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Test Arrangement and Measurement Points for Temperatures and
Resistances on the Busbars
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Measurement Points for Temperatures and Resistances of Panel 1
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Measurement Points for Temperatures and Resistances of Panel 2
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Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1
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Measurement Points for Temperatures of Circuit-Breaker Poles Panel 2
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Measurement of the Resistance of the Main Circuit
Date of test: 11" November 2000 - before temperature rise test

12" November 2000 - after temperature rise test

Condition of test object before test: factory new panels

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

Measurement Resistance of the main cirouit
between points V19
{ see sheet 14 - 16) L1 L2 L3

before/after” | beforefafter” | beforefafter”
2 - 14 {panel 1) 56.3/56.4 53.5/563.6 51.6/51.56
13 - 25 (panel 2) 050/94.4 80.4/89.1 83.3/81.9

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

The measurement of the resistances are carried out by using the thermocouples at the named measurement
points.
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Temperature Rise Test
Date of test: 11" and 12" November 2000
Condition of test object before test: factary new panels
Connections to test object: feeder:
two bars 100x10 mm? Cu, length about 2 m outside the panel and
four bars 80x8 mm? Cu, length about 0.8 m outside and inside the
panel
neutral points:
1. busbar outside feeder panel 2 with two bars 80x10 mm? Cu
2. extended cable connection bars of panel 2 with one bar 80x10
2
mm* Cu
Duration of test: 8 h
Ambient air temperature: 26.1 °C
Test current: see sheet 14
Test frequency 50 Hz
Distribution of the currents of the panels:
panel or busbar currentin A
phase L | phase L2 | phase L3 | average value
panel 1, incoming 2000 A 2002 2004 2013 20086
busbar panel 1 -2 2002 2004 2013 2006
panel 2, outgoing 1250 A 1251 1250 12562 1251
Remarks:

1.

2.

The distribution of the currents at the busbar connections of the feeder panel 2 was done by using of iron
cores over the extended busbars. )

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

The temperatures were measured by thermocouples type T. For the measurement points of the main ¢ir-
cuit the thermocouples were inserted into holes and fixed. The measurement system determines the aver-
age value of the ambient temperatures, calculates the differences to the temperatures of all measuring
points and records the temperature rises directly.
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Permitted Temperature Rise of the Main Circuit
according |IEC 60694 table 3

Kind of measuring point

Maximum value
temperature rise at
ambient air temperature
not exceeding 40 °C

Measuring point
(see sheet 14 to 18)

cable terminal 50 3, 24

Connection, bolted, Cu silver coated in air 75 13, 14, 18, 26, 27,28
Connection, bolted, Cu silver coated in air in 85 8, 10,17, 18

contact with insulation material class A

Connection, holted, Cu silver coated in air in 75 4,5 22,23

contact with insulation material class E

Contact, Cu silver-coated in air 65 6,79 11,12, 15, 16, 20, 21

Continuation from sheet 20

Measuring | Panel | Description of measur- |  Kind of measuring Final Permitted
point {see ing point point temperature | temperature
sheets 15 rise rise
and 16) K K
Front door top Access. part expected
29 1 cable compartment to be touched in 47 30
normal operation
Front door top Access. part expected
30 1 c.b. compartment to be touched in 5.0 30
normal operation
Front door top Access. part expected
31 1 low voltage to be touched in 76 30
compartment normal operation
Accessible part
32 1 Rear wall top which need not to be 14.4 40
touched in normal op.
Front door top Access. part expected
33 2 cable compartment to be touched i nor- 3.8 30
mal operation
Front door top Access. part expected
34 2 ¢.b. compartment | to be touched in nor- 6.3 30
mal operation
Front door top Access. part expected
35 2 low voltage to be touched in nor- 8.1 30
compartment mal operation
Accessible part
36 2 Rear wall top which need not to be 11.0 40
touched in normal op. i
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Temperature rise of upper Disconnecting Contacts Panel Side - Phase L2

panel 2
=1 measurement point 16

///’,—_J,v:y:"_—"*_’"‘““— panel 1
- measurement point 12
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PEHLA -

GESELLSCHAFT FOR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

ReportNo.: 0511Ra Copy No.: 1 Contents: 72 Sheets

Test object: Vacuum circuit-breaker type VD4/P 24.06.20 p275 in metal-enclosed air-insulated
switchgear type UniGear Z51, 1000 mm width

Designation: VD4/P 24.06.20 p275 in UniGear ZS1 (1000 mm width)
Rated voltage: 24 kV Rated normal current: 630 A Rated frequency: 50760 Hz
Rated short-circult breaking current: 20 kKA

Manufacturer: ABB P.T. 8.p.A.

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

Applled test specifications:

The tests have been carried out in full compliance with the below mentioned standards.
Test procedure and test parameters were strictly according to:

IEC 62271-200 / 1% Ed. / 2003-11, Clauses 6.6 and 6.101

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

{EC 62271-100/ Ed. 1.1 / 2003-05, Clause 6.106
Accarding to STL Objectives and Operating Principles PEHLA Issues a Test Document following exclusively the above

mentioned test specifications and the STL Guides wherever applicable.

Tests performed:

Three-phase short-time withstand current and peak withstand current test of the main circuit.
Three-phase making and breaking capacity test based on 20.0 kA at 24 kV comprising the basic test
duties T10, T30, T80, T100s and T100a (dc-component of 35 %),

No-load operations and measurement of the resistance of the main circuit before and after the tests.
Power frequency withstand voltage test at 50.0 kV — 1 min before and after the tests as a condition
check.

Test results:

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

GESELLSCHAFT FUR ELEKTRISCHE

ESCHE /o8 HOGHLEISTUNGSPRUFYNGEN
Py )
§ le t

SPEHLA: | j}/i/f/
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PEHLES GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for
technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P032/83).

STL-Member

PEHLA Is founder member of the SHORT-CIRCUIT TESTING LIAISON {(STL) which has been established in March
1969. STL is a forum for the international cooperation of the testing organisations with the further full members
ASTA (UK), CES! {IT), ESEF (FR), KEMA (NL), SATS (NO; SE, FI), STLNA (US, CA} and JSTC (JP). In the
framework of EC, STL (EU) has been recognised in 1982 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

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

A Test Document

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

A Test Report

is lssued for all other tests which have baen carrded 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.

A Test Confirmation

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

Uncertalnty of the measurement systems

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

Addresses

Office: PEHLA-Geschafisstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

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

Manufacturer: ABB P.T. Sp.A.
Via Friuli, 4
24044 Dalmine (BG)
ltaly

Client; ABBP.T.Sp.A
Via Friuli, 4
24044 Dalmine (BG)
ltaly
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNG

Report No.:  0511Ra ~ Sheet: 4

List of Test Participants

Representatives of Technical Committee:

Mr. Klaus Niemeyer PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
Mr. Joachim Oemisch PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
Dr. Thomas Ebke PEHLA-Testing Laboratory Ratingen, Germany

Test Engineer / Test Operator:

Mr. Joachim K&hler PEHLA-Testing Laboratory Ratingen, Germany
Dr. Thomas Ebke PEHLA-Testing Laboratory Ratingen, Germany

Representatives of Client;

Mr. Stefano Magoni ABB P.T. S.p.A., Dalmine, ltaly

Further Participants:

Mr. Frank ldaszek PEHLA-Testing Laboratory Ratingen, Germany
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Report No.:  0511Ra Sheet: 5

Technical Data of Test Object

Switchgear
Test object: Metal-enclosed air-insulated switchgear.
Designation: UniGear ZS1
Manufacturer: ABB P.T. S.p.A,, Via Friuli, 4, 24044 Dalmine (BG), ltaly
Serial No.: -
Year of manufacture: 2004
Drawing No.: Ses sheet 7
Ratings asslgned by the manufacturer:
Rated voltage ) 24 kv
Rated normal current 6830 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kv
Rated peak withstand current 63/65 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Insulating medium -
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C

Permissible values for internal arc faults:

Peak current 83/65 KA

Short-circuit current 25 kA

Duration of short-circuit 18
Further data: -

Essential characteristics and installed devices: -

FPHOL Pe
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Report No.:  0511Ra - Sheel: 6

Technical Data of Test Object
Circuit-Breaker

Test object: Vacuum circuit-breaker

Designation: VD4/P 24.06.20

Manufacturer: ABB P.T. S.p.A,, Via Friuli, 4, 24044 Dalmine (BG), ltaly
Serial No.: 1VC1AEQ0038562

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

Ratings assigned by the manufacturer:

Rated voltage 24 kv
Rated normal current 630 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 KV
Rated switching impulse withstand voltage - kV
Rated power-frequency withstand voltage 50 kv
Rated peak withstand current 50/52 KA
Rated short-time withstand current 20 KA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 20 kA
DC component of the rated short-circuit breaking current 35 %
Rated short-circuit making current 50/52 KA
Rated transient recovery voltage 41 kV
Rate of rise of transient recovery voltage 0.47 kV/ius
First-pole-to-clear factor 1.6
Rated operating sequence 0-03s-CO0-15s-CO
Arc extinguishing medium vacuum
Rated filling pressure for operation - MPa abs.at20°C
Minimum functional pressure for eperation - MPa abs.at20°C
insulating medium -
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs. at20°C
Driving mechanism (type) spring charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time 30-60 ms
Rated closing time 50-80 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of closing device 110 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.
Rated frequency of supply voltage - Hz
Further data:

Type and Serial No. of Poles: P4 with VG4, L1: EP00013111, L2: EP00013094, L3: EP0001

Essential characteristics: -

BAPHO € OPHFHRATA
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List of Identified Drawings

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 7

The manufacturer has submitted to the testing laboratory drawings and other data containing sufficient
information to unambiguously identify by type the essential details and parts of the test object presented

for test.

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

[ at the client.

B4 with the test documents at the test laboratory.

The testing laboratory has checked that drawings and data schedules adequately represent the essential
details and parts of the test object to be tested, but is not responsible for the accuracy of the detailed

information.

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings.

Drawing No. Rev. |P/D"? [Title Additional remarks
GCE8010459 R0103 01 D Abzweigfeld 24kV, TLG.1000 Included in the Test
Feeder panel 24kV, PW.1000 Report
TN 7414 - D Interruttore in Vuoto Tipo Included in the Test
Vacuum Circuit Breaker Report
Type VD4/P 24kV 630-1250A
GCEB012502 RO103 01 D MONTAGEPLATTE H=310, -
KONTAKT 35
Mounting plate H=310, contact 35
GCEB685778 P0121 03 D Kontaktstift -
N 510509 Gr, 810 - P Tabella Materiali N 510509 -
510509 Gr. 810 -- D Completamento Interruttore -
C.B. Completion
N 1VCR003288 G0O15 - P Tabella Materiali -
N 1VCR003288G
1VCR003288 G0015 -- D Struttura con poli -
Frame with Poles
N 1VCR003324 G0015 - P Tabella Materiali -
N 1VCR003324G
1VCR003324 G0015 -- D Interuttore Base -
Base Breaker
N 1VCR003321 G0003 -- P Tabella Materiali -
N 1VCR003321G
1VCR003321 G0003 -- D Commando con Albero -
Operating Mechanism with Shaft
N 510508 Gr. 802 - P Tabella Materiali N 510508 -
510508 Gr. 802 e D Montaggio Passanti e Tulipani -
Bushing and Tulip Mounting L
GCE7004730 R0104 11 D Pol, vst, 24kV 1250A

Pole complet 24kV 1250A

*) P: Parts list, D; Drawing

Remarks: -
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Report No.:  0511Ra Sheet: 8

Drawing
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Repart No.:  0511Ra Sheet: 10

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

Test performed STC - - -
Test No. PEHLA 0511Ra | 03-04 - - -
Circuit diagram Sheet No. 11 - - -
Current circuit - - - -
Number of phases 3 - - -
Power frequency Hz 50 - - -
Power factor <0.15 - - - -

Earthing conditions - - - -

Generator / System earthed - - -
via 5 kQ2
Transformer not - - -
earthed
Short-circuit point earthed - - -
Test object earthed - - -
Test object (test values) - . - -
Number of phases 3 - - -
Measurement - - - -
Voltage measurement Dividers - - -
80kQ/
1.1kQ
Current measuremeni Transf, - . - -
50kA/
5A
Remarks: -

RAPHD L OPITHRATA
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheet: 11

Circuit Diagram
Test Circuit for Three-Phase Tests
Peak Withstand Current and Short-Time Withstand Current Tests

Generator ~

Master Breaker

Transformer

1)
22\ | Make Switch

0 Lo Lo
:}a::x:}a Current
bbb,  Transformers
. Yoltage
) Dividers
L1 Test Object
; :
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PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.:  0511Ra . Sheet: 12
Technical Data of Test Circuit
Short-Circuit Direct Test

Test performed T30 T60 T100 T10
Test No. PEHLA 0511Ra 07-08 09-12 13-28 29-30
Circuit diagram (test circuit)  see sheet 13 13 13 13
Test object
Rated voltage kv 24 24 24 24
Rated frequency Hz 50 50 50 50
Short-circuit breaking current kA 6.00 12.0 20.0 2.00
Units under test - - - -
Voltage distribution % - - - -
Number of phases (test circuit) 3 3 3 3
Power factor (test circuit) 2015 £0.15 <0.15 =0.156
Frequency (test circuit) Hz 50 50 50 50
Earthing conditions earthed via earthad via earthed via earthed via
Generator 5kQ 5 kQ 5kQ 5kQ
Transformer not earthed not earthed not earthed not earthed
Short-circuit paint earthed earthed garthed earthed
Prospective transient recovery Required | Tested | Required | Tested | Required | Tested | Required | Tested
Voltage values values values values values values values values
Evaluation of oscillogram No. - prosp. - prosp. - prosp. - prosp.
Crest value u, kV| 44.0 | 445 | 440 | 440 | 41.0 | 41.0 | 440 | 47.0
Time t3 pst 19 [ 38" 38 | 38 | 87 | 80 | 19 | 66"
Time delay t4 us] - - - - - - - -
Rate of rise u/t; or ugft; kVius] 2.32 | 117 | 1.16 | 1.16 | 0.47 | 051 | 232 | 0.71
Uy k] - - - - - - - -
t us| - - - - - - - -
Remarks: " Due to limitations of the test plant the time coordinate t5 is higher than the required

values.
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Report No.:  0511Ra Sheefi 13

Circuit Diagram
Test Circuit for Three-Phase Tests
Basic Short-Circuit Making and Breaking Tests
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Resistor
Transformer
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Dividers
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 14

Test Results

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

Test performed:

Date of test:

Condition of test object before tesi:
Test arrangement:

Connections to test object:

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

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

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

Test No. PEHLA 0511Ra 03 04 - - - -

Short-circuit current - peak L1 | kA 523 | 36.6 - - - -

L2] kA | 406 | 298 - - - -

L3| kA | 461 | 371 - - - -

Short-circuit current -rms  Firsteycle  Lt] kA | 22.0 | 204 - - - -

L2 kA | 227 | 1998 - - - -

L3! kA | 225 | 214 - - - -

Last cycle L1] kA 21.0 | 211 - - - -

L2| kA | 220 | 222 - - - -

L3| kA | 214 | 215 - - - -

Equivalent current L1 | kA 21.0 | 208 - - - -

L2| kA | 221 | 216 - - - -

L3 | kA 214 | 210 - - - -

Average value | KA 215 | 21.0 - - - -

Duration of short circuit § 0317 | 3.02 - - - -

Short-time current L1 kA - 20.8 - - - -

2] KA - 217 - - - -

L3 ]| kKA “ 21.0 - . - -

Average value | kA - 21.1 - - - -

Duration S - 3.00 - - - -

Emission of flame/gas/oil no no - - - -

Test result (P/N) P P - - - -
Resistance of the main circuit

Before test 1] pQx | 26.5 - - - - -

Lz | pGe | 284 - - - - -

L3| uq | 269 - - - - -

After test L1 ] p@ “ 26.2 - “ - -

L2 | pQ - 27.1 . - - -

L3 | uQ - 26.2 - - - .

Legend:
Remarks: PEHLA 0511Ra/ 01:

PEHLA 0611Ra /02

Condition of test object after test:

SFPHD PR

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

Current calibration
No-lcad operation

Vacuum circuit-breaker type VD4/P 24.08.20 p275 in me
enclosed air-insutated switchgear type UniGear 281, 1000 In
width without visible or functional change or damage. [t opened by
its own mechanism energized at rated auxiliary voltaggﬂaﬁ{jtgﬁgﬁﬁst_.,_
N el

attempt.

.
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Report No.: 0511Ra Sheet: 15
Oscillogram |
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra Sheet: 17

Test Results
Basic Short-Circuit Making and Breaking Tests

Test performed: Basic short-circuit making and breaking tests (T30)

Date of test: 09" March 2005

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

Test arrangement; Direct test circuit, circuit-breaker in gas insulated switchgear

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

Test No. PEHLA 0511Ra 07 | 08 - - -

Operating sequence and time intervals 0-0.35-C0O-155-CO - - -

Applied voltage KV - 245 | 24.2 - - -

o Making current (peak) L1 | KA - 104 | 1.2 - - -

( L2 | kA - | 1581 | 1585 | - - -

L3 | KA - 149 | 13.2 - - -

Breaking current (r.m.s.) L1| kA | 6.58 | 667 | 658 - - -

L2 | kA | 6.68 | 677 | 6.81 - - -

L3 kA | 654 | 673 | 6.66 - - -

Averagevalue | kA | 6.60 | 672 | 669 - - -

Recovery voltage {r.m.s) L1] kv | 138 | 142 | 14.0 - - -

L2 kv | 141 | 142 | 14.0 - - -

3| KV | 141 | 144 | 143 - - -

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

Timet; | us - - - - - -

TRV peak value u, | kV 445 t 43.0 44.5 - - -

Timets | us - - - - - -

Timedelayty | ps - - - - - -

Rate of rise udt; | kVius - - - - - -

C-Operation Voltage of closing devica v - 94 94 - - -

Closing time | ms - 6834 | 628 - - -

( Pre-arcing time | ms - - - - - -

Make time | ms - 6834 | 626 - - -

O-Operation Voltage of opening device vV 77 77 77 - - -

Openingtime | ms | 59.8 | 60.7 | 59.0 - - -

Arcingtime L1 | ms 4.6 8.2 82 - - -

L2 | ms 9.6 7.8 3.0 - - -

L3 | ms 9.4 2.8 8.2 - - -

Breaktime | ms | 694 | 689 | 67.2 - - -

Ermission 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

Remarks: PEHLA 0511Ra /05 and 08:  No-load operations

Condition of test object after test: Switchgear and circuit-breaker were not inspected.
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R_'eport No.: 0511Ra
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Report No..  0511Ra Sheet: 20
Oscillogram
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Oscillogram
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Report No.: 0511Ra Sheet: 23

Test Results
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 hefore test:  As after Test Pehla 0511Ra /08

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

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

Test No. PEHLA 0511Ra 11 | 12 - - -
Operating sequence and fime intervals 0-0.35-C0O-15s5-CO - - -
Applied voltage kv - 25.0 | 241 - - -
Making current (peak) Lt | kA - 201 | 255 - - -
( L2 | kA - 325 | 329} - - -
L3 ]| KA - 29.8 | 25.7 - - -

Breaking current (r.m.s.) L1 | kA 125 | 13.0 | 125 - - -
L2 | kA | 128 | 135 | 12.8 - - -

L3 | kA | 126 [ 131 | 13.1 - - -

Average value | kA 126 | 13.2 | 128 - - -

Recovery voltage (r.m.s) L1 | kV 14.1 142 | 136 - - -
L2 kv | 142 | 145 | 138 - - -

3] kv | 142 | 148 | 144 - - -

Transient recovery voltage Voltage u; | kV - - - - - -
Time t4 Hs - - - - - -

TRV peakvalue u, | KV | 418 | 42.0 | 425 - - -

Timets | us - - - - - -

Time delay t4 | s - - - - - .
Rate of rise ucfts | KV/us| - - - - - -

C-Operation Voltage of closing device vV - 94 94 - - -

Closing time { ms - 628 | 635 - - -

( Pre-arcing time | ms - - - - - -
. Make time | ms - 62,8 | 63.5 - - -
O-Operation Voltage of opening device vV 77 77 77 - - -

Openingtime | ms | 586 | 56.5 | 594 - - -
Arcingtime L1 | ms 7.8 7.6 8.2 - - -
(2| ms 34 7.6 3.8 - - -

L3 | ms 9.0 2.6 8.8 - - -

Breaktime | ms | 67.6 | 64.1 68.2 - - -

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

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

Remarks: PEHLA 0511Ra /09 and 10: Tests with reduced values
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Oscillogram
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Oscillogram
PEHLA 0511Ra/ 11
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Oscillogram
PEHLA 0511Ra/ 11
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Oscillogram
PEHLA 0511Ra /12

(o} {1l [

£ 988392298 .4%Y 9IBBga998,5% 2 88 2384 ,°F8

MO M0 4w

E ) 08 0 Mt 0 3 o0 40

)
Ermaec]

ww  me

e

$ ¥R ° ¢ § § 3 @ ¢ R ° 8 ¢ g F % F E ° 8 8 § g

BAPHD C OPHTIRATA

18PEQ402

v b ir)




PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN ——

Sheet; 28

Report No.:  0511Ra

Oscillogram
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Test Results
Basic Short-Circuit Making and Breaking Tests
Test performed: Basic short-circuit making and breaking tests (T100s)
Date of test: 09" March 2005
Condition of test object before fest: As after PEHLA 0511Ra/ 12.
Test arrangement: Direct test circuit, circuit-breaker in gas 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 15 | 16 - - -

Operating sequence and time intervals 0-0.35-C0O-15s-CO - - -

Applied voltage : kv - 253 | 243 - - -

- Making current {peak) L1 | KA - 403 | 475 - - -
(' L2 | kA - 497 | 497 - - -
L3 ] KA - 48.0 | 385 - - -

Breaking current (r.m.s.) 1] kA 204 | 203 | 198 - - -

2] kA | 205 | 200 | 211 - - -

L3 kA 19.6 | 19.8 | 20.1 - - -

Average value | kA 20.2 | 200 | 204 - - -

Recovery voltage {r.m.s) L1] kV 13.7 | 144 14.0 - - -

12| kv | 142 1 147 | 14.0 - - -

13] kv | 140 ] 145 | 141 - - -

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

Timet; | ps - - - - - -

TRV peakvalueu, | kV | 41.0 | 40.0 | 40.0 - - -

Timet; | ps - - - - - -

Timedelayty | us - - - - - -

Rate of rise uyft; | KV/us - - - - - -

C-Operation Voltage of closing device | V - 94 94 - - -

Closing time | ms - 62.9 | 63.0 - - -

- Pre-arcing time | ms - - - - - -
K Make time | ms - 629 | 63.0 - - -
O-Operation Voltage of opening device | V 77 77 77 - - -

Openingtime | ms | 61.0 | 61.3 | 618 - - -

Arcingtime L1 | ms 3.8 7.4 6.6 - - -

2| ms 8.6 8.4 28 - - -

L3 | ms 8.8 32 6.8 - - -

Break time | ms 69.8 | 69.7 | 684 - - -

Emission of flame/gas/oil, occurrence of NSDD no no ne - - -

Number of valid test - - - - - -

Test resuit P P P - %_ -

Legend: P: Passed in terms of the applied standard  N: Not passed in terms of the ap \ii J\standard
Remarks: PEHLA 0511Ra/13 and 14:  Tests with reduced values

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

//Zy BP0 CPATRAM




PEHELA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0511Ra Sheet: 30

Oscillogram
PEHLA 0511Ra/ 15

(0] e
888 g34998.57 238833 9¢,%87 238 232 .,9%

0
[ o]

A

w0

$ 2 B ° & § % 3 % 3% & ° 1 §f ¥ R ° 8§
e - T34 m.???

BAPHOCOPHTIRAA

‘ 326




PEHELMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFU&Q@i'

Report No.: 0511Ra Sheet: 31 .

Oscillogram
PEHLA 0511Ra/ 15

73

ol
72

71

3
P
- o
4 R
1 3
3 E
] m
\ 8 £
| -
| o
o
o~
w
|
©
=
:—"::b 3
g- v
P ——— i ©
I m—
I f <
— . - _— T T T L (O
o o o o o o o
&~ + © @ o o~
-l | i | ‘I_ "[‘

(1]

BAPHO G OPHTAATH

18PEC402




PEHELMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLElSTUNGSPRUFLﬁsﬁ\&i

Report No.:  0511Ra Sheet: 32
Oscillogram
PEHLA 0511Ra/ 15
1\ o
R L&
‘é o]
e
==
T a
{ i ST &
[o}]
¥
o
0 w
$E
~
ﬂ-
(AN ]
3
[ia)
<
o~
9]
<+
(o]
( l v
4]
3
T 1 <+
[w] fm] (&) (o] < (] ™
o] < [Te} o o o
) I i i n n
(™)

T
%--Zé/w

328



~/
=

PEHMHLEA  cESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0511Ra ) ) _ Sheet: 35

Test Resulis
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 to the cable terminals of the switchgear,

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

Test No. PEHLA 0511Ra 19 | 20 | 21 - . -
Operating sequence and time intervals 0-3min-0-3min-Q - - -
Applied voltage kv - - - - - -
Breaking current {rm.s.) L1 | kA 187 | 186 | 17.9 - - -
L2 | KA 182 | 19.0 | 187 - - -

L3y kA | 187 | 180 | 18.8 - - -

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

Breaking current - last current loop {peak) L1 | kA - - - - - -
121 kA - - - - - -

L3 ] kA - - - - - -

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

L2 | ms - - - - “ -

L3 | ms - - - - - -

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

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

Recovery voltage (r.m.s) L1] kV 136 | 134 | 137 - - -
L2 | kv | 139 | 135 | 138 - - -
L3 | kv | 137 | 138 | 138 - “ -

Transient recovery voltage Voltage uy kv - - - - - -
Timety | us - - - - - -

TRV peak value u, | kV 399 | 389 38.4 - - -

Timets | ps - - - - - -

Time delay ty | ps - - . - - -
Rate of rise u/t; | kV/us - - - - - -

O-Operation Voltage of opening device Vv 121 121 121 - - -
Cpeningfime | 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 | 518 | 553 | 583 - - -

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

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

Remarks: PEHLA 0511Ra/17 and 18:  Testwith reduced values
PEHLA 0511Ra/ 19 to 21: e
i%&fﬂ%ﬁkﬁ# ot after test: Switchgear and circuit-breaker were not inspected. 57—
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Report No.:  0511Ra Shest:

Test Resuits
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 hefore test: As after PEHLA 0511Ra/ 21.

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

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

Test No. PEHLA 0511Ra 23 | 24 | 25 | 28 | 27 | 28
Operating sequence and time intervals 0-3min-0-3min-0-3min-0-3min-0-3min-O-
Applied voltage "\ - w - - . .
Breaking current {r.m.s.) L1 | kA 207 | 205 | 206 | 2068 | 205 | 205
( L2 | kA | 201 | 198 | 19.9 | 209 | 20.5 | 206
L3| kKA | 207 | 201 | 200 | 205 | 19.7 | 19.8
Average value | kA 205 § 201 | 202 | 207 | 202 | 203
Breaking current - last current loop (peak) L1 | kA 36.9 - - - - -
L2 [ KA - 373 | 373 | 373 - -
L3 ] kA - - - - 36.0 | 36.0
Duration of the last currentloop L1 | ms 12.8 - - - - -
L12{ ms - 126 | 1286 | 126 - -
L3] ms - - - - 122 | 122
DC-component 1] % 322 | <20 | <20 | <20 | 357 | 357

L2 % <20 | 378 | 39.9 | 378 | <20 | <20
3] % <20 | 283 ] 297 | 28.0 | 337 | 34.0
Recovery voltage (r.m.s) L1 kv | 139 | 137 | 137 | 137 | 137 { 138
L2 kv | 13.8 | 136 | 141 | 137 | 141 | 14.0
L3 ] kV | 142 | 13.5 | 141 | 141 | 14.0 | 14.1

Transient recovery voltage Voltage uy | kV - - - - -
Timet; | us - - - - -
( TRV peakvalueu, | kV | 408 | 396 | 374 | 414 | 374 | 374
Timets | us - - - - - -

Timedelayty | ps - - - - - -
Rate of rise ugt; | kV/us - - - - - -
O-Operation Voltage of opening device | V 121 121 121 121 121 121
Openingtime | ms | 47.0 | 47.3 | 458 | 446 | 47.0 | 46.0
Arcingtime L1 | ms 3.8 6.6 6.4 8.0 0.8 0.8
L2 | ms 7.8 6.4 8.0 10.2 6.6 6.6
L3 | ms 8.0 0.8 1.8 10.4 6.4 6.6
Breaktime | ms | 550 | 53.7 | 63.8 | 550 | 538 | 526

Emission of flame/gas/oil, cccurrence of NSDD ne no no no no no
Number of valid test - - - - - -
Test result P P P = p P

Legend: P:Passed interms of the applied standard  N: Not passed in terms m\fthe applied standard

e

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

(Bﬁpﬁﬁlzmﬁpmlﬁﬁmm after test: Switchgear and circuit-breaker were not inspgtted.
/w 31PE0402
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Test Results
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 object; Infeed via copper bars to the busbar connection of the

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

Test No. PEHLA 0511Ra 29 | 30 - - -

Operating sequence and time intervals 0-0.35-C0-15s-CO - - -
Applied voltage kv - 245 | 242 - - -
Making current (peak) L1] kA - 4.02 3.6 - - -

L2 | kA - 4.85 52 - - -

L3| kA - 548 5.3 - - -

Breaking current (r.m.s.) L1| KA 221 1 231 | 230 - - -
L2 KA 228 {1 234 | 228 - - -

L3| kA | 224 | 231 | 2.25 - - -

i Averagevalue | kA | 224 | 232 | 2.28 - - -
Recovery voitage {r.m.s) L1 kv 13.8 | 145 | 143 - - -
L2 kV | 140 | 146 | 142 - - -

L3| KV | 137 | 146 | 145 - - -

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

TRV peak valus u. | kV 485 | 485 | 440 ~ - -

Timets | s 65.0 | 650 | 65.0 - - -

Time delay ts | ps - - - - - -

Rate of rise uft; | kVius | 0.715 | 0.746 | 0.677 - - -

C-Operation Voltage of closing device | V - 94 g4 - - -

Closing time | ms - 634 | 644 - - -

Pre-arcing time | ms - - - - - -

Make time | ms - 634 | 644 - - -

O-Operation Voltage of opening device | V 77 77 77 - - -

Cpeningtime | ms | 61.3 | 631 | B60.4 - - -

Arcingtime L1{ ms 3.8 2.2 9.4 - - -

L2| ms 8.0 7.0 94 - - -

L3| ms 9.0 7.0 4.0 - - -

Breaktime | ms | 703 | 70.1 | 69.8 - - -

Emission of flame/gas/oii, occurrence of NSDD no no no - - -

Number of valid test - - - - - -

Test restilt P P P - - -

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

Condition of test object after test: The condition of the circuit-breaker after the test serigg\¢omresponds to
the conditions given in clause 6.102.9.4 of IEC 62271-100 / Ed. 1.1/ 2003-05. Visual insp&t on, no-toad
measurements before and after the test series, measurements of the resistance of the main jrcuit before
and after the test series as well as a power frequency voltage check according to clause 6.2.11 of |
62271100/ Ed. 1.1/ 2003-05 (with 80% and 100% of the rated power frequency mthstand\fofta g
the test series are carried out to prove the condition of the circuit-breaker. ki
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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 0BA 08B
Operating sequence 0-03s-CO [0-03s-C0O |0-~03s-CO
C-Operation Voltage of closing device vV - 110 - 121 - 94
Closing time L1 | ms - 59.6 - 57.6 - 63.6
L2 ms - 59.8 - 57.8 - 63.8
L3 | ms - 59.6 - 57.4 - | 834
O-Gperation Voltage of opening device Vv 110 110 121 121 77 77
Opening time Li| ms | 46.0 | 458 | 432 | 438 | 61.0 | 60.0
12| ms | 458 | 454 | 43.0 | 436 | 60.8 | 59.8
L3| ms | 48.0 | 456 | 432 | 438 | 60.8 | 60.0

Remarks: The voitage values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra / 08,
110% in Test PEHLA 0511Ra / 06A and 70% (O) resp. 85% (C) in Test PEHLA 0511Ra / 08B.

Test performed: No-load operation
Date of test: 10" March 2005
Condition of test object before test:  As after Test PEHLA 0511Ra / 30.
Test No. PEHLA 0511Ra 31 31A 318
Operating sequence 0-03-C0O010-03s-C0O | 0-03s~-CO
C-Operation Voltage of closing device vV - 110 - 121 - 94
Closing time L1 | ms - 60.6 - 58.6 - 64.8
L2 | ms - 60.8 - 58.8 - £4.8
L3 | ms - 60.0 - 58.0 - 64.2
O-Operation Voltage of opening device vV 110 110 121 121 77 77
Opening time L1 | ms | 462 | 460 | 436 | 43.0 | 588 | 57.8
L2 ms | 458 | 456 | 432 | 426 | 584 ! 57.2
L3 | ms | 464 | 462 | 43.8 | 434 | 59.0 | 58.0

Remarks: The voltage values correspond to 100% of the rated supply voltage in Test PEHLA 0511Ra/ 31,
110% in Test PEHLA 0511Ra / 31A and 70% (O) resp. 85% (C).in Test PEHLA 0511Ra / 31B.
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Oscillogram
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Report No.:

0511Ra
Oscillogram
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Report No.. 0511Ra

Oscillogram
PEHLA 0511Ra / 06B
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0511Ra

Oscillogram
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ReportNo.: 0511Ra Sheet: 66
Oscillogram
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Report No.:  0511Ra

Oscillogram
PEHLA 0511Ra/ 31B
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PEFHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUEUNG

Report No.. 0511Ra

Sheet: 68

Test Results

Voltage Test as a Condition Check

Test performed:

Date of test:
Condition of test object before test;
Test arrangement:

Connections to test object:

Voltage test as a condition check according to IEC 62271-100
Subel. 8.2.11

10" March 2005
As after test PEHLA 0511Ra/ 31

High voltage test fransformer connected to the contact arms of
the circuit-breaker

Connection of high voltage 1o one contact arm of the open poles
via copper wire & 0.5 mm, the other contact arm earthed via
copper wire & 0.5 mm

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

Remarks: -

Condition of test object after test:

BAPHD P

S8PEQ402

4

No visible or functional change or damage.




PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0511Ra Sheet: 69

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 f 06,

Measurement before test No. PEHLA 0511Ra/ 07
Ambient air temperature: 21.0 °C
Resistance measurement at direct current of; 100 A(d.c)
Measurement Resistance of the main circuit
between points jie}
(see sheet 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/ 31

Ambient air temperature: 21.0 °C
Resistance measurement at direct current of: 100 A(d.c)
, Measurement Resistance of the main circuit
' between points it
{see sheet 70) L1 L2 L3
1-2 322 36.8 29.7

Remarks: -

BAPHD G OPHTIAAA
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Report No.: 0511Ra Sheef: 70

Measurement of the Resistance of the Main Circuit
' Measurement points

i
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Report No.:  0511Ra Sheet: 71

Photos

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

Photo No. 02
After Test no. PEHLA 0511Ra/ 05
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GESELLSCHAFT FUR ELEKTRISCHE H_OCHLEISTUNGSPRUFUBQ,

Sheet: 72

Photos

TUAFTER TEST L
|PEHLAGST RA-32

Photo No. 03
After Test no. PEHLA 0511Ra / 31
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Photo No. 04
After Test no. PEHLA 0511Ra/ 31
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: Akkredilierungs

[T /AR Laboratories
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ABB Calor Emag 'Y
FRIPED

TEST REPORT No. MZ 235 A 01 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Caopy-No. 02e

Test Object

Manufacturer

Tests performed

Test Specification

Test Results

Test Date

Client

18" QOctober 2000
Date of Issue

Metal-clad air-insulated switchgear panel from a 24 kV switchgear

type ZS1.2 (T = 1000 mm), drawing-no. GCE 8010459 R0101, with
withdrawable vacuum circuit-breaker type VD4 2420-25 and with earthing
switch type EK6-2406-275

Ratings of the panel:

Rated voltage U 24 KV
Rated normal current (tee-off) fn 1600 A
Rated frequency f 50/60 Hz
Rated short-time withstand current In 25 kA
Rated peak withstand current Ip 63 KA
Rated duration of short-circuit current b 3s
Rated short-circuit breaking capacity at 24 kV s 25 KA

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen / Germany

Mechanical operation test comprising 50 operations of the vacuum circuit-
breaker, 50 operations of the earthing switch, 50 manual operations of the
withrawable part and 25 insertions and 25 removals of the removable part.
The interiocks of the circuit-breaker, the earthing switch, the withdrawable part
and the removable part were tested in the respective position. Test procedure
and test parameters were basad on

IEC 60298/3rd. Ed./1990/Ciause 6.102

|EC 60298/3rd. Ed./1990

Al switching devices, the withdrawable part, the removable part and the
mechanical interlocks passed the mechanical operation test successfully.
They were in proper working order and the effort to operate them was
practically the same before and after the test.

07" September 2000

ABB Calor Emag Mittelspannung GmbH 40472 Ratingen [ Germany

. Labotatory Manager Tast Engineer

Teotal Number of Sheets:

10 Sheets » A \

This test report refers exclusively to the object tested.
ABB Calor Emag Miltelspannung GmbH is certified according
to DIN 1SO 8001 by DQS under Reg. No. 373-03

ABB Calor Emag Laboratories R, uf erl are accredited according to
EN 45001 by DATech under Reg.Nd DAY - P - 032/83_

hhhhh

Wilh the exception of the cover sheet and any subsequent sheets mentoned tnereon, s document may not be partly copled-without w;\i}tlef}:g:i;@é'ﬁt
Calor Emag Mittelspannung GmbH Ratingen. A q

A Emag Mittelspannung GmbH Ratingen
h ngﬁ |
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 of ABE
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+ 44(0) 21 02 121371
A9 (0) 2102123713

e

Oberhausener Str.33 i
D - 40472 Ratingen | Fax: !
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AL EB AP
FRIEPEP

Reg.-Nr.
DAT-P-032/93 .TESTREPORT No. MZ235A01 Sheet 3
Issued by an Accredited Laboratory
corresponding to EN 45001
1. Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear

Test Object: Metal-clad air-insulated switchgear panel from a 24 kV switchgear
Type: Z51.2
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen/ Germany
Serial-No.: 7550027/2015/00 Year of manufacture: 2000
Drawing Nos.: GCE 8010459 R0101

Rated voltage 24
Rated lightning impulse withstand voltage 125

Rated power frequency withstand voltage 50
Rated frequency 50/60
Rated normal current busbar 2500
Rated normal current circuit. 1600
Rated peak withstand current 63
Rated short-time withstand current 25
Rated duration of short-circuit 3

Prospected values under internal-arc conditions:

Peak withstand current 63
Short-time withstand current 25
Short-circuit duration 3

Date of receipt of test object: 24" August 2000
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DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 4

Issued by an Accredited Laboratory
corresponding to EN 45001

1. Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switching Device
Test Object: Withdrawable vacuum circuit-breaker

Type: VD4 2420-25

Vacuum interrupter: VG4S

Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 7008269/4002/00 Year of manufacture: 2000
Drawing Nos.: Withdrawable breaker: GCE 7000162 R1104

Operating mechanism; GCE 7179610 R0104

Pole part: GCE 7005757 R0122

Interrupters: GCE 7005535 R0102

Pole Centres: 275 mm

Rated voltage 24 kv

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

Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated short-circuit breaking current 25 kA
Rated short-circuit making current 63 kA
DC-component 30 %
Pole factor 1.6 --
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s
Rated operating sequence 0-0,35-CO-3min-CO
Rated times of circuit-breaker:

- opening time 545 ms
- ¢losing time approx. 80 ms
Number of poles 3
Number of units per pole 1

Date of receipt of test object: 24™ August 2000
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DAT-P-032/93 TEST REPORT No. MZ 235 A 01
issued by an Accredited Laboratory
corresponding to EN 45001
1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Earthing switch
Type: EKB-2406-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 06/052/00 Year of manufacture: 2000
Drawing Nos.: Earthing switch: GCE 7169312 R0118
Pole Centres: 275 mm
Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV
Rated short-circuit making current 63 kA
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s

Date of receipt of test object: 24" August 2000
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Deutscher

| peaveeres - ABB Calor Emag
R ANRR Laboratories T

"Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 9

Issued by an Accredited Labgratory
correspending to EN 45001

2. Test Locations and Set-up

The test was performed in the Mechanical Testing Laboratory

of ABB Calor Emag Mittelspannung GmbH
Dept. LM in Ratingen

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

Test engineer: Koal
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Deu!scher

fimiites  ABB Calor Emag
AR Laboratories "~~~ . .. "kisgs
Reg.-Nr.

DAT-P-032/93 TEST REPORT No. MZ235A 01 Sheet 10

Issued by an Accredited Laboratory
corresponding to EN 45001

3. Mechanical Operation Test

List of interlocks;

1.

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

. Withdrawable part in service-position

- Cireuit-breaker ON: prevented to move the withdrawable part in test-paosition

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

. Withdrawable part in test-position

- Circuit-breaker OFF and earthing switch ON: prevented to move the
withdrawable part in service-position

Withdrawable part in test-position
- circuit-breaker ON and earthing switch ON: prevented to move the withdrawabie
part in service-position

. Withdrawable part not in test-position

- prevented to switch ON the earthing switch

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

All the above mentioned interlocks were checked. For this the circuit-breaker, the earthing switch
and the withdrawable part were operated 50 times and the removable part was removed and
inserted 25 times.

AP YA
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-PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHEEISTUNGSPRUEUNGEN
Member of the Short-Clreuit-Testing Liaison {(STL}y . - —~ -

Test Report

{| Report Noa 0311 Ra Copy No.: 1 Contents: 24 Sheets

Equipment under test: Vacuum circult-breaker type VD4 24,12.20
Manufacturer:

Gircult-breakar: ABB SACE T.M.8. 8.p.A,, 4 — 24044 Dalmine (BG), ltaly
Pole parts inclusive

‘ vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany
| Client: ABB T&D SpA, Divisione Sace T.M.S, 4 ~ 24044 Dalmine (BG), italy
Testing station: PEHLA - Testing Laboratory Ratingen

Date of test: 03" February 2003 - 24" February 2003

Applied test specifications:

F

IEC 62271-100, 1* Ed, 2001-05, clause 6.101.1 and 6.101.2
IEC 80694, Ed.2.2, 2002-01

Tests performed:

In accordance with the requirements of class M2, 10 000 mechanical opsrating cycles without voltage on
or current in the main circuit were carried out with the vacuum circuit-breaker of type VD4 24.12,20 to
demonstrate the mechanical reliability.

R Tostresults:

3

.No changes impairing the function of the circult-breaker were noted after the endurance test.
he vacuum circuit-breaker type VD4 24.12,20 passed the mechanical type test successfully.

GESELLSCHAFT FUR ELEKTRISGHE
Vo ud 004,( HOCHLEISTUNGSPRUFUNGEN

}

Mannheim, 24™ February 2003

The test results relate cnly fo the items tested.

Without g wrjﬁen-pe:missim,aLEEHLA.tkrnot altowed to make reproduction In extracts of this

document. Copyi a anied by sheet 2 and the shests mentionsd hera is
oo PR (PHTT
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P PEHILFR  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No. 0311 Ra . Sheet: 2

Accreditation T L

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech %Ger‘r.n.an accreditation body for
technology) according to DIN EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controigear and
power engineering equipment (Registration-No. DAT-P-032/93).

S S

Under reference to DIN EN ISOAEC 17025 PEHLA states the following:

sl S

- The acoreditation of the PEHLA-Testing Laboratory or any of its test reports by themselves In no way constitute
orimply product approval by DATech or any other body.

ST

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

=

| STLMember

]

= PEHLA is foundation-member of the Short-Circuit Testing Lialson (STL) which has been founded in March 1969.
¢ STL s a forum for the intemational co-operation of the testing organisations with the further full members ASTA {GB),
. CESI (|), ESEF (F), KEMA (NL), SATS (N, S, AIR) and STLNA (USA). In the Framework of EC, STL has been

recognised in 1892 by EOTC as agreement group.

o

S R R

- PEHLA-Documents

A Certificate
B b
: Is issued for type tests which have successfully been camied gut in fulf compliance with the relevant specifications or

5 standards and STL Guldes valid at the fime of the test,
For these tests the equipment under test must be clearly identified by technical description, drawings and additional

7 specifications,

Trrin st

R

g A Test Documnent

2 is issued for parts of bype tests which have successfuily been carried out in full compliance with the relevant

: specifications or standards and STL Guides valid at the time of test.

. For these tests the equipment under test must be clearly Identified by technical description, drawings and additional
= specifications.

i

f ATest Report .
i s Issued for alt other tests which have been camied 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 equipment during test, and its condition after the tests,

B

Addresses:

[ Office; PEHLA-Geschiftsstelle
Hallenweg 40

i 68219 Mannheim; Gemany

. Testing Station: PEHLA-Testing Laboratory Ratingen
£ Qberhausener Str. 33
40472 Ratingen; Germany

Manufacturer.  ABB SACE T.M.S. S.p.A. ABB Calor Emag Mittelspannung GmbH
Via Friuli Oberhausener Str. 33
4 - 24044 Dalmine (BG), italy 40472 Ratingen, Germany

Cleent: ABB SACE TM.S. S.p.A.
Via Friuli

4 — 24044 Dalmine (BG), Ktaly

e
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_ Technical Data of Test Object

it i

- Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer

Vacuum circuit-breaker ’
VD4 24.12.20

ircuit-breaker:
“‘pole parts including ) )
? vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany

ABB SACE T.M.S. S.p.A., 4— 24044 Dalmine (BG]), ltaly

3 Serial-No ADUD003052 Year of manufacture: 2003
& Drawing No.: TN. 7410 (circuit-breaker)

® Vacuum interrupter:  Type: VG4,  L1: No. 1154/3, L2: No. 1135/3, L3: No. 0288/3
% prawing No.: GCE 7004730R0105 (pole part)

4 Rated voltage 24 kv
[ Rated lightning impuise withstand voltage 125 KV

g Rated switching impulse withstand voltage - kV

o Rated power frequency withstand voltage 50 kv
- Rated frequency 50 Hz
i Rated normal current \ : 1250 A

% Rated peak withstand current 50 kA

3 Rated shori-time withstand current 20 kA

) Rated duration of short-circuit 3s

% Rated short-circtit breaking current at 12 KV 20 kA

3 D.C. component 30 %

g Rated short-circult making current at 12 kV 50 KA

% Rated transient recovery voltage:

S Peak value 20.6 kV

% Rate of rise 0.34 KVius
g *  First-pole-to-clear-factor 1.6

S Rated operating sequence 0-0.35-CO-3min-CO

i Arc extinguishing medium vacuum
Number of poles 3

{ Number of units per pole 1

: Rated opening time <45 ms
Rated closing time approx. 60 ms

: Rated voltage of trip coil 110 V-DC
: Rated voltage of closing coil 110 V-DC

Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz

R R TR

e

SR

Essential characteristics and installed devices:

{Date of receipt of test object: 3 February 2003

| BAPHOCOPATAT

aThe cirf:ujt-breaker was not equipped with the auxiliary switch BS2 for the spring-charged-gignal.
Motor Drive Type 701 921/803, Serial No. CA2 7GL 02 C (EL1).




AT

manufacturer has guaranteed, that the equipment submitted for test has been
ufactured in full accordance with the following drawings. PEHLA has verified that
“oe drawings adequately represent the equipment tested. These drawings have been
sta’mped and signed by PEHLA representatwes and are kept

Revision Title

Additional remarks

ms234

Vacecum Circuit Breaker

02-10-10 | Type VD4 24kV 830-1250A

Included in test report

50538

Assieme Comando

02-12-13 | Operating Mechanisim Assembly

Included in test report

09

Pol vst: VD4P 24kV 1250A
Pole complete VD4P 24kV 12504

Included in fest report

Ass. molle di ch. com. EL1

oo

Assieme commando EL1

T

GCETOO4730R01 04

Pol vst. 40,7 2400N H310 2412-20 VG4

z'\-h%-'
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Sheet: 10

e g - *
Vaalesing time (6 times
B%g%ﬁé?ﬁgg time (5 times *)
. é«’{”i@’i&j‘?ﬁ’iﬁmad between units of one pole - not applicable
?"t@%eg;ﬁ“pread between poles (5 times *) .
S %‘“ﬁ'é’ﬁing time of the motorized operating mechanism (5 times *)
f ﬁ”@"ﬁ%’ﬁr’hpﬁon of the motorized operating mechanism (5 times *)

mj%% )
pfeife
0P

J-€onaurmption of the tripping devices (5 times *)
)‘iﬁr@bon of openiing and closing command impulse
Totighiness .
¥ Gasdensities or pressures - not applicable
bl rasistance of the main circuit (5 times *)
ime-travel chart (5 times *) ;
rhyother important characteristics
2 contact fravel
check of vacuum of interrupters
rification of the rated operating sequence (refer to clause 6.101.2.5 a))

Ainblent atmospheric conditions

U

éﬁaépemting cycles with operating sequence G - 80 s - O - 90 s at the minimum supply voitage

.of closing and opening devices and motorized operating mechanism and the minimum pressure

+ i+ for operation

500 operating cycles with operating sequence C - 80 5 - O - 80 s at the rated supply voitage of
" closing and opening devices and motorized operating mechanism and the rated pressure for

operation

G A

. 500 operating cycles with operating sequence C - 80 s - O - 90 s at the maximum supply
. Yyoltage of closing and opening devices and motorized operating mechanism and at the
raximum pressure for operation

(3 f:O‘peraiting cycles with operating sequence C - 90 s - O - 300 ms - CO - 270 s at the rated
Ipply voltage of closing and opening devices and mototized operating mechanism and at the
r,a_tgq pressure for operation

AR Each series of 2 000 operating sequences the operating characteristios: a), b), d), e)} fpd I\as listed
ve:have baen recorded. .

e ,?ndurance test, the measuremants carried out before the mechanical endurarice test were
V.gam for comparison, Check, whether the trave! characteristics fell within the envelope curves,
the endurance test,

388
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' e Sheet: 1t

o fo (6pening) t (closing)
-

< j%:j%i‘tageofclosing and U] 0.7x {1.0x {1.1x]085x{1.0x {1.1x
Ngdevices

_jﬁ;f; Ua =110V DC Ua |Ua [Ua |Ua |Ua |Ua
ra“f% e [ms] 804 | 53.1 | 504 | 723 | 66.0 | 63.3

S . the 5 x CO operations 708 | 534 | 50.1 | 723 | 663 | 63.3
7 ST

afticminjmon supply voltage tims] |79.8 | 53.4 | 501 | 723 | 66.0 | 63.3
sa_tsthe‘:fﬁ’at"ed'gtjpply voltage
ﬁwgﬁ-‘e‘ a’f‘f"ﬁum supply voltage 798 | 534 15011 72.3 | 66.0 | 636
' 8 804 | 534 | 501 | 72.3 | 66.0 | 63.3

o

o SRt . . L
;h’é?fm‘egg;gg { between the breaker poles on closing and on opening of the circuit-breaker
a8 measuredfo < 2ms.

%fj’ftbéﬁhinfmum supply voltage

| " at thé rated supply voltage
: at the maximum supply voltage

charging time current consumption power consumption
after O-C operation [A] [W]
sl '

3.57(3.71 3.71[3.78|3.7110.95{0.97{0.98 | 0.98(0.97] 178 | 181 | 183 | 183 | 181

. 12.9413.00{2.94|2.95{2.07|0.09| 0.98]0.95| 0.99| 0.98 ] 218 | 216 | 211 | 218 } 216

o |2.69{2.5412531253|250(1.0010.99]0.99]0.98}0.97| 242 | 240 | 240 } 237 | 234




=

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

" Sheet 12
o of the tripping dev:ces. - - -
the & x CO operations
mmmmm supply voltage
T ted‘%uppiy voltage
ma 'um supply voltage
P I. Shunt-release ON YC Shunt-release OFF YO1
ri,,‘g_‘g 110V DC 110 VDC
it ageUs@%ce,..
Wf%m“m 124 | 124 | 1.24 | 124 | 124 | 0.20 | 0.92 | 0.92 | 0.92 | 0.92
152|156 | 1.82 11521521124 ]11.20¢ 1201} 1241 1.20
168 | 1721172 1172 168136136136} 1.36 ]| 1.38
f opening and closing command impulse:
asi ng the & x CO operations
%;Q;hﬁm_n'mum supply voltage
atih ffa’i’ed supply voltage
ax:mum supply voltage
Shunt-release ON YC Shunt-release OFF YO1
”’ of cormmand
eaf: iinimum 746 | 75.0 | 747 (747 | 74.7 | 80.7 | 80.1 | 80.4 | 84.9 | 804
upply valtage [ms] .
2 ﬁggatmn of command
"ﬁigg[sg:at rated supply | 70.5 | 696 | 69.3169.3 | 693|549 | 549 | 549 | 549 | 54.9
wvoltags [ms ]
fDuration of command
;mpll_lse at maximum 6721672 |675|676 67516251622 156221519]522

LRy
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Shest: 13. '

easured during the 5 x CO operations at the minimum supply voltage of

L2 L3
o e
16.6 166166166166 17.1}17.2]17.2]17.2[172

H e Lz L3
Siepoints e pQ HQ e
e 100 [100] 169 16.0] 160|166 166|166 16.6] 166 | 172 172[17.2] 73] 172
et e ] B = :
SRR AT e . .
i s%%w measured during the 5 x CO operations at the maximum supply voltage of
L1 L2 L3
uQ 119 pQ

o }.6{16.9|17.0|17.0|17.o 16.6|166(16.6]16.6 [ 16.7[17.2]17.2]17.2[17.2]17.2

] Ua=110V DC Vm Vc
| L2 1.18 ] 1.35 0.87
cal time travel charts are in the allowable limits of

555 8m the measured mechani

L1 L2 L3
15.0 16.0 15.1

113 11.3 1.2

‘Contact-sprin
tavel [om] 87 | 87 | 39
Check of vacuum of interrupters:

“DC ok
cation of the rated operating sequence:
-CO-3min-CO at rated voitage ok
ent atmospheric conditfons:

: ﬁ';Februauy 2003, ambient air temperature: approx




erating speed before the mechanicakendurancetes
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it Insulated coupling rod in phase 1.2
d measured: Vo = 0.897 m/s at U= 1.0 x Ua
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before the mechanical endurance test
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tm (opening)

tc {closing)

0.7
UM Ua X

1.0x {1.1x
Ua Ua

0.85
xUa (Ua Ua

1.0x {1.1x

tims] | 82.2

53.7 | 504

72.0

66.0 | 63.0

lonS' 4000 t{ms] | 79.5

53.7 { 504

729

86.3 | 63.3

t[ms] | 78.0

534 | 6504

729

68.6 | 64.2 -

"”"‘t’ons 8 000

tims] | 78.6

53.7 | 50.7

72.9

86.6 | 64.0

ﬁneen the breaker poles:

e,ad-?
4 7Eefween the breaker poles on closing and on opening of the circuit-breaker

charglng time for O1-C[s]

U=085xUa | U=1.0xUa U=11xUa
=187V DC =220V DC =242V DC
3.64 2.99 247

3.87

3.12

2.68

3.80

3.06

2.69

3.81

3.03

2.65

Total Travel
[mm]

14.8

14.7

147

14.7

7
i 1"-—?4?;.
Sy

me-travel chart w;th opemng and closing speed:

Ve

0.91

0.91

0.91

0.93

mechamcal fravel charactenstlcs

s from the measured mechanical time travel charts are in the allo

W (ﬁs of
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Sheet: “L

to (Opening) te (closing)
UV 0.7x |1.0x|1.1x]0.85x|1.0x%x |1.1x
Ua |Ua |Ua |Ua Ua |Ua
801 1555|507} 735 | 67.5]63.3
798 | 540|510 735 | 675 ] 63.3
tims] | 801|552 |516]| 736 | 6631 63.9
79.8 154.0)1510 1 741 § 666 | 63.9
79.2 |534 1507 729 {675 | 642

( réen the breaker poles:
‘between the breaker poles on closing and on opening of the circuit-breaker
ms.
gine ;ﬂ% and power consumption of the motorized operating mechanism:
Silp A'*"%ovi?ége of motor charging: Ua =220V DC
3:5; L
Veast) Eﬂfdgigg the 5 x CO operations
-t inimum supply voltage
charging time current consumption ' power consumption
( ~ after O-C operation [A] PW]
- " isl
360 3.78(3.80 3.86)3.83}1083{0.9210.8510.84,0.93|174 | 172 | 178 | 176 | 174
.0312.86(2.8312.90| 2.93]0.94] 0.9310.92{0.94{0.95] 207 { 205 | 202 | 207 | 209

288

265

2868

0.66

232




spece s en
b

o

Shunt-release ON YC Shunt-release OFF YO1
110V DC 110V DC
124 | 128|128 | 128 | 128002092002 082|0.82
156 | 152 | 152|152 {162 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20
172 472 172 | 172 126 | 1.35 | 1.36 | 1.32 | 1.82
(
Shunt-release ON YC Shuntrelease OFF YO1
759 | 782 | 762 | 76.8 | 75.3 | 79.8 | 79.8 1 80.1 | 79.8 | 79.2
7141714 1 699|705 | 71.1156.7 | 555 | 57.0 | 555 | 54.6
Mpuiseat 678 | 678 | 68.4 | 68.4 | 687 | 525 | 528 | 534 | 525 | 52.8
pplyvoltage [ ms ] .
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- ieasurement of the operating speed after the mechanical endurancetest =
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Y 7%

- - - i m e o . T - a— o

L1 L2 L3
St pQ pQ BQ
Sl T 472974 | 174 | 16.8] 16.0] 16.9] 16.9] 16.8] 17.7] 7.7 | 17.7 [ 17.7] 178

"“E\-,e measured during the 5 x CO operations at the rated supply voltage of the

11 - L2 L3
(119 11193 _ uQ
T17.2[17.2]172]17.2 16.917.0[16.9]16.9[16.9[17.7{17.7[17.7 | 17.8]| 17.8

L1 L2 L3
- HQ pQ HQ
7.4 174 [17.4 [ 17.1]174 {188 [ 17.0 }17.0] 17.0] 17.0 V77 [ 177 177|177 | 17.7

SRty =110V DC Vo Ve
oo T2 [112]125] 003
‘ i;ﬁ%ﬁ%h from the measured mechanical time travel charts are in the allowable limits of
I p e mechanical travel charadteristics.

1.2 L3

146 | 147

111 | 112
‘Contact-spring 34 | 35 | 35
travel [mm]

heck of vacuum of interrupters:
ok

35:C0-3min-CO at rated voltage ok
bient atmospheric conditions:
ﬂ;.g:‘ﬁifebruary 2003, ambient air temperature: approx. 22°C
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efore and after the test program

L hechanical travel characteristic was recorded at the rated supply voltage before
e test. Al measured travel-curves fall within the limits of the two envelope curves
aririze the alfowable deviations from the reference curve.
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ReportNo.: 0311 Ra . TOT T T T sheet 23 )
Measuring Instrument Record
: Test job no.: 8002374_Mo6
Test object; VD4 24,12.20
Date of test: 03" Feb, — 24% Fap, 2003
Test report No: 0311Ra
' Test operator: Mendorf / Schéttler
instrument Ident,-no, Measuring Remarks
} Microohmmeter - |ELK 001111 20182 / 200u0 Resistance measuremeni
MO2A 50
resistive travel pick-up ELK 001024 5k0 Travel time measurement
type lino pot Ts 50 502
Mw7100 ELK 000466 |22 v/ full scale
rransient memory 50usiword,;
channel 4 (12 bit)
YEW-3063 ELK 000464 |p.o5 Viem-vernier
Multi-pen 10 em/min, channel 4
Slide caliper rule LAE 002162 [0-300 mm
{ Shunt 1.5A/150mV ELK 001044 [1.5A7150mv Current measurement (y2/y3)
i DM 7100 ELK 000466 £20/0.2 Viiull scale Operating time measurement,
/| Transient memory 50 psec/word/10msfword
! channel 1, 2, 3, 8
(8 bif)
YEW-3053 ELK 000464 |Channel 1,.2,3,8,
Multi-pen 0.25/1 Vicm-calivernier
10 em/min
Electronic time clock ELK 001231 [0-100s Charging time measurement
{_Jor8E ELK 000383 [1A Motor current measurement
i} vidar-Vacuurm- DRU 000026 [40/60kV DG Vacuum-Checker-Test
{ Checker-Test device
BBC M2110 ELK 000359 [300V DO Voltage measuremant

Hygrometer Hygronom |FEU 000022 |.30°C - +50°C temperature measurement

A PR
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ABB TpaHcmucuoxe & Ouctpubysmone C.n.A.
YHuuta OnepatuBa Caue T.M.C,

AL EB EP
FREP ID\

Bua ®puynn 4
124044 - flanmure (BG)

Ten.; 0039.035.305111
dakc: 0039.035.395874

Wtanus E —mail:sacetms tipm@it.abb.com
wHTepHer : ffwwvw.abb.com
NMPOTOKOA 3A TUNOBU M3NWUTAHUA No. 100089_C CTPAHLIM 1/1

Apparatus: KPY tun ZS1 naa. 1.2 ¢ BakyyMHeH npekbeeayd Tun VD4/P
241220 p=275

HpenTudurauna:  1VCPO000138-Rev.-,en-Texrunecku katanor-2003-04

Mapamerpwu: HomMWHanHo Hanpemenue: 24 kv

( Hom. M3abpKaHO MMNYACHO HanpemeHue: 125 kv

Hom. UaabpaHo Hanpewenue ¢ S0Hz: 75 kV
HomuHanHa vectoTa: 50-60 Hz
HomuHaneH ToK Ha wuHara: 1250 A
HomuHaneH TOK Ha OLWKHOBKATA: 1250 A
Hom. Maabp:aH TOK, NUKOBa CTORHOCT: 63 kA
Hom. MsgbprkaH KpaTKOBpeMeHeH TOK Ha K.C.. 20 kA
Hom. NpogbmuTeHOCT Ha K.C.: 3 S

Test reports verifying rating assigned by the manufacturer:

H3nurauun Tecr cornacHo TecTos NPOTOKOA
craHaapr No. WU3gageH or
JuenexTpruieHn n3nuTaHms IEC 60298 0045 Ra MEXNA BUCOKO-MOWHOCTHM
Subclausole 6.1 nabopatopuu
TecT ¢ nosuviaBade Ha IEC 60298 HZ 236 EO6 | ABB Kanop Emar NaGopartvipum
Temneparyparta Subclausole 6.3/6.4
Tecr 3a KpatkoBpemened T.x.c. u| IEC 60298 HZ 235 FO1 | ABB Kanop Emar NlaBopaTipuu
( K TUKOB T.K.C. Subclausole 6.5 g nabopatopua CESI Nab.
MexaHuuna patioTta u Tect IEC 60298 MZ 235 A01 | ABE Kanop Emar flaBopatpuu
3a B10KUPOBKM Subclausole 6.102
Tecr 3a BBLTPELHE Abra IEC 60298 HZ 235 .02 | ABB Kanop Emar JlaBopatupuu
Annex AA
Tect 3a mexaHuyHa paboTa IEC 62271-100 0311 Ra MEXJTA BHMCOKO-MOIWHOCTHU
subclause 6.101.2 nabopartopun
Tecr 3a cnocoBHocT 3a Wakn. Ha |} IEC 62271-100 0511 Ra MEXAA BUCOKO-MOIWHOCTHU
T.K.C. M BRA. BHPXY T.K.C. subclause 6.108 naGoparopum

NaGoparopunTa #a ABB T/ Yaura Oneparusa CAUE TM.C. B rp. [lansuHe e akpequmspara cernacko UNI CEFEN ISO/EC 17025 or SINAL ¢ PEICTPALMOKEH
Hanep Reg. No. 0253
Naboparopuara ka ABB Kancp Emar 8 rp, Panihret, Mepmanun @ akpeputvpara cyrnacko UNIECEI EN ISONEC 17025 or DATech noa perdcTRaUpEcHeH Hovep No,
DAT-P-032/93
Bucoxo-MolHocTRWTE naGopatopuy MEXSIA ca akpeauTupani cbinacko UNI GELEN ISOAEC 17025 ot DATEGh ¢-Per
cepTucbukar A-NN-12072-08-01
HE3¥ Nabopatopus Munaka ca arpeanipani cbinacko UNI CEIEN ISOMEC 17025 or SINAL ¢ per

Harta Ha nanaeaHe: @)

Y ’J r.M. rpa‘laau?a}ja‘f.':;‘
AP P K

5 = iy

L4 a oy .

Celificate , . o/
N T L

CTpauuoHeH Homep No. DAT-P-032/93 u

LioHeH Howep Req. No. 0030
n 3a Pa3BoiiHa AeHOCT

ABB T&D Unita operativa Sace T.M.S. is accreditaled by DET NORSKE VERITAS QUALITY CERTIFICATE Quac'
No. CERT-07978-2001-AQ-MIL-SINCERT/B accerding to 1SO 9001,

Ao
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Report No.: 0045 Ra

Equipment under test:

Manufacturer:
Client:

Testing station:
Dafe of test:

Applied test specifications:

Tests performed:

Test results:

Mannheim, 07*" December 2000

Member of the Short-Circuit-Testing Liaison (STL)

CopyNo.: 0 Contents: 19 Sheets

Metal-clad air-insulated switchgear panel type ZS1.2, rated voltage 24 kV,
drawing-no. GCE 8010459 R0104, with vacuum circuit-breaker type

VDAP 2420-25,
ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
PEHLA - Testing Station Ratingen
28" November 2000

IEC 60298: 1990-12, clauses 6.1.1,6.1.3-6.1.7,
IEC 60694: 1996-05, clauses 6.2.1, 8.2.3-6.2.6.

Dielectric type test.

Standard lightning impulse withstand voltage test at 125 kV and power-
frequency withstand voitage test at 50 kV to earth, between phases and
across open swilching device,

The Z51.2-type panel passed the dielectiic type test successfully.
The respective requirements are met.

GESELLSCHAFT|FUR ELEKTRISCHE
HOCHLEISTUNGE PR§FUNGEN

"

Daifts&her

The test resultjr E&ﬁy to apwwm
Without a writt T l«ih ig hpt allowed to make reproduction in extracts of this

document, Cop&ring‘the'cover'sheet”accumpa led by sheet 2 and the sheets mentionad here s

an exception.
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Report No.: _0045Ra — Sheet; 2

Accreditation

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

Under reference lo DIN EN 45001 PEHLA states the following:

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

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

STL-Member
PEHLA is foundation-member of the Short-Circuit Testing Liaison (STL) which has been founded in March 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (GB),
CESI (), ESEF (F), KEMA (NL), SATS (N; 8, SF) and STLNA (USA). In the framawork 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 int fuli compliance with the relevant specifications or
standards and STLGuides valid at the time of the test,

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

A Test Document

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

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

A Test Report

is issued for all other tests which have been camied out according to specifications, standards or "PEHLA-Richilinien”
(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 equipment during test, and its condition after the tests.

Addresses:

Office: PEHLA-Geschiftsstelle
Hallenweg 40
D-68219 Mannheim

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

RO COPTA
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Report No.:  (0045Ra

Table of Contents

Test Report - cover sheet

Accreditation
Table of Contents
List of Test Participants

Technical Data of Test Object
Switchgear

Technical Data of Test Object
Switching Device

List of Drawings

Drawing No. GCE 8010453 R0104 Sheet 30 Index 00
Drawing No. GCE 8012050 R0101 Sheet 1 Index 01
Drawing No. GCE 7000162 R1104 Sheet 5 Index 00

Technical Data of Test Circuit
Power Frequency Voltage

Technical Data of Test Circuit
Lightning Impulse Voltage

Lightning Impulse wave

Atmospheric Conditions during Tests
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Fig. 2: Vacuum circuit-breaker type VD4P 2420-25
Fig. 3: Cable compartement
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Report No.: (045Ra e S - .i--Sheel:.. 4

List of Test Participants

Represgentatives of the Test Committee:

Mr. A. Meier PEHLA- Testing Station Ratingen
Mr. W. Stolz PEHLA- Testing Station Mannheim

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

Other Participiants: -
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Report No.: (0045Ra ) Sheet: 5

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.: GCE8010459 R0104 index 00
Rated voltage 24 kv
Rated lightning impuise withstand voltage 125 kv
Rated switching impulse withstand voitage - 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 alr
Rated operating pressure (abs./20 °C) - kPa
Minimum operating pressure (abs./20 °C) - kPa
Permissible values for internal arc fauits:
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.

Essential characteristics and installed 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 mm x 10 mm /R 5 mm, Cu, insulated.
-~ tulip insulator with contact pin @ = 79 mm,
-- current transformer type TPU 65.11, manufacturer: ABB,
serial-no. L1: 058 246; L2: 058 247; L3: 058 248,
-- earthing switch type EK6 2406-275, serial-no. 06/050/00.
- cable conductor 2 x 100 mm x 10 mMm /R 5§ mm, Cu, bare.

Date of receipt of test object: 27" November 2000
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Report No.: 0045Ra Sheel: 6

Technical Data of Test Object

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

Test Object: Vacuum circuit-breaker
Type: VD4P 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7008269/4002/00 Year of manufacture: 2000
Drawing No.: GCE 7000162 R1104 index 00 {circuit-breaker)
Vacuum interrupter: Type VG4S, L1: No. 00G4S01 196, L2: No, 00G4S01192, L.3: No. 0064801194
Drawing No.: GCE 7005535 R0102 index 02 (interrupter)
Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 kA
D.C. component 30 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:
Peak vaiue 41 kV
Rate of rise 0.47 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s -CO-3 min-CO
Arc extinguishing medium Vacuum
Number of poles 3
Number of units per pole 1
Rated opening time <45 ms
Rated closing time approx. 60 ms
Rated voltage of trip coil 220 v-DC
Rated voltage of closing coil 220 V-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz
Max. ambient air temperature 40 °C
Further specifications; -

Essential characteristics: -

Date of receipt of test object: 27" November 2000

WA P
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Report No.: 0045Ra ‘Sheet:"- 7 E

List of Drawings

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

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

[[] at the client,

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

Drawing-No. Index Title Additional remarks
GCE 8010459 R0104 100 SwilchGear 24kV: PW.1000 -
GCE 8012050 R0101 [ (01 Cable connecting bar systern 2500A -
GCE 7000162 R1104 | 0D Einschub fiir Z51,2 24kV VD4P 2420..25 -

BFPH 0 0P
S T
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PEHLA GEsELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUM

Report No.:  0D45Ra Sheet: 11

Technical Data of Test Circuit
Power Frequency Voltage

HVT R

TO

Technical Data
HVT - High Voltage Test Transformer: Type TEO 250/20, serial-no. 268 734,
manufacturer: Mefwandier-Bau, Bamberg
Rated Voltage 260 kv
Rated Capacity 50 kVA
Short Circuit Impedance 146 %
TO - Test Object: 251.2/24 kV-type panel, 2500 A
M - Voitage Measurement;  Capacitive Divider Type CM 300 {Ident-No. ELK-000994) in
connection with a Peak Voltmeter Type DMI 551/Haefely
{Ident-No. ELK-000289)
Verification of Calibration:
o

- Capacitive Divider (Ident-No. ELK-000994, ELK-000890, ELK-000992):
calibrated on April 1998 at DEACE/LH,
Calibration Report-No. 9800086.

- Peak Voltmeter Typ DMI 551 (Ident-No. ELK-000989):
calibrated on April 2000 at DECMS/LK,
Calibration Report No. 2000353,

BPHD YT
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PEHMHLA  GeSELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: (Q045Ra Sheet: 12

Technical Data of Test Circuit
Lightning Impulse Voitage 1.2/50

"5

G Re T G To (M)

4+ I o

Technical Cata

Impulse Generator Type $SGS-200/6, WO: 513809, manufacturer: Haefely

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

Surge Capacity per Stage Csg = 600 nF
Load Capacitance Cg = 1000 pF
Bamping Resistanca Ro = g + Rge
Internal Front Resistance per Stage Rsi = 20Q
External Front Resistance Rse = 002
Discharge Resistancs Re = 2Rp

Tail Resistance per Stage Rp = 115Q

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

M - Voltage Measurement:  Capacitive Divider Type CS 200 SPZ (Ident-No. ELK-000893,
ELK-000894) in connection with a Peak Voltmeter Type DMI 551/
Haefely (Ident-No. ELK-000989) and Oscilloscope Type
TDS520 (Ident-No. ELK-000545).

Verificatin of Calibration:

- Capacitive Divider (Ident-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 DMI 551 (Ident-No. ELK-000989):
Calibrated in Mai 2000 at FGH Mannheim,
FGH-Calibration-Report-No, 073 DKD-K-15901 00-05.

- Oscilloscope Type TDS520 (Ident-No. ELK-000545):
calibrated in March 2000 at DECMS/LK,
Calibration-Report-No. 2000297,

BAPHD  PYTARAIY
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PEHELA  GeSELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0045Ra Sheet: 13

Lightning Impulse Voltage with the Test Object connected
(Standard Value: 1.2+ 30 % /50 + 20 % / peak %3 %)
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PEHL® GceseLlscHAFTFOR ELEKTRISCHE HOCHLE:STUNGSPRUFUN§

Raport No.: 0045Ra Sheet: 14

Atmospheric Conditions during Tests

Date of test: 28th November 2000

IEC17A/567/Q: Corrigendum to subclause 6.2.1 of IEC60694, 2000-01

{indices: ~ power frequency voltage; + positiva lightning tmpulse voltage; - negative lightning impulse voltage)

Input data Correction factors calculated applied
air temperature t: 19.5 °C | air density Ky~: 1.006 -
air pressure b: 1017 hPa | correction factors Kte: 1.006 -
air humidity h: 7212 gim® ki : 1.006 -
50% disruptive- Ug~: kV | air humidity . ko~ 0.954 -
discharge voltages | Ug.: kV | correction factors kow 0.962 -
Us-: kv ka. 0.962 -

minimum discharge path L; m | atmospheric Ky~ : 0.960 0.960

correction factors Kis : 0.967 0.957

Ke : 0.867 0.967
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PEHLA  cescliscHARTFUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGENQ‘{

Report No.: 0045Ra Sheet: 15

Lightning Impuise Voltage Test
Power Frequency Voltage Test

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

Date of test: 28" November 2000 _
Condition of test object before test: Factory new, clean and dry.
Connections to test object: For further details see the entry in column ‘Condition’

Front time Ty: 1.26 us Time to half-value T 51.0 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 1; ——
;’ﬁﬁé";
E /L I[ i
et A
3 " ,
: I
N : Applied power Result
! she |F frequency voltage
frrmmmmmmand ~ kv
Applied lightning Test duration or
) Voltage : number of
Condition applied to Earthed lmpuliek\\rlo!tage Impulses /
- breakdowns
Vacuum clrcuit-breaker in test position, A BCabcF 50 1 minute/0
shutters closed. +125 15/0
Infeed of the {est voltage at the led-out -125 156/0
busbar right hand.
B ACabcF 50 1 minute/0
+125 18/0
| — -125 15/0
c ABabcF 50 1 minute/0
+125 15/0
-125 15/0
Vacuum cireuit-breaker in test position, a ABCbcF 50 1 minute/0
shutters closed. +125 16/0
Infeed at the cable connecting bar in the ) -125 15/0
cable compartment.
b ABCacF 50 1 minute/o
+125 15/0
-125 \ 15/0
c ABCabF 50 1 minute/0
+125 15/0
-125 15/0

Remarks: Aa=PhaseL1, B,b=Phase L2, Cec=Phasel3, F =Frame AR
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PEMLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0045Ra Sheet:
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
Condition of test object before test: Factory new, clean and dry.
Connaections to test object: For further details see the entry in column 'Condition’
Fronttime Ty 1.26 ps Time to half-value T,;  51.0 us Test frequency £ 50 Hz
All voitage values are corrected with the applied atmospheric correction factor.
The applied test voltages refer to the standard atmosphere of 20 C, 1013 hPa and 11 g/m®.
Test arrangement 2;
Applied power Resutt
F frequency voltage
~kVY
Applied lightning Test duration or
" Voltage A ber of
Condition applied to Earthed rmputiek\\f,oltage ;:#g:ﬂ:;g ;
= breakdowns
Vacuum circult-breaker in service position A BCabcF 50 1 minute/0
and open. +125 15/0
Infeed of the test voltage at the led-out -125 1510
busbar right hand.
B ACabcF 50 1 minute/0
+125 15/0
-125 15/0
Cc ABabcF 50 1 minute/0
+125 15/0
=125 15/0
Vacuum circuit-breaker in service position a ABCbcF 50 1 minute/0
and open. +125 15/0
Infeed of the test voltage at the cable -125 15/0
connacting bar in the cable compartment,
b ABCacF 50 1 minute/0
+125 15/0
-125 15/0
c ABCabF 50 1 minute/0
+125 15/0
-125 15/0
’ \
Remarks: A,a = Phase L1, B,b=Phase L2, C,c=Phase 1.3, F=Frame
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PEHLA

Report No.. 0045Ra

Lightning Impulse Voltage Test
Power Frequency Voltage Test

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

Date of test: 28" November 2000

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

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

Fronttime T;: 1.26 us

Time to half-value T;

51.0 us

GESELLSCHAFT FUR ELEK'I:RISCHE HOCHLE!STUNGSPRUFUNGEF:I =

Sheet:

Test frequency f: 50 Hz

Alf 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>

T ————

-

—
( Test Arrangement 3: e
S
A
—
oy
I Applied power Result
! abe |F frequency voltage
L L e E ~ kv
Applied lightning Test duration or
, Voltage : number of
Condition applied to Earthed lmpuliekrlollage impulses /
- breakdowns
Vacuum circuit-breaker Aa BChcF 50 1 minute/Q
in service position and closed +125 1510
-125 151
Bb ACacF 50 1 minute/0
+125 15/0
- -125 15/0
( Cc ABabF 50 1 minute/0
+128 15/0
-125 15/0
Remarks: A a = Phase L1, B,b=Phasel2, Cc=Phase L3, F=Frame
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Fig. 1: 2S1.2 /24 kV-type panel
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Report No.: 0045Ra

Sheet: 19

Fig. 2: Vacuum circuit-breaker type VD4P 2420-25
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B ABB Calor Emag AL Ep
“ANF2 Laboratories FR EP P
Reg. No. .
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 1
Issued by an Accredited Laboratory
corrgsponding to EN 45001 _ Copy-No. 1
Test Object Three-panel arrangement of metal-clad, air insulated switchgear
type Z51.2 (1000 mm, 1000 mm, 800 mm width) equipped with
bushing plates
Rated voltage . U, 24 kv
Rated normai current i 1600/1600/1000 A
Rated frequency f, 50/60 Hz
Rated short-time withstand current Ik 25 kA
Rated peak withstand current Ip 63 kA
Raled duration of short-circuit current 1, 3 s
Manufacturer ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,

40472 Ratingen, Deutschland

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

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

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

Test Date 12"and 14" December 2000

Client ABB Calor Emag Miitelspannung GmbH, Oberhausener Str. 33,

40472 Ratingen, Deutschland
19" February 2002 DW Andreas Brandt

Date of Issue Laboratory Manager Test Engineer
Total Number of Sheets: 30 Sheets 11 Oszillograms

This test report refers exclusively o the object tested. ABB Calor Emag Laborateries Ralingen are accrediled according to
ABS Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No. DAT-P-032/63

to DIN ISO 9001 by DQ'S under Reg. No. 373-02 Lo EEET

With the exception of the cover sheet and any subsaquent sheets mentioned thereon, this documant may nat be partly copied vnthoutwnhen codseﬁi o'

ABB Calor £maa Mitlelspanaung-GmbH RETHGan. SELT S
ABB Calor %H%M Oberhausener Strake 33 Phone ' +49( - s \‘-:_
High-Power 40472 Ratingen, Deutschland Fax +4 HO} 21 2 12 1713

,:-ou«_u-nn
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[} %%  ABB Calor Emag AL B
£AN[RR Laboratories FRB

éeg. No.
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheset 2

Issuad by an Accredited Laboratory
corresponding to EN 45001

Comments on Test Arrangement and on the Test

The test object was a three-panel arrangement of a metal-clad, air insulated switchgear type
ZS1.2 for 24 kV, consisting of a 1000 mm width outgoing pane! left-handed, of a 1000 mm width
incoming panel in centre and a 800 mm width outgoing panel right-handed. The switchgear was
installed in a room mock up with a ceiling height of approximately 3 m. The distance between the
rear wall of the switchgear and the room mock up was approximately 0.2 m. The pressure relief
took place by a top mounted pressure relief duct overcoming 1800 mm at the side wall of the left-
handed panel.

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

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

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

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

The evaluation of the RMS-value of the short-circuit current was made according to the
Simpson-Formula,
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; AL EP EP
ZAFR  Laboratories FROEPEP

e

Reg. No.
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheet 3

Issued by an Accredited Laboratory
corresponding to EN 45001

r i  ABB Calor Emag .

Test Results

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

Peak short-circuit current: 59.7 kA
Short-circuit current: 24,7 kA - 1.03 s equivalent to 25.0 kA - 1.02 5

Assessment of the test: ‘
« Correctly secured doors, covers, etc. did not open (Criterion No. 1).
« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).
The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 04 Internal arcing test in the cable compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the cable
terminals,

Peak short-circuit current: 59.7 kA
Short-circuit current: 24 9 kA - 1.04 s equivalentto 25.0 kA -1.03 s

Assessment of the test:

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

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

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

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

¢ The indicators arranged horizontally did not ignite {Criterion No. 5).

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

amareran i
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; i ABB Calor Emag
KAR2  Laboratories - —
Reg. No.
DAT-P-032/93 TEST REPORT No. HZ 2351 02

Issued by an Accredited Laboratory
corresponding to EN 45001

Test Results

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

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

Assessment of the test:
» Correctly secured doors, covers, etc. did not open (Criterion No. 1).
« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
e Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).
» The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective (Criterion No. 6).

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

Peak short-circuit current: 56.8 KA
Shotrt-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kA-1.03 s

Assessment of the test:

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

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

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

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

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

A




b ABB Calor Emag
VENRR Laboratories— — .o

DAT-P.032/93 TEST REPORT No. HZ235L02 = Sheets

tssued by an Accredited Laboratory
corresponding to EN 45001

Test Results

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

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

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

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

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

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

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

« All earthing connections were still effective (Criterion No. 6).
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. W ABB Calor Emag AL EP BP
XANRR Laboratories- — .. SR P EP

Iieg. No. : : - ‘
DAT-P-032/93 - TEST REPORT No. HZ 235 [ 02 " Sheet7

Issued by an Accredited Labaratory
corresponding to EN 45001

Assessment of the Test

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

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

Criterion No. 1

Whether correctly secured doors, covers, etc., do not open.

Criterion No. 2

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

Criterion No. 3

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

Criterion No. 4

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

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

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

Criterion No. 6

Whether all earthing connections are still effective.

Remark:

When the PEHLA-Recommendation No. 4 is stated under Test Specificafion in the Test Report the
results of each test were assessed by all six criteria. .
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} L2NRR  Laboratories - - -——— SR EP P

I'\;g. No. - —— : .
DAT-P-032/93 TEST REPORT No. HZ235L 02 Sheef8
Issued by an Accredited Laboratory
corresponding to EN 45001
Participants of the Tests
Client: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,

Reptresentatives of the client:

Mr. Aufermann

Mr. Groll

Representatives of the laboratory:

Mr. Dr. Géttlich

Test Engineer:

Mr. Brandt

. e gy
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Deutschland

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschiand
Dept. EA

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschiand
Dept. EA

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

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. LL
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¥ wan-  ABB Calor Emag Ab EP BB
ZAS[RR Laboratories— - . -=—- R KD BP
Reg. No. : . .

DAT-P-032/93 TEST REPORT No. HZ235L02 Sheet 9

[ssued by an Accredited Laboratory
corrgspending to EN 45001

Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switchgear (left-handed and centre)
Test Object: Metal-clad, air insulated switchgear
Type: Z51.2, 1000 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland

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

Drawing Nos.: See sheet-no. 10

Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz
Rated current (busbar) 2000 A
Rated current (tee-off) 1600 A
Rated short-circuit peak withstand current 83 KA
Rated short-time withstand current 25 KA
Rated short-circuit duration 3 s
Insulating medium air
Rated filling pressure (abs., 20 ° C) - kPa

Prospective values under internal-arc conditions:

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

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

Date of receipt of test object: 11" December 2000
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i mer.  ABB CalorEmag - fb HB HP
ZAN[RR Laboratories — - S a4

Reg. No.
DAT-P-032/93 TEST REPORT No. HZ 2351 02 Sheet 10

1ssued by an Accredited Labaratory
corresponding o EN 45001

Technical Data of Test Object
(Ratings assigned by the manufacturer}
Switchgear (right-handed)
Test Object: Metal-clad, air insulated switchgear
Type: ZS1.2, 800 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2022/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 10

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

Prospective values under internal-arc conditions:

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

Additional specifications and data;
» busbars 2 x 80 mmx 10 mm/R 5 mm, Cu, insulated
o tes-off bars 1 x 60 mm x 10 mm / R 5 mm, Cu, insulated

Date of receipt of test object: 11" December 2000
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éA‘ = Laboratories-- -
Reg. Na. . T
" DAT-P-032/93 TEST REPORT No. HZ 235 L 02

1ssued by an Accredited Laboratory
corresponding to EN 45001 . . "

Table of Drawings of Test Objects

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

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

A copy of the following drawing is part of this Test Report:
ZS 1.2, feeder panel 24 kV, PW.1000 GCE8010459R0101, sheet 1, index 01,
7S 1.2, feeder panel 24 kV, PW.800 GCE8010457R0101, sheet 1, index 01,

Type Test Arrangement (internal fault) GCEP800240 sheet 1, index 00
751.2 — Panel 24kV

BAPHO C OPYTHRATA
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Technical Data of Test Cireut

i B

Test Internal fault - - -
Oscillogram-No. HZ 235 L 02 02 -07 - - -
Number of phases (circuit) 3 - - -
Number of {test object) 3 - - -

poles/phases
Power frequency Hz 50 - - -
Power factor CoS @ <0.15 - - -
Generator|  earthed via - - -

5kQ
Earthing Transformer| not earthed - - -
Short-circuit point| _ not earthed - - -
Circuit dlagram Sheet no.: 16 - - -
Circuit impedance mQ = 170 - - -
TRY control elements - - - -
Capacitance in parallel pF - - - -
Resistance in series Q - - - -
Prospective TRV - - - - -
TRV peak value U, kv - - - -
Time co-ordinate s us - - - -
Time delay ty us - - - -
Based on kv - - - -
Rate-of-rise KV/us - - - -
\Voltage measurements Divider - - -
375 kQ /2 KO
Current measurements . Transformer - . - -
50kA/5A

Remarks:
HZ 235 L. 02/ 01: Current calibration

BAPHDCCPHTHRATA
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Determination of the Prospective
Short-Circuit Current

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

1 x 3 x 185 mm? through the closed bottom of the centre panel.

For the determination of the prospective short-circuit current the infeeding husbars of the test
plant were short-circuited and earthed outside the switchgear under test.

Test-No.: Applied voltage {phase-to-phase) Duration of short-
HZ 235L02/02 7.30 kV circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 65.8 27.2 25.8 25.0
L2 19.6 26.9 25.9 251
L3 51.3 26.9 25.5 24.8
Average value 27.0 25.7 25.0
Equivalent duration of corresponding to a
short-circuitcurrent 1.03 s short-circuit current of 25.0 kA
Remarks: -

o P
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- Condition of test object before test:
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Internal Arcing Test

Switchgear factory-new.

Arrangement: See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable
1% 3 x 185 mm? through the closed bottom of the centre panel.
ignition: internal arcing test in the cable compartment of the right-handed pane!
(800 mm width), ignition of arc three-phase by means of a copper wire
¢% 0.5 mm at the cable terminals.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235L02/03 7.45 kV circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA kA kKA
i1 §9.7 26.9 25.6 24.8
L2 18.3 26.3 25.7 24.9
L3 45.4 26.4 25.2 24.4
Average vaiue 26.5 255 24.7
Equivalent duration of corresponding to a
short-circuit current  1.02 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:

The condition of the switchgear before and after testis s
23 to 29; The measured pressure gauge was about 42 kPa.

Assessment of the test:

» Correctly secured doors, cov
+ Parts of the switchgear, whic
. Arc did not cause holes to develop in the ou

result of burning or other effects (
« The indicators arranged vertically did not igni

ers, etc. did not open (Criterion No. 1).
h may cause injury to persons, did not fly off (Criterion Ne. 2).
ter, freely accessible parts of the enclosure, gs
Criterion No. 3).
te (Criterion No. 4).

» The indicators arranged horizontally did not ignite (Criterion No. 5).
+ Al earthing connections were still effective (Criterion No. 6).

PHD  OPHTIRAI

hown on the photos on sheet-no.
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Internal Arcing Test

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

Arrangement: See sheet-no.: 2

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

lgniﬁon: Internal arcing test in the cable compartment of the left-handed panel

(1000 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 across the cable terminals.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235L02/04 7.45 kV circuit current
1.04s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
KA kA kA kA
L1 59.7 271 25.8 251
L2 20.5 26.0 25.7 25.0
L3 47.5 26.6 25.4 24.6
Average value 26.6 25.7 24.9
( - Equivalent duration of . corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kKA

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

Assessment of the test:

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

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

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

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

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

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

PRI PUTHRAT
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Internal Arcing Test
Condition of test object before test: as after test HZ 235 L 02/ 04.

Arrangement: See sheet-no.: 2

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

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

Test-No.: Applied voltage (phase-to-phase) Duration of short- |
Hz 235L02/05 7.45 kV circuit current
1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA KA kA
L1 58.8 26.8 25.3 245
L2 19.4 26.3 257 24.8
L3 46.4 27.0 25.6 24.7
Average value 26.7 26.5 247
Equivalent duration of corresponding to a
short-circuit current 1.02s short-circuit current of 25.0 kA

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

Assessment of the test:

» Correctly secured doors, COVers, etc. did not open (Criterion No. 1).

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

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

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

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

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

AL
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Condition of test object before test:

Internal Arcing Test

as after test HZ 235 L 02 / 05.

Arrangement: See sheet-no.: 2
Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.
Ignition: Internal arcing test in the busbar compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
&5 0.5 mm across the busbars.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235 L 02 /06 7.45kV circuit current
1.04s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
KA kA kA kA
L1 56.8 26.6 255 24,7
L2 19.3 25.3 26.5 25.0
L3 44.1 26.9 24.7 24.2
Average value 26.3 25.6 24.7
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25,0 kA

Remarks and condition of test object after test:

The condition of the switchgear before an
23 to 29. The measured pressure gauge was about 60 kPa.

Assessment of the test:

« Correctly secured doors, cover
« Parts of the switchgear, which may cause injury to persons, di
« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as

result of burning or other effects (Criterion No. 3).
« The indicators arranged vertically did not ignite (Criterion No. 4).
« The indicators arranged horizontally did not ignite {Criterion No. 5).

oseA0c opIRAY

)

s, etc. did not open (Criterion No. 1).
d not fly off (Criterion No. 2).

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

d after test is shown on the photos on sheet-no.
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Internal Arcing Test
Condition of test object before test: as after test HZ235L 02/ 06.

Arrangement: See sheet-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1x3x185 mm? through the closed bottom of the centre panel.

ignition: Internal arcing test in fhe circuit-breaker compartment of the centre panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
@ 0.5 mm across the upper contact arms of the circuit-breaker.

Test-No.: Applied voitage (phase-to—phase) Duration of shor’q

HZ 235L 02/07 7.45 KV circuit current
10438
Peak short-circuit Short-circuit current: Arithmetic mean
current first cycle jast cycle value
KA kA kA kA

e

25.2 24.6

25.8 25.0

25.3 247

Average value 25.5 24.7

Equivalent duration of corresponding to a

short-circuit current 1.03s short-circuit current of 25.0 KA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
2310 29. The measured pressure gauge was about 28 kPa.

Assessment of the test:

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

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

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

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

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

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

BAPHD C OPHTHAATH
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ABB Trasmissione & Distribuzione S.p.A.
Unita operativa Sace T.M.S.

Via Friuli 4 Tel.. 0039.035.395111
| 24044 — Dalmine (BG) Fax: 0039.035.395874
Italy E ~mail: sacetms tipm@it.abb.com
Intemst: fiwww.abb.com
TYPE TEST DOCUMENTATION No. 100089_C Page 1/1
Apparatus: Metal-clad switchgear type ZS1 rel 1.2 with vacuum circuit-
breaker type VD4/P 24.12.20 p=275
Identification: 1VCP0000138-Rev.- en-Technical catalogue-2003-04
Performances: Rated voltage : 24 kV
Rated lightning impulse withstand voltage : 125 kV
Rated power-frequency withstand voltage : 50 kV
Rated frequency : 50-60 Hz
Rated normal current (busbar) : 12560 A
Rated normal current (tee-off) : 12560 A
Rated peak withstand current : 63 kA
Rated short-time withstand current : 20 kA
Rated duration of short circuit : 3 s
Test reports verifying rating assigned by the manufacturer:
Performances Test according to Test reports
No. Issued by
Dielectric test IEC 60298 0045 Ra | PEHLA High-power
Subclausole 8.1 Laboratories
Temperature-rise test IEC 60298 HZ 236 EO06 | Calor Emag
Subclausole 6.3/6.4 Laboratories
Short-time and peak IEC 60298 HZ 235 FO1 | Calor Emag
withstand current test Subclausole 6.5 Laboratories
Mechanical operation [EC 60298 MZ 235 A01 | Calor Emag
and interlock test Subclausole 6,102 Laboratories
Intemal arc test IEC 60298 HZ 235 L02 | Calor Emag
Annex AA Laborateries
Mechanical operation [EC 62271-100 0311 Ra | PEHLA High-power
test subclause 6.101.2 Laboratories
Making and breaking IEC 62271-100 0511 Ra | PEHLA High-powe
capacity test subclause 6.106 Laboratories P

ABB T&D Unita operativa SACE T.M.8, Laboratories Dalmine are accredited according UNI CEIEN iSOAEC 17025 by SINAL under Reg. N
ABB Calor Emag Laboratories Ratingen are accredited according UNI CEl EN ISOAEC 17025 by DATech under Reg. No. DAT-P-032/83

PEHLA Higth-power Laborateries are accredited according UNI CEILE1|\étleTgn0E(Ei-%17025 by DATech under Reg. No. DAT-P-032/93 and ce

CES! Laboratories Milano are accredited according UNI CEI EN ISOEC 17025 by SINAL under Reg, Na. 030

Pate of issue:
04/09/16

BAPAD C 0P !H/lﬂﬂ

ABRIE

Unitaoperativa Sat

No. CERT-07978-2001-AQ- MIL SINCERT/B according to 150 2001,

y 7

Development Dept

G.M. Cravanzbla

ficate D-

cé 1.M.5. 18 accredifated by DET NORSKE VERITAS QUALITY CERTIFICATE Quacer Certl o,
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L'ENTE ITALUANO DI ACCREDITAMENTO

-F
“y " o
TR EAL

Membro degh Accord ol Mot Txonmdmanta B4, IAF e ILAC

Syrakory of EA, IAF and AT Mutoad Rscogaislan Agreemants —

"CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

Accreditamento n®
Accreditation n*° 0253 Rev. 1

Sldichiarache  ABB S.p.A. Power Products Division

We declare that  goaHeadquarters:
Via Friuli 4 - 24044 Dalmine BG

& conforme al requisiti Nt GEI EN ISO/IEC 17025:2005 "Requisiti generali per fa competenza del
dellanorma | aporatori di prova e taratura®

maets the raquirements EN ISO/IEC 17025:2005 "General Requirements for the Competence of Testing
of the standard and Calibration Laboratories" standard

quale Laboratorio di Prova
as Tesling Laboratory

L'accreditamento attesta la compstenza tecnica del Laboratorlo relativamenté allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono variare nel tempo. 1 requisiti gestionali della
ISOAEC 17025:2005 {sezicne 4) sono seritti in un linguaggio idoneo all’attivita del Laboraforl dl Prova, sono
conformi al principi delfa 1SO 9001:2008 ed allineatl con 1 suol requisiti applicabili,

Il presente certificato non & da ritenersi valido se non accompagnato dalle schede allegate e pud essere
s0speso o revocato in qualsiasi momento nel caso dl Inademplenza accertata da parte di ACCREDIA,

La vigenza dell'accreditamento pud essere verlficata sul sito WEB (www.accredia.it) o richiesta direttamente
ai singoli Dipartimenti .

The accreditation certifies the technical competence of the laboratory limited fo the scope delailed In the
aitached Enclosure. The scope may vary in the time. The management system requirements in ISONEC
17026:2005 (Section 4) are writter in a language relevant to Tesfing Laboratorles operations and meet the
principles of 18O 8001:2008 and are aligned with its pertinent requirements. '

The present certificate is valid only if associated to the annexed schedule, and can be suspended or
withdrawn at any time In the event of non fulfilment 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 Department. ~

Data dl 1* emissione Data di modifica " Data di scadenza
1st Issue date Moadification dafe Expiring date
1989-07-08 2015-07-16 2019-07-11
T
L) ,/r N
- i Direltorsénerale Il Direttore di Dipartimenio 7 ﬁ}esid nté N

~"The Genéfal Director Department Director The President
{Dr. Filippo Trifilett) {Dr.ssa Silvia Tramontiny {Ing. Giuseppe Ro

jg 2 SRR R G E St L R Bl R 2 S

e Sedla.operative.e.legale; Yia Guglielmo Saliceto, 7/9 1 00761 Roma - ltaly | Tel. +39 086 8440997 | Fax +39 06 8843199 &
info@accredia.it | www.accredia it | Partita VA - Codice Fiscale 10566361001 o

Y2

+
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({ DAKKS
: . Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

Accreditation

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

PEHLA GbR
PEHLA-Priiffeld Ratingen
Oberhausener StrafRe 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests inthe
following fields:

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

Power transformers and Busbar Systems

The accreditation certificate shall only apply in connection with the notice of accreditation of 2012-05-0
with the accreditation number D-PL-12072-06 and is valid until 2017-05-08. {t comprises the cover sheet
the reverse side of the cover sheet and the following annex with a total of 5 pages,

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

Frankfurt am Main, 2012-05-09 Di
Hextd of Divisfo

n2
BHP}{&E}@P&FHH@@UW The definitive version is the original German accreditation certificate.
) Sef nater n&idhl)
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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 accreditation certificate Is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned averleaf,

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

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

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

ILAC: www.ilac.org

IAF:  www.iafnu

BFPHD OB
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L'ENTE ITALIAMO D! ACCRECITAMENTO T

NS
Bermrs deg Aceord 6 Mt Eicoricmento B, LAF £ 9AC ALl

—  CERTIFICATO DIACCREDITAMENTO ~
' Accreditation Certificate

Accreditamento n°
Accreditation n® 0030 Rev. 2
Si dichiara che CES' SPA

We declare that Sede/Headquarters:

Via Rubattino 54 - 20134 Milano Mi

& conforme ai requisiti UNI CEI EN ISO/IEC 17025:2005 "Requisiti generali per la compatenza dei

( dellanorma | ahoratori di prova e taratura”
meets the requirements EN ISO/NEC 17025:2005 "General Requirements for the Competence of Testing
of the slandard and Calibration Laboratories” standard
quale Laboratorio di Prova

as Testing Laboratory

L'accreditamento attesta la competenza tecnica del Laboratorio relativamente allo scopo riportato nelle
schede allegate al presente certificato. Le schede possono variare nel tempo. 1 requisiti gestionali della
ISO/IEC 17025:2005 (sezione 4) sono scritli in un linguaggio idoneo all’attivita def Laboratori di Prova, sono
conformi ai principi della 1SO 9001:2008 ed allineati con i suoi requisiti applicabili.

Il presente certificato non & da ritenersi valido se non accompagnate dalle schede allegate pud essere
s0speso o revocato in qualsiasi momento nel caso di.inadempienza accertata da parte di ACCREDIA.

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

The accreditation cerlifies the technical competence of the laboratory fimited to the scope detailed in the
attached Enclosure. The scope may vary in the time. The management system requirements in ISO/IEC
17025:2005 (Section 4) are wiitten in a language relevant to Testing Laboratories operations and meet the
principles of IS0 9001:2008 and are aligned with its pertinent requirements.

The present certificate is valid only if associated to the annexed schedule, and can be suspended or
withdrawn at any time in the event of non fuffilment 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 Department.

Data di 1* emissione Data di modifica Data di scadenza
1st issue dafe Madification date Expirin
1992-02-27 2016-04-14 202
0o Trash
// C o e Anseft | !
W-bireflor§Generale 1l Direttore di Dipartimento / 7)1 Presidente
'he Genéral Director Depariment Director he President
/" (Dr. Filippo Trifilett)) {Dr.ssa Silvia Tramontin) (Ing. Giuseppe Rossi)

info@accredia.it | www.accredia.it | Partita IVA - Codice Fiscale 10566361001 /el




I'ENTE ITALIANG DI ACCREDITAMENTO

Mermho gt Accerds di Mtz Rcanoscimento EA, 1AF ¢ LAC KOV R
Sgnatory of EA, WF and ILAC Mutad Pecogrition Agrecrrants

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

Accreditamento n°®
Accreditation n° 0030 Rev. 2

Si dichiara che Sedi operative:
We declare that
CESI S.p.A.

Via Rubattino 54

20134 Milano Ml

CES! 8.p.A. - Seds di Piacenza
Via Nino Bixio 39

29100 Piacenza PC

CESI 8.p.A. - Sede di Seriate
Via Pastrengo 9

24068 Seriate BG

Mod. CA-OT rev. 01

APy ; baliceio, 7/9 | 00161 Roma - Raly | Tel. +39 06 8440991 | Fax +39 06 8841199
mfo@acesedi i fhartita IVA - Codice Fiscale 10566361007
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CABB Laboratories, Ratingen, Germany
PEHLA Testing Laboratories, F%atmgen
Germany
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Introducing

L aboratories Ratingen

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

medium voltage range.

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

—

standards.
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Why testing at

X

Laboratories Ratingen?

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

an optimal testing. Qur organization provides flexible planning
which ensures short-term reservation.

When testing at the Laboratories 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 performed in the customar’s facilities. All
test results will be evaluated by our team of highly qualified and
experienced experts in close cooperation with the customers,
Our laboratories are equippad with a SF, module to handle and
recycle the gas for environmental safety. The accreditation as
ABB Laboratories Ratingen and as PEHLA Testing Laboratories
Ratingen ensures that all tests are fully independent,

Services we provide:

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

Inspections, examinations and diagnostics

Manufacturing of prototypes and individuat parts

Assembly of prototypes and test objscts

Assembly and installation work '

Calibration of electrical and mechanical measuring
eqguipment

" Laboratories Ratingen| &
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Our documentation
to the customers

Whan tesling at Laboratories Ratingen different types of documentation can be issuad.

Type test certificate .

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

Test document

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

L

Test report

A test report Is issued for all other tests which have been car-
ried out according to specifications, standards or "PEHLA-
Richtlinien” (PEHLA Guides} and/or clients’ instructions.
Similarly, this test report contains all test results, detalls of the
conditions under which the tests were carried out, also details
relating to the behaviour of the test object, and its 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
untll publishing the detalled results in an entire document.
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Development tests,
type tests or acceptance tests

Laboratorigs 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 carried out as ABB tests or as PEHLA - Development tests

tests. - Acceptance tests (also in other test faboratories)

- Certification tests

Our test portfolio:

Products § - 2
= =4 e}
g I3 5 ¢ z 3 3
Fal g o - ° '§ @ = i g _g
: 1% EigE I8 % -y g 15 | g
2 =3 E E o - - o @k 8 & 5
£ 122 ig8i58: 5 12 £ iE8 s | 8 | B
Tests s (55 iBEEEl: FE % 85 % %9 3 @ 3
= =% &£ :588 7] ul @ £5 i o < )
Making and Breaking test [ ] ® [ ] [ ] ® ® [ ]
STC test [ ] L [ J L [ ] ® [ ] ® ® ®
Internal arc test ® A o E PRV B '
Capacitive switching test ® ®
Temperature rise test ® ® [ ] L ® L] @ ® ® ® ®
Climatlc test ® L ® @ L ® @ ® [ ] ® ®
Dislectric test [ ] ® [ ] @ o ® ® ® ® ® [ ]
IP/IK-coding test ® L ®
Partial discharge test ® ® [ ] & [ ] ® [ ] [ ] ®
WMechanical operation test [ ] ® o o ®
|
Mechanical endurance test [ ] ] [ ] ﬁ Z
|
High and low temperature test * [ ] ® [ ] ® \
| A—
Tightness fesl ® ® L [ ]
Pressure test ® ® ¢

/?/ o : 475




Overview of standards

High-voltage switchgear and controlgear

- High-voltage test techniques

Power transformers

High-voltage fuses

Bushings

Insulators

mstrument transformers

Live working

Low-voltage switchgear and controlgear

ANSI/ IEEE

ove AR ORRAT

s
6 |Laboratories Ratingen

y

IEC 62271-1

IEC 62271-103

IEC 62271-106

[EC 62271-200

[EC 62271-203

IEC 60060-1

IEC 80076-5

IEC 60282-1

IEC 60137

IEC 60660

IEC 61868-1

IEC 60832-1

[EC 60947 -1

I[EEE C37.04
ANSI C37.54

IEC 62271-100
IEC 62271-104
IEC 62271-110
iIEC 62271-201
IEC 62271-304
[EC 60080-2

IEC 60076-11

IEC 60282-2

[EC 61869-2
IEC 60832-2
IEC 60947-2

ANSI C37.06
IEEE G37.60

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

IEC 60529

IEC 60270

IEC 61869-3

IEC 61230

IEC 60947-3

IEEE C37.

N
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Testing facilities

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

High-power testing laboratory

The high power testing laboratory is equipped with a

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

A special dry-type power transformer is available 1o 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 rgom simulation of the arcing test bay, internal arc-
ing tests can be performed for switchgear, containers or sven
substations.

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

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

Ratingen | 7

t s

% Laboratories

- .
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Testing facilities

The tests, which can be performed at our high power testing - Peak withstand current test
laboratory, are: - Up to 250 kA
- Short-cireuit making and breaking capacity test - Short-time withstand current test
up to - Up to 100 kA and up to 3s (48)
- B0KA at 12kVY - Internal arc fault test
- 31.5kA at 17.56kV - Upto 5O kA
- 25kA  at 24 kv - Different tests

- 16 kA at 405KV - beyond the standards according to cfient's instructions
- Switching capacity test
Load currents
Capagitive
3 Inductive
( - Ohmic
' Inductive-ohmic

L
8 ]LaboraLoﬁesJaeHng A
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Temperature-rise testing laboratory

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

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

- Temperaturs-rise tests
- Up to 180 measuring points can be connected
- Single-phase and thres-phase
- Up 10 5000 A at 50 Hz
- Uptc 4000 A at 60 Hz
- Additionally we can offer
- Magnetic field measurement
- Therma! imaging
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Testing facilities

High-voltage testing laboratory

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

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

10 |Laboratories Hatmgan

The high-voltage testing laboratory performs the following
tests:
- Standard lightning impulse
voltage tests
- Up to 800 kv
- Powar-frequency voltage tests
- Stationary up to 260 kv
- Mobile up to 230 kV
- Partial discharge tests
- Stationary up to 150 kV
- Mobile up to 230 kV
- Degres of protection tests
- Tests on auxiliary and control circuits
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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 thelr components.

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

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

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

The environmental tests combine the above mentioned mea-

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

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

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

Labgrdtories Ra-t‘i'ngen]~._“1'1'
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Testing facilities

Material testing laboratory

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

Tha testing facilities include two accessible climatic / thermo
chambers. The main tests offered by the material testing
laboratory are:
- Temperature tests

- Range: -70 °C to +150 °C

- Test voltage: 95 kV (1-phase)

- Climatic tests

- Temperature range: +20 °C to 480 °C
- Humidity range: 10 - 98 %
- Tost voltage: 95 kV (1-phase)
- Corrosion tests
- Salt fog tests
- Fog tests with sulfur dioxids
- Tests with condensed water containing climate

Calibration service

At the calibration laboratory we are able to calibrate electrical
measurement instruments, force measurement instruments,
length measurement equipment, torque wrenches and pres-
sure gas equipment.
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Initial sampling inspection
Qbjects with different size can ba digitized with top-qguality by
aﬁ-scanning.
The 3D scanner will also be usad for
- Quality checks
- Comparison of nominal/actual measurement data
-~ according to CAD data set
- Measurement of form and position tolerances without
complex construction
- Measurement of free formed surfaces
' _~ Serial measurement for quality chacks, process safety
( - Toolroom
' - Generation of drawings for CAD system derives from

scan process
- Check of initlal batches

pArT L UFHIT i) |
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Workshop of S

‘the Laboratories
The workshop manufactures prototypes and test arrange-
ments as well as provides complete assembly and installation e o

- service in connection with tésts, -~ T ) .

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

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

1 h =
14 {Laboratories Hatingen s Ll
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Contacts at the

Laboratories Ratingen

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

Y4

General manager

Dr. Stefan Gbttlich

Phone: +49 2102 12-1736

Fax:  +49210212-1713

E-Mail: stefan.gosttiich@de.abb.com

Manager of high-power

testing laboratory

Dr. Martin Wember

Phone: +49 2102 12-1353

Fax: +49 2102 12-1713

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

Manager of temperature-rise,
material testing and

calibration laboratory

Claus Loguingen

Phone: +49 2102 12-1372

Fax: +49 2102 12-1713

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

Manager of high-voltage

testing laboratory

Ralf Hutmacher

Phone: +49 2102 12-1968

Fax: +49 2102 12-1713

E-Mail. raif.hutmacher@des.abb.com

Manager of mechanical testing

and electronic laboratory

Michael Schittler

Phone: +49 2102 12-1703

Fax: +49 2102 12-1713

E-Mall: michael.schosttler@ds.abb.com

Manager of workshop
Reiner Huhle

Phone: +49 2102 12-1277
Fax: +49 2102 12-1713 .
E-Mail: reiner.huhle@de.abb.com
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Contact

ABB AG

Calor Emag Medium Voltage Products
Oberhausener Strasse 33

40472 Ratingen, Germany

Phone: +49 2102 12-0

Fax: +49 2102 12-17 77

E-Mail: powertech@de.abb.com

www.abb.com/laboratories-ratingen

Note:

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

the agreed particulars shali prevail. ABB AG
does not accept any responsibility whatsoever
for potential errors or possible lack of information
in this document.

Wa reserve all rights in this document and in

the subject matter and illustrations contained
therein. Any reproduction, disclosure to third

parties or utilization of its contents — in whole
or in parts - Is forbidden without prior writien
consent of ABB AG.
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Glltigkeitsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatum; 20.04.2017

Urkundeninhaber:

ABB AG
Kallstater Str. 1, 68309 Mannheim

Standort:

ABB AG
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Oberhausener Strafle 33, 40472 Ratingen

Prlifungen in den Bereichen:

Gerite und Anlagen der Nieder-, Mittel- und Hochspannung

- Dem Priiflaboratorium ist, ohne dass es einer vorherigen Information und Zustimmung der DAKKS

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

Das Priiflaboratorium verfligt {iher eine aktuelle Liste aller Priifverfahren im flexiblen
Akkreditierungshereich.

9PHD  OPUTIRAM

L “Fachbereich Norm / Titel der Norm oder des Hausverfahrens Prifbereich /
i Hausverfahren / (ggf. Abweichungen / Modifizierungen von Einschrénkung
Version Normverfahren angeben)

Elektrotechnik |DIN EN 61869-1 Messwandler — Teil 1: Allgemeine Anforderungen

VDE 0414-9-1: (IEC 61869-1:2007, modifiziert);

April 2010 Deutsche Fassung EN 61869-1:2009

IEC 61869-1 Instrument transformers —

Edition 1.0, Part 1: General requirements

2007-10 (IEC 61869-1:2007, modified); )

German version EN 61869-1:2009
UgH 18

4
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w0 Deutsche
Anlage zur Akkreditierungsurkunde D-PL-12115-01-00 =il Akkreditierungsstelle
Fachbereich Norm / Titel der Norm oder des Hausverfahrens ,Priirfberei'ch A
' Hausverfahren / {gaf. Abweichungen / Modifizierungen von Einschrénkung
: Version " Normverfahren angeben) ' '
Elektrotechnik [DIN EN 61863-2 Messwandler —
VDE 0414-9-2; Teil 2; Zusatzliche Anforderungen flir
201307 + Stromwandler

DIN EN 61869-2
Berichtigung 1: 2014~

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

06;
VDE 0414-9-2
Berichigung 1:
2014-06
IEC 61869-2 Instrument transformers —
Edition 1.0, Part 2: Additional requirements for current
2012-09 transformers
(IEC 61869-2:2012);
German version EN 61869-2:2012
Elektrotechnik |DIN EN 61869-3 Messwandler —
{VDE 0414-9-3): Teil 3: Zusitzliche Anforderungen fiir induktive
Mai 2012 Spannungswandler
(IEC 61869-3:2011);
Deutsche Fassung EN 61869-3:2011
IEC 61869-3 instrument transformers —
Edition 1.0, Part 3: Additional requirements for inductive
2011-07 voltage transformers
(IEC 61869-3:2011);
German version EN 61869-3:2011
_ Elektrotechnik [DIN EN 61869-4 Messwandler - Teil 4: Zusgtzliche Anforderungen
{ VDE 0414-9-4: fiir kombinierte Wandler (IEC 61869-4:2013)
’ April 2015 Deutsche Fassung EN 61869-4:2014
IEC 61869-4 Instrument transformers - Part 4: Additional
Edition 1.0, requirements for combined transformers
2013-11 German version EN 61869-4:2014

Elektrotechnik

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

IEC 51869-5
Edition 1.0,
2011-07

Messwandler - Teil 5: Zusétzliche Anforderungen
fiir kapazitive Spannungswandler

{IEC 61869-5:2011);

Deutsche Fassung EN 61869-5:2011

Instrument transformers —

Part 5: Additional requirements for capacitor
voltage transformers

{[EC 61869-5:2011);

German version EN 61869-5:2011

R i

7

Wmcizx.zeﬂ bis 19.04.2022

Ausstellungsdatum: 20.04.2017
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' Fac_hbereich ‘

. Norm/
Hausverfahren /
Version

- Titel der Norm oder des Hausverfahrens
(gef. Abwelchungen / Modifizierungen von
Normverfahren angeben)

Priifbereich /
Einschrankung

Elektrotechnik

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

IEC 60060-1
Edition 3.0,
2010-09

Hochspannungs-Priiftechnik —

Teil 1: Allgemeine Begriffe und Pritfbedingungen
(IEC 60060-1:2010);

Deutsche Fassung EN 60060-1:2010

High-voltage test techniques —

Part 1: General definitions and test requirements
(IEC 60060-1:2010);

German version EN 60060-1:2010

Elektrotechnik

DIN EN 60060-2
(VDE 0432-2)
Oktober 2011

IEC 60060-2
Edition 3.0,
2010-11

Hochspannungs-Priiftechnik -

Teil 2: Messsysteme

{{EC 60060-2:2010);

Deutsche Fassung EN 60060-2:2011

High-voltage test techniques —
Part 2; Measuring systems

{IEC 60060-2:2010);

German version EN 60060-2:2011

{without annex
A)

(ohne

Anhang A)

Elektrotechnik

DIN EN 60076-5
{VDE 0532-76-5)

" llanuar 2007

[EC 60076-5
Third Edition,
2006-02

Leistungstransformatoren —

Teil 5: Kurzschlussfestigkeit

(IEC 60076-5:2006);

Deutsche Fassung EN 60076-5:2006

Power transformers —

Part 5: Ability to withstand short-circuit
(IEC 60076-5:2006);

German version EN 60076-5:2006

Elektrotechnik

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

Leistungstransformatoren -
Teil 11: Trockentransformatoren

Aprit 2005 (IEC 60076-11:2004);
Deutsche Fassung EN 60076-11:2004
IEC 60076-11 Power transformers -
First Edition, Part 11; Dry-type transformers
2004-05 {IEC 60076-11:2004};
German version EN 60076-11:2004 ,
Elektrotechnik [DIN EN 60137 Isolierte Durchfithrungen fir |
(VDE 0674-5) Wechselspannungen lber
Juli 2009 1000V
(IEC 60137:2008);
Deutsche Fassung EN 60137:2008
IEC 60137 insulated bushings for alternating voltages above
Giltigkeltsdauer: 20.04.2017 bis 19.04.2022 Ausstellungsdatum: 20.04.2017 Selte 3von 187
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' Fachbéréich Norm/ Titel der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / (gef. Abweichungen / Modifizierungen von Einschrinkung
" Version Normverfahren angeben)
Edition 6.0, 1000V
2008-07 (1EC 60137:2008);

German version EN 60137:2008

Elektrotechnik

DIN EN 62271-103
(VDE 0671-103)
April 2012

Hochspannungs-Schaltgerite und -Schaltanlagen
Teil 103: Lastschalter fiir
Bemessungsspannungen liber

1 k¥ bis einschlieBlich 52 kV

(IEC 62271-103:2011);

Deutsche Fassung EN 62271-103:2011

(- IEC 62271-103
Edition 1.0, High-voltage switchgear and controlgear —
2011-06 Part 103: Switches for rated voltages above 1 kV
up to and including 52 kV
{IEC 62271-103:2011};
German version EN 62271-103:2011
Elektrotechnik |DIN EN 62271-104 Hochspannungs-Schaltgerdte und -Schaltanlagen
(VDE 0671-104) -
November 2015 Teil 104: Wechselstrom-Lastschalter fur
Bemessungsspannungen (iber 52 kV
({EC 62271-104:2015);
Deutsche Fassung EN 62271-104:2015
IEC 62271-104
Edition 2.0, High-voitage 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

L —

74

Ausstellungsdatum: 20.04.2017
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Fachbereich Norm / Titel der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / (ggf Abweichungen / Modifizierungen von Einschréi_nkung
_ Version ' Normverfahren angeben)
Elektratechnik {DIN EN 60270 Hochspannungs-Priiftechnik
{VDE 0434) Teilentladungsmessungen
August 2001 + {IEC 60270:2000)
DIN EN 60270 Deutsche Fassung EN 60270:2001
Berichtigung 1;
November 2002;
VDE 0414-9-2
Berichigung 1:
November 2002
IEC 60270 High-voltage test techniques ~
Third edition, Partial discharge measurement
2000-12 + (IEC 60270:2000);

Amendement 1
Third edition,
2015-11

German version EN 60270:2001

Elektrotechnik

DIN EN 60282-1
(VDE 0670-4)

Hochspannungssicherungen
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
{VDE 0671-106)
Juni 2011

IEC 62271-106
Edition 1.0,
2011-08

Hochspannungs-Schaltgerate und -Schaltanlagen
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

T

Aussteliungsdatum: 20.04.2017
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Fachbereich Norm / Titel der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / (gef. Abweichtingen / Modifizierungen von Einschrankung
_ Version Normverfahren angeben) ' -
Elektrotechnik |DIN EN 60529 Schutzarten durch Gehiuse {IP-Code)
{(VDE 0470-1) (IEC 60529:1989 + A1:1999 + A2:2013)
September 2014 Deutsche Fassung EN 60529:1991 + A1: 2000 +
A2:2013
[EC 60529 Degree of protection provided by enclosures {IP
Edition 2.2, Code)
2013-08 {IEC 60529:1989 + A2:1999 + A2:2013)
German version EN 63529:1991 + A1: 2000 +
A2:2013
Elektrotechnik |DIN EN 60660 Isolatoren
(VDE 0441-3) Priifungen an Innenraum-Stiitzern aus
Dezember 2000 erganischem Werkstoff fiir Netze mit
Nennspannungen iiber 1 kV bis kleiner 300 kv
(IEC 60660:1999)
Deutsche Fassung EN 60660:1999
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 60660:1998);
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 Arbeitskipfe —

Teil 1: Isolierende Stangen

(1EC 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

|EC 60832-2
Edition 1.0,
2010-02

Arbeiten unter Spannung — Isolierende Stangen
und auswechselbare Arheitskipfe

Tell 2: Auswechselbare Arbeitskdpfe

(IEC 60832-2:2010);

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

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

(IEC 60832-2:2010);

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

SRR o

T . e g ]

Ausstellungsdatum: 20.04.2017
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" Fachbereich Norm/ Titel der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / {gef. Abweichungen / Modifizierungen von Einschrénkung -
Version Normverfahren angeben) A ' :
Elektrotechnik [DIN EN 60947-1. Niederspannungsschaltgerite —
{(VDE 0660-100) Teil 1: Allgemeine 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
( IEC 60947-1 Low-voltage switchgear and controlgear -
Edition 5.2 Part 1: General rules
2014-09 + (IEC 60947-1:2007 + A1:2010);
Amendement 1+ 2 German version EN 60947-1:2007 + A1:2011
Elektrotechnik |DIN EN 60947-2: VDE |Niederspannungsschaltgerate —
0660-101 Teil 2: Leistungsschalter
Januar 2014 {IEC 60947-2:2006 + A1:2009 + A2:2013);
Deutsche Fassung EN 60947-2:2006 + A1:2009 +
A2:2013
DIN EN 60947-2 Niederspannungsschaltgerdte —
(VDE 0660-101) Teil 2: Leistungsschalter
Marz 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

Gﬁltigllﬁjq Jgae‘c ggyf%@ﬁ‘# 19.04.2022 Ausstellungsdatum: 20.04.2017
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N

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

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

Niederspannungsschaltgeréte -

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

Fachbereich Norm / Titel der Norm oder des Hausverfahrens | Priifbereich /
Hausverfahren / {gef. Abweichungen / Modifizierungen von Einschrﬁhkung
Version Normverfahren angeben) : '
Elektrotechnik |DIN EN 60947-3: Niederspannungsschaltgerdte - Teil 3:
VDE 0660-10 Lastschalter, Trennschalter, Lasttrennschalter
und Schalter-Sicherungs-Einheiten (IEC 60947-

Elektrotechnik

DIN EN 61230,
(VDE 0683-100)
Juli 2069

IEC 61230
Edition 2.0,
2008-07

Ortsverdnderliche Gerdte 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});

ARSI =

German version EN 61230:2008

Ausstellungsdatum: 20.04.2017
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Fachbereich

Norm /
Hausverfahren /
Version

Titel der Norm oder des Hausverfahrens
{ssf. Abweichungen / Modifizierungen von
Normverfahren angeben)

Einschrankung

Pr-'ufb_gre‘ich /

Elektrotechnik

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

IEC 61869-1
Edition 1.0,
2007-10

Messwandler

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

Instrument transformers -

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

Elektrotechnik

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

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

IEC62271
Edition 1.1,
2011-08

Hochspannungs-Schaltgeréte und -Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

(IEC 62271-1:2007);

Deutsche Fassung EN 62271-1:2008

Hochspannungs-Schaltgerite und —Schaltanlagen
Teil 1: Gemeinsame Bestimmungen

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

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

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

{IEC 62271-1:2007);

German version EN 62271-1:2008

Elektrotechnik

DIN EN 62271-100
VDE 0671-100
August 2013

IEC 62271-100

Hochspannungs-Schaltgeréte und -Schaltanlagen
Tell 100: Wechselstrom-Leistungsschalter

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

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

High-voltage switchgear and controlgear —

Ny

Edition 2.1, Part 100: Alternating current circuit-breakers
2012-09 {IEC 62271-100:2008 + A1:2012);
German version EN 62271-100:2009 + A1:2012
Gult E‘e’iﬁ?ﬁﬁﬂﬁ?ﬁ-ﬁ‘l—i@l is 19.04.2022 Ausstellungsdatum: 20.04.2017 Seite 9 von_;}
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Fachbereich Norm / Titel der Norm oder des Hausverfahrens Priifbereich /
' Hausverfahren / (ggf. Abweichungen / Modifizierungen von Einschrinkung
Version ‘Normverfahren angeben) :
Elektrotechnik |DIN EN 62271-102 Hochspannungs-Schaltgeréte und -Schaltanlagen
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 [Hochspannungs-Schaltgerite und -Schaltanlagen
i VDE 0671-102/A2 Teil 102: Wechselstrom-Trennschaiter 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
VDE 0671-105 Teil 105: Wechselstrom-Lastschalter-Sicherungs-
August 2013 Kombinationen fiir Bemessungsspannungen liber
1 kV bis einschlieBlich 52 kv

{IEC 62271-105:2012);

Deutsche Fassung EN 62271-105:2012

( 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-Schaltgeréte und -Schaltanlagen

VDE 0671-110 Teil 110: Schalten induktiver Lasten
August 2013 (IEC 62271-110:2012 + corrigendum Oct. 2012);
Deutsche Fassung EN 62271-110:2012
IEC 62271-110 High-voltage switchgear and controlgear —
Edition 3.0, Part 110: Inductive load switching
201209 {IEC 62271-110:2012 + corrigendum Oct. 2012);
German version EN 62271-110:2012
G(J[tigkeit-sdau&r;z,_ 04.2017 bis 19.04.2022 Ausstellungsdatum; 20.04.2017 Seite 10v0n 2 \: ;;
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: Fachbereich_

Norm /
Hausverfahren /
Version

Titel der Norm oder des Hausverfahrens
{ggf. Abwei:_:hungen / Modifizierungen von
' Normverfahren angeben)

Priifbereich /
Einschrénkung

Elektrotechnik

E DIN EN 62271-111
VDE 0671-111
September 2014

IEC 62271-111:
2012(E)

IEEE Std C37.60-
2012(E)

Edition 2.0
2012-09

Hochspannungs-Schaltgerdte -und Schaltanlagen
Teil 111: Automatische Wiedereinschalter und
Fehlerunterbrecher flir
Wechselspannungssysteme

bis 38 kV

{IEC 17A/1060/CD:2014)

High-voltage switchgear and controlgear -
Part 111: Automatic circuit reclosers and fauit
interrupters for alternating current systems up
to38 kv

Elektrotechnik

DIN EN 62271-200
VDE 0671-200
August 2012 +
Berichtigung 1

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

Hochspannungs-Schaltgerdte und -Schaltaniagen
Teil 200: Metallgekapseite Wechselstrom-
Schaltanlagen fiir Bemessungsspannungen tber
1 kV bis einschlielich 52 kv

(IEC 62271-200:2011);

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

High-voltage switchgear and controigear —
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-Schaltgerate und -Schaltanlagen
Teil 201: Isolierstoffgekapselte Wechselstrom-
Schaltanlagen fiir-Bemessungsspannungen iiber
1 kV bis einschlieflich 52 kv

{IEC 62271-201:2006);

Deutsche Fassung EN 62271-201:2006

High-voltage switchgear and controlgear -
Part 201: AC insulation-enclosed switchgear and

controlgear for rated voltages above 1 kV and up
to and including 52 kV
{IEC 62271-201:2014);

)

L
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Fachbereich

Norm /
Hausverfahren /
Version

" Titel der Norm oder des Hausverfahrens
{esaf. Abwelchungen / Modifi zlerungen von .
Normverfahren angeben)

Prufberelch /
Emschrankung

Elektrotechnik

DIN EN 62271-202
VDE 0671-202
August 2007

[EC 62271-202
Edition 2.0,
2014-03

Hochspannungs-Schaltgerite 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-Schaltgerate und -Schaltanlagen
Teil 203: Gasisolierte metallgekapselte
Schaltantagen fiir Bemessungsspannungen iiber
52kv

(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

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

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

(IEC 17C/373/CD:2006)

High-voltage switchgear and controlgear —

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

(IEC/TS 62271-304:2008)

ﬁ%”‘)‘?ﬁ*ﬁaﬁﬁf
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Fachbereich Norm / Titel der Norm oder des Hausverfahrens ) Prﬁfbereich /
' Hausverfahren / (gsf. Abwelchungen / Modifizierungen von Einschrinkung
Version Normverfahren angeben) ' R
Elektrotechnik |E DINIEC 62271-37- |Hochspannungs-Schaltgerdte und -Schaltanlagen
013 Teil 37-013: Wechselstrom-Generatorschalter
VDE 0671-37-013: (IEC 17A/993/CD:2011)
2012-09

IEC/IEEE 62271-37-
013

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

Edition 1.0, circuit-breakers
2015-10
Elektrotechnik ;DIN EN 60068-2-1 Umgebungseinfilisse - Teil 2-1: Priifverfahren -
VDE 0468-2-1 Priifung A; Kilte (IEC 60068-2-1:2007);
Januar 2008 Deutsche Fassung EN 60068-2-1:2007
IEC 60068-2-1 Environmental testing -
Edition 6.0, Part 2-1: Tests — Test A: Cold
2007-03 (IEC 60068-2-1:2007);

German version EN 60068-2-1:2007

Elektrotechnik

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

[EC 60068-2-2
Edition 5.0,
2007-07

Umgebungseinfliisse - Teill 2-2; Priifverfahren -
Priifung B: Trockene Wirme (IEC 60068-2-
2:2007);

Deutsche Fassung EN 60068-2-2:2007

Environmental testing —

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

German version EN 60068-2-2:2007

Elektrotechnik

DIN EN 60068-2-30
Juni 2006

|EC 60068-2-30

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

Deutsche Fassung EN 60068-2-30:2005

Environmental testing —

Edition 3.0, Part 2-30:
2005-08 Tasts — Test Db:
Damp heat, cyclic {12 h + 12 h cycle)
(IEC 60068-2-30:2005) (%
German version EN 60068-2-30:2005 )
Elektrotechnik {IEC 62262 Degreas of protection provided by enclosures for }\
Edition 1.0, electrical equipment against external mechanical
2002-02 impacts (K code)

German version SN EN 62262:2002

7ult~igkeitsd_ er: 20.04.2017 bis 19.04.2022
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Fachbereich

Norm /
Hausverfahren /
" Version

Titel der | Norm oder des Hausverfahrens
(ggf Abweithungen / Modifizierungen von
Normverfahren angeben)

Priifbereich /
Einschrénkung

Elektrotechnik

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

{EC 60068-2-75
Edition 2.0,
2014-09

Umgebungsemflusse - 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 5td C37.04-1999

(Revision of IEEE Std C37.04-1979)

Elektrotechnik

IEEE Std €37.06-2009
November 2009

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

IEEE Std C37.06-2009

(Revision of ANSI €37.06-2000)

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
[EEE Std €37.09™-1999 {R2007)
{Revision of IEEE Std €37.09-1979)
Elektrotechnik |ANSI C37.54- American National Standard
2002 For Indoor Alternating Current High-Voltage
March 2003 Circuit Breakers Applied as Removabie Elements

in Metal-Enclosed Switchgear—
Conformance Test Procedures

Elekirotechnik

ANSI €37.20.2-2015

IEEE Standard for Metal-Clad Switchgear

Elektrotechnik

ANSI €37.20.7-2007

|EEE Guide for Testing Metal-Enclosed
Switchgear Rated Up to 38 kV for
internal Arcing Faults

Elektrotechnik

ANSI C37.122.2-
2011

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

Elektrotechnik

JEEE Std C57.13-2008

IEEE Standard Requirements for Instrument
Transformers

Lj’ Wﬁf lﬁﬁﬂfﬁ f7 bis 19.04.2022
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Fachbereich . . Norm/ Titel der Norm oder des Hausverfahrens Priifbereich /
o Hausverfahren / (gef. Abwelchungen / Modlfmerungen von Einschrénkung
_ Version - Normverfahren angeben)
Elektrotechnik |EDIN EN 61180 VDE |Hochspannungs-Priiftechnik fiir
0432-10 Niederspannungsgerite
Juli 2013 Begriffe, Priifung und Priifbedingungen,
Prisfgerdte

DIN EN 61180-1 VDE |Hochspannungs-Priiftechnik fiir
0432-10 Niederspannungsgerdte

Mai 1995 Begriffe, Priifung und Priifbedingungen
(IEC 61180-1:1992};

Deutsche Fassung EN 61180-1:1994

( |
IEC 61180-1 High-voltage test technigues for low voltage
Edition 1.0, equipment —
1992-10 Part 1: Definitions, test and procedure
requirements
(IEC 61180-1:1992);
German version EN 61180-1:1994
DIN EN 61180-2 Hochspannungs-Priiftechnil fir
VDE0432-11 Niederspannungsgerite
Mai 1995 Priifgerdte
(IEC 61180-2:1994);
Deutsche Fassung EN 61180-2:1994
IEC 61180-2 High-voltage test techniques for low-voitage
Edition 1.0, equipment —
1994-06 Part 2: Test equipment
{IEC 61180:2:1994);
( German version EN 61180-2:1994

Gﬁgﬁpﬁﬁsﬁaﬂ?ﬁﬁ;ﬂ%ﬁk bis 19.04.2022 Ausstellungsdatum: 20.04.2017
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Hausverfahren /

Version

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

Priifbereich /
Einschrinkung

Elektrotechnik

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

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

Berichtigung 1
Dezember 2014 +

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

IEC 61439-1
Edition 2.0,
2011-08

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

Niederspannungs-Schaltgerdtekombinationen
Teil 1: Allgemeine Festlegungen

(IEC 61439-1:2011);

Deutsche Fassung EN 61439-1:2011

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

Niederspannungs-Schaltgerdtekombinationen
Teil 1: Allgemelne Festlegungen; Beiblatt 1:
Leitfaden flr die Spezifikation von
Schaltgerdatekombinationen

(IEC/TR 61439-0:2013)

Low-voltage switchgear and controlgear
assemblies —

Part 1: General rules

(IEC 61439-1:2011);

German version EN 61439-1:2011

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

' Elektrotechnik

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

IEC 61439-1
Edition 2.0,
2011-08

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

Deutsche Fassung EN 61439-2:2011

Low-voltage switchgear and controlgear
assemblies —

Part 2: Power switchgear and controlgear
assemblies

(IEC 61439-2:2011);

German version EN 61439-2:2011

BB >

Ausstellungsdatum: 20.04.2017
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Fachbereich | = Norm/ Tite! der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / (gef. Abweichungen / Modifizierungen von Einschriankung
: Version . Normverfahren angeben) ' '
Elektrotechnik |DIN EN 61439-3 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-600-3 Teil 3: installationsverteiler fiir die Bedienung
Februar 2013 + durch Laien (DBQ)
{IEC 61439-3:2012);
Deutsche Fassung EN 61439-3:2012
DIN EN 61439-3 Berichtigung zu DIN EN 61439-3
VDE 0660-600-3 (VDE 0660-600-3):2013-02;
Berichtigung 1 {IEC-Cor.:2013 zu |IEC 61439-3:2012)
Oktober 2014
( IEC 61439-3 Low-voltage switchgear and controlgear
Edition 1.0, assemblies —~
2012-02 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 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-600-4 Teil 4: Besondere Anforderungen fiir
September 2013 Baustromverteiler (BV)
(IEC 61439-4:2012);
Deutsche Fassung EN 61439-4:2013
IEC 61439-4 Low-voltage switchgear and controlgear
Edition 1.0, assemblies —
2012-11 Part 4: Particular requirements for assemblies for
construction sites (ACS)
: (IEC 61439-4:2012);
( German version EN 61439-4:2013

Gultlfgﬁ ﬁ E’ U? f ﬁ“ bis 19.04.2022 Ausstellungsdatum: 20.04.2017
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Fachbereich | _ Norm [ ' Tltel der Norm oder des Hausverfahrens Priifbereich /
Hausverfahren / (ggf Abwelchungen / Modifizierungen von Einschrankung’
_ Version Normyerfahren angehen) :
Elektrotechnik |[DIN EN 61439-5 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-600-5 Teil 5: Schaltgeritekombinationen in 6ffentlichen
Oktober 2011 Energieverteilungsnetzen

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

EDIN EN 61439-5 Niederspannungs-Schaltgerdtekombinationen

VDE 0660-600-5 Teil 5: Schaitgeratekombinationen in 6ffentlichen
Juli 2014 Energieverteilungsnetzen
: {iEC 17D/492/CDV:2013); Deutsche Fassung
( FprEN 61439-5:2013
(EC 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 EN 60439-1 Niederspannungs-Schaltgerdtekombinationen
VDE 0660-500 Beiblatt | Teil 1: Typgeprifte und partiell typgepriifte
2 Kombinationen —
Mai 2009 Technischer Bericht: Verfahren flr die Priifung

unter Storlichtbogenbedingungen
(IEC/TR 61641:2008)

IECTR 61641 Enclosed low-voltage switchgear and controlgear

Edition 3.0, assemblies — Guide for

2014-0% testing under conditions of arcing due to internal
fault

Gult.gkeatsdauer?zo344017,4:.5 19.04.2022 Ausstellungsdatum: 20.04.2017 - Seite 18 18
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OEKNAPALMA
33 KOHEUAEHUNANHOCT W U3BBPLUEH Orfien Ha oBekT No NPeJMeTa Ha NopbukaTa

Honynoanucanuar Feoprv Hukonoe TaBakoB B kayectBOTO My Ha nMpeAcTasnasall ,Enexkrponyke
Tabako W cuHose® OO, y4acTHVIK B Npoleaypa 3a BbanaraHe Ha obujecteeHa nopwyka ¢ ped. Ne
PPD 17 — 052 u npeamet: ,MonepHusauus (peTpotut) Ha enekrpuyecku ypeadu 110/20 (10) kV u
BHBEENAEHETO VM B PEXUM Ha TerleMexaHuka®,

OEKITAPUPAM, HE:

1/ TpecTaBUTEN Ha Y4acTHUKA, KOTOTO NPeACTaBNABaM € USBBLPILVI OfNefi Ha eHepruitHns obekT ot
obxeaTta Ha OBocobeHa noaulua 5 /Ol 5/ - MogepHuzaumrs (peTpobuT) Ha 3aKpuTa pasnpeienuTenHa
ypenba 20 kV B noacraHuust ,CTyAEHTCKM rpag’, a uMenHo: n/et ,CTYAEHTCKM paa’ ¥ CbM 3anosHar
ChC CLLUECTBYBALLOTO NMonoXeHue B 0bexTa.

2/ Hama fa pasnpocTpaHssam noBeputenHa MHAOPMALIMR, BbB BPb3KA C U3BbLPLUEHUR OrNed Ha
oBekTa Ha BbanoxuTerns, KaTo Mv € W3BECTHO, Ye 3a NoBepuTenHa ce cuvTa Beska WHbopMalms,
OTHOGHO NponyckaTesHua pexum B oBekTa, opraHusaumusTa Ha paboTHarta cuna W paboTHUA Npouec,
HanyyHoTo obopyaBaHe K TEXHUYECKUTE CXeMi Ha (YHKUMOHUPAHETO My, CUCTEMUTE 3a 3aluuTa K
CHFYPHOCT B 06eKTa 1 BCUYKO, KOETO € CBBP3aHO C Hanu4HOTO 0GOPYABAHE, ChOPBHERNA U TAXHOTO
(hYHKUMOHMPaHe B CLOTBETHMS OBEKT.

3/ Mpunaram AOKYMEHT 32 U3BLpLUEeH orfel, CbCTaBeH Ha MACTO B NOACTaHUUATA.

{TpunoxeHre: CLINACHO TEKCTa

[ama 25.07.2017 . [exknapatop: ' fmirnfo
/Teopel’Tad npagumen/
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OEKNAPALIUA
33 KOHCDVIAGHLM&HHOCT BbB BPL3KA C nocelieHue Ha obekr

[onynofnucatuaT ... ...

ErH 66 / 0?//5/‘/2’:,’ nEA_TexaBam nuyHa kapTa Ne
mﬁé}b'/? NS, A :

Mpepcrasuten Ha ... &0

mupeosetia)

Cue ceganuiue v aapec Ha ynpasneHue:

salfHtepecopato muue no cmuckna Ha §2, T.14 or [onunHuTenHuTe pasnopeaby Ha 3axoHa 3a
oblLecTBEHUTEe NOPLYKA 3a OTKpUTA Mpolieflypa 3a Bbsnarade Ha oflWecTseHa nopeuka G mpeamer.
MoaepHusauus (peTpocur) Ha enexTpudecky ypeadn 110/20 (10) KV 1 BuBEXAAHETO VM B DEXUM Ha
TeneMmexaduka ", ped. Ne PPD 17 - 052, BbEB BpB3Ka C NOCEWECHUETO HAa obekra, NpegMeT Ha
oblUecTBEHATA NOpLYKA, C LEN 3ano3HaBaHe CbC ChLUECTBYBALIQTO MY MONOXEHWE, BKIIOMUTENHO C
LeliCTBaLLMTE eneKTPUMECKM ChOoPBXeHUs K cneundukara Ha MG ..L.7 /’F#fa“{%«;ﬂ

OEKINTAPUPAM

1. Hsama ga pasrnacABaM o HUKaKbB HaulH nadopMauvaTa cTadana MK K3BeCTHa Npu 3ano3HaBaHe Cbe

Cc pedcTealjurte eneKkrpuyecKn ChOPBXEHMA W

CBLLUECTBYBALOTO MY .[QMNOXKEHWE,
cnelwdukarta Ha MC @ %nfv;?fef/f

2. HasicHo CbM, 4Ye pasrnacsBaHe Ha MHd‘J pMativa no cMuchha Ha HacToAllaTa AeknapayuA

NpencTasrsBa BCSKLKLE BUA YCTHO WK NUCMEHO M3SBNERUe, NpeaasaHe HauHtopMaLWs Ha XapTHeH,
ENEKTPOHEH WAV PYr HOCUTEN, BKAYUTENHO NO NoL(a, (hake UMK eneKTpoRHa NoWa, KaKTo 1 BCAKaKbE
APYr HauuH Ha pasrnacsBaHe HavHopMmauns, B TOBA YWCIO 4pes CpeacTeara 3a Macoso
OCBEAOMABAHE, MEYaTHWTE M34aHUA WK MHTEPHET.

M386CTHA MU € GTrOBOPHOCTTA No 4i.313 oT HakasaTernHus KOREKC.

fa)

[lata //"/{ /H/}r.

Heknapartop:

nednuc

mpume UmeHa
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AEKNAPALINA

33 npYemMaHe Ha yCnoBvATa B NPOEKTa Ha [Joresop

Honynognvicanuat Meopru Hukonos TabakoB B KauecTBOTO MU Ha npeacTasnsABal ,EnekTponyke
Tabakoe W cuHose" OO/, yqacTHuK B obljecTeeHa nopwtyuka ¢ ped. N2 PPD 17 - 052 u npeamer:
~MogepHusauus (petpodut) Ha enektpudecku ypeadn 110/20 (10) KV 1 BeBEXAHETO UM B PEXUM Ha
TenemexaHuka”, OGocoBeHa nosuumst 5 Ol 5/ - MogepHusayust (peTpodyt) Ha 3aKpuTa
pasnpefenvTenta ypenta 20 kV B nopcTanuus ,CTyeHTCkY rpan’;

AEKNAPUPAM, YE:

[MpremMam yCroBUSiTa B NPOSKTa Ha AOroBOR, NPUNOXEH B AOKYMEHTaUKATA 3a yHacTue.

[lama 26.07.2017 . Lexnapatop: -~ /°F ..
Aeopau Tagakos-Yii
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OEKINAPALWA

“TTt Tt 33.CPOKA HA BAMMAHOCT HA OEPTATA =i Forse i it 37 1o 0m

,ElonynonnucanﬂT l'eopru Hukonos. Taﬁaxos NpuTexasall]. nMHHaKapIa_N_‘BMAAQOZJ M3fafeHa Ha .. .

17112010 r.ot MBP- rp. [Mnoeaus, agpec c.benawwua, obw.Pogonu, obn.llnosaus,
yn."CrepvHerue” Ne2B B KauecTBOTO MU Ha YnpasuTen Ha Enekrponykc Tabakos n cunose” OO
y4acTHWK B npolefypa 3a Bb3naraHe Ha obllecTBeHa nopbyka ¢ Mpeamet: ,MozepHusauus
(perpothut) Ha enexkTpudeckn ypeadu 110/20 (10) KV ¥ BLBEXASHETO UM B PEXUM Ha TeneMexaHuka”,
ped. Ne PPD 17-052,

ObocobeHa nosuyus 5 /0N 5/ - Mo.qepraauwﬂ (peTpoduT) Ha sakpuTa pasnpegenwtenda ypeaba 20
KV B noacTaHuma ,CTyaeHTeku rpagy”; =

OAEKNAPWUPAM UE:

C nopasaHe Ha ohepTaTa 3a yyacTve B obLUecTBEHaTa NOPLYKA, HAaNpaseHuTe OT Hac NPeanNoXeHns
1 NOETU aHF2KMMEHTH Ca BaNWAHKN 33 CPOKa, NOCOMEH B OBABNEHNETO, CHUTAHO OT KpaitHus CpokK 3a
nofaeaHe Ha oepTuTe.

Hama 25.07.2017 2, ,Elexnapamp e
fleopau Ta KO Vnpaeumen/

Soy



