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PEHLA 0231Ra /08
Transient Recovery Voltage, First O
EL
2
]
E
RE

[

83

&7

13

/
4D
20
Q
=20
—40
-80
-50

=100
120
=140

- "







-

PEHLS

Report No.; 0231Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 19
Test no.
PEHLA 0231Ra /06
Transient Recovery Voltage, Second O
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Test no.
PEHLA 0231Ra /07
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Test no.
PEHLA 0231Ra /07
Transient Recovery Voitage
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Test no.

PEHLA 0231Ra /08
Transient Recovery Voltage
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SCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: . 24

PEHLA

Report No.:  0231Ra

GESELLSCHAFT FUR ELE

Short-Circuit Making and Breaking Tests
Circuit-breaker

T100s

18" December 2002

As after test PEHLA 0231Ra/ 08.

By means of copper bars fo the upper terminals of the
circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Test duty:

Date of test:

Condition of test object before test:
Connections to test object:

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra 10 | 11
[Operating sequence 0 -0.35-CO-3min-CO
Applied voltage kv - 20.1 19.¢
Short-circuit making current L1 - 65.7 61.0
kA L2 - 798 76.8
L3 - 84.5 87.1
Short-circuit L1 324 318 30.9
breaking current Short-circuit currenf kA L2 32.7 325 318
L3 32.8 31.9 320
Average value kA 326 32.0 31.6
L1 <20 <20 <20
d.c. component % L2 <20 <20 <20
L3 <20 <20 <20
Recoverty voltage L1 10.5 10.0 11.0
kV L2 11.0 10.2 11.86
£3 10.7 10.3 11.3
Average value (phase-to-phase) kV - 18.6 178 . 195
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kv 322 352 326
Arcing time L1 9.4 1.8 1.6
ms L2 42 71 6.6
L3 0.4 6.8 6.8
Closing fime ms - 62.0 65.6
Opening time ms 63.4 66.4 67.4
Result P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed

Remarks:
PEHLA 0231Ra/ 0%
PEHLA 0231Ra/10and 11:

Test with reduced values
‘The operating devices are supplied at their minimum voltage

y of test object after test: Circuit-breaker without functional or visible change.
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= Test no.
PEHI.A 0231Ra /10
Transient Recovery Voltage, First O
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Test no.
PEHLA 0231Ra /10
Transient Recovery Voltage, Second O

234

228 228 230 231 232 233
[ms]

227

224

40
20
o
=20
-40
-850

=80
-100
-120
-4z

(A%l

0 VA PN




P




PEEELA  GESELLSCHAFT FUR ELEKT (OCHLEISTUNGSPRUFUNGEN

Report No.: 0231Ra Sheet: 28
Test no.
PEHLA 0231Ra/ 11
!25§s[:dea¢$?§§§§s[:flsﬁ=$?§!§nmsno'r'
g
g
8
g
3
]
%
E]
H
§
8
g
H
&
BE
E
£
ajt:
B g
B
8
n
b
A
B

299







PEHLA

Report No.: 0231Ra

SCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 28

GESELLSCHAFT FUR E

Test no.
PEHLA 0231Ra/ 11
Transient Recovety Voltage

19

1B

13 14 15 16 47
[ms]

12

10

40
20 4
C

:
O (o] (=] [&] (o]
~ < w 0 o

1 | | 1 'I—

]

300
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Report No.:  0231Ra Sheet: 30

Short-Circuit Making and Breaking Tests

Circuit-breaker

Test duty: T100a
Date of test: 16" December 2002
Condition of test object before test: " As after test PEHLA 0231Ra / 11.

Connections fo test object: By means of copper bars to the upper terminals of the
_ circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra 21 22 23 24
Operating sequence O O O . Q
Applied voltage kv - - - -
Short-circuit making current L1 - - - -
kA L2 - - - -
L3 - - - -
Short-circuit L1 33.0 328 32.3 322
breaking current Short-circuit current KA L2 33.2 337 33.5 33.4
. L3 337 33.1 33.0 33.6
Average value kKA 33.3 33.1 33.0 3341
L1 <20 247 237 28.8
d.c. component % L2 30.3 <20 <20 27.6
L3 26,6 27.9 26.7 <20
At1 L1 - - - 12.0
ms L2 12.3 - - -
L3 - 12.0 12.0 -
Peak last loop L1 - - - 57.1
kA L2 58.8 - - -
L3| 56.8 56.8 -
|Recovery voltage L1 10.8 11.2 11.3 11.0
kv L2 1.3 11.2 11.1 10.7
L3 11.2 11.2 10.9 10.6
Average value (phase-to-phase) kV - 19.2 19.4 9.2 18.7
Transient Recovery Voltage (TRV), - - - -
first-pole-to-clear kv 34.1 31.3 31.7 31.8
Arcing time L1 54 22 2.5 9.6
ms L2 10.1 7.0 12.9 9.4
_ L3 10.9 7.2 8.4 4.6
|[Openifg-time ms 43.2 42.8 43.1 43.3
Result / P P P P
Legeng: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed
Remarks?
P 0231Ra/ 1210 16! Tests with reduced values
'PEHLA 0231Ra/ 17 to 20: Tests for determination of prospective dc components
PEHLA 0231Ra /2110 24: The operating devices are supplied at their maximum voltage
T

Condition of test object after test: Circuit-breaker without functional or visible change.
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Test no.

PEHLA 0231Ra/ 21
Transient Recovery Voltage
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Test no,
PEHLA 0231Ra /22
Transient Recovery Voltage
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ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test no.
PEHLA 0231Ra /23
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Test no.
PEHLA 0231Ra /23
Transient Recovery Voltage
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Test no.
PEHLA 0231Ra /24
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PEHLA 0231Ra /24
Transient Recovery Voltage
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PEHEMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0231Ra - Sheet: 39

Short-Circuit Making and Breaking Tests
Circuit-breaker
Test duty: T10
19™ December 2002
As after test no. PEHLA 0231Ra/ 24.

By means of copper bars to the upper terminals of the
circuit-breaker. Lower terminals of the circuit-breaker short-
gcircuited and earthed.

Date of test:
Condition of test object before test:

Connections to test object:

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra 25 | 26 | 27
COperating sequence 0 -0.35—CO - 3min— CO - 5min — CO
Applied voltage” kv - 18.6 17.0 i7.7
Short-circuit making current L1 - 8.50 7.20 5.60
kA L2 - 6.80 5.50 6.90
L3 - 6.20 8.10 B.40
Short-circuit L1 3.42 3.47 348 348
breaking current Short-circuit current kA L2 3.35 3.46 3.40 3.40
L3 3.40 3.46 3.37 3.40
Average value KA 3.39 3.46 3.41 3.43
L1 <20 <20 <20 <20
d.c. component % 12 <20 <20 <20 <20
L3 <20 <20 <20 <20
Recovery voltage L1 10.8 9.92 10.9 9.69
KV 12 10.7 9.80 10.7 10.6
L3 0.8 10.6 10.8 i0.5
Average value (phase-to-phase) kv 18.7 17.5 18.7 17.8
Transient Recovery Voltage (TRV), - - - -
first-pole-to-clear kv n.e.* n.e* n.e* 35.5
Arcing fime L1 3.2 6.0 7.4 8.6
ms L2 74 2.0 7.0 8.2
L3 8.2 8.0 286 3.4
[Closing time ms - 66.9 66.8 66.0
[Opening time ms 60.5 63.5 835 62.6
Result — / P P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed

Remarks:
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Test no.
PEHLA 0231Ra f 26
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Test no.
PEHLA 0231Ra/ 27
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Test no.
PEHLA 0231Ra /27
Transient Recovery Voltage
&
22

17

18

15

14

13

[ =] (-3 [=] o M
¥ & & g g =3 o o
T i b ¥ 2 L} =
I b 1
[a4}

prags
s
.







PEHEA

Report No.:  0231Ra

Short-Circuit

Test duty:
Date of test:

Condition of test object before test:

Connections to test ohject:

Making and Breaking Tests

Circuit-breaker

T30
19™ December 2002
As after test PEHLA 0231Ra/ 27.

By means of copper bars to the upper terminals of the
circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Sheet:

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra 30 1 31
IOperating sequence 0-0.3s-CO - 3min-CO
Applied voliage kV - 18.8 17.7
Short-circult making current L1 - 24.2 19.4
kA L2 - 18.0 19.3
L3 - 20.7 2586
Short-circuit L1 9.60 9.69 9.86
breaking current Short-circuit current kA L2 9.71 9.87 9.99
L3 9.74 9.00 9.94
Average value kA 9.69 2.81 9.93
L1 <20 <20 <20
d.c. component % L2 <20 <20 <20
L3 <20 <20 <20
Recovery voltage L1 10.9 11.0 11.1
KV 12 108 10.6 11.0
L3 10.8 10.9 11.0
Average value (phase-to-phase) kv - 18.8 18.7 19.1
Transient Recovery Voltage (TRV), - - -
first~pole-to-clear kV 34.4 47.3 344
Arcing fime L1 6.2 2.0 6.6
ms L2 6.6 7.0 6.4
L3 1.6 6.8 2.4
Closing time ms - 64.9 66.4
Opening time ms 58.8 60.4 64.4
Result P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed

Remarks:
PEHLFy\g231 Ra and 29
PEHLA023TRa L80 and 31:

Tests with reduced values
The operating devices are supplied at their minimum voltage

Coggiti n of test object after test: Circuit-breaker without functional or visible change.
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Test no,
PEHLA 0231Ra /30
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Test no.

PEHLA 0231Ra / 30

Transient Recovery Voltage, First O
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Test no.
PEHLA 0231Ra /30
Transient Recovery Voltage, Second O
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Test no.
PEHLA 0231Ra/ 31
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Sheet: 49

Test no.
PEHLA 0231Ra/ 31
Transient Recovery Voltage
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PEHEM  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0231Ra Sheei: 50

Short-Circuit Making and Breaking Tests

Circuit-breaker

Test duty: Double earth fault test

Date of test: 19™ December 2002

Condition of test object before test: As after test PEHLA 0231Ra / 31

Conngctions to test object: Phase L3 of the laboratory by means of a copper bar to the

upper terminal of phase L3 of the circuit-breaker, lower
terminal of phase L3 of the circuit-breaker connected to
phase L1 of the laboratory.

Arc extinguishing medium: Vacuum

Test No. PEHLA 0231Ra 35 - -
Qperating sequence O - -
Applied voltage kv - - -
Short-circuit making current L1 - - -
kA L2 - - -
L3 - - -
Shortcircuit . L1 - - -
Jbreaking current Short-circuit current kA L2 - - -
L3 28.8 - -
Average value kA - - -
L1 - - -
d.c. component % L2 - - -
L3 <20 - -
IRecovery voltage L1 - - -
KV L2 - - -
L3 - - ‘ -
Average value (phase-to-phase) kv 18.5 - -
Transient Recovery Voitage (TRV), - - -
first-pole-to-clear kv 32.9 - -
Arcing time L1 - - -
ms L2 - - -
L3 9.4 - -
Opening time ms 44.8 - -
Resuit P - ’ -

Legend: P* Positivé)breaker cleared or breaker closed and cleared N: Negative, breaker failed

RemarkKs: :

PEHLA0231R 2: No-load operations

P 923TRa/ 33 and 34 Tests with reduced values

PEHLA0231Ra/ 35: The operating devices are supplied at their maximum voltage
PEHLA 0231Ra/ 36: No-load operations

Confdition of test ohject afteg test: Circuit-breaker withc;ut functional or visible cha?ge. '
Power frequency withstand voltage test at 38 kV - 1 min passed.

The deviations from the reference mechanical travel characteristic are in the allowable limits.
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Test no.
PEHLA 0231Ra/ 35
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GESELLSCHAFT FUJ
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Test no.
PEHLA 0231Ra /35
Transient Recovery Voltage
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PERILL  GESELLSCHAFTFC

Repor No.: 0231Ra

Actual Values of No-load Operations

ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet:

Rated supply voltage of closing coil 220V DC
Rated supply voltage of opening coil 220V DC
Operation Voltage Closing Voltage Opening
closing cotl time opening coil time
V ms ms
Before basic short-circuit test duties
Test 0231Ra/ 002 O- - -- 220 44.5
COo 220 58.5 220 45.0
Test 0231Ra/02A 0- - - 154 62.4
Co 187 63.1 154 62.4
Test 0231Ra / 02B 0- -- - 242 41.8
cO 242 56.8 242 42.1
After double earth fault test
Test 0231Ra/ 036 0- = - 220 43.3
co 220 60.1 220 443
Test 0231Ra / 36A 0- - — 164 60.7
co 187 64.7 154 60.5
Test 0231Ra/ 036 0- “s — 242 41.9
co 242 57.7 242 42.1
Measurement of the Resistance
Ambient air temperature: ~1B°C
Resistance of the pole parts
S
L1 12 L3
Before test 0¥31Ra/ 002 14.9 15.0 15.7
Affertest -~ 0231Ra/035 18.6 21.4 22.9
} i 3

(The resistance values fulfit the requirements of STL-Guide to IEC56: 4th Edition: 1987, Amendment Slip No. 2}.

Remarks:

Resistance measurement at direct current of:
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Test no.
PEHLA 0231Ra/ 02

............................... § mermasmamecnsamhrbvinrarafrasnanns
........................ g rmmearremacer—mtissnanrasfomesacen.
............................... g
................................ g
.................................. !
...................................................... g
...................................................... s
........................................ ecsnooavass g
................................. i

............. g emmimarEsam-rassesmrmennafaninrnnn g
............................... g [ RPN SRR i
....................... ﬁ [P SIS ) s
............................... i J—— —’y k5T
............................... E crssressremnsemnsasamenenfisanrans E herAusmsicmsmemrmmeasseswpel §H
............................... E i ehamEmsmraEEraressrennmimRsskrEREer g
.......................... % SOOI S SEEVUVUUDUPNPROR S 0 J-
....................... ﬁ miawsstmrpasesemmsrrbnEklfEaranaan ﬁ mmrararessrmeseamsnerioatE ]
................................ g R ﬁ mbawammmenrreene—— g
............................... P YR TTSURUIUIRUIN RIS | JPUIRISRM SR B
............................... 8 (VRPN URURUANY I SEUNUUUURURIPUROR SRR S8 |
............................... 7 SOOI FOROS | | eememectssmsasnrnnsneaeaen

U S 8

- S — coefarenes R

S A SR o

SO SO SR N

ST DY SO IR

SO U SRS B

° FRifarcd§g  FBEF

T

I







PEHELA

Report No.:

[masc]

Sheet. 55

GESELLSCHAFT FU KTRISCHE HOCHLEISTUNGSPRUFUNGEN
0231Ra
Test no.

PEHLA 0231Ra/02A
........................................................ !
......................................................... g
......................................................... g
.................................... IR
................................. § hemsmmsraresss-nonnad .- g
................................ g arserciresrsmenem e e e —— §'

................................. g R I g
................................ § eerncersrrtsnmancmmedorrocaraccas. g
................................. 8. msransrsrsrrrtnercanc fuonncananane 5
.............. \,.\ W § rarbibereatisaasenLes tTTT v rarean §
............................... § I - E
as g ................................. g
................................ g SNSRI SRR £
................................ 8 JORVERRPPUPORVIIINN — SRRSOV S 1
....................... g:g ;'E g
........................ -- E PR S g [P RRR PPN PR N E
................................ § R — .........g RO UL, SV 'R‘
................................ i RO YRS PR S —— ?, meprecescanmanesmararerrranefeeanenfes !
................................. g’: B R CECCCEDECEDN) SECRESREE SO U SR S S 5
................................ § PO SRR § [PPSR VRS Ji g
................................ H [ Sk | e YT PYY St } |
........................ -4 g USRI J— T T v g
............................... g DNUVIPRPRSRNIR IR— | ] RSOSSN e g S
.....,.........{.y_; ........ § ...................... : ........ § ........................ :; - . E
[N S E .................................. § .................................... §
................................. M SRS DU I
................................ 2 SRR DU P JUSPUUOUSRRRINY NV SV '
................................. g SRS NI SR IS NN P4
................................ g SSUURIUURNVRUOTY RNURPRIIY I JUTUUPRRRRIURIY NUURIR 00 PN
gggesa=ng" ggg.‘:aa°$q g 8 8 R 80 ¢ § 3

3
i

—

326






PEHLO  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0231Ra Sheet: 56

Test no.
PEHLA 0231Ra / 02B







PEMLE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0231Ra Sheet; 57

Test no.
PEHLA 0231Ra/ 36

e AN

et T

328






PERILM  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.. 0231Ra Sheet: 58
Test no.
PEHLA 0231Ra / 36A

................................. g e g [P g
................................. E sarammmamrrmrdas—smsamsafecnmabas E messmmrerrroresssssamsrssasrtanono—= E
......................... g [P e B T Y g PO s
................................. § T T § e Battdad ﬂ
................................. g [N S g O Ed
e R 8 /’-._J ........ [P — - -1
..................... 5 (RSP APURFUPIN SR E T L E
................................. g S e § e T g
................................. g [P (RPN O g T S §
................................. 8 PRE— - rnrerrrnear 5 crbesibREERLEErIsrEraar fasnanenubs g
................................. g PP L 1 s ot [
................................. g R wasereaveed § .....-....: §
................................. 3 VORI TR, S, gz 5%
.................................. g mcseasasdisnsncavcnnndaranrrrnrras s ameerttssssnssmnrarTrrrraranmannnnn g
................................. Y

............ E
rermrererenraneraeneaan] -8
.................................. E
................................. Rk
................................. S
................................. £
................................. ]
................................. g
................................. 5
................................. §







PEBHLLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Repori No.: 0231Ra

Test no.
PEHLA 0231Ra/ 36B

...................

Sheet: 59

330






FEBIEMA  cGESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0231Ra Sheet: 60

Photo Ne. 01
Before Test 0231Ra /03

. BEFORE TEST .
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Photo No. 02
Before Test 0231R
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ZANRX Laboratories ’“\

ABB Calor Emag ip

EPED

TEST REPORT No. MZZS1AQ3 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-ho. 01e

Test Object

Manufacturer
Switchgear
Common truck

Tests performed

Test Specification

Test Results

st D

Client

-~

29" March 2000
Date of Issue

Metal-clad switchgear panel from a 12 kV switchgear type Z51.2

(T = 650 mm), drawing-no. GCE 8010450 RO101, with withdrawable
vacuum circuit-breaker type VD4P 1212-31 drawing-no. GCE 7373263
R1185 on a common truck drawing-no 549003Fig804 and with earthing
switch type EK6-1208-150,

Rated voltage ' U 12 kV
Rated normal current I 1000 A

Rated frequency f 50/60 Hz
Rated short-time withstand current ln 31,5 kA
Rated peak withstand current I, 80 KA
Rated duration of short-circuit current tn 3s

Rated short-circuit breaking capacity at 12 kV | 31,5 kA

ABB Calor Emag Mittelspannung GmbH 40472 Ratingen / Germany
ABB EJF, A.S. VIDENSKA 117 Brno 658 67 Czech Republic

Mechanical operation test comprising 50 operations of the vacuum circuit-
breaker, 50 operations of the earthing switch type EK6 and 25 manual
insertions and withdrawals of the withrawable part. The interlocks of the
circuit-breaker, withdrawable part and the earthing switch were tested in the
respective position. Test procedure and test parameters were based on

IEC 60298/3rd. £d./1990/Clause 6.102

IEC 60298/3rd. Ed./1990

All switching devices and removable parts and the mechanical interlocks.
passed the mechanical operation test successfully. They were in proper
working order and the effort to operate them was practically the same befo
and after the test.

28" March 2000

ABB Calor Emag Mittelspannung GmbH 40472 Ratingen / Germany

o

T
21255 1 S
£ g
-~

Laboratory Manager i Test Enginee i

Total Number of Sheets: 11 Sheets

This test repori refers exdusively to the object fested.
ABB Calor Emag Mitlelspannung GmbH s certified according

1o DIN 150 8001 by DQS under Reg. No. 373.03 L

With the exception of the cover sheet and any subsequent sheets mentioned thareon, this document may not be partly copled withoul written conserlt
Calor Emag Mittelspannung GmbH Ratingen.

i 7 o
I A 2
ABB Calor Emag Mittelspannung GmbH Ratingen Oberhauseng q Phone 4 %{( } 2121371 \ o€
Mechanical Testing Laboratory 0 - 40472 I Fax  +H&lo) 21 -2512{2;13 =
& 2 8 Iy

o N

-~
ABB Calor Emag Laboratories Ratingen are accredited according Ao,
EN 45001 by DATech under Reg.No. DAT - P - 032/83 s
frmr *-.‘_1
AT
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WANIRR Laboratories AR EPED

Reg.-Nr.

DAT-P-032/93 TEST REPORT No. MZZS1AQ3 Sheet 2
issued by an Accredited Laboratory
corresponding to EN 45001
Contents
Sheet
Test Report - COVEr SHeet ... 1

Test Results - Comments on Test Object e e et e e et s s s nree e s rnrennranans |

CONEENES vovveeereseesaeeersiserstssssranessesasessiss sosnesrassa e tasbassaasaTarmn ke s s s s e san s bt s st s 2
1. Technical Data of Test ODJECIS ... 3
Drawings: GCE 8010450 R0101 (ZS1.2 cubicle) ..ooeervvcviiiiiiiinins 6

EJF5490003Fig804 (common truck) oot 7

GCE 7373263 R1185 (Withdrawable vacuum circuit-breaker)..8
GCE 7169312 R0114 (Earthing switch) rrereeeenreeensasrennnesessanns 9

2. Test Location and SE-UDP ..ot 10

3.  Mechanical Operation Test SRS T RO PV U TPV TUURORRUSOURPOPOUPURRTORPY
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DAT-P-032/93 TEST REPORT No. MZZS1AO03 Sheet 3

Issued by an Accredited Laboratory
corresponding to EN 45001

1. Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear
Test Object: Metal-clad switchgear panel
Type: - Zs1.2
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen/ Germany
Serial-No.: 7560027/2001/00 Year of manufacture: 2000
Drawing Nos.: GCE 8010450 R0101
Rated voltage 12 kv

Rated lightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kV

Rated frequency 50/60 Hz
Rated normal current busbar 1250 A
Rated normal current circuit 1000 A
Rated peak withstand current 80 KA
Rated short-time withstand current 31,5 KA
Rated duration of short-circuit 3 s

Prospected values under internal-arc conditions:

Peak withstand current ’ 80 kA
Short-time withstand current 31,5 kA
Short-circuit duration 1 s

Date of receipt of test object: 27" March 2000







=l Deutscher

'“% Redliierungs ABB Calor Emag “ lﬁ I!
AN Laboratories | FR D P
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZZS1AO03 Sheet 4
Issued by an Accredited Laboratory
corresponding to EN 45001
1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Withdrawable vacuum circuit-breaker
Type: VD4P 1212-31

Vacuum interrupter: VG438

Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 7006579/4002/00 Year of manufacture: 2000
Drawing Nos,: Breaker: GCE 7373263 R1185

Operating mechanism: GCE 7179610 R0101

Pole part: GCE 7003979 R0104

Interrupters: GCE 7005535 R0101

Pole Centres: 150 mm

Rated voltage 12 kY

Rated lightning impulse withstand voltage 75 KV
Rated power frequency withstand voltage 28 kV

Rated frequency 50/60 Hz
Rated normal current 1250 A

Rated short-circuit breaking current 31,5 KA
Rated short-circuit making current 80 KA

DC-component -=

ﬁ Pole factor _ -
; et Rated peak withstand current 80 KA

[ - Rated short-time withstand current 31,6 KA
: Rated duration of short-circuit 3 s
Rated operating sequence 0-0,3s-CO-3min-CO
Rated times of circuit-breaker:
- opening time LI
- closing time - ms
Number of poles 3

—_—

Number of units per pole !

Date of receipt of test object: 27" March 2000

Remark: Common truck manufactured by ABB EJF, A.S. VIDENSKA 117 Brn
Republic

336






¢ Deutscher

L maesiewss  ABB Calor-Emag 2L B ER
'3@3 Laboratories FREDEP
Reg -Nr.
DAT-P-032/93 TEST REPORT No. MZ ZS1 A 03 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001
1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Earthing switch
Type: EKB-1208-150
Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 11/357/99 Year of manufacture: 1999
Drawing Nos.: Earthing switch: GCE 7169312 R 0114
Pole Centres: 150 mm
Rated voltage ' 12 kv

Rated lightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kV

Rated short-circuit making current 80 kA
Rated peak withstand current 80 KA
Rated short-time withstand current 31,5 KA
Rated duration of short-circuit 3 s

Date of receipt of test object: 27" March 2000
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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.: 7550030_012A

Test engineer: Koal







a2 Deutscher
. BE - Aldceditienings ABB Calor Emag ‘ “ I. I!
LR “A25[R2 Laboratories PR ED EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZZS1A03 Sheet 11

Issued by an Accredited Laboratory
corresponding to EN 45001

3. Mechanical Operation Test
List of interlocks:

1. Withdrawable part in test-position :
- Circuit-breaker ON: prevented to move the withdrawable part in service-position
2. Withdrawable part in service-position : ' o
- Circuit-breaker ON: prevented to move the withdrawable part in test-position
3. Withdrawable part between service and test position:
prevented to switch ON the circuit-breaker -
4. Withdrawable part in test-position
- Gircuit-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 move the withdrawable
part in service-position
8. Withdrawable part not in test-position
- prevented to switch ON the earthing switch

All the above mentioned interlocks were checked, for this the circuit-breaker and the earthing
switch were operated 50 times and the withdrawable part was inserted and withdrawn 25 times.
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TEST REPORT No. HZ 146 L 02 Sheet 1
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corresponding to EN 45001 Copy-No, 1

Test Object

Manufacturer

Tests performed

Test Specification

Test Results

Test Date

Client

12% February 2002

Date of Issue

- Three-panel arrangement of metal-clad, air insulated switchgear

type ZS1.2 (650 mm, 1000 mm, 800 mm width) equipped with
bushing plates

Rated voltage U, 12 kv
Rated normal current I 1000/1600/1600 A
Rated frequency fr © 50/60 Hz
Rated short-time withstand current I 31.5 kA
Rated peak withstand current 1 80 kA
Rated duration of short-circuit current t 3 s

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

Testing of the behaviour of the metal-clad switchgear under conditions of
arcing due to internal faults with 31.5 kA - 1.0 s in different compartments

of the three panels. For further details see sheet-no. 2 to 5.

The test has been carried out in accordance with the client’s
instructions. Test procedure and test parameters were based on

IEC 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 controigear
with accessibility restricted to authorized personnel only).

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. 2 to 5 and 19 to 25.

04™ to 12™ July 2000

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

Dr. Stefan Gottlich

Laboratory Manager

Andreas Brandt

Test Engineer

AR__dF

Total Number of Sheets:

34 Sheets 11 Oszillograms

This test report refers exclusively to the object tested.
ABB Calor Emag Mitelspanaung GmbH is cerlified according
{o DIN IS0 9001 by DQS under Reg. No. 373-02

ABEB Calor Emag Laborstories Ratingen ar 7 i "dD ofging lo
EN 45001 by DATech under Reg.No, DATEI3
ya \'ﬂie i\% \

Wilh the exception of the cover sheel and any subsequent sheets mentioned thereon, this decument may not be parlly copie@iéi'ﬁ}éut wyillen
ABR Calor Emag Mitielspannung GmbH Rafingen. l! S

ABS Calor Emag Mittelspannung GmbH Ratingen

High-Power Tesling Laboratory

oA

- NAOB . N

Oberhausenss Stralte 33 PHof 9 i
?ﬁ-Raﬁngg_n_‘Eeulschland F

L
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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
7812 for 12 kV, consisting of a 650 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 equiEped 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 240 mm? through
the closed bottom of the centre panel.

For all tests black cretonne indicators (cotton fabric approximately 150 g/m?) were placed in
front of and on both sides of the switchgear as stated in the relevant test reguiations.

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 frames/s.

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

Test-no.: HZ 146 . 02/ 03 Internal arcing test in the cable compartment of the left-handed panel
(650 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the cable
terminals.

Peak short-circuit current: 72.5 kKA
Short-circuit current: 30.6 kA - 1.05 s equivalent to 31.5 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 146 L. 02/ 05 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: 77.3 kA
Short-circuit current: 31.5kA - 1.05s equivalent to 31.5kA-1.05s

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).

s 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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Test Results:

Test-no.: HZ 146 L 02 /06 Internal arcing test in the circuit-breaker compartment of the left-
handed panel (650 mm width), ignition of arc three-phase by means of a copper wire & 0.5 across
the upper contact arms of the circuit-breaker.

Peak short-circuit current: 79.3 kA
Short-circuit current: 31.5 kA - 1.05 s equivalent to 31.5 kA-1.05 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).

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

Test-no.: HZ 146 L 02/ 07 Intemnal arcing test in the busbar 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 -
busbars. '

Peak short-circuit current: 78.8 kA
Short-circuit current: 31.6 kA - 1.05 s equivalent to 31.5 kA - 1.05 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. 3).

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

Test-no.: HZ 146 L 02/ 08 Internal arcing test in the busbar compartment of the centre panel

(1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 acrass the bushars.

Peak short-circuit current: 77.3 kKA
Short-circuit current: 31.6 kA - 1.05 s equivalent to 31.5kA-1.05 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 Na. 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 arrangad horizontally did not ignite (Criterion No. 5).
« All earthing connections were still effective (Criterion No. ).

Test-no.: HZ 146 L 02/ 09 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 lower contact arms of the circuit-breaker,

Peak short-circuit current: 77.2 KA
Short-circuit current: 31.3 kA - 1.05 s equivalent to 31.5 kA -1.04 s

Assessment of the test:

» Correctly secured doors, covers, etc. did not apen {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).

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

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

« Al 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 ohserved:

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.

Critarion 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

the indicators arranged horizontally do not ignite. Should they start to burn during the
“the assessment criterion may be regarded as having been met, if proof is established of the
Act that t1fe ignition was caused by glowing particles rather than hot gases. Pictures taken by
-spégd cameras should be produced in evidence.

Critetion No. 6

hether all earthing connections are still effective.

Remark:

When the PEHLA-Recommendation No. 4 is stated under Test Specification in the Test Reporithe

results of each test were assessed by all six criteria.
i““-"“"'——___
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Participants of the Tests

Client: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschiand

Representatives of the client:

Mr. Aufermann ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Pept. EA

Mr. Groll ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Mr. Martschat ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Representatives of the laboratory:

Mr. Dr. Géttlich ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschiand
Dept. LL

mer:
MnS?{a_thénn ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,

Deutschiand
Dept. LL
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Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switchgear (left-handed)
Test Object: Metal-clad, air insulated switchgear
Type: Z51.2, 650 mm width
Manufacturer; ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschiand
Serial-No.: 7550027/2001/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 12

Rated voltage 12 kV
Rated fightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kv
Rated frequency 50/60 Hz
Rated current (bushar) 2000 A
Rated current (tee-off) 1000 A
Rated short-circuit peak withstand current 80 KA
Rated short-time withstand current 315 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 80 KA
Short-time withstand current 31.5 kA
Short-circuit duration 1 s

dditional specifications and data:
¢ busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, bare
e tee-off bars 1 x 60 mm x 10 mm/ R 5 mm, Cu, bare

Date of receipt of test object: 3% July 2000
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Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear (centre)
Test Object: Metal-clad, air insulated switchgear
Type: Z51.2, 1000 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2009/00 ' Year of manufacture: 2000

Drawing Nos.: See sheet-no. 12

Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kv
Rated frequency 50/60 Hz
Rated current (busbar) 2000 A
Rated current (tee-off) 1600 A
Rated short-circuit peak withstand current 80 kA
~Rated short-time withstand current 315 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 80 kA
Shori-time withstand current 31.5 kA
Shori-circuit duration 1 s

itional specifications and data:
busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, bare
+ tee-off bars 2 x 100 mm x 10 mm /R 5 mm, Cu, bare

Date of receipt of tast object: 3 July 2000°
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Technical Data of Test Object

(Ralings assigned by the manufacturer)

Switchgear (right-handed)

Test Object: Metal-clad, air insulated switchgear

Type: Z51.2, 800 mm width
( Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschiand
Serijal-No.: 7550027/2005/00 " Year of manufacture: 2000

Drawing Nos.: See sheet-no. 12

Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kV
Rated frequency 50/60 Hz
Rated current (busbar) 2000 A
Rated current {tee-off) 1600 A
Rated short-circuit peak withstand current 80 KA
Rated short-time withstand current 315 KA

. Rated short-circuit duration 3 s
Insulating medium air

( : Rated filling pressure (abs., 20 ¢ C) - kPa
[7 Prospective values under internal-arc conditions:

Peak withstand current ' 80 KA
Short-time withstand current 315 kA
Short-circuit duration 1 s

‘Additional specifications and data:
¢ busbars 2 x 80 mm x 10 mm /R 5 mm, Cy, bare
e tee-off bars 2 X 80 mm x 10 mm / R 5 mm, Cu, bare

Date of receipt of test object: 3" July 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:

ZS5 1.2, feeder panel 12 kV, PW.650 GCEB010450R0101, sheet 1, index 00,
ZS 1.2, feeder panel 12 kV, PW.1000  GCE8010452R0110, sheet 18, index 00,
ZS 1.2, feeder pane! 12 kV, PW.800 GCE8010451R0103, sheet 3, index 00,

Type Test Arrangement (internal faulty ~ GCEP800241 sheet 1, index 00
ZS51.2 - Panel
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Technical Data of Test Circuit

Test internal fault
Oscillogram-No. HZ 146 | 02 02-09
Number of phases {circuit 3
Number of (test abject) 3
poles/phases
Power fraquency Hz 50
Power factor Cos ¢ £0.15
Generator  earthed via
5k
Earthing Transformer| not earthed
| Short-circuit point|  not earthed
Circuit diagram Sheet no.: 18
Circuit impedance me =120
TRV control elements -
Capacitance in parallel uF -
Resistance in serigs 9] -
Prospective TRV - -
TRV peak value u, kv -
Time co-ordinate t us -
Time delay {4 us -
Based on kV -
Rate-of-rise kvius -
Voltdge measufements Divider
L/ 375 k0/72k0
Current me}asurements Transformer \
50kASS A

Ren;l}ué
HZA46 | 02 / 01: Current calibration

HZ 146 L 02/ 04: Pre-test
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Principle Diagram of Test Circuit
G Generator
1
Master Breaker
Make Switch
Inductance
Resistor
< |0 Lo
:?:}Q:? Current
e (4.9, Transformers
Voitage
Dividers
Test Object
(Switchgear)
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Determination of the Prospective
Short-Circuit Current

Condition of test object before test: -
Arrangement: See shest-no, 2
Connection: Infeed of current was made three-phase by means of a three core cable

1 x 3 x 240 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-
HZ 146 1. 02/ 02 6.5 kv circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA KA kA
L1 81.9 374 30.0 30.2
L2 27.7 36.4 30.5 30.7
L3 67.2 37.2 29.8 30.0
Average value 37.0 30.1 30.3
Equivalent duration of corresponding to a
short-circuit current 1.01s short-circuit current of 31.5 kA

emarks: -
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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 240 mm? through the closed bottom of the centre panel.
Ignition: Internal arcing test in the cable compartment of the left-handed panel
(650 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 mm at the cable terminals.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02703 6.5 kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kKA kA kA kA
L1 72.5 371 30.4 30.2
L2 27.0 36.0 30.9 31.0
13 /7 60.7 37.4 30.1 30.6
— Average value 36.9 39.8 30.8
Equivalen{duration of corresponding to a
short-circtijt current  1.02s short-circuit current of 31.5 kA

Remarks a %dition of test object after test:

The cordition of the switchgear before and after test is shown on the photos on sheet-no.

96 to 34. The measured pressure gauge was about 75 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 othereffects (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).

RO ¢ U
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Internal Arcing Test

Condition of test object before test: as after test HZ 146 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 240 mm? through the closed bottom of the centre panel.

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
& 0.5 mm at the cable terminals.

Test-No.: Applied voltage (phase-to-phase} Duration of short-
HZ 146 L 02/ 05 6.65 kV circuit current
1.05s
Peak shoit-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 77.3 383 309 31.4
L2 257 36.7 3.2 31.3
L3(\ 60.9 37.7 31.7 31.7
,_ Average value 37.6 31.3 31.5
Equivalfnt duration of corresponding to a (
short-gikcuit current  1.06s short-circuit current of 31.5 kA

Remarks-4nd condition of test object after test:
The-c6ndition of the switchgear before and after test is shown on the photos on sheet-no.
26 to 34, The measured pressure gauge was about 57 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 to develop in the outer, freely accessible parts of the enclosurg as a

, result of burning or other effects (Criterion No. 3). ) 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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Internal Arcing Test

Condition of test object before test: as after test HZ 146 L 02/ 05.

Arrangement: See sheet-no.: 2

Connection: infeed of current was made three-phase by means of a three core cable
1 % 3 x 240 mm? through the closed bottom of the centre panel.

Ignition: Internal arcing test in the circuit-breaker compartment of the left-handed
panel (650 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 across the upper contact arms of the circuit-breaker

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02/ 06 6.65 kV circuit current
1.058
Peak short-circuit | Short-circuit current: Arithmetic mean
. current first cycle last cycle value
KA kA KA kA
L1 79.3 38.7 30.3 31.0
L2 26.1 37.1 323 31.8
L3 62.6 38.3 32.0 31.6
e Average value 38.0 31.5 31.5
(/Equivaht\ uration of corresponding to a
short-circyit current  1.05s short-circuit current of 31.5 kA

Rbmarks and condition of test object after test.
The cdndition of the switchgear before and after test is shown on the photos on sheet-no.
2640 34. The measured pressure gauge was about 48 kPa.

Assessment of the test:

e 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).
«  Acc 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).

W—-—_-w__m
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Internal Arcing Test

Condition of test object before test: as after test HZ 146 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 240 mm” through the closed bottom of the centre panel.

Ignition: Internal arcing test in the busbar 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 busbars.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HzZ 146 L 02 /07 6.65 kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle fast cycle value
kA kA kKA kA
L1 78.8 39.0 32.0 318
L2 23.3 36.6 31.4 31.3
L3 60.3 38.4 31.6 31.8
Average value 38.0 "7 31.6 _
Equivalent duration of corresponding to a (
short-circuit current  1.05s short-circuit current of 3¢ 5 kA '

N

MOndiﬁon of test object after test:

The-cpfidition of the switchgear before and after test is shown on the photos on sheet-no.
26 to 84, The'measured pressure gauge was about 27 kPa.

Asséssment of the test:
/Correct!y 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).

e 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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¢ it ABB Calor Emag AR EP EP
UANFRR  Laboratories AR EPEP
Reg. No

TEST REPORT No. HZ 146 L 02

tssued by an Accredited Laboratory
corresponding to EN 45001

DAT-P-032/93 Sheet 24

Internal Arcing Test

Condition of test object before test: as after test HZ 146 L 02/ 07.

Arrangement: See sheet-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1 x 3 x 240 mm? through the closed bottom of the centre panel.

Ignition: internal arcing test in the busbar compartment of the centre panel (1000 mm
width), ignition of arc three-phase by means of a copper wire J 0.5 across
the busbars.

‘_/
Test-No.: Applied voltage {phase-to-phase) Duration of short
HZ 146 L 02/08 6.65 kv circuit current \
1.06s
Peak short-circuit | Short-circuit current: Arithmetigmean
current first cycle last cycle v?ﬁe\
kA kA KA
L1 77.3 38.5 30.8
L2 254 374 32.1 32 2
L3 61.4 38.4 31.4 31.2
Average value 38.1 31.4 31.5 \ ™~

Equivalent duration of
short-circuit current

1.05s

corresponding to a
short-circuit current of 31.5 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.
26t “The méasured pressure gauge was about 23 kPa.

Assessmey{l_of the test;

s+ Carrect!

ecured doors, covers, etc. did not open (Griterion No. 1).

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

e Arcdid 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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éQ Deutscher
BREEE ABB Calor Emag £ BB EP
b 252 Laboratories y LN 21}

DAT-P-032/93 TEST REPORT No. HZ 146 L 02 Sheet 25

Issued by an Accredited Laboratory
corresponding to EN 45001

Internal Arcing Test

Condition of test object before test: as after test HZ 146 L 02/ 08,

Arrangement: See sheef-no.; 2
Connection: Infeed of current was made three-phase by means of a three core cable (
1 x 3 x 240 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 lower contact arms of the circuit-breaker.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02/09 - 18.65kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 77.2 38.0 314 31.2
L2 271 37.0 32.0 31.7
L3 62.1 38.0 30.5 31.0 C
Average value 37.7 31.3 31.3 N
Equivalent duration of corresponding to a
short-circuit current  1.04 s short-circuit current of 31.5 kA

Remarks and condition of test object after test:
condition of the switchgear before and after test is shown on the photos on sheet-no 26 to 34,
The measured pressure gauge was about 44 kPa,

Assgissment 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).

s 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). i

« 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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" Photo No. 01
Before Test HZ 146 L 02/ 03
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Photo No. 02
After Test HZ 146 L 02/ 03 —
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Photo No. 03
After Test HZ 146 L 02 /03

Photo No. 04
Before Test HZ 146 L 02/ 05;
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Deutscher

. pee  ABB Cal6r Emag AR EP
R /ANRR | aboratories AR EP P

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 02e
Test Object Metal-clad air-insulated switchgear type ZS1.2 consisting of three panels.
Center panel equipped with vacuum circuit-breaker type VM1 1212-31.
Rated voltage u 12 kv
Rated normal current (bushar) In 1250 A
Rated frequency f 50/60 Hz
Rated shorti-time withstand current lin 3156 kA
Rated peak withstand current I B0 kA
Rated duration of short-circuit current tin 3s
Rated short-circuit breaking capacity at 12 kV g 31.56 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Tests performed Peak withstand current test on main circuit of the center panel with

vacuum circuit-breaker with 83.71 kA and short-time withstand current
test up to 32.3 kA ~ 3.03 s (equivalent to 32.5 kKA -3 s).

Test Specification  The tests have been carried out in accordance with the client’s
instructions. Test procedure and test parameters were based on
IEC 60694/2nd Ed./1998-05/Clause 6.6,
IEC 60298/3rd Ed./1990-12/Clause 6.5,
E€;60056/4th Ed./1987/Clause 8.5.

TestRe The switchgear with vacuum circuit-breaker passed the tests
successfully.
Test Date 23" of February 2000

Client ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

W‘/ ‘ Mmm,, )
Laboratory Manager Test Engineer

Total Number of Sheets: 16 Sheets (Test Report) + 4 Sheets (Oscillograms), ...

9" of June 2000
Date of Issue

This test report refers exclusively (o the object tested. ABB Calor Emag laboratories Ratingen are accredijed ao@;tﬁng-}g'\
ABB Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg. No. DAT - P - 0}2’( 30
to DIN 15O 8001 by DQS under Reg. No. 373 - 02 V/

With the exception of the cover sheat and any subsequent sheets mentioned thereon, this documeat may not be partly copled withoulym
Calor Emag Miltelspannung GmbH Ratingen.

ABB Calor Emag Mitlelspannung Gmb ; e Oberhausener StraBe 33 Phone -+ 49,
High-Power Testing Laboratory ﬂ [’ ﬁp;//}; D~4(772 Ratingen Fax +49
T
"‘-i.‘_‘_\- / A .

iy
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DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 2
Issued by an Accredited Laboratory
corresponding to EN 45001
Contents

Test Report - Cover Sheet

Contents

Technical Data of Test Object

Table of drawings of the Test Object

Drawings

Technical Data of Test Circuit

Principle Diagram of Test Circuit

Peak and Short-Time Withstand Current Test

Table of No-load Operations / Measurement of the Resistance
Photos

Oscillograms

Sheet

12
13
14

15-16
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Dautsched

"ABB Calor Emag.

Laboratories
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 3
Issued by an Accredited Laboeratory
conesponding to EN 45001
Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear
Test Object:  Metal-clad air-insulated switchgear
Type: Z51.2
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 7550027/2001/00 (center panel) Year of manufacture: 2000

Drawing Nos.:

See sheet-no. 5

Rated voltage
Rated lightning impulse withstand voltage
Rated power frequency withstand voitage

Rated frequency
Rated current

Rated short-circuit peék withstand current
Rated short-time withstand current
Rated short-circuit duration

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

12
75
28

50/60
1250

80
315

air

Prospective values under internal-arc conditions:

Peak withstand current
Shori-time withstand current
Short-circuit duration

Additional spec'glcations and data: -
The panel was efuipped with current transformers made by ABB, serial-nos. 857058, QTOSQ

and 957060.
Ratio:

250/5/5 A

Voltage: 12/28/75 KV 50 Hz
E 1999
31.5kA—-3s /125 kA
1EC 60044-1
181-182 156VA ct. 0.5
251-252 15VA cl. 5P10

Date of receipt of test object: 22 of February 2000

kPa
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Eg;&.m ABB Calor E
AR Laboratories

DAT-P-032/93

comresponding to EN 45001

TEST REPORT No.

Issued by an Accredited Laboratory

HZ 144 F 08

Technical Data of Test Object

(Ratings assigned by the manufacturer)

Switching Device

Test Object:

Type: VM1 1212-31

Vacuum interrupter: 99G4300809, 99G4500825, 99G4500861

Manufacturer:
Serial-No.: 7006082/4002/99
Drawing Nos.: See shest-no. 5

Rated voltage

Rated lightning impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency
Rated normal current

Rated short-circuit breaking current
Rated short-circuit making current

DC-component
Pole factor

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated operating sequence

Rated times of circuit-breaker:

- opening time
- closing time
T Number of poles
Number of units per pole

Rated auxiliary voltages:
- voltage of trip coil

- voltage of closing coil
- voltage of motor

--Additional specifications and data: -

Date of receipt of test object: 22™ of February 2000

M
Wi

Vacuum circuit-breaker in center panel

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

Year of manufacture: 1999 (
12 kV
75 kV
28 kV
50/60 H=z
1000 A
315 kA
80 kA
3B %
1.5
80 kA
315 kA
3 s
0-0.3 5-CO-3 min-CO (
~40 ms
=55 ms
3
1
220 V-DC
220 V-DC
- V-DC
-t
394




fjz5~  ABB Calor Emag AL HP BP
b 220 [R2  Laboratories FREPEP

DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001

Table of Drawings of the Test Object
The drawing 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 drawings is part of this Test Report.

Cubicle 12 kV, < 1000 A, T.650 GCE8010450R0101, sheet-no. 1,  index 00,
Bushing plate GCES005031R0101, sheet-no. 1,  index 06,
Draw out VM1 12/47.5 kV in Z81.2 GCE7004912R1141, sheet-no.7,  index 00,
Pole compl. VM1, 12 kV, 1250 A GCE7003979R0104, sheet-no. 1,  index 06,
VM1-Drive GCE7004310R0104, sheet-no. 1, index 04.
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ABB Calor Emag b BB
Laboratories FREPEP

DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 11

Issued by an Accredited Laboratory
corresponding to EN 45001

Technical Data of Test Circuits

Test STC - - -
Oscillogram-No. HZ 144 F 08 1-7 - - -
Number of phases {circuit} 3 - - -
Number of poles/phases _ (test object) 3 - - -
Power frequency Hz 50 - - -
Power factor cos ¢ <0.1 - - -
Generator| earthed via - - -
5kQ

Earthing Transformer|  not earthed - - -
Short-clrcuit point earthed - - -

Circuit diagram Sheet no.. 12 - - -
Circuit impedance mQ =5 - - -

TRV control elements - - - _

Capacitance in parallel uF - - - -
Resistance in series Q - - - -
Prospective TRV - - - - -
TRV peak value u, kV - - - -
Time co-ordinate 1 us - - - - ¢
Time delay t s - - - e §
Based on KV - - - -
Rate-of-rise kVius - - N -
Voltage measurements Divider - - -
75kQ[1.1kQ
Current measurements Transformer - - -

50kA/5A

Remarks:- (k >
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DAT-P-032/83

ABRB Calor Emad
Laboratories

TEST REPORT No. HZ 144 F 08

issired by an Accredited Laboratory
corresponding to EN 45001

Principle Diagram of Test Circuit

Generator

Master Breaker

Transformer

\Ielé\l
\gsﬁ Make Switch

S Current
50 o Do i
I,  Transformers

Voltage
Dividers

Test Object
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e  ABB Calor Ema Ah BB EP
[} Laboratories FREPEP

DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 13

Issued by an Accredited Laboratory
corresponding to EN 45001

Peak and Short-Time Withstand Current Test
Actual values
Condition of test object hefore test: Swichgear new.

Connection to test object: By means of copper conductors to the busbars outside the
right-hand panel, cable terminals of the center panel short-circuited and earthed.

Oscillogram-No. HZ 144 F 08 5 6 - -

L1 KA 83.1 78.7 “ -

Peak short-circuit current L2 kA 24.8 23.8 - -
L3 ki | 576 | 547 ] - Y

L1 kA 35.1 33.5 - -

firstcycle 12 KA 41.0 39.1 - -

Short-circuit current L3 kA 34.0 325 - - -

L1 KA 28.1 30.2 - -

lastcycle L2 kA 33.8 36.2 - -

L3 KA 27.3 29.3 - -

L1 KA 30.3 30.5 - -

Equivalent r.m.s. value L2 KA 36.5 36.7 - -

L3 kA 29.6 29.7 - -

Average value KA 321 323 - -

Duration of short-circuit current 5 1.00 3.03 - -

1 kA 303 - - -

Short-time current 1s L2 kA 36.5 - - -

L3 kA 296 - - -

Average value kA 32.1 - - -

L1 kA - 30.7 - -

Short-time current 3s L2 kA - 36.9 - -

£3 KA - 299 - -

Average value KA - 32.5 - -

Condition of test object after test:
Switchgear and circuit-breaker without change.

Remark(s:

HZ 14408/ frrent calibration.

HZ 144 F 08 / 2°and 7: No-load operation before and after tests.
HZ 144 F 08/ 3 ang 4: Tests with reduced values,
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Douttchir

aa&mumwl ABB Cal()r Ema

3 r Ab EP EP
j4~-=>[R2  Laboratories F5R EP EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 144 F 08 Sheet 14
1ssued by an Accredited Laboratory
comresponding to EN 45001
Actual Values of No-load Operations
Rated supply voltage of opening coil 220V dc
Operation | Voltage Closing Voltage Opening
closing coil time opening coil time
\' ms ms
Test HZ 144 F 08/2 0 - - 220 35.0
TestHZ 144 F08/7 O - - 220 38.5 (
Measurement of the Resistance
N
Phase L 1 Phase L 2 Phase L 3
Before Test HZ 144 F 08 117 pQ) 113 uQ 103 pQ
After Test HZ 144 F 08/6 120 nQ 113 uQ 103 ud
Measuring points: Infeeding busbar against short-circuit point in the center panel.
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ABB”Canr Em

r Ab ER HB
Laboratories FREPEP
paT-p0s203  TEST REPORT No. HZ 144 F 08 " Sheet15
Issued by an Accredited Laboratory
corresponding to EN 45001

Photo No, 01
Before Test HZ 144 F 08 /1

Photo No. 02
Before Test HZ 144 F 08/ 1
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Y Laboratories FREP P
Reg.-Nr.

DAT-P-032/93 TEST REPORT No., HZ 144 F 08

Issued by an Accredited Laboratory
corresponding to EN 45001

Sheet 16

Photo No. 03
After TestHZ 144 F 08 /6

_ 1 %
H /7401? L
Photo No. 04 W\ Ty )T
After Test HZ 144 F 08/6 W A
> \”OBe‘ )
Mo

n’ﬁﬂﬁ/f/;/ 7

406




200'804v+iZH

{aweu]

407

gﬁngﬁnggggﬁvgaﬂuﬁﬂnﬂnuﬂﬂuoﬁo&ﬁﬁu&8.9._:«_8-_HS.ZWNWA@.

' H ' H 1 H ] 4 i H i M * H [ H b H H H H H v . 1 H ' ' H .
H ' h 1 ) 1 H ] H ' i 3 3 [ 1 ' h t M + H 1 H [ H 1 H \\..)_ 4
1 v ] . 1 i . i 1 ¢ ‘ v N 1 f L
' L] n . ' L] H 1 H 1 H 1 M . I3 H ) ' 3 M Ll H r H ] H r P
' 1 ' 1 ) 1 ¥ 1 v . v A '
H 1 H ¢ H 1 H . H 1 H . H i H + i ' H . H 1 H H H 1 L_. ! H y o) L
i & H 4 1] ! Il H ] H ' 1 . H L 1 H . 4 ] 4 I i
t H h H 1 H H 1 H H ' i ' ' " K_ )
1 ' [ H ' ! . H i ! i H ' H » H [ 1 . i ' i, S =
| ' 1 ¥ i ' ' 1 ] r . eyl v
L} 1 Ll L ) H T + 1 H 1 1 1 H n 1 L] i . L] ' -“—.. J atl
H ' ! ! ! h ' H ! ' H v ‘ s AN O
. ] v v o ™
H i 1 ' H ' \ ! ' H ' H h H 1 [N
T - T T T L 1 T
H ' 1 T v H 1 1 a [ h ' ' T
H 1 ' 1 ' ' B 1 H L H ) H . H H H ' H ' v Aanavt
H i r H v 1 H + ' t 1 1 H 1 H ' ' ) ' - Hu Y
] ' ' H ] * 1 4 1 ’ 1 3 H 1 L 1 ‘ i3 H ) H !
[ “ [ " . “ » " 1 “ W n ] .” 1 " ) u 1] H 1 1 1 + “ r—
: ; . : : AR S R : : :
+ i 1 1 ' :
z ¥ 1 { H ) 1 1} 4 4 ! ) .
. ' e 1 H 1 ' ' 1 i ' 1 .
* L] . 1 H 1} . 3 L} 1 L ‘
; R T O S T T A
H [ H H H H L ! H H 1 H ’ H H H ' H . H h H
' ] ‘ 1
1 i ' 3 i \ H 1 H
1 H L H 1 H L) ' L} H k H ) H 1 1 [l H
1 1 . ' 1 1 v H ] ! " H v + 1 1 H
) 1 r [ H . ' ! . H ' 4 . i ¥ 1
1 i ! [ t 1 ! [ 1 b N s H 1 H [ . v 4 1 i 5 M 1 H 1 ' [l
] v H 1 H 1 4 1 4 1 ' T H a H 1 * 1 M r 1 F N 3 i 1 ' ]
1 H H 1 4 H 3 " ] 1 . H H [

%

: [oanw]
oae o e ot o0c oar o b+ -2 3 obv o o [+ o -+ g 04 oRt o (74 00T 0Bt o OFt ozt (13 o o o o
H T T 1 H T T : T ; n Y " T : H T T " H T H . T T T : T
H : H : . ! H ' 4 i H : | : H ' i ! \ : H i ' ' ) i H
T 3l T T T t
' s H ' H ' H ' 1 ' H R H L . ¢ H ¢ H ' [ i . H 1 H
1 : 1 ! i i ' ' H ' H R i » H ' ' i ' . . ‘ ¢ \ i 1
H . H I H + H 1 H [l 3 1 . r n i r v v ' 1 H [ ! 1
L) » 1} 3 L] i 13 1 . H . t + r L] 1 L] 1 i . + L) L 1] 1 1 1
H H H H H H H ‘ ‘ ' : ' H H H 1 . . | H H H t . : H H
L} L L} H L] H L3 ' 1 1 L H 1 . L] 13 4 . L) . . . E . 1 H 3
. H . H i H ' ' 1 i . . . H ' H 1
1 r H ¥ H 1 ] » H ' 1 H H " H
L L L A L L Il 1 1] L] 3
0 T n + 3 q . '
H H H H H H ' H H H i h ' H H H |
i H ' H ' H i H £ i \ H H H
i ' H \ H 1 1 r H 1 H H 1 i v
" A : A L .
H .
' H 4 H 1 H £ H i [ H ' H I H i ] H '
' i H H H L i H H H H H '
i H H H L H ‘ H H H H
H 1 ) . H L H . 1 M 1 1
i H H H s 1 H 1 H
[l 1 H i 1 1 H ‘ H
I H 1 I ) H v 1 H
H 1 ' H H i i H v H
1 H
1 H H ‘ r H ' H ' ' H h
i ! 3 : : 1
i H 1 H H 1
( h 1 i 1
! 1 H ! ' ! : ! : { 1 ' i
. i q . H 5 i i )

{pacw)
B OW DIC G 06 O DM @y G 0r Ot OO MC XX OO DU MAZ 0K GG OOC oFL OB 0¥ X1 ool o8 o4 oh  oF

) 1 v H . H 1 " + i ] 1 1 v + T H L
' h ] H x H [ H i i i H ' H 1 H ' 1 H H H L H ' 1
4 T T T Y L L]
H H ' H ) H ' T | T ' H ] H | 1 H L H . 1 H
3 " 1 H H 1 1 1 4 1 1 ’ 3 T 4 i H 1 1 H ' 1 !
X ] [ ] H 1 i 1 3 1 . , H 1 1 ¥ H . e
h H ] 1 . 1 H [ H 1 H N H ' b H . H 1 1 H
i h 1 1 H 1 H ' ' ] M . H ' ' 4 . H 1 ' H
' 1 [ b M + 1 ' H t H . M 1 ’ ] N ] H ] ' M
] 13 1 “ " [ “ 1 " 1 r ] n . " 4 ] 1 i i H 1
M H H 1 H v 1 T ]
; . . H ; (S S : o : ,
[ 1 Y v 'y T T f 3 . q v . i v
H 1 H i i H ‘ H ' H I H v H H i ! 1 i B
H ' 1 H 1 H ' . ] H E H i 1 H 1 ' H
H 1 1 . 1 H 1 M 1 M + H ¥ 1 1 ) N
¥ ' i H . H 1 H a i . H ' + i . 5
1 ] H ' 1 . . t H ] M 1 H H ]
H i r H ' H 1 H 1 H [ ] ] 1
» H L 1 ! L H ' 4 i H . . '
] H H i i r # 1 . v N . . »
) H 1 1 ' H 1 H . \ . H 1 h
[ N X L 1 H 1 v 4 H ) ' 1 3
H H ’ q H t H 1 ) [ H 1 .
H . H ' H ] 4 1 H . i H 1
H s . H + \ ' i ' 1 ' H
H » ' 3 1 ' H 1 ' ' H
H i i [ ' H ' H '
i 1 H H ) . ' H i
1 " ' . 1 ] t 1 . 13
1 H ] H H + H '
I} 1
i [ ' ' 1 ! ' i i H

0

g8 & % R °

13.2000



vl v} ]
g g8 8ggs  F seggespe.f zg§ggegame.

-100

y— (
.

S 3
—_.PA -
—-—ﬂ—— G
= \__ .
—ﬂ_ §
="\
=" |
" 7 d
=

d

HZ144F08.005

Bt
(]
4
)

-]
w2n
=40
-
1]
~100
B0
50
P
.l

o

20
)
~&0
B
=160

[w4) 00 o 0

LT

408




i
Ll

g B g8 98838 " B EEEREEE
e E—
—— ": .
= 3
— e am—
—_—— 3
—— =

I
p— et 1
S e ——
= = '
e —— —‘i

I

HZ144F08.006

RN EEE

i

-,
4
T r——

=100

409



.............................. B P LCRGLORTTETERPEENT EERSPEEEN N I SR R —— 8
.............................. 2 RV PPPR R IRIY R e JROEP ARSIty PRV - (
n " n

.............................. § [ R S, g Uy SN .S

.............................. - g SRSy JEPUI N ﬁ R ER R g

------------------------------ e e B [ B e L] |
. e - S — g

a o a
I+ - - N eeeseseesmaccascsbecocmctedmememcaes &

----------------------------- g e ARRGRELAELL] CLEE - e Rkt e Lt
............................... 2 -----._-.-.-.._.------------h-‘:-_. 2 B GLUELTEESY PEFPPTTINSERESS——. § -1 P~
o
o
............................. 2 SR UNS DU S - RN PR N— 8
Ll
<t
................................. 2 LTI ITRERIEPPUPES S I e T LT Tt R SO ‘| 3
2 A TN
V
] 2 !{./“t ):6 N -
883 f°§ 7§ & B[E9-8° §§§ § 8 '
: Wit iy -
i o
132000 0 Z‘ 0P/fﬂ//ﬁ a
AR o

410




GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Liaison (STL)

Test Report

Report No.: 0003 Ra CopyiNo: O Contents: 17 Sheets

Equipment under test: Metal-clad air-insulated switchgear panel type ZS1.2, rated voltage 12 kV
(width = 660 mmy}, drawing-no. GCE 8010450 R0102,
with withdrawable vacuum circuit-breaker type VD4P 1212-31.

Manufacturer; ABB Calor Emag Mittelspannung GmbH, D-49472 Ratingen, Germany
Client: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Gemany
Testing station; PEHLA - Testing Station Ratingen

Date of test: 17" and 18" January 2000

Applied test specifications: 1EC 60298: 1990-12, clauses 6.1.1, 6.1.3, 6.1.4a), 6.1.5 - 6.1.7,
’ IEC 50694; 1996-05, clauses 6.2.1, 6.2.3-6.2.6.

Tests performed: Dielectric type test.

Standard lightning impulse withstand voltage test at 75 kV and power-
frequency withstand voltage test at 28 kV to earth, between phases and
across open switching device.

The above ZS1.2-type panel passed the dielectric type test
successfully. The respective dielectric requirements are met.

Test results:

GESELLSCHAFT FOR ELEKTRISCHE
‘ BRUFUNGEN

Mannheim, 24™ April 2001

The test resuits relate only to the tems tested. L m—

Without a written permmission of PEHLA it is not allowed to make reproduction In extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is

an exception.
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PEHMHELA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0003 Ra Sheet: 2

Accreditation

The PEHLA-Testing Station 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 Tesling Liaison (STL) which has been founded in March 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (GB),
CESI (1), ESEF (F), KEMA (NL), SATS (N; 8, SF) and STLNA (USA). In the framework of EC, STL. has been
recognised in 1992 by EQTC as agreement group,

PEHLA-Documents
A Certificate

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

For these tests the equipment under test must be clearly ldentified 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 equipment under test must be clearly identified by technical description, drawings and addilional
specifications. .

A Test Report

is issued for all other lests which have been carried out according to specifications, standards or "PEHLA-Richtiini
(PEHLA Guides) andfor clients instructions.

Similarly, this test report contains all test results, details of the conditions under which the tests were carried out, also
details relatingt j hehaviour of the equipment during test, and its condition afier the tests.

Addresses:

Office: PEHLA-Geschéfisstelle
Hallenweg 40

D-68219 Mannheim

Testing %mon: PEHLA-Testing Station Ratingen
- Oberhausener $tr. 33
D-40472 Ratingen

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

Client: ABB Calor Emag Mittelspannung GmbH
Oberhausener Sir, 33
D-40472 Ratingen

——————
e

SR P

04PEDE02
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PERHELAR  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0003 Ra

Table of Contents

Test Report — cover sheet
Accreditation

Table of Contents

List of Test Participants

Technical Data of Test Object
Switchgear

Technicat Data of Test Object
Switching Device

List of Drawings
Drawing No. GCE 8010450 R 0102 Index 00
Drawing No. GCE 7002291 R 0152 Index 00

Technical Data of Test Circuit
Power Frequency Vollage

Technical Data of Test Circuit
Lightning Impulse Voltage

Lightning Impulse Wave

Atmospheric Conditions during Tests

Test Resuits {Dielectric Tests)

Fig. 1; Z81.2 panel

Fig. 2: Vacuum circuit-breaker type VD4P 1212-31

Sheet-No.
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i2
13
14-18
17
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PEHLA GceselischarT FOR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0003 Ra Sheet: 4

List of Test Participants

Representatives of the Test Committee:

Mr. A, Meier PEHLA- Testing Station Ratingen

Mr. H. Biallas PEHLA- Testing Station Mannheim

Test Engineer: ‘ (
Mr. G. Langwieler PEHLA- Testing Station Ratingen (17" January 2000)

Mr. W. Schmiedal PEHLA- Testing Station Ratingen (18" January 2000)

Other Participiants: -
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PEMILA  6eSELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No,; Q003 Ra
Technical Data of Test Object
Switchgear
Ratings assigned by the manufacturer
Test Object: Metal-clad air-insulated switchgear panel
Type: 7512
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 07550027/2001/00 Year of manufacture:
Drawing No.: GCES8010450 R0102 index 00
Rated voltage 12 kv
Rated lightning impulse withstand voltage 75 kV
Rated switching impuise withstand voltage - kV
Rated power frequency withstand voltage 28 kV
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Rated normal current of tee-off 1000 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of shori-circuit 3s
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 80 kA
Short-time current 315 kA
Duration of short-circuit 1s
/'!Ji}x. ambient air temperature 40 °C

The above-sWitthgear panel is fully described in the mentioned drawings.

Essential'characteristics and installed devices:

The above s Qchgear panel is fully described in the mentioned drawings.

Essential details are:
—~ Busbar2x80mmx10mm/R5 mm, Cu, bare.

--* Busbar tee-off conductor 1 x 80 mm x 10 mm /R 5 mm, Cu, bare.

-- tulip insulator with contact pin @ = 35 mm.

-- Current transformer type TPU 43.11, manufacturer; ABB,
Serial-No. L1: 957058; L2: 957059; L3: 857060.

- Voltagetransformertype TJIC4, manufacturer: ABB,
Serial-No. L1: 903568; L2: 903569; L3: 903770.

— Earthing switch type EK8-1208-150, Serial-No. 11/357/99,

— Cable conductor 60 mm x 10 mm / R 5 mm, Cu, bare.

Date of receipt of test object: 03 January 2000

gy IMFAIIA
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PEMLA  GESELLSCHAFT FUR ELEKTRISCHE Ho

Report No.: 0003 Ra Sheet;

Test Object:
Type:
Manufacturer:
Serial-No.:
Drawing No.:

Technical Data of Test Object

Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer

Vacuum circuit-breaker

VD4P 1212-31

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
7006082/4001/99 Year of manufacture: 1999
GCE 7002291 R 0152 index 00 (circuit-breaker)

Vacuum interrupter: Type VG4S, L1: No. VG4S 55830, L2: No. VG4S 55838, L3: No. VG4S 55829

Drawing No.:

GCE 7003972 R 0104 index 06 (pole part)

Rated voltage 12 kv
Rated lightning impuise withstand voltage 75 KV -
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 28 kv
Rated freguency 50 Hz
Rated normal current 1260 A
Rated peak withstand cuirent 80 kA
Rated short-time withstand current 315 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current

Rated short-circuit current 31.5 kA

D.C. component 30 %
Rated short-circuit making current ' 80 kA
Rated transient recovery voltage:

Peak value _ 20.6 KV

Rate of rise 0.34 kvius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s -CO-3 min-CO
Arc extinguishing medium vacuum
Number of poles _ 3

umber gf units per pole 1
Rated or:yening time <45 ms
ated closing time approx. 60 ms

Rated voltage of trip coil 220 V-DC
Rated voltage of closing coil 220 Vv-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz

X. ambient air temperature - 40 °C

Y tair
/Further specifications: -

Essential characteristics: -

Date of receipt of test object: 03" January 2000

—— .
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Report No.: 0003 Ra Sheet: 7

List of Drawings

The manutacturer 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 represent the equipment tested. These drawings have been
stamped and signed by PEHLA representatives and are kept

{1 with the test documents at the test laboratory.

[ at the client.

Drawing-No. index Title Additional remarks

GCE 8010450 R 0102 | 00 Cubicle 12 kV, 650 wide included in this Test Report
GCE 7002291 R 0152 | 00 draw out VD4-P 12117 kV 281.2 included in this Test Report
GCE 7002291 R 0104 | 06 Pole part --

A

R —
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Drawing No. 8010450 R 0102
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Drawing No. 7002291 R 0152
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Technical Data of Test Circuit
Power Frequency Voltage

HVT R

Technical Data

HVT - High Voltage Test Transformer, Type TEO 250/20, Serial-No. 268 734,
manufacturer: Meflwandler-Bau GmbH, Bamberg

Rated Voltage 260 kV
Rated Capacity 50 kVA
Short Circuit Impedance 146 %

TO - Test Object

M - Voltage 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 (ldent-No. ELK-000994, ELK-000990, ELK-000992): (
cafibrated in April 1998 at DEACE/LH,
Calibration Report-No. 9800086,

- Peak Yoltmeter Typ DMI 551 (Ident-No. ELK-000989):
calibrated in April 1999 at DECMS/LK,
Calibration Report No. 9900078.
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Technical Data of Test Circuit
Lightning Impulse Voltage 1.2/50

o
o e —( b e T ....... { I ,MT-_ — .__T“ ———

A

—_ —— 70

Cs R Cy (™)
. T
—®— ®

Technical Data

Maximum Charging Voltage Us = 200 kv

Number of Stages n = 2

Surge Capacity per Stage Cs = 600 nF

Load Capacitance Og = 1000 pF

Damping Resistance Rp = Re + Rgg

Internal Front Resistance per Stage Ra = 200

External Front Resistance Ree = 3000

Discharge Resistance Re = 2Rp

Tail Resistance per Stage Rp = 1150

TO - Test Object

M - Voltage Measurement: Capacitive Divider Type CS 200 SPZ (ldent-N%ﬂ( 80893,
ELK-000894) in connection with a Peak Voltmeter Typ b 551/
Haefely (Ident-No. ELK-000989) and Oscilloscope Type 20
(Ident-No. ELK-000545).

Ve\[iﬁcatin of Calibration:

- Capacitive Divider (Ident-No. ELK-000893, ELK-000894, ELK-000922, ELK-001074):
Calibratedin February 1998 at FGH Mannheim,
Fgﬁgaubration-Report-No. 050 DKD-K-15901 98-02.

- ?; Voltmeter Type DMI 551 {Ident-No. ELK-000989):
/g;l rated in April 1999 at FGH Mannheim,

GH-Calibration-Report-No. 060 DKD-K-15901 99-04.

- Oscilloscope Type TDS520 (Ident-No. ELK-000545):
Calibrated in March 1999 at DEACE/LK,
Calibration-Report-No. 9900060.
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Lightning Impulse Voltage with the Test Object connected
(Standard Value: 1.2 + 30 %/50 + 20 %/peak +3 %)

ek Running: Waiting tor Trigger
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Atmospheric Conditions during Tests

Date of test: 17" January 2000

IEC 17A/567/Q: Corrigendum to subclause 6.2.1 of IEC60694, 2000-01

{Indices: ~ power frequency vollage; + hositive lightning impulse voltage; - negative fightring impulse voitage)

Input data Correction factors calculated applied
air temperature t: 18 °C air density ki~ 1.0252 -
air pressure b; 1035 hPa | correction factors kis: 1.0252 -
air humidity h: 651 gim° Ke. 1.0252 -
50% disruptive- Ug~: kV | air humidity ka~: 0.9442 -
discharge voltages | Ug.: kv | correction factors ko.: 0.9535 -

Us.: kv ko. 0.9535 -
minimum discharge path L: m | atmospheric Kyt 0.9680 0.9680
correction factors Kie 0.9778 0.9776
| Ke : 0.9776 0.0776

Date of test:  18™ January 2000

IEC 17A/567/Q; Corrigendum to subclause 6.2.1 of IEC80694, 2000-01

{Indices: ~ power frequency voltage; + positive lightning imputse voitage; - negative lightning impulse voltage)

Input data Correction factors calculated applied
alr temperature t; 21 °C air density ki~ 1.0114 -
air pressure b: 1028 hPa | correction factors ki 1.0114 -
air humidity h: 7.32 g/m’ kit |- 1.0114 -
60% disruptive- Ug~: kV | air humidity ka~: 0.9548 -
discharge voltages | Ups: KV | correction factors kas: 0.9524 -

Ug.: kv ka. : 0.9624 -
minimum discharge path L: m | atmospheric Ki~: 0.9657 0.9657
correction factors Kis : 0.9733 0.9733
) K. : 0.9733 0.9733

T e
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Lightning Impulse Voltage Test
Power Frequency Voltage Test
Test performed: Test of insulation phase-to-phase and phase-to-ground.
Date of test: 18™ January 2000
Condition of test object before test:  Factory new, clean and dry.
Connections fo test object: Infeed of the test voltage at the led-out busbar right hand.
Fronttime Ty 1.28 ps Time to half-value Ta:  50.7 ps Test frequency f: 150 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 1; .
s
P A
o D E
G
: j»\nn : Applied power Result
! oogbe F frequency voltage
B ! ~kv
Applled ]Ighlning Test duratton or
Volt i
Condition apgligg?o Earthed 1mpu1iek\\f;>ltage ““mg?éafég\sﬁéses /
Vacuum circuit-breaker Aa BCbcF 28 1 minute/0 )
in service position and closed. +75 15/0
-75 15/0
Bb ACacF 28 1 minute/0 ")
+75 15/0
-75 15/0
Ce ABabF 28 1 minute/0 )
75 15/0
P -75 15/0

V4
Remarks: N&,a=Phase L1, B,b=PhaselL2, C,c=Phasel3, F =Frame

) Due to thé voltage transformers the test frequency was increased upto 150 Hz.

b % i

AR

NS
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Test performed: Test of insulation phase-to-phase, phase-

open switching device.,

Date of test:

Connections to test object: Infeed of the test volta
at the cable connectin

Fronttime Ty: 1.14 us

18" January 2000
Condition of test object before test:

Time to half-value T,;

50.7 ps

Lightning Impulse Voltage Test
Power Frequency Voltage Test

to-ground and across

Faclory new, clean and dry.

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 15

ge at the led-out busbar right hand resp.
g bar in cable compartment,

Test frequency f: 50/150 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 2:
Applied power Result
frequency voltage
~ kv
Applied lightning Test dur?tion or
= Volage P number of impulses /
Condition applied to Earthed |mpuliek\.\r’onage braatcdo \-?ns
Vacuum circuit-breaker in service position A BCabcF 28 1 minute/0
and open, +75 15/0
-75 15/0
B ACahcF 28 1 minute/0
+75 161
-75 15/0
C ABahcF 28 T minute/0
+75 15/0
/7 -75 15/0
7
\/cuum circuit-breaker in service position a bcABCF 28 1 minute/0 1)
75 15/0
-75 15/0
b acABCF 28 1 minute
+75 15/0
-75 15/0
¢ abABCF 28 1 minute/0 'y
t +75 15/0
«75 15/0
Remarks: Aa= Phase L1, B.b=Phase 2, ©O,c=Phase L3, F=Frame
1) Due to the voltage transformers the ;testfrequlency-was%ncre sed upto 150 Hz.
R T
’BHPHUth (13 ly ]
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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: 17" January 2000 ‘
Condition of test object before test:  Factory new, clean and dry.
Connections to test object:  Infeed of the test voitage at the led-out busbar right hand resp.
at the cable connecting bar in the cable compartment.
Fronttime Ty 1.14 us Time to haif-value T;:  50.7 ps Test frequency f:  50/150 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: L
weg ]
LA
P
Vi
t ;'____i Applied power Result
I frequency voltage
1.8 iF ~kV
Applied lightning Test durgtion or
) Voltage number of impulses /
Condition ) applied to Earlhed imp uliek\\?ilage breakdmfns
Vacuum circuit-breaker in test position, A BCabcF 28 1 minute/0
shufters closed, +75 1510
-76 1610
B ACahcF 28 1 minute/0
+75 1510
-75 15/0
C ABabcF 28 1 minute/0
+75 15/0
-75 15/0
Vacuumc{r it-breaker in test position, a ABCbcF 28 1 minute/0 Y
shutters closey, +75 1510
-75 1510
b ABCacF 28 tminutelo |
. +75 1510 \
-75 15/0 Y
c ABCabF 28 1 minute/0 1)
+75 150 }
y ; ' l.75 1510

Remarks: A,a=Phaseli, Bb=Phasel2, C.c=Phasel3, F=Frame

) Due to the voltage transformers the test frequency was increased upto 150 Hz.

LT
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QQO3 RA

Fig. 2: Vacuum circuit-breaker fype VD4P1212-31

g
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ABB Trasmissione & Distribuzione S.p.A.
Unita operativa Sace T.M.S.

Via Friuli 4 Tel.: 0039.035.395111
124044 - Dalmine (BG) Fax: 0039.035.395874
1{a[y E —mail:sacetms.tipméit.abb.com

e

Internet : /fwww.abb.com

TYPE TEST DOCUMENTATION No. 100087_C Page 1/1

Apparatus: Metal-clad switchgear type ZS1 rel 1.2 with vacum circuit-breaker
type VD4/P 12.25.31 p=210

identification: 1VCP0000138-Rev.-,en-Technical catalogue-2003-04

Performances; Rated voltage : 12 kv
Rated lightning impulse withstand voltage : 75 kV
Rated power-frequency withstand voltage : 28 kV
Rated frequency : 50-60 Hz
Rated normal current (busbar) : 2500 A
Rated normal current (tee-off) : 2500 A
Rated peak withstand current : 63 kA
Rated short-time withstand current : 315 KA
Rated duration of short circuit : 3 $

Test reports verifying rating assigned by the manufacturer:

Performances Test according to Test reports
No. Issued by
Dielectric test IEC 60298 0016 Ra | PEHLA High-power
Subclausole 6.1 Laboratories
Temperature-rise test IEC 60298 HZ 147 E10 | PEHLA High-power
Subclausole 6.3/6.4 Laboratories
Short-time apd peak |EC 60298 MP— CESI Laboratories
withstand edrrent test Subclausole 8.5 A4/010735
Mechani&ilkoperation [EC 80298 0020 Ra |PEHLA High-power
and interloc ’(es{\I Subclausole 6.102 Laboratories
Intemal arc test IEC 60298 HZ 146 L02 | Calor Emag
Annex AA - L.aboratories
Mechanical .eperation IEC 62271-100 0317_2 Ra [PEHMLA High-power AN
fest subclause 6.101.2 L aboratories
-[aking and breaking IEC 62271-100 0303 Ra |PEHLA High-power
capacity test subclause 6.108 Laboratories

AGB T&D Unit2 operativa SACE T.M.S. Laboralories Dalmine are accrediled according UNI CEIEN ISONEC 17025 by SINAL under Reg. No. 0253
ABB Calor Emag Laboratories Ratingen are aceredited according UNI CE| EN ISO/IEC 17025 by DATech under Reg. No. DAT-P-032/93 '
PEHLA I-ﬁg1h-power1_abo:atoﬁes are aceredited according UNI C%FPZESEQ)%OTI 7025 by DATech under Reg. No. DAT-P-032/03 and certificate D-

CESi Laboratories Milano are accredited according UNI CEIEN ISOAEC 17025 by SINAL under Reg. Ne. 030

Date of issue: Developme
04/07/05 G.M. Cravaiz

‘_—Am"““ Art 2 “*"—-“: W T

BAPHOLC APWhd e
ABE T&D Unia operativa Sace T.M.5. is accreditaléts Dy Dk Ty NORGKRVYERITAS QUALITY CERTIFICATE Quacer Certifies g
No. CERT»OTQ?B-ZOU‘I~AQ-MIL-S|NCERTIé according o 1S0.9001. . -
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ABB TpaHcmucnoHe & Ouctpubysuore C.n.A.
M.C.

YHuta OneparuBaCaue T

Bua $puynu 4
124044 — flanmute (BG)

ten.: 0039.035.395111
darc: 00392.035.395874

HTanus

E - mail :sacetms tipm @it.abb.com
uHTepHet : iwww.abb.com

NPOTOKO/ 3A TUMOBU N3NTUTAHUA No. 100087_C CTPAHLM 1/1

KPY tun ZS1 u3g. 1.2 ¢ BakyymMHeH npekbesay TUn VDA/P
12.25.32 p=210

Apparatus:

Upentudukauua:  1VCPO000138-Rev.-,en-TexHunecku katanor-2003-04
NapameTpu: HomMHaNHO HanpemeHxue: 12 kv (
Hom. UsabpuaHo MMIYACHO HanpexeHue: 75 kv
Hom. Ussbpkado Hanpewenve c S0Hz: 28 kv
HomuHanHa yecrora: 50-60 Hz
HomMWHasneH TOK Ha WKHaTa; 2500 A
HomuHaneh Tox Ha ownHeBKaTa! 2500 A
Hom. UzpwpaKaH Tok, nuKoBa cToMHOCT: 63 kA
Hom. UsabpikaH KpaTkoBpemeHeH Tok Ha K.c.. 31.5 kA
Hom. MpoabnmuTenHocT Ha K.c.. 3 S
Testreports verifying rating assigned by the manufacturer:
Manuranus Tecr coraacHo TecTOB MPOTOKOA
CTaHAapT No. WapnageH or
duenexkmuyedu uanutasna IEC 60298 0016 Ra MTEXNA Bucoko-mouwHoctau
Subclausole 6.1 NabopaTtopuu
Tect c noBUWwasaHe Ha IEC 60298 HZ 147 E 10| ABE Kanop Emar JlaGopatupuu
Temneparypara Subclausole 6.3/6.4
Tect 2a KpaTkoBpemeHeH T.K.c. | IEC 60298 MP -~ ABE Kanop Emar /laBopaTtupitn
MWUKOB T.K.C. Subclausole 6.5 A4/010735 |8 naboparopus CESINa6. (
MexanuiHg pabora v Tect I[EC 60298 0020 Ra NEXNA BHCOKO-MOLIHOCTHY
3a 6nor<y£fuw / Subclausole 6,102 na6opatopuu
TecT 3a BRTpeILHa gbra IEC 60298 HZ 146 LO2 | ABE Kanop Emar flabopatupum
Annex AA
Tect 3a mexaHjiuHa pabota IEC 62271-100 0317_2 Ra [NEXAA Bucoko-moumHocriu
subclause 6.101.2 NaBopaTtopuu
Tecrsa cymﬁr{ocr 3a wakn. va |IEC 62271-100 0303 Ra MEX/TA BUCOKO~MOIHPETHI
T.K.C. 4 BKA1. BBDPXY T.K.C. subclause 6.106 nabopartopuu W\ G\

NaBopayopraTa #a ABB Tu.[l Yuuta Oneparusa CAYETM.C. B 1p. Jlanmuiie e akpeavTupada ceracie UN] CEl EN ISOJIRC 17025 o SINAL ¢ penic
4 HomMep Reg. No. 0253 N -
Rabopatopsara Ha AGE Kanop Emar & p, Pattres, Mepmanus e akpegutMpada cwmacke UNI GEIEN ISONEC 17025 or DATech nop, pechpaL(HDHeH ROt
DAT-P-032/93

Bucoxo-mouHocTRITE naGopatopun NEXIA ca akpeautupai cumacHo UNI CEI EN ISOAEC 17025 oy DATech ¢ pentcTpalpioder HoMep No. DAT-P- 032193u\="j\

ceptedukar [-1171-12072-06-01
HESU NaGopatopud MunaHe ca axpeawiupai cuinacko UNICEl EN ISO/IEC 17025 ot SINAL ¢ permcTpauoHer Houep Req. No 0030

Harta Ha usnaBaHe:
2004/07/05

ABB T&D Unita operativa Sace T.MS. is accreditated by DEI' QUADTY‘CERTIF]CATE Quacer
No. CERT-07978-2001-AQ-ML-SINCERT/B according 10 !SO' H j ﬂ
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Lialson (STL)

T Y

Tésﬁ Report

Report No.: 0317-2Ra © Copy No.: 1 Contents: 24 Sheels

Equipment under test: Vacuum circluit—breaker type VD4 17.20.32

Manufacturei‘: .
Clrcult-breaker: ABB T&D S.p.A. - Unita operativa Sace TMS, Via Friufi, 4 ~ 24044 Dalmine (BG), italy
Pole paris inclusive .
vacuumn Interrupter: - ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany
Client: ABB T&D S.p.A. Sunita operativa Sace TMS, Via Friuli, 4 — 24044 Dalmine (BG), ltaly
Testing station: PEHLA - Testing Laboratory Ratingen
Dateoftest . 20" Aprit 2003 - 23™ May 2003
Applled test specifications:
The tests have been carried out In accordance with the client's instructions.
Test procedure and test parameters were guided by: ’
IEC 62271-100, 1™ £d, 2001-05, clause 6.101.1 and 6.101.2
|EC 60694, Ed.2.2, 2002-01

;I"ests grfogned:
In accordance with the requirements of class M2, 10 000 mechanical operating cycles without voltage on
or current in thel main circuit were carried out with the vacuum circuit-breaker of type VD4 17.20.32 to
demonstrate the mechanical reliability. '

Test results; .

10 000 mechanical operating cycles were carried out,

After6 400 operating cycles, the opening hook assembly was replaced.

Except for this maintenance, no changes impairing the function of the circuit-breaker were noted after the
urance test, )

GESELLSCHAFT FR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

b

L ﬁm \N

Without & writien permission of PEHLA it is not allowed to make reproduction in extracts of this

document, Copying the cover shest accompanied by sheet 2 and-the-sheets mgptioned here is
an exception. o

The test resuls relate only to the fems tested,

! H
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Accredifation

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech {German accrediiation body for technology)

according to DIN EN ISO/IEC 17025 for tests in the field of high-voltage swilchgear and controlgear arid power engingering
aquipment (Registration-No, DAT-P-032/93),

per r.'{;tt‘;lmﬁ' @";},‘f)

‘f Under reference to DIN EN ISO/EC 17025 PEHLA states the following:

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

- If somecne refers to a test in an accredited PEHLA-Testing Laboratory 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-Cireuit Tasting Liaison (STL) which has been founded in March 1889, STLis a
2 forum for the international co-operation of the esting organisations with the further full members ASTA {GB}, CES! (I, ESEF

(F), KEMA (NL), SATS (N, 8, AIR) and STLNA (USA). in the Framewoik of EC, STL has been recognised in 1992 by EOTC™
3 as agreement group. { . {

PEHLA-Documents
# A Certificatp

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

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

3 ATest Bocument
3 Is issued for part ¥ tes\ts which have successfully been carried out in full compliance with the relevant specifications or
¥ standards and 8TL Guides val‘sj at the tims of fest.

., Forthese test the equipment Under test must be clearly identified by technical description, drawings and additional
4 specifications!

A Test Report

7 I3 issued for all other test$afhich have been carried out according to specifications, standards or "PEHLA-Richilinien® {PEHLA
> Guides) and/or clients instfuctions,

f Similarty, this test report chniains all test results, details of the conditions under which the tests were caried out, also detalls
= relating to the behaviour £f the equipment durlng test, and its condition after the tests. .

¥ Addresses: -

& Office: " PEHLA-Geschaftsstelle

Hallenweg 40
68218 Mannheim; Germany

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

Manufacturer:  ABB T&D S.p.A - Units Operativa Sace TMS ABB Calor Emag Mittelspannung GmbH
3 Via Friuli, 4 Oberhausener Sir, 33 s
{24044 Dalmine (BG), Ita!y5 40472 Ratingen, Germany
2 Client: ABB T&D S.p.A - Unita Operativa Sace TMS
Via Friuli, 4

24044 Daimine (BG), ltaly

s
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R‘c;;;;é.sentatives of the Test Commitice:

PEIIELO  GESELLSCHAFT FUR ELEKTRISCHE

Mr. G. Heit
™ Mr. K-H. Koch
%2 Mr. M. Schottler

&2 M. U. Koster

List of Test Participants

PEHLA-Testing Laboratory Mannheim
PEHLA-Testing Laboratory Mannheim
PEHLA-Testing Laboratory Ratinger
PEHLA-Testing Laboratory Ratingen

PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen

T
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! Technical Data of Test Object
Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer
“Object: Vacuum circuit-breaker
typer VD4 17.20.32
= Manufacturer

Circuit-breaker: ABB T&D S.p.A. - Unita operativa Sace TMS, Via Friuli, 4 ~ 24044 Dalmine (BG), ltaly

Pole parts including

vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany

Serial-No.: ADQ0011928 Year of manufacture: 2003
Drawing No.: TN. 7408 (circuit-breaker)
Vacuum interrupter: Type VG43  L1: No. 480320 L2: No. 8335/1 1.3: No. 4832/1

Drawing No.: GCE7005745R0152 (pole part)
b

Rated voltage _ 17.5 kv
Rated lightning impulse withstand voltage 95 kV
"Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 38 kv
Rated frequency 50 Hz
*  Rated normal current 2000 A
Rated peak withstand current 8¢ kA
Rated short-time withstand current 315 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current at 17.5 kV 31.5 kA
D.C. component 30 %
Rated short-circuit making current at 17.5 kv .80 KA
Rated transient recovery voltage:
Peak valye 30.0 kV
Rale of rise 0.42 kVius
First-pole-to-clear-factor 1.5
ted operating sequence 0-0.35-CO-3min-CO
Arc extinguishing medium Vacuum
Numbar of poles 3
Numbey of units per pole 1
Rated gpening time =45 ms
Rated glosing time approx. 70 ms
Rateg/voltage.of trip coil 220 V-DC
Raféd voltage of closing caii 220 V-DC
_Réted supply voltage 220 V-DC
Rated frequency of supply voltage ~ Hz

Motor Drive Type 701 921/804 (EL2)

FAter 6 400 operating cycles, the following part was replaced:

1 Part-na; 510569801 .
Part name; Gruppo Gancio di Apertura / opening hook assembly

R
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Sheel: 6
List of Drawings
'ﬁ . The manufacturer has guaranteed, that the equipment subrnitted for test has been
o manufactured in full accordance with the following drawings, PEHLA has verified that
" these drawings adequately represent the equipment tested. These drawmgs have been
stamped and signed by PEHLA representatives and are kept
{X) with the test documents at the test labaratory,
(] at the client, , .
The drawings contained in this document are identical with the checked, stamped and
s:gned drawsngs
Drawing-No, Revision i Title Additional remarks
M6234 VACUUM CIRCUIT BREAKER TYPE VD4 12- | Included in test report
17.5kV 1600-2000-2500A
o ~ 50538 | OPERATING MECHANISM ASSEMBLY Included In test report
‘_GCE7005745R0152 00 pole VD4p 12kV 2000A 31,5kA H=310 included in test report
J 50638 | COMPRESSION SPRING —
4 50638 | COMPRESSION SPRING —
% GCE7005535RM1 (1 03 Montagegruppe —
Parts list
10564 . Ass. molle di ch, com. EL2 —
10507 Assieme comando EL2 —
*GCEY005745R0152 Pol VD4P 12kV 2000A 31,5kA H=310 -

g e
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Sheek: 10

 GESELLSCHAFT FUR ELEKTRISCHE HOG

Details on 'Performance of the Test

2 “_li;ﬁgﬁf(j}ﬁ'é‘endurance test, the following electrical and mechanical data were determined by
measurements on the circuit-breaker and its auxiliary systems:

a) closing fime (5 times *)
b) opening time (5 times *) .
c) time spread between units of one pole - not applicable
d) time spread between poles (5 times *)
e) charging time of the motorized operating mechanism (5 times *)
f} consumption of the motorized operating mechanism (5 times *) .
g) consumption of the tripping deviges (5 times *)
h) duration of opening and closing ‘cdmmand impulse
i) tightness (
j) gas dehsities or pressures - not applicable -
k) resistance of the main circuit (5 times *)
) timé-travel chart (5 times *)
m) other important characteristics
- contact travel
- check of vacuum of inferrupters

- verification of the rated operating sequence (refer to clause 6.101.2.5 a))
- ambient atmospheric conditions

*) 6 times at rated, minimum and maximum supply voltage.

rThe subsecuent endurance test comprisihg 10 000 mechanical operating cycles was structured as
Efollows and carried out fivetimes:. '

4

500 operating cyg:lés with operating sequence C - 30 s - O - 30 s at the minimum supply voltage of

closing and opening devices and motorized operating mechanism and the minimum pressure for
operation

500 operating cycleg’with operating sequence C - 30 s - O - 30 s at the rated supply voltage of closing ( .
ices and motorized operating mechanism and the rated pressure for operation

500 operating cy)
closing and op
operation

les with operating sequence C - 30's - O - 30 s at the maximum supply voltage of
ing devices and motorized operating mechanism and at the maximum pressure for

2350 operating cycles with operating sequence C-30s-0-300ms-CO-90 s at the rated supply

voltage of closing and opening devices and motorized operating mechanism and at the rated pressure
for operation

or faster operation, the recharging motor was cooled by air pressure.

After each series of 2 000 operating sequences the operating characteristics: a), b), d), e), and |) as
{isted above have been recorded.

S

 dllowing the endurance test, the measurements carried out befare the megh;afnicé\x

i €re measured again for comparison. Check, whether the travel charagferjstics fell
g-urves, taken before the endurance test, & '

4391




%(’;peratmg time [ms]

7!
o)
foie
e
P
3%

- at the rated supply voltage

at the maximum supply voltage

.

‘ measured during the 5 x CO operations
= - af the minimum supply voltage

i

: easured during the 5 x CO opégrations

at the minimum supply volt
at the rated supply voltage

e

NGSPRUFUNGEN

Sheet: 11
to {opening) i (closing)
UV 0.7x |1.0x ]11x1085x{1.0x |1.1x
Ua |Ua Ua |Ua Ua Ua
1669|465 | 444 | 606 | 648 | 627
66.9 1471|4441 69.0 | 64.5 | 62.7
tims) | 66.9 | 488 | 444 696 | 651 | 624
67.8 _fi6.8 444 7 69.3 | 648 | 624
66.3 | 46.8 | 44.4 | 69.6 | 64.8 | 62.7

at the maximum supply volfage

%‘motor voltage charging time current consumption power consumption
after O°C operation [A] [W]
[s]
=0.85xVa.-| .

%J'iBYVDC 3.99140814201425|4.20(0.88]0.861.02|1.0211.00| 183 [ 180 | 191 | 191 | 187
FU=10xUa 3

J%ZZOVDC A7(3.4413.36(3.3613.37|1.01§1.0010.98 | 0.88 | 0.99| 222 | 220 | 216 [ 2186 | 218
%" =11ixUa :

55242V DG 2771289297 |3.00{3.00}1.02]1.02|1.02(1.03|1.03| 247 | 247 | 247 | 249 | 249
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Sheet: 12

«§ Méésured during the 5 x CO operations
g“ ~at the minimum supply voltage

%*é - at the rated supply voltage

S the maximum supply voltage

Shunt-release ON -MC Shunt-release OFF -MO1

?’éRated operating 220V 0C 220V DC
3 O[fage Ua g = .

Gurrentat minimum 25 | 675 675 | 0.72 | 0.72 | 0.527] 052 | 0.52 | 0.52 0.52

{Current at rated supply | o 00 | 54 | 085 | 0.88 [ 0.88 [ 0.68 | 064 | 0.68 0.64 | 0.68
Alvoltage [A] i :

8t Current at maximum 0.96
Sisupply voltage [A ] '

0.96" 0.96 | 0.96 [ 0.96 ] 076 | 076 | 0.72 | 0.72 | 0.72

easured during the & x CO operatiofis
at the minimum supply voltage
at the rated supply voitage
at the maximum supply voltage

Shunt-release ON -MC Shunf-release OFF -MO1

-iiDuration of command .
gimpulse at minimum 69.3 1738|741 1723|708 (672|681 [690{702]696

1

sjiDuration of command

fiimpulse af rated supply | 67.2 | 64.8 [ 67.2 | 67.8 | 69.0 | 46.2 47.1 | 483 | 47.1 | 48.3
voltage Ims]

#Duration of command
dimpulse at maximum 62.7 | 63.0 | 63.0 | 62.4 | 66.6 [ 47.1 | 47.7 | 48. | 47.1 | 48.0 (

nesistance of the main conductors:
aNleasuring' points:
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Sheet: 13

measured during the 5 x CO operations at the minimum supply voltage of the coils:

L1 L2 L3

points g o | pQ
124 | 114 1 118

v 5 x CO operations at the rated supply voltage of the coils:

[ Measuring

E l _Measuring L1 L2 L3
ml points el ud pQ
' 1-2 12.3 11.5 12.1

Contact resistance measured during the
1.1 L2 L3

Weasuring
points pQ {19 HQ
1-2 12.4 11.6 12.1,

I} Time-trave! chart with opening and closing speed: See diagram 1.1 and 1.2

Speed in [m/fs]; Ua =220 vV DC Vo1 | Voo Ve
atU=4.0xUa [ L2 1.1811.30 0.91

he deviations from the measured mechanical time travel charts are in the allowable limits of the

01:  opening speed considered 8.25 mm after the separation in the main contacts of phase L.2.
opening speed considered between 1.65 and 8.25 mm after the separation in the main contacts of phase L2,

Vo2
Ve closing speed considered 3.3 mm before the touching In the main contacts of phase L2.

»  Contact travel:

. .1 L2 L3
Total Travel_[mm] | 14.8 14.9 14.9

&Wei [m/!n] 112 | 1.3 | 112

Contact-spring
travel [mm] d? 3.6 3.6 3.7

*  Check of vaculim of inferrupters:
80 kv DC /‘l ok
« Verification of the rated operating sequence:
. 0-0:38-CO-3min-CO at rated voltage ok

2+ Ambient atmospheric conditions:
Date: 29" April 2003, ambient air temperature: approx. 23°C

| Wﬂ_[{(lﬂﬂ%ﬁf@

Pt [ LT

5xCO opérations at the maximum _supply voltage of the coils:
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before the mechanical endurance test
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Measuring point: [nsulated coupling rod in phase L.2

Forthe speed calculation, an enlarg
of the travel and time measurement.

Wi

Operating speed measured: Ve=0981TmisatU=1.0xUa

iy

AT FHHU“‘.

AE

—

it

S S

ed similar triangle was used in order to.increasefe A curacy
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%Mig_ WMeasurement of the operating speed before the mechanical endurance test

- - s —— B T . ™~ .
Pe .L: , Ls U U ' E ﬁ E . . E ‘
1 KDRUSAI CHIRT - o A JE
i
i
[ L
T 1
(=]
" g
3 [ )
117 i 1
A1 A,
1Y
Y 1 - ==
=
LY
=
Y
? — X a
E I Y ALY .
1
3 .
oo AY 1 ]
: % :
i 1 be
£ 3l .
s 1YL 3
E LVRT i
E: Ay i
A 7 L A
A { N} X P N
i 7 i
E ool
T o
L1 e
"l 2
11 b
- o \\ + o
= & o ES
- &4
2 T
3 - = hgl
3 x:
5 £l A
E - ==
5 1) i D
en & ! - 5
3 —~ o 1 I
- X 11 1Y
s Flindl B Rt £57
: 1173 T ] v.d . 3
=y 1 = e B - EXAN
Lo 2 ir T LESTY N L ) 1 I )
- " i = 4 ir 7 AR
Tk ~ LiAT ¥z h LA = 5l
— P S AT\ O
I 111 i
Il Al e
< 7 i
~3 7 = s'_ﬂ' L —17T ¥
= - L4 e vl SV P L o' id Li 21~ Y 5
p T T -+ %
g LY i
¥ i
B il
C 1 1
P s
g i
e
f
3 7 f % P -
v v M, s ] i -] ]
i X . o
# L ) by m
Vi
I
P s ‘
Iy h | i n
> i AT " i
E: L | LA C/ A P |
- A p7 B ML -
22> M I Y
¥ H
A n P A - N S
L [ [l bl
P Y Pl 1
£ e o by DO A f=
E 1 A
3 o e :
o ) I o ¥ s
— 1 ] 3
el 1
Sy S M =
b5 P O % oy & LR Y | - - : _:%
B e 1 | -

g - - L < l B O : T;:fwr_:u T = : "_‘-, : a2 ]
4 Measuri A ] ) YOHOGHAA & BISOIAN (3045 —00) \
uring point: Insulated coupling rod in phase L2

Operating speed measured: Vo; = 1.18 m/s, Vo, = 1.30 m/s at U = 1.0 x Ua U
For the speed calculation, an enlarged similar triangle was used in order fo inc ‘ase the accll
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Sheet: 16

tos (Opening) t¢ {closing)
U V] 0.7x% [1.0x |1.1x |0.85 [1.0x {1.1x
. Ua Ua Ua IxUa [Ua ta

Number of operations: 2 000 tims] | 66.6 | 47.4 | 44.7 | 68.4 | 63.6 | 61.5
Number of operations: 4 000 t[ms] | 67.2 | 45.9 | 44.7 | 68.4 | 64.2 | 61.8
Number of operations: 8000 timsl] | 67.5 | 46.5 | 44.7 | 68.1 | 63.9 | 62.1
Number of operations: 8 000 tims) | 67,8 | 46,0 | 457 | 67,8 | 636 | 61,1 |

% d) Time spread between the breaker poles:
¥ The time spread between the breaker poles on closing and on opening of the circuit-breaker was

' measured to < 2 ms. ( '

e Chargmg time of the motorized operating mechanism:

. £ charging time after O-C operation[s]
Motor voltage : U=085xUa | U=10xUa U=11xUa
Ua=220VDC =187 VDC =220V DC =242V DC
Number of operations: 2 000 4.04 3.23 2.80
Number of operations: 4 000 4.23 . 3.29 2.90
Number of operations: 6 000 ~ 420 3.23 2.98
Number of operations: 8 000 4,22 3.27 2.93

) Other important characteristics - contact travel;

Contact travel in L2 Total Travel
¥ [mm]
Numbpr of operanonw 2 000 14.7
e Number of- operatloné/ 4 OOO 14.7 (
3 iNumber of operations: 5 000 14.6 ’
Bumber of operatzons 8 000 14.6
/
E ) Time-fravel chart with opening and closing speed:
Speed in[m/s]; atUa=220VDC L2 Vo1 Vo Ve
E 2 (8.25 mm} {6.6¢ mm) - {3.30 mm)
N -
Nurnber of operations: 2 000 1.08 1.31 _ 0.91
Number of operations: 4 000 1.11 1.27 0.95
& |Number of operations: 6000 1.10 1.29 0.91
& |Number of operations: 8 000 - 1.12 1.33 0.93

The deviations from the measured mechanical time travel charts are in the allowable limits of th
reference mechanical trave! characteristics.

s
e

el ‘_:Jrf~ oty

S
- S
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'umber of operations: counter. 10027

: alb pening and closing time:

Ua 220V DC

‘peratlng time [ms]

measured during the 5 x CO operations
- at the minimum supply voltage

- at the rated supply voltage

~. - at the maximum supply voltage

—~

“measured to < 2 ms.

at the minimunSupply voltage

at the rated sOpply valtage
at the maxif?um supply veitage

CHLEISTUNGSPRUFUNGEN

Sheet: {7
to (opening) te (closing)
UM 0.7x }11.0x{1.1x ]085x{1.0x |1.1x
Ua [Ua (Ua }Ua Ua Ua
714 | 486 | 459 | 68.4 | 63.9 | 62.1
7111486 | 459 | 684 | 645 | 61.8
t[ms] | 70.2 | 48.3 4591 68.1 | 642 | 61.8
7291486 | 459 | 68.7 642 | 61.8
71.1 1483|456 ) 68.1 | 642 | 61.8

) Time sprezid between the breaker poles:

/f) Charging time and power consumption of the motorized operating mechanism:

The time spread between the breaker poles on closing and on opening of the circuit-breaker was

motor voltage charging time

after O-C operation

current consumption

[A]

[W]

power consumption

4
E [s]
i 4.0414.12 | 4.10 | 4.03 | 4.08

0.94

0.98

0.98

0.9410.87| 176

183

183 | 176

181

3.15]3.12|3.12(3.42 | 3.11

0.97

0.86

0.96

0.96)|0.96| 213

211

211 ¢ 211

211

2712831277 (277|275

0.85

0.98

0.94

0.9510.94| 230

237

228 | 230

228
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Sheet: 18
:Measured-durmg the 5 x CO operatzons
the minimum supply voltage
5 -C5he rated supply voltage
= At the Triaximum supply voltage
ol Shunt-release ON -}C Shunt-release OFF -M01
Rated ‘operating 990V DG 20 Do
voltage Uy _ . :
, _Cgrrentatmmnmum 068 072 | 072 | 0.72 | 072 | 0.66 | 0.52 | 062 | 0.62 | 0.0
il supply voltage [A ]
| Curtent at rated SUPPlY | o 0 | 58 | 0.88 | 0.68 | 0.88 { 0.68 | 0.72 | 0.68 | 0.68 | 0,68
5| voltagé [A . %
Current at MAIMIM | .95 | 100 } 0.96 | 0.96 | 0.96 | 0.76 | 0.76 | 0.76 | 0.76 | 0.76
supply voltage [A ] _ ]

at the rated supply voltage

h) Duration of closing and opening command impulse:
£

 Measured during the 5 x CO operations
- at the minimum supply voltage

at the maximum supply voltage

- Shunt-release ON -MC Shunt-release OFF -MO1
“t B
' ‘Duration of command

i:mpulseatm:mmum 69.6 | 69.6 | 69.3 |1 69.9 | 693705723 |699|738|7286
’supply voltage [ ms ] i

E lDuratlon of command

gmpu{se at rated supply | 65.7 [ 66.3 | 66.0 | 66.0 | 86.0 { 50.7 | 50.4 | 51.9 | 51.6 { 50.7
évoljage’rrn“‘“]\

S Puration of corhmand

4 el:\c@?‘:amrmum 64.5]64.2 | 63.9 | 64.2 164.2 [ 51.9 | 50.7 | 522 | 51.6 | 50.7
susupply voltage [ ms ]
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Gontact resistance measured during the 5 x CO operations at the minimum supply voltage of the coils:
- Measuring L1 L2 L3
| points e uQ uQ
1-2 13.5 13.6 13.2

i f-fontact resistance measured during the 5 x CO operations at the rated suppiy voltage of the coils:

g :Measuring b1 L2 L3
: points uQ BQ uQ
1-2 14.3 14.1 13.3

N

sontact resistance measured during the 5 x CO operations at the maximum supply voltage of the coils:
‘Measuring L1 L2 L3

points uQ uQ uQ
13.8 | 14.0 [ 13.7) '

=5 ;

= i .
%Time-traverchart with opening and closing speed: See diagram 2.1 and 2.2
el

EE § i -
§ Speed iA [m/s}; Ua=220VDC Vor | Vo Ve
s zatU=1.0xUa ’ [ L2 1.22]1.37 0.89

tthe deviations from the measured mechanical time travel charts are in the allowable limits of the
. geference mechanical travel characteristics.
3

;{o?: opéning speed considered 8.25 mm after the separation in the main contacts of phase L2,
T" Ho2;  opening speed considered between 1.65 and 8.25 mm after the separation in the main contacts of phase 2.
- closing speed considered 3.3 mm before the touching in the main contacts of phase L2,

' g) Other important characteristics:

»  Coniact travel:

L1 L2’ L3
Total Travel [mm] | - 146 | 147 14.6

,
SR R

<f3‘6ﬁf$_.evel [mm] | 11.0 11.2 11.1

Gontact-spring
travel [mm] ™ 4=

3.6 3.5 3.5

R S AT

N
S
n

e e S e e

i
il

£

i
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Diagram 2.1
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Measurement of the operating speed after the mechanical endurance fest
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R

easuring point: Insulated coupling rod in phase L2

perating speed measured: Ve = 0.89 m/s atU=1.0xUa
For the speed calculation, an enl
of the travel and time measurem

SRy

iy

arged similar triangle was used in orde

0

r fo increase th accuracy
A
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1 i N n :
d TOUDGA RSN (3045 '
= Measuring point: Insutated coupling rod in phase 1.2 v !
: Operating speed measured: Vo =1.22 m/fs, Voo = 1.37 m/fs at U = 1.0 x !
¢ For the speed calculation, an enlarged similar triangle was used in orde ceuracy
¢ of the travel and time measurement,
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7

Evaluation of the measurements before and ter the test program

Jhe reference mechanical travel characteristic was recorded at the rated supply voitage before the

ggndurance test. All measured travel-curves fall within the limits of the two envelope curves which

stharacterize the allowable deviations from the reference curve.

A

| characteristics measured before anc_i after the test program do not show unacceptable variations.

B

A

The circuit-breaker operated only on command and did not operate without command.

e

:After 6 400 operating cycles, the openifig hook assembly was replaced.

m | (

R A

SRS BCR AR

e O R A

R

—
M0 e h e
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R

Hteasuring Instrument Record

§est joh no.: _ 940
ﬂbject fested: VD4 17.20.32
RO ,3 e
§u ate of test: 29 April - 23" May 2003
&
%;:fest report; PEHLA 0317-2Ra
g}est operator: Ott/Schattier
% .
%—strument ident.-no. Measuring Remarks
éi croohmmeter ELK 001111 | 2Dp / 200pQ Resistance measurement
gaoZA 50 .
( _ sesistive travel pick-up {ELK 001076 |5kQ Travel time measurement

Ype lino pot Ts 50 502

f@ﬁ"

%M 7100/ ELK 000466 |%2 V/ full scale

ansient memory . 50usfword,

% channel 4 ( 12 bit)

o

9{EW~3063 ELK 000464  10.25 Vicm-vernier

Hlulti-pen 10 ecmfmin, channe! 4

i

“Hjide caliper rule LAE 002162 |0 - 300 mm

Shunt 1.5A/150mV ELK 001044 | 1.5A/150mV Current measurement (MC/MO1)

SERE

MM 7100 ELK 000466 |£20/0.2 V/full scale Operafing time measurement,
ransmnt memory 50 psec/word/10msfword

SR

ﬁ cha*_me! 1,2,3,8
1 (8 bit)
EW-3063 "E’LK 000464 |Channel 1,2, 3, 8,
‘Iult: -pen 0.25/1 V/em-calivernier
3 10 cm/min
?!ectronlc time clock ELK 001231 10-100s . {Charging time measurement
:'-f;?_fmgor 8E ELK 000389 |1A Motor current measurement
~alidar-Vacuume DRU 000026 {40/60kV DC Vacuum-Checker-Test
heckef-1est de\nce
= HBC M2110 ELK 000368 [300V DC Voltage measurement
~—me——tygrometer Hygronom |FEU 000022 |-30°C - +50°C temperature measurement -

i
st
i

R R SN,

]

3
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Liaison (STL)

Test Report

0303Ra Copy No.: Conients: 59 Sheets

Vacuum circuit-breaker type VD4.17.20.32 (17.5 kV, 2000 A, 31.5 kA) equipped
with vacuum interrupters type VG485, ‘

Report No.!

Equipment under test:

Manufacturer:
Circuit-breaker:

pole parts Inclusive
yacuum Interrupters:

ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 -- 24044 Dalmine (BG}, Iltaly

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

ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 — 24044 Dalmine (BG), ltaly

Cllent:
Testing stafion: PEHLA-Testing Laboratory Ratingen
Date of test: g™ and 10" January 2003

Applied test specifications!
The tests have been carried out in accordance with the client's instructions.

Test procedure and test parameters were based on:
IEC 62271-100/2001-05, Clauses 6.106.1, 6.106.2, 6.106.3, 6.106.4, 6.106.5, 6.108.3

STL-Guide to I1EC 60056: 4" Edition; 1987, Amendment Slip No. 2

Tests performed:

Basic short-circuit test-duties T10 - T100 and double-earth fault breaking test.

No:lead Gperations and measurement of the resistance of the pole parts before and after the tests.
mer—frequency withstand voltage test at 38.0 kV — 1 min before and after the tests.

surement of the time-travel characteristic before and after the tests.

For further detait§ see sheet no. 3.

.. Test resuits:
jlie vacuum circuitipreaker passed the mentioned test successfully.

GESELLSCHAFT FUOR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Y
H
f

Technical Commitlee
./- :
R
A L r ]r‘) 1

Without a written permission of PEHLA il is nC Riowed to make reproduction in extracls of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is

an exception. [

i

- T TN

Mannheim, 31% March 200

The test resulls relate only to the tems 1
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Report No.:  0303Ra Sheet: 2

Accreditation

The PEHLA-Tesling Laboratory Ratingen has been approved by the DATech (German accreditation body for
technology) according to DIN EN ISOAEC 17025 for tests in ths field of high-voltage swilchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-032/93).

Under reference to DIN EN {SO/IEC 17025 PEFLA states the following:

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

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

STL-Member

PEHLA is foundation-member of the Short-Circuil Testing Liaison (STL) which has been founded in March 1969.
STL is a forum for the international co-operation of the testing organisations with the furher full members ASTA (GB),
CESI {I), ESEF (F), KEMA (NL), SATS (N, S, AIR) and STLNA (USA). In the Framework of £C, STL has been
recognised in 1992 by EOTC as agreement group,

PEHEA-Documents

A Caertificate

Is Issued for lype tests which have successfully been carded out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test.

For these lesls the equipment under test must be dlearly identifted by technical description, drawings and additional
specifications.

A Test Document

is lssued 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 lests the aquipment under test must be clearly identified by technical description, drawings and additional
specifications

Test Report

is issugd foraltotheidests which have been carried out according to specificalions, standards or "PEHLA-Richtlinien®
{PEHLA Guides) atid/or clients instructions.

Similarly, this tog! report cortains all test results, details 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: EHLA-Geschaftsstelle
Haflenweg 40

68219 Mannheim, Germany

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

Manufacturer: ABB T&D SpA, Divisione SACE T.M,S. ABB Calor Emag Mittelspannung GmbH
Via Friuli, 4 Oberhausener Sir. 33
24044 Dalmina (BG), ltaly 40472 Ratingen, Germany

Client: ABB T&D SpA, Divisione SACE T.M.S.
Via Friui, 4

24044 Dalmine (BG), laly

g
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Tests performed:
Basic shori-circuit test series T10 - T100 and double-earth fault breaking test.

Tio; 3.56kAat18.9kV/3.54kAat 18.8kV/3.56 kKA at 18.8KkV
{10 % |5, 0-0.35-CO-3min-CO).

Ta0: 10.2kAatig.1kV/10.2kAat 18.6kV/10.1 KA al 185KV
{30 % Iy, ©-0.35-CO-3 min-CO).

T60: 19.0kAat 185KV /18.5kAat17.6kV/18.6 kA at 18.1 kV
(60 % |y, 0-0.35-CO-3min-CO).

T100s: 33.2 kA at 20.8 KV /32.3kA at 12.3kV /323 kA at 19.5kV
{100% 15, ©-0.3 5-CO-3min-CO).

T100a: 81.5 KA (24.3%q0-comp.) 8t 19.6 KV / 32.0 KA (32.2%pc.comp.) 8t 19.6 KV /
31.6 KA (26.8%0c.comp) at 19.6 kV
(1 00% Isc Oasymfoasymloasym)-

Double-earth fault breaking test: 27.8 kA at 18.7 kV

No-load operations and measurement of the resistance of the pole parts before and after the tests.
Power-frequency withstand voltage test at 38.0 kV — 1 min before and after the tests.
Measurement of the time-travel charactetistic before and after the tests.
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List of Test Participanis

Representatives of the Test Committes:

Mr. G. Heit PEHLA-Testing Laboratery Mannheim, Germany

Mr, K.-H. Diergardt PEHLA-Testing Laboratory Ratingen, Germany

Test Engineer:
Mr. K.-H. Diergardt PEHLA-Testing Laboratory Ratingen, Germany

Represeniatives of the Client:

Mr. S. Magoni ABB T&D SpA, Division SACE T.M.S., ltaly

i f’. G?.ﬂiﬂﬁﬂ’% |
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Technical Data of Test Object

Switching Device — Circuit-Breaker
Ralings assigned by the manufacturer

Test Chject: Vacuum circult-breaker

Type: VD4.17.20.32

Manufacturer:
Circuitbreaker:

Pole parts including
vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33, 40472 Ratingen,

ABB T&D SpA, Divisicne Sace T.M.8, Via Friuli, 4 — 24044 Dalmine (BG), italy

Essential ch

Germany
AC0O0048045 Year of manufacture: 2002
Brawing No.: see sheet 7
Vacuum interrupter:  Type: VG4S L1: No. 5081, L2: No. 5002, 1.3: No. 5006
Drawing No.: see sheet 7 ,
Rated voltage 17.5 kV (
Rated lightning impulse withstand voltage 95 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 38 kY
Rated frequency 50 Hz
Rated normal current 2000 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current at 17.5 kV 31.5 kA
D.C. component 30 %
Rated short-circuit making curreni at 17.5 k¥ 80 kA
Rated transient recovery voltage:
Peak value 30.0 kV
Rate of rise 0.42 kV/us
First-pole-to-clear-factor 1.5

Rated operating sequence

Arc extinguishing medium
Number of poles

Number of units per pole

Rated opening time

Rated closing time

Rated voltage of trip coil

Rated voltage of closing coil
Rated supply voltage

Rated frequency of supply voltage

ype 701 921/804 Serial No. CA 69T L02 D (EL1)

-0.35-CO-3min-CO

Date 4f receipt of test object: 7% January 2003

e e L

A e
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List of Drawings

The manufaciurer 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 represent the equipment tested. These drawings have been stamped
and signed by PEHLA representatives and are kept

with the test documents at the test laboratory.

[] at the client.

The drawings contained in this document are identical with the checked, stamped and signed

drawings.
Drawing-No. Revision | Title Additional remarks
TN. 7408 M5234 | VACUUM CIRCUIT BREAKER Inciuded in this Test Report

TYPE VD4 12-17.5 kV 1800-2000-2500A

GOE7005745R0152 |01 pale VD4p 12KV 2500A 31,5kA H=310 included in this Test Report
510607 50535 OPERATION MECHANISM ASSEMBLY | included in this Test Report
510564 BOE3S CLOSING SPRINGS ASSEMBLY -
Paris list
510564 Ass. molle di ch. com. EL1 -
510507 Assieme commando EL1 -
GGE7005745R0152 Pol VD4P 12kV 2000A 31,5kA H=310 -
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Report No.:  0203Ra Shest: 11
Technical Data of Test Circuils é_giﬁ
Test Basic Short- Crrcu;t Test-Duty T60 T100
Test No. 0303Ra 04 — 07 08-19
Number of phases {test circuil} 3 3
Rated voltage kV 7.5 17.5
Number of poles or phases {test object) 3 3
Voltage distribution % - -
Power frequency Hz 50 50
Power factor COs @ £0.15 <0.15
Earthing Generator / System earthed via 5 kQ gatthed via 5 k&
conditions Transformer not earthed not earthed
Short-circuit point garlhed earthed
Short-clrcuit breaking current KA 18.9 31.5
Test frequency Hz - -
Crest valus of injected current kKA - -
Corresponding test frequency Hz - -
Transient Recovery Voltage required actual required actual
values values values values
TRV peak value u, kv 32.0 37.3 30.0 29.6
Time kp or i3 1S 31.0 36.0 71.0 64.0
Time delay {4 s - - - N
Rate-of-rise uy /4 or ug / ts KVius 1.04 1.04 0.42 0.46
Voltage u, kV - - - -
Time ty us - - - -
First peak u_ kv - - - -
Timet, us - - - -
Rate of rise u/ft kKVius - - - -
Surge impedance Z| o) - - B R
Time Delay ty us - - - -
Crest value Uy kv - - - -
‘ Crest value y, kv - - - -
Voliage measurements - Dividers - Dividers
- 4.5 MQ/ - 45MQ/
10kQ 10kQ
Cutrrent measurements - Shunts - Shunts
- 37.6 uQ - 37.6 uQ

Remarks: -

——
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Shest: 12

Report Nos 0303Ra
Technical Data of Test Circuits
Test Basic Short-Circuit Test-Duty T30 Ti0
Test No. 0303Ra 20-24 25— 27
Number of phases (test circuit) 3 3
Raled voliage KV 17.5 17.5
Number of poles or phases (test object) 3 3
Voltage distribution % - -
Power frequency Hz 50 50
Power factor cos @ £0.15 <0.15
Earthing Generator / System earthed via 5 kQ earthed via 5 kQ
conditions Transformer not earthed noi earthed
Short-circuit point garthed earthed
Shart-circuit breaking current KA 9.45 3.15
Test frequency Hz - -
Crest value of injected current KA - -
Corresponding test frequency Hz - -
Transient Recovery Voltage required actual required actual
values values values values
TRV peak value u, KV 32.0 35.0 32.0 35.4
Time t, or ty ps| 150 56.5*1 15.0 49.0 *
Time delay & us - - - -
Rate-of-rise u; /1y oru, / ty kV/us 2.14 .62 2.14 0.72
Voltage u; kv - - - -
Time t; us - - - -
First peak u_ kV - - - -
Time L8 - - - -
Rate of rise u /i, kV/us - - - -
Surge impedance 7 Q - - - -
Time Delay tq. Us - - - -
Crest value uy kV - - - -
Crast value u, kv - - - -
Voltage measurements - Dividers - Dividers
: 4.5 MQ/ - 4.5MQ/
10 k& 10 k@
Current measurements - Shunts - Shunis
- 37.6 1Q - 37.6 uQ

Remarks:

J

D

*" Due to limitations of the test plant, the fength of time 1, of the TRV is greater than the rated value.
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Report Np.:  0303Ra Shest: 13

Technical Data of Test Circuits /é’i?’
Test Double-earth fault test -
Test No. 0303Ra 29-31 -
Number of phases (test cirouif) 2 -
Hated voltage kV 17.5 -
Number of poles or phases {test abject) 1 -
Valtage distribution % - -
Power frequency Hz 50 -
Power factor £0S ¢ <0.15 -
Earthing Generator / System earthed via 5 kQ -
conditions Transformer not earthed -

Short-clrcuit point earthed -
Short-circuit breaking current kA 27.4 -
Test frequency Hz - -
Cresl value of injected current kA - -
Corresponding test frequency Hz - -
Transient Recovery Voltage required actual required aclual

values values values values
TRV psak value u, kV 34.6 341 - -
Timetrorty us 81.9 77.5 - -
Time delay t4 s - - - -
Rate-of-rise Uy / ty or U /13 kV/us 0.42 0.44 - -
Voltage yy kv - - - -
Time 4 us - - -
First peak u, kv - - -
Time 1. us - - - -
Rate of rise u/t kKV/us - - - -
Surge impedance 7, 0 - - - -
Time Delay tq us - - - -
Crest value Ut kv - - - -
Crest value U, kV - - - -
Voltage measuremenis - Dividers - -
- 4.5 MQ/ -
10 kQ
Current measurements - Shunts - -
- 37.6 UQ - -

Ay

Remarks: -
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Shest: 14

Principle Diagram of Three-phase Test Circuits
Basic Short-circuit Test Duties T10- T100 L~
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&
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Transformer
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Report No.: 0303Ra Shest; 18

Circuit-breaker

Short-Circuit Making and Breaking Tests /

Test duty: T80

Date of test: 09" January 2003

Condition of test object before test: Factory new.

Connections to test object: By means of copper bars {o the upper terminals of the

circuit-breaker, Lower terminals of the circuit-breaker short-
circuited and earthed.

Arc extinguishing medium: Vacuum
Test No. PEHLA 0303Ra 8 7
Operating sequence 0 -0.3s-CO-3min-CO
Applied voltage kv - 18.6 17.7 (
Short-circuit making current i1 - 44,2 34.7
kKA L2 - 39.2 47.0
L3 - 51.3 50.7
Short-cireuit L1 19.6 18.4 18.6
breaking current Short-circuit current kA L2 17.8 18.5 18.5
L3 i8.6 18.7 18.8
Average value kA 18.0 18.5 18.6
L1 < 20 <20 < 20
d.c. component % L2 <20 <20 <20
L3 <20 < 20 <20
Recovery voltage Lt 10.7 10.1 10.5
kv L2 10.7 101 10.4
L3 10.7 i0.2 - 10.4
Average value (phase-to-phase) KV - 18.5 17.6 18.1
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kv 33.4 33.8 35.8
Arcing time Lt 1.0 2.2 1.4 (
ms L2 6.6 7.0 8.2 '
13 7.0 7.8 8.2
Closing time ms - 64.6 65.6
Opening time ms 89.7 70.1 71.6
Result P P p
Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed
Remarks:
PEHLA 0303Ra/01; Current calibration
PEHLA 6303Ra/ 02 No-load operations before tests
PEHLA 0303Ra/ 03: Voltage calibration
. PEHLA 0303Ra /04 and 05:  Tests with reduced values , ,
*  PEHLA 0303Ra/06 and 07:  The operating devices are supplied at their minimum voltage. \
Condition of test object after test: Circuit-breaker without functional or visible change.

//M ' e 469
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Report No.:  03G3Ra Sheet: 18
Test no.
PEHLA 0303Ra /086 )

Transient Recovery Voltage, First O /f‘%
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Report No.:  (303Ra Shesl: 18
Test no.
PEHLA 0303Ra / 06 {7/

Transient Recovery Voltage, Second O %
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Tesi no.
PEHLA 0303Ra /07
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Report No.:  0303Ra Shest: 21

Testno.
PEHLA 0303Ba /07
Transieni Recovery Voltage
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  (303Ra Sheal: 22
Short-Circuit Making and Breaking Tests )
Circuit-breaker
Test duty: T100s %
Date of test: 09" January 2003
Condition of test object before test: As after test PEHLA 0303Ra / 07.
Connections to test object: By means of copper bars to the upper terminals of the

circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Arc extinguishing medium: Vacuum
Test No. PEHLA 0303Ra 10 | 11
Operating sequence 0 -0.35 - CO - 3min - CO B
Applied voliage KV . 20.6 20.3 (
Short-circuit making current 1 - 56.1 88.8
: kA L2 - 83.7 77.8
L3 - 84.7 55.6
Short-circuft 11 33.9 31.2 32.2
breaking current  Short-cirouit current kKA L2 33.3 327 32.5
L3 3256 32.9 32.1
Average value kA 33.2 323 32.3
L1 < 20 < 20 < 20
d.c. component % L2 <20 <20 <20
L3 <20 < 20 <20
Recovery voltage L1 12.0 11.0 1.3
kv L2 124 11.4 11.3
L3 12.0 11.1 ii.2
IAverage value (phase-io-phase) KV - 20.8 19.3 19.5
Transient Recovery Voltage (TRV), - - -
tirst-pole-to-clear kv 33.4 28.6 32.5
Arcing time £ 5.2 8.4 17.5 (
ms L2 10.5 8.6 10.1 '
L3 10.3 3.0 18.1
Closing time ms - 66.2 62.0
Opening time ms 68.5 70.0 73.3
Result P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed
Remarks:

PEHLA 0303Ra /08 to 10: Tests with reduced values
PEHLA 0303Ra/10and 11:  The operating devices are supplied at their minimum voltage.

Condition of test object after test: Circuit-breaker without functional or visible change, K

g /Wm i
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ReportNo.:  0303Ra Sheel: 23

Test nio.
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Report No.:  0303Ra Sheet: 24

Tesi no.
FEHLA 0303Ra/ 10
Transient Recovery Voliage, First O
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0302Ra Shest; 25

Tesino.
PEHLA 0303Ra/ 10
Transieni Recovery Voltags, Second O —
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Test no,
PEHLA 0303Ra/ 11
Transient Recovery Voltage
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Repari No.:  0303Ra Sheat: 28
Short-Circuit Making and Breaking Tests
- =L =
Circuit-breaker /
Test duty: T100a -
Date of test: 09" January 2003
Condition of test object before test: As after test PEHLA 0303Ra/ 11.
Connections to test object: By means of copper bars to the upper terminals of the

circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Are extinguishing medium: Vacuum
T est No. PEHLA 0303Ra 17 18 19
Operating sequence 0 O O
Applied voltage kv - -
Short-circuit making current L1 - - -
kA L2 - - -
L3 - - -
Short-circuit i1 30.8 31.8 31.3
breaking current Short-clrcuit current kA L2 31.5 31.8 31.9
L3 32.0 32.4 31.6
Average value kA 315 32.0 31.6
L1 24.3 <20 25.3
d.c. component % L2 22.8 32.2 <20
1.3 < 20 25.8 26.8
AL | 12.3 - -
ms L2 - 12.6 -
L3 - - 12.0
Peak last loop | 54.9 - -
kA L2 - 56.7 -
L3 - - 55.4
Recovery voltage i 11.2 11.3 11.4
kV L2 i1.7 11.5 11.0
L3 11.1 i1.2 115
Average value {phase-to-phage) KV - 19.6 19.8 19.6
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kV 33.6 33.4 316
Arcing time L1 5.0 5.6 10.3
ms L2 9.4 10.9 5.2
L3 9.4 10.7 9.6
Opening time ms 454 45.2 45.1
Result = P p

liegend: P: Positive, breakc—izr cleared or breaker closed and cleared N: Negative, breaker failed
Remarks:

PEHLA 0303Ra /1210 16: Tests for determination of the prospeciive d.c. component.
PEHLA 0303Ra/171t019: The operating devices are supplied ai their maximum voltage.

Q\\IP.‘).

b‘a(e

Condition of te7b% t aﬂeuest Circuit-breaker without functional or ws;bl
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Report No.:  0302Ra ' Sheet: 29

Test no.

PEHLA 0303Ra/ 17 %
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Sheat: 30
Test no,
PEHLA 0303Ra /17
Transient Recovery Voltage
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Report No..  0303Ra Sheal: 31

Test no.
PEHLA 0303Ra /18
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Report No.:  0303Ra Sheel: 32

Test no.
PEHLA 0303Ra/ 18

Transient Recovery Voltage
/

23

12 13 14

{ms]

10

40
0
o
-20
40

—60 -
~B0
~T60
~120
147

{Ax]

o

it

485

1y




EPEEEIER GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

ReportNo.: 0303Ra Sheat: 33

Test no.
PEHLA 0303Ra/ 19
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Report No.: 0303Ra . Sheel: 34
Test no.

PEHLA 0303Ra/ 19
Transient Recovery Voltage
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Repart Mo 0303Ra

Short-Circuit Making and Breaking Tests

Test duty:
Date of test:
Condition of test object hefore test:

Connections to fest object:

Arc extinguishing medium:

T30
10" January 2003
As after test PEHLA 0303Ra/1¢2

By means of copper bars to the upper terminals of the
circuit-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

Vacuum

Circuit-breaker

Test No. PEHLA 0303Ra 22 23
Operating sequence 0 -0.3s- CO - 83min - CO
Applied voltage kV - 19.2 18.8
Shert-circuit making current L1 - 17.7 16.0
kA L2 - 23.7 24,7
L3 - 25.7 24.0
Short-circuit L1 101 10.2 10.0
breaking current Short-circuit current kA L2 10.3 10.0 9.93
L3 10.4 10.3 10.2
Average value kA 10.2 10.2 10.1
. L1 < 20 <20 <20
d.c. component % L2 <20 <20 <20
L3 < 20 < 20 <20
Recovery voltage L1 114 10.7 10.5
kv L2 11.0 10.7 10.8
L3 11.0 10.9 10.7
Average value (phase-to-phase) KV - 18.1 18.6 18.5
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kY 34.2 32.4 31.8
Arcing time L1 7.0 7.0 7.8
ms L2 2.0 7.0 3.6
L3 7.0 2.0 8.0
Closing time ms - 54.8 65.4
Qpening time ms 66.1 68.0 68.6
Result P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed

Remarks:

PEHLA 0303Ra/20and 21:  Tesis with reduced values

PEHLA 0303Ra/ 22 and 23:  The operating devices are supplied at their minimum voltage.

1

4
i

Condition of test object after test: Gircuit-breaker without functional or visible change.
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Sheel: 36
Test no,
PEHLA 0303Ra / 22
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Rsport No.: 0303Ra Sheet: 87

Test no.
PEHLA 0303Ra /22
Transient Recovery Yoltage, First O
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Report No.:  0303Ra Sheat: 38

Test no.
PEHLA 0303Ra /22
Transient Recovery Voltage, Second Q
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Reportho.: 0303Ra
Test no.
PEHLA 0303Ra / 23
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Test no,

PEHLA 0303Ra /23
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Test duty:
Date of test:

Condition of test obiect before {est:

yhRe

Report No,:  0303Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Shorit-Circuit Making and Breaking Tests

Circuit-breaker

Connections 1o test object:

T10
10" January 2003
As after test PEHLA 0303Ra /23

By maeans of copper bars to the upper terminals of the
circult-breaker. Lower terminals of the circuit-breaker short-
circuited and earthed.

e A

Arc exiinguishing medium: Vacuum
Test No. PEHLA 0303Ra 25 26
Operating sequence 0-0.35-C0 - 3min - CO
Applied voltage kV - 19.0 18.4
Short-circuit making current L1 - 6.1 5.3
kKA L2 - 8.1 8.2
L3 - 8.6 8.5
Short-circuit : L1 3.54 3.61 3.56
breaking current Short-circuit current kKA L2 3.60 3.50 3.49
L3 3.54 3.50 3.63
Average value kA 3.56 3.54 3.56
L1 < 20 < 20 < 20
d.c. component % L2 <20 <20 <20
L3 <20 <20 < 20
Recovery vollage L1 10.9 10.8 9.87
kv L2 10.8 11.0 i1.2
L3 111 10.8 10.8
Average value (phase-io-phase) kY 18.9 18.8 18.8
[Transient Recovery Voltage (TRY), - - -
first-pole-fo-clear kV 36.6 31.8 33.1
Arcing time | 8.0 7.5 7.6
ms L2 3.0 7.5 2.8
' L3 8.0 2.5 7.8
Closing time ms - 64.0 67.0
Opening time ms 85.0 67.0 687.5
Result P P P

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed

Remarks:

PEHLA 0303Ra / 24:
PEHLA 0303Ra/ 25 and 26:

4
i

£

Test with reduced values
The operating devices are supplied at thelr minimum voltage.

Condition of test object after iest: Circuit-breaker without functional or visible change.
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Report No.: 0303Ra Sheat: 42

Test no.
PEHLA 0303Ra /25
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ERERGHE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0303Ra Sheet: 43

Test no.
PEHLA 0303Ra/ 25
Transieni Recovery Vollage, First O
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EPEEHAY GESELLSGHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUEUNGEN
Report No.:  0303Ra Sheal: 44
Test no.

PEHLA 0303Ra /25
Transient Recovery Voltage, Second O
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PIEFES  GESELLSCHAFT FUR ELEKTRISCHE HOGHLEISTUNGSPRUFUNGEN

Report No.:  0303Ra Shest: 45

Test no.
PEHLA 0303Ra/ 26
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PERLEMA  GESELLSCHAFT FUR ELEKTRISCHE HOGHLEISTUNGSPRUFUNGEN

ReportNo.:  0303Ra Sheal: 47

Short-Circuit Making and Breaking Tests

Circuit-breaker

Test duty: Double-earth fault test
Date of test: 10" January 2003

Condition of test obiect before test: As after test PEHILA 0303Ra/ 28

Connections to test object: Phase L3 of the Test Laboratory connected by means of a
copper bar o the upper terminal of phase L3 of the clrcuit-
breaker, lower terminal of phase L3 of the circuit-breaker
connected to phase L1 of the laboralory.

Arc extinguishing medium: Vacuum
Test No. PEHLA 0303Ra 33 - -
Operaiing sequence G - -
Applied voltage kV - - s
Short-cireuit making current L1 - - -
kA L2 - - -
L3 - - -
Shart-circuit L1 27.8 - -
breaking current Short-circuit current kKA L2 - - -
13 - - -
Average value kA - - -
L1 <20 - -
d.c. component % L2 - - -
L3 - - -
Recovery voltage L 18.7 - -
kv L2 - - -
L3 - - -
Average value (phase-to-phase) A - - -
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kV 32.8 L - -
Arcing time L 111 - -
ms L2 - - -
L3 - - -
Opening time ms 46.8 - -
Result P - -

Legend: P: Positive, breaker cleared or breaker closed and cleared N: Negative, breaker failed
Remarks:

PEHLA 0303Ra /27 to 32: Tests with reduced values
PEHLA 0303Ra/ 33: The operating devices are supplied at their rated voltage.

i !

Condition of test object after test: Circuit-breaker without functional or visible change.

Power frequency withstand voltage test at 38 kV — 1 min successfully performed after test PEALA
0303Ra/ 32,
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Test no.
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Test no.
PEHLA 0303Ra / 33
Transient Recovary Voltage
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PREsBEEEY  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0303Ra

" Actual Values of No-load Operations

Sheatl: 50

Rated supply voltage of closing coik: 220V DC /_‘i/
Rated supply voltage of opening coil: 220V DC -
Operation Voltage Closing Voltage Opsening
closing coil time opsning coil fime
(V) (ms) v} {ms)
Before basic shori-circuit test duties
Test 0303Ra /002 0O- - -~ 220 486.4
GO 220 58.9 220 46.9
Test 0303Ra / 02A O- - - 154 79.1
CO 187 62.9 154 78.7
Test 0303Ra /028 O- - - 242 43.7
cOo 242 56.5 242 441
After double-earth fault test
Test 0303Ra /034 O- - - 220 45.3
CO 220 60.1 220 48.3
Test 0303Ra / 34A O- -- == 154 70.7
cO 187 64.8 154 73.8
Test 0303Ra /348 C- -- -- 242 43.2
CO 242 57.7 242 441
Measurement of the Resistance
Ambient air temperature: =18 °C
Resistance of the pole parts
519}
L1 L2 13
Before tes! 0303Ra /004 12.3 12,7 12.1
Aftertest . 0303Ra/034 18.8 . 17.8 17.8

{Ths resistance values fulfit the requirements of STL-Guide to IEC58: 4th Edition: 1987, Amendment Slip No. 2).

Remarks:

Resistance measurement at direct current of: 50 A
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Test no.
PEHLA 0303Ra /02

(
(
[N
0 iy f%/fmmnw




B E RO

Report No.:

0303Ra

Test no.
PEHLA 0303Ra/02A

................................. 3

................................ g

................................ 3

..................... g
.................... g’g‘ S P g:g B T o Th EEEEE g
--------------------------------- ﬁ T R ST T PYTFEPRYN g T T P g
................... T I TSSUUSTORUUUUURUUN NN SOV IUOVRIO S S -
-------------------------------- 2 semsvarmrrrsmsscamrnusnenfacnanaas 3 N ] T g
.............................. P SUUUSUUUPUUUNUN SVOUSUORS I SN OUUHUVUURPRUUPN PRIt OBt £
................................ § TS ELr e TS g N LIS O §
................................ T STSUIUOUUR SOV SOOI JURDN B
SRR U T URUUU PR SY, S g
SOV I S OORU VRSSO U g
DT IS £ cmeeccermreecneenees I g
................................. 2 N ST LIorte 1 PREPUSE RIS - g
............................ " e g s
................................ POV SRUURUS IS FRVOUUURRUONS N RO P
................................. VT UUNSUSUUIN NESVUUUIOS 'SRUNSUGUUIDIURIY SUPURIOR S0 P
................................ P UTUUUVUVURSIUUE HURHURIION FSOURIRURURIUOO SIS IO P
YEEEEEEEN ' EEEEREEEN $ F E F R & 5 & 7

& 14} [x
10.1.2003

T

/

——

——

M

.

P

GESELLSGHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

fmpec]

505



/y

REMHLR

4303Ra

Report No.:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test 0.

PEHLA 0303Ra/02B

................................ g R e 1.1
............. g T PP S, g
................................ ﬁ L QU SRR s
................................ 2 § OSSO BIRS | - E
................................ § [ROR RSERU SR E
................................ g —hreeraveascrarvrsecaaeanbrrrrerar ﬁ
................................ g S E
................................ § SOURUSRURUBUYON SUVORIN -
-------------------------------- E By Ry} SR ﬁ
................................ 2 SRR S P
................................ g F TSP PP g
................................. g
................................. B_
.................................. 8
---------------------------------- g
.................................. 7
.................................. a
' EEEEEEEE RN EEEEEEN
¢ "
1042003
E i

L

{?P i f'ﬁj

"‘ i'lllv re !

Shest: 53

506




FEREEILLY GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  030G3Ra Sheat: 54

Tesi no.
PEMLA 0303Ra/34
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Photo No. 01
Before Test 02303Ra/ 04

Photo No. 02
Before Test 0303Ra /04
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Shest: 58

Photo No. 03
After Test 0303Ra /26

Photo No. 04
----- — Alter Test 0303Ra / 26
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Photo No. 05
Before Test 0303Ra/ 30

Phoio No. 08
Before Test 0303Ra/ 30
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m,m ABB Calor Emag AB EP EB
j70[R2  Laboratories FREDEP

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 1
Issued by an Accredited Labioratory
corfesponding to EN 45001 Copy-No. 1e
Test Object 4-panel metal-clad air-insulated switchgear type Z51.2 - 12 kV

consisting of
- feeder panel 2000 A with vacuum circuit-breaker type VD4P 1220-31
- feeder panel 2500 A with vacuum circuit-breaker type VD4P 1225-37
- feeder panel 1600 A with vacuum circuit-breaker typs VD4P 1216-31,
- feeder panel 630 A with vacuum circuit-breaker type VD4P 1206-31
mayx. ambient temperature 9ymay = 40 °C,

: - Rated voitage u 12 kv

( Rated normal surrent panel ln 2500/630 A
Rated frequency f 50 Hz
Rated shori-time withstand current Iy 318 kA
Rated peak withstand current lp 80 kA
Rated duration of short-circuit current tin 3 s
Rated short-circuit breaking capacity at 12 kV 1 35 KA
Max. ambient temperature 8y 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Tests performed  Three-phase temperature-rise test at the rated currents of 2500/ 630 A at
a power frequency of 50 Hz.
Measuring of the resistances of the main circuit.

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

Test Results The 4-panel ZS1.2-type arrangement passed the above mentioned tests
successfully. The respective requirements are met. The test results are
tabulated on sheets 23 to 28,

Test Date May 31" - June 01%, 2000

Client mag Mittelspannung GmbH, D-40472 Ratingen, Germany

March 20" 2001
Date of Issue

Laboratory Manager

Total Number of Sheets: 33 Sheets (Test Report) ;;1“
This test report refers exclusively o the object fested. ABB Czlor Emag Laboralories R areé aocordmg th
ABB Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under R;/g 7
1o DIN IS0 9001 by DQS under Reg. No. 373-02
With the exception of the cover sheet and any subsequent sheets mentioned thereon, this docurment may not be par[ly oopied wilh e sent of ABB
Calor Emag Mittelspannung GmbX Ralmgen o TpCefinan =
_________ o \

ABBS Calor Emag Mitelspannung Gran R . Dberhausener Strake 33 i‘\ C?j Phoe + 49 Gﬁ 102 12-1905
High-Power Testing Laboratory i G 40472 Raungen RN 'fog_a ,3,4_5,} 2702121713
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i ABB Calor Emag g& l; EQ
b ~~L2  Laboratories FREDEP

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 1
Issued by an Accredited Lahoratory
corresponding fo EN 45001 Copy-No. Qe
Test Object 4-panel metal-clad air-insulated switchgear type ZS1.2 = 12 kV
consisting of —
- feeder panel 2000 A with vacuum circuit-breaker type VD4P 1220-
- feeder panel 2500 A with vacuum circuit-breaker type VD4P 1225-31
- feeder panel 1600 A with vacuum circuit-breaker type VD4P 1216-31,
- feeder panel 630 A with vacuum circuit-breaker type VD4P 1206-31
max. amblent temperature $yma = 40 °C,
Rated voltage U 12 kv 7
Rated normal current panel Iy 2500/630 A (
Rated frequency f 50 Hz
Rated short-time withstand current Iy 315 kA
Rated peak withstand current b 80 KA
Rated duration of short-circuit current tin 3 s
Rated short-circuit breaking capacity at 12 kV Iy 315 kA
Max. ambient temperature 9y 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Tests performed  Three-phase temperature-rise test at the rated currents of 2500 7 630 A at
a power frequency of 50 Hz.
Measuring of the resistances of the main circuit.

Test Specification IEC Standard 60694/2™ Ed./1 996-5, clause 6.4 and 8.5
[EC Standard 80298/3" Ed./1990-12, clause 6.3 and 6.4

. Test Results The 4-panel Z51.2-type arrangement passed the above mentioned tests (
successfully. The respective requirements are met. The test resuits are
tabulated on sheets 23 to 28.

Test Date May 31" - June 01%, 2000

Client ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
March 20", 2001 ..

Date of Issue Laboratory Manager Test Engﬁfeﬁer
Total Number of Sheets: 33 Sheets (Test Report) 2

This test report refers exclusively to the object tested. ABB Cator Emag Laboralories Ralingen are actedited acco?pin‘g to
ABB Calor Ernag Miltelspannung GmbH is cerlified according EN 45001 by DATech under Reyo@é‘r(, Pl 03\2!93 .
1o DIN 1SC 8001 by DGS under Reg. No. 373-02 R /

With the exception of the cover sheet and any subsequent sheets mentioned thereon, this document may not be paﬂ\ér’c’.opqed withgirt wn }e sent of ABB

Calor Emag Mittefspannung GmbH Ratingen,

f 3 4
. Ji " ! A
ABB Calor Emag Mittelspannung GmbH Ralingen _ ~-Oberhausener Sirake 33 A ‘ﬁo ] +f39 O)JZ 02 12.1905
\

High-Power Testing Laboratory ﬂf{)tﬁ?z Ratingen \\ a +4 8‘}\ 0212-1743
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j~~>[2 Laboratories 5% EP B
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 2
Issued by an Accredited Laboratory
correspording to EN 45001
Table of Contents Z
Shesat No. s
Cover sheet 1 /Cf
Table of Contents 2
Teachnical Data of Test Object 31010
List of Drawings 11
Drawing No. GCE8010452R0112 (Switchgear 12 kV, PW 1000) 12
Drawing No. GCEB010450R0101 {cubicle; < 1000 A, T. 650) 13
Drawing No. GCE7009251R1178 (Einschub fur ZS1.2 VD4P) 14
Drawing No. GCE7002291R0150 (draw-out VD4P, 12/17.5kV, Z51.2) 15
Drawing No. GCE7005745R0122 (pole VM1, 12 kv, 2000 A} 16
Drawing No. GCE7003979R0104 (pole compl. Vi1, 12 kv, 1250 A} 17
Test Arrangemeant and Measurement Points for Temperatures and
Resistances of the Busbars 18
Measurement Points for Temperatures and Resistances of the Feeder Panel 2 19
Measurement Points for Temperatures and Resistances of the Feeder Panel 4 20
Measurement Points for Temperatures of the Circuit-Breaker Poles Panel 2 21
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~ ABB Calor Emag
Laboratories

AR HP
FAREP

TEST REPORT No.

Issued by an Accredited Laboratory
corresponding to EN 45001

HZ 147 E 10

Sheet 3

Test Object:
Type:
Manufacturer:
Serial-No.:
Drawing No.:

Z81.2

Technical Data of Test Object

Switchgear —~ Feeder Panel 1
Ratings assigned by the manufacturer

Rated voltage
Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency

Rated normal current of bushar
Rated normal current of feeder

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit

Insulating medium
Rated functional pressure {abs. / 20°C)
Minimum functional pressure (abs. / 20°C})

Permissible values for internal arc faults:
Peak current
Short-time current
Duration of short-circuit

Max. ambient air temperature

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
7550027/2011/00 (switchgear)
GCE8010452R0111

Year of manufacture:

kv
kv

12
75

28
50 Hz

2500
2000

80
31.5
3

air / vacuum

- kPa
- kPa

°C

The above mentioned switchgear panel is fully described by 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 60 W.

Metal-clad air-insulated switchgear panel with vacuum circuit-breaker type VD4P

2000

T i

Current transformer:
Manufacturer Type Year of manufacture Insulation class
WIRGES GmbH ASS 12-20 |2000 E
Voltages Frequency |Sort-time withst. current | Peak withstand current
12/28/975 kv 50 Hz 315kA/3s 80 kA N
Serial Nos. L1 166472 L2 167473; L3 1668474 //
Core 1 2000/5 A; 16 VA, accuracy class 1 R
Core 2 2000/ 5 A; 15 VA, 5P 10 ASEE AN
o e gy =
73 NF
Date of receipt of test object: 19" May 2000 ;‘fﬂ’ o 0
[ I YRR (s =
W0 b
! ’ /,:[}p(F/ !’}JJJ /] ﬁ{ / \\S\%E_cun&‘f.
Tl AT PR E —er e
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s ABB Calor Emag b ER
[R2  Laboratories FREPDEPD

. Reg.-Nr.

DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 4
Issued by an Accredited Laboratory
carresponding to EN 45001
Technical Data of Test Object
Switchgear — Feeder Panel 2
Ratings assigned by the manufacturer
Test Object: Metal-clad air-insulated switchgear pane! with vacuum circuit-breaker type VD4R
Type: Z51.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7550027/2012/00 {switchgear) Year of manufacture: 2000
Drawing No.: GCE8010452R0112
Rated voltage 12 kV
Rated lightning impulse withstand veitage 75 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 28 kV
Rated frequency 50 Hz
Rated normal current of bushar 2500 A
Rated normal current of feeder 2500 A
Rated peak withstand current 80 kA
Rated short-time withstand current 315 kA
Rated duration of short-circuit 3s
Insulating medium air / vacuum
Rated functional pressure (abs. / 20°C) - kPa
Minimum functicnal pressure (abs. / 20°C) - kPa

Permissible values for internal arc faulits:

Peak current . 80 kA
Short-time current 31.5 KA
Duration of short-circuit 1s
Max. ambient air temperature 40 °C

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

Essential characteristics and installed devices:

The power loss of the controlgear in the low vollage compartment was simulated by a healing resistor of 60 W.

Current transformer:

Manufacturer Type - | Year of manufacture Insulation class
WIRGES GmbH ASS 12-20 | 2000 E

Voltages Frequency | Sort-time withst. current | Peak withstand current
12/28/975 kV 50 Hz 315kA/3s BO kA

Serial Nos. L1 166479 L2 167480, L3 166481

Core1 2500/ 5 A; 15 VA, accuracy class 1

Core 2 2500/5 A; 15 VA, 5P 10

Date of receipt of test object: 19‘“ May 2000

Wf/ ) Jﬁﬁu

’ ""l{u,”

517



Dawtscher
+ Aklredilerungs
Ret

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

ABB Calor Emag
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TEST REPORT No.

Issued by an Accredited Laboratory
corresponding to EN 45601

HZ 147 E 10

Technical Data of Test Object

Switchgear — Feeder Panel 3
Ratings assigned by the manufacturer

Test Object:
Type: £81.2
Manufacturer:
Serial-No.: 7550027/2007/00 (switchgear)
Drawing No.:. GCEBO10452R0103
Rated voltage

Rated lightning impulse withstand voitage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency

Rated normal cuirent of busbar
Rated normal current of feeder

Rated peak withstand current
Rated short-time withstand current
- Rated duration of short-circuit

Insulating medium
Rated functional pressure {abs. / 20°C)
Minimum functional pressure (abs. / 20°C)

Permissible values for internal arc faults:
Peak current
Short-time current
Duration of short-circuit

Max. ambient air temperature

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Year of manufacture:

12 kV
75 kV
- kv
28 kv

50 Hz

2500
1600

A
A
80 kA
316 kA
3 s

air / vacuum
- kPa
- kPa

53

40 °C

The above mentioned switchgear panel is fuily described by 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 60 W.

Current transformer:

2000

Manufacturer Type Year of manufacture Insulation class
WIRGES GmbH ASS 12-20 12000 E

Voltages Frequency |Sort-time withst. current | Peak withstand current {\
12/28/975 kV 50Hz 31.5kA/3s 80 kA

Serial Nos. L1 166458 L2 167459; L3 166460

Core 1 1600/ 5 A; 15 VA, accuracy class 1

Core 2 1600/ 5 A; 15 VA, 5P 10 /t i ,,‘\L

Date of receipt of test ohject: 19 May 2000

/ Wﬁ[ [ !)ﬂ ‘f i Lfﬁr‘
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Metal-clad air-insulated switchgear panel with vacuum circuit-breaker type VD4P
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 6
{ssued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object ,
Switchgear — Feeder Panel 4 /é/
Ratings assigned by the manufacturer _ =

Test Object: Metal-clad air-insulated swilchgear panel with vacuum circuit-breaker type VD4P
Type: Z31.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7550027/2003/00 (switchgear) Year of manufacture: 2000
Drawing No.: GCE8010450R0101

Rated voltage 12 kV

Rated lightning impulse withstand voltage 75 kV

Rated switching impulse withstand voltage - kv

Rated power frequency withstand voltage 28 kV

Rated frequency 50 Hz

Rated normal current of busbar 2500 A

Rated normal current of feeder 630 A

Rated peak withstand current 80 kA

Rated short-time withstand current 31.5 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 80 KA

Short-time current 31.56 KA

Duration of short-circuit 1 s

Max. ambient air temperature 40 °C

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

Essential characteristics and instailed devices:

in order to generate the power losses of the 630 A current transformers a heat power of 5 W was feeded to
each c.t,. The heating resistors were adhered on the surface of each ¢.t.

The power loss of the controlgear in the low voltage compartment was simulated by a heating resistor of 60 W.

Current transformer:

Manufacturer Type Year of manufacture Insulation class
ABB EJF Czech Republic [ TPU 43.11 2000 E
Voltages Frequency | Sort-time withst. current | Peak with&fand cifrgent
12/28/95 kV 50 Hz 31.5kA/3s 80 KA . /@ — 7/7;,\
Serial Nos. L1 957055 L2 957056, L3 957057 yui N \
Core 1 1250 / 5 A; 15 VA, accuracy class 0.5 i e ; L .r;
Core 2 1250/ 5 A; 15 VA, accuracy class 5P \ / /Q} /
Date of receipt of test object: 19" M éZODCL ________ ' N J;“f,‘? /

0L e

]
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HZ 147 E 10

Sheet 7

Test Object:
Type:
Manufacturer:
Serial-No.:
Drawing No.:

Vacuum Iinterrupter:

Drawing No.:

Technical Data of Test Object

Switching Device — Circuit-Breaker in Feeder Panel 1
Ratings assigned by the manufacturer

Vacuum circuit-breaker {(draw-out unit)

VD4P 1220-31

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

7007054/4001/00

GCE7000162R 1173 (circuit-breaker)
Type: VG4-S L1: No. 1115, L2: No. 11186, L3: No. 1117

GCE7005745R0122 {pole part)

Rated voltage

Rated lightning impulse withstand voltage
Rated switching impuise withstand voitage
Rated power frequency withstand voltage
Rated frequency

Rated normal current

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking current
D.C. component
Rated short-circuit making current
Rated transient recovery voltage:
Peak value
Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Rated pressure / Minimal pressure (20 °C)
insulating medium
Rated pressure / Minimal pressure (20 °C)
Driving mechanism
Rated pressure / Minimal pressure (20 °C)
Number of poles
Number of units per pole
Rated opening time
Rated closing time
Rated voltage of trip coil
Rated voltage of closing coil
Rated supply voltage
Rated frequency of supply voltage
Further specifications:

Max. ambient akr temperature

Essential characteristics:

The breaker was switched off and in El_i_:_sconnecting position during the test.

Date of receipt of test object: 19"[@956’0‘{8 {7}‘ %g ?

—

Wi

12
75
28
50
2000

80
31.5
3
31.5
30
80

20.6
0.34
1.5

Year of manufacture: 2000

kv
kV/us

0-0.3 s —<CO-3 min-CO

vacuim

3

1

<45
approx. 60
220

220

220

ka
kPa

kPa
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 8
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker in Feeder 2
Ratings assigned by the manufacturer
Test Object: Vacuum circuit-breaker {draw-out unit)
Type: VD4F 1225-31
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7007054/4005/00 Year of manufacture: 2000
Drawing No.: GCE7000162R01178 (circuit-breaker) P=275
Vacuum interrupter: Type: VG4-S L1: No. 1172, L2: No. 1173, L3: No. 1110
Drawing No.: GCE7005745R0122 (pole part)
Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 KV
Rated switching impulse withstand voltage - KV
Rated power frequency withstand volitage 28 kV
Rated frequency 50 Hz
Rated normail current 2500 A
Rated peak withstand current 80 kA
Rated short-time withstand current 315 kA
Rated duration of short-circuit 3 s
Rated shert-circuit breaking current 31.5 kA
D.C. component 30 %
Rated short-circuit making current 80 kA
Rated transient recovery voltage:
Peak value 206 kV
Rate of rise 0.34 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 § -CO-3 min-CO
Arc extinguishing medium vacuum
Rated pressure / Minimal pressure (20 °C) - kPa
Insulating medium
Rated pressure / Minimal pressure (20 °C) - kPa
Driving mechanism
Rated pressure / Minimal pressure (20 °C} - kPa
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 coll 220 Vv-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature
b
Essential characteristics:
. [ /

Date of receipt of test object: wﬂwﬂ lﬁlé"i}{y!ﬁj ﬂ;’ﬁﬁg ]

R Vgl
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corresponding to EN 45001

HZ 147 E 10

Sheet 9

Test Object:
Type:

Manufacturer;

Serial-No.:
Drawing No.:

Vacuum interruptar;

Drawing No.:

Technical Data of Test Object

Switching Device — Circuit-Breaker in Feeder Panel 3

Ratings assigned by the manufacturer

Vacuum circuit-breaker (draw-out unit)

VD4P 1216-31

<

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

7007054/4004/00

GCE7000162R1172 (circuit-breaker) P=210
Type: VG4-S L1: No. 1128, L2: No. 1109, L3: No. 1125

GCE7005745R0122 (pole part)

Rated voltage

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage
Rated frequency

Rated normal current

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking currant
D.C. component
Rated short-circuit making current
Rated transient recovery voltage:
Peak value
Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Rated pressure / Minimal pressure (20 °C)
Insulating medium _
Rated pressure / Minimal pressure (20 °C)
Driving mechanism
Rated pressure / Minimal pressure (20 °C)
Number of poles
Number of units per pole
Rated opening time
Rated closing time
Rated voltage of trip coil
Rated voltags of closing coil
Rated supply voltage
Rated frequency of supply voltage
Further specifications:

Max. ambient air temperature

Essential characteristics;

The breaker was switched off and in disconnecting position during the test.

_ Date of receipt of test object: 19" rv/\
Nty

e SN

.. ﬂl’ ‘*ﬂj

Gl TSN, "l

Year of manufacture:

12
75
28
50
1600

80
31.5
3
31.56
30
80

-206
0.34
1.5

2000

kv
KVius

0-0.3 5 ~-CO-3 min-CO

vacuum

3
4

545
approx. 60
220
220
220

kPa
kPa

kPa
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Essential characteristics:

Date of receipt of test object!

May 2000 e
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 10
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker in Feeder Panel 4
Ratings assigned by the manufacturer
Test Ohject: Vacuum circuit-breaker (draw-out unit) i
Type: VD4P 1208-31
Manufacturer: ABB Calor Emag Mittelspannung GmbH, Ratingen, Germany
Serial-No.: 7006082/14002/99 Year of manufacture: 1999
Drawing No.: GCE7002291R0150 (circuit-breaker) P=150
( Vacuum interrupter; Type VG4-S L1: No. 55830, L2: No. 55838, L3: No. 55829
Drawing No.: GCE7003979R0104 {pole part)
Rated voltage 12 kv
Rated lightning impulse withstand voltage 75 kV
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 28 kV
Rated frequency 50 Hz
Rated normal current 630 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 315 kA
D.C. component 30 %
Rated short-circuit making current 80 KA
Rated transient recovery voltage:
Peak value 206 kv
Rate of rise 0.34 kV/ius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 5 ~CO-3 min-CO
Arc extinguishing medium vacuum
Rated pressure / Minimal pressure (20 °C) - kPa
insulating medium
Rated pressure / Minimal pressure (20 °C) - kPa
Driving mechanism
Rated pressure / Minimal pressure (20 °C) - kPa
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 v-DC
Rated frequency of supply voltage : - Hz
Further specifications:
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 fu
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.

Description

GCE8010452R0112 index 00

Switchgear 12 kV, PW1000

GCE8010450R0101 index 00

Cubicle 12 kV, <1000 A; T. 650

GCE7000162R1178 index 00

Einschub fir ZS1.2, VD4-P

GCE7002291R0150 index 00

Draw-out VD4P 12/17.5 kV, ZS1.2

GCE7005745R0102 index 05

Pole compl. VM1 12 kV, 2000 A

GCE7003979R0104 index 05

Pole compl. VM1 12 kV, 1250 A
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Feeder Panel {Panel 2)
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Feeder Panel (Panel 4)
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Issued by an Accredited Laboratory
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Circuit-Breaker (Panel 2) )
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Test Arrangement and Measurement Points for Temperatures and Resis-
tances of the Busbhars

/
2x80x10 mm>  polystyrol 30 mm (
@ ' S04, panel 4
o o outgoing
" 1 x 80 X 10[mm?
S |
' i I panel 3
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L 2 feeder

Ix80x10mm
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2 x 80x 8 mm? polystyrol 30 mm
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Measurement Points for Temperatures and Resistances of the
Feeder Panel (Panel 2}
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Measurement Points for Temperatures and Resistances of

Feeder Panel (Panel 4)
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Measurement Points for Temperatures of the Circuit-Breaker Poles
Panel 2

””' f'fmu Jré

towa il‘nn;

/ - 534




jf w==..  ABB Calor Emag 2 EP ER
b4<=~[=2 Laboratories FREDED
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 22

Issued by an Accredited Laboratory
corresponding to EN 45001

Measurement Points for Temperatures of the Circuit-Breaker Poles

Panel 4
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Measurement of the Resistance of the Main Circuit

Date of test: 31* May 2000 - before temperature rise test /’é—f‘—'

01* June 2000 - after temperature rise test

Condition of test object before test: factory new panels

Ambient air temperature: before temperature rise test 21 °C
after temperature rise test 22 °C

Measurement Resistance of the main circuit
between points Vlg]
( see sheet 20-22) L1 L2 L3

beforefafter” | beforefafter” | before/after”
2-14 (panel2) | 53.7/635 | 522/520 | 50.6/50.3
14 - 26 (panel 4) 110/ 109 104 /103 04.0/93.8

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

oy
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Temperature Rise Test

Date of test: 31% May and 01 June 2000 ;

Condition of test object before test: factory new panels -
Connections to test object: feeder:

two bars 100x10 mm?® Cu, length about 2 m outside the pane! and
three bars 80x10 mm? Cu, length about 0.8 m inside the panel

neutral points:

1. cable terminal of feeder panet 4 with one bar 80x10 mm? Cu,
length about 0.4

2. extended busbar of panel 4 with two bars 80x10 mm? Cu

Duration of test: 10 h
Ambient air temperature: 286 °C
Test current: see below A
Test frequency 50 Hz

Distribution of the currents of the panels:

Py

panel or bushar current in A

phase L1 | phasel2 | phase L3 |average value
panel 2, feeder 2000 A 2504 2498 2507 2503
bushar panel 2 - 4 2504 2498 2507 2503
panel 4, outgoing 6300 A 880 667 668 675
Remarks:

1. The permitted temperature rises are valid for an ambient air temperature of 40 °C.

The distribution of the currents at the busbar connections of the feeder panel 4 was done by using iron
cores over the extended busbar. _

3. The side walls of the panels and the extended busbars were covered by expanded polystyrene sheets of
30 mm thickness.

4. 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.

5. The circuit breakers of the panels 1 and 3 were switched off and in disconnected position,
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Continuation from sheet 25 /éﬁ
Measuring | Description of measuring point|  Kind of measuring Final Permitted
point point temperature | temperature
{see sheet rise rise
18 - 23) K K
Front door top Access. part expected
31 - cable comp. panet 2 fo be touched in nor- 3.7 30
mal operation
Front door top Access. part expected
32 - ¢.b. comp. panel 2 to be touched in nor- 57 30
mal operation
Front door top Access. part expected
33 - low volt. comp. pan. 2 to be touched in nor- 12.0 30
mal operaticn
Rear wall top Accessible part
34 - panel 2 which need not to be 16.9 40
touched in normal op.
Front door top Access. part expected
35 - cable comp. panel 4 to be touched in nor- 2.7 30
mal operation
Front door top Access. part expected
36 - ¢.b. comp. panel 4 to be touched in nor- 6.6 30
mal operation
Front door top Access. part expected
37 - low volt. comp. pan. 4 to be touched in nor- 11.0 30
mal operation
Rear wall top Accessible part
38 - panet 4 which need not to be 8.7 40
touched in normal op.

[y
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Temperature rises of the Upper Pole Terminal of C.B. Panel 2 and

Upper Disconnecting Contact of Panel 4
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Test Ohject

Manufacturer

Tests performed

Test Specification

Test Resuits

Test Date

Client

12 February 2002
Date of Issue

Three-panel arrangement of metal-clad, air insutated switchgear
type Z51.2 (650 mm, 1000 mm, 800 mm width) equipped with
bushing plates

3

Rated voltage Ur

Rated normal current L 1000/1600/1600 A//‘
Rated frequency fr 50/60 Hz

Rated short-time withstand current I 31.5 kA

Rated peak withstand current Iy 80 kA

Rated duration of short-circuit current ty 3 s

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

Testing of the behaviour of the metal-clad switchgear under conditions of
arcing due to internal faults with 31.5 kA - 1.0 s in different compartments
of the three panels. For further details see sheet-no. 2 to 5.

The test has been carried out in accordance with the client’s
instructions. Test procedure and test parameters were based on

IEC 60298/3rd Ed/1990-12, Clause 8.108, 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 only).

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. 2 to 5 and 19 to 25.

04" to 12" July 2000

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

A3

Andreas Brandt
Test Engineer

Dr. Stefan Gottlich

Laboratory Manager

Total Number of Sheets:

34 Sheets 11 Oszillograms

This test raport refers exclusively to the object tested.
ABB Calor Emag Mittelspannung GmbH is cerlified according
to DIN 1SQ 8001 by OGS under Reg. No. 373-02

ABB Calor Emag Laboratories Ratingen are lqd;l &% m; 1o
EN 45001 by DATech under Reg.No. DAT -

With the exception of the cover sheel and any subsequent sheets mentioned thereon, this document may not be partly copied wi
ABB Calor Emag Mitlelspannung GmbH Ratingen.

AREB Calor Emag Mittelspannung GmbH Ratingen

High-Power Testing Laboratory

d

f’ ul'i-m%le consenl bf

i :_‘ oL Tl E
\ (0) 21 021
\ Gk (0)21 02

Phone
Fax

&

) o ”T./,.

Oberhausener Stralle 33
40472 Ratingen, Deutschland
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Comments on Test Arrangement and on the Test 2

The test object was a three-panel arrangement of a metal-clad, air insulated switchgear type%’

781.2 for 12 kV, consisting of a 650 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 refief
took place by a top mounted pressure relief duct overcoming 1800 mm at the side wall of the left-
handed panel.

Each panel was equifped 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 240 mm® through
the closed bottom of the centre panel.

For all tests black cretonne indicators (cotton fabric approximately 150 g/mz) were placed in
front of and on both sides 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 frames/s.

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

Test-no.: HZ 146 L 02/03 Internal arcing test in the cable compartment of the left-handed panel
(650 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the cable

terminals,

Peak short-circuit current; 72.5 KA

Short-circuit current: 30.6 kKA - 1.05 s equivalent to 31.5 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 146 L 02/ 05 internal arcing test in the cable compartment of the right-handed
panel (800 mm widthy), ignition of arc three-phase by means of a copper wire @ 0.5 mm at the
cable terminals.

Peak short-circuit current; 77.3 kA
Short-circuit current: 31.5 kA - 1.05 s equivalent to 31.5 kA - 1.05 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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Test-no.: HZ 146 L 02 /06 Internal arcing test in the circuit-breaker compartment of the left-
handed panel {850 mm width), ignition of arc three-phase by means of a copper wire & 0.5 across
the upper contact arms of the circuit-breaker.

Test Results:

Peak short-circuit current: 79.3 kKA
Short-circuit current: 31.5 kA - 1.05 5 equivalentto 31.5 kA-1.05 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 146 L 02/ 07 Internal arcing test in the busbar 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

bushars.
Peak short-circuit current: 78.8 KA
Short-circuit current: 31.6 kA - 1.05 s equivalent to 31.5 kKA-1.05s

Assessment of the test:

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

e 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 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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Test Results: /J—é’p

Test-no.: HZ 146 L 02/ 08 Internal arcing test in the busbar compartment of the centre panel
(1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 across the busbars.

Peak short-circuit current: 77.3 kA
Short-circuit current: 31.5 kA - 1.05 s equivalent to 31.5 kA 1.05s

Assessment of the test:
» Correcily secured doors, covers, etc. did not open (Criterion No. 1). (
o 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 horizontafly did not ignite (Criterion No. 5).
« All earthing connections were still effective (Criterion No. 8).

Test-no.: HZ 146 L 02/ 09 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 lower contact arms of the circuit-breaker.

Peak short-circuit current: 77.2 KA
Short-circuit current: 31.3 kA - 1.05 s equivalentto 31.5 kA-1.04 s

Assessment of the test:
+ Correctly secured doors, covers, ete, did not open (Criterion No. 1). (
» Paits 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 é
Extraction of IEC 60298/3rd Ed/1980-12, Annex AA g

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, eic.

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. &

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.

Crite\rion No. 6

Whether all earthing connections are still effective.

Remark:

When the PEHLA-Recommendation No. 4 is stated under Test Specmcation |r>rthe‘T _st Report the
results of each test were assessed by all six criteria. PO
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Participants of the Tests (;
Client: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,

Deutschland

Representatives of the client:

Mr. Aufermann ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Mr. Groll ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Mr. Martschat ABB Calor Emag Mitte!spannung GmbH, 40472 Ratingen,
Deutschiand
Dept. EA

Representatives of the laboratory:

Mr. Dr. Géttlich ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. LL

Test Engineer:

Mr. Strathmann ABB Calor Emag Mittelspannung GmbH, 40472 Rafingen,
Deutschland
Dept. LL
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Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switchgear (left-handed)
Test Object: Metal-clad, air insulated switchgear
Type: ZS81.2, 650 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2001/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 12

Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kV
Rated power frequency withstand voltage 28 kv
Rated frequency ~ 50/60 Hz
Rated current {busbar) 2000 A
Rated current (tee-off) 1000 A
Rated short-circuit peak withstand current 80 kA
Rated short-time withstand current 315 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 B0 kA
Short-time withstand current 31.5 kA
Short-circuit duration 1 s

Additional specifications and data:
¢ busbars 2x 80 mm x 10 mm /R 5 mm, Cu, bare
o« tee-off bars 1 x 80 mm x 10 mm/ R 5 mm, Cu, bare

Date of receipt of test object: 3" July 2000
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Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear (centre)
Test Object: Metal-clad, air insulated switchgear

Type: ZS1.2, 1000 mm width

Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland

Serial-No.: 7550027/2009/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 12

Rated voltage 12
Rated lightning impulse withstand voltage 75
Rated power frequency withstand voitage 28
Rated frequency 50/60
Rated current (busbar) 2000
Rated current (tee-off) 1600
Rated short-circuit peak withstand current 80
Rated short-time withstand current 315
Rated short-circuit duration 3
Insulating medium air

Rated filling pressure (abs., 20 ° C) -

Prospective values under internal-arc conditions:

Peak withstand current 80
Short-time withstand current 31.5
Shori-circuit duration 1

Additional specifications and data:
« busbars 2 x 80 mm x 10 mm /R 5 mm, Cu, bare
o tee-off bars 2 x 100 mm x 10 mm /R 6 mm, Cu, bare

Date of receipt of test object: 3 July 2000
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Technical Data of Test Object <
{Ratings assigned by the manufacturer) }M
Switchgear (right-handed) ST

Test Ohject: Metal-clad, air insulated switchgear

Type: Z51.2, 800 mm width

Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschiand
Serial-No.: 7550027/2005/00 Year of manufacture: 2000

Drawing Nos.: See sheef-no. 12

Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kv
Rated power frequency withstand voltage 28 kV
Rated frequency 50/60 Hz
Rated current (busbar) 2000. A
Rated current {tee-off) 1600 A
Rated short-circuit peak withstand current 80 KA
Rated short-time withstand current 31.5 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 80 KA
Short-time withstand current 315 kA
Short-circuit duration 1 s

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

Date of receipt of test object: 3 July 2000

U |
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Table of Drawings of Test Objects /_i,ﬁ/

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:

(‘ 7S 1.2, feeder panel 12 kV, PW.650 GCEB8010450R0101, sheet 1, index 00,
75 1.2, feeder panel 12 kV, PW.1000  GCE8010452R0110, sheet 19, index 00,
ZS 1.2, feeder pane!l 12 kV, PW.800 GCE8010451R0103, sheet 3, index 00,
Type Test Arrangement (internal faulty GCEP800241 sheet 1, index 00
Z51.2 - Panel

(

_ T
//// | Sl
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Reg. No.
DAT-P-032/93 TEST REPORT No. HZ 146 L 02 Sheet 17
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Circuit
—
Test Internal fault - -
Oscillogram-No. HZ 146 L (2 02 - 09 - -
Number of phases (cireuit) 3 - -
Number of {test object) 3 - -
poles/phases
Power frequency Hz 50 - -
Power factor COS ¢ £0.15 - - a
Generalor] earthed via - - (
5k
Earthing Transformer| not earthed - -
Short-circuit point|  not earthed - -
Circuit diagram Sheet no.: 18 - -
Circuit impedance me =120 - - -
TRV contro! elements - - - -
Capacitance in parallsl uk - - - -
Resistance in series Q - - - -
Prospective TRV - - - - -
TRV peak value U kv - - - -
Time co-ordinate ta LS - - - -
Time delay ty s - Z - .
Based on kV - - - : -
Rate-of-rise kVius - - - -
Voltage measurements Divider - - -
375 k12 KO
Current measurements Transformer - - -
50kAT5 A

Remarks:
HZ 146 L. 02 / 01: Current calibration
HZ 146 L 02 { 04: Pre-test

O

3 .
LIV
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Principle Diagram of Test Circuit

>

—

Master Breaker

Make Switch

Inductance

WA
W

Resistor
44 ¢’ Current
<}°<}°<}°
L3 4., Transformers
| Voltage
Dividers
ks

Test Object
(Switchgear)

;PFPHOF i f‘f’.‘éﬁﬁ
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Determination of the Prospective

Short-Circuit Current

Condition of test object before test: -

Arrangement:

Connection:

See sheet-no.

2

S

Infeed of current was made three-phase by means of a three core cable
1 x 3 x 240 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-
HZ 146 L 02/02 6.5 kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA KA KA
L1 81.9 37.4 30.0 30.2
L2 209 36.4 305 307
L3 67.2 37.2 29.8 30.0
Average value 37.0 30.1 30.3
Equivalent duration of corresponding to a
short-circuit current 1.01s short-circuit current of 31.5 kA

Remarks: -

U

———

A
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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 % 3 x 240 mm? through the closed bottom of the centre panel.
Ignition: Internal arcing test in the cable compartment of the left-handed panel
(650 mm widthy), ignition of arc three-phase by means of a copper wire
@ 0.5 mm at the cable terminals.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L. 02 /03 6.5 kv circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kKA
L1 725 371 30.4 30.2
L2 27.0 36.0 30.9 31.0
L3 60.7 374 30.1 30.6
Average value 36.9 39.8 30.8

Equivalent duration of
short-circuit current

1.02 s

corresponding to a
short-circuit current of 31.5 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.
26 to 34. The measured pressure gauge was about 75 kPa.

Assessment of the test:

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

« Parts of the switchgear, which may cause injury to persons, did not fiy 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 hortizontally did not ignite {Criterion No. 5).

« All earthing connections were still effective (Criterion Na. 6).

g
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Condition of test object before test:

Internal Arcing Test

as after test HZ 146 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 240 mm? through the closed bottom of the centre panel.
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
& 0.5 mim at the cable terminals.-
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02/05 6.65 kv cireuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 77.3 38.3 30.9 31.4
L2 257 36.7 31.2 31.3
L3 60.9 37.7 31.7 31.7
Average value 378 31.3 31.58
Equivalent duration of corresponding to a
short-circuit current  1.05 s short-circuit current of 31.5 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.

26 to 34. The measured pressure gauge was about 57 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). .
s The indicators arranged horizontally did not ignite (Criterion No. 5).
» All earthing connections were still effective (Criterion No. 6).

T s
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Condition of test object before test:

internal Arcing Test

as after test HZ 146 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 240 mm? through the closed bottom of the centre panel.
fgnition: Internal arcing test in the circuit-breaker compartment of the left-handed
panel (650 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 across the upper contact arms of the circuit-breaker
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02/ 08 6.65 kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 79.3 38.7 30.3 31.0
L2 26.1 371 323 31.8
L3 62.6 38.3 32.0 31.6
Average value 38.0 31.5 3.5
Equivalent duration of corresponding to a
short-circuif current  1.05s short-circuit current of 31.5 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.

26 to 34. The measured pressure gauge was about 48 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 Asc did not cause holes to develop in the outer, freely accessible paris 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).

/m:‘“""“?“;“-m.,..,
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Condition of test object before test:

Internal Arcing Test

as after test HZ 146 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 240 mm® through the closed bottom of the centre panel.
ignition: Internal arcing test in the busbar 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 busbars.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 146 L 02/07 6.65 kV circuit current
1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA kKA kA
L1 78.8 39.0 32.0 31.8
L2 23.3 36.6 31.4 31.3
L3 60.3 38.4 31.6 31.8
Average value 38.0 31.7 31.6

Equivalent duration of
short-circuit current

1058

corresponding to a
short-circuit current of 31.5 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.
26 to 34. The measured pressure gauge was about 27 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.

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosurelag\a

result of burning or other effects (Criterion No. 3).

¢ The indicators arranged vertically did not ignite (Criterion No. 4).
e The indicators arranged horizontally did not ignite (Criterion No. 5).
+ All earthing connections were still effective (Criterion No. 6).

O
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Internal Arcing Test .

—

Condition of test object before test: as after test HZ 146 L 02/ 07.

Arrangement: See sheet-no.: 2

Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 240 mm? through the closed bottom of the centre panel.

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

Test-No.; Applied voltage (phase-to-phase) Duration of short-

HZ 146 L 02/08 6.65 kv gircuit current

1.05s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA kKA KA

L1 77.3 38.56 30.8 31.2

1.2 25.4 37.4 32.1 32.2

L3 61.4 ' 38.4 31.4 31.2

Average value 38.1 314 31.5

Equivalent duration of corresponding to a

short-circuit current _1.05s short-circuit current of 31.5 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.
26 to 34. The measured pressure gauge was about 23 kPa.

Assessment of the test:

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

e 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).

e 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).

Wi
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Internal Arcing Test
P ———

Condition of test object before test:

Arrangement:

Connection:

as after test HZ 146 L 02 / 08.

See sheet-no.: 2

Infeed of current was made three-phase by means of a three core cable
1 x 3 x 240 mm® through the closed bottom of the centre panet.

Internal arcing test in the circuit-breaker compartment of the centre panel

Ignition:
(1000 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 146 L 02/09 6.65 kV circuit current
1.06s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 77.2 38.0 314 31.2
L2 271 37.0 32.0 317
L3 62.1 38.0 30.5 31.0
Average valus 37.7 31.3 31.3
Equivalent duration of corresponding to a
short-circuit current  1.04 s short-circuit current of 31.5 kA

Remarks and condition of test object after test:

The condition of the switchgear before and after test is shown on the photos on shest-no 26 to 34.

The measured pressure gauge was about 44 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 paris of the enciosure 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).

571




11 Deutscher-
Akkreditienmngs
Rzt

DAT-P-032/93

ABB Calor Emag
Laboratories

TEST REPORT No. HZ 146 L 02

{ssued by an Accredited Laboratory
corresponding to EN 45001

:
s

=Y
=i

Photo No. 01
Before Test HZ 146 L 02/ 03

Phoio No. 02
After Test HZ 146 L 02/ 03
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Photo No. 03
After Test HZ 146 L 02/ 03
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Photo No. 05
After Test HZ 146 L 02 /05

Photo No. 06
After Test HZ- 146 L 02/ 05
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Photo No. 07
Before Test HZ 146 L 02/ 06
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Photo No. 08
After Test HZ 146 L 02/ 06
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Photo No. 08
Before Test HZ 146 L 02707

Photo No. 10
After Test HZ 146 L 02 / 07
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Photo No. 13
After Test HZ 146 1. 02 /08

Photo No. 14
After Test HZ 146 1. 02 /08
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Photo No. 15
Before Test HZ 146 L 02/ 09

il
B _ e
a1k = = i
s b
TE i
{r [ ¥4
{m - =+ x
I i g B
R - B
o _ - ‘ra
I = = = H )
E =} ~
LI '; = =
=3 = - = L]
{II“_ I SRmm e S s 8
A ass EE = Ee
- sk Eal ot .
H R L s RS x5 ! -
- 1 - y b= i
e EE qEN
[t R = s = Ix,
; —H SR .
d i - - = iy
- ] o - 3 % .
i ]
LT S @ il
= 3 i2-0p i
o Ny
& ——— —
Es

Photo No. 16
After Test HZ 146 L 02 /09

In " g ;"f ;JJ; /} "

i
i

579




Deitecher

| ABB Calor Emag Ab EP BP
VA\RR  Laboratories F2ED P
Reg. No
DAT-P-032/93 TEST REPORT No. HZ 146 L 02 Sheet 34
issued by an Accredited Laboratory
corresponding to EN 45001

Photo No. 17
After Test HZ 146 L 02/ 09
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CESIHE

Test Report IP-A4/010735 p.1
client .ABB Technology Ltd. - Zurich (Switzerland)}
equipment under test Three-phase metal-clad switchgear and controlgear, for medium

voltage, fitted with vacuum circuit breaker composed by no.1 section
designed: UniGear Z51

tasts performed short-time and peak withstand current tests of the main and earthing
circuits

normative documents {EC 62271-200 (2003-11) ed. 1.0

receipt date of the sample February 8, 2004

test date from February 9, 2004 to February 9, 2004

na. of pages 20 no. of pages annexed 10

the test results relate only to the sample tested
this document shall not be reproduced except in full without the written approval of CES|

CORIA GONFORME ALL ORIGINALE
COPY TRUE TO THR ORIGINAD

first issue date Aprit &, 2004

prepared PeCfTEST C. De! Giorgio Q@&D m (’\’V"\
varified PeC/TEST - A, Geroli (O
. ' p F% gg‘g i 3
approved PeC/TEST - V. Scariont CENTRO ELETTROTEGAICO SPERIMENTALE ITALIARD
Business Unit

Prov
! Resp

& Compongnti

abile del Labaratosfo //

CEST Via R. Rubattino 64 Capitale sociafe 8 550 000 Euro»‘ ? (ﬁ i
Centro Elsttrotecnlco 20134 Milano - Itaii interasments versalo ‘{-v/
Sperimentals Kallano Telefonno +39 027125.1  Codice fiscale e numero ; .
Giasinta Motta SpA Fax +39 0221255440 iscriziene CCIAA GOTE36 P.1 EG 7
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Test Report MP-A4/010735 0.2
tests witnessed by: Mr. Zdenek Oftrisal ABB s.1,0. organization unit EJF Brno - Czech Republic
Mr. Vit Badin "
Mr. Frantisek Svoboda "
Mr. Miroslav Vyhnanak "
Mr. Manzoni ABB PT S.p.a. Unita Operativa SACE PT MV

identification of the object: effected

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawings.
CESI checked that these drawings adequately represent in shape and dimensions the assential details and
the parts of the tested 'object.

These drawings identified by CES! and numbered A4/008152 no.1to 22 have been returned to the Client. ( )

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are
contained in the document marked: MP-A4/004075

The measurement uncertainties of the test results reported in this document are the following:

valtage: + 6§ % : current: £ 5§ % H time: £ 5%
The measurement uncertainties are estimated at the level of twice the standard deviation {correspanding,
in the case of normal distribution, to a confidence levet of about 95 %) and have to be considered as
maximum values,

activity code: 408870
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Test Beport MP-A4/010735 p.4
Rated characteristics of the test objects assigned by the Client
metal enclosed switchgear
manufacturer ABB s.1.0. organization unit EJF Brno - Czech Republic
designation / type : ' UniGear ZS1 12.25.31
serial number TVLS 1000003842/007
voltage 12 kv
insulation level ' ‘
power frequency withstand voltage 28 kV rms
lightning impulse withstand voltage 75 kV peak
frequency 50 Hz
normal current 2500 A
short-time withstand current for main circuits 31,5 k&
peak withstand current for main circuits 80 kA
duration of short-circuit for main circuits 3s
short-time withstand current for earthing circuits 31,5 kA
peak withstand current for earthing circuits 80 ka
duration of shari-circuit for earthing circulits 1s
degree of protection ' P41

MOOM2EONG
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- Test Report

" MP-A4/010735 p.5

r

0D B}‘E&RUI

Rated characteristics of the apparatus installed in the equipment

Three-pole medium-voltage vacuum insulated circuit-breaker in withdrawable version

manufacturer

designation / type

serial number

voltage

lightning impulse withstand voltage
power frequency withstand voltage
fraquency

normal current

breaking capacity

short-time withstand current
making capacity

earthing switch
manufacturer

designation / type

serial number

voltage

insufation level

frequency

short-circult making current
short-time withstand current
short-circuit duration

Medium-voltage cast resin current transformer

manufacturer

designation / type

voltage

frequency

ratio- -

short-time withstand current
peak withstand current

FY

e tigy !

ABB

VD4/P 12,25,32
AD00140548
12 kV

75 kV peak

28 kV rms
50+60 Hz
2500 A

31,5 kA

31,5 kA for 3s
80 kA at 12 kV

ABB

EK6 1208-275
033522

12 kV

28 -75

50 + 80 Hz
80 kA

31,5 kA

3s

ABB

TPU 46-11
12 kv

50 Hz
2500/5-6 A
80 for1s
200 kA
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Test Report MP-A4/010735 0.6

Connection polnts for shori-circuit tests

Test configuration MB000

S

.......................................................................
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MP-A4/010735 p.7

Test Report

Verification of the short-time and peak withstand current of the main and earthing circuilts

Test arrangements and test procedure /&%

The equipment under test was placed, on @ metallic platform, as in normal use and was appropriately
insufated from earth.

Main circuits

The tests were performed supplying the terminals of the main busbars (point "A™ of the configuration
M8000) by cne tubular copper conductor per-phase having a cross sectional area of 700 mm?; these
conductors were clamped together at a distance of 30 cm from the incoming terminals of the equipment
under test. The short-circuit was put in the point "B". '

The three-phase short-circuit test on the earthing switch was performed supplying the point "B* and the
short-circuit has besn made closing the earthing switch at the point "C".

Earthing circuits

The verification of the short-circuit strength of the earthing circuit was performed connecting a singfe
phase supply to one of the main busbars terminal {point "A") and the terminal of the earthing circuit (point
IYT“}‘

The continuity between the main circuit and the earthing circuit of the withdrawable circuit-breaker was
effected connecting one terminal and the metallic frame {point "D").

The single-phase short-circuit test on the earthing switch was performed supplying the point "B" and the
terminal of the earthing circuit (point "T"}. The short-circuit has been made closing the earthing switch at
the points "C".
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CESITEST

- Test Report

MP-A4/010735 p.8
Three-phase short-circuit test resulss
Test circuit: MO8
Test eonfiguration: M80o0o0
Protocol number of the oscillograms: MP-A4/004075
Conditions of the apparatus before the tests: as supplied by the Customer.
Before the short-circuit test tha no-load operation on the circuit-breaker have been performed
‘type of operation oscitlogram Operational time
pole R pole S pole T
No./shests ms ms ms
closing 85,2 65,2 64,6
101/2
opening 48,7 48,8 49,0
date: February 9, 2004
"I connection points current values .
test | oscillogram voltage duration |frequeney| notes
supply | shot-cireuit peak | r.m.3. | average B3
no, no./sheets paint point v © A A A MAZs s Hz no,
31800
1 2t A B - 82620 | 32670 | 32260 - 1,0 50 ab
32220
. 79200 | 31740
2 31 A B - 32490 | 32050 - 3,0 B0 abe
32000
31580
4 711 B v - 80120 | 31840 | 31880 - 1.0 50 ab
31550
79020 { 31550
<] a1 8 c - 318t0 | 31660 - 3,0 50 ab
31530

conditions of the apparatus after the tests: sse notes

a: the apparatus did not show any permanent deformation of its metallic structure and bars; the insulation of the conductors
and the supporting insulating parts did not show any significant sign of deterioration.

the equipments provided into the apparatis operated regularly and did not show any mark of damage.

after the test the nedoad operation on the oircuit-breaker ot rated auxiliary voltage was performed

type of operation oscillogram Operational time
vole R pole S
i No./shests fms ¢ ms
closing 65,2 65,5
- 102/2
opening 48.4 48,4

{Mz

] aagjpa i

}U ,!, f”‘{fﬁfé{}ﬁ
[N IR IS
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Test Report

MP-A4/010735 p.9

Single-phase short-circuit test resuits

Test circuit: MO18 K;;;’—-

Test conflguration: MBOOO .
Protocol number of the oscillograms: MP-A4/004075
Canditions of the apparatus before the tests: as supplied by the Custormer

date: February 9, 2004

connection points current values
test oscillogram . voltage duration | frequency | notes
supply | short-circuit peak r.m.s, P
no. no.fshesets| point point V4 A . A MA%s s Hz ne,
3 . 51 A-T D - 79080 31800 - - 1 101 50 abe
= 101 B8-T c - 79040 31700 - 1,0 50 abo
conditions of the apparatus after the tests; see notes
a: the apparatus did not show any permanent daformation of its metallic structure and bars; the insulation of the conduators

and the supporting insulating parts did not show any significant sign of deterioration,
the equipments provided into the switchgear and controlgear operated regularly and did not show any mark of damage,
the continuity of the earthing cireuit was not Impalred.

MOD.MEEDS!ID

7,
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- Test Report

MViP-A42/01T0735 p.10
Mleasurement of the resistance of the main circuit
Resistance measured with 100 A d.e,
date: February 8, 2004
resistance ( 1) ) ambient air
measurement effected actoss the pole & temperature
i ] T °C

before the tests i4 13 13 16,0
after the test no.8 14 13 13 16,0

[

note: -
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: MP-A4/010735 p.11

CESITES

Test Report ;
(—%

Test circuit M0O16

Test object

Symbois used in this diagram are the same as these on the oscillograms.

e
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Test Report MP-A4/010735 p.12
Test circuit MO15
Test object
R X
Earthed y U
supply
' ' T
Symbols used in this diagram are the samsa as those on the oscillograms,
} } ¢
S— —
/ T8 7
BiFRid [ 8ry2o
it (s j
- T
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Test Report _?CE%ET c

Tesiiigsesdcss

MP-A4/010735 p. 13

Photographs of the fest object
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PEHEA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Liaison (STL)

Test Document /;;’

Report No.: 0020 Ra Copy No.: 0] Contents: 11 Sheets

Equipment under test: Metal-clad air-insulated switchgear panel from a 12 KV switchgear type Z2351.2
(T = 1000 mm), drawing-no. GCE 8010452 R0112, with withdrawable vacuum
circuit-breaker type VD4P 1225-31 and with earthing switch type EK8-1208-275

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

Client: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Testing station: PEHLA-Priiffeld Ratingen

Date of test: 08" May 2000

Applied test specifications:

IEC 60298, 3™ edition, 1990-12, clause 6.102

IEC 60694, 2™ edition, 1996-5

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

Tests perforied:
Mechanical operation test comprising 50 operations of the vacuum circuit-breaker type VD4P 1225-31,
50 operations of the earthing switch type EKB and 26 manual insertions and withdrawals of the ’
withdrawable part. The interlocks of the circuit-breaker, withdrawable part and the earthing switch were
tested in the respective position.

]

Test resulls:
All switching devices, removable parts and the mechanical and electrical interlocks passed the
hanical operation test successfully. They were in proper working order and the effort to operate them
Bgctically the same before and after the test.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTYNGEPRUFUNGEN

z
LR
J’)).'? ' %@ / - ghnical Committee
§7p - W _ "

Mannheim, 10" Octoher 2000

The test results relate only to the items tested.
.., U

Without a written permissicn of PEHLA it is not allowed to make reproduction in extracts of this

document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned hee is

B n exception, DAT-P-03203
. 614
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PEEELM  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.. 0020 Ra Sheat: 2

Accreditation

The PEHLA-Priiffeld 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-Pruffeld 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-Priiffeld this reference shall include the accreditation body,
i.e. DATech, the relevant scope of the accraditation and the appropriate regisfration number.

STL-Member

PEHLA is foundation-member of the Short-Circuit Testing Lialson (STL) which has been founded in March 1969,
STL is a forum for the international cooperation of the testing 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 1892 by EOTC as agreement group.

PEHLA-Documents
A Certificate

is lssued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STLCGuides valid at the time of the test,

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

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 repori contains all test results, details of the conditions under which the tesls were carried out, also
detalls relating fo the behaviour of the equipment during test, and its condifion after the tests.

Addresses:

Office: " PEHLA-Geschifisstelle
Hallenweg 40
D-68219 Mannheim

Testing Station:  PEHLA-Priiffeld Ratingen
Oberhausener Str, 33
D-40472 Ratingen

Manufacturer:  ABB Calor Emag Mittelspannung GmbH
Oberhausener Str. 33
D240472 Ratingen ! ‘. Y

Client: ABB Calor Emag Mittelspannung GmbH
Oberhausener Sir. 33
D-40472 Ratingen
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PEIILA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

ReportNo.: 0020 Ra ' Sheet: 3
Contents é
Shest No.
Test Report ~ cover sheet 1and 2
Contents 3
Lsit of Test Participants 4
Technical Data of Test Object ' 5t07
List of Drawings 8
Drawing No. GCE 8010452 R0O112 9
Mechanical Operation Test 10

Photo of the Test Object ' 11

‘ - -. ¢ "-"'.}T.ili‘ H
{% R 616







PEBHLEO  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Repori No.: 0020 Ra Sheet: 4
List of Test Participants rgz___g

Representatives of Test Committe:

Mr. U. Koster PEHLA-Testing Stafion Ratingen

Mr. W. Stolz PEHLA-Tesfing Station Mannheim

Test Engineer:
Mr. U. Keal PEHLA-Testing Station Ratingen

Qther Participiants:

Mr. L. Horbelt PEHLA-Testing Station Ratingen
f i
I
. "'-».,_“-
’;4;@{1 /i e
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PEHLA

Repost No.. 0020 Ra

Test Object:
Type:
Manufacturer:
Serial-No.:
Drawing No.:

Technica! Data of Test Object

Switchgear

Ratings assigned by the manufacturer

Metalclad air-insulated switchgear panel
Zs1.2

07650027/2010/00
GCEB8010452 R0112 index 00

Rated voltage

Rated lightning impulse withstand voltage

Rated switching Impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency

+ Rated normal current of busbar

Rated normal current of feeder

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit

insulating medium
Rated operating pressure {abs./20 °C)
Minimum operating pressure (abs./20 °C}

Max. ambient air temperature

Permissible values for internal arc faults:
Peak current

Short-time current

Duration of short-circuit

Essential characteristics and installed devices:

Date of recelpt of test object: 08" May 2000

' Sheel:

Year of manufacture:

12
75

28
50/60

2500
2500

80
31,6
3

air / vacuum

S

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

2000

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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Test Object:
Type:

Manufacturer:

Serial-No.:
Drawing No.:

Vacuum interrupter:

Drawing No.:

?

Technical Data of Test Object

Switching Device
Ratings assigned by the manufacturer

Vacuum circuit-breaker
VD4P 1225-31

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

07007054/4001/00

GCE 7000162 R1178 index 00 (breaker)
L1: No. 0064501115, L2: No. 00G4501116, L3: No. 00G4501117
GCE 7005535 R0101 index 02 (interrupter)

Rated voltage

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage
Rated frequency

Rated nominal current

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking current
Rated shorl-circuit current
D.C. component
Rated short-circuit making current
Rated transient recovery voltage
Peak value
Rate of rise
First-pole-to-clear-facter
Rated operating sequence
Arc extinguishing medium
Rated pressure / Minimal pressure (20 °C)
Insulating medium
Rated pressure / Minimal pressure (20 °C)

Driving mechanism
Type of drive

Rated pressure / Minimal pressure (20 °C)
Number of poles
Number of units per pole
Rated opening time
Rated closing time
Rated voltage of opening release
Rated voltage of closing release
Rated supply voltage
Rated frequency of supply veitage
Max. ambient air temperature
Further specifications:

Essential characteristics:

Date of receipt of test object: 08" May 2000

S —————

| i?;n‘f?f,f fl

Year of manufacture:

12
75

28
50/60
2500

1.5
0-0.35-CO-3min-CO
vacuum

VD4 drive

3
1

<45
Approx. 60

2000

MPa
MPa

MPa

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheel:

S

6

.f“fu; s

i
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Report No.: 0020 Ra Sheet: 7

Technical Data of Test Object
Switching Device
Ratings assigned by the manufacturer

Test Object: Earthing switch

Type: EKB-1208-275

Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 02/032/00 Year of manufacture: 2000
Drawing No.: GCE7169312 R0116 index 20

vacuum interrupter:
Drawing No.:

Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 28 kV
Rated frequency 50/60 Hz
Rated nominal current - A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current

Rated short-circuit current 31.5 kKA

D.C. component : - %
Rated short-circuit making current BO kA
Rated transient recovery voltage

Peak value - kV

Rate of rise - kVfus
First-pole-to-clear-factor -
Rated operating sequence -
Arc extinguishing medium -

Rated pressure / Minimal pressure (20 °C) MPa
Insulating medium

Rated pressure / Minimal pressure (20 °C) MPa
Driving mechanfsm
Type of drive -

Rated pressure / Minimal pressure (20 °C) MPa
Number of poles 3

Number of units per pole -
Rated opening time

Rated closing titme

Rated voitage of opening release
Rated voltage of closing release
Rated supply voltage

Rated frequency of supply voltage
Max. ambient air temperature
Further specifications:

Essential characteristics:

Date of receipt of test object: 08" May 2000

620
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Report No.; 0020 Ra Sheet: 8

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
with the test documents at the test laboratory. \
[ at the client.

Drawing-No. Revision | Title Additional remarks
GCE 8010452 tndex 00 | Switchgear 12 kV PW.1000

RO{12

GCE 7000162 Index 00 | Draw out VD4-P for Z51.2

R1178

GCET7169312 Index 20 | Earthing switch EK6 12-24 kV

RO116

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

Metalclad air-insulated switchgear panel  GCE 8010452 R0112 index 00

621
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Report No.: (020 Ra Sheet: 10

Mechanical Operation Test é—/

List of interlocks:

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

2. Withdrawablé part in service-position
- Circuit-breaker ON: prevented to move the withdrawable part in test-position

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 o move the withdrawable
part in service-position

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

All the above mentioned interlocks were checked, for this the circuit-breaker and the earthing switch were
operated 50 times and the withdrawable part was inserted and withdrawn 25 times.

v '\—i,: ST '} /
/ 623
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
tMember of the Short-Circuit-Testing Liaison (STL)

Test Report

ReportNo: 0016 Ra CopyNo: O . Contents: 19 Sheets

Equipment under test: Metal-clad air-insulated switchgear panel type ZS1.2, rated voltage 12 kV
(width = 1000 mm), drawing-no. GCE 8010452 R0112
with vacuum circuit-breaker type VD4P 1225-31.

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

Date of test; 8" May 2000

Applied test specifications: [EC 60298: 1990-12, clauses 6.1.1, 6.1.3, 6.1.4 a), 6.1.5 - 6.1.7,
|EC 60694: 1996-05, clauses 6.2.1, 6.2.3 -6.2.6.

Tests performed: Dielectric type test,

- Standard lightning impulse withstand voltage test at 75 kV and power-
frequency withstand voltage test at 28 kV to earth, between phases and
across open switching device.

- 2-KV-AC Voltage test on auxiliary and controt circuits,

Test results: The above ZS1.2-type panel with VD4P 1225-31 passed the dielectric
type test successfully. The respective requirements are met.

GESELLSCHAFJ) FOR ELEKTRISCHE
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The test results relate only to the items tested. _—
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheef: 28

Test Results
Power Frequency Voltage Withstand Tests on Secondary Terminals after STC Tes

Test performed: Power-frequency voltage withstand test on secondary terminals
Date of test: 17" November 2014
Condition of test object: As after routine tests, impulse voltage withstand test,temperature-

rise test, short-fime current tests, power-frequency withstand test
on primary terminals and partial discharge measurement

Ambient air temperature: 231 °C
Humidity: _ 411 %

e 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
(151152} (251-282) + F 3kV/80s passed
(251-282) (181-182) + F 3kV/60s passed

Result: Test passed

18PEQ402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 20
Test Results
Accuracy Test after STC Tests and Voitage Tests j

Test performed: Accuracy test \t“l'j
Date of test: 17" November 2014

Condition of test object: As after routine tests, impulse voltage withstand test, temperature-

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

secondary winding 181 - 182

accuracy class 058
rated current primary / secondary A 1250/56
test current % 120 100 20 5 1 120 100 20 5 1
A 1600 | 1250 | 250 | 626 | 125 | i500 | 1250 | 250 | 62.6 | 12.5 .
rated burden VA 15 (
burden during test VA 15 3.75 X
power factor cosg 0.8 1.0
limited ratio error % 0.500 [ 0.500 | 0.500 | 0.750 | 1.500 | 0.500 { 0.500 | 0.500 [ 0.750 [ 1.500
limited ratio eror after STC % 0.250 | 0.250 § 0.250 | 0.375 | 0.750 | 0.250 | 0.250 | 0.250 | 0.375 | 0.750
ralio eiror before STC % |-0.039 | -0.038 | -0.044 | -0.056 [-0.071 | -0.018 | -0.018 | -0.012 | -0.10 | 0.002
upper limit of rafio error after STC % 0211 { 0.211 | 0.206 | 0.319 | 0.679 | 0.232 | 0.232 | 0.238 | 0.275 | 0.752
lower imit of ratio error after STC % [-0.2891-0.2898 | -0.294 [-0.431 | -0.821 | -0.268 | -0.268 | -0.262 | -0.475 | -0.748
ratio error after STC % |-0.036]-0.035(-0.049 {-0.056 | -0.039 [ -0.015 | -0.017 | -0.011 | -0.010 | £.002

secondary winding 251 - 252

accuracy class 5P
rated current primary / secondary A 125015

% 120 100
test current A 1500 | 1250
rated burden VA i5
burden during test VA ib
power factor cosg 0.8
limited ratic error % 1
limited ratio error after STC % 0.5
ratio errer before STC % -0.084 | -0.088

upper iimit of rafio error after STC % 0416 | 0.411
Tower limit of ratio error after STC % |-0.584 | -0.589 )
ratio error after STC % 1-0.200]-0.199 (

Test performed: Test for composite error

secondary winding 281 - 282

accuracy class 5P
limited comp. error before STCfest | % 5

limited comp. ercor afler STC test % 2.5
compasite error before STC % 0.1
limit comp. Erro after STC % 2.6
composile error after STC % 0.1

Resulf: Test passed

18PEQ402
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Photos

Photo No. 01:

During accuracy test

Photo No. 02:
uring inter-turn overvoltage
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Photos

Photo No. 03:
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NARODNT AKREDITACNI ORGA

EA MLA Signatory
Cesky institut pro akreditaci, o.p.s.
Ol8anska 5473, 130 00 Praha3

issues

according ta section 16 of Act No. 22/1997 Coll,, on technical requirements for products, as amended

CERTIFICATE OF ACCREDITATION

No, 852 /2015

ABB, s.r.o0.
with registered office Stétkova 1638/18, 140 00 Praha 4, Company Registration No, 49682563

to the Testing Laboratory No. 1693
ABB s.r.0. Technical Laboratory PPMV Brio

Scope of accreditation:

Testing of air-insufated high-voltage switchgear and controlgear, instrument current and voltage
transformers for high-voltage, electronic instrument current and voltage transformers for high-voltage
to the extent as specified in the appendix to this Certificate.

This Cerlificate of Accreditation is a proof of Accredilation issued on the basis of sssessment of fulfillment of the
accreditation criteria in accordance with
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CSN EN ISO/IEC 17025:2005
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Inits activities performed within the scope and for the period of validity of this Certificate, the Body is entitled to refer to this
Certificate, provided that the accreditation is not suspended and the Body meets the specified accreditation requirements in
accordance with the relevant regulations applicable to the activity of an accredited Conformity Assessment Body.
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The Certificate of Accreditation is valid until; 11 DPecember 2018
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o

Prague: 11 December 2015

(;/. %,?;:;‘;‘;g

Jifi RGZicka
Director
Czech Accreditation Instifute
Public Service Company




The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

.

Accredited entity according to CSN EN ISO/IEC 17025:2005;

ABB s.r.0,
ABB s.r.0. Techmical Laboratory PPMV Brno
Videiiskd 117, 119 00 Brno

The Laboratory is qualified to update standards identifying the test procedures.

The Laboratory provides expert opinions and inferprets test resulis.

Tests:
na:::::[ Test procedure/method name Test Ii}(;’;ftei(fl.:;;?;:::f“m(l Tested object
1.1 | Temperature rise test IEC 61869-1 ed.1, p.7.2.2 | Instrument current
IEC 61869-2 ed.1, p.7.2.2 |transformers
CSN EN 61869-1 p. 7.2.2
CSNEN 61869-2 p. 7.2.2
1.2 jImpulse voltage withstand | IEC 61869-1 ed.1,p. 7.2.3 | Instrument current
test on primary terminals | 1pc 61869-2 ed.l, p. 7.2.3 | transformeis
CSN EN 61869-1 p. 7.2.3
CSN EN 61869-2p. 7.2.3
1.3 |Accuracy tests IEC 61869-2 ed.1, Instrument current
p.7.2.6,7.3.5 transformers
CSN EN 61869-2 p. 7.2.6,
7.3.5
1.4 |Power-frequency voltage |IBC 61869-1 ed.1, p. 7.3.1 |Instrument current
Wi’[h?t&lld tests on primary IEC 61869-2 ed.1, p. 7.3.1 transformers
terminals ESN EN 61869-1 p. 7.3.1
CSN EN 61869-2 p. 7.3.1
1.5 |Partial discharge IEC 61869-1 ed.1, p.7.3.2 |Instrument current
measurement CSN EN 61869-1 p. 7.3.2 | transformers
1.6 | Power-frequency voltage |IEC 61869-1 ed.1, p. 7.3.3 | Instrument current
withsiand tests between CSN EN 61869-1p.7.3.3 | transformers
sections
1.7 1Power-frequency voltage 11EC 61869-1 ed.1, p. 7.3.4 |Instrument current
withstand tests on CSN EN 61869-1 p. 7.3.4 | transformers
secondary (erminals
1.8 - | Verification of markings | IEC 61869-1 ed.1, p. 7.3.6 | Instrument current
CSN EN 61869-1 p. 7.3.6 | transformers
1.9 |Determination of the IEC 61869-2 ed.1, p. Instrument current
secondary winding 7.3.201 transformers
resistance CSN EN 61869-2 p.
7.3.201




The Appendix is an integral part of
Certificate of Accreditation No. 852/2615 of 11/12/2015

Accredited entity according to CSN EN ISO/IEC 17025:2005:

ABB s.r.0,

ABB sur.o. Technical Laboratory PPMV Bio
Videfiska 117, 119 00 Bino

“2::::?][) Test procedure/method name Test [ii;‘:rffi(:il;:l?ilg::’“wd Tested object
1.10 | Determination of the IEC 61869-2 ed.], Instrument current
secondary loop time constant 73202 transformers

using the Omicron instrument p. 7.3,
CSN EN 61869-2 p.
7.3.202
[.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 |[EC 61869-2 ed.1, Instrument current
p. 7.3.204 transformers
CSN EN 61869-2 p.
7.3.204
1.13 {Determination of the IEC 61869-2 ed.1, Instrument current
renianence factor p.7.5.1,2B.2 transformers
CSN EN 61869-2 p. 7.5.1,
2B.2
1.14 ; Determination of the IEC 61869-2 ed.1, Instrument current
instrument security p.7.52,2A.5,2A.6 transformers
factor (FS) of measuring GSN EN 61869-2 . 7.5
current transformers A5 IAG Pt
2.1 [ Temperature rise test IEC 61869-1 ed.1, p.7.2.2  |Instrument voltage
IEC 61869-3 ed.1, p.7.2.2  |transformers
CSN EN 61869-1 p, 7.2.2
CSN EN 61869-3 p. 7.2.2
22 | lmpulse voltage withstand |1EC 61869-1 ed.1, p. 7.2.3 |Instrument voltage
test on prumary {erininals IEC 61869-3 ed.l, P 723 {ransformers
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
2.4 | Power-fiequency voltage  |IEC 61869-1 ed.1, p. 7.3.1 |Instrument voltage
w1th§tand tests on primaty | {E¢ 61869-3 ed.1,p.73.1 |transformers
termitials GSNEN-61869-1 p. 7.3.1
SR BRaLb69-3 p. 7.3.1
P ADR )
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Aceredited 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
Videiiska 117, 119 00 Brno

"z:::;ﬁ Test precedure/method name Test ﬁ;f::;:ﬁ;ﬁg:fﬁmd Tested object
2.5 | Partial discharge IEC 61869-1 ed.1, p.7.3.2 |Instrument voltage
measurement IEC 61869-3 ed.1, p.7.3.2 | transformers
CSN EN 61869-1 p. 7.3.2
CSN EN 61869-3 p. 7.3.2
2.6 |Power-frequency voltage  |IEC 61869-1 ed.1, p. 7.3.3 |Instrument voltage
with.stand tests between ¢'SN EN 61869-1 p. 7.3.3 | transformers
secfions
2.7 |Power-frequency voltage |IEC 61869-1 ed.1,p. 7.3.4 |Instrument voltage
withstand tests on ESN EN 61869-1 p. 7.3.4 | transformers
secondary terminals
2.8 | Verification of markings | IRC 61869-1 ed.1, p. 7.3.6 |Instrument voltage
CSN EN 61869-1 p. 7.3.6 | transformers
3.1 |Insulation electric strength |TEC 6227f-1 ed.I, p. 62 | Metal-enclosed switchgear
tests 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 MC_99111‘01“3111' 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 controlgear
p. 0.5
CSN EN 62271-1 p. 6.5
CSN EN 62271-200 ed.2,
p. 6.5
3,4 | Tests of mechanical IEC 62271-200 ed.2, Metal-enclosed switchgear
function 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.

" ABB s.r.0. Technical Laboratory PPMV Brno
Videfiskd 117, 119 00 Brio

n:i::::i Test procedure/methoed name Test i;(;.;::i{:.:é;z:::‘eﬂum Tested object
3.5 |IP code verification IEC 62271-1 ed.1, Metal-cnclosed switchgear
IP 2X, IP 3X, 1P 4X p. 6.7.1 and controlgear
IEC 62271-200 ed.2,
p. 6.7.1
CSN EN 62271-1 p. 6.7.1
CSN EN 62271200 ed.2,
p. 6.7.1
3.6 |Partial discharge IEC 62271-1 ed.1, Metal-enclosed switchgear
measutrement p.6.2.9 and controlgear
IEC 62271-200 ed.2,
p. 6.2.9
CSN EN 62271-1 p. 6.2.9
CSN EN 62271-200 ¢d.2,
p. 6.2.9
3.7 |Additional tests on IEC 62271-200 ed.2, Metal-enclosed switchgear
auxiliary and conirol p. 6.10 and controlgear
clreuils CSN EN 62271-200 ed.2,
p. 6.10
4.1 [hwpulse voltage withstand |IEC 60044-7 ed.1, Electronic voltage
test (Primary voltage p. 8.2.1 transformers
terminals U]H<300k.V) éSN EN 60044-7 p g22.1
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 [ IEC 60044-7 ed. 1, Electronic voltage
temperature p. 8.2.3 transformers
CSN EN 60044-7 p. 8.2.3
4.4 | Test for accuracy versus  |[EC 60044-7 ed.1, Electronic voltage
frequency p. 8.3.3 transformers
CSN EN 60044-7 p. 8.3.3,
4.5 |Test ofrt;sistance to IEC 60044-7 ed.1, Electronic voltage
overheating p. 8.2.4 transformers
CSN EN 60044-7 p. 8.2.4
4.6 |Impulse voltage withstand | IEC 60044-7 ed.1, p. 8.8 | Electronic voltage
test for low-voltage CSN.EN 60044-7 p. 8.8 transformers
components e




The Appendix is an integral part of
Certificate of Accreditation No. 852/2015 of 11/12/2015

Accredited 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

“E]'::j::I Test procedure/method name Test [i){ll';ffidﬁlé;etgg:fthod Tested object
4.7 | Transient performance test | TEC 60044-7 ed.1,p. 8.9  |Electronic voltage
(SN EN 60044-7 p. 8.9 transformers
4.8 |Power-frequency _ IEC 60044-7 ed.1,p. 92  |Electronic voltage
withstand tests on primary | #sN EN 60044-7 p. 9.2 transformers
terminals and partial
discharge measurement
4.9 |Power-frequency voltage | IEC 60044-7 ed.1,p. 93  |Electronic voltage
withstand test for low- (SN EN 60044-7 p. 9.3 transformers
voltage components
Hydra | Temperature-tise fest IEC 60044-8 ed.1,p. 82 | Electronic current
ulic CSN EN 60044-8 p. 8.2 transformers
loss
test5.1
5.2 Impuls? voltage withstand | [EC 60044-8 ed.1, Electronic current
test (Primary voltage p.8.2.3 transformers
terminals Un<300kV) CSN EN 60044-8 p. 8.2.3
5.3 |Power-frequency voltage | IEC 60044-8 ed.1, Electronic current
withstand test p. 8.7.3 transformers
CSN EN 60044-8 p. 8.3.7,
5.4 | Impulse-voltage withstand | TEC 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 IEC 60044-8 ed. 1, Eleclronic current
accuracy test p.8.9.3 transformers
CSN EN 60044-8 p. 8.3.9,
5.7 | Test for accuracy versus | IEC 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 | TEC 60044-8 ed.1, Electronic current
p. 8.10.1 transformers
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The Appendix is an integral part of
Certificate of Acereditation No. 852/2015 of 11/12/2015

Aceredited entity according to CSN EN ISO/IEC 17025:2005:
ABB s.r.o.
ABB s.r.0. Technical Laboratory PPMV Brno
Videfiskd 117, 119 00 Bino

Ordinal Test procedure/method

T . . : provedure 1 object
Test procedure/method name identification Tested objec

1
number )

5.9 |Power-frequency IEC 60044-8 ed.1,p. 9.2  |Electronic current
withstand tests on primary SN EN 60044-8 p.9.2 transformers
terminals and partial
discharge measurement
5.10 |Power-fiequency voltage |IEC 60044-8 ed.1, p. 9.3 | Electronic current
withstand test for low- CSN EN 60044-8 p. 93 transformers
voltage components

1) Asterisk at the ordinal number identifies the tests, which the Laboratory is qualified to cairy out outside
the permanent laboratory premises, (
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Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditlerungsstelle GmbH {German Accreditation Body) : attests that the
testing [aboratory

PEHLA GhR
PEHLA-Priiffeld Ratingen
Oberhausener Strafle 33, 40472 Ratingen

is competent under the terms of DIM EN SO/IEC 17025:2005 to carry out tests in the
following fieids:

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

Power transformers and Bushar Systems

The accreditation certificate shall only apply in connection with the notice of acereditation of 2012-05- \
wilh the accreditation number D-PL-12072-06 and is valid until 2017-05-08. It comprises the cover shee
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

This document is a translation. The deft nmva v,g.;s{?r s

Svenoles pyabeal,




Deuische Akkreditierungssielle GmbsH

Office Berlin Cffice Frankfurt am Main
Spittelmarkt 10 Gartenstrale 6
10117 Berlin 60594 Frankfurt am Main

Office Braunschweig
Bundesatiee 100
38116 Braunschweig

The publication of extracts of the accreditation certificate Is subject to the prior written approval by
Deutsche Akkreditierungsstelle GrabH {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 attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2008
{Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parllament and of
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 Union L 218 of 3 July 2008, p. 30). DAKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum (IAF} and International Laboratory Accreditation
Cooperation (ILAC). The sighatories to these agreerents recognise each other’s accreditations.

The up-to-date stateof membership can be retrieved from the following websites:

EA:  www.european-accreditation.org
ILAC: www.ilac.org
IAF:  www.iafnu

\
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Parameters

Units
. Highest voltage far equipment 3.6-12kV
F-;c;;;;svr“f‘n"equency test voltage, 1 min. 10-d2k¢
"Lghtning mpu!se test voitage

L4075 KV

Max. rated burden, classes

Residual winding 50 - 200/6P VA/cl

Description

The TJC 4 single-pole insulated voltage transformers are cast
in epoxy resin and designed mostly for insulation voltages of
3.6 kV to 12 kV.

If no other value is required the transformers are manufac-
tured with a overvoltage factor of 1.9 x Un/8 hrs. One outlst
of the primary winding, including the respective terminal is in-
sulated from the earth 1o a level which corresponds to the rat-
ed insulation value. The transformer is mostly equipped with
two secondary windings, the first one for efther measuring or
protection purposes, the other for being connested into an
open-delta connection in a threephase system. One terminal
of each secondary winding and one of the open-delta con-
nected terminals have to be earthed during the transformer
operation. When not required otherwise, the secondary wind-
ings are lead out into a casttype secondary terminal board,

The transformer 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 | IpGoor voltage transformers

Wy

Rated primary voltages
3/43 kV; 3.3/y3 kV, 6/43 kV; 8.6/y3 kV: 103 kV; 11/J3 kV.
Other primary voltages can also be supplied on request.

Rated secondary voltages

100443 V; 110/43 V — accuracy classes 0.2; 0.5; 1 {measuring
winding) or 3P; 6P {protection winding).

Other secondary voltages can also be supplied on request.

Rated voltages for open-delta connection ( :
100/3 V; 110/3 V - class 6P,

Other voltages for open-delta connection can also be sup-

plied based on customer requirement,

Ratsed 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 side).

The transformers are manufactured conformably to the re-

quirements and recommendations of the following standards
and regulations: IEC, VDE, ANSI, BS, GOST and CSN.
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Dimensional Drawing

TJC 4

197

M10x15

Weight: appr. 20 kg
Creepage Distance: 338 mm
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i Standard execution of the transformers

Primary voltage, [V] Secondaryvolage ... Residual winding
’ voltage, [V] accuracy burden, [VA] voltage, [V) i accuracy ! burden, [VA]
300043 00/3 0.2 01825 1 T
300043 ‘ 10043 0.2 10;15:26 100/3 igP © 150
3000Af3 10043 702 10;,15;25 100/3 &P 100 )
3 000/J3 10043 0.5 ‘ 15;25;50
3 000//3 {10043 0.5 | 15;25:50 100/3 6P 50
3 000443 1004/3 0.5 1 15;25,50 100/3 6P 100
apoohls JOON3 1 L I T e
3oooha 100443 1 5075100 100/3 BP 50
3 C00AS3 10042 i 50;75;100 100/3 &P i100
3 30043 110/43 0.2 10;15;25
3 30043 {11042 _io02 110;15;25 1110/3 6P 50
330043 ] 2 0.8 10;15:25 110/3 BP 100
3 300/,/3 11043 0.5 15:25,50 )
3 300/J3 110443 0.5 15,25;60 110/3 i 6P 150
3 300//3 1104/3 0.5 165:25:50 110/3 &P 100
3 30043 1104/3 i 50;75,100
330043 11043 i 50,76;100 11073 &P 50
3 30043 110/4/3 1 60.75;100 i10/3 6P 100
6 00043 100/J3 0.2 10;15;25 i :
6 000/,/3 10043 0.2 110;15:25 100/3 6P 50
6 000/,f3 10043 0.2 10;15;25 100/3 6P 100
6 000/4/3 100//3 0.5 15,2550
6 00073 100//3 0.5 16,9550 100/3 i6P 50 _
6 000//3 1004J3 0.5 15;25:50 10073 B8P 1100 (
§ 0D0AJ3 100/4/3 1 60;76:100 .
6 000//3 10043 1 50;75;100 100/3 &P 50
& 00043 100/43 1 50,75;100 10073 6P 100
6 B00//3 11043 0.2 10;15;25
6 600/,J3 11043 oz 10;15:25 1073 6P {50
6 600//3 110/4/3 0.2 10;15:25 110/3 6P 1100
6 600/J3 11043 0.5 15,25:50 '
B B00//3 {103 0.5 16,26;50 110/3 6P 50
5 600/AJ3 11043 0.5 15,2550 110/3 6P 100
6 600443 11043 i 50,75:100
& 600//3 110443 1 50;75;100 110/3 6P {60
6 600//3 11043 1 50;75:100 110/3 6P 100
10 00043 100/3 0.2 10;15:26
10 000A/3 100743 0.2 10;15;25 100/3 opP )
10 DODAJ3 100/3 0.2 10;15;25 100/3 6P 100
10 000743 110/J3 0.2 10;15;25
10 000//3 T104J3 0.2 10;15;25 $10/3 BP 50
10 D00/A3 11043 0.2 10;15:25 110/3 BP 100
10 000/f3 10073 0.5 15;25:50
10 000/J3 ‘ 100443 0.5 15,2550 100/3 6P 50
10 000//3 100//3 0.5 15;25:50 100/3 6P 100
10 00043 11043 0.5 15:25:50 _
10 000/3 AL 0.5 15;25:50 110/3 6P 80
10 D0DAJ3 i 11043 0.5 15;25;50 110/3 i 100 (
10 D00/J3 100403 i 50,75;100 .
10 DO0/J3 i 10043 i 50;76:100 100/3 P 60
10 D00AJ3 10043 1 50,75;100 10073 6P 100
10 ©00/,3 11043 1 50;75,100
10 000//3 11043 1 50:75:100 110/3 BP 50
10 00043 1104J3 1 50:75;100 110/3 6P 100
11 0004/3 100/4/3 0.2 10;16;26
11 .000/4/3 100//3 0.2 10;15;26 100/3 6P 50 L
11 00043 10043 0.2 10;15;25 100/3 6P 100 .l
11 00073 11043 0.2 10;15;25 \ _____
11 000//2 110//3 0.2 [10;15;25 110/3 6P 50 \
11 D00A/3 11043 0.2 10;15;25 110/3 &P 100 LN
11 00043 10043 0.5 15;25:50
1100043 - 100/,/3 0.5 15;26;50 100/3 6P 50
11 00043 10043 0.5 16;26,60 100/3 6P 100
11 00043 11043 0.5 15;25,50
11 00043 11043 0.5 15;35,50 110/3 6P 50
11 .000/4/3 11043 0.5 16;25:50 110/3 6P 100
11 000//3 10043 1 50;75;100
11 00043 100/43 1 50:75:100 100/3
11 000//3 10043 1 50,75;100 160/3
11 00043 110443 1 50,75,100
11 000//3 110//3 i 50,75;100 110/3
11.000//3 110/Ja 1~ . 50;75;100 110/3
PR T e
,j Hl .‘“; I,l‘ﬁ £ pEse _hm )
i
NN
Aldreagnt e
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Contact us

ABB s.r.0.
EPMV Brno

Videnska 117, 619 00 Brno,

Czech Republic

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

Fax: +420 547 152 626

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

www.abb.com

The data and iflustrations are not binding. We reserve the right to
make changss without notice In the course of technical develop-
ment of the product,

© Copyright 2016 ABB.
All rights reservad.

WVLC00C520 Rev 2, an 2016.10.03
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IBPIKABHA AVEHIMSL
3A METPOJOI'HA U
TEXHUYECKA HAI30P
STATE AGENCY FOR METROLOGY
AND TECHNICAL SURVEILLANCE

EBJITAPHSI

YAOCTOBEPEHUE

34 OJOBPEH THII CPEJICTBO 34 H3MEPBAHE
Measuring Instrument Type-approval Certificate

Ne 06.01.4505

“ABB Bsarapus”™ EOO/,
rp. Codus, yn. “Tpuamuma’” Ne 5
- /
4 ] ;.:g

Hsznaneno ra:

8 H3MCpPBaHHATA

fTenen Tpancdopmarop
(TIC 4, TIC6, TIC7

0100PEeRATE 32 H3MOJ
THIIOBE CPENCTRA 32
uiMepBane mof Ne: 4505
Reference Ne:

Jara'na m3naBane na

YIOCTOBEPEHHETO 32 006pen

THIL: 05.01.2006 1.
Date:
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Ipunoxenne K6M yI0cTOBePeHIe 34 ogobpen TN Ne 06.01.4505

——
—_—

Wzganero ua: “ABB Bsarapus” EQO/, rp. Codus

OTHOCHO: H3MEPBATEIIEH HATPEKUTENCH TpaHchOPMATOp 34 CPEJIHO HATIPEKCHHE THIT
TIC...(TIC4,TIC 6, TICT)

Ouucanne HA THIA:

EHOMOMOCHHTE TANBAHHYCCKH PAsNelsIy HAImKUTEHH TPaHCHOPMATOPH THII
TIC ... (TIC 4, TIC 6, TIC 7) ca xepMeTusHpaii ¢ OTVIHRKA OT EIIOKCH/(HA CMOJA H Ca
TIPOSKTHUPAHH 33 HOMHHATHEO HHBO Ha H30I[ALMATA KAKTO CIIe/BA:

- 1Hn TIC 4 - o1 3,6/10/40 kV no 12/28/75 kV,
- un TIC 6 - ot 17,5/38/95 KV jo 24(25)/ 50(55)/ 125 kV;
- 1 TIC 7 - o1 36/70/170 kV mo 40,5/95/200 kV,

TparcdopMaTopuTe ce UIMHIEIBAT ¢ ABE BTOPH YHH HAMOTKH, IIHPBATA OT KOHTO CITYKH
eHOBPEMEHHO 34 H3MepBaHe W 3a pelieHHa 3amiura, a [PYraTa € 3a CBBp3BaHEe B OTBOPEH
TPUBIBIHHK IpH TpHdasHa cHcTeMa.

BropH4HHTe HAMOTKH Ca H3BCNCHH Ha KIEMOPE/ OT JIAT THII, IIOKPHT ¢ MPO3PaYHO Kalaye
OT NINACTMACOB MaTePHAN, KOCTO MOXe Jia ce IIoMOHpa,

ITo sxenaHye HA KIHEHTA MOYAT Jia ¢& M3paboTAT ChIN0 M HAMOTKH 38 PasJIMuHK [IbPBATHH
M BTOPHUHH HalIpPeKEHHIL.

‘Bp3MoxkHA ¢ CHINO U H3paboTKa ¢ JiBe IEPBHYHA HaUPEXeHH (C NPCBKIIOYBAHE Ha
BTOPHYHATA CTpaHa).

Tpanchopmaropure ce npoussexuar ¢ daxrop Ha npemanpexerme ot 1,9x Un/8
Jaca.

TparcopMaTOPBT MOKE J[a €& MOHTHPA BHB BCAKO TIQJIOKEHHE.

1.1, TexamgeckHd B MeTPOJOTHYIHE XaPAKTPHCTHEM!

Tun tpancdopmarop TIC 4 TIC6 TIC7

MaKCHMAIHO HAIIPEKCHHE Aa
amapara, kV ot 3,6 no 12 ot 17,5 mo 24(25) ot 36 o 40,5
HOMHHAIHO IIEPBHTHO 3N 3,333, 6MB3;66N | 114351543 30/ 3; 33 3;
Hampexenne , kV 3; 10 3; 1143 2013 223 35/ 3
Hommgamm BTOPHYHO 100 3 : 110/ 3
Hanpepxenue , kV
Hommusanza gecroTa, Hz 50; 60
Kirac ya Toumoct:

- H3MepBaTelHH HAMOTKH 0,2;0,5;1

~ 3aNMTHTHHE HAMOTKH 3P, 6P
H3upTRAIIO HanpekeHHe ¢
MpOMIIIICHa ueeToTa, KV ot 10 mo 28 ot 38 510 50 (55) ot 70 o 95 1
Ws3nuTRamo BMITyJICHO
e ot 40 o 75 ot 95 no 125 or 170 no 200
ﬁﬁcﬁsﬁ VA e 25/0,2 25702 50/0,2
D et O 50/ 0,5 100/0,5 150/ 0,5

ep 100/ 1 150/ 1 250/ 1

MaxcaManey HOMHHATIEH
Tosap/ kinac , VA/ xiac /
- HyJigpa HaMOTKa 50-200/ 6P _ / ! - 04 L

/ ///// %”ﬁ / 754
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PEIIYBIWKA BHITAPUA
BLATAPCKM MHCOTHUTYT 9 MeTE ICTHA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AONMBHEHUE N 15.09.4505.1

KbM YOOCTOREPEHUNE
3A OQOBPEH TUIT CPEACTBO 3A U3MEPBAHE N? 06.01.4505
Measuring Instrument Type-approval Certificate-Revision 1

HizganeHo Ha
NPOM3IBOAUTEN! ABB S.r.0., Peny6nuka Yexus

Issued to manufacturer:

Ha ocHoBaHMe Ha: yn. 30, an.2 or 3akoHa 3a W3MEPBAHUATA
In Accordance with:

OTHOCHO! “3MepBaTeNeH HamnpexeHoB TpaHCopMaTop 3a  CcpegHo (
It Respect of: Hanpexexue tun TIC...(TIC4; TIC6; TIC7)
TexHUYecKH u

METPOSIOTMYHM

XapaKTePHUCTHKH: NpUAOKEHNEe, HepasaenHya YacT oT HaCTOALOTO
Technical and metrological yAocToBepeHue 3a 0406peH TN CPeACTBO 3a U3MepRaHe
characteristics:

Cpox Ha BaAMgHoOCT: 14.09.2025 r.

Valid until:

CpencrsoTo 3a MaMepBaHe e
BNKUCAHO B PeryucTbpa Ha
ofOoSpeHnUTE 3a M3MON3BaKe
THITOBE cpeqcTBa 3a

naMepbBaHe rog N2: 4505
Reference N?:

Oarta Ha n3gaBaHe Ha (
NMbPBOHEUANHOTO
yaoocroBepeHueTo 2a

ogaGpeH Tun: 05.01.2006 r.
Date;

Hara Ha nzgaBaHe Ha
AONBLAHEHMETO KbM
YAOCTOBEPEHUETO 33

onoGpeH Tumn: 14.09.2015r.
Date:
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Mpunoxenue Kb JoneAHeHne N¢ 15.09.4505.1 oM ypocroBepeniie N? 06.01.4505

KM3anageHo Ha npouasoauten: ABB S.r.o., Penybnuka Hexus

OTHOCHO: U3MEPBATENEH HAaMPEXeHoB TPaHC(popMaTop 3a CpelHo HanpexeHue
™R TIC...(TIC4; TIC6; TICT7)

OnycaHKe Ha gonbiHeHne N2 15.09.4505,1 KbM yaocToBepeHHe 3a opobped Tuim N2
06.01.4505

li3gageHoTo AonbaHeHune N¢ 15,09.4505.1 KbM YROCTOBEpeHue 3& Of06peH Tun N
06.01.4505 e 33 yAL/MKaEaHe Ha CpPoKa Ha BAAMAHOCT Ha oAobpsBaHe Ha TuNa Ao 14.09,2025

rogvHa.

- CTpaHuua 2 ot g./
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GESELLSCHAFT FUR ELEKTRISCHE HOGHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL}

Test Document

Report No.:  13051Ra Copy No.: 1 Contents: 30 Sheels
Test object: Inductive Voliage Transformer
Designation; TJC 4 10000/¥3//100/3/100/3

Rated voltage: 12 kV Rated normal current: - A Rated frequency: 60 Hz

Manufacturer: ABB s.r.0. PPMV, Brno, Czech Republic
undar license of ABB Technology Ltd., Zurich, Svilzerland

Tested for: ABB Technology Ltd., Zurich, Switzerland

Testing station:  PEHLA-Testing Laboratory Ratingeh, Germany

ABB s.r.0. Laboratory, Brno, Czech Republic
on behalf of PEHLA-Testing Laboratory Ratingen, Germany

Date of test: 15% April ~ 03 June 2013

Applied test specifications:

EC 61869-1, Ed. 1.0, 2007-10,

|EC 61869-3, Ed. 1.0, 201107,

According fo client's requirement the power-frequency test voltage was increased to the value acc.
GOST 1516.3-96

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the ebove
mentioned standards and the STL Guides wherever applicable,

Tests performed:

Routine and type test of voltage transformer. For details of individual tests see sheet 3.

Test resulfs:

The test abject passed the tests performed In accordance with the applied test specifications.

s GESELLSGHAFT FUR ELEKTRISCHE
S Hoc,,( HOCHLEISTUNGSPRUFUNGEN

i e
w3530 - WA, . L o
M > fueg> ) ////
’ | Wolin ,{,,

5 ,R Hutmachsr
Technical Committee

Mannheim, 14%August 2013 A

The test resulls refate only {o the itemns tested,

The authenticily of this document is guaranteed by the integity of the seal label and seal ribbon.
Without a wrilten permission of PEHLA it is not allowed to make reproduction in exiracls of this
document. Copying the cover shaet accompamed by sheet 2 and the sheets mentioned here is
an exception, ST

02PE1302 i
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

ReportNe.:  13051Ra Sheet: 2

Notes

Accreditation
The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has been approved by the DAKKS (German Accreditation

Body) according to EN ISO/EC 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 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 Typa Test Cerificate

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 description, drawings and additional specifications. (
A Test Document

is issued for parts of type tests which have successfully been carried out in ful 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 aceording 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 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 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
mads, the uncertainties required by the relevant standards have been compliad with,

Addresses
Office: PEHLA-Geschaftsstelle Client: ABB AG (
Hallenweg 40 Kallstadter Str. 1 _
68219 Mannheim 68309 Mannheim, Germany
Gemany as shareholder and contractor of PEHLA GbR
Internet: www.pehla.com
Testing Station: PEHLA-Testing Laboratery Ratingen ABB s.r.0. Laboratory
Oberhausener Str. 33 Videfiska 117
40472 Ratingen 612 00 Bmo
Germany Czech Republic
on behalf of PEHLA-Testing laboratory Ratingen,
Germany

Manufacturer.  ABB s.i.o.
Videfiska 117
612 C0 Brno
Czech Republic
under license of ABB Technolegy Ltd. Zurich,
Switzerland

Tested for; ABB Technology Ltd.
Affolterstrasse 44
8050 Zurich
Switzerland

02PEDE04
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PERMHLS GESELLSCHAFT FUR ELEKTRISCHE ROCHLEISTUNGSPRUFUNGEN

Report No.:  13051Ra Sheet: 3

Tests performed:

Continued from sheet 1
1. a) Power-frequency voltage withstand tests on primary terminals 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
50 Hz
¢} Test for accuracy
d) Verification of markings
e) Lightning impulse voltage test on primary terminals at 75 kV
fy Temperature-rise test
2. a) Short-cireult withstand capability test at rated voltage

3. a) Powar-frequency voltage withstand tests on primary temminals 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} Powsr-frequency voltage withstand tests between sections and on secondary terminals at 3 kV for 1 min at
50 Hz
¢) Test for accuracy
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Repori No.:  13051Ra Sheet: &

List of Test Participants
Part 1: 16" — 20™ April 2013, ABB s.r.0. Laboratory Brno, Czech Republic

Representatives of Technical Committee:

Dr. Horst Glinther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beierlein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Operator:

Dr. Otakar Bene$ ABB s.r.0. Laboratory, Brno, Czech Republic
Mr. Jifi Zila ABB s.r.0. Laboratory, Brno, Czech Republic
Mr. Petr Prikryl ABB s.r.0. Laboratory, Brno, Czech Republic

Representatives of Client:
Mr. Jossf Vyoral ABB s.r.0. PPMV, Brno, Czech Republic

Further Participants:
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Report No.:  13051Ra Sheet: 6

List of Test Participants
Part 2: 14™ May 2013, PEHLA Testing Laboratory Ratingen -

Representatives of Technical Committee:

Dr. Thomas Ebke PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beierlein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Qperator:

Mr. Matthias Kinast PEHLA-Testing Laboratory Ratingen, Germany
(Test Engineer)

Mr. Joachim Kéhler PEHLA-Testing Laboratory Ratingen, Germany
{(Measurement)

Mr. Joachim Kéhler PEHLA-Testing Laboratory Ratingen, Germany
(Machine Operator)

Representatives of Client:

Mr. Josef Vyoral ABB s.r.0. PPMV, Brno, Czech Republic
Mr. Jifi Zila ABB s.r.o. PPMV, Brno, Czech Republic
Mr. Jan Svindrich ABB s.r.0. PPMV, Brno, Czech Republic
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Representatives of Technical Committee:

Dr. Horst Giinther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beiertein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Operator;

Dr. Otakar Bene§ ABB s.r.o. Laboratory, Brno, Czech Republic
Mr. Jiff Zila ABB s.r.0. Laboratory, Brno, Czech Republic
Mr, Petr Prikryi ABB s.r.o. Laboratory, Bmo, Czech Republic

Representatives of Client:

Mr. Josef Vyoral ABB s.r.0. PPMV, Brho, Czech Republic

Further Participants:
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(

DALKS

Deutsche
Akkreditierungsstelle

- e
———

Fachbereich

Norm [
Hausverfahren /
Version

Titel der Norim oder des Hausverfahrens
(ggf Abweichungen / Modifizierungen von -
Normverfahren angeben)

Priifbereich /
Einschrankung

Elektrotechnik

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

|EC 60068-2-75
Edition 2.0,
2014-09

Umgebungselnﬂusse - Teil 2-75:

Priifungen - Priifung Eh: Hammerpriifungen
{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

1EEE Std C37.04- 1999
June 1999

|EEE Standard Rating Structure for
AC High-Voltage Circuit Breakers
IEEE Std €37.04-1999

{(Revision of IEEE $td C37.04-1979)

Elektrotechnik

IEEE Std C37.06-2009
November 2009

}EEE Standard for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis -
Preferred Ratings and Related Required
Capabilities for Voltages Above 1000 V

IEEE Std €37.06-2009

{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 |ANSI C37.54- American Nationai 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

IEEE Guide for Testing Metal-Enclosed
Switchgear Rated Up to 38 kV for
internal Arcing Faults

Elektrotechnik

ANSIC37.122.2-
2011

|[EEE Guide for the Application of Gas Insulated
Substations 1kV to 52kV

Elektrotechnik

IEEE Std C57.13-2008

|IEEE Standard Requirements for Instrument
Transformers

Giiltigkeitsdauer: 20.04,2017 bis 19.04.2022
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

({ DAKKS

Deutsche

Akkreditierungsstelle

Fachbereich

Norm /
Hausverfahren /
Version

Titel der Norm oder des Hausverfahre.ns
_ (gsf. Abweichuiigen / Modifizierungen von
Normverfahren angeben)

Priifbereich /
Einschriéinkung

Elektrotechnik

E DIN EN 61180 VDE
0432-10
Juli 2013

DIM EN 61180-1 VDE
0432-10
Mal 1995

IEC 61180-1
Edition 1.0,
1992-10

DIN EN 61180-2
VDE 0432-11
Mai 1995

IEC 61180-2
Edition 1.0,
1994-06

Hochspannungs-Priiftechnik fiir
Niederspannungsgeréte

Begriffe, Prilfung und Priifbedingungen,
Priifgerite

Hochspannungs-Priiftechnik fiir
Niederspannungsgerite

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

Deutsche Fassung EN 61180-1:1994

High-voltage test technigues for low voltage
equipment —

Part 1: Definitions, test and procedure
requirements

{IEC 61180-1:1992);

German version EN 61180-1:1994

Hochspannungs-Priiftechnik fiir
Niederspannungsgerite

Priifgeréte

{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

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022

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

( DAKLS

Deutsche

Akkreditierungssteile

Fachbereich

Norim [/
Hausverfahren /
Version

Titel der Norm oder des Hausverfahrens
(ggf. Abweichungen / Modifizierungen von
" Normverfahren angeben)}

Pr_iifbereich /
Einschriankung

Elektrotechnik

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

DIN EN 61439-1 Bbl 1
VDE 0660-600-1 Bbl 1
Berichtigung 1
Dezember 2014 +

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

{EC 61439-1
Edition 2.0,
2011-08

[EC/TR 61439-0
Edition 2.0,
2013-04

Niederspannungs-Schaltgerdtekombinationen
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 fiir die Spezifikation von
Schaltgerdtekombinationen

(IEC/TR 61439-0:2013)

Low-voltage switchgear and controlgear
assemblies —

Part 1: General rules

{IEC 61439-1:2011);

German version EN 61439-1:2011

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

Elektrotechnik

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

IEC 61439-1
Edition 2.0,
2011-08

Niederspannungs-Schaltgeritekombinationen
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

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022
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( DAKKS

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

Deutsche

Akkreditierungsstelle

Fachbereich

Norm /.

Hausverfahren /

Version-

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

Priifbereich /
Einschrinkung

Elektrotechnik

DIN EN 61439-3
VDE 0660-600-3
Februar 2013 +

CIN EN 61439-3
VDE 0660-600-3
Berichtigung 1
Oktober 2014

[EC61439-3
Edition 1.0,
2012-02

Niederspannungs-Schaltgeritekombinationen
Teil 3: Installationsverteiler fiir die Bedienung
durch Laien (DBQ)

{IEC 61439-3:2012);

Deutsche Fassung EN $61439-3:2012

Berichtigung zu DIN EN 61439-3
(VDE 0660-600-3):2013-02;
(IEC-Cor.:2013 zu IEC 61439-3:2012)

Low-voltage switchgear and controlgear
assemblies —

Part 3; Distribution boards intended to be
operated by ordinary persons {DBQ)

(IEC 61439-3:2012);

German version EN 61439-3:2012

Elektrotechnik

DIN EN 61439-4
VDE 0660-600-4
September 2013

[EC 61439-4
Edition 1.0,
2012-11

Niederspannungs-Schaltgerdtekombinationen
Teil 4: Besondere Anforderungen fiir
Baustromverteiler (BV)

{IEC 61439-4:2012);

Deutsche Fassung EN 61439-4:2013

Low-voltage switchgear and controlgear
assemblies —

Part 4: Particular requirements for assemblies
construction sites {ACS)

(IEC 61439-4:2012);

German version EN 61439-4:2013

for

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

Deutsche

( AKKS

Akkreditierungsstelle

Fachbereich

Norm /
Hausverfahren /
Version

Titel der Norm oder des Hausverfahrens
- (gsf. Abweichungen / Modifizierungen von
Normverfahren angeben)

Priifbereich /
Einschridnkung

Elektrotechnik

DIN EN 61439-5
VDE 0660-600-5
Oktober 2011

E DIN EN 61439-5
VDE 0660-600-5
Juli 2014

1EC 61439-5
Edition 2.0,
201408

Niederspannungs-Schaltgerdtekombinationen
Teil 5: Schaltgeritekombinationen in &ffentlichen
Energieverteilungsnetzen

{IEC 61439-5:2010);

Deutsche Fassung EN-61439-5:2011

Niederspannungs-Schaltgerdtekombinationen
Teil 5: Schaltgeratekombinationen in &ffentlichen
Energieverteilungsnetzen

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

Low-voltage switchgear and controlgear
assemblies - Part 5: Assemblies for power
distribution in public networks

(IEC 61439-5:2014);

Elektrotechnik

DIN EN 60439-1

VDE 0660-500 Beiblatt
2

Mai 2009

[ECTR 61641
Edition 3.0,
2014-09

Niederspannungs-Schaltgerdtekombinationen
Teil 1: Typgepriifte und partiell typgepriifie
Kombinationen -

Technischer Bericht: Verfahren flir die Priiffung
unter Stérlichtbogenbedingungen

(IEC/TR 61641:2008)

Enclosed low-voltage switchgear and controlgear
assemblies — Guide for

testing under conditions of arcing due to internal
fault

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022
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Technical parameters " Value

Highest voltage for equipmant 3.6- 12V
Power fiequency testvollage, 1 min, | 10-42k¢
".Lighiing Em;;uﬁse test voltage - ‘40 - 95 kV
wgz‘ited prima& current 10-3200A
wéa!ed short-time thermal currant 2 - 100 kA/ 1s
Reconnectable {primary tiIIA;D{J-B{}O A primary or secondary

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 ,iribs on the top”, The transform-
ers are manufactured in conformity with dimensions stated
hereunder. The TPU 4x.xx transformers are designed as
single-turn or multi-turn versions, with one transformer ratio or
with double ratio having the possibility t¢ be reconnectable on
the primary or on the secondary side, The number of second-
ary windings (from 1 to 6 — max. 12 secondary terminals - 2
rows), depends on the combination of the technical params-
ters (such as tha accuracy class, burden, short-circuit current,
overcurrent factor...} and the transformer dimensions size.

When agreed between the manufacturer and the customer the
TPU transformers can be provided with the voitage 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 operation. The secondary
windings are lead out into a cast-type secondary terminal box
with pfastic cover. The terminal cover is ssalable. The termi-
nals are provided with M5 screws for the termination and with
throughgoing holes for direct earting {first row of secondary
terminals).

2 TPU 4x/kx | Indeor supperting current transformers

/7

-

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
3.6kV; 7.2 KV 12 kV

Rated primary currents
10; 15; 20; 25; 80; 40; 50; 60; 75; 100; 150; 200; 300; 400;
500; 60%; 750; 1 000; 1 250; 1 800; 2 000; 2 500; 3 0G0 and

3 200 A, primary reconnectable 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 one 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 80 Hz, others on reguest

The transformers are designed and manufactured in confor-
mity with the folfowing standards and recommendations: IEC,
VDE, ANSI, BS, GOST and CSN, others on requast.

Cantilever strength
5 kN

Permissable torques for screw connections

M5 max 3.5 Nm min 2.8 Nm (\
M8 max 20 Nm min 16 Nm 0N
Mi12 max 70 Nm min 56 Nm \

l ﬂ.r(”m ‘

—
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Code designation - TPU current transformers

TPU b4 X X X
voltage current ; dimension primary {erminals
Q... to 600 A multiturn 1..short 148 mm, DIN 1..n0 pr.rec., no rivs /40x80mm, 80x80mm/

f4..uplol2kV

1. 1G 1 250 A, combi
multiturn, singleturn®
...to 1 250 A singleturn
...te 1 600 A singleturn
...to 2 000 A singleturn
1o 2 500 A singlsturn
...to 3 000 A singleturn
...to 3 200 A singleturn

CO'\IQ}CJ’I&(,O

2..long 148 mm, DN

3..short, wide.. 184 mm
4..long, wide...184 mm
5..middie 148 mm, DIN

2..prim. rec,, no ribs /40x80mm, 80x&0mm/
3..n0 pr.rec., with ribs /60x68mm, 80x80mm/
4, prim. rec., with ribs /40x80mm, 80x80mm/

* TPU 41.41 and TPU 41.43 only

Marking of current transformer outlets - example

P} F2)
H H
; i
G o]
51 2
) 0]

PI{K) PZ(L}
G o
I
£ ]
R
[ o ]
[
¥ [e I
B .52 B3
IC} un 02

b}
P1{K) P2(L}

381
(1%

182 281
(1 {2k}

232 354 382
{20} (3%} (3)

e)

P1{K} B2 L)
e o
f i
r;‘ g &
151 152251 252
k) (33} () 0]
<)
F1i o2 1
{Ha} ®b) (Le) {Lth)
¢ e Q
] I !
& o) &
151 152 281 282
(1K) {an (&) {21y
fl

a) Single-core design | b) Double-core design | c) Three-core design | d} Single-core design, reconnectable on the secondary side | e} Double-core design,

reconnectable on the secondary side | f) Double-core design, reconnectable on the primary side

Standartized insulation levels of TPU 4x.xx transformers

3.6/21/45kV
3.6/10/40kV

Fig. 2. 1 Secondary terminal box
(3 secondaries and voltage indicator)

7.2727 /60 kY
7.2/20/60kV

Fig. 2. 2 Secondary terminal box
(2 secondaries and greunding screw}

12728775 kv
12/35/75kY
12/42 /95 kY
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Dimensional Drawing

’EU 40.11

TPU 43.11

Weight: 20-24kg
Creepage distance: 201 mm
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148

Drawing n. Petarity
44614000 P1 1o secondary lerminal
44614010 P2 1o secondary terminal
TPU 40.13 Weight: 20-24kg
TPU 43.13 Crespage distance: 214mm
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Drawing n. Polarity
44614040 P1 1o secondary terminzl
44614050 P2 o secondary lerming?

4 TPU 4x.xx | Indoor supporting current transformers

TPU 4012 Weight: 19-25kg
Creepage distance: 338 mm
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jui] m@%g ga o o |
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Drawing n. Palarity
44814020 P1 to secondary terminal
446¢4030 P2 to secondary terminal
TPU 40.14 Weight: 18-28kg
Creepage distance: 201mm
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—
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Drawing n. Polarity .I}/ ‘.,:‘!
44614080 P ta secondan/feqtigial
44514070 P2 ta seconda}] termal
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TPU 40.21 Weight: 29-37kg TPU 40.22 Weight: 29-37kg
TPU 43.21 Creepage distance: 200 mm Creepage distance: 215mm
&5
[ o
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Brawing n. Polarity Draving n, Polarity
44614080 1 to secondary lerminal 44614100 P1 to secondary teminal
446140890 P2 1o secondary terminal 44814110 F2 to secondary terminal
TPU 40,23 Weight: 29-37kg TPU 40.24 Weight: 20-37kg
TPU 43,23 Creapage distance: 214mm Creepage distance: 215mm
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Draving n. Polarty Drawing n. F’d*‘"“f“rﬁ-”f{ 4
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TPU 40.31 Weight: 31-3%9kg TPU 40.33 Weight: 31-39kg
TPU 43.31 Creepage distance: 215mm TPU 43.33 Creepage distance: 215mm
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TFPU 40.53 Weight: 28kg TPU 44.11 Welght: 25-31kg
TPU 43.53 Creepage distance: 214mm TPU 45.11 Creepage distance: 201mm
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Crawing n, Polarity Drarwing n Polarity
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TPU 44.13 Weight: 25-31kg TPU 44.21 Weight: 40-45kg
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TPU 44.23 Weight: 40-45kg TPU 44,31 Weight: 34-42kg
TPU 45,23 Creepage distance: 201mm TPU 45.31 Creepage distance: 210 mm
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TPU 44.43
TPU 45.43
TPU 46.43
TPU 47.43
TPU 48.43
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Contact us

ABB s.r.o.
EPMV Brno

Videnska 117, 819 00 Brno,

Czech Republic

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

Fax:  +420 547 152 626

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

www.abb.com

The dala and lllustrations are not binding. Wa reserve the right to
make changes without notice in the course of technical develop-
ment of the product,

© Copyright 2017 ASB.
Ali rights reserved,

VLCO00501 Rev.7, an 2017.02,07
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PENYEBIMKA BRITAPHUA
BEATAPCKM KEITUTYT Lo KMeTpRoRCTKd

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AONMBAHEHVE N2 15,09.4507.2

KbM YOOCTOBEPEHWME

3A OOOEPEH THUIt CPEACTBO 3A U3MEPBAHE N° 06.0%1.4507
Measuring Instrument Type-approval Certificate-Revision 1

WznageHo Ha
npon3BCAUTES!
Issued to manufacturer:

Ha ocHoBaHMe Ha:
In Accordance with:

OTHOCHO!
In Respect of:

TEXHUYECKH 1
MEeTPONIOTUUHI
XapaKTepuCcTIKN:
Technical and metrological
characteristics:

CpoK Ha BannagHoCT:
Valid until;

Cpegcreoro 3a MaMepBaHe e
BAKCAHO B perucrepa Ha
ojoubpeHyTe 3a M3MNOoJI3BaHe
THHOBE cpefcTBa 2a
namepeaHe nop N2:
Reference N?:

fAara Ha wagasaHe Ha
NMEPROHaYaNHOTO
YROCTOBEPEHUEeTo 38
opofpeH Tvn:

Date:

fara Ha vwagagaHe Ha
AONBNHEHNETO Kb
YROCTOBEpPEHHEeTO 3a
opobpex TUN:

Date;

ABB S.r.o., Penybnuka Yexua

un. 30, an.2 ot 3aKoHa 3a U3MepBaHuaTa

TpaHcdopMaTopu 38

CRpeAHo
Hanpexerue TUR TPU xxX.xx (TPU 4x.xx, TPU 6x.xx, TPU
7XXX)

v3MepeBaTenum TOKOBW

TIPUADKEHME, HEPA3AGAHAE YACT OF HACTOAILOTO
YAOCTOBEpEHME 3a 0/106peH TUN CPEACTBO 3a usMepBaHe

14.09,2025 1,

4507

05.01.2006 r.

14,09,2015 r,
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fpunontenne KeM Honvanenne N2 15.09.4507.2 wnti YAOCTOBEpSHKHE N2 06.01.4507

HMapageHo Ha npouasoauTen: ABB S.r.o., Penybavika Hexus

OTHOCHO? W3MepBaTeNHX TOKOBK TpaHCPOPHMATOPKU 33 CPEAHO HanPEXeHUe TiN TPU XX.XX
(TPY 4x.xx, TPU 6X.xx, TPU 7x.XX)

On#canune Ha gonbnHenue N2 15.09.4507.2 kbM yaocTOBEpEHNE 33 ofoGpeH Tun N¢
06.01.4507

WagaseHoTo gonbaHedve N¢ 15.09.4507.2 kbM yAOoCTOBEpeHWE 34 onobpen Tan N?
06.01.4507 e 33 yAL/X3BAHE Ha CPOKa Ha BAAWAHOCT Ha oAebpsaBaHe Ha THNa A0 14.09.2025

roavHa. :
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PEIIVBIMKA BBITCAPHUA
BEnTapcKy MEITMTYT Lo KeTH TCTKA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

HOMBJ/THEHWUE N° 15.09.4507.1

KbM YQOCTOBEPEHUE
3A O4OBPEH TUN CPELCTBO 3A N3MEPBAHE N¢ 06.01.4507
Measuring Instrument Type-approval Certificate-Revision 1

Wzpageso Ha
npov3BOauTen: ABB S.r.o., Penybnunka Yexus
Issued to manufacturer:

Ha ocHoBanue na: un. 32, an. 1 ot 3akoHa 32 usmepsBaHuata (AB, 6p. 46 oT
In Accordance with: 2002 r., n3m, 6p. 88 or 05 1., usm. 1 gor. 6p. 95 oT 2005 r.)
OTHoCHO; M3IMEPBATE/IHM  TOKOBM  TpaHcgopmatopy 33 cpeaHo
In Respect of: HanpexeHue Tun TPU Xx.xx

TexHUUYeCcKH n

METPONOTUUHH
XapaKTepPUCTUKK: NpyUAGKeHus, HepasaenHa yacr oT H&CTOAWOTO
Technical and metrological yAocToBEpEHUE 38 0f06PEH THIT CPEACTBO 33 U3MEpBaHe
characteristics:

CpoK Ha BaNMGHOCT: 05.01.2016 r,

Valid until:

Cpencreoto 2a naMeppaHe &
BNKCAHO B pervcrbpa Ha
opobpeHnUTE 3@ MBNON3BaHe
THUMOBe CpegcTea 3a

nzMepBaHRe nog No: 4507
Reference N¢:

AaTta Ha naaaBaHe Ha
AOMBIHEHWETO KbM .
YHOCTOBERpEHHUETO 3a

oflo6peH TMN: 03.09.2015r.
Date: T
S a A
; ;’_‘/ :_:' H
NPEOCEAATEN: - H e
= =)
£oU, A-p AMHETHpP
RGN
N
cTpak

V7%
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Mpunonxenue kou Jonbanenne N 15.09,4507.1 kbvM vgocrorepedue N2 06.01.4507

MzpnapeHo Ha nponasoguTen: ABB 5.r.0., Penybnuka Hexus

OTHOCHO! U3MEPBATE/IHW TOKOBK TPaHCKHOPMaTOPH 3a cpesHO HanpexeHue Tun TPU XX.xx

OnucaHve Ha AONBAHEHUMETO KbM YAOoCTOBepeHue 3a oaobper Tun N2 06.01,.4507

B T. 1.1. TeXHHYeCK: U MeTPOSTIOFUUYHN XapaKTepUCTHKK 4a Ce JOMBNHY!

+« HOMMHaNHW MbpBUYHW TOKOBE;
- 3a TPU 4x.xx: o1 10 A jo0 3200 A;
- 3a TPU 6x.xx: o1 10 A 10 3200 A;
- 3a TPU 7x.xx: oT 10 A no 2500 A,

Br. 1.3. CxeMM Ha MecTara 3a NOCTaBAHE Ha 3HauM, yaocToBepaBaliy pe3yaTaTuTte
OT KOHTPO/a ¥ MecTa 2a NRoMOBUPaHe A3 C& JOMbAHM!

- 3HaKLT 3a@ 04A00peH TVN wWe GbAe rpaBvpaH Ha Tabenata € HOMUHANHW A3HHW OT

33B04a NPOU3BOANTEN,
- 3HaKbLT 3a nNbpBOHAYdanHa npopepka (Mapka 3a sanenpaHe) ce nocTaes AC

rpaBvpaHMA 3HaK 3a oaobpeH TUN.

ey

Fall
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PEHLA
G Certificate No, 14199Ra
GESELLSCHAFT FUR ELEKTRISCHE Copy No. 1

HOCHLEISTUNGSPRUFUNGEN
Member of the
SHORT-CIRCUIT TESTING LIAISON {8TL)

TYPE TEST CERTIFICATE OF
COMPLETE TYPE TEST

APPARATUS: Current fransformer
DESIGNATION: TRPU 43.11
Rated voliage: 12 kV Rated normat current: 1250 A Rated frequency. 59 Hz
SERIAL NUMBER: WVLT5114049692
MANUFACTURER: ABB s.r.0., PPMV, Brno, Czech Republic
under license of ABB Technelogy Lid., Zurich, Switzerfand
TESTED FOR: ABB Technology Ltd., Zurich, Switzerland
DATE(S) OF TEST:  20%, 227 and 23" October and 04" and 17 November 2014
TESTED 8Y: PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.o. Laboratory Brno, Czech Republic
on behalf of PEHLA-Testing Laboratory Ratingsn, Gemnany

The 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, 2012-09, ¢l 7.2.2,7.2.3,7.2.8.201 - 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 fo 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.

This Certificale comprises 33 sheets in total,

The authentlelty of this document is guaranteed by the integrity of the seal label and seal ribhon. Withouta
wrltten permlssion of PEHLA It Is not allowed to make reproduction in extracts of this document. Copying
the cover shest accompanied by sheet 2 and the sheets mentioned here is an exception.

GESELLSCHAFT FUR ELEKTRISCHE

,‘;\v&i‘“-‘-’ ;f% HOCHLEISTUNGSPRUFUNGEN

7 o A o
,é:* "% mo @} »@5

v PEHLA z M. Wolinger

" A

£ Sh, 0000 e

‘f:\)) G&\ Management Commilitee

Jzg - y10%

Mannheim, Z1%* January 2015
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 2

Notes . W

Accreditation

The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has been approved by the DAkkS (German Accreditation Body)
according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment {Registration-No. D-PL-12072-05-01).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1869. STL
is a forum for the international cooperation of the testing 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 fssued 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 description, drawings and additional specifications.

A Test Document ( ™

is issued for parts of fype 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 tosts 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-Richtinien”
{PEHLA Guides) and/or 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 canfirms that the tests have been conducted and is valid only untit 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, ihe uncertainties required by the relevant standards have been compliad with,

Addresses
Office: PEHLA-Geschaftsstelle Client; ABB AG
Hallenweg 40 Kallstadter Str. 1
68219 Mannheim 68309 Mannheim .
Germany Gemmany €
Internet: www.pehla.com as shareholder and contractor of PEHLA GbR
Testing Stafion: PEHLA-Testing Laboratory Ratingen ABB s.r.o. Laboratory
Oberhausener Str, 33 Videtiska 117
40472 Ratingen 619 00 Brno
Germany : Czech Republic
on behalf of PEHLA-Testing Laboratory
Ratingen
Manufacturer:  ABB s.r.o.
Videfiska 117
619 00 Brno

Czech Republic
under license of ABB Technology Lid. Zurich,
Switzerland

Tested for: ABB Technology Ltd.
Affolternstrasse 44
8050 Zurich,
Switzerland
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGERN_

Cerlificate No.: 14199Ra ' Sheet:
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra

Sheet=—72

List of Test Participants

Part 1: 20", 22" and 23" October 2014, ABB s.r.0. Laboratory Brno, Czech Republic

Representatives of Technical Commitiee:

Dr. Horst Ginther
Mr. Nikolaus Beierlein

Test Engineer / Test Operator:

Mr. Jir Zila
Dr. Otakar Benes
Mr. Petr Prikryl

Representatives of Client:

Mr. Marcel Jancik

Further Paricipants:

Ty

PEHLA-Testing Laborafory Ratingen, Germany
PEHLA-Testing Laboratory Regensburg, Germany

ABB s.r.o. Laboratory Brno, Czech Republic
ABB s.r.0. Lahoratory Brno, Czech Republic
ABB s.r.0. Laboratory Brno, Czech Republic

ABB s.r.o. Brno, Czech Republic
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PEHELA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14199Ra Sheet: 5

List of Test Participants
Part 2: 04" November 2014, PEHLA Testing Laboratory Ratingen, Germany-

Representatives of Technical Committee:

Ms. Barbara Schiegel PEHLA-Testing Laboratory Ratingen, Germany
Mr. Herbert Feld PEHLA-Testing Laboratory Berlin-Marzahn, Germany

Test Engineer / Test Operator:

Ms. Barbara Schlegel PEHLA-Testing Laboratory Ratingen, Germany
{Test Engineer)
Mr. Joachim Koéhler PEHLA-Testing Laboratory Ratingen, Germany
(Test Cperator)

Representatives of Client.

Mr. Marce! Jancik ABB s.r.0. PPMV, Brno, Czech Republic
Mr. Jiri Zila ABB s.r.o. PPMV, Brno, Czech Republic

Further Participants:




T PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14198Ra Sheelg

List of Test Participants
Part 3: 17" November 2014, ABB s.r.o. Laboratory Brno, Czech Republic

Representatives of Technical Commitiee:

Dr. Horst Giinther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beierlein PEHLA-Testing Laboratory Regensburg, Germany

Test Engineer / Test Operator;

Mr. Jiri Zila ABB s.r.0. Laboratory Brno, Czech Republic
Dr. Otakar Benes ABB s.r.o. Laboratory Brno, Czech Republic - (
Mr. Petr Prikiyl ABB s.r.0. Laboratory Brno, Czech Republic '

Representatives of Client:

Mr. Marcel Jancik ABB s.r.o. PPMV, Brmo, Czech Republic

Fuither Participants:
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PEHLA  CESELSEHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14199Ra Sheet: 7

Technical Data of Test Object

Current Transformer /é_m
- /

Test object; Current transformer
Pesignation: TPU 43.11
Manufacturer: ABB s.r.o., PPMV, Brno, Czech Republic
under license of ABB Technology Ltd., Zurich, Switzerland
Serial No.; 1VLT5114042692
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 . b0 Hz
Rated peak withstand current 100 kA
Rated short-time withstand current 40 KA
Duration of short-circuit 3 s
Core 1

Accuracy class 055FS5

Rated burden 16 VA
Core 2

Accuracy class 5P10

Rated burden ' 15 VA
Power-frequency voltage between sections 3 kv
Inter-turn overvoltage 4.5 KVpeax
Insulation class E
Temperature category -5/40

Further data: -

707
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cenlificate No.: 14199Ra Sheeat: 8

List of Identified 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.

B 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/D7 [Title Additional
remarks

1V1.34610500 - D Transfomer Included in test
TPU 4(5)0.11 — TPU 4(5)3.11 report

- - P Transformer TPU 43.11 assembly -

1VL4800028R0101 o D Casting TPU 4(5)3.11 -

1VL4600032R0101 001 D Internal parts TPU 4(5)3.11(5) -

1VL3461099A-100A 002 D Positioning plate of TPU -

34610990

1VL3461039A - D Svorkovnice -

34610390

*) P: Parts list, D: Drawing

/2PE0402
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PEHILEA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 9
Drawing No. 1VL34610500
Current Transformer B
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.; 1419%Ra Sheet: 10

Test Results d
Accuracy Test

Test performed: ‘ Accuracy test

Date of test: 20" October 2014

Condition of test object: Factory new

Ambient air temperature; 227 °C

Humidity: 458 %

1. Test performed: Test for ratio error and phase displacement

secondary winding 181 - 182
accuracy class 058
rated curent primary / secondary A 1250/ 56
test current % 120 100 20 5 1 120 100 20 § 1
A 1500 | 1250 | 250 | 625 | 125 [ 1500 | 1250 | 250 [ 62.5 | 125
rated burden VA 15 .
burden during test VA 15 | ] 3.75 (
power faclor cosg 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 | 30.00 | 30.00 | 45.00 } ¢0.00 [ 30.00 | 30.00 | 30.00 | 45.00 | 90.00
rafio error % |-0.0391-0.039 | -0.044 | -0.056 | -0.071 | -0.018 | -0.018 [ -0.012 ] -0.10 | 0.002
phase displacement § min 095 | 075 [ 1.00 | 250 | 292 | 066 ; 068 | 114 | 1.55 | 1.83
secondary winding 281 - 282
accuracy class 5P
rated current primary / secondary A 1250/5
% 120 100

test current _ A 1600 | 1250
rated burden VA i5
burden during test VA 15
power factor cosp 0.8
limited rafio emror % 1.000
imited phase displacement & min 60.00
ratio error % |-0.084 [-0.089
phase displacement & min 1.73 | 1.81

Result: Test passed

18PE0402
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PLHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Ceriificate No.: 14199Ra Sheet: 11

Test Resuits A
Accuracy Test before STC Test (2) PR

2. Test performed: Tests for winding resistance (R.), knee point, security factor
and composite error

2.1 Measuring winding 181 — 152

RATED DATA
Type t TPU 43.11
Serial number : IVLTB114049692
Year of production s 2014
Ratie : 1250775/5 &
Burden ¢ 15/15 va
Accuracy class : 0,5/5P
Security factor / ALF 1 5/10
MEASURED VALUES
Winding . : isl - 1s2
Resistance of winding (75°C} @ 0,2370 Ohm
Security factoer e-»n ¢ 1,97
Knee point U/ 7T o 5,87V /70,0032 3
10 7 T ¥ T
] 1 1 1
J 1 1
1 1
o 1 1
4 3 I
B 1
J £ 1
1 H
1 i
N 1 1
1 1
I 1
+ I 1
[} I
H 1
1 H
] 1
T S B
] 1 1
L 1
7 E 1
- EH +
m i §
1 ]
- 1 ll
2| ) i
= ; |
i }
-1 1 i
I 1
1 1
1 1
3 1
IR 2 N e m e A mm e
T 1 1
N 1 1
N 1 ]
] i i
t [}
! 1
i i
1 i
] 1 1
1 1
1 1
N 1 |
1 1
L 1
¥ i
: !
G.B! T T ¥ T 1 §f f II T T T T 1 ¢
0,001 0,01
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Ceriificate No.: 14199Ra Sheet: 12

Test Results
Accuracy Test before STC Test (3)

2.2 Measuring winding 251 ~ 252

EXCITATION CURVE

RATED DATA
Type : TPY 43,11
Serial numbear T IVLTS5114049692
Year of production i 2014
Ratio : 1250//%/5 A
Burden t 1B/15 VA
Accuragy class : O,5/5p
Security factor / ALF : 5710
MEASURED VALUES (
Winding 1 2s1l - 2s2
Resistance of winding {75°C) : 0,3%12 Ohm
Security factor e->n : 13,39
Composite error s 0,1 %
Enee point O/ I s 47,32V / 04,0289 A
100 T T
1 1
1 ]
] 1 —
1
] i
H ¥
I t
1 1
] 1
1 J
] i
' ‘
: ! (
10 o o m . e T
¥ 1
1 ¢
1 ]
1 1
] i
¥ i
! :
E 1 ]
= i l
i i
| i
1 I
1 ]
[} 1
H ]
S e U P o m e m e o
i I
1 I
1 i
i i
1 ]
1 I
1 1
b3 [}
t E]
1 H
| f
1 1
1 1
1 1
| H
1 1
] I
1 |
0‘1 ] T llll 1 1 i
0,001 0,1 1
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14192Ra Sheet: 13

Test Results
Power-Frequency Voltage Withstand Test on Secondary Terminals =

Test performed: Power-frequency voitage withstand test on secondary terminals

Date of test: 20™ October 2014

Condition of test object: As after previous accuracy test
Ambient air temperature: 22.7 °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
{(181-1S2) (251-282) + F 3kV/60s passed
(251-282) {(151-182) + F 3KV/60s passed

Result: Test passed
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Certificate No.: 14199Ra

Test performed:
Date of test:

Condition of test object:

Humidity:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test Results
Inter-Turn Overvoltage Test

Inter-furn overvoltage test
20" October 2014

withstand test on secondary terminals
Ambient air temperature: 227 °C

468 %

of 4.5 kV peak was obtained before reaching the extended rated current.

Sheat: 14

As after previous accuracy test and power-frequency voltage

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

Tested winding

Test primary current ! duration

Voltage at secondary winding | Result
(151-182) 1500 A/860s 1.86 kVpeak passed
(251-252) 1500 A/60s 1.96 kVpeak passed

Result: Test passed
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheel: 15

Test Results
Verification of Markings

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.




PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 16

Technical Data of Test Circuit

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial

Discharge Measurement i/

é
—b

<
7
i

v B cC
Zot | oo HEH  w (

Technical Data;
High voltage supply:

Ca
Z
Zm
CcC
Cy
CD
Mi

Frequency Inverter, Type SL 11000-3, ZSE Praha, serial No. 3400497
Motor frequency: Selectable range up to 220 Hz

High Voitage Test Transformer type T100, HIGH VOLT Priftechnik Dresden GmbH
serial No. 885168

Primary voltage 230 V
Rated voltage 100 kv
Rated power 8.6 kVA

100 kV Altemnating Voltage Measuring system WGBS 11/100-1 35, HIGH VOLT
Priftechnik Dresden GmbH, serial No. 884800, consisting of:

100 kV voltage measuring capacitor, type CDCT 0615B12, serial No.0521589-10001
Low voltage measuring part, Type MC 204, serial No. 885172
Peak voltmeter, type MU 18, serial No. 885173

Test object

Filter 40 mH

Input impedance of measuring system 50 Q

Connecting coaxial cable, type 1L34/10 (50 Q, length 10 m)
Coupling capacitor 100 kv / 1nF

Coupling device

Measuring instrument system

Tolerances: According to the IEC 60060-2 cl. 7.1.1 the limits of the measurement uncertainly

21PE0402

yo

amount are 3% for the Upeax / V2
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 17

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 measuremert (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 7.3.22
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 Uy 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 test:
The maximum permissible partial discharge quantities are specified IEC61869-1, Ed. 1.0, 2007-10 clause
5.3.3.1 as follows:

at1.2xU, / PD<50pC
at1.2MN3x Uy /PD<20pC

The measured PD values before type tests are given in the table on sheet 18.
The measured PD values after type tests test are given in the table on sheet 27.

”
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Certificate No.: 14189Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 18

Test Results

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partlal
Discharge Measurement 2~

Power-frequency voltage withstand test on pnmary terminals and partial
discharge measurement

20" October 2014

As after previous accuracy test, power-frequency voltage withstand test
on secondary terminals and inter-turn overvoltage test

Test performed:

Date of test;

Condition of fest abject:

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
Test arrangement Test Voltage Result
, Power frequency voltage Test duration /
Voltage applied to Earthed in KV disruptive discharges
. - Secondary windings and '
Primary terminal frame 28 60s/0
Test performed: Partial discharge measurement
Pre-stress: 28 kV for 60 s
Background noise level; 0.2 pC
Test arrangement Result
Test voltage for 30 s (
Voltage applied to Earthed 14.4 KV 8.3kV K

Partial discharge in pC

Secondary windings and

Primary terminal

frame

=02

£0.2

Result: Tests passed

; M ur;

Uy

“,[h} jf
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Cerlificate No.: 14199Ra Sheet: 19

w0 O : i

Technical Data of Test Circuit
Lightning Impulse Voltage Test on Primary Terminals

o

Technical Data;

Maximum Charging Voltage Uy = 400 kv
Number of Stages n = 4
Surge Capacity per Stage C;, = 1000 nF
Load Capacitance Cz = 2000 pF
Damping Resistance Rp = Rg
Internal Front Resistance per Stage Rg = 43 Q
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Re = 66 Q
TG - Test Object
M- Voltage Measurement
Measurement:
Measuring Divider Type SMC 2000/400 {Serial-No. 885217)
Measuring Cable, Length L.35/25 (50 Q, fength 25 m)
Impulse Voltage Measuring System, 256 MHz Digital Recorder, Type TR-AS 25-8
(Serial-No. 247)
Tolerances: A,
According IEC80060-1 Edition 3.0 2010-09 clause 7.2.2
Test voltage value C*3 %
Fronttime T, +30 %
Time to half-value T» +20 %

'“fx n i z.;
. f '<,'n ;‘ |)1l!‘!’£
o i% IRTEISH]
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14199Ra Sheet: 20
Test Results ,
Impulse Voltage Withstand Test on Primary Terminals J
Test performed: Lightning impulse voltage test o _,(,),f’;-ﬁ
Date of test: 20" October 2014
Condition of test cbject:  As after routine tests
Temperature 9: 227°C Humidity f: 48.8 % Pressure p: 924 hPa
According to IEC61869-1 ¢l. 7.2.3.2.1 no correction for atmospheric conditions.
Fronttime T; 1.2 us Time to half-value Ty: 50 us
Test arrangement Test Voltage Result
- Lightning impulse voltage | number of impulses / '
Voltage applied to Farthed disruptive discharges (
indi +75 1570
Primary terminal Secondary windings and
frame -75 1570

Result: Test passed




PEHLA

Cerlificate No.: 14199Ra

Test performed:
Date of test:
Condition of test object:

Connections to test object:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 21

Test Results
Temperature-Rise Test

Temperature-rise test
22" and 23" October 2014 o e g
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’®

Buration of test: 17.00 h
Test frequency: 50 Hz
Ambient temperature:
Description Tem e%rature
At the beginning of test 24.2
At the end of test 32.3
Test current:
Description Cu}r&ent
At the beginning of test 1500
At the end of test 1500

Temperature rise at primary bars:

Measuring | Description of the | Nature of i Final Limited | 8, e
easuring escription of the ature of measuring | emperature | temperature p
point measuring point point o fise
C K K
t | Loft side of infeed bar | O1® S48 silver coated| 74 4 38.0
Right side of infeed | One side silver coated 75.0
2 L 70.8 38.5
bar Cuin air
Calculation of temperature rises of windings according formula:
Reu - R
. d start
Q= (2350 C+ Sasmr z) (gaemf - asmrr)
start
C] calcutated temperature rise
Rstant resistance start of test - cold condition
Rent resistance end of test - reaching a stable temperature
astart ambient temperature start test
Oaend ambient temperature end of test
(
Secondary Winding Rgan Rend aas[an aagnd e e[im
in 0 in 0 in °C in °C inK in K
181-183 0.195 0.224 30.4
281- 253 0.325 | 0.376 24.2 323 32.6 80.0
Remarks: - The permissible temperature rises are valid for an ambient air temperature of 40 °C.

- The temperatures were measured by thermocouples type L. The thennocou Iegs were
inserted into dnllmg holes and fixed by peening. . e
- The maximum increase of temperature-rise in the {ast hour was sma[ler( ¥

e

;.‘:"1; [ "f

Result: Test passed
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Certificate No.: 14199Ra

Technical Data of Test Circuit
Short-Time Current Tests

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheel: 22

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 <0156

Earthing conditions

Generator / System earthed via 5 kQ

Transformer not earthed

Short-circuit point earthed

Test object earthed
Test object {test values)

Number of phases 1

Measurement

Voltage measurement

Voltage Dividers
1000V /1V

Current measurement

Current Transf.
50kA/5A

. Remarks: -

28PEN402
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Cettificale No.: 14199Ra Shest: 23

Circuit Diagram
Short-Time Current Tests

Generator

\iée\, Master Breaker
( 2\ | Make Switch

Transformer
L0 Lo Lo
:}Q:?:}Q Current
ot 1., Transformers
| Voltage
) Dividers
( & .
' w  1est Object
T

:!_“h.{q F
i

18PEQ402
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Certificate No.: 14199Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheat: 24

Test Results

Short-Time Current Tests

Test performed:
Date of test:
Condition of test object before test:

Test arrangement:
Connections to test object:

Gas pressure (abs. rel. to 20 °C):

[y

Short-time current tests
04" November 2014
As after routine tests, impulse voitage withstand test and
temperature-rise test

Direct test circuit,

Infeed via copper bars with a length of approx. 0.5 m each to the
terminals of the current fransformer. Secondary windings short-
circuited. One side of the infeed and the current transformer
earthed via cable.

- MPa

e B

Test No.

PEHLA 14199Ra/

Peak withstand current

L1
L2
L3

Shart-circuit current First cycle

L1
L2
L3

Last cycle

L1
L2
L3

Equivalent current

Average value

L1
L2
L3

Duration of short-circuit

Short-time withstand current

Average value
Related to rated duration of short-circuit

L1
L2
L3

Duration of short-circuit

Related to rated short-time withstand current

S0l SEEEETEETEEEESESS

Emission of flame/gas/oil

Test result (P/N)

Resistance of the main circuit before test

Test current: - A (d.c.)

Ambient air temperature

L] ue | - ; - ; ; -
L2
L3

Resistance of the main circuit after test
Test current: - A (d.c.)

Ambient air temperature

L1
L2
L3

OC - - - _ -

Legend:

Remarks: PEHLA 14199Ra/ 01:

PEHLA 14199Ra / 02:

Condition of test object after test: No visibie or functional change or damage.

Result: Test passed

30PE1009

P: Passed in terms of the applied standard

Current caiibration

N: Not passed in terms of the applied sta@ﬁ\
" Pre-test with reduced values
L,
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Cerificate No.: 14189Ra Sheet: 25

Oscillogram No. PEHLA 14199Ra /03

Dynamic Test Z
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Osciliogram No. PEHLA 14199Ra / 04

Thermal Test - 1s
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Sheet: 27

PEHLA

Cedificate No.: 14199Ra

Test Resulis
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement after STC Tests

Power-frequency voltage withstand test on primary terminals and partial
discharge measurement

17" November 2014

As after routine tests, impulse voltage withstand test, temperature-rise test
and short-time current tests

Test performed:

Date of test:

Condition of test object:

Test frequency: 50 Hz
Temperature §: 23.1°C Humidity f: 41.1 % Pressure p: 985 hPa
The atmospheric correction factor was not applied.
Test Arrangement:
See photo at page 31
Test performed: Power-frequency voltage test
Test arrangement Test Voltage Result

Voltage applied to

Earthed

Power frequency voltage
in kV

Test duration /
disruptive discharges

Primary terminal

Secondary windings and

2g ¥

60s/0Q

frame

Test performed: Partial discharge measurement

Pre-stress: 28 kV for80 s
Background noise level: 0.2 pC

Test arrangement Result
(\ Test voltage for 30 s

Earthed 144 KV 8.3kV
Partial discharge in pC

Voltage applied to

Secondary windings and

<02
frame

0.5

Primary terminal

Remarks:
1) According client's requirements the power frequency voltage test and the partial discharge

measurement were done at 100 % of the test voltage

Result: Tests passed
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Report No.: 0016 Ra Sheat: 2

Accreditation - g

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 engmeenng
equipment (Registration-No. DAT-P-032/93).

Under reference to DIN EN 45001 PEHLA states the following:

- The accreditation of the PEHIA-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 somecns refers to a test in an aceredited 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 testing organisations with the further full members ASTA (GB),
CES| (), ESEF {F), KEMA (NL), SATS (N; $, SF) and STLNA (USA). In the framework of EC, STL has been
recognised in 1992 by EOTC as agresment group.

PEHLA-Documents

A Cerlificate

is issued for type tests which have successiully been carried out in full compliance with the refevant specifications or
standards and STLGuides valid at the time of the test.

For these tests the equipment under test 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 eqmpment 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 conlains all test results, details of the conditions under which the tests were caried out, also
_details relating to the behaviour of the equipment during test, and its condition after the tests, .

Addresses;

Office: PEHLA-Geschéftssielle
Hallenweg 40
D-68219 Mannheim

Testing Station: PEHLA-Teslting Sfation Ratingen
Oberhausener Sir. 33
D-40472 Ratingen

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

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

e

/jiﬁf: /s

/ ,u,fé,!f i
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Technical Data of Test Object ﬁ
Switchgear i
Ratings assigned by the manufacturer
Test Object: Metal-clad air-insulated switchgear panel
Type: 251.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.; 075650027/2010/00 Year of manufacture: 2000
Drawing No.: GCE 8010452 R0O112 Index 00
Rated voltage 12 kV
Rated lightning impulse withstand voitage 75 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 28 kv
Rated frequency 50/60 Hz (
Rated normal current of busbar 2500 A
Rated norral current of tee-off 2500 A
Rated peak withstand current i 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of shert-circuit 3s
Insulating medium air
Rated functional pressure {abs./20 °C) , - kPa

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

Permissible values for internal arc faults:

Peak current 80 kA
Short-time current 31.5 kA
Duration of short-circuit 1s
Max. ambient air temperature 40 <C

The above switchgear panel is fully described in the mentioned drawings.
Essential characteristics and Installed devices:

The above switchgear panel! is fully described in the mentioned drawings.
Essential details are:

Busbar 2 x 80 mm x 10 mm /R § mm, Cu, bare, with bushing plate.

— Busbar tee-off conductor 2 x 100 mm x 10 mm /R § mm, Cu, bare.

~ tulip insulatar with contact pin @ = 109 mm.

- Current transformer type ASS 12 — 20, manufacturer; WTW,
Serial-No. L1: 00/166476; L2: 00/166477; L3: 00/166478.

-- Voltage transformer type VES 12 - 02, manufacturar: WTW,
Serial-No, L1: 00/166610; L2: 00/166611; L3: 00/166612.

-- Earthing switch type EK8-1208-275, Serial-No. 02/032/00.

-- Cable conductor 2 x 100 mm x 10 mm /R 5 mm, Cu, bare.

[

Date of recelpt of test object: 8" May 2000

e ;-.A‘_‘_\g“
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Test Object:
Type:

Manufacturer:

Serial-No.:
Drawing No.:

Vacuum interrupter;

Drawing No.:

Technical Data of Test Object
Switching Device — Circuit-Breaker

Ratings assigned by the manufacturer

Vacuum circuit-breaker
VD4P 1225-31

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Shest: 6

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Year of manufacture: 2000
GCE 7000162 R1178 Index 00 (circuit-breaker)

7007054/4001/00

Rated voltage

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency
Rated normal current

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking current
... Rated short-circuit current
D.C. component
Rated short-circuit making current
Rated translent recovery voltage:
Peak value
Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Number of poles
Number of units per pole
Rated opening time
Rated closing time
Rated voltage of trip coll
Rated voltage of closing coil
Rated supply voltage
Rated frequency of supply voltage
Max. ambient air temperature
Further specifications:

Essential characteristics: -

Date of receipt of test object: 8" May 2000

Ay

12
75

28
50/60
2500

80
3156
3

315
30
80

20.6
0.34
1.5

Type VG4S, L1: No. 00G4501115, L2: No. 00G4501116, L.3: No. 00G4801117
GCE 7005535 R0101 index 02 (interrupter)

KV
kVips

0-0.3 s -CO-3 min-CO

Vacuum

3

1

545
approx. 60
230

230

230

40

ms
ms
V-DC
v-DC
Vv-DC
Hz
°C
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List of Drawings é_\

-

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 represent the equipment tested. These drawings have been
stamped and signed by PEHLA representatives and are kept

<] with the test documents at the test laboratory.

{1 at the client.

Drawing-No, Index Title Additional remarks
GCE 8010452 R0112 |00 SWITCHGEAR 12kV; PW1000 A copy is included in this
Test Report (
- GCE 8001304 PO101 |03 CONTACT PIN -
GCE 7000162 R1178 |00 Einschub fur 281.2 A copy is included in this
Test Report
GCE 7005535 R0O101 |00 Interrupter -
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Report No.: 0016 Ra Sheet: 9

Drawing No. 7000162R1178 - T
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Report No.: 0016 Ra Sheel: 10
Technical Data of Test Circuit 5
Power Frequency Voltage ) 2
HVT R

T0

Technical Data

HVT - High Voltage Test Transformer, Type TEO 250/20, Serial-No. 268 734,
manufacturer: Meflwandler-Bau GmbH, Bamberg

Rated Voltage 280 kv

Rated Capacity 50 kVA

Short Circult Impedance 146 %
TO - Test Object: Z51.2/12kV —type panel, 2500 A

M - Voltage 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:

- Capacltive Divider {ldent-No. ELK-000994, ELK-000990, ELK-000992):
calibrated on Apri} 1998 at DEACE/LH,
Calibration Repori-No. 9800086.

- Peak Voltmeter Typ DMI 551 (ldent-No. ELK-000989):
calibrated on April 2000 at DECMSILK,
Calibration Report No. 2000353.

634



PEHILA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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i

Technical Data of Test Circuit
Lightning Impulse Voltage 1.2/50

R

S \ o L_ h___)—-—o- _—T

QR

— TO C
S Re Cg (M

Technical Data
Impulse Generator Type SGSA-400-20, WO: 4549-51, manufacturer: Haefely

Maximum Charging Voltage Us = 400 kv
Number of Stages n = 4

Surge Capacity per Stage Cs = 600 nF
Load Capacitance CB = 2000 pF
Damping Resistance Rp = Rg
Internal Front Resistance per Stage Rer = 520
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Re = 115 Q

TO - Test Object: Z251.2/12kV ~type panel, 2500 A

M - Voltage Measurement.  Resistance divider RT400 (ident-no.: ELK-000937)
in connection with a peak voltmeter type SV 642/Haefely
(ident-no. ELK-000064) and oscilloscope type TDS520/
Tekironix (ident-no. ELK-000545),

Verification of Calibration:

- Resistance divider RT400 (ident-no. ELK-000937, ELK-000940, ELK-000942):
calibrated in April 1996 at FGH-Mannheim,
FGH-Calibration-Report-No. 012 DKD- K-15901 96-04.

- Peak voltmeter type SV 642 (ident-no. ELK-000064);
calibrated in December 1999 at DECMS/iLK,
Calibration-Report-No. 9900279,

- Oscilloscope Type TDS520 {Ident-No. ELK-000545):
calibrated in March 2000 at DECMS/LK,
Calibration-Report-No. 2000297,

i ; t i

i
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Lightning Impulse Voltage with the Test Object connected
(Standard Value: 1.2 + 30 %/50 + 20 %/peak +3 %)

Tek Running: waiting for }‘rigger ’
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Atmospheric Conditions during Tests

Date of test; 8" May 2000

IEC 17A/567/Q: Corrigendum to subclause 6.2,1 of IEC60524, 2000-01

{Indices: ~ power frequency voltage; + positive lightning impulse voltage; - negative lightning impulse voltage)

Input data Correction factors cakculated applied
air temperature t; 245 °C air density Ky~ 0.994 -
air pressure b: 1022 hPa | correction factors ke 0.994 -
air humidity h; 10.955 g/m® ki. 0.994 -
50% disruptive- Ug~: kV | air humidity kg~ 1.000 -
discharge voltages | Uga: KV | correction factors Ko+ 1,000 -
Us.: kv ka. : 1.000 -

minimum discharge path L: m | atmospheric Ka~: 0.994 0.994

correction factors Kis 0.994 0.994

K : 0.984 0.994
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Report No.: 0016 Ra Sheet; 14
Lightning Impulse Voltage Test q,:j
Power Frequency Voltage Test o

Test performed: Test of insulation phase-to-phase, phase-to-ground and against shutter.
Date of test: 8" May 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 busbar right hand resp.
at the cable connecting bar in the cable compartment.
Fronttime Ty 1.23 ps Time lo half-value To:  49.0 ps Test frequency f: 160 Hz

All voitage 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 1:
wee T ]
P AL
: L ok
e ned @:
] K] :
i L Applied power Result
N frequency voltage
i G abc iF ~kV
lied liahini Test duration or
L Voltage Earthed ?fﬁg&?sd o ?g;ltg;leg numbear of impulses /
Condition applied to Yy breakdowns
Vacuum circuit-breaker in test position, Aa BChcF 28 1 minute/0 1)
shutters closed. +75 16/0
-75 15/Q
Bb ACacF 28 1 minute/0 '}
+75 15/0
-75 15/Q
Ce ABabF 28 1 minute/0 ')
+75H 15/0
75 15/0

Remarks: A, a=Phase L1, Bb=Phasel2, Ce=FPhasel3d, F=Frame

1) Due to the voltage transformers the test frequency was increased upto 150 Hz.
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Report No.: 0016 Ra Sheet: 15

Lightning Impulse Voltage Test {
Power Frequency Voltage Test
q y g S

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

Date of test: 8" May 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 busbar right hand resp.
at the cable connecting bar in cable compartment.

Fronttime T,: 1.23 us Time to half-value T,:  49.0 ps Test frequency . 50/150 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 a/m®. (
Test Arrangement 2:
Applied power Result
frequency voltage
~ kv
iahtni Test duration or
o Voltage Earthed ?rﬁgﬂa?sde!?cmgg’eg number of impulses /
Condition applied to + kV breakdowns
Vacuum circuil-breaker in service position A BCabcF 28 1 minute/0
and open. +75 1510
-75 15/0
B ACabcF 28 1 minute/0 -
+75 15/0 (
-75 15/0
C ABabcF 28 1 minute/0
+75 15/0
<75 15/0
Vacuum circuit-breaker in service position a bcABCF 28 1 minute/0 )
and open. +75 15/0
-75 15/0
b acABCF 28 1 mingte/o )
+75 141
-75 15{0
} i ¢ 'abABCF 28 ! 1 minute/d % :
+75 15/0
-75 16/0

Remarks: A,a = Phase L1, B,b =PhaselL2, C,c=Phasel3, F = Frame

'Y Due to the voltage transformers the test frequency was increased upto 150 Hz,
P
Wi

| ;1;}/ S
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Lightning Impulse Voltage Test
Power Frequency Voltage Test =

——

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

Date of test: 8" May 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 busbar right hand.

Front time Ty: 1.23 s Time o half-value T;:  49.0 us Test frequency f. 160 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:
1T
A e
T _
N Applied power Result
! oabe |F frequency voltage
[ L T ] ~kV
Applied lighining Test dur.ation or
- Voltage . number of impulses /
Condition applied to Farthed imp uiiek\{';)ltagé breakdowns
Vacuum circuit-breaker Aa BChcF 28 1 minute/0 )
in service position and closed. +75 15/0
-75 1510
Bb ACacF 28 1 minute/0 ')
+75 15/0
-75 15/0
Co ABabF 28 1 minute/0 )
+75 15/1
-75 1510

Remarks: A,a=Phaseli, Bb=Phasel2 Cc=FPhasel3, F=Frame

'y Due to the voltage transformers the test frequency was increased upto 150 Hz.

\
T
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2 kV Power Frequency Voltage Test
at auxiliary and Control Circuits

Technical Data of Test Equipment:

High Voltage Test Eguipment

Manufacturer; HCK Essen
Type: WP-5004

Serial-No. G170-0402002
Rated Voltage: 0-4 kV
ldent-No.: ELK-000807/806/805

Yerification of Calibration: (

Calibrated in August 1999 at DECMS-LK,
Calibration-Report-No. 9900180

Test Procedure:

The auxiliary and control circuits of the switchgear and of the circuit-breaker were
subjected to the AC voltage withstand test between the auxiliary and control circuits
connected together as a whole and the frame of the switchgear panel

(see IECB0694:1996-05 clause 6.2.10).

The AC Test voltage is 2000 V, Test duration = 1 minute,

Test Result: (

Date of Test: 8" May 2000

The 2 kV AC voltage test at 2000 V - 1 minute was passed successfully.

No disruptive discharges occurred during test.

iy
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' f&ﬁLh—TEST

Fig. 1: Z81.2/12 kV pane}

! | d
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A

Y

Fig. 3: Cable compariemnent
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CERTIFICATO DI ACCREDITAMENTO
Accreditation Cerlificale

)

Accreditamento n®
Accreditation n® 0253 Rev. 1

s dichiaracho - ABB 8.p.A. Power Products Division
e deciare thal Sede/Haadquarters:
Via Friuli 4 - 24044 Dalmine BG

 conforme, ali[ requisii - NI CEl EN ISONIEC 17026:2005 "Requisiti generall per la competenza del
GIANOMA | aboratori di prova e taratura®

meels the requirements EN ISOAEC 17025:2005 "General-Requirements for the Competence of Testing
of the slandard and Calibration Laborafories" standard

quale Lahoratorio df Prova
as Testing Laboratory

l'acereditamento attesta Ja cornpetenza techica del Lahoratorio relativamente allo scopo fiporiato nglie
schede allegate al presente certificato. Le schede possono variare nel tempo. | requisiti gestionali della
ISO/IEC 17025:2005 (sezlone 4) sono scrittl in un linguaggio idoneo allattivita dei Laboratori di Prova, sono
conformi ai principi della 1ISO 9001:2008 ed allineatt con i suol requisiti applicabill, - v
Il presente certificato non & da ritenersi valido se nort accompagnato dalle schede allegate o pud esseéra
sospeso q revocalo.in qualsiasi momento el caso di inadempienza accertata da parte df ACCREDIA, -

La vigenza dell'accreditamento puo essere verificata sul sito WEB (www.accredla.it) o richiesta direttamerite

ai singoll Dipartimenti .

The accredifation certifies the technical competence of the laboratory limited to the scope detafled I the
attached Enclosure. The scope may vary In the time. The management system reqtiremenis in ISOAEC
17025:2005 (Seclion 4) are wriltert in a fanguage relevant to Testing Laboratories operations and meet the
principles of ISO 9001:2008 and are aligned with its pertinent requiraments. ’

The preseni certificate s valid only if associated to the annexed schédule, and c¢an be suspended or
withdrawn at any time in the event of non fuffilnent as ascertained by ACCREDIA.

The in force stalus of the acoreditation may be checked in the WERB éite {www.accredia,it) or on direct
request to appointed Depariment, ‘

Data di 1*emissione Data di modifica Data di scadenza
ist Issue date Modification daté Expiring date
1999-07-08 2018-07-18 2019-07-11
v . —_ .

=i ; ——— —_— . i : Lol o

A Direﬁor%erale [l Direttore di Dipartimento | Presidente \)\
/" The Genéfal Director _Department Director The President

{Dr. Filippo Trifitet) {Dr.ssa Sllvia Tramontin) {Ing. Giuseppe Rossi)

- X

ot s S .
Sede operativa e fegafe: Via Guglielme Saticete, 7'9"!’.‘55 ! @ﬁé}f}@}fﬂ;f _e!l‘ $39 06 8440991 | Fax +39 06 8841198, .5 On{/f
iffo@accrediait | wwwaccredialit | Partita IVA - P ;iﬁe ﬂ Alefk 5‘_4;35315;.’. A ] %\
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Deuische
Akkreditierungsstelle

Deutsche Akkreditierungsstelle Gmbl
German Accreditation Body

Entrusted according to Section 8 subsectionl AklStelleG in connection with Section 1

subsection 1 AkkStelleGBY
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 GbR
PEHLA-Priffeld Ratingen
Oberhausener Strafle 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 2012-05-0
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. It comprises the cover shegt,
the reverse side of the cover sheet and the followlng annex with a total of 5 pages.

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

/

Frankfurt am Main, 2012-05-09 Diph Ang. {FH)ﬁ Egner
Heldl of e;,{jsfonz

This decument is a translation, The def nitiva \fersiun is-the-original German accereditation certificate,
See noles overleal. ( ,q !5 ’} IE ‘fﬁs Z

LS vu'- SIYIIYE




Deuische Akkreditierungssielle GribH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschwelg

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH [DAKKS), Exempted is the unchanged form of separate
disseminations of the ¢over sheet by the conformity assessment body mentioned overleaf,

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

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleS) of 31 july 2009
{Federal Law Gazette [ p. 2625} and the Regulation (EC} No 765/2008 of the European Parllament and of
the Councit of @ July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products (Official Journal of the European Union L 218 of 9 July 2008, 1. 30}. DAKKS is
a signatory to the Muliilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum (IAF) and Internstional Laboratory Accreditation
Cooperation {(LAC). The signatories to these agreements recognise each other’s aceredftations.

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

HAC: www.ilac.org

AR wwwiafnu
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D
tation Certificate

Accreditarmento n®
Accreditation n® 0030 Rev. 2

St dichiara che CES| 3,p_A.
We declare that Sede/Headquarters:
Via Rubattino 54 - 20134 Milano Mi

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

della norma Laboratori di prova e taratura®
meels the requirements EN ISONEC 17025:2005 "General Requirements for the Compeience 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 ripoitato nelle
schede allegale al preseénte cerificato. Le schede possono variare nel tempo. | requisiti gestionali della
ISO/NEC 17025:2005 (sezione 4) sono scriti in un linguaggio idoneo all'atlivith del Laboratori di Prova, sono
conform] al principi della 1SO 9001:2008 ed allineati con i suoi requisiti applicabili.

il presente cettificato non & da ritenersi valido se non accompagnato dalle schede allegate e pud essere
s0speso 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 Dipartiment! .

The accreditation cettifies the technical competence of the laboratory fimited to the scope defailed in the
attached Enclosure. The scope may vary in the time. The management system requirements in ISOAEC
17025:2005 (Section 4) are written in a language relevant to Testing Laboratories operations and meet the
principles of 1SO 9001:2008 and are aligned with its pertinent requirements.

The present certificate is valid only if associated to the annexed schedule, and can be suspended or
withdrawn at any time in the event of non fulfiiment as ascertained by ACCREDIA.

The in force status of the accreditation may be checked in the WEB site (www.accredia.if) or on direct
request 1d appointed Department.
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Introducing

Laboratories 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
professionally. Starting with the planning and preparation phase
we cooperate closely with our customers in order to ensure

an opiimal testing. Our organization provides flexible planning
which ensures short-term reservation.

When testing at the Laboratories Ratingen our customers may
choose to either prepare the test objecis on their own or make
use of our assembly and installation service. By request an
on-site testing can be performed in the customer’s facilities. All
fasi results will be evaluated by our team of highly quslified and
experienced experts in close cooperation with the customers.
Our laboratories are equipped with a 8F; module to handle and
recycle the gas for environmental safety. The accreditation as
ABB Laboratories Ratingen and as PEHLA Testing Laboratories
Ratingen ensures 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

Assembly and installation work

Calibration of elactrical and mechanical measuring
equipment

Laboratories Ratingen |
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Our documentation
to the customers

When testing at Laboratories 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 relevant
specifications or standards and STL Guides valid at the time
of the test. For these tests the test object must ba clearly
identified by technical description, drawings and additional
specifications,

Test document

A test decument 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.

4 | Laboratgties Ratingen

/4

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 results, detalls of the
conditions under which the tests were carried out, also details
relating to the behaviour of the test object, and its cendition
after the tests.

Test confirmation

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.
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Development tests, /
type tests or acceptance tests

Laborateries Ratingen are able to offer any kind of test your company neads.

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

tests on medium voltage equipment with state-of-the-art tech- - Type tests

nology. Ali tests can be carried out as ABB tests or as PEHLA - Development tests

{ests. - Acceptance tests (also in other test laboratories}

- Certification tests

Our test portfolio:
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Overview of standards

High-veltage switchgear and controlgear

High-voltage test techniques

Power transformers

High-voltage fuses

Bushings

Insulators

instrument transformers

Live working

Low-voltage switchgear and controlgear

ANSI/ IEEE

Other standards on reguest.

6 |Laboratories Ratingen

IEC 62271-1

IEC 62271-103

IEC 62271-108

[EC 62271-200

IEC 62271-203

IEC 60080-1

IEC 80076-5

IEC 60282-1

IEC 60137

IEC 60660

IEC 61862-1

IEC 60832-1

IEC 60947-1

IEEE G37.04
ANSI C37.54

IEC 82271100

IEC 62271-104

IEC 82271-110

IEC 82271-201

IEC 62271-304

IEC 80060-2

{EC 60076-11

IEC 60282-2

IEC 61869-2

IEC 60832-2

IEC 80947-2

ANSI C37.06
IEEE C37.60

IEC 62271-102

IEC 62271-105

IEC 62271111

IEC 82271-202

IEC 60529

IEC 60270

IEC 61869-3

IEC 81230

IEC 609473

WEEE C37.09
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Testing facilities

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

High-power testing laboratory

The high power testing laboratory is equipped with a

2800 MVA short-cirouit test generator and cil-insulated power
transformers and is therefore able to perferm making and
breaking tests at several voltage- and short-circuit current
levels.

A special dry-type power 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 three seconds.

- Inside the room simulation of the arcing test bay, internal arc-
ing tests can be performed for switchgear, containers or even
substaticns.

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
resisiors, measurement equipment etc., it is possible to per-
form a wide range of load current switching tests as well.




Testing facilities

The tests, which can be performed at our high power testing - Peak withstand current test
laboratory, are: - Up to 250 kA
- Short-circuit making and breaking capacity test ~ Short-time withstand current test
up to - Up to 100 kA and up to 3s (4s)
- 50kA  at 12 kv - Internal arc fault test
- 31.5kA at 17.5kV - Up to 50 kA
- 25 kA at 24 kV - Different tests
- 16 kKA at 40.5kV - beyond the standards according to client's instructions

- Switching capacity test
Load currents
- Capacitive
- Inductive ( '
- Ohmic -

- Inductive-ohmic

8 |Laboratories Ratingen
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Temperature-rise testing laboratory

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

During the test, currents and temperatures are checked 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 exceeded or
the test duration is over.

- Temperature-rise tests
- Up to 180 measuring points can
- 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

be connecied

2y }
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Testing facilities

High-voltage testing laboratory The high-voltage testing laboratory performs the following
With the test facilities in our high voltage testing taboratory tests:
all dielectric and partial discharge tests for medium voltage - Standard lightning impulse
equipment can be carried out. For sensitive partial discharge voltage tests
tests a gpecial test chamber is available with a background - Up 1o 800 kV
level < 1 pC. - Power-freguency voltage tests
- Stationary up to 260 kv
In order to offer on-site testing the high-voltage laboratory - Mobile up to 230 kV
has mobile test equipment. - Partial discharge tests

- Stationary up to 150 kV
~ Mobile up to 230 kv
' - Degree of protection tests (
- Tests on auxiliary and control circuits :

o R e e

10 | Laboratorigg Ratingen
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Mechanical testing laboratory

The mechanical testing laboratory offers different functionat,
environmental and material tests especially on medium and
low voltage equipment and thelr 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 moenitoring systems are available to
supervise various signals for diagnostics.

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

For gas-filed 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 extrerne temperatures, humidity,
vibrations, inclination and other impacts.

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

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

e
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Testing facilities e

Material testing laboratory Calibration service

In this laboratory various climatic tests on materials, compo- At the calibration laboratory we are able to calibrate elecirical
nents and complete medium voltage switchgear panels can measurement instruments, force measurement instruments,
be carried out, length measurement equipment, torgue wrenches and pres-

sure gas equipment.
The testing facilities include two accessible climatic / thermo
chambers. The main tests offered by the material testing
labcratory are:
- Temperature tests
« Range: -70 °C to +150 °C
- Test voitage: 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 tests with sulfur dioxide
- Tests with condensed water containing climate
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Initial sampling inspection
Objects with different size can be digitized with top-quality by
3D-scanning.

Tha 3D scannar will also ke used for
- Quality checks
- Comparison of nominal/actual measurement data
according to CAD data set
- Measurement of form and positicn tolerances without
complex construction
- Measurement of free formed surfaces
- Serial measurement for guality checks, process safety
- Toclrcom
- Generation of drawings for CAD system derives from
scan process ‘

- Check of initial batches
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\/V'érkshop of
the Laboratories DI

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

If defects cocur during tests our workshop offers immediate
repak service and manufacturing of spare parts.

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

| Laboratorieg, Ratingen
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Contacts at the

Laboratories Ratingen

If you need more infermation on Laboratories
Ratingen or If you would like to make reservations
for a test please contact:

General manager

Dr. Stefan Géttlich

Phone: +49 2102 12-1736

Fax: +49 2102 12-1713

E-Masil: 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@da.abb.com

Manager of temperature-rise,
material testing and

calibration laboratory

Claus Loguingen

Phone: +48 2102 12-1372

Fax: +43 2102 i2-1713

E-Mall: claus.loguingen@de.abb.com

Manager of high-voltage

testing laboratory

Ralf Hutmacher

Phene: +49 2102 12-1968

Fax: +49 2102 12-1713

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

Manager of mechanical testing

and electronic laboratory

Michael Schottler

Phone: +49 2102 12-1703

Fax: +49 2102 12-1713

E-Mail: michael.schosttler@de.abb.com

Manager of workshop
Reiner Huhle

Phone: +49 2102 12-1277
Fax: +42 2102 12-1713
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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

Note:

Ws reserve the right to make technical changss
or medify the contents of this document without
prior notice, With regard to purchase ordars,

the agreed particulars shall prevail, ABB AG
does not accept any responsibility whatscever
for potential errors or possible lack of information
in this decument.

We reserve all rights In this document and in

the subject matter and ilustrations containad
therein. Any reproduction, disclosure to third

parties or utilization of its contents — In whole
or in parts - is forbidden without prior written
censent of ABB AG.

Gopyright@ 2013 ABB
All rights reserved

DEABB/ag..g_? 13 gb Printed In Germany (08.13-1000-AMC)
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({ DAKKS

Deutsche
Akkreditterungsstelle

Deutsche Akkreditierungsstelle GmbH

Anlage zur Akkreditierungsurkunde D-PL-12115-01-00
nach DIN EN {SO/IEC 17025:2005

Gliltigkeitsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatum: 20.04.2017

Urkundeninhaber:

ABB AG
Kallstater Str. 1, 68309 Mannheim

Standort:

ABB AG

Calor Emag Mittelspannungsprodukte
Oberhausener Strafle 33, 40472 Ratingen

Priifungen In den Bereichen:
Geriite und Anlagen der Nieder-, Mittel- und Hochspannung
Dem Priiflaboratorium ist, chne dass es einer vorherigen Information und Zustimmung der DAlkS

bedarf, die Anwendung der hier aufgefiihrten genormten oder ihnen gleichzusetzenden
Pritfverfahren mit unterschiedlichen Ausgabestinden gestattet.

Das Priiflaboratorium verfiigt {ither eine aktuelle Liste aller Priifverfahren im flexiblen
Akkreditierungsbereich.

Elektrotechnik DIN EN 61869 1 Messwandler—Tell 1 Ailgememe Anforderungen

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

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

German verston EN 61869-1:2009

B ?*;

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

(< DAKKS

Deutsche

Akkreditierungsstelie

DIN 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 Priifbereich /
Hausverfahren / {gef. Abweichungen / Modifizierungen von Einschrdnkung
_ . Version Normverfahren angeben) '
Elektrotechnik | DIN EN 61869-2 Messwandier —
VDE 0414-9-2; Teil 2: Zusétzliche Anforderungen fiir
2013-07 + Stromwandler

Elektrotechnik

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

IEC 61869-3
Edition 1.0,
2011-07

Messwandler —

Teil 3: Zusétzliche 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 61869-4
VDE 0414-9-4;
April 2015

IEC 618694
Edition 1.0,
2013-11

Messwandler - Teil 4: Zusdtzliche 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

Elektrotechnik

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

JEC 61869-5
Edition 1.0,
2011-07

Messwandler - 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:

Ly

20.04.2017 bis 19.04.2022




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

({ DAkkSw

Deutsche
Akkreditierungsstelle

Fachbereit_:h

~ Norm /
Hausverfahren /
. Version

Titel der Norm oder des Hausverfahrens
{gef. Abweichungen / Modifizierungen von
Normverfahren angeben)

Priifbereich/
Einschrinkung -

Elektrotechnik

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

IEC 60060-1
Edition 3.0,
2010-09

Hochspannungs-Priftechnik —

Tell 1: Allgemeine Begriffe und Priifbedingungen
(IEC 60060-1:2010);

Deutsche Fassung EN 60060-1:2010

High-voltage test techniques —

Part 1: General definitions and test requirements
(IEC 60060-1:2010);

German version EN 60060-1:2010

Elektrotechnik

DIN EN 60060-2
(VDE 0432-2)
Oktober 2011

IEC 60060-2
Edition 3.0,
2010-11

Hochspannungs-Priiftechnik —

Teil 2: Messsysteme

{IEC 60060-2:2010);

Deutsche Fassung EN 60060-2:2011

High-voltage test techniques —
Part 2: Measuring systems

(JEC 60060-2:2010);

German version EN 60060-2:2011

(without annex
A)

(ohne

Anhang A)

Elektrotechnik

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

IEC 60076-5
Third Edition,
2006-02

Leistungstransformatoren —

Teil 5: Kurzschlussfestigkeit

{IEC 60076-5:2006);

Deutsche Fassung EN 60076-5:2006

Power transformers —

Part 5: Ability to withstand short-circuit
{IEC 60076-5:2006);

German version EN 60076-5:2006

Elektrotechnik

DIN £N 60076-11
(VDE 0532-76-11)

Leistungstransformatoren —
Teil 11: Trockentransformatoren

April 2005 {IEC 60076-11:2004);
Deutsche Fassung EN 60076-11:2004
IEC 60076-11 Power transformers —
First Edition, Part 11: Dry-type transformers
2004-05 {lEC 60076-11:2004);
German version EN 60076-11:2004 \
Elektrotechnik |DIN EN 60137 Isolierte Durchflihrungen fiir
{VDE 0674-5) Wechselspannungen {iber
Juli 2009 1000V
{IEC 60137:2008);
Deutsche Fassung EN 60137:2008
IEC 60137 Insulated bushings for alternating voltages above /

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022

Uy

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

( DAKKS

: Deutsche

Akkreditierungsstefle

German version EN 60137:2008

Fachbereich Norm / Titel der Norm oder des Hausverfahrens Priffberei_ch/
: Hausverfahren/ | (ggf. Abweichungen / Modifizierungen von Einschrénkung
- Version ' Normverfahren angeben) -
Edition 6.0, 1000 v
2008-07 (IEC 60137:2008};

Elektrotechnik

DIN EN 62271-103
(VDE 0671-103)
April 2012

[EC 62271-103
Edition 1.0,
2011-06

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 103: Lastschalter fiir
Bemessungsspannungen (iber

1 kV bis einschlieRlich 52 kv

(IEC 62271-103:2011);

Deutsche Fassung EN 62271-103:2011

High-voltage switchgear and controlgear —

Part 103: Switches for rated voltages above 1 kV
up to and including 52 kv

{IEC 62271-103:2011);

German version EN 62271-103:2011

Elektrotechnik

DIN EN 62271-104
(VDE 0671-104)
November 2015

IEC 62271104
Edition 2.0,
2015-02

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 104: Wechselstrom-lLastschalter fiir
Bemessungsspannungen Uber 52 kV

{IEC 62271-104:2015);

Deutsche Fassung EN 62271-104:2015

High-voltage switchgear and controlgear —

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

Ay,
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(pAgs

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

Fachbereich Norm / . Titet der Norm oder des Hausverfahrens - Priifbereich /
. Hausverfahren / (gef. Abweichungen / Modifizierungen von Einschrénkung -
_ . Version | - Normverfahren angeben) '
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
I[EC 60270 High-voltage test techniques -~
Third edition, Partial discharge measurement
2000-12 + (IEC 60270:2000);
Amendement 1 German version EN 60270:2001
Third edition,
2015-11
Elektrotechnik {DIN EN 60282-1 Hochspannungssicherungen
{VDE 0670-4) Teil 1: Strombegrenzende Sicherungen
August 2010 (IEC 60282-1:2009)
Deutsche Fassung EN 60282-1:2009
I[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-Schaltgerate 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 \
IEC 62271-106 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

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatum: 20,04.2017
iia
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

({ DAKKS

Dettsche

Akkreditierungsstelle

Fachbereich Norm / Titel der Norm oder des Hausverfahrens Pritfbereich /
" Hausverfahren / - {gsf. Abweichungen / Modifizierungen von Einschrinkung
. Version Normverfahren angeben) -
Elektrotechnik |DIN EN 60529 Schutzarten durch Gehuse {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 + A1: 2000 +
A2:2013
Elektrotechnik |DIN EN 60660 Isolatoren
(VDE 0441-3) Priifungen an Innenraum-Stiitzern aus
Dezember 2000 organischem Werkstoff fiir Netze mit
Nennspannungen liber 1 kV bis kleiner 300 kv
{IEC 60660:1999)
Deutsche Fassung EN 60660:1999
1EC 60660 insulators — Tests on indoor post insulators of
Edition 2.0, organic material for systems with nominal
1999-10 voltages greater than 1 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

{IEC 60832-1:2010)

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 Arbeitsktpfe

Teil 2: Auswechselbare Arbeitskdpfe

(IEC 60832-2:2010);

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

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

{IEC 60832-2:2010);

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

Giiltigkeitsdauer;

Aoy

20.04.2017 bis

19.04.2022 -

Ausstellungsdatum 20.04.20%

.'ll\?f /7"!‘
i

671




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

DAKKS

Deutsche
Akkreditierungssteile

(

Fachbereich '

Norm /
" Hausverfahren /
' Version

Titel der Norm oder des Hausverfahrens
{gef. Abweichungen / Modifizierungen von

Einschrinkung
Normverfahren angeben} S

Elektrotechnik

DIN EN 60947-1;
(VDE 0660-100)
Oktober 2011

DIN EN 60947-1/A2
(VDE 0660-100/A2)
Mai 2014

[EC 60947-1
Edition 5.2
2014-09 +
Amendement 1+2

Niederspannungsschaltgerdte —

Teil 1: Allgemeine Festlegungen

(IEC 60947-1:2007 + A1:2010};

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

Niederspannungsschaltgerite —

Teil 1: Allgemeine Festiegungen

(IEC 17B/1806/CDV:2013);

Deutsche Fassung EN 60947-1:2007/FprA2:2013

Low-voltage switchgear and controlgear -
Part 1: General rules

{IEC 60947-1:2007 + A1:2010);

German version EN 60947-1:2007 + A1;2011

Elektrotechnik

DIN EN 60947-2: VDE
0660-101
Januar 2014

DIN EN 60947-2
(VDE 0660-101)
Marz 2015

IEC 60847-2
Edition 5.0
2016-06

Niederspannungsschaltgerite —

Teil 2; Leistungsschalter

{IEC 60947-2:2006 + A1:2009 + A2:2013);
Deutsche Fassung EN 60947-2:2006 + A1:2009 +
A2:2013

Niederspannungsschaltgerdte —

Teil 2; Leistungsschalter

(IEC 121A/26/CDV:2014);

Deutsche Fassung FprEN 60947-2:2014

Low-voltage switchgear and controlgear —
Part 2: Circuit-hreakers

{IEC 60947-2: 2016 );

German version EN 60947-2:2006 + A1:2009 +
A2:2013

Giiftigkeitsdauer: 20.04.2017 bis 19.04.2022

Y,

' “f}[‘g!m fi {};}
o [, ; {

Ausstellungsdatum: 20.04,201
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

( DAKKS

<

Deutsche

Akkreditierungsstelle

DIN EN 60947-3
Berichtigung 1

(VDE 0660-107
Berichtigung 1) Mérz
2015

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

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

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

Niederspannungsschaltgerite —

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)

Niederspannungsschaltgerite —

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 + A1:2012);

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

Fachbereich Norm / Titel der Norm oder des Hausverfahrens Priifbereich /
- - | Hausverfahren / (gef. Abweichungen / Modifizierungen von | Einschrinkung
_ S Version Normverfahren angeben) o
Elektrotechnik |DIN EN 60947-3: Niederspannungsschaltgeriite - Teil 3:
VDE 0660-10 Lastschalter, Trennschalter, Lasttrennschalter
Dezember 2012 und Schalter-Sicherungs-Einheiten {(IEC 60947-

Elektrotechnik

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

IEC 61230
Edition 2.0,
2008-07

Ortsverdnderliche Geréte 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

Giiltigheitsdauer: 20.04.2017 bis 19.04.2022

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

( DAKKS

Deutsche

Akkreditterungsstelle

Fachbereich

Norm /
Hausverfahren /
Version .

Titel der Norm oder des Hausverfahrens
- {ggf. Abweichungen / Madifizierungen von
' Normverfahre_n angeben)

Priifbereich /

: _E__inschréinkung

Elektrotechnik

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

[EC 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

Elektrotechnik

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

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

[EC 62271
Edition 1.1,
2011-08

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

{IEC 62271-1:2007);

Deutsche Fassung EN 62271-1:2008

Hochspannungs-Schaltgerdte 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

IEC 62271-100
Edition 2.1,
2012-09

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 100; Wechselstrom-Leistungsschalter

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

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

High-voltage switchgear and controlgear —
Part 100; Alternating current circuit-breakers
(IEC 62271-100:2008 + AL1:2012);

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

Gliltigkeitsdauer: 20.04.2017 bhis 19.04.2022

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

({ lDAkkS

Deutsche

Akkreditierungsstelle

Fachbereich

Norm /
Hausverfahren /
Version

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

Priifbereich /
Einschrankung

Elektrotechnik

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

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

IEC62271-102
Fdition 1.2,
2013-02

Hochspannungs-Schaltgerite und -Schaitanlagen
Teil 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

{tEC 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 fiber
1 kV bis einschlieRlich 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

Elektrotechnik

DIN EN 62271-110
VDE 0671-110
August 2013

IEC 62271-110
Edition 3.0,
2012-09

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

(IEC 62271-110:2012 + 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 /)

Gliltigkeitsdauer:

My

20.04.2017 bis 19.04.2022

-

' ?ff:'!?.f:fj
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

(€ DAKKS

Deutsche

Akkreditierungssielle

Fachbereich

Norm [
Hausverfahren /
Version

Titel der Nofm odeér des Hausverfahrens
(ggf Abweichungen / Modifizierungen von
Normverfahren angeben)

Priifbereich /
Einschrinkung

Elektrotechnik

E DIN EN 62271-111

VDE0671-111
September 2014

IEC 62271-111:
2012(F)

|EEE Std C37.60-
2012(E)

Edition 2.0
2012-09

Hochspannungs-Schaltgerate -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

Elektrotechnik

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 (iber
1 kV bis einschlieflich 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

Elektrotechnik

DIN EN 62271-201
VDE 0671-201
Juli 2007

[EC 62271-201
Edition 2.0,
2014-03

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 201: Isolierstofigekapselte Wechselstrom-
Schaltanlagen flir Bemessungsspannungen iiber
1 kV bis einschlieBlich 52 kv

(1EC 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:

Ly

20.04.2017 bis 19.04.2022

/ﬁ/;ﬁ, ;
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

( DAKKS

; Deutsche
Akkreditierungsstelle

Fachhereich

Norm /

Hausverfahren/

Version

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

Prﬁfbereich/
Einschrankung

Elektrotechnik

DIN EN 62271-202
VDE 0671-202
August 2007

IEC 62271-202
Edition 2.0,
2014-03

Hochspannungs-Schaltgerdte und -Schaltanlagen
Teil 202: Fabrikfertige Stationen fiir
Hochspannung/Niederspannung

(IEC 62271-202:2008);

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-Schaltgerite und -Schaltanlagen
Teil 203: Gasisolierte metallgekapselte
Schaltanlagen fir Bemessungsspannungen Uber
52 kv

(IEC 62271-203:2011);

Deutsche Fassung EN 62271-203:2012

High-voltage switchgear and controlgear —
Part 203: Gas-insulated metal-enclosed
switchgear for rated voltages above 52 kv
(IEC 62271-203:2011);

German version EN 62271-203:2012

Elektrotechnik

EDIN EN 62271-304

VDE 0671-304
April 2007

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

Part 304: Design classes for indoor enclosed

Zusétzliche Anforderungen an gekapselte
Schaltgerdtekombinationen und
Hochspannungsschaltanlagen von 1 kV bis 52 kv
fir den Einsatz unter erschwerten klimatischen
Bedingungen

{IEC 17C/373/CD:2006)

High-voltage switchgear and controigear —
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

Ay
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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 / Modtf:znerungen von
Normverfahren angeben)

Priifbereich /
Einschrinkung

Elektrotechnik

EDIN [EC62271-37-
013

VDE 0671-37-013:
2012-09

Hochspannungs-Schaltgerite und -Schaltanlagen
Tell 37-013: Wechselstrom-Generatorschalter
(IEC 17A/993/CD:2011)

IEC/IEEE 62271-37- High-voltage switchgear and controlgear -
013 Part 37-013: Alternating-current generator
Edition 1.0, circuit-breakers
2015-10

Elektrotechnik |DIN EN 60068-2-1 Umgebungseinfliisse - Teil 2-1: Prifverfahren -
VDE 0468-2-1 Priifung A: Kilte (IEC 60068-2-1:2007);
Januar 2008 Deutsche Fassung EN 60068-2-1:2007
IEC 60068-2-1 Environmental testing —
Edition 6.0, Part 2-1: Tests — Test A: Cold
2007-03 (IEC 60068-2-1:2007);

German version EN 60068-2-1:2007

Elektrotechnik

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

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

Umgehungseinflilsse - Teil 2-2; Priifverfahren -
Priifung B: Trockene Wérme (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

[EC 60068-2-30

Umgebungseinflitsse - 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 —

German version SN EN 62262:2002

Edition 3.0, Part 2-30;
200508 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 hy enclosures for v
Edition 1.0, electrical equipment against external mechanical )
2002-02 impacts {IK code) ‘

Gliltigkeitsdauer:

4

20.04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04.2017 /
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PEHLA

Report No.:  13051Ra

Test object:
Designation:
Manufacturer:

Serial No.:

Year of manufacture:
Drawing No.:

Ratings assigned by the

Highest voltage for e
Rated primary voltag

Technical Data of Test Object
Inductive Voltage Transformer

Inductive Voltage Transformer
TJC 4 10000/3//100/V3/100/3

ABB s.r.o., PPMV, Brno, Czech Republic

TVLT5213004567
2013
1VL3420070A

manufacturer:

quipment
e

Rated secondary voltage

Rated burden
Ratio
Accuracy class

Insulation class
Rated frequency

Power-frequency test voltage
Lightning-impulse test voltage
Voltage factor for 8 h
Temperature category

Dimensions [mm]
Mass

Further data:

12
10000/4/3

100/43 £ 10073

257100

10000/3 /7 100/43 / 100/3
0.2/3P

E

50

28 (GOST 42)
75

1.9

-5 /40

338 x 148 x 221
20

Thermal limiting output for windings designated as “a-n” is 400 VA

Essential characteristics:

Single pole transformer

17PED402

<)<><<§

Hz
kv

kg

Sheet:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  13051Ra

List of Identified Drawings

Sheat:

——

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/D” |Title Additional
remarks

1VL3420070A 001 D Transformer TJC 4 Included in test
report

BoM TJC 4 -~ P TJC 4 assembly -

14200301 002 D Casting -

1420035A 001 D Internal parts -

1VL3420188A-0189A 001 P/D |C-core -

1V0L3420198A - P/D | Terminat board -

‘) P: Parts list, D: Drawing

Remarks: -

//y p—
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I

Technical Data of Test Circuit
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement

2 | 1
U~ Ca | == T G
' cc
-
. m | co K+ wm

Technical Data:
Hiah voltage supply:;
Frequency Inverter, Type SL 11000-3, ZSE Praha. serial No. 3400497
Motor frequency: Selectahle range up to 220 Hz

High Voltage Test Transformer type T100, HIGH VOLT Priiftechnik Dresden GmbH
serial No. 885168

Primary voltage 230 V
Rated voltage 100 kv
Rated power 6.6 kVA

100 kV Alternating Voltage Measuring systern WGBS 11/100-135, HIGH VOLT
Priftechnik Dresden GmbH, serial No. 884900, consisting of:

100 kV voltage measuring capacitor, type CDCT 0615812, serial No.0521589-10001
Low voltage measuring part, Type MC 20-4, serfal No, 885172
Peak voltmeter, type MU 18, serial No. 885173

Ca Test object

Z Filter 40 mH

Zmi Input impedance of measuring system 50 £

CC Connecting coaxial cable, type L34/10 (50 ©, length 10 m)
Cx Coupling capacitor 100 kv / inF

CD Coupling device

Mi Measuring instrument system

Tolerances: According to the IEC 60060-2 ¢l. 7.1.1 the limits of the measurement uncertainly |
amount are 3% for the Upeay / V2
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Report No.;  13051Ra Sheet: 12

Test Procedure

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement ’i,

The power-frequency withstand test on primary teminal and the partial discharge measurement were
performed before and after lightning impulse voltage test, temperature-rise test and the short circuit
withstand capability test (type fests).

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 clause 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 cl. 7.3.1.303.1.

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 Uy, and
the PD level is measured in a time of 30 s. After that the voltage is decreased without interruption
furthemmore to 1.2 Un/¥3 and the PD level is measured in a time of 30 s.

The partial discharge inception voltage and the partial discharge extinction voltage were recorded.

Criteria to pass the fest:
The maximum permissible partial discharge quantities are specified IEC61869-1, Ed. 1.0, 2007-10 clause

5.3.3.1 as follows:

at1.2x U, / PD<50pC
at1.2N3x 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.

J8PE0402
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Report No.:  13051Ra Sheet: 13

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" April 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 frequency: 180 Hz
Temperature 9: 23.9°C Humidity f; 323% Pressure p: 998 hPa
The atmospheric correction factor was not applied.
Test Arrangement: -
A (
2,
|
a ndagn N PE
H A RERQH
[ =1 I
’ A lw %l n_F
Legend:
A spharical 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 kY disruptive discharges (
A n, dn, N, PE, F 42" 40s/0

Partial discharge measurement:

Pre-stress: 42" kV for40 s

hy
i
Test arrangement Result \\ \
Test voltage for 30 s\y
Voltage U Uo
; Earthed PD inception | PD extinction 14.4 kV 8.3kV
applied to in kY in kv

Partial discharge in pC

A ndn, N, PE, F 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 IEC values.
Result:  The power-frequency voltage withstand test was passed successfully.
The pariial discharge test was passed successfully.
The criteria to pass the test are met.
i) Earg y T
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Test Results :
Power-Frequency Voltage Withstand Tests between Sections and on Secondary

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: [EC61869-1, Ed. 1.0, 2007-10 clause 7.3.3 and 7.3.4
Test frequency: 50 Hz
Temperature 9: 239°C Humidity f: 323% Pressure p: 998 hPa
The atmospheric correction factor was not applied.
Test Arrangement:
A
|
a ndagdnNPE
R [ —
i | |
1 ] @l L EF
Legend:
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 Voltage Result
Voltage applied to Earthed Power frequency voltage giﬁhgﬁ@g%ﬂa’}‘g‘g ;’
an da, dn, N, PE, F 3 Tmin/0
da, dn a,nN,PEF 3 Tmin/0
N a, n,da dn, 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: 0-4kV

Ident-No.: ELK-000807/806/805
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Report No.:  13051Ra Sheet: 15
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 winding a - n

accuracy class 0.2
voltage % 120 100 | 80 120 | 100 | 80
burden VA 25 6.25 -
rated burden / burden 1 4 (
power factor cosg 0.8 0.8
limited voltage error F % +0.2
limited phase displacement & min +10
voltage error F % -0.192 | -0.198 | -0.200 0.074 0.076 0.074
hase displacement & min -0.63 -0.82 -0.89 0.28 0.14 0.04
secondary winding da - dn
accuracy class 3P
voltage % 190 100 | 5 190 | 100 | 5
burden VA 100 25
rated burden / burden 1 4
power factor cosg 0.8 0.8
limited voltage error % +3.0
limited phase displacement & min + 60
voltage error F % -1.952 | -1.938 | 2150 | -0.236 | -0.224 | -0.447
phase displacement 5 min 34.2 321 397 12.6 10.4 19.0
Resuit:  The accuracy test was passed successfully. (

, 1BPED4D2
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Report No.:  13051Ra Sheet 16

Test Results
Verification of Markings

Test performed: Verification of markings

Date of test: 16™ April 2013

Condition of test object: Pre-siressed by power-frequency voltage tests and accuracy test
Test specification: IEC81869-1, Ed. 1.0, 2007-10 clauss 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 6.13).

1y

IO
L




PEHMELA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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Technical Data of Test Circuit
Lightning Impulse Voltage Test on Primary Terminals

"o

o —() O—vd J 1

Ie—

Technical Data;

Maximum Charging Voltage Us = 400 kv
Number of Stages n = 4
Surge Capacity per Stage Cg = 1000 nF
Load Capacitance Ce = 2000 pF
Damping Resistance Rp = Ry
Internal Front Resistance per Stage Rg = 43 Q
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Rp = 66 O

TO -  Test Object '

M - Voltage Measurement (

Measurement:

Measuring Divider Type SMC 20007400 (Serial-No. 885217)

Measuring Cable, Length L35/25 (50 0, length 25 m)

Impulse Voltage Measuring System, 26 MHz Digital Recorder, Type TR-AS 25-8
(Serial-No. 247)

Tolerances:
According IEC60080-1 Edition 3.0 2010-09 clause 7.2.2

x

Test voltage value +3 %
Front time T, +£30 %
Time fo half-value T, £20 %
o o
S e
REIRA L it
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Report No.:  13051Ra

Test Results
Lightning Impulse Voltage 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: IECB1869-3, Ed. 1.0, 2011-07 clause 7.2.3

Temperature 9: 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 T: 1.19-1.22us Timeto half-value Tz:  51.0-51.7 ps

Test Arrangement:
A
=,
2
a4 ndadnNPE
RAR él A R_F
i ] o bed Ll ] |~
- AMlal L] b F
Legend:
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 Voltage Result
i Lightning impulse voltage number of impulses /
Voltage applied to Earthed disruptive discharges
+75 1570
A n,dn, N, PE, F
-75 i5/0

Result: The lightning impulse voltage test was passed successfully.

ey
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test Results
Lightning Impulse Voltage Test on Primary Terminals - Voltage Curves

Example
“““ No.; 10208
No.1 CH3i No. 10808

Up=  75.47kV
Ti= 1.2ps
T2= 51ps

N0 SR RO SOOI SO

- o'

Hatkey

.......................................... hailey
Y o0 1500 o
! Ma.: 10076
No.1 CH1 No. 10925
..... Pl ques T 7smikv
eI |Ti= 1.21ps
T T2z §15ps

1200V

A

|

Y IR I AT
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Test Results

Temperature-Rise Test éﬁ

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 lightning impulse voltage test
Test specification: IEC81869-3, Ed. 1.0, 2011-07 clause 7.2.2
Duration of test: see below
Ambient air temperature: see helow °C
Test frequency: 50 Hz
R _,—R
_ end start
® - X (23 SOC + ‘gastart) - (‘9aendz‘ - 19astart)
start
o calculated temperature rise
Retart resistance start of test - cold condition
Rend resistance end of test - reaching a stable temperature
Bastant ambient temperature start test
Daeng ambient temperature end of test
[ rated voltage | kv 1043 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
time 16:30 9:00 17:00 8:45
duration of test h 16:30 08:00 15:45
ambient temperature 8 °C 23.8
ambient temperature 6, °C 25.0 24.8 24.8
factor for Cu har 234.5
primary winding A- N
resistance R, kQ 1.810
resistance R, kQ 1.885 1.976 1.993
temperature rise at time t K 9.5 22.7 251
limited temperature rise K 75 85 75

secondary windinga - n

burden at fest VA 25 25 400
resistance R4 Q 0.185
resistance Ry 0 0.190 0.206 0.206 -~ §
temperature rise at time t K 5.8 28.3 28.3
limited temperature rise K 75 85 75 4
secondary winding da - dn \
burden at test VA 100 100 0
resistance Ry Q 0.198
resistance R, Q 0.212 0.22
temperature rise at time t K i7.1 _ 277
limited temperature rise K 75 ot /75

BV

Result:  The temperature-rise test was passed successfully.

Iy N
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Report No.:  13051Ra Sheat: 21

Technical Data of Test Circuit
Short-Circuit Withstand Capability Test

Test performed Sheort-Circuit Withstand -
Capability Test
Test circuit
Circuit diagram Sheet No. |. 22 -
Current circuit
Number of phases 2 -
Power frequency Hz 50 -
Power factor <015 -
Earthing conditicns
Generator / System earthed via 5 kQ - (
Transformer not earthed -

Short-circuit point - -

Test object earthed -
Test object (test values)

Number of phases 1 -
Measurement

Voltage measurement Voltage Divider -

Current measurement Shunt 1 mQ ' -
Remarks: -

L
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Repert No.:  13051Ra Sheet: 22

Circuit Diagram

Short-Circuit Withstand Capability Test ,;/

Generator
h

eﬁ Master Breaker
\%ﬁ Make Switch

Inductance

Resistor

Transformer

| Voltage
) Dividers
I
§ Y % Aux. Circuit-Breaker

a4 ] Fuse

Test Object

Shunt

18PEQ402
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Report No.:  13051Ra

Test Results

Short-Circuit Withstand Capability Test

Test performed:

Date of test: 14™ May 2013

temperature-rise test
Test arrangement; Direct test circuit

Connections to test object:

Short-Circuit Withstand Capability Test

Phases L1 and L2 of the test plant connected to the voltage
transformer via cable. Phase L1 of the test plant fused. Phase L2
of the test plant earthed via cable. Secondary tenminals short-
circuited via cable and measurement shunt

-

Condition of test object hefore test:  Pre-stressed by routine tests, lightning impulse voltage test and

Voltage applied to teminal A A
Terminal earthed N N
Short-circuited at terminals a-n | da-dn
Open terminals da-dn { a-n
Voltage applied kv 585 | 586
Current between short-circuited terminals A 113 116
Test Duration ] 1.04 | 1.04
Diameter of secondary winding ” mm | 2.00 | 1.60
Current density Almm?| 359 | 575
Emission of flame/gas/oll no no
Test result (P/N) P P

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

Remarks: Y Value taken from the technical documentation supplied by the manufacturer

Condition of test object after test:
- The voltage 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.

780
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Oscillograms

Short-Circuit Withstand Capability Test

Voltage applied: A, earthed: N, short-circuited: a-n, open: da-dn

S0 —

20 —

1Lt [A]
o
L ¢ i
%
§
e

280 —

L5 —

15k 4

10% —

Sk —

iy

5k —
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|
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Voltage applied: A, earthed: N, shori-circuited: da-dn, open: a-n
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Test Results 5
Power-Frequency Voltage Withstand Tests on Primary Terminals and Parti

Discharge Measurement after Type Tests

Test performed: ~ Power-frequency voltage withstand test on primary terminals combined
with partial discharge measurement

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 7.3.1 and 7.3.2

Test frequency: 180 Hz

Temperature §: 21.5°C Humidity f: 491 % Pressure p: 991 hPa

The atmospheric correction factor was not applied,

Test Arrangement; (
A .
£2

:

a ndagdnNPE

M-A.0 R J

v b b Y bl /] |

| I A I O

Legend:
A spherical 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 i kY disruptive 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
h Earthed PD inception | PD extinction 14.4 kv SB\PW
applied to in KV in kv ’

Partial discharge m\k\‘ﬁ\r/\

A n, dn, N, PE, F 26 20 0.6 0.6“(}

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 e
Resuit:  The power-frequency voltage withstand test was passed successfully.
The partial discharge test was passed successfully.
The criteria to pass the test are met.

| | 1 5_"-.| i
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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: IEC51869-1, Ed. 1.0, 2007-10 clause 7.3.3 and 7.3.4
Test frequency: 50 Hz
Temperature 9: 21.5°C Humidity f: 49.1%  Pressurep: 991 hPa
The atmospheric correction factor was not applied.
Test Arrangement:
A
s,
;
a ndadnNPE
H_R R R H
LA (—
5 | Al s | il F
Legend:
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 Voltage - Result
Voltage appliedto | Earthed Power frequency voliage | - Test duralion i min |
a,n da, dn, N, PE, F 3 1minf0
da, dn a, n, N PEF 3 imin/0
N a, n,da, dn,F 3 1min/0

Result: The power-frequency voltage withstand 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: 0-4KkV

Ident-No.: ELK-000807/806/805

BT £ b
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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: [EC61869-3, Ed. 1.0, 2011-07 clauss 7.2.6
Ambient air temperature; 216 °C

Humidity: 491 %

secondary winding a - n

accuracy class 0.2

voltage % 120 100 | 80 120 | 100 | 80

hurden VA 25 ’ 8,25 (

rated burden / burden 1 4 ‘

power factor cosg 0.8 0.8

limited voltage error F % +0.2

limited phase displacement & min 10

voltage error F % -0.186 | -0.184 | -0.186 | 0.086 0.088 0.089

phase displacement 8 min -0.86 -1.08 -1.20 0.04 -0.08 -0.19

secondary winding da - dn

accuracy class 3P

voltage % 190 100 | s 190 | 100 | 5

burden VA 100 25

rated burden / burden 1 4

power factor cosg 0.8 0.8

limited voltage error F % +3.0

limited phase displacement & min +60

voltage error F % -1.86 -1.84 -1.99 -0.204 | -0.190 | -0.328

phase displacement & min 1.7 28.7 357 11.7 9.43 14.8
Result:  The accuracy test was passed successfully. _ (

1BPE0402
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Photos of Test Object

Fig. 5; Short-circuit withstand capability test
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Beutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

ccreditation

=
A

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

PEHLA GhR
PEHLA-Priiffeld Ratingen
Oberhausener Strafle 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/EEC 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 Bushar Systems

The accreditation certificate shall only apply in conneaction 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. \

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

Frankfust am Main, 2012-05-09

Seenoles peatteal
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Deuische Akkreditierungssielle GmbhH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesatiee 100
10117 Berlin 60594 Frankfurt arn Main 38116 Braunschweig

The pubiication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH {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 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) No 765/2008 of the European Parfiament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market syrveiflance relating
to the marketing of products {Official Journal of the European Union L 218 of 9 July 2008, p. 30}, DAKKS [s
a signatory to the Multifateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA}, international Accreditation Forum (JAF} and International Laboratory Acereditation
Cooperation {[LAC). The signatories to these agreerents recognise each other’s acereditations.

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

ILAC: www.ilac.org

IAF:  www.iafiny
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NEKITAPALWA
3a KOHdDMﬂ,eHLlVIanHOCT 1 U3BRBPLLUEH Ornen Ha 0BeKT Nno npeameTa Ha ROPBYKaTa

Jonynoanucanust Feoprn Hukonos TabakoB B KAYecTBOTO MM Ha npeacrasnasaly ,EnexTponykc
Tabakos v cunose' OO, yYacTHUK B NpoLUeAypa 3a BbanaraHe Ha obljecTBeHa nopbuka ¢ ped. Ne
PPD 17 — 052 u npeamet: ,MogepHusauws (petpodut) Ha enextpudecki ypeadn 110/20 (10) kV u
BLBEEX(IGHETO UM B PEXMM Ha TeleMexaHuka",

OEKITAPNPAM, ME:

1/ MpeacTaBuTen Ha yYacTHUKA, KOFOTO NPEACTABNABAM € N3BBLPLUMI Ornel Ha eHepruiHusg obekT oT
ofxsara Ha OGocoBena nosuuwst 6 /0N 6f - Moaeprnaauwa (peTpoduT) Ha 3aKpuTa pasnpeaenuTenHa
ypeaBa 10 KV B nogcTaHlvs ,Puna’;, a vamedHo: n/cT ,Puna” n CbM 3ano3Har ¢cbC CbLECcTBYBALOTO
nonoxexue B obekra.

2/ Hama ga pasnpocTpaHsBaMm NoBepuTenHa urdopmalns, BbB BPB3KE.C U3BBPLUEHUA Orfies Ha
ofekTa Ha Bn3nourens, Karo My € W3BeCTHO, Ye 33 NOBEpUTEenHa ce CuuTa BCAKa MHopmauws,
OTHOCHO nponyckaTenHus pexuM B ofekTa, opraHvsauusaTa Ha paboTHata cuiia U paboTHus npouec,
HanUYKoTO oBopyABaHe W TEXHUUYECKUTE CXEeMM Ha (DYHKUMOHMPAHeTO My, CUCTEMKTE 33 3allkTa WU
CUrypHOCT B 0BeKTa U BCHUUKO, KOBTO € CBBP3aHO C HanmW4YHOTO 060pyaABaHe, CbOPBRKEHNS U TAXHOTO
(hYHKUMOHVPAHE B CbOTBETHUSA OBEKT.

3/ MNpunaram A0KYMEHT 3a U3BhLPLUEH OIMeA, CbCTaBEH HA MACTO B NOACTAHLIUATA,

n PUNOXEHWE! CBIMacHO TeKCTa

Hama 25.07.2017 e. ﬂexnapaf_o’bi et

Meopay Jabaros-Yipasumen/




BEKNAPAUMUA
3a KOHPMABHUNANHOCT BbB BPB3Ka ¢ NOCeLeH e Ha oBexT

g
Aonynoanucanusr ... %@W /’w /.

LRI R P e SP U T

(cobemeeHo, BawuHo u hamiiino ume)

EfH @w//gyﬁ r;;memaaam nvyHa kapTta Ne GVOKG&?B , M3/aneHa H 30,06 fﬂza/o

r B . e 7%/@@/44&/4‘7“ """

( HauMerosaHugHa 10pUCUYECKOMO TUYB/UILYeCKOmMO LS U 8Ud Ha
mbpeoseua)

Cue ceflanuwie u aapec Ha ynpaeneHue:

SauHTepecoBaHo fvue no cMuckna Ha §2, T.14 or [onbnHuTtenHuTe pasnopesbv Ha 3akoHa 2a
oblecTBEHUTE NOPEBYKA 338 OTKPUTA NpoLesypa 3a Bbanarade Ha ofujecTBeHa mopk4Yka C Npeamer:
.MopepHusalua (peTpodut) Ha enekTpydecku ypeadu 110/20 (10) KV ¥ BBLBEXKAAHETO UM B PEXUM Ha
TenemexaHuka ", peh. Ne PPD 17 - 052, BbB Bpb3Ka ¢ NOCEWEHMETO Ha obeKTa, npeAMeT Ha
obllecTeeHara nopbyka, C LeN 3arnosHaBaHe Cbe ChLLUECTBYBALIOTQ, MY MONOMEHUE, BKIMIOYUTENHO C
ABUCTBALLMTE eNeKTPUIECKU CLOPBXEHUA N cneumdukara Ha 11C ... -~ o o R

OEKNAPUPAM:

1. HsAma pa pasrnacaBam Mo HUKAKLB HauuH WH¢OpMaLnaTa cTaHana My W3BeCTHA NpU.3ano3HaBaHe Cbe
CLLUECTBYBALLOTO M NOXeHWe, BKNOYMTENHO C JedCTsaluvTe eneKTPUYEcKH CLOPLKEHUA U
cneuudmkara Ha NG /5 54 i,

2. HascHo CvM, 4é pasrnacasaHe Ha HHCbOpMaLIVIFI no CcmuCLAa Ha HacTtofwara pexnapaiva
NpeAcTaBnABa BCAKLKLB BUA YCTHO WAWM NUCMEHOD uaAsneHvie, npejasaxe HaMHCprMaLMH Ha XapTweH,
ENEeKTPOHEH UnW APYT HOCUTEN, BKAKYWTENHO No notya, dakc vnu €NeKTPOHHa nolla, KakTo U BCAKAKLE
Apyr HadMH Ha pasrnacasaHe Haquaopmauwﬂ, B TOBa YACNO uJpe3 cpefcTBarta 3a MAacoso
ocBeACMABAaHE, NevyaTHUTE U34akns wnu NHTepPHeT. '

W3BecTHa Mu e 0TroBopHOCTTa No Un.313 oT HakasaTenHus Kogeke.

7

nodnuc

,[ZaTaZﬂ 0;7 /} r. Heknaparop:

mpume umeHa
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[EKNAPALIAS

3a NpremMade Ha ycnoBKsTa B NPOEKTa Ha 40roBop

[onynoanucanuat Teoprin Hukonos TaBakoB B KavecTsoTo MW Ha npejcrasnseail ,EnexkTponyxc
Tabakos ¥ cvHoe" OO[, ydacTHUK B obLjecTeeHa nopbuka ¢ ped. Ne PPD 17 — 052 v npeamer:
,MognepHusauus (peTpopuT) Ha enekTpudecky ypeadn 110720 (10) KV 1 BbBEXNAHETO UM B PEXUM Ha
Tenemexanuka', O6ocoBeHa noauums 6 /OM 6/ - Mogephusauus (peTpoduT) Ha 3akputa
pasnpegenutenta ypeaba 10 kV 8 noactaHuus ,Puna’;

OEKNAPUPAM, YE:

Mpueman ycnosuaTa B NpoeKTa Ha AOrOBOD, NpUNoXeH B AOKYMEHTaUWuATa 3a yyacrtve.

Hama 25.07.2017 a. Jeknapatop:  ~
Meopeu T

akoarYVrpasumen/

/@ T3



BEKNAPALUMKA

3a CpoKa Ha BaNWAHOCT Ha oteprara .. coos s - oo

Aonynoanucakmnar Feopru Hukonos TaGakoe, npuTexasalil. AuyHa kapra NeB41 449027, vanafeHa Ha—.—. —...... .

17.11.2010 r.ot MBP- rp. T[lnosaus, aapec c.Benawuua, obw.Pogonu, obn.lTnosaus,
yn."CreauHeHue” Ne2b B kauecTBOTO MK Ha YnpasuTen Ka .Enexrponyke TabakoB 1 curose” QO[]
y4acTHUK B npoueAypa 3a Bb3naraHe Ha oOW@cTBeHa nopbuka ¢ npegmer. ,MoaepHusauus
(peTpoduT) Ha enekTpudeckl ypentu 110/20 (10) KV 1 BLBEKIAHETO UM B PEXUM HA TENEMEXaHNKa”,
ped. Ne PPD 17-052,

O6ocobeHa noauuma 6 /O 6/ - MogepHnaauus (perpothut) Ha 3aKpuTa pasnpegenuTenHa ypeaba 10
KV 8 noacraHuua ,Puna”; : ot

AOEKITAPUWUPAM, YE:

C nopjasate Ha odepraTa 3a yyacTvie B OBILECTBEHATA NOPBLYKE, HANPABEHUTE OT HAC NPEANOKEHNS
W NOETY aHFKMMEHTY Ga BanuaHU 3a Cpoka, NOCOUYEH B OGABNEHNETO, CHUTAHO OT KpaliHua Cpok 3a
nogasaHe Ha odepTuTte,

Hdama 25.07.2017 e. Heknaparop:. -

Meopau Tag éxéé;:ynpaeumen/
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