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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS FOR LIGHTING
AND BEACONING OF AERODROMES -
CONSTANT CURRENT REGULATORS

FOREWORD
1) The IEC (Internatlonal Electrotechnlcal Commlssmn) is a worIdW|de orgamzatlon for standardlzatlon comprising
all nati to promote
internafional co- operatlon on all questlons concerning standardization in the electrica if fields. To
this enfl and in addition to other activities, the IEC publishes International Sta paration is

entrust¢d to technical committees; any IEC National Committee interested with may

particippte in this preparatory work. International, governmental and non- gover liasing with
the IEQ also participate in this preparation. The IEC collaborates closely wit 3 pization for
Standafdization (ISO) in accordance with conditions determined by agreerient betw izations.

2) The fofmal decisions or agreements of the IEC on technical mafte € R pssible, an
internafional consensus of opinion on the relevant subjects since egch teshnj S itte resentation
from alllinterested National Committees.

3) The doguments produced have the form of recommendations/for internatjana i in the form
of standards, technical specifications, technical reports o e National
Commiftees in that sense.

4) In ordef to promote international unificati ternational
Standafds transparently to the maximum dards. Any
divergepnce between the IEC Standard and be clearly

indicatdd in the latter.

5) The IEC provides no marking procedure tq indigate_its~apprQval 3nd cannot be rendered responsiple for any
equipment declared to be in cenformity with gne an

6) Attentidn is drawn to the posgibili the™e €m§ nt of thls International Standard may be [the subject
of patent rights. The IE S i

Internatignal Standar

Electrica install

The text pf this st

prepared by IEC Technical Committee 97:
ihg of aerodromes.

e’following documents:

Report on voting

97/90/RVD

<

Full infor voting for the approval of this standard can be found in the feport on
voting indi

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.
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ELECTRICAL INSTALLATIONS FOR LIGHTING
AND BEACONING OF AERODROMES -
CONSTANT CURRENT REGULATORS

1 Scope

This International Standard specifies the requirements for a Constant Current Regulator (CCR)
having a nominal output of 6,6 constant current
series cineuit—Howeve Rs— £ powertating (KVA)
and curre i
This stan

The follo S is document. For
dated references, only the edition cited applies. For yhdat 3 S pdition of
the refere i

IEC 6003

IEC 6043 pe-tested
and parti

IEC 6052

IEC 6100 Immunity
for industrial envigpgme
IEC 610Q0-6-4, E:c ;Yo ibility (EMC) — Part 6: Generic standards — Section 4:

Emission| standard f0

IEC/TS 61000-t ecthe goetic compatibility (EMC) — Part 6-5: Generic stapdards —
Immunity| K 3 wd stubstation environments

IEC 6114 jon against electric shock — Common aspects for installation of equfpment

CISPR 11,4ndustriak-scientific and medical (ISM) radio-frequency equipment — Electramagnetic

[ haoraaotariafia | T ] ol paathaod £ ranaant
dIStUFba oo CTTaracterrotics CIITITeS arta 1MTetrmToOuS UT TTTCaSUT CTTTCTITT

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

3 Terms and definitions

For the purposes of this International Standard, the following definitions developed to be
included in international standards relating to airport/aerodrome visual aids apply

3.1

aeronautical ground lighting (AGL) constant current series circuit

apparatus configured as an electrical circuit designed to produce and operate with a constant
current, independent of variations in the load, in order to provide a specified light for aero-
nautical purposes
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3.2

constant current regulator (CCR)

apparatus which produces a current output at a constant r.m.s. value independent of variations
in the constant current series circuit load, input voltage and service conditions as specified

3.3
contractor
organisation or person(s) given a written order to provide a service or undertake specified work

34

earthed
connected to the ground in such a manner as to ensure at all times an |mryedJ\te discharge of
e|eCtrlca| chergy 1o erULe lﬂe udnger ()I equmenl Udﬂldge Ol pelrsorinel 'njury

3.5
electrical equipment

anything |used, intended to be used or installed for use,
transforny,

transmit,
| energy

3.6
injury
death or inj i i n;.elestricalexplosion or arcing, or
from fire injury is
associate tification,
conversiq | energy

3.7
isolate
to discon
in such a

ical energy

3.8
live

electrical eans

3.9
work/wo
installing]

4.1 Output current

The CCR shall produce a maximum rated r.m.s. current output of 6,6 A and a minimum rated
r.m.s. current output of 1,8 A.

4.2 Current steps
CCRs shall be classified according to the number of output current steps available, as follows:

style 1 3 current steps;
style 2 5 current steps.

Each step shall have a single adjustment over the full range specified in 4.1.

NOTE An additional low current step(s) for non-illumination purposes may be offered as an option (see5.7.6).
Each style CCR can be configured to operate with a reduced number of current steps.
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4.3 Ratings

CCRs shall be manufactured in the following output power ratings:

1; 2,5; 5; 7,5; 10; 15; 20; 25; and 30 kVA.
NOTE 1 There may be situations where greater power rating is required than that specified in this International

Standard to meet existing circuit requirements. In this case, the CCR should meet the applicable performance,
qualification and safety requirements contained in this International Standard.

The standard input voltage to the CCR (see 5.3.5) shall be a single-phase or three-phase value
in accordance with IEC 60038.

NOTE 2 Input voltage configured between two phases of a three-phase system is defined /as—s@le-phase.

The operpting frequency shall be 50 Hz + 7,5 % or 60 Hz + 7,5 %.

NOTE 3 The CCR may be designed to operate from a d.c. power source.

5 Requirements

51 Ggneral

The following requirements are grouped into SIX ce, EMC,

design, protection against electric shock

5.2 Envi

The equi i i us’l operation without derating, Winder the
following iti
— temperature range from
— relati
— altitug
— electn

5.3.1

The CCH ering any
resistive gtion over
the full ra nmental conditions specified in 5.2 and the input voltage rangT of 90 %
to 110 %

When current steps different than those shown below are used, the tolerances (+ 0,1 A) used
in table 1 shall be maintained.
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Table 1 — Nominal CCR output current range

Nominal output Allowable range
Style Current step

(Ar.m.s.) (Ar.m.s.)

3 6,60 6,50 - 6,70

1 2 5,50 5,40 - 5,60
1 4,80 4,70 — 4,90

5 6,60 6,50 - 6,70

4 5,20 5,10 - 5,30

2 3 4,10 4,00 - 4,20
2 3,40 3.30 3[50

1 2,80 2,70.2.90

5.3.2 Regulation — reactive loading

The CCR shall maintain the current within the limits ¢ H\cu t steps when the

load has fan inductive power factor of 0,60.

5.3.3 Ffficiency

At all cun ge into a

5.34

The pows stive load
shall not

5.3.5

Input vol when the
input volt

The CCH o” withstand momentary increases of voltage up to 120 % and
moment: Itage down to 80 % of the nominal input voltage without peing de-
energize uch voltages. The CCR shall withstand such voltage excutsions for
up to 50 ithin a\period of 1 min. The CCR shall automatically resume normal pperation
(table 1) ipyt voltage returns to 90 % to 110 % of the nominal value.

5.3.6 Load matching

CCRs shall match connected loads from 50 % to 100 % of the rated load.

For resistive loads in the range of 50 % to 100 % of the rated load, at the rated input voltage,
and with an output current at 100 %, the efficiency and power factor shall not be less than the
values specified in 5.3.3 and 5.3.4. If required, additional output load taps may be provided to
allow a more precise adjustment.

5.3.7 Operation

The CCR shall stabilize the output current at any selected current step within 500 ms, and shall
hold the output current stable within the limits of table 1. There shall not be any interruption of
output current to the series circuit when switching from one current step to another.
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5.3.8 Control/Monitoring System
5.3.8.1 Functions

The CCR shall be capable of being controlled locally and from a remote location. Information
on the selected current step and remote/local status shall be provided at the CCR regardless of
whether the CCR is in local or remote control.

The local control system shall be integral to the CCR and shall not be supplied from a source
located outside the CCR package. The CCR shall be capable of being controlled remotely for
any current level by parallel wiring or serial interface. The design of the remote control
interface shall provide, at least, the inputs and outputs described in table 2:

AN
Table 2 — CCR remote control/monitoring functi%
(@AN

Remote control Remote 60}\'@>King\

Standard Option Standard /\ \ ONn

a On/Off selection

CCR on NS
LocaI/Remoté\ \ \ x

Step yséec@\ Pc1 \| Step 1 obtained

b | Currer]t step selection

Step é selecfed YN\/ Step 2 obtained

Aétep\gvgéteg{\ Le1 | Step 3 obtained

\

Step% seléged )\/ f1 Step 4 obtained

A \te\p S\Qlecte\d\/ g1 | Step 5 obtained

( CCR out of range
\)pen\si\r}dt trip

;/7@/4maocm

/\ —~\
Oerrent trip

c oncillum — k CCR non-illumination
step step

d \/ jrcuit ect\\SwN | Circuit selector fault

/\< \/\ m | Lamp fault warhing
\

\/ n Lamp fault alarm

/\ \ o) Earth fault warfing

<
\ \ \ p Earth fault alarm

N
NOTE Fo \hgm ONiNg ectlo , if (c1) to (g1) is implemented, (c) to (g) can be omitted

e

5.3.8.2 Control interface

The standard source voltage for controlling and monitoring the CCR shall be +48 V d.c.,
+24 V d.c. or +60 V d.c. nominal, with the negative pole being common. Remote control power
shall be provided from a source either external or internal to the CCR. If internal, a dedicated
power supply shall be for remote control only.

Relays or other isolating devices shall be provided for switching on and setting the current
steps of the CCR.

Monitoring of the CCR data output shall be provided by relay contacts or another isolating
device rated at minimum 60 V d.c. and 50 mA. Where a common pole is used, it shall be
negative.
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Terminal blocks or connectors having a minimum voltage rating of 300 V shall be installed in
the control cabinet for connection of external wiring associated with monitoring and remote
control. Terminal blocks or connectors shall accommodate 0,250 mm?2 to 2,500 mm? cable with
a minimum insulation rating of 300 V. Space for spare positions shall be provided to accom-
modate optional devices.

5.3.8.3 Monitoring terminals

One terminal for each of the functions listed in 5.3.8.1 shall be provided.

5.3.8.4 Serial wiring

All controls_and output functions may be optionally available using a serial interface. Output
functions| may alone be optionally available through a serial interface ~ysi rofocol that
allows the use of at least layers one and two of the ISO/OSI reference

5.3.9 Dutput current surge limitation

The CCR and off,
changing rotective
device, n ndescent
lamps. C trol shall
occur wit

5.3.10 Pynamic response

For sudd ible over
current g lwice the
maximum peak current whi aximum
current 3 , m r.m.s.
value, the¢ current shalkbe tmi .m.$> i i ess. The
suppress| P shall be
achieved|i

5.3.11

ted CCR
rrent.

With the
shall not

circuit protection

The CCH shdll include an open-circuit protective device to de-energize the CCR output within
1 s after an open circuit condition (less than 1,5 A r.m.s.) occurs in the primary series circuit.
The protective device shall be reset manually from the local position only. The CCR shall not
trip out due to the switching of load circuits or other transients.

5.3.12.2 Overcurrent protection

The CCR shall include an overcurrent protective device to de-energize the CCR output
between 3 s and 5 s when the output current exceeds 6,75 A r.m.s. The CCR shall de-energize
the output within 300 ms when the output current exceeds 8,30 A r.m.s. The protective device
shall be reset manually from the local position only.

5.3.12.3 Primary switching

The CCR shall have an electro-mechanical isolating device that interrupts the input power
before it reaches the main power transformer and shall not interrupt internal control power.
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5.3.12.4 Short circuit protection

The CCR shall have short-circuit protection on the primary side of the power transformer
appropriate to the fault current level.

5.3.12.5 Input power loss

In the event of an input power loss for up to 1 min, the CCR shall resume operation on the
selected current setting within 500 ms after the restoration of input power.

5.3.12.6 Output series circuit switching

When the CCR is used with a circuit selector, the CCR shall not lock-outor~produce surges
that would damage the connected series circuits.

Means sfhall be provided for interlocking the CCR and circuit select switch

in the cirg¢uit selector switch shall force the CCR output current t
switch is joperating.

5.4 Electromagnetic compatibility (EMC)
5.41 | imits for emission

CCRs shall comply with IEC 61000-6-4, > tandard for industfial
environments. Radiated emission limit§ shall ke i i ISPR 11, class B.

5.4.2 Dutput current waveform
The CCR shall provide an output orm ith"a crest factor of less than [3,2 at all
current steps at the nomira ge\and with 0% resistive load.

5.4.3 |_imits for im

CCRs shall comply munity standards for industrial envifonments

IEC 61000-6-2, able parts of IEC/TS 61000-6-5 containlng EMC
immunity i fation and substation environments (locatiols where
apparatug ¢ installed). CCRs shall comply with requirements for
apparatug gcations (power stations and medium voltage substdtions) as

defined in
4
5.5 De s

5.5.1 and indication

The CCR shall be capable of being locally controlled to provide the following functions:

— on/off;
— local/remote control;

— current steps.
The CCR shall indicate the following conditions on the front of the unit:

— an alarm indication that an open-circuit trip-out has occurred,;
— an alarm indication that an over current trip-out has occurred;
— an indication that the CCR input voltage is present;

— anindication of local/remote control;

— the selected current step;

— an indication that the output current is present.
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5.5.2 Output current indication

An indication of output current shall be installed on the front panel of the CCR.

5.5.3 Power transformer

The temperature rise of the power transformer windings shall remain within the limits of the
class of insulation utilized, taking into consideration an elevated ambient temperature of 50 °C
resulting in an 80 % derating factor for components.

5.5.4 Wiring diagram

A wiring diagram showing all customer connection points shall be permapéntly readable, and
located in a visible place in the CCR.

5.5.5 Mechanical design

The CCR shall be constructed only of materials capable of withstandi chanical,
electricaly and thermal stresses as well as the effects o idity,Whi bly to be
encountered in normal service.

Protectioh against corrosion shall be ensured by /the use © i r by the
applicatign of equivalent protective coatings to Ah nt of the
intended |conditions of use and mainten

All enclo stand the

stresses

The CCR cabinet shall b
lifting rings, etc.).

The appdratus and\circuits in the
maintenance an i

The CCR eqd and arrahgéed in such a way that certain operations, acdording to
agreeme and user, can be performed when the CCR is connected
to the mgi

j. rollers,

so arranged as to facilitate their operption and
e necessary degree of safety.

Such opé

- visua| i

- s\Witching dewiées and other apparatus,

« settings and indicators,
« conductor connections and markings;
- adjusting and resetting of relays, releases and electronic devices;
- certain fault location operations.
Necessary measures shall be taken to enable maintenance of the CCR, with adjacent
functional units or groups energized. Such measures may be:
— sufficient space between subassemblies;
— use of barrier protected sub-sections for each subassembly;
— use of compartments for each subassembly;
— insertion of additional protective means provided or specified by the manufacturer.
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5.5.6 Electrical design

All components used in the design of the CCR shall be suitable for their function and shall not
operate in excess of 80 % of the component manufacturer’s recommended rating. In order to
maximize reliability it is recommended that no forced heating or cooling be utilized. If either is
used it shall be monitored with an alarm given upon failure. Upon failure of the cooling or
heating element, the CCR shall continue to operate normally for a period of time specified by

the manufacturer.

All cabling and small wiring shall be securely placed in systematic runs and coded where
terminated. Power cabling shall be terminated with lugs or eyes and terminals shall be clearly
and appropriately coded. Wiring identification shall be in agreement with the indicators on
wiring diagrams and drawings. Bushings, glands, or grommets shall protegtcabling and wiring

passing through metal work.

The protective earth conductor shall be readily distinguishable by
yellow markings. When the protective conductor is an insulated si
identificafion shall be used throughout the entire length.

:§en and
i§ colour

Insulated| conductors shall be rated for at least the maximum cerned.
Cables b ed joints.
Connecti : uctors to
one term ermipals are designed for this
purpose.

5.5.7 Nameplate

A permanently readable n
attached |to a visible location onthe ext

to a reaqily removablel surface
permanent conspicuoug p

securely
attached
ated in a

Cons
Manu
Numb
Input:

Remg Volts d.c. or serial physical layer:
Outpuyt:

Maxirn

Serial number:

Year of manufacture:

Figure 1 — Nameplate

5.5.8 Instruction manual

IEC 1609/02

The manufacturer shall specify in its instruction manuals the conditions for the installation,

operation and maintenance of the CCR and the equipment contained herein.

The instructions for the transport, installation and operation of the CCR shall indicate the
measures that are of particular importance for the proper and correct installation, commis-

sioning and operation of the CCR.
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The instruction manual shall include the following:

theory of operation;

— wiring and control diagrams;
— general operation;

— installation instructions;

— preventive maintenance;

— parts list;

— troubleshooting;

— revision information including firmware (if applicable);

— options.

5.6 Prptection against electric shock

CCRs shall be provided with protection against electric
fundamental rules outlined in IEC 61140.

For proVision of equipotential bonding and connegtion
IEC 60439-1.

The degnee of protection provided by
with live [parts or ingress of solid bodies an
according to IEC 60529.

For CCR assemblies for indoor use

with the

refer to

t contact
Signation,

requirement for protection against

he ereNis
ingress of water, the degrg€e of protettion s at lgast IP2X after installation in accordance

with the manufacturer’

be at least 3.

For assemblies @Jt e havi supplementary protection, the second num

High volt
from the

by inclus \gear assembly.

leral shall

gater), including the power transformer, shall b¢ isolated
by construction when they are in the same ass

embly, or

5-7-1 ﬂlth fau:t IIIUII;tUI

An earth fault indicator may be built into the CCR for monitoring its own output circuit and shall

be designed in one of the following ways.

— When the CCR is in a brightness step, it shall be designed to apply a d.c. voltage of 500 V

maximum on the output series circuit relative to ground or earth potential.

— When the CCR is disconnected, it shall be designed to apply a d.c. voltage of 1 000 V

maximum on the output series circuit relative to ground or earth potential.

The earth fault indicator shall be able to detect an insulation resistance with a minimum range

of 10 kQ to 50 MQ.

The insulation resistance reading shall be independent of the current step setting, and of the
location of the fault. The fault shall be measured permanently as soon as the local switch is on
"remote control" position or on a current step setting. If operated at voltages exceeding
70 V d.c., when the CCR is in local-off, this control device shall be automatically switched off.
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At least two thresholds (warning and alarm), determined in relation to the local operational
requirement of the airport, shall be offered with information available locally and remotely.

5.7.2 Load indicator

A load indicator may be installed in the CCR in order to indicate the amount of load on the
CCR.

5.7.3 Lamp fault indicator

A lamp fault detector may be installed in the CCR to detect a pre-determined number of burnt
out lamps on the series circuit. The resolution shall be 2 % of total number of lamps where the

total number of lamps exceeds 100. Where the total number of lamps ig7Téss than 100, the
resolutiof shall be 1 lamp. Detection shall operate, at a minimum, the t0op two ‘stepps of both

CCR typeés and for all loads between 25 % and 100 % of the nominal Ig

At least two thresholds (warning and alarm) for the number of iceshall be
available| These thresholds shall be adjustable from two ti P cy. Local
visual indlication shall be provided as well as remote indigation arning or
alarm has occurred.

5.7.4 Dutput lightning arrestors

The CCH may be fitted with output lightning apre s itted, li i rs of the
size nece¢ssary to protect the CCR inals. The
ground s|de of the arrestors shall be con or other
suitable ¢arth ground location. The lig 3 ithstand a
pulse on|the output circuit consisting (of a~4Q N A with a

subsequent power-follow without
damaging the CCR.

5.7.5

The CCR bing field
cables fd d ground
search ¢ nals and
provide 4 3 u- tion to both of the load side terminals. Facility shall be
provided Ny series circuit.

5.7.6 <

A non-illyminatioh cukrent step may be offered to allow the use of accessory devicgs on the
series circuit. imimum nominal current value shall be 1,8 Ar.m.s. The accuragy of this

option neged.not meet the intentions of table 1.

5.7.7 Out of range indicator
The CCR may contain an out of range indicator for the series circuit. This indicator shall be

installed on the CCR front panel that displays a warning when the current measured for the
selected current step is not within the limits of table 1.

5.7.8 Output ammeter

An r.m.s. reading ammeter may be installed on the front panel of the CCR to indicate output
current. The accuracy shall be better than or equal to +1 % of the full range (i.e. 6,6 A).
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6 Qualification and test requirements

6.1 Type tests

The type tests shown in table 3 aim at ensuring that the design of the CCR is able to comply
with this specification. Any certification report shall mention compliance to this specification

and to an

y applicable standard.

Each CCR design type shall be tested with the largest power rating for each enclosure size. All
tests shall be performed with all optional accessories offered by the manufacturer, which are
defined in 5.7.

The amb
of at leas
The amb
test (see

In case t
assembly
results fg

6.2 Rg

The followi
when it i$

use of p
already

enttemperature shattbemeasuredduring thetastquarter of thefestpegodhy means

t two thermometers or thermocouples equally distributed aroy gssembly.
ent temperature may be in the range from +10 °C to +40 ° ture rise
7.8.10) the upper limit may be reduced to +20 °C. >

complete

| The test

assembly
exclusive
bose and

The followi 4 ) ken at an ambient temperatdure in the
range frgm +10 °C to 40 *C. iti shall be checked for compliancg with the
particulan requirementg of the 3 act. This check shall at least comprise, but
not be limited to, t eci S, Si i ing.

The results of the fodtine\te S ecorded in the test protocol. A copy of thege results
shall be included ‘

NOTE The ne tests at the factory does not relieve the contractor installing thg CCR from
the duty of

<
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Table 3 — Type and routine tests

61822 © IEC:2002(E)

Test Type test Routine test reference

Visual inspection X 71

Safety X X 7.2

Operation X X 7.7

Regulation (resistive load) X X 7.8.1.1
Regulation (reactive load) X 7.8.1.2
Efficiency X 7.8.2
Power factor X X 7.8.3
Output curfent surge X 7.8.4
Dynamic rgsponse X /\\ (\ >.\S.5
Power supply interruptions X \ \ \8@
Output wavleforms X < \>‘S.4.2
Mechanical operation X N\ \\ \ 7.8.7
EMC X NN 74s
BIL X N \ 7.32
Lightning afrestors X F\ ) N 7.8.9
Temperature rise /\X /\\ % ( U ‘\/ 7.8]10
Low tempefature X \ / 7.91

High tempgrature /AX 7.92

Calibrate
accuracy
a variatio
routine p

— manuffacturer's drawings;

specified
le. When

— manufacturer's instruction manual;

— this standard regarding name plate position and content;

— presence of the safety warnings;

— presence and size of power, earthing and control terminals;

— presence of equipment (rolling castors, lifting rings, etc.) specified in this International

Standard.

7.2 Protection against electric shock

7.21

Verification of protection by enclosures

The specified degree of protection provided by enclosures shall be verified in accordance with
procedures specified in IEC 60529.
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7.2.2 Verification of clearances and creepage distances

It shall be verified that the clearances and creepage distances comply with values which are
consistent with the rated insulation voltages. Tables 14 and 16 included in IEC 60439-1 contain
minimum values for clearances and creepage distances for low voltage circuits. If necessary,
the clearances and creepage distances have to be verified by measurements, taking account of
possible deformation of parts of the enclosure or of the internal screens, including possible
changes in the event of a short-circuit.

NOTE The rated insulation voltage is a voltage value to which dielectric test voltages and creepage distances are
referred. It is assumed that the maximum rated operational voltage of any circuit of the CCR will not, even
temporarily, exceed 110 % of its rated insulation voltage.

AN

7.3 Diglectric-test

7.31 Power frequency and d.c. tests
The dieldctric strength shall be checked as follows:

a) between output terminals and earth in accordance with 8.3.2. 60439-1,

with fhe test voltage being twice the rated insulation .| with the
rated|insulation voltage being 1,1 times the maximum e CCR is
opergting at maximum rated output current). Durjig this and low
voltage circuitry shall be earthed;

b) low yoltage input terminals and ¢ rthed) in
accondance with 8.3.2.1 and 8.2.3{a) ©

7.3.2 Basic impulse insulation lev,

Basic lightning impulse ingd e CCR’s power transformer shall be

ys. The terminals of each winding shall be
shall be
shape at
able>4) with a negative polarity. One reddced, two

performed on both the primarys
connected together toA PN
grounded. Testing sha

the nomipal pea ve
chopped jand on i

able 4 — BIL test

N\
N\

S Primary BIL Secondary BIL
Trangformersiz ﬁeduced Chopped Full wave Reduced Chopped Full wave
wave wave wave wave
\ kV Peak kV Peak kV Peak kV Peak kV Peak kV Peak
Under 10 KA Y4 7 10 10 7 10 10
10 kVA & 15KVA 7 TO TO TZ Z0 20
20 kVA, 25 kVA & 30 kVA 7 10 10 18 30 30
7.4 Enclosure temperature test

The CCR shall be installed and wired per manufacturer's instruction manual. The clearances
around the CCR shall be at the minimum specified by the instruction manual.

The enclosure temperature test shall be carried out as follows.

a) Connect the CCR to a nominal power source and a nominal resistive load.

b) Adjust the CCR for supplying a nominal output current until the temperature has stabilized
(no variation in excess of 1 °C for a period of 1 h). Record the highest temperature spot on
the enclosure. Verify that the temperature on the enclosure does not exceed 15 °C above
the ambient temperature. Record the temperature.
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7.5 Leakage test
A leakage test shall be carried out as follows.

a) Connect the CCR to a nominal power source and a nominal resistive load.

b) Connect a milliampere-meter having impedance of less than 1 Q in the earthing connection.

c) Vary the CCR output current level and record the maximum milliampere-meter reading for

any current step. Verify that the reading is less than 10 mA.

7.6 Test of protective devices

7.6.1 Open circuit test

An open Eircuit test (see 5.3.12.1) shall be carried out as follows.
a) Forcg or adjust the CCR output current to between 1,30 A a
powef to the output transformer is switched off within 1 s.
b) De-e:l:ergize the CCR. Remove the load circuit from the qutpit of the
c) Re-e >
transformer is switched off within 1 s and record thg

The open circuit peak voltage before operation
twice thel nominal r.m.s. output voltage
current).

7.6.2 Dvercurrent test
See 5.3.12.2.

a) Forcqg or adjust th
the optput transfor

b) Forcg or adj he
output trans i§

In order , reference shall be made to this specification, then to the (

sheet, then'\to the instruction manual.

tage and control signals insulated from earth, chech
ignals and that local and remote signalling follows t

>hat the

t exceed
s. output

power to

er to the

that the
he actual

CCR data

The following procedures shall be carried out.

a) Circuit breakers, fuses, safety switches, etc. shall be checked.
b) Local ON/OFF and current step selection shall be checked.

c) Remote ON/OFF and current step selection of the CCR shall be verified at all current steps
by inserting a 215 Q resistor (+48 V d.c. control) in series with all lines of the remote
control circuitry except for the common lead of the control power line. Operate the CCR

remotely on all current steps at the rated output load to verify compliance.

d) Verify that when the control switch is in the local position, changes in the remote control

status shall have no effect.
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