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11.    ALARM ANNUNCIATION SHALL BE AVAILABLE FOR FOLLOWING FAULTS:

A. SYSTEM FAULT

B. RECTIFIER CHARGER FAILURE

C. INVERTER FAILURE /FAULTY

D. BATTERY UNDER VOLTAGE

E. UPS OVER TEMPERATURE

F. OVER LOAD

G. STATIC TRANSFER TO STAND-BY

H. TRANSFER INHIBTED

I. OVER LOAD SHUTDOWN

J. EMERGENCY SHUTDOWN

K. BATTERY CIRCUIT BREAKER / SWITCH OPEN

L. AC MAIN FAILURE

M.AC STAND-BY SOURCE MAINS FAILURE

N. MANUAL BYPASS ON

O.FAN FAILURE

P. ASYNCHRONOUS CONDITION

Q. CONTROL POWER FAILURE.

12.  FOLLOWING STATUS INDICATION SHALL BE AVAILABLE ON MIMIC IN THE PANEL . CONTACTS OF THESE SHALL BE AVAILABLE AND MADE USE FOR
STATUS INDICATION IN DCS:

A. MAINS ON

B. RECTIFIER ON

C. BATTERY ON LOAD

D. INVERTER ON

E. AC STAND-BY SOURCE ON

F. INVERTER ON -LOAD

G.MANUAL BY-PASS ON

H. LOAD ON STATIC BY PASS.
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SECTION-XIV

TECHNICAL SPECIFICATION 
FOR

UNINTERRUPTIBLE POWER SUPPLY 

1.00.00 SCOPE OF WORK 

1.01.00 Scope of Supply

The scope of supply shall include Uninterruptible Power Supply (UPS) 
Systems with parallel redundant arrangement as specified below for Main 
Plant, 400kV Switchyard control room, CHP control room with PLC system & 
associated RIOs and other PLC based control systems of off-site packages 
specified elsewhere in the specification. 

Two (2) sets of UPS in Main Plant, out of which one (1) set for main TG, 
SG,Station, C&I etc of MAIN PLANT systems, 2nd set for common 
DDCMIS/PLC systems for the PLC/DCS systems of air compressor, online 
tube cleaning system, HVAC system, fire detection panel in CCR, which are 
in TG building & OWS systems of Plant Water System, AHP,CHP etc systems 
( which are placed in CCR common control desk) 

i) Each set of UPS system will consist of : 

a. 2x100% capacity static inverter & input isolation transformer 

b. 100 % capacity static switches (2 nos.) 

c. One manual bypass switch 

d. 2x100% capacity float-cum-boost chargers 

e. 2x100% capacity UPS system battery (Lead Acid Plante Type) 
with back up time of 1 hour. 

f. One step down transformer; (415 V three phase to 240 V 
single phase) for bypass 

g. One static voltage regulator 

h. Two AC distribution boards (ACDB-1A and ACDB-1B)

i. Interconnecting cable between UPS Equipment, battery 
and ACDB. 

j. Two (2) nos. input output isolation transformer  

Any other equipment necessary for complete of the system 

ii) One (1) set of special tools and tackle.  

iii) Mandatory Spare parts. 
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iv) All relevant drawings, data and instruction manuals. 

2.00.00 CODES AND STANDARDS

a) All equipment and materials shall be designed, manufactured and 
tested in accordance with the latest applicable Indian Standards (IS) 
except where modified and/or supplemented by this specification.

b) Equipment and materials conforming to any other standard which 
ensures equal or better quality may be accepted.  In such case, 
copies of the English version of the standard adopted shall be 
submitted along with the bid. 

c) The electrical installation shall meet the requirements of Indian 
Electricity Rules as amended up to date and relevant IS Codes of 
Practice.  In addition, other rules or regulations applicable to the work 
shall be followed.

3.00.00 DESIGN CRITERIA 

3.01.00 Design Basis

a) UPS System provides a regulated and uninterrupted single phase 
A.C. power, within specified tolerances, to critical station loads during 
normal and emergency operation. Capacity of inverter output shall be 
computed by the contractor considering the above requirement. 25% 
spare margin shall be kept on the total of above requirement. 

b) The UPS system excluding its battery shall be installed indoors in A.C. 
environment. 

c) UPS shall be worked at its full capacity even battery is not connected 
with the system. 

d) UPS system shall be compatible for satisfactory and well-coordinated 
operation with other related equipment as well as with input and 
output systems. 

e) Energizing or de-energizing any portion of the system serviced by the 
UPS shall not cause output changes which will affect the operation or 
integrity of the remaining portions of the system in any way. 

f) The equipment shall be self-protecting against all A.C. and D.C. 
transients, voltage surges and steady state abnormal voltages and 
currents.

g) The circuit protection shall be coordinated with UPS short circuit 
capacity and protective device characteristics so that a fault on any 
circuit shall result in minimum loss of function. 

h) All non-interrupting components of UPS system shall be capable of 
withstanding the prevailing short circuit current without damage. 
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i) All circuit interrupting components shall be capable of withstanding 
and interrupting the prevailing short circuit currents without damage. 

j) The procedure for battery sizing calculation shall be generally as per 
relevant IEEE, considering design margin as 15% and aging factor as 
1.25 

k) For continuous operation at specified ratings, temperature rise of the 
various components of UPS system shall be limited to the permissible 
values stipulated in the relevant standards and/or this specification. 

  l) The chargers, inverters, static switches, regulating transformers and 
voltage stabilizers should be arranged in such a way that any 
equipment can be fully isolated for maintenance without affecting in 
any way the operation of other panels/components. 

m) The chargers, inverters, static switches, regulating transformers and 
voltage stabilizers should be arranged in such a way that any 
equipment will be fully isolated for maintenance without affecting in 
any way the operation of other panels/ components. 

n) In the A.C. Distribution Board, the Bidder shall provide 10% or 
minimum one (1) no. spare feeder of each size and type of the 
outgoing feeders. 

o) All the cooling fans inside the panels shall be of industrial grade only. 

3.02.00 System Concept 

System Concept

a) A.C. power source are available to the UPS system. The system is so 
designed that its load shall be served without interruption as long as 
one of the above power sources is available within specified limit of 
voltage and/or frequency. 

The UPS will consist of two physically separate sets of equipment 
streams each consisting of the following: 

i) One set of converter to convert incoming 240V, 1 Ph, 50 Hz 
A.C. power to suitable D.C. 

ii) One set of suitable Battery Bank to get charged by the above 
referred converter and to feed the inverter described below. 

iii) The Float-cum-Boost charger will be normally ON, supplying 
the DC load current and at the same time trickle charging the 
battery. The characteristics shall be such that if load is high 
and exceeds the charger capacity, the excess load shall be 
supplied by the battery. 

iv) The Float-cum-Boost charger shall be provided with Solid 
State electronic regulators to prevent rising of charging current 
to avoid thermal runaway of the batteries. 
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v) The float-cum-boost charger shall also have provision for float, 
equalizing and boost charging the battery through manual 
selection. 

     
vi) Output of the chargers shall be controlled automatically as well 

as manually. AUTO/MANUAL selector switch along with 
voltage/current setter shall be provided for this purpose.

vii) For ungrounded DC system, suitable ground fault detection 
system shall be provided in the battery charger panel to detect 
ground fault on either polarity for annunciation in charger 
panel.

viii) The batteries shall be so sized as to meet emergency load 
duty cycle requirements for one (1) hour as referred in 
Annexure-A. All momentary loads shall be treated as 
one-minute loads. 

ix) One set of inverter to take D.C. input from above referred 
converter - Battery assembly output and to produce high 
quality 240V, 1Ph 50 Hz A.C. output power. 

x) One set of standby bypass stream consisting of suitable 
transformer, voltage stabilizer etc. to produce regulated 240V, 
1 Ph. 50 Hz A.C. power from new input 240V, 1 Ph. 50 Hz A.C. 
power.  

xi) One set of static switch, synchronizing circuit to parallel the 
above-mentioned Inverter output and bypass stabilized raw 
power stream. 

xii) One UPS A.C. power distribution board with suitable no. of 
output feeders. 

Two sets of equipment streams as mentioned above will constitute the 
UPS system. 

One set of synchronizing equipment and high performance static 
switch will parallel the above two streams and common output will be 
taken to loads which can accept only single non-redundant power 
input source. 

For equipment requiring dual redundant input power source, separate 
cables will be taken from the individual UPS Power Distribution 
Boards of the above-mentioned two UPS streams. 

The system will ensure highest system availability around 99%. 

b) Each of the two UPS streams will be of 100% capacity and will 
normally work, each sharing 50% load. On failure of any stream, its 
load gets automatically transferred to the other inverter through static 
transfer switch.
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c) If one UPS stream is out of service for any reason then the second 
UPS stream will be working with 100% UPS load.   

d) Inside each stream on failure of its converter/battery/inverter assembly 
the standby A.C. source will back up to supply the 100% UPS load 
automatically through static transfer switch. 

3.03.00 Layout Criteria

The UPS system will be located indoor. 

The Contractor shall indicate the space requirement for the equipment offered 
by them separately for UPS cabinet, UPS battery and UPS distribution board. 

Battery room ventilation shall be under the scope of the Contractor. 

4.00.00 SPECIFIC REQUIREMENTS 

4.01.00 Static Inverter

a) The static inverters shall be static type consisting of IGBT PWM type 
inverter, static filters, integrated control modules including necessary 
oscillators, voltage regulators, current limiting and surge suppression. 

b) The inverter equipment shall include all necessary circuitry and 
devices to conform requirements like voltage regulation, soft start, 
transient recovery, protection, automatic synchronisation, wave 
shaping, etc. as specified herein. 

c) Upon transfer of full load, the inverter output voltage shall not drop 
below 80% of nominal voltage during the first half cycle after transfer 
and 90% of nominal voltage in the next half cycle. The recovery to 
within  2% of voltage shall be in less than 50 milli-seconds. 

d) On occurrence of a fault in branch circuit, the inverter shall be capable 
of clearing the highest rated branch circuit fuse in 4 milli-seconds or 
less. 

e) The inverter shall be protected against overload, short circuit, 100% 
loss of load, as well as excursions, loss or restoration of D.C. input 
voltage and synchronising voltage. The overload capacity shall be 
125% for 10 mins., 150% for 60 secs. and 300% for 4 msecs. 

f) The D.C. input current shall never exceed twice the full load current 
except for a short circuit within the inverter. 

g) For any value of the load and load power factor drawn by the 
equipment served, the inverter shall not impose on D.C. source any 
voltage oscillations in excess of 5 volts (RMS total all frequencies) or 
any current oscillations in excess of 3 percent (RMS total all 
frequencies) of the D.C. current at full load. 
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h) The inverter will be self protecting against A.C. and D.C. Transients, 
voltage surges and steady state abnormal voltage and currents likely 
to be encountered in the plant. 

4.02.00 Automatic Synchronisation

a) Inverter equipment shall include stable solid state oscillator devices 
designed to automatically maintain the inverter output in phase and in 
synchronism with the stand-by A.C. source. 

b) Facility shall be provided for automatic transfer to internal oscillator 
operation when the stand-by source frequency is beyond specified 
limits and the frequency shall be automatically controlled within 50 Hz 
plus or minus 0.5 Hz when the inverter operates in this mode.

c) Retransfer to stand-by A.C. source for synchronisation shall be 
automatic after the stand-by source frequency is restored to 
permissible limits and remains within this limit for an adjustable time 
delay period (up to 5 seconds). 

d) Provision shall be made for stepless adjustment of synch- disconnect 
frequency range from 50 Hz  0.5 Hz to 50 Hz  2 Hz. 

e) Automatic adjustment of phase relationship between inverter output 
and stand-by A.C. source shall be gradual at a controlled slow rate, 
which shall not exceed one hertz per second. 

4.03.00 Static Transfer Switch

a) The static transfer switch shall be solid-state type using SCR for 
automatic/manual transfer of load from "inverter" to "stand-by" source 
and vice-versa. 

b) Stand-by source can be either of the inverter or A.C. source 
depending on whether both the inverters are supplying 50% load each 
or one of the inverter is carrying 100% load. 

c) The transfer time including sensing shall not be more than one-fourth 
cycle. Further the transition shall be make-before-break in both 
directions. 

d) The capacity of static transfer switch shall be equal to the continuous 
full-load capacity of the inverter. The switch shall be provided with 
protective devices in both normal and alternate power source. 

e) Static transfer switch shall be furnished with contact to alarm failure of 
the alternate source or opening of any fuse protecting the static 
switch.

f) Static transfer switch shall include all necessary circuitry and devices 
to meet the functional requirements of transfer initiation, transfer 
inhibit and re-transfer back to normal as detailed below

g) Transfer Initiation 
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 i) The transfer of static switch from normal 'Inverter' position to 
'stand-by' position shall be initiated by one of the following 
causes.

   Inverter failure and UPS system trouble 

   Inverter output voltage failure. 

   Manual push button operation 

 ii) The UPS bus shall be monitored by two voltage detectors. One 
fast acting circuit shall be used for detecting a complete and 
instantaneous voltage loss while the other slower acting 
averaging circuit with adjustable trip level shall be employed to 
detect voltage deviation beyond selected limits. Both voltage 
detector circuits shall automatically initiate operation of transfer 
switch. 

 iii) The static switch shall automatic transfer the load from inverter 
to stand-by source when the maximum I2t capability of the 
inverter is reached and when the inverter output drops below 
90%.

h) Transfer Inhibit 

 Automatic or manual transfer from inverter to stand-by A.C. source 
vice versa shall be inhibited when the inverter frequency is not 
synchronised to the alternate source. 

i) Retransfer to Normal

  1) The return to inverter mode shall be manual in all cases. 

 2) Manual transfer shall be initiated by push button actuation. 

4.04.00 Manual By-pass Switch 

a) Manual by-pass switch is used to isolate any static transfer switch for 
maintenance or repair without interruption to the UPS load. 

b) The switch has also the facility of by-passing both the static transfer 
switches during start-up at the option of the operator. 

c) Switch contact shall be make-before-break type.  

d) The switch shall have current rating equal to the full load inverter 
current and necessary short time load carrying and interrupting 
capacity to meet the requirement of UPS system. 

4.05.00 Battery 

a) General
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i. Each set of battery shall consist of number of cells assembled 
together on mounting racks. 

ii. The battery shall be flooded cell Lead acid PLANTE type and shall be 
suitable for operating satisfactorily in humid and corrosive 
atmosphere. The batteries will be suitable for float /boost charging and 
will be suitable for continuous operation.

iii. The equipment shall comply with the requirement of latest revision of 
Indian standards issued by BIS (Bureau of Indian Standards): IS: 
1652:1991 and IEEE Std. 485 for Lead Acid (Plante) Battery. 

In case Indian Standards are not available for any equipment, 
Standards issued by IEC/BS/VDE/IEEE/NEMA or equivalent shall be 
applicable. 

iv. Autofill system 
     

Bidder to provide complete system for automatic water filling (topping-
up) of lead acid plante’ type batteries to avoid spillage of water and 
acid which spoils environment. The autofill system shall be intelligent 
and efficient where replenishment of water is done automatically 
without manual intervention. The water enters the cell through the 
‘autofil plug’ and raises the electrolyte to a preset level controlled by 
the float. The float raises and closes the valve in the plug by a 2.5:1 
level action. When the electrolyte level drops the float operated valve 
will open automatically Bidder to provide the total system including 
necessary storage tank, pipelines, autofill plugs and all peripherals 
etc. The material of all parts shall be acid proof plastic material. 

b) Technical Requirement

i)  The battery shall be heavy duty type suitable for power plant duty with 
float duty operation at constant voltage permanently applied to its 
terminals which is sufficient to maintain the limits of +10% and -15% of 
the nominal system voltage at any time during the duty cycle in state 
close to full charge and shall be designed to supply the load in the 
event of normal power supply failure.  

ii) The rated ampere hour capacity of the cell/battery shall be at 
reference temperature of 27ºC, constant current discharge at 10 hours 
rate (C10) for Plante type Battery to meet end cell voltage of the Cell. 
A design margin of 20% shall be considered.

iii) The battery shall be suitable for being boost charged to fully charged 
condition from fully discharged condition within eight (8) hours. 

iv) The batteries shall be so sized as to meet emergency load duty cycle 
requirements for one (1) hour. All momentary loads shall be treated as 
one-minute loads. 

v)  For PLANTE type Battery it shall be supplied uncharged for flooded 
cell with the electrolyte furnished in a separate non-returnable 
container. 10% extra electrolyte shall be furnished to cover spillage in 
transit or during erection. 
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vi)  Each battery set shall consist of a group of cell electrically connected 
in series to attend the nominal voltage level specified on the data 
sheet. The terminal cells shall be supplied with connectors for 
termination to the charger. The supplier shall provide inter-cell 
connectors and related hardware and accessories required for normal 
operation and maintenance. All cell posts shall be shrouded and 
connectors insulated. Nickel plated copper shall be furnished to 
connect up cells of Battery set. For lead acid battery to prevent 
corrosion all copper/ brass material shall be effectively coated with 
lead.

vii)  Cell container shall be made of heat resistant, tough translucent 
polypropylene (SAN) material to make the cell mechanically sturdy 
and facilitate visual electrolyte level checks for ease in of 
maintenance.

viii)  The cell terminals posts shall be provided with connector bolts and 
nuts, made of Nickel plated steel or lead coated copper/brass material 
to prevent corrosion. The terminals shall be suitable for short circuit 
current and specified discharge current without damage to cell as a 
result of terminal heating.

ix)  Flame arresting flip-open/ or ceramic vent cap shall be provided on 
the cell to avoid explosion and contamination.  

x)  The following information shall be permanently marked on the cell :  

 Nominal voltage.  

 Name or manufacturer/model reference.  

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

 Voltage for float operation of 27° with tolerance of ±1%.  

 Month and year of manufacture.  

xi)  Battery racks shall be constructed of best quality teakwood with at 
least three (3) coats of electrolyte -resistant paint of approved shade 
forming a rigid structure. Cell shall be supported on 
PVC/porcelain/Hard Rubber insulator fixed on the rack with adequate 
clearance between adjacent cells.  

 xii)  Each set of battery shall be equipped with a automatic battery 
condition (Health check) and performance monitoring system. The 
battery monitoring system shall compare measured figure during a 
partial discharge against stored characteristics for the type and 
capacity of the battery. The system shall be able to test, analyse and 
predict the battery performance, computing remaining capacity and 
battery efficiency. The automatic battery monitoring system shall 
compensate for cell temperature and discharge load current 
throughout the discharge cycle, premature failure of the batteries etc. 
The system shall have a programmable event log shall be secured in 
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the event of total power failure for a period upto six month. In addition 
to local indication and control the battery monitoring system shall 
include an RS. 232 output port to enable battery parameters and 
alarms to be monitored from plant DCS 

4.06.00 Float-cum-Boost Charger 

4.06.01 The charger shall be solid-state type with full wave fully controlled, bridge 
configurations. It shall be suitable for the inverter of IGBT type. 

4.06.02 The charger shall be provided with automatic voltage regulation, current 
limiting, smoothing filter circuit and soft-start feature. 

4.06.03 The charger shall have the provision of float, equalizing and boost charging.  
Further the charger shall be suitable for single and parallel operation. 

4.06.04 Suitable circuitry shall be provided to ensure that the charging current is 
voltage regulated and current limited. 

4.06.05 Each charger shall be rated to meet 100% UPS load plus recharge the fully 
discharged UPS battery within 8 hours. 

4.06.06 Voltage control shall be stepless smooth and continuous. Float & equalizing 
control shall have an adjustable range of ± 5%. 

For Other details as given in sub-section of Battery & Battery charger 
specification

4.07.00 Step-down transformer and voltage stabilizer

a) A three phase to single phase transformer along with associated 
voltage stabilizer shall be furnished with the UPS system. 

b) The transformer and stabilizer shall be sized for 100% UPS load and 
shall coordinate with the largest branch circuit protection device for 
feeder short circuit current without sacrificing voltage regulation. 

c) The voltage stabilizer shall employ silicon solid state circuitry and shall 
maintain the specified output voltage for 0 to 100% load with 
maximum input voltage variation as indicated in the annexure.  

  d) Provision shall be kept for dead closing of static transfer switch from 
stabilizer circuit to inverter when the output of the stabilizer is zero, but 
at that time the inverters are running. 

4.08.00 A.C.  Distribution Boards 

a) The distribution boards shall be fixed type, of modular design in 
freestanding gasketted sheet steel enclosure conforming to IP-54. 
Sheet steel thickness shall be 2 mm minimum.  
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b) Each module shall be housed in a separate compartment complete 
with individual front access door.  Working height shall be limited to 
1800 mm from floor level. 

c) A full height vertical cable alley shall be provided in each panel to 
facilitate module wiring.  The alley shall be liberally sized and shall 
have removable cover at the front. Removable back covers shall be 
provided at the back of the panels. 

d) Switches shall be double pole, air break, heavy duty type, capable of 
safely making and breaking the full load current of associate circuit. 

e) Switch handle shall have position indicator and provision of padlocking 
in ON & OFF positions.  Further it shall be interlocked with access 
door for safety. 

f) Fuses shall be HRC, preferably link type, design to permit easy & safe 
replacement.

Visible indication shall be provided for indication of fuse. 

4.09.00 UPS Cabinets/Enclosures 

a) The UPS system components shall be housed in a sheet steel 
freestanding IP-42 enclosure with all access from the front.  Sheet 
steel thickness shall be 2 mm minimum. 

b) The enclosure shall consist of vertical cabinets housing modules in 
rack type sub-assemblies, connected mechanically and electrically to 
form a rigid, self-supporting, metal enclosed structure. 

c) The modular units shall be mounted in pull out and/or swing trays.  
Each module shall be capable of being easily removed to provide for 
the ready inspection of major solid-state devices. 

d) Vertical wiring trough shall be provided for the entire height of the UPS 
cabinet.  Cable entry shall be from bottom only. 

e) Adequate ventilating louvers and screens shall be provided. The top of 
the panel shall be protected by a suitable drip cover to prevent 
entrance of falling liquid and foreign material. 

f) If the equipment supplied requires forced air cooling, the cooling 
system furnished shall meet the following requirement : 

 i) Two (2) nos. 100% cooling fans, industrial grade, shall be 
provided for each vertical panel. 

 ii)  Completely independent duplicate protection, control and 
wiring systems shall be provided for the cooling fans for 
redundancy. 

 iii) The cooling fans shall be powered from the output of the 
associated inverter.  Normally one fan will be running while the 
other is on stand-by. 
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 iv) Each cooling fan shall be equipped with an airflow switch 
having an alarm contact that closes upon failure of airflow. 

4.10.00 Alarms

a) Solid state audio-visual annunciation system shall be provided for 
inverters, static transfer switch, battery charger. 

b) Alarm facia shall be provided on each charger and inverter panel, 
complete with proper actuating devices, circuitry and legends.  

c) The arrangement shall be such that on occurrence of a fault the 
corresponding window will light up and stays lighted until the fault is 
cleared and reset button pressed. 

d) Each time a window lights up a master relay will get energized to 
provide group alarm signals for remote DDCMIS alarm system. 

e) The requirements of indication/metering/alarms are given in the 
annexure. 

f) Alarm contacts shall be rated 0.5 A at 220 V DC and 5A at 240 V A.C. 

  g) All indicating meter shall be digital type with in-built transducers (4-
20mA) for hooking up with DDCMIS. 

4.11.00 Lamp / Space Heaters / Receptacles 

a) The panels shall be provided with : 

 i) Internal illumination lamp with door switch. 

 ii) Space heater with thermostat control. 

 iii) 3-pin 6A receptacle with plug. 

b) Lamp, heater and receptacle circuits shall have individual switch fuse 
units. 

4.12.00 Wiring / Cabling 

a) The panels shall be completely wired up.  All wiring shall be done with 
flexible, 1100V grade, fire resistance PVC insulated wires with 
stranded 2.5 Sq.mm.  copper conductors and routed through wiring 
troughs. Each wire shall be ferruled by plastic tube with indelible ink 
print at both end having terminal block No., terminal number as per 
approved wiring diagram. 

b) Panels shall have removable gland plate for cable entry. All incoming/ 
outgoing cables shall be terminated in suitable terminal block. 

c) Control terminal blocks shall be box-clamp type, minimum 10 Sq.mm.  
20% spare terminals shall be furnished. 

4.13.00 Nameplate
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a) Engraved nameplates shall be provided for each panel and for each 
equipment/device mounted on it. 

b) The material shall be anodised aluminium / lamicoid, 3 mm thick, with 
white letters on black background.  

c) Nameplates shall be held by self-tapping screws. The size of 
nameplates shall be approximately 20 mm x 75 mm for equipment and 
40 mm x 150 mm for panels. 

d) Nameplates for panels shall be provided both on the front and rear. 

e) Control and meter selection switches shall have integral nameplates. 
Nameplates for all other devices shall be located below the respective 
devices. 

f) Instruments and devices mounted on the face of the panels shall also 
be identified on the rear with the instrument/device number. The 
number may be painted on or adjacent to the instrument or device 
case.

g) Caution notice on suitable metal plate shall be affixed at the back of 
each panel.  

4.14.00 Grounding 

a) Normal 3-phase A.C power supply will be grounded at the source.  For 
grounding other than this, isolation transformer shall be furnished with 
the U.P.S. 

b) The inverter D.C. input and A.C. output shall be electrically isolated 
from each other and from cabinet ground. 

c) Panels shall have fully rated ground bus with two ground terminals, 
one at each end. 

d) Each terminal shall comprise two-bolt drilling M10 G.I. bolts and nuts 
to receive ground connection of 50 x 6 mm G.S. flat. 

e) Separate electronic grounding shall be provided for each UPS system. 

4.15.00 Tropical protection

a) All equipment accessories and wiring shall have fungus protection, 
involving special treatment of insulation and metal against fungus 
insects and corrosion. 

b) Screens of corrosion resistant material shall be furnished on all 
ventilating louvers to prevent the entrance of insects. 
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4.16.00 Painting

Finish paint shall be as per TSGENCO practice. Refer to clause no.1.16.00 of 
Section-I, Volume V-A.  

5.00.00 TESTS

5.01.00 Shop Tests

5.01.01 Tests on Battery  

a)  Test for capacity - test for voltage during discharge  

b)  Ampere hour & watt hour efficiency test  

c) Endurance test.  

5.01.02 Tests on battery charger 

a)  Dielectric tests.  

b)  Voltage regulation check from 0 to 100% load with  10% input 
voltage variation. 

c) Ripple content measurement.  

d)  Heat run test on current limiting value. 

5.01.03 Tests on UPS System 

a) Type & routine test for various components. 

b) Burning test on PCBS - Assembled PCBS shall be tested at 70 C for 72 
hours in loaded condition

c) Rapid temperature cycling test at 70 C and 0 C for 30 minutes at each 
temperature - 5 such cycles. 

d) Functional tests to demonstrate compliance with all specified 
requirements and published. Specifications such as frequency, 
regulation, voltage regulation, current limiting, fuse clearing capability of 
inverters, demonstration of phase and frequency control of inverter for 
synchronization with range of adjustments transfer and retransfer of 
static switches under influence of under voltage and over current, tests 
on chargers, batteries and other system component to confirm 
compliance with specification. 

6.00.00 DRAWINGS, DATA & MANUALS 

6.01.00 To be submitted with the Bid 

6.01.01 UPS panels, Battery Charger and Battery layout drawing with dimensions 

6.01.02  General Arrangement drawing of UPS panels 
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6.01.03 Bill of Material 

6.01.04 Schematic drawing of UPS circuits 

6.01.05 Battery cell voltage characteristics and data for different discharge rates 

6.01.06 Technical leaflets on : 

a) UPS System 

b) Battery 

c) Battery charger 

d) Inverter 

e) Static Switch 

f) Manual bypass Switch 

6.01.07 Duty cycle diagram and battery sizing calculation in the format of relevant IS 
Standard

6.01.08 Sizing calculation of UPS system, charger main equipment, viz. SCRs, 
rectifier transformers etc 

6.01.09 Type test certificates for similar equipment. 

6.02.00 To be submitted for Owner’s Approval and Distribution 
  All relevant drawings and data pertaining to the equipment  GTP, GA 

drawing, BOM, foundation plan, schematic drawing, QAP, sizing calculations, 
etc shall be submitted by the Bidder for the approval of Owner/Owner’s 
consultant. Also refer clause no. 1.19.02(u) of Section-I of Volume – V-A: 
Technical Specifications for Electrical Equipment & Accessories.
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ANNEXURE-A

RATINGS & REQUIREMENTS 

1.00.00 STATIC INVERTER

1.01.00  Application : UPS System for Control system, DCS 
and other loads as required by Bidder. 

1.02.00 Type : Static IGBT PWM type 

1.03.00  Duty  :  Continuous 

1.04.00  Enclosure  :  Sheet steel, IP42 

1.05.00 Cooling : Natural convection or forced cooling 
using redundant fans.  

1.06.00 Design Ambient temperature  :  50 Deg.C  

1.07.00 Inverter capacity  :  To be decided by the Bidder 

1.08.00 Overload capacity  :  300% for 4 m secs. 
   150% for 60 secs 
   125% for 10 mins 
   110% for continuous 

1.09.00 Voltage 

 a) Inverter input, Battery output : To be decided by the Bidder 

 b) Nominal output  : 240 V, 50 Hz, 1-phase 

1.10.00 Voltage Regulation  : 

a) Steady state (0-100% load at 
all input voltages and all 
power factors) 

:  1.5% 

    
b) Transient voltage 

(On application or removal of 
100% load) 

:  10% 

    
c) Time to recover from transient 

to normal voltage 
: 50 milliseconds. 
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1.11.00 Wave form : 

a) Nominal frequency : 50 Hz 
    
b) Frequency range for all 

conditions of input supplies, 
loads & temperature occurring 
simultaneous or in any 
combination (automatically 
controlled)

:  0.05 Hz. 

    
c) Synchronisation limits (for 

maintenance of synchronism 
between inverter and standby 
A.C source) 

: 49 Hz to 51 Hz (factory set) 

    
d) Field adjustment range for (c) 

above
: 50+_ 0.05 Hz to 50+_ 2 Hz 

    
e) Total Harmonic Content : 5% maximum at rated load 
    
f) Harmonic content for any 

single harmonic 
: 3% maximum 

1.12.00 Rated output current at rated output voltage with current limit not operating 

 a) Current : 200% 

 b) Duration : 100 milliseconds. 

1.13.00 Efficiency at full load :  90% or better. 
 (Watt output/watt input) 

1.14.00 SCR derating from peak voltage  
 and peak rating : 50% 

2.00.00 STATIC SWITCH

2.01.00 Type : Solid-state, SCR 

2.02.00 Duty : Continuous 

2.03.00 Enclosure : Sheet Steel, IP42 

2.04.00 Cooling : Natural convection or forced cooling 
using redundant fans. 

2.05.00 Ambient Temperature : 50 Deg.C 

2.06.00 Capacity  

 a) Continuous : Equal to full load capacity of the inverter. 
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 b) Overload : 300% for 4 m secs. 
    150% for 60 secs 
    125% for 10 mins 
       110% for continuous 

 c) Peak : 1000% of continuous rating for 5 cycle.  

2.07.00 Normal Voltage :  240V, 50 Hz, 1-phase. 

2.08.00 Transient Voltage Tolerance         : 340V peak above the nominal line 
voltage. 

2.09.00 Transfer Time  : less than 4 m secs. 

3.00.00 MANUAL BY-PASS SWITCH/BREAKER

3.01.00  Type :  Maintained, make before break. 

3.02.00 Voltage : 600V 

3.03.00 Rated Current  : To meet the system requirement  

4.00.00 BATTERY

4.01.00 Application : UPS Battery 

4.02.00 Design Ambient Temperature  : 50 Deg.C 

4.03.00 Type : Lead Acid Plante type 

4.04.00 Nos. of Cells per Battery : To be decided by the Bidder 

4.05.00 Battery nominal voltage : To be decided by the Bidder 

4.06.00 Battery AH rating  : Bidder to compute considering 100% 
UPS load for 30 minutes followed by 
60% UPS load for 30 minutes.

4.07.00 Method of working 

  a) Float charge (Normal)   : 2.23 Volts / Cell  

 b) Boost charge : 2.30 Volts / Cell   
  (After complete discharge) 

 c) End cell voltage : 1.80 Volts 

4.08.00 Mounting : Steel Rack 

4.09.00 Connection : Cables 
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5.00.00 BATTERY CHARGER

5.01.00 Charger    : Float + Boost 

5.02.00 Type    : Solid-state, full wave, fully controlled.  

5.03.00 Duty    : Continuous 

5.04.00 Enclosure    : Sheet Steel, IP42 

5.05.00 Cooling   : Natural convection or forced cooling 
using redundant fans. 

5.06.00 Design Ambient Temperature : 50 Deg.C 

5.07.00 A.C. input : 

 a) Supply : 415V, 3-phase, 50 Hz 

 b) Voltage variation :  10%

 c) Frequency variation :  +3% to -5% 

d) Combined volt frequency  
  variation : 10% (absolute sum) 

 e) Short-circuit level : 50 KA 

 f) System earthing : Solidly grounded 

5.08.00 D.C. output : 100% UPS load plus restoring fully 
discharged battery to full charge 
condition in 8 hours. 

5.09.00 Blocking Diode, Peak inverse  
 voltage : 800 V (minimum) 

5.10.00 Performance Requirement 

 a) The output voltage of the charger shall be regulated within  1% of the set 
value for any load variation from 0 to 100% and A.C input voltage and 
frequency variation as indicated above in 4.06.00 

 b) The ripple content in charger D.C. output shall be limited to less than   1% 
with battery and less than  2% without battery. 
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6.00.00 DISTRIBUTION BOARDS

6.01.00 Type : Fixed, Modular. 

6.02.00 Enclosure : Sheet Steel, IP54 

6.03.00 Mounting : Free standing  
  (can be attended from both front &  

back) 
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ANNEXURE-B

SET OF ACCESSORIES TO BE PROVIDED 
FOR EACH BATTERY BANK 

  a) One battery log book. 

  b) Two copies of printed instruction sheet. 

  c) One no. cell testing voltmeter (3-0-3 volts) complete with leads. 

  d) One no. rubber syringe type hydrometer suitable for specific gravity 
reading.

  e) Three nos. pocket thermometer. 

  f) One no. thermometer (0 to 100 ) with specific gravity correction scale. 

  g) One set cell bridging connector. 

  h) Battery racks suitable for accommodating the cells coated with paint. 

  i) Delrin insulator (with 5% extra), rubber pad etc. for rack. 

  j) Two nos. plastic filling bottle for filling up. 

  k) One pair of spanners. 

 l) Two pairs of rubber hand gloves. 

  m) Two nos. cell lifting straps. 

  n) One set of inter cell, inter tie and inter bank connectors as required for 
complete installation. 

  o) One cell charger  for each set of battery bank (of AH capacity) 

  o) Apron. 

p) Goggles. 

q) ‘No Smoking’ Notice Board 

 NOTE: Any other accessories if required for satisfactory operation of the 
complete battery system shall also be included under the Scope of 
Contractor without any price implication. 
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ANNEXURE-C

TENTATIVE LIST OF LOADS/LOAD CENTERS:

Bidder shall provide UPS supply to the following panels/ instruments. The list is just 
indicative and not exhaustive. Exact sizing of UPS is of Bidder’s responsibility and shall be 
finalized during detail engineering. The bidder has to design/calculate the same during 
detailed engineering stage subjected to owner’s approval. 

i) Vibration Monitoring Panel 

ii) Acoustic Tube Leak detection Panel 

iii) Gravimetric Feeder Control Panel 

iv) SWAS Panel 

v) Conductivity type level transmitter for Boiler drum & HP heaters 

vi) Flame Monitoring Panel 

vii) CCTV System 

viii) Flue gas analysers 

ix) O2 Measurement systems 

x)  Stack Opacity Monitoring System 

xi) H2 Purity meter & Moisture measurement system 

xii) Stator water conductivity monitoring system 

xiii) Mass Flow transmitters 

xiv) All PLCs and control systems (non DCS) within Power House building. 

xv) Electrical/Unit Control Panels including DAVR panel

xvi) One source to all DCS Panel 

xvii) DCS network peripherals. 

xviii) Dual (one source from each separate units) Control Supply for local Electrical 
Compressor panels. 

xix) ASLD Panel, EWLI 

xx)   Bunker level monitoring system, 

xxi)  Switchyard Control Room 

xxii) CMMIS System 

UPS source in the central control room shall be extended to all network peripherals like 
TFTs, Engineering stations, switches,  Printers, ,etc.,  Master Clock Panel, LVS, PADO & 
Simulator System . 

Each UPS system  shall be connected to DDCMIS/PLC through soft as well as hard wired. 
All parameters which are transmitted from UPS  shall be shown on HMI mimics. 
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