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Testing procedure and testing location:

[[J] ©B Testing Laboratory:
Testing locatlon/ address ..........ccoevvenn :
[J Associated CB Laboratory:
Testing location/ address .........ccveeene, :
Tested by (name + signature)..... :
~ Approved by (+ signature)........... :

NFA
N/A
N/A
N/A
N/A

NIA

[0 Testing procedure: TMP
Tested by (name + signature).....
Approved by {+ signaturel............ :
Testing location/ address ........cceue..e. :

N/A
N/A
N/A
N/A

X Testing procedure: WMT
Tested by {(name + signature).....:

Witnessed by (+ signature) .......... :

Approved by (+ signature)........... :

Testing location/ address ..........c.co.e.e. :

DELIXI LABORATORY
Feng Qiang 7%/&

Eric Wang @"/

Fred Fu (C ;_ / /“ﬂ

Delixi High Tech Industrial Park, Liushi Town, Yueqing City,
Zhejiang Province, China 325604

[J Testing procedure: SMT
Tested by (name + signature).....:
Approved by (+ signaiure)............ :
Supervised by (+ signature)....... :
Testing location/ address ............. el

N/A
NIA
NIA
N/A
N/A

[} Testing procedure: RMT
Tested by (name + signature).....:
Approved by (+ signature)............ :
Supervised by (+ signature)........ :
Testing location/ address ..., :

N/A
N/A
N/A
N/A
N/A

BAPHO C OPHI UHANA
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-Summary of testing:

Tests performed:
The following samples were chosen for the type test according to annex ZA of EN 60898-1 and annex C of IEC/EN

60898-1:

Test D type C type B type
sequence | ¢p 2P 4P 1P 2P 4P 1P 2P 4P
A 63 Ax 1 63 AX1
83AX3 63Ax3
B B3IAX3 63AX3 3 Ax 3 32 Ax 3
ct | B3AX3 B3AX3
c2 B3AX3 | 63Ax2 [ B3AX1
1TAx1 TAx1
N 4AX1 4AX1
X1
A1 BAX1 8AX1
10 A x 1 10 A x 1 10AXx1
Do N 16Ax1 1 16AXx1
20 A x 1 20AXx1 | . 20 Ax 1
o5 A x 1 25 Ax1 25 Ax 1
AT 32Ax1 32AXT
40 Ax 1 40 Ax1 40 Ax 1
0 A x 1 50 A x 1 50 Ax 1
63 Ax1 63 AX 1
DO+D1 | 63AX3 63AX6
E1 63AX6 | B3AX3 | B3AX3
1Ax6 | 1Ax3 | 1Ax3
2 63Ax7 | 63Ax3 | 63AX3
1Ax7 | 1Ax3 | 1Ax3
SR R U EUREEE SNSRI AU B 40Ax3
E2* | | 40AX3 | 40Ax3 | 40Ax3 | (005 | 40AX3 | 40AX3

Note: k/\

1. The MCBs from 1 A - 32 A have same fundamental design, MCBs from 40 - 83 A have same fu darlnentai
design, the difference is material of the terminal, B 32A was subjected to additicnal temperature rige.

2. ™ To determine the energy limiting class according to annex ZA of EN 60898-1,

3. The measured it values of MCRs C40 with 1P, 2P and 4P were below the limit both of C32 and C16 with 1P, 2P
and 4P. So tests of MCBs C40 were deemed to cover tests of C32 and C186.

The measured i’t values of MCBs B40 with 1P, 2P and 4P were below the limit of B32 with1 P, 2P and 4P and B16
with 2P and 4P. So tests of MCBs B40 were deemed to cover tests of B32 and B16 except B16 with 1P.

TRF No. [ECENB0888}1C
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Testing tocation:

Test location for sequence A, B, C1, C2 and D0O+D1;

DELIX! LABORATORY

Delixi High Tech Industrial Park, Liushi Town, Yueqing Clty, Zhejiang Province, China

Test Location for sequence E1 and E2:
Zhsgjiang Fangyuan Electrical Equipment Testing Co., Ltd.
West Zhonghuan Road, Jiaxing City, Zhejiang Province, China

Summary of compliance with National Differences:
N/A

TRF No. IECENE60898 _1C

BRAPHC O CPHTUHARA
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Copy of marking plate:

Example of the markings:

Marking for 1P circuit-breaker

Marking for 4P circuit-breaker
Note:

The markings for circuit breakers are same except the rated current, the tripping characteristic type and the
number of poles maybe different.

A\
TRF No. IECENG0898| 1C

BAPHO ¢ OPUT UEASNA
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Test item particulars.............cccooveceeeernnn, :

Circuit breaker for overcurrent protection

Type of circuit-breaker ...................... RPN :

HDBSH

Number of poles .........coeveeeeeicccn v :

1-P [ 1-P+N (N pole has the protection)
2-P X 3-P [ 3-P+N (N pole has the protection)
4-P ] Other ......

Protection against external influences ......... :

[enclosed unenclosed

Method of mounting ..., :

(O surface flush
panel board / distribution board

Msthod of connection ............... N :

(X].not associated with the mechanical mounting
[ associated with the mechanical mounting

Instantaneous tripping current ................... :

X B K c

D (The upper value of instantaneous tripping is 14 In)

Ambient air temperature (°C) ...ocvivivicennen. : B 30°Cc ] 40°C [] Other °C
Energy limiting class ...c...cccococvvvveveevcen. : [} Class 1
[] Class 2

Ciass 3 for circuit breakers with [n < 40 A

& Not applicable for circuit breakers with In > 40 A (no
limits specified by the standard)

(Class 3 for B and C type 1 A to 40 A circuit breakers)

Rated short-circuit capacity (A) ....c.ccocovevenne. :

[115kA [ 3kA {145kA [eka
B 10kA [J15kA  [J20kA [ 25kA

Type of terminal oo, :

screw @ [] pilar®® [ cage®® [ lg
[ screw less® [ flat quick connect®
1 plug-in [} screw-in

# copper conductors

" aluminium conductors**

Value of rated operational voltage ............. :

O 120v=*[] 230v

[ 240 v * for 1P + N circuit-breakers

[ 1207240 v ** B 230/400 V for 1P circuit breakers
400 V for 2P, 3P and 4P circuit-breakers

(] 240/415v [] 415V

Value of rated current ......ooooeeeeivvveeei :

TA2A 4A 8A 10A 16A,20A,25A, 32 A, 40 A, 50
A B3A

Value of rated frequency ...........covevvveeveen. :

50Hz [X 60 Hz

Rated impulse withstand voltage (Uimp) ..... :

[] 2,5 kv 6 kV [1 declared _ kv

Material group and CTI declared by

(3 Group 1, (600 V < CT1)

** delete for EN and *** only for EN

MANUTACIUIEE..cv it eeeeee e :
L1 Group II, (400 V < CT| <600 V)
Group tla, (175 V < CTi < 400 V)
Remark:

TRF No. [ECENB0898_1C
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General remarks:

The test results presented in this report relate only to the object tested. .
This report shall not be repraduced, except in full, without the written approval of the Issuing testing laboratary.
"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report,

Note: This TRF includes EN Group Differences together with National Differences and Speclal Nationa|
Conditions, if any. All Differences are located in the Appendix to the main hody of this TRF.

Throughout this reporta [X] comma or [J pointis used as the decimal separator.

This report is based on report 3303848.50, it is issued due fo that:
1. Applicant is added

2. The model referenceftrade mark is added: HDBSH the model is identical to CDBSH in report 3303848.50
issued on 2012-10-10,

The basic part of this test report covers the evaluation of the IEC requirements.
Annex 1 of this test report covers the evaluation of the CENELEC common modifications.

Although it is not mentioned on first page, the following standards were also taken into consideration, no
deviation was found:

- EN 60898-1/A12: 2008

General product information:
See page 6 for the detailed technical data.
Grid distance "a”: 35 mm

Nominal diameter of thread of terminal screw:
M5 for 1 - 32 A circuit breakers,
M8,5 for 40 - 63 A circuit breakers

The terminal test (cl. 9.4, 8.5, 8.16) on terminal with M5 screw was conducted in test report No. 3303848.53,
which is for the type test of HDBON circuit breakers, since HDBSH circuit breakers and HDBON circuit
breakers have same terminals

Factory: f\/\
PEUIXI ELECTRIC (NINGBO) LTD .
No. 1958, Jiangnan Road, National Hi-Tech Industrial Development Zone

Ningho, Zhejiang
China

TRF No. IEGEN608H8_1C
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IEC/EN 60 898-1
Cilause Requirement + Test Resuit - Remark Verdict
TESTS ,A* 1 SAMPLE #01 P
D83, 1-P
6% MARKING AND OTHER INFORMATION
“see Annex 1 | Clrcuit-breaker marked with: P
a) Manufacturer's name or trade mark ................ : |Himel P
b)Type designation, catalogue number or other | HDBOH P
identification number .........c.ccoovveoveeree :
¢) Rated voltage (V)......o.ooeeveerecenreeereseeree 1 |230/7400 V~ P
d)Rated current (A} oo, (B3 A P
e) Rated frequency (Hz) .....o.ococcevevvveevsern, . |50760 Hz P
f) Rated short circuit capacity (A} ..co.c.oovervennn. : {10000 A P
g) Wiring diagram ‘ p
h) Ambient air temperature, if different from NIA
30°C
i) Degree of protection, if different from I1P20 N/A
j} For D-type circult-breakers: the maximum N/A
instantaneous fripping current, if highet than 20
In(see table 2)
K) Rated impulse withstand voltage Uimp if it is BkV p
2,5 kv
Symbol for instantaneous tripping current D p
Symbol for nature of supply ~ P
Marking for rated current and for instantaneous p
tripping shall be readily visible when CB is
installed
Other marking shall be easily discernible P
The suitability for isolation, which is provided by _—/ p
all circuit-breakers of this standard, may be |__
indicated by the symbol on the device
Energy limiting class 3 for B / C type circuit breakers P
with1AsSin<s40A '
Not applicable for D type circuit
breakers and B/ C type circuit
breakers with In > 40 A
I’t characteristic (documentation) P
Symbols on supply and load terminal N/A
Terminal for neutral conductor N N/A
Earthing terminal if any (IEC 6044 NIA

TRF No. [ECENG0898_1C
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IEC/EN 60 898-1

Clause l Requirement + Test- Result - Remark Verdict
On - off position shall be clearly indicated -0 | - P
For push-button CB the off push-button shall N/A
either be red or be marked with the symbol "0’
Red not used for other push-button N/A
This symbol shall be easily discernible P
For CB with multiple current ratings, the maximum N/A
value is marked, the adjusted value indicated
without ambiguity
Marking shall be indelible and easily legible (not p
on removable parts), 15 s with water, 15 s with
hexane (see cl. 8.3)
8. " |REQUIREMENTS FOR CONSTRUCTION AND OPERATION
8.1.1 General P
8.1.2 Mechanism P
The moving contact shall be mechanically p
coupled so that all polas make and break
together, whether operated manually or
automatically, even if an overload occurs on one
pole only
The swifched neutral shall close before and open N/A
after the protected pole (s)
Neutral pole having adequate making and N/A
breaking capacity and CB with independent
manual operation: all poles operate togather
including neutral pole
CB shall have a trip free mechanism P
It shall be possible to switch the CB on and off by P
hand :
Mo intermediate position of the contacts P
Position of contacts shali be indicated P
Indication visible from the oulside P
If the indication is on the actuating means, it shall, N/A
when released, automatically lake up or stay in '
the position corresponding to that of the moving '\/\
contasts;
operating means shall have two different rest
positions, except that, for automatic operation, a
third distinct rest position may be provided
If & separate mechanical indicator is used to p

the off position.

indicate the position of the main contacts, colo L~
red shail be used for the on position and grien}!

TRF No.

IECENGQBS8_1C \@\J
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IEC/EN 60 888-1

Clause Requirement + Test Resuit - Remark Verdict
| The action of the mechanism shall not be =
influenced by the position of enclosures
If the cover is used as a guiding means for N/A
push-button, it shall not be possible to remove this
button from the outside
Operating means securely fixed, not possible to P
remove them without a tool
For the up-down operating means the contacts P
shall be closed by the up movement.
8.1.3 Clearances and creepage distances =}
8.1.3 Clearances [mm] see table 4 =
1.belween live parts (of the main circuits) which  {5,6 mm P
are separated when the CB is in off position ... .
2.between live parts of different polarity.............. 2 110,2 mm P
3.between circuits supplied from different N/A
sources, one of which being PELV or SELV ....... :
4. between live parts and P
- accessible surfaces of operating means........... S 19,3 mm P
- screws or other means for fixing covers ........... : N/A
- surface on which the base is mounted.............. © 15,1 mm P
- screws or other means for fixing the circuit ' N/A
BrEAKET. ..o : :
- metal covers or hoXes ... : NIA
- other accessible metal pans .........oocveeiieveirennn, 2 117,00 mm P
- metal frames supporting the base (flush-type) .: 15,1 mm P
5.between metal parts of mechanism and: N/A
- accessible metal pans.........ccevnieeiieee : N/A
- sorews or other means for fixing the circuit N/A
BrEaKEr . ... s :
- metal frames supporting the base (flush type)..: N/A
81.3 Creepage distances [mm] (see table 4) P
Material group llia Ou i P
1.between live parts (of the main circuits) which  [9,0 mm P
are separated when the CB is in off position ...... :
2 between live parts of different polarity.............. ;10,2 mm p
3.between circuits supplied from different N/A

gources, one of which being PELV or SELV....... :

4, between live parts and

TRF No. IECEN6(898_1C
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IEC/EN 60 898-1

Clause Requirement + Test Result - Remark Verdict
- accessible surfaces of operating means........... ;19,3 mm P
- screws or other means for fixing covers ........... : N/A
- surface on which the base is mounted.............. : 15,1 mm p
- screws or other means for fixing the circuit N/A
BrEaKer. ..o e e :
- metal covers or BOXes........cccevevevvcievcvimneieanns : NIA
- other accesslble metal parts ...........ccce e, :[17,.0mm P
- metal frames supporting the base (flush-type} .: 5,1 mm P
5.betwean metal parts of mechanism and: N/A
- accessible metal parts........coceeviieicccien : N/A
- screws or other means for fixing the circuit NIA
BIEAKET . ...t :
- metal frames supporting the base (flush type)..: NIA
8.14 Screws, current-carrying parfs and connections P
8.1.4.1 Connections, withstand mechanical stresses P
cccurring in normaj use
Screws for mounting of the CB not of the P
thread-cutting typa
Test according to ¢l. 9.4: P
- 10 times (screw @/ torque Nm) NfA
- § times (screw @ / torque Nm) 3,5 Nm P
Plug in connections tested by plugging in and N/A
pulling out five times
After test connections have not become loose nor P
electrical function impaired
8.1.4.2 Screws with a thread of insulating material N/A,
ensured correct introduction
8.1.4.3 Electrical connection: =
contact pressure not transmitted through U\
inswlating material, unless there is sufficient ; :
resilience in the metallic parts /
- copper \ P
- alloy 58% copper for worked cold parts N/A
- alloy 50% copper for other parts NIA
- other metal N/A
815 Terminais for external conductors = P
8.1.56.1 E

Terminals ensure correct connection of 4 R
)

conductors {Test acc. to ¢l. 9.5 or annex J o;/R

TRF No. [ECEN6G898_1C
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IEC/EN 60 898-1

Clause

Requirement + Test

Result - Remark Verdict

9.5

Torque
& 6,5 mm, 3,5 Nm
max. sect. 25 mm?

P

9.5.1

Pull test:

Torgue (2/3)= 2,33 Nm
min sect. 1 mm?
Pull 50 N for 1 min

Torque {2/3)= 2,33 Nm
max sect. 25 mm?
Pull 100 N for 1 min

During the test conductor does not move
noticeably

952

min sect.1 mm?
max sect. 25 mm?*

Torque (2/3)= 2,33 Nm

The conductor shows no damage

9.6.3

Nominal cross-section from
1 mm? to 25 mm?

min

No of wires 7

@ of wires 0,67 mm
Torque (2/3) = 2,33 Nm

max
No of wires 7

@ of wires 2,14 mm
Torque (2/3) = 2,33 Nm

After the test no wire escaped outside

(

8.1.56.2

Terminals allow the connection of conductors of

the following cross-sectional areas: (table 5)

TRF No. IECEN60898_1C
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IEC/EN 60 898-1

Clause

Requirement + Test

Result - Remark Verdict

Rated current Range of nominal ¢cross
{A) sectlons to be clamped
(mm?)

<13 1 to 2,6
>13<16 1 fo 4
>16<25 1,5 to 6
>25<32 2,5 to 10

> 32<50 4 to 16
>50<80 10 to 25

> 80 = 100 18 to 35

> 100 <125 25 to 50

1 mm? to 25 mm?® P

It is required that, for current ratings up to and
including 50 A terminals are designed to clamp
solid conductars as well as rigid stranded
conductors; the use of flexible conductors is
permitted

Nevertheless, it is permitted that terminals for
conductors having cross-sections from 1 mm? up
to 6 mm? are designed fo clamp solid conductors
only.

N/A

8.1.6.3

Means for ¢clamping the conductors in the
terminals not serve to fix any other component
(See test sub-clause 9.5)

B154

Terminals forin < 32 A allow the connection of
conductors without special preparation

§.1.5.5

Terminals shall have adequate mechanical
strength; {SO thread or equivalant (See tests of
sub-clause 9.4 and 8.5.1)

8.1.5.6

Clamping of conductor without damage to the
conductor (See test of sub-clause 9.5.2)

8.1.5.7

Clamping of conductor between metal surfaces
{Ses tests of sub-clause 9.4 and 9.5.1)

8.1.5.8

Conductor shall not slip-out when the clamping
screw or nuts are tightened (See test of
sub-clause 9.5.3)

8.1.5.9

Terminals shall be properly fixed. No work loose
when the clamping screws or nuts are tightened
or loosened (See test of sub-clause 9.4)

8.1.6.10

Clamping screws or nuts of terminals for
protective conductors adequately secured against
accidental loosening

8.1.56.12

Screws and nuts of terminals for external
conductors shall be in engagement with a metal
thread, and the screws shall not be of tapping
screw type

TRF No. [ECEN6G08BS_1C
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IEC/EN 60 898-1

Clause

J Requirement + Test

Result - Remark

Verdict

8.1.6

Non interchangeability

N/A

For circuit-breakers intended to be mounted on
bases forming a unit therewith (plug-in or screw-in
type) it shall not be possible, without the aid of a
tool, to replace a circuit-breaker when mounted as
for normal use by another of the same make
having a higher rated current, compliance is
checked by inspection

N/A

adequate stability

Plug-in type circult-breakers, the holding in position of which does not
depend solely on their piug-in connection(s), shall be reliable and have

N/A

8.1.7.1

Plug-in type circuit-breakers, the holding in
position of which does not depend solely on the:r
plug-in connection{s)

Compliance of the mechanical mounting is
checked by the relevant test 9.13

N/A

8.1.72

Plug-in type circuit-breakers, the holding in
position of which does depend solely on their
plug-in connection(s)

Compliance of the mechanical mounting is
checked by the relevant test 9.13

NIA

8.2

Protection agalnst electric shock

Live parts not accessible in normal use

For CB, other than plug-in type, external parts,
other than screws and other means for fixing
covers, which are accessible shall be of insulating
material

Unless the live parts are within an internal
enclosure of insulating material:

Lining

- reliable fixed,

- adequate thickness and

- mechanical strength

N/A

Inlet openings for cables shall be in insulating
material or be provided with bushings or similar
devices in insufating material

Such device

~ shall be reliable fi xed

- shafl have adequate mechanical strength

N/A

For plug-in CB, external parts, other than screws
and other means for fixing covers, which are
accessible shall be in insulating material

/A

Metallic operating means insulated from live parts

£

N/A

TRF No. IECEN60898_1C
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{EC/EN 60 898-1

Clause l Requirement + Test Restilt - Remark Verdict

Metal parts of the mechanism not accessible and : P
insulated from accessible metal parts, metal
frames {for flush-type), screws or other means for
fixing the base

Replacement of plug-in CB possible without N/A

touching live parts

Lacquer or enarmel not considered P
9.6 Test of protection against electric shock P

Use of {est finger so designed that each jointed p

can ba turned through an angle of 90° with
respect fo the finger

Circuit-breaker with enclosures of thermoplastic P
material are additional tested at 35 °C for 1 min
with a force of 75 N

710 Resistance to heat

CB sufficiently resistant to heat I

9.14 Test of resistance to heat

9.14.1 Test:

B|U|(T|O|T

- without removable covers ....... 1 h (100 £ 2) °C

- removable CoVers.....nnn. Th(70+£2)°C N/A

After the test no access to live parts, marking still p
legible

9.14.2 Ball pressure test for external parts of insulating | Enclosure P
material (parts retaining current-carrying parts 125 °C
and parts of the protective cireuit in posmon) 0.68 mm
=125°C !
G of impression <2 mm

9143 Ball pressure test for external parts of insulating | Operating means P

material {parts not retaining current-carrying parts | g3 °¢

and parts of the protective clrcult in position 016 mm
=(70x2)°Cor '

T = °C = {40 £ 2)°C + max, temperature rise /\
of sub-clause 8.8
& of impression <2 mm s

8.11 Resistance to abnormal heat and to fire / P

External parts of insulating materiat shall not P
ignite or spread fire under fault or overload
conditions

9.15 Resistance to abnormal heat and to fire

Glow wire test:
No visible flame, no sustained glowing or flames .
and glowing extinguish within 30 s s

TRF NO/ CENB0898_41C
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IEC/EN 80 8981

Clause Reaquirement + Test Result - Remark Verdict
external parts retaining current-carrying parts Enciosure p
and parts of the protective circuit _

N posiion ... (960 + 15)°C
all other external parts ................... (650 £ 10)°C |Operating means
8.12 Resistance to rusting
Ferrous parts adequately protected against P
rusting

9.16 Test of resistance fo rusting: p

- 10 min immersed in a cold chemical degreaser P

such as methyl-chloroform or refined petrol

- 10 min immersed in a 10% solution of p
chioride in water at 20°C’

- 10 min at 85% humidity at 20°C p

- 10 min at 100°C P

No sign of rust P

TRF MNo. [IECEN60898_1C

BARPHD C CPHTUHARA




Page 17 of 151

Report No. 3303848.52

IECI/EN 60 898-1

Clause Requirement + Test Result - Remark Verdict
TESTS ,,A" 1 SAMPLE #02 P
D63, 4-P
6% MARKING AND OTHER INFORMATION
*see Annex 1 | Circuit-breaker marked with: P
a)Manufacturer's name or trade mark ................ : jHimel P
b)Type designation, catalogue number or other  |HDB9H P
identification number .........ccoovvvrcninreccnne :
c) Rated voltage (V). : |400 v~ =]
dYRated current (A) ..o 1|63 A P
e} Rated frequency (Hz) ..o : 150/60 Hz P
f) Rated short circuit capacity (A) ... | 10000 A P
g) Wiring diagram P
h) Ambient air temperature, if different from NIA
30°C
i) Degree of protection, if different from P20 N/A
j} For D-type circuit-breakers: the maximum N/A
instantaneous tripping current, if higher than 20
In(see table 2)
k) Rated impulse withstand voltage Uimp if it is 8kV P
2,5kV
Symbol for instantaneous tripping current D P
Syrmbol for nature of supply ~ P
Marking for rated current and for instantaneous P
tripping shall be readily visible when CB is
installed
Other marking shall be easily discernible P
The suitability for isolation, which is provided by _ . P
all circuit-breakers of this standard, may be ——/ |~
indicated by the symbol on the device i
Energy limiting class 3 for B / C type circuit bréakers p
with1AsIns40A
Not applicable for D type circuit
breakers and B / C type circuit
breakers with In > 40 A
’t characteristic (documentation)
Symbols on supply and load terminal
Terminal for neutral conductor N A
Earthing terminal if any (IEC 60417-5019) A/

TRF No. IECEN60898_1
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Clause

Requirement + Test Result - Remark Verdict

On - off position shall be clearly indicated - 0 | -

P

For push-button CB the off push-button shall
gither be red ar be marked with the symbol ‘0°

N/A

Red not used for other push-hutton

N/A

This symbol shall be easily discernible

For CB with multiple current ratings, the maximum
value is marked, the adjusted value indicated
without ambiguity

N/A

Marking shall be indelible and easily legible (not
on removable parts), 15 s with water, 15 s with
hexane (see cl. 8.3)

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

8.1.1

General

81.2

Mechanism

e

The moving contact shall be mechanically
coupled so that all poles make and break
together, whether operated manually or
automatically, even if an overload occurs on cne
pole only

The switched neutral shall close before and open
after the protected pole (s)

N/A

Neutral pole having adequate making and
breaking capacity and CB with independent
rmanual operation: all poles operate together
including neutral pole

N/A

CB shall have a trip free mechanism

It shall be possible to switch the CB on and off by
hand

No intermediate position of the contacts

Puosition of contacts shall be indicated

Indication visible from the outside

If the Indication is on the actuating means, it shall,
when released, automatically take up or stay in
the position corresponding to that of the moving
contacts;

operating means shall have two different rest
positions, except that, for automatic operation, a
third distinct rest position may be provided

N/A

If a separate mechanical indicator is used to

red shall be used for the on position and green for
the off position. :

indicate the position of the main contaocts, colour {7

TRF No. [IECENG0898_1C
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Clause Requirement + Test Result - Remark Verdict

The action of the mechanism shall not ba P
influenced by the position of enclosures

If the cover is used as a guiding means for N/A
push-button, it shall not be possible to remove this
button from the outside

Operating means securely fixed, not possible to P
remove them without a tool
For the up-down operating means the contacts 2]
shall be closed by the up movement.
8.1.3 Clearances and creepage distances P
8.13 Clearances [Imm] see table 4 P
1.between live paris (of the main circuits) which 15,6 mm P
are separated when the CB is in off position ......:
2.between live parts of different polarity.............. : 110,2 mm p
3.between circuits supplied from different NIA
sources, one of which baing PELV or SELV.......
4, between live parts and P
- accessible surfaces of operating means........... : 19,3 mm P
- screws or other means for fixing covers ........... : N/A
- surface on which the base Is mounted............. ;15,1 mm P
- screws or other means for fixing the circuit NIA
BIEAKET, . cire ettt s e :
- metal Covers orBOXES e : : NIA
- other accessible metal pans .....c.ccoovvvvrvveenreen © 117,00 mm p
- metal frames supporting the base {flush-type) .. |5,1 mm P
5.between metal parts of mechanism and: NIA
- accessible metal Parts. ... .ooevvverereeerececieneens : NIA
- screws or other means for fixing the circuit N/A -
BIBAKET. ... .ot : A _\
- metal frames supporting the base (flush type}..: [ / U N/A
8.1.3 Creepage distances [mm] (see table 4) U P
Material group Ia i 1 P
1.batween live parts (of the main circuits) which 19,0 mm p
are separated when the CB is in off position ...... :
2.between live parts of different polarity.............. 0 110,2 mm p
3.between circuits supplied from different N/A

sources, one of which being PELV or SELV......, ;

4, between live parts and

TRF No. JECEN60848_1C
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Clause Requirement + Test Result - Remark Verdict
- accessible surfaces of operating means...........: 8,3 mm 7 P
- screws or other means for fixing covers ........... : N/A
- surface on which the base is mounted.............. 2 15,1 mm _ P
- screws or other means for fixing the circuit N/A
BIEaKEN ..ottt :
- metal covers or bOXes ......coccevevreeeeesvesreenn, : N/A
- other accessible metal parts ...........co...oovvvv.. 7.0 mm P
- metal frames supporting the base (flush-type) .: |5,1 mm P
5.between metal parts of mechanism and: N/A
~ accessible metal parts........cooovvveveeeee : N/A
- screws or other means for fixing the circuit N/A
BrEaKEN......ceirriirc et :
- metal frames supporting the base (flush type}..: N/A
814 Screws, current-carrying paits and connections ' P
8.1.4.1 Connections, withstand mechanical stresses P
occurring in normal use
Screws for mounting of the CB not of the P
thread-cutting type
Test according to ¢l. 9.4: P
- 10 times (screw @ / torque Nm) N/A
~ 5 times (screw @ / torque Nm) 3,6 Nm P
Piug in connections tested by plugging in and NIA

pulling out five times

After test connections have not become loose nor P
electrical function impaired

8.1.4.2 Screws with a thread of insulating material N/A
ensured correct introduction

8.1.4.3 Electrical connection; 2]
contact pressure not transmitted through
insutating material, unless there is sufficient
resilience in the metallic parts

- copper P
- alloy 8% copper for worked cold parts N/A
- alioy 50% copper for other parts N/A
- other metat : NIA
8.1.5 Terminals for external conductors P
8.1.5.1 Terminals ensure correct connection of Clause 8.5 P
conductors (Test ace. to cl. 9.5 or annex J or K) = / T

TRF No. IECENS0888_1C

BAPHO C GPATHHARR




Page 21 of 151

5 DEKRA

4

Report No. 3303848.52

IEC/EN 60 898-1
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Requirement + Test

Result - Remark

Verdict

9.5

Torgue
6,5 mm, 3,5 Nm
max. sect. 25 mm?

p

9.5.1

Pull test:

Torque (2/3)= 2,33 Nm
min sect. 1 mm?
Pull 50 N for 1 min

Torgue (2/3)= 2,33 Nm
max sect. 25 mm?
Pull 100 N for 1 min

During the test conductor does not move
noticeably

9.5.2

min sect.1 mm?
max sect, 25 mm?

Torgue (2/3)= 2,33 Nm

The conductor shows no damage

9.6.3

Norinal cross-section from
1 mm? to 256 mm?

min

No of wires 7

& of wires 0,67 mm
Torque (2/3) = 2,33 Nm

max

No of wires 7

& of wires 2,14 mm
Torgue (2/3) = 2,33 Nm

After the test no wire escaped outside

8.1.5.2

Terminals allow the connection of conductors of
the following cross-sectional areas: {table 5)

TRF No. IECENS089%_1C
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I Requirement + Test

Result - Remark

Verdict

Rated current
(A)

<13
>13<16
>16<525

1>25<32

>32<50
>50<80
> 80 <100
> 100 <125

Range of nominal cross
sections to be clamped
{rm?)

1 to 25

1 to 4

15 to 6

25 to 10

4 - fo 16

10 to 25

16 to 35

25 to 50

T mm*to 25 mm?

P

Itis required that, for current ratings up to and
including 50 A terminals are designed to clamp
solid conductors as well as rigid stranded
conductors; the use of flexible conductors is
permitted

Nevertheless, it is permitted that terminals for
conductors having cross-sections from 1 mm? up
to 8 mm? are designed to clamp solid conductors
cnly.

N/A

8.1.53

Means for clamping the conductors in the
terminals not serve to fix any other component
(See test sub-clause 9.5)

8.1.5.4

Terminals for [n < 32 A allow the connection of
conductors without special preparation

8.1.5.5

Terminals shall have adequate mechanical
strength; ISO thread or equivalent (See tests of
sub-clause 9.4 and 9.5.1)

8.1.6.6

Clamping of conductor without damage to the
conductor (See test of sub-clause 9.5.2)

8.1.5.7

Clamping of conductor between metal surfaces
(See tests of subclause 9.4 and 9.5.1)

8.1.5.8

Conductor shall not slip-out when the clamping
screw or nuts are tightened (See test of
sub-clause 9.5.3)

8159

Terminals shall be properly fixed, No work loose
when the clamping screws or nuts are tightened
or loosened (See test of sub-clause 9.4)

8.1.5.10

Clamping screws or nuts of terminals for
protective conductors adequately secured against
accidental loosening

8.1.6.12

Screws and nuts of terminals for external
conductors shall be in engagement with a metal
thread, and the screws shail not be of tapping
screw type

TRF No. IECEN6Q898_1C
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Clause

Requirement + Test

Result - Remark

Verdict

8.1.6

Non interchangeability

/A

For circuit-breakers intended to be mounted on
bases forming a unit therewith (plug-in or screw-in
type} it shalt not be possible, without the aid of a
tool, to replace a circuit-breaker when mounted as
for normal use by another of the same make
having a higher rated current, compliance Is
checked by inspection

NIA

Plug-in type circuit-breakers, the holding in position of which does not depend N/A

solely on their plug-in connection(s), shalt be reliable and have adequate stability

8.1.7.1

Plug-in type circuit-breakers, the holding in
position of which does not depend solely on their
plug-in connection(s)

Compliance of the mechanical mounting is
checked by the relevant test 9.13

NIA

8.1.7.2

Plug-in type circuit-breakers, the holding in
position of which does depend solely on their
plug-in connection(s)

Compliance of the mechanical mounting is
checked by the relevant test 9.13

N/A

8.2

Protection against electric shock

Live parts not accessible in normal use

For CB, other than plug-in type, external parts,
other than screws and other means for fixing
covers, which are accessible shall be of insulating
material

Unless the live parts are within an internal
enclosure of insulating material:

Lining

- reliable fixed,

- adequate thickness and

- mechanical strength

N/A

Inlet openings for cables shall be in insulating
material or be provided with bushings or simitar
devices in insulating material

Such device

- shalt be reliable fixed

- shall have adequate mechanical strength

N/A

For plug-in CB, external parts, other than screws
and other means for fixing covers, which are
accessible shall be in insulating material

N/A

Metallic operating means insulated from live parts

73‘ ) N/A

TRF No. IECENG0898 _1C fiobe s
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] Requirement + Test

Result - Remark

Verdict

Metal parts of the mechanism not accessible and
insulated from accessible metal parts, metal
frames (for flush-type), screws or other means for
fixing the base

Replacement of plug-in CB possible without
touching live parts

N/A

Lacquer or enamel not considered

8.6

Test of protection against slectric shock

e

Use of test finger so designed that each Jointed
can be turned through an angle of 90° with
respect fo the finger

Cirouit-breaker with enclosures of thermoplastic
material are additional tested at 35 °C for 1 min
with a force of 75 N

7.10

Resistance to heat

CB sufficiently resistant to heat !

9.14

Test of resistance to heat

9.14.1

Test:

- withaut removable covers ........ 1Th{(100£2)°C

V|V |TV{OITD

- removable Covers............u..... 1h(70+£2)°C

N/A

After the test no access to live parts, marking still
legible

9.14.2

Ball pressure test for external parts of insulating
material (parts retaining current-carrying parts
and parts of the protective circuit in position)
T=125°C

& of impression < 2 mm

Enclosure
125 °C
1,12 mm

9.14.3

Ball pressure test for external parts of insulating
material (parts not retaining current-carrying parts
and parts of the protective circuit in position
T=(70%2)°Cor '

T=__"C=(40+2)°C + max. temperature rise
of sub-clause 8.8

& of impression <2 mm

Operating means
70°C
0,68 mm

8.11

Resistance to abnormal heat and to fire

External parts of insulating material shall not
ignite or spread fire under fault or overload
conditions

9.15

Resistaince to abnormal heat and to fire

Glow wire test:
No visible flame, no sustained glowing or flames

and glowing extinguish within 30 s

TRF No. IECEN60898_1C
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Clause Requirement + Test Result - Remark _ Verdict
external parts retaining current-carrying parts Enclosure p
and parts of the protective circuit
N POSHION oo {360 £ 156)°C

all other externat parts ........cevveien. (650 + 10)°C |Operating means P

8.12 Resistance to rusting

Ferrous parts adequately protected against P
rusting

9.16 Test of resistance to rusting: P

- 10 min immersed in a cold chemical degreaser P
such as methyl-chloroform or refined patrol
- 10 min immersed in a 10% solution of p
chioride in water at 20°C :
- 10 min at 95% humidity at 20°C p
[- 10 min at 100°C P
No sign of rust p

TRF No. IECENB0898 [1C
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flowing this treatment, the insulation resistance is
measured 5 s after application of a d.c. voltage of
approximately 500 V, consecutively as follows:

Clause Requirement + Test ‘Resu[t - Remark Verdict

TESTS ,,B“ 3 SAMPLES #03 I #04 l #05. P
Des, 1-p

8.3 Diefectric properties and isolating capability P
CB shall have adequate dielectric properties and P
shall ensure isolation:

8.3.1 Dielectric strength at power frequency P
Compliance is checked by the tests 9.7.1, 9.7.2 p
and 9.7.3 on circuit-breaker in new condition

8.32 Isolating capability =
Circuit-breakers shall be suitable for isolation. P
Compliance is checked by the verification of
compliance with the minimum clearances and
creepage distances of item 1 of table 4 and by
tests of 8.7.6.1 and 9.7.6.3.

8.3.3 Dielectric sfrength at rated impulse withstand voltage (Uinip) P
Circuit-breakers shall adequately withstand P
impulse voltages,

Compliance is checked by the tests of 9.7.6.2.

8.7 Test of dielectric properties and isolating capability P

9.7.1 Resistance to humidity P

9.7.1.1 Preparation of the circuit-breaker for test P
inlet openings, if any, are left open; if knock-outs P
are provided, one of them is opened.

8.7.1.2 Test conditions P
The humidity treatment is carried out in humidity [R. H. 93 % P
cabinet 91% to 95% and the temperature of the air| 25 ¢
between 20 °C and 30 °C

9.7.13 Test procedure: p
The sample is kept in the cabinet for 48 h. p

9.7.1.4 Condition of the circuit-breaker after the test P
After this treat, the sample show no damage within P
the meaning of this standard and shall withstand
the tests of 9.7.2 and 9.7.3

9.7.2 Insuiation resistance of the main circuit _ p

9.7.2 After an interval between 30 min and 60 min #03 #04 #05 P

TRF No. IECENS0898_1C
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a) In off-position, between the terminals which 500 MQ | 500 MQ | 500 MO P
are electrically connected together when the
circult-breaker is in the closed position = 2 M2
b) in off-position, between each pole in turn and N/A
the others connected together =2 MQ
¢} in on-position, between all poles connected 500 M | 500 MO | 500 MQ P
together and the frame =5 MQ
d) between metal parts of mechanism and the N/A
frame 25 MQ
e) between the frame and metat fail in contact N/A
with the inner surface of the internat enclosure
or lining of insulating material 2 5 MQ
8.73 Dielectric strength of the main circult P
After the circuit-breakers have passed the tests of p
9.7.2 the test voltage specified in 8.7.5 is applied
for 1 min between the parts indicated in 8.7.2
a) 2000V P
b) 2000 V N/A
¢) 2000 V P
d) 2000V N/A
e) 2500 v NIA
9.7.4 Dielectric strength of the auxiliary and control NIA
cirouits
For these tests, the main circuit shall be N/A
connected to the frame. The test voltage specified
in 9.7.5 shall be applied for 1 min as follows:
1) Between all the auxiliary or control circuits and NIA
the frame U = v
2) Between each part of the auxiliary or control N/A
clrcuits which may be isolated from the other
parts of the auxiliary or control circuits and
these  other paris connected together
U= [000VifUi<élVor
2L + 1000 Vif Ui > 60 V]
9.7.6 Verification of the impulse withstand voltage (across clearances and across solid P
insulation) and leakage current across open contacts
9.76.1 Verification of the impulse withstand voltage acrass open contacts (suitability for P
isolation)
The 1,2/50ps impulse voltage shall be applied three times for each polarity at
intervals of 1s minimum
- rated impulse withstand voltage (kV) B kV /
- sea level of the laboratory: Sea level Yy

TRF No. IECEN80898_1C

&

Wb f

! 1
i



DEKRA

Page 28 of 151 Report No. 3303848.52
{EC/EN 60 898-1
Clause Requirement + Test Resulf - Remark Verdict
- test Uimp on open main contacts (equipment 8.2 kV p

suitable for isolating) (see table 13} ...................... :

- no unintentional disruptive discharge during the P
test's

8.7.6.2 Verffication of impulse withstand voltage for the parts not test in 9.7.6.1 P
The 1,2/560ps impulse voltage shall be applied three times for each polarity at P
intervals of 1s minimum
- rated impulse withstand voltage (kV) : 6 kV P
- sea level of the laboratory: Sea level P
- test Uimp main circuits (see table 14) : 4.9kV P
Application of test voltage P
i} Between all the phase pole(s) connected N/A

together and to the neutral pole (or path) of the
circuit-breaker

if) Between all the phase pole(s) and the neutral P
pole (or path} connected together and the metal
support connected to the terminals intended for the
protective conductor(s)

- no unintentional disruptive discharge during the P
test's

9.7.6.3 Verification of leakage currents across open contacts (suitability for isolation) P
For circuit-breakers suitable for isolation, the P

leakage current shall be measured. Each pole
having been submitted to the test of 9.12.1 1.2, or
8.12.11.3, or 9.12.11.4.2 or 8,12,11.4.3 is supplied
at a test voltage of 1,1 times its rated operational
voltage, the circuit-breaker being in the open

position
The leakage current flowing across the open p
contacts is measured and shall not exceed 2 mA

8.4 Temperature rise p
Temperature rise does not exceed the fimiting 16 mm? P

values stated in table v:

9.8.2 Test current: In= (reach the steady-state value) 63 A P

Four-pole CB's:
[J 1) Three poles loaded

2) One pole and neutral pole loaded
£1 1) Four-poles loaded

Ambient air temperature ............cc.coc.ovvvveoenn. . [24°C P
Parts.......ccoovivnicrrienn . Temperature rise [K] P
Terminals for external connections................ 60 #03 #04 #05 P
L1 upside] 40K 44 K 44 K p

L2 upside

L3 upside

L4(N) upside

TRF No, IECENB0898_1C
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L1 downside| 33K 33K 3BK
L2 downside
L3 downside
L4(N) downside
External parts liable to be touched during manual #03 #04 #05 P
operation of the circuit-breaker, including
operating means of insulating material and
metallic means for coupling of insulating operating} 8K 8K 8K
means of several poles.........cooovvvrnrirnnns 40 7
External metallic parts of operating means ..... 25 - N/A
Other external parts, including that face of the #03 #04 #05 P
circuit-breaker is in direct contact with the
MOUNEING SUIFACE ...v.vveeeecrscrrassarersreeeesnseeen s 60 | 36K 33K 38K
9.8.5 Measurement of power losses
Power loss do not exceed the values stated in P
tabie 15
Test current: In = 63 A (reach the steady state p
value)
Loaded one pole after the other
Max. power loss : 13 W #03 #04 #05
‘ L1} 57W 58 W 6,1 W
L2
L3
L4(N)
8.5 Uninterrupted duty _ P
Circuit-breakers operate reliable even after long P
service N
9.9 28 day test _ ’ /\V / A p
28 cycles- 21 h with current 63 A (/ P
- 3 h without current
cross sectional area. 16 mm?
During the test no tripping during the last period, P
temperature rise shall be measured
Ambient air temperature ...........oceeveieeerriens - |23°C p
Parts......oceeene PO Temperature rise [K] P
Terminals for external connections.................. B0 | #03 #04 #05 P
L1 upside| 40K | 44K | 44K |7/ -
L2 upside /

TRF No. IECENG0898_#C
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.3 upside

L4(N) upside
L1 downside| 33K 33K 3B K
L2 downside
L3 downside
L4{N} downside

The temperature rise does not exceed the value #03 #04 #05 P
measured during the temperature rise test
(subclause 8.8) by more than 15 K

L1 upside; 40K 42K 43K ( ;
L2 upside
L3 upside
L4{N} upside
L1 downside|{ 31K 34 K 35K

L2 downside
L3 downside
L4(N} downside _
Test current 1,45 |In 914 A P
- Tripping within #03 #04 #05 p
-th (=63 A) 3min 18 | 4 min 18 { 5 min 46 P
s s s

-2h (> 63 A) N/A

TRF No. [EGEN60898_1C
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I Result - Remark

| Verdiot

TESTS ,,B" 3 SAMPLES

#06 | #o7 | w08

P

D63, 4-p

8.3

Dielectric properties and isolating capability

CB shall have adequate dielectric properties and
shall ensure isolation:

8.3.1

Dielectric strength at power frequency

Compliance is checked by the tests 9.7.1, 9.7.2
and 9.7.3 on circuit-breaker in new condition

8.3.2

Isolating capability

Circuit-breakars shail be suitable for isclation.

Compliance Is checked by the verification of
compliance with the minimum clearances and
creepage distances of item 1 of table 4 and by
tests of 2.7.6.1 and 9.7.6.3.

833

Dielectric strength at rated impulse withstand volta

ge (Uimp)

Circuit-hreakers shall adequately withstand
impulse voltages.

Compliance is checked by the tests of 9.7.6.2.

9.7

Test of dielectric properties and isolating capability

9.7.1

Resistance to humidity

9.7.1.1

Preparation of the circuit-breaker for test

Inlet openings, if any, are ieft open; if knock-outs
are provided, one of them is opened.

W{T|Oo

9712

Test conditions

-

The humidity treatment is carried out in humidity
cabinet 91% to 95% and the temperature of the air
between 20 °C and 30 °C

R.H.85%
25°C

-

9713

Test procedure;

The sample is kept in the cabinet for 48 h,

9714

Condition of the circuit-breaker after the test

After this treat, the sample show no damage within
the meaning of this standard and shall withstand
the tests 0f 9.7.2 and 9.7.3

[ 7\
v

V(T[T

97.2

Insulation resistance of the main circuit

8.7.2

After an interval between 30 min and 60 min
flowing this treatment, the insulation resistance is
measured 5 s after application of a d.c. voltage of
approximately 500 V, consecutively as follows:

#06 | #07 #08

TRF No. IECEN60898_1G
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a) In off-position, between the terminals which 500 MQ | 500 M@ | 500 MQ P
are electrically connected together when the
clreuit-breaker is in the closed position > 2 MQ
b) in off-position, between each pole in turn and | 500 MQ | 500 MO | 500 MG P
the others connected together =2 MQ
¢) in on-position, between all poles connected 500 MO | 500 MQ | 500 MQ P
together and the frame =5 MQ
d) between metal parts of mechanism and the N/A
frame =5 MQ
e) between the frame and metal foil in contact NIA
with the inner surface of the internal enclosure
or lining of insulating material > 5 MQ
9.7.3 Dielectric strength of the main circuit p
After the circuit-breakers have passed the tests of P
9.7.2 the test voltage specified in 9.7.5 is applied
for 1 min between the parts indicated in 9.7.2
a) 2000 vV P
b} 2000V P
c) 2000 V p
d) 2000 Vv NIA
e) 2500V N/A
974 Dielectric strength of the auxiliary and control NIA
circuits
For these tests, the main circuit shall be N/A
connected to the frame. The test voltage specified
in 9.7.5 shall be applied for 1 min as follows:
1) Between all the auxiliary or control circuits and N/A
the frameU=-__ V
2) Between each part of the auxiflary or control N/A
circuits which may be isclated from the other
parts of the auxiliary or control circuits and
these  other parts connected together
U= [1000VHUI<B0Vor
2Ui + 1000 Vif Ui > B0 V)
876 Verification of the Impulse withstand voltage (across clearances and across solid P
insulation) and leakage current across open contacts
9.76.1 Verification of the impuise withstand voltage across open contacts (suitability for P
isolation)
The 1,2/50ps impulse voltage shalf be applied three times for each polarity at P
intervals of 1s minimum -
- rated impulse withstand voitage (kV) : 8 kv ) P
- sea level of the laboratory: Sea level / ’/ )
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Clause Reguirement + Test Resuit - Remark Verdict
L1 downside| 43K 43K 46 K
L2 downside| 48K 53K 53K
L3 downside| 50K 50K 51K
L4{N) downside| 45K 45K 48 K
External parts liable to be touched during manual #06 #07 #08 P
operation of the circuit-breaker, including
operating means of insulating material and
metallic means for coupling of insulating operating| 19K 21K 24K
means of several poles..........cocvevmrcnniceinnenn 40
External metallic parts of operating means ......25 N/A
Other external parts, including that face of the #06 #07 #08 P
circuit-breaker is in direct contact with the '
MOUNTING SUMFACE ..o vvvvree e, 60 | 43K 49K 47 K
9.8.5 Measurement of power losses p
Power loss do not exceed the values stated in
fable 15
Test current: In = 83 A (reach the steady state P
value)
Loaded one pole after the other p
Max. power loss - 13 W _ #06 #07 #08 p
L1} 68W 63W [ 61W
2] 7.0W | 62W 63w
L3 63W | s0W 6,3 W
L4{N}} 62W | 87W 56 W
8.5 Uninterrupted duty ' p
Circuit-breakers operate reliable even after long p
service
8.9 28 day test P
28 cycles~- 21 h with current 63 A p
- 3 h without current
cross sectional area. 16 mm?
During the test no tripping during the last period, P
temperature rise shall be measured
Ambient air temperature.................. rrererinerennnens | 23°C
Pars...cccerrririncr e Temperature rise [K] P
Terminals for external connections................... 60 #06 P
L1 upside| 47K
L2 upside| 53K
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Clause

Requirement + Test

Result - Remark

Verdict

- test Uimp on open main confacts {(equipment
suitable for isolating) (see table 13)....................... :

6,2 kV

- no unintentional disruptive discharge during the
test's

0

9.7.6.2

Verification of impulse withstand voltage for the parts not test in 9.7.6.1

The 1,2/60ps impulse voltage shall be applied three
intarvais of 1s minimum

times for each polarity at

- rated impulse withstand valtage (kV) :

6 kV

- sea level of the |aboratory:

Sea level

- test Uimp main circuits {see fable 14)

4,9 kv

Application of test voltage :

i} Between all the phase pole(s) connected
together and to the neutral pole (or path) of the
circuit-breaker

T |U[oio|m o

ii) Between all the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminals intended for the
protective conductor(s)

- no unintentionat disruptive discharge during the
test's

27863

Verification of leakage currents across open contacts (suitability for isolation)

For circuit-breakers suitable for isolation, the
leakage current shall be measured. Each pole
having been subrnitted to the test of 9.12.11.2, or
9.12.11.3, or 9.12.11.4.2 0r 9.12.11.4.3 is supplied
ata test voltage of 1,1 times its rated operational
voltage, the circuit-breaker being in the open
position

The leakage current flowing across the open
contacts is measured and shall not exceed 2 mA

84

Temperature rise

Temperature rise does not exceed the limiting
values stated in table V:

186 mm?

98.2

Test current: In= {reach the steady-state value)

Four-pole CB's:
[ 1) Three poles loaded

2) One pole and neutral pole loaded
X 1) Four-poles loaded

B3 A

24°C

Parts......ovvvviiiieceen, Temperature rise [K]

Terminals for external connections................... 60

#08

#07

L1 upside

47K

52 K

L2 upside

53 K

55 K

L3 upside

55 K

51K

L4(N) upside i» 53 K

47K

WIO|UD
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Clause Requirement + Test Resuit - Remark Verdict

L3 upside| 55K 51K 52 K
L1 downside| 43K 43K 46 K
12 downside! 48K 53 K 53 K
L3 downside| 50K 50K 51K

The temperature rise does not exceed the value #08 #07 #08 P
measured during the temperature rise test
(subclause 8.8) by more than 16 K

L1 upside] 51K 54 K 53K
L2 upside] 57K 59 K 56 K
L3 upside| 57K 55 K 56 K
L1 downside! 45K 46 K 53K
L2 downside| 54K 83K 81 K
L3 downside| 63K 55K 56 K

Test current 1,45 In 914 A P

- Tripping within #06 #07 #08 P

-1h (s83 A) 7 min 33 | 2 min 12 £59s P
s s

- 2h (> 63 A} ' N/A
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Clause Requirement + Test Resuit - Remark Verdict
TESTS ,B“ 3 SAMPLES #09 f #10 l #11 p
B63, 1-P
8.3 Dielectric properties and isolating capability N/A
9.7 Test of dielectric properties and isolating capability N/A
84 Temperature rise p
Temperature rise does not exceed the limiting 16 mm? P
vaiues stated in table V:
982 Test current; In= {reach the steady-state value} |63 A P
Four-pole CB's: '
[0 1) Three poles loaded
' 2) One pole and neutral pole loaded
0 1) Four-poles ipaded
Ambient air temperature................ooooeevcvsin : |24°C P
Pans ..o ivire e, Temperature rise [K] P
Terminals for external connections................. 60 #09 #10 #11 P
Li upside| 46K 45K 42 K P
L2 upside
L3 upside
L4{N} upside
L1 downside| 38K 38K 35K
L2 downside
L3 downside
L4(N) downside
External parts liable {o be touched during manual #09 #10 #11 P
operation of the circuit-breaker, including 7K 7K 8K
operating means of insufating material and
metallic means for coupling of insulating operating
means of several Poies...........ocoeevveevv 40
External metallic parts of operating means ..... 25 N/A
Other external parts, including that face of the #09 #10 #11 P
circuit-breaker is in direct contact with the
MOUNLING SUMACE ......veeveeeeeee 60 | 39K 36K 37K
9.8.5 Measurement of power losses P
Power loss do not exceed the values stated in P
table 15
Test current: In = 63 A (reach the steady state P
value)
Loaded one pole after the other p
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Clause Requirement + Test Result - Remark Verdict
Max. power loss 1 13 W #09 #10 #11 P
L1} 568W B5W 5.4 W
L2
L3
L4{N)
9.9 28 day test NIA
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Clause Requirement + Test ,Resutt - Remark l Verdict
TESTS ,B" 3 SAMPLES #2 | w3 | w14 P
BB3, 4-p
8.3 Dielectric properties and Isolating capability N/A
9.7 Test of dielectric properties and isolating capability N/A
84 Temperature rise p
Temperature rise does not exceed the limiting 16 mm? P
values stated in table V-
9.8.2 Test current: in= (reach the steady-state value) {63 A p
Four-pole CB's:
[J 1) Three poles toaded
2) One pole and neutral pole loaded
1) Four-poles loaded
Ambient air terperature .............coooocoovooi 23°C p
Parts........coceminnieirres Temperature rise [K] p
Terminals for external connections................ 80 #12 #13 #i4 P
L1 upside| 53K 50 K 50K P
L2 upside| 57K 59K 54 K
L3 upside] 58K 56 K 55K
L4(N) upside! 52K 54 K 48 K
L1 downside| 48K 47 K 44 K
L2 downside! 52K 59 K 52K
L3 downside| 49K 80K 52 K
L4(N) downside| 46K 47 K 41K
Extern_al parts Iiat?le t_o be touchgd dur_ing manual #12 #13 #14 P
cheratng s o nooang rmond | 21 | 22K | 21K
metailic means for coupling of insulating operating
means of several poles...........ocoeeooovvvoivon ) 40
External metallic parts of operating means ......25 NfA
Other external parts, including that face of the #2 #13 #14 P
circuit-breaker is in direct contact with the
mounting surface .........ooovevveerreoooo 60 | 42K 42K 41K
88.5 Measurement of power losses p
Power loss do not exceed the vaiues stated in P
table 15
Test current: In = 63 A (reach the steady stafe P
value)
Loaded one pole after the other P
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Clause Requirement + Test Result - Remark Verdict

Max. power loss : 13 W #12 #13 #14 P
L1l 58w | 53W | 50W

L2] 72w | 55W | 51W

L3| 56W | 57W | 54W

L4NY| 55W | 83w | 50w

9.9 28 day test N/A

\
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Clause | Requirement + Test lResu!t - Remark Verdict
TESTS ,B" 3 SAMPLES #15 ] #16 | #17 P
B32, 1-P
8.3 Dielectric properties and isolating capability NIA
8.7 Test of dielectric properties and isolating capability N/A
8.4 Temperature rise p
Temperature rise doss not exceed the limiting 6 mm? P
values stated in table V:
8.82 |Testcurrent: In= (reach the steady-state value) |32 A P
Four-pole CB's:
[J 1) Three poles loaded
2) One pole and neutral pole loaded
] 1) Four-poles loaded
Ambient air temperature ..........oovcoeeee oo 24°C =
Parts .....covvreeviiiiein e Temperature rise [K] p
Terminals for external connections.................. 60 #15 #16 #17 P
L1 upside] 46K 45 K 42 K P
L2 upside
L3 upside|
L4(N) upside
L1 downside| 38K 38K 35K
- L2 downside
L3 downside
L4{N) downside
External parts ffable to be touched during manual #15 #16 #17 P
operation of the circuit-breaker, including 7K 7K 8K
operating means of insulating material and
metallic means for coupling of insulating operating
means of several poles........o.oovvcoevorevevennn, 40
External metalfic parts of aperating means ......25 N/A
Other external parts, including that face of the #15 #16 #17 P
circuit-breaker Is in direct contact with the
MOUNtING SUMACE -.....evvoeveeeeree 60 | 39K 36 K 37K
8.8.5 Measurement of power losses p
Power loss do not exceed the values stated in P
table 15 '
Test current: In = 63 A (reach the steady state P
value)
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Clause Requirement + Test Result - Remark Verdict
Loaded one pole after the other
Max. power loss : 13 W #15 #16 #17
L1| 56W 55W 54W
L2
L3
L4({N)
9.9 28 day test NIA
' f[/\
-
\N
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Clause Requirement + Test , Result - Remark Verdict
TESTS ,B" 3 SAMPLES #8 | 9 [ w0 P
B32, 4-p
8.3 Dielectrlc properties and isolating capability N/A
9.7 Test of dielectric properties and Isolating capability N/A
8.4 Temperature rise P
Temperature rise does not exceed the limiting 6 mm? P
values stated in table V:
8.8.2 Test current: In= (reach the steady-state valug) [32A P
Four-pole CB's:
[ 1) Three poles loaded
2) One pole and neutral pole loaded
I 1) Four-poles loaded
Ambient air temperature..................o.ooooooo 1 j23°C P
Parts.....cccocovmiiviiniiesrnn, Temperature rise [K] p
Terminais for extarnal connections................ 60 #18 #19 #20 P
L1 upside| 46K 50 K 47 K P
L2 upside| 82K 53 K 51K
L3 upside| 55K 55K 54 K
LA{N) upside| 54K 53K 43K
L1 downside| 43K 41K 38K
L2 downside| 56K 57 K 48 K
L3 downside| 40K 53K 66 K
L4(N) downside| 64K 49 K 42K
External parts liable to be touched during manual #18 #19 #20 P
operation of the circuit-breaker, including
operating means of insulating material and 19K 21K 21K
metallic means for coupling of insulating operating
means of several poles.........c..cuvvvevuveeren o, 40
External metallic parts of operating means ......25 NfA
Other external parts, including that face of the #18 #19 #20 P
circuit-breaker is in direct contact with the
MOUNtING SUMACE .vvvevvreeereseesvereso 60 | 52K 55 K 56 K
9.8.5 Measurement of power losses P
Power loss do not exceed the values stated in P
table 15
Test current: In = 63 A (reach the steady state p

value)
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Clause Requirement + Test Result - Remark Verdict
Loaded one pole affer the other
Max. power loss ; 13 W #18 #19 #20 P
L1} 3,4W 35wW 41W
2| 53w | 44w | 37W
L3l 32w 41W 55W
LAN)| 5.2 W 53W 36W
9.9 23 day test N/A
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Ciause Requirement + Test ,Result - Remark l Verdict

TESTS ,,01“3 SAMPLES #21 #22 | #2 P
C63, 1-P

8.7 Test C1, __Mechanical and electrical endurance P
Circuit-breaker shall be capable to perform an P
adequate number of cycles with rated current

8.11.1 General test conditions P
Test: p
Test Voltage (Un = 230/400 V) 242V
Test Current (In = 63 A) 64,3 A
Power factor (0,85-0,9) 0,86
Cross sect. area 16 mm?

8.11.2 Test procedure P

The circuit-breaker is submitted to 4000 operating P
cycles with rated current.
-In<32A:2s0n-13s off N/A
-in>32A:2s0on-28soff P
During the test the circuit-breaker shall be p
operated as in normal use.

8.11.3 Condition of the circuit-breaker after the test P
Following the test 9.11.2 the sample shall not P
show:

- undue wear P
- discrepancy between the position of the moving p
contacts and corresponding position of the

Indicating device

- damage to the enclosure permitting access to P
live parts by test finger (see 8.6

- loosening of electrical or mechanical P
connections

- seepage of sealing compound N/A
Moreover test current ..o 2,85In [160,7 A P
Opening time not less 1 s or more than #21 #22 #23 P
-B80s (<32 A) N/A
-1205 (> 32 A) 17 s 16 s 11s p
Dielectric strength reduced to 1500 V “)see Annex 1 p

9.12.11.2 | Test at reduced short-circuit currents P

9.12.11.2. |Test on all circuit-breakers =)

1
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Verdict

Clause Reguirement + Test Result - Remark
513.12.1 i.2. |Test at reduced short-cireuit currents: Fig. 3 P
Test current: Obtained P
~500Acr10In 630 A P
Test voltage 1,05 Un 250,1V P
Power factor 0,93-0,98 0,95 P
9.12.9.1 Test in free air “a" =35 mm P
copper wire F: I 0,42 mm/ (] 0,18 mm
resistor R' : [J 0,75 0hm/ I 1,5 Ohm
9.12.8.2 Test in enclosures N/A
copper wire F: [] 0,12 mm/ [] 0,16 mm
resistor R’ : 1 0,75 0hm/ £] 1,5 Ohm
Sequence: 6x"0"and 3x"CO" P
! peak (A) max. value #21 #22 #23 P
L1] 840A 940 A 940 A P
L2 N/A
13 N/A
] LA(N) N/A
Max. 1?t < no specified value #21 #22 #23 P
L1[ 4,8 kA%s | 4,0 kA%s | 4,0 kA%s P
L2 NIA
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame A
- No blowing of the fuses F and F' // 7V \ P
- Polyethylene foil shows no holes \ / P
After the test: " P
9.12.12 Verification of the circuit-hreaker after short-circuit tests =
0.12.12.1 | The circuit-breakers shall show no damage impairing their further use and shalll P

maintenance, withstand the following tests.

a) leakage current across open contacts,
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position

253V

The leakage current shall not exceed 2 mA ///
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Clause Requirement + Test Resuilt - Remark Verdict
L1; 60pA | 40pA | 4,0pA P
L2 N/A
L3 N/A
LA(N) N/A
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) o
b) N/A .
c} P (
d) N/A :
&) 2000 V N/A

TRF No. |[ECEN60898_1C

BAPHO C OPUTHHATA




Page 47 of 151

Report No. 3303848.52

IEC/EN 60 898-1

Clause Requirement + Test I Result - Remark l Verdict

TESTS ,C1“3 SAMPLES #24 #25 #26 P
Ce3,4-P

8.7 Test C1.  Mechanical and electrical endurance p
Circuit-breaker shall be capable to perform an p
adeguate number of cycles with rated current

9.11.1 General test conditions P
Test: =
Test Voltage (Un = 230/400 V) 420V
Test Current {in =63 A) 646 A
Power factor (0,85-0,9) 0,87
Cross sect. area 16 mm?

9.11.2 Test procedure p
The circuit-breaker is submitted to 4000 operating P
cycles with rated current.

-In<32A:2s0on-13soff N/A
-ln>32A:2son-28s off P
During the test the circuit-breaker shall be P
operated as in normal use.

9.91.3 Condition of the circuit-breaker after the test P
Following the test 9.11.2 the sample shall not P
show:

- undue wear P
- discrepancy between the position of the moving P
contacts and corresponding position of the
indicating device
- damage to the enclosure permitting access to P
live parts by test finger (see 9.6 A
- loosening of electrical or mechanical : p
connections
- seepage of sealing compound [ / N/A
Moreaver test current ......c.oovvniirenenes 2,551n [160,7 A > P
Opening time not less 1 s or more than #24 #25 #26 P
-B80s(<32A) N/A
-120s{>32A) 21s 18s 19s P
7 Dielectric strength reduced to 1600 V “see Annex 1 P
9.12.11.2 |Test at reduced short-circuit currents’ /l P /
9.42.11.2. | Test on all circuit-breakers P /
1
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Clause Requirement + Test Result - Remark Verdict
?.12.11.2. Test at reduced short-circuit currents: Fig. 3 P
Test current: Obtained p
-6500 Aori0in B30 A P
Test voltage 1,05 Un 2501V P
Power factor 0,83-0,98 0,95 p
9.12.9.1 Test in free air "a" = 35 mm P
copperwire F': I 0,12 mm/ [ 0,16 mm
resistor R’ : L1 0,75 0hm/ X 1,5 Ohm
812,92 Test in enclosures N/A
copper wire F': [] 0,12 mm/ [ 0,16 mm
resistor R’ [ 0,75 0hm/ [] 1,5 Ohm
Sequence: 6x"0"and 3x°CO" P
I peak (A) max. value #24 #25 #26 P
Li] 940A 950 A 960 A P
L2 940A 950 A 960 A P
L3} 950 A 950 A 970 A P
L4{N}| 950 A 960 A 970 A P
Max. I?t < no specified value #24 #25 #26 P
L1] 3,9 kA% | 3,0 kA% | 4,8 kA%s P
L2{ 3,8 kA% | 3,9 kA% | 4,7 kA%s P
L3| 4,7 kA% | 4,0 kA%s | 3,9 kAZs P
LA(N)| 3.8 kA% | 4,1 kA%s | 4,2 kA% - P
- No permanent arcing P
- No flash-over between poles or between poles p
and frame
- No blowing of the fuses F and F' P
- Polyethylene foil shows no holes P
After the test: p
9.12.12 Verification of the circuit-breaker after short-circuit tests P
9.12.12.1 |The circuit-breakers shall show no darnage impairing their further use and shall p
maintenance, withstand the following tests.
a) leakage current across open contacts, 440V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position - /7
#24 | w5 | e P

The leakage current shall not excesd 2 @J\ f/
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Clause Requirement + Test Result - Remark Verdict
L1] 5,0pA | 40pA | 5,0pA P
2] 50pA | B,0puA | B50UA P
L3} 40pA | 50pA | 40pA P
L4(N)| 40pA | 40pA | 40pA P
Electric strength test: P
Test voltage 1500 V (see 8.7.2) =}
a) P
b) p
c) P
d) NIA
e) 2000 V NIA

e



Page 50 of 151

DE

KRA

Report No. 3303848.52

IEC/EN 60 898-1
Clause Requirement + Test | Result - Remark l Verdict
TESTS ,C2* 3 SAMPLES #27 | w8 #29 P
D63, 1-P
9.12,11.2. |Test C2 :Short-circuit test on circuit-breakers p
2 rated 230 V, or 240 V or 230/400 V for verifying
for use in IT systems
Test current: Obtained P
- 500 A or 1,2 times the upper limit of the standard| 1,07 kA P
Test voltage 1,05 Un 423V P
Power factor 0,93-0,98 0,93 P
8.12.9.1 Test in free air *a" = 35 mm P
copper wire F: [ 0,12 mm/ X 0,16 mm
resistor R’ : [ 0,750hm/ XK 1,5 Ohm
91292 Test in enclosures N/A
copper wire F: ] 0,12mm/ [[J 0,16 mm
resistorR" -~ : [] 0,750hm/ [[] 1,5 Ohm
Sequence: 0" + “CO” on each protected pole P
Shifted point 30 ° on the other protected pole P
| peay (A} Mmax. value #27 #28 #29 P
L1| 157 kA | 1,52 kA | 1,34 KA P
L2 N/A
L3 N/A
L4(N) N/A
Max. I* £ no specified value #27 #28 #29 P
L1 8.9 kats | 8,8 kats B P
L2 N/A
L3 NIA
L4(N} N/A
- No permanent arcing P
- No flash-over between poles or between poles|’ =
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes p
After the test: =
9.12.12.1 [ The circuit-breakers shafl show no damage i pairing their further use and P
shall maintenance, withstand the followi;\g sts, .
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Clause I Requirement + Test Result - Remark Verdict
a) leakage current across open contacts, 440V P
according to 9.7.8.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #27 #28 #29 P

L1] 50pA | 40pA | 400A P
L2 N/A
L3 N/A
LA(N) N/A
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P
b) NIA
c) P
d) N/A
g) 2000V N/A
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Clause Requirement + Test : Result - Remark Verdict
TESTS ,,C2" 2 SAMPLES #30 #31 p
D83, 2-p
9.12,11.2.2 | Test G2 :Short-circuit test on circuit-breakers P
rated 230 V, or 240 V or 230/400 V for verifying
for use in IT systems
Test current; Obtained P
- 500 A or 1,2 times the upper limit of the standard 1,07 kA P
Test voltage 1,05 Un _ 423V P
Power factor 0,93-0,98 - 0,93 P
9.12.9.1 Test in free air “a” = 35 mm P
copper wire F': [] 0,12 mm/ X 0,16 mm
resistor R’ : 1 0,750hm/ & 1,5 Ohm
8.12.9.2 Test in enclosures N/A
copper wire F: [ 0,12mm/ [J 0,16 mm
resistor R’ : [0 0,75 0hm/ [] 1,5 Ohm
Sequence:  "0” + “CO” on each protected pole P
Shifted point 30 ° on the other protected pole p
[ peax (A) max. value #30 #31 P
L1 1,53 kA 1,53 kA P
L2 1,49 kA 1,52 kA P
L3 N/A
L4{N) NA
Max. 1t < no specified value #30 #31 P
L1 10,3 kA% 10,0 kA%s P
L2 94kA% 11,7 kA% P
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F P
- Polyethylene foil shows no holes P
After the test: P
9.1212.1 |The circuit-breakers shall show no damage impairing their further use and P
shall maintenance, withstand the following sts.

TRF No. IECENG0898_1C
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a) leakage current across open contacts, 1440V P
according to 9.7.6.3, each pole is supplied at a :
voltage 1,1 times Un. The circuit —breaker is in the
open position

The leakage current shall not exceed 2 mA #30 #31 P
L1 4,0 pA 4,0 yA P
L2 4,0 pA 5,0 A P
L3 NIA
L4{N) N/A
Electric strength test: P
Test voltage 1500V (see 8.7.2) [
a) P
b) P
c) P
d) N/A
e) 2000V N/A

VA

TRF No. IECENGD8981 1C
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Clause Requirement + Test Result - Remark Verdict
TESTS ,C2“1 SAMPLE #32 P
D83, 4-p
8.12.11.2. |Test C2 :Short-circuit test on circult-breakers P
2 rated 230 V, or 240 V or 230/400 V for verifying
for use in IT systems
Test current: Obtained P
- 500 A or 1,2 times the upper limit of the standard 1,07 kKA P
Test voltage 1,05 Un 423V p
Power factor 0,93-0,98 0,93 P
8.12.9.1 Test In free air ‘a" =35 mm P
copper wire F [ 0,12 mm/ X 0,18 mm
resistor R’ ;O 0,75 0hm/ X 1,5 Ohm
9.12.9.2 Test in enclosures NIA
copper wire F: [] 0,12 mm/ [J 0,16 mm
resistor R’ : [J 0,750hm/ [J 1,5 Ohm
Sequence:  "0" + "CO" on each protected pole p
Shifted point 30 ° on the other protected pole =]
{ peak (A) max. value #32 P
L1 1,52 kA P
L2 1,33 kA P
L3 1,53 kA P
L4{N) 1,53 kA P
Max. I?t < no specified value #32 P
L1 9,2 kA%s P
L2 4,4 kA% P
L3 7.9 kA% p
LA(N) 11,6 kA%s P
- No permanent arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes P
After the test: p
9.12.12.1 P

The circuit-breakers shall show no damage impairing their further use and

TRF No. IECEN60898_1C

shall maintenance, withstand the following tests.
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a} leakage current across open contacts, 440 V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #32 p

L1 4,0 pA P

L2 4,0 A P

L3 4,0 pA P

L4(N) 50 uA P

Electric strength test: P

Test voltage 1600 V (see 8.7.2) p

a) P

b) P

c) P
d} N/A
e) 2000 V N/A

BAPHO C OPUIUHANA
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Clause

Requirement + Test

,Resuit - Remark

| Verdict |

TESTS ,,D0+D1% 3 SAMPLES

#8 | w9 | w70

P

D63, 1-P

3.6

Automatic operation

8.6.1

Standard time-current zone

Tripping characteristic of CB ensures adeguate
protection of the circuit, without premature
operation.

8.10

Tests: Dg

In (A)

63 A

Sect. (mm?)

16 mm®

Instantaneous tripping current

0B Oc K b

9.10.1

Test of time-current characteristic

9.10.1.1

Test current 1,13 In (A) starting from cold for:

71.2A

-1h(In <63 A)

T|U|T{UID]|T|[ O

-2h{ln>863A)

N/A

No tripping

Then steadily increased within 5 s to 1,45 In {A)

- Tripping within

81,4 A

#58 #69 #70

-1h (<63 A)

42 s 2 min 11 37s.

L v I i v I e v

-2h (> 63 A)

N/A

8.10.1.2

Test current 2,55 In (A) starting from cold for:

160,7 A

opening time not less than 1 s or more than

#68 #69 #70

-B0s

N/A

-120s

32s 16 5 3is

9.10.2

Test of instantaneous tripping and of correct opening of the conlacls

9.10.2.1

General fest conditions

For the lower values of the test current the test is

made once, at any convenient voltage.

T|TITO|O

For the upper vaiues of the test current the test is
made at rated voltage Un( phase to neutral) with a

power factor between 0,95 and 1.

The sequence of operation is ; 0-CO-CO-CO
Interval ime: > 3 min

The tripping time of the O operation is measured

£

After each operation the indicating means shalt
show the open position of the contacts

TRF No, IECEN60898_1C
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Clause Requirement + Test Result - Remark Verdict
9.10.2.2 % [[J For circuit-breakers of the B — Type N/A
*see Annex 1 | Tast current 3ly (A), starting from cold NfA
Opening time: N/A
- 0,18 <t [< 455 (s 32A) *)acc. ENB0BS8] N/A
-0,1s <t [< 90s (> 324) “acc. ENB08GE] N/A
Test current 5 In (A), starting from cold N/A
Tripping less than 0,1 s N/A
9.10.2.3% |[] For circuit-breakers of the C — Type N/A
*see Annex 1 1 Test current bly (A), starting from cold /A
Opening time:
-0,1s st [< 155 (< 32A) *“lacc. ENB0BIS] N/A
-0,1s £t [<30s (> 32A) *acc. EN60898] N/A
Test current 10 In (A}, starting from cold N/A
Tripping less than 0,1 s N/A
9.10.2.4 % For circuit-breakers of the D — Type p
*see Annex 1 | Test current 101y (A), starting from cold 630 A P
Opening time: #568 #59 #70
-0,1s 2t [$45 (10A < In < 32A)*)acc. ENGOSI8] N/A
-0,1s £t [ 8s (> 32A) Yacc. EN608IS] 720ms | 860 ms | 860 ms p
Test current 20 In (A) or to the maximum 885 A (14'In) P
instantaneous tripping current{see cl. 6, item j),
starting from cold
Tripping less than 0,1 8 #68 - #69 #70 P
14,8ms | 16,8ms | 148 ms
9.10.3 Test of effect of single pole loading on the tripping N/A
characteristic of multipole circuit-breakers: .
Test current 1,1 1t (A), {two pole} starting from N na
cald ( /
Tripping within N~ N/A
-1h N/A
-2h N/A
Test current 1,2 It (A), (three pole or four pols) NA
starting from cold
Tripping within
-1h
-2h

TRF No. IECENB0898_1C
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Clause l Requirement + Test Result - Remark Verdict
9.10.4 Test of effect of ambient temperature on the P
tripping characteristics _
a) Ambient temperature of (35 + 2)°C below the |- 5°C P
ambient air reference temperature
Test current 1,13 In (A) 712A P
- Passed for th p
- Passed for 2h N/A
Current is then steadily increased to 1,9 In (A) 119,7 A P
within 5s
Tripping within #68 #69 #70
-1h 1min52| 26s 1 min 59 P
S s
-2h N/A
b) Ambient temperature of (40 + 2yc 40°C P
Test current In (A) B3 A P
No tripping within P
-1h P
-2h N/A
TESTS: D, #8 | #69 | #70 p
D83, 1-P
8.9 Resistance to mechanical shock and impact p
CB shall have adequate mechanical behaviour S0 P
as to withstand the stresses imposed during
installation and use
9.13.1 Mechanical shock p
- 50 falls on two sides of vertical board C p
- Vertical board turned 20° P
- 50 falis on two sides of vertical board C p
During the test the circuit-breakers shall not open P
9.13.2 Mechanical impact P
9.13.2.1 All types: A =]
- Impact test: 10 blows-height 10 cm, no damage P
9.13.2.2 |Screw-in types: N/A
- Torque 2,5 Nm for 1 min, no damage ya N/A
91323 |CBintendedto be mountedonaral /) P
=t p

TRF No. IECEN60898_1C
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Clause Regitirement + Test Result - Remark Verdict
- upward vertical 50 N for 1 min, no damage p
0.13.2.4 Piug-in types N/A
The circuit-breaker are mounted in there normal NIA
position, complete with plug-in base but without
cables and any cover plate
A force of 20 N applied for 1min to the N/A
circuit-breaker (see fig 17).
During this test the circuit-breaker part shalt not NIA
become lcose from the base and shall not show
damage impairing further use. '
912.11.3 |Testat 1500 A: p
Prospective current of 1500 A - power factor 0,93 P
0 0,98 "
Prospective current obtained (A} p
For 60 + 2C0: P
L1]1,54 kA
L2 N/A |
L3 . N/A 1
LA{N) N/A 1
For last O P i
L1}1,566 kA
121,55 kA P
1.311,55 kA P
L4(N) N/A
Power factor For 60 + 2C0: P
0,96
Forlast O: A
0,95 ( /t/\
Testvoltage 1,05 Un For 60 + 2C0: \V P
249V
For last O:
424 V
Test circult: figure For80 + 2C0O . P
Figure 3
ForlastO
Figure 5
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Clause , Requirement + Test Result - Remark l Verdict_J
T (min) 3 min P
8.12.9.1 Test in free air ‘a" =35 mm P
copper wire F': X} 0,12 mm / X 0,16 mm F2 0,16 mm for last O
resistor R’ : [10,750hm/ X 1,50nm  {F': 0,12 mm for others
91292 Testin enclosures N/A
copper wire F': [] 0,12 mm/ (] 0,16 mm
resistor R’ : [J 0,758 0hm/ [] 1,5 Ohm
Sequence 60 +2CO0 + O (three phases P
test for single pole
circuit-breaker)
I pear (A} max, value #68 #69 #70 P
L1} 2,01 kA | 2,00 kA | 1,95 kA P
L2 N/A
L3 N/A
L4 N/A
Max. It < no specified value #68 #6869 #70 P
L1 1052 11 é2 11 QG P
kA®s kA's kA"s
L2 N/A
L3 N/A
L4 N/A
- No permanent arcing p
- No flash-over between poles or between poles p
and frame '
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes P
Afiter the test: p
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440 v P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #E8 #69 #70 P
40pA | 50pA | 50pA P
NIA
N/A ﬁ‘
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Clause Requirement + Test t Result - Remark Verdict
L4 \ | N/A
Electric strength test: P
Test voltage 1500 V {see 8.7.2) P
a) P
b} N/A
c) P
d) N/A
e) 2000 V . _ N/A
Test current 0.85x non tripping current (1,13[n) [60,5 A P
- Passed for 1h P
- Passed for 2h NA
Current is then steadily increased to 1,1 x tripping | 100 A P
current (1,45 In ) within 5s
Tripping within & 1 hour/ [] 2 hour #68 #69 #70 p

32s 498 82s

TRF No, IECEN80898_1

A4™



i

Page 62 of 151

DEKRA

Report No. 3303848.52

IEC/EN 60 898-1

Clause Requirement + Test Result - Remark Verdict
TESTS ,,DO+D1" 3 + 3 SAMPLES #71 #72 #73 P
' #74 #75 #76
D63, 4-P
8.6 Automatic operation P
861 Standard time-current zone P
Tripping characteristic of CB ensures adequate
protection of the circuit, without premature
operation.
9.10 Tests: Do #71 #72 #73 P
In (A) 83 A P
Sect, (mm2) 16 mm? P
Instantaneous tripping current 08 @O c¢ D P
9.10.1 Test of fime-current characteristic p
8.10.1.1 Test current 1,13 In (A) starting from cold for: 71.2A p
-1h{In<63 A) P
-2h{in>63A) N/A
No tripping _ P
Then steadily increased within 5 s to 1,45 In (A) |91,4 A P
- Tripping within #71 #72 #73 p
-1h (<63 A) 1min06 |2min29| 57s P
s s
-2h (> 63 A) N/A
8.10.1.2 | Test current 2,55 In (A) starting from cold for: 160,86 A p
opening time nat less than 1 s or more than #71 #72 #73 P
-60s NIA
-120s 245 33s 19g P
8.10.2 Test of instantaneous tripping and of correct opening of the contacts P
9.10.2.1 General test conditions 2]
For the lower values of the test current the test is p
made ongce, at any convenient voltage.
For the upper values of the test current the test is P
made at rated voltage Un{ phase to neutral) with a
power factor between 0,85 and 1.
The sequence of operation is ; 0-CO-CO-CO P
Interval time: > 3 min P
The tripping time of the O operation is n)éas,dred P

TRF No. [ECENB0898_1C
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Clause l Requirement + Test Resuit - Remark Verdict
After each operation the indicating means shall P
show the open position of the contacts

9.10.2.2 % {1 For circuit-breakers of the B - Type N/A

*sae Annex 1 | Test current 31y (A), starting from cold N/A
Opening time: N/A
-0,1s <t [< 45s (s 32A) *)acc. EN608IB] N/A
-0,1s <t [< 90s (> 32A) “Jacc. EN60898] N/A
Test current 5 In {(A), starting from cold NIA
Tripping less than 0,18 N/A

9.10.2.3% | For circuit-breakers of the C — Type N/A

*sep Annex 1 | Test current 5ly (A), starting from cold NIA
Opening time: N/A
-0,1s <t [< 158 (< 32A) *Jacc. ENB0OBIEG] N/A
-0,1s £t [< 30s (> 32A) *Jacc. ENG08I8] N/A
Test current 10 In (A), starting from cold N/A
Tripping less than 0,1 s NIA

9.10.2.4 % For circuit-breakers of the D — Typs P

*see Annex 1 | Test current 101y (A), starting from cold 630 A P
QOpening time: #71 #72 #73 P
-0,18 <t [< 4s (10A < In < 32A)*acc. EN60898] N/A
-0,1s £t [< 8s (> 32A) *Jacc. EN608I8] 1,058 1,068 1,008 P
Test current 20 In (A) or to the maximum 885 A (14 In) p
instantaneous tripping current(see cl. 6, item ),
starting from cold
Tripping less than 0,1 s #71 #72 #7 P

L1] 156 ms | 14,4 ms | 14, mé\/\

12] 14,8 ms | 14,2 ms | 15,0¥hs

L3 15,6 ms | 13,8 ms | 13,8 ms
L4{N}| 15,0 ms | 15,6 ms | 14,8 ms

9.10.3 Test of effect of single pole loading on the tripping =]
characteristic of multipole circuit-breakers:

Test current 1,1 it (A), (two pole) starting from N/A

cold

Tripping within

|- 1h

-2h

TRF No. IECEN60898_1C
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Test current 1,2 [t (A), (three pole or four pole) 109,6 A P
starting from cold '

Tripping within P
~-1h #71 #72 #73 P
L1]4 min29 | 5min 23 | 4 min 17 P
$ s S
L2| S min 18 |4 min48 | 5 min 10 P
$ s s
L3| 4 min 10 | 4 min 17 | 4 min 33 P
s 5 s
L4(N}| 4 min 51 | 6 min 22 { 4 min 48 P
s s s
- 2h N/A

9.10.4 Test of effect of ambient temperature on the p
tripping characteristics
a) Ambient temperature of (35 £ 2)°C below the |-5 °C P
ambient air reference temperature
Test current 1,13 in (A) 7T1.2A P
-« Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,9 In (A) 119,7 A p
within 5s
Tripping within #71 #72 #73 P
-1h 28s 538 168 P
-2h N/A
b) Ambient temperature of {40 + 2)°C 40°C p
Test current In (A) 63 A p
No tripping within P
- th P
-2h N/A

TRF No. [ECEN60898_1C
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Tests: D4 P
8.9 Resistance to mechanical shock and impact #71 | w2 | am3 p
CB shall have adequate mechanical behaviour so P
as to withstand the stresses imposed during
installation and use
9.13.1 | Mechanical shock P
- 50 falls on two sides of vertical board C P
- Vertical board turned 90° P
- 50 falls on two sides of vertical board C P
During the test the circuit-breakers shall not open =
89.13.2 Mechanical impact P
9.13.2.1 All types: P
- impact test: 10 blows-height 10 cm, no damage P
9.13.2.2 Screw-in types: N/A
- Torque 2,5 Nm for 1 min, no damage N/A
9.13.2.3 CB intended to be mounted on a rall P
- downward vertical 50 N for 1 min P
- upward vertical 50 N for 1 min, no damage p
9.13.24 Plug-in types N/A
The circuit-breaker are mounted in there normal N/A
position, complete with plug-in base but without
cables and any cover plate
A force of 20 N applied for 1min to the N/A
clreuit-breaker (see fig 17).
During this test the circuit-breaker part shall not N/A
become loose from the base and shall not show
damage impairing further use. -
912.11.3 |Testat 1500 A: #71 #72 #f3 P
#74 #75 #1a/ \
Prospective current of 1500 A - power factor 0,93 P
to 0,98
Prospective current obtained (A)
Power factor

TRF No. IECEN80898_1C
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Clause Requirement + Test Result - Remark Verdict
Test voltage 1,05 Un 424V P
Test cirouit: figure Figure 6 P
T (min) 3 min P

8.12.9.1 Testin free air *a” =35 mm P
copper wire F: [[] 0,12 mm/ [ 0,16 mm
resistor R’ : [ 0,75 Chm/ 1,5 Ohm

912.8.2 Test in enclosures NIA
copper wire F: [J 0,12 mm/ ] 0,16 mm
resistor R’ : [} 0,750hm/ [] 1,5 Ohm
Sequence 60+ 3CO P
Fpeax (A) max. value #71 #72 #73 P

L1] 1,99 kA | 1,98 kA | 1,89 kA P
L2 1,87 kA | 1,90 kA | 1,87 kKA P
L3} 1,79kA | 1,99kA | 1,92kA P
L4{N}) N/A
| peax (A) max. value #74 #75 #76 P
{1 1.81 kA | 1,98 kA P
L2} 1,88 kA 1,94 kA P
L3] 1,95 kA | 1,82 kA P
L4(N)| 1,92 kA | 191kA | 2,04 kA P
Max. I*t < no specified value #71 #72 #73 P
L1 9,?53 9.320 9.625 P
KA‘s kA®s kA"s
12 8.42 1 1 0,21 8,421 P
kA’s kA‘s KA"s
L4(N) N/A
Max. °t < no specified value #74 #75 #76 P
' L1 9,026 9,320 P
kA‘s kA®s
M| e | el | ke |

TRF No. IECENG0898_1C
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- No permanent arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F' P
- Polyethylene foit shows no holes P
After the test: _ P
9.12.12.1 | The circuit-breakers shall show no damage =]
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440 V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #71 #72 #73 P i
1| 50uA | 40pA | 40pA p
2| 40pA | 40uA | 50UA P
L3| 40pA | 40pA | 50pA P
L4(N}| 40pA | 50uA | 50pA P
The leakage current shall not exceed 2 mA #74 #75 #76 P
L1| 50pA | S50uA | 40pA P
L2| 40pA | 40pA | 40pA P
131 60uA | 50pA | 50uA P ;
L4(NY] 5,0pA | 40pA | 50pA P ‘
Electric strength test: P !
Testvoltage 1500 V (see 8.7.2) P
a) » P
b) [ NA_P
¢) \ p
d) ~ N/A
e) 2000V N/A
Test current 0.85x non tripping current (1,13 1n) (60,5 A p
- Passed for th P
- Passed for 2h NfA
Current is then steadily increased to 1,1 x tripping { 100 A P
current (1,45 In ) within 5s -
Tripping within [X] 1 hour/ [] 2 #71 #72 #73 P
/O ) 27s 47 s 42 5 é
TRF No. IECENG08gB_1C A\ /
‘ o Y
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Clause Requirement + Test

Result - Remark Verdict
#74 #785 #76
tmin 01| 1 min 44
34s S s
TRF No. [ECEN60898_1C
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Clause 1 Requirement + Test

Resuit - Remark ' Verdict

TESTS ,,DO

8.6 AUTOMATIC OPERATION

8.6.1 STANDARD TIME-CURRENT ZONE

operation.

Tripping characteristic of CB ensures adequate
protection of the cireuit, without premature

o v i v B B

TRF No.
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8.10 Tests: Do P
in (A) #33 #34 #35
D50 D40 D32
#36 #37 #38
D25 D20 D16
#39 #40 #41
D10 D& D4
#42 #43
D2 DA
#44 #45 #46
C83 C50 C40
#47 #48 #49
C32 C25 C20
#50 #51 #52
c18 C10 C6
#53 #54 #55
C4 Cc2 c1
#56 #57 #58
B63 B50 B40
#59 #60 #61
B32 B25 B20
#62 #63 #64
B16 B10 B6
#66 #66 #87
B4 B2 B1
Sect. {(mm?) #33 #34 #35 P
10mm? | 10mm? | 6 mm?
#36 #37 #38
4mm? | 2,6 mm? | 2,5 mm?
#39 #40 #41
1.5mm? | 1mm? | 4 mm?
#46
10 mm?

TRF No. IECENB0898_1C

BAPHO C &P UT HHADA




DEKRA //ﬁ%

Page 71 of 151 Report No. 3303848.52

|EC/EN 60 898-1
Clause Requirement + Test Result - Remark Verdict

#47 #48 #49
6 mm? 4 mm? | 2,5 mm?

#50 #51 #52
2,5mm? | 1,6 mm? | 1 mm?
#53 #54 #55
Tmm? | 1mm?* | 1mm?
#56 #57 #58

16 mm? { 10 mm?® | 10 mm?
#59 . #60 #61
6mm* | 4mm* | 2,6 mm?
#62 #63 #64
25mm: | 1,6 mm* | 1 mm?

#65 #66 #67

1 mm? 1 mm? 1 mm?

instantaneous tripping current B K& C D P

2.10.1 Test of time-current characteristic P .
9.10.1.1 Test current 1,13 In (A) starting from cold for: #33 #34 #35 P

565A | 452A | 362A 5
#36 #37 #38

283A | 226A | 181A f
#39 #40 #41

11,3A | 678A | 452A

#42 #43
226A | 1,13A
~1h(In<63A) A P
~2h (In > 63 A) /1Y wa
No tripping P
Then steadily increased within 5 s to 1,45 [n (A) #33 #34 #35 p
‘ 58,0 A | 46,4 A
#37 #38
200A | 232A
#40 #41
87A | 58A
#43
) 145 A

TRF No. IECEN60888_1C
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Clause Requirement + Test Result - Remark Verdict
- Tripping within P
-1h (s 63 A) #33 #34 #35 P
3min 141 11 min O9s
5 21s
#36 #37 #38
3min48 18s 5 min 57
s
#39 #40 #41
16s {6min24| 3min
s 20s
#42 #43
16s 16 s
-2h (=63 A) N/A
9.10.1.2 Test current 2,55 In (A) starting from cold for: #33 #34 #35 P
1275A | 102 A 81,8A
#36 #37 #38
638A | 51,0A | 408A
#39 #40 #41
256A | 153A | 102A
#42 #43
51A 2,55 A
opening time not less than 1 s or more than p
-60s #35 #36 #37 p
10s 12s 11s
#38 #39 #40
13s 13s 12s
#41 #42 #43
155 188 17s
-120s #33 #34 P
14 16 s
9.10.2 Test of instantaneous tripping and of correct opening of the contacts P
9.10.2.1 General test conditions p
For the lower values of the test current the test is P
tnade once, at any convenient voltage. =
For the upper values of the test current the test / P
made at rated voltage Un( phase to neutral) with/a /
power factor between 0,95 and 1. ’

TRF No. IECEN&0898_1C
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Clause Requirement + Test Result - Remark Verdict
The sequence of operation is | 0-CO-CO-CO P
Interval time: > 3 min
The tripping time of the O operation is measured P
After each operation the indicating means shall P
show the apen position of the contacts

9.10.2.2 % For circuit-breakers of the B — Type =

*see Annex 1 | Tast current 3y (A), starting from cold #56 #57 #58 P

189 A 150 A 120 A
#59 | #60 #61
896 A 78 A 60 A
#62 #63 - #64
48 A 30A 18 A

#65 #66 #67

12A BA 3A
Opening time: p
- 0,1s st [< 458 (5 32A) *)acc. ENB08IE] #59 #60 #61 P

834s 754s 7,00s
#62 #63 #54
6,87s 866s 732s

#65 #66 #67 !
16,3 s 12,7s 829s
- 0,18 st [<90s (> 324) *Jacc. EN608IE] #56 #57 #58 P f
11,88 6,86s | 7,37s i
Test current 5 In {A), starting from cold #56 #57 #58 p

315A | 251A | 2014,
#59 | #60 | #ef

161A | 1294 | 103A M
#62 | #63 | #6A/

BO6A | 50,2A | 306A

#65 #66 #Ha&7
202A | 106A 50A

Tripping less than 0,1 s #56 #57 #58 P
150ms | 16,8 ms | 228 ms
#89 #60 #61

150ms | 11,7 ms | 16,2ms

TRF No. IECENG0898 1C
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Clause Requirement + Test Result - Remark Verdict
#62 #63 #54
222ms | 26,7ms | 14,4 ms
#85 #66 #67
242ms | 148 ms | 352 ms
9.10.2.3 % For circuit-breakers of the C - Type P
's6o Annex T 1 Test current 5y (A), starting from cold #44 #45 #46 P
315 A 250 A 200 A
#47 #48 #49
160A | 125A | 100A
#50 #51 #52
80 A 50 A 30A
#53 #54 #55
20A 10 A 5A
Opening time: P
-0,1s <t [< 155 (s 32A) “acc. EN608IS] #47 #48 #49 P
1,66 s 2258 247 s
#50 #51 #52
222s 259s 2,80s
#53 #54 #55
660s 6,168 5955
~0.1s <t [<'30s (> 32A) *)acc. EN60898] #44 #45 #46 P
3023 2,18s 1,935
Test current 10 In (A), starting from cold #44 #45 #46 P
634 A 502 A 402 A
#47 #48 #49
320A 251 A 201 A
#50 #51 #52
161 A 102A 1 60,54
#53 #54 #55
402A | 202A | 106A
Tripping less than 0,1 s #45 #46 P
14,8 ms § 12,4 ms
#48 #49
136 ms | 14,2 ms
#51 #52
TRF No. IECEN60898_1C
papHo ¢ uf T HEARA
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Clause Requirement + Test Result - Remark Verdict
7.8ms [ 130ms | 13,7 ms
#53 #54 #55
136ms | 144ms | 156 ms
0.10.2.4 % For circuit-breakers of the D — Typs P
*see Annex 1 | Test current 101y (A), starting from cold #33 #34 #35 P
500 A 400 A 320A
#36 #37 #38
250 A 200 A 180 A
#39 #40 #41
100 A 60 A 40 A
#42 #43
20A 10 A
Opening time: P
- 0,18 <t [<4s( (10A < In < 32A) Yacc. EN60898] | #35 #36 #37 p
500ms { 700ms { 710 ms
#38
170 ms
-0,1s <t [<8s (< 10A, > 32A) *Jacc. ENG08IS] #33 #34 #39 P
660ms | 870ms | 870 ms
#40 #41 #42
730ms | 2,40s 2,42 s
#43
2468
Test current 20 in (A) or to the maximum #33 #34 #35 P
instgntaneous tripping current(see cl. 6, item j), 702 A 565 A 4 4Q’ A
starting from cold \/\
#36 | #37 | #38
14 In as per manufacturer's specification 352 A 281 A 226 &/
#39 #40 #41
140A | 843A | B68A
#42 #43
28,0 A 14 A
Tripping less than 0,1 s #33 #34 #35 P
13,8ms | 11,86 ms | 14,4 ms
#36 #37 #38
166ms | 142ms | 9,8 ms
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Clause Requirement + Test Result - Remark Verdict
#39 #40 #41
129ms | 91ms | 11,6 ms
#42 #43
150ms { 14,4 ms
9.10.3 Test of effect of single pole loading on the tripping N/A
characteristic of multipole circuit-breakers:
Test current 1,1 it (A), (two pole) starling from NIA
cold
Tripping within NIA
-1h NIA
-2h N/A
Test current 1,2 1t (A), (three pole or four pole) N/A
starting from cold
Tripping within N/A
- 1h N/A
-2h N/A
9.10.4 Test of effect of ambient temperature on the p
tripping characteristics
a) Ambient temperature of (35 + 2)°C below the |-5°C P
ambient air reference temperature
Test current 1,13 In (A) #33 #34 #35 P
S65A | 452A | 362A
#36 #37 #38

283A | 226A | 181A
#39 #40 #41
11.3A | 878A | 452 A

#42 #43
228A | 1,13A
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,9 In (A) #33 #34 #35 P
within 58 950A | 760A | 608A
#36 #37 #38

475A | 380A | 304A
#38- #40 #41
190A | 114A 76A

TRF No. [ECEN60898_1C BAPHO C 0P UT HHATA
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Clause Requirement + Test Restilt - Remark Verdict
#42 #43
38A 1.8A
Tripping within P
- th #33 #34 #35 TP
3Bs 12s 28s
#36 #37 #38
33s 17 s 27s
#39 #40 #41
245 37s 48 s
#42 #43
12s 26s
-2h N/A
b} Ambient temperature of (40 + 2)°C 40°C P
Test current In (A} #33 #34 #35 P
50,0A | 40,0A | 32,0A
#36 #37 #38
25,0A | 200A | 16,0A
#39 #40 #41
10,0 A 50A 40A
#42 #43
20A 1,0A
No tripping within P
-1h P
-2h N/A
TESTS: By Py N/A

TRF No. IECEN60898_jC
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Clause Requirement + Test | Result - Remark [ Verdict
TESTS ,,E“ 3+3 SAMPLES %) SEE ANNEX 1
8.12.11.4.2 | Test: E, .Test at service short-circuit capacity #77 l #78 I #79 =
D63, 1-P
Service short-circuit capacity...........................: 7.5 kA p
Test circuit: figure ............oovoeeeee 13 P
Prospective current .............cooveevvrorcono 7.5 kA P
Prospective current obtained.................... . P
L1)7.54 kA P
L2 N/A
L3 N/A
L4(N) N/A
POWET FACIOT ... 0,45 - 0,50 P
Power factor obtained ...........o.oocoovoo 110,47 P
SBYUENCE ..o Table 19 of IEC/EN 60898-1 P
T{MINY e 3 min P
2.12.9.1 Tast in free air "a" = 35 mm P
copper wire F': J 0,12 mm/ 7 0,16 mm
resistor R’ : [1 0,75 0hm/ X 1,5 Ohm
9.12,9.2 Test In enclosures NIA
copper wire F: [T 0,12 mm/ [J 0,16 mm
resistor R’ : 19,75 0hm/ ] 1,5 Ohm
| peak (A) max. value #77 #78 #79 P
L1} 622kA | 515KkA | 521 kA p
L2 N/A
L3 N/A
L4{N) N/A
Max. 1%t < no specified value #77 #78 #79 p
L1 134 k% o4 e P
12 N/A
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or betwee 'p}oies P
and frame / |
- No blowing of the fuses F and F - p

/
b

TRF No. IECENBS0898_1C
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Clause Requlrement + Test Result - Remark Verdict
- Polysthylena foil shows no holes P
After the test: p
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according to 8.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit -breaker is in the
open position _
The leakage current shall not exceed 2 mA #77 #78 #79 P
L1} 14,0 pA | 56,2 yA | 13.8 pA P
L2 NIA
L3 NIA
LA(N) N/A
Electric strength test: =
Test voltage 1500 V (see 8.7.2) ’ P
a) P
b) N/A
) P
d) N/A
e) 2000V NIA
Test current 0.85x non tripping current (1,13 In} 160,56 A : P
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,1 x fripping | 100 A P
current {1,45 In } within &s
Tripping within B 1 hour/ [] 2 hour #77 #78 #79 P
23s 43 s 37

TRF No. IECEN60898_1C
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Clause Requirement + Test ] Resuit - Remark , Verdict
8.12.11.4.2 | Test: E4(Test at service short-cireuit capacity) #80 ‘ #81 , #82 P
three phase tests for single circuit-breakers D63, 1-P
Setvice short-circuit capacity................ccoooov... :|7,5KA p
Test CIrCUIL: fiQUre ..o ereeeene L) P
Prospective current ............cccooeeovoveoerereer 175 KkA P
Prospective current obtained.............oovveevni, : P
L117,52 kA P
L2(7,76 kA P
L317,52 kA P
L4(N) N/A
Power factor .........ovveiveee e 10,45 -0,50 P
Power factor obtained ..............c.ooocovovneennn 1 10,48 P
SBOUENCE ..ot . | Table 21 of IEC/EN 60898-1 P
TAMINY oo, » |3 min P
8.12.9.1 Test in free air “a" =35 mm P
copper wire F: [} 0,12mm/ X 0,16 mm
resistor R* 0 0,75 0hm ¢t 1,5 Ohm
8.12.92 Test in enclosures - N/A
copper wire F: [ 0,12 mm/ [] 0,16 mm
resistor R’ : 0 0,75 0hm ¢ [] 1,5 Ohm
! peak (A) max. value #80 | #8i | #82 P
L1 4,32 kA P
L2 4,59 kA P
L3 4,29 kA P
L4(N) N/A
Max. I°t < no specified value #80 #81 #82 P
L1 48,3 kA’s P
L2 33,7 kA% P
L3 45,5 kAZs P
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles p
and frame
- No blowing of the fuses F and £ ) P
p

TRF No. IECEN6G0898_1C
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Clause Requirement + Tesi Result - Remark Verdict
After the test: P
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according fo 8.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #30 #81 #82 P
L1] 157 pA | 70,0 pA | 14,9 pA p
L2 NIA
L3 N/A
L4(N) N/A
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P
b) N/A
c) P
d) N/A
e) 2000V NIA
Test current 0.85x non tripping current (1,13 In) (80,5A p
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,1 x tripping | 100 A P
current (1,45 In ) within 5s '
Tripping within 1 hour / [ 2 hour #80 #81 #82 P
30s 27s 34s

TRF No. [ECEN60898_1C
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Clause Requirement + Test I Result - Remark I Verdict
TESTS ,,E“ 3+3 SAMPLES *) SEE ANNEX 1
8.12.11.4.2 | Test: E, ,Test at service short-circuit capacity #83 I #84 ] #85 P
D1, 1-P
Service short-circuit capacity............c.oovoovovoo 0. S |7,5kA p
Test clrcuit: figUre ..o $ i3 P
Prospective current ..........co..o.ooeoveeecooenni D 17.5kA P
Prospective current obtained..............o.oooovveeoo. : P
L1]7,54 kA [
L2 N/A
L3 N/IA
L4(N) N/A
Power factor ..o : 10,45 - 0,50 P
Power factor obtained .............ccooevoveioi : 10,47 P
SEAUBNCE ..ot eeeees oo : | Table 18 of IEC/EN 60808-1 P
T{MIN) ettt : 13 min P
8.129.1  |Testin free air ) “a" =35 mm P
copper wire F: [XI 0,12 mm/ [] 0,16 mm
resistor R’ : [ 0,75 0hm/ X 1,56 Ohm
9.12.9.2 Testin enclosures NIA
copper wire F: (J 0,12mm/ [} 0,16 mm
resistor R’ [ 0,75 0hm ¢ [ 1,5 Ohm
I peax (A) max. valus #83 #84 #85 P
L1] 683 A 6786A | B672A P
L2 N/A
L3 N/A
L4(N) N/A
Max. 2t < 84 kA%s #83 #84 | #85 P
L1] 810 A% | 831 A% | 674 A’s P
L2 N/A
L3 N/A
L4(N) NIA
- No permanent arcing p
- No flash-over between poles or betweeyo)es P
and frame ;
- No blowing of the fuses F and F’ /'%'w,zi | : P
L
TRF No. [ECEN60838_1C { |
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Clause Requirement + Test Result - Remark Verdict -
- Polyethylene foil shows no holes P
After the test: P

8,12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.

a) leakage current across open contacts, 440V - P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~-breaker s in the
open position 7
The leakage current shall not exceed 2 mA #83 #84 #85 P
L1] 12,9 0A | 138 A | 13,1 pA F
L2 N/A
13 N/A
L4(N) NIA
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P
b) N/A
) 0]
d) N/A
e) 2000 V N/A
Test current 0.85x% non tripping current (1,13 1n) |0,96 A P
- Passed for 1h p
- Passed for 2h N/A
Current is then steadily increased to 1,1 x tripping } 1,59 A P
current (11,45 In ) within 58
Tripping within £ 1 hour/ [ 2 hour #83 #84 #85 P
36s 46 s 35s
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Clause Requirement + Test 'Resuit - Remark Verdict
8.12.11.4.2 | Test: Ey(Test at service short-circuit capacity) | #86 | w87 | wss P
three phase tests for single circuit-breakers D1, 1-P
Service short-circuit capacity..................oooo: 7.5 kA P
Test Circuit: figure ........coveeeveeeeeeoe 115 [=]
Prospective current .............ocovveoeevosoo D75 KA P
Prospective current obtained...............o.oo.ooo .. : P
L1]7,62 kA P
L2776 kA P
L317,52 KA P
L4{N) N/A
POWET faCtor .......covuveeeeeiecceeoeoveo 1 1045 -0,50 P
Power factor obtained ............c.cooovvveeoooo . : 10,46 P
SEUENCE ... ! [Table 21 of IEC/EN 60898-1 P
TAMINY i : {3 min P
8.12.9.1 Testin free air “a" = 35 mm p
copper wire F': [ 0,12 mm/ X 0,16 mm
resistor R’ 0 0,750hm/ X 1,5 Ohm
912,92  |Testin enclosures N/A
copper wire F: [] 0,12 mm/ [] 0,16 mm
resistor R’ : [ 0,750hm/ [J 1,5 Ohm
| beax (A) Max. value #86 | #87 | 488 P
L1 594 A P
L2 810 A P
L3 552 A P
_ L4(N) N/A
Max. 12t < 84 kA’s - #86 #87 #38
‘ L1 507 A% P
L2 532 Als p
L3 455 A%s P
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame : -
- No blowing of the fuses F and F’ / / p
- Polyethyiene foil shows gg;hplg’t{_ / P
f,;:/;‘ FEYENY AR A

TRF No. IECEN60898_1C

y. BAPHO C 0PI MHANA




Page 85 of 151 . Report No. 3303848.52
IEC/EN 60 898-1
Clause Requirement + Test Result - Remark Verdict
After the test: - P
89.12.12.1 | The circuit-breakers shall show no damage P
irmpairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit -breaker is in the
open position
The leakage current shall not exceed 2 mA #88 #87 #8388 P
L1| 144 pA | 14,4 WA | 142 A P
L2 N/A
L3 NIA
L4(N) NIA
Electric strength test: P
Test vottage 1500 V (see 8.7.2) P
a) ' P
b) N/A
<) P
d) N/A
e) 2000V N/A
Test current 0.85x% non tripping current (1,13 In}) [0,96 A : P
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,1 x tripping | 1,52 A p
current (1,45 In } within 5s
Tripping within [ 1 hour/ [] 2 hour #86 #87 #88 P
50s 36s 1 min 02
s
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Clause Requirement + Test ] Result - Remark I Verdict
TESTS ,E" 3 SAMPLES *) SEE ANNEX 1
8.12.11.4.2 | Test: E, .Test at service short-circuit capacity #29 , #90 l #91 P
D83, 2-p
Service short-circuit capacity......................__ 7,5 kA P
Test cireuit: figure ... : 14b P
Prospective current ... t{7.5kA P
Prospective current obtained............................... : P
L1]7,55kA P
L2]7.55 kA P
L3| N/A
L4(N) N/A
Power factor ....covvvevevnn. ettt 1 [0,45-0,50 p
Power factor obtained ...........oocovoooo 1 (0,46 P
SEOQUENCE w...cvvvrririerireeeeee oot . | Table 19 of IEC/EN 60898-1 P
T{OUN) e |3 min P
9.12.9.1 Test in free air ‘ "a" = 35 mm P
copperwire F: [] 0,122 mm/ [X 0,16 mm
resistor R’ ' 0,750hm/ X 1,5 ohm
9.12.9.2 Test in enclosures N/A
copper wire F: [J 0,12 mm/ (] 0,16 mm
resistor R’ ;[ 0750hm/ [] 1,5 Ohm
| peax {A) max. value #89 #90 #91 P
L1] 453 kA | 462 kA | 4,60 kA P
L2| 4,53 kA | 482 kA | 4,60 kA P
L3 N/A
L4(N) N/A
Max. It < no specified value #89 #90 #91 P
L2 37:?9 37,24 36,23 P
kA's KA®s kKA"s
L3 N/A
L4(N) N/A
- No permansnt arcing ya P
- No flash-over between poles or betwc_ef?/ po{lés : P
and frame 2 ”*\“

TRF No. IECEN60898_1C
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Clause Reguirement + Test Result - Remark Verdict
- No blowing of the fuses F and F’ P
- Polyethylene foll shows no holes P
After the test: P
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a} leakage current across open contacts, 440V [
according to 9.7.6.3, each pole is supplied ata
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #89 #390 #91 P
R1E137pA } 2,7 uA | 30,3 A P
L2| 140pA | 345 pA | 127 pA P
L3 N/A
L4(N) N/A
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P
b) p
c) P
d) : N/A
e} 2000 V N/A
Test current 0.85x non tripping current (1,13 1n) |60,5 A =
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,1 x tripping [ 100 A p
current (1,45 In ) within 5s
Tripping within B0 1 hour/ [ 2 hour #89 #90 | ~#91 p
2 min 03 | 2 min 08 [ 3 mir}\sf\
s s g
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Clause Requirement + Test l Result - Remark , Verdict
TESTS ,,E" 3 SAMPLES *) SEE ANNEX 1
8.12.11.4.2 | Test: Ey Test at service short-circuit capacity #92 | #93 | #o4
o1, 2-p
Service short-circuit capacity..........cooovvoevvevnnn » |75 KA P
Test Circuit: fIgure...........o.oov e D {4b =]
Prospective current ...........ccooeveeoverivvoveson 7.5 kA P
Prospective current obtained.....,......o..o.cvoovoon.n. : p
' L1]7,55 kA P
L217,55 kA P
L3 N/A
L4(N) WA
Power factor ........coooovveineeeeeeeeeeeee, 1 10,45-0,50 P
Power factor obtained ............coovoeevooeoeo, 10,46 P
SEUENCE ...t e o, . | Table 19 of IEC/EN 60898-1 P
T MDY e st : |3 min p
9.12.8.1 Test in free air “a" =35 mm P
copperwire F: [] 0,72 mm/ [X] 0,16 mm
resistor R’ : 3 0,750hm/ X 1,5 0hm
9.12.9.2 Test In enclosures N/A
copper wire F: [] 0,172 mm/ [] 0,18 mm
resistor R’ : [3 0,75 0hm/ [] 1,5 Ohm
I'peak (A} max. value #92 #93 #94 P
L1| 630A 790 A 715 A P
L2} 630A 790 A 7168 A P
L3 N/A
L4{N) N/A
Max. I3t < no spacified value #92 #93 #94
L1] 637 A% | 898 A% | 737 Al P
L2{ 637 A’s | 898 A% | 737 A% P
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P

TRF No. IECEN60898_1C
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- Polyethylena foil shows no holes P
After the test: P

9.12.12.1 | The circuit-breakers shall show no damage p
impairing their further use and shall maintenance,
withstand the following fests.

a) leakage current across open contacts, 440V P
according to 9.7.6.3, each pole Is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #92 #93 #94 P
L1} 309 pA | 13,4 JA | 13,3 A P
L21 129 pA | 13,3 A | 13,1uA P
L3 N/A
) L4{N) N/A
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P
b} P
c) P
d) N/A
e} 2000V N/A
Test current 0.85x non tripping current {1,13In) |0,96 A p
- Passed for 1h P
- Passed for 2h NIA
Current is then steadily increased to 1,1 x tripping [ 1,59 A P
current (1,45 In ) within 5s
Tripping within B4 1 hour/ [] 2 hour #92 #a3 #94 p
57s 46's 39s

TRF No. [ECEN60898_1C
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TESTS ,E“ 3 SAMPLES *) SEE ANNEX 1 P
842.11.4.2  Test: E; Test at service shortclrcuit capacity | #95F1 | #9571 | #o7F1 P
D83, 4-P
Seivice short-circuit capacity......................... - 7,5 kA p
Test circuit: figure ...........ovvvveeeeovrcoeo : 16 P
Prospective current ...........oooooveoovvoo - 7,5 kA P
Prospective current obtained..................... - P
L1752 kA P
L2]7,76 kA P (
L3752 kA P |
L4A(N) N/A
POWEr factor ...t 0,45-0,50 =
Power factor obtained .............o.coooooeo 1 (0,46 P
SBYUENCE ... Table 20 of |EC/EN 60898-1 p
TMIN) oo 3 min P
9.12.8.1 Test in free alir “a” =35 mm P
copper wire F': [] 0,12 mm/ £ 0,16 mm
resistor R’ : (1 0,7500m/ X 1,5 Ohm
9.12.9.2 Test in enclosures N/A
copper wire F': [] 0,12 mm/ [] 0,16 mm
resistor R’ : [1 0,75 0hm / [T} 1.5 Ohm
I peax (A) max. value #95F1 | #96F1 | #o7F1 P
L1) 3.37KkA | 4,72kA | 3.32KkA P :
L2| 473 kA [ 4,06 kA | 3,38 kA P (
E3! 490kA | 4,87 kA | 4,83 KkA P
L4(N) N/A
Max. It < no specified value #95F1 #96F 1 #ITF1 P
L1 23§3 4352 2151 p
kA®s kA’s kA®s
L2y 378 31,1 32,2 P
kA%s kA%s kAZs
L3 4553 56§8 55b? P
kA‘s kA’s kA®s
N/A
- No permanent arcing P

TRF No. IECEN60898_1C

BAPHO & vPATHHANA
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- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes P
After the test: P
8.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) ieakage current across open contacts, 440V p
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #95F1 #96F1 #O7F1 P
L1] 13,6 yA | 13,8 A | 13,7 pA P
L2] 140pA | 145 pA | 14,1 pA P
L3] 13,8pA | 142 pA | 14,0 pA P
L4(N)| 144 pA | 17,8 yA { 13,9 pA p
Electric strength test: P
Test voltage 1500 V (see 8.7.2) P
a) P ;
b) P
G) _ P
d) . N/A ‘
&) 2000 V N/A ;
Test current 0.85x non tripping current (1,13 1n) . 160,5 A p
- Passed for 1h P
- Passed for 2h P
Current is then steadily increased to 1,1 X tripping | 100 A N/A
current (1,45 In ) within 5s
Tripping within B4 1 hour/ [] 2 hour #95F1 | #96F1 | #97F1 P
59s | 46s | [oig

BAPHO ¢ UPHTHHANA
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Clause Requirement + Test , Result - Remark Verdict
TESTS ,E* 3 SAMPLES *) SEE ANNEX 1 )
8.12.11.4.2 | Test: E, . Test at service short-circuit capacity #98 f #99 l #100 =)
D1, 4-P
Setvice short-circuit CAPACHY ..o, 7.5 kA P
Test circuit: figure .......oo..cooovoomecere .16 P
Prospective current ... 7.5 kA P
Prospective current obtained...................____ : P
L117,52 kA P
L2]7,76 kA P
L317,52 kA p
L4(N) N/A
Power factor .............oouooom 1 10,45 -0,50 P
Power factor obtained ...........ocooceoooo 0,46 p
SBQUENCE ..ot v Table 20 of IEC/EN 60898-1 p
T{MIN (oot 3 min 2]
9.12.9.1 Test In free alr ‘a”= 35 mm P
copper wire F': [] 0,12 mm/ 4 0,16 mm
resistor R’ ' 0 0,750mm/ X 1.5 Ohm
9.12.9.2 Test in enclosures N/A
- |copper wire F: [] 0,12 mm/ [J 0,16 mm
resistor R’ : (0 0,75 0hm 7 [ 1,5 Ohm
I pea (A) max. value #98 #99 #100 P
L1; 638A 619 A 607 A P
L2} 665A 483 A 268 A P
L3| 868 A 817 A 605 A P
LA{N) N/A
Max. It < no specified value #98 #99 #100 P
L1] 809 A% | 641 A% | 552 A% P
L2| 861 A’s | 641 A% | 137 AZs P
L3| 563 A’s | 605 A%s | 526 A% P
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame )
- No blowing of the fuses Fand i/ / P
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- Polyethylene foil shows no holes p
After the test: P

9.12.12.1 |The circuit-breakers shail show no damage p
impalring their further use and shall maintenance,
withstand the following tests.

a) leakage current across open contacts, 440 V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #98 #99 #100 P
L1} 12,7 pA | 131 pA | 12,9 4A R
L2 133 pA | 13,4 uA | 12,8 pA P
L3 13,3 pA | 136 pA | 13,4 JA P
LA(N) | 13,1 pA | 13,1 pA | 12,9 pA P
Electric strength test: P
Test voltage 1500 V {see 8.7.2) p
a) P
b) P
c) P
d) NIA
e) 2000V N/A
Test current 0.85x non tripping current (1,13 1n) 0,36 A p
- Passed for 1h P
- Passed for 2h N/A
Current is then steadily increased to 1,1 x tripping [ 1,59 A P
current {1,465 In ) within 5s
Tripping within X 1 hour/ (] 2 hour #98 #99 #100 P
49s {1min07} 37s

TRF No. IECENG(888_1C
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B TESTS ,,E;* 3 + 4 samples | =
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) #101 J #102 ] #103
D83, 1-p
Service short-circuit CaPACHY.......covvverrerirennnt |10 KA P
Test circuit: figure ...........oeovvvmevvcoreen N P
Prospective current..............o.cooveervo 10 kA P
Prospective current obtained..................__ : P
L1[10,1 kA p
L2 N/A
L3 NFA
L4(N) N/A
Power factor ... : 10,45-0,50 p
Power factor obtained ... 0,47 P
SeQUENGCE ....ooooriveee e Table 22 of IEC/EN 60898-1 P
TN oo 3 min P
9.12.9.1 Test in free air “‘a’ = 35 mm P
copper wire F: [ 0,12 mm/ [J 0,16 mm
resistor R’ {1 0,750m/ X 1,5 0hm
8.12,9.2 Test in enclosures N/A
copper wire F': [J 0,12 mm/ [] 0,16 mm
resistor R’ : L] 0,750hm{ [J 1.5 0Ohm
I peax (A) max, value #1101 #102 #103 P
L1] 437 kA | 4,93kA | 4,91 kA P
L2 N/A
L3 N/A
L4(N) N/A
Max. I?t < no specified value #101 #102 #103 P
) ats | s | e P
L2 N/A
L3 N/A
L4{N) N/A
- No permanent arcing P
- No flash-over between poles or betw%}:o!es P
and frame
- No blowing of the fuses F and F* ,/f /« P

TRF No. IECEN60898_1C
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- Polyethylene foil shows no holes P
After the test: p
8.12.12.1 |The circuit-breakers shall show no damage P
impairing thelr further use and shalt maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according te 9.7.6.3, each pole is supplied at a
voliage 1,1 times Un. The circuit —~breaker is in the
open position
The leakage current shalt not exceed 2 mA #1101 #102 #103 P
L1] 142 uA | 141 pA | 224 pA P
L2 N/A
L3 N/A
L4(N) N/A
Electric strength test: P
Test voitage 900 V (see 9.7.3) P
a) ' P
b) N/A
c) P
d) N/A
e} 2000 v N/A
Testcurrent 2,8 Iy 178 A e
Tripping within > 0,1 s up to #101 #102 #103 e
-60s NiA
-120's 13s 16s 19s P . -

M

TRF No. IEC/EN§<)898_1 C
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3:1241.4.3 | Tost: E2 (Test at rated short-circuit capacity) | #104 | #105 | #106 | #107 P
three phase tests for single circuit-breakers ' D63, 1-P
Rated short-circuit capacity.............oocooooo 10 kA P
Test circult: figure ..o 1|56 =]
Prospective current.............o.oovoviveoo 10 kA P
Prospective current obtained........................._- P
L1}10,0 kA P
L2{10,3 kA P
L3]10,3 kA p (
L4(N) N/A
POWET faCtor ... 0,45 - 0,50 P ,
Power factor obtained .............ooooovves 0,46 p '
SEQUBNCE ... Table 23 of IEC/EN 80898-1 P
T M) oo 3 min P
9.12.98.1 Test in free air "a” = 35 mm P
copper wire F': [] 0,12 mm/ 5J 0,16 mm
resistor R’ : L] 0,750hm/ X 1,5 Ohm
9.12.9.2 Test in enclosures N/A
copperwire F': [] 0,12mm/ ] 0,16 mm
resistor R’ : [ 0,75 0hm 7 [] 1,5 Ohm
| peak (A) max. value #104 | #105 [ #108 | #107 P
L1 3,96 kA P
L2 4,75 kA P
L3 7,28 kA P ((.
LA{N) N/A
Max. 1 < no specified value #104 | #105 | #1068 | #{07 P
L1 43,5 kA%s
L2 42,3 kA% P
L3 21,3 kA% p
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ s P
- Polyethylens foil shows no hole N
TRF No. IECEN60898_1C ;
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After the test: P
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according to 9.7.6.3, each pole Is supplied at a
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #104 | #1056 | #106 | #107 P
L1 147 | 155 | 152 | 14,6 P
HA uA BA | pA
L2 N/A
L3 N/A
L4(N) N/A
Electric strength test; P
Test voltage 900 V (see 9.7.3) P
a) P
b) N/A
) P
d) N/A
e} 2000 V NIA
Test current 2,8 Iy 176 A =]
Tripping within > 0,1 s up fo #104 | #105 | #1086 | #107 P
-60s NIA
-120s 13s { 14s | 128 | 13s P

TRF No., [ECEN60888_1C
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TESTS ,,E;" 3 + 4 samples P
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) #108 ] #109 l #110
D1, 1-P
Rated short-circuit capacity ..., ;|10 kA P
Test Circuit figure .....oeeecoreeeeeeeo b ] P
Prospective current............ooooeeoveeniovov 10 KA P
Prospective current obtained............................ : P
L1]10,1 kA p
L2 N/A
L3 N/A
L4(N) N/A
POWET fACIOT ...t 0,45 - 0,50 P
Power factor obtained ..............oooomvvovvvo 047 P
SEAURTICE .o.cvvievriacraiees e Table 22 of IEC/EN 60898-1 P
TAMUNY oo 3 min P
8.12.9.1 Test in free air "a" =35 mm P
copper wire F': Xl 0,12 mm/ [} 0,46 mm
resistor R’ : [10,750hm/ & 1,5 Ohm
9.12.9.2 Test in enclosures NIA
copper wire F: [] 0,12 mm/ [J 0,18 mm
resistar R’ : [ 0,75 0hm ¢ [] 1,5 Ohm
! paax (A) max. value #108 #109 #110 p
L1l 698 A 689 A 634 A P
(] N/A
L3 N/A
L4{N) N/A
Max. I’ < no specified valua #108 #109 #110 P
L1] 994 A% | 759 A%s | 561 As P
L2 N/A
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or betweernvbbles P
and frame /b /.b
P
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- Polyethylene foil shows no holes P
After the test p

9.12.12.1 | The circuit-breakers shall show no damags P
impalring thelr further use and shall maintenance,
withstand the following tests.

a) leakage current across open contacts, 440V P

according fo 9.7.6.3, each pole is supplied at a

voltage 1,1 times Un, The circuit ~breaker is in the

open position

The leakage current shall not exceed 2 mA #108 #109 #1110 P
L1 128 pA | 126 pA | 12,5 pA P
L2 N/A
L3 N/A

_ L4(N) N/A

Electric strength test: p

Test voltage 900 V (see 9.7.3) P

a) P

b) N/A

c) P

d) A

e)2000 vV N/A

Test current 2,8 Iy 28A

Tripping within > 0,1 s up to #108 #100 #110

-60s 6s 8s 9s

-120s N/A

BHPHO C OPHI MHARA

TRF No. !E(:‘./E 60898_1C /
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(9.12.11.4.3 | Test: E2 (Test at rated short-cirentt capacity) | #111 | #112 | #113 | #114 P
three phase tests for single circuit-breakers D1, 1-p
Rated short-circuit capacity.........coo.cooeveeo* 110 KA P
Test clreuit: figure ..o 115 P
Prospective current...........ccooo.coovevrevone . 110 KA P
Prospective current obtained............oo...coooooo .t P
L17110,0 kA P
L2110,3 kA P
L3[10,3 kA P
L4(N) N/A
POWET faCHOL ... e : 10,45 -0,50 P
Power factor obtained ........co.oovvereooovio 0,48 P
SEQUENCE ..vvvvviceeees et | Table 23 of IEC/EN 60898-1 P
T MNINY e > |3 min p
9.12.9.1 Test in free air ‘a" = 35 mm P
copper wire F. [] 0,172 mm/ [X] 0,16 mm
resistor R’ : [10,750hm/ [K 1,5 0hm
8.12.9.2 Test in enclosures N/A
copper wire F: [] 0,172 mm/ [J 0,16 mm
resistor R’ [0 0,75 0hm/ J 1,50hm
Lpeak (A) max. value #111 | #112 [#113 [ 9114 P
L1 699 A P
L2 G689 A P
L3 488 A p
L4(N) N/A
Max. I* < no specified value #11 | #112 | #113 | #114
L1 863 A%s P
L2 759 A% P
L3 24,0 A% P
L4(N) N/A
- No permanent arcing P
-No flash-aver between poles or between poles P
and frame _
- No blowing of the fuses F and F* 7 p
- Polyethylene foil shows no holes /,.w/ B
TRF No. IECENB0898_1C ‘ A 1 A
arpH0 ¢ CPATH
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After the test; j=2
9.12.12.1 jThe circuit-breakers shall show no damage p
impafring their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according fo 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #1111 | #112 | #113 | #114 P
L1] 151 | 153 | 14,9 | 14,7 P
LA LA pA A
L2 N/A
L3 N/A
L4{N) N/A
Electric sirength test: P
Test voltage 900 V (see 9.7.3) P
a) P
b) N/A
¢y 7 P
d) N/A i
e)2000 V N/A !
Test current 2,8 Iy 28A |
Tripping within > 0,1 s up fo #1111 | #1112 | #113 | #114
-60s 178 | 18s | 17s | 19s
-120s N/A

TRF No. IECENG0898_1C
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TESTS ,,E;” 3 samples )
9.12.11.4.3 | Test: E2 {Test at rated short-circuit capacity) #115F1 ‘ #116F1 l #117F1 P
D83, 2-P
Rated short-circuit capacity ..............o.cooooooo . D [10kA p
Test circuit: figure ..o :{4b P
Prospective current.........oovvvnoo 10 kA P
Prospective current obtained.................o.......... .- P
L1]10,0 kA P
L2]10,0 kA P
L3 © N/A
L4(N) NIA
Powerfactor............‘...........................................: 0,45 - 0,50 P
Power factor obtained ..........cooovoveio 0,45 P
SEQUENCE ... Table 22 of IEC/EN 60898-1 P
TAMINY oo 3 min P
9.12.9.1 Test In free air "a" =35 mm P
copper wire F': [] 0,12 mm / [X] 0,16 mm
| resistor R’ : [J0,750hm/ 9 1,5 Ohm
9.12.9.2 Test in enclosures N/A

copper wire F: [[] 0,172 mm/ [] 0,16 mm

- No ftash-over between poles or, etween poles
and frame -

resistor R’ :[d07500m 7 [T 1,5 0hm
| peax (A) max. value #116F1 | #116F1 | #117F1 P
L1| 4,40KkA | 4,40 kA 2,38 kA P
L2| 4,40 kA | 4,40 kA | 2,38 kA P
L3 N/A
L4{N) N/A
Max. It < no specified value #115F1 | #116F1 | #117F1 P
(2 32§7 57§4 7,%7 P
kA®s kA®s kA®s
L3 N/A
L4(N) N/A
- No permanent arcing o p
p

TRF No. IECEN60898_1C
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- No blowing of the fuses F and F' P
- Polyethylene foll shows no holes P
After the test: P
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
according fo 9.7.6.3, each pole is supplied ata
voltage 1,1 times Un. The circuit —breaker is in th
open position - .
The leakage current shall not exceed 2 mA #115F1 | #116F1 | #117F1 P
L1] 16,8 pA | 18,1 A | 14,8 pA P
L2] 41,9 pA | 156 uA | 148 pA P
L3 N/A
L4(N)} N/A
Electric strength test: P
Test voitage 900 V {see 9.7.3) P
a) P
B P
c) P
d) NIA
e)2000 Vv N/A
Test current 2,8 Iy 176 A P
Tripping within> 0,1 sup to #115F1 | #116F1 | #117F1 P
-60s N/A
-120s 225 20s 17s p

TRF No. IECEJ}RDBQB_?C
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TESTS ,,E;* 3 samples
9.12.11.4.3 | Test: E2 (Test at rated short-circult capacity) #118 | #119 | #120 p
D1, 2-Pp
Rated short-circuit capacity ..o D |10 kA P
Test circuit: figure ..o : |4b P
Prospective CUrrent..........c..oovooeveeeoeosn 10 kA P
Prospective current obtained............................ P
' L1[10,0kA P
L2[10,0 kA P
L3 N/A
L4(N) N/A
POWer factor ............cveeiuooonoeooo . 10,45- 0,50 P
Power factor obtalned ............coovvemovieiri 0,45 P
SEAUENCE oot Table 22 of [EC/EN 60898-1 P
T{MINY oo 3 min P
89.12.9.1 Test in free air “a" = 35 mm P
copperwire F’: [ 0,12 mm / &4 0,16 mm
resistor R’ ;10,7501 K 1,5 Ohm
9.12.9.2  |Testin enclosures N/A
copperwire F': [[1 0,12 mm/ [ 0,16 mm
resistor R’ -3 0,750hm/ [ 1,5 Ohm
| peax (A} max. value #118 #1198 #120 P
L1 700A 420 A 223 A P
L2} 700A | 420A 223 A P
L3 IN/A
L4{N) N/A
Max. 1%t < no specified value #118 #119 #120 P
L1} 755 A’s | 497 A%s | 89,2 AZs
L2] 755 A% | 497 A% | 89,2 A%s P
L3 N/A
L4(N) N/A
- No permanent arcing P
- No flash-over between poles or betwe poles P
and frame /e 7
- No blowing of the fuses F and F* /,/f,}jﬂs_f\\\ P
s

TRF No. IECEN60888_1C
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- Polyethylene foil shows no holes P
After the test: P

9.12.12.1 | The circuit-breakers shall show no damage p
impairing their further use and shall maintenance,
withstand the following tesls,

a) leakage current across open contacts, 440V P
according to 8.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #118 #119 #120 . P
L1]| 12.9pA | 135 pA | 138uA | P
L2] 13,8 pA | 138pA | 13,6 pA P
L3 N/A
L4(N) NIA
Electric strength test: P
Test voltage 900 V {see 8.7.3) P
a) P
b) P
¢) P
d) N/A
e) 2000 V N/A
Testcurrent 2,8 Iy 2,8 A P
Tripping within > 0,1 s up o #118 #119 #120 P
-B0s i113s 103 s 83s P
-120s N/A
@élpuo COPHT HiALA

et Y
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TESTS ,E;* 3 samples P
8:12.11.4.3  Test: E2 (Test at rated short-circuit capacity) #121 | #122 | #123
D83, 4-p
Rated short-circuit CAPACHY ..o, : |10 kA p
Test circuit: figure .............oooooovvvvioo L 18 P
Prospective current................oooocoooovoo 10 kA P
Prospective current obtained....................___ : P
L1110,0 kA P
L2110,3 kA p
L3[10,3 kA P
L4(N) N/A
Powerfactor.....................,‘...,.............................: 0,45 - 0,50 P
Power factor obtained ..o - 0,46 p
SEQUENCE ..o Table 22 of IEC/EN 608981 P
TMINY oo 3 min P
9.12.8.1 Test in free air “a" = 35 mm P
copper wire F: [J 0,12mm/ (X 0,16 mm
resistor R’ [ 0,7500m/ X 1,5 Chm
9.12,9.2 Test in enclosures NIA
copper wire F': [] 0,12 mm/ [] 0,16 mm
resistor R’ : [10,7500m/ [ 1,5 Ohm
| peax {A) max, value #121 #122 #123 p
L1]| 5,76 kA | 532 kA 8,79 kA P
L2] 563 KA | 4,91 kA | 3,30 KA P
L3| 6,18BkA | 530 kA | 555 kA P
L4(N) N/A
Max. It < no specified value #121 #i22 #123 P
R A B G EPPIVCN B
L2 5757 52,29 1750 p
kA%s kA‘s kA®s
L4(N) N/A
- No permanent arcing P

TRF No. IECENB0898_1C
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Clause [Requirement + Test Result - Remark Verdict
- Mo flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F P
- Polyethylene foil shows no holes p
After the test; P
9.12.12.1 | The circuit-breakers shall show no damage p
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage currant across open contacts, 440V P
according to 9.7.6.3, each pole Is supplled ata
voltage 1,1 times Un.The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #121 #122 #123 p
L1] 14,8 pA | 53,0 yA | 13,4 pA P
L2 150 pA | 13,8 pA | 14,4 pA P
L3] 13,1 pA | 14,1 pA | 17,4 A P
L4(N}| 13,0 A | 13,0 uA | 13,1 pA P
Electric sfrength test: P
Test voltage 800 V (see 8.7.3) P
a) =4
b) P
) P
d) NIA
e)2000 Vv N/A
Test current 2,8 Iy e 176 A P
Tripping within> 0,1 s up to #121 #122 #123 P
-60s N/A
-120s 168 16s 17s P

BAPHO ¢ 0PUT HHARA
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IEC/EN 60 898-1

Clause I Requirement + Test ]Result - Remark l Verdict
TESTS ,,Ex" 3 samples
8.12.11.4.3 | Test: E2 (Test at rated shori-circuit capacity) #124 I #125 ] #126
D1, 4-p
Rated short-circuit capacity ............co.ovcoivvin : [10kA P
Test circuit: fIgQure ..o, ] p
Prospective current..............c.oeoveeoneeeeen, : [10KA P
Prospective current obtained.............o.cooooo 0 P
L1]110,0 kA p
L2{10,3 kA P
L3110,3 kA P
L4(N) N/A
POWET faCIOr .......coecrierceeiecc oo, :10,45-0,50 P
Power factor obtained ..........o.cooooooovivioi, 1 10,46 P
SEYUBNCE ....coooievreteeeeeeee e . | Table 22 of IEC/EN 60898-1 P
TAMIRY oot > |3 min P
9.12.9.1 Test in free air “a" = 35 mm P
copperwire F: [ 0,22 mm/ X 0,16 mm
resistor R’ : [J 0,750bm/ X 1,5 Ohm
89.12.9.2 Test in enclosures N/A
copper wire F: [] 0,12 mm/ (J 0,16 mm
resistor R’ : 0 0,750hm/ [] 1,5 Ohm
I peax (A) Max. value #124 #125 #126 p
L1| 471 A 648 A 692 A P
L2] 656A | 644 A | 568 A P
L3| 622 A | 447 A 689 A P
L4(N) N/A
Max. i*t < no specified value #121 #122 #123 P
L1| 283 A’s | 565 A% | 715 A%
12| 623 A%s | 600 A% | 508 A% P
L3| 622 A% | 672 A%s | 635 A%s P
L4(N) N/A
- No permanent arcing ' P
- No flash-over between poles or between poles P
and frame .
- No blowing of the fuses F and F* // P

TRF No. |[ECEN80898_1C
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Clause Requirement + Test Result - Remark Verdict
- Polyethylene foil shows no holes P
After the test: P

9.12.12.1 | The circuit-breakers shall show no damage P

impalring their further use and shall maintenancs,
withstand the following tests.

a) leakage current across open contacts, 440 V P
according tc 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
open position

The leakage current shall notexceed 2mA | #124 | #125 #126 p

L1} 12,5pA | 126 pA | 12,9 pA p

124 12,8 pA | 126 pA | 13,1 pA P

L3] 13,1 pA [ 12,7 pA | 13,4 A p

L4(N)| 13,2 pA | 12,5 A | 136 pA P

Electric strength test: P

Test voitage 900 V (see 9.7.3) P

a) P

b} P

c) P
d) NIA
g)2000 Vv N/A

Test current 2,8 Iy 28A P

Tripping within > 0,1 s up to #124 #125 #126 p

-80s 9s 75 9s P
-120's N/A

BAPHO C 0Purupapy

TRF No. [ECEN60888_1C

i
if
i

Lt

1cH



Page 110 of 151

DEKRA

Report No. 3303848.52

IEC/EN 60 898-1

Clause lRequirement + Test Result - Remark ] Verdict
TESTS ,,E," 3 samples P
To determine the energy limiting class according to annex ZA of EN 68988-1
9.12.11.4.3 | Test: E2 (Test at rated short-circult capacity) - #1127 | #128 [ #129 P
C40,1-p
Rated short-circuit capacity ...........oooovvvo : [10 kA P
Test circult: figure ..o ] P
Prospective current...............oo.oeeoeconrovorir 10 kA P
Prospective current obtained..............o.ooooo® P
L1]10,1 kA P
L2 N/A
L3 N/A
L4{N) NIA
POWET FACIOF ... : 10,45 - 0,50 P
Power factor obtained ...........oo.o.coovvovovovi 0,47 P
SEUENCE ...t Table 22 of IEC/EN 60898-1 P
T(IMIN) oo 3 min p
9.12.8.1 Test in free air "a" =38 mm P
copper wire F: B 0,12 mm/ [] 0,16 mm
resistor R’ : 1 0,750mm/ K 1,5 Ohm
9.12.8.2 Test in enclosures N/A
copper wire : [ 0,12 mm/ [} 0,16 mm
resistor R’ : 0 0,7500m/ [ 1,5 Ohm ,
| peax (A) max. value #127 #128 #129 P
L1] 406 kA | 4,36 kA | 4,13 kA P
L2 N/A
L3 N/A
L4{N) NIA
Max. [t < 132 kA%s #127 | #128 #129 P
L2 N/A
L3 N/A
L4{N) N/A
- No permanent arcing ) P
- No flash-over between poles or bet ig/é/@wp%s P
and frame / /‘-t; et \
TRF No. IECENG0898_1C { f’\ bl
‘\,}_\5 ) e
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Clause Requirement + Tast Restult - Remark Verdict
- No blowing of the fuses F and F* P
- Polyethylene foil shows no holes P
After the test: P
9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following {ests.
a) leakage current across open contacts, 440 V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit -breaker is in the
open position S
The leakage current shall not exceed 2 mA #127 #128 #129 P
L1] 138 pA | 13,0uA | 13,1 uA P
L2 N/A
L3 N/A
L4(N) N/A
Electric strength fest: P
Test voltage 900 V (see 9.7.3) P
a) P
by . N/A
¢) P
d) - N/A
€)2000 V N/A
Test current 2,8 Iy 112 A P '
Tripping within > 0,1 s up to #127 #128 #129 P
-60s o o NA |
-120's 6s 13s g8s | P
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Clause Requirement + Test l Result - Remark I Verdict
TESTS ,E;" 3 samples [
To determine the energy limiting class according fo annex ZA of EN 68988-1
8.12.11.4.3 [ Test: E2 (Test at rated short-circuit capacity) ©#130 I #131 l #132 P
C40, 2-pP
Rated short-circult capacity ..............o.ocooeevoinn, : [10 kKA P
Test circuit: fIQUre ......co.ovecviececeeeeseeeesnt 14 P
Prospective current.............o.cocvovneveseeereson ! 10 kA P
Prospective current obtained...............ooovvvve) : p
L1110,0 kA P ( ( '
12110,0 kA P
L3 N/A
L4(N) N/A
POWET TACIOr .....cviiteeecee oo ¢ |0,45-0,50 P
Power factor obtained ...........ccoooooorivo 0,45 p
SEUENCE ..o Table 22 of IEC/EN 60898-1 P
TAMIR) e 3 min P
9.12.9.1  |Testin free air ‘a’ =35 mm p
copper wire F: [] 0,42 mm/ B 0,16 mm
[ resistor R’ : 1 0,750hm/ X 1,56 Ohm
9.12.0.2 |Testin enclosures N/A
copper wire P [] 0,12 mm/ [J 0,16 mm
resistor R’ : [ o, 750hm/ [J 1,5 Ohm
I peax (A) max. value #130 #131 #132 P _
L1] 4,10kA | 415kA | 333 KA P ((
L2} 4,10 kA | 415KkA | 3,33 kA P
L3 N/A
L4(N) N/A
Max. It < 132 kA%s #130 | #1319 #132 p
IR
o g B [ m |
N/A
N/A
- No permanent arcing P

TRF No. IECEN608398_1C
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Clause Requirement + Test Result - Remark Verdict
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no holes =
After the test: P
9.12.12.1 | The circuit-breakers shall show no damage p
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440V P
. according to 9.7.6.3, each pole is supplied ata
( voltage 1,1 times Un. The circuit —breaker is in the
‘ open position
The leakage current shall not exceed 2 mA #130 #131 #132 p
1) 128 pA | 13,2 0A | 12,8 A p
12] 134 pA | 133 A | 126 A P
L3 N/A
L4(N) N/A
Electric strength test: ' P
Test voltage 800 V (see 9.7.3) P
a) P
b) P
c) P
d) N/A
e)2000V N/A
(' Test current 2,8 Iy 112 A p
Tripping within > 0,1 sup to #130 #131 #132 P
-60s | ~ N/A
-120s 13s 11s 10s P

TRF No. IECENG0898_1C
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IEC/EN 60 898-1

Clause Requirement + Test lRequt - Remark | Verdict
TESTS ,E,* 3 samples p
To determine the energy limiting class according to annex ZA of EN 68988-1
9.12.11.4.3 | Test: E2 (Test at rated short-circult capacity) | #133 | #134 | #135 P
€40, 4-p
Rated short-circult capacity ...+ 10 KA P
Test circuit: figure................... e |8 P
Prospective current..............ccooecreeoeee |10 kA P
Prospective current obtained...................._ P
L1]10,0 kA P
L2[10,3 kA P
L3[10,3 kA P
L4A{N) N/A
POWET FACIOT ... 0,45 - 0,50 P
Power factor obtained ...........cocoovvvoo - 0,46 P
SEQUENCE ....coovvoei e, 1 Table 22 of IEG/EN 680898-1 P
T{MIN) e | 3 iR p
9.12.9.1 Test In free air "a" =35 mm P
copper wire F: [[] 0,12 mm/ X 0,1€ mm
resistor R’ [0 0,750mm ¢ X 1,5 Ohm
9.12.9.2 | Testin enclosures N/A
copper wire F': [ 0,172 mm/ [J 0,16 ram
resistor R’ - 0,750nm 7 [] 1,5 Ohm
I peax (A) Max. value #133 #134 #135 P
L1) 447 kA | 556 kA 4 54 kA P
L2| 5,14 KkA | 4,35 kA 4,60 kA P
L3] 5,01kA | 3,50 kA | 2,80 kA P
L4{N) NiA
Max. It < 132 kA%s #133 | #134 | 135 P
11 2455 46.24 39.25 P
kA®s kA’s kA‘s
o 2 e |
£ AN) N/A
- No permanent arcing / /’ P

TRF No. IECEN60898_1C
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Clause  |Requirerent + Test Result - Remark | Verdiot
- No flash-over between poles or between poles =
and frame
- No blowing of the fuses F and F' P
- Polyethylene foil shows no holes P
After the test: p

9.12.12.1 | The circuit-breakers shall show no damage P
Impairing their further use and shall maintenance,
withstand the foilowing tests.

a) leakage current across open contacts, 440V P
according to 9.7.6.3, each pole is supplied at a
voltage 1,1 times Un. The circuit —breaker is in the
apen position
The leakage current shall not exceed 2.mA #133 #134 #135 P
L1] 179 A | 13,6 A | 13,2 pA P
L2| 182 uA | 13,5 A | 13,3 DA P
L3] 13,3 pA | 13,8 pA | 14,2 A P
L4{N)| 13,2 pA | 13,2 A | 13,0 pA P
Electric strength test: P
Test voltage 900 V (see 2.7.3) P
a) P
b) P
c) P
d) NIA
e)2000 V NIA
Test current 2,8 Iy 112 A P
Tripping within > 0,1 s up to #133 #134 #135 p
-60s NIA
-120s 16s 17s 15s | P

TRF No. [ECENG0888_1C
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Clause Requirement + Test Result - Remark Verdict
TESTS ,,E;* 3 samples P
To determine the energy limiting class according to annex ZA of EN 585688-1
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capagity) #154 I #155 I #1566 P
B40, 1-pP
Rated short-circuit capacity ................oo.o..o... L[ 10 kA P
Test circuit; fIQUIE ....ooiiiireesrcs et 13 p
ProSpective urment. ... oeeveeoieo 10 kA P
Prospective current obtained......................_- p
L1110,1 kA P
L2 N/A
L3 N/A
L4(N) N/A
Power FRCIOT ..o e 0,45 - 0,50 p
Power factor obtained ............ooovvroooooo 0,47 P
SEQUENCE ..ot : | Table 22 of [EC/EN 60898-1 P
T{MINY oot D 13 min P
9.12.9.1 Test in free air ‘a’ =35 mm P
copper wire F': X 0,72 mm/ [] 0,16 mm
resistor R’ : [ 0,75 0hm/ [ 1,5 Ohm
9.12.9.2 Test in enclosures N/A
copper wite F: [[] 0,12 mm/ (] 0,16 mm
resistor R’ 1 [ 0,75 0hm 7 [J 1,5 Ohm
| peax (A} max. value #1564 #1565 #166 P
L1} 5,04 kA | 4,32 kA | 4,79 kA P
L2 N/A
L3 N/A
L4(N}) N/A
Max. 1% < 108 kA% #1564 | #155 | #156 P
L2 N/A
N/A
NIA
- No permanent arcing P

TRF No. IECENB0898_1C
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Clause Reguirement + Test Result - Remark Verdict
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F' P
- Polyethylene foll shows no holes p
After the test: p
9.12.12.1 |The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests,
a) leakage current across open contacts, . = - 440V P
according to 9.7.6.3, each pale is supplied ata
voltage 1,1 times Un. The circuit ~breaker is in the
open position
The leakage current shall not exceed 2 mA #154 #1565 #156 P
L1] 12,7 pA | 13,1 A | 126 pA P
L2 N/A
L3 N/A
L4(N) . NI/A
Electric strength test: P
Test voltage 900 V (see 9.7.3) ' p
a) P
b) NIA
c) P
d) N/A
e) 2000 vV NIA
Test current 2,8 iy g T 112 A =
Tripping within > 0,1 s up to #154 #1656 #156 P
-80s N/A
-120s s 10s s P

TRF No. [IECENB0898_1C
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Clause Requirement + Test Result - Remark | Verdict
TESTS ,,E;* 3 samples p
To determine the energy limiting class according to annex ZA of EN 68988-1
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) #157 ' #158 f #159 P
B40, 2-P
Rated short-circuit capacity .......c.cocveeevvernen: | 10 KA P
Test circuit: figure .......ccovvvioeeeceeoeeeenn : |4b P
Prospective curient.......c..e.c.oeeveecveronoeso, 10 kA P
Prospective current obtained..............covereen: P
L1{10,0 kA P
L2]10,0 kA P
L3 N/A
L4{N) N/A
POWer factor ... e : 10,46 - 0,50 P
Power factor obtained ..............o.cocoeevvenevven, : {0,45 p
SEQUENCE ..o..osvisriecceecnssieniennnnn. | Table 22 of IEG/EN 60898-1 P
T {MINY oo e, > (3 min P
9.12.9.1 Test in free air - *a" = 35 mm p
copper wire F: [L] 0,12 mm/ [ 0,16 mm
resistor R’ : O 0,750nm/ K 1,5 Ohm
8.12.9.2 Test in enclosures . N/A
copper wire F: [[1 0,12 mm/ [] 0,16 mm
resistor R’ : [0 0,75 0hm/ [J 1,5 Ohm
Veeak (A) max. valtie #157 #158 #159 P
L1] 4,00kA | 4,14 kA | 3,33 KA P
L2] 4,00kA | 4,14 kA | 3,33 kA P
L3 N/A
L4(N) N/A
Max. 2t < 108 kA%s #158 | #159 P
252 15,5 P
kA%s kA%s
2552 15.25 P
kA®s kA®s
N/A
N/A
- No permanent arcing P

TRF No. [ECEN60898_1C
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Clause ] Requirement + Test Result - Remark Verdict
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F P
- Polyethylene foil shows no holes p
After the test: =
9.12.12.1 | The circuit-breakers shall show.no damage p
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440 V P
according to 9.7.6.3, each pole is supplied ata -
voitage 1,1 times Un. The circuit -breaker is in the
open position
The leakage current shall not exceed 2 mA #1567 #158 #159 P
L1129 pA | 13,5 pA | 13,1 pA P
L2] 132 uA | 132 A | 12,8 pA P
L3 N/A
L4(N) N/A
Electric strength test: p
Test voltage 800 V (ses 9.7.3) p
a) P
b) P
¢) P
d) N/A :
e)2000 V N/A §
Testcurrent2,8 Iy 112 A p
Tripping within > 0,1 s up to #1567 #158 #159 P
-60s N/A
-120s 12s 13s i2s P

TRF No. IECENG0898_1C
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Clause Requirement + Test l Result - Remark l Verdict
TESTS ,E;* 3 samples : P
To determine the energy limiting class according to annex ZA of EN 68088-1
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) #1860 I #161 l #162 P
B40, 4-P
Rated short-circuit capacity ...............ooooovvrnnn. |10 kA P
Test circuit: figure .........o.cooveccoeeiees e, : (6 p
Prospective CUIMent.........ovveveccrerconeseseen 10 kA P
Prospective current obtained..................ocoooooi P
L1]10,0 kA p
L2]110,3 kA P
L3]10,3 kA P
L4{N} N/A
POWET fACHOT ... oottt 0,45 - 0,50 p
Power factor obtained ........ooovevevmeesoo 0,46 ) P
SEQUBNCE ... Table 22 of IEC/EN 60898-1 P
TAMINY e e e 3 min P
9.12.9.1 Testin free air "a" = 35 mm P
copper wire F: [T] 0,12 mm/ X 0,16 mm
resistor R’ : [ 0,75 Chm/ [ 1,5 Ohm
9.12.9.2 Test in enclosures NfA
copper wire F: [] 0,12 mm/ [ 0,16 mm
resistor R’ : 4 0,750hm/ [J 1,5 Ohm
| pea (A} max. value #160 #1681 #162 P
L1} 4,87 kA | 551kA | 5,24 kA p
L2| 5,01 kA | 4,16 kA | 3,55 kA P
L3] 5,34 kA | 4,21 KA | 3,82 kA P
L4(N) N/A
Max. It < 108 kA%s #161 #162 P
45,4 55,1 P
: kA%s kA%s
50k2 1654 P
kA's kA®s
27,29 38.24 P
kA®s kA's
N/A
- No permanent arcing P

TRF No. [IECEN60898_1C
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Clause Requirement + Test Result - Remark Verdict
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F’ P
- Polyethylene foil shows no heles P
After the test: P
9.12,12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.
a) leakage current across open contacts, 440 V P
— according to 9.7.6.3, each pole is supplied at a
( voltage 1,1 times Un. The circuit —breaker is in the
open position
The leakage current shall not exceed 2 mA #1860 #1861 #162 P
L1[ 186 pA | 12,9 uA | 12,4 A P
L2 131 pA | 129pA 1 12,7 pA P
L3| 12,7 pA | 13,0 yA | 13,5 pA P
L4{N)}| 12,8 pA | 12,8 A | 13,6 pA P
Efectric strength test: P
Test voltage 800 V (see 5.7.3) P
a) P
h) P
c) P
d) N/A
2)2000V N/A
( Test current 2,8 Iy 112 A P
Tripping within > 0,1 s up to #160 #161 #162 P
-80s N/A
-120s 13s 18s 13s P

BAPHO C OPUT UHASA

TRF No. IECENG0898_1C /|

S

AT



DEKF

Page 122 of 151 Report No. 3303848.52
IEC/EN 60 898-1
Clause Requirement + Test Result - Remark Verdict
TESTS ,E;* 3 samples _ p
To determine the energy limiting class according to annex ZA of EN 68988-1
9.12.11.4.3 | Test: E2 (Test at rated short-circuit capacity) #172 l #173 I #174 P
B16, 1-P
Rated short-circuit capacity .............co.cooooovoo . » [10KA P
Test clreuit: figure .....c..coovoverovievveeeeceet |3 P
Prospective current.............co..oveeooevoeverreet 110 KA P
Prospective current obtained...........c..c....coooov.0., : P
L 10,1 kA P
.............................................................................. NIA
.............................................................................. N/A
.............................................................................. N‘{A
Power factor ... » 16,45 -0,50 p
Power factor obtained ..o 110,47 =]
Sequente ..., e e . | Table 22 of [EC/EN 60898-1 P
TN e OO RTUORPRUO I < 3313 P
512.91 Ic?;:;g: i:?r:?r'" 0,12 mm/ [T 0,16 mm &= 35 mm P
resistor R’ : 11 0,750hm/ X 1,5 Ohm
9.12.9.2 |Testin enclosures N/A
copper wire F: [] 0,92 mm/ [] 0,16 mm
resistor R’ : £1 0,75 0hm/ [] 1,5 Ohm
| peak (A) max. value #172 #173 #174 P
L1} 243kA | 3,26 kA | 369 kA P
L2 N/A
L3 N/A
L4(N) N/A
Max. It < 70 kA%s #172 #173 #174 p
12 N/A
£3 N/A
L4(N) N/A
~ No permanent arcing P
- No flash-over between poles or betwee -poles p
and frame )

TRF No. IECEN60898_1C
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- No blowing of the fuses F and F' P
- Polyethylene foit shows no holes p
After the test: P

9.12.12.1 | The circuit-breakers shall show no damage P
impairing their further use and shall maintenance,
withstand the following tests.

a) leakage current across open confacts, 440V P

according to 9.7.6.3, each pole is supplied at a

voltage 1,1 times Un. The circuit —breaker is in the

open position

The leakage current shall not exceed 2 mA #172 #173 #174 P
L1| 12,5 pA | 12,7 pA | 12,4 pA P
L2 N/A
L3 N/A

L4(N) N/A

Electric strength test: P

Test voltage 900 V (see 8.7.3) P

a) P

b) N/A

c) P

d) N/A

e) 2000 V N/A

Test current 2,8 Iy 44,8 A p

Tripping within > 0,1 s up to #172 #173 #174

-60s 10s 11s 10s P

-120s NIA

b P f O]
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ANNEX C (NORMATIVE)
Test sequence and number of samples to be submitted for certification purposes
Table C.1 - Test sequences
Test Clause or Test ( or inspection)
sequence subclause
A 6 Marking
8.1.1 General
8.1.2 Mechanism
9.3 Indelibility of marking
813 Clearance and creepage distances (external parts only)
8.1.6 Non-interchangeability
9.4 Reliability of screws, current-carrying parts and connections
9.5 Reliability of terminals for external conductors
9.5 Protection against electric shock
9.14 Resistance to heat
813 Clearances and creepage distances (infernal parts)
8.15 Resistance to abnormal heat and to fire
9.18 Resistance to rusting
B 9.7 Dielectric properties
9.8 Temperature-rise
8.9 28-day test
c C, 9.1 Mechanical and electrical endurance
9.12.11.2.1 Performance at reduced short-circuit currents
9.12.12 Verification of the circuit-breaker after short-circuit tests
C, 9.12.11.2.2 Short-circuit test for verifying the suitability of circuit-breakers
for use in IT systems
9.12.12 Verification of the circuit-breaker after short-circuit tests
D Do 9.10 Tripping characteristic
by 9.13 Resistance to mechanical shock and impact
9.12.11.3 Short-circuit performance at 1 500 A
9.12.12 Verification of circuit-breaker after short-circuit tests
E E; 9.12.11.4.2 and Service short-circuit capacity (l.o)
9.12.12 Verification of circuit-breaker after short-circuit tests
E; 9.12.11.4.3 and Performance at rated short-circuit capacity (le,)
9.12.12 Verification of circuit-breaker after shorf-circuit tests
NOTE

With the agreement of the manufacturer the same samples may be used for more than one test sequence. |
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BAPHO C OPHIUHANA




DEKRA

Report No. 3303848.52

Page 125 of 161

IEC/EN 60 888-1

Clause Requirement + Test Result - Remark Verdict
Table C.2 - Number of samples for full test procedure
Test sequence | Number of samples Minimum number of Maximum number of
samples which shall pass| samples for repeated
the test® tests @
A 1 1 —
B 3 2 3
C 3 29 3
c : ,
C," 3 29 3
D 3 29 3
E; 3+3% 284 g%e 3449
E, 3+49 2%42%9 3 +49
a) in fotal, a maximum of two test sequences may be repeated.
b) ltis assumed that a sample which has not passed a test has not met the requirements
due to workmanship or assembly defects which are not representative of the design.
c) In the case of repeated tests, all resuits shall be acceptable.
d) Supplementary samples in the case of single-pole circuit-breakers rated 230/400 V or :
240/415 V (see table 1). j
€) All samples shall meet the test requirements of 9.12.10, 9.12.11.2, 8.12,11.3 and ;
8.12.11.4, as appropriate. :
f) For this sequence read "number of protected poles” instead of "number of samples®. In
total a maximum of three test sequences may be repeated.
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Table C.3 - Number of samples for simplified test procedure
Test : a
sequence Number of samples depending on number of poles @
One pole ™ Two poles & Three poles @ Four poles ©
A 1 max, rated In 1 9% max. rated In 1" max. rated in | 17 mayx, rated In
B 3 max. rated In 3 ¥max. rated In 3 max, rated In 3 max. rated In
Cy 3 max, rated In 3" max. rated in 3 max. rated In 3 max. rated in
‘ 3 max. rated In 2 max, rated In 1 max. rated in 1 max. rated In
for 2 protected poles, or
C C,
3 max. rated In
| for one protected pole
D, + D 3 max. rated In 3" max. rated In 3max, rated In | 3 max. rated In
Do 1 of all other rated In
3+3 " max. rated In 3 max. rated In 3max. rated In | 3 max. rated In
E4
3+3 "min. rated In 3 min. rated In 3 min. rated In 3 min. rated In
3+4 " max. rated In 3 max. rated In 3max. rated In | 3 max. rated In
Ez
3+4 " min. rated In 3 min. rated In 3 min. rated In 3 min. rated In

a) If a test is to be repeated acco

rding to the acceptance criteria o

fC.2, anew set of samples is used for

the relevant test sequence. in repeated tests all results shall be satisfactory.

b) If only multipole circuit-breakers are submitted, this column applies to the set of samples having the
smallest number of poles (instead of the relevant column).

c) Applicable to two-pole circuit-breakers whether with two protected poles or with one protected pole,

d) This series is omitted when four-pole circuit-breakers are also tested,

8) Also applicable to circuit-breakers with three protected poles and a nedtral pole.

f) Supplementary samples in case of single-pole circuit-breakers of 5.3.1 4.

a) This test sequence is omitted when three-pole or four-pole circuit-breakers have been tested.

h) This test sequence shall be omitted for two-pole circuit breakers with two protected poles, when
three-pole or four-pole circuit-breakers have been tested.

i} When multipole circuit-breakers are submitted, a maximum of four screw-type terminals for external
conductors are subjected to the tests of 9.5 ie. two supply and two load terminals.

BAPHO C OPUTHHARA
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Table C.4 — Test sequences for a series of circuit-breakers being
of different instantaneous tripping classifications
Subseqguent test sequences for circuit-breakers of
Circuit-breaker
type-tested first
ve B-type C-type D-type
B-type - Do+ Dg) +E (Do + D} +E
C-type D, ¥+ 8 ¥ . (Do + D) +E
D-type D, "+ 87 DR .

a) For these test sequences only the tests of 9.8 and 9.10.2 are required.

b) When certification is requested at the same time for B-type, C-type and D-type circuit-breakers having
the same rated short-circuit capacity, only test sequence Do is required if B-type and

D-type samples have been tested.
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Annex E N/A
Special requirements for auxiliary circuits for safety extra-low voltage (*) N/A
{*}  Forauxiliary contact units assembled or to be assembled separately to
circuit-breakers see EN620189,
Annex J N/A
Particular requirements for circuit-breakers with screw less type terminals for N/A
extezrnal copper conductors {In not exceeding 20 A, cross-sectional area up to 4
mm
Annex K NIA
Particular requirements for clrcuit-breakers with flat quick-connect terminations N/A
Annex L NIA
Specific requirements for circuit-breakers with screw-type terminals for external N/A

untreated aluminium conductors and with aluminium screw-type terminals for use
with copper or with aluminium conductors
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Annex 1 P
EN 60898-1 P
- COMMON MODIFICATIONS
GENERAL [
2.12 Short-circuit tests P
9.12.2 Value of the power frequency recovery voltage P
shall be equal to 110 % of the rated voltage.
9.12.3 Tolerances on test quantities P
voltage (Including recovery voltage) : 0, -5% =
TESTS ,,A" 1 sample p
6 MARKING AND OTHER INFORMATION P
6.1 Standard marking: P
f) Rated short circuit capacity {A).within a p
rectangle, without symbol "A”
h)Calibration temperature, if different from 30°C N/A
j) Energy limiting ¢lass in a square in for B and C type circuit P
accordance with annex ZA, if applied breakers with In s 40 A
k) Making and breaking capacity on an individual | 10000 A N/A
protected pole of multipole circuit-breakers
(fen), if different from lcn
6.2 Additional marking N/A
Additional marking to other standards {EN or IEC N/A
or other) is allowed under the foliow conditions:
- the circuit-breaker shall comply with all the NIA
requirements of the additional standard;
- the relevant standard to which the additional N/A
marking refers shall be indicated adjacent to this
marking and shall be clearly differentiated or
separated from the standard marking according
to cl. 6.1 [ ]
Compliance is checked by inspection and by UV\ N/A

carrying out all the test sequences required by
the relevant standard. Equivalent or less severe
test sequences need not be repeated.
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6.3 Guidance table for marking =
EACH MCB SHALL BE MARKED IN A P
DURABLE MANNER WITH ALL OR, FOR
SMALL APPARATUS, ACCORDING TABLE
FOR MARKING
TESTS ,,c¢ #21 #22 #23 P
#24 #25 #26
9.11.3 Dielectric strength reduced to 900 V Tested at 1500 vV P
TESTS ,b* p
9.10 Tests: Dy =
9.10.2.2 For circuit-breakers of the B — Type P
Moreover the C.B. shall perform following test: P
8.10.1.2 Test current 2,55 In (A) starting from cold for: #56 #57 #58 P
160,7A [ 127,5A | 102,0 A
#59 #60 ##61
816A | 638A | 51,0A
#62 #63 #64
408A | 255 A | 153A
#65 #56 #E67
102A | 510A | 255A
opening time not less than 1 s or more than p
-80s #59 #60 #51 P
12s 16 s 11 s
#62 #63 #64
17s 18s 158
#65 #66 #e7
i5s 20s 168
-120s #56 #57 #58 P
168 21s 20s
8.10.2.2 For circuit-breakers of the C - Type
Moreover the C.B. shall perform following test:
8.10.1.2 Test current 2,55 In (A) starting from co, \for: #44 #45 #46 p
/d' 160,7A { 127,5A | 1020A

TRF No. IECEN60888_1C

BAPHO C wPATHHANA




