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Withdrawable circult-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circult-breakers far PowerCube modules /
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Withdrawable circuit-breakers for UniGear Z51 switchgear
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Withdrawable circuit-breakers for UniGear ZS81 switchgear
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Withdrawable circuit-breakers for UniGear Z$1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear Z51 switchgear
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Withdrawable circuit-breakers for UniGear Z51 switchgear
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Withdrawable circuit-breakers for UniGear ZS1 switchgear
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Withdrawable circuit-breakers for UniGear ZS1 switchgear
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Withdrawable circuit-breakers for PowerCube modules
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Withdrawable circuit-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for ZS8.4 switchgear
VD4/ZT8 531 303 52
TN} 1VCD0000S3 486
Ur 12 kY 45 o
)
Ir 830 A P
20 kA, [ ass ve [
]sc .............................
25 kA, 9 §
B, [y
( o § SE— 8
N n
[=3
&
<

584

55

S

87
231

Aty



Withdrawable circult-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for Z58.4 switchgear
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'VD4/258

Withdrawable circuit-breakers for Z58.4 switchgear

681
3 303 52
TN }1vCD00C0SS 638 e
ur 24 kV @v qsﬁp q P "m.a :
Ir A -
=] -
ise %3 [ ol © @ ]
| 8 2, .
2
) . - - n
D = H | A D)
0 2 s e
o I,
D o0 . .
e ] | <
() ey
- 195
) 380 53
840
o
3
ra_
Withdrawable circuit-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for Z58.4 switchgear 5
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Withdrawable circuit-broakers for Z58.4 switchgear
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Withdrawable circuit-breakers for 2588.4 switchgear
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Withdrawable circuit-breakers for UniSwiteh / UniMix switchgears
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Withdrawable circuit-breakers for UniSec switchgears
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Withdrawable circult-breakers for UniGear Z52 switchgear and PowerCube modules (36 kV)
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14. Product quality and environmental protection =

The apparatus are produced in compliance with the requirements of international standards for the quality management system
and environmental management system. In these fislds, the excellent level is proved by quality certificates according to I1ISO
9001 and by the EMS according to I1SO 14 001,

End of life of product

The ABB company is committed to complying with the relevant legal and other requlrements for environment protection
according to the 1ISO 14 001 standard.

The duty of company is to facilitate subseqguent recycling or disposal at the end of product life. During disposal of the product,
it Is always necessary to act in accordance with local legal requiremeants in force.

Methods of disposal

Disposal can sither be ¢arried out thermally in an incineration plant or by storing on a waste site.

RAW MATERIAL RECOMMENDED METHOD OF DISPOSAL

Metal materiat (Fe, Cu, Al, Ag, Zn, W, others) Separation and recycting

Thermoplasts Recycling or disposal

Epoxy resin Separation of metat material and the disposal of rest
Rubber Disposal :

Qil as dislectric {transformer cil) Dratning from equipment and further recycling or disposal
Packing material - wood Recycling or disposal

Packing material — foll Recycting or disposal
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For more Information please contact:

ABB S.p.A.

Power Products Division
Unita Operativa Sace-MV
Via Friuli, 4

[-24044 Dalmine

Tel.: +39 035 6952 111
Fax: +32 035 6852 874
E-mail: Info.mv@it.abb.com

\BB AG

Calor Emag Medium Voltage Products

Oberhausenaer Strasse 33

D-40472 Ratingen

Phone: +49(0)2102/12-1230, Fax: +49{0)2102/12-1916
E-mail: powertech@de.abh.com

www.abb.com

The data and illustratlons are not binding. Wa reserve the right to make
changes without notics In the course of technical development of the
product.

@ Copyright 2014 ABB. All rights reserved.
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1 .. ABB Calor Emag - 4B BB EP
A2 Laboratories FRAEPEP

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 1e
Test Object One feeder panel (1000 mm width) of metal-clad, air-insulated switchgear
type 251.2 equipped with a circuit-breaker type VD4P 2420-25 and an
earthing switch type EK8-ZS51-2406-275
Rated voltage U, 24 kV
Rated normal current busbar / tee-off I, 2500/1600 A
Rated frequency f 50/60 Hz
Rated peak withstand current Iy 63 kA
Rated short-time withstand current Ik 25 kA
Rated duration of short-circuit current tx 3s
Rated short-circuit breaking capacity at 24 kV e 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

Tests performed Three-phase peak withstand and short-time withstand current tests of the
main circuit and the earthing switch.
For further details see sheet-no. 2.

Test Specification  The tests have been carried out in accordance with the client's instructions.
Test procedure and test parameters were based on:
IEC 60694/2™ Ed./1096-05/Clause 6.6,
IEC 60298/3 Ed./1990-12/Clause 6.5,
IEC 60129/3 Ed./1984/Clause 6.5,
IEC 60056/4™ Ed./1987/Clause 6.5.

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

Test Date _ 14™ September 2000

Client ABB C Emag Mittelspannung GmbH, D-40472 Ratingen

07" February 2002 Dr, Sfefan Gottlich Karl-Hermann Diergardt

Date of Issue Laboratory Manager Test Engineer

Total Number of Sheets: 20 Sheets (Test Report} + 6 Sheets {Oscillograms)

This test report refers exclusively 1o the object tested. ABB Calor Emag Laboratories Ratingen are accrediled according to

ABB Calor Emag Miltelspannung GmbH is certified according EN 45001 by DATech under Reg.io. DAT-P-032/93

1o DIN IS0 9001 by DQS under Reg. No. 373 - 03 PRy A

With the exception of the cover sheet and any subsequent sheels mentioned thereon, this document may not be partly copfeg_‘:vith\;l'\.'-' lan congent of ABB

Calor Emag Mittelspannung GmbH Ratingen, AR w7y AN

Fousl DAY
By Oberhausener Str, 33 i P’no;! + 48 (0)5’ @“2“;'2—1?36

49(0)2102 121713

s

s

.

mag Maarspannang GmbH Ratingen
BﬂPHﬁaﬁ Pﬁ?rﬁﬁiﬁm: D - 40472 Ratingen 1 ' - Fex
: o
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Eﬁ Drutscher
Ak:md’ﬂerungs
al

ABB Calor Emag- Ak BP
Laboratories FREPEP

‘Reg.-Nr.
DAT-P-032/93

TEST REPORT No. HZ235F 01 Sheet 2

Issued by an Accredited Laboratory
corresponding to EN 45001

Tests performed:

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

Infeed by means of copper conductors to the cable terminals of the panel.

Sh

ort-circuit bridge mounted on the bushings of busbar system outside the

panel.

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

{Oscillograms HZ 235 F 01/ 04 and 05)

Earthing switch type EK6-Z$1-2406-275

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

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

(Oscillograms HZ 235 F 01 /08 and 09)

BAPHO C YA
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. %  ABB Calor Emag B EP
2AN[RX  Laboratories PEP
Reg.-Nr.

DAT-P-032/83 TEST REPORT No. HZ 235 F 01 . Sheet 3

Issued by an Accrediled Laboratory
corresponding to EN 45001

L .
S5
]

Contents
Sheet

Test Report - Cover Sheet 1
Tests performed ‘ 2
Contents 3
Technical Data of Test Objects 4-8
Table of drawings of the Test Objects 7
Drawings _ ) 8-12
Technical Data of Test Circuit 13
Principle Diagram of Test Circuit 14
Peak and Short-Time Withstand Current Tests 15-16
Actual Values of No-Load Operations and

Measurement of the Resistance 17
Photos 18- 20

Oscillograms
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B e ABB Calor Emag
ZAA[RR Laboratories
Reg.-Nr.

DAT-P-032/93

R

) T
S
B

TEST REPORT No.

Issued by an Accredited Laboratory
corresponding to EN 45001

HZ 235 F 01

Sheet 4

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

Drawing No's.:

Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear

Metal-clad, air-insulated switchgear

Z51.2 (1000 mm width)

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

07550027/2015/00

See sheet-no. 7

Additional specifications and data:

Year of manufacture: 2000

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 2500 A
Rated current tee-off 1600 A
Rated short-circuit peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated short-circuit duration 3 s
Insulating medium air
Rated filling pressure (abs., 20° C) - kPa
Prospective values under internal-arc conditions:
Peak withstand current 63 kA
Short-time withstand current 25 kA
Short-circuit duration 1 s
¢ Current transformers 1600/ 5/ 5 A in cable compartment k
Serial-no. of the transformers
Type L1 L2 L3 t \
ABB/ TPU 85.11 058243 058244 (58245

Date of receipt of test object: 12" September 2000

BRPHD  OPATHRARA
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” Deutscher
Akkred¥erungs
t

‘ Reg.-Nr.

ABB Calor Emag

WENRR  Laboratories

DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switching device
Test Object: Vacuum circuit-breaker

Type:

Vacuum Interrupter:

Manufacturer:
Serial-No.:

Drawing No’s.:

VD4P 2420-25

VGAS seriesno. L1: G4 01196, L2: G4 01192, L3: G4 01194

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen

7008269/4002/00 Year of manufacture: 2000

See sheet-no. 7

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

Rated frequency 50/60
Rated normal current 2000
Rated short-circuit breaking current 25
Rated short-circuit making current 63
DC-component 35
Pole factor _ 1.5
Rated peak withstand current 83
Rated short-time withstand current 25
Rated duration of short-circuit 3

Rated operating sequence
Rated times of circuit-breaker:

- opening time <40
- closing time ~ 60
Nurnber of poles 3
Number of units per pole 1

Rated auxiliary voltages:

- voltage of trip coil 220
- voltage of closing coil 220
- voltage of motor 220

Additional specifications and data: -

Date of receipt of test object: 12" September 2000

BPH PR
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f{é Deutscher

L Mo ABB Calor Emag AL EP BB
AR Laboratories FREPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
(Ratings assignad by the manufacturer)
Switching device
Test Object: Earthing switch
Type: EK6-Z51-2408-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 06/052/00 Year of manufacture‘: 2000

Drawing No's.:

See sheet-no. 7

Rated voltage 24
Rated lightning impuise withstand voltage 125
Rated power frequency withstand voltage 50

Rated frequency 50/60
Rated normal current -
Rated short-circuit breaking current -

Rated short-circuit making current 63
DC-component -
Pole factor -
Rated peak withstand current 63
Rated short-time withstand current 25
Rated duration of short-circuit 3

Rated operating sequence -
Rated times of earthing switch:

- opening time -
- closing time -
Number of poles 3
Number of units per pole 1

Rated auxiliary voltages:

- voltage of frip coil -
- voltage of closing coil -
- voltage of motor -

Additional specifications and data: -

Date of receipt of test object: 12" September 2000
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v M. ABB Calor Emag AL EP
YAR2 Laboratories FREDEPD

fReg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ235F 01 Shest 7

Issued 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 all drawings that the equipment submitted
for tests has been manufactured in accordance with the given drawings.

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

1. Panel Z51.2, manufacturing type GCEB8010459R0101 according to
24 KV, PW 1000 drgwing-no. GCEB010459R0101, sheet-no. 1, index 00

2. Withdrawable circuit-breaker manufacturing type GCE7000162R1104 according to
VD4P 2420-25 drawing-no. GCE7000162R1104, sheet-no. 5, index 02

3. Pole part manufacturing type GCE7005757R0122 according to

drawing-no. GCE7005757R0122, sheet-no. 221, index 00

4, Mechanism manufacturing type GCE7179610R0104 according to
drawing-no. GCE7179610R0104, sheet-no. 4, index 36

5. Earthing switch manufacturing type GCE7169312R0118 according to
EKB-Z51-2406-275 drawing-no. GCE7169312R0121, sheet-no. 1, index 24
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TEST REPORT No. HZ 235F 01

Issued by an Accredited Laboratory
carresponding to EN 45001

Sheet 13

Technical Data of Test Circuit

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

Generator earthed via - - -

5kQ

Earthing Transformer not earthed - .- -

Short-circuit point earthed -- - -
Circuit diagram Shest no.: 14 — - -
Circuit impedance mQ =5 - - -
TRV control elements - -- - —
Capacitance in parallel  nF - - - -
Resistance in series Q - - - —
Prospective TRV - - - — _
TRV peak value u, KV - - -- -
Time co-ordinate 13 us — - — .
Time delay {4 us - - -- —
Based on kv - — - -
Rate-of-rise kVius - - . —
Voltage measurements Divider — .- i

75k /1.1 kQ
Current measurements Transformer - -- -
50 KA /B A

Remarks: -

LHO PHO C OPHTIRATA
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Principle Diagram of Test Circuit

G Generator

Master Breaker

\ﬁ% Make Switch
Transformer
LAY LD L0
::”:}m:y Current
L 3.5 Transformers
| Yoltage
; Dividers
Test Object
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DAT-P-032/93 TEST REPORT No.

HZ 235 F 01 Sheet 15

Issued by an Accredited Laboratory

cerresponding to EN 45001

Peak and Short-Time Withstand Current Tests
Actual values
{Main circuit)

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

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

Osgillogram-No. HZ 235 F 01 04 05 -- --
L1 KA 658 29.8 - “-

Peak short-circuit current L2 kA 53.6 28.1 -- -
L3 KA 19.0 325 -- —

L1 kA 27.8 26.2 - --

firstoycle L2 kA 28.6 25.9 - -

Short-circuit current L3 kA 26.3 252 -- -
b1 KA 26.2 259 -- -

lasteycle L2 KA 271 26.9 — -

L3 kA 25.3 25.0 - --

L1 kA 26.3 25.5 -- -

Equivalent r.m.s. value L2 KA 27.3 264 -- -
L3 kA 25.4 246 -~ --

Average value kA 26.3 25.5 -~ --
Duration of short-circuit current 5 0.304 3.03 - -
L1 kA - -- -- --

Short-time current 1s L2 kA -- -- - -
L3 kA - -- - -~

Average value kA -- - - -
L1 kA -- 258 -- --

Short-time current 3s L2 kA - 26.5 - -
L3 KA -- 24.7 - -

Average value kA -~ 258 -- -

Remarks:

HZ 235 F 01/ 01: Current calibration

HZ 235 F 01/ 02: No-load operation

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

Condition of test object after test:

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

at the first attempt.

B4PHO C ORI
o

f
Circuit-breaker opened by its own me ! r&sm
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DAT-P-032/93 TEST REPORT No. HZ 235F 01 Sheet 16

Issued by an Accredited Laboratory
corresponding to £EN 45001

Peak and Short-Time Withstand Current Tests
Actual values
(Earthing switch)

Condition of test object before test: Switchgear and equipment as after test 06.
Connection to test object: By means of copper conductors to the cable terminals. Short-circuit

made by means of the closed earthing switch inside the panel.
Circuit-breaker open in test position.

Oscillogram-No. HZ 235 F 01 08 09 - --
L1 kA 66.5 34.1 - -

Peak short-circuit current L2 KA 52.9 30.2 - -
L3 kA 19.1 36.2 - --

£1 KA 27.9 26.9 - -

firstcycle L2 KA 27.9 26.3 - -

Short-circuit current L3 kA 26.2 25.8 -- “-
11 kA 25.8 253 - --

fastcycle L2 kA 26.0 256 -- -

L3 KA 24.8 24.4 -- -

L1 kA 26.1 254 -- -

Equivalent r.m.s. value L2 kA 26.4 256 - -
L3 kA 251 24.4 - -

Average value KA 25.8 25.1 - --
Duration of short-circuit current f: 0.302 3.03 - -
L1 KA - - - .

Short-time current 1s L2 kA - -- - —
L3 KA -- -- -- --

Average valiue KA -- -- -- --
11 KA - 25.5 -- -

Short-time current 3s {2 kA - 25.7 - --
L3 kA -- 245 -- -

Average value KA - 256.2 - --

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

Condition of test object after test:
HZ 235F 01/09: No visible change or damage. Earthing switch could be opened easily by its
own mechanism.

BIPHOC WA
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Issued by an Accredited Laboratory
corresponding to EN 45001
Actual Values of No-Load Operations
Rated supply voltage of closing coil 220V dc
Rated supply voltage of opening coil 220 V d¢
Voltage of Closing Voltage of Opening
closing coil time opening coil time
\' ms ms
Test HZ 235 F 01/02 - - 220 36,4
Test HZ 235 F 01 /06 - -- 220 374
Measurement of the Resistance of the Main-Circuit
Cable terminal against busbar outside the panel.
Phase L 1 Phase L 2 Phase L 3
Before Test HZ 235 F 01/02 67.8 uQ2 60.4 pQ 54.5 nQ2
After Test HZ235F 01/06 81.1 pQ 60.0 uQ 56.4 u2

PR PHTHAA
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BAPHD G OPMTHRATA

Photo no. 1
Before Test HZ 235 F 01/03

Photo no. 2
Before Test HZ 235 F 01/03
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Ve

Photo no. 3
After Test HZ235F 01/05

Photo no. 4
Before Test HZ 2356 F Q% /07 .

BAPHD  OPHTIRATA

//g/
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DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 20

fssued by an Accredited Laboratory
corresponding to EN 45001

Photo no. 5
Before Test HZ 235 F 01 /07

Photo no. 6
After Test HZ 23 1/09
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ABB Calor Emag AL BB
Laboratories FREPEP

Reg.-Nr.

DAT-P-032/93 TEST REPORT No. HZ 236 E 08 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 02e
Test Object 2-panel metal-clad air-insulated switchgear type ZS1.2 — 24 kV consisting of
- feeder panel 2000 A with vacuum circuit-breaker type VM1 2420-25,
natural ventilated
- feeder panel 1250 A with vacuum circuit-breaker type VM1 2412-25
max. ambient temperature 9yma = 40 °C,
Rated voltage Uy 24 kV
Rated normal current panel i 200071250 A
Rated frequency f 50 Hz
Rated short-time withstand current I 25 KA
Rated peak withstand current b B3 kA
Rated duration of short-circuit current th 3 s
Rated short-circuit breaking capacity at 24 kV =~ 1, 25 kA
Max. ambient temperature 8 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

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

perature rise test.

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

Test Results The 2-panel Z81.2-type switchgear passed the above mentioned tests
successsfully. The respective requirements are met. The test results are
tabulated on sheets 19 to 24.

Test Date November 11" - November 12", 2000

Client ittelspannung GmbH, D-40472 Ratingen, Germany

EHA /

November 16" 2000

Date of Issue ratory Manager est Epgiheer
%

Total Number of Sheets: 29 Sheets (Test Report) (/ L

This test report refers exclissively to the object tesled. ABB Calor Emag Laboratories Ratingen are acoredited accord ing to

ABB Calor Emag Mittelspannung GmbH is cerlified according EN 45001 by DATech under Reg.No, DAI /332.’93

to DIN [SO 2001 by DQS under Reg. No. 37302 / o \‘.‘

Gut written consent ofABEI
/! \f X
RSV J\_> = e '

g, +49(0) 21 02-12' [905
X[+ % 49 (02102 12-3713

With the exception of the cover sheet and any subsequent sheets mentioned thereon, this document may not be partly COpIBd W)
Calor Emag Mittelspannung GmaoH Ratingen.

ABB Calpr, iftelsp GmbH Ra%ngen Cberhausener Strale 33
High-P f D - 40472 Ralingen
/// T

- .,. e 268
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}~~~[R2  Laboratories FREPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 2
Issued by an Accredited Laboratory
corresponding to EN 45001
Table of Contents
Sheet No.
Cover sheet 1
Table of Contents 2
Technical Data of Test Object 3to6
List of Drawings 7
Drawing No. GCEB010459R0102 (Switchgear, 24 kv, PW. 1000) 8
(' Drawing No. GCE8010457R0102 (Switchgear, 24 kv, PW. 800) 9
‘ Drawing No. GCE7004924R0136 (Draw out VM1 24 kV in 2581.2) 10
Drawing No. GCE7004924R0121 {Draw out VM1 24 kV in Z81) 11
Drawing No. GCE7005757R0102 (pole part VD4p 2420-25) 12
. Drawing No. GCE7004730R0103 (pole complete VM1 24 kV 1250 A) 13
Test Arrangement and Measurement Points for Temperatures and Resistances on the
Busbars 14
Measurement Points for Temperatures and Resistances of Panel 1 15
Measurement Points for Temperatures and Resistances of Panel 2 16
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1 17
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 2 18
Measurement of the Resistance of the Main Circuit before and after the
Temperature Rise Test 19
( Temperature Rise Test 20to 24
Photos of the Test Object (Photo 1 — Photo 9) ' 251029

~ernorm

B3P P
My

TR AR A v e v s
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ABB Calor Emag
L.aboratories

AL BB
FREP

TEST REPORT No.

Issued by an Accredited Laberatory
corresponding to EN 45001

HZ 236 E 06

Test Object:

Type:

Manufacturer:

Serial-No.:
Drawing No.:

Technicai Data of Test Object

Switchgear —~ Panel 1

Ratings assigned by the manufacturer

Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker

type VM1
Z51.2

ABB Calor Emag Mittefspannung GmbH, D-40472 Ratingen; Germany
7550027/2016/00 (switchgear)

GCES8(+10458R0102

Rated voltage

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

Rated frequency

Rated normal current of busbar
Rated normal current of tee-offs

Rated peak withstand current

Rated short-time withstand current

Rated duration of short-circuit

insulating medium

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

Permissible values for internal arc faults:

Peak current |
Short-time current
Duration of short-circuit

Max. ambient air temperature

Year of manufacture:

24 kv
126 kv

- kv
50 kv
50 Hz

2000
2000

83
25
3

°zg > >

air / vacuum
- kPa
- kPa

63
25
1s

40 ¢

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

Essential characteristics and instailled devices:

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

80 W.

Current Transformers:

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

Voltages Frequency |Sort-time withst. current | Peak withstand current
24/60/125 kV 50 Hz 25kA/3s 63 kKA

Serial Nos. L1 058249, L2 058250; L3 058251

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

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

Datef ﬁUg bfﬂ J 30" Qctober 2000

2000
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DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 4
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switchgear — Panel 2
Ratings assigned by the manufacturer
Test Object: Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker
type VM1

Type: Z251.2

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

Seriai-No.: 7550027/2014/00 (switchgear) Year of manufacture: 2000

Drawing No.: GCEB010457R0102

{ Rated voltage 24 kV
Rated lightning impulse withstand voltage 1256 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50 Hz
Rated normal current of busbar 2000 A
Rated normal current of tee-offs 1260 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3s
Insulating medium air / vacuum
Rated functional pressure {abs. / 20°C) - kPa
Minimum functional pressure {abs. / 20°C) - kPa
Permissible values for internal arc faults:
Peak current 63 kA
Short-time current 25 kA
(‘ Duration of short-circuit 1s

Max, ambient air temperature 40 °C

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

Essential characteristics and installed devices:

The power loss of the controlgear in the low voltage compartment was simulated by a heating resistor o7
60 W.

Current Transformers:

Manufacturer Type Year of manufacture |insulation class

Wirges GmbH TPUB3.11 2000 E

Voitages Frequency |Sort-time withst. current | Peak withstand current

24/50/125 kV 50 Hz 25kA/3s 63 kA \
Serial Nos. L1 058240, L2 058241; L3 068242

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

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

YL e A




gy o  ABB Calor Emag A R I —
FREPDEP

(RX Laboratories
Reg.-Nr. :
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 5
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 1
Ratings assigned by the manufacturer
Test Object: Vacuum circuit-breaker
Type: VM1 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550030/4006/00 Year of manufacture: 2000
Drawing No,: GCE7004924R0136 (circuit-breaker)

Vacuum interrupter:  Type: VG4-S L1: No. 00/061190, L2: No. 00/081193, L3: No. 00/061195

Drawing No.: GCE7006757R0102 (pole part)

Rated voltage 24 kV
Rated fightning impulse withstand voltage 125 kV
Rated switching impulse withstand voitage - kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50760 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 40 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:

Peak value 41 kv

Rate of rise 0.47 kVius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 -C0O-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opening time 35..45 ms
Rated closing time 50...80 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max_ ambient air temperature 40 °C

Essential characteristics:

Date of receipt of test object: 30" October 2000

e .
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ABB Calor Emag

Akkreditierings
T . AL HR NP
Laboratories FREPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 6
Issued by an Accredited Laboratory
coiresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 2
Ratings assigned by the manufacturer
Test Object: Vacuum circuit-breaker
Type: VM1 2412-25
Manufacturer: ABB Cator Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/4004/00 Year of manufacture: 2000
Drawing No.: GCE7004924R0121 (circuit-breaker)

Vacuum interrupter:  Type: VG4-S L1: No. 01936, L2: No. 00678, L.3: No. 02130

Essential characteristics:

Date of receipt of test object: 30™ October 2000

( Drawing No.: GCET004730R0102 (pole part)

Rated voltage 24 kv
Rated lightning impulse withstand voltage 128 kv
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated normal current 1250 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 kA

D.C. component 40 %
Rated short-circuit making current 63 KA
Rated transient recovery voltage:

Peak value 41 kV

Rate of rise 0.47 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s -C0O-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opening time 35..45 ms
Rated closing time 50...60 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C




i} s  ABB Calor Emag AL BB EP
 ANFR2 Laboratories Y LV 21
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 7

{ssued by an Accredited 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. Title

GCEB010459R0102 index 00 | Switchgear, 24 kV, PW. 1000

GCEB010457R0102 index 00

Switchgear, 24 kV, PW. 800

GCE7004924R0136 index 00

Draw out VM1 24 kV in ZS81.2

GCE7004924R0121 index 06

Draw out VM1 24 kV in ZS1

GCE7005757R0102 index 00

Pole part VD4p 2420-25

GCE7004730R0102 index 09

pole part VD4 24 kV 1250 A

T
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Detscher

R ABB Calor Emag AL 1D EP
1 /2NR2 Laboratories FREPEP

) Reg.-Nr.

DAT-P-032/93 TEST REPORT No. HZ 236 E 06 " Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 02e
Test Object 2-panel metal-clad air-insulated switchgear type ZS1.2 — 24 kV consisting of
- feeder pansi 2000 A with vacuum circuit-breaker type VM1 2420-25,
natural ventilated
- feeder panel 1250 A with vacuum circuit-breaker type VM1 2412-25
max. ambient temperature Symnax= 40 °C,
Rated voitage U, 24 kV
Rated normal current panel Iy 2000/1250 A
Rated frequency f 50 Hz
Rated short-time withstand current I 25 KA
Rated peak withstand current I 63 kA
Rated duration of short-circuit current tn 3 s
Rated short-circuit breaking capacity at 24 kV = Iy 25 KA
Max. ambient temperature 9y 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

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

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

Test Results The 2-panel Z81.2-type switchgear passed the above mentioned tests
successsfully. The respective requirements are met. The test results are
tabulated on sheets 19 to 24.

Test Date November 11" - November 12%, 2000

Client ittelspannung GmbH, D-40472 Ratingen, Germany

November 16", 2000

cz,;eeu

Date of Issue tory Manager est Efygineer
vV

Total Number of Sheets: 29 Sheets (Test Report) (/ L

This test report refers exclusively to the object tested. ABB Ca'lor Emag Labosalories Ralingen are acg,ed«ted accordmg to

ABB Calor Emag Mittelspannung GmbH is certified according EN 45001 by DATech under Reg.No. D.t‘\‘[r /32]93

to DIN ISC 9¢01 by QS under Reg. No. 373-02 / -

With the exception of the cover sheet and any subsequent sheets mentioned thereon, this document may not be partly copred u.n 76Ut wiitten consent ofABB
Caler Emag Mittelspannung GmbH Ratingen. j ;’ \‘ PRt

ARTST l iy
ABB Calgy, tte GrmbH R3kngen Qberhausener Strate 33
High-Po' ﬁ%ﬁf D - 40472 Ralingen

g, + 49 (n) 21 02 12 1905
"1 49 (0) 2t 02 12 1713
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[§ i ABB Calor Emag
b 2ANRX Laboratories

AR
FR

Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ236E 06 Sheet 2
issued by an Accredited Laboratory
corresponding to EN 4501
Table of Contents
Sheet No.

Cover sheet 1
Table of Contents 2
Technical Data of Test Object 3to6
List of Drawings 7
Drawing No. GCE8(10459R0102 {Switchgear, 24 kV, PW. 1000) 8
Drawing No. GCE8010457R0102 (Switchgear, 24 kV, PW. 800} 9
Drawing No. GCE7004924R0136 (Draw out VM1 24 kV in 251.2) 10
Drawing No. GCE7004924R0121 (Draw out VM1 24 kV in 251} 11
Drawing No. GCE7005757R0102 (pols part VD4p 2420-25) 12
Drawing No. GCE7004730R0103 {pole complete VM1 24 kV 1250 A) 13
Test Arrangement and Measurement Points for Temperatures and Resistances on the

Busbars 14
Measurement Points for Temperatures and Resistances of Panel 1 15
Measurement Points for Temperatures and Resistances of Panel 2 16
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1 17
Measurement Pcints for Tempearatures of Circuit-Breaker Poles Panel 2 18
Measurement of the Resistance of the Main Circuit before and after the

Temperature Rise Test 19
Temperature Rise Test 20t0 24
Photos of the Test Object (Photo 1 - Photo 9) 251029
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DAT-P-032/93

ABB Calor Emag

Laboratories

AL KB
FREP

TEST REPORT No.

Issued by an Accredited Laboratory
corresponding to EN 45001

HZ 236 E 06

Sheet 3

Test Object:

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

Technical Data of Test Object

Switchgear — Panel 1

Ratings assigned by the manufacfurer

Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker

type VM1
Z81.2

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
7550027/2016/00 (switchgear)

GCE8010458R0102

Rated voltage

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

Rated frequency

Rated normal current of busbar
Rated normal current of tee-offs

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 vailues for internal arc faults:

Peak current
Short-time current
Duration of short-circuit

Max. ambient air temperature

Year of manufacture:

24 kv
125
50
50 Hz

2000 A
2000

25

A
83 KA

KA
3 s

air f vacuum

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

Essentlal characteristics and installed devices:

2000

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

80 W,

Current Transformers:

Manufacturer Type Year of manufacture [Insulation class

Wirges GmbH TPU&S. 11 2000 E

Voltages Frequency |Sort-time withst. current | Peak withstand current
24/50M125 kV 50 Hz 25kA/3s 63 kA

Serial Nos. L1 058248, L2 058250, L3 058251

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

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

Date Wdﬁﬁ?ﬁf E} 30" October 2000

o,
s et iy

/f/lz ¢

270



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

%% Qeutscher
FiT Akkredtierungs
33 2 Rat

ABB Calor Emag
Laboratories

TEST REPORT No.

Issued by an Accredited Labaoratory

HZ 236 E 06

AL EB BB
FREPEP
4

corresponding to EN 45001

Test Object:

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

Technical Data of Test Object

Switchgear — Panel 2

Ratings assigned by the manufacturer

Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker

type VM1
Z51.2

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
7550027/2014/00 (switchgear)

GCE8010457R0102

Rated voltage

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

Rated frequency

Rated normal current of busbar
Rated normal current of tee-offs

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

Insulating medium

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

Permissible values for internal arc faults:

Peak current
Short-time current
Duration of short-circuit

Max. ambient air temperature

Year of manufacture:

24 kv
126 kv

50 kv
50 Hz

2000 A
1250

A
63 kA
25 kA

s
gir / vacuum

- kPa
- kPa

63 kA
25 kA
1s

40 °C

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

Essential characteristics and installed devices:

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

60 W.

Current Transformers:

Manufacturer Type Year of manufacture | Insulation class

Wirges GmbH TPUB3.11 2000 E

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

Serial Nos. L1 058240, L2 058241; L3 058242

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

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

B A

i/
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Sheet 5

TEST REPORT No. HZ 236 E 06

Issued by an Accredited Laboratory
corresponding to EN 45001

DAT-P-032/83

Technical Data of Test Object

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

Test Object: Vacuum circuit-breaker

Type: . VM1 2420-25

Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550030/4006/00 Year of manufacture: 2000

Drawing No.: GCE7004924R0136 (circuit-breaker)
Vacuum interrupter: Type: VG4-S L1: No. 00/061190, L2: No. 00/061193, L3: No. 00/061195

74

Drawing No.: GCET7005757R0102 (pole part)

Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voitage 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 3s
Rated shart-circuit breaking current 25 kA

D.C. component 40 %
Rated short-circuit making current 63 KA
Rated transient recovery voltage:

Peak value 41 kV

Rate of rise 0.47 kVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 5 -CO-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opaning time 35..45 ms
Rated closing time 50..60 ms
Rated voltage of trip coil 230 vV
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C

Essential characteristics:

Date of receipt of test object: 30™ October 2000

T
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¢~N[R2  Laboratories FER P EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet &
Issued by an Accredited Laboratory
corresponding to EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 2
Ratings assigned by the manufacturer

Test Object: Vacuum circuit-breaker
Type: VM1 2412-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/4004/00 Year of manufacture: 2000

Drawing No.:

Vacuum interrupter:

Drawing No.:

GCET7004924R0121 (circuit-breaker)
Type: VG4-S L1: No. 01936, L2: No. 00678, L3: No. 02130

GCE7004730R0102 (pole part)

Rated voltage 24 kV
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50760 Hz
Rated normal current 1280 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

P.C. component 40 %
Rated short-circuit making current 63 kA
Rated transient recovery voltage:

Peak value 41 kV

Rate of rise 0.47 k\V/us
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 35..45 ms
Rated closing time 50..60 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max, ambient air temperature 40 °C

Essential characteristics:

Date of receipt of test object: 30" October 2000
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§ s  ABB Calor Emag

} =N[R2 Laboratories

DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 7
Issued by an Accredited Laboratory
corresponding to EN 45001
List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been manufactured ir 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.

Title

GCEB010459R0102 index 00

Switchgear, 24 kV, PW. 1000

GCEB010457R0102 index 00

Switchgear, 24 kV, PW. 800

GCE7004924R0136 index 00

Draw out VM1 24 kV in Z81.2

GCE7004924R0121 index 06

Draw out VM1 24 kV in ZS1

GCE7005757R0102 index 00

Pole part VD4p 2420-25

GCE7004730R0102 index 09

pole part VD4 24 kV 1250 A

BSPHOC YRR
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