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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmentar, I _Iaison with IS0, also take part I the WOrK. SO collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting. “Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

ISO 21927-9 was prepared by Technical Committee ISO/TC 21, Equipmenbfor fire protection and fire fighting,
Subcommitjee SC 11, Smoke and heat control systems and components.

ISO 21927 ronsists of the following parts, under the general titte Smoke and heat control systems:
— Part 1:|Specification for smoke barriers

— Part 2:|Specification for natural smoke and heat exhaust ventilators

— Part 3:|Specification for powered smoke and heat exhaust ventilators

— Part 9:[Specification for control equipment

— Part 1Q: Specification for power output devices

vi © 1SO 2012 — All rights reserved
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Smoke- and heat-control systems (SHCS) create and maintain smoke-free areas in a construction works by
controlling smoke flow, thus improving the conditions for the safe escape and/or rescue of people and animals
and the protection of property, and permit fire-fighting in the early stages of the fire. The use of smoke and
heat exhaust vent|lat|on systems (SHEVS) to create smoke-free areas beneath a buoyant smoke layer has

becpr
fire
tem
is e
duri
inte

Components for any smoke and heat control system are installed as part of a properly designed sy

Sm

Pre
dep
spa

Depending on the design of( the system, natural or powered smoke and heat ventilators can bge
smqake and heat control system.

Cortrol equipment (cfe)'is required to control all components in a SHCS, such as:

damage and flnanC|aI loss by preventing smoke Iogglng, facmtatmg fire fighting,n reg
beratures and retarding the lateral spread of fire, is firmly established. For these benefits\to be
5sential that smoke and heat exhaust ventilators operate fully and reliably whenevet-called up
ng their installed life. A heat and smoke exhaust ventilation system is a scheme  of safety
nded to perform a positive role in a fire emergency.

pke and heat control systems help to:

keep the escape and access routes free from smoke;

facilitate fire fighting operations;

delay and/or prevent flashover and thus full developmeht.of the fire;
protect equipment and furnishings;

reduce thermal effects on structural components during a fire;

reduce damage caused by thermal decomposition products and hot gases.
ssure differential systems are used-\to”either positively pressurize spaces separated from fth

ces. A typical use would be to pressurize an escape stairwell in order to protect vertical means

natural ventilators;
powered, ventilators;

smoke barriers;

s, reducing
Jucing roof
obtained, it
on to do so
equipment

Stem.

e fire or to

ressurize the space containing thefire in order to limit or prevent the flow of smoke and heat ifto adjacent

pf escape.

used in a

smoke dampers;

air inlets.

SHCS control equipment may also provide control for day-to-day ventilation and signals to other fire safety

equ

ipment under fire conditions.

SHCS control equipment may be for extra-low-voltage or low-voltage electrical systems or pneumatic systems

ora

ny combination of these.

Power output devices for control equipment are dealt with in ISO 21927-10.

© 1SO 2012 — All rights reserved
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Scope

part of 1ISO 21927 specifies the product performance requirements, classifications and test
rol equipment designed for use in smoke- and heat-control systems (SHCS)in buildings.

Normative references

following referenced documents are indispensable for thé. application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

3098-2, Technical product documentation — Letteting — Part 2: Latin alphabet, numerals and

6988, Metallic and other non-organic coatings — Sulfur dioxide test with general cond
Sture

7240-5:2003, Fire detection and alarm'systems — Part 5: Point-type heat detectors

7240-6, Fire detection and alarm’systems — Part 6: Carbon monoxide fire detectors us|
mical cells

7240-7, Fire detection and alarm systems — Part 7: Point-type smoke detectors using scg
smitted light or ionization

7240-8, Fire detection and alarm systems — Part 8: Carbon monoxide fire detectors using
mical cell in combination with a heat sensor

7240-103Fire detection and alarm systems — Part 10: Point-type flame detectors

7240-11:2005, Fire detection and alarm systems — Part 11: Manual call points

methods for

For dated
referenced

marks

ensation of

fng electro-

ttered light,

an electro-

ISO 7240-12, Fire detection and alarm systems — Part 12: Line type smoke detectors using a transmitted
optical beam

ISO 7240-15, Fire detection and alarm systems — Part 15: Point type fire detectors using scattered light,

tran

ISO

smitted light or ionization sensors in combination with a heat sensor

7240-20, Fire detection and alarm systems — Part 20: Aspirating smoke detectors

ISO 7240-27, Fire detection and alarm systems — Part 27: Point-type fire detectors using a scattered-light,
transmitted-light or ionization smoke sensor, an electrochemical-cell carbon-monoxide sensor and a heat
sensor

© 1SO 2012 — All rights reserved
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ISO/IEC 17000, Conformity assessment — Vocabulary and general principles

ISO/IEC 17050-1, Conformity assessment — Supplier's declaration of conformity — Part 1: General
requirements

ISO/IEC 17050-2, Conformity assessment — Supplier's declaration of conformity — Part 2: Supporting
documentation

ISO 21927-3, Smoke and heat control systems — Part 3: Specification for powered smoke and heat exhaust

ventilators

ISO 21927+

EN 50130-4
requiremen

IEC 60068-
IEC 60068-
IEC 60068-

IEC 60068-
similar dyng

IEC 60068-
solution)

IEC 60068-
IEC 60068-

IEC 60529:

10, Smoke and heat control systems — Part 10: Specification for power output devices

, Alarm systems — Electromagnetic compatibility — Product family standard:)“immi
ks for components of fire, intruder and social alarm systems

1:1994, Environmental testing — Part 1: General and guidance
P-1 Environmental testing — Part 2-1: Tests — Tests A: Cold
D-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sintSoidal)

P-47, Environmental testing — Part 2-47: Test — Mounting of speécimens for vibration, impact
mic tests

P-52:1996, Environmental testing — Part 2: Tests — Test Kb: Salt mist, cyclic (sodium chlg

P-75, Environmental testing — Part 2-75: Tests <x‘Test Eh: Hammer tests
P-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

1992, Degrees of protection provided by enclosures (IP Code)

3 Terms, definitions and abbreviated terms

For the purposes of this document;the following terms, definitions and abbreviations apply.

3.1 Tern|

3.141

s and definitions

access lev

one of sevefral states of control equipment in which selected:

controlg can*be operated

NOTE

3.1.2

manual operations can be carried out
indications are visible

information can be obtained

Further information is given in Annex A.

addressable point

point which

can be individually identified at the control panel

nity

and

ride

© 1SO 2012 — All rights reserved
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basic control panel

b.c.p.

single-operation initiating device for a smoke and heat control system component, e.g. manual control point or
single-use gas bottle assembly

NOTE A b.c.p. may be regarded as an emergency control panel.

31.4

compulsory indication
visual or audible indications (e.g. light-emitting indicator, label, alphanumeric display, sounder) required by this
Intefnational Standard

NOTE If options with requirements are chosen, then indications required within those options are-compulsory.
3.1.

control equipment

c.e.

initigting device for a smoke and heat control system component, e.g. contral panel, basic cdntrol panel,
meghanical control panel

3.1.p
control panel
c.p.
mulfi-operation initiating device for a smoke and heat control system

3.7
fire|condition
whgn a fire signal has been received and processed\by the control equipment and the intended putputs and
indigations have been given

318
fire|position
configuration of a smoke and heat control'system component to be achieved and sustained while|the system
is vénting smoke and heat

3.1.p
frangible element
comjponent which, after receiving a blow or pressure, is physically broken or is visibly displaced by change of
position and remains in that condition until replaced or reset

3.1./10

hiearchical system
networked system with one control panel designated as the main control panel which fulfils at least the
follgwing tasks:

— |receives and transmit signals from/to other networked control equipment;

— displays the status of the networked control equipment.

3.1.11

manual control point

initiation device for a smoke and heat control system provided for use in an emergency by building occupants
or fire fighters

© 1SO 2012 — All rights reserved 3
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3.1.12
mechanica
m.c.p.

| control panel

operation initiation device for a smoke and heat control system component where the initiation is provided
through a mechanical linkage (e.g. by release of tension in a cable) between the control equipment and the

component

3.1.13
networked

system

system where control panels are interconnected and able to exchange information electronically

3.1.14
response t
period betw
condition

3.1.15

site-specific data

information

NOTE
levels.

1

3.1.16
smoke- an
SHCS
arrangemet

3.1.17
smoke- an
SHEV
device speq

3.1.18
standby cd
quiescent c

3.1.19

transmissi
physical co
power betw
equipment

3.1.20
ventilator
device for e

me
een the signal to operate being received by the control equipment and the achievement, of the

that the software uses and that is specific to an installation

his may include information such as allocation of devices to specific zones;time settings and sensi

il heat-control system

l heat-exhaust ventilator
ially designed to move smoke and hot gases out of the construction works under conditions of

ndition
bndition when the control equipment is fully operational and waiting to receive a fire signal

bn path
nection, external tothe cabinet of the control equipment for the transmission of information an
een the control-equipment and other components of a SHCS, and/or between parts of a co
contained in different cabinets

nabling the movement of gases into or out of a construction works

t of components installed in a construction works to limitithe effects of smoke and heat from a fi

fire

fivity

fire

d/or
htrol

3.1.21
zone
individual in

3.1.22

put or output, usually relating to a geographical sub-division of the protected premises

thermal release element
temperature-sensitive device which responds to initiate a subsequent action

© 1SO 2012 — All rights reserved
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3.2 Abbreviated terms

b.c.p. basic control panel

c.e. control equipment

c.i.e. control and indicating equipment (as specified in ISO 7240-2)
c.p. control panel

DP dual purpose

m.crp- mechantcalcontrol-panel

p.o.d. power output device

p.s.e. power supply equipment

SHCS smoke- and heat-control system

SHEV smoke- and heat-exhaust ventilator

SHEVS  smoke- and heat-exhaust ventilation system

BM§ Building Management System

4 (General

4.1| Overview

Figdre 1 illustrates the structure of this part of ISO-21927 and shows how and where the requi

eac

n type of control equipment are distributed.

rements for

© 1SO 2012 — All rights reserved
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Figure 1 — Overview of the structure of this part of ISO 21927
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4.2,

ISO 21927-9:2012(E)

Requirements

1 Optional functions

If an optional function with requirements is included in the control equipment, then it shall conform to all the
corresponding requirements of this part of ISO 21927.

4.2.2 Additional functions

If functions additional to those specified in this part of 1ISO 21927 are provided (for example to control the

add

Se¢d

NOT

NOT
ISO

NOT

.B Types of control equipment

irements of this part of ISO 21927.

the purposes of this part of ISO 21927, control equipment shall be typified as follows:
Type A:  mechanical control panels (m.c.p.);

Type B: basic control panels (b.c.p.) and pneumatic-only control panels;

Type C: control panels (c.p.) without direct connection for detectors (see Figure 2);
Type D: control panels with direct connection for detectors (see Figure 3).

Annex B for a summary of the functions relevant to_each type.

E1 When a type D panel is used without detectors,it may also be considered a type C panel.

E2 Manual control points are not classified as types A to D except for indoor or outdoor use
7240-11.

E 3 Thermal release elements arefat.classified as types A to D except for the nominal release tempe

any of the

according to

rature.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=da704c5b16dc28a0ef2fe168a5501ac7

ISO 21927-9:2012(E)

Key

© 00 N O g b~ WON =

g
L —— = W
L —— = W

sounder,
potential
SHCS ¢
wind/rair
230 V/4(Q
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manual
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lamp

free contact
mponent
detector

0 VAC main p
(ISO 7240)
ontrol point
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D 7240)

F———— —

ullY

E
e

ower supply

Figure 2 — Example of a type C control panel
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sounder/lamp

potential free contact

SHCS component

wind/rain detector

P30 V/400 VAC main power supply
Hetector (ISO 7240)

manual control point

0 N O o WN -

vent button

Figure 3 — Example of a type D control panel

4.2.4 Operational reliability

4241 For.ihe purposes of this part of ISO 21927, control equipment shall be classified i one of the
follgwing reliability classes (Re):

— |Re<AXas declared by the manufacturer (A > 50);

— Re 90;

— Re 1000.

The designations A, 50, and 1000 will represent the number of operating cycles in the fire condition.
This test shall not be applied for manual control points.

4.2.4.2 When control equipment, intended for smoke control purposes only, is tested in accordance with
13.1, the number of operating cycles in the fire condition shall conform to 4.2.4.1.

© 1SO 2012 — All rights reserved 9
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4243

Re 1000DP

Control equipment that is also intended to provide additional control when in the standby
condition (e.g. to use dual-purpose ventilators for day-to-day comfort ventilation) shall be cycled an additional
10 000 times in the standby condition prior to performing the operating cycles in the fire condition in
accordance with 4.2.4.2. Such equipment shall be identified by the addition of DP to the reliability class, e.g.

4.2.5 Priority

The fire condition shall have the highest priority. Any fire signal shall switch the control equipment into the fire
condition regardless of the condition at the time, unless the fire signal has been disabled. Priority between fire

signals sha

| be declared in the user documentation

4.2.6 Use

Smoke- ang
comfort ver
and heat.
controlled b
Manageme
systems ng
condition. 4
1ISO 21927.
detection s

4.2.7 Typ

For the pufposes of this part of 1ISO 21927, the control equigment shall comprise at least one enclos

Several co

electrically and/or pneumatically connected to the primary_enclosure (see Figure 4).

P and location of control equipment

for other purposes

heat-control systems (SHCS) may be used for functions other than smoke control, (e7g. to pro|
tilation); however, the primary purpose of the system should always be for the~control of sn
'hese additional functions may be signalled by sensors or switches directly-connected to,
y the control equipment. The control equipment may be linked to other systéms such as a Buil
nt System (BMS) to facilitate these functions. Failure of sensors or switchies or connection to o
t controlling smoke and heat shall not affect the operation of the cénirol equipment in the

All input signals to the control equipment that initiate the fire conditien shall come directly from
urce (e.g. c.i.e., manual control point) and be monitored in aceordance with Table 1.

mponents with their own enclosures (e.g. manual control points for different zones) may

vide
oke
and
ding
ther
fire

Any control equipment used in an SHCS shall conform to the ‘requirements of this panft of

the

ure.
be
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1 2 3/5 E

[ 3/5|—— E

2 3/5 4]

a) Electrical

t— 2 —gas—= T

15— 2 3= T [2[5]4]

b) Pneumatic

NOTE A pneumatic p.o.d. may be a compressor set, air receiver or gas bottle, as appropriate.

Key

1 main supply

4 actuator, motor, solenoid, etc.

2 power output devices (p.o.d.) 5 b.cp.

3 control panel

Electrical requirement
Electrical option
Pneumatic

Figure 4 — Examples showing typical locations and interrelationships of the c.p.

with other components of a smoke and heat control system
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5 Electrical systems

5.1

511 Gen

5.1.1.1

Electrical control panels

eral requirements

It shall be possible for the c.p. to be in any combination of the following functional conditions
simultaneously:

fire condition;

disable]
test co
5.1.1.2

c.p. shall ng
functions:
automa
operati
transm
initiatio

all devi

all devi

5.1.2 General requirements for indications

51.21 L

The c.p. sh
to 5.1.7:

standb

fault W:Lrning condition;

ment condition (if provided);

ndition (if provided).

A single short-circuit or interruption in any individual electrical transmissjon path to or from
t prevent the correct operation, as specified by the manufacturer, of mere-than one of the follo
tic detection of fire (type D);

bn of basic control panels;

ssion or reception of signals to or from input/output.devices;

h of operation of ancillary equipment.

ces rendered inoperative by the fault shall be intended to operate together; and

ces rendered inoperative by the.fault shall fulfil the same function.

)isplay of functional-conditions

bl be capable of Unambiguously indicating the following functional conditions, as described in §.

condition;

the
ving

1.3

fire con

r'lifinn;

disable

5.1.2.2

fault warning condition;

ment condition (if provided);

test condition (if provided).

Incorrect operation indication (option with requirements)

The control equipment shall provide indication of incorrect operation of all SHCS components including
dampers as well as fault indication according to ISO 21927-3.

12
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In standby condition, incorrect operation indication shall be provided for each zone by a yellow light-emitting
indicator. It shall indicate that at least one device in the zone is not in the correct standby position. Incorrect
operation indication may be shared with fault indication, with the incorrect operation fault indication flashing.
Priority goes to fault indication, if shared. For powered ventilators, the light-emitting indicator shall indicate an
electrical fan fault. For dampers it shall indicate that the damper blades are not in the correct position.

In the fire condition, incorrect operation condition shall be provided for each zone by a separate red light-
emitting indicator. It shall indicate that at least one device in the zone is not in the correct activated position.
Incorrect position indication shall be flashing and correct activated position indication shall be steady. For
powered ventilators, the light-emitting indicator shall indicate that fan pressure or air flow is not detected. For
dampers it shall indicate that the damper blades are not in the correct activated position.

5.1..3 Display of indications
All tompulsory indications shall be clearly identifiable, except where otherwise specified in fhis part of
ISO|21927. All compulsory indications of each SHCS control zone shall be displayed ‘together at|least once.

Thefe is no objection to controls or indications being repeated in other enclosures,'€.g. a remole fireman's
ovefride panel.

5.1.2.4 Additional indications

WhIre indications are used in addition to compulsory indications” and/or indications in options with
requirements, these shall be clearly labelled.

The| type, location and labelling of the additional indications. should be designed to avoid confradiction or
confusion with compulsory indications.

5.1.2.5 Indications by means of light-emitting indicators

5.1.2.5.1  Compulsory indications from light-emitting indicators shall be visible in an ambient Iia;ht intensity
of up to 500 Ix, at any angle up to 22,5° froma\line through the indicator perpendicular to its mounfjng surface:

— |at a distance of up to 3 m for the general indications of functional condition;
— |at a distance of up to 3 m for.the indication of the supply of power;
— |at a distance of up to 0,8\ for other indications.

5.1.2.5.2 If the same.light-emitting indicators are used for the indication of specific faults and digablements,
faulf indications shall.be flashing and disablement condition shall be steady.

5.1.2.6 Indications on alphanumeric displays (option with requirements)

5.1.2.6.1 ~Where an alphanumeric display is used to display indications relating to different functional

conglitions, these may be displayed at the same time. However, for each functional condition th¢re shall be
on|‘\’ one window _in which all the fields rnl:’ring tothat functional condition are grnlllnnd

5.1.2.6.2 If an alphanumeric display consists of elements or segments, the failure of one of these shall not
affect the interpretation of the compulsory information.

5.1.2.6.3 Alphanumeric displays used for compulsory indications shall have at least one clearly
distinguishable window, consisting of at least two clearly identifiable fields.

5.1.2.6.4 If not included in the displayed information, the purpose of each field shall be clearly labelled.
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5.1.2.6.5 A field shall be capable of containing either:

— at least 16 characters where the display uses a cross-reference to other information to identify the
location,

or
— at least 40 characters, where the display is intended to include complete information on the location.
5.1.2.6.6 Compulsory indications on an alphanumeric display shall be legible for at least 1 h following the

display of a_new indication of fire or fault, at a distance of up to 0.8 m. in ambient light intensities from 5 Ix
to 500 Ix, affany angle from the normal to the plane of the display up to:

— 22,5° when viewed from each side;
— 15° when viewed from above and below.
Following this period, the brightness may be reduced, but the indications shall remain legible at 5 Ix to 10D Ix,

at the abovg distance and angles. If the brightness is reduced, it shall be possible tore-establish the legilpility
at 5 Ix to 500 Ix by means of a manual operation at access level 1.

5.1.2.7 Audible indications (option with requirements)

5.1.2.7.1 | Audible indicators shall be part of the c.p. The same device.may be used for fire alarm and fault
warning indjcations.

5.1.2.7.2 | The sound may be the same or different for each indication. If the sound is different, then thq fire
alarm shall have priority.

5.1.2.8 Testing of indicators (option with requirements)

All compulspry visual and audible indicators and thetindicators provided with an option with requirements ghall
be tested by manual operation at access level1 or 2.

5.1.3 Standby condition

A green vigual indication shall be_given by means of a separate light-emitting indicator while the c.p. is
supplied with power.

Where the |green indication~is”provided instead on a manual control point, this means that the c.p. is [fully
active. This|indication may-be in the form of labels which shall be no smaller than 12 mm x 12 mm.

If light-emitfing indicaters are used, they shall conform to 5.1.2.5.

NOTE Where.the secondary power supply to the c.p. has a limited period of operation, e.g. when batteries are Used,
the green indica itched off to save power while the c.p. is in fault condition due to the loss of the prii
power supply.

Any kind of information may be displayed in the standby position. However, no indications shall be given
which could be confused with indications used in the:

— fire condition;
— fault warning condition;
— disablement condition;

— test condition.
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5.1.4 Fire condition

5.1.41 Reception and processing of fire signals (inputs)

5.1.4.1.1 The c.p. shall be capable of receiving, processing and interpreting relevant initiating signals. Any
signal from one input shall not falsify the processing, storage, interpretation and/or indication of signals from
other inputs, e.g. fire alarm systems, smoke detectors, sprinkler flow switches, manual operations, wind
detectors.

Manual operation may be from manual switches on the c.p., separate switch panels, manual control points,
etc. A single manual operation may control the complete system or a zone or group of equipment.

5.1.4.1.2 The response time of the c.p. shall not exceed 10 s.

5.1.4.1.3 Allfire signals shall have priority over any other signal.
5.1.4.1.4 Detectors used with type D control panels shall conform to the relevant part of [one of the
follgwing: ISO 7240-5, ISO 7240-6, I1SO 7240-7, 1SO 7240-8, 1SO 7240-104,1SO 7240-12, 190 7240-15,
ISO[7240-20, or ISO 7240-27.
5.1.4.1.5 The c.p. may have the facility to delay operation of somecorall outputs following the response

timg to meet system design requirements. The maximum delay time_provided shall be stated |in the user
docpmentation in 8.3.

5.1.4.2 Control panel outputs

5.1.4.21 The c.p. shall be capable of providing relevantiinitiation signals to SHCS components.

5.1.4.2.2 Where power to SHCS components is-provided through the c.p., the c.p. shall be| capable of
swifching and maintaining the rated power output!

5.1.4.2.3 Allfire outputs shall have priority over any other output.

5.1.4.3 Visual indication

Visyal indication shall be provided‘by means of a separate red light-emitting indicator for:
— |the fire condition activation;

— |the fire position ef.the SHCS device(s) (if provided); this indication may flash to show a devic¢ or devices
not in the fire position.

If light-emitting.indicators are used, they shall conform to 5.1.2.5.

Visyal indieation may be provided by a single red indicator for the entire system or separate red indicators for
sepgrate\zones or groups of equipment.

This indication may be implemented within the manual control point. This indication may be in the form of
labels which shall be no smaller than 12 mm x 12 mm.

5.1.4.4 Audible indication (option with requirements)

The c.p. may have provision for the audible indication of the fire condition at the c.p. and/or a remote location.
In this case, the following shall apply:

a) The minimum sound level, measured under anechoic conditions at a distance of up to 1 m, with any
access door on the c.p. closed, shall be 60 dB(A) or 85 dB(A).

NOTE  The provision for two sets of audible indications enables a c.p. to be installed in areas that are normally
occupied (such as a security room).
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be possible to silence the audible indication at access level 1 or 2.

c.p. is manually reset from the fire condition.

automatically re-sound the audible indication by an actuation in another zone.

b) It shall
c)

d)

51.4.5

At least one-o

5146 (

The c.p. m
other syste

NOTE A
51.47 [
5.1.4.71

case of ice

outputs for

5.1.4.7.2
(type A).

5.1.4.7.3
10 s for at |

NOTE A
documentati

5.1.4.8 K

Following a
signals sha

NOTE L

5149 (

Output to the fire alarm condition (option with requirements)

Dutput to systems other than SHCS (option with requirements)

ay have provision for the transmission of fire condition signals to other systems. Failure of th

s shall not affect the c.p.

or example, this can be achieved using a potential free contact or optocoupler.

Jeadlock (option with requirements)

The connected SHCS components might fail to operate at thé-first attempt, for instance in
d flaps to ventilators. To overcome this, the c.p. shall regularly repeat the operation of sele
b set period of time.

The output to actuators shall be repeated at least once every 2 min for a period of at least 30

The output to solenoids or electromagnets shall be repeated with a pulse of at least 2s e
bast 2 min (type B).

he choice of deadlock type is made by the xmanufacturer (either or both) and should be described in the
n.

keset from the fire condition

reset operation, the indication of the correct functional conditions corresponding to any rece|
| either remain or be ré-established within 120 s.

his time is made up.ef*20 s for the reset process and 100 s for the processing of signals (see 5.1.5.1.1).

fo-incidence.detection (type D — option with requirements)

Following the receipt'of a signal from a fire detector, and until one or more confirmatory signals are rece

from the sg
condition of

me<of other points, the c.p. may have provision to inhibit either the indication of the fire a
the operation of one or more outputs.

The audible indication shall not be silenced automatically, although it may be silenced automatically if the

If the audible indication is used for more than one zone following silencing, it shall be possible to

ese

the
cted

min

yery

user

ved

ved

In these cases, at least the following shall apply:

a)

b)

it shall be possible to select the feature at access level 3 for individual zones;

the inhibition of one output signal shall not affect the other outputs.

5.1.4.10 Dependency on more than one alarm signal (option with requirements)

A c.p. may be capable of receiving more than one alarm signal and of initiating a range of outputs depending
upon the signal or signals received.

16
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In these cases, at least the following shall apply:

a) once the correct output or outputs are determined, any further alarm signals (other than from manual
fireman's override switches) shall not change the outputs;

b) the cause and effect conditions shall be stated in the design documentation;

c) it shall only be possible to change the cause and effect conditions at access level 3 or 4.

5.1.5 Fault warning condition

5.1.[.1 Reception and processing of fault signals

5.1.6.1.1 The c.p. shall enter the fault warning condition within 100 s of receiving(sighald which are
intefpreted as a fault.

5.1.6.1.2 The c.p. shall be capable of simultaneously recognizing all the faults specified in 5{1.5.1.3 and
5.1.p.2, though recognition of a fault in a given zone or function may be preyvented by one or more of the
follgwing:

a) [the presence of fire alarm signals from the same zone;
b) [the disablement of the corresponding zone or function (if provided);
c) |[the testing of the corresponding zone or function (if provided);

d) [fault warning routing equipment.

5.1.5.1.3  All cable faults indicated in Table 1 shall I€ad to the c.p. going into the fault warning condition,
unlgss the SHCS goes automatically to its fire condition in case of failure.

Table 1 —-Monitoring of cable faults

Any line (if provided) between Interruption Short-circujt
c.p. <-> actuator / drive / motor / solenoid electromagnet C c*
c.p. <-> detector or c.i.e. (ISO 7240) C c*
c.p. <-> wind-detector (if used in fire condition) Cr*= Crex
C.p. <-> manual control point C Cc*
€.p) <-> separate c.p. or b.c.p. or m.c.p. C Cc*
C.p. <-> separate p.s.e. C C
¢p.<-> SHCS component position indicating contact C C
c Compulsory.
c* Short-circuit between conductors for initiation of the SHCS only.
c** Where the ventilators are partially open for day-to-day ventilation, monitoring is not required until they are

in their closed or fully open position.

Cx** Only the power supply conductors need to be monitored as long as any data conductors are included
within the same cable, and data failure results in activating the relevant outputs in the fire condition.

NOTE Interruption in accordance with this part of ISO 21927 is a break in continuity in any single conductors required
for fire condition operation of the system and incorrect position indication (if used).

5.1.5.1.4 In the case of a single output from the c.p. to actuators, drives or motors using more than two
terminals, interruption shall mean a break in continuity in all conductors.
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5.1.5.2  Earth fault indication (option with requirement)

At least one common indication shall be provided for any single earth fault which affects a compulsory function
and which is not otherwise indicated as a fault of a supervised function.

5.1.5.3 Visual indication

5.1.5.3.1 The presence of fault, as specified in 5.1.5.1.3 and 5.1.5.2, shall be indicated without prior
manual intervention. The fault warning condition is established when the following are present:

a) avisuwmwmmwmﬂ' icati ight-emitting indi ning
indicator);

and/or
b) avisual indication by means of a separate yellow light-emitting indicator for each recognized fault;
and
c) an aud|ble indication, as specified in 5.1.5.4 (option with requirements).

This visual jndication may be provided at a manual control point. It may be/in‘the form of labels that shall be
no smaller than 12 mm x 12 mm.

5.1.5.3.2 | The visual indication specified in 5.1.5.3.1 may be provided by:
a) dedicatgd light-emitting indicators;

or
b) light-enitting indication shared with test and/or .disablement condition and/or incorrect position condjtion

light-emitting indicators and with the conditions distinguished by means of variation of display, |e.g.
steady| slow flash, fast flash.

5.1.5.4 Audible indication (option with.requirements)

The c.p. may have provision for the jaudible indication of the fault condition at the c.p. and/or a remote
location. In fhis case the following(shall apply:

a) The minimum sound level,” measured under anechoic conditions at a distance of up to 1 m, with|any
access|door on the c-p:.closed, shall be 50 dB(A).

b) It shalllbe possible'to silence the audible indication of faults manually at access level 1 or 2. The same
manua| operation may be used as for silencing in the fire condition.

c) The aydible indication shall be silenced automatically if the c.p. is automatically reset from the fault
warning condition.

d) If the audible indication is used for more than one zone following silencing, it shall be possible to
automatically re-sound the audible indication for each newly recognized fault.

5.1.5.5 Output of the fault condition (option with requirements)

The c.p. may have provision for the transmission of fault condition signals to controls for other systems.
Failure of these other systems shall not adversely affect the c.p. The output signal shall also be given if the
C.p. is de-energized.

NOTE For example, this can be achieved using a potential free contact or optocoupler.
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5.1.5.6 Reset of fault indications

5.1.5.6.1 It shall be possible to reset fault indications such as those under under 5.1.5.3 and 5.1.5.4 once
the fault has been cleared:

a) automatically when faults are no longer recognized;
and/or

b) by a manual operation at access level 2, which may be the same as that used for resetting from the fire
condition.

5.1.5.6.2 Following reset, the indication of the correct functional conditions, corresponding 'te ‘any received
sigrfals, shall either remain or be re-established within 120 s.

NOTE This time is made up of 20 s for the reset process and 100 s for the processing of fallt’signals (sge 5.1.5.1.1).

5.1.p Disablement condition (option with requirements)

5.1.p.1 General requirements
In qome situations (e.g. during routine maintenance), inputs and/or ‘outputs may be disabled|at the c.p.
Disabling an input or output shall only affect the input or output beihg disabled. The c.p. shall have |provision to

indgpendently disable and re-enable each input and/or outputcused in the fire condition only manually at
access level 2 or 3.

5.1..2 Visual indication
5.1..2.1 The disabled SHCS shall be indicated By:

a) |a visual indication by means of a separate:yellow light-emitting indicator (the general disablement warning
indicator);

andfor

b) |a visual indication by means)of a separate yellow light-emitting indicator for each recognized dlisablement
(this indication may be proyided at a manual control point).

5.1.6.2.2 The visualindication specified in 5.1.6.2.1 may be provided by:
a) [dedicated light-emitting indicators;

or

b) |light-emitting indication shared with fault and/or test condition and/or incorrect position cordition light-

emitting indicators and with the conditions distinguished by means of variation of display, ¢.9. steady,
slow flash, fast flash.

5.1.6.3  Output of the disablement condition (option with requirements)

The c.p. may have provision for the transmission of disablement condition signals to other systems. Failure of
these other systems shall not adversely affect the c.p.

NOTE For example, this can be achieved using a potential free contact or optocoupler.
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5.1.7 Test condition (option with requirements)

5.1.7.1

General requirements

The c.p. may have provision for testing the processing and indication of fire detection signals from zones. This
may inhibit the requirements applicable during the fire condition which correspond to that zone. In this case, at
least the following shall apply:

shall be in test condition while one or more zones are under test;

tate shall nnly he entered and cancelled hy amanual npnmﬁnn at accesslevel 2 or 3:

a) thec.p.
b) atest
c) itshall
d) zones

state;
e) signals

tempor
5.1.72 \
The test cg
provided by
a) dedicat
b) light-en

light-en

steady
51.73 (
The c.p. m

other syste

NOTE f

5.2 Elec

5.21
5.21.1

5.21.2

General requirements

be possible to test the operation of each zone individually;
n the test state shall not prevent the compulsory indications and outputs from zones'not in the

from a zone under test shall not lead to the operation of the outputscto“the SHCS, ex
arily to test their functioning in relation to the corresponding zone.

lisual indication

ndition shall be indicated visibly on the c.p. The visual indication shall be yellow and may

bd light-emitting indicators;
nitting indication shared with fault and/or disablement condition and/or incorrect position cond

hitting indicators and with the conditions distinguished by means of variation of display,
slow flash, fast flash (this indication may be-provided at a manual control point).

Dutput of the test condition (option with requirements)

y have provision for the transmission of test condition signals to other systems. Failure of th
s shall not affect the c.p.

or example, this can be achieved using a potential free contact or optocoupler.

rical basic control‘panels

Basiccontrol panels are only intended for use on fail-safe SHCSs.

The b.c.p. shall have a minimum of fire condition and standby condition. If any further functi

test

Cept

be

tion
e.g.

ese

bnal

conditions
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indication may be provided by means of suitable labelling of the correct colour.

5.2.2 General requirements for indications

5.2.21

Display of indications

ver,

All compulsory indications shall be clearly identifiable. These may be in the form of labels that shall be no
smaller than 12 mm x 12 mm. If light-emitting indicators are used, they shall conform to 5.1.2.5.

20
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5.2.2.2 Additional indications

Indications used in addition to compulsory indications shall not result in contradiction or confusion.

5.2.2.3 Audible indications (option with requirements)

5.2.2.3.1 Audible indicators shall be part of the c.p. The same device may be used for fire alarm and fault
warning indications.

NOTE The sound can be the same or different for each indication.

5.2..3.2 The minimum sound level, measured under anechoic conditions at a distance of(1 m, with any
access door on the c.p. closed, shall be:

— |60 dB(A) for fire alarm indications;

— |50 dB(A) for fault warning indications.

5.2..4 Testing of indicators (option with requirements)

All yisual and audible indicators shall be testable by a manual operation-at access level 1 or 2.

5.2.3 Standby condition

A gfeen visual indication shall be given while the c.p. is supplied with power.

5.2.4 Fire condition
5.2.4.1 A red visual indication shall be given when the control equipment is in the fire condition.
5.24.2 Reception and processing of fire signals

5.24.21 The b.c.p. shall be capable of receiving no more than one external initiating signal.
5.24.2.2 The c.p. shall enterthe fire condition within 10 s of an initiating device being activated.
5.24.2.3 The fire signal-shall have priority over any other signal.

5.24.3 Audible indication (option with requirements)

Thel b.c.p. may_have provision for the audible indication of the fire condition at the b.c.p. angl/or remote
locgtion. In this,case, the following shall apply:

a) |lt shall*be possible to silence the audible indication at access level 1 or 2.

b Thao ovdibla ndicoation chall aat bha ol a Haomaticalbh althauah it oo ba allanmoand ot g tlca" |f the
rHRe-auepre-hateatonR-Sharhotbe-Sheheea uul.ullluuuull_y, arrrooygroray oSt UautorTTa y

c.p. is manually reset from the fire condition.

c) If the audible indication is used for more than one zone following silencing, it shall be possible to
automatically re-sound the audible indication by an actuation in another zone.

5.24.4 Output of the fire condition (option with requirements)

At least one output signalling the fire condition shall be provided and this shall be activated within 10 s of
initiation.
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5.24.5

Reset from the fire condition

Following a reset operation, the indication of the correct functional conditions corresponding to any received
signals shall either remain or be re-established within 20 s.

5.3 Manual control point

5.3.1
5.31.1
condition is
displaced.

5.3.1.2

Types of activation

Direct operation, type A: an electrical manual control point in which the change to the

rautormatic (e without the Treed-for further mamuat-action)y whem the-frargibfeeterment s broke

Indirect operation, type B: an electrical manual control point in which the change to the

condition rg¢quires a separate manual operation of the operating element by the user after,the frang

element is |
5.31.3

fire conditig
element is |

532 Typ

53.21 T

Type lis a
fire conditio

frangib
triggeri
resettin
red ligh
green |
yellow

Additional
indications.

53.2.2 1T

roken or displaced and in which unintended resetting is prevented.
Indirect operation, type C: an electrical manual control point in which the‘change to or from

n requires a separate manual operation of the operating element by the user after the frang
roken or displaced.

ps of manual control point

ype |

manual control point providing manual control and indication, i.e. indication of standby, fault
hs; this type shall be equipped with the following operation and indication elements:

e element;

hg element;

g element;

t-emitting indicator for “fire”;
ght-emitting indicator for {standby”;
ight-emitting indicatorfor “fault”;

ndications may. be used. The colours green and red shall not be used for additional vi

ype Il

Type Il is 4

fire
n or

fire
ible

the
ible

and

sual

manual control point providing control only. This type of manual control point shall be equip

ped

with the following operation and indication elements:

frangible element;
triggering element;
red light-emitting indicator for “fire”;

resetting element (optional).

Additional indication may be used. The colour red shall not be used for additional visual indications. The
colour green shall only be used to indicate the standby condition.
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5.3.3 Indications and functions

5.3.3.1  Visual indication shall conform to the requirements of 5.1.2.5.

5.3.3.2 Standby condition

The standby state of the SHEV shall be easily visible to the user. The frangible element shall be visible in the
standby condition and shall not be broken or deformed.

Type | manual control points shall indicate the standby condition by a green light-emitting indication or in the

fornroftabetsthatare o smatter thamt 2 mmr=—+2-mmm:

5.3.8.3 Fire condition

Thel fire condition of the SHEV shall be indicated by a constant red light-emitting indicator or by|a red light-
emitting indicator with a blinking frequency of at least 1 Hz and a pulse-pause prpportion higher jthan 1:100.
Thig indication may be in the form of labels that shall be no smaller than 12 mm x"12’mm.

Typg | manual control points shall indicate general faults by a constant yellow light-emitting indicptor or by a
yellpw light-emitting indicator with a blinking frequency of at least 1 Hz and a pulse-pause propgrtion higher
than 1:100. This indication may be in the form of labels that shall be no@maller than 12 mm x 12 nmm.

5.3.8.4 Resetting elements

Meghanical resetting shall be as follows:

Typg A shall be designed to be reset by inserting a new-frangible element or by resetting the frangible element
and|type B by resetting the release element in its standby position and by changing or resetting the frangible
element.

Type A and B shall be designed so that they cannot be unintentionally reset when the housing is dlosed, even
if the frangible element is broken. Resetting without destruction shall necessitate the use of a specfal tool.
Type C shall be designed to be reset without the use of special tools once the frangible element is proken.
5.3.8.5 Test facility for inspection

The|manual control point-shall be equipped with a device for testing its usability. The test shall:

a) |simulate the fire condition without breaking the frangible element;

b) |enable reéset of the manual control point without breaking the frangible element;

c) |require the use of a special tool for the operation and/or resetting of the manual control point.

5.3.4 Enclosure

5.3.4.1 Dimensions

The dimensions of the front face and the operation face shall lie within the limits shown in Figure 5 and

Tab

le 2. A tolerance of +5 % may be applied where not otherwise specified.

Manual control points shall be designed to be mounted in accordance with the manufacturer's instructions,

with

the front face at least 15 mm proud of the surrounding face.

© 1SO 2012 — All rights reserved

23


https://standardsiso.com/api/?name=da704c5b16dc28a0ef2fe168a5501ac7

ISO 21927-9:2012(E)

)
- —— e ———————— e ———— Q
| o
“- |
i
I
|
d
b
Key
1 front face
2 operating face
Figure 5 — Front face of manual control point
Table 2 — Dimensions of front face
Measurement
Dimension Letter in Rigure 5
Square, rectangular or round operating face
Height of frgnt face a 85 mm <4 <150 mm
Width of froft face b 85 mm < b5 <150 mm
Ratio of width to height of front alb 0.95 < alb < 1,05
face
Height of operating face c 34 mm<cex<0,8xa
Width of opgrating face d 34 mm<dx<0,8xa
Ratio Qf WIdP to height of dle 0,95 mm < dlc < 1,05
operating fafge
Maximum vertical off-set of e o Adan
V=l &/ = U, TO M=o nmm

operating face

5.3.4.2 Colours

The following colours shall be used:

— visual operation board: clean white to RAL 9010;

— lettering: deep black to RAL 9005;

— housing: deep orange to RAL 2011.

24

© 1SO 2012 — All rights reserved



https://standardsiso.com/api/?name=da704c5b16dc28a0ef2fe168a5501ac7

ISO 21927-9:2012(E)

5.3.4.3 Lettering on front face

On the front face above the operating face and vertically centred, wording naming the system (e.g. smoke
control) shall be written. The lettering shall be in accordance with 1SO 3098-2 (preferably “Lettering B

vertical”’). The height of the letters shall be between 0,1 x a and 0,15 x a, where “a” represents the height of
the front face.

Further lettering on the surface of the front face is restricted to below the centre of the operating face.

5.3.4.4 Lettering on the operating face

Lettering on the operating face which does not represent direct operating instructions (such as manufacturers'
loggs or service addresses) shall not exceed 10 % of the surface of the operating face.

6 |Pneumatic systems
6.1| Pneumatic control panels

6.1.1 General requirements

6.1.11.1 If functions other than those specified in this part of\ISO 21927 are provided, they shall not
jeopardize any requirements of this part of ISO 21927.

6.1.11.2 It shall be possible for the c.p. to be any cémbination of the following functional conditions
simyltaneously:

— [fire condition;

— |fault warning condition (if provided);
— |disablement condition (if provided);
— |test condition (if provided).
Pneumatic control panels may be used on fail-safe or non-fail-safe smoke and heat control systems. In case
of npn-fail-safe systems, the, tube between the pneumatic p.o.d. and the c.p. shall be monitored by a pressure
gaupe on the front of the~c.p. unless the p.o.d. and the c.p. are in the same enclosure. If a circular gauge is
usefl, the minimum diameter of the pressure gauge shall be 40 mm. If an alphanumeric display is ysed, it shall

conform to 5.1.2.6,"The minimum pressure level shall be indicated.

6.1./1.3 The time delay between initiation (manual, electric or pneumatic) and commencement of the
output to the-SHCS shall be no more than 10 s.

6.1.14 The c.p. may be totally pneumatic or electropneumatic. Where an electrical supply is|provided to
the cp. ans of light-
emitting indicators.

6.1.1.5 The c.p. shall have a minimum of fire condition and standby condition. If any further functional
conditions are provided, they shall conform to the requirements of the relevant sub-clauses of 5.1.

6.1.1.6 An isolation valve may be fitted to the air supply for maintenance purposes. Any such valve shall
bear clear indication of the open and isolated positions and shall be lockable in the open position.

6.1.1.7 In the event of loss of supply gas pressure from a compressed air system or a multiple-use gas
bottle, the c.p. shall maintain its pre-existing status and respond correctly to operation of the manual initiation
device or receipt of an automatic signal. Upon reinstatement of the design supply pressure, it shall operate
normally without manual intervention.
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6.1.1.8

— maintai

In the event of total loss of electrical power, the c.p. shall:

n its pre-existing status; or

enter the fire condition within 10 s; and

operate normally without manual intervention upon reinstatement of power.

6.1.2 General requirements for indications

6.1.2.1

The c.p. sh

standb

fire con

disablg

test co

6.1.22 [

All compuls

ISO 21927.
the respect

6.1.23 |

Where an 4

Display of functional it

il be capable of unambiguously indicating the following functional conditions:
condition;

dition;

fault warning condition (if provided);

ment condition (if provided);

hdition (if provided).

Jisplay of indications

ory indications shall be clearly identifiable, except?where otherwise specified in this paft of

All compulsory indications for each SHCS zone shall'be displayed together at least once in e
ve SHCS zone or a single location.

hdications on alphanumeric displays

Iphanumeric display is used to displayindications relating to different functional conditions, th

may be displayed at the same time. However, for each functional condition, there shall be only one windo

which all th

6.1.24 £

Indications

6.1.25 |

Compulsory

6.1.2.6 |

b fields relating to that functional condition are grouped.

\dditional indications

Lised in addition to compulsory indications should not result in contradiction or confusion.

ndications by :means of light-emitting indicators

indications from light-emitting indicators shall conform to the requirements 5.1.2.5.

ndications by label

ther

ese
W in

Where indications are provided by means of a label or similar device, the visible area shall be at least
12 mm x 12 mm.

6.1.2.7

Indications on alphanumeric displays (option with requirements)

Indications on alphanumeric displays shall conform to the requirements of 5.1.2.6.

6.1.2.8

Audible indi

26

Audible indications (option with requirements)

cators shall conform to the requirements of 5.1.2.7.
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6.1.2.9 Testing of indicators (option with requirements)
All visual and audible indicators shall be testable by a manual operation at access level 1 or 2.
6.1.3 Standby condition

6.1.3.1 Visual indication

6.1.3.1.1 A green visual indication shall be given to indicate the standby condition.

6.1.8.1.2  Any kind of information may be displayed in the standby position. However, no indidations shall
be given which could be confused with indications used in the following:

— [fire condition;
— |fault warning condition;
— |disablement condition;

— [test condition.

6.1.4 Fire condition

6.1.4.1  Reception and processing of fire signals (inputs)
6.1.4.1.1  The c.p. shall be capable of receiving, processing and interpreting relevant initiating signals. Any
signjal from one input shall not falsify the processing;\storage, interpretation and/or indication of gignals from
other inputs, e.g. fire alarm systems, sprinkler flow. switches, manual operations.

6.1.4.1.2 The response time of the c.p. shall-not exceed 10 s.

6.1.4.1.3  All fire signals shall have priority over any other signal.

6.1.4.2 Control panel outputs

6.1.4.2.1 The c.p. shall-be-capable of supplying and releasing gas pressure to SHCS components and
proyiding any warning or-infermation outputs specified.

6.1.4.2.2 The c.p-shall be capable of switching and maintaining the rated gas pressure.

6.1.4.2.3  Allfire outputs shall have priority over any other output.

6.1.4.3 ¢ \Visual indication

. J . .. f o
Visuatmdicatiomrstattbered-forthefirecondition:

NOTE Visual indication can be provided by a single red indicator for the entire system or separate red indicators for
separate zones or groups of equipment.
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6.1.4.4

Audible indication (option with requirements)

If the c.p. has an electrical supply, it may have provision for the audible indication of the fire condition at the
c.p. and/or a remote location. In this case, the following shall apply:

be possible to silence the audible indication at access level 1 or 2.

a) Itshall
b)
condition.
c)
6.1.4.5

The c.p. may have provision for the transmission of fire condition signals to other systems: Kailure of th
other systems shall not affect the c.p.

utput to systems other than SHCS (option with requirements)

The audible indication shall not be silenced automatically until the c.p. is manually reset from the fire

If the audible indication is used for more than one zone following silencing, the audible indication shall
automatically re-sound upon an actuation in another zone.

ese

6.1.4.6 Reset from the fire condition
Following al reset operation, the indication of the correct functional conditions Corresponding to any recejved
signals shall either remain or be re-established within 20 s.
6.1.5 Faul]t warning condition (option with requirements)
6.1.5.1 Reception and processing of fault signals
6.1.5.1.1 | The c.p. shall enter the fault warning conditiogn when signals are received which, after |any
necessary processing, are interpreted as a fault.
6.1.5.1.2 |[The c.p. shall be capable of recognizing-low gas supply pressure if the system is not fail-dafe,
except in the case of single-use gas bottles, and the faults specified in 6.1.5.1.3, with the exception thaf the
recognition [of a fault in a given zone or function may be prevented by one or more of the following:
a) the pregence of fire signals from the‘same zone;
b) the disgblement of the corresponding zone or function (if provided);
c) the tesfing of the correspending zone or function (if provided).
6.1.5.1.3 [ Any interruption”or short-circuit between the c.p. and a p.o.d. or electrical initiation device shall be
indicated within 100 s-of’its occurrence unless the SHCS goes automatically to its fire condition.
6.1.5.2 Visual\indication
6.1.5.2.1 T: I PITOCTILT Uf fauit aha“ IUU illu'ibatcu' VVit: IUut M1 iUI |||a||uqi ;IItCIVCIItiUII. T: 1c fau:t wdl III’Ig
condition is established when the following are present:
a) a visual indication by means of a separate yellow light-emitting indicator (the general fault warning
indicator);
and/or
b) avisual indication by means of a separate yellow light-emitting indicator for each recognized fault;
c) an audible indication, as specified in 6.1.5.3 (option with requirements).
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6.1.5.2.2 The visual indication specified in 6.1.5.2.1 may be provided by:
a) dedicated light-emitting indicators;
b) light-emitting indication shared with test and/or disablement condition light-emitting indicators;

c) light-emitting indication shared with test and/or disablement condition light-emitting indicators and with the
conditions distinguished by means of variation of display, e.g. steady, slow flash, fast flash;

d) light-emitting indication shared with device position indication and with incorrect device position in the
standby condition indicated by flashing (if provided).

6.1.|5.3 Audible indication (option with requirements)

6.1.5.3.1 It shall be possible to silence the audible indication of faults manually at acgess level[1 or 2. The
same manual operation may be used as for silencing in the fire condition

6.1.5.3.2 The audible indication shall be silenced automatically if the c.p. is)automatically reget from the
faulf warning condition.

6.1.5.3.3 If the audible indication is used for more than one zone follewing silencing, it shall bg possible to
autgmatically re-sound the audible indication for each newly recognized-fault.

6.1.5.4  Output of the fault condition (option with requirements)
The| c.p. may have provision for the transmission of fault condition signals to other systems. Faillire of these
othgr systems shall not adversely affect the c.p. The~output signal shall also be given if|the c.p. is
de-¢nergized or fails.

NOTE For example, this can be achieved using a-potential free contact or optocoupler.

6.1.5.5 Reset of fault indications
6.1.5.5.1 It shall be possible to resetiindications of faults once the fault has been cleared:
a) |automatically when faults dre no longer recognized, and/or

b) |by manual operation at access level 1 or 2, which may be the same as that used for resetting from the fire
condition.

6.1.5.5.2  Following reset, the indication of the correct functional conditions corresponding to any received
sigrfals shall either remain or be re-established within 20 s.

6.1.p Disablement condition (option with requirements)

6.1.6-+—Generalrequirements
In some situations (e.g. during routine maintenance), inputs or outputs may be disabled at the c.p. Disabling of

an input or output shall only affect the input or output being disabled. The c.p. shall have provision to
independently disable and re-enable each input and/or output used in the fire condition at access level 2 or 3.

6.1.6.2 Visual indication

6.1.6.2.1 A general or specific disablement condition shall be indicated visibly in yellow on the c.p. in
accordance with 5.1.2.5.
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6.1.6.2.2
a) avisua
and/or
b) avisua
6.1.6.2.3

a) alabel;

The disabled SHCS shall be indicated by:

| indication by means of a single indicator (the general disablement warning indicator);

| indication by means of a separate indicator for each recognized disablement.

The visual indication specified in 6.1.6.2.1 may be provided by:

b) dedica

c) light-en

d) light-en
the cor

6.1.6.3 A

6.1.6.3.1
same manu

6.1.6.3.2
shall autom

6.1.64 (

The c.p. m3
these other

ed light-emitting indicators;
hitting indication shared with fault warning and/or test condition light-emitting indicatofs;

hitting indication shared with fault warning and/or test condition light-emittingcndicators and
ditions distinguished by means of variation of display, e.g. steady, slow flash; fast flash.

\udible indication (option with requirements)

It shall be possible to silence the audible indication of faults manually at access level 1 or 2.
al operation may be used as for silencing the fire condition.

If the audible indication is used for more than one zone fellowing silencing, the audible indicz
ptically re-sound for each newly recognized fault.

Dutput of the disablement condition (option with requirements)

Wwith

The

tion

y have provision for the transmission of disablement condition signals to other systems. Failuge of

systems shall not adversely affect the c.p:

or example, this can be achieved using'a‘potential free contact or optocoupler.
condition (option with requirements)

seneral requirements

y have provision fortesting the processing and indication of fire detection signals from zones.
he requirements applicable during the fire condition which correspond to that zone. In this cas
owing shall apply:

shall be.in‘test condition while one or more zones are under test;

tate 'shall only be entered and cancelled by a manual operation at access level 2 or 3;

This
b, at

it shall be possible to test the operation of each zone individually;

not in the test state;

temporarily to test their functioning in relation to the corresponding zone.

NOTE i
6.1.7 Tes
6.1.71 (
The c.p. m3
may inhibit
least the fol
a) thecp
b) atests
c)

d)

e)

6.1.7.2

Visual indication

The test condition shall be indicated visibly on the c.p.

30

zones in the test state shall not prevent the operation of compulsory indications and outputs from zones

signals from a zone under test shall not lead to the operation of the outputs to the SHCS, except
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The visual indication shall be yellow and may be provided by:

a) alabel,

b) dedicated light-emitting indicators;

c) light-emitting indication shared with fault warning and/or disablement condition light-emitting indicators;

d) light-emitting indication shared with fault warning and/or disablement condition light-emitting indicators
and with the conditions distinguished by means of variation of display, e.g. steady, slow flash, fast flash.

6.1.8 Lettering on front face
On the front face above the operating face and vertically centred, wording naming the system {e.g. smoke
confrol) shall be written. The lettering shall be in accordance with 1SO 3098-2 (preferably ‘{Lettering B

vert|cal”). The height of the letters shall be at least 15 mm. Further lettering on the surface of the front face is
restficted to below the centre of the operating face.

6.1.p Lettering on operating face

Lettering on the operating face which does not represent direct operating.instructions (such as manhufacturers'
logqs or service addresses) shall not exceed 10 % of the surface of the operating face.

NOTE The term “operating face” and “front face” is similar to Figure/5.
6.2| Pneumatic basic control panels

6.2.1 General requirements
6.2.1.1 Pneumatic basic control panels may be used on fail-safe or non-fail-safe smoke and heat control
systems. In case of non-fail-safe systems, the tube between the pneumatic p.o.d. and the b.gp. shall be
monitored by a pressure gauge on the-ftont of the b.c.p. unless the p.o.d. and the b.c.p. are ih the same
enclosure. Minimum diameter of the pressure gauge shall be 40 mm. The minimum pressure lejel shall be
indicated.

6.2.1.2 Indication of stapdby condition on the b.c.p. shall be green. Indication of fire condjtion on the
b.c.p. shall be red.

NOTE No indicationis-required for any part of the b.c.p mounted within a SHEV.
6.2.11.3 For manual initiation, the force required shall not exceed:
— [finger lever: 50 N;

— [hand lever: 100 N;

— push button: 30 N;
— pull release handle: 100 N.

Manual initiation shall be at access level 1 and shall necessitate the use of a tool or the breaking of a frangible
element or seal.

The b.c.p. should be designed so that initiation can be achieved without risk of injury to the operator.

6.2.1.4 Manual, electric or pneumatic initiation shall only initiate operation of the b.c.p. to the fire
condition. Reset to standby position shall be at access level 2 or 3.
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6.2.1.5

The time delay between initiation (manual, electric or pneumatic) and commencement of

release to the SHEV shall be no more than 10 s.

6.2.1.6

6.2.2 Gen

6.2.2.1

the

The b.c.p shall have a minimum of fire condition and standby condition. If any further functional
conditions are provided, they shall conform to the requirements of the relevant sub-clauses of 6.1. However,
indication may be provided by means of suitable labelling of the correct colour.

eral requirements for indications

Display of indications

6.2.2.1.1

All compuls

condition and red labels for fire condition. The labels shall be no smaller than 12 mm x 12 mm If light-emi

indicators a
6.2.2.1.2
Indications

6.2.2.1.3

When press
valve acceq
shall be cle

6.2.3 Firelcondition

Compulsory indications
ory indications shall be clearly identifiable. These may be in the form of green labels: for star

re used, they shall conform to 5.1.2.5.

Additional indications

n addition to compulsory indications should be designed to avoid contradiction or confusion.

Pressure gauges
ure gauges are used for indication (to monitor the line), they shall be equipped with a 3/2 way

sible at access level 2 or 3. Both the maximum and the*minimum pressure for correct opera
brly labelled.

feception and processing of fire signals

The b.c.p. shall be capable of receiving no more than one external initiating signal in additio
initiation described in 6.2.1.3.

If the b.c.p. is able to receive an external initiating signal (pneumatic or electric), the fire pos
cated.

All fire signals shall have priority over any other signal.

Dutput of the'fire condition (option with requirements)

b outpufisignalling the fire condition shall be provided and this shall be activated within 10

dby
ting

test
tion

n to

tion

s of

6.2.3.1 R
6.2.3.1.1
the manual
6.2.3.1.2
shall be ind
6.2.3.1.3
6.2.3.2 (
At least on
initiation.
6.2.3.3 R

tesetfromthe firecondition

Following a reset operation, the indication of the correct functional conditions corresponding to any received

signals shal

6.2.4 Lett

| either remain or be re-established within 20 s.

ering on front face

On the front face above the operating face and vertically centred, wording naming the system (e.g. smoke
control) and naming the principle of function described in 6.2.1.3, e.g. “pull to release”, shall be written. The
lettering shall be in accordance with ISO 3098-2 (preferably “Lettering B vertical). The height of the letters
shall be at least 15 mm. Further lettering on the surface of the front face is restricted to below the centre of the
operating face.
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6.2.5 Lettering on operating face

Lettering on the operating face which does not represent direct operating instructions (such as manufacturers'
logos or service addresses) shall not exceed 10 % of the surface of the operating face.

NOTE The term “operating face” and “front face” is similar to Figure 5.
6.3 Thermal release element for pneumatic systems

6.3.1 Response time

Thel release behaviour for each test shall conform to (Y + 37) / 0,35 > X where Y is the nomihgl operating
temperature of the thermal element and X is the release time, in seconds, when tested inCaccofdance with
13.2.8.2.

6.3.2 Operational reliability

For|the purposes of operational reliability, the thermal release element shall\be classified as|one of the
follgwing reliability classes (Re):

— |Re A: as declared by the manufacturer (A > 50);

— |Re 50;

— |Re 1000.

The|designation A, 50, and 1000 will represent the number of operating cycles in the fire condition.

Cortrol equipment, intended for smoke control purposes only, when tested in accordance with 13.2.8.1, shall
comjplete the number of operating cycles in the-fire condition conforming to the reliability class chogen.

6.3.3 Performance parameters underfire conditions

Thel nominal release temperaturefor-each test shall not vary by more than -3 °C to +8 °C, when tested in
accprdance with 13.2.8.3.

6.3.4 Durability test

Thel thermal release-€lement shall be tested in accordance with 13.6, 13.8, 13.10 (class 4) and 13.11
(clags 4).

7 [Mechanical control panels (m.c.p.)

7.1 GCIIUI a= lc\lu;lclllcllta
7.1.1  Mechanical control panels shall have fail-safe operation and the SHEV shall go to the fire position
upon change of state in the mechanical connection. If an electrical remote initiation is provided, the loss of
electrical power shall lead to a fail-safe operation and the SHEV shall go to the fire position. If a pneumatic
remote initiation is provided, the loss of pneumatic pressure shall lead to a fail-safe operation and the SHEV
shall go to the fire position.

7.1.2 The maximum opening of the SHEV shall not be limited by the m.c.p.

7.1.3 The m.c.p. shall be capable of receiving no more than two external initiating signals.

7.1.4 The response time of the m.c.p. shall be no more than 1 s.
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7.1.5 The means of initiation shall only initiate operation of the m.c.p. to the fire condition. Reset to the
standby condition shall be initiated by other means at access level 2 or 3.

7.1.6 The means of initiation shall not be used as all or part of the energy required to move the SHEV to the
fire position.

7.1.7 Where external initiation is used, no manual initiation device shall move. The reset device may move
but shall not present a risk of injury.

7.1.8 When the m.c.p. includes a manual operation device, the fire position and the standby position shall
be clearly indicated on the m.c.p.

All compulgory indications shall be clearly identifiable. These may be in the form of labels that shall bl no
smaller thap 12 mm x 12 mm. If light-emitting indicators are used, they shall conform to 5.1.2.57)Indicgtion
shall be grelen for standby and red for fire condition.

7.1.9 The manufacturer shall declare:

— the mirfimum force in the operating medium (e.g. tension in a cable);

— the makimum operating force in the operating medium. This shall be no greater than 1 500 N;

— the ratgd static force in the operating medium. This shall be at least 3,000 N;

— the makimum movement available between the standby and fire ¢conditions.

7.2 Mangal initiation

7.21 Operation of the m.c.p. may require the breaking-of’a frangible element or of a seal.

The m.c.p. $hould be arranged so that the initiation can’be achieved without risk of injury to the operator.
7.2.2 Thg force required for manual initiation-shall not exceed:

— ‘pull release’ handle: 100 N;

— finger lever: 50 N;

— hand Igver: 100 N;

— push button: 30 N.

7.3 Electric initiation

7.3.1 m.d.p-with electric initiation shall be capable of receiving initiating signals from all types of electric|c.p.

7.3.2 The manufacturer shall declare the maximum and minimum ratings for the input (voltage and current).

7.4 Pneumatic initiation

7.41 An m.c.p. with pneumatic initiation shall be capable of receiving initiating signals from all types of
pneumatic c.p.

7.4.2 The maximum and minimum ratings for the input (pressure and volume) shall be included in the user
documentation in 8.3.
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Lettering on front face

On the front face above the operating face and vertically centred, wording naming the system (e.g. smoke
control) and naming the principle of function described in 7.2.2, e.g. “pull to release”, shall be written. The
lettering shall be in accordance with ISO 3098-2 (preferably “Lettering B vertical®). The height of the letters
shall be at least 15 mm. Further lettering on the surface of the front face is restricted to below the centre of the
operating face.

7.6 Lettering on operating face
Lettering-on-the-operating-face-which-dees-hotrepresent-direst-operating-nstrustions—{sueh-as+manufacturers'
loggs or service addresses) shall not exceed 10 % of the surface of the operating face.
NOTE The term “operating face” and “front face” is similar to Figure 5.
8 |Design and documentation requirements
8.1| General requirements
The]c.p. shall conform to the requirements of Clause 8 relevant to the téchnology used.
NOTE Some requirements can be verified by testing. Others canonly’be verified by inspection of the design and its
accqmpanying documentation because of the impracticability of .testing all possible combinations of flinctions and
estaplishing the long-term reliability of the c.p.
8.2 Classification and testing
8.2/1 The control panel shall be classified in accordance with its intended in-use environmental conditions.
The| classification shall be as described in Table, 3.
Table 3 — Classification of c.p.
Temperature Minimum IP
i a
Class Environment range ratlng
o (electrigal
(°C)
enclosufres)

1 Internal,/clean, low temperature -5to +40 30

2 Internal, clean, high temperature -5to +75 42

3 Internal — corrosive or humid, or external -5 to +75 54

4 External — corrosive -251t0 +75 65

Invaccordance with IEC 60529

8.2.2 The c.p. shall be tested in accordance with Clauses 12 and 13. The test shall be selected to match
the classification in Table 3 in accordance with Tables 4 and 5.

8.3

8.3.

Documentation

1 User documentation

Installation and user documentation shall comprise at least the following:
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a) a general description of the equipment, including a list of the optional functions with requirements of this
part of ISO 21927 and any other functions;

b) technical specifications of the inputs and outputs of the c.p., sufficient to enable an assessment of the
mechanical, electrical, pneumatic and software compatibility with other components of the system,
including where relevant:

— power requirements for recommended operation;

— maximum number of zones (addressable points per transmission path);

— méximum number of zones (addressable points per c.p.);

— maximum and minimum ratings for each input and output;

—  fus

¢) installation information, including:

— thg environmental class in accordance with 8.2.1;

— tyf
— ift
—  mg
— ing

— ing
an

d) configy
e) operati

f)  mainte

8.3.2 Desjgn documentation

The manuf

together with the c.p.-This documentation shall include drawings, parts lists, block diagrams, circuit diagra

information
description
of the mech

e ratings;

e classification in accordance with 4.2.3;

he c.p. is contained in more than one enclosure, how it may eonform to 8.4.2 and 8.6.2;
unting instructions;

tructions for connecting the inputs and outputs (e.g. cable diameter);

tructions that the c.p. or b.c.p. is to be located in a safe place, protected from the effects of
d smoke;

ring and commissioning instructions;
ng instructions, e.g., for m.c.p.,\the maximum winding speed,;

hance information.

hcturer shall<prepare design documentation, which shall be submitted to the testing auth

on the ‘communication parameters employed on each data transmission path and a functi
such that compliance with this part of ISO 21927 may be checked and that a general assessn
apical'and electrical design is made possible.

fire

Drity
ms,
bnal
hent

8.4 Mechanical design requirements

8.41 The enclosure of an electrical c.p. shall have a minimum IP rating in accordance with the
environmental class specified in Table 3.

8.4.2 The c.p. may be housed in more than one enclosure.

8.4.3 The terminations for transmission paths and any fuses shall be clearly labelled.

8.4.4 All control panels with manual controls intended for use in the fire condition (except by the fire service)
shall be deep orange (RAL 2011).
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8.5 Electrical and other design requirements

8.5.1 The interruption in supply of power as described in 4.1 of ISO 21927-10:2011 shall not change any
indications and/or the state of any outputs, except those relating to the power supplies.

8.5.2 If the c.p. has provision for disconnecting or adjusting the primary or secondary power source, this
shall only be possible at access level 3 or 4.

8.5.3  Any automatic detector included in an SHCS used to bring the control equipment into the fire
condition shall conform to the relevant part of ISO 7240.

8.6| Integrity of transmission paths

8.6.1 A faultin any transmission path between the c.p. and other components of
a) [the SHCS, and

b) |the fire alarm system

shall not affect the correct functioning of the c.p. or of any other transmissiorpath.
8.6.2 If the manufacturer's documentation shows that a c.p. contained in more than one enclogure may be
installed in locations distributed within the protected premises, then' means shall be specified and provided
whi¢h ensure that a short-circuit or an interruption in any transmission path between the enclosures does not
affect more than one function, e.g. vents in one zone, and shallbe detected within 100 s.
8.6.3 If the c.p. is designed to be used with a power.supply contained in a separate enclosyre, then an

intefface shall be provided for at least two transmission*paths to the power supply, such that a shprt-circuit or
an ipterruption in one does not prevent the supply of power to the c.p.

8.7 Accessibility of indications and controls (see also Annex A)
8.7.1  All compulsory indications shall be visible at access level 1 without prior manual interventign.

8.7.2 Compulsory indications and manual controls at access level 1 shall also be accessibl¢ at access
level 2.

9 [Additional requirements for software-controlled control panels

9.1| General.requirements

Thel c.p._may contain elements which are controlled by software to fulfil requirements of this part of
1ISO|21927."In this case, the c.p. shall conform to the requirements of Clause 9, as well as Clauges 4 and 5,
whgré-relevant to the technology used.

9.2 Software documentation

9.21 The manufacturer shall prepare documentation that gives an overview of the software design, which
shall be provided with the c.p. for testing. This shall comprise at least the following:

a) a functional description of the main program flow, including:
— a brief description of each module and the tasks it performs;

— the way in which the modules interact;
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— the way in which the modules are called, including any interrupt processing;
— the overall hierarchy of the program.

The functional description of the main program flow shall be explained using a clear methodology appropriate
to the nature of the software, e.g. graphical representations of the system design.

b) a description of which areas of memory are used to store the program, site-specific data and running
data;

Where i i i i ween the
prograin, site-specific data and running data, and this shall be described in connection with the methqd of
memory allocation.

c) a desciription of how the software interacts with the hardware of the c.p.
9.2.2 Thg manufacturer shall prepare and maintain detailed design documentation. This)shall be available
for inspectign in a manner which respects the manufacturer's rights of confidentiality. This documentation ghall

comprise af least the following:

a) a descfiption of each module of the program, as it is implemented in theisource code of the program,
containjing the following:

— thl name of the module;
— th¢ date and/or version reference;
— a description of the tasks performed;

— a fescription of the interfaces, including the type of data transfer, the valid data range, and|the
checking for valid data;

b) the soyrce code listing, including all global and-local variables, constants and labels used, and suffigient
commgnt for the program flow to be recogrized;

c) details|of any software tools used ‘in the preparation of the program (e.g. high-level design tgols,
compilérs, assemblers).

9.3 Software design
To ensure the reliability of the-e.p., the following requirements for software design shall apply:
a) the soffware shall have a modular structure;

b) the degign ofihe interfaces for manually and automatically generated data shall prevent invalid data from
causingr an‘error in the program execution;

c) the software shall be designed to avoid the occurrence of a deadlock in the program flow.

9.4 Program monitoring

9.41 The execution of the program shall be monitored in accordance with 9.4.2 or 9.4.3. If routines
associated with the main functions of the program are no longer executed, either or both of the following shall
apply:

a) the c.p. shall indicate a system fault;

b) the c.p. shall enter the fault warning condition and indicate faults of affected supervised functions, where
only these functions are affected.
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9.4.2 If the program executes in one processor, the execution of the routines as in 9.4.1 shall be monitored
by a monitoring device as in 9.4.4.
9.4.3 If the program executes in more than one processor, the execution of the routines as in 9.4.1 shall be

monitored in each processor. A monitoring device as in 9.4.4 shall be associated with one or more
processors, and at least one such processor shall monitor the functioning of any processor not associated
with such a monitoring device.

9.4.

9.4.
atte

It m
conf

NOT
defin
falsg

9.4.

9.5

9.5.
whi

9.5.
a)

b)

9.5.

4 The monitoring device of 9.4.2 and 9.4.3 shall be either:

an additional device, with a time base independent of that of the monitored system, or

a part of the processor which has its own time base (e.g. internal RC Oscillator) and-an. e
base (e.g. crystal).

b In the event of a system fault as specified in 9.4.1 a), the program execution shall a
Mpt to restart and the following shall apply:

If the program execution is successfully restarted at the first attempt, the"fault indicator m
automatically or manually.

If the program execution fails after ten consecutive attempts, the fault signal shall only be reg
at access level 3.

Ay be necessary in some circumstances to stop the progtam until manual operation at acces
pleted.

E This means that, if a failure of program executiornis detected, the c.p. will enter a safe state. The
ed by the manufacturer, but it is expected that it willfiot result in the false initiation of mandatory outpy
impression to a user that the c.p. remains operational if it is not.

b The manufacturer shall provide means-for creating a fault to enable testing as required in ¢

The storage of programs and data

I All executable code and data necessary to comply with this part of ISO 21927 shall be helg
h is capable of continuous,’ maintenance-free, reliable operation for a period of at least 10 yea

P For the program;the following requirements shall apply:
The programshall be held in non-volatile memory, which can only be written at access level 4

It shall<be) possible to identify the version reference or references of the program at leag
level3.xThe version reference or references shall be in accordance with the documentation of

B

kKternal time

Litomatically

by be reset

et manually

s level 3 is

safe state is
ts nor give a

4.5.

in memory
S.

t at access
D.2.1.

For site-specific data, the following requirements shall apply:

The alterations of site-specific data for operation of the SHCS shall only be possible at access level 3 or 4

and
a)

b)

The alteration of site-specific data shall not affect the structure of the program.

If stored in volatile memory, the site-specific data shall be protected against power loss by a back-up
energy source which can only be separated from the memory at access level 4, and which is capable of

maintaining the memory contents for at least 2 weeks.
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c) If stored in read-write memory, there shall be a mechanism which prevents the memory being written
during normal operation at access level 1 or 2, such that its contents are protected during a failure in
program execution.

d) The site-specific data shall be given a version reference, which shall be updated during/after each set of
alterations.

e) It shall be possible to identify the version reference of the site-specific data at access level 3.

9.6 The monitoring of memory contents

The conten
intervals nd
contents is

10 Addit

s of the memories containing the program and site-specific data shall be automatically checké
t exceeding 1 h. The checking device shall signal a system fault if a corruption of the.mer
Hetected.

onal requirements for networked systems

10.1 Gene¢ral requirements

The control
electronic p
those of the

10.2 Faul

A fault on
adversely ¢
networked

system may be networked, with an exchange of signals anddnformation between c.p. thrgd
ackets of data. In this case the system shall conform to the requirements of this clause as we
remainder of this part of ISO 21927 relevant to the technology used.

condition

any networked control equipment other than the main c.p. in a hierarchical system shall
ffect the operation of the network nor of any‘other networked control equipment A fault in
ontrol equipment shall result in a fault indication in accordance with 5.1.2 and 5.1.5.

10.3 Connection to other bus systems

A networke]
external bu
only relevan

d c.p. may also be connected, to.an external bus system, e.g. a BMS system. In this case,
5 system shall be kept separate or, if compatible, shall be connected by an interface to ensure
t data is transmitted. A fault.on the external system shall not affect fire operation.

10.4 Maximum cable length

The manufy
transfer.

cturer shall declare the maximum cable lengths and cable types necessary to ensure reliable

11 Marki

r\g

d at
nory

ugh
| as

not
any

the
that

Hata

The c.p. or b.c.p. shall be marked with the following:

a)

b)

40

the name or trade mark of the supplier, and

the type and model; and

Type from 4.2.3;

Type from 5.3.1 and 5.3.2 (for manual control points);

a reference to this International Standard, i.e. ISO 21927-9.
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12 General test requirements

12.1 Standard atmospheric conditions for testing

Unless otherwise stated in a test procedure, the test specimen shall be tested after it has been left to stabilize
in the standard atmospheric conditions for testing as described in IEC 60068-1:1994 as follows:

a) temperature: 15 °C to 35 °C;

b) relative humidity: 25 % to 75 %;

c) |air pressure: 86 kPa to 106 kPa.
Dur|ng any one test, the temperature and humidity shall be constant within a tolerance of-+ 15 % and shall not

go putside the ranges given in a) and b) for each environmental test where the| standard @tmospheric
conflitions are applied.

12.2 Provision for tests

Thelc.p. submitted shall be representative of the manufacturer's normal preduct range and shall inglude all the
claimed options.

12.3 Mounting and orientation

Unlgss otherwise stated in a test procedure, the specimen®shall be mounted in its normal orientation by the
norinal means of mounting recommended by the manufacturer.

12.4 Electrical connection

If the test procedure requires the specimen to-be operating, it shall be connected to a suitable ppwer supply
unlgss the p.o.d. is integrated where the connection to the power supply shall be via that p.o.d.

All nputs and outputs shall be connected to appropriate cables and equipment or to dummy loads

corresponding to the minimum and, maximum loads, all as specified by the manufacturer. Equipment other
than the c.p. may be kept in the"standard atmospheric condition during the tests.

12.5 Selection of tests

12.8.1 Manual control points shall receive a visual inspection and undergo functional tests in jaccordance
with this part of IS©-21927.

The|environmiental tests for manual control points shall conform to the requirements of ISO 7240-1{l:

— |ndmber and series of specimen;

— test schedule;
— mounting.

All other control equipment shall undergo functional and environmental tests in accordance with this part of
ISO 21927.

12.5.2 One, two or three specimens may be supplied for environmental testing. The tests to be applied are
shown in Tables 4 and 5.

NOTE Where the p.s.e. and c.p. are of different classes and are contained in the same housing, the class
recommended by the manufacturer applies.
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Table 4 — Environmental tests for electrical c.p. and b.c.p.

Test Class of cp. Operational or Clause number
1 2 3 4 endurance

Cold 4 4 v Operational 13.3
Damp heat, steady state 4 v 4 4 Operational 134
Impact v v v v Operational 13.5
Vibration, sinusoidal v v 4 v Operational 13.6
Damp heaf, Steady state X v v v Endurance 137
Vibration, sinusoidal v v v v Endurance 13.8
Dry heat x v v 4 Operational 139
SO; corrosion x x v v Endurance 13.10
Salt spray festing x x x 4 Endurance 13.11
Protection pgainst water (IP rating) x v 4 v Operational 13.12
Protection pgainst substance (IP rating) x v v 4 Operational 13.13
EMC 4 4 4 v Operational 13.14
Key
v testrefuired
x test ngt required

Table 5 — Environmental tests for m.c(p,"and pneumatic c.p. and b.c.p.

Test G of cp. Operational or Clause numbdr
1 2 3 4 endurance

Cold 4 4 4 v Operational 13.3
Damp healf, steady state v v v v Operational 13.4
Impact Cc C C C Operational 13.5
Vibration, ginusoidal v v v 4 Operational 13.6
Damp heal, steady state x 4 4 v Endurance 13.7
Vibration, ginusoidal v v v v Endurance 13.8
Dry heat x v v v Operational 13.9
SO, corrosion x x v v Endurance 13.10
Salt spray festing x x x v Endurance 13.11
Protection agamstwater (1P Tatng) X T Operational 312
Protection against substance (IP rating) x C C C Operational 13.13
EMC C C C C Operational 13.14
Key
(o} only applicable for control equipment including electrical component.
v' testrequired
x test not required
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12.5.3 Tests for one specimen

If a single specimen is supplied for environmental testing, it shall be subjected to all of the environmental
tests, which may be in any order. The specimen shall be functionally tested before and after each
environmental test. Functional tests before and after the series of environmental tests shall be the full
functional test. Functional tests between environmental tests shall be the reduced functional test. The
functional test after one environmental test may be taken as the functional test before the next environmental
test.

12.5.4 Tests for more than one specimen

If n|10re than one specimen is supplied for environmental testing, they may be tested dn|any order.
Fungtionality shall be tested before and after each environmental test. Functional tests befere apd after the
series of environmental tests shall be the full functional test. Functional tests between ényironmental tests
shall be the reduced functional test. For each specimen, the functional test after one environmengal test may
be thken as the functional test before the next environmental test.

12.8.5 Requirements

Dur|ng the environmental tests, the specimen shall not change status, except when such a change is required
by the test procedure or when the change is an intended result of the functional test.

Any| mechanical damage to the specimen, observed following the~environmental tests, shall not [prevent the
conjrol equipment from conforming to the requirements of this part of ISO 21927.

When subjected to the functional test, each specimen shall fespond correctly.

13 |Tests

13.1 Reliability test

Before functional and environmental testing, one specimen shall be subjected to a reliability test.

Under maximum load conditions and the duty cycle recommended by the manufacturer, the specimen shall be
opefated the number of times required for the Re rating selected. At the end of the test, the spgcimen shall
retajn full output load.

NOTE For c.p. incorporating a p.o.d., a separate bypass power supply can be used for this test.
13.2 Functional test

13.2.1 Objective of the test

Thel object of the functional test is to demonstrate the operation of the equipment before, during pnd/or after
the environmental conditioning

Equipment shall be tested in either standby or operational condition and functions and indications shall
operate as specified in the design documentation.

13.2.2 Electrical functional test

13.2.2.1 Full functional test

The object of this test is to demonstrate that equipment operates as described in the manufacturer's
documentation and in accordance with this part of ISO 21927.

Under the conditions described in 12.1, the c.p. shall perform all functions required by Clause 5.
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13.2.2.2 Reduced functional test

The reduced functional test consists of one operating cycle from the standby to the fire condition.

13.2.3 Pne

13.2.3.1

umatic functional tests

Full functional test

The object of the test is to demonstrate the ability of the c.p. output circuit to function correctly.

The load s
weight.

The test sainple shall be operated and show correct functionality.

The c.p. sh

13.2.3.2 R

The reduce

13.2.4 Single-use gas bottle assembly functional tests

13.241 R

Single-use

maximum temperature in accordance with their classification in Table 3.

NOTE A

After this pfrocedure the gas bottle assembly shall be tested for operation at an increased load. This sha

achieved uj
that the neq

For all tests

13.24.2 R

The reduce

13.2.5 Single-use/multi-use gas bottle assembly with thermal initiation functional tests

nall be established by connecting a constant load to the output, e.g. by using an actuator

hll be pressurized to 1,5 times the maximum pressure without damage.

educed functional test

g functional test consists of one operating cycle from the standbyo the fire condition.

ull functional test

pas bottle assemblies shall be tested five time§’at the minimum temperature and five times at

new gas bottle is required for each operatiop.

5ing an identical type of gas bettle to the previous tests, but with a second identical seal fitte
dle has to puncture both seals:for operation.

the test load (e.g. an actuator and weight) shall operate correctly.

educed functional test

H functionalitest consists of one operating cycle.

13.2.51 H

[ull-functional test

ion.

and

the

The complete assembly, including thermal element, triggering mechanism and gas bottle, shall be examined

and tested.

The gas bottle assembly shall be tested before and after environmental test conditioning using the following

three tests:

bottle so that the needle bevel is below the pressure relief device.

therma

44

| device.

For single-use gas bottles, check operation of the puncturing device. The needle shall extend into the

Check that pressure is released from the gas bottle to the compulsory output upon operation of the
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— Check exchangeability of the thermal element and the gas bottle, and that any debris from use does not
prevent correct fitting.

In addition, the gas bottle assembly shall be tested once, as follows, under normal ambient conditions:

— Check correct priority and operation of switching from primary gas supply (if provided) to gas bottle upon
operation of the thermal device.

— Measure the dynamic response behaviour of the thermal device six times in accordance with the
requirements of ISO 7240-5:2003, 5.4.2. The specimen shall be installed in a heat tunnel in its most
unfavourable position. The release value shall be measured at a rate of rise of 20 °C/min. The release
behaviour for each test shall conform to (Y + 37) /0,35 > X where Y is the nominal operating femperature
of the thermal element and X is the release time, in seconds.

— |Measure the static response behaviour of the thermal device three times in @ccordang¢e with the
requirements of ISO 7240-5:2003, 5.3. The nominal release temperature for each test shall jnot vary by
more than -3 °C to +8 °C.

NOTE For safety reasons, empty gas bottles can be used for measurements in the heat tunnel.

13.2.5.2 Reduced functional test

Thelreduced functional test consists of one operating cycle.
13.2.6 Single-use/multi-use gas bottle assembly with manual-initiation functional tests

13.2.6.1 Full functional test
Thelcomplete manual triggering mechanism, including gas bottle, shall be examined and tested.

Thel gas bottle assembly shall be tested befere and after environmental test conditioning with the following
fourtests:

— | Check operation of frangible element (if fitted) using the test methods of ISO 7240-11:2005, Annexes A
and B. When tested to Annex A, the frangible element shall break or be displaced to allow triggering.
When tested to Annex B, the element shall not break or be displaced when subjected to a fofce rising at
no more than 5 Ns™" to 22,5 + 2,5 N and maintained at this level for 5 s before releasing at np more than
5 Ns™'. Operation of the frangible element shall not risk causing injury to the operator.

— |For single-use das bottles, check operation of the puncturing device. The needle shall ext¢nd into the
bottle so thatthe/'needle bevel is below the pressure relief device.

— |Check that'pressure is released from the gas bottle to the compulsory output upon opergtion of the
triggering mechanism.

— |Check exchangeability of the frangible element and the gas bottle, and that debris from uge does not

n P TH
PITCVTTIU CUTTTULUTILTTY.

In addition, the gas bottle assembly shall be tested once as follows under normal ambient conditions:
— Check correct priority and operation of switching from primary gas supply (if provided) to gas bottle.
— Check that the triggering mechanism actuation force does not exceed 30 N for a push button or 50 N for a

finger pull or 100N for a hand pull. At least five actuations shall be performed after the cold
environmental test.

13.2.6.2 Reduced functional test

The reduced functional test consists of one operating cycle.
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13.2.7 Mechanical control panel functional tests

13.2.7.1 Full functional test

The test sample shall be operated for a period of 50 (Re 50) or 1 000 (Re 1000) cycles. For Re A panels the
number of cycles shall be as stated in the user documentation.

If the c.p. is also intended for control of daily ventilation, an additional 10 000 cycles are required.

Panels shall be tested with the rated maximum operating force in the operating medium (e.g. cable),
maximum length and maximum number of deflection points of minimum dimension (e.g. pulleys).

The system shall be loaded with the rated static force in the operating medium for a period of 5 min followed
by 1 cycle gt the rated maximum operating force.

Typical testjequipment for cable systems is shown in Figures 6 a) and 6 b).
The winding speed for reset shall be 60 rev/min (+10 rev/min).

If cable is uped, it shall be fully rolled and unrolled in each cycle.

No dysfunction shall occur in the course of the test.

At the end |of the test, the characteristics in 7.1.4 and 7.1.9 shall be measured. These characteristics ghall
remain withjn the rated values.

13.2.7.2 Reduced functional test

The reducefl functional test consists of one operating cycle.

A\

\ /A

f L

M=4xF

a) Typical test equipment for cable m.c.p. functional test using hanging weight to provide test load

Figure 6 — Typical test equipment for cable m.c.p. functional test (continued)
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13.2
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b) Typical test equipment for cable m.c.p. functional.test using cylinder to provide tesf

oad cell or spring balance to measure tension force

pulley of minimum diameter recommended by manufacturer
cylinder to limit rate of descent

Cylinder to provide load

manufacturer's declared maximum tension~(F)

m.c.p.

Figure 6 — Typical test equipment for cable m.c.p. functional test

.8 Thermal release_elements functional tests

.8.1 Reliability’'test

er the conditions described in 12.1 to 12.4, the complete assembly, including thermal elemer;
hanismrand gas bottle, shall be examined and tested.

following three tests:

load

t, triggering

thiermal release element shall be tested before and after environmental test conditioning using the

Check operation of the puncturing device. The needle shall extend into the bottle so that the needle bevel

is below the pressure relief device.

Check that pressure is released from the gas bottle to the compulsory output upon operation of the

thermal device.

Check exchangeability of the thermal element and the gas bottle, and that any debris from use does not

prevent correct fitting.
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13.2.8.2 Measurement of the response behaviour (time)

Measure the dynamic response behaviour of the thermal device six times in accordance with the requirements
of ISO 7240-5:2003, 5.4.2. The specimen shall be installed in a heat tunnel in its most unfavourable position.
The release value shall be measured at a rate of rise of 20 °C/min. The release behaviour for each test shall
conform to (Y + 37) / 0,35 > X where Y is the nominal operating temperature of the thermal element and X is

the release

time, in seconds.

13.2.8.3 Measurement of the response behaviour (temperature)

Measure th

o gtatic resnonse behaviour of the thermal device three times in accordance with the requirem
Ll -

ents

of 1ISO 724(
+8 °C.

NOTE f

13.3 Cold

13.3.1 Object of the test

The object

temperaturgs appropriate to the anticipated service environment.

13.3.2 Tes

13.3.21 (

Testing shad
described i
heat-dissipa

13.3.2.2 |

Before cong

13.3.2.21

The specim
operation.

13.3.2.2.2

Apply the c

-5:2003, 5.3. The nominal release temperature for each test shall not vary by more than —8)°

or safety reasons, empty gas bottles can be used for measurements in the heat tunnel.

(operational)

of the test is to demonstrate the ability of the equipment to function correctly at low amk

procedure

seneral

n IEC 60068-2-1, with the modifications and.additions given in 13.3.2. Test Ad shall be useq
ting specimens and test Ab shall be used for non-heat-dissipating specimens.

hitial examination

itioning, subject the specimen to the functional test required by 13.2.

State of the specimen during conditioning

en shall be mounted-in accordance with 12.3, connected in accordance with 12.4 and shall b

Conditioning

bnditioming given in Table 6.

C to

ient

Il be carried out in accordance with the test-procedures with gradual changes in temperagture

for

48

Table 6 — Conditioning for cold (operational) test

Environmental 1 2 3 4
class
Temperature (°C) -5 -5 -5 -25
Duration (h) 16 16 16 16
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13.3.2.2.3 Measurements during conditioning

For electrical control equipment, monitor the specimen during the conditioning period to check that the output
voltage is within the limits stated in the user documentation. During the last hour of the conditioning period,

subj

ect the specimen to the reduced functional test.

For pneumatic c.e., monitor the specimen during the conditioning period to check that the available pressure
is within the limits stated in the used documentation.

13.3.2.2.4 Final measurements

At the end of the conditioning period, re-establish the standard atmospheric conditions desCri

with
meq
app
13.4
13.4

The
(wit

13.4

13.4

Tes
mod

13.4
Bef

13.4

The
ope

13.4

App

in a period of 2 h. Within 30 min of the end of this recovery period, inspect the specimen
hanical damage both externally and internally and complete the full or reduced’ functio
ropriate.

. Damp heat, steady state (operational)

.1 Object of the test

object of the test is to demonstrate whether the equipment functions correctly at high relati
nout condensation) which may occur for short periods in the servige environment.

.2 Procedure

.2.1 General

ing shall be carried out in accordance with the procedures specified in IEC 60068-2-1
ifications and additions given in 13.4.2.

.2.2 Initial examination

bre conditioning, subject the specimen to the functional test required by 13.2.

.2.3 State of the specimen during conditioning

specimen shall be mounted in accordance with 12.3, connected in accordance with 12.4 ang
ration.

.2.4 Conditioning
ly the following severity of conditioning:

temperature: 40 °C £ 2 °C;

bed in 12.1
visually for
hal test as

ve humidity

8 with the

shall be in

relative humidity: (93f§) % ;

duration: 4 d.

Precondition the specimen at the conditioning temperature (40 °C +£2°C) at ambient humidity until
temperature stability has been reached before raising the humidity to prevent the formation of water droplets
on the specimen. This preconditioning period is in addition to the 4 d duration.
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