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26 FIRE FIGHTING SYSTEM 

26.1 Scope of Work 

Scope of work under this section covers the provision of labour, tools, 
plants, materials and performance of work necessary for the design,  
manufacture, quality assurance, quality control, shop assembly, shop 
testing, delivery at site, insurance, site storage and preservation, 
installation, commissioning, performance testing, acceptance testing, 
training of   Employer’s personnel, handing over to MHPA and guarantee 
for two years of fire fighting system, as per the specifications hereunder, 
complete with all auxiliaries, accessories, spare parts and warranting a 
trouble free safe operation of the installation. 

The scope of work shall be a comprehensive functional system covering 
all supply and services including but not be limited to following:  

26.1.1 Fire protection system  

i) Two (2) nos. horizontal centrifugal pumps along with self cleaning 
filters, local control panel, instrumentation and associated 
accessories for filling of fire water tank from the tail race. 

ii) Thirteen (13) nos. deluge system for fire protection of each GSU 
transformer (including spare GSU transformer), 

iii) Three (3) nos. deluge system for fire protection of each Bus 
Reactor 

iv) Four (4) nos. of deluge system for fire protection of governor oil 
pumping units, 

v) Four (4) nos. of deluge system for fire protection of main inlet 
valve oil pumping units, 

vi) Deluge system for fire protection of XLPE cables including power 
& control cables / trays in the cable tunnels and cable gallery, as 
per approved drawings, 

vii) Four (4) nos. deluge system for fire protection of each ICT 
(including spare), 

viii) Two (2) nos. deluge system for fire protection of each Auxiliary 
Power Transformer (33 kV / 11 kV) placed in DG area, 

ix) Wet sprinkler system for offices, conferences room/ meeting 
rooms/ stores, cable spreading room, electrical and mechanical 
utility areas etc. As per approved drawings, 

x) Fire fighting hose cabinets along with hydrant valve, branch pipe 
and hose reels as per approved drawings, 

xi) Portable fire extinguishers as per approved drawings, 

xii) Insulation for fire fighting pipes, 
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xiii) All piping including embedded and exposed piping, pressure 
reducer station, valves, fittings, instrumentation and associated 
accessories necessary for the system including separate filling 
pipe from filling pumps to fire tank and pipe from fire tank to main 
fire header. 

26.1.2 Fire detection system 

i) Intelligent, analogue, addressable type sensors/ detectors such as 
multi-sensors (smoke and heat), photo-electric detectors, optical 
beam detectors and thermal sensors/ detectors complete with 
necessary cabling distributed throughout the plant for detection of 
fire, 

ii) Digital linear heat sensing cable (LHS) along with associated 
accessories for detection of fire in the cable/ cable trays 
throughout the plant as per approved drawings, 

iii) Aspirator type smoke detection system complete with ancillary 
devices and remote display for generator, excitation cubicle, main 
control room and office and conference room. 

iv) Manual pull stations and notification devices such as fire horns/ 
alarms/ hooters/ bells, light or text display etc. Distributed 
strategically throughout the plant for manual intervention and 
audible and visual alarm as per approved drawings and bill of 
materials, 

26.1.3 Alarm panels and misc. Components for the fire fighting system 

i) Local alarm panels as required distributed throughout the plant, 

ii) One (1) microprocessor based addressable analogue, intelligent 
type main fire alarm panel with minimum five loop panel located in 
control room, 

iii) Four (4) repeater panels, one located at main access tunnel 
entrance, second in the service bay, third in GIS/ transformer hall  
and fourth in ICT cum 145 KV GIS building 

iv) One (1) fire work station and TFT monitor  

v) Two (2) video display units along with necessary graphic software 
& associated accessories which shall be suitable for interface with 
the DCS system of the plant. One number shall be located in the 
control room and other shall be in machine hall floor. 

vi) One (1) fire alarm printing device to be located in the control room, 

vii) One (1) set of microprocessor based digital EPABX system for fire 
alarm system along with minimum 30 nos. Individual stations 
distributed strategically throughout the plant. 
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26.1.4 Miscellaneous items 

i) Fire rated penetration seals, fire barriers, fire dampers etc, as per 
approved drawings, 

ii) Signal and evacuation signs installed in the plant areas in 
accordance with the specification and the codes, 

iii) Five (5) sets of fireman suit and self contained breathing 
apparatus and other safety/rescue equipments, 

iv) Necessary pressure indicating devices for fire water headers and 
level sensing/ indicating and remote monitoring devices for fire 
tank. 

v) Coordination and provision of necessary contacts and/or ports for 
integration with plant SCADA system. 

vi) Spare parts in accordance to clause 26.8 “Spare Parts” of this 
section. 

vii) Tools and instruments in accordance to clause 26.9 “Tools and 
Instruments” of this section 

Any other item(s) not mentioned specifically but necessary for the 
satisfactory completion of scope of work defined above, as per accepted 
standard(s) / best international practices. 

26.2 Specific Parameters and Layout Conditions 

26.2.1 Layout and General Arrangement 

The source of water for the fire fighting system shall be the cooling water 
sump provided at EL 1003.00 in each of the tailrace. The detailed scheme 
of interconnection of sumps, dry pits etc. Shall be as per clause 21.2 
“Specific parameters and Layout conditions” of section 21-“Cooling Water 
System.” Two (2) nos. Horizontal centrifugal pumps of adequate capacity 
shall be installed at EL 1010.0M for meeting the requirement of fire 
fighting system. The water circuit shall be provided with automatic self 
cleaning filters, Heat exchangers and necessary valves as shown in 
drawing. Both the pump shall be sufficient capacity to cater the load of fire 
fighting system. Each pump shall draw water through DN 250 embedded 
pipe and shall discharge water into fire water tank located outside the 
power house cavern, tentatively at EL 1130-1140 above MAT / VT portal. 
The exact location and elevation of fire fighting tank will be decided during 
detail engineering. The schematic arrangement has been detailed in 
drawing no. NH/DEM/MGD/FF/01. 

The requirement of fire fighting system shall be made from cooling water 
sumps of tailrace. Accordingly, provision for two tapping from each 
interconnecting headers of sumps shall be made, one for HVAC primary 
cooling water pumps and one for fire fighting pumps. Single line diagram 
of cooling water system has been shown in drawing no. 
NH/DEM/MGD/CW/01. 
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The main fire water header drawing water from the fire tank shall be 
installed in the powerhouse spanning the length of the power house. Sub-
headers in power house, control block, transformer cavern, cable tunnel, 
GIS building, pothead yard, ICT cum 145 KV GIS building shall be laid to 
distribute the fire water to deluge system for oil filled transformers, oil 
pressure unit, generators, sprinkler system and hydrants at various 
floors/area as shown in the schematic diagram drawing. To prevent 
excessive pressure in any of the headers/ pipe network due to elevation 
difference etc. Suitable pressure reducers/ orifices shall be provided. 

The fire tank placed at El. 1130-1140 m (tentative) shall have a capacity 
of at least two (2) hours supply to meet the largest fixed fire suppression 
demand plus the maximum hose stream demand of not less than 1890 
LPM meeting the NFPA standard. The tank shall have level switches for 
automatic starting and stopping of fire pumps 

The type of fire fighting arrangement for various equipments with sensing 
devices is given below.  

S. 
No. 

Equipment/ Area Fire sensing 
devices 

Fire fighting 
arrangement 

1 Oil pressure unit 
of governor and  
MIV 

Temperature 
sensing bulbs 

High velocity water 
(HVW) spray system   

2 Generator  Smoke and heat 
detectors, 
Aspirator type 
smoke detectors, 
Manual pull station  

High velocity Water 
(HVW) spray system,  

3 Excitation cubicle Aspirator type 
smoke detectors  

Portable fire 
extinguishers and 
fire hydrants 

4 Generator 
transformers & 
Reactors 

Temperature 
sensing bulbs 
 

High velocity Water 
(HVW) spray system,   

5 Cable spreading 
area  

Multi sensors (heat 
and smoke 
detector), digital 
linear heat sensing 
cable 
Manual pull stations 

Water sprinkler 
system with 
electrically safe 
nozzle for cable 
spreading area. 
 

6 Cable tunnel Digital linear heat 
sensing cable 
 
Manual pull stations 

Medium velocity 
Water    (MVW) spray 
system for cable 
tunnel and 
fire hydrants 
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7 Control, Computer 
& Communication 
room  

Multi sensors (heat 
and smoke 
detector), aspirator 
type smoke 
detection system 
 Manual pull stations 

Portable fire 
extinguishers and 
fire hydrants 

8 Offices, 
conference room, 
pantry etc.  

Multi sensors (heat 
and smoke 
detector), aspirator 
type smoke 
detection 
system/photoelectric 
detector 
Manual pull stations  

Portable fire 
extinguishers 
Water Sprinkler 
System and fire 
hydrants 

9 Control block floor 
Mechanical and 
Electrical Utility 
Areas   

Multi sensors (heat 
and smoke 
detector), Manual 
pull stations 

Portable fire  
extinguishers 
and fire hydrants 

10 Power house 
floors(except M/c 
hall floor) 
Machine hall floor 

Multi sensors (heat 
and smoke 
detector),  
beam detectors  
Manual pull stations 

Portable fire 
extinguishers and fire 
hydrants 

11 Transformer 
cavern (except 
GIS hall) 
GIS hall floor 

Multi sensors (heat 
and smoke 
detector),  
beam detectors  
Manual pull stations 

Portable fire 
extinguishers and fire 
hydrants  

12 Pothead yard area Manual pull stations Portable fire 
extinguisher and fire 
hydrants  

13 DG room  Multi sensors (heat 
and smoke 
detector),  
Manual pull stations 

Portable fire 
extinguishers 
Water Sprinkler 
System and fire 
hydrants 

14 Bulk oil storage 
tank 

Temperature 
detectors  
Manual pull stations 

Portable fire 
extinguishers 
Water Sprinkler 
System/ fire hydrants 

15 GIS floor/GIB floor 
and Other 
miscellaneous         

Multi sensors (heat 
and smoke 
detector),  

Portable fire 
extinguishers and fire 
hydrants 
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areas beam detectors  
Manual pull stations 

16 400 / 132 KV ICTs Temperature 
sensing bulbs 
 

High velocity Water 
(HVW) spray system, 

17 Penstock Butterfly 
Valve 

Suitable sensors Portable fire 
extinguishers 

18 Auxiliary Power 
Transformer (33 
kV / 11kV) 

Temperature 
sensing bulbs 
 

High velocity Water 
(HVW) spray system, 

It is the responsibility of the Contractor to complete the system in all 
respects. Any item/ equipments not covered below but which are 
necessary for safe working of the entire power plant, shall be furnished by 
the Contractor. However, the same shall further be finalised during 
detailed engineering. 

Suitable means or arrangement shall be ensured for isolation of fire and 
smoke in the power plant.  

Fire fighting equipment pertaining to generators, shall be covered under 
“Section-6, Generator”. However, interconnection of generator fire panel 
to main fire panel shall be in the scope of this chapter. 

26.2.2 Design considerations 

i) A looped conduit system shall be provided so that if the conduit 
and all the conductors get severed at any point, the initiating 
device circuit, signal line circuit and notification appliance circuit 
shall remain functional,  

ii) The implementation of the communication technology for fire 
signalling system shall be such to compensate for any failure to 
communicate a signal by eliminating the risk of missing even a 
single fire alarm signal, 

iii) Addressable system in the control panel shall be advanced 
microcomputer based system, 

iv) The time delay between the activation of an initiating device and 
the automatic activation of a local fire safety function shall not 
exceed ten (10) seconds, 

v) Detectors shall be located at strategic position and arranged in 
zones to facilitate proper indication of fire location, transmission of 
audio-visual signals to fire control panels and actuation of the 
appropriate fire fighting system,  

vi) Detectors installed in concealed areas shall have suitable visual 
indication in a visibly located area. 
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vii) Necessary fire barriers of suitable resistance rating and smoke 
control barriers shall be provided to prevent transmission of the fire 
and smoke from one area to another in accordance with relevant 
standards, 

viii) Contractor shall give due consideration to ensure aesthetic of the 
powerhouse areas. Necessary coordination with the architectural 
work contractor shall be made while finalising the system. 

ix) Necessary smoke and heat venting shall be planned for areas 
identified by fire risk evaluation, carried out by the Contractor, 
where either the heat or smoke or both shall be vented from its 
place of origin directly to the outdoors. The Contractor shall ensure 
the necessary co-ordination with ventilation contractor for the 
same to ensure proper functioning in emergency situations. 

26.3 Rating and Functional Characteristics  

26.3.1.1 Fire pumps 

Each tank filling pump shall have a capacity to fill the tank within four 
hours with one pump. The Contractor shall coordinate with generator and 
transformer manufacturer to assess the water requirement for deluges/ 
sprinkler and incorporate the same while finalizing the pump capacity. The 
design head for pumps shall be sufficient to fill the fire tank. 

The pumps shall be of horizontal centrifugal type complete with 
continuous duty electric motors with class F insulation (temperature rise 
limited to class B), control panels, cables, anchor bolts and other 
mounting materials. The motor shall be suitably sized to drive the pump 
continuously over the specified characteristics without getting overloaded.  

26.3.1.2 Headers and piping 

The fire header and piping shall be looped and of sufficient size to supply 
the flow requirements at any point in the loop considering the most direct 
path to be out of service.  Fluid velocity in the main header shall normally 
not exceed 3.0 m/s. Pipe sizes shall also be designed to accommodate 
any future expansion/ water demands. 

26.4 Performance Guarantee 

The fire fighting system along with all auxiliaries and accessories shall be 
capable of performing intended duties under specified conditions. The 
Contractor shall guarantee the reliability and performance of the individual 
equipment as well as of the complete system. 
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26.5 Design and Construction 

26.5.1 Standards 

The system and equipment shall be designed, built, tested and installed to 
the latest revisions of the following applicable standards. In the event of 
other standards being applicable they will be compared for specific 
requirement and specifically approved during detailed engineering for the 
purpose: 

S. 
No. 

Standards Description 

1 NFPA 851 Recommended practice for fire protection for 
hydroelectric generating plants  

2 NFPA 72 National Fire Alarm Code 

3 NFPA10 Standard for portable fire extinguishers 

4 NFPA13 Standard for the installation of sprinkler 
systems 

5 NFPA 14 Standard for the installation of stand-pipe, 
private hydrants, and hose systems 

6. NFPA 15 Standard for water spray fixed systems for fire 
protection 

7. NFPA 20 Standard for the installation of stationary fire 
pumps for fire protection 

8. NFPA 75 Standard for the protection of electronic 
computer/ data processing equipment 

9. NFPA 1221 Standard for the installation, maintenance, and 
use of emergency services communications 
systems 

10. TAC Tariff Adversary Committee 

26.5.2 Fire pumps 

The material of pump impeller and casing shall preferably be high grade 
duplex stainless steel (AISI 329 or better) and cast steel (ASTM A 216 
WCB or better) respectively. The selected impeller material shall have 
excellent abrasion and corrosion resistant properties. The material of 
shaft, sleeve and key shall be stainless steel (AISI 410 or better).  

Pump bearings shall be grease lubricated. The pump shall be 
automatically operated as per the requirement of water in tank. Pressure 
gauges shall be provided at the inlet and outlet of the pumps. Pressure 
switches/ flow switch with suitable numbers of potential free contacts for 
remote indication and alarm shall be provided for each pump. Shut-off 
valves and check valves shall be provided to allow disconnection and 



   
 

 
FIRE FIGHTING SYSTEM 

  26-9  

 

MANGDECHHU H.E PROJECT 

Volume IIIB (PTS):-Package-1 

NHPC LIMITED 

switching of each pump. Suitable alarm annunciation for non-functioning 
of the pumps shall also be provided in the control room/ unit.  

Adequate arrangement shall be provided to prevent the pump from 
rotation in reverse direction. 

26.5.3 Automatic self cleaning filter 

Automatic self cleaning filters preferably wedge wire candle self cleaning 
type of heavy duty of suitable capacity shall be provided. The material for 
filter candle/element shall be stainless steel and body of carbon steel. The 
pressure drop shall not be more than 0.2 bars. Pressure sensors shall be 
provided for differential pressure indication across the filters.   

The filter shall preferably be capable of removal of all material as small as 
1000 micron.  

26.5.4 Over head fire tank 

The fire tank shall have suitable numbers of level switches working on two 
different principles for automatic starting and stopping of the fire pumps 
and remote level indication. The tank shall be of reinforced concrete and 
the civil works of tank shall be done by the other Contractor. The tank 
shall be suitably compartmentalised along with its level switches, level 
transducers and level indication for inspection, cleaning or repair 
maintaining 50% of design capacity. The tank “status” shall be properly 
annunciated in the main control room.  

26.5.5 Piping, valves and appurtenances 

All required pipes, flanges, fittings, supports, fasteners, valves and other 
related material necessary for completion of the system shall be supplied 
as a part of this contract. All embedded and exposed water pipes size 
25mm and above shall be made of carbon steel of minimum schedule 40. 
Pipe size less than 25mm shall be of minimum schedule 80. Gravity drain 
pipes shall be of minimum schedule 20. Heavy duty gate valves suitable 
in fire application shall be used in fire fighting system for isolation and 
control. Pipes crossing roads, trenches etc. shall be provided with mild 
steel sleeves. Water pipes shall be insulated against condensation 
wherever required with approved type insulation and be provided with 
vapour proof cover. The piping and valves shall be in accordance with 
clause 5.7 ”Piping, Fittings, Valves, and Heat Exchangers” of General 
Technical Specification (GTS). 

Pipes exposed to atmosphere shall be insulated to withstand temperature 
of (-) 10˚C. 

Mechanical groove type coupling shall be provided for ease of dismantling 
of pipe & fittings which shall be finalised during detailed engineering.  
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26.5.6 Fire detection devices 

26.5.6.1 Automatic fire detectors 

The detectors spacing and rating shall be in accordance with the 
applicable standards/codes and shall have UL approval. 

The smoke detectors shall be designed with minimised effect of 
environmental conditions like air velocity, altitude, humidity, temperature, 
colour of smoke, electrical and mechanical influences like abnormal 
pressure or vibration and the influence of aerosols and any particulate 
matter. It shall be plug-in type with detector base containing terminals for 
making connections. The detectors shall be assembled and engineered 
for flush or surface ceiling mounting with a standard outlet box. 

Provision of visual indication of detector’s alarm condition shall be visible 
from a distance of six (6) m and visually different from indications of other 
conditions. The openings of the smoke entry shall be at least thirty (30) 
mm below the ceiling level assumed to be smooth and flat. 

A) Thermal detectors 

Thermal/ heat detectors shall be designed to operate when the rate of 
temperature rise at the detectors exceeds a predetermined value 
irrespective of the actual temperature. It shall be possible to reset 
detectors after attending the alarm. 

B) Multi sensors 

Multi sensors shall be state of the art and operate on sensing of smoke 
and heat both.  The selected sensors model shall be suitable for the 
different type of smoke. 

The spacing shall be in accordance to the relevant standard. 

C) Digital linear heat sensing cable 

Heat sensing cable shall permits early detection of fire or overheating.  
The cable shall be digital type and set to give an alarm signal in the range 
of 80 to 90 deg. C. 

D) Optical beam detectors 

Beam detectors shall be reflector type linear optical beam smoke 
detectors operate on principle of light obscuration utilizing infrared beam.  
The beam type detectors are envisaged to used in machine hall and GIS 
hall area ceiling height 10m or above for detection of fire/ smoke along B 
& D line. 

Any other suitable type detectors required can be acceptable subject to 
acceptance during detailed engineering.    

26.5.6.2 Manual pull stations 

The manual pull station shall be intelligent addressable type suitable for 
surface mounting.  The manual pull stations shall preferably be located at 
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access ways within a distance of 1.5m from the exit doorway opening at 
each exit on each floor and distance to the nearest pull station measured 
horizontally on the same floor shall normally not to exceed 50m.  

The coded manual pull station shall produce at least three (3) repetitions 
of the coded signal, with each repetition to consist of at least three 
impulses. 

The lever of the manual pull stations shall get locked after manual 
activation till it is reset. The front colour of the station shall be fire red with 
white inscription as per relevant standards. 

26.5.6.3 Aspirator smoke detectors 

Generators, excitation cubicle and control & communication room shall be 
provided with aspirator type smoke detection system for earliest warning 
of a potential fire in incipient stage. 

Suitable pipe work for drawing the sample air continuously from the 
generator housing/ other protection area shall be laid and the Contractor 
shall critically study the configuration of the area and the associated 
problems for designing and installing the smoke detection system. 
Aspirator type smoke detection system with display unit based on laser 
technology shall be provided. 

Suitable interfaces shall be provided for supervision of the real time data 
through plant SCADA.  Provision for multiple alarm levels at least three 
levels with programmable relays shall be made. 

26.5.7 Notification devices 

If an alarm in a fire zone occurs, electric hooters/bells/horns/ speakers, 
light or text displays providing audible, tactile, or visible outputs or any 
combination thereof shall be actuated. The number of these items shall be 
sufficient to alert the complete zone.  These devices shall have separate 
screw terminal for each conductor and the sounders/audible appliances 
shall generate sound in the range of 500-1000Hz different from the 
equipments and other devices provided in the area and in the building.  

A minimum sound level of either 5dB (A) above any other noise likely to 
persist for a period longer than 30 seconds or 65dB (A), whichever is 
greater but not exceeding 120dB (A) shall be produced by the sounders at 
any point which can be occupied in the building. Audible notification 
appliances shall be so selected and placed that they are sufficiently 
intelligible with adequate audibility and clarity minimising any kinds of 
distortion in an electro acoustic system. 

Visual notification appliances shall conform to the applicable standards 
and shall be surface mounted.  
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26.5.8 Fire suppression system 

26.5.8.1 Hydrant systems and hose reels 

Fire hydrants and its components shall be designed and installed in 
conformity to relevant code/standards. Hose reels with shut-off nozzle 
shall preferably be installed in recesses so that they do not form 
obstruction on a route of escape and shall be located in accessible 
positions at each floor level adjacent to exits in corridors on exit routes.  

The spacing of hydrants shall be in accordance to the relevant national/ 
international standards. 

The space requirement, location, maximum overall size, component case, 
water supply for hose reels, materials, appliances etc. shall be in 
accordance with relevant standards. The hose stations shall be so 
positioned so that two streams can be directed to any location. 

26.5.8.2 Water sprinkler and spray systems 

Each of the high velocity water spray system shall consist of a deluge 
valve, pressure switches, distribution piping, nozzles, thermal/heat 
detectors and a deluge panel. The deluge panel shall provide a 
connection point from the deluge system to the powerhouse annunciation 
and detection system, as well as transferring the signal from the heat 
detectors to the electrically operated deluge valve.  

Each deluge system shall consist of an electrically monitored isolating 
valve; normal dry/wet distribution piping, flow/ pressure switch and bulb 
type monitoring system which automatically gets activated at a rated 
temperature. 

The Contractor shall coordinate the system design with all oil filled 
transformers manufacturer(s) to assure complete transformer protection 
system and to design the water requirement. 

Each sprinkler system shall consist of an electrically monitored isolating 
valve; normal wet distribution piping flow/ pressure switch and glass type 
sprinklers which automatically get activated at a rated temperature. 

All automatic sprinklers shall have temperature-sensitive sealing. The 
type, size and design of each sprinkler installation used in the system 
shall be appropriate to the hazards covered by the installation.  

All exposed metalwork in systems shall be efficiently earthed to prevent 
the metalwork becoming electrically charged. 

The temperature rating of a sprinkler shall not be less than 30ºC greater 
than the highest expected ambient temperature of the location. Sprinklers 
shall be suitably coated with corrosion-resistant material. 

The system design and equipments shall be in accordance with relevant 
standards. All sprinklers etc. shall be UL approved make. 
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26.5.8.3 Portable fire extinguishers 

The type and number of portable fire extinguishers shall be determined on 
the basis of classification of fires anticipated in the area, the construction 
and occupancy of the individual property, ambient – temperature 
conditions etc. Portable fire extinguishers shall preferable be dry chemical 
(DCP), CO2 type, foam type etc. and free from agents which are non eco 
friendly such as Halon.  

26.5.9 Fire alarm, supervision and signalling system 

26.5.9.1 Fire detection, alarm and supervision 

The fire alarm and detection system shall be a completely supervised fire 
alarm reporting system, which shall be activated into the alarm mode by 
the activation of any of the alarm initiating devices in the event of fire. The 
system shall remain in the alarm mode until the initiating device is reset 
and the fire alarm control panel is reset and restored to normal.  

All alarms coming from the detectors shall be line wise transmitted to the 
main fire alarm panel.  The alarms of the system shall be transferred first 
to the respective panels for activating the fire suppression systems.  In 
parallel, each line shall be printed out on a fire alarm printer and indicated 
at video display units (VDU). 

26.5.9.2 Power supplies 

Fire alarm systems shall be provided with at least two independent and 
reliable power supplies, one primary and one secondary (standby), each 
of which shall be of adequate capacity for the application and 
performance of the fire alarm system. The cables from SAB and plant DC 
system shall be provided upto Fire alarm panel and fire pumps. Further 
necessary cables, connections, interfaces etc. shall be in the scope of 
Fire fighting Contractor. The Contractor shall fully ensure that the 
changeover from primary supply to secondary supply and vice-versa shall 
be fully automatic without affecting the transmission of signal via the fire 
reporting system upon operation of the initiating devices. 

26.5.9.3 Fire alarm control panels 

The main and repeater fire alarm control panels shall provide automatic, 
supervised, multi zone detection and alarm system. Each fire alarm panel 
shall be of modular type, installed in a mounted steel cabinet with hinged 
door and cylindrical lock. The panels shall be clean, uncluttered and 
orderly assembled containing all necessary operating and supervising 
elements/ components, using a solid state technique. The start-up shall 
be automatic after restoration of power either primary or secondary. 
Signals and LEDs/LCDs together with visual annunciation shall be 
provided to indicate by zone any alarm, supervisory or trouble condition 
on the system as an integral part of the control panel with suitable 
identification.  
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The operational features of the modules shall have at least the following. 
Other additional features required to make the system fully functional shall 
also be incorporated in accordance with relevant standards. 

i) Monitoring electrical supervision of different circuits viz. initiating 
device circuits, circuits used for supervisory signal services viz. 
sprinkler water-flow, water level indicators etc.,  

ii) Monitoring electrical supervision of power supply, transmitter 
tripping circuit integrity etc.,  

iii) Trouble buzzer and trouble LEDs/LCDs against any fault due to 
loss of power supply, single break, open, or ground fault condition, 
panel fault and panel door open etc. impeding the normal 
functioning of the system, 

iv) Evacuation alarm signal switch and transmitter disconnect switch, 

v) Confirmation or verification of all smoke and heat detectors, 

vi) Provision of supervised addressable relay for HVAC shut-down 
which shall not be overridden at the HVAC panel,  

vii) Monitoring and control of fire sprinkler system, release of deluge 
system and other fire extinguishing system, 

viii) Control panels and field panels shall have suitable software 
programme enabling expansion and modification of the system 
without replacement of hardware or firmware viz. addition or 
deletion of zones etc. 

An alarm condition in the circuit which shall automatically annunciate in 
the mimic and shall have at least the following functions to make the 
system fully functional. These alarms shall also be printed out. 

a) Transmission of signals to the plant SCADA system, 

b) Transmission of signal to the station security and surveillance 
system, 

c) Visual indication of the alarm device on the fire panel control 
panel display, 

d) Continuous operation and sounding of alarm notification 
appliances as per the applicable standards, 

e) Operation of smoke control system and de-activation of air 
handling units in the alarmed area,  

f) Automatic discharge of the respective fire suppression system 
with maximum 15 seconds delay for deluge system and 30 
seconds for wet pipe system. 

Provision of necessary contacts/ports for control, monitoring, supervision 
and alarm functions shall be made in the fire alarm control panels for 
duplicating these functions in plant SCADA system. 
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Unacknowledged alarm signals shall not be interrupted if a fault on a fire 
detector circuit or a signalling line circuit occurs while there is an alarm 
condition on that circuit. 

All major devices installed in the panel shall have 10% spare capacity. 
Fire alarms, supervisory signals and trouble signals shall be distinctively 
and descriptively annunciate. 

26.5.9.4 Fire Work Station and Video display unit 

The video display unit shall show the plant appearance with fire zones 
with the alarm indication.  The fire work stations provided in the main 
control room shall have 21” TFT flat screen colour monitor, dual processor 
CPU, minimum 2GB RD RAM, CD-ROM drive, key board, mouse etc. 

The video display unit for machine hall and control room shall be at least 
42” large screen LED display or better along with graphic display including 
all standard accessories. 

If an alarm, fault or release occurs, the pertaining graphics shall be 
activated. After acknowledgement the horn shall be silent and the light 
shall remain steady and go off after resetting. 

At least following information of activation shall be included in the 
graphics:  

i) Alarms, 

ii) Release signals, 

iii) Air conditioning and ventilation fire dampers and plant stops, 

iv) Release commands, 

v) Evacuation signal release for sections, 

vi) General plant evacuation release. 

26.5.9.5 Signs and evacuation signals 

For deluge areas, the warning signs and releasing signs according to 
applicable codes may be installed. 

Laser type exit and evacuation route signs shall be installed throughout 
the plant as to be finalized during detailed engineering. 

26.5.9.6 Fire alarm printing 

Fire alarms printing shall be printed in the alarm printer installed in the 
central control room. 

The printers shall have a memory, which enables the printing system to 
print out the alarms and events in the sequence they occur. The printer 
shall be colour laser printer capable of printing A4 size papers with the 
speed of at least 4 pages per minute. 



   
 

 
FIRE FIGHTING SYSTEM 

  26-16  

 

MANGDECHHU H.E PROJECT 

Volume IIIB (PTS):-Package-1 

NHPC LIMITED 

26.5.9.7 Fire alarm bus interface 

Signals going to the alarm printer shall also be transferred to the main 
data logger via a bus coupler system in the sequence they occur. 

The signals shall be stored in the main data logger for at least one year, 
shall be reachable via the bus system from the common visual display 
unit, and be printed out through alarm/ event printer on request. 

26.5.9.8 Fire telephone 

An emergency EPABX fire telephone system shall be installed throughout 
the plant based on a two-way communication system connecting the 
individual locations with the central control room.  The priority features 
shall be assigned to fire telephone stations in the main control room.  

26.5.10 Name plates and external indicators 

For an easy identification, each detector and manual pull station shall be 
equipped with a nameplate showing at least line number, detector 
identification number and fire zone number.  

26.5.11 Fire barriers, assemblies and interior finish 

All fire barriers for isolating of bus duct gallery from transformer cavern 
towards transformer side shall have fire resistant classification for 
minimum 2-hour exposure rating. Openings in such barriers should be 
provided with fire door assemblies, fire dampers, penetration seals (fire 
stops), or other approved means having a fire protection rating consistent 
with the designated fire resistance rating of the barrier. Penetration seals 
provided for any electrical and piping openings should meet the 
requirements of suitable rating in accordance with applicable ASTM or 
other International Standards. All opening, cut-outs in walls, floors and 
other critical areas shall be sealed from fire protection angle as per 
relevant applicable codes as directed by engineer in-charge before issue 
of operational acceptance / certificate. 

26.5.12 Cable and wires 

The cable, wires and conduit/ raceways shall be in accordance with 
relevant standard. All control and loop cable used in fire protection system 
shall be fire survival cable designed to withstand 950 deg.C fires for at 
least three hours. 

26.6 Drawings, Documents and Design Calculations 

26.6.1 Design memorandum 

The Contractor shall submit to Employer a design memorandum prepared 
in accordance to clause 1.6 “Record and Documentation” of “Section 1- 
General Technical Requirements.” 



   
 

 
FIRE FIGHTING SYSTEM 

  26-17  

 

MANGDECHHU H.E PROJECT 

Volume IIIB (PTS):-Package-1 

NHPC LIMITED 

26.6.2 Drawings and documents 

The Contractor shall submit all the drawings and documents in 
accordance with requirements stipulated in “Section 2 - Technical 
Documents” of “General Technical Specification (GTS)”.  

26.6.3 Design calculation 

The Contractor shall submit the design calculation in accordance to 
Clause 2.4 of “General Technical Specification (GTS)” covering at least 
the following, for review / acceptance. 

i) Pipe sizing and pressure drop calculation, 

ii) Selecting the pump capacity and working head for pumps, 

iii) Size of the fire tank, 

iv) Deluge system pressure drop calculation for transformers, 
generators, cables, OPU system etc., 

v) Sprinkler system for stores, cable trays and offices area, 

vi) Selection of numbers and type of automatic fire detectors, manual 
pull stations including types and quantities of notification 
appliances like bells, horns, speakers, flashlights etc. 

26.7 Delivery, Installation and Commissioning 

The Contractor shall follow the requirements of Delivery, Installation and 
commissioning elaborated in clause 1.7 “Delivery, Installation and 
commissioning” of “Section 1 - General Technical Requirements.” 

26.8 Spare Parts 

Recommended spare parts shall be supplied in accordance to clause 1.8 
“Spare Parts” of “Section 1 - General Technical Requirements”. Specified 
spare parts to be supplied under this section are as follows: 

S. 
No. 

Description Quantity 

1. Complete pump with motor 1 no.  

2. Set of filter candle/ element for 
Automatic self cleaning filter  

1 no. 

3. Multi sensors, photoelectric detector 
and heat detectors 

5 nos. of each type 

4. Electric plug-in cards for the main 
and repeater panels 

1 no. of each type 

5. Electric plug-in cards for the  sub 
panels/local panels 

1 no.  of each type 
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S. 
No. 

Description Quantity 

6. Aspirator type detector module 2 nos. of each type 

7. LED installed in the system 10 nos. of each colour 
(Red, Green, Yellow, 
Blue, Amber etc.) 

8. Intelligence interface unit for 
pressure switch 

5 nos. of each type 

9. Digital LHS cables  100 m  

10. Nozzles for HVW and MVW water 
spray system. 

5 nos. of each type and 
size 

11. Deluge valves  2 no. of each type & size 

12. Sprinkler valve 2 nos. of each type & 
size 

13. Manual pull station 5 nos. of each type  

14. Hydrant valve 5 nos. of each size and 
type  

15. Pressure gauges  2 nos. of each type and 
size 

16. Pressure switches 2 nos. of each type and 
size 

17. Under voltage relays 2 nos. 

18. Over current and earth fault relays 2 nos. 

19. Fuses 10 nos. of each type 

20. MCCB and MCB 1 no. of each type 

21. Valves of size DN 80 and above  1 no. of each type 

26.9 Tools and Instruments 

The Contractor shall supply all necessary tools and instruments etc. for 
installation, repair and maintenance in accordance to clause 1.9 “Tools 
and Instruments” of “Section 1 - General Technical Requirements”.  

26.9.1 Special tools 

The Contractor shall list and supply all special tools. List of such tools 
including their make and detailed specification shall be submitted for 
acceptance by the Employer.  
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26.10 Quality Assurance and Testing 

The Contractor shall follow the quality assurance and testing requirements 
specified separately in “Quality assurance and Testing Specifications 
(QTS)”. 

 














































