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2, Test Locations and Set-up

The test was performed in the Mechanical Testing Laboratory

of ABB Calor Emag Mittelspannung GmbH
Dept. LM in Ratingen

at an ambient temperature of approx. 20°C.
Test job no.: 7550027_024A

Test engineer: Keal
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3. Mechanical Operation Test
List of interlocks:

1. Withdrawable part in test-position
- Circuit-breaker ON: prevented to move the withdrawable

2. Withdrawable part in éervice-position
- Circuit-breaker ON: prevented to move the withdrawable

3. Withdrawable part between service and test position:
- prevented to switch ON the circuit-breaker

4, Withdrawable part in test-position

- Circuit-breaker OFF and earthing switch ON: prevented to move the

withdrawable part in service-position

5. Withdrawable part in test-position
- circuit-breaker ON and earthing switch ON: prevented to
part in service-position

8. Withdrawable part not in test-position
- prevented to switch ON the earthing switch

7. Withdrawable part not in test-position
- prevented to remove the removable part

Ali the above mentioned interlocks were checked. For this the circuit-breaker, the earthing switch
and the withdrawable part were operated 50 times and the removable part was removed and

inserted 25 times.

i

part in service-position

part in test-position

move the withdrawable

B A nﬂ
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DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 02e
Test Object 2-panel metal-clad air-insulated switchgear type ZS1.2 — 24 kV consisting of
- feeder panel 2000 A with vacuum circuit-breaker type VM1 2420-25,
natural ventilated
- feeder panel 1250 A with vacuum circuit-breaker type VM1 2412-25
max. ambient temperature $yma.= 40 °C,
Rated voltage U, 24 kv
Rated normal current panel " 200071250 A
Rated frequency f 50 Hz
Rated short-time withstand current Iin 25 KA (
Rated peak withstand current I 63 kA .
Rated duration of short-circuit current tin 3 s
Rated short-circuit breaking capacity at 24 k¥ I 25 kA
Max. ambient temperature 84 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Tests performed  Three-phase temperature-rise test at the rated current of 2000 A / 1250 A at
a power frequency of 50 Hz,
Measurement of the resistance of the main circuit before and after the tem-
perature rise test.

Test Specification [EC Standard 60694/2™ Ed./1996-5, clause 6.4 and 6.5
|EC Standard 60298/3" Ed./1990-12, clause 6.3 and 6.4

Test Results The 2-panel ZS1.2-type switchgear passed the above mentioned tests (
successsfully. The respective requirements are met. The test results are
tabulated on sheets 19 ta 24.

Test Date November 11" - November 12™ 2000

Client ittefspannung GmbH, D-40472 Ratingen, Germany

A

November 16" 2000

Date of Issue ratory Manager est Engineer
Total Number of Sheets: 29 Sheets (Test Report) (/ /
This lest report refers exclusively to the object lested. ABB Calor Emag Laboralorles Ratingen are accredited according to i
ABB Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No, DAT - P - 032/93 " ‘; :L_”_
to BIN ISO 9001 by DOS under Reg. No. 373-02 ST n A
With the exception of the cover sheet and any subsequent sheels mentioned thereon, this document may not be parlly copied vithout wiitleg, coggeni of Al (3 7 ,;‘\,
Calor Emag Mittelspannung GmbH Ratingen. /a‘— e
gf Loy I
R, H Ve
ABB Calor Emag Mittelspannung GmbH Ralingen Oberhausener Strate 33 f T PROE 4 (D) 21 0212;19085, . i ‘;r'H: ‘
High-Power Tesling Laboralory D - 40472 Ratingen i} 04 :} ( I U P, "mﬂ ! {0} 21 b2 129713 fep
;7 U EGy.
—_ o ) - %
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i Table of Contents
Sheet No.
Cover sheet 1
Table of Contents 2
Technical Data of Test Object Jto6
List of Drawings 7
Drawing No. GCE8010459R0102 (Switchgear, 24 kV, PW. 1000) 8
Drawing No. GCE8010457R0102 (Switchgear, 24 kV, PW. 800) 9
Drawing No. GCE7004924R0136 (Draw out VM1 24 kV in 251.2) 10
Drawing No. GCE7004924R0121 (Draw out VM1 24 kV in Z51) 11
Drawing No. GCE7005757R0102 (pole part VD4p 2420-25) 12
Drawing No. GCE7004730R0103 (pole complete VM1 24 kV 1250 A) 13
Test Arrangement and Measurement Points for Temperatures and Resistances on the
Busbars 14
Measurement Points for Temperatures and Resistances of Panel 1 15
Measurement Points for Temperatures and Resistances of Panel 2 18
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1 17
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 2 18
Measurement of the Resistance of the Main Circuit before and after the
Temperature Rise Test 19
Temperature Rise Test 2010 24
Photos of the Test Object (Photo 1 —~ Photo 8) 2510 29
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\j DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 3

Issued by an Accredited Laboratory
corresponding to EN 45001

J Technical Data of Test Object

Switchgear — Panel 1
Ratings assigned by the manufacturer

Test Object: Metal-clad air insulated swntchgear incoming panel with vacuum circuit-breaker
type VM1
Type: Z381.2
Manufacturer;  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/2016/00 (switchgear) Year of manufacture: 2000
Drawing No.: GCEB010459R0102 )
Rated voltage 24 kv (
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kV
Rated power frequency withstand vollage 50 kv
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Ratéd normal current of tee-offs 2000 A
Rated peak withstand current 83 kA
Rated short-fime withstand current 25 KA
Rated duration of short-circuit 7 3 s
Insulating medium air / vacuum
Rated functional pressure (abs. / 20°C} - kPa
Minimum functional pressure (abs. / 20°C} - kPa
Permissible values for internal arc faults:
Peak current 683 kA
Short-time current 25 kA .
Duration of short-circuit 1s (
Max. ambient air temperature ‘ 40 =C

The above mentioned switchgear panel is fully describad in the mentioned drawings.

Essential characteristics and installed devices:

The power loss of the controlgear in the low voltage compartment was simulfated by a heating resistor of
B0 W,

Current Transformers:

Manufacturer Type Year of manufacture | Insulation class
Wirges GmbH TPUS6.11 2000 E

Voltages Frequency |Sort-time withst. current | Peak withstand current
24/50/125 kv 50 Hz 25kA/3s 63 kA

Serial Nos. L1 058249, L2 058250; L3 058251

Core 1 2000/ 5 A; 15 VA, accuracy class 0.5

Core 2 2000/ 5 A; 15 VA, accuracy class 5P15

Date of receipt of test object: 30" October 2000 -

2 “E’fﬁ“f, [" f ,,'
13:? 5.‘\* Umg

l - o, FTEE
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Issued by an Accredited Laboratory
corresponding fo EN 45001
Technical Data of Test Object \\
Switchgear — Panel 2
Ratings assigned by the manufacturer
Test Object: Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker
type VM1

Type: Z51.2

Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany

Serial-No.: 7650027/2014/00 (switchgear) Year of manufacture: 2000

Drawing No.: -GCE8010457R0102
Rated voltage 24 kv
Rated lightning impulse withstand voltage 126 kV
Rated switching impuise withstand voltage - kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Rated normal current of tee-offs 1250 A
Rated peak withstand current 63 kKA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Insulating medium air / vacuum

Rated functional pressure {abs. / 20°C) - kPa
Minimum functional pressure (abs, / 20°C) - kPa

Permissible values for internal arc faults:
Peak current 63 kA
Short-time current 25 kA
Duration of short-circuit 15
Max. ambient air temperature 40 °C

The above mentioned switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed devices:

The power loss of the controlgear in the low voltage compartment was simulated by a heating resistor of
B0W. -

Current Transformers:

Manufacturer Type Year of manufacfure {Insulation class

Wirges GmbH TPUB3.11 2000 E

Voltages Frequency |Sort-time withst. current | Peak withstand current
24/50/125 kV 50 Hz 25kA/3s B3 kA

Serial Nos. L1 058240, L2 058241; L3 068242

Core 1 1250/ 5 A; 10 VA, accuracy class 0.5

Core 2 1250/ 5 A; 10 VA, accuracy class 5P15

b ’wi" iy

Date of receipt of test object: 30"™ October 2000 j;‘, h#ﬁf‘ P ﬁ]f,]ﬁ[‘ { M] '
[ é
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Technical Data of Test Object

Switching Device — Circuit-Breaker of Panel 1 J
Ratings assigned by the manufacturer
Test Object: Vasuum circuit-breaker
Type: VM1 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7560030/4006/00 Year of manufacture: 2000
Drawing No.: GCE7004824R0136 (circuit-breaker)
Vacuum interrupter:  Type: VG4-S L1: No. 00/061190, L2: No. 00/061193, L3: No. 00/061195
Drawing No.: GCET005757R0102 (pole part) (
Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-cirouit 3 s
Rated short-circuit breaking current 25 kA
D.C. component 40 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:
Peak value 41 kv
Rate of rise 0.47 kVius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 $ -C0O-3 min-CQ
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole i
Rated opening time 35..45 ms
Rated closing time 50...60 ms
Rated voltage of trip coll 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications.
Max. ambient alr temperature 40 °C

Essential characteristics:

Date of receipt of test object: 30™ October 2000
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Essential characteristics:

Date of receipt of test object: 30" October 2000

[(RX Laboratories
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 6
Issued by an Accredited Laboratory
corresponding fo EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 2
Ratings assigned by the manufacturer
Test Object: Vacuum circuit-breaker
Type: VM1 2412-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No,: 7550027/4004/00 Year of manufacture: 2000
Prawing No.: GCE7004924R0121 (circuit-breaker)
Vacuum interrupter: Type: VG4-S L1: No, 01936, L2: No. 00678, L3: No. 02130
Drawing No.: GCE7004730R0102 (pole part)
Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50760 Hz
Rated normal current 1250 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 KA
D.C. component 40 %
Rated short-circuil making current 683 kA
Rated transfent recovery voltage:
Peak value 41 kV
Rate of rise 0.47 kvius
First-pole-to-clear-factor 15
Rated operating sequence 0-0.3 5 -CO-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opening time 35..45 ms
Rated closing time 50..60 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 vV
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C

685
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List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been manufactured in fult
accordance with the following drawings. These drawings have been stamped and signed by the
manufacturer representative. The drawings has not been checked in detail by the testing authority. The
drawings are kept
X with the test documents at the test laboratory.

at the client.

Drawing no. Title (

GCE8010459R0102 index 00 | Switchgear, 24 kV, PW. 1060

GCEB8010457R0102 index 00

Switchgear, 24 kV, PW. 800

GCE7004924R0136 index 00

Draw out VM1 24 kV in Z51.2

GCE7004924R0121 index 06

Draw out VM1 24 kV in ZS1

GCE7005757R0102 index 00
GCE7004730R0102 index 09

Pole part VD4p 2420-25
pole part VD4 24 kV 1250 A
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Sheet 14

Test Arrangement and Measurement Points for Temperatures and

Resistances on the Bushars

@

{_P—-_— T i11 2x80x10r:1[m2 Cu 150 A F{
| Lo % Ty ;
| — 1
04 i | .~.| | ' F / |_ |
L ]J . ‘ e |
]m 2x80x10 mm? Cu 1x80x10 mm? Cu * | 2x80x10 mm” Cu
| - ’
| . . i
%ED G o . l
ded dod
poporyone 1| () ()| opanee
30 mm l . 5 . F" 30 mm
h __° —°
= i : ]
| . i
} panel 1 . panel 2 |
i 2000 A 1250 A }
!D » » l

LR N




Rat

e ABB Calor Emag
%g _

[(RR Laboratories

eg.~Nr.
__.DA\f-P 032/93 TEST REPORT No. HZ 236 E 06

Issued by an Accredited Laboratory
cofresponding to EN 45001

' = 6; w | JFE_@

il
@\ff ; 1j.~
@1 i
@ VM1 2420-25 ]
| b9 [ 1%
@/ | S— R 7]
L

Lt

i| 4x80x8 mm? Cu

S 2x100x10 mm? Cu ]

L ,!P.Hf' AR
JURERY U} ;

R

697



e ABB Calor Emag A P B
<~3[R3 Laboratories R EP B
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 238 E 06 Sheet 16

Issued by an Accredited Laboratory

) corresponding to EN 45001
AN A
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Measurement Points for Temperatures of Circuit-Breaker Poles Panel
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easurement Points for Temperatures of Circuit-Breaker Poles Panel
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Measurement of the Resistance of the Main Circuit \
Date of test: 119 November 2000 - before temperature rise test

12" November 2000 - after temperature rise test

Condition of test object before test: factory new panels

Ambient air temperature: before temperature rise test 22 °C
after temperature rise test 24 °C

Measurement Rasistance of the main circuit
between points pQ
{ see sheet 14 - 16} L1 L2 L3

beforefaiter | beforefafter” | beforefafter”
2 - 14 {panel 1) 56.3/66.4 53.5/536 51.6/7/51.5
13 - 25 (panel 2} 95.0/944 90.4/89.1 83.3/81.9

Remarks: " Before:  before temperature rise test
After: after iemperature rise test
Resistance measurement at direct current of. 50 A

The measurement of the resistances are carried out by Lising the thermocouples at the named measurement
points.
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Date of test:

Temperature Rise Test

11" and 12™ November 2000
Condition of test object before test: factory new panels
feeder:

two bars 100x10 mm? Cu, length about 2 m outside the panel and
four bars 80x8 mm? Cu, length about 0.8 m outside and inside the

Connections to test object:

panel
neutral points:
1. busbar outside feader panel 2 with two bars 80x10 mm’ Cu (
2. extended cable connection bars of panel 2 with one bar 80x10
mm? Cu
Duration of test: 8 h
Ambient air temperature: 261 °C
Test current: see sheet 14
Test frequency 50 Hz
Distribution of the currents of the panels:
panel or busbar current in A
phase L1 | phase L2 | phase L3 | average value
panel 1, incoming 2000 A 2002 2004 2013 2006
busbar panel 1 -2 2002 2004 2013 2006
panel 2, outgoing 1250 A 1251 1250 1252 1251

Remarks:

1, The distribution of the currents at the busbar connections of the feeder panel 2 was done by using of iron (
cores over the extended husbars.
2. The side walls of the panels and the extended busbars were cavered by expanded polystyrene sheets of
30 mm thickness.
3. The temperatures were measured by thermocouples type T. For the measurement points of the main cir-
cuit the thermocouples were inserted into holes and fixed. The measurement system determines the aver-
age value of the ambient temperatures, calculates the differences to the temperatures of all measuring
points and records the temperature rises directly.
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Permitted Temperature Rise of the Main Circuit
according 1EC 60694 table 3

Kind of measuring point

Maximum value
temperature rise at

Measuring point
(see sheet 14 to 18)

ambient air temperature
not exceeding 40 °C
cable terminal 50 3,24
Connection, bolted, Cu silver coated in air 75 13, 14, 18, 26, 27,28
Connection, boited, Cu silver coated in air in 65 8, 10,17,19
contact with insulation material class A
Connection, bolted, Cu silver coated in airin 75 4,5,22,23
contact with insulation material class E
Contact, Cu silver-coated in air 65 6,7, 9,11, 12, 15, 16, 20, 21
Continuation from sheet 20
Measuring | Panel | Description of measur- |  Kind of measuring Final Permitted
peint (see ing point point temperature | temperature
sheets 15 rise rise
and 16) K K
Front door top Access. part expected
29 1 cable compartment to be touched in 4.7 30
normal operation
Front door top Access, part expected
30 1 c.b. compariment to be touched in 5.0 30
normal operation
Front door top Access. part expected
31 1 low voltage to be touched In 7.6 30
compartment normal operation
Accessible part
32 1 Rear wall top which need not to be 14.4 40
touched in normai op.
Front door top Access. part expected
33 2 cable compartment to be touched in nor- 3.8 30
mal operation
Front door top Access. part expected
34 2 c.b. compartment to be touched In nor- 6.3 30
mal operation
Front door top Access. part expected
35 2 low voltage to be touched in nor- 8.1 30
compartment mal operation
Accessible part
36 2 Rear wall top which need not to be 11.0 40
touched in normal op.
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Deutscher
§ pheses: ABB Calo:: Emag AR EP B
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C Ryt
e, DAT 1032103 TEST REPORT No. HZ 235 L 02
Issued by an Accredited Laboratory
g corresponding to EN 45001
Test Object Three-panel arrangement of metal-clad, air insulated switchgear

type Z51.2 (1000 mm, 1000 mm, 800 mm width) equipped with
bushing plates

Rated voltage U, 24 kv
Rated normal current le 1600/1600/1000 A
Rated frequency f, 50/60 Hz
Rated short-time withstand current Ik 25 kA
Rated peak withstand current Iy 63 KA
Rated duration of shart-circuit current tx 3s
Manufacturer ABB Calor Emag Mittelspannung GmbH, Oberhausener Str, 33, ('

40472 Ratingen, Deutschland

Tests performed Testing of the behaviour of the metal-clad switchgear under conditions of
arcing due to internal faults with 25 kA - 1.0 s in different compartments of
the three panels. For further details see sheet-no. 2 to 5.

Test Specification  The test has been cairied out in accordance with the client's
instructions. Test procedure and test parameters were based on
{EC 60298/3rd Ed/1990-12, Clause 6.108, Annex AA in conjunction with
PEHLA-Recommendation No. 4 / 3.1995.
(Accessibility Type A: Metal-enclosed switchgear and controlgear
with accessibility restricted to authorized personnel anly).

Test Results The assessment of the test was carried out in accordance with
criteria 1 to 6 of the above mentioned test specifications.
For further details see sheet-no. 2to 5 and 16 to 20.

Test Date 12" and 14" December 2000

Client ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,
40472 Ratingen, Deutschland

e 0.7
19" February 2002 DW Andreas Brandt

Date of Issue Laboratory Manager Test Engineer

Total Number of Sheets: 30 Sheets 11 Oszillograms

This test repert refers exciusively 10 the object tested. ABB Calor Emag Laboratories Ratingen are accredited aczording to

ABS Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No. DAT-P-032/93 e

to DIN 1SC 9001 by DQS under Reg. No, 373.02 T e

With the exceplion of the cover sheel and any stbsequent sheets menlioned thereon, ihis document may-not.be partly copied 3;(iﬁ39‘ut written cﬁi{s@p‘tﬁof iy 1’1{"‘\
j H Ratingen. Ny Y i o X R AN

ABB Calor Emag Millelspannung GmbH Ratingen : :'.:’f },!,"'n {E f}ﬂ';’ﬁg’f’f%ﬁ “1:;_9’ ‘('f.}r'/ \’;‘ 1

h } B N [N i A
ABB Calor Emag Miltelspannung GmbH Ratingen QOberhausener Strafe 33 f {,‘[;,‘ H ;’ ;’f,i $ fP)@r‘I + 45)_{(0) 21 02.(1‘2_‘ 352 \(‘}
High-Power Tesling Laboratory 40472 Ratingen. Deutsehand_.. ..., """ pak” +49,'{0;;21 02 12474370 !
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Comments on Test Arrangement and on the Test

The test object was a three-panel arrangement of a metal-clad, air insulated switchgear type
751.2 for 24 KV, consisting of a 1000 mm width outgoing panel left-handed, of a 1000 mm width
incoming panel in centre and a 800 mm width outgoing panel right-handed. The switchgear was
installed in a room mock up with a ceiling height of approximately 3 m. The distance between the
rear wall of the switchgear and the room mock up was approximately 0.2 m. The pressure relief
took place by a top mounted pressure relief duct overcoming 1800 mm at the side wall of the left-
handed panel.

Each panel was equigped with a VD4 vacuum circuit-breaker dummy and a common earthing bar
of copper 30 x 8 mm”~.

Infeed of current was made three-phase by means of a three core cable 1 x 3 x 185 mm? through
the closed bottom of the centre panel.

For all tests black cretonne indicators (cotton fabric approximately 150 glmz) were placed in
front of and on one side of the switchgear as stated in the relevant test regulations.

During the tests the pressure gauge in the compartment under test was measured and recorded.
The tests were filmed with a high-speed video camera with a frequency of 500 framesf/s,

The evaluation of the RMS-value of the short-circuit current was made according fo the
Simpson-Formula.
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Test Results

Test-no.: HZ 235 L 02/ 03 Internal arcing test in the cable compartment of the right-handed
panel (800 mm width), ignition of arc three-phase by means of a copper wire @ 0.5 mm at the
cable terminals.

Peak short-circuit current: 59.7 kA
Short-circuit current: 24,7 kA - 1.03 s equivalent to 25.0 kKA - 1.02 s
Assessment of the test: ( '

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4},

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

» All earthing connections were still effective (Criterion No. 8).

Test-no.: HZ 235 L 02704 Internal arcing test in the cable compartment of the left-handed panel
{1000 mm width), igniticn of arc three-phase by means of a copper wire @ 0.5 mm at the cable
terminals.

Peak short-circuit current: 59.7 kKA
Short-circuit current: 24 9 kA - 1.04 s equivalent to 25.0 kA - 1.03 s
Assessment of the test: (

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

* Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

+ The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

o All earthing connections were still effective (Criterion No. 6).
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Test Results

Test-no.: HZ 235 1. 02/ 05 Internal arcing test in the circuit-breaker compartment of the right-
handed panel (800 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm
across the lower contact arms of the circuit-breaker.

Peak short-circuit current; 58.8 kKA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kA - 1.02 s

Assessment of the test:

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 06 Internal arcing test in the busbar compartment of the left-handed
panel (1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm across
the busbars.

Peak short-circuit current: 56.8 kKA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kA - 1.03 s

Assessment of the test:

s Correctly secured doors, covers, etc. did not open {Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off {Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 8).
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Test Results

Test-no.: HZ 235 L 02/ 07 internal arcing fest in the circuit-breaker compartment of the centre
panel (1000 mm width), ignition of arc three-phase by means of a copper wire ¢3 0.5 mm across
the upper contact arms of the circuit-breaker.

Peak short-circuit current: 59.6 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 KA - 1.03 s
Assessment of the test: (

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

+ Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

+ The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

» All earthing connections were still effective {Criterion No. 6),
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Assessment of the Test

Extraction of IEC 60298/3rd Ed/1990-12, Annex AA

The following criteria allow for the arcing effects.
It is to be observed:

Criterion No. 1
Whether correctly secured doors, covers, etc., do not open.

Criterion No, 2

Whether parts (of the metal-enclosed switchgear and controlgear), which may cause a hazard, do
not fly off. This includes large parts or those with sharp edges, for example, inspection windows,
pressure relief flaps, cover plates, etc.

Criterion No. 3

Whether arcing does not cause holes to develop in the freely accessible parts of the enclosure as
a result of burning or other effects.

Criterion No. 4

Whether the indicators arranged vertically do not ignite. Indicators ignited as a result of paint or
stickers burning are excluded from this assessment.

Criterion No. 5
Whether the indicators arranged horizontally do not ignite. Should they start to burn during the
test, the assessment criterion may be regarded as having been met, if proof is established of the

fact that the ignition was caused by glowing particles rather than hot gases. Pictures taken by
high-speed cameras should be produced in evidence.

Criterion No. 6

Whether all earthing connections are still effective,

Remark:

When the PEHIA-Recommendation No. 4 is stated under Test Specification in the Test Report the
results of each test were assessed by all six criteria,
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Test Object: Metal-clad, air insulated switchgear

Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear (left-handed and centre)

Type: Z51.2, 1000 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland

Serial-No.; 7550027/2027/00
7550027/2025/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 10

Rated voltage 24 kv

Rated lightning impulse withstand voltage 1256 kv

Rated power frequency withstand voltage 50 kV

Rated frequancy 50/60 Hz

Rated current {busbar) 2000 A

Rated current (tee-off) 1600 A

Rated short-circuit peak withstand current 63 kA

Rated short-time withstand current 25 KA

Rated short-circuit duration 3 s

Insulating medium air )
Rated filling pressure (abs., 20 ° C) - kPa (

Prospective values under internal-arc conditions:

Peaak withstand current 683 kA
Shont-time withstand current 25 kA
Short-circuit duration 1 s

Addltional specifications and data:
s busbars 2 x 80 mm x 10 mm / R 5 mm, Cu, insulated
s tee-off bars 2 x 80 mm x 10 mm/ R 5 mm, Cu, insulated

Date of receipt of test object: 11" December 2000
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Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear (right-handed)

Test Object: Metal-clad, air insuiated switchgear

Type: Z51.2, 800 mm width

Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2022/00 _ Year of manufacture: 2000

Drawing Nos.: See sheet-no. 10

Rated voltage 24  kV
Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated current (busbar) 2000 A
Rated current (tee-off) 1000 A
Rated short-circuit peak withstand current 63 KA
Rated short-time withstand current 25 KA
Rated short-circuit duration 3 s
Insulating medium air
Rated filling pressure (abs., 20 ° C) - kPa

Prospective values under internal-arc conditions:

Peak withstand current 63 kA
Short-time withstand current 25 kA
Short-circuit duration 1 s

Additional specifications and data;
» busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, insulated
e tee-off bars 1 x 80 mm x 10 mm / R 5 mm, Cu, insulated

Date of receipt of test object: 11" December 2000
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// Table of Drawings of Test Objects

The drawings submitted for identification of the test object were stamped and signed by the
test engineer.

The manufacturer/client has guaranteed by signature on the drawings that the equipment
submitted for tests has been manufactured in accordance with the given drawings.

A copy of the following drawing is part of this Test Report:
ZS 1.2, feeder panel 24 kV, PW.1000 GCEB010459R0101, sheet 1, index 01, (
ZS 1.2, feeder panel 24 kV, PW.800 GCEB010457R0101, sheet 1, index 01,

Type Test Arrangement (internal faulty ~ GCEP800240 sheet 1, index 00
Z51.2 — Panel 24kV
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Technical Data of Test Circuit

Test Internal fault
Oscillogram-No. HZ 235 L 02 02-07
Number of phases (clreuit) 3
Number of (test object) 3
poles/phases
Power frequency Hz, 50
Power factor COS ¢ <015
Generator| earthed via
5 kQ)
Earthing Transformer |  not earthed
Short-circuit point|  not earthed
Circuit diagram Shest no.: 16
Circuit impedance mQ =170
TRV centrol elements -
Capacitance in parallel uF -
Resistance in serles G -
Prospective TRV - -
TRV peak value u, kv -
Time co-ordinate t; us -
Time delay {4, us -
Based on kV -
Rate-of-rise kV/us -
Voltage measurements Divider
375 kQ/2kQ
Current measurements Transformer
50kA/5A

Remarks:

HZ 235 L 02 / 01: Current calibration

HZ 235 L 02
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Principle Diagram of Test Circuit

@ Generator
I

Master Breaker

Make Switch

inductance

Resistor

<’}:<;<; Current
4 4.3, Transformers

| Voltage
) Dividers

Test Object
(Switchgeatr)
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HZ 235L 02

Sheet 17

=

Condition of test
Arrangement:

Connection:

Determination of the Prospective

Short-Circuit Current

object before test: -

See shest-no. 2

Infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.

For the determination of the prospective short-circuit current the infeeding busbars of the test

plant were short-circuited and earthed outside the switchgear under test.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235102/02 7.30 kV circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 65.8 27.2 258 25.0
L2 19.6 26.9 25.9 25.1
L3 51.3 26.9 25.5 24.8
Average value 27.0 257 25.0
Equivalent duration of corresponding to a
short-circuit current 1.03 s short-circuit current of 25.0 kA

Remarks: -
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Internal Arcing Test
Condition of test object before test: Switchgear factory-new.
Arrangement: See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable (
1 x 3 x 185 mm” through the closed bottom of the centre panei.
ignition: Internal arcing test in the cable compartment of the right-handed panel
(800 mm width), ignition of arc three-phase by means of a copper wire
8 0.5 mm at the cable terminals.
Test-No.: Applied voltage {(phase-to-phase) Duration of short-
HZ 2351 02/03 7.45 kV circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 59.7 26.9 25.6 24.8
L2 18.3 26.3 25.7 24.9
L3 45.4 26.4 252 24.4
Average value 26.5 25.5 24.7 (
Equivalent duration of corresponding to a :
short-circuit current  1.02s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no,
23 to 29. The measured pressure gauge was about 42 kPa.

Assessment of the test:

¢ Correctly secured deors, covers, etc. did not open (Criterion No. 1),

» Parts of the switchgear, which may cause injury to persons, did not fly off (Critericn No. 2).

+ Arc did not cause holes to develop in the outer, freely accessible parts of the enclosurg,as a
result of burning or other effects (Criterion No. 3).

+ The indicators arranged verticaily did not ignite (Criterion Na. 4).

* The indicators arranged horizontally did not ignite (Criterion No. 5).

¢ All earthing connections were still effective (Criterion No. 8).
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Sheet 19 \

Condition of test object before test: as after test HZ 235 L 02/ 03. ,
)

Arrangement: See sheet-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1 x 3 x 1856 mm? through the closed bottom of the centre panel.

Ignition: Internal arcing test in the cable compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 across the cable terminals.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235 L 02/ 04 7.45 kV circuit current
1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 59.7 271 258 25.1
L2 20.5 26.0 25.7 25.0
L3 47.5 26.6 254 24 8
Average value 26.6 257 24.9
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 1o 29. The measured pressure gauge was about 45 kPa.

Assessment of the test:

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

« The indicators arranged horizontally did not ignite (Criterion No. 5).

« Al earthing connections were still effective (Criterion No. 8).
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Internal Arcing Test
Condition of test object hefore test: as after test HZ 235 L. 02 / 04.
Arrangement; See sheet-no.. 2

Connection: Infeed of current was made three-phase by means of a three core cable (
1 x 3 x 185 mm” through the closed bottom of the centre panel.

Ignition: Internal arcing test in the circuit-breaker compartment of the right-handed
panel (800 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the lower contact arms of the circuit-breaker.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 2351 02/05 7.45 kV circuit current
1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last ¢cycle value
kA kA KA kA
L1 58.8 26.8 253 24.5
L2 19.4 26.3 257 24.8
L3 46.4 27.0 25.6 247
Average value 26.7 25.5 24.7 (
Equivalent duration of corresponding to a :
short-circuit current 1.02 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 31 kPa.

Assessment of the test:

» Correctly secured doors, covers, etc. did not open (Criterion Nao. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

o Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects {Criterion No. 3).

* The indicators arranged verfically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

+ All earthing connections were still effective (Criterion No. 6),
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j | Internal Arcing Test

Condition of test ohject before test: as after test HZ 235 L 02/ 05.

Arrangement: See sheet-no.: 2

( Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.

Ignition: ' Internal arcing test in the busbar compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the busbars.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235 L. 02/06 7.45 kY circuit current
1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA KA
L1 56.8 26.6 25.5 247
L2 19.3 25.3 28.5 25.0
L3 44.1 26.9 24,7 24.2
( Average value 26.3 25.6 247
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 80 kPa.

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2}.

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

» The indicators arranged horizontally did not ignite (Criterion No. 5).

+ Al earthing connections were still effective (Criterion No. 6).
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Internal Arcing Test

as aftertest HZ 235 L 02/ 06.

Arrangement: See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable (
1 x 3 x 185 mm® through the closed bottom of the centre panel. ‘
Ignition: Internal arcing test in the circuit-breaker compartment of the centre panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the upper contact arms of the circuit-breaker.
Test-No.: Applied voitage (phase-to-phase) Duration of short-
HZ 2351 02/07 7.45 kV circuit current
: 1.04s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 59.6 26.7 252 2486
L2 18.7 26.7 258 25.0
L3 45.9 27.0 25.3 24.7
Average value 26.8 25.5 24.7
Equivalent duration of corresponding to a
short-circult current 1.03 s short-circuif current of 25.0 KA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 22. The measured pressure gauge was about 28 kPa.

Assessment of the test:

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2),

e Arc did not cause holes ta develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

¢ The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

+ All earthing connections were still eftective (Criterion No. 6).
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Photo No. 05
After Test HZ 235 L 02/ 04

Photo No. 06
After Test HZ 235 L 02704
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Photo No. 07
Before Test HZ 235 L 02/ 05

Photo No. 08
After Test HZ235L 02/05
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e ABB Calor Emag AL EP EP
LANRR Laboratories £ EPEP \

'Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 1
- Issued by an Accredited Laboratory C
corresponding to EN 45001 Copy-No. 1e
Test Object One feeder panel (1000 mm width) of metal-clad, air-insulated switchgear
type Z51.2 equipped with a circuit-breaker type VD4P 2420-25 and an
earthing switch type EKG-Z51-2406-275
Rated voltage U, 24 kv
Rated normal current busbar / tee-off . 2500/1600 A
Rated frequency fr 50/60 Hz
Rated peak withstand current lp 63 kA
Rated short-time withstand current Ik 25 KA
Rated duration of short-circuit current t 3 s
Rated short-circuit breaking capacity at 24 kV lse 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Tests performed Three-phase peak withstand and short-time withstand current tests of the

main circuit and the earthing switch.
For further details see sheet-no. 2.

Test Specification  The tests have been carried out in accordance with the client’s instructions.
Test procedure and test parameters were based on:
IEC 60694/2™ Ed./1996-05/Clause 6.6,
IEC 60298/3" Ed./1990-12/Clause 6.5,
IEC 60129/3" E£d./1984/Clause 6.5,
[EC 60056/4™ Ed./1987/Clause 6.5

Test Results The switchgear, the vacuum circuit-breaker and the earthing switch passed
the above mentioned peak withstand and short-time withstand current tests
successfully.

Test Date 14" September 2000

Client Emag Mittelspannung GmbH, D-40472 Ratingen

07"™ February 2002 Dr. Stéfan Géttlich Kari-Hermann Diergardt
Date of Issue Lahoratory Manager Test Engineer

g T
Total Number of Sheets: 20 Sheets {Test Report) + 6 Sheets (Osciilograms)
This lest report refers exclusively to the object tested, ABB Calor Emag Laboralories Ratingen are accredited according to
ABB Calor Emag Milielspannung GmbH is cerlified aceording EN 45001 by DATech under Reg.No. DAT-P-032/93
o DIN 150 8001 by DQS under Reg. No. 373 - 03
Wilh the exceplion of the cover sheet and any subsequent sheets mentioned thereon, this documenl may not be partly copied without wrillen consent of ABB
Calor Emag Mittelspannung GmbH Ratingen. .

!
...Phene = dg {0}/2/1 <D2\12

ABB Calor Emag Mittelspannung GmbH Ratingen Cberhausener Str. 33 7+ .
+ 49(0)21 02 124713 [

High-Power Testing Laboratory D - 40472 Ralingen
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Tests performed:

Main circuit with vacuum circuit-breaker type VD4P 2420-25

Infeed by means of copper conductors to the cable terminals of the panel.
Short-circuit bridge mounted on the bushings of busbar system outside_ the

panel.

Three-phase peak withstand current tests up to 65.8 kA and short-time
withstand current tests up to 25.5 kA - 3.03 s equivalent to 25.6 kKA~ 3 s.

(Oscillograms HZ 235 F 01 / 04 and 05)

Earthing switch type EK6-Z81-2406-275

Infeed by means of copper conductors to the cable terminals of the panel.
Short-circuit made by the earthing switch.

Three-phase peak withstand current tests up to 66.5 kA and short-time
withstand current tests up to 25.1 kA - 3.03 s equivalent to 25.2 kA -3 s.

{(Oscillograms HZ 235 F 01 / 08 and 09)

754
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Technical Data of Test Object

{Ratings assignad by the manufacturer)

Switchgear

Test Object: Metal-clad, air-insulated switchgear

Type: Z51.2 (1000 mm width)

Manufacturer; ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

Serial-No,: 07550027/2015/00 Year of manufacture: 2000

Drawing No’s.: See sheet-no. 7

Rated voltage 24 kY
Rated lightning impulse withstand voltage 1256 kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated current bushar 2500 A
Rated current tee-off 1600 A
Rated short-circuit peak withstand current 63 kA
Rated short-time withstand current 256 KA
Rated short-circuit duration 3 s
Insulating medium air
Rated filling pressure (abs., 20° C) - kPa

Prospective values under internal-arc conditions:

Peak withstand current 83 kA
Short-time withstand current 25 kA
Shert-circuit duration 1 s

Additional specifications and data:

e Current transformers 1600/ 5/ 5 A in cable compartment

Serial-no. of the transformers
Type 11 L2 L3
ABB/ TPU 865.11 058243 058244 058245

Date of receipt of test object: 12 September 2000
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DAT-P-032/93 TEST REPORT No. HZ 235 F 01
Issued by an Accredited Laboratory
cotresponding te EN 45001
— Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching device
Test Object: Vacuum circuit-breaker
Type: VD4P 2420-25

Vacuum interrupter; VG4S serigs no.: L1: G4 01196, L2: G4 01192, L3: G4 01194

Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 7008269/4002/00 Year of manufacture: 2000
Drawing No’s.: See sheet-no. 7

Rated voltage 24 kv

Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz

Rated normal current 2000 A

Rated short-circuit breaking current 25 kA

Rated short-circuit making current 63 KA

DC-component 35 %

Pole factor 1.5

Rated peak withstand current 63 KA

Rated short-time withstand current 25 kA (
Rated duration of short-circuit 3 s

Rated operating sequence 0-0.3 3-CO-3 min-CO

Rated times of circuit-breaker:

- apening time <40 ms

- closing time ~60 ms \
Number of poles 3

Number of units per pole 1

Rated auxiliary voltages:

- voltage of trip coil 220 Vv-DC

- voltage of closing coil 220 V-DC

- voltage of motor 220 V-DC

Additional specifications and data: -

Date of receipt of test object: 12" September 2000




i ™,

2 e ABB Calor Emag
AN Laboratories

Reg.-Nr
DAT-P-032/93 TEST REPORT No. HZ 235 F 01
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
{Ratings assignad by the manufacturer)
Switching device

Test Object: Earthing switch
Type: EKB-Z51-2406-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Setial-No.: 06/052/00 Year of manufacture: 2000
Drawing No’s.: See sheet-no. 7

Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kv
Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz
Rated normal current - A
Rated short-circuit breaking current - kA
Rated short-circuit making current 63 kA
DC-component ' - %
Pole factor -
Rated peak withstand current 63 KA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s

Rated operating sequence -
Rated times of earthing switch:

- opening time - ms

- closing time ' - ms

Number of poles 3 .
Number of units per pole 1

Rated auxiliary voltages:

- voltage of trip coil - V-DC
- voltage of closing coil - V-DC
- voltage of motor - V-DC

Additional specifications and data: -

Date of receipt of test object: 12" September 2000
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Table of Drawings of Test Objects \j

The drawings submitted for identification of the test object were stamped and signed by the test
engineer.

The manufacturer/client has guaranteed by signature on all drawings that the equipment submitted
for tests has been manufactured in accordance with the given drawings.

A copy of the following drawings is part of this Test Report:

1. Panel Z81.2, manufacturing type GCEB8010459R0101 according to (
24 kV, PW 1000 drawing-no. GCE8010459R0101, sheet-no. 1, index 00
2. Withdrawable circuit-breaker manufacturing type GCE7000162R1104 according to
VD4P 2420-25 drawing-no. GCE7000162R 1104, sheet-no. 5, index 02
3. Pole part manufacturing type GCE7005757R0122 according to
drawing-no. GCE7005757R0122, sheet-no. 221, index 00
4. Mechanism manufacturing type GCE7179810R0104 according to
drawing-no. GCE7179610R0104, sheet-no. 4, index 36
5. Earthing switch manufacturing type GCE7169312R0118 according to

EKB-251-2406-275 drawing-no. GCE7169312R0121, sheet-no. 1, index 24




. e ABB Calor Emag
MANRR  Laboratories

-Reg.—Nr,
DAT-P-032/93 TEST REPORT No. HZ 235 F 01

Issued by an Accredited Laboratory
corresponding 1o EN 45001

L 2
o, . _ EE] © s ([ [ o akl ;‘-"‘
R T 1 3
| XN i
-3 ] . iy 34
E ¥g i

éggg ]i =t . A _‘__? =
9E N T B e
43 R\ig g 1 ; i i NER]
& - g B -] Ly Ll p ). fap i1 ] Beibel
_. 1 15Ny Y ' ¢ LULER lﬁ LR
B 2] =
( i“ﬁ“ il g1 ff:
u'ggsif ¥ Ml e

ENEBas . : 2 3 El RE

- 5,
111
. | i
HIBH
1.33;;.

navey Dot

il s
T

dmiall by the
testing nuthority

Tt vt bean checked in
H oy
LBl SnineLmas
T T

This dozument / drawing |

A=t




A% ¥) 14 o T - T T T vl
fo)) g = k1 T 14 -
TESZ AP J-FCON N0 MEID  hirun swnstimdmprany] IL.u!..... — l...ds ] 155 S?B..:&:ES!BEAL PR ot HoL Dews 1o, T
= W wm_.molm.mwuw.o,. TLET AMPE AP OA GRiosuE | sty Ts., =l e rau...w.n.h...m...s.ull.;lib_ e | ...!....I.....i:frfl..ﬂuw_ qoﬂxnmsoﬂmuo
Q _mt _ W _ e Ty =
aamapa Cr= Pty
< ) s == 2 = J»:J
S i o i 1 “_.T
|| [Eeasse - prov——y 7
o e o T
e EL T i A L 7 \ﬂ% e @)ia
i T IR = | TR
T e s AR T P \ R '
. Gizmd pOLLY wmRIp /700 ,
"U
azrued w:? péceasll ood Supys u:uu aus.anum “ . \
JayeyoB 072 491 st apa) opbiowsil pyr soke) RPN
~— 7
- | [ ors | <238, 3dvsinn L
o . 518 923 | 1Sz b
RS 5 [ v
[ o N 1 joddL wJoj uesybs s Bumesg | | ——
U _ yeneq yOLbY 'EQLLY tany 1B Binuiusoz 75
&
o i
z _‘ n?%lj_u
T m s —
s A o
AuoynrSugeay -
aq14q gvien £
! P Teoq 16U sl
Bufwedfy [ JuanInoop sy
]

T
Or

)
T
&
i
o
k)
T
&)
1]
o
<

0
0
T
O
whud
o
Q
2
a
-

Issued by an Accredited Laboratory

corresponding to EN 45001
—
a

TEST REPORT No.

:
e _

weT /n
Bom S

srq 0 Fpaodsanso ale Evsxnm 1o¢ 0g% '
RIS 3R

; o T v . owwy g I ) _

R ) 5 - - i
13 / / < fa N -
e
3 . SLIMPY NS
K S W WL 9& o _
mu = o [Z T3 = M 3
M T ;i = E
2o : P '
2 28 : [P e < :
o o - /
]
[
<T
(]




ABB Calor Emag
Laboratories

[RX

. Oeutscher
Akkreddenungs
1 i Rat
3

Reg.-Nr.
DAT-P-032/93

Sheet 10

HZ 235 F 01

-

w
ST-OCHE S A 0104
SZ-0ErE ArgA, IS

Trmsmomemme
| B sy WY

—

K

TUA AT

¢ jaa

2 JOEUE 008 SUCHDOT
Z YOI SUST URIURDRUIE

LS 695 ADOQUISALSTD [0 SausicuoLp

LHOHR BL4B;s BRCIEDUOR R Bunsouwsg

T ¥
=
"v...Lh..u_ o T g e

Pt

e, e i)

T L4 I I 7
a3 Cun ety drill ST 4RV i NI, BRI LMD BN

e i
SRR iR

Issued by an Accredited Laboratory

corresponding to EN 45001

TEST REPORT No.

€959

- a——y

(502

FEOLE

Aaopny 2upsds
Yy 4G AP

u paRain Uasg 10U TR

Fulpauap £ USKINDOP ML,

o o spupdranod wafae 199 UL

g it R
~-dagt wnf

aurhy

T .._‘_..

|/ &
Lo et |7




(rll\
\ | T ﬂ o) T T I " I
T i _ . CL e T e, TR . RSty S hnwmd il w1 V5 g8y ¢
— S196 1330 | B FETEER D e W g el ; . et
1 | ez s, o B3uaiiv s e SR S R
%] L o Ty ’
b L] ot [ o
: Bt
In kb B T
T =
w S =
EH - T —— BT B o S by it by b b bay TR ST R Tni
i R L 0L S BB | ASHIEID HA kN PR RN ‘_u.u T,
[ oo ts

—

o e, TR SR . F / E
\ \ \ ) Lo A
y L L I / ! I
1 L HE 7 ! H

A
l o
e b |
%
g
)
3
E
Bl
E!

.,’ Y \
— T I I {) d
5 S O = E AT
© we | ._4 l@- Y /Jﬂu/ww f T h/
o o s= i i R i gy o | e ===t
N : 1 , L_@T l@%% i I
W_ L

A
] eyl
= e

5
@

ABB Calor Emag
Laboratories

Issued by an Accredited Laboratory
corresponding to EN 45001

TEST REPORT No.

TR TRy
= amysediy [l _ 4
Ratwwep

g 0 spoodsamio walie WA AL

Feeercl o Ny 9
AT doy way

ArweEar

2

Deutscher
Abkrediferungs
é Rat
VNN
Reg.-Nr
DAT-P-032/93

[N Vet

Suagine 2upsug
U AY Rep

) PIRIVY3 BaoA, 106 P9
Rutmedp franoop ],

% -
T

— -

[
}f
b




o™ ! T T w0 _ "
~ : - - H I T :
o = i 2oL AL 533 HOLIRS DRHIEVI [ becdioii] TR T i = : " —
' T ! e st w27, 943 Jaqepsshunps |z aom zaw uagnny a3 e g T | g BE g et iy EURE 044 Soury dae B0 ] ey Biuedeias i 30ud e
(0] 1l _ . — _ K _ DT Ve Moy Yo J e e e e | e b e et s Ly | i s o b S = P .5, 7 DIESSLLID
2 J ] _— il g itz umegey, |t 1 i vt 4 blaorienend e e e ek eeay o i e | 1 Lo -
B — = e SE AR e pp i ] s M g
w s.vl..! e L] e wre 3 H ) oM LG - / Salali 1wy T o
E e e — oo s.%_l.ﬂl H gy Sl LI AUl VN2 Y73 s TALIU/R/ LD Ao R I‘,i\‘w.x
E P b i [ T T - H " i/t Y \ wrzae e
_ ) - . - i M g — Sacere I EGO/ TR TR 4R W 0 et w0 L G99 _,,. SHRAL LG 1R o sy gt G 4y S99
‘ I ~ [ i e UU poied 4wt 1216y LJeneg - 3\....\3\“.‘_?&“\28 e X P T
& T s == frome] = : ; oD P L
. ngﬁs_,u AT 4 b de s 599 Mg TU2ACL T 40T U] P DI i aTDIE 5% * _ﬂ ST
" - o . L)
gen b / , :
T 5 : — \h‘ o ;
T 34 ' 0 | 45T ,‘
3 P \ S OOEY? |
_ \ e [ /
] L s i ooasnt /i : bEy W
Pl ) rears w olrywd (g A ﬂ... /
- ! m——— s 73
) | = g | FINA S E
—— - . \ bl 3/ N ' Rt T .
n 1y o0 B e e \ BrImgudl Yt / B T X ; L " ~ “mmmx.a i
| o L i e % N 7 T e P
K] / iy \ S R = — i : \ ) _ P Rl
e / =, o = S : o P | il p _,
/ ! - v 7 = o7 . = 7 — | |Tmr| Ve =
2 ot F Nl ; / = al...lll ..NI B Y ﬁ 3~ 13 T : = \\ : .
g B ' ! ] / T = L &L _\ i - B T T o
Z T R i~ i Iﬁl ol -.Irl..nl.m E T - L I OGN IS N e
a f i i i - E Nl [ i < _
H b1 _12 ] fdl Y H K¢ j - i
R R il A Y - . !
| PiepH b 7 N [ _
ST ) o %
W 5| e 7 [
o |23 okt | e 7 I “
N st . 4 e - | ¥-9 44NpES ngl
ey tmm ) Lol N . ‘951
. 2 114 C gHEL - e i
0 S = t—- o1 1 T . Eel i
o |E28 RN | EC i
— R o3 BTN G RN MLATL " savivou bry e |
o 22 | | e oo b s 3
Tz | w. e 3 O e A [
Ss Rl il =~ i
o ! :
0 L -l L H s
¥ c2 |
WD “ !
fo = E )
me |5
1] D= &
| |WEE
= 1
_I @ w . I ep lrem oS s-ioa~pa | sues |
—_ || 2 3o [T3f oz or TIHG + SN |
b Pl o) ae SeL-1n - = e L i :
. P Te | O | W | . |fac| @ (mg|  Ge-taea | f1 |
! TR s x._m.s._ e w | - P mr  wwea| o |
i - | e [ g - e s | sa]|  su-esian i I
a d [T - Fan| g || v e | e e *navagvﬂ/ [LE R 1
H - ! @ Mo G 1ed|  eTwerwa | & | g | - o feelaz| W o areadiy s !
H : [ Fuol | o - w2 ; : s —
m.m .N-d &5 0 o & oL G-l | ol | g | - Fze| o oz [ 62N | ruy Lﬁ“ i :
e TN . NI R I B O A LY R s ] 4 P e !
35E o 0 R o I N .Y T I A - -
o <@ R ..z_ o el GE-U0B-9%d | BWOM | op Yoz T
X A w5100 W RE-RGL—7A1 | CWOH | N
) o _ ! [ AR R e B B R ey e e {
S ! - 4 Apouzne funang i
. ] EE
e M | — M i N R Al ous dq [usap Ao by 0 &uﬁhﬂ.mﬂ .
A 3 NIRRT = = - Femla Eh-a-DIn-T | Ll ! uy perpana unaq Lo Ty 0 biam -.eri,.tﬁ._.éy.vx 1 o1 spudsaueh ofua L
. PR " H T & W e .
_ é e 1 Eitle 1 { o TRaRn | [ Ftaiap / P T TRTw, L) ST |,
T - Py -daq wag | [}
'




b e ABB Calor Emag
L AaNFRR |Laboratories

b
Reg.-Nr. :
DAT<P-032/93 TEST REPORT No. HZ 235 F 01
’ fssued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Circuit

Test STC _
Oscillogram-No. HZ 235 F 01 02-09 - — _
Number of phases (circuit) 3 - - -
Number of poles/phases  (test object) 3 — -- --
Power frequency Hz 50 — - o
Power factor cos ¢ <0.15 - — —
Generator earthed via - - -

5kQ
Earthing Transformer not earthed - -- -
Short-circuit point earthed - - —
Circuit diagram Sheet no.: 14 - — -
Circuit impedance me ~5 — . -
TRV control elemenis . - — _
Capacitance in parallel  pF - - - -
Resistance in series Q — - . —
Prospective TRV - - - . .
TRV peak value u, kV — — - _
Time co-ordinate i3 us - - — _
Time delay t4 us - - - _
Based on kv - - - _
Rate-of-rise kVius - - - —
Voltage measurements Divider - - -
75k /71.1kQ
Current measurements Transformer — -- _
BOKAISA

Remarks: -
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. Principle Diagram of Test Circuit

Q Generator
P
Master Breaker
NS0 | Make Switeh
@ Transformer
A2 L 10
:y::w::” Current
[ 3.5, Transformers
I Voltage
) Dividers
Test Object
I
i
1




e ABB Calor Emag b BP
VAN Laboratories FREP

' Reg.-Nr.

DAT-P-032/93 TEST REPORT No.

Issued by an Accredited Laboratory
corresponding 1o EN 45001

HZ 235 F 01

Y

—

Peak and Short-Time Withstand Current Tests
Actual values

(Main circuit})

Condition of test object before test: Switchgear and equipment new.

Connection to test object: By means of copper conductors to the cable terminals of the panel.
Short-circuit bridge mounted on the bushings of busbar outside the

panel. The circuit breaker closed.

(

Oscillogram-No. HZ 235 F 01 04 05 -- -
L1 kA 65.8 29.8 - -
Peak short-circuit current L2 kA 538 28.1 - -
L3 KA 19.0 32.5 - --
L1 kA 27.8 28.2 -- -
firsteycle 12 kKA 286 259 -- --
Short-circuit current L3 KA 26.3 2572 - -
L1 kA 26.2 259 - -
lastoycle L2 KA 271 26.9 - -~
L3 kA 25.3 25.0 - -
L1 KA 26.3 25.56 - -
Equivalent r.m.s. value L2 kA 27.3 26.4 - --
L3 kA 26.4 246 - -
Average value kA 26.3 255 - -
Duration of shoit-circuit current 5 0.304 3.03 - -~
L1 kA -- - - -
Short-time current is t2 kA - - - -
L3 kA - -- - -
Average valug KA - -- -~ ==

L1 KA - 256 - - (
Short-time current 3s L2 kA - 26.5 - -
L3 kA - 24.7 - -
Average value kA — 25.6 -~ -

Remarks:

HZ 235 F 01/ 01: Current calibration

HZ 235 F 01/ 02: No-load operation

HZ 235 F 01/ 03: Test with reduced values
HZ 235 F 01/ 06: No-load operation

Condition of test object after test:

HZ 235 F 01/ 05: No visible change or damage.

at the first attempt.

Circuit-breaker opened by its own m
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w Peak and Short-Time Withstand Current Tests
Actual values

(Earthing switch)

Condition of test object before test: Switchgear and equipment as after test 06.

Connection to test object: By means of copper conductors to the cable terminals. Short-circuit
made by means of the closed earthing switch inside the panel.

( Circuit-breaker open in {est position.
Oscillogram-No. HZ 235 F 01 08 09 - --
, L1 kA 66.5 341 -- -
Peak short-circuit current L2 kA 52.9 30.2 - -
L3 kA 19.1 36.2 - --
L1 KA 27.9 26.9 - -
firstcycle L2 kA 279 26.3 -- -
Short-circuit current 13 KA 26.2 258 -- -
L1 kA 25.8 25.3 -- --
tastcycle L2 KA 26.0 258 - -
L3 KA 24.8 24.4 - wn
L1 KA 26.1 25.4 - -
Equivalent r.m.s. value L2 kA 26.4 256 -- -
L3 kA 251 244 - -
Average value KA 25.8 251 - --
Duration of short-circuit current 5 0.302 3.03 - -
L1 kA - -- - -
Short-time current 1s L2 kA - - - .
L3 kA - - - -
(' Average value kA -- - - -
L1 kA - 255 . -
Short-time current 3s 2 kA -- 257 - -
L3 KA - 24.5 -- -
Average value kA - 25.2 - -

Remarks:
HZ 235 F 01/ 07: Test with reduced values

Condition of test object after test: \1
HZ 235 F 01/09: No visible change or damage. Earthing switch could be opef?@ sily by its
own mechanism.
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C Actual Values of No-Load Operations
ated?upp!y voltage of closing coil 220 V d¢
Rated supply voltage of opening coil 220V dc
| Voltage of Closing Voltage of Opening
closing caolil time opening coil time
' ms ms
Test HZ 235 F 01 /02 - - 220 36,4
Test HZ 235 F 01 /06 -~ - 220 37,4

Measurement of the Resistance of the Main-Circuit

Cable terminal against busbar outside the panel.

Phase L 1 Phase L 2 Phase L 3
Before Test HZ 235 F 01 /02 67.8 nQ2 60.4 pQ 54.5 nQ
After Test HZ235F 01/06 61.1 uQ 60.0 pQ 56.4 uQ
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Photo no. 1
Before Test HZ 235 F 01 /03

Photo no. 2
Before Test HZ 235 F 01/03
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Photo no. 3
After TestHZ 235F 01/05

Photo no. 4
Before Test HZ 235 F 01 / 07
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRIIFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Report No.:.  0511Ra Copy No.: 1 Contents: 72 Sheets
Test obfect: Vacuum circuit-breaker type VD4/P 24,06.20 p275 in metal-enclosed air-insulated

switchgear type UniGear 251, 1000 mm width

Designation: VDA4/P 24.08.20 p275 in UniGear ZS1 (1000 mm width)

Rated voltage: 24 kv Rated normal current: 630 A Rated frequency: 50760 Hz
Rated short-circuit breaking current: 20 kA

Manufacturer: ABB P.T. S.p.A.

Clignt: ABB P.T. S.p.A. .
Testing station:  PEHLA-Testing Laboratory Ratingen (
Date of test: 10" February, 09" and 10" March 2005

Applied test specifications:

The tests have been carried out in full compliance with the below mentioned standards.

Test procedure and test parameters were strictly according to:

IEC 62271-200 / 1% Ed. / 2003-1 1, Clauses 6.6 and 6.101

IEC 60694 / Edl. 2.2 / 2002-01, Clause 6.6

IEC 62271-100/ Ed. 1.1/ 2003-05, Clause 6.106

According to STL. Objectives and Operaling Principles PEHLA issues a Test Document following exclusively the above
mentioned test specifications and the STL Guides wherever applicable.

Tests performed:

Three-phase short-time withstand current and peak withstand current test of the main circuit.
Three-phase making and breaking capacity test based on 20.0 kA at 24 kV comprising the basic test
duties T10, T30, T60, T100s and T100a (dc-component of 35 %).

No-load operations and measurement of the resistance of the main circuit before and after the tests,

Power frequency withstand voltage test at 50.0 kV — 1 min before and after the tests as a condition
check.

Test rasults:

The above mentioned vacuum circuit-breaker in metal-enclosed air-insulated switchgear passed the (
short-time withstand current and peak withstand current test and the three-phase making and breaking
capacity test successfully.

GESELLSCHAFT FiR ELEKTRISCHE
HOCH&EISTUNGSPRUF GEN

vy
/s {'/L/
Managemeht C ttee

LA

Technical Committee

Mannheim, 20" July 2005

Deuischer e =
Axkreditierungs -7 A
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The test resuits relate only o the Items tested, i -
The zuthenticity of this document is guaranteed by the integrity of the seal labe! and seal ribbon,
Witheu! a written permission of PEHLA it is not allowed to make reproduction in extracts of this _

document. Copying the cover sheet accompanied by sheet 2 and the sheels mentioned here is., '_:
an exception, {
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PEHELA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUN E

Repori No.:  0511Ra Shesi

Notes

Accreditation

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for
technology) according to EN ISC/EC 17025 for tests in the field of high-voliage switchgear and conirolgear and
power engineering equipment {Regisiration-No. DAT-P032/93).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in March
1940. STL. is a forum for the infernational cooperation of the testing organisations with the further full members
ASTA (UK), CESI (IT), ESEF (FR), KEMA (NL), SATS (NO; SE, Fl), STLNA (US, CA} and JSTC {(JP). In the
framework of EC, STL {EU) has been recognised in 1882 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be dlearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien"
{PEHLA Guides) and/for clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement sysfems

The PEHLA - Testing Laboratories apply the PEHLA Guide Na. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainly in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory Ratingen
Oberhausener Str. 33
40472 Ratingen
Germany

Manufacturer:.  ABBP.T.S.pA
Via Friuli, 4
24044 Dalmine (BG)
italy

Client: ABB P.T. S.pA.
Via Friuli, 4
24044 Dalmine (BG)
Italy
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Repért No.:  0511Ra

Test obfect:
Designation:
Manufacturer:

Serial No.:

Year of manufacture:
Drawing No.:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRURUNG

Technical Data of Test Object

Switchgear

Metal-enclosed air-insulated switchgear.

UniGear 251

ABB P.T. 8.p.A., Via Friuli, 4, 24044 Dalmine (BG), Italy

2004
See shest 7

Ratings assigned by the manufacturer:

Rated voltage

Rated normal current

Rated frequency

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power-frequency withstand voltage
Rated peak withstand current

Rated short-time withstand current

Rated duration of short-circuit

insulating medium

Rated filling pressure for insulation
Minimum functional pressure for insulation

Permissible values for internal arc faults:

Peak current

Short-circuit current
Duration of short-circuit

Further data: -

Essential characteristics and installed devices:

16PED402
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Report No.:  0511Ra

Technica] Data of Test Object
Circuit-Breaker

Test object: Vacuum circuit-breaker

Designation: VD4/P 24.06.20

Manufacturer: ABB P.T. S.p.A., Via Friuli, 4, 24044 Dalmine (BG), ltaly
Serial No.: 1VC1AED0038562

Year of manufacture: 2004
Serial No. of drive: -
Drawing No.: See sheet 7

Ratings assigned by the manufacturer:

Rated voltage 24 kv
Rated normal current 630 A
Rated frequency : 50/60 Hz
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kV
Rated peak withstand current 50/52 KA
Rated short-time withstand current 20 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 20 KA
DC component of the rated short-circuit breaking current 35 %
Rated short-circuit making current 50/52 kA
Rated fransient recovery voltage 41 kv
Rate of rise of transient recovery voltage 0.47 kVips
First-pole-to-clear factor 1.5
Rated operating sequence 0-03s5-C0-15s5-CO
Arc extinguishing medium vacuum
Rated filling pressure for operation - MPa abs.at20°C
Minimum functional pressure for operation - MPa abs.at20°C
Insulating medium -
Rated filting pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) spring charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time 30-60 ms
Rated closing time 50—-80 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of closing device 110 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voltage - Hz
Further data:

Type and Serial No. of Poles: P4 with VG4, L1: EP00013111, L2: EP00013094, L3: EP0O0013173

Essential characteristics: -
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Report No.: 0511Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

List of Identified Drawings

The manufacturer has submitted to the testin

information to unambiguously

for test.

g laboratory drawings and other data containing sufficient
identify by type the essential details and parts of the test object presented

Sheet!

The drawings have been stamped and signed by the manufacturer in order to guarantes that the
drawings or data schedules truly represent the test object to be tested.
Further these drawings have been stamped and signed by PEHLA representatives and are kept

[1at the client.

with the test documents at the test laboratory.
The testing laboratory has checked that drawings and data schedules adequately represent the essential

details and parts of the test object to be tested, but is not res

information.

ponsible for the accuracy of the detailed

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings. (
Drawing No. Rev. |P/D7 |Title Additional remarks
GCE8010459 R0103 01 D Abzweigfeld 24kV, TLG.1000 Included in the Test
Feeder panel 24kV, PW.1000 Report
TN 7414 - D Interruttore in Vuoto Tipo Included in the Test
Vacuum Circuit Breaker Report
Type VD4/P 24kV 630-1250A
GCES8012502 R0103 01 D MONTAGEPLATTE H=310, -
KONTAKT 35
Mounting plate H=310, contact 35
GCEB685778 P0121 03 D Kontaktstift -
N 510509 Gr. 810 - P Tabella Materiali N 510509 -
510509 Gr. 810 -- D Completamento Interruttore -
C.B. Completion
N 1VYCR003288 G0015 - P Tabella Materiali -
N 1VCR003288G
1VCR003288 GO015 - D Struttura con poli . ( '
Frame with Poles '
N 1VCR003324 G0015 - P Tabella Materiali -
N 1VCR003324G
1VCRO03324 GOO15 -- D Interuttore Base -
Base Breaker
N 1VCR003321 G0003 -- P Tabella Materiali -
N 1VCR003321G
1VCR003321 G0003 -- D Commmando con Albero -
Operating Mechanism with Shaft
N 510508 Gr. 802 - P Tabella Materiali N 510508 -
510508 Gr. 802 - D Montaggio Passanti e Tulipani -
Bushing and Tulip Mounting
GCE7004730 R0O104 11 D Pol, vst. 24kV 1250A -
Pole complet 24kV 1250A

*) P: Parts list, D: Drawing

Remarks: -
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PEHILAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF

Report Mo,  0511Ra

Technical Data of Test Circuits
Short-Time Withstand Current and Peak Withstand Current Tests

Test performed STC - .
Test No. PEHLA 0511Ra 03-04 - - -
Circuit diagram Sheet No. 11 - - -
Current circuit - - - -
Number of phases 3 - - .
Power frequency Hz 50 - - .
Power factor <0.15 - - -
Earthing conditions - - . -
Generator / System earthed - - -
via 5 kKQ
Transformer not - - -
earthed
Short-circuit point earthed - - -
Test object earthed - - -
Test object (test values) - - - -
Number of phases 3 - - -
Measurement - - - .
Valtage measurement Dividers - - -
80k /
1.1 kG
Current measurement Transf. - - -
50 KA f
5A
Remarks: -
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Report No.:  0511Ra

Circuit Diagram
Test Circuit for Three-Phase Tests

Seak Withstand Current and Short-Time Withstand Current Tests

Generator

Master Breaker

N | Make Switch
Transformer
L2 Lo
:;0::&:}0 Current
o ot TFansformers
t Voltage | h
Dividers (
1 Test Object
- t
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values.

12PEQ402

Report No.:  0511Ra
Technical Data of Test Circuit
Short-Circuit Direct Test
—
/Test performed T30 T60 T100
Test No. PEHLA 0511Ra 07-08 09-12 13-28
Circuit diagram (test circuif)  see sheet 13 13 13
Test abject
Rated voltage kv 24 24 24 24
Rated frequency Hz 50 50 50 50
Short-circuit breaking current kA 6.00 12.0 20.0 2.00
Units under test - Lo - .
Voltage distribution % - - - -
Number of phases (test circuit) 3 3 3 3
Power factor (test circuit) £0.15 s0.15 =0.15 s0.15
Freguency (test circuit) Hz 50 50 50 : 50
Earthing conditions earthed via earthed via earthed via earthed via
Generator 5kQ 5kQ 5kQ 5k
Transformer not earthed not earthed not earthed not earthed
Short-circuit point earthed earthed earthed earthed
Prospective transient recovery Required | Tesled | Required | Tested | Required | Tested | Required | Tested
Voltage values valuas values values values values values values
Evaluation of oscillogram No. - prosp. - prosp. - prosp. - prosp.
Crest value U, kV] 440 | 445 | 44.0 | 44.0 | 41.0 | 41.0 | 44.0 | 47.0
Time t, usi 19 | 38" | 38 | 38 | 87 | 80 | 19 | 66"
Time delay tq usfi - - - - - - - -
Rate of rise uy/ty or uts KViust 2.32 | 117 | 1.16 | 116 | 047 | 0.51 | 2.32 | 0.71
Uy kv - - - - - - - ( -
t psf - - - - - - - \-
Remarks: " bue to limitations of the test plant the time coordinate t; is higher than the required
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Report Ne.:  0511Ra

Circuit Diagram
Test Circuit for Three-Phase Tests
Basic Short-Circuit Making and Breaking Tests

Generator

Master Breaker

Make Switch

2RI

Inductance

Resistor

Transformer

Shunts
[LI[L

: Voltage
) Dividers

Test Object

l—-md
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Report No.:  0511Ra

Three-phase short-time withstand current and peak withstand current tests

Test performed:

Date of test:

Condition of test object before test:
Test arrangement:

Connections to test object:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test Results

Three-Phase Peak and Short-Time Withstand Current Tests,
52 kA/20kA-3s

10" February 2005
Factory new.
Direct test circuit, circuit-breaker in air-insutated switchgear

Infeed via copper bars to the busbar connection of the
switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 03 04 - - - -
Short-circuit current - peak L1 kA 523 | 36.6 - - - -
L2 | KA 406 | 29.8 - - - -
L3 | kA 46.1 371 - - - -
Short-circult current - rms ~ Firsteycle L1 | kA | 22.0 | 20.4 - - - -
L2 ] KA 227 | 19.9 - - - .
L3 1 KA 25 1 214 - - - -
Lastcycle L1| kA | 21.0 | 211 - - - -
£2 1 KA 220 | 22.2 - - - -
L3 | KA 214 | 215 - - - -
Equivalent current L1 kA 21.0 | 206 - - - -
L2 | KA 221 | 216 - - - -
L3 KA 214 | 21.0 - - - -
Average value | KA 215 | 21.0 - - - -
Duration of short circuit s 0.317 | 3.02 - - - -
Short-time current L1 kA - 20.6 - - - -
L2 | kA - 21.7 - - - .
L3 | KA - 21.0 - - - -
Average value | KA - 21.1 - - - -
Duration S - 3.00 - - - -
Emission of flame/gas/oil no no - - - -
Test result (P/N) =] =] . - . -
Resistance of the main clrcuit
Before test 1] o | 265 - - - - -
L2 | Ha 28.4 - - - - -
L3 | pQ 26.9 - - - - -
After test L] uQ - 26.2 - - - -
L2 | pQ - 271 - - -
L3} po - 26.2 - - - -

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standa}

PEHLA 0511Ra/f 01:
PEHLA 0511Ra/ 02:

Remarks:

Condition of test object after fest:

Current caltbration
No-load operation

Vacuum circuit-breaker type VD4/P 24.06.20 p275 in metal-
enclosed air-insulated switchgear type UniGear Z81, 1000 mm
width without vistble or functional change or damage. It opened by,

attempt.
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Oscillogram
PEHLA 0511Ra/ 03

18PEQ402

793




PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN,

™

Report Mo.:  0811Ra Sheet: 16

Oscillogram
PEHLA 0511Ra /04
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Report No.:  0511Ra

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T30)
ate of test: 09" March 2005
Condition of test object before test: As after PEHLA 0511Ra/ 04,
Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: Infeed via copper bars fo the busbar connection of the

switchgear, sheort-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 07 | o8 - - -
Operating sequence and time intervals 0-0.3s-CO-15s-CO - - -
Applied voltage kv | - 245 | 24.2 - - -
Making current {(peak) L1] kA - 104 | 11.2 - - - (
L2 | kA - 15.1 15.5 - - - )
L3 | kA - 149 | 13.2 - - -
Breaking current {r.m.s.) L1 kA 8.58 | 667 | 6.58 - - -
L2 | KA 6.68 | 6877 | 6.81 - - -
L3 | kA 68.54 | 873 | 6.66 - - -
Average value | kA 8.60 | 6.72 | 6.689 - - -
Recovery voltage (r.m.s) L1| kv 13.8 14.2 14.0 - - -
L2 | kv 14.1 14.2 | 14.0 - - -
L3 ]| kv 14.1 144 | 143 - - -
Transient recovery voltage Voltage u, Y - - - - - -
Timef; | us - - - - - -
TRV peak value u. | kV 44.5 43.0 44.5 - - -
Timety | ps - - - - - -
Timedelayty | ps - - - - - -
Rate of rise ugty | kV/us - - - - - -
C-Operation Voltage of closing device V - 94 94 - - -
Closing time | ms - 63.4 62.6 - - - :
Pre-arcing time | ms - : - - - - (
Make time | ms - 634 | 626 - - -
O-Operation Voltage of opening device \Y 77 77, 77 - - -
Opening time | ms 50.8 | 60.7 | 59.0 - - -
Arcingtime L1 | ms 4.8 8.2 82 - - -
L2 | ms 9.6 7.8 3.0 - - \ -
L3 | ms 9.4 2.8 8.2 - - -
Breaktime | ms | 694 | 68.9 | 67.2 - - \ -
Emission of flame/gas/oil, occurrence of NSDD no no ho - - (\—
Number of valid test - - - - -
Test result P P P - -
Legend: P Passed interms of the applied standard  N: Not passed in terms of the applied standar
Remarks: PEHLA 0511Ra /05 and 08:  No-load operations

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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Oscillogram
PEHLA 0511Ra / 07
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Oscillogram
PEHLA 0511Ra/ 07

_.J/J,-/
70
N

62

[ms]

66

85

&4

~2C
40
~B80
—-80
- 100
-120

[ar1]

18PED402




-
PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra

Oscillogram
PEHLA 0511Ra /07

o
247

246

245

f

[
L
o

et 242
{rms]

240

239

g

-20
-4D
~B80
—80 -
—100
~120

(1]

18PEO402




 PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.;  0511Ra

heet: 21

Oscillogram
PEHLA 0511Ra/ 08
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Report No..  06t1Ra

Test Results
o Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T80)
Date of test: 09™ March 2005

Condition of test object before test:  As after Test Pehla 0511Ra /08
Test arrangement; Direct test circuit, circuit-breaker in air-insulated switchgear

Connections to test object: Infeed via copper bars to the busbar connection of the
switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 11 | 12 - - -

Operating sequence and time intervals 0-0.3s-CO-15s-CO - - -

Applied voltage kv - 250 | 241 - - -
Making current (peak) L1| kA - 20,1 | 25.5 - - - (

L2 | kA - 325 | 329 - - -

L3 | KA - 20.8 | 257 - - -

Breaking current (r.m.s.) Lt | kA 126 | 13.0 | 125 - - -

L2 | kA § 128 | 135 | 128 - - -

L3{ kA 12.6 | 13.1 13.1 - - -

Average value | kA 12.8 132 | 12.8 - - -

Recovery voltage (r.m.s) L1 kv 14.1 142 | 13.6 - - -

L2| kv [ 142 | 145 | 138 - - -

L3| kv | 142 | 148 | 144 - - -

Transient recovery voltage Voltage uy | kV - - - - - -

Timet | s - - - - - -

TRV peakvalue u, | kV 416 | 420 | 425 - - -

Timefs | s - - - - - -

Time delayty | ps - - - - - -
Rate of rise uyt; | kV/ius - - - - - -

C-Cperation Voltage of closing device V' - 94 84 - - -
Closing time | ms - 62.8 63.5 - - - -
Pre-arcing time | ms - - - - - - (

Make time | ms - 62.8 | 635 - - -

O-Operation Voitage of opening device A 77 77 77 - - -

Openingtime | ms | 58.6 | 56.5 | 594 - - -
Arcingtime L1 | ms 7.8 7.6 8.2 - -

L2 ms | 34 7.6 3.8 - - -
L3 | ms 9.0 26 8.8 - -
Break fime | ms 67.6 | 641 G8.2 - -
Emission of flame/gas/oil, occurrence of NSDD no no no - - AN
Number of valid test - - - - - N
Test resuilt P P P - - - )

Legend: P:Passed in terms of the applied standard  N: Not passed in terms of the applied standard \__}
Remarks: PEHLA 0511Ra/ 09 and 10:  Tests with reduced values

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF

Report No.:  0511Ra

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100s)

Date of test: 09" March 2005

Condition of test object before test:  As after PEHLA 0511Ra/ 12.

Test arrangement; Direct test circuit, circuit-breaker in gas insulated switchgear
Gonnections to test object: Infeed via copper bars to the busbar connection of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 15 | 18 - - -
Operating sequence and time intervals 0-0.35-C0-15s-CO - - -
Applied voltage kv - 2563 | 243 - - -
Making current (peak) L1 kA - 403 | 475 - - - (
121 KA - 497 | 497 - - - :
L3 | kA - 48.0 | 38.5 - - -
Breaking current (r.m.s.) L1 KA 204 | 203 19.8 - - -
L2 ] KA | 205 | 200 | 211 - - -
L3 | kA 196 | 19.8 | 20.1 - - -
Average value | kA 202 | 200 | 204 - - -
Recovery voltage (r.m.s) L1] kv 13.7 | 1441 14.0 - - -
L2 | kv 142 | 147 | 14.0 - - -
L3 kV | 140 | 1456 | 141 - - -
Transient recovery voltage Voltage uy | kV - - - - - -
) Timet; | s - - - - - -
TRV peak value u, | kV 41.0 40.0 40.0 - - -
Timet; | us - - - - - -
Time delay t4 | ps - - - - - -
Rate of rise uyft; | kVius - - - - - -
C-Operation Voltage of closing device \Y - 94 94 - - -
Closing time | ms - 62.9 | 63.0 - - -
Pre-arcing time | ms - - - - - - (
Make time | ms - 62.9 | 63.0 - - -
O-Operation Voltage of opening device v 77 77 77 - - -
Opening time | ms | 61.0 | 613 | 618 - - -
Arcing time L1 | ms 3.8 7.4 6.6 - - -
L2 | ms 8.6 8.4 26 - - -
L3 | ms 8.8 3.2 5.8 - -
Break time | ms 69.8 | 69.7 | 684 - - -
Emission of flame/gas/oil, occurrence of NSDD no no no - - - N
Number of valid test - - - - - -\ §
Test result P P P - - -
Legend: P:Passed interms of the applied standard  N: Not passed in terms of the applied standard w

Remarks: PEHLA 0511Ra/ 13 and 14: Tests with reduced values

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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PEHLMA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNBEN |-

Report No.:  0511Ra

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100a)
Q Date of test: 09" March 2005
~..  Condition of test object hefore test: As after PEHLA 0511Ra/ 16. AN
e Jest arrangement: Direct test cireuit, circuit-breaker in gas insulated switchgear \ \

Connections fo test object: Infeed via copper bars to the cable terminals of the switchgear,
short-circuited via copper bars at the busbar connection, short-
circuit point earthed via cable.

Test No. PEHLA 0511Ra 19 [ 20 | 21 - - -

Operating sequence and time ntervals 0-3min-0-3min-O - - -

Applied voltage kv - - - - - -
Breaking current (r.m.s.) L1t kA j 187 4 186 | 179 - - - (
L2 | KA 18.2 | 18.0 | 187 - - - -

L3 ] KA i8.7 | 18.0 | 18.8 - - -

Average value | kA 186 | 185 | 185 - - -

Breaking current - last current loop (peak) L1 | kA - - - - - -

L2 | kA - - - - - -

L3 | KA - - - - - -

Duration of the last currentloop L1 | ms - - - - - -

L2 | ms - - - - - -

L3] ms - - - - - -

DC-component L1 % <20 | <20 } <20 - - -

L2 % <20 <20 <20 - - .
L3 % <20 <20 <20 - - .

Recovery voltage (r.m.s) L1 | kv 13.6 134 13.7 - - -
L2 | kv 13.9 | 135 | 13.9 - - -
L3 | kv 13.7 | 13.8 | 138 - - -

Transient recovery voltage Voltage uy | kV - - - - - -
Timet; | ps - - - - - - ,
TRV peakvalueu, | kv | 399 | 38.9 | 384 | - : - (

Timety | s - - - - - -

Time delay ty | ps - - - - - -
Rate of rise uy/t; | kV/ps - - - - - -

O-Cperation Voltage of opening device v 121 121 .| 121 - - -
Openingtime | ms | 468 | 46.9 | 47.7 - - -
Arcing time L1 | ms 52 8.4 8.6 - - N

L2 | ms 5.2 3.6 86 - - -
L3 | ms 0.8 8.4 3.8 - - -
Break time | ms 51.8 55.3 56.3 - - -

Emission of flame/gas/ail, occurrence of NSDD no no no - AN G
Number of valid test - - - - - \) -
Test result P P P - - -

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied standgrd
Before PEHLA 0511Ra/ 17:  Infeed direction inverted
PEHLA 0511Ra/17 and 18:  Test with reduced values
PEHLA 0511Ra /18 to 21: Tests for determination of DC-component

Remarks:

Condition of test object after test: Switchgear and circuit-breaker were not.inspected. ...
: 4"'5771‘.:Ji 3 ;i
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PEHELOA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Shebt\ 42 \

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T100a)

Date of test: 09" March 2005

Condition of test object before test: As after PEHLA 0511Ra / 21.

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: Infeed via copper bars to the cable terminals of the switchgear,

short-circuited via copper bars at the busbar connection, short-
circuit point earthed via cable.

Test No. PEHLA 0511Ra 23 | 24-] 25 | 26 | 27 | 28
Operating sequence and time intervals 0-3min-0-3min-0-3min-0-3min-0-3min-O-
Applied voltage kv - - - - - -
Breaking current {r.m.s.) L1 | kA 207 | 205 | 208 | 206 | 20.5 | 205
L2 | kA 20.1 19.8 | 19.9 | 209 | 205 | 206
L3 | kA 207 | 201 | 20.0 | 205 | 19.7 | 19.8
Average value | kA 20.5 20.1 20.2 207 | 20.2 20.3
Breaking current - tast current loop (peak) L1 | KA 36.9 - - - - -
L2 | kA - 37.3 | 373 | 373 - -
L3 | kA - - - - 36.0 | 36.0
Duration of the last current loop L1 | ms 12.8 - - - - -
L2 | ms - 126 | 128 | 1286 - Co-
L3 | ms - - - - 12.2 | 12.2
DC-component 1| % 322 | <20 | <20 | <20 | 357 | 357

2] % <20 | 378 | 399 | 378 | <20 | <20
L3] % <20 | 283 | 207 | 28.0 | 33.7 | 34.0

Recovery voltage (r.m.s) L1 kv 13.9 | 137 | 137 | 137 § 137 | 138
21 kv | 139 | 136 | 14.1 13.7 | 141 | 140
L3 kv | 142 | 135 | 141 | 141 | 14.0 | 141

Transient recovery voltage Voltageuy | kV - - - - -
Time t4 Hs - - - - -
TRV peak value u; | KV 408 | 396 | 374 | 414 | 374 | 374

Timet; | us - - - - - -

Time delaytg | Hs - - - - - -

Rate of rise Uty | K\V/s - - - - - -

O-Operation Voltage of opening device v 121 121 121 121 121 121
Openingtime | ms | 47.0 | 47.3 | 458 | 446 | 47.0 | 46.0

Arcingfime L1 | ms 3.8 6.6 6.4 6.0 0.8 0.8

L2 ms 7.8 6.4 8.0 10.2 6.6 6.6

L3 ] ms 8.0 0.8 1.8 10.4 6.4 6.6

Breaktime | ms 55.0 | 837 | 538 55.0 | 53.6 | 52.8

Emission of flame/gas/cil, occurrence of NSDD no no no no
Number of valid test : - - -
Test resuit P P P P

Remarks: PEHLA 0511iRa/22; Test with reduced values.
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PEIHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.:  0511Ra Sheet:

Test Resuits
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T10)

Date of test: 10" March 2005

Condition of test object before test: As after PEHLA 0511Ra/ 28.

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to fest object: Infeed via copper bars to the busbar connection of the

switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 29 | 30 - - -
Operating sequeance and time infervals 0-0.35-C0-15s-CO - - -
Applied voltage - 24.5 24.2 - - -
Making current (peak) 11 - 4.02 3.6 - - -
L2 - 4.85 5.2 - - - .
L3 - | 548 | 53 | - - -] (
Breaking current {r.m.s.) L1 2.21 2.31 2.30 - - -
L2 228 | 234 | 2.28 - - -
L3 231 | 2.25 - - -

224 | 232 | 228 - - -
13.8 | 145 | 143 - - -
14.0 | 146 | 142 - - -
137 | 148 | 145 - - -

Average value

Re elry voltage (r.m.s) L1
m> L2
N L3

2T ZEEE RS ERE

Tragsient recovery voltage Voltage u, - - - - - -
Timet, | us - - - - - -
TRV peak value u. | kV 46.5 | 48,5 | 44.0 - - -
Timety | ups 65.0 [ 650 | 65.0 - - -
Time delayty | ps - - - - - -
Rate of rise ufty | KV/pus | 0.715 | 0.746 | 0.677 - - -
C-Operation Voltage of closing device vV - 94 94 - - -
Closing time | ms - 634 | 644 - - -
Pre-arcing time | ms - - - - - -
Make time | ms - 634 | 644 - - - (
O-Operation Voltage of opening device Vv 77 77 77 - - - '

Opening time | ms 61.3 | 631 60.4 - - -
Arcing time L1 ms 3.8 2.2 9.4 - - -
L2 ms 9.0 7.0 9.4 - - -

L3 | ms 8.0 7.0 4.0 - - -

Break time | ms 70.3 | 70.1 69.8 - - -

Emission of flame/gas/oil, cccurrence of NSDD no no no - - -
Number of valid test - - - - - -
Test resuit P P P - -y -

Legend: P:Passedinterms of the applied standard  N: Not passed in terms of the applied s Qndard
Remarks: PEHLA 0511Ra/31: No-load operation

and after the test series as well as a power frequency voltage check according to clause 8.2.11 of JEG_, {):
62271-100/ Ed. 1.1 / 2003-05 (with 80% and 100% of the rated power fr_equency withstand voltaoe) afte -

the test series are carried out to prove the condition of the circuit- breake
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Oscillogram
PEHLA 0511Ra/ 30
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Test performed:
Date of test:
Condition of test object before test;

\
GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEA\ :

N4
Sheetl: 61 \

Test Results
No-load Operations

Na-load operation
09™ March 2005
As after Test PEHLA 0511Ra / 05.

(

Test No, PEHLA 0511Ra 06 08A t15]3]
Operating sequence 0-03-C0|0-03-CO|0-03s-CO
C-Operation Voltage of closing device vV - 110 - 121 - 94
Closing time L1] ms - 59.6 - 57.6 - 63.6
L2 | ms - 59.8 - 57.8 - 63.8 (
L3{ ms - 59.6 - 57.4 - 63.4 ‘
O-Operation Voltage of opening device Y 110 110 121 121 77 77
Opening time Li| ms | 46.0 | 456 | 43.2 | 43.8 | 61.0 | 60.0
“\) L2 | ms | 458 | 454 | 430 | 436 | 60.8 | 59.8
- L3 | ms | 46.0 | 456 | 432 | 43.8 | 60.8 | 60.0

__._w_‘_ie\%rs: The voltages values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra/ 08,
110% in Test PEMLA 0511Ra/ 08A and 70% (O) resp. 85% (C) in Test PEHLA 0511Ra / 06B.

Test performed: No-load operation
Date of test: 10" March 2005
Condition of test ohject before test:  As after Test PEHLA 0511Ra / 30.
Test No. PEHLA 0511Ra 31 31A 318
Operating sequence 0-03s-CO|0-03s-C0O | 0~-0.3s-CO (
C-Operation Voltage of closing device v - 110 - 121 - 94
Closing time L1 | ms - 60.6 - 58.6 - 64.8
L2 { ms - 60.6 - 58.6 - 64.8
L3 | ms - 60.0 - 58.0 - 64.2
O-Operation Voltage of opening device v 110 110 121 121 77 77
Opening time L1| ms | 462 | 46.0 | 436 | 43.0 | 588 | 57.8
12| ms | 458 | 456 | 432 | 426 | 584 | 5712
13| ms | 464 | 462 | 43.8 | 43.4 | 59.0 | 58

Remarks:; The voltage values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra

110% in Test PEHLA 0511Ra/ 31A and 70% (O) resp. 85% (C) in Test PEHLA 0511Ra / 31R.

SEPE0402
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Oscillogram
PEHLA 0511Ra/ 06

1BPEC402



PEHILA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN \

Report No.:  0511Ra Sheet: 63

Oscillogram
PEHLA 0511Ra/ 06A
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Oscillogram
PEHLA 0511Ra / 06B
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Oscillogram
PEHLA 0511Ra/ 31
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Oscillogram
PEHLA 0511Ra/ 31A
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Oscillogram
PEHLA 0511Ra/ 31B
S SUUT: U B N S M F
ae g ................................ g ..................................... g
.................................. § RN § reemevamisnsitecemrammnnee b aaiaodois §
............................. s RSS! PPN P P RPN SO W '
---------------------------------- § L Y VS PP N S § R SRR %
S S S ST R g
......................... et g /r——J ] 8
SUSUSRUU F SN SN SN B cecrrrecvesseeonens 3
................................. 3 R R T X T TP S g
................................. g SRS SR SO P
.......... 3 RS RSSOV RSN I
................................. g R ST [Se—
.......................... N N \ e . FSRRUUTT b I
................................. g L LD T VTP RN g B
................................. - JOR SN R S -
................................ §E i L g.g. -E.
g e L B ereeecrereessesseenmnsees foaneen g
................................. g B SOV WO TRV SR U I
................................... g R IR Y SR NS B8 PY
................................. 8 ERSIUNIN WSSVOING W LTI SSIRRSONH S WY 1
.................................. ) TN SUSNUUIS RO S SNUN PO SR N
.................................. § PP § .- E L i L L LT TRy SR A ﬁ
. § ................................ - M PPURL, I - g
................................ 1 LTI TV S I SR | Y
.................................. ] OO I g TIPSO SN WY £
................................. E g
................................. & =
................................. g 2
................................ 2
................................. ¢ rettenrern——————— g
£ 3 828 g 2 8

18PEQ402




PEFLA GESELLSCHAFT FUR ELEKTRISCHE 'H_OCHLEiSTUNGTSPRUFUNGEL

Report No.:  0511Ra Sheel: 68
Test Results
Voltage Test as a Condition Check
Y
Test performed: Voltage test as a condition check according to IEC 62271-100
Subcl, 6.2.11
Date of test: 10" March 2005 ™
Condition of test object before tost: As after test PEHLA 0511Ra / 31
Test arrangement: High voltage test transformer connected to the contact arms of
the circuit-breaker
Connections to test object: Connection of high voltage to one contact arm of the open poles
via copper wire & 0.5 mm, the other contact arm earthed via
copper wire & 0.5 mm
Test arrangement Test voltage Result
- Voltage
Condition applied to Earthed KV
- - - 40.0 — 1 min ok
- - - 50.0 — 1 min ok
Remarks: -

Condition of test object after test:  No visibie or functional change or damage.
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN Y

Measurement of the Resistance of the Main Circuit

Measurement of the Resistance of the Main Circuit
Date of test: 09™ March 2005
Condition of test object: As after Test PEHLA 0511Ra/ 08,

Test performed:

Measurement before test No. PEHLA 0511Ra /07
Ambient air temperature; 21.0 °C
Resistance measurement at direct current of; 100 A(d.c)
Measurement Resistance of the main circuit
betwsen points uQ
(see sheet 70) L1 L2 L3
1-2 26.2 271 26.2
Remarks:
Date of test: 10™ March 2005

Condition of test object: As after Test PEHLA 0511Ra/ 30.

Measurement after test No. PEHLA 0511Ra / 31

Ambient air temperature: 21.0 °C
Resistance measurement at direct current of: 100 A{d.c)

Remarks:

JIPEQ402

Measurement Resistance of the main circuit

between points pQ

(see shest 70) L1 L2 L3
1-2 32.2 36.8 29.7
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Measurement of the Resistance of the Main Circuit
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Photos

Photo No. 01
Before Test no. PEHLA 0511Ra /03

Photo No. 02
After Test no. PEHLA 0511Ra /05
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Photo No. 03
After Test no. PEHLA 0511Ra / 31

Photo No. 04
After Test no. PEHLA 0511Ra /31
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Liaison (STL)

Test Report

Report No.: 0045 Ra CopyNo.: 0 Contents: 19 Sheets

Equipment under test: Metal-clad air-insulated switchgear panel type ZS1.2, rated voltage 24 kv,
drawing-no. GCE 8010459 R0104, with vacuum clrouit-breaker type

VD4P 2420-25,

Manufacturer; ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Gemany
Client: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Testing station: PEHLA - Testing Station Rafingen

~ Date of fest; 28" November 2000

Applied test specifications: |EC 60298: 1990-12, clauses 6.1.1,6.1.3 - 6.1.7,
- IEC 60694: 1996-05, clauses 6.2.1, 6.2.3 - 6.2.6.

P
Tests performed: Dielectric type test,
Standard lightning impulse withstand voltage test at 125 kV and power-
frequency withstand voltage test at 50 kV to earth, between phases and
8cross open switching device,
Test resulis: The Z81.2-type panel passed the dielectric lype test successfully.

The respective requirements are met.

GESELLSCHAFTIFUR ELEKTRISCHE
HOCHLEISTUNGEPR§FUNGEN

% .,

Mannhelm, 07" December 2000
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Accreditation

The PEHLA-Testing Stalion Ratingen has been approved by the DATech (German accreditation body for technology)
according to DIN EN 45001 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment {Registration-No. DAT-P-032/93).

Under reference to DIN EN 45001 PEHLA states the following:

- The accreditation of the PEHLA-Testing Station or any of its test reports by themselves in no way constitute or
imply product approval by DATech or any other body.

- If someone refers to a test in an accredited PEHLA-Testing Station this reference shall include the accreditation
body, i.e. DATech, the relevant scope of the accreditation and the appropriate registration number,

STL-Member

PEHLA is foundation-member of the Short-Circuit Testing Liaison {8TL) which has been founded in March 1969.
STL is a forum for the international cooperation of the lesting organisations with the further full members ASTA {GB),
CESI (1), ESEF (F), KEMA (NL), SATS (N; S, SF) and STLNA (USA). In the framework of EC, STL has been
recognised in 1992 by EOTC as agreement group.

EHLA-ﬁocuments

A Certficats

ig'issued for type tests which have successfully been cartied out in full compliance with the relevant specifications or
standards and STLGuides valid at the time of the test. i

For these tests the equipment under test must be clearly identified by technical description, drawings and additional
speacifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test.

For these tests the equipment under test must be clearly identified by technical description, drawings and additional
specifications, ‘

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides} and/or clients instructions.

Similarly, this test report contains all test results, detalls of the conditions under which the tests were carried out, also
details relating to the behaviour of the equipment during test, and its condition after the tests.

Addresses:

Office: PEHLA-Geschiftsstelle
Hallenweg 40
D-68219 Mannheim

Tesling Station: PEHLA-Testing Station Ratingen
Oberhausener Str. 33
D-40472 Ratingen

Manufacturer:  ABB Calor Emag Mittelspannung GmbH
Cberhausener Str. 33
D-40472 Ratingen

Client: ABB Calor Emag Mittelspannung GmbH
Oberhausener Str. 33
D-40472 Ralingen

04PECEOZ
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List of Test Participants

Representatives of the Test Commitiee:

Mr. A. Meier PEHLA- Tesling Station Ratingen

Mr. W. Stolz PEHLA- Testing Station Mannheim

Test Engineer;
Mr. U. Lisseck PEHLA- Testing Station Ratingen

Other Participiants: -
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Technical Data of Test Object \
Switchgear
Ratings assigned by the manufacturer
Test Object: Metal-clad air-insulated switchgear panef
Type: Z51.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 07550027/2017/00 Year of manufacture: 2000
Drawing No.: GCE8010459 R0104 index 00
Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz (
Rated normal current of bushar 2500 A
Rated normal current of tee-off 2500 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Insulating medium air
Rated operating pressure (abs./20 °C) - kPa
Minimum operating pressure (abs./20 °C) - kPa

Permissible values for internal are fauits:

Peak current 63 kA
Short-time current 25 kA
Duration of short-circuit 1s
Max. ambient air temperature 40 °oC (

The above switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed devices:

-- busbar2 x 80 mm x 10 mm /R 5 mm, Cu, insulated, with bushing plate (left and right).
-- busbar tee-off conductor 2 x 100 mm x 10 mm /R § mm, Cu, insulated.
- tuiip insulator with contact pin & = 79 mm.
-- current transformer type TPU 65.11, manufacturar: ABB,

serjal-no. L1: 058 246: L2: 068 247, L3: 058 248,
-- earthing switch type EK8 2406-275, serial-no. 06/050/00.
-- cable conductor 2 x 100 mm x 10 mm /R 5 mm, Cu, bare,

Date of receipt of test object: 27" November 2000
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Technical Data of Test Object

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

Further specifications:

Essential characteristics: -

Date of receipt of test object: 27™ November 2000

Sheet: " 8

Test Object: Vacuum circuit-breaker
Type: VD4P 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7008269/4002/00 Year of manufacture: 2000
Drawing No.: GCE 7000162 R1104 index 00 (circuit-breaker)
Vacuum interrupter: Type VG4S, L1: No. 00G4S01196, L2: No. 00G4S01192, L3: No. 00G4S01194
Drawing No.: GCE 7005535 R0102 index 02 (interrupter)
Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kV
- Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz
Rated normal current 2000 A
Q Rated peak withstand current 63 kA
- Rated short-time withstand current 25 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
- D.C. component 30 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:
Peak value 41 kV
Rate of rise 047 KVius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s—C0-3 min-CO
Arc extinguishing medium Vacuum
Number of poles 3
Number of units per pole 1
Rated opening time <45 ms
- Rated closing time approx. 60 ms
Rated voltage of trip coil 220 V-DC
( Rated voltage of closing coil 220 V-DC
Rated supply voltage 220 vV-DC
Rated frequency of supply voltage - Hz
Max, ambient air temperature 40 °C
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List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been
manufactured in full accordance with the following drawings. PEHLA has verified that
these drawings adequately represented the equipment tested. These drawings have been
stamped and signed by PEHLA representatives and are kept

[X] with the test documents at the test laboratory.

(1 at the client.

A copy of the following drawings is part of this Test Rsport.

Drawing-No. index Title Additional remarks
GCE 8010459 R0104 [ 00 SwitchGear 24kV; PW.1000 -
GCE 8012050 RO101 | 01 Cable connecting bar system 2500A -
GCE 7000182 R1104 | (0 Einschub fiir Z51.2 24kV VD4P 2420..25 -

857
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Technical Data of Test Circuit
Power Frequency Voltage

HVT R

( —_
Technical Data
HVT - High Voltage Test Transformer: Type TEQ 250/20, serial-no. 268 734,
manufacturer: MeRwandler-Bau, Bamberg
(/"j Rated Voltage 260 kv
e Rated Capacity 50 KVA

/ Shert Circuit Impedance 146 %
. TO -Test Object: 281.2/24 kV-type panel, 2500 A
M - Voitage Measurement: Capacitive Divider Type CM 300 (Ident-No. ELK-000994) in

connection with a Peak Voltmeter Type DMI 551/Haefely
(Ident-No. ELK-000989)

Verification of Calibration:

(' - - Capacitive Divider (Ident-No. ELK-000994, ELK-000990, ELK-000992):
: calibrated on April 1998 at DEACE/LH,
Callbration Report-No. 9800086.

- Peak Voltmeter Typ DMI 551 (Ident-No, ELK-000988):
calibrated on April 2000 at DECMS/LK,
Calibration Report No. 2000353,
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Technical Data of Test Circuit
Lightning Impulse Voltage 1.2/50

%w~7m“{4(_%mmwigwjmqmmhmT“--

L SU I T

Technical Data
Impulse Generator Type SGS-200/6, WO: 513809, manufacturer. Haefely

Maximum Charging Voltage Us = 200 kv
Number of Stages n = 2

Surge Capacity per Stage Cs = 600 nF
Load Capacitance Cp = 1000 pF
Damping Resistance Rp = Rs + Rge
Internal Front Resistance per Stage Rq = 200
Extemnal Front Resistance Rse = 3000
Discharge Resistance Re = 2Rp

Tail Resistance per Stage Rpe = 1150

TO - Test Object: ZS1.2/24 kV-type panel, 2500 A

M - Voltage Measurement:  Capacitive Divider Type CS 200 SPZ (Ident-No. ELK-000893,
ELK-000824) in connection with a Peak Voltmeter Type DMI 551/
Haefely (Ident-No. ELK-000889) and Oscilloscope Type
TDS520 (tdent-No. ELK-000545),

Verificatin of Calibration:

- Capacitive Divider {!dent-No. ELK-000893, ELK-000894, ELK-000922, ELK-001074):
Calibrated in February 1998 at FGH Mannheim,
FGH-Calibration-Report-No, 050 DKD-K-15001 98-02.

- Peak Voltmeter Type DMI 551 (ldent-No. ELK-000089):
Calibrated in Mai 2000 at FGH Mannheim,
FGH-Calibration-Report-No. 073 DKD-K-15901 00-05.

- Osgcilloscope Type TDS520 (Ident-No. ELK-000545):
calibrated in March 2000 at DECMS/LK,
Calibration-Report-No. 2000297.
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Lightning Impulse Voltage with the Test Object connected
(Standard Value: 1.2+ 30 % /50 + 20 % / peak +3 %)
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PEHLE® ccsescrart FUR ELEKTRISCHE HOCHLEISTUNGSPRIFUNGEN

Report No.:  0045Ra Sheet: 14

Atmospheric Conditions during Tests

Date of test: 28th November 2000

IEC17A/567/Q: Corrigendum 1o subclause 8.2.1 of IEC60694, 2000-01
(Indices: ~ power frequency voltage + positive lightning impulse voltage; - negative lightning impulse vollage)
input data Correction factora calculated applied
air temperature {; 19.5 °C air density ki~ 1.006 -
air pressure b: 1017 hPa | correction factors ki+: 1.008 -
air humidity h; 7.212 gim® ki 1.006 -
50% disruptive- Us~: kV | air humidity ko~: 0.954 -
discharge voltages | Us.: kV | correction factors Koe: 0.962 -
Ug.: kv ko : 0.962 -
minimum discharge path L: m | atmospheric Ke~: 0.960 0.960
correction faclors K 0.067 0.967
Ke: | - 0967 0.967
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PEHLMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN |

Report No.: 0045Ra

Lightning Impulse Voltage Test
Power Frequency Voltage Test

Test performed: Test of insulation phase-to-phase, phase-to-ground and against shutter.

Date of test: 28" November 2000

Condition of test object before test: Factory new, clean and dry.

Connections to test object: For further details see the entry in column "Condition'

Front fime Ty: 1.26 us

Time to half-value T,:  61.0 s

Sheet: 15

Test frequency f: 50 Hz

All voltage vaiues are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 C, 1013 hPa and 11 gim®.

Test Arrangement .
wBCTT
Wy
: =l
b @:
Lt
T i ~ E Applied power Resuit
2 ! ahe ! frequency voltage
% teanuvummmnd ~kV
7 i Fiohing Test duration or
Applied fightning
. Voltage Earthed i number of
Condition applied to arthe ampuliek\\f;)!tage impulses /
_ breakdowns
Vacuum circuit-breaker in test position, A BCabcF 50 1 minute/0
shutters closed. +125 - 1610
Infeed of the {est voltage at the led-out -125 15/0
busbar right hand.
B ACabcF 50 1 minute/0
+125 15/0
-125 15/0
c ABabcF 50 1 minute/0
+126 15/0
-125 15/0
Vacuum circuit-breaker in test position, a ABCbcF 50 1 minute/0
shutters closed. +125 15/0
Infeed at the cable connecting bar in the -125 15/0
cable compartment.
b ABCacF 50 1 minute/0
+1i25 15/0
-125 156/0
c ABCabF 60 1 minute/G.
+125 15/0
-1256 15/0
Remarks: Aa=Phasell, Bb=Phasel2, Cc=Phasel3  F=Frame




PEHLA ccseiischarT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.:  0045Ra Sheet: 15

Lightning Impuise Voltage Test
Power Frequency Voltage Test

Test performed: Test of insulation phase-to-phase, phase-to-ground and across
open switching device,

Date of test: 28" November 2000
Condition of test object before test: Factory new, clean and dry.

Connections to test object: For further details see the entry in column ‘Condition'

Front time Ty: 1.26 ps Time to half-value Ty 51.0 us Test frequency f: 50 Hz
All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 'C, 1013 hPa and 11 gim®, (
Test arrangement 2:
=~
Applied power Result
frequency voltage
~ky
Applied lightning Test duration or
" Vollage ; number of
Condition applied to Earthed |mpuliek\.\:’oltage Impulses 7
- breakdowins
Vacuum circuit-breaker in service position A BCabeF 50 1 minute/0
and open. +125 15/
Infeed of the test voltage at the led-out -126 15/0
busbar right hand. )
B ACabcF 50 1 minute/0 -
+125 15/0 (
-125 1510 ;
C ABabcF 50 1 minute/0
+125 15/0
-125 15/0
Vacuum circuit-breaker in service position a ABChbcF 50 1 minute/o
and open, +125 15/0
Infeed of the test voltage at the cable -125 15/0
connecting bar in the cable compartment,
b ABCacF 50 1 minute/0
+125 15/0
-125 15/0
o] ABCabF 50 1 minute/0
+125 15/0
-125 150 ..

Remarks: Aa = Phase L1, B,b=Phasel2, C.c=PhaselL3, F=Frame
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PEMELA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN,

Report No.:  0045Ra

Lightning Impulse Voltage Test
Power Frequency Voltage Test

Test performed: Test of insulation phase-to-phase and phase-to-ground.

Date of test: 28" November 2000
Condition of test object before test: Factory new, clean and dry.

Connections to test object: Infeed of the test voltage at the led-out bushar right hand.

Fronttime Ty 1.26 ps

Time to half-value T,:  51.0 ys

Sheet:

Test frequency . 50 Hz

All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 C, 1013 hPa and 11 g/m®.

Test Arrangement 3

_____
-

-~ T

Applied power Resuit
ahe IF frequency voltage
rrmmmse s ! ~kV
Applied Hgmnmg Test duration or
! Voltage i number of
Condition applied to Earthed 1mpu!iek\<;>llage impulses /
i breakdowns
Vacuum circuit-breaker Aa BCbcF 50 1 minute/0
in service position and closed +125 15/0
-125 151
Bb ACacF 50 1 minute/0
+125 15/0
-125 15/0
Cc ABabF 50 1 minute/Q
+125 15/0
-125 15610
Remarks: Aa=Phase L1, Cic=Phasel3, F=Frame

B,b = Phase L2,
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| CERTIFICATO DI A@@E%EDHTAMIENT@
Accreditation Cerfificate

Accreditamento n® v
Accreditation n® 0253 Rev. 1

Jo dichiara che ABB S.p.A. Power Products Division
© deciare thal Sedel/Headquarters:
Via Friuli 4 - 24044 Dalmine BG

& C‘mmm“é altl requisit NI GEI EN JISO/EC 1702512005 "Requisiti generali per la competenza del
sllanorma ahoratori di prova e taratura®

meels the requirements ~ EN ISO/EC 17025:2005 "General-Requirements for the Competence of Testing
of the slahdard and Calibration Laboratorfes” standard

¥

L'accreditamento attesta la competenza techica del Laboratorio relgtivamente allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono vartare nel tempo. | requisiti gestionali delia
ISONEC 17025:2005 (sezlone 4) sono seritti in un Hnguagglo idoneo allatiivita del Laboratori di Prova, sono
conformi ai princlipl della SO 9001:2008 ed allineati con i suol requislti applicabill. -
Il presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate & pud essere
sospeso o revocato in gualsiasl momento nel caso di inademplenza accertata da parte df ACCREDIA.

La vigenza dellacereditamento pud essere verificata sul sito WEB (www.accredla.lt) o richiesta direttamente
ai singoll Dipartimenti .

quale Laboratorio di Prova
as Testing Laboratory

The accreditation certifies the technical competence of the laboratory limitéd to the scope detailled in the
attached Enclosure. The scopa may vary in the time, The management syslem requirements It ISO/EC
17025:2005 (Section 4) aré written In a language refevant fo Testing Laboratories operations and meet the
principles of 1ISQ 9001:2008 and-are aligned with its pedinent requirements. ’

The present certificate is valid only If associated to the annexed schedule, and ¢an be suspended or
withdrawn at any time in ihe event of non fulfilment as ascettained by ACCREDIA.

The in force status of the accreditation may be checked in the WEB site (www.accredia.it) or on direct
request to appointed Depariment,

Data di 1* emissione Data di modifica Data di scadenz
1st issue dale . Modification daté Expiring date
19499-07-08 2015-07-16 2019-07-11
L I ~
/ _ < oo haees e Mé :
'Ef'f)ifeﬁor%ﬁlerale Il Direttors di D[Ea,rtimedto '/ { Presidéﬁe\
The Genéfal Diractor Department-Director The President
{Dr. Filippo Trifilett) (Di.ssa Silvia Tramontin) (Ing. Giuseppe Rossi)

Pl i A

Sede operativa e legole: Via Guglieimo Saliceto, 7/2 | 00161 Rorna - Haly | Tel. +39 06 84%10 ]
info@accredialit | wwwaccredia.it [ Partita IVA - Codice Fiscalg 10566361001 B
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Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Sectlon 8 subsectiond AkkStelleG In connection with Section 1
subsection 1 AldiStelleGBY

Signatory to the Multilateral Agreements of
EA, ILAC and 1AF for Mutuat Recognition

Accreditation

The Deutsche Akkreditlerungsstelle GmbH {German Accreditation Body) attests that the
testing laboratory

PEHLA GbR
@iHiA—Pruffeld Ratingen
Q serhausener StraRe 33, 40472 Ratingen
is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-09
with the accreditation numbar D-PL-12072-06 and Is valid until 2017-05-08. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages.

Registration number of the certificate: D-PL-12072-06-01

Frankfwt am Main, 2012-05-08

This document is a transiation. The definitive version is the original German i;c reditatic ,f' ‘ g
ST R AR

Seexioles orleal
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschnueig
Spittelmarkt 10 Gartenstrafie & Bundesallee 100
10117 Berlin 60594 Frankfurg am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior wrltten approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS), Exempted is the unchanged form of separate
disserninations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation altested by DAKKS,

The accreditation was granted pursuant to the Act on the Accreditation Body {AkkStelleG) of 31 July 2009
{Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parlfament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market survelllance relating
to the marketing of products {Official Journal of the European Union L. 218 of 9 July 2008, p. 30], DAkKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation far
Accreditation (EA), International Accreditation Forum (IAF} and International Laboratory Accreditgtion
Cooperation [[LAC). The signatories to these agreements recognise each other’s accreditations.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

HAC: www.ilacorg

AR wwwijafnu
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CERTIFICATO DIAC T
Accreditation Certifica

te

Accreditamento n® : ‘:‘
Accreditation n® 0030 Rav. 2 ~J

Si dichiara che CESI S_p' A
We declare that g de/Headquarters:
Via Rubattino 54 - 20134 Milanc M

& conforme al requisiti UNI GEl EN ISO/NEC 17025:2005 "Requisiti generali per la competenza dei

dellanorma | aboratori di prova e taratura”
meeis the requirements EN ISO/EC 17025.2005 "General Requirements for the Compstence of Testing
of the standard and Calibration Laboratories" standard
quale Laboratorio di Prova
as Testing Laboratory

L'accreditamento attesta la competenza tecnica del Laboratorio relativamente allo scopo riportato nelle

schede allegate al presente certificato. Le schede possono variare nel tempo. | requisiti gestionali della
OAEC 17025:2005 (sezione 4) sone scritti in un finguagglo idoneo all'attivita del Laboratori di Prova, sono

conformi af principi della 1ISO 9001:2008 ed allineati con i suoi requisiti applicabili.

Il presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate e pud essere

$0speso o revocato in qualsiasi momento nel caso di inadempienza accertata da parte di ACCREDIA.,

La vigenza dell'accreditamento pud essere verificata sul sito WEB {(www.accredia.it) o richiesta direttamente

ai singoli Dipartimenti .

The accreditation cerlifies the technical competence of the laboratory limited to the scope detailed in the
altached Enclosure. The scope may vary in the time. The management system requirements in ISOAEC
17025:2005 (Section 4) are wrilten in a fanguage relevant to Testing Laboratories operations and meet the
principles of 1ISO 9001:2008 and are aligned with its pertinent requirements. (
The present certificate is valid only if associated to the annexed schedule, and can be suspsended or
withdrawn at any time in the event of non fulfilment as ascertained by ACCREDIA.

The in force status of the accreditation may be checked in the WEB site {www.accredia.lf) or on direct
request to appointed Department,

Data di 1* emissione Data di modifica Data di sc en%a
1st issue date Modification date Expirin §¢
1992-02-27 2016-04-14 2020-03-0

/e $loo Tvavh  f ()]

%éireft’of@eneraie I Direttore di Dipartimento . {1 Presidenite -
(

he Genéral Director Deapartment Direclor U'The President
Dr. Filippo Trifiletti) {Dr.ssa Silvia Tramontin) (Ing. Giuseppe Rossi)

B
SSAey

tod. CA-0t 1ev. 01

_ TR Crrgal
Sede operativa e legaje: Via Guglielmo Saliceto, 7/9 | 00161 Roma - Haly | Tel, +39 06 8440997 | Fax +39 06 8841199 |
SRR :»{,'_j R 1‘.';-::

info@accredia.it | www.aceredla.it | Partita IVA - Codice Fiscale 10566361001
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CERTIFICATO DI ACCREDITAMENTO
Accreditation Cettificate

Accreditamento n®
Accreditation r® 0030 Rev. 2
Sl dichiara che Sedi operative:
We daclare that
CESI S.p.A.

Via Rubattino 54
20134 Milano Mi
) CESI S.p.A. - Sede di Piacenza
(’ i Via Nino Bixio 39
" 29100 Piacenza PC
CESI 8.p.A. - Sede di Seriate
Via Pastrengo 8
24068 Seriate BG

Mod. CA-0 rev. 01

Sede operativo ¢ legole: Via Guglielme Saliceto, 7/9 | 00161 Roma - taly § Tel. 439 06 8440991 ] Fax -L39 06 8841 199
info@accredia il | wwwvaccredialit | Partita IVA - Codice Fiscale 10566361001 S S
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Introducing \
|_aboratories Ratingen

Since 1954, the laboratories of ABB AG — Calor Emag Medium Voltage Products
have performed tests on medium voltage equipment. Our laboratories, which are
located in Ratingen, Germany, contain all the facilities necessary for tests in the
medium voltage range.

The ABB Laboratories Ratingen and PEHLA Testing Laboratories Ratingen are
accredited by the German Accreditation Authority (DAKKS). As a shareholder of
PEHLA GbR we are also a member laboratory of the Short-circuit Testing Liaison.,
We provide our customers with high performance and independent testing carried

out in accordance with customer requirements or national and international
“standards.
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Why testing at

Laboratories Ratingen?

With 60 years of experience we know how to perform tests
professionalfly. Starting with the planning and preparation phase
we cooperate closely with our customers in order to ensure

an optimal testing. Our organization provides fliexible planning
which ensures shorf-term reservation.,

When testing at the Laboratories Ratingen our customers may
choose to either prepare the test abjects on their own or make
use of cur assembly and installation service. By requast an
on-site testing can be performed in the customer's facilities. All
test results will be evaluated by our team of highly qualifisd and
experienced experts in close cooperation with the customers.
Cur laboratories are equipped with a SF, module to handle and
recycle the gas for environmental safety. The accoreditation as
ABB Laboratories Ratingen and as PEHLA Testing Laboratories
Ratingen emsurgs that all tests are fully independant.

Services we provide:

On-site testing and diagnostics with mobile test equipment
Independent witnessing of tests

Inspections, examinations and diagnostics

Manufacturing of prototypes and individual parts

Assembly of prototypes and test objects

Assemnbly and installation work

Calibration of electrical and mechanical measuring
equipment

o t Syt

i S o a1
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(

Our documentation
to the customers

When testing at L.aboratories Ratingen different types of documentation can be issued.

Type test certificate

A type test certificate is issued for type tests which have suc-
cessfully been carried out in full compliance with the ralevant
specifications or standards and STL Guides valid at the time
of the test. For these tests the test abject must be clearly
identified by technical description, drawings and additional
specifications.

Test document

A test document Is issued for parts of type tests which have

suceessfully been carried out in full compliance with the
slevant specifications or standards and STL Guides valid at

e time of test. For these tests the test object must be clearly

identified by technical description, drawings and additional

specifications.

4 | Laboratories Ratingen

Test report

A test report is issued for all other tests which have been car-
ried out according to specifications, standards or "PEHLA-
Richtlinien” (PEHLA Guides) and/or clients' instructions.
Similarly, this test report contains all test resuits, details of the
conditions under which the tests were carried out, also details
relating to the behaviour of the test object, and its condition
after the tests.

Test confirmation

A test confirmation is issuad immediately after the tests. It
confirms that the tests have been conducted and is valid only
until publishing the detailed resulis in an entire document.

879



Development tests,
type tests or acceptance tests

Laboratorfes Ratingen are able 1o offer any kind of test your company needs.

The laboratories are fully equipped to perform complete type Tests we provide

tests on medium voltags eguipment with state-of-the-art tech- - Type tests
nology. All tests can be carried out as ABB tests or as PEHLA - Development tests
tests. - Acceptance tests (also in other test laboratories)

- Certification tests
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Internal arc test I A o ' IR P R S ®
Capacitive switching test ® - -. : L
Temperature riss test ) ® ] ® ® ] ] ) L) ' ] (
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Partial discharge test L ] ® [ @
Mechanical operation test ® ® o [} ®
Mechanical endurance test o i S e L]
High and low temperature test ® ® il e
Tightness test ) * )
Pressura test [ ] ® [ ¢

IZ' Tests at Ratingen possble D Tests not applicable to this product




Overview of standards

High-voltage switchgear and controlgear

digh-voltage test technigues

e m—

Powge[\transformers

High-véltage fuses

Bushings

Insuiators

Instrument transformers

Live working

l.ow-voltage switchgear and controlgear

ANSI| / IEEE

Other standards on request,

6 |Laboratories Ratingen

IEC 62271-1
IEC 62271-103
IEC 62271-106
IEC 62271-200
IEC 62271-203
IEC 60060-1
IEC 60076-5
IEC 60282-1
IEC 60137

IEC 60660

IEC 61869-1
IEC 60832-1

IEC 60947-1

IEEE C37.04
ANSI C37.54

IEC 62271-100

[EC 82271-104

IEC 62271-110

IEC 62271-201

IEC 62271-304

I[EGC 60060-2

IEC 80076-11

IEC 80282-2

IEC 61868-2

IEC 60832-2

IEC 60947-2

ANS| C37.06
IEEE C37.60

IEC 62271-102
[EC 62271-106
iEC 82271-111
IEC 62271-202

IEC 80529

IEC 60270

IEC 61869-3
IEC 61230

IEC 60947-3

I[EEE C37.09




Testing facilities

The Laboratories Ratingen are coordinating tests very well even if different kind of tests in more than ons laboratory are required. ,
Customers, who need various tests, can therefore rely on well-organized test procedures - quickly and at fair conditions.

High-power testing iaboratory

The high power testing laboratory is equippad with a

2800 MVA short-circuit test generator and oil-insulated power
transformers and is therefore able to perform making and
breaking tests at several voltage- and short-circuit currant
levels.

A special dry-type powar transformer is available to perform
peak-withstand current- and short-time withstand current test
up to 250 kA and 100 kA r.m.s for thres seconds.

Inside the room simulation of the arcing test bay, internal arc-
ing fests can be parformed for switchgear, containers or even
Substations.

A capacitor bank allows to perform different capacitive tests
{e.g. line- or cable-charging current switching tests, back-to-
back- and single-capacitor-bank current switching tests).

With the miscellaneous equipment like different reactors and
resistors, measurement squipment etc., it is possible to per-
forin a wide range of load current switching tests as well,




Testing facilities

The tests, which ¢an be performed at our high power testing
laboratory, are:
- Short-circuit making and breaking capacity test
up to
- 50 kA at 12kV
- 31.5kA at 17.5kV
- 26 kA at 24kV
- 16 kA at 40.5kV
- Switching capacity test
Load currents
- Capacitive
- Inductive
- Ohmic
Inductive-ohmic

' \‘

& |Laboratories Ratingen

L

Peak withstand current test

- Up to 250 kA

Short-time withstand current test

- Up to 100 kA and up to 3s (45)

Internal arc fault test

- Upto 50 kA

Different tests

- beyond the standards according to client’s instructions




Temperature-rise testing laboratory

The temperature-rise testing laboratory is suited to perform
tests with a continuous current up to 5000 A on switchgear
and swilching devices, Through automated and computer
controlled tests we use our recourses In the most efficient
and effective way. Therefore we can offer precise, refiable and
quick tests during day and night-time to our custorners,

During the test, currents and temperatures are checkead every
10 minutes. Shorter measurement intervals for currents and
temperatures are possible. A control circuit guarantees a
constant three-phase current through the entire test. The test
is automatically stopped if a temperature limit is exceaded or
the test duration is over,

- Temperature-rise tesis
- Up to 180 measuring points ¢an be connected
- Single-phase and three-phase
- Up to 5000 A at 50 Hz
- Up to 4000 A at 60 Hz
- Additionally we can offer
- Magnetic field measurement
- Thermal imaging




Testing facilities

High-voltage testing laboratory

With the test facilities in cur high voltage testing laboratory
all dislectric and partial discharge tests for medium voltage
equipment can be carried out. For sensitive partial discharge
tests a special test chamber is available with a background
level < 1 pC.

In order to offer on-site testing the high-voltage laboratory
has mobile test equipment.

10 |Laboratories Ratingen

The high-voltage testing laboratory performs the following
tests:

Standard lightning impulse
voltage tests

- Up to 800 kV
Power-frequency voltage tests
- Stationary up to 260 KV

- Mobile up to 230 kv

Partial discharge tests

- Stationary up to 160 kV

- Mobile up to 230 kv

Degree of protection {ests
Tests on auxiliary and control circuits




Mechanical testing laboratory

The mechanical testing laboratory offers different functional,
environmental and material tests especially on medium and
low voltage equipment and their components.

The functional tests Include endurance tests on switching
devices, kinematic chain tests and function tests on any kind
of interlocking or control system. For long-duration tests
automatic control and menitoring systems are available to
supervisa various signals for diagnostics.

A wide range of measurement equipment is able to record via
special sensors many additional data for detailed investigation
of the test objects characteristics, like travels, rotation angles,
forces, torques, pressures, temperatures, binary signal states
and gas densities.

For gas-filled equipment we offer additionally gas-tightness
and pressure withstand tests,

The environmental tests combine the above mentioned mea-
surements and functional tests with special conditions during
storage and/or operation like extrame temperatures, humidity,
vibrations, inclination and other impacts.

Matarfal testing concentrates on load tests like tensile, com-
pression, mechanical impact IK-coding, torsion and bending
tests.

High-speed video recording can be used for visual examina-
tion of very fast processes (up to 10,000 pic./s).




Testing facilities

Material testing laboratory

in this laboratory various climatic tests on materials, compo-
nents and complete medium voltage switchgear pansls can
be carried out.

The testing facilities include two accessible climatic / thermo
chambers. The main tests offered by the material testing
laboratory are:
- Temperature tests
- Range: -70 °C to +150 °C
- Test voltage: 95 kV {1-phase)
(" Climatic tests
- Temperature range: +20 °C to +90 °C
- Humidity range: 10 - 98 %
- Test voltage: 95 kV (1-phase)
- Corrosion tests
- Salt fog tests
- Fog.te ith sulfur dioxide
- %with cory ensed water contalning climate

12 |Laboratories Ratingen

Calibration service

At the calibration laboratory we are able to calibrate electrical
measurement instruments, force measurement instruments,
length measurement equipment, torque wrenchas and pres-
sure gas equipment.

‘887




Initial sampling inspection
Objects with different size can be digitized with top-quality by
3D-scanning,

The 3D scanner will also be used for
- Quality checks
- Comparison of nominal/actual measurement data
according to CAD data set
- Measurement of form and position tolerances without
complex construction
- Measurement of free formed surfaces
- Serial measurement for quality checks, process safety
- Toolroom
- Generation of drawings for CAD system derives from
s¢an process
of initial batches




Workshop of
the LLaboratories

The workshop manufactures prototypes and test arrange-
ments as well as provides complete assembly and instaltation
service in connection with tests.

If defects oceur during tests our workshop offers immediate
repair service and manufacturing of spare parts.

In order to offer optimal service the workshop is fully equipped
for all kind of metal processing.

14 |Laboratories Ratingen




Contacts at the
Laboratories Ratingen

If you need more information on Laboratories General manager
Ratingen or if you would like to make reservations Dr. Stefan Géttlich
for a test please contact: Phone: +49 2102 12-1736

Fax: +49 2102 12-1713
E-Mail: stefan.goettlich@de.abb.com

Manager of high-power

testing laboratory

Dr. Martin Wember

Phone: +49 2102 12-1353 (
Fax: +49 2102 12-1713

E-Mail: martin.wember@de.abb.com

S i Manager of temperature-rise,
material testing and
calibration laboratory
Claus Loguingen
Phone: +49 2102 12-1372
Fax: +49 2102 12-1713
E-Mail: claus.loguingen@de.abb.com

Manager of high-voltage

testing laboratory

Ralf Hutmacher

Phone: +49 2102 12-1988

Fax: +49 2902 12-1713

E-Mail: ralf.hutmacher@de.abb.com

N

Manager of mechanical testing

and electronic laboratory

Michael Schéttler

Phone: +49 2102 12-1703

Fax: +49 2102 12-1713

E-Mail: michasl.schoettler@de.abb.com

Manager of workshop

Reinar Huhle

Phone: +48 2102 12-1277

Fax: +49 2102 12-1713
E-Mail:  reiner.huhle@de.abb.com

D T




Contact

ABB AG

Calor Emag Medium Voltage Products
Oberhausener Strasse 33

40472 Ratingen, Germany

Phone: +49 2102 12-0

Fax: +49 2102 12-17 77

E-Mail: powertech@de.abb.com

www.abb.com/laboratories-ratingen
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00
nach DIN EN ISO/IEC 17025:2005

Glltigkeitsdauer:  20.04.2017 bis 19.04.2022 Ausstellungsdatum: 20.04.2017

Urkundeninhaber: (

ABB AG
Kallstater Str. 1, 68309 Mannheim

( "w""%;:ort:
N ABBA®

;:galor Emag Mittelspannungsprodukte
== Oberhausener Strae 33, 40472 Ratingen

Prifungen in den Bereichen:
Gerite und Anlagen der Nieder-, Mittel- und Hochspannung
Dem Priiflaboratorium ist, ohne dass es einer vorherigen Information und Zustimmung der DAKKS

bedarf, die Anwendung der hier aufgefiihrten genormten oder thnen gleichzusetzenden
Priifverfahren mit unterschiedlichen Ausgabestiinden gestattet. (

Das Priiflaboratorium verfiigt iber eine aktuelie Liste aller Priifverfahren im flexiblen
Akkreditierungsbereich.

Elektrofechn_i_k

VDE 0414-9-1: (IEC 61869-1:2007, modifiziert);
April 2010 Deutsche Fassung EN 61869-1:2009
I[EC 61869-1 Instrument transformers —

Edition 1.0, Part 1: General requirements
2007-10 (IEC 61869-1:2007, modified);

German version EN 61869-1:2009
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DAKKS

({ oa

Deutsche
Akkreditierungsstelle

DIM EN 61869-2
Berichtigung 1: 2014~
06;

VDE 0414-9-2
Berichigung 1:
2014-06

IEC 61869-2
Edition 1.0,
2012-09

(IEC 61869-2:2012);
Deutsche Fassung EN 61869-2:2012

Instrument transformers —

Part 2: Additional requirements for current
transformers

{IEC 61869-2:2012);

German version EN 61869-2:2012

Fachbereich ‘Norm [/ Titel der Norm oder des Hausverfahrens Prisfbereich /
Hausverfahren / (ggf Abweichungen / Modlfmerungen von Emschrankung
. L Version - Normverfahren: angeben) : '
Elektrotechnik |DIN EN 61869-2 Messwandier-—
VDE 0414-9-2: Teil 2: Zusitzliche Anforderungen fiir
2013-07 + Stromwandler

Flektrotechnik

DIN EN 61869-3
(VDE 0414-9-3):
Mai 2012

IEC 61869-3
Edition 1.0,
2011-07

Messwandler —

Teil 3: Zus#tzliche Anforderungen fiir induktive
Spannungswandler

(IEC 61869-3:2011);

Deutsche Fassung EN 61869-3:2011

Instrument transformers —

Part 3: Additional requirements for inductive
voltage transformers

(IEC 61869-3:2011});

German version EN 61869-3:2011

Elektrotechnik

DIN EN 6186%-4
VDE 0414-9-4:
April 2015

IEC 61869-4
Edition 1.0,
2013-11

Messwandler - Teil 4: Zuséitzliche Anforderungen
fiir kombinierte Wandler (IEC 61869-4:2013)
Deutsche Fassung EN 61869-4:2014

Instrument transformers - Part 4: Additional
requirements for combined transformers
German version EN 61869-4:2014

Eiektrotechnik

DIN EN 61869-5
(VDE 0414-9-5)
Mai 2012

IEC 61869-5
Edition 1.0,
2011-07

Masswandler - Teil 5: Zusétzliche Anforderungen
fiir kapazitive Spannungswandler

(IEC 61869-5:2011);

Deutsche Fassung EN 61869-5:2011

Instrument transformers —

Part 5: Additional requirements for capacitor
voltage transformers

(IEC 61869-5:2011);

German version EN 61869-5:2011

Giiltigkeitsdauer:

20.04,2017 bis 19.04.2022

£

Aussteliungsdatum: 20 04 2017 )
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-G0

(( DAKKS |

Deutsche
Akkreditierungsstelle

Fachbereich

'Nofm/

Versnon :

Hausverfahren /

Titel der Norm oder des Hausverfahrens
(ggf Abwelchungen / Modifizierungen von ,
Normverfahren angeben)

Priifbereich /
Einschrankung

Elektrotechnik

DIN EN 60060-1
(VDE 0432-1)
Oktober 2011

Hochspannungs Priftechnik ~

Teil 1: Allgemeine Begriffe und Priifbedingungen
(IEC 60060-1:2010};

Deutsche Fassung EN 60060-1:2010

|EC 60060-1 High-voltage test technigues —
Edition 3.0, Part 1: General definitions and test requirements
2010-09 {IEC 60060-1:2010};

German version EN 60060-1:2010

Elektrotechnik |DIN EN 60060-2 Hochspannungs-Priiftechnik — {(without annex (

(VDE 0432-2) Teil 2: Messsysteme A)
Oktober 2011 (IEC 60060-2:2010); (ohne

Deutsche Fassung EN 60060-2:2011

Anhang A)

HEC 60060-2
ﬁiltlon 3.0,
2010-11

High-voltage test techniques -
Part 2: Measuring systems

(IEC 60060-2:2010);

German version EN 60060-2:2011

| EléRtrotechnik

DIN EN 60076-5
{(VDE 0532-76-5)
Januar 2007

IEC 60076-5
Third Edition,
2006-02

Leistungstransformatoren —

Teil 5: Kurzschlussfestigkeit

(IEC 60076-5:2008);

Deutsche Fassung EN 60076-5:2006

Power transformers —

Part 5: Ability to withstand short-circult
{IEC 60076-5:2006};

German version EN 60076-5:2006

Elekirotechnik

DIN EN 60076-11
{(VDE 0532-76-11)

Leistungstransformatoren —
Teil 11: Trockentransformatoren

April 2005 {IEC 60076-11:2004);

Deutsche Fassung EN 60076-11:2004
IEC60076-11 Power transformers —
First Edition, Part 11: Dry-type transformers
2004-05 {IEC 60076-11:2004);

German version EN 60076-11:2004

Elektrotechnik |DIN EN 60137 Isolierte Durchfiihrungen fiir

{VDE 0674-5) Wechselspannungen iiber
Juli 2009 1000V

(IEC 60137:2008);

Deutsche Fassung EN 60137:2008
IEC 60137 insulated bushings for alternating voltages ahove

Gliltigkeitsdauer: 20.04.2017 bis 19.04,2022

Ausstellungsdatum: 20.04.2017. "
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Deutsche
Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 Akkreditierungsstelle
Fachbereich : Norm / Titel der Norm oder des Hausverfahrens Priifbereich / \\
] HausVerfahr‘en/ .. (ggf Abweichungen / Modifizierungen von Einschridnkung
-Version . we Normverfahren angeben) B
Edmon 6.0, 1000 A
2008-07 (IEC 60137:2008);

German version EN 60137:2008

Elektrotechnik |DIN EN 62271-103 Hochspannungs-Schaltgeréte und -Schaltanlagen
(VDE 0671-103) -
April 2012 Teil 103; Lastschalter f(ir
Bemessungsspannungen iiber

1 kV bis einschlieBlich 52 kV

{IEC 62271-103:2011);

Deutsche Fassung EN 62271-103:2011

IEC 62271-103
Edition 1.0, High-voltage switchgear and controlgear —
2011-06 Part 103: Switches for rated voltages above 1kV
> up to and including 52 kV

> (IEC 62271-103:2011);

German version EN 62271-103:2011

, Elektrotechnik+DIN EN 62271-104 Hochspannungs-Schaltgerate und -Schaltanlagen
{VDE 0671-104) -
November 2015 Teil 104: Wechselstrom-Lastschalter flir
Bemessungsspannungen tber 52 kV
(IEC 62271-104:2015);

Deutsche Fassung EN 62271-104:2015

N

I[EC 62271-104
Edition 2.0, High-voltage switchgear and controlgear —
2015-02 Part 104: Alternating current switches for rated
voltages higher than 52 kV

(IEC 62271-104:2015);

German version EN 62271-104:2015

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatu
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

Deutsche
Akkreditierungsstelle

Fachbereich Norm/ ~ Titel der Norm oder des Hausverfahrens Priifbereich /
R Hausverfahren/ - (ggf Abwelchungen/ Modifizierungen von Einschrankung
o 7 Version- . Normverfahren angeben) e
Elektrotechnik |DIN EN 60270 Hochspannungs Priiftechnik
{VDE 0434) Teilentladungsmessungen
August 2001 + (IEC 60270:2000)
DIN EN 60270 Deutsche Fassung EN 60270:2001
Berichtigung 1:
November 2002;
VDE 0414-9.2
Berichigung 1
November 2002 (
\ € 60270 High-voltage test techniques —
}ird edition, Partial discharge measurement
/ 000-12 + (IEC 60270:2000);
Amendement 1 German version EN 60270:2001
Third edition,
2015-11
Iektxrdt&hmk DIN EN 60282-1 Hochspannungssicherungen
(VDE 0670-4) Tell 1: Strombegrenzende Sicherungen
August 2010 {IEC 60282-1:2009)
Deutsche Fassung EN 60282-1:2009
[EC 60282-1 High-voltage fuses —
Edition 7.1, Part 1: Current-limiting fuses
2014-07 (IEC 60282-1:2009);
German version EN 60282-1:2009
Elektrotechnik |IEC 60282-2 High-voltage fuses ~
Edition 3.0, Part 2: Expulsion fuses (
2008-04 ‘
Elektrotechnik |DIN EN 62271-106 Hochspannungs-Schattgerite und -Schaltanlagen
' {(VDE 0671-106) -
Juni 2011 Teil 106: Wechselstrom-Schiitze, \
Kombinationsstarter und Motorstarter mit
Schiitzen
(IEC 62271-106:2011);
Deutsche Fassung EN 62271-106:2011
IEC62271-106 High-voltage switchgear and controlgear —
Edition 1.0, Part 106: Alternating current contactors,
2011-08 contactor-based controllers and motor-starters
(IEC 62271-106:2011});
German version EN 62271-106:2011

\{\ '
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Deutsche
Akkreditierungsstelle

(( DAKKS

Fachbereich

- Norm/

Hausverfahren /

Titel der Norm oder deé Hausverfahrens
(ggf Abwe[chungen / Modifizierungen von

Priifbereich /

Einschrinkung

S : Vers:on Normverfahren angeben)
Elektrotechnik {DIN EN 60529 Schutzarten durch Gehiuse (IP-Code)
(VDE 0470-1) (IEC 60529:1989 + A1:1999 + A2:2013)
September 2014 Deutsche Fassung EN 60529:1991 + A1: 2000 +
A2:2013
IEC 60529 Degree of protection provided by enclosures (IP
Edition 2.2, Code)
2013-08 (IEC 60529:1989 + A1:1999 + A2:2013)
German version EN 60529:1991 + Al: 2000 +
A2:2013
Elektrotechnik {DIN EN 60660 Isolatoren
(VDE 0441-3) Priifungen an Innenraum-5Stiitzern aus
Dezember 2000 organischem Werkstoff fir Netze mit
T, Nennspannungen iiber 1 kV bis kleiner 300 kv
s (IEC 60660:1999)
(.// Deutsche Fassung EN 60660:1999
7 IEC 60660 Insulators — Tests on indoor post insulators of
Edition 2.0, organic material for systems with hominal
1999-10 voltages greater than 2 kV up to but not

including 300 kv
{IEC 60660:1999);
German version EN 60660:1999

Elektrotechnik

DIN EN 60832-1
(VDE 0682-211)
Dezember 2010

IEC 60832-1
Edition 1.0,
2010-02

Arbeiten unter Spannung — Isolierende Stangen
und auswechselbare Arbeitsképfe -

Teil 1: Isolierende Stangen

(IEC 60832-1:2010)

Deutsche Fassung EN 60832-1:2010 + Cor.:2010

Live working - Insulating sticks and attachable
devices - Part 1: Insulating sticks

fIEC 560832-1:2010)

German version EN 60832-1:2010 + Cor.:2010

Elektrotechnik

DIN EN 60832-2
{VDE 0682-212)}
Dezember 2010

IEC 60832-2
Edition 1.0,
2010-02

Arbeiten unter Spannung — Isolierende Stangen
und auswechselbare Arbeitsképfe

Teil 2: Auswechselbare Arbeitskdpfe

{}EC 60832-2:2010});

Deutsche Fassung EN 60832-2:2010 + Cor.:2010

Live working - Insulating sticks and attachable
devices - Part 2: Attachables devices

(IEC 60832-2:20:10);

German verston EN 60832-2:2010 + Cor.:2010

Giiltigkeitsdauer:

20,04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04,2017-
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(( DAKKS

Deutsche

Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 Akkreditierungsstelle
Fachbereich | = Norm/ [ Titel der Norm oder des Hausverfahrens | Prisfbereich/
2w | Hausverfahren / _ {g8f. Abweichungen/Modifiziertinger!_\':pn | Einschrinkung
S : Version . Normverfahrenangeben) = . |7,
Elektrotechnik |DIN EN 60947-1: Niederspannungsschaltgerite —
{VDE 0660-100) Teil 1: Allgemeine Festlegungen
Oktober 2011 {IEC 608947-1:2007 + A1:2010);

Deutsche Fassung EN 60947-1:2007 + A1:2011

DIN EN 60947-1/A2  [Niederspannungsschaltgerite —
(VDE 0660-100/A2) Teil 1: Allgemeine Festlegungen

Mai 2014 (IEC 17B/1806/CDV:2013);
Deutsche Fassung EN 60947-1:2007/FprA2:2013 (
IEC 60947-1 Low-voltage switchgear and controlgear -
Edition 5.2 Part 1: General rules
2014-09 + {IEC 60947-1:2007 + A1:2010);
Amendement 1+ 2 German version EN 60947-1:2007 + A1:2011
DIN EN 60947-2: VDE Niederspannungsschaltgerite —
0660-101 Teil 2: Leistungsschalter
Januar 2014 {IEC 60947-2:2006 + A1:2009 + A2:2013);
Deutsche Fassung EN 60947-2:2006 + A1:2009 +
A2:2013
DIN EN 60947-2 Niederspannungsschaltgerite —
(VDE 0660-101) Tell 2: Leistungsschalter
Maérz 2015 {IEC 121A/26/CDV:2014);
Deutsche Fassung FprEN 60947-2:2014
IEC 60947-2 Low-voltage switchgear and controlgear —
Edition 5.0 Part 2: Circuit-breakers (
2016-06 {IEC 60947-2: 2016 );
German version EN 60947-2:2006 + A1;2009 +
A2:2013

£
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Anlage zur Akkreditierungsurkunde D-P1-12115-01-00

(

DAKKS

Deutsche

DIN EN 60947-3
Berichtigung 1

(VDE 0660-107
Berichtigung 1) Marz
2015

DIN EN 60947-
3/A2:2015-03; VDE
0660-107/A2:2015-03

I[EC 60947-3
Edition 3.1
2012-04 +
Amendement 1

Fachbereich Norm/ - Titel der Norm oder des Hausverfahrens Priifbereich /
R Hausverfahren /. (gaf. Abweichungen / Madifizierungen von Einschriinkung
ST Version . . " Normverfahren angeben) = s

Flektrotechnik [DIN EN 60947-3: Niederspannungsschaltgerdte - Teil 3:
VDE 0660-10 Lastschalter, Trennschalter, Lasttrennschalter
Dezember 2012 und Schalter-Sicherungs-Einheiten {IEC 60947-

3:2008 + A1:2012); Deutsche Fassung EN 60947-
3:2009 + A1:2012

Niederspannungsschaltgerdte —

Teil 3: Lastschalter, Trennschalter,
Lasttrennschalter und Schalter-Sicherungs-
Einheiten

(IEC 60947-3:2008 + A1:2012);

Deutsche Fassung EN 60947-3:2009 + A1:2012,
Berichtigung zu DIN EN 60947-3 (VDE 0660-
107):2012-12; {IEC-Cor.:2013 zu IEC 60947-
3:2008/A1:2012)

Niederspannungsschaitgerdte —

Teil 3: Lastschalter, Trennschalter,
Lasttrennschalter und Schalter-Sicherungs-
Einheiten

(IEC 121A/7/CDV:2014);

Deutsche Fassung EN 60947-3:2009/FprA2:2014

Low-voltage switchgear and controlgear —
Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units
(IEC 60947-3:2008 + AL:2012);

German version EN 60947-3:2009 + A1:2012

Elektrotechnik

DIN EN 61230,
{VDE 0683-100)
Juli 2009

IEC 61230
Edition 2.0,
2008-07

Ortsverinderliche Gerite zum Erden oder Erden
und KurzschlieRen

(IEC 61230:2008);

Deutsche Fassung EN 61230:2008

Live working - Portable equipment for earthing
or earthing and short-circuiting

(IEC 61230:2008);

German version EN 61230:2008

Giiltigkeitsdauer: 20,04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04.2017
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(( DAkkS

Deutsche
Akkreditierungsstelle

Fachbereich

- Norm/
Hausverfahren /
Version -

Titel der Norm oder des Hausverfahrens
(ggf Abweichungen / Mod:fruerungen von
' Normverfahren angeben)

.Pri.ifberei_ch /

- Einschriinkung

Elektrotechnik

DIN EN 61869-1 VDE
0414-9-1
April 2010

IEC 61869-1
Edition 1.0,
2007-10

Messwandler

Teil 1: Allgemeine Anforderungen
(IEC 61869-1:2007, modifiziert);
Deutsche Fassung EN 61869-1:2009

Instrument transformers -

Part 1: General requirements

{IEC 61869-1:2007, modified);
German version EN 61869-1:2009

e

Elektrotechnik

DIN EN 62271-1
VDE 0671-1
August 2009 +

DIN EN 62271-1/A1
VDE 0671-1/A1
April 2012

IEC 62271
Edition 1.1,
2011-08

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

{IEC 62271-1:2007);

Deutsche Fassung EN 62271-1:2008

Hochspannungs-Schaltgerite und —Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

(IEC 62271-1:2007/A1:2011);

Deutsche Fassung EN 62271-1:2008/A1:2011

High-voltage switchgear and controlgear -
Part 1: Common specifications

(IEC 62271-1:2007);

German version EN 62271-1;2008

Elektrotechnik

DIN EN 62271-100
VDE 0671-100
August 2013

[EC 62271-100
Edition 2.1,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 100: Wechseistrom-Leistungsschalter

(IEC 62271-100:2008 + A1:2012);

Deutsche Fassung EN 62271-100:2009 + A1:2012

High-voltage switchgear and controlgear —
Part 100: Aiternating current circuit-breakers
(IEC 62271-100:2008 + A1:2012);

German version EN 62271-100:2009 + A1:2012

Giiltigheitsdauer: 20.04,2017 bis 19.04.2022

Ausstellungsdatum: 20.04.2017. _

Selte 9 von 18




( DAKKS !
: - Deutsche \
Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 Akkreditierungssteﬂe\
\
Norm/: - . | . Titel der Norm ode'r des Hausverfahrens Priifbereich /

Féchbereich

* Hausverfahren / - |-

Version - .

(gef. Abweichungen / Modifizierungen von
] Normverfahren angeben) =~

Einschrankung

Elektrotechnik

DIN EN 62271-102
VDE 0671-102
August 2013 +

DIN EN 62271-102/A2
VDE 0671-102/A2
Dezember 2013

IEC 62271-1(02
Edition 1.2,
2013-02

Hochspannungs-Schaltgeridte und -Schaltaniagen
Teit 102: Wechselstrom-Trennschalter und -
Erdungsschalter

{IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011);

Deutsche Fassung EN 62271-102:2002 +
Cor.:2008 + A1:2011

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 102: Wechselstrom-Trennschalter und -
Erdungsschalter

(IEC 62271-102:2001/A2:2013);

Deutsche Fassung EN 62271-102:2002/A2:2013

High-voltage switchgear and controlgear —

Part 102: Alternating current disconnectors and
earthing switches

(IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011 + A2:2013);

German version EN 62271-102:2002 + Cor.:2008
+ A1:2011 + A2:2013

Elektrotechnik

DiN EN 62271-105
VDE 0671-105
August 2013

IEC 62271-105
Edition 2.0,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen

Teil 105: Wechselstrom-Lastschalter-Sicherungs-

Kombinationen fiir Bemessungsspannungen {iber
1 kV bis einschlieBlich 52 kv

(IEC 62271-105:2012);

Deutsche Fassung EN 62271-105:2012

High-voltage switchgear and controlgear —

Part 105: Alternating current switch-fuse
combinations for rated voltages above 1 kV up to
and including 52 kv

(IEC 62271-105:2012);

German version EN 62271-105:2012

Elektrotechntk

DIN EN 62271-110
VDE 0671-110
August 2013

IEC 62271-110
Edition 3.0,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 110: Schalten induktiver Lasten

(IEC 82271-110:2012 + corrigendum Oct. 2012);
Deutsche Fassung EN 62271-110:2012

High-voltage switchgear and controlgear —

Part 110: Inductive load switching

(IEC 62271-110:2012 + corrigendum Oct. 2012);
German version EN 62271-110:2012

Giiltigkeitsdauar:

20.04.2017 bis 19.04,2022

Ausstellungsdatum: 20042017 o
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Anlage zur Akkreditierungsurkunde D-P1-12115-01-00

(DaKks \

Akkreditierungsstefie

Fachbereich " Norm/

-Version =

_Hausverfahren /-

';;Pr;iifbei'éi.ch !
. Einschrénkung

 Titel der Norm oder des Hausverfahrens 3
(ggf. Abweichungen / Modifizierungen von...
Normverfahren angeben) 7@

Eiekfrotecﬁnik
VDE 0671-111
September 2014

IEC 62271-111:
2012(E)

IEEE Std C37.60-
2012(E)

Edition 2.0
2012-09

EDIN EN 62271-111

Hochspannungs-Schaltgerite -und Schaltanlagen
Teil 111: Automatische Wiedereinschalter und
Fehlerunterbrecher fiir
Wechselspannungssysteme

bis 38 kv

(IEC 17A/1060/CD:2014)

High-voltage switchgear and controlgear -
Part 111: Automatic circuit reclosers and fault
interrupters for alternating current systems up
to 38 kV

(

Elektymhn?k DIN EN 62271-200
- VDE 0671-200
August 2012 +

Berichtigung 1

IEC 62271-200
Edition 2.0,
2011-10+
Corrigendum 1

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 200: Metallgekapselte Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen iiber
1 kV hts einschlieBlich 52 kv

(IEC 62271-200:2011);

Deutsche Fassung EN 62271-200:2012 +
Berichtigung 1:2016-01

High-voltage switchgear and controlgear —
Part 200: AC metal-enclosed switchgear and
controlgear for rated voltages above 1 kV and
up to and including 52 kv

{IEC 62271-200:2011 + Corrigenda 2015);
German version EN 62271-200:2012 +
Berichtigung 1:2016-01

DIN EN 62271-201
VDE 0671-201
Juli 2007

Elektrotechnik

IEC 62271-201
Edition 2.0,
2014-03

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 201: Isolierstoffgekapselte Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen iiber
1 kV bis einschliefllich 52 kv

(IEC 62271-201:2006);

Deutsche Fassung EN 62271-201:2006

High-voltage switchgear and controlgear -

Part 201: AC insulation-enclosed switchgear and
controlgear for rated voltages above 1 kV and up
to and including 52 kv

{IEC 62271-201:2014);

Giiltigkeitsdauer; 20,04,2017 bis 19.04.2022
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(( DAKKS

Deutsche
Akkreditterungsstelle

?achbereich

Norm /

Hausverfahren /
Version -~

Titel der Norm oder des Hausverfahrens
(ggf Abweichungen / Modifi merungen von
‘Normverfahren angeben)

Pritfbereich / -
- Einschrinkung

Elaktrotechnik

DIN EN 62271-202
VDE 0671-202
August 2007

IEC 62271-202
Edition 2.0,
2014-03

Hochspannungs Schaltgerite und -Schaltanlagen
Teil 202: Fabrikfertige Stationen flr
Hochspannung/Niederspannung

(IEC 62271-202:2006);

Deutsche Fassung EN 62271-202:2007

High-voltage switchgear and controlgear —
Part 202: High-voltage/ low-voltage
prefabricated substation

{IEC 62271-202:2014);

Elektrotechnik

DIN EN 62271-203
VDE 0671-203
November 2012

IEC 62271-203
Edition 2.0,
2011-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Tell 203: Gasisolierte metallgekapselte
Schaltanlagen fiir Bemessungsspannungen {iber
52 kv

{IEC 62271-203:2011);

Deutsche Fassung EN 62271-203:2012

High-voltage switchgear and controlgear —
Part 203: Gas-insulated metal-enciosed
switchgear for rated voliages ahove 52 kv
{IEC 62271-203:2011);

German version EN 62271-203:2012

Elektrotechnik

E DIN EN 62271-304
VDE 0671-304
April 2007

IEC/TS 62271-304
Edition 1.0,
2008-05

Zusédtzliche Anforderungen an gekapselte
Schaltgeratekombinationen und
Hochspannungsschaltanlagen von 1 kV bis 52 kV
fiir den Einsatz unter erschwerten klimatischen
Bedingungen

{IEC 17C/373/CD:2006)

High-voltage switchgear and controlgear —

Part 304: Design classes for indoor enclosed
switchgear and controlgear for rated voltages
above 1 kV up to and includuing 52 kV to be used
in severe climatic conditions

(IEC/TS 62271-304:2008)

Giiltigkeitsdauer: 20.04,2017 bis 19.04.2022

Ausstellungsdatum:20'.{)&‘1‘2(;)1'7;:,- L Seite 12




Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(( DAKKS

Deutsche
Akkreditierungsstelle

_Fachbereich

“"Norm /

HéuStrer_fahren /

-Version . -

Titel der Norm oder des Hausverfahrehs
{gaf. Abweichungen / Modlfmerungen \.ron
Normverfahren angeben)

Priifbereich /
Einschrénkung :

Elektrotechnik

EDIN IEC62271-37-
013

VDE 0671-37-013:
2012-09

IEC/IEEE 62271-37-
013

Hochspannungs-Schaltgeridte und Schaltanlagen
Teil 37-013; Wechselstrom-Generatorschalter
{IEC 17A/993/CD:2011)

High-voltage switchgear and controlgear —
Part 37-013: Alternating-current generator

German version EN 60068-2-1:2007

Edition 1.0, circuit-breakers
2015-10
Elektrotechnik |DIN EN 60068-2-1 Umgebungseinflisse - Teil 2-1: Priifverfahren -
VDE 0468-2-1 Priifung A; Kélte (IEC 60068-2-1:2007);
/—\ Januar 2008 Deutsche Fassung EN 60068-2-1:2007
s
S / IEC 60068-2-1 Environmental testing -
Edition 6.0, Part 2-1: Tests — Test A: Cold
2007-03 {IEC 60068-2-1:2007);

| Efektrotechnik

DIN EN 60068-2-2
VDE 0468-2-2
Mai 2008

IEC 60068-2-2
Edition 5.0,
2007-07

Umgebungseinfliisse - Teil 2-2: Priifverfahren -
Priifung B: Trockene Wirme {IEC 60068-2-
2:2007);

Deutsche Fassung EN 60068-2-2:2007

Environmental testing —

Part 2-2: Tests — Test B: Dry heat
(IEC 60068-2-2:2007)

German version EN 60068-2-2:2007

Elektrotechnik

DIN EN 60068-2-30
Juni 2006

IEC 60068-2-30

Umgebungseinfilisse - Teil 2-30: Priifverfahren -
Priifung Db; Feuchte Wirme, zyklisch (12 + 12
Stunden) {IEC 60068-2-30:2005);

Deutsche Fassung EN 60068-2-30:2005

Environmental testing —

Edition 3.0, Part 2-30:
2005-08 Tests — Test Db

Damp heat, cyclic (12 h + 12 h cycle)

{IEC 60068-2-30:2005)

German version EN 60068-2-30:2005

Elektrotechnik |IEC 62262 Degrees of protection provided by enclosures for

Edition 1.0, electrical equipment against external mechanical
2002-02 impacts (IK code)

German version SN EN 62262:2002

Giiltigkeitsdauer: 20.04,2017 bis 19.04.2022

Ausstellungsdatum: 20,04.2017
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(( DAKKS

Deutsche L\

Aniage zur Akkreditierungsurkunde D-PL-12115-01-00 Akkreditierungsstelle \\ C

Fachbereich

i Norm /
. Hausverfahren’/
“:o- . Version

Titel der Norm oder des Hausverfahrens.
{ggf. Abweichungen / Modifizierungen von
' + Normverfahren angeben) '

Priifbereich /
Einschrénkung

Elektrotechnik

DIN EN 60068-2-75
VDE 0468-2-75
2015-08

IEC 60068-2-75
Edition 2.0,
2014-09

Umgebungseinfliisse - Teil 2-75:

Priifungen - Priifung Eh: Hammerprifungen
(IEC 60068-2-75:2014);

Deutsche Fassung EN 60068-2-75:2014

Environmental testing -~ Part 2-75:
Tests — Test Eh: Hammer tests

(IEC 60068-2-75:2014)

German version EN 60068-2-75:2014

Elektrotechnik

[EEE Std €37.04- 1999
June 199%

IEEE Standard Rating Structure for
AC High-Voltage Circuit Breakers
|EEE Std C37.04-1999

& T~ (Revision of IEEE Std C37.04-1979)
Elektrotechnik 1E(EE Std C37.06-2009 |IEEE Standard for AC High-Voltage Circuit
e ovember 2009 Breakers Rated on a Symmetrical Current Basis -
e Preferred Ratings and Related Required

Capabilities for Voltages Above 1000 V
IEEE Std C37.06-2009
(Revision of ANSI C37.06-2000)

Elektrotechnik

IEEE Std C37.09-1999

IEEE Standard Test Procedure for

(R2007) AC High-Voltage Circuit Breakers
June 1999 Rated on a Symmetrical Current Basis
IEEE Std C37.09™-1999 (R2007)
(Revision of IEEE Std C37.09-1979)
Elektrotechnik JANSI C37.54- American National Standard
2002 For Indoor Alternating Current High-Voltage
March 2003 Circuit Breakers Applied as Removable Elements

in Metal-Enclosed Switchgear—
Conformance Test Procedures

Elektrotechnik

ANSI C37.20.2-2015

IEEE Standard for Metal-Clad Switchgear

Elektrotechnik

ANSI €37.20.7-2007

[EEE Guide for Testing Metal-Enclosed
Switchgear Rated Up to 38 kV for
Internal Arcing Faults

Elektrotechnik

ANSI C37.122.2-
2011

IEEE Guide for the Application of Gas Insulated
Substations 1kV to 52kV

Elektrotechnik

IEEE Std €57.13-2008

|EEE Standard Requirements for Instrument
Transformers

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04.2017
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(( pAKKS

Deutsche W
Akkreditierungsstelle \ )

Fachbereich | . - ‘Norm/

Hausverfahren /.

Titel der Norm oder des Hausverfahrens

[ggf Abwelchungen/ Modtlelerungen von, o

Prﬁfbér_eiq_h /!
Einsc_:_hfia’nk&n'g_ :

s - - Version .. - Normverfahren angeben)
Elektrotechnik |E DIN EN 61180 VDE Hochspannungs-Pridftechnik fiir
0432-10 Niederspannungsgerite
Juli 2013 Begriffe, Priifung und Priifbedingungen,

DIN EN 61180-1 VDE
0432-10
Mai 1995

-1IEC61180-1

( Edltr n 1.0,
T o= 199/20}0

DIN EN 61180-2
VDE 0432-11
Mai 1995

IEC 61180-2
Edition 1.0,
1994-06

Priifgerite

Hochspannungs-Priiftechnik fir
Niederspannungsgerite

Begriffe, Priifung und Priifbedingungen
(IEC 61180-1:1992);

Deutsche Fassung EN 61180-1:1994

High-voltage test techniques for low voitage
equipment —

Part 1: Definitions, test and procedure
reguirements

(IEC 61180-1:1992);

German version EN 61180-1:1994

Hochspannungs-Priiftechnik fiir
Nlederspannungsgerate

Priifgerite

(IEC 61180-2:1994);

Deutsche Fassung EN 61180-2:1994

High-voltage test techniques for low-voltage
equipment —

Part 2: Test equipment

(IEC 61180-2:1994);

German version EN 61180-2:1994

Gllltigkeitsdauer: 20,04,.2017 bis 19.04.2022 Ausstellungsdatum: 20.04.2017




Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

.

( DAKKS

Peutsche

Akkreditierungsstelle

" Fachbereich

Norm /

Hausverfahren /

" ersion

Tite! der Norm oder des Hausverfahrens
(ggf Abwe:chungen / Modtf‘nerungen von
.- Normverfahren angeben) ‘

Priifbereich /

Einschrénkung

Elektrotechnik

DIN EN 61439-1
VDE 0660-600-1
Juni 2012 +

DIN £EN 61439-1Bbl 1
VDE 0660-600-1 Bbl 1

Berichtigung 1
Dezember 2014 +

DIN EN 61439-1
VDE 0660-600-1
Beiblatt 1:
Juni 2014

IEC 61439-1
Edition 2.0,
2011-08

IEC/TR 61439-0
Edition 2.0,
2013-04

Niederspannungs-Schaltgeratekombmationen
Teil 1: Allgemeine Festlegungen

{IEC 61439-1:2011});

Deutsche Fassung EN 61439-1:2011

Berichtigung zu DIN EN 61439-1 Beiblatt 1 (VDE
0660-600-1 Beiblatt 1):2014-06

Niederspannungs-Schaltgerdtekombinationen
Teil 1: Allgemeine Festlegungen; Beiblatt 1.
Leitfaden flir die Spezifikation von
Schaltgeritekombinationen

(IEC/TR 61439-0:2013)

Low-voltage switchgear and controlgear
assemblies —

Part 1: General rules

(IEC 61439-1:2011);

German version EN 61435-1:2011

Low-voltage switchgear and controlgear
assemblies —
Part 0: Guidance to specifying assemblies

Elektrotechnik

DIN EN 61439-2
VDE 0660-600-2
Juni 2012

IEC 61439-1
Edition 2.0,
2011-08

Niederspannungs-Schaltgerdtekombinationen
Teil 2: Energie-Schaltgerdtekombinationen
(IEC 61439-2:2011);

Deutsche Fassung EN 61439-2:2011

Low-voltage switchgear and controlgear
assemblies —

Part 2: Power switchgear and controlgear
assemblies

(IEC 61439-2:2011);

German version EN 61439-2:2011

Gilltigkeitsdauer: 20.04,2017 bis 19.04.2022

Ausstellungsdatum: 20,04.2017
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({ DAKKS

~ Deutsche . \\
Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 - Akkredmerungsste!]e \
Fachbereich . . Norm / . . Titel der Norm oder des Hausverfahrens | Priifbereich /
‘ Hausverfahren / - (ggf Abwemhungen / Modlf’zmrungen von ‘ Einschrénkung
ST i : Version. . Normverfahren angeben) : S
Elektrotechnik |DIN EN 61439-3 Nlederspannungs—SchaItgeratekomblnatlonen
VDE 0660-600-3 Teil 3: Installationsverteiler fiir die Bedienung
Februar 2013 + durch Laien (DBOQ)
(IEC 61439-3:2012);
Deutsche Fassung EN 61439-3:2012
DIN EN 61439-3 Berichtigung zu DIN EN 61439-3
VDE 0660-600-3 (VDE 0660-600-3):2013-02;
Berichtigung 1 {IEC-Cor.:2013 zu IEC 61439-3:2012) }
Oktober 2014 (
IEC 61439-3 Low-voltage switchgear and controlgear
> Editicn 1.0, assemblies —
: 2012-02 Part 3: Distribution boards intended to be
7 operated by ordinary persons (DBO)
{IEC 61439-3:2012);
German version EN 61439-3:2012
Elektrotechnik [DIN EN 61439-4 Niederspannungs-Schaltgerstekombinationen
VDE 0660-600-4 Teil 4; Besondere Anforderungen fiir
September 2013 Baustromverteiler (BV)
(IEC 61439-4:2012);
Deutsche Fassung EN 61439-4:2013
IEC 61439-4 Low-voltage switchgear and controlgear
Edition 1.0, assemblies —
2012-11 Part 4: Particular requirements for assemblies for
construction sites (ACS)
(IEC 61439-4:2012); (
German version EN 61439-4:2013
N

Giiltigkeitsdauer: 20,04.2017 bis 19.04,2022 Ausstellungsdatum: 20.04.2017




({ DAKKS

\_\ g
Deutsche
Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 ' Akkreditierungsstelle

Fachbereich | - ~ Norm / e Titel der Norm oder des Hausverfahrens Priifbereich /
| Hausverfahren /" | - (ggf. Abweichungen / Modifizierungenvon Einschrankung
o '—f}"\_liérsion, o .. Normverfahren angeben) -~ " [.-° o .
Elektrotechnik |DIN EN 61439-5 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-600-5 Teil 5: Schaltgeratekombinationen in &ffentlichen
Oktober 2011 Energieverteilungsnetzen

(IEC 61439-5:2010);
Deutsche Fassung EN 61439-5:2011

E DIN EN 61439-5 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-600-5 Teil 5: Schaltgeritekombinationen in &ffentlichen
Juli 2014 Energievertellungsnetzen

(IEC 17D/492/CDV:2013); Deutsche Fassung
FprEN 61439-5:2013

IEC 61439-5 Low-voltage switchgear and controlgear
Edition 2.0, assemblies - Part 5: Assemblies for power
2014-08 distribution in public networks
{IEC 61439-5:2014);

Elektrotachnik |DIN EN 60439-1 Niederspannungs-Schaltgeratekombinationen
VDE 0660-500 Beiblatt | Teil 1: Typgeprifte und partiell typgepriifte
2 Kombinationen -
Mai 2009 Technischer Bericht: Verfahren fiir die Prifung

unter Storlichtbogenbedingungen
({EC/TR 61641:2008)

[ECTR 61641 Enclosed low-voltage switchgear and controlgear

Edition 3.0, assemblies — Guide for

2014-09 testing under conditions of arcing due to internal
fault

Giltigkeitsdauer: 20.04,2017 bis 19.04.2022 Ausstellungsdatum; 20,04.2017
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Technical parameters { Value

Highest valtage for equipment 3.6-12kV
.lgt;;hrer frequency test voilage. 1 mln 10 42 ky
nl._ightr'ng imbﬁlse test voltage 40 - 95 kV H
"gated primar);‘c-:‘urrent $10-3200A
Rated short-time thermal current 2 - 100 kA/ 1s
v Reconneclable (primary 1 400-800 A) primary or seccnda;y

Description

The TPU 4x.xx transformers are cast In epoxy resin and
designed for insulation voltages up to 12 kV. The 3.6 kV and
7.2 kV versions have the same dimensions as the 12 kV. For
certain types of panels there is a need for extra long creepage
distance on the transformers. For this purpose you can order
current transformers with ,ribs on the top®, The transfarm-

ars are manufactured in conformity with dimensions stated
hereunder. The TPU 4x.xx transformers are designed as
single-turn or muiti-turn versions, with one transformer ratio or
wittdi\@/baving the possibility to be reconnectable on
thewrimary or on the secondary side. The number of second-
ary windings-{{ro to 6 — max. 12 secondary terminals - 2
rows), depgrits on the combination of the technical parame-
ters {sucii as the accuracy cfass, burden, short-circuit current,
overcufrent factor...) and the transformer dimensions size.

When agread between the manufacturer and the customer the
TPU transformers can be provided with the voltage indication
system. For this purpose, however, it is necessary to know

in what insulation level the transformers shall operate. The
secondary windings are used for measurement or protec-
tion purposes, or for special use (testing winding, X" class
windings}. One terminal of each secondary winding used and
one terminal of short-circuited and not used winding have to
be earthed during the transformer operaticn. The secondary
~indings are lead out into a cast-type secondary terminal box
with plastic cover. The terminal cover is sealable. The termi-
nals are provided with M5 screws for the termination and with
throughgoing holes for direct earting (first row of secondary
terminals).
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Technical data

The transformer can be mounted in any position. The trans-
former body is fixed by using four screws. Earth clamp M8 is
on the transformer base plate.

Rated primary voltages
36 kV; 7.2kVi 12 kv

Rated primary currents ( :
10; 15; 20; 28; 30; 40; 50; 60; 75; 100; 150; 200; 300; 400;

500; 600; 750; 1 0C0; 1 250; 1 500; 2 000; 2 500; 3 000 and

3 200 A; primary recennactable modification max till 400-800 A.

Other primary currents can also be agreed upon with the

customer.

Rated secondary currents
5 A; 1 A, others on request (possibility to combine different
values in ong transformer)

Accuracy classes
0.2, 0.25; 0.5; 0.58; 1; 3; 5; 5P10; 5P15; 5P20; 10P10;
10P15; 10P20; others on request.

Rated frequency
50 Hz or 60 Hz, others on request

The transformers are designed and manufactured in confor- (
rmity with the following standards and recommendations: IEC,
VDE, ANSJ, BS, GOST and CSN, others on request.

Cantilever strength
5 kN

Permissable torques for serew connections

M5 | max 3.5 Nm : min 2.8 Nm
M8 max 20 N min 16 Nm
M12 max 70 Nm \\ min 56 Nm




Code designation - TPU current transformers

TRU X bt . X X
voltage current dimension primary terminals )
H s
4...upto 12 kY 0... to 600 A muliiturn 1..8hort 148 mm, DIN 1.0 pr.rec., no ribs /40x80mrm, 80x80mm/ A
1... 10 1 250 A, combi 2..long 148 mm, DIN 2..prim. rec., no rios /40x80mm, 80x80mm/ \
multiturn, singleturn® 3..short, wide.. 184 mm 3..n0 pr.rec., with ribs /80x688mm, 80x80mm/ =
3...to 1 250 A singleturn 4..long, wide...184 mm 4..prim. rec., with ribs /40x80mm, BOx80mm/
4...to 1 500 A singteturn 5,.middle 148 mm, DIN
5...to 2 000 A singleturn
6...to 2 500 A singleturn
7...10 3 000 A singleturn
’ 8...i0 3 200 A singleturn
*TPU 41.41 and TPU 41.43 only
Marking of current transformer outlets - example
PL{K) P2} P2R)
o] o o o
H !
bl i Ls i
5 S s 181 15}2 281 252
ff) (51121 323: £k (1) 128) @
b) <)
P1 [ Py
PLX Pz ®a) o) e i)
TS o
. T
H H i H i
1‘?1 1552 2%1 2?2 5J;1 187 & A é
134 152 251 252
13} (1) (k) {20 (%) () (1K (i (3R} @
e} 1

a} §ingle-core design | b} Double-core destgn | ¢} Three-core design } d) Single-core design, recennectable on the secondary side | ) Double-core design,

_reconnectabls on the secondary side [ f) Double-core design, reconnectable on 1he primary side

Standartized insulation levels of TPU 4x.xx transformers

3.68/21/46kV 7.2/727780kV 12/287 75 kV
3.6/10/ 40KV 7.2/20/60kY 12/35/ 75 kV
12742/ 95 kV

Fig. 2. 1 Secondary terminal box Fig. 2. 2 Secondary terminal box
{3 secondarles and voltage indicator} {2 secondaries and grounding screw)




Dimensional Drawing

TPU 40.11 Weight: 20-24kg TPU 40.12 Weight: 19-255{9\ A
TPU 43.11 Creepage distance: 201 mm Creepage distance: 338 mm
286
—
: @mmﬂ’éﬂa%:%
F— 56 PO /T o
m ] 1 1 T [
i L ol
!
l Pl @14 §
§ | @MB
Pai6 @14 \ 4
% Sus %IN' [Fjjl iE
%IF\:" IF? J l e m1565 150 J |
' 185 150 | -:] f
185 32 920 2 A,
2 120 2, . o JNEERTIET) [
g v == | V1
— &) Ks K3 1l [P .
B K L oo 3| [6¥e] 2 4. (
gz I -0 L4 I}D]‘Ri? e L ¢L?j|¢ii—'_ . RS B
e g My h i ] efjcg | | P2l m
Pi P2
— N =) Ly Je
= [ /& 235 17 Ve \miz.
——ti] 2| | Mi2 £0 135 15
80 133 15 10 270
10 / 270 235
e E/ 235
/ Drawingn, Potarity Dravdng n. Polarity
/ 44614000 P1 1o secondary lerminal 44514020 P1 to secondary {erminal
44614010 P2z to secondary terminal 44614030 P2 to secondary ferminal
TPU 40.13 Weight: 20-24kg TPU 40.14 Weight: 19-25kg
TPU 43.13 Creepage distance: 214mm Crespage distance: 201mm
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Crawing n. Polarity Drawinig . Polarity
44514040 P+ lo secondary lerminal 44614060 Pi ta secondary teminal
42514050 P2 to sscondary ferminal deioro | P2tesecondary terninal
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TPU 40.22

Creepage distance: 215mm

Weight: 29-37kg

TPU 40.21 Weight: 29-37kg
TPU 43,21 Creepage distance: 201mm
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J/  Drawingo. Potasity
44514080 P11a secondary lermnal
/’ 44514000 P2 ta secondary lerminal
TPU 40.23 Waeight: 28-37kg
TPU 43.23 Creepage distance: 214mm
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Dravingn. Peofarty
44614420 P1 to secondary terminal
44614520 P2 to secondary terminal
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Drareding n. Pelarity
44614100 P1 to secondary terminal
44614110 P2 to secondary terminal
TPU 40.24 Waeight: 29-37kg
Creepage distance: 215mm
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Drawing n. Polarity
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TPU 40.31 Weight: 31-3%kg TPU 40.33 Weight: 31-89kg\
TPU 43,31 Creepage distance: 215mm TPU 43.33 Creepage distance: 215mm
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" 44614160 P1 1o secondary teninal 42614180 1 to secondary leminal
44614170 P2 1o secondary temnal £4514180 P2 1o secondary terminal
TPU 40.41 Waight: 45-55kg TPU 40.43 Weight: 45-55kg
TPU 41.41 Creepage distance: 215mm TPU 41.43 Crespage distance: 215mm
TRU43.41 TPU 43.43
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Drawing n, Polarity Prérsing . Polartty
44514200 P1 1o secondary terminal Adeidazo Pito secondaryterm{naj
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TPU 40.53 Weight: 28kg
TPU 43.53 Creapage distance: 214mm
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TPU 4413 Weight: 25-31kg
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Drawing n. Polarity
44514260 P1 1o secondary lerminal
44514270 P2 {0 secondary lerminal
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TPU 44.11 Weight: 256-31kg
TPU 45.11 Creepage distance: 201mm A
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Drawing n. Polarity
44614240 P to secondasy lemminal
44614250 £2 to secondary terminal
TPU 44.21 Welght: 40-45kg
TPU 45.21 Creepage distance: 201mm
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TPU 47.21
TPU 48,21

Drawing 0, Folarty ]
44814280 P1 a secondary terminal
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TPU 44.23
TPU 45.23
TPU 46.23
TPU 47.23
TPU 48.23

Weight: 40-45kg
Creepage distance: 201mm
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WJU 44.31

TPU 45.31
TPU 46.31
TPU 47.31
TPU 48.31

Creepage distance: 210 mm

Y
Weight: 34-42kg
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TPU 44.43 Weight: 46-58kg
TPU 45.43 Creepage distance: 210mm
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Contact us

ABB s.r.o.
EPMV Brno

Videnska 117, 612 00 Brno,

Czech Republic

Tel.: +420 547 152 021
+420 547 152 614

Fax:  +420 547 152 626

E-mail: info.gff@cz.abb.com

www.abb.com

The dataZnd Hustrations are not binding. We reserve the right to
make changes withaut notice in the course of technical davslop-
mant of the product,

@ Copyright 2017 ABB,
All rights reservad,
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PEIIYEHHUKA BBIIAPUA
BENTARCHM LEIPUTYT Lo MEeTROAGTKSA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

BONBJTHEHYE N2 15.09.4507.2

KbM YQOCTOBEPEHUE
3A OLOEBPEH THN CPEACTBO 3A U3MEPBAHE N2 06.01.4507
Measuring Instrument Type-approval Certificate-Revision 1

WsgapeHo Ha
NPOoHaBOAHTEN: : ABB 5.r.0., Penybnnra Yexua

Issued to manufacturer:

Ha ocHoBaHue Ha: un. 30, an.2 or 3akoHa 3a usMepBaHunTa
In Accordance with:

/ " OTHOCHO! U3MEPBATENHN  TOKOBM  TpaHcopMaTop¥ 33  cpegHo g
In Respect of: Hanpexehue Tvn TPU xx.xx (TPU 4x.xx, TPU 6x.xx, TPU :
7x%X)
rf HHUYECKH 1
TPONOrMYHM
XapaKTepUCTHUKI: npunoXenne, HepasaenHa YacT oT HacToALOTO
Techn% and metrological yAocToBepeHune 3a 0400peH TMN CPeACTBO 3a U3MepBaHe
Wistfcs:
Cpok Ha BaAMAHOCT: 14.09.2025 .
Valid unti:

CpepcreoTo 2a UsMepBaHe e
BNXCAHO B parucrbpa Ha
ogo6peHnTe 3a U3NoR3BaHe
THMNOBE cpegcrsa 33

n3Mepsave nog Ne: 4507
Reference N°:

Oata Ha nagapaHe Ha
NBPBOHAYANHOTO

YAOCTOBEPSHHETO 32

oao6GpeH Tvn: 05,01.2006 .
Dater

bara Ha nzpapake Ha
[BONBLAHEHUETO KbM

yAOCTOBEpPEeHHeTo 2a

ofgoBGpeH TMn: 14.09.2015 r,
Date;




N
fipunowenne KeM Aonbnuedne N2 15,08.4507.2 wnM yaocrosepeHue N2 06.01.4507 \

Hznapeke Ha npousgopuTen: ABB S‘.r.o., Penybnuka Hexua

OTHOCHO! U3MepBaTENHW TOKOBW TPaHCHOPMATOPW 3a CPeAHO HanpemeHue Trn TPU XX.xX
{TPU 4x.xx, TPU 6X.%X, TPU 7X.XX) :

OnucaHMe Ha fonbiHeHwe N2 15.09.4507.2 xbM ygocToOBEepeHne 3a ogobpeH tin N2
06.01.4507

W3nageHoto ponbaHenve N? 15,09,4507.2 KuM yAocToBepeHwe 3a oacbpeH Tun N?
06.01.4507 e 3a yAbAKaBaHe Ha CPOKA HAa BaNMAHOCT Ha ofobpaeaHe Ha Tuna fo 14.09.2025

roauvHa.

:: cTpasuLa 2 9??;_{‘ =t
& C{_/‘:/'
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PENVEIHMKA BHITAPUA

Bralapck My CDHTYT ¢ KETDCACOMA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

HOMBJ/IHEHUE N° 15.09.4507.1

KbM YAOCTOBEPEHUE

3A O4OBPEH THUIN CPELCTBO 3A M3MEPBAHE N¢ 06.01.4507
Measuring Instrument Type-approval Certificate-Revision 1

H3gaaeno Ha ;
npovasoanTen: ABB S.r.0., Peny6nuxa Yexus :
Issued fo manufacturer: i

Ha ocuoBaHue Ha: 4n. 32, an. 1 or 3akoHa 3a usMepsaHuaTa (OB, 6p. 46 ot
In Accordance with: 2002 r., u3M. 6p. 88 oT 05 I, U3M. 1 gor. 6p. 95 oT 2005 r.)
OTHOCHO: M3MEPBATENIHM  TOKOBM  TpaHcopMaropu 33  cpegHo

In Res\eetpf: HanpexeHue THN TPU xx.xx

TexHyeck u
/Merpo OruHy

~ XapaKTepPHCTHKK: npunoxenue, HepasaenHa Hacr ot HaCTOSILLOTO
Technical and metrological YAOCTOBEDEHNE 38 0A06PEH THUN CPEACTBO 33 U3MepBaHe
characteristics:
Cpok Ha BanugHocr: 05.01.2016 r,
Valid untif:

Cpeacrsoro 3a uaMepbaHe e

BMWCAHO B PErucTbpa Ha

opob6peHUTe 3a UzNoN3BaHe (
THUIOBE CPeacTsa 3a

n3Mepeane nox No: 4507

Reference N°;

Aara #a napaeaHe Ha
AONBIHEHHETO KbM
YAOCTOBEPEeHHETo 3a

ofao6peH THn: 03.09.2015 .
Date:
. _}:::""
‘{_?
APEOCENATERN: :i“* A
MY

AOU. A-p [uinEs

Cietpanifulor 7 -




Mpraowenne koM Jontndedue N2 15,09.4507.1 koM yaocrosepeHne N2 06.01,.4507

Waganedo Ha npoussoguren: ABB S.r.o., PenybBnuka Yexwus

OTHOCHO: “3MePBaTe/IHK TOKOBM TpaHCopMaTopy 3a cpeAHo HanpemeHnue TA TPU xx.xx

OnucaHue Ha ACNBAHEHWETO KbM YROCTOBEpeHKe 3a ogobpew tun N2 06.01.4507

B 1. 1.1, TexHHUYeCKH M MRTPOOrUUYHK XapPaKTEPUCTHKY 42 CE JOMNbAHU!

¢ HoMWHBNMHKY MBPBUYHK TOKOBE:
- 3a TPU 4x.xx: ot 10 A po 3200 A;
- 3a TPU 6x.xx: o7 10 A Ao 3200 A;
- 33 TPU 7x.xx: ot 10 A a0 2500 A.

BT, 1.3. CxeMu Ha MecTara 3a NocrasfAHe Ha 3HallM, YROCToBepABalll pasyaTaTHre
OT KOHTPON2 U MecTa 3a AnoMBUpaHe A3 Ce AOMbAHK!

- 3HakbT 38 onobpeH TMN We Svhe rpaeupad Ha TabenaTta ¢ HOMWHANHK AaHHW OT

3aBoAa Npou3BofuTen;
- 3HakLT 3a nNbpBOHMAJYanHa npoBepka (Mapka 2a 3anensaHe) ce TMoCTaBsad A0

rpaBuMpaHKs 3HaK 3a opobpeH Tun. 4
.
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PEMLA
C; Certificate No.  14199Ra
GESELLSCHAFT FUR ELEKTRISCHE Copy No. 1
HOGCHLEISTUNGSPRUFUNGEN
Member of the

SHORT-CIRCUIT TESTING LIAISON (STL)

TYPE TEST CERTIFICATE OF
COMPLETE TYPE TEST

APPARATUS: Current transformer

DESIGNATION: TPU 43.11
Rated voltage: 12 kV Rated normal current: 1250 A Rated frequency: 50 Hz

SERIAL NUMBER: 1VLT5114048692

MANUFACTURER: ABE s.r.0., PPMV, Brno, Czech Republic
under license of ABB Technology Ltd., Zurich, Switzertand

TESTED FOR; ABB Technology Ltd., Zurich, Switzertand
DATE(S) OF TEST: 20' 2206 and 23 October and 04™ and 17** November 2014
TESTED BY: PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. Laboratory Brno, Czech Republic
on behalf of PEHLA-Testing Laboratory Ratingen, Gemany

¢ apparatus, constructed in accordance with the description, drawings and photographs incorporated
in this certificate has been subjected to the series of proving tests in accordance with

IEC 61869-1, Ed. 1.0, 2007-10, ¢l 7.3.2,7.3.3,7.3.4,7.3.6
IEC 61869-2, Ed. 1.0, 2012-08, c¢l.7.2.2,7.2.3,7.2.6.201 - 203, 7.2.201, 7.3.1, 7.3.5.201 - 203,

7.3.201, 7.3.203 and 204,7.5.2
This Type Test Certificate has been issued by PEHLA following exclusively the STL Guides.
The results are shown in the record of Proving Tests and the oscillograms attached hereto. The

values obtained and the general performances are considered to comply with the above
Standard(s} and to Justify the ratings assigned by the manufacturer as listed on page No. 7.

The Certificate applies only to the apparatus tested. The responsibility for conformity of any
apparatus having the same designations with that tested rests with the Manufacturer.

Tis Certificate compriges 33 sheets in total,

The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon, Withouta
written permission of PEHLA 1t Is not allawaed to make reproduction in extracts of this document, Copying
the cover sheot accompanied by sheet 2 and the sheets mentioned here is an exception,

— GESELLSCHAFT FUR ELEKTRISCHE
SRSCHE fp2 - HOCHLEISTUNGSPRUFUNGEN
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PEHELA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUN\E\EN

Sheet: \\\2

Notes \

Certificate No.: 14199Ra

Accreditation

The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has been approved by the DAkkS (German Accreditation Bod
according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment (Registration-No, D-PL-12072-06-01)

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969. STL
is a forum for the international cooperation of the tesling organisations with the further full members ASTA (UK,
CESI (IT), CPRI{IND), ESEF (FR), KEMA (NL), KERI (KR}, SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the
frame-work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate
is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STI. Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.
A Test Document .
is issued for parts of type tests which have successfully been carried out in full compliance with the relevant (
specifications or standards and STL Guides valid at the time of test. For these fests the fest ohject must be clearly
identified by technical description, drawings and additional specifications.
A Test Report
is issuad for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) andfor clients' instructions. Similarly, this test report contains all test results, details of the conditions

@nder which the tests were carried out, also details relating to the behaviour of the test object, and its condition after the

— . tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing the
detailed results in an entire document.

Uncertainty of the measurement systems
The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses
Office; PEHLA-Geschéftsstelle Client: ABB AG
Hallenweg 40 Kallstadter Str. 1
68219 Mannheim 68309 Mannheim _
Germany Germany (
Internet; www.pehla.com as shareholder and contractor of PEHLA GbR
Testing Station: PEHLA-Testing Laboratory Ratingen ABB s.1.0. Laboratory
Oberhausener Str. 33 Videfiska 117
40472 Ratingen 619 00 Brno
Gemany Czech Republic .
on behalf of PEHLA-Testing Laboratory
Ratingen
Manufacturer:.  ABB s.r.o.
Videriska 117
619 00 Brno
Czech Republic
under license of ABB Technology Ltd. Zurich,
Switzerland
Tested for: ABB Technology Ltd.

01PE1303

Affolternstrasse 44
8050 Zurich,
Switzerland
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Technical Data of Test Object k
Current Transformer

Test object: Current transformer
Designation: TPU 43.11
Manufacturer: ABB s.r.o., PPMV, Brno, Czech Republic
under license of ABB Technology Ltd., Zurich, Switzerland
Serial No.: 1VLT5114049692
Year of manufacture: 2014
Drawing No.: 1VL34610500

Ratings assigned by the manufacturer:

Highest voltage for equipment 12 kv
Rated primary current 1250 A
Rated continuous thermal current 120 %
Rated secondary current 55 A
Rated frequency 50 Hz
Rated peak withstand current 100 kA
Ra@ short-time withstand current 40 kA
Duration-of short-circuit 3 s
Core 1

Accuracy class 058FS5

___Ratedburden , 15 VA

Core 2

Accuracy class 5P10

Rated hurden 156 VA
Power-frequency voltage between sections 3 kv
Inter-turn overvoltage 4.5 KVpeax
Insulation class E
Temperature category -5/40

Further data: -

17PE0402
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List of ldentified Drawings

The manufacturer has submitted to the testing laboratory drawings and other data containing sufficient
information to unambiguously identify by type the essential details and parts of the test object presented for
test.

The drawings have been stamped and signed by the manufacturer in order to guarantee that the drawings or
data schedules truly represent the test object to be tested.

Further these drawings have been stamped and signed by PEHLA representatives and are kept

[] at the client.

[ with the test documents at the test laboratory.

The testing laboratory has checked that drawings and data schedules adequately represent the essential
details and parts of the test object to be tested, but is not responsible for the accuracy of the detailed
information.

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings.

Drawing No. Rev. |P/ID7 |Title Additional
remarks
1VL34610500 - D Transformer Included in test
TPU 4(5)0.11 — TPU 4(5)3.11 report
- o —— - P Transformer TPU 43.11 assembly -
1VL46b.Q028R01/0\1’ 001 D Casting TPU 4(5)3.11 -
1 VL4600532,E§§1 01 001 D internal parts TPU 4(5)3.11(5) -
1VL3461 099?—1 O0A 002 D Paositioning plate of TPU -
34610990
1VL3461039A - D Svorkovnice -
| 34681039

*) P: Parts list, D: Drawing

52PE0402
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Drawing No. 1VL34610500
Current Transformer
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Test Results \
Accuracy Test
Test performed: Accuracy test
Date of test: 20" October 2014
Condition of test ohject: Factory new
Ambient air temperature: 27 °C
Humidity: 46.8 %
1. Test performed: Test for ratio error and phase displacement
secondary winding 181 - 182
accuracy class 058
rated current primary / secondary A 1250/ §
test current % 120 100 20 5 1 120 100 20 5 1
A 1500 | 1250 250 62.5 12.5 { 1500 | 1250 | 250 62.5 12.5
raled burden VA 15 .
burden during test VA 15 ] | 375 (
power factor cosp 0.8
limited ratio error % 0.500 | 0.500 | 0.500 | 0.750 | 1.500 | 0.500 | 0.500 | 0.500 | 0.750 | 1.500
limited phase displacement & min_| 30.00 | 30.60 | 30.00 | 45.00 | 90.00 | 30.00 | 30.00 | 30.00 | 45.00 | 90.00
[ ratio error—.__ % |-0.039 [ -0.039 | -0.044 |-0.056 | -0.071 [-0.018 | -0.018 [-0.012 | -0.10 | 0.002
hase dispiagerﬁenl i} min 0.95 | 075 1.00 250 | 292 | 068 0.68 1.14 1.55 1.63
secqnioarywinding 281 - 252
accurac}s!ass 5P
rated current primary / secondary A 1250175
% 120 100
| stearrent A | 1500 | 1260
rated burden VA 15
burden during test VA 15
power factor cosg 0.8
limited ratfo error % 1.000
imited phase displacement & min 60.00
ratio emor % |-0.084 [-0,089
phase displacement & min 173 | 1.81

Result: Test passed

18PEQ402
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Test Results
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Accuracy Test before STC Test (2)

2. Test performed:
and composite error

2.1 Measuring winding 151 - 182

Tests for winding resistance (R.), knee point, security factor

Sheet:

EXCITATION CURVE

RATED DATA
Type : TPY 43,11
Serial number ¢ 1VLT5114049692
Year of production : 2014
Ratio t 1250//5/5 A
Burden : 15715 va
Accuracy class 0,5/5p
Security factor / ALF 3/10

MEASURED VALUES

Winding 1 isl - 1s2
C\R\?ﬁistance of winding (75°C) 0,2370 Ohm
-~ éurity facior e-»nh ¢ 1,97
nee point 0/ I : 5,87 % /F 05,0032 3
10 L T T
7 i i 1
N ] i L
T R [ 1 1
B i i 1
| i | I
] 1 L
i 1 1 1
) 1 1
1 | 1
1 1 1 4
+ 1 +
1 1 F
-1 1 1 1
| 1 ]
1 I ]
1 1 i
I : H
T PO R — LU — O
3 1 H ]
7] ] ¢ E
3 1 H i
- r ¥ 1
_ ' 1 ]
§ ] 1
. H 1 1
= ; X :
T 1 1 1
= i 1 t
1 1 ]
N I i i
1 1 1
1 1 L]
i | ]
1 | i
0 ' e s
L3 = I 1 1
B [ t 1
- § H i
B t 1 1
I 1 1
7 i 1 1
- { 1 |
H 1 1
i 1 1
1 T 1 1
1 1 L
] 1 3
- 1 1 3
1 1 3
1 1 3
1 1 ¥
1 | ;
i I
Dgoi T T H —TTT l| T 13 T T 1T &7 4| T H T 1 1T i I!
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1A] :
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Test Results
Accuracy Test before STC Test (3)

2.2 Measuring winding 251 — 252

Sh et: 12

EXCITATION CURVE

RATED DATA
Type : TPU 43.11
Serial number 3 IVLTS114049692
Year of production r 2014
Ratio ¢ 1280/7/5/5 A
Burden t 15/15 yA
Accuracy class : 0,5/5p
Security factor / ALF : 5710

MEASURED VALUES
Winding : 2s1 - 2s2
Résistance of winding (75°C) ¢ 0,3%12 Ohm
Security factor e->n 13,39
Composite error 0,1 0%
Knee point U / I : 47,32V f 0,028% A

100 :

i )
] e

10

Ry

o e e ]

0,1
6,061
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Test Results
Power-Frequency Voltage Withstand Test on Secondary Terminals

Test performed: Power-frequency voltage withstand test on secondary terminals
Date of test: 20™ October 2014

Condition of test object: As after previous accuracy test

Ambient alr temperature: 227 °C

Humidity: 46.8 %

» The test voltage of 3 kV, 50 Hz was applied for 60 s in turn between the short circuited terminals of
each winding and earth. The frame F and all the other terminals were connected to earth.

Voltage applied to winding Connected to earth Test voltage / duration | Result
(181-152) (251-282) +F 3kV/iB0s passed
(251-282) (181-182) +F 3kV/60s passed

Result: Test passed

CN

18PED402
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Test Results
Inter-Turn Ovetvoltage Test \.\"-
%
Test performed: Inter-turn overvoltage test -
Date of test; 20" October 2014
Condition of test object: As after previous accuracy test and power-frequency voltage
withstand test on secondary terminals
Ambient air temperature: 227 °C
Humidity: 46.8 %

» The primary winding of the current transformer was excited for 60 s with the extended rated
current. The secondary winding was open-circuited. The applied current was limited if the voltage
of 4.5 kV peak was obtained before reaching the extended rated current.

Tested winding | Test primary current/ duration | Voltage at secondary winding | Result
(151-152) 1500 A/ 60 s 1.86 kVpeax passed (
(251282) 1500 A/60s 1.96 KVpeak passed

Rem st passed

18PE0402
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Test Results N
- Verification of Markings N,
Test performed: Verification of markings
Date of test: 20" October 2014
Condition of test object: As after previous accuracy test, power-frequency voltage
withstand test on secondary terminals and inter-turn overvoltage
test

Result: The terminal markings of the test object are verified to be correct in accordance with the
requirements of the applied test specifications.

7
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Technical Data of Test Circuit

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partlal l

21PEQ402

Ca

Zri
CC
Cx
cDh
Ml

Discharge Measurement

[

C
7
It
i

v N cC

i

Frequencv Inverter, Type SL 11000-3, ZSE Praha, serial No. 3400497
Motor frequency: Selectable range up 10 220 Hz

High Voltage Test Transformer type T100, HIGH VOL T Priiftechnik Dresden GmbH
serial No. 885168

Primary voltage 230V
Rated voltage 100 kv
Rated power 6.6 KkVA

100 kV Alternating Voltage Measuring system WGBS 11/100-135, HIGH VOLT
Priiftechnik Dresden GmbH, serial No, 884900, consisting of:

100 kV voltage measuring capacitor, type CDCT 0615B12, serial No.0521589-10001
Low voltage measuring part, Type MC 20-4, serial No. 885172
Peak voltmeter, type MU 18, serial No. 885173

Test object

Fiiter 40 mH

Input impedance of measuring system 50 Q

Connecting coaxial cable, type L34/10 (50 Q, length 10 m)
Coupling capacitor 100 KV / 1nF

Coupling device

Measuring instrument system

Tolerances: According to the IEC 80060-2 ¢l. 7.1.1 the limits of the measurement uncertainly

amount are 3% for the Upeax / N2
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Certificate No.; 14199Ra Sheet: \{7.

Test Procedure \
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

The power-frequency withstand test on primary terminal and the partial discharge measurement (routine
tests) were performed before and after lightning impulse voltage test, temperature-rise test and the short
circuit withstand capability test (type tests). '

The PD measurements were performed in accordance with IEC61869-1, Ed. 1.0, 2007-10 clause 7.3.2.2
procedure A. Procedure A means the partial discharge test voltages are reched while decreasing the voltage
after the power-frequency withstand test. The corresponding partial discharge levels are measured in a time
within 30 s,

Calibration:
Before starting the PD measurements the PD test circuit was calibrated in the actual test arrangement.

PD test procedure: (
After the power-frequency voltage was applied the voltage is decreased without interruption to 1.2 U, and
the PD level is measured in a time of 30 s. After that the voltage is decreased without interruption
furthermore to 1.2 U,/N3 and the PD level is measured in a time of 30 s.

Criteria to pass the fest:
The imum permissible partial discharge quantities are specified IEC61869-1, Ed. 1.0, 2007-10 clause
5.3, 1%

at 1.2 x U, \@ﬁo pC
at1.2W3x U, /PD<20pC

The mea\;s?é'zl_') values before type tests are given in the table on sheet 18.

The -meastired PD values after type tests test are given in the table on sheet 27.

18PEQ402
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Test Results ;
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partlal AN \
Discharge Measurement R

Test performed: Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
Date of test: 20" October 2014

As after previous accuracy test, power-frequency voltage withstand test

Condition of test object: on secondary terminals and inter-turn overvoltage test

Test frequency: 50 Hz
Temperature 8: 22.7°C Humidity f: 46.8 % Pressure p: 994 hPa
The atmospheric correction factor was not applied.
Test Arrangement:
See photo at page 31
Test performed: Power-frequency voltage test
— )
\ Tes/t/arrangement Test Voltage Result
K"‘%— Power frequency voltage Test duration /
est duration
Voltage app\ed to Earthed in kV disruptive discharges
; - Secondary windings and
Pru?ryteénneﬂ H 28 60s/0
rame
Test performed: Partial discharge measurement
Pre-stress: 28 kV for 60 s
Background noise tevel: 0.2 pC
Test arrangement Result
Test voltage for 30 s
Voltage applied to Earthed 14.4 KV B.3kV
Partial discharge in pC
Primary terminal | S€Condary windings and <02 <02

Result: Tests passed

18PEQ402
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Technical Data of Test Circuit \
Lightning Impulse Voltage Test on Primary Terminals )

o

Technical Data:

\\-\ Maximum Charging Voltage Ug = 400 kv
Number of Stages n = 4
o urge Capacity per Stage C, = 1000 nF
Load Capacitance Ce = 2000 pF
Damping Resistance Rp = Rgi
Internal Front Resistance per Stage Rat = 43 O
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Rp = 686 Q
TO - Test Object
M - Veltage Measurement (
Measurement; |

Measuring Divider Type SMC 2000/400 (Serial-No. 885217)
Measuring Cable, Length L35/25 (50 , length 25 m)

Impulse Voltage Measuring System, 25 MHz Digital Recorder, Type TR-AS 25-8
(Serial-No. 247)

Tolerances:

According IECB0060-1 Edition 3.0 2010-09 clause 7.2.2
Test voltage value
Front time T,
Time to half-value T,

21PE0402
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Certificate No.: 14199Ra \iSheet:
Test Results A

Impulse Voltage Withstand Test on Primary Terminals
Test performed: Lightning impulse voltage test :
Date of test: 20" October 2014 - -
Condition of test object: As after routine tests N
Temperature 9; 22.7°C Humidity f: 46.8 % Pressure p: 994 hPa \3
According to IEC61869-1 cl. 7.2.3.2.1 no correction for atmospheric conditions.
FronttimeTy: 1.2 ps Time to half-value To: 50 ps

Test arrangement Test Voltage Result

Lightning impulse voltage | number of impulses /
disrupfive discharges

Secondary windings and +75 15/0

rirmary terminal
m 9’ frame - 75 1510

Voltage applied to Earthed

18PE0402
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Test performed:
Date of test;
Condition of test object:

Connections to test object:

Test Results
Temperature-Rise Test

Temperature-rise test
22" and 23" October 2014

As after routine tests and impulse voltage withstand test

Infeed of current to the primary winding. The infeed bars consist of Cu

bars 2 x 80 x 10 mm?

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFQNGEN

S_ﬁeet: 21

Duration of test: 17.00 h
Test frequency: 50 Hz
Ambient temperature:
Description Teme%rature
At the beginning of test 24.2
At the end of test 32.3
Test current:
Description Cugent
At the beginning-cftest 1500
At th€ end of test 1500
Tempenﬁge rise at primary bars:
. - Final
Measuring Description of the Nature of measuring temF:anrz]ture tenE;;nelf:ti{Jre temporature
point measuring point point pc C K rse
K
1 Left side of infeed bar [ O® 917 Siver coated | 7o 4 38.0
Right side of infeed | One side silver coated 75.0
2 e 70.8 38.5
bar Cu in air

Calculation of temperature rises of windings according formula:

emf

O=

e
Rslart
R(-.‘nd
aaslad
aaent:f

R:imt (23 50C+ Sasmr t) (‘%ma’ -

start

calculated temperature rise
resistance start of test - cold condition
resistance end of test - reaching a stable temperature
ambient temperature start test

ambient temperature end of test

asrart)

secondary winding Retart Rend Bastant Baend o) Qi
in Q in O in°C in °C in K inK
181-183 0.185 0.224 30.4
281-283 0.325 0.376 242 23 32.6 80.0
Remarks: - The permissible temperature rises are valid for an ambient air temperature of 40 °C.

- The temperatures were measured by thenﬂocouples typs L. The thermocouples wer
inserted into drllimg holes and fixed by peemng

- The maximum increase of temperature-rise in the last hour was smaller than 'i. 0K

Result: Test passed

18BPED402
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Technical Data of Test Circuit
Short-Time Current Tests

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF%E

Sheetx,

™
Test performed STC
Test No. PEHLA 14199Ra/ 02 -05
Test circuit
Circuit diagram Sheet No. 23
Current circuit
Number of phases 3
Power frequency Hz 50
Power factor <0.15
Earthing conditions
Generator / System earthed via 5 kQ
Transformer not earthed
Short-circuit point earthed
(- Test object earthed
Testobject(test values)
ﬂ\lumbe;,of/phases 1
Meadgurement
a Voltage measurement Voltage Dividers
1000V /1V
Current measurement Current Transf.
BOKA/S5A
Remarks: -

20PE0402
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Circuit Diagram
Short-Time Current Tests

Generator
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N 1

ﬁ% Master Breaker
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> Transformer
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:FE}{’:}’ Current

b oot Transformers
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PEHLA

Cerlificate No.; 14199Ra

Test Results

Short-Time Current Tests

Test performed:
Date of test:

Short-time current tests
04™ November 2014
Condition of test object before test:  As after routine tests, impulse voltage withstand test and

temperature-rise test

Test arrangement;
Connections to test object:

Direct test circuit.
Infeed via copper hars with a length of approx. 0.5 m each to the

. .\
GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUE\UNGEN

éﬁeet: 24

terminals of the current transformer. Secondary windings short-

circuited. One side of the infeed and the current transformer

earthed via cable.

Gas pressure (abs. rel. to 20 °C): - MPa
Test No, PEHLA 14199Ra/ | 03 04 05, - -
Peak withstand current L11 kA 102 | 72.2 - 69 - -
L2 | kA - - ( - - -
L3 | KA - - S -
Short-circult current First cycle L1 | kA 42.8 | 39.1 7.5 - -
L2| kA - - - - -
L3 | kA - - - - -
Last cycle L1 ] KA 41.8 | 40.8 | 435 - -
121 kA - - - - -
13| kA - - - - -
Equivalent current L1]| kA 416 | 394 | 402 - -
L2 | kA - - - - -
L3 | KA - - - - -
Average value | KA - - - - -
Duration of short-circuit S 0.322 1 1.04 | 3.11 - -
Short-time withstand current L1 | KA - 40.2 | 409 - -
L2 | kA - - - - -
L3 ]| KA - - - - -
Average value | KA - - - - -
Related to rated duration of short-circuit; s - 1,00 | 3.00 - -
Duration of short-circuit s - 1.01 | 3.14 - -
Related to rated short-time withstand current| KA - 40.0 | 40.0 - \
Emission of flame/gas/oil no no no . AW
Test result (P/N) P P P - - |\
Resistance of the main circuit before test L1 | uQ - - - - - \
Test current: - A (d.c.) L2 pQ - - - - -
L3 | po - - - - -
Ambient air temperature| °C - - - - -
Resistance of the main circuit after test L1} pQ - - - - -
Test current: - A (d.c.) L2 ] pa - - - - -
L3 | u - - - - -
Ambient air temperature| °C - - - - -
Legend: P: Passed in terms of the applied standard ~ N: Not passed in terms of the applied standard

Remarks: PEHLA 14199Ra/ 01:

Current calibration
Pre-test with reduced values

Condition of test object after test: No visible or functional change or damage.

PEHLA 14199Ra / 02:
Result: Test passed
3I0PE{009
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No,; 14199Ra S,\.I]\eet: 25

Oscillogram No. PEHLA 14198Ra /03
Dynamic Test N,
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLE]STUNGSPRUFU&I@EN
Certificate No.; 14199Ra Sheet: 126

Oscillogram No. PEHLA 14199Ra / 04
Thermal Test - 1s
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUN&N

Certificate No.: 14199Ra Sheet:

Test Results

PoWer-Frequency Voltage Withstand Tests on Primary Terminals and Partial

Discharge Measurement after STC Tests

Test performed: Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
Date of test: 17" November 2014

Condition of test object: and short-time current tests

Test frequency: 50 Hz

Temperature 9: 23.1°C Humidity f 41.1% Pressure p: 985 hPa
The atmospheric correction factor was not applied.

Test Arrangement;:

s\
2

As after routine tests, impulse voltage withstand test, temperature-rise test

See photo at page 31
Test performed: Power-frequency voltage test
/ Test arrangement Test Voltage Result
. Power frequency voltage Test duration f
wage applied to Farthed in kv disruptive discharges
T Secondary windings and 1)
Primary ferminaf frame 28 60s/0
Teést performed: Partial discharge measurement
Pre-stress: 28 kV fore0 s
Background noise level: 0.2 pC
Test arrangement Resuit
Test voltage for 30 s
Voltage applied to Earthed 14.4 kV 8.3kV
Partial discharge in pC
Primary terminal Secondarf};g:r[n:;dings and 0.5 =0.2

Remarks:
1) According client's requirements the power frequency voltage test and the partial discharge
measurement were done at 100 % of the test voltage

Resuli: Tests passed

18PE0402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUN?QEN

Certificate No.: 14198Ra

Test performed:
Date of test:
Condition of test object:

Ambient air temperature:
Humidity:

Test Results _
Power Frequency Voltage Withstand Tests on Secondary Terminals after STC Tes

Power-frequency voltage withstand test on secondary terminals
17" November 2014

As after routine tests, impulse voltage withstand test,temperature-
rise test, short-time current tests, power-frequency withstand test
on primary terminals and partial discharge measurement

231 °C
411 %

Shest:,"28
. \\.

o+ The test voltage of 3 kV, 50 Hz was applied for 80 s in turn between the short circuited terminals of
each winding and earth. The frame F and all the other terminals were connected to earth.

Voltage applied to winding Connected to earth Test voltage / duration | Result
(151-152) (251-282) + F 3kV/60s passed
(281-282) {151-182) + F 3kV/80s passed

Resu It: Test passed

)

o
.,

e
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PEHILA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFL%\(\BEN

N
Certificate No.: 14199Ra Shee‘t:\‘-?g

Test Results
Accuracy Test after STC Tests and Voltage Tests -

Test performed: Accuracy test
Date of test: 17™ November 2014
Condition of test ohject: As after routine tests, impulse voltage withstand test, temperature- i
rise test, short-time current tests, voltage test after STC tests
Ambient air temperature: 231 °C
Humidity: 411 %
Test performed: Test for ratio error and phase displacement
secoendary winding 151 - 182
accuracy class 058
rated cuirent primary / secondary A 1250/5
test current % 120 100 20 5 1 120 100 20 5 i
A 1500 | 1250 250 62.5 12.5 | 1500 | 1250 | 250 62.5 12.5
rated burden VA 15 (
burden during test VA i5 3.75
ower factor cosg 0.8 1.0
limited rafio error % 0.500 | 0.500 [ 0.500 | 0.750 j 1.500 | 0.500 | 0.500 | 0.500 | 0.750 | 1.500
| imited ratio emor after STC % 0.260 | 0.250 | 0.250 | 0.375 | 0.750 | 0.250 | 0.250 | 0.250 | 0.375 | 0.750
ratiﬁ‘éﬁbr-—hefore STC % -0.039 [ -0.039 | -0.044 | -0.056 | -0.071 | -0.018 | -0.018 | -0.012 | -0.10 | 0.002
upper limif/of ratio error after STC % 0.211 | 0.241 | 0.206 | 0.319 | 0.679 [ 0.232 | 0.232 | 0.238 | 0.275 | 0.752
waa{ limif of ratio error after STC % -0.289 | -0.289 | -0.294 | -0.431 | -0.821 | -0.268 | -0.268 | -0.262 | -0.475 | -0.748
rafio e?mgaﬂer STC % -0.036 | -0.035 | -0.049 | -0.056 | -0.039 { -0.015 | -0.017 {-0.011 | -0.010 | 0.002
mmg 251- 252
acduracy class 5P
ratéd cuirent primary / secondary A 1250/ 5
% 120 100
test current A 1500 | 250
rated burden VA 156
burden during test VA 15
power faclor cosg 0.8
limited ratic eror % 1
limited ratio error after STC % 0.5
ratio emor before STC % {-0.084]-0.089
upper limit of ratio error after STC % 0.416 | 0.411
lower limil of ratlo error after STC % |-0.584 [ -0.589 :
ratio error after STC % |-0.200 |-0.199 (
Test performed: Test for composife error

secondary winding 251 - 282

accuracy class 5P
limited comp. error before 8TC test % 5

limited comp. error after STC test % 2.5
composite error before STC % 0.1
limit cemp. Ero after STC % 28
composite error after STC % 0.1

Result: Test passed

T8PED402
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Certificate No.: 14189Ra

, .. N
Lo GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

b

Photos N\

Photo No. 01:
During accuracy test

Photo No. 02:
During inter-turn overvoltage .
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF INGEN
Certificate No.: 14199Ra Sl}e‘é't. 3 \
Photos h
N, \\3
N

Photo No. 03
During 3 kV test

PhotoNo. 04, = =
Power frequency and PD test ...
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PEHLA

Certificate No.: 14199Ra

Photo No. 05:
BIL test

Photo No. 06:
Temperature-rise test
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFU‘NQEN

A

Certificate No.: 14199Ra Sheet,33

14199Ra-
_before test

Photo No. 07:
Before STC test

Photo No. 08;
After STC test
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NARODN] AKREDITACN] ORGAN

EA MLA Signatory
Cesky institut pro akreditaci, 0.p.s.
OlSanskd 54/3, 130 00 Praha 3

issues

according 1o section 16 of Act No. 22/ 19_97 Coll,, on technical requirements for products, as amended

CERTIFICATE OF ACCREDITATION

{ No. 852 /2015
nHESE
;%'% ABBD, s.1.0,

with registered office Stdtkova 1638/18, 140 00 Praba 4, Company Registration No., 49682563

to the Testing Laboratory No. 1693
ABB s.r.0. Technical Laboratory PPMV Brno

Scope of accreditation:

ted high-voltage switchgear and controlgear, instrument current and voltage
1gh-voltage, electronic instrument current and voltage transformers for high-voltage
pecified in the appendix to this Certificate,

transformers for
to the extent a

This Cerlificate of Accreditation is a proof of Accreditation issued on the basis of assessment of fulfiliment of the
accreditation eriteria fn accordance with

SN EN ISO/IEC 17025:2005

ln its activities performed within the scope and for the period of validity of this Certificate, the Body is eniitled to refer to this
Certificaie, provided that the accreditation is not suspended and the Body meets ilie specified accreditation requirements in
accordance with the relevant regulations applicable to {he activity of an accredited Conformity Assessment Body.

The Certificate of Accreditation is valid until: 11 December 2018
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of

Certificate of Acereditation No. 852/2015 of 11/12/2015

ABB s..0,

ABB s.r.0. Technical Laboratory PPMV Brio
Videiiska 117, 119 00 Brno

The Laboratory is qualified fo update standards identifying the lest procedures,
The Laboratory provides expert opinions and inferprels test resulls.

Tesis:

Ordinal

number

Test procedure/inetiiod nanme

Test procedure/method
identifieation

Tested object

1.1

Temperature rise test

[EC 61869-1 ed.1, p.7.2.2
IEC 61869-2 ed.1, p.7.2.2
CSN EN 61869-1 p. 7.2.2
CSN EN 61869-2 p. 7.2.2

Instrument current
transformers

1.2

Impulse voltage withstand
test on primary terminals

IEC 61869-1 ed.1, p. 7.2.3
IEC 61869-2 ed.1, p. 7.2.3
CSN EN 61869-1 p. 7.2.3
C:SN EN 61869-2 p. 7.2.3

Instrument current
transformers

1.3

Accuracy tests

>

IEC 61869-2 ed.1,
p.7.2.6,7.3.5

CSN EN 61869-2 p. 7.2.6,
73.5

Instrument cuirent
transformers

1.4

Power-frequiency voltage
withstand tefts on primary
terminals

IEC 61869-1 ed.1, p. 7.3.1
BC 61869-2 ed.1, p. 7.3.1
CSN EN 61869-1 p. 7.3.1
CSN EN 618692 p. 7.3.1

Instrument current
transformers

1.5

Partial discharge
measurement

JEC 61869-1 ed.1, p.7.3.2
CSN EN 61869-1p. 7.3.2

Insirument current
transformers

1.6

Power-frequency voltage
withstand tests between
sections

IEC 61869-1 ed.1, p. 7.3.3
CSN EN 61869-1 p. 7.3.3

Instrument current
transformers

1.7

Power-frequency voltage
withstand tests on
secondary terminals

EC 61869-1 ed.1, p, 7.3.4
CSN EN 61869-1 p. 7.3.4

Insttument cmrent
transformers

[.8-

Verification of markings

IEC 61869-1 ed.1, p. 7.3.6
CSN EN 61869-1 p. 7.3.6

Instrument current
transformers

1.9

Determination of the
secondary winding
resistance

IEC 61869-2 ed.1, p.
7.3.201
(SN EN 61869-2 p.
7.3.201

Instrument cinrent
transformers

T oe1



Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of

Certificate of Acereditation No, 852/2015 of 11/12/2015%

ABB s.r.o,

ABB s.r.o, Technical Laboratory PPMV Brno
Videfiskd 117, 119 00 Brno

":)]:::T!J Test procedure/method name Test ';('I::fi(:.:;;ig:‘eﬂwd Tested object
1,10 |Determination of the IEC 61869-2 ed.1, Instrument current
sec‘:ondary Ioo_p timt'a constant p. 7.3.202 transformers

using the Omicron instrument SN EN 61869-2 p.
7.3.202
1,11 |Measurement of limit IEC 61869-2 ed.1, Instrument current
current and voltage p. 7.3.203 transformers
CSN EN 61869-2 p.
7.3.203
1,12 | Inter-turn overvoltage test {IEC 61869-2 ed.1, Instrument current
p. 7.3.204 transformers
CSN EN 61869-2 p.
7.3.204
1.13 | Determination-ofthe IEC 61869-2 ed.1, Instrument current
remagence factor ]) 'p.7.5.1,2B.2 transformers
CSN EN 61869-2 p. 7.5.1,
_|2B2
1.14 | Determination of the IEC 61869-2 ed.1, Instrument current
mstruiment security - p. 7.5, 2A.5, 2A.6 {ransformers
factor (/S) of measuring CSN EN 61869-2 p. 7.5.2
currenf transformers 2A.5.2A.6 '
2.1 | Temperature rise test IEC 61869-1 ¢d.1,p.7.2.2 |Instrument voltage
IEC 61869-3 ed.1, p.7.22 |transformers
CSN EN 61869-1 p, 7.2.2
CSN EN 61869-3 p. 7.2.2
2.2 |Impulse voltage withstand [[EC 61869-1 ed.1, p. 7.2.3 {Instrument voltage
test on primmary terminals IEC 61869-3 ed.1, p. 7.2.3 | transformers
CSN EN 61869-1 p. 7.2.3
CSN EN 61869-3 p. 7.2.3 ~
2.3 |Accuracy tests IEC 61869-3 ed.1, Instrument voltage \
p. 7.2.6,7.3.5 transformers
CSN EN 61869-3 p. 7.2.6,
7.3.5
24 {Power-fiequency voliage [1EC 61869-1 ed.1,p. 73.1 |Instrument voltage

withstand tests on primary
terminals

IEC 61869-3 ed.I, p. 7.3.1

| GSNEN-G1869-1 p. 7.3.1

transformers

1SS ER369-3 p. 7.3.1
Sl




Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.0,

ABB s.r.0. Technical Laboratory PPMV Brno
Videfiska 117, 119 00 Bino

ﬁ:::::l Test procedure/method name Test ';(::Ef#;é;ﬁ:}fﬂmd Tesfed object
2.5 |Partial discharge IEC 61869-1 ed.1,p.7.3.2 |Instrument voltage
measurement IEC 61869-3 ed.1, p.73.2 |transformers
CSN EN 61869-1 p. 7.3.2
CSNEN 61869-3 p. 7.3.2
2.6 | Power-fiequency voltage |IEC 61869-1 ed.I, p. 7.3.3 |Instrument voltage
With'stand tests between CSN EN 61869-1 p. 7.3.3 transformers
sechons
2.7 | Power-frequency voltage |[13C 61869-1 ed.1, p. 7.3.4 {Instrument voltage
withstand tests on GSN EN 61869-1 p. 7.3.4 transformers
secondary terminals
2.8 | Veification of markings | TEC 61869-1 ed.1,p. 7.3.6 |Instrument voltage
(ML_‘/ GSN EN 61869-1 p. 7.3.6 | transformers
3.1 |Instdation electric strength |IRC 62271-1 ed.1,p, 62 | Metal-enclosed switchgear
IEC 62271-200 ed.2, p. 6.2 |and controlgear
CSN EN 62271-1 p, 6.2
CSN EN 62271-200 ed.2,
] p. 6.2
3.2 | Measurement of circuit IEC 62271-1 ed.1, p. 64 | Metal-enclosed switchgear
resistance IEC 62271-200 ed.2, and controlgear
p. 6.4
CSN EN 62271-1 p. 6.4
CSN EN 62271-200 ed.2,
p. 6.4
3.3 | Temperature-rise tests IEC 62271-1 ed.1,p. 6.5 | Metal-enclosed switchgear
IEC 62271200 ed.2 , and confrolgear
p. 6.5
(SN EN 62271-1p. 6.5
CSN EN 62271-200 ed.2,
p. 6.5 ' \\
3,4 | Tests of mechanical IEC 62271-200 ed .2, Metal-enclosed switdhiear
funetion p.6.102 and controlgear

CSN EN 62271-200 ed 2,
p. 6.102

\




Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

ABB s.r.0. Technical Laboratory PPMV Brno

ABB s.r.0.

Videiiskd 117, 119 00 Brno

nz::::a] Test precedure/method name Test I;(;.;f:i(:_lt;ﬁ:::fthm’ Tested object
3.5 |IP code verification [EC 62271-1 ed.], Metal-enclosed switchgear
IP 2X,IP 3%, IP 4X p. 6.7.1 and confrolgear
IEC 62271-200 ed.2,
p.6.7.1

CSN EN 62271-1p. 6.7.1
CSN EN 62271-200 ed.2,
p. 6.7.1

3.6 |Partial discharge IEC 62271-1 ed.1, Metal-enclosed switchgear
measurement p.62.9 and confrolgear
IEC 62271-200 ed.2,
p. 6.2.9
CSN EN 62271-1 p. 6.2.9
CSN EN 62271-200 ed.2,
p. 6.2.9
3.7 Acid(/i’tionai tests on IEC 62271-200 ed.2, Metal-enclosed switchgear |
law i]}'ary and control p. 6.10 and controlgear
o [cireulls CSN EN 62271-200 ed.2,
p. 6.10
4.1 |Impulse voltage withstand | [EC 60044-7 ed.1, Electronic voltage
test (Pri;.nary voltage p. 8.2.1 transformers
terminals Um<300kV) CSN EN 60044-7 p. 8.2.1
4.2 |Basic tests IEC 60044-7 ed.1, Electronic voltage
p. 8.3.1 transformers
CSN EN 60044-7 p. 8.3.1
4.3 | Test for accuracy versus  ||EC 60044-7 ed.1, Electronic voltage
temperature p. 823 transformers
CSN EN 60044-7 p. 8.2.3 %
4.4 Test for accuracy versus | IEC 60044-7 ed.1, Electronic voltage
frequency p. 8.3.3 fransformers \_/
CSN EN 60044-7 p. 8.3.3,
4,5 | Test of resistance to IEC 60044-7 ed.1, Electronic voltage
overheating p, 8.2.4 transformers
CSN EN 600447 p, 8.2.4
4,6 }Impulse voltage withstand | [EC 600447 ¢d.1,p. 8.8 | Electronic voltage

| components

test for low-voltage

CSN.EN 60044-7 p. 8.8
e

ST0 o s

transformers
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The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2013

Accredied entity according to CSN EN ISO/IEC 17025:2005:

ABB s.r.0.

ABB s.r.0, Technical Laboratory PPMV Brno
Videiiska 117, 119 00 Brno

“?:::jlfl Test procedure/methed name Test l;{'{:;g;.;iﬁ';:::““)d Tested object
4.7 |Transient performance test | IEC 60044-7 ed.1, p. 8.9 | Electronic voltage
C'SN EN 60044-7 p. 8.9 transformers
4.8 PQWGI"ffeqU€11°)' ' IEC 60044-7 ed.1,p. 9.2 Electronic voltage
withstand tests on primary | “gN EN 60044-7 p. 9.2 transformers
terminals and partial
discharge measurement
49 |Powerfrequency voltage |IEC 60044-7 ed.1,p. 9.3  |Electronic voltage
withstand test for low- GSN EN 60044-7p. 9.3 transformers
voltage components
Hydra | Temperature-rise test IEC 60044-8 ed.1,p. 82  |Electronic current
ulic CSN EN 60044-8 p. 8.2 transformers
loss
tests.1 |
52 J}ljlﬁmf oltage withstand | IEC 60044-8 ed.1, Electronic current
/tcs‘tﬁPJ.'gilla ly volfage p. 8.2.3 fransformers
terminals Um<300kV) SN LN 60044-8 p. 8.2.3
53 |P .wer-ﬁ‘equency voltage |1EC 60044-8 ed.1, Electronic current
e 1stand test p. 8.7.3 transformers
CSN EN 60044-8 p. 8.3.7,
5.4 | Impulse-voltage withstand | IEC 60044-8 ed.1, Electronic current
test p.8.7.4 transformers
CSN EN 60044-8 p. 8.7.4
5.5 |Basic accuracy tests IEC 60044-8 ed.1, Electronic current
p. 8.2.9 transformers
CSN EN 60044-8 p. 8.2.9
5.6 |Temperature cycle [EC 60044-8 ed.1, Electronic current
accuracy test p. 8.9.3 transformers
CSN EN 60044-8 p. 8.3.9,
5.7 | Test for accuracy versus 1EC 60044-8 ed.1, Electronic current
frequency p. 8.9.4 transformers
CSN EN 60044-8 p. 8.9.4
5.8 |Test for composite error  {{EC 60044-8 ed.1, Electronic current
p. 8.10.1 transformers
CSN'EN,60044-8 p. 8.10.1
"‘Q}}\. 3 3{\ "’/{(4&




‘The Appendix is an integral part of \
Certificate of Accreditation No. 852/2015 of 11/12/2015

Aceredited entity according to CSN EN ISO/IRC 17025:2005:
ABB s.r.0.
ABB s.r.0. Technical Laboratory PPMV Brio
Videniskd 117, 119 00 Bino

Ordinal o . ; Test procedure/method .
sumber V| Test procedure/method name identification Tested object
5.9 |Power-frequency IEC 60044-8 ed.1, p, 9.2 Electronic current

withstand tests on primary SN EN 60044-8 p.92 transformers
terminals and partial

discharge measurement
5.10 |Power-frequency voltage | [EC 60044-8 ed.1,p. 9.3 | Electronic current

withstand test for low- C'SN EN 60044-8 p. 9.3 transformers
voltage components
1) Asterisk at the ordinal number identifies the tests, which the Laboratory is qualified to carry out outside (

the permanent faboratory premises,

Page 6 of 6
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v Deutsche
Akkreditierungssielle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AldStelleGBY

Signatory to the Multilateral Agreements of
EA, HAC and 1AF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelie GmbH {German Accreditation Body) attests that the
testing laboratory

QEHLA GbR
~<PEHLA-Priiffeld Ratingen

Oberhausener Strafle 33, 40472 Ratingen

is competent under the terms of DIN EN [SO/IEC 17025:2005 to carry out tests in the
foltowing fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Power transformers and Busbar Systems

The accreditation certificate shall only apply In connection with the nofice of accreditation of 2012-05-09
wilh the accreditation number D-PL-12072-06 and is valid untll 2017-05-08. It comprises the cover sheet,
the reverse stde of the cover sheet and the following annex with a total of 5 pages.

Registration number of the certificate; D-PL-12072-06-01

Frantkfurt am Main, 2012-05-09 Dipf Ang, {£5) B Eaner
Helfd of Diyisfon 2

This document Is a translation. The definitive version is the original German accreditation certificate. :

See notes eeriesl
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Deuische Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt ant Main Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesalee 100
10117 Berlin 60594 Frapkfurt am Main 38116 Braunschweilg

The publication of extracts of the accreditation certificate Is subject to the prior wilttery approval by
Deutsche Akkrediterungsstelle GmbH (DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the copformity assessment body mentioned overleaf,

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body {AkkStelleG) of 31 july 2009
(Federal Law Gazette | p. 2625) and the Regulation {EC) Mo 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market survelllance relating
to the marketing of products (Official Journal of the European Union L 218 of 8 July 2008, p. 30). DAKKS is
a signatory to the Multifateral Agreements for Mutual Recognition of the European co-opefation for
Accreditation {EA), International Accreditation Forum (1AF) and tnternational Laboratory Adqreditation
Cooperation {ILAC). The signatories to these agreements recognise each other’s accreditatibns.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.europesn-accreditation.org

ILAC: www.ilac.org

AR www.lafinu

969



[MpunoxxeHue 3.1 - Katanor Ha TJC4

Y A 77




WO

¢

belie

foral

Medium Voitage Product




Parameters Units

Highest voltage for equipment 36 -12 kY
".Power frequency test voltage, 1 min. 10 - 42 kv
Avvaé%tning impu'se test voltage 40 - 75 kV

Max. rated burden, classes 25/0.2 - 75/0.5 - 150/1 VA/GI

50 - 200/6P VA/c

Residual winding

/

Description

The TJC 4 single-pole insulated voltage transformers are cast
in epoxy resin and designed mostly for insulation voltages of
3.6 kV 1o 12 kV.

If no other value is required the transformers are manufac-
tured with a overvoltage factor of 1.8 x Un/8 hrs. Ona outlet
of the primary winding, including the respective terminat is in-
" sulated from the earth to a level which corresponds to the rat-
ed in@ﬁ-valu&.lhg_iransformer is mostly equipped with
two secondary- ind‘(gs, the first one for either measuring or
protection purfosas, the other for being connected into an
open-delta fonnection in a threephase system. One terminal
of sach sechndary winding and one of the open-delta con-
nected tefminals have to be earthed during the transformer
9B atlon, When not required otherwise, the secondary wind-
© ings are lead out Into a casttype secondary terminal board.

The tfransformer can be mounted in any position. The trans-
formers are fixed by four screws, the M8 bolted earthing
clamp is located on the transformer base plate. The second-
ary terminal board is covered with a transparent and sealable
cover made of plastic material,

2 TJC 4 | Indoor voltage transformers

Rated primary voltages
3443 KkV; 3.3/43 kV; 6/43 kV; 6.6/y3 kV; 10443 kV; 11/J3 kV,
Other primary voltages can also be supplied on request.

Rated secondary voltages

100443 V; 110/J3 V —~ accuracy classes 0.2; 0.5; 1 (measuring
winding) or 3P; 6P (protection winding).

Cthar secondary voltages can also be supplied on request,

Rated voltages for open-delta connection

100/3 V; 110/3 V - class 8P,

Other voltages for open-delta connection can also be sup-
plied based on customer requirement.

Rated frequency
50 Hz; 60 Hz.

Based on a discussion with the manufacturer the transformer
can also be designed for two primary voltage levels (with
change over secondary sids).

The transformers are manufactured conformably to the re-
quirements and recommendations of the following standards
and regulations: IEC, VDE, ANSI, BS, GOST and GSN.




Dimensional Drawing

TJC 4 Welght: appr. 20 kg
187 Creepage Distance: 338 mm
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a) Single-pole Insulated transformer | b} Single-pole insulated transformer with a tap | ¢} Single-pole insulated transformer with iwo secondary windings
| d) Single-pole insulated transformer with two secondary windings, with one of which belng the auxiliary (residual) winding | &) Single-pole insulated

fransformer with two secondary, tapped windings, with one which being the auxiitary (residual} winding.
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Standard execution of the transformers

Seccndary voltage

i Residual winding

Primary voltage, [V] voltage, [V] accuracy burden, [VA] voltage, [V] accuracy burden, [VA]
300043 10043 o2 10;18;25
300043 10043 inz 10;15:25 i 100/3 &P is0

3 0004f3 100443 0.2 10;15,25 100/3 6P {100
300043 100//3 0.5 15:25:50 i
300043 i 10043 0.5 { 15;25:50 100/3 iep 50

3 000/4/3 1004/3 0.5 15,2550 100/3 18P 100
3 00043 100443 i 50,75;100
300043 1004/3 i 50;75;100 100/3 6P 50

3 0004/3 10043 i | 50,756,100 100/3 6P 100
330043 110443 0.2 :10;15,26 ‘ ]

3 30043 i 110443 0.2 10;15;25 110/3 6P 50

330043 11043 0.2 { 10;15;25 11073 &P 100
330043 110443 0.5 15;25:50

3 300/f3 11043 0.5 15;25,50 110/3 6P 50

3 30043 11043 0.5 15:25,50 110/3 6P 10D

3 30043 110/3 1 50,75;100

3 30043 110/f3 1 50,75;100 $10/3 6P 50

3 30043 11043 i1 50;75;100 110/3 6P 100

6 000/f3 100/4J3 0.2 10;15;25

6 000//3 { 100443 0.2 : 10;15,25 100/3 8P 50

6 D00/f3 10043 0.2 10;15;25 100/3 6P 100

6 00043 10043 0.5 15,2550

6 000/J3 100/J3 105 16,25:50 100/3 6P i 50

* D00//3 1004J3 0.5 15,25;50 100/3 6P 1100

6 000/43 100/4/3 1 50,75;100

6 00043 100/43 1 50,75:100 100/3 6P is50

6 00043 i 1004/3 1 50;75;100 100/3 8P { 100

6 600/J3 i 11043 0.2 10,15;26

6 600//3 11043 0.2 110;15:25 110/3 {BP 50

6 B0D/J3 110//3 0.2 10;15;25 110/3 6P 100

& 600AJ3 11043 0.5 16;25,50

8 BOOHNE—— 1104/3 0.5 16;25,50 110/3 6P 50

8 BSDK 1104J3 0.5 15;25:60 110/3 6P 100

6 600//3 N 110//3 1 50,75;100
6 600/,/3 ! 110//3 1 50,75;100 110/3 6P 50

6 600//3 N s 110443 i 50;75;100 110/3 8P 100

10 00043 10043 0.2 10;15:25
10 000/J3 P 100/{3 0.2 10,1525 100/3 6P {50

10 00043 100/J3 0.2 10;15;25 100/3 6P 100
10 000743 110/4/3 0.2 10;15;25

10 000/3 i 11048 0.2 10;15;25 110/3 6P 50

10 00043 110//3 0.2 10;15,25 110/3 i 6P 100

10 00043 10043 0.5 15;25;50

10 000//3 10043 0.5 15;25;50 100/3 6P 50

10 00043 10043 0.5 15;25;50 100/3 6P 100

10 00043 110443 0.5 15,25,50

10 000/f3 11043 0.5 15;25,50 110/3 6P 50

0 000/4/3 11043 0.5 15,2650 110/3 &P 100

10 0004/3 100403 - 1 50,75;100

10 000/43 10043 1 50,765,100 100/3 6P 50

10 DOO/3 10043 i 50,76;100 100/3 6P 100

10 000//3 110443 1 50:75;100

10 00043 1104/3 1 i 50;75;100 110/3 6P {50

10 0004/3 11043 1 i 50;75,100 110/3 6P 1100

11 000//3 10043 0.2 10;15;25 ;

11 000AJ3 1004/3 0.2 10;15,25 100/3 6P 50
11 000443 100//3 0.2 10;16;25 100/3 &P 100

11 000Af3 1043 0.2 10;16;25

11 000/f3 110443 0.2 10;156,25 110/3 BP 50
11 00043 110//3 0.2 10,1525 11073 6P 100

11 000/f3 10043 0.5 15;25:50

11 00043 100/43 0.5 16:25:50 100/3 6P 60

11 00043 100443 0.5 15;25,50 100/3 6P 100
1100043 110/43 0.5 15;25;50

11 DOOAS3 11043 0.5 15;25,50 110/3 6P 50

11 0004J3 110443 0.5 15,2650 110/3 6P {400

11 G0O/A3 1004)3 1 50;75;100

11 0C04/3 10043 1 50:75;100 100/3 &P 150

11 0D0Af3 100//3 1 50,75;100 100/3 &P 100

11 000//3 1104J3 1 50,75,100

11 000//3 1104)3 9 50,756,100 110/3 &P

11 000/Af3 110443 1 1 B0i76:100 110/3 6P

4 TJC 4 | Indoor voltage transformers




Contact us

ABB s.r.o.
EPMV Brno

Videnska 117, 619 00 Brno,

Czech Republic

Tel.: +420 547 1582 021
+420 547 152 614

Fax: +420 547 152 626

E-mail: info.ejf@cz.abb.com

IVLGCC00520 Rev 2, an 2016.10.03

www.abhb.com

D

The data and illustrations are not binding. We reserve the right to
make changes without notice in the course of technlcal develop-
ment of the product,

@& Copyright 2016 ABB,
All rights reserved.

Rovrer’and productivity
for a better woild™
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THPKABHA ATEHITHST
3A METPOJIOTHS M
TEXHHUYECKH HAI30P

: STATE AGENCY FOR METROLOGY
PEITYBIIAKA AND TECHNICAL SURVEILLANCE

EBJICAPHSA

YAOCTOBEPEHUE

3A OJOKPEH THII CPE/[CTBO 34 H3MEPBAHE
Measuring Instrument Type-approval Certificate

Ne 06.01.4505

“ABB brearapus” EOO/,
rp. Codust, yn. “Tpuamarna” Ne 5 =~
S

Hznageno ma:
Issued to:

Ha odnonane Wi 32, aJ};;"’ 1 or 331{0

L(TIC4, TIC6, TICT

Kka Yexwg

5

1eTPOJIOTHIHH
He

Cpox Ha BY
Valid until: ™~

Brmcpa ce B periiglE
0o OpeHETe 32 H3MMOII3]
THOOBE CPEICTEA 3a S
HsmepBaHe o Ne: 4505
Reference Ne:

Jara'Ha H3XaBaHE HA

YEOCTOBEPERHETO 32 0N00pen

THR: 05.01.2006 T,
Date:




Mprnoxenne KM YIOCTOREPEHHE 32 0406 per TN Ne 36.01.4505

Hspageno na: “ABB Brnrapus™ EOO/], rp. Codns

OTHOCHO: H3MEPBATENCH HATPEXHUTENCH TparchOopMaTOp 3a CPEJHO HATPEKECHHE THIT
TIC...{(TJC 4, TIC6, TICT) :

Ormmicanse HA THIIA:

EAHOIOMIOCHHTE TANBAHKYCCKH PasfEeisIly HAMPXUTCIHH TpaHcopMaTopd THII
TIC ... (TIC 4, TIC 6, TIC 7) ca xepMeTH34paH# ¢ OTIHBKA OT CMOKCHAHA CMOJIA H ¢4
APOEKTHPAHH 33 HOMHEHATHO HUBO Ha H30JAUUATA KAKTO CIeABa:

- 1un TIC 4 - o1 3,6/10/40 kV no 12/28/75 kV;
- an TIC 6 - o1 17,5/38/95 kV jo 24(25)/ 50(55)/ 125 kV;
- 1En TIC 7 - o1 36/70/170 kV mo 40,5/95/200 kV.

TpanchopMaTopute c¢ HIOLIHABAT ¢ JABE BTOPH YHH HAMOTKH, OBPBATA OT KOHTO CIYKH
CIHOBPEMEHHO 34 H3MepBAaHC K 3a peliefiHa 3aMuTa, a4 JpyTara € 3a CBBP3BAHE B OTBOPCH
TPHBIBIHHK IpH TpHba3Ha CHCTEMA.

BTOpHUHHATE HAMOTKH C4 H3BENCHY Ha KIEMOPE OT JIAT THII, IIOKPHUT ¢ IPO3Pa¥HO Kanaye
0T INIACTMACOB MaTepHal, KOETO MOX(e Jia ce IMIoMOHpa.

Tlo wenanue Ha KIMEHTA MOYAT & ce M3paboTAT CHIIO M HAMOTKH 33 Pa3jInHH IIbPBHYHH
¥ BTOPUYHE HAIPEKCHHS.

. DBB3MOoXHA € CBINO K H3paboIKa C JiBe IBPBHYHM HATIPEXCHHS (C IMPECBKIIOYBAHE HA

BTOpHYHATA CTAHA).
{Tp'qutbopmaTo 7(: ce mpoussexaT ¢ daxrop Ha npenanpexxenme ot 1,9x Un/8
Jaca. .

.TRaHC(llopMaTOp'BT MOXE Ja C€ MOHTHPA BLE BCAKO ITOJIOKCHHEC.

11 Texaudeckn ¥ MeTPOJIOTHYHE XaPAKTPHCTHRIS

Tun TpanchopmaTop TIC 4 TIC6 TICT

MaKCHMAIHO HAIPEKCHHC Ha

amapara, KV or 3,6 no 12 ot 17,5 mo 24(25) ot 36 no 40,5

HOMMHANHO IIbPBATHO 3N3;33MN3;6N3; 6,6/ | 114351543 | 30A3;3343;

nanpexense , kV 3; 104 3; 1143 2013 ;223 35/ 3

HOMIHAI0 BTOPIFo 10093 ; 110N 3

HanpeskeHne , kV

Homunanga gecrora, Hz 50; 60

Knac Ha TOYHOCT:

- H3MEpPBATETHH HAMOTKK 0,2;0,5;1
-~ 3ATHTHH HAMOTKH 3P; 6P

Manuipalno HanpexeHue ¢

Ipowimena secrota, KV ot 10 yno 28 ot 38 no 50 (55) or 70 go 95

M3 TBalmo HMITYICHO

nampexeue, KV or 40 0o 75 ot 95 no 125 ot 170 o 200

Maxcamavient HoMEaer 257022 2570.2 50/0,2

R 50/0,5 100/0,5 150/0,5
P 100/1 150/1 250/ 1

Matcc%maneﬂ HOMHAHANEH

ToBap/ Kmac , VA/ xiac

- HyJ€Ba HaMOTKa 50-200/ 6P

LI
Y
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PEIIYEJIMKA BBITAPUA
BLATapcild MHOTMTYT I MEPpoaCTKA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AONBNAHEHMWE N2 15.09.4505.1

KbM YAOCTOBEPEHWE
3A OOQOEBPEH TUN CPEACTBO 3A I3SMEPBAHE N2 06.01.4505
Measuring Instrument Type-approval Certificate-Revision 1

WNznapero Ha
npoxsBOAUTEN: ABB 5.r.0., Penybrivika Yexus

Issued to manufacturer:

Ha ocHoBahue Ha: un. 30, an.2 ot 3akoHa 3a MsMepBaHuATa
In Accordance with:

OTHOCHO: M3MepBaTeNeH HanpexeHOB TPaHChOpMaTop 33 CPEAHo
In Respect of: HarpexeHue Tun TIC,..(TIC4; TIC6; TIC)

TexXHU4YeCcKn n

MeTPOAOrHUYHH

XapaKTepueTKM. MPUNOKEHHUE, HEPA3AENHA YACT OT HACTORLIOTO

Technical.and metrological yAOCTOBEPEHME 3a 0/106DEH THH CPEACTBO 38 UIMEnBaHe
characteristicg:

Cpoxk Ha"BannaHOCT; 14.09,202

Valid util: 2025 T

CpepcrBoTO 33 M3MepBaHe e
BITACAHO B perucrepa Ha
OADGPBHHTG 3a ManonazpaHe
THUITOBE CpeacTsa 3a

n3MepBaHe nog N2: 4505
Reference N¢:

[Aara Ha uspaBaHe Ha
MbpPBOHAYAHOTO
YAOCTOBEPEHHUETO 2a

opnoSpen TUN: 05.01.2006 .,
Date:

HAara Ha nagaBaHe Ha i
OOABNKEHHEeTO KbM 5
YAOCTOBEPEHUETO 33

opo6pen Tum: 14.09,2015r.
Date:

ou. A-p'k Tb Hko 4
A AD@}: P@TQ B;’m

NS 5_, ‘\




Npunosenue KbM [lonbaHenne N2 15.09.4505.1 kum ypocrosepenne N2 06.01.4505 R\

WaganeHo Ha npousBoauTen: ABB S.r.o., Peny6nuxa Hexus

OTHOCHD: U3MEPBATENEH HanpeXeHos TpaHchopHaTop 38 CPpefHo Hanpexerue
wn TIC...(TIC4; TIC6; TIC?)

OnvcaHve Ha gombnHerne N2 15.09.4505.1 kbM yaocrosepeHne 3a ofo6pen Tin N2
06.01.4505

WanapeHoTo aonbnHenne N¢ 15.09.4505.1 KbM yAocroBepeHue 3a 0A0GPeH Tvn Ne
06.01.4505 e 3a yAb/KaBaHe Ha CPOKa Ha BanNWAHOCT Ha oAobpsAsaHe Ha TMNa Ao 14,09.2025
rogmHa.

Crpanuua 2 of 2, .
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GESELL SCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISCN (5TL)

Test Document

Report No.:  13061Ra CopyNo.. 1 Contents: 30 Sheets
Test object: inductive Voltage Transformer
Designation: TIC 4 10000431/ 100~3/10013

Rated voltage: 12 kV Rated nosmal current: - A Rated frequency: 50 Hz

Manufacturer: ABB s.r.0. PPMV, Brno, Czech Republic
under license of ABB Technology Lid., Zurich, Switzerland

Tested for: ABB Technology Lid., Zurich, Switzerland
Testing station:  PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. Laboratory, Brno, Czech Republic
on behatf of PEHLA Tesling Laboratory Ratingen, Germany

Date of test: 15 April - 03% June 2013

Applied test specifications:
1EC 618691, Ed. 1.0, 2007-10,

IEC({61869-3, Fd~4.0, 2011-07,
According fo c];ent 8 Zequlrement the power-frequency test voltage was increased to the value acc.

GOST 151673:96
According to STdZdb]ectives and Operating Principles PEHLA Issues a Test Document following exclusively the above
mentioned standhrds and the STL Guides wherever applicable,

RGUTME and type test of voitage transformer. For details of individual tests see sheet 3.

Test resulis;
The test object passed the tests performed in accordance with the applied test specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUTUNGEN

Man gepﬁ At Cofnrmttee

=
W= 4
(&} i‘;%]‘[m / é/

R. Hulmeacher
Technical Commitiee

Mannheim, 14" August 2013

The test results relate only to the items lested. (gé DAkkS T
The authenticity of this decumant is guaranteed by the integrity of the seal label and seal ribbon. Deutsche T
Without a wrillen permission of PEHLA it is not altowed to make reproduction in extracts of this ! Akkfadihen gssleile Y
document. Copying the cover sheet accompanied by sheel’2 and the shaets mentionad here'is D-PL 120?,4}?»01 b
an exception. ) . : ' )
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PEMLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLE!STUNGSPRUFL}NGEN

8

Reporl No.:  13051Ra Sheel, 2

Notes

Accreditation
The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has been approved by the DAkkS (Geman Accreditation

Body) according to EN ISONEG 17025 for tests in the field of high-voltage switchgear and controlgear and power
engineering equipment (Registration-No. D-PL-12072-06-01).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a farum for the international cooperation of the testing organisations with the further full members ASTA (UK},
CESI(IT}, CPRI{IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical deseription, drawings and additicnal specifications.

ATe{;‘DmEn
is iss eq'\fﬂ;garts of type tests which have successfully been carried out in full compliance with the relevant

specificatis standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by techpital description, drawings and additional specifications.
A Test Report

is issued for all ojher tests which have been carried out accarding to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guidesy and/or clients' instructions. Similarly, this test report contains all test resuits, details of the conditions
under which-he tests were carriad out, also details relating to the behaviour of the test object, and its condition after
the tests:

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only unti publishing
the detailed results in an entire document,

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainfies required by the relevant standards have been complied with.

Addresses
Office: PEHLA-Geschiftsstelle Client:  ABB AG
Hallenweg 40 Kallstadter Str. 1
68219 Mannheim 68309 Mannheim, Germany
Germany as shareholder and contractor of PEHLA GbR
Internet: www.pehla.com
Testing Station. PEHLA-Testing Laboratory Ratingen ABB s.r.0. Laboratory
Oberhausener Sfr. 33 Videfiskd 117
40472 Ratingen 619 00 Bmo
Germany Czech Republic
on behatf of PEHLA-Testing laboratory Raff
Germany

Manufacturer.  ABB s.r.o.
Videriska 117
619 00 Bmo
Czech Republic
under license of ABB Technology Ltd. Zurich,
Switzerland

Tested for; ABB Technology Lid.
Affolterstrasse 44
8050 Zurich
Switzerland

02PE0804
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PEHILMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE

\,

Report No.:  13051Ra Shest: \‘3

Tests perforined: N
™,
™)

Continued from sheet 1
1. a) Power-frequency voltage withstand tests on primary terminals at 42 KV (GOST value covering 1EC value) for
40 s at 180 Hz combined with partial discharge measurement at 14.4 kV and 8.3 kV
b) Power-frequency voltage withstand tests between sections and on secondary terminals at 3 kV for 1 min at
50 Hz
c) Test for accuracy
d) Verification of markings
g) Lightning impulse voltage test on primary terminals at 75 KV
f) Temperature-rise test
. a) Short-circuit withstand capability test at rated voltage

3. 8) Power-frequency voltage withstand tests on primary torminals at 42 kV {GOST value covering IEC value) for
40 s at 180 Hz combined with partial discharge measurement at 14.4 kV and 8.3 kV

b) Power-frequency voltage withstand tests between sections and on secondary terminals at 3 kV for 1 min at

) Test for acoliracy

N

18PED402
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PEHLMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  13051Ra Sf"l‘éf?lt! 4\
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Representatives of Technical Committee:
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Test Engineer / Test Operator.
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Technical Data of Test Object AN
Inductive Voltage Transformer ‘ \ \

Test object: fnductive Voltage Transformer
Designation: TJC 4 10000//3//100/V3/100/3
Manufacturer: ABB s.r.o.,, PPMV, Brno, Czech Republic
Seriai No.: 1VLT5213004567

Year of manufacture; 2013

Drawing No.: 1VL3420070A

Ratings assigned by the manufacturer:

Highest voltage for equipment 12 kv
Rated primary voltage 1000043 V
Raled secendary voitage 1003/ 100/3 V
Rated burden’ 257100 VA s
Ratio 10000/43 // 10043 1 100/3 V (
A%y class 0.2/3P
Insudation class E
Ratedjfrequency 50 Hz
Powef-frequency test voltage 28 (GOST 42) kV
Lightning-impulse test voltage 75 kv
oltage factor for 8 h 1.9

o Temperature category -5 140
Dimensions [mm] 338 x 148 x 221
Mass 20 kg

Further data:

Thermal limiting output for windings designated as “a-n” is 400 VA

Essential characteristics:
Single poie transformer
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List of [dentified Drawings

The manufacturer has submitted to the testing laboratory drawings and other data containing sufficient \
information to unambiguously identify by type the essential details and parts of the test object presented
for test.

The drawings have been stamped and signed by the manufacturer in order to guarantee that the

drawings or data schedules truly represent the test object to be tested.

Further these drawings have been stamped and signed by PEHLA representatives and are kept

[] at the client.

with the test documents at the test laboratory.

The testing laboratory has checked that drawings and data schedules adequately represent the essential
details and parts of the test object to be tested, but is not responsible for the accuracy of the detailed
information.

The drawing(s) contained in this document are idenfical with the checked, stamped and signed drawings.

Drawing No. Rev. |P/D) |Title Additional
. remarks

1VL%12199?GA’*7 001 D Transformer TJC 4 Included in test
report

BoM TIC4—___ - P TJC 4 assembly -
14200301 /7 002 D Casting -
14200358 [ 001 D Internal pats -
1VL3420188A-0189A 001 P/ID _|C~core -
1VL3420198A - P/D | Terminal board -

*) P: Parts list, D: Drawing

Remarks: -
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<

Technical Data of Test Circuit
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

[

cC
Y = i

1l

Motor frequency: Selectable range up t0 220 Hz

High Voltage Test Transformer type T100, HIGH VOLT Priiftechnik Dresden GmbH

U~ serial No. 885168
Primary voltage 230V
Rated voltage 100 kV
Rated power 6.6 kVA
100 kV Alternating Voltage Measuring system WGBS 11/100-135, HIGH VOLT
Priiftechnik Dresden GmbH., serial No. 884900, consisting of:
100 kV voltage measuring capacitor, type CDCT 0615B12, serial No.0521589-10001
Low voltage measuring part, Type MC 20-4, serial No. 885172
Peak voltmeter, type MU 18, serial No. 885173
C. Test object
zZ Filter 40 mH
Zm Input impedance of measuring system 50 Q
CC Connecting coaxial cable, type L34/10 (50 Q, length 10 m)
Ck Coupling capacitor 100 kV / 1nF
CcD Coupling device
M Measuring instrument system

Tolerances; According to the [EC 60060-2 cf. 7.1.1 the limits of the measurement uncertainly
amount are 3% for the Upes / V2

21PED402
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b
5,

Test Procedure
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

The power-frequency withstand test on primary terminal and the partial discharge measurement were \\
performed before and after lightning impuise voltage test, temperature-rise test and the short circuit
withstand capability test (type tests).

The PD measurements were performed in accordance with IEC61869-1, Ed. 1.0, 2007-10 clause 7.3.2.2
procedure A and IEC61869-3, Ed. 1.0, 2011-07 ciause 7.3.2. Procedure A means the partial discharge
test voltages are reched while decreasing the voltage after the power-frequency withstand test. The
corresponding partial discharge levels are measured in a time within 30 s,

The test frequency of the test voltage is increased above the rated value. Therefore the duration at the
power-frequency withstand test was reduced acc. IEC61869-3 ¢l. 7.3.1.303.1,

Calibration: (
Befi re‘sté‘ﬁ?ﬁ@fﬁe’l‘-”’ﬁ/fheasurements the PD test circuit was calibrated in the actual test arrangement.

PD mure:

-frequency voltage was applied the voltage is decreased without interruption to 1.2 U, and

is measured in a time of 30 s. After that the voltage is decreased without intarruption
furthermorg to 1.2 Un/N3 and the PD level is measured in a time of 30 s.

Thwa lal discharge inception voltage and the partial discharge extinction voltage were recorded.

Criteria to pass the test:
The maximum permissible partial discharge quantities are specified IEC61869-1, Ed. 1 .0, 2007-10 clausg

5.3.3.1 as follows:

at1.2xUy / PD<50pC
at 1.2W3x U, /PD<20pC

The measured PD values before lightning impulse withstand voltage test, temperature-rise test and the
short circuit withstand capability test are given in the table on sheet 13.

The measured PD values after lightning impulse withstand voltage test, temperature-rise test and the \
short circuit withstand capability test are given in the table on sheet 25. ( -

18PEQ402
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Test Results

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

Test performed: Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
Date of test: 15™ Aprit 2013
Condition of test object: Factory new
" Test specification: IEC61869-3, Ed. 1.0, 2011-07 clause 7.3.1 and 7.3.2
Test freauency: 180 Hz
Temperature 8: 23.9°C Humidity f: 323% Pressure p: 998 hPa

The atmospheric correction factor was not applied.

Test Arrangement:

A
.

. sphetical conductor upon the transformer terminal “A’
F earthed ground-plate
a, n, da, dn, N,PE  contacts secondary winding board

Power-frequency voltage test:

Test arrangement Test Voltage Result
. Power frequency voltage Test duration /
Voltage applied to Earthed "y distuptive discharges
A n,dn, N, PE, F 42" 40s/0

Partial discharge measurement:

Pre-stress: 42" kV for40's

Test arrangement Result
Test voltage for 30 s
Voltage U Ue
- Earthed PD inception | PD extinction 144 kv 8.3kV
applied to in KV in kV

Partial discharge in pC

A n, dn, N, PEF 21 18 0.6 0.5

Remarks: " According to client’s requirement the power frequency test voltage was increased to 42 kV
(value acc. GOST 1516.3-96). The GOST values covering the [EC values.
Result:  The power-frequency voltage withstand test was passed successfully.
The partial discharge test was passed successfully.
The criteria to pass the test are met. '

18PEQ402
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Test Results

14

N
'\“ .

Power-Frequency Voltage Withstand Tests between Sections and on Secondary \x ™~

Terminals
Test performed; Power-frequency voltage test between sections and on secondary
terminals
Date of test: 15" April 2013
Condition of test object: Pre-stressed by power-frequency voltage tests on primary terminals
Test specification: IEC81869-1, Ed. 1.0, 2007-10 clause 7.3.3 and 7.3.4
Test frequency: 50 Hz
Temperature 8: 23.9°C Humidity f; 32.3% Pressure p: 998 hPa

The atmospheric correction factor was not applied.

Test Arrangement:

a2,
1 T
a ndaga N\PF\“ _/7
i I AR \‘\ , i
: Joe | IR N i F
2
Legend:
A spherical conductor upon the transformer terminal “A”
F earthed ground-plate

a, n, da, dn, NJPE  contacts secondary winding board

£ ™~

Test arrangement Test Voltage Result
Voltage applied to Earthed Power freql;\e/ncy voltage ;‘Z ?LStl:\':aeucior:cli:aTgl,gé
a,n da, dn, N, PE, F 3 1min/0
da, dn a n N, PE,F 3 1min/0
N a,n, dadn F 3 1min/0

Result: The power-frequency voltage test between sections and on secondary terminals was passed
successfully.

Test Equipment:
Manufacturer: HCK Essen

Type: WP-500-4

Serial-No.: G170-9402002

Rated Voltage: 0-4 kV

Ident-No.: ELK-000807/806/805
18PED402
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Test Results
Accuracy Test before Type Tests

Test performed: Accuracy test as routine test

Date of test: 16™ April 2013

Condition of test object: Pre-stressed by power-frequency voltage tests
Test specification: IEC61869-3, Ed. 1.0, 2011-07 clause 7.3.5
Ambient air temperature; 217 °C

Humidity: 242 %

secondary windinga-n

accuracy class 0.2

voltage % 120 100 | 80 120 | 100 | 80
burden VA 25 6.256

[ated burden / burden 1 4

Dawer factor CoSp— 0.8 0.8
limited.yoltage error-F % +0.2

limited phase-displacement 8 min +10

voliage error F"\ % -0,199 | -0.198 | -0.200 0.074 0.076 0.074
phase c{isp[ac,e:ma'm't}k min -0.63 -0.82 -0.89 0.26 0.14 0.04
secondary Winding da - dn

accuracy class\ 3P .
voltage \ % 190 100 | 5 190 | 100 [ 5N\
burden ] VA 100 25 AN
rated burden./burden 1 4 N
power factor cosg 0.8 0.8

limited voltage error F % +3.0

limited phase displacement & min +60

voltage error F % 1952 | -1.038 | 2150 | -0.236 | -0.224 | -0.447
phase displacement & min 34.2 321 39.7 12.6 10.4 19.0

Result:  The accuracy test was passed successfully.

18PE0402
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Test Results
Verification of Markings

Test performed: Verification of markings

Date of test: 18" April 2013

Condition of test object: Pre-stressed by power-frequency voltage tests and accuracy test
Test specification; IEC61868-1, Ed. 1.0, 2007-10 clause 7.3.6

Result: The terminal markings of the test object are verified to be correct in accordance with the
requirements of the applied test specifications (IEC 61869-1, clause 6.1 3.

18PEC402
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Technical Data of Test Circuit
Lightning Impulse Voltage Test on Primary Terminals

"o

Sheet: 17

w0 O -

= ., N — o Q)
Techni lBata—m-—-7:
§\. Maximum ph‘arging Voltage Ux, 400 kV
wumber of Stages n 4
Surg%sa_ acity per Stage Cq 1000 nF
Load Capacitance Ca 2000 pF
Damping-Resistance Rp Rg
_Internal Front Resistance per Stage Rg 43 O
’ Discharge Resistance Re 4 Rp
Tail Resistance per Stage Rp 66 Q
O - Test Object
M - Voltage Measurement
Measurement:

Measuring Divider Type SMC 2000/400 (Serial-No. 885217)

Measuring Cable, Length [.35/25 (50 0, length 25 m)

Impulse Voltage Measuring System, 25 MHz Digital Recorder, Type TR-AS 25- 8

(Serial-No. 247)

Tolerances:

According IEC60060-1 Edition 3.0 2010-09 clause 7.2.2
Test voltage value
Front time T;
Time to half-value T,

21PE0402
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Test Results
Lightning Impulse Volitage Test on Primary Terminals

Test performed: Lightning impulse voltage test

Date of test: 17" April 2013 \\
Condition of test object: Pre-stressed by routine tests

Test specification: IEC61869-3, Ed. 1.0, 2011-07 clause 7.2.3

Temperature 8: 23.3°C Humidity f: 352 % Pressure p: 995 hPa

According to IEC61869-1 cl. 7.2.3.2.1 no correction for atmospheric conditions.

Fronttime Ty: 1.19-~1.22us  Timeto halfvalue T,:  51.0 - 51.7 s

Test Arrangement; B
A (
ré' )

. .
a ndada NPE L
phnad| ( T
i ] \\\g i' | F
Legend:
A sphegical conductor upon the transformer terminal *A”
F egrthed ground-plate
a, n, da, dn, Mmacts secondary winding board
Test arrangement Test Voltage Result
i Lightning impulse voltage number of impulses /
Voltage applied to Earthed disruptive discharges
+75 ' 1540
A n, dn, N, PE, F )
-75 16/0 (

Result: The lightning impulse voltage test was passed successfully.
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Test Results
Lightning Impulse Voitage Test on Primary Terminals - Volitage Curves

Example
............................................. T TNen 10908
No.1 CH1 No. 10008

Up= T5.ATKY
Ti= 1.2ps
T2= S1ps

e R

S S

(o
o 50;3;5 300y 150 Foora
' Ho. 10928
No.1 CH1 No. 10926
...................................... o Hup= 75818V
city| |Ti= 1.21ps

— T2e  §15ps

fesy™ 3"

A2y

© 500t o0 1508 2005
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Test Results
Temperature-Rise Test

Test performed: Temperature-rise test of voltage transformer with voltage factor
Date of test: 18" — 20™ April 2013
Condition of test object: Pre-stressed by routine tests and fightning impulse voltage test
Test specification: IEC61869-3, Ed. 1.0, 2011-07 clause 7.2.2
Duration of test: see below
Ambient air temperature: see below °C
Test frequency: 50 Hz
R _.,—R
@ = st (23 5°C+ ‘9astar!) - (Saendt - lgas!arr)

slart

G calculated temperature rise
Rstan resistance start of test - cold condition
Rend resistance end of test - reaching a stable temperature
tart ambient temperature start fest
Daend ) ambient temperature end of test
| rated voltage | kV 1013 577 ]
voltage factor thermal
limiting
start of test 1.2 1.9 output
test voltage kV 6.93 10.97 5.77
date of measurement 18.04.13 19.04.13 | 19.04.13 | 20.04.13
fime  / 16:30 9:00 17:00 8:45
duration of test h 16:30 08:00 15:45 »,
ambient temperature 6; °C 23.8 \
ambient temperature 6, °C 25.0 24.8 248 N
factor for Cu bar 234.5
primary winding A - N
resistance Ry kQ 1.810
resistance R, kQ 1.885 1.976 1.993
temperature rise at time t K 9.5 22.7 25,1
limited temperature rise K 75 85 75
secondary winding a - n
burden at test VA 25 25 400
resistance R, Q 0.185
resistance R, Q 0.190 0.206 0.206
temperature rise at time t K 58 28.3 28.3
limited temperature rise K 75 85 75
secondary winding da - dn
burden at test VA 100 100 0
resistance R; [¢] 0.198
resistance R, ¢} 0.212 0.219
temperature rise at time t K 17.1 26.4
limited temperature rise K 75 85

Result:  The temperature-rise test was passed successfully. .~ S
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Y
Y

Technical Data of Test Circuit
Short-Circuit Withstand Capability Test

Test performed Short-Circuit Withstand >\
Capability Test \\
Test circuit
Circuit diagram Sheet No. 22
Current circuit
Number of phases 2
Power frequency Hz 50
Power factor <0.15

Earthing conditions

Generator / System earthed via 6 k&

Transfg_n_‘rl_e_r_H not earthed

Shon—(\,iQuit pOiN -

Test object / earthed
Test object (test valuesy™

Number of pljases 1

Measurement /

VoItWasurem ent

Voltage Divider

" Current measurement

Shunt 1 mQ

Remarks: -

18PE0402
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Circuit Diagram N,
Short-Circuit Withstand Capability Test

Generator
|¢

Master Breaker

ZhE

Make Switch
. {
Inductance
Resistor
Transformer
| Voltage
Dividers

i
§ Y \ Aux. Circuit-Breaker
1

ol ruse
Test Object
Shunt

18FED402
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Test Results SN ,
Short-Circuit Withstand Capability Test

Test performed: Short-Circuit Withstand Capability Test

Date of test: 14" May 2013

Condition of test object before test:  Pre-stressed by routine tests, lightning impulse voltage test and
temperature-rise test

Test arrangement: Direct test circuit

Connections to test object: Phases L1 and 1.2 of the test plant connected to the voltage

transformer via cable. Phase L1 of the test plant fused. Phase |2
of the test plant earthed via cable. Secondary terminals short-
circuited via cable and measurement shunt

Voltage applied to terminal A A
Terminal earthed N N
Short-circuited at terminals a-n | da-dn
Open terminals da-dn | a-n
Voltage applied kv 585 | 5.86
Curr ﬁt/be_tﬁf-éémhew/circuited terminals A 113 | 118
Test Buration , § 1.04 | 1.04
Diametarof secondary winding " mm | 2.00 | 1.60
Current d%ity\ Almm?[ 35.9 | 57.5
Emission of flapfe/gas/oil no no
Test result (P/N) P P
Legend: - Passed in terms of the applied standard  N: Not passed in terms of the applied standard

Remarks: " value taken from the technical documentation supplied by the manufacturer

Condition of test object after test:

- The voitage transformer is not visibly damaged.

- Examination of the insulation next to the windings is not applicable, current density below 180 A/mm?
- Dielectric tests and Determination of errors as documented on the following sheets.
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Report No.:  13051Ra Sheet: 24\
Oscillograms
Short-Circuit Withstand Capability Test A
Voltage applied: A, earthed: N, short-circuited: a-n, open: da-dn 3
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Voltage applied: A, earthed: N, short-circuited: da-dn, open: a-n
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Test Results

Power-Frequency Voltage Withstand Tests on Primary Terminals
Discharge Measurement after Type Tests

Power-frequency voltage withstand test on primary termin
with partial discharge measurement

03" June 2013

Pre-stressed by routine and type tests

IEC61869-3, Ed. 1.0, 2011-07 clause 7.3.1 and 7.3.2
180 Hz

Test performed:

Date of test:

Condition of test object:
Test specification:

Test frequency:

Temperature 9 %’Humidity f.
The atmospherietérrection factc)r was not applied.

Test Arran gegeQ

49.1 % Pressure p:
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Legend:
A spherical conductor upon the transformer terminal A
F earthed ground-plats

a, n, da dn, N,PE contacts secondary winding board

Power-frequency voltage test:
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Test arrangement Test Voltage

Resu

it
, Power frequency voltage Test d\gat n/
Voltage applied to Earthed i kv distuptive disc @ﬁs\
A n, dn, N, PE, F 42" 40s/0 N
Partial discharge measurement:
Pre-stress: 42" kV for40 s
Test arrangement Result
Test voltage for 30 s
Voltage U Uo
apolied to Earthed PD inception | PD extinction 14.4 KV 8.3kV
PP in kv inkv - -
Partial discharge in pC
A n,dn, N, PEF 26 20 0.8 0.6
Remarks: " According to client’s requirement the power frequency test voltage was increased to

(value acc, GOST 1516.3-98). The GOST values covering the IEC values

Result:  The powerfrequency voltage withstand test was passed successfully.
The partial discharge test was passed successfully.
The criteria to pass the test are met,

18Pz 0402
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE
Report No.:  13051Ra Sheet\ 26
Test Results

Power-Frequency Voltage Withstand Tests between Sections and on Secondary
Terminals after Type Tests :

Test performed: Power-frequency voltage withstand test between sections and on
secondary terminals

Date of test: 03" June 2013

Condition of test object: Pre-stressed by routine and type tests

Test specification: IEC61869-1, Ed. 1.0, 2007-10 clause 7.3.3 and 7.3.4

Test frequency: 50 Hz

Temperature 9: 21.5°C Humidity f: 481%  Pressure p: 891 hPa

The atmospheric correction factor was not applied.

Test Arrangementi———__ ( '
//) A
)

1
a ndagdnNPE

AR A ARE
et b ]

5 Al L i| F
Legénd: :
A spherical conductor upon the transformer terminal “A”
F earthed ground-plate

a, n,da, dn, N, PE  contacts secondary winding board

Test arrangement Test Voitage R:‘?u\lt
Voltage applied to Earthed Power frequency vltage IZ?LSE.‘&?E%@ZQ\
a,n da, dn, N, PE, F 3 1min/0 l /(
da, dn anN,PEF 3 1min/0 )
N a,n da, dn, F 3 1min/0

Result: The power-frequency voltage withstand test between sections and on secondary teminals was
passed successfully.

Test Equipment:
Manufacturer: . HCK Essen

Type: WP-500-4

Serial-No.: G170-9402002

Rated Voltage: 0-4kV

Ident-No.: ELK-000807/806/805
18PED402
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Report No.:  13051Ra Shee\tz\ 27

Test Results
Accuracy Test after Type Tests

Test performed: Accuracy test as type test

Date of test: 03" June 2013

Condition of test object: Pre-stressed by routine and type tests
Test specification: IEC61869-3, Ed. 1.0, 2011-07 clause 7.2.6
Ambient air temperature: 215 °C

Humidity: 491 %

secondary windinga - n

accuracy class 0.2

voltage . % 120 100 | 80 120 | 100 | 80
burden A1 VA 25 6,25

rated burden / burden ' 1 4

power factor cos@ \_ 0.8 0.8

limited voltage error F % +0.2

limited phase displacement d i~ min £ 10

voltage error F / % -0.186 | -0.184 | -0.186 | 0.086 0.088 0.089
phase displacement & / min -0.86 -1.08 -1.20 0.04 -0.08 -0.19
secondary winding/da -dn

accuracy class / 3P

voltage % 190 00 | 5 190 | 100 | 5
hurden VA 100 25

rated burden / burden 1 4

power facior cosg 0.8 0.8

limited voltage error F % +3.0

limited phase displacement d min + 60

voltage error F % -1.86 -1.84 -1.99 | -0.204 | -0.190 | -0.328
phase displacement & min 317 29.7 36.7 1.7 9.43 14.8

Result:  The accuracy test was passed successfully.

18PE0402
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Report No.:  13051Ra
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Photos of Test Object \\\
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© 13051Ra ' -

Fig. 2: Accuracy test

18PE0402
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N Deuvtsche
Akkraditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body |

Entrusted according to Section 8 subsectionl AlklStelleG in connection with Section 1 I
subsection 1 AlckStelleGBY \
Signatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

The-Deutsche Akkreditierungsstelle GmbH (German Accreditation Body) attests that the
testing laboratory

PEHLA-Priffeld Ratingen

Oberhaysener Stralle 33, 40472 Ratingen
&

is com nt under the terms of DIN EN [SO/1EC 17025:2005 to carry out tests in the
/f,e»} wing fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies,
Current and Voltage Transformers,

Powaer transformers and Busbar Systems

The accreditation certificate shall only apply In connection with the notice of accreditation of 2012-05-09
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. it comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 5 pages,

Registration number of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05.08 Dl ng. (FHT) é

H duf%?}f n2

This document is a translation. The definitive version is the original German accreditation certmcate.. o

Seennles oprrtesi




Deuische Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am ain Office Braunschweig \S
Spittelmarkt 10 Gartenstrale 6 Bundesalles 100
16117 Berlin 60594 Frankfurt am Main 38116 Braunschwelg

The pubfication of extracts of the accreditation certificate is subject to the prior wrltten approval by
Deutsche Akkreditierungsstefle GrabH (DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

No impression shall be made that the accreditation also extends to fields heyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body {AkkStelleG) of 31 Suly 3009
(Federal Law Gazette [ p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament andlo
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating -
to the marketing of products (Official Journal of the European Unlon L 218 of 9 July 2008, p. 30). DAkKS is
a signatory to the Multilatera) Agreements for Mutual Recognition of the European co-operation for
Accreditation {EA), International Accreditation Forum (IAF) and International Laboratory Accreditation
Cooperation ({LAC). The signatories to these agreernents recognise each other’s accredliations.

The up-to-date state of membership can be retrieved from the following wehsites:
EA:  www.european-accreditation.org

HAC: www.ilac.org

AR www.iafinu

1015



BEKNAPALKUA oA
32 KOH(UIEHUMANHOCT U M3BLPLLEH OMMef Ha 06eKT no NpeaMeTa Ha nopbYKaTa \\_‘ \

Honynoanucanust Meopris Hukonoe Tabakoe B KAUECTBOTO MU HA npeacraenseal ,Enekrponyks.
Tabakos 1 cuHose* OO/, y4acTHUK B Npoueaypa 3a BbafaraHe Ha obLLecTseHa nopbuka ¢ ped. Ne- -
PPD 17 — 052 v npeamet: ,MoaepHusauns (peTpodur) Ha enexkTpuyecku ypeabu 110/20 (10) W u -

BLBEMAGHETO UM B PEXUM Ha TenemexaHuka", x

OEKNAPUPAM, UE:

1/ ﬂp%macmnka, KOroTo nNpefcTaBnagam e U3BLPLIWN Orfie[ Ha eHepritidus ofiekT or
obxgar 060006923 nosnums 1/0T1 1/ - MoaepHrusauma (peTpohuT) Ha 3akpuTa pasnpegervrenta
ypeaba 10 kV g/nofcTanuvis , Mnagoct”;, a UMerHo; ,MNafocT™ v ¢bM 3ano3HaT Cbe CBUECTBYBALIOTO
nonoxeHne B obexTa.

2/ Hama na pasnpocTpaHsBaM nosepuTenta MHGOpMAUNs, BLR BPb3KA © W3BbPLUEHUN orneq Ha
obekTa Ha Bb3noxutens, kaTo MW € M3BECTHO, Ye 3a NOBEPUTENIHA C& CYMTA BCAKA MHhopMaLus,
OTHOCHO nponyckarenina pexum B obekTa, opraHusalustta Ha paboTHaTa cuna u paBoTHUS NpoLiec,
HafMUYHOTO OGEPYABAHE 1 TEXHWUBCKUTE CXEMMU Ha (YHKUMOHVPAHETO My, CUCTEMWTE 3a 3alWTa M
CUryPHOCT B-OB&KTa U BCUHKO, KOBTO € CRBP3aHO C HAMWYHOTO OBOPY/ABAaHE, CLOPBXEHUA 1 TAXHOTO
hyHKUMORMPaHE B CbOTBETHUA 06eKT.

3/ Mpunaram AOKYMEHT 3a U3BLPLIEH OrNef, CbCTaBeH Ha MACTO B NOACTAHUMSATA.

[punoxeHue: curnacHo Tekcra

Hama 25.07.2017 e. Bexnaparop: -/ [/ /7
/leopeu Fabaxos-Ynpasumen/

2825




OQEKNAPALUA
3a KOHq.)M,quLlVIanHOCT BbB Bpb3Kac nocelweHdne Ha oBekr

Jlonynognucasmar %f/ﬁ//ﬁ @ /{/g/é‘(,/ﬁ/@(gﬂ J

fcobemeeno, Gawudo U haMunHo ume)

| EMH .¢& {ﬁ//j%zj, npuTexasal nMyHa kapta Ne {fﬂ%{fff ...... , W3pageHa Hafﬂff ?0/ j
OT/&%/ T /Z/ﬂé% C NOCTOSIHEH AAPEC: 7//&?%/%/#/25/@/,

. 7 &
[pencTaeunTen Ka /(é@f%/ﬂ v A /MEM/%@(/M‘@ ﬂ&/
8

( HaumerbeaHu8 Ha 1PUOLMECKOMO NUYe/PUIUYecKomO fiute U eud Ha
mepaoseya)

~ Cbe cepanuile W afpec Ha ynpasneHue:

3aUHTEpecoBaHo [MUue—no—GHMucbna Ha §2, T.14 oT [onbnHutenHure paznopeaby Ha 3aKkoHa 3a
obllecTeeHUTE no‘%{:m 3a fm(pm*a npolesypa 3a Bb3naraHe Ha obljecTseHa nopbuka C MPEAMeT.
JMopnepHusauun (pet O%Ha enekTpuueckn ypeadu 110/20 (10) KV 1 BBEENAAHETO UM B PEXUM Ha
TenemexaHuka *, ped. Ne~PPD 17 - 052, BbB Bpb3Ka C NOCEWEHUSTO Ha obekra, npegMer Ha
obilecTBeHaTa MopbuKa, %en 3aMno3HaBaHe ChC CblLUECTBYBALUOTC MY TOROXKEHKWEe, BKIOMUTENHC C
AeiicTealiuTe enek'r?c 1 cbopbXeHus U cneuvdukata Ha G . 4. A7 'f‘éfﬁc7

AEKNAPUPAM:

1. HAMa Aa pasrnacsieam Mo HUKAKLB HAYMH MH(OPMAUMSTA CTaHaMa My U3BECTHA MDY 3an0sHaBaHe Cbo
CUIECTBYBAILOTO My ROMOKEHAE, BKIOWATENHO C AGVICTEALUMTE ENEKTPUMECKM CBOPEXeHns M
cneundurara Ha NG , ALARL OCL o,

2. HascHo c¢bM, 4Ye pasrnacAsaHe Ha nHchopmauMa Mo cMucbna Ha Hactoslara aeknapauva
npegcTasnsasa BCAKLKEB BUA YCTHO MK NMACMEHO W3aABNeHVe, npeaaBaHe HauHdopMaUKna Ha XapTueH,
MeKTPOHEH WK ApYr HOoCWTen, BKNYWTENHO no nouia, CbaKC WNK eneKTpoHHa NoLa, KaKTo U BCAKaKLE
APYr HauywH Ha pasrnacaABaHe HaWHCbOpMaLIMFI, B TOBA MWCNO upes cpefciea 3a Macoeo
OCReIOMABAHE, NeYyaTHWTe u3gaHua Un MHTEPHET. '

W3BecTHa MU € OTFOBOPHOCTTA No 4n.313 oT HakasaTenHws Koaexc.

[ata /JZ: % 2 / /7 f}r HAexnapaTtop:

v ; \ A
nodnuc 2o
i sy
T -
mpume umeHa Q}‘

BN
A LJ‘B
.

ﬂUb( LS é%éQQﬂV%ﬁ éimmw&Q%;?
Q%/ 1017



OEKNAPALMA

3a ApyeMaHe Ha ycnosuaTa B NpoexTa Ha Aoroeop

Aonynoanucanust Meopru Hukonos TabakoB B Ka4eCTBOTO MK Ha npefcTaenaealy ,Enekrponykc
Tabakos 1 cuHoee® OO[, yyacTHUK B OBlliecTeEHa NOPbYKa C ped. Ne PPD 17 —~ 052 n npeameT:
»MoZepHusauns (peTpochuT) Ha enekTpudeckn ypeadu 110/20 (10) XV ¥ BbBEXOAHETO UM B peXxuM Ha
Tenemexanuka', OGocobena nosuumst 1 /OM 1/ - MoaepHusaums (peTpodhuT) Ha 3akpuTa
pasnpegenvtenna ypeaba 10 kV B nogcranuus ,Mnagoct”;

AEKITAPUPAM, UE:

lNpremam ycrosusTa B NPOEKTa Ha [OroBOP, NPUNOXEH B JOKYMEHTAUMATA 33 yqacTtue,

Hama 25.07.2017 &, Dexknapatop: .
AMeopeu Tabakos-ynpasumern/
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AEKNAPALUWA
3a CpOKa Ha BalMAHOCT Ha ohepTaTa "~ 7w i L 1 3R

Honynoanucanuar Meopry Hukonos Tabakes, NpuTexaeall nuuHa kapTa NeB41449027, uspaneda Ha Lo TR
17.11.2010 r.otr MBP- rp. [noegus, agpec c.benawwvua, obw.Poaony, obn. ﬂnos,qns ™
yn."CwepuHenve” Ne2b B Ka4ecTROTO MU Ha YnpasuTen Ha ,Enekrponykc Tabakos v cuHose” OO
yYyacTHMK B nNpoueaypa 3a BbanaraHe Ha cofliecTeeHa nopwuka ¢ npeameT.  Mojepuusaums
(peTpochuT) Ha enekTpuyeck ypeadn 110/20 (10) KV 1 BLBEXLAHETO UM B PEXUM Ha TeNemexaHuka’,
ped. Ne PPD 17-052,

O6ocobena nosuuus 1 /O 1/ - MO,EIeledSaLLMH (pe‘rpoq:nm) Ha 3aKpuTa pasnpegenmenna ypenba 10 5
KV B nogcrtaHywa Mnagoct”; , \ \

NDEKAAPWPAM, YE:

C nogaeaHe Ha odepTaTa 3a yyacTue B ODLECTBEHATA NOPLYKE, HANPaBEHUTE OT HaG NPEANOKeHUst
Y NOETY GHraXKUMEHTN Ca BaNUGHK 33 CPOKa, NOCoYeH B OBABMEHWETO, CYUTAHO OT KpalHus cpok 3a
noaasaxe Ha odepTuTe.

Hama 25.07.2017 a. ﬂemapaTop
Aeopau Tapakos- anaeumen/
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