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PROjECT HEADS, ARCHITECTS & 
CONSULTANTS’ CONCLAvE (PACC) – 2022

Special Coverage on Highlights

The 8thth edition of PACC was held in Goa between 3rd & 5th of March’22.
Location: The sprawling and spectacular premises of Taj Residency and Convention center

PACC is one among the most prestigious flagship events of FSAI being executed annually. However due to 
the pandemic restrictions, there was a gap of two and half years since the previous conclave of 2019 at Dubai. 
This event series has already crossed a number of mile stones in terms of Participation , High quality agenda, 
Engagement with business tycoons, Motivational talks, Vibrant panel discussions, Presentations by renowned 
Professional experts from different fields, Inspirational support from sponsors, Giant Expos as well as their 
footfalls , Felicitation of of Lifetime Achievement and Bravery awardees. 

Adhering to the rich tradition being followed, this time also the event received the blessings of a spirituality 
leader - Param Poojya Swami Gyanvatsal of Shri Swaminarayan cult (BAPS). After leading the Sacred lamp 
lighting ceremony to mark the beginning of the conclave, Swamiji offered a mind-blowing discourse on the high 
relevance of moral values in every walk of life. In fact, he drew an amazing parallel between the functioning of 
FSAI and spiritual organizations like BAPS.  This was in relation to a number of administrative cum technical 
tactics as well as training programs including preventing/ controlling of serious fires, there by saving of lives, as 
well as assets and protecting the environment.. In the same vein there is a dire need for utmost care, determination 
and mental capability to win over the tension, agony, stress, strain, anger, ill feeling and resultant consequences.  
Otherwise they can culminate into lacking friendship, mutual enmity, loss of mental peace, social imbalance, 
strife, violence etc., in social life. Consequences could be no less but even more serious than the fire incidents 
we witness and try to tackle. Adherence to Ethical views as well as practices, feeling of brotherhood, better 
understanding of other’s feelings etc., views, compassion, sincerity, nurturing of love and affection are very 
essential to douse / cool down such ‘fire like’ situations.
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The inaugural address by Dr. DK Shami, Fire advisor to Govt. of India and DG of Nagpur Fire service College 
was very enlightening. He covered a number of current issues in the fire safety domain, research and development 
that take place and help create better as well as advanced designs related to fire resistant structural work, building 
materials, equipment, appliances etc., These need to be supported by school/college curriculum review and 
mass awareness creation on fire safety along with uncompromising compliance of codes and standards.

Others who joined the chorus of the glittering start included M/s.Suresh Menon, National President of FSAI, 
Pankaj Dharkar Presidential member on National advisory council of FSAI along with M/S. Mukesh Shah, Ashok 
Menon and Rajnish Agarwal along with the representatives of Main sponsors as well as few other dignitaries..

Shri. Shripad Naik, Hon, Minister for Tourism, Ports, Shipping and Waterways, Govt. of Goa graced the final 
and concluding “Award Night Function” as chief guest. He appreciated the various fire safety as well as security 
voluntary service initiatives facilitated by the FSAI leadership and its member fraternity. The special contribution 
offered by the association during the toughest Covid time was also highlighted. He assured full motivational 
support and assistance to the association to undertake any new activity, training, technical studies, audits etc., at 
Goa as part of its “Surakshti Bharat” mission
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Galaxy of Awardees
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There were also three awesome motivational talks spread over three days and graced by M/S.  Luke Coutinho, 
Integrative Lifestyle Medicine and Life Coach, Varun Malhotra, Director, EIFS and Ashish Vidyarthi, Actor 
and Motivational speaker & Co-Founder Avid Miner

In all there were about 25 presentations (from expert professionals as well as sponsors/ product developers) and 
12 panel discussions (Under the newly conceived ‘Techvarta’ segment) . Screening of relevant videos as well as  
Question Answer sessions and engaging with the participants provided additional impetus.
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Dear Friends,

To begin with, it is heartening to mention about the successful completion of 8th edition of FSAI’s annual flagship program 
PACC (Project Heads, Architects and Consultants Conclave) held between 3rd and 6th of March, 2022 at Taj Resorts & 
Convention Centra, Goa. This event was conducted with great fanfare this time after a gap of two and half years. We all 
had gone through some tough times during this period. This was a congregation to recognise India’s fighting spirit and 
resilience shown to get back to normal life.

It was attended by over 500 people from across India. We are extremely grateful to all the 58 Sponsors who supported 
us in making this event a grand success.  Most importantly we had representatives from Major end users, Architects, 
Consultants, Decorated Government Officers, Manufacturers and System Integrators. The attendance at the motivational 
talks, seminars and Expo was stupendous. More importantly for the first time ever Security & IOT companies chipped in 
with record breaking participation. These achievements are truly reflective of the confidence the stakeholders have shown 
towards the efforts put in by our association. The great contributions from all the motivational speakers, elite moderators, 
distinguished panellists and experts and exhibitors bore testimony to the success of this mega event. 

Yet another point of significance to be shared is about the annual budget for 2022-’23.  The home ministry which deals 
with fire service as well as security got a sizable financial allocation as in the past along with an incremental enhancement. 
Among other important aspects this fund is aimed at modernisation of police forces, intelligence gathering apparatus, 
women safety and cyber security. Along with Police and various other security cum para military agencies, the Central 
Intelligence Bureau, a key domestic internal agency is also in the reckoning. Therefore, 
the coming months are expected to witness proper and effective utilization 
of this bonanza. They could be in the areas of resource creation cum 
mobilization, infrastructure development, MSME’s contribution with 
reg. to equipment manufacturing and distribution, training cum other 
promotional activities etc. Accordingly, let us eagerly look forward 
to adequate developments and expansions in these fields for the 
benefit of our members at large. 

While we are continuously growing with a number of new members 
joining us. It is important that to achieve “Surakshit Bharat” we need 
a much larger team. Accordingly, through this communication I am 
requesting all of you to attract more citizens and establishments 
to our fold so that we can march towards our goal. We had also 
started “Surakshit Naari” program last year as we strongly believe a 
Surakshit Bharat is not possible without Surakshit Naari. Hence, we 
also need more and more ladies to join the association.

The upcoming month of April is very special to Fire and Life safety 
and there would be a weeklong observance of National Fire Service 
Day which falls on 14thApril 2022. All of us must come forward and be a 
part of this serene occasion by paying tributes in memory of those valiant 
fire service warriors who sacrificed own lives at the altar of duty 
while saving many others during a Major disaster at the 
erstwhile Bombay dock in 1944. We shall also 
take a pledge to do the best when it comes 
to the prevention and control of fire risk 
while remembering those brave hearts. 

Once again, wishing you the very best,

From the President

Yours sincerely, 

Suresh Menon
President – FSAI
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Dear Friends, 

At the outset my heartiest greetings to all!

Fiscal spell is as important as the calendar year. Fire service cum life safety and security segments received due recognition in 
the ’22-’23 union budget allocation as in the past. Let us remain optimistic that utilization of the sanctioned funds would 
be diligently executed. In retrospect, this would facilitate the generation of additional resources, more of infrastructure 
expansion as well as human resource enhancement. Besides, it would also complement the efforts of MSME’s who deal 
with the development, manufacturing, marketing, trading and distribution of various types of equipment/ gadgets related 
to Fire safety, Security and Automation. With the support of all members, FSAI is already in a position to perform its 
facilitation efforts with efficiency and consistency. This would include administrative support to be followed up though 
training, capacity buildup, promotion of technical excellence initiatives, networking, outreach, field level voluntary efforts, 
campaigns etc., 

Over the years the association has been trying its best by way conceiving, organizing and executive many flagship events 
on regular basis. After an inevitable two - year pandemic gap, the PACC’22 could be organized at Goa - physically but 
in full conformance to all healthcare norms. From various aspects with reg. to relevance cum quality in all segments, the 
execution has been to the fullest satisfaction of all its stakeholders. The Journal would be bringing out both highlights and 
comprehensive coverage of this mega conclave.

Trust the presence and contribution of your favorite publication has been 
deservedly impressive as the official cum prominent medium. New and 
creative ideas are being envisaged to enhance its horizon. In this context, 
we wish to concentrate further on the inclusion of adequate number 
of thematic contents, case studies and Q/A debates. In addition, 
participation in quizzing contest needs to be popularized. Newly 
launched “Chetna” column looks forward to consistent patronage 
from the women membership fraternity of the association as well as 
from outside. Finally, the online readers’ feedback system calls for 
effective nurturing to serve the noble purpose behind it. We intent to 
create a couple of relevant webinar training sessions on how the journal 
potential can be fully tapped by the readers’ community. Suggestions if 
any on such an endeavor are most welcome. Despite hurdles of any sort 
there is nothing which is impossible though something would be more 
difficult than the other. Together we can!

In conclusion, your feedback on FSAI ’22 calendar is earnestly solicited. 
This is with reg. to the sincere efforts put in by way of featuring a number of 
Fire safety, security and automation aspects around buildings and other public 
utility facilities. 

From the

Chairman’s Desk

With warm regards,

Dipen Mehta
Chairman – FSAI Journal
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Alone we can do so little; together we can do so much – Helen Keller

This is such a great message and pins great hopes on every team effort. We at FSAI, carry this common 
passion of making our country safer from various fire and safety hazards. 

We are looking at YOU to join us, holding hands together, and adding more vigor to this ceaseless journey! 
Of course, this is also a great knowledge platform which helps in skill up- gradation through sessions like 
Indian as well as International Codes Updates, Products Innovations, Project Management and so much 
more. This is also a great team of industry experts with whom YOU can connect to broaden professional 
network. Very important, YOU get a great opportunity to give it back to society through your area of 
expertise. In every way, it is a great prospect and we appeal YOU to join us to make this journey more 
exciting!

‘How wonderful it is that nobody need wait a single moment before starting to improve the world.’  
-  Anne Frank

Come join us at FsAI and be the movement!

Mr. Ankur Gupta
Chairman - FSAI Membership

+91 9352970001  
ag@sacindia.co.in

Mr. A.L. Narasimhan
Vice Chairman - FSAI Membership

+91 9004215550
al.narasimhan@pramahikvision.com

Mr. Ajit Garve
Vice Chairman - FSAI Membership

+91 9820864846 
ajit.garve@jci.com

We are looking at YOU...

NEW MEMBERSHIPS
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EDITOR’S PAGE

Dear readers, 

Welcome back!

It is heartening to note that the budget outlay towards Fire cum life safety as well as personal cum asset security/ 
loss prevention and related automation has been encouraging. The main beneficiaries are a mix of Govt. 
administered Fire service as well as internal security directorates. In fact, there are special security resource 
mobilization for Women. In addition, the interests of Building and other facility developers, core industries, 
manufacturers dealing with end user products – conventional as well as modernized and highly automated 
equipment, devices/ gadgets required to enhance fire safety cum, security aspects etc., are also in the reckoning. 
The situation would definitely be keenly watched by citizens at large and specifically think tanks associated with 
the Surakshit Bharat concept of FSAI. Once the finance aided schemes are executed, vigilant surveillance is also 
very essential. This is in the form of regular auditing on the product quality, mass awareness creation about their 
application, behavioral improvement among the stakeholders etc., In this context the untiring handholding by 
service entities like ours comes in. Specific training programs and sharing of knowledge holds the key. 

In this context, the Journal shall continue to strive more by publishing articles and other contents of high 
relevance and quality contributed by experts in the field. 

This edition covers the highlights of the recently executed and highly successful PACC’22 at Goa. Comprehensive 
coverage shall follow suit.

The thematic for this issue deals with a number of safety concerns and corresponding remedies in relation 
to Automobile industry around the world which is in a Transition mode to Battery power from Internal 
combustion.   There are 6 scholarly articles in this category 

In addition, there are equally important and delightful generic contents related to:

¡  NBC 2016 (that too fire - resistant ‘Building materials and components’ specific), 

¡ ‘AI’ technique driven Car park facility designs for ease of operation, maneuvering, identification, tracing and 
security. 

¡ Foam extinguishers vis-à-vis UL standardization.  

¡ ‘Facts’ and ‘Myths’ associated with Water as the extinguishing media in different ways. 

¡ Case study analysis of few serious and recurring types of fire incidents in Mega and Metro cities. 

Delightfully, two articles in the lot have been penned down by young, smart and budding engineers who 
represent respective FSAI student chapters.

Special Note: Kindly note that the Quizzing contest for this edition is “National Fire Service Day” specific. Join 
the exercise and emulate the spirit of all fire service personnel who serve to save!

KNK Murthy
Executive Editor

Yours sincerely,



NATIONAL TEAM

know your  
national team 

Surinder Bahga
Joint Secretary - FSAI Chandigarh Chapter

Architect Surinder Bahga has established architectural or-
ganisation “Saakaar Foundation” in Chandigarh in 1984. 
His works are published in many journals and newspapers 
of repute. Two of his Churches were exhibited at the 5th 
Asian Congress of Architects, held at Lahore in Pakistan. 
His work was exhibited at Archifest Exhibition organised 
by Singapore Institute of Architects. Mr. Bahga was giv-
en Sir M. Visveswaraya Award in 1995 by HUDCO for 
energy-efficient housing design. His Baptist Church at 
Chandigarh is selected by Ministry of Non-Conventional 
Energy Sources and TERI as one of the best 41 energy-ef-
ficient buildings in India. He got Michael Ventris Award 
from Architectural Association, London. Police Memorial, 
Jammu designed by Mr. Bahga got Outstanding Concrete 
Structure Award from Indian Concrete Institute. He has 
co-authored three books namely “Modern Architecture 
in India: Post Independence Perspective”, “New Indian 
Homes” and “Le Corbusier & Pierre Jeanneret: Footprints 
on the Sands of Indian Architecture.” He has researched 
on a travelling exhibition “A Dream Realized” on life and 
works of Le Corbusier & Pierre Jeanneret for Swiss Arts 
Council. He worked as Co-Editor of Conference Proceed-
ings of “Urbanism and Green Architecture” held at NIT, 
Hamirpur in 2010, “Contemporary Architecture: Beyond 
Corbusierism” – in 2011, NICHE-2014 and Re-Discov-
ering Cities-2015. He worked as Chairman of IIA, Chan-
digarh-Punjab Chapter for two terms (2008-2012). He 
worked as Chairman of IIA Publication Board and Editor 

An accomplished professional with experience across 
project life-cycle in Fertilizer, PetroChemical & Specialty 
Chemical industry, starting from Conceptualizing, 
Engineering thru Sustenance with special focus on 
Safety & Health standards. Extensive experience in 
Engineering Analytics Mobility, Digitization, IIoT and 
Smart Manufacturing for plants to help drive efficiency 
improvement via actionable intelligence. Broad experience 
in project and portfolio management in executing mission 
critical programs, globally. Key focus in Process Design, 
Safety, Project & Program Management, Business planning 
& Development.   

Shilpy Shah
Joint Secretary - FSAI Central Gujarat Chapter

of Journal of Indian Institute of Architects from January 
2013 to May, 2015. He had been nominated as Councillor 
in Chandigarh Municipal Corporation for the term 2012-
16. He worked as member of high powered Finance & 
Contract Committee of Chandigarh Municipal Corpora-
tion. He was Chairman of Chandigarh Municipal Corpo-
ration’s Committee for “Buildings & Roads”. Currently, he 
is member of Advisory Committee of India’s Home Minis-
ter on Union Territories. Recently he has been appointed as 
Head of Chandigarh Sub-Chapter of FSAI and Chairman 
of GEM Chandigarh Chapter.    
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NATIONAL TEAM

Abbas Shabbir Lehry, Managing Director of Lehry 
Instrumentation and Valves Pvt Ltd, born and brought 
up and graduated in Chennai. Joined Business in 1981. To 
gain Technical experience worked in a valve manufacturing 

Abbas Shabbir Lehry
President - FSAI Chennai Chapter

Rajesh N. was born, brought up in Chennai and he is an 
Electronics Diploma holder and Commerce Graduate. 
Proprietor Sukhi Enterprises with an overall experience 
of 34 years and 27 years in the field of ELV, with various 
startups Transnational companies across India – handling 
Banking Industry, Projects, Distribution Network 
Marketing ELV Products. Currently on his own as a design 
built and Trading ELV Products of Various Leading Brands. 
He’s an Active member of FSAI since inception and was 
instrumental in releasing FSAI Souvenir in the year 2009 
and CWC member for about 15 Years. Had travelled to 
Singapore, Malaysia, Taiwan, Dubai  for business trips. He’s 
also a Cricketer, Badminton Player and Stage Singer.

Other Positions:  Started with Qualitronics (Madras) Pvt. 
Ltd.  Worked with Ravel Electronics Pvt. Ltd. as National 
Sales-Manager.  DGM with Ceasefire India Ltd., Projects 
Division - Mumbai.  

Rajesh N.
Secretary - FSAI Chennai Chapter

Dr. Sheetal Sharma, An academic Professional with 
background in Architecture and Urban Planning. Seeking 
to build on strong academic teaching and research skills 
gained through qualifications and Enormous Professional 
Work along with studies consisting 20+ years of 
independent architectural consultancy projects. Currently 
posted as Professor and Dean in School of Architecture, 
VIT Bhopal University, Bhopal, a leading academic 
institution of international reputation based in India. 
Ambition is to eventually have broad-based academic 
career including teaching, research, and management 
responsibilities. She did her B Arch with a Gold Medal 
from Amravati University, and Post Graduation in Urban 
Development Planning from MANIT in 2010 and also 
Ph.D. in Environment Planning from MANIT in 2015. 
She has won many International Awards, have chaired 
many International conferences in DUBAI, CANADA, 
SINGPORE, PARIS, EDINURGH etc., many Best Paper 
Awards at International Level, Best Educationist Award, 4 
Gold medals in different streams and published more than 
35 International and National papers with many Book 
chapters.  

Dr. Sheetal Sharma 
Joint Secretary - FSAI Bhopal Chapter

company. From the customary family business of 
distributorship, set up first Valves Manufacturing Unit in 
2006. Presently having 3 Factories. Business and offices 
spread across India and in the US, UAE and Srilanka.   
Instrumental in popularizing the brand in a short span. 
Now not only products but he has developed the company 
as a solution provider. Has successfully tied up with large 
companies as an OEM vendor. That is the secret and USP 
of his products.  From 2 million to 20 Billion market. 
Chairman of Indian Plumbing Association, Chennai 
Chapter for past 6 Years, Committee Member of  Indian 
Plumbing Skills Council, was a Committee Member 
of ISHRAE Chennai, health enthusiast, loves to run 
marathons, has run several marathons across India and 
motivated several beginners into pro runners. His entire 
family is a health enthusiast. Cycling, Swimming are some 
of my other passions. Passionate about the Environment, 
Saving Water and Surakshit Bharat.  
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NATIONAL TEAM

Mr. A.N. LAWRENCE, is an NFPA Certified Fire Audit 
Consultant and is the Director of M/s ABC FIRE INDIA, 
the largest firefighting Equipment’s solution providers in 
the region, with more than 20 years of experience in the 
field of firefighting solution also serves the Pride of our 
Nation the INDIAN ARMY and serves both Government 
and Private sectors, Specialized in FOREST FIRE disaster 
Management. Currently the President of FSAI Coimbatore 
Chapter.   

 Lawrence A.N
President - FSAI Coimbatore Chapter

Director of M/s Worldwide Communications, having 10+ 
years if experience in Electronic Security and Fire Safety 
Product & Tele Communications. Started Worldwide 
Communicationss in 2010, we are in the business of 
Supply, Installation & Servicing of all Electronic Fire Safety 
& Security Products & we also provide services for Telcom 
Sectors. We are authorised service Partner for TCL & JIO 
for entire Tamilnadu. Social Activities: Currently Secretary 
for Coimbatore FSAI Chapter.  

 Ragavendran R.
Secretary - FSAI Coimbatore Chapter
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A Spaniard hitched a lift on a lorry which was 
carrying an empty coffin. He got into the coffin 
to shelter from the rain. The driver then gave 

a lift to some Arabs. When the Spaniard lifted 
the lid of the coffin the terrified Arabs jumped 

off the moving lorry and were injured. The 
driver stopped the lorry and with the Spaniard 

went back to explain, but the Arabs threw 
stones at the “dead man” and he ended up in 

hospital. 
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FIRE & SECURITY ASSOCIATIOn OF InDIA (FSAI) is a non-profit organization 
established in 2002. It represents the Fire Protection, life Safety, Security, building 
Automation, loss Prevention and Risk Management domains. 

“The question isn’t who is going to let me; it’s who is going to stop me.” Ayn Rand
The quote above wonderfully summarizes importance of women power. We at FSAI 
are also blessed with some such great examples who are shaping our efforts to make 
our country safer. We need more of such brilliant minds to gather more mass to this 
already rolling movement. You are important in every stage of life be it a home front 
or be it office front or be it your own stint, you have always outshined and worked like 
an anchor to our lives!

This is a call to invite you for much larger and better society cause to make homes and 
workplaces safer from fire and security hazards. So what’s holding you back, do join 
us and help us to go miles with your force!

New 
Memberships for 
WOMEN 
POWER...
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BATTERED BATTERIES

Just before midnight on April 17, a 2019 Tesla Model 
S careened off a Houston-area road, slammed into a 
tree, and burst into flames. Two men died in the crash.

While media coverage has largely focused on whether 
the vehicle’s autopilot system was engaged or not—
responders say nobody was in the driver’s seat at 
the time of the accident, but Tesla CEO Elon Musk 
says company data shows the car’s autopilot was not 
engaged—the incident also serves as a reminder of the 
fire hazard posed by electric vehicles (EVs), as well as 
the need for continued research into the subject. 
Teslas and other EVs run on powerful battery packs 
containing thousands of lithium-ion battery cells. 
Newer models of the Tesla Model S sports car, in 
particular, are powered by battery packs generating 
as much as 100 kilowatt-hours of energy—enough 
to power the average American household for about 
three days.

“The incident over the weekend emphasizes that we 
still have a lot of work to do,” said Victoria Hutchison, 
a research project manager with the Fire Protection 
Research Foundation. “There have been significant 
advancements in the architecture and power of 
modern EV battery technologies in the past few 
years. Updated guidance for the fire service is needed 
and must reflect the current state of EV battery 
technology.”

‘Never experienced a crash like this’ 
According to media reports, firefighters spent about 
four hours on the scene of Saturday’s crash, and it 
took more than 30,000 gallons of water to extinguish 
the flaming batteries. The largest firefighting aircraft 
in the world, for comparison, can only carry about 
20,000 gallons of water. 

“Our office has never experienced a crash scene like 
this,” Mark Herman, a constable for Harris County 
(Texas) Precinct 4, told KHOU News in Houston. 
“Normally, when the fire department arrives, they 
have a vehicle fire under control in minutes, but this 
went on for hours.”

Palmer Buck, fire chief of the Woodlands Fire 
Department, which responded to the blaze, clarified 
in a later interview with Car and Driver that the 
initial fire was put out in a matter of minutes. But 
smaller reignitions continued to occur and challenge 
firefighters. It wasn’t until they lifted the charred 
remains of the Model S into the air and applied water 
directly to the bottom—where the battery pack is 
located—that the flames ceased.

“It’s a continual learning exercise, and EVs have been 
part of that, from the very first Prius hybrids that we 
saw to the all-electric cars,” Buck told Car and Driver. 
“The good news for us is that the basic firefighting tool 
is to put a lot of water on it. That’s an instruction that 

A deadly crash in Texas highlights the fire safety challenges 
posed by electric vehicles

- Ms. ANGELO VERZONI
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a lot of firefighters like. That being said, this was our 
first experience with a large-scale runaway lithium-ion 
fire.”

Unlike gasoline, which can be drained from a vehicle’s 
tank, there are no surefire methods of removing 
energy from a car’s lithium-ion battery when the 
battery has been damaged in a crash. Because of 
this, energy remains trapped inside the battery and 
a process known as thermal runaway can occur, in 
which the battery essentially continuously overheats 
and over-pressurizes and is prone to fires, arc-flashing, 
off-gassing, and sometimes explosions. 
“To slow or control the reaction you must remove the 
heat,” said Hutchison. “But because battery units in 
EVs are shielded, it’s challenging for the fire service to 
get water directly on the source to cool the batteries.” 
This results in longer-than-normal suppression times 
and reignitions after the fire appears to be suppressed. 
There have been multiple cases of EV fires that have 
been put out only to reignite later—sometimes days 
later, when the vehicle’s already been removed from 
the scene.

“The inability to detect the amount of energy stranded 
in the damaged battery unit coupled with the lack of 
guidance on how to safely remove the stranded energy 
presents significant challenges to the fire service when 
responding to EV incidents and creates uncertainty in 
terms of when the scene is safe,” said Hutchison. 

Watch a video from NFPA about stranded energy and 
thermal runaway in electric vehicles.

The National Transportation Safety Board (NTSB) 
has announced it will investigate the recent Texas 
incident, making it the 28th Tesla crash the NTSB 

has investigated. 

In January, the board published a report on EV fire 
safety, which concluded that manufacturer guidance 
and federal safety standards are lacking when it comes 
to emergency response to EV fires.   

“While the emergency response guides from electric 
car manufacturers are adequate in some respects, 
they’re lacking in others,” NTSB board member 
Jennifer Homendy said in a video produced by the 
NTSB about the report. “For example, they contain 
almost no information about how to handle stranded 
energy. Second, federal safety standards don’t address 
high-speed, high-severity crashes involving cars 
powered by lithium-ion batteries.” 

To address the gaps in safety, the report recommends 
that EV manufacturers like Tesla enhance their 
vehicles’ emergency response guides, that the National 
Highway Traffic Safety Administration consider the 
quality of those guides in their new car scores, and 
that organizations like NFPA continue to inform 
their stakeholders of the fire risk of EVs. 

Since 2012, NFPA has offered training to first 
responders on responding to emergencies involving 
alternative fuel vehicles, including EVs, and 
Hutchison said the foundation is hopeful it will soon 
secure federal grant funding to launch a new research 
project related to EV firefighting techniques and 
technologies. That research could help inform future 
iterations of the training, she said. 

ead more about the complex issue of EV crashes and 
fires in the January/February 2020 NFPA Journal 
cover story, “Stranded Energy.”

ANGELO VERZONI is a staff writer for NFPA Journal. Follow him on Twitter @angelo_verzoni.

Reprinted with permission from NFPA Journal
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USING UL STANDARDS 
TO HELP MAkE ELECTRIC 

VEHICLES SAFER
Underwriters Laboratories first published 
requirements covering Electric Vehicle (EV) 
components and systems in 1996. These documents, 
UL 2231-1, Personnel Protection Systems for Electric 
Vehicle (EV) Supply Circuits; Part 1: General 
Requirements, and UL 2231-2, Personnel Protection 
Systems for Electric Vehicle (EV) Supply Circuits; 
Part 2: Particular Requirements for Protection 
Devices for Use in Charging Systems, first published 
as consensus Standards in 2002, cover devices and 
systems intended to reduce the risk of electric shock 
to users from accessible parts in grounded or isolated 
circuits for EV charging.

When UL 2231-1 and UL 2231-2 were first 
published, automakers in the United States were just 
beginning to introduce EVs to their production lines. 
General Motors, for example, began production on its 
EV1 in 1996 and released 660 models the following 
year.1 Since then, the number of EVs in use has grown 
exponentially. In 2021, the number of electric vehicles 
sold in the global market totaled 6.6 million.2

Underwriters Laboratories has likewise maintained a 

consistent focus on EV safety, publishing Standards 
regularly and updating them as needed to address 
the safety challenges presented by new and evolving 
technologies:
•	UL	 2202,	 the	 Standard	 for	 Electric	 Vehicle	 (EV)	
Charging System Equipment (1st ed 1998)
•	UL	2251,	the	Standard	for	Plugs,	Receptacles,	and	
Couplers for Electric Vehicles (1st ed 2002)
•	UL	 2580,	 the	 Standard	 for	 Batteries	 for	 Use	 in	
Electric Vehicles (1st ed 2011)
•	UL	2594,	the	Standard	for	Electric	Vehicle	Supply	
Equipment (1st ed 2013)

Working Internationally
In 2011, representatives from the automotive and 
electric vehicle supply equipment (EVSE) industries 
in Canada, Mexico and the U.S. expressed a need to 
have common requirements to rapidly and safely build 
necessary EVSE support systems, as the electrical 
infrastructure is essentially the same in all three 
countries. Industry representatives from each country, 
along with standards development organizations, 
namely the Association of Standardization and 
Certification (ANCE) in Mexico, CSA Group in 

- Ms. Patricia Sena
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Canada and Underwriters Laboratories in the U.S., 
came together to form harmonization working groups 
and used the established UL Standards as the baseline 
documents to develop harmonized, trinational 
editions. These editions were published in accordance 
with each country’s respective national codes: CSA 
C22.1, the Canadian Electrical Code, Part 1; ANSI/
NFPA 70, the National Electrical Code; and NOM-
001-SEDE, Electrical Installations, the Mexican 
Electrical Code.

As a result of this initiative, UL 2231-1 and UL 2231-
2 were published as trinational Standards in 2013, 
along with UL 2251 and UL 2594. The harmonized 
titles are listed below:
•	UL	 2231-1/CSA	 C22.2	 No.	 281.1/	 NMX-J-
668/1-ANCE, the Standard for Personnel Protection 
Systems for Electric Vehicle (EV) Supply Circuits; 
Part 1: General Requirements
•	 UL	 2231-2/CSA	 C22.2	 No.	 281.2/	 NMX-J-
668/2-ANCE, the Standard for  Personnel Protection 
Systems for Electric Vehicle (EV) Supply Circuits; 
Part 2: Particular Requirements for Protection 
Devices for Use in Charging Systems
•	UL	 2251/CSA	 C22.2	 No.	 282/	 NMX-J-678-
ANCE, the Standard for Plugs, Receptacles, and 
Couplers for Electric Vehicles 
•	UL	 2594/CSA	 C22.2	 No.	 280/NMX-J-677-
ANCE, the Standard for Electric Vehicle Supply 
Equipment

The harmonization working groups are still active 
today and continually update these Standards to 
address changing technologies.

In 2013, Underwriters Laboratories and ULC 
Standards in Canada published UL/ULC 2580, the 
Standard for Batteries for Use in Electric Vehicles, 
a binational Standard based on UL 2580. The 
Standard’s requirements cover electrical energy storage 
assemblies such as EV battery packs and combination 
battery pack-electrochemical capacitor assemblies and 
components. The Standard evaluates the electrical 
energy storage assembly’s ability to safely withstand 
abuse conditions and provides requirements to help 
prevent exposure to hazards caused by the abuse. 

In	addition,	UL	2202/CSA	C22.2	No.	346/NMX-
J-817-ANCE, the proposed trinational Standard 
for DC charging equipment for EVs, is currently 
being developed to help improve the safe use of 
EVSE products. The Standard is based on UL 2202 
and CSA C22.2 No. 107.1, Power Conversion 
Equipment, and includes several updates - one of 
which is intended to address the higher voltage and 
higher power applications needed to help reduce 
charge times. Once published, the Standard will cover 

DC conductive charging equipment supplied with a 
maximum input voltage of 1000 V ac or 1500 V dc 
for recharging EV batteries, and a maximum output 
of 1500 V dc. This harmonizes with the limits allowed 
by IEC standards, allowing products to be marketed 
globally. In addition, construction requirements are 
being added to indicate the presence of hazardous 
voltages in portions of circuits which may still be live 
– even when supply is in the open position, such as 
in capacitor banks, battery banks or DC voltage from 
remote equipment. Along these lines, UL 2594/CSA 
C22.2	No.	280/NMX-J-677-ANCE	and	UL	2251/
CSA	 C22.2	 No.	 282/NMX-J-678-ANCE	 are	 also	
currently being updated to cover EVSE with an input 
voltage of up to 1000 V ac or 1500 V dc. 

Handling Higher Currents
In order to reduce charge times, it is necessary to 
increase the voltage and the current to the vehicle 
during conductive charging. Conductive charging 
requires the user to handle the output cable and EV 
connector while plugging in the vehicle. With an 
increase in power at the charging level, however, the 
output cable and connector must also increase in size 
and weight. For some EV owners, the weight of the 
cable assembly may become too heavy and the wider 
cable may no longer be flexible enough to manipulate, 
creating an obstacle to safely plugging in the vehicle.

To keep the cable assembly at a manageable weight 
and size, the charging systems are provided either 
with sophisticated liquid cooling systems or dynamic 
control systems. A liquid cooling system circulates 
coolant through the cable assembly, which allows 
higher currents to pass through smaller cables. 
The system will reduce or shut down output if the 
liquid cooling is lost or not effective. A dynamic 
control system continuously monitors the contact 
temperature and adjusts the output current of the 
charger by increasing or decreasing to help prevent 
overheating. Although these controls are actually 
part of the charging system and not located within, or 
associated with the EV coupler, UL 2202/CSA C22.2 
No.	 346/NMX-J-817-ANCE	 and	 UL	 2251/CSA	
C22.2	 No.	 282/NMX-J-678-ANCE	 are	 currently	
being revised to address liquid cooling at the coupler 
level as well as the charging system.

In	addition,	UL	2251/CSA	C22.2	No.	282/NMX-J-
678-ANCE is also in the process of harmonizing with 
IEC thermal cycling tests to address field issues with 
overheating in Canada and the U.S. 

New Developments
The proposed binational Standard for electric vehicle 
power export equipment, CSA C22.2 No. 9741/UL 
9741, is currently in development as requirements 
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for Canada and the U.S. are being harmonized. 
These requirements cover both unidirectional and 
bidirectional equipment that is connected to an 
electric vehicle. Unidirectional equipment exports 
power from the vehicle to an off-board load, while 
bidirectional equipment serves the same function, 
but also provides power to the EV. This proposed 
Standard is intended to help expand functionality of 
equipment that facilitates the safe export of power 
from electric vehicles.

Underwriters Laboratories is also currently developing 
UL 2750, the Standard for Wireless Power Transfer 
(WPT) Equipment for Electric Vehicles, which will 
provide requirements that cover wireless EV charging 
equipment. This equipment is intended to have a 
maximum rated input voltage to the power source of 
600 V ac, 50 or 60 Hz.

How to Get Involved
Addressing electric vehicle safety is an ongoing 
process. Underwriters Laboratories is dedicated 
to promoting safety through the development of 
consensus standards that help guide the performance 
and sustainability of ever-evolving technologies.

Our standards development process is open and 
transparent. Anyone can participate by submitting 
a proposal or commenting on a proposal through 
our Collaborative Standards Development System 
(CSDS) at CSDS.ul.com, or by applying for 

membership on one of our standards technical 
panels or technical committees. If you would like to 
share your expertise and help to develop standards 
for electric vehicles, please submit an application 
for membership through our MyInfo Portal at               
http://s.ul.org/MyInfo. The consensus-based process 
relies on the input of diverse, knowledgeable experts 
who ensure standards are comprehensive, sustainable 
and focused on driving safety in line with the UL 
mission statement of working for a safer world. If you 
have questions about standards development, contact 
us at UL.org/contact. 

UL and ULC Standards documents can be accessed 
through our free Digital View feature with site 
registration, and they are also available for purchase at 
ShopULStandards.com.

Sources
1. Smithsonian Institution. (12 June 2015). Grand 
Opening Week: Innovation Wing July 1 - 5 Calendar of 
Events [Press Release]. https://americanhistory.si.edu/
press/releases/grand-opening-week-innovation-wing-
july-1-5-calendar-events. Accessed 11 February 2022.

2. Paoli, L. Gül, T. “Electric cars fend off supply challenges 
to more than double global sales.” International Energy 
Agency. https://www.iea.org/commentaries/electric-
cars-fend-off-supply-challenges-to-more-than-double-
global-sales. Accessed 8 February 2022.
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Aisa Bhi Hota Hai: A Company installed an automatic 
water sprinkler system. When it operates an alarm sounds. 

There were frequent false alarms and it was some time 
before the cause could be traced. To test the system a test 

valve is fitted; when it is opened the fall in pressure causes 
the alarm valve to open and the alarm to sound. A cleaner 

had been using this test valve to fill his bucket



Introduction:
Traditionally Internal Combustion engines (ICE) 
have been the heart of any automobile, to deliver 
the power for mobility. IC engines technology is 
more than a century old, and over the decades the 
manufacturing process has evolved with deeper and 
more intrinsic systems, procedures and controls 
towards safety and environmental challenges. 
Why Safety and Environment are important? It is 
needless to say that these factors are the backbone 
of sustainable manufacturing practices. Safety is 
priority to ensure the employees involved in the 
manufacturing are not exposed to any kind of undue 
risk to their health and ability to live. Environment 
encompasses the ecosystem of the factory and its 
surroundings including the land and water resources, 
the society and the flora and fauna dependent on the 
surroundings. It is imperative that the manufacturing 
process does not put any undue risk to the ecosystem. 
These are the foundation principles of sustainable 
manufacturing.

Climate change policies and increasing emissions 
from Automobiles are driving recent trend towards 
transformation from ICE to Electric vehicle mobility. 
Organizations across the globe are investing on 
developing technologies for Battery systems as an 
alternative to ICE. Li-ion batteries are powering more 
than 80% of the EVs being produced. Manufacturing 

processes for these battery packs are still in nascent 
phase of evolution & development. Introduction 
of Li-ion batteries in Automobiles, has posed a 
completely new set of challenges for manufacturing, 
with respect to safety & environment. In this paper 
we will discuss about what are the challenges faced 
in manufacturing and how the industry is evolving 
systems and controls to mitigate these challenges. 
However, the scale to transformation from ICE to EV 
may be very rapid, leaving very limited time for the 
industry to respond to these challenges and come up 
with innovative and cost effective actions. This in turn 
is an essential step towards sustainable manufacturing 
practices of EV systems.

Battery manufacturing process overview:
Lithium-ion battery was invented by Sony 
Corporation in 1991. Since then it was extensively 
used in consumer goods as a power source. Later as 
electric vehicle developments progressed, Lithium-ion 
was adopted for the battery power source as a reliable 
and durable solution, considering its high power to 
weight density and maintenance free characteristics. 
However, the safety of the LIBs (Lithium ion 
batteries) has long been one of the important issue 
due to its serious consequences. A representative 
model of an automotive battery pack is shown in Fig 
1. An electric automobile power source is the Battery 
pack. The battery pack typically is a large flat housing 

An overview of SAfety in ev 
BAttery mAnufActuring

- Mr. Ramesh Ramachandran
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which encloses a series of battery modules. These 
modules in-turn are made up of Cylindrical cells. 
The cells are connected in series and parallel through 
interconnectors and bus-bars.  Manufacturing process 
for the battery pack consists of series of processes 
starting with the picking up of the cells to final testing 
of the pack. A typical process flow for the battery pack 
assembly is shown in Fig. 2

Unsafe conditions for Lithium ion cells:
a) Thermal over-run
b) Physical damage

Overcharge: Overcharge happens when the battery 
is charged forcibly beyond the cut-off voltage. 
Overcharging causes Lithium to de-lithiate from the 
cathode and form a plating on the anode, leading 
to collapse of cathode material and exacerbate 
exothermic reaction which generates lot of heat and 
increases the battery internal temperature.

Over-discharge:  Over discharge means the cell is 
discharged to a voltage below the lowest limit. Over-
discharge can lead to serious safety problems such as 
internal short circuit.

Over heating: As the temperature increases, normally 
the battery undergoes the following reactions – 
passivation layer decomposition, reaction between 
the active materials on anode and the electrolyte, 
electrolyte decomposition and eventually leading to 
thermal runaway of the battery system. Temperatures 
beyond 90oC may result in pressure build-up and 
explosion of the battery cell. Efficient thermal control 
of battery is vital for safe and reliable operation.

Over the years, different methods of thermal 

management methods have been developed using 
coolant, forced circulation of air, phase-change 
materials and hydrogels, etc. This is decided mainly 
by optimization of the heating capacity and the heat 
transfer rate of the cooling system.

Certification Standards for Lithium ion batteries 
for EVs:
In order to ensure safety of Lithium ion batteries 
before they are assembled on to EVs, mandatory 
tests have been devised and standards have been 
documented. The table shown in Fig. 3 lists some 
of the qualification standards and the tests that are 
covered. All standards focus on mechanical abuse, 
thermal abuse and electrical abuse.

Guidelines for Safe handling of Cells and modules 
in Battery manufacturing lines: In this section we 
will discuss about the guidelines for safe storage and 
handling practices in Battery manufacturing process 
to prevent fire safety and chemical exposure risks. The 
principal areas of manufacturing are:
a) Receiving inspection and storage of cells
b) Handling during battery assembly
c) Packaging of shipment

In general, the conditions that cause damage to cells 
and affect the safety of personnel are:
•	Short	circuit
•	Overcharging
•	Forced	over-discharge
•	Excessive	heating
•	Crush,	puncture	or	disassembly
•	Rough	handling	or	excessive	shock	and	vibration

The most frequent form of handling abuse during 
receiving inspection & storage and assembly of cells 
is inadvertent short circuiting. Risks associated with 
short circuiting and other hazard conditions can 
be significantly mitigated by observing following 
guidelines:

•	 Covering	 all	 conductive	 work	 surfaces	 with	
insulation material
•	Work	 area	 should	 be	 free	 from	 sharp	 objects	 and	

Fig. 1 – Construction of Battery pack

Fig 3. – International Standards for testing of Lithium ion batteries
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sharp edges that could puncture or damage the cells 
while handling
•	Personnel	working	in	the	cells	receiving	&	storage	and	
assembly area should not use or wear any conductive 
material – like watches, rings, chains, etc
•	Cells	should	be	stored	and	transferred	in	their	original	
packaging and re-handling to be prevented
•	Cells	 should	 be	 inspected	 for	 any	 kind	 of	 physical	
damage before assembly using non-contact type 
methods of inspection
•	 Cells	 should	 be	 stored	 in	 dry	 and	 ventilated	 area,	
ideally in a temperature controlled environment at 
23oC
•	 Cells	 storage	 should	 be	 away	 from	 any	 other	
combustible or flammable material storage
•	Storage	area	should	be	equipped	with	sprinkler	system
•	 Boxes	 should	 not	 be	 stacked	 beyond	 4	 stacks	 to	
prevent any possible condition of crushing of boxes at 
the lowest level of the stacks
•	Appropriate	personal	protective	equipment	like	anti-
static head covers and hand gloves, safety goggles to 
be provided to all personnel working in the stores and 
inspection zone
•	Written	work	instructions	and	training	to	operators	
using work instructions for each manufacturing stage
•	Transporting	cells	 in	bins	with	proper	 locations	 for	
the Cells and using dedicated push carts to avoid any 
possibility of dropping
•	Heat	sensitive	sheets	can	be	used	as	separators.	These	
materials change colour when exposed to change in 
temperatures beyond 50~60o C. 
•	Cells	should	not	be	forced	into	housings,	as	excessive	
force can damage the cell and excessive force should not 
be used to free cells from housing
•	Wherever	automated	handling	of	cells	are	practiced,	
calibration schedules for the gripping pressure 
verification to be followed, to prevent any possibilities 
of excessive pressures while gripping the cells
•	Welding	 /	 Soldering	machines	 should	 have	 regular	
calibration cycles to test the current levels and confirm 
on the condition of the electrodes. Calibration 
schedules can be part of standard operating procedures
•	 During	 long	 duration	 cycle	 test	 of	 battery	 packs,	
current levels to be monitored for each cell and 
necessary controls in the machine to be in place to 
prevent current exceeding the safe working limits for 
the cells

Apart from above guidelines, it is essential to have 
control measures in place during the planning & 
design of the Battery manufacturing facility. These 
can be classified into actions for prevention of spread 
of fire, prevention of conditions leading to risk of fire, 
and protection of personnel working in the assembly 
zone. An effective methodology is to follow the Safety 
Pyramid for manufacturing sustainability as shown in 
Fig. 4

Prevention of spread of fire: Generally, battery 
assembly lines are built within enclosures, mainly 
to prevent the spread of fire and also the limit the 
damage due to any eventual explosions. These 
enclosures are built with concrete walls and roofs 
and designed to withstand explosions without any 
damages to the structure. Adequate emergency exits 
to be provided in the enclosures for quick evacuation 
of factory personnel during any emergency situation. 
Guideline is to have exits for every 15m. The walls of 
the enclosures are finished with flame resistant paints 
to reduce the risk of fire building-up. Ceiling are 
designed with a network of sprinklers connected to 
the central fire protection system. These sprinklers are 
actuated based on smoke detectors and temperature 
sensors placed at multiple locations within the 
enclosure. Adequate gangways of 1.5 m width are 
provided between assembly lines for facilitating faster 
evacuation of personnel in the event of an hazard.

Fire extinguishers: Rechargeable cells used in the 
battery packs are made of Lithium ions which are 
intercalated into Graphite, Lithium oxides and/or 
Lithium salts. There is no metallic Lithium used in 
the battery module. For Lithium ion related fire, only 
Class	D	–	COPPER	POWDER	EXTINGUISHER	
is recommended. The minimum PPE required to 
operate the extinguisher are eye protection goggles, 
respirator and rubber gloves. Fig.5 shows the 
construction of a Fire extinguisher with instructions 
to operate.

Fig. 4 – Safety Pyramid framework for manufacturing sustainability

Fig. 5 – Class D Fire extinguishers for Lithium ion cells
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Define and display work instructions through Visual 
SOPs (Standard operating procedures) on emergency 
actions and evacuation procedures. All personnel in 
the Battery pack manufacturing plant will undergo 
safety training on emergency procedures and actions 
before being deployed to the work place. Conduct 
mock drills to verify emergency prepared ness 
awareness among all personnel at regular intervals.
 
Prevention of conditions leading to risk of Fire: 
As mentioned earlier, the main causes of fire risks 
are due to thermal overrun of the cells. So preventive 
measures need to be identified through a Hazard-Risk 
analysis of the battery manufacturing process. Hazard 
Identification and Risk Analysis (HIRA) is carried out 
for each process step from storage of cells, transport 
of cells, each manufacturing stage of battery pack 
assembly and finally the dispatch of finished battery 
packs to the vehicle assembly. Based on the HIRA 
study, RPN numbers are arrived for each operation. 
Actions are identified to mitigate the risks and bring 
down the RPN number. This kind of systematic 
approach helps in identifying controls needed, at 
the time of process and facility design. Examples of 
control actions could be – 

a) Current monitoring at each cell level in the EOL 
Cycle tester
b) Coating of all metallic fixtures with insulation 
materials
c) Calibration of robot grippers for handling of cells, 
etc

These kinds of prevention & detection controls 
support in significant reduction of conditions which 
lead to Fire risk.

Protection of Personnel: The last but not the least 
are the actions towards infrastructure and procedures 
for the protection of personnel in the event of a fire 

hazard. These include the procedures for evacuation 
in the event of emergency, Personal Protective 
Equipment (PPE) like head covers, goggles, anti-
static coats, rubber gloves, anti-static foot wear and 
respirators. Emergency first-aid kits including eye-
shower and treatment facilities should also be planned 
in the Battery assembly area.

Conclusion: Over the years, organizations are evolving 
their own methods of Safe handling procedures for 
Lithium ion battery manufacturing. However, the 
critical element for successful sustenance of controls 
to avoid any fire hazard, is to have a committed and 
engaged work force. This is not an easy step, as it 
involves multiple engagements of communication 
and awareness creation with the personnel on the 
importance of safety in battery handling and the 
extent of risk involved, the possible consequences and 
how they have to play an active role in overcoming 
these risks. As successfully practiced by many TQM 
organizations, Total Employee Involvement (TEI) is 
the foundation for quality and safety. Using the same 
premises, it is very essential to build a safe working 
culture using the principles of TEI. Employees need 
to be involved in creating and institutionalizing the 
safe work practices in the Battery manufacturing 
plant.

“Safety works when People work together”.
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The battery technology has come a long way since 
the introduction of lead acid batteries. The current 
generation of Lithium-Ion batteries have displaced 
the previous generation of batteries – Lead-acid 
batteries, Nickel-Cadmium (Ni-Cd) batteries and 
Nickel-Metal hydride (Ni-MH) batteries. The Li-
ion batteries are extensively used in electric vehicles. 
This article explores the available information and 
reviews the hazards and safeguards provided in Li-ion 
batteries. 

Compared to previous generation batteries, Li-ion 
batteries have a number of advantages. They have 
one of the highest energy densities of any battery 
technology today (100-265 Wh/kg or 250-670 Wh/ 
Litre) See the figure in adjacent columnbelow.. In 
addition, Li-ion battery cells can deliver up to 3.6 
Volts, 3 times higher than technologies such as Ni-Cd 
or Ni-MH. Li-ion batteries are also comparatively low 
maintenance, and do not require scheduled cycling to 
maintain their battery life. Li-ion batteries have no 
memory effect, a detrimental process where repeated 
partial discharge/ charge cycles can cause a battery to 
‘remember’ a lower capacity. This is an advantage over 
both Ni-Cd and Ni-MH, which display this effect. 
Li-ion batteries also have low self-discharge rate of 
around 1.5-2% per month. They do not contain toxic 
cadmium, which makes them easier to dispose of than 
Ni-Cd batteries.

With a push towards clean energy and combating 
of global warming, the energy portfolio is rapidly 
moving towards renewables and away from traditional 
fossil-fuel based energy sources. Since the solar and 
wind energy are currently available only in the form 

of electricity, Li-ion technology for storage and 
transportation of renewable energy fits ideally in its 
use for battery-powered cars. Currently, the bestselling 
electric cars, the Nissan Leaf and the Tesla Model S, 
both use Li-ion batteries as their primary fuel source.

Though battery powered vehicles do away with the 
safety hazards that come with the use of fossil fuels, 
renewable energy is not immune to process safety 
hazards. After all, batteries store energy as chemical 
potential, the same as fossil fuels. Making the problem 
worse is that the chemicals used in batteries have the 
potential for self-accelerating decomposition with 
the generation of highly toxic hydrogen fluoride as a 
byproduct. 

 in April 2019, a lithium-ion battery facility resulted 
in a violent explosion that sent four first responders to 
the hospital in the town of Surprise, Arizona, USA. 
A fire occurred on 7th January 2013, while a Japan 
Airlines Boeing 787 Dreamliner sat at Boston’s Logan 
International Airport. Boeing uses two lithium-ion 
batteries in the Dreamliner to power electronics 
and other equipment. A short circuit in one of the 
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battery’s eight cells triggered a runaway failure that 
engulfed the entire power pack.

To understand the hazards, Let us start with the 
construction of Li-ion battery.

Construction of Li-ion Battery

The figure above shows the components that make 
up a Lithium-Ion Battery. Li-ions batteries typically 
consist of four major parts: cathode, anode, separator, 
and electrolyte. Cathodes and anodes are the charge 
carriers contributing to Li-ion energy storage and 
release. The separator physically divides the electrodes 
to prevent internal short-circuits while allowing Li+ 
flow. The electrolyte carries the ions. 

During a discharge cycle, lithium atoms in the anode 
are ionized and separated from their electrons. The 
lithium ions move from the anode and pass through 
the electrolyte until they reach the cathode, where 
they recombine with their electrons and electrically 
neutralize. The lithium ions are small enough to be 
able to move through a micro-permeable separator 
between the anode and cathode. Because of lithium’s 
small size (third only to hydrogen and helium), Li-ion 
batteries are capable of having a very high voltage and 
charge storage per unit mass and unit volume.

The most commonly used materials are lithium cobalt 
oxide for cathode and graphite for anode. Other 
cathode materials include lithium manganese oxide 
(used in hybrid electric and electric automobiles) 
and lithium iron phosphate. The liquid electrolyte in 
Li-ion cells is typically lithium hexafluorophosphate 
(LiPF6) dissolved in a mixture of organic solvents 
(mainly carbonates), which must be formulated to 
match the electrode materials used. 

The separator is a microporous, electrically insulating 
material that is positioned between the anode and the 
cathode. The separator performs two critical roles. 
First, it prevents internal short circuiting between 
the anode and cathode by providing a physical, non-
conductive barrier. Second, it provides a path for ions 
to go through. There are two different common types 
of separators: Freestanding micro porous films and 
polymer or gel separators/electrolytes.

Li-ion battery systems for electric vehicles
Li-ion cells come in different formats and the four 
most commonly-used types of cells in Li-ions are 
cylindrical, prismatic, coin, and pouch cells.  Coin 
cells are small and typically used for laboratory 
material testing.  All other three types are used by the 
automobile manufactures for their battery systems. 
For example, cylindrical cells are used in Tesla S3 
models, prismatic cells in BYD Tang, Song, and Qin 
models, and pouch cells in SAIC Motor’s ROEWE R 
ER6 model.

Electric vehicles require high voltage and high 
power. To get the required voltage, several cells have 
to be connected in series to form a module. To get 
the required power several such modules have to 
be combined in parallel. So, in practice, hundreds 
to thousands of cells are typically combined (in 
parallel and in series) into one battery pack to obtain 
specific voltage and capacity. For example, the Tesla 
EV contains about 7000 cylindrical cells with a 
total voltage and capacity of 400 V and 85 kWh, 
respectively. Battery management in such a large 
battery pack is pretty challenging for battery safety.

Battery failure mechanisms
Any form of energy storage will pose hazards if the 
stored energy is unintentionally released. A dam that 
stores water to generate hydroelectric power could 
collapse and release large quantity of water, causing 
villages to be swept away. Petrol stored in a vehicle 
tank could cause a large fire if the tank ruptures and 
the petrol is ignited.  Likewise, any release of energy 
from a battery could cause fire or explosion.  

Safety of the battery system is determined by the 
following three factors:
•	Battery	chemistry
•	Operating	environment
•	Battery	tolerance	for	abuse

Let us look at the factors that cause unsafe situations 
in Li-ion battery systems. 

i. Elevated external temperature
Any battery will release heat while charging and 
discharging due to its internal resistance for ions to 
travel inside the cell. So even under normal operating 
conditions, heat generated from the battery cannot 
be completely removed, especially on hot days or in a 
large battery pack such as in electric vehicles.

The acceptable temperature region for Li-ions is 
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−20 °C  to~  60 °C while the optimum is 15 °C 
to –35 °C. Once the temperature is out of these 
comfortable regions, Li-ions will degrade fast with 
increased risk of facing safety problems that include 
fire and explosion. If the temperature is out of control, 
thermal runaway will be triggered, which may lead to 
self-ignition and even explosion in some cases.

ii. Overcharge and over-discharge
Overcharging occurs when a battery is charged to a 
higher voltage than specified. The problem is more 
specific to large systems as there are several modules 
which consists of several cells and there would be 
inconsistency in the battery cells. If the voltage of 
any battery cell cannot be effectively monitored by 
the management system, there will be risks of its 
overcharging. 

Overcharging leads to electrolyte decomposition 
and increase in battery temperature. Heat and gas 
generation during decomposition would lead to safety 
accidents, such as cell overheating and rupture.

Over-discharge is similar that of over-charge. During 
discharge cycle, some cells may reach the set state 
of discharge (SOD) in advance. Continued over-
discharge will lead to short circuit of the cell.

iii. Mechanical damage/puncture
Mechanical damage of any part of the battery, can 
affect Li-ion safety. Due to the high energy density 
of Li-ions, any local will release a significant amount 
of heat, which can easily cause thermal runaway. As a 
result, their safety risk is high.  

The outer casing provides a cell’s first level of thermal 
and mechanical protection. The shell casing needs to 
withstand mechanical force and not break and ensure 
that the internal structure is not damaged

iv. Separator failure/dendrites
If a separator is damaged, Li-ion process goes 
from controlled to uncontrolled electrochemical 
reactions, with significant heat generation. In such 
cases, the electrolyte acts as a fuel supply for further 
heat generation leading to self-accelerating runaway 
reaction.

Lithium dendrites are formed when extra lithium 
ions accumulate on the anode surface and cannot 
be absorbed into the anode in time. They can cause 
short circuits and lead to catastrophic failures and 
even fires. Several Samsung Galaxy Note 7 batteries 
caught on fire in 2016, and the investigation revealed 
the mechanism that lithium dendrites caused an 
internal short circuit. Capacity fade is another 
potential hazard of lithium dendrite growth. The 
lithium dendrite reacts with the electrolyte, causing it 
to decompose and triggering the loss of active lithium 

inside the battery. The capacity loss is an accumulating 
effect along with the gradual lithium dendrite growth.

Safeguards for Li-ion batteries
The failure rate of Li-ion cells that leads to thermal 
runaway is currently estimated at 1 in 5 million 
cells. Automotive designers, manufacturers, and 
component suppliers are actively working to advance 
and improve the safety of Li-ion battery technology. 
Many fail-safe systems such as current limiting devices 
for charge and discharge management have been 
developed.

The NFPA recently released NFPA855, which 
addresses all aspects of energy storage systems. Some 
requirements of this standard call for performing 
characterization testing using standards such as 
UL9540A. Other NFPA standards commonly used 
to mitigate fire and explosion hazards such as NFPA 
68 and 69 can be applied to energy storage systems. 

Automotive Safety Standards and Regulations are 
catching up to electric vehicles. The standard tests 
simulate real road conditions to certify the reliability 
and performance of equipment in the vehicle. These 
tests focus on passive safety equipment like thermal 
barriers that protect passengers when accidents occur. 

ISO 26262 is the international standard for functional 
safety of electrical and electronic systems in vehicles. 
This standard covers the hardware and software 
malfunction of the battery management system 
that causes failure of preventing excess temperature, 
charge, current, and voltage leading to a battery fire. 

Some of the safety measures to follow in handling 
Li-ion batteries is given below:
•	Avoid	placing	batteries	in	direct	sunlight	or	in	hot	
vehicles
•	Store	batteries	in	dry	areas	with	adequate	ventilation
•	 Store	 devices	 and	 batteries	 in	 a	 fire-resistant	
container
•	 Remove	 batteries	 from	 their	 charger	 when	 fully	
charged
•	Purchase	and	use	devices	that	are	listed	by	a	qualified	
testing laboratory
•	Replacement	 batteries	 and	 chargers	 should	match	
and come from the original manufacturer or an 
authorized reseller
•	 Avoid	 non-uniform	 stacking	 of	 boxes	 containing	
batteries as it can lead to tipping
•	 Inspect	 for	 damage	 and	 batteries	 before	 use.	 If	
defects are found, do not use and place them away 
from flammable materials
•	Immediately	remove	a	device	if	a	battery	feels	hot	or	
shows damage

Despite their name, lithium-ion batteries used in 
consumer products do not contain any lithium metal. 
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Therefore, a Class D fire extinguisher is not to be 
used to fight a lithium-ion battery fire. Lithium-ion 
batteries are considered a Class B fire, so a standard 
ABC or dry chemical fire extinguisher should be used. 
Class B is the classification given to flammable liquids. 
Lithium-ion batteries contain liquid electrolytes that 
provide a conductive pathway, so the batteries receive 
a Class B fire classification.
Regarding the risk of electrochemical failure in Li ion 
battery systems, it can be safely concluded that the 
severity of fires and explosions from the accidental 
ignition of flammable electrolytic solvents used in 
Li-ion battery systems are comparable to or even less 
than those for gasoline or diesel vehicular fuels. 

A number of recognized safety standards are in 
place to govern the manufacture and use of Li-ion 
batteries, including those integrated into vehicles, 
and to document their safety under demanding 
environmental conditions representative of highway 
use. 
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CAN DISCHARGES OF STATIC ELECTRICITY FROM 
PEOPLE IGNITE FLAMMABLE MIXTURES OF GAS OR 

VAPOUR AND AIR? The answer is yes. One person on holiday in 
Scotland pulled into a garage to fill up his car with petrol. While the 
car was being filled he took off a woollen sweater and threw it into 

the car. He was wearing a ‘Crimplene’ shirt underneath the sweater. 
When the tank had been filled, he was about to replace the filler cap 

which he had been holding in his hand. A spark jumped from the 
filler cap to the end of the fill-pipe and a flame appeared at the end of 
the fill-pipe. Fortunately, the flame was only about four inches long 

and he was able to blow it out and replace the cap. 
-From an ICI Newsletter



I am Lithium, the lightest among our family of 
Reactive Metals. May be you can call me the youngest 
weighing just 6.9 gms/mol. Denizens just love me. I 
can even float on water, but beware; when I get hot 
I can react with dangerous consequences if you bring 
water near me. In as much as I am light, my shelf life in 
Appliances is also short to the benefit of designers of 
devices for early destruction. Together with Corona 
and Omicron from the outer world, these days I am 
also in the news and so thought should speak a little 
about me, though the viruses are taking the headlines. 
Elsewhere in this issue of FSAI Journal, you may be 
hearing more about how I am being used or misused 
and perhaps our Google Master will tell you both 
desirable and undesirable info too, I thought I will give 
the readers a capsule shot on me and my behaviour for 
better understanding of me.

Though I am No 3 in the Periodic Table of Elements, 
these days I hold position No1 in the Digital World. 
Everyone is holding a device in their palms for the 
best of their days and/or viewing screens small or big 
either for learning, work or for sheer entertainment 
not realizing that it is I who power their pleasure, 
hiding inside in ways many. I offer excellent heat 
and electrical conductivity and this property makes 
it useful in applications involving manufacture 
of glass, hi-temperature lubricants, chemical 
and pharmaceuticals, nuclear power, aerospace 

applications, apart from usage in batteries to power 
digital devices and electric vehicles

Unlike you humans, I cannot breathe freely in air 
and if I am brought in contact with oxygen, I become 
Lithium Oxide. Hence, while rarely I am left alone 
and in such situations I am always kept in an inert 
atmosphere like argon. Also I am never allowed to 
be alone in nature and am always in the company of 
our family members or with my other cousins in the 
Periodic Table of elements. I am always present as a 
constituent of salts of other compounds.

I am available in the underland in countries few with 
Australia heading in terms of quantity produced 
followed by Chile, Argentina, Serbia, Bolivia, Congo, 
Brazil, Russia and a few others, but China and the 
Korean countries lead in deploying me effectively in 
devices. I am extracted from mineral rich brine, at 
about 10 m beneath the earth and I am also available 
at other locations in lakes @ high altitudes as well as 
part of hot springs, saline lakes and also in Dead Sea 
near Israel. Often, trying to recover me involves large 
evaporation ponds to concentrate the salts before 
further processing.. Though I am not present by myself 
alone in nature, people have found me present in 
small amounts in igneous rocks and waters of mineral 
springs. Extracting me is through a long process 
involving several steps. Since I am always associated 

LITHIUM, THE METAL OF 
THE DIGITAL AGE

- Mr. Ananthraman S.
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with others, extraction process is mainly aimed at 
removing unwanted materials and bonding me with 
compounds useful for your applications.  Depending 
on the composition of the brine or rock, the process 
involves initial pre treatment by filtration and/or ion 
exchange purification to remove contaminants or 
unwanted constituents. 

This is followed by a series of chemical treatment with 
solvents and reagents to isolate desirable products and 
by products by precipitation. Further filtration and 
treatment follows to prepare saleable compounds like 
Lithium Carbonate or compounds with Chlorine, 
Bromine, Phosphorus and sulphur, depending on the 
manufacturers of products and their technology for 
the final application. It is a long tedious process before 
I become part of a product that powers your device or 
vehicle. Though I am present in very small quantities 
in these products, it is I who does the primary work 
to empower you. My availability with the present 
resources sourced may last for another 20/30 years as 
maximum and it is for the next generation to worry 
about what to do beyond. I am not a renewable source 
though I power renewable energy devices

I am also present in your diets like cereals, potatoes, 
tomatoes and cabbages and some spices, though in 
minimal and negligible quantities. With the intense 
digitalisation of the world, all the countries and states 
are in frantic search to locate me. I wish them well.

As mentioned earlier, I belong to the family of 
Reactive metals – Sodium, Potassium, Aluminium, 
Magnesium, Titanium, Tantalum, Zirconium etc. We 
are called so because we are highly reactive with water 
when we burn and fire fighters classify us as belonging 
to Class D Fire Risks, needing special ways and means 
to handle us. Most of us, when we catch fire, will burn 
at very high temperatures. When I am under fire the 
surface temperature could be around 2000 degrees 
Celsius. And if you use water to extinguish me, you 
can be rest assured I will react with explosive violence. 
Water is No. 1 enemy to our family, though water is 
used in plenty in extracting us. 

If any member of our family is burning as nascent 
metal, to extinguish the fire and salvage part of us 
who have not yet caught fire, one has to deploy special 
extinguishing powders, TEC (Ternary Eutectic 
Chloride based) for gentle spraying on the burning 
surface, so that it forms a hard crust over me blanketing 
out oxygen. When used with extinguishers, one has 
to have an attachment of low pressure applicator for 
gentle spray. For localised small fires, one can also 
apply very fine foundry sand through a shovel to cover 

the burning surface. In batteries, I exist as a compound 
with my other cousins and so one can use ABC type 
dry powder, but preferable to apply gently, since the 
high pressure jet can throw me out elsewhere to create 
a secondary fire.

I can burn easily in air and though I reside inside the 
battery, at temperatures over 530 degrees Celsius, 
the electrolyte containing me can explode at these 
temperatures if exposed to oxygen in the air. As I am 
highly sensitive to temperature and Oxygen and of 
course water, it is also pertinent to mention here that 
in finely divided particulate or powdery condition or 
in forms of dust, I can spontaneously ignite in air.

I am being processed in sizes micro to macro to sit in 
screens small to large to entertain the young to old, and 
as a support for the disabled, like in hearing aids, which 
amplify sound through a digital device powered by me. 

Using products containing me in the right way as 
prescribed by the manufacturer does not cause any 
harm or involve any danger. But if one tries to tamper 
with the product and expose us, then one is surely 
heading for disaster. For any reason if the product 
containing me gets damaged, if not tampered with, 
there is possibility of release of dangerous substances 
and flammable gas mixtures. Such accidental releases 
can cause fire and the emissions can be toxic. I will like 
to say a few words on basic precautions necessary in 
such situations.

In the event of such an exposure, first move to 
fresh air. During manufacture and assembly, ensure 
deployment of appropriate PPEs as advised by the 
engineers. Exposure to smoke emanating from me can 
lead to shortness of breath; can cause loss of appetite, 
nausea, vomiting and abdominal pain. Higher levels of 
exposure can also lead to a medical emergency due to 
fluid build up in lungs (Pulmonary Edema). In case of 
contact with skin of the burning material, flush with 
plenty of water and do not attempt to remove clothes 
stuck to skin. In case of contact with eyes, rinse with 
plenty of water for 15 minutes. If the location is in a 
manufacturing or assembling unit, it is necessary to 
have an eye wash fountain cum safety shower in the 
vicinity and drench yourself under the shower, if a 
large part of the body is affected. In case of ingestion 
through mouth, do not induce vomiting; instead give 
plenty of water to drink. Move away from the scene 
of damage to avoid inhalation of toxic fumes that may 
emanate. In case of a large fire/fume generation arising 
from a manufacturing or warehousing unit, quickly 
move diagonally across up stream considering wind 
direction
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I am far less toxic compared to my cousins with whom I 
am normally associated in Batteries, major application 
in which you all use me. At the end of my life, I will 
fall under the category of E Waste or hazardous toxic 
waste and need to be treated with caution. Because 
of the trend in designing for early destruction and 
depleting life cycle of devices powered by me, chances 
are that the trash cans can get overfilled in the years to 
come and perhaps it will be the work for generation 
next to think of how to handle me and dispose me 
off safely without hurting themselves. I will advise 
one should hand over the wastes containing me to 
authorised Waste Treaters/Recyclers and ensure to 
follow the local regulations and legal requirements, as 
well applicable standards and codes of practice.
As mentioned earlier, I too am very much in the 
news these days. Battery mega factories processing 
and handling me are mushrooming from Nevada to 
New	York,	Shanghai	to	Xian	and	Berlin	to	Budapest.	
While in India, geologists have estimated my presence 
in the underland @ Mandya in Karnataka, it is 
unlikely I may come to the surface in the near future. 
The manufacturers of Digital Devices and proposed 
EV manufacturing units in the country are presently 
happy by importing batteries holding me inside by 
importing from other countries. 

While I am the most preferred choice of battery 
makers to power digital devices and electric vehicles 
across the world, I am a bit hurt that the richest man 
of Asia has preferred to go with Sodium, my elder 
brother for his massive project in proposal @ Gujarat. 
But at the same time, I am happy too, since I can live 
a little longer, before humanity has totally exploited 
me. 

I will like to remind humanity that I am not a 
renewable resource, though I empower renewable 
energy and expectations are that I may be all used up 
in another two decades or so, unless the scientists are 
able to locate me in more places. All the same I can 
only say, please use me diligently with caution and 
safely to extend my life and to safe guard your life too! 
While designers of digital devices are busy to build a 
throw away culture with short life cycles of devices, I 
will be happy if I can stay little longer with you. 
You can help me by switching off the device when 
not in use, charge me only when I am fully tired and 
almost without energy and unplug me immediately 
after I am fully charged up. This way, I can also help 
you to extend the life of your device and save a little of 
your hard earned money.

I am thankful to Mr. Ananthraman to think about 
me and permitting me to say a few words about me in 
these columns.

One last word, dear reader, I appeal to you to spend 
a little more time with your dear ones for face to face 
dialogues, so that I can live a little more longer!

Stay Safe, Stay healthy, Stay Happy
Safely Yours,
Lthium.

NFPA 704: 2010 Hazard Classification for 
LITHIUM

Ananthraman. S
A Chemical Engineer from UDCT, Bombay(now ICT, Mumbai), Ananthraman carries with him 52 years of professional experience most of which 
have been in the field of fire safety. As an Entrepreneur and Managing Director of Fyrkool Private Ltd, he is credited with successful technology 
adoption and commercialisation of two fire extinguishing dry powders based on ISRO Technology – TEC for reactive metal fires and Monnex 
equivalent OLFEX for large fluid fire extinguishment. After 25 years as an entrepreneur, he sold the Technologies to an Industry colleague to pursue 
his passion for consulting and training. He is also an accredited External Auditor enlisted with several Certification Bodies for Quality, Safety and 
Environmental Management Systems as per ISO Standards. He had also been a regular contributor to various professional journals during his active 
working life and is a Life Member of NSC, SJAA, NHRD Network, QCFI, IIMM and many other professional bodies.

THEMATIC

MARCH-APRIL 2022 | FSAI JOURNAL | 33



Are electric vehicles 
sAfer thAn vehicles 

running on ic engine?
- M/S. Aaron A. Rodrigues and Saurabh Raikar

The automobile industry is one of the largest industries 
by revenue. In 2018, around 7.6 crores of vehicles were 
produced worldwide. In India itself it is estimated that 
around 2.5 crores of vehicles run on roads every day. 
With such a huge sector and a large population being 
involved, safety issues in this industry are of major 
concern. For a few decades now, the automobiles were 
powered by internal combustion (IC) engines fuelled 
by petrol, diesel, gas, etc. Recently, many automakers 
have introduced electric vehicles primarily powered by 
a battery system running on electrical energy. In this 
article, we will be discussing about safety in electric 
vehicles compared to IC engine driven vehicles.

Working of IC engine vehicles
An internal combustion engine (ICE) is a heat engine 
in which the power is produced by the combustion 
of fuel-air mixture. The expansion of fuel during 
combustion produces high temperature and high- 
pressure which exerts a direct force on the piston 
of the engine. This force moves the components, 
converts chemical energy to useable kinetic energy, 
which is then transferred to the wheels through the 
transmission system.

Working of electric vehicles
Electric cars consist of an induction motor (made up 
of Stator and Rotor). A battery pack usually placed 
under the floor at the centre of the car supplies 
current to the induction motor. A 3-phase AC power 
input is given to the stator which produces a rotating 
magnetic field (RMF), this RMF induces a current on 
the Rotor bars which makes it turn. The advantage of 
an induction motor is that its speed depends on the 
AC power supplied, thus the drive wheel speed can be 
altered by varying the frequency of the power supply. 
The power is then transmitted from the motor to the 
wheels through the transmission system. 

THEMATICTHEMATIC
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Are electric vehicles safer?
When we speak about safety of automobile vehicles, 
we can classify the safety issues into 3 categories.

1. Safety in road accidents
Vehicle accidents continue to be a leading cause of 
death, disabilities and hospitalization in the country 
despite our commitment and efforts. According to 
highway loss data report, injury claims for electric cars 
are 40 percent lower than for identical gas-powered 
vehicles. In electric vehicles, battery pack which 
is a heavy unit is placed nearer to the floor. Thus, 
the centre of gravity of the vehicle is moved more 
closer to the ground. This  improves the stability of 
the car and the chances of toppling reduces. Also, 
since electric cars require lesser number of parts, the 
crumple zones for these cars can be designed securely 
in order to take the impact shocks during accidents 
so as to allow minimum impact to be transferred to 
the passenger compartment. But, the electric cars do 
not have a gearbox system which can be sometimes 
handy in decelerating the car during sudden braking. 
This can be overcome by designing a superior braking 
system with technologies like antilock braking system, 
electronic brake force distribution, etc. Also, electric 
vehicles are quiet in operation, so the pedestrians 
may not be aware of the silently approaching vehicles 
which may cause fatal accidents. The major road 
accidents caused in vehicles are because of human 
error including reckless and undisciplined driving, 
driving in improper health conditions (lack of sleep, 
alcohol), not following traffic rules, etc. which cannot 
be changed no matter what power the vehicle runs on.

2. Safety in case of fire due to abnormal functioning 
A number of incidents of vehicles catching fire have 
been observed in India and around the globe which 

leads to severe injuries to the passengers including 
death. Various reasons for vehicle fires include 
improper servicing or maintenance, accidents 
damaging fuel tank, improper functioning of the 
cooling system, etc. Although electric vehicles do 
not have flammable fuel tanks, they are powered by 
high-energy lithium-ion batteries, which may cause 
fire or even explosion under abnormal conditions. 
The automakers have recently introduced a system 
which continuously monitors the conditions of the 
battery and isolates it in case of any abnormalities 
detected. The cooling system is also used to regulate 
the temperature of the battery pack. The electric 
vehicle also has an automatic turn off system in case 
of an accident to prevent the passengers from getting 
electric shocks in case of any contact with the electrical 
systems.

3. Safety related to vehicle emissions and 
environment 
With crores of vehicles running on roads every day, 
we cannot imagine the amount of harmful pollutants 
like HC, CO2, CO, NOx, SOx, etc. that are emitted 
in the environment which has adverse effects on 
our health and environment. When we say electric 
vehicles are environment friendly, many people have a 
question, ‘Isn’t electricity generated by burning fuel?’ 
The answer is ‘yes’ a part of electricity is generated 
by burning fuel which gives out emissions. But the 
efficiency of conversion from extraction of crude oil 
to wheels in case of IC engine vehicles is around 13% 
and that of electric vehicle is around 18%. Also, the 
electrical energy can be produced at a power plant 
and can be transmitted to hundreds of kilometres 
using transformers with very less impact on the 
environment as compared to transportation of fuel to 
petrol pumps using heavy vehicles giving out harmful 
emissions. Also, during the run, carbon emissions in 
electric vehicles are around 30% lesser compared to 
IC engine vehicles. 

To summarise, the battery vehicles are safer in many 
aspects than IC engine vehicles in case of stability and 
emissions. But the human role in safety remains the 
same which includes careful driving, proper attention 
and regular maintenance of the vehicle. Vehicle safety 
depends more on the driver and less on the gadgets. 
Drive safe, be safe.

Aaron A. Rodrigues is currently 
pursuing his first year in 
Mechanical Engineering at Don 
Bosco College of Engineering 
(DBCE), Fatorda, Goa. He 
is currently holding a post of 
working committee member for  
SEEDS student council for the 
year 2021- 22. Aaron is also a 
member of FSAI Student Chapter 
at DBCE, Goa

Saurabh Laximan Raikar working as an Assistant Professor in DBCE.  
He has completed his Master’s degree in Technology from RV College 
of Engineering after graduating from Goa College of Engineering in 
the field of Mechanical Engineering. Currently he pursues Doctorate 
in the field Reliability Based Design under Goa University 
Saurabh is the recipient of the prestigious ‘Six Sigma Top Performers 
Award’ from NIQC International.  Raikar is a certified Auditor for 
ISO 9001:2008 as well. Initiating and executing number of training/ 
development/ promotional activities as coordinator of FSAI Goa 
Student chapter at DBCE are also part of his credentials. The 
attributes constitute fire cum life safety and security
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Aqueous film-forming foams (AFFFs) are effective 
firefighting foams designed with specific properties to 
help inhibit the spread or growth of fire. As Class B 
firefighting foams, AFFFs are used for extinguishing 
fires involving flammable liquids such as gasoline, 
oil and jet fuel. These foams function by creating a 
film across the surface of the liquid to suppress the 
vapor, isolate the flame from oxygen and prevent 
reignition. Though these foams are highly effective, 
AFFFs utilize fluorinated surfactants that contain 
per- and polyfluoroalkyl substances (PFAS), which 
do not readily break down in the environment and 
are known to bioaccumulate. Because of this, they 
are sometimes referred to as “forever chemicals.” In 
addition, research demonstrates that PFAS may pose 
negative human health and environmental effects.
 
Alternative solutions to these firefighting foams 
are continually evolving  to  help reduce potential 
health and environmental impacts and increase 
the effectiveness of extinguishment properties. 
Through the work of its standards technical panels 
(STPs) and dedicated research professionals, 
Underwriters Laboratories is working to develop 

and update standards that include these alternatives 
and their application systems, to help ensure they 
meet performance requirements to allow timely 
and effective suppression of fires for first responders 
around the globe.
  
AFFF hazards and alternatives
While further research is being conducted, scientific 
studies have demonstrated that PFAS exposure 
may lead to increased risk of prostate, kidney, and 
testicular cancers, weakened immune systems, 
reproductive effects, and increased cholesterol 
levels.1-6 Firefighters are particularly vulnerable to 
potential negative health effects from PFAS due to 
their close working proximity to AFFFs. A 2016 study 
conducted by the National Institute for Occupational 
Safety and Health (NIOSH) reviewed data from 
nearly 30,000 firefighters active between 1950 and 
2009 and determined that there was evidence of a 
relation between firefighting and cancer.7 While the 
causes of the various cancers were not analyzed in this 
study, exposure to AFFFs may be a factor. Further, a 
2015 biomonitoring study published in the Journal 
of Occupational and Environmental Medicine found 

StAndArdS for firefighting foAmS: 
AddreSSing PotentiAL hAzArdS of 

AfffS And guiding the deveLoPment 
of ALternAtiveS

- M/S. Wil Fletcher and Spencer Barbour
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that firefighters had increased levels of perfluorinated 
chemicals in their blood.8

Currently, many countries are taking steps to address 
PFAS. The European Union will begin phasing out 
various PFAS substances beginning in 2023, and 
the United States Environmental Protection Agency 
(EPA) already has a strategic roadmap in place to 
address PFAS.9 Additionally, the Bureau of Indian 
Standards (BIS) has adopted ISO water quality 
standards as a first step in developing a framework to 
address PFAS.10 

While PFAS-containing AFFFs are still used, there are 
viable Class B foam alternatives that are fluorine-free 
and do not contain intentionally added PFAS. These 
foams are typically referred to as synthetic fluorine-
free foams (SFFFs), and they utilize hydrocarbon 
surfactants rather than fluorinated surfactants. The 
differences in surfactants between an AFFF and 
an SFFF results in differing mechanisms by which 
they each extinguish fires. SFFFs do not create an 
aqueous film on the surface of the flammable liquid 
to isolate the flame from oxygen; they only create a 
foam blanket to cool and extinguish fires. Because 
the extinguishing mechanisms differ, it is critical 
to ensure the application systems and settings are 
appropriate for each type of foam to achieve adequate 
performance.

UL Standards for firefighting foams
The application systems and parameters vary 
depending on the type of foam used. The performance 
of each foam must achieve expected results. 
Underwriters Laboratories has Standards to address 
the consistency of performance of foams. These 
include UL 162, the Standard for Foam Equipment 
and Liquid Concentrates; ULC 563, the Standard 
for Category 3 Film-Forming Fluoroprotein 
(FFFP) Foam Liquid Concentrates; and ULC 564 
the Standard for Categories 1 and 2 Foam Liquid 
Concentrates. Each of these Standards contains data-
driven minimal performance requirements developed 
through a collaborative effort to test the systems and 
products together.

UL 162 includes requirements covering Class B Fire 
Tests of Sprinklers and Spray Nozzles. When using a 
foam such as an AFFF or SFFF, the entire application 
system must be considered to help ensure safety and 
proper performance. The knowledge of the intended 
functionality of the foam is critical to defining 
the process by which the foam should be used and 
applied. Foam must be applied through a mechanical 
device that consists of an aerator and a spray device 
such as a sprinkler or nozzle. Coupling one of these 
items with the foam to be investigated helps to 

ensure functionality in the presence of a hazardous 
environment.

UL 162, ULC 563 and ULC 564 also specify 
requirements for reviewing the quality properties of 
the foam post-formation. The expansion is held to 
minimal requirements along with the amount of time 
it takes tested foam to drain. Expansion of a foam is 
critical to its operation. For both AFFFs and SFFFs, 
the expansion is key to overall performance. The 
process by which the concentrate is manipulated into 
foam must be conveyed to the end-user to help ensure 
proper and safe operation. 

The Standards address many variables to help promote 
the safety and sustainability of Film-Forming Foams. 
Requirements as narrow as specifying a minimum 
storage temperature can help prevent improper 
storage that would lead to inoperably in an emergency.

The UL Standards approach to fire safety, which 
includes prevention, promotes education of 
firefighting foams and systems to improve the user’s 
knowledge of key foam differences and relevant 
application parameters. The importance of the entire 
system is articulated through the standards by the 
employment of foam application tools tests. These 
tests cover many aspects of the tools used to move the 
foam from concentrate to application, including the 
corrosivity and durability of the application systems. 

How you can participate in the development of 
safety standards
Underwriters Laboratories is dedicated to 
promoting global safety through the development 
of consensus standards that guide the performance 
and sustainability of new and evolving technologies 
and services. Our standards development process 
is open and transparent. Anyone can participate by 
submitting a proposal, or by applying for membership 
on one of our standards technical panels (STPs). The 
consensus-based process relies on the input of diverse, 
knowledgeable experts who ensure standards are 
comprehensive, sustainable and focused on driving 
safety in line with the UL mission statement of 
working for a safer world. 

If you would like to share your expertise and help 
to develop standards in your industry, please submit 
an application for membership through our MyInfo 
Portal at s.UL.org/MyInfo, or submit a proposal 
through our Collaborative Standards Development 
System (CSDS) at CSDS.UL.com. If you have 
questions about standards development, contact 
us at UL.org/contact. To access UL and ULC 
Standards documents, or to sign up for alerts, visit 
ShopULStandards.com.
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1.0   Introduction 
The minimum level of fire safety compliance for a 
given country/ region is traditionally defined through 
legislation, which are mostly based on its building 
codes. However, the actual level of compliance 
varies greatly from country to country, depending 
on the importance attached to it, and the resources 
allotted for the same. The level of compliance in 
developed countries is far higher than in a country 
like ours. Safety costs money, and it is common to see 
underdeveloped and developing countries cite other 
pressing issues (and sometimes rightly so) to justify 
their (unintentional) neglect of the issue of fire safety. 
Investment in fire protection systems, is therefore, 
normally met with resistance or accepted with great 
reluctance in these countries (ours included!).

In such situations, it becomes imperative for the 
economically poorer countries to ensure that the 
investment made in fire protection systems is well 
utilized, and that the systems/ equipment provided and 
installed, meet quality and performance requirements. 
Fire is accidental loading i.e. it is an event which may 
or may not occur during the lifetime of the building/ 
industry. Therefore, the fire protection systems 
installed may not be required to come into operation 
and perform according to its design objectives even 
once in an actual fire situation.  However, does that 
mean that substandard design and installation can 

be accepted for these systems? If precious resources 
are getting invested in fire protection systems and if 
wrong design and/or installation practices are going 
to render the system ineffective during an actual 
event, that’s a lot of money down the drain for these 
countries (with the added burden of consequent 
human and property losses).

How do we fare as far as our country is concerned? 
Unfortunately, there’s no analysis carried out in our 
country on performance of fire protection systems 
during incidents (in fact, there is no analysis of any 
kind carried out related to fire incidents!). If done, 
this could provide valuable data on how systems 
are performing during incidents, their reliability, 
effectiveness, etc.  So, as data is not available, the 
question to be asked is whether the fire protection 
community (Consultants, Designers, Contractors 
& AHJs (Authorities having Jurisdiction i.e. Fire 
Services)) is ensuring that fire protection systems/ 
equipment are being installed in line with accepted 
design standards and good engineering practices?  
Does the required level of technical competence 
exist within the fire protection community to ensure 
that systems will perform effectively and meet design 
objectives? It would be interesting to take a look at 
some current practices and trends in this regard.  
But before that, a quick look at the relevance of fire 
protection standards.

WATER BASED FIRE PROTECTION 
SOME COMMON MYTHS & FACTS!

(Part I)
- Mr. Abhay Purandare
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2.0   The relevance of Standards  
A code is a set of rules that a group of (competent) 
people recommend for others to follow, which can 
become a law if adopted; a standard is a detailed 
explanation, a set of technical definitions and 
guidelines that can be used for design, manufacture 
or installation. In short, codes tell us what to do 
while standards tell us how to do it. Fire protection 
requirements for buildings is specified under the 
applicable building bye-laws, DCRs (Development & 
Control Regulations) or the NBC Part 4 (if explicitly 
applicable as per the Building bye-laws/ DCRs). The 
design and installation of fire protection systems is 
governed by specific national standards, which the 
building bye-laws should refer to (as is done in NBC 
Part 4) for design and installation of a given fire 
protection system. That is the reason why NBC Part 
4 refers to a number of standards for different fire and 
life safety systems which it recommends (in the last 
section in NBC Part 4). 

Standards for different fire protection systems are 
written by committees which includes representatives 
of all stakeholder communities i.e. consultants, 
contractors, authorities, manufacturers & end-
users. Most standards are revised periodically based 
on new developments or feedback received from 
field and therefore, ensure that the system design 
and installation is fit for use and will be effective 
when operated. It is imperative, therefore, that fire 
protection systems and equipment are manufactured, 
designed and installed as per the relevant standards in 
force. 

If Building Bye-laws or DCRs do not provide clear 
reference to the relevant standards, the design and 
installation of fire protection systems is open to 
interpretation (by the stakeholders involved) and 
fully dependent on their knowledge and competence. 
This creates a dangerous situation as system design 
and installation can become person-centric; and if not 
designed and installed as per standard specifications, 
its effective performance in a fire situation cannot 
be guaranteed. This leads to non-standard practices 
which over a period of time become the norm (all 
the more applicable to fire protection systems, whose 
effective performance cannot be gauged in an actual 
fire situation). The fact remains though, that while 
accepted as a norm, these will not meet intended 
performance objectives, which leads to a myth about 
its efficacy. One of the definitions of myth (Merriam 
webster) is ‘an unfounded or false notion’. Some such 
common myths are discussed in subsequent sections 
(note that these are a few examples which the Author 
has noticed, there could be more!).  
    

3.0   Hydrant & Wet Riser Systems  
3.1. It is OK to install a single fire pump instead of 
pump set (one main + one standby + jockey pump), 
as fires rarely occur.

Certain jurisdictions allow installing a single pump 
instead of a complete pump set. The requirement 
to have two pumps (one main and one standby) 
is recommended in the relevant Indian standard 
IS:3844/IS:13039; this is for providing redundancy 
to the system and increasing reliability during an 
emergency. In the event of failure of one pump due to 
any reason, the other can provide water for firefighting. 
The fact that you have diesel engine driven pump 
removes dependence on electrical power (though 
some jurisdictions also allow the second pump to be 
electric motor driven if the power supply is reliable). 
Importantly, if one pump has to undergo repairs and/
or is out of service (which is a realistic scenario), the 
system will still be operational. The jockey pump 
is for making up lost pressure due to leakages – if a 
main pump were to come on frequently for making 
up pressure, it would lead to surges in the piping and 
possible damage. With the above in mind, it’s obvious 
that having a single fire pump is an unsafe practice.  
 
3.2. Pump switches need to be installed on every 
floor so firefighters can operate a pump during an 
emergency; even if the system is ‘Auto’ mode.
   
In one jurisdiction, the Fire Service insists for a 
pump switch on every floor of the building; with the 
reasoning that control for operating the pump should 
be in the firefighter’s hands. A system on auto mode 
will operate when a hydrant (landing) valve is opened 
to feed a hose line, which means the firefighter has 
complete control on the pump operation – as soon as 
he closes the nozzle, the pump will automatically stop. 
As soon as he opens the nozzle, the pump will start 
due to drop in pressure. Therefore, what is the logic 
behind providing a manual pump switch? 
 
Secondly, as this is a unique requirement (not specified 
in any relevant standard or practiced in any other 
country), it obviously has to do with the local building 
firefighting procedures (SOPs) being followed in that 
jurisdiction i.e. there have to be SOPs for operation of 
such switches. It is common for firefighters to connect 
hoses from a lower floor and extend hose upwards to 
the floor on fire (as conditions do not allow operation 
from the floor on fire). Does the firefighter operating 
the switch also operate the landing valve? How does 
the nozzleman communicate with the switch operator 
(if they are on different floors or not in line of sight)? 
What happens if two switches on two floors are 
operated? Are such SOPs in place?
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In most cases, these pump switches are installed on 
floors close to flat/ office doors. A fire flashing over 
will cause the convected heat (from flames/smoke) 
to come in contact with and affect the pump switch, 
which is most commonly housed in a switch box 
made from polymer material (See Image 1,2). What if 
the wires short due to the heat? Does the system take 
care of this?   
 
3.3. It is required to install double headed hydrant valves 
in very tall buildings as the fires can be more intense 
and therefore, two hose lines have to be deployed.
 
Fire in a building of a specific occupancy type 
(whether residential, business or mercantile) is the 
same whether the building is low-rise, high-rise or 
very tall (assuming comparable fire load). The only 
difference is that the response may be delayed in event 
of a taller building as firefighters will take a longer 
time to reach the affected floor (or floor below) and 

deploy hose lines. Therefore, it can be expected that 
a fire will grow bigger in this additional time. This is 
precisely the reason why sprinklers are mandated for 
taller buildings i.e. they will control the fire and this 
requires lower level of intervention from firefighters 
to extinguish it.

Nowhere in the world are double hydrants mandated 
for tall buildings (nor is it mandated in IS:3844/
IS:13039), and currently, all interior firefighting 
is done with a single hydrant valve. Not being an 
interior firefighting expert, the author has referred 
to firefighting practices being followed in other 
countries. Even where two hoselines are deployed, it 
is rare to find flows exceeding 500 lpm on each line 
(handling hoses with higher flows would be dangerous 
inside a building!). With a total requirement of 1000 
lpm, which can be fed from a single hydrant using 
a dividing breech, the need to have double headed 
landing valve is not clear.

Image 1. A Fire Pump On/Off switch (housing made of 
polymer material) installed in vicinity of a Flat door 

Image 2. A post fire image showing effect of flames/ hot smoke 
in corridor – can the pump switch survive this? 

Image 3: A double headed hydrant valve Image 4: Two single headed hydrant 
valves 

Image 5: Another arrangement using 
two single headed hydrant valves 

The orientation of the valve outlets in a double 
headed hydrant valve (see Image 3) is such that when 
installed in a 3 or 4 feet wide firefighting shaft–, 
hoses cannot be deployed without kinking – what’s 

the point in deploying hoses with kinks if required 
pressure is not going to be available at the nozzle. 
Even assuming that flows higher than 500 lpm from 
each hoseline are required and two valves are required 
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to be deployed, it is not clear why two normal single 
hydrant valves cannot be installed so at least the hoses 
can be deployed correctly (without kinking) and 
sufficient pressure is available at the nozzle (see Image 
3.4). Recent research[1] into interior firefighting 
in UK has allowed local Fire service to ask for two 
landing valves instead of one (see Image 5), for specific 
fire engineered/ performance based design buildings 
(not for buildings following code based designs). 
This is to cater for larger fires/ higher heat release 
rates (especially for wood structure buildings), where 
more than one hoseline may be required. Of course, 
this would require matching procedures (SOPs) for 
firefighting by the local Fire Service.   

As a side comment, the only way a double headed 
hydrant valve can be deployed effectively is by using 
an L shaped adaptor as shown in image below. 
Thankfully, at least a few discerning building owners 
keep this in their buildings!.

4. A terrace pump can take care of firefighting in case 
of failure of main pumps located near the fire water 
tank.

Providing a small size terrace pump (typically 450 
to 900 lpm@3.5 bars) near the terrace water tank, 
is recommended in NBC Part 4 for many low-rise 
buildings. In some cases, it is also required alongwith 
the main pump set located near the firewater tank on 
the ground floor or basement. Note that this is again a 

unique practice, which is not followed anywhere else 
in the world.

The provision of a terrace pump was originally 
envisaged to reduce costs and use existing water 
storage (the terrace tank) in smaller buildings and use 
it to provide minimum flow which could take care 
of first aid firefighting using hose reels, or supplying 
the sprinkler system demand. It cannot cater to the 
firefighting water demand of a fully grown fire, which 
will be much higher; therefore, the terrace pump 
cannot replace a fire pump set. This is the reason why 
this arrangement (terrace pump) is most commonly 
used for low-rise buildings as Fire service jets can 
reach the affected floor from outside, and provide 
the additional water required for firefighting. In fact, 
where only terrace pumps are installed, it is expected 
that fire service intervention will be necessary if the 
fire continues. However, for taller buildings, external 
jets from fire service vehicles will be ineffective; hence 
the necessity to provide internal firefighting capability 
through wet risers becomes necessary. 

Another related issue is that where both the full 
fire pump set (at basement level), and terrace pump 
are provided, it becomes a challenge to design their 
operation i.e. when does the terrace fire pump 
operate? Before or after the jockey pump, or the main 
pumps? To avoid these problems, the latest revision 
of IS:13039 recommends removing terrace pumps 
where main pump set is installed near the firewater 
tank. Similarly, smaller buildings can use a terrace 
pump alongwith the terrace tank; there will not be a 
fire pump set requirement in that case. 

References: 
[1] https://www.linkedin.com/pulse/150mm-
rising-fire-mains-rice-firefighting-tactics-2020-paul-
grimwood 
[2] https://iwma.net/about-us/faqs 
[3] http://www.watermist.com/en/case-studies/
custodial-hmp-grampian/ 
[4] https://tycoaquamist.com/resources/approvals/
ts14972/ 

Image 6. An L shaped adaptor (left), which can be used where 
double headed hydrants are already installed. 

Abhay Purandare is a Fire & Life Safety specialist/ SME, with varied experience of over 3 decades, having worked on both 
industrial & infrastructure projects within and outside India. He is a Master in Fire Prot. Engg from the Univ. of  Maryland 
and a Fellow of the Inst. of Fire Engrs (UK).

Coming up – “Sprinkler, Water Mist and Water Curtain” 
as Part II in next edition
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iot BASed SoLution for on-
Street And off-Street PArking

- Mr. Kunal Sanghvi, Mr. Prasheel Shah, Mr. Aditya Shah, Dr. S.S. Rathod, SPIT, Mumbai

Preface: This article aims to solve the ’On-Street and 
Off-Street’ parking problems (especially) in metro 
cities by creating a balance between the supply and 
demand of the parking slots, so as to reduce congestion 
and pollution as well. It helps solve parking woes 
by efficiently detecting the empty parking slots and 
portraying the real time data on an android app.

Introduction
Nowadays, rather than having a car, it’s a great privilege 
to be an owner of a parking space. The number of cars 
on road are rising exponentially which is creating 
traffic congestion and parking problems. It is believed 
that drivers searching for a parking are estimated to be 
responsible for around 20 percent traffic congestion in 
major cities. In light of the current situation, respective 
municipal corporations have started taking actions 
by catering various solutions to these problems.  To 
speak of parking problems, municipal corporations 
have/is creating many parking spaces. But eventually, 
most of them go empty all around because of lack of 
awareness and negligence. This problem is not only 
a worry for the Government, even large institutions, 
malls, private parking providers have a difficulty in 
managing parking spaces. So, to solve this problem, 
we came up with an idea of ‘Smart Parking Solution’.
 
Smart parking can be defined as the use of advanced 
technologies for the efficient operation, monitoring, 
and management of parking within an area. It aims 
to provide a more balanced view by managing proper 

demand and supply of a parking slot(s). It has been 
adopted by many countries (especially European 
countries). But due to its complexity, it has not been 
accepted widely on a larger scale.

This article aims to build a fully automated system 
which helps users find the number of free or empty 
parking slots in real-time. Here, an idea has been 
proposed wherein a camera module is attached to a 
raspberry pi board which continuously takes live feed 
of the designated parking slots. The raspberry pi board 
has been fused with deep learning algorithms which 
process the feed and give a live update on the number 
of empty parking slots available. This availability is 
replicated on an android application which has to be 
installed in the user’s mobile phone.

How this idea protects the security of the user 
having a major parking concern?
The camera not only can be used for parking purposes 
but also a whole lot of other things related to security. 
It will give us a constant recording of 24 - hours feed 
of the parking spot and with feeds from multiple 
cameras the security of the entire parking lot is taken 
care of where the cameras would work as CCTV 
cameras.

Even though more people can now buy a car, there 
are still people who cannot afford one, but everyone 
today needs a car for their work and if they cannot 
afford one, they steal. In such a case if the deep learning 
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model is trained with images of car robbery, so when 
the robbery takes place, the app notifies the user.

These days it is very difficult to find a parking space 
so many times it is observed that people park their 
vehicle in other’s slot. Using this idea, we can avoid 
this parking. The user of the app can be notified if 
someone is parking in their slot thus avoiding wrong 
parking.

How this idea will benefit its end users?
The idea in the article is a good product for the 
government as well as for private organizations who 
can use it to solve the parking issue that they have 
been currently facing. This can help the people in a 
way where they can have so many benefits. Beginning 
with the time they save where they initially used to 
spend so much time looking for a place to park, now 
they can just find the right place from the app and 
go there directly. Secondly, they can save on fuel as 
earlier one has to drive to and from around the place 
for finding a place that is suitable for parking but now, 
they can directly drive to the place where they need to. 
Thirdly, people will know exactly where to park thus 
driving the people to parking zones directly and hence 
reducing the risk of eliminating heavy fines incurred 
due to parking in the “NO PARKING” zones. These 
are just a small part of the few benefits of having a 
smart parking system. The actual list of this can be 
huge and once the advantages are realized the actual 
need for a smart parking system will be understood.

What are the different types of Smart Parking 
Systems available?
The term Smart Parking was introduced many years 
ago and has been practiced since a greater period of 
time. When the term Smart Parking was introduced, 
Artificial Intelligence and Machine learning 
algorithms were not that developed or in use. So, 
pertaining to that situation a smart parking system 1.0 
was developed using various different technologies 
like radio frequency identification (RFID), wireless 
sensor network (WSN), Bluetooth, Wi-Fi etc.

Smart Parking 1.0
A smart parking system 1.0 was developed using 
sensors. The sensors played a major role in the system 
by detecting the presence of a car in a parking space. 
Here, sensors need to fitted/placed either on the 
ground or at a height in order to detect a car’s presence. 
This leads the authorities to shell out or dedicate a 
huge of amount of money for the installation and 
maintenance of the system. Under Smart Parking 
System 1.0, an RFID based smart parking application 
was also developed which implements an automated 
check in and check out of the car by scanning the 
RFIDs on the cars.

Smart Parking 2.0
Smart parking 1.0 was further improved and various 
new models and modifications came up like, an 
intelligent parking guidance and information system 
that uses webcam to detect free parking slots and 
provides SMS based reservation service to the driver.

The Smart Parking 1.0 which is currently present in 
the market uses different types of sensors that are 
integrated with some hardware and are placed at each 
and every parking slot. This makes the system hardware 
dependent, increasing the cost and maintenance. 
Whenever there is some issue where the sensor stops 
detecting, it is very difficult to find the problem due 
to hardware dependency and long interconnections 
which reduces the growth of this system.

The Smart Parking Solution (SPS) 2.0 uses GPS based 
techniques, where they detect free parking locations 
based on the number of users present in a particular 
area. The flaws in the technique makes it inaccurate 
as there are no actual coordinates available of the free 
parking, especially in an underground parking where 
GPS tracking becomes an issue because of network 
problems. This limits the usage of this system.

After studying about these developments, we came up 
with Smart Parking 3.0 which automates the system 
by using IOT and machine learning algorithms.

Smart Parking 3.0
To start with the hardware part, it includes a camera 
module which is interfaced and powered by a 
raspberry pi board. The camera module must be placed 
at a decent height so as to capture a proper frame of 
parking slots. The camera module when powered on 
starts taking live feed of the slots, which is fetched by 
the processor embedded on the raspberry pi board. 
The processor has been fused and trained by very 
long, efficient and complex deep learning algorithms 
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which would play a major role in our idea. The model 
is trained with thousands of car images along with its 
different parking positions. The number of training 
images are very high so as to include each and every 
possible scenario and achieve a greater efficiency. 
This also makes it more complex, which may lead to 
speed latency. This latency problems can be solved by 
shifting to hardware with better specifications.
A live feed is taken from the camera and is broken 
down into frames. The algorithm then checks the 
frames and determines whether a space is empty or 
not. An appropriate status is stored in the database 
which gets updated regularly. Now, for the user to 
know the status, an android application has been 
created. The user will have an option to know the 
available status. On clicking, he/she would be able to 
see the real-time status. Now, coming on to the back-
end part, the app is integrated by a database which is 
responsible for storing user’s data and displaying the 
real time status of the parking slots. So, to display the 
parking status, we query the database to fetch live  
parking status and display it on the screen of the end 
user (updated regularly).

Constraints

Source: Electronicscomp.com
Camera is the constraint in the system as the quality 
of the camera used would decide the distance from 
which the system should be placed, a less megapixel 
camera would have to be placed closer to the parking 
slots then a camera with high megapixel. Thus, based 
on the distance at which the camera is placed, the 
coverage area would be decided. Also, it is difficult 
to sense the availability of the parking if the car is 
wrongly parked.

Another constraint is of the deep learning model 
which is used to detect different types of cars. The 
process of training the model is time consuming and 

the resources required are rare to find. Since, new cars 
are being introduced in the market at a fast face thus 
to train the model each and every time will make the 
system difficult to update as well as adapt the situation.

Future Aspects
Source: Vedcyeplta.Top 

The future aspect of this idea is that the accuracy 
of the model can be further increased by training 
it with more images and varying parameters of the 
model, interface of the android application can be 
modified and google maps can be integrated to help 
the user with directions of the available parking 
space. Hardware compatibility can be eradicated by 
using CCTV cameras and a server computer. This 
system can be integrated with various independent 
organizations like commercial complexes, hotels, 
malls, etc.

Conclusion
We at S.P.I.T wish to undertake some sincere effort 
to develop appropriate automated systems. In this 
context we also love to dwell upon those areas where 
innovations related to IOT fields are considered. 
Thus, a camera based Smart Parking System which 
provides a novel parking management solution for 
both on-street and off-street. They must also be such 
that anyone could be able to understand them and 
be tempted to apply considering their simplicity and 
ease of practice. While doing so the main purpose 
for which they are created is duly achieved - Ease in 
finding parking spaces.

Also, we plan to expand the scope of research work on 
better design and development of technologies. Like 
the Yolo deep learning model in the article. In sequel, 
this would not only help provide an effective solution 
to a real - life problem but also support the MAKE IN 
INDIA initiative that would boost our economy.

Dr. Surendra Rathod is a professor in the Electronics 
Engineering Department at Sardar Patel Institute of 
Technology, Mumbai. He has 22 years of teaching 
experience. He is the FSAI student development 
chair of the FSAI Mumbai Chapter. He is actively 
involved in many social and FSAI activities.

Project Mentor:

Team Members:
Mr. Kunal Sanghvi is a final year Electronics 
Engineering Student at Sardar Patel Institute of 
Technology, Mumbai. He is keen on learning new 
technologies and has strong management skills. 
During the course of engineering, he has worked 
on various projects which can help solve real life 
problems. Apart from academics, he likes to explore 
food and different cities.

Mr. Prasheel Shah is a final year Electronics 
Engineering student at Sardar Patel Institute of 
Technology, Mumbai. He is a passionate learner and 
a problem solver. Besides being passionate about 
technology, he also has an interest in finance. Apart 
from academics, he is a keen reader.

Mr. Aditya Shah is a final year Electronics 
Engineering student at Sardar Patel Institute of 
Technology, Mumbai. He is a hardworking person 
with the zeal to adapt any situation.

MARCH-APRIL 2022 | FSAI JOURNAL | 45



Using building codes often become as complicated 
as creating them. A key reason being the spread 
occupancy types and environmental conditions clash 
very often with jurisdictions and their interpretation 
of the clauses. While the compliance to ‘Design’ and 
inspection of ‘Workmanship’ continue to get debated, 
one aspect of ‘code compliance’ is now very evolved 
globally. And this ‘Compliance of Materials’.

This article aims to shed light about the most critical 
aspect of the National Building Code of India, which 
was last revised in 2016 bringing forth many changes 
from its 2005 version. Products and materials which 
are used to create the infrastructure that ‘Architects’ 
visualize and design; ‘Engineers’ design and build and 
‘Government & Financial Institutions’ fund.  The 
promise of “compliance to the code” relies heavily on 
the assurance of the materials produced in factories 
and their ability to provide the same materials 
repeatably. There are several properties of building 
materials: Physical, Mechanical, Chemical, acoustic, 
‘Fire’, the list goes on. The commercial impact of 
inaccuracy of some of these properties can be very 
high. Sometimes an accident caused due to lack of 
repeatability of a given property can be immeasurable 
loss of life or lives.

Assurance Mechanisms
The assurance of the performance of any product 
is the primary promise for the commercial 
transaction. The supply chains of products and raw 
materials continue to become more complex and 
susceptible to global events. These events can disrupt 
availabilities of building materials leading to quick 
solutions of alternate suppliers. This could lead to 
dangerous outcomes if the performance is not as per 

requirements.

Governments and Industries around the world have 
been evolving ‘Standard Mechanisms’ over the decades 
with more strict and stringent systems deployed for 
products that have higher risk to life. As an example, 
the assurance mechanism in place for ensuring that an 
electrical switchboard will not create a short-circuit 
led fire is stringent in almost every country. Now 
whether an office chair or a piece of furniture supplied 
will break while in use or the vegetables sold in every 
market will contain certain banned chemicals is not 
necessarily checked or assured in the same way. These 
vary across countries as are often driven by awareness 
among people and the risk it poses.

Test reports & Certification 
The word ‘Tested’ is seen across many consumer-
products and even industrial products and often seeing 
this word drives some level of assurance. People relying 
on this should know when a product gets tested, the 
‘sample’ often always knows that it will be tested. 
Hence a ‘test’ only demonstrates ‘capability’ of making 
a product which can comply to a given test. To get an 
assurance that the product being ‘supplied’ requires 
not only to check ability to produce repeatably and 
consistently, but also have a mechanism to establish 
traceability. This is where ‘Certification & Listing’ as 
a mechanism is used as it has the potential to keep a 
check on how this repeatability and consistency can 
be delivered.

Figure 1 given below is from an ISO standard which 
is adopted in India by Bureau of Indian Standards and 
republished as an Indian Standard as well.

PRODUCT COMPLIANCE 
AS PER nBc

- Mr. Abhishek Chhabra 
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ISO/IEC 17067 which is part of Conformity 
assessment standards defines the ‘Fundamentals of 
product certification and guidelines for product 
certification schemes. It is referenced in ISO/IEC 
17065 which is also for Conformity assessment and 
defines ‘Requirements for bodies certifying products, 
processes and services. While ISO 17065 is used by 
government and private certification bodies (Like BIS, 
UL or Thomas Bell-Wright) to design certification 
programs; the Figure 1 cited above is from ISO 17067 
gives an overview of how levels of stringency can be 
driven in certification programs depending on the 
level of assurance needed. More about this is covered 
after introducing Building Codes.

Building Codes and Compliance
The aim of the National Building Code of India 2016 
(NBC) is to provide guidance across various stages of 
conceptualization, planning, designing, constructing, 
maintaining and repairing the buildings.  Keeping in 
mind substantial variations from region to region, 
the Code endeavors to meet the requirements of 
different regions of the country, both urban and rural, 
by taking into consideration factors such as climatic 
and environmental conditions, geographical terrain, 
etc. Part 4 and part 6 deal with two of the most 
critical aspects of any building infrastructure. Fire & 
Life Safety and Structural Safety. The infrastructure 
should not fall down and should not catch fire causing 
harm to life!

The building code learns iteratively and progresses 
forward with each publication to assimilate learnings 

from accidents and new innovations. The code also 
uses published standards to quantify these guidelines 
and ‘specify performance of building materials’ which 
will bring about these design guidelines.

Example Case Study: Implementing Compliance to 
Fire Safety using passive fire protection 
Passive Fire Protection is a key enabler of Fire Safety 
in buildings. Passive fire protection installations 
consist of all the building components, systems and 
assemblies that provide containment of fire; and 
prevention from the passage of flames, deadly gases 
and toxic smoke. These installations which are critical 
to fire and occupational safety are not just limited 
to Fire Doors & Partitions they also include the 
penetrations, joints and other breaches in fire-resistive 
walls, floors and floor/ceiling assemblies.

The chapter 3 under the part 4 of the NBC details on 
how buildings are classified under occupancy types 
which is done based on how a fire accident will be 
differently perceived by a given building. The response 
preparedness of a school will differ from a mall or a 
hospital or a residential block and hence measures 
of Fire & Life safety are designed differently. Using 
‘Fire Zones’ and ‘Types of Construction’ the code 
further details and guides the readers on the tools 
used to implement Fire Safety; and more specifically 
how containment and limiting of fire (Passive fire 
protection) is defined.

Figure 2 given below reproduces the Table 1 of this 
section which defines Fire Resistance Rating in hours. 
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Simply put, for how long can the specific sub-unit 
of the infrastructure (like a floor or a room) contain 
the fire. The preparedness of the building type and 
location sets this time (published in the table) as a 
basis of evacuation time needed. 

Containment for One hour
Imagine you are in a low rise (8 storey) residential 
building sitting next a window working on your 
laptop in your home office. Your room consists of 
three walls, a large glazing (part of the curtain wall 
system); a door to the room, bathroom door, false 
ceiling to hold the lights, and move utilities in and out 
of the room and two openings for the HVAC system. 
The adjacent house is the same. And a fire breaks out 
in your adjacent house.

Now for the fire and smoke in the adjacent building 
to be contained for one full hour; it is required that 
at least the three walls, the door to the room, the 
penetrations across the false ceiling and the system 
sealing off the curtain wall system and the slab of 
the floor (Through penetration firestop) are able 
to withstand and contain a fully developed fire 
(~1000 Degree centigrade). The responsibility of 
the contractor is not only to have a means to check 
the suppliers of Fire Doors, partition walls, through 
penetrations on the guarantee but also assure that the 
installation and workmanship will last.

Compliance to the Code: Measurement & Assurance 
Below is a list of test methods from the Annexure of 

Chapter 4 of the NBC.
•	IS	3614-2:	Fire	Doors
•	 IS/	 ISO	 834-1	 :	 Fire-Resistance	 Tests	 Elements	 :	
General Requirements
•	 IS/	 ISO	 834-4	 :	 Fire-Resistance	 Tests	 Elements	 :	
Load Bearing Vertical Separating Elements
•	 IS/	 ISO	 834-5	 :	 Fire-Resistance	 Tests	 Elements	 :	
Load Bearing Horizontal Separating Elements
•	IS/	ISO	834-6	 :	Fire-Resistance	Tests	 -	Elements	 :	
Beams
•	IS/	ISO	834-7	 :	Fire-Resistance	Tests	 -	Elements	 :	
Columns
•	IS/	ISO	834-8	 :	Fire-Resistance	Tests	 -	Elements	 :	
Non-load Bearing Vertical Separating Elements
•	IS/	ISO	834-9	 :	Fire-Resistance	Tests	 -	Elements	 :	
Non-load Bearing Ceiling Elements

And below two have been indigenously published by 
professionals in India after the code was published

•	IS	16947	:	Fire	resistance	tests	for	doors	with	glass	
panes, openable glass windows and sliding glass doors
•	IS	16945	:	Fire	Resistance	Test	for	Glass	Walls

The goal is to assess the repeatability. So, any 
laboratory who is reproducing the conditions (Fully 
developed fire with temperature & pressures) defined 
usually in these published test methods needs to be 
able to do it repeatedly. Accreditation bodies like 
United Kingdom Accreditation Services (UKAS) 
or National Accreditation Board for Testing and 
Calibration of India need specialist auditors who 
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have an experience in understanding the nuances 
of the tests to help decision makers rely on results 
of accredited laboratories. Thomas Bell-Wright 
International in Dubai is currently the only laboratory 
in the whole world to be accredited by UKAS to all 
the 10 standards mentioned above.

When a (fire) test is being conducted, the sample 
which is installed by experts in the laboratory is aware 
that it has to face a fire test. So, there is a need for 
the documentation of how the sample to be tested 
is manufactured and how it is getting installed. 
And then an audit regime of manufacturing facility 
and installation inspection of the product at site 
closes the loop. A test report from a lab that may 
not have even established its repeatability cannot 
establish any assurance mechanism on the supply 
& installation of the product. And if the product is 
a fire door, or a partition assembly using boards or a 
sealant system; which is responsible for creating a fire 
safe containment; such an assurance is critical and 
invaluable.

Certification, Listing & Traceability. 
The type 5 system described (Ref. same as Figure 1 
above) is typical routine used by select International 
Certification Bodies to provide a high degree of 
assurance of promised properties of products. Let 
us see how the Certification Program of accredited 
international certifying agencies offers this assurance 
for fire doors.

A Fire Door manufacturer would want to certify two 
or four commonly used door designs as per IS 3614. 
The assembly of these sample doors is witnessed at the 
manufacturing location by a qualified auditor who 
marks these doors for traceability. Their manufacturing 
processes also get audited to demonstrate the ability 
of producing these doors repeatably. The marked 
doors are sent to the lab and the fire resistance tests are 
conducted as per ISO 3008 which is the referenced 
test method in IS 3614. Based on successful fire 
resistance tests, the certification body will list the 
name of this manufacturer along with their address, 
identification details of these door-sets along with the 
test method and the number of hours it was able to 
demonstrate the fire resistance. 

A similar process is faced by the certification body 
themselves as they get audited every year. Certification 
body auditors are shadowed in their audit routines 
and complete documentation and processes get 
checked by experts from International Accreditation 
Bodies who have an expertise of doing this regularly.

Implementation in a building: Fire Doors
As the National Building Code guidelines define the 
design of the Fire Safety Plan; the design of a building 
would result in a list of total number of Fire Doors (a 
few hundred maybe) which are needed. Ranging from 
doors of fire exits, main doors etc. this list would have 
details of door designs, sizes etc. This ‘Door Schedule’ 
would be the procurement document and here is 
where the contractors can use the ‘Certification 
& Listing” directory to look-up suppliers whose 
factories are audited regularly for manufacturing such 
fire doors.

Also, suppliers who submit their offers can send 
proof of compliance of their proposed doors which 
are verifiable on the certification directory (like www.
tbwcert.com). This is where, many a times ‘Listed 
drawings’, may not match with the door schedule. And 
the deviation in sizes or designs need a ‘verification’ or 
‘evaluation’ by the certification body. And sometimes 
new fire test(s) is(are) needed as existing evidence is 
not enough to ‘assure’ proposed designs will meet the 
ones in the ‘door schedule’.

Fire Door Labels
Not all certification bodies issue ‘fire door labels’ as 
a traceability mechanism. In fact, not all certification 
regimes need to create a certification traceability 
mechanism. But the ones who do offer these do it well 
and should be preferred as they offer better assurance. 

Figure 3 below is an image of a sample fire door label 
being used by an accredited agency with which the 
author is associated

One of the many ways this is implemented is as below. 
Manufacturer will maintain a record of each project/ 
job which is covered under the certification body’s 
assurance mechanism. So, the drawings of doors 
assembled and supplied get lined with specific serial 
numbers of fire doors which are issued. These are 
audited regularly to be within limits of what is ‘testing 
& listed’ design which is assured. The building owner, 
their contracted architect or consultant and any 
authority having the responsibility can easily look-up 
the listed drawings of the doors on the certification 
body’s directory (see www.tbwcert.com as an 
example). The certification body is also obligated to 
dig out and share traceability data from audits if being 
queried by the authority or an inspection body.
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Conclusion 
Part 2 of NBC details several aspects of how 
enforcement mechanisms are suggested as a structure. 
The essence is being reproduced from section 13 of 
Part 2 of the code.

“13 RESPONSIBILITIES AND DUTIES OF THE 
OWNER

13.1 Neither the granting of the permit nor the 
approval of the drawings and specifications, nor 
inspections made by the Authority during erection 

of the building shall in any way relieve the owner of 
such building from full responsibility for carrying out 
the work in accordance with the requirements of the 
Code.” 

Every contract has a value and needs a level of 
assurance. In the construction industry in India 
where the NBC has been enacted and implemented, 
organizations and their representatives are responsible 
for the implementation of the compliance to the code 
in the building as per the laws. Using better assurance 
regimes frees them from the liabilities.
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FIRES IN THE HOME Fires in the home produce poisonous 
fumes, particularly if the furniture is modern and made from 

foam plastic. The most dangerous fires are those that occur 
downstairs at night while everyone is asleep upstairs. Very 

few people are killed in their beds due to fire burns; but by the 
time the smoke has woken them up, people may have less than 

two minutes to escape downstairs and out of the front door. 
Accordingly they could be suffocated to death while going 

downstairs into the fumes. There are also cases where people 
have been killed, within 2-5 minutes, by fumes rising into 

the bedrooms and before they realised what was happening 
around. 



The Alarming Fire Realities in Mumbai
Mumbai! Alarmed by the many fire incidents that 
have occurred over the past few years it’s time for 
Mumbaikars to take cognizance that fire makes for a 
good servant but a bad master.

Unfazed by the prospect of losing life, our fire fighters’ 
focus is always on dousing fire, saving human life 
& property. The fire fighters use the principles of 
engineering and science to defend people from risky 
scenarios. Their job is one of the most challenging & 
daring professions that demands utmost precision, 
planning, carefulness, meticulousness and lots of 
commitment that too with very limited time to prepare 
and yet they aim to carry out the work flawlessly 
incessantly. This field deals with the avoidance of fire. 
It also deals with diluting the casualty which occurs 
on day-to-day basis by allowing safety measures and 
growing the parameters of standard of living, thereby 
reflecting higher efficiency levels of performance. 
Having said so sprinklers too play a crucial role 
containing local fire. Smoke detectors and sprinklers 
are the real first responders in case of high-rise fires.

The fire fighters wear their hearts on their sleeves 
& are very passionate about their job. Fire fighters 

possess know-how of tackling fires- avoiding an 
outbreak, controlling it & surviving it. Having said so, 
they have been known to fall short of luck on some 
occasions, and injuring themselves during rescue 
operations. Sometimes even at the cost of their lives. 
Fire fighters too have their family just like ours but 
they are determined to risk their lives against all odds 
to save common man, birds, animals, property, etc. 

Issues related to fire safety had taken a centre stage 
after Kamala Mills, Lower Parel fire incident in 
December 2017. Though the Mumbai Fire Brigade 
took action against restaurants & hotels for non-
compliance, the ESIC hospital blaze highlighted lack 
of fire safety measures at public buildings. Another 
fire broke out at the ESIC hospital at evening just two 
days after a blaze claimed 10 lives, when a meter box 
caught fire. As per reports around 309 fire incidents 
had been reported between 1 to 20 December 2018 
across the city. 

Source: DNA, 21 December 2018, Mumbai

After the fire incidence at Sargam building in 
Chembur, the Mumbai Fire Brigade inspected around 

MUMBAI, THE ISLAND 
CITY ON FIRE!

- Ar. Shrreyash Sarmalkar

Challenges & Conquests of Fire Fighters

MARCH-APRIL 2022 | FSAI JOURNAL | 51



377 structures across the city between 27-30 Dec. 
2018. Of the 377 structures inspected, 346 structures 
were found to be complying with fire safety norms. 
Necessary action was taken by Mumbai Fire Brigade 
to the ones who had flouted the safety measures. In 
this year alone, the Mumbai Fire Brigade has inspected 
over 32,000 structures which included residential 
buildings, restaurant, commercial establishments, 
malls, cinema halls, etc. Out of these, MFB has served 
notices to 17,730 structures for non-compliance. The 
MFB has commenced legal proceedings in 9,407 cases 
& sealed 32 premises.

Source: DNA, 1 January 2019, Mumbai.

Over 300 Mumbaikars have lost their lives in fires over 
the last six years. Seven among them were firefighters. 
There have been over 29,000 instances of fire across 
the city since 2012. A whopping 710 cases have been 
recorded till May 2018 alone.

Source: The Quint.

As per the draft Development Plan unveiled by the 
BMC, if 100 percent FSI is consumed, a built-up area 
of 56,808 hectares can be added on to the city in the 
next 20 years, most of it vertically. This is equivalent 
to the size of 6,380 Oval Maidans!
90 meters is the reach of the firefighting snorkel van 
the department has purchased
18 meters is the expected length of the van, which 
means it will require a large radius for turning.
254 meters is the height of the Imperial Towers 
in Tardeo, Mumbai, way beyond the reach of the 
firefighting snorkel.
According to firemen, above the 20th floor the 
walkie-talkie signals get really weak, thus hampering 
communication.

Source: https://www.mid-day.com/articles/mumbai-
skyscrapers-set-to -make-life-tougher-for-fire-
department/16031153

Tracking Different Levels of Fire
Level 1: When the fire can be tackled by two fire 
engines.
Level 2: When 6 fire engines are required to douse the 
flames.
Level 3: If 8-16 fire engines are required to tend to 
the fire.
Level 4: Over 16 engines required to douse the fire.
Level 5: When additional resources apart from 16 
vehicles are needed to combat fire.
Source: (Infographic: The Quint)

Issues related to fire safety had once again taken a 
centre stage after the Crystal Towers at Mumbai’s 
upscale Parel area in August 2018 till One Avighna 
Park, Parel- Lalbaug in October 2021. These fire 
incidents & many more have turned the spotlight on 
fire safety in high-rise buildings. 
An article in Mumbai Live states, Mumbai: In 10 
Years, Nearly 50,000 Fire Incidents Reported.
RTI activist Shakeel Ahmed Sheikh had filed an 
RTI application with the Mumbai Fire Brigade 
seeking information on the number of fire incidents 
in Mumbai from 2008 to 2018. The Mumbai Fire 
Brigade has informed RTI activist Shakeel Ahmed 
Sheikh that there have been a total of 48,434 fire 
incidents in Mumbai in the last 10 years between 2008 
to 2018. The cause of most incidents, which is about 
32,516 fires, is reported to be short circuit. As many 
as 1,116 fires have started due to gas cylinder leakage. 
In addition, 11,889 fire incidents have been reported 
to various other reasons. As per the RTI information, 
property damage to the tune of INR 89,04,86,102 has 
occurred in these fire incidents. 
•	A	total	of	9,887	fires	broke	out	in	Circle-I,	including	
325 skyscrapers, 1,546 residential buildings, 987 
commercial buildings & 75 huts.
•	The	highest	number	of	10,719	fires	were	reported	in	
Circle-II, including 129 skyscrapers, 1,824 residential 
buildings, 664 commercial buildings & 934 huts.
•	 A	 total	 of	 8,717	 fires	 broke	 out	 in	 Circle-III,	
including 496 skyscrapers, 1,382 residential buildings, 
939 commercial buildings & 443 huts.
•	 A	 total	 of	 8,328	 fires	 broke	 out	 in	 Circle-IV,	
including 289 skyscrapers, 1,835 residential buildings, 
661 commercial buildings & 403 huts.
•	A	total	of	5,683	fires	broke	out	in	Circle-V,	including	
50 skyscrapers, 1,547 residential buildings, 208 
commercial buildings & 1273 huts.
•	 A	 total	 of	 5,107	 fires	 broke	 out	 in	 Circle-VI,	
including 279 skyscrapers, 603 residential buildings, 
374 commercial buildings & 23 huts.
•	Also	in	the	year	2020,	a	total	of	3,841	fire	accidents	
have killed 100 people & injured 298.

Source: https://www.mumbailive.com/en/civic/in-
10-years-nearly-50000-fire-incidents-reported-69278

Responsibilities & Duties of Firemen:
A fireman’s responsibilities extend beyond fighting 
fires; they are also responsible for controlling the risk 
to people and properties, saving lives, and carrying 
heavy equipments.

Firemen are also responsible for maintaining their 
job skills and equipments when not responding to 
emergencies. They must engage in practice drills 
and ongoing training in areas of fire prevention and 
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control, as well as the preservation of life and property. 
These responsibilities and more are required during 
time at the station when firemen are not actively 
engaged in fire fighting at a hazardous site.
A fireman is charged with duties ranging from saving 
lives to keeping fire fighting equipments clean. At a 
moment’s notice, a fireman must be ready to perform 
job functions such as rescuing people or animals from 
burning or collapsed buildings, fighting fires and 
providing emergency medical assistance.

Firemen also work with police, providing general 
assistance at accident and crime scenes. Firemen 
who aid in controlling and extinguishing forest fires 
sometimes parachute into areas vehicles can’t reach 
and assist in creating and maintaining fire lines. Other 
common duties include: Carrying hoses, climbing 
ladders, hooking hoses up to hydrants, breaking 
through walls, protecting those in danger due to a fire, 
Ensuring integrity of the property ablaze.

Challenges & Difficulties faced by the firemen:
 ¾  While extinguishing fires that occur at higher 

floors of skyscrapers the major concern is Wind 
Velocity & deployment at such heights while dousing 
fires in tall buildings.

 ¾  Velocity of wind is another challenge. The wind 
displaces the water from a high-pressure hose-pipe.

 ¾ Lack of time to assess the fire condition in the little 
time fire fighters have as a first-responder during a fire.

 ¾  Lack of good number of snorkel vans. 
 ¾ Limitations on the height of the snorkel vans as 

compared to the height of the skyscrapers
 ¾ Lack of proper ventilation leads to dense smoke 

being accumulated reducing the vision. 
 ¾ Arranging for uninterrupted water supply.
 ¾ Lack of motivation in common man to join MFB.
 ¾ Illegal parking of vehicles obstructing fire engine’s 

movement.
 ¾ Obstruction in fire escape staircases by local 

residents stacking unwanted materials.
 ¾Heavy vehicular traffic during pick hours.
 ¾ Narrow lanes in town side making life tough for 

MFB team reaching at the destination.
 ¾ Lack of turning radius for the MFB snorkel van in 

especially in congested areas.
 ¾ Areas like Nariman Point, BKC and Back-bay are 

on reclaimed land and there are chances of cave-ins 
due to the high pressure of the vehicle’s jack if the 
snorkel is used at these locations. Source: https://
www.mid-day.com 

 ¾ Also very difficult to use these vans in areas where 
the gap between two buildings is less.

 ¾Weaker wireless signals are a big impediment above 
the 20th floor.

 ¾ In absence of sound functional fire safety system 
the firemen have to physically carry the fire-fighting 

equipment up the stairs to as high as 20 floors or even 
higher, to the floor where the fire has broken out.

 ¾The tallest turntable ladder available with the 
Mumbai Fire brigade is 90m long, which can access 
up to 30-32 floors of a high-rise. However, the city is 
rapidly seeing a spurt in 60-70 storey buildings. “In 
such cases, the building’s own robust internal fire 
fighting system is the only way to effective fight fires, 
or prevent them.

 ¾The 90-m ladder owned by the Mumbai fire brigade 
weighs 52 tonnes. Mumbai’s roads and flyovers are 
designed to handle a load of around 60 tonnes, as 
there are utility chambers under all of them. Some 
roads in the island city have century-old arch drains 
under them

 ¾These are few life-threatening challenges that 
skyscrapers may pose today and in the coming days.

Risks Involved:
Wooden furniture burns to produce nitrogen and 
carbon monoxide, making the air toxic. Inhaling 
such smoke could cause death due to asphyxiation. 
Unaware about risks on the other side of the fire 
barrier. Sudden blast of cylinders, flammable materials 
stored, etc. Fire fighters are susceptible to burns and 
crush injuries from collapsing structures and many 
more unseen risks are faced by fire fighters.

It is necessary that we not only recognize the efforts 
taken by our fire fighters, but also integrate fire 
awareness within the very social fabric of our culture. 
Building’s own robust internal fire fighting system is 
the only way to effectively fight fires, or prevent them 
with smoke detection system planned & installed  as 
per NBC standards which plays the first responder’s 
role till such time fire fighters arrive & commence 
dousing fire. Also as a daksh nagarik we should avoid 
parking vehicles other than parking slots properly 
marked for parking thereby maintaining unobstructed 
passage of snorkel vans to reach the incident spot well 
in-time. In addition to this we should avoid use of 
combustible materials in our interiors & enhance use 
of fire rated – fire retardant materials, unobstructed 
floor passages & exits, a big NO to storing flammable 
materials in residence, office or exits which can assist 
trapped people to evacuate safely incase of untoward 
incidents. Also conduct timely periodic inspections 
to ensure that by-laws are not flouted post approval 
of the plan or once the building is occupied. Thus 
periodic inspections are critical for high-rises or any 
premise. Fire and life safety mechanisms like Smoke 
Detection System, Sprinkler Systems, unhindered 
access to fire exits and staircases are some of the most 
basic measures that need to be repeatedly examined 
by competent fire inspectors/ authorities. Mock 
drills been equally important to create awareness 
among the end users with knowledge necessary for 
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emergency preparedness in a high-rise building which 
indicates early warning through an alarm or voice 
communication system, familiarity of evacuation 
route, use of fire extinguishers, etc. Practising the 
same through Periodic Mock Drills is a must for 
every premises. This will reduce loss of human lives 
in a panic situation. Mock drills can prove to be life-
saving incase of any such untoward incident, where 
occupants are trained to evacuate themselves safely 
even before help reaches them. These mock drills 
will be only effective if and only if the premises fire 
fighting systems are properly operational and in 

working condition at all times. This can be made sure 
by periodic third party Audits for keeping the Fire 
Safety Systems in check, up & running. The dues we 
owe to the selfless act of these fire fighters will only be 
realized when we, the citizens of Bharat, sensitize and 
educate ourselves, thereby safeguarding our gen-next 
with fire and safety awareness.

Let’s join hands in making India safe by “BUILDING 
A NATION THROUGH SAFE PRACTICES”.
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The same old story of major difference between 
Liquid and Liquefied Hydrocarbons in ‘day to day  
life’: Four young people were sitting in a car gazing 

out to sea near the beach at a local resort. One decided 
to light a cigarette. First he had to refill his cigarette 
lighter and to do so he used a canister of lighter fuel 

which he had in the car. When he struck a light 
there was a flash and a bang and four shocked people 

jumped out of the car. Two were sufficiently badly 
burned to need attention at a local hospital. Fumes of 
lighter fuel had created a flammable atmosphere in 

the confined space in the car and a source of ignition, 
when used, produced the inevitable consequences!



Project background
The Narendra Modi Stadium, earlier known as the 
Motera Stadium, is the world’s largest cricket stadium 
with a capacity of a whopping 110,000. That scale, 
along with design complexities, were contractor L&T 
Construction’s several challenges. Technology played 
a major part in addressing them.

Located near the banks of Sabarmati River, the 
Narendra Modi Stadium in Ahmedabad, Gujarat, is 
the world’s largest cricket stadium and the second-
largest stadium overall. First constructed in 1982, it 
had a seating capacity of about 35,000 spectators. The 
stadium can now accommodate over 110,000 cricket 
fans, surpassing the Melbourne Cricket Ground, 
which has the capacity to accommodate 100,000 
spectators. It is also the only cricket stadium in the 
country to be awarded the Gold Green Building 
rating.

Innovative Solution for Life Safety using 
Performance Based Computational Fluid Dynamics 
(CFD) analysis
The cricket stadium with capacity to accommodate 
several thousands of spectators has the seating arena 
consisting of a two-tier arrangement with an upper 
and a lower bowl and an intermediate concourse 
podium level for pedestrian movement to access the 
bowls. The uniqueness of the stadium is that spectators 
can have an unobstructed view from all around the 
podium towards the field of play. Upper and lower 
bowls are connected by vomitory stairs. The stairs 
landing is a precast slab supported by cantilevered 
steel beams. These steel beams are fixed to precast 
columns supporting the stadium structure. The stair 
slabs are precast concrete supported on landing slab 
and cantilevered steel beams. During an event of fire 
at podium level between two staircases, fire resistance 
of steel beams is very critical to life safety. If steel 
beam loses its strength due to lack of fire resistance, 
it will be weak in supporting stair slabs, and may lead 
to hazard in evacuating occupants from upper bowl 
to lower bowl. In this study, to ascertain fire rating 
and life safety, performance-based design using CFD 
analysis is used in evaluating the fire resistance of the 
steel beams

innovAtive SoLution for Life 
SAfety - PerformAnce BASed 

deSign uSing cfd for gcA 
(nArendrA modi StAdium/moterA StAdium)

- Mr. R. Balakrishnan, Dr. Munirajulu M. & Mr. M. Srikanth

Fig. 1: View of Stadium in use

case study series no.1 on the success stories of fiSt Award 2021 winners 
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CFD (Computational Fluid Dynamics) Analysis
Engineering tool for simulation and analysis of MEP 
design (HVAC, Electrical, Fire Engineering and PHE) 
as well as architectural/structural applications. CFD 
uses state of the art software and high-speed digital 
computing workstation. CFD simulation software is 
based on fluid dynamics and heat transfer. Virtually 
simulates how air flows in and around buildings; how 
building elements, people, equipment etc. heat and 
cool
Advantages of CFD:

Design validation/ alternate design at concept stage 
|| Design optimization during detailed design stage 
|| Troubleshooting of installed systems || Provides 
visual and quantitative output, leading to reduced 
design risk of failure || Value engineering and quantity 

reduction at tender and detailed design stage.
Using CFD Analysis for Stadium Structure:

Challenge:  To determine by engineering analysis, if 
fire protection is required for structural steel support 
in the vomitory staircases.

Solution: Performance based engineering analysis 
based on a design fire size using CFD analysis.

Approach: CFD means Computational Fluid 
Dynamics. CFD analysis involves simulation of fluid 
flow and heat transfer using CFD software and high-
end workstations. Structural steel fire resistance and 
fire ratings depend on fire scenarios, the steel elements 
are exposed to. The surface temperature on the steel 
structural elements is influenced by proximity to the 

Fig. 2: External view - Render image

Fig. 3: Vomitory staircases at HY columns

Fig. 4: CFD applications

Fig 5(a): CFD process

Fig 5(b): Implementation of CFD process
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fire which controls the local heat flux. In terms of 
thermal load, maximum temperature on the surface 
of the structural element is important. CFD simulates 
the fire and resulting smoke. Smoke spread and 
movement can be tracked and smoke temperature 
close to the structural elements as well as on the 
structural elements can be predicted.  

Methodology: The 3D model from the REVIT 
is imported into Autodesk CFD software and 
modifications are done on the model to make it 
suitable for CFD analysis.  Design fire was modeled 
for a kiosk fire and air flow and heat transfer analysis 
was carried out using the design fire size as heat source 
using CFD software with details as given below:

•	 A	 portion	 of	 the	 Stadium	 is	 considered	 for	 the	
analysis, due to replication of same results & software 
constraints. 
•	Portion	of	stadium	between	S	–	W	is	considered	due	
to the annual average wind direction is more in the 
SW & W directions.
•	A	fire	source	was	placed	in	between	two	vomitory	
staircases on the podium for analysis.
•	Fire	source	is	considered	in	the	kiosk	area,	between	
the staircases.
•	Fire	size	of	3.5	MW	(Convective	heat	output	of	fire)	
considered for the analysis. 

•	Ambient	air	entry	is	considered	from	west	direction	
as per annual average wind direction in Ahmedabad.
•	Average	wind	speed	is	considered	as	5	Knots	or	
2.57 m/s. 
•	 Air	 is	 considered	 as	 variable	 to	 account	 for	 the	
density variation with temperature

Conclusion:
CFD results show that the smoke temperature near 
the staircase/around the staircase does not exceed 
150 Deg C for the fire duration considered. Surface 
temperature of cantilevered steel beams is found to be 
less than or equal to 150 Deg C. Since this temperature 
is much less than the critical failure temperature 
of steel (520 Deg C), it is concluded that design of 
structural steel supports on the staircase is adequate 
and does not need additional fire protection such as 
fire resistance coating. 
CFD analysis provided an engineering basis for 
performance-based design of steel structural elements 
and an opportunity to optimize fire protection 
requirements. Thus, performance-based design using 
CFD modeling and simulation of fire and smoke is 
an innovative way to evaluate fire rating requirement, 
ascertain life safety and optimize design with regard 
to fire protection on structural steel elements for the 
stadium.

Kindly share your feedback to rbk@lntecc.com, 
mmrajulu@lntecc.com and mskanth@lntecc.com.

Fig. 6: Stadium top view

Fig. 7: CFD model of a sector of stadium with fire source.

Fig. 8:  Sectional view of temperature distribution towards the vomitory 
staircase from CFD analysis.

Fig.9: Sectional view of smoke distribution (in terms of smoke visibility) 
towards the vomitory staircase from CFD analysis.
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A real case of mistaken identity: A 35 year-old 
Canvey Island woman sent her son to the local 

supermarket to buy a bottle of orange juice. 
He came back with a litre size bottle of liquid 
that looked and smelt like orange juice. It also 
had a picture of an orange on the label but the 
wording was in German. The woman felt very 
ill after drinking a glass. It was orange scented 

bubble bath! 

Quoted from ICI Safety newsletter



Firefighting and fire prevention in India have come a 
long way. Just like in other parts of the world, it all 
started with brave fire brigades standing at the ready 
for emergency response. India’s first firefighting 
brigade was established in 1803 in Mumbai as part of 
the local police force. Many of the other bigger Indian 
cities followed suit during the course of the 19th and 
20th centuries.

Despite the commendable work that India’s firefighters 
have been doing for the last 200-odd years, fire-related 
emergencies are still a great cause of concern even to 
this day. According to the website firepedia.in, 12,784 
people died in the year 2018 due to fire incidents 
across the country. While this number has been 
steadily decreasing over the years, it still clearly shows 
that more needs to be done.

Solutions for Ancient Problems
In modern times, coming up with strategies to prevent 
fires entirely is just as important as extinguishing 
actual flames. The current age of digitalisation and 
globalisation provides excellent opportunities for the 
transfer of knowledge between people and for the 
delivery of technological applications throughout the 
world.
One example of this is the Austrian based company 

Schrack Seconet with its subsidiary Schrack Seconet 
India. Founded in 1994, Schrack Seconet has emerged 
as one of the world’s leading ventures in the fields of 
fire alarm, communication and security systems. This 
development is exemplified by winning the FIST ’21: 
Product of the Year award in India.

The premise is simple: applying cutting-edge 
technology to one of humanities oldest threats in order 
to protect lives as well as assets and values. Specialising 
in industry-scale projects, Schrack Seconet fire alarm 
systems can be found anywhere from airports to 
power plants, from hospitals to temples and mosques 
or from large apartment complexes to grand factories.

As technology evolved, so did this company’s fire 
alarm systems like for instance, the current generation 
system	Integral	EvoxX.	Its	development	was	marked	
by keen foresight and the imagination needed to really 
empathise with users on all levels. By employing an 
approach of continuous development in both hard- 
and software, an ongoing full support throughout the 
system’s entire life cycle is guaranteed.

Large-scale projects require the possibility to 
modernise systems smoothly and cost-efficient. This 
is where digitalisation comes into play. Modern fire 

HOW DIGITALISATION CAN HELP 
IMPROVE FIRE CUM LIFE SAFETY 

INITIATIVES?
- Mr. Anubhav Guglani

case study series no. 2 on the success stories of fiSt Award 2021 winners

Photo: Fire brigade of Calcutta from Adobe Stock
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alarm systems need to be able to be interconnected 
with IP or cloud technology to enable maintenance 
without fail in order to quench fires before they have 
the chance to cause damage.

Protection from Afar
However, installing a modern fire alarm system and 
hoping for the best is not enough. The challenge of 
supporting, operating, and maintaining these kinds 
of systems needs to be tackled seriously. Luckily, with 
Integral Remote, the fire alarm systems can also be 
operated from a distance.

Maintenance and customer support can be done 
remotely and in the case of an actual fire alarm, the fire 
brigades can even be notified automatically. This also 
means that any possible malfunctions in the system 
can be detected and repaired swiftly even if the site of 
the fire alarm system is not easily reachable.

To demonstrate the application and scalability of the 
organization’s  service expertise, let us take a look at 
the Lanco Hills apartment complex in Hyderabad. 
The 10 towers, each comprised of 32 to 35 floors, is 
completely protected by the company’s system. The 
set-up contains four integrated fire alarm panels, 
11,000 fire detectors and about 4,000 other devices. 

Even the gas systems of the individual apartments’ 
kitchens have been integrated into the protective 
system, so that all possible sources of danger can be 
detected as early as possible.

Maintenance and Management Go Digital
With the release of its own digital service platform, 
the company has demonstrated how developments in 
software and complimentary services can further serve 
as means to continuously improve both fire safety and 
user friendliness.

This bundle of tools offers planners and builders the 
possibility to manage their clients’ sites within a single 
application and allow for the transfer of knowledge 
by uploading relevant documents and notices for end 
users.

With the help of digitalisation, protecting people 
and valuables from fires has become a process with 
unprecedented up- scalability. Thus, fire protection 
nowadays involves lots of dedicated experts spread 
across nations or even the whole globe. In facilitating 
this evolution of fire protection, humanity really has 
come a long way. From individuals carrying buckets 
of water from a nearby river to organised fire brigades 
and from mechanics and engineers installing smoke 
detectors to digital operators ensuring giant systems 
run smoothly and protect the things that matter the 
most to us.

Photo: Schrack Seconet

Photo: Schrack Seconet

Mr. Anubhav Guglani, alumni of IIM Ahmedabad, is the CEO of Schrack Seconet India. He joined the company as 
a first employee in India in Aug 2009.
Professionally, he has successfully helped two multinational companies to set up their new business lines in India 
including Schrack Seconet.
With more than 20 years of experience, he along with his very capable team, are helping their clients in saving their 
assets and lives through their fire alarm system, temperature measurement cables and nurse call system. Some of 
India’s biggest power plants, refineries and hospitals are protected by their products.
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It was just another working day for Mr. Ravi.  The 
steaming hot idlies packed by his lovely wife in one 
hand and his bag in the other, Ravi did not forget 
to kiss goodbye to his daughter.  Waving a bye to his 
merry family, he got out to head towards his work 
place.

On this particular day, everything felt calm than usual. 
No usual sirens. No running colleagues. Everything 
felt quite peaceful.  Ravi greeted his colleagues and 
signed up to work.

That’s when the phone rang to inform them that a 
fire broke out in a house in their neighborhood.  In 
a rush, everyone grabbed their gear and hopped into 
the massive red truck, the fire engine.

Flaming, dark, hot smokes filled the neighborhood.  
People crowded around the epicenter of the flames, 
the debris of a house which would’ve once been a 
wonderful, happy house before.  Busy policemen were 
around the house controlling the crowd. Cries of 
agony and fear filled the air apart from the smoke that 
choked everyone.

Now comes the vital role of the firemen. As you have 
by now guessed, Ravi is a firefighter. He and his team 

hopped out of the fire engine really quick to start their 
duty. After a quick look into the situation, a team of 
firemen were instructed to put off the fire using the 
fire hose reel. The real challenge lied in working along 
with the crowd. They were informed that a family of 
four lived in that house. The primary investigation 
suggested that the members were- A couple and their 
children.  The fighters had to act quickly to rescue 
them.

Ravi and few of his colleagues went into the burning 
house to rescue the family. The insides of the house 
were burning hot and smelled of burnt wooden 
interiors.  Fire could be seen swirling the walls of the 
house and eating up the furniture. The sound of a faint 
cry caught Ravi’s ears. Ravi moved on inside. He ran 
to the seemingly bedroom of the house and followed 
the sound of the cry. There he saw a crib which had a 
baby. In no time, he rushed the baby out of the house 
before the fire swallowed the whole of the house.

Outside the house, media and newspaper reporters 
surrounded the house. Ravi clutched the baby to his 
chest, carefully and rushed to the ambulance.  The 
nurses and doctors came to his assistance.

Soon after, the team put off the fire that wobbled 

Prize winning entrieS of 
nAtionAL LeveL Story writing

THE RESCUE OF HOPE
- Ms. Aparna Jayachandran
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KNOWN STRANGER
- Mr. Gaurab Das Mahapatra

Aparna Jayachandran 
B. Architecture
from Asian School of Architecture and Design Innovations, Kochi, Kerala and  Obsessed with the reading of bestselling 
authors in English.

It was a humid Saturday evening and Trilok was 
helping his twelve-year-old daughter Priya to finish 
her Mathematics homework. The next day was 
supposedly a family picnic and Trilok’s wife had 
a strict rule of completing homework before any 
weekend plans in order to ensure tension-free family 
events. It was summer season and Trilok chose to sit 
in the balcony of their 2bhk apartment in the eighth 
floor of Ratna Towers in New Town area of Kolkata; 
with a ‘Usha’ stand-fan facing them. The LED bulb 
was enough to brighten the space but not enough to 
brighten his daughter Priya’s interest in Mathematics. 
Just as he was about to raise his voice over a silly mistake 
which Priya was repeating, the power went off. Total 
darkness followed by pin-drop silence was prevailing 

in the balcony. The only sound that was prevalent was 
the slight smile of Priya who was overjoyed over the 
fact that studies will be halted for a moment; since she 
was aware that their inverter was undergoing repair. 
However, determined not to let darkness engulf their 
daughter Priya’s career, Trilok’s wife brought a candle. 
As soon as she left, seeing the eery surrounding, Priya 
asked Trilok,

“Papa, do you believe in ghosts?”

Trilok did not answer her question. Instead he told 
Priya to go to the terrace and take some rest. Feeling 
uncomfortable, he took out a cigarette from his packet 
of Classic Milds and lit it from the candle.

almost all of the unfortunate building. The team tried 
their best to rescue the family. Unfortunately, the rest 
of the family members fell prey to the fire that took 
their lives.

The news of the fire reached all houses through the 
Tv and radio. Everyone watched in awe how the 
firefighter rescued the little baby out of the massive 
fire.

The next day, people woke up reading the news of a 
brave firefighter rescuing a little baby from a burning 
house. The baby was in the hospital, fast-asleep and 
was looked after by her grieving relatives. The child 
didn’t know that her family is not there with her 
anymore. Ravi paid a visit to the hospital to see the 
little baby he had rescued.  He felt really sorry for the 
baby’s loss. He decided to support the baby financially 
through funds.

Years and months later, the little baby grew up to 
become a school going girl. She grew up to become a 
strong and courageous girl.

Fast forward to 20 years. It was her day of graduation 
of college. This strong girl was quite happy and excited 
for her graduation. All her friends and cousins were 
present at her graduation ceremony. A mysterious 

visitor too was present. When she gave the graduation 
speech, she said, “I am so proud to receive my degree 
today. Through all the difficult times and happy times, 
this moment makes me feel it was all worth it. At 
times of darkness, I always saw a narrow streak of light 
that guided me forward. That makes me recall a faint 
memory of an incident that happened to me, in my 
childhood. Of a man, so brave and courageous who 
rescued me out of a fire...I don’t know where exactly 
he is now.” She took a pause. “He is my hero. Always 
my hero. I won’t be here today, delivering my speech 
here, had he not saved me that day. It makes me realize 
how important courage is in life. In 5 years from now, 
I see myself to be a founder of an organization that 
empowers women from all strata of life and make them 
courageous enough to follow their passion, to provide 
them funds to prove their skills, to provide them the 
security that they deserve, to make them confident 
enough to speak up their rights! I am confident I will 
see myself in that position soon enough. Thanking 
you..”

The audience gave her a loud round of applause.  
Everyone moved into tears from listening to this 
young lady’s speech.  Especially one mysterious man. 
The unsung hero like many others in the world. Mr. 
Ravi.
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It was pitch dark outside and far away a few lights 
were seen. The adjacent road was unusually silent and 
Trilok felt as if it was the same evening from almost 
thirty years ago, which had a phenomenal impact on 
that part of his life.

This was the time when Trolok and his entire family 
used to reside in the Marwadi dominated locality 
of Ram Mandir in Central Kolkata. Their four 
floored house was an ancestral property dating back 
to 1886. Their entire family was into the garment 
industry and had a famous shop named ‘Trilokeshwar 
Textiles’ right in the heart of Burrabazar which is the 
wholesale paradise of Kolkata. Trilok’s uncle Ramji 
was not into family business. Instead he was a small-
time contractor. Ramji had a habit of returning home 
early every Saturday due to the half-day for workers 
and taking his son for a bike ride. This is a practice he 
religiously follows since his son was three years old. 
Now his son, Kush was six years old. Ramji would ride 
in his Yamaha RD350B with his son Sunny sitting 
behind hugging him like a baby koala and Trilok 
would follow them in his Kinetic Luna Super. In spite 
of riding a moped, Trilok could match the speed since 
Ramji drove slowly owing to the kid.

That day was no exception. Ramji called Trilok from 
the courtyard of their house. Trilok came running 
downstairs from his room on the third floor and 
turned on the bike which was parked outside their 
house. Ramji had already started with his son Kush 
sitting behind. It was around seven in the evening. 
Being winter, the sky got dark a long ago and since it 
was ‘Amavasya’ or ‘no moon’ day, the floating clouds 
created a mystery around the sky.

Once the vehicle was on Central Avenue, unlike other 
days where he has a set destination, Ramji asked his 
son instead,

“Beta, where should we go?”, in order to see what his 
son wishes.

Very willingly, the small kid Sunny pointed his finger 
towards Central Metro. After hitting the signal of 
Central Metro, Ramji again asked his son.

“Now which side Beta?”

Sunny this time pointed towards the right in the 
direction of Teritti Market. For the next half an 
hour, Ramji’s bike followed by Trilok’s moped drove 
through the streets of Central Kolkata under the 
instructions shown by the tiny Sunny. From Teritti, 
they went left towards Bentick Street, then took right 
towards B.B.D. Bagh, then further straight towards 
Millennium Park, then again left towards Strand Road. 

By this time Trilok got a little suspicious, however 
kept quiet seeing his uncle Ramji laughing and 
cheering at the child’s whim. Through Strand Road, 
they went straight up to the Holy Convent Mother 
Mary Primary School which is almost opposite to the 
James Princep Memorial. Ramji was elated. This was 
his son Sunny’s school. Ramji and Trilok both were 
proud that the kid who travels by school van every 
day has managed to remember the exact route and 
brought them. The road was strangely silent and the 
couples who flock the area were also sparse.

However, to their utter surprise, the kid Sunny again 
pointed towards the left. Little surprised, but excited 
at his son’s memory power, Ramji started again and 
asked Trilok to follow. This time the journey was short. 
They went slightly left towards HRBC office below 
the 2nd Hoogly Bridge, then went further towards 
the Royal Calcutta Turf Club, then took right from 
there via Karl Marx Sarani crossed Khidderpore Loha 
Bridge and finally stopped at a lane near Kidderpore 
Market and it was a strangely vacant area in midst of a 
busy Kidderpore Market.

 As soon as Trilok and Ramji saw the building at the 
end of the lane, their heart started beating faster. The 
infamous Thomas and Peere Missionary School was 
in front of them! The iron gate of the school was 
closed and a few dogs guarded the gates. It was only 
three days back that their neighbour and business 
partner Mr. Neotia’s only son Pintoo was found dead 
in the school backyard after the morning prayers. This 
horrific incident was all over the media. The reason 
for death was still unknown and the school was on 
indefinite lockdown under police supervision since 
then. Pintoo was a close friend of Ramji’s son Sunny, 
but Sunny was never brought to this school.

Finding the situation a little uneasy, both Trolok and 
Ramji looked at Sunny. Sunny was pointing straight 
towards the school with his eyes fixed on the gates. His 
childish smile had vanished and a strange seriousness 
had overdone him. Before they could rush back out 
of the lane, Ramji firmly hold the hand of Sunny and 
asked him politely,

“Beta, how did you know this place?”

Sunny replied, “I don’t know this place . . . I am seeing 
this for the first time”.

Ramji replied, “Then how did you show the direction 
to this place?”

“I did not show, Pintoo showed me” Sunny replied 
instantly pointing towards an invisible being roughly 
located at the far end of Ramji’s bike just behind 
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THE DETENTION
- Ms. Aarushi Priya Karol
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Masters in Urban and Regional Planning [Gold Medal] Department of Planning, School of Planning and Architecture, 
Bhopalfrom
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Experience includes teaching in colleges on subjects like design/architect 
Also served local self -  government entities like Municipal corporations.

We have been brought up from the very beginning 
with thought in our culture though it has evolved a lot 
that girls should not be allowed to work or get a proper 
education, especially in the rural areas. Rena was one 
of the privileged girls in the village whose parents 
fought against the obsolete culture to raise their 
child. Rena’s parents were not themselves very much 
educated neither were they so well off that they could 
afford a healthy lifestyle. Rena took care of the efforts 
that were put in by her parents so she worked hard and 
got a job in a call center at a pharmaceutical company 
to support her parents during her graduation. She was 
one of the promising employees of the company. Until 
that one call which came to her regarding a very weird 
complaint of the drug that was delivered to a client. 
As soon as she apologized, the client disconnected the 
call without listening to any further explanations. She 
was shocked after listening to the complaint of the 
client that she even didn’t eat or sleep that night. The 
next morning she heard the bell ring and expected it 
to be a milkman but it was police at her door. She was 
forcefully arrested without knowing her crime, when 
her parents reached the police station they were told 
that she was involved in drug peddling. Her parents 
not for a moment believed in what they were being told 
by the police moreover they weren’t allowed to talk 
their daughter. They hired the best lawyer to free their 
daughter from this false case. But to their surprise, she 

accepted that she was involved in the business of drug 
paddling and also that she deceived her company. The 
court pronounced her guilty with imprisonment of 
10 years. Her parents were shattered and thought all 
the pain went all in vain, they were embarrassed but 
they still didn’t believe that their daughter could have 
done something like this. They didn’t give up their 
hope; they kept visiting her and asking her the reason 
for lying in the court. Rena didn’t answer the question 
and just grabbed her mother’s hand and cried. After a 
year due to her good behavior, she was shifted to the 
detention center for women. On the first day, Rena 
and the other women have introduced to each other as 
well as the head inspectors at detention centers. They 
were instructed to behave properly and were told one 
who would cooperate would be free sooner. Every 
woman in the detention had done many heinous 
crimes. Hence, they had very low self-esteem and each 
one of them had suppressed their emotions as well as 
their voice to fight for their rights. But Rena, however, 
was brought up in a way that she fought against every 
wrong that took place around her. On the first day at 
the detention center, she found out that the toilets 
were very filthy and even didn’t have proper water 
facilities. That was the first time she raised her voice 
against the system after which they didn’t allow 
her parents to meet her. On the second day of the 
detention, she found out that there were rats mixed in 

where Sunny’s was seating.

A shiver ran through the spine of both Ramji and 
Trilok and they came back to their home as soon as 
possible. No one ever after spoke of this incident. 
From that day till the day Sunny left for hostel at the 
age of eighteen, during bike rides, Ramji never asked 
Sunny where the latter wanted to go. That was the 
last moped ride with his uncle for Trilok. It’s still a 
mystery regarding what Sunny spoke. Whatever the 
case might be, Sunny’s voice and actions were pretty 
convincing. The memories of that evening still send 

Trilok into a permanency of melancholy.

Power had been restored in their apartment, and 
Trilok’s daughter Priya came back running. She 
asked,

“Papa, you did not tell me if you believe in ghosts or 
if you are scared of them?”

Trilok replied, “I don’t believe in ghosts but yes, I’m 
afraid of them” and gave a witty smile.
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the meal she again stood up and fought with the head 
inspector to give them at least rat-free food like it was 
available in the jail cellars. As a result of which nobody 
was given food that evening. Outraged women came 
to Rena’s cellar and gave her a proper beating for her 
effort to do right and also told her to suppress her 
voice against anything going on in the center. That 
night she also heard some voices coming from outside 
that didn’t look familiar. Her roommate told her to 
take sleep and just oversee the things happening. The 
next morning she reported that she heard some noises 
coming from outside to the head inspector instead 
of taking the complaint seriously the head inspector 
ordered her subordinates to make her understand 
how to corporate in the detention. Then she has 
beaten again. In the evening she somehow managed 
to open her cellar and went near the cellar from where 
the noises were heard. What she saw was unexpected 
she saw a few men they were raping two women who 
were sent to the detention center. She screamed out 
of panic; they saw her but they weren’t able to see 
her face. They tried to catch her, but she escaped and 
managed to get into her cellar. She sobbed and told 
her what she saw. Her roommate calmed her and told 
her that everyone here knows that this happens here 
and would happen to them once, she also disclosed 
about the many secrets of the detention center, she 
told about the scandal the officers had done to be safe 
from the quarterly government audit. Rena didn’t 
give up she went inside where the men raped women 
each day she would find a way to help the woman to 
escape like chili powder, knife, etc. But one fine day 
when the head officer was being sent to some other 
place by the government the four men who raped 
the women waited for Rena to come to catch her 

and give punishment. As soon as Rena entered the 
cellar, they caught her that day, and when they were 
about to punish by raping her all the other women 
gathered. They beat the men ruthlessly and went to 
find the evidence. One of the men informed the head 
inspector about what was being done by the women 
so she came back to the center immediately. As soon 
as they were about to escape the center Rena got 
caught by the head inspector and she was given a life 
threat. Rena out of nowhere started to laugh and said 
“you would kill me, go on have a try”. Inspector and 
other women got shocked when the inspector tried to 
shoot through her gun but it was empty. When she 
ordered her subordinates to attack, she looked behind 
and saw all of them were captured by someone. In no 
time Rena with her one karate move knocked down 
the inspector and introduced herself as a secret agent 
of the government. She then told her real story that 
she nominated herself for one of the secret services 
before she joined the pharmaceuticals and the weird 
call that she got was from the government who told 
her that she was selected and her first task was to find 
out the activities ongoing in the detention center and 
to accept the task she had to apologies so that no one 
knew the truth.

She got herself stuck under the false acquisition to 
reach this place without anyone knowing the truth 
including her parents. Everything that happened 
there was a part of her plan. She was there to build 
back their lost esteem and to make them realize that 
their life is worth everything so they should do good 
things instead of doing heinous activities also to raise 
their voice against wrong and fight for their rights.

Ms .Aarushi Possesses Diplomas in Media Management, German Language, Digital Marketing cum Business administration 
and PDCC from Asian School of Business after passing out of Higher secondary school education, Acquired internship with  
Lading TV channels as well NGO’s Possess Diplomas in Media Management.
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Special Credential Series of 

FINESt INdIA SkILLS & tALENt (FISt) AWARdS’21 
Along with the third set of profiles pertaining to the Winners

Special Noting: this was the 5th edition of the contest in chronological order since inception of the scheme

FSAI conducted the presentation ceremony to the winners on 27th August 2021. It was in a very unique and 
innovative style. FIST Search  is a part of FSAI annual Mahayatra celebrations. Incidentally this was the first 
time when all the 21 Chapters of FSAI hosted the ceremony physically, following COVID Protocol. The 
ceremony was conducted simultaneously across all the chapters and attended by more than 2000 people. FSAI 
leaders and eminent personalities from every chapter graced the event with their benign presence. 
FIST Awards 2021 witnessed the highest number of entries compared to its previous editions, which clearly 
represents the increasing popularity of the Awards in the Fire & Security Industry. The 2021 Contest had 31 
awardees among 24 categories, including Special Recognition to Frontline Warriors.
Other than the regular contest categories we also included a Special Recognition to Frontline Warriors for their 
exemplary services in many social functions including the fight against Corona pandemic.

FIST AWARDS  2021
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FIST AWARDS  2021

They have developed an Innovative, Unique and Multifunctional Unmanned Fire Fighting Robot called SHOOTFIRE. It is Remote 
operated Fire Fighting Robot with Video Feedback, Keeping human out of danger and let them operate from the safe zone

They have developed Aqueous Film Forming Foam Fire Fighting System for Nuclear Submarines. The only OEM in India to 
conceptualize, design and manufacture Integrated AFFF Foam Station for Nuclear Submarine with low foot print to fit in space 

challenged locations uniquely designed to fit in our submarines. 

They have manufactured a Wireless Gas Detector which can be powered by using solar panel. They can be used to detect Toxic, 
Combustible or asphyxiant gases. The weatherproof (IP 65 compliant) and Flameproof (IP 66 for gas gr. IIC) enclosure of the WGD 

gas detectors makes it suitable to be used at any hazardous locations 
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FIST AWARDS  2021

They have developed IoT based system for health monitoring of fire safety assets. The name of the product is Firetweet. Firetweet uses 
sensors, devices, wireless communication and cloud computing in order to provide awareness about health of fire protection assets like 

fire hydrant and sprinkler system, fire detection system and fire suppression system.

They have developed Holistic Physical Identity and Access Management Software which envelopes across all corporate identities-
employees, contractors, visitors, vehicles, and assets, mapping one another and defining their access permissions.

They are engaged in AI powered Intelligent Video Management Software 3.0 (VMS) encompasses multiple video computing 
services in a unified, homogenous software architecture platform and goes beyond mere ‘capture-record-display’ generation of Video 

Management. 
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They have developed an AI based system that converts regular video feed into data. Its deep learning based algorithms can be used as a 
preventive system, augmenting human capacity to spot issues before they become problems.

They offers risk Tracker Portal as an interactive platform that is updated on a real-time basis with curated and analysed information 
on risk-related events/incidents that may be of critical importance to businesses operating in the South Asia and Asia Pacific regions. 

The portal is user-friendly, as it enables query response communication, as well as mapping office locations vis-à-vis ongoing and 
upcoming risk events.

They have made an application called Expert Fire. This app helps us in conducting fire audits and also helps in calculating Staircase 
Pressurization, Fire Fighting Requirements, Basement Ventilation, Water Curtain, Staircase width & Fire Extinguisher selection

FIST AWARDS  2021
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Mr. Romil is the Secretary of Indore Chapter of FSAI. Mr. Romil Agarwal, National Manager – Sales & 
Marketing, in KV Fire Chemicals (I) Pvt Ltd. A business professional with more than 27 years of overall 
experience including 20 years of devotion in the field of Fire & Safety. With an in-depth understanding 
of Foams & Powder applications, he is experienced in Business development, Customer Service, Liaison 
activities, Negotiations and dealings with Government, Private & Corporate customers.  In addition to the 
flair in marketing, he is also fond of writing Poetry, Write-ups, Slogans and Rhymes in Hindi & English.

Romil Agarwal
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CHETNA - ARENA FOR NAARI SHAKTI COLUMN

‘ALL women’ PAneL diScuSSionS 
heLd on 21St JAnuAry, 2022

(AT ThE BEhEST of fSAI MuMBAI ChAPTEr)

Introduction: The event was again part of the newly 
launched initiatives of association’s 
Surakshit Naari Program, a unique one and that 
too executed for the first time in the annals of the 
association
Befittingly the event opened up with a nice keynote 
address and presentation by Dr. Sunil Keswani 
Medical Director and HOD Plastic Surgery, 
National Burns Center, Navi Mumbai. It was very 
enlightening, sensitizing and highly focused when 
the issue also related to women safety and security

The above session was complemented by a talk by Mr. 
Saurav Chattopadhyay representing M/S. Lubrizol. It 
covered a lot of basic fire detection, prevention and 
control systems as available in the market including 
the application of CPVC piping in Fire protection. in 
the Hydrant system, A product video screening and 
quiz contest offered by the program sponsor M/S 
Blazemaster were equally brainstorming aimed at 
effective participation

Thereafter, the baton was taken over by the moderator 
Ms. Kinnari Menon, Director, Feurmann LLP, one 
of the pioneering industry segments in the field of 
“Fire Safety, Security and Building Automation”. She 
is also the Chair Person of “FSAI Surakshit Naari 
Program at its Mumbai Chapter.

Ms. Menon highlighted the main objectives behind 
an “All women” panel discussion of this nature. 
According to her in today’s progressive situation, 
society’s support, conducive work environment and 
full dedication to the task coupled with exuding 
energy level among the women, the so called ‘men 
dominance’ factor does not hold much water.

The elite panellists included:
I. Ms. Koyeli Dutt, Managing Director, Technico 
(India) National and also Chair person of FSAI 
Surakshit Naari Program. She also gave a brief 
opening talk on the functioning of the above women 
safety initiative 
II. Ms. Harshini Kanhekar. Chief Mgr. Fire Service, 
ONGC, Agartala 
III. Ms. Ranjana Shah, Director, New Fire Engineers.
IV. Ms. Sheetal Bhilkar, Director, Urja Building 
Service Consultants
Based on the relevant and highly appropriate 

questions fielded by the moderator, following are the 
gist of the proceedings.

Ms. Harshini explained about the unique and 
challenging experiences as the first ever girl student 
and that too the only one in her batch at Nagpur Fire 
service college, the premier professional institute in 
the country and how she could convert the dream 
of adoring the uniform plunging into fire service 
profession into reality.  She mentioned about the 
overall good safety culture at ONGC. In this reg.  
following attributes stand apart 

 ¾ Effective functioning of the prevention/ 
protection systems in both “on and off shore” in due 
conformance to different standards -national and 
international - as well as other guidelines as applicable 
to any major Hydrocarbon processing unit. 

 ¾Modernization of all conventional fire protection 
(Including passive as the better as a highly desirable 
option) by way of the establishment of effective 
automation by keeping pace with latest technology. 
These also include digitalized monitoring and 
communication systems including Apps 

 ¾Mock exercises and case study reviews in relation 
training, capacity buildup and skill development 

 ¾ Enthusiastic adoption of environmental protection 
techniques in fire service arena.

Ms. Koyeli. In the incumbent position as National 
Chairperson of Surakshit Naari program, she 
envisages to contribute her best by way of  

 ¾ Extending outreach to women society at large 
through number of communication media – print, 
electronic and social 

 ¾ Organizing creative campaigns & Training programs.
 ¾ Exhorting more women to avail the facilities being 

offered and facilitate the promotional activities being 
organized by FSAI for its members 
With reg. to enhancing efficiency level, capacity build 
up and recognition of engineering contractors she 
highlighted the need and importance of 

 ¾ Ensuring the availability of duly trained and 
competent man power among the contractual service 
providers. 

 ¾ Offering more engineering inputs, thereby 
improving the fire protection system and extending 
value added service along with plumbing solutions 
and/or advices.
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 ¾ Addressing the pressing technical cum 
administrative issues based on actual fire load 
requirements of clients 

 ¾ Compatibility assurance of System viz-a-vis 
Installation.

 ¾ Training and accreditation of contract Engineering 
personnel by professional institutions including 
preassessment based on their appropriate technical 
education 

With reg. to a final question on “Fast tracking of 
Fire safety and solutions’, Ms. Dutt touched upon 
on its nuances cum significance and need for its 
implementation based on her experience as a technical 
person

Ms. Ranjana 
As a first woman Fire engineering technocrat in the 
country, she was very candid about 
> Drawing her own ‘boundary lines” at the beginning 
> Getting associated with the designing/ project 
groups of respective organizations, understanding 
their need for installing fire protection system 
covering all branches of engineering 
> Initiating direct Contacts with ‘Industry 
professionals’ who are already in the business of 
offering Fire safety solutions.
Asked on how Fire engineering solution providers 
can come at par with companies dealing with other 
types of engineering service organizations both 
within India as well as from overseas, her response 
highlighted: 

 ¾The dire need for specific Indian standards/ codes/ 
practice documents. This is in view of the fact that, 
still we are left with no option but to follow the 
European/ American and other standards like BS, 
ANS, NFPA etc., when it comes to Fire engineering 
requirement. Accordingly, an initiative to set up 
own standards must be developed and implemented 
sooner than later

 ¾The existing provisions as per BIS also call for 
wider coverage.

 ¾ In the process, even the clients and their consultants 
insist more on external standards.

 ¾ Industry owners also need to possess updated 
information with reg. to mapping of failures, getting 
alerts, warning symptoms etc., 

 ¾ It is equally important to develop futuristic work - 
related, procedures and practices.

 ¾ Use of pre -fabricated piping system 
 ¾ Time is more than ripe enough to go for satellite 

surveillance and GPS to identify ‘hot’ spots
 ¾ She cited one specific example of Fool proof 

maintenance practice being adopted by the railways 

through automated alerts and communications as per 
the schedules.

Ms. Sheetal: 
On the aspect of MEP field as career consultancy 
she explained how passionate it would be to work on 
creating “End user developers’ in our country.

Citing an example of adequate fire resistance of 
building facilities as one of the most ‘sought after’ 
pre - requisites, she recommended the Installation 
of Separate Bus ducts on large buildings. This 
will enable a successful solution when it comes to 
handling higher load and associated failure factors as 
against a single ducting encompassing large number 
of electrical wiring/ cables/ conduits.
She also deliberated on escape access lighting, 
separation panels, FRLS cabling, standby power 
supply assurance, “Two zones” facility creation for 
firefighting at high risers, provision of sprinklers at 
installations exceeding 70 meters, Gas/smoke/ fire 
detectors etc., 

Ms. Kinnari   summed up the whole deliberation 
by gratefully acknowledging the passionate efforts 
of panelists by sharing a treasure of information, 
knowledge and wisdom. In fact, the whole group 
and participants were demonstrating highest level of 
confidence all through the deliberations

According to her, the bottom line could be the need 
for more and more awareness creation among all 
the stakeholders such that accidents are prevented. 
Besides, they and the near as well as dear ones are 
safeguarded against sufferings even in case of an 
inevitable mishap affecting both lives and valuable 
cum hard earned assets. 

Complementing all the above, few of the questions 
from participants pertaining to flowing aspects were 
duly responded by the panelists

 ¾ Upcoming Fire safety rules and regulations
 ¾Mandates on occupants to ensure the availability 

and functioning of Fire protection system 
 ¾ Testing and certification of Compressed air Foam.
 ¾ Fire/ Smoke/ Flame detection options 
 ¾Wireless detection system.
 ¾ Adequate Sprinkler water drainage facility in flats 

in case of its operation.

Mr. Parag Momaya representing M/S. “ Schrack 
Seconet” gracefully anchored the whole program and 
downed the curtain after proposing a hearty vote of 
thanks.

CHETNA - ARENA FOR NAARI SHAKTI COLUMN

72 |  MARCH-APRIL 2022 | FSAI JOURNAL



CHETNA - ARENA FOR NAARI SHAKTI COLUMN

MARCH-APRIL 2022 | FSAI JOURNAL | 73

A good example of a remedy being more 
dangerous than the original hazard. 
While a man was painting his house, 

his wife suggested that a ladder should 
be used and it must also be tied on to 

something for stability. He tied it to the 
rear bumper of his car. While he was 

climbing on it, his wife got into the car 
and drove away



Profiles of the guests all of whom are part of the 
AWPMT since its inception in July, 2021
1. Ms. Debashree Panigrahi, B. Architecture with 
higher accreditation on Construction Management 
(CM) from the University of California. 
She possesses on the job experience as well as expertise 
of 15 years.

2. Ms. Shweta Parchure, B. Architecture from 
NICMAR with Nine Years of Experience which 
includes L & T Construction Projects dealing with 
high rise and Mass Housing Residential Buildings.
3. Ms. Jasmine Ruffus, B. Architecture with more 
than 8 years of experience in leading organizations 
like M/S. ‘Structwel’ Designers & Consultants and
Shapoorji Pannonji.

The conversation was moderated by Ms. Kinnari 
Menon, Chair Person of “FSAI Surakshit Naari 
Program at its Mumbai Chapter. Her questions 
were duly focussed on the specifics of the novel and 
unique AWPMT concept which has been effectively 
executed by M/S.  Tata for its TPL division. The 
responses were quite comprehensive and analytical

Ms. Debashree explained in detail on how the 
idea of instituting an AWPMT was conceived by 
the organization and could be implemented at a 
specific building project execution work at TPL. The 
present strength of the team comprises of 28 women 
officials. They are also duly assisted by around 11 
male employees in foreman (Supervisor) and staff 
(Craftsman) cadre 

The main objectives behind this evolutionary step 
could be attributed to:

 ¾The Highly progressive, proven and time - 
tested work culture and ethics of the Tata Group 
– i.e., excellent productivity which is well knit with 
employee welfare and happiness. 

 ¾This also encompasses work place safety and 
special security features especially with reg. to 
the enhancement of women security and welfare 
at respective work areas. Information on the 
availability of much needed facilitation elements 
like comfortable accommodation as well as safe and 
secure transportation (both during normal and off-
duty hours based on exigencies) were also shared. 

 ¾ Tapping the hidden instincts of determination, 
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IntervIew wIth an “all women” Project management 
Team (aWPmT) of

M/S. TaTa ProjecTS LiMiTed (TPL)

Members of All Women Project Management Team at Tata Projects Limited (TPL)
Interviewer: Ms. Kinnari Menon

Interviewees:  Madams Debashree,  Jasmine and Shweta 
Back row from Left Sr. No. 3: Ms. Jasmine, 4: Ms. Debashree, 5:  Ms. Kinnnari Menon

Middle Row from Right. Sr. No. 3:  Ms. Shweta
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capability, professionalism, managerial acumen, 
competency and skill all of which already exist among 
women community at large.

 ¾The dire need for a changeover from the 
conventional and exclusive “Male domination” myth 
which is deep rooted in many walks of life.

 ¾ Converting the obsession which prevails among 
women fraternity at large to efficiently perform any of 
the tasks being assigned to its full potential as a driving 
force when it comes to timely execution. exceptionally 
higher success rate, enhanced productivity etc., in 
terms of targeted goals and objectives. 

She also touched upon a number of interesting 
examples which are worth emulative by any individual 
or group of women who wish to come up and scale 
newer heights and that too by the application of 
independent calibre and competence.

Takeaways 
# Always remain excited and enthusiastic while 
engaged in official commitments (being empowered 
with “Josh”, the popular Hindi terminology)
# Cultivate the habit of tireless working including 
extended hours at the time of exigencies where some 
important functions cannot be left pending till next 
day
#Find out and incorporate appropriate solutions 
of own creation for specific job relevant hassles, 
obstacles, constraints etc., 
# Consider every new assignment as next ‘mile stone’ 
for excellence 
# Getting rid of the “weakness” stigma prevalent 
among women for generations.
# Application of available “Mental Swtich off ’ 
techniques with reg. to some of the anxious and 
sensitive personal matters while at workplace.  
They could both domestic and/or social. She 
even mentioned how the lunch recess at office is 
productively being used to communicate with home 
and friends who can pitch in help solve the working 
women’s  problems. 
#Importance of regularity, punctuality and team 
spirit by setting own examples. 
# Mentioning about how lucky she was being fortunate 
enough to be associated with a good mentor. 
# Need for more outreach and negotiating efforts 
among all stakeholders

Ms. Shweta and Ms. Jasmine complemented 
Debashree madam’s observations by way of expressing 
their specific views on how the AWPMT efforts are 
yielding good results at Tata 
They also narrated own ‘On’ and ‘off the field’ 
experiences at few renowned establishments (where 
they had worked on designing, consultancy, building 
structural work, quality standards auditing etc.,) 

which came handy at Tata
Ms. Jasmine feels that

 ¾HR dept. of TPL is always ready to handhold and 
protect the interests of women employees.

 ¾ At TPL, they enjoy full freedom of work  and 
adequate opportunities are offered for carrying out 
different types of challenging functions. 

 ¾ Sharing of value added experience related to 
Integration of office Management, 
Execution of Independent quality audits pertaining 
to ISO etc.,

Takeaways:
• Ms. Ruffus talked about early generation male 
or female groups in many walks of life (especially 
those in supervisor/ staff categories).  They were 
either less confident or reluctant to approach as well 
as accept females as superiors – leave aside seeking 
advice or guidance from them. Now the scenario is 
fast changing and ladies at senior positions are being 
respected, recognized and their contributions are 
equally good if not better 
• There was a time that despite being part of the 
company operational system important functions 
like sharing of communications/doing presentations 
to higher echelons – management, clients – etc., were 
the exclusive prerogatives of male officials. Now we 
observe a visible change and job responsibilities are 
distributed based on capability without gender bias.
• Still enough scope is available for change of 
perception in this regard when it comes to enhanced 
comfort for coordinated working among both males 
and females. 
• There is considerable improvement in this regard 
and today, women folks’ work quality and efficiency 
speak more than the words. 
• Now there is better understanding among female-
female as well as male-female fraternity groups at job 
locations in conformance to the respective positions 
they hold.
• There is enough opportunity and potential to 
explore more in relation to a female’s service outputs 
and higher contributions.
Ms. Shweta 
• A “feeling possessiveness and/or insecurity’’ is still 
ingrained among males, which could be an important 
causation factor for females not being shared equal 
opportunities. In fact, at time the system used to get 
manipulated to suit the male domination.
• Now the above mindset is gradually disappearing 
and women need not fight it out to earn their 
deserved rights. 
• Rather than ‘male/ female’, a ‘humanitarian’ 
criterion- based work culture is gaining momentum.

Takeaways:
• It is not true that women are appreciated just 
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for taking up responsibilities but handling them 
differently with value addition.
• In all progressive families, parents as well as spouses 
are very supportive to working women and they are 
willing to ease out their hurdles in domestic life so 
that they can excel in job performance.  
• Todays’ generation of women are not interested in 

seeking sympathy and support but look forward to 
hand holding as well as inspirational guidance at job 
locations. 
The session concluded with the expression of sincere 
gratitude by Ms. Kinnari
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There was a dense fog near the 
German town of Gütersloh. Two 
motorists travelling in opposite 

directions along the same road, both 
kept close to the crown of the road and 

craned their necks out of their side 
windows to keep the centre marking in 
better sight. They ended up in hospital 
after a “collision” in which their heads 

met but not their cars . 

From a European company’s Safety 
bulletin 



NATIONAL & CHAPTER LEvEL ACTIvITY REPORT
Special Initiative from the Vizag Chapter of FSAI

FSAI  INITIATIVES

A unique outreach meeting with the Vice Chancellor of Andhra Pradesh University took 
place on 11th January’22, to honour him

From left Dr. PVGD Prasad Reddy, Vice chancellor receiving 
the special memento from FSAI Vizag Chapter President SPB 

Rangacharyulu; standing on extreme Right is Dr. Ujjval Kumar 
Ghatak, Academic Advisor, Centre for Defense studies, Andhra 

University and student chair at FSAI CWC

From left: Dr Ujjwal Kumar Ghatak & Prof V Krishnamohan, 
newly appointed Registrar, SPB Rangacharyulu, Chapter 

President ( felicitating and presenting the FSAI 2022 calendar 
to the registrar) and on extreme right is Colonel SM Basha, Vice 

President, Zilla Sainaik Board

FIRE & SECURITY ASSOCIATION OF INDIA (FSAI) is a non-profit organization established in 2002 
is engaged in a number of facilitation efforts on Fire Protection, Life Safety, Security, Building Automation, 
Loss Prevention and Risk Management domains. Its mission is to Foster a spirit of safe living among all citizens 
of India and inculcates a proactive mind-set towards safety as well as security at all times. In this endeavor 
the association Promote and advance the use of fire safety and security systems. Besides, it is engaged in the 
development of fire safety and security awareness creation and related technical education programs. Working 
closely with the Government and all other stakeholders the association enables the Indian Fire and Security 
industry to reach global pre-eminence with better regulatory framework. Visakhapatnam Chapter of FSAI 
has been organizing various Fire safety & Security awareness programs among Industries, Schools/ Colleges, 
residential zones, commercial establishments, offices and other locations.  The association is also keen on 
establishing student chapters in Engineering colleges. This would ensure students to acquire knowledge on fire 
cum life safety, enhance the application of many technical aspects in the study curriculum including Building 
Automation, Security, Cyber safety etc.,

During the visit of FSAI Vizag chapter officials on 11th Jan’22, Prof PVGD Prasad Reddy honorable Vice 
chancellor of Andhra University lauded the efforts of the Visakhapatnam Chapter FSAI for the untiring efforts 
in promoting fire safety cum security awareness amongst all sections of the society. He also mentioned that a 
proposal has been received from Ministry of Defense to commence MBA Fire-Safety & Disaster management 
course and it will commence functioning very soon at the School of International Business, Andhra University

In the subsequent visit by the FSAI officials on 11th Feb’22, Professor V Krishnamohan, Hon. Registrar also 
appreciated many of the initiatives being undertaken by FSAI at National as well as the state levels through the 
Visakhapatnam Chapter.

Chapter President SPB Rangacharyulu, thanked both the dignitaries and gratefully acknowledged the novel 
idea conceived by this university to start the Fire safety and Disaster Management courses at the behest of its 
Centre for Defence Studies.
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Mumbai Chapter dated 25th january

Hyderabad Chapter dated 5th February’22

WEbINARS

There had been three Webinars in the immediate past spell till the second week of 
February’22.  The participation in all the sessions has been quite encouraging along with 
focused question answer debates. In one of them there was an educative product related 
video screening and presentation by the program sponsor followed by a quizzing context 
based on the same. 

Presentation by Mr. Hitesh Lachchwani, Senior Marketing Engineer, Sr, Marketing Engineer, M/S. Matrix Comsec

Mr. Rajesh Shirke delivering welcome address and 
introducing Mr. Hitesh

bengaluru Chapter dated 29th january’22

Future of Airport Security, Presentation by Mr. Ranjith Sekhar,
National Manager, Business development, Channel Sales, Ravel Electronics

Firefighting & Life safety norms with ref. to NBC2016, Presentation by Mr. Srinivas Valluri, Founder director, 
M/S. ‘Synergy’ Infra Consultants & Governing Council Member, FSAI

At the right  Mr. Prasad Raju Sangaraju President, FSAI 
Hyderabad delivering the introductory talk and welcome address 

to Mr. Srinivasgaru and all participants 

FSAI  INITIATIVES
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Question asked by:
Mr. Paresh Hadani, 
VP Matrix Comsec, Pvt. Ltd.

Q1. In various security & automation solution & 
product designing, IP based communication is 
preferred due to so many advantages. Despite this 
fact, for Access Control so many OEMs are still 
offering obsolete technologies based on Wiegand & 
RS 485 type of protocols. These protocols are not 
upgraded, not standardized and requires avoidable 
mixture of cabling etc which leads to maintenance 
issues later on. It would be useful to brain storm 
and throw more light on making solutions on IP 
platform and standardized....

A1: Agree to your point that, IP based End Point 
devices should be the way ahead as this gives a lot of 
flexibility in terms of device management and also for 
integration with various other Security Sub-systems.

However, the protocols like Wiegand / RS 485 are 
been in use for decades and changing the current 
systems to be compatible with the new IP devices are a 
challenge and hence the change over is happening in a 
slow pace. This is similar example like Bank Magstripe 
Card technology. Even though Contactless Bank 
cards are launched, migration to the new contact less 
(Tap) technology is taking time due to the current 
infrastructure that also need a revamp.  Similar is the 
case in Access Control domain as well.

Now OSDP (OPEN SUPERVISED DEVICE 
PROTOCOL) is been used by majority of the Reader 
OEM’s use this OPEN technology for Controller 
connectivity. This is a secured protocol for device 
management.

Using Reader and Controller separate also helps to 
migrate to a newer technology by just changing the 
Reader and not the system as whole. This also proves 
a huge advantage for Technology migration in the 
future and gives a flexibility to the Customers to adot 
newer technologies when required.

Q2. Like ONVIF for CCTV, we need open standard 
for Access Control also....

A2: On your second point, to have a Standard protocol 
like ONVIF in CCTV, this is also really required 
from Interoperability perspective. But to have this, 
support is required from majority of the OEM’s to 
come together to design a protocol. Taking a food for 
thought, would brainstorm this internally with FSAI 

members to establish a small committee within FSAI 
to initiate this. I agree to your point that this is really 
required as interoperability (using the Hardware from 
one OEM and application from the other OEM) is a 
major concern and lot of End users face this challenge 
as they get tied up with any one vendor.

Answered by:
Mr. Mahesh Gavhane

Question asked by:
Mr. Ajit Garve, 
Business Development Manager, JCI

Q3. Which are the major updates on NFPA 72 
current (2022) and earlier (2019) editions related to 
Mass Notification and Carbon Monoxide detection 
as well as warning equipment?

A3: NFPA 72 (Fire Alarm & Signaling Code) guides 
us with latest safety provisions based on dynamics 
of evolving hazards and environments. There are 
also great inputs being updated on areas like Mass 
notification considering the events occurring.
NFPA 72, 2019 edition observed major changes 
around Carbon Monoxide (CO). CO earlier had 
reference to NFPA 720 (Standard for the Installation 
of Carbon Monoxide(CO) Detection and 
Warning Equipment), which is withdrawn and the 
requirements are now part of NFPA 72. 2019 edition, 
Chapter 7 (Documentation), now has provision to 
not to store record documentation in the control unit.
Additionally Chapter 10 (Fundamentals) has 
recommendation of distinctly marking fire alarm and 
a signaling system to avoid any mishaps.

Q4. Does the new addition of NFPA talks about 
Cyber Security too?

A4: NFPA 72 , 2022 edition, now has added, Chapter 
11 about Cyber Security. Though brief, this is a critical 
step taken towards addressing cyber safety concerns, 
since life safety system are scaling up in technology 
quotient.
It has added Annexure J (Guidelines for Cybersecurity) 
as an explanatory material.
Additionally, there are guidelines offered on batteries 
for secondary power supplies and the possible listing 
which may come up in near future. For more details, 
to access, view or buy NFPA Codes and Standards, 
visit at https://www.nfpa.org/.

Answered by:
Mr. Pankaj Tiwari

QueSTion / anSwer debaTe corner (Qadc)

Q&A CORNER
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FIRE SAFETy PRACTICES

Fire saFety praCtiCes
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SECURITy & SAFETy PRACTICES

seCurity & saFety praCtiCes
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May-June 2022 Safeguarding of Solar Panels/ Dish antennas against the problems caused  
 by nested and constantly flying birds

July-Aug 2022 Emergency cum disaster preparedness and response plans along with Case  
 study appraisals 

Sep-Oct 2022 Specific Safety and Security concerns faced by ‘Differently    
 Abled’(Divyang) and remedial measures

Nov-Dec 2022 User and environment friendly extinguishing media

Jan-Feb 2023 Security automation and cybercrime safeguards

Mar-Apr 2023 Application of IoT in Vaccines productions vis-à-vis preservation to safe  
 distribution

May-Jun 2023 Indoor Air quality & Disinfection

Jul-Aug 2023 Fire safety in Logistic hubs

Sep-Oct 2023 Seamless integration of Fire and life safety services using Building   
 Automation in a building

Nov-Dec 2023 Cyber Security in Surveillance systems

Jan-Feb 2024 Conventional and modern aspects of Passive Fire Protection

Mar-Apr 2024 How IoT is being used in Pharmaceuticals

May-Jun 2024 Modern automated warning facilities like Vapor, Spark, Flame, Heat,  
 Vapor, Smoke detectors

Jul-Aug 2024 Next generation Access control systems including importance of using  
 RFID tags

Sep-Oct 2024 Fire safety in Automobile Industries

Nov-Dec 2024 Fire safety aspects in commercial ‘building establishment’ sector

Jan-Feb 2025 Security threats and remedies associated with public gatherings, places of  
 worship etc.

Mar-Apr 2025 Road safety concerns & remedies related to fire indents associated with   
 vehicular traffic (involving movement of people & haulage of hazardous cargos)
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SERIES NO. 19
Top three scorers shall be awarded with “Certificates 
of Honour” in Gold, Silver & Bronze categories. Besides 
all other participants shall receive “Certificate of 
Appreciation” (digital – duly encrypted).  Kindly look 
for the full answer keys in the next edition and compare 
where we stood.

THEmATIC

S e r i e S  1 8  A n S w e r  k e y S :
1 - c  |  2 - d  |  3 - B  |  4 - d |  5 - A |  6 - A |  7 - c  |  8 - c  |  9 - d  |  1 0 - A |  1 1 - c

QUIZ

you can send the answers by email (murthy@fsai.in) or whatsapp (+91 98255 61699).  while sharing the answers, 
please ensure to mention your name, Profession, company, Phone, email & fSAi membership number.

Please select the most appropriate / correct choice from the multiple options and fill in the blanks. 

It is gratifying to note that S/Shri.kamlesh kumar Chauhan of Gujarat State Electricity Corporation Ltd., (GSECL),  jaykumar Sheth of ‘Arista Solutions’,   
Mr. M. Ashokan of OBO Bettermann India Pvt. Ltd.  Ms. Samandeep kaur and Emmanuel Ebo budu-Mensah of Perfect Care Company Ltd., Accra, Ghana 
had ticked on maximum number of the ‘appropriate options’. Accordingly, they are eligible for the “Certificate of Honor in ‘Gold’ category. 

5|  The fire incident involved a ….................ship

A) Naval 

B) Passenger

C) Cargo 

D) Geological 
exploration

1|  (National fire Service Day) NFSD is observed on 
April ….

A) 2nd

B) 10th

C) 14th

D) 25th

9| The quantity of explosive material which got 
involved in the fire were to the tune of              

              .............…. tons

A) 100

B) 400

C) 1400

D) 1600

10|Number of vessels docked nearby also sunk 
into the sea due to the impact of explosion 

A) 5

B) 11

C) 15

D) 19

8| Number of Fire service personnel who lost their 
lives at the altar of duty crossed…

A) 50

B) 70

C) 80

D) 100

2|  On NFSD we invoke the spirit of a noble life 
saver mission executed by the duty bound 
members of …............ Fire Brigade.

A) Kandla

B) Bombay

C) Mangalore

D) Cochin

3|...................... is the year of remembrance when the 
sacrifices were made.

A) 1914

B) 1924

C) 1934

D) 1944

4|   NFSD also coincides with Shri.…..................
Indian Leader’s Birth day. 

A) Vallabhbhai Patel

B) Subhash Chandra 
Bose

C) Bhima Rao 
Ambedkar

D) Lal Bahadur Shastri 

6|                                             The previous port from where the ship’s journey 
started was ................…

A) Nishtun

B) Salaha

C) Karachi

D) Keti

7|   Total number of casualties exceeded…

A) 400

B) 600

C) 800

D) 1,000

11|In USA, the Fire Service Day is being 
remembered as  ‘Great …...............… Fire’

A) California

B) Chicago

C) Columbia

D) Concord

Hearty congratulations to all the Winners: Most of the winners 
are sustaining their continuous winning spree in all the previous 
editions since the 2020 –’21. We earnestly request many more 
from the elite group of other readers to participate in this exercise 
and demonstrate their obsession to the Surakshit Bharat concept 
in all walks of life.
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