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Annexure-1

Technical Specifications for Nitrogen Injection Fire Prevention and Extinguishing System
{NIFPES) for Qil Filled Transformer.

SCOPE:

The scope of this specification covers design, engineering, manufacture/integration, supply and
testing at works before dispatch, erection, testing and commissioning and performance
demonstration of “Fire prevention and extinguishing system by nitrogen injection method”.
The necessary civil work which will be required for construction of oil soak pit for the storage of
oil coming out from the transformer and plinth for Fire Extinguishing Cubicle (FEC) is outside
the scope of this specification. However, supply and laying of oil pipe, nitrogen injection pipe,
electrical cables, control boxes, extinguishing cubicle, nitrogen cylinder, necessary valves, fire
detectors and other equipments & accessories required for erection, testing, commissioning
and performance demonstration of the complete fire protection system is in the scope of the
NIFPES manufacturer. It will be the responsibility of the transformer manufacturer to
coordinate with the supplier of the Fire Protection System for all the arrangements for the
complete erection, testing, commissioning and performance tests.

GENERAL DESCRIPTION:

Nitrogen Injection system shall be used to prevent the transformer explosion and possible fire,
in the case of internal fault and such acts as a fire preventer. In certain cases, tank explosion
cannot be prevented and transformer oil catches fire. In such cases and also in the event of fire
by external causes, it shall acts as firefighting system. In either way it shall protect the
transformer and eliminate or minimize the post fire damages. Thus, the system shall be
suitable for protecting the transformer tank from explosion and also transformer, OLTC and
cable box from fire.

The system shall drain a pre-determined quantity (approx. 10% by volume) of the of oil from
the tank top through outlet valve to reduce the tank pressure and inject nitrogen gas at
predetermined pressure from the lower side of the tank through inlet valves to create stirring
action and reduce the temperature of top oil surface below flash point to extinguish the fire.

The system shall consist of following major components:

a) Fire Extinguishing Cubicle (FEC} placed on a plinth at about 5-10 meter away from the
transformer.

b) Control box/panel placed in the control room.

¢) Transformer Conservator Isolation valve (TCIV) in the conservator pipe.

d) Fire Detectors to be provided on the tank cover.

e} Signal box fitted on the transformer tank side wall.

Details of Major System components:
Fire Extinguishing Cubicle [FEC): Fire Extinguishing Cubicle shall have the following:

A. Requirements for Nitrogen Injection:

3.1.1 Nitrogen gas cylinder with required pressure reducer or pressure regulator. Necessary

gauges shall be provided to monitor the nitrogen cylinder pressure as well as nitrogen
injection pressure. Also, provision shall be provided for indication in the control box, if
cylinder pressure is reduced than specified pressure.

3.1.2 The nitrogen gas cylinder should be of sufficient capacity considering the actual quantity of

the transformer oil. Such as, if the oil quantity is 15000 liter, the 10% of it be the 1500 liter
i.e. 1.5 m’. Considering the additional safety margin of 3 times, 4.5m’ volume of nitrogen is
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required. The Pressure of the gas filled in the cylinder should be of 150kg/cm2. Accordingly
the capacity of the cylinder should be decided by the NIFPES manufacturer in the
consultation with transformer manufacturer. The capacity of cylinder should be mentioned
on the cylinder for reference of Railways.

The nitrogen shall be contained within the cylinder and released from the cylinder through
an operating valve only upon activation of fire protection system. No used cylinders should
be provided. Proper approvals and certificates should be provided with each cylinder.
NIFPES manufacturer shall ensure to provide the cylinders having the PESO (Petroleum and
Explosive safety Organisation) certificates. Nitrogen purity shall be 99.99%.

Nitrogen Injection valve and Control equipment for operation of nitrogen injection valve
for injecting gas at predetermined pressure.

Isolation valves for nitrogen injection pipe with necessary flanges shall be provided on top
of the Fire Extinguishing Cubicle (FEC) for connecting nitrogen injection pipes with
transformer.

Regquirements for Qil Drain Mechanism: (These requirements may or may not be the part
of FEC as per the design of NIFPES manufacturer)

Oil drain pipe with oil drain valve and Control equipment for operation of oil drain valve.
isolation valves for oil drain pipe with necessary flanges shall be provided at suitable
location for connecting oil drain pipes with transformer.

Other requirements

Fire Extinguishing Cubicle (FEC) shall have LED light and heater with thermostat. Heater
should be operated as per the setting of thermostat. FEC should have IP 55 protection.

Oil drain pipe should be terminated at the oil soak pit of the Traction Sub Station (TSS).
Provision should be provided to avoid unnecessary operation of NIFPES system, during
maintenance and/or testing of transformer and /or NIFPES system.

Provision should be provided for giving the status of il drain and nitrogen injection valves
in the Control Box provided at Controt Room.

3.2 Controi box/panel: Control Box/panel shall have the following provisions:

3.2.1

3:2:2

3.23

Control Box/panel should be microprocessor based /PLC based compatible to be interfaced
with existing RTU for Railway Traction SCADA system. For communication with SCADA,
Control Box shall have provision for interfacing with RTU through RS485 over MODBUS
protocol or IEC61850 communication protocol. Following minimum indications of NIFPES
are to be interfaced with SCADA:

NIFPES active in prevention mode.

NIEPES active in extinguishing mode.

Status of NIFPES i.e. in Auto/Manual/OFF position.

NIFPES system is healthy

Y ¥V VYVY

Control box/panelishall have activating, monitoring devices and line faults indicators. It
should have audio visual alarm indication and push button switches for test response.

Following minimum indications (LED type) shall be provided on the Control Box.

SN Indication Colour SN Indication Colour
a} | System On Green b) LV Circuit Breaker Open RED
¢} | Oil Drain Valve Closed Green d) HV Circuit Breaker Open RED
e) | Nitrogen Injection Valve | Green f) Differential Relay Trip RED
Closed
g} | System Healthy Green h) Restricted Earth fault Relay RED
Trip
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i) | TCIV Open Green j) Overcurrent Relay Trip RED
k} | System out of Service RED ) Bucholz Relay trip RED
m} | TCIV Closed RED n) Pressure Relief Valve Trip RED
o} | Oil Drain valve open RED p) Fire Detector Trip RED
q) | Extinction in progress RED r) DC supply fail RED
s} | Nitrogen Cylinder | RED 1) AC Supply fail RED
Pressure Low
u) | Auto operation failed RED

3.2.4  Other provisions on the Control Box/panel.

SN | Description

Push Button for lamp test

Made Selection Switch, Auto/Local/OFF

Extinction Release (manual operation) Push Button
Audio Alarm

alo ol

3.3 Transformer Conservator [solation valve {TCIV]: TCIV to be fitted in the conservator pipe line,
- betwean conservator and buchholz relay to block oil passage to isolate conservator tank oil.
Thus, prevent escalation of fire at the time of the activation of NIFPES. It shall also have
electrical signal for monitoring the status and a transparent window for visual inspection of the
status of valve.

3.4 Fire Detectors: Shall be as per the following;

3.4.1 Fire detectors shzll be specially designed to generate an electrical signal to the NIFPES system
after sensing high2r temperature.

3.4.2 Fire detectors are to be fixed on transformer tank top cover. Mounting of the detectors on
top of the transformer tank shall be as per Annexure-9.

3.4.3 NIFPES supplier shall specify the replacement/maintenance plan of fire detectors used in the
system in their Operation & maintenance manual of NIFPES.

3.4.4 NIFPES manufacturer to ensure that the condition of the sensor (i.e. covered in a mounting
conduit or not) used for the third party testing lab, NIFPES live demonstration testing &
actual installation at site should be same.

3.5 Signal box: Signal Box shall be provided for terminating cable connections from fire detectors
and TCIV.

3.6 Signal Box, Control Box & FEC should be vermin proof and cable glands (as required) shall be
provided for terminating cables.

4.0 OPERATIONAL CONTROLS: Following mode of control shall be provided for the activation of
NIFPES.

4.1 Automatic control in fire prevention and fire extinction modes after receipt of the system
activating signals. )

4.2 An electrical push Eutton on control box for activating the NIFPES. This push button should be
covered under glass to avoid false pressing.

4.3 The operation of th= NIFPES should also be possible in case of failure of 110V DC Supply of TSS.

5.0 SYSTEM ACTIVATIMG SIGNALS:

5.1 Transformer isolaticn shall be an essential pre-condition for activating the system.

5.2 In activation of auto mode, NIFFES system should also give a command to isolate the Traction
Power Transformer through Master trip relay or circuit breaker (HY and LV side in series)
before oil depressurization and nitrogen injection.
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5.3 System operation in auto mode: This operation shall be active when selector switch on control
box is in auto mode. In auto mode, there shall be two modes of operation of Fire protection
system i.e. Fire prevention mede and Fire Extinction Mode. The inputs to be used for the
a :tivation of the syst2m are as below:

Mode Inputs to be used for activation of NIFPES: |
Fire Prevention | For activation in Prevention Mode any one of the following two options shall
Mode ke accepted:

Option 1

~ Signals from both HV and LV Circuit Breakers for open condition
¢ Differential Relay OR Over Current Relay OR Restricted Earth fault relay.
. Buchholz Relay OR Pressure relief valve.

Cescription: The NIFPES should be activated only after the receipt of both
HV & LV circuit Breaker open signals AND signal for activation of any one or
more of the three i.e. Differential, Over Current , Restrictad Earth fault relay
£ ND signal for activation of any one or more of the Buchholz Relay, pressure
relief valve.

Dption 2

o Signals from both HV and LV Circuit Breakers for open condition

« Differential Relay OR Over Current Relay OR Restricted Earth fauit relay.

~ Pressure relief valve.

~

Cescription: The NIFPES should be activated on'y after the receipt of both
HV & LV circuit Breaker open signals AND signal for activation of any one or
more of the three i.e. Differential, Over Current , Restricted Earth fault
rxlays AND signal for activation of pressure relief valve.

Fire Cxtinction |e. Signals from both HV and LV Circuit Breakers for open condition

Mode ~ Fire Detector

« Differential relay OR Over Current relay OR Restricted Earth fault relay
OR Pressure relief valve OR Buchholz Relay :

Description: The NIFPES should be activated only after the receipt of both
FYV & LV.circuit Breaker open signals AND signal for activation of fire
datector AND signal for activation of any one or more of the these i.e.
Cifferential, Over Current , Restricted Earth fault relays, Buchholz Relay,
Pressure relief valve.

5.4 System operation in manual mode: This operation shall he active when selector switch on
control box is in manhual mode. )
e A push buiton on the cor.trol Box should be provided for activation the system.
« The opera*ing personne’ should ensure that the HV & LV breaker are open.

5.5 System operation in in case of failure of 110V DC Supply of Traction Sub Station (TSS).

- System shall have provision for oil draining and Nitrogen injeciion. The procedure for
operation should be prc sided in both Hindi and English.
« The operating personnel should ensure that the HV & LV breaer zre open.

S.6 The NIFPES manufe-turer should provide the warning information on the Control Box and FEC
that “Ensure HVY & 1*/ breaker arz open before operating in Manual mode” in Hindi and English
both.
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6.0 OTHER REQUIREMENTS FOR SYSTEM INSTALLATION:
| SN | Requirement Responsibility
6.1 | Oil drain and nitrogen injection openings with valves of suitable size on | Transformer
transformer tank at suitabl= locations. manufacturer
6.2 | Flanges with dummy piece in Conservator pipe between Buchholz relay
and conservator tank for fixing TCIV.
6.3 | Suitable Fixtures {as required} on transformer top cover for mounting
fire detectors.
6.4 | Support/frame on tank side wall for mounting signal box.
6.5 | Spare potential free contacts in control box of NIFPES for system } NIFPES
activating sighals i.e. Differential relay, Over Current relay, Restricted | manufacturer
Earth Fault Relay, Buchholz relay, Pressure relief valve, HV Circuit
Breaker Open, LV circuit Breaker open, Transformer Isolation (master
trip relay) and fire detector trip.
6.6 | Pipe connections between transformer to Fire Extinguishing Cubicle
{FEC)/Oil Pit as required. The pipes shall be of galvanized iron material.
6.7 | Cabling or. transformer top cover for fire detectors, interconnection
- cabling betveen Signal box to Control Box and Control Box to Fire
Extinguishing cubicle. The cabling should be suitably done for proper
functioning cf the system.
6.8 |In order to place the fire Extinguishing Cubicle, plinth shall be
constructed cs per the drawing provided by the NIFPES manufacturer.
6.9 | In order to collect the drained oil upon activation of the system, the oil
soak pit of the Traction Sub Station is to be used. To achieve speedy
drain of oil, the oil drain piping should have minimum bend and shall
be directly terminated in to oil drain pit.
6.10 | All other consumables necessary for operation of complete system.
7.0 DATA SHEET:
SN ltem Requirements
1. Fire Ertinction period on | Maximum 30 seconds
commencement of Nitrogen injection
2. | Fire detectors heat sensing | 130 2°C
temperature
- 3. Power Source:
Control Box. 110V DC (+10% & -15%)
Fire extinguizhing cubicle for lighting | 240V AC
and heater
4, Nitrogen Cylinder (PESC approved) As per 15:7285 (Part — 2)
5. Degree of pra‘ection of FEC IP 55
6 Sheet of FEC, Control Box & Signal Box | Steel sheet shall be as per grade CR 2 of IS:
513, part-1. Thickness shall not be less than
3 2mm.
7. | Colour of cubicles & Nitrogen Injection | Shade 538 of IS: 5
pipes
8. | Quantity and pressure of Nitrogen gas | As described in para 3.1.2
in the Cylinder
9, Size of Qil Drain valve (01 No.) Size: 80 mm, 01 No.
10. | Size and number of Nitrogen injection | Size: 25mm, O4numbers, 02 each on HV & LV
valve side
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8.0 Cablinz:

8.1 Fire survival cables able to withszand 750 °C, 1.5 mm sq. with necessary no. of Conductors for
connection of fice ~etectors in narallel shall be used (if applicable). The manufacturer’s test
certificites for the czbles shall be submitted.

8.2 Fire retardant lovs smoke {FRL3) cable 1.5 mm sq. with necessary no. of Conductors for
connection betwecr. transforme: signal box/ marshaling box to cor.trol box and control box to
fire extinguishing cubicle shall be used. The manufacturer’s test certificates for the cables shal!
be submitted.

8.3 Fire retardant low zmoke (FRLS) 1.5 mm sq. with necessary no. of Conductors for connection
hetween Control and Relay panel to Control Box, Control box to DC supply source, Control box
to AC supply source and fire extinguishing cubicle to AC supply source, signal box /marshaling
box on transformer shali be used. The manufacturer’s test certificates for the cables shall be
submitted. '

9.0 TESTS
a. TYPETESTS

i. Type test report cf "ire detector: Type test report of the Fire Detector shall be submitted to
RDSO along with the Jesign/drawing documents. The Fire detector shall be tested at laboratory

- as specified in pa a 5.1.4 {Page nro. 28) of this specification as per the procadure mentionad
below. The report shauld contain photographs of testing set-up used for testing detector.

Test Type Procedure Requirem | Observed
ent Value
Testing of | Type of *he | 1. Heat sensor is to be tested by
the fire | detector . imtaersing in heating liquid with | The The
detector along -~ with temperature measurement or by | detectors | temperature,
the  make suspanding in hot air oven with | should be | at which the
and madel temperature measurement. bursts/act | detector
no. is to be | 2. The temperature of the liquid/air is | ivates at a | activates, is
mentioned to be increased at the rate of 1°C | temperat | to be
in this per minute and reading of the | ure of 130 recorded.
column thermocouples to be noted. + 2%¢
. Thermocouple for measuring the
temperature is to be provided at the
=Y tip/surface of the detector.
. The temperature of the liquid/air is
to be increased till the detector
bursts/activates,
b. FACTORY TEST

C.

Functional veri‘ication of NIFPES shall be conducted by RDSO a* the works of NIFFES
manufacturer as 2~ the format mentioned at Para 13.0 of this NIFPES specification.

PERFORMANCE T75T

performance test of the complete system shall be carried out after complete erection at site by
the Transformer manufacturer’s representative. It shall also be ensuscd that the interfacing of
NIFPES with SCADA has been completed. These tests shall include simulation and verification of
the response the complete system without actual draining of the oil and injection of the
nitrogen gas. In addition to above, additional tests as required necessary shall be conducted.
These tests shall be witnessed by the Zonal Railway.
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16.7 DRAVINGS AM~ """ MUALS
Detailed layout drewing along with the equipment drawings and com plete bill of materials shail
be submitted to RSO through transformer manufacturer for approval.

11.C Following test certificates/details shall also be submitted by Transformer Manufacturer curing
the aprroval of ciovrings of NIFPZS.
i, Self-certifization of cempliance of the NIFPES requirements by the HNIFPES
manufacturer. )
ii. Type, make, and guanti*y of Fire detector being used with Railway Transfoermer.
iii. IP-55 prot¢-tion certificite of Fire Extinguishing Cubicle (FEC).
iv. Type, mele and quantitv of the fire survival cable and ma nrfacturer’s test certifizate
of the cabl? reflecting withstand temperature (if applicable).
v. Type and make of the F2LS cable of 1.5mm sq. along with Cable manufacturer's Tst
Certificzte.
vi. Type test reports as mentioned in the Para 9.0.
vit. The copy 27 Manual of NIFPES.
vi'i. The purity certificate of Nitrogen gas of 99.99% purity.

12.9 Circuit diagram of ti-e Contral Box/panel and FEC Cubicle
S Suitabie schematic diagram plates made of stainless steel or anodizad Aluminivm vith black
lotterivg and lines shall be fixed cn the inside surface of the Control Boy and FEC Cubicle.

13.0 FORMAT FOR THE *ACTORY TEST

13.1 Visual Inspection: Visual examination of the NIFPES equipment i.e. Fire Extinzuishing Cubicle,
Contral hox, Sicnst Box, Transfarmer Conservator Isolation Valve, Fire detectors, Fire survival
cablzs and Firc R, a~dant Lovs Smoke cables shall be made as per the apprcved drawings and
requirements mentioned in the clause no. 3.0 of this NIFPES spec.

13.2 It shsuld be chech-ed that Elect/ical Circuit diagram of the Control Box and Fire E4tinguiching
Cubicle are prov'ded the respective cubicles as per Pera 12.0 along with codin? of
terminals/contro’ wires.

13.2 Functional Test: Following functional tests on the Fire Extinguish’'ng Cubicle and Ccnool
Box/panel of MIFFES shall be ¢ .nducted. The testing shall be done at 121V, 110V & 93.5V bC
supply (+110%. 17.0% & 85%) ctparately. After each test system shall be reset so that system
shall he ready fur next test.
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Test VOItZEE coveceenr - 1o VYOI
5k | TESTS Procedure Requirement Status
3. | System On Switch on Pewer Supply » System ON Indicating Lamp
' . should glaw
1 » System Healhy indicating
: ‘ lamp sheuld glo'v
I 2. ! Lamp test Push lamp test button % All indica*ion lamps should
< glow.

3,1 0u or | Ar-angemert should be made | » In this conditions system out
service/Unda: | ™or locking of the system as per of service/under
maintenance | 'Jesign of NIF?ES manufacturer. maintenance, Indicating famp

‘ should glow |
‘ » System Healthy indicating
' , ' tamp should go CFF.
4. | Traastormer byt TCIV in ¢pen condition » TCIV open {ndication should
, l Corcervator glow
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isc'stion Vahe » TCWV close Indicatica should
(TCIV) open OFF
Tra~sformer l "ut TCIV in ¢'7se condition. ¥ TCIV closed Indication should
Conservetor glow
Isolation Valve » TCIV open Indication should
(TCiV) closed OFF
» Audio Alarm shouid activate
Qil Hrain valve | Open Qil Drein Valve, 3 Qil drainwvalve open Indicaticn
cpen. lamp should glow.
¥ System Healthy Indicating
lamp shou'd OFF :
» Audio Alarm should activate
Oil drain valve | flose Oil Drain Valve. » System  Healthy indication
closed lamp should ON,
» Qil  drain  valve closed
indicatiom-lamp should glow.
Extinction in | Operate  ~itrogen  release | » Extinction in progress
procress device in re Extinguishing Indicatic.. 'amp should glow.
Cubicle man ally. » System Healthy Ingicetion
, lamp shou!d OFF
» Audio Alarm should activate
Nitrogen Close nitrogen release device in | 3 System Heaithy Indication
Injection “ire  Extinzuishing  Cubicle lamp should ON
vaksa2 closed manually > Nitrogen ~hijection  valve
closed !ndicating lamp should
glow.
Nitragen Ga: | Adjust manometer below the | > Cylinder Dressure iow
Cylinder specified pressure. Indicatior Iz should glow.
pressure low » System Healthy Indication
‘ lamp should OFF
» Audio Alarm stould activate
Diff-rential Activate the jignal at potential | > Differential Relay trip
reliy trip free contact of Differential Indicating 'amp should giow:.
Relay trip or: terminal bar » System Heglthy indizstion
‘ lamp shou Id turn OFF
» Audio Alarm shouid activats
[Deactivate th= signal. > Healthy conditind indicztior
lamp shorld w-n ON
» Differential relay trip
Indicating lamp chould go
OFF.
i2.| Over Current | »<tivate the signal at potential | > OCR trir ‘rciciting  lainp
Relay (OCk, | free coniac of OCR trip on should glow:
Trin *arminal bar > System Healthw  Indication
lamp should C,*FF .
> Audio Alzrri 2 culd activate
Deactivate th= signal. » System Pealthy Indication
lamp should *urn ON
# OCR Relay trin Indicating lamp
should gc OFF.
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| 17| Rec.ricted | Activate the signal at potential | > REF trip Indicating  lemp
tarth Faul* | ee contac: of REF trip on should glow. ‘
(RE™) reley | “ermina bar » System Health ‘ndicctian
trip i lamp shovi 1 OFF
» Audio Al~m ...cud activate
Jeactivate the signal. > System He_?;.'t'r, Indiceticr
' lamp shouvldturi oY -
% REF Relar 29 indiznting '=mp
should go 7'F. '
14, | Precure Activate thesignal at potential | » PRV trip Indicating lxmp
Aol sf va!kel ‘ree contac” of PRV trip on shou'dgler . . : :
(PR Trip  [*efminal bar > System ‘deallhy. Indication
lamp should 25F
> Audio Ala*m should activate
.' Deactivate the signal. > System Hecithy Indicat’on
lamp should Zurn GN
» PRV  trip *'ndicating lamp
. | should gy O~F,
15, Buc"‘uolz Relay | " -tivate the :ignal at potential | > Bucholz Nei~; t'rip":adicc‘ing

Tri>

free cortac. of Bucholz Relay
rip on term™al bar

lamp should glow:
System  Healthy
lamp should OFF
Audio Alarr should zctivate

Indication

“Deactivate the signal.

ViV

>

System Heclthy indication
lamp should tara OM
Bucholz Relay 1:ip Indicating
lamp shoul*g~ OFF.

‘an*rol Sox.

should g'cov

“16.| HVY73 Open \ctivate the Zignal at potential ; HYCB open’ f';‘d‘i‘éﬁfoh s™ould |
l ' l ree contac: HVCB Open on | glow o
lerminal bar :
i Deactivate t7= signal HVCB open ind'czt on should eff
I 17.| LVYL” Open ctivate the signal at potential | LVCB open inZic. i3.. shouliegiow
‘-ee contac. LVCB Open on .
~rminal bar .
_Jeactivate tt = signal. LVCE open indz tion shsuld ~%f
12.| Fire Detecter | - ctivate le  signal at | > Fire deteztzr .7z ‘ndication
Trig ~orresponding potential free lamp showd glc_)w.
1  ~ontact on terminal bar > System “Morlth indication
lamp shoul” go OFr
¥ Audio Alarm _Sf:"ﬁ"lf ! zoticate’
“eactivate thz signal. %> Healtky 7c0n‘ii,‘.’$, Indication
' lamp she!'d tusnON
> Fire detector ‘trip 'ndication
. ‘ lamp should go-C‘FF.
13| DCZupply fa’l § “witch OFF DC Supply to | » DC Supite ~ 1 ‘ndication
~ontrol Box shouldgs +  ° _
» Audio Ala-zcoeutd acthte |
20.] AC wpplyial | switch OFF AC Supply to | » AC Surghr Fal ihdicition i
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System  test

for prevention !

mole
(Auto mode)

{Logic
mentioned at
d, e fis not

apolicable, if

NIFPES
manufacturer
is  providing
tt.e NIFPES as
per the option
02 as
mentioned in
the
specification,
Para5.3.)

o) Activate

the
signals ;" potential
contacts ¢ terminal bar

i. HVCB & LVCB Open

ii. Different‘al relay Trip

iii. Pressure Relief Valve trip

following
free

)} Activate

-the  following
signals ot potential free
contacts o terminal bar

i, HVCB & LVCB Open

ii. REFTrip '

iii. Pressure Relief Valve trip

c) Activate

the  following
signals at . potential free
contacts on terminal bar

i. HVCB & L*/CB Open

ii. OCR Trip

iii. Pressure Relief Valve trip

3} Activate

the  following
signals ¢t potential free
contacts cn terminal bar

i. HVCB & LVCB Open

ii. Differential relay Trip

iii. Bucholz rzlay trip

2} Activate

the
signals at potential
contacts cn terminal bar

i. HV(CB & LVCB Open

ii. REF Trip

iii. Bucholz relay trip

following
free

f) Activate

the

. signals at potential
contacts on terminal bar

i. HVCB & LVCB Open

ii. OCR Trip

iii. Bucholz relay trip

following
free

% 0il Drain v~lvz should open

#» Nitrogen gas shouid -elease

» Audio Alarm sheuld activate.

» Following Ihdication lamps
should glow
- Qil drain valve open
-Extinction in progress
-Correspondirg  ndication of
system activatir‘.é signals

» System Healthy Indication
lamp should gn OFF.

System
for Extinction
mode

(Auto mode)

test

a) Activate the following
signals «t potential free
contacts 2n terminal bar

. HVCB & LVCB Open

ii. Fire Detzctor trip

iii. Bucholz -=lay trip

b). Activate  the following
signals 1t potential free
contacts n terminal bar

i. HVCB & LVCB Open

ii. Fire Detector trip

iii. PRV trip

c} Activate the following
signals at potential free
contacts on terminal bar

i. HVCB & 1.VCB Open

% 0il Drain valve should open
» Nitrogen gos shou'd release
> Audio Ala"v should activate.
> Following Indication lamps
should glow
- Oil drain valve cpen
- Extincticn in pregress
- Correspondiing indication of
system £crivatine signals
» System Healthy - -Indication
lamp shouls' g5 CFF.
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ii. Fire Detc-tortrip
fii, Differar* 2l relay trip

d) Activate  the following
signals -: potential free
contacts °n terminal bar

i, HVCB &."ICE Open

ii. Fire Jetestor trip

ili. REF trip”

e) Activate  the  following
signals <t potential free
contacts cn tarminal bar

i. HVCB & LYCB Open

ii. Fire Detector trip

iti. OCR trip

~)
[

Sys'em  test
for from
Cor.trol Box by
Muanaal  push
button

Activate following signals:

i. Ensure LV & HV Breakers

_are trip/open

. Mode S=zlection switch in
manual rode

iii. Press Ianual  Extinction
Operatior Push Button on
control Bzx.

r

-

7 Oil Drain valve sheuld open
> Nitrogen gas should release
» Audio Alarm should activate.

» Following Indicaticn lamps
should glow’
-0il drain>«2l «€ cpen
-Extinction i progress

> System H=althy Indication

lamp shotr'e g0 QFF.

Svs om test iy

cas> ‘of 110%
DC. railure cf

Trattion Sub |

Station {TSS) .

¥

"> Disconnert the 110V DC
supply of “ontrol Box.

% Operate “he Oil Drain &

Nitrogen ‘njection Valve as

per the d-sign of the NIFPES

supplier

> Oil Drain ¥=ive shz 4'd open
» Nitrogen gas should release

Pare! Lighting

*+ Switch on 240V AC supply in
fire extinguishing cubicle

» Open DJoor of fire
extinguisking cubicle

Panel Lights,should be in warking
condition when door is open

-
‘[
24,
2s.
28,
-

Hegter
operation

Switch on the heater in Fire
extinguishing cubicle

Heater should be in working
condition with auto ON/OFF at
preset temparature levels.

High voltag2
tesi to  he
sepcrately

done on’

Cortrol  Bo¥
and Signal Box

Apply 2kV AC for 1 minute
‘)gtween termina!l bar and Box
'yody

Should withstand.

23.

Cornmuricatio
nw ith SCADA

Zontrol  E0x shall  have
srovision f - interfacing with
URTU throvh RS485  over
MODBUS pryocol

The NIFPES sg~ufacissier sheuld
verify the i7707.¢ . otecol at
their works ¢ - oibmt a
declaration - bt . an .RDSO
approved SCAC4 vendariieg he
NIFPES systew &s dasired in
clause no. 3.2.1 has been verified
by them for comraunication with
RTU  through  RS485  over
MODBUS protocol

1634
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15, Funciional Tes” n’ Transformer Isoletion Conservator Valve (TCIV):
Sh| Tes's Procedure Requirement
L. Leaiage immerse the TCV in the oil and fill | There should ro lzzkage from
Tes: :F : inlet pressu e as 4 kg/ cm* for | TCIV body
- a6 kaurs,
2 TCr " Close | A For oil flow 17 *e based TCIV ‘
tes i. Mount TCIN with approx. 3 | » TCiV should close at ‘low rate
degree inclination on test jig specified by manu’acturer.
(A or B as | ii. Switch ON oil Pump » Flap closing shall be visille
per the | iii. Increase oil {low rate gradually through transparent  glass
des'gn  of inspection window.
L TCE) » Normally 2oen (NG' cortacts
| in TCV should close/TTIV
’ o Close indication in <ontro! Box
: should be reflected.
", “or Motorise ] TCIV > TCIV should cldse.
. tAount TCIV with approx. 3 | » Flap cIOsiné shall be visible
- "d=gree inclinztion on test jig through tronsparent  zlass
i, Generate a set of input signal inspection windov.
*or the activation of NIFPES | > Normally open (NO' contacts
system in TCIV should close/TCIV
Close indi-a*ion in control Box
should be reflacted.
2. Rescttest | Ritet the TCMY/ in the normal | » Close co;mta_et in -T2V shzuld
ncsition, become ogen/ TCIV  open
! indication "1 control  Fox
should be relacted.
¥ Flap opening shall he visihle
' through  *ransparent  glass
inspection vindow.
g, Hig" aiealy 2kv AT for 1 minute | TCIV should vitkstanc.
i vollage |, te  ween termirals and body ' '
i ter? ’
13.2 Funciional Tect; o Fire detecter:
- .

13.5.1 The test repor” >f the fire (‘etector as mentioned in Para 9.0 () chal he suhmitted. the

3.7

oparating tamporature shal be as per the requirement merticrad ia Mara 7.0 {2} this
sy.acification. _ ‘ .
The NIFPES a2 wufacturer shail submit the declaration that the maxe and model; desipr of
th. Fire deyec:ér supplied with transformer and which has been tested a* the third party
ial oratory cre i me. '

Li-e demorstresion test: To verify the working of the system, live deme- strution is to be
conducted in t ¢ *h fire prevertion and extinguishing mode. Folilvirg o be ensured;
(i) Damenstratizn is to be cuiried out at the works of NIFPES Manufacturer. It shall he
responsibi'ity ~f. MIFPES manufacturer to arrange a suitable location 2t the warks for five
-t:vsting. .
(i} - dummy tz.%of minimur1 5000 litres oil capacity and filler! with oil, which shcuid be
| cvailable wi.b AIFPES manctacturer, can be used as a transformer +21.k for testing,”
{iii} The FEC ard fantrol Box ta:ted in para 13.3 are to be used fer live testing.
{iv) EEparate,1'I'feiﬂ"‘Nitrogen cy 'nder should be used for live tests.
(v ':'estir:g sha'l " = conducted as per procedure mentioned belovy;
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13.4.1 Tec'iag i Firg 7 <2vention Mo l.a
12511 Frocedure. _
(iy 1 Drain 7o - Nitrogen in"ction pipe, FEC, Control box, Sig:z_ o '
i ecessary wikws and cable sonnections shall be connected with irensinemear tank.
{ii Nitrogen gze '~ rlinder press ire should be recoded.
fjii) Tre NiFPES Su2tem shall be made ON.
{iv) 1y cne set >f input of *he fire prevention mode shal' be genara*sd bv 2 suitzble
rrethod. '

LRIV

,0i nitwitt of

13.5.1.2  Observatio=s/Result:
{i) Due tofulfl of required condition, system gets activated in.auto mod-=.

(it} Oil Drain snould be start 2d.

(iiiy Nitrogen should be injected.

{ivi TCIV shoul. close.

(v} Following Indications at control Box has been turned ON:

- - a) | 04 . 4in valve open b) | Buchholz Re'av.t"in cr PRV Trip

¢} | Extinction in progress/Nitrogen | d) | Differential \riv ar REF “¢ip 3 273 rip
Injection valve open S ' 4

e} | AuFit £larm active “ed f) | LVCB open o

g) | Kv22 ~pen h) | Nitrogen cylin ‘e rrelturs low

i} | TCW ©ose -

{vi) Nitrogen f;a"" cy'inder pressure should be recorded at stage when nitrczen injection has
stopped. o

13.6.2 Testingin Firé Ex*inguishing Made (By igniting the transformer oil of the tan k)
13.€.2.1 rocedure: ’
(i) There shculd be an opening on the Transformer tank to ignite the transformer oil.
(i) Fire de*ed r should b mounted at the distance of 800mm from the onening
(mentsor*e ‘n point, i)
(iti} Oil Drain Pize, Nitrogen | ajection pipe, FEC, Control box, S[gnai box, TCIY, ail pit with all
necessary £iaes and cable connections shall be connected vith trancfarmer tank.
-~ (iv) The NIFPES Ssstem shall e made ON. '
{v) The Bucho'r Relay or PPV Trip and HVCBE & LVCB open Signa! shall bé activated by a
suitable methpd.
{vi}- Ignite tie, ransformer oil by any method such as pouring én\, Jammable Heaid
{exampiz- | 'atrcl) orany: uitable chemical spray and |gn|t|r.f;:1= Tlzme.
(vii* Start the v dr/ stop wat :h on commencement of Nltrogen i '="t C
13.7.2.2 2bservations:
(il Due to fulf’} of require ' conditions of fire extinguishing moze, fv.tem shoitd get
activated ' “uto fire ext’ guishing mode,
(il OHl Drain <. ould be star-2d.
(i} Nitrogen 2rould be inje. ted.
(ivi TCIV sPru'l close.
{(vi Fellowing '~dications hi s been turned ON:

a; | Oil D2'n*2jve open b) Buchholz Rele-irin or PRV Trip
c) Extinctior in progres:/Nitrogen | d) Fire detector trin |
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kves i v rslve open

e) | Audi -+ activated f) LVCB open
g) I HVCD 7-un h) Nitrogen cylinser prossy 2w

i) TC Ciosy,

{vii;- Stop the fi_rv ar/ stop wat Y when fire extinguishes.

17.5.2.3 T asults:

' . H .
| SN ; Detaib Requirement | Cbservatior.
1. ] Fire Ext'rci’an period on commencement | Maximum 302 .2nds | sesds
. of Nitrog=r Injection
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Annexure-9

Typical 'ayout of the {ire detectors on top of the Transformer Tank

Arnnexure — 9

A In case of polnt type detector Note:

11, 12, 21 & 22 are bushings,
Y ‘o' s800mm.

Q [} Gy ‘b £1600mm.
¢ (v} The number and locotion of the
sensors are to be decided

such that entire transformer
tank top Including tap changer

a o) Q| Is being covered and there shall
£ b be ot lease one detector in

@u

\t a A 7
area of 800 mm radius,
gLTc (WDetector showld ke provided
‘ % such that the sensing slde of
JI the detector should ke in touch
G- with the transformer tank Top
s G /Q surface.

/ (vl) There should be ot least one
op of Tonk detector on the +top changer
{rrespective of toap chonger

int i
sit Sype detector Inside or outside tank design)

B. In cose of linear type detector

d Note:
h 11, 1.2, 21 & 22 ore bushings..
b ‘o’ <B00mm,
_ﬁ -0 Gid ‘b’ s1600mm,
CGiv) Mutual separation between the
o b k ,_—@ two lines of detector cable
] should not ke more than 1600mm.
- (v The Total length of the used
detector cable should ke minimum
- aLTc twice of the perimetier of the
tank including tap choanger.
(vid> Detector should be on the tap
2 . / chonger Irrespectlve of  tap
/ changer inslde or cuiside the
op of Tank tank design.

INEAER type detector

Remark: It is o Indicative/minumum  requirement represen*alicn. Actual
number~/length of sensors & location moy vary as per thz dimensions of the
transformer tonk top.

)

TYPICAL LAYDUT OF THE SEMSORS ON THE TOP DOF THE TRANSFUORMER TANK

I
1

e T e

ok ko ok Rk kR ok o ok
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