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Introduction

For over more than three decades, Nitin Fire Protection Industries Limited has been the insignia of trust,
transparency, Cutting edge technology and differentiated services in the field of fire and safety. Rooted
in Values, our growth and respectability both have been built on adherence to our vision, mission and
eight pillars we stand on and deliver.

We have continually pioneered newer technologies, bold design and precision engineering to create
landmark in building the nation safer. Nitin Group has ushered in an era marked by higher standards
Design, Technology in Fire Industry. We are today one of the leading group in Fire Protection Industry
its flagship business of Fire Protection Systems with pan - India as well as international presence. Wh
comes to safeguarding your valued assets amongst the various security and safety measures that you
adopt, you ought to provide the best innovative equipment and system as a deterrent against fire
hazards.
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Introduction

We are immensely thankful to our clients who continue giving us the impetus and encouragement in
expanding and improving our products and thus bringing in more and more advanced technological

products. We are proud to inform that we have successfully executed number of projects in India and
Globally for FIRE PROTECTION and SAFETY SYSTEMS with the backing of our team of more than 8oo
highly qualified and experienced personnel.

Our company has National as well as Global presence with full fledged offices catering to various typ
clientele from cross sectors segments of industries like Petrochemical Industries; Defense Sector, Po
Plants; Chemical Industries ,Automobile Industry,Pharmaceuticals,IT & Telecom sector,

Hospitality Industry; Healthcare Facilities; Retails Setups and other various infrastructure developmen
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Nitin Group aspires to become a major provider of engineering solutions and become a market
leader, dedicated to excellence through quality, creating value for customers, & employees through

innovative technology and operational expertise.

We are a technology driven company at the core with an overriding commitment to quality and t
primary measure of success is our customers’ satisfaction and shareholders’ value.

It is our strategic vision to conduct business with highest standard of ethics as we always believe
“Honesty and Integrity are cornerstones of Nitin Culture”.
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Continual improvements of “process, products, services and human resources” will be the norm in

our business.

Provide employees a Safe healthy work environment and an opportunity for growth that is
conducive to consistent performance. Implement several safety and environmentally sensitive
technologies to combat fire pollution and restore ecological balance around us. Strive to provide
best and advanced national & international certified product range in fire protection, safety and
allied engineering services.

To be Preferred Vendor in the field of Fire & Safety Services. Continuously realign ourselves to
meet the expectations of our customer through best management practices and use of latest
technology and innovation for sustainable growth, while being socially and environmentally
responsible.
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Direct Global Presence




Major Global Approvals

UNDERWRITERS LABORATORIES GCC & MALAYSIA

LOSS PREVENTION CERTIFICATION BOARD

FACTORY MUTUAL
UAE

EUROPEAN CONFORMITY

BSI KITEMARK

VDS SCHADENVERHUETUNG

vds
BUREAU OF INDIAN STANDARDS
\

NATIONAL FIRE PRTOECTION ASSOCIATION Bomba Malaysia
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GROUP STRUCTURE

NITIN FIRE PROTECTION INDUSTRIES LIMITED

Listed holding company in India

100% 100% 100% 100% 40%

Worthington

Eurotech " .
Nitin Cylinders

Cylinders

Nitin Ventures Nitin Global

UAE : :
Singapore _ India
India

100%

80% ' 11%

Firetec Systems
limited
UNITED KINGDOM

NELP VI

India

NITIN FIRE PROTECTION INDUSTRIES LIMITED ‘m‘




Industries Served

Nitin Fire Protection Industries Ltd. has proven technology & expertise to protect a
variety of industries

Communication

Marine
Mining Data Processing
Oil and Gas

Power Generation

Iron and Steel

'ﬁ Commercial Kitchens
-
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Range of our products

* Advanced Linear Heat Detection System

* Water Mist Fire Suppression system

a. Inert Gas based fire suppression system System
b. Chemical Gas based fire suppression system

* Gas based fire extinguishing systems as per NFPA Norms } Clean Agent Fire Suppression
* Fire detection and alarm systems (Addressable and conventional )
* COz2 fire extinguishing system

* Fire fighting pumps

* Aspiration Smoke Detection systems

* Fire fighting equipments and accessories
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Advanced Linear Heat Detection System

Delta — Advanced Linear Heat Detector

N

‘ B :: ~ ‘ Mil-STD ‘ Mil-STD ‘ ‘
810 1275
APPROVED

FM-APPROWVED Military Military EN 54 Certified J55-55555
S5td 810 Std 1275, 461, SAE
J1113
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Advanced Linear Heat Detection System

1. Advanced Rate of Rise (ROR) detector
2. Hollow 2mm Stainless Steel tube. \

. Digital Signal Processing (DSP)

. IP67 enclosure. o~

—

. FM 3210, EN, MIL STD, JSS-55555 certified. Stainiess Steel Detection Tube

3
4
5. Advanced Built InTest (BIT) mechanism.
6

7. No movable parts and reusable type.
8. Rodent free and easy to install.
9. Can be configured to the desired application.

10. Operating Temperature -40°C to 120°C

11. Multiple detectors can be integrated and monitored
through Command Control Unit (Networking)
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Advanced Linear Heat Detection System

12. It fits to extreme environmental conditions.
13. Signals and event logs (“Black Box") for investigation of fire events.

14. Fire\Fault or RS-485 interfaces with Fire Alarm Panels/ extinguishing systems.

Start Stop
Alarms
» 145‘% —— ROR [°C/min]
) [l
Failure 95— |
S d 45— {
A i / \\
51 =
Signals 0.203 2.203 4.203 6.203 8.203
BN ROR [*C/min] B FIXTEMP[C]
p— I — ==
280 64 — !
160 48 /
40 32 >
-80 16 /
= _/
-200 0
2.203 4.203 6.203 8.203
T -
DeviceID: 1 v‘\ F/W: 0.3.2 H SN: 10778
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LHD system for Transformers

The current transformer fire detection system involves the use of
Quartzoid Bulb Detector (QBD) which is to be installed at 300 mm away

from the transformer body.

1.

Also the bulb will get activated only when the temperature at the bulb
reaches above 79°C.

Since these transformers are Qil Filled, it is most likely that the fire starts
from the bottom of the transformer and till the time the fire is detected by
the QBD, the temperature would be at least in the range of 500-600°C.

2.
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LHD system for Transformers

1.

The suppression system will get
activated only when the pressure in the
detection system is reduced & then
only it activates the deluge valve.

Given how the QB detector is placed,
which is not near the bottom of the
transformer, it takes time to detect the
fire and hence the extinguishing
process is delayed, increasing the
damages caused by fire.

The bulb of the QB detectors has to be
replaced after every activation & fire
occurrence.

Sensor tube of
2mm coiled around
the Oil Conservator.

Sensor tube routed
in tight spaces
within the

transformer.
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LHD system for Transformers

4. Aresemblance of how the sensor tube can be
coiled along with the spray piping.

5. The piping can be used for supporting the
detection tubing (easy Installation
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1.

LHD system for Cable Trenches/Galleries

Cable Trenches/Galleries are occupied
with lots of electric cables and are
therefore more susceptible to fire.

Since the setup of the cable trenches is so
complex, it is difficult to time and again
visit there and that is why a low or no
maintenance is more preferable.

Also, it is not safe for human intervention
due to the risks involved and that is where
the LHD system can play a crucial role. It
can be easily routed and it requires
minimal maintenance to efficiently
monitor and protect the cable
trenches/galleries from fire.
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The LHD system sensor tube installed in one
of the cable trenches in GAIL
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LHD system for Electric Panels

* It is not easy to route or install any normal
type of detection in electric panels due to the
congested spacing and the sensitivity of the
Instrument

*The linear hollow detection tube of 2mm
external diameter used in the LHD system can
be easily routed due to its small and compact
size without any hustle.

* As the tube is made of stainless steel, it will
not burn in case of a fire event and can be
reused for multiple events which would save a
lot of time, installation struggles, money and
most importantly no more downtime.

Discharge Nozzle

Cylinder q“/
filled with '
Clean Agent

Stainless Steel
Sensor Tube
0.D.2 mm
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LHD system for Conveyor Belts

* The hollow 2mm O.D. heat detection tube can
be routed easily around the conveyor due to its
small size without obstructing the functioning of
the belts.

* Also, given that the detector has an Aluminum
enclosure with IP67 protection, it can sustain the
extreme conditions present near the conveyors.

Discharge pipe with
nozzle

* The detection tube works on the rate of rise in
temperature principle which helps in early
detection of the fire before it spreads, preventing
huge loss of lives and property.

Linear Heat Detecting Sensor
Tube

*The tube is made of stainless steel, meaning it
can be reused time and again for the same
purpose without any hassle of replacement.
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LHD system for Conveyor Belts

*The LHD system was installed at Lonmin
Platinum Mine, Marikana K3 Concentrator
Plant located in the North West province of
South Africa.

* Lonmin is the world’s third largest
Platinum producer.

* The system was installed on 3 main feed
conveyors.

* The tests conducted by the Lonmin
Platinum group proved the detectors to be
stable and accurate with the different tests
conducted by them. The tests proved the
system’s effectiveness and also it's
proactive nature.

Placubbc of South Akios

T2 OGN 2000 * Fo2T 004571 2aT

b in eces

To Whom it May Concarn,

Here at Lonmin Platinum Mine, Marikana K3 Concentrator Plant, we have installed the Lehavot Delta
Detactor on 3 of our main feed conveyors, with the intention of instaling on the whols conveyor
matwark should the deleclion system prove o be sustainable and sufficient. We chose thase 3
«convayors for the initial installation due to the rugged emvironmeant and highest risk factors.

Tha Lehavot Dalta Datector, which makes use of a stainless steel caplllary tube for detection, had to
ibe 2at ug Tor our anvironment with regards to lanpe ambent lemperaline changss and also funnel
vErEas open &ir conditions to elminate false alamms. The della deleclons have proved to be stable and
acourain with the lests conducted by myself and the installation team. The important aspect of this
sysbem is that the Lehavot Dialta Detector is proactive rather than resctive. By delecling intréase in
‘temperature and reacting before irying lo supress an aclual fire, The discharging agent is foam based
which cools and supresses hesl build-up before an actual fire axists.

We Turther incorporated individual lemgeratune detection on each and evary plumber bicck of all the
pulleys. snub, tail. head and drive. This temperature indication is displayed in the field and is totally
irlegrated inlo the Lehavol Della Detecior syslerm.

Furthermore, the system has an sudible and visual atarm indication which is intagrated into our
cumant SCADA and PLC system.

smrvn Piakser compring Wistess Platisum [RF] Progristar Limited {Reg. Mo, 1660000588008)
Dbseeioes: B Wagarn (Oharrear, O Konar, T T Meusa, B J o der Vs, 0D aciman, B L Maetamd A W Kgote. MG 43 Casts
wrd
Eawinrm Piafnem JRT) Propristary L (P, o $38TE 7020408
Divecoors: © Magors |Chairen | Horma, 1T Keube 5 v der Marws -

Lin FUat s Pt

I am confident thal the syslern will serve s purposa and that any high temparatune risk thal may
occur will ba detactad early anough preventing any loss of e or major equipment damage.

Wouirs Sincenely

Brian Davies
Senior Insirurmen Technician

/5@—//\“ '
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Areas of Application

* Cable Trenches/Galleries
* Transformers/Generators
* Electric Panels

« Conveyor Belts

* Oil and Gas Industry

* Heavy Earth Moving Equipment

e

Discharge pipe with
nozzle

Cylinder
filled with
Clean Agent

Stainless Steel
Sensor Tube
0.D.2 mm
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Successful demonstration of the LHD system at GAIL

URE : A wegeT, g
E fren : 0 (%) am3m2
ol (g %q) cifcs POST : GAIL COMPLEX, VUAIPUR

(¥R IWER B ITHH-HERS FI) DISTT. GUNA (MP) 473112

8 - TBTT/PHONE : (07544) 274444
GAIL (India) Limited FEFAX - (07544) 224600
(A Government of India Undertaking - A Maharatna Co

No.GAIL/VIPR/CLEAN AGENT/2017 b Date: 25" April 2017
TO WHOMSOEVER IT MAY CONCERN
M/S. NITIN FIRE PROTECTION INDUSTRIES LIMITED, MUMBAI HAS PERFORMED A LIVE

DEMONSTRATION AT GAIL VIJAYPUR ON 18" APRIL 2017 USING THE LINEAR PNEUMATIC DETECTION
SYSTEM (SS PENUMATIC HOLLOW METALLIC TUBE TYPE) INTEGRATED WITH CLEAN AGENT GAS FOR
THE PROTECTION OF ELECTRICAL PANELS. THE LIVE DEMONSTRATION WAS DONE SUCESSFULLY AND
PERFORMANCE WAS FOUND EXCELLENT. THIS TEST WAS WITNESSED BY OFFICIALS OF M/S GAIL

AND ALSO M/S MECON.
WITH REGARDS,
—
Q’W /)’@“ng | 1>
(DEVENDRA KUMAR SHARMA)
DGM (FIRE & SAFETY)
E-mail: DKS02327 @gail.co.in
el @t -
A 7, 16, e T e .
72 fawet-10066, 3 o
REGISTERED OFFICE HamdT /CIN
GAIL BHAWAN, 16, BHIKALI| CAMA PLACE LAOZDDOLWGDICHQQIE

o ” =
NEW DELHI-110066. INDIA www.gailonline.com
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High Pressure Water Mist Fire
Suppression System
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What does Water Mist do?

A high-pressure water mist system attacks two
elements of the fire triangle: oxygen and heat. The uniqueness of water mist is that
it combines the suppression effect of gas and traditional sprinkler systems. As well as
removing the oxygen like a gas system, it simultaneously cools the fire like a
traditional sprinkler. The cooling effect additionally lowers the risk of re-ignition.

The VdS approved water mist system is a unique fire fighting system.
When water is forced through nozzles, at high-pressure, a super-fine
mist is formed that has a two-fold extinguishing effect. As well as
cooling the fire like a traditional sprinkler, it simultaneously starves
the fire of oxygen like gas systems. When the mist comes into
contact with flames, it evaporates and expands minimum 1,700
times. The dense vapour created displaces the flames and quickly
extinguishes the fire.

VdS
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Benefits of Water Mist

e Limited water damage e Easy to handle VdS
e Minimal damage in the unlikely event of accidental activation e Maintenance free

e Less need for a pre-action system e Attractive design for easier incorporati
e An advantage where there is an obligation to catch water  High quality and durability

e A reservoir is rarely needed e Cost-effective at piece-work

e Less downtime due to low fire and water damage e Easy to find room for pipes

e Reduced risk of losing market shares, as production is quickly up e Easy to retrofit and bend
and running again

e Short installation time
e Efficient - also for fighting oil fires

e Efficient cooling

e Lower water supply bills or taxes
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Water Mist against Traditional Sprinklers
Water mist _Traditional sprinkler .‘—

2%
Pl=

7N
KMA‘»_

CAUSE OF DAMAGE

FEWER NOZZLES AND PIPES

QUICK INSTALLATION

J®
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Areas of application

e Transformer  * Special Construction o U I
e Atriums e Libraries And Archives Noz::ms
* Hotels * Galleries And Museums PIPING SYSTEM

e Garages e Paint Spray Booth SECTION VALVES

* Tunnels e Cable Channels

e Wind Turbine * Computer Rooms

e Schools e Generators
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Clean Agent Based Fire
Suppression System
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Gas Based Fire Suppression System

INERTECH SMART FLOW 1G-541/IG-100/IG-55/1G-01 300 BAR (4350 PSI) CLEAN AGENT FIRE
SUPPRESSION SYSTEM

Proven clean agent

 Naturally-occurring gases
* Nontoxic Approved for occupied spaces
 No vision-obscuring fog upon discharg
e No ozone depletion potential
 No global warming potential

-~ 3 \7‘1& et
W Ty ""“’“‘11& p;,-. Fvatale:

Innovative delivery system technolog
* Regulates discharge pressure

e Reduces agent storage footprint

e Flexibility in design and installation

e Multiple hazard protection :
* Remote storage location ; <
e Reduces venting requirements
e “LPCB approved”
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Gas Based Fire Suppression System

Inertech541(1G-541) Fire Suppression Systems

|G-541 is a colourless, electrically non-conductive gas with a density approx. same as that of air. It is an
inert gas mixture consisting of Nitrogen, Argon & Carbon Dioxide. IG-541 extinguishes fires mainly by a
reduction of oxygen concentration in the atmosphere of the hazard enclosure.

Inertechd5(1G-55) Fire Suppression Systems
|G-55 is an inert gas blend consisting of a 5o:50 mixture of two gases Argon & Nitrogen. |G-55 discharge
results in a gas mixture with a density similar to that of air.

Inertech01(1G-01) Fire Suppression Systems

|G-01(Argon) extinguishing systems are based on the principle of

reducing the oxygen concentration inside the protected hazard. Argon quickly and uniformly distribute
within the enclosure, achieving design concentration in 60 seconds.

Inertech100(IG-100) Fire Suppression Systems

|G-100 (Nitrogen) is a gas which has the capacity to be able to treat a fire hazard in open spaces. IG-100 is
stored in high pressure cylinders in the form of compressed gas. Thus, space required for such cylinder
storage depends on pressure and capacity.
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Chemical Based Fire Suppression System

Nitin 227 Systems — 25 Bar & 42 Bar

Using industry recognized HFC 227ea suppression agent
Designed as per NFPA 2001.

- highly effective

- Environmentally friendly
- High Quality

- Reliable Performance

- Cost efficient

Nitin 1230 Systems — 25 Bar & 42 Bar

Using Novec 1230

A long - term sustainable, green Technology
With zero Ozone depletion potential, extremely
Noveca230 Fire Protection Fluid is a next low global warming potential and short atmospheric life time Novec

generation halon alternative designed to balance 1230 fluid is the first Halon/HFC replacement to offer a viable

long - term sustainable technology for

industry concerns for performance, human safety special hazards fire protection

and the environment.
Designed as per NFPA 2001.
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Gas Based Fire Suppression System

AREAS OF APPLICATIONS :

* Computer rooms

* Telecommunication Centers
* Records and data archives

* Testing /imaging equipment

* Chemical laboratories

* Clean rooms

e Control rooms/Instrument Rooms/Rack
Rooms
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Gas Based Fire Suppression System

AREAS OF APPLICATIONS :

* Flammable liquid storage Control Rooms
* Offshore drilling rigs

* Steel Plants

Textile manufacturing

Electric utility facilities

Media storage

Military vehicles

Art [ artifacts / historical collections
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NITIN FIRE PROTECTION INDUSTRIES LIMITED

THANK YOU
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NITIN FIRE PROTECTION INDUSTRIES LIMITED

1]
NITIN VENTURES FZE. EUROTECH CYLINDERS PVT. LTD.
sales@nitinventures.com UAE. enquiry @eurotechcylinders.com INDIA.
NEW AGE COMPANY LLC. WORTHINGTON NITIN CYLINDERS PVT. LTD.
newage@emirates.net.ae UAE. cylinders@worthingtonnitincylinders.com INDIA.
NITIN GLOBAL PTE
SINGAPORE Corporate Headquarter

501, Delta, Technology Street, Hiranandani Gardens, Powai, Mumbai — 400 076. Maharashtra, India.
Ph: +91 22 4045 7000 Fax: +91 22 6692 0910
Email: nitinfire@vsnl.com Website: http://www.nitinfire.com
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Easun - MR Tap Changers (P) Lid.

“Easun MR ” make NIFPS System
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Easun — MR (EMR) is

Largest OLTC Manufacturer in Asia

The largest NIFPS manufacturing
Capacity in India



Factory — I, Chennai

pa




Factory — Il, Pondicherry




_ Factory — Ill, Pondicherry
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Impeccé;bllel Onbe'ra'ti'ng Loglc

Any of Transformer Trip

Arc Sensing

Prevention Mode
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Heat Sensing

Impeccé;bllel Onbe'ra'ti'ng Loglc

Any of Transformer Trip

Extinguishing Mode



NITROGEN INJECTION FIRE PREVENTION AND EXTINGUISHING SYSTEM

Conservator_shutter valve
Buchholz relay

Arc_sensor

Linear heat detector J
Ri Operating signals from
control room/relay panel

Pressure relief valve A

B B Nitrogen injection
OII dra'” valve activation

signal

Oil drainvalve
activation signal

Switchyard cubicle

Qil drain valve assembly

Nitrogen injection

Covered
oil pit




Prevention Mode

Or any tranformer tripping

Buchholz relay

/ Arc_sensor

Control
Pressure relief valve Box

Qil drainvalve
activation signal

QOil drain valve assembly

Along with it, If the any other Transformer Trip is activated,
10% Oil Evacuation Begins.. Preventing the Possibility of Fire




PREVENTION MODE

Conservator shutter valve

Control
Box

Oil drainvalve
= activation signal
it

Switchyard cubicle

Oil drain valve assembly

~

>
! overe

oil pit
10% of Oil has been evacuated
Conservator Oil Flow stopped using our Conservator Shutter,
Nitrogen is ready for Injection




Control
Box

Nitrogen injection
valve activation

e = St - Ca A g e e e e

Nitrogen injection

Nitrogen is being Injected and the Fire Possibility is fully Eliminated




Extinguishing Mode

FIRE DETECTED

Or any tranformer tripping

Linear heat detector

Control
Pressure relief valve Box

' Oil drainvalve
activation signal

Qil drain valve assembly

Whenever there is a Fire, Linear Heat Detectors instantly
recognizes it and trips the Master Circuit Breaker




EXTINGUISHING MODE

Control
Box

Qil drainvalve
— activation signal
i

When both Linear Heat Detectors and any of the transformer trip
operates , 10% Oil Evacuation Begin.




Nitrogen injection
valve activation
signal

CEEEEEEECTECTEERX

i - S

......
________

__________________

Nitrogen injection

Nitrogen is being Injected and the Fire is doused thereby saving the

hi§h value asset Transformer.



Control
Box

Nitrogen injection
valve activation
signal
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Covered
oil pit




Arc Sensors




Conductors

Heat sensitive polymer

Protective tape
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Outer covering

Approximately
5/32" (4mm) diameter












Fire & Extinguishing

Live Demonstration and Testing facility



Pit as an Option



Test Reports

e FORM NO : NTHICHN/F5
AT AR Government of India g ,2 o
TP adigTor It (|.87.) 550 L=

NATIONAL TEST HOUSE (SR)

avwufl, <r=S - 600 113. Taramani, Chennai - 600 113.
Phone : 22432374, 22431157 Fax : 22433158 email : nthsr@tn.nic.in

&1 UHIUT g

TEST CERTI FICATE INTERIM/FINAL REPORT
LR RER ] art g i fafr g A T Teaf W
Test Cerificate Mo Date of ksue Code No Page No of Pages
NTH(SR)/EL(C)/2016/00365 04/01/2017 1481789857584 1 2
fardt ardt wer & EASUN-MR TAP CHANGERS(P) LTD,
kEsued To
Tl #612,M.T.H Road, Thiruninravur,Chennai-602024
8 ddress

Ured o wenf W e fearw
Custorner's Ref, Mo,

lﬁ # ual. ﬁ 1

Ragister No & Date

e wradt @ faa
Description of Test kem

e wad W e
Mertification of Test ke

E-Mail Date: 15/12/2016

00365/NTH(SR)/EL(C)/15/12/2016

Nitrogen Injection Fire Prevention System.

Model No: NFPS 150
Sl. No.: NFPS 1
Manufacturer:Easun-MR Tap changers (P) Ltd.,




24 x 7 Installation, AMC, Service Support
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Thank You !



CTR

Transformer
Explosion Prevention
and Fire
Extinguishing System
for Oil Filled
Transformer/
Reactors.




CEA GUIDELINES FOR POWER
TRANSFORMERS TO PREVENT FIRE AND TRANSFORMER

EXPLOSION

EXPLOSION: g

T To Fo Te0-33004/99 ' 'REGD.NO.D. L.-33004/99

R
The Gazette of India

EXTRAORDINARY
T [1—3veE 4
PART [1}—Section 4

Puieaid:B-co i
PUBLISHED BY AUTHORITY
W 244) =3 faeett, ywam, faamw 24, 2010/30fEw 2, 1932
No. 244} NEW DELHI, FRIDAY, SEPTEMBER 24, 2010/ASVINA 2, 1932

(ix) he shall ensure that the transformers of 10 MVA and above rating or

.. in case of oil filled transformers with oil capacity of more than 2000 liters
_are provided with fire fighting system as per IS -"3034: 1993 or with

?. .. Nitrogen Injection Fire Profection system; - . .~ = i S

REF NR : GT_RI

T g



AND FIRE, WITHOUT CTR’S NIFPES:

TRANSFORMER
EXPLOSION
PREVENTION
SYSTEM

FAULT
SHORT CIRCUIT/ARC
OIL SURGE/ lTURBULANCE

SUDDEN PRESSURE BUILTUP

TRANSFORMER EXPLOSION
(THROUGH THE WEAKEST PART)

FIRE
SPREAD OF FIRE

* (DUE TO CONSERVATOR OIL FEEDING THE UNCONTROLLED
‘. OIL SPILLAGE)

REF NR - CTR I



" TRANSFORMER

TRANSFORMER FIRE/ EXPLOSION. EXPLOSION

PREVENTION
SYSTEM
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REF NR :

DESIGN PHILOSOPHY OF EPFES TRASFORIER

Field
Experience/
proven in the

field

Study of
transformer
failure data

Designing of a
Transformer
Explosion
Prevention and
Fire
Extinguishing
System

Reliability
of the
System

EXPLOSION
PREVENTION
SYSTEM

Sensing of
Faults covering
the complete
transformer

CTR



EXPLOSION A

PREVENTION
SYSTEM

« MAXIMUM CASES OF
FIRE OR EXPLOSIONS, HV Winding;: LV Winding:
AS CAN BE SEEN, ARE 9.52% 5.56%

DUE TO BUSHINGS OR e Tapping
TAPCHANGERS i W Winding:
FAILURES. 4 2.38%

HV Lead Exit:

5.56%
« NECESSITY OF

PROVEN TECHNOLOGY
THEREFORE TO Tap Chauger;
PREVENT FROM THE 1542%
ABOVE 2 TYPES OF

Phase to Phase

Isolation:
1.59%

Winding to

FAILURES, WHICH Ground
ONLY CTR Core and Isolation:
magnetic 0.79%
TECHNOLOGY HAS CIECITiE:10.79%
DELIVERED HV Bushings:
LV Bushings: ’
*SUCCESSFUL LY. Lsoos ™ MV Bushings: 30.16%

g. 5.56%
REF NR : GTR l



" TRANSFORMER
EXPLOSION

PREVENTION
SYSTEM

Cubicle

Control Box

Signal box Transformer
? Conservator

< Isolation Valve

REF NR : GTR

Fire Detectors




CTR EPFES TO PROTECT FROM -

EXPLOSION

EXPLOSION L

« DETECTS THE FAULT WITH IMPECCABLE LOGIC,
WHICH COULD OTHERWISE LEAD TO EXPLOSION/ FIRE.

« DEPRESSURIZES THE TRANSFORMER WITHIN
MILLISECONDS.

 ISOLATES THE CONSERVATOR OIL TO PREVENT
AGGRAVATION OF ‘FEEDING-FAULT’ SITUATION.

 INJECTS SPECIFIED NITROGEN AT DESIGNED
PRESSURE FOR SPECIFIC DESIGN DATA OF
* TRANSFORMER, WHICH IS THE REAL KEY.

REF NR : GT_R'



CTR NIFPES COMPLIES 100% WITH

IEEMA’S TECH SPECS PUBLISHED. e

PREVENTION
SYSTEM

Manyal Moge I1Remote

POWER TRANSFORMER
STANDARDISATION MANUAL

JANUARY 2014 Yansal Moge IMechank s
IEEMA-25-2014

e
2 CTR
REFNR:  POWER TRANSFORMER STANDARDISATION MANUAL



CTR NIFPES COMPLIES 100% WITH

CBIP’S TECH SPECS PUBLISHED.

Publication No. 317

MAN UAL ON
TRANSF ORMERS

TRANSFORMER
EXPLOSION
PREVENTION

SYSTEM

AC SUPPLY
DG SUPPLY
Editors
M. Vijayakumaran, V.K. Lakhiani, V.K. Kanjlia, P.P. Wahi
\““_u CENTRAL BOARD OF IRRIGATION & POWER Fig.1

:‘ -; Malcha Marg, Chanakyapuri, New Delhi 110021

s April 2013

REF NR : CENTRAL BOARD OF IRRIGATION AND POWER

m|



CIGRE PAPER 537 PUBLISHED IN JUNE 2013. BPLOSON

PREVENTION
SYSTEM

The mamifacturer has named the svstom describe above as "Fast Tank Deprosstrsation Technique
S3T) [FIDTY[38]39] 60

A ) ¢ Y "Fist Tank Depressurzaon” s recognised a5 a method of fire protection for ransforers 10 NFPA
Practices codes 830 and 831 NFPA describes Fast Depressurisation Svstems "as a passive mechanical svsiem

destgned {0 depressurie the transformer within o few mfhseoonds afer (e oocurence of an

clectrical faukt”. The 15 no specific quantitative measure given n the NFPA documents for what

Working Group ventng capacity 15 required fo qualify for bemg a “Fast Depressursation System”
A2.33

Other supplers also offer vanants of (his type of transformer fire profechion system. One of hese
supplices offers a system which prosactively opens a large oil draim valve and iniiates mirogen
ntion i response (0 an neal Gl defled by the rnslormer difretal r he str
relay. n addition to tmp signal froma Rapid Pressre Ris Relay. a PRV ora Buchholz Relay. Whs
qchs protection system may cause dumping of ofl and fnjection of nitrogen for inernal arcing faul,

June 2013

REF NR : CIGRE PAPER 537 PUBLISHED IN JUNE 2013 (TR l



EXPLOSION PREVENTION TECHNOLOGIES BASED ON

TRANSFORMER
EXPLOSION
STANDARDS. PREVENTION

SYSTEM

1. DIFFERENTIAL RELAY BASED CTR TECHNOLOGY:
COMPLIES WITH IEEMA PUBLICATIONS, CBIP
SPECIFICATIONS AND IS IN LINE WITH CIGRE 537.

2. RUPTURE DISC BASED: DOES NOT COMPLY WITH ANY.

3. ARC SENSOR BASED: DOES NOT COMPLY WITH ANY.


537.pdf

PROVEN SUCCESSFUL FACTS USING
DIFFERENTIAL RELAY: L

PREVENTION
SYSTEM

e Lzr The scheme of differential relay is

based on the principle of that the
_T_@Ta_ﬁ_ power input to the transformer
115 F 125 under normal conditions is equal to
the power out.

An internal fault shown in the figure. Now
there are 2 anticipated conditions:

There’s other supply to feed the fault thus
I2P includes a nonzero value Idiff = I1S +
I12S which can be terribly high and
sufficient to function the differential relay

Radial system, 12P = 0. So, Idiff = I1S and
* additionally the relay can work and
g. disconnect the breaker.

REF NR : cT_Rl

Differetial Relay With Internal Fault Condition


http://www.mytech-info.com/2013/11/principle-and-operation-of-differential.html
http://www.mytech-info.com/2013/11/principle-and-operation-of-differential.html

COVERING AREA OF DIFFERENTIAL RELAY:

TRANSFORMER
EXPLOSION
PREVENTION
SYSTEM

DIFFERENTIAL RELAY CONNECTED MEASURING THE CURREN
FROM HV-CT TO LV-CT WHICH COVERS FOLLOWING FAULTS:

INTERNAL FAULTS
EXTERNAL FAULTS
THROUGH FAULTS
MAGNETIZING INRUSH CURRENT

el

NOTE: DIFFERENTIAL RELAY COVERS ALL LIVE PARTS OF

TRANSFORMER FOR ANY KIND OF FAULT, HENCE MOST

RELIABLE PROTECTION INPUT WHILE FIRE/ EXPLOSION
* PREVENTION, WHICH IS USED ONLY BY CTR SYSTEMS.




BENEFITS OF USING DIFFERENTIAL

TRANSFORMER

RELAY IN FIRE PREVENTION SYSTEM: PREVENTON

SYSTEM

PROVEN TECHNOLOGY

WORLDWIDE ACCEPTANCE ESTABLISHED.

STANDARDS ARE AVAILABLE.

USED IN EVERY SINGLE SUB-STATION.

MANY MNC’S HAVE CONDUCTED R&D ON DIFFERENTIAL RELAY.
FASTEST SOLUTION FOR IN-TURN-FAULT TRIPPING.

EVENTS CAN BE RECORDED.

TESTING CAN BE DONE AT SITES, NOT JUST AT LABS.
RELIABLE, SAFE, USER FRIENDLY.

YV V VYV V VYV V VYV V VYV V

RECOGNIZED BY ALL ENGINEERING INSTITUTION SUCH AS: IEEE,
CIGRE.

REF NR : Vil l



MOST IMPORTANT TECHNICAL ASPECTS:

SR. NR.

REF NR :

ASPECT

BUSHING FIRE

TESTING IN
INSTALLED
CONDITION

RETROFITTING

SYSTEM WITH
DIFFERENTIAL

EFFECTIVELY
WORKS

ENTIRELY
POSSIBLE AT
ANY POINT ANY
MOMENT

POSSIBLE
(ALREADY
RETROFITTED
MORE THAN
1000 SYSTEMS)

SYSTEM WITH
RUPTURE DISC

DOES NOT
OPERATE

NOT POSSIBLE

NOT POSSIBLE
WITH RUPTURE
DISC.

TRANSFORMER
EXPLOSION
PREVENTION
SYSTEM

SYSTEM WITH
ARC-SENSOR

DOES NOT
OPERATE

NOT POSSIBLE

NOT POSSIBLE
WITH ARC-
FLASH SENSOR.

o)



EXPLOSION PREVENTION TECHNOLOGIES BASED ON

MOST IMPORTANT TECHNICAL ASPECTS:

SR. NR.

REF NR :

ASPECT

FIRE SENSING METHOD

SENSING AREA

CALCULATIONS BACKED
N2 PRESSURE/ FLOW

SYSTEM WITH
DIFFERENTIAL

MOST TRUSTED
FIRE DETECTORS
WITH QUARTZ
BULBS.

800 MM RADIUS,
HENCE ARE
PLACED
STRATEGICALLY
TO COVER ENTIRE
TOP SURFACE.

TOTALLY BACKED
BY DESIGN
CALCULATIONS.

SYSTEM WITH
RUPTURE DISC

UNRELIABLE LHD,
UNSUITABLE AT
UNMANNED
PLACES.

NO DEFINED AREA
FOR LHD

POSSIBLE TO
SOME EXTENT,
ALTHOUGH RDs
WOULD HAVE
OTHER SIDE
EFFECTS.

TRANSFORMER
EXPLOSION
PREVENTION
SYSTEM

SYSTEM WITH
ARC-SENSOR

UNRELIABLE LHD
PRONE TO
LIGHTENING,
SPURIOUS I/Ps.

NO DEFINED AREA
FOR LHD, ALSO
INEFFECTIVE
SINCE LAID INSIDE
CONDUITS.

NOT KNOWN
DESIGN BACKUP.

|



EXPLOSION PREVENTION TECHNOLOGIES BASED ON
MOST IMPORTANT TECHNICAL ASPECTS:

SR. NR.

REF NR :

ASPECT

TRANSFORMER DESIGN

MODIFICATIONS.

N2 INJECTION VALVE.

APPLICABILITY OF
PRINCIPLE

SYSTEM WITH
DIFFERENTIAL

NO ADDITIONAL
EXPENSIVE
PROVISIONS.
WORKS ON BASIC
PROTECTIONS.

EVEN AFTER
AGING, SEEPAGE
OR LEAKAGE
PROOF DESIGN.

USES ORIGINAL
TRANSFORMER
PROTECTIONS LIKE
DIFFERENTIAL, PRV,
BUCHHOLZ, HENCE
SAFE AND
RELIABLE.

SYSTEM WITH
RUPTURE DISC

30% EVACUATION
OF FAULT GASES’
PEAK PRESSURE,
8 NRS OF RDs ARE
REQUIRED.

NO SUCH
SEEPAGE/
LEAKAGE
PROTECTION
KNOWN.

RUPTURE DISC
DISCONTINUED
EVEN IN
TRANSFORMER
PROTECTION DUE
TO INHARENT
ISSUES.

TRANSFORMER
EXPLOSION
PREVENTION
SYSTEM

SYSTEM WITH
ARC-SENSOR

ADDITIONAL 8 TO
12 OPENINGS ARE
REQUIRED ON
TRANSFORMERS,
BASED ON RATING

NO SUCH SEEPAGE/
LEAKAGE
PROTECTION
KNOWN. IN FACT,
MAY CAUSE IN LIVE
TRANSFORMER.

ARC SENSOR IS IN
QUESTIONS DUE TO
THEIR ‘LINE OF
SIGHT’ PRINCIPLE
AND QUICK, HEAVY
MAINTENANCE.

ﬁl



INTERNATIONAL CERTIFICATES:
ATEX MARKING: PREVENTON

SYSTEM

TRANSFORMER

Attestato di esame CE del tipo

EC-type-examination certificate
( Ex) n. ECM 14 ATEX-B 008 X
Filascinto | sansi defis dirsttive 1954/3/CE - Alegato Il
Aamnd according to 1394/WEC drective ~ Anvex M

ACCREDIA
Allegato | /Annex |

- 8 al Attestato di esame CE del tipo n®
X to EC-type-examination certificate no.

ECM 14 ATEX-B 008 X

Richiedente

Fanghcoe Seclain CTR Manufacturing Industries Ltd. Assembly descripelon

Cinguny iy N Explesion Prevention and Fire  Type PNT, PN, PNOB snc PNS for Transformars reting foem 1 MIVA 55 sbove 250 MVA

ndiine Nager Roac, Pune- $11014, Maharashtrs, India Betinguishing System for Type PR for Rsactor rating IMVAF £ sbove 290 MVAF

Addren Transformers and Reactors Numizer of tre detector fom 3 to 58

::’:’"“"h“ W'WP%WMMMOI The System b perste on cf fed e rwactar % prevent tank splcaion
e g e and s during intarmal fabis rmasttrg 1 an arc.

Adsleme 2nc Fire Edinguizhing Syztem for and Reactars Whan the ryvtem is ac¥vatad 1 raim o6 from the tark 10 rechuce premue end Infects ritrogen g

Asmbly bthenrks of woc

Paz of the Ausamtly {Cubicle & Control Box] are ceted In sale ares, ety (fow detectors,

Quets apparciiets o sifein, 4 Jrikisors 5% wm The et o putecive sylee md sy sccaptsble vl triwformer cormpeveios hxciation valves.(TOM), buticg / ciils box / terssinal box conmerestor

eventusl vadan scomtets sonc Swecitte presactn therwic syral bex) - 3orZorm 3l

Cartificato @ raif slagato dello steaso. Main composents fowat Sanace (Sprivkler)

LEOM, Organissso Notificats n* 1352 b corformish afact. 3 LCM, Notified Body No. 1282 In acisefarce with Actice. 3 of Clrective Bushing / Caibe Box / el S Conaarvator iuiation Velve 30V)

chui Divwttiva 34/4/CE Zel Corsigho delUinicrs Europes del 23 34/9/EC of the Europesn Usion Counc of 23 March 1904, certifes that Transformaer Corsarvetcr lschticn Vabv (1OV)

Marzo 1904, cartiica Che Guests spperecchistire © Eteme 3 thh eguisoent or protective syster wei Seited scoording to the Limit Swixch (ATEX 3 GO TE)

Sretaticne veriticats secords la prooedurs o ol alf alegatc I, & Srocedure st out In Acve (1], comple wth the msentie heshth wns Proeimity Switch (ATEX § G0 16}

conforme el regutat! ——l:w-m-_u aafety recuiremerts for the project end coratruction of eguioment and Encloasre Termiral Box (Sgral Boa) (ATEX 1 G0 T8

progetic e ls o shtomd (e in potertislly Enclosare Tarminel Box (TOV/ECN) (ATEX 1100 16 )

protadone Cestinet! e emers  tlicat II m Wven n Armea |l of the Drecve. Cuticle & Cormrad Boa (Located in vafw areed

Sctarsisimarts sxsicute, Setritl rel slegats § delle Cbwttim.  The - resertne.

Lo verfiche ad | rizsiteti d prowe 3000 regetat] mel tgports 2. | Docament Aet. Decamaent name, twe . de]

———— Uartiakh et Bt AT M/ 5. 902000008 1 | Prosse deecrizecn FPDLANA ~ B 7 29.20 3014

| raqaiat aenuiel & goireszs o 1akite wns mucre dabe e emoti bealth and afety regirements ace aisired by carglance 3 | oo ot mtme FP/DEN/GE - T, 40400014

dmondenss sl el effetiuste  dells  Corformbh with anement mede on coefomiy of Egument to wme

e Apzarmcchiatirs nel conbort! del tequhlt ttem Abegato reqatemerts (Annes i) S | \Fovwrinmis NS -0

g 0| v DL/ - Rev, T -08.10.3004

Guasto Attastato i ssame CI del Hpo & reletho scitanto ol Ths ECtypesmmisation certficste restes only % the cegn,

Srogeits, sl marre i sl prow el azpwecchietins C sliama eCETINtCn a0t oecfied sgISRen: In scrdunce with Cractve 3 | Lating memacion FP/TI/O/0 - Rav. % - 20.10.2004

i protacicrs wecficato In accordo wn e Dicetttve $419/CE 34/5/6C Farther regutwements of the Directive thel be spoled o e
Utaricdt recut! o sustts Diretthve 1f applicms o proceeo & marsdectiring Frooes and spply odition. These reqarements e 5, | St ok snmmen SRS - Rov T-OLOMI0N

— o wlama @m0t covered by this cartificat. 7 | Decarsin
protedcns. Questi requiltl ncn sono ogietic del presecte
esr—

v P, % - 23.10.3014

1 | Detates b ot el Arrwoure |- Bav. 1-25.003014
@ TR R 3 | Prosu tees rapes Arracare 8 - Pav. 1 - 25073004
Tho ol shall s smasion) it She folivwing 10 | Prosec Deawinp Arroire V- ey 5 - CAD0.30L4
> u2-6DT16
Firma AN mdl.:\':acﬂm
Ows-Oate  O3/10/2014 Af_'gﬂl_ﬂm Verbale & vnkatarions Olretevs ATEX S4/0/CE n PRO-2030-008
2 ("
Ry Condlzioni special per un ctilizzo siewro (X)
MW-EWI Special conditions for safw wse [X)
The present ATEX cartificats ix corfiersing thet the deacbed fqument can Se ey Geed i some desited sree, but & s rot s
umto cartiicats, inchian (aliegn, pub exiers rerodom 1cio Iregraiments « sence skcute variszior. dn aczzrding to 14373, BN 14401, EN 14400, EN 34TIY, EN 34234, EN 15089, EN 36009,
This certfcste, amner ncluded. "o Ottwr et Canifiad aeas, ct they sre not part of this cartfioxion (ag. Bchhols rely), e

raraiormer Ituf or the resctor scw not part of this cartication.

Pag 112

Pag 2412

Ente Certificazione Macchine srl R et e e Tt

Via ' Balle 243 - Loc. Castalio df Serravalle - 40053 Vakamopgls (80)

4590816705141 & 53 0516705158 3 mcmiertacarma it wwew.antecerme. ¥ Via Cof Balle 243 - Loc. Castallo df Serravalle ~ 40053 Vikamogyfe (80)

455 0526705141 I #59 0506705154 I acrniertacarm it www. sotecerme. &

REF NR : TR




INTERNATIONAL CERTIFICATES:

TRANSFORMER

CE MARKING: PREVENTION

SYSTEM

Notifica della Garanzia di Qualita della Produzione Allegato alla Notifica Garanzia di Qualita

Produzione

Notification of the Production Quality Assurance Annex te Mot i‘E"C":‘:‘;T;;"EK""" 'Q“ Sm‘mw;“””"““
n. !
2 .n' ,ECM 14 A.TEX_QS 009 Filasciato | sensi dells cirettive 1994/3/CE - Allegata IV
Rilascisto i zensi della direttiva 1994/3/CE — Allegato IV Lrmee! cczorsing b 204 EC rmciivw — Asnax IV
lmund scoording 1o 2904/%EC drectie — Asnex IV Rlehie denite
Rkhiedente rosision
Aplbons o Scxlud ing Industries Lid.
S Sexie e CTR Manufacturing Industries Ltd. e TR Manufacturing | 1td
Comparny Name .
ndiezo - 4 indie indisize Magar Road, Pune- 411004, Msharachtra, India
Addws .
9“‘ " "V £ 1o s Magar Aoad, Pune- 411004, MahaTmshers, India
PMoce of precuction
Tieo & componnts o predotts ¢ jon and Fire inguishing System for Transformers and hpparscchicaoggetta wonmgiienss. Carzifiouis 2 sanmes O del Hipo
peuduct ~ » Equipmant ubjecied = ioncr - Tyra Cartification
B Aaxc o Reactors Expiealon Prevantlce s Fle Extirguiahing Systess EeR 14 ATESE B05X

ot Thisicifiod fivadd i Riectiors

LM, Orgeniamo Notficats n' 1332 i corformith afas. 9 EOM, Notifled Body No. 1282 in scordence with Acticle. 3 of Directhve
dulls Dirwtiive 94/9/C2 del Conuigho def Uniore Eurcpes del 23 34/2/EC of e Europesn Lnkon Counct of 23 March 1994, rotfies to the
Marzo 1994, nctifica o richlecerts che | coetriicrs fw en appiiont thet the menufectirer b« production Susity systsm
tirtarma ol Gualth defle procrone corforme & Guanto pravitto complies with Arnes IV of the Directive.

dal’sliaguto N dells Direttve. Updeted Arvex Btz ol soipment ard protecthve syems with the Wabamoggia (BO) Firmi sstoriczata
Nelslmgeto aggiomets 10n0 slenceti tutts gl spparecch e | numbers of cartficates. i - Dl 1Na2ma Authasmdognatue
atarrd o proterione con | rumert del certitcatl .
Queato certiicats & Sassic 3l razparto o verifics kpettve n Thi cotfcate & Sased o0 S wucl! report no. Vi 80 - MRD- Timikes: F i
Vi 60~ PRE-ATE014-000 emeess | uwedan o R
:;ma-mmmﬁimgﬂn w070 The resuts of peradic sudts of the qualty system |t an integrsl pert of Seodanra- Bxpiry oty BE/RITY : g -

intagrants &l cuedts netio s nctiticaticn. B e = R pvascanny
Guarto Certiioric of Nothcs dels garecche o qualth cefle This Carsficate of Notfiction of sraduction cusity smursnce & valld Chummts sbagutn pud SIS HEMOSoms Iokc IMARTRITAS & s Souns varisscns, masma sl cetfieato & ool e,
produsions & valido fro sl 18/I0/2017 » pud emers rtineto se Gril 16/10/2007 and cen be withdrewn ¥ survelisnce audts thow that iz Aznes oy iy be repmcucnd in Bxasfisrfy asd withast any chasge, ingefier with She crfificie o which e

ule vecfiche Bpettive df sorwglarss fests che | etecs di the qualty systen of production 7o longer compies with the providons
qualth dells produgione non & P conforme & Guants poeirto InAnnex V.

ul' wiaguto V.

in scoords con Ferticolo 30 peragrato 3 delis Diwtthve S4//(3 & In accordence with Adtice 10 peragraph 1 of Oiractive S4M/2C the O
muccaturs (2 3ud prodctio deve emers segats del o 1300 che marking Mt be dclowed by n 1202 that identMes SCM s Notited
ientitca £OM come [Organtimo Notifcais incaricwic Zelts Sody regionatie for superviting the procucson.

prereesiclrauy (€ 1282

::_‘:M'm" o] 171072004 ™ Exwsione- Extnsion I Mstrovo - Reriewsd

Vabamoggie (80) Firme scterizas
Owtn - Dt oInima Authorimd sgnatue

Timbee

Scodesso- Eapiry dete 04/13/2017

Guesto certiicats, compres (slegato, Fub
vy oy n ty churgm.

Ente Certificazione Macchine srl Ente Certificazione Macchine sri
Via Co' Balle 248 - Loc. Castelic & Serravelle — 40053 Vekamogg's (90) " "

s ' Bals Lo Cusballc
B 4 (IETOS 141

REF NR : GTR

429 0516705141 I #59 (514705158 3 scmiertecerma.t www.antscarmalt




TRANSFORMER
EXPLOSION
PREVENTION

SYSTEM

ANY EFFECTIVE TRANSFORMER FIRE PREVENTION
SYSTEM MUST HAVE THE FOLLOWING DESIGN
CONSIDERATIONS:

NO INGRESS OF N2 GAS IN LIVE TRANSFORMER
CALCULATIONS OF QUANTITY OF GAS

CALCULATIONS OF GAS PRESSURE FLOW
OIL DRAIN PIPE SIZE JUSTIFICATIONS
NUMBER OF FIRE DETECTORS

ESTABLISH THE FLOW RATE FOR TCIV

REF NR : GT_R,

L0 SRR



TYPICAL LAYOUT TRANSFORUER

EXPLOSION
PREVENTION
SYSTEM

TRANSFORMER CONSERVATOR ISOLATION VALVE (TCIV)

BUCHHOLZ RELAY
FIRE DETECTOR

SELECTED
INCOMING
PRESSURE RELIEF VALVE OPERATING
/ SIGNALS
BAPID PRESSURE RISE RELAY
N2 RELEASE FIRE
DEVICE EXTINGUISHING
CUBICLE
QUICK
NITROGEN OIL DRAIN VALVE
INJECTION ASSEMBLY
'Y
® COVERED
® o °* o . . - ° ® . N ° ® OIL PIT
°
o ° “ o ° e N ° ‘ o



TRANSFORMER TANK PROTECTION TRANSFORHER

PREVENTION
SYSTEM

TRANSFORMER CONSERVATOR ISOLATION VALVE (TCIV)

OPERATING
SIGNALS
FROM
CONTROL
ROOM /
REL&Y
FAMEL

EUCH HOLZ RELAY

FIRE DETECTOR

wi i i/

RAFID /

PRESSURE
RISE RELAY
RPRR) . e . N2 RELEASE
— n CUBICLE
Y L
P * = -
. QUICK DEPRESSURISATION
NITROGEN NITROGEN VALVE ASSEMBLY
INJECTION INJECTION
FIFE WORK -
oL
| SERARATION
TANK

CTR

REF NR :



TRANSFORMER TANK AND OLTC BPLOSION

PREVENTION
SYSTEM

OPERATING
TRANSFORMER CONSERVATOR ISOLATION VALVE (TCIV) SIGNALS

FROM
UCHHOLS RELAY FIRE DETECTOR gggmﬂ'-
HEHHE RELAY

/ PANEL
NITROGEN INJECTION (OLTC)
T ] I i / __ OIL DRAIN (OLTC)
—
™ - - I/ - IL DRAIN (TANK)
H e
RAPID oLTc +
PRESSURE
\il
HI?EPT‘I%}A TRANSFORMER f N2 RELEASE CUBICLE
REACTOR DEVICE
N, QUICK DEPRESSURISATION
:ﬂ‘gﬁgﬁ VALVE ASSEMBLY
1 Lt CIVIL
WORK
oIL
—_SEPARATION
TANK

REF NR : GTR



TRANSFORMER

AND OIL FILLED CABLE BOXES ey

SYSTEM

TRANSFORMER CONSERVATOR ISOLATION VALVE (TCIV)

T T OPERATING SIGNALS

CABLE BOX CONSERVATOR ISOLATION VALVE (BCIV) | OPERATING SIGNALS
| BUCHHOLZ RELAY RELAY PANEL

-

—_— FIRE DETECTOR

&
RPRR . = - o v OIL DRAIN (CABLE BOX)
I= =i
NITROGEN INJECTION {GABLE EIGK]-
.-‘"# 1
BUCHHOLZ RELAY—"_ = = %f: P
]

CUBICLE
FOR CABLE

o / CUBICLE

RISE RELAY BOX / BUSHING
TRANSFORMER /
(RPRR) REACTOR N2 RELEASE
DEVICE N2 RELEASE

DEVICE
QuICK

DEPRESSURISATION
VALVE ASSEMBLY

NITROGEN
INJECTION
(TANK)

TAMK

CTR

REF NR :



AN . . — ‘ ’ F-=1
REF NR : 50 GTR |



CTR FIRE PROTECTION SYSTEM

odddde o
U""

CTR
REF NR : 50



TESTIMONIAL: TRANSFORMER SAVED DESPITE
PHASE TO PHASE FAULT 200 MVA 220 KV R

PREVENTION
SYSTEM

400kV RS (O&M) Division, Padgha

Office of the

EXECUTIVE ENGINEER
Phone No. (02522) 268255, 268381 400kV RS (O&M) Divn. MSETCL
Fax No. 268152 PADGHE - 421 101

Tah. Bhiwandi, Dist. Thane

No. EE/400kV /RS (O&M)/Dn/PDG/498 Date: 11.05.2007

TO WHOM-SO-EVER IT MAY CONCERN

61 2OORMNVAY TEhetormenr beating af “HT - 2503 Scaing  fault on
03.04.2007 at 400/220kV S/stn., Padghe.

Exocuﬁv'o Engineer =
400kv. RS(O&M) Dn., Padgha.

R::{: GT_RI
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REF NR :

TESTIMONIALS BPLOSON

Punjab State Transmission Corporation Ltd.

e of Addl. S.E. 400/220 KV S/S Dhuri (Bhalwan) Email: srxen-pm-dhuri@pstel.org

Ref: G2/411 Date: 25.7.2016

TO WHOM SO EVER IT MAY CONCERN

Performance certificate

This is to certify that CTR Manufacturing Ind. Ltd. Pune, India make Transformer
Explosion Prevention and Fire Extinguishing System serial number 11:55141 which
was commissioned on 21.08.2012 installed on S00MVA, 400/220Kv AREVA make
transformer bearing (serial numbers T-6865/2,B-30650) at our 400Kv S/S, Dhuri
(Village: Bhalwan), PSTCL Punjab, operated successfully in Auto Prevention mode
during the internal fault occurred on 1.10.2015 and saved the transformer from the
explosion and subsequent fire.

On receipt of signals CTR system gets operated immediately and immediately
depressurised the transformer tank, subsequently Transformer Conservator Isolation
Valve (TCIV) blocked the conservator oil successfully and Nitrogen injection was
injected in the transformer tank. Due to the correct and timely operation of CTR
system, our 500 MVA transformer ICT1 has been saved from the explosion.

Performance of CTR make Nitrogen Injection Transformer Explosion Prevention and
Fire Extinguishing System is very reliable.

For PSTCL
|
\ ) P V7
\ " (s
AT (i /< /
=
SSE (PSTCL) Addl. S.E.
400 Kvs/S DHURI 400K.V.S/SPS.TC.L.
at Vill. BHALWAN DHURI (BHALWAN)

SAVED FROM EXPLOSION

PREVENTION
SYSTEM

ACC

Date : 07.01.2012

To: ACC Uimited

Tikaria Cement Works
PO Gauriganj
CTR Manufacturing Industries Limited Sultanpur-227409
Nagar Road, UPIndia
Pune 411014

Phone 491 5368 244096/279
Fax +91 5368 244479
Dear Sir, www.acclimited.com

Subject: Successful operation of CTR make Nitrogen Injection Fire Protection
System

We are pleased to inform you that Nitrogen Injection Fire Protection System bearing
serial number 22:67552 operated successfully on 19.09.2011 and saved 132/6.9kV.
8/10 MVA transformer during severe OLTC fault and transformer is saved from
explosion and possible fire, secondary damage at our Tikaria (UP) Cement plant

Transformer protections Differential relay trip, Buchholz relay trip and Transformer irip
(master relay trip) signals observed on transformer control / relay panel as well on CTR
Control box in control room. After getting these three signals system operated and oil
drained from top portion of transformer tank, nitrogen gas injection from bottom side
Simultaneously PNRV valve in conservator pipe acted correctly and blocked the
conservator oil

We appreciate performance given by CTR system.

> ™

Thanking you,

Yours faithfully

(‘V \\\\‘\‘é’?‘(
Ashish Kumar Pandey
HOD - ELECTRICAL & INSTRUMENTATION
ACC LIMITED
TIKARIA CEMENT WORKS

Roresvet |

R
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REF NR :

MIESCOR / ASIAPHIL - ROMAGOJV
m @A NMII v

S_WESCOR

|

s

o0 Pevuavence Tower 2000,
Mo deywee, Faskg iy
Tid M3, J432] 6355901 1o 10
Fas Fo. 6320 635531
August 07, 2013
CERTIFICATE
Successful ti Make Tran losion ven m

This is to certify that CTR Manufacturing Industries Limited India make Transformer
Explosion Prevention System bearing serial number 10:55218 commissioned on 230/69Kv,
100MVA transformer of Alstom (AREVA) make at our Clark Development Corporation
substation Philippines, operated succassfully in Auto Prevention mode as per approved
scheme during Intemal fault in the transformer on 06" Aprl 2013 and saved the

transformer from explosion and subsequent fire.

After the internal fault, following relay signals received on CTR control panel and
immediately transformer tank depressurized by quick depressurzation valve by operation
of heavy duty lifting magnet and subsequently conservator oil was isolated by auto
operation of Transformer Conservator Isclation Valve (TCIV), and Nitrogen gas was
injected into the transformer tank. Due to the correct and timely operation of CTR
Transformer Explosion Prevention System, our 100MVA transformer number 3 at Clark

sub-station has been saved from explosion.

SAVED FROM EXPLOSION AND FIRE

TRANSFORMER
EXPLOSION

PREVENTION
SYSTEM

P
H
|

L
|

P
P
|

N
E
S

CTR



MIESCOR / ASIAPHIL - ROMAGOJV

MIESCOR
3 Mode Remehoarcs Toseer 1000 o
Menko Aseave, Posg Oty EXPLOSION

TRANSFORMER

Fal Fo, [832) 4355900 0o 20

Fax Mo, (633] 6355911 PREVENTION
SYSTEM

Summary of transformer protection operation observed on relay panel:
* Differential Relay
* Rapid Pressure Rise Relay (Sudden Pressure Rise Relay)
» Buchholz Surge Relay
= Master (86) Relay

Summary of operation signals observed on CTR Control box Panel:
« Differential Trip
« Buchholz Trip
* Transformer Trip
e TCIV Closed

CTR Make system was installed on 12" March 2011. Performance of CTR make

Trans_taar{er Explosion Prevention system is very satisfactory.
\ )
e
PAY

AN S——
REY O E. BORCES

H Project Director

REF NR : SAVED FROM EXPLOSION AND FIRE GTR
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TRANSFORMER
EXPLOSION

REF NR : GTR



PROVEN TRACK RECORD: RELIABILITY BPLOSION

PREVENTION
SYSTEM

« OVER 9600 SYSTEMS SUPPLIED WORLDWIDE.

« MORE THAN 1200 TRANSFORMERS RETROFITTED.

 SUITABLE FOR MINIMUM 750 KVA, UPTO 1500 MVA
UPTO 765 KV VOLTAGE CLASS.

« TECHNOLOGY PATENTED IN OVER 95 COUNTRIES.

« OVER 10600 MVA SAVED FROM EXPLOSION AND
SUBSEQUENT FIRE. (8 MVA UPTO 500 MVA)

« NO INCIDENTS OF SYSTEM OPERATION WHEN NOT

* DESIRED (MALFUNCTIONING) REPORTED.

REF NR : GT_R,



TRANSFORMER

EXPLOSION
PREVENTION
SYSTEM

Thank you
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ELECTRICAL SAFETY

Fault Protection in LV system
Fire & Electrocution

Referance

IS 3043: Code practice of Earthing

IS 732 - 2016 (draft): Code practice of Electrical Wiring Installations
IS/IEC 62305: Lightning Protection

IEC 60364-5-53,54 & 4-44



Electricity and Fire

Video of fire in a junction box
Removed due to big file

Find out an
extinguisher and
use it

Wait until the
fire fighting
system operates

CAPE

ELECTRIC

Your options

DEPABTMENT
Call for help

Switch-off power

If no one notices???



Electric Shock Values in Humans CA

ELECTRIC

Solution: Automatic Disconnection of Power Supply before the prescribed time
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TABLE 8 DISCONNECTING TIMES FOR
DIFFERENT TOUCH VOLTAGES

CAPE

ELECTRIC

PROSPEC- CONDITION |* CONDITION 2%
TIVE — A B -
TOUCH Z 4 Z 4
VOLTAGE / - /
. | | 1IS732 & 1S3043
(V) Q) mA) (s) () (mA) (s)
25 015 23 s
50 1725 29 5 925 54 047 220voltfault
75 1625 46 060 85 9] (30 Finalcircuit
90 1600 56 045 780 115 025 N
110 1535 72 036 730 151 o018 0.17sec-dry condition
150 1475 10 027 660 227 0-10 _ 0-032 sec - wet condition
220 1375 160 017 575 383 0035
280 1370 204 012 570 491 0020
350 1365 256 008 565 620  —
500 1360 368 004 560 893  —

*Dry or moist locations, dry skin and
resistance.22

TWet locations, wet skin and low floor resistance.

significant floor




Terminology and method of protection CAPE

direct contact indirect contact
Protective Basic Protecti n _
Measure asic rrotection Fault Protection
Automatic
Insulation of Disconnection
live parts or
or
ELV
Barriers or or
enclosures
Separation
or
Double

direct contact = basic protection

| .
Indirect contact = fault protection nsulation



Concept: Shock Protection (1S732: 4.1.2) CAPE

E T___
+ g
’ 2. With basic rotectiorJ enclosure
1. No basic protecticln P ( )

L o) &/\\%
3“ | \
E L

L J}? -

L |
N
E

—

3. No fault protection

4. With fault protection (isconnec

ion of supply)



IS 732 & IS 3043: Primary Protective Device is an OCPD CA

ELECTRIC

Occurs when any lines come in contact
with each other or the earth

e
é B0 e—

Short-circuit

|||-

1 2 3 5 10 20 30
multiple of rated current——a-




IS 3043 & 1S732 - Fault Protection -TN system CAPE

EEEEEEEE

TN — Metallic connection between Neutral of source and Exposed
conductive part

This metallic connection offer low resistance path resulting in high
fault current ensuring quick disconnection of supply

Primary protective device — fuse, cutout fuse, MCB, MCCB, ACB

Fault loop impedance shall be lower enough to ensure enough
fault current flow

If fault loop impedance is not low, install a PME system to reduce
fault loop impedance

Industrial system follow TN-S with PME
Public distribution TN-C-S with PME



Typical LV System: TN-C, TN-S, TN-C-S, TT, IT CA

ELECTRIC

e o—{Jocwd] | o—ne (Toceo] |
. § » § L to Body
2 3 L to Body 2 H] fault
S E i‘é fault S E g
g - g - Ltp N fault
3 3 Ltp N fault 3 4
T|__oPEN o cl | T4 N o -
- ~___PE p
Combined N and Body = O

Separate Body to Source connection

SIS, /e

o—Line Of Jocpo| H [reo] |—‘ o-tine Of Joceo| H [reo] |—‘
L to Body L to Body
Ltp N fault Ltp N fault
TS N

C o s T N O T

PEN Conductor PE PE

\

a4

{
¢

AR/, /L L ¥ AN 7 L

e Safety — Automatic disconnection of Supply during a fault
* How — Loop impedance shall be adequately lesser so that enough fault current flows within a short
time so that protective device operate faster



TN-S System CAPE

Line

O (O |ocpD
o IS L to Body
g % fault
§ E Lto N fault
(®) .00
< o
To N O S
~__PE -
\J/

Separate Body to Source connection

Y NN a

TN-S Network — OCPD is the primary protector
Separate Neutral and Protective conductor (PE) throughout



TN-S System with PME CAPE

O Line O |ocpD
o IS L to Body
g =z fault
G ) 1S 3043: Indian TN-S
e N L to N fault

TS N

~___PE >

Separate Body {o Source corjnection

O 0

W A YN/ /4

Indian TN-S reduces Fault Voltage (A\U) in PE conductor
AU - created between Exposed conductive parts and Extraneous conductive parts



TT System CAPE

EEEEEEEE

Line

O O loco] [H |rep
L to Body
. fault
S TT Network - RCDis a “must” )
Lto N fault
e N o T
PE

O 1 L H  d

Source and installation are earthed separately
OCPD and RCD are primary protective device



TN-C-S System CAPE

EEEEEEEE

o—ne O [oceo| H |rep
L to Body
fault
S TN-C-S Network )
Lto N fault
TS N C o S
PEN Conductor PE

/ Barth (eg. Soil) /ALLLL 7SS LTSS LT ST ST S S LELL S S

TN-C-S is used in Public Electricity Network

Combined Neutral and PE conductor in distribution (PEN conductor)
At the origin of installation, PEN is divided to PEand N

OCPD is the primary protection & RCD is additional protection



TN-C-S System with PME CAPE

EEEEEEEE

Line

O O |oceo| H [rep
L to Body
. fault
S TN-C-S with PME *
L to N fault
PEN Conductor PE

SO 1/ L Y e Il

Important — Link between N and PE at the origin of installation
Earthed Neutral reduce problem due to Neutral breaking

Additional RCD as a secondary protector improves safetyin TN-C-S.

Additional earth electrode at origin of installation further improves safety.



TN-S System — Loop impedance (eg earth fault) CAPE

EEEEEEEE

L1
) ) )

OCPD

~ Live

\ metallic
body

T N S l

Separate Body to Source connection

W A A A i A i i

Z,x 1, < U, or Z,<U, /1,

Z, =fault loop impedance,
I, = current ensuring the automatic operation of disconnecting device
U, = conventional voltage limits.



Maximum Permissible Earth Resistance norm — 153043 CAPE

L1 )] |0CPD q—‘

- Live
metallic
body

PE conductor
OCPD =250 amps MCCB.
Z.=1.0Q I, = 230 amps. Device will never trip. Danger
Z,=05Q I, = 460 amps. Device will trip after long time Danger
Z2,=0.1Q .. =2300amps. Device will trip quickly. Safe

Low Loop resistance = More Fault current = Fast operation of Protective Device
Resistance of PE conductor plays major role in TN-S Network during an earth fault



MPERN - 153043 (New introduction) CAPE

ELECTRIC

11.5.1 Earth Fault Loop (MPERN-1)
To generate sufficiently high fault current so as to blow / trip Fuse / Miniature Circuit Breakers (MCBs) within ‘Safe
Time Limit’ specified in IS 8437, while IS/IEC 60898-1. gives Tripping Time-Current Characteristics of MCBS.

Both have a common ‘TIME’ axis. Coordinating these two Indian standards. MPERN have been arrived at as under:

Table-9 gives the aggregate value of MPERN-1 in fault loop for various ratings of MCBs.

TV T SHK X CURRENT RATING OF MCB IN AMPERES

Ref Table-8. IS 3043 6 10 16 25 32 63 100
& IS/TEC 60898-1 REQUIRED EARTH RES (ER) IN OHMS
S50 | 5.00 | 29 40 | 2.08 | 1.25 0.78 0.50 | 0.39 0.198 | 0.125

75| 0.60 | 45 10,0 | 1.25 | 0.75 0.469 | 0.30 | 0.234 | 0.119 | 0.075
90 | 0.45 | 56 12.0 | 1.25 | 0.75 0.469 | 030 | 0.234 | 0.119 | 0.075
110 | 0.36 | 72 125 | 1.47 | 0.88 | 0.55 0.35 0.275 ] 0.14 0.088
150 | 0.27 | 102 | 13.0 | 1.92 | 1.15 0.72 046 | 0.361 | 0.183 | 0.115
220 | 0.17 | 160 | 13.0 | 2.82 | 1.69 1.058 | 0.68 0.529 | 0.269 | 0.169
240 | 0.15 | 175 | 13.2 | 3.04 | 1.82 1.137 | 0.73 0.569 | 0.208 | 0.182

Where TV= Touch Voltages. T = ‘Safe Time Limit’ in seconds, SHK = Electric Shock intensity in milli amps, FC =
Fault Current = X * MCB Rating. ER = Aggregate Earth Res in fault loop in ohms = TV / FC, E = Earthed Terminal.
L = Phase. N = Neutral. SE = Source Earth., CE= Consumer / Equipment Earth, EF = Earth Fault.

Table-9 : Max Permissible Earth Resistance Norm, MPERN-1
(Dry Location. Significant Floor Resistance. Dry Skin)



Accident - Example CAPE

ELECTRIC

L1 OCPD

- Live
metallic
body

To\ N S

PE conductor

Corroded joints will increase the resistance of PE conductor (eg. 0.5 Q)

Problem No — 1: OCPD will take more time to trip
Problem no - 2: Joints are not strong enough to handle Short Circuit current

(result - fire, flash over, accident)



IS 3043 - TN - S with PME for industrial system

CAPE

ELECTRIC

| -
Q v %) wn
= S e c 2 o
o © = = S S
Y © ©
c S Q o ™M )
LN LN e
= o X TN © 3
. -
Line . I AN AN I AN \
Neutral
Mains .
incoming DB Sub DB Final
DB
@ L 4 g
¢ ®
TN-S system

Where there is a separate Neutral and protective conductor through out the system

TN-S system with PME
Grid interconnects Neutral of the source and exposed conductive parts

Vertical electrodes are additional



Public LV supply: Regulation in UK & in Europe CA

ELECTRIC

Z. is provided by the Utility (supplier)
Protective device at the incoming is ided based on Z,
Z._is the fault loop impedance of power supply network

Supply Distribution

Terminals Board Equipment

(Ze)

‘l

-

Path of earth
P fault current

|«€—————Supply Network » < Installation >
Path of earth fault loop impedance TN-C-S system.



CEA regulation CAPE

EEEEEEEE

Regulation: 16

(4) Save as otherwise provided in these regulations, TN
system of earthing as per IS 732 shall be followed by the
Supplier to carry out the purpose of this regulation.

Regulation 43

(1) neutral conductor of a 3-phase, 4-wire system and the
middle conductor of a 2-phase, 3-wire system shall be earthed
by not less than two separate and distinct connections with a
minimum of two different earth electrodes or such large
number as may be necessary to bring the earth resistance to a
satisfactory value as per |1S: 3043 both at the generating
station and at the sub-station.



1S3043 - Safety CAPE

19. SELECTION OF DEVICES FOR AUTOMATIC
DISCONNECTION OF SUPPLY

19.1 General - In general, every circuit is provided with a means of
overcurrent protection. If the earth fault loop impedance is low enough to
cause these devices to operate within the specified times (that is,
sufficient current can flow to earth under fault conditions), such devices
may be relied upon to give the requisite automatic disconnection of
supply. If the earth fault loop impedance does not permit the overcurrent
protective devices to give automatic disconnection of the supply under
earth fault conditions, the first option is to reduce that impedance. It may
be permissible for this to be achieved by the use of protective multiple
earthing or by additional earth electrodes. There are practical limitations
to both approaches.




IS 732: 2016 (draft) Code of Practice for Electrical wiring installations CAPE

ELECTRIC

1. Scope

2. Reference

3. Terminology

4. Fundamental Principles, Assessment of General Characteristics

5. Selection and Erection of Electrical Equipment

6. Initial Verification and Periodic Verification of an Electrical Installation

Section 6. VERIFICATION

6.2.1.1 Every installation or change(namely addition or changes) to an existing
installation shall be verified during erection, as far as reasonably practicable,
and on completion, before being put into service by the user.

Single party certificate, Two party certificate, Three party certificate

Building classifications by the authority

Seperate wiring rules for corridors in case of difficulty in evacuation
Models forms for testing

Specified meters



CONTINUITY OF CONDUCTORS

Continuity of earthing conductor,
main bonding conductors,
supplementary bonding conductors

Sequence of test for initial testing

and radial circuit conductors

Continuity of ring final circuit
conductors (line, neutral and cpc)

In Europe and USA - L.V System is energized after this
test

INSULATION RESISTANCE

Circuits generally
Site applies insulation

Circuits using SELV, PELV or
electrical separation

BASIC PROTECTION BY A
BARRIER OR ENCLOSURE
PROVIDED DURING ERECTION
INSULATION
RESISTANCE/IMPEDANCE OF
WALLS AND FLOORS

POLARITY
VERIFICATION OF VOLTAGE DROP
EARTH ELECTRODE RESISTANCE

FAULT LOOP IMPEDANCE

Line-earth fault loop

Line-line fault loop (electrical
separation to Regulation 418.3)

PROSPECTIVE FAULT CURRENT
CHECK OF PHASE SEQUENCE

TESTING RCDs BY RCD TEST
INSTRUMENT
RCDs for fault protection and RCDs
for additional protection
RCDs for fire protection

FUNCTIONAL TESTING
Switchgear (including RCDs),
controlgear, assemblies, drives and
interlocks and the like

Test Report formats are uniform which is provided in
relevant National Standards / IEC standards

(=]
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20
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-

In case of an electrical accident, if it is found due to
wrong testing or wrong operation of protective
device, the person who conduct test is liable to pay
compensation

be required where the protective measure has been used.

if not all, installations. Unshaded boxes signify that the test may

Note: Shaded boxes indicate that the test will be required on most,

SUPPLY
ON
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Fault loop impedance measures for
industrial and commercial installtions

Double earthing for redundancy and
reduction of fault loop resistance

1S3043



Protection against shock

CA

TABLE 8 DISCONNECTING TIMES FOR

ELECTRIC
IS = 3043 - 1987
SECTION 3 EARTH FAULT PROTECTION IN CONSUMER'S PREMISES

: R . TABLE 8 DISCONNECTING TIMES FOR
18. EARTH FAULT PROTECTION IN  function of its duration likely to produce a given ~

INSTALLATIONS effect are two components which help in establi. DIFFERENT TOUCH VOLTAGES

. ) shing a relationship between prospective touch

18.0 Basic  Philosophy of Earth  Fawlt 5000 and its duration which will not result in
Protection harmful physiological effects for any person.

18.0.1 The rules given in this Section are ~ . . -~ -
applicable to installation below 1 000 V ac. _ Table & shows the values of disconnecting PROSPEC- CONDITION 1* CONDITION 2%t

times ¢ for given touch vollages for two most ’ " a

18.0.2 Amongst other things, protection against  common conditions. FrNveEe — - - A
shock in case of a fault (protection against e . . t I
imdirect contact) is provided by automatic rouvcH A)

disconnection of supply. This protective measure
necessitates  coordination of the types of system
carthing and the characteristics of the protective
devices. This Section discusses the basic criteria
for achicving this protection,

18.0.3 Protection against electric shock both
in nmormal  service (protection agaimst direct
contact) and in case of fault (protection against
indirect contact) can be achicved by scveral
mcasures, Details of achieving protection through
the choice of an appropriate protective measure
is the subject of IS @ 732%, One ofsuch measures
is  protection by automatic  disconmection of
supply.  Automatic disconnection is intended to
prevent a touch voltage persisting for such time
that a danger could arise. This method necessi-
tates co-ordination of (a) the type of system
carthing, and (b) characteristics of protective
devices. Description of the types of system carth-
ing permitted and the requirements for carthing
arrangements and protective conductors vis-a vis
protection against shock is the subject of this
code.

18.0.4 Protective measure by automatic dis-
connection of supply following an insulation fault
relies on the association of two conditions given
below:

a) The existence of a conducting path (falt
loop) to provide for circulation of fault
current (this depends on type of system
carthing); and

The disconncction of this current by an
appropriate device in a given time

The determination of this time depends on
various paramcters, such as probability of fault,
probability of a person touching the equipment
during the fault and the touch voltage to which a
person might thereby be subjected.

Limits of touch voltage arc based oa studies
on the cffects of current on human body (see
IS : 8$437-1977%).

18.0.5 The study of the c¢lectrical impedance
of the human body as a function of touch voltage
and magnitude of current flow in the body as a

—
*Code of practice for wiring installations

tGuide on effocts of curreats passing through the human
boedy

b

34

DIFFERENT TOUCH VOLTAGES

PROSPEC CONDITION 1+ CONDITION 3t
Tive  — S
’ A ol
vomeee 4 1 ' a4 !
(28
) () (mA) () (5 (mA}  (s)
25 — — - 075 23 8§
1728 2 S 95 S8 0w
75 1628 4 060 225 9 oo
%0 160 S6 045 780 1S 028
1o 1835 72 036 A L 018
150 1478 we 027 660 227 010
22 1375 140 017 &35 383 08
2% 130 2 012 50 # 000
150 135 2% o0x 5 6 -
00 1360 308 004 560 x93 —_

*Dry or moist locations, dry skin and significant foor
resistance. 22

1Wet locations, wet skin and ko floor resistance

18.0.6 1t is necessary, therefore, to apply these
results emanating out of IS : 8437.1977* 10 the
various carthing systems. The disconnecting times
specified for dafferent circuits in this code follows
basically the summary in Table 8, i addition
taking into account the likehihood of faults and
likelihood of contact

18,07 TN Sustems — All exposcd  conductive
parts shall be connected to the carthed point of
the lower system by protective conductors, The
protective conductors shall be carthed near cach
power transformer or generator of the installation.
If other effective earth conncctions oxist. it is
recommended that the protective conductors also
be connected 10 such points, wherever possible.
Earthing at additional points as evenly as possible
is desirable. [tis also recommended that protec-
tive comductors should be carthed wheee they
enter any buildings or premises,

The characteristics of the protective devices
and the cross-sectional area of conductors shall be
so chosen that if & fault of negligible impedance
occurs any where between a phase conductor and

*Guide oo cffects of currents passing through the
haman body. " .

VOLTAGE 4 / : /

U,

(V)
25
50
75
9()
110
150

220

280

() (mA) ()
075 23 5

925 54 047
825 91 030
780 115 025
730 151 018
660 227 0-10
575 383 0035

570 491 0 020

() (mA)  (s)

1 725
| 625
1 600
I 535
| 475
1 375
1 370

29 5

46 060
56 045
72 036
102 027
160  0-17
204 012
350 1365 256 008 565 620
500 1360 368 004 560 893

*Dry or moist locations, dry skin and significant floor
resistance.22

TWet locations, wet skin and low floor resistance.

220 volt fault
0.17 secfor dry condition
0.32 sec for wet condition




Method of Protection against shock

18.2 Earthing of Installations

18.2.1 Protection Against Indirect Contact (Against
Electric Shock in Case of a Fault) — Protection
against indirect contact is achieved by the adop-
tion of one of the following protective measurgs:

a) Safety extra low voitage:

b) The use of Glass Il equipment or by equ
valent insulation;

¢) A non-conducting location;
d) Earth free local equipotential bonding;
e) Electrical separation; and

f) Earthed equipotential bonding and auto-

matic disconnection of the supply.

. NOTE | — The primary concern of this Code is (d)

18.2.2 Earthed Equipotential Bonding and Auto-

matic Disconnection of the Supply — The two aims of
this protective measure are to:

a) ensure that when an earth fault occurs, the
voltages appearing between exposed con-
duetive parts and extrancous conduetive
parts in the location served by the installa-
tion concerned are minimized; and

b) ensure rapid disconnection of the circuit in
which that earth fault occurs.

36

CAPE

ELECTRIC

In order to meet (a). a zone is created by
first connecting all extraneous conduetive parts by
means of equipotential bonding conductors to the

main carthing terminal or ecarth electrode(s) of
the installation.

The zone is completed by the connection of
all exposed conduetive parts of the circuits in the
installation and of current-using equipment fed
from those circuits to the main earthing terminal
(or installation earth clectrode) using circuit
protective conductors.

Whilst such a zone is called an equipotential
zone, this does not mean that voltages cannot
exist between conductive parts in that zone when
an earth fault occurs. The voltages referred to
earlier (see 18.1) will stll exist between the
exnosed conduetive narts of nerfectlv sound eauin-

The second aim of this protective measure is
met by limiting the upper value of the earth fault
loop impedance of each circuit to a value deter-
mined by the type and current rating of the pro-
tective device concerned such that, on the
occurrence of an earth fault (assumed to be of
negligible impedance), disconnection will occur
before the prospective touch voltage reaches a
harmful value.



Method of Protection against shock
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18.2.4 Exposed Conductive Parts — Exposed con-

ductive parts

that are required to be connected

by means of protective conductors to the main

ecarthing terminal
installation are as follows:

(or ecarth electrode) of the

a) All metalwork associated with wiring sys-

tem

(other

than current-carrying parts)

including cable sheaths and armour, con-
duit, ducting, trunking, boxes and catenary

wires:

C)
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tive conductors of the circuits concerned.

The exposed metalwork of transformers
used in the 1nstallation other than those
that are an integral part of equipment.
The secondary windings of transformers
should also be earthed at one point of the
winding, unless the transformer is a safety
isolating transformer supplying a part of
the installation where the protective
measure ‘'electrical separation’ 1s being
used).

Exnosed conductive ovarts that (because of
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TN-S Neutral must be connected to earth only at one place STRICTLY TO
AVOID Neutral circulation current and functional reference shifting

TN-C-S Neutral shall not be connected to earth in the building

Transformer body shall be connected to (MET) Main Earth Terminal

Neutral connected to MET

MET connected to earth electrode

This means Transformer Neutral is not connected to earth electrode directly.

What is followed due to regulation 43 is in conflict with 1S3043



1S3043 - Safety CAPE
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19. SELECTION OF DEVICES FOR AUTOMATIC
DISCONNECTION OF SUPPLY

19.1 General - In general, every circuit is provided with a means of
overcurrent protection. If the earth fault loop impedance is low enough to
cause these devices to operate within the specified times (that is,
sufficient current can flow to earth under fault conditions), such devices
may be relied upon to give the requisite automatic disconnection of
supply. If the earth fault loop impedance does not permit the overcurrent
protective devices to give automatic disconnection of the supply under
earth fault conditions, the first option is to reduce that impedance. It may
be permissible for this to be achieved by the use of protective multiple
earthing or by additional earth electrodes. There are practical limitations
to both approaches.




IS 3043: Industrial and commercial Installation CAPE
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22.1.2 Above 240 V should be designed as a PME system with separate
protective conductor. The neutral of the transformer should be connected to be
earth electrodes by duplicate connections and adequate number of earth
electrodes should be provided with interlinking earth bus for getting an optimum
value of the earth resistance depending upon the setting of the earth fault/earth
leakage relays and also to limit the extent of rise of potential. The earth fault
current can be of the order of symmetrical short-circuit current and hence the
thermal design of the earth bus and the earthing system should depend upon
the maximum symmetrical short circuit current available. The duration of the
earth fault current according to the existing design practice is 3 seconds.
However, in case of installations where adequate protective arrangements have
been incorporated so as to instantaneously isolate the system in the event of an
earth fault, a lesser duration can be considered for design purposes.

TN-S with PME

Transformer “Neutral” 2 connections to Earth “Double Earthing”
Interlinking Earth Bus

Short Circuit duration can be less than 3 seconds



IS 3043: Industrial and commercial Installation CAPE
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22.1.3 As far as the value of the earth resistance is concerned, the objective from the
point of safety consideration is not to attain minimum value of the earth resistance as is
sometimes understood. But the consideration should be whether there is adequate co-
ordination between the practically obtainable value of the earth resistance and setting
of the protective devices. ..... Placement of electrode, area and size of grid depend on
electrical installation, earth grid continuity resistance with in the limit. ......... However, in
the case of a protective multiple earthing system where the neutral of the supply
transformer and the non-current carrying metal parts in the system are interconnected
by the common earth grid, which is designed for the prospective fault current, there is
no reason to design the earth electrodes assuming that total earth fault current is
dissipated through the earth electrodes. However, depending upon the value of the
earth resistivity, a percentage of the current may flow through the mass of the earth as

Earth resistance...... coordinated to tripping of protective device
Common Earth Grid interconnects Neutral of transformer and Body of load
No need to design earth electrode for total fault current



IS 3043: Industrial and commercial Installation CAPE
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22.2.1 The main earthing conductor will be run in between standard earth electrodes
conforming to specifications and distributed uniformly around the working area. All the
non-current carrying metal parts of the equipment, switchboards, etc., will be solidly
connected to this earth grid and equipotential bonding conductor by duplicate earth
connections of adequate size. For interconnecting switchboards protected by HRC fuses
to this earth grid, the size of interconnection need not be more than 75 mm? copper or
its equivalent. In laying out the earth electrodes and the earth conductors, all efforts
should be made to maintain a uniform potential gradient in and around the work area.
The transformer neutral should be solidly connected to this grid by duplicate earth
connections, one going directly to earth electrodes and other going to the common
earth bus. The size of the neutral earthing conductor should in no case be less than that
of the size of the main earthing conductor.

Double Earthing of equipment and switchboards
One to Grid, another to Earth Bonding Conductor (PE conductor)

Double Earthing of Transformer
One to Grid, another to Earth Bus bar



IS 3043: Industrial and commercial Installation CAPE
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22.2.2 The earth grid should be run at a minimum depth of 50 cm below ground.
When bare conductors are used as earth grid, this can also be assumed to dissipate
the fault current to the mass of the earth

22.2.3 The continuity resistance of the earth return path through the earth
grid should be maintained as low as possible and in no case greater than
one ohm.

22.2.4 In the case of EHT substations, where there is possibility of the ground potential
attaining very high values (of the order of 5 kV and above) in the event of an earth
fault, the earth grid design should be based on the tolerable limits of the potential
gradient in the substation area, and the step and touch potential due to fault
conditions.

Earth Grid is the Earth Electrode

Periodic inspection of Continuity Resistance of Earth grid ensures the metal grid
in soil is not corroded and disconnected
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CHANGEOVER FACILITY

PRIME (AUTOMATIC OR MANUAL) INCOMING
MOVER GENERATOR R Ra ELEC BOARD
v °|' 0 LV SUPPLY
== 5 —Bo- E T
<D R 1
[ ]
e

EXTRANEOUS

CONDUCTIVE

PARTS R -
L

- W - - s &

S EARTHING BAR
Note: Neutral Link — Need to be

disconnected while checking

1. Cable sheath earth if provided/ shown - - - loop impedance Line to Neutral

2. PNE link if provided/shown
3. Changeover switch could be 3-pole with linked neutral.

Connected to an Earthing Bus Bar
Bus Bar is connected to Earth Electrode

INDEPENDENT EARTH ELECTRODE
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Line

L to Body
fault

Panel

L to N fault

I_O

ST TN T 777777777 T 7T T T T T T T T T AT T 7

/7 7 7 L 77 7 77 7 7 777

PME grid / common earth grid / Supplementary PE

Two distinct and separate fault return path which reduce loop impedance and fast tripping
of protective device

PE conductors should be installed in close proximity (i.e. in the same conduits, on the
same cable tray, etc.) along with the live cables of the related circuit
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TN-S system
Where there is a separate Neutral and protective conductor through out the system
TN-S system with PME /@0
Grid interconnects Neutral of the source and exposed conductive parts /c?/ ’\,\;
{4 J }
- G L " \\ \Q
Vertical electrodes are additional \Gisi/
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TN —C-S systems are not followed by utilities

TN =S systems are not followed in industries

Fault loop impedance is unknown

Fault loop impedance is never measured

Non operation of protective device due to 1 to 5 result in accidents and fire

Solution:

Few small changes in CEA regulation
Awareness about the way of achieving “earthed equipotential

bonding and automatic disconnection of supply”
Standard installation guideline by CEA in line with 1IS732 and 1S3043

Cape ElectricPvt Ltd

A-41(B), SIPCOT, Oragadam
Kanchipuram, Chennai— 602105

THANK YOU i
Ph. +91 44 7101 8100 (30 lines)

Mob - +91 99625 22244
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