-20)
where
R20 = conductor de resistance at 20°C in ohm/km;
t = ambient temperature during measurement in °C; and
L =  temperature coefficient of resistance
(3.93 x 10.3 ohms/°C for aluminium).
2. CABLE INSTALLATION PLAN
2.1.1. On completion of laying, terminating and jointing of the cables, a plan should be prepared, which should

contain the following details of the installation:

a) type of cables, cross-section area, rated voltage.

number;

b) Year and month of laying;

c) Actual length between joint-to-joint or ends;

Details of construction, cable number and drum

d) Location of cables and joints in relation to certain fixed reference points, for example, buildings,
hydrant, boundary stones, etc.;

e) Name of the jointer who carried the jointing work;

f) Date of making joint; and

g) Results of original electrical measurements and testing on cable installation.

2.1.2. All subsequent changed in the cable plan should also be entered.
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3.

3.1.

SCOPE

This specification covers requirements for the supply of PVC cables for Medium Voltage, XL.PE cables for
High Voltage Systems and cable accessories for high voltage systems.

STANDARDS

The cables shall comply with the latest edition of the following standards:

IS: 1554 (Part-I)

IS: 1753

IS: 3961 (Part II)

IS: 5831

IS: 7098 (Part II)

PVC insulated (heavy duty) electric cables — Part I for working voltages up to
and including 1 100V.

Aluminium conductors for insulated cables.

Recommended current ratings for cables: Part II PVC insulated and PVC
sheathed heavy duty cables.

PVC insulation and sheath of electric cables.

Cross-linked Polyethylene insulated PVC sheathed cables: Part-II for Working

Voltage from 3.3 kV upto and including 33 kV.

IS: 8130 - Conductors for insulated electric cables and flexible cords

IEC: 183 - Guide for Selection of HV Cables.

1EC: 227 - PVC Insulated Electrical Cables.

IEC: 502 Extruded solid dielectric insulated power cables for rated voltages from 1 kV up
to 30 kV.

IEC: 885 - Electric Test methods for Electrical Cables.

GENERAL CONSTRUCTION

These shall be suitable for laying in trays, trenches, ducts, conduits and underground buried installation with
uncontrolled backfill and possibility of flooding by water. Extra PVC/Rubber end caps for each XLPE
Cable size shall be supplied. The terminating and straight through joint kits for the cables shall be suitable
for the type of cables offered and for storage without deterioration upto 50 Deg. C ambient temperature.

PVC CABLES

All the power cables of 16 sq. mm. And above shall be of aluminium and all the control cables and power
cables upto 6 sq. mm. shall be of copper. The control cables shall have conductors of minimum 2.5 sq. mm.

Copper.
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3.1.1. All power/control cables for use on medium voltage systems shall be heavy duty type, 1100 V grade with

aluminium/copper conductor, PVC insulated, inner sheathed, armoured and overall PVC sheathed.

3.1.2. The construction of the conductors shall be ‘stranded’ for all cables. Conductors of nominal area less than
25 sq. mm. shall be circular only. Conductors of nominal area 25 sq. mm. And above may be circular or
shaped.

3.1.3. The core insulation shall be with PVC compound applied over the conductor by extrusion and shall confirm

to the requirements of Type ‘A’ compound of IS:5831. Control cables having 6 core and above shall be
identified with prominent and indelible Arabic numerals on the outer surface of the insulation. Colour of
the numbers shall be white with a spacing of maximum 500 mm between two consecutive numbers.

3.1.4. The inner sheath shall be applied over the laid-up cores by extrusion and shall be of PVC confirming to the
requirements of Type ST2 PVC compound of IS:5831. The extruded inner sheath shall be of uniform
thickness of size not less than those stipulated in IS: 1554.

3.1.5. For multicore cables, the armouring shall be by single round galvanized steel wires where the calculated
diameter below armouring does not exceed 13 mm and galvanized steel strips where this dimension is
greater than 13 mm.

3.1.6. The outer sheath for the cables shall be applied by extrusion and shall be PVC compound conforming to the
requirements of Type ST2 compound of IS: 5831. To protect the cables against rodent and termite attack,
suitable chemicals shall be added into the PVC compound of the outer sheath.

3.2, XLPE CABLES

3.2.1. Power cables for 3.3 kV system shall be with Aluminium conductor; XLPE insulated (unearthed grade),
screened, sheathed, armoured and overall PVC sheathed.

3.2.2. The construction of the conductors shall be stranded and compacted circular for all cables.

3.2.3. The cables shall be provided with both conductor screening and insulation screening. The conductors shall
be provided with non-metallic extruded semi-conducting shielding.

3.24. The core insulation shall be with cross-linked polyethylene unfilled insulating compound. It shall be free
from void and shall withstand all mechanical and thermal stresses under steady state and transient operating
conditions.

3.2.5. The insulation shielding shall consist of non-metallic extruded semi-conducting compound in combination

with a non-magnetic metallic screening of copper. The insulation screen shall be strippable without
application of heat. The copper screen shall be capable of carrying the single line to ground fault current of
1 kA for a duration of one (1) second.

3.26. . The conductor screen XLPE insulation and insulation screen shall all be extruded in one operation by
“Triple Extrusion” process to ensure perfect bonding between the layers. The core identification shall be
coloured strips or by printed numerals.
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3.2.7. The inner sheath shall be applied over the laid up cores by extrusion and shall conform to the requirements

of Type ST2 compound of IS:5831. The extruded inner sheath shall be of uniform thickness of size not less
than 0.7 mm for all sizes of cables.

3.2.8: For multicore cables, the armouring shall be by galvanized steel strips armouring for single core cables shall
be with hard-down aluminium round wire of 2.5 mm diameter.

3.2.9. The outer sheath for the cables shall be supplied by extrusion over the armouring and shall be of PVC
compound confirming to the requirements of Type ST2 compound of IS: 5831. To protect cable against
rodent and termite attack, suitable chemicals shall be added into the PVC compound of the outer sheath.

3.3. CABLE ACCESSORIES

The termination and straight through joint kits for use on high voltage system shall be suitable for the type
of cables offered as per this specification. The termination and joints shall be supplied in kit form. The kit
shall include all insulating and sealing materials apart from conductor fitting and consumable items. An
installation instruction shall also be included in each kit.

3.3.1. Terminating Kits

The terminating kits shall be suitable for termination of the cable to an indoor switchgear / alternator /
motor.

4. TESTING AND INSPECTION

The cables shall be tested and examined at the manufacturer’s works. All the materials employed in the
manufacture of the cable shall be subjected, both before and after manufacture of the cable, to examination,
testing and approval by OWNER/CONSULTANT. Manufacturer shall furnish all necessary information
concerning the supply to Owner’s Representative. The Owner’s Representative shall have free access to the
manufacturer’s works for the purpose of inspecting the process of manufacture in all its stages and he will
have the power to reject any wire or other material which appears to him to be of unsuitable description or
of unsatisfactory quality.

4.1, Cables

4.1.1. After completion of manufacture of cables and prior to despatch, cables shall be subjected to type, routine,
acceptance and special tests as detailed below. OWNER / CONSULTANT reserves the right to witness all
tests with sufficient advance notice from Bidder. The test reports for all cables shall be got approved from
the Owner’s Representative before despatch of the cables.

4.1.2. All routine tests, acceptances tests, type tests as well shall be carried out on PVC cables as listed in IS:1554,
Part-I.
4.1.3. The inner and outer sheath of XLPE cables shall be subjected to all the tests applicable for PVC cables.

The test requirements for insulation and sheath of PVC cables shall be as per latest revision of IS:5831.

The following tests shall be carried out on XLPE cables as per 1S:7098, Part-II.
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4.1.4. Type Tests

The following shall constitute type tests:

a)
b)
©)
d)
e)
f)

-4

h)
)
i)

k)

Tensile test

Wrapping test

Conductor resistance test

Test for armour wires

Test for thickness of insulation and sheath
Physical tests for insulation
Physical tests for PVC sheath:
a) Fire Resistance

b) Cold Impact

c) Bleeding & Blooming
Partial discharge test

Bending tests

Heating cycle test

High voltage tests

4.1.5. Acceptance Tests

a)
b)
c)
d)
€)
f)

g

Tensile test (for aluminium)

Wrapping test (for aluminium)

Conductor resistance test

Test for thickness of insulation and sheath
Partial discharge test

High voltage test

FRLS test

4.1.6. Routine Tests

a)

b)

Conductor resistance test

Partial discharge test
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c) High voltage test

4.2, Cable Accessories

Type tests shall have to be carried out to prove the general qualities and design of a given type of
termination/jointing system. The type test shall be conforming to the latest IEC:502-2, 466 specifications.

5. PACKING AND MARKING

5.1.1. Cables shall be despatched in wooden drum 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 defects. Wood preservatives shall be applied to the entire drum.

5.1.2. On the flange of the drum necessary information such as manufacturer’s 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 instruction to show the direction of rotation of

the drum.
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1.0 SCOPE

The intent of this specification is to define-the design, manufacture and testing of Nickel-Cadmium batteries
for the DC Power system.

| 2.0 CODES AND STANDARDS

. The equipment shall comply with the requirements of latest revision of following standards of BIS (Bureau
of Indian standards/IEC/BS/VDE/JEEE/NEMA) unless otherwise specified.

IS- 10918 - Specification for Vented type Nickel Cadmium batteries.

‘ ) 2.1 The equipment shall also conform to the provisions of Indian Electricity Rules and other statutory
! regulations currently in force in the country.

3.0 GENERAL REQUIREMENTS
The offered Battery shall be brand new with sate of art technology and proven field track record.

4.0 SITE CONDITIONS

‘ Nickel Cadmium battery shall be suitable for operating satisfactorily in humid corrosive atmosphere found
in gas processing plants. Service conditions shall be as specified in PTS elsewhere.

5.0 TECHNICAL REQUIREMENTS

5.1 The Nickel Cadmium cell/ battery shall be suitable for float duty operation at constant voltage permanently
applied to its terminals which is sufficient to maintain it in a state close to full charge and shall be designed
to supply load in the event of normal power supply failure. Battery shall be Fibre Plate or Pocket Plate
Type. The type of plate construction for batteries shall be fibrous in nature.

5.2 The rated Ampere-Hour capacity of the cell/ battery shall be at reference temperature of 27 deg C, constant
current discharge at 5 hours rate (C5) and an end cell voltage of 1.0V/ cell.

5.3 Ampere hour of the battery shall be selected based on following:
a. Minimum site ambient temperature to suit the project requirement
b. End cell voltage
c. Ageing factor of 0.8
d. Design margin of 1.1.
5.4 Number of cells and cell voltage shall be decided by the vendor on the basis of maximum permissible

voltage to the load when batteries are float charged while feeding the load and minimum DC system
voltage. However the number of cell and end cell voltage shall be as per project datasheet unless other wise

specified.

5.5 Battery shall be supplied in two parallel banks of 50% capacity each. The battery shall be suitable for being
boost charged to fully charged condition from fully discharged condition within 10 hours unless other wise
specified.

5.6 Battery assembly shall be supplied in dry and uncharged condition. Dry electrolyte and required quantities

of electrolyte liquid with 10% extra quantity shall be delivered with the battery in a suitable, non-returnable,
sealed containers unless otherwise specified.

Rev. 3 - 04.09.09 Page 1 of 3
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‘5.7

59

5.10

5.11

i 5.12

5.13

6.0

7.0

Each cell shall have a separate container.. The cell container shall be of high strength alkali resistant
translucent material and designed to withstand mechanical stresses, shocks and vibrations.

The components such as containers, lids/ covers and seals used in the manufacture shall meet the Fire, flame
and smoke resistance rating as defined in ANSI/UL94 and have an oxygen Index of at least 28 in
accordance with ASTM D-2863.

The terminal posts shall be nickel-plated steel. The terminals shall be suitable for short circuit current and
specified discharge current without damage to cell as a result of terminal heating.

Nickel cadmium cells shall be designed to withstand the mechanical stresses encountered during normal
transportation and handling. The battery shall be suitable for satisfactory operation at remote unattended
sites. The batteries shall need minimum maintenance, which shall not be earlier than 6 months. The battery
shall be installed in battery room having restricted ventilation.

A Flame arrestor shall be mounted on the cell so that all vented gasses diffuse through the arrestor to the
outside environment. The construction of the arrestor shall be such that hydrogen burning on the external
surface of the arrestor shall not propagate back in to the cell to cause explosion.

The following information shall be permanently marked on the cell:

] Nominal voltage

= Name of manufacturer/model reference

. Rated capacity in ampere hours (Ah) with End Cell Voltage

. Voltage for float operation of 27 deg C with tolerance of * 1%
. Month and year of manufacture.

Each set of battery shall be supplied with all accessories including but not limited to the following:

Battery stand. Mild steel stand pretreated and epoxy painted / PVC coated.

Inter cell, inter row and inter bank connectors and end take offs. These shall be of Nickel plated copper.
Cell number plates and fixing pings, Lugs for cable termination as required.

One number Cell testing voltmeter ( 3V —0-3V) complete with leads

Four pairs of Rubber gloves

One number Spanner

Any other accessories.

@me Ao o

PERFORMANCE

Nickel Cadmium batteries shall be type tested to meet the performance requirements for each design and
AH rating of cells as per IS 10918.

INSPECTION AND TESTING

Batteries shall be subject to inspection by Consultant / Owner or by a third agency authorized by the owner,
to access the progress of work. Consultant / Owner’s representative shall be given free access in the works
from time to time for stage wise inspection and progress reporting. Two weeks advance notice shall be
given to witness the final routine test and other tests as agreed upon.

Following routine tests shall be carried out as a minimum as part of acceptance tests for each AH rating of
cells/ battery. For long duration type test, type test certificates of identical Ampere Hour ratings shall be

furnished.

Rev. 3 -04.09.09 Page 2 of 3
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Physical examination
Marking and packing
Air pressure test

Test for AH capacity

TTF@ e 0 o

Insulation resistance.

Load test shall be carried out on the Battery at site after installation as part of commissioning.

8.0 PACKING AND DESPATCH

Verification of dimensions

Test for voltage during discharge

Polarity and absence of short circuit

Test for charges retention if specified in the date sheet.

All the equipment shall be divided into several sections for protection and case of handling during
transportation. The equipment shall be properly packed for transportation by ship/ rail or trailer. The
equipment shall be wrapped in polythene sheets before being placed in crates/ cases to prevent damage to
finish. Crates/ cases shall have skid bottoms for handling. Special notations such as “Fragile’, “This sideup”
“Centre of gravity”, “‘Weight’, “Owner’s particulars”, ‘PO nos™ etc, shall be clearly marked on the

’

package together with other details as per purchase order. The equipment may be stored outdoors for long
periods before installation. The packing shall be completely suitable for outdoor storage in areas with heavy
rains/ high ambient temperature unless otherwise specified.

Rev. 3 -04.09.09

Page 3 of 3

400136



TRACTEBEL €ngineering | TECHNICAL DATA SHEET — UPS E/41
= DISTRIBUTION BOARD 2803
UPS DISTRIBUTION BOARD
1 04.09.09 | Logo Changed AK Sp VK
0 03.03.08 | Logo Revised and document number changed SK AKB AKJ
A 18.10.03 | First Issue AKJ VVA VVA
Rev. Date Subject of revision Author Checked Approved

400137



TRACTEBEL €ngineering TECHNICAL DATA SHEET - UPS E/41
G ez DISTRIBUTION BOARD 2803
TABLE OF CONTENTS
1.0 GENERAL c.veeeeeeeeeeteeeeeeeeseeeeeseesaasseseenesasaasasseeeassanenseaseaseneessaeseeeeesasaessanseseneeneenneeneesaeneseeenesnnans 1
2.0 BUS BAR ..uveueeeeeeeteeeeeestessesssstseseaseeaseasaaseassasassesseasenesnssnsassenseanesseaseseaasensseneensensesssenesaesnsennennns 1
3.0  MINIATURE CIRCUIT BREAKER ......veeueeeeesseeeseesesesaseesesesssnsesseaseassasensensssssseeensensennsasesseensansensanes 2
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4.2 RATED VOLTAGE ..ueeeeeeeeeeeeeeeeueseesesasenseeesssaeeseasesseseneassasenssssasseseneasassassntensasensenessseneasesssnsanennanen 2
4.3 RATED CURRENT . uttuteeeeteeeestsetesaeeesansessaseeseasesseaseeseasaesesssenesssenssnseseessensantenseaseanesasnnssssensessessen 2
4.4 OfC PROTECTION ..ecuvtueeseeeeeseeesssesesssesssaseessesessesseesessesseessenssssssssasenssssansesssssesssessssssesssssssessssnens 2
4.5 E/F PROTECTION. ..euereeueeeeeseetesueeneeseessasessessessessesseasensessssssassesessessensensenssasessessesessasessensessessen 2
4.6 SHORT CIRCUIT PROTECTION ..veuueeuteeueeueeeessesssssasessseseesessesseesesnesssensessansesssesesseessesssasessssseesesnen 2
4.7 SHORT CIRCUIT CAPACITY ..uueueeeeeeueeeeeseeeseeseasesesansanesssesessasssesanssansensenesnsensensasseanssnssasesesnnessessans 2
5.0 VOLTMETER .utiuiueeeeeeeeeeeseeseesesssesensensensesesseseessssesessessesensensessasenseseessens reeereeaseseeanesneeneensaneenenes 2
* * *
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e SZ DISTRIBUTION BOARD 2803
TECHNICAL DATA SHEET (To be furnished by Vendor)
1.0 GENERAL
1.1 Make
1.2 IP class of enclosure
1.3 Thickness of sheet steel
14 Treatment
1.5 Painting
1.6 Overall dimension
L
B
H
1.7 Weight
2.0 BUS BAR
2.1 Material
2.2 Size
a) Horizontal bus bar
b) Vertical bus bar
c) Ground
23 Minimum clearance
a) Between phases
b) Between phase and earth
24 Minimum creepage distances
2.5 Current rating :
a) Continuous
b) Short time for 1 second
2.6 Temp. rise over ambient :
a) For continuous load
b) For short time current
2.7 Supports
a) Materials
b) Make
c) Voltage class
Rev 1 - 04.09.09 Page 1 of 2
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cDoF sSv—ez DISTRIBUTION BOARD 2803
d) BIL
2.8 Bus bar insulation
3.0 MINIATURE CIRCUIT BREAKER
3.1 Make
32 Rated Voltage
33 Rated Current
3.4 O/C Protection
35 E/F Protection
3.6 Short Circuit Protection
3.7 Short circuit capacity
4.0 MCCB
4.1 Make
4.2 Rated Voltage
4.3 Rated Current
4.4 O/C Protection
4.5 E/F Protection
4.6 Short Circuit Protection
4.7 Short Circuit Capacity
5.0 VOLTMETER
5.1 Make
5.2 Range
* * *
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TABLE OF CONTENTS
YL T 1 = | = 2V OSSR 1
2.0 BUS BAR .utieeeeeeseeeesseseesesseesssasesssasnsssaseasseneensassssassessessaasssessnsaeneeassenteneaesseasesasessseenseeneennnennens 1
3.0  MOULDED CASE CIRCUIT BREAKER .....veeeueeeseeeseessssseesesenessssenseensssessssensessesaseessssasesssessnnesessnnens 2
4.0 MINIATURE CIRCUIT BREAKER ....ceovtteueeeeeseeeeseeasessesasessssssseseessassssssessessssssesnessnsesenssssessnssnsesesnns 2
* * *
Page I of I

Rev. 1 —04.09.09

400142



TRACTEBEL €ngineering | TECHNICAL DATA SHEET — SWITCH E/41
| G S—eZ |  SOCKET DISTRIBUTION BOARD 2804
TECHNICAL DATA SHEET ( To be furnished by Vendor)
1.0 GENERAL
1.1 Make
1.2 IP class of enclosure
1.3 Type
1.4 Thickness of sheet steel
1.5 Treatment
1.6 Painting
1.7 Overall dimension
L
B
H
1.8 Space heater rating of each panel
1.9 Weight of the SEDB
2.0 BUS BAR
2.1 Material
2.2 Size
a) Horizontal bus bar
b) Vertical bus bar
c) Ground
2.3 Minimum clearance
a) Between phases
b) Between phase and earth
2.4 Minimum creepage distances
25 Current rating :
a) Continuous
b) Short time for 1 second
2.6 Temp. rise over ambient :
a) For continuous load
b) For short time current
2.7 a) Supports
b) Materials
Rev. 1 -04.09.09 Page 1 of 2
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c) Make
d) Voltage class
e) BIL
2.7 Bus bar insulation
3.0 MOULDED CASE CIRCUIT BREAKER
3.1 Make
3.2 Rated Voltage
33 Rated Thermal current
34 Short circuit capacity
4.0 MINIATURE CIRCUIT BREAKER
4.1 Make
4.2 Rated Voltage
4.3 Rated Thermal Current
4.4 Short Circuit Capacity
* * *
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POWER AND CONTROL CABLES
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— & CONTROL CABLES 2805
TECHNICAL DATA SHEET (To be furnished by Vendor)
L. Name of the Manufacturer
2. Voltage Grade
3. Type of cable
4. Standard Referred
5. Conductor
a. Normal cross sectional area
b. Shape of the conductor
c. Max. D.C. resistance at 20 Deg. C.
d. Number of strands
6. Insulation
a. Type and material of Insulation
b. Thickness of insulation
c. Colour Scheme/Core Identification
d. Extruded
e. Diameter over insulation
7. Inner- Sheath
a. Material
b. Minimum Thickness
c. Extruded
d. Diameter over inner sl.leath
8 Armour
a. Type
b. Material
c. Nominal Thickness
d. Diameter over armour
9. Outer Sheath
Rev 1 - 04.09.09 Page 1 of 2

400146




TRACTEBEL €ngineering | TECHNICAL DATA SHEET - POWER

E/41

—— & CONTROL CABLES 2805
a. Material
b. Minimum Thickness
c. Extruded
10. Approximate overall diameter.
1. Normal drum length
12. AC resistance of the conductor at maximum operating
Temperature
13. Approximate reactance per phase at 50 Hz.
14. Current Rating
a. Inground
b. Inair
c. Maximum conductor temperature during continuous
Operation
d. Maximum conductor temperature during short
Circuit
e. Short circuit rating
f. Maximum permissible bending radius
* * *
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TABLE OF CONTENTS
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3.0 AVERAGE SENSE VOLTAGE ..ccevuiiiitreiniimreiineie e rreeai s ren s crtanas rree e cssemse s s sdas ser s anenssnnnsne 3
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5.0 1 U 3
6.0 2T I 2 4
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* * *
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== SYSTEM 2806
TECHNICAL DATA SHEET (TO BE FURNISHED BY MANUFACTURER)

1.0 STATIC INVERTER

1.1 APPLICATION

1.2 TYPE

1.3 DUTY

1.4 ENCLOSURE

1.5 _ COOLING

1.6 DESIGN AMBIENT TEMPERATURE

1.7 INVERTER CAPACITY

1.8 OVERLOAD CAPACITY

1.9 POWER WALK IN

1.10 VOLTAGE

A. INVERTER INPUT
(BATTERY OUTPUT)

B. NOMINAL OUTPUT

1.11 VOLTAGE REGULATION

A REGULATION FOR 0-100% LOAD AND FOR
MIN. TO MAX. DC BATTERY VOLTS AND
FOR BOTH THE CONDITIONS EXISTING
SIMULTANEOUSLY.

B DYNAMIC RESPONSE OR TRANS.
VOLTAGE REGULATION AT 100% STEP
LOAD CHANGE (APPLICATION OR
REMOVAL).

C DYNAMIC RESPONSE OR TRANSIENT
VOLTAGE REGULATION DURING
TRANSFER OF LOAD TO ALTERNATE
SOURCE.

D DYNAMIC RESPONSE OR TRANSIENT
VOLTAGE REGULATION DURING
TRANSFER OF LOAD TO SYSTEM OUTPUT.

E DYNAMIC RESPONSE OR TRANSIENT
VOLTAGE REGULATION AT ABRUPT +
10% CHANGE OF INPUT VOLTAGE.

F DYNAMIC RESPONSE OR TRANSIENT
VOLTAGE REGULATION AT FAILURE/
RECOVERY OF COMMERCIAL POWER

G TRANSIENT RECOVERY OR RESPONSE
TIME

H STEADY STATE
(0-100% LOAD AT ALL INPUT VOLTAGES
AND ALL POWER FACTORS)

I TRANSIENT VOLTAGE
(ON APPLICATION OR REMOVAL OF 100%
LOAD)

Rev | - 04.09.09 Page 1 of 4
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1.13

2.0

2.1
2.2
23
24
2.5
2.6

A.
B.
C.

2.7
2.8
29

TIME TO RECOVER FROM TRANSIENT TO
NORMAL VOLTAGE

WAVE FORM
NOMINAL FREQUENCY

FREQUENCY RANGE FOR ALL
CONDITIONS OF INPUT SUPPLIES, LOADS
AND TEMP. OCCURING SIMULTAN. OR IN
ANY COMBINATION (AUTO
CONTROLLED)

SYNCHRONISATION LIMITS
(FOR MAINTENANCE OF SYNCHRONISM
BETWEEN INVERTER AND STANDBY A.C.
SOURCE)
FIELD ADJUSTMENT RANGE FOR (C)
ABOVE.

TOTAL HARMONIC CONTENT AT 100%
LINEAR LOAD.

HARMONIC CONTENT FOR ANY SINGLE
HARMONIC

I) AT 100% LINEAR LOAD

II) AT 100% NON LINEAR LOAD
FREQUENCY ACCURACY FOR INTERNAL
OSCILLATION.

SLEW RATE

OUTPUT VOLTAGE ADJUSTMENT RANGE
AT RATED LOAD

RATED OUTPUT CURRENT AT RATED
OUTPUT VOLTAGE WITH CURRENT LIMIT
NOT OPERATING

CURRENT

DURATION

EFFICIENCY AT FULL LOAD
(WATT OUTPUT/WATT INPUT)

STATIC TRANSFER SWITCH ASSEMBLY

TYPE
DUTY

ENCLOSURE

COOLING

AMBIENT TEMPERATURE
CAPACITY

CONTINUOUS

OVERLOAD

PEAK

NORMAL VOLTAGE

TRANSIENT VOLTAGE TOLERANCE
TRANSFER TIME MILLI SECONDS

Rev 1 - 04.09.09
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3.0

3.1
3.2
33
34
35
3.6
3.7

4.0

4.1
4.2
4.3
4.4
4.5
4.6
4.7

4.8

°Saw»

m

5.0

mo 0w

e

AVERAGE SENSE VOLTAGE

INSTANTANEOUS SENSE VOLTAGE
ANTI CYCLING CIRCUIT
SYNCHRONOUS DISCONNECT RANGE
MANUAL BY-PASS SWITCH

TYPE

VOLTAGE

RATED CURRENT

RECTIFIER/BATTERY CHARGER

CHARGER

TYPE

DUTY

ENCLOSURE

COOLING

AMBIENT TEMPERATURE
A.C.INPUT

SUPPLY

VOLTAGE VARIATION
FREQUENCY VARIATION

COMBINED VOLT FREQUENCY
VARIATION

SHORT-CIRCUIT LEVEL
SYSTEM EARTHING

D.C. OUTPUT

FEATURES PROVIDED

AUTOMATIC VOLTAGE REGULATION
CURRENT LIMITING CIRCUITRY
SMOOTHING FILTER CIRCUIT

SOFT START FEATURE

AUTOMATIC LOAD SHARING DURING
PARALLEL OPERATION

SCR SURGE PROTECTION AND FAST
ACTING HRC FUSES

DC EARTH FAULT ALARM
ACDB

INCOMER MCCB (ONE NO.)
CURRENT RATING

MAKE

VOLTAGE

FAULT LEVEL

OUTGOING FEEDERS (MCB)

Rev 1 —04.09.09
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QUANTITY
CURRENT RATING
VOLTAGE

6.0 BATTERY

6.1 TYPE

6.2 NO. OF BATTERY SET

6.3 DC VOLTAGE OF BATTERY SET

6.4 NOMINAL DISCHARGE VOLTAGE

6.5 CELL END VOLTAGE AT THE END DUTY
CYCLE

6.6 DUTY CYCLE

6.7 NUMBER OF CELLS PER BATTERY

6.8 BATTERY CIRCUIT BREAKER IN
SEPARATE WALL CUBICLES

7.0 SCHEMATIC DIAGRAM OF UPS SYSTEM FURNISHED :
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TECHNICAL DATA SHEET (To be furnished by Vendor)
1. Item No. as per MR
2. Manufacturer’s name
3. Type of Construction
4. Type and catalogue no of cell
5. Ampere hour capacity
6. No. of Cells
7. Nominal cell voltage
8. Cell voltage at the end of full discharge at 10 hours/ 5 hours
, rate
|o. Spgzcific gravity of electrolyte at the end of full charging at
27°C
10. Specific gravity of electrolyte at the end of full discharge at
10 hours/ 5 hours rate at 27°C
1. Quantity of electrolyte per cell (liters)
12. Weight of each cell with electrolyte (kg)
13a. Max safe boost charging rate ( amperes)
13b. | Permissible ripple content
14. Suggested boost charging rate ( amperes)
15. Max boost charging voltage per cell
16a. | Recommended Float charging voltage per cell
| 16b. | Maximum float charging voltage range per cell.
17a. | Float charging current range ( amperes)
17b. | Permissible ripple content
18 AH Efficiency at 10 hours / 5 hour rate
19 Short circuit current of the battery bank
20. Short circuit withstand time ( sec.)
21 Max. allowable temp. of electrolyte which the cells can
withstand without injurious effects.
i. Continuously
ii. For short periods
22 Type of positive plate
23. Type of negative plate
24 No. of +ve and —ve plates per cell
25. Material and thickness of separators
26. Amper hour capacity at min. ambient 27°C
26.1 | 10 hours rate to end cell voltage at Sl. No. 8 above
26.2 | 5 hours rate to end cell voltage at S1. No. 8 above.
26.3 | 2 hours rate to end cell voltage at SI. No. 8 above.
26.4 | 1 hour rate to end cell voltage at SI. No 8 above.
26.5 | 30 minutes rate to end cell voltage at S1. No. 8 above.
27. Dimensions of battery rack( W X D X H) in mm
* * *
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TABLE OF CONTENTS
1.0 GENERAL ...cuiiiiiic it s ree s e s saasses sea s sas s ra s e s sas s m s srassasasssassesssssnassnsssnssassensenssnassnssnns 1
2.0 BUS BAR ...iciiiiiieiiiie ettt e e caeereasasseassanssaa st rassassnessanseasstsetaseassnssnstnassastassnasenstnstnassnsieasenssnns 1
3.0 CIRCUIT BREAKERS .....cuiueieiteieeenereieaiesesassenasassassenssenstnssnessessassassssssnssassassesssassnsssnssassonssassnnss 2
4.0 CURRENT TRANSFORMER.......citiiiitii i sas s ssansansae s s sansassenssassassnsssnssassnnsenesensensn 3
5.0 POTENTIAL TRANSFORMER ... cuiniiiiiiiieiiiiieii i sirsss e sre sesser e s s e s s se s s e sn s sansaasanansananns 3
6.0 SWITCHES ... cuceiti ittt st e ee s se e rasessa s se s s sa st aa s sas s sassasssassasassassassnnssasanssensnnssnssasssassansans 3
7.0 Y N 3
8.0 RELAYS .............................................. 3
9.0 INSTRUMENT AND METERS .....ceiuiieieicieterieiresrases e ssssassasssessasanssassassassensansenssmnsenssassenssnnsnns 4
10.0  CONTACTOR .euieiiiiieiraeeareeseaerasrasrens s sassiarnssassasassrassasssastasssassssssssnssnssassenssassnssnssnnssastenssassnns 4
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* * *
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TDS-ELECTRICAL DISTRIBUTION

E/41

—— BOARD 2828
TECHNICAL DATA SHEET ( To be furnished by Vendor )
1.0 GENERAL
1.1 Make
IP Class of enclosure
Type
Thickness of sheet steel
Treatment
Painting
Overall dimension
L
B
H
1.8 Space heater rating of each panel
1.9 Weight of the Distribution Board
2.0 BUS BAR
2.1 Material
22 Size
a) Horizontal bus bar
b) Vertical bus bar
c) Ground
23 Minimum Clearance
a) Between phases
b) Between phase and earth
24 Minimum creepage distances
25 Current rating
a) Continuous
b) Short time for 1 second
2.6 Temp. rise over ambient
a) For Continuous Load
b) For Short Time Load
Rev. 4-04.09.09 Page 1 of 4
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—— BOARD 2828
2.7 Supports:
a) Materials
b) Make
c) Voltage
d) BIL
2.8 Bus bar insulation
29 Bus bar phase identification mark
3.0 CIRCUIT BREAKERS
3.1 Make
32 Short circuit capacity
33 Short circuit category
34 Type of medium
35 Rated voltage
3.6 Maximum operating voltage
3.7 Frequency
38 No. of poles
39 Rated operating duty
3.10 Current rating
a) Continuous
b) Short circuit Rating
3.11 Type of closing mechanism
3.12 Type of tripping mechanism
3.13 Anti pumping features
3.14 Details of spring charging motor
a) Motor
b) Rating
c) Insulation
d) Duty
3.15 Control Voltage with range
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a) Closing
b) Tripping
c) Alarm and Indication
3.16 Power / Current required for
a) Closing
b) Tripping
4.0 CURRENT TRANSFORMER
4.1 Make
4.2 Type of primary winding
43 Ratio
4.4 Rated Burden
4.5 Accuracy class
5.0 POTENTIAL TRANSFORMER
5.1 Make
5.2 Type of primary winding
53 Ratio
5.4 Rated burden
5.5 Accuracy class
6.0 SWITCHES
6.1 Rated voltage
6.2 Rated thermal éurrent
6.3 Duty
7.0 FUSES
7.1 Make
7.2 Type of HRC fuse
7.3 Rated voltage
8.0 RELAYS
8.1 Application
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8.2 Make
9.0 INSTRUMENT AND METERS
9.1 Application
9.2 Make
9.3 Maker’s type
94 Ref. Standard
9.5 Operating principle
9.6 Rated voltage / current
9.7 Burden at rated voltage / current
9.8 Operating range
9.9 Scale range
10.0 CONTACTOR
10.1 Make
10.2 Rated Voltage
10.3 Rated Thermal current
10.4 Short circuit capacity
11.0 MOULDED CASE CIRCUIT BREAKER

Make

Rated Voltage

Rated Thermal current

Short Circuit Capacity

* * *
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