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3.7. Method of installation:

Test item partlculars test item vs. fest reqmrements >

3. Classffication | : : g N\

3.1. Utilization category: (A or Bl. oo A \%
3.2, Interruption medium: {air, vacuum, gas Break)............ Al B
3.3. Design: (open construction, moulded case)........... ..... : Moulded case

3.4. Method of confrolling the operation mechanism:
{dependent manual, independent manual, dependent
power, independent POWEr ) ..., - INAdependent manual

3.5. Suitabillity for Isolation;

3.6. Provision for maintenance; {maintainable, non
maintainable}.......cceeeena,

(suitable, not -suitable)...... ..... : Suitable

................................................... : Non-maintainable

{fixed, plug in, withdrawabile ..., ; Fixed

- uninterrupted duty: fu (A)

3.8. Degree of protection: (IP code} ........cviincnicirnininnens 'N/A

4.7. Type of release {thermo-magnetic / electronic) ........... : Electronic

4.8. Integral fuses (integrally fused circuit-breakers)

Type and charagcteristics of SCPD.......ccceivcninesvevcnsnc e :N/A

7.3 Electromagnetic compatibility (EMC)

Environment A or B.......ccovr e sscnneeensicnenens :Aand B

Circuit-breaker for use on phase-earthed systems............. T N/A

Circuit-breaker for use in IT systems.......ccon e, £ NFA

Rated and limiting values, main circuit:

- rated operational voltage: Ue (V) s 1400/ 415 Vac

- rated insulation voltage: Ui {V} ... 1 750V

- rated impulse withstand voltage: Uimp (KV)eoveeevvinnnnn 1B kV

- rated operafional cUent: 18 (A :0,9%x0,4In~1in
See page 7 for the value of In

~Kind of CUITENt ... . TAC

- conventional free air thermal current: lth (A)...ceeeceee. 'Equal to In

- conventional enclosed thermal current: lthe (A) ..., T NFA

- current rating for four-pole circuit-breakers: (A)................ : Equal to 70%In

= UMBET Of POIBS .. e s »3F and 3P + N (unprotected N pole)

- rated frequency: (Hz) .o :50/60 Hz

- Integral fuses (rated values)..........c..oeeu.. D A ‘N/A

Rated duty : / /

- elght-hour duty ..o A

TRF No/ [EC60947_2F
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Short-circuit characieristic ;

A\
O

rated short-time making capacity: lom (KA) . :

PNB30HE / LN630HE: 154 kA
PNG30SE / LN630SE: 105 kA
PNG30ONE / LNG30ONE: 73,5 kA

Q

- rated control circuit voltage: Ue ( nature, frequency, V) ...

- rated control supply voitage: Us {nature, frequency V)

| rated ultimate short-circuit breaking capacity: lcu (KA). ..... : PNG30HE / LNG30HE: 70 kA

PNB30SE / LN630SE: 50 kA
PNB3ONE / LN630NE: 35 kA

rated service short-circuit breaking capacity: lcs (kA) ........ 1 les = 75% lou

rated short-time withstand current: low (KA/S)..ccvvvreeieiennens (NfA

Eleotrical control circuits s~

- kind of currant: (AC, DC) iuimnsiinsmesnmssesissieenss  N/A

- rated frequency: (HzZ) oo s TNIA

N/A

U NfA

Air supply control circuits: (pneumatic or eleciro-pneumatic)

- rated pressure and its Mt NFA
- volumes of air, at atmospheric pressure, required for

each closing and each opening operation............cccmnnn.

Auxiliary circuits

T NJA

Rated and fimiting values, auxiliary circuits:

- rated insulation voltage: Ui (V) i :
- rated operational current: 18 (A)..innnonnn

w KING OF GUITBAE 1..vverereesisiisresrssreeressssnssrsrsstassassressassinsasanass :

= PIUMNDEE OF CITCUILS v eeeevest s cinrarssssresrres s ieassssssansssresssmerseentes o
- number and kind of contact elements ... :

- rated uninterrupted current: U (A) . :

Short-circuit characteristic :

- Rated conditional short-circuit current (KA}...oeoveeinen !

- rated operational voltage Ue (V) .t

- rated frequency: (Hz) .

- utilization category: (AC, DC, current and voliage) ..........

N/A
N/A
N/A
N/A
N/A
N/A
N/A
NIA
N/A

g

-
- kind of protective device ... oo v NfA ™

V,T\RF No. I|ECB0947_2F
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Releases :

1) ShUNETEIEASE ...cove i s
2) Over-current release ..o
2) INStANtANEOUS ...vvvi et sererens
b) definite time delay ...
c) inverse fime delay.......cvveconmrinnicee e
- independent of previous [0ad........c.o.eomnee e,

- dependent on previous load; (for example thermal
type release)....cevorcrvniene e

3} Undervoltage release (for opening) ...
4) Other relBases. ... eerer it

Characteristics :

- current setting (or range of Setings).....vev i nnecennenn

- ime settings (or range of settings)

Yes, electronic release

o NIA

N/A
N/A

1) Shunt release and undervoltage release (for N/A

OPETHING) vvevvrererersnsacenssnsesnserssinssessseessansenssssesrssasssssseeren,

- rated control clreult voltage: Uc {nature, frequency, VI N/A

= Kind of CUTeNt....ocicim e e N/A

- rated frequency: (F AC) v s NfA

2) Over-current release ... .. Yes

~rated CUTEIt {INY...ccc e 400 A, 500 A, 630 A
= Kind of CUITENE.....co e e AC

- rated frequency: (if AC).oie i 50/ 60 Hz

Instantaneous tripping (short circuit condition):

Im: 1,8Ir, 2Ir, 3Ir, 4ir, 5lr, 6lr, 7Ir, 8lr, 10Ir

inverse time delay tripping (overioad condition):

I 0,90l0, 0,92l0, 0,93lo, 0,94l0, 0,950,
0,96lo, 0,97lo, 0,98lo, 1lo

fo:  0,40In, 0,45In, 0,50In, 0,55In, 0,63in,
0,70In, 0,80In, 0,90In, 1In

Instantaneous tripping:

fixed

Inverse time delay tripping:
fixed

N

Y/

IRE No. IEC60947_2F
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Classification of installation and Use............uecennns . Fixed \
SUPPIY CONNECHON 1rvvveerereacsissnsssssanssirsssssssss s . 3 phase or 3 phase with Neutral

Possible test case verdicts:

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

- test object does meet the requirement.........ceoeet P (PaSS)

- test object does not meet the requirement................. F (Fall}

TSN oo e

Date of receipt of test item ... ; 2012-06

Date (s) of performance of tests ...t 2012-06 ~ 201 2-11

General remarks:

The test results presented in this report relate only to the object tested.

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

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

Though it is not mentioned on the first page, the following standard was also taken into consideration. No
deviation was found:

EN 60247-2:2006 + A1:2008

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

General product information:

The technical data of the MCCB are listed on page 5 to 8 of this report.
The N pole is fully identical to phase pole except the N pole is not protected.

Factory:

ZHEJIANG GACIA ELECTRICAL APPLIANCE CO,, LTD.
545# Dongdaiie, Baitawang Industrial Zone, Beibaixiang Yueging Zhejiang, 325603, China

TRF No. [EC60947_2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

5.2 MARKING
Marking check was conducted on PN630HE with rated current of 630 A (3P + N)

a) The following data shall be marked on the circuit-breaker itself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are
visible and legible when the circuit-breaker is installed.

- rated current: 830 A

- sultability for isolation, if applicable, with the Suitable for isolation
symbol e

- indication of the open and closed position: P
with C and | respectively, if
symbols are used
b} Marking on equipment not needed to be visible afier mounting:
- manufacturer's name or trademark GACIA
- type designaticn or serial number PNG30HE
- IEC 80947-2 if the manufacturer claims compliance | IEC/EN 60947-2
with this standard.
- utilization category A
- rated operational voitage(s) Ue 400 / 415 Vac
- Circuit-breaker for use in IT systems: & is marked P

Circuit-breaker for which all values of rated voltage
have not been tested according to annex H or are not
covered by such testing, shall be identified by the

symbol*~which shall be marked on the
circtit-breaker immediately following these values of
rated voltage

- value (or range} of the rated frequency and/or 50/60 Hz P
the indication DC {or symbol)

- rated service short-circuit breaking capacity. lcs Ics = 75%lcu P

- rated ultimate short-circuit breaking capacity. lou {70 kA

- rated short-time withstand current, {lcw)} and N/A
assoclated short-ime delay, for utifization s

category B V4 \\\

- line and load terminals, unless their connection is . ‘[Ene ! oad 'a\l"e marked P
immaterial / S L )

#™. TRF No. IEC60947_2F
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IEC 60947-2 NN
Clause Requirement + Test Result - Remark q—u\\\_’\\e&{i&\
T~
- neutral pole terminals, if applicable, by the letter N | N is marked P N
- protective earth terminal, where applicable, by the N/A
symbol acc. 7.1.9.3 of part 1
- ref. temperature for non-compensated thermal NIA
releases, if different from 30°C
c) Marked on the circuit-breaker as specified in item b), or shall be made available in the
manufacturer's published information:
- rated short-circuit making capacity {icm) NIA
(if higher than specified In 4.3.5.1)
- rated insulation voltage. (Ui) if higher than the 750V P
maxirum rated operational voltage)
- rated impulse withstand voltage (Uimp), when 8 kY P
declared.
- poliution degree if other than 3 N/A
- conventional enclosed thermal current (ithe) if N/A
different from the rated current:
- IP Code, where applicable: N/A
- minimum enclosure size and ventilation data (if any) NIA
to which marked ratings apply:
- details of minimum distance between Front / Back: 0 mm, P
circuit-breaker and earthed metal parts for Left/ Right: 0 mm,
circuit-breaker intended for use without enclosure: | Top / Bottom: 50 mm
- r.m.s sensing if applicable, according to F.4.1.1
- suitability for environment A or B Aand B
d) The following data concerning the opening and closing devices of the circuit-breaker
shall be placed either on their own nameplates or on the nameplate of the
circuit-breaker:
- rated control circuit voltage of the closing device, N/A
and rated frequency for AC:
- rated control circuit voltage of the shunt release N/A
and/or of the under-voitage release, and rated
frequency: o
- rated current of indirect over-current releases: //" 7 NIA

TRF Ne-[EC60947_2F

et
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{no}

IEC 60947-2 (\R\J

Clause Requirement + Test Result - Remark 'Werﬁ(g\t

- number and type of auxliary contacts and kind of NA |

current, rated frequency (if AC) and rated voltages of

the auxiliary switches, if different from those of the

main circuit.
e) Ierminaf shall be clearly and permanently identified in acc. with IEC 60445 and annex ._ '

- line terminal Line is marked

- load terminal Load is marked

- neutral pole terminal "N" N is marked

- protective earth terminal 5 N/A

- terminal of coils (A/B) N/A

- terminal of shunt release { B ) N/A

- terminals of under-voltage release (D) N/A

- terminals of interlocking electromagnets (E) N/A

- terminals of indicated light devices (X) N/A

- terminals of contact elements for swiching devices N/A

TRF No. IECB0947_2F
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IEC 60047-2 NG

Clause Requirement + Test Result - Remark Wct

..
7.4 CONSTRUCTION
7.1 Withdrawable circuit-breaker N/A

In the disconnected position {main- and auxitiary circuits)

Isolating distances for circuit-breaker suitabie for N/A
isolating warranted:

Mechanism fitted with a reliable indicafing device NIA
with indicates the poslion of the isolating contacts.

Mechanism fitted with interiocks which only permit N/A
the isolating contacts to be separate or re-closed
when main contacts are open

Mechanism fitted with inferlock, which only permit N/A
the main contacts to be closed when the isolating
contacts are fully closed.

Mechanism fitted with interlock, which only permit N/A
the main contacts to be closed when in disconnected
position.
The isolating distances between the isolating N/A
contacts cannot be inadvertenty reduced.
7.1.2.1 Resistance fo abnormal heat and fire See appended table © P
part 1
7.1.3 part 1 | Current-carrying parts and their connection P
714 Clearances and creepage distances: e

For circuit-breakers for which the manufacturer has declared a value of rated impulse
withstand voltage. {Uimp.)

Clearances distances:

- Uimp is given as: B kY

- max. value of rated operational voltage to earth {600V

- nominal voltage of supply system: 400/ 415 Vac

- overvoltage category: fll

- pollution degree: 3

- field-in or homogeneous: // Inhomogeneous field

- minimum clearances (m/m){ / /_.}__/// é\{nm

= o~

-

TRFNo. IEC60947_2F
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N

Clause

Requirémeni + Test

Result - Remark

Verdict

- measured clearances {(mm):

Min measured value:
11,3 mm
See appended table 8

Creepage distances:

- rated insulation voltage Ui (V)

750V

- poliution degree

3

- comparative tracking index (V)

400 V

- material group

I

- minimum creepage distances {mm)

11 mm

- measured creepage distances (mm)

Min measured value:
11,3 mm
See appended table 8

7.1.5part 1

Actuator

7.1.5.1
part 1

insulation

The actuator of the equipment shall be instated from
the live parts for the rated insulation voltage and, If
applicable, the rated impulse withstand voltage

if it is made of metal, it shall be capable of being
satisfactorily connected to a protective conductor
unless It is provided with additional reliable insulation

N/A

If it is made of or covered by insulating material, any
internal metal part, which might become accessible
in the event of insulation failure, shall also be
insulated from live paris for the rated insulation
voltage

7.1.5.2

Direction of movement

The direction of operation for actuators of devices
shall normally conform to IEC 60447.

Where devices cannet conform to these
requirements, e.g. due to special applications or
alternative mounting positions, they shall be clearly
marked such that there is no daubt as to the *I’

-

and "O" positions and the diy 9(;0;1 of operation -1

11y
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IEC 60947-2 (\\ N

Clause Requirement + Test Result - Remark \\th\

7.1.6 part 1 | Indication of contact position

7.1.6.1 indicating means
part 1

When an equipment is provided with means for P
indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated

This is done by means of a position indicating device P
{see 2.3.18)

if symbols are used, they shall indicate the closed and open position respectively, in
accordance with [EC 60417-2:

- 60417-2-EC-5007 [ On (power) | P

- 60417-2-IEC-5007 O Off {power) P
For equipment operated by means of two N/A

push-buttons, only the push-button designated for
the opening operation shall be red or marked with the

symbol "0

Red colour shall not be used for any other P
push-button

The colours of other push-buttons, illuminated N/A

push-buttons and indicator lights shall be in
accordance with IEC 60073

7162 Indication by the actuator
part 1

When the actuator is used to indicate the position of P
the contacts, it shall automatically take up or stay,
when released, in the position corresponding to that
of the moving contacts; in this case, the actuator
shall have two distinct rest positions corresponding to
those of the moving contacts, but for automatic
opening a third distinct position of the actuator may

be provided

747 Additional safety requirements for equipment suitable for isolation

7.4.7.1 Additional constructional requirements for equipment suitable for isolation
(Ue > 50 V).

Equipment suitable for isolation shall provide in the open position an isolation distance
in ace. with the requirements necessary to satisfy the Esgiating function. Indication of
the main contacts shall be provide by one gn-rﬁore pf'{@g{ollowing means:

- the position of the actuator ey >

/35
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J

Clause

Requirement + Test

Result - Remark

Uverdlgt
¥

~ a separate mechanical indicator

- visibility of the moving contacts

N/A

When means are provided or to lock the equipment
in the open position, locking only be possible when
contacts are in the open position

N/A

Actuator front-plate fitted to the equipmentin a
manner which ensures correct contact position
indication and locking

The Indicated open position is the only position in
which the specified isolation distances betwaen the
contacts is ensured.

- minimum clearances across open contacts (see
Table X, Part 1) (mm) :

8 mm

- measured clearances (mm) :

18,8 mm

- test Ulmp across gap (kV) :

12,3 kV

7.9.7.2

Supplementary requirements for equipment with provision for electrical interlocking

with contactors or circuit-breakers:

auxiliary switch shall be rated according to
IEC 60 947-5-1

N/A

If equipment suitable for isolation is provided with an
auxiliary switch for the purpose of electrical
interlocking with contactor (s) or circuit-breaker(s)
and intended to be used in motor circuits, the
following requirements shall apply unless the
equipment is rated for AC-23 utilization category

NIA

The time interval between the opening of the
contacts of the auxiliary switch and the contacts of
the main poles shall be sufficient to ensure that the
associated contactor or circuit-breaker interrupts the
current before the main poles of the equipment open

N/A

Unless otherwise stated in the manufacturer's
technical literature, the time interval shall be not less
than 20 ms when the equipment is operated
according to the manufacturer instructions

N/A

/
A

ﬁﬁiance shall be verified by measuring the time
interval between the instant of opening of the
auxiliary switch and the instant of opening of the
main poles under no-load conditions when the

manufacturer's instructions

equipment is operated according to the T

N/A

TRF Neo, [EC80947_2F
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Requirement + Test

Result - Remark

During the closing operation the contacts of the
auxiliary switch shall close after or simultaneously
with the contacts of the main poles

A suitable opening time interval may also be
provided by an intermediate position (between the
ON and OFF position) at which the interlocking
contact(s) is (are) open and the main poles remain
closed

7.1.7.3

Supplementary requirements for equipment provided
open position:

with means for padlocking the

the locking means shall be designed in such a way
that it cannot be removed with the appropriate
padiock(s) Installed

N/A

Alternatively, the design may provide padlockable
means to prevent access to the actuator

N/A

test force F applied to the actuator in an attempt fo
operate to the closed position (N) :

N/A

rated impulse withstand voitage (kV) :

N/A

test Uimp on open main contacts at the test force

7.1.8

Terminals

N/A

7.1.8.1

All parts of terminals which maintain contact and
carry current shall be of metal having adequate
mechanical strength

Terminal connections shall be such that necessary
contact pressure is maintained

Terminals shall be so constructed that the conductor
is clamped between suitable surfaces without
damage to the conductor and terminal

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a manner
detrimental to the operator of equipment and the
insulation voltage shall not be reduced below the
rated value

7182 /i

Connection capacity

‘type of conductors “

Prepared cable (with cable lug)

//

. : Y
miﬁi?num cross-sectional area of cog_duétor (mm?):

-

150 mm?

T

. : e
maximum cross-sectional area of conductor{mmi) :

TRF No. IEC60847_2F
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N

Clause

Requirement + Test

Result - Remark

\ Verdiot ]

NN

number of conductors simultaneously connectable to
the terminal ;

P

7.1.8.3

Caonnection

terminals for connection to external conductors shall
be readily accessible during installation

clamping screws and nuts shall not serve to fix any
other component

7.1.84

Terminal identification and marking

terminal intended exclusively for the neutral
conductor

N is marked

protective earth terminal

N/A

other terminals

N/A

7.1.9 part 1

Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole intended
only for connecting the neutral, this pole shall be
clearly identified to that effect by the letter N (see
7.1.74).

N is marked

A switched neutral pole shall break not before and
shall make not after the other poles

The neutral pole is unprotected

For equipment having a vaiue of conventional
thermal current (free air or enclosed, see 4.3.2.1 and
4.3.2.2) not exceeding 83 A, this value shall be
identical for afl poles

N/A

For higher conventional thermal current values, the
neutral pole may have a value of conventional
thermal current different from that of the other poles,
buit not less than half that value or 63 A, whichever is
the higher

The heutral pole current is 70%
in

if a pole with an appropriate making and breaking
capacily is used as a neutral pole, then all poles, incl.
the neutral pole, shall operate substantially

together.

N/A

Provisions for protective earthing

exposed conductive parts (e.g. chassis,
framework and fixed parts of metal enclosures) other
than those which cannot constitute a danger sh/al{ be
electrically interconnected and connected t/c_J.a"
protective earth terminal for connection to"an ea‘_r\thﬂ\,‘

electrode or to an external protective conductor-,".+ " -

N/A

TRF No. IEC60847_2F
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Clause Requirement + Test Result - Remark

part i This requirement can be met by the normal structural N/A
parts providing adequate electrical continuity and
applies whether the equipment Is used on its own or
incorporated in an assembly

Exposed conduciive parts are considered not to N/A
constitute a danger if they cannot be touched on
large areas or grasped with the hand or if they are of
small size (approximately 50 mm x 50 mm) or are so
located as to exclude any contact with live parts

7.1.40.2 Protective earth terminal
part 1

The protective earth terminal shall be readily NIA
accessible and so placed that the connection of the
equipment to the earth electrode or to the protective
conductor Is maintained when the cover or any other
removable part is removed

The protective earth terminal shall be suitably NIA
protected against corrosion

In the case of equipment with conductive structures, N/A
enclosures, etc., means shall be provided, if
necessary, {o ensure electrical continuity between
the exposed conductive parts the equipment and the
metal sheathing of connecting conductors

The protective earth terminal shall have no other NIA
function, except when it is intended to be connected
to a PEN conductor (see 2.1,1.5 — Note), In this case,
it shall also have the function of a neutral terminal in
addition to meeting the requirements applicable to
the protective earth terminal

7.1.10.3 Protective earth terminal marking and identification

The protective earth terminal shall be clearly and N/A
permanently identified by its marking

The identification shall be achieved by colour N/A
(green-yellow mark) or by the notation PE, or PEN,
as applicable, in accordance with IEC 60445,
subclause 5.3, or, in the case of PEN, by a graphical
symbol for use on equipment

Graphical symbol to be used: N/A
-60417-2-IEC-5019 @ Protective earth R

~{ground)
in accordance with |EC 60417-2

TRF No. [EC60937_2F
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7.1.11

Enclosure for equipment

71111

Deéign

The enclosure, when it is opened: alt parts requiring
access for installation and maintenance are readily
accessible

N/A

Sufficient space shall be provided Inside the
enclosure

N/A

The fixed parts of a metal enclosure shall be
electrically connected to the other exposed
conductive parts of the equipment and connected fo
a terminal which enables them to be earthed or
connected fo a protective conductor

N/A

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
camrying the earth terminal when the removable part
is in place

N/A

The removabie parts of the enclosure shall be firmly
secured to the fixed parts by a device such that they
cannot be acclidentally loosened or detached owing
fo the effects of operation of the equipment or
vibrations

N/A

When an enclosure is so designed as to allow the
covers to be opened without the use of tools, means
shall be provided to prevent loss of the fastening
devices

N/A

If the enclosure is used for mounting push-buttons, it
shall not be possible to remove the buttons from the
outside of the enclosure

NIA

71.11.2

Insufation

If, in order fo prevent accidental contact between a
metallic enclosure and live parts, the enclosure is
partly or completely lined with insulating material,
then this lining shall be securely fixed to the
enclosure

N/A

Degree of protection of enclosed equipment

Degree of protection.

Aest for first characteristic.

TRF No. IECG0947_2F
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Test for first numeral ..o, N
! NE N
3
4
5
6
Test for second characteristic IPXX
Test for second numeral ..o ot N/A
2
3
4
5
6
7
8
7.1.13 Conduit pull-out, torgue and bending with metallic conduits
part 1
Polymeric enclosures of equipment, whether integral N/A
or not, provided with threaded conduit entries,
intended for the connection of extra heavy duty, rigid
threaded metal conduits complying with IEC 60981,
shall withstand the stresses occurring during its
installation such as pull-out, torque, bending
TRF lfo. {ECB0947_2F
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7.2 Performance requirements
7.2 Operating condition

7.24.1 Closing

For a circuit-breaker to be closed safely on to the P
making cutrent corresponding to its rated
short-circuit making capacity, it is essential that it
should be operated with the same speed and the
same firmness as during the type fest for proving the
short-circuit making capacity

72111 Dependent manual closing

For a circuit-breaker having a dependent manual N/A
closing mechanism, it is not possible to assign a
short-circuit making capacity rating irrespective of the
conditions of mechanical oparation

Such a circuit-breaker should not be used in circuits N/A
having a prospective peak making current exceeding

However, this does not apply in the case of a N/A
circuit-breaker having a dependent manual closing
mechanism and incorporating an integral fast-acting
opening release which causes the circuit-breaker to
break safely, irespective of the speed and firmness
with which it is closed on to prospective peak
cuirents exceeding 10 kA, in this case, a rated
short-circuit making capacity can be assignhed

7.21.1.2  |Independent manual closing

A clrcuit-breaker having an independent manual P
closing mechanism can be assigned a short-circuit
making capacity rating irrespective of the conditions
of mechanical operation

7.2.11.3 |Dependent power closing

At 110% of the rated control supply voltage, the N/A
closing operation performed gn no-load shall not
cause any damage fo the gifcuit-breaker.

TRF No. IEC60947_2F
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At 85% of the rated control supply voltage, the
closing operation shall be performed when the
current established by the circuit-breaker is equal to
its rated making capacity within the limits allowed by
the operation of its refays or releases and, ifa
maximum time is stated for the closing operation, ina
fime not exceeding this maximum time fimit.

NFA

72114

Independent power closing

A circuit-breaker having an independent power
closing operation can be assigned a rated
short-circuit making capacity irrespective of the
conditions of power clesing

N/A

Means for charging the operating mechanism, as
well as the closing control components, shall be
capable of operating in accordance with the
manufacturer's specification

N/A

72115

Stored energy closing

Capable ensuring closing of the circuit-breaker in any
condition between no-load and its rated making
capacity

N/A

- when the stored energy is retained within the
circuit-breaker, a device is provided which indicates
when the storing mechanism is fully charged.

N/A

- means for charging the operating mechanism and
closing control components operates when auxiliary
supply voitage is between 85% and 110% of the
rated contral supply voltage.

N/A

- not possible for the moving contacts to move from
the open position, unless the charge is sufficient for
satisfactory completion of the closing operation.

N/A

- by manually operated circuit-breaker is the direction
of operation indicated.

(not for circuit-breaker with an independent manual
ciosing operation.)

N/A

- For trip free circuit-breaker it shall not be possible to
maintain the contacts in the touching or closed..,

position when the release is in the position totrip-the
circuit-breaker. o -

N/A

THF No, IEC60947_2F \
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7.2.1.2

Opening

72121

Circuit-breakers which open automatically shall be trip-free and, unless othenwise
agreed between manufacturer and user, shall have their energy for the tripping
operation stored prior to the completion of the closing operation

7.2.1.2.2

Opening by undervoltage releases

7213 a
part 1

Operating voltage

An under-voltage relay or release, when associated
with a switching device, shall operate to open the
equipment even on a slowly falling voltage within the
range between 70% and 35% of its rated voltage

N/A

An under-voltage relay or release shall prevent the
closing of the equipment when the supply voltage is
below 35% of the rated voltage of the relay or
release; it shall permit closing of the equipment at
supply voltages equal to or above 85% of its rated
value

N/A

Unless otherwise stated in the relevant product
standard, the upper limit of the supply voltage shall
be 110% of its rated value

N/A

7.213.b
part 1

Operating time

For a time-delay under-voltage relay or releass, the
time-lag shall be measured from the instant when the
voltage reaches the operating value until the instant
when the relay or release actuates the tripping
device of the equipment

N/A

12123

Opening by shunt releases

7214
part 1

Limits of operation of shunt releases

N/A

A shunt release for opening shall cause tripping
under all operating conditions of an eguipment when
the supply voltage of the shunt release measured
during the tripping operation remains batween 70%
and 110% of the rated control supply voltage and, if
a.c., at the rated frequency

N/A
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7.2.1.5 Limits of operation of current operated relays and released ] \
part 1 ) -
Limits of operation of current operated relays and NA T
releases shall be stated in the relevant product
standard
7.2.1.2.4 |Opening by over-current releases
a) Opening under short-circuit conditions
The short-circuit release shalt cause tripping of the P

clrcuit-breaker with an accuracy of 20% of the
tripping current value of the current setting for afl
values of the current setting of the short-circuit
current release

Where necessary for over-current co-ordination the NfA
manufacturer shall provide information (usually
curves) showing

- maximum cut-off (let-through) peak current as a N/A
function of prospective current (r.m.s. symmetrical)

- P’ characteristics for circuit-breakers of utilization N/A
category A and, if applicable, B for circuit-breakers
with instantaneous override (see note to 8.3.5)

b) Opening under overload conditions
1) Instantaneous or definite time-delay operation N/A
The release shall cause tripping of the circult-breaker N/A

with an accuracy of *+ 10% of the tripping current
value of the current setting for all values of current
|setting of the overload release

2) Inverse time-delay operation

At the reference temperature and at 1,05 times the _ P
cutrent setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

Moreover, when at the end of the conventional time P
the value of current is 1mmediately raised to 1,30
times the current setting, i.e. with the conventional”
tripping current, tripping shall then occur in Eess than b
the conventional time later ) IS

N

TRF No. [EC60947 2F e
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If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shali apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A™

=

The width of the temperature band shall be at loast
10 K on elther side of the reference temperature

N/A

7.2.4.2

Operational performance capability

7242
part 1

The operational performance off-load for which the
tests are made with the contrel circuits energized and
the main circuit not energized, in order to
demonstrate that the equipment meets the operating
conditions specified at the upper and lower limits of
supply voltage andfor pressure specified for the
control circuit during closing and opening operations

The operational performance on-load during which
the squipment shall make and break the specified
current corresponding, where relevant, fo its
utilization category for the number of operations
stated in the relevant product standard

TRF No. I§C60947
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824 Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor (mm?): |2 x 185 mm?
diameter of thread (mm}: 10 mm
torque (Nmj) : 10 Nm

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor {fiexion test)

conductor of the smallest cross-sectional area
(mm?):

number of conductors of the smallest cross section

diameter of bushing hole {(mm}):

height between the equipment and the platen :

mass at the conductor(s) (kg) :

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping unit

Pull-out fest

force (N):

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

conductor of the largest cross-sectional area {mm?) :

number of conductors of the largest cross section :

diameter of bushing hole {mm}:

height between the equipment and the platen :

mass at the conductor(s} (kg) :

435 continuous revolutions: the conductor shall.~
neither slip out of the terminal nor break near the
clamping unit /

Pull-out test

force (N)

TRF Noj IEC60947_2F
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1 min, the conductor shall nelther slip out of the N/A

terminal nor break near the clamping unit

conductor of the largest and smallest cross-sectional
area (mm?) :

number of conductors of the smallest cross section,
number of conductors of the largest cross section :

diameter of bushing hole (mm) :

height between the equipment and the platen :

mass at the conductor(s) {kg) :

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping unit

N/A

Puli-out test

fores (N) :

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

N/A

AR3
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS

8.3.3.1 Tripping limits and characteristic

8.3.3.1.2 |Opening under short-circuit conditions

Manufacturer's name or trademark GACIA

Type designation or serial number PN630HE / 3P+N

Sample no: #01C

Rated operational voitage: Ue (V) 400/ 415 Vac

Rated current: In (A) 630 A

Ambient temperature 10-40 °C: 26,2 °C P
Value of the tripping current declared by the Im P

manufacturer for a single pole, at which value they
shall operate.

Range of adjustable setting current. (A) Im: 1,5Ir ~ 10ir P
Ir; 6,20lo ~ 1io
lo: 0,40In ~1In

Time delay stated by the manufacturer, in the case of N/A

definite time delay releases.

Electromagnetic overcurrent releases

Test current: 80% of the rated, or minimum N/A
adjustable setting current: (A}

Operating time: >0,2s in case of instantaneous N/A
releases:

L1-L2:

L1-L3:

L2-L3:

N-Lx:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3:

1L2-L3:

Nebx:

Test current: 120% of the rated, or minimgn‘i’x N/A

adjustable setting current: (A}

F No. [EC60947_2F
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Operating time: <0,2s in case of instantaneous
releases:

L1-L2:

L1-L3:

L2-L3;

N-Lx:

N/A

-

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3:

L2-L3;

N-Lx;

N/A

Test current: 80% of the maximum adjustable
setting current; (A)

N/A

Operating time: >0,2s in case of instantaneous
releases:

Li-L2:

L1-L3:

L2-L3:

N-Lx:

N/A

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3:

L2-13;

N-Lx:

N/A

Test current: 120% of the maximum adjustable
setfing current; (A)

N/A

Operating time: <0,2s in case of instantaneous
releases;

L1-L2:

L1-L3:

L2-L3:

N-Lx:

N/A

Operating time: < twice time delay stated by the
manufacturer, In the case of definite time delay
releases:;
IR P s
" L3
T L2:L3:

- P,

N/A

{30

~

)
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Test current: fripping current declared for single pole N/A
operation {A)
Operating time: < 0,2 s in case of instantaneous N/A
release:
L1
L2:
L3:
N:
Operating time: < twice time delay stated by N/A
manufacturer in case of definite time delay releases
L1
L2:
L3:
N;

Electronic overcurrent releases

For circuit-breakers with an electronic overcurrent P
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.

Test current; 80% of the rated, or minimum 08x15x09x04xin P
adjustable setting current: (A) L1: 295 A
L2: 260 A
£.3: 298 A
Operating time: »0,2s in case of instantaneous p
releases:

L1: 10,2 s non-tripping
12: 10,2 s non-tripping
L3: |0,2 s non-tripping

N:
Opaerating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releasas:
L1
L2:
L3:
N:
Test current: 120% of the rated, or minimum 12x1,5x0,2x04x1In P
adjustable sefting current: L1: 306 A
12:401 A
e LB‘.\fEOO A

T\

TRF No. [EC60947<0F
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Operating time: <0,2s in case of instantaneous P~
releases:
L1:]101 ms
L2:/99 ms
1.3:1103 ms
N:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2:
L3:
N
Test current: 80% of the maximum adjustable 08x10x1x1xIn P
setling current; (A) L1: 5190 A
£2: 5240 A
L3: 5200 A
Operating time; >0,2s in case of instantaneous P
releases:
L1:10,2 s non-tripping
L2:10,2 s non-tripping
L3: (0,2 s non-tripping
N:
Operating time: > twice time delay stated by the NIA
manufaciurer, in the case of definite time delay
releases:
L1:
L2:
L3:
N:
Test current: 120% of the maximum adjustable 12x10x1x1xIn P
setting current: (A} L1: 7210 A
L.2: 7080 A
L3: 7140 A
Operating time: <0,2s in case of Instantaneous P
releases:
L1:
L2;
L3:
N:

TRF No. IEC60947_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2:
L3:
N:

8.3.3.1.3 |Opening under overload conditions

a) Instantaneous or definite time-delay releases

Manufacturer's name or trademark

Type designation or serial number

Sample no:

Rated operational voltage: Ue (V)

Rated current: in (A)

Ambient temperature 10-40 °C: N/A

Value of the tripping current declared by the N/A
manufacturer for a single pole, at which value they
shall operate.

Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.

Test current: 90% of the rated, or minimum N/A
adjustable setting current: (A)

Operating time: >0,2s in case of instantaneous N/A
releases:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay

releases.

Test current: 90% of the maximum adjustable N/A
setting current: (A)

Operating time: >0,2s in case of instantaneous N/A
releases

Operating time: > twice time delay stated by the Y N/A

manufacturer, in the casgfof definite time@elay
reieases. / ;
. —
- o . :

N
RF No. IEC60947_2F
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Test current: 110% of the rated, or minimum
adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time: <0,2s in case of instantanecus
releases:

N/A

Operating time: < twice time delay stated by the
manufacturer, in the case of definite ime delay
releases.

NIA

Test current: 110% of the maximum adjustable
setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time: <0,2s In case of instantaneous
releases

N/A

Operating time: < fwice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

.

Inverse time delay releases

Manufacturer's name or trademark

GACIA

Type designation or serial number

PNG30HE / 3P+N

Sample no;

#01C

Rated operational voltage: Ue (V)

400/ 415 Vac

Rated current; In (A)

G630 A

For releases dependent of ambient air temperature:
Reference temperature

N/A

Test amblent temperature (°C )

26,2 °C

For releases dependent on ambient alr temperature,
the operating characteristics shall be verified at the
reference temperature, the release being energized
on all phase poles. If the test made at a different
ambient temperature, a correction shall be made in
accordance

with the manufacturer's correction
temperature/current data

For thermal-magnetic releases independent of
ambient temperature:

Tests shall be made at 30";?7{{ 20°C or 40°C, the. |

N/A

RF NoECB0947_2F

release being energized on Al ;m/ase.pﬂe"t;? Py

o~
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For electronic releases, the operating characteristic p
shall be verified at the ambient e L
temperature of the test room {see 6.1.1 of IEC ES
609047-1), the release being energised on all
phase poles.
Test ambient air temperafure; 26,2 °C P
Range of adjustable setting current: (A) ir. 0,90lo ~ 1l P

lo: 0,40In ~tin

Releases, depandent of ambient air femperature; NIA
Reference temperature (*C)
Thermal Magnetic releases, independent of ambient N/A
air temperature: at 306°C
Test current: 105% of the rated, or minimum 242 A (1,05 x0,9x 0,4 x In) P
adjustable setting current: (A)
Conventional non-tripping fime; 2 h non-tripping P
1h when In < 63A, Zh when In > 63 A
Test current: 130% of the rated, or minimum 299 A (1,3x0,9x0,4x1In) P
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
{(see 8.3.3.1.1), the test current at the conventional
fripping current shall be multiplied by the factor 1,2,
Conventional tripping time: 2min06s P
<thwhen ih <63A, <2hwhen In > 63 A
Test current: 105% of the maximum adjustable 672A(1,06x1x1xIn) P
setting current; (A)
Conventional non-tripping time: 2 h nen-tripping P
1h when In <83A, Zhwhenin> 63 A
Test current: 130% of the maximum adjustable 831TA(13x1x1xIn) P
setting current; (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 2min02s P
<thwhen In < 83A, <2h when in > 63 A AN
Thermal Magnetic releases, independent of amtgjer‘ﬁ air terﬁhpé‘ragure: at 20°C or 40°C
Test ambient air temperature;, /ﬁ// g N/A

TBE No. [EC60947_2F
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Test current: 105% of the rated, or minimum
adjustable setting current; (A)

NA T

Conventicnal non-tripping time:
1Th when In <63A, 2h when In > 63 A

N/A

Test current: 130% of the rated, or minimum
adjustable setfing current: (A)

N/A

For circult-breakers having an identified neutral pole
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

N/A

Conventional fripping time:
<1h when In < 63A, <2h when In> 63 A

N/A

Test current: 105% of the maximum adjustable
setting current: (A)

N/A

Conventional non-tripping time:
1h when In < 63A, 2h when In > 63 A

N/A

Test current: 130% of the maximum adjustable
setting current: (A)

N/A

For circuit-breakers having an identified neutral pole
provided with an overload release

{see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

N/A

Conventional tripping fime:
<1h when In < 63A, <2h when In> 83 A

NfA

An additional test, at a current specified by the manufacturer to verify the fimefourrent”
characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature:
Reference temperature (°C)

N/A

Releases, independent of ambient air temperature:
at 30°C

N/A

Test ambient air temperature:

26,2 °C

Test current;

at current specified by the manufacturer to verify the
time/current characleristic of the releases conform fo
the curves provided by the manufacturer. - \\

% at the rated, or minimum adjustable seﬁlng
current: (% or A) S

460 A (2x0,9% 0,4 In)

TRMANo. IEC60947_2F
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Tripping time acc. time/current characteristic of the |55 s
releases conform to the curves provided by the Tripping time specified by the
manufacturer. (within the stated tolerances) manufacturer:

45s512160s

Sp

Test current: 1278 A(2x1x1xIn)
at current specified by the manufacturer to verify the
time/current characteristic of the releases conform to
the curves provided by the manufacturer.

9% at the maximum adjustable setting current: (% or
A)

Tripping time acc. ime/current characteristic of the |62 s
releases conform to the curves provided by the Tripping time specified by the
manufacturer, (within the stated tolerances) manufacturer:

458311605

Releases, independent of ambient air temperature: at 20°C or 40°C .

Test ambient air temperature:

NIA

Test current:

at current specified by the manufacturer to verify the
time/current characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable seffing
current: (% or A)

N/A

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer, (within the stated tolerances)

N/A

8.3.3.1.4 |Additional test for definite time-delay releases

a) Time delay

Test is made at a current equal to 1,5 times the current sefting. If the test current
overlaps with another tripping characteristic (¢.g. an instantaneous tripping
characteristic), the trip setting and the test current shail be reduced as necessary to
prevent premature fripping.

overload releases: (all phase poles loaded)

N/A

for circuit-breakers having an identified neutral pole
provided with an gverioad release, the test current
for th s/ relegse hall be 1,5 times the current setting;

N/A

s%@i’éﬁﬁe éses

N/A

L

/ having a short-circuit release. -

N/A

e .
= : :
@éctro gnefic release: i )

o p6les in series carrying the test current, using” .
ccessively all possible combinations of pgjes’ e

TRF No. [EC60947_2F /
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Electronic releases: N/A
on one pole chosen at random.

Test current: 1,5 times of the rated, or minimum N/A
adjustable setting current: (A}
Operating time, pverload releases: {s) N/A
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases NIA
{electromagnefic): (s) L1-L2:

11-1.3:

L2-L3:
Time-delay: between the limits stated by the N/A
manufacturer;
Operating time, short-circuit releases {electronic): {s) N/A

1:

L2:

£3:
Time-delay: between the limits stated by the N/A
manufacturer;
Test current: 1,5 times of the maximum adjustable N/A
setting current: {A)
Operating time, overload releases: (s) NfA
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, shart-circuit releases N/A
{electromagnetic): (s} L1-L2:

L1-L3:

L2-13:
Time-delay: between the limits stated by the N/A
manufacturer:

TRF NofIECB0947 2F -~
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Operating time, short-circuit releases (electronic): (s) N/A R

L1:

L2

£3:
Time-delay: between the limits stated by the N/A
manufacturer:

b) Non-tripping duration

Firstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.
Then, the current is reduced fo the rated current and maintained at this value for twice 2
the time-delay stated by the manufacturer. The circuit-breaker shall not rip. [
overload releases: (all phase poles loaded) NIA
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;
short-circuit releases N/A
Electromagnetfic release: NIA
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release.
Efectronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable N/A
setting current; (A)
non-tripping duratlon stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s}
Time duration of current when reduced to the rated NIA
current: shall be twice the delay-fime stated by the
manufacturer: {s) .
Rated current A~ NIA
Operating time, overfoad releases; /,/ L N/A
the circuit-breaker does not trig?:: P B

\
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Operating time, short-circuit releases N/A >
(electromagnetic), shall not trip: (s) L1-L2:

L1-L3;

L2-13:
Operating time, short-circuit releases (electronic), NfA
shall not trip: (s) L1:

L2

L3:
Test current: 1,6 times of maximum adjustable N/A
setting current: (A)
non-tripping duration stated by the manufacturer for N/A
ovetload release: (s)
non-tripping durafion stated by the manufacturer for N/A
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current N/A
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases N/A
(electromagnetic), shall not trip: (s) L1-L2:

L1-L3:

L2-L3:
Operating time, short-circult releases (electronic), N/A
shall not trip: (s) L1:

TRF No. IEC§0947 2F

LoD



Page 40 of 117

Report No, 3303638.50

=)

IEC 60947-2
Clause Requirement + Test Result - Remark Verdi\eg '
N
8.3.3.2 Test of dielectric properties, impulse withstand voltage (Uimp indicated): '
8334 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals
parti of 1s minimum
- rated impulse withstand voltage (kV) : 8kV
- sea level of the laboratory: Sea level
- test Uimp main circuits (kV) : 9,8 kV
- test Uimp auxiliary circuits (kV) : N/A
- test Uimp control circuits (kV) : N/A
- test Uimp on open main contacts (equipment 12,3 kV P
suitable for isolating) (kKV)
a) Application of test voltage P
i) Between all terminals of the main circuit connected
together (incl. control and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation.
ii) Between each pole of the main circuit and the P
other poles connected together and fo the enclosure
or mounting plate, with the contacts in all normal
positions of operation.
iii) Between each controf and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- other circuits N/A
- exposed conductive paris N/A
- enclosure of mounting plate N/A
iv) equipment suitable for isolation P
squipment not suitable for isolation NIA
- no unintentional disruptive discharge during the P
test’s
Test of dielectric properties, dielectric withstand voltage (Uimp not/}qdicated):
- rated insulation voltage (V) : 750 y/"/ __“\ P
- main circuits, test voltage for 1 min (V) 2000 v, 5s \\,‘ P
- auxiliary circuits, test voltage for 1 min (V) /__// e L -

TRF No. [EC60947_2F
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- control clreults, test voltage for 1 min (V)

833.22

Application of test voltage

N/A

1)

with circuit-breaker in the closed position

- between all live parts of all poles connected
together and the frame of the circuit-breaker .

- between each pole and all the other poles
connected fo the frame of the circuit-breaker

2)

with the circuit-breaker in the open position and,
additionally, in the tripped position, if any.

- between all live parts of all poles connected
together and the frame of the circuit-braaker.

- between the terminals of one side connected
together and the terminals of the other side
connected together.

Control and auxiliary circuits

- between all the control and auxiliary circuits which
are not normaily connected to the main circuit,
connected together, and the frame of the
circuit-breaker.

N/A

2)

- where appropriate, between each part of the control
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together.

N/A

No unintentional disruptive discharge during the tests

8.3.3.2

For circuit-breaker suitable for isolation, the leakage
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 0,5mA.

L1:0,025mA
1.2: 0,024 mA
L3: 0,021 mA
N: 0,027 mA

8333

Mechanical operation and operational performance capability

83.3.3.2

Construction and mechanical operation

Construction

A withdrawable circulf-breaker shall be checked for
the requirements stated in 7.1.1

N/A

A clrouit-breaker with stored energy operation shall )
be checked for compliance with 7.2.1.1.5, regardlng

the charge indicator and the direction of operatlon of
manual energy storing .

N/A

TRF No, IEC80947_2F
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Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in 7.2.1.1.3

N/A

A circult-breaker with dependent power operation
shall operate with the operating mechanism charged
to the minimum and maximum limits stated by the
manufacturer

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage. ‘

N/A

It shall alsc be verified that the moving contacts
cannot be moved from the open position when the
operating mechanism is charged to slightly below the
full charge as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shall not be possible
to maintain the contacts in the touching or closed
position when the fripping release is in the position to
trip the circuit-breaker

if the closing and opening times of a circuit-breaker
are stated by the manufacturer, such fimes shall
comply with the stated values

N/A

Undervoltage releases

Undervoltage releases shall comply with the
requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

N/A

Drop out voltage

It shall be verified that the release operates to open
the circuit-breaker between the voltage limits
specified

N/A

The voltage shall be reduced from rated voltage ata
rate to reach 0 V in approximately 30 s

N/A

The test for the lower limit is made without current in
the main circuit and without previous heating of the

N/A

release coll /
i

the range

In the case of a release fuith a range-of rated " | .
voltages, this test appliés to efhaximum voltage of | .

N/A

TRF No. [EC60947_2F
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The test for the upper limit is made starting from a NM

constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles of the
cireuit-breaker

This test may be combined with the temperature-rise N/A
test of 8,3,3.6

In the case of a release with a range of rated N/A
voltages, this test is made at both the minimum and
maximum rated control supply voltages

it) Test for limits of operation

Starting with the circuit-breaker open, at the N/A
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply

voltage, it shall be verified that the circuit-breaker
cannot be closed by the operation of the actuator

When the supply voltage is raised to 85% of the N/A
minimum control supply voltage, it shall be verified
that the circuit-breaker can be closed by the
operation of the actuator

iii) Performance under overvoltage conditions

With the circuit-breaker closed and without current in N/A
the main circutt, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impalring its functions

d) Shunt releases

Shunt releases shall comply with the requirements of N/A
7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

it shall be verified that the release will operate to N/A
open the circuit-breaker at 70% rated control supply
voltage when tested at an ambient temperature of +
55 °C + 2 °C without current in the main poles of the
circuit-breaker

In the case of a release having a range of rateci/ N NIA
control supply voltages, the test voltage shail be TO% ‘j\

of the minimum rated control supply voltage LN

TRF No. [EC60947_2F
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8.3.3.3.3 |Operational performance capability without current.

Type designation or serial number PNG30HE / 3P+N

Sample no: #01C

Rated current In {A) 630 A

Rated operational voltage: Ue (V) 400 f 415 Vac

Rated control supply voltage of closing mechanism: |No electric closing mechanism '

Uc (V)

Rated control supply voltage of shunt releases: No shunt releases

Uc (V)

Rated control supply voltage undervoltage releases: | No undervoitage releases

Uc (V) _
Ambient temperature 10-40 °C : 258°C P
Number of operating cycles per hour 60 cycles per hour P
Number of cycles without current (total) 4000 cycles

(closing mechanism energized at the rated Uc)

Number of cycles without current (without releases) 14000 cycles P
Applied voltage: closing mechanism (V) N/A
10% of total cycles for circuit-breaker with fitted shunt N/A
release:

(50% at the beginning- and 50% at the end of the

test.)

Energized at the rated Uc

Applied voltage: shunt releases (V) N/A
10% of total cycles for circuit-breaker with N/A

undervoltage releases.

(50% at the beginning- and 50% at the end of the
fest.)

Energized at the minimum rated Uc

10 cycles without applied voltage af the undervoltage NfA
releases.
(Shall not possible to close the circuit-breaker.) A

Applied voltage: undervoltage releases (V) / N/A

Electrical component¥ do not exceed th’e‘i}élue‘ a1
indicated in tab. 7. T e R

TRF No. IEC60947_2F
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8.3.3.3.4 |Operational performance capability with current.
Rated current; In (A) 630 A
Maximum rated operational voltage: Ue (V) 415 Vac
Conducter cross-sectional area (mm?) : 2x185mm?
Number of operating cycles per hour 60 cycles per hour
Number of cycles with current (total) 1000 cycles (no electric closing
{closing mechanism energized at the rated Uc) mechanism)
Applied voitage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, make/break operations:
~testvoltage U/Ue=10(V) ... L1-L2: 1421,0 Vac
........................................................... L2-L3: [420,5 Vac
........................................................... L3-L1: |420,6 Vac
~testeurrent Mle = 1,0 (A) oo, L1 [e57,2A P
.......................................................................... L2: |6536A
.......................................................................... L3: 1659,0A
- power factor/time constant: 0,84 P
- frequency: (Hz) 50 Hz P
- on-time (ms): Min. 714,3 ms P
- off-time {s}: Max. 59,3 s P
Electrical components do not exceed the value P
indicated in tab. 7.
8.3.3.3.5 {Additional test of operational performance capability without current for
withdrawable circuit-breaker.
Number of operations cycles : 100 N/A
After test, the isolating contacts, withdrawable N/A
mechanism and interlocks shall be suitable for
further service.,
§f 3.4 , Overload perfoarmance s
/ - ; ; fenn . e y ; ;
i / this test applies to circuit-breaker of rated cyrfent up, o, @nd including 630 A
-~ . : . S o
/ Type designation or serial number y PNB30HE / SP'«"N’_:,,,, ,_ (\
Sample no: #o1c , /Q‘EM y \\\

TRF No. [EC60947 _2F
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Rated current In {A) 630 A
Rated operational voltage: Ue (V) : 400 / 415 Vac

Rated contro! supply voltage of closing mechanism: [ No electric closing mechanism

Uc (V)
Rated control supply voitage of shunt releases: No shunt releases
Uc (V)
Rated control supply voltage undervoltage releases: | No undervoltage releases
Ue (V)
Ambient temperature 10-40 °C: 26,3°C P
Number of operating cycles per hour 60 cycles per hour P
Maximurmn rated operational voltage: Ue (V) 415 Vac P
Number of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 15 eycles (no electrlc closing P
(closing mechanism energized at the rated Uc) mechanism)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload/short-circuit
settings at maximum.
Conditions, overload operations:
- test voltage UfUe = 1,05 (V) ...coooeen e L1120 14371 Vac
e e e el 24130 [436,6 VaC

...L3-L1:]436,4 Vac
- test current AC/DC:  Vie = 8,0/2.5 (A) P
.......................................................................... L1: |3794 A
.......................................................................... Lz: [3771A
.......................................................................... L3: 3789 A
- power factor/time constant: 0,49
- Number of cycles manually opened: 8 12 manual operations
- Number of cycles automatically opened by an 3 (at convenient voltage )
overload release: 3
- frequency: (Hz) /160 Hz

|Min:235,5 ms
-Max.}?i?,tl ms

P
- on-time max 2s: //
|

4 ~

TRF No. [EC60947_2F
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8.3.35 Verification of dielectric withstand
- equal fo twice the rated operational voltage with a {1000V, 55 P
minimum of 1000 V for & seconds
- no breakdown or flashover See appended table 5
For circuit-breaker suitable for isolation, the leakage |{L1: 0,024 mA
current shali be measured through each pole with the | L2: 0,026 mA
contacts in the open position, at a test voltage of 1,1 |L3: 0,028 mA
Ue, and shall not exceed 2 mA. N: 0.023 mA
8.3.386 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 1 P
those specified in tab. 7. All phase poles are loaded
Temperature rise of main circuit terminals < 80 K Max:79 K P
{K):
conductor cross-sectional area (mm?) 2 % 185 mm?
testcurrent le (A) : 630 A
8.3.3.6 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 2 P
those specified In tab. 7. N pole and adjacent phase
pole are loaded
Temperature rise of main circuit ferminals < 80 K Max: 48 K P
(K):
conductor cross-sectional area (mm?) : 2 x 160 mm?
test current le (A) : 441 A
8.3.3.7 Verification of overload releases
Test current: 1.45 times the value of their current  [922 A(1,45x 1 x 1 xIn) P
setling at the reference temperature: (A)
Conventionatl tripping time: Tmin&1s P
<th when In < 63A, <2Zhwhenin>63 A
8.3.3.8 Verification of undervoltage and shunt releases
Circuit-breaker fitted with undervoltage releases. NIA
The release shall not operate at 70% of the //
minimum control supply voltage - y r\\
and shall operate at 35% of the maximum go’r;trol L N/A
supply voltage. 27 yd

TRF No. IEC60947_2F L
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T !
Circuit-breaker fitted with shunt releases. N/A h
The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room
temperature.
8.3.3.9 Verification of the main contact position for circuit-breakers for isofation P
actuating force for opening (N) ..overvssvcmrecinerinn - | 164N —
test force with blocked main contacts for 10s{N) : [400Nfor10's e
Dependent power operation NIA
Supply voltage of 110% of rated voltage (V).........: NIA
Three attempts of 5 s to operate the equipment at N/A
intervals of 5 min.
independent power operation N/A
Three aftempts to operate the equipment by the N/A
stored energy.
Lock ability of driving mechanism in OFF-position at N/A
test force and blocked main contacts ... :
Position indicator does not show OFF-position after P

TRFNo. IEC60947_2F
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833 TEST SEQUENCE |: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic N/A
8.3.3.2 Test of dielectric properties, impulse withstand voltage {Uimp indicated): : "
8334 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals
part1 of 15 minimum
- rated impulse withstand voltage (kV) : 8 kv
- sea level of the laboratory; Sea level
- test Uimp main circuits (kV) : 9.8 kV
- test Uimp auxiliary circuits (kV) : N/A
- test Uimp control circuits (kV): N/A
- test Uimp on open main contacts (equipment 12,3 kV P
suitable for isclating) (kV) :
a) Application of test voltage
i) Between all terminals of the main circuit connected P
together (Incl. control and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation.
ii) Between each pole of the main circuit and the P
other poles connected together and to the enclosure
or mounting plate, with the contacts in all normal
positions of operation,
iii} Between each control and auxiliary circuit not N/A
normally connected fo the main circuit and:
- the main circuit
- other circuits N/A
- exposed conductive parts N/A
- enclosure of mounting plate N/A
iv) equipment suitable for isolation P
equipment not suitable for isolation N/A
P

Test of dielectric }3@(3}&1 / electric withstand voltag {Uimp not indicated):

- rated insulagg/n/ ![f/ g/ e (V):

N

TRF New IEC60947_2F
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- main circuits, test voltage for 1 min (V) 2000V, 5s P
- auxiliary circulits, test voltage for 1 min (V) N/A
- control circuits, test voltage for 1 min (V) N/A

8.3.3.2.2 |Application of {est voltage

1) with circuit-breaker in the closed position

- between 2 live parts of all poles connected P
together and the frame of the circuit-breaker .

- between each pole and all the other poles P
connected to the frame of the circuit-breaker

2) with the circuit-breaker in the open position and, P
additionally, in the tripped position, if any.

- between all live parts of all poles connected P
together and the frame of the circuit-breaker.

- between the terminals of one side connected P
together and the terminals of the other side
connected together.

b) Control and auxiliary circuits

1) - between all the control and auxiliary circuits which N/A
are not normally connected to the main circuit,
connecfed together, and the frame of the
circuit-breaker.

2) - where appropriate, befween each part of the control N/A
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together.

No unintentional disruptive discharge during the tests P

8.3.32 Eor circuit-breaker suitable for isolation, the leakage |L1: 0,026 mA
current shall be measured through each pole with the | 1.2: 0,024 mA
contacts in the open position, at a test voltage of 1,1 |L3: 0,021 mA
Ue, and shall not exceed 0,5mA.

83.3.3 Mechanical operation and operational performance capability
8.3.3.3.2 | Construction and mechanical operation N/A
8.3.3.3.3 |Operational performance capabiiity without current. -,

Type designation or serie;j(ﬁumber /‘/ PN63QHE /3P

Sample no: / % : J,// . |#07B >

T ) . - e - '//
S
TRF No. IECH0947_2F yd
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Rated current In (A)

63C A

Rated operational voitage: Ue (V)

400/ 415 Vac

Rated controf supply voltage of closing mechanism:
Ue (V)

No electric closing mechanism

Ratled confrol supply voltage of shunt releases:
Us (V)

No shunt releases

Rated control supply voltage undervoltage releases:
Uc (V)

No undervoltage releases

Ambient temperature 10-40 °C :

23,0°C

Number of operating cycles per hour

60 cycles per hour

Number of cycles without current {total)
(closing mechanism energized at the rated Uc)

4000 cycles

Number of cycles without current {(without releases)

4000 cycles

Applied voltage: closing mechanism (V)

N/A

10% of total cycles for circuit-breaker with fitted shunt
release:

{50% at the beginning- and 50% at the end of the
test.)

Energized at the rated Uc

N/A

Applied voltage: shunt releases {V)

N/A

10% of total cycles for circuit-breaker with
undervoltage releases:

{50% at the beginning- and 50% at the end of the
test.)

Energized at the minimurm rated Uc

N/A

10 eycles without applied voltage at the undervoltage
releases.
{Shall not possible to close the circuit-breaker.)

NiA

Applied voltage: undervoltage releases (V)

N/A

Electrical components do not exceed the value
indicated in tab. 7.

8.3.3.34

Operational performance c;’apﬁbility with current.

Rated current: In (A) / M/

830 A

Maximum rated c%‘@?ﬁ&tage: Ue (V) P

E& 5 V\ac

= —
Conductor crgsWaI area (mm?):

|2 x 1 85\mm2
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Number of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 1000 cycles (no electric closing P
(clesing mechanism energized at the rated Uc) mechanism)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, make/break operations: P
- test Voltage Uile=10 (V) .L1-L2: 1422,0 Vac p
L2 13: 14211 Vac
........................................................... L3-L1: (4214 Vac
-testourrent e = 1,0 (A) .ooiinimcnininins L1: 16659 A P
.......................................................................... L2: 1660,1 A
.......................................................................... L3: [6610A
- power factor/time constant: 0,75 P
- frequency; (Hz) 50 Hz P
- on-time (ms): Min. 1075 ms P
- off-time (s): Max. 59 s P
Electrical components do not exceed the value P
indicated in tab. 7.

83.3.3.5 |Additional test of operational performance capability NJA
without current for withdrawable circuit-breaker.

8334 Overload performance
this test applies to circuit-breaker of rated current up to and including 630 A
Type designation or serial number PN630HE / 3P
Sample no: #02B
Rated cumrent In (A) 630 A
Rated operational voltage: Ue (V) 400/ 415 Vac
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ue (V)
Rated control supply oitage of sHuntreleases: No shunt reicases
Uc (V) o
Rated co su p|y voltage undervoltage reEeases No uqdervoitage releases \ "
Uc (V) j i 5, =Gy

24%
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Ambient temperature 10-40 °C : 23,5°C P
Number of operating cycies'per hour 60 cycles per hour P
Maximum rated operational voltage: Ue (V) 415 Vac P
Number of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 15 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanism)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload/short-circuit
settings at maximum.
Conditions, overload operations:
-test voltage Wle =1,06 (V) .......ooevnna . L1-12; |437,2 Vac
............................................................ L2-1.3: |436,7 Vac
.L3-1.1: 14386,5 Vac
- test current AC/DC:  Wle = 6,0/2.5 (A) P
.......................................................................... L1: |3789 A
.......................................................................... L2: [3792A
.......................................................................... L3: |3784 A
- power factor/time constant: 0,54
- Number of cycles manually opened: 9 12 manual operations
- Number of cycles automatically opened by an 3 (at convenient voltage )
overload release: 3
- frequency: (Hz) 50 Hz
- on-time max 2s; Min. 352,6 ms
Max, 371,2 ms
8.3.3.5 Verification of dielectric withstand

- equal to twice the rated operational voltage witha {1000V, 5s P
minimum of 1000 V for & seconds
- no breakdown or flashover See appended table 5 P
For circuit-breaker suitable for isolation, the leakage |L1: 0,028 mA
current shall be measured through each pole with the | L2: 0,027 mA
contacts in the open position, at a test yol of 1,1 |L3:0,0256 mA
Ue, and shall not excegg 2 ng :

TRF No. IE%‘60947"2F
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3336 Verification of temperature-rise

- the values of temperature-rise do not exceed See appended table 3 P

those specified in tab. 7.

Temperature rise of main circuit terminals < 80 K Max: 78 K P

{K}:

conductor cross-sectional area (mm?) 2 x 185 mm? P

test current le (A) . 632 A P
8.3.37 Verification of overload releases N/A
8338 Verification of undervoltage and shunt releases NIA
8.3.3.8 Verification of the main contact position for N/A

circuit-breakers for isolation

TRE No. IEC60947_2F
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8.3.4 TEST SEQUENCE 1I (lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation; O —t~CO—-t-CO
Type designation or serfal number PNG30OHE / 3P+N
Sample no: #03B
Rated current: In (A) 630 A
Rated operational voltage: Ue {V) 400/ 415 Vac
Rated service short-circuit breaking capacity: (kA} |53 kA

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

N/A

For circuit-breaker fitted with adjustable releases,
fest shall be made with the current and time settings
at maximum.
closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,

Left / Right: 0 mm,

Up / Down: 50 mm
The characteristics of the metallic screen: :
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65
- size of hole: <30mm® /' _—"
- finish: bare or condyf G

N/A

it
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Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star point) |Load-star P
Conducter cross-sectional area {(mm?) : 2x 185 mm? P
If terminals unmarked: Line and Load are marked N/A
line connected at: (underside/upside)
Tightening torques: (Nm) 10 Nm P
Test sequence of operation: O - t-CO~t-CO
-test voltage UlUe = 1,05 (V}.......coiein, L1-L2: 1436 Vac P

e e . L2-13: 1437 Vac
............................................................ 1.3-L1: | 438 Vac
- r.m.s. test current AC/DC: (A) P
.......................................................................... L1: 53,2 kA
.......................................................................... 12: |53,4kA
.......................................................................... L3; |53,1KA
power factor/fime constant 0,16 P
- Factor 'n” 2,2
- peak test current (A) 121 kKA
Test sequence "0"
- max. letthrough current: (kApeak) .o Lt [27.4kA P
.......................................................................... L2: 20,7 kA
.......................................................................... L3: 116,2kA
- Joule integral 2t (KAZS) .occiviivrnenscneinnnnn L1 12,04 MA’s P
.......................................................................... L2: |928 kA’s
.......................................................................... L3: |623kA%s
Pause, t: {min) 3 min P
Test sequence "CO”
- max. let-through current: (kApeak) ..o L1 123,0KA P
.......................................................................... L2: |20,4 KA
.......................................................................... 13: |26,8kA
- Joule integral Zdt (KAZS) c.veeevreemeemsiriarennes L1: 1,24 MA%s P
......................................................................... L2: |850 kA%s
...................................................................... L3: 12,19 MA%s
Pause, t: (min) // / 4 min P
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Test sequence "CO" N
- max. let-through current: (kApeak) ......cooeenn. L1: 20,1 kA P
.......................................................................... L2: [23,0kA
.......................................................................... L3; (26,6 KkA
- Joute integral Pt (MAZS) ..., L1: [997 kA% P
.......................................................................... L2: [2,10 MA%s
.......................................................................... L3: [1,62MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed
834.2 Operational performance capability with current,
Rated current: In (A) 830 A
Maximum rated operational voltage: Ue (V) 415 Vac
Conductor cross-sectional area (mm?) : 2x 185 mm?

Number of operating cycles per hour

60 cycles per hour

Number (5% of the number given in column 4, tab. 8)

50 cycles {no elecfric closing

of cycles with current (total) mechanism)
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, make/break operations:
- test voltage U/Ue = 1,0 (V) oo, L1-L2: {422,0 Vac P
v e e e e e e e e L3t [ 421,1 VaC

L3-L1: (4214 Vac
-test current ifle = 1,0 (A) oo Lf: [6559A P
.......................................................................... £2: |660,1A
.......................................................................... L3: |661,0A
- power factorftime constant: 0,75 P
- frequency: (Hz) 7/ L 50 Hz P
- ontime (ms): /,V/ Min. 1047 ms P
- ofttime (s}, /27— P

TRF No. IECS ﬂ_ZF-'
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8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha |1000V, 55 P
minimum of 1000 V
- no breakdown or flashover See appended table 6
- the leaking current for circuit-breaker suitable for  {£1: 0,145 mA
isolation: {<2mA /1.1 Ue) 1.2: 0,061 mA
13: 0,153 mA
N: 0,029 mA
8344 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended fable 4 P
those specified in tab. 7.
Temperature rise of main circuit terminals. Max: 58 K P
<80K (Kj:
conductor cross-sectional area (mm?) : 2 x 185 mm?
test current le (A) : 630 A
8345 Verification of overload releases :
Test current: 1.45 times the value of their current 927 A (1,015 x 1,45 x Ir) P
setting at the reference temperature: (A) Temperature compensation

factor for 24,6 °C is 1,015

Conventicnal tripping fime: 1min29s P
<{1h when In < 63A, <2h when In> 83 A

TRF No. [EC80947_2F
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834 TEST SEQUENCE Il {les):
8.3.4.1 Test of rated service short-circuit breaking capacity

o\
e

.

Test sequence of operation: 0 -t~ CO—-t-CO

Type designation or serial number PNB30HE / 3P+N
Sample no: #04B
Rated current: In (A} 400 A
Rated operational voltage: Ue (V) 400/ 415 Vac
"1 Rated service short-circuit breaking capacity: (kA) |53 kA

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

N/A

For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time settings
at maximum,
closing mechanism energized with 856% at the rated N/A
Ue: (V)
The circult-breaker is mounted complete on its own P
support or an equivatent support.
Test made in free air: P
Distances of the metallic screen’s: {all sides) Front/ Back: O mm,

Left / Right: 0 mm,

Up / Down: 50 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A

- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mW ’

- finish; bare or c9r@~{cﬁvgpl¢ihg

TRF No. [ECB094 7.
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Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star P
Conductor cross-sectional area (mm?) : 240 mm? P
If terminals unmarked: Line and Load are marked NIA
line connected at: (underside/upside)
Tightening torques: (Nm) 10 Nm
Test sequence of operation: 0 -t-CO —t—CO
- test voltage UlUe =105 (M)....coooois L1-L2: 1436 Vac
............................................................ 12-1.3: [ 437 Vac
............................................................ L3-L1: 1436 Vac
- r.m.s. test current AC/DC: (A) P
.......................................................................... L1: [53,2KA
.......................................................................... L2: [53,4kA
.......................................................................... L3: 53,1 kA
power factorftime constant : 0,16
- Factor "n” 2,2
- peak test current (A} : 121 kA P
Test seguence "0" :
- max. let-through current: (kApeak) .......cooneee 11 125,0KkA P
.......................................................................... .2; |19,6 KA
.......................................................................... L3: |13,TKA
- Joule integral PAt(KAPS) ....veeeerrrisrinerunnssinees L1: [1,65 MA%s P
.......................................................................... 12: |781kA%s
.......................................................................... L3: |433kA%s
Pause, t: (min) 3min P
Test sequence "CO"

23,7 kA P

17,1 kA

17,3 kA

1,18 Nlé\zs P

792 kA%s

121 WA
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Pause, t: {min) 4 min P
Test sequence "CO" o
- max. let-through current: (kApeak) .....cocevnee, L1 }19,7 kA P
.......................................................................... L2: 1251 kA
.......................................................................... L3: 17,6 kA
- Joule integral Pdt (KA?S) ..ovvvveeeeerceerve e L1: [1,15MA% P
.......................................................................... L2: |4,98 MA%s
.......................................................................... L3: |1,13 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-shest for test sequence "0” No holes observed
Cracks observed No cracks observed P
8.3.4.2 Operationéf performance capability with current. .

Rated current: In (A)

Maximum rated operaticnal voltage: Ue (V)

Conductor cross-sectional area (mm?)

N/A

Number of operating cycles per hour

Number (5% of the number given in column 4, tab. 8) N/A
of cycles with current (total)

(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload setting at

maximum and short-circuit setting at minimum.

Conditions, make/break operations:

- test voltage UUe=1,0 (V) ... 112 N/A
............................................................ L2-L3
............................................................ L3-11

-test current Ifle = 1,0 (A) vvviveecriennnieniieinns L1: N/A
.......................................................................... L2:

e g e S ——— L3:

- power factorltin}e/cogfstant:fﬁv N/A
- frequency: @/H{W/ ) N/A
- on-time W T N/A

TRF No. IECB0947_2F
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- off-time (s): N/A
8.3.4.3 Verification of dielectric withstand e

- equal to twice the rated operational voltage with a | 1000 V,5s P

minimum of 1000 V

- no breakdown or flashover See appended table 6

- the leaking current for circuit-breaker suitable for | L1: 390 pA

isolation: (<2mA / 1.1 Ue) L2: 28,7 pA

L3: 51,9 pA
N: 11,2 pA

8344 Verification of temperature-rise

- the values of temperature-rise do not exceed N/A

those specified in tab. 7.

Temperature rise of main circuit terminals. N/A

<80K (K):

conductor cross-sectional area (mm?) : N/A

test current le (A) : N/A
8.3.45 Verification of overioad releases

Test current: 1.45 times the value of their current  |211 A (1,015 x 1,45 x¥r) P

setting at the reference temperature: (A) Temperature compensation

factor for 24,6 °C is 1,015

Conventional tripping time: 1min34 s P
<1h when I < 63A, <2h when In > 63 A

TRF No. [EC60947_2F
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834 TEST SEQUENCE I/l (les=lcu): N/A
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8.3.5 TEST SEQUENCE Il (fcu)

Rated ultimate short-circuit breaking

Except where the combined test seguence applies, this test sequence applies to
circuit-breaker of utilizatlon category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utliization B having a rated short-time withstand current equal fo | -~ -
their rated ultimate short-circuit breaking capacity, this test sequence need not be :
made, since, in this case, the uitimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,

For integrally fused circuit-breakers, test sequence \ applies in place of this

sequence.

Type designation or serial number PNB30HE / 3P+N
Sample no: #05B

Rated current: In (A) 630 A

Rated operational voltage: Ue (V) 400/ 415 Vac

Rated ultimate shori-circuit breaking capacity: (kA) |70 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lou = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current Bk
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 45s=t=160s

- Operation ime: (8) ..o L1 [2min27s P
.......................................................................... L2: |2min24s
.......................................................................... L3: |[2min25s
........................................................................... N:

8352 Test of rated ulti;ge}'ie short-clreuit breaking capacity
The test seqyeﬁcﬁ of Epg;éﬁ'bns is 0 ~t—CO
For circui}v{{rea /f #8d with adjustable releases, il N/A

test shah'be miadé with the current andtime -~ ]

Seﬁiﬂ}g imum. I P B
g@/ ] _M,,—"/“ } \ T B L — =
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closing mechanism energized with 85% at the rated NA
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen's: {all sides) Front/ Back: 0 mm,
Left / Right: @ mm,
Up / Down: 50 mm

The characteristics of the metallic screen;
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star P
Conductor cross-sectional area (mm?) : 2 x 185 mm? P
If terminals unmarked: Line and Load are marked NIA
line connected at: (undersidefupside)
Tightening, torgues: (Nm) 10 Nm
Test sequence of operation: 0 ~t~CO
- test voltage U/Ue = 1,05 (V) ...................L1-L2: [436 Vac
............................................................ 1.2-L3: | 436 Vac
............................................................ L3-L1: [436 Vac
- r.m.s. test curent AG/DC: (A) vevecrvvvviviennns L1: 704 kA P
.......................................................................... L2: |706kA
.......................................................................... L3 |70:2 kA
power factor/time constant : g - 019\\\

- Factor 'n" —

TRF No. IEC60847_2F
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- peak test current (Amax) 157 kA | P
Test sequence "O" L
- max. let-through current: (kApeak) .....cc.coveniee L1: 30,5kA P
.......................................................................... L2: 12486KA
.......................................................................... L3: [18,1KkA
- Joule integral Pdt (KA®S) ...covviiinnrsieccnenns L1 12,28 MA%s P
.......................................................................... L2 (1,17 MA%s
.......................................................................... L3: - 668 kA%
Pause, t; (min) 4 min P
Test sequence "CO” g
- max. let-through current: (kApeak) .....ccvvevenres L1: {20,1KkA P
.......................................................................... L2: 132,3kA
.......................................................................... L3: [20,2kA
- Joule integral Pdt (KA®S) v L1 11,77 MAZs P
.......................................................................... L2: 1,98 MA’s
.......................................................................... L3: 11,36 MAZ%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0O" No holes observed P
Cracks observed No cracks observed P
8353 Verification of dielectric withstand :
- equal to twice the rated operational voltage with a | 1000 V,5s P
minimur of 1000 V for 5 seconds
- no breakdown or flashover See appended table 7
- the leaking current for circuit-breaker suitable for | L1: 269 pA
isolation: (<6mA /1,1 Ue) L2: 43,6 A
L3: 11,9 pA
N: 10,3 gA
8354 Verification of overioad releases
The operatigh of overload releases shall be verified at 2,5 times the value of their
current s;i/ hg on E,a}h pole separately.
The oplerating timie shall not exceed the max. value stated by the manufacturer for
yj thgj,ctir’rent setting at the reference temperature, on a pole singly.
- ,’I"//ime/sfaecified by the manufacturer: _Atx160s P

7771
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- Operation ime: (S) .....ccocieviiriiniieiinsnr s i.t: |1min26s P
.......................................................................... L2: |1min28s
.......................................................................... L3: {1min25s
........................................................................... N:

TRF No. [EC60947_2F \\ )
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835 TEST SEQUENCE i {lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and fo circuit-breaker of ufilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equai to E
their rated ultimate short-circuit breaking capacity, this test sequence need not be :
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when | -
carrying out test sequence iV.
For integrally fused circuit-breakers, test sequence V applies in placs of this
sequence.
Type designation or serial number PNG30HE / 3P+N
Sample no: #06B
Rated current: In (A) 400 A
Rated operational voltage: Ue {V) 400/ 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) |70 kA
Rated control supply voitage of closing mechanism: | No electric closing mechanism
o (V)
Rated control supply voltage of shunt release: No shunt releases
Uc {V)
This test sequence need not be made when lcu = Ics
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time §pecifEed by the manufacturer: : 4555t2160s
Z2min1is
: Z2min0fs
Vi 2min06s
//
v
3852/
e / “The tesg«ééguence of operations is O —1— C/Q
V Faor c‘(cuit—breaker fitted with adjustgpie"r"éea%; N/A
A test $hall bg made with the currentand time: 1",
settfngs 2 ipum, et
L \ - g - A - ,.
TRF No. [EC60047_2F =" . 4" -
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closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen's; (all sides) Front/ Back: 0 mm,
Left/ Right: 0 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: FE
- woven wire mesh NfA
- petforated metal P
- expanded metal NIA
- ratio hole areaftotal area; 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made In specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
| Gircuit is earthed at: (load-star- or supply-star point) |Load-star P
Conductor cross-sectional area (mm?) 240 mm?* P
if terminals unmarked: Line and Load are marked N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 10 Nm
Test sequence of operation; O -t -=CO
-testvoltage UflUe =1,05(V) ....oocooinnnne L1-L2: 1436 Vac
PPN Iz I ol 25613 Y7o}
/ : |436 Vac
70,4 kA P
70,6 kA
70,2 kA
|’e power f/a/ctofftime constant : T g \ 0,19
- Factf.gr n /{u M ‘. N ‘ P

7250




Page 70 of 117 Report No. 3303638.50 AN

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
- peak test current (Amax) : 157 KA P
Test sequence "0" : :
- max. let-through current: {kApeak) ......cccoceceus LA: 123,2 kA P
.......................................................................... LZ: (29,4 kA
.......................................................................... L3: |22,3KA
- Joule integral Pdt (KA?S} v L1: ]1,26 MA®s P
.......................................................................... L2: 2,36 MA%s
.......................................................................... L3 1,27 MA%s
Pause, t: (min) 4 min P
Test segquence "CO”
- max. let-through current: (kApeak} ..o L1: 127,0kA P
.......................................................................... L2: 156 kA
.......................................................................... 1L3: {234kA
- Joule integral Pdt (A%S) ..o L1: (1,38 MA%s P
.................................................. reeeereersennenenes 20 1535 KA%S
.......................................................................... L3: [1,38kA%s
Melting of the fusible element No meiting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed
8353 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1000V, 58 P
minimum of 1000 V for 5 seconds
- nio breakdown or flashover See appended table 7
- the leaking current for circuit-breaker suitable for L1: 25,7 pA
isolation: (<6mA /1,1 Ue) L2: 74,3 pA
1.3: 22,1 pA
N: 7,7 JA
8.3.5.4 Verlfication of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
/ current setting on each pole separatety.
The operating/time shall not exceed the max. value stated by the manufacturer for
yce the cupfent setting at the reference temperatur/q,,-oQ a pole singly.
/ ////4/ JTime spec’iﬁed py the manufacturer: ~ t 5160 s i\ P

TRF No. IEC80047_2F
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- Operation e (8) ..., L1: [1min26s P
.......................................................................... L2 [1min25s
.......................................................................... L3: |1min21s
........................................................................... N:

TRF No. IEC60947_2F
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8.3.5 TEST SEQUENCE 1!l (lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ulimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For cireuit-breakers of utilization B having a rated short-time withstand current equal to :
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence 1V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number PNB30OHE/ 3P
Sample no: #O7B
Rated current: In {A) 630 A
Rated operational voltage: Ue (V) 400/ 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) |70 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current Lz
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 455st£160s
2min27s
2min28s
2min25s
8.3/% / ;Pést of rated ultimate short-circuit breaking capacity
rd / / The fest sequen;( of_loperations isO-t-CO
For circuit—br?fﬁer fitte with adjustable releases, T N/A
test shall be nf a:?wn the current and time "
/ settings at maxinfum. T ‘
TRF No. IEC60947_2F <,,/""’" UL e
\ el d . » ~
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closing mechanism energized with 85% at the rated NIA
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: =)
Distances of the metallic screen's: (all sides) Front / Back: 0 mm,
Left/ Right 0 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: o
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure;
Fuse "F". P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star P
Conductor cross-sectional area (mm?) : 2% 185 mm? P
If terminals unmarked: Line and Load are marked N/A
line connected at: (underside/upside)
Tightening, forques: (Nm) 10 Nm
Test sequence of operation: O -t~ CO
- test voltage U/Ue = 1,05 (V) ....................L1-12: [436 Vac
.L2-L3: 1436 Vac
S IILITITR PRI : o L3-L1: 1436 Vac
S test current AG/DC: (A) v, L1: |70,4 kA P
........................................................................ L.2: {706 kA
e R L3: [70,2 kA
/ y\ﬁ;&“{’ factor}ﬁ’me constant ; 0,197 \

///7 Factor ”m/
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- peak test current (Amax) : 157 KA P
Test sequence "0 GRS
- max. let-through current: (kApeak) ....ccocvveeeee L1: 1257kA P
.......................................................................... L2: |31,1kA
.......................................................................... L3: 16,1 kA
- Joule integral 1Pdt (KAS) .o enencnnenens L1 11,68 MA%s P
.......................................................................... L2: 11,79 MA%s
.......................................................................... L3: [538 kA%s
Pause, t: {min) 4 min P
Test sequence "CQ" ik
- max. let-through current: (kApeak) .....cc.cccoeicns L1: 128,6kA P
.......................................................................... L2: 18,7 KA
.......................................................................... 13: {229KA
- Joule integral I2dt (KA%S) ..ovvrnnncrinninccncenens L1: (1,81 kA%s P
.......................................................................... L2: 11,02 kA%s
.......................................................................... L3: [1,56 kA?s
Melting of the fusible element No melting of the fusible P

element

Holes in the PE-sheet for test sequence "Q” No holes observed
Cracks observed No cracks observed

8353 Vetification of disiectric withstand
- equal to twice the rated operational voltage with a 1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 7
- the leaking current for circuit-breaker suitable for | L1: 136 pA
isolation: (<6mA / 1,1 Ue) L2: 117 pA

L.3: 64,8 pA

8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
/ current setting on each pole separately.

The operafing time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

//%Vﬂme specifi/eﬁ/by the manufacturer: ' _ts:"l’éé._\s P
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- Operation me: {S) ......c.covrmmmrvriminnecenninnens L1: [1min27s P
.......................................................................... L2: [1min24s
.......................................................................... L3: |[1min24s
........................................................................... N:
.'/’//7.
5 -
AY e
you L
\
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8.3.5 TEST SEQUENCE lli {Icu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utllization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to :
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number PN630HE / 3P
Sample no; #08B
Rated current: In (A} 400 A
Rated operational voltage: Ue (V) 400/ 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) {70 kA
Rated control supply voitage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current i
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setfing at the reference temperature, on a pole singly.
Time specified by the manufacturer: 455<t=160s P
-~ Operafion ime: {8) i L1: [2min26s P
........................................................................ L2: [2min27s
........................................................................ L3: |2min24s
.......................................................................... N:
7 =
8.3.5.2 /t.ff;est’of z:gtéi ultimate short-circuit breaking capacity”
y f’ The/tegt sequence of operations is O —t-l_-,_CO”f ) \\
/' L¥or circuit-breaker fitted with ad}u/s_tabiér rele,jases'.‘,_:‘-.fi"’ h )& N/A
test shall be fnade with the current and time ..~ T
settings at maximum. -~ gl
y-/Té: No. [EC60947_2F \_’T\\< ‘ L ,//
\\ ’ ////
\./’Jr“
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closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen's: {(all sides) Front/ Back: 0 mm,
Left / Right: 0 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: o
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole area/total area; 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F”; P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point} | Load-star P
Conductor cross-sectional area (mm?) : 240 mm? P
If terminals unmarked: Line and Load are marked N/A
line connected at: {underside/upside)
Tightening, torques: (Nm) 10 Nm
Test sequence of operation: 0 -t - CO
- test voltage UflJe = 1,05 (V) ...................L1-L2: | 436 Vac
: 1436 Vac
: 1436 Vac
70,4 kA P
70,6 kKA
| 70,2 KA
. . ;'\‘ \9}1 9 P
22
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- peak test current (Amax} 157 kA P
Test sequence "0” e
- max. let-through current: (kApeak) ......voceeen L1 |27,7 kA P
.......................................................................... L2: |24,3kA
.......................................................................... L3: [15,0kA
- Joule integral Pdt (kAZS) ...cocniininniimninicinnn L1: 11,71 MA%s P
.......................................................................... L2: 11,05 MA%s
......................................................................... L3: [4B3kA’s
Pause, t: (min) 4 min P
Test sequence "CO" B
- max. let-through current: (kApeak) .......cecnnn L1 [17.3KkA P
.......................................................................... L2: [28,5KA
.......................................................................... L3: [14,9KA
- Joule integral Pdt (A?S) ....cocvvinisininnnnininn L1 1,15 MA?s P
.......................................................................... Lz 11,49 MA?s
.......................................................................... L3: |955 kA%
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed P
8.3.5.3 Verification of dielectric withstand i
- equal to twice the rated operational voltage with a {1000V, 55 P
minimum of 1000 V for 5 secends
- no breakdown or flashover See appended table 7
- the leaking current for circuit-breaker suitable for |L1: 369 pA
isolation: (<6mA /1,1 Ue) L2: 37,2 pA
L3: 10,6 pA
8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall nat exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperafure, on a pole singly.
T P
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- Operation time: (8) ... e Lt: [1min28s P
.......................................................................... L2: |[1min28s
.......................................................................... L3: [1min24s
........................................................................... N:
| oL -
\ . .‘ . _,/"}
\{\‘ L V//-'
\\ . o
N

24n
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835 TEST SEQUENCE !ll (icu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies fo
circuit-breaker of utilization category A and fo circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-fime
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to |- -
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number PNG30HE / 3P+N
test for phase + N
Sample no: #09B
Rated current: In (A) 630 A
Rated operational voltage: Ue (V) 400/ 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) {42 kA (60% lou) at 415V / 3

Rated control supply voltage of closing mechanism: | No electric closing mechanism ;
Uc (V)

Rated control supply voitage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lcu = lcs

8.3.51 The operation of overload releases shall be verified at twice the value of their current] =
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 455<t=160s
- Operatjén fi 1e:(8) / B6 s

N, e
N, e

N
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8.3.5.2

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —t - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: {V)
The circuit-breaker is mounted complete on its awn P
support or an equivalent support.
Test made in free air:
Distances of the metaliic screen’s: (all sides) Front / Back: 0 mm,

Left / Right: 0 mm,

Up / Down: 50 mm
The characteristics of the metallic screen: Sl
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area; 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure;
Fuse "F"™. P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star P
Conductor cross-sectional area (mm?) : 2x 185 mm? P
If terminals unmarked: Line and Load are marked NIA

fine connected at: (under;,iqwupside)

Tightening, torques: (%)

10 Nm

1 Test sequence of opdration: /P —-t—-CO

242




Page 82 of 117 Report No. 3303638.50
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
- 1.m.8, test current AC/DC: (A)rereeveiicnnnecnnne L1: 42,7 KA P
.......................................................................... L2:
.......................................................................... L3:
power factorftime constant . 0,23
- Factor 'n” 21
- peak test current (Amax) : 90,6 kA
Test sequence "0"
- max. let-through current: (kApeak) ......ccvcn. L1: }12,2 kA P
.......................................................................... £2;
.......................................................................... L3:
- Joule integral Pdt (KA®S) ..o, L1: {384 kA% P
.......................................................................... L2:
.......................................................................... L3:
Pause, {: (min) 3min P
Test sequence "CO"
- max. let-through current: (kApeak) ..o L1: 19,0 KA P
.......................................................................... L2
.......................................................................... L3:
- Joule integral Pdt (KAZS) ....oovrereecniiine L1: 1,03 MA%s P
.......................................................................... L2:
.......................................................................... L3:
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed
8.353 Verification of diglectric withstand
- equal to twice the rated operational voltage with a | 1000 V,5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended fable 7 P
|~ the leaking current for circuit-breaker sultable for jL1: 52,3 pA
/ isolation: (<6mA / 1,1 Ue}) N:28,7 pA
: ; -
; - 3 1\.‘
/”//
TRF No. IEC60947_2F e
. 7
\‘}/,,,/
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current seting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

TRF No. [EC60947_2F

Time specified by the manufacturer; t=160s

- Operation ime: {8) ....covicevreicccceeciirens L1 137s
.......................................................................... L2:
.......................................................................... 1.3
........................................................................... N:

P '\\
o '\!\
-\
\
a\ .. ‘: s - -
\ \ e
\’,.
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8.3.5 TEST SEQUENCE Il {lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of ufilization category A and to circuit-breaker of ufilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to| -
their rated ultimate short-circuit breaking capacity, this test sequence need not be '
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number PNB30HE / 3P+N
test for phase + N
Sample no: #10B
Rated current: In (A) 400 A
Rated operational voltage: Ue (V) 406/ 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) |42 kA (60% lcu) at 415 V/ V3
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ue (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overioad releases shall be verified at twice the value of their current| =’
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 455=t5160s p
- Operation time: (s) 52s
ereereeresesaessensseesr s fosssrn s s -"'ﬂ‘\‘

TRF No. [EC60947
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83.52

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is 0 - {—CO

N/A

For circuit-breaker fitted with adjustable releases,

test shall be made with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air:

Distances of the metallic screen's: {all sides)

Front/ Back: 0 mm,
Left/Right: 0 mm,
Up / Down: 50 mm

The characteristics of the metallic screen:

N/A

- woven wire mesh

- perforated metal P
- expanded metal NfA
- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm?

- fintsh: bare or conductive plating

Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F” P
copper wire: diameter 0,8 mm, 50 mm long

Circult Is earthed at; {load-star- or supply-star point)/ Ldéd-star P
Conductor cross-sectional area (mm?) : / 2:{1()/r\r1m2 P
If terminals unmarked: (/Cﬁne QKd Load are marked N/A
iine connected at: (underside/upside)

Tightening, torques: (Nm) 10 Nm

Test sequence of operation: 0 —~t—CO P

- test voltage UWUe = 1,05 (V) ....................

240
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- r.m.s. test current ACIDC: {A) i L1 [42,7 kA P
.......................................................................... L2
.......................................................................... L3:
power factor/fime constant : 0,23
- Factor "n* 2,1
- peak test current (Amax) : 90,6 kA
Test sequence "0’
- max. let-through current: (kApeak) ..........covvee. L1 ]16,5kA P
.......................................................................... L2:
.......................................................................... L3:
- Joule integral IPdt (KAZS) .oovvremrecennniniiniane L1: |936 kA®s P
.......................................................................... 1.2:
.......................................................................... L3
Pause, t (min) 3 min P
Test sequence "CO” el
- max, let-through current: (kApeak) ..ovvceennin L1: [19,8kA P
......................................................................... L2:
.......................................................................... L3:
- Joule integral Pdt (A%S) .. L1: [1,09 MA%s P
.......................................................................... 12
.......................................................................... L3:
Melting of the fusible element No melfing of the fusible P

element

Holes in the PE-sheet for test sequence "O” No holes observed
Cracks observed No cracks observed

8353 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1000V, 5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 7 P
- the leaking current for circuit-breaker suitabt/@,fpr 11:22,7 pA P
isolation: (<BmA / 1,1 Us) 7N, IND9B A

TRF No. [EC60947_2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<160s

- Operation time: (S) -vvveervvrrrvccrrrris v renseniens L1: |35s P
.......................................................................... L2
.......................................................................... L3:
........................................................................... N:

TRF No. IEC60047_2F
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836 TEST SEQUENCE IV N/A
8.3.7 TEST SEQUENCE V N/A

‘ = TEST SEQUENCE VI: Combined test sequence N/A
Annex B | Circuit-breakers incorporating residual current protection NIA
Annex C  |Individua! pole short-circuit test sequence N/A
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Annex F | Additional tests for circuit—breakers with electronic over~current protection P
Error! Reference source not found., In = 400 A, 3P+N, sample no #11C

Eg and Verification of electromagnetic compatibitity (EMC)
The current setting shall be set at minimum......,,: Ir=0,91lo0,i0=041In
Short-time and instantaneous release settmgs Short-time release: N/A
shall each, If applicable, be adjusted to minimum instantaneous release: 3 x Ir
value but {o not less than 2,5 times Ir...
Current was applied on two—phases chosen at B
random according to Figure F.2

F4 Immunity test

F.4.1 Harmonic currents
Type designation or serial number Error! Reference source

not found.

Sample no: #11C
Rated current: In (A) 400 A
The tests shall be performed at the rated 50 Hz P
frequency(Hz)

F.41.2 Test of option b) P
Amplitude of third harmonic > 60%.......cccerereevenenee. ' | 76,92% P
Amplitude of fifth harmonic > 14%......cccevvecninnnt | 40,49% P
Amplitude of seventh harmonic > 7%......ceieieeenl | 8,63 % P
Peak facter Ip/lrms 22,1l | 2,31 P
Current conduction time, for each half-wave is 21% p
S21% of the period..........coivvi el

F.4.1.3 First, testcurrent at 0,8 Ir.. ..ol | 129,86 A P
Test duration, 10 times of the tripping ti}:.aat 21ir: | 16800s P
No tripping was observed / ' P
Then, test current at 21r... ... D | 288A P
The operating time shall be withi L‘ H{9ft|meslth§‘m mym value and 1,1 fimes the _
maximum value stated by the mantfacturer for tWt <] the current setting .
Time specified by the manufacturer. .. D «(49‘,\5 sst=178s P
Trp time.......o e, i REART I En_,i\n 51s \ N
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F.4.2 Electrostatic discharges P

Type designation or serial number Error] Reference source L

not found.

Sample no: #11C

Rated current: In (A) 400 A

Discharge test voltage...........covrevvivivee el | 8KV AN

Polarity of diSCHAIGES. ......vereerrnvirn vt | pOSitive/negative

10 positive and 10 negative discharge with interval

fime of 1s

During the test, the current 0,9 Ir..............oii 1206 A

After the test, testcurrent at 2,0 Ir..........coococont | 288 A

The operating time shall be within the value stated by the manufacturer for twice the

current setting

Time specified by the manufacturer..................0 1 45s2t=< 160 s

THE M. e 118,71 s
F.4.3 Radiated radio~frequency electromagnetic fields

Type designation or serial number PNG30HE / 3P+N

Sample no: #11C

Rated current; In (A) 400 A

TESUIBVE ..evveeveeccee e ieireer v e e srecenieneeens | 10VM

Fraquency FaNGgE.......c. e e e vvricninenrn e eniiiiisd 80 MHz - 1 GHz

1,4-2,0GHz

During test, the current 0,9 Ir........ooo il 129,6 A P

Sweeping the frequency range, the dwell time of the

amplitude modulated carrier for each frequency

shall be between 500ms and 1000mg, and the step

size shall be 1% of the precious fm@f@ncy.

No tripping was observed /

Then, test current at 2Ir...... / A Pk R 285 A

the test shall be performed at égc
frequencies: 80; 100; 120; 180; 240; 320 480;

960; 1400 and 1920MHz, the operatlon belng '
verified after the field at each freq’uency has

stabilized. e T

f of the follo&gng 1.
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The operating time shall be within 0,9 times the minimum value and 1,1 times the
maximum value stated by the manufacturer for twice the current setting
Time specified by the manufacturer................... 140,58<{5176s
Triptime. .. e 1 | Horizontal
100,44 s5; 103,79 s; 123,11 s;
96,67 s; 107,32 5; 102,71 s;
97,81 5, 80,77 5; 101,72 5;
108,26 s; 106,21 s,
Vertical:
100,91 s; 98,25 5; 120,21 5;
102,36 s; 101,23 5; 110,21 5;
127,29 s; 121,37 5; 115,21 s;
126,39 s; 130,41 s
F4.4 Electrical fast transients/bursts (EFT/B) P
Type designation or serial number PNB30HE / 3P+N e
Sample no: #11C
Rated current; In (A) 400 A
Testlevel. ..o | 4RV P
/Th:5/50ns P
Repetition frequency............... oo vcievei vl | 5 KH2 P
Testduration..............c.oo .ot | 1 min P
During test, the current 0,9 Ir......ooooov v ! 1296 A P
No tripping was observed P
Then, testcurrentat 2ir..........co oo oiiiiiiieel | 288 A P
The operating time shall be within 0,9 times the minimum value and 1,1 times the '
maximum value stated by the manufacturer for twice the current setting
Time specified by the 405s=t<176s P
manufacturer...............o..ull /\
Triptime.........ccooeiin e ALt | Positive: 116,18 s P
. Negative: 118,34 s
F.4.5 Surges V L/\ P
Type designation or serial number //\"f' %, | PNB30HE / 3P+N '
Sample no: _/,»“""/ o ; \#\1\5110
Rated current: In (A) / R o “.,4(\)0 A
~ — —

TRF No. IE?M_ZF i// iy 7
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TESEIBVEL .- oo orvoseieeeerere s s esinesisssens st | 4KV (line to earth} P
2 kV (line fo line)
t/Th:1,2/50 us
Pulses with both positive and negative polarity shall
be applied, the phase angles being 0° and 90°.
A series of five pulses is applied for each polarity P
and each phase angel(fotal number of pulses:20),
the interval between two pulses being approximately
tmin.
During the test, the current 0,94 : 1296 A
After the test, test currentat 2,0fr..........cccoconl | 288 A
The operating time shall be within the value stated by the manufacturer for twice the
curent setting
Time specified by the manufacturer..................0 -| 468 5t= 160 s
THP MG : 118,21 s (line to earth)
118,43 s (line to line)

F.4.6 Conducted disturbances induced by P
radio—frequency fields (common mode)
Type designation or serial number PNG30OHE / 3P+N
Sample no: #11C
‘Rated current: In (A) 400 A
Testlevel ..o e 10V P
FraquUency Fang... v e eeserrcinman s sensnsinnd 0,15 - 80 MHz P
During test, the currenf 0,8 Ir... ol 129,6 A P
Sweeping the frequency range, the dwell time of the P
amplitude modulated carrier for each frequen
shall be between 500ms and 1000ms, and the step
size shall be 1% of the precious frequen
No tripping was observed / ,
Then, test currentat 2Ir.............. l/k"\ .1 | 288A
the test shall be performed af each of the fogowing
frequencies: 0,150; 0,300; 0,450; 0,600; 0,860; 1 20
1,80; 2,40; 3,60; 4,80; 7,20; 9,60; 12,0; 19,2, 27,0~
49,4 72,0 and 80,0MHz, the operation being- "~ \'\
verified after the level of the dlsturbmg voitage at
each frequency has stabilized. R B

TRF No. IEC60947_2F T e T
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The operating time shall be within 0,9 times the minimum value and 1,1 times the
maximum value stated by the manufacturer for twice the current setting
Time specified by the manufacturer................... [405s53t<176s
THP HINE. ..ot e e eee o) 106,73 5; 91,83 5; 97,84 5;

113,11 s; 136,01 ;141,35 5;

137,21's; 136,28 5; 118,21 s;

132,14 5; 117,255, 110,28 5;

119,24 5; 130,27 5, 122,48 s;

98,26 s; 101,01 s; 100,47 s.

F.4.7 Current dips P

Type designation or serial number PNG30HE / 3P+N
Sample no: #11C
Rated current: in (A} 400 A
initial test current 0,9 br....ooooooovvi i | 1208 A
Ip is dip the test current, T is period of the
sinusoidal current
Test duration, 3—4 times of the tripping time at 2 Er 480 s P
or 10 min, whicheveris fower.........................0
Test no. 1 with Iy = 0 and At=0,5T P
No tripping was observed P
Testno. 2 with Ip=0and At=1T P
No tripping was observed P
Test no. 3 with Ip =0 and At =5T P
No tripping was observed P
Test no, 4 with | = 0 and At = 25T P
No tripping was observed P
Test no. 5 with Ip = 0 and At = 50T P
No tripping was observed P
Test no. 6 with Iy = 0,4 XIr and At = 10T P
No tripping was observed P
Test no. 7 with Ip = 0,4 Xir and At = 25T P
No tripping was observed P P
Testno. 8 with Ip=04xirandat=50T-— [\ | N P
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Neo tripping was observed P
Test no. 9 with Ip = 0,7 Xir and At = 10T P
No tripping was observed P
Test no. 10 with Ig = 0,7 XIr and At = 25T P
No tripping was observed P
Test no. 11 with Ip = 0,7 xIr and At = 507 P
No tripping was observed P

F.5 Emission tests P

F.5.1 Harmonics N/A
The electronic control circuits operate at very low N/A
power and hence create negligible disturbances;
therefore no tests are required.

F.5.2 Voltage fluctuations N/A
The electronic control circuits operate at very low N/A
power and hence create negligible disturbances;
therefore no tests are required.

F.5.3 Conducted RF disturbances (150 kHz — 30 MHz) N/A
Circuit—breakers covered by this annex are N/A
independent of line voltage or of any auxiliary supply
and have no direct coupling to the supply; the
electronic circuits operate at very low power, These
circuit-breakers create negligible disturbances and
therefore no tests are required.

F.5.4 Radiated RF disturbances (30 MHz — 1 GHz) P
Type designation or serial number PNG30HE / 3P+N P
Sample no: #11C P
Rated current: In (A) 400 A P
Limits of Class A of CISPR1 1/ CISPR22 N/A
Limits of Class B of CISPR11/ CISPR22 P
The preduct does not féxceed the limits P
Suitability for multipié freqigncies

F6 y plg froqhen N/A

F.7. Dry hest fest \ =y N/A

F.8. Damp hest test \ - . ‘ N/A

947 2F T

——
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F.9.

Temperature variation cycles at a specified rate of change

N/A

TRF No. IECE0947_2F
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Annex F

Additional tests for circuit-breakers with electronic over-current protection

F4and F5

Verification of slectromagnetic compatibility (EMC})

N/A

F6

Suitability for multiple frequencies

N/A

E.7.

Dry heat test

Type designation or serlal number

PNG30HE / 3P+N

Sampie no:

#12B

Rated current: In (A)

630 A

F.7.1

The test shall be performed on the circuit-breaker in
accordance with 7.2.2 at the maximum rated current
for a given frame size, on alt phase poles, at an
ambient temperature of 40 °C

In=630A

The duration of the test, once temperature
equilibrium is reached, shall be 168 h

Tightening torques applied to the terminals shall be
in accordance with the manufacturers’ instructions.
In absence of such instructions, table 4 of IEC
60947-1 shall apply

Torque = 10 Nm

As an alternative, the test may be performed as
follows:

- measure and record the highest temperature rise
of the air surrounding the electronic components,
during the temperature rise verification of test
sequence 1 ‘

- install the electronic controls in the chamber

- supply the electronic controls which there input
energizing value

- adjust the temperature of the test chamber to a
value of 40 K above the temperature rise recorded
for the surrounding the eletitronic components and
maintain this temperatu;éi%r 168 h

Chamber temperature:

48,8 °C

Test carried OUt... ...l

] normail
alternative

F.7.2

[

Test results

The circuit-breaker and the electhonic controls shall
meet the following reguirements:

- no tripping of the circuit-breaker shall occ_‘:_k__Jr/”/ :

3

AEC60047 2F
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- no operating of the electronic controls which would P
cause the circuit-breaker to trip shall occur

F.7.3 Verification of the overload releases

Following the test F.7.1, the operation of the
overioad releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

7.21.2.4 | Opening by over-current releases P

b) Opening under overload conditions :
7 1) Instantaneous or definite fime-delay operation N/A
The release shall cause tripping of the circuit-breaker N/A

with an accuracy of + 10% of the tripping current
value of the current setting for all values of current
setting of the overload release

2) Inverse timer-delay operation
At the reference temperature and at 1,05 times the  [672 A (1,05x1r) P
current setting with the conventional non-tripping Ir=1lo, lo = 1in

current, the opening release being energized on all
poles, tripping shall not oceur in less than the
conventional ime from the cold state, i.e. with the
circuit-breaker at the reference temperature

2 hours nen-tripping

Moreover, when at the end of the conventional time {831 A (1,3 x1Ir) P
the value of current is immediately raised to 1,30 Ir=1lo, lo = 1In
times the current setting, i.e. with the conventional
tripping current, fripping shall then ocour in less than
the conventional time later

At the reference temperature and at 1,05 times the {154 A (1,05 xIr) P
current setting with the conventional non-tripping Ir=0.9lo. lo =0 4ln
current, the opening release being energized on all T '
poles, tripping shall not ocour in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

Tripping time: 2 min 08 s

2 hours non-fripping

Moreover, when at the end of the conventional time {190 A (1,3 x Ir) P
the value of current is immediately raised to 1,30 Ir = 0,0lo, lo = 0,4In

times the current setting, i.e. with the conventional e
tripping current, tripping shafl then occur in less than | 11PRING time: 1 min 42 s

the conventional time lat

if a release is declared ggy the manufacturer as P
substantiafly indepen n(t{o amblent temperature,

the current values of 6 shall"gpply within the
temperature band declared by the imanufacturer,
within a tolerance of 0,3%/K "

758
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The width of the temperature band shall be at least
10 K on either side of the reference temperature

F.8.

Damp heat test

F.8.1

Test procedure

The test shal be performed according to IEC
60068-2-30 ( 12 +12 hours cycle)

Test Db temperature cycle between 25°C and
upper temperature

The upper temperature shali be 55°C + 2 °C (variant
1) and number of cycles shall be six.

The relative humidity is maintained at a high level at
the upper temperature

The test may be performed with only the electronic
controls in the test chamber

Test raSUI...ooe et it r e e e e e e s

F.8.2

Verification of the overload releases

Foliowing the test F.8.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

7.21.2.4

Opening by over-current releases

Opening under overload conditions

1)

instantaneous or definite time-delay operation

N/A

The release shall cause fripping of the circuit-breaker
with an accuracy of + 10% of the tripping current
value of the current setting for all values of current
setting of the overlvad release

N/A

2)

inverse timer-delay operation

At the reference temperature angag 1,05 fimes the
current setting with the conventjénal non-tripping
current, the opening release héing energized on all
poles, tripping shall not oceyf in less than the
conventional time from the £old state, L.e. with the
circuit-breaker at the refergnce temperature

672 A (1,05 x1r)
tr=1lg, lo = 1ln
2 hours non-tripping

the value of current is imMmediately ralsed to 1,30

Moreaver, when at the eég/éf-thg con!gniional time
fimes the current setfing, i.e. with the

conventional-~

tripping current, tripping shali then occlr in lessthan Tripping time: 2 mi\\04 s
- B
Ry \ -

the conventional time later »‘

o

831 A(1,3x1in)
ir=1lo, lo=1n
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At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional ime from the cold state, i.e. with the
circuit-breaker at the reference temperature

154 A (1,05 x Ir)
ir=0,9lo, lo =0,4In
2 hours non-tripping

P

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time later

190 A (1,3x1n
ir=0,90, lo=04In
Tripping time: 1 min 44 s

if a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

The width of the temperature band shall be at least
10 K on either side of the reference temperature

F.9.

Temperature varlation cycles at a specified rate of change

F.o.14

Test conditions

Each design of electronic controls shall be
submitted to temperature variation cycles in
according with figure F.15

The rise and fall of temperature during the rate of
variation shall be 1 K/min # 0,2 Kimin.

Their temperature, once reached, shall be
maintained for at least 2 h.

The number of cycles shall be 28.

Fo.2

Test procedure

The test shall be carried out according IEC
60068-2-14.

For the these test, the electronic controls may be
mounted inside the circyit—preakar or separately.

The electronic contrpls shall be energized to
simulate service cohditions.

Where the electionics.controls are mounted inside
the circuit-breakfer, the l\circuit shall not be

energized.

F.9.3

Test resuits \

TRF No, ?/f 0047 2F T R
. T#/— oh ._“\'_ -‘::.1'




Page 100 of 117

Report No. 3303638.50

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

The electronic controls shall meet the following
requirement.

No operation of the electronic controls which would
cause the circuit-breaker to trip during the 28 cycles
shall cocur.

F.9.4

Verification of overload releases

Foliowing the test F.8.1, the operation of the
overload rejeases of the circuii-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

72124

Opening by over-current releases

b)

Opening under overload conditions

1

Instantaneous or definite ime-delay operation

N/A

The release shall cause tripping of the

circuit-breaker with an accuracy of + 10% of the
tripping current value of the current setting for all
values of current setting of the overload release

N/A

.2)

Inverse timer-delay operation

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

672 A(1,05x1n)
Ir=1lo, lo=1In
2 hours non-tripping

Moreover, when at the end of the conventional time
the value of current is Immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time later

831 A(13xInD
Ir=1lo, lo=1in
Tripping time: 2 min 07 s

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the}re{erence temperature

154 A (1,05 x1r)
Ir=08lo, lo =0.4In
2 hours non-iripping

Moreover, when af the end of the conventional time
the value of curreht is immediately raised to 1,30
times the currenf setting, i.e. with the conventional
tripping current,ftrippjng shall then occur in less than
the conventional tipvz Iatﬁxy\

190 A{(1,3x1n)
Ir=0,9lo, lo =0,4In
Tripping fime: 1 min 40 s

If a release is &eélared by the}(\anufacturer as

substantially independent of ambient te_mper/a'ture,. -

761




Page 101 of 117

Report No. 3303638,\5

IEC 60047-2

Clause Requirement + Test

Result - Remark

Verdict

the current values of table & shall apply within the

temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

The width of the temperature band shall be at least
10 K on either side of the reference temperature

0

EC60047 2F \ e
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Annex H Individual pole short-circuit test sequence N/A
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for N/A
circuit-breakers
Annex L Circuit-breakers not fulfilling the requirements for overcurrent protection N/A
AnnexM | Modular residual current devices (without integral current breaking device) NIA
Annex N Electromagnetic compatibility (EMC)— N/A
Additional requirements and test methods for devices not covered by Annexes B, F
and M
Annex O | Instantaneous trip circuit-breakers (ICB) N/A

!

A
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TABLE 1: Heating Test (Seq |, 8.3.3.6, sample number #01C) P

Test cument (A) .o e 830 A —

AMDIENE (PCY vt enes st ses s sassenns 29,4°C —

Thermecouple Locations max. temperature rise measured, max. temperature limit,
{K) (K)
Terminal of top left phase pole 60 K 80 K
Terminal of top centre phase pole TOK 80K
Terminal of top right phase pole 79K 80K
Terminal of bottom left phase pole 68 K 80K
Terminal of bottom centre phase pole 73K 80K
Terminal of bottom right phase pole 69 K 80K
Actuator 31K 35K
Front side 28K 50 K
| side 51 K 60 K

TABLE 2: Heating Test (Seq |, 8.3.3.6, sample number #01C) P

Test CUTENt {A): ..oy 441 A —_—

AMBIENE (PC):reerrrerreseers e msensrssnsnnins 128,7 °C —

Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) (K)
Terminal of top right phase pole 41K B0 K
Terminal of top N pole 48K 80K
Terminat of bottom right phase pole 36K 80K
Terminal of bottom N pole 40K 80K

264
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TABLE 3: Heating Test {Seq |, 8.3.3.6, sample number #02B) P
Tost CUEN {A): w.evoverrmressesercmscermmsrsssimsssssssesessnns | 630 A —
AMBIENt (PCY: cornerervvsmsssermneressssmsssisssssissssssssssineeess | 28,4 °c —
Thermocouple Locations max. temperature rise measured, max, temperature limit,
(K) (K)
Terminal of top left phase pole 78K 80K
Terminal of top centre phase pole 78K 80 K
Temninal of top right phase pole 73K 80K
Terminat of bottom left phase pole 65K 80K
Terminal of bottom centre phase pole 75K 80K
Terminal of bottom right phase pole TK 80 K
Actuator 33K IBK
Front side 26 K 50K
Side 42 K 60 K
TABLE 4: Heating Test (Seq I, 8.3.4.4, sampie number #03B) P
Test et (A) .o 630 A o
AMDIENE (CCY: ovevrvvvrisrssesmmrssesssssesmrssssssssssssssessssns | 24,8 °C —
Thermocouple Locations max. temperature rise measured, max. temperature fimit,
() (K)
Terminal of top left phase pole 43K BOK
Terminal of top centre phase pole 58 K 80K
Terminal of top right phase pole 43K 80K
Terminal of bottom left phase pole 47K 80K
Terminal of bottom centre phase pole 55 K 80K
Terminal of bottom right phase pole 48K 80K

TRF No. [EC60947
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TABLE 5: dielectric strength (Seq |, 8.3.3.5, sample number #01C and #02B) P
test voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected 1000 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1000 V No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Between the incoming and outgoing terminals with the 1000 V No
circuit-breaker open

supplementary information: N/A

TABLE 6: dielectric strength (Seq Il 8.3.4.3, sample number #03B and #048)

P

test voltage applied between; test potential applied (V)| breakdown / flashover
(Yes/No)

Betwsen all the terminals of the main clreuit connected 1000V No

together and the enclosure or mounting plate, with the

contacts in all normal positions of operation

Between each pole of the main circuit and the other poles 1000 V No

connected together and fo the enclosure or mounting

plate, with the contacts in all normal positions of

operation

Between the incoming and outgoing terminals with the 1000V No

clrouit-breaker open

supplementary information: N/A

#08B, #09B and #10B)

TABLE 7: dielectric strength (Seq !ll, 8.3.5.3, sample number #058B, #06B, #078,

P

test voltage applied between: test potential applied (V)| breakdown / flashover
{Yes/No)

Between all the terminals of the main circuit connected 1000 V No

together and the enclosure or mounting plate, with the

contacts in all normal positions of operation

Between each pole of the main circuit and the other poles 1000 V No

connected together and fo the enclosure or mounting

plate, with the contacts in all normal positions of

operation

Between the incoming and outgoing terminals with the 1000V No

circuit-breaker open o~

supplementary information: N;A’

766
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TABLE 8: clearance and creepage distance measurements P
clearance cl and creepage Ui (V} Uimp (kV) | requiredcl | ¢l (mm) required | der {mm)
distance dcer atfof: {mm) der (mm)
Between poles 750V 8 kv 8 mm 28,2 mm 11 mm 54,1 mm
Between live parts and parts
intended fo be earthed 750 V 8 kV 8 mm 18,0 mm 11 mm 21,9 mm
Between the contacts in the 750 V 8 kV gmm | 188mm | 1tmm | 204mm
open position
Between live parts and
actuator 750 V 8 kv 8 mm 14,2 mm 11 mm 17,5 mm
Between circuit conductors at
different voltages 750 V 8 kv 8 mm 11,3 mm 11 mm 11,3 mm
TABLE 9: Resistance to fire (Glow wire test) P
No. Description Colour Temp. °C bumning after drops support —
t(s) burning
1 Base Black 960 °C 2s No No P
2 Cover Black 960 °C 2s No No P
3 Handle Black 960 °C 2s No No P
4 Axis of moving White 260 °C Os No No P
contact
5 Box of contact White 960 °C Os No No P
TABLE 10: Resistance to tracking (tracking test) P
Specimen Verdict
Pescription i | Colour | - Drops “Thick | Burning | Current | Testvoltage
. | tmey | gmm) A M)
Base Black 50 3 mm N <05A 400V P
Cover Black 50 3mm N <05A 400V P
Handle Black 50 3mm N <0,5A 400V P
Axis of moving contact | White B0 3mm N <0,5A 400V P
Box of contact 50 3mm ,,,/f"N"‘*.‘ <(0,5A NOO \Y P
- E"\‘_
B
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Front view, 3P + N MCCB

Open view, 3P + N MCCB
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Back view, 3P + N MCCB
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PCB of electronic release, 3P + N MCCRB
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PCB of electronic releass, 3P MCCB
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Line terminal view, 3P MCCB
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Electronic overcurrent release

Box of contact
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Issued to:

Applicant: Manufacturer/Licensee:

Zhejiang Gacia Electrical Appliance Zhejiang Gacia Electrical Appliance

Co,, Ltd Co., Ltd S
545# Dongdajie, Baitawang Industrial Zone, 545# Dongdajie, Baitawang Industrial Zone

Belbaixiang, Yueqing, Zheflang, 325603, China Beibaixiang, Yueging, Zhejiang, 325603, C

Product(s} : Moulded-case circuit breaker
Trade name(s) : GACIA

Type(s)yfmodel(s) : PNB3ONE, PN630SE, PN63OHE, LNG3ONE, LNS30SE, NB3OHE

The product and any acceptable variation thereto is specified in the Ann
documents therein referred to.
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Ref. Certificate No.

CB TEST CERTIFICATE |
NL-25203
& \

IEC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES FOR
ELECTRICAL EQUIPMENT (IECEE) CB SCHEME

lesued by: DEKRA Certification B.V.
Product: hMoulded-Case Circuit Breaker
Applicant; ZHEJIANG GACIA 545# Dongdajie, Baitawang China
ELECTRICAL Industrial Zone, Beibaixiang
APPLIANCE CO. LTD. Yueging Zhejiang, 325603
Manufacturer: ZHEJANG GACIA 545# Dongdajie, Baitawang China
ELECTRICAL Industrial Zone, Belbaixiang
APPLIANCE CO.,LTD. Yueging Zhejiang, 325603 .
Factory: ZHEJIANG GACIA 545# Dongdajie, Baitawang China
ELECTRICAL industrial Zone, Beibaixiang
APPLIANCE CO.LTD. Yueqging Zhejiang, 325603
Rating and principal Ue: 400 / 415 Vae, Ui; 750 Vag, Uimp: 8 kV,
characteristics: In: 400 A, 500 A, 630 A
3P and 3P + N (unprotected N polg)
PN630HE / LNB30HE: lcu = 70 kA
PNBG30OSE / LN630SE: lcu =50 kA
PNG30NE / LNG30ONE: lcu =35 kA
lcs = 75% lcu .
See annex for further rafings
Trade mark (if any): GACIA
ModelType PNB30ONE,PNB30SE,PNE30HE, LNG30ONE, LNG30SE, LNE30HE
reference:
Additional information:
Sample of preduct 60947-2(ed.4);am1
testedto be in
conformity with 1EC: JTy

Test Report Ref. No: 3303638.50

This CB Test Certificate is issued by the National Certification Body:

DEKRA Certification B.V.
Utrechtseweg 310
P.O.Box 5185

6802 ED Amhem Ha ocHoBaHwue 4n. 36a, an. 3 ot 30r1

The Netherlands

Signed by: F.S.S8trikwerds
Date of issue; 2013-01-15
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ANNEX TO CB TEST CERTIFICATE NL-25203

Ratings:

number of poles

protected pole

rated operational voltage (Ue)
rated insulation voltage (Ui}

rated impulse withstand voltage
(Uimp)

rated current (In)

ratd operational curmnt (le)
conventional thermal current (Ith)
current rating for four-pole circuit-
breakers

rated frequency

rated ultimate short-circuit breaking
capacity (lou)

rated service short-circuit breaking
capacity (lcs)

suitable for isolation

utilization category

safety distance (screen-circuit
breaker)

instantansous release

time setting of the instantaneocus
release
inverse time delay release

time setting of the inverse time
delay release

method of mounting

EMC environment

circuit-breaker for use on phase-
earthed systems

circuit-breaker for use in IT systems
linefload terminal

connection

3P and 3P + N (unprotected N pole)
3

400/ 415 Vac

750 Vac

8 kv

400 A, 500 A 630 A
Equaltoin

Equal to In

Equai to 70%in

© 50/60Hz

PNB3CHE / LNB30HE: lcu=70 kA
PNB30SE / LNG30OSE: lcu = 50 kA
PNB30ONE / LNB30ONE: lcu = 35 kA
fcs = 75%lcu

Suitable

A

Front / Back:0 mm,

Left / Right :0 mm,

Up / Down:50 mm

Electronic type, adjustable,

im: 1,5Ir, 21r, 3ir, 41r, 5Ir, 8Ir, 7Ir, 8lr, 10Ir
Fixed

Electronic type, adjustable

page 1 of 1

ir. 0,8010, 0,92l0, 0,9310, 0,94l0, 0,950, 0,96l0, 0,87lo,

0,98lo, 1i0

io: 0,40In, 0,45In, 0,501, 0,551n, 0,63In, 0,70In, 0,80In,

0,90In, 1In
Fixed

Fixed
Aand B
NTA

N/A
Line and Load are marked

Prepared conductors $copper conductor with cable lug)




Certificate of Acceptance

To participate
in the IECEE CB Scheme — IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (ECEE)

DEKRA Certification B.V.
Meander 1051NL-6825 Arnhem MJ Netherlands
NL-6802 ED Arnhem

has been assessed and determined fo fully comply with the requirements of ISO/EC 17025; 2005-05,
The Basic Rules, IECEE 01: 2016-10 and Rules of Procedure IECEE 02: 2017-08, and the relevant IECEE CB-Scheme
Operational Documents.

DEKRA Certification B.V.

is therefore entitled to operate as a CB Testing Laboratory (CBTL) under the responsibility of DEKRA Certification B.V.as
National Certification Body (NCB) and to carry out testing within the IECEE CB Scheme for the
Scope {Product Category(ies) and Standard(s)) as listed in the relevant part of the IECEE Web Site at www.ieces.org,
and is subject to all other terms as set forth in the IECEE Basic Rules and Rules of Procedure

The IECEE membership status of this CBTL can be verified on the aforementioned site.

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30T

Kerry MelManama
Segre ary

(ECEE Exggutive
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LIpegod om ananulicky esux

noro IEC
goro IECEE

CEPTH®HUKAT 3A OIOGPEHME

na yuacrue B IECEE CB Cxema — IEC Crcrema 3a Onenxa Ha CHLOTBETCTBHETO HA
Exewrporexumecxo Odopynsane u Kovnorentu (ECEE)

JNEKPA Ceprudnxeiimss b.B.
Meangep 1051 NL-6825 Apaxem M]hxeit XonaHyms
NL-6802 EJl ApuxeM

¢ OIlcHEeHa M OlpeJieNieHa, Y& HAITB/IHO CHOTBETCTEA HA H3UCKBAHHATA Ha ISO/MEC
17025:2005-05, Ocrossure npasuna, IECEE 01:2016-10 u Ilpasunata Ha npouenypa
IECEE 02:2017-06, u ceup3anara IECEE CB-Sheme OnepaTiBHE JOKYMEHTH

. TEKPA Cepruduxeiimmen b.B.

CIEMOBATENHO AMa Tpaso fia pabotu Karo CB usnmiTRaTenHa nabopatopus (CBTL) nox,
priosonctsoro na DEKRA Certification BV xato Hanonanes Ceprudunpmpai OpraH
(NCB) 1 A2 H3BBPLIBA USITHTBEHUA B PAMKHTE Ha IECEE CB cxemara 3a o0xBara
(Kareropwst (1) npogykryt i Cranmapr (1)), n36poeHH B CHOTBETHATE HaCT OT
IECEE ye6 calita Ha www.iecee.org, 4 € TIpeAMeT Ha BCHIKH OCTaHAIH YCIOBHA, KAKTO ©
nocoueno B IECEE OcHoBEM npaBuia ¥ NpolelypHn MpaByiia.

CrarycsT Ba IECEE 32 gnenctso B To3u CBTL Moxxe /ia Objie NpOBEPEH Ha IOpECiIOMEHATHA
cailT.

g

Jara Ba n3naeane 2017-07-31
- TLO11

MMogarec: (He ce 9ere)
Kepu MaxManama
IECEE UznsngpTeiaeH cexperap
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IIneaod om auzitticku e3fd™~_

MexayHapoaHa EnekTpoTeXHudecKka KOMHCHA

sore IEC
nore IECEE

Mexuynapopua Cucrema 3a Teersane n Cepraduxanus #a Enexrporexnuyecko
O6opyasane n Kovnounenrn (IECEE)

CEPTHOUKAT 3A O4OFPEHHUE
3a yuactae 8 IECEE CB Cxema

TEKPA Tecruur Copsrcuc (Ixeiipxanr) Ko., OO
Ne 5, yi. Yanrmxuanr, ['peiir Bpumx Huagycrpuan [apk, Cesepen befikcranr, Venpxoy,
Txeiimxanr, 325603 H.P, Kuraii

¢ OLICHEHA M OIIPEICNIeHa, Y€ HAlIBIHO CHOTBEICTBA HA H3NCKBAHMATA Ha ISO/IEC
17025:2005-05, Ocsopnure npasuia, JECEE 01:2014-11 u Ilpasunara Ha nponenypa
IECEE 02:2015-06, u ceppsanara I[ECEE CB-Sheme OrniepaTHBHI NOKYMEHTH

ITEKPA Tecrunr Copeucuc (Ixeiipxanr) Ko., OO

ClIeI0BATENHO MMa IpaBo Aa pabotu karo Kuraifcka CB nsnursaressa naboparopHs noz
peroBoacTBoTO Ha DEKRA Certification BV xaro Hanuonanen Ceprudunmpan Oprau
¥ a u3phpmBa u3nmrsanms B pamxuare Ha IECEE CB cxemara 3a obxpara (Kareropug
(u) npoayxry u CranniapT (1)), n30pocHn B CHOTBETHATA YacT OT
IECEE ye6 caitta Ha www.iecee.org, ¥ € Ipe/MeT Ha BCHUKM OCTaHaN yOI0BHH, KaKTO €
nocouero B IECEE OcHOBHE NIpaBHiIa ¥ IPOLEEYPHH NpaBHIia.

Tosu ceptrukar ¢ Bannjer 1o 31 dexemspu 2017, mpe3s koeTo BpeMe ToH 1we 6p1¢
npeusaanen ot IECEE W3nsauuTennuar ceKpeTap Ipy yCTenHO 3apbpIIBaHe Ha
HOpPMAJIHO HacpodeHo 3-rojMINua Iporpama 1 NpeolieHKa, ajMUHUCTPHpaHa OT IECEE
CB cxemara.

7

Hara u uzaasane 2017-02-17
TL 241

IMonnzc: (e ce yere)
Kepn MaxManama e
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China National Accreditation Service for Conformity Assessment

ABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS L2643 )

DEKRA Quality Testing Services(Zhejiang) Co., Ltd.
No.5, Changjiang Road, Great Bridge Industrial Park,
Beibaixiang, Wenzhou, Zhejiang, China

is accredited fo ISOAEC 17025:2005 General Requiremenis for the
Competence of Testing and Calibration Laboratories(CNAS-CLO1

Accreditation Criteria for :the Competence of Testing and Calibration

Laboratories) for the competence of testing,
The scope of accreditation is detailed in the attached appendices bearing the same
registration number as above. The appendices form an integral part of this

certificate.

Date of Issue: 2015-02-15
Date of Expiry: 2018-02-14
Date of Initial Accreditation: 2006-04-25

A a
Ha ocHoBaHue un. 36a, an. 3 ot 30Tl

2

l
Signed on behalf of mﬁan al Accreditation Service
for C rmity Ajsessment

China National Accreditation Service for Confermity Assessment (CNAS) is authorifed by Ceriification and Acereditation
Administration of the People's Republic of China {CNCA) io operate the national nceredigation schemes for conformity assessment.
CNAS is the signatory te Intepnitional Laboratory Accreditation Cooperation Multilateral Rlecognition Arrangement (ILAC MRA) and
Asla Pacitic Laboratef} Acefedftation Cogperntion Multilateral Recegnifion Arvangemen{ {AFLAC MRA).

5 T S e S T




ITpeeod om ananuiicku esux

Jloro na ilac-MRA
Jloro sa CNAS

Kuraticka Hanmonanna Axpeaurauzonna Ciyx6a 3a Ouenka Ha CHOTBETCTBHETO

CEPTUOUKAT 3A AKPEJIUTAIINS HA IABOPATOPHA
(Peructpauponen Ne CNAS 12643)

TIEKPA Kyamutu Tecturr Ceppucec (xefimxanr) Ko., JITa,
Uanrxuanr Poya Ne 5, Ppuiit Bprmx Menycrpuan [1apk,

Benbauxcuanr, Yenmroy, hxeitxanr. Kutai

e axpepurupana keM ISO/IEC 17025:2005 Ocnornu m3uckBaus 3a KoMneTenuus Ha
JlaGopaTopuu 32 Tectsane u Kanubpamus (CNAS-CLO1 AxpeuTanHORHHU KpurepHH 3a
Kommerentaoct Ha Jlaboparopun 3a Tecrare n Kanubpaiiyin) 38 KOMIETEHTHOCT Ha TECTBAHE,

OGxpara Ha aKPeIHTAIHEATA € JISTAHIN3NPaH B IPUKPENeN CIHCEHK, HOCEIT ChIluL
pEruCTpaIMOHEH HoMep Kakro Popausi, MopMuTe NPUTYPKH HHTErPajiHa HacT OT TO3H
cepruduxar. .

Jata na uzaaeage: 2015-02-15
Jara na nstuuane: 2018-02-14
Tara Ha mepeoHavansa akpensragis: 2006-04-25

Tozmuc: (He ce Hete)
Tlopmucaro oT crpana na Kutaiicka Hanponanua Axpenutanuonta Ciyxba 32 Oneska Ha
CHOTBETCTBHETO

Kuraitoxara HarmoHansa Axpeapranuona Cuyxba sa Onenka Ha CpoTBEeTCTBUETO {(CNAS) e
oropuampana ot Cepruuuupama n Akpenurupaia Anvunncypaysnna Hapogua penyOinika Kurait
(CNCA) za oneprpa BaUMOHATHUTE aKPeHTALIHOHHN CHCTS chmenxa a CHOTBETCBHETO.

CNAS e noznpcaawa cTpana keM Mexyraponuara Koonepats 32 Axpejutauun Ha JlaGopatopru
CriopasyMenne 32 Baauvuo Ipusnasase (ILACMRA) m nopnncBania cTang KbM Asns Hacudux
Koonepanws 3a Axkpeauranun wa JlaGoparopuu Cnopaa}Meﬁge 3a Baaummo| [[pusnasane (APLAC MRA).

NoeCNASALZ - e 0012503

28%



CnuchbK Ha M3NUTBAHWATA OT TAROBY M3NUTAHUA,

MpoAyKToBa MHOOpMaLMA
- OcrioBHa uHdOpMaL s,
- MapKkuposka;
- MucTpykumi 3a MHCTaNaUMR, paboTa M NOAADLIKKA;
Ycnosua 3a HOpmasiHo oBcnyKBaHe, MOHTaX U TPaHCNOPT;
- Hopmanuu cepBuaHM ycaoBMS;
= YcnoBuAa no speme Ha TPAHCNOPT, CbXPaHEHNE U MOHTaX;
KOHCTPYKTUBHMW M M3UCKBAHKUA 32 NOBEOEHUE;
- KOHCTPYKTHBHMK M3MCKBaHKA,
- V3WCKBAHMA 33 noBeaeHune;
- EReKTpomarHutHa CoBMECTUMOCT;
Tecrose:
- Tunos Tect;
- PyTuHeH TecT;
- TectsaHe Ha 06pasuu;
- ChoTBETCTBME € U3UCKBAHWUATA 338 KOHCTPYKLINK;
= Marepuanu;
= ObopyasaHe;
= [lpunoeHne 3a 060pyaBaHe;
= MexXaHWYHI XapaKTePUCTHKKM Ha KNemuTe;
= [NoTebpHAaBaHE HA ePEKTUBHOCTTA Ha MHAMKaLUMATA HA TRaBHaTa
KOHTaKTHa NO3ULMA Ha 0BopyaBAHETO NOAXOAALLD 33 U30NALIUA;
=TecT 33 pasTAraHe, ycyKsaHe W orbBaHe;
- NoeepeHue
= YecToTa Ha TecTBaHe;
=T NaBHW YCNOBWA 3a TecTeaHe;
= [loBepeHKe NpY AMNCa Ha HATOBapBaaHe, HOPMANHO HATOBAPBaHe # NPK
npeToBapBaHe;
= [losefieHWE NP YCADBUA HA KbCO ChefuHeHWe,;
- EMCrTecr;

=

}




HHCTPYKIIN 3A TPAHCIIOPT, CKJIA/IMPAHE, MOHTHPAHE,
HONIbPKAHE ¥ EKCILIOATATIUSA

MEXAHIYHO HATOBAPBAHE HA KJIEMOBHTE CHEJUHEHUA

TpaucnopTHpaHe U CKRIAAHpaHe:
ABTOMAaTHYHATE OPEKHCBAYH JIAT KOPITyC TpsOBa Aa ce TPaHCIOPTHPAT B 3aB0/ICKATa CH
OIIaKOBKa, A0Ope 3aCTOTIOPEHH, 33 H30ATBAHe Ha HApaHsBAHMA Ha KOPOyca, MEXaHHIRH
TIOBPEH @ B CIEACTBHE OTKIOHEHHH OT XapaKTePHCTHKHTE U Ch3/IaBaHe Ha HeXCIaHH
YCTI0BHS 3 Hapyluapane 6€30MacHOCTTa Ha eNeKTPHIECKATa BEPHra 1 pabora.
pexscpaumTe TpAGBA Ia ce CHXPAHABAT B CYXH NOMEIIEHUS M HOPMaJIHA TeMIIEpaTypa.
1. Uncranapase ¥ o0cIyKBAKE,
1.1. Hucranapane
1.1.1. IIposepere MapKHpOBKATa 32 Aa ce yGeaure, Te ¢ B ChOTBETCTBHUE C
HOpMAaJHUTE pAGOTHH YC/10BRH.
1.1.2. IlpeBxiodeTe PHYHO HAKOJIKO IHTH ABTOMATHYHAE NPEKBCBAT 32 1A
HsMa 3aabpKane. [Ipogepete To U ce yoenere, e HsiMa BAIUMK NOBPEIH 110
HEro ¥ Torapa o HHCTAIHpaliTe.
1.1.3. ®uxcupaiiTe ABTOMATHIHNAA MPEKbCBAY HA MOHTAXKHATA IIHHA H
HATHMCHETE 32CTOHOPSBANUS MeXaAHH3BM Harope. [To To31 HadMH TOH HAMA /I3
MOJKe Jia ce 0cBOOO/ M OT MOHTaKHaTa KA, HaTtrucHere Hanomy
3aCTOIOPSBANIHS MCXAHH3bM 32 Ja U3BAINTEe ABTOMATHYHAA IPCKBCBAT.
1.1.4. CxemaTa e BKJIIOYCHA H cEMBOJA ,ON” me ce HoKaxe, KOrarToe
PBKOXBATKATA € B 32TBOPEHO NoJoxenne, CxeMaTa ¢ H3KMOISHa M CHMBOJIA
,,OFF” me ce noxaxe, KOraro ppbKOXBarkara € B OTBOPEHO MOJONEHHE.
1.1.5. BxoasmaTta JUHHSA ce CBBP3BA B FOPHATA CTPAHA HA ABTOMATHIHMA
IPEKBCBAY, 4 H3XOAAMIATA JTHHUS ce CBBP3BA B JOJHATA CTPAHA HA
npekbeBada. He pasMensiiTe CTpaluTe Ha CBBP3BAHE. Haupeuroto ceuenne Ha
MeJHUTE [POBOIHHUIM € fajeHo B Tabmina 3. IlocTapere IPOBOIHMIKTE B
OTBOPHTE 34 CBHP3BAHE, CIIC)| TOBA 3aBuiiTe BUHTA. [IpOBOINHIMTE HE ou
TpsbBaso jia ca XJaGary | Ja He e MeCTAT. He ocTaBANTE OTONEHH IPOBOAHMIM
H3BBH TEPMUHAIA 33 BPE3Ka.
1.1.6. ABTOMATHUHHMAT NPEKLCBaY 0N TPAOBAIO0 /Ia ce PEBKIIH HHKOAKO
IbTH OpEH A3 ce CBLPIKe KbM cXemaTa, MexanusMsT 1pitea 1a 591
TIOIBMIKEH, 3aciy)KaBall JoBepue U O¢3 3aasppixane.
1.2, OGcayxBane
1.2.1. IlporepeTe ABTOMATHYIHES HPEXHCBAT IO PA3IICAHAE 10 BpeMe HA
Herosara pabora. Criope/ eKCINIOATAIHOHHIS PEXHUM OTIPCIEACTE KOHTPOIHHA
TIEPHOL,
1.2.2. Cien ppexhcBaHe HA TOK HA NPETOBAPBAHC MIH TOK HA KBCO
cheauuenne, 61 TPAOBANO MEPRO 1A & OTCTPARY Ac(eKTa IPETH Ja Ce BIIH0UH
NpeKseBada, HAade TOBa MOXKe Aa aneﬁc?a 3NOMONYHHO HA H3ABPIKIIMBOCTTA

Ha IpeKseBaa.
1.2.3. He tpsbra xa mMa Boja ¥ BpoTyKTa He TPsIGBA JIa ce HOBPEXK/IA 1O
BpeMe Ha PaboTa, KOraTo e Ha CKJIa n{uy/ ?lp aHcHopTHPaHE.
2. Tpeaynpexmenus 3a 6e30IacHOCT.
2.1. He tecTBaiiTe QYHKIMATA HA MPOAYKTA, KaTO CBHP3BATE NPOBOJHAK IO
HAIPEXKEHME HETOCPEACTBEHO KM 36MATA WM KBM HyJIaTd, HHAUe TOBA IMe BB3IEHCTB

Ha JiagdTa 0e30IaCHOCT.
wu € BHHT2 0 Kpasi TAKA, 9¢ NPOBOTHUIATE /Ia He ca Xaabapu u 1a ne
(_M/7§1T, KOT'ATO T'H CBHP3BATE KHM ABTOMATHMHHS HPeKsCcBad, He ocTaBsiite &
!
—



OroJicHH IPOBOSHUIITH M3BBH OTBOPHTE HA BPE3KATA.

3. Yecto CpelaH HeR3PABHOCTH HNOBPEAN M HAYMHHM 32 OTCTPAHSBAHE TO HM.
Yecro CPEHIaHTe HCH3NPABHOCTH H HAYHHNTE 33 OTCTPAHABAHCTO HM Cca OKa3zaHH B\

Henzupasnocr Hpawnnaa Meron 3a oTCpaHABaHe 3aﬁenemﬁ\%\\\
Krco crepaenne 8 samprasanara Enumwunupaiite K5c0TO
BepHra. ChETMHEHHE
Hpexnepaya He JHedekt B MeXaHH3MA 3aMeHeTe [pORyKTa,
MOJKe JIa 3aTBOPH

Homumamsausat Tox Ha GPCKBCBAYA HE
CLOTBETCTEA HA TOKA HA TOBADA,

ITpomenere crienmdHUKaMaTa Ha
TPOAYKTa.

3arpsBaue B
rOpHAaTa 4acT.

BrHTa He IPHTHCKA [UTETHO
IIPOBOJIHHMKA HITK € Xaa6ag,

Creruere sumTal

HanpedsoTo cedenye Ha MPOBOJHIKA
© MAJIKO,

IIpomeneTe cnenuduKanmaTa Ha
NpOBOJHHUKE,

Ilpexscpaua He
MO3KE /12 M3KIOUM
IpH YCIOBHE HA
KbBCO ChEXHUHCHHE.

Ilpexncraya ¢ B HECHOTBETCTRHE ©
paGoTHHTE YCIIOBHSA Ha TOBapa,

[IpoMeHeTe crieMUKAIHITA HA
NpPOYKTa

Ilpexscraua He
OCHINECTBARA
BepuUra.

Oromenus MPOBOOHHK € TRBEPIC KBC,

Oronere NpoBOJHKKA OTHORO

Bunra He DpuTHCKA MIBTHO
MIPOBOJIHHKA WITH € XJ1abas,

Creruere punral

Mexannyno HATOBAPBAHE HA KJIEMOBHTE Che HHEHRAS
3a asmomamuyny npexveequy aam xopnyve 1004, 1604, 250A4;

Maxc. HanpesHO ceyeHHe Ha MPOBOIHHK (mm 2);
120 mm ?, T'oror npoeoaawIm (xabenn ¢ o0yska)
Inamersp Ha pesda (Mm): SMM

BepTam MoMeHT (Nm): 6Nm

5 OHTH [0 2 OTAENHH eIMHHIM 3aTarase: ['oToBr nposoxunuy (kabenu ¢ o0yBKa)

3a asmoMamuNKy Hpexbesauy aam xopnyc 6304,

Maxe. HanipeuHo CeUeHHE Ha IPOBOXHMK (mm );

2 x 240 mm %, T'oTorn mporonuum (kabeis ¢ oGyBka)
Auamersp Ha pesda (mMm): 10MM Ha KiIeMOBa BPE3KA KBM Kaber,

6 MM Ha KJIEMOBa BPE3Ka KBM NIPEKHCBaY

BEpTAm MomMeRT (Nm): 10Nm Ha xieMoBa Bph3Ka KbM Kaled,

3Nm Ha K1eMOBa BPB3KA KBM IIPEKECRAY;

5 UBTH IO 2 OTHe/HN eIMHANY 3aTsirase: I'oToBr nposoaduIm (kaGenn ¢ ofysKa)

3a asmomamuuny npexvceayy wsam xopnve 10004, 12504:

Mun, HanpeyHo ceveHre Ha NPOBOAHHK (mm ?): 16 mm?
BpTAL MOoMeHT (N/mm?); <15 N/mm? Ha HalpeuHo ceYeHre HA MPOBSIHNKA




WMHCTAJIAIIWS, PABOTA 1 PEMOHT HA ABTOMATHYHM ITPEKBCBAYN JUAT
KOPIIVC

Hucraxauns u padora
3a Ge301acHOCTTa Ha THIIETO M SICKTPHYIEcKo o0opyABane, TpaOBa Ja ce coaspart CleHUTe
HHCTPYKIHH, IPEIHU Ja IyCHETe B eKCII0ATAls ABTOMATHHHATE IPEKECBAYH JIAT KOPHyC:
- Mo, IpodeTeTe Ta3W HHCTPYKIFA 32 €KCHJIOATAIN BHUMATCIIHO IIPeid KHCTATHPaHe Ha
ABTOMATHYHH NPEKBCBAYH.

- ABTOMATHYAKTE [PEKBCBAYR JIAT KOPILYC TpAOBa Ja ce H3ION3BAT IPH HOPMAaJIHH YCIOBHS
Ha eKCIUIOATALH.

- [Iposepere BE3MOKHOCTHTE Ha IPEKECBAY 38 TOIHOTO MY IIPHIOKEHH, IpEaH
HHCTANAIVATA.

- MlaMepeTe H30IANHOHHOTO CHIPOTHBICHHE ¢ ToMomTa Ha S00V Merom Merpa npeau
uaCTANanuATa. Mamepernata croitnoct He TpsaOra ja Ob1e No-HHCKa OT

10M npu crafina remrreparypa 2045, 1 orHocuTeaHa BnaxuocT 50% no 70%. B nporusen
CITy4aif, IpeKbCBaYET TPAOBA Jla Ce W3CYLIH, M He MO3Ke JIa J{a ¢6 H3I0JI3Ba, JOKATo He
IOAOGPH CHIPOTHRIIEHE Ha H30MAIITa CEITacHO H3HCKBAHMATA.

- Uncranannsta Ha npexsceay B B30paHa IO3HIMS € BE3MOKHO, D63 RIMAHNIE BEPXY
Heropara ehekTHBHOCT. Ho onpesienieHoTo pa3cToSHEE OTIOpe, OTNONY, OTCTPAHH | OTIPE/L,
KaKTO ¥ OT JPYTHTE IPeKbCBauH ciesra qa Obe craseHo 3a GezonacHa pabora.

- IlpexneBaya MOYKE 1A ¢e MOHTHPA Ha HETIOIRHIKHA OI0pa HIH IHI09a-0a3a Che CTaHNapTHH
BHHTOBE.

- Tpabsa Aa ce BHUMaRA Ja He IONAIHAT TY>KAH IPOBOAUMH IIPEMETH B IPeKbCBaga,
KOTaTO T0 HHCTANHpATE.

- KaGenwre, M3IIoNn3sanH 3a CBHP3BaHE HAa IPEKBCBAY TPAOBa Ja Oble INTaJKH, HEHApaHECHH 1
Jia HE ca IpedyIeH: Py KH3TaNalligTa Ha IpKeheBaya 3a IpeJOoTBpaTaBaHe Ha HOBPeId Ha
HPEKbCBAY B OTKIOHCHUS OT HETOBUTE CTAHJAPTHH XaPaKTePUCTHKH. .

- Cltex KaTo HHECTATHPATe NPEKECRAYA, CIEJJHUTE ONIEPATHEHH TECTOBE €€ IIPOBEKIAT IIPEJL
Jla ce TIyCHE BepuraTa. 15 He MoXe 1a Obe IIycHaTa B eKCINIOATAIHS

JOKATO BCHUKU YCHOBHA HE €2 KOPEKTHH U TOUHH:

1) lIposepere BHUMATEIHO JATH HAMA J1d AMA TYIIH YACTHIH B TPH(DA30BATE IPOBOIHHITH 1
kabenn. [Ipemaxuere, ako uma Taxusa. IlpexbeBadsT TpaOBa Ja ce Ma3H B UHCTA CHCTOSHEE.
2) AKO IpeKbCBAYET ¢ 00OPYIBAH C SIEKTPHUSCKH AKCECOAPH UIH eNeKTpUYecK paboTeH
MEXaHH3bM, TPROBA a c¢ CBBPIKE C JONLIHHATEIHA BEPUTa C TAX B COTBETCBHE C
JIHMATpaMaTaB TEXHAYECKHS KATalloT, a CJIe/ TOBAa HPOBEPKA Ha CHOTBETCTBHETO Ha
HOMMHAIHO paOoTHO HallpeXKeHHe OT HalpelXeHne 0cBo00KAaRaHe, ITYHT B MOTOP ChC
3aXpaHBALIOTO HANPEKEHNE.

3) IpoBepka Ha TexyuTe HACTPOHKH Ha 3aIMATHTE OT HPETOBapBa. KBCO CHEIHHEHNHE,

4) Crie BCHUKH IIPOBEPKH W MHCIEKITHH, JOIIBIHUTEIHATA Bepnraﬁ ce 1a Obje IycHaTa.
Camo B T03u city4al, IpeKseBavsT MoXe J1a Obe 3aTBopeH, ciefl Kat TATA € 3aTROPEH,
5) Ppuen TecT Ha paboTa Ha NpeKbeBada: PrUHO BKIKOYBAHE U PHUYHO HIKIIGUBAHE HAKOIKO
whTH. [pexseBaynbT TpsOBa fa ce ABPIKH HOPMAJHO.

6) Enexrpuuecku TecT Ha paboTa Ha IIpeKheBada; BKIIOYBAHE OT eJICKTPHYESCKH padoTeH
MEXAHH3BM, a CIIeZ TOBa H3KJIOYBaHe OT Hero Hakoiko nbru [IpexseBavsT TpsOBa J1a ce
JBPKE HOPMAIIHO 1




Hopmpnaka
- ITo Bpeme Ha paboTa, IpeKBCBAYET CE IIPOBEPSBA IIEPHOANYHO B CHOTBETCTBHE C R
TIOCOYEHUTE NO-TOPE MIPOLEYPH,

- Howmcrere BesKo MpeKOMEpHO HATPYIIBAHE HA IPaX, 34 Ja OB/1e H30/alHATA Ha IPEKECRAT
B 1o6po cheTOAHEE, ‘

- [Iposepxa Ha ycoBHATA 33 €KCIIIOATALIMS HA IPEKBCBAYA CIIE/ BCAKO KPATKO IIPEKLCBAHE
Ha IPEKHCBAYA, CMEHETE HOB, AKO HE € B CHCTOSIHHE JIa OBJIe M3ION3BAH.

Pemonr
IIpoGnemu Morar ga BR3HHKHAT 110 BpeMe Ha HHCTANAINS, HACTPOHKA HIIH CKCINIOATANMs Ha -
npexsCeaya. Permapanero Ha mpoOneMuTe ce H3RBPINBA OT KBATK(GHIMPAHH JHHA HITH

MOKETe A ce CBEpiKeTe ¢ oduc Ha qucTpHOYTOpa, KBAETO HHKESHEPH Il BH IIOMOTHAT U 1ie
HpefOCTaBsT JOIBIHUTENHA YCIYTH,
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ETEM e efta OT BOGelTe HOMNAHUM 32 eKCTPYAMPaHE Ha anyMUHMesW Npodvn
B OrousTouHa Fapona. QcrosaHa e npes 1971 r. KaTo 4acT OT Ha#-ronemus
meTanoobpatoTealy xonguHr Ha bankanute. C Hag 40 roanwes onmt ETEM
HaMBAHO KHTEBYPa NPOLECHMTE Ha NPOEKTUPEHE W MPOU3BOACTBO Ha anyMuH1eBn
APOGIM 33 MHEYCTPUANHM NPUNOMEHNA Vi APXMTERTYPHA CUCTEMIA.

MogepHoTo ofopyasate nossoniAsa Ha ETEM aa paspatotsa
BIUCOHOTEXHOMOMVMHI 14 MPRLIM3HK Npodmy Ha 633zaTa Ha
RAWEHTCHY vdepTem#. 70% oT npoayHuMATa Ce eRCNopTUDA KM
Hap 20 gbprkask 8 EBpona ¢ NpUAoHEHIE 8 CeaHuTe oBnacTu:

CTPOMTENCTRO

MaltiMHoCTpoeHe

aBToMoBUNHa TIPOMULLNEHOCT
HopabocTpoeHe

OTONNEHWE |1 BEHTHAALMWA

CONapHy KONEKTOPK W GOTOBONTAKHHU NAHENN
MHTEPUOPEH AU3aiH

Ayl Habunum

uanomBeno obopyasaHe

PEHNAMHW ChOP'BHEHUA

CTHNBU, CHENETa ¥ ONOPHYK CLOPbHEHUA
©/1IEKTPOHHO W enexTpuiecko abopyasaHe
CTBHUE3ALUMTHY CUCTEMI W AP,
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ETEM CTAHAAPTHU ANYMHUHWUEBWK TPODIIIN

70

5 162
6 194
12 389
2 81

3 121
4 162
5 202
5 243
B 324
10 405
15 507
3 129
8 345
25 115
4 216
8 432
10 540
12 648
15 810
20 1080
5 297
25 169
3 202
4 270
5 337
6 405
8 540
12 810
15 1012
20 1350
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ETEM CTAKOAPTHA ANYMWUHKEBK MPODUAK
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ETEM CTAHOAPTHU AJTYMUHMEBK MPOGUIK
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ETEM CTAHOAPTHA ANYMUHHWEBU MPOGUAN

UlviHn

294



74

ETEM CTAHOAPTHI AAYMWHWEBH MPODKIK
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ETEM CTAHAAPTHU ANYMUHUEBK MPODINK

Kpbriv npbTr
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ETEM MPOOUAK ChC CNELMANHIA YCIIOBKMA 3A NPOOAMEA
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ETEM NPOGKUIIW CbC CRELIAATIHIA YCNOBKA 3A TIPOSAMKBA

HMpodunu

T Mpodunu
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ETEM MPODUA CbC CNELMANHWA YCACBIA 3A NPOOAHEA
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ETEM RPOGKNW ChC CAELIMAIHI YCIOBAAR 3A NPOAABA

T OptoroHanHn Tpbou

15 1.3 227

15 15 340
20 15 380
20 1 313
20 15 461
40 2 929
20 15 623
i8 2 1231
20 13 824

T KeagpatHu Tpbou
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ETEM NPO®ANM CbC CHELIMASIHY YCTIOBWA 3A MPOAAKBA
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ABTOPCKO NMpaeo

Copyright© 2017 ETEM, M edition
[n3afiHeT, CTPYHTYPaTa Y ChABPHAHMETO Ha TO3M Katanor ca oDEKT Ha aBTOPCHO MPABOo W
M3KMIOYMTENHUTE MpaBa npHHaanesar Ha Etem.
MpoMAHaTa, KorvpaxeTo, NyMHYBaHeTo WK npopaxiara Ha HacT Wik LIBNOTO CHTLPHARNE
Ha TO3W HATASOr €a HeJOMYCTYMN He3 K3pUIHOTO paspeulerme Ha ETEM.

BCAKO HEOTOPMIMPZHD U3MO3BaHE Ha Ch{bPHAHAETO MOME fia HapyLv aBTOPCHIUTE Mpasa
W ApYri 3aK0HW.

OTKa3 OT OTroBOPHOCT
ETEM He HOCK OTTOBOPHOCT 3a MeHaTHA MPeLiHK, TEXHUHECK HETOHHOCTW Y NoCneaRalLlmn

MPOMEHU B ChbPHAHWETO Ha TO3K HaTaner
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TEXHAYECKA CIIEITAOHKALIVA

Haumvenosanme Ha Marepuana: [lluaa npecyBaiy, 1paBobrBIHHE,
amymuHuesa cruias Al — 99,5 %,
ABIDKEHA 6 m.

L Onucanue Ha Mamepuaia:
Pazmepu na Koo na Tezno na eona Honycmusu omicnonenus o Gopya i
npodi npoduna | dwiicuna ( 6m ) PAIMEPU CH2TACHO USUCKOAIUAMA HAL
Kauenma

15x 3 mm 11094 0.73kg
20 x 3 mm 9030 0.97 kg
25 x 3 mm 9037 1.21kg

130x4 mm 9044 1.94 kg

140 x 4 mm 9062 2.59kg mupoumaa 0,60 mm; gebenuga £0,35 mm
40 x 5 mm 9110 3.24kg
50 x 5 mm 1 9124 4,05 kg nmpounHa +0,60 mm; nebexnna £0,35 mm
50 x 6 mm 9113 4.86 kg
60 x 6 mm 9296 583 kg mmpowaa 0,85 mm; rebenuna £0,40 mm
80 x 6 mm 9329 7.78 kg
100 x 6 mm 9142 9.72 kg
60 x 8 mm 9079 7.78 kg mpoyria 0,85 mm; xebemana £0,40 mm
80 x 8 mm 9198 10.37 kg mmpouraa 1,00 mm; xebemana £0,45 mm
100 x 8 mm 9191 /12.96 kg
120 x 8 mm 11100 /11555kg
60 x 10 mm 9080 / |9.72kg
80 x 10 mm 9186 / |12.96kg
100x 10mm | 9092 / /}1620kg mwpounHa 1,00 mm; rebesmua £0,50 mm
120x 10mm | 90957 [N944kg

3abenencra; \
1. [pemraramure npoduH ca ¢ pajyc Ha sakpprienue r = 0,3 mm.
2. JlomycrTuMHu OTICIOHEHHS 0T (OpMa K PasMepH: CHIVIACHO H3HCKBAHUAT

kY

CHOTBETHHTE rabapuTH. Y PR TR

e a4l



FiA H3uckeanun KoM W3RUMEARUAMA:
Ilapamemep H3uckeane na knuenma Ipeonoosrcenue na npou:moc)u}l
Arnymusnnesa cinae | EAl-99,5 % Al—99,5 % (EN AW-1050) N

XuMHYEH ¢HCTAB HA
ATYMHHHEBATA CINIAB!

Xunuano coovpreanue coiacHo
cmanoapm EN 753-3, ~.

min 99,5 %

995% | 5

Al

Yy
Si max 0,10 0,25 e O
Fe max 0,40 0,4 N
Cu max 0,05 0,05 .
Mn max 0,01 0,05 T
Cr max 0,01 0
In max 0,05 0,07
Mg 0,05
TIneTHOCT: 2,71 g/em’ 2,71 glem’ -
Enmexrpuuecko Max 0,0290 He pasnonazame c neobxo0umume ;
CHIPOTHBIICHHE UHCIMPYMEHMY 30 USMEPBAHE HA USUCKEAHAMA

sERUYUAA.

Mexaunaau Crvanacno cmandapm B[JC EN 755-2
CBONCTBA;
JAxocr Ha onbH 70 N/ mm? Hpodpunume we 6voam ¢ cocmonnue FO !
OtHOCHTEIHO 15% Hrocm na onvn Rm = min 60 MPa
VIBIDKCHHE Ommn.yovaoicenue Asomm=min 23 %
JABiocnnHa 6000 +30 mm 6000 +30 mm
Wznninenue a) 110 MOBBPXHOCTHTE Ha IMHKETE He | TIpoussodumens e ocuzypl usuckeanemo

TpsAOBa Ja UMa HEIHATHHH,
Pa3CIOCHHS Ha MaTepuaa,
HEMETAHH BIUTIOYBAHHS U [IETHA C
KOPO3HOHEH IIPOM3XOL.

HA Kitdenma,

0) 1O IIOBBPXHOCTHTE Ha [HHHATE HE
TpabBa 1a nMa gedieKTH KaTo
BIYILOHATHHH, APACKOTHHH, MEXYPH,
3aIIPECOBKH M JPYTH BONO00HH, npu
3aYHCTBAHETO HA KOHTO pasMepuTe
Ha MIHHATE W3j{u3ar or

JOIYCTUMHTE OTKIOHEHHSL.

Ilpouseodumens uje ocueypu usuckeanemo
HA KIUEHmda.

B) o noBBpXHOCTHTE Ha mmHKTE He | [Ipoussodumens we ocuzypu usUCKeAHemo
TpsabBa 1a ?@e JIH ¥ TBMHH Ha KIUEHNG.
IeTHA U cliefii 0T TCKHONOIHYHM
Maclia / Tpeci.
T) 0BIOTO yCyKBaHe HA IIHHATE IIpouseooumens wje ocuzypu UsUCKBaHemo
OKO0JI0 HalTEXXHATa UM OC He TpsOBa | Ha xkiuenma.
a 0bne mo-rojemvo ot 12°,
X) o0Inara HaTHKHa KPHBHHA HA Ipouseodumens we ocuzypu usUCK6anemo
MHHHTE, B KOATO ¥ /13 € [UIOCKOCT, ),Hdﬁmuem}eg.
BEJLIOUHTENHO H Ha pefpo,Tpsibsa ga- N
6B7ie MiaBHa v He TpsIOBa xa mo-~ | pd
/ roasma orT 24 mm. A
/____l.e) emoo6pasnocTTa Ha iilunute He' | poiseodumens

e

-




Iapamemvp

Hzuckeane Ha KieHmMa

Ilpeonoxcenue na npousaoc)umg\nﬂ

Tps6Ba ga Op1e To-roiisiMa OT 2 mm.

Ha KAteHmd. N\

Mapxuposka Besxka mmHa TpsOBa a Oble He moxcem 0a u3nvIHuM UCKAHEMO HA
MapKUpaHa Ha Pa3CTOSHHE HE 10~ KAUeRmaA 34 MAPKUPAHe HA npodunume.
romsmo of 20 mm OT BRHINHES |
Kpall ¢ HaNMEHOBAHHWETO HJIK JIOTOTO
Ha ITPOH3BOIHTEN, O3HAYEHUETO Ha
ajJyMHHHEBATA CIUIAB H HOMEpa Ha
naprujaTa.

OmaxoBka a) mmEKTe TpA6Ba 1a 6paaT Excmpyoupanume npogunu we 6voam o
JOCTABEHH Ha BPB3KY, IPEBEP3AHY C | ONAKOSANY HO CLEOHUL HAYUH!

QIyMHHIEBA JKHMA, C TETNIo He - ¢ xapmus Ha 6cexy peo;
noseyve oT 300 kg. , - naxema wje 6voe ONaxKosan ¢

HalnoH U nocmasen Ha Obpeend cKapa;

- mezno na naxema: 500 kg.

6) Ha BCsKa BpE3Ka TpaOBa fa Obje | Emuiema we sxnioued cleonamd
IIPUKPEICH ETHKET, Ha Kolto Tpabea | undopmayus
7a O'bJiaT HATHCAHH YETIIMBO Hali- - Jl020 HA NPOUIBOOUMENs;
MANTKO CICHHHTE JAHHH: - O3HaueHue HA aRyMUHUESamd
HAUMEHOBAHUETO WIH JIOTOTO HA ChAA8 U UCKAHOMO OM
TPOH3BOIUTENS, O3HATCHHE Ha knuenma cocmonnue (FO),
aIlyMHHHEBATA CIUIAB, PA3MEPHTE Ha - HoMepa Ha npoduna;
MIMHATA, HOMepa Ha NAPTHAATA B - pasmepume Ha WUHAMA.
CTAHAAPTA, B ChOTBETCTBHE C
KO#iTO MIMHATA ¢ IPOH3BEACHA,

Cexpanenue lunure TpsiOea Ja OBAAT Ipouseodumena uje ocuzypu USUCKeaHemo
CHXPAHSBAHY B CYXU H WICTH HA KIUEHMA,

CKHAJOBH IIOMCIICHHS,
HECHIbPIKAIIY BPEIHY H3IIaPEHUI B
Ta30Be.
Tpaucnopt ITpu TpaHCIOpTHpaHe INHHATE

TpsiOBa A3 OBAAT 3allUTEHH OT
MEXaHHYH¥ IOBPESIH, BIara 1
aKTHBHY XIMIYECKM BEiieCTRa.




I, H3uckeanus Kom 0OKyMenmayuama:

Hoxymenm

Ilpunoncenue N
{ unu mexcm )

Towno obosmavenye Ha THIA, IPOM3BOAMTENS ¥ CTPAaHA HA
MPOH3IXOM M NOCIEIHO M3aH1e Ha KaTaaora Ha
MPON3BOJMTEIIS

Hoxymenm 3a npousxod — RPUI0INCEN.

Texuuyecko onucanme, rapaHTHPaHU NapaMeTps i
XapaKTePUCTHKH, TETJI0 H JIp.

m. I — UUCKBAHUA KM UIHUMBARUIING ™S

IIpoToK0IH OT THITOBH M3NIUTRAHEA HA AHIIMHCKE FIIH
OBATapCKy €37K, IPOBEICHH OT HE3ABHCHMA H3NUTBATEIHA
nabopaTopHs — 3aBEPSHO KOIIHE, ¢ IPHI0XKEH CIMCHK Ha
OTZAEJHATE H3NTNTBAHUS — 33BEPEHO KOIIHE.

H30asane Ha DoKyMeHm 3 KAYECMEO 6
cvomeecmeue cve cmanoapma EN 10204
no mouka 3.1 b exoueauy Homep u
XUM.COCHIA8 HA NAPMUOAMA, C KOO €
npouseeoen npouna KaKmo U UaMepeHy
Mexauuyny noxazamenu. Rm; Rp0,2 u A50
mm %o. Hzsnumeanusma ce u3sopuicam 6.
navopamopusma na ,, Cmuamem " AN, —
npunoxycenue N2

WsuckpaHud 3a chXpaHeHHe ¥ TPAHCIIOPT

L{emapaunﬂ 34 BB3MOIKHOCTHTE 32 PEHHKIIMPAHS HITH 38
Had9HHa Ha MHKBHMpane

Omicanne Ha IIOTCHIAJIHATA 314X 4 34 YBCIHYaBaHC

OHaCHOCTTa B PIICKOBCTE Ha OXOJIHATa Cpead | macmbmcauxm

Ha ornarenute crraacHo HapenGa N3 / 2004 sa
KnacupUKalys Ha OTIALBINTE, H3AACHA OT MEHMCTHPA Ha

OKOJIHATa Cpe/ia H BOTHTC B MUHHCTEPA HA 31paBeoTia3sBaHeTo,

obn. /IB, 6p.44 or 25.05.2004 r.

Kparxo onmcanye Ha CHCTeMaTa 3a yIpaB/IeHHe Ha
Ka4eCTBOTO Ha IPOH3BOACTRBOTO C IPHIIOKEH cepTAdHKAT 32

BHEZIpEHA CHUCTEMA 3a YIIpaBIEHEE Ha KadecTBoto mo [SO 9001

i BJIC EN ISO 9001,

Hpunoocenue N3, npunoxcenue N4 u
npunosicerte N5

Hsrorswir: Xuska Jlokcrgopa
HOtnmen ,,TKK”

3
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Prufprotokoll N
Customer : ELEKTROGEC Specimen removal . profile no.9327 3\
Prufnorm : BDS EN 10002-1 Specimen type : order no. 99994 <)
Type and designation of : Notes... ¢ Alloy 1050 FO WO Demag %
Material : 1050 batch no.9100361
Pre-foad : 05 MPa Speed Yieldpoint : 10 MPafs
Speed E-Modulus  : 30 MPafs Prufgeschwindigkeit : 0,008 1/s
Prufergebnisse:
Rm | Rpoz | Aso E t Frn ap ’ be ’ Le 1Agt wor)| B ‘ So ko
Nr_| MPa | MPa % GPa | kN mm | mm | mm % MPa | mm* | mm

_ 1 | 69 | 25 | 251 | 80 | 692 | 10 | 10 |50,00| 23,54 |30,000]100,00] 50,00
o

" Series graph:
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Elongation in %

Statistics:

Series| Rm | Rpoz | Aso E Fr a0 bo Lo |[Agticomy| T8 So Lo
n=1|MPa |[MPa | % [ GPa | kN | mm | mm ; mm %_ 1 MPa | mm? | mm

X 62 25 251 80 6,92 10 10 | 50,00 ! 23,54 {30,000]100,00{ 60,00
s - - - - - - - - - - - -
Y] R - - - - - R - - -
’1)’_,/" ._'. \>
},/(r"‘ . ) e
- B .‘/f
e yd
‘ - 5 e
/ ‘ ) . ///
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Subject: Test Report No.

/

Sofia, llientzi Str 119 A, @& +359/2/9219111, Bl +350/2/0311239

Ref.No. Dated: 9/17/2010-

TEST REPORT No. / 00-00-10

INSPECTION CERTIFICATE EN 10204 / 3.1

/

CUSTOMER:

CUSTOMER ORDER No.

PACKING LIST Ne.

Checked by ERP systent
Al R Rpo2 | A9 |
I Gode Profile ORr:)DER Satony | Temper | Fe 8 Cu Zn Ti Mn Cr M3 | e | N ng/M
| 1
/

eng. Doksinova:
(eng. Dimitrova:

Ha ocHoBaHwue 4n. 36a, an. 3
ot 30I1




www.steelmet.bg fo:

Jleknapauus sa cboTBETICTBME

OTHOCHO!

rp.Codun, Byn. Anvenun 119 A, T 029219111, B 020311239 | Max.Ne [ara: 6/22{2011

0[] 05-01-08

I{exmapanuﬂ 34 CHOTBETCTBHC

~CTHIIMET” A/ ¢ anpec Ha ylIpaBjicHHE!
rp.Codus, k8. Boetna Pamna, Gya. Mnuennu 119A nexnapupa ,9¢ NpoAYKTET / IpoayKTHTE

npouseesern B ,,CTHIIMET” AL, 3a kouTO ce OTHACA Ta3d ACKIapallud, ¢a HPOU3BCASHH B
VCIIOBMATA HA BBBeleHa M TIOJTBDIKAHA OT NPOMBBOAUTENS CHCTEMA 3a NPOM3BOJCTBEH
KOHTPON H € B CHOTRETCTBUE CHC CIISIAHNTC CTaHIAPTH:

EN 573 AnymMunnii ¥ adyMHHHeBH CIUIaBH. XHMH4YeH CBCTaR M ¢opMa Ha
nedbopmupanute npopyktH (1-+4 vact);

EN 755 AnymuHuil M allyMHHHEBH CTIUTABH. I[Ipecysann npeTy, TpEOH ¥ npoduiu (1+9
YacT};

EN 12020 Anymusmii u anymunneRd cinaed. [Ipecypamu mpenusnu mpoduam ot
crimaeu EN AW-6060 u EN AW-6063 (1+2 uacT) M CHOTBETCTBHETO € OLECHEHO CBITIACHO
Hapen6ara 3a CHIUECTBCHUTE H3MCKBAHMS KbM CTPOSXKUTE M OLCHABAHE HA CHOTBCTCTBHETO
Ha CIPOMTEHHUTE NPOAYKTH.

Hacroamara Jexnapanida ¢¢ M35aEa B'h3 OCHOBA Ha.

Ceprudukar 3a CucteMa 3a ynpapiienue Ha kauecteoro N SOF0368012, m3paneH ot Lloyd’s
Register Quality Assurance, yOCTOBEPsIB; Pl CBOTBETCTBHETO C

BS EN ISO 9001:2008/ EN ISO 9001:2008 ISO 9001:2008

Ceprudurar 3a APOM3BOJACTBEH KO %,CE” N 1857 — CPD - (1346, wmsnageH oT
notuduuupan opran OTC, yrocropepgsa BETCTBHETO ¢

EN 15088:2005 (Hp JoxkeHne ZA)

HPOHSBG,[[CHHTG npo«bmm ca ¢ OBIrapcku MpoUsXoz,

,H,cxnapnpam, e Mt © W3BECTHA OTIOBOPHOCTTA, KOSTO Hoest ¢hrmacHo AL 313 or HK.

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I

Cmp.1om 1

4%




" EJ

NP BRI

[AMA TOKOBIW WIMEPBATESHI TPAHCOOPMATOPH HH THN CT-1, CT-2, CT-3 K CT-4

FEOEDOHI A KODTAKTIR

RALIET I

Lo rnseasi ted

Ty, ey

(5743 145 -
OFFA3 142 -
TR/ 4t -
Pancditacerpeinp URTI3 S50,

6]
4
B
A

E-mail : etpromemz@mbon infotel g

IPOM EM3 " QOJi I'PAJL IHABJA

TV NORD

RS
e b

Tahnyui 3.
Npoanaso HaiauooHo Wrac va  [Hommianna  HosmHanod HomwnmHanch Homunnron Inaopcs
Tun CTHOWBHKE pabeTHo TOMHEUY | owHocy TOK HE TOfIM, TOR M3 AHIL ROGEIMIME HT whdsp
ipnilsn SANPOHBHWY 5n yoTORYBBOET YCTDHUKBOET na Bason.
Type |Ratet current| Ralet yollage Closs of Ralod Rated short-dimp { Raled short-thne |Securlly factor]  Berdal numbor
ratio poweor nefwork | acuurscy power tormal stavility | dinamic stavility | for apparalus
AlA LAY % VA Ith, kA idyn, kA Fs
1 7 3 ] 4 3 [3 7 ] [
05 0,72 0.2: 0.5; 0.581 5,10 60 tpn 2,5 Ith 5:;10 1210302 - XEXN
CT-1 5015 0,12 0.2;0.5;0.55}] 5;10 60 1pn 2,5 1h 5,10 1210502 - XXXX
Tapapsd 7515 0,72 0.2; 0.5; .55 5:10 60 ipn 2,5 Ith 5,10 1210752 - XXX
W 100156 0,72 0.2:05085] 65;10 60 tpn 2.5 lih 510 1211002 - XXKX
8TOpHY 5015 0,72 0.2; 0.5; D.55 5:10 60 tpn 2,510 5,90 1211502 - XAXX
CT-2
WHHE 15016 0,72 0.5 5 &0 1pn 2.6 0th 5:10 1221505 - XXXRE
30x10 200/5 0,72 0.5 ] 50 1pty 2,5 1th 5:10 1222005 - XXXX
40x10 25015 0,72 05 5 80 Ipn 2,5 lih ;10 |[1222505. XXXX
saGan 0015 0,72 0.5 5 60 Ipn 2,5 hh £ 10 1223006 - XAXX
36
c1-.13 KR 0,72 0.2;05,0551 5,10 80 1pn 2,5 Hh §:10 1253005 - XEXX
LT 400156 0,72 0.2; 0.5, 0.65 5;10 60 ipn 2,51th 5.10 1234005 - XXXX
0x10 S0016 72 0.2;0.5 0.55; 5:10 B0 lpn 2,51th 5,10 1235005 - XXXX
40x10 60015 0,72 0.2,05; 0551 5.18 B0 lpn 2,5 ith 5;18 1236005 - KXXX
i3 _
gr-3 56016 0,72 0.6;0.55 5 1) 15 60 pn 2.5 nh 5 ;10 1235005 - ANAK
UHA BO0! 5 0,73 0.5;0.65 5; 10; 15 GO 1pn 2.5 1th 5:10 1236005 - XXXX
50x10 75016 0,72 0.2: 0.5, 0.55] 510,15 60 Ilpn 254th 5,10 1237505 « XXEX
[T 8p0! % 0,72 0.2;0.5; 0.55] 5 10; 1% 6D tpn 2,51th 5;10 123B00% - XXXX
cT4 0015 0,72 0.5: 0.55 5 60 Ipn 2.5 Ith 540 1243006 - XXXX
400815 072 0.5, 0.58 5 6 ipn 2,5 Ith 5:10 1245005 - XAXX
aa 50015 0372 0.5; 0.55 5 &0 1pn 2.5 ith 5:.10 1245005 - XXXX
KB EDOIE 0,72 0.2; 0.5; 0.55{ 5. 10;15 60 lpn 2,5 Ith 5,10 1246005 - ARKX
75005 5,72 0.2; 0.5, 0,55 5;10; 15 §0 Ipn 2,5 ith 5:19 1247505 - ANKN
EOX10 BOOIS 0,72 0.2: 0.5; 0.55| 5;10; 1% ED Ipn 2.51th 5,10 JRANGE - NNNY |
106015 0,72 0.2; 0.5, 0.55] 5, 10; 15 B0 ipn 2,5 kh 5,10 [ HMMIE  RAXD
bl 1200/ 5 0,72 0.2; 0.5: 0.551 5 10, 1577, 60 ipn 2,51h 5,10 P4V HRIS - NANNY
wabon 126018 0,72 0.2; 0.5, 0.55] 6, 1035 £0 1pn 2,5 th 510 12412508 - AXNX
T3 150015 8,72 B.2; 0.5 0.55] 5 40; 15 80 Ipn 251 5110 2415005 - NNN)
vi :

Ha ocHoBaHwue 4n. 36a, an. 3
ot 300N

VIR ABH

ke TLAPHAYROB:

3t
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PEIYEAMKA BBITAPKHA
EBADAL-CIM MHCTHTYT [0 METE AT A

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

YAOCTOBEPERUWE
2A OHOBEPEH THI CPEACTBO 3A VIBMEPBAHE

Measuring Instruiment Type-approval Certificate

Ne 16.03.5100

Viapnanano Ha npowiseanTaes: LEANPOM EM3” OOA, 7P, (LaGna, yn. Hedranuik N 38
Issuad to manufacturer!

Ha ocHopaHlBe Hal un, 32, an. 1 or 3akora 33 waMeppanuaTa (A8, 6p. 46 o
I Accordance with! 2002 1., haM. 6p. 88 o1 05 ., man. 1 apon. 6p, 95 07 2005 1)

OTHeCHO! MamMepBaTener TOKOE tpaHchopMaTep THN Cr-x
In Respect of:

oAy
&
Snak 38 0R06pen THIL BG f%
Type Approval Mark: g
5100
Ve
TerHMUEOIY ¥ MATPOAOTUHHI
HapBKTERMCTUIN] NPRNTIKEHUE, HEPBR3ARIHA HalT 0T HACTOARUIOTO
Technical and metrological YAOCTUBEPEHUE 37 DAOBPEH THN CPEATTBO 38 N3MEPBANE
characteristics:
CpoK HA BAAWAKOCT! 14.03.2026 1,
\faticd until: :
BEAMCRED C& B PEFUCTRRS HA N
opoGpennTe 3a Mananssade k8
TURIOBE CPaNLTRS 38
uzepaaHe noa B 5160 ST L
Reference NE: TR
. //..,_,
flaTa 13 wBABRANE HA -
;’JQOCTOB&FENMQ'?’O e "
gppobpan Tun! 14.03.2015 8 OcHoBaNMG Jn 364 an 3
Date: ot 30M T
PERCEMATEM
3 . ' \.,.-’i 7
AANTHayH Bauwel W F :
YA . ‘\5 g f
P 1) A el

o O
~gTpatuyfe oT 3

BN




MpuAsHeRe Wbk YAGUTEGBEpeHYE 22 apobpen Tun N2 18.03.5100

ManageHo ke nporasopmnTen: ENNPOM EM3" OGLH; rp. lWabna, yn. Hedranuk NE 38

DTHOCHO! WAMEPHATENSH TOKOB ThaHcthopHaTop Tui CT-X

i, OnucaMme da Tana;

MAMEepaaTENHUTE TOKOBK TPAHCDOPMaTOPI Thh CT-2 te WANOAIBAT 35 UIMERRAHE 1 3aIUMTa
HE BREKTPUHECKA HPENM C MAKCHMANH0o PABOTHO Hanpemenne 0,72 1V,

MamepsaTenHuTe TOKOBW TpanchopMaTopd  THA CT-1 e ©uCrosT o7  Topousaned
MEFHWTONPOROA € (BPBUYHE M BTORWYHA HAMOTRM, TNOMECTEHW B RYTHA  OF RackMacs.
MarHiTonpesota e Hanpansd o7 CUIMuMess NamMapuHg, Mu-mMeTan W ﬂepmanpﬁ.- Bwpxy
M3rHMTONPOBOAS © HEMOT3HA BTOPWUHATE HAMOTKA PBEHOMEpPHO NB ULNWA abem, Toaa
DCUIYPREE ePEKTUBHOTO MarHUTHO BIAUMONERCTENE HA TBPBMUHATE W BTOPUMHATE HAaMOTRW.
BPOAT HA HEBWBKWTE HA BTODKHHATA HAMOTKE & ONPEAEns OT OTHOIERHETO MENAY NEPRNYHNR
W OBTOPHUHMA HOMWUHEAEH TOK. [MbpBsAYHA ¢ BTORWYHA HOMOTKH €a NOMEeCTeHH B KYTHHiKE OF
nracTMaca, wapaboteda oT npacTMaca Tun Tecomid MB4D NL £ ¢ «ac Ha Bb3N/8MEHARMOCT
curascHo JEC 707-V-0. HauaioTo » kpas KA BTOPUMHATE HAMOTHKE €3 WIBRAELHM Ha KheMA
PAINOAMKEHH B FOPHATE HalT Ha TPaHcopmatopa ¥ Ca 3alnTeHy © NPO3Payts TIAACTMACORE
KENANKE, KORTO-€ OTBEPAEMA KW 1MMa BLIMUNMHOCT 38 napMBupane.

NamepsaTeninTe ToKoBW Tpanchopmatopy tun CT-2, 70 CT-3 » tan CT-4 ca NpoXoAeH
THI, NPHIOASHA 33 MDHTZN 38 LIMHE Wi 38 waben. ChOTOAT C8 UT MAarHWTONROLE0S € BTORNUHE
HAMOTHA W LA MOMECTEHH B NABCTMACGEA KYTHA, N3paboTeHs oT MiacTMaca Tun Tecornid NB4aQ
NL E ¢ KARC M8 BL3NAEMEHREMOCT CurnacHo [EC 707-V-0.

MsMapBETEAMMTE TOKQBM TRANCHOPMATORKW TUN CT-% ca npefHazHaueHd 3a eKCnnoaTauni
HB 3BKPUTO, NPW HAAMOPCKa BucodkHa no 1000 m, TemnepaTypa Ha OKOAHaTa cheha 0T MHHYC
35 °C a0 45 °C wu eTHOCWTERAKE BnawxHocT go 70 %. Haonaguata CNPpsmo Mardironposonsa w
HAMOTIATE £ CYXA, € KNAC Ha TONNOYCTORHNBOCT B,

Mpw WIMEPEATENHWTE TOKDEKW TPpancdopMaTop TH CT-% UMa BLIMOWHOLT Aa ce nnombupa
RYyTHATE  Ha  TpaHcthopmatopa ¢ Uen NpepoTepaTaBade  Ha  HenpaBoMepeH AQCTBN AR
MBFHUTONPOBOAR W HAMOTKMYE., Mma BB3MOXKHOCT A Ce NACMBIPa W HENAYKATE, KOATO
NPEAnA3Ea KASMUTE HA BTOPUYHATA HaMOTKA Ha TpaHcdhopHaTopa.

2. TerHUMECKN ¥ METPOROTMMHKE XaPaKTEPUETIHKIKI

HapaKTEpUCTAKK | | Twirn Ha TpancdopMarepa
| T ers ] cve2 [ eva CT-4
MarcyManko :
paboTHo
Hanpexesne, KV
“ecroTa, H2 /.(FFJ
750; 800; 1004,
HomuHaneH 30; 50, 75; 100; 150; 200 a NG 600 1200; 1250; 1500,
nepeillen ToK, A 100; 150 250 300 il f 1500; 2000, 2500,
— —— e . 3000 RYo—
_ 0,2 0,28 . 0,2; mi 0,5 | D,2; 0,25 0,5
Knac 1A ToURDCT 0,5; 0,55 VU,J,“D,SS | 055 0,55 R
HoMuHA EH 5
BTOPUNEH TOK, .ﬂ\_ ) _ R B
MouHoeT, VA 5: 10 ‘_/E’la;\'-l,{} 5: 10; 18
—_ o, % ra - ““l\ -
IKopdMunenT na | S N FgE B8
7 CMI'WJH{'K_.'?,W 7 “ 7 | . ..7_‘ L ‘ )}F.JS, 510




NRUA0IeHr e Kb YASLTOREpEHNE 3m ogobpen far N 16.03,5100

3. Tunoso osbadenme: CT-x (CT-1; CT-2; CT-3; £1-4)

x@  NGCTagRHe ke apaily o7

4. OnmcaMuke Ha  HMectara, npepuaspanenn
METROROTHYEH KOHTPO!

s 1 - 3Rax 3a ofgolbper THN; .
& D - 3HAK 38 AbPBOHBNANHA NPOBEPKA (apra =3 A3NBNEEME).

s

cipawvie 307 3

324



PENIVEBIMKA BBIATAPHA

B’&.ﬂ?&pc}cm HHCTHTY'T G Me PO aoiuga

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AOMBNAHEMKWE N2 17.11.5100.1

KbM YAOCTOBEPEHMWE
2A OBOBPEH THN CPEACTRO 3A U3IMEPBAHE N? 16.03.5100
Measuring Instrument Type-approval Certificate-Revision 1

Wznapero Ha .
MponaBORrTEN: LENTPOM EM3" OOA, rp. Ulabaa, yn. Hedrramak N° 28
Issued to manufacturer: '

Ha ncHosaHme Hal un, 32, an.1 or 3aKoHa 23 WaMepsarnaTa
In &ccordance with:

- .
OrHocho: MIMERBATENEHY TOKOBW TPAHCHOPMBTERH THh TT-%
in Respect of;

TexnuvecHn »

METPONOFHYHY

XAPBKTEPHUCTURKS NPVNOKEHWE, HEPARARNHA YaCT 0T HaCcTeRWOTO
Technical and metrological yAOCTOBERERME 38 0A0BpEH TUIM CPEACTBO 33 UaMEpBaHe
characteristics: .

Cpox a BanMOHGCT: 14.03.2026 1.

Valid until:

CPencTBOTO 2a MIMEpPBAHE
BNKCAHO B PEricTopa Ha
opobpenuTe 3a psnonapame
TRHOBE CPEACTES 32 . o)
H3mMepsane nog NS 5100
Reference NP

Hara Ha wapasane Ha
ACTBAHEHKETD KhHM
VROCTOBEDEHKSTO 32

opofpaeH Tr 21.11.201?,}.‘1.
Dat&: l’// .\“.\ ,7
'H/ i . ‘ // -//r;
e B ! . -
’ [/ |
ZHa OCHOBAHWE 4rl. 36a, an. 3
"./;*f.OT 300
’ RN e \ o Ti7 - T
e e\ e bkl
“n\ ,/' : v _‘_M/,,/\,\.:I"

CTpaH#ua 1 o7 4




NpUAGHKERKE Ko Jonbadenne B 17,11.5100.1 wem yaocTosepenpe 82 16.03.5100

Magapeno Ha npomrssonkTen: , ENNPOM EM3” QOM, rp. Wabtna, ya, Hedanrme NE 38

OTHOCHO: NAMEPBATENEHM TOKOBY ThanchoepmaTopu T1n CT-X

ORUCRHKME H3  AOMBAHBHKETO Kb yaocToRepenuwe 33  opofipen T HE
16.03.5100: '
e b4 7.1 OnMcaHKWe Ba Twna ¢e aobapna: .
,Tpw Bposi nsnepoatenyn Tokosn Tpancthopmatopy Thin CT-x (CT-2, £T-3 w C7-4) moray
N8 ce woHTMpaT B obila naacTMacesa  KyTha. Tesn Tpadchopmatopd @ C enHzked
METPONOTMMHIL XBPBKTEPHCTURY, € MIBEASHM  HAYAND W Kpal Ha eTopmyHaTa HamoTKa (Ha
TPITE OTACSTHW TOKDRM TPAHCQOPMETOPA), CHOTBETHO B ADNHKAT WAK TOPHKAT Kpak Ha o0NaTa
KyTIHA". ' . \

e Kem T.4 Onucanse Ha mecrara, NPefHasHatueHW 33 NOCTABRWE Hd ZHaun oT
METPORDTHLEH KOHTPOA Ce foBaBsT MEeCTata 3a 3HauM BepXy o0laTa nABCTMACOBEE KYTWA
npu MoHTAX Ha 3 Gpoa Tpascdopmaropat

Ipy MoHTaX Ha 3 TpancdopMaTopr B 0OIE NAACTMACOBR KYTUR ONMCAHWETO HA TiNa i
MECTSTE, NPEAHAIHEMEHK 33 NOCTABRHE HE 3HALK 07 METPONOTWMEH KOHTPOA L& aonengat
LODWBAET CNeAHMAT KA . g

1, Onucanme Ha THnAal

Mameppatennspre TokoeW Tparchopmatopn Tdn UT-X @ W3NOAIBAT 33 M3MEPBAHE ¥
BAUUTH HE SREKTPHUECKK Mpexy ¢ makcwmande pabothoe Hanpexeniie 0,72 KV,

WamepsatenHuTe TOKoBK Tpancdopmatop Twn CT-1 ¢ CLCTORT 0T TOpOMhancw
MArHATONPOBOL € ALPYUYHE W BTOPHYHE HAaMOTKK, NOMECTERW B KYTHA 0T NAGCMSTS.

MarHWTONpoeoa®T € HanpPaeeH OT CHAKULKMEBD AaMapuHa, Mu-MeTan unu riepmanoil. Bupry
MAFHUTONPOBOAS € HAMOTBHA BTOPWUHATE HBMUTKE PaBHOMEPHO no uenus obem. Tosa
OCUrYPABa BMREKTUBHOTO MBMHWTHD BIAMMOASACTBME HA MEPBUYHATA W BTOPHUHATA HBMOTKK.
BpoaT HA HABMDKWTE Wa BTOPWYRATE HAMOTKE (e ONpRAens OT OTHOWRKWETO Mexiy
[TePBIYHKR M BTORMYHMA HOMWUHALEH TOK.

[TbpBUYHE 1 BTOPUYHA HAMOTKY C3 NOMECTENM B KyTUAKa 0T NnacyMace, wapaboreda o
nracTmaca Tdn Tecomid NB4O NL E ¢ #18C HE BRINNAMEHREMOCT chrnacHo JTEC 707-V-0.

Ha4anoTo ¥ Kpam HB STOPWYHATAE MAMOTKE €3 W3BEAEHW HA WIeMh DAsnunoxer B
FOPHATS YaCT Ha TPBHCHOPHATOPa W £a 3AaLMTeHY T NPO3PaUHE NNBCTMAc08a KaNAYKa, KDaTo
@ OTBAPAEMA ¥ MMD BLIMOKHOCT 33 nnoMbupate.

WNsmepBaTenHuTe Tokobw TpaHohopmarTopy Tun CT-2, Tun CT-3 w Tun CT-4 3 NPOXoAEH
THN, NPWIOAGHY 32 MOHTAX 38 Wk AW 23 kaben, CoCTORT (& OT MAarkuTonpoBog £ BTCRINHS
HAMOTKS ¥ CA NOMECTEHK B NARCTMAacOBa KYTHA, n3paboreda oT niacivaca Thn Tecomid NB4O
NL E ¢ Knac Ha BB3RNaMEHAEMOCT crriacHo 1EC 707-V-0, .

HameppaTeEnHUTE TOXOBW TpaHchopMaTopu Trn TT-X fa gpenﬁaaHaueww 33 @KCNAIoATALNs
W& BARPMTO, NPY HAAMOPCKE BUCOMMHA o 1000 m, TempepaTypa Ha OKONRBTA CPEAA OT MHHYC
35°C a0 45°C W oTHOCHMTERHa BRawHOCT 40 70%. CAAUMATA COPHMD MArHKTONPOBOAR ¥
HEMOTKUTE € CYXa, € KNAC Ha TONASYCToRIMBOCT B,

Mpy  WIMEPBATENHWTE TOKDBKW TpaHcdopMaTopr J
AACMBUPAT, KAKTO KYTMATa Ha TPawchopmaropa, A NPpeAoTRPaETABERE HE HETNPBBUNENEH
4OCTLA A0 MAFHMTONPUBOAS W WAMOTKMTE, Take it TNoMiupane Ha Kanaukata, KOHTO
NPeANAEBS KNeMWTE Ha s8TOpNYHaTa HAMOTKS Ha ‘rpaﬂmbopma'rop .

Tpr Bpon N3MappaTenHuTE TOKORW TPaHehopraTopy T CT-x (CT-2, CT-3 w CT-4) Horat
23 €8 MOHTMPAT 8 00lE NNacTHMacosa KS‘/-'[?#'H‘ Teaw TpanchopMaTopu 8 C eAnsrBM
METPONOTUYHI XaPBIKTERMCTIIKN, { UBBEASHIT HBYAND 1 wpafl Ha prophdHaTa BamoTha (M3
TPUTE OTAGAHNK TOROBM 1‘§JEHCL1)DD£\’IB'E:Q§ja), _w;,_"t:n'sarifrp 8 QDAMMAT WAW TOPHUAT Kpad Ha obuata

Th-¥ W3 BoImoMBorl pga e
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fipsnodeniie wem Jonknrenne N2 17, 11.5100.1 wum yaocronepsue N2 16,03.5100

Dur. 1

Bupxy 0Bwatd Kytus ce hocTasaT TeBeNnKaTa C METPONOTMVMHUTE XapakiepucThikd Ha

Hg 3zl oT

28 focrapane

TPHTE TREHCHOPMATOPE W (PEGPMMHNTE UM HOMEPS.
NpasHasHaven

4, Onucaine  Ha  wmMecTara,

HeTRoACTHYEH KOHTROM!

S
o 1 - 3uax za pRobpei Thin;
02 - Ak 3F NppHLHAYBIRA NEOBEPK
S /

CTRERUGS J a1 4

EYA




Mpunowenne ey Honvarensa N2 17.11.5100.1 wum yAGCTOREpERWe W2 16.03.5100

Tpw Bpos MIMEpBATEAHW TokosWw Tpawchopmatopy Tun Cl-x (CT-2, CT-3 »n CT-4)
HOETHRARM B 0Duls ANBCTMACoBa KYTHA!

o 1 - 2Ha 3a opobper tin;
e 2 - 3Mal 33 TLPROHAYANAE NPOBEPKA (MapKa 38 3anensade),
n
4
,»—'/J' ’ //
e




BPUNROREHNE - o

“EJINPOM EM3” OO0 rpan

LT ARRIEE SN WO AR

Yoarpaabilet 5743 745~ 08
Povuvrpsoanres (5745742 - B4
Tupr. Oraen 05743 141 - B4

PureHeawenperap RT3 50 - 20
E-mail: olTicetivelpromemz.hy

TEXHMYECKO OMNUCAHUE

I'aMA TOKOBHW MBMEPBATENHHN TPAHCSOPMATOPH.
oun CT-1, CT-2, CT-3 u CT-4 33 HH mo 1000V
OIPOM3BOLCTBO HA “ EJNPOM EM3 “ QON rpapn HABIA

ToxkoBM nBMepBarenay cpaHchopMmaropu Tun CT-1; omun CT-2,
o CT-3 u owun CT-4 ca 3a BMeoxo Hanpexesnwme go 1000V =a
BBRIPeeH MOHTaX ¢ XKjac Ha wTouHocy 0.2; 0.5 wmuw 0.58 n»
HOMVRANKA MOWEHOCY o S0VA B OHanaboHA QT ROMMHANRK
Tokoze go 300038 cwrmacmo BIOC EN 61869-2:2012 u IREC 6186%-
2:2012,

Trn CT-1  ce cacrom of  ©OPOMOANSH MATHMTONPOBON C NEPRUUEA
¥ BIOPHMYAA HAMOTHKM  , INOM frduy B RymMidxa oT nanacwHaca
uapaboreRa T dactMaca  w4n Pecan - B4235 ¢ xnac Ha
BLRANaMeRgenocr ceonacHs 1EC/707 ~ v-0.

Npouseexpanure woxoey rganchopMaropM ca B OManadodHa o
30/5 A gme 150/5 A © xna ounoor 0.2, 0.5 umauw 0.5 ¢
mompoor 5VA . 10VA,

e Trp CT-2 Tun, CI-3 m Tun CT-4  ca HpoxogHu THOOBS mOKGBM
MBHMEDHTENHKY TRAanchopMaTopH ApMIONeHIT COROTESPHO  5Ha  wMHa M
xaben - CROTOET ce 0T TOPOMIUANGH WMATHHYONPOBOZ ¢ APOPMUHA
HAMOTER , [30MeOPerRM B KymsgKa  oF rprac'\'m-ﬂacza s pam_rw-x-a ow

1mca wun Pocan ~ B4235 o wnac na B%EHJIMEHWOMUCH‘ ciEnacro

TR /T0T ~ ¥~ P y

g J - A
MREEWIARNTE TOROBU rxrpaz{m}mpmaﬂopm ¢a - gq%:: nae.‘

__44ﬁii:;58fgﬂ mo 2000/5A ¢ xmac H ’TOHHO¢W ())3 s (6758 ﬂ;?ﬂ:ODw
- 5VA: 10VA u LSVA, / s (Anged B

-
-

L E e \ e\
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TESHUYECK) JAHRM Tun CT~1, Tua CP-2,Tun C-3 w Twro Cr-4

Vononnusa HA padoTa: ToxoBWTe WBMEPRITENHM TPaNCPOpHamcpy Ba cpegp-
HO HANPEXKSHHE (8 ROHTHPAT HA BaRpPWTe npH TEMnepatypa Ha OKOIRATA Cpeld
oy ~350C po +45C ¥ BUCOUMER HAD MOPCROWD DaRMMNE s 1000,

1

1. HoMMHaSAHO HANPeWaRNs - go 0,75 KV

2. Yecwowa - 50 Hz

3. HoMmHaneH OwprnHuen Tor Ipn - mo 2000 A ~

4. Hormpanes BTOpMHYEH POK Isn - 5 A

5, ®pac Ha TOWHOOE HAE REPOTC BA MepeRe -~ 0.2, 0.5, 053 ~.

6. HoMmMBANHAa HOBBOCH ~ 5, 10, 15VA

7. Hommnanen TOK Ha TepHMudna yoroirmsocs Ith, xa - 60 Ipn Qt\d

&, Homupaned mox Ha FuHamvena yoroiumeocs Idyn, <A - 2,5 1th

9., Homwmuamern xoeduuuewr xa SesopacTrocTt Fs - 5 yamw 10 -
10. Mama, » ®P BRABMCHMMOCT OF NPEROXROTO CUHOMEHME OT = 0.485 go 1,070\\x\\\:3 Z
11 HMsoelnapuss - CyxXa, KIac Ha monnoyonamamsocr B

CranpapTHUsrpany noryMenTHn: spennaero orroRaps Ha BAC EN 61869~
2:0012 u IEC 61869~2:2012.

Oy seuuxkuee TpOMEBERHANM OF v ORINPOM EMI V% 00 Tpag WeBra TOKOBI
MEMepsATSAEM  TPARCOOPMATCPH € NPSUBKASHA BpumoEHoar Ha naoumbupabne
raKmo Ha Ry®EuETa ®a  Tpanchopmaropa o Ledn npenoTBpATABRHE  HA
HEepapGuepes OOTER MO MarRuTOoNposona U caMITe HAMOTRM, TAKE U Ha
npapnazgaTa Kanauxa, Xoseo Ipennanea premiTe Ha BTODHYHANS HaRODRa
na rpanchopMaTopa.

&

Ha ocHoBaHue un. 36a, an. 3
ot 30r1

/ mﬁm.gﬁﬁPﬂéVﬁgs./

ANTHCITI N
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BBIFrAPCKH HHCTUTYT RO METPOAOMYR
BAPEKLNSA  M3AUTBAHE HA CPEACTBA 3A M3MEPBAHE, YCTPONCTBA N CLOPBKEHKAY
OTAOEN ,M3MHTBARE HA CPEACTBA 3A U3MEPBAHE"
1040 Coghusn, 6yn. I, M. Aimurpos 52 6

NPOTOKON OT W3NMWUTBAME
REB-MCH/24,02.2016 r, '

1. OGexr va uanuTeane: Toxoe namepsaTeney TpaschopmaTop TR CT-1, CT-3 1

CT" é RS,

2, Homep na sansAeHMe; AY - 000029 N2463/08,01.2016

3. Zanaurean: <ENMNPOM EM3" 004
(nMe W anpec) ¥A. oHedranuk" Ne38;
9680 rp. WABNA -
4. Npoussoputen: wENTIPOM EM3” O0f -

5. Mevon na menuraane: BAC EN 61869-1:2000 UzMepsaTenuu TpaHchopHaTopy,
Hact 1: 06wy usnckeanus
BIC £N 61869-2:7012 HMBMepasaTenHy TpaHchopuaTepu,
Hacr 2! donwhuutenny HINCKBAHMA 33 TOKOBY

TpanrchopMaTopy
N-504-01-08 Npoueaypa 3a wanursane ua M3MEPBATeNHN
TpaschopmMaTopu
6. Mfepuog » MacTo ua 15.02.2016 + 1B.02.2016 r. B naGoparopusta Ha
HanuTraMe: »ATOA EN" EOOR, rp, Wabna

7, Hanursau obpazuu; Tpanchopmarop Nei - ¢. N°1610302-282855
Tpatcdopuatop NO2 - ¢, NO16; 1502-282858
Tpancdopmatop Ne3 - ¢, ne b36002-282857
TpaHchopmarop Ne4 - o, 1 £16430002-282820
Tpancgopmatop Nes - ¢. 216430002-282821

Pesynrature B nporokona ce otHacsy ca)aa H3)

Ha ocHoBaHwue 4n. 36a, an. 3
ot 3001

HAMANNMK OTHEN NCK;

fipororosif or HBOMTBERE MOME fig Soge BRINDONSEERGAN CaMO YAROCTHD # LoMG ¢ i
/ HANBAHMK GTARN M3nHTeane na CREACTER 33 kareppane”,
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Mporoon MO3-MCh726.02, 2005

B, Texuuwsesky i METROROTMMEYK XaDBKTODR ST

Tpancdopmaropy T CT-1, CT-3 1 CT-4

Crolinorn
Ne KapaTepmormmy Tp. N21;Tp. NB2 Tp. N23 Tp. Nb4;Tp, NU5
THn CT-1 THiT CT-3 T CT-4
1. | Hiupo wa wzonaunn, kv Q7275
MaxcumanHe pabortho - !
2. 0,72 ]
Hanpesxenne, kv ~ )
3. | Homnranes nupeuved Tok, A 30; 150 6500 3000
4. | Homunanen etopuuen TOR, A 5 5 5
5, | MowHoeT u knac Ha Tounocr 0,25; 5 VA 0,25; 5 VA 1 10 VA 0,25; 5 VA
- M3HEPBATENHA HAMOTKA
6. i;tc;u;:aneﬂ TEPMUUEH Tor 60 Ty, 50 Ln 60 1,
7. i‘lOMMHEDEH Anhamuued Tok, 2,51, 2,51, 2,5 1,
Tayn
6. | HomuHansa uecToTa, Hz 50 Hz

9. Texnuuecky cpegerea nanonaEsHe NP HBNKTBAHETO!

1. ¥Ypepda za NpOBEPKE H2 TOKOBH MBMEPBATENHY TpaHchopMaTopu Tun KHT-05
{(ypeaba), TTW-5000,5 {eTanoHen Toxos tpancopmatop), HTT 50.5-1 (Tosap), ¢
(pabpuden  N#41-10 (KHT-05), 176-10 (TTH-5000.5), 59-10 HTT {50.5-1),

CBHARTENCYBO 33 kannbpupane NP046-EEN/22.04.2014 r.

Z.  lUwadpon TepuoxurponeTsp Twn HC 520, ¢ dhabpruen NETX1, ceprTudwicar sa

kanubpupane N209467/14.11.2014 r.

10, Yenosug un HaENTHUTEANeTO:

TeMnepaTypa Ha okonuata tpepa: ot 21,2°C po 21,5
OTHOCUTEAHE BARKHOCT Ha Bbaayxa: ov 56 % A0 S

11, TlipoBepeny wanurssnun;

T Touka ot BAC EN 61$69-1, GAC EN
N? no ) b1869-2 ¥ MNpoueaypa 22 wanuTeake )
peg BuA usnuteane HE MEMEDBATBNHMK TpeRChopMaTOPK £Tp.
PR ) M-504-0i-08
i N BACEN61869-1 - 1. 6.13 1
1) :1;_;?}:{:poma Tabenka ¢ TexHusecku j,ilfC EN 61868-2 — 7. 6.13.202 3

- |Bné enelg69-1; -

f\)

"WDQ?{WPE 5-504-01-08, T, 44.%?\

&
&)
MapkmpﬂBKW .| BAC EN 61860-2 - 7, 6.13,201],,
/ | Mpelieaypa nasoc;-ﬁ-os, T. 4li
-~ )
) N W

{IparokonsT oF wanuredut upire na OBe BLIDHONIRENEEN CAMDY {57
Tt )
it ’

Hyk-ar,aag;;‘fdanmmm Ha cpEae\RE A Hawe)

I
T N
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OpoToxon NE3-MCW26.02.2016 cp. 30T 8
NznuTeane Wa naguprato BAC EN 61869-1;
3. | Hanpexenue ¢ NPOMKUILAGHA YeCTOTa BAC EN 61869-2 - 7, 7.3.1 5
HE MEPBUMHATE HEBMOTKE Mpoueaypa N-504-01-08, 1. 4.1.5
Wanuteane Ha uagbpixano
BAC EN 61869-1 ~ 1. 7.3.4
4. | HENPEXeHNe C NPeMULINEHS YBeCToTa TERA g 3
H3 BTOPUUYHKTE HaMOTKH fipoueaypa M-504-01-08, 7. 4.1.
BAC EN 61869-2 ~ 71, 7.2.6
(r.7.2.6,201; 1. 7.2,6.202;
3. | ManuTaake 3a TouHoeT 7, 7.2.6.203) 35
Npoueaypa MN-504-01-08, v, 4.1.7
12. Pe3ynvaTi OT MBNWTBAHETD,
12.1 Maprupopka na Tabenkara © TéxHuecKy BRaRHK.
~ e np | MeMCKBaHe oT BAC EN 51869-1 - 7, 6.13, Wanvnnenne
p&ﬂ' BAC EN 81869-2 - 7, 6,13.202 n fipoveaypa = -
M-504-01-08, 7. 4.1.1 Tp. No1 - Tp.NE2 Tp. N¢3
Bupxy Beeku uamepsaTenan TpanchopHaTop
HIWM BLPXY Tabenka, 3Apapo 3AKpenasa KM
Hero, TpAbBa 48 ca Haseceup CReaHuTS
A3HHuW: i _ -
q UMETO HA NPOM3BOAUTENR MM ADYF 3HaK, ND EANPOM EM3 004,
" | xOMTD necHo Moxe Aa fvae npenTrhuumpan; rpan Wabna
- Tnn CT-1 Tun CT-1 Tvn CT-3
2. 22:?&?11%1"0 Ha THNB ¥ KASHTHUDKKIUUOHHNR 3am. NO1610 3o8. N91611 3ae. N01636
Pi , 302-282855 | 502-282858 | 002-282857
3 obneekuTe NLpBUYeY | BTOpYYUEH TOK Ha Ipn/Isn= Ipn/Isn= Ipnfisn=
" | TrancdopmaTopa; 30/5 A 150/5 A 600/5 A
4 ODABEHATA UBXOAHA MOWHOCT ¥ CLOTBETHUS Sn =5 VA 85n = 5VA Sn=5VA
. " | knac Ha TouHOCT; knac 0.28 xnac .28 gnae 0.28
5. | HOMMHBAHA vecToTa; fn=50 F/ fn=50 Hz fn=50 Hz
b. | MakeuManvo HanpexeHne Ha MpeXaTa; Um:ﬁ@[///a\mmo.ﬁ kV | Um=0,72 kv
Waon, vueo! 200, HKBO! Hson, nueo:
7. ] 0BABRHO HMBO KA WaoNALWISTE. 0.72/3/- kv ‘4_72/3/_ oV 0.72/3/- kv
- N .
// N
8. | obaBenusT 70K Ha TEPMUYHA yg;a‘m‘&t:,aézgjﬁ ) Ith=601pn Ith=601Ipn Ith=601pn
9. | obsimeHMAT Tok Ha AuHambhua yeToMupROCT; Idynr:%mﬁ Ith
' PR S w10
. 17'4‘ : " M 7 ‘_r//
,‘//-‘ 7, ‘ //
/ LS

SNt

OIoKONYT O HanHTEEre Ha.we/,aai Buae B1L2NPOHIBEKANEN
N gHauantnK 0TARN ManmuTBate Hy CBET

3



Viporores NE3-MOW/26.07.2016 oA or B
NE 1o Mancksane ot BAC EN 61869-1 - 7, 6,13, MamenHenue |
en BAC EN 61869-2 ~ . 6,13.202 v lpoueaypa
P M-504-01-08, 1. 4.1.1 Tp. No4 Tp. NOS
Bupxy Beexu wamepsartenen rpaMcdopMaTop
Wnh sLpXY Tabenka, 3npaBo IBKPeneNa bl
Hero, TRAbBEE 43 Co HANECSHK ChenHKTe
—___1Dnanhu:
1 UMETO Ha NPOMBBOAKTENR WX ADYT 3HaK, Nno ENNPOM EM3 00/,
" | KORTO nechn Moxe fa Suae naeHTHGRUMPEH; rpag Wabna
' Tun £T-4 . Tun CT-4
9 %:a:eiﬂmem H2 TUNa W WASHTKIDUKALMOHHIA 356, NP16430002- | a6, NO16430002-
Pi 282820 282821
3 O05BERNTE MLPBUNEH ¥ BTOPUUEH TOK Ha ipnflsn= ipnfisn=
| TpancdopuaToepa; 30D00/5 A 3000/5 A
4 0BABEHETA KAXOAHA MOLHOCT ¥ CHOTBETHUA Sn= 5 VA fn=5VA
et | kBB Ha TounoCT; gnac 0,25 wnac 0.25
5. | HoMuHANHa MecToTa) fn=50 Hz -w fn=50 Hz
6. | MAKCHMENHD HBNPEKEHHE KB MPEXKATS, Um=0.72 Um=0.72
7. | OGABEHO HIBO HA MBONALMATS, ga?gj}a'}"fic{; ;83702/5;“11
B. | 0bapeHusT TOK Ha TepMMYHA YCTORYMBOCT Ith=60Ipn Ith=860Ipn
9. | o6ABEMMAT TOK HB LUMBMUYHA YCTORHNBOCT; Idyn=2.5 Jth Idyn=2.5 ith
12.2 Mapuvposka Ha naBoguTe.
e o
‘né \'.
- N¢ ng Mancieane ot BAC EN 61869-2 - 1, 6.13.201; /”13"":“H‘?»HMe
pen Npovenypa N-504-01-08, T, 7. 4.1.1 T / T e, Tp. W83
YizsopuTe wa TpancdhopmatophTe Tpatisa Ap ‘ j
£3 MapKUpaHy TaKa, Ye Aa naeHTuhuLmuparT: /( /)
- ~ PZ; - P2;
1. THEDBHUHY ¢ BTOPMUYKK HAMOTKN, Pgl_gi#z}’/ ij;;‘ !3.;11_52
2, | OTHOCUTENHUTE NONAPHOCTH Ha HAMOTKUTE, wt” wt” Wt "
A
/
/ ~ A ShE
N% no | Wanckeane ot BAC EN 61868-2 - 7/ 6.13.201 / \ L\ VenenenRR &
pen Npouegyda I-504-01- 08, 1410 \mfmé\\\ /7“‘%/7”13 NEE
W3BoauIA 1 waﬁc@opma‘mﬁmg T;;g_ﬂﬁ&a )ﬁé/ Y 0 ,,@%th
ca May ia, ue ga” mnemmd)muypm:

e 7
PTRROALT OT nafi

7,f

aw HOME ,aa & g 3}»3npomse>man caH =
/ HEHBAHUK gmen Warnrreate sa cpeacma 38 YINEPRAHE",

)
D567 camo e \sz{bas'pem




HpoTakon NE3-WCH/26.02.2014 Cip hot 8

. P P2 Pl - P2;
Lo | e 4 : ; ’ '
] PRUMHI W BTODUUHY HamOTKY; $1-52 51.52
2. | OTHOCUTERMUTE NOAAPHOLTYH Ha HaMoTRUTS, wt = ut" "

12,6 Wanureane na HEABDMEHO Hanpamente ¢ ApoMuiuneks YecroTa Na
TLRBMYNATS HaKoTKE.

Msnursaneto e nposesetio CornacHo BAC EN 61869-1; BAC EN 61869-2 - 1. 7.3.1 1
Npoyesypa N1-504-01-08, +, 4.1.5. WanureatenHoro HanpeseHue e 3 kv: .

Nponeaxurentoctia e 60 5. ManurBatentoro Hanpexeuue ce Apunara mexy
EBLPBAHATE HAKLLO MLPBHMHE HAMOTKA M 3ema. BropuunaTta HamoTka, CELR3aHA HABRLOO, 1
Kopnyca ca saseMedu,

Tpaxcdopuatopute npesutaxs YCNEUHo M3muTsaHeTo.

12.9 Manureane va HIABPHBHO HANPEMEHNE ¢ NPOMUAEH YECTOTS Ha
. BYODUMHITE HRMOTIH,

Mannrsavero e NPOBEACHD Chrnacko BAC EN 61869-1 1. 7.34 0 MNpoueaypa -
504-01-08, 7, 4.1.5, Manurtearennoro HanpexeHie e 3 kV 1 & npunoxeno 2a 60 Mexay
KbCO CheguHERKTS MIBOAK HA BCAKA BTOPHYHA HAMOTKA W 2eMA. BOUYKK IDYTH HBMOTKY ca
CAbP3RHY 3380HO 1 ca 2azemeny, '

Tpanchopmatopire npeMuraxa YCMeWHo uanuTeaneTo,

12.10 HBanursane 2a TOMHDCT.

ManuTeanero e nposeneno cuimaci BAC EN 61869-2 - v, 7.2.6 (1. 7,2.5,201: T,
7.2.6,202; 7, 7.2.6,203) u Npoueaypa 1-504-01-08, 1, 4.1.7.

TOKOBWTE U BraosuTe TPEWKK Ha TpanchopMaropuTe ca onpeaened upes
npynaralers  Ha OnepeHUManHo- Ry nesus METOR € MINONBBAHETO HA  ETANOHMM
Tpanchopmaropn, CroiHocinte Ha TOKOBATA rpewka w  (pa30BOTO MIMecTBape He
HBABKILEBAT nocouennTe B Tabnuuu 201, 202 4 203 o BOC EN 61869-2 1 Tabnuum 2.1,
2.3 42,4 or Npouenypa N-504-01-08,

CroftnocTire Ha Tokopara rpewka 1 GasoBoTO WIMEcTBaHe Ha TpanchopmaTopuTe ¢
KAac ka ToudooT 0,2 5 ep ONpeseneHy npu crofiHocTy 1%, 5%, 20%, 100% K 120% or

S HOMUHANHIA TOK, 3a sTopKYey TOBAP 25% 1 100% o7 HoMuHanHus.
C Henocpegcreeno NPEAN USMEPBAHETO Ha rpewIKinTe Wa TokoeuTe TpanchopmaTopu
€ MABLDIICHO paBMarduTezHe Ha MarHUTONPOBOAKTE,

Peaynratire ca Aaneun B Tabnuiure fe-gony,

Honverumy crofidoctu

{cernacho BAC EN 61869-2 ~ 1. 7.2.6 1 MNpouenypaf1-504- 1-08, 1,4,1.7)
Tokora rpewia NPOUEHTH ¥ (Dha30B0 HaMeCTRaHA B HYTH 38 GTQAHOCTY OT HOM, ToK

. ’ Py “ ) o .
J— 1% 1, Shly | zo%1, 100% 1, 120% 1,
?WJCT TP sk | 5 rp. | ey [ i V.Tfp:,;*qg).ﬁsm
b % | Iminl ) % | [min) BT %~ fyin)
025 | £0,75| %40 |£0,35| #15 :
// i .-/ o ‘J

g \
e ]

o /- "\
HORE 23 Bude muanponapesga) Aebciih
C HaNamHK oTaEn Mamdraane wa cp\Rers

. ra

.
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