BeforeLarrying out any operations, always make sure that
the oferating mechanism spring is discharged and that the
apparatus is in the open position.

To lift and handle the circuit-breaker, proceed as follows

(fig. 2).

- use a special lifting toal (1) (not supplied) fitted with ropes
with safety hooks (2],

— insert the hooks (2} in the supports (3) fixed 1o the frame
of the circuii-breaker and lift. Put the hooks {2) into the
support holes (3) according to the type of apparatus (see
table);

— on completion of the operation (and in any case before

putting inte service) unhook the [ifting toal (1) and dismantle

the supports (3) from the frame.

Fig. 2

parts and the terminals of the circuit—breaker

A

The apparatus must not be handled by putting
litting devices directly under the apparatus itself.
Should it be necessary to use this technique,

put the circuit-breaker onto a pallet or a sturdy
supporting surface (see fig. 3).
In any case, it is always advisable to carry out
lifting using the supports (3).

Version Pole centre distance | Bated current iHole
Fixed 150-210 mm up to 1260 A iA
Fixed 275 mm from 160010 3150 A A
Fixed 210 mm from 1600 to 2000 A (A
Fixed {210-275 mm up to 4000 A c
withdrawable 150 mm up to 1250 A A
Withdrawable {210 mm from 1600 to 2500 A 18
Withdrawable 276 mm up to 1250 A B
Withdrawable {275 mm from 1600 10 3150 A |G
Withdrawable ;210 mm up to 1250 A G
Withdrawable {210-275% mm up to 4000 A G
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5[ _Béscrigtion

General

The VD4 are vacuum circuit-breaksr for indoor installation. For

the electrical performances, please refer to the correspanding

technical catalogue code 1VCPOO0O00T,

For special installation requirements, please contact ASE.

The following versions are available:

~ fixed

~ withdrawable for UniGear ZS1 switchgear and PowesrCube
modules.

5.2, Reference Standards

The VD4 circuit-breakers conform to the IEC 62271-100,
CEl ~ VDE - BS Standards are equivalent to IEC Standards
due to harmonization with IEC.

AR Ve
1 2 = 4
mpl i A 5
] T
&= ﬂ; 12
3 || 7
o = Ow
10
Fig. 4

5.3. EL operating mechanism

VD4 circuit-breakers are equipped with modular EL spring
operating mechanisms. The operating mechanism is designed
to cover the whole range of performances as shown in‘the
following table:

Type of opersting mechanism | Rated short-circuit current

EL1-EL2 Up to 31.5 kA

Ba TUpto 40 KA - 24 KV, 31,5 kA A
EL1 TWIN Up to 50 kA (rated current up to 2000 A
ELZ TWIN Up to 50 kA [rated current = 2500 &)

5.4, Fixed circuit-breakers

The fixed circuit-breaker (fig. 4) is the basic version completa
with structure and front protection screen. The fixing holes are
made in the lower part of the structure.

For the electrical connections of the circuit-breaker auxiliary
cirouits, the terminal box (10) is available {also see par. 7.8.1 .
The earthing screw is plaged in the rear part of the circuit-
breaker. For further details please see the caption to figure 4.

Gaption
1 Laver for manual closing spring charging
2 Signalling device for circuit-breaker open/closed
3 Rating plate
4 Opsning pushiutton
5 Glosing pushbutton
6 Sigralting device for closing spring charged/discharged
7 Operation counter
8 Terminals
9 Earlhing screw
10 Delivery terminal box
11 Cabling connection I .
12 Mechanical cverride of the undervoitage release (bn _r_é'qu'é' hy

(,,
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5.4.1, Genergl characteristics. of fixed circuit-breakers

General chey‘a teristicg/of fi

Ty e

d circuit-breakers (12 kV)

i
H
i
.
i
1.
i N
:

Clrcuit-breaker Vb4 12 (1
IEC 62271-10G | +
Standards - ;
VDE 0671; CEl EN 62271-100- File 7642 { »
“ated voltage Ur [kv] 12
ated Insutation voltage Us [kV]i12
Withstand voltage at 50 Hz Ud (1 min} [kV] ; 28
_I_mpulse withsland voltage . Up (kv]i75
Rated frequency fr [Hz] : 50-60
Rated normal current {40 °C) IF[Ai630 1630 (630 1250 i1250 (1250 ;1250 (1250 11260 (1250
16 16 16 16 16 16 - — - —
20 20 20 20 20 20 - — — —
Rated breaking capacity 25 25 25 25 25 25 — —_ — -
{rated short-circuit breaking current IsC [KA]
symmetrical 315 315 1315 (316 1305 1818 - - — —
- - — - — — 40 {40 - -
YR . i i e s0 150
16 16 {16 i16 16 16— - i- -
20 10 20 20 fz0 g0 i— o i—  j— i—
25 25 25 25 25 25 - - — —
Rated short-tima withstand current (3s) Ik [kA) i
315 315 (315 {315 {315 i315 i— — — —
- - - - A 40 140 — -
- - - — - - - - 50 50
40 40 40 140 40 40 - - — -
50 50 {50 50 50 50 — - — -
Making capacity Ip (kA b 2 20 AR S SIS NS e
80  ig0 80 80 80 180 - - — -
— - — - - — 100 100 i — —
- — — — - - - — 125 1125
Operation sequence [0-03s-C0O-155-CO)ie fe fe . . ie ie . . ie
Opening time [ms):33 ... B0
Arcing time [ms):10.., 15
Total breaking tims [ms]: 43 ... 75
Closing time [ms]i60... 80
P H(mm]ia61 1461 1461 (461 461 461 1589 589 1610 (610
gﬂvﬁmum Wmm]i450 {570 (700 1450 i570 (700 (570 170D 1600 i750
dimenslons Dmm]i424 (424 [424 424 1424 1424 1424 1494 1450 1450
Pole distance P [mm} 150 {210 j276 {150 1210 (275 210 {275 {210 275
Welght kg) {73 75 79 73 75 79 84 84 146 (158 i
, TN 7405 17406 I— 17405 (7406 i— i— i— = i—
Standardised table of dimensions : : e
veDi— - 000051 — - 000051 § 003282 | 003285 | £03440} 003441
agerating ternperature [¢C)i-6 ..+ 40 P
Tropicalization IEC: 60068-2-30, 60721-2-11 «
Electromagnetic compatibility [EG: 6227111 «

{1} Gircuit-breakers up to 1250 A and 31.5 kA have polyamide poles.

.’/
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o
12
..... -
28
75
5060 T
1600 11600 (1600 1600 (1800 (1600 (1600 2000 (2000 (2000 2000 12500 12500 12500 13150 13150
20 20 20 - - - - 20 20 — - 20 20 - 20 -
25 26 25 — - . - 25 25 - - 25 25 - 25 -
............. 815 815 1815 - - - - 315 1315 i = e s - 315 -
""""" - - — 40 40 — — 40 40 - = B T - a0 —
- — - — - 50 50 P - 50 50 — — 150 — 50
20 120 20 - - — - 20 20 - . 20 20 - 20 -
25 25 25 = - - . 25 25 - — 25 25 — 25 -
3.5 i315 i35 e — - — 315 1816 - — i15 i35 - 316 |-
- - - 40 40 - ~ 40 40 — - - 40 - 40 -
— - - — - 50 50 - - 50 50 = . 50 - 50
o 50 50 i50 — - — - 50 50 — - 150 50 - 50 -
83 83 163 - - - - 63 163 — - 63 63 —  ip3 -
{80 80 80 - - — - 80 80 - - 80 80 - 80 -
i— — - 100 100 — — 100 100 - - - 100 - 100 -
- — - - — 125 1135 i - 125 125  i— - 125 |- 125
""" 33... 60
10... 16
""" 43...75
£60... 80
509 i509 icge 1588 i580 1610 1610 (500 1599 B0 i6%0 509 1508 i1 635 636
450|570 i700 570 1700 1600 1750 1570 700 1600 1750 570 1700 750 1700 1750
A24 1424 4p4 1424 1424 1459 450 1424 424 459 450 424 1424 459 1424 1450
150 1210 1975 i210 ioy5 1290 1975 i210  i275  i210 275 1210 1276 i275  i275 1275
93 98 105 184 84 146 1158 i98 1105 146  i158 108 106 1163 140 1177
""" = 7407 17408 |- . — - 7407 17408 - - 7407 17408 - i- -
000056 | — — 003282 | 003285 | 003440 | 003441 | — - 0034401003441 i ' 1003441 :000149 | 003443
-5 ... +40

—

.

7

7

7/
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General characteristics of fixed circujt-breakers (17.5 kV)

Iy

d h

Circuit-breaker

VD417 ()

IEC 62271-100

Standards
VDE 0671; CEIEN 62271-100- Fila 7642 : «
‘ated voltage Ur[kV]i17.6 e
rated insulation voltage Us [kV]i17.5
Wwithstand voltage at 50 Hz Ud (1 min) [kV]: 38
Impulse withstand voltage Up [kV]: 95
Rated freguency . fr [Hz] : 50-60
Rated normal gurrent (40 °C) IF[A]i630 (630 1630 11250 (1250 (1250 1250 (1250 (1250 {1260
16 16 18 16 18 16 i - - -
20 20 i20 120 20 20 - i- - -
Rated breaking capacity ' Isc (kA) 25 25 25 : 26 25 ios  i- - - "
{rated short-circuit breaking current symmetrical) 315 i815 (315 i315 315 (316 i- - - -
B - - - - 40 a0 - -
- - - - - - - — iso is0
16 16 16 16 16 18 - - - -
20 20 20 20 20 20 - - - -
. 25 25 25 25 25 25 - - - -
Rated short-time withstand current (3s) 1% [kA] : :
315 315 (316 315 315 i315 |- - - -
- - — - - - 40 40 - -
- - - - - - - - 50 60
a0 iao 140 l40 140 40 - - - -
50 (50 iB0 {50 is0 {60 i- - - -
Making capacity Ip [A] 638308 o3 63 le3 - - - -
80 80 80 a0 80 80 - - - -
- - - - - - j00 1100 - -
- - - - - - - - 125 1125
_Operation sequence [0-03s5-CO-i5s5-COJir . . ie iw . . . ie .
gggning time ms)i33 .., 60
Arcing time [ms]: 10 ... 15
Igta! treaking time [ms] 43 75
Closing time [ms] {60 ... 80
Pip Himm]i461 1461 (461 [46% 1467 461 i588 1589 1610 1610
gﬁvg:;;um Wimm]i450 (670 (700 450 (570 i700 {570 (700 i600 (750
dimensions B Dimm]i424 424 1424 (424 1424 (424 1424 1424 1450 1450
V. Pole distance P [mm] ; 150 210 275 160 210 275 210 275 210 275
Weight {kqg}i 73 75 79 73 75 79 B4 84 146 168
TN {7405 (7406 - 7405 (7406 -~ - - - -
Standardised table of dimensions : : : :
WEDi- -~ { 000051} ~ - 000051 £ 003282} 003285 | 003440} 003441
Operating temperature [PC)i- 5 .. + 40 AN
Troplcalization IEC: 60088-2.30, 607242110 e
Elec%romagnetic compatibility IEC: 82271«

{1) Girguit-treakers up to 1250 A and 31,5 ko have polyamids potgs.

10
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1175

17.8
ag

95

......... 2. .
1600 11600 (1600 1600 {1600 1600 12000 2000 12000 12000 12600 2500 12500 13150 13160
20 20 - - - - 20 20 - Z 20 20 - 20 -
25 25 - - - - 25 95 - - 25 25 - 25 -
315 als . - - - 316 1815 - - 315  ials - 315 -
Z - 40 40 = - 40 49 - - - 40 - 40 -

"""" - - - - 50 50 - - 50 50 - - 50 - 50
20 20 - - - - 20 20 - - 20 20 - 20 -
25 25 - - - z 25 25 - - 25 25 - 25 -
315 izts Q- - - - 315 31,5 - - 13156 35 i- 31.5 -
- z 40 40 - - 40 40 - - - 40 Z 40 -
- - - - 50 50 - - 50 50 - - 50 - 50

........... 50 50 - - - - 50 50 - - 50 50 - 50 -
63 63 - -~ - - 63 63 - - 63 63 -~ i63 -
80 80 - - - - 80 80 - - a0 80 - 80 -
- = 100 100 i- - 100 100 i- - - 00 i< 160 -
Z z - - 125 i125 - - 126 i125 - - i25  i- 125
» » . [ - . ie - . - [y - . . .
as..e0
10... 15

.......... ahnl?
60 ... 80 )
""" 599 1699 leso  isea 1610 (610 599 500 610 610 500 1509 610 1635 1636

570 G700 1570 700 1600 (750 570 1700 1600 760 1570 1700 1760 1700 750
424 424 D4 4pA 1450 1459 424 id24 1459 1459 1424 1424 1450 1424 459
210 1275 210 l2v6 210 iz2zs 1210 iars 1210 ia7s  i2d0  io75  lars 1275 275
98 105 i84 84 146 1158 98 105 i146 1158 98 105 168 1140 177
7407 17408 - - - - 7407 7408 - - 7407 17408 i- Z -
- - {003282 ;003285 | 003440 | 003441 |- - 003440 : 003441 |- - 003441 (000149 | 003443
-5..+40

i
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General charact %&f fixed circuit-breakers (24 kV}

/

Circuit-breaker VD4 24
IEC 62271-100; ¢
Standards
VDE 0871; CEI EN 62271-100- File 7642 : »
*ated voltage Ur kv]i 24
i d insulation veltage Us [KV] _24
Withstand voltage at 50 Hz Ud (i min) [KV}:50
Impulse withstand voltage TTUp kv iizs
Rated frequancy ir {Hz] : 50-60 )
Rated normal current (40 °C) I [A] 630 {830 £1250 1250 11600 2000 2500
16 16 16 16 16 16 -
Rated breaking capactly Is6 [KA] 20 : 20 20 20 :20 20 -
(rated short-clrcuit breaking current symmetrical) 25 i95 25 05 iop 25 o5
- - 31.5 - 31.5 315 31,5
18 16 16 16 i6 16 -
) 20 20 20 20 20 20 -
Rated short-time withstand current (3s) 1 ) A o S
25 25 25 25 25 25 25
- - 31.5 - 31.6 31.5 31.5
40 40 40 40 40 40 -
Making capacity Io (kA] 50 i50 50 50 50 50 -
63 63 63 63 63 63 63
- - ig0 - 80 80 80
Operation sequence [0-03s-GCO-155-C0):e i ie . i . .
Tpening time [ms] 33... 80
~reing time [ms]:10... 15
.Total breaking time [ms]i43...75
Closing time [ms) i 60 ... 80
Ly ¢ fmm} | 631 631 631 {631 642 642 igdz
gﬁ\gm“m W [mm]; 570 700 670 700 700 700 700
dimansions i D [mm]; 424 424 424 424 424 424 424
Pole distance P [mm]: 210 275 210 275 275 275 275
Weight [kali 100 104 100/108 1 104 {110 110 110
, . TN:7409 7410 7409 7410 7411 7411 7411
Standardised table of dimensions : i
VGDi- - {ppo172 ™ |- - - -
6perating temperature [°Cli-56...+ 40

Troplcalization

IEC: 60068-2-30, 60721-2-1

Electromagnetic compatibility

IEC: 622711

{1) 31.5 kA version,

12
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7
eristics o[ﬁxed circuit-breakers (36 kV)

S

Circuit-breaker VD4 36
Standards IEC 62271-100; »
VDE 0671; CELEN 62271-100-Fila 7642 »
Rated voltage Ur kvl 36
Rated insulation voltage Us {kv]i 36
Withstand vollage at 50 Hz Ud (1 min) [kV]§ 70
Impulse withstand voltage Up [kv]i170
Rated fregusncy fr [Hz) i 50-60
Rated normal current (40 °C) Ir [Ali 1250 1600 2000 2500 *
?:ttsg :hrzan‘ilggcfjiatp;rcg;{dng current symmetrical) Is (kA] 31,5 31 5 3.5 815
Rated short-time withstand current (3s) k[kA}:31.5 51.5 31.6 31.5
Making capacity Ip [kA)i8B0O 80 80 80
Qperation sequencs [0-083s5-CO-16s5~ CO] . . . .
Opening tme [ms] i35 ... 60
Arcing time [ms]i10... 15
Total breaking time [ms)id5 .., 75
Closing time {ms]i60.., 80
P H [mm}: 564 564 564 -
NMeaximum W [mm]: 778 778 778 -
overall
dimenslons H D [mm] i 468 468 468 -
Pole distance P [mm){ 275 275 275 -
Waeight [ka)i150 150 170 -
Standardised tabla of dimensions TN:1VYN300901-LT | 1VYN300B01-LF  { 1VYN300801-LT -
Operating temperature [°CYi-5 ...+ 40
Tropicalization 1EG: 60068-2-30, 60727-2-1i
Electromagnetic compatibility IEG: 6227111

{) Contact ABB

et

13
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P

f/fi'r'c-;uft-breﬁers available in the fixed version

- -

)

5.4.2, T d)ey
VD4 fiy q circuitcbrgaker without bottom and top terminals {12 kV)

Rated unirlerrupted current {40°C) [A]
/ He461 {H=589 ‘H=610
D=424 iD=424 i D=459 :
" " U205 =310 W1=310 0 ; Gircult-breaker type
1/g=217.5 Ciigess . Vg=237_
Po150 (=210 P=275 |P=210 P=275 || P=210 |P~275 {P=210 iP-275 [P=275
Wod50 LW-B70 [W=700 iW=570 W=700 |W=450 :W=570 |W=700 {W=600 {W=750 {W=750
16 1630 VD4 12.06.16 pi50
20 830 VD4 12.06.20 p150
25 g0 1 oTTTRETTT VD4 12.06.25 p150
315 1630 VD4 12.06.32 pi50
16 1250 VD4 12.12.16 p150
20 1250 VD4 12.12.20p150
I R T T e VD4 12.12.25 160
315 11250 i VD4 12.12.32 pi50
20 P S S VD4 12.16.20 pi50
P 1600 VD4 12.16.25 p150
3.5 7 1600 VD4 12.16.32 p150
16 30 D R R VT T T N VD4 12.06.16 p210
20 630 VD4 12.06.20 p210
25 630 VD4 12.06.25 p210
315 630 VD4 12.06.32 p210
16 11250 VD4 12.12.16 p210
20 “fyeso 1 - VD4 12.12.20 p210
05 1250 VD4 12.12.25 p210
315 1250 VD4 12.12.32 p210
40 1250 VD4 12.12.40 p210
50 ] 1250 VD4 12.12.50 p210
20 1600 VD4 12.16.20 p210
R P i 1600 VD4 12.16.25 p210
31.5 1600 VD4 12.16.32 p2i0
40 {1600 ) VD4 12.16.40 p210
0 ) : 1600 VD4 12.16.50 p210
20 2000 VD4 12.20.20 p210
25 i i sog0 e VD4 12.20.25 p210
3.5 | 2000 VD4 12.20.32 p210
s TR 2000 VD4 12.20.40 p210
50 2000 VD4 12.20.50 p210
Pl A A 2600 VD4 12.25.20 p210
25 e 2500 ¢ . i1 VD4 12.25.25 p210
315 2500 VD4 12.25.32 p210
16 630 VD4 12.05.16 p275
20 e A L VD4 12.06.20 p275
25 630 VD4 12.06.25 p275
31.5 630 VD4 12.06.82 p275
16 I B A R VD4 12.12.16 p275
20 1250 VD4 12.12.20 p275
05 1250 ) VD4 12.12.25 p275
31,6 1250 VD4 12.12.32 p275
TS R N 1250 VD4 12.12,40 p275
) 50 i R T 14250 1VD4 12,12,50 p278
H = Height of the clrcuit-breaker.
W = Width of ihe clrcuit-breaker.
D = Depthof the ciicult-breaker.
ud = Distance between bottom and top terminal,
g = Distance between the bottom terminal and the resting surface of the cirouit-breaker.
P = Pole horizontal cenire distanca.
14 /
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Ut tlsc | Ramd unintejrupled current (40 °C) [A]
T j H - : Hesos
/) D=2 iD=424
v f:A W/l=205 Wi=310 Clrouit-breaker type
/ g=21 7.§ i __ ilig=237.5 ]
P=150 [P=210 P=275 | iP=150 {P=210 iP=275 iP=210 P=275 (P=275
W=450 {W=570 :W=700 W=450 {W=570 [W=700 iW=600 iW=750 {W-~750
20 i 1600 1VD4 12.16.20 p275
25 1600 VD4 12.16.25 p275
31.5 1600 VD4 12.16.32 p275
40 1600 VD4 12,16.40 p275
50 P 1600 VD4 12.16.50 pa75s
20 2000 | VD4 12.20.20 p275
25 2000 VD4 12.20.25 p275
315 2000 VD4 12.20.32 p275
40 2000 VD4 12.20.40 p27s
12 LN R N R N T e 2000 VD4 12,20.50 p275
20 N 12500 VD4 12.25.20 p275
a5 2500 VD4 12.25.25 p275
31.5 2500 h VD4 12.25.32 p276
40 {2500 VD4 12.25.40 p275
50 | 2500 VD4 12,25.50 p275
LI B A 3150 VD4 12.32.20 p275
a5 3150  iVD4 12.32.25 p275
31.5 3150 VD4 12.32.32 p275
40 3160 VD4 12.32.40p276
L D T L s S A 3150 | VD4 12.32.50 p275
H = Heightofthe circyit-breaker,
W = Width of the circuil-breaker.
D = Depth of the circuit-breaker.
w1l = Dislance between bottom ard top terminal.
/g = Distance between the botfom terminal and the resting surface of the circuii-breaker.
P = Pole horizontal centre distance.
VD4 fixed circuit-breaker without bottom and top terminals (17.5 kV)
Ur Isc Rated uninterrupted current (40 °C) {A)
H=461 H=589 {H=599 iH=610 i H=635
iD=424 D=424 D=424 D=459 D=459
"y KA uf1=2085 uA=310 u/l=310 ul=310 V=310 i Circuit-breaker type
Vg=217.5 1/g=238 Vg=237.5 fg=237 l/g=237.5
P=160 :P=210 (P=275 [P=210 :P=275 'P=150 iP=010 iP=275 |P=210 P=275 P-27§
W=450 W=570 {W=700 ({W=570 {W=700 {W=450 {W=570 |W=700 :W-600 |W=750 iW=750
16 630 VD4 17.06.16 p150
20 630 VD4 17.06.20 pi50
25 630 VD4 17.05.25 p160
315 isso i1 b b H e VD4 17.06.32 pi50
16 1250 VD4 17.12.16 p150
20 1250 VD4 17.12.20 pi150
175 1250 VD4 17.12.25 p150
316 1260 i 3 VD4 17.12.32 p150
16 630 VD4 17.06.16 p210
20 630 VD4 17.06.20 p210
Lo5 630 | VD4 17.06.25 p210
i31.5 830 ¢ VD4 T

7.06.32p210

15
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ffatqd’(minteﬂupted current {40 "G} [A)
H-461 ‘H=589 H=599 H=610
D=424 D=424 D=d24 D=459
w1205 w1=310 =310 uieaio Tiun=310 | Circuit-breaker type
1/g=217.5 /g=238 {1/g=237.5 Vg=237
P-150 P=210 :P=275 (P=210 P=275 Po150 1P-210 iP=275 iP=210 |
WaABO TW-BT0 TWa700 [We570 [Wo700 iW-450 i W=570 iW=700 W=B00 |W=750 iW=750
18 j250 P i { : VD4 17.12.16 p210
99 1250 VD4 17.42.20 p210
25 1250 VD4 17.12.25 p210
31,5 1250 gy VD4 17.12.32 p210
h 14250 VD4 17.12.40 p210
50 " | 1250 VD4 17.12.50 p210
go YT 1600 VD4 17.16.20 p210
26 1600 VD4 17.16.25 p210
315 £1600 VD4 17.16.32 p210
40 1600 VD4 17.16.40 p210
50 1600 VD4 17.16.50p210
20 2000 CiVD417.20.20 p210
25 2000 VD4 17.20.25 p210
31.5 2000 VD4 17.20.32 p210
40 2000 VD4 17.20.40 p210
50 A o000 | 1 VD4 17.20.50 p210
20 2500 VD4 17.25.20 p210
25 2500 VD4 17.26.25 p210
31.5 2500 VD4 17.26.32 p210
16 630 ’ VD4 17.06.16 p275
20 630 VD4 17.06.20 p275
25 630 VD4 17.06.26 p275
31.5 630 VD4 17.06.32 pa75
16 1250 . VD4 17.12.16 pa75
175 20 1250 VD4 17.12.20 p275
25 pp i B R S S R VD4 17.12.25 p275
31.5 1250 | VDA 17.12.32 p275
40 1250 VD4 17.12.40 p275
50 1250 VD4 17.12.50 p275
20 . i i £1600 VD4 17.16.20 p276
25 1600 VD4 17.16.25 p275
31.5 1600 VD4 17.16.32 p275
40 11600 VD4 17.16.40 p275
50 1600 VD4 17.16.50 p275
20 2000 {VD4 17.20.20 p275
25 2000 VD4 17.20.25 p275
a1.5 2000 VD4 17.20.32 p275
40 2000 VD4 17.20.40 p275
80 2000 VD4 17.20.50 p275
20 2500 VD4 17.25.20 p275
25 2500 VD4 17.25.25 p275
31.5 2500 VD4 17.25.32 p275
40 2500 VD4 17.25.40 p275
L I R T P A O 2600 | VD4 17.25.50 p275
20 - : 3160 VD4 17.32.20 p275
25 3150 VD4 17.32.25 pa75
A e 3150 VD4 17.32.32 p275
40 3150 iVD4 17.32.40 p275
- R R 3150 : VD4 17.32.50 p275
H = Height of the circuii-bregker. LR
W = Width of the circuit-breaker
D = Depth of the circuit-breaker.
w1l = Dislancs betwaen bottom and top lerminal.
¥g = Distance betwsen the bollem terminal and the resiing surface of the circuit-breaker.
P = Pole horizontal centre distance,

P

y

164



-

V) Wuit-br/e;aker without bottom and top terminals (24 kV)
o

b e

i Bated uninterrupted current (40 °C) [A}

R

H=631 H=642
D-424 D-424
Y kA uf1=310 ufi=310 Circuit-breaker type
1/g=282.5 ilVg=282.5
P=210 P-275 P=275
W=570 W=700 W=700
16 630 : VD4 24,06.16 p210
20 630 VD4 24.06.20 p210
25 630 VD4 24.06.25 p210.
186 1250 VD4 24.12,18 p210
20 1250 VD4 24.12,20 p210
{26 1250 VD4 24,12,25 p210
315 1250 VD4 24,12.32 p2i0
16 i 630 VD4 24,06.16 p275
20 630 VD4 24.06.20 p275
25 630 VD4 24.06.25 p275
16 1250 VDA 24.12,18 p275
24 20 1250 VD4 24.12,20 p275
25 {1250 (VD4 24.1225p275
16 1600 VD4 24,1616 p275
20 1600 VD4 24.16.20 p275
25 11800 VD4 24.16.25 p276
31.5 {1600 VD4 24.16.32 p275
16 2000 VD4 24.20.16 p275
20 2000 VD4 24.20,20 p275
25 2000 VD4 24.20.25 p275
31.5 2000 VD4 24,20.32 p275
25 2500 VD4 24,9526 p275
31.5 2500 iVD4 24.25.32 p275
H = Height of the cirouit-breaker,
W = Width of the dircuit-breaker,
D = Depth of the clrcuit-breaker.
wl = Distance between bottom and top terminal,
Vg = Distance batween the bottom terminal and the resting surface of the circuit-breaker,
P = Pole horizontal cenire distance.

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

Ur Isc Rated unibterrupted current (40 °C) [A]
H=876
D=478.5
ufl=328 .
kv kA Gircult-breaker type
/g=428.5
P=275
W=786
1260 A VD4 35.12.32 p275
1600 A VD4 36.16.32 p275
36 31,6 peeeeeeeee
2000 A VD4 36,20.32 p275
2500 A ¥ {VD4 36.25.32 p275
H = Height of tha circuit-breaker.
W = Width of the clrouit-breaker.
D = Depth of the circuit-broaker,
wl = Distance between botiem and 1op terminal.
Vg = Distance belween the bottom terminal and the resting surface of the circuit-breaker,
P = Pole horizontal centre distance,

—

To be released. Contact ABB,

17
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VD4 —up to 24 kV

VD4 - 36 KV

5.4,3. Standard fittings for fixed circuit-breakers

The basic versions of the fixed circuit-breakers are three-pole

and fitted with:

— EL type manual operating mechanism

- mechanical signalling device for closing spring charged/
discharged

— mechanical signalling device for circuit-breaker open/closed

— glosing pushbutton, opening pushbutton and operation
counter

18

VD4 - upto 24 kY

— set of ten circuit-breaker open/closed auxiliary contacis
Note: with the set of ten auxiliary contacts supplied as standard and the
maximum numker of electrical applications possible, three make contacts
{signalling chrcuit-breaker open) and five break contacts (signalling circuit-
breaker closed) are available.

— lever for manual closing spring charging

— auxiliary circuit support terminal box,
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for UnjGear Z31 and UniSec switchgear, PowerCube modules
(see fg(fia) and for Z58.4 switchgear (see fig. 5b).

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

Gircuit-breakers for UniGear ZS1 and UniSec switchgear
and for PowerCube modules (fig. 5a)

The cord with the connector (14) {plug) for connection of the
operating mechanism electrical accessaries comes out of the
connection {15).

The strikers for operating the contacts (cornected/isolated)
placed in the switchgear are fixed in the top part 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 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-in/out operations by means of
the speclal operating lever (16) is mounted on the front part of
the circuit-breaker truck.

The circuit-breaker is completed with the isolating contacts {8).
The withdrawable circuit-breaker is fitted with special locks
on the front crosspiece, which allow hooking up into the
corresponding couplings of the switchgear,

13

i
?/ 1 14
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J

yod

The locks can only be activaled by the handlesasirtReeru
fully resting against the crosspiece.
The operating lever (16) must be fully inserieg-tat§o

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
cirouit-breaker closed. With the truck in an intermediate

position between isolated and connected, a further lock

prevents circuit-breaker closing (either mechanical or

electrical).

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 Ioading 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 indicater (6) appears to show that loading is complete.

The spring can cnly be loaded with the switchgear door 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 loading device for withdrawable clreuit-
breakers for UniGear switchgear can be supplied with the lever outside the
operating mechanism and a rotary loading movement. This device is parl of the
standard eguipment for VDA4/ZS8 withdrawable circuit-breakers only (see detail
1 of Fig. 5b on the next page). This rotary loading device aflows the closing
spring to be loaded with 1the switchgear door closed.
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Caption
1 Lever for manually charging ths closing spring
2 8ignalling device for clrouit-hreaker open/closed
3 Rating plate
4 Opening pushbutton
5 Glosing pushbutton
6 Signalling device for closing spring charged/discharged
7 Operation counter
8 Isolating contacts

Fig, 5a

2 Slide for operating the switchgear shutters (UniGear 251, PowerCubs, Z58.4)
10 Truck
11 Locks for hooking into the fixed part
12 Machanical override of the undervoltage releass {on request)
13 Strikers for activating the conlacts placed in the enclosure
14 Gonnector {plug) T
16 Gabling connection A
18 Operating faver for circuit-breaker racking-infout -,
17 Handles for activating the focks {11) :
18 Shutters actuater {for UniSec version only)

19
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sides of the circuit-breaker.

The crosspiece with the handles {17) for hooking up the
circuit-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 (8).
The withdrawabla circuit-breaker is fitted with special locks,
described below (see fig. 5c - 5d).

1) Prevention of traverse with circuit-breaker closed

With the circuit-breaker closed, the feeler pin (16 - fig.
5¢) prevents the shutter sliding (19 - fig. 6¢) and therefore
insertion of the lever (20 - fig. 5¢) for traverse of the
apparatus,

2) Prevention of traverse with socket-plug disconnected
When the plug is not inserted in the socket (13), the stem (21
- fig. 5¢) prevents the plate (22 - fig. 5¢) lifting and traverse of
the apparatus.

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

When 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 sccket (13), the lock balt {29

- fig, 5d) 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 tever ()
2 Signalling device for circuit-breaker open/closed
3 Rating plate
4 Opening pushbutton
& Closing pushbuiton
6 Signaliing device for closing spring charged/discharged
7 Operation counter
8 Isolating contacts

Fig. 5b 7

20

9 Slide for operating lhe swilchgear shutters
10 Truck
11 Locks for hooking Inio ihe fixed part
13 Connector (plug)
16 Cperating laver for circuit-breaker racking-infout (a special version is
provided for VD4/Z58 Preussan Elekira EON circuit-breakers)

17 Handles for activating the locks [11)

(") Only VD4/2S8 Preussen - Elekira EON version.
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Fig. 5¢
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Gereral characteristics of withdrawable circuit-breakers

for UniGear ZS1 switchgear (12 kV)

Circuit-breaker VD4R 12 (3
Stendards ) IEC 62271-100:
VDE 0671; CELEN 62?71-1 00- File 7642
'?g_t__e_sd voltage Urkvitz
.ated Insulaticn voliage Us TRVIET12 e s
Withstand voltage at 50 Hz Ud (1 miny [V} 28
Impulse withstand voltage Up [kV]i75
Rated frequency ir [Hz] : 50-60
Rated normal current (40 °C) © Ir [A]§ 630 {1250 1250 1250 {1250 1600 {1600
18 116 - - - - -
20 i20 - - - 20 20
Rated breaking capacity ) Isc [KA] 25 128 - - - ! 25 25
{rated short-circuit breaking current symmeirical) 31.5 315 - - - i31.5 31.5
- - 40 40 - i i~
— - — — 50 — —
i6 16 - - = - -
20 20 - - - 20 20
Rated short-time withstand current (3s) Ik [KA] 25 25 - .. - 2 2
31.5 31.5 - - - 31.5 31.8
- i- 40 140 - i- -
—_ - - — 50 _— —_
40 40 - - - - -
50 50 - - - 50 50
o ‘ 63 63 - - - 63 63
making capacity I [kA] a0 80 - - . ‘80 o0
- - :100 100 - -
- - - - 125 - i
Operation sequence [0-035-C0-155-CO}ie . . i * iv v
Opening time [ms]:33 ... 60
Arcing time [ms]it10... 15
Total breaking time -
Closing time [ms}iBo ... 80
PP H [mm] : 628 628 {691 {691 fgo1 691 ‘601
[;Aﬁf;ﬂum W [mm) § 603 503 653 fas3 681 653 853
dimensions N D jmm) | 662 662 641 642 643 642 642
Pole distance P [mm] i 160 150 210 275 210 _21 o] 275
Weight {kg)i116 116 174 176 180 160 166
TN:7412 7412 - - - 7415 7416
Standardised table of dimensions e d
VCD:i- - 1003284 003286 Q03444 i~ -
Bberating temperature [*C} -5 ...+ 40
Tropicallzation IEG: 60068-2-30, 60721-2-1 | »
E[ectromagnetic compatibility IEC: 62271-1] s

{3) Circuit-breaksrs up to 1250 A and 31.5 kA ide poles.

{1) Rated current guaranteed with circuit-breaker insfaliad in UniGear 751 switchgear and with 40 °C ambient temperature.
{2) Up to 4000 A with forced ventilation. [
. o
I

22 /
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12

12
28
75
50-60
1600 1600 1600 1600 2000 2000 {2000 2000 {2500 2500 i3160@  igzi50@
- - - - 20 20 - - 20 - 20 -
“““ . - - - 25 25 - - 25 - 25 -
-~ - - - 31.5 31,5 - - 31.6 -~ 315 -
40 40 - - 40 40 - - {40 - 40 -
- - 50 50 - - i50 i50 50 - 50
- - - - 20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
- - - - 31.5 31.5 - - 316 - 315 -
40 40 - - 40 140 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50
- - - - 50 50 - - 50 -~ 50 -
""""" - - - - 63 63 - - {53 - 63 -
- - - - 80 i80 - - 80 - fg0 -
100 100 - - 100 100 - - 100 - 100 -
- ~ 125 125 - i 125 125 ~ 125 - 125
33... 60
“““ 10...15
43.,.75
60 ... B0
891 691 f601 691 ise 691 {891 691 {691 591 1730 742
653 853 681 853 653 853 681 853 853 853 ig53 853
641 642 643 643 §42 542 643 643 840 643 640 643
""" 210 275 210 275 210 2785 210 275 275 275 275 275
174 176 180 193 160 166 190 205 186 225 221 240
- - - - 7415 7418 - - 7417 - - -
““““““““ 003284 1003286 1003444 (003445 - - 003444 1003445 |- 003446 1000153 1003447
(-5, +40

/%//
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General ch ractg@ti_cs' of withdrawable circuit-breakers for UniGear Z81 switchgear (17.5 kV)

Circuit-breaker IVD4/P 17 )
IEC 62271-100 i
Standards A et e g e
VDE 0671; CEI EN 62271-100- File 7642 : »
R_ated voltage Ur [kV}:i 17.5
ated Insuiation voltage Us [kviit7.b
Withstand voltage at 506 Hz Ud {1 min) [kV]: 38
Impulse wﬁhstand voltage e Up [kv]i95
Rated frequency fr [Hz]: 50-60
Rated normal current (40 °C) ® Ir [A]} 630 1250 1250 {1250 11250 1600 1600
16 16 - i - - -
20 20 - - - 20 "20
Rated breaking capacity . ls6 [KA] 25 25 ” - - 25 25
{rated short-circuit breaking current symmefrical) 31.5 315 is - - 315 31.5
- - 40 40 - — i
— - - - 50 i —
16 16 —- - - - -
20 20 . - - 20 20
i 25 25 - - - 25 25
Rated short-time withstand current (3s) I [kA] -
31.6 3t.5 - - - 31.5 31.5
- - 40 40 - i -
- — — - 5{] — -
40 40 ~ - i - -
50 50 - - i 50 50
.1aking capacity Ip [kA] 03 A b - - T &3 83
80 80 i— - - 180 80
- - 100 100 - - -
- - - - 125 - -
Operation sequence [0-0.35-C0O-155-COJi* . . . . - J
Opening time [ms}i33... 60
Arcing time [ms]it10... 16
Total breaking time [ms]id43 ... 75
Closing time ‘ [me]i60 ... 80
Ly H {mm] { 532 832 1601 L 691 691 {691 {691
g"vﬁgﬂum W {mm) : 503 503 (653 853 681 653 853
dimensions H D [mmm) 664 664 iedd 642 643 642 842
Y Pole distance P [mm}i 150 150 210 275 210 210 275
Weight [kg)i118 118 174 176 180 160 166
. . TN:i7412 7412 - - - 7415 7416
Standardised table of dimensions : :
VCD i~ - 003284 (003286 (003444 (- -
Operating temperature [°C]li-5..+40 .
Troplcaliza{ion JEC: 80068-2-30, 60721-2-1 : +
Electromagnetic compatibility IEC: 62271-1 .

(2} Up to 4000 A with forced ventitation,
{3} Circuit-breakers up to 1250 A and 31.5 kA ha

//

{1)Rated current guaranteed with circuil-breakef)‘;?aﬂed in UniGear Z81 switchgear and with 40 °C amblent lemperature.

ide poles.
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1175
75

a8

95

50-60
7777 1600 11600 1600 1600 2000 2000 12000 2000 12500 2600 i3150@  3{50®@

- - - - 20 20 - - 20 - 20 -

- - - - 25 25 - - 25 - 25 -

- - - - 31.5 315 - - 31.6 - 31.5 -

40 40 - - 40 40 - - 40 - 40 -

- - 50 50 - - 50 {60 - 50 - 50

- - - - 20 20 - - 20 - 20 -

- - - - 25 25 -~ - 25 - 25 -
““““ = - - - 315 31.5 - - 315 - fa31.5 -

40 40 - - 40 40 - - 40 - 40 -

-~ - 50 50 -~ - 50 50 - 50 - 50
""" - - - - 50 50 - - 50 - 50 -

- - - - i63 83 - - ie3 - 63 -

- - - - 80 80 - - ) - 80 -

100 100 - - 100 100 - - 100 - 100 -

- - 125 125 - - 125 125 - 125 - 125
““““ . i . . . ) . ‘o . . . .
""" 33 ... 60 i

10 ... 15

R I

60 ... 80

691 891 {601 691 {601 691 1691 691 igg1 697 {730 742
"""" 653 853 681 853 653 853 681 853 853 853 853 853

641 642 643 643 642 642 643 643 640 643 640 643

210 275 210 275 210 275 210 276 75 276 275 275

174 176 180 193 160 166 190 205 186 225 221 240
""" - - - - 7415 7416 - - 7417 - - -

003284 1003286 1003444 1003445 - - 003444 1003445 - 003446 (000153 003447

-5 ...+ 40 ) N

. ’ ‘/ K

7

;

25
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General/characteristics of withdrawable circuit-breakers for UniGear ZS1 switchgear (24 kv)

Circuit-breaker VD4/P 24
IEC 62271-100 i »
Siandards .........................
VOE 0671; CEIEN 62271-100- File 7642 : «
- "ated voltage Ur (kv]i24
ated Insulation voltage Us [kV] : 24
Withstand voltage at 50 Hz Ud {1 min) {kV] i 50
Impulse withstand voltags Up {kv] 128
Rated freguency ir [Hz] : 50-60
Rated normal cusrent (40 °C) “" Ir {A} 630 630 1250 1250 1600 2000 2500 @ s @
i6 16 16 16 16 16 16 -
Rated breaking capacity 20 20 20 20 20 20 20 _
(rated short-circuit breaking current Isc [kA]
symmetrical) 25 25 25 25 25 25 25 -
- - 31.5 - 31.5 31.6 31 5 31.5
16 16 i6 16 16 16 16 -
. \ 20 20 20 20 20 20 20 -
Rated short-time withstand current (3s) T £ S
25 25 25 25 25 } 25 25 -
- - 31.5 - 31.5 31.5 31.5 31.6
40 40 40 40 40 40 40 -
Making capacfty I [KA] 50 50 50 50 50 50 50 -
63 63 63 63 63 63 G3 -
- - 80 - 80 80 i 80 80
Operation sequence [©0-03s-CO-158-CO)is . i . . fe . .
Mpening time [mg)idg.eo0
~ cing time [ms] i10... 16 i
Tota! breaking time [ms}:43.., 75
Closing time [ms]:60 ... 80
PIP Himm) 794 794 794 794 1838 838 838 838
Maximum T Wimm)iess 853 653 853 853 853 853 853
dimensions H _ O [mm] § 802 802 802 802 790 790 790 790
W Pole distance P [mm] 210 275 210 275 275 275 275 275
Welght kg):140 148 140/146 ¥ {148 228 228 228 277
;andardsed \ablo of dimenions TN 74137414 7413 fr4ta iTats  iv4ls 7418 i-
1VeD |- - ioopi7a® - - - - 000177
a)erating temperature [FGli-5...+ 40
Tropicalization [EC: 60068-2-30, 60721-2-1 | » i
Electromagnstic compatibility IEC: 62271-1 i+

{1) Rated current guaranteed wilh Grcuit-breaker instalied in UniGear 251 switchgear and with 40 °C ambient temperature,
{2) 2300 A rated current guaranteed with natural ventilation; 2500 A rated current guaranteed with forced ventilation.
{3) 2700 A rated current quaranteed vith natural ventilation; 3150 A rated current guaranteed with forced ventilation.

[4) 31.5 kA version.
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General charapte/ri;tiqé of withdrawable circuit-breakers for UniGear 252

switchgear and PowerCub{:;:)\dD\e

Circuit-breaker

VDA/W 36

iEC 62271-100

Standards
WDE 0671; CEIEN 82271-100- File 7642i »

Raied volage Ur kv 36
Rated insulation voltage Us [kvji36
Withstand voltage at 50 Hz Ud (1 min) [kV]: 70
Impulse withsiand voltage Up [kV]i170
Rated frequency fr [Hz] : 50-60
Rated normal current (40 °C) Ir [A]i 1250 1600 2000 25001
?:tt:g Erzzigi?czftpt?rziing current symmetrical) Isc [kA]: 81.5 315 318 315
Rated short-time withstand current (3s) Ik kAl 31.6 31.5 31.5 31.5
Making capaclty p [kA]i80 80 80 80
Operation sequence [0-0.35-CO-155-CO)ie . . L]
Cpening time [ms}i33 ... 60
Arcing time [ms}i10 ... 16
Total breaking time [ms}i4s ... 75
Closing time [ms] {60 ... 80

Ple H[mm] | 978 g8 ig7a ig73
Maximum W [mm] | 842 ig42 ig4n igd2
gyerall H D [mm] 788 788 788 7858

imensions i
Pole distance P [mm] ; 275 275 275 275

Welght [kgl: 230 230 230 -
Standardised table cf dimensions TN 1VYN300901-KG 1VYN300901-KG £ 1VYN300901-KG i-
Operating temperature [*C]i- 5 ... + 4C

Tropicalization

|IEC: 60068-2-30, 60721-2-1

Electromagnetic compatibility

IEC: 622711

(') Ask ABB

27

175



28

e

ry

R

VD4 withdrawable circuit-breaker (12 kV)

pes of wéth/dra;vable circuit-breakers available for UniGear Z81 switchgear

Ur Isc Rated uninterrupted current (40 °C} [A}
{W=650  iW=800 W=1000  {W=1000 W=1000
v A P=150 {P=210 P=275 [P=276 P=275 Circuft-breaker type
Ui=205  1u1=310  fuA=310 =310  u/=310
:8=35 8=79 =79 =109 =108

(16 1630 : VD4/P 12.06.16 pi50
20 1630 VD4/P 12.06.20 p150
25 1630 VD4/P 12.06,25 p150
315 (630 VD4/P 12.06.32 p150
16 1250 iVDA/P 12,1216 p150
20 s250 1T VD4/P 12.12.20 p150
25 1250 VD4R 12.12.25 p150
31.5 1950 IVDA/P 12.12.82 pi50
40 T i2s0 VD4/P 12.12.40 p210
50 1250 VD4/P 12.12.50 p210
20 {1600 iVD4/P 12,1620 p210
25 1600 VD4/P 12.16.25 p210
31.5 1600 VD4/P 12.16.32 p210
40 1600 VDA4/P 12.16.40 p210
50 1600 VD4/P 12.16.50 p210
20 2000 VD4/P 12,20.20 p210
25 2000 VD4R 12,20,25 p210
31.5 2000 VD4/P 12.20.32 p210
40 2000 D4/ 12.20.40 p210
50 2000 VD4R 12.20.50 p210
12 40 1250 VD4/P 12.12.40 p275
20 1600 VDA/P 12.16.20 p275
25 1600 VDA/P 12.16.26 p275
31.5 1600 VD4/P 12.16,32 p275
40 1600 VD4/P 12,16,40 p275
50 1600 VDA/P 12,1650 p275
20 2000 VIM4/P 12.20.20 p275
iog 2000 VD4/P 12,20,25 p275
315 2000 VD4/P 12,2032 p275
40 2000 VD4/P 12.20.40 p275
50 2000 VD4/P 12.20.50 p275
20 2500 VDA/P 12,25.20 p275
25 12500 VD4/P 12.25.25 p275
31.5 2500 VD4/P 12,25.32 p275
40 2500 VD4/P 12.25.40 p275
50 2500 VD4/P 12,2550 p275
20 31600 VDA 12.32.20 p275
25 3150 VD4/P 12,32.25 p275
a1.5 31500 IvD4/P 12,32.82 p275
40 31500 VD4R 12,32.40 p275
50 fatsom VD4/P 12.32.50 p275

W =Width of the circuit-breaker.
P = Pocle horizontal centre distance.

w# = Distance between bottom and top terminal,
o = Diameter cof the isolating contact.
{1) Up to 4000 A rated current guaranteed with forced ventilation.
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VD4 Jithdrawab}e circuit-breaker {17.5 kV)

fj}{"‘m I~ | Rated unintercupted current (40 "G} [A] /
W=650  (W=800  {W=1000 {W=1000 iW=1000 >
i " P=150 P=210  iP=275 P-075 P=275 Circuit-breaker type ~
w205 (ul=810  [uA=810  iul=310  uA=310
0=35 p=7% 8=79 o=109 9=108
16 630 fUD4/P 17.06.16 pi50
20 1630 VDA/P 17.06.20 p150
25 1630 VD4/P 17.06.25 pi50
316 g0 i VDA/P 17.06.32 p150
16 1250 VD4 17,216 p150
20 1280 VD4/P 17.42.20 p150
25 12850 VD4/P 17.12.25 p150
316 ;1250 VDA/P 17.12.32 p150
40 1250 VD4/P 17.12.40 p210
50 : 1250 VD4/P 17.12.50 p240
20 1600 ' VDA4/P 17.16.20 p210
25 1600 VD4/P 17.16.25 p210
31.5 1600 VD4/P 17.16.32 p210
40 1600 VDA4/P 17.16.40 p210
50 i 11600 VD4/P 17.16.50 p210
| 20 2000 VD4/P 17.20.20 p210
25 2000 VD4/P 17.20.25 p210
315 2000 VD4/P 17.20.82 p210
40 2000 VD4/P 17.20.40 p210
50 2000 VDA4/P 17.20.50 p210
17.5 (40 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 VDA/P 17.16.50 p275
20 2000 VD4/P 17.20.20 p275
25 2000 VD4/P 17.20.25 p275
1.5 2000 VD4/P 17.20.32 p275
0 {2000 VD4/P 17.20.40 p275
50 { 2000 {VD4/P 17.20.50 p278
20 2500 VD4/P 17.25.20 p275
25 2500 VD4/P 17.25.26 p276
31.5 2500 VDA4/P 17.25.32 p275
( 40 2500 VDA4/P 17.25.40 p275
' i50 2500 i iVD4/P 17.26.50 p275
20 31500 i VD4/P 17.32.20 p275
25 3160 M VD4/P 17.32.25 p275
316 3150M I VDA/P 17.32.32 p275
40 i a160M i VDA/P 17.32.40 p275
50 3500 vDAP 17.32.50 p275

W = Width of the circuit-breaker,

P = Pols horizontal centre distanca,
w1 = Distance between boltom and top ferminal,

@ = Diameter of the Isolaling contact.

{1} Up to 4000 A rated current guaranteed with forced ventation.

29
177




30

%

-

VD4 withdrawable circuit-breaker (24 kV)

r éisc Rated uninterrupled current {40 °C) {A]
: W=800  [W=1000  iW=1000 W=1000
v " P-210  1p=275 P=275 P=275 “Circuit-breaker type
w1=310 =310 =310 =310
©=35 =35 0=79 =109
16 630 VD4/P 24.06.16 p210
20 630 VD4/P 24.06.20 p210
25 630 VD4/P 24.08.25 p210
18 1250 VD4/P 24.12.16 p210
20 1250 \VD4/P 24.12.20 p210
25 1250 VD4/P 24.12.25 p210
315  1es0 i VD4/P 24.12,32 p210
16 630 VD4/P 24.06.16 p275
20 630 VDA/P 24.06.20 p275
25 630 VDA/P 24.06.25 p275
16 1250 IVD4/P 24.12.16 p275
20 1250 VDA/P 24.12.20 p275
0t 25 1250 VDA/P 24.12.25 p275
16 1600 VD4/P 24,16.16 p275
20 1600 VD4/P 24.16.20 p275
25 1600 VD4/P 24.16.25 p275
31.5 1600 VD4/P 24.16.32 p275
16 2000 VDA/P 24.20.16 p275
20 2000 VD4/P 24.20.20 p275
25 2000 VD4/P 24.20.25 p275
21.5 2000 VD4/P 24.20.32 p275
16 2300 & VD4/P 24.25.16 p275
20 2300 1 VD4/P 24.25.20 p275
25 ioapom VD4/P 24.25.25 p275
31.5 foagot VDA/P 24.25.32 p275
ia1s : io7g0m I VD4/P 24.32.32 p275

W = Width of the switchgear,

P =Pola horizontal centre distance,

u/l = Distance between botlom and top terminal.
e = Diameter of the Isofating contact.

(1) 2500 A rated curent guaranteed with forced ventilation,
{2} 3150 A rated current guaranteed with forced ventiation.

VD4 withdrawable circuit~breaker (36 kV)

Ur ilsc | Rated uninterrupted current {40 °C) JA]
: H=851
D=788
u/1=380 .
kv kA Glreult-breaker type
2=399
P=275
W=778
1280 A VD4/W 36.12.32 p275
36 1.5 1600 A VD4/W 36.16.32 p275
' 2000 A IVD4/W 36.20.32 p275
2500 A {VDA/W 36.25,32 p275
H = Helght of the circuit-breaker,
D = Depth of the clrouit-breaker,
uwl = Distance between botlom and top terminal,
e = Diameter of the isolating contact.
F = Pols herizontal cenlre distancs,
W = Width of the circuit-breaker,

To be released. Contact ABB
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VD4 — up 1o 24 kV VD4 - up to 24 KV

VD4 - 36 kV
5.5.3. Standard fittings of withdrawable circuit-breakers — laver for manually charging the closing spring
for UniGear 251 switchgear {up to 24 kV) - UniGear - isolating contacts
Z52 and PowerGube modules (VD4 36 kV) — cord with connector (piug only) for auxillary 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 rated current of the panel

— racking-in/out lever {the quantity must be defined according
to the number of pieces of apparatus ordered)

~ locking electromagnet in the truck. This prevents the circuit-
breaker from being racked into the panel with auxitiary
circuits not connected (plug not inserted in the socket).

The basic versions of the withdrawable circuit-breakers are
three-pole and fitted with:

— EL type manual operating mechanism

-- mechanical signalling device for closing spring charged/
discharged

mechanical signalling device for circuit-breaker cpen/closed
closing pushbutton

opening pushbutton

operation counter

set of ten auxiliary circuit-breaker open/closed contacts
Note: with the set of ten auxiliary contacts supplisd as standard and the
maximum number of elecirical applications possible, three make contacts
(signalting circuit-breaker open} and four break contacts {signalfing circuit-
breaker closed) are avalfable,

{
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3.5.4, [General cha ac‘tej*istics of withdrawable circuii-breakers for PowerGube moduties

Genenal cHaracteristics of withdrawable circuit-breakers
for PowerGube modules (12 kV)

Circuit-breaker vD4/P 12 §)
PawerCube module ; PB1 PB2
IEC 62271-100 1 » .
Standards e
___VDE 0671; GEI EN 62271-100- File 7642 » .
Rated voltage ur [kvliiz iz .
Aated Insulaticn voltage Us[kvlii2 12 (
Withstand voltage at 50 Hz Ud (1 min) [KV} 28 28 '
Impulse withstand voliags UpfkMivg 75
Rated frequency ) fr [Hz) { 50-60 50-80
Rated normal current 40°g)» Ir [A) 830 1250 igao {1250
16 16 16 16
20 20 20 20
Rated breaking capacity 25 25 25 25
{rated short-circuit breaking Isc [kA]
current symmeirical) 315 815 31.8 31.5
1 6 1 6 16 1 6 ........
20 20 20 20
Rated shon-time Ik [kA) 25 25 25 25
withstand current (3s) 31.5 31.5 31.5 a5
40 40 40 40
50 i50 50 50 .
okl iy L 63 63 63 {
aking capa SRR fhvos OISO s URUSRSUE SR, NN
S P g 80 80 80
Operation ssquence {0-038-C0-15s-CO)ie .
Openlng time [ms]) {33 ... 80 33..860
Arclng time [ms)i10... 15 10... 15
Total breaking time [ms]i43 .. 75 43..75
Closing time [ms)i 60 ... 80 60 ... 80
Plp H [mm) i 628 628 691 i 891
Maximum W fmm) } 503 503 653 853
overall b
dimensions D [mm] } 682 662 542 642
___Pole distance P [mm] 160 180 B 210 210
Weight [kglit1iB 116 135 i35
) . TNi7412 7412 7420 7420
Standardised table ¢f dimensions
IWVCD:i-— - - -
Operating temperature I°Cli-6...+ 40 - 5 ...+ 40
Tropicalization IEG: 60068-2-30, 60721-2-1i+ . o /
Elestromagnetic compatibiity IEG: 62271-1]+ " B / L
(1) Rated current guaranieed with circuit-breaker installed in PowerCube enclosure and with 40 °C ambient temperature i
(2) Up 1o 4000 A vith forced ventilation, . e M d =
(3} Circuit-breakers up to 1250 A and 3,14 #/e polyamide poles, /
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VD4/P 12 IVDA/W 12
PB2 PBa PE3

BEAL: 12 12

12 12 12
28 28 28
75 75 75

180-80 50-60  i50-60
1250 {1250 1600 {1600 1600 2000 2000 2500 2500 3150 @ 3150 @
- - 20 - - 20 - 20 - 20 -
- - 25 - - 25 - 25 - 25 - )
- - i31.5 - - 31.5 - 31.5 - 315 -
40 - - 40 - 40 - 40 - 40 -
""" - 50 - B 50 - 50 - 50 - 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 - x| -
- - 80 - - tgd - 80 - 80 -
100 - - 100 - 100 - 100 - 100 -
- 125 i- - 126 - 125 - 125 - 125
L] i L] »
33 ... 60 33..60 133..60 )
10... 15 10..15 110...15
43... 75 43..75 143..76 )
60 ... B0 60..80 (60 .. 80 )
691 {691 691 1691 691 {600 601 691 601 730 {691
653 681 653 653 681 653 81 853 853 853 853
841 643 642 641 843 642 643 640 543 640 643
210 210 210 210 210 210 210 275 275 275 275
174 180 160 174 80 1160 190 186 228 221 240
- - 7415 - - 7415 - 7417 - - -
003284 003444 - 003284 (003444 i- 003444 - 003445 1000152 003596
-5..+40 -5..+40 i-5..4+40

33
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General characteristics of withdrawable circuit-breakers for PowerCube modules (17.5 kV)

4

/

1) Rated current guaranteed with cireuil-breaker insialled In PowerGube enclosure and vith 46 °C amblent temperau,;re,
g

(2] Up to 4000 A with forced ventilation.
(3) Gircuit-breakers up to 1250 A and 31.5 kA have polya

rgiafpoles.

Girculi-breaker iVYDA/P 1T ) LVD4AAW 17 ()
PowerCube module i PB1 PB2
IEC 62271-100: » .
Standards
VDE 0671; CEl EN 62271-100- File 76421 « .

- Rated voltage Ur [xV]117.5 _ 17.5 e
Raled Insulation voliage Us [kV]i 17.5 17.6 (
Withstand voltage at 50 Hz Ud (T min) {kVv] i 38 38
Impulse withstand voltage Up [kV]i 95 95
Rated frequency fr [Hz}§ 50-60 50-60
Rated normal current (40 °C) Ir [A){ 630 1250 630 1250

i6 16 16 16
20 o0 20 20
Rated breaking capacity o5, 25 25 25
(rated short-clrouit breaking L st ST AL Bttt SU S SR s DUV O
current symmetrical) 31.5 31.5 31.5 315
16 16 16 16
20 20 20 20
Rated short-time I [KA] 25 26 25 25
withstand current (3s) 31.5 a1.5 31.5 iai5
40 40 40 40
50 ) 50 b0 50 P
Making capacity Ip [kA] 63 63 63 g4 (
gkin
gcep P 80 80 80 80
Operation sequence [0-038-CO-155-CO)}e ie
Opening time {ms]i33... 60 33...60
Arcing time [msg)i10... 15 10...16
Total breaking time [ms}i43..75 43...75
Closingtime [ms]i60 ... 80 60 ... 80
PP H [mra) i 628 {628 691 691
Maximum W [mmj}§ 503 503 653 853
ovarall M .
dimensions D [mm] 662 662 642 642
Pole distance P [mm)§ 150 150 210 210
Weight kgl 116 116 135 135
’ TNiT7412 7412 7420 7420
Standardised table of dimensions :
1VCDi - - - -
Operating temperature [PCli-5...+ 40 -5..+40 7,
Tropicalization IEC: 60068-2-30, B0721-2-1; » iw T
Etectromagnstic compatibility [EG: 62271-1i+ ie //
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.

VD4/P 17 IVDAIW 17
- PB2 PE3 PB3
. . .
. .
17.5 75
17.5 17.5
38 38
a5 95
50-60 50-60 50-60
1250 {1280 1600 {1600 1600 2000 12000 2500 {2500 31500 13150 @
- z 20 - - 20 - 20 - - 20
- - 25 - - 25 - 25 - - {95
- - 31.5 - - 1.5 - 31.5 - i 315
40 - - 40 - 40 - a0 - - 40
- 50 - - 50 - 50 - 50 50 -
- - 20 - - 20 - 20 - - 20
......... : - = . : = - = . - 2
s - 31.5 - - 35 - 1.5 - - 315
{40 - i- 40 - 140 - 140 - i 40
- 50 - - 50 - 50 - 50 50 -
R - 50 - - 50 - 50 - - 50
(i - 63 - - 63 - 53 - - " ies
""" R - (80 - - 80 - {80 - - 80
100 - - 100 - 10 - 100 - - 100
B - - 125 - £126 - 125 125 -
a3 .60 33...60 33 ... 60
10 ... 15 10.. 15 10... 15
43,75 43...75 43... 75 ]
60 ... 80 60 ... 80 60 ... 80 ]
691 691 {601 601 e {690 691 621 591 691 730
653 681 653 653 681 653 681 853 853 853 853
641 643 642 641 643 642 643 640 643 643 640
210 210 210 210 210 210 210 275 275 275 275
174 180 180 174 180 160 190 {186 225 240 221
i - 7415 - - 7416 - 7417 - - -
003284 1003444 - 003284 003444 - (003444 |- 003445 003595 000152
C5..+40 ) 5. +40 J5..+40

74
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General characteristics of withdrawable circuit-breakers for PowerCube modules (24 kV)

Circult-breaker VB4/P 24
PowerCube module i PB4 PB5
IEC 62271-100; « .
Standards
VDE 0671; CEI £N 62271-100- File 7642%e ¢
Sated voltage Ur {kV] 24 24
Rated insulation vollage Us[kvji24 24
Withstand voltage at 50 Hz Ud (1 min) [kV] i 50 50
_I_mpulse withstand voltage Up [kv]ii28 125
Rated frequency fr [Hz) i 50-60 50-60
Rated normal current {40 °C) ™ Ir [A]i 630 1250 1600 2000 2500 @
16 16 16 16 16
Rated breaking capacity 20 20 20 20 20
{rated short-circuit breaking Isc [kA)
current symmeirical) 25 25 25 25 25
- 31.5 3.5 31.5 31.5
16 16 16 16 16
Rated short-time I [kA] 20 20 20 20 20
withstand current {3s) 25 25 25 25 25
- 316 31.5 31.6 31.5
40 40 40 40 40
Making capacit Ip [kA) % 59 % 50 &
al
g capacly PIN s 63 63 63 63
- 80 80 80 80
Operation sequence [0-0.35-CO-155-CQ]}» te . . .
Opening time [msj;83..60 33..60
Arcing time [msfii0..15 10...15
Total breaking time [ms] ;43 ... 76 43..75
Closing time [ms):i60 ... 80 &9 .., 80
P1P H [mm} | 794 794 438 838 igag
Maﬁi;'l“m W [mim] 653 653 853 853 853
ove!
dimenslons ) D [mm] { 802 802 790 790 790
Pole distance P [mm}: 210 210 275 275 275
Weight Ikg] i 140 140/146 ® 228 228 228
) . ) TNIT7413 7413 7418 7418 7418
Standardised table of dimensions
1VCD i - 000173 ® - - -
Operating temperature [*C]i-5 ... + 40

Troplcalization |IEC: 60068-2-30, 60721-2-1

Electromagnetic compatibllity

IEG: 62271-1

{1} Rated current guzranieed with clrcuit-breaker installed In PawerCube enclosure and with 40 °C amblent temperature,

{2} 2300 A rated uninterrupted current guaranteed with natural ventitation; 2500 A rated current guaranteed with forced ventilation.

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

VD4 withdrawable circuit-breake? (12 kv)

> ,
A
Ur iso /Ej‘ated uninterrupled current (40 °C) (A]
/ Jw=650  w=800 W=1000  [W=1000  {W=1000
o " ~ip=150 P=210 P=275 | P=275 P-275 | Gircuit-breaker lype
WI=205  1uf=810 {ul=310  iuA=310  1u/=310
=35 o=79 a=7% =109 =109
{16 630 : VD4/8 12.06.16 p150
20 630 VD4/P 12.06.20 p150
25 630 VDA/P 12.06.25 p150
315 1630 VD4/P 12,06.32 p150
16 i1250 VD4/P 12.12.16 p150
20 11250 VO4/P 12.12.20 p150
25 11250 VDA/P 12.12.25 pi50
315 1950 'VDA/P 12.12.32 pi50
16 830 VDAW 12.06.16 p210
20 630 VD4/W 12.06.20 p210
25 630 VDA 12.06.25 p210
31.5 1630 VDA/W 12.06.32 p210
16 11250 VDAY §2.12.16 p210
20 1250 VDAY 12.12.20 p210
25 1250 VDA 12.12.25 p210
31,5 1250 VDA 12.12.32 p210
40 1250 VD4/P 12.12.40 p210
50 1250 VDA4/P 12.12.50 p210
20 1600 VD4/P 12.16.20 p210
12 25 1600 VD4/P 12.16.25 p210
31,5 1600 VDA/P 12.16.32 p210
40 1600 VD4/P 12.16.40 p210
50 1600 VDA/P 12.16.50 p210
20 2000 VD4/P 12.20.20 p210
25 2000 VD4/P 12.20.25 p210
315 2000 VD4/P 12.20.32 p210
40 2000 VDA/P 12.20.40 p210
50 {2000 VDA/F 12,20.50 p210
20 2500 VD4/P 12.25.20 p275
25 2500 VD4/P 12.25.25 p275
31.5 2600 VD4/P 12.25.32 p275
40 2500 VD4/P 12.25.40 p275
60 2500 {VD4/P 12,9550 p275
20 3150 VD4/W 12.32,20 p275
25 3160 [VDA/W 12.32.25 p275
31.5 316500 (VDA 12.32,32 p275
40 3600 VDA 12.32.40 p275
50 3150 VDAAN 12,32.50 p275

W = Width of the switchgear.

P = Pole horizontal centre distance.

ul = Distancs between boltomn and top terming.

p = Diamster of the isclating contact,

{1) Up to 4000 A rated current guaranteed with forced ventilation. Available on request.
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VD4 withdrawable circuit-breaker (17.5 kV)

Ur fsc  |Rated unintenupted current {40 °C) [4]
W=650  W=800  W=1000 W=1000 W=1000
s ‘P=150  iP=210 P=275 P=275 P=275
kv H kA s PR
- u/l=205 fu/1=310 u/1=310 uA=310 u/l=310
8=35 2=79 e=79 fe=109 =109 .
16 1630 v .06.16 p150
20 1630 | P “TVD4/P 17.06.20 p150
25 1630 VD4/P 17.06.25 p150
315 1630 VD4/P 17,05,32 p150
16 1250 VD4/P 17,12.16 pi50
20 (1250 VD4/P 17,12.20 p150
26 1250 VDA4/P 17.12.25 p150
315 1250 A VD4/P 17.12.32 p150
16 630 VDA 17.05.16 p210
0 1630 VD4/W 17.06.20 p210
25 620 ” 1VD4/W 17.06.25 p210
315 | §30 T iVD4/W i7.06.32 p210
6 {1250 VD4 17.12.16 p210
20 | 1250 VDA 17.12.20 p210
25 | 1250 VD4/W 17.12.25 p210
315 1250 VDA 17.12.32 p210 (
40 1250 VD4/P 17.12.40 p210
50 1250 VDA/P 17.12,50 p210
s B 1600 VD4/P 17.16.20 p210
25 | 1600 VD4/P 17.16.25 p210
36 | " i4600 VDA/P 17.16.32 p210
40 1600 VD4/P 17.16.40 p210
50 1600 VDA/P 17.16.50 p210
20 2000 VO4/P 17.20.20 p210__
25 2000 VD4/P 17.20.25 p210
31.5 2000 VD4/P 17.20.32 p210
40 2000 VDA/P 17.20.40 p210
50 2000 VD4/P 17.20.50 p210
20 | 2500 VD4/P 17.25.20 p275
25 {2500 VDA4/P 17.25.25 p275
316 2500 VDA/P 17.25.32 p275
40 2500 VD4/P 17.25.40 p2T6
50 2500 VDA4/P 17.25,50 p275
20 31507 | VDAW 17.32.20 p275
25 i 3ts0m VDA 7,32.25 p275 (
315 3150 1 VDA 17,32.32 p275
40 3150 VDA 17.32.40 p275
i50 ! 31500 VD4/W 17.32.50 p275

W = Width of the switchgear,

P = Pole horizontal gentre gistance,

u/l = Distanca between bottorn arxd top terménal.

o = Diameter of the Isolating contact,

(1) Up to 4000 A rated current guaranteed with forced ventilation. Avatable on request.
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VD4 fuithdrawable circuit-breaker (24 kV)

e
Ur / (] Raled uninterrupled current {40 “C} {A]
/ A W=800 fW=1000 :
-, pooio =275 Circuit-breaker type
kv kA & :
: wi=310 (ufl=310
7/ 035 (079 s
16 630 i i VD4/P 24.06.16 p210
20 630 VD4/P 24.06.20 p210
25 630 VD4/P 24.06.25 p210
16 1250 VD4/P 24.12.16 p210
20 1250 VDA4/P 24.12.20 p210
25 1250 VD4/P 24.12.25 p210
51,5 1250 VDAP 2412832 p210
16 ) 1600 VDA/P 24.16.16 p275
20 1600 VD4/P 24.16.20 p275
24 25 {1600 VDA/P 24.16.25 p275
31.5 11600 VD4/P 24.16.32 p275
16 : £2000 VDA4/P 24.20.16 p275
20 2000 VD4/P 24.20.20 p275
25 2060 VDA/P 24.20.25 p275
31.5 ' {2000 VDA/P 24.20.32 p275
6 2300 0 VDA/P 24.25.16 p275
20 2300 M VDA/P 24.25.20 p276
25 2300 VDA/P 24.95.95 p276
i31.5 2300 1 VD4/P 24.25.32 p276

W = Width of the switchgear.

P = Pols horizontal centre distance,

uA = Distance between bottom and top terminal,

@ = Diameter of the isclating contact.

{1} Up %0 2500 A rated current guarantead with forced ventiation,

5.5.6. Standard fittings for withdrawable circuit-breakers
for PowerGubse modules

The basic versions of the withdrawable circuit-breakers are
always three-pole and fitted with:

- EL type manual operating mechanism

— mechanical signalfing device for closing spring charged/
discharged

mechanical signakiing device for cirguit-breaker open/closed
closing pushbutton

opening pushbutton

operation counter

set of ten auxiliary circuit-breaker open/closed contacts
Note: with the group of ten auxiliary contacts supplied as standard and the
maximum number of slectrical applications, three make contacts (signalling
circuit-breaker open) and four break contacts {signalling circuit-breaker
closed) are available.

- lever for manually charging the closing spring

- isolating contacts

~ gard with connector (only plug) 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 rated current of the panel

— racking-infout lever (the quantity must be defined 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),

!

1
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5.5.7. Genergi characteristics of withdrawable circuit-breakers for Z58.4 switchgear

)
Circuit-breaker ivD4/z8
Panel without partitions .
Panel with partitionsi- e
Preussen Elektra - EON @i~ e
________ Width (v} { 650 1650 850 {650 1800 1800 L
Depth [kV] { 1000 $4000 1000 {1000 {1200 1200
1EC 62271-1001 »
Standards
) VDE 06711%
Rated voltage Ur kv)i12 12 i17.5 7.5 24 24
Rated insulation voltage Us [kV]: 12 12 17.5 175 24 24
Withstand voltage at 50 Hz Ud (1 min) [kV]: 28 28 38 38 50 50
Impulse withstand voltage Up [kV] | 75 75 {95 ‘g5 125 125
Rated frequency fr {Hz] { 50-60
Rated normat current (40 °G) 1 Ir [A)} 630 {1250 ‘B30 1250 630 1250
Rated breaking capacity . - - " 16 16
(rated symmstrical Isc [KAL: 20 20 20 20 20 20
short-clrcuit current) 25 25 o5 o 25 o5
. - - & - - -
raed o SNIT I R T R T
25 25 25 25 25 25
- - - - 40 40
Making capacity Ip [kA]: 18,5 mm 50 50 50 50 50
63 {63 {63 {63 63 63 p
Qperatlon sequence [0-0.38-C0O-155-CQ) ; » '\
Qpening time [ms)i 33...60
Arcing tlme [ms)i10...15
Total breaking time ‘Ims]: 43..75
Closing time [ms] i 66...80
e H[mm] 579 579 579 579 680 {680
g’va;’a'ﬂum i} W fmm) | 503 503 503 503 653 653
dimensions K D [mm]: 648 548 548 548 646 646
Pole distance P [mm) 150 180 150 150 210 210
Weight [kglii16 116 116 116 140 140
Standardised table of dimensions 1VCD: 000092 000137 1000137 000137 : 0000889 {000138
Operating temperature [°Cli—56..+40
T IEC 600B6-2-30 *
Tropicalisation
IEC 60721-2-11
_Elsctromagneﬁc compatibility [EC 62271-~1i «

(1) Rated current guaranteed wilh circuli-breaker installed in switchgear with 4C °C ambient tempevature,
{2) Special typa with device for charging the dosing spring by means of a rolary handla outside tha operating mecharism.
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VD4/ZTB VD4/288
— L]

860 1650 850 ‘650 800 800 650 850 800 800
1200 {1200 1200 {1200 1200 1200 1200 1200 i1200 1200
. .
. .
12 12 17.5 7.5 fo4 24 12 12 i24 24
12 12 17.5 7.5 P24 24 12 12 i04 24
28 28 38 a8 i50 50 28 28 50 50
78 75 95 95 {125 125 75 75 125 125
£0-60 50-60
630 1250 1630 1250 630 {1250 630 {1250 620 1250
- - - - 16 16 - - 6 16
20 20 20 20 20 i20 20 20 20 20
25 25 25 25 i 26 25 25 25 25
- - - - 16 16 - - i6 16
20 20 20 20 20 20 20 20 20 20
25 L05 25 25 26 25 (25 25 {25 %
- - - - 40 40 - - o 40
50 50 50 150 50 50 50 50 50 s0
63 iea 63 63 {63 63 63 63 ies {63

...... ; -

133...60 140...60

""" 10..15 10...15

143..75 50...75

80...80 60...80
579 579 579 579 1680 680 579 579 680 {680
503 503 503 503 653 653 503 503 653 653
638 638 638 638 646 646 638 638 848 646
150 1150 150 150 210 210 150 150 210 210
116 116 116 116 140 140 116 116 140 140
Q00093 Q00134 1000134 000134 000090 000136 { 000091 {000133 000088 000135
~5.., +40 1~5 .. 440
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5.5.8. General ghar 6tearistiq5 of withdrawable circuit-breakers for Z58.4 switchgear

VD4/258 - VD4 /EB,—ALDA/Zfs withdrawable circuit-breaker for Z58.4 switchgear
Ur ey Rated uninlerrupted current (40 “C) {A]
e // Panel without partition Patiel with partition Special panel EON
W = 650 W = 800 W=650  iW=800 W=650 W= 800
; ; : : s Circuii-breaker type
KV KA P =150 P =210 P = 150 ‘P=210 ‘p-150 P =210
A = 310 WI=310  fud=205  jul=310
o =35 2 =35 o=36 ip=35
f20 630 : VD4/Z8 12.06.20 p150
25 630 VD4/Z8 12.06.26 p150
20 1250 VD4/28 12.12.20 p150
25 1250 V04/28 12.12.25 p150
20 630 {VD4/ZT8 12.06.20 p150
" 25 630 VD4/ZT8 12.06.25 p150
‘20 f1250 VD4/ZT8 12.12.20 p150
25 1250 VD4/ZT8 12.12.25 p150
20 P p 630 VD4/ZS8 12.06.20 p150
25 630 VD4/ZS8 12.06.25 p150
20 1250 VD4/258 12,12.20 p150
25 1250 VD4/ZS8 12.12.25 p150
’ 20 630 VD4/Z8 17.06.20 p150
25 630 VD4/Z8 17.06.25 p150
20 1250 VD4/Z8 17.12.20 pi50
7 25 1250 VD4/Z8 17.12.25 p150
20 630 VD4/ZT8 17.06.20 p150
25 630 VD4/ZT8 17.06.25 p150
20 1250 VD4/ZT8 17.32.20 p150
25 1250 VD4/ZT8 17.12.25 p150
16 630 VD4/78 24.06.16 p210
20 630 VD4/28 24.06.20 p210
25 630 VD4/Z8 24.06.25 p210
16 £1250 VD4/Z8 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 1630 VD4/ZT8 24.06.20 p210
o 25 630 VD4/ZT8 24.06.25 p210
16 1250 VD4/Z18 24.12.16 p210
20 1250 VD4/ZT8 24,12,20 p210
. 25 1260 VDA/ZT8 24.12.25 p210
-~ ‘16 " 1630 VDA4/ZS8 24.06.16 p210
20 630 VD4/ZSB 24.06.20 p2i0
25 630 VDA4/ZS8 24.06.25 p210
16 {4250 VDA/Z58 24.12.16 p210
20 11250 VD4/ZS8 24,12,20 p210
25 {1250 VD4/ZS8 24.12.25 p210

W = Width of the switchgear.

P = Pole horizontal centre distance,
w/ = Distance between bottorn andg top terminal,
@ = Diameter of the isolaling contact,
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ﬁ.g /a7ian\da(d’ fitlings for withdrawable circuit-oreakers
for Z58.4 switchgear

£ basic versions of the withdrawable circuit-breakers are
ways three-pale and fitted with:

— EL type manual operating mechanism

- mechanical signalling device for closing spring charged/
discharged

mechanical signalling device for circuit-breaker cpen/closed
closing pushbutton

opening pushbution

cperalion counter

set of ten auxiliary circuit-breaker open/closed contacts
Note: with the set of ten auxiliary contacts supplied as standard and the
maximum number of electrical applications possible, three make contacls
{signalling circuit-breaker open) and four bresk contacis (signalling circuit-
breaker closed) are available.

— lever for manually charging the closing springs incorporated
in the operating mechanism for vD4/78 and VD4/Z78,
external with rotary movement for VD4/258

— isolating contacts

— cord with connector (only plug) 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 rated current of the panel

— racking-in/out lever {the quantity must be defined according
to the number of pieces of apparatus ordered)

1

!

1

5.5.10. VD4/ZS38 (Preussen Liekira EON ve ST

— Dwevice for recharging the closing sprmg, wilh.dgo c!osed
by means of removable rotary handle aps
operating mechanism and the switche

— B4-pin Harting socket with mechanical interlock which
prevents traverse of the clireuit-breaker when the plug is not
inserted in the socket

— Interlock with the door which prevents insertion of the
spring charging lever when the circuit-breaker is closed

— Interlock with the door and the B4-pin Harting socket which
prevents doar closure when the plug is not inserted in the
socket.

5.5.11. VD4/Z28 - VD4/ZT8

- Harting 64-pin socket with mechanical interlock which
prevents traverse of the circuit-breaker when the plug is not
inserted in the socket,

Gaption
1) Davice for spring charglng with rotary handle
nly VD4/ZS8 version)

3) Door-socket-spring charging dewc interloc!

2) Harting 64-pin socket with machanical Interlock which prevents traverse whnen the socket is not inserled

//V
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5.5.15. Genethl c/paract ristics of withdrawable circuit-hreakers for UniSwitch swilchgear

and fini

{24 k}!) switchgear

Clrcuit-breaker VDA/US 24 & 1VD4/US 24 ¢
UniSwitch (unit CBW typs) i ie i -
UniMix {unit P1/E type) i-- - . .
. IEC 62271-100 « . . .
Standards -
’ VDE 0671; CEl EN 62271-100- File 7642 » . . .
Rated voltage Ur [KV] i 24 i24 i24 24
Rated insulation voltaga Us [kv] i 24 {24 {24 24
Withstand voltage at 50 Hz Ud (1 min) (kv i 50 i50 150 50
Impulse withstand voltage Up [kv]i 125 i25 125 125
Rated frequencyk fr [Hz) | 50-60 50-60 50-80 50-60
Rated norma current (40 °C) 0 Ir 1Al 630 1250 630 1250
. . 16 (20) @ 16 (25) ® 16 16
'(j:ttgdd :;;ﬁigt?iggp;cﬁ-circuit current} Isa [kA) { 20 (25) @ 20 (25) ® 20 :20
: - - 25 25
o 16 (20} ® 16 (25)® {16 16
Eﬁfsctlaihdorcttrmt @38 e [rA): 20 (25) & 2005 20 20
- - 25 25
40 (50)® 40 (50) ® 40 40
Making capacity Ip [kA] i 50 (63) @ 50 (63) ® 50 50
- - 63 63
Cperation sequenca [O-03s5-CO-158-CQ]ie . . .
Opening time ‘ [ms)§33 ... 60 33.. 60 33... 60 33...60
Arcing time Ims]$10 ... 15 10 ... 15 10.. 15 110..15
~ Total breaking time [ms)i43..75 43..75 43..75 143 ... 75
Closing time [ms] i 60 ... 80 60 ... 80 60 ... 80 60,.. 80
F|P H [mm) 680 680 {680 680
gfg:ﬂum W [mm): 653 653 653 653
dimensions D [mm)i 742 742 742 742
“Pole distance P [mm)} 210 210 210 210
Weight [ka 125 125 126 125
Standardised table of dimensions 1VCD : 000047 000047 000047 000047
_Qpera!ing temperature {*Cli-5...+ 40 -5..+40 -5..+40 5.+ 40 -

Troplcalization

IEG: 60068-2-30, 60721-2-1

Electromagnetic compatibility

IEC 62271

i

(1) Rated current guaranteed with withdrawable circuit-breaker instefied in switchgear vith 40 °C amblent femperature

{2) The value and duration of lha rated short-time withstand current de
(3) The top shulter activation whaels of the UriSvitch svilchgear {GB

(4) The top shutler activation vheels of the UniMix switchgear (P1/E unit) are available on request

{6) The values in brackets refer to the 12 KV rated voltage,

itchgear

pends on the switchgear. See the specific catalogues of the UniSwitch and UriMix swilchgear
W unit) are mounted and edjusted by tha manufacturer of the UniSwitch sw
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5.5.1% General characteristics of withdrawable circuil-breakers for UniSec switchgear

Circuit-breaker VD4/8EC
1£C 62271-100:
Standards
VDE 0671; CEIEN 62271-100- File 7642 ¢
Rated voltage Ur[kV] 24
Rated insulation voltage Us‘ kv)iz4
Withstand voltags at 50 Hz Ud {1 min} [kV] i 50
impulse withstand voltage Up kv]ites
Rated frequency . fr [Hz] : 50-60
Rated normal current (40 °C) Ir fA] : B30 - 1250
. o) 16
?:tteecciI g;fnarﬁggit?;p;cﬁmimuit current) Isc [KA] 22
Rated shert-ime 16
withstand current (3 s) Ik [kA) 20
25
40
Making capacity Ip [kA] § 5O
63
Operation sequence [0-0.38-CC-15s-CO]ie
Opening time [ms] 33 ... 60
Arcing time [ms]i10... 16
Total breaking time [ms]i43..75
Closing time [ms] 60 ... 80
Pip H [mm] | 743
Maximurn W [m) { 653
overal MMl e
dimenslons D frnm] ; 742
Pole distance P [mm] 210
Welght [kg) i 183
Standardised 1able of dimenslons 1VCD i 400190
Qperating temperature [Cli-5.+40
Troplealization IEC: 60068-2-30, 60721-2-1:»
Eleciromagnetic compatibility ‘IEC 62271 i

{1} Rated current guaranteed with withdravable clrouit-breaker Instaffed in switchgear with 40 °C ambient temperature.
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5.5.14. Stagdard fitlih{}}s for withdrawable circuit-breakers

e?;zions ch\the withdrawable circuit-breakers are
and provided with:

chanical signalling device for closing spring charged/
discharged

- Machanical signalling device for circuit-breaker open/closed

- Closing pushbutton

— Opening pushbutton

— Operation counter

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

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

- Isolating contacts

~ Racking-out/racking-in lsver {the quantity must be
established 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 iisc iRated uninterrupted current (40 °C) [A]
UniSwitch CBW: UniMix P1/E i
P=210 P=210 o
kv kA Circuit-breaker type
u/1=310 uA=310
a=35 2=35
16 630" 630 VD4/US 24.06.16 p210
20 B30 630 VD4/US 24.06.20 p210 i
y B 630 VDA4/US 24.06.25 p210
16 (12500 1250 VDA4/US 24.12.16 p210
20 12500 1250 VD4/US 24,12.20 p210
igs - 260 VD4/US 24,12.25 p210

(1) 25 kA Isc at tha 12 kV rated voltape
P = Pole horizontal centre distance.

uA = Distance betwsen bottom and top terminal,
@ = Diameler of the Isclating contact.

5.6. Characteristics of the elgctrical

acoassort

€S

- Shunt opening release (-MO1}

- Additional shunt opening release (-MQZ2}
— Shunt closing release (-MC)

~ Locking magnet on the actuator (-BL1)

Un 124 -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

Cperating limits

70 ... 110% Un

Inrush power {Ps)

DC 200 W, AC = 200 VA

Inrush time approx. 100 ms
Continuous power (Pc) iDC=5W, AC=5VA
Opening"fi-ﬁe 35 ... 60 ms

Closing time 30 ... 80ms

insulaticn voltage

2000 V 50 Hz (for 1 min)

Undervoltage releas

e (-MU)

Un 24-30-48-60~110-125 - 220~ 250 V-

Un 48-60-110-120-127-220... 240V~ 50 Hz (
Un 110 - 120 ... 127 - 220 ... 240V~ 60 Hz

Operating limits

- circuit—breé‘lger opening: 35-70% Un

- circuit-breaker closing {86-110% Un

Inrush power (Ps)

DG 200 W; AC = 200 VA

Inrush time

approx, 100ms

Continuous power

DG = 5 W; AC =5 VA

Opening lime

60...80ms

Insulation veitage

2000 V 50 Hz {for 1 min)

Electronic time delay device for undervoltage release

(mounted outside th

¢ circuit-breaker)

Un

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

Un

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

Adjustable cpening time
{release + time delay
device)

0.5-1-1.5-2-3 s

VD4 withdrawable circuit-breaker for switchgear UniSec

Ur Ise Rated uninterrupted current (40 °C) [A]
P=210
kv KA uA=310 Circult-braaker type
=35
16 630 VD4/SEC 24.06.16 p210
20 630 IVD4/SEC 24.06.20 p210
24 25 B30 VD4/SEC 24.06.25 p210
16 1250 VD4/SEC 24.12,16 p210
20 1250 VD4/SEC 24.12.20 p210
25 1250 VD4/SEGC 24,12.25 p210

P = Pole horizontal centre distance.
uA = Distance between boltem and top tenminal.
@ = Diameter of the isolating contact.
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@_téi_sgd’téck

Motor fo (-MT) {only for withdrawable
circuit-Hreakers for UniGear 251, UniSec and Z58.4
svu(@ sar)

un 24-30-48-60-110-220 V DG

85 ... 11(';£}’6 Un
40W

Operatmg limits

Rated power {Pn}

Motor operator (-MS}

Characteristics

up 24.,..30 - 48...60 - 110...130 - 220...250 V-
Un 100...130 - 220...250 V ~ 50/60 Hz
Operating limlis 85 ... 110% Un
< 40 kA 160 kA

[nrush power (Ps) DC=600 W; DGC=000 W,

L AG=600 VA AG=900 VA
Rated power (Pr) gg:sgg A PRSIV
Inrush time 0.2s 025
Charging time B-78§ ‘ 6-7 s
Insulation voltage 2000 V 50 Hz (for 1 min) § 2000 V 50 Hz (for 1 min)

Auxiliary contacts of the circuit-breaker

Rated insulation voltage 660V AC
according to VDE 0110, Group G 800 VDG
_lﬁated voliage 24 V... 660V
Insulation-test test voltage . 2.5kv
Maximum rated current i0A
Number of contacts 5

Stroke

6mm ... 7 mm

Cenlact force

26 N

Cosa Rated current | Breaking capW o
290V AC 0.7 25A 56 A
380V AC 0.7 N 1.5 Aw 15 A
SOOVAQ 0.7 1.5 Aw 15 A
660V AC 0.7 1.2A 12 4
Time consiant
1ims i0A 12 A
156 ms 10 A i2A
24V DG
50 ms i 8 A ioA
200 ms 4 A 77 A
1 ms 8 A (10 A
15 ms 6 A iaa
60V DC :
50 ms 5 A B A
200 ms 4_{\ 5.4 A
tms 6 A 8A
15 ms 4 A 5A
110V DG s
50 ms 2A 4.6 A
200 ms 1A ] 2.2 A
1ms 15A 2A
15 ms iA .4 A
220V DC
50ms Q.75 A ) 12A
) 200 ms 0.5A 1A
Note

With the set of 10 suxfiary contacls supplied as standard, the following are available:

-~ 3 NO contacts + 5 NG contacts for fixed clrcuit-breakers

— 3 ND contacts + 4 NG contacts for withdrawable circuit-breakers

With the set of 15 auxTiary contacts (+5 contacts on request Gompared to the 10 sup-

plied as standard), the folloving are available:

- for fixed circuit-Dreaker, as desired, 6 NO contacls + 7 NC contacts or & NO con-
tacts + 8 NC conlacts or 3 NO contacts + 10 NG contacts

— for withdrawable circuil-breakers, depanding on tha applications required, a maxi-
mum of & NO conlacts + 6 NG contacts and a minimum of 5 NO contacts + 5 NG
contacts are available,

On resistance

3 m

Storing temperature range

-20°C .., +120°C

Locking magnet on the truck {(-BL2) (%)

Qperating temperature rangs i-20°G...+70 °C -0 94 -30-48- 60 -110- 125 - 127 - 132 - 220
Contact over temperature 20K i n - 240 V-
Cperating cycles 30,000 Un 24-30- 48 - 60- 110 - 125 - 127 - 220 -

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

230 .., 240 V~ 50/80 Hz
ig5... 110% Un

DC = 250 W; AG = 250 VA
DC = 6W: AG = 5 VA
{160 ms

{*) Mot avaflable for versions wilh motorized tru;:k.

Operating limits
Inrush power (Ps)
Continuous power {Pc)

Inrush time
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Safety indications

The VD4 circuit-breakers guarantee a minimum 1P2X

degree of protection when installed in the following

conditions:

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

~ withdrawable circuit-breaker, installed in
switchgear.

Under these conditions the operator is totally

guaranteed agalnst 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.

If the operations are prevented, do not force the
mechanical inlerlocks 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 circuit-breaker has to be
treated as "switched on" if the switching position
cannot be clearly determined.

In 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.

6.2. Switching and signalling parts

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

Caption

1 Key fock (if provided) (*)

2 Lever for manually charging the closing spring (except version VD4/Z58 - see figure 6o}

3 Goupling lever for racking-out cperation (withdrawable circult-breakers only)

4 Opening pushbution

5 Glosing pushbutton

6 Slgnalling device for circult-breaker open/closed

7 Signaliing device for closing springs charged/discharged
8 Operation counter.

¢ Handles for cperating the ruck locks {only for withgrawable circuil-breakers)
10 Operating lever for circuit-breaker racking-infout (there is a special varsion for VDA4/Z258)

17 Mechanical undervoltags release ovarride [on request). .
{*) Warning} To aclivate the key lock: open the circuit-breaker, keep the opening pushbutton dapressed, then turn the key and remove it f/ he housmg

Fig. 6a

48

Mechanicatl override of the
a undervoltage release
MU a (on request)
“)  Undervoltage release ena-
A bled. The circuit-breaker
4 n can only be closed if the
5 undervoltage release is sup-
6 plied with power.
11 é Undervcltage release disa-
7 ' bled. The circuit-breaker
@ can also be closed if the
8 undervoltage release is not
supplied with power,
9

‘,-u
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/i-breaker operation can be either manual or efectrical
- fig. 7).

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

Repeatedly activate the charging lever (2) {maximum rotation
angle of the iever: about 86°) until the yellow indicator (7)
appears.

The maximum forces which can normally be applied to the
lever are < 150 N for the ELL1operating mechanism, < 200 N
for the EL2 operating mechanism and < 250 N for EL3
operating mechanism.

EL1 Twin and EL2 Twin type operating mechanisms are
provided for circuit-breakers with 50 kA breaking capacity.
For manual charging, the additional lever {1} should be
inserted fully, as indicated in fig. 7c. 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.

" a?) Closing spring loading in the manual mode for
withdrawable VD4 circuit-breakers for UniGear
switchgear equipped with a hand-operated rotary
loading device for the closing spring (refer to fig. 6b
for indicative details)

Rotate the charging lever (2) (rotate about 12 times) until

the yeliow Indicator (7) appsars. The maximum force which
can normally be applied to the lever is < 150 N for the ELT
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 seither withdrawn or connected.

WARNING (fig. 6b): Fit the hand-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 loading 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 try to continue
loading as this will damage the device,

VD4 circuit-breakers for Z58.4 switchgear (fig. 6b)

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

Rotate the charging lever (2) until the yellow indicator (7}
appears. The maximum force which can normally be applied
1o the lever is < 150 N for the EL.1 operating mechanism and
< 230 N for the EL3 operating mechanism.

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

WARNING (fig. 8b); Fit the hand-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 loading is complete. Onge 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 try to continue

b) Electrical spring charging operation
On request, the circuit-breaker can be fi with the foliowing
accessories for electrical operation:

— geared mctor for automatic closing spring charging

— shunt ¢losing release

- shunt opening release.

The geared motor automatically recharges the spring after
sach closing operation until the yellow indicator (7) appears,

If the power is cut off during charging, the geared motor stops
and automatically starts recharging the springs again when
the power returns.

In any case, it is always possible to complete the charging
operation manually.

¢) Circuit-breaker c¢losing

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

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

When thare 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) Circuit-breaker opening

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

When there is a shunt opening release, the operaticn can also
be carried out remotely by means of a special control circuit.
Opening having taken place is indicated by the signalling
device (6 - fig. 8b). :
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Caption
1 Key lock {if providad)
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 Goupling for racking-aut operalion lever {(only for withdrawable circuit-
breakers)
4 Opening pushbutton
b Closing pushbutton
6 Signalling devices for ¢lrouit-breaker open/closed
7 Signalling device for closing spring charged/discharged
8 Operaticn counter.
9 Handles for operating the truck locks (only for withdrawable circuit-breakers)
10 Cperating laver for gircuit-breaker racking-in/qut.
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Fig. 7a
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7.1.1General

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

7.2. Installation and operating
conditions

The following Standards must be taken into particular

consideration during installation and service:

~ |EC 82271-1/DIN VBE 0101

~ VDE 0105: Electrical installation service

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

= All the accident prevention regulations in force in the relative

countries.

7.2.1. Normal conditions

Follow the recommendaticns in the IEC 62271-1 and 62271~
100 Standards. [n more detail:

Ambient temperature

Maximum i+ 40°C
Average maximum over 24 hours {4 35 °C

Minimum (according 1o class - 5),

apparatus for Indocr Instellation =5

Humidity

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

The average value of the presstire of the water vapour, measured for a
period Jonger than 24 hours, mus! not exceed 2,2 kPa.

The average value of the relative humidity, measured for a period longer
ihan 1 menth, must not exceed the 80%.

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

Attitude

< 1000 m above sea level,

7.2.2. 8pecial conditions

Instaliations over 1060 m a.s.l.

Possible within the limits permitted by reductfon of the dielectric reslstance

of the alr,

tnorease In the ambient temperature
Reduction in the rated current.
Encourage heat dissipation with appropriate additional ventilation.

52

Climate

To avold the risk of corroslon or other damage in areas:

~ with a high level of humidity, and/or

~ with rapid and big temperature variations, take appropriate steps (for
exarnple, by using suitable electric heaters) to prevent condensation
phenomena.

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

& The areas involved by the passage of power
conductors or auxiliary circult 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 to

the breaking capacity (la). (

Caption [Figs. 8...)

Ne. Nurnber of closing-opening cyclss aliowed for the vacuum interrupiers.
la; Breaking capacity of 1he 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 special
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 surfaca in correspondence with the truck wheels
must be carefully levelled.

A minimum degree of protection ([P2X) 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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mechanical lock and by the circuii-breaker release 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 befare activation of the mechanical lock of the
screw truck racking-in device. This means that the shunt
closing release power supply can cnly by applied at the end
of activation of the mechanical lock. Ir this way it is certain
that ne 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 ave preset for use

in UniGear 251, UniGear Z52, UniSec switchgear and
PowerCubs modules.

For racking-in/racking-out of the switchgear, fully insert

the lever (1) (fig. 9) in the appropriate seat (2) and work it
clockwise for racking-in, and anti-clockwise for racking-out,
until the limit switch positions are reached.

Ciruit-breaker racking-in/-out must be carried out gradually
to avold shocks which may deform the miechanicél interlocks
and the limit switches, el g

55

203



Note

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

When the clreuit-breaker 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 circuils does not allow incorrect combinations
between panels and circuit-breakers.

For the circuit-breaker installation operations, also refer to the

“-echnical documentation of the above-mentioned switchgear.

A * The racking-in/-out operations must always be

carried out with the circuit-breakesr open.

* When putting into service for the first time, it is
advisable to charge the circuit-breaker operating
mechanisms manually so as not to overload the
auxiliary power suply circuit,

7.5.1. Circuit-breakers with withdrawable motorized truck

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

truck in 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.

3

Max 256 Nm &
3

Fig. 9

56

g |

~ Ingert the manual racking-in lever (1) in the special coupling
(2) Fig. 9, and take the motorized truck to about half its run
between the isclated for test and the connected posttion,
The torque needed to carry out truck handling is < 25 Nm,
In the case of accidental inversion of the truck motor power
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-in.

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

- Remove the manual lever (1) from the coupling {2) Fig. 9

- Supply the truck motor circuit.

— Activate the control for the electrical racking-in operation.
When racking-in has taken place, check correct changsover
of the relative auxiliary contact.

— On completion, activate the contral for the electrical
racking-aut operation. When racking-out has taken placa,
check correct changeover of the relative auxifiary contact.

- In the case of a motor fault during a racking-in or racking-
out operation, in an emergency 1he 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,

Mote

By means of the chaln transmission, truck handling carried out using the
manual lever makes the truck motor armature rotate which, behaving like a
generator, can causs inverse voltage at the connection terminals,

This may damage the psrmanent magnet of the motor, therefore all the truck
racking-in and racking-out operations carried out using the manual laver must
be done without power supply in the molor circuit.
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glect the cross-section of the conductors according to

the service current and the short-circuit current of the

installation.

- Prepare special pole insulatars, near the terminals of the
fixed circuit-breaker or of the enclosure, sized according
to the electrodynamic forces deriving from the short-gircuit
current of the installation.

7.6.2. Assembly of the connections

— Check that the contact surfaces of the connections are flat,
and are free of any burrs, traces of oxidation or deformation
caused by drilling or impacts racaived.

— According to the conductor material and the surface
treatment used, carry out the operations indicated in table
T1 on the contact surface of the conductor.

Assembly procedure

— Put the connections in contact with the circuit-breaker
terminals, taking care to avoid mechanical stresses (traction
/ compression) on, for example, the conducting busbars on
the terminals.

~ Interpose a spring washer and a {lat washer between the
head of the bolt and the connection.

~ |t is advisable to use bolis according to DIN class 8.8
Standards, also referring to what is indicated in table T2.

— In the case of cahle connections, strictly follow the
manufacturer’s instructions to make the terminals.

T1

Bare copper

— Clean with a fine file or emery cloth.

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

Copper or silver-plated aluminium

~— Glean with a rough dry cloth.

— Cnly in the case of obstinate traces of oxidation, clean with a very fine

grain emary cloth taking care not to remove the surface layer.

— If necessary, restore the surface treatment,

Bare aluminium

— Clean with a matal brush or emery cloth,

- Cover the contact 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 tha copper
terrninal,

T v

Bailt Recommendad lightening torque ™ //\%
without lubricant i With lubricant !f/

M6 10,5 Nm 4.5 Nm et

18 26 Nm 10 Nm

M10 {50 Nm 20 Nm )

w12 {86 Nm 4Nm

M16 {200 Nm {80 Nm

{1) The nominal tightening torque is based on a friction coeffictent of the thread of 0.14
{distributed valug tha thread is subjected to which, in some cases, is not negligiole).
Tha nominal tightening torque with [vbricant is according 1o the DIN 43673 Stan-
dards.

(2) Cil or grease. The thread and surfaces in conlact wilh the lubricated heads.

Take into account the deviations from the general Standards table (for example, for
systerns In contact or terminals) as foreseen in the specific technical dogumentation.
The thread and surfaces in contact with the heads of bolts must be slightly olled or
greased, so as to obtain a correct nominal fightening torque.

7.7. Earthing

For the fixed version circuit-breaker, carry out earthing by
means of the special screw marked with the relative symbol,
Clean and degrease the area around the screw to a diameter of
about 30 mm and, on completion of assembly, cover the joint
again with Vaseling grease. Use a conductor (pusbar or braid)
with a cross-section conforming to the Standards in force.

7.8. Gonnection of the auxiliary circuits

Note: the minimum cross-section of the wires used for the
auxiliary circuits must not be ftess than the one used for the
internal cabling. Furthermocre, they must be insulated for 3 kv
of test, ’

7.8.1. Fixed circuli-breaker

Connecticn of the circuit-breaker auxiliary circuits must be
made by means of the terminaf box (1) (fig. 10} meounted
inside the circuit-breaker and the cables must pass through
the connector (2).

Outside the connector, the cables must pass through a
suitable metal protective cover {pipe, wiring duct, etc.), which
must be earthed.

To prevent the cabling wires outside the circuit-breaker (carried
out by the customer) from accidentally coming into contact with
moving parts and therefore undergoing damage to the insulation,
it is recommended to fix the wires as shown In fig, 10a.

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

7.8.2. Withdrawable circuit-breakers

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

For the external conngctions, refer to the slectric wiring
diagram of the switchgear.
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VD4 circuit-breaker for UniGear switchgear and PowerCuoe medule!

Fig. 10

VDA clreuit-breaker for Z88.4 switchgear
(VD4/258 verslon with rotary charging).

Fig. 11

Fig. 10a
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fitting into service

. General procedures

Ail the operations regarding putting into service
must be catried out by ABB personne! or by
suitably qualified customer personnel with in-depth
knowledge of the apparatus and of the installation.
Should the operations be prevented, do not force
the mechanical interlocks and check that the
operating sequence is correct,

The operating forces which can be applied for
racking-in withdrawable circuit-breakers are
indicated in paragraph 7.5.

Before putting the circuit-breaker into service, carry out the

foltowing operations: ’

- check tightness of the power connections to the circuit-
breaker terminals;

— establish the setling of the primary electronic overcurrent
release (i provided); .

— check thal the value of the power supply voltage of the
auxiliary circuits is between 85% and 110% of the rated
voltage of the electrical accessories;

- check that no foreign bodies, such as bits of packing, have

got into the moving parts;

-~ check that there is a sufficient exchange of air in the
installation place to avoid overtemperatures;

— also carry out the checks indicated in table T3.
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T3

A

PROCEDURE

POSITIVE GHECK

ITEN ISPECTED

/ quﬁation resistance.

Medium valiage clreuil

With a 2500 V megger, measure the insulation resistance
between the phases and the exposed conductive part of the
circuit.

The insulation resistance should be at least 50
Mobm and in any case constant over time.

{ Auxlliary circuits

With a 500 ¥ megger (if the apparatus installed allows this),
measure tha insulation resistance between the auxiliary circuits
and the exposed conductive part.

The insulaticn resistance should Ge a few
Mohm and in any case constant over time.

Check that the connections to the control circuit are correct:

2 i Auxiliary circuits, Operations and signals normal,
proceed at the relative power supply.
3 iManual operating mechanism. {Carry out a few closing and opening operations (see cap. B). The operations and relative signals take place
N.B. Supply the undervollage release and the locking magnet normally.
on the operating mechanism at the relative rated voltage
(if provided). )
4 Motor aperator {if provided). Supply the spring charging geared motor at the relative rated The spring is chargad normally.
voliage, The signals are normal.
With the spring charged, the geared motor
slops.
Carry out a few closing and opening operations.N.B. Supply the | The geared motor recharges the spring after
undervoltage refease and the locking magnet on ihe operating " ieach closing operation.
mechanism at the relative rated voltage {if provided).
5 Undervoliage relsase Supply the undervoltage releass at the relative rated voltage and ; The circuit-breaker closes normally.
(if provided). carry out tha circutt-breaker closing operation, The signals are normal.
Cut off power to the releasa. The circuit-breaker opens.
The signaliing changes over.
6 iShunt cpening release and Close the circuit-breaker and supply the shunt opening release | The circuit-breaker cpens normally,
additional shunt opening at the relative rated voltaga. The signals are normal.
release {if provided). )
7 i8hunt closing relsase Cpen the circuit-breaker and supply the shunt closing release al } The clrult-breaker opens narmatly.
{if provided). the relative rated voltage. The slgnals are normal.
8 iKey lock (if provided). Opan the circuit-breaker, keep the opening pushbutton Neither manual nor electrical closing takes
depressed, then turn the key and remove It from the heusing. place.
Attempt the circuit-breaker closing operation.
Put the key back in and turn it 90°. Both electrical and manual closing take place
Carry out the closing operation. normally; in this position the key cannct be
removed.
9  ilooking electromagnet (-RL1) | With the circuit-breaker open, spring charged and locking Closing Is not possible.
{if provided). electrornagnet not supplied, attempt circuit-breaker closing both
manually and electrically.
10 i Auxiliary contacis in the Insert the awdliary contacts in suitable signalling circuits. Signals take place normally.
operating mechanism, Carry out a few closing and opening operations.
11 |locking electromagnet on the i With the circult-breaker open, in the isolated for test position Racking-in Is not possible.
truck clrcuit-breaker (-RL2) and the locking electromagnet not supplied, attempt racking-ins
(if provided). of the circuit-breaker.
Supply the locking electremagnst and carry out the racking-in Racking-in takes place correctly.
operation.
12 | Auxiliary transmitted contacts  §Insert the auxillary contacts In suitable signalting circuits. The slgnals due to the relative operations take
for signalling clrcult-breaker With the circuit-breaker racked into the enclosure, carry cul a place normally.
racked-In, iso'ated {UniGear few traverse operations from the isolated for test position to the
switchgear or PowerGube connected position.
modules). Take the circuit-breaker to the racked-out position.
B0
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9. Whaintenance

maintenance operations are aimed at keeping the
pparatus in good working condition for as fong as possible,
In accordance with what is specified In the IEC 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 to restore the specific
cenditions,

9.1. General

The vacuum circuit-breakers are characterised by simpls,

sturdy construction and a long life.

The operating mechanism raguires maintenance and

functional inspections to reach the expected operating-life

(see par. 9.3.2.).

The vacuum interrupters are maintenance-free for their whols

operating life.

Vacuum interruption does not produce any harmfut effects

even when there are frequent interruptions at the rated and

short-circuit current,

The interventions during service and their aim are dstermined

by the amblent conditions, by the sequence of operations and

by the short-circult Interruptions,

Note

Respact the following Standards for maintenance work:

- the relative specifications given in the chapter on “Standards and

Specifications™;
- work safety regulations in the chapter on “Putting into service and
operations®;

- standards and specifications of the country where the apparatus Is installed.

The maintenance operations must only be carried out by

trained personnel and who follow all the safety regulations.

Furthermore, it is advisable to call on ABB persennel, at least

in cases for checking the performances in service and for

repairs.

Cut the power 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 s not supplied (medium voltage circuit

and auxiliary c¢ircuits).

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);

— switching device, actuator and transmission system: up
to 30,000 operations, under normal cperating conditions,
according to the type of circuit-breaker and with regular
maintenance (see par. 9.3.2.);

- with operatlons correctly executed it is possible to carry out
up to 1000 racking-out/in operations (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
inspections.

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

— The chocks 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 pellution {e.g. high level of
contamination or an atmosphere with aggressive agenis).

- Visual inspection of the isclating contacts.

It is recommended to turn the contact system alternately
in ordar to keep the internal surface of the contact areas
clean. The contact areas must be cleaned when there
are slgns 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 operations or during ordinary maintenance operations

as specified in par. 8.2.1,

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: cut off the power
supply to the medium voltage circuit.

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

Fuhgptional test - Check correct electrical and mechanical operation of the
various devices, with particular attention to the interlocks.

~ The screws and nuts are tightened in the factory and
correct tightening Is marked with a collared sign. No further
tightening operaticns are foreseen during the operating life
of the circuit-breaker. However, following any maintenance
interventions, should it be necessary to re-tighten the screws
or nuts, it is recommended to always replace the screws and

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

- ith the circuit-breaker not connected to the load, carry out
a few opening and closing cperations,

- If foreseen, cui the power supply to the spring charging
motor off. Discharge the spring by closing and opening
the circuit-breaker by means of the closing and opening
pushbuttons.

— Visually inspect ihe lubrication cenditions of the tullp
isolating contacts, of the sliding surfaces, etc.

Checking tightness of the screws

25 Nm 15 Nm 15 Nm

Fig. 12
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ﬁ?
J /3. Ciftuit-breaker pole

o other check except what has already been specified in
par. 9.2.1. is necessary.

8.2.4. Withdrawable assembly (truck and circuit-breaker}

Visually Inspect the components, especially those which may
be damaged by incorrect operations (also ses table in chap. 8).
Visuvally inspect the isolating contacts and that all the contact
elements arg clean, especially in cases where signs of
overheating are found (also sae par. 9.4.).

Visually inspect and carry out the functional tests of the
locks, checking their correct operation and activation without
abnormal force - maximum 26 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:

* general cleaning of the surfaces:

— dry and ellminate light deposits of dirt with a soft dry
cloth;

- more reslstant deposits of dirt can be removed using
slightly alkaline domestic type detergent or Rivolta BWR
210 type detergent;

« cleaning insulating surfaces and conductive parts:

— light dirt: with Rivelta BWR 210 detergent;

— resistant dirt: with cold detergent type 7186.

After cleaning, rinse thoroughly with clean water and dry
carsfully.

Note
Only use detergents without halogens and naver 1.1.1-trichlorosthane,
trichloroethylena or carbon tetrachloricis!

9.3.2. Tripping device: actuator and transmission system

Circuit-breakers up to 17,5 kV, 2500 A, 31.5 kA and up to
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 replacement 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,

Circuit-breakers up t0 17.5 kV, 40 kA and 24 kV, 31.5 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 replacement of the actuater must be carried out
every 10,000 operaticns.

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

Circuit-breakers up to 17.5 k¥, 3150 A, 40 kKA

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

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

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 devices must be carried out
every 10,000 operations. For this purpose, please contact
ABB Service.

Complete repfacement of the shock-absorber and of the other
parts of the transmission system (shaft, main levers, safety
rings, ete.} must be carried out every 10,000 operations.

Note

Dismantling and replacement of the operating mechanism (trip box) can only
be carried out by ABB personnel or by skited and specially trained parsonnal,
particularly for the necessary adjustments.

Details regarding overhauling

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

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

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

(
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P
9,3.3. ;ircumb;:g}ker pole

The cifcuit-breaker pole and relative vacuum interrupter are
mairfignance-free until the maximum number of electrical

op dralions for the type of interrupter is reached (see par.
7.%2.3. Trip curves).

The operating Yife of the vacuum interrupier is defined by the
sum of the ultimate currents corresponding to the specific
type of interrupter in accordance 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

Dismantiing and replacement of tha pole can only be carried out by ABB
personnel or by skilled and specially trained persennél, particularly {or the
necessary adjustments,

To carry cut the interrupter test without dismantling the
circuit-breaker pole, use:

- the VIDAR vacuum tester, made by the company
Programma Electric GmbH, Bad Hemberg v.d.H.

To check vacuum tightness of the interrupter, the foflowing

test values must be sst on the VIDAR tester:

«aved vollage of the circuit-breaker d.c. tesl voltage
12 kV {40 kV
17.5kV 40 kY
24 kV - 36 kV 80 kV

The test must always be carried out with ihe circuit-breaker

open with the contacts at the nominal distance.

Procedure for testing the degree of vacuum of the interrupter

of the circuit-breaker poles:

— turn the power supply off and make the working area sale
by following the safety regulations specified in the IEC/DIN
VDE Standards;

— open the circuit-breaker;

~ earth a terminal of each circuit-breaker pole;

— connect the earth terminal of the VIDAR tester to the circuit-
breaker structure;

— connect the high voltage terminal of the VIDAR tester to
the terminal of the circuit-breaker pole not connected to
earth (L1 phase) and carry out the test. Repeat the tost for
phases L2 and L3.

Note
The tester connection cables can produce an indication due 1o the capacitive
affect. In this case the cables must not be remaoved.

9.4, Repairs

Replacement of spare parts and accessories must only

be carried out by ABB personnel or suitably qualified and

specially trained personnet.

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

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

made safe.

The operating mechanism 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 personnel, responsibility for the

interventions remains with the customer.

The replacement of parts not included iIn 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.
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Jne of the physical properties of vacuum insulation is the it follows that:
possibility of X-ray emission when the interrupter contacts are at the rated service voltage the use of vacuum Interrupters

lication of the X-ray emission Standards

Open. 3 . is absolutely safe;

The S!DGCIfIC tests carried cut at the PT8B !aboratones - application of the withstand voltage at power frequency,
(Physikalisch-Technische Bundesanstalt, in Brunswick - according to the IEC 62271-100 and VDE 0670 Standards,
Germany} show that local emission at a distance of 10 cm is safe;

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

1 mSv/h,

at power frequency or of a test voltage in direct current,
specified in the IEC and VDE Standards, cannot be used:
— limitation of the above-menticnad local phenomena, with
interrupters with open contacts, depends on keeping the
specific distance betwaen the contacts.
This condition is intrinsically guaranteed by correct
operatlon of the operating mechanism and by the
adjustments of the transmission system.
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11/]8pare parts and accessories

& All assembly operations of spare parts/accessories
must be carried out following the instructions

enclosed with the spare parts, by ABB personnel
or by suitably qualified customer perscennel with
in-depth knowledge of the apparatus (IEC 60694)
and of all the Standards aimed at carrying out
these interventions in safe conditions, Shoutd the
maintenance be carried out by the customer’s
personnel, responsibility for the interventions
remains with the customer. Before carrying out
any operation, always make sure that the circuit-
breaker is open, the spring discharged and that it is
not energised (medium voltage circuit and auxiliary
circuits),

To order circuit-breaker spare parts/accessories, refer 1o the
ordering sales codes indicated in the technical catalogue and
always state the foliowing:
typa of circuit-breaker
— rated voltage of the circuit-breaker
~ rated normal current of the circuit-breaker
— breaking capacity of the circuit-breaker
~ serial number of the circuit-breaker
— rated voltage of any electrical spare parts.
For availability and to order spare parts, please contact our
Service office.

11.1. List of spare parts

— Shunt opening release

— Additional shunt opening release

— Undervoltage release

— Contact for signalling undervoltage release energised/de-
energised

- Time delay device for undervoltage release

— Mechanical override for undervoltage release

— Shunt closing release

— Spring charging geared motor with electrical signalling of
spring charged '

— Contact signalling protection circuit-breaker of the geared
motor open/closed

— Contact signalling closing spring charged/discharged

— Transient contact with momentary closing during circuit-
breaker opening

— Circuit-breaker auxiliary contacts

— Locking electromagnet on the operating mechanism

— Position contact of the withdrawable truck

— Contacts signalling connected/isolated

— Opening solenoid

— Key lock in open position

— Isolaticn interlock with the door

— Protection for opening pushbutton

— Protection for closing pushbutton

- 1Locking electromagnet on the withdrawable truck

— Set of six tulip contacts.
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. Electric circuit diagrams

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

- 1VCD4000486: Fixed circuit-breakers

- 1VCD400099: Fixed circuit-breakers 50 kA

— TVCD400055: Fixed circuit-breakers with 64-pole connector
-~ 1VCD400084: 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

— 1VCD400080: Withdrawable circuit-breakers for Z58.4
switchgear VD4/758, ZT8 and 78 with circuit-
brasker

— 1VCD400080: Withdrawable circuit-breakers for 258.4
switchgear with VD4/Z58, ZT8 and Z8 circuit-
breaker with motorized truck

—~ 1VCD400102: Withdrawable circuit-breakers with motorized
truck 50 kA,

Each circuit-breaker Is always provided with the standard
glectric diagram or with a specific diagram in the case of a
circuit-breaker with non-standard cabling.
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules

VI4/P #iz
144 230 119
TN 1VGDo03286 49,28 i 17
12 kv a i
Ur SUNUUUPFHRIINNENR - [o]
7.5 kY o o
I e < F
" 1250 A o 4
1600 A TR = i
"G 40 kA, s &l o
————— ol @ a < 0
| | 5 3
= 38
i
&
-+ bl 2 25 320 A
e s 359.5
310
383
416 53
840
3 8
78

226



=

vD4/P

/

TN sy

s

Iy

VD4/P
TN {7415
12 kv
Ur ................................
175 kv
Ir 12000 A
Isc 40 kA

[1s

E &l s
of @ =
=
3
@
o~
<
]
[
|
oo ao
¥ e
o
=
b= T ]
CE]

M

310

280

416

53

Withdrawable circuit-breakers for UniGear 251 switchgear and PowerCube modules

VD4/P
N {7418
175 K
100 A
" 00 A
20 KA
ko 125 WA
T
VD4/P
TN (7416
175 kv
ir 2000 A
lsc 40 KA

842
144 230
49 25
3 8 23

Fiz] b3 =
1 0
It B =t
L
i | H
b 3 d
o
w
5
w0y
=X
-
3 &

79
227




Wit dra/wa{mmt-breakers for UniGear ZS1 switchgear and PowerCube modules

e 842
;Dd/ﬁ/: 144 230 18
TN, 48 28
6 28
T 8|
o u E)
(A
o B o
Ay B
3 =T ]
= 2 & o == =
'+ o hd I 1
—
s, L
&
5 ok J
E%‘b @‘ M B :
A 853 14 - E '§ 2% 320
B 350.5
850 370
836 283
808 416, 53
| 750 40
‘ 275 275
4 g %
g o | T 1=
.'l L] L] I‘ |
1|
@ ] -
= 1 | ‘ E
3 i S— e
Psg
Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
VD4/P 838
44 220 2 119
T 1VGD003444 |r165 2 1] 15 o
135 | 118 28 ||
3 m 2! =
=8
—
AZZ
o E=l
o 9 9 =
= i 2 1
n 2
£ LD
@
2 l— H
' o
N T
<] L 605 | B
14 853 14
650
358.5 49.5
383
416 £2
580
o
g

228



voair |/

TN { /1yépooasss

2115

28

2

T
finl
T

of—]

888
30
18

56

213

19

5

891

310

| 879

280

il

38
20

433

185

74

478

26

888

28 .

<
@

380

203

215

2185

485

53

Withdrawable circult-breakers for UniGear ZS1 switchgear and PowerCube modules

VD4/P
TN

£ 1VCD003446
12 K
175 W
i 2500 A

50 KA

£4z

143 HIS

164 28

3 315,

ol

(H el

ees
30

56

1%
12

19

i11

-4

31¢

280

805

853

850

836

812

750

380

@
@

F

81

229




Withdrajvabl @}aakers for PowerCube modules
vl

- =¥
—_—

B4
361 25
429 30 | |
d—mﬂ;v—iﬂi
® 165 26 L

by
i
o O
2l 2 e ®
o 2 [
@
a

TR
L)

(Y 4000 A with forced ventilation.

Withdrawable circuit-breakers for UniGear 251 switchgear

VD4/P B42
! 7 381 25
T i 165 28 |
o R LX)
ur ’ 135 115 28 °
175 KV y
I 3150 A{) J—w—gg Ezl
isc {60 kA o —sn [ o
253 2s | |
B oo .
2 ; L
. SIS) )
o = " '
# je F e P ]
L © D - I o
(o 5. El!_k I LRy i)
I 805 i K
«| 14 |1 53 > ﬁt a"f 3 e 4]
370
359.5 185
£ an
46 53
500

582

[*} 4000 A with forced vantilation.

82
230



111 17

Iy . ;1vCDO0G153
—z' 12 kv
175 kv
i {3150 A ()
Iso
« @ 2 303 53
© 25 az0
360
370
34 382
416
640
{*} 4000 A with forced vantiation,
Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
Vi4/p 536 B30A 118 2 o 12504
TN 7413 “ 22 [EC ~
U ioa W - P =
630 A 28 ~
h— SRR
e} 1260 ?@
16 d e o e
lsc 20 . el F L ¢ 3 (
i25 Flgs I I
3 ?2 71 } [ o
N
e of | o fll] s
2 d 0 T e "E J
2 y "l %
¥ ks 3 |
" {128 - Ples ] 320 !
aro
383
458
303 53
800 =
.
JEREEREaS STHfiE—
B =
|3 36
i 5

83
231




isc

};breakers for UniGear ZS1 switchgear

842

144

kil
35

74t

19

o

&

z

ol

=k

53

Withdrawable circuit-breakers for UniGear Z51 switchgear

VD4/P
™™

Ur

Ir

15C

B4z

14

233

817

810

a1
16

58

233

732

52

275

4
N

b=
S
\ E%,;‘

e

o
b

[~




//.
& ~
8
wy [=] 1 NE wy
S I By
o |
©
g =
P —
T
§53 13.5
650
641
610
L 21D 21
5
" | I Hi
Withdrawable circuit-breakers for UniGear ZS1 switchgear
VD4/P
TN i1VCDoo0177
Ur  igd kv
2700 A 8
“- ................................. =l
3150 A

85

233




With dile circliit-breakers for PowerCube modules
VD 842
v W 144 230
T Jvonaten T
S St _ o .
Ur ................................
17.5 kv
ir 3150 A()
20 KA
25 kA gl =
S5 ®
40 KA
8
L
h1:]
=
{) 4000 A with forced ventiiation.

i7
o
e
B i)
) ¥ 52
j]_
| 9
@ ; A L
s L1
o
=
& “ L
W
i o
- g{ 303 53
B 25 329
360
310
a4 282
416
B40

86

234



ithdrawable circuit-breakers for Z88.4 switchgear

VD4/78 531

TN 11vCDOG0D92

I 303

‘U_." =
f\/xﬁ@ =
Ta ves || T
e ol g
|| | o~ -
~ g0 2 P Lv.g
R (] o
(=]
&
e [ 8
d- & » & o . p 3
<
503 53
548 Ll
150 150
Withdrawable circuit-breakers for ZS8.4 switchgear
VD4/ZT8 531 303 52
TN 11VCD000093 485
T Ty, 455 -
¥ H 2
ir 630 A A _
20 KA T &3 vig ||
25 kA @ §
] = .
. o - 1]
- hs E w
. I: w2
-~y M o
L} H [1v] '
g ™~ E el Q - 4 »
= ] a1 ]
] [-] wal hd S— F.
(-G %" @e- & - &
L 503 - 195
488 380 53
150 150 840

87

235




Withdrawab!

iroujt-bréakers for 288.4 switchgear

VD4/7S5 531 ; aga 2
486 N ~
TN INCEPO0sT 455 ° -
Ur &
I
isc 0
gl &
1)
(324
a 3
i
(=]
W0
o~
~t|
380 53
640
Withdrawable circult-breakers for Z58.4 switchgear
VD4/Z58 531
TN 1 1VOD000133 480
455
Ur 12 kY :
Ir 1250 A Vi [
a0 WA £53 vad [ |
| [+] SV —
25 KA gl w8
| N "~ QJL., ke @
= < S -
3 hony 1
. I I: b W
=1 j=]
0
o
w
(=]
<
637
0
&
[
w
88

236



7 1vcooooiaz

12 KV

f

) 531
féﬂ
=] vos |

.}
7
™

495

507

03

52

e

Withdrawable circuit-breakers for Z58.4 switchgear

VD4/ZT8

TN 11VCD0o00134

(7.5 kv

530
486

583

514

303 52
q
0
bt
w
o
N o
o0
L@ ‘f %
® ()
[=] ]
& 3 o .
< 185 I—-
383 53
637

89
237




Withdrawable ¢i

681

z@r;"akers for ZS8.4 switchgear
v

636

. I
=
&
=) 2
w
[}
wn
mn
«
o
w
uy
o~
(32
h 186
380 53
540 J
1
Withdrawable circuit-breakers for Z58.4 switchgear
VD4/Z8
- 681 3 , 303 52
TN {1vVCD000OsSY 2ot <
s BT
2]
i 2 _
Lol
AFR ] ves | | oy @ .
a o
0
- 3 o o
- ) ol 3
£ = L WA
[f2]
=1 | o
m oy
& e/
G ¢ o *) !
653 <
‘| 53
L 210 210 540

583

a0




303 52

Q
&
5
&
uw
Ly
g
] =11
= 53
640
1 t
Withdrawable circuit-breakers for Z$8.4 switchgear
VD4/2T8 681 3 303 52
i 636 Sote
TN {1VCD000090
ur  isd KV f}, ‘FW ( } N
i 630 A 511
o 2 a2 .
lse 120 kA AEE vae | | @ ®, .
25 kA a o
-3 3
N inma {U =
a D, 3
. - .
0 -,
- A [ o
[ - FJ @ . 1
[ :
& L)
R TR B o — 7 l
[ 653 ] < 105
836 380 53
210 210 1
640

N

239




Withdrawable circuj

~brea‘lé

}
rs for Z58.4 switchgear

)
]

] (=}
] :
ABE ¥os | |
-
g & «
. H &
H (]
w0
k = | ]
e ol -
{. &, o . e +
653 A 195
636
L 210 210 380 53
640
Withdrawable circuit-breakers for Z58.4 switchgear
vD4/Z58 203 52
TN 11vCD0C0135 '
ur 24 kv
Ir 1250 A
16 LKA
sc 20 kA
: 25 kA
{ -
(
[y
gl B
w
380 53
649
92

240



T
< 4

V\j%thdr?@e cirf:uit—breakers for UniSwitch / UniMix switchgears

626 630A ~ 12504

™

310

325

:'j
d
|

13,5

23,
e
303 53 l\ :}}}* §
742 |
DETAIL A
SCALE1:2
Withdrawable circuit-breakers for UniSec switchgsars
VDM4/SEC 62611 - B30A 12141 1250A

—

TN {1VCDO00180 504

.......... _—
| (A

3101

Ise

739

%
'. 4 23
A 2
o
P8
B485.5 53 A
742 SCALE1:2

93
241




2

Withdra a?i’.’ef(w&breakers for UniGear Z52 switchgear and PowerCube modules (36 kV) rf

voa 242
™
Ur
2o
iF =3
&
Isc.
©
Pe
o
3
=+
}
4]
736 -
o
™~
Breaker type @ Amm
VD4 36,12.32 35
VD4 36.16.32 - VD4 36.20.32 |79
04

242




.

The¢ apparatus are produced in compliance with the requiremnents of international standards for the quality management system
environmental management system. In these fields, the excellent level Is proved by quality certificates according 1o 1SO
9001 and by the EMS according to ISO 14 001,

End of life of product

The ABB company is committed to cemplying with the relevant legal and other requiremnents far environment protection
according te the ISO 14 001 standard.

The duty of company is to facilitate 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

Melal material {Fe, Cu, Al, Ag, Zn, W, cthers) Separation and recycling

Thermoplasts Recycling or disposal

Epoxy resin ] Separation of metal material and the diqugal of rest
Rubber Disposal

Oil as disleciric (transformer cfl) ‘ Draining from equipment and further reéycling or disposal
Eg_g_!glng malerial — woed Recycling or disposal

E’acking material — fcil Recycling or disposal

25
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For more information please contact:

ABB S.p.A.

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

1-24044 Dalmine

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

«BB AG

Caler Emag Medium Voliage Products

Oberhausener Strasse 33

D-40472 Ratingen

Phone: +48(0)2102/12-1230, Fax: +49(0)2102/12-1918
E-mail: powertech@de.abb.com

www.abb.com

The data and illustrations are not binding. We reserve the right to make
changes without notice in the course of technical development of the
praduct.

© Copyright 2014 ABB. All rights reserved.

Feaver and ploductivity
for a better world™

A BB
I

G47854/011 - Rev. Y, en - Instruction Manual - 2014.03 (VD4 up to 38 kV; up to 50 kA) (gs)(b)
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B TpaHcmucuoHe & OQuctpubysuone C.n A,
HuTa Oneparvea Cauve T.M.C.

Bua dpuynu 4 Tea.: 0039.035.395111
| 24044 - Hanmude (BG) darc; 0039.035.395874
Tanua E - mail : sgacetms.tipm @it.abb.com

uHTepkeT ; /iwww.abb.com

MPOTOKOA 3A TUNOBK U3NMUTAHUA No. 100081_C CTPAHUU 1/1

Apparatus: KPY tun ZS1 uan. 1.2 ¢ BakyyMHeH npekbesad tvn VD4/P
12.12.31 p=210

UpeHThdukauma:  1VCP0O000138-Rev.-,en-Texnuuecku katanor-2003-04

MapameTpu: HomWHanHo Harpeke H1e: 12 kv
Hom. Y3abpkaHo UMNYICHO HanpemeHue; 75 kv
Hom. Usgmbpmwaro Hanpexenue ¢ S0Hz: 28 kv
HomuHania YecroTal 50-60 Hz
HomWHaneH TOK Ha LMHaTa: 1250 A
HomWHaneH TOK Ha OLIMHOBKaTa! 1250 A
Hom, WaabpiKaH TOK, NMKOB3 CTOMHOCT! 80 kA
Hom. U3abpHan KpaTKoBRE MeHEeH TOK Ha K.C.. 31.5 kA
Hom. MpogbAmUTE AHOCT HA K.C.. 3 8
' Testreports verifying rating assigned by the manufacturer:
ManmMraHun Tecr cbraacHo Tecros NpoTOKOA
CranAapT No. _ UsganeH ot
AueneKkTpuyeHn U3NUTaHuA EC 80298 0003 Ra | EXNA BUCOKD-MOLLHOCTHU
Subclausole 6.1 naboparopuu
TecT c NOBUILIABAHE Ha IEC 60298 : 0009 Ra | MEX/IA BUCOKO-MOLIHOCTHY
Temneparypata Subclausole 8.3/6.4 nabopaTopum
Tect 3a KpaTkospemeHeH T.K.c. u| [EC 60298 HZ 144 FO8 | ABE Kanop Emar
MUKOB T.K.C. Subclausole 6.5 NaBoparopuu
MexaHuyHa paboTa U TecT [EC 60298 MZ ZS1 AD3 | ABE Kanop Emar
3a B/10KMPOBKU Subclausole 6.102 JNabBopaTopuu
TecT 3a 8bTPEIWHa Abra IEC 60298 HZ 146 L02 | ABE Kanop Emar
Annex AA NabBoparopuu
Tect 33 MexaHudHa paboTa IEC 62271-100 0316 Ra MEXSIA BUCOKO-MOLIHOCTHU
subclause 6.101.2 naGopaTopwi
Tecr 3a cnocobHoct 3a M3k, Ha |IEC 62271-100 0231 Ra | MEXNA BUCOKO-MOLIHOCTHU
T.K.C. ¥ BRA. BBPXY T.K.C. subclause 6.108 nabopatopuu
TlabopaTopuata Ha ABB Tu[l YHuta Oneparusa CAYE TM.C. 2 ip. [lasitiHe e 8xpeAUTUPAHA CHINGRGT UN CEI EN ISU/IEC 17025 oT SINAL ¢ penicTpaLvoHed

Houep Reg. No. 0253
NaGoparopuata Ha ABE Kanop Emar B 1p. Panuren, MepMatvd & akpeuTupata ceinacHoUN| CEl EN ISO/IEC 17025 o1 DATech noA penicTpaLoHeH Homep
No. DAT-P-032/93
BucOoKo-MOUMOCTHUTE HaBopatopim TIEXMA ca axpewmpahy cbmacHo UNI CEl EN 1SO/IEC 17025 ot DATech ¢ pemcTpatgionet Houep No. DAT-P-032/93 1
ceprudukar A-f11-12072-06-01

[laTa Ha usfasade: . Otpen aa PassoliHa ,qemficic_;r;, o,

03/09/23

.M. pasansona v

VRS

ABBT&D Unita operaliva’Sace T.MS. is accreditated by DET NORSKE VERITAS QUALITY CERTIFICATE Quacer C?if'(ale

No. CERT-07978-2001-AQ-MIL-SINCERT/B according to ISO 9001,
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KTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuit-Testing Liaison {(STL)

Tégﬁ Remﬁ

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

Equipment under test; 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), italy
Pole parts inclusive

vacuum interrupter: - ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany
Cllent: ' ABB T&D S.p.A, -'Unita operativa Sace 'ILMS, Via Friufi, 4 — 24044 Daimine (BG), lialy
Testing statton: PEHLA - Testing Laboratory Rafingen
Dateoftestt — 28" April 2003 21 May 2003
Applied tost specifications: l

| (EC 62271100, 1% Ed, 200105, clause 6.101.1 and 6.101.2
| IEC 60694, £d.2.2, 2002-01

Tests performed:

In accordance with the requirements of class M2, 10 000 mechanical operaling cycles without voltage on
or current in the main circuit were carried out with the vacuum circuit-breaker of type VD4 17.12.32 to
demonstrate the mechanical reliability.

¢ Test results:

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

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Technical Committe

S A

Mannhetm, 25" July 2003

r
The test resutis relate onfy.-pthe erns tested.

Without a wrritten permission of PEHLA it is not allowed to make reproduction in extracts of this

focument. Copying the covey sheet accompanled by sheet 2 and the sheets mentioned here is
an exception.

DAT-P-032/93

03PEQOM :
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% PEHILA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPROFUNGED
‘j‘ Report No.: 0316 Ra Sheet: 2
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# Accreditation |
3 The PEHLA-Testing Laboratory Ratingen has been approved by the DATech {German accreditation body for technology)

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

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

The accreditation of the PEHLA-Testing Laboratory or any of Iis test reports by themselves in no way consiitute or
imply product approval by DATech or any other body.

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

2 STL-Member

-,5 PEHLA is foundation-member of the Short-Cirévit Testing Liaison (STL) which has been founded in March 1969, STLisa
#& forum for the international co-operation of the tésting organisations vith the further full members ASTA (GB), CESI {l}, ESEF
1§ (), KEMA {NL), SATS (N, S, AIR) and STLNA (USA). In the Framework'of EC, STL has been recognised in 1992 by EOTC (

& as agreement group.

% PEHLA-Documents
51 A Certificale
@ s 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 fime of the test,
3 For these tests the equipment under test must be clearly identified by technical description, drawings and additional

' specifications.

A A Test Document
= is issued for parts of type tests which have successiully been carried out in full compiiance with the relevant specifications or

i standards and ST1. Guides valid at the time of test. .
= For these tests the equipment under test must be clearly identified by technical description, drawings and additional

4 specifications.

% A Test Report
% is Issued for all other lests which have heen carried out according to specifications, standards or "PEHLA-Richtlinien”

73 (PEHLA Guides) and/or clients instructions.
3 Similarly, this test report contains all test results, details of the conditions under which the tests were carried out, also details

'; refating to the behaviour of the equipment during test, and its condition after the tests.

Addresses:
Office; PEHLA-Geschiitssielle

Halienweg 40
68219 Mannheim; Germany

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

B Manufacturer: ABB T&D 8.p.A - Unita Operativa Sace TMS ABB Calor Emag Mittelspannung GmbH
: Via Friuli, 4 Oberhausener Str, 33
24044 Dalmine (BG), Haly 40472 Ratingen, Germany
Client: ABB T&D $.p.A - Unita Operativa Sace TMS

Via Friuli, 4
24044 Dalmine (BG}), ltaly

ir;* L R
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echnical Data of Test Object

B3 .
# List of Drawings

& Drawing No. TN. 7405
( Drawing No. 510507
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: Results of Measurements after the Mechanical Endurance Test
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L PERILE)  GESELLSCHART FUR ELEKTRISGHE HOGHLEISTUNGSPRUFUMNGE

Sheel: 4

List of Test Participants

2% Representatives of the Test Committee:

2 Mr. G. Heit

& Mr. K-H. Koch
== Mr. M. Schoitfer
i Mr, U. Koster

Test Operator:

Mr: A Piglas

Representatives of the Client:

r. L. Cavenati

PEHLA-Testing Laboratory Mannheim
PEHLA-Testing Laboratory Mannheim
PEHLA-Testing Laboratory Ratingen”
PEHLA-Testing Laboratory Ratingen

PEHLA-Testing Laboratory Ratingen (
PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen
PEHLA-Testing Laboratory Ratingen

ABB T&D S.p.A, - Unita operativa Sace TMS, ltaly
ABB T&D 8.p.A. - Unita operativa Sace TMS, ltaly
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGE

Technical Data of Test Object

Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer

= Test Object: Vacuum circuil-breaker
. Type: vD4 17.12.32
Manufacturer

Circuit-breaket:
Poie parts including
vaguum interrupters:

- ABB T&D 8.p.A. - Unita operativa Sace TMS, Via Friuli, 4 — 24044 Dalmine (BG), Htaly

ABB Caler Emag Mitte!spannung GmbH, 40472 Ratingen, Germany

= Serial-No.:

¥ Drawing No.:
Vacuum interrupter: Type VG4S, L1: No. 489814,

Drawing No.:

AD00011927
TN. 7405 (circuit-breaker)

GCE7003979R0131 (pole part)

Rated operafing sequence

L2: No. 488577,

Year of manufacture: 2003

L3: No. 485245

Rated voltage M 17.5 kV
..Rated lightning impulse wnthstand voltage 95 kv
Rated switching impuise withstand voltage - kv
Rated power frequency withstand voitage 38 kv
. Rated frequency 50 Hz
Rated normal current 1250 A
Rated peak withstand current 80 KA
Rated short-time withstand current 31.6 kA
Rated duration of short-cirouit 3s
Rated short-circuit breaking current at 17.5 kv 31.5 KA
D.C. compoenent 30 %
Rated short-circuit making current at 17.5 kV - 80 kA
Rated transient recovery voltage:
Peak value 30 kV
Rate of rise 0.42 kvlips
First-pole-to-clear-factor 1.5

0-0,35-C0O-3min-CO

Arc extinguishing mediuim vacuum
Number of poles 3
Number of units per pole 1

Rated opening time =45 ms
Rated closing time approx. 60 ms
Rated voltage of trip coil 220 V-DC
Rated voltage of closing coil 220 V-DC
Rated supply voltage 220 V-DC
Rated frequency of supply voltage - Hz
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Report No.: 0318 Ra

Bhest: &

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.

Drawing-No. Revisiocn : Title Additional remarks
TN, 7405 M5234 | VACUUM CIRCUIT BREAKER TYPE VD4 12- | Included in test report
17.5KV 630-1250A

590507 - 50538 | OPERATING MECHANISM ASSEMBLY included in test report

SlGCE7003979R01 31 00 pole complete VD4P 12KV 1250A 31,8kA Included in test report
#5:510564 50538 | CLOSING SPRINGS ASSEMBLY —
FRAZTZ9 ° L0488 | COMPRESSION SPRING —
#GECE7005535R0101 03 Montagegruppe —

Parts list

%510564 Ass. molle di ch. com. EL1 —
510507 Assieme comando EL1 : —
GCE7003979R0131 Pol vst. 40,7 3150N H205 12/171231 VG4S —

SR o
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Details on Performance of the Test

”‘;f?étﬁﬁ'é?'tb‘the endurance test, the following electrical and mechanical data were determined by

% measurements on the circuit-breaker and its auxiliary systems:
(=
]

A5Y

z a) closing time (5 times *)
b) opening time (5 times *) : .
¢) time spread between units’of one pole - not applicable
d) time spread between poles (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’cémmand impulse
i) tightness
J) gas dehsities or pressures - not applicable
k) resistance of the main circuit (5 times *)
) time-travel chart (5 times *)
mjother important characteristics
- contact travel
- check of vacuum of interrupters
- verification of the rated operating sequence {refer to clause 6.101.2.5 a))
- ambient atmospheric conditions

*) 5 times at rated, minimum and maximum supply voltage.

he subsequent endurance test comprising 10 000 mechanical operating cycles was structured as
 follows and carried out five times:

500 operating cycles with operating sequence C - 30's - O - 30 s at the minimum supply voltage of
closing and opening devices and motorized operating mechanism and the minimum pressure for
cperation

. 500 operating cycles with operating sequence C-30s-0-30s at the rated supply voltage of ¢losing
and opening devices and motorized operating mechanism and the rated pressure for operation

500 operating cycles with operating sequence C-30s- 0 - 30 5 at the maximum supply voltage of
closing and opening devices and motorized operating mechanism and at the maximum pressure for
cperation -

e 250 operating cycles with operating sequence C-30s-0-300 ms-CO-90s at the rated supply
% voltage of closing and opening devices and motorized operating mechanism and at the rated pressure
for operation

& For faster operation, the recharging motor was cooled by air pressure,

Aﬂer each series of 2 000 operating sequences the operating characteristics: a), b), d), e), and ) as
7 isted above have been recorded.

3 Following the endurance test, the measurements carried out before the mechanical endurange.tes}
& Were measured again for comparison, Check, whether the travel characteristics felf within the
| SMvelope curves, taken before the endurance test. T

# =,
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i (opening) tz (closing)
Ua=220V DC U V] 0.7x {1.0x]1.1x1085x(1.0x {1.1x
Ua |Ua |Ua |[Ua Ua Ua

. 6068 | 465|444 | 67.8 | 636 | 61.5
measured during the 5 x CO operations 6151468444 ) 67.8 | 636 | 61.2

Operating time [ms]

- at the minimum supply voltage s
- at the rated supply voltage : fms] | 61.8 465 (444 | 678 | 63.3 | 612

- at the maximum supply voltage ' 61.56 1_),46.5 444 | 68.1 | 63.6 | 61.5
: 61.2 1465|444 | 67.8 | 636 61.2

%eiﬂ Charging time and power consumption of the motorized operating mechanism:

= Rated voltage: Ua =220V DC

#- atthe minimum supply voltage
%~ atthe rated supply voltage
2~ at the maximum supply voltage

3| motor voltage charging time _current consumption | power consumption

: after O-C operation [A] [W]
[s]
18{;‘?./55<CU3 3.67[3.74|3.67{3.66(3.71{0.96|0.96|0.94|0.940.95| 180 | 180 | 176 | 176 | 178
10xUa ) s0l206|2.04|2.95]297]0.96 | 0.95 |0.04 | 0.95 | 0.96 | 211 | 200 | 207 | 208 | 211
220V DO 89]2.95(2.94|2.95|2.97{0.96|0.95|.0.94 | 0.95| 0.
U=11xUa
240y DG |263]259(27412.74/2.74[0.98|0.97 | 0.97|0.9610.97 237 | 235 | 235 | 232 | 235
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* Measured durmg the 5 x CO operations

at the minimum supply voltage
at the rated supply voltage

At the maximum supply voltage

-g).‘Consumptfon of the tripping devices: ’

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

4/ Rated operating 220V DC 220V DC

_: 1voltage U, )

3 Current at minimum 0.68 | 0.68 | 0.68 | 068 | 0.68 | 0.50 | 0.52 | 0.52 | 0.52 | .57
= supply voltage [A ]

| Currentat rated SUBBYY | 4 o0 1 54 | 084 | 0.84 | 0.84 | 0.68 0.64 | 0.64 | 0.64 | 0.68
voltage [A] -

5% ¥ ¥

g Surent ol maxim™  10.92 | 0.92 1092 | 0.92 | 092 | 072 | 072 | 0.2 | 0.98 | 0,78
o {supply voltage A ] : "

1

&

Measured dunng the 5 x CO operations

at the minimum supply voltage
at the rated supply voltage
at the maximum supply voltage

h) Duration of closing and opening command impulse:

£
3
AE
B
T
B
]
K
2
5
E

Shunt-release ON -MC

Shunt-release OFF -MO1

-Duration of command
d impulse at minimum
, 1 supply voltage [ ms ]

72.0

7.7 1702 1723720

65.167.2 | 675|657 | 64.2

\fDurafion of command
§ impulse at rated supply
Ffvoltage [ms ]

67.5

68.4 | 68.4 | 69.3 | 69.6

47.7 1 486 1 48.9 1 48.3 1 489

| }| Duration of command
é impulse at maximum
;} supply voltage fms ]

72.6

70517141705 | 68.1

48.6 { 49.5 | 471 | 471 | 49.2

i

. k) Resistance of the main conductors:

tMeasuring points:




Contact resistance measured during the 5 x 0O operations at the minimum supply voltagg of the

& coils:

':% Wﬂg L1 L2 L3
2| .. points HQ HQ pQ
£ 9.2 15.1 | 15.2 | 15.4

8 Contact resistance measured during the 5 x CO operations at the rated supply voltage of the coils:
T Measuring | L1 L2 L3
points L Q) HL®

1-2 15.1 16.2 | 154

Contact resistance measured during the 5 x CO operations at the maximum supply voltage of the
is coils: '
% [ Measuring | L1 L2 L3
points [${@] 19 pea
1-2 15.1 15.2 15.3

1) Time-fravel chart with opening and closing speed: See diagram 1.1 and 1.2

Speed in [mfs], Ua=220VDC Vo1 | Voo Ve
5 atU=10xUa P12 1241 1.45 0.91
 The deviations from the measured mechanical time travel charts are in the allowable limits of the

Vo1  opening speed considered 8.256 mm after the separation In the main contacts of phase L2.
3 Vo2 opening spesd considered between 1.65 and 8.25 mm afier the separation in the main contacts of phase L2,
Ve ¢losing speed considered 3.3 mm before the touching in the main contacts of phase L2,

m) Other important characteristics:

= Contact travel:

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

Cont.-travel [mm] 11.2 1.2 11.2

Contact-spring

travel [mm] 33 3.3 3.5
Check of vacuum of interrupters:
80 kv DC ok

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

Ambient atmospheric conditions:

Date: 28" April 2003, ambient air femperature: approx. 23°C
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- Measuring point: Insulated coupling rod in phase L2

~ Operating speed measured: Vo =0.91 m/s at U= 1.0 x Ua
For the speed calculation, an enlarged similar triangle was used in order to increase the accuracy
of the travel and time measurement. Sl
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\ piagram 1.2: Measurement of the operatmg ‘speed before the mechanical endurance test
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Measuring point: Insulated coupling rod in phase L2

Operating speed measured: Voy = 1.24 m/s, Voo = 1.45 mis at U= 1.0x Ua
For the speed calculation, an enlarged similar triangle was used in order to increase the acguracy
of the travel and time measurement. S R
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i1t aJb) Opening and closing time:

{Operating time [ms] . fo1 (opening) fc (closing)
{Ua=220V DG UV 0.7x [1.0x [1.1x [0.85 [1.0x% [1.1x
Ua Ua Ua X Ua |Us Ua
Number of operations; 2 000 tims] | 62,1 | 47.1 | 44.7 | 68.4 | 64.5 | 62.4
Number of operations; 4 000 tImsl | 62.7 | 47.4 | 447 | 60.0 | 64.2 B2.4
Number of operations: 6 000 t{ms] | 63.0 | 47.7 | 450 | 69.6 | 65.1 | 62.7
Number of operations: 8 000 t{ms] | 830 | 47.7 | 45.0 | 69.3 | 64.8 | 604

3 measured to <2 ms,

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

e) Charging time of the motorized operating mechanism:

3

charging time after O-C operation [5]

Motor voltage U=085xUa | U=10xUsz U=11xUa
Ua=220VDC =187V DC =220V DC =242V DC
Number of operations: 2 000 4.01 310 2.97
Number of operations: 4 000 4.21 8.30 3.00
Number of operations: 6 000 8.73 3.89 3.21
Number of operations: 8 000 4.92 3.62 .11
m) Other important characteristics - contact travel:
5 | Contact travel in L2 Total Travel
[mm]
L 14.4
Number of operations: 2 000
Number of operations: 4 000 14.3
Number of operations: 6 000 14.2
Number of operations: 8 000 4.2
I} Time-travel chart with opening and closing speed:
2 |Speedinimis] atUa=220VDC |2 Vos Voz Ve
; . (8.25mm) | (6.60 mm) {3.30 mmj
Number of operations: 2 000 1.19 149 0.88
Number of operations: 4 000 1.13 142 0.84
Number of Operations: 6 000 1.12 1.38 0.85
Number of operations: 8 000 1.10 1.38 0.89

1 The deviations from the measured mechanic
reference mechanical travel characteristics.

F

al time travel charts are in the allowable lin}its_igf the ./
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afb) Opening and closing time:

Ua =220V DC

Operating time {ms]

measured during the 5 x CO operations

- at the minimum supply voltage

- at the rated supply voltage

- at the maximum supply voltage

e

. Number of operations: counter: 10024

Results of measurements after the mechanical endurance test

to {opening) tc (closing)
UM 0.7x [10x 1M1 1x [0.85x|[1.0x {1.1x
Ua Ua Ua ta Ua Ua
83.3 | 47.4 | 45.0 | 68.7 | 64.2 | 62.1
63.3| 474|453 ] 69.0 | 64.5 | 62.7
At[ms] | 624 | 47.1 | 450} 69.0 | 64.5 62.4
G3.0 1474|450 684 | 64.5 | 2.7
83.0 | 477 1 45.0 | 69,3 | 64.5 | 62.1

& d) Time spread between the breaker poles:
L i

The time spread between the breaker péles on closing and on opening of the circujt-breaker was

3 measured to <2 ms.

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

| Rated voltage: Ua = 220 V DC

! Measured values;

' Measured during the 5 x CO operations
i - atthe minimum supply voltage

4 - atthe rated supply voltage

§ - atthe maximum supply voltage

|| motor voltage charging time current consumption | power consumption
3 after O-C operation TA] [W]
1T=0%%ua

il=187vpe | |396]420 4.55(4.5810.98 | 1.04[1.05 | 1.06 [ 1.10] 183 | 194 | 196 | 198 | 206
FJU=10xVa

=220V DC 3.50]3.46 34013.32(1.4211.07711.0571.05|1.007 246 | 235 | 231 | 231 | 220
[U=1.1xUa

=247y pe  |291]288 2.872.90{1.04 [1.05]1.05|1.05| 1.04| 252 | 254 | 254 | 254 | 252
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Measuring points:

4 k) Resistance of the main conductors:

Report No.: 0316 Ra 18
g) Consumption’of the tripping devices: -
Measured during the 5 x CO operations
. at the minimum supply voltage -
at the rated supply voltage
- atthe maximum supply voltage
Shunt-release ON -MC Shunt-release OFF -M0O1
Rated operating " 220V DC 220V DG
voltage U, :
& [Current at minimum '
supply voltage [ A ] 0.68 ‘5.1.6.8 0.68 | 0.68 | 0.68 | 0.52 | 0.48 | 0.52 | 0.52 | 0.52
| Cutrrent 28 1ated SUPPY | 4 | 64 | 0.84 | 0.84 | 0.84 | 0.68 | 0.68 | 0.68 | 0.68 | 068
voltage [A ]
Current at maximum i
supply voltage [ A 0.96 | 0.92 }0.92 0.92 [ 0.92 0.76 1 076 | 0.76 { 0.76 | 0.76
h} Duration of closing and opening command impulse:
é
Measured during the 5 x CO operations
- at the minimum supply voltage
- at the rated supply voltage
- at the maximum supply voltage
Shunt-release ON -MC Shunt-release OFF -101
Duration of command
impulse at minimum 726 (72917171726 | 729|621 633615627 |63.0
supply voltage [ ms ]
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
voltage [ ms |
Duration of command :
impulse at maximum ©5.7 | 69.3 | 69.0 | 69.3 1 69.0 | 51.0 | 51.0 | 50.7 | 51.0 | 51.0
supply voltage fms ]




Sheet; 18

i [Measuring | L1 | L2 | L3
: points 12 pQ PG
412 16.3 | 153 | 157

.'. Lo e

contact resistance measured during the 5 x CO operations at the rated supply voltage of the coils:
: [“Measuring | L1 i2 L3

points L [9] (9] He
| 1-2 153 | 15.3 | 158

Contact resistance measured during the 5§ x CO operations at the maximum supbly voltage of the
coils: '
Measuring | L1 L2 L3 -
& | points po 119) uq |
S 1-2 153 | 163 | 157

=

Eic

20 Time-trg\?el chart with opening and closing speed: See diagram 2.1 and 2.2

Speed in [m/s]; Ua =220V DC Vo1 | Voz Ve
atU=1.0xUa [ 12 1421421 0.89

The deviations from the measured mechanical time travel charts are in the allowable limits of the
reference mechanical travel characteristics.

i
Voi:  opening speed considered 8.25 mm after the separation in the main contacts of phase L.2.

£ Vo2:  opening 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 L2.
m) Other important characteristics:
§  « Contact travel:
§ L] 12 L3
Total Travel [mm] | 14.2 | 142 14.3
1
Cont.-travel [mm] 11.8 11.3 11.2
Contact-spring
| travel [mm] 24 | 29 | 34
f = Check of vacuum of interrupters:
?i 60 kV DG ok
& = Verification of the rated operating sequence:

0-0.3s5-CO-3min-CO at rated voitage ok
«  Ambient atmospheric conditions:
Date: 21 May 2003, ambient air temperature: approx. 22.5°C
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Measuring pomt Insuiated coupllng rod in phase L2

Operating speed measured: Vo = 0.89 m/s at U= 1.0x Ua
* For the speed calculation, an enlarged similar triangle was used in order to i increase. the acdiracy

of the travel T} € measurement. : T
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Measuring point: Insulated coupling rod in phase L2
Operating speed measured: Vo; = 1.12 mfs, Vo = 142 mfs at U = 1.0 x Ua
For the speed calculation, an enlarged similar triangle was used in order to increasé. the acgliracy
of the travel and time measurement.
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of the measurements before and after the test program

;?;‘:rhe reference mechanical trave! characteristic was recorded at the rated supply voltage before the
+ .. gendurance test. All measured travel-curves fall within the limits of the two envelope curves which
P %haracterize the allowable deviations from the reference curve.

;%H characteristics measured before and after the test program do not show Unaceceptable variations.

perated only on command and did not operate without command.

i

s

r

e M 1 1 e

P

268




¥

é‘restjob no.:

&

:;;%Object tested:

%Date of test:
fj

Measuring Instrument Record

GESELLSCHAFT FUR ELEKTRISCHE HOCHLExSTUNG[sP

940
VD4 17.12.32

28" April — 215 May 2003

Test report: PEHLA 0316Ra

%'_Test operator: Piglas/Schétiler

alnstrument Ident.-no. Measuring Remarks

Microohmmeter ELK 001141 1] 20u82 / 200uQ Resistance measurement
MQO2A 50
Tresistive travel pick-up |ELK 001124 *[5 kQ Travel time measurement
g_lype lino pot Ts 50 502

oM 7100 & ELK 000467 |22 V/ fult scale

Transient memory © | 50usfword,

channel 4 ( 12 bit)

KEW-3063 ELK 000462 |0.25 V/em-vernier
%Multi—pen 10 cm/min, channel 4

1

Slide caliper rule LAE 002162 |0 -300 mm ,

;’Shunt 1A/150mV ELK 000435 |1A/150mV Current measurement (MCAMQO1)
; * .
f{)M 7100 ELK 000467 |420/0.2 V/full scale Operating time measurement,
Transient memory 50 psec/word/10ms/word

) channel 1, 2, 3,8

(8 bit)

YEW-3063 ELK 000482 |Channel 1, 2, 3, 8,

Muiti-pen 0.25/1 Vicm-callvernier

' 10 cm/min

Electronic time clock  jELK 001231 | 0-100s Charging time measurement
HUnigor 6E ELK 000389 |1A Motor current measurement
%‘lidar—Vacuum— NRU 000028 | 40/60kV DC Vacuum-Checker-Test
LChecker-Test device :

-——3BC MA 5D ELK 000362 |300VDC - Voltage measurement

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

;—
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B document. Copying the Jover,

PEHILQ

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circuil-Testing Ligison {STL)

Test Report

Report No.! 0231Ra Copy 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 VG4S,

Manufacturer:
Circult-breaker: ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 - 24044 Dalmine {BG), ltaly

Pole parts inclusive
vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33, 40472 Ralingen,

Germany
Client: ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 — 24044 Daimine (BG), ltaly
Testing station: PEHLA-Testing Laboratory Ratingen
Date of test: 18" December 2002

Applied test specifications:

The tests have been carried out in accordance with the client's instructions.

Test procedure and lest paramelers were based on:

IEC 62271-100/2001-05, Clauses 6.106.1, 6.106.2, 6.108.3, 6.106 .4, 6.106.5, 6.108.3

STL-Guide to IEC 60056: 4™ Edition: 1987, Amendment Slip No. 2

Tests performed:

Rasic shori-circuit test-duties T10 — T100 and double earth fault breaking test.

Mo-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 tests.
Measurement of the time-travel characteristic before and after the tests.

For further detalls see sheet no. 3.

Test resuits:
The vacuum circuil-breaker passed the mentioned tests successfully.

GESELLSCHAFT FOR ELEKTRISCHE

St oy HOCHLEISTUNGSPROFUNGEN
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27 B Technical Commiltes

Mannfieim, 27° March 2005 R ) / 7 r.
N A8 gl

e Deautscher .
B -0 Akkreditierungs
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The tesl resuits refate only 1p

EHLA it is not allowed to make reproduction in extracts of this

Without a written permission ol
eet accompanied by sheet 2 and the sheets mentioned here is

an excaplion.
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o

Accreditation :
The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for

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

Under reference to DIN EN ISO/IEC 17025 PEHLA states the following:

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

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

STL-Member

PEHLA is foundation-member of the Short-Circuit Tesling Liaison (STL) which has been founded in March 1969.

STL is a forum for the intemational co-operation of the testing organisations with the further full members ASTA (GB),

CESI (1), ESEF (F), KEMA (NL), SATS (N, S, AIR) and STLNA {USA). In the Framework of EC, STL has been -
recognised in 1992 by EOTC as agreement group. (

PEHLA-Dacuments

A Cerificate

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

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

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien
{PEHLA Guides) and/or clients instructions.

Similarly, this test report contains all test results, details of the conditions under which the tests were carried out, also
detaifs relating to the behaviour of the equipment during test, and its condition after ihe tests.

Addresses:

Office: PEHLA-Geschiftsstelle
Hallenweg 40
68219 Mannheim, Germany

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

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

Client; ABB T&D SpA, Divisiong SACE T.M.S.
Via Friuli, 4

24044 Dalmine (BG), ltaly

4
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Tests performed:
Basic short-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-
circuited and earthed.

T10: 3.39kAat187kV/3.46kAat17.5kV/3.41kAat18.7kV/3.43kAat17.8kV
(10 % ls 0-0.35-CO-3min-CO-5min-CO}.

T30: 969kAat18.8kV/9.81kAat 18.7kV/9.83kAat19.1kV
(30 % s 0-0.35-CO-3min-CO).

T60: 191 kAati8.0KV/18.7kAat 17.7 kV/18.7 kAat 18.0kV/19.2 kA at 18.2 kV
(60 % 1. 0-0.35-CO-3min-CO-8min-CO).

T100s; 32.6 kAat 186 kV/32.0kAat 17.6 kV/31.6 kKAat 19.5 kV
(100% [g ©-0.3 s-CO-3min-CO). -

T100a: 33.3 KA (30.3%0c-comp.) @t 19.2 KV / 33.1 KA (27.9%pc-comp.) &t 19.4 KV /
33.0 KA (26.7%p0-comp ) @t 19.2 KV 7 33.1 KA (28.8%bc.comp.) 8t 18.7 KV
(100% ls Oasym/Oasym/OasymfOasym)-

Double earth fault breaking test: 28.8 kA at 18.5 kV

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 tests.
Measurement of the time-travel characteristic before and after the tests.
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Report No.:

Test Object:
Type:

Manufacturer:
Circuit-breaker:

IPEHLA
L

0231Ra

Technical Data of Test Object

Switching Device — Circuit-Breaker
Ratings assigned by the manufacturer

Vacuum circuit-breaker
VD4.17.12.32

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

Serial-No.:
Drawing No.:

Vacuum interrupter:

Drawing No.:

Germany

AC00043879
see sheet 7

see sheet 7

Rated voltage

Rated lightning impulse withstand voltage

Rated switching impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency

Rated normal current

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking current at 17.5 kV
D.C. component
Rated short-circuit making current at 17.5 kV
Rated transient recovery voltage:
Peak value
Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Number of poles
Number of units per pole
Rated opening time
Rated closing time
Rated voltage of trip coil
Rated voltage of closing coil
Rated supply voltage
Rated frequency of supply voltage

Essential characterisfics:

Motor Drive Type 701 921/804, Serial No. CA6DC L02 D (EL1)

Date of recelpt of test object: 11" November 2002

Type: VG4S L1: No. 3690, L2: No. 3559, L3: No. 5133

17.5

1.5

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRU?A

Year of manufacture:

kv
kVius

0-0.35-CO-3min-CO

vacuum

3

i

z 45
approx. 60
220

220

220

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

Sheet:

y

ABB T&D SpA, Divisione Sace T.M.S, Via Friuli, 4 — 24044 Dalmine (BG), italy

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.
Drawing-No. Revision | Title Additional remarks
TN. 7405 M5234 | VACUUM CIRCUIT BREAKER TYPE Included in this Test Report
VD4 12-17.5kV 630-1260A
. GCE7003879R0131 |00 pole complete VD4P 12kV 1250A 31,5kA |Included in this Test Report =
510807 50535 OPERATING MECHANISM ASSEMBLY | Included in this Test Report (
510664 50535 CLOSING SPRINGS ASSEMBLY -
Parts list -
510564 Ass, molle di ch. com. EL1 -
510507 Assieme commando EL1 -
GCE7003978R0131 Pol vst, 40,7 3150N H205 12/171231 VG4S -
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Technical Data of Test Circuits
Test Basic Short-Circuit Test-Duty T60 7100
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 @ <@.15 50.15
Earthing Generator / System earthed via 5 kQ earthed via 5 k2
conditions Transformer not earthed not earthed
Short-circuit point earthed eatthed
Short-circuit breaking current kA 18.9 31.5
Test frequency 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, kv 32.0 37.3 30.0 29.6
Time tp or t3 us|  31.0 36.0 71.0 64.0
Time delay us - - - -
Rate-of-rise uy ftyoru. f ts kViug 1.04 1.04 0.42 0.46
Voltage uy kV - - - -
Time t, us - - - -
First peak u,_ kV - - - -
Time t, us - - - -
Rate of rise u /t kV/us - - - -
Surge impedance 7, Q - - - -
Time Delay ty us - - - _
Crest value uy kV - - - -
Crest value u, kv - - - -
Voltage measurements - Dividers - Dividers
- 4.5 MG/ - 4.58Ma/
10kQ 10k
Current measurements - Shunts - Shunts
- 37.8 pQ - 37.6 uQ

Remarks: -
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Technical Data of Test Circuits
Test Basic Short-Circuit Test T10 T30
Test No. 0231Ra 25-27 28 - 31
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 © <0.15 £0.15
Earthing Generator / System earthed via 5 k(2 earihed via b kQ
conditions Transformer not earthed not earthed
Short-circuit point earthed earthed
Short-circuit breaking current kA 3.145 9.45
Test frequency Hz - -
Crest value of injected current kA - -
Corresponding fest frequency Hz - -
Transient Recovery Voltage required actual required actual
values values values values
TRV peak value u, kv 32.0 35.0 32.0 354
Time t, or ts ps| 5.0 56.5 * 16.0 490
‘Time delay 4 ps - - - -
Rate-of-rise Uy /tyoru, / 3 KV/us 2.14 0.62 2.14 0.72
Voltage uy kv - - - -
Time {4 us - - - -
First peak u,_ kV - - - -
Time t, us - - - -
Rate of rise u./ty kV/us - - - -
Surge impedance £, Q - - - -
Time Delay ta Us - - - -
Crest value Uy kv - - - -
Crest value Ug kv - - - -
Voltage measurements - Dividers - Dividers
- 4.5 MQ/ - 45MQ/
10 kQ 10 kQ
Current measurements - Shunts - Shunts
- 37.6 0 - 37.6 uQ

Remarks:

+7  Due to limitations of the test plant, the length of time t; of the TRV is greater than the rated value.

282



PEMLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNG

Report No.:  0231Ra

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 ‘ oS @ £0.15 -
Earthing Generator / System earthed via 5 kQ2 -
conditions Transformer not earthed -
Shert-circuit point earthed -
Short-circuit breaking current kA 274 -
Test frequency 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, KV 346 3441 - -
Time torty us 81.9 77.5 - -
Time delay i, us - - - -
Rate-of-rise uy /b or ug /5 KVius 0.42 0.44 - -
Voiltageuy - . kv - - - -
Time t us - - - -
First peak 1 kV - - - -
Time t, 1S - - - -
Rate of rise u/t; kvius - - - -
Surge impedance Z; Q - - - -
Time Delay {4 us - - - -
Crest value uy KV - - - -
Crest value u, KV - - - -
Voltage measurements - Dividers - -
: 4.5 MQ/ - -
10 kQ
Current measurements - Shunts - -
- 37.6 uQ2 - -
Remarks: -
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Principle Diagram of Three-phase Test Circuits
Basic Short-circuit Test-Duties T10 - T100

Generator

Master Breaker

2

Make Switch

Inductance

Resistor
Transformer

Shunts

: Voltage
) Dividers
%\ | TestObject
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Principle Diagram of Single-phase Test Circuit

Generator

Master Breaker

Make Switch (

Inductance
Resistor
Transformer
Shunts _

Voﬂage
Diuiders

Test Object
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i
X

285




GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGS

/. PEHLA

Report No.:  0231Ra

Short-Circuit Making and Breaking Tests
Circuit-breaker
Test duty: T60
Date of test: 19" December 2002
Condition of test object before test: Factory new.

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

Connections to test object:

Arc extinguishing medium: Vacuum
Test No. PEHLA 0231Ra- : 06 | o7 | o8
Operaling sequence i 0 - 0.3s —~ CO - 3min— CO — 8min - CO
Applied voltage kv - 18.4 17.4 18.4
Short-circuit making current L1 - 443 34.1 35.2
kA [L2 - 32.9 46.5 47.4
L3 - 49.6 50.7 52.2
Short-circuit L1 19.1 18.5 18.4 18.9
breaking current Short-circuit current | kA (L2 18.0 19.0 18.9 19.4
L3 19.3 18.6 18.8 19.3
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 i0.6 10.2 10.4 10.6
L3 104 10.3 10.4 10.4
Average value (phase-to-phase) V| - 18.0 17.7 18.0 18.2
Transient Recovery Voltage (TRV), - - - -
first-pole-to-clear KV 31.8 313 38.3 28.8
Arcing time L1 2.1 7.0 24 1.8
ms |L2 46 2.0 7.2 7.0
L3 9.3 6.8 7.0 6.8
Closing time ns| - 62.9 65.3 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

r closed and cleared N: Negative, breaker failed

Remarks:

PEHLA 0231Ra/f 01: Current calibration

PEHLA 0231Ra f 02: No-load operation

PEHLA 0231Ra f 03: Voltage calibration

PEHLA 0231Ra /04 and 05:  Tests with reduced values

PEHLA 0231Ra/ 06 1o 08: The operating devices are supplied at their minimum voltage.

Condition of test object after test: Circuit-breaker without functional or visible change.
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Test no. ~
PEHLA 0231Ra/ 06
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Test no.
PEHLA 0231Ra /06
Transient Recovery Voltage, First O
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