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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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document was prepared by Technical Committee ISO/TC 21, Equipment for fire protec
ing, Subcommittee SC 3, Fire detection and alarm systems.

second edition cancels and replaces-the first edition (1ISO 7240-4:2003), which has been
sed.

main changes compared to the previous edition are as follows:

this document has been reformatted and modified to comply with the current ISO sf
standards;

h reference has lbieen made to power ratings in place of current ratings as this is better v

tion and fire

technically
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vith custom

hnd practice of product specifications; however, it is expected that these new values can be derived

from previous test results quoted in voltage and current;
Lhe timerlimits for notification of some PSU faults have been added;

hn-optional dry heat, (operational) test has been added.

Alist of all the parts in the ISO 7240 series can be found on the ISO website.
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Introduction

This document is based on ISO 7240-4:2003.

The power supply function (see ISO 7240-1:2014, Figure 1, item L), within a fire detection and alarm
system (FDAS) installed in and around buildings, is provided by power supply equipment (PSE). The
PSE provides power to all parts of the FDAS, either by direct connection or through one function to
another function.

This document is drafted on the basis of mandatory functions, which are to be provided on all the PSE
and optiongfunetions{with-requirements}-which-may beprovided—ltisintended-that-theepiions
be used for] specific applications and to meet the fire detection and alarm system design objéctjives.
Each optiorjal function is included as a separate entity, with its own set of associated requiréments, in
order to pefmit the PSE with different combinations of functions to comply with this document. Qther
functions apsociated with fire detection and fire alarm may also be provided, even if notspecifi¢d in

this document.

vi © ISO 2017 - All rights reserved
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Fire detection and alarm systems —

Part 4:
Power supply equipment

This

cope

document specifies requirements, test methods and performance criteria for po

equipment (PSE) for use in fire detection and alarm systems installed in buildings:

For
PSE

2

The
cons
undai

ISO
IEC
IEC
[EC

wer supply

he testing of other types of the PSE, this document is intended to be used enly for guidance. The

with special characteristics, developed for specific risks, are not covered in this docum

Normative references

titutes requirements of this document. For dated references, only the edition cited

[240-1:2014, Fire detection and alarm systems — Part1: General and definitions
b0068-1, Environmental testing — Part 1: General and guidance
b0068-2-1, Environmental testing — Part 2:\Tests. Tests A: cold

b0068-2-6, Environmental testing — Part 2: Tests. Test Fc: vibration (sinusoidal)

IEC $0068-2-47, Environmental testing +~ Part 2: Test methods — Mounting of components, eq

othe
IEC
IEC
IEC

IEC
envi

IEC

" articles for vibration, impact and similar dynamic tests

h0068-2-75, Environmentadl testing — Part 2: Tests — Test Eh: Hammer tests

b0068-2-78, Environmental testing — Part 2-78: Tests - Test Cab: Damp heat, steady state
b0529, Degrees ofprotection provided by enclosures (IP Code)

60721-3-3:1994, Classification of environmental conditions — Part 3: Classification (
‘onmental warameters and their severities —Section 3: Stationary use and weatherprotect]

b0950~1, Information technology equipment — Safety — Part 1: General requirements

IEC

ent.

following documents are referred to in the text in such a‘way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendmerts) applies.

lipment and

)f groups of
ed locations

2599-2 Alarm systems — Part 2: F'Ipr‘frnmngnpfir‘ r‘nmpnf‘ihilih/ — Immunity requi

ements for

components of fire and security alarm systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7240-1 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at https://www.electropedia.org/

[SO Online browsing platform: available at https://www.iso.org/obp

© IS0 2017 - All rights reserved
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4 Symbols and abbreviated terms

4.1 Symbols

Py max rated maximum output power that can be supplied continuously

Pp max rated maximum output power higher than P, max that can be supplied while battery
charging is not required

Pc, max  rated maximum output power higher which can be supplied by the standby power source

Pmin minimum output power specified by the manufacturer

n npminal mains voltage of the public electricity supply

4.2 Abbreviated terms

FDAS fi[e detection and alarm system

FDCIE fife detection control and indicating equipment

PSE ppwer supply equipment

5 Requirements

5.1 Gendral

5.1.1 The|PSE shall have safety characteristics in accordance with I[EC 60950-1 for protection ag

direct and ipdirect contact, for the separation of the‘extra low voltage DC circuits from the low voltag

circuits and

for earthing of metal parts.

hinst
e AC

5.1.2 All putputs shall have appropriate power limitations in order to ensure that in case of extgrnal

short circuifs no danger exists because of heat production.

5.2 Compliance

5.2.1 In ofder to comply.with this document, the PSE shall meet the following requirements.

a) Clause p, whichshall be verified by visual inspection or engineering assessment, shall be test¢d in
accorddnce with-Clause 6 and shall meet the requirements of the tests.

b) Clauseq8and 9, shall be verified by visual inspection.

5.2.2 If an optional function with requirements is included in the PSE, then all the corresponding

requirements shall be met.

5.2.3
compliance

with any requirement of this document.

If functions other than those specified in this document are provided, they shall not jeopardize

© ISO 2017 - All rights reserved
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5.3 Power sources
5.3.1 General

5.3.1.1 There shall be at least two power sources for the power supply of the FDAS: the main power
source and the standby power source.

5.3.1.2 Each power source, on its own, shall be capable of meeting the PSE manufacturer's output
specification or, in the case of an integrated the PSE, shall be capable of operating the equipment in which
it is integrated within its specifications.

5.3.1.3 Switching from one power source to the other shall not cause any change in status'oif indications
withfin other equipment of the FDAS, other than those relating to the power supply.

5.3.1.4 Failure of one of the power sources shall not cause the failure of any,other power spurce or the
failufre of the supply of power to the FDAS.

The compatibility of the separated PSE with the other equipment,‘for example, FDCIE, is dealt with in

5.3.2.1 The main power source shall be designed totoperate from the public electricity supply or
equipalent system.

5.3.2.2 When the main power source is availablg;it shall be the exclusive source of power fo the FDAS,
except for currents associated with battery momitoring.

5.3.2.3 If the main power source fails, then the PSE shall automatically switch over to a standby power
sourice. When the main power source is restored, the PSE shall automatically switch back [to the main
pOWET source.

5.3.2.4 When operated fromthe main power source, the following shall apply.

he PSE shall be-capable of operating in accordance with its specification given in the
anufacturer's data; irrespective of the condition of the standby power source. This includes any
harge conditionof the standby power source, or open circuit or short circuit of the cqnnection to
he standby power source.

he PSE:shall be capable of continuously supplying P, max and simultaneously charging a battery
ischarged to its final voltage.

tmay allow battery charging to be limited or interrupted when the PSE is deliverin
than P, max (see note to Table 1).

er greater

5.3.3 Standby power source
5.3.3.1 Atleast one standby power source shall be a rechargeable battery.

5.3.3.2 When operated from the standby power source, the PSE shall be capable of operating in
accordance with the specification given in the manufacturer's data. The PSE shall be capable of supplying
P¢ max irrespective of the condition of the main power source, and with an internal resistance of the
battery and its associated circuitry, e.g. connections, fuses (see 6.4) equal to Rj max-

NOTE Standby periods and alarm periods for specific applications are specified in ISO 7240-14 and
ISO 7240-19, or other national design and installation standards where they take precedence.

© IS0 2017 - All rights reserved 3
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5.3.3.3 The battery shall

be cons

be rechargeable,

be suitable to be maintained in a fully charged state,

tructed for stationary use,

have a safety mechanism to prevent explosion.

be marked with its type designation and code or number identifying the production period, and

5.3.3.4 If
the sealed t

the battery is mounted in a cabinet which houses other FDAS equipment, then it shall |
ype and shall be mounted in accordance with the manufacturer's data.

5.3.3.5 When operating from a standby power source, the PSE shall have a facility te switch of

PSE output
manufactur

5.4 Char

5.4.1 The

if the output voltages or the voltage of the battery falls below a value spggified by the
I

per

PSE shall include charging equipment to charge the battery and maintain it in a

charged stafe.

5.4.2 The

the bat

a batte]
24 h an

battery
enclosy

5.4.3 Exc
the charger

charger shall be designed and rated so that
fery can be charged automatically,

y discharged to its final voltage can be recharged to at least 80 % of its rated capacity w
d thereafter be maintained at its float y¢ltage at least after another 48 h, and

the charging characteristics are within thebattery manufacturer's specification for the ran
temperatures reached with the @mbient temperature (i.e. outside the standby power sojurce

re) from -5 oC to +40 °C.

ept for currents associated with battery monitoring, the battery shall not discharge thr
when the charging voltage is below the battery voltage.

PSE shall'he capable of recognizing and signalling the following faults:

f the fain power source within 90 min of the occurrence;

be of

f the
PSE

fully

thin

e of

bugh

he chnr”'\y power sgurce within 1 min ofthe occurrence;

if batteries can be damaged by deep charge, the PSE shall have a facility to protect the batteries

against deep charge. In this case, reduction of the battery voltage to less than the final voltage
when the main power source is unavailable shall signal a fault. Manufacturers may signal a fault at
a higher voltage, depending on the battery requirements or other factors (such as maximizing life
expectancy);

switched off or limited as under 5.3.2.4 c);

within 4 h of the occurrence of a high battery impedance.

5.5 Fault
5.5.1 The
a) alosso
b) loss of
c)
d)
e)
4

© IS0 2017 - All rights res

loss of the battery charging voltage within 90 min of the occurrence, except where the charger is
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5.5.2 If the PSE is separately housed from other functions of the FDAS (ISO 7240-1:2014, Figure 1),
then at least a fault output common to the faults listed in 5.5.1 shall be provided. This output shall also be
given if the PSE is de-energized.

5.5.3 If the PSE is housed within the cabinet of other equipment within the FDAS (e.g. FDCIE), then
the faults listed in 5.5.1 shall be indicated in accordance with the requirements of the other equipment,
either on the equipment or on the PSE itself.

5.6 Mechanical

5.6. The cabinet of the PSE shall be of robust construction, consistent with the method/of|installation
recommended in the documentation. It shall meet at least the classification IP 30 of IEC-605749.

5.6.2 The PSE may be housed either in a separate cabinet or in cabinets associated with|other FDAS
equipment.

5.6.3 Ifthe PSE is housed in the cabinet of other equipment within the FDAS (e.g. FDCIE), then manual
contfols, fuses, calibration elements, etc. for disconnection and adjustment of the power sougces shall be
accepsible only by persons who are trained and authorized to maintdin or repair the PSE in|accordance
withl the manufacturer's published instructions and data.

NOT This corresponds to Access Level 3 or 4 as defined in IS@ 7240-2 and ISO 7240-16.
5.6.4 If the PSE is not housed in the cabinet of other,equipment within the FDAS (e.g. fDCIE), then
manjal controls, fuses, calibration elements, etc. for disconnection and adjustment of the power sources
shall be accessible only by the use of a tool or key.

5.6.5 All manual controls, fuses, calibration elements and cable terminals shall be cledrly labelled
(e.g.Ito indicate their function, rating or referéence to appropriate drawings).

5.6.6 If mandatory indicators required by other equipment within the FDAS (e.g. FDCIE) dre repeated
on a|separately housed the PSE, then the indicators shall be in accordance with the requirements of the
releyant equipment.

5.7 | Power supply interface

Whdre the PSE directly supplies power to functions of the FDAS and is not housed in the samje cabinet as
the gther equipment, then an interface shall be provided for at least two transmission paths[to the other
equipment, sueh'that a short circuit or interruption in one path does not prevent the supply pf power.

5.8 | Software

5.8.1 General

The PSE may contain elements which are controlled by software in order to fulfil requirements of
this document. In this case, the PSE shall comply with the requirements of 5.8 where relevant to the
technology used.

5.8.2 Program monitoring

5.8.2.1 The execution of the program shall be monitored to prevent the occurrence of a deadlock in the
system. The monitoring device shall signal a system fault if routines associated with the main functions
of the program are not executed within a time limit of 100 s.

© IS0 2017 - All rights reserved 5
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5.8.2.2 The functioning of the monitoring device and the signalling of a fault warning shall not be
prevented by a failure in the execution of the program of the monitored system.

5.8.2.3 Ifan execution failure asin 5.8.2.1 is detected, the PSE shall enter a safe state within 100 s. This
safe state shall be defined by the manufacturer.

The safe state should be defined by the manufacturer and should not give a false impression to a user that
the PSE remains operational if it is not. In practice, it may be acceptable either to stop or automatically
restart the program execution. If there is a possibility that the memory may have been corrupted, the
restart procedure should check the contents of this memory and, if necessary, re-initialize the running
data to ensure that the PSE enters a safe npprnfing state Even if program execution is success ul]y
restarted, it is important that the user be made aware of the incident. For this reason, it could be
advantageojus for the PSE to be capable of automatically recording details of the restart event:

5.8.2.4 The monitoring device shall use the highest priority feature provided to enterthé€ safe state of
5.8.2.3 (e.g.[the highest priority non-maskable interrupt).

5.8.3 Stofage of programs and data

5.8.3.1 All executable code and data necessary to comply with this document shall be held in merpory
which is capable of continuous, unmaintained, reliable operation for a period of at least 10 years.

[o—

NOTE 1) the existing state of the art, memory with moving mechanical parts is not believed to be sufficipntly
reliable. The[use of tapes, or magnetic or optical data discs, for the sterage of programs and data is therefore not
considered tp be acceptable at the time of publication.

5.8.3.2 The program shall be held in non-volatile mem@ry. Each memory device shall be identif{able
such that it§ contents can be uniquely cross-referenced to'the software documentation.

5.8.4 Mohitoring of memory contents

The contents of the memories containing the/program shall be automatically checked at interval$ not
exceeding 1 h. The checking device shalksignal a system fault if a corruption of the memory contents is
detected.

6 Tests
6.1 Gendral

6.1.1 Stapdard.atmospheric conditions for testing

Unless othdrwise'stated in a test method, the testing shall be carried out after the test specimer] has
been allowdd 0 stabilize in the standard afmncphprir‘ conditions for testing arr‘nrding to IEC 60068-1,

as follows:

a) temperature: 15 °C to 35 °C;
b) relative humidity: 25 % to 75 %j;
c) air pressure: 86 kPa to 106 kPa.

The temperature and humidity shall be substantially constant for each environmental test where the
standard atmospheric conditions are applied.

6 © IS0 2017 - All rights reserved
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6.1.2 Mounting and orientation

Unless otherwise stated in a test procedure, the specimen shall be mounted in its normal orientation by
the normal means of mounting indicated by the manufacturer.

6.1.3

Electrical connection

If the test procedure requires the specimen to be operating, then, unless otherwise specified,

a) it shall be connected to the main power source and to a standby power source of an appropriate
capacity for the test,

b) fhe output or outputs shall be loaded corresponding to the maximum continuous powen\(|Pa, max), and
NOTE For integrated PSE, the loading corresponding to P,, max is the condition of the eqyipment with
maximum internal power dissipation and output loading that can be expected to occur‘continupusly.

c) pllinputs and outputs shall be connected to cables, equipment and/or dummy loads as $pecified by
the manufacturer.

6.2 | Functional tests

6.2.1 The object of test

The pbject of the functional test is to demonstrate the operation of the equipment before, during and/or

after the environmental conditioning.

6.2.2 Test schedule

6.2.2.1 The functional tests are shown in Table 1.

Table 1 — Functional tests
Test Mains supply Condition of battery Loac!npg Purpose of test Duration
voltage condition of test
1 Vaa + 10 % Dischargedb Pa, max Performance within 4h
specification, no overheating
2 Va-15% Dischargedb Pa, max Performance within 4h
specification, no overheating
3 Vi - 15% Dischargedb Pb, max® Output voltage at within
manufacturers specification 5 min
4 Risconnected Dischargingd Pb, max® — —
a Py istnominal voltage of the public electricity supply or equivalent.
b R battery of max. specified capacity discharged to its final voltage as described in 6.3.1.1. The batterylis allowed to
charge during the test.

C

d

e
f

g
h

For integrated PSE, the loading corresponding to Py max is the condition of the equipment with the maximum internal
power dissipation and output loading that can be expected to occur while battery charging is not required. If the equivalent
of Pp, max is not specified by the manufacturer, the condition equivalent to P, max shall be applied.

In this test, the battery may be replaced with a laboratory power supply capable of supplying the required output
current. The output voltage of the power supply shall be gradually reduced from the fully charged voltage of the battery to
the voltage at which the PSE outputs switch off as described in 5.3.3.5.

Mains shall be applied after having replaced the battery by a short circuit.
Replace the battery by a short circuit after the mains is applied.
A battery charged to its fully charged voltage.

For integrated PSE, the loading corresponding to Ppiy is the condition of the equipment with the minimum internal
power dissipation and minimum output loading.

© IS0 2017 - All rights reserved
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Table 1 (continued)

charge durin

C
power dissip
of Pp, max is n

d  In this t4
current. The

the voltage af
e Mainssh

f

8

h
power dissip

A battery

Test Mains supply Condition of battery Loat?lpg Purpose of test Puration
voltage condition of test
5 Va-15% Replaced by short Pa, max — —
circuite
6 Va-15% Replaced by short Pa, max — —
circuitf
7 Vi, +10 % Disconnected Pp, max® _ —
8 V- 15 % Disconnected Pp, max© _ —
9 Vo +10% Fully chargedg Prmin" — A
a  V,isnonjinal voltage of the public electricity supply or equivalent.
b A battery of max. specified capacity discharged to its final voltage as described in 6.3.1.1. The battery.is,allow¢d to

b the test.

For integrated PSE, the loading corresponding to Pp, max is the condition of the equipment with theymaximum intg

tion and output loading that can be expected to occur while battery charging is not required. If the equiv
bt specified by the manufacturer, the condition equivalent to P,, max shall be applied.

st, the battery may be replaced with a laboratory power supply capable of sGpplying the required ot
butput voltage of the power supply shall be gradually reduced from the fully charged voltage of the batte
which the PSE outputs switch off as described in 5.3.3.5.

hll be applied after having replaced the battery by a short circuit.

Replace ghe battery by a short circuit after the mains is applied.

charged to its fully charged voltage.

For integrated PSE, the loading corresponding to Ppip is the conditien of the equipment with the minimum intg

tion and minimum output loading.

rnal
hlent

tput
Iy to

rnal

6.2.3 Ful| functional test

6.2.3.1 Opject of the test

The object ¢f the full functional test is to demonstrate that the PSE complies with the requiremenits in
5.3, 5.4 and|5.7.

6.2.3.2 Procedure for non-integrated PSE

6.2.3.2.1 [onduct all nine_tests with voltage combinations and output current, in accordance with
Table 1.

6.2.3.2.2 Puring tésts 1 and 2, measure and record the output voltages of the PSE and the temperafures
of the compjonents.with high power dissipation, e.g. transformers, rectifiers and voltage regulators.
6.2.3.2.3 DBuringtests3-te- U treasureandrecord-the-outputveliages

UTTITS te ot O toU—Jcas ot

6.2.3.2.4 During tests 7 and 8, measure and record the ripple voltage, including the switching frequency
in the case of a switch mode technology PSE.

6.2.3.3 Requirements for non-integrated PSE

6.2.3.3.1

6.2.3.3.2

In tests 1 up to 9, the output voltage shall remain within manufacturer's specification.

temperature given by the PSE manufacturer [see 9.1 b)].

In tests 1 and 2, the surface temperatures of the components shall not exceed the maximum
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6.2.3.3.3 In tests 7 and 8, the ripple on the PSE output voltage shall not exceed the manufacturer's
specification.

6.2.3.4 Procedure for integrated PSE

6.2.3.4.1 Conduct all nine tests in accordance with Table 1, with the voltage combinations and
condition equivalent to P53 max as in 6.1.3 b) and equivalent to Py, max.

6.2.3.4.2 Monitor the specimen during the tests to check that the functions of the equipment within
which the PSE is integrated stay within the manufacturer’s specifications.

6.2.3.4.3 Measure and record the temperature of the components with high power dissipation.

6.2.3.4.4 During tests 3 to 9, monitor that the functions of the equipment within which the PSE is
rated stay within the specification.

.3.5 Requirements for integrated PSE

.3.5.1 Intests 1 to 9, the functions of the equipment within,which the PSE is integratgd shall stay
in the manufacturer’s specification.

.3.5.2 Intests 1 and 2, the surface temperature of the;components shall not exceed the maximum
temperature given by the PSE manufacturer.

6.2. Reduced functional test

6.2.4.1 Object of the test

The
ord

bject of the reduced functional tesf.is to demonstrate that the PSE operates correctly before, after
ring (if specified) each of the tests'specified in 6.5.

6.2.4.2 Procedure for nonsintegrated PSE

For
and
mea

on-integrated PSE, the test consists of tests 8 and 9 in accordance with Table 1. The output voltages
est results shall be-nteasured and recorded, except in test 8 where the ripple voltage peed not be
ured.

4.3 Requirements for non-integrated PSE

on-inteégrated PSE, the output voltages shall remain within the range specified py the PSE
fatturer.

6.2.4.4 Procedure for integrated PSE

For integrated PSE, the test consists of tests 8 and 9 in accordance with Table 1. Monitor the specimen
during the tests to check that the functions of the equipment within which the PSE is integrated stay
within specification.

6.2.4.5 Requirement for integrated PSE

For integrated PSE, the functions of the equipment within which the PSE is integrated shall remain
within the manufacturer’s specification.
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6.3 Charger and the standby power source test

6.3.1 Test procedure

6.3.1.1 Use a battery of maximum capacity. Discharge the battery to its final voltage at a discharge

current of Ig = C/20 amperes for lead acid type batteries, or Ig = C/10 amperes for nickel cadmium

type

batteries, where C is the rated ampere hour capacity of the battery given by the battery manufacturer. For
other battery types, the discharge current shall be that for which the battery manufacturer specifies the

rated capacity.

6.3.1.2 Charge the battery for 72 h with the appropriate charger connected to the nominalm
voltage, V', while the PSE output is loaded by P, max.

6.3.1.3 R¢peat the procedure according to 6.3.1.1 and measure the discharge time, T1, inhours.

6.3.1.4 Charge the battery again for 24 h at V;, - 15 % while the PSE output is loaded’by P, max-

6.3.1.5 Discharge the battery again to its final voltage at a discharge currentas in 6.3.1.1 and meg
the discharge time, T, in hours.

6.3.2 Requirements

ains

sure

6.3.2.1 The product of the discharge time, T, and the discharge current, Ig, shall be not less than the

rated capac]ty of the battery, C.

6.3.2.2 The product of the discharge time, T, and the.discharge current, Ig, shall be not less than 80 %

of the rated|battery capacity, C.
6.4 High|battery impedance test

6.4.1 Object of test

The object |of the test is to demonstrate the ability of the equipment to detect and provide a
warning in fthe event of battery high internal impedance.

6.4.2 General

Conduct th¢ test procedure according 6.4.3 for non-integrated PSE and 6.4.5 for integrated PSE.

6.4.3 Tesft procedure for non-integrated PSE

fault

6.4.3.1 Mount the specimen in accordance with 6.1.2.

6.4.3.2 Connect the PSE as shown in Figure 1 with
— afully charged battery of maximum capacity,
— mains power input of nominal voltage, Vy,

— Rjsetto 0 ohm, and

— Ry adjusted to give P1 = Ppin.

6.4.3.3 Adjust Ry, to the specified Rj Max-
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NOTE Ri Max is specified by the PSE manufacturer for the purpose of the test. It is intended to simulate the
maximum internal resistance of the battery and its associated circuitry, e.g. connections, fuses.

6.4.3.4 Monitor the PSE for up to 4 h to detect a fault signal.
6.4.3.5 Disconnect the mains supply.
6.4.3.6 Adjust Ry, to give P = P¢, max.

6.4.3.7 Measure the output voltages, V, for 2 min

Vn

1

\ Ry

R

Hg&

Figure 1 — Circuit arrangement for non-integrated PSE

Key
1 PSE
2 pattery

6.4.4 Requirementsforintegrated PSE

6.4.4.1 For 6.4.34 )afault warning shall be indicated within 4 h.

6.4.4.2 For'624.3.7, the output voltages shall remain within the specifications.

6.4.5 - Test procedure for integrated PSE

6.4.5.1 Mount the specimen in accordance with 6.1.2.

6.4.5.2 Connect the PSU as shown in Figure 2 with
— afully charged battery of maximum capacity,
— mains power input of nominal voltage, Vy,

— Rysetto 0 ohm, and

— the equipment in the condition with minimum internal power dissipation and minimal output load.

6.4.5.3 Adjust R; to the specified R;j max.
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6.4.5.4 Monitor the equipment for up to 4 h to detect a fault signal.
6.4.5.5 Disconnect the mains supply.

6.4.5.6 Place the equipment in the condition with the maximum internal power dissipation and
maximum output load (equivalent to P¢, max)-

NOTE Rji max is specified by the PSE manufacturer for the purpose of the test. It is intended to simulate the
maximum internal resistance of the battery and its associated circuitry, e.g. connections and fuses, and to check

that the fault warning is given with an internal resistance of the battery chosen by the manufacturer where the
battery is stillin the condition to operate the system

6.4.5.7 Mgpasure the output voltages for 2 min.

4

n Hfz
1
e

L
R

Key
1  PSE integrated with FDCIE
2 battery

Figure 2 — Circuit arrangement for integrated PSE

6.4.6 Requirements for integrated-PSE
6.4.6.1 Fdr 6.4.5.4, a fault warning shall be indicated within 4 h.
6.4.6.2 Fqr 6.4.5.7, the output voltages shall remain within the specifications.

6.5 Environmental tests

6.5.1 GeTeral

65.1.1 One or more specimens may be supplied for environmental testing.

6.5.1.2 If the PSE is housed within the cabinet of other equipment forming the FDAS (e.g. ISO 7240-
2 for the FDCIE), then the environmental tests of the relevant equipment standard shall be conducted.
However, the functional test required by 6.2.3 and 6.2.4 of this document shall be conducted in addition
to the functional test of the other relevant standards.
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6.5.1.3
there is no standard, then the tests according to Table 2 shall be applied.

Table 2 — Environmental tests

If the PSE is housed separately from other equipment or housed within equipment for which

Test Operational or Subclause
endurance number

Cold Operational 6.6
Damp heat, steady state Operational 6.7
Impact — Optional test Operational 6.8
Vibration, sinusoidal — Optional test Operational 6.9
Electromagnetic compatibility (EMC) Operational 6.1Q
immunity tests

Damp heat, steady state Endurance 6.11
Vibration, sinusoidal — Optional test Endurance 6.12
Dry heat — Optional test Endurance 6.13

6.5. Tests for one specimen

6.5.2.1 If a single specimen is supplied for environmental tésting, subject the specimen

to all of the

testd, which may be carried out in any order. Conduct the full'functional test (see 6.2.3) before and after

the peries of environmental tests. Conduct the reduced.functional test (see 6.2.4) before
spedified) and after each environmental test.

6.5.2.2 Thereduced functional test after one envitenmental test may be taken as the reduce]
test pefore the next environmental test.

6.5. Tests for more than one specimen

, during (if

d functional

6.5.3.1 If more than one specimen is supplied for environmental testing, divide the tests
spedimens and conduct the testsiinany order. Conduct the full functional test (see 6.2.3) on o
befofe the series of environmental tests, and on each of the specimens after the last enviror
on that specimen.

]

etween the
e specimen
mental test

6.5.3.2 Conduct thé-reduced functional test (see 6.2.4) before, during, (if specified) and after each

envifonmental test.

6.5.3.3 For‘each specimen, the reduced functional test after one environmental test may
the feduced\functional test before the next environmental test.

be taken as

6.5.4

Reauirements
e

6.5.4.1 When subjected to the functional test, each specimen shall satisfy the relevant requirements in

6.2.3 or 6.2.4.

6.5.4.2 Any mechanical damage to the specimen observed following tests 6.6 to 6.12 shall not

jeopardize any mandatory function of this document.

© IS0 2017 - All rights reserved
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6.6 Cold

6.6.1 Obj

(operational)

ect of test

The object of the test is to demonstrate the ability of the equipment to function correctly at low ambient

temperatur

6.6.2 Tes

es appropriate to the anticipated service environment.

t procedure

6.6.2.1 General

Perform th
test Ad for
dissipating

6.6.2.2 I

Before cond

6.6.2.3 St

Mount the
operating.

6.6.24 C
Apply the fq
a)

temper

e test procedures with gradual changes in temperature according to IEC 60068+2-1,
heat-dissipating specimens (in accordance with IEC 60068-2-1) and test Ab fox'\non-}
specimens, and 6.6.2.2 to 6.6.2.6.

itial examination

itioning, subject the specimen to the functional test in accordance with 6.2.4.

ate of specimen during conditioning

specimen in accordance with 6.1.2, connect it in accordance with 6.1.3 and ensure

bnditioning
llowing severity of conditioning:

hture: -5 °C + 3 °C; or other lower temperature as specified by the manufacturer;

b) duration: 16 h.

6.6.25 M

6.6.2.5.1
specificatio

6.6.2.5.2
functional t

6.6.2.6 Fi

After the rd

easurements during conditioning

Monitor the specimen during the conditioning period to check that output voltages are w
.

During the last“hour of the conditioning period, subject the specimen to the red
bst.

nal measurements

covery period, subject the specimen to the functional test according to 6.2.4 and inspg

visually for

Use
heat-

it is

thin

liced

pct it

mechanical dqmqu both externally and infprnqlly

6.6.3

Requirements

6.6.3.1 All mandatory functions and optional functions claimed by the manufacturer shall operate
according to the requirements of this document.

6.6.3.2 No mechanical damage shall be apparent on the specimen.

14
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6.7 Damp heat, steady-state (operational)

6.7.1 Object of test

The object of the test is to demonstrate the ability of the equipment to function correctly at the high
relative humidity (without condensation) that can occur for short periods in the service environment.

6.7.2 Test procedure

6.7.2.1 General

Con(Iluct the test procedure according to IEC 60068-2-78 and 6.7.2.2 to 6.7.2.6.

6.7.2.2 Initial examination

Befgre conditioning, subject the specimen to the functional test according to6.2:4.

6.7.2.3 State of specimen during conditioning

Moujnt the specimen in accordance with 6.1.2, connect it in accordance with 6.1.3 and pnsure it is
operfating.

6.7.2.4 Conditioning

6.7.2.4.1 Apply the following severity of conditioning;
a) femperature: 40 °C £ 2 °C;
b) Felative humidity: 931“% %;

c) Hduration: 4 d.

6.7.2.4.2 Precondition the speécimen at the conditioning temperature (40 °C + 2 °() until the
temperature stability has beenTeached to prevent the formation of water droplets on the specimen.

6.7.2.5 Measurements during conditioning

6.7.2.5.1 Monitof the specimen during the conditioning period to check that output voltages are within
the dpecificationss

6.7.2.5.2 _During the last hour of the conditioning period, subject the specimen to the reduced
funcfional‘test.

6.7.2.6 Final measurements

After the recovery period, subject the specimen to the functional test according to 6.2.4 and inspect it
visually for mechanical damage both externally and internally.

6.7.3 Requirements

6.7.3.1 All mandatory functions and optional functions claimed by the manufacturer shall operate
according to the requirements of this document.

6.7.3.2 No mechanical damage shall be apparent on the specimen.
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6.8

6.8.1 Obj

Impact (operational) — Optional test

ect of test

The object of the test is to demonstrate the immunity of the equipment to the mechanical impacts upon
the surface that can be sustained in the normal service environment and which the equipment can
reasonably be expected to withstand.

6.8.2 Test procedure

6.8.2.1 Gpneral

Use the test apparatus and perform the test procedure in accordance with IEC 60068-2-75and 6.8.2.2
t0 6.8.2.6.

6.8.2.2 Initial examination

Before conditioning, subject the specimen to the functional test according to 6.2.4)

6.8.2.3 State of specimen during conditioning

Mount the gpecimen in accordance with 6.1.2, connect it in accordance with 6.1.3 and ensurel|it is
operating.

6.8.2.4 Conditioning

6.8.2.4.1 Apply impacts to all surfaces of the specimenwhich are accessible without special tools.
6.8.2.4.2 For all such surfaces, apply three blows’to any point or points considered likely to cpuse
damage to qr impair the operation of the specimen.

6.8.2.4.3 [are should be taken to ensuxe that the results from a series of three blows do not influgnce
subsequent]|series. Where there is any~doubt, disregard the defect and apply further three blows t¢ the

same positi

6.8.2.4.4
a)

b) numbe

impact

6825 M

DIl O 4 neEW specimen.

Apply the following-Severity of conditioning:
energy: 0,5 0,04 J;

" of impacts‘per point: 3.

easurements during conditioning

Monitor the specimen during the conditioning periods to ensure that output voltages remain within the

specificatio

ns; ensure that results of three blows do not influence subsequent series.

6.8.2.6 Final measurements

After the recovery period, subject the specimen to the functional test according to 6.2.4 and inspect it

visually for

mechanical damage both externally and internally.

6.8.3 Requirements

6.8.3.1 All mandatory functions and optional functions claimed by the manufacturer shall operate
according to the requirements of this document.

16
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6.8.3.2 No mechanical damage shall be apparent on the specimen.
6.9 Vibration, sinusoidal (operational) — Optional test

6.9.1 Object of test

4:2017(E)

The object of the testis to demonstrate the immunity of the equipment to vibrations at levels appropriate

to the service environment.

6.9.2 Test procedure

.2.1 General

.2.1.1 Conduct the test procedure according to IEC 60068-2-6 and 6.9.2.2 t0-6.9.2.6.

.2.1.2 The vibration operational test may be combined with the vibration endurance tes
imen is subjected to the operational test conditioning followed by thelendurance test con
axis.

.2 Initial examination

e conditioning, subject the specimen to the functional\test according to 6.2.4.

6.9.2.3 State of specimen during conditioning

Moujnt the specimen in accordance with 6.1.2 andilEC 60068-2-47, connect it in accordanc
and pnsure it is operating.

6.9.2.4 Conditioning

6.9.2.4.1 Subject the specimen to vibration in each of the three mutually perpendicular
whigh is perpendicular to the plane of mounting of the specimen, in turn.

If the PSE consists of modulesthat are designed to be installed in a floor mounting rack, the
carrjed out on the individual modules separately.

6.9.2.4.2 Apply the following severity of conditioning:
a) frequency.range: 10 Hz to 150 Hz;
b) hcceleration amplitude: 0,981 m/s2 (0,1 gn);

c) humber of axes: 3;

, so that the
ditioning in

hxes, one of

test may be

d) number of sweep cycles per axis: 1 for each functional condition.

6.9.2.5 Measurements during conditioning

Monitor the specimen during the conditioning periods to check that output voltages stay within

specification.

6.9.2.6 Final measurements

After the recovery period, subject the specimen to the functional test according to 6.2.4 and inspect it

visually for mechanical damage both externally and internally.

© IS0 2017 - All rights reserved
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6.9.3 Requirements

6.9.3.1 All mandatory functions and optional functions claimed by the manufacturer shall operate
according to the requirements of this document.

6.9.3.2 No mechanical damage shall be apparent on the specimen.

6.10 Electromagnetic compatibility (EMC), Immunity tests (operational)

6 10 1 Cor\ ucttha follawina EMC immunitu tacte in nconrdanca vnth TEC £200Q9 ..
. . oo S e E OOy it g Y T TS Ity toOto T e CoT ooy ot Thra oo =

a) mains Jupply voltage variations;

b) mains qupply voltage dips and interruptions;

c) electroftatic discharge;

d) radiatef electromagnetic fields;

e) conducted disturbances induced by electromagnetic fields;
f) fasttrapsient bursts, with a repetition rate of 100 kHz;

g) slow high energy voltage surges.

6.10.2 For[the tests of 6.10.1, the criteria for compliance accarding to [EC 62599-2 and the following
shall apply.

a) The furctional test, called for in the initial and final“measurements, shall be as required in 6.244.
b) The required operating condition shall be in accordance with 6.1.3.

c¢) The copnections to the various inputs and outputs shall be made with unscreened cables, umless
the manufacturer's installation data specifies that only screened cables may be used.

d) In the flectrostatic discharge test; the discharges shall be applied to parts of the equipiment
accessibple for manual operatiofis)by authorized users.

6.11 Damp heat, steady state (endurance)

6.11.1 Object of test

The object ¢f the tests to demonstrate the ability of the equipment to withstand the long-term effects
of humidityf in theé-service environment (changes in electrical properties due to absorption, cherpical
reactions iffvolying moisture, galvanic corrosion, etc.).

6.11.2 Test procedure

6.11.2.1 General
Conduct the test procedure according to IEC 60068-2-78 and 6.11.2.2 to 6.11.2.5.

6.11.2.2 Initial examination

Before conditioning, subject the specimen to the functional test according to 6.2.4.
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6.11.2.3 State of the specimen during conditioning

Mount the specimen in accordance with 6.1.2 and connects loads and meters as required in 6.1.3. Do
not supply the specimen with power during the conditioning.

6.11.2.4 Conditioning

6.11.2.4.1 Apply the following severity of conditioning:

a) temperature: 40 °C £ 2 °C;

b) relative humidity: 931“% %;

c) Huration: 21 days.

6.11.2.4.2 Pre-condition the specimen at the conditioning temperature (40 °C £2°°C) until temperature
stabllity has been reached in order to prevent the formation of water droplets on the specimen.

6.11.2.5 Final measurement

Aftef conditioning, subject the specimen to the functional test according to 6.2.4 and inspe¢t it visually
for mechanical damage both externally and internally.

6.11.3 Requirements

6.11.3.1 All mandatory functions and optional functions claimed by the manufacturer shall operate
according to the requirements of this document.

6.11.3.2 No mechanical damage shall be apparent on the specimen.
6.12 Vibration, sinusoidal (endurance) — Optional test

6.12.1 Object of test

The pbject of the test is to-demonstrate the ability of the equipment to withstand the long-ferm effects
of vipration at levels appropriate to the environment.

6.12.2 Test procedure
6.12.2.1 General

6.12.2:1.1 Perform the test procedure according to IEC 60068-2-6 and 6.12.2.2 to 6.12.2.5.

6.12.2.1.2 The vibration endurance test may be combined with the vibration operational test, so that the
specimen is subjected to the operational test conditioning followed by the endurance test conditioning in
each axis in turn.

6.12.2.2 Initial examination

Before conditioning, subject the specimen to the functional test according to 6.2.4.

6.12.2.3 State of the specimen during conditioning

Mount the specimen in accordance with 6.1.2 and IEC 60068-2-47. Do not supply the specimen with
power during the conditioning.
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