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Dear Friends, 

The good news is that vaccination drive is picking up and lakhs of front line warriors, medicos, health workers, Senior 
Citizens and those in 45+ age group category got covered in two phases. With the third one opening up for all adults, we 
would definitely be on the right path towards freeing India from Corona virus. However, still we need to maintain highest 
level of self-discipline with regards to safety precautions. Most important factor is Masks have to be worn by covering 
both nose and mouth fully and adequately. Strict adherence to social distancing as well as washing of hands regularly and 
more frequently are equally important. It could be possible that some lapses here and there could also have been among 
the main causation factors which dragged us again into the middle of horrible second wave. The surge is alarming and at 
least now we need to be more pandemic conscious and highly responsible citizens in true sense (by thoughts and deeds).

Fires at Hospitals have always been tragic and the recent ones again at Covid19 Hospitals are matters of great concern. 
We at FSAI have been sensitizing this issue for last several years through training, practical drills and now virtual seminars/ 
panel reviews etc. Now the time is more than ripe to exert further when the whole nation is fighting the second wave. 
All together our Covid Task Force is going to make a sincere outreach by organizing an action plan to help Hospitals to 
become more safe in terms of fire and other types of risks.

Considering the prevailing scenario, FSAI has steadfastly taken a stand to postpone its mega program Mahayatra to  
the 8th and 10th July spell (from the original schedule of April last week.). We are thankful to all the sponsors who whole 
heartedly supported us in this decision. 

This is in national interest because physical fitness, better health and Life safety cum security always come first and foremost 
in FSAI’s vision. Yes, with all stakeholders backing us sincerely, we are more enthusiastic and 
doubly sure that the revised schedule of the above celebrations would work out to be more 
successful and highly result oriented than even what could be envisaged earlier. The 
extended time is to be fruitfully utilized by organizing a series of curtain raiser events 
and webinars. In this context we shall be tying up with more number of distinguished 
moderators and elite panellists. Through this message let me make an earnest appeal 
to all members to be part this mega event and let it cross all records in terms of 
execution, participation and achievement of desired objectives. 

In the same vein, I would like to inform that virtual Life marathon originally slated for 
14th April- 20th April 2021 spell  has now been shifted to 5th June - 21st June 2021. 
We have received exceptionally good response with large number of registrations. This 
Marathon was originally to commemorate the National Fire service week. Now it could 
be other two befitting occasions - World Environment Day i.e. 5th June and International 
Yoga day which falls on  21st June. 

The Surakshit Naari initiative at which was launched in Oct last has really picked up 
momentum with the opening of Goa Chapter women’s wing. On 8th March, 
International Women’s day was celebrated by Mumbai chapter by 
organizing on-site training – theory as well as practical - on various 
self – defence techniques at a Girls Orphanage. Similarly, the student 
chapters are doing equally well and we wish to open more avenues 
and getting involved by organizing number of exclusive events to 
their advantage

Membership drive is also getting expanded at good pace and 
we are planning for more outreach through networking. The 
new edition of FSAI Members’ Directory and Calendar ’21 
have won recognition, appreciation and accolades from 
many segments of the society. Our strategic tie-ups with 
international partners like NFPA, FIA, IWMA, U/L etc., have 
helped FSAI’s Journal serve our members by sharing good 
articles from International authors.

Signing out for now,

From the President

Yours sincerely, 

Suresh Menon
President – FSAI





Dear Friends,

It is delighting to note that all segments of society are getting vaccinated for pandemic immunization at mass level in 
sequential order based on their occupation and age groups.  However, the importance of voluntary testing and stricter 
adoption of defensive safeguards by those in vulnerable category cannot be under estimated. Any amount of realization 
after enforced testing and declaration of results may not bear fruits. The mandatory tests at Bus depots. Railway stations, 
Airports, Locations of social congregation, Places of worship, Factory cum office as well as commercial premises etc., just 
add up only to the level of iceberg tips on water.  Sentiments, Emotions, Conceptual Rigidity, Ego, Mythical beliefs etc., 
must immediately give way to Rationality, Logic, Scientific interpretation and sensible demonstration of own educational 
knowledge and related sensitivity as well as intelligence. Unfortunately, a single day does not pass without people 
witnessing (thanks to viral videos) misbehavior even by so called elite personnel. They argue, quarrel or even physically 
fight with police and other civic authorities. They could be on wrong foot while being caught and cautioned a b o ut 
blatant violation of mask compliance, overcrowding, road side/residential zone celebrations etc., of 
various kinds.    Latest and authenticated reports reveal that India has overtaken many countries 
which were on the top list of covid19 hot spots of 2020 and now stand next only to US. No 
administrative machinery is a match against good citizen movement and all of us ponder 
together and try to improve upon. Any good step toward betterment is neither too late nor too 
early. Let’s try and demonstrate that all of us can. 

Coming to FSAI perspective in this regard, we willingly took a conscious decision by 
postponing a number of National and Chapter level mega shows as part of Maha Yatra 21 
related to our highly popular and purposeful annual star events like FSIE & FIST Awards 
slated for April last week. This bears testimony to the organizations’ ardent belief that nothing 
is more important than health, physical fitness and life safety cum security of people. Yes, this 
is despite the fact that a number of organizational committees, their leaders and supporting staff 
had put in lot of untiring preparatory efforts towards the task. Now with the reassured support 
from all stakeholders, we feel optimistic that the same events would be held between 8th and 
10th of July’21 with a success rate higher than what could be envisaged. Please block your 
calendars and join the celebration in large numbers

Coming to the Journal, our attempt would be to bring out nice articles, 
best available information sharing and inclusion of attractive featured 
columns to the fullest satisfaction of readers. The thrust will be more 
on the sustenance of thematic coverage on a wide variety of subjects 
pertaining to Fire cum life safety, Security and related automation. 
Advance scheduling and notification followed by material search and 
author identification shall continue. Of late the interview segment 
“Listening to a Luminary” is gaining additional momentum by 
engaging with CEO’s of leading business organizations as well as 
service entities at national as well as international stages. Question/
Answer debate corner is becoming more popular with the arrival 
of addendum type explanatory articles on certain questions from 
experts. Women wings and Student chapters are coming to the 
limelight with more contents and specific information sharing.

Together we can take up the Journal to world level quality 
standards.

From the

Chairman’s Desk

With warm regards,

Dipen Mehta
Chairman – FSAI Journal
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EDitor’s pAgE

Dear Readers, 

Welcome back.

Deservingly an enhanced level of confidence could be created among public thanks to the mass and steady 
coverage of citizens in the ongoing vaccination drive against Covid19. However in true filmy style “Picture abhi 
baaki Hai !”. The pandemic threat is still looming large with sudden spike of infections at higher rate in number 
of locations as reported in the March-April spell. Unfortunately, the positive outcome in terms of the reduction 
at the of 2020 set in complacence as being felt  now all around the country. Poor (reduced) compliance of PPE, 
huge gatherings of people, discontinuance of social distancing norms etc., can again be witnessed everywhere. 
The harsh truth is that without exception they also fall under the domains of domestic, social, faith as well as 
high voltage politics. Through better attitude, behavioral improvement as well as discipline cum rigorous law 
adherence let us contribute our best and complement the efforts of all administrative agencies and nation as a 
whole in fighting the war against the pandemic.

As a sequel, readers representing FSAI members would appreciate the decision to postpone the FSAI  
Maha Yatra ’21 across the country which was scheduled be held between 22nd and 24th April. It was in true 
earnest bearing testimony to our policy dictum that health and life safety concerns of people shall not be 
compromised at any cost. At the same time, we also take up all challenges with a conviction that “whatever 
has happened has been for the good”. Accordingly, no stone shall be left unturned to ensure that the execution 
of the same event as per the revised schedule (8th and 10th July), get executed much better than what was 
envisaged while drafting the plan for April. Come, Join the event and be a true facilitator to FSAI Surakshit 
Bharat Mission.

Trust the Journal continues to satisfy your aspirations by bringing in value addition after every edition.  

The interview column “Listening to a Luminary” features Mr. Uday Vijayan, founder of “Beyond Carlton”, 
an organization that serves to promote empowerment among society with reg. to Fire and life safety. 
The thematic menu for this edition relates to the application of Drones in Fire and Emergency Services. 
Accordingly three latest and scholarly articles contributed by M/S. Rajan Luthra, Nimit Sheth, and  
M. F. Dastoor as well as Mr. Wilbert J. Fletcher of Underwriters Laboratories (USA) are featured. Besides, 
there is yet another NFPA Journal abstract ( July-August 2017) authored by Mr.  Jessie Roman as a prelude to 
the NFPA 2400 on Drones under consideration (at that time) which got ratified and introduced in 2020.   

In addition, there are 8 equally enlightening generic articles on subjects of high relevance. They pertaining 
to Water mist extinguishment technique, application of AI in Fire Service, Fire Safety Audit, Fire cum Life 
Safety in Hospitals, Passive Protection, Enhancement of Fire Resistance of structural steel work, Integrity of 
sprinkler installation in Seismic prone zones, Covid19 safeguards based on Underwriters Laboratories standard 
perspective etc., 

Please don’t miss out reading the regular features including National and Chapter level activities as well as Q/A 
debate column. Last but not the least; a small cue for Quiz lovers. You may find answers to many puzzles hidden 
within the articles and other features that appear in the Journal. Read the narratives, pick them up, paste and 
win the contest.

Sit back, relax and enjoy the pleasure of reading.

KNK Murthy
Executive Editor

Yours sincerely,



Uday Vijayan is the Managing Trustee 
and President of ‘Beyond Carlton’ a 
citizen-led not for-profit dedicated 
to the cause of promoting fire safety 
around the country and improving 
the prevailing and highly relevant 
concerns associated with it. After the 
loss of his young son in the Carlton 
Towers (Bengaluru) fire tragedy on 23 
Feb 2010, Uday felt the need to reach 
out to other families who had similarly 
lost a loved one in the fire. The idea 
for doing so was to not just share 
their grief but also work on getting 
accountability for the accident. 

In addition, Uday along with the 
others, including lucky survivors of 
many such mishaps wanted to spread 
awareness towards fire safety. 

Uday is a renowned and highly 
successful senior marketing 
entrepreneur and brand development 
professional providing advisory 
support from large to start-up 
companies. 

He has, over his career spanning 
30 years, worked with major global 
advertising and communication 
agencies and also headed the marketing 
function of large organisations. 

He has helped provide direction for global communication agencies to enter the Indian market. Uday is 
an alumnus of The Hyderabad Public School and Delhi University. He also has a PGDM in Marketing. 

In recognition of his work at Beyond Carlton, Uday was awarded the “Namma Bengaluru Award for 
citizen of the year” in 2011.

In addition, Underwriters Labs (UL) has recognized his efforts at Beyond Carlton, and designated him 
as “Safety Ambassador”. He frequently speaks on issues to do with fire safety at various forums.
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Q1: Respected Mr. Uday Vijayan, 
hearty and warm welcome to Fire & 
Security Association of India (FSAI).
 As could be inferred from the 
illustrious resume of yours (in multiple 
facets of entrepreneurship, strategic 
partnership, business development 
and management consultancy),  we 
consider the positions of Founder, 
managing Trustee and President you 
also adore at the ‘not for profit’ entity 
“Beyond Carlton” stands out tall. 

You took up the issue on a range of 
fire safety specific concerns in the 
aftermath of the tragic incident at 
Carlton Towers, Bengaluru on 23rd 
Feb. 2010 while bearing the brunt of 
losing your beloved son along with 
few other innocent victims.
Being a society dedicated to Fire 
cum Life Safety and Security, FSaI 
feels the services being rendered by 
“Beyond Carlton” are so humane and 
noble that it will have an imprint on 
many likeminded individuals and 
groups. They would be inspired to 
join and offer complementing efforts 
at pan India level. In this context 
kindly share the thoughts which were 
at the back of your mind while laying 
the foundation for such an endeavour, 
how the idea bore fruits subsequently, 
what are all the important milestones 
crossed since its inception and which 
are the additional plans on the anvil? 

A1: Thank you for your kind words. 
Beyond Carlton, as you mention, was 
born out of an accident. Our effort 
since then has been focussed around 
two guiding principles areas1. 
a) Accountability of authorities to 
ensure that existing laws are enforced. 
As part of this, we have worked on 
ways to empower fire depts and used 
advocacy with governments to ensure 
that as citizens our voices are heard by 
various stakeholders. 
b). More awareness creation on fire 
safety amongst citizens at large who 
really have little knowledge on what to 
do in case of a fire.
Moving ahead, we are in talks with 
other States and Disaster Management 
Authorities to render help in planning 

their fire safety strategy for specific 
cities. 
As a citizen led body and being 
funded largely by citizens we welcome 
partnerships in specific areas with 
likeminded organisations and 
individuals who have no commercial 
interest and willing to align with our 
vision of making India fire safe.

Q2: Sir, let’s straightway come 
down to a significant agenda which 
constitutes the “Beginnings” segment 
on your ‘Beyond Carlton’ initiatives 
(which we at FSAI also feel most 
important). 
i.e., “Making citizens more aware on 
fire safety as well as authorities more 
accountable”. What are the frank 
updates from your side based on 
visible progress being achieved and 
what could be the way forward to 
enhance and speed up the same? 

A2: In our 11 year journey there have 
been some major milestones and let 
me share these with you:
a) Our PIL in 2011 made a significant 
change to the laws in Karnataka. It 
also empowered the Karnataka Fire 
& Emergency Services (KSFES) to go 
out and inspect high-rises which they 
didn’t have the power to do, till then. 
Currently, there are more inspections 
happening though we would like 
much more to be done.
b) A first of its kind city specific fire 
safety blueprint in collaboration with 
the KSFES lays the foundations of 
‘forward planning’ for fire service 
depts. This blue print took almost a 
year with close interaction with the 
KSFES at the most senior levels and 
got strong participation from them. 
Our approach has always been to work 
within the system and be catalysts for 
change rather than being impediments 
in delivery of public services.
c)As regards fire safety awareness 
we are very active on social media. 
Our effort is to reach out to citizens 
and others with simple engaging 
communication. I must say, that we 
have been successful in getting active 
interaction not just in India but across 
the world.  
d) We have also worked closely with 

apartment residents and associations 
using simple fire safety assessment 
plans for their residences.

Q3: One specific information has 
also been shared  that a PIL could be 
filed by ‘Beyond Carlton’ supported 
by ‘Namma Bengaluru foundation’ 
in Karnataka High court in 2010 
resulting in the release of  a Govt. 
notification for stringent preventive 
measures for High rise buildings 
across Karnataka. What is the level 
of implementation over the last five 
years – adequate/satisfactory as being 
sensed and opined by public at large- 
i.e., ‘end beneficiaries’?

A3: As I have stated in the earlier 
point, there is still a long way to go on 
inspections and making every building 
fire safe in our city but it has now at 
least become part of Fire service 
department’s mandate. We continue 
to apply citizens pressure on the 
authorities whenever we are reached 
out to by citizens.

Q4: Please throw some light on 
the narratives being included in the 
“India’s first Five Year Blueprint” 
which has been launched in 
consultation with Karnataka Fire & 
Emergency services and Janagraha. 
It has been touted as an effort to 
make the state 100% Fire safe in 5 
Years! Based on that citizens of other 
states can as well join the “Speak 
up” campaign mooted by your 
organization and bring out similar 
white papers

A4: The aim of the Blueprint is to 
get fire departments and all other 
city stake holders to plan for the 
next 5years on making their cities 
fire safe. It is our belief that while the 
ownership of the blueprint will always 
reside with respective fire departments 
various other city stakeholders to 
name a few, like traffic police, hospitals 
and associated burn centres, electrical 
departments, town and country 
planning, urban local bodies and of 
course citizens have a key role to play.
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Q5: Sir, it is highly gratifying to 
read about the ‘#IamAFireChamp’ 
campaign which has also been 
launched by ‘Beyond Carlton’ 
movement wherein, 
“respondents have to send a 15-second 
video in which they have to tell what 
type of dwelling they live or work in. 
They should also share what action 
they have taken to make it fire safe.” 
Obviously, the outcome would 
have been quite encouraging and 
result oriented.  Kindly share a bit 
additional information on this based 
on the  visible improvement  at ground 
level as envisaged.

A5: One of our lessons from the 
communication around all safety 
campaigns was that most often it 
only portrays imagery of negativity of 
gruesome accidents, deaths, injured. 
The same is true around fire safety 
too. We felt, albeit in small numbers, 
there were few citizens who were 
leading the effort in their individual 
homes, offices etc and making a 
small but significant change. We 
strongly felt that we needed a positive 
campaign to become inspirational and 
hopefully it would get more citizens 
to take interest around fire safety, This 
social media campaign added to our 
annual recognition of firemen as also 
recognition of citizens who have gone 
out of their way and become what we 
call ”FIRE CHAMPIONS”

Q6: Coming back to the 5year 
blueprint on fire safety for Bengaluru 
as yet another effort to help make the 
Bengaluru city more fire safe.
There you have mentioned about four 
main components like:
Quantified goals over a five-year 
term that are practical and achievable 
An actionable roadmap with 
quarterly milestones. A single owner 
responsible for execution Lastly, 
transparent quarterly performance 
data against milestones
In this reg. kindly share some data as 
to what all preparatory efforts had 
gone into the exercise so that readers 
from other cites and suburbs can 
as well draw inspiration and start 
drawing similar progression charts, 

do the planning and commence the 
execution process.
A6: The process of development of the 
blueprint took long hours of planning. 
Firstly at our end and then jointly 
with the KSFES. Each of the specifics 
mentioned in the blueprint went 
through many iterations. A template 
from Bain & Co. was used and we 
tweaked it to suit our purpose. The 
single owner of this blueprint is the 
KSFES and there has been progress 
on many fronts. Other cities planning 
to do something similar could reach 
out to us and we would be glad to 
partner with them. We have already 
begun dialogues with a few states on 
something similar. similar..

Q7: What are your views on making 
Fire safety service more of voluntary 
and participative in nature including 
the creation of dedicated fire service 
soldiers from within civil society. 
Their curriculum may also include 
rescue, evacuation and basic first aid 
induction. How about providing them 
professional training, accreditation 
including recognitions and rewards as 
deemed fit?

A7: ‘Fire safety soldiers’ are really the 
need now. Most of our fire services 
across the country are grossly low on 
manpower especially skilled. Trained 
citizens could be of invaluable support 
to the fire services. Professional 
training of high quality would 
be a must and it will make a huge 
difference in scaling the existing poor 
manpower resources. Provision of fire 
training to Aapda Mitra Volunteers 
(Community volunteers’ scheme) and 
capacity building of Civil Defence and 
Home Guards across the country can 
partially bridge the current human 
resources gap and come in handy for 
management of other disaster events.

Q8: The outbreak of Covid19 
pandemic has redefined many of the 
attributes on public health, hygiene, 
sanitation and Personal protective 
clothing including respiratory 
protection. There is no other way but 
getting acclimatized to the system 
and situation through infrastructural 

development as well as behavioural 
changes among people. In this what 
is the way forward in interlinking fire 
service to fit into this and enhancing 
their skill and competency build up? 
Your take 

A8: If the question refers to the 
efficacy of the fire service personnel 
carrying out an added responsibility 
with reg. to Covid management, 
obviously they are not suited. Where 
they must play a more pro-active 
role is ensuring that all hospitals are 
following strict fire safety guidelines. 
Recently. we have seen the way too 
many patients dying in hospital fires. 
Other than the prevailing intermittent 
and crash programs/ mock exercises 
etc., Comprehensive Training of 
hospital staff especially after Covid 
related work pressure gets reduced is 
imperative. This could be specifically, 
in fire safety preparedness and 
evacuation. That will definitely have a 
huge impact.

Q9: We got totally amazed looking 
at the resume and individual cum 
professional capabilities you possess. 
Other than being the Founder, 
Owner and CEO of Experience 
Ideas you handle many responsible 
positions such as cofounder, partner, 
consultant, advisor, board member, 
Head Global Marketing, 
Regional Manager, Europe, Executive 
Vice President etc., in umpteen 
number of other organizations. How 
are you able provide energy as well 
as zeal and distribute adequate time 
for so many multifarious functions? 
Please share the management mantra 
you have chosen for adoption in this 
regard.

A9: To be frank, at times, personal 
situations in life take you into 
unchartered directions. That happened 
to me after the loss of my son. Since 
then, in my own small way, my purpose 
is to, find like-minded people and 
organisations who can come together 
and work to maybe save even one life 
from a fire accident. I guess when you 
plan to do something for the good 
of others and with sincerity  you will 
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find many  joining >>>>>>you and 
believing in your purpose

Q10: Before seeking permission to 
draw the curtain, we request you 
to kindly convey an appropriate 
message to us and the readers on how 
to gain more interest and aptitude 
to render services towards social 
responsibility related tasks, execute 
them diligently. They will definitely 

fetch great peace of mind, happiness 
and satisfaction. This is despite being 
deservedly busy as well as hectically 
active with own routine occupational, 
business oriented, domestic or other 
commitments

A10: To be candid, my response to 
this is:
If one is passionate about an area 
of interest - be it for professional or 

society - and seeks to make a change, 
you will always find ways to do it. 
Without wetting your feet, you will 
never know how cold or warm the 
water is. Take the plunge and let your 
sincerity of purpose be visible to all, I 
assure you, one will attract others to 
join and there will be no looking back 
after that.

Mr. Uday Vijayan, Thanks for expressing your frank, cryptic and critic views on few of the significant aspects 
during the interaction.  We are optimistic that beloved readers will be able to reap maximum benefits out the 
same. This may also inspire them to launch new organizations of this type or play participative roles in the 
existing ones in their localities. This would be in the interest of safety for themselves, their families, neighbours 
and society at large. 

Jay Hind – Jay Surakshit Bharat

LEADER’S COLUMN
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Rajnish Aggarwal is an Electrical & Electronics Engineering 
Graduate of 1994 batch and thereafter obtained his diploma 
in Management (MBA) from Institute of Management 
Technology, Ghaziabad. Rajnish has been working for over 
two decades in the field of projects and has vast exposure 
to various kinds of projects including Hotels, Institutional 
premises, Residential, Industries, Educational Institutes, 
Pharmaceutical units etc. 

During the course of his career Rajnish has served in some 
good project oriented organisations like Chicago Pneumatic 
(Atlas Copco), Otis Elevators and Hitachi Aircon. Having 
designed and executed projects with services including 
Air Conditioning, Elevators & Escalators, Building 
Management Systems, Automation, Lighting control 
and management, Fire Alarm / Fire Suppression Systems, 
CCTV Surveillance Solutions, Access Control Solutions, 
Water Leak Detection, Intrusion Detection and Control, 
Public Address Systems etc. 

Besides being involved in professional services Rajnish has 
been an active member and volunteer leader for a number 
of associations working in the field of Building services and 
security as:

1.  Vice Chairman and General Secretary of ASIS Chapter 
# 207 New Delhi, India (American Society of Industrial 
Security which happens to be the largest security association 
of the World).

 Rajnish aggarwal
Chairman - Standards & Codes and Events & Programs

know your  
national team 

 Manoj Shenoy
Vice Chairman - Standards & Codes

R Manoj Shenoy is part of the Fire and Rescue Industry 
since 1991. Since January 2016 Manoj heads the Fire and 
Safety business for Idex India Pvt. Ltd. and is based out of 
Mumbai. 

Manoj is responsible for building the Fire and Rescue 
business for Idex in India. Manoj is responsible in localising 
products of key major brands like Godiva and Lukas in 
India for the Indian market. Prior to Idex, Manoj was the 
Country Manager at Tyco Fire and Suppression Products. 
For ten years Manoj worked extensively for the growth 
of sprinklers and ancillary products in the country. As a 
Country Manager at Tyco, Manoj was responsible for the 
sales, strategy development Managing Distribution and 
Key accounts, protecting brand erosion and maintaining 
pricing competitiveness. Manoj served in many positions 
in FSAI and one of them being the Mumbai Chapter 
President of Fire and Security Association of India.  

2. Founding General Secretary of SPGI (Security 
Promotion Group of India).

3.  National Chairman of Standards & Codes and Events & 
Programs of FSAI (Fire & Security Association of India), 
which is the largest association of India in its field. 

4. Member of ISHRAE (Indian Society of Heating, 
Refrigeration and Air-Conditioning Engineers) and 
ASHRAE (American Society of Heating, Refrigeration 
and Air-Conditioning Engineers). 

14 |  MaY-JUNe 2021 | FSAI JOURNAL



NATIONAL TEAM

Ankur Gupta is an “Engineer” with “Non-Engineering” 
grooming but his love for technology has brought him 
to the field of Low Voltage System Integration. He is 
Key Decision Maker at Secure Automation Consultants. 
SAC is a Master System Integrator for domains covering 
Integrated Building Management System & Business 
Automation and has successfully delivered more than 50 
large projects comprising of buildings and industries.

He with his 19 years of experience in the field of IT, Security 
& Telecommunication & a motivated team of more than 
50 people at SAC is involved in consulting and designing 
of LV Solutions for various applications. 

He is the Chairman – Chapter Trainings / Techtalks & 
Memberships and at Fire & Security Association of India 
and Convener - FIST Awards 2021. Executive Committee 
Member of ASSOCHAM GEM Rajasthan Chapter.  
Member of ISHRAE.  

ankur Gupta
Chairman -  Chapter Trainings / Techtalks & Memberships

 Narasimhan a.L.
Vice Chair - Chapter Trainings / Techtalks & Memberships

Mr. A. L. Narasimhan is the Vice President -Strategic 
Business Alliances, Prama Hikvision India Pvt. Ltd. In his 
current role he is developing the strategic business alliances 
for the company with the government, organisations and 
industry bodies. 

He has vast experience spanning over 37 years in 
handling the Government Agencies and Public Sector 
Undertakings. He is known in the Industry for excellence 

in project management and business development. He has 
implemented many successful projects in the government 
verticals. 

In his extensive career in the security products and systems 
business, he has set many new benchmarks in the project 
management. He is well known in the Industry, for his 
contribution to many successful projects. He has served 
the senior management positions with some of the leading 
organizations in India. 

2 decade plus learnings through Sales and Business 
Development engagements with leading entities including 
Johnson Controls, IBM, Wipro and an Entrepreneurial 
stint. Currently managing Fire Detection Business 
Development responsibility (India region) with Johnson 
Controls India.  

 ajit Garve
Vice Chair - Chapter Trainings / Techtalks & Memberships

Management,  Law & Science Graduate. Studied in PSG, 
Coimbatore, Delhi University &  IRMA  respectively.  Has 
a wide experience of 34 years with NDDB, Amul,  Auro 
Food,  Kemin Inc,  &  MK Electric and in his current 
assignment is Director with RR Kabel Ltd. He  is a  Director  
in  (RRParkon) and in MEW.  

  Balachandran Dharman
 Vice Chairman - Events & Programs
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Mr. Virendra Borade is a BE Mechanical from Govt Engg 
College + PG from BIT Mesra Ranchi.

Having more than 19+ years of experience in the field 
of HVAC and IBMS domain served many MNCs line 
Siemens, Johnson Controls, Bajaj Electricals etc. Over last 
one decade closely associated with FSAI as past Secretary 
Pune Chapter, currently National Vice Chairman of 
Programs & Events in FSAI, Member of Covid-19 Task 
Force of FSAI. Also associated with other organizations 
like National Council Member of ASSOCHAM GEM 
Council, Vice Chairman of Indian Society of Lighting 
Engineers (ISLE), Past Secretary and this year Treasurer 
of ISHRAE Pune Chapter, Life Member of MEPA and 
GACS , Member of ASHRAE, IGBC etc.

Core expertise on Integrated Building Management 
Systems (IBMS). 

 Virendra Borade
 Vice Chairman - Events & Programs

Education:  ¡Bachelor of Engineering (Civil), 1990, 
Saurashtra University, Rajkot, India ¡Certified Course in 
Project Management, AMA, Ahmedabad, 2002 §NFPA 
13 (National Fire Protection Association, USA) Certified 
Training, Ahmedabad, July 2018 ¡Program Series on 
Basics of HVAC Design for Junior Engineers, ISHRAE 
Ahmedabad Chapter, 2019-20

Professional Practice: ¡Managing Director, Aqua Utility 
Designs & Management Pvt. Ltd. and PCS Project 
Management Pvt. Ltd., Ahmedabad – Indore – Rajkot – 

Dipen Mehta
 Chairman - FSAI Journal

Mumbai

Current Engagements: ¡Chairman, Fire and Security 
Association of India (FSAI) Publications / Journal 
Committee, since 2019 ¡Secretary, ASSOCHAM 
GEM, Gujarat Chapter, since 2018 ¡Co-Opt Member, 
The Gujarat Institute of Civil Engineers and Architects 
(GICEA), 2020-21 ¡Executive Committee Member, 
Indian Plumbing Association (IPA), Ahmedabad Chapter, 
2018-21 ¡Member, ISHRAE (The Indian Society of 
Heating, Refrigerating and Air Conditioning Engineers) 
Technical Group (F101) on Evaporative Cooling, 2020-
2023 ¡Visiting Faculty / Studio Tutor for Plumbing 
Design Studio, Faculty of Technology, CEPT University, 
Ahmedabad, Spring Semester 2021 ¡Member, Technical 
Content Committee, FSAI Mahayatra 2021 ¡Member, 
Marketing and Branding Team, FSAI Mahayatra 2021.

Mr. Pankaj Tiwari, passed out his M.Tech in Mechanical 
Engineering from IIT Kanpur in 1983 and then worked for 
31 years in various leading Indian companies and MNCs 
such as Voltas, Tata Honeywell, SIS, Systems Tek and 
Johnson Controls in very senior positions in the fields of 
Air Conditioning, BMS, Fire and Security Systems.

In the year 2014 he joined Pankaj Dharkar & Associates as 
Vice President in their Indore Office, and Heading the ELV 
department PAN India apart from doing MEP & Green 
Consultancy for Central India. 

 Pankaj Tiwari
 Vice Chairman - FSAI Journal
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FSAI MEMBERSHIPS

noW yoU cAn pAy
yoUr mEmBErsHip fEEs / DonAtions on

PAY uSInG PAYTM oR AnY uPI APP

Wallet 
& Upi

oR You CAn PAY THRouGH:pAy on-linE @

https://fsai.in/donation
https://fsai.in/account-renewal

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...
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Drones for fire safety anD 
emergency response

- Mr. Rajan Luthra, Chair-FICCI Committee on Drones

Understanding Drones
Drones, also referred to as remotely piloted aircraft 
systems (RPAS), are a transformative technology. 
They are broadly classified as ‘fixed-wing drones’ (like 
most airplanes) that can fly faster for longer distances 
or the more popular ‘multi-rotor drones’ (like 
helicopters) that can hover at a point for long periods. 
These unmanned aircrafts can be pre-programmed to 
cover a set of ‘way-points’ and can also be controlled 
from a distance through radio-signals. The typical 
‘payload’ on-board the drone is a camera for high-
resolution aerial imaging that enables the drone to 
become an ‘eye-in-the-sky’. However, the payload can 
cover a wide variety of sensors, actuators and even 
armaments that can be fitted on larger drones. The 
drone communicates with the base station and its 
trained pilot using radio or cellular communication.  

Drones have been protecting human lives in times 
of a global pandemic by delivering mission-critical 
emergency medical supplies. Law enforcement 
agencies are using them for monitoring and enforcing 
social distancing. Disaster management agencies 
have been using drones to search for survivors after a 
disaster. The use cases for applying these aerial robots 
for public safety are becoming more widespread. 

Let us now try to understand some of the use cases 
for drones in fire safety and emergency response 
to provide the readers an update on the potential 

applications, the standards, the potential market as 
well as the regulatory environment in India. 

application of Drones for Public Safety
Drones can take over high-risk tasks where a trained 
pilot can direct them to carry out procedures for 
fire safety and emergency response remotely. As per 
a research report carried out in 2018 by the Center 
for the study of the drone at Bard College in USA, 
over 900 public safety agencies in the country were 
already using drones across almost all states. (https://
dronecenter.bard.edu/files/2018/05/CSD-Public-
Safety-Drones-Update-1.pdf )

Disaster Response – drones are becoming a critical 
element for emergency response toolbox for disaster 
management agencies. They act as first responders to 
the scene of any natural or man-made disaster. Flying 
over areas that may have become unreachable by road 
or on foot, drones can help to locate trapped people 
and guide the search and rescue teams to the precise 
location. In case of an earthquake, drones can quickly 
scan a wide geographical area that has been affected 
and assess the situation, helping quickly identify those 
pockets that need maximum support. By covering 
the area repeatedly and using change detection 
advanced video analytics, drones can help to assess 
the most vulnerable buildings that may have suffered 
structural damage and may not be safe for occupants. 
Drones have deployed in the past to perform damage 
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assessment and efficient resource management tasks 
in effected areas. Utilization of drones during the 
Hurricane Harvey of 2017 in Houston is a case in 
point. Reportedly, drones were not only being used 
for assessing the extent of damage, but also anticipate 
further flooding in Houston. 

Water Rescue Missions - During floods, drones 
have reportedly been used in delivering life jackets to 
people surrounded by high waters. For residents that 
cannot venture out of their homes, food, water, and 
medical supplies can be delivered by drones till the 
flood water recede. Drones can come to the rescue of 
people on the beach who drift into deeper water and 
can drown. In 2018, it was reported from Australia 
that lifeguards used drones to drop a floatation 
device to two swimmers caught in an ocean swell 
within a matter of just 70 seconds. Conventionally, to 
accomplish the same task by physically reaching the 
trapped swimmers would have taken the lifeguards at 
least 5-6 minutes. 

Fighting Fires - In case of a major fire, live feed 
from drones provides an aerial assessment to the 
firefighters about the extent of the fire, the damage 
already caused. Firefighters can use this information 
to better control the inferno and decide on their 
course of action thereby helping them being more 
effective without risking human lives. Some of the 
larger drones are now even being equipped with 
extinguishing foam or water hoses for active fire-
fighting. Delivery of extinguishing materials such a 
foam casing PVC balls with dry chemical agents into 
the core of the fire is another innovation that has 
been demonstrated effectively in recent times to set 
out a blaze. A spotlight mounted on the drone can 
help deliver better visibility to firefighters in low light 
situations.

Mitigating Wildfire Risks – By using thermal 
cameras as payload, drones can help observe the real-
time thermographic situation and the extent of the 
wildfire. Reportedly, companies such as Pacific Gas 
& Electricity in USA are evaluating the use of drones 
to mitigate the risk emanating from wildfires and for 
inspecting electrical distribution infrastructure. They 
have recently conducted tests on beyond visual line of 
sight (BVLOS) flying after getting authorization from 
the Federal Aviation Administration (FAA). 

emergency Communications - Using 4G LTE 
communications pods mounted on medium or large 
sized drones, government authorities can provide 
emergency cellular communications in case the regular 
base stations have got affected in a disaster area. Such 
emergency communication information cloud can 
support the first responder and disaster management 
teams better respond when regular telecom cellular 
connectivity has got disrupted.

Drone Standards 
In 2019, the US National Fire Protection Association 
issued the NFPA 2400 Standard for Small Unmanned 
Aircraft Systems (sUAS) for use in public safety 
operations, covering details such as minimum 
requirements for the safe operation, deployment, and 
implementation of sUAS. 

The standard covers the following elements of a drone 
program:
a) Organizational deployment and considerations to 
identify mission objectives, program development, 
risk assessment and system specification.
b) Professional qualifications lay out minimum job 
performance requirements of a remote pilot and 
visual observer. Important tasks are listed so that 
suitable training can be organized in accordance with 
public safety and emergency responder requirements.
c) Maintenance program responsibilities, highlighting 
the need for proper record keeping, reporting of any 
abnormality, routine upkeep and ensuring effective 
storage and operating environments.

ASTM International Standards Committee on 
Homeland Security Applications working under 
jointly with the National Institute of Standards and 
Technology (NIST) in USA has published a simple 
yet comprehensive testing methodology for small 
drones to enable the quality of drones and the pilot 
proficiency to be validated. The standards were 
developed by collaborating with and incorporating 
inputs from FEMA urban search and rescue task force 
teams, firefighters, law enforcement agencies, as well 
as and commercial drone manufacturers.

In India, the Quality Council of India (QCI) and the 
Bureau of Indian Standards (BIS) are working on the 
certification of drones, the pilots and developing the 
standards around their usage. 
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Source: https://flytnow.com/drone-fire-fighting/

Source: https://www.nist.gov/el/intelligent-systems-division-73500/
standard-test-methods-response-robots/aerial-systems 
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Drone Market and Regulations
The Government of India in collaboration with industry 
bodies and other stakeholders has been making efforts to 
make India a hub for drones. FICCI had set up a full-
fledged Committee on Drones to play a proactive role 
as an advocate, catalyst and facilitator for the growth 
and capability building of drone industry in India. We 
have also been supporting the Ministry of Commerce & 
Industry in preparing a vision and action plan blueprint 
for the drone sector with guidance from the SCALE 
committee setup by DPIIT. As per ground-up research 
carried out the Drone Working Group led by the author 
jointly with EY as a knowledge partner, the drone sector 
in India has an estimated total addressable market 
potential of Rs 300,000 crores that could translate into a 
domestic manufacturing potential of Rs 180,000 crores 
by 2030. 

More than 130 drone startups are already driving the 
innovation and adoption of drone-based services. It is 
the ‘sangam’ (confluence) of rising demand for drones, 
the innovation led by academia and start-ups, the 
enabling policies and maturing ecosystems, as well as the 
widespread adoption across multiple sectors will make 
India the drone hub of the world.

The Ministry of Civil Aviation (MoCA) and the 
Directorate General of Civil Aviation (DGCA) are 
responsible for drone related policy, permissions and 
managing the enabling infrastructure. The Government 
of India has recently setup a dedicated Drone Directorate 
under the DGCA dedicated for the drone operations 
signifying the importance of commercial drones in the 
future.
According to the UAS Rules 2021, notified by the 
Government of India on 12th March 2021, drones are 
classified into five categories as per their weight. The 
‘nano’ unmanned aircraft (UA) weighs 250 grams or less 
while the ‘micro’ drones are those weighing more than 
250 grams but equal to or less than two kilograms (kgs). 
Above 2 kgs and up to 25 kgs are called ‘small’ unmanned 
aircraft, above 25 kgs and up to 150 kgs under ‘medium’ 
unmanned aircraft and above 150 kgs under ‘large’ 

unmanned aircraft category.
Any UAS exceeding the weight of 250 grams can be 
flown by a remote pilot after obtaining authorisation 
from DGCA for every flight. Additionally, nano drones 
which exceeds “maximum speed in level flight limited to 
15 meters per second” or “maximum attainable height 
limited to 15 meters and range limited to 100 meters 
from the remote pilot” will fall in the next category i.e. 
‘micro’ drones, thereby requiring a permit and permission 
to fly.

According to the guidelines, unmanned aircraft 
“including models, prototypes, toys, remote controlled 
aircraft, autonomous and remotely piloted aircraft 
systems” need to be registered. A drone owner also needs 
to apply and obtain an Ownership Acknowledgement 
Number (OAN) and a Drone Acknowledgement 
Number (DAN). However, it would be pertinent to 
note here that possession of an OAN and DAN doesn’t 
confer the right to fly a drone.  

The Digital Sky is a platform developed for enabling and 
regulating RPAS operations in India. Only duly certified 
and registered drones can be flown for commercial use 
that are compliant with the No-Permission-No-Takeoff 
(NPNT) requirements. Certified drones may be used in 
‘green’ zones notified by the government by applying in 
Digital Sky. 

However, keeping the potential risk from rogue drones 
in mind, ‘red’ zones have been earmarked where drone 
movement is completely banned. According to the 
notified UAS Rules 2021, a drone cannot be flown 
“within a distance of 5 kilometer from the perimeter 
of international airports at Mumbai, Delhi, Chennai, 
Kolkata, Bengaluru and Hyderabad”. Further, a drone 
also cannot be flown “within a distance of 3 kilometer 
from the perimeter of any civil, private or defence 
airports.” 
Depending upon the type of application, location as 
well as keeping the safety of airspace and people in 
mind, DGCA can grant exemptions for OEMs, service 
providers and end-users for using drones for commercial 
applications.

Source: https://digitalsky.dgca.gov.in/home

Mr. Rajan Luthra heads Special Projects in the Chairman’s Office at Reliance Industries Ltd. (RIL), a Fortune 100 and India’s largest company. 
Being engaged in Reliance’s hydrocarbon and consumer businesses during start-up and growth phases for 22 years, he has unique experience 
in envisioning, planning, and executing large-scale technology, innovation and transformation initiatives. He currently leads a core platform 
team delivering digital-physical services and is deeply engaged with the public policy, technology and start-up ecosystems. He represents RIL 
on the Investment Committee at an incubator for frontier-technologies in Israel and is a Director on the Board of Videonetics Technology - 
India’s leading visual computing company. Having a keen interest in unmanned systems since 2008 when he spear-headed Reliance Aerospace 
Technologies, he was instrumental in RIL’s strategic investment in Asteria Aerospace, a leading drone start-up. He is a Member representing 
RIL at Observer Research Foundation, a leading global policy think-tank, and is on the Advisory Council of Fire and Security Association of 
India (FSAI), having previously served as its National President. He is a panel convenor for the Bureau of Indian Standards’ electronic security 
systems sub-committee.”
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The term “drone” usually refers to any unpiloted 
aircraft. Sometimes referred to as “Unmanned 
Aerial Vehicles” (UAVs), these crafts can carry out 
an impressive range of tasks, ranging from military 
operations to package delivery. Drones can be as large 
as an aircraft or as small as the palm of your hand.

Originally developed for the military and aerospace 
industries, drones have found their way into the 
mainstream service functions as well because of the 
enhanced levels of safety and efficiency they bring in. 
These robotic UAVs operate without a pilot on board 
and with different levels of autonomy.

These drones can be controlled remotely and can be 
flown at varying distances and heights. Therefore, 
they make perfect substitutes in place of direct 
human intervention especially when it comes to 
the execution of some of the toughest jobs in the 
world with extremely ‘high-risk’ potential. To cite 
a few examples, they have been found very useful in 
survivor search functions after a hurricane or similar 
disasters – natural or man made. Besides this, they 
can additionally be applied in civil law enforcement as 
well as military operations by serving as a ‘third eye at 
sky level’ during terrorist misadventure or situations 
like civil disobedience, unrests, violent agitations or 
similar life threatening occasions. Lastly, these drones 
also offer support for conducting advanced scientific 
research work and experiments in some of the most 
extreme climatic terrains around the planet.

Drones have even made their way into our homes as 
well and help entertain hobbyists. Besides, they can 
also function as a vital tool for high tech trick to be 
used by photographers.

Few important applications where drones 
constitute an important element 
•	 Security	 Surveillance	 by	 internal	 security	 -	 Police,	
CISF, CRPF etc
•	Defense	&	Military	Operations
•	 Fire	&	Emergency	Service	Departments	
•	 Search	 /	 rescue	 Operations	 during	 Fire,	 Floods,	

Earthquake and similar Emergency situations
•	Fast movement and delivery of food items, 
Medicines & other supplies
•	Wildlife	 and	 Historical	 monuments	 as	 well	 as	
archaeological heritage asset Conservation
•	 Photography

Benefits of Drone application in FIRe-Rescue & 
Security Surveillance: 
Drones could serve in the form of ‘eyes from the sky’ 
for firefighters. They can also be utilized as alternate 
as well as highly essential tool for people in the fire 
services especially in and around urban locations 
during situations like deadly infernos razing in and all 
around Highrise buildings creating havoc.

Drones can also help in firefighting by equipping 
the service personnel with additional technological 
support by way of playing  complementary role to 
the available resources such as fire trucks, ladders, 
specialized suits, etc. Firefighters can now acquire 
aerial information in a quick, cost-effective manner. 

The effective application of drones is rapidly catching 
up as number of agencies around the world have 
begun to adopt this technology. In the US, more than 
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900 state and local agencies related to the emergency 
services are using drones one way or other; out of 
them, approximately, 186 is believed to be related to 
fire and emergency medical services.

advantages of Drones for Search and Rescue (SaR)

SAR operations are fairly difficult and their success 
rates are unpredictable unlike other public safety 
operations. Following two factors play an important 
role in the overall outcome of any SAR mission where 
usage of drones becomes very supportive
•	 Time:	 In most SAR missions, the missing person 
is trapped in a life-threatening situation, where the 
person has less time. So it becomes important for 
rescuers to find the person at the earliest.
•	 Terrain: SAR missions outside human 
establishments can face challenging terrain in the 
form of a snowy mountain, rainforest, etc. which 
might slow down the entire operation.

Here are some of the justifications as to why SaR 
teams, all over the world, are using drones to 
overcome major challenges in the work situations:
•	 Drones	 are	 fast: Compared to ground-based 
vehicles, they can reach a location a lot faster; 
including humanly inaccessible places. For example, 
in the Czech Republic, there is an agency called the 
Mountain rescue Service of the Czech Republic 
which uses drones to find missing people trapped by 
an avalanche.
•	 Situational	 awareness: Drones provide cheap, 
fast access to aerial data of a large area.  This allows 
responders to map the entire search zone and pinpoint 
possible places where the missing person might be 
trapped.
•	 Detect	 and	 identify:  Drones can carry different 
sensors that can be used for identifying ground 
objects. In the next section, we will discuss in detail 
how these sensors are used.
•	 Communication: A drone, carrying a loudspeaker, 
can repeatedly broadcast messages and assure any 
missing person that people are already looking for 
him/her and in a position to reach the location.

Security & Surveillance:                      
Having an electronic eye in the sky is as close as 
it gets to a silver bullet for detection, recognition 
and deterrence in the security context. There is an  

ability to schedule, repeat and monitor autonomous 
mission such  that drone fleets can augment human 
security guards and fixed cameras. In fact, a powerful 
force multiplier. Automation technologies are 
rapidly making such an impact in the global security 
market. They constitute result oriented high-growth 
subsegments such as video surveillance as a service. 
Besides, there are also robotic aerial security, drone 
surveillance systems, home & office surveillance 
drones, border security etc., 

Surveillance is the close observation of a person, 
group of people, behaviors, activities, infrastructure, 
building etc., for the purpose of managing, 
influencing, directing, or protecting. There are several 
different methods of surveillance, including GPS 
tracking, camera observation, stake-outs, data mining 
and profiling, and biometric surveillance among 
others. 
Unmanned aircraft systems provide the ideal solution 
to the problems and limitations faced by other 
surveillance methods. Drone surveillance provides an 
easier, faster, and cheaper method of data collection in 
addition to  a number of other key advantages. 

Drone planes can enter into narrow and confined 
spaces, produce minimal as well as conducive noise, 
and can be equipped with night vision cameras and 
thermal sensors, allowing them to provide imagery 
that the human eye is unable to detect. 

Benefits of Drones for Security Surveillance

Cost reduction
The cost of a drone program is substantially less than 
other traditional methods of aerial imaging. There 
are important distinctions regarding the ultimate 
imaging requirements, but when considering essential 
unit cost, the differences are remarkable. 

Remote Monitoring
Drones in security applications contain a unique 
ability to access distant and difficult to reach locations 
more quickly than hired personnel. This is particularly 
useful when staff security is limited within facilities 
such as large plant operations or areas containing 
expensive inventory at a distance.

Lower luminary effect driven Operations
The introduction of Forward looking Infrared (FLIR) 
and other night vision imaging utilities have also made 
things within affordable price over the last few years. 
Besides, it has duly addressed the limitations related 
to surveillance functions to be executed in the dark by 
security teams.
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Competitively priced drones come equipped with 
night vision optics allowing facility security to 
monitor darkened areas from a fixed location.

Quiet
Now there are also drones designed for security which 
make use of vibration dampening and brushless 
motors which reduce the noise levels to roughly half 
as compared to the earlier models. This gives a clear 
advantage when monitoring is called for in response 
to intrusions at or around a given facility.

Rapid Response
Drone operation provides another substantial benefit 
when security personnel are required to reach at 
distant locations and respond to the calls. Traditional 
response time of ten minutes or more may allow 
intruders to escape out. 

The delay in identifying a situation, resulting in 
loss and a missed opportunity could prove to be 
dreadful. Drones prevent that scenario by acting 
within a shortest imaginable time. It helps speed 
up the evidence gathering process and execution of 
subsequent corrective actions. 

Conclusion:
The real time has already arrived. Like any other 
sensitive occupations or walks of life, Fire service 
functions also need to adopt the drone technology 
and avail their best dividends. This is in terms of more 
efficiency, effective utilization of time coupled with 
its conservation and capacity enhancement. Last but 
not the least it facilitates reduced human intervention 
considering the higher risk factors of multiple injuries 
cum mishaps including loss of lives.
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Introduction: Based on a study report in public 
domain, there is a continuous rise of “Fire season” 
year after year in USA. The pattern also shows no 
signs of slowing down. As a direct result, firefighters 
have to be more prepared than ever before to combat 
this acceleration. Here comes the dire need to apply 
advanced technology in fire service profession also like 
any other walk of life, business or occupation around 
the world. The good news is India is slowly but steadily 
catching up with modernisation when it comes to 
earlier identification, mapping, detection, assessment 
and analysis of fire risk. This is also being duly 
complemented through the application of high tech 
fire prevention, control, suppression, extinguishment 
at incipient stage, combat and mitigation measures

In this context, evolution of remote sensed and 
actuatable fire service capability aided with the use of 
drones has been a boon. It has also become a rising 
trend within the firefighting equipment as well as 
disaster relief industries who provide the backup 
support. Drone based data is instrumental initially 
to locate the epicentre of the fire to be followed up 
through planning out the best course of action, 
and monitoring of a fast spreading and dangerous 
situations from above. Post-fire, drones are also being 
used to assess the gravity of damage, locate survivors, 
and determine if a structure is safe to enter for fire 
fighters/ rescuers. These services significantly improve 
safety for everyone involved on-site and assist with 
future training.

Before a fire even starts, drone technology can map 
hazardous surfaces and find potential threats. Having 
a complete, 3D map of at-risk expanses allows 
firefighters to understand the terrain before they enter. 
These maps and models enable them to make educated 
decisions about the best course of action. Evacuation 
routes can be planned and practiced, and preventative 
measures can be identified and taken - like removing 
excess vegetation or performing controlled burns.

Fighting Fire in Real-Time
After a fire has already begun, emergency services have 
a given containment window and limited time to stop 
the burn before it gets out of hand. Drone technology 
can be instrumental in this process by discovering “hot 
spots” and allocating water to the worst areas. The 
LAFD used this technique during the Skirball fire, 
and the 360-degree assessment captured by drones 
enabled them to adjust their attack strategy.

Drone Deploy’s Live Map, for example, turns drones 
into a scouting tool for fire departments. When smoke 
is too thick to permit helicopter flight, drones can 
survey the landscape and deliver valuable information 
to decision-makers on the ground. With 24% of 
firefighting deaths related to plane and helicopter 
crashes, this significantly removes the risk involved in 
these operations, captures the same imagery, and can 
save millions of dollars in losses.

The advantageous viewpoint that drone flight 
provides is also beneficial for monitoring the crew on-
scene and locating survivors. Especially during night 
flights, infrared technology like Thermal Live Map 
can illuminate the area and spot people and structures 
at-risk while simultaneously providing weather data to 
pilots on the ground. This information, such as wind 
direction and speed, can be used to evaluate progress 
and determine where the fire will spread next.

Post-Fire analysis
Once contained, the disaster relief efforts begin. For 
instance, if a building has been affected by a fire, a 
drone can enter to evaluate the structural integrity 
of the property without putting first responder’s 
lives at risk. This method was used in the immediate 
aftermath of occurrences like Grenfell Tower fire. 
Footage captured by drones can establish proper 
procedures and can act as training resources for future 
recruits.

Based on my long tenure and experience at the fore 
front of fire service, it is worthwhile to share following 
salient points which can help any service personnel 
at ground level who have to remain in constant vigil 
of fire risk and combating without fear, panic or 
confusion.

Importance on the need of Drone technology in 
Fire & emergency services.
Drone technology is a scientifically proven and time 
tested one is being effectively utilized in a number of 

DronEs in firEfigHting!
- Mr. Mehernosh F. Dastoor

Technology aided and value added capaciTy build up
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security related demands – local, state and national and 
international levels. Considering the success rate in 
those establishments usage of this valuable technique 
has been extended to fire service, emergency rescue/ 
evacuation and disaster management. Saving  people 
stranded at high rise buildings by way of reaching 
the spots by identifying those locations through 
remote sensing capability of drones have become a 
boon. Besides, firefighting personnel can also reach 
the correct locations (despite heavy smoke and 
associated darkness around the areas). Drones have 
made it possible by mapping and relaying the message 
depicting the locations as well as easiest cum shortest 
access routes towards them. The technique also has 
the ability to map nearest water resources wherefrom 
fire engines can take suction. In addition, drones also 
help find out the locations or zones where people are 
trapped or found missing during floods, cyclones and 
similar natural disasters. 

There are different types of Drones which can be 
designed as per the need. For example, for direct 
firefighting purposes involving lifting/ shifting of 
extinguishers as well as other associated to higher 
elevations (like heavy hose/ coupling/ nozzle 
assemblies, foam jets etc., along with the actuation of 
their operational functions by conserving lot of time 
and energy.

Drones equipped with thermal imaging devices can 
be effectively used in  large floor areas of high risers, 
where initial survey is required for locating the exact 
spot where from the fire has originated and razing 
as well people are also trapped . These are specially 
required where access through conventional TTL’s 
or hydraulic elevated platform ladders pose either 
inaccessibility or restricted access problems. The 
thermal imaging technique as mentioned earlier come 
handy in such cases.

There have been number of rescue operations where 
people are stranded on high level rocky, sandy or 
other congested areas, hills, thick forest areas or even 
atop houses as well as light poles, trees etc., and need 
to be rescued fast Drones equipped with very good 
quality cameras and Thermal imaging gadgets prove 
very useful in those occasions. They can also carry 
rescue gears like cradles, jacks, stretchers etc., 

The cost factor of drones gauged against the 
performance and operational success rate is quite 
affordable. Each Drone has to be designed for a 
particular function and of a required capacity.

Drones are to be serviced regularly for flawless 
operations e.g., Bearings of  rotors require a change 
every 1800 hours of flying, batteries to be kept readily 
charged and maintained with a spare battery.

The operators should be selected from amongst those 
who have adequate skill, competency as aptitude 
to work on such modern equipment and should be 
highly trained for maintenance including night or 
odd hours as situation demands (not very difficult but 
call for more number of flying hours from practice, 
stamina and resilience point of view).

Drones and operators have to be registered with 
aviation dept. and should have knowledge of 
where and when to operate even for practice or 
demonstration drills

As observed during my career, the Hydraulic 
firefighting platforms possess serious restrictions with 
reg, to height and space availability for manoeuvring 
whereas large capacity drones can play important role 
for firefighting even in very tall buildings as helicopters 
with cage cannot be made available everywhere. 
Besides, lot of procedural norms also involved with 
reg. to granting of flying permission though there are 
some relaxations when it comes  to their operations 
which are exclusively related to firefighting.

Wild fire hot spot marking using  drone mounted instrument 

Forest location mapping to acertain probability factor of an  
imdending fire risk
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Flammable gas detection work at remote and in accessible 
locations through drone

Thermal imaging instruement mounted on drones to map fire 
risk potetial zones

Application of drone technology for disaster management

Help from above for firefighting; How drones facilitate the efforts 
of fire service personnel

Conclusion
Adopt new technology, invest on them without reservation, install properly, evolve good operational and 
maintenance system, conduct surveillance audits, execute corrective actions,  train people, make firefighters 
more technical savvy, save lives and assets.

A decorated, “President of India Medal for Meritorious Services” recipient among other glorious recognitions, Shri M. F. Dastoor 
is the Retired Director of Gujarat State Fire Prevention Services & Retired. Chief Fire Officer (CFO) of Fire & Emergency 
Services Ahmedabad. With more than 35 years’ of experience in numerous positions in his illustrious carrier, Shri MF Dastoor 
is a celebrated name among the Fire, Life Safety & Disaster-Rescue domains in India. Apart from the coveted President Medal, 
he has been felicitated by “Mayor’s Gallantry Medal”. In addition, he has been honoured twice during the service period with 
“Mayors’ Meritorious service Medal”. At his final titular role as Chief Fire Officer (CFO) of Ahmedabad City for approximately 
15-years, he commanded more than 800 people across 16 fire stations in the city of Ahmedabad. He has been a technical expert to 
“Gujarat State Disaster Management Association” (GSDMA) for more than 15 years. During that tenure, he was responsible for 
evaluating the requirements of the state’s fire & emergency departments and to ensure appropriate sourcing of best & innovative 
technology, equipment’s, and vehicles for Gujarat State. In this mission,  he spearheaded the effective utilization of World 
Bank Funds towards GSDMA by developing a set of multi-disciplinary rescue vehicles. In his vast carrier span of 35 years with 
Ahmedabad Fire & Emergency Services (AFES) & other departments of Gujarat Govt., He has also been a United Nations trainer 
for INSAARAG exercise in Singapore, 2002. Closer to home, he also an instructor at numerous courses for the National Fire 
Service College and other institutes.

Verbatim extraction of information from a blog  article linked to
https://www.dronedeploy.com/blog/how-firefighters-are-using-drones-to-save-lives/

THEMATIC

26 |  MaY-JUNe 2021 | FSAI JOURNAL

I CoNSIDer IT rIGHT THAT eVery TALeNTeD MAN SHoULD Be 
AT LIBerTy To MAke IMProVeMeNTS, BUT THoSe eNVISAGeD 

IMProVeMeNTS SHoULD Be DULy CoNSIDereD By ProPer jUDGeS. 

-George Stephenson 



For two days in May, under the yellow-tinted lights of 
a hotel conference room in Dallas, a bevy of emergency 
responders, public safety officials, and industry experts 
gathered around a U-shaped table to discuss the 
intricacies of small flying robots. The questions were 
flying, too.

There were discussions about pilot training and standard 
operating procedures; required maintenance; drone 
decontamination; pre-flight checklists, risk assessments, 
and equipment specifications; and whether a small drone 
falling from the sky might land with enough force to kill 
a person. (Unlikely, but not impossible).

The group hashing out these details is the newly formed 
technical committee for NFPA 2400, Small Unmanned 
Aircraft Systems (sUAS) Used for Public Safety 
Operations. Their aim is to create an industry standard 
on all things related to the use of public safety drones—a 
document they hope will not only be a roadmap for 
safety agencies, but perhaps even the catalyst to finally 
usher in the long-predicted age of aerial emergency 
response robotics.

For nearly a decade, unmanned aerial systems, or UAS 
in industry parlance, have been a fanciful dream for 
public safety agencies, with the promise of improving 
capabilities for everything from inspections to search 
and rescue and fire scene operations. More than a few 
prognosticators have used the term “game changer” to 

describe the devices, which for relatively little money can 
travel high in the sky or into tight or dangerous spaces 
to reveal valuable, and potentially lifesaving, information 
that no human safely could. The reality, however, has 
been decidedly less fantastic.

Until recently, the majority of departments that have 
explored developing UAS programs quickly thought 
better of it. Many were stymied by a mountain of 
unanswered questions or overwhelmed by the Federal 
Aviation Administration’s (FAA) regulations, according 
to committee members I spoke to. Many of those 
departments that chose to remain blissfully unaware of 
the FAA rules moved forward only to find that their 
new hobby drones with limited battery life were about 
as much use on a fire scene as a Fisher-Price® fire truck.

real gUiDance
Work has begun on the creation of a new standard, NFPa 2400, that promises to provide public safety 
agencies with much-needed direction on the use of drones for emergency response.

- Mr. Jesse Roman
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Training Grounds More safety agencies across the country 
are getting serious about launching UAS programs. Top 
and bottom left, the Virginia Department of Emergency 
Management co-hosted a three-day conference in March 
to demonstrate UAS capabilities to numerous public 
safety agencies. Bottom right, members of the Austin 
(Texas) Fire Robotics Emergency Deployment team 
conduct flight training. Photographs: Top and bottom 
Left, Virginia Department of Emergency Management. 
Bottom right, Chris Wilkinson, Austin Fire Department

Within the last year, however, the dam holding back 
widespread UAS adoption has sprung significant leaks 
and appears poised to give out. FAA regulations have 
been streamlined and simplified, allowing almost any 
eager department to obtain a legal certificate to fly 
with minimal investment. Meanwhile, the cost of a 
reliable UAS suitable for public-safety operations has 
plummeted to $1,000 or less, even as technology and 
functionality have improved. As a result, public safety 
leaders across the country now see a realistic path to an 
aerial robotics program, and hundreds of agencies, from 
fire departments to police to emergency medical services, 
are pushing forward to launch one.

Charles Werner, the chair of the NFPA 2400 technical 
committee and a senior advisor at the Virginia 
Department of Emergency Management, told me that, 

in the past year, there has been “an exponential increase 
in the number of safety agencies moving to use UAS, and 
the applications are so numerous I can’t even count them 
on two hands.” As recently as 2015 there were maybe two 
agencies in Virginia even considering UAS programs, 
he said. Now, the Virginia Department of Emergency 
Management is working with about 45 separate state 
agencies on developing their own UAS programs, and 
the department has already trained nearly 140 UAS 
public safety pilots.

The increased activity isn’t unique to Virginia. “From 
my discussions with other chiefs around the country, it’s 
clear that UAS use is growing rapidly—I know a lot of 
departments that already have the technology and use it 
to great benefit,” said Keith Bryant, the long time chief 
of the Oklahoma City Fire Department and a member 
of NFPA’s UAS committee. (He will relinquish his job 
in Oklahoma City soon to become the next U.S. Fire 
Administrator, the Trump Administration announced 
in May.)

But even as others have seen benefits from drones, 
Oklahoma City, like the vast majority of departments 
across the nation, doesn’t use them yet; with so little 
guidance available, Bryant has been hesitant to start 
a program, he told me. “I would feel a lot better about 
it for our department knowing that we are adhering to 
all the latest and applicable standards, laws, regulations, 
and so forth, which is why we’re taking a conservative 
approach,” said Bryant. “That’s why we have so much 
interest in the NFPA standard, to see what it says and 
what the requirements would be. I think that would give 
us some really good guidance on what do in terms of 
what equipment we need and how we are going to use it.”

According to a number of NFPA 2400 committee 
members, this lack of guidance may be the last major 
obstacle holding back the emergence of the aerial 
robotics age for emergency response. While some 
larger departments, such as the Austin (Texas) Fire 
Department and the Fire Department of New York, 
already have dedicated robotics teams with clearly 
defined operational procedures, dispatch protocols, 
maintenance programs, and data and privacy policies, the 
vast majority of departments simply don’t have the time, 
money, or expertise to write their own UAS regulations. 
Consequently, many departments like Oklahoma City 
are waiting on the side lines, while others already have 
the robots but lack programs or policies on how to use 
them. “So many departments are just floundering in the 
wilderness on this,” said Gary Honold, NFPA’s northwest 
regional director.
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The typical way many departments come to own a UAS, 
Honold told me, is by way of passionate firefighters who 
go to their chiefs with good intentions and persuade 
them to buy the department a drone. “Then they stare 
at it with no idea what to do,” Honold said with a laugh. 
“But they are ready to move on this. I have never seen 
more buzz about an NFPA standard than this one. Of 
all the meetings I go to it seems like 30 percent of the 
conversations are on UAS. I hear the questions all the 
time: ‘Is NFPA developing this? What’s going to be in 
it? Will it be out by the end of the year?’ All nine state 
fire marshals I work with can’t wait to see the standard.”

CReaTING THe ROaDMaP
NFPA 2400 stands out in a few ways, from the buzz 
to the holistic approach of its scope to the committee’s 
quicker-than-usual pace in writing it. Where some 
standards can take several years to develop, the need for 
guidance now, as well as NFPA’s efforts to streamline 
some administrative processes, could result in an 
accepted first draft of NFPA 2400 by year’s end, less than 
two years after the initial request to create the document. 
It is expected to go to the NFPA Standards Council for 
approval in December.

Instead of separate standards for UAS topics such as 
incident operations, professional qualifications, and the 
selection, care, and maintenance of the devices—as is 
the case for some standards, such as the fire apparatus 
documents—NFPA 2400 is all-inclusive. The intent is 
to give public safety agencies all of the information they 
need in a single document for the sake of expediency and 
ease of use.

From fires to shooters Officials in York County, Virginia, 
use UAS during an active shooter exercise at a theme 
park. The drone can beam live aerial video of the incident 
area to the unified command post. Photograph: York 
County Fire and Life Safety

There is urgency to get the document out for a number 
of reasons, according to several NFPA 2400 committee 

members. Most obvious is the worry that a large number 
of public safety departments are currently using drones 
with no real policies or procedures in place, and perhaps 
even illegally without FAA approval, said Christopher 
Sadler, assistant chief of the technical services and special 
operations division at the York County (Virginia) 
Department of Fire and Life Safety. “I don’t think 
they are knowingly doing it illegally, it’s just that the 
information isn’t out there,” he said. “But it is a huge risk 
management and public perception issue.”

Aside from the obvious danger of a serious accident 
involving a drone that injures a responder or civilian, 
observers say, even the perception of recklessness 
could hinder the emerging drone movement before 
it fully takes off. The public is finally beginning to feel 
comfortable with public safety drones after years of 
resistance stemming mainly from privacy concerns. “All 
it takes is one screw-up for that to come back again and 
bite us,” Sadler said. “Having this NFPA standard helps 
assure our constituents and our elected officials that we 
are doing things the right way, and that there is now a 
roadmap to follow that gives departments something to 
work to meet.”

Many departments have moved forward with obtaining 
FAA approval to fly drones. Since the FAA’s new Part 
107 rule on piloting commercial drones was issued in 
June 2016, about 43,000 Remote Pilot Certificates 
have been issued, according to FAA Administrator 
Michael Huerta. The certificates allow commercial 
drone operators (including public safety operators) to 
fly UAS with certain restrictions, such as flying under 
400 feet and keeping the drone within the operator’s 
line of sight (see “The FAA Rules,” page 45). The process 
for obtaining the pilot license involves passing an FAA-
administered test, a dramatic simplification from the 
expensive, months-long process previously required to 
obtain an FAA Certificate of Authorization, or COA, 
which was the only way public safety agencies could 
legally fly. It’s not clear what percentage of the new Part 
107 pilot certificates have been given to public safety 
operators, but there’s little doubt it’s a growing stream.

Leaders in the public safety UAS movement, however, 
are quick to point out that obtaining an FAA pilot 
credential doesn’t mean a public agency is ready to 
take flight. There’s a lot more to it than passing a test 
and buying a drone, said Coitt Kessler, who leads the 
emergency robotics deployment team for the Austin Fire 
Department, one of the first departments in the nation 
to receive FAA permission to fly drones.

“The FAA did not design Part 107 specifically with 
public safety agencies in mind—we fit into 107, and we 
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will make it work for us the same way we made COAs 
work for us,” Kessler told me. “But there are gaps for each 
of those. For instance, according to the FAA, you can 
self-certify your people—what does that mean? Do you 
really have a program in place to certify somebody? Do 
you have policies and procedures in place? Do you have 
training in place? My answer is I hope so. That’s why until 
now it’s been the Wild West—figuring out all of this 
without any real guidance is really hard.”

The FAA itself has said that the new licensing rule is 
nothing more than a blanket document that speaks 
broadly to all commercial pilots, that it is not tailored 
to the unique needs of any one group such as first 
responders. For those granular-level details, the 
administration is relying on organizations like NFPA to 
step up, said Wes Ryan, manager of the FAA’s advanced 
technology branch.

“We put in place a regulatory structure that needs to 
be filled in with industry expertise—we realize that 
the FAA can’t solve this on our own,” Ryan said during 
a recent panel discussion at the annual Association for 
Unmanned Vehicle Systems International (AUVSI) 
conference in Dallas. “We need to collaborate closely 
with industry partners to bring about standards 
development that allows everyone to roll out this new 
technology in a controlled way.”

TaKING FLIGHT
Even as guidance for public safety drones takes shape, 
there are already hundreds of examples of the robots 
successfully working in the field. Their numerous 
applications include searching for missing persons 
and locating disaster victims; inspecting hard-to-reach 
locations, such as the underside of bridges; scanning 
hundreds of square miles of forest for early signs of 
wildfire; securing buildings and rooftops ahead of 
parade or large public events; and allowing incident 
commanders to see important details of fire scenes.

Training + Deployment Bottom, members of the 
Fire Department of the City of New York train with a 
tethered drone that receives continuous power from the 
attached cord and can remain aloft indefinitely. Top, an 

image taken by a tethered drone of an apartment fire in 
New York City. Photograph: FDNY

The technology seems to be working in Austin, where 
over the last two years membership on the robotics team 
has grown from eight fire department employees to 21. 
And it has also been effective in New York City where, 
in March, the FDNY launched its first-ever drone at a 
fire incident in the Bronx. The tethered drones—which 
remain connected to a ground base via a small cord 
supplying power and therefore unlimited flight time—
reportedly cost $85,000 apiece and are equipped with 
both regular and infrared cameras.

“That tool for a chief is just night and day from what it 
was not just 30 years ago when I started, but 15 years ago,” 
Daniel A. Nigro, the New York fire commissioner, told 
The New York Times. “Moving forward, technology like 
this is a terrific advantage for us and for fire departments 
around the country.”

York County, Virginia, has had a joint police and fire 
UAS team offering support to various county agencies 
and jurisdictions since November. The team has used 
drones to search for murder suspects and escaped 
convicts, conduct tornado damage assessments, provide 
intelligence during fire incident management, and even 
as part of its active shooter trainings, Sadler told me. 
Like any new venture, it’s been a learning experience, 
but the results have been overwhelmingly positive. The 
hardest part has actually been moving past old habits 
and convincing agencies to take advantage of the team’s 
new capabilities. “It’s been pretty interesting—half of the 
agencies are very excited about it and want our resources 
to come out and help them, and half say they don’t feel 
we can provide anything,” Sadler said.

In those cases, the UAS team usually convinces the 
jurisdiction to let it show up anyway so it can use the 
incident for training and to determine how well the 
concept is working. “One hundred percent of the time, 
after we show them our capabilities, they’ve completely 
changed their minds,” Sadler said.

THEMATIC

30 |  MaY-JUNe 2021 | FSAI JOURNAL



A recent example involved a large marina fire in a 
neighboring jurisdiction. A state police helicopter and 
fixed-wing aircraft had already been deployed, but the 
state called in the UAS team, too. But when Sadler made 
contact with the local jurisdiction, the initial response 
was thanks but no thanks.

“I guess they were thinking that they already have 
millions of dollars in assets in the sky, so why do they 
need [a UAS team],” Sadler explained. “But it was one 
of those incidents where they allowed us to come out, 
prove our concept, and practice. Within five minutes of 
showing up, we were able to provide live video feeds to 
their emergency operations center, the state emergency 
operations centre, the fire chief ’s administration 
offices—they were absolutely blown away that we had 
those capabilities.”

When the fire marshal’s office caught wind of what was 
going on, they called Sadler over. “There were areas of 
the marina they couldn’t see by boat and definitely not 
by aircraft—the aircraft was flying at 500 feet—but we 
could come down 10 feet off the water and shoot video 
up inside the marina, and underneath the covered boat 
slips in the marina buildings—they couldn’t get that any 
other way,” he said. “Then we gave them an iPad that had 
our video feed on it so they could tell us exactly what they 
wanted us to zoom in on and take pictures and video for 

investigative and evidentiary purposes.”

Werner, the chair of the NFPA 2400 committee, told 
me that these examples are just a small fraction of the 
vast possibilities for drones. “UAS can impact every 
business model we have in public safety—they’re going 
to be ubiquitous,” he said, predicting that in five years 90 
percent of public safety agencies will either have UAS 
capability or a way to gain UAS capabilities, and all of 
them will use NFPA 2400.

“Just like we went from the horse to the car, I think 
these things are going to be buzzing around in the sky 
everywhere,” he said. “It’s something we’re all going 
to be used to. It’s exciting to be here for the creation of 
this standard.” Sadler, who has seen what drones can do 
up close, has no doubts about any of that. He believes 
change in the fire service comes in cycles and that today’s 
fire service is poised for a great change.

“In the 1980s, HAZMAT was the big thing going on. 
In the 1990s it was technical rescue. In the 2000s it was 
integration of more EMS into the fire service. In the 
2010s leading up to the 2020s, it’s been technology,” he 
said. “This will be the decade known for UAS.”

reprinted with permission from NFPA journal ( july/August 2017) copyright © 2017, National Fire Protection Association, Quincy, 
MA. All rights reserved

jeSSe roMAN is associate editor for NFPA journal.
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‘‘The common mistake in today’s advanced 
engineering  is to put too much confidence in 

software. There seems to be a feeling among non- 
software professionals that software will not or 

cannot fail , which leads to complacency and over 
reliance on computer  functions. ’

- G. LeVSoN N.



The introduction of drones to 
the fire service is an extraordinary 
development. Drones are already a 
viable tool, and yet, their potential 
is still being discovered. There are 
many uses for drones, but they also 
come with a few challenges in terms 
of providing adequate training with 
regards to flying and getting them 
into regular usage by first responders.  

Drones support vast segments of 
Underwriters Laboratories’ strategic 
approach to fire safety. While often 
associated with suppression, they also 
play a significant role in prevention 
and detection. With standards, 
we can guide drone technology to 
help ensure safety in operation and 
enhance their efficacy in fire service.

Standards and regulations
UL 3030, the Standard for 
Unmanned Aircraft Systems, includes 
requirements that cover the electrical 
systems and define the construction 
of enclosures while addressing fire 
and safety concerns associated with 
operation. As lithium-ion batteries 
are an integral part of the drones, 

battery and charger safety aspects 
are also covered in UL 3030 to help 
ensure safe operation.

In 2020, India launched the 
Certification Scheme for Remotely 
Piloted Aircraft Systems (RPAS), a 
certification program developed by 
the Quality Council of India (QCI) 
under the Civil Aviation Regulations 
of the Director General of Civil 
Aviation of Government of India. The 
regulation also requires conformance 
to EMI/EMC requirements and 
flight testing.

Drones in prevention
Drones play a significant role in fire 
prevention and are used by inspectors 
and code regulators to analyze systems 
in areas that can be difficult to access, 
such as exterior building materials, 
Heating Ventilation and Air 
Conditioning (HVAC), evacuation 
and emergency notification systems. 
Prior to using drones, inspectors had 
to climb ladders and/or use interior 
stairways to review and examine 
exterior facades. The drones extend 
an enormous benefit to inspectors, 

by providing access to hard-to-reach 
locations, thereby  enabling them to 
identify firestop penetrations and 
fire-spread vulnerabilities.
Responders are also able to utilize 
drones during pre-fires on large 
commercial buildings. Additionally, 
drones can be used in search and 
rescue to locate missing persons in 
wooded areas or bodies of water.

Drones in detection
The use of drones in fire service does 
not stop with prevention. Drones 
have significantly changed the way 
detection is performed by fire service 
personnel.

Drones can help detect the presence 
of smoke and flames that others may 
not be in a position to see. Units with 
FLIR (MUVEC360 gas detection 
system) can also detect hot spots 
in buildings based on the exposure 
temperature of exterior sheathings. 
Additionally, they can help monitor 
the reduction of hot spots during 
firefighting efforts to ensure the fire is 
going out. 
Currently, first responders utilize 

Drones in Fire service
- Mr. Wilbert J. Fletcher
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crew members to identify the location 
of the presence or onset of fire. With 
drones, responders can gain visibility 
into hazardous locations and search 
for fire amid hazards that would be 
life-threatening to crew members. 
Drones can also be utilized during 
hazardous materials incidents, 
allowing close inspection of leaking 
cylinders, valves or pipes to help 
determine the proper actions or 
equipment for mitigation.

Though incredibly useful in 
detection efforts, drones do have a 
few limitations related to obscured 
imaging from steam. However, steam 
has a relatively shorter resonance 
time. Also, some materials will not 
show heat signatures as readily. For 
example, concrete takes longer to 
heat and cool due to its density, and 
glass reflects thermal signatures.  

Drones in suppression
One of the most hazardous aspects 
of fire service is engaging in fire 
suppression. Drones offer a quick 
and precise way to overcome some 
of the hurdles fire service personnel 
encounter when attacking fires. 
A standard operating procedure 

in the United States is for the first 
responding unit on scene to complete 
a 360° walkaround, making sure they 
can see all four sides of any structure 
prior to entry. However, due to steep 
elevation changes, building size or 
other environmental factors, officers 
may not complete a thorough 360° 
walkaround. 

Failing to conduct a thorough 
walkaround can mean the 
difference between life and death. 
The walkaround provides a clear 
and concise understanding of the 
degradation of the building structure, 
land and surroundings. With a 
drone, a complete walkaround can be 
performed and the information can 
be shared with every responder on 
scene and en route. As the incident 
progresses, the drones also help 
ensure that all crews will have the 
same information, with visuals of 
building layout and degradations in 
order to work together in the event 
someone is trapped.  
 
In addition to assisting in 360° 
walkarounds, drones can provide 
suppression elements to places 
that would otherwise be difficult 
for responders to reach. Elevators 
typcally have to be taken amid 
hostile environments to extinguish 
fires, but with a drone, individuals 
do not have to be subjected to the 
environment. Drones can also be 
used in suppression delivery of 
anything from a fire extinguisher 
to a chemical agent. A fire hose, for 
example, can be flown out by a drone 
to put water or foam on vehicle fires, 
tanker fires or any other aspect that 
could be hazardous to an individual. 

Conclusion
Drones can perform multiple tasks 
to help first responders prevent, 
detect, and mitigate hazards. Though 
not inexpensive, a drone can pay for 

itself over time with abilities that 
cannot be replicated. It can fly in 
severe or adverse weather conditions 
including rain, wind and snow, which 
would otherwise hamper response 
efforts regardless of the geographical 
location. Through standards 
development and research, we can 
help guide this technology to ensure 
it benefits the needs and efforts of fire 
service professionals.

How you can get involved
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 Collaborative Standards 
Development System (CSDS) 
at www.csds.UL.com. If you 
have questions about standards 
development, contact us at 
w w w . U L . o r g / c o n t a c t . To 
access UL and ULC Standards 
documents, or to sign up for alerts, 
visit  www.shopULstandards.com.

Figure 1 Gas Dectection Durham NC
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- Mr. Nitin Joshi

Introduction
First Industrial Revolution was started in the late 18th 
century when Sir James Watt developed Steam Engine. 
The Second Industrial Revolution dates from Henry 
Ford’s introduction of the assembly line in 1913. 
The Third Industrial Revolution resulted from the 
introduction of the computer onto the factory floor 
in the 1970s, giving rise to the automated assembly 
line. For mechanical work, computers increasingly 
replaced humans, another major inflection point in 
productivity. And then came the Fourth Industrial 
Revolution, through which we are passing.  It is also 
termed as Industry4.0.  The advent of the Cloud and 
intelligent Sensors is driving this new trend.

In the past 25 years or so Internet became widespread 
and became indispensable part of our lives.  There 
are more than 7Bn Mobile users in the world.  Out 
of that 1.2Bn are in India.  Large portion of them 
are connected to Internet through their phones.  
Applications like Facebook, WhatsApp etc. are 
being used using mobile rather than Laptops or PCs.  
People are posting their online status.  Similar trend is 

seen now as far as sensors are concerned.  Sensors are 
connected to Internet just like human beings and they 
are posting the data all the time.  This data is bringing 
revolutionary changes in Manufacturing as well as 
Service Industry.  There are four technology drivers of 
Industry4.0…
1. Intelligent Wired/Wireless Sensors and Sensor 
Networks
2. Internet & Cloud Computing
3. Blockchain
4. Artificial Intelligence
Let’s understand above concepts one by one.
1. Intelligent Wired/Wireless Sensors and Sensor 
Networks
Intelligent Sensors or Smart Sensors are not just sensing 
elements.  self-Intelligence with their microcontrollers 
having built in algorithms.  Advancements in Wireless 
Technologies are increasing its wireless range and 
battery life by reducing power consumption.
2. Cloud computing 
Cloud computing allows users and enterprises with 
various computing capabilities to store and process 
data either in a privately-owned cloud, or on a third-

firE protEction rEvolUtion 
vis-à-vis inDUstry 4.0 EvolUtion

(how ioT shall Transform fire proTecTion & prevenTion)

34 |  MaY-JUNe 2021 | FSAI JOURNAL



party server located in a data centre, thus making data 
handling mechanisms more efficient and reliable.
3. Blockchain
Block chain is a continuously growing list of records (or 
contracts), called blocks, which are linked and secured 
using cryptography. Each block typically contains a 
hash pointer as a link to a previous block, a timestamp 
and transaction data. By design, blockchains are 
inherently resistant to modification of the data. A 
blockchain can serve as ”an open, distributed ledger 
that can record transactions between two parties 
efficiently and in a verifiable and permanent way. Let’s 
see how Blockchain is created.  If you are supplying 
material to the customer, you are entering kind of a 
contract with the customer.  Both of you have separate 
contracts with your Bankers.  This contract involves 
various agreements and information, e.g. clear the 
cheques from the customer, maintain transaction 
records etc.  Here is the example…..

So, above chain is created and stored in the encrypted 
digital form.  This chain ensures that all the contracts 
between you and the customer and your respective 
banks are maintained in block of records.  Once you 
get the payment and warranty period is over this 
blockchain ends its life.  
4. artificial Intelligence
Artificial intelligence (AI) is Intelligence displayed 
by machines, in contrast with the natural intelligence 
(NI) displayed by humans and other animals. 
Colloquially, the term ”artificial intelligence” is 
applied when a machine mimics ”cognitive” functions 
that humans associate with other human minds, such 
as ”learning” and ”problem solving”.

Industry 4.0 mentioned at the article header, uses all 
above to provide seamless experience to the customer.  
So far customer experience was limited to purchasing 
the product and then using it till it’s life ends.  Take an 
example of your liquid Mosquito Repellent.  You buy 
it from the store and start using it.  Once the liquid is 
over, you buy new bottle of liquid and replace the old 
one.  So, user experience starts and ends with every 
new bottle.  Now what if your Mosquito Repellent 
talks to your mobile and sends alert when the liquid 
level is low and orders the new bottle automatically 
from say Flipkart!!!  For some reason if it’s heating 
element becomes faulty, it will automatically order 
its spares. With this feature, Mosquito Repellent 
provides long lasting user experience and covers its 
whole lifecycle. 
Evolution in technology evolves solutions deployed 
in industry. Fire Prevention/Detection & Protection 

industry is also leveraging IoT technology. 
If so, time is already ripe for Fire Protection 4.0 !!!!

Being a part of Industry, Fire Protection evolved by 
leveraging same manufacturing technology.  In a way, 
it was a derivative of each Industrial revolution.  I need 
not describe in detail about FP1.0 and FP2.0.  FP3.0 
brought Automation to Fire Protection.  Automatic 
Fire Hydrant, Sprinkler System started using 
advanced PLCs.  Addressable Fire Alarms brought in 
required intelligence and precision to Fire Detection 
and Suppression.  However, this automation largely 
remained confined to local area.  

Fire Protection 4.0
What I admire about Fire Protection Industry 
professionals is that they accept new technologies 
almost immediately as they arrive.  So, in line with 
Industry4.0, I thought of coining a phrase, Fire 
Protection 4.0.  Through the following narrative, I 
wish to share my views on the manner and pace with 
which  FP4.0 shall revolutionise the Fire Protection 
Industry as well.

How Sensor Networks will change Fire Protection 
Landscape
Automatic Fire Hydrant & Sprinkler Systems use 
sensors like Pressure Switches, Flow Switches etc.  
These sensors are typically mechanical in nature.  
They operate potential free contacts to activate 
electrical interlocking circuits.  In modern automated 
systems, Smart Sensor measures exact pressure in the 
line and feeds info to the PLC or controller.  There 
is no need to have multiple pressure switches e.g. one 
for Jockey another for Sprinkler Pump etc.  But how 
about existing systems?  There are millions of existing 
Hydrant and Sprinkler systems installed which use 
simple pressure switches to automate the system. 
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Wireless sensors could be installed on each pressure 
switch and flow switch.  Similarly, sensors like level 
sensor for water reservoir, Fire Alarm Output, Sensors 
for various parameters of gas suppression system can 
form Mesh type wireless network.  Such network shall 
be fault tolerant because if one of the sensors become 
faulty other sensor will be able to relay data to the 
Gateway.  Each sensor will have multiple paths to send 
data to the cloud.

Wireless Smoke & Gas Detectors are reality now.  
These detectors have long battery life of 5 years and 
can transmit data to the Fire Alarms using mesh 
network.  Standards have also been put in place by 
leading standards bodies.

Sensor networks shall be established to gather 
environmental data from various places in cities, 
forests which can be used for fire risk profiling and 
preparing action plan for firefighting.

Equipment used in firefighting like Fire Tenders, 
Ladders, Hoses and even firefighting personnel will 
be fitted with various wireless sensors to track their 
locations, presence of hazardous gases, temperature.

Sensor Network Diagram of FP4.0

How Internet & Cloud Computing shall transform 
Fire Protection?
Data received sensors shall be used by cloud computing 
servers to perform analytics.  Data storage at different 
servers can collaborate to provide holistic picture 
about prepared ness for Fire Emergency & Disaster 
Management.  High speed internet connectivity will 
be able to send instant notifications and guidelines to 
Fire Fighters, Maintenance staff, facility managers etc.  
This will help in improving the reliability of systems.  
E-Governance processes like risk assessment, NOCs, 
Fire Audits etc. can be simplified with the help of 
devices like Smartphones, Tablets etc.  Workflows 
could be defined for various applications.

Just to give an example, physical fire audits could be 
things of the past or at least can be reduced to bare 
minimum requirement.  How?  Data received from 
various systems like Fire Hydrant, Sprinklers, Alarms 

etc. shall be processed and organised to establish 
functioning of the system to avoid physical audit.  
Mobile phones could be used to complete the physical 
verification of the equipment and send records to the 
cloud.  This data can be used to issue Form B (required 
in the state of Maharashtra) to certify the functioning 
of the system.

Blockchain & FP4.0
Now let’s see how Blockchain will revolutionise Fire 
Protection Industry.  To illustrate further and better, 
imagine that one abstract company called ‘Agni 
Suraksha Commander (ASC) has obtained an Annual 
Maintenance Contract (AMC) for the maintenance 
of all Fire protection systems installed in a Shopping 
Mall Chain. 

 Each Mall has its own Fire Protection Equipment.  
Also imagine that the services of another abstract 
professional agency by name Fire Service Surveillance 
(FSS) has been engaged by ASC for collecting various 
data pertaining to different those systems and storing 
on its servers.

How will it revolutionise aMC Contracts?
Consider a situation that there is some leakage 
in Sprinkler System.  Repetitive loss of pressure is 
starting the Jockey pump every 1 hour or so.  Now 
this is immediately informed by sensors to servers and 
ticket is generated by FSS which is promptly conveyed 
to ASC’s Field Staff who in turn passes it on to his 
supervisor and Facility Maintenance Manager of the 
Mall at their respective mobile App’s.  Meanwhile 
ASC also fixes the problem and system sends data 
that the issue has been resolved within the stipulated 
time.  Data collected throughout this chain of events 
is linked together and forms a data block.  This data 
block feeds the information to the contractual data 
block among ASC, his Service Provider, Mall and 
their respective Bankers.  As soon as this information 
is received, Mall’s Banker will automatically transact 
the payment at ASC’s account. Today this may sound 
farfetched but IT and IoT shall make it possible.

Blockchain between aMC Provider, Health 
Monitoring Service and User/Customer

How will it revolutionise Insurance Industry?
Imagine A private agency called “Quick Assurance 
Entity (QAE) has insured the shopping Mall.  Now, 
each such agency has certain contract to be adhered 
to. Organizations like ASC are carrying out this 
assignment by promptly maintaining the equipment.  
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They are doing periodic maintenance of Hydrant & 
Sprinklers and Fire Detection System.  Facilitators 
like FSS mentioned above are providing all the 
required data, received from the senor network, 
about health of the equipment. Shopping Mall chain 
is timely executing the insurance premium payments 
too.  In short, all contractual nuances are duly getting 
adhered too. 

Till date a number of hurdles were required to be 
sorted out before settling an insurance claim arising 
out of an unfortunate event of a fire triggered off - say 
due to an electrical a short circuit - which spreads 
around and cause  severe injuries, loss of lives or assets 

But FP4.0 stepping in everything gets done online 
without the hassles of any sort. This will be done 
online. The chronological steps being followed 
herewith could be::
i) Fire incident gets recorded through intelligent data 
processing being maintained by FSS
ii) QAE shall receive these records and they will settle 
the claim instantly.  
iii) Shopping chain will receive the claim amount in 
their account on the same day!!!  
To readers, this may sound surprising but it is already 
happening on the ground.  One reputed insurance 
company in India has already started using Blockchain 
for instantly settling Travel Insurance Claims for flight 
delays.  Their servers get information from different 
Airlines about flight delays and affected traveller’s 
insurance claims are being automatically settled.

Blockchain between aMC Provider, Health 
Monitoring Service, Insurance Company and User/

Customer

How will it revolutionise Government Fire 
Departments?
Fire Departments of various states are regulators for 
upkeep of Fire Protection Assets.  They issue NOCs 
for new installation and supervise audit process of 
auditors (which includes AMCs, Fire Drills etc.).  
Compliance fulfilment by stakeholders with reg. to 
the installation, upkeep, maintenance and functioning 
of fire protection system had been a matter of great 
concern for the Govt. regulatory agencies and Fire 
service authorities.  In fact, fire service stations 
already bear the brunt of severe staff shortage and 
constraints of budget. Allocation. IoT Combined 
with Blockchain will bring in better compliance by 
effective e-Governance.  The legal requirement will 
be placed in the Legal Block.  This block shall get 

attached to the Blockchain as a Compliance Block.  
Any deviations found can automatically issue Show 
Cause Notice to enforce the compliance.

end to end Blockchain of FP4.0

artificial Intelligence (aI)
Advanced Smoke Detectors have already started 
using AI.  They provide faster detection, reduced false 
alarms by using intelligent algorithms and locally 
stored data. Smoke + Heat Detection cameras are 
using video analytics.  Aspiration Smoke Detectors, 
Flame detectors, Gas Leak detectors can use data 
analysis for faster and reliable detection.

Hydrant & Sprinkler Systems will also start using AI.  
The data shall be collected from various components 
like Motors, Pumps, Diesel Engines, Water Reservoirs, 
Pressure Switches etc. to determine health of the 
system.  Leakages, Unauthorised use of water for 
other purpose can also be detected.

AI shall transform Fire Fighting.  In case of fire, 
nearest fire station and fire tender will be alerted 
without time delay.  Route map to reach the spot shall 
be prepared by intelligent software to avoid congested 
routes.  Data about Temp, humidity, Wind direction 
& velocity at the affected area shall be used to work 
out most effective firefighting plan.

AI can also be used to predict Bush Fires and 
Forest Fires.  Satellite images of the landscape and 
environmental data will be processed and warnings 
shall be provided to fire departments.  They can take 
preventive majors well in advance.

Attempts are being made to design robots with 
advanced multi-modal sensor technology for 
navigation that will allow it to maneuver well in the 
narrow passages and ladderways unique to ships and 
a sensor suite that includes a camera, gas sensor, and 
stereo IR camera for better visibility in smoky or low 
light conditions.

In addition to its maneuverability, the robots upper 
body will be capable of manipulating fire suppressors 
and throwing PEAT grenades for up to 30 minutes of 
firefighting through stored battery power.

Summary
Emerging IoT Technology consisting of Sensor 
Networks, Cloud Computing, Blockchain and 
Artificial Intelligence shall transform the Fire 
Protection, Fire Prevention and Fire Fighting.  
Technology shall be used to effectively monitor fire 
hotspots in the cities and forests alike.  Effective 
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E-Governance framework can be setup by Fire 
Departments for preventive maintenance of fire 
equipment and firefighting preparedness.  Fire 
Fighting could be made highly efficient.

Readers who are interested to know more may do 
google search as information about a number of 
leading / accredited consultancies, training and 
service providers are readily available.

•	Nitin Joshi is an entrepreneur and Managing Director of  M/S, Vignahara Technnologies.
•	B.E. (Electrical) from VJTI, Mumbai and. M.Tech from . IIT Bombay
•	President Elect FSAI Pune Chapter
•	A technocrat entrepreneur, making the world safer with A3S products & solutions by continuous innovation.
•	30+ years of industry experience, Founded 8 businesses in last 27 years. Four are profitable and growing. Started my first 
business at the age of 25, and have been working on making all the ventures successful.
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over the last twenty years we have learned much 
more about the origins of human failure. We 
can now challenge the commonly held belief 

that incidents and accidents are the result of a 
“human error” by a worker in the “front line”. 
Attributing accidents to “human error” have 

often been seen as a sufficient explanation in itself 
and something beyond the control of managers. 
This view is no longer acceptable to society as a 
whole. organizations must recognize that they 

need to consider human factors as a distinct 
element which must be recognized, assessed and 

managed effectively in order to control risk.

-remarks from a Factory Inspector (HSe executive) of Uk in his visit book



WHAt yoU nEED 
to knoW ABoUt 

WAtEr mist
Based  on one of the Webinar presentations by the author on an  IWMA Platform

Introduction: 
“A fire triangle comprises of three elements - the 
combustible material or fuel, the heat and the oxygen. 
Water mist reduces two of these elements viz. the heat 
and the oxygen.” These were the words with which 
Ms. Bettina started her presentation at the 1st IWMA 
webinar on “Firefighting with Water Mist”. The event 
took place on 15th October 2020 and was the first of 
a series of three. 

She went on to explain what happens if a fire breaks 
out and a water mist system is activated? The answer is: 
Water mist attacks the fire by spraying water through 
nozzles especially designed for this purpose. The type 
of nozzle together with the system pressure determine 
the size of the droplets. And the smaller the droplets 
the larger the overall surface. The droplets evaporate 
and turn into steam and thus the system reduces the 
temperature and the oxygen. In consequence, energy 
is taken away from the fire and the additional cooling 

effect prevents re-ignition. 
Due to the enormous increase in the volume of the 
water droplets the oxygen is displaced at the source 
of the fire and the fire is extinguished. During this 
process, the oxygen content around the fire (and only 
there) is below 12%. It is this low oxygen content that 
suffocates the fire. This is called the local inerting 
effect. Further away from the fire the oxygen content 
is above 12% which means that there is enough oxygen 
available for humans.

Water mist is a performance-based technology! What 
is the significance of this? Answer: You will always get 
a bespoke system for your application. Water mist is 
not a “one-fits-all” concept. Any system is based on 
full-scale fire tests.

According to NFPA 750 and FM 5560, low pressure 
water mist systems work with a pressure below 12.5 
bar (181 psi). High-pressure water mist systems work 

- Ms. Bettina McDowel
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with a pressure above 35 bar (507 psi). Systems ranging 
between these two figures are defined as intermediate 
pressure systems. However, the VdS guidelines 3188 
divides water mist systems into merely two groups: 
low pressure water mist systems that work with a 
pressure below 16 bar (232 psi) and high-pressure 
water mist systems that work with a pressure above 16 
bar. 

What needs to be added is that – when it comes to low 
pressure water mist systems – sprinkler components 
can be used since they are much closer to traditional 
sprinkler systems,
There are fixed systems, fire brigades use water mist, 
there are water mist fire extinguishers, there are water 
mist lances, guns, turbines and trolleys. 

When it comes to the benefits of water mist, the 
diversity must be underlined. A water mist system 
produces very small droplets. As a result, we have a 
suppressant agent that is applicable on a broad range 
of fire types. The reason for this is that the droplets 
turn into steam. This does not happen with sprinkler 
systems.

Another aspect is the eco-friendliness of water mist 
systems. In the world we live in this is an important 
aspect. Technologies that are sustainable and 
environmentally friendly do not put pressure on 
nature and are vital and essential. 

Now what makes a water mist system eco-friendly? 
First of all, a water mist system obviously uses water 
and what is more natural than water? And then a 
water mist system also uses less water. Apart from that 
you have less material due to smaller pipes and if the 
nozzles are connected to a tank rather than the mains 
this tank would obviously be quite small and need a 
relatively small amount of space. What needs to be 
pointed out is the longevity of systems due to stainless 
steel components (i.e. if stainless steel components are 
used. Sometimes galvanized or plastic pipes are used, 
but stainless steel is recommended for all components 
that come into contact with water) Plus there is the 
reduced water damage which means that after a fire 

there is less of whatever that has to be disposed of 
which could also result in less downtime for businesses. 

The summary of advantages would read like this: Less 
water causes less water damage, less water means lower 
cost, there is the environmental aspect, water mist 
reduces the heat and the oxygen and it does not harm 
human. Water mist systems are easy to retrofit and 
especially when it comes to historic buildings clients 
often ask for effective but also invisible systems and 
water mist manufacturers cater for that. The cooling 
effect prevents re-ignition and the technology is 
proven to international guidelines and standards and 
is therefore ready to use. Water mist systems are cost 
effective, flexible, reliable and versatile. And for every 
water mist system there is a DIOM-Manual. The 
letters DIOM stand for design installation, operation 
and maintenance. 

Different as for sprinkler and gas suppression 
systems, water mist standards and guidelines are not 
prescriptive. The performance of water mist systems 
has to be validated in application-related full- scale 
fire tests. Fire test scenarios and acceptance criteria are 
pre-determined by protocols within the standards and 
guidelines. Fire tests have to be certified by accredited 
laboratories. Water mist components have to be 
tested just like sprinkler and gas system components. 
Manufacturers’ specific fire and component test 
results are summarized in their DIOMs which they 
hand over to the customer. 

The first water mist standards for land-based 
applications were published in 1995 (FM 5560) and 
1996 (NFPA 750). They are continuously revised. 
There are also UL 2167 and VdS 3188. And quite early 
on, also the International Maritime Organization 
(IMO) had in two steps decided to back water mist as 
the fire suppression / extinguishing system on board 
of ships and to rule that container ships must carry 
water mist lances on board. 

prEN 14972: For manufacturers based in Europe the 
most important standard is EN 14972, the European 
Standard. Part one was published on 23rd December 
2020. This document specifies requirements and 
gives recommendations for the design, installation, 
inspection and maintenance of all types of fixed land-
based water mist systems. CEN members have until 
30th June 2021 to implement EN 14972-1:2020 as a 
national standard, either by publication of an identical 
text or by endorsement, and withdraw any conflicting 
national standards.

Some famous buildings that are protected by water 
mist systems are St. Patrick’s church in New York, La 
Scala in Milan, the archive at the Bodleian Library at 
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Oxford University, the Clock Tower in Mecca and the 
Elbphilharmonie in Hamburg. Also, the Eurotunnel 
which connects Great Britain to the continent, is 
protected with a water mist system and so is the 
International Space Station ISS.

What is interesting is that water mist was actually first 
re-launched in the 1980s as an alternative to firefighting 
systems in marine applications! This brings us straight 
to the history and the roots of the technology. It 
was in 1880 when a water mist backpack system was 
developed to fight small forest fires. Between then and 
the late 1970s there were only very few initiatives to 
further develop the technology. In 1978, two Swedish 
scientists,Krister Giselsson and Mats Rosander, 
published a book entitled “Fundamentals of Fire” and 
they wrote “In future, a liquid, e.g. water, atomized 
to drops smaller than powder grains will be the most 

important extinguishing agent against flames indoors, 
so-called fine mist.”

When it comes to the beginning of the success story 
of the technology, there is the Montreal Protocol on 
substances that deplete the ozone layer. The roots of 
water mist, as we know it today, are a result of the 
phasing-out of halon, a bromine based chemical fire 
suppression agent that did deplete the ozone layer.  
And ban left a gap which was filled with water mist. 

And then, as it is often the case with technologies 
within areas like fire protection, it takes a catastrophe 
to create progress. The fire on the passenger ferry 
“Scandinavian Star” in April 1990 killed 158 people, 
nearly 50 % of all passengers on board The fire led to 
an improvement of IMO’s fire safety requirements and 
installation guidelines as well as to the development of 
fire test procedures for alternative sprinkler systems. 
There had already been a good deal of development 
on high-pressure water mist in Sweden since 1975. 
The main objectives had been the protection of 
hotel rooms and passenger cabins as well as research 
into flammable liquid hazards. After the fire on the 
Scandinavian Star the results of this work were highly 
sought after and the researchers were asked to present 
their findings basically straight after the fire. This led 
to the founding of the first water mist companies: 
And the rest is history.

Bettina McDowell, General Manger - International Water Mist Association (IWMA)
Bettina has been working for IWMA since 2012 and determines – together with the IWMA board of directors – the overall strategy of the 
organization. Many of her articles on water mist have been published in journals worldwide. Bettina also gives presentations to educate interested 
parties about the advantages of the water mist technology.

”Published with  kind permission from IWMA”
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fire anD life safety aUDit elements

pre-aUDit information 
reqUisites

- Mr. Ananthraman S.
Synopsis
Here are the five key elements (5 A’s) towards the framing 
of a well thought out action plan for conducting any 
type of audit exercises which could be industries/ allied 
installations, other establishments like buildings/ associated 
facilities which are part of commercial units, educational 
institutions, hospitals, hotels, public utility services, places 
of worship, entertainment centres etc., to name a few.

Segment wise elements comprise of:
 ¾ Adoption of an audit standard which is duly recognized 

(National or Internationally equivalent) 
 ¾ Appraisal on efficacy of the chosen one.
 ¾ Adequacy of attributes to be covered.
 ¾ Applicability of each one of the same vis-à-vis category 

of the organization to be audited as highlighted in the 
examples provided at the beginning and  

 ¾ Awareness creation among stakeholders. 
Considering these elements, a broad-based checklist for 
Fire and Life Safety Audit has been drawn as a prerequisite 
to understand the existing provisions and the organization’s 
systems so that the audit is focussed on customer needs 
with a view to conduct a value adding audit. Any audit in 
the final analysis should help improve performance of the 
organization.

Introduction 
The purpose of a fire safety  audit is to add value to customer 
with objective evidence, bringing out both  the positive 
aspects as well as areas demanding improvements so that 
the work place is safe from potential fire hazards Through 
periodic audits of the facility, the organization can ensure 
that the systems in place are adequate and appropriate 
to the current operations, and that levels of  standards in 
Hazard control & risk abatement/reduction/mitigation 
are in conformity to make the work place a safe one. 
Auditing is on sampling basis. Safety systems, procedures, 
practices etc. are subjected to thorough scrutiny during 
audit exercise and conformities & variances systematically 
noticed, reviewed and recorded with recommendations 
for corrective actions wherever non-conformities are 
observed.  Auditing is done according to the standards and 
compliance requirements as applicable to and as practiced 
by customer.  Various types of Audit standards are available 
at National & International levels. One such standard is  
IS: 14489-1996 (revision 2018) CODE OF PRACTICE 
ON OCCUPATIONAL HEALTH & SAFETY AUDIT, 
which is quite comprehensive and widely applicable to any 
type of installations. 
IS 14489 is applicable throughout India. It also has 
acceptability with regard to the provision of “Independent 
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Audit” execution as per Factories’ Act/Respective state 
level Rules. Besides the Oil Industries’ Safety Directorate 
Standards (OISD) codes formulated exclusively for Oil/ 
Gas exploration facilities, Oil Refineries & Hydrocarbon 
Process plants is another model Internal audit” 
methodology.  In addition, the universally accredited 
international standards on safety such as OSHA series, 
International Safety Rating System (ISRS), FIVE STAR 
SAFETY & HEALTH MANAGEMENT SYSTEM 
AUDIT by British Safety Council and may others facilitate 
world level recognition. Unless specifically defined, 
auditing is done to assess compliance to IS 14489 , BIS 
Standard.

Objective
The information sought below is intended to assess the work 
of fire risk audit so that applicable standards and associated 
requirements that need to be considered is worked out. 
This will also facilitate scheduling of audit and post audit 
report preparation. Documents may be sent where feasible 
for preparatory review or confirm availability with details 
so that same can be accessed during audit particulars. The 
advance information can also help in realistic estimation of
number of man days to be deployed for audit so that the 
process is also cost effective to the customer

FIRe PROTeCTION MeaSUReS
1  Building & Facility Layout
 Detailed Process Flow Diagram of each department/ production/services area, with a brief description of   
 manufacturing/support activities, along with particulars of pressure, temperature, vacuum, voltage etc for high  
 risk process steps as identified in Impact Risk Assessment if available; segregation and separation of hazardous  
 processes; emergency escape routes and details
2 Fire Extinguishers
 Installation plan, building /location wise, with building dimensions, extinguisher location, with details of type,  
 capacity, make etc. with schedules of inspection /refilling, whether internal/outsourced
3 Fire Hydrant System
 Fire Pump house details, type, capacity, head, make, motor HP (name plate)
 a) Fire Hydrant ring main installation drawing, with location of hydrant points, and distribution of pipe size  
 across the ring main, along with details of internal hydrants and connected small bore hose reels. Please also  
 furnish details of system installer/service provider, with contact details so as to refer if need be, to ascertain the  
 standards to which the system has been designed.
 b) Details of fire water sump, size, capacity, partition particulars, preferably with a line drawing; source of fire water
 c) No of hose boxes and details of size, type and make of delivery hoses available, along with details of nozzles –  
 jet/spray/jet& spray type
4 Fire Alarm System
 Detector installation drawings with detector make, and type namely,
 smoke/heat/flame/gas, temp rating, location of manual call point (MCP), hooter, main panel and repeater  
 panels. Please also furnish details of system installer/service provider, with contact details, so as to refer if need  
 be, to ascertain the standards to which the system has been designed
5 Fire Sprinkler System
 Details of water spray/sprinkler system if any with installation drawing and details of system installer/service   
 provider, with contact details, so as to refer if need be, to ascertain the standards to which the system has been designed
6 Inert Gas Suppression System
 Details of inert gas suppression system, if any, with installation drawing and details of system installer/service    
 provider, with contact details, so as to refer if need be, to ascertain the standards to which the system has been designed
7 Hazardous Material Inventory
 Present/peak  inventory of chemicals and gases, production/processes deployed at the facility with their MSDS  
 (Material Safety Data Sheets)
8 Captive / Primary Power Source. Testing for operational functionality 
 Source of Sanctioned Power, Installed Power and Connected load
9 Standby Power
 Details of Diesel Generators available, with make, capacity/rating and adequacy for meeting entire requirements;  
 means of connectivity to fire pumps for supply of uninterrupted fire water requirements

Requisite Pre-Audit Information

FSAI JOURNAL |  MaY-JUNe 2021 | 43



10 Green Power
 Details of renewable energy source installed. Emergency power source and distribution including emergency  
 uptake points for critical areas
11 Power Distribution
 Energy distribution plan within the facility including breakers & protectors -Overload/Earth leakage/ short  
 circuit surge voltage trip control plan Earthing circuit diagram and earth check plan and records of earth   
 resistance values; Procedure for change over from grid to alternate sources Lightening Arrestors: Availability  
 and location of lightning protectors
12 HVAC System
 Details of HVAC system installed, with details of system installer/service provider, with contact details, so as  
 to refer if need be, to ascertain the standards to which the system has been designed- Location of fire dampers  
 and trip mechanism and control; maintenance plans and schedules
13 Boilers , Pressure Vessels, Dryers , Furnaces and Vacuum Chambers
 Details of installation, monitoring records that are maintained and schedules of maintenance including the  
 details of processes serviced
14 Mutual Aid Facilities
 Distance and location of the nearest municipal fire station, other available  services of nearby major industries  
 and existence of formal mutual aid arrangements and means of approach to the facility
15 Passive Fire Protection 
 Deployment of fire-retardant chemicals/paints; fire screens/curtains; fire barriers, fire resistant walls, fire proof  
 doors and similar arrangements
16 False Ceilings and multi-level buildings
 Protection at above false ceiling and availability of fire dampers/fire stops for prevention of spread of fire from  
 floor to floor
17 Fire Load Assessment
 Details of assessment done if any
18 Fire Tenders/Elevating Platforms
 Details of the same if available
19 Dry Powder/Foam Suppression Systems
 Details of the same if installed
20 Flammable Fluid Bulk Storage Facilities
 Details of bulk storage of flammable/Toxic hazardous liquids/solids/gases
Hazard Identification and Risk assessment
21 Details of High fire risk operations/processes/services identified in the company HIRA Report and the control  
 measures in place
22 Availability of Emergency/Disaster Preparedness Plans and details of mock drills and observations; Egress and  
 Exits for emergency/signages
Supply Chain Management
23 Warehouses and fire safety provisions therein
24 Outsourced Services – processes, products and services
25 Transport fleet- own/contracted for cargo/employees
Leadership and Organization
26 Details of organizational structure for fire safety, line of command and responsibility/escalation  matrix
27 Details of safety/fire policy and objectives mapped with targets
28 Details of applicable legal and regulatory compliance requirements, monitoring mechanism with identified  
 responsibilities. Details of compliance evaluation done, and corrective actions taken
29 Details of employee involvement in fire safety matters and evidence for participative and consultative approach  
 to decision making
30 Details of training and development of employees including contract labour in the understanding, operation  
 and maintenance of fire safety including managing emergency situations
31 Deployment of technology and innovation for fire and life safety
32 Motivational programmes and rewards for safe working, any system or procedure in place 
33 Is the company certified for Occupational Health and Safety as per ISO 45001 and if so, details of latest audit report
34 Is there a procedure of Hazard Identification before any change in process//procedure and or new design   
 implementation/new construction activities
35 Are Occupational health risks identified, is there a health monitoring system and a mechanism to avoid   
 deployment of people with health issues in high risk operations; Details of first aid and medical emergency centre
36 Change Management – procedure and protocols; controls to identify risk due to change, review and evaluate  
 the impacts to fire safety installations as a result of change in process, operations, maintenance schedules and/or  
 resulting from expansions and innovations. Details of work permit system
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37 Details of three levels of controls for hazardous processes – primary, secondary and tertiary so that damage is  
 minimised in the event of an adverse event occurring
38 Processes and Operations – procedure for start-up/shut down of continuous processes, Handing over/taking  
 over protocols in case of shift change
39 Documentation on the procedure for checking, inspections, testing, calibration(as applicable) and certification  
 of all types of instruments related to Sensing, Detection, Sounding of alarms , Display through flickering bubs  
 and graphics etc., to ensure the regular operational functionality of each of them 
 e.g., Fire call points, Smoke/Heat/Flame, Flammable/ Toxic Vapor leak detectors, Pubic address system etc.,   
40 Reports on the procedure for Testing of ‘dry segments’ in Fire hydrant loops at regular intervals and ensuring  
 their operational condition all the time

audit methodology: Is to be based on Five (5) cardinal 
principles of audit namely Review of Records, (RR); 
Physical Observations of the work place (PO), Personal 
Interviews (PI) with employees/ stake holders and Practical 
Demonstrations (PD) as required and gathering evidence 
(GE).  

audit Principle: The audit principle is on well-established 
PDCA cycle – review of fire safety plans, verification 
of operational details and records for compliance to the 
plans, monitoring details of the fire safety systems in place 
and perusal of corrective actions taken and closure status 
of observed non-conformities; A night audit may be 
undertaken if felt necessary depending on the operations 
involved. Audit is a fact-finding mission, not a fault-finding 
exercise. Purpose is to add value to enhance performance of 
the organization/institution

audit Findings: A comprehensive document in pdf format 
with evidence-based inference has to  be furnished on 
completion of audit.

audit Caveat: It is to be noted that audit is sample based 
and system oriented. Therefore absence of audit strictures/ 
nil observation does not guarantee non-occurrence of 
incidents and accidents.

Thanks to Com. Srikant and Sri K. N. K. Murthi for their 
valuable inputs to streamline the thoughts brought forth 
above. 

Author will be happy to receive further valuable inputs 
from readers through ananthramans@gmail.com to enrich 
the audit process.
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of which he has an enormous stock , for he says 
the news in them is just the same as it is today. 
you  merely have to substitute the names of the 

countries occasionally, and not invariably.
- Professor Sir Albert richardson, described in “National Trust, Summer



MAJOR FIRE INCIDENTS IN HOPITALS IN 
THIS DECADE

1. “Mental Health Home”, erwadi village, Tamil 
Nadu : august, 2001
28 inmates – bound by chains and/or tied to trees 
and cots – died being unable to escape from Maiden 
Badeshi Mental Home in Erwadi Village in Tamil 
Nadu. 
The superstition  based asylum claimed to treat mental 
illnesses through mythical solutions.
The cause of the fire is unknown. 
The charred bodies remain unidentified till date.

2. “aMRI” Hospital, Kolkata, West Bengal,  
December, 2011
The fire claimed 93lives.
Prime reason : Electrical short circuit in the basement. 
The spread of the fire was aided by the illegal storage 
of flammable material in the basement of the hospital. 
After the incident the directors of the hospital were 
taken into custody.

3. “PBM” Hospital, Bikaner, Rajasthan, January, 
2013
Injuries to three and damages to property in the 
nursing ward.
Reason: Faulty electric wiring resulting to overloading 
of circuit.

4. “SHISHU BHaWaN” Hospital, Cuttack 
Odisha, Nov. 2015.
A newborn baby got severely injured. 
 Heavy damage to Machinery and other assets.
 Couple of months, the Hospital was in the news (for 
wrong reasons) due to the deaths of several infants 
attributed to negligence by  doctors.

5. ‘SUM’ Hospital, Odisha, October, 2016
26 /27 Patients died
Reason; Electrical Short Circuit.
Fire Started from Dialysis Unit and spread to ICU
Smoke is the main reason for the causality
Negligence of Maintenance Department was 
reported.
According to reports, the tragedy occurred due to 
suffocation as the smoke spread in most of the wards 
soon after the fire. Most of the victims, who were on 
ventilator support, died.
The most shocking aspect of the incident was that the 
security personnel prevented, patients from escaping 
out of the premises, reportedly citing protocol, even 
pushing them back into the burning building because 
they had not received orders from the top to let the 
patients out.

6. Medical College Hospital, Murshidabad,  West 
Bengal, august 2016
Two nursing staff died due to suffocation and 
asphyxiation and several were injured in the incident. 

Hospital fire inciDents in 
inDia in tHe present DecaDe – 

resaons & solUtions
- Gopakumar A Panicker

46 |  MaY-JUNe 2021 | FSAI JOURNAL



There was no firefighting infrastructure for the 
building. 
Reason: Short circuit in the air-conditioning unit of 
male ward.
Smoke engulfed the entire hospital and screams of 
patients rent the air. Panic-stricken, they ran for own 
safety, creating a near stampede / rushing.
Initial reports suggested that the main emergency exit 
gate was locked and the patients and hospital staff 
could not come out of the building after the outbreak 
of fire.
Eyewitnesses said there was virtually no disaster 
management apparatus present in the hospital.

7. Medical College Hospital, Kolkata , West Bengal, 
October 2018.
Fire broke out in the dispensary of the state-run 
establishment.  Around 250 patients were evacuated 
from the building.
There was no disaster management plan in place to 
safeguard against an unfavorable situation. 
According to reports, faulty electric wiring was the 
cause of the fire

8. ‘KaMGaR’ eSIC Hospital Mumbai, 17 
December 2018
Major fire at a state government-run Medical 
establishment.
Eight Patients Died
Over 176 were injured.
Reason: Short Circuit

9. Medical College Hospital, Murshidabad, West 
Bengal, March 2019
One Killed and 30 Injured
A stampede occurred in the hospital when panic 
struck people ran downstairs after seeing smoke 
coming out from the fifth floor of the hospital. In that 
commotion  itself 15 were injured.
Reason: Electrical Short Circuit

10. SHReY Hospital, ahmedabad, Gujarat, 6th 
august, 2020 Coved Hospital
Nine fatalities 
There were 49 Patients in the 50-bed Hospital at the 
time, eight of them in the ICU, located on the fourth 
floor, which was completely charred.
Fire is reported due to a short-circuit in the ICU, 
spreading from there to the fourth floor. Eight people 
died of suffocation before the firemen could make it 
to the fourth floor, that was the topmost.

11. SWRaNa Palace, , RaMeSH Hospital, 
Vijayawada, andhra Pradesh, august, 2020
Leased Hotel Building christened as  Ramesh Hospital 
and converted into for Covid-19 Treatment Centre. 
Ten persons were killed and 20 suffered injuries when 

fire broke out.
Reason: Electric Short Circuit
It is reported that the leased building did not have 
NOC issued from concerned authorities.
 
REASONS FOR FIRE INCIDENTS IN 
HOSPITALS
Main; Sparks triggered of from electrical system 
providing the ignition source; Always being notified 
as ‘short circuit’.
 
Let us list out the basic reasons attributable to the 
above aspect  

1. Improper Design and Maintenance.
One of the investigation studies talks about the 
increasing power load at frequent intervals after 
commissioning the system. It is being envisaged that 
the demand goes up by 25% more on annual basis. 
It is also being observed that none of the hospital 
establishments are in a position to estimate and 
communicate about the requirement of actual power 
load at the time of licensing / commissioning the 
hospital, besides the immediate and distant future

These are to be weighed against continuously 
operating main hospital equipment / machinery as 
well as those to be placed at the patient wards (either 
continuously or intermittently) for use as applicable 
vis-à-vis corresponding safety factors.”

These are to be weighed against three main factors with 
reg. to the usage of electrically operated equipment:
1) Those required to work Continuously functioning 
(mostly permanently installed items like
a) Main panels (like Motor control centres, meter 
rooms etc.,)
b) Cable racks   
c) Air circulators (fans)
d) Lights and lighting fixtures
e) Blowers/ Air conditioners including air compressor 
rooms
f ) Lift cabins and motor rooms
g) Computers, Server rooms and consoles.
2) Those which are required to be used on need 
basis (either permanently installed, portable or hand 
devices):
a) Ward installed devices like
i) Ventilators/ Resuscitators 
ii) Dialysis machines.
iii) Physiotherapy items.
iv) Vacuum cleaners.
v) Water coolers 
b) Number of gadgets in surgical wards.
c) Various machinery in Radiation examination, 
MRI/ Scanner and other testing instruments.
d) Pathological lab testing appliances.
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e) Bath room installed items like exhaust fans, geysers.
f ) Canteen/ Kitchen appliances.
g) Linen Washing machines.
3) Formulation of Safe Operating Procedures (SOP) 
followed by imparting of basic safety, firefighting/ 
rescue/ evacuation related training to all stakeholders 
(especially hospital employees)
The situation is all the more complicated when it 
comes to Government hospitals where possibility of 
very large number of patients have to use the available 
facilities at the same time.

Over a period of time, minor repairs, haphazard/
makeshift extensions, and replacements also take 
place. These can as well cause the wires to ccome in 
contact with each other creating short-circuit risk. 
Reason is quite simple – More current flows through 
wires generating sparks and ignition source in sequel.
When designing an electrical system for a new 
generation hospital, we have to look ahead for 
impending expansion at least during next 10 to 15 
Years within same buildings/ facilities.

Due to the Quantum Jump of Technology, in Bio-
Medical Field also, many new generation biomedical 
specialized equipment are coming up in the market. 
These are very much essential for specialized treatment 
and lifesaving.

Hospital Authorities would purchase the same and 

the Technician will install it.

What is being observed is normally, nobody cares 
about what impact the new machine will make on 
existing electrical system.

2. Harmonics 
Now, almost all electrical equipment shall be with 
electronic components, controls, control panels etc. 
This will produce Harmonics in Power System; the 
main villain in an electrical circuit.

Generally, when dealing with alternating voltages 
and currents in electrical circuits, it is assumed that 
they are pure and sinusoidal in shape with only one 
frequency value, called the “fundamental frequency” 
being present, but this is not always the case.

Harmonics are unwanted higher frequencies which 
get superimposed on the fundamental wave form. 
This can create a distorted wave pattern.

In an electric power system, a harmonic is a voltage 
or current at a multiple of the fundamental frequency 
of the system, produced by the action of non-linear 
loads, such as rectifiers, modern lighting circuits, 
saturated magnetic devices etc.

If the fundamental power frequency is 50 Hz, then 
the 2nd harmonic is 100 Hz, the 3rd is 150 Hz, etc.
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Harmonic frequencies in the power grid will make 
power quality problems, as a result over current flow 
occurs in circuit, (phase and neutral cabling).
Harmonics in power systems result in increased 
heating in the equipment and conductors, misfiring 
in variable speed drives, and torque pulsations in 
motors etc., resulting in Sparks. Fires, Flames. Smoke, 
suffocation, burns and even fatalities.

Solution to reduce the Harmonics: By using passive 
filters, inductive reactors, phase-shifting transformers, 
active filters, or multi-pulse converter sections. 
These Filters have to be designed after assessing the 
required parameters, in details, including safety 
factors. For future additions, alterations etc.  proper 
auditing to be done and capacity of these filters to be 
increased accordingly, if required.

3. Improper & Careless Maintenance. 
In SUM Hospital Fire, negligence of the maintenance 
department was also reason for fire incidence.
A simple solution for electrical accidents leading to 
fire is to estimate proper load and keeping some buffer 
before in operational, not to make too many changes 
to the originally designed electrical circuit and if any 
alternation is done, capacity of the cable used should 
be kept in mind. 
By and large hospitals in general need to make several 
changes in the arrangement of equipment and practice 
of handling O2 gas, as well as create awareness among 
hospital staff, doctors, nurses and administrators.

OTHeR ReaSONS FOR HOSPITaL FIReS 
aND SMOKe GeNeRaTION
   
1. Highly Flammable substances including chemicals 
and other materials being stored. Improperly and un- 
attended, here and there, especially in basement(s), 
concealed spaces, congested spaces, terrace etc.
2. Lack of Proper Smoke Management Systems.
3. Pathological or other Laboratories in Basement(s), 
particularly those involving usage of chemicals.
4. Smoke emission (this also include smoking by staff 
and others) 
5. Kitchen / Cooking
6. Electrical & Heating Equipment 
7. Specialized Medical Equipment with higher 
electrical rating / load.
8. Flammable Medical Gas Storage. 
9. Boiler, if any.
10. Improper Construction of the Building.
11. Lack of Proper Fire Doors.
12. Lack of Compartmentation of large areas, as per 
requirement.

ReaSNONS FOR FaTaLITIeS 
As normally observed, main Reasons for Death is 

Smoke; It could be generated from various materials 
used for Construction of the Building & for the 
Interior Finish etc., they could be flammable liquids, 
Chemicals, Drugs and other materials, when heated 
above their flash points can vaporise and get ignited 
especially when sources of ignition like electrical 
sparks are available around.

Flame and heat radiation related fatalities could the 
second most causation factor.

The smoke emitted from various materials, contain 
toxic and highly toxic gases / fumes, hot combustible 
gases other hot gases, hot material particle etc., are 
more dangerous than heat and flame. Only few 
minutes will be required for engulfing a huge building 
with smoke and hot combustion gases.

Suffocation is the main problem, visibility also get 
reduced or lost, thereby escape movement can be 
seriously affected. Burning sensation in eyes and nose 
could be another serious hazard., Death follows in 
extreme cases..
 
PReVeNTION / SOLUTIONS 
1. A disaster action plan, including four points 
based on, Rescue, Alarm, Confine & Extinguish, for 
standard operating procedures for firefighting should 
be prepared and prominently displayed with assigned 
roles to different persons, with their contact details.

2. Keeping Chemical Data Sheet with detailed and 
complete information.

3. Linkage with nearby hospital(s) is a must to avoid 
delay for the treatment of critical patients

4. Intelligent Building Design to Assure - 
 ¾  Hazard Prevention
 ¾ Risk Mitigation
 ¾ Assurance of Life Safety
 ¾ Property Protection 
 ¾ Continuity of Operations 
 ¾ Functioning. 
 ¾ Building utilization (BU) certificate to be obtained 

from a competent authority. 
 ¾ Similar Certificates should be obtained for 

Electrical Work, HVAC System, Lifts etc. 
 ¾ Regulations as per the National Building Code 

and NOC from the concerned Fire Department to 
be obtained before operational of the hospital and 
should be renewed annually. 

 ¾ An effective fire safety program should be in place 
which addresses and monitors the four important 
parameters namely, means of access through approach 
roads and thro. open spaces means of escapes such as 
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external staircases and firefighting equipment. 

 ¾ In high-rise hospitals, fire escape chutes may be 
installed which ensure rapid and safe shifting of 
everyone. 

But; we feel that there is limitation in rescuing 
physically impaired and bedridden patients through 
these chutes. especially in major hospitals having large 
number of such patience.
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Introduction
Fire and that too Untamed, Uncontrolled or Un 
snuffed out is often considered as a product of 
‘carelessness’. Yes, it is rightly so! Please look at the 
following regularly occurring examples around us – 

 ¾ A forgotten but lit candle. 
 ¾ Left out but smouldering cigarette butt or match 

stick especially inside a dust bin full of combustibles, 
around a litter or dry grass patch.

 ¾ Loose sparkling wire(s) around a live electrical 
cabling system, device or appliance.

 ¾ Fames/sparks emanating from an unmanned 
cooking gas burner, open hearth furnace, tandoor, 
conventional kitchen fire place etc., 

 ¾ Piece of cloth burning below a live electric iron 
These are all just very few among a large number of 
similar items

Are they not serious accidents or disasters waiting 
in the wings? Whether we believe or not, it takes a 
fraction of minute (even second at times) before an 
incipient fire can turn into an inferno. People of older 
generation who might have seen the Hindi movie 
“Waqt” starred by the legendary Dr.Balraj Sahni, Raj 
Kumar, Sunil Dutt, Shashi Kapoor and others would 
have felt virtually trembling (even while sitting on the 
fairly cosy theatre chairs of those days). The scene was 
a birth day bash. Just before it was to conclude a fire 
occurs and everything gets reduced to just cinders/ 
ashes - many in the party getting injured and few 
killed. The incident originates in a make-shift shed 
specially set up for the function. The whole scene is 
just less than 5 minutes with the airing of a background 
music created from a famous Sahir Ludhianvi lyric. It 

brings cheers among the audience during the first four 
minutes which turned into tears at the last!

There are umpteen sources of ignition, hundreds of 
combustibles and plenty of oxygen around us which are 
the basic components of a fire. Common ignition sources 
could be over heated / loaded electrical components and 
cables, faulty wiring, leakage current etc.,
In fact, these days ‘short circuit’ has almost become 
a buzz word among accident investigators! Others 
could be lightning, open flames, welding/cutting/
brazing, frictional cum vibration energy, transmission 
heat etc., 

On the whole India has been moving forward with 
reg. to the reduction of fire accidents over a period. 
As per National Crime Records Bureau, on an average 
22,500 fire accidents were reported between the year 
2001 and 2014; but as per the latest report, the figures 
had gone down to 13000 in 2018. Lot of concerted 
efforts from all stakeholders coupled with a number 
of initiatives including regulatory from the Govts 
(at centre and state levels) and voluntary service 
organizations like FSAI, have been instrumental for 
this. However, complacency must not set in and the 
efforts need to be sustained

In the fire science, the tetrahedra principle of 
conventional fire triangle is gaining momentum in 
place of conventional fire triangle. This talks about a 
chain reaction comprising of fuel, heat and oxygen. 
However, two more sets of triangle parameters need 
to be addressed to ensure total fire safety. The first one 
deals with early detection complemented through 

WHY IS PASSIvE FIRE PRoTECTIon A 
nECESSARY CoMPonEnT oF

BAlAncED firE protEction?
- Mr. M. Ashokan

FSAI JOURNAL |  MaY-JUNe 2021 | 51



active suppression and passive resistance. The second 
emphasizes the ned for inspection, code enforcement 
and fire -fighting competence, ability and practice 
among all concerned. In addition continual imparting 
of  more fire safety awareness, education and execution 
of practical training programs are equally important.

As per a report on fire accidents in India, 40 percent 
of the damage is attributed to direct fire and 60  due to 
indirect cum domino effects i.e., those manifesting in 
the forms of rising heat, smoke and water beating.  In 
many places, report on strict adherence to compliance 
appears to be encouraging. However, ground reality 
pinches and that too hard. Another important of 
concern is related to poor quality of some of the fire 
protection gadgets which do not conform to specific 
standards and codes as applicable and duly notified.

Now let us discuss on the above attribute threadbare
In the case of protecting a data centric enclosure, 
fire suppression system is recommended. But 
before installing the same (as per the guide lines of 
NFPA2001), the Room Integrity Test shall have to 
be conducted. In many places, Suppression system is 
installed without conducting such tests. Its significance 
is very high in relation the checking for holes and gaps 
in the room followed by rendering of appropriate 
advice on the sealing mechanism as applicable.  In 
fact, the walls, ceilings and floors are being provided 
with holes for inserting electrical and data cables, 
plumbing system and other piping works. If the 
holes and gaps are not properly sealed with fire rated 
sealants and passive fire protective materials, a large 
volume of clean agent gas (extinguishing medium) 
would be vanish away without being put into effective 
fire suppression. Actually, the duration of the agent 
discharge as per NFPA 2001 is ‘10 seconds’ only. If 
containment cannot be done within this spell, fire can 
spread rapidly causing injuries and asset losses. In the 
process, the very purpose of installing a suppression 
system will be defeated. Both active fire suppression 
and passive fire protection will have to be functional 
in parallel.

Why do we require passive fire protection?
This is the question in the minds of many. There are 
some significant failure issues which  can lead to a 
defective fire suppression systems, e.g.,  power outage,  
tripping /emergency shut downs in the installations, 
system malfunction, system failure during fire, 
human error related consequences etc., In addition 
to these, another set of hassles would be related to 
malfunctions in  active fire protection system like 
pre-existed sprinkler heads, closed valves, insufficient 
water pressure, external problems, These could also 
be attributed to  presence of  micro-organisms in the 
water lines which can  even lead to piping corrosion 
besides formation of  sediments resulting into 
clogging and poorly designed installations. In the case 
of passive fire protection, it does not require electrical 
power and hence the consequent failures of fire 
detection system and fire suppression system. In fact, 
the passive fire protection would stand tall and fight 
fires for a specific period of time. Hence it is closely 
linked to the assurance on protection of human life. 
The passive protected structural elements of a room 
shall help devoid human intervention at close vicinity 
of the fires. The constituents could be installation of 
fire rated walls, doors and smoke barriers. Sealants of 
openings in the walls, floors and ceilings  shall be made 
out of fire stoppage and flame - retardant materials. It 
plays a vital role in protecting human life. 

One survey says approximately 95% of the victims 
suffer more due to smoke poisoning as compared 
to burns. In most of the high raised buildings in 
India, 95% of all cable insulations are made out from 
PVC material. During fire accidents, 1kg of PVC 
will can fill a volume of 500 cu.m with thick black 
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smoke. Remember this type of smoke would consist 
of highly toxic Vinyl chloride in addition. Besides 
Hydrochloric acid, Cyanides, Sulphur-di-oxide, 
Carbon Monoxide, Ammoniac etc. could also present 
in few other formulations. Besides, vapor clouds 
can reduce visibility range within 12 feet, thereby 
people becoming unable to locate the signages 
leading to emergency exits. This problem can as well 
be aggravated through burning sensation in eyes. In 
addition, the corrosive vapor releases in some cases 
can cause immense damage to property including 
structural work. Therefore, halogen free installation 
system should or must always be used in access zones 
(i.e., staircases, lifts, emergency escape routes etc.). The 
chemical composition of these halogen-free systems 
is formulated in such a way that, in the case of fire, 
they would generate approximately at least 8 times 
less hazardous (toxic / corrosive) gases as compared to 
PVC thereby reducing the risk factor associated with 
life and property to the minimum.

In a Server or UPS room, there are openings for 
electrical cable penetration, plumbing and other 
piping. During a fire accident, the fire- resistant 
chemical products provided in the openings would 
expand (swell) 7 times of its original size upon heating 
and limit the transmission  of flame, heat and smoke 
to other rooms.

The passive fire protection philosophy targets 
three main aspects, i.e. limiting the spread of fire, 
safeguarding the escape and rescue routes and ensuring 
functional integrity of number of systems especially 
electrical which must continue to operate unabated. 
Actually, it has been estimated that up to 30 minutes 
would be required for occupants to escape through 
the emergency exit routes. In the same vein, the rescue 
teams would also need same duration for coming in 
and help evacuate the aged and/or differently disabled 
– including patients admitted to a hospital  to the safe 
assembly points. Till that time, the lighting, smoke 
extraction/ discharge as well as cross ventilation units 
must be rendered functional for which the integrity 
and reliability of electrical power supply system need 

fire resistant and fool proof.  In addition, provision of 
adequately fire rated passive fire protection system is 
of paramount importance. Added to that, at least 90 
minutes of un interrupted power supply is also to  be 
ensured  with reg. to lighting of exit signage panels, fire 
alarm points and fire lifts. All these are prerequisites 
for effective firefighting and rescue / evacuation of 
people.

National Building Code (NBC) 2016, Part-4, 
reference
As per NBC, The terminology of fire stop 
compartmentation defines a ‘compartment’ as “a 
space within a building that is enclosed by a barrier 
of fire resistant walls on all sides including top and 
bottom”. The fire barrier is defined, “as a designed and 
constructed member with a specified fire resistance 
rating to limit the spread of fire that also restricts the 
movement of smoke”.

In another NBC clause, it also stresses the need for 
a ‘fire barrier’. These barriers need to be extended 
(penetrated) to an adequate distance within ducting 
work in addition to plumbing and electrical systems. 
In all such cases, use of passive fire protection measures 
shall be done so that the integrity of these barriers is 
not compromised.

National electrical Code 2011: SP30, reference
The code emphasises that the openings arising out 
of cable entry/exit points and piping  shall be duly 
sealed to avoid spreading of fire and smoke. They 
must encompass floors, walls, roofs, ceilings, partition 
walls and associated every building works. This is also 
applicable to pneumatic and plumbing pipe openings 
and the sealants must possess adequate fire resistance 
property.

In the field of construction, important thrust is given 
with reg. to the use of least combustible substances 
and components. In addition, systems are arranged in 
such a way that the need for fire developing optimum 
sizes of ‘more fire resistant’ sections can identified  
based on the risk assessment. Spatial separation 
and compartmentation through good construction 
engineering practices is a very effective measure in 
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the prevention as well as control and spread of fires to 
the other areas of building and systems. If structural 
separation is not possible, other measures can be 
adapted and tried out. For example, installations 
could be safely shielded with plate material or routed 
through fire protective ducting (convection zones). 
Coatings can be applied to supports which will also 
form an insulation layer in case of fire.

Conclusion
In the case of fire protection related to an industry or 
building, the concept of Passive fire protection must 

be linked to the approval system and issue of NOC’s. 
Strict compliance of relevant NBC or other applicable 
statutes of building work would ensure fire and life 
safety. Environmental protection should be the main 
focus at the design stage of a suitable a fire suppression 
system for the installations. The protection of the 
property is not to be restricted to building part, but 
also the structural work. At the end, we must ensure a 
system which is duly conceived, designed and erected 
in a manner that, in case of fire, the lives of people 
and the integrity of assets and environment are duly 
protected, preserved and sustained.

Passive fire protection for pump room, Tunnels, fire alarm panel and smoke extraction system in Industries

Light weight Concrete duct passive fire protection for electrical cable routing in emergency exit route of buildings and Industries 

Products for Passive fire protection
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1.0: Introduction: Presence of umpteen number 
of potentially ‘Hazardous characteristics’ associated 
with their probabilistic but inevitable ‘risks’ and their 
culmination as undesirable ‘events’ at one occasion or 
other have become ground realities in our daily life. 
They could be related to various attributes – personal, 
social, business cum entrepreneur, occupational, 
service function oriented or otherwise. But the fact of 
the matter is, we are in a position to render any given 
‘risk’ to an acceptable level (more often than not) and 
being able to lead a successful, prosperous, healthier 
and safer life. As being experienced by every human 
being this could be at least to a basic satisfaction 
level if not to his or her total delight. Now let us 
come straightway to the topic of discussion under 
reference. It pertains to Fire related risk and its severe 
impact on a steel structural work when it gets exposed 
to uncontrollable tall leaping flames and heat. The 
narratives to follow are also aimed at sharing latest 
available information on how to enhance the fire 
resistance properties of the steel work. This is with reg. 
to both withstanding the peril of fire, thereby saving 
of lives as well as prevent losses to assets and control 
or reduce cum mitigate the consequential impacts to 
a great extent. 

1.1: Synopsis: By and large over the generations, 

people around the world have learnt to identify, 
recognise, appreciate, and accept various hazard 
potentials around them. In principle, without major 
exceptions most of the hazards we encounter all the 
time could be from the release of undesirable release 
of otherwise trapped and very useful energy sources 
– gravitational, physical, kinetic, chemical (including 
biological), electrical, ionizing/ non- ionizing 
radiation, nucleonic, thermal etc., 

The thermal energy release and that too arising out of 
‘preventable’ but at times turning out to be untamed, 
uncontrollable and even devastative in the form of 
fire is going to be crux of this article. It also deals 
with visibly very strong but unfortunately highly 
vulnerable to fires (confined as well as unconfined) 
including infernos – i.e., “Structural steel work”

1.2. Why does any structure need special 
consideration with regards to fire protection? 
 Any steel component, which is not adequately 
designed to resist fire / protected against fire 
resistance, is a matter of great concern. During serious 
fire scenarios, Steel Structures can weaken to the point 
of collapse. The immediate consequence could be 
difficulty in quickly rescuing and evacuating affected 
people. Besides, the structural failure may also cause 

stEEl strUctUrE vis-à-vis 
firE protEction

- Mr. Mohan Karthik
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escalation/ spread of fire to adjacent locations – 
buildings/other facilities including escape routes. In 
order to prevent all these, Structural Steelwork needs 
an additional as well as specific safeguard- also known 
as ‘fire proofing’ among ‘Structural engineering’ 
and ‘Fire service professionals’. Let the popular and 
‘harmless’ adage continue to be used as we also know 
‘nothing is fire proof ’ in real sense.

1. 3. Fire can affect a building’s structural resistance 
in two ways: 
1.3. 1. Prolonged contact of components or subsystems 
to flame and conductive/convective heat degrades 
their originally designed fire resistance characteristics 
, Besides, this could obviously be an important aspect 
of reliability engineering resulting in to the reduction 
of overall strength as well as integrity of the metal 
making it is less stable in terms of providing support 
to floors/equipment which is already exposed to 
flame and severe heat.  

1.3. 2. Exposure to elevated temperatures may also 
induce consequential internal or external damages 
because of “restraint to thermal expansion’ or axial 
deformations in structural members due to plastic 
deformation, creep strains and/or buckling. All 
these failure criteria may adversely affect the global 
stability of the building. For steel structures, the effect 
of geometric nonlinearity is likely to be significant 
because of the large deformations that are likely to 
occur.

2. 0. For a fire resistance rated building, the structural 
stability of the building is normally sustained till the 
specified time lapse, thus enabling the safe evacuation 
of people from the building.

2.1 ‘Steel on Fire’.  In fact, steel may not burn out. But 
It does lose strength and stiffness as it heats up. Using 
typical ‘’Cold/Ambient design’’ rules, steel could 
suffer structural failure at around 550°C.

According to the source of fire, the fire can be divided 
into 2 categories, Cellulosic Fire & Hydrocarbon Fire.

3.0. Cellulosic Fire - This kind of fire occurs when 
the fuel source is comprised primarily of cellulose 
material such as timber, Textile, or paper. A fire of this 
nature is not generally as hot as a HC fire.
The above criteria are manifested typically in the 
building works of Offices / Schools / Hospitals / 
Residential / Hotels etc.

4.0. Hydrocarbon Fire – Hydrocarbon fires are 
caused by highly combustible materials such as oil 
and gas. Carbon and hydrogen make up hydrocarbons 
and they do not have affinity to H2O (water). Some 
examples are crude oi, petrol, diesel, Kerosene, 
benzene and other solvents in addition to LPG, 
Natural gas etc.,

4.0. There are three common ways of protecting 
structural steelwork:
4.1. Cementitious coating is a Portland cement with 
the addition of vermiculite or perlite
4.2. Boarding systems based on calcium silicate or 
Gypsum
4.3. Intumescent Coatings

Let us first consider the Intumescent coatings (also 
known as ‘Passive fire protection’).

Most of us might know about active fire protection, 
it is a group of systems that require some amount of 
action or motion to work efficiently in the event of a 
fire. Actions may be manual operation of a handheld 
portable extinguisher or operation of hydrant 
coupling valve or monitor valve. Besides it could also 
be the actuation of any automatically operable device 
like a sprinkler. Either way in principle these devices 
call for some form of activation, some amount of 
human involvement. 

4.3.1. In contrast, Passive Fire Protection (PFP) is 
an integral component of the structurally integrated 
fire protection through engineering work (civil or 

The above curves depict typical global “Standard” testing time/
temperature curves for product evaluation
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mechanical). PFP protect the steel by improving 
its structural stability, resistance to the impact of 
an impending fire scenario complemented through 
containment as well as preventing or controlling its 
spread. In the process the application PFP technique 
includes in-built enhancement fire resistance such as 
‘coatings’ of structure as mentioned above (in addition 
to floors/ platforms/ landings) and/or the installation 
of fire-resistant walls, barriers, doors etc., 

4.3.2. An Intumescent is a substance which swells 
when exposed to fire. It forms an insulative layer often 
referred to as a ‘char’ which insulates the steel from 
heat.

Cellulosic Fire Protection: All Steel works do not call 
for same painting thickness. The terminology being 
used is Dry Film Thickness (DFT) factor which could 
be different for different profile types/shapes of steel 
being used.

5.0. Profile: The main factor which affects the required 
paint thickness is the section size / Shape. Based on 
the section size the section factor is calculated.
Section Factor (Hp/a) m-1 = Heated Perimeter of the fire exposed steel
                                                                  Cross sectional area of the steel

The Paint thickness also varies depending on whether 
it is open or closed profile, that is I section or hollow 
section.

5.1 application of Critical or Limiting temperature: 
The temperature of the steel should be maintained for 
certain time period (Fire Rating).
Based on the usage, the dry film thickness (DFT) 
varies. The steel could be a column, 3-sided beam 
(Beam supporting concrete floor on top of it), 4-sided 
beam, bracing etc. 
The critical temperature of the steel varies based on the 
usage steel design code, country of origin and other 
factors such as the assumed applied floor loading. For 
example, Based on BS5950, the Limiting temperature 
for a column might be 550 C and for a 3-sided beam 
it might be 620 C.

5.2 exposure: The portion of the steel which is 
exposed to fire. For example, the 3-sided beam 
supporting concrete floor on top of it, the top flange 
will not be exposed to fire only the other 3 sides will 
be exposed to fire.

5.3. Fire Resistance Period- FRP: It typically 
indicates the duration against which a passive fire 
protection system can withstand an envisaged fire 
situation. i.e., The time period for which the steel 
needs to maintain the structural stability. The fire 
rating could be 60 minutes, 90 minutes, 120 minutes 
etc. e.g., FRP for 60 minutes means, In the event of 
fire, the structural stability of the building will be 
maintained for 60 minutes.

5.4. Floor Design: The Dry Film Thickness (DFT) 
– Refer introductory remark against 4.4 above -  The 
design factor is based on its application FR coating 
over a 3-sided beam based on the type of floor/
decking which is to be supported and the design 
methodology used, i.e. for a beam either compositely 
or non-compositely. In case the beam supports timber 
flooring, it should be considered as 4 sided. This is 
because in the event of fire the timber will burn away, 
and the top flange of the beam could also be exposed 
to fire.

Steel with Intumescent on it Steel with char after fire
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In case of a beam which supports a concrete floor, the 
DFT can vary based on the floor decking profile. There 
are two types of decking, Re-entrant and Trapezoidal.

Re-entrant decking profile- Due to the dovetail 
shape of the decking, the top flange exposure to fire 
will be minimal so, this beam can be considered as 
‘3-sided’. 

Trapezoidal decking profile- Due to the shape of 
this decking, some portion of the top flange will be 
exposed to fire, so this needs an additional attention 
while calculating the DFT.

With a dovetail profile, the void is small, and no 
action is generally necessary. With trapezoidal 
profiles, the void is comparatively large. This creates a 
situation where some actions are required to balance 
the impact of the added heating of the top flange. This 
can be either: 
•	Fill	the	void	between	the	top	flange	of	the	beam	and	
the deck with a suitable material. 
•	Leave	the	void	unfilled	but	increase	the	thickness	of	
the fire protection on the rest of the beam. Providing 
that the beam has been designed compositely.

5.5. Cells: Beams with service opening in the web are 
called cellular beams. The openings could be circular, 
rectangular, Square, Oval etc.

The factors affecting the cell beams are: 

Beam Span
Cell shape & size: Dimensions like, Diameter 
(circular), Length & width (rectangular) 
Cell spacing & Due to web post / end post 
considerations 
Stiffeners: Based on rectangular opening ;  sometimes 
the stiffeners would be required.
Slab details

6.0. Product Type - application

There are two types of application, Shop application 
& Site application.
 
The intumescent products can be divided into 3 
“technology”categories, water based, solvent based & 
Epoxy based

7.0. Hydrocarbon Fire Protection: In a hydrocarbon 
facility, in addition to structures, there are other 
elements like Bulkheads, Decks, Pressure vessels 
(horizontal and vertical vessels), vessel supports 
(saddles and skirts), risers.
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7.1 Bulkheads and Decks: A bulkhead is an upright 
wall of living quarters within the offshore platform or 
a FPSO.
Decks are floors and roof of a living quarters.
These bulkheads & decks protects the human inside 
the living quarters in the event of Fire.
H- Rated decks and bulkheads are required when 
exposed to Hydrocarbon fire.
A-Rated decks and bulkheads are required when 
exposed to cellulosic fire within a hydrocarbon facility.
The average temperature of the unexposed side will 
not rise more than 140oC , nor will the temperature, 
at any one point rise more than 180oC, within the 
time period required.

7.2 Vessels: These are used for storage purposes. 
Protection afforded to the vessel to reduce the rate of 
heat transfer from the fire to the vessel, throughout 
the period of exposure to fire.
The PFP applied on these vessels, will make sure that 
the vessels critical temperature is maintained for the 
required time.

7.3 Saddles: Saddle support are the main type of 
support used in horizontal vessels.
Usually there are 2 saddles supports the horizontal 
vessel, could be more for a very long vessel.

The saddles need to be protected in the event of fire, 
as it holds the vessel and if it collapses the whole vessel 
would collapse and it could cause a rupture in the 
vessel wall and thus causing serious problems.

7.4 Skirts: The Skirts are the supports for the vertical 
vessels.
A skirt support consists of a cylindrical or conical 
shell welded to the bottom head of the vessel. A base 
ring at the bottom of the skirt transmits the load to 
the foundations through the anchor bolts.
The fire protection requirement could be one side 
(outside) or both sides if there is a manhole. These fire 
exposures will be decided by the fire/Steel designer.

7.5 Risers: A riser is a pipe that connects an offshore 
Floating Production Structure or a Drilling Rig to a 
sub-sea system either for production purposes such 
as drilling, production, injection, and export, or for 
drilling, completion, and workover purposes

8.0 There are various factors affecting the protection 
thickness,
8.1 Fire resistance Rating: It could be of 2 types – 
exposure to either  Pool or Jet fires.
A pool fire is a turbulent diffusion fire burning above a 

horizontal pool of vaporising hydrocarbon fuel where 
the fuel has zero or low initial momentum.
The pool fire rating is referred as H60, H90, H120, 
where the 60, 90 & 120 refers the duration of fire.

Jet fires are pressurized releases of hydrocarbons 
that result in impinging flames   with significant 
momentum. The potential for jet fire exists wherever 
storage, process equipment or pipe work contains 
flammable gas or liquid/gas.
The Jet fire rating is referred as J60, J90, J120, where 
the 60, 90 & 120 refers the duration of jet fire
The jet fire DFT is calculated based on the required 
jet fire rating and this DFT will be a single value and 
an addition to the pool fire DFT.
H120/J60 means first 60 mins the fire will be jet fire 
and rest 60 it will be a pool fire.

The Fire rating for a bulkhead or decks is as follows
H0 - 0 Mins Insulation/120 Mins Structural Integrity
H30 - 30 Mins Insulation/120 Mins Structural Integrity

8.2 Limiting (Critical) Temperature: The 
temperature at which a structural member will 
maintain its strength to carry designed load.

8.3 Type approvals / Certification: There are 
various certification bodies such as, Lloyds Register of 
Shipping - Lloyds, Det Norske Veritas - DNV, Bureau 
Veritas – BV, American Bureau of Shipping – ABS, 
UL1709. 

8.4 Section Factor - Hpa: The main factor which 
affects the required paint thickness is the section size 
/ Shape. Based on the section size the section factor is 
calculated.
Section Factor (Hp/a) m-1 = Heated Perimeter of the fire exposed steel
                                                                              Cross sectional area of the steel
The thickness of paint layer also varies depending on 
whether it is open or closed. profile, that is I section or 
hollow section.

Use of Intumescent paint will deliver the desired fire 
resistance and can also offer an aesthetically pleasing 
finish. No further consideration need be given to 
corrosion protection as the intumescent “system” 
(along with its primer and top coat) can be designed 
to offer both fire and corrosion resistance

8.5: Conclusion: Let me sum up the essay citing the 
example of a National security aspect and drawing its 
parallel to the topic we have covered.

During war situations duly trained, well equipped, 
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strong, aggressive and highly motivated defence 
forces are able to fight the enemy -tooth and nail - by 
positioning themselves just in front or middle of their 
columns. A duly protected and fire - resistant steel 
structural work serves similar purpose. It too stands 
strong and that also for highly rated long duration 
under the direct exposure to flames and/or extreme 

heat thereby help save valuable lives as well as hard 
earned assets. The situation is no less than ‘war like’ 
because the opponent (fire) could turn to be as fierce 
and brutal like the enemy!

Always (Stay) Blessed, Safe, Healthy and Happy

I am Mohan Karthik, completed my mechanical Engineering in 2003, Started my career as a design Engineer and for the past 12 Years, working as a 
Manger of the Fire Engineering and Estimation Team, for Sherwin-Williams, the largest paint manufacturer in the world. I am also the member of 
The Institution of Engineers (India) and a Chartered Engineer as well. I am also an associate member of the “Institution of Fire Engineers”.

60 |  MaY-JUNe 2021 | FSAI JOURNAL



Using stanDarDs to 
Help mitigate tHe 

spreaD of coviD-19
- Ms. Wathma Jayathilake

Since the onset of the COVID-19 pandemic, many 
businesses, facilities and organizations have adapted 
the concept of working from home and cope with the 
new reality factor which has been triggered of by the 
prevalent public health crisis. According to Statistics 
Canada, nearly 32.6% of Canadian businesses has 
reported that 10% or more of their workforce have 
switched to working remotely as of May 2020, nearly 
doubling since February 2020.1 Similarly, researchers 
at Stanford University in the United States reported 
42% of the US labour force were working from 
home full-time in June 2020.2 Additionally, a survey 
conducted by Lenovo in 2020 with a sample size of 
over 20,000 respondents representing 10 countries 
(including India) showed that a majority of the 
respondents will continue to work from home more 
than they did before COVID-19, even after social 
distancing measures are lifted.3 

The rapid transformation of COVID-19 into a 
global pandemic was not anticipated by society or 
its institutions. Therefore, by the time an emergency 
situation was declared, it became clearer that a return 
to normal would not take place for the foreseeable 
future. In March 2020, governments began to impose 
health risk mitigation measures to control the spread 
of the virus, but this presented constraints for normal 
operation of all businesses. In response, businesses 
scrambled to determine how they could adapt to 

these unprecedented circumstances while ensuring 
their employees remained safe and their operations 
continued to run. This was especially important for 
businesses providing safety services, like alarm service 
companies, who had never anticipated the need to 
implement global pandemic mitigation measures in 
their business resilience strategy plans. This created 
a period of uncertainty for monitoring stations who 
were unsure of how they would be able to meet the 
government-mandated mitigation plans while also 
continuing to meet the requirements of UL and 
ULC Standards. Furthermore, the concern of smaller 
businesses having sufficient resources to accommodate 
these new plans became even more evident. Ultimately, 
the monitoring industry identified ‘at-home’ alarm 
system monitoring as the most feasible, short-notice 
approach to maintaining monitored protection for its 
customers. 

In response to these challenges, guidelines that were 
used by the alarm monitoring industry to aid in 
navigating the difficulties and obstacles surrounding 
the rapid onset of COVID-19, were proposed as 
special circumstance requirements in the following 
Standards: 

•	ANSI/UL	827,	Standard	for	Central-Station	Alarm	
Services

THEMATIC
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•	 CAN/ULC	 S301,	 Standard	 for	 Signal	 Receiving	
Centres Configurations and Operations
•	 CAN/ULC	 S561,	 Standard	 for	 Installation	 and	
Services for Fire Signal Receiving Centres and Systems

Background
ANSI/UL 827, CAN/ULC S301 and CAN/ULC 
S561 provide requirements and guidance to the alarm 
monitoring industry so that businesses can continue 
operating and providing services. 

Alarm service companies use Signal Receiving 
Centres or Central-Stations for operation. Signal 
Receiving Centres and Central-Stations are buildings 
or enclosed areas within a building that house an 
operating room and equipment. They are used to 
provide service to protected properties and other 
businesses that are owned and controlled by the alarm 
service company. 

ANSI/UL 827 covers requirements that apply to 
Central-Stations providing watchman, fire alarm, and 
supervisory services. These include Central-Station 
burglar-alarm systems intended and specifically 
designated for burglary protection at mercantile 
and banking premises, on mercantile safes and 
vaults, as well as on bank safes and vaults. They also 
include residential monitoring stations, residential 
alarm systems, redundant sites and remote signal 
management centers in the United States. 

Similarly, CAN/ULC S301 covers requirements 
applicable to Signal Receiving Centre (SRC) 
facilities, protection service, service centres, satellite 
centres, remote data entry centres, hosted SRCs, 
managed video SRCs, bridging centres and alarm-
guard response services in Canada. The Standard 
also covers signals received from the intrusion alarm 
systems of residential, commercial, and financial 
premises that are monitored by SRC companies 
that process the signals and act accordingly for the 
type of signals received. Furthermore, the Standard 
covers signals from the intrusion alarm systems of 
residential, commercial, and financial premises that 
may be transmitted directly to an SRC, or by way of a 
clearing house, satellite centre, hosted SRC and/or a 
bridging centre. 

CAN/ULC S561 covers the construction, operation, 
installation, inspection and tests applicable to Fire 
Signal Receiving Centres (FSRC) for fire protective 
signalling services. These centres include FSRC 
facilities, satellite centres and bridging centres, as 
well as hosted, managed, redundant and temporary 
FSRCs. The Standard also covers construction 
and operation of a proprietary FSRC, as well as 
installation, inspection and tests applicable to a fire 
signal transmitting unit and its field device inputs at 
the protected premises. 

Results
Prior to 2020, the aforementioned standards did 
allow for temporary operating conditions, but these 
requirements were not intended for long-term, work-
from-home circumstances, such as those implemented 
to limit and control the spread of COVID-19.

In order to update the Standards with requirements 
relating to temporary at-home alarm system 
monitoring during the COVID-19 pandemic, UL 
and ULC Standards formed a task group of more 
than 30 industry experts to work with stakeholders 
on associated Technical Committees (TCs) and 
Standards Technical Panels (STPs). By gathering 
inputs from these industry experts and stakeholders, 
the task group was able to develop requirements that 
address the needs and concerns of the industry. These 
requirements cover topics related to operating under a 
regional or national disruption, and operating within a 
Central-Station or SRC in extenuating circumstances. 
The requirements also address the different aspects of 
working remotely.

From May 2020 to October 2020, the task group 
worked with the respective ULC Technical 
Committees (TCs), UL Standards Technical Panels 
(STPs) and the public to propose and publish these 
requirements in the Standards. The group also worked 
to review and resolve comments submitted during 
the standards development process. Each proposal 
achieved consensus by the associated STPs and TCs 
based on requirements and guidance outlined by the 
American National Standards Institute (ANSI) and 
Standards Council of Canada (SCC). The task group 
and individuals dedicated tremendous time and 
commitment drafting these requirements to ensure 
that the needs of the industry continued to be met 
amidst the global pandemic. 

How You Can Get Involved
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 Collaborative Standards Development System 
(CSDS) at CSDS.UL.com. If you have questions 
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about standards development, contact us at UL.org/
contact or Standards@UL.org. To access UL and 
ULC Standards documents, or to sign up for alerts, 
visit ShopULStandards.com. 

Sources
1 “Canadian Survey on Business Conditions: Impact 
of COVID-19 on Businesses in Canada, May 
2020.” Statistics Canada, Government of Canada, 
14 July 2020, www150.statcan.gc.ca/n1/daily-
quotidien/200714/dq200714a-eng.htm. 

2 Wong, May. “Stanford Research Provides a Snapshot 
of a New Working-from-Home Economy.” Stanford 
News, Stanford University, 29 June 2020, news.
stanford.edu/2020/06/29/snapshot-new-working-
home-economy/. 
3 “Technology and the Evolving World of Work.” Lenovo 
StoryHub, Lenovo Group Limited, July 2020, news.
lenovo.com/wp-content/uploads/2020/07/Technology-
and-the-Evolving-World-of-Work_Lenovo-IDG-
Global-Research-Report_FINAL.pdf. 

Wathma Jayathilake is a Project Manager with UL Standards and ULC Standards, divisions of Underwriters Laboratories – a nonprofit organization 
dedicated to advancing the UL mission through the discovery and application of scientific knowledge. Wathma manages the various STPs and TCs 
responsible for the development of security-related standards for Canada and the United States. She works closely with many industry experts and 
supports them to ensure that UL and ULC standards continue to meet industry and stakeholder needs. 
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Midas, a legendary king of Phrygia, asked the 
gods to make everything he touched turn into gold. 

His request was granted, but  as his food & other 
things including own  daughter turned into gold the 
moment he touched them, he had to ask the gods to 

take back their favor.

Unfortunately, the gods are less obliging now a days 
and will not reverse the results of ill- considered 

modifications.

rigid, repetitive behavior, resistance to change and a 
lack of imagination are common symptoms.

- extracted from an article on “Autism”, 
Daily Telegraph (London), April 29, 2002.



- Mr. Iswar Iyer

“Of all the requirements in NFPA 13, the ones 
addressing earthquake protection of automatic 
sprinkler systems are considered by many to be the 
most challenging to understand”, according to Matt 
Klaus, senior fire protection engineer at NFPA and 
staff liaison on NFPA 13, 13R, 13D.
In an earthquake, the ground and buildings move 
back and forth and fire sprinkler pipes, including risers 
and main feed lines, can shake violently. The shaking 
stresses hanger assemblies and the pipes themselves, 
possibly to the point of rupture. It can also cause pipes 
to collide with other objects.
When an earthquake occurs, the majority of sprinkler 
system damage is due to the impact of seismic waves. 
Seismic waves create an initial condition where the 
base of a building begins moving with the earth, while 
the upper portions of the building, and its contents 
and components, remain stationary. Just fractions of 
a second later, the upper portions of the building will 
begin to move in the same direction — but by then the 
base is already moving in a different direction, creating 
differential movement between the building and its 
components. This movement can cause a sprinkler 
system that has not been properly braced to come 

into contact with other building systems or structural 
members that can damage the sprinklers and fittings. 
This damage can lead to leaking throughout the 
piping network and can impair the system. 1

Earthquake protection, as required by NFPA 13, 
Section 18.1, Protection of Piping Against Damage 
Where Subject to Earthquakes, is designed to limit 
the impact of this differential movement so that the 
sprinkler system can function as intended after, and 
potentially during, the seismic event. 

All pipe installed per NFPA 13, Standard for the 
Installation of Sprinkler Systems, is required to have 
seismic protection when the seismic design category 
from either the building code or the American Society 
of Civil Engineers’ (ASCE) 7 designates the building 
as needing to address this issue.

Seismic braces guard against this by tightly securing 
pipe to structural members, protecting against 
lateral (perpendicular to the run of the pipe) and 
longitudinal (parallel to the run of the pipe) shaking.

inflUEncE of gEogrApHicAl 
locAtions on sEismic coEfficiEnt 

to BE UsED for protEcting firE 
WAtEr sprinklErs
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The fundamental job of seismic braces is to resist 
the seismic load a system will experience during an 
earthquake. To properly design and install them, you 
need to calculate this value for your fire sprinkler 
system.
Seismic load is a measure of force—the force of a fire 
sprinkler system shaking back and forth during an 
earthquake.
The specific variation of this formula for calculating 
seismic loads is found in section 18.5.9.3 of NFPA 13:
Fpw = CpWp
Where …
•	Wp	is the weight of the water-filled pipes multiplied 
by 1.15,
•	 Cp	is the seismic coefficient, and
•	 Fpw	is the horizontal force
Seismic design of the sprinkler system begins with 
determination of the value of Cp, which is a short-
period mapped spectral acceleration. A preliminary 
bracing arrangement is then developed, subject to 
prescriptive limits on brace spacing and arrangement 
for both mains and branch lines.

SA (spectral acceleration) is approximately what is 
experienced by a building, as modeled by a particle on 
a massless vertical rod having the same natural period 
of vibration as the building.
Calculating weight for seismic loads
The mass portion of this calculation— Wp—is easy 
to understand. It is the adjusted weight of the water-
filled pipe. 
Calculating acceleration for seismic loads
Quantifying the potential acceleration caused by an 
earthquake is difficult but NFPA 13 lists values for 
Cp, the seismic coefficient, which are used to model 
ground acceleration for seismic load calculations. One 
Cp value applies for the  whole building—and the 
bigger Cp, the more severe an earthquake.

NFPA 13 uses a simplified seismic factor, Cp, which 
considers ground shaking, dynamic amplification, 
component response, and location in the building. 
Conservative assumptions are made for each variable, 
so that the only information needed to find Cp is the 
short-period mapped spectral acceleration for the 
Maximum Considered Earthquake (MCE), Ss
Maximum Considered Earthquake (also MCE), 
which represents a ground motion acceleration (not 
an earthquake magnitude) with a certain probability 
of exceedance in a given time period (usually 2 percent 
in 50 years).
The MCE ground motions are defined as the 
maximum level of earthquake shaking that is 
considered as reasonable to design normal structures 
to resist.
Ss represents the acceleration felt by a building during 
the peak ground acceleration (PGA) of an earthquake. 

PGA (peak acceleration) is what is experienced by a 
particle on the ground. 
Ss is a measure of earthquake shaking intensity. Ss 
shall be taken as the maximum considered earthquake 
ground motion for 0.2-second spectral response 
acceleration (5 percent of critical damping),

The value Ss depends on the geographic location – 
i.e country and location within that country.

In the United States, values for SS are obtained from 
seismic hazard maps published by the U.S. Geological 
Survey (USGS). Web-based tools available from 
USGS will generate values for SS based on the latitude 
and longitude of the project site. 
(The seismic hazard map values show ground motions 
that have a probability of being exceeded in 50 years 
of 10, 5 and 2 percent. ... The inverse of the annual 
probability of exceedance is known as the ”return 
period,” which is the average number of years it takes 
to get an exceedance).

Additionally, Ss should be available in building’s 
engineering plans or from the authority having 
jurisdiction (AHJ).

To determine Cp, find your location’s Ss value in 
Table 18.5.9.3 of NFPa 13.

Linear interpolation shall be permitted to be used for 
intermediate values of Ss
If you can’t find your exact Ss value, rounding up only 
makes you safer. You are also permitted to extrapolate 
intermediate values of Cp using a linear equation. 

See the NFPA 13 Annex (A.18.5.9.3) for instructions. 
If somehow you have no way to determine Ss for your 
building (which only seems likely in areas that don’t 
require seismic protections), NFPA 13 permits you to 
use Cp = 0.5 (18.5.9.5).
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The short period response parameter (Ss) are normally 
made available in  building plans or from AHJ 
corresponds to a seismic coefficient (Cp). Source: 
NFPA 13 
For example, if a building plan specifies Ss=1.8, then 
the Cp for the  building is 0.84.(see Table 18.5.9.3 
above).
Calculating seismic load
Once you know Wp and Cp, determining seismic 
load is easy. 
The, the exact equation is:
Fpw = CpWp
Where …
•	Wp is the weight of the water-filled pipes multiplied 
by 1.15
•	 Cp is the seismic coefficient
•	 Fpw	is the horizontal force
Model building and fire codes also mandate seismic 
safeguards for nonstructural elements, however—
systems and components within a building that 
perform core functions. Nonstructural elements 
include mechanical, electrical, plumbing, HVAC, 
and fire sprinkler systems.

The American Society of Civil Engineers (ASCE) 
is the authority in determining the seismic design 
category (SDC) of a building and the components 
within it. NFPA and the IBC (International Building 
Code) both follow the lead of the ASCE and its ASCE 
7 model code, and authorities having jurisdiction 
(AHJs) commonly use ASCE 7 to determine when 
and how much seismic protection is necessary 
for nonstructural elements. NFPA 13 does not 
determine when seismic protection is necessary for 
fire sprinklers—it merely says how seismic protection 
should be implemented.

ASCE 7 Chapter 13 addresses Seismic Design 
Requirements for Non-Structural Components. 
Its scope covers the minimum design criteria for 
nonstructural components (like fire suppression 
systems) that are attached to the structure.
ASCE 7 uses two sources of information to determine 
a seismic design category (SDC): occupancy category 
and the level of seismic risk, often determined by 
seismic hazard maps from the U.S. Geological Survey 
(USGS).

The occupancy category of a building is determined 
using criteria described in Chapter 1 of ASCE 7. 
Occupancy categories describe, in ascending order 
from I to IV, the risk to human life posed by the failure 
of the structure in question. Category I structures are 
usually or always unoccupied, whereas Category IV 
buildings include hospitals, police and fire stations, 
emergency shelters, and facilities storing extremely 
hazardous materials. The higher the occupancy 

category, the stricter the seismic design requirements.
Seismic hazard maps published by the USGS provide 
information about the likelihood and strength of 
earthquakes. These maps display information such 
as the peak acceleration of potential earthquakes 
with the probabilities of its exceedance over certain 
periods. This information, in combination with the 
occupancy category, informs the determination of the 
seismic design category (SDC), which ranges from A 
to F.

Category A has the least earthquake concern. Category 
F, which requires the strictest seismic protection, is 
reserved for Occupancy Category IV buildings near 
major active faults. Note that information such as 
a potential earthquake’s period acceleration that is 
provided by seismic hazard maps is also necessary to 
perform calculations required by NFPA 13.
Relevant information like SDC and expected 
acceleration values should normally be listed in the 
structural notes of the building’s plans.
Seismic design approach for countries that do 
not base their seismic hazard maps on the ground 
motion criteria that USGS uses to determine the SS 
values specified in aSCe/SeI 7.

Many countries might use seismic zones to convey 
the seismic hazard. Although different countries 
might use different zone identifiers, often zones are 
numbered, with the highest number seismic zone 
having the strongest potential ground motions -e.g., 
in the Uniform Building Code (UBC) , Zones 0 to 4 
were used, and Zone 4 had the highest seismic hazard.

Although not universally true, often there is a zone 
factor, Z, associated with each zone that represents the 
peak ground acceleration based on design earthquake 
ground motions having a 10 percent chance of being 
exceeded in a 50-year period (i.e. about a 500-year 
return period). 

For these countries, a suggested correlating adjustment 
is SS = 3.75 Z. The 3.75 factor was determined by 
multiplying the peak ground acceleration (PGA) by a 
factor of 2.5 to convert it to peak spectral acceleration 
and then by a factor of 1.5 to convert design 
earthquake ground motions to maximum considered 
earthquake (MCE) ground motions, which are the 
basis for determining SS. 

For example, for a Z factor of 0.4 the value of SS  would 
be 1.5 (resulting in Cp = 0.7 from Table 18.5.9.3).
Zone maps numbered 0, 1, 2, 3, etc., are no longer 
used for several reasons:
A single map cannot properly display hazard for all 
probabilities or for all types of buildings. 4
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Definitions- NFPa 13, 2019
3.3.207 Ss. The maximum considered earthquake 
ground motion for 0.2-second spectral response 
acceleration (5 percent of critical damping), site Class 
B *for a specific site.
*Site Class B corresponds to soft sedimentary rocks 
including sandstone, claystone, siltstone and similar 
materials.
3.3.52 Cp. The seismic coefficient that combines 
ground motion and seismic response factors from 
ASCE/SEI 7-10,

earthquake Prone Zones in India: Details of four 
seismic zones by Government of India Ministry of 
earth Science
The varying geology at different locations in the 
country implies that the likelihood of damaging
earthquakes taking place at different locations is 
different.

The latest version of seismic zoning map of India given 
in the earthquake resistant design code of India [IS 
1893 (Part 1) 2002] assigns four levels of seismicity 
for India in terms of zone factors. In other words, the 
earthquake zoning map of India divides India into 
4 seismic zones (Zone II, III, IV and V) unlike its 
previous version, which consisted of five or six zones 
for the country. According to the present zoning 
map, Zone V expects the highest level of seismicity 
whereas Zone II is associated with the lowest level of 
seismicity.

Important: The seismic zone maps are revised from 
time to time as more understanding is gained on the 
geology, the seismotectonics and the seismic activity 
in the country.

Bureau of Indian Standards, based on the past seismic 
history, grouped the country into four seismic zones, 
viz. Zone-II, -III, -IV and –V. Of these, Zone V is the 
most seismically active region, while zone II is the 
least. The Modified Mercalli intensity (MMI) , which 

measures the impact of the earthquakes on the surface 
of the earth, broadly associated with various zones, is 
as follows:

Seismic Zone Intensity on MMI scale
Zone MMI Zone Factor

II (Low intensity 
zone)

VI (or less) 0.10

III (Moderate 
intensity zone)

VII 0.16

IV (Severe intensity 
zone)

VIII 0.24

V (Very severe 
intensity zone)

IX (and 
above)

0.36

MMI t is a qualitative scale based on how people react 
to the earthquake ground shaking and other effects as 
well as the damage suffered by typical structures.
Broadly, Zone-V comprises of entire northeastern 
India, parts of Jammu and Kashmir, Himachal 
Pradesh, Uttaranchal, Rann of Kutch in Gujarat, parts 
of North Bihar and Andaman & Nicobar Islands.
Zone-IV covers remaining parts of Jammu & Kashmir 
and Himachal Pradesh, Union Territory of Delhi, 
Sikkim, northern parts of Uttar Pradesh, Bihar and 
West Bengal, parts of Gujarat and small portions of 
Maharashtra near the west coast and Rajasthan.
Zone-III comprises of Kerala, Goa, Lakshadweep 
islands, and remaining parts of Uttar Pradesh, 
Gujarat and West Bengal, parts of Punjab, Rajasthan, 
Madhya Pradesh, Bihar, Jharkhand, Chhattisgarh, 
Maharashtra, Orissa, Andhra Pradesh, Tamilnadu 
and Karnataka. 
Zone-II covers remaining parts of the country.
Modified Mercalli intensity (MMI) is a qualitative 
scale based on how people react to the earthquake 
ground shaking and other effects as well as the damage 
suffered by typical structures.
MMI V No real damage
MMI VI Light nonstructural damage
MMI VII Hazardous nonstructural damage
MMI VIII Hazardous damage to susceptible 
structures
MMI IX Hazardous damage to robust structures
Because the MMI scale referred to above is a 
qualitative measure of earthquake intensity, it is not 
directly useful for structural design. Instead structural 
engineers quantify earthquake intensity using a 
mathematical relationship known as an “acceleration 
response spectrum.”

The specifications given in the design code (IS 
1893: 2002) are not based on detailed assessment 
of maximum ground acceleration in each zone using 
a deterministic or probabilistic approach. Instead, 
each zone factor represents the effective period peak 
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ground accelerations that may be generated during 
the maximum considered earthquake ground motion 
in that zone.
 Instead, each zone factor represents the effective period 
peak ground accelerations that may be generated 
during the maximum considered earthquake ground 
motion in that zone.

The acceleration response spectrum will be different at 
each site and for each earthquake. Factors that affect 
the shape and amplitude of the spectra include the 
earthquake’s magnitude, depth, distance from the site, 
and the types of soil present. Ground shaking at each 
site and in each earthquake is unique. To facilitate 
representation of these complex phenomena, building 
codes specify the use of smoothed spectra.

The generalized smoothed response spectrum can 
be derived for any site in the United States based on 

three parameters:
•	The	spectral	response	acceleration	at	short	periods,	
SS,
•	 The	 spectral	 response	 acceleration	 at	 1-second	
period, S1, and
•	The	long-period	transition	period,	TL.
The U.S. Geologic Survey (USGS) has performed 
a national seismic hazard analysis to determine the 
values of the SS, and S1 parameters for different 
recurrence intervals (probabilities of exceedance) on 
a Cartesian grid with 2 kilometer spacing.
Building Code (2000 and later editions) derives 
seismic design forces from two ground motion 
parameters (SS and S1), site class, and long-period 
transition period (TL). Thus, current building codes 
use seismic design parameters with values that vary 
continuously across a geographic area, as opposed to 
zones with distinct geographic boundaries.
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Seismic action- FM approach
2.1 Seismic action according to FM Global standards 
FM DS 2-8, in the §2.2.1.8 defines the seismic action 
on a pipe sprinkler system of weight Wa by the 
relationship:
Fp = G . Wa  (1)
where
•	Wa	is	the	seismic	weight	of	the	considered	zone	of	
influence of the pipe system;
•	G	is	the	expected	horizontal	acceleration;
•	 Fp	 is	 the	 horizontal	 seismic	 force	 acting	 on	
considered pipe system.

The expected horizontal acceleration “G” depends on 
the earthquake zones, as defined in paragraph C.7 of 
FM 1-2 (2010) FM Earthquake Zone Map provides 
the mean return period of ground motion that could 
cause “reasonable damage to structures without 
significant seismic protection” (FM 1-2, §C.7). 

FM 2-8 (2010), §2.2.1.2.2 suggests to adopt a 
minimum G parameter of 0.75 for the “50-year 
earthquake zones”, 0.5 in the “100-year earthquake 
zones”, and 0.4 in the “250” and “500-year earthquake 
zones”.

The G factors defined by FM are based on the 
Allowable Stress Design (ASD) analysis method

You will note that Fp (the horizontal seismic force 
acting on considered pipe system) for the 50-year FM 
Global Earthquake zone is higher than the Fp for the 
100, and 250 and  500-year Earthquake zone.

FM Global maps are risk maps (showing the mean 
return period of damaging ground motions at a site) 
and building code maps are hazard maps (showing 
underlying bedrock accelerations, unadjusted for the 
typically amplifying effects of local soil conditions, 
for a single return period).

FM Global’s earthquake maps are similar in concept to 
local building code maps in terms of the information 
used for earthquake sources and ground motion 
attenuation models.

They use a consistent methodology applied all over 
the world, regardless of political boundaries, based 
on state-of-the-art seismic information from refereed 
journals and established government authorities. 
Their map includes local soil condition data within 
the maps.”

References
1 NFPA Journal May 2013- Heads Up , Matt Klaus 
2 Seismic design of fire suppression piping systems-
Joseph Talbert 
3 NFPA 13, 2019
4. USGS
5. QRFS
6. Earthquake resistant design Concepts- FEMA 
P-749 / December 2010
7. FM DS 2-8,
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earThquake fire sprinkler damage

Inadequately-braced sprinkler mains failure in the 1994 
Northridge earthquake

Ceiling movement against the fire sprinkler head

Proper bracing at change in direction

Seismic separation assembly

example of a Seismic Loop at a Seismic joint. (Courtesy of Anvil 
International)

Iswar Iyer
Member, FSAI Journal Editorial Board
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NATIONAL & CHAPTER LEvEL ACTIvITY REPORT
Till the March-April’21 edition (commencing from the 
second quarter of 2020 -we may call also it the pandemic 
spell), the activity reporting in the Journal was mostly 
based on the inputs from virtually held events. FSAI has 
always been adaptive to the situation but still not slowing 
down much on program execution in the interest of 
member fraternity at large. However, this issue covers 
few of the field level activities also which could be held 
adhering to the desired safety norms. As we all appreciate 
on-site route is always popular thanks to better interaction 
among the organizers, trainers and participants.  In the 
month of March, there were 2 virtual programs which 
were duly covered in the immediate next FSAI Buzz (Feb-
March) issue. In fact, both Journal and Buzz columns are 
being used in unison (alternately) for event inclusion such 
that reporting system does not get unduly delayed after 
the execution of concerned programs. However, for more 
detailed coverage (as deemed fit) Journal platform is used 
(either for immediate reporting or later for exhaustive 
coverage (e.g., Panel discussions, networking, installation 
functions newly elected chapter office bearers, launching 
of new student chapters/ women wings, Fire service day 
observance, annual mega events like PACC, FSIE, Life 
Marathon, FIST Awards etc., to name a few). At time, 
few chapters voluntarily shared reports of any important 
program executed at their end or being encouraged from 
Journal side through special request to share the same 
(including any scheduled ones) for coverage in immediate 
next Buzz or Journal as deemed fit.

This edition includes the following activities in sequential 
order.
i) 2nd Networking meet at Goa Chapter. 13th March
ii) Outreach induction program for a prospective 
Engineering college student chapter in Chennai, 7th April.
iii) Fire service week related CYCLOTHON at Kerala 
Chapter, 14th April
iv) Special Fire service week program at Goa chapter, 19th 
April
v) Student chapter activity at Bengaluru, 19th April

i): 2nd Networking meet at Goa Chapter. 13th March

FSAI-Goa Chapter organized a Networking Meet on the 
topic Impact of New Budget on MSME Industry.  The 
chief guest on the occasion was Mr Manguirish Pai Raiker. 

Mr. Mangurish is the Chairman & Managing Director, 
Brown Packaging Systems and Chairman, RCPR College 
of Agriculture, Savoi Verem, Goa.  He is an ardent 
entrepreneur, Faculty in Management, Entrepreneurs 
Development and Training Centres, Mentor to several 
budding Entrepreneurs and Students, Academician, 
Philanthropist, Author, Column Writer, Director and 
theater as well as celluloid screen actor. Above all he is a 
social worker associated with a number of organizations 
serving for the benefit of differently abled Children, senior 
citizens staying in  of old Age Homes and those being 
admitted to Palliative Care centers etc., 

Mr Ramkumar, the Regional Manager Marketing (New 
Product Division) of M/S. Astral group shared the dais 
with the chief guest/ other dignitaries and briefed about 
the newly developed Astral Fire Pro Advanced CVPC 
Fire Sprinkler System.

Mr Ashok Menon, Director, Fire & Emergency service 
directorate, Goa, Advisor to Goa Chapter of FSAI as well 
as member, editorial board, FSAI Journal delivered a talk 
as special guest of honor Dr.  Jennifer Lewis, President, 
FSAI Goa Chapter addressed the gathering and explained 
about a number of promotional and developmental 
activities which are on the anvil.
The whole session compering was smoothly and effectively 
executed by Mr. Armaan Bankley. 
Mr. Vinod Rodrigues, Secretary, Goa Chapter proposed a 
hearty vote of thanks. 
Ms. Agnes Fatima Pinto, Chapter executive compiled the 
report.

There was a good participation of 50+ delegates

FSAI  INITIATIVES

Chief guest Mr. Manguirish addresseing the gathering
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ouTreach inducTion program for an engineering college
in chennai, held on 7Th april: sTudenT parTicipaTion 60

kerala sTaTe fire service week – cycloThon – parT of fsai 

FSAI  INITIATIVES

special fire service week program aT goa chapTer, 19Th april
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FSAI  INITIATIVES

fire service week observance aT The behesT of goa 
engineering college (sTudenT chapTer of fsai)

in JoinT parTicipaTion wiTh The insTiTuTe of peTroleum safeTy, 
healTh & environmenT (ipshe), ongc, goa

A Sensitization program (webinar) was held on 19. 
04. 2021

Mr. Ashok Menon, Director DFSE Goa, Advisor 
FSAI Goa Chapter and Member Editorial Board, 
FSAI Journal led the event through an enlightening 
inaugural address on how student fraternity can 
do a catalytic role in fire service using the advanced 
learning they undergo on various design/ construction 
Machinery technology etc.,

Dr. Jennifer Kamat, President FSAI Goa - Chapter  the 
guest of honour, lauded the good job being done by the 
student chapter in terms of learning various nuances of 

Fire engineering. She also exuded confidence among 
students by ensuring that this will pave the way for 
not only opting fire service as a professional career but 
to become construction/design/ operational experts 
in this field. FSAI also have a number of plans on the 
anvil to offer specialized training to students on Fire/
Life safety and Security aspects.

Dr. Ganesh Hegde, Professor GEC welcomed all 
participants and read the message of greetings and 
appreciation issued by Dr. Rajesh B Lohani, Principal 
on the occasion.
Others who graced the occasion by their presence 
included

Mr. MG rajesh, regional Fire officer receiving the prize 
at the hands of Mr. Prasad kaimal, President, FSAI kerala 

Chapter

Ms. Vaishna jayan receiving the prize at the hands of Mr. k. k. 
Shiju, regional Fire officer, ernakulam

Mr. Praveen, Station officer Fire service, Thiruvananthapuram 
from Mr. Prasad kaimal, President, FSAI kerala Chapter
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FSAI  INITIATIVES

bengaluru chapTer -webinar on home fire safeTy & 
survival – 19Th april, 2021

At the behest of FSAI Student Chapter - BMS College of 
Engineering (BMSCE) Bengaluru.

 ¾ Expert Trainer: Dr. Rajesh Shirke. Chairman, FSAI 
Core Group(School Initiatives)  

 ¾ Opening remarks: Ms. Sushir and Ms. Meghana, 
President and Secretary respectively, Student chapter, 
BMSCE

 ¾ Proposal of vote of thanks. Dr. Rupesh Iyengar, 
President, FSAI Bengaluru chapter

i) Mr. Sanjay Kumar,  General Manager – Support, 
IPSHE, Goa.
ii) Mr. Nilesh Fal Desai, IT section GEC

Mr. Alok Kumar, Manager Fire services ONGC 
ably conducted the training through effective 
communication skills, good slide presentation, 

examples, case studies, quizzing exercise etc.,
Mr. Viddhesh Padiyar, Secretary, Student Chapter 
proposed a hearty vote of thanks and the student 
chapter office bearers efficiently organized and 
conducted the proceedings.

The registered participation figure touched 285
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Q3. How does the seismic rating of a 
geographical area affect sprinkler design?

a: Different types of built-in fire protection 
facilities (both within and around buildings as 
well as other locations) are highly vulnerable to 
mishaps arising out of natural and/or manmade 
hazards. Earth quake is one such significant 
‘natural’ scenario affecting the functionality of a 
significant fire protection system installation like 
sprinklers in ‘seismic’ zones

Accordingly, the thumb rule concept which must 
always be remembered during the conceptual 
phase of a project could be 

“Higher the seismic rating, Severe the risk”

To circumvent this, an element of flexibility is 
required to be introduced during the design 
stage of sprinkler devices and associated piping 
layout to take care of stresses developed during 
the earthquake. Conventionally, application of 
bellows or inverted ‘U’ tube design formats on 

piping is being adopted to fulfil the above need.
Following additional protective measures are also 
being suggested through this Journal column 
in the form of a ‘value addition’. In fact, these 
are based on long as well as rich operational 
experience, coupled with advancements in 
fire engineering technology over the years and 
recommendations of various investigation reports 
on accidents or mishaps by expert agencies.

i) Incorporation of Additional anchors/ supports 
for the piping system which would depend on 
the outcomes of structural stability factors being 
ascertained for a given seismic zone by competent 
and duly accredited agencies.
ii) Application  of such a sealing (intumescent) 
material between the pipes and wallcross sections 
at the entry/exit points of piping which ‘swell’ at 
fire temperature thereby offering better results 
Answerd.

Answered by:
Mr. MM Bhuskute

Question / Answer DebAte Corner (QADC) 
- 3rd episode

Again our heartiest welcome to all at QADC.  As expected and pointed out in the inaugural number, the response to 
this Debate column is quite encouraging. Accordingly, we wish that more readers come forward to share answers for the 
relevant questions being initiated by the expert panel. As you would be aware we have started posting the same questions 
intermittently through flyers so that readers definitely get to watch and read them. Now it is our earnest wish that everyone 
to be associated with this noble endeavour. In the process it shall ignite our minds and subsequently sensitize the brains 
thereby ensuring spreading more awareness on a given attribute related to Fire/Life safety and/or Security concern among 
the stakeholders at large.

Question No. 3

Q&A CORNER
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Fire saFety praCtiCes
FIRE SAFETY PRACTICES

corrEct mEtHoD of opErAtion

WHAt to Do if oUr clotHEs cAtcHEs firE?   stop, Drop & roll

Assist somEonE WitH stop, Drop AnD roll

CouRTESY: onGC, InSTITuTE oF PETRoLEuM SAFETY, HEALTH AnD EnvIRonMEnT MAnAGEMEnT
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seCurity & saFety praCtiCes
securiTy & safeTy pracTices
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Readers' Feedback 
Abstracts on FSAI Journal 

Mr. Mohan Mithagre,

HSE Consultant

1. FSAI as a as professional and voluntary organizaon

is trying to generate more and more awareness on Fire 

cum  Life safety, Personnel as well as asset security 

along with a number of automaon aributes with reg. 

to cyber security surveillance, crime detecon etc., The 

arcles published in its Journal cover a number of 

concerns related to many occupaons in addion to  

Hospital/ Hospitality segment, Commercial residenal 

zones etc., As rightly pointed out by another reader 

about the previous edion, this publicaon conforms 

possesses very high standard as  gauged against similar 

technical Journals -  at Naonal and Internaonal levels. 

Mr. R. Muthukrishnan,

Process Safety consultant

1. Dear Mr KNK Murthy, Thanks for sending me a sample issue 

of the FSAI Sep-Oct issue. All the arcles in the issue were very 

relevant to the subject of Fire and Suraksha. The issue keeps 

up to date with current technology developments as can be 

seen with arcles like Cyber Your Threat, Drones in Surveillance, 

Ingenious workplaces of Future, etc. Besides, the issue dwells 

with current topics such as Public Percepon of Covid-19, 

Restart Safety review of chemical plants amid the pandemic, 

Fire and safety in Medicare facilies, etc. The issue has more 

than 13 arcles and is by any standard is very high a number 

for any technical magazine and is a treat for anyone in the field 

of Fire and Suraksha. In fact, I would say, you should name this 

magazine, “Fire and Suraksha Journal”. My best wishes for 

connuing your mission of enlightening the readers and making 

the world a safer place to live in.

1 I thank Sri.K.N.K Murthy , Executive Editor for sharing the Mar-April 2021 issue of FSAI journal 
and could go through all the contents, While being associated with the Bureau of Indian Standards, 
I used to read a number of newsletters and journals brought out professional bodies. The difference  
which  could be made out in the FSAI journal is the commitment with which Fire cum Life safety and 
security aspects of people as well as valuable assets are dealt with . According to me the credit for this 
must go to the entire managing committee and the editorial team of the publication.
Being the special issue of School / Campus safety, I have gone through the articles authored by 
Ms.Shilpy shah, Dr.Pradeepkumar, Mr.Erphan S Desai, Mr. Bhuskute, Ms. Girija Kumari, Mr. Subhash 
Rane  and Mr. Aditya prabhu. Each and every article demonstrates in depth coverage. I would like to 
comment on the article “Outreach” written by Ms. Lorraine Carli, it is really excellent to read about the 
5 years’ old girl, named Taylor, who could save her entire family members from a fire accident and that 
too thanks to the safety training imparted by the educators to the youngest possible age group level. 
Another article impressed me is “Campus safety….Let us make it our priority” as quoted by Ms.Shilpy. 
It is not only for school campus, but also for all building’s campuses. The authors do not leave even 
minor points. They have covered maximum attributes of fire safety. While applauding the authors, I 
recommend the narratives to be diligently gone through by all builders of educational institutions.
The nice coverage of safety aspects related to adventure sports by both M/S. Arpit Shah and Arvind 
Bijwe appear to be master strokes on the topic. 
 Other regulars like Q&A Corner, Students’ chapter, quiz and case study analysis have been found 
very good. In this context let me also mention about the interview column featuring Mr. Jim Pauley 
President & CEO of NFPA. The excellent responses from the guest to Mr. Murthy’s highly relevant as 
well focused questions were a treat to read. 
One survey says that on an average 59 persons are killed every day in fire accident in India. Many fire 
related professional bodies are really making efforts to create awareness on fire safety to reduce the loss 
of human lives and property. I believe this School / Campus fire safety issue of FSAI would enlighten 
awareness, not only in India but beyond borders and save human lives and  reduce property losses 
arising out of fire incidents

M .ashokan 
Industry and building expert in fire safety domain and eRT Team In charge for emergency 
evacuation and Response

2 I went through the March-April edition of the FSAI Journal wherein an interview featuring Mr Jim 
Pauley, President and CEO of NFPA appears.
 I was highly impressed by the excellent response from the dignitary against  all the highly pertinent 
questions raised by the Executive Editor. That gave a complete insight from the point of the type 
of answers one would eagerly look forward from a highly renowned and Internationally accredited 
service organization like NFPA. The context is also more relevant.as the world is now popularizing the 
use electric vehicles for passenger as well as commercial traffic. Here comes the need for special and 
fool proof safeguards against the potential fire risk arising from accidental release of stored electrical 
energy resultant fire and life safety concerns

Mr. R, Muthukrishnan
Baroda based Process safety consultant
Proprietor, Quality Process engineering Services
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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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SERIES NO. 14
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 3  a n s W e r  K e y s :
1 - B  |  2 - c  |  3 - D  |  4 - a |  5 - a |  6 - c  |  7 - a |  8 - c  |  9 - c  |  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. 

3|.............. is a Passive Fire Protection.

A) Portable Extinguisher

B) Thermal Insulation 

C) Water Monitor

D) CO2 Flooding

It is gratifying to note that Mr. kamlesh kumar chauhan of Gujarat State Electricity Corporation Ltd., (GSECL) and Mr. Jaykumar Sheth of ‘Arista Solutions’ 
had ticked on maximum number of ‘Right’ options.   Accordingly, they are eligible for the “Certificate of Honor in ‘Gold’ category. Hearty congrats to both.

7|   Lightning produces .…........... energy.

A) Ionizing Radiation
B) Non-ionizing 

Radiation

C) Static Charge
D) None

4|   .................. was one of the inventors associated 
with world’s first Fire Alarm Device. 

A) Moses Farmer

B) Graham Bell

C) Humphrey Davy

D) Archimedes 

8|  …......... device is being used to identify fire hot 
spots of an impending fire.

A) Thermal Imaging

B) Magnetic Resonance

C) Radiography

D) Ultrasonic Sensing

1|  In the USA, Fire service day is being observed 
to commemorate  “The Great ………………Fire” 
of 1871.  (150 years ago!)

A) Los Angels 

B) New York

C) Chicago

D) San Francisco 

5|  ................. is one among the contents of  
‘Piped Natural Gas (PNG)’ which is gaining 
more popular as a cooking fuel.

A) Methane

B) Carbon Monoxide

C) Sulfur Dioxide 

D)  Acetylene

9| Odour of LPG resembles …….…............
 

A) Rotten Egg

B) Sewage Gas

C) Burning Rubber

D) No Odour

10|Class D Fire pertains to ...............……… 

A) Live Electrical Appliances

B) Light Metals

C) Cooking Oils

D) Biochemicals

11|NFPA 2400 deals with ….......................

A) Passive Protection

B) Hydrant System

C) Drones

D) Evacuation

2|  The following image is popularly known as 
…............… Hazard Code symbol.

A) ILO

B) NFPA

C) UN

D) OSHA

6|                                             This symbol is indicative of ….......... alarm.

A) Fire

B) Burglar

C) Cyber Crime

D) Pick Pocket



For oFFiCe use onLy
1. Date of Receipt : ________________________________________________________________________________

2. Bank Draft / Cheque No. : ______________ for Rs.______________ drawn on _____________________________________

3. Membership No. : ________________________________________________________________________________

4. Date of Joining : _____________________________ Due date for Renewal: ________________________________

designAted representAtiVes (only for Corporate members / msme):

Name 1 : __________________________________ Mobile: ______________________________________

Designation : __________________________________     Email: ________________________________________

Name 2 : __________________________________ Mobile: ______________________________________

Designation : __________________________________   Email: ________________________________________

Please indicate if you are a member of any other Association_______________________________________________________

I / We hereby make application for Membership in the Fire & seCurity AssoCiAtion oF indiA and agree to be governed by its 
Constitution, By-Laws and Rules.

Member Name ___________________________________________________________________________________________
Corporate / MsMe / Professional / individual / raksha / shakti / student (strike which is not applicable)

I / We send herewith DD / Cheque of Rs._____________(Rupees ___________________________________________________)
in favour of “Fire & seCurity AssoCiAtion oF indiA”.  Alternatively wire transfer to:  Fire & Security Association of India - ICICI 
Bank Ltd - West Mambalam, Chennai-33 - SB A/c No.602301184287 - NEFT / RTGS / IFSE Code: ICIC0006023.
FSAI Goods & Services Tax No: 33AAATF1715F1ZB - FSAI PAN No.: AAA TF 1715 F

Fire & seCurity AssoCiAtion oF indiA
No.19/1, Kannadasan Salai, Behind Natesan Park, T. Nagar, Chennai - 600 017.
Tel: 044-42128535.  Email: administrator@fsai.in

www.fsai.in

AppLiCAtion Form For memBersHip

ApproVed By :
national President /

Chapter president
national secretary / 

Chapter secretary
national treasurer

Name : ________________________________________________________________________________

Designation : ________________________________________________________________________________

Address : ________________________________________________________________________________

  ________________________________________________________________________________

Telephone : __________________________________ Mobile: ______________________________________

Email Address : __________________________________ Website: ______________________________________

Signature of Applicant : ________________________________________________________ Date: __________________

Names of other Directors : ________________________________________________________________________________

Constitution of Firm : _________________________________________________________ Yr. of Est.: _______________

Nature of Business  : ________________________________________________________________________________

Your Contribution to FSAI : ________________________________________________________________________________

  ________________________________________________________________________________

https://www.linkedin.com/company/fsai https://www.facebook.com/fsai.indiahttps://www.twitter.com/fsaiindiaFollow FSAI on:

CorporAte / msme / proFessionAL / indiViduAL / rAKsHA / sHAKti / student 

 Corporate msme* professional individual raksha shakti^ student
 (1 year) (1 year) (2 years) (3 years) (1 year) (3 years) (3 years)

Admission Fee (one time)  rs.17,250/- rs.10,750/- - - - - -
Membership Fee rs.8,250/- rs.7,250/- rs.15,500/- rs.3,250/- rs.1,000/- rs.1,625/- rs.770/- 

total rs.25,500/- rs.18,000/- - - - - -

renewal Membership Fee  rs.8,250/- rs.7,250/- rs.15,500/- rs.3,250/- rs.1,000/- rs.1,625/- rs.770/- 

international Annual Membership Fee                 usD 500/-

* Document proof of being an MSME (Micro, Small & Medium Enterprise) to be submitted along with the Application Form.
Fees mentioned above are inclusive of Goods & Services Tax @ 18%.  ^ Or till the validity of the spouse member.

Please tick applicable Membership
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readers

form

Please send the filled-in feedback form to : (A): Editor: murthy@fsai.in (B): Chairman : dipenmehta.fsai@gmail.com

1. Name ………………………………………………………………………………...............................................

2. Type of Membership: Corporate     MSMe     Professional     Student     (Tick mark as applicable)

3. Membership No. ..................................................……………………………………………..…………………

4. Correspondence Address ……………………………………………….....……………...................................

…………………………………………………………………………………………………………….......................

.....………………………………………………………..……………………………………………………................

………………………………………………………….……………………………………………………..................

5. Occupation ………………………………….....……………………………………………………....................

6. Name of Organization  …………………….....……………………………………............................................

7. Contact (a)  Landline ……………………………………………… Office/Residence

  (B)  Cell ……………………………………………………

6. email ID …………….……………………….…………………………………………………………………….

7. Issue No. or Month/Year ………………...………………………………………………………………………

8. Title of Article/Feature ….……………...………………………………………..……………………………… 

9. Author of the Article (wherever applicable) ………………………………………………………………… 

10. In case the query is about product and/or service, name of advertiser 

 ………………………………………………………………………………………………………………………

11. Query:

 (I) …………….………………………….……………………………………………………………………….....

 (Ii) …………….………………………….…………………………………………………………………………

 (Iii) …………….………………………….………...………………………………………………………………

 (Iv) …………….………………………….…………………………………………………………………………

12. Any other suggestions , remarks or additional inputs which in your opinion can facilitate continual 

improvement with respect to quality of contents, design, narrative, appeal and enhancement of 

satisfaction level. 

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

”This is a ‘tear off ’ sheet to facilitate the dispatch  of your response to FSAI”
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BEING NO. 1

Indo British
Joint Venture

310 Projects
and

3500 Fire Curtains

Orient Fire Curtains India Pvt. Ltd.
Plot No. 137/1 & 137/2 Budhpur, Nearby RG Farmhouse & Cloud Party Hall

Alipur, Delhi 110036, Website: www.firecurtains.in

+91-8826700881
Contact: 

Our Clients 

ORIENT
FireCurtains
India

BSEN 1634            UL 10 D 

Fire curtains tested from Warrington UK to
Fire compartment specialist




