e lsc Rated uninterrupied current {40 “C) [A]
H=dgl {H=589 H=599 i H=610 H=635
D=424 D=424 D=424 D-459 Do459
" 4 =208 /=310 Wi=310 Wi=310 WI=310_: Circnit-breaker &
Vg=217.5 Vg=238 /g=237.5 Vg=237 1fg=237.5
P=ib0 1P=pi0 |P-275 P=210 iP=z7s [P=150 P=210 [P=275 P=210 .P-275 P=275
viaen SWes70 TWa700 |W-570 {W=700 {W=450 |W=570 {W=700 (W:-600 {W=760 :W=750
8 1250 VD4 17.12.16 p210
20 1250 VD4 17.12.20 p210
25 {1250 VD4 17.12.25 p210
315 1250 i VD4 17.12.32 p210
40 1250 ‘ VD4 17.12.40 p210
50 1250 | " 1VD4 17.12.50 p10
20 1600 VD4 17.16.20p210
25 B ) 1600 i VD4 17.16.26 p210
315 1600 VD4 17.16.32 p210
40 1600 i VO4 17.16.40 p210
50 1800 VD4 17.16.50 p210
20 ' so00 | ¢ i i VD4 17.20.20 p210
25 2000 VD4 17.20.26 p210
315 i - 2000 VD4 17.20.32 p210
40 2000 VD4 17.20.40 p210
50 2000 VD4 17.20.50 p210
20 2500 ‘ VD4 17.25.20 p210
25 2500 ) "TiVD4 17.25.25 p210
315 2500 VD4 17.25.32 p210
16 FC Y T T A NN T N— VD4 17.06.16 p275
Q 20 v B S T R T T VD4 17.08.20 p275
25 1) 630 . 'tVD4 17.06.25 p275
Hh L/ ] 630 ) VD4 17.06.32 p275
7 1250 BN VD4 17.12,16 p275
175 20 1250 ] VD4 17.12.20 p275
26 1250 VD4 17.12.25 p275
315 1250 VD4 17.12.32 p275
40 1250 ] VD4 17.12.40 p276
50 ~ 1250 VD4 17.12.60 p275
20 B 1600 VD4 17.16.20 p275
25 1800 i i VD4 17.16.25 p275
315 1600 ) ) V04 17.16.32 p275
40 1600 B VD4 17.16.40 p275
E 1600 VD4 17.16.50 p275
20 2000 ) VD4 17.20.20 p275
25 2000 VD4 17.20.25 p275
31,5 2000 VD4 17.20.32 p275
40 2000 A VD4 17.20.40 p275
50 2000 VD4 17.20.50 p275
200 b b 2500 VD4 17.26.20 p275
25 2500 VD4 17.25.25 p275
31.5 2500 ) VD4 17.25.32 p275
40 2500 VD4 17.25.40 p275
50 2500 VD4 17.25.50 p275
20 3150 iVD4 17.32.20 p275
25, ) , TUiaiso (VD4 17.3225p275
at's ; : TR0 VDA 17.32.32 p275
A A R 3150 VDA 17.82.40 p275
50 3150 § VD4 17.32.50 p275
= Helght of the circuit-brealker.

"

Width of the cirouit-breaker.
Depih of the drouit-breaker.
Distance batwean bottom and top terminal. !.HH.._J._.___ e b v st e
Distancs between the bottom terminal and tha resting surface of the drouit-breaker,

= Pole horizontal centre distance. s

L}

H
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VD4 fixed circuit-breaker without bottom and top terminals (24 kV)

ur isg Rated uninterrupted current (40 °Cj {A}
H=631  iH=642
D-424 D44
Ky A W1=310 u/1=310 Circull-breaker lype
Vg=282.5 Vg=2825
=210 =275 P=275
W=570 W=700 W=700
16 830 VD4 24,06.16 p210
20 630 - VD4 24.06.20 p210 .
25 630 VD4 24.06.26 p2i0
16 1250 VD4 24.12.16 p210
20 1250 VD4 24.12,20 p21i0 ]
25 1250 VD4 24,12.25 p210
31.5 1260 VD4 24.12.32p210
He igag i VD4 24,08.16 p275
20 630 VD4 24.06.20 p275
25 830 VD4 24.08,25 p275
18 1250 VD4 24.,32.16 p275
24 20 1250 VD4 24,12,20 p275
25 1250 VD4 24,12,25 p275 (
16 1600 VD4 24.16,18 p275
20 1600 VD4 24,1620 p275
25 1600 VD4 24.16,25 p275
31,5 1600 VD4 24,16.32 p275 B
16 2000 VD4 24,2016 p275
Y 2000 Vi34 24.20.20 pa75
25 ~. 2000 VD4 24,20,25 p275
3, [ 2000 VD4 24,20.32 pov5
Pl 2500 VD4 24.25.2 pars
L Ais 2500 VD4 24.25.32 p275 '

Height of the clrcutt-breaker,

Width of the circuit-breaker,

Dapth of the circuit-braaker,

Distance between bottom and top terminal,

Distance between the bottom terminal and the resting surface of the dreuit-breaker,
Pols horizontal centre distance,

TSg o=
LU | I TS I 1}

VD4 fixed circuit-breaker without bottom and top terminals (36 kv) (

Ur Isg Rated uninterrupted current {40 °C) [A]
H=876
D=478.5
u/1=328
kv KA Vamase s -~ Gircuit-braaker type
P=275
W=788
1250 A VD4 36,12.32 p275
1600 A VD4 36,16.32 p275
2000 A B VD4 36,20.32 p275
26500 A VD4 36.25.32 p275

HHeight of the cirguit-breaker. s f ) §
idif of the dreult-breaker,

Depth of the crcuit-breaker,

Distance batween bottom and top terminal.

Distance between the battom terminal and the resting surface of the circuit-breaker,

Pole horizontal eentre distance.

To be released. Contact ABB,

EoOsT
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VD4 - up to 24 KV VD4 ~up to 24 kV

VD4 - 36 kV

5.4.3, Standard fittings for fixed circuit-breakers - set of ten circuit-breaksr open/closed auxiliary contacts
The basic versions of the fixed circuit-breakers are three-pole No“?: vith the set of ten auxdliary cc.’mafcm supp”.Sd as standard and the

i maximum number of elecirical applications possible, three make contacts
and ﬁt}ed with: . . (signalling clrcuit-breaker open) and five break contacts (signalling circyit-
— El type manual operating mechanism breaker closed) are avallable.
- mechanical signalling device for closing spring charged/ - lever for manual closing spring charging

discharged — auxillary cirouit support terminal box.

— mechanical signalling device for circuit-breaker open/closed
— closing pushbutton, opening pushbutton and operation
counter

18




5.5. Withdrawable circuit-breakers

The withdrawable circuit-breakers up to 24 kV are available
for UniGear Z51 and UniSec switchgear, PowerCube modules
(see fig. ba) and for Z588.4 switchgear {see fig. 5h),

The 36 kV circuit-breakers are avalilable for Z82 switchgear.
They consist of a truck on which the supporting structure of
the circult-breaker is fixed.

Clrouit-breakers for UniGear Z81 and UniSec switchgear
and for PowerCube modules (fig, 5a)

The cord with the connector {14) (plug) for connection of the
operating mechanism electrical accessories comes out of the
connection (18).

The strikers for operating the contacts {connected/isolated)
placed in the switchgear are fixed in the top pari of the
circuit-breaker,

The shutter actuator (9) {roller {18) for UniSec version) are
provided for operating the segregation shutters of the medium
voltage contacts of the enclosure or of the swiichgear are
fixed on the sides of the circuit-breaker.

The crosspisce with the handles (17) for hooking up the
clreuit-breaker for the racking-in/out operations by means of
the special operating lever (16) is mounted on the front part of
the circuit-breaker truck.

The circuit-breaker is completed with the isolating contacts ().
The withdrawable circuit-breaker is fitted with special locks
on the front crosspiece, which allow hooking up into the
corresgondin plings of the switchgear,

The locks can only be activated by the handles with th ‘t\ruck
fully resting against the crosspiecs. \
The operating lever (16) must be fuily inserted (also see
par. 7.5.). A lock prevents the truck from advancing into the
enclosure or fixed part when the earthing switch is closed.
Another lock prevents racking-in and racking-out with the
circuit-breaker closed. With the truck in an intermadiate

vosition between isolated and connected, a further lock

prevents circuit-braaker closing (either mechanical or

slectrical),

A locking magnet is also mounted on the truck which, when
de-energised, prevents the truck racking-in operation.

On request, an Interlock is available which prevents racking-in

of the circuit-breaker with the door open, and door opening

with the circuit-breaker closed.

The lever for loading the closing spring (1) in the manual mode

is built Into the operating mechanism, The spring is loaded by
repeatedly lowering the lever with linear movements until the
yellow indicator (6} appears to show that loading is complete.
The spring can only be loaded with the switchgear daor open.
Comply with the instructions in the UniGear switchgear

manual for the operations that can be performed with the (
door open. -

Note: on request, the closing spring loaging device for withdrawabla circult-
breakers for UniGear switchgear can be supplied with the lever cutside the
operating mechanlsm and a rotary loading movement. This device Is part of the
standard equipmsnt for VD4/ZS8 withdrawable circuit-breakers only (see detail
1 of Flg. 5b on the next page). This rotary loading device aflows the clostng
spring to be loadad with the switchgear door closed.

13
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Gaption

1 Lever for manually charging the closing spring

2 Signalling device for circuli-breaker open/closed

3;Rating plats } }
4 Opening pushbutten

& Closing pushbutton

6 Signaliing device for closing spring chargsd/dischargad

7 Operation counter

8 Isolating contacts

Fig. 8a

9 Slide for operaling the switchgear shutters {UniGear Z81, PowerGube, Z48.4)
10 Truck
11 Locks for hooking Into the fixed part
12 Mschanical override of thejundervoltage release on request)  $
18 Strikers for activating the contacts placed In the enclosure
14 Connector {plug)
16 Cabling connection
16 Operating lever for circuit-breaker racking-in/out
17 Handles for activating the locks {11)
18 Shutters actuator (for UniSec varsion only)




Circuit-breakers for Z58.4 switchgear {fig. 5b}

The socket (13) takes the connsctor (plug) placed in the
switchgear.

The slides (9) for operating the segregation shuiters of the
medium voltage contacts of the switchgear are fixed on the
sides of the circuit-breaker.

The crosspiece with the handles (17) for hooking up the
circuit-breaker for the racking-infout operations by means of
the special operating lever (18) is mounted on the front part of
the circuit-breaker truck.

The circuit-breaker is completed with the Isclating contacts (8),
The withdrawable circuit-breaker is fitted with special locks,
described below (see fig. 5¢ - 6d).

1) Prevention of traverse with circuit-breaker closed
With the circuit-breaker closed, the fester pin (16 - fig.
5c) prevents the shutter sliding (18 - fig. 5¢) and therefore
insertion of tha levar {20 - fig. 5¢) for traverse of the
apparatus,

2) Prevention of traverse with socket-plug disconnect
When the plug is not insertad in the sccket (13), the stem (&4
- fig. 50) prevents the plate (22 - fig. 5c) lifting and traverse o
the apparatus.

3) Prevention of switchgear door closing with socket-
plug disconnected (*)

Whan the plug is not inserted in the socket (13), the feeler pin
(23 - fig. 5d) prevents door closing.

4) Prevention of circuit-breaker racking-out with the
socket-plug connected (*)

When the plug is inserted in the sockst (13}, the lock bolt (29

- fig. 6d} hits the pin (30 - fig. 5d) preventing the apparatus

from being racked out of the switchgear.

Caption
1 Coupling for the manual closing spring charging lever {)
2 Signalling device for clrouit-breaker open/closed
3 Rating plate H }
4 QOpening pushbutton
5 Closing pushbutton
& Signalling device for closing spring charged/discharged
7 Operation counter
8 Isolating contacis

*f’sﬁféfi

W

it

5
f;
i It

Fig. 5b

20
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9 Slida for operating the switchgear shutlers
10 Truck
11 Locks for hooking Into the fixed part
13 Connactor (plug) : i

16 Operating lever for circuit-breaker racking-infout (a speciat version is
provided for VD4/258 Preussen Elektra EON clrcuit-breakers)

17 Handles for activating the focks (11)

{*) Only VD4/ZS8 Preussen - Elektra EON version.
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5.5.1. General characieristics of withdrawable cirouit-breakers for UniGear 251 swiichgear

General characteristics of withdrawable circuit-breakers
for UniGear Z81 switchgear {12 kV)

Circuit-breaker VR4/P 12 (%
IEGC 62271-100 i+
Standards
VDE 0671; CEl EN 62271-100- File 76421+
ted voltage Urkv]ii2
ited insulation voltage Us kv]i12
Withstand voltage at 50 Hz Ud (1 min} [kv]i28
Impulse withsland voltage Up [kV]i75
ied frequency fr [Hz] : 50-80
Ral&mrjﬂal current {40 °C) Ir [A] 1630 1250 1250 §1250 1250 1600 {4600
S 16 16 - - - - -
20 20 - - - 20 20
25 25 - - - 25 25
Msﬁ?{p;ﬁymng current symmetrical) lsc [kA] 1.5 31.5 — - - 31.5 1.5
- - 40 40 - - -
- - - — 50 — -
16 18 - - - - -
20 20 - - - 20 20
25 25 - - - 25 25
Rated short-ime withsland current (3s) tk [KA]
31.5 31.5 - - - 31.5 31.6
- - 40 40 - - -
- _ - - 50 - -
40 40 -~ - - - -
50 50 - - - 50 50
,+aking capacity Ip [kAJ &3 :63 - - ~ &3 &2
80 {80 - - - 80 80
- - 100 100 - - 4 -
- - - - 125 - -
QOperation sequence [0-03s-C0-158-C0]ie . . . ie . .
Opening time {ms]:33 ... 60 " ,
Arcing time [ms]i1G ... 15
Total breaking time [ms}i43 ... 75
Closing time {ms]i60 ... 80
P1P H [mm) i 628 628 1691 691 {691 6o1 | ieo
Maximum W [mm] { 503 503 653 B53 681 653 \ 1853
grn?eiglons b D [mm] i 662 662 641 642 643 642 /542
: Pole distance P [mm] ; 160 150 210 1+ {275 210 210 % / 275
Welght kgl 116 116 174 176 180 160 166
) , . ™ 7412 7412 - - - 7415 7416
Standardised table of dimensions !
1VCD - - 003284 ;003286 003444 i~ -
Operating temperature PCli-5..+ 40
Tropicatization IEC: 60068-2-30, 60721-2-1}+
Electromagnetic compatibllity IEC: 62271-T:e

(1) Rated current guaraniced with cirouit-breaker installed in UniGear Z81 switchgear and with 40 °G ambiant temperature.

{2) Up to 4000 A with forced ventilation.

(3} Circuit-breakers up to 1250 A and 31.5 kA have polyamide poles.
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T (
12 :
28
75
50-60
1600 {1600 1600 1600 2000 2000 2000 2000 2500 2600 3150@  i3150@
- ~d- - - 20 20 - - 20 - 20 -
- it - - 25 25 - - 26 - 25 -
- N - - 315 31,5 - - 31.5 - 31.5 -
40 AN T~ - 40 40 - - 40 - 40 -
- - Ngo ) 50 - - 50 60 - 50 - 50
- - N - - " . - _ - -
- - - - .20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
- - - - 31.5 315 - - a1.5 - 1.5 -
40 40 - - 40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50

_ —~ - - - 50 50 - - 50 - 50 - (

""" - - - ~ 63 ‘63 - - 63 - {63 -
- - - - 80 80 - - 80 - 80 -
100 100 - - 100 100 - . 100 - 100 -
- - 125 125 - - 125 125 - 125 - 125
. . . . . . . . . . . .
83 ... 60
10... 15
43,75
60 ... 80
691 691 691 601 1691 691 {691 {691 691 691 $ 780y 742
653 853 681 853 653 863 651 853 853 853 853\ 853
641 642 643 843 642 642 643 643 640 843 640 ¥\ ip4s

i 210 275 210 275 210 5 275 210 275 | 975 275 275y \ | 1275
174 176 180 193 160 166 190 205 185 225 221 240
- - - - 7415 7416 - - 7417 - - 2
003284 1003286 1003444 1003445  i- - 003444 1003445 i~ {00346 1000153  p03447
-5 ..+ 40
.
. I
oy

bl T g:ﬂ

Tt apgyy -4

Tome—




General characteristics of withdrawable circuit-breakers for UniGear 281 switchgear {(17.5 kV)

Circuit-breaker VO4/P 17
IEC 62271-700 ;i «
Standards
VDE 0571; CEIEN 62271100~ File 7642 | »
- Rated voltage Ur kV]§17.5
ited insulation voltage Us [kV]i17.5
Withstand voitage at 50 Hz Ud {1 min) [kKV]: 38
Impuise withstand voliage Up kv]:95
Ratad frequency fr [Hz] § 50-60
Rated normal current (40 *C} Ir [A)i630 1250 1250 1250 f:1250 {1600 1600
16 16 - - - - -
20 290 - - - 20 20
Rated breaking WL 25 - - ~ 25 25
[rated short-circult b current symmedtrical) 31.5 1.5 - - - 315 a3i.5
- - 40 40 - - -
- - - - I319] - -
16 16 - - - - -
20 20 - - - 20 20
25 25 - - - 25 25
Rated shori-time withstand curent (3s} Ik {kA)
31.5 31.5 - - - 31.5 315
- i- 40 40 - - -
- - - - BQ - -
40 40 - - - - -
50 50 - - - 50 50
63 63 - - - 63 63
-siaking capacity 1p {kA) a0 80 . - - w0 o
- - 100 100 - - -
- - - - 125 - -
Operatlon sequence [0-035-C0O-155-CQ);» . J . . . .
Opening time [ms] 33 ... 60
Arcing time [ms]it10 ... 15
Total breaking time [ms] 143 ... 75
Closing time [ms]:60 ... 80
PP H [rmm] {632 ieaz f691 H) 691 601 1801
gﬂvajggum W [mm] i 503 503 653 853 681 653 853
dimenstons H D [mm} ; 664 664 641 642 643 642 642
Pole distance P fmm} { 150 150 210 \ 275 210 210 275
Welght [kgiii16 116 174 176 180 180 166
. ' TNi7412 7412 - - - 7415 7416
Standardised table of dimensions i
1VCD = - 003284 1003986 1008444 - -
Operating temperature [*C}i- 6 ... + 40 hd \
Tropicalization IEC: 60068-2-30, 60721-2-1:+
Electromagnstic compatibility [EC: 62271-1 1+

{1)Rated curent guaranteed vith clicuit-breaker installed In UniGear Z81 switchgear and with 40 °C arnblent temperature.

(2) Up to 4000 A with forced ventilation,
[3} Circuit-breakers up to 1250 A and 31.5 kA have polyamide poles.
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17.5
38
95
. /Y5060
00 1600 1600 11600 2000 2000 2000 2000 2500 2500  i8150@  13150@
N5 = 0 = =SS S =S S S
e - - - 20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
= - - - 15 31.5 - - 315 - 315 -
40 40 - - 40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50
- - - - 20 20 - ~ 20 - 20 -
- - - - 25 25 - - 25 - 25 -
- - - - 31.8 315 - - 31.5 - 31.5 -
40 40 - - f40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50
_ - - - - 50 50 - - 50 - 50 -
N A T S SO C S i T
""" - - - - {80 80 - - ig0 - 80 -
100 100 - - 100 100 - - 100 - 100 -
- - 125 125 - - 126 125 - 125 - 125
L] - . L] L] ] HL L] [ . - -
33..80 i
10... 15 1
43...75 /
60 ... 80 /
691 £91 691 Lead 691 iBg1 591 601 [1g01 691 {730 742
853 853 681 853 653 853 681 853 853 853 853 853
641 642 643 643 842 642 843 643 BY0 643 640 643
210 275 210 275 210 275 210 275 5 275 975 275
174 176 180 193 160 166 190 205 T8 225 221 240
- - - - 7415 7416 - - 7y k- - -
003284 (003285 1003444 1003445 i - 1003444 1003445 1~ W FKo3446 1000153 :003447
-5 ...+ 40 : N/ N\ .

. e\ P
. \ é} "t );,J
7 Q
P \(i 7, &
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General characteristics of withdrawable circuit-breakers for UniGear 251 switchgear (24 kV)

VD4/P 24

Circult-breaker
IEC 62271-100} +
Standards -
VDE 0671; CEIEN 62271-100- File 7642 i »
"ated voltage Ur [kV] {24
sted insulation voltage Us [KV] i 24
Withstand voltage at 50 Hz Ud {1 min) [kV] i 50
Impulse withstand voitage Up [kV]i125
Rated frequency fr [Hz] i 50-60
Rated nornfal curreRTH#0.°C) © I [A]:630 630 1250 1250 1600|2000  (2500® (3150@
16 16 16 16 16 16 16 -
Rated breaking capgofty 20 20 20 20 i20 20 20 -
{rated short-clrcuit bri Isc [kA)
symmetrical) 25 25 25 25 25 25 26 -
- - 31.5 - 31.5 31.5 31.5 31,6
16 16 16 16 16 16 16 -
. i 20 20 20 20 20 20 20 -
Rated short-time withstand current (3s) Ik [kA]
25 25 25 25 25 25 25 -
- - 31.5 - 315 1.5 31.5 315
40 40 40 40 40 40 40 -
50 50 50 80 50 50 50 -
Making capa I f
g capacity P kA 83 63 63 i63 63 63 63 -
- - 80 - 80 80 80 80
Operation sequence [0-085-C0-155-CO]l» . ie . . ie . .
“pening tims [ns]:33... 60
cing time [mns]i10... 15
Total breaking time [ms]i43..75
Closing time [ms] ; 60 ... 80
H [mm] § 794 764 794 2794 838 838 838 838
Maxiﬂl]um W [mm] § 653 858 653 853 853 853 853 853
overa
dimensions [~ D [mm] § 802 802 802 802 780 790 790 790
Pole distance P [mm] ;i 210 275 210 275 275 275 275 275
Weight [kgl i 140 148 140/146 ¢ {148 228 228 228 277
standardissd table of d i TN;7413 7414 7413 7414 7418 7418 7418 -
an sed table of dimensions :
ar VD - - 000173 | - - - - 000177
Operating temperatura [FCli-5..+40
Tropicallzation IEC: 60068-2-30, 80721-2-11« Y
Electromagnetic compatiollity JEC: 62271-11 \
{4) Rated current guaranteed with cireuit-breaker Installed in UniGear 251 switchgear and with 40 °C amblent temperatura. z
{2) 2300 A rated cument guaranteed vAith natural ventiation; 2600 A rated current guaranteed with forced ventiation. |
{3) 2700 A raied current guaranteed vith natural ventilation; 3150 A rated current guaranteed with forced ventiation.
{#) 31.5 kA version. / ﬁ
v

LBOGUR B frmiand |
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General characteristics of withdrawable circuit-breakers for UniGear ZS2 switchgear and PowerCube modules (36 kV)

Circuit-breaker VD4/W 36
IEG 62271-100 »
- Standards
VDE 0871; CEl EN 62271-100- File 7642 »
Rated voltage Ur [kv] | 36 ( ’
Rated Insulation veitage Us [kV] i 36 :
Withstand veltage at 50 Hz Ud (1 min) [kv] ;i 70
Impulse withstand voltage Up [kV] {170
Rated frequency fr [Hz] § 50-60
Rated norrfngl_punent {40 °Cym lr [A] i 1260 1600 2000 2500
(?:tteeg s?r:zrf-;g cipl;%ak g current symmetrical) Ise (kAT 31,5 31.5 a5 815
— - - - -
Rated short-tims withstand current (3s) Ik [kA] i 31.5 21.8 © islE 31.5
Making capacity Ip [kA]: 80 80 80 80
Operatlon sequence [0-03s5-CO-155-COJ;i+ . . .
Opening time [ms]i33..60
Arcing time {ms}ii0... 15
Total breaking time [ms]i45..75 )
Closing time [ms); 60 ... 80 (
Ll Hmm] {73 973 973 973 :
xﬁi:ﬂ“m W [mm})] 842 842 842 842
dimenslons H D {mm]:788 788 788 788
Pole distance P {mm); 275 275 275 275
Welght fkg] i 230 230 230 -
Standardised table of dimenslons TNi1VYN300201-KG §1VYN300Q0T-KG §1VYN300901-KG -
QOperating temperature [°C]i-5...+ 40
Traplcalization IEC: 60068-2-30, 60721-2-1] s
Electromagnetic compatibllity |EC: B2271%-1i «
() Ask ABS /
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5,5.2. Types of withdrawable circuit-breakers avallable for UniGear ZS81 switchgear

VD4 withdrawable circuit-breaker (12 kV)

Ur isc Rated uninterrupted current {46 °C) {A}
W=650  IW=800  (W=1000 iW=1000 {W=1000
" A P=150 P=210 P=275 P=275 P=275 Circuit-breaker type
uf=205  juA=310  1uA=310 juA=310  {uvA=310
2=35 B=79 p=79 2=109 2=109
16 630 VD4/P 12,0616 pis0 |
20 630 VDA/P 12.06.20 p150 |
25 630 VD4/P 12.06.25 p150
31,5 1830 VD4/P 12,06.32 p150
16 1250 VDA/P 12,1216 pi50
20 1250 VD4/P 12,12,20 p150
25 11250 VDA/P 12,412,268 pi50
315 11250 | VDA/P 12.12,32 pi50
40 1250 VD4/P 12.12,40 p210
50 1250 VD4/P 12.12.50 p210
20 16800 VD4/P 12.18.20 p210
25 1600 VD4/P 12.16.25 p210
315 1600 IVDA/P 12.16.32 p210
40 1600 VDA/P 12.16.40 p210
50 1600 VD4/P 12,16.50 p210
20 2000 VD4/P 12,20.20 p210
25 2000 VD4/P 12,20.26 p210
315 2000 VDA4/P 12.20.32 p210
40 2000 VDA4/P 12.20.40 p210
50 2000 VD4/P 12.20.50 p210
- 12 40 1260 VD4/P 12,12.40 p275
20 1600 VD4/P 12.16.20 p275
25 1600 VD4/P 12.16.25 p275
315 1600 VD4/P 12.16,32 p275
40 1600 VD4/P 12.16,40 p275
50 1600 VD4/P 12,16,50 p275
20 2000 VDA/P 12,20.20 p275
25 2000 VO4/P 12.20,25 p275
31.5 2000 VD4/P 12.20,32 p275
40 2000 VD4/P 12,20.40 p275
50 2000 VD4/P 12,20.50 p275
20 2500 VDA/P 12,26.20 p275
25 2500 VD4/P 12.25.25 p275
316 2500 VD4/P 12,25.32 p275
40 2500 VDA/P 12.26.40 p275
50 2500 VD4/P 12.95.50 p275
20 3150 M VDA/P 12.32.20 p275
25 3150 VD4/P 12.32.25 pa75
31.5 3150 M VD4/P 12.32,32 p275
40 315000 VD4/P 12.32,40 p275
50 31500 VD4/P 12.32.50 p275

W = Width of the dreutt-breaker,

P = Pols horizontal centre distance.

uAl = Distance batween bottomn and {op terminal,

e = Diameter of the isolating contact,

{1) Up to 4000 A rated current guaranieed vith forged ventilation. A ;
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VD4 withdrawable circuit-breaker (17.5 kV)

Ur Isc Rated uninterrupted current {40 °G) [A]
W=B50  IW=800  [W=1000 W=1000 W=1000
v KA P=160 P=210 P=275 P=275 P=275 Cireuit-breaker type
U=205  1uA=310  {uA=810  iwl=310  ;u/l=310
5=35 8=79 p=79 e=108 e=1089
16 630 VD4/P 17.08.16 p150
20 630 VD4/P 17.06,20 p150
25 630 VD4/P 17.08.25 p150
31.5 |63p VD4/P 17.06.32 p150
16 1250 VD4/P 17.12.16 pi50
20 1250 VDA/P 17.12.20 p150
25 1250 VD4/P 17.12,25 p150
31.5 (1250 . VD4/P 17.12.32 p150
40 1250 VD4/P 17,12,40 p210
50 1250 VD4/P 17,12.50 p210
20 1600 VD4/P 17.16.20 p210
25 1600 VD4/P 17.16.25 p210
31.5 1600 VD4/P 17.16.32 p2i0
40 1600 VD4/P 17.16.40 210
- 50 1600 VD4/P 17.16.50 p210 .
20 2000 VD4/P 17.20,20 p210 (
25 2000 VD4/P 17,20.25 p210
31.5 2000 VD4/P 17,20.32 p210
40 2000 VD4/P 17.20.40 210
50 2000 VD4/P 17.20.50 p210
175 T4Q 1250 VD4/P 17.12,40 p275
20 / 1600 VD4/P 17.16.20 p275
’__’/25/ 1600 VD4/P 17.16.25 p275
315 1600 VD4/P 17.16.32 p275
40 1600 VD4/P 17,16.40 p275
50 1600 VD4/P 17.16.50 p275
20 2000 VD4/P 17,20.20 p276
25 2000 VD4/P 17.20.25 p275
31.6 2000 VD4/P 17.20.32 p275
40 2000 VD4/P 17.20.40 p275
i50 2000 VD4/P 17.20.50 p275
20 2500 VD4/P 17.25.20 p275
25 2500 VD4/P 17.25,05 p275
31,5 2500 VD4/P 17,26.32 p275 :
40 2500 VD4/P 17.25,40 p275 (
50 2500 ' {VD4/P 17,25.50 p275
20 3160 VD4/P 17,32,20 p275
25 ' atsom VD4/P 17,52.25 p275
31.5 3150 VD4/P 17,32.32 p275
40 31500 VDA4/P 17.32.40 p275
50 3is0Mm VD4/P 17.32,50 p275

W = Width of the drcuit-braaker,

P =Pole horizontal centre distance.

u = Distanca between bottom and tap terminal,

2 = Diameter of the (solating contact,

{1) Up to 4000 A rated currert guarantead vwith forced ventiation.
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VD4 withdrawable circuit-breaker (24 kV)

Ur Isc %ﬂated uninterrupied current {40 *C) [A]
W=800  iW=1000  iW=1000  ;W=1000
KV KA P=2i0 iP=275 P=275 P=275 Gireuit-breaker type
u/i=310 u/l=310 u/1=310 u/1=310
=35 =35 =79 p=109
16 630 VO4/P 24.06.16 p210 |
20 630 VDA/P 24.06.20 p210 \
25 830 VD4/P 24.06.25 p210 \
16 1250 VD4/P 24.12,16 p210
20 1250 VD4/P 24.12.20 p210
25 1250 VD4/P 24.12,25 p210
31.5 1250 VD4/P 24,12.32 p210
18 630 VDA/P 24.08.16 p275
20 630 VD4/P 24.08.20 p275
25 630 VD4/P 24,06,25 p276
16 1250 VD4/P 24,12.16 p275
20 1250 VD4/P 24.12,20 p275
25 1250 VD4/P 24.12.26 p275
24 16 1600 VD4/P 24,16.16 p275
20 1600 VD4/P 24.16.20 p275
25 1600 VD4/P 24.16.25 p275
31.6 1600 VD4/P 24.16.32 p275
16 - 2000 VD4/P 24.20.16 p275
20 2000 VD4/P 24.20.20 p275
25 2000 VD4/P 24.20.25 p276
316 2000 VD4/P 24.20.32 p275
16 2300 M VD4/P 24,25,16 p276
20 23000 VDA/P 24.25.20 p275
25 2300 VD4/P 24,25.26 p275
31.5 2300 It VD4/P 24.25.32 p275
31.5 2700 @ VD4/P 24,32,32 p275
W = Width of the switchgear,
P = Pola horizontal ¢antre distanca.
uh = Distance batwean bottom and top terminal.
@ = Diamster of tha isclating contact.
(1} 2500 A rated current guaranteed with forced ventiiation.
(2) 3150 A rated current guarantead with forced ventiiation.
VD4 withdrawable circuit-breaker (36 kV)
Ur His6 { Rated uninterrupted current (40 °G} [A]
H=951
D=788
uA=380
kY kA Clrcult-breaker type
’ 2=399
P=275
W=778
1250 A VD4/W 36.12.32 p27b
1600 A VD4/W 36.16.32 p275
38 31.5
2000 A VD4/W 36.20.32 p275
2600 AW {VDA4/M 36.25.32 p275
H = Height of the circuit-breaker, :
D = Dapth of the cirouit-breaker,
Wl = Distance batwesn bottom and top terminal,
g = Diameter of the Isclating contact,
P = Pole horizental centre distance.
W = Width of the circuit-breaker.

To be released. Contact ABB
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VD4 - up to 24 XV

VD4 - 36 kV

5.5.3. Standard fittings of withdrawable circuit-breakers
for UniGear ZS1 switchgear {up to 24 kV) - UniGear
£352 and PowerGube modules (VD4 36 kW)

The basic versions of the withdrawable clrcuit-breakers are

three-pole and fitted with:

— EL type manual operating mechanism

- mechanioal signalling device for closing spring charged/
discharged

~ mechanical signalling device for circuit-breaker open/closed

closing pushbutton ,

opening pushbutton

aperation counter

set of ten auxilfary circuit-breaker open/closed contacts

Note: with the set of ten auxiliary contacts supplied as standard and the

maximum numbasr of electrical applications possible, three make contasts

(signalling circuit-breaker open) and four break contacts (signaling circuit-

breaker closed) are available.

};f!{

¢

— lever for manually charging the closing spring

~ isolating contacts

- cord with connector (plug only) for auxiliary circuits, with
striker pin which does not aliow connection of the plug
In the socket if the rated current of the circuit-breaker is
different from the rated current of the pane!

= racking-infout lever {the guantity must be defined according
fo the number of pieces of apparatus ordered)

— locking electromagnet in the truck. This prevents the circuit-
breaker from being racked Into the panel with auxiliary
circuits not connected {plug not inserted in the socket).’
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5.5.4. General characteristics of withdrawable circult-breakers for PowerCube modules

General characteristics of withdrawable circuit-breakers
for PowerCube modules {12 kV}

Circuit-breaker VD4/P 12 () VO4/W 12 §)
PowerCube module ; PB1 PB2
IEC 62271-100: » .
Standards
VDE 0671; CELEN 62271-100- File 7642} ¢ .
-, Rated voltage i urkv) iz 12
ted insulation voltage Us [kv]ii2 12
Withstand voltage at 50 Hz Ud {1 min) [kV]: 28 28
fmpulse withstand voltage UpikV]i75 75
fated frequency fr [Hz] 1 50-60 50-60
#@ted normal currSnt{40 °C) 1 Ir 4] 1630 {1250 630 1250
' 16 16 16 16
20 20 20 20
25 25 25 26
Isc TkA]
———gurrent sympnetrical) 31.5 31.5 31.5 315
16 16 16 18
20 20 20 20
Rated short-time K [KA] 25 25 25 25
withstand current (3s) 31.5 31.5 31.5 34.5
B 40 40 40 40
50 50 50 50
(-- .aking capacity fp kA 63 83 .63 .63
80 80 {80 180
Operation sequence [0-035-C0O-155-CO}ie .
Opening iime [mns}i33 ... 60 33..60
Arcing time [ms]i10... 15 10..18
Total breaking time [ms)id3... 75 43..75
Closing time {ms] 60 ... 80 60 ... 80
Pr H [mm] | 628 628 691 8e1
?ﬁmum W [mm] § 503 503 653 853
dimenslons i D jmm] 662 662 642 642
{ +Pole distance P [mm]3 150 180 210 210
Waeight kglii16 116 135 135
TNi7412 742 7420 7420
Standardised table of dimensions 4
VCE |~ - - i
Operating temperature [*C)i-5 .. + 40 -5.
Tropicalization |EC: 60068-2-30, 60721-2-1 i .
Electromagnetic compatibility EC: 62271-1 ¢ .

{1}Rated current guarantsed with circuit-breaker Installed in PowerGube enclosure and with 40 °C ambient temperative

{2} Up o 4000 A vith forced veniilation.

{3) Gircuit-breakers up 1o 1250 A and 31.5 kA have polyarmide poles.
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VDA/P 12 VD4/W 12
PB2 PR3 PR3
. . .
. . .
.......... 7 T -
e 12 12 (
iog 28 28 '
75 75 75
50-60 £0-60
1600 1600 1600 2000 2000 2500 2500 3150 A 3150 ™
20 - - 20 - 20 - 20 -
25 - - 25 - 25 - 25 -
315 - - 315 - 315 - 31.5 -
- 40 - 40 - 40 - 40 -
- - 50 - 50 - 50 - 50
- - 20 - - 20 - 20 - 20 - )
- - 25 - - 25 - 25 - 25 -
- - 31.5 - - 315 - 315 - 315 -
40 - - 40 - 40 - 40 - 40 -
- 50 - - 50 - 50 - 50 - 50
- - 50 - - 50 - 50 - 50 -
""" - - 63 ~ - 63 - 63 - 83 - (
- - {80 - - 80 - 80 - 80 -
100 - - 100 - 100 - 100 - 100 -
- 125 - - 125 - 135 - 125 - 125
. ' YAND . . ]
33... 60 / \33..60 (33, 60
10 .. 15 Y0..15 i10..15
43..75 48..75 43..75
60 ... 80 0 60 ... 80
661 691 891 {601 691 690 Y691 691 /1691 { i7a0 691
""" 653 681 653 653 681 653 681 gia__~ igs3 AR
641 643 642 641 643 642 643 640 843 540 643
210 210 210 210 210 210 210 275 278 275 275
174 180 160 174 180 160 190 186 208 221 240
- - 7415 - - 7415 - 7417 - - -
003284 1003444 - 003284 1003444  i— 003444 |- 003445 1000152 003596
-5 ...+ 40 5. 440 1~ 6. 440
] - [ ] /K-
: : g //\o
T (.Y |
} .”{f‘; f:“f R “
3 ”ifit il RS %{Oﬂg
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General characteristics of withdrawable circuit-breakers for PowerCube modules (17.5 kV)

Cirouit-breaker VD4P 1T ) LVD4/W 17 F)
PowerCube module ; PB1 pB2
IEG 62271-1001 » .
Standards -
VDE 0671; CE! EN 62271-100- File 7642 « .
. Rated voltage Ur [kV]i17.5 17.6
ted insulation voliage Us [kV}:17.5 17.5
Withstand voltage at 50 Hz Ud (1 min) [kvii38 38
Impulse withstand voltage Up [kv}i85 95
Rated fraquency fr (Hz} ; 50-60 50-80
Raled noffmahoyirent (40 °C) 0 Ir [A}} 630 1250 630 1250
16 16 16 16
20 20 20 20
Rated br; ing capacity a5 25 25 55
(rat? ort-circuit breaking IsG (KA}
| cumeit symmetical) 31.5 31,5 31.5 31.5
16 16 18 16
20 20 20 20
Rated short-time Ik [kA] 25 25 25 25
withstand current (3s) 31.5 31.6 31.5 31.5
40 40 40 40
50 50 50 50
( aking capacity Ip [KA] &s o3 o3 &
. I ac H
g cap PEA e 80 ‘g0 80
Operation seguence [0-035-C0-15s5-CQJis .
Opening time [ms}id3 ... 60 33..60
Arcing time [ms]i10..15 10 ... 15
Total breaking time [ms}id3..75 \ 43..75
Closing time [ms]! 60 ... 80 \ 60 ... 80
PP H [mmj 628 62% 691 i691
Mexirmum W [mm} | 503 soa\ [ N\_ism 853
overa
dimenslons ki D [mmj ; 662 g2\ / 84 642
. Pole distance P [mm]i 150 . i50 iz 210
Weight [kgl: 116 116 135 135
TNi7412 7412 7420 7420
Standardised 1able of dimenslons :
1VCD - - - -
Operating temperatura [FCli-5.. + 40 ~-5..+40
Tropicatization IEC: 500B8-2-30, B0721-2-11+ .
Electromagnstic compatibility JEC: 62271-1 = .

{1} Rated current guaranteed with cireuit-breaker installed In PowerGube enclosure and with 40 °C ambient temperaturs,

{2} Up to 4000 A with forced ventilation.
{3) Circuit-breakers up to 1250 A and 31.5 kA have polyamride poles.
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VD4R 17 VD4/W 17
PB2 iPB3 PB3
- L] *
. . .
17.5 17.5 17.5
""" 17.5 175 17.5
a8 38 38
95 95 95
50-60 50-60 50-60
Jz@\ 1250 1600 1600 1600 2000 2000 2500 2500 31507 3150 @
(S S =S SN SN SR S -
N\ - - N 90 - - 20 - 20 - - 20
‘ - - /s - - 25 - 25 - - 25
- -/ 31.5 - - 31.5 - 31.5 - - 31.5
40 - - 40 - 40 - 40 - - 40
- 50 - - 50 - 50 - 80 50 -
- - 20 - - 20 - 20 - - 20
- - 25 - - 25 - 25 - - 25
- - 31.5 - ~ 31.5 - 31.5 - - 31.5
40 - - 40 - 40 - 40 - - 40
- 50 - - 50 - 50 - 50 50 -
- - 50 - - 50 - 50 - - 50
- - 63 - - 63 - 63 - - 63
- - 80 - - 80 - 80 - - 80
100 - - 100 - 100 - 100 - - 100
- 125 - - 125 - 125 - i125 125 -
L] L] . [ ]
33 ... 60 33... 60 33... 60
10... 15 NO ... 15 10... 15
43... 76 43...75 43 ... 76
60 ... 80 3... 80 80... 80
691 691 1691 601 691 690 691 881 69 691 730
653 681 653 653 681 653 681 88 [ Isss 853 853
641 643 642 641 643 642 643 64) 643 643 640
1210 210 210 210 210 210 210 2756\ : 275 275
174 180 160 174 180 180 180 186 225 240 221
- - 7415 - - 7415 - 7417 - = =~ -
003284 003444 |- (003284 1003444  i- 003444 |- 0034457 003596/ 000152
=5 .. 4 40 -5 ... 4 40 -5...140
- - .
- L ] .




General characterisfics of withdrawable circuit-breakers for PowerCube modules {24 kV)

Circuit-breaker VD4/P 24
PowerCube module | PB4 PB5
IEC 82271-100 i« .
Standards :
VDE 0671; CEI EN 62271-100- File 7642 i » .
ated voltage - Ur[kV]: 24 24
- aated insulation voltage Us [kV] | 24 24
Withstand voltage at 50 Hz Ud (1 min} [kV] | 60 50
Impulse withstand voltage Up [kv]i125 125
Rated frequency fr [Hz] § 50-60 50-60
Rated normal current {40 °C) @ Ir [A] : 630 1280 1600 i 2000 2500 @
16 16 16 18 16
Rated p,peak‘?ng capacity 20 20 20 20 20
(rated short-clreuit breaking Isc [KA]
mmetrlcal 25 25 25 25 25
_______ - 31.6 31.5 31.6 31.5
16 16 186 16 18
Rated short-time Ik [KA] 20 20 20 20 20
withstand current (3s) 25 25 a5 25 25
- 31.5 31.5 31.5 31.5
40 40 40 40 40
ki ity o A {50 50 50 {50 50
aking capaci
g cap PN es " ie3 63 63 63
- 80 80 80 a0
Operatlon sequence [0-03s-CO-155-C0O|i» 6 . ie .
2ening time {ms]:33... 60 33 ... 80
. wcing time ms] 110 ... 15 10... 15
Total breaking time Ims]i43 ... 76 43 W 75
Closing time [ms}i60...80 60...80
Ple H [mm} i 794 794 ig38 838 838
Maximum W [mm] | 653 653 853 853 853
overall
dimensions H D [mm) { 802 802 790 790 780
Pole distance P [mm] ; 210 210 275 275 275
Weight [kg] i 140 140/146 ® 228 228 ioop
_ X TN:7413 7413 7418 7418 \ 7418
Standardised table of dimensions
1VCD - oootra®  i- - \i-
Operating temperature [°C)i-5 ... + 40 \\
Troplcalization . IEC: 60068-2-30, 60721-2-1 |+ A
* IEC: 622711 : » \)

E_Ieciromagnetlc compatibility

{1} Rated current guarantesd with circuit-breaker installed in PowerCube enclosure and with 40 *C ambient temperahae.
{2} 2300 A rated unintarrupted current guaranteed with natural ventilation; 2600 A rated current guaranteed viith forced ventilation.

{3} 31.5 kA version.
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5.5.5. Types of withdrawable circuit-breakers avaliable for PowerCube modules

VD4 withdrawable circuit-breaker (12 kV)

Ur Isc Aated uninterrupted current {40 °C) [A]
W=B50  IW=B00  W=i000 (W=1000 W=1000 :
& P150  P=210  iP=27 P=275  iP-275 Circuit-braaker type
ul=205 u=310 uN=310 w=310  luwl=310
=35 2=79 2=79 e=109 2=109
16 630 IVD4/P 12,06.16 pis0
20 630 VD4/P 12,06.20 p150
25 630 VD4/P 12.06.25 p150
315 630 VD4/P $2.06.32 p150
16 1250 VD4/P 12,12,16 p150
20 1250 VD4/P 12,12.20 p150
25 1250 VD4/P 12,1225 p150
1315 1250 VD4/P 12.12.32 p160
6 i B30 ) VD4/W 12.06.16 p210
20 1630 L EVDAAW 12.06.20 p210
25 830 VD4/W 12.06.25 p210
31.5 830 VD4/W 12,06.32 p210
16 {1250 VD4/W 12.12.16 p210 -
20 1250 VD4/W 12,1220 p210 (
25 1250 VDA 12.12.26 p210
31.5 1250 VD4/W 12,1232 p210
40 1250 ' VD4/P 12,12.40 p210
@ 1250 VD4/P 12,12.60 p210
> a0 1600 VD4/P 12.16.20 p210
25 1600 VD4/P 12,1625 p210
475 i 1600 VD4/P 12,16.32 p210
40 1600 VD4/P 12.16.40 p210
50 1600 VD4/P 12.16.50 p210
20 2060 ! VD4/P 12.20.20 p210
25 2000 VD4/P 12.20.25 p210
31.5 2000 VDA/P 12,20,32 p210
40 2000 VD4/P 12.20.40 p210
50 2000 IVD4/P 12,20.50 p210
20 - 2500 VD4/P 12,2520 p275
25 2500 VD4/P 12.25.26 p275
31.5 2500 VD4/P 12,25.32 p275
40 2500 VD4/P 12,2540 p275 :
50 2500 VD4/P 12.25.50 p275 (
20 3160 1 VDAMW 12.32.20 p275
25 31500 VD4/W 12.32,25 p275
31.5 3150 ) VDA 12.32,32 p275
40 3150 m VD4V 12.32,40 p275
isp ! 3150 VD4/W 12,3250 p275

W = Width of the switchgear.

P = Pole horizental centre distance.

ul = Distance between boltom and top terminal,

2 = Diamater of the isolating contact,

{f) Up 1o 4000 A rated current guaranteed with forced ventilation. Avaitable on requsst,




VD4 withdrawable circuit-breaker (17.5 kV)

Ur -Elsc Aated uninterrupted current {40 °CJ |A}
: | W=650 i w=200 W=1000 W=1000  {W=1000 \
SV P=150  ip=210  iP-275 P-275 276 i Clrouit-breakes type \
uA=205 u1=310 ui=310 u/1=310 u/=310
=35 =79 =79 =109 =109
16 630 VD4/P 17.06.16 pi50
20 630 VO4/P 17.06.20 p150\
25 630 {VD4/P 17.06.25 p150
a15 630 {VDA/P 17.06.32 pi50
- R B e i e e
20 1250 T IVDAP 17.12.20 p150
25 P VD4/P 17.12.25 p150
315 11250 VD4/P 17.12.32 p150
16 630 VD4/W 17.06.16 p210
20 630 {VD4/W 17.06.20 p210
25 630 VD4/W 17.06.25 p210
35 630 VDAMW 17.06.32 p210
16 1250 SVDA/W 17.12.16 p210
20 1250 ) VD4/W 17.12.20 p210
. 26 1250 VDA 17.12.25 p210
( 31.5 1250 VD4/W 17,12,32 p210
40 1250 VD4/P 17.12,40 p210
50 1250 VD4/P 17.12.50 p210
s 20 £1600 VD4/P 17.16.20 p210
25 1800 VD4/P 17.16.25 p210
31.5 1600 VDA/P 17.16.32 p210
40 1800 VD4/P 17.16.40 p210
80 1800 VD4/P 17.16.50 p210
20 2000 VD4/P 17,20.20 p210
25 2000 . IVD4/P 17.20,25 p210
31.5 2000 VDA/P 17.20.32 p210
40 2000 VD4/P $7.20.40 p210
50 2000 VDA/P $7.20.50 p210
20 2500 VD4/P 17.25.20 p275
25 2500 VD4/P 17.25.25 p275
fals i 2500 VD4/P 17.25.32 p275
40 2500 VDA/P 17.25.40 p275
50 2500 VD4/P 17.25.50 p275
. 20 31650 M VD4 17.32.20 p275
( 25 3150 W VD4 17,32,25 p275
3.6 | 3150 VDA 17.32,32 p275
40 3150 M VD4/W 17.32,40 p275
50 ) 3150m VD4 17.32,50 p275

W = Width of the switchgear,

P = Pole horizontal centra distance,

w1 = Distance between bottom and top terménal,

o = Diamster of the isolating contact.

{1} Up to 4000 A rated current guaranteed with forced ventilation, Available on reguest.
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VD4 withdrawable circuit-breaker {24 kV)

Ur Isg Rated uninierrupled current (40 “C) {4]
W=800 W=1000
.:E’=210 Pz275 Circult-breaker type
W PP | N Lise.-2 - S
W1=310 =310
=35 6=79
16 630 VD4/P 24.06.16 p210
20 630 Sy VDA/P 24,06.20 p210
25 630 VD4/P 24.06.25 p210
16 1250 VD4/P 24.12.16 p210
20 1250 VDA/P 24.12.20 p210
25 1250 VDA/P 24.12.25 p210
a1.5 1250 VD4/P 24.12.32 p210
16 {1600 VD4/P 24.16.18 p275
20 1600 VD4/P 24.16.20 p275
24 25 1600 [VD4/P 24.16.25 pa7s
31.5 1800 VD4/P 24.16.32 pa76
16 2000 VDA/P 24.20.16 p275
20 2000 VD4/P 24.20.20 p275
25 12000 VDA/P 24,20,25 p275
31.5 1 2000 VDA/P 24.20.32 p275 ]
16 2300 VD4/P 24.25.16 p275 (
20 2300 VD4/P 24.25.20 p276
25 ' 2300 VDA/P 24.25.25 pa75
a5 2300 0 VD4/P 24.25.32 p275

W = Width of th\syvitchgear,

}ng centact.
rated curfent guarantaed with forced ventilation,

5.5.6. Standard fittings for withdrawable circuit-breakers
for PowerCube modulss

The basic versions of the withdrawable circuit-breakers are

always three-pole and fitted with:

— EL type manual cperating mechanism

— mechanical signalling device for closing spring charged/
discharged

- mechanical signalling device for circuit-breaker open/closed

- closing pushbutton

— opening pushbutton

— operation counter

— set of ten auxiliary circuit-breaker open/closed contacts
tote: with the group of ten auxiliary contacts supplled as standard and the
maximum numbsr of electrical applicalions, thres make contacts {signalfing
circuit-breaker open) and four break contacts (signalling circuit-breaker
closed) arg available,

— laver for manually charging the closing spring

— isolating contacts

— cord with connector (onlfy ptug) for auxiliary circuits, with
striker pin which does not allow connection of the plug
in the socket if the rated current of the circuit-breaker is
different from the ratsd current of the panel

- racking-infout lever {the quantity must be definéd according
to the number of pieces of apparatus ordered)

— locking electromagnet in the truck, This prevents racking-in
of the circuit-breaker in the panel with auxiliary circuits not
connected {plug not inserted in the socket).




5.5,7. General characieristics of wilhdrawable circuit-breakers for Z88.4 switchgear

Glrcuit-breaker VD4/Z8
Panel without partitions i «
Pans| with partilions i -
Preusaen]ilaktra ~-EON@:i-
Width [<V] | 650 1650 850 650 1800 800
Depth [<v] | 1000 11000 1000 1000 {1200 1200
IEC 62271-100 |+
Standards :
VDE 05711
Rafed voltage—___ Ur [kv] {12 12 17.5 17.5 io4 24
Raﬁad insulation vo@e Us kv]it12 12 17.5 7.5 24 24
Withstand voltage-41 50 Hz Ud (1 min) [kv] 28 28 38 38 50 50
Impuise Withgtand voltage Up [KV]: 75 175 ios 95 125 125
Rated frequency - {r iHz2) i 50-60
Rated normatGurrent (40 °C) 1 Ir [A]§ 630 1250 {630 {1260 830 {1250
Rated breaking capacity ~ - - ;“ 16 16
{rated symmetrical Isc [kAl: 20 20 20 i20 20 20
short-circuit current) 25 05 25 25 25 125
- - -~ - 16 16
e s APE S N TR T
25 io5 25 25 {25 25
- - - - 40 40
Making capacity Ip [ikA]: 18,5 mm 50 50 50 50 50
) 63 63 ‘63 63 {63 ez 1
peration sequence [0-0.835-CO-155-CO) i »
Cpening time [ms] { 33...60
Arcing time [ms]i10...15
Total breaking time [ms]i43..75
Closing time [ms]:60...80
' PP H [mm] ; 579 579 {579 579 680 {880
gﬁvﬁmum W [mm] § 603 503 503 503 653 653
dimensions H D [mm] i 548 548 548 548y 646 646 i
W Pole distance P [mm] | 150 150 150 150 | 210 210
Weight kgli116 116 e 116 | i140 1140 B
Standardised table of dimenslons 1VCD | 000092 000187 joo01a7  ioooda7 | Viocoose  ioooiss
aaeraﬁng temperature {*Cli-56 ...+ 40 \ e
o IEG 60068-2-30 | ¢ Ww.o ooy
Tropicalisation i
IEC 8072121 : » \Y}
Electromagnetic compatibility IEG 6227111 \

{1) Rated current guaranteed vith circuft-breaker installed in switchgear with 40 °C arbient temperature.
{2) Special typa with device for charging the closing spring by means of a rotary handle outside the.operating mechanism,

;_, -;:-"2'” ﬁ Y '
<A
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[ VD4/ZTS vD4/ZS8
: I -
' 650 1650 850 1650 {800 800 650 650 1800 800
1200 {1200 1200 11200 11200 1200 1200 1200 {1200 1200
ia .
. .
12 12 17.5 17.5 o4 24 12 2 24 iz
12 12 17.5 17.5 24 24 T 12 24 24
23 28 38 ag 50 50 28 28 50 50
L 75 75 {95 95 125 125 75 175 125 125
— 50760 £50-60
630 1250 1830 Y250 630 11250 630 1250 B30 1250
- - i - 16 16 - ~ 16 16
20 20 iz0 20 20 20 isp 20 20 20
25 25 izs 25 25 25 25 25 25 25
- - - - 16 16 - - 16 16
"""""" 20 20 20 20 20 20 20 20 20 20
25 25 ) 25 {25 25 25 io5 25 25
- - - - 40 40 - - 40 40
50 50 50 50 50 50 50 50 50 50
63 63 i63 83 63 i63 63 i 83 63
. .
'133...60 4a0..60 T
10..,.15 10...15
43..75 50...75
60...80 60...80
£79 i579 579 is7y 680 680 579 579 ig80 680
503 503 503 503 653 653 503 503 653 853
638 638 638 698 646 646 6381\ 638 646 646
150 150 150 150 210 210 150 | 150 210 210
116 18 116 116 i140 140 116 \ 116 140 140
000093 i 000134 000134 1000134 { 000090 00036 00009 000133 {00088 {000135
=5...+ 40 = 5. 40
. . |
. [
...... . Y \
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5.5.8. General characteristics of withdrawable circuit-breakers for Z58.4 switchgear

VD4/ZS8 - VD4/ZT8 - VD4/Z8 withdrawable circuit-breaker for Z88.4 switchgear

42

Ur isc Rated uninterrupled current (40 “C {A]
: Pangl without partition Panel with partition Speclal panel EON
W = 650 W = 800 {W =650 iw =800 I W = B50 W = 800
- " T > Ci!culi-i)reaker [yp&
KV L kA P =150 P=210 P=150 P =210 [P =150 P =210
UA = 205 Wl =310 ufl = 206 wi = 310 ull = 205 uii = 310
o =35 =35 2 =35 6-85  in=35 -85 :
20 1630 : VD4/78 12.06.20 pi50
25 e VDA4/Z8 12.06.25 p150
20 1250 V04728 12.12,20 p150
25 1250 VDA/Z8 12.12.25 p150
20 630 VDA4/ZT8 12.06.20 p150
25 630 VD4/ZT8 12.06.26 pis0 ]
12 20 ‘ 1250 VDA4/ZT8 12.12.20 p150
25 1250 VD4/ZT8 12.12.25 p150
20 630 VD4/Z58 12.06.20 p150
25 630 VD4/ZS8 12.06.25 p150
20 1260 YD4/258 12.12.20 p150
P R A R 1250 VD4/758 12.12.26 p150
20 830 VD4/Z8 17.06.20 p150
25 630 VD4/Z8 17.06.25 pi50
20 1250 VD4/78 17.12.20 pi50
25 1250 VD4/28 17.12.25 p150
i 20 ) B30 VD4/ZT8 17.06.20 pt50
25 630 VDA4/ZT8 17.06.25 p150
— " 1250 VD4/ZT8 17.12.20 5150
25 1250 VD4/ZT8 17.12.25 p150
16 1630 VD4/Z8 24.06.16 p210
20 830 VD4/Z8 24.08.20 p2190
25 30 VD4/ZB 24.06.25 p210
16 1250 VDA4/ZB 24.12.16 p210
20 1250 VD4/Z8 24.12.20 p210
25 1250 VD4/Z8 24.12.25 p210
16 630 VD4/ZT8 24.06.16 p210
20 630 VD4/ZT8 24.06.20 p210
25 630 VD4/ZT8 24.06.25 p210
2 16 1260 VDA/ZT8 24,12.16 p210
20 1250 VD4/ZTE 24.12.20 p210
25 1250 /IVD4/ZT8 24.12.25 p210
16 630 /}vD4/758 24.06.16 p210
20 630 / |1 vDa/zss 24.08.20 p210
25 630 | [ iVDA/ZSB 24.06.25 p210
18 1250 VD4/ZS8 24.12.16 p210
20 1250 VDA4/ZS8 24,12.20 p210
25 1260 VD4/258 24.12,25 p210
W = Width of the switchgear.
P = Pole horizontal centre distance.
Wl = Distance between bottomn and top terminal.
& = Diamater of the Isofating contact.
o IR R OAREY sy i
A




5.5.8. Standard fittings for withdrawable circuit-breakers 5.5.10. VD4/Z88 {Preussen Elekira-EQN version)
for 258.4 switchgear — Davice for recharging the closing spring, with door closdd,

The basic versions of the withdrawable circuit-breakers are by means of removable rotary handle and outside the
always three-pole and fitted with: operating mechanism and the switchgear
— EL type manual operating mechanism ~ 64-pin Harting socket with mechanical interlock which
— mechanical signalling davice for clasing spring charged/ prevents traverse of the circuit-breaker when the plug is nc

discharged inserted in the socket
- mechanical signalling device for circuit-breaker open/closad  ~ Interlock with the door which prevents insertion of the
- closing pushbutton spring charging lever when the circuit-breaker Is closed
— opening pushbutton — Interlock with the door and the B4-pin Harting socket whic
— operation counter prevents door closure when the plug is not inserted in the
— set of ten awxdliary circuit-breaker open/closed contacts socket,

Note: with the set of ten auxiliary conlacts supplied as standard ang the

maximum number of electrical applications possible, three make contacts 8.5.11, VD4/28 - VD4/ZT8

- lever for manually charging the closing springs incorporated

[signalling circult-breaker apen) and four break contacts (signalling circuit-

breaker closed) are available. — Harting 64-pin socket with mechanical interlock which

prevents traverse of the circuit-breaker when the plug is not
in the operating mechanism for VD4/28 and V04/7T8, inserled in the socket.
external with rotary movement for VD4/238

— isolating contacts

cord with connector (only plug) for auxiliary circuits, with

striker pin which does not allow connaction of the plug

in the socket if the rated current of the circuit-breaker is ( '
different from the rated current of the pansl

racking-in/out lever (the quantity must be defined according

to the number of pieces of apparatus orderad)

Caption
1) Devics for spring charging with rotary handle

2) Harling 64-pin socket with mechanical intedock which prevents iraverse when the socket is not mssrted”!] f
3) Door-sockei-spring charging device interlock (only VD4/ZS8 varsion) M !




5.43,12. General characteristics of withdrawable circuii-breakers {for UniBwitch switchgear
and UniMix {24 kV) switchgear

T -

Gircuit-breaker VD4US 24 B VD4/US 24 9
UniSwitch (unit CBW type): « . - -
AAAAAA UniMix (unit P1/E type) i — - . .
IEC 622711001 . .
( renderds VDE 0671; CE EN 62271-100- File 7642 o o . .
Rated voltage Ur [kV]:24 24 24 i24
Rated Insutation voltage Us [kV]§ 24 e {04 24
Withstand veltage at 50 Hz Ud (1 min} [kV]: 50 50 50 50
mpufs&withstand voltage Up [kV])i 125 125 125 125
Rated frequency ir [Hz) } 50-60 50-60 50-80 50-680
ated normal current (40 °C) O Ir (A} 630 1250 630 1250
. 16 (20) © 16 (25)® 16 16
Migpsﬁg—circmt current) Isc [kA); 20 (25) ® _20 (25 ° 20 20
- - 2 25
. 16 (20) ® 16 (26) @ 16 16
?{;‘heg;h:::r'gﬁt e Ik [kA}| 20 (25) @ 20 (25) & 20 20
- - iog 25
40 (50) @ 40 (50} ® 40 40
Making capacity Ip kA § 50 (63) @ 50 (63} @ 50 50
— - 63 iga
Operation sequence [0-03s-CO-188~COji» . . .
Opening time  [ms)i83...60 33... 60 33.. 60 33.. 60
Arcing tme [ms]i10... 15 10... 15 10... 15 {10..15
1al breaking time [ms]i43...75 143..75 43 .75 {43 .75
Closing time [ms] 60 ... 80 ‘60 ... 8D 60 ... 80 60 ... 80
il H [mm] } 680 680 880 680
gﬂva;g]um W [mm] | 653 653 653 853
dimensions G [mm] | 742 742 742 742
V Pole distance P [mm] : 210 210 210 210
Weight lkal i 125 125 125 125
Standardised tabla of dimensions 1VCD | 000047 000047 £00047 000047
Operating temperature [°Cli- 5 ...+ 40 -5+ 40 -5.,.+40 -5 ...+ 40,
Tropicalization IEG: 60088-2-30, 60721-2-11+ . . .
Flectromagnetic compatibility [EC 62271% s iw . .

{1) Rated current guaranteed with withcdrawable ciruit-breaker installed In switchgear with 4G °C amblent temperature
{2) The value and duration of tha rated short-time withstand current depends on the switchgear. Sea the specific catalogues of ths UniSwitch and UniMix switchgear

{3) The top shutter activation wheels of the UniSwilch switchgear {CBW unit) are mounted and adjusted by the manufacturer of the UniSwiteh swilchgear
{4) The top shutter activation wheels of the UniMix switchgear (P1/E unit) ara available on request

{6) The values in brackets refer to the 12 kV rated voltage.
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6.6.13, General characteristics of withdrawable circuit-hreakers for UniSec switchgear

Circuit-breaker VD4/SEC
IEC 62271-100: »
Standards
VDE 0671; CEI EN 62271-100- File 7642 »

. Rated voltage Urlkviioe
Rated insulation voltags Us [kv] {24
Withstand voltage at 50 Hz Ud (1 min) [kV] {50
Impulse withstand voltage Up [kv]i125
Rated frequency fr [Hz]: 50-60
Rated normal current (40 °C) © Ir [A) 630 - 1260
(ratfe,d}gfr?m';gis;ps?c:%»circuit cﬁrrent) Isc kAl -zg

ted short-time 16
wi nd current (3 s) Ik {kA] {20
2
40
Making capacity Ip [kA) 50
63
Operation sequence [0-035-C0-155-CQjje
Opening tima [ms]:33... 60
Arcing time [ms]i10... 15
Total breaking time [ms]i43..75
Closing time [ms): 60 ... 80
iy H [ram] § 743
Maximum W [mm] { 653
averall !
dimensions D [mm):742
___________ ¥ Pole distance P [mm)] 210
Waight [kg] {133
Standardised table of dimensions 1VCE: 000190
Operating temperature [°C)i- 6. + 40
Tropicalization IEC: 60068-2-30, 60721-2-1:»
Electromagnstic compatibility A_IEC 622711

{1} Rated current guaranteed with withdrawable dircuit-breaker installed in switchgear with 40 °C amblent temperature.




5.5.14, Standard fittings for withdrawable circuit-hreakers
for UniSwitch, UniMix and UniSec swilchgear

The basic versions of the withdrawable circuit-breakers are

three-pole and provided with:

— EL type manual operating mechanism

- Mechanical signalling device for closing spring charged/
discharged

— Mechanical signalling device for circuit-breaker cpen/closed

— Closing pushbutton

— Qpening pushbutton

— Operation counter

— Set of ten circuit-breaker open/closed auxiliary contacts
Note: with the get of ten auxiliary contacts supplied as standard and
the maximum electrical accessories, threa break contacts are available
(signalling circuit-breaker cpen} and four make contacts (signalling circuit-
breaker closed).

— Lever for manual charging of the closing spring incorporated
in the operating mechanism

— Isclating contacts

— Racking-cut/racking-in fever {the quantity must be
astablished according to the number of pieces of apparatus
ordered).

VD4 withdrawable circuit-breaker for switchgear
UniSwitch (type unit CBW) and UniMix {type unit P1/E)

Ur isc Rated uninterrupted current (40 °G} [A]
EUniSwitCh CBW: UniMix P1/E
( Pota,_ P=210 .
KV kA Clreuit-breaker type
ui=310 Y iufl=810
0=35 /  i5=35
16 6';9’-{3 - 3630 VD4/US 24.06.16 p210
20 igapn 630 VD4/US 24.06.20 p210
g 2 i~ 630 VD4/US 24.06.25 p210
o r et {1250 1250 VD4/US 24,1216 p210
20 (12500 1250 VD4/US 24,12,20 p210
25 - 1250 ;z\fDdeS 24,12.25 p210

(1) 25 kA Is¢ at the 12 kV rated voltage

P = Pole horizontal centre distance.

uA = Distance between bottom and top terminal,
@ = Diamster of the isolating contact.

5.6. Characteristics of the eleclrical
ACCEessories

— Shunt opening release (-MO1)

~ Additional shunt opening release (-M02)
- Shunt closing release (-MC)

- Locking magnet on the actuator (-RL1)

Un 24-30-48-60-110-125 - 220 - 250 V-
Un 48-60-110-120-127 - 220 ... 240 V-~ 50 Hz
Un 110 - 120 - 127 - 220 - 240 V~ 60 Hz

Operating limits

70 ... 110% Un

Inrush power (Ps)

DC 200 W, AC = 200 VA

Inrush time

approx, 100 ms

Continuous power (Pc}

DC=5W, AG=5VA

Opening time

35..60ms

Closing time

30 ... 80 ms

Insulation voltage

2000 V 50 Hz {for 1 min)

Undervoltage release (-MU)

Un §24-30-48-60-110-125»220—250V~

Un 548—60-110-120-1‘2?-220...240V~50Hz.
Un 110-120...127 - 220 ... 240V~ 60Hz
Operating limits

- gircuit-breaker apeningi 35-70% Un

- clreult-breaker closing : 85-110% Un

Inrush power (Ps}

DC 200 W, AG = 200 VA

Inrush time

approx. 100 ms

Qontlnuous power

DC=5W;AC=5VA

Opening time

60 .. 80ms

Insulaticn voltage

2000 V 50 Hz (for 1 min}

Electronic time delay device for undervoltage release
{mounted ocuiside the circuit-breaker)

Un

{24..30-48- 60 - 110... 127 - 220 ... 250 V-

Ln

48 - 80 - 110 ... 127 - 220 ... 240 V- 50/60 Hz

Adjustable opening lime
(release + time defay
device)

0.5-1-1.5-2-3 s

. VD4 withdrawable circuit-breaker for switchgear UniSec

ar Is¢ Rated uninterrupted current (40 °C) [A]
P=210
kv kA ul=310 Circuit-hreaker type
=35
i6 B30 VD4/SEC 24.06.16 p210
20 630 VD4/SEC 24.06.20 p210
25 630 VD4/SEC 24.06.25 p210
24 16 1250 VDA/SEC 24.12.18 p210
20 1250 VD4/SEC 24.12.20 p210
25 1250 ijD4/SEC 24.12.25 p210

= Pole horizontal centre distance.
A = Dislance belween bottom and top terminal.
& = Diameter of the isolating contact.
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L)

Unlimited short circuit stability by using fuses of max. 10 A time-lag

Motor for motorised truck (-MT) (only for withdrawable Cosa Reted current Breaking capacity \ )
circuit-breakers for UniGear Z51, UniSec and 288.4 250V AG 0.7 2.5A 05 A \
switchgear) 3BOVAC 0.7 15A 15 A .
Un 24-30-48-60-110-220 vV DG SOVAC 0.7 15 A
Operating limits 85..110% Un 660 V AC 0.7 12 A
Rated power {Pn} 40 W Time consiant
1ms i0A 12A
Motor operator (-MS) 15 ms 10 A 12 A
24V DG
Charactetistics 50 ms BA 194
Un 24...30 - 48.,..60 - 110...130 - 220...250 V-~ 200ms 4A TIA
Un 100..,130 - 220...250 V - 50/60 Hz 1ms 8A 10A
Operating limits i85 .. 110% Un 80V DG 18ms A 8A
<40 KA 50 kA 50ms SA 6A
Inrush power (Ps)  { DG=600 W DC=900 W; 200 ms iR 5.4 A
AC=600 VA AC=000 VA 1ms 6A gA
DC=200 W, DC=350 W, Bms AA 5 A
Rated power (P} \6_o00 vA AC=350 VA 110V DG
- : 50 ms 2A 46A
Inrush fime 0.2s 028
P ; 200 ms 1A 2.2A
Charging lime 6-75 6-7s8
” " 1ms 1.5A 2A
Insulation voltage 2000V 50 Hz {fer 1 min) : 2000 V 50 Hz {for 1 min)
15 ms iA .4 A
220V De 50 0.75 A 1.2A
Auxiliary contacts of the circuit-breaker s ik AT, .
) 200 ms 0.5 A 1A (
Rated insulation voltage (660 VAC Note ’
according to VDE 0110, Group C 800 VDo With the set of 10 auxiliary contacts supplied as standard, the foflowing are avalable:
L — 3 NO contacts + 5 NG contacts for fixed drout-breakers
Rated yoltags 24¥.. 6680 V — 3 NO contacts + 4 NG contacts for vilhdrawable circuit-breakers
Insulalfon-}esu,est voltage 2.5kV With tha set of 15 awmdliary contacts (+5 contacts on request compared to the 10 sup-
Maxi tefj t oA plied as standard), the following are avaitable:
P prbehh b s s ~ for fixed circuit-breaker, as desired, 6 NO contacts + 7 NC contacts or 5 NO con-
Number of contacts 5 tacts + 8 NG contacis or 3 NO contacts + 10 NG contacts
Strof R & 7 - for withdrawabla circuit-breakers, depending on the applications required, a maxi-
rake >J mm ... £ mm mum of & NO contacts + 6 NG conlacts and a minlmum of 5 NO contacis + 5 NG
Contact force 26N contacts ara avafable,
On resistance 3ma
Storing temperature range ~20°C ...+ 120 °C Locking magnet on the truck (-RL2) (%)
Operating temperature range -20°C...+70°C 24-30 - 48 - B0 - 110- 125 - 197 - 132 - 290
Contact over temperature 20K Un - 240 V-
Cperatlng cycles 30,000 Un 24-30-48-60-110-125-127 - 220 -

230 ... 240 V- 50/60 Hz

Operating limits

85.,. 110% Un

Inrush power (Ps}

DG = 250 W; AC = 250 VA

Centinuous power (Pc)

G =5W, AC=5VA

Inzush lime

150 ms

{*) Not avaftabla for versions with motorized truck, (




. Safety indications

The VD4 circuit-breakers guarantee a minimum 1P2X

degree of protection when instatled in the following

conditions:

— fixed circuit-breaker, installed behind a protective
metal net

— withdrawable circuit-hreaker, installed in
switchgear.

Under these conditions the operator is totally

guarantesed against accidental contact with moving

parts.

Should mechanical operations be carried out on the

circuit-breaker outside of the switchgear, take great

care of the moving parts.

Instructions for operating the circuit-breaker

6.2.

If the operations are prevented, do not force the
mechanical interlocks and check that the operating
sequence is correct.

Racking the circuit-breaker in and out of the
switchgear must be done gradually to avoid shocks
which may deform the mechanical interlocks.

Due to safety reasons, the circult-breaker has to be
treated as "switched on" if the switching position
cannot be clearly determined.

[n this case all high voltage connections to the
circuit-breaker have to be de-energized and zero
potential on the primary side of the circuit-breaker
has to be confirmed prior to commissioning,
operation, maintenance or repair work.

Switching and signalling parts

VD4 circuit-breakers for UniGear switchgear and PowerCube
modules (fig. 6a)

Caption
1 Kay lock {if provided) ()

2 |Lever for manually charging the closing spring {except version VD4/ZS§ - see figure £b)

3 Coupling lever far racking-out oparation (withdrawable circuil-breakers only)
4 Opening pushbutton

5§ Closing pushbutton

6 Signalling devica for clrouit-breaker open/closed

7 Signalling device for closing springs charged/discharged

8 Operation counter,

9 Handles for operating the truck locks {only for withdravsable circuit-breakers)

10 Qperating lever for clrouit-breaker racking-infout (there is a speclal version for VD4/Z58}

11 Mechanical undervoltage release ovarride (on reguest).

Fig. 6a
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Mechanical override of the
undervoltage release

(on request)

Undervoltage release ena-
(i) bled. The circuit-breaker
can only be closed if the
undervoltage release is sup-
plied with power.

Undervoltage release disa-
bled. The circuit-breaker
can also be closed if the
undervoltage release is not
supplied with power.
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6.3. Circuit-breaker closing and opening
operations

Circuit-breaker operation can ve either manual or electrical
(fig. 6 - fig. 7).

al) Manual closing spring charging for VD4 circuit-
breakers for UniGear switchgear and PowerCube
medules (fig. 7a)

Repeatedly activate the charging lever (2} (maxirmum rotation
angle of the lever: about 90°) until the yellow indicator (7)
appears.

The maximum forces which can normafly be applied to the
lever ars < 150 N for the EL1operating mechanism, < 200 N
for the EL2 operating mechanism and < 250 N for EL3
operating mechanism.

EL1 Twin and EL2 Twin type operating mechanisms ara
provided for circuit-breakers with 50 kA breaking capacity.
For manual charging, the additional lever (1) should be
inserted fully, as indicated in fig. 7¢. In this way, the maximum
force to be applied is < 200 N. For the type of operating
mechanism, please refer to the rating plate in fig. 1.

a2} Closing spring loading in the manual mode for
withdrawable VD4 circuit-breakers for UniGear
switchgear equipped with a hand-operated rotary

lp{ElPi‘ng device for the closing spring (refer to flg. 6b
for Indigative details)

Rotaie the ‘(%' g lever (2) (rotate about 12 times) uniil

the yelldw.ndicator (7) appears. The maximum force which

can nofmally be applied to the lever is < 150 N for the EL1
“———TPerating mechanism and < 230 N for the FL3 operating

mechanism.

The operation can be carried out with the door either open or

closed and the circuit-breaker gither withdrawn or connectad.

WARNING (fig. 8b): Fit the hand-operated loading lever of

the clasing spring (2b) into its housing (2a). Turn the lever
clockwise (about 12 times) until the yellow indicator (7)
appears to show that loading is complete. Once this happens,
the lever wilt continue for half a turn without loading (without
exercising any force), after which it will lock owing to a
sudden load increase. Do not exercise force or try to continue
loading as this will damage the device.

VD4 circuit-breakers for Z288.4 switchgear (fig. 6b)

a3} Manual closing spring charging for VD4 circuit-
breakers (fig. 7b)

Rotate the charging lever (2) until the yellow indicator (7)
appears, The maximum force which can normally be applied
to the lever is < 150 N for the EL1 operating mechanism and
< 230 N for the EL3 operating mechanism.

The operation can be carried out with the door either open or
closed and the circuit-breaker either withdrawn or connected.

WARNING (fig. 6b): Fit the hahd-operated loading lever of
the closing spring (2b) into its housing (2a). Turn the lever
clockwise (about 12 times) until the yellow indicator (7)
appears to show that |oading is complete. Once this happens,
the lever will continue for half a turn without loading (without
exercising any force], after which it will lock owing to a
sudden load increase. Do not exercise force or iry to continue
loading as this will damage the devica.

. and automatically starts recharging the springs again whan

b) Electrical spring charging operation

Cn request, the circuit-breaker can be fitted with the
accessories for electrical operation:

— geared motor for automatic closing spring charging
- shunt closing release

~ shunt opening releass,

The geared motor autormnatically rechargas the spring after
each closing operation untit the yellow indicator (7) appears,
If the power is cut off during charging, the geared motor stbps

the power returns,
In any case, it Is always possible to complete the charging
operation manually,

¢) Circuit-breaker closing

The operation can only be carried out with the closing spring
completely charged.

For manual closing, press the pushbutton (5 - fig. 6b).

When there is a shunt closing release, the operation can also

be carried out remotely by means of a special control circuit.
Closing having taken place is indicated by the signalling .
device {6 - fig. 6b). (

d} Gircuit-breaker opening

For manual opening, press the pushbutton (4 - fig, 6b).

When there is a shunt opening release, the operation can alsa
be carried out remotely by means of a special control circuit.
Opening having taken place is indicated by the signalling
device (6 - fig. 6b).
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Caption
1 Key lock (if provided}
2 Lever for manually charging the closing spring

2a Goupling for manual closing spring charging (when laver 2 Is not
provided)
2b Lever for manual closing spring charging for rotary charging device

3 Coupling for racking-out operation lever {only for withdrawable circuit-
braakers)

4 Openlng pushbutton

& Closing pushbutton

& Signalling device for circuit-breaker open/closed

7 Signalling device for closing spring charged!ﬁ‘rscharged
8 Operation counter,

9 Handles for operating the truck locks [only for withdrawable circuit-breakers)
10 Operating lever for clrcuit-breaker racking-infout.

Fig. 6b

L
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Fig. 7a

Fig. 7b

Fig. 7¢c
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7. !_nstallation

7.1, General

Correct Installation is of primary importance. The
manufacturer's instructions must be carefully
studied and foliowed. It is good practice to use
gloves for handling the pieces during instaliation.

7.2. Installation and operating
conditions

The following Standards must be taken into particular

consideration during installation and service:

— |EC 62271-1/DIN VDE 0101

- VDE 01085: Electrical installation service

— DIN VDE 0141: Earthing systems for installations with rated
voltage above 1 kY

— All the accident pravention regulations in force in the relative
countries,

" 7.2.1. Normal conditions
Follow the recommendations in the IEC 62271-1 and 62271-

ﬂ“]\faqgtand‘%rd& In more detail:

.!(mbient lem’pea’alua‘e
'/Mum
Averag}chimum over24 hours

Minimum (accarding to clads - 5),
apparatus for indoor istalidtion

i+40°C
35°C

5e

Humidity

The average value of the relative humidity, measured for a perlod longer
than 24 hours, must not exceed ths 95%.

Tha average value of the pressure of the water vapour, measured for a
perlod longer than 24 hours, must not exceed 2.2 kPa,

The average value cf the relative humidity, rneasured for a period lenger
than 1 month, must not exceed the 90%.

The average value of the pressure of the water vapour, measured for a
period longer than 1 month, must not exceed 1.8 kPa.

titude
< 1000 m above sea level.

7.2.2. Special conditions

Installations over 1000 m a.s.l.

Possible within the limits permlited by reduction of the dielectric resisiance
of the air,

Increase in the amblent temperature
Reduction In the rated current,
Encourage heat dissipation with appropriate additional ventilation.

52

Climate \

To avoid ihe risk of corrasion or other damage in areas:

- with a high fevel of humidity, and/or

- with rapid and big temperature variations, take appropriate steps (for,
example, by using sultable electric heaters) to prevent condensation
phenomena.

For special installation requirements or other operating
conditicns, please contact ABB.

The areas involved by the passage of power
conductors or auxiliary circuit conductors must
be protected against access of any animals which
might cause damage or disservices.

7.2,3. Trip curves

The following graphs show the number of closing-opening
cycles (No.) allowed, of the vacuum interrupters, according o
the braaking capacity {la}.

Caption (Figs. 8...)
No. Number of closing-opening cycles allowed for the vacuumn interrupters,
la: Breaking capacity of the vacuum interrupters.
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7.3. Preliminary operations

— Clean the insulating parts with clean dry cloths.

— Check that the top and bottom terminals are clean and
free of any deformation caused by shocks received during
transport or storage.

7.4, Installation of fixed circuit-breakers

The circuit-breaker can be mounted directly on supporting
frames to be provided by the customer, or on a spagial
supporting truck (available on request).

The circuit-breaker, with supporting truck, must be suitably
fixed to the floor of its own compartment by the customer.
The floor surface in correspondence with the truck wheels
must be carefully levelled.

A minimum degree of protection (IP2X) must be guaranteed
from the front towards live parts.

7.4.1. Mounting the circuit-breaker on a truck made by
other manufacturers

The VD4 circuit-breakers which are not installed on ABB

trucks, but on trucks made by the customer, must be fitted

with one or two additional auxiliary contacts (activated by the
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rechanicat lock and by the circuit-breaker releass device) to
carry out the function of interrupting the shunt closing release
circuit (-MC) during traverse from isolated and vice versa.

In ABB trucks, this function is carried out by the -BT1 and
-BT2 auxiliary contacts which cut of the release power supply
during and before activation of the mechanical lock of the
screw truck racking-in device. This means that the shunt
closing release power supply can only by applied at the end
of activation of the mechanical lock. In this way it is certain
that no electrical impulse can activate the shunt closing
release with the circuit-breaker in an intermediate position.

7.5. Installation of withdrawable circuit-
breaker

The withdrawable circuit-breakers are presst for use

in UniGear 7251, UniGear 732, UniSec switchgear and
PowerCube modules.

For racking-in/racking-cut of the switchgear, fully insart

the lever (1) (fig. 8) in the appropriate seat (2) and work it
clockwise for racking-in, and anti-clockwise for racking-cuy,
until the limit switch positions are reached.

Gircuit-breaker racking-in/-out must be carried out gradually
to avoid shocks which may deform the /ecf%anga)f :
and the limit switches.

————

ter




Tne torgue normally reguired ta carry out racking-in and
racking-out is <25 Nm.

This value must not be exceeded. If cperations are prevented
or difficult, do not force them and check that the operating
seqguence is correct.

Note

To complete the racking-Infoul operation, about 20 rotations of the lever are
required for clrcuit-breakers up to 17.5 kV, and about 30 rotations for 24 kV
circuit-breakers.

When the circuit-hreaker has reached the isolated for test/
isolated position, it can be considered racked into the
switchgear and, at the same time, earthed by means of the
truck wheels.

Withdrawable circuit-breakers of the same version, and
therefore with the same dimensions, are interchangeable,
However, when, for example, different electrical accessory
fittings are provided, a different code for the plug of the
auxiliary circuits does not allow incorrect combinations
between panels and circuit-breakers.

For the circuit-breaker installation operations, also refer to the
~ xchnical documentation of the above-mentioned switchgear.
& ¢ The racking-in/-out operations must always be

carried out with the circuit-breaker open.
utting into service for the first time, it is
advisable to charge the circuit-breaker operating
mechanisms manually so as not to overload the
aukiliary power suply circuit,

acﬁ
7.5.1. Circuit-bleakers with withdrawable mototized truck

Carry out the ragking-in/racking-out test of the motorized

truckn the same way as for a manual truck, following the

instructions below:

- Rack the circuit-breaker into the switchgear in the open and
isolated position, with the power supply to the motor circuit
cut off and with the enclosure door closed.

]
i
}
!
H

[

P

Fig. 9
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— insert the manuval racking-in lever {1) in the special co
{2) Fig. 9, and take the moterized truck to about haif itsyun
between the isolated for test and the connected positio
The torque needed to carry aui truck handling is < 256 N
In the case of accidental inversion of the truck motor pow
supply polarity, this operation allows a possible error in
direction to be dealt with without any damage. Verification
checks:

ajmotor rotation clockwise during circuit-breaker racking-i

b)motor rotation anticlockwise during circuit-breaker
racking-out.

— Remove the manual lever (1) from the coupling (2) Fig. @

~ Supply the truck motor cirguit,

— Activate the contral for the electrical racking-in operation.
When racking-in has taken place, check correct changeover
of the refative auxiliary contact,

— On completion, activate the control for the electrical
racking-out operation. When racking-out has taken place,
check correct changeover of the relative auxiliary contact.

— In the casa of a motor fault during a racking-in or racking-
out operation, in an emergency the truck can be taken to
the end of its run manually, after first cutting off the power
supply to the motor power supply circuit and then, using
the manual lever, work in the same way as with the manual
truck.

Nole

By means of the chain ransmisslon, truck handling carried ou using the
manual lever makes the truck motor armature rotate which, behaving like a
generator, can cause inverse voltage at the connaction lerminals.

This may damage the permanent magnet of the motor, therefore all the fruck
racking-in and racking-out operations carried out using the manual laver must
be dons without power supply in the motor Gircuit.

AERE
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7.6. Power circuit connections of fixed
circuit-breakers

7.6.1, General recommendations

— Select the cross-section of the conductors according to
the service current and the short-circuit current of the
installation.

— Prepare special pole insulators, near the terminals of the
fixed circuit-breaker or of the enclosure, sized according
to the electredynamic forces deriving from the short-circuit
current of the installaiion.

7.6.2, Assembly of the connections

- Check that the contact surfaces of the connactions are flat,
and are free of any burrs, traces of oxidation or deformation
caused by drilling or impacts received.

— According to the conductor material and the surface
treatment used, carry out the operations indicated in table
Tt on the contact surface of the conductor.

Assembly procedure

— Put the connections in contact with the circuit-breaker
L _t_eirminalrs, taking care to avoid mechanical stresses {traction
/ compidssieq) on, for example, the conducting busbars on
the terminals\
‘\—' Interpose a spring washer and a flat washer between the
'l‘wead of the bolt and the connection.
— ltijs advisable to use bolts according to DIN class 8.8
Stz;hdards, also referring to what is indicated In table T2.
~ In the cage of cable connections, strictly follow the
m_anufacfurer’s instructions to make the terminals.

T1

T2

Boft %Recommendad tightening torque @
 without [ubrigant { with Wbricant 2
M5 £10,6 Nm 45Nm
M8 fsNm 10 Nm
M0 {50 Nm {20 Nm
M12 {86 Nm 40 Nt N
M18 1200 Nm 80 Nm

(1) The nominal tightening torque is based on a friction coefficient of the thread of

The nominal tightering lorque with lubricant is according to the DIN 43673 Stan-
dards.

{2) O or grease. The thread and surfaces in contact with the tubricated heads.
Take into account the deviations from the general Standards table (for example, for
systems in contact or terminals) as foresesn in the specific techrical documentation,
The thread and surfaces In contact with the heads of botts must be stightly ofled or
greased, so as to obtain a correct nominal tightening torque.

7.7, Earthing

For the fixed version circuit-breaker, carry out sarthing by
means of the special screw marked with the relative symbol,
Glean and degrease the area arcund the screw to a diameter of
about 30 mm and, on completion of assembly, cover the joint
again with Vaseline greass. Use a conductor (bugbar or braid)
with a cross-section conforming to the Standards in force.

7.8. Connection of the auxiliary circuits

Note: the minimum cross-section of the wires used for the
auxiliary circuits must not be less than the one used for the
internal cabling. Furthermore, they must be insulated for 3 kV
of test,

7.8.1, Fixed circuit-breaker
Connection of the circuit-breaker auxiliary circuits must be

Batre copper

made by means of the terminal box (1) (fig. 10) mounted

— Clean with a fing file or emery cloth.

— Tighten fully and cover the contact surfaces with 5RX Moly type grease.

inside the circuit-breaker and the cables must pass through
the connector (2).

Outside the connector, the cables must pass through a

Copper or sliver-plated alumintum

suitable metal protective cover {pipe, wiring duct, etc.), which

~ Clean with a rough dry cloth.

must be earthed.,

- Only in the case of obstinate traces of oxidation, clean with a very fine
grain emery cloth 1aking care not to remove the surface layer.

— If necessary, restore the surface treatment.

To prevent the cabling wires outside the clrouit-breaker (carried

out by the customer) from accidentally coming into contact with

Bare aluminium

moving parts and therefore undergoing damage to the insulation,

— Clean with a metal brush or emery cloth,

it is recommended to fix the wires as shown in fig. 10a.

— Cover the contacl surfaces again immediately with neutral grease.

— Insert the copper-aluminium bimetal with surfaces shined (copper
slde In contact with the terminal; aluminium side in contact with
the connection) between the aluminfum connection and the copper
terminal,

Before removing the operating mechanism cover
to access the terminal box, check that the circuit-
breaker is open and the closing spring discharged,

o

[Hnt
i

7.8.2, Withdrawable circuii-breakers

The auxiliary circuits of withdrawable circuit-breakers are f
cabled in the factory as far as the connector (fig. 11).

For the external connections, refer to the electric wiring
diagram of the switchgear.

67
b % I

(distributed value the thread is subjected to which, in some cases, is not negligivle),

(




VD4 circuit-breaker for UniGear switchgear and PowerCube madule.

Fig. 10

VD4 cirouit-breaker for 258.4 swilchgear
{(VD4/ZS8 version with rotary charging).

Fig. 10a Fig. 11

I)[ t’ IH f !1“5.%“5*. o
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Putting into service

. General prooed uras Before putting the circuit-breaker into service, carry out t

) _ _ . following operations:
All the operations regarding putting into service -~ check tightnass of the power connections to the circuit-
must be carried out by ABB personnel or by breaker terminals;
suitably qualified customer personnel with in-depth  _ ogiapiish the setting of the primary electronic overcurrent
knowledge of the apparatus and of the installation. release (if provided);
Should the operations be prevented, do not force ~ check that the valus of the power supply voltage of the
the mechanical interlocks and check that the auxiliary circuits is between 85% and 110% of the rated
operating sequence is correct. _ voltage of the electrical accessories;
The operating forces which can be applied for — check that no foreign bodies, such as hits of packing, have
racking-in withdrawable circuit-breakers are got into the moving parts;
indicated in paragraph 7.5. ~ check that there is a sufficient exchange of air in the

installation place to avoid overtemperatures;
- also carry out the checks indicated in tahle T3,




T3

ITEM INSFECTED

PROCEDURE

i POSITIVE GHECK

A\

1 insulation resistancea. Medium voitags clrcuit H
With 2 2500 V megger, measure the insulaticn resistance The insulation resistance should be at least 50
! between the phases and the exposed conductive part of the Mohm and in any case constant over time.
{clroult.
Auxiliary circuifs
With a 500 V megger (if the apparatus installed allows this), The insulation resistance should be a few
measure the insulation resistance between the auxiliary circults  { Mohm and in any case constant over time.
and the exposed conductive par,
2 i Auxiliary circuits. Check that the connecticns te the control circuit are correct: Operalions and signals normal.
proceed at the relative power supply.
3  iManual operating mechanism, :Garry out a few clesing and opening cperations (see cap. 6). The operations and relative signals take place
N.B. Supply the undervoltage release and the locking magnet narmally.
on the operating mechanism at the relative rated voltage
{if provided).
4 I Motor operator (if provided). Supply the spring charging geared motor at the relative rated The spring is charged normaily,
voliage. The signals are normal.
With the spring chargad the geared motor
stops.
Carry out a few closing and opening operations.N.B. Supply tha { The geared motor recharges the spring after
undervoltage release and the locking magnet on the operating | each closing operation.
machanism at the relative rated voltage (if provided),
5 iUndervoitage release Supply the undervoltage release at the relative rated voliage and } The circuit-breaker closes normally.
{it provided). carry out the circuit-breaker closing cperation. The slignals are normal.
Cut off power to the releassa. The circuit-breaker opens.
The signalling changes over.
6 :Shunt opening release and Close the circuit-breaker and supply the shunt opening release | The circuit-breaker opens normally.
G unt opening at tha relative rated vollage. The signals are normal.
{ease {if prow
7 Hﬁ;ﬂg relea Open the circuit-breaker and supply the shunt closing release at | The circuit-breaker opens normally.
{if provi /ﬁi the relative rated voliage. The signals are normal.
8 iKey lock (if previded). Open the circuit-breaker, keep the opening pushbultan Nelther manual nor electrical closing takes
' depressed, then turn the Key and remove it from the housing. place.
Attempt the clrcult-breaker ¢losing cperation.
Put the key back in and turn it 80°, Both elsctrical and manual ¢losing take place
o Carry out the closing operation. normmally; in this position the key cannot be
removed.
9 Locking electromagnet (-RL1) {With the circuit-breaker open, spring charged and focking Closing is not possible.
{if provided). electromagnet not supplied, atternpt circuit-breaker clesing both
manuslly and electrically.
10 : Auxiliary contacts In the Insert the auxmary contacts In sultabls signalling circuits. Signals take place normally.
operating mechanism, Carry out a few closing and opening operations.
11 {Locking electromagnet on the {With the clrouit-breaker open, in the Isolated for test position Racking-in Is not possible.
truck clrouit-Lreaker (-RLZ) and the locking electromagnet not supplied, attempt racking-in
(if provided). of the circuki-breaker.
Supply the locking electromagnst and carry out the racking-in  { Racking-in takes place correcly.
operatien.
12 iAuxlliary transmitied contacts i Insert the auxiliary contacts In suitable signalling clrcuits. The signals due to the relative operations taks
for signalling circuit-breaker With the circuit-breaker racked Into the enclosure, carry oul a place normally.
racked-in, Isolated (UniGear few traverse operations from the Isolated for test position to the
switchgear or PowerCube connacted position.
modules). Take the circuit-breaker to the racked-out position.
,‘““““*‘ e
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9. Maintenance

The maintenance operations are aimed at keeping the
apparatus in good working condition for as long as possible,
In accordance with what is specified in the [EC 61208 / DIN
31 051 Standards, the following operations must be carried
out.

Inspection: Finding out the actual conditions

Overhauling: Measures to be taken to maintain the specific
conditions .

Repairs: Measures to be taken {o restore the specific
conditions.

9.1. General

The vacuum circuit-breakers are characterised by simple,
sturdy construction and a long life.

The operating mechanism reguires maintenance and
functional inspections to reach the expected operating-life
(see par, 9.3.2.}.

The vacuum interrupters are maintenance-free for their whole

opeiﬁh@l'f&.
Vacutyp interfuption does not produce any harmiul effects
even whepdhere are frequent interruptions at the rated and
short/—,eircm

Respect the following Standards for maintenance work:

~ 1he relative specifications given In the chapter on *Standeards and
Speclfications”;

- work safety regulations in the chapter on “Putting into service and
operations”;

~ standards and specifications of tha country where the apparatus is installed.

The maintenance operations must only be carried out by

trained parsonnel and who follow all the safety regulations,

Furthermore, it is advisable to call on ABR personnel, at least

in cases for checking the performances in service and for

repairs.

Cut the powaer supply off and put the apparatus under safe

conditions during the maintenance operations.

A Before carrying out any operations, check that the

circuit-breaker is open, with the spring discharged
and that it is not supplied {medium voltage circuit
and auxiliary circuits).

9.1.1. Operating life expectancy

The operating life expectancy for the VD4 circuit-breakers is

as follows:

— vacuum interrupters: up to 30,000 operations, according to
their type (see par. 7.2.3. Trip curves);

. Note

~ switching device, actuator and transmission system: up
1o 30,000 cperations, under normal operating conditicns,
according to the type of circuit-breaker and with regular
maintenance (see par. 9.3.2.);

~ with operations correctly executed it is possible to carry
up to 1000 racking-out/in operaticns (as prescribed in the
IEC 80271-200 Standards);

- the data regarding the operating life are basically applicable
to all the components which cannot be directly affected
by operator activity, The manually operated components
{moving parts of isolatable parts, etc.) can vary their
behaviour.

9.2. Inspections and functionality tests

9.2.1. Interruption devices in general

- Check the conditions of the interruption devices with regular
inspecticns.

— Inspection at fixed intervals can be avoided when the
apparatus is permanently under the control of qualified
personnel.

- The checks must, first of all, include visual inspection
to check for any contamination, traces of corrosion or
electrical discharge phenomena,

— Carry out more frequent inspections when there are unusual
operating conditions {including severe climatic conditions)
and in the case of environmental pollution (e.g. high level of
contamination or an atmosphere with aggressive agents).

— Visual inspection of the isolating contacts.

It is recommended to turn the contact system alternately
in order to keep the internal surface of the contact areas
clean. The contact areas must be cleaned when there
are signs of overheating {discoloured surface) (also see
Repairs).

- In the case of abnormal conditions, take suitable
overhauling measures {see Overhauling par.).

9.2.2. Stored energy operating mechanism

Carry out the functional test of the operating mechanism after

5,000 operaticns or during ordinary maintenance operations

as specified in par. 9.2.1,

Before doing the test, open the circuit-breaker and carry out

the following operations:

- in the case of withdrawable circuit-breakers, take the
cireuit-breaker to the Isolated for test position

— in the case of fixed circuit-breakers: gt off the power
supply to the medium voltage circuit,

Insutate the work area and make it safe, following the saloty regulations
specifled in the IEC/DIN VDE Standards.




Functional test - Check correct electrical and mechanical operation of the

~ With the circuit-breaker not connected to the load, carry out various devices, with particular attention to the interlocks.
a few opening and closing operations, ~ The screws and nuis are tightened in the factory and

— If foreseen, cut the power supply to the spring charging correct tightening is marked with a collared sign. No further
motor off. Discharge the spring by closing and opening tightening operations are foresgen during the operating life
the circuit-breaker by means of the closing and opening of the circuit-breaker. However, following any maintenance

interventions, should it be necessary to re-tighten the screws

or nuts, it is recommended tc always replace the screws and

nuts and to keep to the values indicated in fig. 12,

pushbuttons.
- Visually inspect the lubrication conditions of the tulip
isolating contacts, of the sliding surfaces, etc.

Checking fightness of the screws

25 Nm . 15 Nm 15 Nm

210



8.2.3. Circuit-breaker pole

No other check except what has already been specified in
par. 9.2.1. is necessary.

9.2.4, Withdrawable assembly (truck and circuit-breaker)

Visually inspect the components, especially those which may
be damaged by incorract operations (also see table in chap. 8).
Visually inspect the isolating contacts and that all the contact
elements are clean, especially in casaes where signs of
overheating are found (also see par. 9.4.).

Visually inspect and carry out the functional tests of the
locks, checking their correct operation and activation without
abnormal force — maximum 25 N (also see table in chap. 8).

9.3. Overhauling

9.3.1. Interruption devices in general

Should it have been necessary to clean the devices during the

inspections, according to what is specified in par, 9.2.1., use

the following procedure:

* insulate the work area and make it safe, following the safety
regulations specified in the IEC/DIN VDE Standards;

ral cleaning of the surfaces:

eliminate light deposits of dirt with a soft dry

istant deposits of dirt can be removed using
line domestic type detergent or Rivolta BWR
2104ype detergent;

y ing insulating surfaces and cenductive parts:
: = light dirt: with Rivolta BWR 210 detergent;

~ resistant dirt: with cold detergent type 7186,
After cleaning, rinse thoroughly with clean water and dry
carefully,

Note
Only use detergents without halogens and never 1.1.1-trichlorosthane,
trichloroethylene or carbon tetrachloride!

9.8.2, Tripping device: actuator and transmission system

Circuit-breakers up to 17.5 kV, 2500 A, 31.5 kA and up 1o
24 kV, 2500 A, 25 kA

To ensure correct operation of the circuit-breaker, inspection
and maintenance of the tripping devices is recommended
every 10,000 operations. For this purpose, please contact the
ABB Service office.

Complete raplacement of the actuator, shock absorber and of
the other transmission system parts (shaft, main levers, safety
rings, etc.) must be carried out after 30,000 operations,

ABB Service office.

Complete replacement of the actuator must be carried 01}
every 10,000 operations,

Complete replacement of the shock absorber and of the othe\
transmission system parts (shaft, main levers, safety rings,
atc.) must be carried out after 30,000 operations.

Circuit-breakers up to 17.5 kV, 3150 A, 40 kA

To ensure correct operation of the circuit-breaker, inspection
and maintenance of the tripping devices must be carrted out
every 5,000 operations. For this purpose, please contact the
ABB Service office.

Complete replacement of the shock absorbar and of the other
part of the transmission system (shaft, main levers, safety
rings, etc.) must be carried out after 10,000 cperations.

Circuit-breakers up to 17.5 kV, 50 kA and EL twin actuator (

To ensure correct operation of the circuit-breaker, inspection
and maintenance of the tripping devicas must be carried out
every 10,000 operations. For this purpose, please contact
ABB Service,

Complete replacement of the shock-absorber and of the other
parts of the transmission system (shatt, main levers, safety
rings, eic.) must be carried out every 10,000 oparations.

Note

Dismantling and replacement of the operating mechanism (trip box) can only
be cairied out by ABB parsonnsl or by skifled and speclally trained personnel,
particularly for the nacessary adjustmants.

Details regarding overhauling

* When foreseen, cut of the power supply to the spring
charging motor and manually discharge the operating
mechanism spring by clesing and opening the circuit-
breaker.

* Replace the parts subjected to mechanical stress or stress
due to particular environmental conditions, (contact and (
ABB service centre).

Note
These operations can only be carried out by ABB personnel or by skilled and
specially trained perscnnel.




9.3.3. Gircuit-breaker pole

The circuit-breaker pole and relative vacuum interrupter are
maintenance-free until the maximum number of electrical
operations for the type of interrupter is reached [see par.
7.2.3. Trip curves).

The operating life of the vacuum interrupter is defined by the
sum of the uitimate currents corresponding to the specific
type of interrupter in accerdance with what is indicated in the
graphs of par. 7.2.3. Trip curves: when the sum of the ultimate
currents is reached, the whole pole must be replaced.

Note

Dismantling and replacement of the pole can enly be carried oul by ABB
personnel or by skilled and specially tralned personnel, particularty for the
necessary adjustments.

To carry out the interrupter test without dismantling the

circuit-breaker pole, use:

— the VIDAR vacuum tester, made by the company
Programma Electric GmhH, Bad Homberg v.d.H.

To check vacuum tightness of the interrupter, the following

test values must be set on the VIDAR tester:

( ated voliage of the circuit-breaker d.c. test voltage
12 kV 40 kv
17.5 KV 40 KV
24 KV - 36KV 80 kV

The test mUstalways be carrled out with the circuit-breaker
open with tHe contacts at the nominal distance,

Proc\e\dure for tasting the degree of vacuum of the interrupter
of the cirgﬁ -breaker poles:

DE Standards;
— open ihe cirouit-breaker;
— earth a terminal of each circuit-breaker pole;
— connect the earth terminal of the VIDAR tester to the eirguit-
breaker structure;
— connect the high voltage terminal of the VIDAR tester to
the terminal of the clrcuit-preaker pole not connected to
garth (L1 phase) and carry out the test. Repeat the test for
( phases L2 and L3.

tNote
The tester conneclion cables can preduca an indication due to the capacitive
effect. |n this case the cables must nat be removed,

9.4, Repairs

Replacement of spare parts and accessories must only

be carried out by ABB personnel or suitably quaslified and

specialiy trained personnel.

Always work with the circuit-breaker open and locked so th

it cannot be closed again, with the work area insulated and

made safe.

The operating meachanism spring must be discharged.

All power supply sources must be disconnected and made

safe against any reclosing during removal and installation

work.

A Should maintenance be carried out by the
customer's personnegl, responsibility for the

interventions remains with the customer.

The replacement of parts not included in the “List

of spare parts/accessories” {par. 12.1.) must only

be carried out by ABB personnel. In particular:

~ complete pole with bushings/connections

- actuator and transmission system

- closing spring set

- opening spring

- shock-absorber.




10. Application of the X-ray emission Standards

One of the physical properties of vacuum insulation is the it follows that:

possibilily of X-ray emission when the interrupter contacts are  _ at the rated service voltage the use of vacuum interruptr
open. _ ‘ . is absolutely safe;

The specific tests c.arrled out at the PTB laboratories - application of the withstand voitage at power frequency,
{Physikalisch-Technische Bundesanstalt, in Brunswick - according to the [EC 62271-100 and VDE 0670 Standards,
Germany} show that local emission at a distance of 10 om is safe;

from the interrupter or pole surface, does not exceed — application of a voltage higher than the withstand voliage

1 mSv/h. at power frequency or of a test voltage in direct current,

specified In the [EC and VDE Standards, cannot be used:;
- limitaticn of the above-mentioned local phenomena, with

interrupters with open contacts, depends cn keeping the

specific distance between the contacts.

This condition is intrinsically guaranteed by correct

operation of the operating mechanism and by the

adjustments of the transmission system,

65
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11. Spare parts and accessories

All assembly operations of spare parts/accessoties 14.1. List Of spare parts
must be carried out following the Instructions

enclosed with the spare parts, by ABB personnel ~ Shunt opening release

or by suitably qualified customer personnel with - Additional shunt opening release

in-depth knowledge of the apparatus (IEC 60694) - Undervoltage relsase

and of all the Standards aimed at carrying out - Contact for signalling undervoltage release energised/de-

these interventions in safe conditions. Should the energised
maintenance be carried out by the customer's ~ Time delay device for undervoltage release
personnel, responsibility for the Interventions ~ Mechanical override for undervoltage release
remains with the customer. Before carrying out ~ Shunt closing release
any operation, always make sure that the circuit- ~ Spring charging geared motor with electrical signalling of
breaker is open, the spring discharged and that it is spring charged
not energised {medium voltage circuit and auxiliary — ~ Contact signalling protection circuit-breaker of the geared
clreuits). motor open/closed
- Contact signalling closing spring charged/discharged

To order circuit-breaker spare parts/accessories, refer to the ~ — ITansient contact with momentary closing during circuit-

ordering sales codes Indicated in the technical catalogue and breaker opening
. always state the following: — Circuit-breaker auxiliary contacts

type of circuit-breaker - Locking electromagnet on the operating mechanism
rated voltage of the circuit-breaker — Position contact of the withdrawable truck

rated normal current of the circuit-breaker — Contacts signaliing connected/isolated

breaking capacity of the circuit-breaker ~ Opening sclenoid

serial number of the clrcult-breaker -~ Key lock in open position

rated voltage of any electrical spare parts. ~ Isolation interlock with the door

For availability @rd_to crder spare parts, please contact our ~ Protection for opening pushbutton
— Protection for closing pushbutton

— Locking electromagnet an the withdrawable truck
- Set of six ulip contacts.

!

1

1

Service office.

s
=
=
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12. Electric circuit diagrams

The standard VD4 circuit-breaker electric circuit diagrams are
as follows:

- 1VCD4000486: Fixed circuit-breakers

— 1VCD400099: Fixed circuit-breakers 50 kA

- 1VCD400055: Fixed circuit-breakers with 64-pole connector
— 1VCD400064: Fixed circuit-breakers with 58-pole connector
- 1VCD400078: Fixed circuit-breakers with truck

~ 1VCD400047: Withdrawable circuit-breakers

— 1VCD400048: Withdrawable circuit-breakers with motorized
truck

— 1VCD400100: Withdrawable circuit-breakers 50 kA

— 1VCD4C0080: Withdrawable circuit-breakers for Z58.4
switchgear VD4/288, ZT8 and Z8 with circuit-
breaker

- 1VCD400080: Withdrawable circuit-breakers for Z258.4
swilchgear with VD4/Z38, ZT8 and 78 circuit-
breaker with motorized truck

- 1VGD400102: Withdrawable circuii-breakers with motorized
truck 50 kA,

Eachyeireuit-breaker is always provided with the standard
elect 'cMith a specific diagram in the case of a
circuit-Breaker withnon-standard cabling.

—

e

Hm_,k_\_




13. Overall dimensions
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Fixed circuit-breakers
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Fixed circuit-breakers
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Fixed circuit-breakers
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Fixed circuit-breakers
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Fixed circuit-breakers
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Fixed circuii-breakers
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Fixed circuit-breakers
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Fixed circuit-breakers
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Withdrawable circuit-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 circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear 231 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear Z51 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear Z81 switchgear and PowerGube modules
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Withdrawable circuit-breakers for UniGear 251 switchgear and PowerGube modules
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Withdrawable circuit-breakers for PowerCube modules
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Withdrawable circuit-breakers for UniGear Z51 swilchgear
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear 251 switchgear
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Withdrawable circuit-breakers for UniGear ZS1 switchgear
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Withdrawable circuit-breakers for PowerCube modules

VDA4/W

TN | 1VCDO00152
iz kv

U! ................................
175 kY

ir 3150 A
20 kA
25 kA

ISG Cesesssssreressevmremvmsanan.
315 kA
40 KA

{*) 4000 A with forced ventilation.

842
M4 230
12k
C
—— z
B
° £
=1 i
gl g
2 2 )
g /
Bl Loy
E g
o 2
[
o ~ '
q
JLE
N
bt
it
odf . s
8 [ 3 D =
: 5 o e
3. = = 3,
i
T (N - —, & ;3
&) ;1' 188 o

$18.5

25

86

234



Withdrawable circuit-breakers for ZS8.4 switchgear
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Withdrawable circuit-breakers for Z88.4 switchgear

VB4/Z88 . 531 — | 303 52
486 I -
TN {1VCD000091 45e > _
- o
Ur 12 KV 2 ey
tr 630 A P g’ -
20 kA 3 @
iso i Cteinammnnms mmr s o *
25 ki wl 8 ;‘
[ 3 °
|| b ;
= ¥y o al 8
. ['1 & ®
g [ a
b 2 o
0
<
380 53
640
Withdra@iw%breakers for 258.4 switchgear
VD4/Z58 531
TN 1vCDO000133 486
455
Ur 12 KV ;
Ir 1250 A : ) T o
20 KA AER Yoq | |
ESG SOUR o
25 KA 2w &
| 9 8 .
= 3 § 10
v | EBLHHEI i Y
8 1 g [=]
L 1 o
8
o 185
380 53
537

583

| 67

) P0G Ori




Withdrawable circult-breakers for ZS8.4 switchgear
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Withdrawable circuit-breakers for ZS8.4 switchgear

VD4/788

681

@35

310

850

= th .
B
- <+
. &
w
a
|
360 53
540
Withdrawable circuit-breakers for Z58.4 switchgear
vou/z8 881 303 52
TN | 1VCD0D008Y N [
o
2
e
252 Vol b .
[y
S o
w
- w
: 2
v 1 o
el
&
| -
P> .
653 -

583

53

90

)

238



breakers for ZS8.4 switchgear
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Withdrawable circuit-breakers for ZS8.4 switchgear
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Withdrawable circuit-breakers for UniSwitch / UniMix switchgears
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Withdrawable circuit-breakers for UniGear 252 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 inlernational standards for the guality management
and environmental management system. In these fields, the excellent level is provec by quality certificates according to |
2001 and by the EMS according to ISO 14 001.

End of life of product

The ABB company is committed to complying with the relevant legal and other reguirements for environment protection

according to the IS0 14 001 standard.
The duty of company fs to facilitaie subsequent 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 requirements in force.

Methods of disposal

Disposal can either be carried out thermally in an incineration plant or by storing on a waste site.

RAW MATERIAL RECOMMENDED METHOD OF DISPOSAL

Metaf materlal Fe, Cu, Al, Ag, Zn, W, others) Separation and recycling

Thermoplasts Recycling or disposal

Epoxy resin Separation of metal materlal and the disposal of rest ]
Rubber Dis;ﬂosa] - (
Oil as dielectric (fransformer off) Draining from equipment and further recycling or disposal

Packing material — wood ‘ Recycling or disposal

Packing materlal - foil Recyciing or disposal




For more information please contact:

ABB S.p.A.

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

[-24044 Dalmine

Tel.: +39 035 689252 111
Fax: +39 035 6952 874
E-mail; info.mv@it.abb.com

" ABB AG

Calor Emag Medium Voltage Products

Oberhausener Strasse 33

D-40472 Ratingen

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

www.abb.com

The data and lilustrations are not binding. We reserve the right to make
changes without notics in the course of technical development of the
product.

@ Gopyright 2074 ABB. All rights reserved.

847654/011 - Rev. Y, en - Instruction Manual - 2014.03 (VD4 up to 26 kV; up to 50 kA) (ps)(b)
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ABB Trasmissione & Distribuzione S.p.A.

Unita operativa Sace T.V.S.

Via Frioli 4 Tel.: 0039.035.395111
| 24044 — Dalmine (BG) Fax: 0039.035.395874

|ta1y E—mat:sacetms.tipm@it.abb.com
Intermnet : iwww.abb.com

TYPE TEST DOCUNMENTATION No. 100081_C Page 1/1

Apparatus:

type VD4/P 12.12.31 p=210

Identification:

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

1VCPO0000138-Rev.-,en-Technical catalogue-2003-04

Performances:  Rated voltage : 12 kV
Rated lightning impulse withstand voltage : 75 kv
Rated power-frequency withstand voltage : 28 kv
Rated frequency : 50-80 Hz
Rated normal current (busbar) : 1250 A
Rated normal current (tee-off) : 1250 A
Rated peak withstand current : 80 kA
Rated short-time withstand current : 31.5 kA
Rated duration of short circuit 3 s
Test reports verifying rating assigned by the manufacturer:
Performances Test according to Test reports
No. Issued by
Dielectric test IEC 60298 0003 Ra | PEHLA Hight-power
Subclausole 6.1 Laboratories
Temperature-rise test IEC 60298 0009 Ra | PEHLA Hight-power
Subclausole 6.3/6.4 Laboratories
Short-time and peak IEC 60298 HZ 144 FO8 | Calor Emag
withstand current test Subclausole 6.5 L aboratories
Mechanical operation IEC 60298 MZ ZS1 A03 | Calor Emag
and interlock test Subclausole 6.102 Laboratories
Internal arc test IEC 60298 HZ 146 L02 | Calor Emag
Annex AA Laboratories
Mechanical operation |[EC 62271-100 0316 Ra |PEHLA Hight-power
test subclause 6.101.2 Laboratories
Making and breaking IEC 62271-100 0231 Ra | PEHLA Hight-power
capacity test subclause 6.106 Laboratories

ABB T&D Unita operativa SACE T.M.S. Laboratories Dalmine are accredited according UNI CEIEN ISO/EC 17025 by SINAL under Req.
ABB Calor Emag Laboratories Ratingen are accredited according UNI CEI EN ISONEC 17025 by DATech under Reg, No. DAT-P-032f:
PEHLA Higth-power Laboratories ars accredﬁed according UNI CEI EN ISO.']EC 7025 by DATech under Reg. No. DAT-P-032/03

Date of issue:
03/09/23

Development Dept.
G.M. Cravanzela

No. CERT-07978-200H-AQ-MIL- SINCERT/B accordmg to ISQ_.QQ_Q}

RAPHO COphriwn




ABB TpaHcmucuoHe & Auctpubysmone C.

YHuTa Oneparusa Caye T.M.C.
Bua dpuynu 4 Ten.: 0039.035.395111
1 24044 — HAanmure (BG) ¢arc: 0039.035.395874

HTanus E -~ mail : sacetins.tipm @ it.abb .com
uHTepHer : ffwww.abb.com

NPOTOKO/ 3A TUNOBU U3NUTAHUA No.100081_C cTPAHLK 1M

Apparatus: KPY 1un Z51 usa. 1.2 ¢ BakyymHeH npekscead Tun VD4/P
12.12.31 p=210
Haentudmkauua:  1VCPO000138-Rev.- en-TexHunecku Katanor-2003-04
NapameTpu. HomuHanHo Hanpese Hue! 12 kv .
Hom. UsgbpikaHo MMNY/ICHO Hanpeskenue: 75 kv (
Hom. Uspbpkado Hanpemxenue ¢ 50Hz: 28 kv
HomuHanHa YecroTa: 50-60 Hz
HomuHaneH ToK Ha WKHara; 1250 A
HomuHaneH TOK Ha oLIMHOBKAaTa! 1250 A
Hom. Mi3abpmaH ToK, NUKoBa CTOMHOCT; 80 kA
Hom. UsabpikaH kKpaTKoBpemMeHeH ToK Ha K.c.. 31.5 kA
Hom. MpogbnmuTeHOCT Ha K.C.. 3 s

Test reports verifying rating assigned by the manufacturer:

ManuraHua Tecr cbraacHo Tecros npoToKOA
CTaHpapr No. HzpapneH or
Juenekrpudedid U3nuUTaHus IEC 60298 0003 Ra | MEXNA BUCOKO-MOLLHOCTHY
Subclausole 6.1 naboparapuu
TecT ¢ noBMIIABaHE HA IEC 60298 0002 Ra | NEX/IA BHMCOKO-MOWHOCTHM
TemneparTypara Subclausole 6.3/6.4 naﬁopa'ropuw
Tecr 3a KpaTkoBpemeHeH T.K.¢. u| IEC 60298 HZ 144 FO8 | ABB Kanop Emar
MUKOB T.K.C. Subclausole 6.5 NaGopaTopuu (
MexaHuuHa paboTa 1 Tect IEC 60298 MZ ZS1 AO3 | AGE Kanop Emar -
3a 6NOKUPOBKY Subclausole 6.102 Nabopatopuu
Tecr 3a BBTPELUHA Abra IEC 60298 HZ 146 LO2 | ABE Kanop Emar
Annex AA fNabopatopuu
TecT 2a mexaHuaHa pabora IEC 62271-100 0316 Ra | MEXJIA BUCOKO-MOLIHOCTHU
subclause 6.101.2 nabopaTopuu
TecT 3a cnocobHocT 3a uakn, Ha |IEC 62271-100 0231 Ra | NEXNA BUCOKO-MOLHOCTHY
T.K.C. M BKAl. BbPXY T.K.C. subclause 6.106 haboparopuu
EN [SO/IEC 17025 or SINAL ¢ penMcTpauscHeH

Nabopatopusta Ha ABB Tk[{ Yrura Onepatvea CAYE T.M.C. 8 1p, Aanmitie ¢ akpegdtupana curnanco UNI CE
Hokep Red. No. 0253
NaGoparcpusta Ka ABE Kaniop Emar B ip. Pamwures, Mepuaius e akpeguTupaka cornacko UNI CEl EN ISO/NEC 17025 o1, DATech nog perdcTpayMoier Hom
No, DAT-P-032/93
Byicoka-MotuHocTHiTe naBoparvopun MEXITA ca akpepuTupani oxmmacko UNI CEl EN ISCREC 17025 or DATech ¢ pemeTpaiponed Homep No. DAT-PY3
cepudukar [4-MN-12072-05-01

Lara Ha u3haBate: Otnen 3a PaspoiiHa feliHocT

03/09/23

ABBT&D Unita operativa Sace T.M.5. is aé
No. CERT-07978-2001 AQ—MIL—SINCERTIB%

.M. 'pasaHzona

4/”‘“‘*(7%%
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Shorl-Circuit-Testing Liaison (STL)

T

Tégt Repér&

Report No.: 0316 Ra Copy No.: 1 Contents: 24 Sheets

Equipment under test:  Vacuum circuit-breaker type VD4 17.12.32
Manufacturer:

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

Pole parts inclusive
vacuum interrupter:  ABB Calor Emag Mittelspannung GmbH, 40472 Rafingen, Germany

Client; ABB T&D S.p.A, -Unita operativa Sace TMS, Via Friufi, 4 ~ 24044 Dalmine (BG), Haly
Testing station: PEHLA - Testing Laboratory Ratingen

pateoftest: 28" April 2003 -21% May 2003

Appiled test §peciﬁcaﬁons:

IEC 62271-100, 1° Ed, 200105, 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 main circuit were carried out with the vacuum circuit-breaker of type VD4 17.12.32 fo
demonstrate the mechanical reliability.

Test results:

No changes impairing the function of the circuit-breaker were noted after the endurance test.
he vacuum circuit-breaker type VD4 17.12.32 passed the mechanical type test successfully,

T GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPROFUNGEN

L/

Technical Committe

ek oy

{ YWithout & written permission of PEHLA it is not allowed to make reproduction in extracts of this
ocument. Copying the cover sheet accompalig 'h‘eet?*and-theehee«]mentloned here is
#
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{PEHILA  GESELLSCHART FURELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report Mo.: 0316 Ra Sheet: 2

Accreditation

The PEHLA-Testing Laboratery Ratingen has been approved by the DATech (German accreditation body for technclogy)

according to DIN EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering
equipment (Regisiration-No. DAT-P-032/93).

Under reference to DIN EN ISOAIEC 17025 PEHLA states ﬂ:IB following:

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

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

2 STL-Member

PEHLA is foundation-member of ihe Short-Cirf;;uit Testing Liaison (STL) which has been founded in March 1969, STLisa
i forum for the intemational co-operation of the tésting organisations with the further full members ASTA (GB), CESI {l), ESEF
& (F), KEMA (NU), SATS (N, S, AIR) and STLNA (USA). In the Frameworkof EC, STL has been recognised in 1992 by EOTC ( :

i as agreement group.

£ PEHLA-Documents

S ACertificate

% is issued for fype tests which have suceessfully been carried out in full compliance with the relevant specifications or

& standards and STL Guides valid at the fime of the test,

% For these tests the equipment under est must be clearly identified by technical description, drawings and additionat
5 specifications.

§ A Test Document _
% is issued for parts of type tests which have successfully been carried out in full campliancs with the relevant specifications or
standards and STL Guides valid at the time of test.

2 For these tests the equipment under test must be clearly identified by technical deseription, drs{wings and additional
4 specifications.

2 i issued for alf other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) andfor clients instructions.

Simitarly, this test report contains all test resuilts, details of the conditions under which the tests were carried out, alse detalls
3 relaling to the behaviour of the equipment during test, and its condition after the tasts.

3 Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim; Germany

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

= Manufacturer:  ABB T&D S.p.A - Unita Qperativa Sace TMS ABB Galor Emag Mittelspannung GmbH
=2 Via Friull, 4 Cberhausener Str, 33
24044 Dalmine (8G), italy 40472 Ratingen, Germany

ABB T&D S.p.A - Unita Operativa Sace TMS
Via Friudi, 4
24044 Dalmine (BG), ltaly
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List of Test Participants

i
i
1

3% Representatives of the Test Committee:

5 Mr. G, Heit PEHLA-Testing Laboratory Mannheim
& Mr. K-H. Kach PEHLA-Testing Laboratory Mannheim
= Mr. M. Schottler . PEHLA-Testing Laboratory Ratingen’
2% M, U, Koster PEHLA-Testing Laboratory Ratingen

3 Test Operator; o "

Mr. M. Schéttler PEHLA-Testing Laboratory Ratingen
Mr, H.-W. Ott PEHLA-Testing Laboratory Ratingen
2 Mr. J. Mendorf PEHLA-Testing Laboratory Ratingen
= Mr. A Piglas PEHLA-Testing Laboratory Ratingen

: Mr. S, Magoni ABB T&D S.p.A. - Unita operativa Sace TMS, ltaly
Mr. L, Cavenati ABB T&D 8.p.A. - Unita operativa Sace TMS, italy




G-ESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report Mo 0318 Ra Sheet: 5 -

Technjcaai Data of Test Obkect

Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer

R AR PN STV
B G R Rt

b
- Test Object: Vacuum circuit-breaker
Type: VD4 17.12.32

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

Pole patts including
vacuum interrupters; ABB Calor Emag Mlttelspannung GmbH, 40472 Ratingen, Germany

Serial-No.: ADO00119827 - Year of manufacture: 2003
& prawing No.: TN. 7405 (circuit-breaker)

% Vacuum interrupter: Type VG4S, L1: No. 489814, L2: No. 488577, L3: No, 485245
© Drawing No.: GCETOOSQ?QRQB'{ (pote part)

Rated voltage N 17.5 kv
..Rated lightning impulse W|thstand voltage 95 kv

Rated switching impulse withstand voitage - kv
Rated power frequency withstand voltage 38 kv
Rated frequency 50 Hz
Rated normal current - 1250 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of shori-circuit 3 s
Rated short-cirquit breaking current at 17.5 kv 31.5 kA %

D.C. component 30 %
Rated short-circuit making current at 17.5 kv » 80 KA
Rated fransient recavery voltage:

Peak value . 30 kV

Rate of rise 0.42 KVips
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3s-C0O-3min-CO
Arc extinguishing medium : vacuum
Number of poles 3
Number of units per pole 1
Rated opening time =45 ms
Rated closing time approx. 60 ms
Rated voltage of trip coil : 220 V-DC
Rated voltage of closing coil 220 v-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voliage - Hz

4 Essential characteristics and instailed devices:

1 Date of receipt of test object: 23" April 2003

POC A




2 ﬁ.@ GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0316 Ra Sheel: 6

List of Drawings

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

with the test documents at the test laboratory.
[J at the client. .

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

Drawing-No. Revision i Title Additional remarks
M&234 | VACUUM CIRCUIT BREAKER TYPE VD4 12- [Included in fest report
17.5KV 630-1250A (
: - 203538 | OPERATING MECHANISM ASSEMEBLY Included in test report :
SHGCE7003079R0131 00 pole complete VD4P 12kV 1250A 31 ,BHA Included in test report
: 50538 | CLOSING SPRINGS ASSEMBLY —
7 * L0488 | COMPRESSION SPRING —_
EFGCET005535R0101 03 Montagegruppe —
Parts list
& Ass. molte di ch. com. EL1 — _
% Assieme comando EL7 . —_ %bj’M
- GCE7003979R0131 Pol vst. 40,7 3150N H205 12/171231 VG4S . —
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Details on Performance of the Test

S Prior 10 the endurance test, the following electrical and mechanical data were determined by
measurements on the circuit-breaker and its auxiliary systems:

a) closing time (5 times *)
b) opening time (5 times *) ~ .
¢) time spread between units'of one pole - not applicable
d) time spread between pales (5 times *)
e) charging time of the motorized operating mechanism (5 times *)
f) consumption of the motorized operating mechanism (5 times %)
g) consumption of the tripping devices (5 times *)
h) duration of opening and closing’ command impulse . ]
i) tightness (
) gas dénsities or pressures - not applicable
k) resistance of the main circuit (5 times %)
I} time-travel chart (5 times #)
m)other important characteristics
- contact trave|
- check of vacuum of interrupters

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

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

The subsequent endurance test com

prising 10 000 mechanical operating cycles.was Siructured as
follows and carried out five times: \

500 operating cycles with operating sequence C - 30 s - O - 30 s at the minimum supply voitage of

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

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

500 operating cycles with operating sequence C-30g-0 -

closing and opening devices and motarized operating mech
operation

30 s at the maximum supply voltage of
anism and at the maximum pressure for

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

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

ation, the recharging motor was cooled by air pressure.,

each series of 2 000 operating sequences the operating characteristics: a), b), d), &), and I) as
above have been recorded.

FOllowing the endurance test, the measurements carried out before the mechanical endurance test

Were measured again for comparison. Check, whether the travel characteristics fell wi
 EVelope curves, taken befors the endurance tesf.

PR AT

R Y |
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- Results of measurements before the mechanical endurance test

-Nur"nber of operations: counter; 89893

“afb) Opening and closing time:

o

to (opening) tz (closing)
. Ua=220VDC up (07 [1.0x 1% 1086 x[1.0x [1.1x
Ua_ Ua |JUa (U= Ua Ua

Operafing time [ms] - 606 | 46.5 | 44.4 | 67.8 | 636 | 615
measured during the 5 x CO operations 6151468 | 444 | 67.8 | 63.6 | 61,2

- at the minimum supply voliage tfms] |61.8 465|444 | 678 | 63.3 | 61.2

g - atthe rated supply voltage :

& . atthe maximum supply voltage ~ © 615|465 [ 444 | 681 | 63.6 | 61.5

61.2 | 465 {444 | 67.8 | 63.6 | 61.2

d) Time spread between the breaker poles:

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

7 measured to <2 ms,

e

e

i

A

eff} Charging time and power consumption of the motorized operating mechanism:

%

{5

i

& Rated voltage: Ua = 220 V DC

% Measured values:

A

A%

T
L

t Measured during the 5 x CO operations
2 - atthe minimum supply voltage

- at the rated supply voltage
2 - at the maximum supply voltage

i

£l motor voltage charging time _current consumption | power con umbﬁbn\
: afier O-C operation [A] [wW
=;82'355(CU3 3.67(3.74[3.673.66(3.71]096|0.96|0.94{0.94}0.95] 180 | 180 | 176 | 176 | 178
U=1'OXU3 2.892.96 (2041295 |2.97|0.96|0.95 [.0.9410.95|0.95 | 211 | 209 | 207 | 200 | 211
f :220\! DC . . . . . » f B . a

o - 263(2.5912.7412.7412.74 | 0.98 ) 0.97 | 0.97 | 0.96]0.97{ 237 | 235 | 235 | 232 | 235

5740 OWWRATA
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o) Consumptlon of the tripping devxces

easured during the 5 x CO operations
at the minimum supply voitage
at the rated supply voltage

TTEE e maximum supply voltage

A5 rﬁ&@s"ﬂ’" u%:a;" AR
V=

- Shunt-release ON -MC Shunt-release OFF -MO1
‘I Rated operating

= 220V DC 220 VDG
=t voltage U, .

2 Current at minimum 068 068|068 |068|068|050]052]052|0821052
| supply voltage [A ] .

¢l Current at rated SUPPIY | g a4 | 0 s | 084 | 0.84 | 0.84 | 0.68 | 0.64 | 0.64 | 0.64 | 0.68
sl voltage [A 1 :

|| Currentat maximum | 5 o5 | 595 1 092 | 0.92 | 0.92 | 0.72 | 0.72 | 0.72 | 076 | 0.76
X supply voltage [A ] :

h} Duration of closing and cpening command impulse:
7 Measured during the 5 x CO operations
3 at the minimum supply voltage
- atthe rated supply voltage
- atthe maximum supply voltage

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

; | Duration of command

g impulse at minimum 72.0 717 {702 [ 723720651 | 672 67.5|657 642
j supply voltage [ms | )

-‘__lmpulse at rated supply { 67.5 | 684 | 684 [ 693 | 696 {477 | 486 1 48.9 | 48.3 |1 489

3 impuise at maximum 7267051714705 |68.1|48.6 | 495 | 47.1 | 47.1 | 49.2
supply voltage [ms ]
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.Contact resistance measured during the 5x CO operations at the minimum supply voltage of the

& coils:
[ Measuring L1 L2 L3
= |... points uQ B u2
s 1.2 151 | 152 | 154

Contact resistance measured during the 5 x CO operations at the rated supply voltage of the coils:
Measuring | L1 L2 L3
points uQ pQ HQ

1-2 151 | 152 | 154

. Contact resnstance measured during the 5 x CO operations at the maximum supply valtage of the
coils:
: [ Measwring | L1 L2 L3
points Qo He) pHQ !
1.2 15.1 15.2 15.3

: )Time—travel chart with opemng and closing speed: See diagram 1.1 and 1.2

Speed in [mfs]; Ua =220 V DG Vo1 | Vo Ve
{ atU=1.0xUa {12 {1.24]145] o0.91
\; The deviations from the measured mechanical fime travel charts are in the allowable limits of the

Vo1: opening spead considered 8.25 mm after the separation In the main contacts of phase L2.
& Vo opening speed consldered between 1.65 and 8.25 mm after the separation in the main contacts of phase L2.
Ve closing speed considered 3.3 mm before the touching in the main contacts of phase L2,

m) Other important characteristics:

=  Confact travel:

L1 L2 L3 -
Total Travel [mm] | 14.5 14.5 14.7

Cont.-travel [mm] 11.2 11.2 11.2

Contact-spring v
travel [mm] 3.3 33 3.5
* Check of vacuum of interrupfers:
80 kV DC ok

* Verification of the rated operafing sequence:
0-0.35-CO-3min-CO at rated voltage ok

* Ambient atmospheric conditions:
Date: 28" April 2003, ambient air temperature; approx. 23°C
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% Diagram 1.1 Measurement of the operating speed before the mechanical endurance test
&5 Diagralll 2.l
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Operatmg peed measured: Ve =0.91 m/s at U=1.0xUa
For the spged calculatlon an enlarged similar triangle was used in order to incregg
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Diagram 1.2 Measurement of the operating 'speed before the mechanical endurance test
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Measuring point; Insulated coupling rod in phase L2

Operating speed measured: Vo, = 1.24 m/s, Vo, = 145 misatU=1.0x Ua
3 For the speed calculation, an enlarged similar friangle was used in order to incre
1 of the travel and time measurement.
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Results of measurements during the mechanical endurance test

_‘i . a/b) Opening and closing time:

Ua [Ua {Ua |[xUa |U=a Ua
.? Number of operations: 2 000 tims] | 62.1 | 47.1 | 447 | 68.4 | 64.5 | 62.4
Number of operations: 4 000 . tims] | 627 [ 474 | 447 | 69.0 | 64.2 | 62.4
Number of aperations: 8 000 - | tims] | 63.0 | 47.7 | 45.0 | BO.6 | 65.1 | 62.7
Number of operations: 8 000 ’ t{ms] [ 83.0 | 47.7 | 45.0 | 69.3 | 64.8 | 62.4

% d) Time spread between the breaker poles:
=7 The time spread between the breaker poles on closing and on-opening of the circuit-breaker was

(% measured to <2 ms,
) Charging time of the motorized operating mechanism:
2 charging time after O-C operation [ 5]
Motor voltage ' U=0.85xUz | U=1.0xUa U=1.1xUa
Ug=220VDC =187V DC =220V DC =242V DC
Nurnber of operations: 2 000 4.01 3.10 2.97
Number of operations: 4 000 4.21 3.30 3.00
Number of operations: 6 000 5.73 3.89 8.21
Number of operations: 8 000 4.92 8.62 3.11
m) Other important characteristics - contact travel:
Contact travel in L2 Total Travel
_[rom]
Number of operations: 2 000 144
( Number of cperations: 4 000 14.3
' Number of operations: 6 000 4.2
Nuraber of operations: 8 000 14.2 \
4
I} Time-travel chart with opening and closing spéed:
# |Speedinimfs];atUa=220VDC L2 Vor Voz Ve \/\ :
: (8.25mm) | (6.60mm) (3.30mm)
Number of operations: 2 000 119 149 0.88
Number of operations: 4 000 1.13 142 0.84 i
zjﬂumber of operations: 6 000 1.12° 1.38 0.85
1 | Number of operations: 8 000 1.10 138 - 0.89

1 The deviations from the measured mechanical time travel charts are in the allowable limi
reference mechanical fravel characteristics.
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Results of measurements after the mechanical endurance test

& Number of operations: counter: 10024

afb) Opening and closing time:

to {Opening) 1 (closing)
Ua =220V DC Uy 07X [1OX 1A% [085% [10% [1.1%
Ua |Ua {Ua |Ua Ua [Ua

63.3 4741450} 687 | 684.2 | 62.1
measurad during the 5 x CO operations B33 | 474|453} 69.0 | 645 | 62.7
- at the minimum supply voitage Jtimst | 624|471 | 450 | 69.0 | 64.5 | 62.4
- at the rated supply voltage . :

- at the maximum supply voltage i 63.0 4741450 684 | 645 | 62.7

63.0 | 47.7 | 45.0 | 69.3 | 64.5 | 62,1

Operating fime [ms]

£rs

| d) Time spread between the breaker poles:
The time spread between the breaker poles on closing and on opening of the circuit-breaker was
measured to < 2 ms.
elf) Charging time and power consumption of the motorized operating mechanism:
1 Rated voltage: Ua = 220 V DC
Measured values:
A Measured during the 5 x CO operations
§ - at the minimum supply voltage

4 - at the rated supply voltage
g - atthe maximum supply voltage

{motor voltage charging time current consumption power consumpiion
: after O-C operation . TA] [W]
[s]

:|U=0.85xUa

=187V DC 3.96 (4.3914.604.55|4.5810.958[1.04{1.05]1.06 | 1.10 183 194 1196 | 198 | 208
FIU=10xVa S
i=220vDC 3.5013.46|3.40)340(3.32|1.12|1.07{ 1.05}1.05| 1.00 | 248 ‘9{5 \31 231 | 220
HU=11xUa NN
¢|=242v DC 2.9112.88)12,8612.8712.90]1.04|1.05]1.05|1.05[1.04 | 252 | 254 |'254 %/2‘5%

|
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= ¢) Consumption'of the tripping devices:

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

i at the rated supply voltage

£ - gt the maximum supply voltage

S Shuntrelease ON WG Shant-release OFF -MO1

5;12‘; :‘ff'at'"g {220V DG 220 V DG
K ,: a . *

' current at minimum '
supply voltage [ AT 068 088|068 |06810681052|048 05271052052

# [Current af rated supply '
voltage [A] 0841084084084 [084]068|068]|068]|0868]|0.68

2 [Current at maximum ]
4 | supply voltage [A] 0.96 1092 ;0.92 0.92 | 0.92 :_9.76 07610761 0768 0.76

sam,

‘ h) Duration of closing and opening command impulse:

r
L4

& Measured during the 5 x CO operations
# - atthe minimum supply voltage

2 - atthe rated supply voltage

% - atthe maximum supply voltage

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

3 | Duration of command '

% | impulse at minimum 726|729 | 71.7 | 726 | 729 | 621 | 63.3 | 61.5 | 627 | 63.0
3 | supply voltage [ ms ] .

i [ Duration of command
: [ Impulse at rated supply | 69.6 { 69.9 | 69,9 | 69.9 | 69.9 | 50.1 | 50.1 | 50.7 | 50.1 | 50.7
sd{voltage [ms ]

#| Duration of command ' .

( i{impulse at maximum 65.7 | 69.3 | 69.0 | 68.3 | 69.0{ 51.0 | 51.0 | 0.7 | 51.0 | 1.0
| supply voltage [ms]

- ‘ k) Resistance of the main conductors:

Measuring points:

|

\B?P‘d 0 IV
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%% contact resistante measured during the 5 x CO operations at the minimum supply voltage of the
coils .
Measuring | L1 L2 L3
- points po pQ uQ
1-2 16,3 | 153 | 157

© Contact resistance measured during the
& 'Measuring | L1 L2 L3
points po pQ pa
2 1-2 153 | 15.3 | 156

Measuring L1 L2 L3 :
points Q2 {9 pQ
1-2 153 | 183 | 15.7:

=

- i Time-travel chart with opening and closing speed:  See diagram 2.1 and 2.2

Speed in [m/s]; Ua =220V DG Vor | Voz Vo

& atU=1.0xUa [ L2 112|142} 0.89
The deviations from the measured mechanical time travel charts are in the allowable limits of the

% reference mechanical travel characteristics.

% Vo1:  opening speed considered 8.25 mm after the separation in the main contacts of phase L2.
apening speed considered between 1.65 and 8.25 mm after the separation in the main contacts of phase L2.

- Ve " closing speed considered 3.3 mm before the touching in the main contacts of phase 12.

m) Other important characteristics:

L1 1 L2 L3
Total Travel [mm] 14.2 14.2 14.3

g »  Contact travel:

Cont.-ravel [mm] 11.8 11.3 11.2

Contact-spring 2.4 29 3.1
travel [mm]

Check of vacuum of interrupters:

60 kV DG ok

Verification of the rated operating sequence:
0-0.3s-CO-3min-CO at rated voltage ok

Ambient atmospheric conditions:

Date; 21% May 2003, ambient air iemperature: approx. 22.5°C

e
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piagram 2.1: Méasurement of the operating speed after the mechanical endurance test
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Measuring point; Insulated coupling rod in phase L2
= Operating speed measured: Vo =0.89 m/isat U=1.0xUa L
" For the speed caleulation, an enlarged similar triangle was used in order to increasgithe
of the travel and time measurement, P
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Measuring point: Insulated coupling rod in phase L2
Operating speed measured: Vor = 1.12 mis, Vo = 142 mfsatU = 1.0 x Ua

For the speed calculation, an enfarged similar triangle was used in order fo increase th
of the travel and time measurement,

R S T e R T
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H .1

Evaluation of the measurements before and after the test program

he reference mechanical travel characteristic was recorded at the rated supply voltage before the

fendurance test, All measured travel-curves fall within the limits of the two envelope curves which

- " gharacterize the allowable deviations from the reference curve.

- J %\II characteristics measured before and after the test program do not show unacceptable variations.

#The circuit-breaker operated only on command and did not operate without command.
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i ) Weasuring Instrument Record
%Test job na.: 040
“Object tested: VD4 17.12.32
ipate of test: 28" April — 21 May 2003
P
2 .
Test report PEHLA 0316Ra
ZTest operator: Piglas/Schotler
Instrument Ident.-no. Measuring Remarks
Microohmmeter ELK 001141 i} 20p/ 200pQ Resistance measurement
MO2A 50
gresisﬁve travel pick-up |ELK 001124 *|5kQ Travel time measurement
fa}type tino pot Ts 50 502
gam 7100 ELK 000467 |+2 V/full scale
Transient memory © | BOusfword,

channel 4 ( 12 bif)
YEW-3083 ELK 000462 {0.25 Vicm-vernier
SMulti-pen 10 cm/min, channel 4
Slide caliper rule LAE 002162 {0 - 300 mm .
?hunt 1A/150mY ELK 000435 [1AM50mV Current measurement (MC/MO1)
EDM 7100 ELK 000467 | 20/0.2 Vfiull scale 'Operaﬂng time measurement,
fransient memory 50 psec/word/10ms/word
1 channel 1,2, 3,8

(8 bit)
YEW-3063 ELK 000482 |Channel 1, 2, 3, 8,
Multi-pen 0.25/1 Vicm-callvernier
5 10 cm/min
Flectronic time clock ELK 001231 |0-100s Charging time measurement
Unigor 8E ELK 000389 [1A Motor current r:egwement
Vidar-Vacuum- DRU 000026 |40/60kV DC Vacuum-c:heckef-fé\
Checker-Test device :

-———BBC MA 5D ELK 000362 [300V DC - Voltage measurement [\

i_jygrometer Hygronom |FEU 000022 |-30°C - +50°C temperature measuremgnt

£
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PEHL

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

Test Report

Report No.: 0231Ra Gopy No.: 1 Contents: 61 Sheets

Equipment under test: Vacuum circuit-breaker type VD4.17.12.32 (17.5 kV, 1250 A, 31.5 kA) equipped
with vacuum interrupters type VG438,

Manufaciurer:
Circult-breaker: ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 - 24044 Dalmine (BG), italy

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

Germany
Clienit: ABB T&D SpA, Divisione Sace T.M.3, Via Friuli, 4 - 24044 Dalmine (BG), ltaly
Testing station: PEHLA-Testing Laboratory Ratingen
Date of fest: 19™ December 2002

Applied test spacifications:

The fests have been carded out in accordance with the client’s instructions.

Test procedure and test parameters were based on;

1EC 62271-100/2001-05, Clauses 6.106.1, 6.106.2, 6.106.3, 6.106.4, 6.106,5, 6,108.3
STL-Guide to IEC 60056: 4™ Edition: 1987, Amendment Slip No. 2

Tests performed;

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

No-load operations and measurement of the resistance of the pole parts before and after the tests.
Power-frequency withstand voltage test with 38.0 kV — 1 min before and after the fests,
Measurement of the time-travel characterislic before and after the tests.

For further delails see sheet no. 3.

s

Test results:
The vacuum circuit-breaker passed the mentioned tests successfully.
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Accreditation

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

Under reference 1o BIN EN ISO/IEC 17025 PEHLA states the following:

- The actreditation of the PEHLA-Testing Laboratory or any of its test reporis by themselves in no way constitute
orimply product approval by DATech or any other body,

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

STL-Member

PEHLA is foundation-member of the Short-Circuit Testing Liaison (STL) which has been founded in March 1969.
STL is a forum for the international co-operation of the testing organisations with the further full members ASTA (GB),
CES! (), ESEF (F), KEMA {NL), SATS (N, S, AIR) and STLNA (USA). In the Framework of EC, STL has been
recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Certificate

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

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

A Test Document

is jssued for parts of iype tests which have sbiccessiully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test.

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

A Test Report

is Issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richifinien”
{PEHLA Guides) andfor clients Instructions.

Similarly, this test repo:t contains all fest results, details of the conditions under which the tests were carried out, also
details relating 1o the behaviour of the equipment during test, and its condition after the tests.

Addresses:

Office; PEHLA-Geschaftsslelle
Hallenweg 40
68219 Mannheim, Germany

(™ __testing Station:  PEHLA-Testing Laboratory Ratingen
Oberhausener Str. 33
40472 Ratingen, Germany

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

Client: ABB T&D SpA, Divisione SACGE T.M.8,
Via Frivii, 4

24044 Dalmine (BG), ltaly

Bﬁ E’E .. A?*,!,tﬁg;_{w l
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Tests performed:
Rasic shori-circuit test-duties and double earth fault breaking test.

Infeed by means of copper bars to the upper terminals of the circuit-breaker, lower terminals short-
gircuited and earthed.

T100 330KAat18.7KV/3.46kAat17.56kV/3.41 KA at18.7 kV/3.43 kA at 17.8kV
(10 % I, 0-0.3s-CO-3min-CO-5min-CO).

T30: 9.69kAat18.8kV/9.81kAat18.7kV/9.93kAat19.1kV
(30 % lsc 0-0.35-CO-3min-CO).

T60: 19.1kAat18.0kV/18.7kAat 17.7kV/18.7 kA at18.0KV/19.2 kAat 1B.2 KV
(60 % Iy 0-0.3s-CO-3min-CO-8min-CO).

T100s: 32.6 kKA at 18.6 KV /32.0 kA at 17.6 kV /31,6 KA at 19.5 kV
(100% ls 0-0.3 5-CO-3min-CO). -

T100a: 33.3 KA (30.3%pc-comp.) at 19.2kV /33.1 kA (27.9%pccomp.) At 194 KV/ -
33.0 kA (26.7%bc-comp.) @t 19.2 KV /33.1 kA (28.8%pc-comp) 8t 18.7 KV
(100% Ise Oasymloasyrrrloasyn'rloasym)-

Double earth fault breaking test; 28.8 kA at 18.5kV
No-load operations and measurement of the resistance of the pole parts before and after the tests.

Power-frequency withstand voltage test with 38.0 kV — 1 min hefore and after the tesis.
Measurement of the fime-trave! characteristic before and after the tests.

274






PEEBILA  GESELLSCHAFT FURELEKTRIS

Report No..  0231Ra

Table of Contents

Test Repaoit - Cover Sheet

Accreditation

Tests performed

Table of Contents

List of Test Participants

Technical Déta of Test Object

List of Drawings

Drawings

Technical Data of Test Circuits

Principie Diagram of Three-phase Test Circuits
Principle Diagram of Single-phase Test Circuit
Short-Circuit Making and Breaking Tests T60
Oscillograms 0231Ra / 06 to 08

Short-Circuit Making and Breaking Tests T100s
Oscillograms 0231Ra / 10 to 11

Short-Circuit Making and Breaking Tests T100a
Oscillograms 0231Ra/ 21 to 24

Short-Circuit Making and Breaking Tests T10
Oscillograms 0231Ra /2510 27

Shor-Circuit Making and Breaking Tests T30
Oscillograms 0231Ra/ 30 to 31

Double Earth Fault Breaking Test

Osdillogragn 0231Ra/ 35

egsurement of the Resistance
Table -load Operations

Osciltbgrams 0231Ra / 002 to 028, 032 to 32B, 036 to 36B

~“Photos

L

U

HOCHLEISTUNGSPRUFUNGEN

Sheet

17-23
24
25-29
30

31 -38
39

40 - 43
44

45 - 49
50

- 52

53

54 - 89

80 - 61

275






PEEFIELO  GESELLSCHAFT FUR ELEKTRISEHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0231Ra Sheet: &

List of Test Participants

Reprasentatives of the Test Committee:

Mr. G. Heit PEHLA-Testing Laboratory Mannheim, Germary

Mr. K. Hauck PEHLA-Testing Laboratory Ratingen, Germany

Test Engineer:
Mr. K. Hauck PEHIA-Testing Laboratory Ratingen, Germany

Representatives of the Client:

Mr. 8. Magoni ABB T&D SpA, Division SACE T.M.S., ltaly
Mr. C. Manzoni ABB T&D SpA, Division SACE T.M.S., ltaly
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Technical Data of Test Object
Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer
Test Object: Vacuum cirouit-breaker
Type: VD4.17.12.32
Manufacturer:

Circuit-breaker: ABB T&D SpA, Divisione Sace T.M.S, Via Friull, 4 — 24044 Dalmine (BG), Italy
Pole parts including

“vacuum Interrupters: ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33, 40472 Ratingen,

Germany
Serial-No.: AC00043879 Year of manufacture: 2002
Drawing No.: seesheet 7
Vacuum interrupter: Type: VG4S L1: No. 3690, L2: No. 3559 L3: No. 5133
Drawing No.: see sheet 7
Rated voltage 175 kV
Rated lightning lmpulse withstand voltage 95 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 38 kv
Rated frequency 50 Hz
Rated normal current 1250 A
Rated peak withstand current 80 kA
Rated short-time withstand current 31.5 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current at 17.5 kV 31.5 kA
D.C. component 30 %
Rated shori-circuit making current at 17.5 kV 80 kA
Rated fransient recovery voltage:
Peak value 30 kv
Rate of rise 042 kVius
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.35-CO-3min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opening time =245 ms
Rated closing time approx. 60 ms
Rated voltage of trip coil 220 V-DC
Rated voitage of closing coil 220 v-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz

"

ssential characteristics:

-

Fi

Motor Drive Type 701 821/804, Serial No. CA 6DC L02 D (EL1)

Date of receipt of test object: 11" November 2002
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List of Drawings

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

with the test documents at the test laboratory.

(] at the client.

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

drawings.
Crawing-No. Revision | Title Additional remarks
TN. 7405 M5234 | VACUUM CIRCUIT BREAKER TYPE Included in this Test Report

VD4 12-17.5kV 630-1260A

GCE7003979R0131 [ 00 pole complete VD4P 12kV 1250A 31,5kA | Included in this Test Report
510507 50535 OPERATING MECHANISM ASSEMBLY | Included in this Test Report
510564 50535 CLOSING SPRINGS ASSEMBLY -
Parts list -
510564 Ass. molle dich. com. EL1 -
510507 Assieme commando EL1 -
GCE7003879R0131 Pot vst. 40,7 3150N H205 12/171231 VG453 -
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Technical Data of Test Circuits

Test = Basic Short-Circuit Test-Duty 160 T100
Test No. 0231Ra 06-- 08 09 -24
Number of phases __ {test circuit) 3 3
Rated voltage kv 17.5 17.5
Number of poles or phases (test object) 3 3
Voltage distribution % - -
Power frequency Hz 50 50
Power factor cos @ <018 <015
Earthing Generator / System earthed via 5 kQ garthed via b kQ
conditions Transformer not earthed not earthed
Short-circuit point earthed earthed
Short-circuit breaking current kA 18.9 31.5
Test freguency Hz - -
Crest value of injected current KA - -
Corresponding test frequency Hz - -
Transient Recovery Voltage required actual required actual
values values values values
TRV peak value U, KY 32.0 37.3 30.0 29.6
Time fyor s us 31.0 36.0 71.0 64.0
Time delay iy us - . - -
Rate-of-rise uy /i oru, / t3 kKV/ius 1.04 1.04 0.42 0.46
Voltage uy KV - - - -
Time 1 s - - - -
First peak ug KV - - - -
Time t, us - - - -
Rate of rise u /t, KVius - - - -
Surge impedance 7, 0 - - - -
Time Delay ta us - - - -
Crest value uy KV - - - -
Crest value u, kV - - - EEN
- NN
Voltage measurements - Dividers | = - Dividers \Q
- 4.5 MQ/ - 4.5 MQ/
10 kQ 10kQ
Current measurements - Shunts - Shunts
- 37.6 uQd - 37.6 uQ

O
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Technical Data of Test Circuits
Tesi Basic Short-Circuit Test T10 T30
Test No. 0231Ra 25-27 28 - 31
Number of phases {test circuit) 3 3
Rated voliage kv 17.6 17.56
Number of poles or phases {test object) 3 3
Voltage distribution % - -
Power frequency Hz 50 50
Power factor coS @ £0.15 <0.15
Earthing Generator / System earthed via 5 kQ earthed via 5 k2
conditions Transformer not earthed not earthed
Short-circuit point garthed earthed
Short-gircuit breaking current kA 3.15 9.45
Test frequency Hz - -
Crest value of injected current kA - -
Corresponding test frequency Hz - -
Transient Recovery Voltage required aciual required actual
values values values values
TRV peak value U, kv 32.0 35.0 32.0 35.4
Timet, orts 13 15.0 56.5 15.0 49,0
Time delay us - - - -
Rate-of-rise uy /tyoruc/ts kVius 2.14 0.62 2.14 0.72
Voltage uy kV - - - -
Time t us - - - -
First peak u_ kV - - - -
Time 1, LS - - - -
Rate of rise u/t, KV/ps - - - -
Surge impedance Z, 9} - - - -
Time Delay ta us - - - -
Crest value ur KV - - - -
Crest value U, kv - - - -
- Nx
Voltage measurements - Dividers - Diviﬁ%
- 4.5 MQ/ - 4.5MQ/
10 kQ 10kQ
Current measurements - Shunts - Shunts
- 37.8 pQa - 37.6 uQ

Remarks:

1 Pue tmof the test plant, the length of time t; of the TRV is greater than the rated value.

t
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Technical Data of Test Circuits

Test Basic Short-Circuit Test Double earth fault test -
Test No. 0231Ra 35 -
Number of phases (test circuit) 2 -
Rated voltage kv 17.5 -
Number of poles or phases (test object) 1 -
Voltage distribution % - -
Power frequency Hz 50 -
Power factor COS ¢ £0.15 -
Earthing Generator / Sysiem earthed via 5 kQ -
condltions Transformer not earthed -
Short-circuit point garthed -
Short-circuit breaking current kA . 274 -
Test frequency - Hz| - -
Crest value of injected current kA - -
Corresponding fest frequency Hz - -
Transient Recovery Voltage required aclual required actual
values values values values
TRV peak value U, kv 34.6 © 341 - -
Timet, or t3 us 81.9 77.5 - -
Time delay us - - - -
Rate-of-rise us ftjorus/ ts KVius 0.42 0.44 - -
Voltageuy - . kV - - - -
Time t; s - - - .
First peak u, kv - - - -
Time t, us - - - -
Rate of rise u/ty KVius - N ) "
Surge impedance 7. Q - - - -
Time Delay ta us _ _ _ _\
Crest value Uy KV - - - -
Crest value u; KV - - - -
Voltage measurements - Dividers - -
- 4.5 MQ/ - -
S 10 kQ
Cuke.uL@ea‘surements - Shunts - -
- 37.6 uQ - -

e
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Report No.: 0231Ra

Principle Diagram of Three-phase Test Circuits
Basic Short-circuit Test-Duties T10 — T100
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Principle Diagram of Single-phase Test Circuit
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PEHLA

Report No.. 0231Ra

Short-Circuit Making and Breaking Tests

Circuit-breaker

Test dufy:

Date of test:

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

GESELLSCHAFT FUR ELE

T60
19" December 2002
Factory new.

SCHE HOCHLEISTUNGSPRUFUNGEN

Sheet!

By means of copper bars to the upper terminals of the

circuit-breaker. Lower terminals of the circuit-breaker short-

circuited and earthed

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra 06 07 | o8
Operating seguence i 0O -0.3s — CO = 3min — CO - 8min— CO
Applied voltage kv - 18.4 17.4 18.4
Shart-circuit making current L1 - 443 34.1 38.2
KA L2 - 32.9 46.5 47 .4
L3 - 49.6 50.7 52.2
Short-circuit L1 18.1 18.5 18.4 18.9
breaking current Short-circuit current | KA L2 19.0 19.0 18.9 19.4
L3 19.3 18.6 18.8 10.3
Average value KA 19.1 18.7 18.7 19.2
L1 <20 <20 <20 <20
d.c. component % L2 <20 <20 <20 <20
L3 <20 <20 <20 <20
Recovery voltage L1 10.6 10.2 10.4 10.4
kv (L2 10.6 10.2 10.4 10.6
L3 10.4 10.3 10.4 10.4
Average value {phase-to-phase) kV| - 18.0 17.7 18.0 18.2
Transient Recovery Voltage (TRV), - - - -
first-pole-to-clear kY 31.8 313 38.3 38.8
Arcing time L1 9.1 7.0 2.4 1.8
ms{L2 4.6 2.0 7.2 7.0
L3 9.3 6.8 7.0 6.8
Closing time ms - 62.9 66.3 65.5
Opening time ms! 62.9 66.4 65.0 65.7
Result i P P P P

Legend: P: Positive, breaker cleared or breake

Rg,m/érks:
PEHLA 0231Ra/01;
PEHL 2:

PEHLA ozsg a/03:
PEHLA 0231Ra and 05:
PEHL. a/06to08:

1

r closad and cleared N: Negative, breaker failed

Current calibration
No-load operation
Voltage calibration
Tests with reduced values
The operating devices are supplied at their minimum voltage.

+

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

H
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Test no.
PEHLA 0231Ra/ 06
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