ISLAMIC REPUBLIC OF IRAN Ol n! (ool (5 59002
MINISTRY OF PETROLEUM S @islis

n) o ‘..‘ "' : ‘K “.

IRANIAN PETROLEUM STANDARDS
Ol Cdi gl jluiliwl

RS

IPS-G-IN-270 (2)

GENERAL STANDARD
FOR
INSTRUMENTS OF FIRE AND GAS
DETECTION EQUIPMENT

SECOND REVISION
APRIL 2010

609-0-9 Q)‘«-\;LA.N‘
- iy
w9 55 (65l 5! Ol i (380l lg ol

£9S (sl yg
WAL coingens |

DEPUTY MINISTER JBS e bl g (owdiie Shglo

0]

ENGINEERING & LOCAL MANUFACTURING
RESEARCH & STANDARDS Lo jluibiw! § &bz




FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries,  chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran.

Postal Code- 1585886851

Tel: 021-88810459-60 & 021- 66153055
Fax: 021- 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum,
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery and
Distribution Company.

PURCHASER :

Means the "Company" where this standard is a
part of direct purchaser order by the "Company",
and the "Contractor" where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply, and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR :

Executor is the party, which carries out all or part
of construction and/or commissioning for the
project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:
Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY':

Is used where a provision is completely
discretionary.
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1. SCOPE

The purpose of an automatic fire and gas
detection system is to detect fire and gas at the
earliest practicable moment and to give an alarm
so that appropriate action can be taken.

This standard covers the minimum requirements
for selection and installation of components in
an automatic fire and gas detection system to be
used in Iranian Petroleum Industry.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Nov. 2006, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised version of
the standard specification by the relevant
technical committee on April 2010, which is
issued as revision (2). Revision (1) of the said
standard specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this standard, the following dated
and undated standards/codes are referred to.
These referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually
agreed upon by the Company and the Vendor.
For undated references, the latest edition of the
referenced documents (including any
supplements and amendments) applies.

BSI(BRITISH STANDARDS INSTITUTION)

BS EN 54-1 "Components of Automatic
Fire Detection System"

Part 1- " Introduction"

BS EN 54-3 "Fire Detection and Fire
alarm Systems "
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Part 3- "Fire Alarm Devices-Sounders"

BS EN 54-5  "Fire Detection and Fire
Alarm Systems"

Part 5- "Specification for Heat Detectors,
Point Detectors"

BS EN 54-7 "Fire Detection and Fire
Alarm Systems, Point Type
Smoke Detectors Using
Scattered Light, Transmitted
Light or Ionization"

BS 5839-1 "Fire Detection and Alarm

System for Buildings"

Part 1-"Code of Practice for System
Design,Installation
Commissioning and Maintenance"

BS EN 54-11 "Specification for Manual Call
Points"

BS 54-2/BS EN 54-4

"Specification for Control and
Indicating Equipment"

Part 4- "Power supply Equipment™"

IEEE (INSTITUTION OF ELECTRICAL,
ELECTRONIC ENGINEERS)

IEEE 979 "Guide for Substation Fire
Detection"

NFPA (NATIONAL FIRE PROTECTION
ASSOCIATION)

70 "National Electric Code"

72 H "Engineering Guide for
Automatic Fire Detection
Spacing"

301 "Code for safety to life from fire

on merchant vessels"

Chapter 7.1.2 "Addressable fire alarm systems"
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IPS IRANIAN PETROLEUM STANDARDS)

[PS-E-GN-100 "Engineering Standard

for Units"
[PS-E-SF-260 "Engineering Standard
for Automatic
Detectors and  Fire
Alarm Systems"
[PS-G-IN-260 "Engineering and
Installation  Standard
for Indicating Lights,
Alarms and Protective
Systems"

3. UNITS

This Standard is based on International System
of Units (SI), as per [PS-E-GN-100 except
where otherwise specified.

4. DEFINITIONS AND TERMINOLOGY

4.1 Fire and Gas Detectors

Fire and gas detectors are those parts of an
automatic fire and gas detection system which
continuously monitors suitable physical and/or
chemical phenomena for detection of fires and
gas in the area under surveillance. (Fig. 1 Item
A).

4.1.1 Heat detector

A detector which responds to an increase in
temperature, or rate of temperature rise, or both.

4.1.2 Smoke detector

A detector sensitive to particulate products of
combustion and/or pyrolysis suspended in the
atmosphere (aerosols).

4.1.2.1 lonization smoke detector

A detector, sensitive to combustion products
capable of affecting ionization currents within
the detector.

4.1.2.2 Optical smoke detector

A detector sensitive to combustion products
capable of affecting the absorption or scattering of
radiation in the infrared, visible and/or ultraviolet
region of the electromagnetic spectrum
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4.1.3 Flame detector

A detector which responds to the radiation
emitted by the flames from a fire.

4.1.4 Gas detector

A detector sensitive to combustible/toxic gases.

4.1.5 Static detector

A detector which initiates an alarm when the
magnitude of the measured phenomena exceed a
certain value, for a sufficient time.

4.1.6 Differential detector

A detector which initiates an alarm when the
differences (normally small) in the magnitudes
of the measured phenomenon at two or more
places exceeds a certain value, for a sufficient
time.

4.1.7 Rate of rise detector

A detector which initiates an alarm when the rate
of change of the measured phenomenon with
time exceeds a certain value, for a sufficient
time.

4.1.8 Point detector

A detector which responds to the phenomenon
detected in the vicinity of a fixed point sensor.

4.1.9 Multi-Point detector

A detector which responds to the phenomenon
detected in the vicinity of a number of fixed
point sensors.

4.1.10 Line detector

A detector which responds to the phenomenon
detected in the vicinity of a continuous line.

4.1.11 Resettable detector

A detector which after response, may be restored
from its alarm state to its normal state on
cessation of the conditions, which caused the
response, without the renewal of any component.
Various types are self-resetting detector,
remotely resettable detector and locally
resettable detector.

4.1.12 Non-Resettable detector

A detector which after response, requires the
renewal of a component or components to
restore to its normal state.
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4.1.13 Detachable detector

A detector which is so designed as to permit it to
be easily removed from its normal operating
position for maintenance and servicing purposes.

4.1.14 Addressable detection systems

Addressable detection systems specify space and
zone identification, or both.

4.2 Control and Indicating Equipment

The power required by detectors shall be
supplied through control and indicating
equipment. This item is used to accept the fire
and gas alarm signal of the connected detectors,
to indicate these alarms audibly and visibly and
to indicate the location of the danger (Fig. 1 Item
B).

If required, it should be able to pass on the fire
alarm signal through fire alarm routing
equipment (E) to the fire fighting organization
or, through the control for automatic fire
protection equipment (G), to an automatic CO,
or other extinguishing equipment. It can be used
to monitor the correct functioning of the system
and give audible and visible warning of any
faults e.g. short circuit, line breakage or fault in
power supply.

4.3 Fire and Gas Alarm Devices

Equipment which is used to give a warning of
fire or gas, e.g. sounder or visual indicator (Fig.
1, Item C).

4.4 Auxiliary Equipment

In an automatic fire and gas detection system
there are equipment and connection elements
which may sometimes be used as part of the
system as follows:

4.4.1 Manual call point

A device for manual initiation of an alarm
(Fig.1, Item D).

4.4.2 Fire alarm routing equipment

Intermediate equipment which routes an alarm
signal from (B) to a fire alarm receiving station
(F), (Fig. 1, Item E).

ERCARCRINISIR) SR ¢

2w (oo ojlrl a5 oad (Ll e 4 4 Gl SsT S
Sl 855 g and Cqz 355 Jyere 22l Jore L IS
Sl il Slal 4

JORUIEWERY IS WU S P PP IWIOWA | SR B 4

2L das g anl Slolid cpdy oyol L) IKaT gla g
diled oo attin |y g0

JreS g omd lid Ol jupexi Y-F

5 JrsS Sl b 5l al Lo ST 5ls 8,50 ayiss
Gl Jiw <8l 0 glp 0,50 (ol 00,5 el cnims lis
olis lp dajle, Kol a4 Jate (15T 9 55 sasms Jloia
oled (izes g pedl 9 lhe Sjpar byjlate ol ol
(o- ) UG sl onss )5 oolaiwl ¢ jla e

Sl JuSw Jlasil 4y jol8 b oliws (nl ¢ LS &js0 50
ool 4 @) T Jlade by Sl Goyb 5l 5T
Stlogil Sligrs S5 3ok 5l s b eadly s T
orws b oy slibl Sligos plo 4 () L] cdslis
o ol ol ams Jml | kS ol COy Seilogil
L jo lp g a5 O s e 0 Sloe  wly
las § bas b colisS Jlasl aiile « g 5 o b ol Jen
INERVEPVR VL P SEPRR

oWl g5 Hluia glepluws Y-F

S8 solaiwl )50 55 5 23T a0 jlaze gl a5 Sligss
(=) S8 npai b (Fgo Slgolasile 0,5 (e

Sl Ol F-F

Jlasl slaldl GBS ags 55 5 25T 5l ST pas SO 50
e S 3l (S5 Glgin (2 a5 Cosl S9zge S5
9,5 ooliiwl conl oo 13 7,80 4

o Hlas| V\-F-F
(=) USS ) s oz gl y oK S

5T A ol s o425 Y-F-F
o B) dais 3l 1) oz JLKw S$ oS gl dawly Olygos
ke oo bawe F ) dhs o Jlaie cdbe oKL

(2 - YV S8



IS

April. 2010/ 1Y AR Culngus s !

IPS-G-IN-270(2)

4.4.3 Automatic fire protection equipment

Control of fire fighting equipment, e.g.
extinguishing installation (Fig. 1, Item H).

4.4.4 Control for automatic fire protection
equipment

An automatic device used to actuate the fire
fighting system (H) after receiving a signal from
(B),(Fig. 1, Item G).

4.4.5 Event logger

A suitable logger or recorder to record all
necessary events occurred in an automatic fire
and gas detection system.

4.4.6 Power supply

The power for B and all auxiliary equipment
shall be supplied from this unit (Fig. 1, Item L).
This unit may include multiple power supplies
(e.g. electricity from mains and standby power
sources).

5. ZONES

A zone is a subdivision of protected premises
such that the occurrence of a fire within will be
indicated by a fire alarm system separately from
an indication of fire in any other subdivision. A
zone will usually consist of an area protected by
several manual call points and/or detectors, and
is separately indicated to assist in location of the
fire, evacuation of the building and fire fighting.

5.1 General Consideration

5.1.1 When a signal of fire is given it shall be
necessary that there should be no confusion about
the zone from which it is received.

5.1.2 In general, the signals used in different
zones in the same premises should be the same.

5.1.3 Each zone should be readily accessible
from the point(s) where the indication of the
location of fire is provided. In general, access to
any zone should be by normal circulation routes.

5.2 Recommendation for Size and Number of
Zones

5.2.1 The floor area of a single zone shall not
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exceed 2000 m?, unless otherwise specified.

5.2.2 The search distance, i.e. the distance that
has to be traveled by a searcher inside the zone in
order to determine visually the position of the
fire, shall not exceed 30 m.

5.2.3 If the total floor area is 300 m? or less, then
it may be considered as a single zone even
though there may be more than one storey.

5.2.4 If the total floor area is greater than 300 m?,
then all zones should be restricted to a single
storey, except that:

a) If the total floor area of a fire compartment
is 300 m? or less, and any communication
with other fire compartments is only at the
lowest level of the building, then the fire
compartment may be considered as a single
zone even though there may be more than one
storey within it;

b) If detectors or call points are fitted in
stairwells, lift wells and, etc., extending
beyond the one floor but within one fire
compartment, then the volume of the well
should be considered as one or more separate
zone.

6. FIRE DETECTORS
ENGINEERING GUIDES

Fire detectors shall be designed to detect one or
more of three characteristics of a fire: smoke,
heat and radiation (flame). No one type of
detector is the most suitable for all applications
and the final choice should depend on individual
circumstances. It should often be useful to
employ a mixture of different types of detectors.

PROJECT

Note:

Suitable detectors shall be considered for
hazardous areas as per relevant electrical
classification standard.

6.1 Recommended Types and Design
Considerations

6.1.1 Heat detectors

They shall be selected from two types of heat-
sensitive detector. One is the point type of
detector responding to the temperature of the
gases in the immediate vicinity of a single point,
the other is the ’line’ type of detector which
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responds to the temperature of the gases in the
vicinity of a line (not necessarily straight). Line
detectors can be integrating or non-integrating:

In the integrating type the response to
temperature at one point on the line is modified
by the temperature of the remainder of the line,
while in the non integrating type the response to
temperature at one point is independent of
temperature at other points on the line. In both
main types, there shall be two main subdivisions:

a) Fixed temperature (static) elements:

They shall be designed to operate when
they reach a pre-selected threshold
temperature.

As per IEEE 979, the various types are as
follows:

a) Bimetallic strip thermostat
b) Snap-action disk thermostat
€) Thermostatic cable

d) Thermistor line sensors

e) Fusible metal

f) Quartzoid bulb

b) Rate-of-rise of temperature
element:

They shall be designed to operate when
their temperature rises abnormally and
quickly.Heat detectors shall always have
fixed temperature elements, and may
additionally contain rate-of-rise element.
Heat detectors not containing fixed
temperature elements shall not be used
because they are unlikely to respond to
slow growing fires.

6.1.2 Smoke detectors

6.1.2.1 They shall be selected from two main types
of commonly used smoke detectors as follow:

a) lonization chamber smoke detectors
These are based on the fact that the
electric  current flowing  between
electrodes in an ionization chamber is
reduced when smoke particles enter the
chamber.
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b) Optical smoke detectors

These detectors operate by detecting
scattering or absorption of light by smoke
particles.

6.1.2.2 Beam type smoke detectors operate on
the optical obscuration principle. If line detection
is the requirement, beam type smoke detectors
shall be used.

6.1.3 Flame detectors

Flame detectors detect ultraviolet and/or infra-red
radiation. Both types use radiation-sensitive cells
that ’see’ the fire either directly or through built-
in lenses or reflectors.

Infra-red flame detectors are intended to respond
to the flickering radiation emitted by the
diffusion type of flame normally found in fires.

Because of the presence of other infra-red
sources, such as the sun lightning, infra-red flame

detectors shall have some method of
discriminating between fire and non fire
radiation.

Ultraviolet flame detectors detect the ultraviolet
radiation emitted from flames, and normally
operate in the range of wavelengths from 200 nm
to 270 nm. Solar radiation in this range is
absorbed by the high altitude ozone layer, and
hence ultraviolet detectors do not normally
respond to sunlight.

6.1.4 Addressable fire and gas detection
systems

Addressable fire and gas systems, whereby
specify space and zone identification, or both, is
provided by individually identifiable initiating
devices, shall be arranged to meet the following
criteria:

a) Means are provided to ensure that any
one fault (e.g., open circuit, short circuit, or
ground) occurring in the signaling line
circuit will not render any initiating devices
in any fire zone inactive.

b) All arrangements are made to enable the
initial configuration of the system to be
restored in the event of failure (e.g.,
electrical, electronic, information).
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¢) Signaling line circuits shall be capable of
supporting 100 percent of the initiating
devices connected to them if all are
activated simultaneously without any loss
of signal.

d) A signaling line circuit shall be
arranged.

For more information see NFPA-301 chapter 7.

6.2 Selection Guides of Fire Detectors

6.2.1 General

In any automatic fire detection system, a detector
has to discriminate between a fire and the normal
environment existing within the buildings or
plants. The system chosen should have detectors
that are suited to the conditions and provide the
earliest reliable warning. Each type of detector
responds at a different rate to different kinds of
fire. With slowly smoldering fire such as the
initial stages of a fire involving cardboard, a
smoke detector would probably operate first. A
fire that evolves heat rapidly and with very little
smoke could operate a heat detector before a
smoke detector. With a flammable liquid fire a
flame detector could operate first. In general,
smoke detectors give appreciably faster
responses than heat detectors, but may be more
vulnerable in giving false alarm.

A combination of various types of detectors may
be necessary. The likely fire behavior of the
contents of each part of the buildings or plants,
the process taking place or planned, and the
design of the plant should be considered. The
susceptibility of the contents to heat, smoke and
water damage should also be considered. Heat
and smoke detectors rely on transport of the
products from the fire to the detector by
convection. In general, these detectors rely on the
presence of a ceiling (or other similar facility
near-horizontal surface) to direct the products
outwards from the fire to the detector. Heat and
smoke detectors which are therefore suitable for
use in most buildings are generally unsuitable for
open-air applications.

Flame detectors are particularly suited to outside
applications, where there is no ceiling to direct
the products outwards, they are especially suited
to applications in which smoldering is unlikely

12

Sy a4 B Wl 2o cdle b sl (z
w03y Ll oo Juog jlail of ) Jlwg 5l auo,s Voo
Cawd 5l e g 0o Jd ylej o sl 4 ST >

Al (JUKw plo

Sgr 0ol cod b (20 Cedle bas jlae (o

ax>l 0 ¥ Jad NFPA-301 o, lslenl & pios Sledlbl cys
um.i ‘SLQ )La.u)lSu.»T ol ‘SLAJ.Q‘) Y-»

(SO \-Y-#

Slgn b 5l Kal G o3 15T 5l KaT s 2 0
b ozl atile Gy L 55 Jgamo jokay azsl 5 (15T oy
Cpyas e g 039 Gelate Ll i b aS ol atsly Jlajle, Kl
Elgl g &y a5l Kol g5 o oS &l 1) olazel LB oce
a5 sl o8 salys Jee Jol 0o sl Kol Yl ¢ lghe
Sl S5l ol wms (o g |y (o5 990 5 @ Sk 2>
5ol 5T oges aales Jlad 1) 090 L IKET e 5 Lo)F
-0 ool asess alads o ISaT s ol Jlesl BB Sl
Cilye a4 Jodl S 0g0 slasle sl S sk e
ol Lol s o lid 1y Ol sl sl SKaT 5l (g i s
Al po bale ola ot Sl o ot

AL g9 Sl Sen bale ST el glgil 51 oS 5
poizme b plazle o o o o1 Jetione L8, o
Ak Slapal (H1b 5 0ad 55 alip b 5Kl anlp
¢Sl Sl caml Glgimme cobilE o L5 18 ali>de 5,90
5 090 lajlu, ol 0,8 13 L s Wb 5w ol g 090
JES! 5,k 5l 5o Kol a4 5T 5 eV game Jlasl a4 o)l >
Chis S5 0939 bajlus, ST ol ¢ IS jokay 0isS o 4SS
Colba gl (B mhw (oo 50 6500 alie alwy L)
DS o 4S5 5l KT 4 25Tl 2, Gk a4 SY g
SST 0 eolaiwl Cymx AT Ol g 090 slale, sl
Glsa yo solazwl gl wanie Ol p il o lasle



IS

April. 2010/ 1Y AR Culngus s !

IPS-G-IN-270(2)

(such as in liquid fuels). Flame detectors in
buildings should mainly be used to supplement
heat and smoke detectors, particularly under high
ceilings and provided that an unobstructed view
is possible.

6.2.2 Choice of heat detectors

Heat detectors are, in general, less sensitive than
smoke detectors and are intended for protection
of property, not life safety protection. They are
unlikely to respond to smoldering fires, and will
require the flames from the fire to reach about
one-third of the distance to the ceiling before
they will operate. Maximum area coverage by a
single detector shall not be considered for greater
than 50 m’. They are therefore not suitable for
the protection of places where unacceptable
losses could be caused by small fires, e.g. in
computer rooms. Before final selection of
detectors type, an estimate should be made of the
extent of the damage likely to occur before
operation of a heat detector. Heat detector with
rate-of-rise elements should be used where
ambient temperatures are low or vary only
slowly. Fixed temperature detectors should be
used where the ambient temperature is likely to
fluctuate rapidly over short periods.

6.2.3 Choice of smoke detectors

Smoke detectors are used where life safety is a
concern. Various types of smoke detectors are as
follows:

6.2.3.1 Ionization chamber smoke detectors
should be used to detect smoke containing small
particles such as those produced in rapidly
burning flaming fires. They are less sensitive to
the larger particles found in dense smoke which
may be produced by smoldering materials.

6.2.3.2 Optical smoke detectors should be used to
detect smoke with larger, active, particles found
in optically dense smoke. They are less sensitive
to the small particles found in clean-burning
fires.

6.2.3.3 Both types of above smoke detectors have
a sufficiently wide range of applications for the
general fire detection purposes.

6.2.3.4 Certain materials when overheated (e.g.
PVC) or when smoldering (e.g. polyurethane
foam) produce smokes having mainly large
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particles to which ionization chamber smoke
detectors should not be applied

6.2.3.5 Smoke detectors cannot detect the
products from clean burning liquids (such as
alcohol) which do not produce smoke particles.
This is not usually a serious disadvantage
because a fire will normally involve other
combustible materials at an early stage. Clean
burning fires could be detected by their resulting
thermal turbulence, so optical beam smoke
detectors  incorporating thermal turbulence
detection are particularly suitable for such risks.
Smoke  detectors  incorporating  thermal
turbulence detectors may be unsuitable for
installation immediately above blower heaters or
industrial processes that produce appreciable
waste heat.

6.2.4 Choice of flame detectors

6.2.4.1 Because of their inability to detect
smoldering fires, flame detectors should be used
in specialized applications or as a supplement to
heat or smoke detectors, and not be considered
as general purpose detectors. Because flame
detectors do not depend on the convective
transport of fire products to the detectors, but on
the wvirtually instantaneous and straight-line
transmission of flame radiation, flame detectors
can respond to a flaming fire more quickly than
heat or smoke detectors, and do not need to be
mounted on a ceiling

6.2.4.2 They are particularly suitable for use in
applications such as the general surveillance of
large open areas in warehouses or timber yards,
or the local surveillance of critical areas where
flaming fire may spread very rapidly, e.g. at
pumps, valves or pipe work containing
flammable liquids, or areas of thin vertical
combustibles such as paneling or oil paintings.

6.2.4.3 For flame detectors to work with
maximum efficiency, they should have a clear
line-of-sight to the area being protected.

6.2.4.4 If there is a chance that the fire may have
an initial smoldering phase, then infrared
detectors should be used, since many ultraviolet
radiations could be absorbed by the smoke before
it reaches the detector.
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7. COMBUSTIBLE AND TOXIC GAS
DETECTORS

7.1 General

Combustible gas detectors should be used
whenever there is the possibility of a hazard to
life or property caused by the accumulation of
combustible gas-air mixture. The apparatus
should be used to monitor a gas atmosphere
below the lower explosive limit, in
circumstances where accumulation of gas may
concentrate the gas/air mixture to potentially
explosive concentrations. The apparatus should
be also used to monitor a gas atmosphere above
the upper explosive limit, in circumstances
where the ingress of air may dilute the gas/air
mixture to potentially explosive concentrations.

Note:

For more information refer to IPS-E-SF-260.

7.2 Types of Combustible and Toxic Gas
Detectors

7.2.1 Catalytic sensors

The principle of operation depends upon the
oxidation of flammable gas at the surface of an
electrically heated catalytic element. The
oxidation causes the temperature of the sensing
element to change as a function of the
concentration of gas so detected.

7.2.2 Thermal conductivity sensors

The principle of operation depends upon the heat
losses by conduction of an electrically heated
resistance element located in a gas sample
stream of fixed velocity. The resulting change of
electrical resistance is compared with that of a
similar sensing element located in a reference
cell, both electrical elements forming part of an
electrical bridge or other measuring circuit.

This type of sensor shall be used for detection of
specified single gases of relatively high thermal
conductivity with respect to air, e.g., hydrogen,
methane, etc. at concentration above the Low
Explosive Level (LEL).

7.2.3 Infrared sensors

The principle of operation depends upon the
absorption of infrared radiation. Gas is detected
by photoelectric means and produces an
electrical signal to provide indications of gas
concentrations and alarms. Infrared sensors may
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be used for the detection of specified
combustible gases in a specified range of
concentrations up to 100% gas and where smoke
and heat detector limitation does not permit this
application.

7.2.4 Semiconductor sensors

The principle of operation depends upon
changes of electrical conductance that occur by
chemisorptions when the heated semiconductor
sensing element is exposed to gas. The changes
of conduction are then determined in an
appropriate electrical circuit and the apparatus is
calibrated in any suitable range to provide
indications of gas concentrations and alarms.
This type of sensor is normally only used for the
detection of a specified gas in a nominated range
of concentrations.

7.3 Selection of Apparatus

7.3.1 The gas apparatus should be sensitive to
each of the gases that it is required to detect, and
should also be suitable for the range of
concentrations of the gases that will be
encountered. Where a range of gases is likely to
be present in an area to be monitored, it is
recommended that a detector be selected that has
been calibrated to the gas in that range to which
it is least sensitive. However care should be
taken to ensure that the sensors so calibrated will
remain adequately sensitive to the other gases
likely to be present. If this is not practicable,
then an alternative approach is to select separate
sensors, calibrated to the different gases likely to
be present.

7.3.2 Fixed gas detection apparatus may be
designed to produce any or all of the following:

a) Indication of gas concentration;
b) Audible and/or visual alarms;

) Electrical outputs to initiate actions
such as process shutdown and automatic
fire fighting procedures.

7.4 Toxic (H,S) Gas Detectors

7.4.1 Toxic gas detectors shall be located
adjacent to process plant wherever hydrogen
sulfide (H,S) concentrations in process streams
exceed approximately 1500 ppm and a source of
release have been identified.

A leak of hydrocarbons shall be implied by
detection of H,S. In addition, HVAC air intakes
to 'mnormally manned' areas shall also be
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monitored for toxic gas ingress. This shall be
achieved by the use of aspirator cabinets, which
provide a stable sampling environment and a fast
response from detectors

7.4.2 Electrochemical point toxic gas detectors
shall be of a type resistant to poisoning, shall
respond to a level of accumulation, and shall be
designed to alarm at two preset levels. The first
alarm level will initiate a low level alarm set at
30ppm.

7.4.3 To allow a level of redundancy, typically
the minimum number of H,S detectors in any
one fire zone shall be three, wired on separate
circuits. This will allow for single detector
failure or fault. Activation of any two detectors
at 30 ppm within any one fire zone shall be
required to initiate a confirmed gas alarm and
subsequent executive actions. Operation of one
or more detectors at 10 ppm or a single detector
at 30 ppm shall initiate an alarm in the control.

7.4.4 In ventilation, air intakes, three H,S
detectors located in an aspirator cabinet shall be
provided. Detector sampling points from the
aspirator cabinet shall be located upstream of
fire and gas dampers so that external H,S levels
are monitored at all times. Sampled gas shall be
returned to the external environment at a safe
location.

7.4.5 Sensors for process area detection and
monitoring systems should be installed
approximately 0.9 m above local grade or on
platforms, as hazardous H,S concentrations are
not necessarily heavier than air. Where
equipment is located on elevated platforms or
otherwise above grade, the requirement for
additional detectors shall be based on:

- The vertical separation of the equipment
from the detectors at grade; and

- The use of plated or grated, and hence
the shielding effect which might occur
of leaks from detectors.

To reduce the likelihood of personnel entering
remote areas with limited access, where a toxic
leak has occurred should be paid attention. Other
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areas including instrument access platforms on
vessels and columns also should be considered.

Operational procedures shall ensure that
personnel entering process units or enclosed
areas where H,S might be present, shall carry
breathing air escape sets and portable H,S
monitors with them at all times. Additional
escape sets and breathing apparatus shall be
available at a central location in these areas in
accordance with good practice and local
requirements.

For other toxic gases, the relevant international
standards shall be followed.

7.5 Installation of Combustible and Toxic Gas
Detectors

7.5.1 A fixed gas detection system should be so
installed that it will be capable of monitoring
every part of a plant or other premises where
combustible / toxic gases may accidentally
accumulate. The system should be capable of
giving an early warning of both the presence and
the location of an accidental accumulation of
combustible / toxic gases, in order to initiate one
or more of the following actions, -either
automatically or under manual control:

a) Safe evacuation of premises;
b) Appropriate fire fighting procedure;
¢) Shutdown of process or plant;

d) Ventilation control.

7.5.2 Sensors should be located in positions
determined by those who have knowledge of gas
dispersion, the process plant systems and
equipment involved and safety engineering.

A combination of following approaches to the
location of remote sensors should be used:

a) Source detection, in which the
sensors are located immediately
adjacent to the likely sources of
hazard;

b) Perimeter detection, in which the
sensors are located to surround the
whole area of plant from which the
hazard may arise.
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A combination of source and perimeter detection
should be wused for large outdoor sites
(petrochemical plants) and source detection
alone should be used for small enclosed sites.

7.5.3 The detection of lighter-than air gases or
vapors, such as methane, and the detection of
heavier-than air gases or vapors, such as octane,
require that the detection apparatus should be
located at appropriate levels relative to the
potential sources of gas leakage. In the former
case the detectors should be located above the
potential source of gas leakage, while in the
latter case they should be located below the
source of gas leakage.

7.5.4 Few environmental problems occur in case
of indoor installation of gas detectors. Care
should be taken to protect sensors located
immediately above ovens or boilers from
drought and excessive ambient temperatures. In
such environments, detection errors reduced life
of detectors may result. The provision of correct
ventilation and precautions for such plant,
should therefore not be neglected.

7.5.5 In outdoor installations, the environmental
conditions may be very severe. For example,
high winds may cause drift of the zero reading
and even apparent transient loss of sensitivity
during calibration due to dilution of the
calibration gas being detected. Therefore
adequate weather protection enclosures should
be provided for the sensors. Steam, driving rain,
snow, ice and dust may adversely affect the
detection apparatus to an extent that either the
gas cannot pass through the part of detector
which is called the sintered flashback arrestor or
the function of the sensor is degraded through
moisture penetrating the sensor chamber.

7.5.6 In the case of machine mounted systems,
care should be taken to ensure that the sensor
has been designed to withstand vibration or that
suitable vibration isolation is provided.

8. CONTROL EQUIPMENT DESIGN
CRITERIA

8.1 General

Control and indicating equipment should
comprise equipment for the reception,
indication, control and relaying of signals

originating from detectors or call points
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connected to it, and for the activation of alarm
sounders and alarm signaling devices. Also the
system shall be capable of data transmission to
other system (e.g. D.C.S, PLC, etc.) via standard
communication protocol

8.2 Functional Requirement
8.2.1 Alarm condition

8.2.1.1 When a fire or gas state is detected, the
control unit shall activate the following:

a) Outputs to external circuits, for
energizing of fire alarm devices, (e.g.
sounders) external to the control and
indicating equipment, so arranged that a
single open circuit or short circuit at any
point on the external wiring will not
prevent the fire alarm devices from
operating.

b) A visible indication of the fire alarm.

C) A separate and continuous visible
indication for each zone in which a
detector or manual call point has
operated.

d) Operation of other functions specified
by the user, such as initiation of signals,
to fire protection equipment.

8.2.1.2 Switches shall be provided to silence the
alarm condition responses in (a). The alarm
condition responses specified in (a) shall
continue until silenced by the manual operation
of either the appropriate silencing switch or the
reset switch. They shall not be automatically
silenced. It is recommended that the reset switch
is not operated until the source of the alarm is
identified. While the alarm devices are silenced,
an audible signal shall be given at the control
and indicating equipment, until the fire alarm
system is reset. This audible signal, which may
be the same as the fault warning, shall give a
different and distinctive sound from any fire
alarm sounder. This signal shall sound for a
minimum of 0.5 Sec. at least once every 15 Sec.

8.2.1.3 The fire alarm responses specified in
items (b), (¢), (d) of 8.2.1.1, once given with
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audible signal shall all persist until the system is
manually reset.

8.2.1.4 Local audible and visual alarms

Fire and gas audible alarms shall be provided in
the process unit, in the Tank Farm, in the
Control Room, in the Electrical Substation and
outside above the door of the Analyzer Houses.

They shall be as follows:

- Bells for buildings

- Horns for open areas (at least 117
dB (A) at 1m) with two different
tones:

0 Discontinuous for gas detection

0 Continuous for fire detection

Alarm flashing lights shall be provided in noisy
areas (pumps and compressors areas) and
outside above the door of the analyzer houses.

The colours should be as follows:

- Red for fire and flammable gas
detection

- Blue for toxic gas detection

8.2.2 Fault warning condition

8.2.2.1 Fault warnings shall be given by at least
the following:

a) An audible warning from a sounder
situated at the control and indicating
equipment and preferably within it. The
sound level shall not be less than 50 dB
(A) at every point less than 1m from the
control equipment enclosure. (For others
refer to NFPA 70)

b) A visible indication on the indicating
equipment.

C) A visible indication of the zone or
location concerned in the event of faults
such as short circuit or disconnection of
the leads to one or more detectors and/or
call points, and removal of any detector.

d) A signal for transmission to a remote
manned centre where provision for such
a link is made.
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8.2.2.2 The fault warning condition responses
shall be given within 100 Sec. of the occurrence
of any one of the following:

a) Short-circuit or disconnection of the
connection to any normal power supply,
standby power supply and battery
charging equipment associated with the
giving of an alarm of fire and gas.

b) Short-circuit or disconnection of the
leads to one or more detectors and/or
call points if the fault would disable one
or more detectors and/or call points.

¢) Removal of any detector or call point
of the plug-in type or disconnection
from its transmitter or power supply.

d) Short-circuit or disconnection of any
leads to fire alarm devices (sounders)
external to control and indicating
equipment.

e) Cessation of any scanning or
interrogating process within the control
equipment.

f) Rupture of any fuse or operation of
any protective device such as to prevent
a fire alarm being given.

g) Failure of a processor to correctly
execute its software.

h) Detection of any error in memory
checking procedure.

8.2.2.3 The audible warning specified in item (a)
of 8.2.2.1 shall be distinctive and of different
character from any fire alarm sounder. This
signal shall sound for a minimum of 0.5 Sec. at
least every 5 Sec.

8.2.2.4 If provision is made for manually
silencing the fault sounder, the removal of the
fault shall automatically reset the audible fault
warning circuit or shall cause the audible fault
warning to re-sound until this circuit is reset
manually. The occurrence of a fault in a
different zone, or a different fault in the same
zone, while the sounder is silenced, shall cause
the sounder to sound again
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8.3 Construction Requirement

8.3.1 The control and indicating equipment shall
be housed in an enclosure providing a degree of
protection of at least [P 31. To prevent dust
deposition inside the equipment, the top of the
enclosure shall be imperforated except for cable
entries which shall be provided with dustproof
seals.

8.3.2 All manual controls shall be robust,
positive in operation and so designed and
positioned as to restrict the likelihood of
accidental operation. All manual controls shall
be clearly labeled to indicate their function.

8.3.3 The colors of visual indicators shall be as
follows:

a) Fire alarm indicators and other
indicators shown only during a fire
condition shall be red.

b) Indicators of fault shall be yellow.

¢) The indicator of energized status shall
be green.

d) Indicators of other functions within
the fire alarm system shall not be red or
green

8.3.4 Indications shall be given either by steady
lights or by flashing lights. Where flashing lights
are used, the on’ and ’off” periods shall each be
not less than 0.25 sec. The rates of flashing shall
be as follows:

a) For indicators of fire, not less than 1.0
Hz. (For maximum refer to NFPA 70)

b) For indicators of fault, not less than
0.2 Hz.

8.3.5 Components of good and acceptable
quality shall be used and the manufacturer of the
equipment shall certify that all components are
suitable for their purpose and are operable
within their ratings.

8.4 Electrical Requirement

8.4.1 The control and indicating equipment shall
derive its power from a normally continuous and
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reliable source. A standby power supply
consisting of a secondary battery with automatic
charging unit shall also provided to be available
in the event of failure of main power supply.
The main and standby power supplies shall each
be capable of supplying the maximum load
under normal, fault and fire conditions.

8.42 An appropriate means of automatic
charging shall be provided for any standby
battery. The system for recharging the standby
battery shall be capable of recharging the battery
to 85% of its rated capacity in 24 hours.

8.4.3 Transitions between the main and standby
supplies and vice versa shall not cause any
change in any indication, warnings or outputs
being given by the control and indicating
equipment, other than those relating to the
power supplies.

9. INSTALLATION OF FIRE AND GAS
DETECTORS

9.1 General

9.1.1 Where subject to mechanical damage,
detectors shall be protected.

9.1.2 Detectors shall be supported independently
of their attachment to the circuit conductors.

9.1.3 In the case of solid joist construction,
detectors shall be mounted at the bottom of the
joist.

9.2 Installation of Heat Detectors

9.2.1 Spot-type heat detectors shall be located on
the ceiling not less than 150 mm from the side
wall, or on the side walls between 100 mm and
300 mm from the ceiling (Fig. 2).

9.2.2 Line type heat detectors shall be located on
the ceilings or on the side walls not more than
500 mm from the ceiling.

9.3 Installation of Smoke Detectors

9.3.1 Spot-type smoke detectors shall be located
on the ceiling not less than 150 mm from a
sidewall, or if on the sidewall, between 150 mm
to 300 mm from the ceiling.
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9.3.2 Line-type smoke detectors shall be located
on the ceiling or on the sidewalls not more than
500 mm from the ceiling.

9.3.3 On smooth ceilings, with no forced air
flow, spacing of 9 meter may be used as a guide.

9.3.4 For peaked type sloped ceilings, a row of
detectors shall be first spaced and located within
900 mm of the peak measured horizontally. The
number and spacing of additional detectors, if
any, shall be based on the horizontal projection
of the ceiling (Fig. 3).

9.3.5 For shed type slope ceilings, or ceilings
having a rise greater than 300 mm in 2400 mm
(1 ft in 8 ft), shall have a row of detectors
located on the ceiling within 900 mm (3 ft) of
the high side of the ceiling measured
horizontally. Spaced in accordance with the type
of ceiling construction, if any, shall be located in
the remaining area on the basis of the horizontal
projection of the ceiling (Fig.4).

9.3.6 For a roof slope of less than 30 degrees,
all detectors shall be spaced using the height at
the peak and for greater than 30 degrees, the
average slope height shall be used for all
detectors other than those located in the peak.

9.4 Installation of Flame Detectors

9.4.1 Flame detectors shall be so designed and
installed that their field of vision will be
sufficient to assure detection of specified area of
fire.

9.4.2 Where conveyance of materials on chutes
or belts, or in ducts or tubes, or otherwise, to or
past a detector is involved, spacing
considerations will not govern, but strategic
placement of detectors is required to assure
adequate detection.

9.43 Where necessary, detectors shall be
shielded or otherwise arranged to prevent action
from unwanted radiant energy.

Note:

In all cases the manufacturer’s recommendations
shall be followed.
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Key to Figure 1

Because of the various duties they are called

upon to perform, it is convenient to divide the

equipment shown in Fig. 1 into three functional

groups. These groups, which have no

relationship to the location of the component

parts, are designated as *X’, Y’ and ’Z’ in Fig.1
A) Fire and gas detector

B) Detector control and indicating
equipment

C) Fire and gas alarm device

D) Manual call point

E) Fire and gas alarm routing equipment
F) Fire and gas alarm receiving station

G) Control for automatic fire protection
equipment

H) Automatic fire protection equipment
L) Power supply

M) Event logger
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GROUP Y
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__ Equipment and connection elements always present in an automatic fire detection system.

--- Equipment and connection elements sometimes present in an automatic fire detection system.
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Fig. 1- AUTOMATIC FIRE DETECTION SYSTEMS
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Ceiling

|‘_(t:1i nn}}

f

Acceptable here

Never here

Note:
Measurement shown are to the
closest edge of the detectors

Top of detector
Acceptable here

4in.
(0.1 m)
minimum

12

in.

(0.3 m)
minimum

L

Sidewall

Fig. 2- SPOT-TYPE HEAT DETECTORS - LOCATION IN CORNER AREAS
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Anywhere in
this area

(0.9 m) (0.9 m)

S
% S 2 S

S = Space between detectors

@ = Smoke detector or heat detector

Fig. 3- SMOKE OR HEAT DETECTORS SPACING LAYOUT SLOPE CEILINGS (PEAKED TYPE)
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Smoke detectors at ceiling
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Smoke detectors below ceiling

__ _ _ _
[ R R

3 minimum 90 cm

Fig. 4- HIGH CEILING AREA SECTION A-A
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