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ReportMo.:  0303Ra

BLER  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNG

Sheet; 22

Short-Circuit Making and Breaking Testis

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

Connections to test object:

Arc extinguishing medium:

Circuit-breaker

T100s
09" January 2003
As after test PEHLA 0303Ra /07.

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

Vacuum

Test No. PEHLA 0303Ra 10 | 11
Operating sequence O -0.3s - CO - 3min - CO
Applied voltags kV - 20.6 20.3
Short-circuit making current t1 - 56.1 88.8
kA L2 - 83.7 77.8
13 - 84.7 55.6
Short-circuit L1 33.9 31.2 32.2
breaking current Short-cireuit current KA L2 33.3 327 325
L3 32.5 32.9 321
Average value kA 33.2 32.3 32.3
L1 < 20 <20 < 20
d.c. component % L2 <20 <20 <20
L3 < 20 < 20 <20
Recoveaty vollage 11 12.0 i1.0 11.3
kV L2 124 11.4 11.3
L3 12.0 111 i1.2
Average value (phase-to-phase) kV - 20.8 19.3 19.5
Transient Recovery Yoltage (TRVY), - - -
first-pole-to-clear KV 33.4 28.6 32.5
Arcing fime L1 5.2 8.4 17.5
ms L2 10.5 8.6 10.1
L3 10.3 3.0 18.1
Closing time ms - 66.2 52.0
Opening time ms 68.5 70.0 73.3
Result P P p

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

Remarks:

PEHLA 0303Ra /0810 10: Tests with reduced values
PEHLA 0303Ra/10and 11:  The operating devices are supplied at their minimum voltage.

Condition of test object after test: Circuit-breaker without functional or visible change.
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R'eport No,: (0303Ra

Shori-Circuit Making and Breaking Tests

Circuii-breaker

Test duty: T100a

Date of test: 09™ January 2003

Condition of test object before test: As after test PEHLA 0303Ra /11,

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

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

Arg extinguishing medium: Vacuum
Test No. PEHLA 0303Ra 17 18 19
Operating sequence 0O 0 0
Applied voliage kv - - -
Short-circuit making current L1 - - -
kA L2 - - -
L3 - - -
Short-circuit L1 30.8 31.8 31.3
breaking current Short-circuit current kA L2 31.6 31.8 319
L3 32.0 32.4 316
Average value kA 31.5 32.0 31.6
L1 24.3 <20 25.3
d.c. component % L2 22.8 32.2 <20
L3 < 20 25.8 26.8
Aty Li 12.3 - -
ms L2 - 125 -
L3 - - 12.0
Pealk [ast loop E1 54.9 - -
kA L2 - 56.7 -
L3 - - 55.4
Hecovery voltage 1 11.2 11.3 i1.4
kv L2 11.7 11.5 11.0
L3 11.1 11.2 i1.5
Average value (phase-to-phase) kv - 19.6 19.6 19.8
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kv 33.8 33.4 31.6
Arcing lime b1 5.0 5.6 10.3
ms L2 9.4 10.2 5.2
i3 9.4 10.7 9.6
Opening time ms 45.4 45.2 45.1
Hesult P P P

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

Remarks:

PEHLA 0303Ra/ 1210 16: Tests for determination of the prospective d.c. component.
PEHLA 0303Ra/ 17 to 19: The operating devices are supplied at their maximum voltage.. . -

Condition of test object after test: Gircuit-brgaker without functional or visible change. "
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0302Ra

= Short-Circuit Making and Breaking Tests
Circuii-breaker

Test duty: T30

Date of test: 10" January 2003

Condition of test object before test: As after test PEHLA 0303Ra /{19

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

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

Arc extinguishing medium: Vacuum
Test No. PEHLA 0303Ra 22 23
Operating sequenca 0-0.35-CO-3min-CO .
Applied voltage kY - 19.2 i8.8 (
Short-circuit making current L1 - i7.7 16.0
KA L2 - 23.7 24.7
L3 - 25.7 24.0
Short-circuit L1 10.1 10.2 10.0
breaking current Short-circuit current KA L2 10.3 10.0 9.93
£3 10.4 10.3 10.2
Average value kA 10.2 10.2 i0.1
L1 <20 <20 <20
d.c. component % L2 <20 < 20 < 20
L3 < 20 <20 <20
Recovery voltage L1 11.1 10.7 10.5
kv L2 11.0 10.7 10.8
L3 11.0 10.9 10.7
Average value (phase-to-phase) kV - 18.1 18.6 18.5
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kv 34.2 32.4 31.8
Arcing time L 7.0 7.0 7.8 (
ms L2 2.0 7.0 3.6 i
L3 7.0 2.0 8.0
Closing time ms - 64.8 §5.4
Opening time ms 66.1 68.0 68.6
Resuli P p P

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

Remarks:
PEHLA 0303Ra /20 and 21:  Tests with reduced values
PEHLA 0303Ra /22 and 23:  The operating devices are supplied at their minimum voltage.

Condition of test object after test: Circuit-breaker without functional or visible change.
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 18

Issued by an Accrediled Laboratory
corresponding to EN 45001

Test Arrangement and Measurement Points for Temperatures and Resis-
tances of the Busbhars

. 2x80x10mm?  polystyrol 30 mm

T e e (

@' S30A panel 4
! o outgoing
. 1 x B0 X 10jmm?
11
' 1 —— panel 3

@ ﬁJI‘ }?SDGA J panel 2 (
L 3x80x10mm? feeder

mm

panelt .
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DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 19

Issued by an Accredited Laboratory
corresponding to EN 45001

Measurement Points for Temperatures and Resistances of the
Feeder Panel (Panel 2)
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Measurement Points for Temperatures and Resistances of
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 21

Issued by an Accredited Laboratory
correspending to EN 45001

Measurement Points for Temperatures of the Circuit-Breaker Poles
Panel 2
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Issued by an Accredited Laboratory
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Measurement Points for Temperatures of the Circuit-Breaker Poles
Panel 4
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ABB Calor Emag

Laboratories
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 23
issued by an Accredited Laboratory
corresponding to EN 45001
Measurement of the Resistance of the Main Circuit
Date of test: 31%! May 2000 - before temperature rise test

01 June 2000 - after temperature rise test

Condition of test object before test:  factory new panels

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

Measurement Resistance of the main circuit
between points 1191
{ see sheet 20-22) L1

beforefafter? | beforefafier” | beforefafter”
2-14 (panel 2) | 53.7/53.5 | 522/520 | 50.6/50.3
14 - 26 (pane! 4) 1107109 104/ 103 94.0/93.8

Remarks: D Before:  before temperature rise test
After: after temperature rise test
Resistance measurement at direct current of: 50 A
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 24

Issued by an Accredited Laboratory
corresponding lo EN 45001

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

Temperature Rise Test

31* May and 01 June 2000
factory new panels
feeder:

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

neutral points:

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

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

Duration of test: 10 h

Ambient air temperature: 286 °C

Test current: see below A

Test frequency 50 Hz

Distribution of the currents of the panels:

panel or busbar current in A

phase L1 | phase L2 | phaseL3 average value
anel 2, feeder 2000 A 2504 2498 2507 2503
busbar panel 2 - 4 2504 2498 2507 2503
anel 4, outgoing 6300 A 690 667 668 875

Remarks:

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

2. The distribution of the currents at the busbar connections of the feeder panel 4 was done by using jron
cores over the extended bushar.

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

4. The temperatures were measured by thermocouples type T. For the measurement points of the main cir-
cuit the thermocouples were inserted into holes and fixed. The measurement system determines the aver-
age value of the ambient temperatures, calculates the differences to the temperatures of all measuring
points and records the temperature rises directly.

5. The circuit breakers of the panels 1 and 3 were switched off and in disconnected position.
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. Ab EP BD
Laboratories yr -\VilJ
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ147E 10 Sheet 25
Issued by an Accredited Laboratory
corresponding to EN 45001
Continuation from sheet 25
Measuring | Description of measuring point| Kind of measuring Final Permitted
point point temperature | temperature
(see sheet rise rise
18 - 23) K K
Front door top Access. part expected
31 - cable comp. panel 2 to be touched in nor- 3.7 30
mal operation
Front door top Access. part expected
32 - c.b. comp. panel 2 to be touched in nor- 57 30
mal operation
Front door top Access, part expected
33 - low volt. comp. pan. 2 to be touched in nor- 2.0 30
mal operation
Rear wall top Accesslible part
34 - pane! 2 which need not to be 5.9 40
touched in normal op.
Front door top Access. part expected
35 - cable comp. panel 4 to be touched in nor- 2.7 30
mal operation
Front door top Access. part expected
36 - c.b. comp. panel 4 to be touched in nor- 8.6 30
mal operation
Front door top Access. part expected
37 - low volt, comp, pan. 4 to be touched in nor- 11.0 30
mal operation
Rear wall top Accessible part
38 - panel 4 which need not to be 8.7 40
touched in normal op.
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Temperature rises of the Upper Pole Terminal of C.B. Panel 2 and
Upper Disconnecting Contact of Panel 4

measurement
4.0 e point10/L2

/ 7 measurement
R point 16 / .2
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Test Report NIP-A4/010735 p.1
client -ABB Technology Ltd. - Zurich {Switzerland)

equipment under test

tests performed

normative documents

receipt date of the sample
test date

no. of pages

Three-phase metal-clad switchgear and controlgear, for medium

valtage, fitted with vacuum circuit breaker composed by no. 1 section
designed: UniGear ZS1

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

cirguits

IEC 62271-200 (2003-11} ed. 1.0

February 8, 2004
from February 9, 2004 to February 9, 2004

20 ne. of pages annexed 10

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

COPIA GONFORME ALL ORIGINALR
COPY TRUE TO THE ORIGINAL

first issue date

prepared
verified

approved

PeC/TEST - A, Geroli

. PeC/TEST - V. Scarioni

April 6, 2004

PeCITEST - C. Del Giorgio Vel 140 «v/k»

CENTRO ELETTROT %GD SPERIMENTALE (TALIARD
Business Unit

Provgje Compangnti
il Respohdabife del Labdratorio

CES

Centro Elattrotecnico
Sperimantale taliano
Glacinto Motta SpA

Via R, Rubattino 64 Capitale sociale 8 550 000 Euro Re‘bistrb lrmy {e i Milane
20134 Milane - Halj interamente varsato Sezione Ofdi ?g
Telefono +39 027126.1  Codlce fiscale & numero N. REX, 429722 oL

Fax +39 0221285440 iscrizione CCIAA Q0793680150 PAT 0793 80150
www,ceslit
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Test Report MP-A4/0107 35— 2
tests witnessed by: Mr. Zdenek Otrisal ABB s.r.0. organization unit EJF Brno - Czech Repubiic
Mr. Vit Badin "
Mr, Frantisek Svoboda "
Mr. Miroslav Vyhnanek "
Mr. Manzoni ABB PT S.p.a. Unitd Operativa SACE PT MV

identification of the object: effected

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

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

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

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

voltage: = 65 % : current: * 5 % ; time: % 5 %
The measurement uncertainties are estimated at the leve! of twice the standard deviation {carresponding,
in the case of normal distribution, to a confidence level of about 95 %) and have to be considered as
maximum values,

activity code: 406870
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Tesf Report

MP-A4/0107;§ Mft

Rated characteristics of the test objects assigned by the Client

metal enclosed switchgear

manufacturer
designation f type
serial number
voltage
insulation level
power frequency withstand voltage
lightning impulse withstand voltage
frequency
normal current
short-time withstand current for main circuits
peak withstand current for main circuits
duration of short-circuit for main circuits
short-time withstand current for earthing circuits
peak withstand current for earthing circuits
duration of short-cireuit for earthing circuits
degree of protection

AEB s.r.0. orgamzatlon unit EJF Brno - Czech Republic

UniGear 7251 12.25.31
TVLS 1000003842/007
12 kV

28 kV rms
75 kV peak
50 Hz
2500 A
31,6 kA
80 kA

3s

31,5 kA
80 kA

1s

IP41
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MP-A4-[0107§4

Rated characteristics of the apparatus installed in the equipment

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

manufacturer ABB
designation / type VD4/P 12,25.32
serial number ADO0140548
voltage 12 kv
lightning irnpulse withstand voltage 75 kV peak
power frequency withstand voltage 28 kV rms
frequency 50+60 Hz
normal current 2500 A
breaking capacity 31,5 kA

short-time withstand current
making capacity

earthing switch

31,5 kA for 3s
B0 kA at 12 kV

manufacturer ABB
designation / type EK6 1208-275
serial pumber 033522
voltage 12 kV
insulation level 28-75
frequency 50 + B0 Hz
short-cireuit making current 80 kA
short-time withstand current 31,5 kA
short-circuit duration 3s
Medium-veltage cast resin current transformer

manufacturer ABB
designation { type TPU 46-11
voltage 12 kv
frequency 50 Hz
ratio 2500/5-5 A
short-time withstand current 80 for 1 s
peak withstand current 200 kA

yzd
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Connection points for short-circuit tests

Test configuration M8000

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

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

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

MODIM2COSHT
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Verification of the short-time and peak withstand current of the main and earthing circuits

Téét Report

Test arrangements and test procedure

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

Main circuits

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

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

Earthing circuits

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

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

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

HMOD.AM2B0AS
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Test F%é;pfort

Three-phase shori-circuit test results

Test circuit: MO16

Test configuration: M8O0D

Protocol number of the oscillograms: MP-A4/004075

Conditions of the apparatus hefore the tests: as supplied by the Customer,

Before the short-circuit test the no-load apsration on the ecircuit-breaker have been performed

type of eperation oseillogram Operational time
pole R pole 8 pole T
No./sheets ms ' ms ms
closing 65,2 65,2 . 84,6
101/2
opening 48,7 48,8 49,0

date; February 9, 2004

connection poiats cuirent values .
test | oscillogram voltagse duration |[frequency| notes
supply | shot-gireuit peak | r.m.s. | average 1%
ne, | no./sheets point point v A A A MAZs s Hz no.
31800
1 n A B - 82620 | 32670 | 32260 - 1,0 50 ab
32220
. 79200 | 31740
2 N A B - 32410 | 32050 - 3,0 50 abe
32000
: 31690
4 il B c - 80120 : 31940 | 31690 - 1.0 50 ab
31550
79020 | 31550
5 811 B c - 31810 | 31660 - 3,0 50 ab
31830

conditions of the apparatus after the tests: sea notes

a: the apparatus did not show any permanent deformation of its metallic structure and bars; the insulation of the conductors
and the supporting insulating parts did not show any signifleant sign of deterioration.
the equipments provided into the apparatus operated regularly and did not show any mark of damage.

[ after the test the ne-ead operatlon on the clrcuit-breaker at rated auxiliary voltage was performed
type of cperation oscillogram Operational fime
pole R nole § pole T
No.fsheets ms ms ms
clasing 65,2 65,6 65,2
- 102/2
opening 48,4 48,4 48,6 /

#OD M25D51G
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MP-A4/G10735

Single-phase short-circuit test resuits

Test circuit: MO15

Test configuration: MBOQ0

Protecol number of the oscillograms: MP-A4/004075

Conditions of the apparatus bafors the tests: as supplied by the Customer

date: February 9, 2004

connection points current vatues
test oscillogram .. | voliage duration | frequency| notes
supply | short-circuit peak r.m.s, %
no. no.fsheets | point point Y A ) A MA%s 5 Hz © no.
3 .en AT D - 73080 31800 - 1,01 50 abe
8 10/1 BT C - 79040 21700 - 1.0 50 abe

conditions of the apparatus after the tests: see notes

a: the apparatus did not show any permanent deformation of its metallic structure and bars; the insulation of the conductors
and the supporting insulating parts did not show any significant sign of deterioration,

b the eguipments provided into the switchgear and controlgear aperated regularty and did not show any mark of damage.
the continuity of the earthing eireuit was not impaired. .
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Measurement of the resistance of the main circuit

Resistance measured with 100 A d.c.

date: February 8, 2004

resistance (4 ) ambient air
measurement effested across the pole % temperature
R s T °C
befora the tests 14 13 13 18,0
after the test no.3 14 13 13 16,0

nota: -

+10D. 0102816
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™

Test circuit MOT6

Test object

R X Ig
Earthed ____{ﬁ___ﬂﬁh_ lg -,
supply = y A
| Y Y 'T /X (

Up Us Uy

Symbols used in this diagram are the same as those on the osoillograms.
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Teét Report

/.

MP-A4/01 o‘?/s

Test circuit MO15b

Test object

Earthed
supply

Symbols used in this diagram are the same as those on the oscillograms.
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PEHLA 0303Ra/ 23
Transient Recovery Voltage
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Test duty:
Date of test:

Condition of test objeet bofore test:

Connections to test object:

Circult-breaker

T10

10" January 2003

As afler test PEHLA 0303RBa /23

Sheei:

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

circuited and earthed.

Arc extinguishing medium: Vacuum
H o5t No. PEHLA 0303Ra 25 26
Operating sequence 0-035-CO-3min-CO
Applied voltage kV - 19.0 184
Short-circuit making current L1 6.1 5.3
kA L2 - 8.1 8.2
L3 - 8.6 8.5
Short-circuit L1 3.54 3.61 3.56
breaking current Short-circuit current kA L2 3.60 3.50 3.49
L3 3.54 3.50 3.63
Average value KA 3.56 3.54 3.56
L1 <20 < 20 < 20
d.c. component % L2 <20 <20 <20
. L3 <20 < 20 < 20
Recovery voltage | 10.9 10.8 9.87
kV L2 10.8 1.0 11.2
L3 i1.1 10.8 10.8
Average value {phase-io-phase) Y 18.9 18.8 18.8
Transient Recovery Voltage (TRV), - - -
first-pole-to-clear kY 36.6 31.8 33.1
Arcing time Li 8.0 7.5 7.6
ms L2 3.0 7.5 2.8
L3 8.0 2.5 7.8
Closing time ms - 64.0 67.0
Opening time ms 65.0 67.0 67.5
Result P P P

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

Remarks:

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

Test with reduced values

The operating devices are supplied at their minimum voltage.

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

QE’SELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN -

. : esemwd ’

Short-Circuit Making and Breaking Tests

41
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ReporgNos< 0363Ra 1/ Sheat: 43 -
Test no.
PEHLA 0303Ra/ 25

Transtent Recovery Yoltage, First O
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Shest: 44
Tesino.
PEHLA 0303Ra /25
Transient Recovery Voltage, Second O
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PEHLA 0303Ra/ 28
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Test no.
PEHLA 0303Ra /26
Transient Recovery Voltage
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

sfest 47

Short-Circuit Making and Breaking Tests

Circuit-breaker

Test duty: Double-garth fault test

Date of test: 10" January 2003

Condition of test abject before test: As after test PEHLA 0303Ra/ 26

Connections 1o test object: Phase 13 of the Test Laboratory connected by means of a

copper bar o the upper terminal of phase L3 of the circuit-
breaker, lower tarminal of phase L3 of the circuit-breaker
connected to phase L1 of the laboralory.

Arc extinguishing medium: Vacuum
[Test No. PEHLA 0303Ra 33 - - _
Operating sequence QO - - (
Applied voltage KV - - -
Shoti-circuit making current L1 - - -
KA L2 - - -
L3 - - -
Shaorf-circuit L1 27.8 - -
breaking current Short-circuit current kKA L2 - - .
L3 - - -
Average value kA - - -
L1 <20 - -
d.c. component % L2 - - -
1.3 - - -
Recovery vollage L1 18.7 - -
kV L2 - - -
L3 - - -
Average value (phase-to-phase) KV - - - -
Transient Recovery Vollage (TRV), - - - _
tirst-pole-to-clear kv 32.8 - - (
Arcing time Lt 11.1 - -
ms L2 - - -
L3 - - -
Opening time ms 48.8 - -
Result p - -

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

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

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

Power frequency withstand voltage test at 38 kV — 1 min successfully performed after test PEHLA .
0303Ra/ 32. ,

The deviations frgm the refgfence mechanical travel characteristic are in the allowable limits.
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Sheat; 48
Test no.
PEHLA 0303Ra /33
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Report No.:

Test no.
PEHLA 0303Ra 7/ 33
Transient Recovery Voltage
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FERIILE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Actual Values of No-load Operations

ated supply voltage of closing coil: 220V DG
Rated supply voltage of opening coil: 220V DG
Operation Voltage Closing Voltage Opening
closing coil time opening coil time
V) (ms) V) {ms)

Before basic short-gcircuit test duties

Test 0303Ra /002 O- -~ - 220 48,4
CO 220 58.9 220 46.9
Test 0303Ra / 02A O- - -- 154 79.1
GO 187 62.9 154 79.7
Test 0302Ra /028 O- - - 242 43.7
CO 242 56.5 242 44 1

After double-earth fauit test

Test 0303Ra /034 O- -- - 220 45.3
GO 220 60.1 220 4B.3
Test 0303Ra / 34A O- - -- 154 70.7
GO 187 64.9 154 73.8
Test 0303Ra / 34B Q- - .- 242 43,2
CO 242 57.7 242 44,1

Measurement of the Resistance

Amblent air temperature: =18 G
Resistance of the pole parts
el
L1 L2 £3
Before test 0303Ra /004 12.3 12.7 12.1
After test 0303Ra /034 18.8 17.8 17.8

{The resistance values fulfil the requirernents of STL-Guide to IECHE: 4th Cdition: 1987, Amendment Ship No. 2).

Remarks:
Resistance measuremen‘t at direg¥current of: 50 A
b
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Test no.

PEHLA 0303Ra/ 02A
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PEHLA 0303Ra 7 028
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Test no.
PEHLA 0303Ra /34
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Test no.
PEHLA 0303Ra /0348

................................ §
................................ §
................................ S
g
$
................................ g
-------------------------------- §
.................... . g
Ty N OO [vemmamme %
........ 8 U N § . g
................... g i bmmetesvusenranmens g R §
................................ g sevstaceimcervussevronnen)ennennnn g P .-u|z»-. i
-------------------------------- i PRSPPI F - g PRRY Erpe i
................................ E eemernssmmnmamsammr=emas)eremnran ﬁ U TR S §
................................ §§ gg g‘g
................................ g [P S g UV B ﬁ
................................ ﬂ b b b W . § RS R S ?‘
................................ i [N SRR, s SRR S g
-------------------------------- 3 RS SOy ﬁ seacerauncsmnesennttanarsansbanaans ﬁ
................................ § cesveecemmnannsamananaschainesnen § mesdmbiddebemasbamresm=asrvbaseean §
..................... g FSSURURSUSSRR SRS §- SSUUUTTRONE RO N |
..................... g SETUIUOURPOUURI SURN 1" FEURUOTRUUUUUUURRRRION SO SN £
.................................. 1%
'EEEEEEEER 'REEEEEER)

&] [

585




>
PPEEIEEY  GESELLSCHAFT FUR ELEKTRISCHE HOGHLEISTUNGSPRUFUN

Sheat: 57

Report No,

Photo No. 01
Before Test 0303Ra /04

Photo No. 02
Before Test 0303Ra /04
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Photo No. 03
After Test 0303Ra /26

Photo No. 04
After Test D303Ra /26
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Repaort No.:

Sheet: 59

Photo No. 05
Before Test 0303Ra/ 30

Phato No. 08
Before Test 0303Ra /30

Remnark: Photos of the test object after test 0303Ra / 34 are not available
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ABB Calor Emag Ab EP BB
LLaboratories 2R ED P
DAT-P-032/93 TEST REPORT No.  HZ 147 E 10 Sheet 1
Issued by an Accredited Laboratory
correspending to EN 45001 Copy-No. 1e
Test Object 4-panel metal-clad air-insulated switchgear type 281.2 - 12 4%

consisting of

- feeder panel 2000 A with vacuum circuit-breaker type VD4P 1220-31
- feeder panel 2500 A with vacuum circuit-breaker type VD4P 1225-31
- feeder panel 1600 A with vacuum circuit-breaker type VD4P 1216-31,
- feeder panel 630 A with vacuum circuit-breaker type VD4P 1206-31
max. ambient temperature 9ymax = 40 °C,

Rated voltage U 12 kV
Rated normal current panel In 2500/630 A

Rated frequency f 50 Hz
Rated shori-time withstand current tn 315 KA
Rated peak withstand current b 80 kA
Rated duration of short-circuit current tin 3 s

Rated short-circuit breaking capacity at 12 kV s 31.5 KA
Max. ambient temperature S 40 °C

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

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

Test Specification 1EC Standard 60604/2™ Ed./1996-5, clause 6.4 and 6.5
|EC Standard 60298/3% £d./1990-12, clause 6.3 and 6.4

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

Test Date May 31" - June 01, 2000

Client mag Mittelspannung GmbH, D-40472 Ratingen, Germany

March 20", 2001
Date of issue

Laboratory Manager

Total Number of Sheets: 33 Sheets (Test Report) // L

This lest reporl refers exclugively lo the object tested. ABB Calor Emag Laboratories Ralinden are accredited according to

ABB Calor Emag Miltelspannung GmbH is cestified according EN 46001 by DATech under Reg.No, DAT - P - 032/03 i

to DIN 1SO 9001 by DQS under Reg. No. 373-02 . *

With the exception of the cover sheel and any subsequent sheets mentioned lheseon, this document may not be parlly copied without writlen consent / B
Calor Emag Mittelspannung GmbH Ralingen. : d E

ABR Calor Emag Mittelspaanung GmbH Ratingen Oberhausener Siralbe 33 Phone +48(0) 2302 121905 -~
High-Power Testing Laboratory ) - 40472 Ratingen Fax  +48(0) 2% 02121713 '
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" ABB Calor Emag

AL EP EP
i Laboratories A iP BPp
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Shest 1
Issued by an Accrediled Laboratory
corresponding to EN 45001 Copy-No, Oe
Test Object 4-panel metal-clad air-insulated switchgear type 281.2 ~ 12 kV
consisting of
- feeder panel 2000 A with vacuum circuit-breaker type VD4P 1220-31
- feeder panel 2500 A with vacuum circuit-breaker type VD4P 1225-31
- feeder panel 1600 A with vacuum circuit-breaker type VD4P 1216-31,
- feeder panel 830 A with vacuum circuit-breaker type VD4P 1206-31
max. ambient temperature 8ym.x = 40 °C,
Rated voltage U 12 kV B
Rated normal current panel In 2500/630 A (
Rated frequency f 50 Hz '
Rated short-time withstand current b 3156 KA
Rated peak withstand current lp 80 kA
Rated duration of short-circuit current tin 3 s
Rated short-circuit breaking capacity at 12 kV = 1., 31.5 kA
Max. ambient temperature 3, 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

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

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

Test Results The 4-panel Z81.2-type arrangement passed the above mentioned tests
stccessfully. The respective requirements are met. The test results are
tabulated on sheets 23 to 28,

Test Date May 31™ - June 01, 2000

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

March 20% 2001

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

This test report refers exclusively to the object tested. ABB Calor Emag Laboralories Ralingen are accredited according 1o
ABB Calor Emag Mittelspannung GmbH Is cartified according EN 45001 by DATech under Reg.No. DAY - P - 032/93

to DIN IS0 8001 by DQS under Reg, Ne, 373.02 R
With the exception of the cover sheet and any subsegquent sheets mentioned thereon, this document may not be parlly copled without written consenf of ABB.

Calor Emag Mittelspannung GmbH Rafingen.

24—1905

ABB Calor Emag Mittelspannung GmbH Ratingen Oberhausener Strate 33 Phone + 43 (G)21
High-Power Tesling Laboratory D - 40472 Ratingen ] Fax  +.49(6) 2162 12:i713 °

!
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ABB Calor Emag b BB ER
Laboratories AR EP P
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 2
Issued by an Accredited Laboratory
cotrasponding to EN 45001
Table of Contents
Sheet No.

Cover sheet 1
Table of Contents 2
Technical Data of Test Object 3to 10
List of Drawings 11
Drawing No. GCE8010452R0112 {Switchgear 12 kV, PW 1000) 12
Drawing No. GCE8010450R0101 (cubicle; < 1000 A, T. 850) 13
Drawing No. GCE7009251R1178 {Einschub fur Z81.2 VD4F} 14
Drawing No. GCE7002291R0150 (draw-out VD4P, 12/117.5 kV, Z31.2) 15
Drawing No. GCE7005745R0122 (pole VM1, 12 kV, 2000 A) 16
Drawing No. GCE7003979R0104 (pole compl. VM1, 12kV, 1250 A) 17
Test Arrangement and Measurement Points for Temperatures and
Resistances of the Busbars 18
Measurement Points for Temperatures and Resistances of the Feeder Pane! 2 19
Measurement Paints for Temperatures and Resistances of the Feeder Panel 4 20
Measurement Points for Temperatures of the Circuit-Breaker Poles Panel 2 21
Measurement Points for Temperatures of the Circuit-Breaker Poles Panel 4 22
Measurement of the Resistance of the Main Circuit before and after the
Temperature Rise Test 23
Temperature Rise Test 24 0 28
Photos of the Test Object (Photo 1 - Photo 9) 291033
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Reg.-Nr.
DAT-P-032/93

ABB Calor Emag
L.aboratories

TEST REPORT No.

Issued by an Accredited Laboratory
corresponding to EN 45001

HZ 147 E 10

Test Cbject:
Type:
Manufacturer:
Serial-No,:
Drawing No.:

Technical Data of Test Object

Switchgear — Feeder Pane! 1
Ratings assigned by the manufacturer

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

Rated frequency

Rated normal current of bushar
Rated normal current of feeder

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

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

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

Max. ambient air temperature

Year of manufacture:
12 kV
75 kv
28 kV
50 Hz
2500
2000
31.5
3
air f vacuum

- kPa
- kPa

40 =C

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

Essential characteristics and installed devices:

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

Metal-clad air-insulated switchgear panel with vacuum circuit-breaker type VD4P
Z51.2

ABRB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
7550027/2011/00 (switchgear)
GCEBQ10452R0111

2000

Current transformer;

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

Voltages Frequency | Sort-time withst. current |Peak withstand current
12/28/975 kV 50 Hz 31.5kA/3s B0 kA

Serial Nos. L1 166472 L2 167473; L3 166474

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

Core2 2000/ 5 A; 15 VA, 5P 10

Date of receipt of test object: 19" May 2000
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Reg.-Nr.
DAT-P-032/93

ABB Calor Emag
Laboratories

TEST REPORT No.

Issued by an Accrediled Laboratory
corresponding to EN 45001

HZ 147 E 10

Technical Data of Test Object

Switchgear — Feeder Panel 2
Ratings assigned by the manufacturer

Test Object:
Type: 751.2
Manufacturer:
Serial-No.: 7550027/2012/00 {switchgear)
Drawing No.! GCEB010452R0112
Rated voltage

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

Rated frequency

Rated normal current of busbar
Rated normal current of feeder

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

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

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

Max. ambient air temperature

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

Year of manufacture:

12
75

- kv
28

50 Hz

2500
2500

80
31.5

air / vacyum
- kPa
- kPa

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

Essential characteristles and installed devices:

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

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

2000

Current transformer:

Manufacturer Type Year of manufacture Insutation class
WIRGES GmbH ASS 12-20  [2000 E

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

Serial Nos. L1 166479 L2 167480, L3 166481

Core 1 2500/ 5 A:; 15 VA, accuracy class 1

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

Date of receipt of test object: 19" May 2000
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¢ sa..  ABB Calor Emag

}-<>[32 Laboratories
Reg.-Nr.

DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switchgear — Feeder Panel 3
~ Ratings assigned by the manufacturer

Test Object: Metal-clad air-insulated switchgear panel with vacuum circuit-breaker type VD4P
Type: Z81.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Garmany
Seriai-No.: 7550027/2007/00 (switchgear) Year of manufacture: 2000
Drawing No.: GCEB010452R0103

Rated voltage 12 kv (

Rated lightning impulse withstand voltage 75 kv

Rated switching impulse withstand voltage - kV

Rated power frequency withstand voltage 28 KV

Rated frequency 50 Hz

Rated normal current of busbar 2500 A

Rated normal current of feader 1600 A

Rated peak withstand current 80 KA

Rated short-time withstand current 31.5 kA

Rated duration of short-circuit 3s

Insulating medium air f vacuum

Rated functional pressure (abs. 7 20°C) - kPa
Minimum functional pressure (abs. / 20°C) - kPa

Permissible values for internal arc faults:

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

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

Essential characteristics and installed devices:

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

Current transformer:

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

Voltages Frequency | Sort-time withst. current | Peak withstand current
12/28/975 kV 50 Hz 31.5kA/3s B0 kA

Serial Nos. L1 166458 L2 167459; L3 186460

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

Core 2 1600/5 A, 15 VA, 5P 10

Date of receipt of test object: 19" May 2000
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BIE At ABB Calor Emag

Rat

p2FRR  Laboratories

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E10 Sheet 6
issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switchgear — Feeder Panel 4
Ratings assigned by the manufacturer
Test Object: Metal-clad air-insulated switchgear panel with vacuum circult-breaker type VD4P
Type: Z51.2
Manufacturer:  ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7550027/2003/00 (switchgear) Year of manufacture: 2000
Drawing No.: GCE8010450R0101
Rated voltage 12 kV
Rated lightning impulse withstand voltage 75 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage _ 28 kv
Rated frequency 50 Hz
Rated normal current of busbar 2500 A
Rated normal current of feeder 630 A
Rated peak withstand current 80 kA
Rated short-time withstand current - 31.5 KA
Rated duration of short-circuit 3 s
Insulating medium air / vacuum
Rated funciional pressure (abs. / 20°C) - kPa
Minimum functional pressure {abs. / 20°C) - kPa
Permissible values for interna} arc faults:
Peak current 80 kA
Short-time current 31.5 kA
Duration of short-circuit 18
Max. ambient air temperature 40 °C

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

Essential characteristics and installed devices:

In order to generate the power fosses of the 630 A current transformers a heat power of 5 W was feeded to
each ¢.t.. The heating resistors wers adhered on the surface of each c.t.

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

Current transformer:

Manufacturer Type Year of manufacture insulation class

ABB EJF Czech Republic [TPU43.11 | 2000 E

Voltages Frequency | Sort-time withst. current | Peak withstand current
12/28/95 kV 50 Hz 31.5kA/3s B0 kA

Serial Nos. L1 957055 L2 957058; L3 957057

Core 1 ‘ 1250/ 5 A, 15 VA, accuracy class 0.5

Core 2 1250/ 6 A; 15 VA, accuracy clasg 5P

Date of recelpt of test object: 19" May 2000

595




ABB Calor Emag g
Laboratories Ak =§ Es

| Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 7

lssued by an Accredited Laboratory
corresponding to EN 45001

Technical Data of Test Object

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

Test Object: Vacuum circuit-breaker (draw-out unit)
Type: VD4P 1220-31
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serfal-No.: 7007054/4001/00 Year of manufacture: 2000
Drawing No.: GCE7000162R 1173 {circuit-breaker)
Vacuum interrupter:  Type: VG4-S L1: No. 1115, L2: No. 11186, 1.3: No. 1117 (
Drawing No.: GCE7005745R0122 (pole part) )
Rated voltage ' 12 kV
Rated lightning impulse withstand voltage 75 kv
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 28 kv
Rated frequency 50 Hz
Rated normal current 2000 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 31.5 kA
D.C. component 30 %
Rated short-circuit making current 80 kA
Rated transient recavery voltage:
Peak value 206 kv
Rate of rise 0.34 kVius
First-pole-to-clear-factor 1.5 .
Rated operating sequence 0-0.3 s -CO-3 min-CO :
Arc extinguishing medium vacuum (
Rated pressure / Minimal pressure (20 °C) - ka )
Insulating medium
Rated pressure / Minimal pressure (20 °C) - kPa
Driving mechanism
Rated pressure / Minimal pressure (20 °C) - KPa
Number of poles 3
Number of units per pole 1
Rated opening time <45 ms
Rated closing time approx. 60 ms
Rated voltage of trip coil 220 v-DC
Rated voltage of closing coil 220 v-DC
Rated supply voltage 220 Vv-DC
Rated frequency of supply voltage - Hz

Further specifications:

Max. ambient air temperature 40 °C

Essential characteristics:
The breaker was switched off and in disconnecting position dufing the test.

Date of receipt of test object: 19" May 2000 -

e
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Reg.-Nr.
DAT-P-032/83

Deutecher
. Akkraditarungs

Laboratories

ABB Calor Emag

TEST REPORT No.

Issued by an Accredited Laboeratory
corresponding to EN 45001

HZ 147 E 10

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

Vacuum interrupter:

Drawing No.:

Technical Data of Test Object

Switching Device — Circuit-Breaker in Feeder 2
Ratings assigned by the manufacturer

Vacuum circuit-breaker (draw-out unit)

VD4P 1225-31

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

7007054/4005/00

GCE7000162R01178 (circuit-breaker) P=275
Type: VG4-S L1: No. 1172, L2: No. 1173, L3: No. 1110

GCE7006745R0122 (pole part)

Rated voltage

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

Rated normal current

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

Max. ambient air temperature

Essential characteristics:

Date of recelpt of test object: 19" May 2000

12
75
28
50
2500

80
31.5
3
315
30
80

208
0.34
1.6

Year of manufacture: 2000

%
kA

KV
KVips

0-0.3 5 ~C0O-3 min-CO

vacuum

3

1

<45
approx. 60
220

220

220

40

kPa
kPa

kPa

ms
ms
V-DC
V-DC
V-DC
Hz

*C
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ABB Calor Emag

3 Akkreditanungs
" Rat
<=3 Laboratories
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 9
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker in Feeder Panel 3
Ratings assigned by the manufacturer
Test Ohject: Vacuum circuit-breaker (draw-out unit)
Type: VD4P 1216-31
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Serial-No.: 7007054/4004/00 Year of manufacture: 2000
Drawing No.: GCE7000162R 1172 (circuit-breaker) P=210

Vacuum interrupter:

Drawing No.:

GCE7005745R0122 {pole part)

Rated voltage

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

Rated normal current

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

Max. ambient air temperature

Essential characteristics:

The breaker was switched off and in disconnecting positi

w the test.

Date of receipt of test object: 19™ May 2000

Type: VG4-S L1: No. 1126, L2: No. 1109, L3: No. 1125

-20.6
0.34
1.5

kv
kVius

0-0.3 5 ~C0O-3 min-CO

vacuuam

3

1

£45
approx. 60
220

220

220

40

kPa
kPa

kPa

ms
ms
V-DC
V-DC
V-DC
Hz

°C
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DAT-P-032/93 TEST REPORT No.

lssued by an Accredited Laboratory
corresponding to EN 45001

HZ 147 E 10 Sheet 10

Technical Data of Test Object

Switching Device ~ Circuit-Breaker in Feeder Panel 4
Ratings assigned by the manufacturer

Test Object: Vacuum circtit-breaker (draw-out unit)

Type: VD4P 1206-31

Manufacturer: ABB Calor Emag Mittelspannung GmbH, Ratingen, Germany

Serial-No.: 7006082/4002/99 Year of manufacture: 1999
Drawing No.: GCET7002291R0150 (circuit-breaker) P=150

Vacuum interrupter: Type VG4-S L1: No. 55830, L2: No. 55838, L3: No. 56820

Drawing No.: GCE7003979R0104 {pole part)

Rated voltage

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

Rated frequency
Rated normal current

Rated peak withstand current

Rated short-time withstand current

Rated duration of short-circuit

Rated short-circuit breaking current

D.C. component

Rated short-circuit making current
Rated transient recovery voltage:

Peak value

Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing madium

Rated pressure / Minimal pressure (20 °C)

insulating medium

Rated pressure / Minimal pressure (20 °C)

Driving mechanism

Rated pressure / Minimal pressure (20 °C)

Number of poles

Number of units per pole
Rated opening time

Rated closing time

Rated voltage of trip coll
Rated voltage of closing coil
Rated supply voltage

Rated frequency of supply voltage

Further specifications:

Max. ambient air temperature

Essential characteristics:

Date of receipt of test object: 19" May 2000

206 kv
0.34 kVipus
1.5
0-0.3 s ~C0-3 min-CO
vacuum
- kPa

- kPa

- kPa
3
1
<45 ms
approx..60 ms
220 vV-BC
220 V-DC
220 V-DC
- Hz

40 =C
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Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 147 E 10 Sheet 11

Issued by an Aceredited Laboratory
corresponding to EN 45001

List of Drawings

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

at the client.

Drawing no. Description (

GCEB8010452R0112 index 00 | Switchgear 12 kV, PW1000
GCE8010450R(101 index 00 | Cubicle 12 kV, <1000 A; T. 650
GCE7000162R1178 index 00 | Einschub fir ZS1.2, VD4-P
GCE7002291R0150 index 00 | Draw-out VD4P 12/17.5 kV. 781.2
GCE7005745R0102 index 05 | Pole compl. VM1 12 KV, 2000 A
GCE7003979R0104 index 05 | Pole compl. VM1 12 kV, 1250 A
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TEST REPORT No. HZ 147 E 10

Issued by an Accredited Laboratory
corresponding to EN 45001
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Laboratories
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corresponding to EN 45001
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ABB Trasmissione & Distribuzione S.p.A.
Unitd operativa Sace T.M.S.

Via Friul
R (BG)

Italy

Tel.: 0039.035.395111
Fax: 0039.035.385874

E —mail: sacetms.tipm(@it.abb.com

Internet : /iwww.abb.com

TYPE TEST DOCUMENTATION No. 100087_C Page 1/1

Apparatus:

type VD4/P 12.25.31 p=210

identification:

Performances:

Rated voltage :
Rated lightning impulse withstand voltage :
Rated power-frequency withstand voltage :

Rated frequency :

Rated normal current (busbar) :
Rated normal current (tee-off) :
Rated peak withstand current :
Rated short-time withstand current :
Rated duration of short circuit :

Metal-clad switchgear type ZS1 rel 1.2 with vacum circuit-breaker

1VCP0000138-Fev.- en-Technical catalogue-2003-04

12
75
28

2500
2500

63

31.5

Test reports verifying rating assigned by the manufacturer:

kV
kV
kV

50-60 Hz
A
A
kA
kA
s

3

capacity test

Performances Test according to Test reports
No. Issued by
Dielectric test IEC 60298 0016 Ra | PEHLA High-power
Subclausole 6.1 | aboratories
Temperature-rise test IEC 60298 HZ 147 E10 | PEHLA High-power
Subclausole 6.3/6.4 Laborafories
Short-time and peak [EC 60298 MP— CESI Laboratories
withstand current test Subclausole 6.5 A41010735
Mechanical operation IEC 60298 0020 Ra | PEHLA High-power
and interlock test Subclausole 6.102 Laboratories
Internal arc test IEC 60298 HZ 146 1.02 | Calor Emag
Annex AA Laboratories
Mechanical operation IEC 62271-100 0317_2 Ra | PEHLA High-power
test subclause 6.101.2 Laboratories
Making and breaking IEC 62271-100 0303 Ra | PEHLA High-power
subclause 6,106 Laboratories

'ABB T&D Unit3 operativa SACE T.M.5. Laboratories Dalmine are accredited according UNJ CE1EN ISONEC 17025 by SINAL under Reg. No. 0253
ABB Calor Emag Laboratories Ratingen are accredited according UNECEl EN ISOANEC 17025 by DATech under Reg. No. DAT-P-032/83
PEHLA Higth-power Laboratories are accredited accerding UNL CELETNZE".%(E.’:}ES?D} 7025 by DATech under Reg. No. DAT-P-032/93 and certificate D-

CES| Laboratories Milano are accredited according UNI CEIEN ISDAEC 17025 by SINAL under Reg. No. 030

Date of issue:
04/07/05

ABB T&D Unita operafiva Sace T.M.S. is accreditated by DET NORSKE V

No. CERT-07978-2001-AQ-MIL-SINCERT/B according to |SO 9001,

EBH{AS QUALITY

Development Dept.
G.M. Cravanzola p

N
CER;IFF E Qua er Certlf
i h‘l Jiq;

643



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

Rated lightning impulse withstand voltage :

ia Frjuli 4 Tel.: 0038.035.395111
| 24044 - Dalmine (BG) Fax: 0039.035.395874
ﬁ E — mail: sacetms.tipm @it.abb.com
Intemet: /iwww.abh.com
TYPE TEST DOCUMENTATION No. 100089_C Page 1/1
Apparatus: Metal-ctad switchgear type ZS1 rel 1.2 with vacuum circuit-
breaker type VD4/P 24.12.20 p=275

ldentification: 1VCP0000138-Rev.-,en-Technical catalogue-2003-04
Performances: Rated voltage : 24

125

Rated power-frequency withstand voltage : 50
Rated frequency :

Rated normal current (busbar) :
Rated normal current (tee-off) :
Rated peak withstand current :

1250
1250
63

Rated short-time withstand current 20

Rated duration of short circuit :

kV
KV
kV

50-60 Hz
A
A
kA
kA
S

3

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 6.1 Laboratories
Temperature-rise test IEC 60298 HZ 236 E06 | 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 IEC 60298 MZ 235 A01 | Calor Emag
and interlock test Subclausoie 6,102 Laboratories
Internal arc test IEC 60298 HZ 235 L02 | Calor Emag
Annex AA Laboratories

Mechanical operation IEC 62271-100 0311 Ra | PEHLA High-power
test subclause 6.101.2 Laboratories

Making and breaking IEC 62271-100 0511 Ra | PEHLA High-power
capacity test subclause 6.106 laboratories

ABB T&D Unita operativa SACE T.M.8. Laboralories Dalmine are accredited according UNI CE1EN ISONEC 17025 by SINAL under Reg. No, 0253

ABB Calor Emag Laborataries Ratingen are accredited according UNFCE! EN 1SO/I

EC 17026 by DATech under Rey. No, DAT-P-032/93

PEHLA Higth-power Laboratories are accredited according UNI CELE{% é%gl})Es_Col 7025 by DATech under Reg. No, DAT-P-032/93 and cerlificate D-
CES! Laboratories Milano are accredited according UNI CEI EN ISOEC 47025 by SINAL under Reg. No, 030

Date of issue:
04/08/16

Development Dept.
G.M. Cravanzola

AN

ABB T&D Unita operativa Sace T.M.S. is accreditated by DET NORSKE VERITAS CT

No. CERT-07978-2001-AQ-MIL-SINCERT/B according to 1SO 2001,
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ABB TpancmucuoHe & OQuctpubysmone C.n.A.
Yuuta OnepatuBa Cauve T.M.C.

Bua ¢puynu 4 Ten.: 0039.035.395111

124044 — JanmuHe (BG) dakc: 0039.035.395874

ATanus E —mail: sagetms tipm@it.abb.com

wirepHet ; ivww.abb.com
Sy
NPOTOKOJ 3A TUMOBU U3NUTAHUA No. 100089_C CTPAHUM 1/1
SN
Apparatus: KPY tun Z81 uan. 1.2 ¢ BakyymHeH npekbesad Tun VD4/P

24.12.20 p=275

HMaentudurkauua:  1VCP0O000138-Rev.-,en-TexHurecku Katanor-2003-04

MapameTpu: HoMUHaAHO HanpeXeHue; ) 24 kv
Hom. U3abpikaHo MMNYAcHo Hanpemedue: 125 kv
Hom. Uagbpako Hanpexenve ¢ 50Hz: 75 kV
HomuHanHa yectora; 50-60 Hz
HomuHa/eH TOK Ha WnHaTa: 1250 A
HoMKHaIEH TOK Ha OLIMHOBKATA: 1250 A
Hom. Usabpian TOK, NMKOBA CTOMHOCT: 63 kA
Hom. UaabpiaH KpaTKOBpemMeHeH TOK Ha K.C.. 20 kA
Hom. NpoabAXKKTENHOCT Ha K.C.. 3 S
Test reports verifying rating assigned by the manufacturer:
ManurTaHuA Tecr curaacHo TectroB NpPoTOKOA
cTaHAapT No. WapapeH ot
AUEREKTPUYEHH U3NUTAHUA IEC 60298 0045 Ra MEX/IA BUCOKO-MOLLHOCTHU
- Subclausole 6.1 nabopatophu
TecT ¢ NoBMWABaHE Ha [EC 60298 HZ 236 EOG { ABE Kanop Emar Nlabopatpuu
Temneparypara Subclausole 6.3/6.4
Tect 3a KpaTKoBpemeHeH T.k.c. 1| IEC 60298 HZ 235 FO1 | ABE Kanop Emar flaGoparupun
MUKOB T.K.C. Subclausole 6.5 8 naboparopua CESI Naé.
MexaHuuHa pabora M TecT [EC 60298 MZ 235 AC1 | ABE Kanop Emar laBopatupun
33 GNOKMPOBKM Subclausole 6.102
TecT 33 BbTPELIHA Abra IEC 60298 HZ 235102 | ABE Kanop Emar NaBopatupuu
Annex AA
Tecr 3a mexaHuyHa pabota IEC 62271-100 0311 Ra NEX/TA BMCOKO-MOILHOCTHY
subclause 6,101.2 naGopartophu
Tect 3a cnocoBHocT 3a u3kA. Ha | [EC 62271-100 0511 Ra NEX/IA BMCOKO-MOIWHOCTHK
T.K.C. W BIJI. BLPXY T.K.C. subclause 6.106 nabopatopuu

FaGoparcpuata Ha ABB Till Yhwra Onepamiiea CAYE T.M.C. 6 rp. Bansuie e axpeautipata chrnacto UN CELEN [SOAEC 17025 or SINAL c pervoTpauonen
Homep Reg. No, 0253
NaBoparopunata Ha ABE Kanep Emar & rp. Patutired, lepMakua e axpeguTupatia cutnacho UNI CE|EN ISO/IEC 17025 or DATech nop perucTpaumonen HoMep No.
DAT-P-032/93
Bitcoko-MouocTHiTe naGopatopuu TIEXTIA ca akpeguTpany coriacio UNI CEI EN ISOAEC 17025 or DATech ¢ pericTpauitonen Homep No. DAT-P-032/93 u
ceptudukar O-NA-12072-08-01
YE3W NaBoparopun Munato ca apeautipari cenacio UNI CETEN ISGEC 17025 or SINAL ¢ pervetpatieHed Hotep Reg, No, 6030

IaTta Ha usnagaqe: Otaen sa PaseoiliHa geliHocT
04/09/16

.M, TpasaH3ona i

A\
ABB T&D Unita operaliva Sace T.M.S. is accreditated By DET NORSKE VERITAS QU Iaﬁ f;ﬁ IF erhﬁcate Y 100
No. CERT-07978-2001-AQ-MIL-SINCERT/B according tQ 1509001 i < ¥
ey

NPT e e 4 7 4 i S )



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

Test Report

e

Report No.: 0311 Ra Copy No.: 1 Contents; 24 Sheels

~ Equipntent under test; Vacuum circuit-breaker type VD4 24.12.20
Manufacturer:
Glreuit-breaker: ABB SACE T.M.S. S.p.A., 4 ~ 24044 Dalmine (BG), italy

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), ltaly (
Testing station: PEHLA - Testing Laboratory Ratingen '
Date of test: 03" February 2003 — 24™ February 2003

Applied test specifications:

IEC 62271-100, 1% Ed, 2001-05, clause 6.101.1 and 6.101.2
IEC 60694, Ed.2.2, 2002-01

Tests performed:

In accordance with the requirements of class M2, 10 000 mechanical operating cycles without voltage on
or current In the maln clrcuit were carrled out with the vacuum circuit-breaker of type VD4 24,1220 o
demonstrate the mechanical reliability.

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

GESELLSGHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Technical Committes

} Mannheim, 24™ February 2003 Z‘

i / / b:z '

! : e, \'A . - % s
3 ;4"
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The test results relate only to the ltems tested.

, A AP
: Without a written permission of PEHLA it is not allowed to milke reprodu}tx_ ; E}&Q#&C«J Ef!!;ljg HA

: document. Copying the cover sheet accompanied by shest 2 ahd the shasts mentioned here is. . e
: an exceplion.
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i EERBEE]  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPROEUNGEN | |

& ReporiNo: 0311Ra Sheet 2

Accreditadon

The PEHLA-Testing Laboratory Ralingen has been approved by the DATech (German accreditation body for
techpologyiaccording 1o DIN EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
engineeﬁyqﬂipment (Registration-No. DAT-P-032/93).

to DIN EN ISONEC 17025 PEHLA states the following:

The accreditalion of the PEHLA-Testing Laboratory or any of its test reports by themselves in no way constitute
or imply product approval by DATech or any other body,

- If someone refers fo a test in an accredited PEHLA-Testing Laboratory this reference shall include the
accreditation body, 1.e. DATech, the relevant scope of the accreditation and the appropriate registration number.

STi.Member

PEHLA is foundation-member of the Short-Circulf Testing Liaison (STL) which has been founded in March 1959.
STL. is a forum for the international 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 1982 by EOTC as agreement group.

B ey sty

PEHLA-Documents

= A Ceriificate )

is issued for typa tests which have successfully been canied out in full compliance with the relevant specifications or
standards and STL Guides valid af the fime of the test.

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

A Test Document

is issued for parts of type fests which have successfully been carrded out in full compliance with the relevant
specifications or standards and STL Guides valid af the fime of test.

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

R B T T i

Ly

:
: A Test Report

¢ is Issued for all other tests which have been carried out according to specifications, standards or “PEHLA-Richliinien"
: (PEHLA Guides) and/or dients insiructions.

. Similariy, this test report contains all test results, details of the conditions under which the tests were carried out, also
: details refating to the behaviour of the equipment during fest, and its condition affer the tests.

i

7 :';;Addresses:
() office: PEHLA-Geschafisstelle
TE Hallenweg 40
£ 68219 Mannheim; Germany

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

N

Manufacturer:  ABB SACE TM.S, S.pA. ABB Calor Emag Mitielspannung GmbH
Via Friuli Oberhausener Str. 33
4 — 24044 Dalmine (BG), italy 40472 Ratingen, Germany

Client: ABB SACE T.M.S. S.pA.
Via Friul
4 - 24044 Dalmine (BG), ltaly
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0311 Ra Sheel: 4

hat List of Test Participants

 Réb ééentaﬁves of the Test Committee: ' \
PEHLA-~Testing Laboratory Mannheim \
oM U, Koster PEHLA-Testing Laboratory Ratingen
! Test Operator:
!
PEHLA-Testing Laboratory Ratingen E

PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen

‘ ( ) Representatives of the Client:
- Mr. S. Magoni ABB SACET.M.S. S.p.A, ltaly
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Sheet:\ 5
Technical Data of Test Object

Switching Device - Circuit-Breaker
Ratings assigned by the manufacturer

Vacuum circuit-breaker
VD4 24.12.20

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

: “vacuum Interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany

! Serial-No.: ADO0003052 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
Didwing No.: GCE 7004730R0105 (pole part)

g # Rated voltage 24 kV
. Rated lightning impulse withstand voltage 125 kV
% - Rated swifching impulse withstand voltage - kv
g Rated power frequency withstand voltage 50 kv
3 Rated frequency 50 Hz
& Rated normal current N 1250 A
% Rated peak withstand current 50 KA
g Rated short-time withstand current 20 kA
¥ Rated duration of short-circuit 3s
;§ Rated short-circuit breaking current at 12 kv 20 kA
% D.C. component 30 %
i Rated shori-circuit making current at 12 kv 50 kA
: Rated transient recovery voltage:
; Pesk value 206 kV
i Rate of rise 0.34 KVips
z *  First-pole-to-clear-factor 1.6
g Rated operating sequence 0-0.38-CO-3min-CO
2 Arc extinguishing medium vacuum
5 Number of poles 3
: Number of units per pole 1
Rated opening time <45 ms
: Rated closing time approx. 60 ms
; Rated voltage of frip coll 110 V-DC
E Rated voltage of ¢losing coil 110 V-DC
3 Rated supply voltage 220 V-DC
i Rated frequency of supply voltage - Hz
£
:
i
%
g

-Essential characteristics and installed devices:

, ‘}The circuit-breaker was not equipped with the auxiliary switch BS2 for the spring-charged-signal,
#Motor Drive Type 701 921/803, Serial No. CA2 7GL 02 C {EL1).

it et

el

Date of receipt of test object: 3™ February 2003
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fiufacture

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUWNGE

List of Drawings

‘manufacturer has guaranteed, that the equipment submitted for test has been

d in full accordance with the following drawings. PEHLA has verified that
4o drawings adequately represent the equipment tested. These drawings have been
faped and signed by PEHLA representalives and are kept

.wiih the test documents at the test laboratory.
at the client.

Qeet:

rawings contained in this document ase identical with the checked, stamped and

Revision

Title

Additional remarks |

M5234
02~10-10

Vacoum Circuit Breaker
Type VD4 24KV 630-1250A

included in test report

A3,

50538
02-12-13

Assieme Comando .
Operating Mechanism Assembly

Included in test report

YGCET0

02

Pol vstt VD4P 24kV 1250A
Pole complete VD4P 24KV 1250A

included in test report

Ass. molle di ch. com. EL1

Assieme commando EL1

Z750R0104

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

" GGE700

-

S R R P R i

kst
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Sheetl:

Details on Performance of the Test

“ance test, the following electrical and mechanical data were determined by e
=2 the circuit-breaker and its auxiliary systems: S

iing time (5 times *)
pread between units of one pole - not applicable
W :Spread between poles (5 times *)
L% time of the motorized operating mechanism (5 times *)
Siption of the motorized operating mechanism (5 times *)
heurption of the tripping devices (5 times *)
liration of opening and closing command impulse
ightness
ST 3ansities or pressures - not applicable
ZJaistance of the main cireuit (5 times *)
ie-travel chart (5 times *) ;
ther important characteristics
contact travel
check of vacuum of interruplers
rification of the rafed operating sequence (refer to clause 6.101.2.5 a))
4mbient atmospheric conditions .

‘su_e_c'iUent endurance test comprising 10 000 mechanical operating cycles was structured
s and carried out five times:

500 6perating cycles with operating sequence C-90s-0-90 satthe minimum supply voliage
: ..of closing and opening devices and motorized operating mechanism and the minimum pressure
% - for operation

] . 500 operating eycles with operating sequence C-90s-0O - 90 s atthe rated suppiy voltage of
§ closing and opening devices and motorized operating mechanism and the rated pressure for
3 - ’igpe_ration

. 500 operating cycles with operating sequence C~90s-0 - 90 sat the maximum supply
gg_[gqge of closing and opening devices and motorized operating mechanism and at the
aximum pressure for operation

{4‘:;.{:5?5Persiting oycles with operating sequence C - 90 s - O - 300 ms - CO - 270 s at the rated

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

".gz'ndurance tes}, the measurements caried ouf before t
gain for comparison. Check, whether the travel characteristici|fell within the envelope curves,

(I P 117
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Sheely, 11

fo (opening) tc (closing)
voltage of closing and UV 0.7x 1.0x |[1.1x ]0.85x(1.0x {1.1x
: Ua=110VvDC Ua {Ua (Ua |Ua Ua |Ua

80.4 1531|504 | 723 | 66.0 | 63.3
798 | 534 1501 | 723 | 663 | 63.3
nuiti supply voltage tims] |79.8 | 534 {501 | 72.3 | 66.0 | 63.3
ed supply voltage
SximLm supply voltage 7908 | 5345011 723 | 66.0 { 63.6

; 804 | 534|501 | 72.3 | 66.0 | 63.3

|n-:;'e--s;§é§'gdsfaetween the breaker poles on closing and on opening of the circuit-breaker
tred to'< 2 ms.

Measured,during the 5 x GO operations
& fgﬁ_f'_"jn'eminimum supply voltage
2 atthe rated supply voltage

-~ at the maximum supply voltage

charging time current consumption power consumption (
after O-C operation [A] [W]
Es]

3.57|3.71 3.7113.7813.71[0.2510.97;0.98]0.98[0.97| 178 ; 181 | 183 | 183 | 181

2.9413.0012.9412.9612.07|0.08|098|0.96|0.09{098] 218 [ 216 { 211 | 218 | 216

v [2.591254|2.53]|2.53(2.50|1.00]0.69]0.99|0.9810.97 [ 242 | 240 | 240 | 237 | 234

N
B g
E ) i 1




of the trip

ping devices:

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet;

Sted supply voltage
o ’j”imum supply voltage
- Shonireleass ONYC Shunt-release OFF YO1
140 V DC 110V DC
;—--_%U s 124 | 1.24 {124 | 124|124 ] 090|092 | 092 | 0.02 | 0.92
,“’ﬂt "tedsuppsy 152 | 186 | 152 | 152 | 152 | 1.24 | 1.20 | 1.20 | 1.24 | 1.20
1681 17211721172 | 168|136 1.36 | 1.36 | 1.36 | 1.36
Shunt-release ON YC Shunt-release OFF YO1
746 | 75.0 | 74.7 | 74.7 | 74.7 | 80.7 | 80.1 | 804 .| 84.9 | 804
705 | 696 | 69.3 | 60.3 | 69.3 | 54.9 | 548 | 54.9 | 549 | 54.9
impulse’at maximum | 67.2 | 67.2 | 67.5 | 67.5 | 67.5 | 52.6 | 6522 | 622 | 51.9 | 52.2

:_fsupbly-f\roltage [ms]

[

|

Si

i

l
I

0 AN

- T T
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L2
pg2

L3
gl

16.6 l 16.6 ] 16.6' 16.6 [ 16.6

17.1 } 17.2 | 17.2 | 17.2| 17.2

L2
uQ

1.3
P

’16.6[ 16.6 , 16.6 | 16.6 I 16.6

1721172172 173172

L2
HE2

L3
EQ

166766166 166]16.7

17.2| 17,2| 17.2| 1?.2| 17.2

Vgt

Ve

| L2 118]1.365

0.97

: L1 12 L3
Total Travel mm] | 150 | 150 | 15.1
Cont.-travel [mm] 11.3 1.3 11.2
Contact—spnng

tavel [mm] 87 | 37 | 389

De

teck of vacuum of interrupters:

ok

dtion of the rated operating sequence:
0-3min-CO at rated voltage ok
ibient a!mospherw conditions:

4™ February 2003, ambient air temperature: approx. 22°C

r.:...

PR

A R

Aom the measured mechamcat time trave! charts are in the allowable limits of
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ViEas ﬁngj?.QmL Insulated coupling rod in phase 1.2
%gﬁfjng speed measured: Ve = 0.97 m/s at U = 1.0 x Ua
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Measa}rement of the operating speed before the mechanical endurance test
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Sheet: 16

fo1 (opening)

te (closing)

0.7x

UM |

1.0%
Ua

1.1x
Ua

0.85
x Ua

1.0x {1.1x
Ua Lla

tIms] | B2.2

53.7

50.4

72.0 | 66.0 | 63.0

t{ms] | 79.5

53.7

50.4

72.9 | 66.3 | 63.3

t[ms] | 78.0

534

50.4

720 1666 | 64.2

tims] | 786

53.7

50.7

72.9

et

66.6 | 64.0

“Ts‘)f“éad tween the breaker poles on closing and on opening of the circuit-breaker

charglng time for O1-C{s]

U=085xUa | U=10xUa U=11xUa
=187 VDC =220V DC =242V DC
3.64 2,99 2.47

3.87

3.12

2.68

3.80

3.06

2.69

3.81 3.03 2.66

Total Travel
mm]

14.8
14.7
147
14.7

Number of operatlons 4000 '
’ ﬁ?n'iagrfof operatlons 6 000

RO PAAA




Sheet:

to (opening) 1. (closing)
UM 0.7x 11.0x |1.1x 1085 x[1.0x {1.1x

Ua Ua Ua Ua Ua Ua
i@ ? 80.1 555|507 | 735 | 675 | 63.3
e GO operations 79.8 | 540 510 735 { 675 | 633
e ﬁﬁgméﬁupéfy voltage tims] {80.1 | 552 ]516] 735 | 663 | 639

cdishpr, oltage

e 79.8 1 54.0 | 51.0 | 741 | 666 | 63.9
79.2 | 53.4 | 507 | 72.0 | 675 | 642

i
el

ms.

o

.

YIS IR
i

%%tween the breaker poles on closing and on opening of the circuit-breaker

charging time
_ after O-C operation

is]

[A]

current consumption

power consumpfion

[W]

3.78|3.80|3.86|3.83§0.93/0.92{0.95

0.94

0.

93

174

172

178 | 176

174

2.86(2.8312.90|2.93[0.94]0.93]|0.92

0.94

0.

95

207

205

202

207

208

2.71{269|2.65|268]0.90|0.960.96

0.85

0.

96

218

232

232

230

232

7
(o e O
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-+ GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Shéet; 18
Shunt-release ON YC Shunt-release OFF YO1
g 110V DC 110V DC
e
pagmnimur 124 | 128|128 1 1.28 | 1.28 | 0.02 | 0.92 | 0.2 0.92 | 0.92
voltage ‘A
fatraEd SuBPly | 456 | 452 | 152 | 152 | 152 | 120 120|120 ) 120 | 1.20
472 4721172 | 172 11721 136 | 1.36 | 1.36 | 1.32 ) 1.32
d closing command impulse:
a}t‘ig@m}s'
e
Shunt-release ONYC Shunt-release OFF YO1
A ‘s‘g"’%é ‘(.-'— in
Stisemtminimum | 759 | 762|762 | 768|753 | 79.8 | 79.8 80.1 | 79.8 | 79.2
ibplyivitage [ ms ]
urationtof.,command
Jimplise atrated supply { 71.4 | 71.4 | 699 | 705 | 711 567 | 55,5 | 570 | 555 | 54.8
oltage [ms ]
@@:&gj&;gm of‘command
Ampulse atmaximum | 67.8 | 67.8 | 68.4 | 68.4 ) 68.7 525 | 52.8 | 534 | 525 | 52.8
Supplyivoitage [ ms 1

& =

H

1

o A

G
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A AN ooty

mimtthT et

point: Insulated coupling rod in phase L2

Speed measured: Ve=093misatU=1.0xUa
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L1 L2

119}

L3

I

16.8 ] 16.9 | 16.9| 16.9 | i6.8

17.717.7 | 17.7 [ 17.7 ] 17.8

LZ
1119]

L3
1]

16.9 [ 17.0 | 16.9 ] 16.9 | 16.9

17.7 | 17.7| 17.7 [17.3 | i7.8

aximum supbiy voltage of

L1
e

12
pQ

L3
pQ

16.9 | 17.0 I 17.0 | 17.0 ] 17.0

17.7[ 17.7] 17.7| 17.7] 17.7

Vo

L

L2 1.12]1.25

0.83

L1 1.2 L3
tal Travel [mm} {146 14.6 14.7
Cont.ravel Imm] | 11.2 11.1 1.2
Contact-spring 34 | 35 | 35
travet [mm] :
Check of vacuum of interrupters;
G0 ok

v DC

ification of the rated operating sequence:
CO-3min-CO af rated voltage ok

hient atmospheric conditions:

2 4’“ February 2003, ambient air terperature: approx.

e

i‘i'

i ’;'f‘h‘* Ao
i A?f[}’

rom the measured mechanical time travel charts arg in the allowable limits of

22°C

M;
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sasuirement of the operating speed after the mechanical endurance test

Insulated coupling rod in phase L2

Iafiel the mechar

perating speed measured: V,

easuring point:

M
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echanical travel characteristic was recorded at the rated supply voltage before
est, All measured travel-curves fall within the limits of the two envelope curves
erize the allowable deviations from the reference curve.
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si_ ReportNo.:  p34q Ra Sheat:
{ Measuring Instrument Record
T,e-s@o.: 8002374_Mog
Test objebt: VD4 24.12.20
 Date of tjst: 03" Feb, - 24 Fap, 2003
' Test report No: 0311Ra
' Test operator: Mendorf / Schettler
[instrument [Ident.-no. Measuring Remarks
Microohmmeter ’ELK 001111 [20u07 200p0 Resistance measurement
MO2A 50
resistive trave| pick-up [ELK 001024 [5 kO Travel time measurement
type lino pot Ts 50 502
DM 7100 ELK 000466 {19 V/full scale
Transient memory S0usiword,;
channel 4 (12 bit)
| YEW-3063 ELK 000464 0.26 Viem-vernier
| Multi-pen 10 em/min, channel 4
II Slide caliper ryle LAE 002162 0 - 300 mm
Shunt 1.5A/150mv ELK 001044 [1.5a71 S0mv Current Measurement (y2/y3)
1 DM 7100 ELK 000466 *20/0.2 Vffull scale Operating time Mmeasurement,

Transient memory

YEW-3063
Multi-pen

e

Electronic time clock

igor 8F
Widar—\/acuum

{| Checker-Test device
BBC M2110

50 Hseciword/10ms/word
channel 1, 2, 3,8
(8 hit)

ELK 000464 Channel 1, 2,38,
0.25/1 Viem-calivemnier
10 cm/min
0-100s

ELK 001231 Charging time measurement

ELK 000389 [1A
DRU 000026 40/60kv DC

Motor current measurement
Vacuum-Checker—Test

ELK 000359 | 300 vVDC Voltage Measurement

[ Hygrometer Hygronom FEU 000022

-30°C - +50°C

femperature measurement

!
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{
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5, Deutscher

[ S ABB Calor Emag
LANTRR Laboratories

¥

Reg.-Nr. —
. DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 1
Issued by an Accredited Laboratory
corfesponding to EN 45001 Copy-No. 02e
Test Object 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) o 1600 A
Rated frequency f 50/60 Hz
Rated short-time withstand current lyy 25 KA .
Rated peak withstand current I 63 kA (
Rated duration of shori-circuit current tm 3 s
Rated short-clrcuit breaking capacity at 24 kV g 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen / Germany
Tests performed 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 interlocks 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 based on

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

Test Specification  |EC 60298/3rd. Ed./1990

Test Results All switching devices, the withdrawable part, the removable part and the
mechanical interfocks 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.

Test Date 07" September 2000
Client ABB Calor Emag Mittelspannung GmbH 40472 Ratingen / Germany
18" October 2000 o

Date of Issue 'f:?-\: Laboratory Manager Tést Engineer

Total Number of Sheets; 10 Sheets

“This test report refers exclusively 1o the object tested. ABB Calor Emag Laboratories Ratingen are acorey n accordifdito
ABB Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No. DAT - P - 03!
to DIN 1ISO 8001 by DQS vnder Reg. No, 373-03

With the exception of the cover sheet and any subsequent sheets mentioned thereon, this document may not be partly copied mihoulwnt n consent of ABB

Calor Emag Mitielsparnung GmbH Ratingen. 'ff:f ; '{\_ Vi

AR
ABRB Calor Emag Mittelspannung GmbH Ralingen Oberhausener.5tr33 + 49 {G) 21 02 121371
Mechanica!l Testing Laboratory D . 40472 R tjgg??ﬂ 'f' et + 49 fUl 21, \?2 121713
00 o il
[Z{u!r P Ui’zi'f’
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Deulscher

| Mieawns  ABB Calor Emag

DA Laboratories

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01
Issued by an Accredited Laboratory
corresponding 1o EN 45001
j Contents
Sheet
Test Report - Cover SNEBt ..ot 1
Test Results - Comments on Test ObJECt ..o 1
CONBILS 1rvoeeeveereereesssssuraeiesasem remeesier s s s s g s b AR I TSI L 2
1. Technical Data of Test ObJects ..o 3
Drawings: GCE 8010459 RO101 (ZS1.2 panel) oo 6
GCE 7000162 R1104 (Withdrawable vacuum circuit-breaker) ..7
GCE 7169312 R0118 (Earthing switCh) ..o 8
2. Test Location and SEf-UP e 9
3. Mechanical Operation Test ... 10

L]
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Deutscher
Akkreditierungs
Rat

ABB Calor Emag

#ZANRR Laboratories

AR EP EB
FRIEPEP

) Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 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 R0O101

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

iBf z,';i) L

°E3

i,
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%  Deutscher

o pwedatennss - ABB Calor Emag

fq Rat

A5 Laboratories AE.‘EHB
4

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

Issued by an Accredited Laboratory
corresponding to EN 45001

1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Withdrawahle vacuum circuit-breaker
Type: VD4 2420-25

Vacuum interrupter: VG4S

Manufacturer: ABB Calor Emag Mittelspannung GimbH
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 RO122

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 16 -
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s
Rated operating sequence 0-0,3s-C0O-3min-CO
Rated times of circuit-breaker:

- opening time <45 ms
- closing time approx. 60 ms

Number of poles 3
Number of units per pole 1

Date of receipt of test object: 24" August 2000

Ll
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Deutscher

é];l;rediiierungs ABB Calor Emag
Y ANRI | aboratories fn\E; E;

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 5
Issued by an Accredited Laboratory
) correspending 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 26 KA
Rated duration of short-circuit 3 s

Date of receipt of test object: 24™ August 2000
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