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| EGPC HSE Assistant CEO WORD

Dear Colleagues,
Egypt efforts and directives of its wise leadership’s continuous work constitute a catalyst
for this renaissance and maintain the leading position that the state enjoys. Based on this
vision and to achieve the goals and directives of the leadership I am honored to have the
opportunity to draft the introduction to this manual, which represents the culmination of

several months of hard work, by a specialized team of professionals in this industry.

The goal is to provide the Egyptian oil and gas sector with an approach to manage the
significant risks involved in refining. production, drilling and distribution activities.
This manual contains all standards and guidelines developed over many years of

experience

Here is the new version of the unified guide for firefighting and fire protection standards
issued by the EGPC to keep pace with new technologies to reach the ultimate goal of

placing Egypt at the forefront of the safest countries in the world

This is achieved by implementing all preventive measures and protecting lives and
property - ensuring that all fire protection and fighting requirements are provided in
accordance with the highest standards of quality and efficiency.
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Chemist / Ehab Mohamed Ali

Assistant CEO for Safety and Environment
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Introduction :

The Fire prevention And fire fighting Guideline in the Petroleuni Mineral Resources Sector is the
result of discussion between civil defense and fire safety specialists, practitioners and consultants.
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Reference has been made to mature international standards e.g NFPA, BS, EN, VDS, ISO and othe
consider fire safetyequirements that are considered possible and necessary to address fire risks in
different types of locations.

By presenting the Fire prevention And fire fighting Guideline in the Petroleum Sector, it emphasizes
its goal of strengthening the professionalationship with fire professionals, and the community. In
addition to ensuring the protection of lives, assets and the environment from fires and other emer-
gencies, it is also expected to mark the beginning of a new chapter in professionalism indloe fiel
Fire prevention And fire fighting Guidedin

The Egyptian General Petroleum Corporation (EGPC) developed a comprehensive guide to firefighting
instructions, firefighting systems, and life preservation, in cooperation with the Ministry of Interior,
for all petroleum activities,

This guide aims to provide a framework for contractors and employees of the Egyptian General Petro-
leum Corporation to ensure unification of concepts and compatibility between all companies in the
sector.

The guide covers a widamge of topics, based on international best practices and well be updated
regularly to reflect the latest changes in fire protection regulations, standards and methods.

¢KS DSYSNIft tSGiNREtSdzy ! dziK2NRA (& Qa -pastvinGguite2 SE
lines for petroleum activities, , is an essential resource for all Authority contractors and employees
participating in them. By following the instructions contained in this guide, the General Petroleum
Authority can help ensure the safety itd employees. Protect equipment and prevent accidents.

The Egyptian General Petroleum Corporation is committed to continuous improvement of its perfor-
mance in the field of firefighting, fire prevention, and life preservation, and it constantly reviews and
updates its related instructions to ensure that they remain effective in various emergency situations
to preserve lives and assets.

¢KS DSYSNIf tSGNREfSdzy ! dziK2NARGE& SyO2dzN} 3Sa | f
prevention And fire fighhg Guideline, so that it can be continuously improved.
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After reviewing the Interim Constitution, Law No. 130 of 1955 issued in the Northern Region, and
Law No. 179 of 1956 regarding Civil Defense issued in the Southern Region, and based on what the Coun
of State deemed necessary,

Article (1) Civil defense means protecting civilians, ensuring the safety of transportation and intelligence,
ensuring the egular and steady progress of work in public facilities, maintaining national artistic and ar-
chaeological artifacts, and protecting buildings, facilities, institutions, and public and private projects from
the dangers of air strikes and other acts of war.

Article (2) Civil defense measures include, in particular, the following:
1. Regulating air raid warning means.
2. Regulating fire extinguishing means.

3. Organizing the exchange of aid between cities, directorates, and Governorat, in the work of civil
defenseteams, and establishing rapid civil forces to rescue the stricken areas.

Establishing and preparing civil defense operations rooms.

Organizing detection and removal of unexploded bombs.

Restricting lighting and traffic, and turning off lights duringraids.

Storing supplies, tools, medicines, and disinfectants necessary for civil defense work.

Formation of raid observer teams to guide and assist the public.

© © N o g &

Forming fire spotter teams to combat incendiary bombs and minor fires.
10. Configuration of atmic radiation detection rooms.

11. Preparing and implementing plans to evacuate some areas and neighborhoods of their residents
and provide relief to the afflicted.

12. Preparing various hospitals and other places suitable for receiving those injured fromikas,st
establishing ambulance and disinfection centers, and preparing ambulance and disinfection units
to transport the injured to these centers and hospitals.

13.9ailofAaKAYy3d a3aASYySNIfé¢ GNBYyOKSA | yR odzyli- SNA
ties.

14. Preparing rescue teams and rubble removal teams, their tasks and means.
15. Teaching civilians methods of civil defense and training them in them through various means.

Article (3) The General Directorate of Civil Defense in the Northern Regionten@ivil Defense Depart-
ment in the Southern Region are responsible for the following: First, all civil defense work. To this end, it
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has the right to prepare projects and plans for these works, supervise their implementation, arrange the
necessary tools ahmissions, and study the latest means and methods of dissemination. Teaching it to the
public. Second: Confronting public disasters that are deemed such by a decision of the President of the
Republic. To do so, it may directly request any ministry to idethe necessary people, equipment, and
tools, and to use civil defense teams.

Article (4) A Supreme Council for Civil Defense shall be formed under the chairmanship of the Central Min-
ister of Interior and the membership of:

The Central Minister of Public Health.

The Central Minister of Municipal and Rural Affairs.
Minister of Social Affairs and Central Labor.
Central Treasury Minister.

Chief of Staff of the Air Force.

State Advisor for the Fatwa and Legislation Departnoéithe Ministry of Interior.

N o o &~ 0w Dd P

Civil Defense Directors in the Northern and Southern Regions. The Council may decide to summor
whomever of the experts and others it deems necessary, without them having a counted vote in
the decisions it issues.

The Councik responsible for setting the general policy for civil defense, approving the plans and projects
of this defense presented to it, and following up on their implementation. The Council meets at the request
of its Chairman whenever it deems it necessatye Touncil meeting is valid if it is attended by at least
three members, and decisions are issued by a majority. If the votes are equal, the opinion of the Chairman
shall prevail.

Article (5) A civil defense committee shall be formed in each region, hedjethe regioi® Minister of
Interior and membership of:

1. Secretariesseneral in the Northern Region or Undersecretaries in the Southern Region for each
of the Ministries of Interior, Works, Transportation, Social Affairs, Labor, Municipal and Rural Af-
fairs, Public Health, Supply, Economy, Treasury, and Education. .

2. Director of Military Operations.
3. Director of Air Operations.

4. The Director General of Post, Telegraph and Telephone in the Northern Region or the Director
General of the General Authority fdielecommunications in the Southern Region.

5. Director General of Civil Defense.
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This committee is responsible for examining civil defense plans and projects for the region and studying the
means leading to their full implementation. The committee's deaisiare presented to the Supreme Coun-

cil of Civil Defense for approval. The committee shall convene at the request of its chairman whenever he
deems it necessary. The committee meeting shall be valid if attended by at least seven members, and de
cisions shalbe issued by a majority. If the votes are equal, the opinion of the chairman shall prevail.

Article (6) The Minister of the Interior shall issue, in each region, a decision regarding the measures that
municipal councils must take, within the areas déittjurisdiction, and the district councils shall take these
measures, with regard to the facilities and establishments affiliated with them, and they shall also take
them in areas that do not have municipal councils. A decision will also be issued mgg#uelimeasures

that must be taken by the owners of educational institutes, charitable institutions, public stores, amuse-
ment parks, commercial and industrial stores, homes that each contain more than one dwelling, and other
real estate that needs specialipervision in view of their nature, importance, or uses. These are specified
in the aforementioned decision.

Article (7) During the period for which projects are determined, municipal councils and district councils
shall establish the procedures necesstryake the measures referred to in the first paragraph of the pre-
vious article, and they shall be presented to the Minister of the Interior in each region for approval, and the
Minister may introduce into this project whatever amendment he deems necgssany way time.

Article (8) The state shall bear the expenses of the necessary measures for civil defense work, taking into
account the provisions of Articles 10 and 11.

Article (9) In the event of an emergency, disaster, or declaration of mobilizatienMinister of Interior in
SIOK NB3IA2YZ 2NJ KAa NBLINBaSydalradA@dSsT Yl & RA&LIRAS
or emergency budget (including subsidies granted by the ministry to private bodies). He may entrust the
ministries anddepartments concerned with purchasing machines, cars, devices, supplies, medicines, etc.,
and designate the public and private entities and bodies to which these things are delivered, without being
bound by the financial rules and instructions stipulatedhe laws and regulations, in order to benefit from
them and keep them usable when needed, under their responsibility and under the control and supervision
of the Ministry of Interior. .

Article (10) Municipal councils and district councils located witthigir jurisdiction shall allocate an annual
appropriation to carry out the implementation of the civil defense measures imposed on them, such that
this appropriation shall not exceed ten percent for municipal councils and 3% for district councils, é&rom th
net revenues of each. Among them, this appropriation is determined annually by a decision of the President
of the Republic, based on the proposal of the Minister of the Interior, after agreement with the Minister of
Municipal and Rural Affairs in eaclgren. These appropriations may be increased by no more than double
these two percentages by a decision of the President of the Republic, after five years have passed from the
date of implementation of this law.
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Article (11) Owners of the real estate refexd to in Article Six must carry out, at their expense and on the
dates specified for them, the works imposed on these real estate, provided that the costs do not exceed
five percent of the value of the property, and this value is estimated at twenty ttheesnnual rent that

is taken as a basis. For the built real estate tax or the actual annual rent in areas where this tax is not
imposed. This decision may be appealed within fifteen days from the date of notification by the concerned
party, before a comittee formed by a decision from the Minister of the Interior in each region, and its
decision shall be final.

Article (12) It is permissible to stipulate in building permits that the licensee carry out civil defense work,
and also to stipulate the preparian of special places that can be used as public hideouts when needed.
The state bears the expenses of preparing these bunkers and compensates the property owner for any
decrease in value caused by his property. The owners of the buildings referredhéopretvious paragraph

and their occupants must vacate the places intended to be public hideouts as soon as they are notified of
this by the competent authority. Concerned parties may appeal the decisions issued before the committee
stipulated in Article (1) within the period specified therein.

Article (13) The Minister of the Interior in each region shall issue a decision regarding the requirements
and specifications for establishing bunkers and other civil defense works stipulated in the previous article
The decision issued by the authorities in charge of organizing work includes these requirements and speci
fications, with regard to real estate properties determined by the Minister of the Interior in each region.

Article 00 If the property owner doesiot carry out the works imposed on him, the administration may
implement them at his expense.

Articled 0 The Minister of the Interior in each region may issue a decision obliging owners of buildings and
vacant lands not to interfere with the authoritigesponsible for civil defense work when they carry out
these works on their properties. This decision shall be announced to the concerned parties by registered
letter with acknowledgment of receipt and shall be published in the Official Gazette, andutblisgtion

shall result in its application to all. The owner shall be compensated for any damage to his property due to
the actions referred to in the previous paragraph, and the dispute regarding this compensation shall be
submitted to the court within whse jurisdiction the property is located.

Article 60 The Minister of the Interior in each region, or his representative, may issue decisions to seize
real estate, whether built or Uiuilt, and the movables necessary for preparing public hideouts aed sh
tering immigrants and refugees, as well as hospitals and centers necessary for first aid and supply. The
owner is compensated for the decrease in value that befalls the property, and he also compensates the
owner of the seized movables, and the dispwggarding this compensation is submitted to the court within
whose jurisdiction the seized property or movables is located.

Articled 0 The Minister of the Interior may, in each region, establish teams of male and female volunteers
who undertake trainingn civil defense work in their spare time with the intention of participating in civil
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defense work and confronting the public disasters stipulated in this law. The conditions for volunteers to
carry out their work are regulated by a decision of the Meigif the Interior in each region.

Articled 0 The Minister of the Interior in each region may decide at any time to conduct experiments and
exercises on civil defense work to verify all its means. Anyone who refrains from implementing the
measures relatd to the experiments or exercises referred to, or objects to their implementation, shall be
punished with a fine not exceeding one Egyptian pound or ten Syrian pounds. In the event of recidivism
within six months from the date of the final ruling, the pétyashall be imprisonment for a period not
exceeding seven days and a fine not exceeding one Egyptian pound or ten Syrian pounds, or one of thes
two penalties.

Article 60 To the Minister of the Interior, in the event of mobilization and public disast€o issue deci-
sions to implement the civil defense plan, and to specify in its decisions the penalties to be imposed on
Fye2yS K2 @A2f1 0Sa AGX LINRPOGARSR GKFG GKS LISyl f
exceeding two hundred Egyptigpounds or two thousand Syrian pounds, or one of these two penalties..
Article 00 Public employees, doctors, pharmacists, male and female nurses working in facilities or insti-
tutions of public benefit, those working in the industry or trade in foodstuand transportation workers

in the event of mobilization are prohibited from leaving the places where they perform their work without
written permission to do so from the Civil Defense Department. In the Southern Region or the General
Directorate of Civ Defense in the Northern Region. The Minister of the Interior, in each region, in agree-
ment with the Minister of War, may prohibit immigration for any other group whose work is necessary for
the stability of living.

Article (21) In military zones and areas administered by the Ministry of War, the Minister of War assumes
the powers of the Minister of Interior, stipulated in this law.

Articled U The relationship between the civil defense authorities and the armed forces isinated by
a decision issued by the Ministers of Interior and War, including the following:

a. The duty of the armed forces towards civil defense in normal circumstances.
b. How to provide assistance to the armed forces to the civil defense authorities,

In cags of extreme necessity and urgent, dangerous exceptional cases, specifying the tasks entrusted tc
the armed forces in these cases.

Article (23) The employees delegated by the Minister of the Interior in each region, including employees
of the Ministry ofthe Interior and others, shall have the capacity of judicial officers in implementing the
provisions of this law and the decisions implementing it, and they shall have the right to enter at any time
the place of implementation of the measures stipulatadhe law to verify Implementing these provisions
and proving any violation thereof.
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ArticleO(_ ) It is not permissible to remove a machine, sign, or vehicle signal for use in civil defense pur-
poses, or change its location, or make it unsuitable for wihags intended for. The violator shall be obli-
gated to pay the expenses of returning the thing to its original state.

Article (25) Every violation of the provisions of this law and the decisions implementing it, except for what
is stipulated in Articles8.and 19, shall be punished by a fine of not less than an Egyptian pound or ten
Syrian poundsand not exceeding ten Egyptian pounds or one hundred Syrian pounds.

Article (26) The Minister of the Interior may, in each region, determine by his decismnities and regions
in which all or some of the measures stipulated in this law will be appaed he may issue the necessary
decisions to implement it.

Article (27) Law No130of 1955and Law Nol179of 1956referred to are hereby repealed, as wedl avery
text that contravenes the provisions of this law.

Article (28) This law shall be published in the Official Gazette, and shall be effective from the date of its
publication.

Signature: Gamal AbEINasser

President of the United Arab Republi
Amendment by President ESisi on 7/3/2014

President Abdel Fattah Edisi issued a presidential decree with Law No. 62 of 2014 amending some pro-
visions of Law No. 148 of 1959 regarding civil defense, and it was published in the Official Gazette in its
issue No. 26 bis (D) issued on July 2, 2014..

GLY O2yySOlA2Yy 6AGK GKAAZ AdG o1 & Of SFNIe& &dALd
civil defense authorities must issue the necessary approval to begin the activity for the buildihizidin

ties that are designated by a decision from the Ministry of Interior, in coordination with the competent
authorities that the law authorizes to do so. This ensures the preservation of real estate wealth from the
dangers of fire and collapse».

Andl® NBFSNBYOS ¢2 aiKS 1 6Qa RSOAAAZ2Y a0ALdzZ I 0S4
aboveYSYUA2yYSR 1 ¢ NBIFINRAYI OABAET RSFSyasS gAGK
ries, public facilities, facilities, and lings specified by a decision of the Minister of the Interior against all
dangers. To this end, it may set plans and requirements and organize the means used through its specialize
agencies centrally or locally and grant the necessary approval fomtipairiicipation and cooperation with

the competent authorities.

Civil Defense Requirements
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Signed protocol Between the Ministry of Petroleum, represented by the Egyptian General Petroleum Cor-
poration, and the Ministry of Interior General Administratiomf Civil Defense on 10/20/2022 stipulates

that all large and medium projects and establishments shall have their designs, references, training, and
emergency plans approved by the General Administration, as for small establishments and car fuel stations
It is affiliated with the sullepartments of civil protection, provided that the salepartments periodically

visit all facilities, test firefighting and alarm systems, ensure that firefighting teams and trucks are prepared
to work, and submit reports to # General Administration of Civil Defense and the companies.

For implement this protocol the following steps are required:

1. The company prepares an engineering consulting report for alarm, fire, and lightning Defense systems
through one of the offices oromsultants registered in the Engineers Syndicate as firefighting consult-
ants (not occupational health and safety or any other specialty). As for alarm and electrical systems,
there are electrical consultants and civil consultants for the validity of imgigdand warehouses. Clarify
the following points:

a)

b)

9)

Fire extinguishing systems with all their current components and their compatibility with the Egyp-
tian fire code and civil Defense requirements (if there is a report)

The basic codes in designing alarm &inel networks are the Egyptian fire code or NFPA or the
English code, and the API is not considered in the design because it is not a code (code means
law imposed by the state)

Future constructions that are completed but not yet finished, and whabwittstablished in terms
of the alarm and firefighting system and its components.

All alarm and firefighting systems operate automatically and manually.

A time plan is drawn up to implement these requirements, which does not exceed two years in the
case ofpurchasing fire pumps. If less than that, it is a maximum of one and a half years, and this
timetable is signed by the Chairman of the Board of Directors.

The alarm network is designed to bring together all areas of the company in one panel, with sub
panek according to the large area of the facility.

Extinguishing systems for crude oil or product storage tanks must be equipped with an automatic
foam extinguishing system inside or above the tank (according to the type of ceiling) and As per
NFPA 15, firstimg shall be placed in ~1m from the roof. Second ring shall be placed at a distance
of 3.7m from first ring (same as API 2030), 3.7m run down is allowed. Based on the height of the
tank, no of ring will be calculated. Max of 3 rings are sufficient foryspoaling, since tank height

will not exceed 20 m max. Top half of the tank is sprayed with water, bottom half of the tank will
have a rundown (if water demand is calculated properly). Eg. Assume, Tank H is 14m. First ring wil
be placed in 1,3m h, 2nd grwill be placed in 9.3m ht. bottom portion will have run down.
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h) Regarding the spill collection area around the tanks, flame sensors are placed linked to the auto-
matic opening valves of the foam cannons directed towards either the body of the tank orgthe ar
of the valves. They operate automatically, not reciprocating, and are directed by the firefighting
personnel upon arrival. These cannons must be outside the wall and at a height higher than the
wall is at least two meters high to control the distributiof the foaming liquid from the collection
basin.

i) Electrical systems must be clarified and all electrical panels outside or inside buildings whose volt-
age exceeds 220 volts must be equipped with a local automatic extinguishing system.

]) Explaining ground ettricity drainage systems

k) In the case of a central air conditioning system, it explains the systems for closing the air passages
in the event of a fire and the sensor systems that will be installed inside the air passages.

l) The estimated value is set fanplementing the alarm and firefighting systems that will be installed
only.

m) And lightning prevention system
n) Structural validity of buildings and tanks.

2. Submitting a letter to the General Administration of Civil Defense at the Ministry of Interior (Suez
Roal) that includes a request to review the engineering report (a fee will be paid to carry out the
review) and review the emergency plans (in the event that the alarm and firefighting system is not
completed, this plan will be written for the exit of workerem the site in a safe manner until the
completion of the implementation of the requirements Civil Protection) and implementing firefighting
OGN AYyAy3 F2NJ g2NJSNB 0 GKS arxdsS 2N GKS O2YLI
insured. AsEI NJ 1 KS O2y UGN OG2NRa SYLX 28YSyd>x LINR2F 27
receiving training on firefighting work in one of the departments affiliated with Civil Protection) with
2 copies of the report, one of them Non stamped paper andtedea, and upon completion of the
review and approval by the Civil Protection, it will be stamped by the consultant and a stamp by the
Engineers Syndicate to confirm that the consultant is still registered with the Syndicate.

3. Afee is paid to approve the engineering report in the amount of 1.5% of the value of the work of the
alarm and firefighting systems for the site, which will be installed only and not the existing one. The
value of approving emergency plans and trainingkeos is paid in an account number either affiliated
with the Ministry of Interior or affiliated with the Governorate (such as Alexandtairo- and Giza).

4. For companies affiliated with Alexandria Governorate only (payment for all sizes of compameeis
to the General Administration of Civil Defense in Alexandria every 3 years)
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5. A report will be obtained from the General Administration of Civil Defense on the progress of imple-
menting the plan to reconcile the situation, with periodic folloyy with the administration regarding
the implementation of the stages and notification upon completion.

This does not prevent civil Defense officers from entering thedapgmrtments to test and inspect the
alarm and firefighting systems, determine the readinestheffire brigades and fire equipment to work,
prepare the report and submit it to the general administration.

Regarding small establishments, administrative offices, and various types of car fuel stationg#&iel
they belong to the suldlepartmentsof civil Defense in the Governorate.

Important note

U Before starting to implement any projects, the civil drawings, firefighting, alarm and air conditioning
systems must be presented to the Civil Defense before sending them to any destination in order to
awid changing the drawings and-obtaining approvals.

U For protection Water MisFirefightingsystem are prefer used telectrical transformers, generators,
and pressure pump roonisow pressure water jet (80 bar)

And it was signed protocol Cooperation begeen the geographical regions (north and west of the Red
Sea- Alexandria- Suez) and the civil Defense sulepartments stipulates the following:

1. LY GKS S@Syid 2F | FANBE 2NJ aSNRA2dza | OOARSy G x>
fire, the vehicles required, the place of their direction and entry into the facility, and the individual
who will travel inside the facility. Coordination is made with him and the head of the emergency
team in the facility to coordinate the control work tanify efforts.

2. In the event of an accident or fire on public roads involving vehicles transporting products, crude
oil, or supply stations, direction is given, and whoever arrives first assumes leadership of the other
teams.

3. In the event that Civil Defengequests assistance from geographical areas, coordination is made
with the Chairman of the Safety Subcommittee for the geographical area, and he is responsible for
moving vehicles in accordance with the operational requirements of the area, with Civildeefe
being the head of direction.

Civil Defense requirements for firefighting and alarm systems for petroleum, petrochemical and gas fa-
cilities (General Administration Civil Defense Instructions)
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U  All firefighting and cooling systems operate automaticaltyl manually (provided that the manual
systems are modified to automatic systems according to the timetables submitted with the consult-
FyGQa NBLZ2NIO

U0 Submitting an engineering consulting report for firefighting, approved by the Engineers Syndicate,
which hcludes all construction systems, including buildings, warehouses, operating units, and product
storage, explaining the currently existing systems, their validity, what will be changed, the type of
equipment that will be installed, and their technical sipeations (it is preferable to develop some
catalogs for the type of systems). A timetable not to exceed two years in the case of importing fire
pumps, or one and a half years in the case of not importing fire pumps.

0 Connectingthe alarm systems in@K S O2 YLJI yeé Qa aArdSa G2 SIOK 20K
is monitored 24 hours a day and equipped with means of communication with all parties.

Concerning the procedures and controls for fulfilling civil Defense requirements in facilitiesatéd with
the General Authority for the Suez Canal Economic Zone (General Administration civil Defense Instruc-
tions

The procedures and controls that must be followed to obtain civil Defense approval are as follows:

First- For new establishment&Vhich ha not previously obtained civil Defense approval) The owner of
the activity shall submit a request to the licensing authority (the General Authority for the Suez Canal
Economic Zone, as it is the competent authority to obtain civil Defense approval factiligy, attaching

to the request a technical report approved by a specialized engineering consultant explaining the detailed
description of the site and the degree of danger. According to the type of activity as well as all firefighting
equipment.

If all requirements are met, a report will be issued and the licensing authority will be notified to complete
the procedures (within three days from the date of the inspection). In the event that there are observa-
tions or failure to meet some requirements, thieensing authority will be notified to address the owner

of the activity to quickly fulfill those observations, and then the notification will be returned again after
completion of implementation to notify the competent civil Defense department tansgection within

three days.

In the event of any modifications or additions to the activity, it is necessary to submit a technical report
explaining the firefighting equipment to be implemented in the project for study before implementation
and to express the&chnical opinion in accordance with the steps previously explained in the special item.

Second- New establishmentdRequirements required to be met in facilities in accordance with the Egyp-
tian Code for Design Foundations and Implementation Requiremergsotect facilities from fire=
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The requirements described in the following checklist must be met, which must be implemented in ac-
cordance with the provisions of the Egyptian Code for Design Foundations and Implementation Require-
ments to protect facilies from fire, taking into account compliance with the provisions of the laws, regu-
lations and decisions regulating various activities, which-are::

1. Fire alarm systems, including detectors and alarm panels of approved-tjtersn monitoring for firefighhg

systems.

2. Escape routesDoors installed on escape routes and resistant to-flleiminated guide signs.

3. Approach points for fire engines and response distances surrounding the building.

4. Manual extinguishing devices.

5. Firefighting systems with wateincluding water sources designated for extinguishifige pumps, extensions
and fire hydrants Siamese connections..

6. Automatic extinguishing systems with water sprinklers.

7. Damping gasesfoam material- wet chemical liquid firefighting systems (CG=2vV1200) etc.

8. Ventilation systems according to the nature of the occupancy (especially in closed spaces).

9. Smoke extraction systems.

10. Procedures and equipment for securing warehouses, taking into account general requirements for
storage.

11. Connecting central aconditioning systems to the automatic alarm system.

12. Electrical services (main electricity roqgriransformers low pressure rooms and meters) and se-
curing them.

13. The licensing authority shall notify the geographically competent Civil Defense Departrrstntyo
the technical report submitted by the facility. In the event that the report fulfills the preventive re-
quirements established in accordance with the Egyptian Code for Design Foundations and Implemen-
tation Requirements to protect facilities from firthe Civil Defense Department shall issue initial ap-
proval for the facility to carry out the works mentioned in the report, mentioning any Recommenda-
tions that the administration deems necessary to implement within 15 days.

14. If the report is not met, the mject consultant will be reviewed to complete the required amendments
in the report in light of the provisions of the Egyptian Code for Design Foundations and implementa-
tion requirements to protect facilities from fire. After completing the required anmaedts, the pro-
ject will be reexamined again and the necessary approval will be issued within 15 days.

15. Immediately after completing the implementation of all the requirements previously mentioned in
0KS LINR2SOG O2yadz Gl yi Qavill habfy feNdersingiaiti®rit2taaddddd 2 F
the competent civil Defense department to conduct the necessary inspection of the activity. In the
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event that the requirements are completed through inspection, a report will be issued by the compe-
tent civilDefense department and the licensing authority will be informed that the establishment has
fulfilled the requirements (no later than 15 days)... However, if there are some observations, another
report will be prepared with the observations that have neeln implemented and the licensing au-
thority will be addressed to announce the owner of the activity. No later than three days with the
observations to be implemented and the administration notified fofrmgpection. For important and
major projects that equire a technical study by the General Administration of Civil Protection, the
relevant geographic Civil Defense Department shall provide the General Administration of Civil De-
fense with the technical report submitted by the project consultant for studythe event of any
observations, they shall be addressed by the project consultant and the Civil Defense Department
shall be readdressed. The technical report shall be submitted within 15 days from the date of sub-
YAdaAzy 2F (GKS LINEa®ledwitdd papats). i Yy Qa NB L2 NJ

Second- Following up on existing establishments that have previously obtained civil Defense approval:

1) The licensing authority shall notify the competent civil Defense department of the request to conduct
an inspection of thdacility.

2) The necessary inspection of the facility shall be conducted, and the requirements for prevention
against fire hazards shall be reviewed within three days from the date of receipt of the notification.

3) Steam boiler rooms fuel stations and securgnthem in accordance with ministerial decisions and
regulatory technical bulletins).

4 ¢NFAYAYy3a GKS FILOAftAGEQa SYLIX28SSa 2y FTANBTAIK
less than 25% of the total number of employees in the facility).

5) BEvacuation plan.

6) Reports on the validity of preventive systems against fire hazards required for licensing for the first
time or upon renewal). Taking into account that the requirements mentioned above differ according
to the nature of each activity, accardy to what is contained in the Egyptian Code for the foundations
of design and implementation requirements for protecting facilities from fire, and the specialized in-
ternational codes regarding what is not provided for in the Egyptian Code.

7) Itis necessarto review the General Administration of Civil Defense if there are any technical or ad-
ministrative difficulties facing the competent Civil Defense Department in this regard.

8) It should be noted that the General Administration of Civil Defense sparedarbiafproviding tech-
nical advice for all major, national and investment projects in order to advance the wheel of invest-
ment and development and achieve prosperity and prosperity... in accordance with what is decided
by the laws and codes regulating thegard and to preserve lives and public and private property.
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Requirements for insuring Restaurants from fire risks (Restaurants / Cafeterias / Pastry shops) (General
Administration Civil Defense Instructions)

In light of the issuance of the Egyptian Cddethe foundations of design and implementation require-
YSyida (2 LINRPGISOG SaidlofAaKYSyda FTNRY TFANBI awSsSl
LJzNB dz yi G2 GKS aAyAadSNI 2F | 2dzaAy3Qa  wScogih-dzi A 2
uous coordination between the General Administration of Civil Defense and the National Center for Hous-
ing and Building Research.

Requirements for insuring restaurants from fire risks to be circulated to apply to all restaurants (restau-
rants / cafeteias / pastry shops), whether touristic or ndouristy, whether new or existing, before the
issuance of the Egyptian Code for the principles of design and implementation requirements for protecting
establishments from fire, in accordance with the fieldapplication and the insurance requirements con-
tained in the code referred to with Adhere to the checklist and inspection Check list attached to the tech-
nical bulletin, which explains whether or not the insurance requirements for restaurants are met from a
fire security point of view, as of 7/1/2020.

¢CKS d93@LJiAlYy [/ 2RS FT2N) 5SaAdy C2dzyRIGA2ya yR L
YSyia FTNRBY CANB YR wSIldZANBYSyGa F2NJ { SOdZNRAYy 3 w
Minister2 ¥ | 2dzaAy3Qa wSaz2fdziA2y b2d® Hop 2F HAHND ¢K.
nation between the General Administration of Civil Defense and the National Center for Housing and Build-
ing Research.

The referred to code was prepared so thia¢ requirements contained therein could be circulated to apply

to all restaurants (tourist or notourist restaurants / cafeterias / pastries, whether new or existing before
the issuance of the Egyptian Code for the principles of design and implementatjairements for pro-
tecting facilities from fire, in accordance with the field of application and the insurance requirements con-
tained therein. The checklist and inspection are adhered to Check list attached to the technical bulletin,
which explains whéter or not the insurance requirements for restaurants are met from a fire safety point
of view.

Technical Bulletin No. (1) of 2020 regarding requirements for insuring restaurants from fire hazards will
be effective as of 7/1/2020..... Technical Bulletin B8 issued in 2010 regarding insuring restaurants and
tourist cafeterias will be canceled.

1- Field of application:

In the case of restaurants whose seating area does not exceed 400isrsufficient to provide them with
manual fire extinguishers thatperate with dry chemical powder, with a capacity of 1 kg each and have a
quality mark, with one device for each area of 5fithe total area of the restaurant, along with providing

it with a hose nozzle (Hoseel) with a oneinch diameter installed othe public water network.
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The following requirements apply to all restaurants (restaurants / cafeterias / pastry shops) whose seating
area exceeds 1004nin order to protect them from fire hazards, while adhering to the requirements con-
tained in the lawsregulations and decisions in force at the time of issuance of the first operating license
and no fundamental amendments have been made to them (amendments that result in: resulting in in-
creased occupancy load or increased degree of risk). In the casart restaurants, the requirements

for securing kitchens, electrical panels, warehouses, and handling flammable materials apply.

2- Requirements for escape routes:

The provisions of the Egyptian Code for Design Foundations and Implementation Requirenpeotsct
facilities from fire are applied to buildings or parts of buildings erected after the issuance of Building Law
119 of 2008. In the case of buildings erected before the issuance of the law, the requirements contained
in the laws, regulations andiecisions in force at the time of issuance of the first operating license must be
adhered to.

3 - Control systems in restaurants:

3.1- General requirement:

U The restaurant is provided with manual fire extinguishers that operate with dry chemical powder,
with a capacity of one kilogram and obtained a quality mark, at a rate of one device for every 50
m2F (KS NBadldzNIyiQa G20t | NBIF @

3-2 Water sources:

a. Inthe case of a seating area for patrons whose area does not exceed?2@@emestaurant shall be
provided with a hose nozzle (one inch in diameter) in a suitable location installed on the public water
network.

b. LY GKS OFrasS 2F (GKS LI GNRByaQ aSsSt iryaoilatwater 6 K 2
reserve of no less than 103must be providd. It is necessary to provide a fixed pump or pump with
a discharge rate of not less than 100 gallons per minutel and a pressure of not less than 3 bar at the
furthest point. The restaurant must be provided with a hose nozzle with a diameter of one inch to
cover all occupations.

c. LYy GKS OlFrasS 2F (KS LI GNRyaQ aSlt GAy Fitis iedessaryy K SN
providing a water reserve of no less than 25 m

d. Itis necessary Providing one fixed pump or pump, provided that it operates withéhe permanent
and the other reserve, or a fixed pump that operates with diesel or liquid fuel, and whose discharge
rate is not less than 250 gal/min and achieves a pressure of not less than 3 bar at the farthest point .

€. lItis necessary providing threstaurant with a hose nozzle (one inch) or more in diameter, so that it
covers all Occupations.
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3-3 Automatic water sprinkler systems:

ay Ly GKS OFasS 2F (KS LI GNRyaQ asSt (Rayids ldcatds below 4 K A
the exit drainagelbor, it must be provided with automatic water sprinklers connected to the fire-
fighting network implemented on site.

b) In the case of a seating hall for patrons whose area exceeds 300 must be provided with auto-
matic water sprinklers connected to thedfighting network implemented on site.

4 - Fire detection and alarm systems

4-1 In the case of a seating hall for patrons whose area does not exceed@5Oanual alarm is permitted

4-2 In the case of a seating hall for patrons whose area exceeds 35hmRtomatic fire alarm system must be
used and all components of the system must be connected to the control panel

5 - Kitchen insurance requirements

5-1 securing the future of fumes (hood):

The smoke receiver (hood) for all heat sources in coakiags must be equipped with independent flighting
systems using an automatic wet chemical liquid with the possibility of operating it manually).

5-2 Chimney insurance:

a. The outlet of the burning gases in the chimney must be higher than any point aodhef the building in
which the chimney is installed, at a height of not less than 1 meter and within a circumference of 4 meters
from the chimney and from the structures.

b. The chimney must be inspected and tested and evidence must be provided to tlidodigod that it is in
good condition before installing, connecting or operating the equipment.

c. The chimney must be secured with an open water sprinkler connected to the fire network installed on the
site, if any, or with a rising water pipe, so that th@iskler is at the top of the chimney and connected to a
nozzle stop so that it can be opened easily away from heat sources and in a visible place.

d. No chimney connection is allowed to pass inside the building except through a vacuum or skylight.

5-3 Secunig stove cylinders:

If there are butane cylinders on the site, it is necessary to use a gas regulator, and the distance between the
butane cylinder and the flame source must not be less than 1 m, with the necessary ventilation provided in ac-
cordance withregulatory requirements. If the number of cylinders exceeds 2 cylinders, the cylinders are placed
in a wellventilated place at the bottom and above them are water sprinklers connected to a manual valve, with
no electrical connections or extensions in tpiace.

6 - Requirements for securing electricity panels:

The main electrical panels must be secured with an automatic local fire extinguishing system or local illumi-
nation.
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7- Warehouse insurance requirements:

7-1 In the case of warehouses whose area exlee50 m2, they must be provided with an automatic alarm system
and automatic extinguishing system

7-2 In all cases, it is necessary to separate all warehouse spaces and garbage rooms with fire breaks that are
resistant for an hour and prevent the penetiant of smoke, and when there are openings their resistance is not
less than 3/4 hour.

8 - Requirements for handling flammable materials:

- Itis necessary to use flantetardant materials to increase the efficiency of the combustiesistant prop-
erties of nterior finishing surfaces, in the case of flammable interior finishes, ceilings and walls. Commit-
ment must be made to repeatedly use these materials in accordance with the recommendations of their
manufacturers or every five years, whichever comes first.
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Concerning preventive inspections of industrial facilities (Cooperation protocol between the General

Administration of Civil Defense and the General Authority for Industrial Development)(General Admin-

istration Civil Defense Instructions)

In light of he cooperation protocol between the General Administration of Civil Defense and the General
Authority for Industrial Development, which was approved by the Supreme Police Council on the occasion
of the issuance of the Law Facilitating Industrial LicerBnogedures No. (15) of 2017,

The following items were included among the provisions of the protocol:

0

(@}

O

O

(@}

The General Authority for Industrial Development is responsible for examining the licensing docu-
ments for industrial facilities necessary to practice #uotivity and the extent to which they meet

the codes and requirements announced in the technical requirements manuals and their annexes,
which relate to the firefighting and alarm codes and agreed upon with the civil Defense represent-
atives who were repreented in the licensing requirements committee, as well as examining the
extent of continued compliance of the aforementioned facilities. With these requirements for the
duration of the license, the Authority may seek the assistance of specialized offfararthe Gen-

eral Administration of Civil Defense at the Ministry of Interior

The General Administration of Civil Defense at the Ministry of Interior provides a number of (2)
specialized officers to be present at the headquarters of the Public Authoritydoistrial Devel-
opment on the dates and timings that are agreed upon between the two parties. Their mission is
to accomplish the assigned tasks, and in particular to review the technical specifications for civil
Defense with engineering drawings and taatal reports for protection. Civil and approval of the

fire insurance plan submitted by the factory management, and the geographical administration is
provided with it upon its request to conduct a poperation inspection in accordance with what is
stated in it and what has been approved. The Public Authority for Industrial Development may seek
the assistance of specialized officers from the General Administration of Civil Defense regarding:

Monitoring and inspection of industrial facilities is carried by the geographical civil Defense
departments to conduct joint inspections to ensure that these facilities meet the technical require-
ments necessary to carry out the activity and approve evacuation and emergency plans.

The General Authority for Industti®evelopment is responsible for notifying the General Admin-
istration of Civil Defense at the Ministry of Interior to participate in the work of the oversight, fol-
low-up, and inspection committees on industrial facilities at the republic level. The Geéythreah-
istration of Civil Defense is committed to making its representatives available from those working
in the civil Defense departments and sections in the security directorates in the Governorate, pro-
vided that the response to participate is a maximurour days from the date of notification of the
administration.

The checklist issued in accordance with the provisions of the Law to Facilitate Procedures for Grant-
ing Industrial Establishments Licensing, which was agreed upon by both sides during thgi@iscu
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of technical requirements, shall be the basis upon which inspection procedures for industrial es-
tablishments are carried out and by reviewing the drawings approved by both sides at the start of
dealing. No amendment to this list may be made excegh\ie approval of both parties .

(@}

The General Authority for Industrial Development is responsible for verifying that the applicant for
a license in highisk industrial activities has obtained the training programs provided by the Gen-
eral Administration ofCivil Defense at the Ministry of Interior before obtaining the operating li-
cense. As for lowisk industrial activities, the licensee is obligated to adjust his situation by obtain-
ing the prescribed training according to the size and nature. Otherwisepribcedures stipulated

in the law facilitating procedures for granting licenses to industrial establishments will be
taken...and the training will be according to the following percentage:

a) 25% of the total number of employees in the facility when licengedhe first time 15%
upon annual renewal

b) ¢KS ydzYoSNE | N6 RSGSNXYAYSR olFlaSR 2y (KS NI
agement

c) The training shall be in accordance with what was stated in the circular issued by the Training

Department No. (6) of ZTb regarding training programs and the amendment issued in 2017
regarding the value of training in the administration or at the factory site.

Definition of the law:

It was included in the Law on Conducting the Procedures for Granting Industrial Establishmcensing
No. 15 of 2017:

1. Issuing a license with a notification system for establishments that practiceisévactivities in ac-
cordance with the classification of the General Authority for Industrial Development.

2. Issuing a license in advance is fetablishments that practice highsk activities. Among the docu-
ments that the establishment is obligated to submit are a number of administrative and technical
documents, which are:

V The report on Defense against fire dangers includes all data relatddetprevention and re-
sistance measures and is studied by specialized officers from the General Administration of Civil
Protection.

V In order to activate the unified technical requirements and determine a unified and effective
method for their application i way that ensures the greatest possible transparency and effec-
tiveness, inspection lists have been prepared for industrial facilities for all stages of obtaining an
operating license, including:

A A checklist for completing the fire Defense report and usgdompetent officers
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A From the General Administration of Civil Defense to review the technical report and ensure
its completeness. The facility inspection list for Defense from fire hazards is used by officers
of civil Defense departments at the republevel to inspect the facility and ensure that it
meets the technical requirements for protecting the facility from fire.

A Licensing procedures for industrial facilities are implemented in accordance with the text of
Law 15 of 2017 as follows:

First: New Esiblishments:

VI.

The investor submits an application to obtain an operating license, attaching a technical report ap-
proved by a fire consultant according to the form provided by the General Administration of Civil Pro-
tection.

The officers of the General Adnsiration of Civil Defense present at the headquarters of the Public
Authority for Industrial Development study the report submitted by the facility and express an opinion
on its completion.

If the report is complete, the General Administration of @hafense will issue initial approval for the
submitted report and approve the facility to carry out the work, mentioning the recommendations
that the administration wishes to implement.

. The Authority informs the facility of the issuance of initial appr@idhe report and the necessity of

carrying out the work as stated in the report. When the facility is notified of its complete fulfillment
and implementation of the items and recommendations mentioned in the fire report, the Authority
appoints a represeimttive to carry out the inspection within a committee from the Geographic Civil
Defense Department in the Directorate.

At least 72 hours before the inspection date, the Authority shall notify the General Administration of
Civil Defense of the details of tleeheduled inspection, including (establishment datiae name of

the Authority representative in charge of the inspection, accompanied by the committee and his con-
tact information- specifying the specific date for carrying out the inspection). Accolditite General
Administration of Civil Defense shall notify the Defense departments The inspection report is sent to
the General Administration of Civil Defense within 48 hours from the date of its completion. The in-
spection report indicates the presenoéserious violations or the presence of nserious violations,

with the General Administration of Civil Defense being addressed therein (Department of Civil De-
fense in Industry) in In the event of serious violations, the Authority will suspend the isktaleht

or reject the license application...

In the event of norserious violations, the facility will be granted a grace period of six months by the
Authority, which may be renewed once in accordance with the articles of Law No. (15) of 2017.

Second: Fodw up on existing establishments:
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Vi.

Vii.

viii.

The General Authority for Industrial Development or its geographical branches sends a letter with an
attached report of the latest inspection of the General Department of Civil Protection. Accordingly,
the various civil Diense departments are notified to conduct the inspection with the knowledge of
the committee within 48 hours of the receipt of the notification.

In the case of a facility that has previously obtained approval from the General Administration of Civil
Defen®g and wishes to make any amendments, the investor is required to submit a technical report
to amend the approval only if the amendments requested by the facility have an increased effect on
0KS FTIrOAtAGEQAa FTANB 200dzLJr yOe 2 R®

Accordingly, the implementatio of all what is stated in the technical bulletin is being followed up
under the supervision of the Director of the Civil Defense Department and under the direct supervi-
sion of the Chief of the Fire Department and with the knowledge of the Head of theri@v De-
partment, with the necessity of creating regularly registered books in this regard...without prejudice
to the application of any of the items described above and coordination. In any comments with Cap-
tain /Deputy of the General Fire Department ahé General Department of Civil Protection, they will
spare no effort in providing any technical advice in this regard.

The officers of the General Administration of Civil Defense present at the headquarters of the Public
Authority for Industrial Developent study the report submitted by the facility and express an opinion
on its completion.

If the report is complete, the General Administration of Civil Defense will issue initial approval for the
submitted report and approve the facility to carry out themk, mentioning the recommendations
that the administration wishes to implement.

The Authority informs the establishment of the initial approval of the report and the necessity of car-
rying out the work as stated in the report

When the facility is notifieaf its complete fulfilment and implementation of the items and recom-
mendations mentioned in the fire report, the Authority will appoint a representative to carry out the
inspection within a committee from the Geographic Civil Defense Department in thet@ate.

At least 72 hours before the inspection date, the Authority shall notify the General Administration of
Civil Defense of the details of the scheduled inspection, including (establishment thataame of

the Authority representative in charge tife inspection, accompanied by the committee and his con-
tact information- specifying the specific date for carrying out the inspection). Accordingly, the General
Administration of Civil Defense shall notify the Defense departments The inspection regerttito

the General Administration of Civil Defense within 48 hours from the date of its completion. The in-
spection report indicates the presence of serious violations or the presence eferaus violations,

with the General Administration of Civil f2ase being addressed therein (Department of Civil De-
fense in Industry) in In the event of serious violations, the Authority will suspend the facility or reject
the license application... However, in the event of re@mious violations, the facility wilebgranted a
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grace period of six months by the Authority, which may be renewed once in accordance with the
articles of Law No. (15) of 2017.

Third: Follow up on existing establishments:

The General Authority for Industrial Development or its geographiaidires sends a letter with an at-
tached report of the latest inspection of the General Department of Civil Protection. Accordingly, the var-
ious civil Defense departments are notified to conduct the inspection by the committee within 48 hours
of the arrivalNotification

Procedures for fulfilling civil Defense requirements in industrial faciliti€&seneral Administrationcivil
Defenselnstructions)

The procedures required to be followed to obtain civil Defense approval are as follows:

1. Hrst: With regard to newestablishments (that have not previously obtained civil Defense approval):

V The owner of the activity shall submit a request to the licensing authority, as it is the competent au-
thority, to obtain civil Defense approval for the activity, attaching to teguest a technical report
approved by a fire consultant detailing the detailed description of the site and the degree of danger
according to the type of activity, as well as all firefighting equipment.

V  The technical report submitted by the facility is@ied, and if the report is complete, the Civil Defense
Department issues initial approval for the submitted report and approves the facility to carry out the
work, mentioning the recommendations that the administration wishes to implement. (Within a pe-
riod of (15) days)

V If the report is not completed, the project consultant will be reviewed to complete the required
amendments in the report in light of the provisions of the Egyptian Code for Design Foundations and
Implementation Requirements.

V  After completng the required amendments, the project will beegamined again and the necessary
approval will be issued. Within a period of (15) days.

V Immediately upon completion of the implementation of all requirements previously mentioned in the
project consultal Q& NB LR NI > GKS 2y SN 2F GKS | OGAGAGe
for conducting an inspection of the activity. (In coordination with the licensee within two days).

V In the event that the requirements are completed through inspectmmeport will be issued by the
Civil Defense Department and the licensing authority will be addressed stating that the establishment
fulfills all requirements (no later than 15 days)... However, if there are some observations, another
report will be issud with the observations that have not been implemented and the licensing author-
ity will be addressed to announce the owner of the activity.
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With observations to implement them and-retify the administration for inspection. ) Within a max-
imum period ofthree days for large projects that require study by a number of technical engineers at
the General Administration of Civil Protection, the Geographic Civil Defense Administration shall ad-
dress the administration with the technical report submitted by threjpct consultant, and the ad-
ministration shall prepare a report with the knowledge of a committee of specialized engineers. If
there are any comments on the report, they will be addressed by the project consultant and the Civil
Defense Department will beontacted again for a technical opinion. (Within 15 days from the date of
adzoYAaaArzy 2F (GKS LINR2SOG O2yadzZ GFyidQa NBLRZ NI

Second: Following up on existing establishments (that have previously obtained civil Defense ap-

proval):

The Icensing authorities notify the Civil Defense Department of the request to inspect the industrial
facility. An inspection of the facility is conducted, the requirements for Defense against fire hazards
are reviewed, and a report is prepared thereon. (Witthinee days from the date of completion of

the inspection committee members) If all requirements are met, a report will be prepared and the
licensing authority will be notified to complete the procedures (within three days)

In the event that there are observations or failure to meet some basic requirements, the licensing
authority will be notified to address the owner of the activity to quickly fulfill those observations, and
then re-notify it again after completion of impleemtation to notify the Civil Defense Department for
re-inspection. (Within three days).

In the event of any amendments or additions to the activity, the owner of the activity must submit a
technical report explains the firefighting equipment to be impleartesl in the project for study before
implementation and to express a technical opinion, as previously explained in the steps in the item on
GySg FIFOAfAGASE DE

Third Requirements that must be met in industrial facilities according to the Eqyptian Fire Code:

\%

The requirements described in the following checklist must be met, which must be implemented in
accordance with the provisions of the Egyptian Fire Code:

1. Fire alarm systems include (detectors and alarm panel of the approved slgem monitoring
for firefighting systems).

Escape routesdoors installed on escape routes and resistant to fire Luminous.
Approach points for fire trucks and response distances at the factory.

Manual firefighting devices of all types.

o &~ DN

Tags Guidance
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6. Firefighting systems with vir include (water sources designated for extinguishifige pumps
- extensions).

7. And faucets Fire extinguishingiamese connections)

8. Automatic extinguishing systems with water sprinklers.

9. Firefighting systems using suppressant gases.

10. Foam and wet chaical liquid control systems.

11. Ventilation systems according to the nature of occupancy (especially in closed spaces)

12. Smoke extraction systems

13. Warehouses and their securityDbservance of general requirements for storage

14. Central air conditioning systems@ihe extent of their connection with automatic alarms.

15. Electrical services (main electricity roertransformers- low pressure rooms and meters) and
secure it.

16. Steam boiler roomsfuel stations and their security (in accordance with ministerial decsssom
regulatory technical bulletins). 15Training workers on firefighting work and the use of manual
equipment, reels and fire hydrants (at a rate of not less than 25% of the total workers).

17. Evacuation plan

18. Reports on the validity of preventive systeatginst fire alarm required for licensing for the first

time or upon renewal, taking into account that these general requirements vary according to the
nature of each activity, as well as taking into account that these requirements are implemented
in accodance with what is stated in the Egyptian Code for the principles of design and implemen-
tation requirements, and in the event of their absence.

There is an item in The Egyptian code is referred to the American code NFPA and other international

codes. It shuld be noted that the General Administration of Civil Defense spares no effort in providing
technical advice for any new or existing projects in order to advance the wheel of investment and
development and achieve webeing and prosperity without disturbg the firefighting system and in
accordance with the laws and codes regulating the preservation of lives and property.

It is necessary to take into account the application of all provisions, laws and ministerial decisions

regulating such activities.
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Field of business for fire prevention and alarm system consultants to study the imple-
mentation of conditions and requirements Egyptian fire code

SCOPE OF WORK

A. introduction :

-------------------- Company intends to develop and change ftive-fighting system and extinguishing
systems in a more efficient and accurate manner, based on what was included in the civil Defense
report and the Egyptian fire code for preventive requirements against dangers. The fire burned the
entire company siteand since the site may not meet some of the requirements of the Egyptian fire
O2RSZ AY 2NRSNJ (2 | @2AR @GA2fl 0Ay3 lye fl6a> NI
systems, this is done by developing a plan to launch tenders toaxinith one of the specialized
O2yadzZ GAy3a 2FFAO0OSa 602LIASa 2F GKS 9y3IAYSSNE {
sultants must be attached, or that the office is accredited by the Engineers Syndicate as a firefighting
consultant offie to do the following (including, but not limited to):

1) Study, review and design the engineering modifications required for the Egyptian Fire Code What
is included in the civil Defense report on fire detection and alarm systems for all company sites
and the approval of the design work from the Engineers Syndicate after it is approved by the Civil
Defense Department.

2) Submitting a report to reconcile the situation, including preliminary drawings for the fire and
alarm networks, calculating quantities, and testimated financial value of the networks (to de-
velop a time plan for implementation, to be signed by the Chairman of the Board of Directors and
the foreign member in Arabic and English, and placed in the report) within a maximum of 3
months from the dateof award.

3) Calculate the estimated financial value for carrying out all the work for each item separately, pre-
sented with the report

4) Permanent supervision, coordination, follawp and inspection of works during the implementa-
tion stage until the initialeceipt stage and providing technical consultations upon request.

5) Representing a company------------ before the Civil Defense Department

6) Make any modifications to the engineering drawings And Paintings and engineering calculations
(3D Modeling Auto-cad) and review all the alarm and firefighting systems in the company and
their compliance with the Egyptian fire code and their suitability to work.

7) Preparing a schedule of the expected cost of the project that includes all the details for each item
of work separately
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8 /2y (iUNROGdzGS S6AGK (GKS 2¢gySNDa NBLNBaSyidl dAgS
to the official authorities (Civil Defense Department) taking into account also that the scope of
G2N] F2N 0KS 02y adz (A ywdaule 2aR@afichs oNtBelfifigliting/ngt-Of dz
work and its accessories and the extent of their efficiency in the event of future expansions to
ensure the implementation of all preventive requirements against fire dangers.

B. General information for bidders

Thefollowing is required from the specialized consulting body:

1. Study the entire company site, the existing equipment, their suitability for work, and the required
modifications, if any

2. Study the report of the Civil Defense Committee

3. Afield visit is conducteby the consulting body before submitting offers for studies on prelimi-
nary engineering works (preliminary engineering works)

4. Preparing a response to all the points contained therein and the possibility of avoiding some
comments without the need to modifthe designs

5. Providing the necessary technical and scientific studies and consultations, in addition to submit-
ting an integrated technical bid (studydesign- estimated value time plan- implementation
supervision) to implement all requirements of tegyptian Fire Code to develop fiighting sys-
tems and firefighting systems of all kinds and deal with government agencies to take Necessary
approvals and fulfillment's.

6. The conditions and specifications contained in the Egyptian codes governing thecscopek
of the project and the American codes are considered or the English code or what is stipulated in
the Egyptian Fire Code and the NFPA in all its parts, as well as the Egyptian Code for Fire Fighting
and the Civil Defense Report as the basis oflibggn, unless explicitly stated otherwise and with
the approval of the company.

C. Scope of work required

Performing advisory services related to modifications, provided that all technical specifications con-
tained in the Egyptian Fire Code and the CivieDsé Report are adhered to, along with adherence to
the following requirements::

1. Studying the civil Defense report and closing comments, etc., in order to achieve the maximum
benefit for the company.

2. Making the necessary and necessary designs to avoisdhiservations mentioned in the civil
5SFSyasS NBLR2NI FyR GKS 938LJiAly FTANB O2RS 73
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3. Performing all the professional work necessary for the amendments and supervising their imple-
mentation in accordance with the highest levels anth@ manner and method recognized pro-
fessionally. He is also committed to studying the amendments and the size of its various elements
Ay I O02NRIYyOS gAGK GKS O2YLI yeQa NBIljdANBYSyYy
guirements within the limit®of the contracted cost and the agreed upon time..

4. Preparing executive drawings and hydraulic calculations necessary to carry out the work for all
company sites.

5. Modifying, developing, and supervising the implementation of all currentfigieting networls,
fire detection and alarm systems, and all works (structural and electro mechanical) In accordance
with the requirements of the Egyptian Code for fire and alarm networks, the NFPA Code in all its
parts, and all necessary works to achieve civil Defernpairements and complete the project to
the fullest extent.

6. The system components must conform to the standard specifications, and all system components
must be approved by the relevant bodies and authorities before installing them on the site.

7. Preparing ad approving executive drawings from civil Defense before starting to implement the
works subject to the contract.

8. He is committed to obtaining the approval and approval of the competent authorities (civil De-
fense and otherwise) on the designs and amendmentd implementing all comments issued by
those authorities necessary to complete obtaining approvals.

D. Detailed scope of works

The work shall be limited to preparing, developing and issuing the following outputs in compliance
with the Egyptian Fire Code #dlows:

1) Development And preparation Plan and engineering designs For all company sites and inside
buildings, with a sufficient and appropriate number of haeel And automatic extinguishing sys-
tem CO2 (Spot direction) for all 380 volt main panels whitamh to Business Insurance With an
automatic fire alarm, as well as an alarm between the suspended ceiling and the main one More

2) Preparing the plan and engineering designs for insurance works with firattgd{Engineering
Building)

3) Preparation The drawing And engineering designs to Warehouse insurance the main Automatic
shutoff

4) Preparation The drawing And engineering designs to Waste area
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5) Study development and preparation Plan and engineering designedidy the water and foam
SEGAYy3IdzaaKAY3I deaidsSy Ay GKS O02YLIlyeQa | NBI a

6) Developing and preparing the plan and engineering designs to create an automatic fire extin-
guishing system Preparation Plan and engineering designs to Transformer rooms Electrical ma-
chines the outside Automatic firefighting (Water spray or Total immersion CO2 In the closed
state)In addition With a foaming device of suitable capacity And setting up an automatic extin-

guishing system CO2(spotlighting) For all 380 volt main boards as walblsliooms (below the
power stations )System automatic extinguishing (Total immersion)

7) Preparation Plan and engineering designs To connect all occupancies to the automatic fire alarm
with exposed heads, provided that all subsidiary alarm panels aresocteeh to the main control
room (Local control rooms)

8) Submitting an engineering technical report on the existing fire pumps (capatiggharge rates
- operating system current efficiency) according to hydraulic calculations and discharge rates for
the size of the work, as well as studying the quantities of water available from the external water
source (Open Source) and its efficiency in emergency situations.

9) Check the mechanical properties of the line Firefighting water network and hydraulic caleslatio
the network and its accessories and their efficiency in the event of future expansion.

10) Preparing a general plan and approving a description of all escape routes and directional signs.

11) Develop a time plan to reconcile the situation, in addition to stadythe calculation of the esti-
mated value for implementing all previous works, each item separately.

12) Representing the company before the Civil Defense Department to obtain the necessary approv-
als from it before starting the amendments and supervisingithglementation.

13) Submitting a schedule of work for review and approval by the company (the concerned depart-
ments of the company are responsible for determining priorities for implementing the schedule
proposed by the consulting body).

14) Provide a timeline fohow to implement these works

15) Preparing tender documents and documents and what they include from General and special
specifications and specifications Schedule Quantities, plates and detailed drawings to Including
all business items In addition to prowidi the necessary technical consultations For the items
agreed to be implemented

16) Preparing the technical specifications and conditions necessary to present tenders for new works
to contractors to implement these works.
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17) Submit a proposal for the names of ¢mactors who will be invited to submit technical and finan-
cial offers to carry out the works

18) Participation with-------=-==-=-mmnmmemmmmmmeeee £ompany in evaluating the technical and financial of-
fers when issuing a tender to carry out the works.
19) It is necessary to be present to match the firefighting and alarm equipment from the contractor

supplier, which will be purchased and approved before purchase, and to inspect it after connec-
tion and before installation, and to ensure the safety of the installatftoaccordance with the

technical principles and requirements of the Egyptian fire code.

20) Receiving and testing the fire and alarm project from the installation contractor and approving it
with a certificate.

21) The fire and alarm project is received from tb@nsultant and the required certificates are pro-
vided

E. Technical presentations of works

The items and alternatives to be presented must be specified in each item, accompanied by technical
catalogs and all technical specifications that enable the comparsyuidy the technical offer in the

following manner=
V  Type of materials used

V  Technical Specifications

F. Business guarantee

Adequate warranty H Amendments to the company's current system---- for these works unless
otherwise stated in the attached spécations

G. The language used

1. Technical offers, correspondence, inquiries and documents are written in Arabic And English

2. ltis permissible to write the technical and financial offer together in both Arabic and English, and in
the event of a difference imterpretation, Arabic shall be the ruling language.

H. Technical evaluation

The company will, before conducting any detailed evaluation of the bids or offers submitted, deter-
mine whether the specified basic standards and specifications have been adhegedtd, may re-
quest completion and clarification of some technical matters in the event of insufficient data.
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The technical offer must include:

a) All technical details associated with each item
b) The best suggestions from the consulting body.

|. Attachments

Maps and engineering drawings Overall plan foisge construction

J. Codes and references

i. Egyptian fire code

ii. Civil Defense Authority report

iii. Safety; NFPA,

iv. Wind & earthquake ASEE UBC 1997

v. Electricity IEC/CENELEC, APS, NFPA, NACE
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In this Chapter:

Specification for Exits, Stairs, Exit Access, Exit Corridors, Exit Discharge.
Doors, Handrails, Locks and Latches, Access Control.

5

Travel Distances, Dead Ends, Common paths, Occupant Loads.

Intent of the Chapter:

Provide adequate number of Exits and corridors, restrict travel distances and provide building
features such that people can carry out evacuation efficiently to point of safety, out of the build-

ing.
To enable designers to consider floor daand exit widths that can accommodate people move-
ment and evacuation fluently as per required Occupant Loads.
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1. Definitions:

1.1. Means of Egress
1.1.1. Shall
It is a mandatory requirement from Civil Defence
1.1.2. Should
It is asuggested requirement recommended by Civil Defence but not mandatory.
1.1.3. Listed
Approved and registered by Civil Defence
1.1.4. Means of Egress

A continuous and unobstructed way of travel from any point in a building or structure to a public way con-
sisting of three separate and distinct parts: (1) the exit access, (2) the exit, and (3) the exit discharge.

1.1.5. Means of Escape

A way out of a building or structure that does not conform to the strict definition of means of egress but
does provide amlternate way out.

1.1.6. Exit Access
That portion of a means of egress that leads to an exit.
1.1.7. Exit

That portion of a means of egress that is separated from all other spaces of the building or structure by
construction, location or equipment asquired to provide a protected way of travel from Exit access to the
exit discharge.

1.1.8. Exit Discharge

That portion of a means of egress between the termination of an exit and a public way.

1.1.9. Level of Exit Discharge.

The story or level wheneequired number of the building exits discharge to outside to finished ground level.
1.1.10. Horizontal Exit

A way of passage from one building to an area of refuge in another building on approximately the same
level, or a way of passage through or amdwa fire barrier to an area Of refuge on approximately the same
level in the same building that affords safety from fire and smoke originating from the area of incidence and
areas communicating therewith.
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1.1.11. Accessible Means of Egress
A continuousand unobstructed means of egress that provides an accessible route to a public way.
1.1.12. Exit Enclosure

An Exit component that is separated from other spaces of a building or structure by fire resistance rated
construction and opening protective, @riding a protected path of egress travel in a vertical or horizontal
direction to exit discharge or public way or outside building.

1.1.13. Exit Passageway

An Exit component that is separated from other spaces of a building or structure by fire resistted
construction and opening protective, providing a protected path of egress travel in a horizontal direction to
exit discharge or public way or outside building. Additional uses for the exit passageway include stair trans-
fer in upper floors as wellsato reduce travel distance to an exit by having an exit passageway lead to a stair
of exit discharge.

1.1.14. Exit Corridor

An Exit component that may or may not be separated from other spaces of a building or structure by fire
resistance rated construction and opening protective, providing a path of egress travel in a horizontal di-
rection to exit or exit passageway.

1.1.15.Exit Access Doorway

A door or access point along the exit path from an occupied room, area or space where the path of egress
enters room, corridor, unenclosed exit access stair or unenclosed exit access ramp.

1.1.16. Aisle Access way
The initial portionof an exit access that leads to an aisle.
1.1.17. Aisle Ramp

A ramp within a seating area of an assembly occupancy that directly serves rows of seating to the side of
the ramp.

1.1.18. Egress Court
A court or yard which provided access to a public feayne or more Exits.
1.1.19. Public Way

A street , alley or other portion of land open to the outside air leading to a street, usually government
property, that has been permanently dedicated to the public for public use and which has clear width and
height of not less than 3 m.

1.1.20. Ramp

A walking surface that has a running slope steeper than 5% slope.
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1.1.21. Smokeproof Enclosure
An enclosure designed to limit the entry and movement of products of combustion produced by a fire.
1.1.22. Lobby
An entrance or foyer in a building.
1.1.23. Elevator Lobby.

A landing from which occupants directly enter an elevator car(s) and into which occupants directly enter
upon leaving an elevator car(s).

1.1.24. Vestibule
A small room next to an exit stair doand connecting it with the interior of the building.
1.1.25. Story

The portion of a building located between the upper surface of a floor and the upper surface of the floor
or roof next above.

1.1.26. Story in Height.

The story count starting with thevel of exit discharge and ending with the highest occupiable story height
containing the occupancy considered.

1.2. Stair
1.2.1. Stair
Change in elevation, consisting of one or more risers.
1.2.2. Exit Stair

An Exit component that is separated from other spaces of a building or structure by fire resistance rated
construction and opening protective, providing a protected path of egress travel in a vertical direction to
exit discharge or public way or outsitiailding.

1.2.3. Stairway

One or more flights of stairs, either exterior or interior, with necessary landings and platforms connecting
them to form a continuous and uninterrupted passage from one level to another.

1.2.4. Stairway, Exterior

A stairway tlat is open on at least one side, except for required structural columns, beams, handrails and
guards. The adjoining open area shall be either yards, courts or public ways. The other sides of the exterior
stairway need not be open.
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1.2.5. Stairway, Inteor
A stairway that does not meet the requirements of exterior stairway and serves the interior of the building.
1.2.6. Stairway, Spiral

A stairway having a closed circular form in its plan view with uniform sestiaped treads attached to
and radiatirg from a minimurrdiameter supporting column.

1.2.7. Scissor Stair
Two interlocking stairways providing two separate paths of egress located within one stairwell enclosure.
1.2.8. Aisle Stair

A stair within a seating area of an assembly occupancy tihettty serves rows of seats to the side of the
stair, including transition stairs that connect to an aisle or a landing.

1.2.9. Stair Tread

A stepping space in a stair flight to set the foot.

1.2.10. Stair Riser

The neatvertical element in a set otairs, forming the space between a step and the next.
1.2.11. Stair Landing

The floor area at the top of a flight of stairs or between two flights of stairs.

1.2.12. Handrall

A horizontal or sloping rail intended for handhold and grasping by the farglidance or support.
1.2.13. Guard

A vertical protective barrier erected along elevated walking surfaces, exposed edges of stairways, balconies
and similar areas that minimizes the possibility of fall from elevated surfaces to lower level.

1.3. Door
1.3.1. Door (Door Assembly)

Any combination of a door, frame, hardware, and other accessories that is placed in an opening in a wall
that is intended primarily for access or for human entrance or exit.

1.3.2. Fire Door (Fire Door Assembly)

Any combinatiorof a fire door, a frame, hardware, and other accessories that together provides a specific
degree of fire protection to the opening.

1.3.3. Horizontal Fire Door Assembly

pg.45




@ EGPC Firerevention And Firefightingsuideline

EGPC

A combination of a fire door, a frame, hardware, and other accessories instaidtbiizontal plane, which
together provide a specific degree of fire protection to a throwgtening in a fire resistangeated floor or
roof.

1.3.4. Elevator Lobby Door
A door between an elevator lobby and another building space other than the elevattir s
1.3.5. Revolving Door

A door, especially at the entrance of a building, typically made of three or four rigid leaves of upright sections
joined at right angles and rotating about a central upright axle.

1.3.6. Panic Hardware

A doorlatching assemblincorporating an actuating member or bar that releases the latch bolt upon the
application of a force in the direction of egress travel.

1.3.7. Fire Exit Hardware

A type of panic hardware that additionally provides fire protection where used as pafirefdoor assem-
bly.

1.3.8. Actuating Member or Bar

The activating mechanism of a panic hardware or fire exit hardware device located on the egress side of a
door.

1.3.9. Automatic Closing Door

A door that normally is open but that closes when the auadiciclosing device is activated.
1.4. Special Definitions

1.4.1. Common Path of Travel

The portion of exit access that must be traversed before two separate and distinct paths of travel to two
exits are available.

1.4.2. Travel Distance to Exits

The pation of exit access that must be traversed before reaching an exit, which is measured along the
natural path of travel on the floor or walking surface.

1.4.3. Dead end corridor

The portion of corridor that when traversed leads to no exit at the end tbatiign has to be traversed back
to get to reach a choice of exits and is measured along the natural path of travel, on the floor or walking
surface.
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1.4.4. Occupant Load

The total number of persons that might occupy a building or portion thereof atosmeytime for whom
number of exits and widths of such exits needs to be designed.

1.4.5. Occupant Load Factor

A designation of square meters per person based upon the use of a given space. It is used to determine
occupant load by dividing the occupant Idfadtor from the overall square meters of an area. The occupant
load in any building or portion thereof shall be not less than the number of persons determined by dividing
the floor area assigned to that use by the predetermined occupant load factor fouse Where both

gross and net area figures are given for the same occupancy, calculations shall be made by applying the
gross area figure to the gross area of the portion of the building devoted to the use for which the gross area
figure is specified andy applying the net area figure to the net area of the portion of the building devoted

to the use for which the net area Figure Is specified.

1.4.6. Gross Floor Area

Total floor area within the inside perimeter of the outside walls of the building urctersideration with

no deductions for hallways, stairs, closets, thickness of interior walls, columns, elevator and building ser-
vices shafts, or other features, but excluding floor openings associated with atriums and communicating
spaces.

1.4.7. Net Area

The floor area within the inside perimeter of the outside walls, or the outside walls and fire walls of a build-
ing, or outside and/or inside walls that bound an occupancy or incidental use area requiring the occupant
load to be calculated using net floarea under consideration with deductions for hallways, stairs, closets,
thickness of interior walls, columns, or other features. Areas consumed by services, structural elements,
shafts etc. are not included in the net area.

1.4.8. Refuge Area
An area that is either a.

A. story in a building where the building is protected throughout by an approved, supervised auto-
matic sprinkler system and has not less than two accessible rooms or spaces separated from each
other by smokeresisting partitions.

b. A spae located in a path of travel leading to a public way that is protected from the effects of
fire, either by means of separation from other spaces in the same building or by virtue of location,
thereby permitting a delay in egress travel from any level.

1.4.9. Elevator Evacuation System.

pg.47




@ EGPC Firerevention And Firefightingsuideline

EGPC

A system,

including a vertical series of elevator lobbies and associated elevator lobby doors, an elevator

shaft(s), and a machine room(s), that provides protection from fire effects for elevator passengers, people
waiting to use elevators, and elevator equipment so that elevators can be used safely for egress.

2. Means of Egress

2.1. Intention

2.1.1.Means of Egress requirements in this chapter are to accomplish the following.

2.1.1.1. Provide adequate number of Exits and unobstructed means to access such exits, for the occu-

pants of buildings to be able to evacuate to safety during fire emergencies.

2.1.1.2.Protect and improve survivability of occupants not intimate with ahiire development.

2.1.1.3.Provide building features such that safe crowd movement is ensured during emergencies.

2.2. General Requirements

2.2.1.

2.2.2.

2.2.3.

2.24.

2.2.5.

2.2.6.

2.2.7.

2.2.8.

2.2.9.

Two means of egress, as a minimum, shall be provided in every occupied building or structure,
section,and area where size, occupancy, and arrangement endanger occupants attempting to
use a single means of egress that is blocked by fire or smoke.

The two means of egress shall be arranged to minimize the possibility that both might be ren-
dered impasshle by the same emergency condition.

In every occupied building or structure, means of egress from all parts of the building shall be
maintained free and unobstructed. Means of egress shall be accessible to the extent necessary
to ensure reasonablsafety for occupants having impaired mobility.

Every exit shall be clearly visible, or the route to reach every exit shall be conspicuously indicated.
Each means of egress and its entirety, shall be arranged or marked so that the way to a place
of safety is indicated in a clear manner.

The requirements of this chapter are minimum guidelines. Refer to the international standards
Life Safety Code of Practice,

International codes and standards referred for this chapter are the ladégires of, NFPA 101,
NFPA 5000, SFPE Handbook, IBC and their referenced standards.

No new construction shall be executed unless the building has been designed and approved as
per Civil Defence requirements.

No new construction shall be opged in whole or in part unless the building has been designed,
approved, inspected and completion certificate is obtained as per Civil Defence requirements.

No modifications, alterations, extensions and change of usage to a building or struelub®sh
carried out unless such proposals have been designed, approved, inspected and completion
certificate is obtained as per Civil Defence requirements.
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2.2.10. No under construction buildings or structures shall be occupied in whole or in part urdless su
proposals have been designed, approved, inspected and completion certificate is obtained as
per Civil Defence requirements.

3. Components of Means of Egress
3.1. General

3.1.1. The provisions of this section express the way of determining thenglesigstruction, protec-
tion, location and arrangement of exit features to provide safe means of egress for occupants
from all occupancies hereafter erected, altered or changed in an occupancy.

3.1.2.Such means of egress is categorized into distinct fatigwections.
a. TheExit Access
b. TheExit
c. TheExit Discharge
3.1.3.The egress is essentially achieved by combination of the following components of means of egress.
a.Doors
b. Stairs
c. Corridors
d. Passageways
e. HorizontalExits
f. Bridgesbetween buildings
g. Ramps
h. Elevatorsand Escalators
i. Area of Refuge
. Escape Slides and Ladders

3.1.4. General requirements for any components of Means of Egress shall comply with Table 3.1.

Table 3.1: General Requirements for Means of Egress

REQUIREMENTS
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i. Clear ceiling height of 2285 mm shall be availabl
means of egress. In not less than 50 % of ceiling ¢
Headroom of 2030 mm, without any obstructions, sH
1. HEAD ROOM be available from finished floor for any meansegfess,
in any occupancy, including industrial equipment accg
ii. Head room on stairs shall not be less than 2030 1
measured vertically above a plane, parallel to the m
forward projection of the stair tread.

i. Walking surface in the means of egress shall be slip
sistant under foreseeable conditions and be securely
tached.

ii. Walking surfaces shall be nominally level.

iii. The slope of a walking surface in the direction of
travel shall not exceed 1 in 20.

iv. Theslope perpendicular to the direction of travel sh
not exceed 1 in 48.

v. Horizontal projections such as structural elements, {
nishings, , fixtures etc. shall not project more than
mm over any walking surface between 686 mm tg
height of 2030 mnirom finished floor walking surface.
i. Abrupt changes in elevation of walking surfaces g
not exceed 6.3 mm.
ii. Changes in elevation above 6.3 mm to 13 mm, sha
beveled with a slope of 1 in 2.

iii. Changes in elevation exceediht3 mm but not in ex
3. CHANGE IN LEVEL cess of 535 mm shall be considered a change in leve
shall be achieved by either a ramp with maximum sl
of 1 in 12 or stair with tread depth not less than 330 m
iv. Changes in level in means of egress shall be ach
by anapproved means of egress where the elevation
ference exceeds 535 mm.

i. Guards shall be provided at the open sides of mear
egress that elevate and exceed 760 mm above the f
or the finished ground level below.

ii. The height of guards required shall be not less t
1065 mm high, measure vertically to the top of the gu
from the finished walking surface.

2. WALKING SURFACE

4. GUARDS
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STAIR LANDING

EXIT PASSAGEWAY OR STAIR
EXIT CORRIDOR

Figure3.1.: Head room in means of egress

3.2. Doors (Door Assembly):
3.2.1.Every door and doaassembly shall be designed and constructed so that the way of e
travel is obvious and direct. Other features such as décor and windows that, because ¢
physical appearance or design or the materials used in their construction have the poter
be mistaken for doors shall be made inaccessible to the occupants by barriers or railings
can be of several types. This section covers Standard doors, Revolving doors, Powere
Access controlled doors, Sliding doors and Rolling shutters.
3.2.2.Door assembly shall comply wittable 3.land Table 3.2However, type of Door al-
lowed and modified if provided by individual occupancies asSgetion 5, shall override the
requirements oflTable 3.2.

Table 3.2: Doors (Door Assembly)

ITEMS \ REQUIREMENTS

i. The measurement shall be taken at the narrowest p
in the door opening.

ii. The measurement shall be taken between the facq
the door leaf fully open (For existing door assemblies
open 90 degreef~or new swinging door assemblies) g
the stop of the frame.
iii. Projections of not more than 100 mm into the do
1. MEASURING CLEAR WIDTH OF D( opening width on the hing side shall not be conside
reductions in clear width, provided that such projectio
are for purposes of accomodating panic hardware g
fire exit hardware and are located not less than 865 n
and not more than 1220 mm, above the floor.

iv. Projections exceeding 2030 mm above the floor s
not be considered reductions in clear width.
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Hinged sid

4
Minimum Clear Width {915 mm)

r— >
T*— Frame

Wall S . Wall

\,_L—'— |+
90 degrees
: (2030

(new only)

—

355 mm)

—

\ Door Projection Tl _L
\ width (Hinge side) ‘_.l L d | T

\ <— Door (=100 mm) (865 mm)
\\\ ¥ i

inimum Clear Width (915 mm)
—»

Figure3.2.:Measuring Door Assembly width

v. For measurement of Egress capacity width, Project
of not more than 90 mm on each side of door open
1. MEASURING CLEAR WIDTH OF D( width shall not be considered reductions in clear wid
provided that suclprojections are located not more tha|
965 mm above the floor.

i. Minimum Door width shall not be less than 915 mm
as per egress capacity width requirements, whicheve
higher.

ii. Where a pair of door leaves is providexhe door leaf
shall provide not less than 810 mm clear width openir
iii. Bathroom doors serving a room not exceeding 6%
and not required to be accessible to persons with se\
mobility impairments shall be not less than 710 mm
door leaf width.

iv. Minimum door width of a balcony, not used for an ¢
sembly usage, shall not be less than 810 mm.

v. Minimum Door widths as required by individual ocq
pancies shall override the requirementsTable 3.2.

vi. Minimum door width of an exit stair havirg width
equal to or more than 1420 mm, shall be not less tf
two thirds of the required width of stairway.

i. The elevation of the floor surfaces on both sides ¢
door opening shall not vary by more than 13 mm. an
shallbe maintained so for not less than width of wide
door leaf.

2. MINIMUM DOOR WIDTH

3. FLOOR LEVEL AT THE DOOR
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ii. Thresholds at door openings shall not exceed 13 m
height.

iii. Where doors serve spaces that are not normally o(
pied, the floor level shall be permitted to be lower th
that of the dar opening but shall be not more than 2(
mm lower.

i. Door leaves required to be of the sitiénged or piv-
oted-swinging type shall swing in the direction of egri
travel where serving a room or area with an occup
load of 50 or more, or serving horizontal exit, or serv,
high hazard content room or serving an exit enclosurg
ii. Doors serving Residential Units shall not be require
swing in the direction of egress.

iii. Any door assembly in a means of egr&sall be of the|
side-hinged or pivoted swinging type, and shall be
stalled to be capable of swinging from any position to
full required width unless otherwise specified in oth
sections.

4. DIRECTION OF THE DOOR LEAF S]

k— Frame

f|— Door

(€90 mm) (<80 mm)
b <! * 1

I

(<965 mm)

/A Al
{«— Daoor width for >
egress capacity

Figure3.3.: Measuring Door Assembly for Egress Capacity
i. The door assembly shall be readily operable from th
egress side without special knowledge or effort.
ii. The forces required to fully open any door leaf man
ally in a means of egress shall not exceed

67 N (15 Ibf) to release the K,

133 N (30 Ibf) to set any door leaf in motion,

67 N (15 Ibf) to open any door leaf to the minimum
quired width.

i. During its swing, any door leaf in a means of egress
leave unobstructed, not less than ofmelf of the re-
quired width of an aisle, a corridor, a passageway,
6. DOOR LEAF ENCROACHMENT] landing.

ii. Any door, which needs to be held open, when fy
open, in a means ofgeess shall not project more thg
180 mm into the required width of an aisle, a corridor|

5. FORCE TO OPEN
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passageway, or a landing, unless the door leaf is equiy
with an approved Self closing device and is not requ
to swing in the direction of egress travel.

iii. All hardware for door release shall have maximum
jection or obstruction as péerable 3.2.1.iii and v.

i. Locking type Door leaves shall be arranged to
opened readily from the egress side whenever the by
ing is occupied.

ii. Locks, if provided, shall not require a tool or spe
knowledge or effort for operation from the egress sig
And a key is immediately available to any occupant in
the building when it is locked.

iii. Stair enclosure door if allows access to r@biall allow,
re-entry from the roof.

iv. Door latch releasing mechanism shall be located
less than 865 mm from finished floor and not more th
1220 mm from finished floor.

i. A sensor shall be provided on the egress side, aed!
to unlock the door in the direction of egress upon det
tion of an approaching occupant.

ii. Door locks shall be arranged to unlock in the direct
of egress from a manual release deviSech manual re
lease device, shall be obvious without specialwledge
and capable of being operated with one hand in the
rection of egress.

iii. When operated, the manual release device shall re
in direct interruption of power to the lock independent
of the locking system electronics and the lock shall re
main unlocked for not less than 30 seconds.

iv. Loss of power to the listed releasing hardware ay
matically unlocks the door assembly in the direction
egress.

v. An automatic release that is actuated with the init
tion of the building fire alarm system shall be provideo
unlockdoors serving means of egress.

vi. Every electrically operated door assembly in a stair
closure serving more than four stories, shzlprovided
with manual means to unlock such stair enclosure d
assemblies to allow rentry.

vii. Access control mechanism shall unlock doors a
matically when there is sprinkler activation, fire prote
tive signaling system.

viii. A mechanical pushutton shall be provided next t
the access controlled door with clear signage, wh
when manually operated shall unlock door within 15 s

7. LOCKS AND LATCHES

8. ACCESS CONTROL
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onds. The manual release device shall be readily acg
ble and clearly identified by a sign that reads as follo
PUSH TO EXIT.

iX.CANB !'fI Ny aegadisSyQa Yl y
not unlock the access controlled doors.

i. Delayed Egress locking Systems shall be allowed o
fully sprinklered low and ordinary hazardtegory build-
ings.

ii. Such door locks shall unlock in the direction of eg
upon actuation of automatic sprinkler system OR 1 h
detector OR 2 smoke detectors.
iii. Loss of power to the listed releasing hardware ay
matically unlocks the door assergbih the direction of
egress.

iv. Where swiping cards and finger prints are requireq
open doors, a mechanical release device shall be
vided at the door with clear signage, which when ma
ally operated with a force of not more than 67 N, s
unlockdoor within 15 seconds. The initiation of the 1
lease process shall activate an audible signal in the v
ity of the door opening.

i. Elevator Lobby exit doors shall be permitted to be e
trically locked provided they am@pproved and listed, the
building is fully sprinklered, lobby is provided with au
matic fire detection and alarm system, a twa@y com-
munication system is provided between elevator lok
and central control room which is constantly staffed.
10. ELEVATOR LOBBY DOOR LOCI ii. Loss opower, activation of sprinkler system, activati
of water flow switch, activation of building fire alarm sy
tem shall unlock electrically locked elevator lobby doc
iii. Access controlled door locks as gexble 3.2.8 And
Delayed Egress locks as geble 3.2.9. Shall not be al
lowed for elevator lobby door locks.

9. DELAYED EGRESS LOCKING SY§

i. Doors, other than hoistvay doors and the elevator cd
door, shall be prohibited at the point of access to an ¢
vator car unless such doors are readily ofadate from
11. HOISTWAY ENCLOSURE the car side without a key, tool, special knowledge or
fort.

i. Only approved and listed fire exit hardware shall be
used on fire protectiorrated door assembliesSeeSec-
tion 7 for Materials.

12. PANIC HARDWARE AND FIRE E’
HARDWARE
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ii. It shall consist of a cross bar or a push pad, the act
ing portion of which extends across not less than-one
half of the width of the door leaf.

iii. It shall be located not less than 865 mm from finish
floor and not more than 1220 mm from finished floor
iv. Doors provided with Panic or fire exit hardware, sh
not be provided with any other locks.

Figure3.4.: Panic Hardware height from the finished floor
i. Seltclosing doors shall remain closed unless actug
by fire detection and alarm system or sprinkler activat
of the building or opened manually.

ii. Selfclosing doors shall be able to open manually w
13. SELF CLOSING DOORS out any special tools and knowledge.

ii. Selfclosing doors, held open by hetghben mecha-
nism, shall become automatically selbsing upon re
lease of holebpen devices, loss of power and when mg
ually operated.
i. Each revolving door assembly shall have a conforr]
side-hinged swinging door assembly in the same wal
the revolving door within 3050 mm of the revolving do
unless it is serving street floor elevator lobby and no st
way or other means of egress from within that building
not discharging from suatevolving door.

ii. Revolving door assemblies shall not be used wi
3050 mm of the foot or the top of stairs or escalators
iii. Revolving door wings shall be capable of being
lapsed into a boo¥old position, creating an egress wid
of 915 mm, vhen applied a force not exceeding 130
(580 N) to the wings within 75 mm of outer edge.

iv. Each revolving door, when considered as a compor
of means of egress, shall not be credited for more tk
50 % of required egress capacity and not more thar|
person capacity.

14. REVOLVING DOORS
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v. Revolving door maximum speeds shall be asTpére
3.3.

Table 3.3: Revolving Door Maximum Speed
POWER DRIVEN SPEED C| ANUAL SPEED CONTR(
INSIDE DIAMETER TROL (RPM) (RPM)
1. 1980 mm 11 12
2.2135mm 10 11
3. 2285mm 9 11
4.2440mm 9 10
5. 2590mm 8 9
6. 2745mm 8 9
7.2895mm 7 8
8. 3050mm 7 8

i. Turnstiles and Similar Devices that restrict people trg
and are used to collect fares or control entry into g
from a building shall not be part of any means of egre
ii. Turnstiles having a clear width of 420 mm that ty
freely in the direction of egress travel shall be permitts
provided a sidehinged swinging door assembly is ava
ble within 3050 mm of the Turtite.
iii. Turnstiles shall freewheel in the egress direction wi
primary power is lost or upon manual release by an ¢
ployee assigned in the area.
iv. Security access Turnstiles having maximum heig
990 mm and minimum clear width of 560 mm shalldbe
lowed as part of means of egress, provided it is locate
fully sprinklered area and given egress capacity of
more than 50 persons.
v. Any security physical barrier that automatically retr
or swing to an unobstructed open position upon loss
power OR readily available manual release mechar
OR upon actuation from sprinkler activation OR upon
tuation from fire protective signal shall be considered
component of means of egress.
i. The entry and exit fromolded partitioned space sha
not be used by more than 20 persons unless such
rangements are accompanied by swinging exit doors
16. DOOR IN FOLDING PARTITIONY] ii. The partitions shall be arranged so that they do not
tend across any aisle or corridor used as an exit ag
to the required exits from the space.
iii. Partitions shall confirm to interior finish requiremen

15. TURNSTILES AND SIMILAR COI
TROLLED PASSAGE MECHANISM
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iv. Partition shall have a simple method of release,
are capable of being opened quickly and easily by ex
enced persons in case of emergency.

&"l

TURNSLIBDR ILLUSTRATION

SECURITY TURNSTILE FOR ILLUSTRATION
i. Horizontal Sliding Doors shall be considered par
means of egress provided the door leaf is operable fi
either side without speial knowledge or effort and ca
ries signage on it indicating that it is sliding door.
ii. The force required to operate the door leaf in the
rection of travel is not more than 133 N (30 Ibf) to set {
leaf in motion and is not more than 67 N (15 Il lose
the leaf or open it to the minimum required width.
iii. Where fire ratings are required, sliding doors shall
tested and approved
iv. Where door leaves are operated by power upon {
approach of a person or are provided with powses-
sistedmanual operation, the design shall be such that
17. HORIZONTAL SLIDING DOORS A| the event of power failure, the leaves open manually
POWEROPERATED SLIDING DOOR allow egress travel or close when necessary to safeg
the means of egress.
v. The feature for manual operation must work at
times, evenwher2 G KSNJ FSI (dz2NBa 2
mechanism such as the treadle, electric eye or sliding
have failed.
vi. The door assembly shall be designed and installe
that, when a force is applied to the door leaf on the s
from which egress is madi¢ shall be capable of swingir
from any position to provide full use of the requirg
width of the opening in which it is installed
vii. A readily visible, durable sign in letters not less t
25 mm high on a contrasting background that reads
follows shall be located on the egress side of each d
opening aLb 9a9wD9b/ , X t |

5
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viii. Sliding, powepperated door assemblies in an e
access serving an occupant load of fewer than 50
manually open in the direction of door leaf travel, kv
door opening force not exceeding 133 N, shall not be
quired to have the swingut feature. The required sig
shall be in letters not less than 25 mm high on a ¢
GNF aGAy3 oF O1l3INRdzyR YR
{[L59 ¢h ht9bc¢

i. Fire resistance rating of Doors, which open into exit
ridors, exit access corridors and into exit stairs shall ¢
ply with Table 3.3.a. and Table 3.3.b. unless specifig
18. FIRE RESISTARBHEING OF DOOR]| individual occupancies.

ii. Door fire rating is not requiredihere located in non
fire rated walls.

Table 3.3.a.: Fire Resistance Rating of Doors

D
O
O

EI SMO
DOOR LOCATION RE PKREO SELF CLOSING LATCHES AND LOCH
R

A OF

TI
N
G
90
Mi
1. Exit Stair nu| Yes SelfClosing Latches Only
te
S
90
Mi
2. Exit Passageway nu| Yes SelfClosing Latches Only
te
S
60
Mi
3. Exit Corridor of 1 hour fire rating nu| Yes SeltClosing Latches Only
te
s
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4. Exit Corridor of no fire rating on | . ire Not Required | Latches Only
e q
d
f/ﬁ Not
5. Service corridor of 1 hour fire rating nu Fjﬁé SelfClosing Table 3.2.
te |
d
S
N
6. Service corridor of no fire rating on| Yes Not Required | Table 3.2.
e
60
Mi
7. Elevator Lobby nu| Yes SeltClosing | Table 3.2.10
te
S
60
Mi
8. Garbage room nu| Yes SeltClosing Latches Only
te
S
DOOR LATCH
MAIN DOORS OF UNITS IN ENCLOSED ES
CORRIDOR FIITI\EIGRAT SMOKE PROOHR SELF CLOSINC AND
LOCKS
. . 60 . . Table
1. Apartment unit main door Minutes Not Required Not Required 327
. . . . 60 . . Table
2. Residential unit main door Minutes Not Required Not Required 327
. . 60 . . Table
3. Labor accommodation unit door Minutes Not Required Not Required 327
. . 60 . . Table
4. Staff accommodation unit door Minutes Not Required Not Required 327
. . 60 . Table
5. Hotel unit main door Minutes Not Required Yes 307
-None if
sprin-
6. Office unit main door {(é%red Not Required Yes '3I'a}2ble
Minutes, if
not
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sprin-
klered
60 . . Table
Minutes Not Required Not Required 307

&?nutes Not Required Not Required ;azt.)l7e
-None if
sprin-
klered

-60 : Table
Minutes, if Not Required Yes 32

not
sprin-
klered

7. Kitchen door in residential/ Apartment

8. Unit doors in open external corridor

9. Education class room doors

3.3. Stair

3.3.1.Stairs can be used as a component in the means of egress, whether interior or exterior to a building,
serve multiple functions, allowing normal occupant movement among floors of building, providing egress
during emergencies and fires and facilitating resand fire control operations by Fire fighters.

3.3.1.Exit Stair is that part of the means of egress which is separated from all other spaces of a building by
a fixed and permanent noncombustible construction, providing a protected way of travel toxth®IE-
charge.

3.3.2.Stair shall comply witfiable 3.1and Table 3.5However, type of Stair allowed and modifications, if
provided by individual occupancies as fierction 5 shall override the requirements éfble 3.4.

Table 3.4: Stair
ITEM REQUIEMENTS
i. The minimum required width of an exit stair serving up to 2000
sons shall not be less than 1200 mm and shall satisfy the egress
pacity.
ii. The minimum required width of an exit stair serving more than 2
persons shalhot be less than 1420 mm and shall satisfy the eg
capacity.
iii. Stair width shall not decrease in width along the direction of eg
travel.
iv. The required width of a stair shall be measured from wall to
clear available width of the step. (Ségure 3.6.9. The maximum

1. STAIRWIDTH

pg.61




@ EGPC Firerevention And Firefightingsuideline

EGPC

projections of handrails allowed in this required width is 200 mm
each side, at a height of 865 mn®65 mm.

i. Maximum height of riser shall not exceed 180 mm.

ii. Minimum height of riser shall ndite less than 100 mm.

iii. Riser heights shall be uniform throughout each stair flight betw|
2. STAIR RISER HEIGHT landings.

iv. Where riser heights are adjusted to comply with acceptable

treads, flights and arrangements in accordance Withure 3.13.a.
the maximum dference of dimension allowed in a flight is 10 mm

i. Minimum stair tread depth shall not be less than 280 mm.

3. STAIR TREAD DEPTH ii. The tread slope shall not exceed 21 mm/meter (slope of 1 in 4
iii. Tread depth shall be uniform throughout tk&ir. The maximum
difference of dimension allowed in a flight is 10 mm.

4. MINIMUM i. Head room on stairs shall not be less than 2030 mm, measure(
HEADROOM tically above a plane, parallel to the most forward projection of
stair tread.
i. Maximum height between landings shall not be more than 3
mm.

ii. Every stair shall have landing at the door opening and landing
shall not be less than the required stair width.
iii. Maximum landing area a stair door can encrogcits swing is ong
half of the required landing width.

iv. Landing width shall not decrease in width along the directio
egress travel. Landing width shall not be required to exceed 122(
in the direction of travel, provided that the stair has eagght run.

v. The landing slope shall not exceed 21 mm/meter (slope of 1 in

5. LANDINGS

i. Stair treads and landings shall be free of projections or lips that g
trip stair users.

ii. Stair treads and landings within the same stairway dieale con-
sistent surface traction.

6. SURFACES
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Figure3.5.: Stair Specifications

i. Stair treads and landings shall be free of projections or lips that g

trip stair users.
6. SURFACES ii. Stair treads and landings within the same stairway shall lcave

sistent surface traction.
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Figure 3.6.a.: Handrail projection, Stair Width Measurements
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Table 3.4: Stair
ITEM REQUIREMENTS
i. Every stair serving as an exit in Ld@pth and Low rise building
(having height up to 15 m), shall be separated from rest of the buil
areas by a construction of at least bleskrk and ensure 2 hour fir
7. STAIR resistance rating.

SEPARATION ii. Every stair serving as an exit in High depth, Midrise, (gawenght
FROM REST OF more than 15 m), High rise buildings and super figé buildings|
THE BUILDING shall be separated from rest of the building areas by a constructiq

AREAS RCC (Reinforced Concrete) and ensure 2 hour fire resistance rat

iii. Separation shall extend verticafrom the lowest level of the sta
to a point 3 m above the top most landing of the stairs or to the ¢
line.

iv. Elevators shall not be in a common shaft enclosure with stairw

8. PENETRATIONS
INTO STAIR
SPACE

i. Space within the stair shaibt be used for any other purpose thg
occupant exit and evacuation.

ii. Space under the stair shall not be used for any other purpose u
such space is fully isolated from the stair with 2 hour fire resistg
construction and entry/exit for such spee shall not be through th
stair enclosure enveloping that space.

iii. Only penetrations allowed into Stair enclosure are Fire Hose
Sprinkler Piping, Fire protection piping valves, electrical conduits
ing stair enclosure and fire detection and ralasystem wiring en
closed in metal conduits.

iv. Fire Hose Reel and Landing valve cabinets shall not be loca
the stair enclosure.

v. Pressurization ducting, AC units, Fan coil units, Ventilation d
water piping, heater piping, drainage piping:gtshall not be locate
in the stair enclosure.

9. ILLUMINATION
FOR STAIR

i. Exit stair shall be illuminated at all times that the building is o
pied. Lighting control devices that turn lighting on and off baseq
occupant movement or presence shiad permitted.

ii. Lighting control devices that dim the lighting levels within the
enclosure shall not be installed unless they provide a minimum of
candle (10.8 lux) of illumination within the exit enclosure measure|
the walking surface.

iii. Where stair is provided with Phodaminescent strips or marking
the lighting used to charge such Phdtoninescent materials shall ng
be controlled by motion sensors.

iv. Where stair is provided with window for illumination, such wind
pane shalbe fixed, 2 hour fire resistance rated and roperable.
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i. Stairs shall have handrails on both sides.

ii. Handrails on stairs shall be not less than 865 mm and not more
965 mm, above the surface of the tread, measured vertidallthe

top of the rail from the leading edge of the tread.

iii. The height of required handrails that form part of a guard shal
permitted to exceed 965 mm, but shall not exceed 1065 mm, m
ured vertically to the top of the rail from the leading edgfeéhe tread.
iv. Handrails shall be installed to provide a clearance of not less
57 mm between the handrail and the wall to which it is fastened.

v. Handrails shall be available within 760 mm of all portions of th¢
quired egress width.

vi. Whereintermediate handrails are provided because of the s
width exceeding 1750 mm, the minimum clear width between s
handrails shall be 510 mm. Along the natural path of travel

vii. Handrails shall continue for the full length of each flight of stai
viii. Inside handrails shall be continuous, graspable between fligh
landings.

ix. Inside handrails shall be continuous between flights at landin
X. Handrails shall have circular cross section with an outside diarn
of not less than 32 mm and haore than 51 mm.

xi. Handrail shape that is other than circular shall be with a perim
dimension of not less than 100 mm, but not more than 160 mm,
with the largest crossectional dimension not more than 57 mm, pr
vided that graspable edges are rounded so aprvide a radius o
not less than 3.2 mm.

xii. Handrail brackets shall not project horizontally beyond the s
of the handrail within 38 mm of the bottom of the handrail and p
vided that, for each additional 13 mm of handrail perimeter dimens
greater than 100 mm, the vertical clearance dimension of 38 mi
reduced by 3.2 mm.

xiii. Handrail brackets shall have edges with radius not less than
mm.

10. HANDRAILS
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SOME HANDRAIL SHAPES FOR ILLUSTRATION (See Table 3.4.10.
Figure3.7.: Handrail Specifications

i. Guards shall be provided for every elevated means of egress,
landing for stairs where elevated surface is more than 760 mm f
finished ground level.

ii. Such guards shall not encroach the required aladth of the stair.
iii. The height of guards shall be measured vertically to the top of
guard from the surface adjacent thereto.
iv. Guards shall be not less than 1200 mm high. In case of stair or
handrails that form part of a guard, the heigbt the guard can b
11. GUARDS reduced to 1065 mm.

v.Open guards, other than approved existing open guards, shall
intermediate rails or an ornamental pattern up to a height of 865 n
such that a sphere 150 mm in diameter is not able to pass througf
opening.
vi. The triangular openings formed by the riser, tread, and bottom
ement of a guardrail at the open side of a stair shall be of such
that a sphere 150 mm in diameter is not able to pass through the
angular opening.
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a. Exit stair treads shall incorporate a marking strip that is applied
paint/ coating or be a material that is integral with the nosing of each g
b. Surfaceapplied marking strips using adhesivacked tapes shall not b
used.

c. The marking i shall be installed along the horizontal leading edg
the step and shall extend the full width of the step.

d. The marking strip shall have a minimum horizontal width of 25 mm
a maximum width of 51 mm.

e. The marking strip shall be not more than 13 mm from the leading

of each step and shall not overlap the leading edge of the step by

than 13 mm down the vertical face of the step.

13. TREAD
MARKING

i. Winders are not allowed in Means of egressegtdor the following.
a. In Industrial occupancy to access equipment, mezzanine where €
ment access is required, Control room to access equipment and pr
line floor.

b. In Storage occupancy to access mezzanine which is ostpfage and
not office space.
c. In Retall areas to access mezzanines where goods are stored.
d. Private and Commercial Villa.
ii. Winders can be used in open stairs which are not exit stairs.
iii. Winders shall have tread depth of not less than 150 amul tread depth

14. WINDERS

of not less than 280 mm, at a point 305 mm from narrowest edge.
i. Industrial Equipment Access shall comply to the following.
a. Minimum Horizontal dimension of walkway, landing or platform sh
be 560 mm.
b. Minimum stair or ramp width shall be 560 mm
¢. Minimum tread width shall be 560 mm
15. EQUIPMENT d. Minimum tread depth shall be 255 mm
ACCESS e. Maximum riser height shall be 230 mm
f. Maximum height between landings shall be 3660 mm
g. Minimum head room shall be 2030 mm
h. Minimum width of door opening shall be 560 mm
i. Railhgs height shall be 865 mm to 965 mm and shall be permitted to
minate directly above top and bottom risers.
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3.4. Horizontal Exit

3.4.1.Horizontal exits shall be permitted to be substituted for other exits where the total egies
pacity and the total number of the other ndmorizontal exits leading outside the building is not I¢
than half (50%) that required for the entire area of the building or connected buildings, unless
wise permitted by Health care and detention ocengies.

3.4.2.Horizontal Exit shall comply witfable 3.1andTable 3.6However, allowance of horizontal exi
and modifications if provided by individual occupancies sections, shall override the requireme
Table3.6.

Table 3.6: Horizontal Exits

ITEMS REQUIREMENTS
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i. Every Fire compartment considered as horizontal exit shall

have at least one or 50% of the required number of exits with

quired exit capacity that is not a horizontal exit.

ii. Any fire compartment not having an exit leading directly to outs

shall be considered as part of an adjoining fire compartment witl

exit leading to the outside.

i. Fire barriers separating areas or buildings, forming horizontal

shall have minimum of 2 hour fire resistance rating, continuous f

ceiling to finished floor level of the areas it is separating.

ii. The floors on which the horizontal exit firarbier is omitted, shal

be separated from the floor having horizontal exit by at least 2 I

fire resistance rating.

iii. Vertical openings between the storey with horizontal exits

the open fire area storey shall be enclosed with 2 hour fire resists

rated construction.

iv. Where fire barriers serving horizontal exits terminate at outs

walls, and the outside wWis are at an angle of less than 180 degr

for a distance of 3 m on each side of the horizontal exit,
a. Such outside walls shall be 1 hour fire resistance rated wit
minutes rated openings protective, for a distance of 3 m on €
side of the horizontal exits.
b. Or one of the outside walls shall have -ad@ur fire resistance
rating with opening protective having a minimum 90 minutes
protection rating, for a distnce of 3 m from intersection with th
horizontal exit.

1. COMPARTMENTS

2. FIRE RATING

i. Every horizontal exit shall be arranged such that there are co
uously available paths of travel leading from each side of the

3. EXIT TO OUTSIDE zontal exit to stairway or corridor or syke proof enclosure or ramg
leading to outside the building.

i. Wherever either side of a horizontal exit is occupied the doors (
4. LOCKS in the horizontal exit shall be unlocked from the egress side.

I. The floor area on eitheside of a horizontal exit shall be sufficie
5. FLOOR AREA to hold the occupants of both floor areas and shall provide at lej

0.28 nf clear floor area per person.

i. Ducts penetrating fire barrier with horizontal exit shall have lis
fire dampers.

ii. Penetration of ducts shall not be allowed without dampers in
sprinklered buildings.

i. Doors shall be 90 minutes fire resistance rated.

ii. Doors shall swing in the direction of egress.

7. DOORS iii. Two-way swing fire doors with visioglass shall be permitted.
iv. All doors in horizontal exits shall be selbsing or automatic clos

ing.

6. PENETRATIONS
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v. All doors serving horizontal exit shall have approved vision p
i. Bridges serving horizontal exits between buildings shall have
barrier of 2 hour fire resistance rating extending vertically fr
ground or a point 3 m below the bridge to a point 3 m above
bridge or to the roof line, whichever is lowand horizontally for nof

8. BRIDGES less than 3 m to each side of the bridge.
SERVING AS ii. Any opening in such fire barriers shall be protected with fire d
HORIZONTAL assemblies or fixed fire window assemblies having a 45 minute
EXITS protection rating.
BETWEEN iii. Where bridge connectsuildings and serves egress in both dir
BUILDINGS tions, double egress doors shall be provided.

iv. Every bridge width shall be as wide as the building doors it
nects to but in no case shall be less than 1200 mm in width.

3.5. Smokeproof Enclosures
3.5.1. Smokeproof enclosure in a means of egress is designed to limit the entry and movemg
smoke and products of combustion produced by a fire. This can be achieved by using natural
tion, by using mechanical ventilation incorporaia vestibule, or by pressurizing the stair enclosu
3.5.2. Smokeproof enclosures shall comply withable 3.1and Table 3.7.However, allowance o
smokeproof enclosures and modifications if provided by individual occupancies sections, shal
ride the requirements of Tabl&.7.

Table 3.7: Smoke proof Enclosures
ITEM | REQUIREMENTS
i. A smokeproof enclosure shall be continuously enclosed by barr
having a 2hour fire resistance rating from the highest point to t
1. FIRE level ofexit discharge.
RATING ii. When smokeproof enclosure discharges into exit corridor or p
sageway, the exit passageway shall be separated from the rema|
of the building by a-hour fire resistance rating.
i. Access to any smokoof enclosure sall be through a vestibuls
or by way of an exterior balcony, unless the enclosure is pressui

2. ACCESS
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i. Where a vestibule is used, it shall be within théndr-rated
smokeproof enclosure and shall be considered part of #moke
proof enclosure.
ii. Vestibule door separating outside area shall be 90 minutes
3. VESTIBULE rated.
(LOBBY) iii. Vestibule door connecting smokgoof enclosure shall be 3
minutes fire rated.
iv. Vestibule doors shall be air leak proof and-skiking or auto-
maticclosing by the activation of smoke detector located within 3
of the vestibule door opening.
i. Every smokgroof enclosure shall discharge into a public way, i
a yard or court having direct access to a public way.
ii. When smokeproof enclosure discharges into exit corridor or p
sageway, such exit passageways shall be without openings,
than the entrance to the smokproof enclosure and the door oper
ing to the outside yard, court, or public way.
iii. When buildng is sprinklered, such direct discharge from smg
proof enclosure shall be 50% of the required number of exits
egress capacity.
i. Every vestibule using natural ventilation shall have a net area g
less than 1.5 Aof opening in an exterior wall facing an exterior cou
5. BY yard, or public space not less than 6 m in width.
NATURAL ii. Every vestibule using natural ventilation shall have a minimun
VENTILATION mension of not less than the required width of the corridor lead
to it and a dimension of not less than 1830 mm in the directiof
travel.

4. DIRECT
DISCHARGE

i. Every vestibule using mechanical ventilation shall have a dime
sion of not less than 1200 mm in width and not less than 1830 n
in the direction of travel.
ii. The vestibule shall be provided with not less than one air chal
per minute am the exhaust shall be 150% of the supply.
iii. Supply air shall enter and exhaust air shall discharge from th¢
vestibule through separate tightly constructed dedicated ducts.
iv. Supply air shall enter the vestibule at lower level, within 150 i
of thefloor level. The top of the exhaust register shall be located
not more than 150 mm below the top of the trap and shall be en
tirely within the smoke trap area.

v. Door leaves, when in the open position, shall not obstruct suc
duct arrangements.

6. BY
MECHANICAL
VENTILATION
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3.6. Exit passageways

3.6.1.Exit passageways in a means of egress serves as a horizontal means of exit travel that is s
and protected from fire in a manner similar to an enclosed interior exit stair. An exit passagew
be used to preserve theontinuity of the protected exit by connecting the stair that continues to
street floor.

3.6.2.Probably the most important benefit of an exit passageway is to serve as an extension of
tected stair where it is impractical to locate the stair @m exterior wall, by connecting to the exit
stair to transfer the occupants safely to an outside exit door.

3.6.3.Exit passageway also serve the buildings of extremely large area, such as shopping malls g
factories, where travel distances teach exits would be too excessive to meet the restrictions
connecting exit stairs at distances more than allowed travel distances.

3.6.4.Exit passageways shall comply withble 3.1and Table 3.8 However, allowance of Exit passag
ways and modificadns if provided by individual occupancies as Pection 5 shall override the re
quirements ofTable 3.8.

Table 3.8: Exit passageways
ITEM REQUIREMENTS

i. Every Exit passageways in Low depth and Low rise buildings
ing height up to 15 m), shall be separated from rest of the buil
areas by a construction to ensure 1 hour fire resistance rating.
ii. Every Exit passageways in High depth, Midrise-agll rise build-
1. FIRE RATING ings (having height more than 15 m), shall be separated from re
the building areas by a construction to ensure 2 hour fire resistg
rating.

iii. Separation shall extend vertically from the finished floor leve
the ceiling, providig complete enclosure for the exit corridor.

i. The width of an exit passageway shall be sized to accommg
the aggregate required capacity of all exits that discharge throu
except for Malls where occupants loads of Mall and tenantep
are not required to be aggregated.

il. Minimum of 1200 mm shall be provided for every exit corrig
unless the increased width is demanded by the egress width ¢
lation based on occupant load and as required by the individual
cupancies.

iii. Exitcorridor shall maintain a minimum width of 2/3 of the sti
width, unless where stair widths are required to be higher base
egress capacity demands and shall not reduce in width along
egress path.

i. Approved and listed Fire ratedwdows shall be permitted to b
installed on exit passageway walls only if the building is sprinkle
4. VALID EXIT PASSAGEWAYY i. Access to an exit shall not be through kitchens, storeroom;
other rooms or spaces subject to locking. $égure 316.c.for not
acceptable Exit passageways.

2. WIDTH

3. WINDOWS

| 3.7. Ramps
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3.7.1.Ramps used as means of egress shall complywitte 3.1and Table 3.9 However, allowance an
modifications of ramps, if provided by individual occupancies as per Séctatwall override the require
ments ofTable 3.9.

Table 3.9: Ramps

ITEMS REQUIREMENTS
i. The minimum width of a ramp shall not be less than 1200 mm.
1. RAMP WIDTH ii. Ramp width shall not decrease in width along the direction of eg
travel.

i. Maximum slope of a ramp shall not exceed 1 in 12 ratio.

2. SLOPE ii. Maximum cross slope of a ramp shall not exceed 1 in 48 ratio.

3. RISE i. Maximum rise of a single ramp run shall not exceed 760 mm.

4. PROJECTIONS i. Maximum pro;_ecthnallowed on ramp shall not exceed 114 mm
or below handrail height.

i. Ramps serving as means of egress shall be of permanent fixe
struction.

ii. Ramps shall be constructed of noncombustible or limited com
5. CONSTRUCTION tible material.

iii. Where fire-retardanttreated wood is used for ramp constructio
its height shall not exceed 760 mm and shall not have an area
than 277 m and it shall not occupy 50% of the room area it is seny

i. Landing shall have same width as tbatamp.

ii. Ramp floor and landings shall be solid and without perforations
iii. Ramps shall have landings located at the top, at the bottom, ar
door leaves opening onto the ramp.

iv. The slope of the landing shall be not steeper than 1 in 48.
6. LANDINGS v. Larding dimension shall not be less than 1525 mm in the direg
of travel.

vi. If ramp is not part of an accessible route and has straight run
landing dimension shall not be less than 1220 mm in the directio
travel.

vii. Any changes in ramp direati shall be made only at landing.

i. Ramps and landings with drayifs shall have curbs, walls, railings,
projecting surfaces that prevent people from traveling off the edgs
the ramp.

ii. Curbs or barriers shall be not less than 1@® in height.

7. DROPOFFS

i. Outside ramps shall be arranged to avoid any impediments to |
use by persons having a fear of high places. Outside ramps more
11 m above the finished ground level shall be provided with an op4
visual obstructio not less than 1220 mm in height.

ii. Outside ramps and landings shall be designed to minimize wate
cumulation on their surfaces.

8. OUTSIDE RAMP
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3.8. Area of Refuge
3.8.1.Area of Refuge is not mandated by Civil Defence. However, for super high rise buildirigg
height more than 90 m), or any large complex buildings, if the overall fire strategy demands an
refuge as part of the means of egress and an area of refuge for disabled occupants, the area o
shall comply with this section.
3.8.2. Area of Refuge is intended to provide temporary point of safety to allow delayed egress
from any level in the building and also serve disabled occupants to have temporary refuge.
3.8.3.Area of Refuge used as means of egress shall complyralith 3.1and Table 3.10.

Table 3.10: Area of Refuge

ITEMS REQUIREMENTS

i. Area of refuge shall be separated from remainder of the storey
fire barrier having minimum of 1 hour fire resistance rating.

1. SEPARATION ii. Ducts penetrating such barrier shall be provided with smoke ¢
ated dampers.

i. Doors serving area of refuge shall be 45 minutes fire rated, air

2. DOORS : . )
proof, selfclosing or automatic closing.

i. An Area Of Refuge shall hgwetected stair access leading to {
accessible storey that is one or more stories above or below a s
of exit discharge of the building, available which is not the sam
access into to area of refuge, such that egress continues from ar
refugewithout requiring return to the building spaces through whi
travel to the area of refuge occurred.

ii. The width of the protected stair required from area of refuge s
accommodate the occupant load that the area of refuge is desig
But in no caseelss than 1200 mm.

3. EXITS

i. Area of refuge in a building shall be based on a clear fire strate
a minimum area calculated based on occupants of 3 floors.

ii. Area of refuge shall be sized to accommodate one wheelchair g
of 760 mm x 1220 mnof every 200 occupants, or portion thereq
based on the occupant load served by the area of refuge.

iii. Such wheelchair spaces shall maintain the width of a meatr
egress to not less than that required for the occupant load served
to not less tlan 915 mm.

4. AREA

i. Area of refuge is preferred to be in fully sprinkler protected build
ii. Each elevator landing shall be provided with a-tmsy communi-
cation system, complete with using instructions in Arabic and En
to seek assistance, contact numbers etc., for communication bety
the elevator landing and the fire command center or a central cor
point. Two way communication system shall have both audio ang
ual signals

5. FIRE
SYSTEMS
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i. If area of refuge has an elevator and provides access from ar
NBFfFdAS G2 I+ LldzotAO 61 &3 A Gproaff
shaft with fire fighters emergency operations as per ASME A17.1]
B44, Safety Code for Elevators and Escadator

ii. The power supply to elevator shall be protected against interrup
from fire.

6. ELEVATOR

7. HORIZONTAL i. If area of refuge is created by horizontal exit as per Table 3.6., s
EXIT proof enclosure for elevator shaft is not required.

i. Every Area of refuge shall be identified by a sign, both in Arabig
8. SIGNAGE 9y It AaK | a a! w9! hC w9C} D9¢E
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3.9. Exit Discharge
3.9.1.EXxit discharge or Discharge from exit is defined as providing building occupants with a safe
travel from an exit to a public way.
3.9.2. Exits shall terminate directly, at a public way or at an exterior exit discharge, unless othi
provided inTable 3.12.
3.9.3.Exit Discharge in means of egress shall comply Ttiie 3.1and Table 3.12.

Table 3.12.: Exit Discharge

ITEMS REQUIREMENTS

i. For sprinkler protected buildings, minimum of 50 % of the requ
number of exits, and minimum of 50 % of the required egress capse
shall dischargelirectly to the outside of the building through yard
courts, open spaces or similar spaces to open to sky, leading to
1. NUMBER OF DIRECT DISCHAF way or directly to a public way.

EXITS TO OUTSIDE ii. For nonsprinklered buildings, 100% of the required number of
its, and 100% of the requid egress capacity, shall discharge dire
to outside the building through yards, courts, open spaces or sir
spaces to open to sky, leading to public way or directly to a public

i. Direct discharge shall be directly towards theblic way and not a
the back of the building where occupants still need to travel acrosg

2. LOCATION building exterior to reach point of safety of public way.

i. In sprinklered buildings, distance between poifiteait discharges
to outside shall not be less than 1/3 (Otierd) of the largest meas
urement of building diagonal distance.

ii. In nonsprinklered buildings, distance between point of exit ¢
3. DISTANCE BETWEEN POINTY charges to outside shall not be less than 1/2 (©a#) of the largest

EXIT DISCHARGE measurement of building diagonal distance.

iii. Exit discharges shall not be next to each other with common v
or fire walls. The points of Exit Discharges shall be separated from
other by a distance as per 3.12.4.i and ii.

i. An exit passageway that serves as a discharge from a stair enc
shall be separated from other parts of the building by construc
having the same fire resistance rating as those required for the
enclosure.

ii. Areas having exit dischgger through interior building spaces shall
protected with sprinklers.

iii. The entire area on the level of discharge shall be separated
areas below by construction having a fire resistance rating not
than that required for the exit enclosure

iv. Levels below the level of discharge in an atrium shall be perm
to be open to the level of discharge where such level of dischar
protected by sprinklers, fire rated construction and smoke partiti
or an engineered smoke control system.

4. PROTHION
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i. Discharge to roof is allowed only if the building is sprinklered a
continuous and safe means of egress from the roof is available.
5. DISCHARGE TO ROOF tionally, the roof/ceiling assembly construction shall have a fire
sistance rating naess than that required for the exit enclosure.

i. Stairs that continue to levels below the level of exit discharge,
be interrupted at the level of exit discharge by partitions, walls
fences, such thabccupants are guided outside the exit discharge
do not continue using stairs and miss the level of exit discharge.

6. SEPARATION AT LEVEL OF D
CHARGE

i. The exit discharge shall be arranged and marked to make clez
level of exit discharge, direction of egress to almavay. Stairs mark
7. MARKING ings shall be arranged so as to make clear the level and directi
egress to a public way.
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4. Capacity of Means of Egress

4.1. The Occupant Load

4.1.1.The Occupant Load is the total number of people or occupants that might occupy a building or portion

4.1.2.

4.1.3.

thereof at any one time.

The occupant load in any building or portion thereof shall be not less than the number of persons
determined by dividing the floor area assigned to that use by the occupant load factor for that use.

Where an exit serves more than one stomyly the occupant load of each storey considered indi-
vidually shall be used in computing the required capacity of the exit at that storey, provided that the
required egress capacity of the exit is not decreased in the direction of egress travel.

4.2. Egess Capacity

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

The total capacity of the means of egress for any storey, balcony, tier, or other occupied space shall
be sufficient for the occupant load thereof.

Where more than one means of egress exist in a building, the means of egrelse ghfaduch width
and capacity that the loss of any one means of egress leaves available not less than 50% of the re-
quired capacity.

Where means of egress from a storey above and a storey below converge at-anéaliete storey,
the capacity 6the means of egress from the point of convergence shall be not less than the sum of
the required capacity of the two means of egress.

The required capacity of a corridor shall be based on the occupant load that utilizes the corridor for
exit acces divided by the required number of exits to which the corridor connects, but the corridor
capacity shall be not less than the required capacity of the exit to which the corridor leads.

Where a single exit access leads to an exit, its capacéyms of width shall be not less than the
required capacity of the exit to which it leads.

Where more than one exit access leads to an exit, each exit shall have a width adequate for the num-
ber of persons it accommodates.

Where any requiredgress capacity from a balcony or mezzanine passes through the room below,
that required capacity shall be added to the required egress capacity of the room in which it is lo-
cated.

Street floor exits shall be sufficient for the occupant load®ftheet floor plus the required capacity

of stairs and ramps discharging through the street floor. However, in case of exits merging from
above and below street level, the egress capacity of street floor occupants shall not be added to that
of the mergingexits.

The width of means of egress shall be measured in the clear at the narrowest point of the egress
component under consideration.
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4.2.10. Projections within the means of egress of not more than 114 mm on each side shall be permitted at
a 96 mm height from finished floor level and below. In the case of stair and landing handrails form-
ing part of a guard, such projections shall be permitted at a height of 1065 mm.

4.2.11. Means of egress shall be continuously maintained free of all obstrsi©r impediments to full
instant use in the case of fire or other emergency.

4.3. Number of Means of Egress

4.3.1.Minimum number of means of egress from any storey or portion thereof shall be asapér 3.14.

Table 3.14.: Required Number of Mean$ Egress
CRITERIA NUMBER OF EXITS

i. ANY BUILDING, FLOOR, STOREY Minimum 2 Means of Egress

ii. OCCUPANT LOAD LESS THAN 500 Minimum 2 Exits

iii. OCCUPANT LOAD 50000 Not less than 3 of Egress

iv. OCCUPANT LOAD MORE THAN 1000 Not less than 4 of Egress

v. BALCONY, MEZZANINE, Minimum 2 Means of Egress

vi. OCCUPANT LOAD MORE THAN 6000 AT OUTDOORY Not less than 3 of Egress

vi. OCCUPANT LOAD MORE THAN 9000 AT OUTDOORY Not less than 4 of Egress

4.4. Remoteness of Means &gress
4.4.1. Exits shall be located, and exit access shall be arranged, so that exits are readily accessible at all times

4.4.2. Where exits are not immediately accessible from an open floor area, continuous passageways, aisles,
or corridors leading dactly to every exit shall be maintained and shall be arranged to provide access
for each occupant to not less than two exits by separate ways of travel, unless single exits are per-
mitted as per individual occupancies.

4.4.3. Exit access corridors shall yide access to not less than two approved exits, unless single exits are
permitted as per individual occupancies.

4.4.4. Exits, Exit access, or Exit Discharge shall be remotely located from each other and be arranged to
minimize the possibility that moréhin one has the potential to be blocked by any one fire or other
emergency condition.

5. Occupancy Specific Requirements
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5.1. Assembly, Group A, B, C.

5.1.1. The assembly occupancies shall comply with Table 3.17. Along with all other sedtienshafpter.
Where conflicts arise between this section and other sections of the Chapter or code, the require-
ments of this section shall prevail.

Table 3.17.: Assembly, Group A, B, C.

ITEM REQUIREMENTS

i. Every assemblgccupancy shall be provided with a main entrance/exit.
ii. The main entrance/exit shall be at the level of exit discharge or shall cot
to a stairway or ramp leading to a street.

iii. Each level of the assembly occupancy shall have access to the me
trance/exit.

iv. In assembly occupancies, other than those listed above, the mair
trance/exit shall be of a width that accommodates emaf (1/2) of the total
1. MAIN ENTRANCE AND E) occupant load.

v. Where the main entrance/exit from an assembly occupancy is throu
lobbyor foyer, the aggregate capacity of all exits from the lobby or foyer ¢
be permitted to provide the required capacity of the main entrance/exit,
gardless of whether all such exits serve as entrances to the building.
vi.In assembly occupancies whehere is no weldefined main entrance/exit
exits shall be permitted to be distributed around the perimeter of the build
provided that the total exit width furnishes not less than 100 percent of
width needed to accommodate the permitted occupanadi.

i. Balconies or mezzanines having an occupant load not exceeding 50 s
permitted to be served by a single means of egress, and such means of
shall be permitted to lead to the floor below.

ii. Balconies omezzanines having an occupant load exceedingdb® not ex-
2. SINGLE EXIT PERMISSI( ceeding 100, shall have not less than two remote means of egress, but
such means of egress shall be permitted to lead to the floor below
iii. A second means of egress shall not be requirechflighting and acces
catwalks, galleries, and gridirons above stage where a means of escap
floor or a roof is provided. Such single exit width shall not be less than 56(

i. Assembly Seating in a smoke protected area shall have the benefit of re

egress capacity, reduced restrictions of seating arrangement, providec

Safety Evaluation is submitted to Civil Defence for approval.

ii. All means of egress serving a ferotected assembly seating area sh

3 SMOKE PROTECTED ASS be provided with smoke control system to achieve the level of smoke a
' 9 less than 1830 mm above the floor of the means of egress.

BLY SEATING iii. Smokeprotected assembly seating shall be permitted to have a com
path oftravel of 15 m from any seat to a point where a person has a choi
two directions of egress travel.

iv. In smokeprotected assembly seating, the dead ends in aisle stairs sha
exceed a distance of 21 rows, unless the seats served by theaihebaksle are
not more than 40 seats from another aisle.
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v.In smokeprotected assembly seating, Travel distance from any seat to 1
est entrance to concourse shall not exceed 122m.

vi. The travel distance from the entrance to the vomitory portal or from
egress concourse to an approved egress stair, ramp, or walk at the bu
exterior shall not exceed 61 m.

5.2. Business, Group A, B, C.

5.2.1.The Business occupancies shall comply withle 3.19long with all other sections of this chapter.
Where conflicts arise between this section and other sections of the Chapter or code, the require-
ments of this section shall prevail.

Table 3.19.: Business , Group A, B, C.

ITEM REQUIREMENTS
i. A single exit door shall be permitted for a room or area with a total occu
load of less than 100 persons, provided the exit discharges directly to ol
at level of exit discharge and such travel to outside is not more than.30
ii. If stair is involved, it shall be either enclosed interior stair or outside
1. SINGLEXIT DOOR PERMI with total travel distance to outside, including travel distance within the sf

SION shall not exceed 30 m.
iii. A single outside stair shall be permitted to serve tiplé stories, provided
such stairs are not more than 4570 mm in height from the fire access lev,
iv. Rooms exceeding 28(*mn area requires 2 exit doors from that room, 1
motely located as pebection 4.4.
i. A singleexit Stair, separate to each storey shall be permitted for tiee/
building with a total occupant load of less than 30 persons per floor, proy
the exit stair discharges directly to outside at level of exit discharge and
travel to outside is nomore than 30 m.
ii. Such a stair, if interior, shall be fully enclosed and shall not serve any ¢
stories.
ii. Such a stair, if exterior and it is an outside stair, shall be permitted to 4
all stories.
iv. A single open Stair shall be permitted fo 2 storey, Single tenant, ful
sprinklered building, provided that full travel distance to outside including
travel distance within stair does not exceed 30 m.

2. SINGLE EXIT STAIR PERI
SION

5.15. Industrial, Group A, B, C. (Process, Manufacturing, Workshops)
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5.15.1. Thdndustrial, Group A, B, C. (Process, Manufacturing, Workshops) occupancies shall comply with
Table 3.36. Along with all other sections of this chapter. Where conflicts arise between this section
and other sections of this Chapter, the requirements of fl@stion shall prevail.

Table 3.36.: Industrial, Group A, B, C. (Process, Manufacturing, Workshops)

ITEM REQUIREMENTS

i. Incidental offices, showrooms, dining rooms and Kitchens shall be pern
1. MULTIPLE OCCUPANCY | inside the industrial occupancigsrovided they are separated from industri
areas by 1 hour fire resistance rated construction.

i. Noncombustible grated stair treads and noncombustible grated lan
floors shall be permitted.

ii. Industrial equipment access stairs aBiral stairs shall be permitted, pr
2. STAIRS vided it is used only to access equipment and not offices.

iii. Industrial equipment access doors, walkways, platforms, ramps, and

that serve as access for the involved equipment or storage space shall b
mitted.

i. Roller shutters are not permitted as exit doors. A swing exit door shg

3. DOORS :
provided as a means of egress.

i. Horizontal exit barrier shall have two fire door assemblies of which o

4. HORIZONTAL EXIT permitted to be an automatisliding fire door or automatic rolling fire shutte

i. Single exit is not permitted.

ii. 2 exits shall be provided from every storey or level or section aSg&ion
4.4 ofthis chapter.

iii. Not less than 1 exit shall Ipgovided such that exit can be reached withg
traversing to another storey.

iv. Single exit is permitted in storage areas, Equipment access provided it
5. SINGLE EXIT PERMISSI{ high hazard content area and total travel distance to outside the building
not exceed (S 3, NS 15 m).

v. Single exit from Office areas in industrial occupancy shall be permitted
vided the total travel distance from any point in the office to outside, inclug
travel on stair does not exceed (S 30 m, NS 15 m).
vi. All high hazard conterdreas shall be provided with not less than 2 exits
remotely located as pesection 4.4of this chapter.

i. Where exit access corridors, passageways and service corridors are prg
minimum width shall not be less than 1200 mm.

ii. Where racks and shelf are provided, they shall be installed 1200 mm
from the structure walls.

iii. Minimum width betwea racking or shelf shall not be less than 915 mm

6. CORRIDORS AND EXIT R
SAGEWAYS

i. Multi-tenant factories, group of factories shall be separated from each o
by 1 hour fire resistance rated construction.
7. SEPARATION ii. Exit access corridors where provided, in non sprinklerddstrial occupan
cies, shall be separated from other parts of the building by 1 hour fire
sistance rated construction.

6. Design, Installation, Inspection and Maintenance of Means of Egress
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6.1. General

6.1.1. The building owner, his appointegpresentative and the facility management is responsible to en-
sure that all the components of means of egress are installed, inspected, maintained and repaired to
serve their intended purpose during emergencies.

6.1.2. The building means of egress compureuch as doors, corridors, and stairs shall be inspected daily
to ensure they are not obstructed, and are not blocked at all times the building is occupied.

6.2. The Doors
6.2.1. Testing and Acceptance

COPHOMDPMD 522NE YR 2LISYyAy3a LINRPGISOGABS akKltt o065 i
ceptable test standards shall be.

6.2.1.2. Individual hardware such as locks, hinges, vision panels etc. or door core materials, panels, the Door
Assemby} as intended shall be registered by Civil Defence.

6.2.1.3. All door and opening protective manufacturers shall be registered. No door assembly shall be sold
or distributed without certification and license.

6.2.2. Design/ Specification/ Submittals

6.22.1. Door proposals, assignment of appropriate fire rating at locations intended to achieve required fire
protection, latches and arrangements shall be the responsibilities of the design consultant.

6.2.3. Installation

6.2.3.1. The installation of doors&mblies shall be carried out approved installer as per door manufactur-
er's installation instructions and shall comply with local regulations and the construction documents.

6.2.4. Installer Qualification

6.2.4.1. The license to the door installer is hem the training and certification by the door assembly
YIEydzFF OGdzNENJ 2 Ayadlktt YIydzZFl OGdz2NENR& LINE RdzO

6.2.5. Inspector Qualification

COHPPpPMD LyalLISOuAzy akKltf oS Oidng ardaidériakhg iDspectidds & LI2 \
shall be trained by door manufacturers.

6.2.5.2.Inspection shall be carried out in accordance with standard international inspection criteria .
6.2.6. Inspection
6.2.6.1.The following door assemblies shall be inspectedtasted annually.
a. Door leaves equipped with panic hardware or fire exit hardware.

b. Door assemblies in exit enclosures
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c. Electrically controlled egress doors
d. Door assemblies with special locking arrangements.

6.2.6.2. A written record of the ingptions and testing shall be signed and kept for inspection 6.2.6.3. Door
assemblies shall be visually inspected from both sides of the opening to assess the overall condition
of the door assembly.

6.2.6.4.As a minimum, the following items shall be viexif

a.Door labeling shall be verified to confirm the fire rating, valid test certifications and test standards
it was tested.

b. Floor space on both sides of the openings is clear of obstructions, and door leaves open fully and
close freely.

c. Forces required to set door leaves in motion and move to the fully open position do not exceed
the requirements ofSection 3.20f this chapter.

d. Latching and locking devices comply with requirementSeaaftion 3.2.
e. Releasing hardware devices are installed in accordanceSsittion 3.2.
f. Door leaves of paired openings are installed in accordanceSwithion 3.2.

g.Door closers are adjusted properly to control the closing speed of door leaves in accordance with
accessibility requirements.

h. Projection of door leaves into the path of egress does not exceed the encroachment permitted
by Section 3.2.

i. Powered door openings operate in accordance \@tttion 3.2.

j. Signage is intact and legible.

k. Security deices that impede egress are not installed on openings.
I. Ensure door hardware marking is present and intact.

m. Emergency lighting on accesmtrolled egress doors and doors equipped with delaggtess
locking systems is present and functioning.

n. Dar openings not in proper operating condition shall be repaired or replaced without delay

0. Door openings and the surrounding areas shall be kept clear of anything that could obstruct or
interfere with the free operation of the door.

p. Blocking or wedgg of doors in the open position shall be prohibited.

g. Seliclosing and automatic closing devices shall be kept in working condition at all times

7.1. Acceptable Test Standards and criteria
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7.1.1. All the Materials, Systems, Assemblies, equipmentiuets and Accessories, referred to in this chap-
ter with respect to Life Safety, Fire Safety and Emergency Services shall be Listed, Approved .

7.1.2. There is no year of edition mentioned against any test standards. It is the intent of the customers
seekirg laboratory tests and the test laboratories to follow the

G[!¢9{¢ 95L¢Lhb hC ¢19 ¢9{¢ {¢!b5! w53 !{ 1 b5 2]¢
¢19 51 ¢9¢0d

7.1.3. Fire resistance rated Door Assemblies shall satisfy any of the following tests as fieaspas re-
quired by the code.

i. UL 10B/10C, Standard for Fire Tests of Door Assemblies/ Standard for Positive Pressure Fire Tests
of Door Assemblies.

ii. UL 1784, Standard for Air Leakage Tests of Door Assemblies and Other Opening Protective
iii. NFPA 252, Standard methods of fire tests of door assemblies.

iv. EN 16341: Fire resistance and smoke control tests for door, shutter and, -aibésm window
assemblies and elements of building hardware. Fire resistance tests for doors, shutters and open
ablewindows.

v. EN 16342: Fire resistance and smoke control tests for door, shutter and -apéz window as-
semblies and elements of building hardwarBart 2: Fire resistance characterization test for ele-
ments of building hardware

vi. EN 16343: Fireresistance and smoke control tests for door and shutter assemblies,-aiplen
windows and elements of building hardwar®art 3: Smoke control test for door and shutter as-
semblies

vii. EN 14600: Doesets and operable windows with fire resisting and/or smoke control charac-
teristics- Requirements and classification

viii. EN 152691: Extended application of test results for fire resistance and/or smoke control for
door, shutter and opefable window assemblies, including their elements of building hardware
Part 1: General requirements

ix. EN 15262: EXAR Part 2: Fire resistance of hinged and pivoted steel émas and operable
windows

x. EN 1526B: EXAR Part 3: Fire resistanag hinged and pivoted timber doegets and operable
timber framed windows

xi. pr EN 15269 EXAR Part 4: Fire resistance of hinged and pivoted glazed-dets and shutter
assemblies.

xil. pr EN 1526%: EXAR, Part 5: Fire resistance of hinged gpigtoted metal framed glazed door
sets and operable windows
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xiii. pr EN 1526%: EXAR, Part 6: Fire resistance of timber sliding doors
xiv. EN 152697: EXAIR Part 7: Fire resistance for steel sliding dsets

xv. pr EN 15268: EXAR Part 8: Fire restance of timber horizontally folding doors.

Chapter No.: 3

pg.87




@ EGPC Firerevention And Firefightingsuideline

EGPC

:

Fire Extinguishers

In this Chapter:

. Definition of various types of fire extinguishers
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Classes of Fires and applicable categories of fire extinguishers

Inspection and maintenance of fire extinguishers

5

Intent of the Chapter:

To familiarize end users of various types of Fire Extinguishers.

To enable designers and owners to Choose extinguishers appropriately according to the hazard.

5

To regulate the inspection and maintenance of Fire Extinguishers.

1. Definitions:

1.1. General:

1.1.1 Gallon. U.S. Standard and Kilogram
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1U.S.gal=3.785 UL. 1 Kg = 1.8 Liter, Approx. (Units used in this chapter are either Kilograms
or USGallons. Conversion of Liter to Kg without knowing specific density, Liter conversion
to Kg is approximate.)
1.1.2 Kilogram
1 Kg = 2.20.lb (Pounds)
1.2. Fire Extinguishers

1.2.1. Class A Fire
Fires in ordinary combustible materials, such as wood, gi@per, rubber, and many plas-

tics.

1.2.2. Class B Fire
Fires in flammable liquids, combustible liquids, petroleum greases, tars, oitmseitl

paints, solvents, lacquers, alcohols, and flammable gases.

1.2.3. Class C Fire
Fires that involve energizeaslectrical equipment.

1.2.4. Class D Fire
Fires in combustible metals, such as magnesium, titanium, zirconium, sodium, lithium, and

potassium.

1.2.5. Class K Fire
Fires in cooking appliances that involve combustible cooking media (vegetable or animal

oils and fats).

1.2.6. Light (Low) Hazard
Light hazard occupancies are locations where the total amount of Class A combustible ma-

terials, including furnishings, de@ions, and contents, is of minor quantity. This can in-
clude some buildings or rooms occupied as offices, classrooms, churches, assembly halls,
guest room areas of hotels/motels, and so forth. This classification anticipates that the ma-
jority of content tems are either noncombustible or so arranged that a fire is not likely to
spread rapidly. Small amounts of Class B flammables used for duplicating machines, art de-
partments, and so forth, are included, provided that they are kept in closed containers and
safely stored.

1.2.7. Ordinary (Moderate) Hazard
Ordinary hazard occupancies are locations where the total amount of Class A combustibles

and Class B flammables are present in greater amounts than expected under light (low)

hazard occupancies. These opancies could consist of dining areas, mercantile shops and
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allied storage, light manufacturing, research operations, auto showrooms, parking garages,
workshop or support service areas, and warehouses containing Class | or Class || commodi-

ties, Fire Fighihg Systems, and Definitions.

1.2.8. Extra (High) Hazard

Extra hazard occupancies are locations where the total amount of Class A combustibles and
Class B flammables present, in storage, production, use, finished product, or combination
thereof, is overand above those expected in occupancies classed as ordinary (moderate)
hazard. These occupancies could consist of woodworking; vehicle repair; aircraft and boat
servicing; cooking areas; individual product display showrooms; product convention center
disphys; and storage and manufacturing processes such as painting, dipping, and coating
including flammable liquid handling. Also included is warehousing ofnoicess storage

of other than Class | and Class || commodities.

1.2.9. Carbon Dioxide

1.2.10.

1.2.11.

1.2.12.

1.2.13.

1.2.14.

A colorless, odorless, electrically naronductive inert gas that is a suitable medium for
extinguishing Class B and Class C fires.

Dry Chemical
A mixture of finely divided solid particles, usually sodium bicarbongi@tassium bicar-

bonate-, or ammoniumphosphatebased with added particulate material supplemented
by special treatment to provide resistance to packing, and moisture absorption (caking),
and to promote proper flow characteristics.

Wet Chemical
Wet chemicals include, but are not lirad to, solutions of water and potassium acetate,

potassium carbonate, potassium citrate, or any combinations thereof

Dry Powder
Solid materials in powder or granular form designed to extinguish Class D combustible

metal fires by crusting, smotheun or heattransferring means.

Film Forming Foam
The filmforming foam agents referenced in this standard are AFFF (aqueou®ifitnng

foam) and FFFP (filorming fluoroprotein foam).

High Pressure Cylinder
For the purposes of this stdard, highpressure cylinders (and cartridges) are those con-

taining nitrogen, compressed air, carbon dioxide, or other gases at a pressure higher than
500 psi (3447 k Pa) at 70°F (21°C).
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1.2.15.

1.2.16.

1.2.17.
1.2.18.
1.2.19.

1.2.20.

1.2.21.

1.2.22.

1.2.23.

Low Pressure Cylinder
For the purposes of this standardwepressure cylinders are those containing fire extin-

guishing agent (medium), nitrogen, compressed air, or other compressed gases at a service
pressure of 500 psi (3447 k Pa) or lower at 70°F (21°C).

Portable Fire Extinguisher
Portable fire extiguishers are intended as a first line of defense to cope with fires of lim-

ited size. They are needed even if the property is equipped with automatic sprinklers, stand-
pipe and hose, or other fixed protection equipment.

Extinguisher Service Pressure
The normal operating pressure as indicated on the nameplate or cylinder of a fire extin-

guisher.

Factory Test Pressure
The pressure at which a shell was tested at time of manufacture. This pressure is shown on

the nameplate.

Recharging
The replacement of the extinguishing agent (also includes the expellant for certain types of

fire extinguishers).

Servicing
Includes one or more of the following: (a) maintenance, (b) recharging, (c)-btatro test-

ing

Cartridge Opated Fire Extinguisher
A fire extinguisher in which the expellant gas is in a separate container from the agent

storage container.

Norrechargeable Extinguisher
A nonrechargeable (nomefillable) fire extinguisher is not capable of (nor inded to be

capable of) undergoing complete maintenance, hysdtatic testing, and being restored to
its full operating capability by the standard practices used by fire equipment dealers and
distributors.

Portable Fire Extinguisher
A portable devie, carried or on wheels and operated by hand, containing an extinguishing

agent that can be expelled under pressure for the purpose of suppressing or extinguishing

fire.
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1.2.24. Rechargeable Extinguisher

A rechargeable (refillable) fire extinguisher igpable of undergoing complete mainte-
nance, including internal inspection of the pressure vessel, replacement of all substandard

parts and seals, and hydstatic testing.

1.2.25. General Use Residential Extinguisher

A fire extinguisher that has been spéwlly investigated, tested, and listed for use only in
and around the home (oreand two-family dwellings and living units within multifamily

structures) for the purpose of suppressing or extinguishing a fire.

1.2.26. Selexpellant Fire Extinguisher

Afire extinguisher in which the agents have sufficient vapor pressure at normal operating

temperatures to expel themselves

1.2.28. Wheeled Type Extinguisher

2.1. Intention

2.1.1.

2.1.2.

A portable fire extinguisher equipped with a carriage and wheels intended to be trans-

ported to thefire by one person.

Portable Fire Extinguishers are the best available first response to tackle the fire at its
incipient stage. The intention of this chapter is to provide a guideline about the types
of extinguishers applicable to various natures of fires.

However, usage of fire extinguishers shall be limited to informed and trained person-
nel. Any fire can grow into catastrophe within minutes. It is not the intention of Civil
Defence nor recommendation for people to stay within fire vicinity to fight fires with
portable extinguishers, unless the fire is manageable scale and person using the ex-
tinguisher is trained.

2.2. Basic Awareness

2.2.1. The following are the basic steps necessary to put a fire extinguisher into operation:

2.2.2.

a. Recognition of equipment asfire extinguisher
b. Selection and suitability of a fire extinguisher
c. Transport of a fire extinguisher to the fire

d. Actuation of the fire extinguisher

e. Application of the extinguishiragent to the fire

When a fire extinguisher is being selected, the following physical conditions should be
considered.

2.2.2.1. Gross Weight: In the selection of a fire extinguisher, the physical ability of the

user should be contemplated. When thieazard exceeds the capability of a hand

portable fire extinguisher, wheeled fire extinguishers or fixed systems should be
considered.

2.2.2.2. Corrosion: In some fire extinguisher installations, there exists a possibility of ex-

posing the fire extinguisheto a corrosive atmosphere. Where this is the case,
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consideration should be given to providing the fire extinguishers so exposed with
proper protection or providing fire extinguishers that have been found suitable
for use in these conditions.

2.2.2.3. Agat Reaction: The possibility of adverse reactions, contamination, or other ef-
fects of an extinguishing agent on either manufacturing processes or on equip-
ment or both, should be considered in the selection of a fire extinguisher.

2.2.2.4. Wheeled Units: Vdne wheeled fire extinguishers are used, consideration should
be given to the mobility of the fire extinguisher within the area in which it will be
used. For outdoor locations, the use of proper rubkieed or widerimmed
wheel designs should be considdreaccording to terrain. For indoor locations, the
size of doorways and passages should be large enough to permit ready passage of
the fire extinguisher.

2.2.2.5. Wind and Draft: If the hazard is subject to winds or draft, the use of fire extin-
guishers andagents having sufficient range to overcome these conditions should
be considered.

2.2.2.6. Availability of Personnel: Consideration should be given to the number of per-
sons available to operate the fire extinguishers, the degree of training provided,
andthe physical capability of the operators.

2.2.3. Extinguishers should be kept near a door that can be used as an escape route.

2.2.4. Stay low. Avoid breathing the heated smoke, vapors, or fumes as much as possible, as
well as the extinguishing agents.

2.2.5. If you feel confident in attacking the fire, use the appropriate-figiting equipment.

If the fire is not extinguished quickly, get out of the building, closing door(s) behind
you, and do not reenter until the facility management handles the igent and Civil
Defence personnel evaluate the situation.

2.2.6. A fire creates conditions of stress and intense excitement. Under these conditions, the
choice of a correct fire extinguisher needs to be made quickly. The protection plan-
ner/Facility Managment/Authorized First Responder can help to ensure selection of
the correct fire extinguisher by using the following procedures:

a) Locating the Fire extinguisher near fire hazards for which they are suitable.
b) Using fire extinguishers suitable for more thame class of fire.

c) Marking clearly the intended use.

d) Training employees in the use of proper fire extinguishers.

HOHDPT® ¢KS dzaS 2F O02yallAOdz2dza YINJAy3a (2 NX
particularly important where fire extinguigihs are grouped or where multiple fire
hazards are present in an area.

2.2.8. Obsolete Extinguishers

2.2.8.1. The following types of extinguishers are considered obsolete and should be re-
moved from service and replaced
a. Soda acid types
b. Vaporizingiduid
c. Cartridgeoperated water
d. Cartridgeoperated loaded stream
E. Copper or brass shell fire extinguishers (excluding pump tanks) jdipedoft
solder or rivets
f. Extinguishers rated prior to 1955 and marked,B>1 on the nameplate
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g. Fire extinguishers not listed or labeled
h. Halon 1211 and Halon 1301 Agents
2.2.9. Training

2.29.1. At least 25 % of the Security personnel, Occupants, Employees and Supervisory
personnel of each occupancy shall be trained on basic fire awareness, types, use
and operation of fire extinguishers in emergency situation.

2.2.9.2. The training ah be conducted by an authorized agency by the Civil Defence

2.3. General Requirements
2.3.1. The General requirements of Fire Extinguisher shall be as per Table 4.1
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Table 4.1. General Requirements of Fire Extinguishers

AS PER THE TEST LABORATORIES FOLLOWING ARE THE RATING CRITE
i. Class MRating. Tested on Wood
1. EXTINGUISHER ii. Class BRating. Tested on 5.1 cm deptkhaptane fires in square pans.
RATING iii. Class Rating. No fire test. Agent must benanconductor of electricity
iv.  Class [Rating. Special tests on specific combustible metal fires
V. Class IRating. Special tests on cooking appliances using combustible cq
ing media (vegetable or animal oils and fats)
i The classification of fire extinguishers shall consist of a letter that indig
the clasof fire on which a fire extinguisher has been found to be effect
preceded by a rating number (Class A and Class B only) that indicates t
ative extinguishig effectiveness.
ii. Fire extinguishers classified for use on Class C, Class D, or Class K haz
not be required to have a number preceding the classification letter.
iii. Class AThe Fires involving ordinary combustible solid materials suc
wood, clot, paper, rubber, and many other plastics.
iv.  Class BThe Fires involving flammable liquids, combustible liquids, all pg
leum based products, solvents, paints, chemicals and flammable gases
V. Class CThe Fires involving energized electrical equipment due to ignitig
electrical nature.

2. EXTINGUISHER Vi. Class Drhe Fires involving combustible metals, such as magnesium, titar
CLASSIFICATION zirconium, sodium, lithium, and potassium.
Vii. Class KThe Fires involving cooking appiézs due to combustible cookin
media such as vegetable oils and animal fats etc.
1. LABELING

i.  An extinguisher labeling for example (UL Listédjp: 10B: @ O2y @
followinginformation.
a. Extinguisher is capable of extinguishing Class A fire with equiva
of 2.5 gallons of water (Number 1=1.25 Gal of water, number 2
Gal of water, number 3=3.25 Gal of water etc.)
b. Extinguisher is capable of extinguishing class B fire with a capag
10 ft. of coverage. (Number against B implies square foot cove
of extinguisher for class B fires)

C. c. Extinguisher is also applicable to ClasseS énd is nortonduc-
tive (Usually there are no numbers against C)
THE FOLLOWING ITEMS SHOULD BE EVALUATED BEFORE SELECTING,
AND DISTRIBUTING PORTABLE FIRE EXTINGUISHERS :

i. Area and arrangement of the building occupancy conditions
ii. Severity of the hazard
3. PLANNING iii.  Anticipated classes of fire
iv.  Other protective systems or devices
V. Distances to be traveled to reach fire extinguishers
vi.  Anticipated rate of fire spread
Vii. Intensity and rate of heat development
viil. Smoke contributed by the burning materials
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ix.  Accessibility of a fire to close approach with portable fire extinguishers

i. Portable fire extinguishers shall be maintained in a fully charged and ope
condition and shall be kept in their designated places at all times when
are not being used.

ii. Fire extinguishers shall be conspicuously located where they will be re
accessible and immediately available in the event of fire. Preferably,
shall be located along normal paths of travel, including exits from areas.

iii. Before installing any firextinguishing equipment, read and understand t
installation and use instruiins, including the limitations, cautions, af
gl NYyAy3a O2ydGFrAySR 2y GKS Sl dzi LYY

iv. Portable extinguishers shall be installed in an accessible spot, free from |
ing by storage and equipment, and near room exits that providesoape
route.

v.  The extinguisher should be easy to reach and remove and should be g

4. INSTALLATION where it will not be damaged.

vi.  Portable extinguishers shall be installed on hangers or in the brackets
plied by the manufacturer, mounted in cabinets, or placed loalges.

vil. Extinguishers shall be placed so that the operating instructions on the ¢
guisher face outward.
Viii. Fire extinguishers shall not be installed / placed in any areas where the

peratures outside of the listed temperature range shown on the firenex
guisher label. Generally the fire extinguishers are permitted to be installg

the areas where temperatures ranging fromCito 49C.

iIX.  Fire extinguishers cabinets shall not be kept locked in any case with in t
facility. While installation, all thére extinguishers shall be fully charged a
readyfor use in case of an emergency.

Figure 4.1.: Symbols for Fire Extinguisher Classes

i Most fires produce toxic decomposition products of combustion, and s
materials carproduce highly toxic gases. Fires can also consume availab
ygenor produce dangerouslyhigh exposureto convicted orradiated heat.

5. SAFETY
PRECAUTIONS
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All of these can affect the degreeto which a fire can be safelyapproached
with extinguishingequipment.

ii. Discharging portable fire extinguishers from too close a distance on co
grease fires can cause splashing of the burning grease or oil and spre
fire. The recommended distance for operating portable fire extinguist
must be taking.

iii. Portable fie extinguishers should not be installed adjacent to the locatio
a potential fire hazard but should be accessible to the hazard.

iv. Halogenated agent extinguisher labels contain information such as the
mum volume of room that can be properly and sgfptotected.

v.  When using these extinguishers, avoid breathing the discharged agent ¢
gases produced by the thermal decomposition of the agent.

vi. Evacuate and ventilate the area immediately after use.

Vi, Carbon dioxide fire extinguishers contain an extiisging agent that will not
supportlife when used in sufficient concentration to extinguish a fire. ]
use of a carbon dioxide extinguisher(s) in anwemtilated space can diluts
the oxygensupply.Prolongedoccupancyof suchspacescanresultin lossof
consciousnesdue to oxygendeficiency.

viii. Extinguishers not classified for Class C hazards present a shock hazard
on fires involving energized electrical equipment.

iX. Dry chemical extinguishers, when used in a smaNemtilated area, can re
duce vsibility for a period of up to several minutes

X. For confined spaces, prominent caution labels on the fire extinguisher,
ing signs at entry points, provision for remote application, ektragrange
fire extinguisher nozzles, special ventilation, prarisif breathing apparatus
and other personal protective equipment, and adequate training of perg
nel are among the measures that should be considered.

1. GENERAL

I. Persons who are expected to use a fire extinguisher should be made fa
withl £t AYyTF2NXYIFGA2y O2y il AySR AY
instruction manual.

6. OPERATION ii. Proper operation of a fire extinguisher requires the operator to execute

AND USE eral basicsteps in a certain sequence. The fire extinguisher designer, thg
proval agencies, the installer, and the protection planner can influence s
icantly the ease and likelihood of these steps being accomplished propeg

iii. Where employees have not beemained, operation of fire extinguisher
could be seriously delayed, the extinguishing material could be wasted
to poor application techniques, and more fire extinguishers could have t
used, or the fire could possibly not be extinguished.

2. RECOGNON OF EQUIPMENT AS AN EXTINGUISHER

I. Permanent marking on the front of fire extinguishers shall be present,

cating their purpose, content and usage.

il. Additional signage, not a part of the device, shall be provided to indicatg
location of a fire exhguisher. These preferably should be standardi
0KNRdza3K2dziT GKS LINRPLISNI& a2 GKI G
Thesemarkings couldbe in the form of electric lights, placards,mounting
boards,overheadsigns,color panelsor stripes,or cabinets.

iii. If fire extinguishers are located along the normal exit paths from an area,
sonnel are more inclined to take them and return to the site of a fire.

3. TRANSPORT OF A FIRE EXTINGUISHER TO THE FIRE
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i.  Afire extinguisher should be mounted and laa@to it can be easily remove
in a fire emergency and brought to the site of the fire as quickly as poss
It should be readily accessible without need for moving or climbing
stock, materials or equipment.

il. Quick transport of an extinguishdepends on several factors such as wei
of the extinguisher, travel distance to fire location, using stairs, using glq
congestion of premises, and physical ability of the user-ghaening shall
address all these issues to successful and efficisatad fire extinguishers.

iii. In the case of wheeled fire extinguishers, the width of aisles and ways an
nature of the flooring and outside grounds over which the fire extinguis
needs to be moved should be taken into account.

4. ACTUATION OF FIRENEXUISHER

i. Once the fire extinguisher has been transported to the fire site, it sh
be placedinto operation without delay. Employees should be famil
with any steps needed to actuate any fire extinguisher. Here is wh
previous training isnost valuable, since there is little time to stop ar
read operating instructionsn the nameplate.

ii. Position for Operation. The intended position for operation is usu
marked on the fire extinguisher. When the position of operation is o
ous (such as whenne hand holds the fire extinguisher and the oth
hand holds the nozzle), this information can be omitted.

iii. Removal of Restraining or Locking Devices. Many fire extinguishers
an operation safeguard or locking device that prevents accidental a
tion. The most common device is a lock pin or ring pin that needs t
withdrawn before operation.

6. OPERATION
AND USE

iv. Start of Discharge. This requires one or more of several actions su
turning or squeezing a valve handle or lever, pushing a lever, or pum
V. Agent Appliciion. This act involves direction of the stream of extingui

ing agent onto the fire. Nameplate information has advisory notes
garding the application of the agent to different types of fires.
vi. WSYSYOSNI GKS at! {{é¢ 62NROD
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Pull the pin (or other {«i
motion) to unlock the
exlinguisher.

im
Aim at the base (bottom)
of the fire and stand 6 =
10 feet away,

Nqueeze

Squeeze the lever to
discharge the agent.

(Sweep &
g ra hetanee 187
SIMPLE WORD,
FIRE FREE HOUSEHOLD

G Aaldk G2l (3 9diua Aainall 3y _ad) A0k

Fire Extinguisher Extinguishing Cabinet Mobile Fire Extinguisher

Figure 4.2.: FirExtinguisher Signage for various locations
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2.4. Types of Fire Extinguishers
2.4.1. The Selection of Fire Extinguishers shall be based on Table 4.2.

Table 4.2: Types and Selection of Fire Extinguishers
ITEMS \ REQUIREMENTS

1. DESCRIPTION

. The most popular type is the 2% gal (9.46 L) stqmexbsure water fire extin
guisher. These fire extinguishers are being used to replace inverting tyg
water fire extinguishers (soda acid and cartricgperated water) that are ng
longermanufactured. An important advantage of the storpressure water
type, as opposed to inverting types, is its ability to be discharged intel
tently. Somemodelsare suitablefor use atfreezingconditions whercharged
asspecifiedon the nameplate.

ii. Thisincludes water, antifreeze, wetting agent, and loaded stream fire e
guishers. These fire extinguishers are intended primarily for use on Cl
fires. The stream initially should be directed at the base of the flames. 4

1. WATER TYPE extinguish of flames, it ghuld be directed generally at smoldering or glowi

surfaces. Application should begin as close as possible to the fire- [
aSIiSR FTANBAa aKz2dAZ R 0SS (K2NRdJIAK
F LI NGé G2 STFFSOL O2YLX SGS SEdGAy3
2. APPLICATION
I Class Aires, Wood, Paper, Textile, Garbage, Furniture, Residential Plast
terior decor.
3. NOT SUITABLE FOR
i. Class B fires, Flammable Liquids.
ii. Class C fires, Electrical equipment, Office equipment, Computers.
iii. Class K Fires, Cooking fires, Kitchen, greddees.

WATER TYPE EXTINGUISHER FOR ILLUSTRATION

1. DESCRIPTION

I.  AFFF (aqueous fikiorming foam) a type firextinguishersare rated for
use on both Class A and Class B fires.

il. They are not suitabléor usein freezingtemperatures.An advantageof this
type of extinguisherwhen used onClassB flammableliquid fires of appre-
ciable depth is the ability of the agentto float on and securethe liquid
surface,which helpsto preventre-ignition.
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iii. Fire extinguishers of these types are usually available in hand portable m

of 1.6 gal (6 L) and 2% gal (9.46 L) and in wheeled models having a lig

2. FOAM TYPE pacity of 33 gal (125 L). These fire extinguishers have ratings of 2B\:3L
A: 20B, and 20A: 160-B, respectively.

iv.  The extinguishing agent is a solution of flonming surfactant in water thai
forms mechanical foam when discharged through an aspirating nozzle.

v.  On Class A fires, the agent acts as both a coolant and penetrate to ré
temperatures to below the ignition level.

vi.  On Class B fires, the agent acts as a barrier to exclude air or oxygen frg
fuel surface.

Vii. On flammable liquid fires of appreciable depth, best results are obta
when the discharge from the fire extinguisher is playgginst the inside o
the back wall of the vat or tank just above the burning surface to permit
natural spread of the agent back over the burning liquid. If this canno
done, the operator should stand far enough away from the fire to allow
agentto fall lightly upon the burning surface the stream should not be di
rected into the burning liquid. Where possible, the operator should W
around the fire while directing the stream to get maximum coverage du
the discharge period.

viii. For fires in orthary combustible materials, the agent can be used to coal
the burning surface directly. For flammabigquid spill fires, the agent could
be flowed over a burning surface by bouncing it off the floor just in front
the burning area.

ix.  Filmforming foam agnts are not effective on flammable liquids and gasg
escaping under pressure or cookigrease fires.

2. APPLICATION

I. Class A fires, Wood, Paper, Textile, Garbage, Furniture, Residential Pla
terior decor.
ii. Class B fires, Flammable Liquids
3. NOT SUITABLE FOR
i. Class C fire, Electrical equipment, Office equipment, Computers. B
4C ambient temperatures

FOAM TYPE EXTINGUISHER FOR ILLUSTRATION

1. CARBON DIOXIDE (CO2)
i. The principal advantage of CO2 (carbon dioxide) fire extinguishers i

3. CO2TYPE the agent does noteave a residue after use. This can be a signifi
factor where protection is needed for delicate and costly electro
equipment.
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ii. Carbon dioxide extinguishers are listed for use on a Class B and (
fire. Since the agent is discharged in the fafra gas/snow cloud, it ha|
a relatively short range of 3 ft. to 8 ft. (1 mto 2.4 m).

iii. Thus, initial application needs to start reasonably close to the fire. Q
fires, the discharge should be directed at the base of the flames. Th¢
charge should bapplied to the burning surface even after the flam
are extinguished to allow added time for cooling and to prevent posg
re-flash.

iv. The most commonly used method of agent application on contai
flammable liquid fires is to start at the near edge aliect the dischargg
in a slow, sidg¢o-sides weeping motion, gradually progressing tows
the back of the fire. The other method is called overhead application.
discharge horn is directed in a dagger or downward position (at an g
of about 45 degees toward the center of the burning area. Genera
the horn is not moved, as in the other method, because the disch
stream enters the fire from above and spreads out in all directions
the burning surface. For spill fires, the sieside sweemg motion
could give better.

V. On fires involving electrical equipment, discharge should be directe
the source of the flames. It is important to-@mergize the equipment a
soon as possible to eliminate the potential ofignition. These agent
are rot suitable for use on pressurized fuel fires or coolgngase fires.

2. APPLICATION

i. Class C fires, Electric equipment, office equipment, computers, prin
machines, copy machines.

il. Class B fires, Flammable Liquids.

3. NOT SUITABLE FOR

i. Water solubléflammable liquids such as alcohol, acetone, esters, and

tones.

CO2 TYPE EXTINGUISHER FOR ILLUSTRATION

1. DRY POWDER (MULTI PURPOSE)

I. Fire extinguishers of this type contain an ammonium phosphate |
agent. Hand fireextinguishers are available with fire extinguish ratir
of 1-A to 20-A and 10B: C to 12@: C and wheeled models with fire ¢
tinguish ratings of 2@\ to 4GA and 60B: C to 326B: C.
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4. DRY POWDER ii. Multipurpose agents are used in exactly the same manner as ordi
TYPE dry chemical agents on Class B fires. For use on Class A fires, the|
purpose agent has the additional characteristic of softening and stig
when in contact with hot surfaces. In this way, it can adhere to buri
materials and form a coating that Wwimother and isolate the fuel fron

air.

iii. When applying the agent, it is important to try to coat all burning ar
in order to eliminate or minimize the number of small embers that cq
be a potential source of rgnition. The agent itself has little cliag ef-
fect and, because of its surface coating characteristic, it cannot pene
below the burning surface. For this reason, extinguish of e=sied
fires could possibly not be accomplished unless the agent is dischg
below the surface or the matal is broken apart and spread out.

iv. Fire extinguishers with a Class B rating can extinguish a fire inv(
combustible cooking media (vegetable or animal oils and fats).
V. Only fire extinguishers having a Class K rating are recommended fq

on cookinggrease fires.
4. DRY POWDER | 5 APPLICATION

TYPE I Class A fires, Wood, Paper, Textile, Garbage, Furniture, Residentig

tic, Interior décor.

ii. Class B fires, Flammable Liquids.

iii. Class C fires, Electric equipment, office equipment, computers, pril
machines, copy machines.

iv. Chss D fires, Metal fires involving magnesium, titanium, zirconium
dium, lithium, and potassium.

3. NOT SUITABLE FOR
i. Though it is multipurpose, Class rating should be strictly followe

DRY POWDER EXTINGUISHER FOR ILLUSTRATION

1. DRY CHEMICAL

i. Due to the different designs and the various types of dry chemical ag
choosing the most suitable dry chemical fire extinguisher requires ca
evaluation.

il. Hand portable models have a discharge stream that ranges from ]
to 30 ft. (3 m to 9 m)depending on fire extinguisher size. Compared v

5. DRY CHEMICAL
TYPE
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carbon dioxide or halogenated agent fire extinguishers, they will
perform better under windy conditions.

iii. Dry chemical fire extinguishers are available in two basic styles: si
pressure and caridge-operated. The storeghressure (rechargeable
type is the most widely used and is best suited where infrequent u
anticipated and where skilled personnel with professional rechg
equipment are available.

iv. The cartridgeoperated type has the advaage of being quickly refille
in remote locations without the need for special equipment.
V. Some dry chemical models can be equipped with f@arge (high veloc

ity) nozzles or applicators that are beneficial in applying the agent u
certain special firdighting conditions.

Vi. The potassium and urgaotassium base bicarbonate agents are selec
in preference to sodium bicarbonate, principally because of their gre
fire extinguishing capabilities. If corrosion is not a factor, potassium ¢
ride can alsdoe included in this group.

Vil. The ammonium phosphate base agent (multipurpose) is the only
chemical agent that is suitable for Class A protection. In addition to
B and Class C protection, the residues of multipurpose dry chen
when left in contat with metal surfaces, can cause corrosion.

viii. Where dry chemical fire extinguishers are utilized for Class C proteq
it is important to consider that the residue of potassium chloride is m
corrosive than other dry chemicals and that a multipurpossdagent
will be more difficult to remove because it first softens when in cont
with hot surfaces and then hardens when it cools.

iX. Storedpressure fire extinguishers are available in capacities from 1 |
30 Ib. (0.5 kg to 14 kg) for hand fire exguishers and 125 kg to 250 |
(57 kg to 113.5 kg) for wheeled fire extinguishers. Cartridge/cylinger
erated fire extinguishers are available in capacities from 4 Ib. to 3
(1.8 kg to 14 kg) for hand fire extinguishers and 45 Ib. to 35 Ib. (20
159 kg) for wheeled fire extinguishers

2. APPLICATION

I. Class A fires, Wood, Paper, Textile, Garbage, Furniture, Residential Pla

terior décor.

Il. Class B fires, Flammable Liquids.

Ill. Class C fires, Electric equipment, office equipment, computers, printag

chines, copy machines.

IV. Class D fires, Metal fires involving magnesium, titanium, zirconium, soq

lithium, and potassium.
3. NOT SUITABLE FOR
i. Class rating should be strictly followed.

1. WET CHEMICAL
i. Fire extinguishers of thiype are available in hand portable models of 1.5
6. WET CHEMICAL (6 L) and 2% gal (9.46 L). The extinguishing agent can be comprised of
TYPE not limited to, solutions of water and potassium acetate, potassium
bonate, potassiuntitrate, or acombinationof the aforementionedchemicals
(whichare conductorsof electricity). Theliquid agenttypicallyhas a pH 09.0
or less.
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ii. On Class A fires, the agent works as a coolant. On Class K fires (@ilo
fires), the agent forms a foam blanket to preventigaition. The water con-
tent of the agent aids in cooling and reducing the temperature of the hot
and fats below their autégnition point. The agent, when discharged as a f
spray directly at cooking appliances, reduces the possibility of splashin
grea® and does not present a shock hazard to the operator.

iii. In recent years, the development of higffficiency cooking equipment witl
high-energy input rates and the widespread use of vegetable oils with
auto-ignition temperatures has highlighted the retéor a new Class K fire e
tinguisher. The wet chemical extinguisher was the first extinguisher to qu
to the new Class K requirements.

iv. In addition to offering rapid fire extinguish, a thick foam blanket is forme
prevent reignition while cooling bth the appliance and the hot cooking o
Wet chemical extinguishers also offer improved visibility during firefightin
well as minimizing cleaunp afterwards.

2. APPLICATION

I. Class A fires, Wood, Paper, Textile, Garbage, Furniture, Residtasitd, In-

terior décor.

Il. Class K fires, Kitchen fires, deep seated cooking, fryer oil fires.

3. NOT SUITABLE FOR

i. Class rating should be strictly followed.

ii. Class B fires, Flammable Liquids.

iii. Class C fires, Electric equipment, office equipment, computerrsimpy ma-

chines, copy machines.

IV. Class D fires, Metal fires involving magnesium, titanium, zirconium, soq

lithium, and potassium.

WET CHEMICAL EXTINGUISHER FOR ILLUSTRATION

1. HALOCARBON (CLEAN AGENT)

i. Halocarbon agents are similar to halon agents in that they are noncondu
noncorrosive, and evaporate after use, leaving no residue.

i. Larger models of halocarbon fire extinguishers are listed for Class A as
Class B and Class C fires, whicheadkem quite suitable for use on fires
electronic equipment.

ii. Compared to carbon dioxide on a weigiftagent basis, halocarbon agen
are at least twice as effective. When discharged, the agent is in a com
form of a gas/mist with about twice theange of carbon dioxide. To some &
tent, windy conditions or strong air currents could make extinguishing ¢
cult.

7. HALOCARBON
(CLEAN AGENT) TYPE
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iv. On flammable liquid fires, best results are obtained when the discharge
the fire extinguisher is employed to sweep the flame off buening surface,
applying the discharge first at the near edge of the fire and gradually prog
ing toward the back of the fire by moving the discharge nozzle slowly
side to side.

v. In using fire extinguishers of this type in-uentilated places, sicas small
rooms, closets, or confined spaces, operators and other persons should
breathing the extinguishing agent or the gases produced by thermal de
position.

2. APPLICATION

i. Class A fires, Wood, Paper, Textile, Garbage, Furniture, Residasit¢, In-
terior décor.

ii. Class B fires., Flammable Liquids, excluding pressurized fuels

iii. Class C fires., Electric equipment, office equipment, computers, printing
chines, copy machines

3. NOT SUITABLE FOR

i. Pressurized fuels.

ii. Class K fires, Cooking andage fires.

iii. Outdoors and unenclosed spaces.

HALOCARBON / CLEAN AGENT FIRE EXTINGUISHER FOR ILLUSTRATION

1. WHEELED TYPE EXTINGUISHER
i. The selection of any type of wheeled fire extinguisher is generally ¢
ciatedwith a recognized need to provide additional protection for sj
cial hazards olarge, extrahazard areas.
il. Where wheeled fire extinguishers are to be installed, considera
should be given to mobility within the area in which they will be useg
iii. For outdoor locations, models with rubber tires or wide wheels will

8. WHEELED TYPE be easier to tansport.
iv. For indoor locations, doorways, aisles, and corridors need to be
enough to permit the ready passage of the fire extinguisher.
V. Because of the magnitude of the fire it will generally be used on, this

of fire extinguisher should be resexd for use by operators who hay
actually used the equipment, who have received special instruction
the use of the equipment, or who have used the equipment in live
training.
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WHEELED TYPE EXTINGUISHERS FOR ILLUSTRATION
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2.5. Application of Fire Extinguishers

2.5.1. Theapplication of Fire Extinguishers for various hazards shall be as per Table 4.3.

Table 4.3: application of Fire Extinguishers

HAZARD AREA TYPE OF EXTINGUISHH DISTRIBUTION

1. CLASS A
FIRES

1. ASSEMBLY
I Seat!ng areas Multi-purpose Dry Pow- | Eachextlngglsher of size mentione|
ii. Corridors der (ONE) serves approximately 280zruof the area.

iii. Waiting areas
iv. Exit routes

2. BUSINESS
|. Office areas
ii. Shops

iii. Corridors
iv. Exit routes

3. MEETING ROOM ¢&
TRAINING

I. Corridors

ii. Reception

iii. Auditoriums

iv. Assembly halls

v. Locker rooms

4, HEALTHCARE
i. Patient rooms
ii. NurseStations
iii. Corridors

iv. Waiting areas
v. Exit routes

5. RESIDENTIAL
I. Apartments
ii. Corridors

6. FUEL DISPENSINC
I. Mini Marts

ii. Restaurant

iii. seating areas

ii. Maximum travel distance to such an ¢
tinguisher shall not be more than 30 n
That is from any point of the area, thel
shall be one extinguisher within a distan,
of 30 m.

iii. Extinguishers shall be placed along t
corridors, waiting areas, shops, supermi
kets, service corridors, staff and recepti(
areas etc., where people can easily fi
and use them during fire accidents.

iv. As a practice fire extinguishers a
placed in Fe Hose Cabinets. Cabing
shall clearly have signage that indicat
presence of extinguishers inside the F
Hose Cabinet (FHC)
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HAZARD AREA |

2. CLASS B
FIRES

1. MEETING ROOM &
TRANING

i. Laboratories

ii. Cleaning solvent
stores

2. MERCANTILE

i. Chemical Stores
ii. Flammable liquid
Stores

3. STORAGE
(WAREHOUSE)
AND FACTORIES
i. Chemical Storage
and activity

TYPE OF EXTINGUISHE DISTRIBUTION |

Foam Type (ONE)

Multi-purpose Dry
Powder (ONE)

i. Each extinguisher of size mentiong
serves approximately 280zruof the area.
ii. Maximum travel distance to such ar-
tinguisher shall not be more than 15 n
That is from any point of the area, thel
shall be one extinguisher within a distani
of 15m.
iii. Extinguishers shall be placed along t
corridors, waiting areas, shops, supermi
kets, service corriday, staff and receptior]
areas etc., where people can easily fi
and use them during fire accidents.

iv. As a practice fire extinguishers a
placed in Fire Hose Cabinets. Such ci
nets shall clearly have signage that in
cates presence of extinguishersiohsthe

7. RMU ROOMS

8. SWITCHGEAR
ROOM

9. HV ROOM

10. TRANSFORMER
ROOM

11. ELECTRICAL
HEAVY EQUIPMENT
AND

MACHINARY

A ii. Flammable liquid Fire Hose Cabinet (FHC)
Storage and activity
iii. Flammable mate-
rial
Storage and activity
. i. Wheeled Type
4. DIESEL GENERA Foam (ONE)
TOR ROOM,
DIESE
GENERATOR
SET/SHED
5. PARKING AREA
1. ELECTRICAL/LV . Maximum travel distance to such ¢
ROOM extinguisher shall not be more tha
2. TELEPHONE 9m.
ROOM Il.  That is from any point of the are
3. LIFT MACHINE there shall be one extinguishe
3. CLASS J ROOM within a distance of 9 m.

FIRES 4. AHU ROOM Ill.  Extinguisher shall be placed insit
5. MECHANICAL the room next to exit.
PLANT ROOM
6. CABLE SPREAD
ING ROOMS
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HAZARD AREA ~ TYPE OF EXTINGUISHE DISTRIBUTION |
4.CLASS 1. ACTIVITIES WHE
COMBUSTIBLE i. Wheeled D Type (ONE) i. Maximum travel distance to such An ¢

METALS SUCH AS S ) B T tinguisher shall not be more than 15 n
MAGNESIUM, ' '},’ 'ﬁ r’\g That is from any point of the area, the
TITANIUM, /o / shall Be ae extinguisher Within a dig
ZIRCONIUM, ; tance of 15 m.

SODIUM, LITHIUM, | R FAX

AND POTASSIUM 3;’ i It

ARE STORED AND

HANDLED

5. CLASS K| 1. KITCHEN, HOME i. Wet Chemical Type (ONE)
FIRES And i. Extinguishers shall be placed insi
CO2 Type (ONE) kitchen next to Kitchen exit door.
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3- Design, Installation|nspection and Maintenance of Fire Extinguishers :
3.1. Design/Specification and Submittals

oPmMdPMd 5SaATys {LISOAFTAOIGAZ2YE YR {doYAGlGrfa G2
sibility. Consultant shall have competent akiibwledgeable personnel to understand the Civil De-
fence requirements and codes and standards.

3.1.2. Design Submittals shall be complete with appropriate selection of fire extinguishers location on lay-
outs as per maximum travel distances and table of nundidire extinguishers, in compliance with
this code.

3.2. Installation

3.2.1. Installation of Fire Extinguishers shall be carried out only by Civil Defence approved and licensed con-
tractors. General contractors, civil contractors and MEP ContractomsyufContractors shall not be
allowed to install Fire extinguishers, unless they are licensed.

3.2.2. Fire extinguisher Installation contractor qualification and approval from Civil Defence is based on their
training from respective system manufactureexperience, understanding of codes and standards
and workmanship.

3.2.3. Fire extinguisher Installation contractors shall apply to Civil Defence and secure passing marks in Civil
58FSy0S SEFYAYLFGAz2Yy (2 3AFAy A0S KNI GB25)/ GIjNk

3.2.4. Installation contractor shall not commence work on site without receiving Civil Defence stamped and
approved drawings from the Consultant.

OPHDPPpd LG A& O2y (NI OG2NE NBALRYAEA oell drawings ard Manu-R K S N
TIOGdINBNRA AyadlttlridArzy FdARSEAYSa FyR aLISOAT

3.3. Inspection and Acceptance
oPodMDd LyaLSOGA2y FyR I 008LIIyOS akKitt 08 YrEAy O

3.3.2.Main consultant shall inspect contractor work during installatiand ensure that fire extinguishers
are charged, installed, inspected, commissioned and performing as per the Civil Defence approved
RN} gAyYy3as YIydzZFl OGdzZNBNRa RS&aAday FyR Ayadalrttld
purpose.

3.3.3. Condltant shall handover total number, types, location of fire extinguishers, and inspection report
and maintenance manuals to the owner.

3.4. Inspection and Maintenance

3.4.1.The building owner, his appointed representative and the facility managementtshadisponsible
to ensure that all the Fire Extinguishers in the facility are inspected regularly, maintained, charged and re-
paired to serve their intended purpose during fire accidents.
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3.4.2.The fire extinguishers shall be serviced and maintained onegyeg/ear. The Table 4.4 requirements
are minimum guidelines. NFPA 10 shall be referred for further details and maintenance requirements.

3.4.3.The inspection and maintenance of Fire Extinguishers shall be as per Table 4.4.

Table 4.4: Inspection and Maienance of Fire Extinguishers

ITEM REQUIREMENTS

i. The location, designated place and appropriate type/rating of extinguisher for the

ard shall be verified and ensure that it is as per consultant and Civil Dedgpceved

drawings.

ii. Extinguisher shall be installed at proper height as per this chapter.

iii. The extinguisher shall be free of obstruction and in compliance with maximum {

distance requirements as per this chapter.

iv. Safety seals and tampeudinators shall be in place and not damaged or missing.

1. ACCEPTANC V- Operating instructions and labels on nameplates shall be legible and facing forwa
INSPECTION | Visible. ) ) 3

DAP QEUAYIdzZA AKSNJ aKIFfft 0S Fdzf t & OKI NE
tion.

vii. Fire extinguishers shall be free of physical damage, dents, corrosion, and leaka

viii. Nozzles and spray horns shall be free of clogging.

ix. Pressure gauge reading or indicator shall be in the acceptable range as per m;

G§dZNBND&a aLISOATFAOFIGAZYyaod

Xx.Where wheeled or trolley mount extinguishers are installed, condition of tires, wh
carriage, hose and nozzles shall be in good working condition.

xi. Visual signage, pointing at the location of extinguisher, both in Arabic and Englis

be in plae and visible.

xii. Corrective actions shall be taken if any of the above inspections result in unacce

conditions.

xiii. A record of the acceptance test shall be maintained in the facility.

i. Facility managemerghould check daily, but not more than monthly, the location &
2. DAILY presence of appropriate extinguisher as per hazard and ensure that extinguishers ¢

INSPECTIONS| shuffled from their suitable locations.

ii. Pressure gauge of extinguishers shall be verified to bedaptable range.

I.  Facility management shall check monthly the location and presence of approj
extinguisher as per hazard and ensure that extinguishers are not shuffled from

3. MONTHLY suitable locations.

INSPECTIONS
Il.  Pressure gauge @tinguishers shall be verified to be in acceptable range.

. Extinguishers shall be taken out from their hangers, cleaned and put back ontc
hangers.

IV. If any of the extinguisher is taken out for repair or recharging, a replacement ¢
guisher of the samtype and rating shall be installed in its place.
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i. Storedpressure types containing a loaded stream agent shall be disassembled
annual basis and subjected to complete maintenance. Prior to disassembly, thgtiiire
guisher shall be fully discharged to check the operation of the discharge valve ang
sure gauge. The loaded stream charge shall be permitted to be recovered -asedg
4 ANNUAL 1) jnp A RSR AG Ad &ado280GSR G2 I+ 38 yishructiogst
INSPECTIONS | j; o conductivity test shall be conducted annually on all carbon dioxide hose asser,
Hose assemblies found to be noonductive shall be replaced. Carbon dioxide hose
semblies that pass a conductivity test shall have the test infoonatecorded on a suit
able metallic label or equally durable material.

iii. Pressure regulators provided with wheelsgbe fire extinguishers shall be tested f
2dzif SG adGFdAO0 LINBaadzNBE yR Ff2¢ NI GS
1. EQUIPMENT/CYLINDERS

Ad 9EGAY3IdzAaKSNA akKlff S Ay OKFNHSR
ii. All mechanical parts shall be inspected for smooth operation.

iii. Hydrostatic tests shall be conducted or extinguishehall be replaced if there ar|
signs of corrosion, mechanical damage, denting or abrasion.

iv. Damaged threads, damaged gauges, damaged seals and locks etc. shall be ref
v. Deformed nozzles, clogged nozzles, blocked nozzles shall be replaced/cadrerd
sured that it is in good working condition.

vi. Damaged, cracked or torn hose assemblies shall be replaced.

vii. Valves, gauges, pressure indicating devices shall be free of damage. if damage

be replaced.
5. MAINTE- | viii. If puncture mechanism is damafjedull, shall be replaced.
NANCE ix. Corroded, damaged carriage for trolley type extinguishers, shall be repaired
placed.
x. Damaged, wheels, spokes, jammed wheels shall be replaced in wheel type extil
ers.

EA® 51 YF3ISR 31 &1 SGderepldted. NAy3a& FyR &8
xii. Corroded, damaged gas tubes, siphon or pickup tube shall be replaced.

2. EXTINGUISHING AGENT

i. WATER: If improper fill level, refill.

ii. FOAM: If recharge date is due, empty, clean and recharge.

iii. CO2: If improper weight, rechargeproper weight.

iv. DRY CHEMICAL/DRY POWDER: If agent is contaminated or caking, empty, (
refill. If improper weight, refill to specifications. If cartridge is damaged, tampere
punctured, replace cartridge.

v. WET CHEMICAL: IF improper wegmpty, clean and refill. if pressure not in accep
ble range, repressurize.
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4- Fire Extinguisher Material Test Standards and Approval.

4.1. Acceptable Test Standards and criteria

4.1.1. All the Extinguishers, Extinguishing agents, MateBgistems, Assemblies, Hose, Pipes, nozzles
and fittings, equipment, Products and Accessories, referred to in this chapter shall be Listed, Ap-
proved and Registered by the Civil Defence Material Approval Department.

4.1.2. There is no year of editiomentioned against any test standards. It is the intent of Civil Defence
to convey to the customers seeking laboratory tests and the test laboratories to follow the

a[!e¢e9{¢ 95L¢Lhb hC ¢19 ¢9{¢ {¢!b5!Iw5%X !I'{ 1 b5 2]
TOTHB ! ¢ 9 ®¢

4.1.3 Portable Extinguisher (General):
i. ANSI/UL 711, Standard for Rating and Fire Testing of Fire Extinguishers
ii. ANSI/NFPA 10, Portable Fire Extinguishers

iii. CAN/ULES508M90, Standard for Rating and Fire Testing of Fire ExtinguisheGlassiD Extin-
guishing Media

iv. EN 37 +Al, EN-8, EN 3, Portable fire extinguishers. Characteristics, performance require-
ments and test methods.

4.1.4.Mobile (Wheeled/Trolley) Type Extinguisher

i. EN 1866L, 2, 3. Mobile fire extinguishers Charactgcss performance and test methods.
4.1.5.CO2 Extinguisher

i. ANSI/UL 154, Standard for Carbon Dioxide Fire Extinguishers;

ii. CAN/ULG503M90, Standard for Carbon Dioxide Hand and Wheeled Fire Extinguishers.

iii. EN 18661, Standard for Carbon DiogidVheeled Fire Extinguishers.

iv. EN ISO 5923, Equipment for fire protection and firefighting. Fire extinguishing media. Carbon
6.1.6.Dry Chemical/Dry Powder Extinguisher

i. UL 299, Standard for Dry Chemical Fire Extinguishers;

ii. CAN/ULES504M86, Stadard for Dry Chemical and Dry Powder Hand and Wheeled Fire Extin-
guishers.

iii. EN 615, Fire protection, fire extinguishing media specifications for powder (other than class D
powders)
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4.1.7.Water Type Extinguisher
i. ANSI/UL 626, Standard for Wabarsed Fire Extinguishers;
ii. CAN/ULE50792, Standard for 9 Liter Stored Pressure Water Type Fire Extinguishers.
4.1.8.Foam Type Extinguisher
i. ANSI/UL 8, Standard for Foam Fire Extinguishers.
4.1.9.Halocarbon Type Extinguisher
i. ANSI/UL 2129, Standbfor Halocarbon Agent Fire Extinguishers
4.1.10.Fire Blankets
i. EN 1869, Standard for Fire Blanket

ii. BS 7944, Type 1 heavy duty fire blankets and type 2 heavy duty heat protective blankets.
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In this Chapter:

Definitions of Fire Detection and Alarm equipment and systems.
Specifications and design consideration for various Fire
Detection and Alarm Systems,

Installation, Commissioning and Maintenance of Fire Detection and Alarm Systems.

Intent of the Chapter:

To provide means of detecting smoke, heat, flame, fire and provide means of alarming the occu-
pants at the earliest.

To provide minimum design, iratation, commissioning and maintenance requirements for the
Fire Detection and Alarm Systems.

To establish and maintain equipment and material quality.
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1. Definitions:

1.1. General:
1.1.1 Shall
It is a mandatory requirement from Ciliiefence.

1.1.2 Should
It is a suggested requirement recommended by Civil Defence but not mandatory.

1.1.3 Listed
Approved and registered by individual EGPC, Civil Defence material department.

1.2. Types of Smoke and Fire Detectors

1.2.1 AddressableyStem
A system, in which input and output devices have a unique address that ¢ Ay g @

read, recognizednd controlledby the controlpanel. .
1.2.2 AirSampling Type Smoke Detector or Aspirating Smoke Detector (A
A smoke detection system in which an air gdenis drawn from the protected area by a ventilator

or pump to the central sensor which analyzes the air sample for presence of smoke particles.

1.2.3 Alarm Signal
A signal activated by the alarm system to warn of emergency conditions that regquirediate ac-
tion by all occupants of the affected area.

1.2.4 Alarm Warning
A signal activated by the alarm system to warn of emergency conditions that require action by par-
ticular people who may (or may not be) occupants of the affected area.

1.2.5 AlarmZone
Geographical sullivision of the protected premises, in which the fire alarm warning or signal can be
given separately, and independently, of a fire alarm warning or signal in any other alarm zone

1.2.6 Analogue Detector
A device that produces a quatdtive signal as per status change in the protected zone, and it is
unlike the traditional detectors that indicate the On/Off statuses only cultural resources.

1.2.7 Analogue Addressable System
Addressable system that reports quantitative status sigregisar than two state signals.

1.2.8 Annunciator

A unit containing one or more indicator lamps, alphanumeric displays or other equivalent means of
indication that provides status information about circuit, condition or location information from the
main control panel.
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1.2.9 Area of voice coverage
Area in which speech signal from voice alarm are sufficiently intelligible and warning signals from the

system are sufficiently audible.

1.2.10 Automatic Alarm
Automatic alarm systems that activate auxiliaryteyss, such as firefighting system, elevators and

fire safety system.

1.2.11 Bell
An electro Mechanical device used to produce audible signals.

1.2.12 Buzzer
A device used to produce low audible warning without causing pan

1.2.13 Analogue Addressable Sgm
Addressableystemthat reports quantitativestatussignalgather thantwo statesignals.

1.2.14 Annunciator

A unit containing one or more indicator lamps, alphanumeric ¢
plays or other equivalent means of indication that provides stai
information about circuit, condition or location information fron
the main control panel.

1.2.15 Area of voice coverage
Area in which speech signal from voice alarm are sufficiently ...
telligible and warning signals from the system are sufficiently audible.

1.2.16Automatic Alarm
Automatic alarm systems that activate auxiliary systems, such as firefighting system, elevators and

fire safety system.

1.2.17 Bell
An electreMechanical device used to produce audible signals.

1.2.18 Buzzer
A device used to produce loaudible warning without causing panic.

1.2.19 Combination Detector

A combination that either responds to more than one of the fire phenomena or employs more than
one operating principle to sense one of these phenomena. Typical examples are the combination
of a heat detector with a smoke detector or a combination rate of rise and fixed temperature heat
detector.

1.2.20 Combined System
An alarm system consists of conventional, addressable and analogue systems.
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1.2.21 Control Panel

A component of the fire arm system, provided with primary and secondary power source, which
receive signals from initiating devices or other fire alarm control units, and processes these signals
to determine part or all of the required fire alarm system output functions.

1.2.22 [xcibel
Decibel (dB) is a measurement unit of sound pressure level, it equals one tenth of a Bell, which is the
decimal logarithm of ratios between two quantities.

1.2.23 Emergency Voice Communications (EVC)
A system that is interlinked with the fire alanm give evacuation or emergency messages through-
out the premises for all occupants.

1.2.24 Evacuation system
A system intended to evacuate the building occupants to a safe refuge by broadcasting alert and

evacuation messages.

1.2.24 Flame Detector
A devie used for detecting infrared and ultraviolet rays emittir

from flames. ‘ . . I

1.2.25 Final Voltage of a Battery

The voltage at which the battery is considered depleted. This voi-

age may be at the point where the powered device no longer functions as intendée byanufac-

turer where further discharge may cause erratic operation or may cause irreversible damage to the
battery or both.

1.2.26 Fixed Temperature Detector
A device that responds only when its sensitive element heated up reaches a predetetarinaet-
ature.

1.2.26 Heat Detector
A fire detector that detects either abnormally high temperature or rate of rise, or both.

1.2.27 Horn
A funnellike device used for emitting audible signals different from bell sounds.

1.2.28 LineType Heat Detector
A devte used for detecting heat in which sensing element is continuous line along a certain path.

1.2.29 Manual Call Paint
Manual operation device used to activate the fire alarm.

1.2.30 Manual System
A system that does not contain automatic detectors and whgrthe fire alarm may be activated
only manually.
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1.2.31 MimicDiagram
A topographic diagram of the protected buildings and its affiliate departments. It consists of electric
circuits that activate visual alarm signals connected fire system to indataten location.

1.2.32 Mult-StateDetector
I RSOAOS GKIG LINPRdzOS& 2dzildzi airdaylrfta 6Y2NB
abnormal conditions.

1.2.33 Optical BearType Smoke Detector

A smoke detector comprising a light source andceneer to detect
the obscuration of light as a result of smoke alone a line. The tre
mitter and receiver may be at opposite ends or they may be inc
porated into a single housing with a reflector at the opposite enc

1.2.34 Phased evacuation

A system of eacuation in which different parts of the premises al
evacuated in a controlled sequence of phases, those parts of
premises expected to be at greatest risk being evacuated first.

1.2.35 Rateof-Rise Detector
A device that responds when the temperatusge of rises is more than a predetermined level.

1.2.36 Smoke Detector

A device used for detecting visible and invisible particles of smoke resulting from combustion. Several
operating principles are used for detection; examples include; photo electiichlonization spet

type detectors, Aisampling type and optical beartype smoke detectors.

1.2.37 SpoiType Smoke Detector
A device in which sensitive element is fixed in a certain location.

1.2.38 Staged Alarm
A fire alarm system in which two or moséages of alarm warning can be given within a given alarm
zone before an alarm signal for that zone is triggered.

1.2.39 Standby Supply
An electrical automatic power supply connected to the fire alarm system and operated in case of

main supply failure.

1.2.40 Voice Alarm system
Dedicated manual or automatic system for originating and distributing of voice instructions, alert

and evacuation signals for the safe evacuation of occupants. This system to be used for emergency
situation like fire.

1.2.41 Zone
A part of the protected building which contains one or more fire detectors, the zone is defined by a
unique alphanumeric which is indicated at the control panel.
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2. System Design

a) General

b)

c)

Buildings shall be divided into a number of detection zones for ®)gnition and short search time.

Fire alarm systems shall be designed to suite the fire plan procedures followed by occupants during
emergency. Single open, short circuit or ground in one detection zone shall not affect the operation of
other zones. In @nventional systems each detection zone shall be supplied by a separate circuit.
Whereas in addressable systems, several zones may be supplied by a single loop.

Detection Zones
The area and the number of zones in a given building shall comply with theifuit

1. The area of any single open detection zone to which the building has been divided shall not exceed
2000 m?; except for a single, open plan area, which should not exceed 10 000 m2.

2. Ifany floor area is greater than 2000m?, it shall be dividedsefmarate detection zones of 2000m?2
or less, this subdivision may or may not be achieved by a physical barrier.

3. Search distance shall not exceed 60 m for conventional system; Search distance for addressable
system is 100 m if building is protected by splen.

4. |If the floor area of a given building is less than 300 m2and height less than 15 m, a zone may cover
more than a single story, therefore the entire building may be considered a single zone even if it
is a multiple storey building.

5. Whereas in case thdhe total building floor area exceeds 300 m2, each detection zone shall be
restricted to a single storey.

6. Automatic fire detectors within any enclosed stairwell lift shaft or other encloselikBustructure
should be considered as a separate detectione.

7. Indication of detection zone status on the control panel is by LED and/or graphical text indicator.

8. For voids above or below the floor area of a room, these may be included within same detection
zone of the room, provided that the voids and the rooonstitute a single fire compartment and
the floor area is less than 1000m2.

9. Any remote indicator should be clearly labeled to indicate detectors located in voids. They should
be sited and/or labeled in such a way as to assist in determining the locdtiba detectors that
they serve.

Alarm Zones
i. Alarm zones shall be clearly defined in complex buildings where phased evacuation is required or in

buildings where a stage alarm is to be provided

Alarm zone may include of several detection zones and notwesaa.

Alarm zone boundaries shall match those of fire compartments and/or detection zones.
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iv.

V.

The extent of any overlap of signals between alarm zones shall not be sufficient to result in confusion
of occupants in any area of the building.

At no time shaltonflicting alarm warning or alarm signals be broadcast within one alarm zone.

d) Manufacturer Specifications

lf2y3a gAGK NBO2YYSYRIGAZ2Yya 2F (GKA& OKIFLIISNE |
followed regarding spacing and installation dedail

Metal conduits are not necessary for wires and cables which are having the proper fire rating. Metal
conduits are required for use in corrosive environment.

Manual Call Points

Vi.

Vii.

viii.

Xi.

The manual call points shall be used only for fire alarm ini

tion. In addiion, all manual call points within an occupancy sh

be of similar design. Deviation from single design shall be juit"
fied based on special needs and shall be approved by Civil )
fence authorities.

Time from the operation of call point to the actuatiohaarm
signal shall not exceed (10) seconds.

Where call points are installed in combustible, explosive er
ronments these devices shall be listed for the application.

Where manual call points are installed in food preparation ¢
vironment, where breakablparts resulting from operation may cause risks, the designer consult with
and conform to related approved standards.

The manual call points shall be installed on all escape routes and in particular all stairwell entrances
and all exits to open air.

The mamial call points shall be installed so that they are conspicuous, unobstructed and accessible.

Distribution of the manual call points should be such that travel distance should not be more than 45m
to reach the nearest manual call point.

These figures to beeduced to 25m and 16m in limited mobility areas, and where processes of the area
result in a likelihood of rapid fire development.

Manual Call Point shall be installed within 1.5m from exit door way opening and shall be mounted on
both sides of groupedpening over 12.2m width and 1.5m each side of opening.

The manual call points shall be installed generally at the height of,(1.4) m, above floor level and
in plain, accessible, welt and freehindrances places.

Where disable people are expecteddperate, height to be lowered to (91cth2m).
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3. Requirements for Smoke and Heat Detectors.

a) Recessed Mounting.

Unless tested and listed for recessed mounting, detectors shall not be recessed into the mounting sur-
face.

b) Detector Provision.

Vi.

Detectors shalbe provided in all rooms, halls, storage areas, basements, attics, lofts, spaces above
suspended ceilings, and other subdivisions and accessible spaces as well as the inside of all store room
, elevator shafts, dumbwaiter shafts, and chutes.

Where inaccesible areas contain combustible material, they shall be made accessible and shall be
protected by a detector(s) unless otherwise specified in (next itgm

Detectors shall not be required in combustible blind spacesyifadithe following conditions exist:

1. Where the ceiling is attached directly to the underside of the supporting beams of a combustible
roof or floor deck.

2. Where the concealed space is entirely filled with a4sombustible insulation (In solid joist con-
struction, the insulation shall be required to fill only the space from the ceiling to the bottom edge
of the joist of the roof or floor deck.)

3. Where there are small concealed spaces over rooms, provided any space in question does not
exceed 4.6 m?in area.

4. Inspaces formed by sets of facing studs or solid joists in walls, floors, or ceilings where the distance
between the facing studs or solid joists less than 150 mm.

Detectors shall not be required below open grid ceilings if all of the following conditidsts e
1. Openings of the grid are 6.4 mm (¥4 in.) or larger in the least dimension.

2. Thickness of the material does not exceed the least dimension.

3. Openings constitute at least 70 percent of the area of the ceilatgrial.

Detectors shall not be required aoncealed, accessible spaces above suspended ceilings that are used
as a return air plenum provided that smoke detection is included at each connection from the plenum
to the Air Conditioning and Ventilation System and is connected to the Control Pageln(& system
meeting the requirements of NFPA 90A, or by the use ef#mpling type smoke detection at each
extract from the plenum.

Detectors shall not be required underneath accessible wfilder spaces (e.g. under open loading
docks or platformsad their covers) if all of the following conditions exist:

1. Space is not accessible for storage purposes or entrance of unauthorized persons and is protected
against the accumulation of widgorne debris.
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2. Space contains no equipment such as steam pipestridaviring, shafting, or conveyors.
3. Floor over the space is tight.

4. No flammable liquids are processed, handled, or stored on the floor above.

4. Heat Detectors.

a) General
i. Heatsensing fire detectors of the fixdadmperature or ratecompensated, spetype shdl conform to
latest publishing of either EN, ISO or UL.

ii. Linetype heat detectors shall conform to latest publishing of either EN, 1SO or UL.

iii. UL detector shall be classified as to the temperature of operation and marked with a color code in
accordance witlTable 8.1

39¢ 57 28 Uncolored
58¢ 79 47 Uncolored
80¢ 121 69 White
122¢ 162 111 Blue

163¢ 204 152 Red

205¢ 259 194 Green
260¢ 302 249 Orange

b) Location.
i. Spottype heatsensing fire detectors shall be located on the ceiling not less than 100 mm from the
sidewall or on the sidewallsetween 100 mm and 300 mm from the ceiling. See Figure 8.1.

ii. Inthe case of solid joist construction, detectors shall be mounted at the bottom of the joists.

ii. Inthe case of beam construction where beams are less than 300 mm in depth and less than 2.4 m on
center, detectors shall be permitted to be installed on the bottom of beams.

iv. Linetype heat detectors shall be located on the ceiling or on the sidewalls not more than 500 mm from
the ceiling.

v. Inthe case of solid joist construction, detectors shall be med at the bottom of the joists.
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vi. In the case of beam construction where beams are less than 300 mm in depth and less than 2.4 m on
center, detectors shall be permitted to be installed on the bottom of beams.

vii. Where a linetype detector is used in aapplication other than open area protection, the manufac-
0 dzNENDa Lldzof AAKSR AyadaNuzOiAazya akKlkhtt oS F2ff 2

c) Temperature.
i. Detectors having fixetemperature or ratecompensated elements shall be selected in accordance
with Table 8.1 for the maximum expectachbient ceiling temperature. The temperature rating of the
detector shall be at least 11°C above the maximum expected temperature at the ceiling.

r 100 mem (4 in.)

Ceiling |
A A A AN N AU AU U USROS
vvvvv - " ’ A

”

7 100 mm

Acceptable Z (4in)
2 minimum
Never here ¥
Z 300 mmn
'l':)[._)ofl dbeltet':‘ltor_g 7 (12 in)
acceptable here 7 Masamum

7

7

/.

o

o

Note: Mcasurements shown are io Z
the closest edge of the detector 7 h 4

7
’
s

- Sidewall

z

o

2z

Figure8.1:Locationof spot-type detectors

d) Spacing.
i.  Smooth Ceiling Spacing.

a) One of the following requirentgs shall apply:
V  The distance between detectors shall not exceed their listed spacing, and there shall be de-
tectors within a distance of onkalf the listed spacing, measured at right angles from all walls
or partitions extending upward to within the tajb percent of the ceiling height.

V  All points on the ceiling shall have a detector within a distance equal to 0.7 times the listed
spacing (0.7S).

V  For irregularly shaped areas, the spacing between detectors shall be permitted to be greater
than the listedspacing, provided the maximum spacing from a detector to the farthest point
of a sidewall or corner within its zone of protection is not greater than 0.7 times the listed
spacing.

e) Solid Joist Construction.
i. The spacing of heat detectors, where measuredgtit angles to the solid joists, shall not exceed 50
percent of the smooth ceiling spacing.

pg.127




@ EGPC Firerevention And Firefightingsuideline

EGPC

f)

9)

Beam Construction.
i. A ceiling shall be treated as a smooth ceiling if the beams project no more than 100 mm below the
ceiling.

ii. Where the beams project more thd®0 mm below the ceiling, the spacing of siyyte heat detectors
at right angles to the direction of beam travaallbe not more than two-thirds of the smoothceiling
spacing.

iii. Where the beams project more than 460 mm below the ceiling and are morezl#am on center,
each bay formed by the beams shall be treated as a separate area.

Sloping Ceilings.
i. Peaked

V A row of detectors shall first be spaced and located at or within 900 mm of the peak of the
ceiling, measured horizontally. The number and spacfradditional detectors, if any, shall
be based on the horizontal projection of the ceiling in accordance with the type of ceiling
construction.

V  Sloping ceilings shall have a row of detectors located on the ceiling within 900 mm (3 ft) of
the high sideof the ceiling measured horizontally, spaced in accordance with the type of ceil-
ing construction. The remaining detectors, if any, shall be located in the remaining area on
the basis of the horizontal projection of the ceiling.

iii. Roof Slope Less Than 30dpees.

V  For a roof slope of less than 30 degrees, all detectors shall be spaced using the height at the
peak. For a roof slope of greater than 30 degrees, the average slope height shall be used for
all detectors other than those located in the peak.
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h) High Ceilings.
I.  On ceilings 3 m to 9.1 m high, heat detector linear spacing shall be reduced in accordance with Table
8.2 prior to any additional reductions for beams, joists, or slope, where applicable.

Talbles.2: CellingHeilgtand spacingreductionfactor

0.9
0.84
0.77
0.71
0.64
0.58
0.52
0,46
0.40
0.34

5. SpotType Smoke Detectors.

a) General
i. Spottype smoke detectors shall conform to latest publishing of either EN, UL or ISO.

ii. The selection and placement of Spitpe smoke detectors shall take into account both the perfor-
mance characteristics of theéetector and the areas into which the detectors are to be installed to
prevent nuisance alarms or improper operation after installation.

iii. Unless specifically designed and listed for the expected conditionshygpmsmoke detectors shall not
be installedfiany of the following ambient conditions exist:

Temperaturebelow0°C(32°F)
Temperatureabove38°C(100°F)
Relativehumidity above93 percent
Airvelocitygreaterthan 1.5m/sec(300ft/min)

et et ant i e

iv. The location of spetype smoke detectors shall be based oreaaluation of potential ambient sources
of smoke, moisture, dust, or fumes, and electrical or mechanical influences to minimize nuisance
alarms.
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Note: The common sources of aerosols, particles and moisture's that may affect or influence the perfor-

Vi.

mance ofsmoke detectors can be referred from Table A.17.7.1.9 (a) of NFPA 72:2010.

Detectors shall not be installed until after the cleanup of all construction works is completed and final-
ized. Any detectors installed during construction for the purposes dieption during construction,

shall be checked to confirm that their sensitivity is within the listed and marked sensitivity range and
shall be repaired or replaced as necessary.

Location and Spacing.

a)
i

General

The location and spacing of smoke detectors Ishalbased upon the anticipated smoke flows
due to the plume and ceiling jet produced by the anticipated fire as well as argxmEeambient

air flows that could exist in the protected compartment. The design shall account for the contri-
bution of the folowing factors in predicting detector response to the anticipated fires to which
the system is intended to respond:

A Ceiling shape and surface.

Ceiling height.

Configuration of contents in the protected area.

Combustion characteristics and probabklguivalence ratio

Of the anticipated fires involving the fuel loads within the protected area.

Compartment ventilation.

Ambient temperature, pressure, altitude, humidity, and atmosphere.

I I>» I>» I I>» > >

If the intent is to protect against a specific hazard, the detesjoshall be permitted to be in-
stalled closer to the hazard in a position where the detector can intercept the smoke.

Spottype smoke detectors shall be located on the ceiling not less than 100 mm from a sidewall
to the near edge or, if on a sidewall, betre100mm and 300 mm down from the ceiling to the
top of the detector.

To minimize dust contamination, smoke detectors, where installed under raised floors, shall be
mounted only in an orientation for which they have been list8de Figure 8.7.
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Figure8.7:Mounting of smokedetectorsin raisedfloor.

i On smooth ceilings, spacing for sgigpe smoke detectors, in the absence of performance based
design criteria, shall be permitted to be located using not more than 9.1 m spacing.

U LYy Fff OFrasSaz GKS YIydzFlI OGdzZNBENRA Lzt AaKSR A

i Other spacing shall be permitted to be used depending on ceiling height, different conditions, or
response requirements.

i For smooth ceilings, all points on the ceiling shall hasletactor within a distance equal to 0.7
times the selected spacing.

vii. For solid joist and beam construction, spacing for ggpe smoke detectors shall be as follows:

U Solid joists shall be considered equivalent to beams for smoke detector spacing gsidetine
level ceilings the following shall apply:

A For ceilings with beam depths of less than 10 percent of the ceiling height (0.1 H), smooth
ceiling spacing shall be permitted.

A For ceilings with beam depths equal to or greater than 10 percent of thegdigight (0.1
H) and beam spacing equal to or greater than 40 percent of the ceiling height (0.4 H), spot
type detectors shall be located on the ceiling in each beam pocket.
A For waffle or partype ceilings with beams or solid joists no greater than 600deep and
no greater than 3.66 m centdo-center spacing, the following shall be permitted:
V  Smooth ceiling spacing including those provisions permiitteidregular areas.
V  Location of spotype smoke detectors on ceilings or on the bottom of beams.
A For orridors 4.5 m in width or less having ceiling beams or solid joists perpendicular to the

corridor length, the following shall be permitted:
V  Smooth ceiling spacing including those provisions permitted for irregular areas.
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V  Location of spotype smokedetectors on ceilings, sidewalls, or the bottom of beams
or solid joists

A For rooms of 84 m2 area or less, only one smoke detector shall be required.

For sloped ceilings with beams running parallel to (up) the slope, spacing shall comply with the
following:

A The spacing for level beamed ceilings shall be used.

A The ceiling height shall be taken as the average height over slope.

A For slopes greater than 10 degrees, the detectors located athaffethe spacing from the

A

low end shall not be required.
Spacing shhbe measured along a horizontal projection of the ceilings.

For sloped ceilings with beams running perpendicular to (across) the slope, spacing shall comply
with the following:

A
A

The spacing for level beamed ceilings shall be used.
The ceiling height shdle taken as the average height over slope.

For sloped ceilings with solid joists, the detectors shall be located on the bottom of the joist.

6. Air-Sampling Type Smoke Detector.

a) General
u

Air-sampling type smoke detectors shedinform to either of; EN 520, ISO 724Q0 or UL268.
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i Airsampling type smoke detectors are particularly applicable in the following situations:
Where very early detection is required

Where access for maintenance is limited

Where the protected area is pacularly challenging in terms of environment (hot, cold &
humidity) and/or contamination (dust, & dirt)

A Where smoke is difficult to detect due to high airflow's or large volume/high ceiling spaces

0 Airsampling type smoke detectors are available with déferclasses of sensitivities which shall

be considered for optimum design and application.

U A single ASD detector may be able to provide several alarms signals corresponding to different

Classes.

U SomeAwdl YLX Ay3 (el avz21$S RS Sensifiviyidetdctbi how-LILINE
ever, they may be configured to be high or enhanced sensitivity if required for the application.
0 For the purposes of this code, the following applications are recommended:

A Very high sensitivityJsed for surveillance and veryrgawarning in high value or high risk
areas, particularly for rooms with electronic data processing equipment, for rooms contain-
ing artifacts or objects of particularly high value, and for rooms or cabinets containing equip-
ment or machinery supporting aitical process or service.

> > >

A Enhanced sensitivityApplied as space surveillance in areas where the detection of smoke
using normal spotype smoke detection is challenging, particularly; for areas with ceiling
height over 25m, areas with high air flows (radhan 10 air changes per hour) and where
early staff alarm is required.

A Normal sensitivityTypically applied in place of standard spye smoke detection's where

harsh environmentaesthetics, concealment and/or easy maintenamogess are factors,
particularly in heritage buildinggrison cells, ceiling void, floor voids, cold storagerand
strictedaccessreas.

b) Location and Spacing

0 For ceiling mount ASD each sampling hole shall be treated as-typpaimoke detector for the
purpose of location ash spacing. (See claueb).

U  For applications with high airflow, sampling at air return grilles shall be provided.

i For smoke detection within an atonditioning duct the probes shall be sampling from the top
third of the diwct and be installed in accordance with the manufacturer recommendation.

U For areas with ceiling heights over 10m and where stratification is likely to occur vertical sampling
shall be provided, vertical sampling holes shall be spaced no more than 3 meaetrinahe top
third and no more than 8 meters apart in the middle third, sampling is not required in the bottom
third.

c) Maximum air sample transport time from the farthest sampling point to the detector shall be in accord-
ance with the detectotisting/instructions and shall not exceed 120 seconds.

d) Sampling pipe networks shall be designed in accordance with the design rules, tables and/or software
supplied by the manufacturer to ensure that the performance of the system is in accordance with the
detector listing and/or the design objectives.

e) Sampling pipe network design details shall include calculations showing the flow characteristics of the pipe
network and each sample hole.

f)  Airsampling type smoke detectors shall give a trouble signal ifth&l&F¥ € 2 6 A a 2dziaAiA RS
specified range.
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g) In-line filter used on the pipe network shall be included in the listing for thesaimpling type smoke
detector.
h) The sampling holes and-lime filter (if used) shall be maintained in accordance Witk S Y I y dzF I O «
published instructions.
i) Air-sampling network piping and fittings shall be airtight and permanently fixed.

)

Labeling requirements
U {FYLXAYy3 d283aGSY LALAY3I aKltf 0SS 02y aLi Odz2 dza f
T 5h bh¢ 5 arequijalent asgollows:
A At changes in direction or branches of piping.
A At each side of penetrations of walls, floors, or other barriers.
A Atintervals on piping that provide visibility within the space, but no greater than 6 m.

i Sampling holes shall beeally labeled unless specifically intended to be concealed in which case
a clear plan of their location shall be provided.

7. Optical /Projected BeamgType Smoke Detectors.

a)

b)

General

i  Optical beartype smoke detectors shall conform to latest publishingitier EN, 1SO or UL.
0 Optical beamtype smoke detectors are particularly applicable in the following situations:
A Where a large open area requires detection
A Where ceiling heights are very high and there is a high risk of stratification
The maximum distancketween multiple optical beatype smoke detectors protecting a single space
aKlIfft 0SS Ay FOO0O2NRIFIYOS 6A0GK GKS YI ydzFl O dzZNBENDa L
8.8.
Where the likelihood of stratification is high detectors shall bevjited at intermediate heights in addition
to the detectors mounted on the ceiling.

0 Where the likely stratification height is known the intermediate detectors shall be mounted at
this height and be spaced in accordance with the requirements (item b above )

0 Where the likely stratification height is unknown the intermediate beams shall be positioned to
ensure that they will be obscured by a rising plume of smoke sufficient to cause an alarm.

A The requirement ofibove itemshalleither be demonstrated by a full scale smoke test on
the installed system.
The maximum distance between beams shall be less than the height above the floor divided
by 4.

d) The beam length shall not exceed the maximum permitted by the equipment listing.

e)

If reflectors are used with optical beatyipe smoke detectors, the reflectors shall be installed in accord-
FyOS gAGK GKS YI ydzZFlF OGdzZNBENRAa Lzt AaKSR Ay adNuzOG
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Figure8.8: Spacingof OpticalBeam TypeSmokeDetector

f)  An optical beamtype smoke detector shatle considered equivalent to a row of spoipe smoke detec-
tors for level and sloping ceiling applications.

g) Optical beamtype smoke detectors and reflectors shall be mounted on stable surfaces to prevent false
or erratic operation due to movement.

h) The beanshall be designed so that small angular movements of the light source or receiver do not prevent
operation due to smoke and do not cause nuisance alarms.

i)  The light path of optical beagtype smoke detectors shall be kept clear of opaque obstacles atrabti

i) On sloping ceilings (peaked or shed), optical bégme detectors shall first be located within 900 mm (3
ft) of the highest point in the ceiling, measured horizontally. The number and spacing of additional detec-
tors, if any, shall be based on the lmmtal projection of the ceiling Peaked.

8. Raised Floors and Suspended Ceilings.

a) Spaces beneath raised floors and above suspended ceilings shall be treated as separate rooms for smoke
detector spacing purposes. Detectors installed beneath raised flo@isave suspended ceilings, or both,
including raised floors and suspended ceilings used for environmental air, shall not be used in lieu of
providing detection within the room.

b) For raised floors 400mm and above the floor level or containing combustiblerialate¢he following shall
apply:

0 Detectors installed beneath raised floors shall be spaced in accordance with spot type require-
ments and Figure 8.7.

U  Where the area beneath the raised floor is also used for environmental air, detector spacing shall
also canform to conditions for Heating, Ventilation and Alpndition (HVAC), stated in this chap-
ter.

c) For suspended ceilings which are 800mm and more from the ceiling level and/or containing combustible
materials, the following shall apply:

i Detector spacing aboveuspended ceilings shall conform to the requirements of spot type de-
tectors for the ceiling configuration.

i Where detectors are installed in ceilings used for environmental air, detector spacing shall also
conform to requirements under Heating, Ventilatiand AirConditioning (HVAC) in this chapter.
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9. Partitions.

a) Where partitions extend to within 15 percent of the ceiling height, the spaces separated by the partitions
shall be considered as separate rooms.

10. Heating, Ventilating, and Air Conditioning (HVAC).

a) Inspaces served by diandling systems, detectors shall not be located lesser than 1m where airflow pre-
vents operation of the detectors.
b) Detectors installed in plenums shall comply with the following:

U In underfloor spaces and abowveeiling spacethat are used as HVAC plenums, detectors shall
be listed for the anticipated environment as required by ambient conditions like temperature,
humidity and airflow.

i Detector spacing and locations shall be selected on the basis of anticipated airflow patterns
fire type.

i Detectors placed in environmental air ducts or plenums shall not be used as a substitute for open
area detectors. Where detectors are used for the control of smoke spread, the requirements
shall follow the section under Smoke Detectors@antrol of Smoke Spread.

11. SpotType Detectors

a) Combination and muksensor smoke detectors that have a fixiednperature element as part of the unit
shall be selected in accordance with Table 8.1 for the maximum ceiling temperature expected in service.
b) Holes in the back of a detector shall be covered by a gasket, sealant, or equivalent means, and the detector
shall be mounted so that airflow from inside or around the housing does not prevent the entry of smoke
during a fire or test condition.

12. High-Rack Stoage.

a) The location and spacing of smoke detectors for itk storage shall address the commadity, quantity,
and configuration of the rack storage. See Figure 8.9 and Figure 8.10.

13. High Air Movement Areas.

a) General.

0 The purpose and scope of this seat&hall be to provide location and spacing guidance for smoke
detectors intended for early warning of fire in high air movement areas. Such detectors shall not
be used in raised floor or suspended ceiling areas (concealed spaces).

b) Location.

U  Smoke detectorshall not be located directly in the airstream of supply registers.
c) Spacing.

i  Smoke detector spacing shall be in accordance to Table 8.3 and Figure 8.11.
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d) HVAC Mechanical Rooms.

i

Where HVAC mechanical rooms are used as an air plenum for return agpdbimg of smoke
detectors shall not be required to be reduced based on the number of air changes.

e) Video Image Smoke Detection.

U Video image smoke detection systems and all of the components thereof, including hardware
and software, shall be listed for thmirpose of smoke detection.
U  Systems shall be designed in accordance with a performbased design approach.

f) Other Detectors

i

There are other types detectors used such as Radiant Eqfeegging Fire Detectors, Flame De-

tectors, Spark/Ember Detectors, Videoage Flame Detection, Video Smoke detectors, Combi-
nation technologies, MulCriteria, and MultiSensor Detectors. The selection, spacing, location
and installation of these detectors shall be based on the associated criteria such as follows

i

ii.
iii.
iv.
V.
Vi.
Vii.
Viii.
iX.
X.
Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVil.

0 Ly

Sizeof the fire that isto be detected

Fuelinvolved

Sensitivityof the detector

Fieldof view of the detector

Distancebetweenthe fire andthe detector
Radiantenergyabsorptionof the atmosphere
Presencef extraneoussourcesf radiantemissions
Purposeof the detectionsystem

Responséime required

Structuralfeatures,size,and shapeof the roomsandbays
Occupancyndusesof the area

Ceilingheight

Ceilingshape surfaceandobstructions

Ventilation

Ambientenvironment

Burningcharacteristic®f the combustiblematerialspresent
Configuratiorof the contentsin the areato be protected

FRRAGAZ2YS al ydzFl Ol dzNBNDR A

and design characteristics.

Table8. 3: SmokeDetector SpacingBasetbn Air Mavement

FGA2ya

MINUTE®PERAIRCHANG AIRCHANGEBERHOUF SPACINGERDETECTOW?)

1 60 11.61
2 30 23.23
3 20 34.84
4 15 46.45
5 12 58.06
6 10 69.68
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Figure8.11:Areaof coveragefor highair movementareas

14. Sprinkler Waterflow Alarm-Initiating Devices.
a) Activation of the initiating device shall occur within 90 seconds of widder at the alarminitiat-
ing device when flow occurs that is equal to or greater than that from a ssmyiakler of the
smallest orifice size installed in the system.

b) Movement of water due to waste, surges, or variable pressure shall not initiate an alarm signal.

15. Detection of the Operation of Other Automatic Extinguishing Systems.

a) The operation of fire @inguishing systems or suppression systems shall initiate an alarm signal

by alarminitiating devices installed in accordance with their individual listings.

16. Supervisory Signdhitiating Devices.
a) Control Valve Supervisory Sigiaitiating Device.

i Twoseparate and distinct signals shall be initiated: one indicating movement of the valve from

its normal position (ofhormal) and the other indicating restoration of the valve to its normal
position.

i The oftnormal signal shall be initiated during the fitato revolutions of the hand wheel or dur-
ing onefifth of the travel distance of the valve control apparatus from its normal position.
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U  The offnormal signal shall not be restored at any valve position except normal.

U  An initiating device for supervising thposition of a control valve shall not interfere with the
operation of the valve, obstruct the view of its indicator, or prevent access for valve maintenance.

17. Pressure Supervisory Sigriitiating Device.

a) Two separate and distinct signals shall be ingitatone indicating that the required pressure has
increased or decreased (afformal) and the other indicating restoration of the pressure to its
normal value.

b) The following requirements shall apply to pressure supervisory sigiialting devices:

0 A presure tank supervisory signaitiating device for a pressurized limited water supply, such
as a pressure tank, shall indicate both highd lowpressure conditions.

U The offnormal signal shall be initiated when the required pressure increases or desreas®
kPa (10 psi).

0 A pressure supervisory sigfaltiating device for a drpipe sprinkler system shall indicate both
high- and lowpressure conditions. The afformal signal shall banitiated when the pressure
increase®r decreasedy 70kPa (1(si).

0 A steam pressure supervisory sigiratiating device shall indicate a lepressure condition. The
off-normal signal shall be initiated prior to the pressure falling below 110 percent of the minimum
operating pressure of the steawwperated equipmensupplied.

18. Water Level Supervisory Signhiitiating Device.

a) Two separate and distinct signals shall be initiated: one indicating that the required water level
has been lowered or raised (afibrmal) and the other indicating restoration.

b) A pressure tank gnatinitiating device shall indicate both higand lowwater level conditions.
The offnormal signal shall be initiated when the water level falls 76 mm (3 in.) or rises 76 mm (3
in.).

c) A supervisory signahitiating device for other than pressure tangsall initiate a lowwater level
signal when the water level falls 300 mm (12 in.).

19. Smoke Detectors for Control of Smoke Spread.
a) Classifications.

0 Smoke detectors installed and used to prevent smoke spread by initiating control of fans, damp-
ers, doorsand other equipment shall be classified in the following manner:
i.  Area detectors that are installed in the related smoke compartments
ii. Detectors that are installed in the air duct systems
iii. Video image smoke detection that is installed in related smoke comgants
b) Purposes.

0  To prevent the recirculation of dangerous quantities of smoke, a detector approved for air duct
use shall be installed on the supply side offeindling systems as required by NFPA 90A, Stand-
ard for the Installation of AilConditioning ad Ventilating Systems.

c) Application.
i Area Smoke Detectors within Smoke Compartments
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I.  Area smoke detectors within smoke compartments shall be permitted to be used to control
the spread of smoke by initiating operation of doors, dampers, and other equipment.

20. Smoke Detection for the Air Duct System.
a) Supply Air System.

u

Where the detection of smoke in the supply air system is required by other NFPA standards, a
detector(s) listed for the air velocity present and that is located in the supplgiuair down-
streamof both the fan and the filters shall be installed. Additional smoke detectors shall not be
required to be installed in ducts where the air duct system passes through other smoke compart-
ments not served by the duct.

A detector(s) listed for the air velogipresent shall be located where the air leaves each smoke
compartment, or in the duct system before the air enters the return air system common to more
than one smoke compartment.

Additional smoke detectors shall not be required to be installed in dubterevthe air duct sys-

tem passes through other smoke compartments not served by the duct.

Where total coverage smoke detection is installed in all areas of the smoke compartment served
by the return air system, installation of air duct detectors in thaurn air system shall not be
required, provided their function is accomplished by the design of the area detection system. See
Figure 8.12 and 8.13.
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Figure8.12:Smokedetector locatedat return air louvers.

cmoke cetecter

~eturr air lcuvressd

Figure8.13:Locationof smokedetector alongreturn air stream

i Detectors shall be listed for operation over the complete range of air velocities, temperature,
and humidity expected at the detector when the-a@ndling system is operating.

0 Allpenetrations of a return air duct in the vicinity of detectors installed on or in an air duct shall
be sealed to prevent entrance of outside air and possible dilution or redirection of smoke within
the duct.

U  Where induct smoke detectors are installed inrecealed locations more than 3 m above the
FAYAAKSR FE22NJ 2NJAY NN y3aSySyida ¢oKSNB GKS
ble to responding personnel, the detectors shall be provided with remote alarm or supervisory
indication in a locatin within the room.

i Remote alarm or supervisory indicators shall be installed in an accessible location and shall be
clearly labeled to indicate both their function and the-aandling unit(s) associated with each
detector.

21. Smoke Detectors for Dodrelease Service.
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a) Smoke detectors that are part of an open are~
protection system covering the room, corridol i
or enclosed space on each side of the smc
door and that are located and spaced as t
quired by spottype detectors requirement
shall be permited to accomplish smoke doo
release service.

b) Where smoke door release is accomplished
rectly from the smoke detector(s), the detec
tor(s) shall be listed for releasing service.

c) Smoke detectors shall be of the photoelectri
ionization, or other approvedype.

d) If the depth of wall section above the door i
610 mm (24 in.) or less, one ceilimgounted
smoke detector shall be required on one side
the doorway only, or two walnounted detec-
tors shall be required, one on each side of the doorway.

e) If the depth of wall section above the door is greater than 610 mm (24 in.) on one side only, one
ceilingmounted smoke detector shall be required on the higher side of the doorway only, or one
wall-mounted detector shall be required on both sides of the doorwaallsdpply.

f) If the depth of wall section above the door is greater than 610 mm (24 in.) on both sides, two
ceilingmounted or walmounted detectors shall be required, one on each side of the doorway
shall apply.

g) If a detector is specifically listed for doframe mounting or if a listed combination or integral
detector¢door closer assembly is used, only one detector shall be required if installed in the man-
ner recommended by the manufacturer's published instructions shall apply.

h) If the separation between drways exceeds 610 mm (24 in.), each doorway shall be treated sep-
arately shall apply.

i) Each group of doorway openings that exceeds 6.1 m (20 ft.) in width measured at its overall ex-
tremes shall be treated separately shall apply.

j) If there are multiple doorwsgs and listed door framenounted detectors or if listed combination
or integral detectocdoor closer assemblies are used, there shall be one detector for each single
or double doorway.

k) If ceilingmounted smoke detectors are to be installed on a smoothrgilor a single or double
doorway.

U  On the centetline of the doorway
i No more than 1.5 m (5 ft.) measured along the ceiling and perpendicular to the doorway.

22. Building Fire Alarm Systems.

a) Protected premises fire alarm systems that serve the generabfaem needs of a building or
buildings shall include the following systems or functions where applicable:
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Manual alarm signal initiation

Automatic alarm signal initiation

Monitoring of abnormal conditions in fire suppression systems
Activation of fire supression systems

Activation of fire safety functions

Activation of alarm notification appliances

Emergency voice/alarm communications

Ddzl NRQa (2dzNJ adzLISNIDA&A2NE aSNBAOS
Process monitoring supervisory systems

Activation of offpremises signals

Combinationsystems

Integrated systems

b) System Requirements.

i

Actuation Time. Actuation of alarm notification appliances or emergency eoitenunications,

fire safety functions, and annunciation at the protegpedmises shall occur within 10 seconds
after the activation of an initiatindevice.

An open or ground condition of any fire alarm circuits shall result in the annunciation of a trouble
signal at the protected premise within 200 seconds.

The signal from an automatic fire detection device selected foitipesalarm sequence opera-

tion shall be acknowledged at the fire alarm control unit by trained personnel within 15 seconds
of annunciation in order to initiate the alarm investigation phase.

If the signal is not acknowledged within 15 seconds, notificagignals in accordance with the
building evacuation or relocation plan and remote signals shall be automatically and immediately
activated.

Trained personnel shall have up to 180 seconds during the alarm investigation phase to evaluate
the fire condition ad reset the system. If the system is not reset during the investigation phase,
notification signals in accordance with the building evacuation plan and remote signals shall be
automaticallyandimmediatelyactivated.

If a second automatic fire detector Ieeted for positive alarm sequence is actuated during the
alarm investigation phase, notification signals in accordance with the building evacuation or re-
location plan and remotsignalsshallbe automaticallyandimmediatelyactivated.

If any other initiding device is actuated, notification signals in accordance with the building evac-
uation or relocation plan and remote signals shall be automatically and immediately activated.
The system shall provide means for bypassing the positive alarm sequence.

Systen bandwidth is monitored to confirm that all communications between equipment that is
critical to the operation of the fire alarm system or fire safety functions take place within 10
seconds; failure shall be indicated within 200 seconds.

Failure of any egipment that is critical to the operation of the fire alarm system or fire safety
functions is indicated at the master fire alarm control unit within 200 seconds.

A listed barrier gateway, integral with or attached to each control unit or group of camntits,

as appropriate, shall be provided to prevent the other systems from interfering with or control-
ling the fire alarm system.
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U  Each interconnected fire alarm control unit shall be separately monitored for alarm, supervisory,
and trouble conditions.

U Interconnected fire alarm control unit alarm signals shall be permitted to be monitored by zone
or by combined common signals.

U Protected premises fire alarm control units shall be capable of being reset or silenced only from
the fire alarm control unit at th@rotected premises.

i All norcfire alarm components shall be listed for fire alarm use or focralitions

c) Combination Systems

i Speakers used as alarm notification appliances on fire alarm systems shall also be permitted to
be used for noremergencypurposes, provided that condition i or ii is met:
I. The emergency command center is constantly attended by trgiaesbnnel
Il. The speakers and associated audio equipment are installed or located with safeguards to
resist tampering or maladjustment of thosemponents essential for intended emergency
notification.
i Speakers used as alarm notification appliances on fire alarm systems shall also be permitted to
be used for mass notification systems.
i Fire alarm signals from combination system shall be distinctilearly recognizable, and, with
the exception of mass natification inputs, take precedence over any other signal even when a
nongfire alarm signal is initiated first and shall be indicated as follows in descending order of
priority unless otherwise perrtied by this Code:
i.  Signals associated with life safety
ii. Signals associated with property protection
ii. Trouble signals associated with life and/or property protection
iv. Allothersignals
U Live voice instructions originating from the protected premises fire orsrmagification systems
shall override all previously initiated signals ahdllhavepriority overboth of the following:
i.  Any subsequent automatically initiated signals on that channel
i. Remotely generated mass notification messages
i Signals from carbon morale detectors and carbon monoxide detection systems transmitted to
a fire alarm system shall be permitted to be supervisory signals.

d) Alarm Signal Initiatiom Detection Devices

0 A smoke detector that is continuously subjected to a smoke concentrabione alarm threshold
does not delay the system functions by more than 1 minute.

e) Alarm Signal Initiatiom Sprinkler Systems.

i Where required to be electronically monitored, watkow alarmtinitiating devices shall be con-
nected to a dedicated functionNiB | £ N O2y G NBf dzy Al -flewSaadk Iy I
AdzLISNIDA a2NE a2dadsSYzé FyYyR LISNXIySyGafte ARSYGAT
0 Where waterflow alarntinitiating devices are connected to a building fire alarm system, a dedi-
cated funtion fire alarm control unit shall not be required.
i The number of wateflow alarnxinitiating devices permitted to be connected to a single initiat-
ing device circuit shall not exceed five.
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f)  Supervisory Signal Initiatian Sprinkler Systems.
i  Where requwecto be electronlcally monltored superwsory S|gmit|at|ng devices shall be con-

YySOGSR (2 I RSRAOFGSR Fdzy OG A2y FANBHflowandNY O
adzLISNIDA a2NE aedadSYzZzé FyR LISNXYI ySydiavidgs. A RSy G A 1
0 Where supervisory signdalitiating devices are connected to a building fire alarm system, a ded-
icated function fire alarm control unit shall not be required.
U The number of supervisory sigraltiating devices permitted to be connected to a demitiat-

ing device circuit shall not exceed 20.

g) Alarm Signal Initiatiom Fire Suppression Systems Other Than Sprinklers.

U Where required to be monitored and a building fire alarm system is installed, the actuation of a
fire suppression system shall amuiate an alarm or supervisory condition at the building fire
alarm control unit.

h) Supervisory Signal Initiatian Fire Suppression Systems Other Than Sprinklers.

i Where required to be monitored and a building fire alarm system is installed, arooffalcon-
dition of a fire suppression system shall annunciate a supervisory condition at the building fire
alarm control unit.

0 Supervisory signals that latch in the-offrmal state and require manual reset of the system to
restore them to normal shall be perrted.

i) Signal Initiatiort Fire Pump.

0 Where fire pumps are required to be monitored and a building fire alarm system is installed, a
pump running signal shall be permitted to be a supervisory or alarm signal.
j)  Fire Alarm and Supervisory Signal InitiatiorReleasing Service Control Units.

U Releasing service control units shall be connected to the protected premises fire alarm system.

U Fire alarm and supervisory signals generated at the releasing control unit shall be annunciated at
a protected premises fire alan unit.

0 Where required, actuation of any suppression system connected to a releasing service control
unit shall be annunciated at the protected premises fire alarm control unit even where the sys-
tem actuation is by manual means or otherwise accomplishigtaboart actuation of the releasing
service control unit.

i If a valve is installed in the connection between a suppression system and an initiating device,
the valve shall be supervised.

k) Trouble Signal Initiation.

0 Automatic fire suppression system alainitiating devices and supervisory sigivatiating de-
vices and their circuits shall be designed and installed so that they cannot be subject to tamper-
ing, opening, or removal without initiating a signal. This provision shall include junction boxes
installedoutside of buildings to facilitate access to the initiating device circuit.

l) Fire Alarm and Mass Notification System Notification Outputs.
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i  Occupant Natification.
I.  Fire alarm and mass notification systems provided for evacuation or relocation of occu-
pantsshall have one or more natification on each floor of the building.
U Notification Appliances in Exit Stair Enclosures, Exit Passageways, and Elevator Cars.
i.  Visible natification signal appliances shall not be required in exit stair enclosures, exit
passageways, and elevator cars.
m) Notification Zones.
U Notification zones shall be consistent with the emergency response or evacuation plan for the
protected premises.
0  The boundaries of notification zones shall be coincident with building outer walls roufick or
smoke compartment boundaries, floor separations, or other fire safety subdivisions.

n) Circuits for Addressable Notification Appliances.

U In protected premises with more than one notification zone, a single open, -sirotit, or
ground on the sytem installation conductors shall not affect operation of more than one notifi-
cation zone.

23. Suppression System Actuation.

a) Fire alarm control units used for automatic or manual activation of a fire suppression system shall
be listed for releasing service.

b) Releasing devices for suppression systems shall be listed for use with releasing service control
units.

c) Fire alarm systems used for fire suppressi@heasing service shall be provided with a disconnect
switch to allow the system to be tested without actung the fire suppression systems.

d) Operation of a disconnect switch or a disable function shall cause a supervisory signal at the fire
alarm control unit.

e) The disconnect shall be a physical switch and not be accomplished by using software.

f) Suppression sysins or groups of systems shall be controlled by a single control unit that moni-
tors the associated initiating device(s), actuates the associated releasing device(s), and controls
the associated agent release notification appliances. If the releasing ¢tamiitois located in a
protected premises having a separate fire alarm system, it shall be monitored for alarm, supervi-
sory, and trouble signals, but shall not be dependent on or affected by the operation or failure of
the protected premises fire alarm ggsn.

g) Fire alarm systems performing suppression system releasing functions shall be installed in such a
manner that they are effectively protected from damage caused by activation of the suppression
system(s) they control.

24. Elevator Recall for Fire Fightdds { SNIJA OS @

a) Systemtype smoke detectors, or other automatic fire detection located in elevator lobbies, ele-
vator hoist ways, and elevator machine rooms including machine space, control room, and control
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b)

aLJ OS dzaSR G2 AYyAGAl (5l be koddected to T HuSding fite alr&INID A
system.

Each elevator lobby, elevator hoist way, and elevator machine room smoke detector, or other
automatic fire detection, shall be capable of initiating elevator recall when all other devices on
the samenitiating device circuit have been manually or automatically placed in the alarm condi-
tion.

A lobby smoke detector shall be located on the ceiling within 6.4 m of the center line of each
elevator door within the elevator bank under control of the detector.

Smoke detectors shall not be installed in-sprinklered elevator hoistvays unless they are in-
stalled to activate the elevator hoistay smoke relief equipment.

If ambient conditions prohibit installation of automatic smoke detection, other automagaii-

tection shall be permitted.

2 KSYy | Oldzr SR +tye RSGSO0G2NI GKIFIG KFa AYyAGALQ
building fire alarm control unit and required remote annunciators.

25. Visual Warning; for elevators.

a)

b)

c)

Actuation from elevato hoist way and elevator machine room smoke detectors or other auto-
matic fire detection shall cause separate and distinct visible annunciation at the building fire alarm
control unit or the fire alarm control unit and required annunciators to alert fgbtiers and other
emergency personnel that the elevators are no longer safe to use.

Where lobby detectors are used for other than initiating elevator recall, the signal initiated by the
detector shall also initiate an alarm signal.

For each elevator ogroup of elevators, an output(s) shall be provided for the elevator visual
warning signal in response to the following:

U  Activationof the elevatormachineroom initiating devices
U  Activationof the elevatorhoistwayinitiating devices

26. Elevator Shutdown.

a)

b)

Where heat detectors are used to shut down elevator power prior to sprinkler operation, the
detector shall have both a lower temperature rating and a higher sensitivity as compared to the
sprinkler.

If heat detectors are used to shut down elevator powdopto sprinkler operation, they shall be
placed within 610 mm of each sprinkler head.

If pressure or water flow switches are used to shut down elevator power immediately upon or
prior to the discharge of intended water from sprinklers, the use of dewads time-delay
switches or timedelay capability shall not be permitted.
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d) Control circuits to shut down elevator power shall be monitored for presence of operating volt-
age. Loss of voltage to the control circuit for the disconnecting means shall cauperaisory
signal to be indicated at the control unit and required remote annunciators.

e) The initiating devices shall be monitored for integrity by the fire alarm control unit

27. Elevator Shutdown.

a) Where heat detectors are used to shut down elevator poweompto sprinkler operation, the
detector shall have both a lower temperature rating and a higher sensitivity as compared to the
sprinkler.

b) If heat detectors are used to shut down elevator power prior to sprinkler operation, they shall be
placed within 610nm of each sprinkler head.

c) If pressure or water flow switches are used to shut down elevator power immediately upon or
prior to the discharge of water from sprinklers, the use of devices with-tiglay switches or
time-delay capability shall not be perrted.

d) Control circuits to shut down elevator power shall be monitored for presence of operating volt-
age. Loss of voltage to the control circuit for the disconnecting means shall cause a supervisory
signal to be indicated at the control unit and requinesinote annunciators.

e) The initiating devices shall be monitored for integrity by the fire alarm control unit

28. HVAC Systems.

a) If connected to the fire alarm system serving the protected premises, all detection devices used
to cause the operation of HVAC ssis smoke dampers, fire dampers, fan control, smoke doors,
and fire doors shall be monitored for integrity.

b) Smoke detectors mounted in the air ducts of HVAC systems shall initiate either an alarm signal at
the protected premises or a supervisory signahatonstantly attended location or supervising
station.

c) If the fire alarm control unit actuates the HVAC system for the purpose of smoke control, the
automatic alarminitiating zones shall be coordinated with the sme&entrol zones they actuate.

d) WhereinENDO2yySOGSR a | O2YoAyl A2y aeaidsSys I C
0S LINPQGARSR (G2 LISNF2NY YIlydzaf O2yiNRf 2@SNJI
trol strategy.

e) Where interconnected as a combination system, the smokerobsystem programming shall be
designed such that normal HVAC operation or changes do not prevent the performance of the
smoke control strategy.

29. Door Release Service.

a) All detection devices used for door hedghen release service shall be monitored fategrity.
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b) All door holdopen release and integral door release and closure devices used for release service
shall be monitored for integrity.

c) Magnetic door holders that allow doors to close upon loss of operating power shall not be re-
quired to have a secalary power source.

30. Door Unlocking Devices.

a) Any device or system intended to actuate the locking or unlocking of exits shall be connected to
the fire alarm system serving the protected premises.

b) All exits shall unlock upon receipt of any fire alarm siggaheans of the fire alarm system serving
the protected premises.

c) If exit doors are unlocked by the fire alarm system, the unlocking function shall occur prior to or
concurrent with activation of any pubtimode notification appliances in the area(s) sahby the
normally locked exits.

d) All doors that are required to be unlocked by the fire alarm system shall remain unlocked until
the fire alarm condition is manually reset.

31. Public Mode Audible Requirements.

a) To ensure that audible public mode signals@early heard, they shall have a sound level at least
15 dB above the average ambient sound level or 5 dB above the maximum sound level having a
duration of at least 60 seconds, whichever is greater, measured 1.5 m above the floor in the area
required to ke served. Refer to Table 8.4 for the sound level based on location.

b) A fire alarm system arranged to stop or reduce ambient noise shall produce a sound level at least
15 dB above the reduced average ambient sound level or 5 dB above the maximum sound level
having a duration of at least 60 seconds after reduction of the ambient noise level, whichever is
greater, measured 1.5 m above the floor in the area required to be served.

32. Private Mode Audible Requirements.

a) To ensure that audible private mode signale aflearly heard, they shall have a sound level at
least 10 dB above the average ambient sound level or 5 dB above the maximum sound level hav-
ing a duration of at least 60 seconds, whichever is greater, measured 1.5 m above the floor in the
area required tdbe served.

b) A system arranged to stop or reduce ambient noise shall be permitted to produce a sound level
at least 10 dB above the reduced average ambient sound level or 5 dB above the maximum sound
level having a duration of at least 60 seconds after otidm of the ambient noise level, whichever
is greater, measured 1.5 m above the floor.

33. Sleeping Area Requirements.
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a) Audible appliances shall be installed to provide signals for sleeping areas. They shall have a sound
level of at least 15 dB above tlagerage ambient sound level or 5 dB above the maximum sound
level having a duration of at least 60 seconds or a sound level of at least 75 dB, whichever is
greater, measured at the pillow level in the area required to be served.

b) If any barrier, such asdoor, curtain, or retractable partition, is located between the notification
appliance and the pillow, the sound pressure level shall be measured with the barrier placed be-
tween the appliance and the pillow.

34. Location of Audible Notification Appliances fa Building or Structure.

a) If ceiling heights allow, wathounted appliances shall have their tops above the finished floors at
heights of not less than 2290 mm and below the finished ceilings at distances of not less than 150
mm.

b) Ceilingmounted orrecessed appliances shall be permitted.
35. Location of Audible Notification Appliances for Wide Area Sighiad).

a) Audible notification appliances for wide area signaling shall be installed in accordance with the
approved design documents, and the manufa@WX a Ay adl €t FGA2y AyadaN
quired performance.
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Table8.4 - AverageAmbient SoundLevelAccordingo Location
\verage Ambient
Location Sound Level (dBA
Business occupancie 35
Educational occupancie 45
Il\‘|‘\\’.l-.i]"__'IE‘IIJ_."\ S0
[nstitutional occupancies 30
Mercantile occupancie 40
Mechanical rooms 85
Piers and water-surrounded structures 40
Places of assembly 55
Residential occupancies 15
Slorage occupancies Ty
Thoroughtares, high-density urban 70
Thoroughtares, medium-density urban 55
Thoroughtares, rural and suburban 40
Tower occupancies 15
Underground structures and window less buildings 40
Vehicles and vessels 30
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36. Visible Characteristics Public Mode.

a. Light, Color, and Pulse Characteristics.

u

The flash rate shall not exceed two flashes per second (2 Hz) nor be less than one flash every second
(1 Hz) throughout the listed voltage range of the appliance.

A maximum pulse duration shall be @2cond with a maximum duty cycle of 40 percent.

The pulse duration shall be defined as the time interval between initial and final points of 10 percent
of maximum signal.

Lights used for fire alarm sigdalg only or to signal the intent for complete ewetion shall be clear

or nominal white and shall not exceed 1000 cd (effective intensity).

Lights used to signal occupants to seek information or instructions shall be clear, nominal white or
other color as required by the emergency plan.

b. Appliance Locabin.

u

Visual alarm signals (flashers) shall be used in areas where audio alarm signal is not effective, not
feasible to type of occupancy (i.e. operating theaters in hospitals, extremely noisy environment like
engine room, intensive care units in health cacezupancies) or in areas where audio alarm requires

the aid of visual alarm.

Walltmounted appliances shall be mounted such that the entire lens is not less than 2030 mm and
not greater than 2440 mm above the finished floor.

c. Spacing in Rooms.

i

Spacing of wall and ceiling mounted visible appliances shall be in accordance with Table 8.5 and Table
8.6 accordingly.
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Table8.5 - RoomSpacinger Wall-Meunted Visible Appliances
Minimum Required Light Output
Maximum Room Size (Effective Intensity, cd)
One Light per Room Two Lights per Room (Located on Opposite  Four Lights per Room (One Light per Wall)
m ft Walls)

6,10 6,10 20% 20 15 NA NA

B.53x 833 Bx28 30 Unknown NA

0.14x9.14 3030 34 5 NA

122% 122 40 40 60 30 15

137 % 137 45x 43 73 Unknown 19

15.2% 15.2 50 % 50 04 60 30

[6.5% 16,5 54w 54 [10 Unknown e

16.8x 16.8 55% 55 115 Unknown 28

183x 183 6l ¢ 60 [35 05 30

19.2x 19.2 63 % 63 150 Unknown 31

Minimum Required Light Output
Maximum Room Size (Effective Intensity, cd)
One Light per Room  Two Lights per Room (Located on Opposite ~ Four Lights per Room (One Light per Wall)
m ft Walls)

207% 207 68 x 68 177 Unknown 43
213% 213 700 70 |84 05 (]
44w 244 80% 80 40 135 (]
4w 214 90 % 90 304 185 05
WA= S [00 = 100 375 240 05
335% 333 110 110 433 40 135
36.6% 36.6 [20 % 120 540 05 |35
396 30.6 130 % 130 635 373 |85
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Tables. 6 - RaomSpacindor CellingMounted VisibleAppliances

Maximum Maximum Ceiling Height
Room Size

Minimum Required Light Output

m fi m fi {Effective Intensity); One Light (cd)
6] = 6.1 20 = 20 a0 (] 15
9.1= 91 30 = 30 a0 10 30
12.2x 12.2 40 s 40 30 ] il
34x 134 44 = 44 3.0 ] 75
15.2= 15.2 S0 = 50 30 10 Qs
16.2 =% 16.2 53 % 53 3.0 10 110
16.8 % 16.8 55 % 55 3.0 10 115
18,0 % 18.0 50 x 59 30 10 135
19.2 % 19.2 63 =63 a0 10 150
N 68 x 68 3.0 10 177
] T0 = T 30 ] 185
6.1 x 6l 20 = 20 6.1 20 a0
9.1=x91 30 % 30 6.1 0 45
Adx 134 44 = 44 6.1 200 75
14.0 = 14.0 46 = 46 6.1 20 a0
152 = 152 0 s 50 [N 20 0:
16,2 = 16.2 53 x 53 6.1 > 110
16.8 % 16.8 55 % 55 6.1 20 115
|50 = |80 59 w 59 6.1 M 135
19.2 63 =63 6.1 0 150
T 58 x 68 . 1 20 177
213 TO = T0 6.1 i 185
6.1 x 6l 20 = 20 L | an 55
9 1x9]l 30 = 30 L | an 75
15.2 % 15.2 50 x 50 9.1 a0 g
16.2 =% 16.2 53 % 53 9.1 30 110
16.8 % 16.8 55 % 55 9.1 30 115
180 = |50 0w 59 9.1 30 135
19.2 % 19.2 63 = 63 9.1 0] 15
M Gs w 68 L | 0 177
213 21.3 0= T 9.1 0 185
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Visible notification appliances shall be installed in accordance with Table 8.5, using one of
the following:
i.  Asinglevisiblenatificationappliance.
ii. Twovisiblenotificationappliancedocatedon oppositewalls.
iii. Two groups of visible notification appliances, where visyliances of each group
are synchronized, in the same roomadjacent space within the field of view. This
shall includesynchronizatiorof strobes operatedy separatesystems.
iv. More than two visible notification appliances or groupssghchronized appliances
in the same room or adjacent space witthia field of viewthat flash insynchroniza-
tion.

Room spacing iaccordance with Table 8.5 for watlounted appliances shall be based on
locating the visible notification appliance at the halfway distance of the wall.

In square rooms with appliances not centered or in 1sgiare rooms, the effective inten-
sity (cd) fromone visible walmounted notification appliance shall be determined by maxi-
mum room size dimensions obtained either by measuring the distance to the farthest wall
or by doubling the distance to the farthest adjacent wall, whichever is greater, as required
by Table 8.3.

If a room configuration is not square, the square room size that allows the entire room to
be encompassed or allows the room to be subdivided into multiple squares shall be used.
If ceiling heights exceed 9.14 m (30 ft), ceHingunted visble notification appliances shall

be suspended at or below 9.14 m (30 ft) or wabthunted visible notification appliance shall

be installed in accordance with Table 8.3.

Table 8.4 shall be used if the ceilimpunted visible notification appliance is attltenter

of the room. If the ceilingnounted visible notification appliance is not located at the center
of the room, the effective intensity (cd) shall be determined by doubling the distance from
the appliance to the farthest wall to obtain the maximunono size.

d. Spacing in Corridors.

u

The installation of visible notification appliances in corridors 6.1 m or less in width shall be
in accordance with the requirements of Table 8.5 or 8.6 accordingly.

In a corridor application, visible appliances shall bedatot less than 15 cd.

Corridors greater than 6.1 m wide shall also comply with the spacing requirements for
rooms in accordance with Table 8.3 or 8.4 accordingly.

e. Visible naotification appliances shall be located not more than 4.57 m from the end of the
corridor with a separation not greater than 30.4 m between appliances.

f. If there is an interruption of the concentrated viewing path, such as a fire door, an ele-
vation change, or any other obstruction, the area shall be treated as a separate corridor.

g. Incaridors where more than two visible notification appliances are in any field of view,
they shall flash in synchronization.

h. Wallkmounted visible notification appliances in corridors shall be permitted to be
mounted on either the end wall or the side wafl the corridor not more than 4.57 m
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from the end of the corridor with a separation not greater than 30.4 m between appli-
ances.

37. Conventional Fire Alarm Control Panels
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a) What is a conventional fire alarm control panel?

u

Conventional fire alarm panels are more of a traditional fire protection system, and they're
also the most common type of fire alarm system in commercial settings.

They're an analog system and despite advances in technology, conventional panels remain
anideal option in many circumstances.

A conventional alarm system protects a structure by dividing it into zones. Typically, in
multi-story buildings, each floor is its own zone.

A series of initiating devices and notification devices work together tdedterent zones
throughout the structure that all connect to the conventional fire alarm control panel.

b) How does a conventional fire alarm system work?

u

The conventional alarm system works by using increased electrical currents to notify the
control panel of a change in atmosphere.

Initiating devices in a particular zone are set at a certain threshold and when that threshold
is surpassed by things like smoke or heat, the electrical current increases and sends a signal
to the control panel.
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U  For examplesmoke detectors identify a change in the amount of particles within the air or
carbon monoxide is detected by identifying an increase in the zone's carbon monoxide lev-
els.

c) Where conventional fire alarm control panels can be used
i A fire alarm conventional panel can be used anywhere, but they're ideal for small busi-
nesses, single story buildings, buildings with a simple layout, or smaller structures in general
where just a couple of zones can cover the entire building.

d) Features &enefits of conventional fire alarm systems

i Perhaps one of the biggest advantages of a conventional fire panel system is-gffeost
tiveness.

U Despite its significantly lower cost, a conventional control panel still remains an incredibly
reliable opticn when it comes to protecting valuable assets.

i A conventional fire alarm panel is simple to set up and doesn't require any extensive
changes to existing systems as they're easily integrated with other manufacturers' devices.
They also don't require any stly configurations.
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38. Addressable Fire Alarm Systems:

Manual Call Point Smoke and Heat Detectors 32 Devices per Zone

BSAT Zone2  Zone3 BLSHT
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Fire Relay

Access Control
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Through PC
RS485 Port i
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Strobe
Sounder Circuit 1 Sounder Circuit 2

a) An Overview

U , 2d2ONB aK2LILAyYy3I F2NI I FANB FflN¥Y aeaisSy
may have noticed there are many types of systems, with diffefeatiures, customized
for all sorts of properties.

U ,2dz Yre Frfaz2z KFI@gS y20A0SR al RRNBaalotS ¥

U LT 282d2Q@S ySOSNI KSINR 2F AdZ NBFR 2yH 28§
tions about addressable fire alarm systearsd provide our two cents about whether
0KSEBQNB ¢2NIK UKS Ay@gSadySyido

b) What is an addressable fire alarm system?
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Addressable fire alarms are fire protection systems where each device within the system
KFa Ada 26y Gl RRNBaa¢ adiddvide@étetts chahgesiaitsSy O
immediate atmosphere to determine the exact location of a fire within the building.

The system tracks its progress through the building, allowing rescue personnel to evac-
uate occupants from dangerous areas proactively.

Unlike conventional systems installed to create individual zonesadaressable fire

alarm system consists of netwotksne interface, and central monitoring location; link-

ing all snoke, fire, gas, emergency, and security devices throughout a home or property.

c) What is the difference between a conventional and addressable alarm system?

U

Conventional fire alarm systems are analog, hardwased systems that communi-

cate through wiring.

¢KSe FSIFGdzZNBE y2 LINRPIANIYYFoO6tS 2LIiAz2ya Gl 7
authorities of an emergency through a phone landline, cellular network, or wireless
internet connection.

Addressable alarm systems are much more modern. They operatallgigather than
FylFf23 gKSYy O02YYdzyAOFdiAy3d o6SG6SSy (KS &
Each device within the system works as a team to isolate and pinpoint the location of

an emergency within the building.

d) How does an addressable alarm systemork?

u

Addressable alarm systems convert an analog S|gnal created by voltage variations to bi-
YyINE O2RS @Al GKS aeadsSvyQa AyuSaNIaGaSR 02
That code then digitally transfers information from the individual safety devices
throughout the building to therimary control panelBecause of this digital communi-
cation, an addressable system can transfer a much wider variety of information to its
control panel than a conventional analog system can.

e) Are addressable alarm systems better than conventional syss®

u

The answer to that question depends entirely upon your individual needs. But in terms

of advanced features, technology, and responsivenagshave to say yes.

CANRG 2F |ffx O2y@SydaAaz2ylt FfFNyY aeaitsSva
cau® of its analog design, there may be limitations on how precisely a traditional system
can identify the location of an emergency, resulting in delayed response times.

CKAA YI& y20 0S | YIaairg@dsS AaadzsS AT @&2dzxQ
zorSax odzi fF3&a Ay I aASOdz2NAGEe aeadsSyQa ag
YFEGGSNI 6KFG &aAT S aLl OS &2dzQNB O02@0SNAy3Io
Addressable systems are designed to detect issues immediately and efficiently alert
SYSNHSyOeé LI SNE2YYySt lprggranmedandBan iargevtSeemear-K S & ¢
3Sy0eqQa SEIFIOG adGFNIAYy3a LRAYyGEZ OdzNNByid &
Also, conventional systems are more susceptible to false alarms. This can pose a signifi-
cant safety hindrance and cost you plenty of mpmethe long run for false alarm fines.
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Addressable systems are sdlhgnosing and can monitor the performance of each de-

vice connected to the system. They can pinpaietects in the fire alan system wiring

and even detect the buildup of debris and contaminants that may inhibit performance.
This cuts down on false alarms and ensures the entire system is in optimal working or-
der.

And since each device has its own address, each elementectasted and monitored
independently, makingegular fire alarm testingnuch easier and, again, cutting down

on false alarms.

l'YR FAYFEttes F GNIY RAGA2YI fhe peksdldlizatidh bf ld & &
addressable system.

. 2dz Oy Odzad2YAT S AG FT2NJ 2LIAYLFE O22LISNI
example, you may configure evacuation notifications based upon detection and building
layout to control occupant traffic anceduce crowding and chaos in the event of an
emergency evacuation.

Most addressable systems even have the ability to maintain a log of incidents so you
YIe NBOASS LI GGSNya Ay GKS adaeaidisSyQa 2LISN

f) Pros and Cons of an Addressable Fire Al&8ystem:

0 Pros
1 Less hardware and fewer wires.
1 Faster, more reliable detection.
1 Shorter response time from emergency services.
1 Pinpoint accuracy of emergency locations within the building.
9 {SLINIXiGS RSOAOS aF RRNBaasSaé¢ YSIya ShkaiSN
1 MoreOdz&a (i 2 Y thdnlaniahatoy system.
1 Intelligent features like logging and seifignostics.
1 Less ongoing costs when compared to conventional systems.
i Cons
1 Setup and configuration of an addressable system cost more than a conventional sys-
tem.
1 Integraing different brand devices into the system may be an issue.
71 Initial installation may take a bit longer than a conventional system.

g) Do you need an addressable alarm system?

u

That all depends upon the type of structure that you need to protect and twple

who inhabit it.

When it comes to multstory buildings like skyscraper hotels or apartments, an address-
able system is by far the safest option. The same applies to large complexes or properties
with complicated layouts like hospitals, university gamses, and even historic build-
ings.
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U ¢KFdG alFARX GKSNBQa NBlIffe y2 NuzZS GKIG a
personal home or a rental property.

U  An addressable system can provide extra safety when rapid response is especially criti-
cal. For instance, in cases when very young children, elderly folks, or inhabitants with
disabilities need more time and direction to evacuate the premises.

U Frequent travelers who find themselves away from home for extended periods may also
benefit from an adressable fire alarm over a slower, less sophisticated analog system.

h) The Bottom Line

U CAYAYI A& ONRGAOIT 6KSYy GKSNBQa fitesafey NB |
systemsare so important.

U0 Instead of sounding each alarm as a fire spreads, the newest addressable fire alarm sys-
GSvya OFy RSGSOG avy21S FyR Fdziz2zYFGAOKE (@
headed, saving more lives in the process.

0  We happen to thik the peace of mind an addressable fire alarm brings is well worth it,
FyR fdzOle F2NJ dza>x GKA&a GSOK A& | @FAflFof ¢
palatial estate.

U0 Modern fire safety systems, includirgldressable panels from brands likeneywell,
offer enhanced protection by detecting smoke and sounding alarms strategically, poten-

tially saving lives.

i) Disadvantages of aoventional fire alarm systems

U Despite their long standing reputation of being budfrgendly and effective in decreas-
ing catastrophic loss, there is one very notable disadvantage to having a conventional
fire alarm panel.

0  While the system utilizes zoadéo narrow down the source of the problem, the initiating
devices are only able to give the conventional fire panel a general location of the sus-
pected fire.

0 Newer systems with more advanced technology are able to pinpoint exact locations.

Overall, a coventional fire alarm panel is a great investment.

U If you think a conventional fire alarm system may be the next step in safeguarding your
building, the experts at Control Fire Systems are standing by to offer you their honesty
and expertise. Contact us thay to see if a conventional fire alarm system is right for you
or order a qualifiedire alarm inspectiorfirom one of our technicians.

c:
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39. Difference between Addressable and Conventional Fire Alarm Systems

Lower wiring costs

Conventional VS Addressable
-

Conventional
Fire Panel

U Fatalities and dire losses to collateral and property attributed to fires have led to a lot of
introspection with regard to fire safety and protocol for businesses, homeowners, and
even nstitutions.

U  According to a report by Industrial Safety Review, an average of 25,000 people die every
year as a result of fires. What's worse is that the report also revealed that approximately
42 women and 21 men die due to fires in India on a daily badikough there is no
conclusive and validated data on the economic losses attributed to fires in India, the
fatalities itself are enough to alert the population to take fire safety more seriously. In
the light of these dangerous situations and also taatby the stringent code and reg-
ulations laid down by the governing bodies, one must be aware of the different kinds of
fire alarms. But first, it is important to understand what a fire alarm is.

U A fire alarm is a device that links various different fdegecting devices to the central
control panel. At a broad level, there are two types of fire alarm system®e is ad-
dressable fire alarm system and second is the conventional fire alarm system.

U Inthis blog, let's delve deeper to get a better understizng of these vital systems. Here
are some of the differentiating points when it comes to addressable and conventional
alarm systems.

a) The Functioning
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Simply put, with addressable systems, since every fire detecting device has its own ad-
dress, one is abl® pinpoint the precise location of the fire in a large building or even a
complex.

This triggers control panel systems and enables the authorities to act quickly. In a con-
ventional system, the devices are connected to the control panel in separate bhgnes
individual wires.

These systems will not be able to pinpoint the exact location of the fire; rather it will give
you an idea of which general area the fire is.

Conventional alarms are better suited for small spaces such as retail outlets, single of-
fices and compact homes.

b) The Installation

u

Since each zone connected to the conventional fire alarm panel needs its own individual
wire, the installation process is tedious and thm@nsuming.

On the other hand, addressable systems are wired with one wivieh loops and con-

nects all the devices to the panel.

Since there is just one cable in question, the addressable systems are easier to install in
comparison.

This also means that the addressable fire alarm systems can be installed in a shorter
time.

c) ThePurpose

U In most scenarios, addressable alarms exist to help to pinpoint the exact location of the
fire so as to save time and resources.

U Conventional alarm panels exist to simply raise the alarm.

U For small establishments, since the space is so small, ipthpthe exact location be-
comes redundant.

U Inthe case of small premises, the ease of evacuation and identification of the fire makes
a conventional system substantial for the structure.

0 Addressable devices are far more intelligent than conventionakdsviThey can be in-
dividually programmed for the sensitivity to the smoke. So if detector is in the kitchen
or Room then they can be programmed for less sensitivity so that they will not raise false
alarm.

U  Similarly they can be programmed to behave diffahg at different times.

d) The Scale

U  The deciding factor between whether or not to go with an addressable fire alarm system
or a conventional one is scale.

U It all boils down to how many rooms need to be covered. For example, for single rooms,
the fire can le identified easily and action can be taken immediately.

U So there is no real requirement for an addressable system. The complex installation is

compensated with a lower price point, and the safety of people and property is not com-
promised.
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40. Material Approval

a) All the Materials, Systems, Assemblies, equipment, Products and Accessories, referred to in this
chapter with respect to Life Safety, Fire Safety and Emergency Services shall be Listed, Approved
and Registered by the Civil Defence Material Apatr®@epartment.

b) The above requirement applies to all the products with or without international listing, registra-
tion or approval.

41. Further References

a) The following International Codes and Standards were referred, studied and consulted
for this chapterFurther details where applicable can be referred to in these Codes and
Standards. Also see XV. ACKNOWLEDGEMENT OF INTERNATIONAL CODES AND ST
ARDS.

NFPA 72: National Fire Alarm and Signaling Code.

NFPA 70: National Electrical Code®

NFPA 75: Standard ftire protection of computer EDP/ Clean Agents.

NFPA 76: Standard for the fire protection of telecommunication facility.

NFPA 110: Standard for Emergency and Standby Power Systems.

NFPA 111: Standard on Stored Electrical Energy Emergency and Standb$yoaras.
NFPA 170: Standard for Fire Safety and Emergency Symbols.

BA 6266: Fire Protection for electronic equipment installatimode of practice.

FIA COP: Code of Practice for Design, Installation Commissioning & Maintenance of

cooc oo oo cc
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In this Chapter:

Storage, handling and use of Flammable and combustible liquids
Minimum required separation distances from flammable and combustible liquid storage

Maximum Allowed Quantity dfammable and combustible liquids

Intent of the Chapter:

To provide guidelines to designers, users, producers, distributors and those involved
with safe handling, storage and use of Flammable and Combustible liquids

To restrict flammable and combustbliquids to maximum allowed quantities occu-
pancy wise.
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1. Definitions:

1.1. General:

2.1.1 Shall
It is a mandatory requirement from Civil Defence.
2.1.2 Should
It is a suggested requirement recommended by Civil Defence but not mandatory.
2.1.3 Listed
Approved and registered by individual EGPC, Civil Defence material department.
2.1.4 Gallon. U.S. Standard and Kilogram
1 U.S. gal =3.785 UL. 1 Kg = 1.8 Liter, Approx. (Units used in this chapter are either Kilo-
grams or
2.1.5 US GallonsConversion of Liter to Kgithout knowing specific density, Liter con-
version to Kg is approximate.)
2.1.6 Kilogram
1 Kg = 2.20.l1b (Pounds)
2.1.7. Barrel
A unit of volume used in the petroleum industry that is equal to 0.159 m3 (159 L or 42
gal).
2.1.8 Boiling Point
The temperature at whichhie vapor pressure of a liquid equals the surrounding atmos-
pheric pressure.
2.1.9 Flash Point
The minimum temperature of a liquid at which sufficient vapor is given off to form an
ignitable mixture with the air, near the surface of the liquid or within the vessel used.
2.1.1Q Vapor Pressure
The pressure, measured in pounds per square inch, absoluts (pgerted by a liquid.
2.1.11 Material Safety Data Sheet (MSDS)
It is a document that gives detailed information about the nature of that particular chem-
ical, such as
a) Physical and chemical properties

b) Health, safety, fire and environmental hazards
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c) Handlingstorage and transportation requirements

2.1.12 Low Flammable Limit (LFL) or Lower Explosive Limit (LEL)
The concentration of a flammable vapor in air below which ignition will not occur. It is
also known as Lower Explosive Limit.
2.1.13 Fire Point
The lowest temperatre at which a liquid will ignite and achieve sustained burning when
exposed to a test flame. (ASTM D 92)
2.1.14 Maximum Allowable Quantity (MAQ)
The maximum quantity of flammable and combustible liquid permitted in a control area.
2.1.15 UN Numbers
UN number idenfies and classifies hazardous substance and articles within the frame
work of international transport.

2.1.16 Grounding
The process of bonding one or more conductive objects to the ground, so that all objects
are at zero (0) electrical potential.
2.1.17 High Hazad Level 2 Contents

Contents that present deflagration hazard or a hazard from accelerated burning. for the purpose
of this code, this includes, Class I, Class Il or Class IlIA liquids that are used or stored in normally
open containers or systems, or in closed containgrsystems at gauge pressure of 15 psi (103
kPa) or greater.

2.1.18 High Hazard Level 3 Contents
Contents that readily support combustion or that present a physical hazard. This includes, Class
I, Class Il or Class lllA liquids that are used or stored in riprci@ded containers or in a closed
systems at gauge pressure of less than 15 psi (103 kPa).

2.1.19 Refinery
A plant in which flammable or combustible liquids are produced on a commercial scale from crude
petroleum, natural gasoline or other hydrocarbon sasc

2.1.20Q Solvent Distillation Unit
An appliance that distills a flammable or combustible liquid to remove contaminants and recover
the liquid.

2.1.21 Staging
Temporary storage in a process area of liquids in containers, intermediate bulk containers and
portable tanks.

2.1.22 Terminal
That portion of a property where liquids are received by tank vessel, pipelines, tank car or tank
vehicle and are stored or blended in bulk for the purpose of distributing such liquids by tank
vessel, pipeline, tank car, tank vehicle, @adte tank or container.

2.1.23 Control Area
Area or building or portion of building within which flammable and combustible liquids are al-
lowed to be stored, dispensed, used, handled in quantities that do not exceed maximum allow-
able quantities (MAQ).
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1.2. Lquids

1.2.1. Flammable Liquid
Any liquid that has a closenip flash point below 100°F (37.8°C).
1.2.1.1. Class | Flammable Liguid
Any liquid that has a closetlip flash point below 100°F (37.8°C) and a vapor pressure not ex-
ceeding an absolute pressure of 40 psia (2068.6 mm Hg at 100°F (37.8°C).
1.2.1.2. Class IA Flammable Liquid
Liguids that have flash points below 73°F (22.8°C) and boiling points be@\ (37.8°C). Exam-
ples are Dethyl Ether, Ethylene Oxide, and Light Crude Oils.

1.2.1.3. Class IB Flammable Liquid
Liguids that have flash points below 73°F (22.8°C) ailohf points above 100°F (37.8°C). Exam-
ples are Motor and Aviation Gasoline, Toluene, Lacquers, Lacquer Thinner.
1.2.1.4. Class IC Flammable Liquid
Liguids that have flash points at or above 73°F (22.8°C) but below 100°F (37.8°C). Examples are
xylene, sme paints, some solvent based Cements.
1.2.2. Combustible Liquid
Any liquid that has a closezlip flash point at or above 100°F (37.8°C).

1.2.2.1. Class |l Combustible Liquid
Any liquid that has a flash point at or above 100°F (37.8°C) and be@\W 160°C). Examples are
Diesel Fuel, Paint Thinner.
1.2.2.2. Class IlIA Combustible Liguid
Any liquid that has a flash point at or above 140°F (60°C) and below 200°F (93°C). Examples are
Home Heating Oil
1.2.2.3. Class IlIB Combustible Liguid
Any ligud that has a flash point above 200°F (93°C) Examples are Cooking Qils, Lubricating Oils,
Motor Oils.

1.2.3. Hazardous Material or Chemical
Material presenting dangers beyond the fire problems relating to flash point and boiling point.
These hazards andadgers can arise from, but not limited to , toxicity, reactivity, instability or
corrosivity.

1.2.4. Liquefied Gas
A gas, other than in solution, that in a packaging under the charged pressure exists both as a liquid
and a gas at a temperature of 20°C 6B

1.2.5. Unstable Liquid
A liquid that, in the pure state or as commercially produced or transported, will vigorously poly-
merize, decompose, undergo condensation reaction, or becomeesmitive under conditions of
shock, pressure, or temperature.
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1.2.6. Water miscible Liquid
A liquid that mixes in all proportions with water without the use of chemical additives, such as
emulsifying agents.
1.2.7. Cryogenic Fluid
A fluid with a boiling point lower thar130°F {90°C) at an absolute pressureldf.7 psi (101.325
kPa)

1.2.8. Crude Petroleum
Hydrocarbon mixtures that have a flash point below 150°F (65.6°C) and that have not been pro-
cessed in a refinery.
1.2.9. Liquid
Any material
a. That has fluidity greater than that of 300 penetration asphalt when test in accordance with
ASTM D5
b. Is a viscous substance for which specific melting point cannot be deterrhbindgtiat is de-
termined to be liquid in accordance with ASTM D 4359
1.2.10. Fast Moving Consumer Goods (FMCG)
Retail products that are consumed by the consumers on aalaay basis such as cleaning sol-
vents, perfumes, paints etc.

1.3. Storage

1.3.1. Sorage Tank
Any vessel having a liquid capacity that exceeds 230 L (60 gal), is intended for fixed installation,
and is not used for processing.

1.3.2. Atmospheric Tank
A storage tank that has been designed to operate at pressures from atmospheric through a gauge
pressure of 6.9 kPa (1.0 psig) (i.e., 760 mm Hg through 812 mm Hg) measured at the top of the
tank.
1.3.3. LowPressure Tank
A storage tank designed to witlasid an internal pressure above a gauge pressure of 6.9 kPa (1.0
psig) but not more than 103.4 kPa (15 psig or 1 bar gauge) measured at the top of the tank.
1.3.4. Portable Tank
Any closed vessel having a liquid capacity over 230 L (60 gal) and mokeidtfor fixed installa-
tion.
1.3.5. Secondary Containment Tank
A tank that has an inner and outer wall with an interstitial space (annulus) between the walls and
that has a means for monitoring the interstitial space for a leak.
1.3.6. Aboveground Tank
A tank that is installed above grade, at grade, or below grade without backfill.
1.3.7. Protected Abov@round Tank
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An atmospheric abovground storage tank that is listed and approved with Standards for Pro-
tected Aboveground Tanks for Flammablae& Combustible Liquids, or an equivalent test pro-
cedure that consists of a primary tank provided with protection from physical damage and fire
resistive protection from exposure to high intensity liquid pool fire.

1.3.8. Vault

An enclosure consisting ébur walls, a floor, and a top for the purpose of containing a liquid
storage tank and not intended to be occupied by personnel other than for inspection, repair, or
maintenance of the vault, the storage tank, or related equipment.

1.3.9. Container
Any vessel of 450 L (119 gal) or less capacity used for transporting or storing liquids.

1.3.10. Closed Container
A container as herein defined, so sealed by means of a lid or other device that neither liquid no
vapor will escape from it at ordinary tempeuaies. Closed container is not allowed to have
any vents, either automatic, fixed or pressure operated.

1.3.11. Safety Can
A listed container, of not more than 20 L (5.3 gal) capacity, having a sposigg lid and spout
cover and so designed that it will safely relieve internal pressure when subjected to fire expo-
sure.
1.3.12. Fire Resistant Abowground Storage Tank
An atmospheric abowground storage tank with thermal insulation that has been evaluated for
Resistance to physical damage and for limiting the heat transferred to the primary tank when
exposed to hydrocarbon fuel fire. It is listed in accordance with 80.20
1.3.13. Floating Roof Tank
Floating roof tank incorporates any of the following.

A. A closedop pontoon or doubledeck metal floating roof in an opetiop tank constructedn Ac-
cordance with API Standard 650, Welded Steel Tanks for Oil Storage.

B. A fixed metal roof with ventilation at the top and roof eaves constructed in, accordance with API
650 and containing a closddp pontoon or doubledeck metal floating roof meetinghe re-
quirements of API 650.

C. A fixed metal roof with ventilation at the top and roof eaves constructed in accordance with API
650 and containing a metal floating cover supported by liquid tight metal floating devices that
provide sufficient buoyancy to premt the liquid surface from being exposed when, half of the
flotation is lost

1.3.14. Pressure Vessel
A container or other component designed in accordance with the ASME Boiler and Pressure Ves-
sel Code.
1.3.15. Bulk Storage Tank
The term bulk storagapplies to following liquids storage arrangements
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A. The storage of flammable / combustible liquid in fixed tanks that exceeds 60 gallons. (230 L)
capacity
B. The storage of flammable and combustible liquids in portable tank that exceeds 660 gallons
(2500 L)xapacity
C. The storage of flammable and combustible liquids in intermediate bulk containers that exceeds
793 gallons (3000 L) capacity.
1.3.16. Intermediate Bulk Container

Any closed vessel having a liquid capacity not exceeding 793 gal (3000 L) and intended for storing
and transporting liquids.
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1.4. Fuel Dispensing

1.4.1. Motor Fuel Dispensing Facility (Gas Station)
That portion of a property where motor fuels are stored and dispensed from fixed equipment into
the fuel tanks of motor vehicles or marine craft or into approved containers, including all equip-
ment usal in connection therewith.

1.4.2. Fleet Vehicle Fuel Dispensing Facility
A motor fuel dispensing facility at a commercial, industrial, governmental, or manufacturing prop-
erty where motor fuels are dispensed into the fuel tanks of motor vehicles tleatised in con-
nection with the business or operation of that property by persons within the employ of such busi-
ness or operation.

1.4.3. Marine Motor Fuel Dispensing Facility
A motor fuel dispensing facility at or adjacent to shore, a pier, a whad,flaating dock where
motor fuels are dispensed into the fuel tanks of marine craft.
1.4.4. Major Repair Garage
A building or portions of a building where major repairs, such as engine overhauls, painting, body
and fender work, and repairs that regaidraining of the motor vehicle fuel tank are performed
on motor vehicles, including associated floor space used for offices, parking, or showrooms.
1.4.5. Minor Repair Garage (Service Station)
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A building or portions of a building used for lubricatiorsgection, and minor automotive mainte-
nance work, such as engine tunps, replacement of parts, fluid changes (e.g., oil, antifreeze,
transmission fluid, brake fluid, air conditioning refrigerants, etc.), brake system repairs, tire rota-
tion, and similar ratine maintenance work, including associated floor space used for offices, park-
ing, or showrooms.

1.4.6. Dispensing Device
A dispensing device that consists of one or more individual units intended for installation in con-
junction with each other, mountedbove a dispensing area typically within the gas station canopy
structure and characterized by the use of an overhead hose reel.

1.4.7. Dispensing Device, Overhead Type
A dispensing device that consists of one or more hose outlets with nozzles, known agrouslti
uct dispensers, mounted on the dispensing equipment, usually located under a canopy.

1.4.8. Vapor Processing Equipment
Those components of a vapor processaygtem that are designed to process vapors or liquids
captured during transfer or filling operations.

2. Flammable and Combustible Liquids
2.1. The Flash Point and the Risks

2.1.1.Flash point measurements are made using several different test methods but common opera-
tion.

The liquid being tested is placed in a small sample cup and heated to a certain temperature.

A small pilot flame is introduced into the cup, and the operatorepbss if vapors in the cup ignites.
If the vapor does not ignite, the liquid is heated further, incrementally and the pilot flame is reintro-
duced.

These steps are repeated until ignition occurs and temperature of the liquid at ignition marks its
WCt AKI Q@

2.1.2. The storage, processing, handling and use of liquids at temperatures above flash point can
produce ignitable vapour, causing fire and explosion accidents.

2.1.3.The risk involved in storage, usage and handling of flammable and combugiilids khall be
evaluated based on the following principles.

a. Analysis of fire and explosion hazards of the operation.

b. Analysis of emergency relief from process vessels, taking into consideration the properties of the
materials used and the fire protection and control measures taken.

c. Analysis of applicable facility design requirements (Separation distances, fire ratings etc.)

d. Analysis of requirements for liquid handling, transfer and use.
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2.2.

2.3.

e. Analysiof local conditions such as exposure to and from adjacent properties and exposure to

floods, earthquakes and windstorms.

f.  Analysis of the emergency response capabilities of tHeoinsee emergency services and Civil

Defence specialization.

2.1.4.As a general guideline, this chapter provides the requirements related to storage, handling,
transfer, dispensing and usage of flammable and combustible liquids. This chapter shall be read and
refereed in conjunction with other chapters of thiede where referred.

2.1.5. NFPA 30, NFPA 30A, NFPA 30 Handbook, EPA, EGPC Municipality Hazardous Material guide-
lines have been referred for this chapter. Consultants, contractors, owners and Houspearfife

shall refer to these documents for further details, requirements, specifications and design consider-
ations.

Applicability of this chapter
2.2.1.Requirements of this chapter shall not apply to the following

a. Any liquid that have melting poirt or above 38°C.

b. ¢KS YIFIGSNAIE gKAOK I NB y20 WEAI[dZARQ & RS-
Any Cryogenic fluid or liquefied gas.

o o

Any liquid that does not have flash point but which is capable of burning in certain condition
e. Any aerosol product.

f.  Any mist, spray or foam.

g. Transportation of flammable and combustible liquids.

Storage, handling and use of fuel oil tanks and containers connected with oil burning equip-
ment.

General Requirements for Flammable and Combustible Liquid Storage

2.3.1. The general requirements for storage of Flammable and Combustible Liquids shall comply with
Table 13.1. These requirements shall apply to all the flammable and combustible liquids storage, us-
age, handling and dispensing, and shall be complied altigrequirements of all the following
sections of this chapter.

Table 13.1: General Requirements for Flammable and Combustible Liquid Storage

REQUIREMENTS

1. CONTROL OF Precautions shall be taken to prevent the ignition of flammable vaj
IGNITION SOURCE from sources such as the following:
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a) Open flames

b) Lightning

c¢) Hot surfaces

d) Radiant heat

e) Smoking

f)  Cutting and welding

g) Spontaneous ignition

h) Frictional heat or sparks

i)  Static electricity

j)  Electrical spar

k) Stray currents

) Ovens, furnaces, and heating equipment

m) Hot Work

I.  Inside liquid storage rooms shall not exceed 46 m.

II. Class I liquids shall not be permitted in basement areas.

Ill. The storage of any liquids shall not physically obstruct mear
egress.

IV. Wood at least 25 mm nominal thickness shall be permitted td
used for shelving, racks, dunnage, séadards , floor ovday, and
similar installations.

2. GENERAL V. Where storage is on racks, a minimum 1.2 m wide aisle shall be
vided between adjacent rack sections and any adjacent storag
liquids. Main aisles shall be a minimum of 2.4 m wide.

VI. Solid pile and palletized storage liguid warehouses shall be a
ranged so that piles are separated from each other by at least

VII. Aisles shall be provided and arranged so that no container or |
able tank is more than 6 m from an aisle. Main aisles shall be a
imum of 2.4 m wide.

3.WARNING i. Adequate Warning Signs shall be provided where flammable and

W 0dzaGAOGES fAljdzZARA FNB aidi2NBR:

{ahYLbDé¢s
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4C[laa!.[9 [Lv!L5% Y99t ! 2|

Danger

Flammable liquid

No smoking
No

naked lights

4. ELECTRICAL
AREA
CLASSIFICATION

Electrical Area Classification shall comply WiEHPA 70 Class | de
ignated areaswith Table 13.1.afor Class | liquid storage areas a
areas where Class Il OR Class lll liquids are stored or handlei
above their flash points.

A classified area shall not extend beyond a floor, wall, roof or o
solid partition that has no openings within the classified area.
Figure 13.1. and 13.2.

Table 13.1.a.: Electrical Area Classification

LOCATION DIVISION ZONE EXTENT OF CLASSIFIED AREA |
The entire area associated with such equipment wh
1 0 flammable gases or vapours are present continuot

for long period of time.

1. INDOOR EQUIPMENHERE —— .
FLAMMABLE VAPGBIR MIX- 1 1 Area_ Wlt.hln 1.5 m _of any edge of such equipment,
TURE CAN EXIST UNDER tending in all direction

MAL CONDITION Area between 1.5 m and 2.5 m of arylge of such
2 2 equipment, extending in all directions including spa
up to 1 m above floor or grade level within 1.5 m to |
m horizontally from any edge of such equipment
The entire area associated with such equipment wh
2. OUTDOOR EQUIPMENT 1 0 flammable gases or Vapours are present continuol
WHERE FLAMMABLE VAP( for long period of time.
AIR MIXTURE CAN EXIST UN Area within 1 m of any edge of such equipment, exte
NORMAICONDITION 1 1 ing in all direction
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Area between 1 m and 2.5 m of any edge of such eq
ment, extending in all directions including space up {
2 2 m above floor or grade level within 1 m to 3 m horiz(
tally from any edge of such equipment

3. INDOORTANK STORAGEH 1 1 All equipment located below grade level.
INSTALLATIONS INSIDE 9 9 A . tlocated at b de level
BUILDINGS n%/ equipment located at or above grade level.

S

7.6 M EXTENT

OF CLASSIFIED ZONE
Unpierced
interior wall

Source
of

vapor

Figure 13.1.: Extent of Classified Area 8 Classified Area blocked by wall
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7.6 M EXTENT
OF CLASSIFIED ZONE

Interior wall
with doorway

Figure 13.2.: Extent of Classified Area 0 Classified Area extends through wall opening
i.Inside fixed roof tank
1 0 . . .. .
ii. Area inside of vent piping or vent opening.
i. Area inside dike where dike height is greatean the
distance from the tank to the dike for more than 50%
4. TANK ABOVEGROUND, ' ' TPW?EECIYEU;? ffrif;(;i- end of vent, extending in all
FIXED ROOF T ) ’
rections.
i. within 3 m from shell, ends, or roof of the tank, incly
2 2 ing area inside dike up to top tfe dike wall.
ii. Area between 1.5 m and 3 m from open end of ve
extending in all directions.
IELO%rﬁlﬁéig\(/)inslprghll:?)’( 1 0 Area_l between _thg floating the floating and fixed ro
OUTER ROOE sections and within the shell.
6.
FL7(.) AT.I'_OI‘EE 238!'%3?3%’;% 1 1 Area above the floating roof and within the shell.
OUTER ROOF
LOCATION DIVISION ZONE EXTENT OF CLASSIFIED AREA |
7 TANK VAULTNTERIOR 1 1 \I,EVEEE interior volume, if Class | Liquids are sto
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Any pit, box or space below grade level, if any pal
within a Division 1 or 2 or Zone 1 or 2 classification ¢
tion.

8. UNDERGROUND TANK R
OPENING

Up to 0.5 m above grade level within a horizontal rac
of 3 m from a loose fill connection and within a horizc
tal radius of 3 m from loose fill connection and withir
horizontal radius of 1.5 m from a tight fill connection|

Area inside the drum or container

9. VENDISCHARGING
UPWARDS

Within 1 m of the open end of vent, extending in all
rections

Area between 1 m and 1.5 m of open end of vent,
tending in all directions.

10. DRUM AND CONTAINE

Area inside the drum or container.

FILLINGOUTDOOR OR
INDOOR

Within 1 m of vent and fill openings, extending in
all directions.

Area between 1 m and 1.5 m from vent or fill openil
extending in all directions, up to 0.5 m abofieor or
grade level within a horizontal radius of 3 m from ve
or fill opening

11. INDOORUMPS, BLEEDE
WITHDRAWAL
FITTINGS

Within 1.5 m of any edge of such devices, extendin
all directions, including up to 1 m above floor or grg
level within 7.6 m horizontally from any edge of su
devices.

12. OUTDOGRUMPS,
BLEEDERS, WITHDRAWA
FITTINGS

Within 1 m of any edge of such devices, extending il
directions, including up to 0.5 m above floor or grg
level within 3 m horizontally from any edge of such {
vices.

13. PITS AND SUMRSTHOUT
MECHANICAL
VENTILATION

Entire area within it or sump if any part is within D
vision 1 or 2 or Zone 1 or 2 classifies location.

14. PITS AND SUMRSTH
ADEQUATE MECHANICAL
VENTILATION

Entire area within a pit or sump if any part is within
vision 1 or 2 or Zone 1 or 2 classifiesation.

15. PITS AND SUMPS CONT]|
ING VALVES, FITTINGS OR
ING AND NOT WITHIN A DN\
SION 1 OR 2 OR ZONE 1 Ol

CLASSIFIED LOCATION

Entire pit or sump
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16. OUTDOGBRAINAGE Area up to 0.5 m above ditch, separator or basin, inc|
DITCHES, SEPARATORS 2 2 ing area up to 0.5 m above grade within 4.5 m horiz
IMPOUNDING BASINS tally from any edge
17. TANK VEHICLE AND 1 0 Area inside of tank.
) 1 1 Within 1 m of edge of domextending in all directiong
TANK CARLOADING Area bet 1 d45mf q d
THROUGH OPEN DOME| 2 2 rea belween - m and 4.5 m from edge of dome,
tending in all directions.
Tank within dike < » Tank in open (undiked) area
Division 1,
5 ft (1,52 m) radius,
Division 2, around vent
10 1t (3.05 m) radius ¢ Division 2,
10 1t {3.05 m) radius
Nk from vent
Oike T— Surfaca of tank contents
Grade
Tank
/
Below-grade ! Division 1 - NN
location such as 101t 101t
asump or french=—"(3.05m) (3.05m)
Division 2
Figure 13.3.: Area Classification of any Above ground Tank 0 Division System
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Tank within dike=—"“— Tank In open (undiked) area
Zone 1,
5 ft (1.52 m) radius
Zone 2 around vent
101t (3.05 m) radius <€ Zone 2,
10 1t (3.05 m) radius
from vent
(AL b
Nie v,
T A :ooxo'.m
4 l.! e l‘-l AAI.{ .="
Dike Surface of tank contents
Grade
Tank
Below-grade UL—»’ e Zone 0 |4—>| TN PN
location such as 101t O 10 1t
a sump or french (3.05 m) (3.05m)
Zone 1
Zone 2
Figure 13.4.: Area Classification of any Above ground Tank 0 Zone System
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Copen surmp n dack for
drainang ines and hose

je———1'5 M- |‘ 1S m
|-c~7-6rn 7-5m>i
Deck >
; : i
7.6m ' a
'
g Opaearating envelope

hoss

i e A A

= = mwn -

soo 2
T|mm 7.6m
= Tz i L
v  —
v - y

S ior
1]

~-— Shore

and stored position
of loading arms or

1)

)

3)

ITEM

S

Waler level
Key:
D Division 1 D Division 2 I I Noncilassiied

The "source of vapor is the operating envelope and stored
position of the outboard flange connacton of tho lcading arm
(or hose)

The berth area adjacent 1o lanker and barge cargo tanks is to
be Division 2 to the lollowng extont:

{a) 25 it (7.8 m) horizontally in all directions on the pier side

trom the porlion of the Hull containing cargo tanks._

(L) From the water level to 25 i (7.6 m) above the cargo anks

at thelr highest posison.

Additiona!l locations can be classified as required by the
presence of other sources of flammabtile iguids on the berth, or by
Coast Guard or other reguations.

Figure 13.5.: Area Classification of Marine Terminal

REQUIREMENTS

5. ELECTRICAL
INSTALLATIONS
IN CLASSIFIED

AREAS

i. Electrical Area Classification shall not be required for indoor li
storage where all containers, intermediate bulk containers and porti
tanks are sealed and are not opened.
ii. Electrical area classification shall not be required for dispergir
guantities that do not exceed 0.5 L including but not limited to tinting
paints and coatings.
iii. For liquid storage rooms that are totally enclosed within the build
electrical wiring and utilization equipment for Class | Liquid and Clg
Class Il liquids heated at or above their flash points, shall be Clas|
vision 2 (Zone 2).
iv. For liquid storage rooms that are totally enclosed within the build
electrical wiring and utilization equipment for Class Il and Class III |
storage shall be suitable for ordinary purpose.
v. Class I, Division 1 electrical equipment and wiring must be used
immediate vicinity of any points where ignitable vapor releases are
pected, such as areas involving transfer operations.
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6. IPING

6. PIPING

i. The design, fabrication, assembly, test and inspection of piping
tems shall be suitable for working pressures and structural stressi
be encountered by the piping systems.

ii. Liquid piping material, valves, faucets, couplings, flexible connec
fittings and other pressure containing parts shall comply with ASME
Code for pressure Piping.

iii. Piping system shall be maintained liquid tight.

iv. Low melting point matéals such as aluminum, copper, brass, plas
or nortductile materials such as cast iron shall be permitted to be (
underground within pressure and temperature limitations of ASME |
v. Piping material shall be compatible with the liquids beingdteoh

vi. Joints shall be designed and installed in liquid tight manner by we
flanged, threaded or mechanical attachment methods.

vii. Class | liquid joint systems are recommended to be welded at 4
cations.

viii. Flexible connectors shall bsted and approved in accordance wi
international test standards.

ix. Pipe joints dependent upon the friction characteristics of coml
tible materials for mechanical continuity or liquid tightness of pip
shall only be used outside of buildings anaad ground.

X. Piping systems shall be supported and protected against phy
damage and stresses arising from settlement, vibration, expansic
contraction.

xi. Load bearing piping supports located in high fire exposure risk
be protected by fie resistive construction, fire resistant protective co
ings or water spray systems etc. in accordance with API 2218, Fire|
ing Practices in Petroleum and Petrochemical Processing Plants.
xii. Above ground piping shall be protected with corrosion cups]
xiii. Underground piping shall be protected for corrosion with coati
and Cathodic protection.

xiv. Installation and Testing of Piping shall comply with NFPA 30,
30A and ASME B31.

7. VENTILATION

i. Ventilation for the roomstoring flammable and combustible mate|
als shall be in accordance with Standard

8. SPILL CONTAINMENT
AND DRAINAGE

i. The containment, drainage and spill control requirements apply to

storage of liquids in containers greater thd®bGal. (38L) stored i

rooms and warehouses.

ii. Storage areas shall be designed and operated to prevent the disc

of liquids to public waterways, public sewers, adjoining property or |

lic ways.

iii. Spill containment shall be achieved by any ef tbllowing.
a. Noncombustible, liquitight raised sills, curbs or ramps of sui
ble height at exterior openings.
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b. Noncombustible, liquitight raised sills, curbs or ramps of sy
able height, or other flowdiverting structures at interior openings
c. Sloped floors
d. Open grate trenches for floor drains that are connected {
properly designed drainage system.
e. Wall scuppers that discharge to a safe location or to a proj
designed drainage system.
iv. Emergency management procedure and emergewctypn plans shal
address proper collection and disposal of spills/drains.

Table 13.1.b.: Separation of Incompatible Liquids

DANGEROUS GOODS UN CLASS REQUIREMENTS
1. Explosives 1.1 Must not be stored in the same room.
2. Flammable Gases 2.1 Must be separated by at least 5 meters.
3. NonFlammable And Non Toxic Gases 2.2 Must be separated by at least 5 meters.
4. Toxic Gases 2.3 Must not be stored in the same room.
5. Flammable Solids 4.1 Must be separated by at least 5 meters

6. Substancéiable To Spontaneous
| 2Yo0dza A2y

7. Substance Which In Contact With Water,

4.2 Must be separated by at least 5 meters

Must not be stored in the same room. It mus!

Emits Flammable Gas 4.3 lc_>e in separate room protected by alternative
fire protection system

8. Oxidizing Substances 5.1 Must not be stored in the same room.

9. ORGANIC PEROXIDES 5.2 Must not be stored in the same room.

10. TOXIC SUBSTANCES 6.1 Must be separated by at least 5 meters.

11. INFECTIOUS SUBSTANCES 6.2 CS]Si?géal approval fromarious authorities is re-
12. RADIOACTIVE MATERIALS . CS]Si?géal approval from various authorities is 1
13. CORROSIVE SUBSTANCES 8 Must be separated by at least 5 meters.

14. MISCELLANEOUS HAZARDOUS 9 Must be separated by at least 3 meters.
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ITEM

REQUIREMENTS

9. OTHER
REQUIREMENTS

i. Other requirements for flammable and combustible liquids such as

not limited to, Emergency venting 8bove ground liquid storage tank

Processes facilities and specific operations facilities using flamn

and combustible liquids, Explosion protection, Emission mitigation

Shall be as per NFPA 30, NFPA 30A, IFC, APl and relevant interr

codesand standards.

ii. Fire Detection and Alarm System shall be provided for all the enc|

spaces and shall be in accordance with Chapter 4. Fire Detectiol

Alarm System.

ii.  All facilities storing above ground flammable and combustible liquids
ther indoa or outdoor, shall be provided with Automatic Fire Protecti
systems. Selection and design criteria of such Fire Protection Systen
be in accordance with relevant tables of Chapter 6. Fire Protection
tems.

iv. All facilities storing flammable amgdmbustible liquids shall have r
quired means of egress, travel distances,

v. Fire extinguishers shall be provided throughout facilities soring f
mable and combustible liquids in accordance with Chapter 3. Fire E
guishers.

vi. Adequate Hazard identftion signs, Electrical Classification sig
signs for Health effects of hazardous materials shall be provided
facilities storing, handling an dispensing flammable and combustibl
uids.
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2.4. Outdoor Tank Storage (Fixed Tank and Fixed Sy3§tank)
2.6.1.The storage of Flammable and Combustible Liquids in Tanks in any occupancies, indool
door shall comply with the general requirementsTable 13.1. General RequirementBhis section
andTable 13.4. Storage of liquids in Tanks.
262¢KA& aSOGA2Yy &akKbtf |LILXe (G2 GCAESR ¢l y1l|
a. Fixed tanks that exceed 60 Gallons. (230 L) capacity.
b. Portable tank that exceed 660 Gallons. (2500 L) capacity.
c. Intermediate Bulk Containers that exceed 793 Gallons (3000 L) gapacit
2.6.3. Any portable tanks not exceeding 660 Gal (2500 L) capacity and intermediate Bulk con
y2i SEOSSRAY3I tdo DIFE donnn [0 OFLI OAGE 0«
shall comply with this section.
Table 13.4.: Storagef Liquids in Outdoor Fixed Tanks
ITEM REQUIREMENTS
i. Storage of Class Il and Class Il liquids heated at or above thei
points shall follow the requirements for Class | Liquids.
ii. Tanks shall be permitted to be of any shape, Gizgpe provided they
are tested, approved and listed for The purpose.
iii. Metal tanks shall be welded, riveted and caulked, or bolted or «
structed using combination of any of these methods.
iv. Tanks designed and intended for above ground use shatlenosed
as underground tanks.
v. Tanks designed and intended for underground use shall not be
as above ground tanks.
i. Tanks shall be of steel or other approved fwmmbustible material.
ii. tanks constructed of combustible material shall be specifically,
proved and
Listed for the type of liquid and type of storage method.
2> DESIGN AND CONSTRUCT] iii. Unlined concrete tanks shall be permitted to be used for storing
OF STORAGE TANKS uids that have a gravity of 40API or hewier.
iv. An engineering evaluation shall be made if the specific gravity g
liquid to be stored exceeds that of water or if the tank is designe
contain liquids at a liquid temperature beloyt8° C.
iv. See Section 6. For tank material approvals and test standards.

1. GENERAL

i. Storage tanks shall be vented to prevent the development of vac
or pressure above 1 psi, above maximum operating pressure, tha
distort the tank or exceed the rated dgs pressure.

ii. Normal vents shall be at least as large as the largest filling or |
drawal connection, but in no case shall be less than 32 mm nomin
side diameter.

iii. Normal vents shall be located above the maximum normal li
level.

iv. Normalventing shall be provided for primary tanks and each prin|
compartment of compartmented tanks.

3. VENTING

pg.189




@ EGPC Firerevention And Firefightingsuideline

EGPC

v. Vents shall be sized and designed and installed as per API Stg
2000.
vi. For tanks equipped with vents that permit pressures to exceq
gauge pressur of 2.5 psi and for low pressure tanks and pressure
sels, the outlet of all vents and vent drains shall be arranged to disch
in a manner that prevents localized overheating of or flame impir
ment on any part of the tank if vapors from the vents &nited.

vii. Above ground storage tanks shall have emergency relief venti
the form of integral construction or a device that will relieve excess
ternal pressure caused by an exposure to fire.

4. CORROSION
PROTECTION

i. Metal used to fabrida the tank shall be thick enough to compens:
for internal corrosion expected during the design life of the tank or of
approved means of corrosion protection shall be provided.

ii. As external corrosion protection, all underground tanks shall be
vided with Cathodic protection system that is properly engineered
stalled and maintained as per international standards, unless listeg
certified as corrosion resistant tank.

iii. Where geographical area demands or where engineering analys
quires alditional corrosion protection, an internal protection such
additional metal thickness and corrosion resistant coating and lin
shall be provided for all tanks.

5. COMMISSIONING
AND TESTINGS.

5. COMMISSIONING
AND TESTING

i. Alltanks, whether shop built or field welded, field erected, shall
tested before they are placed in service.

ii. All tanks shall have permanent listing and approval standard ma
on the tanks as evidence of compliance.

iii. Permanent test records andderesults shall be maintained by tf
owner.

iv. Where static head of the bottom of the tank, when filled with ligt
exceeds 10 psi, the tank and its piping shall be hydrostatically prej
tested to a pressure equal to the static head of the liquldditank.

v. Before the tank is placed in service, all leaks or deformations sh|
corrected in an approved manner.

vi. All above ground tanks and connections shall be tested for tight
after installation and before placed in service, in accordanith REI
RP200, Recommended Practice for installation of above ground st(
systems for motor vehicle fueling and STI R931, Double wall AST
lation and Testing Instructions.

vii. Underground tanks shall be tested for tightness at operating f
sure with air, inert gas or water.
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6. PERIODIC
TESTING AND
INSPECTION

A® 91 OK dlyl akKltft oS (GdSadsSR
tions and as required by applicable standards to ensure the integri
the tank.

ii. Refer to NFPA29, Recommended Practice for Handling Releast
Flammable and Combustible Liquids and Gases, for testing of u
ground tanks.

iii. Refer to APl 653, STI SP001, API 12R1 and APl RP2350 for |
spection, Repair, Alteration, and Reconstruction and f@rotection
of storage tanks.

S VACCUM COLIAPSE OF STORAGE TANK FOR ILLUSTRATION

-

d =) - -
TANK DISTORTION DUE TO IMPROPER VENTING- FOR ILLUSTRATION

7. ABOVE

GROUND

STORAGE
TANKS

1. LOCATION

i. Tank location shall be such that it shall not jeopardize structures, |
erty and lives of own or the neighbors.

ii. Above ground storage tanks shall be spacediasthlled in accord:
ance with latest edition of PEI RP200, Recommended Practice for |
lation of Above ground Storage Systems for Motor Vehicle Fueling.
iii. The values ifable 13.4.band Table 13.4.cshall be derived fron
the referenceTable 13.4.a.

iv. Location of abowvground storage tanks storing flammable and cc
bustible liquids (Class I, Class Il OR Class lllA), other than Class Il
be in compliance witffable 13.4.b.

v. Location of Above ground storage tanks storing-Bu#r Liquidsind
Unstable Liquids shall comply witlable13.4.c.

vi. Dike subdivision criteria shall comply withble 13.4.e.

vii. Location of Above ground storage tanks storing Class Il B liquid
comply with TableL3.4.f.

viii. Minimum shell to shebeparation between abovground storage
tanks shall be as per Table 13.4.g.
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MINIMUM DISTANCE FROM ANY MINIMUM DISTANCE FROM PROP-
TANK CAPACITY IN GALLONS BUILDING IN SAME PROPERTY AND ERTY LINE, INCLUDING OPPOSITE
FROM NEAREST PUBLIC WAY (A) SIDE OF PUBLICWAY (B)
275 OR LESS 15m 15m
2761 750 15m 3m
751¢ 12,000 15m 45m
12,00 30,000 15m 6m
30,00% 50,000 3m 9m
50,00% 100,000 45m 15m
100,00% 500,000 7.6m 24'm
500,00% 1,000,000 10.6 m 30m
1,000,00Z 2000,000 13.6m 41m
2,000,00Z 3,000,000 16.6 m 50 m
3,000,001 OR MORE 18m 53m

MINIMUM DISTANCE FROM ANY MINIMUM DISTANCE FROM PROP-

TANK CAPACITY IN GALLONS BUILDING IN SAME PROPERTY AND ERTY LINE, INCLUDING OPPOSITE
FROM NEAREST PUBLIC WAY (A) SIDE OF PUBLICWAY (B)

275 OR LESS 15m 1.5m

276t 750 15m 3m

751¢ 12,000 15m 45m

12,00%k 30,000 15m 6m

30,00% 50,000 3m 9m

50,00% 100,000 45m 15m

100,00% 500,000 7.6m 24m

500,00% 1,000,000 10.6 m 30m

1,000,00% 2000,000 13.6m 41m

2,000,00% 3,000,000 16.6 m 50 m

3,000,001 OR MORE 18 m 53m
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Table 13.4.b.: Location of Above ground Tanks for Liquids, Class I, Class Il or Class IlIA

MINIMUM DISTANCE IN
weress oy || MIUOSTACER
TYPE OF TANK PROTECTION BUILDING IN SAME  PROP- LINE INCLUDING OPPO.
ERTY AND FROM NEAR- '
EST PUBLIC WAY SITE SIDE OF PUBLICWAY
1. FLOATING ROOF
Eréfeocstiuorr? 1/6 X Diameter of Tank| 0.5 X Diameter of Tank
1.1. INTERNAL PRESSURE < 2. P -
. Diameter of Tank but not
None 1/6 XDiameter of Tank
more than 53 m.
Exposure 1.5 X ATable 13.4.a.) | 1.5 X BTable 13.4.a.but
protection | but not more than 7.6 m not more than 7.6 m
1.2. INTERNAL PRESSURE > 2. None 1.5 X ATable 13.4.a.) | 3 X B(Table 13.4.a.put
but not more than7.6 m not more than 15 m
2. VERTICAL (WEAK ROOF TO SHELL)
Foam Systen| 1/6 X Diameter of Tank| 0.5 X Diameter of Tank
Eréfeocst:gr? 1/3 X Diameter of Tank Diameter of Tank
2.1. INTERNAL PRESSURE < 2. P
None 1/3 X Diameter of Tank 2 X Diameter of Tank bu
not more than 106 m.
Exposure 1.5 X ATable 13.4.a.) | 1.5 X BTable 13.4.a.put
protection | but not more than 7.6 m not more than 7.6 m
2.2. INTERNAL PRESSURE > 2. None 1.5 X ATable 13.4.a.) | 3 X B(Table 13.4.a.put
but not more than 7.6 m not more than 15 m
3. HORIZONTAL/VERTICAL TANKS WITH RELIEF VENTING
1. FLOATING ROOF
ngeocstil:)rﬁ 1/6 X Diameter of Tank| 0.5 X Diameter of Tank
1.1. INTERNAL PRESSURE < 2. P -
. Diameter of Tank but not
None 1/6 XDiameter of Tank
more than 53 m.
Exposure 1.5 X ATable 13.4.a.) | 1.5 X BTable 13.4.a.but
protection | but not more than 7.6 m not more than 7.6 m
2. > 2.
1.2. INTERNAL PRESSURE > 2 None 1.5 X ATable 13.4.a.)) | 3 X B(Table 13.4.a.put
but not more than7.6 m not more than 15 m

2. VERTICAL (WEAK ROOF TO SHELL)

2.1. INTERNAL PRESSURE < 2.| Foam Systen| 1/6 X Diameter of Tank]

0.5 X Diameter of Tank
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Exposure
protection

1/3 X Diameter of Tank

Diameter of Tank

None

1/3 X Diameter of Tank

2 X Diameter of Tank but
not more than 106 m.

Exposure

2.2.INTERNAL PRESSURE > 2.5 .
protection

1.5 X ATable 13.4.a.)
but not more than 7.6 m

1.5 X BTable 13.4.a.but
not more than 7.6 m

None

1.5 X ATable 13.4.a.)
but not more than 7.6 m

3 X B(Table 13.4.a.put
not more than 15 m

3. HORIZONTAL/VERTICAL TANKS WITH REL

IEF VENTING

Foam Systen

0.5 X ATable 13.4.a.)

0.5 X ATable 13.4.a.)

Exposure

3.1. INTERNAL PRESSURE < 2. .
protection

A(Table 13.4.a.)

B(Table 13.4.a.)

None

A(Table 13.4.a.)

2 X BTable 13.4.a.)

Exposure
protection

1.5 X ATable 13.4.a.)
but not more than 7.6 m

1.5 X BTable 13.4.a.but
not more than 7.6 m

3.2. INTERNAL PRESSURE > 2.
None

1.5 X ATable 13.4.a.)
but not morethan 7.6 m

3 X BTable 13.4.a.but
not more than 15 m

4. FIRE RESISTANT ABOVE GROUND TANK

4.1. INTERNAL PRESSURE < 2.

0.5 X ATable 13.4.a.)

0.5 X BTable 13.4.a.)

4.2. INTERNAL PRESSURE > 2.

1.5 X ATable 13.4.a.)

but not more than7.6 m

3 X A(Table 13.4.a.but
not more than 15 m
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Table 13.4.c.: Location of Above ground Tanks for 8bikr Liquids and Unstable Liquids

1. FLOATING ROOF

1.1. BOIEOVER LIQUID

Exposgre 1/6 X Diameter of Tank| 0.5 X Diameter of Tank
protection
None 1/6 X Diameter of Tank Diameter of Tank

2. FIXED ROOF

2.1. BOIEOVER LIQUID

Foam Systen|

1/3 X Diameter of Tank

Diameter of Tank

Exposgre 1/3 X Diameter of Tank 2 X Diameter of Tank
protection
None 2/3 X Diameter of Tank 4 X Diameter of Tank bu

not more than 106 m.

3. HORIZONTAL/VERTICAL TANKS WITH REL

IEF VENTING OF INTERNAL PRESSURE < 2.5 PSI

3.1. UNSTABLE LIQUID

Foam Systen

Not less than 7.6 m

B(Table 13.4.a.put not
more than 7.6 m

Expos_ure Not less than 15 m 2.5 X BTable 13.4.a.put
protection not more than 15 m
None Not less than 30 m 5 X HTable 13.4.a.put

not more than 30 m

4. HORIZONTAL/VERTICAL TANKS WITH REL

IEF VENTING OF INTERNAL PRESSURE > 2.5 PSI

4.1. UNSTABLE LIQUID

Foam Systen

Not less than 15 m

2 X BTable 13.4.a.but
not more than 15 m

Expos_ure Not less than 30 m 4 X BTable 13.4.a.put
protection not more than 30 m
None Not less than 45 m 8 X HTable 13.4.a put

not more than 45 m
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Table 13.4.: Storage of Liquids in Outddéixed Tanks

ITEM | REQUIREMENTS

7. ABOVEGROUND STORAG
TANKS

2. OPEN DIKE OR BUND

i. Dike shall be constructed to provide containment around the tan
group of tanks.

ii. Dike shall be sized to hold 110% of volume of largest tank viltkir
dike, excluding the volume of other tank(s) within the dike.

iii. Minimum clear space of 3 meters shall be maintained all aroung
dike.

iv. The dike wall shall be minimum half diameter away from the ta
contained within the dike.

v. Constructiorof dike wall shall be with concrete, solid masonry or st
designed to be liquid tight and to withstand hydrostatic head by releg
tank content.

vi. The height of Diked areas for tanks containing Category 1 or 2
mable liquids, or Category 3 flammaHdiquids with a flashpoint beloy
1000F (37.8C), located in extremely porous soils may require spe
treatment to prevent seepage of hazardous quantities of liquids to
lying areas or waterways in case of spills the walls of earthen dikes
berestricted to an average interior height of six feet above interior gra
(4) Dikes may be higher than an average of six feet above interior ¢
where provisions are made for normal and necessary emergency 4
to tanks, valves and other equipment,cagafe egress from the diked e
closure.

vii. Dike shall be provided with drain arrangements to remove the
fighting agent, water with uniform slop of 1% away from the tank
wards the sump.

viii. Dike containing two or more tanks shall be subdividethtsrmedi-
ate drain or dikes as per type of tanks and their quantities mentiong
Table 13.4.e.

ix. Subdivision shall be intermediate drain or minimWam high inter-
mediate dike. Main dike height shall be minimum of intermediate di
x. The aggregate pacity subdivision requirement shall exclude the ir|
vidual tank subdivision.

xi. For example, Volume of the tank V = d2 h/4,
Required Volume of Dike =L X B X H

Where, Wolume of tke tank, ddiameter of the tank, f height of the
tank

L-length of the dike, BBreadth of the dike, Hheight of the dike

V=20,016 i, Volume of Dike = Minimum 100.1 mx 100 m x 2 m
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Dike wall

T
40 ft (12 m)
v

DIKE WALL

STORAGE TANK
OPEN DIKE

Figure 13.10.: Open Dike

Table 13.4.: Storage of Liquids in Outdoor Fixed Tanks

TANK CAPACITY IN GALLON STABLE LIQUID CLASS | AND UNSTABLE LIQ

1. INDIVIDUAL TANK INDIVIDUAL CAPACITY

1.1. WEAK SEAM ROOF TANK | OVER 420,000 Gal. (1,598 m Irrespective of capacity

1.2. VERTICAL CONE ROOF TA| OVER 100,000 Gal. (386)m Irrespective of capacity

1.3. HORIZONTAL TANK, OVER| OVER 100,000 Gal. (386)m Irrespective of capacity

2. GROUP OF TANKS AGGREGATE CAPACITY

2.1. WEAK SEAM ROOF TANK | OVER 630,000 Gal. (2.399) m Irrespective of capacity

2.2. VERTICAL CONE ROOF TA| OVER 150,000 Gal. (578m Irrespective of capacity

2.3. HORIZONTAL TANK, OVER| OVER 150,000 Gal. (578m Irrespective of capacity

Table 13.4.f.: Location of Above ground Tanks for Class IlIB Liquids

MINIMUM DISTANCE IN ME

TERS FROM PROPERTY LINE

CLUDING OPPOSITE SIDE (
PUBLICWAY (B)

MINIMUM DISTANCE IN METER
TANK CAPACITY IN GALLON| FROM ANY BUILDING IN SAM
PROPERTY (A)

12,000 OR LESS 15m 15m
12,00% 30,000 15m 3m
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30,00% 50,000 3m 3m
50,001 100,000 3m 4.5m
100,001 OR MORE 4.5m 4.5m

TYPE Ol TANK DIAMETER
TANK

CLASS | OR CLASS H LI

CLASS Il A LIQUIDS

1. FLOATING ROOF

Less than or equalto 45 m

1/6 X Sum of adjacent
tank Diameters but not
less than 1m

1/6 X Sum oédjacent
tank Diameters but not
less than 1m

More than 45 m With Remote Im-
pounding

1/6 X Sum of adjacent
tank Diameters

1/6 X Sum of adjacent
tank Diameters

More than 45 m WittOpen Diking

1/4 X Sum of adjacent
tank Diameters

1/4 X Sum of adjacent
tank Diameters

2. FIXED OR HORIZONTAL

Less than or equalto 45 m

1/6 X Sum of adjacent
tank Diameters but not
less than 1m

1/6 X Sum of adjacent
tank Diameters but not
less than 1m

More than 45 m With remote Im-
pounding

1/4 X Sum of adjacent
tank Diameters

1/6 X Sum of adjacent
tank Diameters

More than 45 m WittOpen Diking

1/3 X Sum of adjacent
tank Diameters

1/4 X Sum of adjacent
tank Diameters
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Table 13.4.: Storage of Liquids in Outdoor Fixed Tanks

ITEM

REQUIREMENTS

4. TANK SHELL TO SHELL SEPARATION

i. Above ground tanks storing Class I, Class Il or Class IlIA stable liquids g
Separated from shell to shell as per Table 13.4.f.
ii. The minimum spacing for stable and Class Il B liquids shall be 1 m.
iii. Horizortal tanks shall be treated as fixed roof tanks for separation calg
tions.
iv. Diameter of one tank shall be added to the diameter of adjacent tank tg
adzy 2F R2FOSyid Glyl RAIFYSGSNRQX
v. Where there are multiple tanks adjadeo each other, diameters of two aq
2 O0Syid Glyla aklftf 0SS FRRSR G2 38
the required separation distance. For example, in Figure 13.12.,
a. Separation distance, D12= Diameter of tank 1+ Diameter of tan
b. Separation distance, D24= Diameter of tank 2+ Diameter of tanl
vi. Minimum horizontal separation between an LPG container, other than
Gal capacity and Class |, Class Il or Class IllA liquid tank, other than 660 G
not be less than 6 m.
vii. Where flammable and combustible liquid storage tanks are wihiliked
area, the LPG containers, if any, shall be outside the diked area and at leqg
m away from the center line of the wall of the diked area.
viii. If a tank storing Class I, Class Il or Class IlIA liquid operates at press
ceeding a gaugpressure of 2.5 psi or is equipped with emergency relief ven
that will permit pressures to exceed 2.5 psi, it shall be separated from LP(
tainer by distance as per Table 13.4.f.
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D

g

12
TANK 2
D14 D24
=l

Figure 13.12.: Shell to Shell Tank Separation

4. OperationalRequirements :
4.1.The operational safety related to flammable and combustible liquid storage, handling and
and management methodology used to identify, evaluate and control hazards shall complyawiit
13.10.

Table 13.10.: OperationdRequirements

m
=

REQUIREMENTS

i. The fire protection system shall be maintained in proper operating condi
in accordance with design intent.

ii. The quantity and quality of the water supply and extinguishing agents, i
shall be continuously monitored in accordance withapter 9and manufac-
GdzZNBEND&a NBO2YYSYRFGAZ2Y & YR | LILINE
iii. Permanent connections between fire water ®m and process system shi
be prohibited.

1. GENERAL iv. The emergency management system shall be established and maintai
accordance wittsection 5.

v. Maintenanceand operational procedures shall be established and im
mented to control leakage and prevespillages.
vi. Combustible waste materials and residues in operating areas shall be K
a minimum, stored in covered metal container and disposed of daily.
vii. Aisles established for movement of personnel shall be clearly markeg
shall not be obtructed.
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2. HAZARD ANALYSIS

i. All operation involving flammable and combustible liquid or aerosol shg
reviewed on continuous basis to ensure fire and explosion hazards ar
dressed by fire prevention, fire control and emergency management pi
dures. The evaluation shall indkes but not limited to following.
a. Analysis of fire and explosion hazard of the operation.
b. Analysis of emergency relief from process vessels.
c. Analysis of applicable facility design requirements.
d. Analysis of applicable requirements for lighahdling, transfer, and
use.
e. Analysis of local conditions such as exposure to and from adj
properties and other possible natural calamities.
f. Analysis of the compatibility and response from all emergency
vices and mutual aids.
ii. Such hazar@nalysis shall be revisited and reviewed whenever there
changes in the premises, changes in conditions, such as, but not limited {
a. When major change takes place in management of the facility.
b. When change occurs in the materials involvechimirocess.
c. When changes occurs in the process, process controls and r¢
equipment.
d. When changes occur in operation procedures.
e. When notable change occur in the property and nearby property
structions.
f. When changes occur in emergency ragement procedures.

3. HOTWORK AND CON-
TROL OF IGNITION

i. Precaution shall be taken to prevent the ignition of liquids or aerosol an
lated flammable vapors due to sources such as open flames, lighting, hg
face, radiation heat, smoking, fabricatiofriction, static electricity and stra|
current.

ii. Smoking shall be permitted only in designated areas.

iii. Proper hot work permit system shall be established and implemented.
iv. All metallic equipment such as tanks, machineries, and piping shg
properly bonded and grounded.

4. EMERGENCY PREPAR
NESS

i. An approved means for prompt naotification of fire or emergency to emergg
team within plant, to relevant authority ahCivil Defence shall be establish
and properly maintained.
ii. Following methods shall be used for monitoring as appropriate:
a. Personnel observation and patrolling.
b. Process monitoring equipment to measure abnormality in pres
and temperature parameters and possible spill or leakage that c
occur.
c. Provision of gas detectors to continuously monitor the amézre
facility is unattended.
d. Provision of Fire detection and alarm system.
ii. The fire protection system must be maintained in proper operating cond
in-line with design intent.
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iv. The quantity and quality of the water supply and extinguishing agents (W
used) shall be continuously monitored in line with engineering standards
YIydzZFl OGdzZNBENDRa NBO2YYSYRIFGAZ2Y D t §
system and any process syst must be prohibited.

v. Emergency management system and preparedness procedures must
tablished and maintained.

vi. Maintenance and operational procedures must be established and ir
mented to control leakage and prevent spillages.

vii. Combustible waste materials and residues in operating area shall be k
a minimum, stored in covered metal containers and disposed of daily.

viii. Aisles established for movement of personnel and emergency respot
fire access etc. shall beeakly marked and shall not be occupied or obstruct
ix. Proper management methods used to identify, evaluate and control th
curity hazard involved in the processing and handling liquids and aerosolg
be established and implemented. This includas ot limited to sabotage an(
other malicious attacks.

ble 13.11

5. Emergency Management System (EMS)
5.1.The Emergency Management System (EMS) must be established in accordance-w|

Table 13.11.: Emergency Management System (EMS)

ITEM

REQUIREMENTS

1. EMS

i. Plans and corresponding response procedures that will ensure prepare
to handle following scenarios.
a. Fire /Explosion
b. Spillage
c. Occupant Evacuation
d. All other emergency that are expected.
ii. EMS shall address following as minimum:
a. Emergency management roles andpensibilities
b. Risk based emergency scenarios
c. Emergency Actions
d. Emergency Evacuation Plans
e. List of available resources
f. Communication plan and procedures
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g. Periodic tests, drills and exercise requirements

h. Monitoring and review of EMS.
iii. Emergency scenarios shall be some or all of the following as applicablg
the facility:

a. Natural hazards such as fthdightening, earth quakes etc

b. Spillage

c. Fire.
iv. Designate personnel as part of Emergency Response Management
(ERMT) to manage the emergency situation. Such individuals shall be:

a. competentand qualified to their assigned roles

b. Trained and equipped to preform safely their assigned work.

c. Knowledgeable of the risk and their possible solutions.
v. ldentify specific roles and responsibilitieseath member of the ERMT
vi. Emergency management system shall provide all activities, from the 1
cation of an emergency incident, through incident stabilization, up to the re
ery from the impact of the incident. It shall be addressed for each oéther-
gency scenario.
vii. Emergency Reporting Procedure and Communication Plan shall be
lished. This shall be coordinated with Civil Defense where required. Thesg
consist of the following information:

a. Information about the Alarm system othEmergency Communica

tion facilities

b. Emergency contact details of the facility

c. Procedure for the dissemination of relevant Information

d. Procedure for Reporting of incidents and outcomes.

viii. Emergency Evacuation Plan shall be prepared whialdies!
a. Emergency personnel in charge, including their duties
b. Escape Routes, Exit maps and Diagraimsble 5.1.8
c. Procedures for evacuation
d. Location of firgfighting equipment
e. Assembly Points.
ix. Ensure that the employees, especially the emergency personnel are t
and certified in the use of Fifighting equipment through an approved trainir
institution.
X. Conduct Moeclip Drills and Exercises (Emergency ActionsEvacuation
in order to:
a. Evaluate the Emergency Management Program
b. Test or validate the procedes or plans and identify its deficiencig
c. Clarify roles and responsibilities
d. Validate training and education of the appointed emergency per
sonnel
xi. Emergency Plans and procedures shall be reviewed periodically to ¢
applicability to the current condition of the facility and its operation.
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6. Flammable and Combustible Liquid Storage Material Test Standards and Ap-
provals.

6.1. Acceptable Test Standards and criteria

6.1.1. Allthe MaterialsSystems, Assemblies, wiring, fittings, equipment, Products and Accesso-
ries, referred to in this chapter shall be Listed, Approved and Registered by the Civil Defence and
Approval Department.

6.1.2. There is no year of edition mentioned against any teahdards. the customers seeking
fro2NF d2NB (Sada FyR GKS (dSad tro2NId2NASa 0
r{ !'"b5 219b ¢19, w9 | tDw!595kw9+xL{95k! a9b59
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6.1.3. Storage Cabinets

i. NFPA 251, Standard Methods of Tests i Endurance of Building Construction and Materials
6.1.4. Atmospheric Tanks

i. AP| Specification 12B, Bolted Tanks for Storage of Production Liquids

ii. API Specification 12D, Field welded Tanks for Storage of Production Liquids

iii. API Specificatioh2F, Shop welded Tanks for Storage of Production Liquids

iv. API Specification 650, Welded steel tanks for oil storage

v. UL 58, Standard for Steel Underground Tanks for Flammable and Combustible Liquids

vi. ANSI/UL 80, Standard for Steel Tanks feb@iher fuels and other combustible liquids

vii. ANSI/UL 142, Standard for Steel Above ground Tanks for Flammable and Combustible Liquids

viii. UL 1316, Standard for GlaBi#ber Reinforced Plastic Underground Storage tanks for Petro-
leum products, Alcohol, anélicohotGasoline Mixture.

ix. ANSI/UL 1746, Standard for External Corrosion Protection Systems for steel Underground Stor-
age Tanks

x. ANSI/UL 2080, Standard for Fire Resistant Tanks for Flammable and combustible liquids

xi. ANSI/UL 2085, Standard for protied above ground Tanks for Flammable and combustible
liquids

xii. BS EN 14015, Specification for the design and manufacture of site built, vertical, cylindrical,
flat bottomed, above ground, welded, steel tanks for the storage of liquids at ambient temper
ture and above.

6.1.5. Low Pressure Tanks

i. AP| Specification 620, Recommended Rule for the design and construction of Large, Welded,
Low-Pressure Storage Tanks

ii. ASME, Code for Unified Pressure Vessels, Section VIII, Division 1.
6.1.6. Vaults
i. UL 2245, Standard for below grade vaults for flammable liquid storage tanks

6.1.7. Powered Trucks and Forklifts
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i. UL 558, Standard for Safety Industrial Trucks, internal combustion Engine powered.

ii. UL 583, Standard for Safety EleaBattery poweredTlrucks.
6.1.8. Fuel Delivery Nozzles

i. Section 19 A of UL 842, Standard for Valves for Flammable Fluids.

Chapter No.: 6
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Fire Protection Sys-
tems
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In this Chapter:

Details of various Fire Protection Systems
Application of Fire Protection Systems
Design criteria for various hazards

Inspection and Maintenance of Fire Systems

Intent of the Chapter:

To provide protection for life and property from fire through Fire Protection Systems
such as Standpipes, Hgdts, Sprinkler systems and other types of fire suppression sys-
tems.

To ensure properly designed Fire systems and adequate quantity of water is available
for Fire Fighters.

To ensure Fire systems are designed, installed, Inspected and maintainedrae ex-
tional standards

1. General

1.1, The provision of Fire Protection systems is to provide automatic as well as ragpuaéch
to extinguish fires. Along with their Firefighting equipment, Civil Defensefighters also
utilize Fire ProtectioBystems installed in occupancies, to manually figes thereby pro-
tecting the property and lives of people. Thus a wvdelsigned and wellunctioning Fire
Protection System in any occupancy is very important. Fire ProtectiBit@Extinguisher
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1.2

can beachieved with various techniques and mechanisms. HoweasiGally the concepts
behind all the extinguishing measures are one or more ofaolewing:

U Physicallyeparatethe combustiblematerialfrom the flame

U0 Removingr Reducinghe Oxygersupply

U0 Redwingtemperatureof the combustibleor the flame

U Introducingthe chemicalghat modify the combustionchemistry

This section of the code deals with the requirements for application, design, installation
and maintenance of following types of internatioryadiccepted and approved Fire Protec-
tion Systems.
U Water Based Fire Protection Systems
U Gas and Chemical Based Fire Protection Systems
U  Other types of Fire Extinguishers, Extinguishing Agents, Extinguishing methods and
mechanisms which are not part of this @sghall obtain approval from Civil Defense.

2. Definitions

2.1

WaterBasedrireProtectionSystems
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2.2,

2.3.

2.4,

2.1.1 Water is the most widely used and available-fisdinguishing agent. Water iisexpen-
sive, abundant (See 2.1.2), and effective indippression. The techniquaad mech-
anisms using water and its heat absorbing, cooling and fire extinguigitopgrties to
fight and extinguish fires are Water Based Fire Protection Systemas&thndpipe
System, Automatic Sprinkler Systems, Water p@gstems, Water MiSystemsFire
HydrantSystems, anéfoamSystemstc.

Gasand ChemicaBasedrireProtectionSystems

2.2.1 Gas extinguishing technology is based mainly on the principle of removing oxygen. By
introducing a gaseous extinguishing agent ittte room's atmosphere the oxygen
content is reduced to the point where the combustion process is halted. The gas ex-
tinguishing process uses either inert or chemical gases. This technique and mechanism
using various gases and chemicals such as Clean AG&#sDry Chemical and Wet
Chemical agents and their fire extinguishing properties to fight and extinguish fires are
called Gas and Chemical based Fire Protection Systems.

StandpipeSystems
2.3.1 The vertical portion of the Water Based Fire Protection sygigrimg that delivers the
water supply for Hose connections (and sprinklers in combined systems) vertically
from floor to floor. The term standpipe can also refer to the horizontal portion of the
system piping that delivers the water supply for two or mbmse connections (and
sprinklers on combined systems), on a single level.

2.3.2 Two types of Standpipe Systems are approved by the Civil Defence based on the build-
ing specifications and floor areas. One is Dry Type Standpipe Systems and second is
Wet Type Stampipe Systems. These standpipe systems are further categorized into
Class I, Class Il and Class IIl Standpipe Systems.

2.3.3 Combined Standpipe Systems with a common riser providing water supply to both hose
connections as well as Sprinkler systems are not aliblay Civil Defence.

Dry StandpipeSystemsr Dry RiserSystem

2.4.1 Dry riser systems are normally dry without permanent water connection to it and de-
pend on the Civil Defense fire truck to pump water into the system. Dry riser system
comprises of one or mufile vertical riser pipes or horizontal runs of piping that are
terminated to the two way breeching inlets located at ground level and connected to
the 65mm diameterlanding (Fire Department) valve outlets coupled or uncoupled
with 65mm diameter, 30 m longe-in forced rubber lined (RRL) hose with multipur-
pose hose nozzle that are placed inside a cabinet for the use of Civil Defence Depart-
ment personnel or other trained firefighting personnel.
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2.5.

2.6.

2.7.

2.8

2.9.

2.10,

Wet StandpipeSystem®or Wet RiserSystem

2.5.1 Wetriser systems aneormally pressurized with water having permanent water supply
from fire water pumps and fire water storage tanks. Wet riser system comprises of
one or multiple vertical riser pipes or horizontal runs of piping that feed the Sprinkler
System, Water Spray§8em as well as Hose and Landing Valve connections. These
risers are connected to fire pumps and fire water storage tanks located within the
buildings. 25mm for Hose Reel System, 40 mm for Hose Rack system, 65 mm diameter
for Landing Valveappingwill be made from the wet riser in each floor level and fitted
with multipurpose hoses and nozzles that are placed inside a cabinet for the use of
Civil Defence department personnel or other trained firefighting personnel. In addition
four way breeching inlets @ated at ground level are connected to bottom of the wet
riser to pump water from the Civil Defence fire truck as supplementary water supply.

Fire Hose Reel System
2.6.1 Fire hose reel systems are also normally pressurized with water having permanent wa-
ter supply from fire water pumps and fire water storage tanks. Fire hose reel system
comprises of one or multiple vertical riser pipes or horizontal runs of piping that are
connected to the 25 mm dia bore, 30 m long fire hose reels located at all the floors.
System includes permanent fire pumps and fire water tanks.

Fire Hose Rack System
2.7.1 Fire hose rack systems are also normally pressurized with water having permanent wa-
ter supply from fire water pumps and fire water storage tanks. Fire hose rack system
comprises of one or multiple vertical riser pipes or horizontal runs of piping that are
connected to the 40 mm diameter bore, 30 m long fire hose, folded vertically and at-
tached over the pins in an approved manner and located at all the floors. System in-
cludes pemanent fire pumps and fire water tanks.

Class | System
2.8.1 Class | systems comprises of 65 mm diameter Landing Valve outlets coupled or uncou-
pled with 65mm diameter, 30 m long-e forced rubber lined (RRL) hose with multi-
purpose hose nozzle for the use Givil Defence department personnel or other
trained firefighting personnel.

Class Il System
2.9.1 Class Il systems comprises of 25 mm diameter bore for Hose Reel System or 40 mm
diameter bore for Hose Rack System, 30 m long dual reinforced rubber hose coupled
with 6 or 8 mm bore multipurpose nozzle, for the use of occupants to extinguish small
fires or when the fire is at its incipient stages until the arrival of Civil Defence fire fight-
ers.

Class Ill System
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2.10.1Class lll system is a combination of both Clas€le&s Il systems for the use of occu-
pants and as well as Civil Defence use. In general the class | system equipment's are
installed in lower level or compartment and class Il system equipment's in upper level
or compartment of a cabinet.

2.10.2 Alternatively, beause of the multiple use, class lll stand pipe system comprising 65
mm diameter landing valve with 65 mm x 40 mm easily removable adapter and cou-
pled with 40 mm diameter, 30 m long fire hose and nozzle may be permitted as a spe-
cial cases.

2.11  AutomaticSprinkler System

2.11.1The sprinklers are the devices which consist of an orifice to discharge water is normally
closed by a disc or cap held in place by temperature sensitive element such as fusible
link or quartz bulbs. Convicted heat from a fire causes oparaif one or more ther-
mally sensitive sprinklers, thereby permitting water to be discharged directly over the
fire affected area. A typical sprinkler system consists essentially of a piping network,
connected to a permanent water supply and control valigesling automatic water
sprinklers spaced regularly throughout the protected premises, incorporating local
and fire department service alarms.

2.12 Water Spray System
2.12.1Similar to automatic Sprinkler system, it is an automatic or manually actuated fixed
piping network system connected to a fixed water supply and equipped with water
spray nozzles designed to provide a specific water discharge and distribution over the
protected surfaces or area.

2.13  Water Mist System

2.13.1Similar to Automatic Sprinkler System, water nsigstem is an automatic or manual
fire protection system connected to a fixed water supply network and using special
spray nozzles discharging very fine water sprays (i.e., water mist). The water dis-
charged to produce small particles of water (mist effedt)ch absorbs heat, displaces
oxygen, or blocks radiant heat in order to control or suppress fire in an environment
where water damage and water quantity is a concern. Watést systems are availa-
ble in both High Pressure & Low Pressure versions. Wiaitdrsystems can also be
used as alternatives to sprinkler systems in certain applications.

2.14.  Fire Hydrant System
2.14.1Fire Hydrant is an exterior valve connection to water supply that provides one or more
hose connections. As a system it is a water supply pipétgork system having one
or more outlets and that is used to supply hose and fire department pumpers with
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water on private property. Where connected to a public water system, the private hy-
drants are supplied by a private service main that begins gpdiirat of service, usually
at a manually operated valve near the property line.

2.14.2 Fire Hydrant system can also be a Fire Hydrants distributed through piping network
with permanent Water Tank and Pumps for the pressurized water supply which is nor-
mally a reqirement for private property protection without public water system.

2.15 Foam System

2.15.1Foam is a stable aggregation of small gas filled bubbles of lower density than oil or
water, formed from aqueous solutions of specially formulated concentrated liquid
foaming agents that exhibits a tenacity for covering horizontal surfaces, producing an
air excluding, cooling continuous layer of vapsealing, watetearing material that
prevents combustion. A fixed Foam system is a complete installation in which foam
concerirate and water are mixed in foam station thus creating required foam which
then is piped from foam station, discharging through fixed delivery outlets to the haz-
ard to be protected with permanently installed pumps where required.

2.15.2 Foam system can also bwbile with any type of foarproducing unit that is mounted
on wheels and that is seffropelled or towed by a vehicle and can be connected to a
water supply or can utilize a premixed foam solution.

2.16. CleanAgentSystem
2.16.1Clean Agents are essentially the fexetinguishing agents which are electrically non
conducting, vaporize readily and leave no residue upon evaporation. Clean agents are
Halon replacements which are broadly classified into two categories. Halocarbon com-
pounds such as HydrobromofluorocarbditBFC), Hydrfluorocarbons (HFC), Hydro-
chlorofluorocarbon (HCFC), per fluorocarbons (FC or PFC) and Fluoroiodocarbons (FIC).
Fluoroketone (FK), Inert Gases such as Nitrogen and Argon or blends of these gases.

2.16.2See V. COMMITMENT TO BEST PRACTICE, s&MUtRONMENTAL MANAGEMENT
FYR {!{¢!Lb!.L[LC¢, 2y W OOSLIilIoftS IyR ! L

2.16.3All clean agent systems should be listed in NFPA 2001, latest version and designed in
accordance with this standard.

2.16.4These Clean agents can be either dischRrger & W¢2GFf Cf22RAY3IQ
mechanism of discharging agent through distribution piping network and through noz-
zles for the purpose of achieving a specified minimum agent concentration throughout
a hazard to extinguish fire OR can be discBaRy I & W[ 2O f ! LILI A OF A
consisting of a supply of Clean agent arranged to discharge directly on the burning
material.
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2.17. Carbon Dioxide (CO2) System
2.17.1 Carbon Dioxide is a nonconductive gas which extinguishes fire by Oxygen Reduc-

tion principle.This can be achieved through various mechanisms such as Auto-
matic Total flooding, local application and Manual Hose lines. Total flooding is sup-
ply of carbon dioxide arranged with storage tank, piping distribution and nozzles
to discharge into, and filbtthe proper concentration, an enclosed space or enclo-
sure around the hazard. Similarly Local application is dischargingliogy on
the burning surface. Manual hose lines consist of a hose and resssenbly con-
nected by fixed piping network and C@®rage tank or connectedirectly to a
supply of CO2. CO2 system should be applied for the protectionrofinnedar-
eas.

2.18 Dry Chemical System
2.18.1 Dry Chemical is a powder composed of very small particles, usually sodium bicar-
bonate-, potassium bicarbonate or ammonium phosphatéased with added
particulate material supplemented by special treatment to provide resistance to
packing, resistance to moisture absorption (caking), and the proper flow capabili-
ties. Dry chemical has Oxygen reduction, Cooling anéhiRad Shielding proper-
ties which is used to extinguish fires by various automatically and manually oper-
ating mechanisms such as total flooding, Local application, and Hand Hose line.
2.19.  WetChemicabystem
2.19.1 Wet Chemical normally is an aqueous solutiorofanic or inorganic salts or a
combination thereof that forms an extinguishing agent with Oxygen reducing and
cooling properties. This agent is then discharged through piping or tubing network
triggered by expellant gas pressure.
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3. Application

3.1

3.2

3.3

Building Classification and Application of Fire Protection Systems

3.1.1 Abbreviations below are used to guide through the selection and application of Fire
Protection Systems in the following sections of this code.
DRSDry Riser System
WR Wet Ris& System
FHRFireHoseReelSystem
AS Automatic Sprinkler System
PASPraction Sprinkler System
WSSWater SpraySystem
WMS WateMist System
YFHYard Fire Hydrant System
FSS Foam Sprinkler System
FIS Foam Injection System
DCSDry Chemical System
WCSNet Chemical System
CASCleanAgentSystem
CDSCarbonDioxideSystem
FM FoamMonitor
FE PortableFireExtinguisher

Norrindustrial and Norstorage occupancies

3.2.1 All occupancies with more than 20,000 m2 plot area, usually with cluster of all types
of buildings shall be provided with Yard Fire Hydrant Systems with dedicated Fire
Pump set and water tank.

3.2.2 The selection of Fire Protection Systems for Mugustrial and Non Storage occu-
pancies shall be as per Table 9.1.

3.2.3 Auxiliary occupancies such as Eleelrirooms, Telephone Rooms, Generator
Rooms, Anesthetizing Rooms, Laboratories etc., connected with and part of the
primary or predominant occupancies shall comply with the requirements of Table
9.2.

Industrial occupancies

3.3.1 All Industrial premises more tha3600 m? plot area shall be provided with Yard
Fire Hydrant Systems.
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3.3.2 All Industrial occupancies having more than 3 floors above Fire Access Level shall
be fully protected with Automatic Sprinkler System. In such occupancies, where
application of water agxtinguishing medium is not appropriate due to the water
reactive material presence, a suitable other extinguishing system and method
shall be proposed.

3.3.3 All High Hazard Industrial occupancies where gasoline and other flammable liquids
are handled, used, atored under such conditions that involve possible release
of flammable vapors; where grain dust, wood flour or plastic dust, aluminum or
magnesium dust, or other explosive dusts are produced; where hazardous chemi-
cals or explosives are manufactured, sty or handled; where materials are pro-
cessed or handled under conditions that might produce flammable flying; and
where other situations of similar hazard exist in manufacturing, processing, ex-
tracting, coating and treating activities are held and theusitties identified in
Table 9.3, a Fire risk analysis report of the facility, approved Fire Consultant shall
0S FdINYyAAKSR F2NJ/ AGAf 5STFSYyOS | dzii K2 NR

3.3.4 Fire Protection System for Industrial Occupancies shall be as per Table 9.3.

3.4 Storageoccupancies

3.4.1 All Storage occupancies with premises more than 3600 m2 plot area shall be pro-
vided with Yard Fire Hydrant Systems.

3.4.2 Storage occupancies having more than 3 floors above Fire Access Level shall be
fully protected with Automatic Sprinkler Systeim.such occupancies, where ap-
plication of water as extinguishing medium is not appropriate due to the water
reactive material presence, a suitable other extinguishing system and method
shall be proposed.

3.4.3 All Storage occupancies where Explosives and Flafersalids, liquids and gases
are stored, a Fire risk analysis report prepared by Fire Consultant approved Civil
Defense, complete with material data sheet and specifications, method of storage
RSGFAfa akKlff 0SS FdzNYyAAKSRNLF2NI / AQAf 58

3.4.4  Selection of Fire Protection System for Storage Occupancies shall be as per Table
9.4.
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4. DESIGN REQUIREMENTS

4.1. Dry Riser Systems
4.1.1 Dry riser system shall be provided in occupancies and criteria as mentioned in Table 9.1,
Table 9.3 and Table 9.4

4.2. Fire Hose Station locations

4.2.1 Class lll fire hose statiomghich are combination of class | & Class Il hom@nections,
shall be located preferably inside the stair enclosure at typical floarbesidethe exit
waysat groundfloor.

4.2.2 The Fire Hose Station should be clearly visible beside the exit way or staftddiiional
fire hose stations along the exit access corridor, horizontal exit or in the car park floors
shall be installed such that all portions of each floor are within 30 m from the fire hose
station while measured along the natural path of travehfrthe hose station.

4.2.3 The landing valve shall be installed at a height of not less than 900 mm and not more than
1200 mm from the finished floor level while the fire hose reel or Fire hose rack shall be
installed at a height of not less than 1200 mm and maire than 1500 mm from the
finished floor level.

4.3. Flow & Pressure Requirements

4.3.1 Maximum residual pressure at any point within the Class Il system shall not exceed 12 bar.
The minimum flow and residual pressure required at the hydraulically remotest and /or
top most 25 mm fire hose reel outlet shall be not less than 6.5 GPM at 6 bar.

4.3.2 Maximum residual pressure at any point within the Class Il system shall not é2cead
The minimum flow and residual pressure required at the hydraulicaityotest and /or
top most 40 mm fire hose rack outlet shall be not less than@GBMat 6 bar.

4.3.3 Maximum residual pressure at any point within the Class | system shall not exdesd 12
The minimum flow and residual pressure required at the hydraulically rematastor
top most fire hose outlet shall be not less than 250 GPM at 6.9 bar. iétidual pressure
exceeds 7 bar at the fire hose connection, an approved presedliecingvalveshallbe
introduced torestrict thepressureto 7 bar.

4.4. Fire water demand & Hydrauli€alculations

4.4.1 The Fire water demand for the firefighting system for occupancies having floor area less
than 900 m? shall be calculated based on the flow rates of fire hose outlets installed in
the system.

4.4.2 Theminimumflow rate at hydraulicallynmost remote 25 mm diameterhosereel shallbe
6.5 GPMat the residualpressureof 6 bar andfor the hydraulicallyremotest40 mm dia
hose rack valve shall be 100 GPM at the residual pressure of 6 bar. Hycabulations
shall be performed to determine the fingater demand, pressure apipe sizegequired
for hosereel systeninstalled.
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4.5.

4.6.

4.7.

4.8

Pipe Sizes

4.5.1 The minimum pipe size for serving a single fire hose reel shall not be less than 25 mm die
and the pipe line serving two or more hose reels shall not be lessabanm dia.

4.5.2 The minimum pipe size of each dry riser shall be not less than 100 mm dia while the
branches for a Landing valve shall be not less than 65 mm dia.

4.5.3 In case of horizontal dry riser pipelines, the minimum pipe sizes for serving a single 65 mm
dia hose valve shall be not less than 65 mm dia and the pipe line serve two or more hose
valve shall be not less than 100 mm diameter.

Fire Pump set
4.6.1 Fire Pump shall be located at the lowest level of the building, pumping water upwards.
Fire pumps at levels Higr than the lowest level of the building with water supply feeding
downwards is not allowed.
4.6.2 Fire pump set for buildings required to have Dry Riser System shall consists of one Main
Electric Pump and one standby Diesel driven pump having minimum flo@0oGPM
with pressure requirements according to the hydraulic calculations.

Fire Water tanks

4.7.1 Fire water shall be stored in a permanent water tank having two compartments or in two
interconnected tanks with total effective fire water reserve to cater pluenping demand
of not less than 60 minutes of fire pump set capacity.

4.7.2 The fire water tanks shall be provided with a filling connection directly from line with a
float operated valve for automatic refilling. The tanks shall be provided with drain ar-
rangemen, overflow connection, level indicators, low level switch, and other necessary
accessories.

4.7.3 Fire water tanks shall be located and constructed such that the fire pump set gets flooded
water supply in case of fire pumps are horizontal centrifugal type.

4.7.4. Where the situation does not permits to provide flooded water supply, negative suction
arrangement is permitted for fire hose reel pump set by providing an automatic priming
arrangement complete priming tank & accessories as required.

Wet Riser Systems
4.8.1 Wet Rser Systems shall be provided with Class Il system. Class Il system fire hose station
shall consists of a 25 mm fire hose reel or 40 mm fire hose rack & 65 mm dia landing valve
with hoses & nozzles. Hose stations shall be located preferably insidestéosure at
typical floors and beside each exit way at the ground floor.

4.8.2 Additional fire hose station along the exit access corridor or horizontal exit or in the car
park floors shall be installed such that all portions of each floor are within 30mtfre
fire hose station while measured along the natural path travel from the hose station.

4.8.3 The landing valve shall be installed at a height of not less than 900 mm and not more than

1200 mm from the finished floor level while the fire hose reel shaihbilled at a height
of not less than 1200 mm and not more than 1500 mm from the finished floor level.
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4.8.4. Additionally a roof manifold consisting of 3 nos of 65 mm dia landing valve outlets shall
be provided at the topmost point (at roof level) lmfdraulically remotest standpipe riser
for testing purposes.
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Figure9.1.:
Examplel: TypicalArrangemenif Dry Risemwith FireHoseReelSystem




@ EGPC Firerevention And Firefightingsuideline

EGPC

Figure9.2:

Example2: Typical schematic of Fire Pump, Dry riser with Fire Hose Reel Sys-
temwith PrimingTank
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