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PEHLA

Report No.: 0511Ra

Test Results

Basic Short-Circuit Making and Breaking Tests

Test performed:
Date of test:

Condition of test object before test:  As after PEHLA 0511Ra / 04.

Test arrangement:
Connections fo test object:

Basic short-circuit making and breaking tests (T30)
09™ March 2005

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 17

Direct test circuit, circuit-breaker in gas insulated switchgear
Infeed via copper bars to the busbar connection of the

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

Test No. PEHLA 0511Ra 07 | 08 -
Operating sequence and time intervals (0-0.3s-C0-15s8-CO -
Applied voltage kv - 245 | 242 -
Making current (peak) L1| kA - 104 | 11.2 - (
L2 ] kA - 15.1 15.5 -
L3 | kA - 149 | 13.2 -
Breaking cutrent (r.m.s.) 1| kA | 658 ] 6.67 | 6.58 -
121 KA 6.68 6.77 6.81 -
L3 kA | B854 | 6,73 | 6.66 -
Average value | kA 860 | 672 | 6.69 -
Recovery voltage (r.m.s) 1] kv 13.8 | 142 | 140 -
L2 kv | 141 § 142 | 140 -
L3 | kv | 4.1 | 144 | 143 -
Transient recovery voltage Voltage uy | KV - - - -
Timet; |. s - - - -
TRV peakvalueu, | KV | 44.5 | 43.0 | 445 -
Timets | ps - - - -
Time delay ty | Us - - - -
Rate of rise uts | KVfys - - - -
C-Operation Voltage of closing device vV - 84 94 -
Closing time | ms - 634 | 628 -
Pre-arcing time | ms - - - - (
Make time | ms - | 634 | 626 - '
O-Operation Voltage of opening device | V 77 77 77 -
Opening time | ms | 59.8 | 60.7 | 59.0 -
Arcing time L1 | ms 4.8 8.2 B.2 “
L2 | ms 9.6 7.8 3.0 -
3] ms 9.4 2.8 8.2 -
Breaktime | ms | 69.4 | 68.9 | 67.2 -
Emission of flame/gas/oil, occurrence of NSDD no no no -
Number of valid test - - -
Test result P P P ( -
Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the applied stalqéérd\
Remarks: PEHLA 0511Ra /05 and 068:  No-load operations
Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLE]STUNGSPREFTW%

Report No.:  0511Ra Sheet: 23

Test Resuits
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T60)

Date of test: 09™ March 2005

Condition of test object before test:  As after Test Pehla 0511Ra / 08

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

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

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

Operating sequence and time intervals 0-0.3s-C0-15s-CO - - -

Applied voltage kY - 250 | 241 - - -

Making current (peak) 11| KA - 201 | 255 - - -
L2 { kA - 32,5 329 - - - (

L3 | kA - 29.8 | 257 - - -

Breaking current (r.m.s.) L1 ] kA 125 | 13.0 | 125 - - -

12 ] kA 128 | 135 | 128 - - -

L3 | KA 126 | 13.1 13.1 - - -

Average value | kA 126 | 13.2 | 12.8 - - -

Recovery voltage (r.m.s) L1} kV 14.1 142 | 136 - - -

L2 | kv 142 | 145 | 13.8 - - -

L3 | kv 142 | 148 | 144 - - -

Transient recovery voltage Voltageu; | kV - - - - - -

Timety | s - - - - - -

TRV peak valus u, | kV 41.6 42.0 42.5 - - -

Timety | Ms - - - - - -

Timedelay ty | Us - - - - - -
Rate of rise Uiz | KV/us - - - - - -

C-Operation Voltage of closing device | V - 94 94 - - -
Closing time | ms - 62.8 | 635 - - -
Pre-arcing time | ms - - - - - -
Make time | ms - 628 | 635 - - - (
O-Operation Voltage of opening device v 77 77 77 - - -

Opening time | ms 586 | 56.5 | 594 - - -
Arcing time L1 | ms 7.8 7.8 ‘8.2 - - -
L2 | ms 34 7.6 3.8 - - -

(3| ms 9.0 2.6 8.8 - - -

Breaktime | ms | 676 | 64.1 | 68.2 - - -

Emission of flame/gas/oil, occurrence of NSDD no no no - - -
Number of valid test - - - - - -
Test result P P P - ﬂ. X -

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

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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Report No.:  0511Ra oo N Sheet: 29

B T

_ Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaklng tests {T100s)

Date of test: 09™ March 2005

Condition of test object before test As after PEHLA 0511Raf 12.

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

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

Test No. PEHLA 0511Ra . 15 | 16 - - -

Operating sequence and fime intervals 0-0.3s-C0O-15s-CQ - - -
Applied voltage kv - 253 | 243 - - -
Making current (peak) . L1] kA - 40.3 | 475 - - - .
2| ka | - | 407 | 407 | - - . (
- L3 | kA - | 48.0 | 385 - . -
Breaking current {r.m.s.) - 11| kA | 204 | 203 | 19.8 - - -
L2 kA | 205 | 200 | 211 - - -
L3 | kA i96 | 198 | 201 .| - - -
Average value | kA 202 | 200 | 204 - - -
Recovery voltage (r.m.s) ) L1 kv 13.7 | 141 | 14.0 - -
' : L2 kv | 142 | 147 | 14.0 - - -
L3 ] KV 14.0 | 145 | 141 - - -
Transtent recovery voltage Voltage uy | kV - - - - - -
Timet;| us - - .. - - -
TRV peakvalueu, | kV | 41.0 | 40.0 | 40.0 - - -
Timets | ps - - - - - -
Time delayty | ps - - - - - -
"Rate of rise Uft; | kV/us - - S - -
C-Operation Voltage of closing device | V - 94 94 - - -
" Closing time | ms - 62.9 | 63.0 - - -
Pre-arcing time | ms - - - - - - (
Make fim& | ms - 62.9 | 63.0 - - -
O-Operation Voltage of opening device | V 77 77 77 - - -
Openingtime | ms | 61.0 | 61.3 | 616 - - -
Arcingtime L1} ms | 38 [ 74 6.5 - - -
L2 ms 8.8 8.4 2.6 - - -
: 3| ms | 88 | 32 | 68 | - . -
- Breaktime | ms | 69.8 | 68,7 | 684 |- - - -
Emission of flame/gas/oil, cccurrence of NSDD no no no - - -
Number of valid test . : - - - - -. -
Test resuit : P P P - - -

Legend: P:Passed interms of the applied standard  'N: Not passed in terms of the applied standard

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

chndition of test object‘z_ifter test: SWitchge_ar_and circuit-breaker were not inspected,
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheet: 35

Test Results _
Basic Short-Circuit Making and Breaking Tests

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

Date of test: 09" March 2005

Condition of test object before test: As after PEHLA 0511Ra/ 16,

Test arrangement: Direct test circuit, circuit-breaker in gas insulated switchgear
Connections to test object: infeed via copper bars {o the cabie terminals of the switchgear,

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

Test No. PEHLA 0511Ra 19 | 20 | 21 - - -
Operating sequence and time intervals C-3min-0-3min-0 - - -
Appiied voltage kV - - - - - -
Breaking current (r.m.s.) L1 ] kA 18.7 | 186 | 17.9 - - -
12 kA | 182 | 19.0 | 187 - - -

L3 | kA | 187 | 180 | 18.8 - - -

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

Breaking current - {ast current loop (peak) L1 | kA - - - - - -
2] kA - - - - - -

L3 | kA - - - - - -

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

L2 ms - - - - - -

3! ms - - - - - -

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

L2 | % <20 | <20 | <20 - - -
L3 | % <20 | <20 | <20 - - -

Recovery voltage {r.m.s) Lt kv 13.86 | 134 | 13.7 - - -
L2 kv | 139 | 135 | 139 - - -
L3] kv | 137 | 138 | 13.8 - - -

Transient recovery voltage Voltage uy | kV - - - - - -
Timet; | ps - - - - - -

TRVpeakvalueu, [ kY | 39.9 | 38.9 | 384 - - -

Timets | us - ~ - - - -

Time delay ty | ps - - - - - -
Rate of rise ugts | kVius - - - - - -

O-Operafion Voltage of opening device \% 121 121 121 - - -
Openingtime | ms | 48.6 | 46.9 | 47.7 - - -

Arcingtime L1 | ms 52 8.4 8.6 - - -

L2 { ms 5.2 3.6 8.6 - - -

L3 | ms 0.8 8.4 3.8 - - -

Breaktime | ms | §1.8 | 55.3 | 56.3 - - -

Emission of flame/gas/oil, occurrence of NSDD no no no - - -
Number of valid test - - - - - -
Test result : p P P - - h \ -

Legend: P:Passed interms of the applied standard  N: Not passed in terms of the applied stalidard
Before PEHLA 0511Ra/17:  Infeed direction inverted

PEHLA 0511Ra/ 17 and 18:  Test with reduced values

PEHLA 0511Ra /19 to 21: Tests for determination of DC-compong

Remarks:

Condition of test object after test: Switchgear and circuit-breaker were not inspe

408
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PEHELA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheet: 42

Test Results
Basic Short-Circuit Making and Breaking Tests

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

Date of test: 09" March 2005

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

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

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

Test No. PEHLA 0511Ra 23 | 24 | 25 | 26 | 27 | 28
Operating sequence and time intervals 0-3min-0-3min-0-3min-0-3min-0-3min-0-
Applied voltage kv - - - - - -
Breaking current (r.m.s.) 11 KA 207 | 205 | 208 | 206 | 205 | 205
12| kA | 201 | 198 | 199 | 208 | 205 | 206
L3| kA | 207 | 201 | 20.0 | 205 | 19.7 | 198
_ Average value | kA 205 { 201 | 202 | 207 j 202 | 203
Breaking current - last current loop (peak) L11 kA 36.9 - - - - -
L2 i KA - 373 | 373 | 373 - -
L3]| kA - - - - 38,0 | 36.0
Duration of the last current loop L1 ms | 12.8 - - - - -
L2 | ms - 126 | 126 | 126 - -
L3 | ms - - - - 122 | 122
DC-component L1 % 322 | <20 | <20 | <20 | 357 | 357

27 % <20 | 378 | 399 | 378 | <20 | <20
L3f % <20 | 283 | 297 | 28.0 | 33.7 | 34.0

Recovery voltage (r.m.s) L1| kv 139 | 137 | 137 | 137 | 13.7 | 13.8
2] kv | 130 | 136 | 141 | 13.7 | 141 | 14.0
13| kv | 142 | 135 | 141 | 144 | 140 | 1441

Transient recovery voltage Voltage uy | kV - - - - -
Timety | ps - - - - -
TRV peak value u; | kv | 40.8 | 396 | 374 | 414 374 | 374
Timetz | Ms - - - - - -

Time delay ty | Us - - - - - -
Rate of rise ugts | KV/s - - - - - -

O-Operation Voltage of opening device A4 121 121 121 121 121 121
Openingtime | ms | 47.0 | 47.3 | 45.8 | 448 | 47.0 | 46.0

Arcingtime L1 ]| ms 3.8 6.6 6.4 6.0 0.8 0.8

L2 | ms 7.8 6.4 8.0 10.2 6.6 6.6

L31 ms 8.0 0.8 1.8 104 6.4 6.6

Breaktime | ms | 55.0 | 537 | 53.8 | 550 | 53.6 | 52.6

Emission of flame/gas/oil, occurrence of NSDD no no no no no no
Number of valid test - - - - - -
Test result P | P P P Pl P

Remarks: PEHLA 0511Ra/22; Test with reduced values.

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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Test Resulis
Basic Short-Circuit Making and Breaking Tests

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

Date of test: 10" March 2005

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

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

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

Test No. PEHLA 0511Ra 29 | 30 - - -
Operating sequence and time intervals 0-0.35-C0O-15s-CO - - -
Applied voltage kv - 245 | 242 - - -
Making current (peak) L1 | KA - 4.02 3.6 - - -
2| kA - 4.85 5.2 - - -

L3 | KA - 5.48 53 - - - (

Breaking current {r.m.s.) L1] kKA | 221 | 231 | 2.30 - - - ;
L2 kA | 228 | 234 | 2.28 - - -
L3| kA ¢ 224 | 231 | 2.25 - - -
Averagevalue | kA | 224 | 232 | 2.28 - - -
Recovery voltage (r.m.s) L1] kv | 138 | 145 | 143 - - -
L2 | kv | 140 | 148 | 14.2 - - -
3] kv | 137 | 146 | 145 - - -
Transient recovery voltage Voltage uy | kV - - - - - -
Timet; | Hs - - - - - -
TRV peakvalueu. | kV | 46.5 | 48,5 | 44.0 - - -
Timety | ps | 65.0 | 65.0 | 65.0 - - -
Timedelayty | ps - - - - - -
Rate of rise ugt; | kKVius | 0.715 | 0.746 | 0.677 - - -
C-Operation Voltage of closing device v - | 94 94 - - - -
Closing time | ms - 63.4 | 644 - - -
Pre-arcing time | ms - - - - - -
Make time | ms - 63.4 | 64.4 - - -

O-Operation Voltage of opening device | V 77 77 77 - - - (
Openingfime | me | 61.3 | 631 | 604 - - -
Arcing time L1 | ms 3.8 22 9.4 - - -
L2 ] ms 9.0 7.0 9.4 - - -
L3 | ms 9.0 7.0 4.0 - - -
Breaktime | ms | 703 | 701 | 69.8 - - -
Emission of flame/gas/oil, accurrence of NSDD no no no - - -
Number of valid test - - - - - -
Test result P P P - - -

/7

Legend: P:Passed interms of the applied standard N: Not passed in terms of the applied standard
Remarks: PEHLA 0311Ra/31: No-load operation

Condition of test object after test: The condition of the circuit-breaker after the test series correspo¥ds to
the conditions given in clause 6.102.9.4 of IEC 62271100 / Ed. 1.1 /2003-05. Visual inspection, no-loid
measurements before and after the test series, measurements of the resistance of the main circuit befdre
and after the test series as well as a power frequency voltage check according to clause 6.2.11 of IEC
62271-100/ Ed. 1.1 / 2003-05 (with 80% and 100% of the rated power frequency withstand volt
the test series are carried out to prove the condition of the circuit-breaker.
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Test Results
No-load Operations

Test performed: No-load operation
Date of test: 09" March 2005
Condition of test object before test:  As after Test PEHLA 0511Ra / 05.
Test No. PEHLA 0511Ra 06 08A 6B
Operating sequence 0~-035—-C0 | 0-035~C0O | O0-03s-CO
C-Operation Voltage of closing device vV - 110 - 121 - 94
Closing time L1 | ms - 59.6 - 57.6 - 63.6
L2{ ms - 59.8 - 57.8 - 83.8
3| ms | - |98 ] - [s74]| - Jes4| (
QO-Operation Voltage of opening device | V 110 110 121 121 77 77
Opening time I1] ms | 46.0 | 466 | 432 | 43.8 | 61.0 | 60.0
L2 | ms | 458 | 454 | 43.0 | 436 | 60.8 | 59.8
L3 | ms | 46.0 | 456 | 432 | 43.8 | 60.8 | 60.0

Remarks: The voltage values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra/ 06,
110% in Test PEHLA 0511Ra / 06A and 70% (O) resp. 85% (C) in Test PEHLA 0511Ra / 06B.

Test performed: No-lcad operation
Date of test: 16™ March 2005
Conditlon of test object before fest:  As after Test PEHLA 0511Ra / 30.
Test No, PEHLA 0511Ra 31 31A 31B
Operating sequence 0-035-C0|0-035-C0 | 0-03s-CO (
C-Operation Voltage of closing device vV - 110 - 121 - 84 '
Closing time L1} ms - 60.6 - 586 - 64.8
L21{ ms - 60.6 - 58.6 - 64.8
L3 | ms - 60.0 - 58.0 - 64.2
O-Qperation Voltage of opening device v 110 110 121 121 77 77
Opening time L1f ms | 462 | 46.0 | 436 | 43.0 | 588 | 57.8
L2 ms | 458 | 456 | 432 | 426 | 584 | 57.2
L3]| ms | 464 | 46.2 | 438 | 434 | 520 | 58.0

Remarks: The voltage values correspond to 100% of the rated supply voltage in Test PEHLA 0414ARa / 31,
110% in Test PEHLA 0511Ra / 31A and 70% (O} resp. 85% (C) in Test PEHLA 051{RaY 31B.
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Test Results
Voltage Test as a Condition Check

Test performed: : Voltage test as a condltion check according to IEC 62271-100
Subel. 6.2.11

Date of test: ‘ 10" March 2005

Condition of test object before test: As after test PEHLA 0511Ra /31

Test arrangement: High voltage test transformer connected to the contact arms of
the circuit-breaker

Connections to test object: Connection of high voltage to one contact arm of the open poles

via copper wire & 0.5 mm, the other contact arm earihed via
copper wire & 0.5 mm

Test arrangement Test voltage Result
. Voltage
Condition applied 0 Earthed KV
- - - 40.0 — 1 min ok
- - - 50.0 -- 1 min ok

Remarks: -

Condition of test object after test:  No visible or functional change or damage.
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Measurement of the Resistance of the Main Circuit

Test performed: Measurement of the Resistance of the Main Circuit
Date of test: 09" March 2005
Condition of test object: As after Test PEHLA 0511Ra / 086.

Measurement before test No, PEHLA 0511Ra /07
Ambient air temperature: 210 °C
Resistance measurament at direct current of: 100 Afd.c)
Measurement Rasistance of the main circuit
hetween points pQ
{see shest 70) L1 L2 L3
1-2 26.2 27.1 26.2
Remarks: -
Date of test: 10™ March 2005

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

Measurement after test No. PEHLA 0511Ra f 31

Ambient air temperature; 210 °C
Resistance measurement at direct current of: 100 A(d.c)
Measurement Resistance of the main circuit
between poinis [ily)
(see sheet 70) L1 L2 L3
1-2 322 36.8 29.7

Remarks: -

33PEO402
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Measurement of the Resistance of the Main Circuit
Measurement points
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PEHILA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Lialson {STL)

Test Report

| Report No.: 0045 Ra CopyNo: O Contents: 19 Sheets
 Equipment under test: Metal-clad air-insulated switchgear panel type Z81.2, rated voltage 24 kv,
drawing-no. GCE 8010459 RO 04, with vacuum circuit-breaker type
VDAP 2420-25.

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

Glient: ABB Calor Emag Mitteispannung GmbH, D-40472 Ratingen, Germany

§ Testing station: PEHLA - Testing Station Ratingen
Date of test: 28™ November 2000

Applied fest specifications: |EC 60298; 1990-12, clauses 6.1.1,8.1.3-8.1.7,
IEC 60694: 1996-05, clauses 6.2.1,623-6.2.6.

Tests performed: Dielectric type test, .
Standard lightning impulse withstand voltage test at 125 KV and power-
frequency withstand voltage test at 50 kV to earth, between phases and

across open switching device.

Test results: The Z81.2-type panel passed the dielectric type test successfuliy.
~ The respective requirements are met,

GESELLSCHAFTIFUR ELEKTRISCHE
HOCHLEISTUNGE PR§FUNGEN

Mannheim, 07" December 2000

The test results refate only to the items tested,

Without a written permission of PEHLA it Is not allowed 1o make reprodustion In extracts of this
document. Copying the cover shest accampanied by sheel 2 and tha sheets mentioned here Is
an excaption, e s
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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-032/33),

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

STL-Member

PEHLA is foundation-member of the Short-Circuit Testing Liaison (STL) which has been founded in March 1869.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (GB),
CESI {l), ESEF (F), KEMA (NL), SATS (N; S, SF) and STLNA {USA). In the framework of EC, STL has been
recognised in 1992 by EOTC as agreement group.

PEHLA-Documents
A Certificate

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

For these tasts 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 tests the equipment under fest 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 o specifications, standards or "PEHLA-Richtlinien”
(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 behavlour of the equipment during test, and its condition after the tests.

Addresses:

Office: PEHLA-Geschéftsstelle
Hallenweg 40 ,
D-68219 Mannhelm

Testing Station: PEHLA-Testing Station Ratingen
Oberhausener Str, 33
D-40472 Ratingen

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

Client: ABR Calor Emag Mittelspannung GmbH
Oberhausener Str. 33
D-40472 Ratingen
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Technical Data of Test Object

Switchgear
Ratings assigned by the manufacturer

Test Object: Metal-clad air-insulated switchgear panel
Type; Z51.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 07550027/2017/00 Year of manufacture: 2000
Drawing No.: GCEB010459 R0104 index 00
Rated voltage 24 kv
Rated lightning impuise withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency ' ' 50/60 Hz (
Rated normal current of busbar 2500 A
Rated normal current of tee-off 2500 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit . 3 s
Insulating medium 7 alr
Rated operating pressure (abs./20 °C) - kPa
Minimum operating pressure (abs./20 °C) - kPa

Permissible values for internal arc faults:

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

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

Essentlal characteristics and instafled devices:

-= busbar 2 x 80 mm x 10 mm /R 5 mm, Cu, insulated, with bushing plate (left and right).
- busbar tee-off conductor 2 x 100 mmx 10 mm /R 5 mm, Cu, insulated,
- tlip insulator with contact pin @ = 79 mm.
== current transformer type TPU 65.11, manufacturer; ABB,
serial-no. L1: 058 248; L2: 058 247; L3: 058 248.
- earthing switch type EKB 2406-275, serial-no. 06/050/00.
-- cable conductor 2 x 100 mm x 10 mm /R 5 mm, Cu, bare.

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

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

Test Object: Vacuum circtit-breaker
Type: VD4P 2420-25 -
Manufacturer: ABB Calor Emag Miitelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7008269/4002/00 Year of manhufacture; 2000
Drawing No.: GCE 7000162 R1104 Index 00 {circuit-breaker)
Vacuum interrupter: Type VG4S, L1: No. 00G4S01196, L2: No, 00G4801192, L.3: No. 00G4S01194
Drawing No.: GCE 7005535 R0102 index 02 (interTupter)
Rated voltage 24 kv
Rated lightning impulse withstand voltage 126 KV
X Rated switching impulse withstand voltage - kV
( ) -~ Rated power frequency withstand voltage 50 kv
: Rated frequency 50/60 Hz
Rated normatl current 2000 A
Rated peak withstand current . 83 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 KA
D.C. component 30 %
Rated short-circuit making current 63 kA
Rated translent recovery voltage:
Peak value 41 kv
Rate of rise 047 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 -CO-3 min-CO
Arc extinguishing medium Vacuum
Number of poles 3
Number of units per pole 1
Rated opening time <45 ms
—- Rated closing time approx. 60 ms
: Rated voltage of trip coll 220 v-DC-
) Rated voltage of closing coil 220 V-DC
Rated supply voltage . 220 v-DC
Rated frequency of supply voltage - Hz
Max. amblent air temperature 40 °C
Further specifications: -

Essential characteristics: -

Date of recelpt of test object: 27" November 2000
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The manufacturer has
manufactured in full ac
these drawings adequately represented the e

cordance with the followin

List of Drawings

stamped and signed by PEHLA representatives and are kept

X with the test dog
[ 1 at the client.

uments at the test laboratory.

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

guaranteed, that the equipment submitted for test has been
g drawings. PEHLA has verified that
quipment testad. These drawings have been

Drawing-No. Index

Title

Sheel: 7

Additional remarks

GCE 8010459 R0104 |00

SwitchGear 24kV; PW.1000

GCE 8012050 RO101 | 01

Cable connecting bar system 2500A

GCE 7000162 R1104 {00

Einschub fiir Z51.2 24kV VD4P 2420. .25
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Technical Data of Test Circuit
Power Frequency Voltage

HVT R

Technical Data

HVT - High Voltage Test Transformer. Type TEQ 250/20, serial-no. 268 734,
, manufacturer; Meltwandler-Bau, Bamberg

Rated Voltage 260 kv

Rated Capacity 50 kVA

Short Circuit Impedance 146 %
TO - Test Object: 251.2/24 kV-type panel, 2600 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:

- Capacitive Divider (ldent-No. ELK-000894, ELK-000980, ELK-000992);
calibrated on April 1998 at DEACE/LH,
Calibration Report-No. 9800086.

- Peak Voltmeter Typ DMI 551 (Ident-No. ELK-000989):
calibrated on Aprit 2000 at DECMSILK,
Calibration Report No. 2000353,
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Technical Data of Test Circuit
Lightning Impulse Voltage 1.2/50

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

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

Surge Capacity per Stage Cg = 600 nF
Load Capacltance Cp = 1000 pF
Damping Resistance Rp = Rsi + Rse
Internal Front Resistance per Stage Rei = 200
External Front Resistance Rsg = 3000
Discharge Resistance Re = 2Rp

Tall Resistance per Stage Re = 116 Q2

TO - Test Object: Z51.2/24 kV-type panel, 2500 A

M - Voltage Measurement:  Capacitive Divider Type CS 200 SPZ (ldent-No. ELK-000893,
ELK-008894) in connection with a Peak Voltmeter Type DMI 551/
Haefely (ldent-No. ELK-000989) and Oscilloscope Type
TDS520 (Ident-No. ELK-000545),

Verificatin of Calibration:

- Capacitive Divider {ldent-No. ELK-000893, ELK-000894, ELK-000922, ELK-001074):
Calibrated in February 1998 at FGH Mannheim,
FGH-Calibration-Report-No. 050 DKD-K-15901 98-02.

- Peak Voltmeter Type DM! 551 (Ident-No. ELK-000989): .
Calibrated in Mai 2000 at FGH Mannheim,
FGH-Calibration-Report-No, 073 DKD-K-15901 00-05. BﬂPHO c 0 Pm..H .

- Oscilloscope Type TDS520 (ident-No. ELK-000545): HA[M I
calibrated in March 2000 at DECMS/LK, —
Calibration-Report-No. 2000297,
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Atmospheric Conditions during Tests

Date of test: 28th November 2000

IEC17A/567/Q: Corrigendum to subclause 6.2.1 of IEC60894, 2000-01
(indices: ~ power frequency voltage; + positive lightning impulse voltage; - negative lightning impulse voltage)
Input data Correction factors calculated applied
air temperature t: 185 °C air density Ky~ 1.006 -
air pressure b: 1017 hPa | correction factors K14 1.006 -
e air humidity h: 7212 gm® k1. : 1.006 -
)7 Too% doroptve | Une KV |air humidity ket 0.954 i
discharge voltages | Uss: kV  {correction factors Ko+ 0.962 -
Up.: kv ko : 0.962 -
minimum discharge path L. m | atmospheric Ki~: 0.960 0.960
correction factars K : 0.967 0.967
Ki : 0.867 0.867
5
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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: 28" November 2000
Condition of test object hefore test: Factory new, ciean and dry.
Connections to test object: For further detalls see the entry in column 'Condition’
Fronttime Ty 1.26 s Time to half-value T, 51.0 s Testfrequency f: 50 Hz
All voltage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 C, 1013 hPa and 11 gim®.
TestArrangement1:
mee Tl
e
i b
o [
memeed A
- m
i "“i'l-""; Applied power Resuit
: ghe |F frequency voltage
b acsmasnman i ~ k,V
Applied lightning Test duration or
. Voltage : rumber of
Condition applied fo Earthed |mpuliak\\r/olfage lm?uls é s° ;
~ breakdowns
Vacuum circuit-breaker in test position, A BCabceF 50 1 minute/0
shutters closed. +125 15/0
Infeed of the test valtage at the led-out «i25 15/0
busbar right hand. :
B ACabcF 50 1 minute/0
+125 15/0
| -125 15/0
C ABabcF 50 1 minute/0
+125 15/0
-125 15/0
Vacuum clrcuit-breaker in test position, a ABCbcF 50 1 minute/0
shutters closed. +125 15/0
Infeed at the cable connecling bar in the -128 15/0
cabla compariment, .
b ABCacF 50 1 minute/0
+125 15/0
-125 180
1+ ABCabF 50 1 mintite,
+125 15/
-125 15/0
Remarks: A,a=Phasel1, B,b=Phase L2, Cye=Phasel3, F=Frame

PO PHHRA
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Lightning Impulse Voltage Test
Power Frequency Voltage Test

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

Date of test: 28" November 2000
Conditlon of test object before test: Factory new, clean and dry.
Connections fo test object: For further details see the entry in column *Condition'

Front {ime T4 1.26 ps Time to half-value T,:  51.0 ys Test frequency f: 50 Hz

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

Test arrangement 2:
Applied power Result
frequency voltage
~ kv
Applied lightning Test duration or
iy | Eotos | misavlage | pumbers
= breakdowns
Vacuum circuit-breaker in service position A BCabcF 50 1 minute/0
and open. +125 1510
Infeed of the fest voltage at the led-out -125 15/0
busbar right hand.
B ACabcF 50 1 minute/0
+126 16/0
-125 15/0
C ABabcF 50 1 minute/0
+125 15/0
-125 16/0
Vacuum circuii-breaker in service position a ABCbcF 50 1 minute/0
and open. +125 16/0
Infeed of the test voltage at the cable -125 15/0
connecting bar In the cable compartment.
b ABCacF 50 1 minute/0
+125 15/0
-125 15/
c ABCabF 50 1 ikt
+125 1
-125 151

Remarks. A,a=PhaseLi, Bb=Phasel2, Cc=Phasel3, F=Frame

L
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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; 28" November 2000
Condition of test ohject before test: Factory new, clean and dry.
Connections to test object: Infeed of the test voltage at the led-out bushar right hand.

Front time Ty 1.26 ps Time to half-value T §1.0 s Test frequency f: 50 Hz

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

Test Arrangement 3: -
gl
P
: ! i
f-remed m !
[ O R
R Applied power Result
i abe iF frequency voltage
Applied lightning Test duration or
) Voltage i number of
Conditlen applied to Earthed :mpufieku\?ltage impulses /
- breakdowns
Vacuum circuit-breaker Aa BCbcF 50 1 minute/0
in service position and closed +125 18/0
-125 151
8b ACacF 50 1 minute/0
+125 15/0 -
~125 1510
Ce ABabF 50 1 minute/0
+125 . 150
-125 15/0

Remarks: A,a = Phase L1, B,b=Phase L2, C,c=Phase L3, F=Frame

462
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Flg. 3: Cable compartemant
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CEE—?TEFI@AT@ D ACCREDITAMENTO
Accreditation Ceriificate

Accreditamento n®
Accrediatonne 0203 Rev. 1

o dichlarache - ABB S.p.A. Power Products Division
@ deciare that Sede/Headquarters:
Via Friuli 4.~ 24044 Dalmine BG

& confm’rﬂf{aj altequisii CEl EN ISO/IEC 17025:2005 "Requisiti generall per la competenza del
slla norma Laboratorfd’ pfova e taratuia"

meets the requirements ~ EN ISO/!EG 17025:2006 ”Gensra? Re gwremenfs for the Compatence of Testing
of the standard  and Calibration Laboraz‘onss" standar

quale Labotatorlo di Rrova
. as  Tesling Laboratary

L'acereditamento attegta la competenza techica del Laborajgflo relativamenté allo scofip rigoriato riglie
schede allegdte Al presarite certificato. Le schede possono vartars nel tempo. T requilsiti ‘gestionall deffa
ISONEC 17025:2005 (sezlone 4} gono soritll in un hguaggle idoneo all'attivity det Laboratari di Prova, sone
canfami gi princlp! della ISO 90012008 ed allineati con I suoi requisifi applicabili, ¢
il presente certificafo non & da riteners! valido se non accompagnaty dalle schedé allegate @ pud esssrs
$0sposo 0! reévocato.In-qualsias! ioménto nel ¢aso di inademplenza’ accertata-da parte di ACCREDIA. -
Lavigenza- dell'acereditamento pud essere-verificata sul sito WEB (Wwww.acoredfa.lt) o rlchiesta difettamente
al singoll Dipartiménti .

The accreditation cerlifies the technical competance of the laboratory limitéd Ia the scope detalled I the
attached Enclosiie, The scopa. may vary in the time. The management system requirements in ISQNEC
170256:2005 {Seotmﬁ 4) are -writtery In a Jahgbage relevant to Tesiing Laboralories operalions éind meét the
prmc:p?es of 180 9001 2008 and-are alfgned with ifs pert;nenf requitements. |

riPressmf aér;ﬂfroare is valid only If assooigted 1o the -anhexed scheduls, and ean be sqspended or
yyn'h rawn at any tpe it the-évent of non fulfiihent as asceriained byACCREDM

" The In force stafus of the actroditation ay bé chocked In the WER site. {www.gccrédia, lt} or on direct

request 10 appointed erarfmen!

Data di T>emissione Dafa di modifica Data dl scadenza
st Issue datée : Modification date Expiting.date

'1 999-07-08 201 5-:(')7*1 6 2016:07-11

“/// : f&a lmm/f %Q/'

_[’T:)ure{mr Raénerdle -l Direttore di D[partimento Presld hte
#"Thé Gandfal Diractor Depariment Direclor Thi Presida
{Dr. Fllippo Trifiletti) {Dr.ssa Slivia Tiamoentin) (fqg. Gligeppe
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Deutsche
Akkreditierungsstelle

DAKKS

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Seéction 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 Akkreditierungsstelie GmbH (German Accreditation Body) 4]
testing laboratory o5

PEHLA GbR
PEHLA-Priiffeld Ratingeén
Oberhausener SirafRe 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IE
following fields:

HITR

High-Voltage Switchgear and Con Ay
lZear Assemblles,

Low-Voltage Switchgeaidhd Cohtro
Current and Voltage Transformers,
power transformers and Busbar Systems

%

R aiitaditation dertificate shall only apply In connection with the-notice of acereditation of 2012-05-09
with the accreditation number D-PL-12072-06 and 1s valid until 2017-05-08. [¢ comprises the cover sheet,
the reverse side of the cover sheet and the followlng dnnex with a total of 5 pages.

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

Frankfurt ar Main, 2012-05-03

i

This document 15 a transiation. The definitive ver 'éﬂﬂmﬁﬁna(

ML

Seenoles piaiteal.
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Deutsche Akkreditierungsstelle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accredftation certificate Js'subject to the: prim‘ wiltten approval by
Deutsche Akkreditierungsstelle GmbH {DAKKS), Exempted is the unchanged forfh of separate
disseminations of the cover sheet by the conformity assessment bod_y mentjén_ed overléaf,

No fmpression shall be made that the accredttaﬁon a!so extends to fields beyond the scope of
accreditation attested by DAkKS, :

{Federal Law Gazette | p. 2625} and the Regulation {EC) Ne 765/2008 of the Europeati Parﬁaﬁ}ent and of
the Councli of 9 July 2008 setting out the requiremnents for accreditation and markeﬁ, ‘rve[l[ancé relating
10 the marketing of products (Officlal Journal of the European Union L 218 of 8 Jily. 200; <1 30). DAKKS fs
a signatory to the Multilateral Agreements for Mutual Recognition of the Eutopeai co-oparation for
Accreditation (EA), International Accreditation Forum (IAF) and intemataona] Laboratory Acereditation
Cooperanon {ILAC). The signatories to these agreemem‘s 'aognfse eaclf other’s accreditations.

- The up-to- date state of membarship cah be tetrieved from the following websites:

EA: * wiw european-accreditation.org
HLAC www.llac.org
IAF:  www.lafny

T

rrr_ursuant to the Act on the Accreditation Body (AkkStelleG) of 31 Sy 2909'




ITAMENTO

Ve dhogt Heonh o Mitas Rcomandieren B4, 2 e AC lf"rbgiu\‘
Sepertony of £A, 85 =T IAG Ri2us Recedritlon Appaseardy.

CERTIFICATO DI ACCEEDIN
Accreditation Cerlificat

Accreditamento n® '
Accraditation n° 0030 Rev. 2

Sidichiarache  CES] §.p.A.

We declare that gede/Headquarters:
Via Rubattino 54 - 20134 Milano Ml
) & conforme ail requisti UNI CEI EN ISOAEC 17025:2005 "Requisiti generall per 1a competenza dei
( della norma Laboratori di prova e taratura®

meets the requirements EN ISO/NEC 17025:2005 "General Requirements for the Compelence of Testing
of the standard and Calibration Laboratofles” standard

quale Laboratorio di Prova
as Testing Laboratory

['accreditamenio attesta la competenza tecnica del Lahoratorio relativamente allo scopo riportato nslle
schede allegate al presente certificato. Le schede possono varlare nel tempo. | requisiti gestionali della
ISOAEC 17026:2005 ﬂsezione 4) sona scritti in un linguagglo idoneo all'attivita del Laboratori di Prova, sono
conformi ai principi delia 1ISO 8001:2008 ed allineati con i suoi requisiti applicabili.

Il presente certificato non & da rteners! valido se non accompagnate dalle schede allegate e pud essere
sospeso o revocato in qualsiasi momente nel caso di in‘adem%enza acteriata da parte di ACCREDIA.

La vigenza dell'accreditamento pud essere verificata sul sito WEB (www.accredfa.it) o richlesta direttamente
al singoli Dipartimenti .

The accreditation cerlifies the technical competance of the laboratory limited to the scope detailed in the
alftached Enclosure. The scope may vary in the lime. The management system requirements in ISONEC
17025:2005 (Section 4) are written In a language relevant lo Testing Laboratories operations and mest the
. principles of 1SO 9001:2008 anid are alignad wilh its pertinent requirements.
) The preserit certificate is valid only if associated to the annexed schedule, and cah 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.it} or on direct
request to appointed Depariment.

Data di 1% emissione Data di modifica Data di scadenza
‘1stissue dale Modification date Expiring date
1992-02-27 2016-04-14 2020-03-09

- ; . —" ) p
// g. 8’\‘ O ‘ N A /\ % v
! iret{orgaenerale il Direttore di Dipartimento il Presidenite)
he Geneéral Director Department Director he Presiden
{Dr. Filippo Trifilett) {Dr.ssa Silvia Tramontin) (Ing. Gluseppe Hoiii)

tod, CAOT rev. 01
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Si dichiara che Sedi operative:
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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

| aboratories Ratingen?

With 60 years of expetience we know how 1a perform tests
professionally. Starting with the planning and preparation phase
we cooperate closely with our customers in order to ensure

an optirmal testing. Our organization provides fiexibis planning
which ensures short-term reservation.

When testing at the Laborateries Ratingen our customers may
choose to either prepare the test objects on their own or make
use of our assembly and installation service. By request an
on-site testing can be performad in the customer's facilities. Al
iast resutts will be evaluated by our ieam of highly qualified and
experienced experts in close cooperation with the customers.
Our laboratories are equipped with a SF, medule 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 independent.

Services we provide:

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

Inspections, examinations and diagnostics

Manufacturing of protetypes and individual parts
Assembly of prototypes and test objects

Assembly and installation work

Calibration of slectrical and mechanical measuring
equipment




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-
cassfully been carried out in full compliance with the relevant
specifications or standards and STL Guidss valid at the time
of the test. For these tests the test object must be clearly
identified by technical description, drawings and additional
specifications.

Test document

Atest document is issued for parts of type tests which have
. successfully been carried out in full compliance with the
© “yelevant 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.

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, details of the
conditions under which the tests were carried out, also details
relating to the behaviour of the test object, and its condition
after the tests.

Test confirmation

A test confirmation is issued immediately after the tests. It
confirms that the tests have been conducted and is valid only
until publishing the detalled results in an entire decument.

4 |Laboratorles Ratingen
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Development tests, |
type tests or acceptance tests

Laboratories Ratingen are able to offer any kind of test your company needs,

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. All tests can be carrled out as ABB tests or as PEHLA - Development tests
tests. - Acceptance tests (also in other test laboratories)

Cortification tests

Our test portfolio:

k™
Products | @ - 2
[} T o3 O = 5 =
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J =5 © & 9 g ] g
£ e g o © 5 5] a8 =}
"B 5o e * o o o [« 3
= it =4 L £ < = £ 8 =
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Tests = = =2 ot LS ] 0 o ] o
2 L5 o Rl ] 4 =] 5 [ =]
= Z2n o 0o @ o} i &3 < (7]
Making and Breaking test @ [ [ [ [ &
STC test ® ® ®

Internal arc test

Capacitive switching test

Temperature rise iest ® ® ] ® ® ] ® -9 -] ® [ ]
Climatlc test ® ® ® ® © [ L ® ® ® ®
Dielectric test . ® ® ® [ -] L o - [ ] ® ® @

1P/IK-coding test

Partial discharge test

Mechanical operation test

Mechanical endurance test

High and low tempsraturs test

Tightness test

Fressure test

EI Tests at Ratingen possitle

/ torles Ratingen | 5
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Overview of standards

High-voltage switchgear and controlgear

“High-voltage test tachniques

Power transformers

High-voltage fuses

Bushings

Insulators

)

Instrument transformers

Live working

Low-voltage switchgear and controlgear

ANSI / IEEE

Other standards on request.

6 J|Laboratorles Ratingen

IEC 62271-1

IEC 82271-103

|IEC 62271-106

IEC 62271-200

IEC 62271-203

IEC 60060-1

IEC 60076-5

IEC 602821

IEC 60137

IEC 60660

IEC 61869-1

IEC 80832-1

IEC 60947-1

IEEE C37.04
ANSI C37.54

[EC 82271-100

IEC 62271-104

IEC 62271-110

IEC 82271-201

[EC 62271-304

IEC 60060-2

IEC 60076-11

I[EC 60282-2

IEC 61860-2

IEC 60832-2

I[EC 80947-2

ANSI C37.08
|EEE C37.60

IEC 62271-102

IEC 82271-105

IEC 82271-111

IEC 62271-202

IEC 60529

IEC 80270

IEC 61869-3

IEC 61230

[EC 60947-3

IEEE 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 tesis, 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-circuit test generator and oll-insulated power
transformers and is therefore able to perform making and
breaking tests at several voltage- and short-circuit current
levals.

A special dry-type power transformer is avallable 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
substations.

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

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

477



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 tast - Short-time withstand current test
up to - Up to 100 KA and up to 3s (4s)
- B0KA  at 12kV - Internal arc fault test
- 31.5KA at 17.6 kv - Up to 50 kA
- 25KA  at 24 kv ' - Different tests
- 16 kA at 405kY - beyond the standards according to client’s instructions

- Switching capacity test
Load currents
- Capacitive
Y - Inductive B
" - Ohmic (
- Inductive-ohmic

8 |Llaboratories Ratingen
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S,

Temperature-rise testing laboratory - Temperature-rise tests

The temperature-rise testing laboratory is suited to perform - Up to 180 measuring points can be connected
tests with a continucus current up to 5000 A on switchgear - Single-phase and three-phase

and switching devices. Through automated and computer - Up to 5000 A at 50 Hz

controlied tests we use our recourses [n the most efficlent - Up to 4000 A at 80 Hz

and effective way. Therefore we can offer precise, reliable and - Additionally we can offer

quick tests during day and night-time to our customers, - Magnetic field measurement

- Thermal imaging

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 ihres-phase current through the entlre test, The test
is automatically stopped if a temperature limit Is exceeded or
the test duration is over.

gm OCUPH ,r:- " ' La‘%_jﬂ;s Rat.IngenI 9
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Testing facilities

High-valiage testing laboratory

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

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

aboratories Ratingen

The high-voltage testing laboratory performs the following
tests:

Standard lightning Impulse
voltage tests

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

- Mobile up to 230 kV

Partial discharge tests

- Staflonary up to 150 kv

- Mohile up to 230 kv

Degres of protection tests
Tests on auxiliary and centrol circutts
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Mechanical testing laboratory

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

The functional tests include endurance tests on switching
devices, kinematlc chain tests and function tests on any kind
oi interlocking or control system. For long-duration tesls
automatic control and monitoring systems are available to
supervise various signals for diagnostics,

; “\) A wide range of measurement equipment Is able to record via
" special sensors many additicnal data for detailed Investigation
of the test objects characteristics, like travels, rotation angles,
forces, torques, pressures, tempsratures, binary signal states
and gas densitias.

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

The environmental tests combine the above mentioned mea-

suremants and functional tests with special conditions during
storage and/or operation like extreme temperatures, humidity,
vibrations, inclination and other impacts.

Material testing concentrates on load tests like tensile, com-
pression, mechanical impact IK-coding, torsien and bending
tests,

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

ablor GE]
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Testing facilities

Material testing laboratory Calibration service

In this [aboratory various climatic tests on materials, compo- At the calibration laboratory we are able to calibrate electrical
nents and complete medium voltage switchgear panels can measurement Instruments, force measurament instruments,
be carried out. length measurement equiprment, torgue wrenches and pres-

sure gas equipmerntt.
The testing facilides include two accessible climatic / thermo
chambers, The main tests oifered by the material testing
laboratory are:
- Temperature tests
- Range: -70 °C to +150 °C
. - Testvoltage: 95 kV (1-phase)
. ) Climatic tests
S Temperature range: +20 °C to +90 °C (
- Humidity range; 10 - 98 % .
- Test voltage: 85 kV (1-phase)
- Corrosion tests
- Salt fog tests
- Fog tests with sulfur dioxide
- Tosts with condensed water contalning climate

12 |Laboratories Ratingen
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Initial sampling inspection
Objects with different size can be digitized with top-quality by
3D-scanning.

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

scan praocess
- Check of initial baiches

NS 483
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Contacts at the

| aboratories Ratingen

If you need more information on Laboratories
Ratingen or if you would fike to make reservations
for a test please contact:

General manager

Dr. Stefan Géttlich

Phone: +49 2102 12-1736

Fax: +49 2102 12-1713

E-Mail: stefan.goetilich@de.abb,com

Manager of high-power

testing laboratory

Dr. Martin Wember

Phone: +49 2102 12-1353

Fax: 3+49 2102 12-1713

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

Manager of temperature-rise,
material testing and

calibration faboratory

Claus Loquingen

Phone: +49 2102 12-1372

Fax: +49 2102 12-1713

E-Mail: claus loguingen@de.abb.com

Manager of high-voltage
testing laboratory

Ralf Hutmacher

Phone: +49 2102 12-1968
Fax: +49 2102 12-1713

* E-Mail: rali.hutmacher@ds.abb.com

Manager of mechanical testing

and electronic laboratory

Michael Schittler

Phone. +49 2102 12-1703

Fax: +49 2102 12-1713

E-Mall: michael.schoettler@de.abb.com

Manager of workshop
Reiner Huhte

Phone: +49 2102 12-1277
Fax: +49 2102 12-1713
E-Mall: reinerhuhle@de.abby

ies Ratingen | 15
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Contact

ABB AG

Calor Emag Medium Voltage Products
Oberhausener Strasse 33

40472 Ratingen, Germany

Phene: +49 2102 12-0

Fax: +49 2102 12-17 77

E-Mail:  powertech@de.abb.com

www.abhb.com/laboratories-ratingen

Mote:

We reserve the right to make technical changes
or madify the contents of this document without
prior notice. With regard to purchase orders,

the agreed particulars shall prevail. ABB AG
does not accspt any responsibility whatsosver
for potential errers or possible lack of Infermation
in this document.

Wa reserve all rights in this document and In

the subject matter and illustratlons contained
thersin. Any reproduction, disclosure to third

parties or utilization of its centents - in whole
or In paris — Is forbldden without prior written
consent of ABB AG,

Copyright® 2013 ABB
All rights reserved

S=ABB 2497 12 gb Printed In Germany {08.18-1000-AMC)
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was  Deutsche
5l Akkreditierungsstelle

- Deutsche Akkreditierungsstelle GmbH

Anlage zur Akkreditierungsurkunde D-P1-12115-01-00
nach DIN EN ISO/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 Stralle 33, 40472 Ratingen

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

bedarf, die Anwendung der hier aufgefiihrten genormten oder ihnen gleichzusetzenden
Priifverfahren mit unterschiedlichen Ausgabestéinden gestattet.

Das Priiflaboratorium verfiigt itber eine aktuelle Liste aller Priifverfahren im flexiblen
Alkreditierungshereich.

: A!Igemeiné Anforderungen

Elektrotechnik |DIN EN 61863-1

VDE 0414-9-1: (IEC 61869-1:2007, modifiziert);
April 2010 Deutsche Fassung EN 61869-1:2009
1IEC 61863-1 Instrument transformers —

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

German version EN 61869-1:2009

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

b

—

( DAkkS

_ Deutsche
Akkreditierungsstefte

Elektrotechnik

DIN EN 61869-2

VDE 0414:9-2:
2013-07 +

DIN EN 61869-2
Berichtigung 1: 2014-
0¢6;

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

IEC 61869-2
Edition 1.0,
2012-09

Messwandler —

Teil 2: Zusétzliche Anforderungen fiir
Stromwandler

{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

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

[nstrument transformers —

Part 3: Additional requirements for inductive
voltage transformers

(IEC 61869-3:2011);

German version EN 61869-3:2011

Elektrotechnik

DIN EN 61859-4
VDE 0414-9-4:
April 2015

IEC 61869-4
Edition 1.0,
2013-11

Messwandler - Teil 4: Zusitzliche Anforderungen
fiir kombinierte Wandler (IEC ©1869-4:2013)
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)
Mal 2012

IEC 61869-5
Edition 1.0,
2011-07

Messwandler - Teil 5: Zus#tzliche 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

i

Gliltigkeitsdauer: 20.04.2017 bis 19.04.2022

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

~ Deutsche
Akkreditierungsstelle

Elektrotechnik |DIN EN 60060-1 Hochspannungs-Priiftechnik —
(VDE 0432-1) Teil 1: Allgemeine Begriffe und Priifbedingungen
Oktober 2011 {IEC 60060-1:2010);
Deutsche Fassung EN 60060-1:2010
IEC 60060-1 High-voltage test technigues —
Edition 3.0, Part 1: General definitions and test requirements
2010-09 {IEC 60060-1:2010);
German version EN 60060-1:2010
Elektrotechnik | DIN EN 60060-2 Hochspannungs-Priiftechnik — {without annex
{(VDE 0432-2) Teill 2: Messsysteme A)
Oktober 2011 (IEC 60060-2:2010); (ohne
Deutsche Fassung EN 60060-2:2011 Anhang A)
IEC 60060-2 High-voltage test technigues —
Edition 3.0, Part 2: Measuring systems
2010-11 (IEC 60060-2:2010);
German version EN 60060-2:2011
Elektrotechnik |DIN EN 60076-5 Leistungstransformatoren —
{VDE 0532-76-5) Teil 5: Kurzschlussfestigkeit
Januar 2007 (IEC 60076-5:2006);
Peutsche Fassung EN 60076-5:2006
IEC 60076-5 Power transformers -
Third Edition, Part 5: Ability to withstand short-circuit
2006-02 {IEC 60076-5:2006};
German version EN 60076-5:2006
Elektrotechnik |DIN EN 60076-11 Leistungstransformatoren —
{VDE 0532-76-11) Teil 11: Trockentransformatoren
April 2005 (IEC 60076-11:2004);
Deutsche Fassung EN 60076-11:2004
|EC 60076-11 Power transformers -
First Edition, Part 11: Dry-type transformers
2004-05 (IEC 60076-11:2004);
German version EN 60076-11:2004
Elektrotechnik |DIN EN 60137 Isolierte Durchfithrungen fur
(VDE 0674-5) Wechselspannungen iliber
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 Ausstellungsdatum: 20.04.20 on'18

DAL P
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Akkreditierungsstefle

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

Edition 6.0, 1000v
2008-07 {IEC 60137:2008);
German version EN 60137:2008
Elektrotechnik {DIN EN 62271-103 Hochspannungs-Schaltgerite und -Schaltanlagen
(VDE 0671-103) - '
April 2012 Teil 103: Lastschalter fir
Bemessungsspannungen {iber
1 kV bis einschlieRlich 52 kv
“) (IEC 62271-103:2011);

: Deutsche Fassung EN 62271-103:2011

IEC 62271-103
Edition 1.0, High-voltage switchgear and controlgear —
2011-06 Part 103: Switches for rated voltages above 1 kv

up to and including 52 kv

(IEC 62271-103:2011);

German version EN 62271-103:2011
Elektrotechnik [DIN EN 62271-104 Hochspannungs-Schaltgerite und -Schaltanlagen
(VDE 0671-104) -
November 2015 Teil 104: Wechselstrom-Lastschalter fiir
Bemessungsspannungen {ther 52 kv
{IEC 62271-104:2015);

Deutsche Fassung EN 62271-104:2015

IEC62271-104

Edition 2.0, High-voltage switchgear and controlgear —
2015-02 Part 104: Alternating current switches for rated
voltages higher than 52 kv
") {IEC 62271-104:2015);

German version EN 62271-104:2015

Gliltigkeitsdauer: 20.04,2017 bis 19.04,2022 Aussteliungsdatum: 20.04.201% ‘
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Anlage zur Akkreditierungsurkunde D-PL-12115-01-00

i DAKKS
rin. - Deutsche
= Akkreditierungsstelle

“%saié;

Elektrotechnik

DIN EN 60270
(VDE 0434)
August 2001 +
DIN EN 60270
Berichtigung 1:
November 2002;
VDE 0414-9-2
Berichigung 1:
November 2002

IEC 60270
Third edition,
2000-12 +
Amendement 1
Third edition,

Hochspannungs-Priiftechnik
Teilentladungsmessungen

{1EC 60270:2000)

Deutsche Fassung EN 60270:2001

High-voltage test techniques —
Partial discharge measurement
(IEC 60270:2000);

German version EN 60270:2001

IEC 62271-106
Edition 1.0,
2011-08

2015-11
Elektrotechnik |DIN EN 60282-1 Hachspannungssicherungen
{VDE 0670-4) Teil 1: Strombegrenzende Sicherungen
August 2010 (IEC 60282-1:2009)
Deutsche Fassung EN 60282-1:2009
IEC 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-Schaltgeréte 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

High-voltage switchgear and controlgear -

Part 106: Alternating current contactors,
contactor-based controllers and motor-starters
(IEC 62271-106:2011);

German version EN 62271-106:2011

Giiltigkeitsdauer: 20.04.2017 bis 19.04,2022

[ i A e mney

Aussteliungsdatum: 20,04.2017,
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E!ektrotechmk

DIN EN 60529

1{VDE 0470-1) - ~

Schutzarten durch Gehéuse (IP-Code)
|{IEC 60529:1989 + A1:1999 + A2:2013) -

September 2014 Deutsche Fassung EN 60529:1991 + A%: 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 (iber 1 kV bis kleiner 300 kv
(IEC 60660:1999)
Deutsche Fassung EN 60660:1599

IEC 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 ~

Tell 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 Arbeitsképfe

Teil 2: Auswechselbare Arbeitsképfe

{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: 20.04.2017 bis 19.04.2022

Ausstellungsdatum; 20.04.20]
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Elektrotéchnik DIN EN 60947-1: Niederspannungsschaltgerdte —
(VDE 0660-100) Teil 1: Aflgemeine Festlegungen
Oktober 2011 (IEC 60947-1:2007 + A1:2010);

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

DIN EN 60947-1/A2  |Niederspannungsschaltgerdte —

(VDE 0660-100/A2)  |Teil 1: Allgemeine Festlegungen

Mai 2014 (IEC 17B/1806/CDV:2013);

Deutsche Fassung EN 60947-1:2007/FprA2:2013

[EC 60947-1 Low-vaoltage switchgear and controlgear -
Edition 5.2 Part 1: General rules
2014-09 + (IEC 60947-1:2007 + A1:2010);

Amendement 1+ 2 German version EN 60947-1:2007 + A1:2011
Elektrotechnik iDIN EN 60947-2: VDE |Niederspannungsschaltgerite —

0660-101 Teil 2: Leistungsschalter

Januar 2014 (IEC 60947-2:2006 + AL:2009 + A2:2013);
Deutsche Fassung EN 60947-2:2006 + A1:2009 +
A2:2013

DIN EN 60947-2 Niederspannungsschaltgeréte —

(VDE 0660-101) Tel! 2: Lelstungsschalter

Méarz 2015 (IEC 121A/26/CDV:2014};
Deutsche Fassung FprEN 60947-2:2014

IEC 60947-2 Low-voltage switchgear and controlgear —

Edition 5.0 Part 2: Circuit-breakers

2016-06 {IEC 60947-2: 2016 };
German version EN 60947-2:2006 + A1:2009 +
A2:2013

Giiltigkeltsdauer; 20.04.2017 bis 19.04.2022 Ausstellungsdatum: 20.04.2017 o\n 18
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Elektrotechnik

DIN EN 60947-3:
VDE 0660-10
Dezember 2012

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

IEC 60947-3
Edition 3.1
2012-04 +
Amendement 1

Niederspannungsschaltgerite - Teil 3:
Lastschalter, Trennschalter, Lasttrennschalter
und Schalter-Sicherungs-Einheiten {JEC 60947-
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 [EC 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

Elektrotechnik

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

[EC 61230
Edition 2.0,
2008-07

Ortsverdnderliche Geréite zum Erden oder Erden
und KurzschlieRen

{IEC 61230:2008);

Deutsche Fassung EN 61230:2008

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

(IEC 61230:2008);

German version EN 61230:2008

Giiltigkeitsdauer: 20.04.2017 bis 19.04,2022

19080 P
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Eléktrotechnlk _

DIN EN 61860-1 VDE
0414-9-1
April 2010

IEC 61869-1
Edition 1.0,
2007-10

Messwandler

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

Instrument transformers -

Part 1; General requirements
(IEC 61869-1:2007, modified);
German'version EN 61869-1:2009

Elektrotechnik

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

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

JECB2271
Edition 1.1,
2011-08

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

(IEC 62271-1:2007};

Deutsche Fassung EN 62271-1:2008

Hochspannungs-Schaltgerate 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: Commaon specifications

{IEC 62271-1:2007);

German version EN 62271-1:2008

Elektrotechnik

DIN EN 62271-100
VDE 0671-100
August 2013

1EC 62271-100
Edition 2.1,
2012-09

Hochspannungs-Schaltgeréte und -Schaltanlagen
Teil 100; Wechselstrom-Lelstungsschalter

(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 + A1:2012);

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

Gliltigkeitsdauver: 20.04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04,201
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Elektrotechnik [DIN EN 62271-102 Hochspannungs-Schaltgerite und -Schalténlagen

VDE 0671-102 Teil 102: Wechselstrom-Trennschalter und -
August 2013 + Erdungsschalter
{IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011);

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

; '“) DIN EN 62271-102/A2 IHochspannungs-Schaltgerite und -Schaltanlagen
’ VDE 0671-102/A2 Teil 102: Wechselstrom-Trennschalter und -
Dezember 2013 Erdungsschalter

(IEC 62271-102:2001/A2:2013};
Deutsche Fassung EN 62271-102:2002/A2:2013

IEC 62271-102 High-voltage switchgear and controlgear —
Edition 1.2, Part 102: Alternating current disconnectors and
2013-02 earthing switches

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

German version EN 62271-102:2002 + Cor.:2008

+ A1:2011 + A2:2013

Elektrotechnik |DIN EN 62271-105 Hochspannungs-Schaltgerdte und -Schaltanlagen
VRE 0671-105 Teil 105: Wechselstrom-Lastschalter-Sicherungs-

August 2013 Kombinationen fiir Bemessungsspannungen iiber
1 kV bis einschlieRlich 52 kv

(IEC 62271-105:2012);

Deutsche Fassung EN 62271-105;2012

R

IEC 62271-105 High-voltage switchgear and controlgear —
Edition 2.0, Part 105: Alternating current switch-fuse
2012-09 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 Hochspannungs-Schaltgerdte und -Schaltanlagen

VDE 0671-110 Teil 110: Schalten induktiver Lasten

August 2013 {IEC 62271-110:2012 + corrigendum QOct, 2012);
Deutsche Fassung EN 62271-110:2012

IEC62271-110 High-voltage switchgear and controlgear—

Edition 3.0, Part 110: Inductive load switching

2012-09 (IEC 62271-110:2012 + corrigendum Oct, 2012);

German version EN 62271-110:2012

Gilltigkeitsdauer: 20.04.2017 bis 19.04.2022 ,.. Ausstellungsdatum 20.04.2017
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Elektrotechnik

E DIN EN 62271-1%1.

VDE 0671-111
September 2014

IEC 62271-111:
2012(E)

IEEE Std C37.80-
2012(E)

Edition 2.0
2012-09

Hochspannungs-Schaltgerite -und Schaltanlagen
Teil 111: Automatische Wiedereinschaiter 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

IEC62271-200
Edition 2.0,
2011-10 +
Corrigendum 1

Hochspannungs-Schaltgerdte und -Schaltaniagen
Teil 200: Metallgekapselte Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen liber
1 kV bis einschlieRlich 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

IEC 62271-201
Edition 2.0,
2014-03

Hochspannungs-Schaltgeréite und -Schaltanlagen
Teil 201: Isolierstoffgekapselte Wechselstrom-
Schaltanlagen filir Bemessungsspannungen (ber
1 kV bis einschliefilich 52 kv

{IEC 62271-201:2006);

Deutsche Fassung EN 62271-201:2006

High-voltage switchgear and controlgear -

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

(IEC 62271-201:2014);

Giiltigkeitsdauer:

20.04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04.201
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Elektrotechnik

DIN EN 62271-202
VDE 0671-202
August 2007

IEC 62271-202
Edition 2.0,
2014-03

Hochspannungs-Schaltgerédte und -Schaltanlagen
Teil 202: Fabrikfertige Stationen fiir
Hochspannung/Niederspannung

{IEC 62271-202:2006);

Deutsche Fassung EN 62271-202:2007

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

{IEC 62271-202:2014);

Elektrotechnik

DIN EN 62271-203
VDE 0671-203
November 2012

IEC 62271-203
Edition 2.0,
2011-09

Hochspannungs-Schaftgerdte und -Schaltanlagen
Teil 203: Gasisolierte metallgekapselte
Schaltanlagen fiir Bemessungsspannungen liber
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

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

[EC/TS 62271-304
Edition 1.0,
2008-05

Zusdtzliche Anforderungen an gekapseite
Schaltgerdtekombinationen und
Hochspannungsschaltanlagen von 1 kV bis 52 kV
fiir den Einsatz unter erschwerten klimatischen
Bedingungen

{IEC 17C/373/CD:2006)

High-voltage switchgear and controlgear -

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

{IEC/TS 62271-304:2008)

Giiltigkeitsdauer: 20.04.2017 bis 19.04.2022

Ausstellungsdatum: 20.04.201
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Elektrotechnik |E DIN [EC 62271-37- Hochspannungs-Schaltgerite und -Schaltanlagen

013 Teil 37-013: Wechselstrom-Generatorschalter
VDE 0671-37-013: (IEC 17A/993/CD:2011)
201209

|EC/IEEE 62271-37- High-voltage switchgear and controlgear —

013 Part 37-013: Alternating-current generator
Edition 1.0, circuit-breakers
2015-10
Flektrotechnik [DIN EN 60068-2-1 Umgebungseinfliisse - Teil 2-1: Priifverfahren -
VDE 0468-2-1 Priifung A: Kiilte (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

Flekirotechnik |DIN EN 60068-2-2 Umgebungseinfliisse - Teil 2-2: Priifverfahren -
VDE 0468-2-2 Priifung B: Trockene Wirme (IEC 60068-2-
Mai 2008 2:2007);

Deutsche Fassung EN 60068-2-2:2007

{EC 60068-2-2 Environmental testing —
Edition 5.0, Part 2-2: Tests — Test B: Dry heat
2007-07 (IEC 60068-2-2:2007}

German version EN 60068-2-2:2007
Elektrotechnik |DIN EN 60068-2-30 Umgebungseinfiiisse - Teil 2-30; Priifverfahren -
Juni 2006 Priifung Db; Feuchte Wirme, zyklisch (12 + 12
Stunden) {IEC 60068-2-30:2005);

Deutsche Fassung EN 60068-2-30:2005

IEC 60068-2-30 Environmental testing —
Edition 3.0, Part 2-30:
2005-08 Tests — Test Dh:

Damp heat, cyclic {12 h + 12 h cycle}
{IEC 60068-2-30;2005)
German version EN 60068-2-30:2005

Elektrotechnik |IEC 62262 Degrees of protection provided by enclosures for
Edition 1.0, electrical equipment against external mechanical
2002-02 impacts (IK code)

German version SN EN 62262:2002

Gliltigkeitsdauer; 20,04.2017 bis 19,04.2022 Ausstellungsdatum: 20,04.2017
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Elektrotechnik

DIN EN 60068-2-75
VDE0468-2-75
201508

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

Umgebungseinfliisse - 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

IEEE Std C37.04- 1999
June 1999

IEEE Standard Rating Structure for
AC High-Voltage Circuit Breakers
IEEE Std €37.04-1999

(Revision of {EEE 5td €37.04-1979)

Elektrotechnik

{EEE Std C37.06-2009
November 2009

IEEE Standard for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis -
Preferred Ratings and Related Required
Capabilities for Voltages Above 1000V

IEEE Std C37.06-2009

{Revision of ANSI C37.06-2000)

Elektrotechnik

IEEE Std C37.09-1999

IEEE Standard Test Procedure for

(R2007) AC High-Voltage Circuit Breakers
June 1999 Rated on a Symmetrical Current Basis
1EEE Std C37.09™-1999% (R2007)
. {Revision of IEEE Std C37.09-1979)
Elektrotechnik |ANSI C37.54- American Nationa! 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 C37.20.7-2007

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

Elektrotechnik

ANS! C37.122.2-
2011

{EEE Guide for the Application of Gas Insulated
Substations 1kV to 52kv

Elektrotechnik

IEEE Std £57.13-2008

IEEE Standard Requirements for Instrument
Transformers

Gilltigkeitsdauer: 20.04,2017 bis 19,04.2022
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Elektrotechnik

E DIN EN 61180 VDE

0432-10
Juli 2013

DIN EN 61180-1 VDE

0432-10
Mai 1995

JEC 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 fir
Niederspannungsgerite

Begriffe, Priifung und Priifbedingungen,
Priifgerite

Hochspannungs-Pritftechnik fiir
Niederspannungsgerite

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

Deutsche Fassung EN 61180-1:1994

High-voltage test techniques for low voltage
equipment —

Part 1: Definitions, test and procedure
requirements

(IEC 61180-1:1992);

German version EN 61180-1:1994

Hochspannungs-Priftechnik fir
Niederspannungsgerdte

Priifgerdte

{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

Gliltigkeitsdauer; 20.04.2017 bls 19.04,2022

Ausstellungsdatum: 20.04.2017
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Elektrotechnik |DIN EN 61439-1 Niederspannungs-Schaltgeritekombinationen
VDE 0660-600-1 Teil 1: Aligemeine Festlegungen
Juni 2012 + (IEC 61439-1:2011);
Deutsche Fassung EN 61439-1:2011
DIN EN 61439-1 Bbl1 |Berichtigung zu DIN EN 61439-1 Beiblatt 1 (VDE
VDE 0660-600-1Bbl 1 |0660-600-1 Beiblatt 1):2014-06
Berichtigung 1
(' . Dezember 2014 +
DIN EN 61439-1 Niederspannungs-Schaltgeritekombinationen (
VDE 0660-600-1 Teil 1: Allgemeine Festlegungen; Beiblatt 1:
Beiblatt 1; Leltfaden fiir die Spezifikation von
Juni 2014 Schaltgerdtekombinationen
{IEC/TR 61439-0:2013)
IEC 61439-1 Low-voltage switchgear and controlgear
Edition 2.0, assemblies —
2011-08 Part 1: General rules
{IEC 61433-1:2011);
German version EN 61439-1:2011
lEC/TR 61439-0 Low-voltage switchgear and controlgear
Edition 2.0, assemblies —
2013-04 Part 0: Guidance to specifying assemblies
( " Elektrotechnik |DIN EN 6143%-2 Niederspannungs-Schaltgeratekombinationen :
- VDE 0660-600-2 Tell 2: Energie-Schaltgeratekombinationen (
Juni2012 - (IEC 61439-2:2011); )
Deutsche Fassung EN 61439-2:2011
IEC 61439-1 Low-voltage switchgear and controlgear
Edition 2.0, assemblies —
2011-08 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 Ausstellungsdatum: 20.04.2017
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DIN EN 61439-3
VDE 0660-600-3
Februar 2013 +

DIN EN 61439-3
VDE 0660-600-3
Berichtigung 1
Oktober 2014

IEC 61439-3
Edition 1.0,
2012-02

Niederspannungs-Schaltgeritekombinationen
Teil 3: installationsverteiler fiir die Bedienung
durch Laien (DBO)

{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 |EC 61439-3:2012)

Low-voltage switchgear and controlgear
assemblies

Part 3: Distribution boards intended to be
operated by ordinary persons (DBO)

(IEC 61439-3:2012);

German version EN 61439-3:2012

Elektrotechnik

DIN EN 61439-4
VDE 0660-600-4
September 2013

IEC 61435-4
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 for
construction sites {ACS)

{IEC 61439-4:2012);

German version EN 61439-4:2013

Giiltigkeitsdauer: 20.04.2017 bis 19.04.,2022

Ausstellungsdatum; 20.04.2017
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Anlage zur Akkreditierungsurkunde D-PL-12315-01-00 ’ e

Akkreditierungsstelle
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DIN EN 61439-5 Niederspannungs-Schaltgeritekombinationen
VDE 0660-600-5 Teil 5: Schaltgerdtekombinationen in &ffentlichen
Oktober 2011 Energieverteilungsnetzen

(IEC 61439-5:2010);

Deutsche Fassung EN 61439-5:2011

Elefkjcrc-)t“echnik

E DIN EN 614395 Niederspannungs-Schaltgeritekombinationen

VDE 0660-600-5 Teil 5: Schaltgerdtekombinationen in 6ffentlichen
Juli 2014 Energieverteilungsnetzen
{IEC 17D/492/CDV:2013); Deutsche Fassung ( .
FprEN 61439-5:2013
IEC 61439-5 Low-voltage switchgear and controlgear
Edition 2.0, assemblies - Part 5: Assemblies for power
2014-08 distribution in public networks
(IEC 61439-5:2014);
Elektrotechnik {DIN EN60439-1 ~ |Niederspannungs-Schaltgeritekombinationen
VDE 0660-500 Beiblatt|Teil 1: Typgeprifte und partiell typgepriifte
2 Kombinationen —
Mai 2009 Technischer Bericht: Verfahren fiir die Priifung

unter Stérlichtbogenbedingungen
(IEC/TR 61641:2008)

[ECTR 61641 Enclosed low-voltage switchgear and controlgear

Edition 3.0, assemblies — Guide for

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

Giiltigheitsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatum; 20.04.2017
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Technical parameters Value Rated secondary currenis
5 A: 1 A, others on request {possibility to combine different

Highest voltage for equipment 24 up to 26 kV .

g e v P values In cne transformer)
Power frequency test veitage, 1 min. 50 up to B5 kv ’
Lighting impulse test voltage up to 125 kY Accuracy classes

- 0.2;0.28: 0.5; 0.88; 1; 3; 5, 5P10; 5P15; 5P20; 10P10;

Rated prima ourer! 10-8200A 10P15; 10P20; others on request.
Rated short-time thermal current 2 - 100...1s kA
Burdens, classes 5-30/0.2-5/6P; 10P VA/c] Rated frequency

{ace. to other param. - Ith) 50 Hz or 80 Hz, others on request

Reconnectable (primary till 400-800 A) primary or secondary

The transformers are deslgned and manufactured in confor-
mity with the following standards and recommendations: |EC,
VDE, ANSI, BS, GOST and CSN, others on request,

Description
The TRU Bx.xx transformers are cast in epoxy resin and Cantilever strength
designed for insulation voitages up to 28 kV. The 24 kV ver- 5 kN
sion has the same dimensions as the 25 kV. For certain types
-of panels there Is a need for exira long creepage distance

on the transformers. For this purpose you can order current Permissable torques for screw connections
transformers with .ribs on the top™. The transformers are
_ “manufactured in conformity with dimensions stated hereunder. M5 max 3.5 Nm min 2.8 Nm
- The TPU 6&x.xx transformers are designed as single-turn or M8 max 20 Nm min 18 Nm

multi-turn versions, with one transformer ratio or with double
ratio having the possibility to be reconnectable on the primary
or on the secondary side. The number of secondary windings
{from 1 to 6 — max. 12 secendary terminals - 2 rows), de-
pends on the combination of the technical parameters {such
as the accuracy class, burden, short-circult current, overcur-
rent factor...} and the transformer dimensions size.

M12 max 70 Nm min 86 Nm

When agresd between the manufacturer and the customer the
TPU transformers can be provided with the voltage indication
system. For this purpose, however, it I8 necessary to know
in what insutation level the transformers shall operate. The
secondary windings are used for measurement or protec-
tlon purposes, or for special use (testing windlng, X" class
windings). One terminal of each secondary winding used and
one terminal of short-clreuited and not used winding have to
be earthed during the transformer cperation, The secondary
_ “mindings are lead out into a cast-type secondary terminal box

"\ .—with plastic cover. The terminal cover Is sealable. The termi-
nals are provided with M5 screws for the termination and with
throughgoing holes for direct earting (first row of secondary
terminals}.

Technical data

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

Rated primary voitages
24 kV; 28 kY

Rated primary currents

10 5 20; 25; 30; 40; 50; 60; 75; 100; 160; 200; 300; 400,
500; 600; 750; 1 000; 1 250; 1 500; 2 £00; 2 500; 3 000 and
3 200 A; primary reconnectable modification max till 4G0-800 A,
Other primary currents can also be agreed upon with the
customer.

2 TPU Bx.xx | Indoor supporting cument transformers
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Code designation - TPU current transformers

TPU 4 X X X
voltage current dimension primary terminals
B....up to 26 kY 0... to 800 A multiturn 1..short 178 mm, DIN 1..n0 pr.rec., na ribs /40x80mm, 80x8Crmm/

..to 1 250 A singleturn
...to 1 500 A singleturn
...to 2 800 A singleturn
...10 2 500 A singleturn
..to 3 000G A singleturn
.to 3 200 A singleturn

o~ e oo w

2.long 178 mm, DIN

2..prim. rec., no ribs /40x80mm, 80x80mm/

3..no prsec., with ribs /60x68mm, 80x80mm/
4..prim. rec., with ribs /40x80mm, 80x80mm/
5..n0 pr.rec., with ribs /40x80mm, BOxBCmm/

Marking of current transformer outlets - example

£1E) P2(y

st 52
]
)
PG P2{)
I

i31 152 183 251 252253
t) (g Ay22)
d)

1 252 351 352
el @eEy @
o)

PEEY P2}

—

152251 352
{H) {2k} )
¢}

P1 C1 G2 Pt
(xa) ) (La) {Lh)

ey

5
i & &
o

a) Single-core design | b} Double-core design | ¢) Three-core design | d) Single-core design, reconnectable on the secondary side | o) Double-gore design,

recennectable on the secondary side | f} Double-core deslgn, reconnectabla on the primary side

Standartized insulation levels of TPU 6x.xx transformers

24/50/125 kV
25/50/125 kv
26/66/126 kV

Flg. 1. 1 Secondary terminal box

{3 secondaries and voltags Indicator)

V7

Fig. 2. 2 Secondary terminal box

(2 secondarfes and graunding screw)

——
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Standartized transformers

-

4 TBU 8x.xx | Indoor supporting current transfermers
i

7

T)v(pe lthn/dyn | Ratio Burden Class FSIALF Type {thn/dyn i Ratlo Burden Class FS/ALF
(KAl Al [vA] [kAl [A] VA]

60.11 83/16 | 20//5 10 5P 15 6011  50/125 }3004/5/5 :15/15  [05/6P 1 FS5/16
6011  168/16 2045 120 &P 10 6041 {4000 4005 (30 5P 15
60.11 63116 | 20/6/6 |16/156  10.6/5P  [FSE/10 60.11 40/100 | 400//5/5 |15/15  (0.6/5P | FSENS
60.11 12.6/31.5 | 20//8 10 5P. 15 6011  160/125 j400//6 15 5P 16
B0.21 | 12.5/316 :20/6/5 116/16  105/5P  {FS5/5 6011  150/125 | 400/6/6 [15/16  10.5/5P i FS6/15
60.21 16/40  j20M5 {16 5p 15 60.11  |50/125 1E00/S 830 5P 10

. 60.21 1640 io0//6/6 11010 [OB/1OP | FSE/10 6011 150M26 5004/5/5 115/15  10.8/5P 1 FS5/15
60.11 8.3/16 | 30//5 15 i6P 16 60.11 5025 {60045 80 isp 10
80.11 6.3/16  180/5. {20 5P 10 0.1 1607125 |BOO/S/S [16/16  10.5/5P i FS10/15
60.11 8.3/16  13046/5 (1615 | 05/5P iFS5/15 6111 |50/126 (40045 {10 5P 16
60.11 12.5/31.5 | 304/5 10 5P 15 6141 1607125 :400MS/S 11010  |05/6P | FS5/10
60.11 12.6/31.6 | 30//5 20 5P 10 6211 150126 [6OO/E (15 5P 15
60.21 12.5/31.5 | 30//5/5  115/15 1 0.5/6P | FS510 62.11  |50/425 160045 (20 5P 10
60.21 25/63  §30//5 10 5P 15 6211 1501126 [60045/5 (1615  10.6/6P [ FS5/10
60.21 25/63 | 30//6 15 5P 10 63.11 50/125 {75045 115 isp 18

. 80.21 95/63 | 80/5/5 |10/10  05/8P  IFSB/10 63.11 1607126 | 75046 180 5P 10

" 8011 6.3/16 | 50/5 15 5P 16 63,11 50/125 | 760/5/5 (16115  10.6/6P | FS5/10
60.11 83/16 |50//5 {30 5P 10 63.11 63/160 {1000/6 |10 isp 20
B0.11 6.3/16 . 50/6/6 |16/18  10.5/5P i FSE/M0 6311 637160 | 10006 |20 5P 18
60.11 16/40 1 60//5 10 5P i5 63.11 63/160 | 1000/5 |80 5P 10
80,11 16/40 1 5045 30 5P 10 63.11 63/160 | 1000/6/5 | 15/15 | 0.6/5P % FS5/10
60.21 16/40 i 50//5/6 (16/15  i0.6/6P  IFS5/15 83,11 63/160 11250//6 15 5P 15
80.11 31.6/80 | 50//6 10 5P 15 6341  }63/160 }1260//5 |30 5P 10
60.21 31.6/80 | 50//8 30 5P 10 6311  63/160 |1250/6/6 1616 . (06/5P  {FSH/15
60.21 a16/80 [50/6/5 |15(15  [05/BP  iFSG10 64.11 63/160 | 1600/5 |15 5P 15
60.11 16740 1100//5 118 5P 15 Ba.11 63/160 §1800/5 |80 5P 10
60.11 16/40 | 100//5/5 {16/15  10.6/6P | FS5/16 84.11 B3/160 :1500/5/5 16/16  i0.6/5P [FS6/15
60.11 316/80 |100/6 115 5P 15 85.11 80/200 | 20C00/5 15 5P 20
60.11 31.5/80 |10046/5 |15/16  106/6P  {FS5/10 85.11 80/200 |2000/6 |30 fsp 15
80.11 31.6/63 (200//6 115 5P 15 osi1 Vo000 200w/ | 16/18 | 0.5/5P  §FSs/S
60.11 31.5/63 |200#5 |80 5P 16 86.11 100/250 }2600/5 |16 5P 20
6041 181663 (200//5/5 |16/t6  105/6P IFSE/15 66.11 100/250 2 500//5. | 30 5P 15
60.11 40100  (200/6 15 5P 15 £6.11 100/250 §2600/6/5 | 30/30  {0.5/5P  {FS5/16

" 60.11 401100 20045 {30 5P 10 67.11 1007250 3000//6 |15 5P 15
60.11 40/100 200455 16M5  {05/6P  FS5/10 67.11 100/250 £8000/5 |80 &P 20
60.11 316/60 |300/5 15 5P 15 67.11 100/260 :3000//5/5 | 80/30 | 0.6/5P [ FSE/16
80.11 31.5/80 |a00//5 180 isp 10 68.11 100/260 |3200//5 |16 5P 15
60.11 316/80 |B00/E/5 |15/16  [05/EP  1FS5/15 88.11 100/260 {3200//8 §80 5P 20
60.11 501125 130046 116 5P 16 68.11 100/250 |a200/6/5130/30 | 0.6/6P | FS5/16
60.11 50/i25 300/5 130 &P 10
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Dimensional Drawing

ae

TPU 60.11 Weight: 31-35 kg TPU 60.12 Weight: 31-35 kg
TPU 63.11 Creepage distance: 270 mm Creepage distance: 282 mm
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Drasing n. Polarity Drawing . Folarty
445615000 P1 {0 secendary terminal 44815020 P1 14 secondary terminal
44616010 P2 to secandary termina 44615030 P2 1o secondary tenminal
TPU 60.13 Walght: 31-35 kg TPU 60.14 Woeight: 31-35 kg
TPU 63.13 Creepage distance: 280 mm Creepage distance: 282 mm
" . e s s e
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TPU 60,15 Welght: 31-35 kg
TPU 63.15 Creepage distance: 280 mm

282

TPU 60.21 Weight: 43-49 kg
TPU 63.21 Creepage distance: 270 mm
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Drawing n. Polary Drawing n. Polary
1YL4EGO5TTRO101 P1 t secondary terminal 44815080 P{ 1o secondary {enminal
1VL460057TROI02 P2 {0 secondary {erminal 24515090 P2 la secondary lerminal
TPU 60.22 Weight: 43-49 kg TPU 60.23 Weight: 43-49 kg
Creepage distance: 282 mm TPU 63.23 Creepage distance: 280 mm
oo 382
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Drawing n. . Palzrity Crawing . Polarity I
615100 P1 to secandary terminad 44615120 P 1o secondary gifingl,
44615510 P2 ta secondary teminal 44515130 P2 lo secondagflerfigs

'Z TPU 8x.xx | Indoor supposting cument transformers
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Drawing n. Polariy
44515180 P1{ 1o secondary temynal
44815120 P2 (o secondary terminal

TPU 60.24 Weight: 43-49 kg TPU 64.11 Weight: 36-47 kg
Creepage distance: 282 mm TPU 65.11 Creepage distance: 270 mm
2 TPU 66.11
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Drawing Polarkty Draaing n. Polasity
44615140 1 to secondary terminal 44615160 P1 to secondary termins|
44515150 PZzto secondary terminal 44515170 P2 40 secondary temrinal
TPU 64.13 Welght: 36-41 kg TPU 64.21 Waight: 50-57 kg
TPU 65.13 Creepage distance: 270 mm TPU 65.21 Crsepage distance: 272 mm
TPU 66.13 o TRU 66.21
TPU 87.13 25 TPU 67.21
TPU 68.13 TPRU 68.21
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TPU 64.23
TPU 85.23
TPU 68.23
TPU 67.23
TPU 68.23

Weight: 50-57 kg
Creepage distance: 272 mm

=)

16 431,

:

150
28

4

10

Draaing n, |

Polariy

44615220

P1 to secondary {ermina

44615230

P2 10 secondary terminal

7U 6x.xx | Indoor supporting cursent transformers
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Contact us

ABB s.r.o.
EPMV Brno

Videnska 117, 619 00 Brno,

Czech Republic

Tel.:  +420547 152 021
+420 547 162 614

Fax: +420 547 152 628

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

www.abb.com

The data and lllustrations are not binding. Wa resarve tha right to
rnake changes without aotics In the course of technlcal develop-
mant of the product.

© Copyright 2016 ABB,
All fights resarved.,
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PEIIVEIXKA BRITCAPHUA
BRATAPCKM MECTATYT N0 HeTRoRoTKA

REPUBLIC OF BULGARIA . %@@
Bulgarian Institute of Metrology '

AOMTBNHEHKUE N2 15,09,4507.2

K'bM YAOCTOBEPEHUE

3A OOBPEH TUN CPEACTBO 3A I3MEPBAHE N? 06.01.4507
Measuring Instrument Type-approval Certificate-Revision 1

WapaneHo Ha
NpPoU3BOAUTEM!
Issued to manufacturer:

Ha ocHoBaHne Ha:
In Accordance with:

' OTH_OCHO:
In Respect of:

TexXHUHYECKH 1
METPONOrHUHHK
XapaKTepPUCTHKN:
Technlcal and metrological
characteristics:

Cpox Ha BaAMQHOCT:
Valid until:

CpepcTBOTO 33 M3MepPBEAHE &

BMYCAHO 8 PErucTLpa H
opo6peHnTe 3a nanons
THIIOBE CpepcTEa 34

uamepeaHe noy L H
Reference e: BT

. IGHANANHOTO -
Y& crosepeﬂuero sa

' onoGp'eH T@n:
Date: )

dara Ha usganaHe Ha
OONBEAHEHUETO KbM
yaocrorepaHneTo 3a
ofno6Gpen Tan:

Date:

/74

© Hai 4 Ha usnasal-:e Ha L

05.01..2006 r.

ABB S.r.0., PenyGnuka Yexusn

un. 30, an.2 or 3akoHa 33 U3MEPBAHMATA

M3MEpBaTeNHN  TOKOBY  TpaHchopMatopd  3a cpem{o

HanpexeHne Tvn TPU XX.xx (TPU 4x XX, TPU 6x.x%, TPU

7HXX)

npUnoxeHue, Hepafs.agnl-;a YaCT OT HAaEToAILOTO
YAocToBeperue 3a oaobpeH Tun CpeAcTBO.3a U3MepBaHe

14.09.2025r, .

- 14.09.2015 T

ettt ] At 12 e e
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Y 7%

e

fipunomenue kel Jonbadenne N2 15.00.4507.2 KbM yaoctonepekne N2 06.01.4507

Wzpapeso wa npoussoguTen: ABB S.r.o., Penybrvka Yexus

OTHOCHO! U3MEepBaaTenHy TOKOBYU TpaHchoPHaToOpH 3a CPEAHC HANPEKEHWE TD TPU xx. X%,
(TPU 4x.xx, TPU 6x.xx, TPU 7X.%X)

OnvicaHie Ha gonbiHeHna N¢ 15.09.4507.2 KsM yAocTORepeHNe 2a opoGper T N2
06.01.4507 ,

UspaaeHoto gonbnHenue N? 15.09.4507.2 xbM yAocTOBEpeHHEe 32 ofoGpeH TN N°

06.01.4507 e 3a yabmxabaHe Ha CPoKa Ha BAnMAHOCT Ha onoﬁpﬂsa_ﬂg Ha Tvna Ao 14.09.2025
FoAMHA. : ' -

P




L

- BA HC&HO 5p

PEIIYEBJIMKA BEITAPHMA
BBRAZApCKM MESTHEYT G e TRIIODNS

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

HAOMBJIHEHHUE N° 15.09.4507.1

KbM YOCTOBEPEHUNE

3A O4OBPEH THUIT CPELCTBO 3A UBMEPBAHE N° 06.01.4507
' Measuring Instrument Type-approval Certificate-Revision 1

Wanageuo Ha
NAPOU3BOANTEN:
Issued to manufacturer

Ha ocHoBaHMe Ha:
Jn Accordance with?

OTHOCHO:
In Respect of:

TexanuYecKH u
MeTponoruudn
XapaKTepucTUKM:. .
Technical and metrological
characteristics:

Cpok Ha BanuaHocT:
Valid :Jhtif: o

Cpe.qc‘raoro 2a uamep' aHe e

=D C
Reference N"' e

- ,qara Ha HsnaBaHe Ha
 BONBIHEHNETO KbM -
“yHOCTOBEpeHHeTO 3a
‘0A06peH THN:

. Date:

V2%

 03.09.2015 r,

ABB S.r.o., PenyGnunka Yexus

un. 32, an. 1 ot 3axkoHa 3a msmepsanﬂTa (ﬂB 6p. 46 ot
2002r usM. 6p. 88 ot 05 F., W3M, M.qon 6p 95 01 2005 r.)

_ M3MepEaT€HHH TOKOBH TpaHCCﬁ;QbM_aTﬁPH 33  cpejHo
Hanpemeuue Thn TPU xX,Xx R .
npundméme, HepasnenHa qac*r oT HaCTOALLOTO .

.y,aomosepeme 32 o.noneH TN Cpe.ElCTBO 3a u3MepBaHg, .

._05xn42q16f, _

4507

"?if;ﬂPEQCEHATEﬁ:;
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MpunomaeHie koM Jonbamenne NO 15,09.4507.1 koM yaocToBepesue N2 06.01.4507

Vzpanexo Ha npomasonuren: ABB S.r.0., PenyBauka Hexus

OTHOCHO! U3MePBATENHN TOKOBY TPAHCHOPMATOPH 38 CpeaHo HanpexkeHue Tin TPU xx.xX

OnucaHue Ha JOfTBIHEHUETO KbM yloCTOBepeHue 3a ogobped Thn N2 06.01.4507

B 1. 1.1, TEXHMUECKH ¥ METPONOIrMYHN XapPaKTepPUCTUKK A3 Ce JOMbIHW:

» HOMWHANHY NbPBUYHY TOKOBE!
- 32 TPU dx.xx: oT.10 A a0 3200 A;
- 3a.TPU 6x.xx: oT 10 A Ao 3200 A;
- Ba TPU 7X.XX: OT 10 A go 2500 A,

B 1.3, CxeMu Ha Mecrara 2a nocraBsHe Ha 3Hauy, y,qocmaepﬂsamu peayma‘rme

oT uou'rpona i MeCTEI 3a HHOMEHPHHE Aa ce AonbAHn.

Sy

- 3HaKbT 3a o,qoSpeH TARN We 6b,ue rpaBupaH Ha TaGenaTa c HOMHHanHH AaHHW OT
3aB04a Npou3BoaUTEN; : :

- 3HaKLT 3a nbpBOHaYasnHa npoBepka (Mapxa 2a 3anenBaHe) ce ]'IOCTaBFI file}
rpaBMpaHHH 3HaK 3a OAOGDEH Twn.
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PEHLA
L Certificate No. 1424%Ra
GESELLSCHAFT FUR ELEKTRISCHE CopyNo. 1
HOCHLEISTUNGSPRUFUNGEN
Member of the

SHORT-CIRCUIT TESTING LIAISON {STL)

TYPE TEST CERTIFICATE OF
COMPLETE TYPE TEST

APPARATUS: Current transformer

DESIGNATION: TPUB0.11 _
Rated voltage; 24 kV Rated nommat current: 800 A Rated frequency: &0Hz

SERIAL NUMBER: 1VLT5114049844

MANUFACTURER:  ABBs.r.o, PPMV, Birio, Czech Republic
under license of ABB Technology Lid., Zurich; Switzerland

TESTED FOR: ABB Technology Ltd., Zurich, Switzerland

DATE(S) OF TEST: 22 October and 04%, 19% and 20 November 2014

TESTED BY: PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. Laboratory Brijo, Gzéch Republic
on behalf of PEHLA-Testing Laborafory Ratirigen, Gemmany

The apparatus; constructed in accordance with the _des_cr'ipfio,n_i:ﬁ{awf_ng_s and photographs Incorporated
in this certificate has been subjected to the series of praving tests in accordance with

[EC 61860-1, Ed. 1.0, 200710, ¢l.7.3.2,7.3.3,7.34, 738 _

IEC 61869-2, Ed. 1.0, 201209, cl. 7.2.2, 7.2:3, 7.2.6.201 = 203, 7:2:201, 7.3.1, 7.3.5,201 - 203,
7.3.201, 7.4.203 and 204, 7.5:2

This Type Test Ceitificate has heen fssued by PEHLA following exclusively the STL Guides.

The results are'shown In the reécord of Proving Tests and fhe osclllograms attached herésto, The

values obtained and the general performances arc considered to comply with the above

standard({s) nd {6 justify the ratings assigned by the manufacturer as listed on page No. 7.

The Certificate applies oniy to the apparatus tested. The responsibility for conformity of any

appatatus having the same designations with that tested rests with the Manufagturer.

. This Certificate comprises 34 sheets in total.
The-aufhenticity of this docuinent is ghiatanteed by the integrity of the geal fabol and seal ribbon. Without a
writien permission of PEHLA it Is hot aflowed fo make reproduction in. exfracts of His dobument; Copying

tha Gover sheet accompanied by shieét 2 and the sheetls mentjoned here'fs ant exception,

GESELLSCHAFT FUR ELEKTRISCHE
HOGHLEISTUNGSPRUFUNGEN

Dr. T. Ebke

B L LT LT e ]

WMannheim, 215 Jarivary 2015

o1pE1a03
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PEHILA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cettificate No.: 14241Ra Sheet: 2
Notes

Accredifation

The PEHLA GbR, PEHLA-Testing Laboratory Ratingen has baen approved by the DAkkS (German Accreditation Body)
according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power enginearing
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 festing 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 EQTC as agreement group.

PEHLA-Documents

A Type Test Certificate

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

A Test Document

fs Issued for parts of type tests which have successfully been carried out in full compllance with the refevant
specifications or standards and STL Guides valid at the ime of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications. :

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richflinien”
(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 detalls relating to the behaviour of the test object, and its condition after the
tosts.

A Test Confimation

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

Uncerfainty of the measurement systems

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

Addresses
Office; PEHLA-Geschiftsstelle Client: ABB AG
Hallenweg 40 Kallstadter Sir. 1
68219 Mannheim 68309 Mannheim
Germany Germany
Internet: www.pehla.com as shareholder and contractor of PEHLA GbR
Testing Station: PEHLA-Testing Laboratory Rafingen ABB s.r.o. Laboratory
Oberhausener Str. 33 Videniska 117
40472 Ratingen 619 00 Brno
Germany Czech Republic
on behalf of PEHLA-Testing Laboratory
Ratingen

Manufacturer;  ABB s.1.0.
Videriska 117
619 00 Brno
Czech Republic
under license of ABB Technology Ltd, Zurich,
Switzerland

Tested for; ABB Technology Ltd.
Affolternstrasse 44
8050 Zurich,
Switzerland

g,

|

.
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PEKHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14241Ra Sheel: 3

Table of Contenis
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra . Sheet: 4

List of Test Participants
Part 1: 22" October 2014 ABB s.r.0. Laboratory Brno, Czech Republic

Representatives of Technical Commlttee:

Dr. Horst Giinther PEHLA-Testing Laboratory Ratingen, Germany
Mr. Nikolaus Beieriein PEHLA-Testing Laboratory Regensburg, Germany

Test Endineer / Test Operator;

Mr. Jiri Zila ABB s.r.0. Laboratory Brno, Czech Republic
Dr. Otakar Benes ' ABB s.r.0. Lahoratory Brno, Czech Republic
Mr. Petr Prikryl ABB s.r.o0. Laboratory Brno, Czech Republic
Representatives of Client;
Mr. Marcel Jancik ABB s.r.0. Brno, Czech Republic
Further Participants:
(i f%;ugﬁpm;m
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PEHLA GESELLSCHAET FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerlificate No.: 14241Ra

Sheel: 5

List of Test Participants

Part 2: 04" November 2014, PEHLA Testing Laboratory Ratingen, Germany

Representatives of Technical Committee:

Mir. Sebastian Soballa
Mr. Herbert Feld

Test Engineer / Test Ooerator:

Mr. Sebastian Soballa
(Test Engineer)

Mr. Frank ldaszeck
(Test Operator)

Representatives of Client;

Mr. Marcel Jancik
Mr. Jirl Zila

Further Participants:

51PE0402

PEHLA-Testing Laboratory Ratingen, Germany
PEHLA-Testing Laboratory Berlin-Marzahn, Germany

PEHLA-Testing Laboratory Ratingen, Germany

PEHLA-Testing Laboratory Ratingen, Germany

ABB s.r.0. PEMV, Brno, Czech Republic
ABB s.r.0. PPMV, Brno, Czech Republic




P E H l.ﬁ .GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Cerlificate No.: 14241Ra Sheet: 6

List of Test Participants
Part 3: 19" and 20" November 2014, ABB s.r.0. Laboratory Brno, Czech Republic

Representatives of Technical Committee:

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.1.0. Laboratory Brno, Czech Republic
Dr. Otakar Benes ABB s.r.0. Laboratory Brno, Czech Republic ( :
Mr. Petr Prikryl ABB s.r.o. Laboratory Brno, Czech Republic ‘
Representatives of Client:
Mr. Marcel Jancik ABB s.r.0. PPMV, Bmo, Czech Republic
Further Participants;

(

51PE0402
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PEHELR GESELLSCHAET FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Certificate No.: 14241Ra Sheet:
Technical Data of Test Object
Current Transformer
Test object: Current transformer
Designation: TPU60.11
Manufacturer: ABB s.1.0., PPMV, Brno, Czech Republic
under license of ABB Technology Ltd., Zurich, Switzerland
Serial No.: 1VLT5114049944
Year of manufacture: 2014
Drawing No.: 1VL34610700
Ratings assigned by the manufacturer:
Highest voltage for equipment 24 kV
Rated primary current 600 A
Rated continuous thermal current 120 %
Rated secondary current 1M A
Rated frequency 50 Hz
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Duration of short-circuit 1 s
Core 1
Accuracy class 05FS5
Rated burden 15 VA
Core 2
Accuracy class 5P10
Rated burden 15 VA
Power-frequency voltage between sections . 3 kv
Inter-turn overvoltage 4.5 KVpeak
Insulation class E
Temperature category -5/40

Further data: -

17PEQ402
/o
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 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
fest.

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/ID™ [Title Additional
remarks
1VI1.34610700 - D Transformer TPU 60.11 - TPU 63,11 Inciuded in test
report
- - P Transformer TPU 60.11 assembly -
1V 4600638R0101 - D Casting TPU 60.11 -
1VL4600636R01 01 - D Internal parts TPU 60.11(5) -
1VL3461099A-100A 002 D Positioning plate of TPU -
34611003
1VE3461039A - D Svorkovnice -
34610390
*) P: Parts list, D: Drawing
'L\\'\
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certiﬁcate No.: 14241Ra Sheet: 9
- Drawing No. 1VL34610700
Current Transformer
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PEHELO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 10

Test Results
Accuracy Test

Test performed: ' Accuracy test

Date of test: 22™ October 2014

Condition of test object: Factory new

Ambhient air.temperature: 227 °C

Humidity: 49.8 %

1. Test performed: Test for ratio error and phase displacement

secondary winding 151 - 162
accuracy class 0.5
rated current primary / secondary A 600/1 ‘
test current % 120 100 20 5 120 100 20 5
A 720 600 120 30 720 600 120 30
rated burden VA 15
burden during test VA 15 3.75 (
power factor cos@ 0.8 1.0 N
limited ratio error % 0.500 | 0.500 | 0.750 | 1.500 | 0,500 { 0.500 | 0.780 | 1.500
limited phase displacement § min 30.00 | 30.00 | 45.00 | 90.00 [ 30.00 | 30.00 | 45.00 | 90.00
retio emrer % 0,038 | 0.007 | -0.186 { -0.616 [ 0.198 | 0.192 | 0.140 | -0.010
phase displacement & min 1.22 1.86 740 17.9 463 5.04 9.20 20.86
secondary winding 251 - 282
accuracy class 5P
rated current primary / secondary A 600 /1
% 120 100
test current A 720 600
rated burden VA 15
burden during test VA 16
F

power factor cosegp 0.8 ‘
limited ratio error % 1.000
Imited phase displacement 3 min 80.00
ratio emor % -0.102 | -0,107
phase displacement & min 1.58 1.73
Result: Test passed

APHD P

18PEQ4D2
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Cerificate No.: 14241Ra Sheet: 11

Test Results
Accuracy Test before STC Test (2)

2. Test performed: Tests for winding resistance (R}, knee point, security factor
and composite error

2.1 Measuring winding 151 - 152

EXCITATION CURVE

RATED DATA
Type ; TPU 60.31
Sarial number 1 1VLT5114049%44
Year of production : 2014
Ratio 1 600//1/1 A
Burden ¢ 15/15 VA
Accuracy class t 0,5/5P
Security factor / ALF : 5710

MEASURED VALUES
Winding :+ isl - 1s2
Resistance of winding (75°G) : 6,0673 Ohm
Security factor e-rn 4,11
Knee polnt U/ 1 : 61;59. v / 60,0112 A

p
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PEHLA

Ceitificate No.: 14241Ra

. GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN .

Sheet: 12

Test Results
Accuracy Test before STC Test (3)

2.2 Measuring winding 251 - 252

EXCITATION CURVE

RATED DATA
Type 1 TPU 60,11
Serial number : IVLT5114049944
Year of productien 2014
Ratio : 600//1/1 A
Burden 1 15/18 va
Accuracy class : 4,5/5p
Security factor / ALF : B/10

MEASURED VALUES
Hinding : 281 - 282
Resistance of winding (75°C) 49,2195 Ohm
Security factor e-»n v 13,87
Composite error t 0,1 %

Knee point U / I

235,99 ¥V / 0,0087 A
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Cerfificate No.: 14241Ra Sheat: 13

Test Results
Power-Frequency Voltage Withstand Test on Secondary Terminals

Test performed: Power-frequency voltage withstand test on secondary terminals
Date of test: 22" Qctober 2014

Condition of test object; As after previous accuracy test

Ambient air temperature: 227 °C

Humidity: 49.8 %

« 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
(161-152) {251-252) + F 3kV/60s passed
(251-252) (181-182) + F 3kV/iB0s passed

Result: Test passed

AR 533
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE% Z

Certificate No.: 14241Ra Sheet: 14

Test Resulis
Inter-Turn Overvoltage Test

Test performed: Inter-turn overvoltage test

Date of test: 22™ October 2014

Condition of test object: As after previous accuracy test and power-frequency voltage
‘ withstand test on secondary terminals

Ambient air temperature: 227 °C

Humidity: 488 %

» The primary winding of the current transformer was excited for 60 s with the extended rated
current. The secondary winding was open-circuited. The applied current was limited if the voltage
of 4.5 kV peak was obtained before reaching the extended rated current.

N Tested winding | Test primary current/ duration | Volitage at secondary winding | Result
( - (151-182) 720 A/60s T 2.28 KVpomt passed (
(281-282) 720A/60s 3.38 kVpeak passed '

Result: Test passed

18PEQ402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE

Certificate No.: 14241Ra i . oSk
Test Results
Verification of Markings

Test performed: Verification of markings

Date of test: 22" Qctober 2014

Condition of test object: As after previous accuracy test, power-frequency voltage
withstand test on secondary teminals 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.

18PEQ402
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PEMHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF%%

Ceitificate No.: 14241Ra Sheet: 16

Technical Data of Test Circuit

Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial

Line

Discharge Measurement

Zm,; L — YT (

Technical Data:
High voltags supply:

W)

Ca
zZ
Zyi
CcC
Cx
CD
M1

Frequency Inverter, Type SL 11000-3, ZSE Praha, serial No. 3400497
Motor frequency: Selectable range up to 220 Hz

High Voltage Test Transformer type T100, HIGH VOLT Priftechnik Dresden GmbH
serial No. 885188

Primary valtage : 230 V
Rated voltage 100 kv
Rated power 6.6 KkVA

100 KV Alternating Voltage Measuring system WGBS 11/100-135. HIGH VOLT

Priftechnik Dresden GmbH, serjal No. 884900, consisting of; (
100 kV voltage measuring capacitor, type CDCT 0615B12, serial No.0521589-10001

Low voltage measuring part, Type MC 20-4, serial No. 885172

Peak voltmeter, type MU 18, serial No. 885173

Test object

Filter 40 mH

Input impedance of measuring system 50 Q

Cennecting coaxial cable, type L34/10 (50 , 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 uncertaln Y st

21PEQ402

Y

amount are 3% for the Upea / ¥2
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUEUNGE

Certificate No.: 14241Ra 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 measurement (routine
tests) were performed before and after lightning impulse voltage test, temperature-tise test and the short
circuit withstand capability test (type tests).

The PD measurements were performed in accordance with IEC61868-1, Ed. 1.0, 2007-10 clause 7.3.2.2
procedure A. Procedure A means the partial discharge test voltages are reched while decreasing the voltage
after the power-frequency withstand test. The corresponding partial discharge levels are measured in a fime
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 Un, 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/¥3 and the PD level is measured in & time of 30 s,

Criteria to pass the test: '
The maximum pemissible partial discharge quantities are specified 1EC61869-1, Ed. 1.0, 2007-10 clause
5.3.3.1 as follows:

at1.2xUy, / PD=<50pC
at 1.23x Uy, /PD <20 pC

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 26.

18PED402




PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUN@E@

Certificate No.: 14241Ra ' . Sheet: 18

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: 22" October 2014

As after previous accuracy test, power-frequency voltage withstand test

Condition of test object: on secondary terminals and inter-turn overvoliage test

Test frequency: 50 Hz
Temperature 9; 22.7°C Humidity f: 49.8 % Pressure p: 997 hPa
The atmospheric correction factor was not applied.
( . Test Arrangement:
See photo at page 32
Test performed: Power-frequency voltage test
Test arrangement Test Voltage Resuit
) Power frequency voltage Test duration /
Voltage applied to Earthed in KV disruptive discharges
Primary terminal Secondar#&"v:]}rédmgs and 50 60s/0
Test performed: Partial discharge measurement
Fre-stress: 50 kV for 80 s
Background noise level: 0.2 pC
B Test arrangement Result
&& Test voltage for 30 s
e Voltage applied to Earthed 28.8 kv 16.6 kv
Partial discharge in pC
Primary terminal Secondarfyr;::lr;dmgs and 202 =02

Result: Tests passed
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGS’#R‘G‘FW%’.

Ceilificate No.: 14241Ra Sheet: 19

Technical Data of Test Circuit
Lightning Impulse Voltage Test on Primary Terminals

o

i1 O O

|
|l
o©
e
|
|
O
o
(=)
\_/

Technical Data;

Maximum Charging Voltage Up = 400 kv
Number of Stages n = 4
Surge Capacity per Stage C, = 1000 nF
Load Capacitance Cg = 2000 pF
Damping Resistance Rp = Rs
Internal Front Resistance per Stage Rg = 43 Q
Discharge Resistance Re = 4 Rp
Tail Resistance per Stage Rp = 66 Q
TO - Test Object
( M- Voltage Measurement
\J Measurement:

Measuring Divider Type SMC 2000/400 (Serial-No. 885217)

Measuring Cable, Length [.35/25 (50 Q, length 25 m)

Impulse Voltage Measuring System, 25 MHz Digital Recorder, Type TR-AS 25-8
(Serial-No. 247)

Tolerances:

According IEC60060-1 Edition 3.0 2010-09 clause 7.2.2
Test voltage value +3 %
Front time T, +30 %
Time to half-value T, +20 %

T 539
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PEMLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNG

Ceitificate No.: 14241Ra Shi

Test Resuits
Impulse Voltage Withstand Test on Primary Terminals

Test performed: Lightning impulse voltage test
Date of test: 22" October 2014
Condition of test object:  As after roufine tests

Temperature 8: 22.7°C Humidity f: 49.8 % Pressure p: 997 hPa
According to IEC61869-1 cl. 7.2.3.2.1 no correction for atmospheric conditions.
Fronttime Ty 1.2 us Time to half-value T, 50 us
Test arrangement Test Voltage Result
/‘_: ' : Lightning impulse voltage | number of impulses / '
( Voltage applied to Earthed iy disruptive discharges ( .
indi +125 15/0
Primary terminal Secondary windings and
frame - 125 15/0

Result: Test passed

18PEG402 , =
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PEHLA

‘Certificate No.: 14241Ra

Technical Data of Test Circuit
Short-Time Current Tests

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE

Sheet: 21

Test performed STC
Test No. PEHLA 14241Ra/ 02-05
Test circuit
Circuit diagram Sheet No. 22
Current circuit
Number of phases 3
Power frequency Hz 50
Power factor <0.15
Earthing conditions
Generator / System earthed via 5 kQ
Transformer not earthed
Short-circuit point earthed
Test object earthed
Test object (test values)
Number of phases 1
Measurement
Valtage measurement Voltage Dividers
1000V /1V
Current measurement Current Transf.
BOKAJSA

Remarks: -

s

% 29PE1009
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Cerificate No.: 14241Ra
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUEUNGE

Circuit Diagram
Short-Time Current Tests

G
Generator
[t

I
%‘\ Master Breaker
\g% Make Switch

Transformer
4°4“4”  Current
oo Jso oo
q 3. Transformers

: Yoltage
4 Dividers

| ok
s Test Object

P LY

Sheet: 22
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 23

Test Results
Short-Time Current Tests

Test performed: Short-time current tests

Date of test: 04™ November 2014

Condition of test object before test:  As after routine tests and impulse voltage withstand test
‘Test arrangement: Direct test circuit. '

Connections fo test object: Infeed via copper bars with a length of approx. 0.5 m each to the

terminals of the current transformer. Secondary windings short-
circuited. One side of the infeed and the current transformer
earthed via cable.

Gas pressure (abs. rel. to 20 °C): - MPa

Test No, PEHLA 14241Ra/ | 03 04 05 - - -

Peak withstand current L1
L2
L3

Short-cireuit current Firsteycle L1
L2
L3
Last cycle L1
L2
L3
Equivalent current L1
L2
L3
Average value
Buration of short-circuit

Short-time withstand current L1
L2

L3

Average value
Related to rated duration of sheri-circuit

Duration of short-circuit
Related to rated short-time withstand current

S0 355 TEEEESEEEFSES

Emission of flamefgas/oil no no ne - - -

Test result (P/N) P p P - - -

Resistance of the main circuit before test L1 { pQ - - - - - -
Test current: - A (d.c.) 2] uQ - - - - . .
L3 | pQ - - “ - - -

Ambient air temperature| °C - - - - -

Resistance of the main circuit aftertest L1 | pQ - - - - ] -
Test current: - A (d.c.) L2 | pQ - - - - -
L3 | p& - - - -

Amblent gir temperature| °C - - - - -

Legend: P: Passed in terms of the applied standard ~ N: Not passed in terms of the applied st

Remarks: PEHLA 14241Ra/ 01: Current calibration
PEHLA 14241Ra / 02; Pre-test with reduced values

Condition of test object after test: No visible or functional change or damage.
Result: Test passed

30PE1009
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEiSTUNGSPR;UFUI\T(EEN

Oscillogram No. PEHLA 14241Ra / 03

1

Dynamic Test
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Certificate No.: 14241Ra Sheet: 25

Oscillogram No. PEHLA 14241Ra/ 04
Thermal Test - 1s
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PEHELQO GESELLSCHAFT FUR ELEKTRISCHE HOCHLE;STUNGSPRUFUNGEE S .

Certificale No.: 14241Ra Sheet: 26

Test Results
Power-Frequency Voltage Withstand Tests on Primary Terminals and Partial
Discharge Measurement after STC Tests

Test performed: Power-frequency voltage withstand test on primary terminals and partial
discharge measurement
Date of test: 19" November 2014

As after routine tests, impulse voltage withstand test and shori-time

Condition of test object: current tests

——

Test frequency: 50 Hz

Temperature 8: 23.2°C Humidity f; 40.0 % Pressure p: 980 hPa

The atmospheric correction factor was not applied, .
Test Arrangement:
See photo at page 32 ( =
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 1)
Primary terminal frame 50 60s/0
Test performed: Partial discharge measurement
Pre-stress: 50kVfor80 s
Background noise level: 0.2 pC
Test arrangement Result
Test voltage for 30 s
Voltage applied to Earthed 28.8kv 16.6 kv
Partial discharge in pC
: ; Secondary windings and
Primary terminal frame 202 <02

Remarks: -
1) According client’s requirements the power frequency voltage test and the partial dis arge
measurement were done at 100 % of the test voltage

Result: Tests passed

18PEQ402
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Cerfificate No.: 14241Ra

Test performed:
Date of test:
Condition of test object:

Ambient air temperature:
Humidity:

Test Results
Power Frequency Voitage Withstand Tests on Secondary Terminals after STC Test

Y

PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheel: 27

Power-frequency voltage withstand test on secondary terminals

19™ November 2014

As after routine tests, impulse voltage withstand test, short-time
current test and power-frequency withstand test on primary
terminals and partial discharge measurement after STC tests

23.0 °C
4086 %

« 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
{151-182) (281-282)+ F 3kVIB0s passed
(2581-282) (151-182)+ F 3kv/60s passed |

Result: Test passed

18PEC402
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PEHLA

Certificate No.: 14241Ra

Test performed:
Date of test;
Condition of test object:

Connections to test object:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Test Results
Temperature-Rise Test

Temperature-rise test

19" and 20" November 2014

As after routine tests, impulse voltage withstand, short-time current tests
and voltage tests after STC tests

Infeed of current to the primary winding. The infeed bars consist of Cu
bars 1 x 60 x 10 mm?

Duration of test; 15:00 h
Test frequency: 50 Hz
Ambient temperature:
Description Templ%rature
At the heginning of test 23.8 o
At the end of test 24.0 ( .
Test current:
Description Cugent
At the beginning of test 720
At the end of test 720

Temperature rise at primary bars:

Voasur Deseription of the. | Nature of . Final timted [, Final
easuring escription of the ature of measuring temperature | temperature b
point measuiing point point . rise
C K K
1 Left side of infecd bar | O° (2 sivercoated | 4 4 26,3
: - - — 75.0
Right side of infeed | One side silver coated
2 bar Cuin air 8.4 24.4
Calculation of temperature rises of windings according formuia:
Re _""Rs 3 ;
_ Hd tatrt
O= X(23 PC+9 asmrt) ( aend as!are‘)
start
) calculated temperature rise
Rstant resistance start of test - cold condition
Rend resistance end of test - reaching a stable temperature
Sastart ambient temperature start test
Faend arnbient temperature end of test
SGCONdaW Windmg Rstart Rend aastarl aaend () \ ﬁﬂm
in 0 in 0 in°C in °C inkK inkK
181-183 5.08 5.56 25.4
251-353 768 | 844 238 24.0 554 80.0
Remarks:

inserted into drllilng holes and fixed by peemng

- The maximum increase of temperature -rise in the last hour was smajj

A0 AT

Result: Test passed

18PEQ402
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- The permissible temperature rises are valid for an ambient air temperature of 40 j
- The temperatures were measured by thenﬂocouples type L. The therm
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Certificate No.: 14241Ra

Test performed:
Date-of test:
Condition of test object:

Ambient air temperature:
Humidity:

Test performed:

e

Test Results
Accuracy Test after STC Tests and Voltage Tests

Accuracy test
20" November 2014
As after routine tests, impulse voltage withstand test, shori-time
current tests, voltage test after STC tests and temperature-rise

test

23.3
-39.9

°C
%

Test for ratio error

accuracy class 0.5
rated current primary / secondary A 600 /1 :
test current % 120 100 20 5 120 100 20 5
A 720 600 120 30 720 600 i20 30
rated burden VA 15
burden during test VA 3.75
power factor cosg 0.8 1.0
limited ratio error % 0.500 | 0.500 | 0.750 | 1.500 | 0.500 | 0.500 | 0.750 | 1.500
limited ratio error after STC % 0.250 | 0.250 | 0375 | 0.750 | 0.25¢ | 0.250 | 0.375 | 0.750
ratio error before STC % 0.038 | 0.007 {-0.186 | -0.616 | 0.198 [ 0,192 | 0.140 | -0.010
upper limit of ratio error after STC % 0.288 | 0257 | 0.189 | 0.134 { 0448 | 0442 | 0515 | 0.740
lower limit of ratlo error after STC o |-0.212 | -0.243 | -0.561 | -1.386 [ -0.052 | -0.058 | -0.235 | -0.760
ratio error after STC % 0.0417 | -0.004 | -0227 | -0610 | 0.186 | 0.178 | 0.i16 | -0.003
. secondary winding 251 - 282
accuracy class 5P
rated current primary / secondary A 600/1
test corrent % 120 100
A 720 600
rated burden VA 15
burden during test VA 15
power factor cosg 0.8
limited ratio error % 1
limited ratio eror after STC % 0.5
ratio error before STC % | -0102 | -0.107
upper limit of ratio errer after STC % | 0398 | 0.393
lower limit of ratlo efror after STC % 1{-0.602 [ -0.607
ratio error after STG % |-0.105 | -0.107
Test performed: Test for composite error
secondary winding 281 - 252
accuracy class 6P -
Himited comp. error before STC test [ % 5
limited comp. error after STC test % 2.5
composite error before STC % 0.1
limit comyp. Erro after STC % 2.6
composite error after STC % 0.1

Result: Test passed

18PEC402
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Qertficate No.: 14241Ra

e . Sheet: 30

Photoé | { B

Photo No. 01:
During accuracy test

Photo No. 02: 19 AT
During inter-turn overv |_It @H H A
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Certificate No.: 14241Ra
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Sheet: 31
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Photo No. 03:
During knee poini test

Photo No. 04: -‘5»;% Tho
During 3 kV test < A
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
§
~ _ Cerificate No.: 14241Ra

L

Sheet: 32
¢ .

Photo No. 05:
Power frequency and PD test
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheset: 33

PEHLA

Certificate No.: 14241Ra

Photo No. 07:
Before STC test

Photo No:-68:———-- o A7)

After ST tﬂﬁ
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Cerlificate No.: 14241Ra

Photos

Photo No. 09:
Temperature-rise test
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of

Certificate of Acereditation No. 852/2015 of 11/12/2015&g>

ABB s.r.0,

ADBB s.r.0. Technical Laboratory PPMV Bruo
Videfiskd 117, 119 00 Brno

The Laboratory is qualified fo update standards identifying the test procedures.
The Laboratory provides expert opinions and inlerprets test resulls.

Tests:
“S:::::l Test procedure/inethod name Test lii;'gl‘:'fl(fl{;:‘:fi:;eﬁ“)d Tested ohject
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
(SN EN 61869-1 p. 7.2.2
¢'SN EN 61869-2 p. 7.2.2 _
1.2 |Impulse voltage withstand |TEC 61869-1 ed.1, p. 7.2.3 |Instrument current
test on primary terminals | jgc 61869-2 ed.1, p. 7.2.3 | transforiners '
CSN EN 61869-1 p. 7.2.3
‘ CSNEN 61869-2p.723 |
1.3 |Accuracy tests IEC 61869-2 ed.1, Instrument current
p. 7.2.6,7335 transformers
CSN EN 61869-2 p. 7.2.6,
7.3.5
1.4 |Power-frequency voltage |IEC 61869-1 ed.1,p. 7.3.1 |Instrument current

withstand tests on primary
terminals

IEC 61869-2 ed.1, p. 7.3.1
¢'SN EN 61869-1 p. 7.3.1
CSN EN 61869-2 p. 7.3.1

transformers

1.5 {Partial discharge IBEC 61869-1 ed.1, p.7.32 |Instrument current
nieasurement (SN EN 61869-1 p. 7.3.2 | transformers

1.6 |Power-frequency voltage |IEC 61869-1 ed.1,p.7.3.3 |Instrument cuirent
W’ith'stand tests between GSNEN 61869-1 p. 7.3.3 | transformers
sections

17 |Power-frequency voltage | [EC 61869-1 ed.l, p. 7.3.4 [Instrument current
withstand tests on | SN EN 61869-1p. 7.3.4 | transformers

secondary terminals

Instrument current

|8 - |Verification of markings | IEC 61869-1 ed.1, p. 7.3.6
L SN EN 61869-1 p. 7.3.6 | transformers (\
1.9 |Detemnination of the TEC 618692 ed.1, p. Instrument current

secondary winding

resistance

7.3.201

CSN EN 61869-2 p,
7.3.201

fransformers

7




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.ar.0.

ABB s.r.0. Technical Laboratory PPMV Brno
Videtisk4 117, 119 00 Brno

N

n:)::;i::] Test procedure/method name Test ':( :ﬁ:fi(f?;;et;::::’thod Tested object
1.10 | Determination of the IEC 61869-2 ed.1, Instrument curent
segondary qup tim§ constant p. 7.3.202 transformers
using the Omicron instrument |,
CSN EN 61869-2 p.
7.3.202
1.11 [Measurement of limit IEC 61869-2 ed.1, Insfrument current
current and voltage p.7.3.203 {ransformers
) CSN EN 61869-2 p.
7.3.203
1.12 |Inter-turn overvoltage test | IEC 61869-2 ed.1, Instrument current
p. 7.3.204 transformers
CSN EN 61869-2 p.
7.3.204
1.13 | Determination of the IEC 61869-2 ed.1, " | Instrument current
remanence factor p.7.5.1,2B2 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. 7.52,24.5, 2A.6 transformers
factor (FS) of measuring GSN EN 61869-2 p.752
cuirent transformers 245,206 .
2.1 |Temperature rise test TEC 61869- I ed. 1 ,P.7.2.2  |Instrument voltage
N IEC 61869-3 ed.1, p.7.2.2 |transformers
U CSN EN 61869-1 p. 7.2.2
‘ o CSN EN 61869-3 p. 7.2.2
2.2 lmpulse voltage withstand |IEC 61869-1 ed.1, p. 723 |Instrument voltage
test on'primary teiminals | i 61869-3 ed.1,p. 7.2.3 |transformers
CSN EN 61869-1 p. 7.2.3
CSN EN 61869-3 p. 7.2.3 _ 6)\
2.3 |Accuracy tests |1EC 61869-3 ed.1, Insttument voltage U&L
p. 7.2.6,7.3.5 trahsfortmers
CSN EN 61869-3 p, 7.2.6,
7.3.5
24 |Power-frequency voltage |TBC 61869-1 ed.1, p. 7.3.1 |Instrument voltage
with:;tand tests on primary [ 113¢ 61869-3 ed. 1,p.73.1 |transformers
terminals | CENENG61869-1 p. 7.3.1
,/J,ﬁsﬁ%ﬁ’@; 69-3 p. 7.3.1

.
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The Appendix is an integral part of

Certificate of Accreditation No. 852/2015 of 11/12/2015___ i .

Accredited entity according to SN EN ISO/IEC 17025:2005:

ABB s.r.0.
ABDB s.1r.0. Technical Laboratory PPMV Brno
Videfiska 117, 119 00 Brno

-::ﬁ:::l Test procedure/method nanie Test }1;2:::::;2:32}? thod 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. 732
CSNEN 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 GSN EN 61869-1 p. 7.3.3 | transformers
sections
2.7 |Powerfrequency voltage |IEC 61869-1 ed.1,p. 7.3.4 |Instrument voltage
withstand tests on CSN EN 61869-1 p. 7.3.4 | transformers
secondary terminals _ _
2.8 | Verification of markings  |IEC 61869-1 ed.1, p. 73.6 |Instrument voltage
CSN EN 61869-1 p. 7.3.6 transformers
3.1 |Insulation electric strength |IBC 62271-1 ed.1,p. 62 | Metal-enclosed switchgear
tests IEC 62271-200 ed,2, p. 6.2 | and controlgear
ESNEN 62271-1 p. 6.2
CSN EN 62271-200 ed.2,
p. 6.2
3.2 |Measurement of circuit | IEC 62271-1 ed.1,p. 64 | Metal-enclosed switchgear
Tesistance 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 cornitrolgeat
p. 6.5
C'SN EN 62271-1 p. 6.5
GSN EN 62271-200 ed.2,
p. 6.5
3.4 | Tests of mechanical IEC 62271-200 ed.2, Metal-enclosed switchgept
function p.6.102 and controlgear &
. CSN EN 62271-200 ed.2,
p. 6.102

OO
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Accredited entity aceording to CSN N 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 Bino
Videtiskd 117, 119 00 Brno

nz:lhl::[ Test procedure/method name Test ﬁ;:ﬁg{:{::etfg:f thod Tested object
3.5 |IP code verification IEC 62271-1 ed.1, Metal-enclosed switchgear
P 2X, IP 3%, IP 4X p. 6.7.1 and controlgear
IEC 62271-200 ed.2,
p. 6.7.1
CSNEN 62271-1 p. 6.7.1
CSN EN 62271-200 ed.2,
. p. 6.7.1
’ 3.6 |Partial discharge IEC 62271-1 ed.1, Metal-enclosed switchgear
measurement p. 629 and controlgear’ '
IEC 62271-200 ed.2,
p.6.2.9
CSN EN 62271-1 p. 6.2.9
CSN EN 62271-200 ed.2,
p. 6.2.9
3.7 |Additional tests on IEC 62271-200 ed.2, Metal-enclosed switchgear
a}lxil‘iary and control p.6.10 and controlgear
clrcuits CSN EN 62271200 ed.2,
p. 6.10
4,1 |Impulse voltage withstand | IEC 60044-7 ed.1, Electronic voltage
test (Primary voltage p.8.2.1 transformers
terminals Um<300k\/’) SN EN 60044-7 p. 8.2.1
. 4.2 |Basic tests IEC 600447 ed.1, Electronic voltage
& p. 8.3.1 transformers
_ CSN EN 60044-7 p, 8.3.1
4.3 | Test for accuracy versus  |TRC 60044-7 ed. 1, Electronic voltage
temperature p-8.2.3 transformenrs
CSN BN 60044-7 p. 8.2.3 _
4.4 | Test for accuracy vetsus | JEC 60044-7 ed.1, Electronic voltage (@
frequency p. 8.3.3 fransformers
CSN BN 60044-7 p. 8.3.3,
4.5 |Test of resistance to TEC 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 | [EC 60044-7 ed.1, p. 88 | Electronic voltage
test for low-voltage égMEN 60044-7 p. 8.8 transformers
components o
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of

Certificate of Acereditation No. 852/2015 of 11/12/2015

ABB s.r.0.

ABB s.1.0. Technical Laboratory PPMV Bmo
- Videfiska 117, 119 00 Brno

N < =
\

m?:ﬂ::l Test procedure/method name Test ?‘;:§:|?:;:i{2:f thod Tested object

47 |Transient performance test | IEC 60044-7 ed.1,p. 8.9 | Electronic voltage

CSN EN 60044-7p. 89 | 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 7 .

49 |Power-frequency voltage | IEC 60044-7 ed.1, p. 9.3 Electronic voltage
withstand test for low- (SN EN 600447 p. 9.3 transformers
voltage components _ .

Hydra | Temperature-rise test TEC 60044-8 ed.1, p. 82 | Electronic current
ulic (SN EN 60044-8 p, 8.2 {ransforners

loss

testS. 1

52 |Impulse voltage withstand | IEC 60044-8 ed.1, Electronic curtent
test (Primary voltage p. 823 transformers
tel'lninals UIIIQOOkV) CV:SN EN 60044"8 p 8 23

53 |P (?wer-ﬁ'equency voltage. | IEC 60044-8 ed.1, Electronic current
withstand test p. 8.7.3 transformers

CSN EN 60044-8p. 837, |
54 | Impulse-voltage withstand | 1EC 60044-8 ed.1, Electronic curtent
test p. 874 transformers
CSN EN 60044-8 p. 8.7.4
5.5 |Basic accuracy tests TEC 60044-8 ed.1, Elecironic current
p. 829 transformers
CSN EN 60044-8 p. 8.2.9 A

5.6 |Temperature cycle IEC 60044-8 ed.1, Electronic current

accuracy test p. 8.9.3 tiaisformets
(SN EN 60044-8 p. 8.3.9,
5.7 | Test for acouracy versus  |IEC 60044-8 ed.1, Electronic cwirent
frequency p. 8.9.4 transformers
CSN EN 60044-8 p. 8.9.4
5.8 |Testfor composile exror  |TEC 60044-8 ed.1, Electronic current
p. 8.10.1 transformers

/// Py




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.1.0. Technical Laboratory PPMV Brno
Videiiskd 117, 119 00 Brno

Ordinal
number

Test procedure/method name

Test procedurefmethod
identification

Tested object

5.9

Power-frequency
withstand tests on primary
terminals and partial
discharge measurement

IEC 60044-8 ed.1, p. 9.2
CSN EN 60044-8 p. 9.2

Electronic current
transformers

5.10

Power-frequency voltage
withstand test for low-
voltage components

IEC 60044-8 ed.1, p. 9.3
CSN EN 60044-8 p. 9.3

Electronic current
transformers

1) Asterisk at the ordinal number identifies the tests, which the Laboratory is qualified to carry out outside

the permanent laboratory premises.
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. . Deutsche
Akkreditierungsstelte

{{ mg@g@

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection AlddStelleG in connection with Section 1
subsection 1 AldiStelleGBY

Signatory to the Muitilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditlerungsstelle GmbH {German Accreditation Body}.
testing laboratory

PEHLA GhR
PEHLA-Priiffeld Ratingen
Oberhausener Strafe 33, 40472 Ratingen

is competent under the terms.of DIN EN 1SO/IEG 170, 3005 to carry out testsin the - |05

followlng fields:

High-Voltage Switchgear and Coi rolges '
Low-Voltage Switchaai aid Edhtrolgear Assemblies,
Current and Voltage Transforimers,

Power trahsformers and Bushar Systems

The accreditation certlficate shall only 4pBly in connection with the notice of accreditation of 2012-0509
with the accreditation number D-PL-12072-06 and Is valld untii 2017-05-08. tt comprlses the cover shegt,
the reverse side of the cover sheet and thé following anneéx with a total of 5 pages.

Reglstration numbper of the certificate: D-PL-12072-06-01

Frankfurt am Main, 2012-05-02

u
This dacument Is a translation, The deflnitive varsion is the osiglnal Germ tifin H
Seanptos peerfeal. f i




Deutsche Akkreditierungsstelle GmbH

Gffice Berlin Office Frankfurt am Main Office Braunschwelg
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 p ¢ ,
Deutsche Akkredlﬁerungsstelle GmbH. (DAKkS). Exempted is the unchan rm of Sep ate

Mo Impression shall be made that the accred:tatlort atso
accreditation attested by DAKKS, -

{Federal Law Gazette [ p 2625) and the Regulat{on {EC) No 765/2008 of the European Parllamefit :
the Council of 9 fuly 2008 selling out the requirements for accreditation and market syrve llam:e relating
to the marketing of products (Offictal Journal of the European Union L 218 ot Y Jily 2008, p. 30), DAKKS is
a signatory {o the Mullilateral Agréements for Mutual Recognition of the Eunepean co-operation for
Accreditation (EA), Interhational Accreditation Forum (IAF) and lriterratiohal Lahoratory Accreditation
Cooperatlcn (ILAC). The signatories to these agreements recognise cach other’s accreditations.

g state of membersh[p cati ba retrieved from the following wehsites:
topean-accreditation.org

fLAC wwwillac, org.

[AF:  wwwiafhu
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Parameters

Units

Highest vcltage for equipment

17.5 - 24 (26) kV

Power frequency test voltage, 1 min.

38 - 60 (65) kV

Lightning Impulse test voitage

95 - 126 kv

Max. rated burden, classes

26/0.2 - 100/0.5 - 150/1 VA/gl

Residual winding

50 - 200/86P VA/cl

Pt

Description

The TJC 6 single-pole Insulated voltage transformers are cast
In epoxy resin and designed mostly for insulation voltages of
17,5 to 25 kV.

Insulation voltages different from the above are the subject of
an agreement between the manufacturer and the customer.

" If no other value is required the transformers are manufac-
" tured with a overvoltage factor of 1.9 x Un/8 hrs. One outlet

of the primary winding, including the respactive terminal is in-
sulated from the earth to a level which corresponds ta the rat-
ed insulation value. The transformer is mostly eguipped with
two secondary windings, the first one for either measuring or
protection purposes, the other for being connscted 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 otherwiss, the secendary 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 sealabla
cover made of plastic material,

2 TJC 6| Indoor voltage transformars

Ay

Rated primary voltages
1443 KV; 15/3 kM 20743 KV: 22/43 kv
Other primary voltages can also be supplied on request.

Rated secondary voltages

100/43 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 raquest.

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.

Rated fraquency
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 sidg).

The transformars are manufactured conformably to the re-
quirements and recommendations of the following standards
and regulations: IEC, VDE, ANSI, BS, GOST and CSN.

568




Dimensional Drawing

TJC 6 Weight: appr. 20 kg

197 Creepage Distance: 338 mm
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being the auxillary (resldual) winding.
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Standard execution of the transformers

Primary voltage; [V] Secondary voltaga Resldual winding
voltage; [V] accuracy burden; [VA] voltage; V] accuracy burden; [VA]
15 000/43 1004J3 0.2 10;15,25
15 000/J3 10043 0.2 10;16:25 100/3 8P 50
15 000/J3 100443 Q.2 10;15;25 100/3 6p 100
15 000/ 3 110//3 0.2 10;15;25
15 00043 1104/3 0.2 10;16;25 110/3 6P 50
15 00043 110443 0.2 10;15;26 110/3 6P 100
15 000/J3 100443 0.5 15;25,50
15 000/J3 100/J3 0.5 15;25;50 100/3 6P 50
15 000/43 10043 0.5 15;25;50 100/3° 6P 100
15 000/f3 110/4/3 05 15,25;50
15 000//3 110443 0.5 15:25,60 110/3 6P 50
15 0004J3 110/43 0.5 15:25;60 110/3 6P 100
15 0004f3 10043 i 50,75;100
15 000/f3 1004/3 1 50;76;100 100/3 &P 50
16 000//3 1004/3 1 50;76;100 10073 6P 100
15 00043 110443 i 50i75;100
15 000//J3 11043 1 £0,75;100 110/3 6P 50
. -~ 15 00043 11043 1 B0;76;100 110/3 6P 100
.. 20 00043 100//3 0.2 10;15;26
20 00043 10043 0.2 10;16;25 100/3 6P 50
20 000/J3 100/J3 0.2 10;158;25 100/3 6P 100
20 000//3 11043 0.2 10;16;25
20 000/3 110//3 0.2 10;16:25 110/3 &P 50
20 00043 110443 0.2 10;18;26 110/3 6P 100
20 00043 100443 Q.5 15,25;50
20 00043 10043 0.5 15;25;50 100/3 6P 50
20 COD/J3 100443 0.5 15,25;50 100/3 BP 100
20 000743 11043 0.5 15;25;50
20 000//3 110443 0.5 165;25;50 110/3 BP 50
20 000/4/3 110//3 0.5 15;25:50 110/3 6P 100
20 0004/3 100/43 1 50;75;100
20 0004f3 100/43 1 §0;76;100 100/3 6P 50
20 000//3 10043 i 50,765,100 100/3 8P 100
20 GODAJ3 11043 1 50;75;100
20 Q0043 110//3 1 50;75;100 110/3 8P 50
20 00043 110//3 1 50,75;100 110/3 gp 100
Q .22 000/4/3 100/43 0.2 10;16;25
-’22 000//3 100//3 0.2 10:15:25 100/3 8P 50
22 000/4J3 100443 0.2 10;15;25 100/3 6P 100
22 00043 110443 0.2 10;16:25
22 000/f3 110443 0.2 10,15;25 11073 &P 50
22 000//3 11043 0.2 10;15;25 110/3 6P 100
22 000/J3 100//3 0.5 15;26;50
22 00043 100/4J3 0.5 16;26;50 100/3 6P 50
22 000/4J3 100443 0.5 16:25;50 100/3 6P 100
22 000/4J3 110443 0.5 15;25,50
22 0004/3 110//3 0.5 16;25,50 110/3 6P 60
22 000/J3 11043 0.5 16;25;60 F10/3 6P 100
22 000/3 100/J3 1 50;76:100
22 000/43 10043 1 50:75;100 100/3 6P
22 000/J3 1004{3 1 50,75;100 100/3 &P
22 000/J3 110443 1 50;75;100
22 000/J3 110//3 1 50;75;100 110/3 6P
22 000/J3 1104J3 1 50,75;100 110/3 6P

4 TJC 6 | Indoor voltage transformers
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Contact us

ABB s.r.o,
EPMV Brno

Videnska 117, 619 00 Brno,

Czech Republic

Tel.:  +420 5647 1562 021
+420 547 152 614

Fax:  +420 547 152 626

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

~ www.abb.com

The data and flfustraticns are nat binding. We reserve the right to
make changes without notice in the course of technicat develop-
ment of the product.

© Cepyright 2016 ABB.
All rights reserved.,
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STATE A

BBJATAPUA

AND TECHNICAL SURVEILLANCE

TBPKABHA ATEHIASA
3A METPOJIOTHS A

TEXHUYECKA HAJ30P
GENCY FOR METROLOGY

YIOCTOBEPEHHE

34 OJOBPEH THII CPE/ICTBO 34 H3MEPBAHE
Measuring Instrument Type-approval Certificate

Hzpajieno \a:
Issued to:

Ha ocroranm
In Accord

Sient

Bnucga ce B periﬁg‘rﬁ%ﬁ
omo0PeHATE 32 U3IOIIEA

Lo e
THIIOBE CPEICTER 32 “'%1
Hsme?naue o Ne:
Reference Ne:

JlaTa’Ha H3jABANHE HA
YI0CTOBEPEHHETO 32 0)06pen
THIL

Date:

o7y

Ne 06.01.4505

“ABB brnrapus” EOO/J,
tp. Codust, yom. “Tpraymma” Ne 5

. 32, az/ 1 ot Jaxong sa u3MeppammiTa
, 6p446 073002 ]

;ﬁsMegBare (4 Hagﬁ}%?i
F =2 o et
4 nangiexeni¢ Tt 17
5 % fﬁf}? ;%

i

4505

05.01.2006 T,

IIPEJCEJATEI: |

— -

———

DAPHD G OPHTAL

———



Hpraoxenre KuM yrocrosepenue 3a ogoGpen T Ne 06.01,4505

Hspageno ma: “ABB Boirapus” EQOJ], rp. Codus

OTHOCHO: H3MEPBATEIICH HATIPEXUTENCH TPARCHOPMATOP 33 CPEIHO HAIPEKCHHS THII

TIC..(TIC 4, TIC 6, TICT)

Onnacanne ga THOA:

BjponomocHuTe TaNBaHEYECKA pasfeNsllE HANPXUTEIHH TPAHCHOPMATOPH THII
TIC ... (TIC 4, TIC 6, TIC 7) ca XepMETH3HPAHH ¢ OTIHBKA OT CIOKCHIHA CMOJA ¥ C4
IPOEKTHPAHH 34 HOMMHAITHO HABO Ha H30NANMATA KAKTO CIIC/IBA;
- man TIC 4 - o1 3,6/10/40 kV mo 12/28/75 kV;
- man TJIC 6 - ot 17,5/38/95 kV no 24(25)/ 50(55)/ 125 kV;
- tan TIC 7 - or 36/70/170 kV no 40,5/95/200 kV.
Tparchopmaropure ce HINENEARAT C ABE BTOPH YHH HAMOTKH, IEPBATA OT KOHTO CHYKH
CIHOBPEMEHHO 332 H3MCPBAHC M 3a peNieiiHa 3amyTa, a Jpyrara ¢ 3a CBLP3BANE B OTBOPEH
TPHBIBIHUK IIPH TPH(A3HA CHCTCMA.
BTOpruHATE HAMOTKHE ¢a H3BEICHH Ha KIEMOPE/ OT JIAT THII, OKPHT ¢ OPO3PAYHO Kanade
OT ILTACTMACOB MATEPHAN, KOETO MOXKE Ja ce mIoMOupa,
1o xenarue Ha KIMEHTA MOTAT Jia C& H3PabOTAT CHINO B HAMOTKH 34 PA3NMYHH IIHPBITIHI

H BTOPHIHH HAPCIKESHHSL.

BraMoxHa e cpmo H H3paboTxa ¢ J(Be UBPBHYHM HAUPCKEHAS (¢ MpPeBKIIOYBAHE Ha

BTOPHYHATA CTPAHA).

TpancgopmaTopuTe ce npouspexsar ¢ dakrop ma nperanpexerme or 1,9x Un/8

Jaca.

TpaHC(i)OpMaTOPBT MOXKE Ja C€ MOITHpPA BLB BCAKO IIOJIOKEHIIC.

1.1, Texamaecknr A METPOJOTHIHHN XAPAKRTPHCTHKE!

Tuaxn tpanchopmarop TIC 4 TJC 6 TICT

MaKCHMATHO HAIPEKCHHE HA

amapata, KV oT 3,6 1o 12 or 17,5 no 24(25) ot 36 fo 40,5

HOMEHATHO ITEPBHYHO 33,33 3;6/N3; 6,6 | 113 15N3 | 30N 3; 334 3;

Hanpexende , KV 3; 10/ 3; 1143 2043 ;223 35/V3

HOMINAIEO BTOpHO 1003 ; 110/ 3 (

Hanpexenne , kV

Homnananaa vectota, Hz 50; 60

Knac wa TounocT:

- U3MepPBATEeHHRE HAMOTKE 0,2;0,5;1
- 3aH{ATHHA HaMOTKH 3P; 6P

M3nuTBAMIO HAIPEKEHHE C

IpoMimesa gecrora, KV ot 10 o 28 or 38 no 50 (55) oT 095

M3nutramo uMIyIcHO

wanpecime, KV or 40 5o 75 or 95 o 125 ot IY0/rG 300

MaxciMarner HOMEHANEH d

25/0,2 25/70,2 50/Q,2

romap] e, VA e 50/0,5 100/0,5 150/0,5
P 100/ 1 150/1 250/1

Malccx;maneﬂ HOMHAHANCH .

ToBap/ knac , VA/ xiac

- HyJ6Ba HaMOTKa 50-200/ 6P

V24
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PEIVENUKA BBRATAPMS
B’!:-J'II‘apC‘.KM WHODHMTYT i MeTpv‘::\J'{Gl"IriFi

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AOMBIHEHNE N2 15.09.4505.1

KbM YAOCTOBEPEHUE
3A OAOBPEH TUM CPEACTBO 3A N3MEPBAHE N2 06.01.4505

Measuring Instrument Type-approval Certificate-Revision 1

ViznageHo Ha
npou3soAUTEN:
Issued to manufacturer:

Ha ocHoBaHue Ha:
In Accordance with: -

OTH:QCH'_O': _
In Respect of! -

TexHuuecKu ¥ - -
METPONOrUYHHA
XapaKTepUCTHAKH: ,
Technical and inétrological
characteristics: .~~~

' épfik Ha BaNMAHOCT:
- Valid until:

CpepcreoTo 3a N3MeppaHe &
BrKMCaHO B perucropa Ha

opoBpenKrTe 3a U3NOJI3BaHE |

THHoBG CPEACTEa 38
naMepsaHe nog N2:
Reference f¢:

[iarta Ha wsgasane Ha
NBLPBOHAYANHOTO .

yhocTosepeHuero sa -
opoSpeHTan: -
Date: an: oL

YAOCTOBEPEHHUETO 3a
ogo6pen Tvn: | 1
~ Date:

4505

ABB S.r.0., Penybnuka Yexun

yna. 30, an.2 or 3aKoHa 3a W3MepBaHusATa

| w3MepBaTeneH HaNPEeXeHoB TpaHcdopMatop 33 CPeaHo

Harpexerye Tun TIC...(TIC4; TIC6; TIC7)

NpunoXeHue, Hepasaenta YacT, 0T HacTosilioTo -
yAoCTOBEpeHuUe 3a o06peH THI1 CPeACTBO 3a M3MepBaHe

14.09.2025 .

05.01.2006 1.

14.09.2015 .

2 J
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fipunoxncedne koM onsnHenue N2 15.09.4505.1 kM ygocrosepeune N2 06.01.4505

U3naneHo Ha npowssoanTen: ABB S.r.0., Penybnvka Yexus

OTHOCHO! U3MEPBATENEH HANPEXEHOB TPaHCHOPMATOP 33 CPEAHO HANPEXEeHUe
N TIC,..(TIC4; TICE; TIC7)

Onncanue Ha gonbnHenue N2 15.09.4505,1 KbM ygocToBepeHye 3a opo6ped Tiun N2
06.01.4505 .

UsganeHoto ponbanenve N2 15.09.4505,1 KbM yaocToBepeHue 3a ogobpen TMn N?

06.01.4505 e 3a yAb/KaBaHe Ha CPOKA HA BAZMAHOCT Ha ojobpssaHe Ha Tvna Ao 14.09,2025
roAvHa, : : : ’

(U1 o il
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Deutsche
Akkreditlerungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsectionl AklStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatary {o the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditlerungsstelle GmbH {German Accreditation Body) 4
testing laboratory L]

PEHLA GbhR
PEHLA-Priiffeld Ratlngen
Oberhausener Strafie 33, 40472 Ratingen

Is competent under the terms of DIN EN ISO/ iEC 17025 2(165 fo carry out tests in th f
following flelds: i i

Current and Vottage Transformers,
Power transformers and Busbar Systems

Frankfurt am Maln, 2012-05.09

This decumant is & translation, The definitive version (s the original German accreditation centificate,

Seenoles overieal,
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yoy.

-accreditation attested by DAKKS,

Deutsche Akkreditierungssielle GmbH

Office Berlin Office Frankfurt am Maln Office Braunschweig
Spittelmarkt 10 Gartenstrale 6 Bundesallee 100 S
10117 Berlin 60594 Frankfurt am Maln 38116 Braunschwelg -

The publication of extracts of the accreditation certificate Is subject to the prior written approval by
Deytschie Akkreditierungsstefle GrabH (DAKKS). Exemptéd is the unchanged forft of separate
disserninations of the cover shast by the conformity as'sessment-body m‘ehﬁonéd overleal

No timpression shall be made that the accredltanon al o,_extends to fields beyond the scope of

‘thie aécreditation | Was granted pursuant 10 the Act on the Accreditation Body {AkkSteHeG)
{Federal Law Gazette | n. 2625] and the Regulation (EC) No 765/2008 of the European Parii_ _

a sighatory to the Muihlatera! Agreements for Mutual Recognlt)on
Accreditation (EA), International Accreditation Forum (IAF) ad
Caoperaﬁon (ILAC). The signatorles to these agreements recogms ;

opean co- operaf:[on for
af Laboratory Accreditation
K tther’s accreditations.

The up-to-date state of membership caﬁ: be retrieved from the following websltes:
EA:  www.eurapean-accreditation.org

ILAC; wwwillac.org

AR wavwlafinu
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OJEKNAPALNA
32 KOHUAEHUMAIIHOCT U U3BBLPILEH Ornes Ha 0BEKT No NpeaMeTa Ha NopLuKaTa

Honynoanucanuar Meopru Hukornos TaBakosB B Ka4ecTBOTO MU Ha npeacTasnasall ,Enekrponyke
TaGakos 1 cuHose" OOf,y4acTHUK B NpoUeypa aa Bh3narade Ha obLiecTseHa nopbuka ¢ ped. Ne
PPD 17 ~ 052 u npeamer: ,MofepHuaaums {petpodut) Ha eneKTpUMeckH ypeadu 110/20 (10) &V u
BLBENAAHETO UM B PEXKMM HA TereMexaHuka”,

OEKNAPUPAM, YE:

1/ MpepcTasuten Ha y4acTHUKA, KOTOTO NPeACTABNABAM € WSBBPUIMIT OrNea Ha eRepruiiina obekT ot
obxeara Ha O6ocobeHa noauums 7 /0N 7/ - MoaeprusaLus (peTpodiuT} Ha 3aKpuTa pasnpeAenuTenta
ypenda 20 KV 8bB Bb3r108a craHuus , TELL [nesen”, a uMeHHo! Bb3nosa cradumsa ,TEL MneeeH 1 cbM
3aMn03HaT CbC CLILECTRYBALIOTO NONOXeHWe B obekTa.

2/ Hama Ha pasnpocTpaHsiBaM MoBepuTenHa MHhOopMalms, Bbs BPb3Ka C W3BBLPLUSHWA OFfes Ha
obexTa Ha Bbanoxutens, Kato MY e W3BECTHO, Ye 3@ MOBEPUTENHA CE CYATA BCAKA UHhopmMaLus,
OTHOCHO nponyckarentus pexum B obexTa, opraHusauuaTa Ha paGoTHaTa cvnia i paBoTHIS npoLiec,
Hann4HOTO 0BOPYABAHE W TEXHUYECKUTE CXeMM Ha (YHKLMOHUPAHETO MY, CUCTEMUTE 3a 3aluuTa 1
CUFYPHOCT 8 0BekTa 1 BCUYKO, KOBTO € CBbP3aHO G HaNMUHOTO 0GOPY/BEHE, ChOPBLXEHUS 1 THXHOTO
(byHKLMOHUPaHE B CLOTBETHYSA OBEKT.

3/ lNpunaram AOKYMEHT 32 U3BBPLLEH OrNef, ChCTaBeH Ha MSICTO B MOACTAHUMSTA.

MpUnoXeHUe: CLIMacHo TekeTa

Hama 25.07.2017 2.
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OEKNAPAUKSA
33 KOH(UAGHUMANHOCT BLE BPb3KA G NOCELeHe Ha obekT

JonynoanucaHusr ., %

ErH 6’6&//3y {, IpUTEXaBaLl ivdHa xép‘ra Ne 5}’0‘3&9(@5},{3 W3paneHa Ha 5‘9’@@

OT/Q%P'H” /%k?eu{_y

mbpaoseya)

Coe cepanuiye n aapec Ha ynpasneHue:

SaHTepecosaHo nule no cMucbna Ha §2, T.14 or [JonbRHuTenHUTe pasnopentu Ha SakoHa 33
oblUecTBEHNTE NOPBLUKM 3@ OTKPUTA npolieaypa 3a BbsnaraHe Ha ofljecTeeHa nopwuka ¢ npeamer:
sMoaephusauus (perpodut) Ha enexrpuuecku ypeadu 110/20 (10) KV u BbBeXAaHETO UM B pexum Ha
Tenemexanuka °, ped. Ne PPD 17 - 052, BuB Bpbika ¢ nocellennero Ha ofekta, npeaMer Ha

oBlUjecTBeHaTa . IOpbLYKA, G UGN 3af03HaBaHe Cbe ChllecTByBal|0I0 w JIOXGHWE, BXMOYUTENHO C
AeCTBALLMTE ENIEKTPUIECKN ChOPLKEHUS U cnetudukara Ha [1C j e ﬁ M
BEKNAPUPAM:

1. Hsma Aa pasrnacdasaM Nno HUKaKbs HadvuH HHCDOPM&L[MHTG CTaHana My KU3BeCTHa NPU 3aro3HaBaHe Che
HUTERHO ¢ AelcTRaliuTe EITGKTPUYECKY CLOpPBXMEHUA |

ChLUECTBYBALOTO MY _4100 57?0
( . chelydmxara va NC £1(%...0.2 y. AL AELE L
2. HascHo c®bM, Ye pasrnacsisaHe Ha uHd)opMauna no cmucena Ha HacToslara fexnapauva
NPeACTaBnsABa BCAKLKLE BUA YOTHO WK NUCMEHO U3siBNeHWe, npeaasate HauH(OpMaUns Ha XapTueH,
©INEKTPOHEH WM APYr HOCUTEN, BKITIOUUTENHO MO notua, (hake MnNY enekTpoHHa Nola, KakTo 4 BCAKaKbB

ARYr HaywH #Ha pasrnacasaHe Hachbopmauwﬁ, B ToBa Y4uCNOo upes CpepcTeata MacoBO
C¢CBejoMABaHe, nevaTHuTe W3gaHua unu UHTEPHET.

M3BecTHa MU e OTTOBOPHOGTTA MO YM.313 ot HakasaTenHus konexc.

Nata 2. 07 /7 . Oexnaparop:
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[EKNAPALIAST

3a npueMade Ha yCnoBUATA B NPOeKTa Ha Jorosop

Jonynoanucannat Meopr Hukenoe Tafaxoe B KAYECTBOTO MW Ha MpepcTaenapal ,EnexTponyke
Tabaxos v curose” OO/, yyacTHuK B obujecTeeHa nopbyka ¢ ped. N2 PPD 17 — 052 u npegmer;
JMofephvzauus (peTpoduT) Ha enexTpudeckd ypeatu 110/20 (10) KV vi BEBEXAAHETO UM B PEXUM Ha
Tenemexanuka®, QOGocoBena noawuwa 7 /OMN 7/ - Mopepruzauusa {peTpoddT) Ha 3aKkpuTa
pasnpefenuTenHa ypeata 20 kV B8 Bbaniosa craHuus , TEL] Mresen”.

OEKNAPUPAM YE:

Mpriemam YCOBUATA B POSKTA Ha AOrOBOP, NPUNOXEH B AOKYMEHTaLMSATA 38 yyacTme,

Hama 25.07.2017 2. lexnaparopi!
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OEKNAPALUSA
3a CPoKa Ha BanMUAHOCT Ha obepTaTa ~»= com o $iIilimma 07T ©F DTar T

Aonynognucanuat Meopru Hukonos Tabakos, nputexasall nyyHa kapTa-NeB41448027 n3Aa0eHa HE  ——eeae ee e
17112010 r.ot MBP- rp. Mnosaus, agpec c.Benawmua, obul.Pogony, obn.Mnosaus, .
yn."Coegurenue” Ne2b B kayecTBotTo My Ha YnpaevTen Ha ,EnexTponyke TaBakos v cuHose” Q0
y4aCcTHWK B npoueaypa 3a Bb3naraHe Ha ofwecTseHa nopbyka ¢ npeamer: ,MogepHusaums
(peTpotbuT) Ha enexTpryecku ypeadu 110/20 (10) kV 1 BbBEXIAHETO M B PEXIM Ha TENEMexXaHuka”,
peth. Ne PPD 17-052,
-OBocobeHa nosuuua 7 fON 7/ - MoaepHuzauua (peTpoqanT) Ha 3avan'a paanpe,qenmenna ypenba 20
KV B:B Bb3N0Ba cTaHuvA ,TEL [Tnesen”.* -

ODEKNAPUPAM UE:

C nopaeate Ha ogheprara 3a yyactve B obLIECTBEHATA NOPBLYKA, HAMPABEHUTE OT HAC NpeLoKeHus
¥ NOETYU SHraXUMEHTH Ca BaNUAHW 3a cpoka, nocoved B 00ABNEHUETO, CYNTAHO OT KpaitHus cpoK aa
nogasale Ha odlepTuTe.

S’.

Hama 25.07.2017 a. Hexnaparop: \
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