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

Report Reference No. .....cooveirnenct C-034-AY020265-2013-3 . .
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Witnessed by (name+signature)........ Zhou Yuan Z}tOIAYKWL ...............................
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o 3{000 Jlngshggpng§oad Jinan, Shandong, P.R.China

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

Applicant’s name ..................occennd Belﬁ\g Far ngggear Co., Ltd.

AdAress.....ooiiviinrieecnre e : Econormc technigue in Beijing development area east wreath inside
road A No. 1

Test specification:

SANAA roveevreeererererirecenr st IEC 60439-1:1999 (4" Edition) + A1:2004

Test procedure....cccccevvcvveviceeeeneel. CB Scheme

Non-standard test method.............. N/A -

Test Report Form No..........cee......... IECENG0439_1B

Test Report Form(s) Originator .........  IMQ
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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...............l :

Trade Mark .....covvvceveeeiicccree e : /

Manufacturer........ooeeveeeee e : 5 Beijing First Switchgear Co., Lid..
Model/Type reference........coveeeveeveeicnvriennnn, T MNS

Rating(s) ..ovvvvrrveeeriiers it sesees e ssnans : Ue=415V a.c.; Ui=1000 V a.c.; 50Hz; IP40

Main busbar /n = 4000A, fow = 80kA;

‘Distribution busbar of Feed cabinet In = 3000A, lcw = 50KA,;
Distribution busbhar of Control cabinet /in = 1000A, Jew =
30kA;

Copy of marking plate

The front view of the sample The front view of Internal structure

e

Nameplate

E.
The back view of Internal structure

Sﬁmmary of testing:

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

TRF No. IECENG0439_1B
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Test item particulars

External design..........o.oooo s mutticubicle
Place of installation ... 1. indoor

Service conditions ... nOrMaI

MODIIEY oo, . slationary
IPCode .o 1PAD
Protection against electric shock ... protective 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 receipt of testitem ... Dec 31 2012 °
Date (s) of performance of tests ..................... Jan. 8 2013

1 Product verification per IECEE 02, Clause N/A
6.2.5: "

Steps taken by the NCB o ensure that the N/A - T
products from all the factories stated in'the
CB Test Certificate are equal

General remarks:

The test results presented in this report relate only 1o 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 1o the report.
"(see appended table)" refers to a table appended to the report.

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

General product information:

MNS Low-voltage Switchgear Assembiy is composed of air circuit-breakers, moulded case circuit-breakers,
copper busbar, supporting insulating parts, current transformers and enclosures, ete.

TRF No. [ECENG0439_1B
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IEC/EN 60439-1
Clause Requirement - Test Resuit - Remark Verdlict
1 GENERAL P
1.1 Scope and object: TTA/ PTTA TTA P
Max. 1000 V a.¢. 1000 Hz / 1500 V d.c. 415V a.c. 50Hz P
Additional specific requirements P
1.2 Normative references (see the standard) P
2 CEFINITIONS P
(see the standard) P
3 CLASSIFICATION P
Externai design: P
- open type N/A
- dead front N/A
- enclosed: cubicie / multi-cubicle ! box { multi- multi-cubicle P
box / desk
- pusbar trunking system: tap-off / trolley N/A
Place of instaliation: indoor / outdoor indoor P
Mobility: stationary / movable stationary F
Degree of pratection (IP Code) P40 P
Type of enclosure; material; steel / aluminium / steel P
plastic / other
Method of mounting: parts removabie / parts removable / paris fixed / P
fixed / parts withdrawahie paris withdrawable
Measures for protection of persons - P
Protection against direct contact P
- safety extra-low voltage CNIA
- 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- | FDW P
main outgoing-auxiiiary; cede letlers FDW)
4 ELECTRICAL CHARACTERISTICS P
4.1 Rated voltages P
411 - operational { Ug) assembly / circuit 415V a.c

TRF No. IECEN60438_1B
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Report Ne. C-034-AY020265.2013-S

IEC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict
4.1.2 - insulation { Uy) assembly / circuit (U, 2 Us,) 1000 V a.c { main circuit ), P
500 V a.c { auxitiary circuit )

4.1.3 - impulse withstand ( Uimp ) @s8Emibly { circuit N/A
{Uinp 2 Ukransiens) _ ,

4.2 Rated current (1, ) {stated by the manufacturer) 4000A P

4.3 Rated short-time withstand current ( I, )y (current | 80kA P
and time, A/s)

4.4 Rated peak withstand current ( fog ) T76kA P

4.5 Rated conditionai short-circuit current ( fcc) N/A

4.6 Rated fused short-circuit current { Iy ) N/A

4.7 Rated dive'rsity factor: from table 1 or as stated feed cabinet 0.9 and contral P
by the manufacturer cabinet 0,7

4.8 Rated frequency ( f) 50Hz P
INFORMATION TO BE GIVEN -

5.1 Nameplates
a) the manufacturers name / trade mark Beijing First Switchgear

Co. Ltd.

b) type designation / identification mark MNS P
c} number of the standard (IEC/EN 60439-1) I[EC60439-1 P
d) type of current {(and a.c. frequency) NIA
e) rated operational voltage(s) 415V a.c N P
f) rated insulation voltage(s) N/A
- rated impulse withstand voilage . N/A
g) rated voltages of auxiliary circuits N/A
h) limits of aperation N/A
J) 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 usual as in 8.1
- peliution degree declared by the manufacturer
o) types of system earihing N/A
p) dimensions (height x width x depth) N/A
q) weight N/A
ry form of internal separation N/A
s) types of the connections of functional units N/A
t} EMC environment (A and/or 8 ) NJA

TRF No. IECENG0439 1B
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IEC/EN 60439-1
Clause Requirement - Test Result - Remark Verdict
5.2 Markings P
- identification of individual circuits and their
protective devices;
- identity of designations with IEC 61346-1 and P
with the wiring diagrams;
- designations in accordance with IEC 61082: N/A
5.3 instructions P
- the conditions for instaliation/operation/ P
maintenance;
- measures of particular importance; P
- recommended extent and frequency of ' N/A
maintenance, if necessary;
- information (wiring diagrams / tables) of P
o circuitry, if needed,
- measures to be taken with regard to EMC o . NIA
associated with the installation, operation and
maintenance of the assembly
- warning for assembly specifically intended for N/A
‘environment A to be used in environment B
6 SERVICE CONDITIONS .
6.1 Normal P
8.2 "Special X ’ N/A
6.3 Conditions during transport, storage and - N/A
erection: normal (see 6.3.1) or as agreed
beiween the user and the manufacturer -
7 DESIGN AND CONSTRUCTION
17.1 | Mechanical design
7.1.1 General
Material is required to be capable of withstand:
- me&chanical stresses;
- electrical stresses;
- thermal siresses;
- effects of humidity;
- resistance to abnormal heat and fire
Protection against corrosion have to be ensured;
Mechanical strength of enclosures and partitions
have to be sufficient;
The degree of safety have to be ensured whils p
facilitated of operation and maintenance of
apparatus / circuiis;
7.1.2 Clearances, creepage distances and isolating distances
7.1.2.1 Clearances and creegage distances u

TRF No, JECENG0438 1B
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IEEC/EN 60438-1

Clause Requirement - Test Resull - 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: ziBmm P
“or rated impulse withstand voitage (Ui} have to | clearances: 210mm

be complied with; {Utestsee 7.1.2.3)

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

Uimp Of bare live conductors-and terminations are | clearances: 210mm

required to comply at least with those specified for| {Utest,see 7.1.2.3)
the assocciated apparaius;

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

7122 Isolation of withdrawable parts ) p

Compliance of isolatien: with the requirements in | 220mm
the relevant specification for disconnectors;

7.1.2.3 Dielectric properties . P
Uimp declared by manufacturer (... kV), the . NIA
requirements of 7.1.2.3.1...7.1.2.3.6 apply; ]

- dielectric tests and verifications specified 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 appiied for circuits;

7.1.2.3.1 General: Usyervon. category (=--. KV), Uimp (=... kV) Uea = .. KV . 8 N/A

7.1.2.3.2 Uimp Of main circuit ) N _ N/A
a) From live paris to parls to be earthed; e = .. KV/. 5 N/A
- between poles; Lo = . K/ . s N/A
b) Across apen centacts for withdrawable parts Uegt = .. KVI.. 5 N/A

in the isolation position, the appropri iate test
voltage is given in table 15;

€) Uimp of solid insulation associated with Uea = . KV 8 o N/A
clearances a) and/or b); the impuise voltage is
specified in a) and/or b);

7.1.2.3.3 Uimp ©F 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) and ¢) ;

- from live parts to parts to be sarthed: Uiea = .. KV, s N/A

- between poles; _ | Uien = kVL. s CONIA

- solid insulation associated with cleafance-s; Uhea = .. KV 8 NFA

b) Circuits which do not operate directly from the N/A
main Circuit: Usverson. category (= XV}, Upnp (2. KV} )

- from live parts to parts to be earthed: U = .. KV 8 N/A

- between poles; Vet = .. kKV/.. 8 N/A |
- sofid insulation associated with clearances: Uiesr = .. kKV/ . 5 N/A :

TRF No. [ECEN60439_1B
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Report No. C-034-AY020265-2013-S

IEC/EN 60436-1

currents (1, <1 A; U <50 Va.c. or <120V d.c))

Clause Requirement - Test Resuli - Remark Verdict

7.1.2.3.4 Clearances are required to: P
- be sufficient (see 7.1.2.3.2-3) 10 mm p
-bez .. mm {(table 14 / case B) Overvoltage category 1V P
Clearances need not be tested, if they are Minimum clearance 16,16 P

_ higher than given in table 14/case A; mim

7.1.2.3.5 | Creepage distances P
a) Dimensioning P
- for pollution degrees 1 and 2 distances are not N/A
atlowed to be less than associated clearances
accordingto 7.1.2.3.4;
- for pollution degrees 3 and 4 distances = the ‘ P
case A clearances;
Creepage distances are required to correspend | Material group: llla P
to the pollution degree (see 6.1.2.3) and to the Pollution degree: 3
material group (1 /11 / llka / Lib); Required creepage: 16 mm

: - | Measured creepage: Min.
18,46 mm

b) Use of ribs N/A
- ribs height = 2 mm, if creepage distances. N/A
reduced to 0,8 mm of the vaiue 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 apolied; -

7.1.2.3.8 | Spacing between separate circuits NIA
The highest voliage ratings have t¢ be used for - N/A
dimensioning clearances, creepags distances U= KV S
and solid insulation (Us= ... V, Uime = ... kV); st R

7.43 Terminals for external conduciors N/A

7.1.3.14 Manufacturer indicates whether terminals are for NIA
aluminium or copper conductors ¢r both;
- areliable connecition for Cu conductlors andfor NIA
for Al conductors is required:

7.1.32 Dimensicning of terminals per circuit: terminals N/A
are required to be suitabie for:
circuit | I/ A | S(Al/Cu) required (mm?) S (Al/ Cu) observed (mm?) N/A

|

- agreement between manufacturer and user; N/A
- terminals for external conductors with low N/A

TRF No. IECENGC439_1B
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IEC/EN 60439-1 ]

Clause Requirement - Test Result - Remark Verdict

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

7.1.3.4 Terminals for neutral cenductors s required to N/A
allow the connection of Cu-conductor:
= Sneur - 2 Y2 X Sphage, I Sprase >0 mm2; N/A
- Speur = Sphase, if Sphase <10 mm2; 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 Cpenings are required io be such that the stated NIA
degree of protection against contact are
obtained afier cables are properly installed;

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

F.1.3.7 Identification of terminals; complance with IEC == N/A

‘ 60445;

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

Requirement not applied to parts or components NIA
which have been previously tested according to

this standard cr according to their own product .
standard

Different test (for example, the needle flame test N/A
of IEC 60695-2-2) selecied for small parts (14x14

mm)

7.2 Enclosure and degree of protection

7.2.1 Degree of protection is required to:

7.2.1.1 - be indicated by IP Code (IEC 60529);

- preferred IP for indoor (IPQO, -2X, -3X, -4X, -5X) N/A

7.21.2 - be at least IP2X for enclosed assembly; P40 P

7213 - be at least IPX3 for outdcar assembiy; N/A

7.21.4 - apply to the complete assembly, unless N/A
atherwise specified;

- manufacturer's instructions, if needed:; N/A

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

7.2.1.6 IP code is not aillowed for PTTA without the N/A
verifications;

TRF No. |JECEN&0439_1B
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Report No. C-034-AY020265-2013-3

IEC/EN 60439-1
Ciause Requiremeant - Test Result - Remark Verdict
7.2.2 Measures to take account of atmospheric humidity
- harmful condensation must be prevented: (} no humidity treatment N/A
ventilation, heating, drain hcles {dimensions, {) humidity treatment
effectness); according to IEC 60068-2
7.3 Temperature rise
Limits given in table 2 are not aliowed 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; 13 C P
Temperature-rise limits given in table 2 P
- terminals for external insulated conductors 70°K | 64 K max. P
- manual operating means: insutating matertal: 16 K max. P
' *of metal 15 K
+ of insulating material 25 K
| - accessible external enclosures: metal material: 11 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 accerdance with the Built-in components including P
relevant product standard reguirements or in Alr circuit-breaker, Moulded
accordance with the component manufacture's case circuit-breaker and
instructions, taking into consideration the terminals have been type
temperature in the assembiy: tested.
Component (name}  Standard Allowed At Measured: N/A
... Kmax,
.o Kmax
.. K max.
.. 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, ailowed At ... K according to ..
7.4 Protection against electric shock (generally according to 1EC 80364-4-41) P
7.4.1 Protection against direct and indirect contact p
7.4.14 Protection by safety exira-low voltage (SELV) N/A
- according o clause 411.1 of IEC 60364-4-41: N/A
142 Protection against direct contact P

TRF No. IECEN60439_1B
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Clause Requirement - Test Result - Remark Verdict

- protection can be cbtained: N/A

~ by constructicnal measures of the assembly, or
— by additional measures to be taken during
installation;

7.4.2.1 Protection by insulation of live parts NIA

- live parts are required to e completely N/A
covered with stationary insulation;

- insulation shall be made of materials which N/A
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;

7.4.2.2 Protection by barriers or enclosures

7.4221 External surfaces are required to conform at IP40
least IP2X or IPXXB against direct contact;

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

7.4222 Barriers and enclosures are required to be:

- firmly secured in place;

- sufficient stability and durability to resist the
strains and stresses which may occur in normal
service without reducing the clearances
according io 7.4.2.2.1; '

74223 Where is necessity jor removal of barriers or NIA
parts of enclosures or opening of enclosures, one
of the following requirements apply:

a) The use of a key or tool is required for P
remaval, opening or withdrawal ;

b) Touchable live parts have to be disconnected - o ’ CLONIA
before the docr can he opened;

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

¢) Assembly have include an internal obstacle ¢r 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 NIA
apply to the obstacle or shutter;

- obstacle or shutier is required to be reliable NJA
and not to be removed without key/icol;

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

TRF No. [ECEN6043%_1B
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Report No. C-034-AY020265-2013-S

1EC/EN 60439-1
Clause Requirement - Test Resull - Remark Verdict
- an obstacle giving partial protection for live N/A
parts not protected by another proteciive
measure is required;
- it is not allowed to remove the obstacle except NIA
through the use of a key or tool;
7.4.2.3 Protection by obstacies NIA
This measure applies to open-type assemblies; NFA
7.4.3 Protection against indirect contact P
The protective measure of the insiallation for P
which the assembly is intended {IEC 60364-4-41) :
7.4.31 Protection by using protective circuits
Proteciive circuit is required to provide prolection P
against the consequences:
- of faults within the assembly; P
- of fauits in external circuits; o -
Requirements to be complied with, see sub-
clauses 7.4.3.1.1..7.4.3.1.11 below;
7.4.3.1.1 Itis required to ensure the continuity between the P
exposed parls and between these parts and the
protective circuits of installation;
- for PTTA, a separate PE-conductor is used, if NSA
PTTA is not type-tested or its short-circuit
strength is not necessary o be verified:
7.4 ‘3 1.2 Conductive parts which do not conslilute danger, need not N/A
T be connecled lo the protective circuits:
- because they cannot be touchedigrasped;
- because they are of small size (< 5050 mm); -
74313 Manual operating means are required to be: N/A
- refiably electrically connected with parts
connected to the protective circuits, or
- provided with adeguate 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 o be N/A
ensured by effective interconneciions:
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 to the
disconnected position;
c) Metal screwed connections/hinges are N/A
sufficient for fids / doors / cover plates, if no
electrical equipment is attached io them;

TRF No, IECEN60439_1B
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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 piates;

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) Proteciive circuit in connectors and plug-and- NIA
socket devices is allowed to interrupt only after
live connections and connected before live
connections;

g} ltis not allowed to include any disconnacting N/A
devices in the protective circuit; excepticns: 1; i
see ) above, 2: links accessible only to
authorized personnel and removable only with a
tool are ailowed,

174316 | Terminals for external PE-conductors have 1o:

- be bare, where required;

- be suitable for Cu-conductors;

DIV |T|TO

- ééparate terminal of adequate size are required
for all ouigoing proteciive conductors;

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

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

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

parts with protective conductors have other
function; ) '

7.4.3.1.7 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 tabie 3;

Tne following additional requirements apply: NIA
- cross-sectional area of PEN is al least 10 mm?
Cuor16 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;
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b) the cross-section can be calculated with the
aid of formula indicated in annex B, S, = /.I°t
k

.8 N/A

- or the cross-section can be tested accoerding to
8.2.4.2;

N/A

7.4.3.1.8

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

N/A

7.4.3.1.8

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

N/A

7.4.3.1.10

Exposed conductive parts of a device not
connected to the protective circuit by the fixing
means are required to be connected to the
protective circuit for protective bonding by Cu-

condugctor whose cross-sectional area is given in
table 3A

N/A

7432

Protéction by measures other than using
protective circuits can be provided by

- electrical separation of circuits;

- fotal insulation.

NJA

7.4.3.21

Electrical separation of circuits. the requi'rements
given in IEC 60364_—4741 are applied;

N/A

7.4.3.22

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 I equipment; -

N/A

- the symbol is required to be visible from
outside; ) :

N/A

b) The enclosure is reguired to manufacture of
an insulating materiai which is:

- capable of withstanding mechanical, electrical
and thermal siresses 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 tc be insulated on the
inside or the cutside 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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- metai parts of actuators of insulation material
are required to be insulated from live parts for
max. Uy;

N/A

d) The enclosure, when ready for cperation, have
to enclose live paris, exposed conductive parts
and parts belonging to a protective circuit such a
manner that they cannot be touched;

N/A

- the enclosure is required (o give at least the
protection of IP 2XC;

N/A

- terminals for protective conducters passing
through an assembly are required o be provided
and identified by suitable marking;

N/A

- inside the enclosure, the protective conductor

and its terminals are requited io be insulated as
live parts;

N/A

e) Within the assembly expBsed conductive parts

are not allowad to be connected io the protective
circuit;

N/A

1) If doors and covers can be opened without the
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

be removable withoui the use of a tool:

door being opened; this obstacle is not allowed to

N/A

7.4.4

Discharging of electrical charges

NIA

A warning plate is required for items of
equipment which may retain dangerous elecirical
charges after switched off;

{) not any such equipment;
() smali capacitors anly;
{) warning plate exists;

N/A

7.4.5

Operating and maintenance gangways within an assembly

N/A

Gangways within an assembly have to comply

- | withi IEC 60364-4-481,

{) hot any gangway

N/A

7.46

Requirements related to accessibility in service by authorized personnel

N/A

For accessibility in service by authorized person,
one or more of the following requirements are
required to be fulfilled subject to agreement
between manufacturer and user;

{(} no agreement is informed;
() requirements of National
Wiring Rules are followed;
{) the agreement, see annex

NFA

7.4.61

Requirements related to accessibility for inspection and simitar operations

N/A

The assembly is required to construct s that
ceriain operations, as agreed upon hetween
manufacturer and user, can be performed when
the assembly is in service and under voltage;

() no agreement is informed;
() requirements of National
Wiring Rules are followed;
() the agreement , see annex

N/A

7462

Requirements relatad to accessibility for maintenance

N/A

Necessary measures shall have taken to enabie
maintenance on a disconnected functional units /
groups with adjacent units still under voltage as
agreed upon between manufacturer and user;

(} no agreement is informed:
() requirements of Natjonal
Wiring Rules are followed;
{} the agreement , see annex

N/A
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Necessary measures include the seleciion of a
form of separation and may also be:
» sufficient space between the actual functional
unit/group and adjacent functional uniis/igroups;
» Uuse of barriers;
» use of compartments for each functional unit;
» insertion of additional protective means
provided or specified by the manufacturer;

N/A

7.4.6.3

Requirements related to accessibility for extension under voltage

N/A

Where future extension of assembly is enabled
with the rest of assembly still under voliage, the
requirernents in 7.4.6.2 apply subject to
agreement between manufacturer and user;

N/A

7.5

Short-circuit protection and short-circuit withsiand

strength

7.68.1

General

Assemblies are required to withstand the
thermal and dynamic siresses resulting from
short-circuit currents up to the rated values:

- assemblies are required to be protecied against
short-circuit currents by means of suitable
protective device (circuii-breakers, fuses etc.);

Alr circuit-breaker and
Moulded case circuit-breaker

- the user specifies the short-circuit conditions at
the point of installation;

N/A

- for PTTA, type-tested arrangements should be
used or the strength is verified by extrapolation;

N/A

752

Information concerning the short-circuit withstand

sirength

7.5.2.1

The manufacturer states the short-circuit
sirength as specified in 7.5.2.1,1...7.5.2.3 below;

7.5.2.11

SCPD incorporated in the incoming unit; the
manufacturer indicates the maximum allowabie
value of prospective short-circuit current at the
terminals of the incoming unit,

80kA ( Incoming cabinet)
50kA ( Feed cabinet)
30kA ( Control.cabinet)

7.5.21.2

SCPD not incorperated in the incoming unit: the
rmanufacturer indicates the shorl-circuit
withstand strength in one or more of the
following ways;

N/A

a) rated short-time withstand current (with the
associated if different from 1 s) and rated peak
withstand current

N/A

b} rated conditionat short-circuit current

NIA

7.5.2.2

For an assembly having several incoming units
which are urlikely to be in use simultaneously:
shori-circuit sirength 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
which are in use simultanscusly and assemblies
having one incoming unit and one or more
outgoing units for high-power rotating machines:
a special agreement is necessary;

N/A

7.5.3

Relationship between peak current and short-circuit current

The value of peak current is obtained by
multiplying the short-circuit current by the factor
n; standard velues of n are given in table 4;

n: 2,2 { incoming cabinet)
n: 2,1 ( Feed cabinet)
n: 2,1 { Control cabinet)

7.5.4

Co-ordination of protective devices

7.5.41

The co-ordination: an agreement between the
manufacturer. and user is necessary,

7.5.4.2

If the operating conditions require maximum
continuity of supply, the settings or selection of
the protective devices within the assembly
should ke graded according to 7.5.4.2;

7.5.5

Circuits within an assembly

7.55.1

Main circuits

7.5511

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

7.5.5.1.1

The conductors within 2 section, raled between
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;

See 7.5.5.3

N/A

7.552

Auxitiary circuits

The supply earthing system is taken into
account in the design of the auxihiary circuits;

- an earth-fault or fault between live part and
exposed conductive part is not allowed to cause
unintenticnat dangercus operation;

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

7.553

Selection and instatiation of non-protected active conductors to reduce the

possibility of short-circuiis

N/A

Selection and instzllation are required 1o he done
so that the possibility of an integral short-circuit
between phases and belween phase and earth is
only a remote possibility;

N/A

7.6

Switching devices and components installed in assemblies

7.6.1

Selection of devices and components

Components have to comply with the relevant
|[EC standards;

compaonent list, see Annex J
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- componeants must be suitable for the particular
application with respect to the external 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 cccur at
the instailation place, are protected by the
protective devices;

- requirements for co-crdination 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 Uy, is declared by the
manufacture are not allowed to generate
switching overvoltages higher than Uy, of the
circuit and are not allowed to subject switching
avervoltages higher than the Uiy, of the circuit;

N/A

7.8.2

-Installation SRS

Components are'required to be installed in
accordance with the instructions of their
manufaciurer;

7.6.21

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
piaced so that it is easy {o connected the cables
to them; height of ai 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 floar-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 shouid not be higher than 2 m;

7622

Interaction

Comporents are required to be installed so that
their proper functicning 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;

NIA

76.2.3

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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7.6.2.4 Conditions existing at site of installation P
If necessary, suitable precautions have o be P

taken to ensure that the service conditions
essential for proper functioning are maintained;

7625 Cooiing

N/A
Both naturai and forced cooling allowed; : N/A

- the manufacturer supplies the necessary N/A
information to ensure proper cooling;

7.68.3 Fixed parts

The connections of main circuits can anly be
established/broken when the assembly is dead;

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

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

7.6.4 Remcvable and withdrawable parts
7.6.4.1 Design

Removable and withdrawable parts have to be
so designed that their equipment can safely
isolated from and connect tc the live main
circuit; an insertion interlock may be provided;

- minimum clearances 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:

- removable parts: a connected position and a
removed position; -
- withdrawable parts: a connecled positicn, a
isolated position and a removed position; a test
position is optional: ‘ ,
- the parts are required to be located in the ' =
clearly discernible positions:

- the elecirical conditions of different positions of P
withdrawable parts are given in table §;

76.42 Interlocking and padlocking of withdrawable parts P
A device which ensures that the apparaius 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 wiih P
means for a padlock or lock io secure them in
one or more positions;

7.6.4.3 Degree of protection P
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The IP code of an assembly normally applies to
the connected position of the withdrawable and
removable paris; the manufacturer indicates |P
code obtained in other positions and during the
transfer between tham;

- if the ariginal {P code is not maintained after
the removal of the removable / withdrawable
parts, an agreement is necessary how the
adequate protection can be ensured;

N/A

7.6.4.4

Mode of connection of auxiliary circuits

- auxiliary circuits can be opened with or without
the use of a teal; in the case of withdrawable
parts is recommended that the opening is
possible without the use of a toot:

765

Identification

7.6.5.1

Identification of the conductors of main and auxiliary circuits

- identification is the liability of the manufacturer,
with the except ion mentioned in 7.6.5.2;

- identification is necessary to be in harmony
with the indications on the wiring diagrams and
drawings;

- {EC 60445 and \EC 60446 are applied, where
appropriate; :

N/A

7652

identification of the protective conductor and of the neutral conductor of the main

circuits

The protective conductor must be readily
distinguishable by shape, location, marking or
colour; colour must be yellow / green;

- colouring is required to be used in case of an
insutated single-core cable;

N/A

- neutral conducter of main circuit should be
readily distinguishable by shape, location,
marking or colour; light blue is recommended;

- the terminals for external protective conductors
have to be marked according to IEC 60445;
graphicat symbol, see No, 5019 of IEC 60417;

7.6563

Direction of operzation and indication of switching positions

Operational positions of components and devices
are citearly identified

Direction of operation not in accerdance with |EC
80447: this direction is clearly identified

N/A

76.54

Indicator lights and push-buitons

Colours of indicator lights and push-buttons
given in |EC 80073 are followed:;

indicator lights: yellow, red
and green

push-buttons: red ( stari },
green ( stop)

7.7

Internal separation of assemblies by barriers os partitions
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One or more separation forms can be attained: separation form is 3a P
- protection {o the adjacent functional uniis is N/A
required to be at least IP XXB:
- protection from one unit to an adiacent unit is - N/A
required to 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 cccurring in normal
operation e

-contact pressure in connections between current- ’ P
carrying parts shall be sufficient and durable;

7.8.2 Dimensions and rating of busbars and insulated conductors

The manufacturer makes the choice of cross-
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 inte account;

7.8.3 Wiring
7.8.3.1 Insulated cenductors are requited to be rated for
at least the rated U; of the cirouit; _
7.8.3.2 Itis not allowed 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;

7.83.3 Insulated conductors are required tc be _ . T P

adequately supported and not rest against bare
kve parts or sharp edges;

7834 Supoly leads to apparatus in doors and covers P
shall be so installed thai no mechanical
damages can occur as a result of movement of
a door/cover;

7.8.3.5 Soldered connections to apparatus are IN/A,
permitted only wheare provision is made for this
type of connection;

7.8.3.6 Mechanical securing is necessary where heavy _ NIA
vibration exist, soldering is nct acceplable and
attention is drawn to sugport the conductors:

7.8.3.7 Generally only ane cenductor should be N/A
connected to cne 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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7.8.1 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 Overvoitages N/A
Supply overvoliages are as specified in fig. 1; N/A
- the assembly is required to be designed so that N/A,
its service ability in the case of overvoltages
below the values {epresented by curve 1is
ensured;

793 . Waveform T N/A
Harmenics of the input a.c. vbitage supplying the N/A
assembly incorporating electronic equipment are
restricted in the following limits:

1) The relative harmonic content : £ 1d%; N/A
2) Harmonic components shall not exceed the N/A
values given in fig. 2:

3) The highest pericdic momentary value of the N/A
a.c. supply voltage is not allowed to be > 20% -

above of the peak vaiue of the fundamental:

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

a) Voltage drops not exceeding 15 % of U, for. CNJA
ne 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 eguipment;

7.10 Electromagnetic compatibitity (EMC ) N/A

7.101 EMC environment NIA
Two sets of environmential condiiions are The assembily is for: N/A
considered: ~ () the environment A
a) environment A refated 10 LV non-public or () the environment B
industrial networks / locations / installations () both envirenments A and B
inciuding highly disturbing sources:

b) environment B refated to LV public networks
such as domestic, commercial and light
industrial locations / instailations:
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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 accerdance with the instructions of the
device and component manufacturers:
7.10.3 Immunity NIA
7.103.1 | No immunity testing is required for assemblies N/A
T not incorporating electronic circuits:

7.10.3.2 Assemblies incorporating electronic equipment; NIA
electronic equipment complies with the immunity
requirernents 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 incorperating electronic cirguits: N/A
Requirements for the emissions are satisfied and N/A
no verification is necessary;

7.10.4.2 Assembiies incorporating electronic circuits: . NIA
Individual devices and compenents containing N/A
electronic eguipment comply with the emission

_ requirements of the relevant EMC standards and -
are suitable for the EMC environment stated by
the assembly manufacturer;

7.10.42.1 | Frequencies of 9 kHz or higher: N/A
Emissions do not exceed the fimits 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 envircnments A and B

7.10.4.2.2 | Frequencies lower than 9 kHz: N/A
Assemblies incorporaiing electronic circuits which N/A
generate low-frequency harmonics on the main
supply comply with the requirements of IEC
61000-3-2 where applicable;

7.11 Description of the types of electrical connections of funciional units N/A
The types of electrical connections can be {) denoted code: N/A
denocted by a 3-letter code (letters F, D, W) , see | {) the code nol described
2.2.12:

TRF No. IECEN8043g_18



Page 24 cf 62

Report No. C-034-AY020265-2013-S

IEC/EN 80439-1

Clause

Requirement - Test

Resuit - Remark

Verdict

TEST SPECIFICATIONS

8.1

Classification of tests (type lests, routine tests)

8.1.1

Type tests

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

carried out on the assembly

Type tests include the following:

a) verification of temperature-rise limits:

See 8.2.1 below

b) verification of the diglectric proparties;

See 8.2.2 below

c) verification of short-circuit withstand strength;

See 8.2.3 below

d} verification. of the effectiveness of the
proteciive circuit;

See 8.2.4 below

W|C|{T|T| T

e} verification of clearances and creepage
distances;

See 8.2.5 below

f) verification of mechanical operation;

See 8.2.6 below

g) verification of the degree of protection;

See 8.2.7 below

h) verification EMC

See 7.10 and, if applicable,
annex H

8.1.2

Routine tests (not appiicable)

. NIA

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
carried out, if devices/self-cantained companents
have been selected in accordance with 7.8.1 and
installed in accordance with the instructions of
their manufacturer;

N/A

8.2

Type tests

8.2.1

Verification of temberature-rise fimits

8.21.1

General

Gerieral test arrangements:

- the test is normally carried out at in;

- the test may be carried out with the aid of
heating resistors of an equivaient 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;

40G0A

Ty 0| ™| T

Temperature-rise fest on the main circuit rated
above 800 A carried out at 50Hz are valid if the
rated current at 60 Hz is reduced to $5%

N/A

For rated currents up to 800 A, test carried out at
50 Hz are normally applicable for 80 Hz

N/A

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

N/A

8212

Arrangement of the assembly

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

8213

Temperature-rise test using current on all apparatus

The testis made on representative combinations
of circuits for which the assembly is designed:

- incoming circuit have to be loaded to its rated
current In;

- each outgoing circuit have to be loaded with its
In multislied by the diversity factor;

- fuses are required to be fitted for the test with
fuse-links specified by the manufacturer;

no fuses in the assembly

CN/A

-the power losses of the'fuse-links used for the
test have to be stated in the test report;

N/A

- the size and disposition of external test
conductors have to be stated in the test report;

8.2.1.3.1

For values of test current < 400 A;
-testcurrent . A, Seq = .. mm? (from table 8)

Sieq , S€E Annex |

8.2.1.3.2

For values of test current >400 A < ‘800 A:
-testcurrent .. A, Seq = .. mm?

N/A

82133

For values of test current > 800 A < 3150 A;
-testcurrent .. A, Swe = .. mm° from lable 9 or
as specified by the manufacturer;

Sieet , € Annex |

8.2.1.3.4

For values of tesi current > 3150 A:

as agreed between the manufacturer and user;

Sesr . 8€2 Annex |

8.2.14

Temperature-rise test using heating resistors with eguivalent power ioss

N/A

For assemblies with circuits having low-rated
currents the power loss may be simufated by
means of heating resistors producing the same
amount of heat;

N/A

8.2.1.5

Measurement of temperatures

- thermocouples or thermometers are used for
temperature measurement;

thermocouples used

- for windings, method of measuring by
resistance variztion is generally used;

N/A

8.2.1.6

Ambient air temperature

Thermocouples or thermometers are used;
special agreement between the manufacturer
and user is needed if the temperature is not in
the given limits {+10 ., +40 °C};

thermocouples used

temperature = 13 °C

8217

Resuilts {0 be obtained

The temperature rise is not allowead to exceed
the values given in table 2;

detailed vealues, see Annex |
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- the apparatus is reguired tc operate
satisfactorily within the voltage limils specified for
them at the temperature inside the assembty;

8.2.2

Verification of dieleciric properties

8.2.2.1

General

Tests are made in accordance with:

-8226.1.822864if Uy, has declared;
-8.2.2.2...8.2.2. 5 in the other cases;

testing in accordance with
8.222.8225

8.2.2.2

Testing of enclosures made of insulating material

N/A

An additionai dielectric test is carried out for the
enclosure, applied test voltage is equal io 1,5 x
the values indicataed in table 10;

the test voltage = ., V

N/A

8.2.23

External operating handles of insulating materiat

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

the testvoltage = 5250 V

8.2.2.4

Application and value of the test voltage

The test voltage is applied:

1) between all live parts and the interconnected
exposed conductive parts of the assembly;

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

- the test voltage (sinusoidal waveform and a
frequency 45 Hz...62 Hz) is maintained for 5 s,

8.2.2.4.1%

- the test voltage for the main and directly
supplied auxiliary circuiis is given in tabie 10;

Uest (for main) = 3500 V
Uien (for auxiliary) = ...V

V82242

- the test voltage for the auxiliary circuit not
directly supplied is indicated in table 11;

' Utest' = 2000V

8.2.2.5

Results obtained

No puncture or flash-over is allowed;

! Tested and passed

8.226

Impuise voliage withstand test

NIA

8.2.2.6.1

General conditions as specified in 8.2.2.6.1;

N/A

8.228.2

Test voltages

N/A

- are as specified in7.1.2.3.2 and 7.1.2.3.3;

NJA

- the test may be dene using power frequency or
d.c. voltage as given in table 13;

N/A

- equipment with overvoltage suppressing
means is preferred to test with impulse voitage;

N/A

a) the impulse voltage 1,2/50 us is applied
three times for each polarity at intervals 1 s;

N/A
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devices having a cui-off current = 17 kA at max.
prospective short-circuit current at the incoming

terminals of the assembly:

Clause Requirement - Test Result - Remark Verdict
D) NIA
- power frequency is applied during three cycles
in case of a.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;

822863 Application of test vollages N/A
a} between each live part and the interconnected N/A
exposed conductive paris;

b) between each poie of the main circuit and the N/A
other poles; .
C) between each control and auxiliary circuits not N/A
normally connected to the main circuit and - the
-_main circuit, -
- the other circuits,
- the exposed conductive parts,
| - the enclosure or mouniing 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 foad terminat;

82264 Results to be obtained N/A
No unintentional disruptive discharge is aliowed () no disruptive discharges N/A
during the tesls; () detailed resulis, see ... )

B.2.2.7 Verification of creepage distances N/A

1§ Shortest creepage distance is measured: 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 o
material group and poliution 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 f,, or Ie € 10 kA: N/A

8.2.3.1.2 | - for assemblies protected by current-imiting NIA
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Clause

Reguirement - Test

Result - Remark

Verdict

8.2.3.1.3

- for auxiliary circuits of the assembly connected
to transformer whose short-circuii impedance is
2 4 % and whose rated power is:

= 10 kVA for Up secene 2 100 V;

or = 1.6 kVA for Uy secong < 110V ;

NA

8.23.1.4

- for all parts of the assembly which have already
been subjecied to type tests valid for conditions
in the assembly;

N/A

8.2.3.2

Circuits of assemblies of which short-circuit withstand strength is verified

Applies to all circuits not mentionad in 8.2.3.1;

8.2.3.21

Test arrangements

The assembly is set up as in normal use;

see Apnex |

8.2.3.2.2

Performance of test — General

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

"wiw|lT| olTo|DO

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

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

- all the short-circuit withstand ratings is
determined from calibration oscillogram at a

- supply voltage equal to 1,05 x U,;

- for a.c. fests. freguency of the test circuit
during the short-circuit tests is f, + 25%:;

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

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

{TN-/TT-) systems with earthed star point:

-1o thé neutral paint of supply or to the specified
artificial neutral;

N/A

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

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

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

B.23.23

Testing of the main circuits

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

For assemblies withoui busbars, the tests
according to item a) applies;

N/A
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1

Clause

Requiremeant - Test

Resuit - Remark

Verdict

For assemblies where requirements of 7.5.5.1.2
are not fulfilled, item ¢) applies in addition;

N/A

a) Where an outgeing circuit includes a
component which has not previously been
subjected to appregriate test, the test and test
method specified in the sub-clause a) applies;

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

- for circuif-breakers having |, = 630 A a cable of
0,75 m and S corresponding to the by conventiona:

1 are included in the test circuit:

N/A

- the swiiching device have to be ciosed and-
held closed as normally in service;

- the test voltage is then applied cnce for time
long enough to enable the short-¢ircuit device in

outgoing unit to operate to clear the fault and for
not less than 10 cycles;

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

- the short-circuit is produced in the point

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
and assembly is not intended to be extended,
then the complete busbars are tested;

N/A

¢) A short circuit is obtained on the conductors
connecting the busbars te a single cutgoing unit;

- the value of the short-circuit current is ‘same as

4 that for the main busbars;

d) If the neutral bar exists, it is subjected to one
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
the requirements of item b) of 8.2.3.2.3 apply;

- the value of test current in the neutral bar is
60 % of the phase current during the 3-phase
test;

8.2.3.2.4

Value and duration of the shori-circuit current

a} For assemblies protected by short-circuit
proiective device the test voltage is applied for
time that the short-circuit device in ouigaing unit
operates and for not less than 10 cycles;
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Clause Requirement - Test Result - Remark Verdict

b) Assemblies not incorporating 2 short-circuit N/A
protective devica 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 I, fow, Jee OF
Iy assigned by the manufacturer;

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

inoperative;

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

power factor appropriate to the short-circuit
cuirent 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 between 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. c T
’ component shail remain constant;

- for the conditional and fused short-circuit test, N/A
the test is conducied at 1,05 times U, with
prospectlive currents, at the supply side of the
specifiad pretective device, equal to the value of
lec O Iy, tests at lower voltages are not permitted

8.2.3.2.5 Results to be obtained

After the tests:

- not any undue deformation in the conductors

or busbars;

- not any significant signs of deterioration in the
insutation of the conducters and the supporting B
insulating parts;

- the detecticn device does not indicate a fault
current; .

- no logsening 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 assembily which impairs normal insertion

of withdrawabtle or removable units are deemed
failure;
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Clause

Requirement - Test

Result - Remark

Verdict

- additionally after the lest 0f 8.2.3.2.3 a) and
tests incorporating protective devices, the tested
equipment is required {o withstand the diglectric
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 pasts 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;

8.2.3.26

For PTTA, the verification of short-circuit
withstand strength is made either by testin
8.2.3.2.110 8.2.3.2.5 , or by extrapolation from
similar type-tested arrangements,

N/A

824

Verification of the effecliveness of the protective circuit

8.2.414

Verification of the effective connection between the exposed 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 Q0 ;

- verification is made using a resistance
measuring instrument/arrangement 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): 0.0294 ¢

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 singlé—phas’e test supply is connecled 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 & bolted short-circuit
connection between the carresponding 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 1°t:

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

- the test voliage is equal to the single-phase
value of the Us;
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Clause

Requirement - Test

Result - Remark Verdict

- the value of prospective shori-circuit current
used is 60 % of the value of that of the 3-phase
short-circuit test of the assembiy;

- all other conditions are as in 8,2.3.2;

8243

Results to be oblained

Not any significant impairs in the continuity and
the short-circuit withstand strength of the
protective circuit;

8.2.5

Verification of clearances and creepage distances

Clearances and creepage distances have to
comply with the values in 7.1.20

8.2.6

Verification of mechanical operations

The test is not made on such devices which have
already been type tested according to their
relevant specifications provided that mechanical
operation is not impaired by their mouniing;

N/A

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

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

-the test is passed if the operating conditions of
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

The degree of protection (IP Code) is verified in
accordance with IEC 60529;

- after the test for water ingress, the dielect‘ric
properties is verified by test in accardance with
8.2.2, if necessary;

CN/A

- the test device for IP 3X and IP 4X and the
type of support for enclosure during the IP 4X
test have to be stated in the test report;

N/A,

- assemblies having a degree of protection of
IP5X are tested according to category 2;

N/A

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

N/A

8.2.8

EMC tesis

N/A

For EMC iests see H8.2.8

NIA

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 80695-2-10 and IEC 60695-2-11 N/A

Glow-wire test (860 °C) for parts necessary to
retain current-carrying parts in position

N/A

TRF No. IECENG0439_1B




Page 33 of 62 Report No, C-034-AY020265-2013-5

[EC/EN 60439-1

Clause Requirement - Test Result - Remark Verdict
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 paris in position including
parts necessary {o retain the protective conductor
No visible flames and no sustained glowing, or if : N/A
flame and glowing, extinguish within 30s ... -

8.3 Routine tests (in responsibility of the ménufacturer, not applicabie in type testing) N/A
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Clause Requirement - Test Result - Remark Verdict
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 tesls are carried out in N/A
according with the relevant EMC standard (sze
tables H.1, H.2, H.3 and H.4)
The manufacturer has specified any additional N/A
measures necessary o verify the criteria of
performance for the assemblies if necessary

H8.281 Immunity tests - N/A

H 8.2.8.1.1| Assemblies not incorporating electronic circuits N/A
No tests are necessary a ' N/A

H 8.2.8.12: Assemblies incorporating electronic circuits o T N/A

' Tests for EMC immunity for Environment A (Table .3 _ N/A
Electrostatic discharge immunity test (IEC 61000-4-2) _ N/A
Tést level required: " TONIA
- air discharge: + 8 kv _ N/A
- coniact discharge: & 4 kV N/A
Performance criterion: B : N/A
Radiated radio-frequency electromagnetic field immunity test {IEC 61000-4-3) al N/A

180 MHz o 1 GHz and 1,4 GHz to 2 GHz :

Test level required: 10 Vim N/A
Performance criterion: A N/A
Electncal fast transient/burst immunity test (IEC 61000-4-4) _ . S 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 inpul/output ports with a rated d.c. voltage of 24 V or less
Test level required: NIA
-+ 2 kV {line to earth) N/A
-+ 1 kV (ling {o line) N/A
Performance ¢riterion; 8 N/A
Conducted radic-frequency immunity test (IEC 61000-4-6) at 150 kHz to 80 MHz N/A
Test ievel required: 10 V N/A
Performance criterion: A N/A
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Ciause Requirement - Test Result - Remark Verdict
Immunity to power-frequency magnetic fields (IEC 61000-4-8) N/A
Test levet required: 30 A/m, applicable oniy to N/A
apparatus containing devices susceplible io
magnetic fields
Performance criterion: A N/A
Immunity to voliage dips and interruptions (I£C 61000-4-11) N/A
Test level required: N/A
1) 30 % reduction for 0,5 cycles NIA
2} 80 % reduction for 5 and 50 cycles N/A
3) 95 % reduction for 250 cycles N/A
Performance criterion: ‘ N/A
1) B N/A
2y C, - N/A
3)C . | | _ NIA
Immunity to harmonics in the supply (IEC 61000-4-13) "N/A
No requirements —

Tests for EMC imrhunity for Environment B (Table H.4) : N/A
Electrostatic discharge immunity test (IEC 61000-4-2) - N/A
Test level required: ' N/A
- air discharge: t 8 kV _ N/A
- contact discharge: + 4 kv - ' N/A
Performance criterion: B N/A
Radiated radio-frequency etectromagnetic 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; 3 V/im : . NIA
Perfarmance criterion: A : - ' - T 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 ys 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
-+ 0,5 kV {line to earth) NIA
-+ 1 KkV (line to earth), for mains supply input port N/A
- 0,5 kV (line to line) NIA
Performance criterion: B N/A
Conducted radio-frequency immunity test {{IEC 61000-4-8) al 150 kHz to 80 MHz N/A
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Test level required: 3 V NAA
Performance criterion: A N/A
Immunity to power-frequency magnelic 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 levei required: N/A
1} 30 % reduction for 0,5 cycles o N/A
- 2} 80 % reduction for 5 cycles N/A
3) 95 % reduction for 250 cycles N/A
Performance criterion: - NIA
1) B N ‘ N/A
23C ' N/A
3HcC KA
Immunity to harmonics in the supply (IEC 61000.4-13) N/A
No requirements _
H8.2.82 | Emission tests NIA
H8.2.8.2.1} Assemblies not incorporating elecironic circuits - N/A ]
No tests are necessary N/A
H8.2.8.2.2| Assemblies incorporating electronic circuits (see 7.10.4.2) N/A
Emission limits for Environment A (Table H.1) N/A
Radiated emissions (IEC 61000-6-4 or CISPR 11, Class A, Group 1) N/A
Frequency range: 30-230 MHz ' ' - CN/A
Limits: 30 dB (4V/m) quasi peak at 30 m | N/A
Freguency range: 230-1000 MHz NAA
Limits: 37 ¢B (pV/m) quasi peak at 30 m | N/A
Conducted emissions (IEC 61000-8-4 or CISPR 11, Class A, Group 1) N/A
Frequency range; 0,15-0.5 MHz N/A
Limits: 79 dB (V) quast peak N/A
Limits: 66 dB (pV) average N/A
Frequency range: 0,5-5 MHz N/A
Limits: 73 dB (uV) quasi peak N/A,
Lirnits: 60 dB (uV) average N/A
Freguency range: 5-30 MHz N/A
Limits: 73 dB (V) quasi peak NIA

TRF No. IECENGC439_1B




Page 37 of 62 Report No. C-034-AY020265-2013-5

IEC/EN 60438-1
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Limits: 80 dB (uV} average N/A N
Emission limits for Environment 8 (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 rm | 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 (V) - 56 dB (V) quasi peak o NIA
Limits: 56 dB (uV) — 46 dB (V) average N/A
Frequency range: 0,5-5 MHz . N/A
Limits: 56 dB (uV) quasi peak N/A
Limits; 46 dB (pV) average & N/A
Frequency range: 5-30 MHz NIA
Limits: 60 dB (uV) guasi peak _ o N/A
Limits: 50 dB (pV) average ‘ N/A
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Annex 1 P
8.2.1 Verification of temperature-rise limits P
Ambient air temperature ('C) .............. +10~+40 13 P
Testing current (A).................:. main circuit 4000 4000 P
S%g???gi% é:g)rldsuctor (MM m) 4 bar (10x100)%3,5 P
Testing current(A)................... ‘branch 1 1440 1440 P
Connecting conductar(mm?x m):2 bar (5% 100)%3 2 bar (5x100)x3,5 P
Testing curreni(A).................... ‘branch 2 1440 1440 P.
Connecting conductor{mm?®x m}:2 bar (5x100)x3 2 bar {5x100)x3,5 P
Testing current(A)......;outgoing 1~outgoing 4 35 35 P
Connecting conductor(mm®* m)................ 10x1 10%4 P

Testing clrrent(A).......: outgaing 5~outgoing 6 35 35 P
Connecting conductor(mm?x m)............... 10x1 10%4 P
Testing current(A).......: oulgoing 7~outgoing § 70 70 P
Connecting conductor(mm?® m).............. =251 25%4 P
Testing current(A) : outgoing 9~outgoing 10 280 280 P
Connecting conductor{mm?x Moo 185x%2 185x%4 P
Testing current{A)..........-.............. load 1 120 120 P

Connecting conductor(mm?> m)................. 50x2 50%4 P
Testing current{A)...................o load 2 90 90 P
Connecting conductor(mm® m)........ ........ 35x1 35x4 P
Temperature rise test point A B C P
a1: Bus fixed junction {1) €7T0K............... . ... 43 44 42 P
a2: Input terminals of main circuit-hreaker <70K..; 57 60 55 P
a3: Output terminals of main circuit-breaker 70K 62 B4 61 P
ad: Bus fixed junction (2) 70K, 41 43 42 P
ab: Bus fixed junction (3) 70K ... 39 43 47 P
a6 Bus fixed junction (4} 70K, ... 40 42 41 P
ST T I T P
SR T T i
T BT - i
IOk e O creleser ool B a0 | w2 | 4 °
211 Bus fixed junction (5) S7TOK.....................: 44 45 45 P

TRE No. IECENG0438_1B



Page 39 of 62 Report No. C-034-AY020265-2013-S
IEC/EN 60438-1

Clause Reguirement - Test Resuit - Remark Verdict
[Fernperature rise test point A B e P
212: Connection terminal of 1/4 unit electrical
disiribution adapter S70K... ... 25 25 % P
a13: Connection terminal of /2 unit eiectrice
distribution adapter STOK. ... 25 26 24 P
%;1( Input terminals of circuit-breaker outgoing 1 07 g o8 b
215 Output termmais of carcult breaker outgorng 1 54 28 5 P

0K e
%i input terminals of circuit-breaker outgoing 5 < 25 o7 24 =
317" Output terminals of circuit-breaker outgoing 5 93 26 25 P
a18: rnput terminals of connector outgoing 7 < 70K; 31 34 33 P
%QK input terminals of circuit-breaker outgoing 7 < 34 37 36 b
a20: Output termlnals of crrcwt breaker outgo ng ? 32 34 33 =
< 70K..
%:( Output termrnals of connector outgorng 7 30 33 31 =
?{2}2K Input terminals of connector outgoing 9 < _ 37 39 36 P
?gi Input termlnals of crrcurt breaker outgomg 9 bt 38 40 40 P
aZz4: Output terminals of circuit-breaker outgomg 8 35 37 6 P
< 70K.
?gi Output terrnrnals of connector outgomg 9 33 35 34 o
?EGK Input terminals of connector outgoing 10 < 35 37 38 P
227 Input terminals of circuit-breaker ocutgoing 10 19 42 39 P
S O
a28: Output terminals of crrcutt breaker outgaing
10 . < | 36 38 - 37 . P
70K.. .. '
a29: Output termlnals of connector ourgomg ‘iO < 33 25 14 P
TOK
a30: Metal enclosures and covers < 30K............. 11 P
231 Insulation handle of Incoming circuit-breaker =
DB ..ot 10 P
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Fig.1 Temperature rise and the short-circuit point diagram
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Temperature rise parameters diagram

Gircuit

Feed cabinet
incoming cabinet .
(Rated diversity factor 0,9)

Control cabinet
(Rated diversity factor 0,7)

) . Distribu- Distribu-
Main | Mian tion |BrEnch 1jBranch 2 ton Qutgo-{ Oulgo-| Outgo-
circuit | busbar ing1 [ing?2 ;ing3

busbar bushar

Cutgo- | Outgo- | Qutgo- | Culgo-
ing4 | ing5 | ing8 ; ing?7

Cutge-
ing 8

Quigoe-
ing 9

Qutgo-
ing 10

Load

Rated
circuit

current {A)

4000 4000 3000 1600 1800 160 50 50 30

50 50 50 100

100

400

400

Test
current (A}

4000 4000 3000 1440 1440 1000 35 38 35

35 35 35 70

70

280

280

40

The
deviation
between

test curren

and reguire
current (%)

t

Connect-
ing
1 conductor

(o)

2 bar (5»]2 bar {5
4 bar (10100} ! li 10 10 10
100) 100}

25

185

185

50

Short circuit test line and the short-circuit point diagram

""Testing items of short-circuil withstand strenglh

Terminals connecied o the
power supply

Terminals short circuil

Verification of short-circuit breaking of incoming cabinel NAT-8300 4000A

3 2
Verification of shori-circuit withstand strength of the main busbars i 2
Verification of short-circuit breaking of feed cabinet branch 1 DW17D-1900 16004 1 3
Verification of short-circuil bresking of control cabingl outgoing 1 NMB-160R 504 1 5
Verification of shert-cirCuil breaking of control cabinet outgoing 6 NMG-180R 504 1 7 -
Verification of shart-circuit breaking of control cabinat outgeing 7 NM6-160R 100A 1 8
Veriﬂcatibn of-shoni-circuit bresking of control cabinet ouigo‘ir)g 9 NM7-4005 400A- 1 8
Verification of short-circuit breaking of controt cabinel outgoing 10 NM7-400S 400A 1 10
Verification of short-circuit withstand strength of feed cabinet distribution busbars 1 1
Verification of short-circuit withstand strenoth of control cabinet distribution busbars 1 12

Verification of short-circuit sirength ol the proteciion circuit of incoming cabinel

NAT-5300 4000A Tand 15 2 and the frame
Verification of short-circuit strength of the protection circuit of feed cabinet branch 2 1and 15 4 and the F
DW17D-1800 1600A an and the frame
Verification of short-circuit sirength of the protection circuit of control cabine: "
oulgoing 2 NM&-160R 50A 1and 1% € and the frame
Verification of short-circuil withstand strenglh of the N busbars 1and 33 2ang 14

TRF
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Annex J

Component List
1. Switch electrical appliances and components

L . Manufacturer { Factory ) / CCC
No. Parts name Type-specification Quantity Certificte No.
NA1-6300 4000CA 1 Zhejiang Chint Electrics Co., Ltd.
’ Air circuit- [cs=100kA, lcu=120xA 2003010307066720
breaker DW17D-1900 1600A 5 Zhejiang Chint Electrics Co., Ltd.
[cs=50KkA, lcu=50kA 2002010307023428
NM&-160R 50A 5
Ics=50KA, lcu=65kA Zhejiang Chint Electrics Co., Ltd.
5 Moulded case NMB-160R 100A 5 Z20050102307148712
circuit-breaker Ics=50kA, lcu=65kA
NM7-400S 40CA 5 Zhejiang Chint Electrics Co., Ltd.
‘lcs=25kA, lcu=50kA |- ~ . 2009010307382061
3. Tracnusrfrc?rr;;er giggg ggggﬁﬁ g Zhsejiang Chint Electrics Co., Ltd.
MNS Enclosures ( Frame
plate thickness: 2.0mm,
4 Encicsures . Door plate thickness: 3 Beijing First Switchgear Co., Ltd.
2.0mm, Curb plate :
thickness: 1.5mm )

2. Busbar and Insulated conductor

Material e Manufacturer ( Factory )/
No. Parts name - " hame Type-specification | CCo Cert’if(icte Nof.y)
Main switch input - output
1 busbar and the power TMY-4 > (10mm > 100mm)
source busbar
2 Busbar (horizantal busbar ) gospgaerr TMY-3X (10mm X 120mm) | Shandong Dagiao Industrial
o usb TMY-2 % (10mm X 100mm) Co.. Ltd.
3 Distribution busbar ( Tinning ) TMY-6rim % 100mm
4 Busbar ( N ) TMY-12mm % 120mm
5 Busbar ( PE) - TMY-10mm > 100mm
PVC Qingdao Yuhua Electric
B Insulated conductor insulated BV-16mm?, BVR-25mm? | Wire &amp; Cable Co., Ltd. |
- . : conductor : 2002010105015438
3. Supporting insulating parts and Connectors
No. | Pars name Material name Type-specification Manufacturer ( Factory )
Busbar clamp ( PPO IX (10mm X 120mm >
Material ) Bmm X 100mm
. Busbar clamp ( DMC :
’ S_upporpng i\flateria?lg 12mm X 120mm Yueqing City,Haitan Diangi
insulating
Insulator { DMC Complete Parts Co.. Ltd.
part . M8
Material )
Epoxy rz;gbonded thickness: 35mm, 40mm
1/4 unit electrical distribution adapter MLS-4 T i
5 1/2_unit electrical distribution adapter MLS-3 Tianjin Jinlu Blectric Co., Ltd.
Connector w&g$gg_l§82 Wecome Group Co., Ltd.

TRF No. IECENB043¢_1B
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80kA three poles prospective current oscillogram The oscillogram No.: S13026501

U=442.7V I=81.12kA/Ip=179.81kA COS@=0.17
240.0 %A
/ / f\ |
la : ’ \
-240.0 XA .
240.0 kA
| /\/\/\/\/\/\/
.240.0 kA
240.0KA
i
Ic | ‘
.280.0 kA
Sweepi: 1 [-112.2 ms 50.00 ms/div ' ‘ ' C 3872 ms

TRF No. IECENG0439_18B
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BOKA verification of three poles shori-circuit withstand strength The oscillogram No.: $13026502

1=81.12kA/Ip=179.81kA  COS®=0.17
T=1.023s lp=178.94KA It=6887.36x10%A%

2400 kA

The parameters of the prospective current: U=442 7v

v

e
e — e

e

1 2400k
240.0 kA

-240.0 kA
240.0 kA

a8
Tr—
T T

-240.0 kA
Sweep#: 1 0.37s '

200.0 msidiv 1.63s
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80KA verification of shori-circuit breaking The oscillogram No.: S13026503

The parameters of the prospective current; U=442.7v 1=81.12kA/lp=179.81kA COSp=0.17
lp=161.39kA 1t=285.82x10%A%s
1,200 kV
~~NN—
-1.200 kv
1,200V
AUNNS AR I.[\\‘ ’A\
- ANV~
-1,200°kV
1.200kV
Uca . \/\JM\/ /\\/\/\ f\/f\/\/\,
-1.200 KV ‘
240.0 kA
240.0 kA
1.200 kv
: e LAVAVAVAVAVAVAVADSS
-1.260 kV
240.0 kA -
b \/\/\ -
-249.0 kA © ’ | '
1.200 kv
[\ Eal
Ub A/\\f \/\/\/\/\/\/\/\/ R
-1.200 kY
240.0 kA
‘° A% -
-240.0 kA
1.200 kV
: D AVAVAVAVAVAVAVAV
-1.200 4V
Sweep#i 1 1-1135ms ' ' 50.00 me/div 386.5 ms

TRF No. IECENS043¢ 1B
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50kA three poles prospective current oscillogram

The oscillogram No.: S13026504

m ‘ i’f AR i -
, \/ | \A/\/ \\\/‘\ /\N \\// \\U/ | /\ |

\/ \\/\M/\/\/\’/\/w \/\ J\U/A\/(\

L |
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o0kA verification of three poles short-circuit withstand strength The oscillogram No.: $13026505

The parameters of the prospective current:U=442 4V (=51.02kA/Ip=109.13kA COSp=0.22
T=1.012s p=105.26kA 1°t=2805.24x108A2s
150.0 kA

v ——

e ————

s

-150.0 k&
150.0 kA

-150.0 kA

150.G kA
lc | ]
{
It
-150.0 kA
Sweepi: 1 -0.40s ' ' ‘ J 200.0 r'ns:‘dlu 4 ! ‘ ' 1.60s
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50kA verification of short-circuit breaking

The oscillogram No.: S13026506

The parameters of the prospective current;

U=442 4V  |=51.02kA/fp=109.13kA COSp=0.22

Ip=95.18kA I°t=87.14x105A%s
WA
— VA

Uca 7 ’ = ﬁ,\\f i

-1.200 kv

AVAVAYA V! SV

150.00 kA

la S /\Uf’f\v

-150.00 kA

1.200 kv

. e AVAVAVAVAVAVAVAVAVAN

-1.200 kV

150.00 kA -

no
b . T \/ M/

15000 kA

1.200 kv

v VAN NANNANNANN T

-1.200 kv

150.00 kA

'f /v

-150.00 kA

1.200 kv

e R AVAVAY

-1.200 kv

AN :

Sweep#: 1 |-107.2ms

50,00 ms/div ' ' ' T 3828 ms

TRF No. IECENG04338_1B
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The oscillogram No.: 813026507

COSe

30KA three poles prospective current oscillogram

0.23

=63.87kA

30.61kA/p

U=442 9v
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30kA verification of three poles short-circuit withstand strength  The oscillogram No.: $13026508

The parameters of the prospective current: U=442 gV 1=30.81kA/Ip=63.67kA COSp=0.23
T=1.004s Ip=63.48kA 1’t=064.68x10°%A%g
80.00 kA —
|
T im TR i
R
I |

_,-AW

-90.00 kA
90.00 kA

il
i ,,*g }M 1 \’f
R

-90.00 kA
Sweeph: 1 -0.50 s

2000 msidiv 150s

TRF No, IECENB0439 18
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30kA verification of short-circuit breaking The oscillogram No.: $13026509

The parameters of the prospective current: U=442.0V 1=30.61kA/Ip=63.67kA  COSp=0.23

Ip=31.88kA 12t=6.06x108A%s
1.200 kv
s Y
ANANANA
g YAV \/ ‘ /V\p \W
VAAVARVIRV.
-1.200 kY
1.200 kv
A f\ |
Ub ,\ ! H
i j( \/\” /\J \ -
-1.200 kv .
1,200 kv
YWV
-1.200 kV ’
90.00 kA
ia /\
-80.00 kA
1.200 kv
s AVAVAVAVAVAVAVAVAVAVAV AN —
-1.200 kv
90.00 kA -
l{s] \/'
-90.06 kA
1.200 kY
o NAVAVAVAVAVAVAVAVAVAVAVAS
-1.200 kV
90.00 kA
Ic [\
-80.00 kA
1.200 kv
e SVAVAVAVAVAVAVAVAVAVAVAVans
-1.200 kV
Sweepi: 1 |-126.6 ms 50.00 ms/div ' ' ' T 3734ms
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30kA verification of short-circuit breaking The oscillogram No.: $13026510

The parameters of the prospective current: U=442 9v [=30.61kA/Ip=63.67kA COSp=0.23

lp=38.41kA 1t=6.88%10%A2g
1.200 kv ‘
aUATATATATAVAVAVAVAVAVAY A U——
-1.200 kv
1.200 kv
A\ A \
J\/\M\N VAVAVAVAVAYAW A
-1.200 kv .
1,200 kV
\ .
S AVATAVAVAVAVAVAVAVLVAY A ——
- y . -
-1.200 kV ' ' '
90.00 kA
la /\
-90.00 kA
1,200 kv
-1.200 kv
90.00 kA - .
b ‘\/\
-90.00 kA '
1.200 kv
- MVAVAVAVAVAVAVAVAVAY VAW
-1,200 kv
90.00 kA
ic \/—
-90.00 kA
1.200 kv
" e AVAVAVAVAVAVAVAV A VaVAV\
-1.200 kv
Sweep#: 1 {-126.6 ms 50.00 ms/civ ’ ‘ ' © a734ms
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30kA verification of short-circuit breaking The oscillogram No.: $S1302651 1
The parameters of the prospective current: U=442 gy [=30.61kA/Ip=63.67kA COSp=0.23
lp=27.44KkA ‘ 1t=8.67x108A%s
1.200 kv
ATV TAYAVAAVAY LY N—
-1.200 kv
1,200 kv
| VWY WV -
-1.200 kv ' 4 ‘
1.200 kv )
AN ~————
-1.200 kv -
90.00 kA
" aVAn -
-90.06 kA
1.200 kv
- /!
- SAVAVAVAVAVAVAVAVAVAVANSE S ——
-1.200 kV
90.00 kA
o V -
-90 00 kA |
1.200 kV
o I AVAVAVAVAVAVAVAVAVA VAV - —
-1.200 kv
90.00 kA
) )
-80.00 kA
1.200 kv
. VAVAVAVAVAVAVAVAVAV
-1.200 kV
Sweepsi 1 |-126.6 ms 50 00 msidiv 3734 ms

TRF No. IECENG0439 1B
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30kA verification of short-circuit breaking The oscillogram No.: $13026512

The parameters of the prospective current:U=442 9V 1=30.61kAIp=63.67kA COSe=0.23

Ip=47.84kA 12t=13.23x10%A%g
1.200KV
ANANARE
Y —
1,200 kV
1.200kY
S T —
SUVAVAVAVAY /!
-1.200 kv
1.200kV .
N YT —
-1.200 kv |
90.00 kA
A
la / \'\,
-90.00 kA
1.200 kv ' 7
. * AAAVAVAVAVAVIV VAV W
-1.200 kv
30.00kA
.b S
-90.00 kA .
1200 kY
- RV AVAVAVAV N AVAV AV Vo ——
-1.200 kv
S0.00 kA
ic - /\;j
-80.00 kA
1.200 kv
. NAVAVAVAVAVAVAVAVAVAVAY
-1.200kV
Sweepl: 1 |-1266ms ' ‘ 50,00 ms/div 373.4 ms
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30KA verification of short-circuit breaking The oscillogram No.: $13026513
The parameters of the prospective current: U=442.6V =30 .61kA/Ip=63.67kA COSp=0.23
Ip=46.27kA : 1#t=11.39x106A% ’
1,200 kv
" M\
e AVAATAVAAVAVAVAY
VAYAY T
-1.200 kv
1.200 kY
VWY
Ube — /\ AN A \/\// \
\]\/V\/\/\\ VA4
-1.200 kv
1200k ' B
- WA
-?.ZOGRVV
S0.00 kA
la _ _ U
-90.00 XA
1.200 kv
: e VAVAVAVAVAVAVAVAVAV VS -
-1.200 kv
80.00 kA }
] ” _ - % . : L
) -90.00 kA | . | |
1.200 kV
tb ‘\JI\/\\/V\/W\\/W\/\
-1.200 kV
20.00 kA
] f\
-80.00 kA
1,200 kv
_A
v A TNNNNNNN e
-1.200 kv
Sweept: 1 {-102.6 ms ' ' ' 50.00 ms/div ' ‘ ' 397.4 ms
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48kA single pole prospective current oscillogram

The oscillogram No.: $13026514
U=257.2V

COSp=0.23

1=48 64kA/Ip=103.09kA

144.0 kA

-144.0 kA

Sweep#: 1 -095.9 ms

50.00 ms!div

404.1 ms

TRF No. [ECENB0439_18
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NEF & I R E i

The oscillogram No.: $13026515

-| The parameters of the prospective current: U=257 2V [=48.64kA/Ip=103.09KA COSp=0.23
T=1.012s Ip=102.68kA It=2494.52x10%A%s
144.G kA
Ja - N
-144.0 kA
Sweep#: 1 -042s 2000 }nsldfv 158s

TRF No, IECENGQ439_18
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Verification of short-circuit strength of the pratection circuit {incoming cabinet)

The oscillogram No.: 813026516

The parameters of the prospective current: |J=257 2v I=48.64kA/Ip=103.09kA

COSp=0.23
Ip=89.06kA *1=56.40x10°A%s
1,200 kv
NN NN
AN R AR AR \
tan “’v—lj }K ! \ ! '/\jf \ ff \\/ \ / ] [/’\_-«/”“*‘ﬂ-———-*"-“
11; Y V \f 2 \f! ‘I-\/ / |
-1.200 kv
1440 kA
\
Lo
[
o
Ay
a = s \ \1 /me——w—_—-—-. e ]
|
) VoY )
-144.0 XA
1.200 kv
\ ! i i
| ST N
v \/ VU V |
-1.200 kv
Sweep 11  |-112.2 ms 50.00 me/giv 387.8 me

TRF No. IECENG0439 1B
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30kA single pole prospective current oscillogram The cscillogram No.: $13026517
U=257.1V 1=30.81kA/Ip=64.53kA COSp=0.22
0.00 kA '

[
|
!

-80.00 kA
SweepH: 1 -152.1ms i I ' 50.00 h1sidiv

347.9 ms

TRF No. [ECENB043% 1B
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Verification of short-circuit strength of the protection circuit { Feed cabinet) The oscillogram No.: $13G25518
The parameters of the prospective current: U=257 1V 1=30.61kA/Ip=64.53kA  COSw=0.22
Ip=46.02kA 1’1=27.48x10°A%
1.200 kv
VRN
Ucn 1{ \' | / E* i{ ‘i‘ \ \ N i
{IRVARY VRRVERY
-1.200 kv
90,00 kA
/\
&
. AN N I
-90.00 kA
1,200 kv
- T /\ /\ /\__——
) Vi
-1.200 kv
Sweepi: 1 |-131.4 ms 50.00 msidiv ' ' ' C 3626 ms

TRF No. IECENBC439 1B
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18kA single pole prospective current oscillogram The coscillogram No.: S13026519
U=258.6V I=18.54kA/Ip=36.47kA COScp:O.ZY
54.00 kA
i |
\ ' [‘
\ i . _‘(1
| ' |
\ | -
N
i ‘ LT T NV B
|
g \ g‘
; I L f } /
I
L
i
\u!
-54.00 kA
Sweep#: 1 |-096.2 ms 50.00 ms/div 403.8 ms
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Verification of short-circuit strength of the protection circuit { Control cabinet )  The oscillogram No.: $13026520
The parameters of the prospective current: U=258.6V 1=18.54kA/p=36.47KkA COSp=0.27
Ip=18.89kA 1*t=2.23%10%A%
1.200 kv
'Aik [\\‘ {[\'ﬁ f/ﬂ\\\ ;’1 Jr\ ,r/\ ;r\ ' if\ f\ /\\
: | ,!\ { f
U . AR O AR A [ e
y - \J\/\\\;/"’w\\/ T
RVERY VoV
-1.200 kv
54.00 kA
! S, .
i "\ f-
\j/
© 54.00kA
1.200 kV
A A A I3 /
ﬂﬁ*/ﬂ“t f/\’!: / f\/\ r{\‘/\ j[\! A
| Py S ' —— B
. AR Y
*U'\e{i\}\\/i'\/\‘;\’
j VYRRV VARY Y
-1.200 kv
Sweep#: 1 -123.0 ms T 50 GO msidiv Y 3NN s
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