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Test Report issued under the responsibility of

TEST REPORT
IEC 60439-1
Low-voltage switchgear and controlgear assemblies
Part 1: Type-tested and partially type-tested assemblies

Report Reference No. ....................c C-034-AY021873-2013-S
Tested by (name+signature)..............  Waei Yandi

Witnessed by (name+signature)........ Zhao Qi

Supervised by (name+signature)....... Guo Fengcheng

Approved by (name+signature) .........  Su Shiging

Date of issue....c.cccocvvevvcvveveneeeees. - May. 30, 2013

CB Testing Laboratory...................
AdAress...oooveveiieeeeeee

Testing location/ procedure ...............

Testing location/ address...................

Applicant’s name ..........................

Address.........ccococovveiiiiiiicieel. Economic technique in Beijing development area east wreath inside

road A No. 1
Test specification:
Standard .......cccoovcereiciiieninn 1EC 60439-1:1999 (4" Edition) + A1:2004
Test procedure.......covecveveevieniiie, : CB Scheme
Non-standard test method...............  N/A
Test Report Form No..................... |ECEN60439_1B
Test Report Form(s) Originator .........  IMQ
Master TRF .......ccccoovicviiivnieeee. - Dated 2005-08

Copyright © 2005 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is
acknowledged as copyright owner and source of the material. IECEE takes no responsibility for and will not assume
liability for damages resulting from the reader's interpretation of the reproduced material due to its placement and
context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo shall be removed

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.
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Test item description................coocvil :

Trade Mark ....ccccooiviriivciiieerer e i
Manufaciurer.........covivviciiicece e . Beijing First Switchgear Co., Ltd..
Model/Type reference......cccccvccereccveeeecnnnenn. : BLOKSET

Rating(S) «oovcecvereireiiriinciirreccrctresrn s rer e : Ue=415V a.c.; Ui=1000 V a.c.; 50Hz; IP30

Main busbar /In = 6300A, lcw = 100kA;

Distribution busbar of Feed cabinet /n = 4800A, lcw = 85KA,;
Distribution busbar of Control cabinet /n = 15004, lcw =
30kA

Copy of marking plate

The front view of Internal structure

‘ i,ﬂﬂaiiége Switchgear Assembly

YodelType Referenca BLDEZ27] Retot Yoltage [

The back view of Internal structure ' Nameplate
Summary of testing:

All tests were performed in Shandong Supervision and Inspection Institute for Product Quality.
All tests were passed.

TRF No. IECEN60439_1B
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Test item particulars

External design......ccooooo » multicubicle

Place of installation ... . indoor

Service conditions ......c.ooveeriiiii . normal

MObBIlItY .o . stationary
IPCode i : 1P30

Protection against electric shock ... proteciive earthing
Possible test case verdicts:

- test case does not apply to the test object....... N/A

- test object does meet the requirement............  Pass (P)

- test object does not meet the requirement...... Fail (F)

TeSting ..o

Date of recéipt oftestitem ....................... May. 15, 2013 -

Date (s) of performance oftests...................  May. 24, 2013

Product verification per IECEE 02, Clause  N/A . R
6.2.5:

Steps taken by the NCB to ensure that the N/A
products from all the factories stated in the
CB Test Certificate are equal......... SRR,

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

“(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended {6 the report.

Throughout this report a comma (point) is used as the decimal separator.

General product information:

BLOKSET Low-voltage Switchgear Assembly is composed of air circuit-breakers, moulded case circuit-

breakers, A.C.contactor, thermal overload relay, copper busbar, supporting insulating parts, current
transformers and enclosures, etc.

TRF No. [ECEN60439_18B
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IEC/EN 60439-1
Clause Requirement - Test Result - Remark Verdict
1 GENERAL P
1.1 Scope and object: TTA/ PTTA TTA P
Max. 1000 V a.c. 1000 Hz / 1500 V d.c. 415V a.c. 50Hz p
Additional specific requirements P
1.2 Normative references (see the standard) P
2 DEFINITIONS P
(see the standard) P
3 CLASSIFICATION P
External design: P
- open type N/A
- dead front N/A
- enclosed: cubicle / multi-cubicle / box / multi- mutlti-cubicle P
box / desk )
- busbar trunking system: tap-off / trolley N/A
Place of installation: indoor / outdoor indoor P
Mobility: stationary / movable stationary P
Degree of protection (IP Code) P30 P
) Type of enclosure; material: steel / aluminium / steel P
plastic / other
Method of mounting: parts removable / parts parts fixed P
fixed / parts withdrawable
Measures for protection of persons P
Protection against direct contact P
- safely extra-low voltage N/A
- insulation of live parts N/A
- barriers/enclosures P
- obstacles N/A
Protection against indirect contact P
- protective earthing P
- electrical separation N/A
- total insulation N/A
Form of internal separation Form 3a P
Types of electrical connections (main incoming- | F P
main outgoing-auxiliary; code letters FDW)
4 ELECTRICAL CHARACTERISTICS P
4.1 Rated voltages P
411 - operational ( U.) assembly / circuit 415V ac P

TRF No. IECENB0439_1B
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IEC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict
412 - insulation ( Uy) assembly / circuit (U 2 Ue) 1000 V a.c ( main circuit ), P
500 V a.c ( auxiliary circuit )

413 - impulse withstand ( Uimp ) @ssembly / circuit N/A
(Up = Utransignt)

42 Rated current {/,, ) (stated by the manufacturer) 6300A P

4.3 Rated short-time withstand current ( /o, ) (current | 100kA P
and time, A/s)

44 Rated peak withstand current ( /) 220kA P

4.5 Rated conditional short-circuit current ( lec) N/A

4.6 Rated fused short-circuit current ( /o ) N/A

4.7 Rated diversity factor: from table 1-or as stated feed cabinet 0.9 and control P
by the manufacturer cabinet 0,9

4.8 Rated frequency ( f) 50Hz P

5 INFORMATION TO BE GIVEN

5.1 Nameplates P

R "1 a) the manufacturers name / trade mark Beijing First Switchgear P

Co.,Ltd.

b) type designation / identification mark BLOKSET P
c) number of the standard (IEC/EN 60439-1) IEC60439-1 P
d) type of turrent {and a.c. frequency) N/A -
e) rated operational voliage(s) 415V a.c P
f) rated insulation voltage(s) N/A

- rated impulse withstand voltage

N/A
g) rated voltages of auxiliary circuits “N/A
h) limits of operation : N/A
i) rated current (of each main circuit) N/A
k) short-circuit withstand strength N/A
[} degree of protection (IP-code) N/A
m) measures against electric shock N/A
n) service conditions for indoor use / for outdoor N/A
use / for special use if not usuai as in 6.1
- pollution degree declared by the manufacturer
0) types of system earthing N/A
p) dimensions (height x width x depth) N/A
q) weight N/A
r) form of internal separation N/A
s) types of the connections of functional units N/A
t) EMC environment (A and/or B ) N/A

TRF No. {ECEN80439_18B
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IEC/EN 60438-1

Clause Requirement - Test Result - Remark Verdict
5.2 Markings P
- identification of individual circuits and their P
protective devices;
-'identity of designations with IEC 61346 1 and P
with the wiring diagrams;
- designations in accordance with {EC 61082; N/A
5.3 Instructions P
- the conditions for installation/operation/ P
maintenance; ‘ _
- measures of particular importance; ‘ P
- recommended extent and frequency of . » N/A
maintenance, if necessary;
- information (wiring dlagrams / tables) of P
gircuitry, if needed,; - - s
- measures to be taken with regard to EMC N/A
associated with the installation, operation and
maintenance of the assembly
- warning for assembiy specifically intended for N/A
environment A to be used in environment B
6 SERVICE CONDITIONS
6.1 Normal - P
6.2 Special N/A
6.3 Conditions during transport, storage and N/A
erection: normal (see 6.3.1) or as agreed
between the user and the manufacturer
7 DESIGN AND CONSTRUCTION
7.1 Mechanical design P
7.1 General P
Material is required o be capable of withstand: P
- mechanical stresses;
- electrical stresses;
- thermal stresses;
- effects of humidity;
- resistance to abnormal heat and fire
Protection against corrosion have to be ensured; P
Mechanical strength of enclosures and partitions P
have to be sufficient;
The degree of safety have to be ensured while P
facilitated of operation and maintenance of
apparatus / circuits;
7.1.2 Clearances, creepage distances and isolating distances P
7.1.2.1 Clearances and creepage distances P

TRF No. IECENG0439_1B



Page 7 of 63 Report No. C-034-AY021873-2013-8
IEC/EN 60439-1

Clause Requirement - Test Result - Remark \Verdict
- the requirements of relevant standards apply to P
distances in apparatus forming part of the
assembly;

- specified creepage distances and clearances creepage distances: 216mm P
or rated impulse withstand voltage (Uimp) have to | clearances: 214mm

be complied with; (Utest,see 7.1.2.3)

- specified creepage distances and clearances or | creepage distances: 216mm P

Uimp Of bare live conductors and terminations are | clearances: 214mm

required to comply at least with those specified for] (Utest,see 7.1.2.3)
the associated apparatus;

- abnormal conditions shall not permanently A N/A
reduce the clearances / dielectric strength; ,

7.1.2.2 " Isolation of withdrawable parts - N/A
Compliance of isolation: with the requirements in N/A

) the relevant specification for disconnectors; )

7123 Dielectric properties P
Uimp declared by manufacturer (... kV), the N/A
requirements of 7.1.2.3.1..7.1.2.3.6 apply;

- dielectric tests and verifications épeciﬁed in N/A
8.2.2.6 and 8.2.2.7 are applied to circuits;

- in other case: dielectric tests specified in P
8.2.2.2... 8.2.2.5 are applied for circuits;

7.1.2.31 General: Ugvenvait category (=-.. KV), Uimp (=... KV) Uest = .. kKV/.. s N/A

7.1.2.3.2 Uimp ©f main circuit N/A
a) From live parts to parts to be earthed; ] Uest = .. KV s N/A
- between poles; Uest = .. kVI.. 8 N/A
b) Across open contacts for withdrawable parts Uest = .. kKVI.. 8 N/A
in the isolation position, the appropriate test . ’ ‘
voltage is given in table 15;
¢) Ump of solid insulation associated with Uest = .. kV/.. s N/A
clearances a) and/or b); the impulse voltage is
specified in a) and/or b},

7.1.2.33 Uimp of auxiliary and control circuits N/A
a) Circuits operated directly from the main circuit N/A
at the rated operational voltage (U,): required to
comply with 7.1.2.3.2 a)andc);

- from live parts to parts to be earthed; Ues = .. kKV/.. s N/A
- between poles; Ut = .. kKV/.. s N/A
- solid insulation associated with clearances; Uest = .. kV/.. s N/A
b) Circuits which do not operate directly from the N/A
main circuit: Ugyervort. category (=..- KV), Uimp (=...KV)

- from live parts to parts to be earthed, Uest = .. kV/.. 8 N/A
- between poles; Uest= .. kV/.. s N/A
- solid insulation associated with clearances; Uest = .. KV/.. 8 N/A

TRF No. [IECEN60439_18B
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IEC/EN 60439-1

currents (1, <1 A; Ue<50Vac. or<120Vd.c.)

Clause Requirement - Test Result - Remark Verdict

7.1.2.3.4 | Clearances are required to: P
- be sufficient (see 7.1.2.3.2-3) 14 mm P
-be =z .. mm (table 14 / case B) Overvoltage category IV P
.Clearances need not be tested, if they are Minimum clearance 19,18 P
higher than given in table 14/case A, mm

7.1.2.3.5 | Creepage distances P
a) Dimensioning P
- for pollution degrees 1 and 2 distances are not N/A
allowed to be less than associated clearances
according t0 7.1.2.3.4,
- for poliution degrees 3 and 4 distances = the P
case A clearances;
Creepage distances are required to correspond | Material group: llia P
to the poliution degree (see 6.1.2.3) and to the  -|-Pollution degree: 3 -
material group (I /11 / Hla / llib); Required creepage: 16 mm

Measured creepage: Min.
25,32 mm

b) Use of ribs ‘ N/A
- ribs height > 2 mm, if creepage distances N/A
reduced to 0,8 mm of the value from table 16;
¢) Special applications N/A
- circuits for applications where severe results of - N/A
insulation fault have to take into account: one or
more influencing factors of table 15 is applied;

7.1.2.3.6 | Spacing between separate circuits - N/A
The highest voltage ratings have to be used for N/A
dimensioning clearances, creepage distances U= KV/..S
and solid insulation (Us= ... V, Uimp = ... kV); test 7o RETe

713 Terminals for external conductors N/A

7.1.3.1 Manufacturer indicates whether terminals are for N/A
aluminium or copper conductors or both;
- a reliable connection for Cu conductors and/or N/A
for Al conductors is required;

7.1.3.2 Dimensioning of terminals per circuit: terminals N/A
are required to be suitable for:
circuit | I,/ A S (Al Cu) required (mmz) S (Al'/ Cu) observed (mmz) N/A
- agreement between manufacturer and user, N/A
- terminals for external conductors with low N/A

TRF No. IECENG0438_1B
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IEC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict

7.1.3.3 The available wiring space is required to permit N/A
proper connection of the external conductors;

7.1.3.4 Terminals for neutral conductors is required to N/A
allow the connection of Cu-conductor:

- Sneutr .2 1/2 X Sphase, ’f Sphase >1O mmz; N/A
- Sneutr = Sphases f Sphase <10 mmz; N/A

7.1.3.5 Terminals for incoming / outgoing N-, PE- and N/A
PEN-conductors have to be in the vicinity of the
associated phase conductor terminals;

7.1.3.6 Opénings are required to be such that the stated N/A
degree of protection against contact are
obtained after cables are properly installed;

Openings: amount and type (cable glands/ N/A
membranes/pre-pressed etc.):
Manufacturer's instructions for sealing/tightening TN/A

7.1.3.7 ldentification of terminals; compliance with |IEC N/A
60445;

7.1.4 Resistance to abnormal heat and fire N/A
Parts of insulating material are not adversely N/A
affected by abnormal heat and fire (glow-wire test
of 8.2.9)

Reguirement not applied to parts or components N/A
which have been previously tested according to
this standard or according to their own product
standard
Different test (for example, the needle flame test N/A
of IEC 60695-2-2) selected for small parts (14x14

| mm) '

7.2 Enclosure and degree of protection P

7.2.1 Degree of protection is required {o: P

7211 - be indicated by IP Code (IEC 60529), P
- preferred IP for indoor (IP00, -2X, -3X, -4X, -5X) N/A

7.2.1.2 - be at least IP2X for enclosed assembly; 1P30 P

7213 - be at least IPX3 for outdoor assembly; N/A

7.2.1.4 - apply to the complete assembly, unless N/A
otherwise specified;

- manufacturer’s instructions, if needed; N/A

7215 Possible different IP-degrees of parts of the N/A
assembly;

7216 IP code is not allowed for PTTA without the N/A
verifications;

TRF No. IECEN60439_18B
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IEC/EN 604381
Clause Requirement - Test Result - Remark Verdict
7.22 Measures to take account of atmospheric humidity
- harmful condensation must be prevented: () no humidity treatment N/A
ventilation, heating, drain holes (dimensions, () humidity treatment
effectness); according to IEC 60068-2
7.3 Temperature rise P
Limits given in table 2 are not allowed to be P
exceeded, when verified in as required in 8.2.1;
Test arrangements and test results in details; See Annex | P
_Ambient temperature during the tests; 25°C P
Temperature-rise limits given in table 2 P
- - terminals for external insulated conductors 70 K | 63 K max. R P
- manual operating means: insulating material: 12 K max. P
« of metal 15 K
- of4dnsulating material 25 K -
- accessible external enclosures: metal material: 17 K max. P
» of metal 30/40 K;
= of insulating material 40/50 K;
- temperature-rise in busbars, conductors, plug- p
in contacts of parts is limited by:
- mechanical strength of conducting material;
- possible effect on adjacent equipment;
- built-in components in accordance with the Built-in components including P
relevant product standard requirements or in- Air circuit-breaker, Mouided
accordance with the component manufacture’s case circuit-breaker,
instructions, taking into consideration the A.C.contactor, thermal
temperature in the assembly: . overload relay and terminals
have been type tested.
Component (name)  Standard Allowed At | Measured: N/A
‘ ’ .. Kmax. '
.. Kmax.
.. Kmax.
.. Kmax
- discrete arrangements of plug and socket-type N/A
connection, At limited to the values allowed for
components of related equipment of which they
form part, allowed At ... K according to ...
7.4 Protection against electric shock (generally according to IEC 60364-4-41) P
7.4.1 Protection against direct and indirect contact P
7411 Protection by safety extra-low voltage (SELV) N/A
- according to clause 411.1 of IEC 60364-4-41, N/A
742 Protection against direct contact P

TRF No. IECENG0439_18B
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IEC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict

- protection can be obtained: N/A

- by constructional measures of the assembly, or
— by additional measures to be taken during

installation;
7.4.2.1 Protection by insulation of live parts : N/A
- live parts are required to be completely N/A

covered with stationary insulation;

- insulation shall be made of materials which NJA
durably withstand the mechanical, electrical and
thermal stresses which may occur in normal use; |

- paint, varnishes, lacquers and similar are not N/A

considered to provide an adequate insulation; i
7422 Protection by barriers or enclosures P
74221 External surfaces are required to conform at IP30 P

least IP2X or IPXXB against direcf contact;

- distance between mechanical protection N/A
means of metal and live parts they protect =
values specified in sub-clause 7.1.2;

74222 Barriers and enclosures are required to be: ' P
- firmly secured in place, P
- sufficient stability and durability fo resist the P

strains and stresses which may occur in normal -
service without reducing the clearances )
according 10 7.4.2.2.1;

7.4.2.2.3 | Where is necessity for removal of barriers or N/A
parts of enclosures or opening of enclosures, one
of the following requirements apply:

a) The use of a key or tool is required for 1 ' - P
removal, opening or withdrawal ;

b) Touchable live parts have to be disconnected N/A
before the door can be opened;

- if a device is provided to obtain access to live N/A
parts while the equipment is live, interlock is
required to restore automatically;

¢) Assembly have include an internal obstacle or N/A
shutter shielding live parts from unintentional
touching when the door is open;

- the requirements of 7.4.2.2.1 and 7.4.2.2.2 N/A
apply to the obstacle or shutter;

- obstacle or shutter is required to be reliable N/A
and not to be removed without key/tool;

d) Where any parts behind a barrier or inside an N/A
enclosure need occasional handling, removal,
opening or withdrawal without the use of a key or
tool and without switching off is aliowed only if the
following conditions are fulfilled;

TRF No. IECENG0439_1B
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IEC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict

- an obstacle giving partial protection for live N/A
parts not protected by another protective
measure is required,

- it is not allowed to remove the obstacle except N/A
through the use of a key or tool;

7.4.2.3 Protection by obstacles N/A
This measure applies to open-type assemblies; N/A

7.4.3 Protection against indirect contact P
The protective measure of the installation for P
which the assembly is intended (IEC 60364-4-41) ) '

7.4.31 Protection by using protective circuits : P
Protective circuit is required to prévide protection P
against the consequences: :

- of faults within the assembly, I - . P
- of faults in external circuits; P
Requirements to be complied with, see sub- P

clauses 7.4.3.1.1...7.4.3.1.11 below;

7.4.3.11 It is required to ensure the continuity between the P
exposed parts and between these parts and the
protective circuits of installation;

- for PTTA, a separate PE-conductor is used, if ) N/A
PTTA is not type-tested or its short-circuit
strength is not necessary to be verified;

74312 Conductive parts which do not constitute danger, need not N/A
T be connected to the protective circuits:

- because they cannot be touched/grasped; )
- because they are of small size (< 50x50 mm),

.7.4.3.1.3 | Manual operating means are required to be: ‘ o N/A
- reliably electrically connected with parts '

connected to the protective circuits, or

- provided with adequate additional insulation;

7.4.3.1.4 | Metal parts covered with a layer of varnish or N/A
enamel are not considered to be adequately
insulated;

7.4.3.1.5 | Continuity of protective circuits is required to be N/A

ensured by effective interconnections:

a) Protective circuits are not allowed to interrupt N/A
when a part of the assembly is removed,

b) Metal supporting surfaces of removable/ N/A
withdrawable parts may be sufficient;

- continuity of protective circuits is required to N/A
remain effective from the connected fo the
disconnected position;

¢) Metal screwed connections/hinges are N/A
sufficient for lids / doors / cover plates, if no
electrical equipment is attached to them;

TRF No. IECEN60439_18B
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Clause Requirement - Test Result - Remark Verdict

- continuity of the protective circuits is ensured if N/A
electrical equipment using other than ELV are
attached in lids / doors / cover plates;

d) Parts of protective circuit are required to , N/A
withstand the highest thermal/dynamic stresses;
e) Requirements of 7.4.3.1.7 applies to cross- N/A

sectional area of the enclosure used as a part of
protective circuit;

f) Protective circuit in connectors and plug-and- N/A
socket devices is allowed to interrupt only after
live connections and connected before live
connections;

g) ltis not allowed to include any disconnecting - N/A
devices in the protective circuit, exceptions: 1:
see f) above; 2: links accessible only to
~authorized personnel and removable only with a
tool are allowed;

743186 Terminals for external PE-conductors have to:

- be bare, where required,

- be suitable for Cu-conductors;

V| T|TV|T

- separate terminal of adequate size are required-
for all outgoing protective conductors;

- in the case of aluminium the danger of N/A
electrolytic corrosion have to be avoided,;

- means is required to be provided to ensure P
continuity between exposed conductive parts of
the assembly and metal sheathing of connecting
cables and metal conduits;

- it is not allowed that the connecting means to _ P
ensure the continuity of the exposed conductive o

parts with protective conductors have other
function;

74317 The cross-sections of protective conductors (PE, N/A
PEN) in an assembly are determined in one of
the following ways:

a) The cross-section of PE/PEN is not allowed to N/A
be less than the appropriate value in table 3;

The following additional requirements apply: N/A
- cross-sectional area of PEN is at least 10 mm?
Cuor 16 mm? Al

- PEN need not be insulated within an assembly;,
- structural parts are not allowed to use as PEN;
- table 3 assumes that the neutral conductor
currents do not exceed 30% of the phase
currents;

- PEN having conductivity = phase conductors
may be necessary for certain applications;

TRF No. IECENG60438_1B
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IEC/EN 60439-1

Clause

Requirement - Test

Result - Remark

\/erdict

b) the cross-section can be calculated with the
aid of formula indicated in annex B, Sp = ¥ 1t
Kk

N/A

- or the cross-section can be tested according to
8.2.4.2,

N/A

74318

A protective conductor need not be insulated
from structural parts, enclosures etc. Made of
conducting material;

N/A

74319

Conductors for certain protective devices, for
instance voltage-operated fault current detectors,
is required to be carefully ingulated;

N/A

7.4.3.1.10

Exposed conductive parts of a device not

- connected {o the protective circuit by the fixing

means are required to be connected to the
protective circuit for protective bonding by Cu-
conductor whose crossssectional area is-given in
table 3A

N/A -

7432

Protection by measures other than using
protective circuits can be provided by :

- electrical separation of circuits; - ’
- total insulation.

N/A

7.4.3.2.1

Electrical separation of circuits: the requirements
given in |EC 60364-4-41 are applied;

N/A

74322

Protection by total insulation

N/A

The following requirements are required to meet:

N/A

a) Apparatus are required to be completely
enclosed in insulating material;

N/A

- the enclosure is required to carry the symbol of
class il equipment;

N/A

- the symbol is required to be visible from
outside;

N/A.

b) The enclosure is required to manufacture of
an insulating material which is:

- capable of withstanding mechanical, electrical
and thermal stresses which may occur under the
service conditions,

- resistant to ageing;

- flame-resistant;

N/A

¢) Enclosure is not allowed to be pierced by
conducting parts in such a manner that a fault
voltage can be brought out of the enclosure;

N/A

- metal parts being brought through the
enclosure are required to be insulated on the
inside or the outside of the enclosure from the
live parts;

N/A

- actuators made of metal are required to be
provided with insulation rated for the max. U;;

N/A
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- metal parts of actuators of insulation material N/A
are required to be insulated from live parts for
max. Uli;
d) The enclosure, when ready for operation, have N/A
to enclose live parts, exposed conductive parts
and parts belonging to a protective circuit such a
manner that they cannot be touched;
- the enclosure is required to give at least the N/A
protection of I[P 2XC;
- terminals for protective conductors passing N/A
through an assembly are required to be provided
and identified by suitable marking; .
- inside the enclosure, the protective conductor N/A
and its terminals are requited to be insulated as .
live parts;
e) Within the assembly exposed conductive parts |~ N/A -~
are not allowed to be connected to the protective
circuit;
f) if doors and covers can be opened without the N/A
use of a key/tool, an obstacle of insulating
material is required for protection against
unintentional contact with live parts and exposed
conductive parts which are accessible after the
door being opened,; this obstacle is not aliowed to
be removable without the use of a tool;

7.4.4 Discharging of electrical charges N/A

. A warning plate is required for items of () not any such equipment; N/A

equipment which may retain dangerous electrical | () small capacitors only;
charges after switched off; () warning plate exists;

7.4.5 Operating and maintenance gangways within an assembly ' N/A
Gangways within an assembly have to comply () not any gangway N/A
with IEC 60364-4-481;

7.46 Requirements related to accessibility in service by authorized personnel N/A
For accessibility in service by authorized person, | () no agreement is informed; N/A
one or more of the following requirements are () requirements of National
required to be fulfilled subject to agreement Wiring Rules are followed;
between manufacturer and user, () the agreement, see annex

7.46.1 Requirements related to accessibility for inspection and similar operations N/A
The assembly is required to construct so that () no agreement is informed, N/A
certain operations, as agreed upon between () requirements of National
manufacturer and user, can be performed when | Wiring Rules are followed,;
the assembly is in service and under voltage; () the agreement , see annex

7482 Requirements related to accessibility for maintenance N/A
Necessary measures shall have taken to enable | () no agreement is informed; N/A
maintenance on a disconnected functional units / | () requirements of National
groups with adjacent units still under voltage as Wiring Rules are followed;
agreed upon between manufacturer and user, () the agreement , see annex
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Necessary measures include the selection of a N/A
form of separation and may also be;
o sufficient space between the actual functional
unigroup and adjacent functional units/groups;
e use of barriers;
o use of compartments for each functional unit;
e insertion of additional protective means
provided or specified by the manufacturer;

7.46.3 Requirements related to accessibility for extension under voltage N/A

Where future extension of assembly is enabled N/A
with the rest of assembly still under voltage, the
requirements in 7.4.6.2 apply subject to
agreement between manufacturer and user;

7.5 Short-circuit protection and short-circuit withstand strength P
7.5.1 General P
Assemblies are required to withstand the P

thermal and dynamic stresses resulting from
short-circuit currents up to the rated values;

- assemblies are required to be protected against | Air circuit-breaker and P
short-circuit currents by means of suitable Moulded case circuit-breaker
protective device (circuit-breakers, fuses etc.);
- the user specifies the short-circuit conditions at N/A
the point of installation;
- for PTTA, type-tested arrangements should be N/A
used or the strength is verified by extrapolation:;
752 information concerning the short-circuit withstand strength P
7.5.2.1 The manufacturer states the short-circuit P
strength as specified in 7.5.2.1.1...7.5.2.3 below;
7.5.2.1.1 | SCPD incorporated in the incoming unit; the 100KA ( Incoming cabinet) P

manufacturer indicates the maximum allowable | 85kA ( Feed cabinet)
value of prospective short-circuit current at the 30KA ( Control cabinet)
terminals of the incoming unit;

7.5.2.1.2 | SCPD not incorporated in the incoming unit; the N/A
manufacturer indicates the short-circuit
withstand strength in one or more of the
following ways;

a) rated shori-time withstand current (with the N/A
associated if different from 1 s) and rated peak
withstand current

b) rated conditional short-circuit current N/A

7.5.2.2 For an assembly having several incoming units P
which are unlikely to be in use simultaneously:
short-circuit strength can be indicated for each
of the incoming units according 7.5.2.1;
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7523 For an assembly having several incoming units N/A
which are in use simultaneously and assembilies
having one incoming unit and one or more
outgoing units for high-power rotating machines:

a special agreement is necessary;

7.5.3 Relationship between peak current and short-circuit current P
The value of peak current is obtained by n: 2,2 ( Incoming cabinet) P
multiplying the short-circuit current by the factor | N: 2,2 ( Feed cabinet)

n: standard values of n are given in table 4; n: 2,1 ( Control cabinet)

754 Co-ordination of protective devices P

7.5.41 The co-ordination: an agreement between the P
manufacturer and user is necessary;

7.5.4.2 If the operating conditions require maximum ) P
continuity of supply, the settings or selection of
the protective devices within the assembly
should be graded according f0 7.5.4.2; >

7.5.5 Circuits within an assembly P

7.5.51 Main circuits ‘ P

7.5.5.1.1 The busbars are required to be arranged so that P
an internal short circuit is not to be expected
under normal operating conditions;

75511 The conductors within a section, rated between See 7553 N/A
the main busbars and the supply side of
functional units on the reduced short-circuit
stresses, have to be arranged / insulated so that
under normal operating conditions, an internal
short-circuit in only a remote possibility;

7.55.2 Auxiliary circuits P
The supply earthing system is taken into P
account in the design of the auxiliary circuits;

- an earth-fault or fault between live part and P
exposed conductive part is not allowed to cause

unintentional dangerous operation;

- auxiliary circuits are required to be protected p
against the efforts of short-circuits;

7.55.3 Selection and installation of non-protected active conductors to reduce the N/A
possibility of short-circuits
Selection and installation are required to be done N/A
so that the possibility of an integral short-circuit
between phases and between phase and earth is
only a remote possibility;

7.6 Switching devices and components installed in assembtlies P

7.6.1 Selection of devices and components P
Components have to comply with the relevant component list, see Annex J P
|EC standards;

TRF No. IECEN80439_1B



Page 18 of 63

Report No. C-034-AY021873-2013-S

IEC/EN 60439-1

Clause

Requirement - Test

Result - Remark Verdict

- components must be suitable for the particular
application with respect to the externa! design of
the assembly, their ratings, service life etc.;

- it is required that components having a short-
circuit strength and /or breaking capacity
insufficient to withstand stresses likely to occur at
the installation place, are protected by the
protective devices;

- requirements for co-ordination of switching
devices and other components are given in the
relevant IEC standards; ..

- switching devices and other components in a
circuit for which a rated U, is declared by the
manufacture are not allowed to generate

switching overvoltages higher than U, of the
circuit and are not allowed to subject switching
overvoltages higher than the Uy, of the tircuit;

N/A

7.6.2

Installation

Components are required to be installed in
accordance with the instructions of their
manufacturer,

7.6.2.1

Accessibility

Apparatus, functional units and terminals for
external conductors must be arranged so that
they are accessible for wiring, mounting,
maintenance and replacement;

- terminals for incoming/outgoing cables are
placed so that it is easy to connected the cables
to them; height of at least 0,2 m above base of a
floor-mounted assembly is recommended,

- adjusting and resetting devices operated inside
assembly are necessary to be easily accessible;

- for floor-mounted assemblies, indicating
instruments needed to be read by the operator
should not be located higher than 2 m;,

- operating devices should be located at such a
height that they can easily be operated; their
centreline should not be higher than 2 m;

7.6.2.2

Interaction

Components are required to be installed so that
their proper functioning is not impaired;

- when an enclosure is fitted with fuses, thermal
effects have to be considered; the manufacturer
states the type and rating of the fuse-links;

N/A

7.6.2.3

Barriers

N/A

Barriers are designed so that the switching arcs
do not present a danger to the operator;
interphase barriers may be necessary;

N/A
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76.2.4 Conditions existing at site of installation P
If necessary, suitable precautions have to be P
taken to ensure that the service conditions
essential for proper functioning are maintained;

7.6.2.5 Cooling N/A
Both natural and forced cooling allowed,; N/A
- the manufacturer supplies the necessary N/A
information to ensure proper cooling;

763 Fixed parts ' P
The connections of main circuits can only be : P
established/broken when the assembly is dead;-

- the use of a tool is required, in genéral, for P
removal and installation of fixed parts;

- the switching device may be provided with - . P
means to secure it one or more of its positions;

7.6.4 Remeovable and withdrawable parts P

7.6.4.1 Design ‘ P
Removable and withdrawable parts have to be ' P
so designed that their equipment can safely
isolated from and connect to the live main
circuit; an insertion interlock may be provided,

- minimum elearances and creepage distances ' P
are required to comply with in different positions

and during transfer from one position to another;

The-following positions are specified: . P
- removable parts: a connected position and a

removed position;

- withdrawable parts: a connected position, a

isolated position and a removed position; a test

position is optional;

- the parts are required to be located in the P
clearly discernible positions;

- the electrical conditions of different positions of P
withdrawable parts are given in table 6;

7.6.4.2 Interlocking and padiocking of withdrawable parts P
A device which ensures that the apparatus can P
only be withdrawn and/or re-inserted after its
main circuit has been interrupted is required in
withdrawable parts;
- withdrawable parts may be provided with P
means for a padlock or lock to secure them in
one or more positions;

7643 Degree of protection P
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The IP code of an assembly normally applies to P
the connected position of the withdrawable and
removable parts; the manufacturer indicates P
code obtained in other positions and during the
transfer between them,;

- if the original IP code is not maintained after N/A
the removal of the removable / withdrawable
parts, an agreement is necessary how the
adequate protection can be ensured;
76.4.4 Mode of connection of auxiliary circuits P
B - auxiliary circuits can be opened with or without T - P
the use of a tool; in the case of withdrawable
parts is recommended that the opening is .
possible without the use of a tool;

76.5 ldentification P

7.6.5.1 Identification of the conductors of main and auxiliary circuits TP
- identification is the liability of the manufacturer, P
with the except ion mentioned in 7.6.5.2;

| - identification is heces-sary to be in harmony P
with the indications on the wiring diagrams and
drawings;
- |EC 80445 and {EC 60446 are applied, where N/A
appropriate; .

76.5.2 Identification of the protective conductor and of the neutral conductor of the main P
circuits
The protective conductor must be readily P
distinguishable by shape, location, marking or
colour; colour must be yellow / green;

- colouring is required to be used in case of an , - N/A
insulated single-core cable; ' ‘ ‘

- neutral conductor of main circuit should be P
readily distinguishable by shape, location,

marking or colour; light blue is recommended;

- the terminals for external protective conductors P
have to be marked according to IEC 60445;

graphical symbol, see No. 5019 of IEC 60417,

7653 Direction of operation and indication of switching positions P
Operational positions of components and devices P
are clearly identified
Direction of operation not in accordance with |EC N/A
60447: this direction is clearly identified

7.6.5.4 Indicator lights and push-buttons P
Colours of indicator lights and push-buttons indicator lights: red and green P
given in IEC 60073 are followed; push-buttons: red ( start ),

green (stop)
7.7 Internal separation of assemblies by barriers or partitions P
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One or more separation forms can be attained, separation form is 3a P
- protection to the adjacent functional units is N/A
required to be at least IP XXB;

- protection from one unit to an adjacent unit is N/A
required o be at least IP2X;

7.8 Electrical connections inside an assembly P

7.8.1 General P
The connections of current-carrying parts are p
not allowed to suffer undue alteration as a result
of normal temperature rise, ageing of insulation
materials and vibrations occurring in normal
operation X
-contact pressure in connections between current- P
carrying parts shail be sufficient and durable;

782 Dimensions and rating of busbars and insulated conductors ) P
The manufacturer makes the choice of cross- P
sections of conductors; current which must be
carried, the mechanical stresses to which they
are subjected, the way they are laid, the type of’
insulation and the kind of elements connected
are taken into account;

7.8.3 Wiring P

7.8.3.1 Insulated conductors are requited to be rated for - P
at least the rated U, of the circuit;

7.8.3.2 It is not aliowed to have intermediate splices or P
soldered joints in cables between two connecting |-
devices;

- connections have to be made at fixed : P
terminals as far as possible, : . .

7.8.3.3 Insulated conductors are required {o be P
adequately supported and not rest against bare
live parts or sharp edges;

7.8.3.4 Supply leads to apparatus in doors and covers P
shall be so installed that no mechanical
damages can occur as a result of movement of
a door/cover,

7.8.3.5 Soldered connections to apparatus are N/A
permitted only where provision is made for this
type of connection;

7.8.3.6 Mechanical securing is necessary where heavy N/A
vibration exist, soldering is not acceptable and
attention is drawn to support the conductors;

7.8.3.7 Generally only one conductor should be N/A
connected to one terminal, two or more only if
the terminals are designed for this purpose;

7.9 Requirements for electronic equipment supply circuits N/A
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7.9.1 input voltage variations N/A
1) The supply voltage range for battery sources N/A
is equal to the rated supply voltage £15 %,

2) The range of the input direct voltages is that N/A
rectified from a.c. voltage (see item 3 below),

3) The supply voltage range for a.c. sources is N/A
equal to rated input voltage +10 %;

4) Wider tolerances are subjected to agreement N/A
between manufacturer and user;

792 Overvoltages ) N/A
Supply overvoltages are as specified in fig. 1; N/A
- the assembily is requiréd to be designed so that N/A
its service ability in the case of overvoltages
below the values represented by curve 1 is )
ensured; N i

7.9.3 Waveform N/A
Harmonics of the input a.c. voltage supplying the _ N/A
assembly incorporating electronic equipment are
restricted in the following limits:

1) The relative harmonic content : £ 10%; N/A
2) Harmonic components shall not exceed the N/A
values given in fig. 2;
3) The highest periodic momentary value of the N/A
a.c. supply voltage is not allowed to be > 20%

- above of the peak value of the fundamental }

7.9.4 Temporary variations in voltage and frequency N/A
The equipment is required to operate without : N/A
damage in the following temporary variations: ' ‘ _

a) Voltage drops not exceeding 15 % of U, for N/A
no longer than 0,5;

b) Supply frequency deviation of up to £ 1 % of N/A
rated frequency;

¢) The manufacturer indicates the maximum N/A
admissible duration of an interruption of the

supply voltage for equipment;

7.10 Electromagnetic compatibility (EMC ) N/A

7.10.1 EMC environment N/A
Two sets of environmental conditions are The assembly is for: N/A
considered: A () the environment A
a) environment A related to LV non-public or () the environment B
industrial networks / locations / installations () both environments A and B
including highly disturbing sources;

b) environment B related to LV public networks
such as domestic, commercial and light
industrial locations / installations;
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7.10.2 Requirement for testing N/A
No EMC immunity or emission tests are required N/A

on the assembly if:

a) incorporated devices / components are N/A
designed for the specified environment in line
with the relevant EMC standards;

b) the internal installation and wiring are carried N/A
out in accordance with the instructions of the
device and component manufacturers;

7.10.3 Immunity , - N/A

7.10.3.1 No immunity testing is required for assemblies , ' N/A
not incorporating electronic circuits:

7.10.3.2 Assemblies incorporating electronic equipment: N/A
electronic equipment complies with the immunity
- e requirements of the relevant EMC standards and
is suitable for the EMC environment stated by the
assembly manufacturer,

In all other cases, the EMC requirements are N/A
verified by tests as mentioned in H.8.2.8. '
7.10.4 Emission N/A
7.10.4.1 Assemblies not incorporating electronic circuits: N/A
Requirements for the emissions are satisfied and N/A
no verification is necessary;
7.10.4.2 Assemblies incorporating electronic circuits: N/A
individual devices and components containing N/A

electronic equipment comply with the emission
requirements of the relevant EMC standards and
are suitable for the EMC environment stated by
the assembly manufacturer; - :

7.10.4.2.1 | Frequencies of 9 kHz or higher: N/A

Emissions do not exceed the limits specified in N/A
the relevant product standard, or

Emissions do not exceed the limits based on The assembly is for: N/A
table H.1 for Environment A and/or table H.2 for

; () the environment A
Environment B;

() the environment B
() both environments A and B

7.10.4.2.2 | Frequencies lower than 9 kHz: N/A

Assemblies incorporating electronic circuits which N/A
generate low-frequency harmonics on the main
supply comply with the requirements of IEC
61000-3-2 where applicable;

7.1 Description of the types of electrical connections of functional units N/A
The types of electrical connections can be () denoted code: N/A
denoted by a 3-letter code (letters F, D, W) , see | () the code not described
2.212;
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8 TEST SPECIFICATIONS

8.1 Classification of tests (type tests, routine tests) P
8.1.1 Type tests

o

Type tests can be carried out on the whole _| carried out on the assembly
assembly or on the parts of the assembly;

Type tests include the following:

-

a) verification of temperature-rise limits; See 8.2.1 below

b) verification of the dielectric properties; See 8.2.2 below

c) verification of short-circuit withstand strength; See 8.2.3 below

V|| OV|[O|T

d) verification of the effectiveness of the See 8.2 .4 below
protective circuit; .

e) verification of clearances and creepage See 8.2.5 below p
distances;

f) verification of mechanical operation; See 8.2.6 below P

g) verification of the degree of protection; See 8.2.7 below P

h) verification EMC _ See 7.10 and, if applicable, N/A
‘ . annex H

8.1.2 Routine tests (not applicable) N/A

8.1.3 Testing of devices and self-contained components incorporated in the assembly N/A

Type tests or routine tests are not required to be N/A
carried out, if devices/self-contained components
have been selected in accordance with 7.6.1 and
installed in accordance with the instructions of

their manufacturer;

8.2 Type tests

8.2.1 Verification of temperature-rise limits
8.2.1.1 “General -

General test arrangements:
- the test is normally carried out at In; 6300A
- the test may be carried out with the aid of
heating resistors of an equivalent power loss;

- the test on the individual circuits is made with
the type of current for which they are intended
and at the design frequency;

T|TV|TV,|O

Temperature-rise test on the main circuit rated N/A
above 800 A carried out at 50Hz are valid if the
rated current at 60 Hz is reduced to 95%

For rated currents up to 800 A, test carried out at N/A
50 Hz are normally applicable for 60 Hz

Verification of temperature rise limits for PTTA is N/A
made by test in accordance with 8.2.1, or by
extrapolation;

8.2.1.2 Arrangement of the assembly P

The assembly is arranged as in normal use; P
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- when testing individual parts or constructional P
units, the adjoining parts/units producing the
same temperature conditions as in normal use is

used;

8.2.1.3 Temperature-rise test using current on all apparatus , P
The test is made on representative combinations P
of circuits for which the assembly is designed,;
- incoming circuit have to be loaded to its rated P
current /n;,
- each outgoing circuit have to be loaded with its . P
In multiplied by the diversity factor;
- fuses are required to be fitted for the test with no fuses in the assembly N/A
fuse-links specified by the manufacturer;
-the power losses of the fuse-links used for the N/A
test have to be stated in the test report; - - -
- the size and disposition of external test P
conductors have to be stated in the test report;

8.2.1.3.1 | For values of test current < 400 A: | Stest, see Annex | P
-testcurrent .. A, S = .. mm? (from table 8) )

8.2.1.3.2 Far values of test current > 400 A< 800 A: N/A

-testcurrent .. A, Seq = .. mm°

82133 For values of test current > 800 A < 3150 A: Siest , 5€€ Annex | P
- -testcurrent .. A, S = .. mm? from table 9 or
as specified by the manufacturer,

82134 | Forvalues of test current > 3150 A:

Siest » S€€ Annex | P
as agreed between the manufacturer and user;

8214 Temperature-rise test using heating resistors with equivalent power joss N/A

‘ For assemblies with circuits having low-rated ' N/A
currents the power loss may be simulated by
means of heating resistors producing the same
amount of heat;

8215 Measurement of temperatures P
- thermocouples or thermometers are used for thermocouples used P
temperature measurement;

- for windings, method of measuring by N/A
resistance variation is generally used;

8.2.1.6 Ambient air temperature P
Thermocouples or thermometers are used, thermocouples used P

special agreement between the manufacturer
and user is needed if the temperature is not in
the given limits (+10 ...+40 °C); temperature = 25 °C

8217 Results to be obtained P

The temperature rise is not allowed to exceed detailed values, see Annex | P
the values given in table 2;
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- the apparatus is required to operate P
satisfactorily within the voltage limits specified for
them at the temperature inside the assembly;,

8.2.2 Verification of dielectric properties P

8.2.2.1 General P

Tests are made in accordance with: testing in accordance with p
8.222.8225

-8.2.2.6.1...8.2.2.6.4 if Uiy has declared;
-8.2.2.2..8.2.2. 5 in the other cases;

8.2.2.2 Testing of enciosures made of insulating material - N/A

An additional dielectric test is carried out for the | the testvoltage=..V N/A
enclosure, applied test voltage is equal to 1,5 x
the values indicated in table 10;

8.2.2:3 External operating handles of insulating material .. - . P

An additional dielectric test is carried out for the test voltage = 5250 V P
handles made of or covered by insulating '
material, applied test voltage is equal to 1,5 x
the values indicated in table 10;

8.22.4 Application and value of the test voltage P

The test voltage is applied: P
1) between all live parts and the interconnected
exposed conductive parts of the assembly, -

2) between each pole and all the other poles )
connected to the interconnected exposed
conductive parts of the assembly;

- the test voltage (sinusoidal waveform and a - P
frequency 45 Hz...62 Hz) is maintained for 5 s;
82241 - the test voltage for the main and directly Uest {for main) = 3500 V - P
' supplied auxiliary circuits is.givenin table 10; . | Ueq (for auxiliary) = V-
82242 - the test voltage for the auxiliary circuit not Utest = 2000 V P
directly supplied is indicated in table 11;
8.2.2.5 Results obtained P
No puncture or flash-over is allowed:; Tested and passed P
8226 Impulse voltage withstand test N/A
8.2.2.6.1 General conditions as specified in 8.2.2.6.1; N/A
8.2.26.2 | Testvoltages N/A
- are as specified in 7.1.2.3.2 and 7.1.2.3.3; N/A
- the test may be done using power frequency or N/A
d.c. voltage as given in table 13;
- equipment with overvoltage suppressing N/A
means is preferred to test with impuise voltage,
a) the impulse voltage 1,2/50 pus is applied N/A

three times for each polarity at intervals 1 s;
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b) N/A
- power frequency is applied during three cycles
in case ofa.c,,
- d.c. voltage is applied 10 ms for each polarity;
- clearances z the values of case A of table 14 N/A
may be verified by measurement, according to
the method described in annex F;
8.2.2.6.3 | Application of test voltages N/A
a) between each live part and the interconnected N/A
exposed conductive parts; ) B
b) between each pole of the main circuit and the N/A
other poles: )
c) between each control and auxiliary circuits not N/A
normally Connecfged to the main circuit and - the
main circuit,
- the other circuits,
- the exposed conductive parts,
- the enclosure or mounting plate;
d) for withdrawable parts in the disconnected N/A
position across the isolating gaps, between the
supply side and the withdrawable part and
between the supply terminal and load terminal;
8.2.26.4 Results to be obtained N/A
No unintentional disruptive discharge is allowed () no disruptive discharges N/A
during the tests; () detailed results, see ...
8.22.7 Verification of creepage distances N/A
- Shortest creepage distance is measured: g o  N/A
- between phases; N/A
- between conductors at different voltages; N/A
- between live and exposed conductive parts; N/A
The requirements of 7.1.2.3.5 apply the N/A
measured creepage distance with respect to
material group and pollution degree;
8.2.3 Verification of short-circuit withstand strength P
8.2.3.1 Circuits being exempted from the verification of short-circuit withstand strength N/A
The verification of short-circuit withstand N/A
strength is not required in the following cases:
8.2.3.1.1 - for assemblies having /., or Ic <10 kA: N/A
8.2.3.1.2 | -for assemblies protected by current-limiting N/A
devices having a cut-off current £ 17 kA at max.
prospective short-circuit current at the incoming
terminals of the assembly;
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8.2.3.1.3 | - for auxiliary circuits of the assembly connected N/A
to transformer whose short-circuit impedance is
z 4 % and whose rated power is:

< 10 kVA for Uy secona 2 100 V;

or £ 1,6 kVA for Uy secons’ < 110 V;

8.2.3.1.4 | -for all parts of the assembly which have already N/A

been subjected to type tests valid for conditions
in the assembly;

8.2.3.2 Circuits of assemblies of which short-circuit withstand strength is verified
Applies to all circuits not mentioned in 8.2.3.1;
82321 Test arrang'éments

The assembly is set up as in normal use; see Annex |
8.2.3.2.2 Performance of test — General

- if fuses are incorporated in test circuit, fuse-
links of the maximum current rating are used;

T|lOW|T}IOV|{UV|T

-the test circuit is connected to the input P
terminals of the assembly;

- the 3-phase assembly is connected on a 3-. P
phase basis;

- all the short-circuit withstand ratings is P
determined from calibration oscillogram at a
supply voltage equal to 1,05 x Us;

- for a.c. tests, frequency of the test circuit - P
during the short-circuit tests is f; £ 25%;

All parts to be connected to the protective P
conductor in service, are connected: B

1) for assemblies for use on 3-phase 4-wire

N/A
(TN-/TT-) systems with earthed star point: ’

- to the neutral point of supply or to the specified
artificial neutral;

2) for assemblies for use on 3-phase 3-wire as P
well as on 3-phase 4-wire {TN-/TT-/IT) systems:
-to the phase conductor least likely to arc to earth

- reliable device for detection of the fault current P
in the test circuit, except 7.4.3.2.2;

- prospective fault current in the fusible element P
circuit is 1500 A £10 % except the case of small
equipment or supply with artificial neutral;

8.2.3.2.3 | Testing of the main circuits P

For assemblies with busbars, the tests according P
to items a), b) and d) below apply;

For assemblies without busbars, the tests N/A
according to item a) applies;
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For assemblies where requirements of 7.5.5.1.2 N/A
are not fulfilled, item c) applies in addition;

a) Where an outgoing circuit includes a P
component which has not previously been

subjected to appropriate test, the test and test
method specified in the sub-clause a) applies;

- for testing an outgoing circuit, the associate P
outgoing terminals are short-circuited;

- for circuit-breakers having I, £ 630 A,a cable of N/A
0,75 m and S corresponding to the ln conventional
are included in the test circuit;

- the switching device have to be closed and P
- | held closed as normally in service;

- the test voltage is then applied once for time P
long enough to enable the short-circuit device in
outgoing unit to operate to clear the fault and for
not less than 10 cycles,

b) Assemblies containing main busbars are P
subjected to one additional test in accordance
with the sub-clause b);

- the short-circuit is produced in the point P
2 m+ 0,40 m distant from the nearest point of
supply; for the verification of lcw and Ipk this
distance may be increased on the described
presumptions .

- if the length of the busbars is less than 1,6 m N/A
and assembly is not intended to be extended, _
then the complete busbars are tested;

¢) A short circuit is obtained on the conductors P
connecting the busbars to a single outgoing unit;

- the value 61‘ the short-circuit current is same as ' . P
that for the main busbars;

d) If the neutral bar exists, it is subjected to one P
test to prove its strength in relation to the
nearest phase busbar including any joints;

- for the connection of the N-bar to the phase-bar P
the requirements of item b) of 8.2.3.2.3 apply;
- the value of test current in the neutral bar is P
60 % of the phase current during the 3-phase
test;

8.2.3.24 Value and duration of the short-circuit current P
a) For assemblies protected by short-circuit P

protective device the test voltage is applied for
time that the short-circuit device in outgoing unit
operates and for not less than 10 cycles;
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b) Assemblies not incorporating a short-circuit N/A
protective device in the incoming unit; for all
short-circuit withstand ratings, the dynamic and
thermal stresses are verified with a prospective
current, at the supply side of the protective
device, if any, equal to the value of Ioy, ok, lec OT
I assigned by the manufacturer;

- for Iy and Iy withstand tests any overcurrent N/A
release likely to operate during the test rendered

inoperative;

- all tests are made at the f, + 25 % and at the - N/A

power factor appropriate to the shori-circuit
current in accordance with table 4;

- the current is required to be within the tolerance N/A
+ 5 %/ 0 % and the power factor within the ‘
tolerance betwegan 0,0 and 0,05 in each phase;

- the current is applied for the specified time N/A
during which the r.m.s. value of its a.c.
component shall remain constant;

- for the conditional and fused short-circuit test, N/A -
the test is conducted at 1,05 times U, with
prospective currents, at the supply side of the
specified protective device, equal to the value of
lec OF If; tests at lower voltages are not permitted

8.2.325 Resd!ts to be obtained- ' P
After the tests: P
- not any undue deformation in the conductors
or busbars; -

- not any significant signs of deterioration in the
insulation of the conductors and the supporting
insulating parts;

- the detection device does not indicate a fault

current;

- no loosening of parts used for the connection
of conductors;

After the tests: P
- the conductors are not separated from the
outgoing terminals;

- any distortion of the busbar circuit or the frame
of the assembly which impairs normal insertion
of withdrawable or removable units are deemed
failure;
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Verdict

- additionally after the test of 8.2.3.2.3 a) and
tests incorporating protective devices, the tested
equipment is required to withstand the dielectric
test of 8.2.2 at a voltage for the after test
condition prescribed in the relevant standard for
the appropriate short-circuit test, as follows:

a) between all live parts and the frame of the
assembly, and

b) between each pole and all other poles
connected to the frame of the assembly;

- these tests are carried out with any fuses
replaced and with any switching device closed;

8.2.3.2.6

For PTTA, the verification of short-circuit
withstand strength is made either by test in
8.2.3.2.1108.2.3.2.5, or by extrapolation from
similar type-tested arrangements;

N/A

8.2.4

Verification of the effectiveness of the protective circuit

8.2.4.1

Verification of the effective connection between the exposéd conductive parts of

the assembly and the protective circuit

The different exposed conductive parts of the
assembly have to be effectively connected to the
protective circuit;

The resistance between the incoming protective
conductor and the relevant exposed conductive
parts is not allowed to exceed 0,1 Q ;

- verification is made using a resistance -
measuring instrumentarrangement which is
capable of driving a current of at least 10 A a.c.
or d.c. into an impedance of 0,1 Q between the
points of the measurement;

current used for
measurement: 10 A;

measured resistance
value(s): 0.0372 Q

8242

Verification of the short-circuit strength of the protective circuit by test

| -(does not apply for circuits mentioned in 8.2.3.1) -

- N/A

A single-phase test supply is connected to the
incoming terminal of one phase and to the
terminal for the incoming protective conductor ;

- a separate test is made for each representative
outgoing unit, with a bolted short-circuit
connection between the corresponding outgoing
phase terminal of the unit and the terminal for the
relevant outgoing protective conductor;

- each outgoing unit on test is provided with that
protective device among those intended for the
unit which lets through the maximum value of
peak current and 12;

- the frame of the assembly is insulated from
earth for this test;

- the test voltage is equal to the single-phase
value of the Us;
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- the value of prospective short-circuit current P
used is 60 % of the value of that of the 3-phase
short-circuit test of the assembily;

- all other conditions are as in 8.2.3.2; P
8.2.4.3 Results to be obtained P
Not any significant impairs in the continuity and P

the short-circuit withstand strength of the
protective circuit;

825 Verification of clearances and creepage distances P
Clearances and creepageé distances have to ' P
comply with the values in 7.1.2;

8.2.6 Verification of mechanical operations P -
The test is not made on such devices which have N/A

already been type tested according to their
relevant specifications provided that mechanical
operation is not impaired by their mounting;

- for parts which need a type test, mechanical P
operation is verified after installation; number of
operating cycles is 50.

-the operation of the mechanical interlocks P
associated with these movements are checked
at the same time;

- -the test is passed if the operating conditions of

- P
the apparatus, interlocks etc. have not been
impaired and if the effort required for operation
is practically the same as before the test; )

8.2.7 Verification of degree of protection P
The degree of protection (IP Code) is verified i in . : P
accordance with IEC 60529; ‘ )

- after the test for water ingress, the dielectric N/A
properties is verified by test in accordance with

8.2.2, if necessary;

- the test device for IP 3X and IP 4X and the N/A
type of support for enclosure during the IP 4X

test have to be stated in the test report;

- assemblies having a degree of protection of N/A
IPSX are tested according to category 2;

- assemblies having a degree of protection of N/A
IP6X are tested according to category 1;

8.2.8 EMC tests N/A
For EMC tests see H 8.2.8 N/A

8.2.9 Verification of the resistance of insulating materials to abnormal heat and fire N/A
Glow-wire test carried out according to IEC 60695-2-10 and IEC 60695-2-11 N/A
Glow-wire test (960 °C) for parts necessary to N/A

retain current-carrying parts in position
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No visible flames and no sustained glowing, or if N/A
flame and glowing, extinguish within 30 s .............. :
Glow-wire test (650 °C) for parts not necessary to N/A
retain current-carrying parts in position including
parts necessary to retain the protective conductor
No visible flames and no sustained glowing, or if N/A
flame and glowing, extinguish within 30 s ..............:

8.3 Routine tests (in responsibility of the manufacturer, not applicable in type testing) N/A
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Annex H N/A

H8.28 EMC tests N/A
Assemblies or parts of them which do not fulfil the requirements of 7.10.2 a) and N/A
b) are subjected to the following tests as applicable;
Emission and immunity tests are carried out in N/A
according with the relevant EMC standard (see
tables H.1, H.2, H.3 and H.4)
The manufacturer has specified any additional N/A
measures necessary to verify the criteria of N
performance for the assemblies if necessary

H8.2.8.1 | Immunity tests . N/A

H 8.2.8.1.1| Assemblies not incorporating electronic circuits N/A
No tests are necessary ‘ CN/A

H 8.2.8.1.2| Assemblies incorporating electronic circuits N/A
Tests for EMC immunity for Environment A (Table H.3) N/A
Electrostatic discharge immunity test (IEC 61000-4-2) N/A
Test level required: N/A
- air discharge: + 8 kV N/A
- contact discharge: + 4 kV . N/A
Performance criterion: B N/A
Radiated radio-frequency electromagnetic field immunity test (IEC 61000-4-3) at N/A
80 MHz to 1 GHz and 1,4 GHz to 2 GHz
Test level required: 10 V/im N/A
Performance criterion: A _ - : S - N/A
Electrical fast transient/burst immunity test (IEC 61000-4-4) N/A
Test level required: N/A
- supply ports: £ 2 kV N/A
- signal ports including auxiliary circuits: £ 1 kV N/A
Performance criterion: B N/A
1,2/50 ps and 8/20 ps surge immunity test (IEC 61000-4-5), not required for N/A
equipment and/or input/output ports with a rated d.c. voltage of 24 V or less
Test level required: N/A
-+ 2 kV (line to earth) N/A
-+ 1 kV (line to line) N/A
Performance criterion: B N/A
Conducted radio-frequency immunity test (IEC 61000-4-8) at 150 kHz to 80 MHz N/A
Test level required: 10 V N/A
Performance criterion: A N/A
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Immunity to power-frequency magnetic fields (IEC 61000-4-8) N/A
Test level required: 30 A/m, applicable only to N/A

apparatus containing devices susceptible to
magnetic fields

Performance criterion: A ' N/A
Immunity to voltage dips and interruptions (IEC 61000-4-11) N/A
Test level required: N/A
1) 30 % reduction for 0,5 cycles N/A
- |2) 60 % reduction for 5 and 50 cycles - N/A
3) 95 % reduction for 250 cycles N/A
Performance criterion: - N/A

1) B N/A
2)C N/A
3)C N/A
Immunity to harmonics in the supply (IEC 61000-4-13) N/A
No requirements : '

Tests for EMC immunity for Environment B (Table H.4) N/A
Electrostatic discharge immunity test ({EC 61000-4-2) N/A
Test level required: - N/A
- air discharge: = 8 kV N/A
- contact discharge: %4 kV N/A
Performance criterion: B ) N/A
Radiated radio-frequency electromagnetic field immunity test (IEC 61000-4-3) at N/A
80 MHZ to 1 GHz and 1,4 GHz to 2 GHz _ A
Test level required: 3 V/m ‘ B N/A
Performance criterion: A N/A
Electrical fast transient/burst immunity test (IEC 61000-4-4) N/A
Test level required: N/A
- supply ports: £ 1 kV N/A
- signal ports including auxiliary circuits: + 0,5 kV N/A
Performance criterion: B N/A
1,2/50 ps and 8/20 s surge immunity test (IEC 61000-4-5), not required for N/A
equipment and/or input/output ports with a rated d.c. voltage of 24 V or less
Test level reguired: N/A
-+ 0,5 kV (line to earth) N/A
-+ 1 kV (line to earth), for mains supply input port N/A
-+ 0,5 kV (line to line) N/A
Performance criterion: B N/A
Conducted radio-frequency immunity test (IEC 61000-4-6) at 150 kHz to 80 MHz N/A
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Test level required: 3V N/A
Performance criterion: A N/A
Immunity to power-frequency magnetic fields (IEC 61000-4-8) N/A
Test level required: 3 A/m, applicable only to N/A
apparatus containing devices susceptible to
magnetic fields
Performance criterion: A N/A
Immunity to voltage dips and interruptions (IEC 61000-4-11) N/A
Test level required:- N/A
1) 30 % reduction for 0,5 cycles N/A
2) 60 % reduction for 5 cycles N/A
3) 95 % reduction for 250 cycles N/A
Performance criterion: N/A
1B N/A
2)C N/A
3)C N/A
Immunity to harmonics in the supply (IEC 61000-4-13) N/A
No requirements

H8.28.2 Emission tests

© N/A

H 8.2.8.2.1| Assemblies not incorporating electronic circuits N/A
- No tests are necessary ‘ - N/A

H 8.2.8.2.2| Assemblies incorporating electronic circuits (see 7.10.4.2) N/A
A Emission limits for Environment A (Table H.1) » v _ N/A
Radiated emissions (IEC 61000-6-4 or CISPR 11, Class A, Group 1) N/A

Frequency range: 30-230 MHz N/A

Limits: 30 dB (uV/m) quasi peak at 30 m N/A

Frequency range: 230-1000 MHz N/A

Limits: 37 dB (pV/m) quasi peak at 30 m N/A

Conducted emissions (IEC 61000-6-4 or CISPR 11, Class A, Group 1) N/A

Frequency range: 0,15-0,5 MHz N/A

Limits: 79 dB (pV) quasi peak N/A

Limits: 66 dB (V) average N/A

Freguency range: 0,5-5 MHz N/A

Limits: 73 dB (uV) quasi peak N/A

Limits: 60 dB (pV) average N/A

Frequency range: 5-30 MHz N/A

Limits: 73 dB (pV) quasi peak N/A
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Limits: 60 dB (uV) average N/A
Emission limits for Environment B (Table H.2) N/A
Radiated emissions (IEC 61000-6-3 or CISPR 11, Class B, Group 1) ‘ N/A
Frequency range: 30-230 MHz N/A
Limits: 30 dB (uV/m) quasi peak at 10 m l N/A
Frequency range: 230-1000 MHz N/A
Limits: 37 dB (uV/m) quasi peak at 10 m | N/A
Conducted emissions (IEC 61000-6-3 or CISPR 11, Class A, Group 1) N/A
- | Frequency range: 0,15-0,5 MHz " ~ N/A
Limits: 66 dB (uV) — 56 dB (uV) quasi peak ) - N/A
Limits: 56 dB (uV) — 46 dB (pV) average N/A
Frequency range: 0,5-5 MHz _ o N/A
Limits: 56 dB (pV) quasi peak N/A
Limits: 46 dB (uV) average N/A
Frequency range: 5-30 MHz . N/A
Limits: 60 dB (uV) quasi peak N/A
Limits: 50 dB (uV) average N/A
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Annex | P
8.2.1 Verification of temperature-rise limits P
Ambient air temperature ('C) ............. :+10~+40 25 P
Testing current (A)..................: main circuit 6300 6300 P
Connecting conductor (mm?x M) e : 3 bar 2000x5,0 =
3 bar 2000%3
Testing current(A)....................branch 1 2880 2880 P
Connecting conductor(mm?x m) .........cc..ococovol 3 bar (10;100)%,5 p
3 bar (10x100)x3
- Testing current(A)....................branch 2 1440 1440 P
Connecting conductor(mm?x m):2 bar (5x100)x3 2 bar (5%100)x3,5 P
Testing current(A).........c.oococoo... .:;outgoing 1 540 . 540 P
Connecting conductor(mm?x m)......: 2 bar 185x2 2 bar 185x4 P
Testing current(A).....................- outgoing 2 360 360 P
Connecting conductor(mm?‘x m)...... e 240%2 240%4 P
Testing current(A)....................... outgoing 3 180 180 P
Connecting conductor(mm?®x m)................ :95%2 95x4 P
Testing current(A) ........cocoo....... .outgoing 4 72 . 72 P
Connecting conductor(mmzx M)t 25%1 25%4 P
Testing current(A)..................... outgoing 5 90 90 P
Connecting conductor(mm?®x m)................: 351 35x4 P
Testing current(A)..................... outgoing 6 90 90 P
Connecting conductor(mm?x £1) FOUUUTU 1 35x1] 35%4 P
Testing current(A)....................; outgoing 7 90 90 P
Connecting conductor(mm?x m)................: 35x1 35x4 P
Testing current(A).................o load 1 480 480 P
Connecting condLlc:tor(mm2>< m....... . 2 bar 150%2 2 bar 150%4 P
Testing current(A)............................Joad 2 78 78 P
Connecting conductor(mm?®x m)................ : 25%1 25%4 P
'Temperature rise test point A B C P
a1: Input terminals of main circuit-breaker <70K... 53 60 53 P
a2: Output terminals of main circuit-breaker <70K: 59 63 59 P
a3: Bus fixed junction (1) 70K............... 51 55 54 P
a4 Bus fixed junction (2) 70K, : 55 57 56 P
a5: Bus fixed junction (3) 70K, 54 57 54 P
a6: Bus fixed junction (4) 70K, : 57 60 59 P
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Temperature rise test point A B C P
o e of Srobreer et 1 s | @ | @ | e
SR T T i
oo ST S T s [ v | w |
S T T i
a11: Bus fixed junction (5) <7TO0K......................... : 54 55 52 P
%2}( Input te.TTlnals of circuit-breaker outgomg 1 's 48 47 43 b
o N R N
Do e S creiresieronana ] @ | 4 | w2 P
oo T TS e | w0 | |
%i Input te.t.fr.t-w-mals of circuit-breaker outgoing 3 S 40 42 41 =)
A ??'.r.‘?.‘?f”ff.s..?f.‘“iff?ff‘f.?f??f?i.‘.’.‘ff?‘.’.'ﬁ‘?’? G L P
?SBK Input temea!s of circuit-breaker outgoing 4 S ag 39 36 p
1s D ??f’.‘.‘.‘f‘ff?.‘f’f..‘?ff?ff'f‘.?f???‘ff.‘_’.‘_‘f?‘.”.’,’.‘?..“ Gl I P
SRR T T P
A T T P
Butgoing 4 05K o e | 28 | w0 | 2 P
igoing 8 265K o o R R e | 29 | i
E St T T P
SRRt T T i
A T T i
R T T I P
a28: Metal enclosures and covers < 30K............... 17 P
229 Insulation handle of Incoming CIrcu:t-breaker g
5K, oot 12 P
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Temperature rise parameters diagram

Incoming Feed cabinet Control cabinet
cabinet (Rated diversity factor 0,9) (Rated diversity factor 0,9)
Circuit . . Distribu Distribu-
Main | Mian tion | Branch | Branch | Load 1 i Outgo- | Outgo- | Outgo- | Outgo- | Outgo- | Outgo- | Outgo- | Load
-tiol ion
circuit | busbar 1 2 ing 1 ing2 ing 3 ing 4 ing & ing 6 ing7 2
busbar busbar
Rated circuit ’ .
6300 | 6300 4800 3200 1600 / 1500 600 400 200 80 100 100 100 /
current (A .
Test current
@) 6300 | 6300 4800 2880 1440 480 1500 540 360 180 72 90 90 90 78
The
deviation
between test
0 0 0 0 0 / 0 0 o] 0 0 0 0 Q /
current and :
require -
current (%)
Connect-ing 3bar | 2bar 3
2 bar 2 bar
conductor 3 bar 2000+ / (10x (5x 150 / 185 240 95 25 35 35 35 25
(mm?) 100) | 100)

Short circuit test line and the short-circuit point diagram

Testing items of short-circuit withstand strength

Terminals connected o the

power supply

Terminals short circuit

Verification of short-circuit breaking of incoming cabinet MT63 H1 6300A 1 2
Verification of short-circuit withstand strength of the main busbars 1 2
Verification of short-circuit breaking of feed cabinet branch 1 MT32 H2 3200A 1 4
Verification of short-circuit breaking of feed cabinet branch 2 MT16 H2 1600A 1 5
Verification of short-circuit breaking of control cabinet cutgoing 1 NS630H 630A 1 6
Verification of short-circuit breaking of control cabinet outgoing 2 NS400H 400A 1 7
Verification of short-circuit breaking of control cabinet ou@)iﬂg 3 NSX250H 250A 1. 8
Verification of short-circuit breaking of control cabinet outgoing 4 NSX160H 150A 1 9
Verification of short-circuit breaking of control cabinet outgoing 6 NSX100H 100A 1 10
Verification of short-circuit withstand strength of feed cabinet distribution busbars 1 3
Verification of short-circuit withstand strength of control cabinet distribution busbars 1 12

Verification of short-circuit strength of the protection circuit of incoming cabinet
MT63 H1 6300A

1 phase C and 15

2 phase C and the

frame

Verification of short-circuit strength of the protection circuit of feed cabinet branch 2 5 phase C andthe
MT16 H2 1600A 1 phase C and 18 frame

Verification of short-circuit strength of the protection circuit of control cabinet 11 phase A and the
outgoing 7 NSX100H 100A 1phase Aand 15 frame

Verification of short-circuit withstand strength of the N busbars

1 phase C and 13

2 phase C and 14
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Annex J Component List
1. Switch electrical appliances and components

L . Manufacturer ( Factory )/ CCC
. P - -
No arts name Type-specification Quantity Certificte No.
Schneider Shanghai Power
MT63 H1 6300A lcu=lcs=100kA 1 Distribution Elec. App.Co., Ltd.
Air circuit- 2002010307003581
breaker MT32 H2 3200A Icu=lcs=100kA 1 Schneider Shanghai Powver
e Distribution Elec.App.Co., Ltd.
1 MT16 H2 1600A icu=lcs=100kA 1 2002010307003580
NSE30H 630A lcu=ics=70kA 1 Schneider (Beijing) Medium &amp;
NS400H 400A lcu=lcs=70kA 1 Low Voltage Co., Ltd.

Moulded case 2002010307001566
circuit-breaker NSX250H 250A lcu=lcs=70kA Schneider (Beijing) Medium &amp:

. NSX160H 150A lcu=ics=70kA Low Voltage Co “Ltd.

| | NSX100H 100A lcu=Ics=70kA 2008010307280177

NN | s

o . ' ; Schneider Shanghai Industriak Control |
z A.C. contactor LC1D65A 80A 1 Co.Ltd. 2012010304527 875
Thermal A . Schneider Shanghai Industrial Control
3 overload relay PReD3322C BOA-T0AA 1 L 2005010505168
BLOKSET Enclosures
4 Enclosures { enclosures plate thickness: 3 Beijing First Switchgear Co ., Ltd.
2.0mm)
BH-0.66 7000/5A 3
BH-0.66 4000/5A 3
BH-0.66 2000/5A 3 . . .
5 traii;gi:,er BH-0.66 B800/5A y Zhejiang CHINT EBLL:(Ijld;ng Electrics Co., |
BH-0.66 400/5A 1 '
BH-0.66 250/5A 1 .
BH-0.66 100/5A 4
2. Busbar and Insulated conductor
: e Manufacturer ( Factory ) / CCC
No. Parts name Material name Type-specification Certificte No.
1| Main switch input - TMY-8x ( 10mmx100mm)
output bushar -
5 Nain busbar : : TMY-6% ( 10mmx=100mm )
Copper + (5mmx100mm )
3 N busbar busbar | MY (10MMXT00mm ) g i Shaped Copper
( Bare TMY-6mmx60mm Electric Co., Ltd
4 PE busbar copper ) TMY-2x (10mmx100mm ) h
Distribution busbar
5 . TMY-10mmx=100mm
of Control cabinet
Distribution busbar
© | ofof Feed cabinet TMY-3% (10mmx100mm )
Insulated PVC insulated 2 2 Jinshan Electric Wire & Cable
’ conductor conductor BVR-2.5mm™. 70mm” | 1 Tianjin 20020101050 14393
3. Supporting insulating parts and Connectors ~
No. Parts name Material name Type-specification Manufacturer ( Factory )
6% ( 10mmx100mm)+
Supporting | Glass.Cloth Laminates Smmx100mm | Yueqing City Haitan Huayuan
1 insulating 970mmx50mmx=20mm . Complete Set of Equipment
part 990mmx*40mmx20mm Fetting Factory
Insulator ( DMC Material ) M8, M10
5 Insulating PC / Hebei Tianrun Electrical
barrier Engineering Co., Lid
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100KA three poles prospective current oscillogram

The oscillogram No.: S13187201
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100KkA verification of short-circuit breaking The oscillogram No.: $13187203
The parameters of the prospective current:  U=450.5V 1=101.7kA/Ip=229.1kA  COS@=0.17
Ip=190.7kA 1t=316.4x10%A%s
1.320 kV
-1.320kV - - .
1.320 kV )
A AN AN A A AN AW AW AN A
Ub: e PO A / ) \ \ \ \ \ / N -
° NAVATAVAVAVAVAYRVAY
-1.320 kV
1.320 kV ~ Lo - . }
S
-1.320 kV ) :
300.0 kA '
: S
-300.0 kA
1.320 kV
. e AVAVAVAVAVAVAVAVAVAVANSSS
-1.320 kv )
300.0 kA
Ib - V\/
-300.0 kA
1.320 kv
-1.320 kV
300.0 kA
c A \ f
-300.0 kKA
1.320 kV
-1.320 kV
Sweep#: 1 |-072.8ms ' ) ‘ 50.00 ms/div ' f [ 427.2ms
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The oscillogram No.:S13187204
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85kA three poles prospective current oscillogram

584.7 ms

U=451.2V 1=86.5kA/Ip=190.9kA COS(=0.18
I
AN R
: AR
IR AR
!
/\\ LN ' /\
Hf\f\f\p\ﬁm M\\
.b AT
\/ \/\/ /
/\/\/\
‘ U /\r |
VUV
Sj::pzkf 084.7 ms 50.00 msciv
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85kA verification of short-circuit breaking The oscillogram No.: $S13187206
The parameters of the prospective current: U=451.2V  [=86.5kA/Ip=190.9kA  COS¢=0.18
Ip=174.2kA 12t=232.6x10%A%s
1.320 kV
WAV
Uab v
-1.320 kv
1.320 kV
un. » ;f\ f’p\;- f \ f -l \ /A\ /ﬂ\ [ /A\\ oA )
C e W { H AR A U e .
| ARVAVAVAYAVAVAVAVAVAVE
-1.320 KV -
1.320 kv
PR AN AT AT AN AT AU A AN AR AT AN
Uca —y Vo \/ [ A /" [ \/ Vol N .
AYRVAVAVAVAVAVAVAVAY
-1.320 kV
255.0 kA
ia N
-255.0 kA
1.320 kV
e SAVAVAVAVAVAVAVAVAVAVA S o
-1.320 kv
255.0 kA -
b \/\/
- 255.0KA )
1.320 kV
- T AVAYAVAVAVAVAVAVAVAVASEEE e
-1.320 kv
255.0 kA
Ic v/\
-255.0 kKA
1.320 kv
. AN
-1.320 kv
Sweep# 1 |-074.5ms 50.00 ms/div 425.5ms
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85kA verification of short-circuit breaking The oscillogram No.: S13187207
The parameters of the prospective current: U=451.2V  |=86.5kA/Ip=190.9kA  COS¢=0.18
Ip=149.5kA 12t=188.6x10%A%s
1.320kV
fl
AN
-1.320 kV
1.320 kV
—{\ AT YAY AV ———
4 dv vvvvvv
-1.320 kV
1.320 kV
, A A AAA ANAWINAN
Uca B VU S — R
N AVRVAVAVATAVAVAVAVAYER -
-1.320kV
255.0 kA
la /\\/
-255.0 KA
1.320 kV
A :
o NN
-1.320 kV
- 255.0 kA -
b w
255.0 kA - - '
1.320 kV
o IAVAVAVAVAVAVAVAVAVAV S
-1.320 kV
255.0 kKA
lc /\/\
-255.0 kKA
1.320 kv
. R AVAVAVAVAYAVAVAVAVAVANEES
-1.320 kV
Sweept: 1 |-0926ms ’ ‘ ‘ 50.00 ms/div ' 407.4ms
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30KA three poles prospective current oscillogram The oscillogram No.: S13187208
U=450.4V [=30.6kA/Ip=63.7kA COSp=0.22

90.00 kA

AARAAAR A
A A A A A A A

S i H

N AT AR TR TR

IVUVUVUV UV

-90.00 kA
90.00 kA

-90.00 kA
90.00 kA

-80.00 kA

Sweep#: 1 |0933ms | ’ ’ ‘ 50.00 ms/div " 593.3ms
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The oscillogram No.: $13187209
T=1.028s

30.6kA/Ip=63.7kA

!

Page 51 of 63
940.2x10%A%s

12t

63.5kA

Ip

2.10s

200.0 ms/div
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90.00 KA

30kA verification of three poles short-circuit withstand strength

The parameters of the prospective current: U=450.4V

90.00 kA
90.00 kA
-90.00 kKA

90.00 KA

la
Ib
Ic

0.10s
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30kA verification of short-circuit breaking The oscillogram No.: $13187210
The parameters of the prospective current: U=450.4V I=30.6kA/Ip=63.7kA COSp=0.22
Ip=51.2kA 12t=13.0x108A%s

1.320 kV

A W/W\/W
u/\ V
-1.320 kv .
1.320 kv )
. A AWAWARA AN /\/
Ubc / — =
\/\/VV\/V\/\/\/V

-1.320 kV

1.320 kV LR - - .
A~

-1.320 kV .

90.00 kA
i A

-90.00 kA

1.320 kV -

-1.320 kV

90.00 kA
b V\ :

-90.00 kA

1.320 kv
" ENAVAVAVAVAVAVAVAVAVAVAVYS

-1.320 kv

90.00 KA
ic

’\M/

-50.00 kA

1.320 kV
« NVAVAVAVAVAVAVAVAVAVAVAV A

-1.320 kV

Sweep#: 1 [-102.4ms " ] ' 50.00 ms/div ‘ 397.6ms
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30kA verification of short-circuit breaking The oscillogram No.: S13187211

The parameters of the prospective current. U=450.4V [=30.6kA/Ip=63.7kA COSp=0.22

Ip=45.3kA 12t=11.6%x10%A%s
1,320 kv
| J
MWAANANN—
1,320 KV ) .
1.320 kV i
CANAAANANNANN S
Ub TR U S U A U N A U AR U W N B
) JRVAVERVEAVEAVIVIVIRVIRVIRVARY,
1.320 kV B
17320 kv _ L . . )
AN~
11,320V .
90.00 kA ‘
la J\\/
--90.00 KA
1.320 kv
a NN
: a N _
1,320 KV
9000 kA
" AN
-90.00 KA
1.320 kv
(
1.320kV
90.00 kA
ic \/
-90.00 kA
1.320 KV
|
Uc FM/MW\NV\/V\/\W T T
1,320 KV
Sweep#: 1 -122.4ms

50.00 ms/div ' ’ ' T 3776ms
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30KkA verification of short-circuit breaking The oscillogram No.: $13187212
The parameters of the prospective current: U=450.4V 1=30.6kA/Ip=63.7kA COSp=0.22
lp=37.6KA ‘ 12t=6.7x10°A2s
1.320 kv
AVAVAVAVAVAVAVAVAVAVAYAVeonny
\
- -1.320kV - B
| 1.320 kV :
Ub /‘T\/\/\/\/\/\/\/\/\W/\/\ —_
ARVAVAVAVAVAVAVAVAVAVAVASSN.
-1.320 kV
13206V P - : - <. .-
AWV
-1.320 kV . - » : ,
90.00 kA
la /\
-90.00 kA
1.320 kV -
: AVAVAYAVAVAVAVAVAVAVANESS
-1.320 kv i
90.00 kA
b ‘ \/
-90.00 kA
1.320 kV
o PV AVAVAVAVAVAVAVAVAVAVASSS
-1.320 kV
90.00 kA
ic "\
-90.00 kA
1.320 kV
M~
« NAVAVAVAVAVAVAVAVAVAVAY
-1,.320 kV
Sweept: 1 |1224ms i ‘ ' 50.00 ms/div 377.6ms
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30KkA verification of short-circuit breaking The oscillogram No.; 513187213
The parameters of the prospective current: U=450.4V 1=30.6kA/Ip=63.7kA COSp=0.22
lp=31.2kA 12t=3.5%108A%s
1.320 kV
WWWNN——
-1,:32{) kV - ’ -
1.320 kV
| AWAWAWAWAwAWAWA
Ubc !
vavvaVVvv
-1.320 kV
; 1.320 kV s - : -
MAANNN
-1.320 kv ’
90.00 kA
la \/
-90.00 kA
1.320 kV
- NAVAVAVAVAVAVAVAVAVAVAVARS
-1.320 kv )
§0.00 kA
) A
-90.00 kA
1.320 kV
v ANNNNNNNNNNN
-1.320 kV
90.00 kA
lc \V
-90.00 kA
1.320 kV
o NANNNNANNNNNN———
-1.320 kv
Sweep#: 1 [-1029ms ' ‘ ' 50.00 ms/div 397.1 ms
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30KA verification of short-circuit breaking The oscillogram No.: $13187214

The parameters of the prospective current: U=450.4V 1=30.6kA/Ip=63.7kA COSp=0.22

lp=24.2kA 12t=2.0x108A%s

1.320 kv

Uab

-1.320 kV

A~

1.320 kv

Ubc

-1.320 kV

f\ AN AR AR AR AR ARAN
vvvvvvvvvvvf\

1.320 kv

Uca

-1.320 kv

AWVAN—

90.00 kA

-90.00 kA

1320kV

-1.320 kv

Mvvvvvvvvvymfef

90.00 kA

-90.00 kA

1.320 kv

Ub

-1.320 kv

PANNNANNNNNN——

90.00 kA

-90.00 kA

1.320 kv

Uc

-1.320 kV

NAVAVAVAVAVAVAVAVAVAVALSSS S

Sweep#: 1

-094.7 ms ‘ 50.00 ms/div 405.3 ms

TRF No. IECEN60439_1B



Page 57 of 63

Report No. C-034-AY021873-2013-S

B0KA single pole prospective current oscillogram

The oscillogram: S13187215

U=259.7V 1=61.4kA/Ip=134.6kA COSe=0.17
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Verification of short-circuit withstand strength of N busbar  The oscillogram No.: $13187216
The parameters of the prospective current: U=259.7V [=61.4kA/Ip=134.6kA COSp=0.17
Ip=132.4kA 12t=3912.56%10°A% T=1.068s
180.0 kA
L PR l
| i
Ic an
r
-180.0 kKA
Sweep#: 1 |0.06s ' ' ' ‘ 200.0 ms/div ' ' ‘ ' 206
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The oscillogram No.: 513187217
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Verification of short-circuit strength of the protection circuit (Incoming cabinet)
The parameters of the prospective current:  U=259.7V 1=61.4kA/Ip=134.6kA COSe=0.17
Ip=125.3kA I’t=169.4%10°A%s
1.320 kV
AANAN
. | wavvvvvvv\//“ ‘‘‘‘‘‘‘‘
-1.320 kV
180.0 kA
i
|
Al
- A A
lc —j / \\ f
~180.0 kA
1.320 kV
)
|
) /\ ﬁ \W \MA
V |
-1.320 kV
Swee#: 1 |-084.3 ms 50.00 ms/div “ 415.7 ms
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51kA single pole prospective current oscillogram

The oscillogram No.: $13187218
U=260.3V I=52.5kA/Ip=112.8KA COSp=0.17
153.0 kA
1
|
g H i ohf Bk h
EREEN
N
. 1
T
AN N \ | |
| L] |
WAARREa
\} . \1 .
-153.0 kA
Sweep#: 1 |088.5 ms 50.00 ms/div 588.5 ms

TRF No. IECENB0439_1B



Page 61 of 63 Report No. C-034-AY02187 3-2013-S

Verification of short-circuit strength of the protection circuit ( Feed cabinet) The oscillogram No.: 813187219
The parameters of the prospective current: U=260.3V =52 5kA/Ip=112.8kA COSe=0.17
Ip=97.2KA 1’t=71.0%x10°A%s
1.320 kV

' M/\/w[\/\q/\
) \/U v\\/\/\/\/

-1.320 kV
153.0 kA

153.0 kA
1.320 kv
1320 kV

Sweept: 1 | -0947ms ‘ ‘ ‘ 50.00 ms/div ' ' ' " 405.3ms
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18kA single pole prospective current oscillogram

The oscillogram No.: 813187220—‘

U=260.1V [=18.6kA/Ip=37.0kA COSp=0.28
O 1
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50.00 ms/div
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Verification of short-circuit strength of the protection circuit ( Control cabinet) $13187221
The parameters of the prospective current: U=260.1V  1=18.6kA/Ip=37.0kA COS¢p=0.28
Ip=24.2kA

1%=3.8x10%A%s
AR A
vK/\/vav\/vv\/

-54.00 kA
1.320 kv

A

yigigl ﬂ
o i \\N ‘vﬁ \/\\/ /WWN

-1.320 kV

Sweep#: 1 -083.1ms

T T T T
50.00 ms/div 416.9 ms
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