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Transformatory pro mereni zbytkového proudu

Kabelove proudove transformatory KOLMA_ a KOLA_ slouzl

k méfeni souctu 3-fazovych proudd v 3-fazovem kabelu,

Za normalnich provoznich podminek je tento soucet nulowy.

V pfipadé zemniho spojeni je roven poruchovemu zemnimu proudu
a odpovidajicimu toku proudu v sekundarmim vinuti,

Tyto typy transforméatort se pouZivajl spolecné se stalickymi relé
zemnine spojeni a kromé méfeni zbytkowych proudd je lze pouZit
napfiklad pro upozoméni na zemni spojeni nebo pro jeho lokalizaci,
Jako primami vedic slouzi pfipojnice nebo kabel.

JdK VI avne tral T iy KO )
Transformator pro relé zemniho spojeni se wybira po
a konstrukce transformatoru.

Pocet zavitll sekundarniho vinuti u typl KOLMA 068 AT a KOLMA
06 D1 se voli podle hodnoty nastaveni relé a poruchoveno zemniho
proudu nebo pozadovaného pomeéru proudd. Spravnou funkci
ochrany proti zemnimu spojeni u typl KOLMA 06 A1 a KOLMA 06
D1 Ize také snadno ovérit pomoci zkusebniho vinutl transformatoru
(svorky P1x - P2x). Zkusebni vinuti je dimenzovano na maximalni
trvaly proud 6 A.

dle velikosti okna

Typ Pramer ; Konstrukce : Hmotnost
:okna [mm] £ kgl
KOLMA OB A1 - 90 Kruhové jadro, sekundar 7.0

KOLMA 06 D1

KOLMA 06 D2
KOLAOB B2

KOLA 06 D2
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0,72 kv (1
3 KV (IEC 80044-1)

50 Hz (80 Hz)

Jmenovite napéti

Zkusebni napéti izolace 50 Hz 1 min

Kmitodet

J.rnc-{“ovi.tg;- tépein\} pmuc. 1.2 X [
Kratkodoby vydrzny proud |y, 1 8 80 x |, @
mamicky vydrzny proud |y, ST

Sekundarni svorky pro vodié 6 mm?
+40 °C

Rozsah provozni teploty ~25 i
IEC 60044-1

Soulad s nomami

" zolacni hladina primarnifio
2 je typovd zke

uréLije maximalni provozni e

Primarnim vinutim kabelowych proudovych transformator vnitiniho
typu je bud kabel nebo pfipojnice s izolaci na pouzite napéti,
Sekundami vinuti a kruhové Zelezné jadro je zalito v pryskyfici,

coz zajistuje dobré elekirické a mechanické viastnosti,

Transformatory typu KOLMA se musi instalovat pfed zapojenim
kabelll a kabelovych koncovek.

U typl KOLA 08 B2 a KOLA 06 D2 mize byt kruhove jadro otevieno
a transformator nainstalovan | v pripadé jiz zapojeného kabelu.

Obé poloviny kruhového jadra jsou sesroubovany Styfmi Erouby,
které slouzi i k jejich zavedeni do spravne polohy. Sekundami vinuti
ie rozlozeno na obou polovinach jadra. Obé &asti vinutl jsou spojeny
dvéma spojovacimi prvky.

Kabelové proudové transformatory jsou upevnény bud pomoci
upevhovaci poadlozky, nebo pomoci matek zalitych do ramu
transformatoru. Pfi montazi transformatoru je nutno eliminovat Gcinek



proudu na kovove armature nebo v ochrannéem vodici,

Paokud kovova armatura nebo ochranny vodic vedou skrz
transformator, musi byt opacnym smérem skiz transformator veden
uzemnovach vodic. Uzemfovaci vodic mezi kabelovou svorkovnici

a transformatorem nesmi byt pripojen k vodivym Sastem a kovova
kabelova svorkovnice musi byt izolovana od nosnych konstrukel,

U transformétort s volitelnym pfevodovym pomérem nesmi doiit ke
zkratu nezapojenych svorek sekundamino vinuti a zkusebniho vinuti,

KOLMA 06 A1
KOLMA 06 D1

KOLMA 06
KOLMA 06
KOLMA 06
KOLA 06
KOLA 06

A2

D2
B2
D2

Cable
P1 P2 /
10 | 20 70 50 | 20
-
S1 82 S3 54 S5 Pix P2x
i Test winding
Cable —_
P1 P2
100
31 52
men Fidt

Proudovy

Sekundarni Zatéz/VA Typ
pomér [A] svorky | KOLMA 06 A1: KOLMA 06 D1
50/1 S4-85: 1,0 0.5
701 S3-84 2,0 1.0
1001 S1-84 2,51 2,0
150/1 1 : 50 1.0
50/5 i 1,0 05
100/5 82 25 15
150/5 s1 40 3.0
250/5 s4 fibis 5,0
350/5 83 10,0 7.5
e e = i
600/5 S3-85 20 15
750/5 S1-85! 20! 15

Oteviratelné transformatory zbytkového proudu, typ (KOLA 06 B2),
v sadé s upevnovaci podlozkou KOLMA-ZK 1 a krytem svorek

KOK-ZAX 14.
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Tabulka 4. Standardni technické parametry typu KOLMA_a KOLA_

Typ Primarni:  Sekundarni Trida Zatéz Rozméry

proud [A] proud [A] presnosti [A] ; [VA] vnitini [mm] | vnéj$i [mm] vyska [mm]
KOLMA 06 A2 100 1 10P10 2 58 140 65
KOLMA 06 B2 100 1 10RP10 2 100 196 65
KOLMAOBD2 . 100 i) S 10P10 2 180 270 80
KOLA 06 B2 50 1 10P10 0.5 100_: 228 85
KOLA 06 B2 100 1 10P10 2 TOO;E 228 B85
KOLA 08 B2 200 1 10P10 4 100% 228 85
KOLA 06 B2 200 5 10P10 4 100 228 85
KOLA 06 B2 400 5 5P10 5 100 228 85
KOLA 06 B2 500 5 5P20 2.5 100f 228 85
KOLA 06 B2 6001 1 10P10 2 1{}0':5 228 85
KOLA 06 B2 1 250 1 5P20 5 1DO§ 228 85
KOLA 06 B2 1 500 1 5P10 2.5 IOO: 228 85
KOLA 06 B2 1 600 6 1 20 1001 228 85
KOLA 06 D2 50 1 10P10 0,5 180; 315 B85
KOLA 06 D2 100 1 10P10 2 180 315 85
KOLA 06 D2 160 1 10P10 2 180% 3158 B85
KOLA 06 D2 200 1 10P10 & IEE\D_é 315 85
KOLA 06 D2 200 5 10F10 2 180 315 85
KOLA 06 D2 300 1 10P10 5 180 3156 86
KOLA 06 D2 400 1 10P10 5 180 215 85
KOLA 06 D2 400 5 5P10 (o] 180§ 315 85
KOLA 06 D2 1 000 1 5P10 10 180? 315 85
KOLA 06 D2 1 800 '] 1 20 180 315 85
KOLA 06 J2 50 1 10RP10 0.5 300 x 497 410 % 610 a0
KOLA 06 J2 100 1 10RP10 1 300)(49?: 410 % 610 g0
KOLA 06 J2 1 250?: 1 SR20 5 300 x 497 410 x 610 a0
KOLA 06 J2 1250 5 10P10! 1 300 x 497 - 410 x 610 90

Y piipadé poZzadavkd na jiné elektrické parametry, nez jsou uvedeny v tabulkach, se prosim cbratte na nage prodejni cddéleni,

Tabulka 5. Vybér prisluSenstvi pro transformatory KOLMA _a KOLA

Popis pfislusenstvi Typ Urcéeno pro pouZiti s
transformatorem
Upevnovaci podiozka KOLMA-ZK 1 KOLMA 06 A1

Upeviovaci podlozka

KOLMA-ZK 1

KOLMA-ZK 1

KOLMA-ZK 1

KOLMA-ZK 2

Upevriovaci podiozka

KOK-ZAX 14

Kryt avorek sekundaru

Kryt avorek sekundaru

KOLA 06 D2

Zaruka

Zaruka je poskytovana po dobu dvou let ode dne zahajeni provozu
transformatoru. Maximalné viak po dobu tfi et od zakoupeni, Zaruka
se tyka pouze wyrobnich vad a nevztahuje se na zavady vznikle

v disledku:

& Kabelové proudové transformatory

- nevhodné dopravy

- nespravného skladovani

- nedodrzeni pokyn( béhem montéze a provozu

- nespravneho vwhéru transformatoru pro danou elektrickou
soustavu.

Objednaci udaje

Objednavka by méla cbsahovat nasledujici Udaje:

- typ proudového transformatoru

— jmenovity primami proud/jmenavity sekundami proud [A/A]
— jmenavitou zaté7 a tfidu presnosti pro kazdé vinuti [VA]

— kratkodoby tepelny proud ky,

- nomu

— mnozstvi

Priklad objednavky
KOLA 06 B2; 100/1 A/A; 2 VA; 10P10; ly, = 60xl,,/1s; IEC
60044-1; 12 ks,



Celkové rozméry

KOLMA 06 A1 KOLMA 06 A2, B2 KOLMA 06 D1, D2
ri:l.h__M 8 ) . /Mﬁ 25 80
5§ | _, E:2
“““““ =T _319 L r'ﬁ
- 335
® P S e e
65 L koLma-ZK:1 140
o 18 % |
! B 15 B
ot A== (s 0 B vl
| 1'90 \_KOLMA-ZK2
270
o
- - 78
8]
Typ Rozméry [mm]
i Ai B! C€i D
KOLMA 08 A2 i BBI 177 196 140
KOLA 06 B2 KOLA 06 D2 KOLA 06 J2

- S S P gl: _‘8
52
KOLMA-ZK1

=T L
vorld 1o
SIB EET
228
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Kabelové proudové transformatory vnitrni

Proudove transformatory KOKM_ jsou urceny pro méfeni fazowych
proudd. Jako primarmi vodi¢ slouzi pripoinice nebo kabel. Proudové
transformatory série KOKM Ize rovnéz pouzit pro méfeni fazového
proudu pfi napétich wasich nez 0,72 kV (u KOKM 08) nebo 1,2 kY
(u KOKM 1), pokud izolace primamiho vodice spinuje pozadaviky
prislusnych norem pro dané provozni napéti. Sekundami vinuti a
kruhove zelezné jadro jsou zalita v pryskyfici, coz zajistuje dobré
elekirické a mechanicke viastnosti.

ChniCka dala

Typ transformatoru KOKM 06_ KOKM 1_

IEC, VDE, ANSI, E

" zolagni hladina primarnihc
A WK, |y Dro KOKM 06 |,

uréuie maximalni provozni meest
A pro KOKM 1 |,=
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Tabulka 7. Standardni parametry pro KOKM 1_

Typ Proud . Trida pfesnosti Zatéz Rozméry
primarni [A]:  sekundérni [A]: [VA]: vnitini [mm]:  vnéj$i [mm]:  vyska [mm]
KOKM 1 BC10 2001 51 5P20 | 5 42 148 100
KOKM 1 DC8 100 1 10P10! 2 60 148 80
KOKM 1 DF12 100 51 85 3 80 186 120
KOKM 1 DCB 150 iz 5P20 ; 1 60 148 60
KOKM 1 DC14 150 51 5P10: 10 60 148 140
KOKM 1 DC12 300 : 5P10 15 60 148 120
KOKM 1 DC16 400 5: 5P20 10 80 148 160
BOIM T DHITD. oo 8000, o 5 T LL54 .. B0 s 5 190
KOKM 1 EC8 100 9 5P20 1 70 148 80
KOKM 1 EF16 100 13 05 1 70 186 160
KOKM 1 EC8 150 1} 5P20 1 70 148 80
KOKM 1 EC6 200! 13 5P20 | 1 70 148 60
KOKM 1 EC16 250 11 5P10. 20 70! 148 160
KOKM 1 EH16 250 ; i 5P20 ; 20 70 200 160
KOKM 1 EC10 400 5P10 10 70, 148 100
KOKMTEFIA 400 8P20. 20 70 186, 140
KOKM 1 FCB ; 50 : 10P10: 0.5 85 148 60
KOKM 1 FC16 300 5i 5P10: 10 85 148 160
KOKM 1 FC8 600 5: 05 15 85 148 80
KOKM 1 FC12 600 5 05 50 85 148 120
KOKM 1 FC8 1000 5i 05! 50 85 148 80
KOKM 1 GF6 501 51 10P10. 0.5 90! 186 60
KOKM 1 GF8 1000 51 i 50 90 186 80
KOKM T GFE | oo 1800, 5. o 05 .. 90 90 1881 s 60
KOKM 1 HF8 50 1 10P10 ; 1 100 186 BO
KOKM 1 HF8 50 & 10P10 1 100 186 80
KOKM 1 HH16 50 10P10 5 100 200 160
KOKM 1 HF12 100+ 1 10P20 2 100 186 120
KOKM 1 HK10 150 i 5P10’ 10 100 250 100
KOKM 1 HK10 200 1i 5P10° 10 100 250 100
KOKM 1 HK10 250 5 5P20 10 100 250 100
KOKM 1 HK10 300 &i 5P20 | 10 100 250 100
KOKM 1 HK14 400 1 5P20 | 30 100 250 140
KOKM 1 HF6 400 5 10P10 5 100 186 60
KOKM 1 HF6 500 1 1 15 100 186 60
? ; 2855 i 80
200 80
200 80
200 180
200 180
200 100
200 80
2001 80
200 80
I 0 | — Ll R—— 100
1 250 80
2 250 120
5 250 200
5 270 140
5 270 80
2 270 120
1 180 270 80
5 180 270 120
2 180 270 80
.................... 100 18O RO 200
; : 5 250 450 100
100 5 10P10 5 250 340 160

Parametry zavisl na typu (vellkost]) transformatary; obecné plati, 2e &im v&tai je proudawy transformatar, tim w3l jsou technicke parametry,

\ piipadé poZadakdl na jing elekiricke parametry, ne? jsou uvedeny v tabulkéch, se prosim obrafte na nade prodejni oddélent.

Kabelové proudové transformatory 9



Objednavka by méla obsahovat nasledujicl udaje;

— typ proudovéhe transforméatoru

— jmenovity primami proud/jmenovity sekundami proud [A/A]
— jmenovitou zaté7 a tiidu pfesnosti pro kazdé vinuti [VA]

— kratkodoby tepelny proud |y,

—rozméry okna [mm]

— normul

—mnozstvi

KOKM 1 FC 8; 600/5 A/A; 10 VA; 0.5; ky, = 60xlp/15; IEC 60044-1;
Oks.

P1 P2

s1 s2 KOKM 1 NK 10

pfiklad s jednim sekundarnim vinutim: 100/1 [A/A]

m o P2
S1 S2 83
pfiklad se sekundamim vinutim s vice odboékami: 50-100/1 [A/A]

MGJ)""J)‘ l""l o P2
181 182 251 252
pfiklad s dvéma sekundarnimi vinutimi: 800/5/5 [A/A/A]

Pl1o

Zaruka je poskytovana po dobu dvou let ode dne zahajeni provozu

transformatoru. Maximalng vaak po dobu tii let od zakoupeni, Zaruka

se tyka pouze wvyrobnich vad a nevztahuje se na zavady vzniklé

v dlsledku:

- nevhodné dopravy

— nespravného skladovani

— nedodrzeni pokyntl béhem montaze a provozu

- nespravného whbéru fransformatoru pro danou elektrickou
soustavu,

10 Kabelové proudové transformatory



Tabulka 8. KOKM 1_

Vné&jsi Primér otvoru [mm] Vykres | Vyska! Celkova: Stfed otvoru
primér Al Bl DO Ei F. G: HL K/ N: RR. 8 U W x Y z ' odlitku’  wska: - vyska
[mm] 33 42 60 70 85 90 100 120 155 180 200 250 350 400 450 500 [mm]  [mm] [mm]
C 148° 60! B0 B0! 60 B0 KOKM 1_C_ 183 112

. 200-

200

)i 200

e
: 200} 200! 200 200

KOKM 1_F_

249

213

279

KOKM 1_H_

Priklad

KOKM 1

DC

10

—I_—> Sitka transformatoru

10 = 100 mm (moznosti - 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,... 30)

Vnéjsi pramér
C =148 mm

L Pramér otvoru
D =60 mm

— > Jmenovité napéti1 =1,2 kV

> Typ KOKM = vnitini pouziti
(Typ KOKU - vnéjsi pouziti)

Kabelové proudové transformatory 11



Celkové rozméry

KOKM1_C_ KOKM1_F_
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2663
21322

1

1

1

1

1

1

i P1 P2 5 Ptb—lﬁDDchPz
L] R
: 186 5
. 2 Vil i i} E : W 51 52
- ]
e 51 52 - L
KOKM 1_C__ 0 ! KOKM 1_ F
Di= 33 42 80 70 85 z 7
Di= 33 42 60 70 85 90 100
A B D E F * e B D E F oG H -
6§ 8 10 12 14 16 — & 8 10 12 14 18 —
3: 60|80|100|1§§ 1:,% 112% Note: B= &0 |an Imu 120|140 [160 i
KOKM 1_C6 without the cover = €140 11001120 KOKM 1_F8 without the cover
KOKM 1 H KOKM 1_J
| |
= A
—f@ e | o 4=
s R e
g |
E —lo o o] 9] 4
@ 1
150
246
. a0
g ot i } 113 —-r—r-—‘aj
g 3' 5 L 'Ii{ -G“'-Q- *@‘{ Midr
: == E S
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[ B‘l \_“_ 3
140 0 ~===%
18, * W asms
MEdr 13 __r_ P1 [ R |
—\ £ = iy = | a5
‘l'r Vi “i |
- sl ____1_;:;

3185
255:2
|
|
|

28823
25«2
1
|
1
i
'
i
i
1
T
i
158

P D_faacl_q P2 Sait
1200 E] 4\,
. ¢ il I
i 1
1

18,
4
=
H;}
‘ R
2
@
18
15,

270

KOKM 1 _ H _ Di= 33 42 60 70 85 90 100 120 155 |
Di= 33 42 60 70 B85 90 100 120 i ABDEFGH K N
A B D E F G H K —
8 12 14 16 18 20 22 24 26 28

30
8 0 12 b % 18 B = B0 |100 [120{140 | 160 | 180 200 |220 |240 |260 |280 (300
c= 40|60 | 80100 | 120 | 140] 150 [180 |200 |220 |240 260

ED|1DD 120 | 140 | 160 [180

B=
C= 60| 80 | 100 | 120 140
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Celkové rozméry

KOKM 1 _K_

20

B=2

3282
2752
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=
m
W

M

Di= 33 42 60 70 BS 90 100 120 155 KOKM 1 'f =
ABDEFG HEKN l
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8= 80100 [120}140 | 160 | 180 |200
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Di= 33 42 60 70 85 80 100 120 155 180 200 ROEM 1
A B D E F G H K N R 5 -
g8 10 12 14 16 18 20 22 24
B= 8ﬂ|100[|20|14{3 160] 180| 200| 220| 240
c= 40l 60 | 8o | 100/ 120l 140l 160 | 1801 200

KOKM1 L_
=) |
% o=
|
9
ol o R
80
185
& o
]
- “w
[
I |
Ll
—_———
g P Pz
2l =
= ¥ A
&
51 s2
9
2
= - i
f
| MB 570 |
KOKM 1 _L_
Di= 33 42 60 70 85 90 100 120 155 180 200 T
ABDEFGH KN R S
8 10 12 W 1B 18 20
B= ao| 100 |120 | 140 |180 | 180 |200
c= 40l 6o I 8o |00 l120 | 1400460
KOKM 1_P
|
=] I |
N Py | q} a5t
i H} I ‘ A=
o :
! - — T—
1
t
80
113
MEr M5 185
; )
. i fanv )
[ ra |
Y —— -+ o
P1
i~ == ’
[ R
| BNt |
> e S Py
b} P1 P2
5 — 0 .
51 52
)
5
g 8
340+
E%
o | f
; R
| L]
270
Di= 42 B0 70 B5 90 100 120 155 180 200 250 koM B
B D E F G H K N R S U-
8 10 12 14 16 18 20
B= ao|wo 120 | 140 | 160| 180| 200
c= 40l 60 | 80 | 1001 120l 140l 160
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Celkové rozméry

KOKM1_T_
, F
2o B 4
T
ina | mrm
ek
= e
S = |
| ES= =
- [
A% _
1
|
- | - P1 P2
0 & i 81 52
| =
DI= 85 80 100 120 155 180 200 260 350 _ KoHM 1 T
B 1 12 14 16 18 20—
g_: ggl 1793 ‘ezc? EI‘:E‘J lg(n) :gg ?O?g E\l‘?ttrfout fixing base. Fix directly to floor.
Tabulka 9.
Standardni parametry pro KOKM 06 J_ (typ s oknem) f = 50 Hz
Typ Okno : Primarni : Sekundarni Trida Zatéz
[mm] proud proud presnosti [VA]
[A] [A]
KOKM 08 J2 300x500 50 1 10P10
KOKM 08 J2 300x500 50 5. 10P10 05
KOKM 08 J2 300x500 11 10P10 2
KOKM 08 J2 300x500 5. 10P10 1
KOKM 06 J2 300x500 | 1. 10P10 2
KOKMO0BJ2 & 300x500 | 5. 10P10 1
KOKM OB J2 | 300x500 11 5P10 10
KOKMOBJ2 & 300x500 | 5 5
KOKM 08 J2 : 15
o S A -
KOKM 06 J21 & 150x500 1
KOKM OB J21 © 150x500 | 3
KOKM 06 J21 © 150x500 5
e s S Ce -
KOKM 0B J22 © 300x200 2
KOKM 0B J22 © 300x200 3
KOKM DB J22 © 300x200 30
KOKM 0B J22 © 300x200 50
T e L S e -
KOKM 0B J23 © 600x200 | 0,5
KOKM 0B J23 © 600x200 a
KOKM 06 J23 © 600x200 2
s, s ot W z
KOKM 06 J24  800x250 2
e R o B -
KOKM 06 J29 - 450x650 | 05
KOKM 06 J29 & 450x650 | : 2
KOKM 06 J29 | 450x650! 400 7.5

V pipadé pozadavk(l na jing elektrické parametry, nez jsou uvedeny v tabulkach, se prosim
obratle na nase prodejni oddélen

14 Kabelové proudové transformatory

KOKM 1_W_
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=30)50 70 190|110 J130 | 150 Without fixing base. Fix directly to floor.




80

s

113

150

13

220

260

KOKM 06 J21

=

<

5182

P1 ‘T”T‘P2

&1

(o

Celkové rozmeéry
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\{&

0oe

OLE

KOKM 06 J22

oL
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Celkové rozméry

612

|| S

KOKM 06 J24 KOKM 06 J29
m =it
185 ; M8, |M5\
o ) ' E i; |
— {E. i, (& i '
=l ! 7 : N
a5 Boor s
al @ g
i S 5
‘e )
o8
' 650°
S 720
. i + ?GD
'_gi i 2
& 250 s1s2 3] Il I
20 320 | |
I -
P1 P2
851852 } |[
sj | !
| |
i I
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Kabe

ové proudové transformatory vnitmi

KOKM 1 LH_ je vnitini, kabelovy, nizkonapéfovy proudowvy
transformator v pryskyficné izolaci. Tyto typy transformaton jsou
vhodné pro méfeni fazovych proud(. Jako primami vodic slouzi
piipojnice nebo nizkonapétowy kabel, Proudové transformatory

ze série KOKM |ze rovnéz pouzit pro méfeni fazovych proudd pfi
napétich wyssich nez 1,2 kV, pokud izolace vysokonapétového
primarmiho vodice splifuje pozadavky pfislusnych norem pro dané
pracovni napeti,

Objednavka by méla obsahovat nasledujicl Udaje:

- typ proudového transformatornu

— jmenovity primami proud/jmenavity sekundami proud [A/A]
- jmenovitou zatéz a tfidu pfesnosti pro kazdé vinuti [VA]

— kratkodoby tepelny proud |,

- nomu

— mnozstvi

KOKM 06 NN; 12 150/1 A/A, Iy, = 80X |, 1 VA T0P10 - 3 ks.

Typ ! KOKM 1 LH_
Max. pocet vinuti 1
zolaéni hlading el
MejwysEi povoleng napéti proudového trans- 1,2 kY

formatoru U,
Jmenovité zkusebni napéti izolace { 5 kY
(50 Hz, 1 min U,

=novity kmi

5

Soulad 8 normami

Kabelové proudové transformatory 17



Tabulka 11. Standardni parametry pro KOKM 1 LH_

Primarni Maximalni povolena zatéz [VA]
proud Sekundarni proud I, = 1 [A] Sekundarni proud I, = 5 [A]
lon [A] Trida méfeni Tfida ochrany Tfida méfeni Fs TFida ochrany
FS Fa Fa

0,5 1 10P10:  10P20 5P10: 5P20 0.5:@ 1 10P10 10P20§' 5P10 5P20
50 - - 2 1 0.55_ 0.5 — - 1,51 1 0.5 0.5
80 - - 21 1 051 0.5 ~i - 2 1 1 05
70 =7 - 251 1 1,51 1 — - 25 1 1.8 1
75 — - 251 1 1,51 1 — - 2:5 1.5 2 1

100 - 1.5 35! 15 35! 15 =i 15 3 15 3 1.5
: : 3.5
3.5

4.5

Na z&&tni pfani |ze dodat proudové transformétory s jinymi hodnotami sekundamiho proudu nez ve wde uvedend tabulce (napf. 4,3 A} a proudové transformétory pro kmitodet 80 Hz,

158 Kabelové proudové transformatory



Celkové rozméry

KOKM 1 LH_ verze 01 KOKM 1 LH_ verze 02

EE
|
E ' B
a
211 R e O Y
|
A | ) f E=m B ——
[——=—1T7 T . T :
180 A
200
200 T
& Lo
i
o -
9 @|Lr—i !L@—U ¢
Jr—TFz= 41__ " . =
1 1 1] ¢l gom medllot
M5 L \Mﬁ
Typ Rozméry [mm)]
KOKMTLHG
ROkMatHg
KOKM 1 LH 12
KOKM 1 LH_ verze 03
/ @9\
sacondary terminals, lenght & m, o
cable 4 mm
=
T
[ @] + +[¢]
fxiig base, Index CT Popis Kod: A B
e —— 1 TYMATB3183R0013 - CTKOKM 1LH 12. KOKM 1LH 12-v3-P2 . 120. P2
I S ;. _ skabelemaP2zkabelovéstrany. L o
TYMA183183R0012 CTKOKM 1LHO KOKM 1 LH 9-v3-P2: 90 P2
s e ] I skabolemaP2zkabelové strany: :
3] |+ 4= EE 1YMATB3183R0011 CT KOKM 1 LH &
330 ol R § kabelem a P2 z kabelove strany:
. 1YMA183183R0003 CT KOKM 1 LH 12
... SkabelemaPlzkabelovestany:
TYMA183183R0002 CTKOKM 11LH S
¢ s kabelem a P1 z kabelové strany :
TYMAT83183R000T CTKOKM 1LH 6

5 kabelem a P1 z kabelové erany;
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KOKIM 1 NJ_ je vnitini, kabelovy, nizkonapétovy proudovy
transformator v pryskyficng izolaci. Tyto typy transformator( jsou

vhodné pro méfeni fazowych proudd v nizkonapétowych rozvadédich,  pfislugnych norem pro dané pracovni napéti.
Jako primami vodic slouZi neizolovana piipojnice nebo nizkonapétowy
kabel. Proudove transformatory ze série KOKM Ize rovnéz pouzit

Tabulka 12. Technicka data

ro méfeni fazovych proudd pii napétich wyssich nez 1,2 kv, pokud
izolace vysokonapéetoveho primamiho vodice spinuje pozadavky

Typ

KOKM 1 NJ

Max., podet vinuti

Nejwyssi povolené napéti proudového
transformatoru U,

p‘;

KOKM 1 NJ 8 verze 01 Soulad s T'IOI al'ﬂl “:Cr AT\SI PN- "_N CAN

Tabulka 13. Standardni parametry pro KOKM 1 NJ

Primarni Ma:uma!nl povolona zatez [VA]
proud . Sekundaml proudmlu51 =1 [A] .............. Sekundaml proud L =5 [A] .......
lon [A] ' Trida Irl"néf.eni. Trida cn:;hram,nr . " Tida rlnér"éni . 5 Trlda ochram,nI
Fs : Fa : Fs § Fa
05 R b 10P10 ...... 10p20 ..... 5P10 s 05 .......... 1 i 10P10 10P20 i~
50 - = 3 1 : 05 § <! 2 05 05 0

.2,.55

Ma zviasini pfani lze dodat proudove transformatory s jinymi hodnotami sekundaming proudu nez ve wie uvedens tabulce (napf.
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Celkové rozméry

KOKM 1 NJ_ verze 01

KOKM 1 NJ_ verze 02

= mEEl
e g A N S SR SR E] S
g
] ]

=)
l—; ‘
105
15 215
235 235
235
235
58
¢ 1l
!_—'J m‘—“{
57 nm e
p ke
Typ Rozméry [mm]
.................. e
KOKEM 1 NJ B B0 : 30
KOKM 1 NJ @ 00 60
KOKM 1 NJ 12 120: 90
A
=
seconeary terminals. lenght 6 mm
cable 4 mm
fiwing plate
rating plate
-H“""‘-n..._‘_“
seal wire pockel PG16 . §
seraw cap for bushing PG16
5 = 15,15
i + 4
P: |
| 330
360
Index CT Popis : Kod : A B
TYMATB3182R0013 CT KOKM 1 NJ 12 8 kabelem a P2 z kabelové strany KOKM 1 NJ 12 V& P2 ‘?20; Pz
TYIMAT 8315290012 CT KOKM l NJ 3] 3 kabelem .a P2 z kabelove SLrany KCIKM NJ 9 Vd F’2 90 P2
1YMATBS 1829001 1 CT KOKM 1 NJ 6 g kabelem a P2 Z kabelove Slrany KOKM NJ {3 VJ 532 60: Pz
1YIMA 8315290003 i ("'T KOKM 1T NJ 12 s kabelern a P1 Z kabelove slrany KOKM ] NJ 12 v3-P1 i ':.20:' P
1YMATB3182R0002 CT KOKM l NJ 9 S kabelem aP1z kabelove Strany KOKM 1 NJ 9 \.fd P1 80 P1
1YMATB3182R0001 CT KOKM 1 Nd 6 S kabelem a P1 Z kabelove Slrany KOKM NJ b Vd P‘I : B0 : P1
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KOKM 1 EB_ a KOKM 1 ED_ jsou vnitini, kabelové, nizkonapetove
proudove transformatory v pryskyricng izolaci, Tyto typy
transformatord jsou vhodng pro méfeni fazovych proudd,

Jako primami vodic slouzi pfipojnice nebo kabel, Proudové

KOKM 1 EB_ verze 03

oro KOKM 1 EB

Tabulka 15. Standard

transformatory ze série KOKM Ize rovnéz pouzit pro méfeni
fazovyeh proudd pfi napétich vyisich nez 1,2 kV, pokud izolace
wysokonapétoveho primamiho vodice spinuje pozadavky prislusnych
norem pro dane pracovni napéti,

Tabulka 14. Technicka data
Typ KOKM 1 EB_, KOKM 1 ED

Max., podet vinuti : 3

440 °C
""" IEC. ANSI. PN-EN, GAN

Soulad s normami

Primarni
proud Sekundarni proud I, = 1 [A]
lon [A] Trida méreni ; Trida ochrany

FS : Fa
' 5P10

Maximalni povolena zatéz [VA]

5P20

Sekundarni proud I, = 5 [A]
Trida méfeni . Trida ochrany

Fs ; Fa

T e

0,6

6!

05

[ prani 1ze dodat proudové transformatory s Jinymi hodnotami sekunda
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Celkové rozméry

KOKM 1 EB_ verze 01

170

==

KOKM 1 EB_ verze 02

51
\ .ﬂl @ﬁ 2

——

— 1
3y
i = LI, #
- WA q

\
N

KOKM 1 EB_ verze 03

ok. 5000

77
Rating Plate _’__ =
o | Rating Plate |
&l |_onthe P2 sde |
oo o g i B
& -5m
AH o
[l R
kbl
n
B
@ © 2-%2
W5 - 1=51
e
=3
Typ F!ozmen,.r [mm]
............... A e
KOKM 1E .8 :
i s |
T 96 o

i
P

Il
Ll

KOKM 1 ED

s Il

Rating Platj — Ralmg Plate
an the P2 side
R | on_tfmsﬂ s.-c!e H &) _\
: k ; ;
o c B § ' i
ME & . i i - :
e | N _
\‘rﬁ 8 rfj| A \[ﬁ | (] [ a
| | i I | 120 | L——;——-—l
B 148
128
FaE AT
Wy Wiy -
©
) \f\’j}
©] ©
Typ Rozméry [mm]
Al B
56 80
76 100
96| 120
: 116 140
KOKM 1E ...16 136 | 160
KOKM 1E...18 156 | 180

Kabelové proudové transformatory 25



KOKM 08 NMN_ je vnitmi, kabelovy, nizkonapétovy proudovy trans- rovnéz pouzit pro méfeni fazowych proudt pii napétich wyésich nez
formator v pryskyficng izolaci. Tyto typy transformatord jsou vhodné 0,72 kY, pokud izolace vysokonapéetoveho primarnino vodice splfuje
pro méfeni fazowych proudd. Jako priméami vodié slouzi neizolované pozadavky prislugnych norem pro dané pracovni napéti,
pripoinice nebo kabel. Proudove transformatory ze série KOKM |ze

Tabulka 16. Technicka data

Typ KOKM 06 NN
Max. podet vinuti 2
e e
e e e L g

formatoru U,

Jmenovité zkusebni napéti izolace kY
{50 Hz, 1 min U,)

Soulad s normami IEC, ANSI, PN-EN, CAN
KOKM 06 NN 12
Tabulka 17. Standardni parametry pro KOKM 06 NN
Primarni Maximalni povolena zatéz [VA

proud
lon [A] " 'Tiida méreni

FS .
e

MNa zviasini prani lze dodat proudove transformatory s jinymi hodnotami sekundaming proudu nez ve wie uvedens tabulce (napf. 4,3 A) a proudoveé transformatory pro kmiteéet 80 Hz.
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Celkové rozméry

KOKM 06 NN _

|

I

|

I

|

I

|

|

|

|

I

|

I

I

!

i

|

|

I

I

|

1
310
420

I - ;

& s ]I
™2 x brass pipe 12x1,5

Typ Rozméry [mm]

KOKM 08 NN 6

KOKM 08 NN 18 ; 180
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KOKM 06 LM_ je vnitini, kabelowy, nizkonapetovy proudovy trans- pouzit pro méfeni fazovych proudd pfi napétich vyssich nez 0,72
formator v pryskyficné izolaci, Tyto typy transformatord jsou vhodng kv, pokud izolace vysokonapétoveho primamiho vodice spihuje

pro méfeni fazowych proudd. Jako primami vodic slouZi piipojnice pozadavky pfislusnych norem pro dané pracovni napéti.
nebo kabel. Proudove transformatory ze série KOKM |ze rovnéz

KOKM 06 LM

Jmenaovité zkuiebni napé
(50 Hz, 1 min U,)

Rozsah provozn

Qoledgr.orwanm T |FC ANQlP

Porovnani KOKM 06 NN_ a KOKM 06 LM _

larani parar

etry pro KOKM 06 LM

Primarni Maximalni povolena zatéz [VA]

- TR Sgi:(hndémi“brou.d IS;‘..: 1.“[.A]

Ion [A] . Tiida méreni | ' Tridaochrany | Tida méfeni Fs | Trida ochrany
: FS Fa Fa
0,5 1. 10P10: 10P20;  5P10 5P20 0,5 1. 10P10; 10P20:  5P10 5P20

35! 1,61

o
|
|
|
1
w
|
|

_I\j e
m::

=]

0

0o w
]

[ i
©

w0

w
o

[4e]
]

90

26 Kabelové proudové transformatory



Celkové rozméry

KOKM 06 LM_

280
400

15

oy

|—_—
Typ Rozméry [mm]
o 5 s
KOKM 06 LM 6 60
KOKMOSLM ............... e
e TIVE R T
KOKMOBLM BT T 55
. S
R e

.2 x brass pipe 12x1.5
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Kabelové proudové transformatory vnitri

typ KOKM (pro RMU)

KOKM 072 BA 10, CA 10 = Tyto typy vnitfnich proudowych
transformatord s kruhowym jadrem slouZi k napajeni méficich

a ochrannych zafizeni maximalnim jmenavitym napétim 0,72 kv
s jmenovitym kmitoctem 50 nebo 60 Hz. Lze je montovat dovnit?

rozvadacl, Doporucena jmenovita teplota pi pfepravé a skladovani

Tabulka 20. Elektrické parametry

téchto transformatort je v rozsahu +5°C ... +40 °C. Sekundami
obwvodly by se mély instalovat pomoci médénych vodicl o prifezu
neiméné 2,5 mm?, Schémata zapojeni pro méfeni proudu a energie
jsou na str. 30 a 31.

Typ KOKM 072 BA 10 KOKM 072 CA 10 KOKM 072 CA 10 KOKM 072 CA10: KOKM 072 CA10 KOKM 072 CA 10
Podet vinuti 2 ks. (svorky 2 ks. (svorky 1 ks. [svorky; 1 ks. (svorky 1 ks. (svorky 1 ks. (svorky
pro méfeni 50-51-82 30-31-582) : 31-32 51-52 51-52
137 zAvith (48+88)) | 1116 zavitd (391+725) 381 zévitd) 765 zavitd) 1535 zavitd)
Podetvinuti 1 ks. (svorky 1 ks. (svorky | 1 ks. [svorky Tks. [svorky! ks (svorky! 1 ks. (svorky
pra zkousku C-D 48 zavitd) C-D 3971 zavitd) C-D 50 zavitd) C-D 100 zavith) C-D 200 zavitd) C-D 400 zavit)
Jmenovita izolaéni hladina 0,72/3/- 0,72/3/- 0,72/3/- 0,72/3/- 0,72/3/- 0,72/3/-
Nejvyssi napéti pro zafizeni U,, 0,72 kY 0,72 kY 0,72 kv 0,72 ky 0,72 kY 0,72 kY
Jrmenovité vydrzng napéti pii sito- 3 kY 3 kV 3 kv 3 kV 3 kY 3 kY
vém kmitotu {r.m.s.)
Jmenovity kmitocet f, 50/60 Hz 50/60 Hz 50/60 Hz 50/80 Hz 50/60 Hz 50/60 Hz
Jmenovity primarni proud |, 144-411A 117,4 - 335 A 14,4 A 28,8 A 576 A 1152 A
Jmenovity sekundami proud ., 0,3 A 03A 0075 A 0,075 A 0,075 A 0,075 4
Zkugebni vinuti 03A 0,3 A 0,288 A 0,288 A 0,288 A 0,288”15\'
Trida presnosti s relé typu MPRB 5P30 5P30 10P8D 5PBO 5PB0D 5PBD
/WIS :
Jmenovita zatéz 0,1VA: 0,1 VA 0,1 VA 0,1 VA
Jmenovity kontnualn! tepeiny 4%, 4 Xy 0xly: 0%t 10 Xy 10 % Iy
proud leth (ext. 400%) (ext, 400%) (ext. 1000%) {ext. 1000%) (ext. 1000%) (ext. 1000%)

Jmenavity kratkodoby tepelny pro-
ud by 18
Jmenovity dynamicky proud |y,

Thida izolace

397

EC 60044

0°Ci
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Znadéeni svorek

KOKM 072 BA 10 = MPTA 96-14-90

Svorky Pomér Trida Pocet vinuti |
S0-S1 | 144/03A 5P30 48
S0-82 a108A T 5P30 | 137 (48+89)
i e e e

"G il

KOKM 072 CA 10 pro REJ 603*

Svorky Pomér Zatéz  Tiida: Pocet vinuti . .
51-S2  144/0076A 01 JoPeo: 187 S
C-D 0,288 A  zkuSebni vinutf 501 st s2 C D
KOKM 072 CA 10 pro REJ 603*
Svorky Pomér Zatéz Tiida! Poéet vinuti o s
51-52 ~28800075A 01VA_ &PE0. 381 L LR
C-D : 0288 A zkusebni vinut 100 st s2 C D
KOKM 072 CA 10 pro REJ 603*
Svorky - Pomér Zatéz: Trida Poéet vinuti - . .
§1-82 5760075A 01VAT sPEO. 765 SN .
c-D 0,288 A1  zZkusebni vinuti 200 s1 s2 C D
KOKM 072 CA 10 pro REJ 603*
Svorky - Pomér - Zatéz  Tiida Pocet vinuti - — —_—
81-82 1115,2/0,076 A O1VA: sPBO: 1635 P1 l l l J P2
400 s1 82 C D

C-D |  0288A: zkuSebnivinutii

KOKM 072 CA 10 = MPTA 96-117-737

Svorky Pomér Trida Pocet vinuti :
S0-S1 | 117,4/08A: 5P30 3911
E e e R 2 6{391¢?2‘3;
. el {}BA ..... o vmuh ........... e ot e e

*nebo jina relé od jiného wrobee nez ABB, napf, WIC
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Celkové rozméry, schéma zapojeni

Vnéjsi rozmeé 1/

Loru p

"-:aa‘,s.:'?c;s'i;u‘..-}fﬂ"'- pro pomery: 14,4/0,075 A,

124

143

&0

30 Kabelové proudové transformatory

6/0.075 A. 115.2/0.0
o/UU70 A, 119,£,U,U
. &0

‘k“ CURRENT TRANSFORMER

Type: KOKM 072 CA 10 IEC 60044-1
072131-KY fn= 500 Hz
exl, 1000% lh=20 kA, 35,  kdyn=B2.5 kA
51-82 14.4/0.075'A 0.1VA  10P80
C-D testwinding 0.288 A 50 ums
ALF only in combination with WIC1
Serial: 1YMP123RMU1234 2006

MU TEME

133

P1 | [s1]s2|c|D
p.

|

I

I

I

1

I

I

|

| 0RO N AR
| TYMP1Z3R!
I

I

I

|

]

)

I

I

|

100

18
L1 L3 L2
l 3 o051
52
2 -
C
[ | 3 oD
onfge oD
I 3 o381
052
2 c
| 3 it 4
gn/ge oD
|
—a052
_UC
57

—oF|+
flag indicator i
—oFI-
——0TC+

-,

———0230V
extrenal power source o115V
——aoN

oM —
= WIC1

low energy

115




Celkoveé rozméry, schéma zapojeni

Vnéjsi rozméry transfogpatoru pro poméry: 14,4 - 41,1/0,3 A, 117,4 - 335/0,3 A

124

80

—
[o+]

60
1
] i ] [
: ﬁ“ CURRENT TRANSFORMER :
‘ Type: KOKM 072 BA 10 IEC 60044-1 l
BT2I30- K = 501610 Hz
! extAD0%  Mhe100xPnA ts. Iy 25KHhA :
I [S0-51 144034  5P30 | ‘
S0-52 4110034 5P30
] C-D 14.4/0.3 A test winding |
! Serial: TYMP12IRMU12345 2006 !
) | ||n||n|||||||,g;%y,!|y||n|u|||||||| |
" j PTA 96-14-90 i A
a wn
8 : P1 sulsn s2|c|p|L : | F
! 80 £1 82|/1¢c|D |+ !
| l |
1 . . . 1
| i |
| o) L
« T =
_;- _‘._@_.___ i _ (1]
8 B
L1 L2 L3
oo 21
5 230V AC 2| 2
X % ﬁ 2|3
| e
52 @ 5
I 2| ©
s1
S0 E | | 2| 7
c l:: 52 @) 8
¥ P 4
— 2l 10
G s2 2| 11
D l:z s1 F @) | 12
L o @ | 13
- I i 2| 14
= @) | 15
- power @ 16
supply @ 17
230V AC @
MPRB
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-s; REJ 603

082
o C —so L3

o D

0 S1

0 82
o C —olL2

o D

o 51

0 52
o C TQU
o D

& i o S1

< ) —0 52 o E

\_\.
<}
=

——o0 TC(+)
trip coil
¥ IE_O TCH)
—1——o Bl

external input
——-—0 BI

Cislo produktu - Typ proudového transfor- | Primarni proud : Sekundarni proud

métoru | lon [A] len [A] !

TYMA183190R0002
TYMAT8318C0R0003

1YMA183190R0005

TYMA183190R0006

KOKM 072 CA 10 0,075 A

..... S sosemaan S o
KOKM 072 CA 10

pro REJ 603 -

" pro REJ 603 -
pro REJ 603 -

Cr2
CT3

CT4
_CT5

KOKM 072 CA 10

KOKM 072 BA 10 :

Priklad objednavky

KOKM 072 CA 10 (1YMA183190R0003); 57.6/0.075 A/A; 0.1 VA, BP80; ly= 20 k&/1s; IEC 80044-1; 21 ks.
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Specialni proudové transformatory vnitfni

typ KORI 072 GH 8

KORI 072 GH 8 - Nizkonapétovy pristrojovy proudovy transformétor
bez primamiho vodite, které lze namontovat na priichodku
rozvadéde pomoci viastni izolace. Transformatory tohoto typu
umozZnuji ochranu a jsou uréeny pro pouziti ve vnitfnich instalacich.
Transformatory KORIO72 GH 8 jsou obecné konstruovany s jednim
pfevodowm pomérem. Mohou viak mit | vice prevodowvych pomeért,
pokud je moznost je prepojit na sekundami strang.

Postup montaze transformétord na prichodky rozvadécino panelu
UniGear 550 je presné stanoven.

Vsechny transformatory vyhowujl pfislusné normé, 1. IEC 60044-1.

Tabulka 21. Technicka data

Typ (nizkonapétovy proudovy transformator pro VN aplikace) KORI
NejvySs napéti pro zafizeni Ui [kV] : 0,72
Nap&ti pro zkousku pi sitovém kmitosta 0 Uy (1 min) : W 3
Jmenovita izolaéni hladina V) 0,72/3/~
Jmenovity kmitodet fio: [Hz 50
Jmenovity primami proud I [A]: 1 800 a2 2 500
Jmenovity sekundami proud I A 1nebo 5
Jmenovity kratkodoby tepelny proud Iy (3 ) [kA] - 50,0
Jmenovity dynamicky proud laty © [kA] - 125,0
Tridy piesnosti : 5P20
Zater Sn: [VA] - 10, 15, 20, 25 nebo 30
Nejvyasl napét systému ' k] - 12 — 17.5 kV pfi pouZiti CT ROD

Trida hoflavosti

B

Proudové transformatory KORI 072 GH 8 jsou uréeny pro rozvadéde ABB typu Unigear 550.

Jiné parametry je nuine zkenzultovat s wrobcem a budou posouzeny individuging,

Mozné jsou | varianty umoziiujicl opstovné zapojen, ale je tfeba je posoudit individuding (na zakladé pozadavku zékaznika a dohody s wrobcem).
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Proudové transformatory
typ KOLT (pro olgjové transforma

KOLT — tento typ transformatort nema kryt a primarni vinuti,

\ provoznich podminkach slouzi priichodkavy izolator, coZ je hlavni
izolace proudového transformatory, i jako primarni vinuti. Sekundarmi
vinutl jsou rovnomeéme navinuta na obvod toroidniho jadra.

lzolace sekundamiho vinuti je zhotovena z polyesterové pasky
(torlen).

Tabulka 22. Technicka data

tory)

Proudové transformatory o hmotnosti 100 kg nebo vice jsou slozeny
z nékolika casti pro usnadnéni dopravy | montaze. Jednotlivé casti
jsou oznacCeny sériovym cislem odpovidajicim &islu na vwkonovém
gtitku a znackami pro svorky primamiho a sekundarniho vinuti,

Typ

KOLT

Rozsah primarniho proudu

Jmenaovity sekundami proud

lzolacni hladina

Rozsah jmenovitého wykonu

100 A - 15000 A

Kratkadoby vydrzny tepelny proud I (18) Al 100 X |y, max. 100 kA
Dynamicky wdrzny proud | - w 2,5 X |y, max. 250 kA
L e _ e .
e e T o
Ilax. {Jr&mér : aB ml: 'baramelrﬁ
Vika h mml max. 900 mm podle parametril
Délka wvodd D [mm] : 1 m, jing délky na prani zakaznika

Transformatory jinych rozménd a paramstrl jsou k dispozici na pozadant,
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Dostupné verze

— jednofazove

— & jednim nebo nékolika vinutimi

— 5 jednou nebo nekolika odbockami

— izolace — bavinéna paska + impregnacni lak
—bez krytu

— bez primamiho vinuti

Pouziti

Proudové transformatory typu KOLT se montujl dovniti wwkonowych
transformatord. Pracuji v olejové lézni a za mimych a tropickych
Klimatickych podmingk. Tyto proudove transformatory jsou urCeny
k napéjeni méficich a ochrannych obvod( silovych systémd
pracujicich pod jmenovitym kmitoctem 50 Hz.

Znaceni

Kazdy proudovy transformétor je opatien vykonowym Stitkermn

v souladu s normou IEC 80044-1. Hodnoty jmenovitého napéti

a jmenovitého zkusebnino napéti izolace pfi sitovem kmitoctu
(uvedeno na wkonovem stitku) se tykaji izolace sekundérmich vinuti,
Priméarni a sekundarni svorky jsou oznaceny piimo na proudovém
transformatonu,

Doprava

Béhem prepravy je nutno chranit proudové transformatory pred
vihkem a prudkymi otfesy. Proudové transformatory o hmotnosti
wy88i nez 50 kg a proudové transformétory obzviast citlivé na otresy
se prepravuji na dievénych palstach,

Montaz

P montazi proudovych transformatorl je treba dodrzovat néasledujici

pokyny:

— sekundami vinuti oznacené 151- 152 musi byt umisténo nahofe

- vSechny casti proudového transformatoru musi mit stejnou
polarizaci (znacky P1 - P2 - P1 - F2)

- whybejte se otfestim

Soulad s normami

Proudové transformatory whovuji nasledujicim normam:

IEC 680044-1

Na prani zakaznika wrabime proudové transformatory wyhovujict
normam SEV, VDE, ANSI, BS, CAN, CSA, GOST.

Zaruka

Zéruka je poskytovana po dobu dvou let ode dne zahajeni provozu

transformatoru. Maximalné vsak po dobu 1 let od zakoupeni. Zaruka

se tyka pouze wyrobnich vad a nevztahuje se na zavady vzniklé

v disledku:

- nevhodné dopravy

- nespravneho skladovani

- nedodrZeni pokynll béhem montéZe a provozu

- nespravneho vybéru fransformatoru pro danou elekirickou
soustavu.

26 Kabelové proudové transformatory

Objednavani

Objednavka musi obsahovat nasledujici udaje:

— nazev a typ proudového transformatoru

— jmenavity primarmi proud / jmenovity sekundami proud /1y, [A]

— kratkodoby tepelny proud, 1 s I, [kKA)]

— imenovity wwkon a tfidu presnosti pro kazde vinuti Sn [VA]

— mezni rozméry transformétoru (min. vnitini primé&r, max. vnéjsi
promér, max. vyska)

— délku wvodd

— nomu

— mnozstyl

Pfiklad objednavky
Typ proudového transformatoru KOLT
1200/5/1/1 A

=72 kA

[ 16 VA, tiida 0.5 FS10

Il B0 VA, trida 5P15

Il 60 VA, trida 5P20

Min. vnitfni primér A = @150 mm
Max. vnéjsl promér B = @300 mm
Max. vyska = 200 mm

Délka wwvodd 1,5 m

Norma [EC 60044-1

MnoZstvi — 9 ks,



[ 1]
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PowerCube type PB
Pre-assembled modules, enclosures and

L-frames for medium voltage switchgears




ABB PowerCube, A brick to build

your solution.
Medium voltage preassembled

units to be used as components
for primary distribution air-
insulated switchgears, from
enclosures to modules with
complete apparatus and cable
access compartments. A flexible
portfolio of solutions for panel
builders and OEMs to design
their own customized panel
configurations. Maximize your
added value, depending on the
needs and specific requirements,
with flexibility in hosting
different types of apparatus and

quenching techniques to fulfill
customer specifications.
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1.

General characteristics

PowerCube module type PB/M

General information

PowerCube modules can be used to develop and
assemble metalclad medium voltage air-insulated
switchgear with the same rated current values as
the enclosure.

The rated currents of the enclosures refer to
versions tested in ABB UniSafe switchgear.

Use of the 4000 A PB3 enclosure allows a
switchgear with the same rated current to be
made so long as a suitable fan is installed in the
rear part of the switchgear itself (consult ABB for
further details).

PowerCube units type PB are available in three

different versions: PB/M, PB/E and PB/F or PB/FL.

PB/M: complete module that also includes the
cable access cubicle, which can also be pre-engi-
neered to house the withdrawable TV compart-
ment.

PB/E: enclosure without cable access
compartment thus unable to house the
withdrawable VT which, being smaller in size, is
more flexible and suitable for creating double-
deck switchgear.

PB/F: L-frame without door and cable access
compartment thus unable to house the

PowerCube enclosure type PB/E

POWERCUBE type PB - MODULES, ENCLOSURES AND | FRAMES FOR MEDIUM VOLTAGE CIRCUIT BREAKERS AND CONTACTORS

withdrawable VT cell or truck, which, being
smaller in size, is more flexible and suitable for
creating double-deck switchgear.

PB/FL: it is a compact version of PB/F which
does not allow usage of the earthing switch
PowerCube modules are pre-assembled and
tested in the factory. They can be used to make
switchgear conforming to Standards IEC 62271-
200, IEC 62271-1.

They are available with the following
specifications:

Rated voltage (kV) .. 175 24

Rated current (A) ...4000 ...2500
Rated short-time withstand cur- ...40x3s ..31.5x3s
rent of main circuit (kA) 50x1s

The following apparatus can be installed in

PowerCube modules:

- series VD4, VM1 and VD4-G vacuum circuit
breakers

- series ConVac vacuum contactors

All the switching operations are carried out from

the front of the module/enclosure.
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Protection class

PowerCube PB/M and PB/E units can guarantee a
degree of protection IP4X according IEC 60529
from front and with door closed.

The degree of protection from top, bottom, left
and right side is dependent on complete panel
design and therefore at customer care, this is in
general applicable to PB/F and PB/FL units as are

open L-frames

Interlocks

The PowerCube module is equipped with

interlocks in order to prevent incorrect operations

that could put the operators’ safety at risk and
compromise the efficiency and reliability of the
actual equipment. These interlocks inhibit

the following operations:

- closing of the circuit-breaker unless the con-
nected or isolated positions are reached.

« rack-out of the closed circuit-breaker.

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

All

ABB S.p.A.

Electrification Products Division
Medium Voltage Products

ACCREDIA X,

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

ot the managen

ABB S.p.A. - EPDS Electrification Products
- Distribution Solutions
4-24044 Dalnine (86)

150 45001:2018

vaidfo th following scope:

(1aF 15, 28)

ACCREDIA X,

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

ARB

ABB S.p.A.

Electrification Products Division
Medium Voltage Products

24044 Daimine (86)

UNI EN IS0 14001:2004 (SO 14001:2004)

rack-in of the closed circuit-breaker

door opening if the circuit-breaker is in rack-in
position or halfway between rack-in and
isolated position.

rack-in of the circuit-breaker when the
compartment door is open

manual opening of the shutters.

Moreover, if the unit is equipped with an earthing
switch:

closing of the earthing switch if the circuit-
breaker is in rack-in position or halfway between
rack-in and isolated position

rack-in of the circuit-breaker with the

earthing switch closed.

- opening of the feeder compartment door with
the earthing switch open (PowerCube PB/M
module only)

opening of the earthing switch with the feeder
compartment door open (PowerCube PB/M
module only).

Note: some of the above mentioned interlocks are available on request or
only available for certain versions.

Quality System
Conforms to 1ISO 9001 Standards, certified by an
independent body.

Test laboratory
Conforms to ISO 45001 Standards, certified by an
independent body.

Environmental Management

System
Conforms to ISO 14001 Standards, certified by an
independent body.

Health and Safety Management

System
Conforms to ISO 45001: 2018 Standards, certified
by an independent body.
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General characteristics

—

~N oA wN

Circuit-breaker compartment

Voltage signalling device (on request - for Power-
Cube PB/M only)
Circuit-breaker/contactor/trolley

Metal shutters

Lower and upper monoblocs

Earthing switch (on request)

Door

Fan (only for PB3 size 3600 A and 4000 A and for
PB5 size 2500 A)

Feeder compartment

TV compartment (on request - for PowerCube
PB/M only)

Door
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Electrical specifications of PowerCube unit

- -
PowerCube type PB1 PB2 pB3® PB4  PB5” PB1/R” PB2/R® PB3/R”PB4/R” PB5/R® PBL/T PB2/T PBA4/T
Module width mm 600 750 1000 750 1000 600 750 1000 750 1000 600 750 750
12 kV o 5 o . . . o 5
Rated voltage 17.5 kV . . . . . . . .
24 kv . . . B .
Test Voltage 28 kv ° ° ° ° ° ° * °
atindustrial fre- 38 kv . . . . . . . .
quency 50 kv c S . . .
Impulse 75 kv o 5 o . . . o 5
withstand 95 kV . . . . . . . .
voltage 125 kv . . . . .
25 kA (3s) - . . . o
Short-time 31.5 kA(3s) - . . . .
withstand
current 40 KkA(3s) . .
50 kA(1s) . o
63 kA . . . B .
79 kA . . . . .
Peak current
100 kA . o
125 kA . . Not
630 A . . o applicable
1250 A . . o
1600 A . .
2000 A . .
Rated currents
2500 A . 0!
3150 A .
3600 A <0
4000 A <0

Electrical specifications of the earthing switch (on request)

PowerCube Module/Enclosure PB1 PB2 PB3 PB4 PB5 PB1/R PB2/R PB3/R PB4/R PB5/R PB1/T PB2/T PB4/T
Module width mm 600 750 1000 750 1000 600 750 1000 750 1000 600 750 750

25 kA (3s) - . . o . . . . . o . . .
Short-time 31.5 kA(3s) . . . . . . . . . . . .
withstand
current 40 kA (1s) ° . . . 0

50 kA (1s) . . . . 5

63 kA o o 0 s o . . . . . o o o

79 KA . . . . . . . . . . . . .
Peak current

100 kA . . . . 5

125 kA . . . . 5

(1) with forced ventilation in the circuit-breaker compartment: a further fan is required at the rear of the switchgear for 4000 A versions.
(2) PB/F and PB/FL not available
(3) PB/FL not available



8 POWERCUBE type PB - MODULES, ENCLOSURES AND | FRAMES FOR MEDIUM VOLTAGE CIRCUIT BREAKERS AND CONTACTORS

2. Available types and apparatus

Circuit breakers

Note: see relevant apparatus catalogue for PowerCube Units can be equipped with VD4, VM1
rating and versions suitable for PB untis and VD4G series withdrawable vacuum circuit-
breakers.

The circuit breakers are fitted with a truck which
allows their racking-in and out of the switchgear
with the door closed.

They have a compact and light structure which en-
sures great sturdiness and excellent mechanical re-
liability.

@ o The operating mechanism and poles are fixed to
Scan o Tap on QR .

code to visit ABB VD4 the metal st.ructure which alsq acts. asa st.Jpport
website. for the moving contact actuation kinematics

Series VD4, VM1 and VD4G vacuum

VD4 series vacuum circuit breaker. circuit-breakers

The VD4, VD4G and VML circuit breakers use
vacuum as interruption and insulating medium.
Thanks to the advanced techniques used for their
manufacturing, the vacuum circuit breakers ensure
high performances under all service conditions.
The vacuum interrupters are embedded in
thermoplastic or epoxy resin poles.

This construction protect the vacuum interrupters
which are unaffected by shocks, humidity and envi-
ronmental pollution.

The circuit breaker poles, constitute the

Scan o Tap on QR interrupting part, they are sealed for life pressure

code to visit ABB VM1 )

website. systems (IEC 62271-100 Standards) and mainte-
nance-free.

The VD4 and VDA4G circuit breakers use a mechani-
cal type of operating mechanism while VM1 circuit
breakers use an operating mechanism with

a magnetic actuator.

VDAG circuit breakers are designed to meet the
most demanding plant requirements for generator
applications as for IEEE C37.013 and the new
revision of IEC/IEEE 62271-C37-013 standards (dual
logo).

VM1 series vacuum circuit breaker

Scan o Tap on QR
code to visit ABB VD4G
website.

VDA4G series Vacuum circuit breaker.
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Series ConVac vacuum contactor

Scan o Tap on QR
code to visit ABB ConVac
website.

Series ConVac vacuum contactors

ConVac series withdrawable contactors are used
in PowerCube PB1 Units up to 12 kV. The
contactors are suitable for controlling a.c. devices
that need to a considerable number of operations
with an extremely low chopping current.

The Contactor is characterized by a monostable
linear actuator and available in two basic
configuration, Electrical latching and mechanical
latching. Close operation is always performed
supplying the multi-voltage electronic feeded
which reduce automatically power consumption
after the close operation without the need of
added resistances.

In electrically latched units, when auxiliary power
supply is not present, open operation is
guaranteed by springs. In mechanically latched
units, after the closing operation is performed,
the power supply is removed and a mechanical
device lock the contactor in close position until a
trip coil is energized. When this happen the
mechanical lock disengage and the contactor
open by springs.

The contactor is suitable to install both DIN and
BS fuses (type to be specified at order stage) with
different lenghts.

ConVac contactors are also characterized by an
extreme flexibility in term of configuration, for
instance it is possible for the customer to switch
from electrical to mechanical latching, or to
change contactor auxiliary voltage level, without
ABB intervention by means of a simple kit. This
allow to optimize and reduce spare contactors
units and spare parts management and to fast
adapt to changes in specifications.
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2. Available types and apparatus

PB/TM PB1/MWL

Tab.1-VT trucks for PB/TM, PB/TE and PB/TF

VT trucks

PTT/W is the VT truck used in PB/T measuring
unit (see table 1).

VT truck is supplied without voltage transformers
(separately available from ABB)

ABB Voltage Transformers suitable for these units
are:

« ABB TIP-F 4.0 (12 kV)

« ABB TIP-F 5.0 (17,5 kV)

« ABBTIP 6.0 (24 kV)

PTT/WL is the VT truck used in PB1/MWL
measuring unit (see table 2).

VT truck is supplied without voltage transformers
(separately available from ABB)

ABB Voltage Transformers suitable for these units
are:

« ABB TIP-F 4.0 (12 kV)

« ABB TJP-F 5.0 (17,5 kV)

kv Isc/ lcw Dimensions Truck type PowerCube
(kA)
12 16 W=600 mm (panel width) PTT1/W PB1/TM
17.5 20 P=150 mm (pole distance VT) PB1/TE
PB1/TF
25
31.5
12 40 W=750 mm (panel width) PTT2/W PB2/TM
17.5 50 P=210 mm (pole distance VT) PB2/TE
PB2/TF
24 16 W=750 mm (panel width) PTT4/W PB4/TM
20 P=210 mm (pole distance VT) PB4/TE
PB4/TF
25
31.5
Tab. 2 - VT trucks for PB/MWL
kv Isc/ lew Dimensions Truck type PowerCube
(kA)
12 16 W=600 mm (panel width) PTT1/WL PB1/MWL
17.5 20 P=160 mm (pole distance VT)
25

31.5
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TVcell

Tab. 3- VT trucks for PB/M - PB/RM

1

VT Cell

TV-F and TV-W are cells for VT placed in PB/M and
PB/RM cable compartment

VT truck is fit inside the cell without voltage
transformers (separately available from ABB)

ABB Voltage Transformers suitable for these units
are:

« ABBTIP 4.3 (12kV)

« ABBTIP 5.3 (17,5kV)

« ABBTIP6.3(24kV)

The voltage transformers are are protected by
fuses. The fuses can be replaced when the
switchgear is in service since the fuse
compartment is segregated from the other
compartments by metal partitions.

kv Isc/ lcw Dimensions Cell type PowerCube
(kA)
12 16 W=750 mm (panel width) Type F PB2/M
17.5 20 W=1000 mm (panel width) PB2/RM
P=150 mm (pole distance VT) PB3/M
25 PB3/RM
315
24 16 W=750 mm (panel width) Type/W PB4/M
20 W=1000 mm (panel width) PB4/RM
P=200 mm (pole distance VT) PB5/M
25 PB5/RM

315
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3. Main components

Earth switches Monoblocks and shutters
PowerCube units type PB can be equipped with an The spout consist of an insulated monoblock con-
earthing switch. The earthing switch possesses taining the upper and lower power connections
short-circuit making capacity. On request, the of the Circuit breaker or contactor compartment.
opening and closing operations can be inhibited Branches for busbars connection are from upper
by means of key locks. The earthing switch is monoblock while connections towards the cable
operated from the front of the module by means compartment are from the lower one.

of a manual operation appropriately interlocked
with the circuit-breaker’s position.
Not available on PB/FL

The metallic shutters are automatically actuated
when the circuit-breaker moves from the
test/isolated position to the connected position
and vice versa.

They are always equipped with a fail-safe safety
device to prevent them from being manually open
by an operator when the apparatus compartment
is empty. Shutters can be locked by means of pad-
locks. (optional).

Insulating monoblocks with contacts for rated current
up to 2500 A.

Earthing switch closed Earthing switch open

Indication of the earthing switch (open/closed)
visible from the front of the enclosure.

Insulating monoblocks with contacts for
rated current of up to 4000 A.

A fan for forced ventilation is pre-installed in PB3 units size
3600 A and PB5 units size 2500 A. To reach 4000A with PB3 a
second fan (in the picture) shall be installed, according with

Segregating shutters
charge). with metal partitions

ABB prescriptions, in the rear of the panel (at the customer’s
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Notes for use of PowerCube Units type PB

« PowerCube Units type PB1 ... PB5 are « PowerCube Units type PB1/R ... PB5/R are
recommended for incoming, outgoing and recommended for riser, metering and direct
bus-tie panels. busbar incoming panels.

Example of a PowerCube Example of a PowerCube
Unit type PB1... PB5 Unit type PB1/R ... PB5/R
(front and rear views) (front and rear views)

Tab. 4 - PowerCube units without apparatus (PB/RM, PB/RE)

Characteristics of the enclosure/module

Rated voltage Width Rated current Isc lew PowerCube

(kV) (mm) (A) (kA) () (kAx3s/1s) ()

12-17.5 600 (%) 1250 31.5 31.5 PB1/RE - PB1/RM
12-17.5 750 2000 31.5 31.5 PB2/RE - PB2/RM
12-17.5 750 2000 40-50 40-50 PB2/RE - PB2/RM
12-17.5 1000 4000 31.5 31.5 PB3/RE - PB3/RM
12-17.5 1000 4000 40-50 40-50 PB3/RE - PB3/RM
24 750 1250 31.5 31.5 PB4/RE - PB4/RM
24 1000 2500 31.5 31.5 PB5/RE - PB5/RM

(1) On earthing switch, if requested.
(*) VT Cell not available
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3. Main components

Accessories

1a Signalling contacts for circuit-breaker/
contactor in connected/isolated position
Standard fitting is 10 contacts (5 normally open
and 5 normally closed in change-over configura-
tion) to signal connected position and another
ten to signal the isolated position. A second
group of 10 contacts is available on request for
both signals. Not available on PB/F - PB/FL.

PowerCube Rated voltage Type of Unit Available
unit accessory

PB/E Width 12 17.5 24 Bus tie/ Direct
PB/M  (mm) kV kv kv  incoming/ incoming/

1b Anti-racking-in lock for circuit-breakers /
contactors with arated current lower than
the cubicle or for apparatus not envisaged
for the cubicle itself

Consists of a code on the socket that prevents

the plug from being inserted if the rated current

of the apparatus is incompatible with the one of

the PowerCube.

In order to work correctly, this lock requires a

counterpart on the circuit-breaker or contactor, a

combination of a coding on the apparatus plug

and the locking magnet on the truck (-RL2).

The plug cannot be removed when the apparatus
is in connected position or halfway between rack-
in and isolated position.

Not available on PB/F - PB/FL.

PowerCube Ratedvoltage Type of Unit Available
unit accessory

PB/E Width 12 17.5 24 Bustie/ Direct
PB/M (mm) kV kV kV incoming/ incoming/

outgoing  riser/mea-

surements
PB1 600 . . . yes
PB2 750 . . . yes
PB3 1000 - . . yes
PB4 750 . . yes
PB5 1000 . . yes
PB1/R 600 . . . no
PB2/R 750 . . . no
PB3/R 1000 . . no
PB4/R 750 . . no
PB5/R 1000 . . no
PB1/T 600 . . - yes
PB2/T 750 . . . yes
PB4/T 750 . . yes

outgoing  riser/mea-

surements
PB1 600 . . . yes
PB2 750 . . . yes
PB3 1000 . . yes
PB4 750 . . yes
PB5 1000 . . yes
PB1/R 600 . . . no
PB2/R 750 . . . no
PB3/R 1000 . . no
PB4/R 750 . . no
PB5/R 1000 . . no
PB1/T 600 . . . yes
PB2/T 750 . . . yes
PB4/T 750 . . yes

Specifications Rated voltage v up to 250 a.c. (50-60 Hz)/d.c.
Insulation voltage 50 Hz/1 min V 2000 (towards earth)
Rated current A 5
Rated thermal current A 17.5
Breaking capacity of 48V (d.c.) A 3
auxiliary contacts
110V (d.c.) A 0.8
Resistive load
220V (d.c) A 0.5
Inductive load: 48V (d.c.) A 1.5
L/R=5ms
110V (d.c.) A 0.5
220V (d.c.) A 0.3
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1c Lock to prevent rack-in with the door open
Prevents withdrawable apparatus from being
moved from the test/isolated position to the
connected position (and vice versa) with the door
open. In order to function correctly, this lock
requires a counterpart on the circuit-breaker.

Not available on PB/F - PB/FL.

15

1d Safety device for shutters (fail-safe)
It is a mechanical device that is always supplied

and that prevents manual open of a shutter by an
operator when the apparatus compartment is
empty

PowerCube Ratedvoltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Width 12 175 24 Bus tie/ Direct PB/E Wwidth 12 17.5 24 Bus tie/ Direct
PB/M (mm) kv kv kv incoming/ incoming/ PB/M (mm) kv kv kv incoming/ incoming/

outgoing  riser/mea- PB/F outgoing  riser/mea-

surements PB/FL surements

PB1 600 . . . yes PB1 600 . . . yes
PB2 750 . . . yes PB2 750 . . . yes
PB3 1000 . . yes PB3 1000 . . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . no PB1/R 600 « . . no
PB2/R 750 . . . no PB2/R 750 . . . no
PB3/R 1000 =« . . no PB3/R 1000 . . no
PB4/R 750 . . no PB4/R 750 . . no
PB5/R 1000 . . no PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 . . . yes
PB2/T 750 . . . yes PB2/T 750 . . . yes
PB4/T 750 . . yes PB4/T 750 . . yes

Lock installed in internal part of door

.
e AN |

Counterpart on the apparatus
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3. Main components

Accessories that must be obligatorily indicated when ordering

2 Withdrawable VT compartment (includes VT 3 Earthing switch ST/E with making capacity

truck)

Can only be applied to module units (PB/M - Not available on PB/FL

PB/RM) for which the necessary presetting PowerCube Rated voltage Type of Unit Available
must be requested. unit accessory

PB/E Width 12 17.5 24 Bustie/ Direct

The VT compartment is equipped with 2 PB/M (mm) kv KV kv incoming/ incoming/

normally open and 2 normally closed auxiliary PB/F outgoing  riser/mea-

position contacts for the VT truck. PBL 600 . . - Yes
PB2 750 . . . yes
PB3 1000 . . yes
PB4 750 . yes
PB5 1000 . . yes
PB1/R 600 . . . yes
PB2/R 750 . . . yes
PB3/R 1000 -« . . yes
PB4/R 750 . . yes
PB5/R 1000 . . yes
PB1/T 600 . . . yes
PB2/T 750 = . . yes
PB4/T 750 . . yes

24kV cell

12+17kV cell
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4 Key locks on earthing switches 5 Electromechanical lock on the earthing
Two key locks are available on request for the switch (BED)
earthing switch, 3 options are available: Lock the earthing switch if auxiliary power
a) Key lock with free key with earthing switch is voluntarily cut or is missing:
open. de-energization electromechanical lock
b) Keylock with free key with earthing switch connected to the earthing switch actuator
closed. operating shaft.
c) Key lock with free key with earthing switch Not available on PB/FL

open and Key lock with free key with earthing

switch closed. PoyverCube Rated voltage Type of Unit Available
unit accessory
The application is available also with a reinforced PB/E Width 12 17.5 24 Bustie/  Direct
ke PB/M (mm) kV kV kV incoming/ incoming/
Y - PB/F outgoing  riser/mea-
Not available on PB/FL surements
PB1 600 es
PowerCube  Ratedvoltage Type of Unit Availabl : : . 4
unit accessory PB2 750 . . . yes
PB/E Width 12 17.5 24 Bustie/ Direct
PB/M (mm) kV kV kV incoming/ incoming/ PB3 1000« ° ° yes
PB/F outgoing  riser/mea- PB4 750 . . yes
surements
PBL 500 R . . ves PB5 1000 . . yes
pB2 750 . . . ves PB1/R 600 . . . yes
PB3 1000 « o . yes PB2/R 750 - - : yes
PB4 750 . . ves PB3/R 1000 « . . yes
PB4/R 7 . .
PB5 1000 .. yes /R 750 yes
PB5/R 1000 . . no
PB1/R 600 = . . yes
PB1/T 600 . . . yes
PB2/R 750 . . . yes
PB2/T 750 . . . yes
PB3/R 1000 =« . . yes
PB4/T 750 . . yes
PB4/R 750 . . yes
PB5/R 1000 - . no
PB1/T 600 . . . yes
PB2/T 750 . . . yes
PB4/T 750 B . yes

Rated voltage

d.c. \ 24-30-48-60-110-125-220-250
a.c. 50 Hz \ 110-220
a.c. 60 Hz A 110-220

Breaking capacity of auxiliary contacts

d.c. w 10.5+1.5

a.c. VA 20%3




3. Main components

6 Auxiliary contacts for the earthing switch
Units equipped with earthing switches are
available:

a) Pack of 5 auxiliary contacts

b) Pack of 10 auxiliary contacts.

The customer can easily change the settings of
the auxiliary contacts from normally open to
normally closed and vice versa.

Not available on PB/FL

POWERCUBE type PB - MODULES, ENCLOSURES AND | FRAMES FOR MEDIUM VOLTAGE CIRCUIT BREAKERS AND CONTACTORS

7 Circuit-breaker anti-racking-in lock

(the apparatus cannot be switched from the
isolated position to the racked-in position when
the key has been removed).

Not available on PB/FL

PowerCube Rated voltage Type of Unit Available
unit accessory

PowerCube Rated voltage Type of Unit Available
unit accessory

PB/E Width 12 17.5 24 Bus tie/ Direct PB/E Width 12 17.5 24 Bus tie/ Direct
PB/M  (mm) kV kv kv  incoming/ incoming/ PB/M (mm) kV kV kv incoming/ incoming/
PB/F outgoing  riser/mea- PB/F outgoing  riser/mea-
surements surements
PB1I 600 . . yes PBlI 600 . . . yes
PB2 750 . . . yes PB2 750 . . . yes
PB3 1000 « . . yes PB3 1000 « . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 « . . yes PB1/R 600 . . no
PB2/R 750 . . . yes PB2/R 750 . . no
PB3/R 1000 . . yes PB3/R 1000 . . no
PB4/R 750 . . yes PB4/R 750 . . no
PB5/R 1000 . . yes PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 . . . yes
PB2/T 750 . . . yes PB2/T 750 . . . yes
PB4/T 750 . . yes PB4/T 750 . . yes

Specifications TENEE
Specifications \ 24-500 a.c. (50-60
Insulation voltage 50 Hz/1 min \ 2500

Rated thermal current A 10

Breaking capacity of auxiliary contacts

500V (a.c. 50/60 Hz); cos=0.4 A 6
220V (a.c. 50/60 Hz); cos=0.4 A 10
220V (d.c.); L/R=10ms A 1

Number of operations op/N° 8

skl

R e
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8 Voltage signalling lamps (VDIS)

These lamps indicate presence of primary voltage.

VDIS can be pre-assembled on request on PB/M
modules with the appropriate presetting while
for PB/E, PB/F and PB/FL units, they can be sup-
plied loose and assembled by the customer in the
low voltage compartment.

VPIS can receive the signal from post insulators
with capacitive dividers, by combi-sensors or by
current transformers.

19

9 Opening or closing operations with the door

closed

This accessory is available on request for circuit-

breakers and contactors; available options are as

below.

VD4 and VD4-G circuit breakers:

- open push-button.

- open and close push-buttons.

VM1, VSC and mechanically latched ConVac:

- Slot to operate with emergency open rod
(provided with the apparatus).

This accessory requires different and specific

doors for the different type of apparatus.

This accessory is not available for PB/F and

PB/FL units.

This accessory is not available for:

- 50 kA circuit breakers.

- PB/F and PB/FL units

PowerCube Rated voltage Type of Unit Available
unit accessory

PowerCube Rated voltage  Type of Unit Available
unit accessory

PB/E Width 12 175 24 Bus tie/ Direct
PB/M (mm) kV kv kV incoming/ incoming/

PB/E Width 12 17.5 24 Bus tie/ Direct
PB/M (mm) kv kv kV incoming/ incoming/

PB/F outgoing  riser/mea- outgoing  riser/measure-

PB/FL surements ments

PB1 600 . . . yes PB1 600 . . . yes
PB2 750 . . . yes PB2 750 . . . yes
PB3 1000 . . yes PB3 1000 =« . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . . yes PB1/R 600 . . . no
PB2/R 750 . . . yes PB2/R 750 . . . no
PB3/R 1000 « . . yes PB3/R 1000 « . . no
PB4/R 750 . . yes PB4/R 750 . . no
PB5/R 1000 . . yes PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 . . . no
PB2/T 750 . . . yes PB2/T 750 . . . no
PB4/T 750 . . yes PB4/T 750 . . no




3. Main components

10 Position contacts for earthing truck
Signal when the earthing truck is in connected
position. Two kits are available:

a) Group of 5 contacts

b) Group of 10 contacts

This accessory it is not available on PB/F and
PB/FL

POWERCUBE type PB - MODULES, ENCLOSURES AND | FRAMES FOR MEDIUM VOLTAGE CIRCUIT BREAKERS AND CONTACTORS

11 Electromechanical door lock

The lock only allows the door to be opened if the
locking device is energized.

This accessory it is not available on PB/F and
PB/FL

PowerCube Rated voltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Wwidth 12 17.5 24 Bustie/ Direct PB/E Width 12 17.5 24 Bustie/ Direct
PB/M (mm) kV kv kV incoming/ incoming/ PB/M (mm) kV kv kV incoming/ incoming/

outgoing  riser/mea- outgoing  riser/mea-

surements surements

PB1 600 . . . yes PB1 600 . . . yes
PB2 750 . . . yes PB2 750 . . . yes
PB3 1000 . . yes PB3 1000 . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . . no PB1/R 600 . . . no
PB2/R 750 . . . no PB2/R 750 . . . no
PB3/R 1000 =« . . no PB3/R 1000 e . . no
PB4/R 750 . . no PB4/R 750 . . no
PB5/R 1000 . . no PB5/R 1000 . . no
PB1/T 600 . . . no PB1/T 600 . . . yes
PB2/T 750 . . . no PB2/T 750 . . . yes
PB4/T 750 . . no PB4/T 750 . . yes

Specifications Rated voltage

Rated voltage \ up to 250 a.c. (50-60 Hz)/d.c. d.c. A2 24-30-48-60-110-125-220-250

Insulation voltage 50 Hz/1 min V 2000 (towards earth) a.c. 50 Hz \ 110-220

Rated current A 5 a.c. 60 Hz A 110-220

Rated thermal current A 17.5 Rated power

Breaking capacity of auxiliary contacts d.c. w 105+1.5

Resistive load a.c. VA 20+3

48V (d.c.) A 3 Unsuitable for continuous ser-

110V (d.c) A 08 Operation vice (Energize to open door and
normally leave de-energized)

220V (d.c.) A 0.5

Inductive load: L/R =5 ms

48V (d.c.) A 1.5
110V (d.c.) A 0.5
220V (d.c) A 0.3
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12 Anti-condensation heaters 13 Shutter padlocks

Can be fitted to the upper, lower shutters, or

both.
PowerCube Ratedvoltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Wwidth 12 175 24 Bus tie/ Direct PB/E Wwidth 12 17.5 24 Bus tie/ Direct
PB/M (mm) kV kV kV incoming/ incoming/ PB/M (mm) kv kv kV incoming/ incoming/
PB/F outgoing  riser/mea- PB/F outgoing  riser/mea-
PB/FL surements PB/FL surements
PB1 600 o . . yes PB1 600 . . yes
PB2 750 . . . yes PB2 750 . . . yes
PB3 1000 . . . yes PB3 1000 . . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . . yes PB1/R 600 . . . no
PB2/R 750 . . yes PB2/R 750 = . . no
PB3/R 1000 . . yes PB3/R 1000 . . no
PB4/R 750 . . yes PB4/R 750 . . no
PB5/R 1000 . . yes PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 . . . yes
PB2/T 750 . . . yes PB2/T 750 . . . yes
PB4/T 750 . . yes PB4/T 750 . . yes

Rated voltage

a.c. 50 Hz A 110-220

a.c. 60 Hz A 110-220

Rated power
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3. Main components

14 Earthing switch operating lever

Standard fitting if Earthing switch is required:

1 lever on each order confirmation or on each
group of enclosures for each position of the

order confirmation.

Extra levers are supplied on request as
accessories.

Not available for PB/FL

16 Circuit-breaker lifting and transporting unit
Allows the withdrawable apparatus to be safely

lifted to plug it into the PowerCube unit.
Available options are:
a) Plate for lifting trolley
b) Lifting trolley
c) Complete kit (plate installed on trolley).

PowerCube Rated voltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Width 12 17.5 24 Bustie/ Direct PB/E Width 12 17.5 24 Bustie/ Direct
PB/M  (mm) kV kv kV  incoming/ incoming/ PB/M (mm) kV kV kV  incoming/ incoming/
PB/F outgoing  riser/measure- PB/F outgoing  riser/mea-

ments PB/FL surements
PB1 600 . . . yes PB1 600 . . . yes
PB2 750 . . . yes pB2 750 . . . yes
PB3 1000 . . . yes PB3 1000 . . . yes
PB4 750 . . yes PB4 750 . . yes
PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . . yes PB1/R 600 . . . no
PB2/R 750 . . . yes PB2/R 750 . . . no
PB3/R 1000 =« . . yes PB3/R 1000 . . . no
PB4/R 750 . . yes PB4/R 750 . . no
PB5/R 1000 . . yes PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 - . . yes
PB2/T 750 . . . yes PB2/T 750 . . . yes
PB4/T 750 . . yes PB4/T 750 . . yes
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3. Main components

15 Transport trolley
With fixed height proportional to the height

of PB/M modules. Allows the apparatus to be
plugged into the module.

17 Padlock on earth switch

Prevents insertion of earthing switch operating
lever by means of a padlocked device.

The device is to be assembled on the operating
slot of the earthing switch actuator.

PowerCube Rated voltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Width 12 17.5 24 Bus tie/ Direct PB/E Width 12 17.5 24 Bus tie/ Direct

PB/M (mm) kV kv kV incoming/ incoming/ PB/M (mm) kV kV kV incoming/ incoming/

PB/F outgoing riser/mea- PB/F outgoing riser/mea-

PB/FL surements surements

PB1 600 . . yes PB1 600 . . . yes

PB2 750 . . . yes PB2 750 . . . yes

PB3 1000 . . yes PB3 1000 « . . yes

PB4 750 . . yes PB4 750 . . yes

PB5 1000 . . yes PB5 1000 . . yes
PB1/R 600 . . . no PB1/R 600 . . . yes
PB2/R 750 . . no PB2/R 750 . . yes
PB3/R 1000 . . no PB3/R 1000 =« . . yes
PB4/R 750 . . no PB4/R 750 . . yes
PB5/R 1000 . . no PB5/R 1000 . . yes
PB1/T 600 . . . yes PB1/T 600 . . . yes
PB2/T 750 . . . yes PB2/T 750 . . . yes
PB4/T 750 . . yes PB4/T 750 . . yes
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18 Mechanical lock for cable access

compartment door.

Prevent opening of cable access
compartment door with the earthing switch
in open position. For PB/E and PB/F it is
provided loose. It is responsibility of the
customet to assemble it and check
functionality of the lock with his door.

Not available on PB/FL

19 Rear fan to install at rear of switchgear
When installed according to the instructions in

the PowerCube manual, this fan can allows to
reach 4000 A rated thermal current in panels
based on a PowerCube PB3 3600 A.

PowerCube Rated voltage Type of Unit Available PowerCube Rated voltage Type of Unit Available
unit accessory unit accessory
PB/E Width 12 17.5 24 Bus tie/ Direct PB/E Width 12 17.5 24 Bus tie/ Direct
PB/M (mm) kV kv kV incoming/ incoming/ PB/M (mm) kV kV kV incoming/ incoming/
PB/F outgoing  riser/measure- PB/F outgoing  riser/measure-

ments PB/FL ments
PB1 600 o . . yes PB1 600 . . . no
PB2 750 . . . yes PB2 750 . . . no
PB3 1000 . . . yes PB3 1000 - . . yes
PB4 750 . . yes PB4 750 . . no
PB5 1000 . . yes PB5 1000 . . no
PB1/R 600 « . . yes PB1/R 600 . . no
PB2/R 750 . . . yes PB2/R 750 . . . no
PB3/R 1000 -« . . yes PB3/R 1000 . . no
PB4/R 750 . . yes PB4/R 750 . . no
PB5/R 1000 . . yes PB5/R 1000 . . no
PB1/T 600 . . . yes PB1/T 600 . . . no
PB2/T 750 . . . yes PB2/T 750 . . . no
PB4/T 750 . . yes PB4/T 750 . . no
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20 Key locks for the earthing truck 21 CTrods

It is used to inhibit the rack-in operation of Allow usage of CT rods for metering and

the Earthing truck. Two locks are supplied: protection. Installation, testing and functional
One lock for earthing truck to earth busbars verifications are at customer care

(truck with upper phases)

one lock earthing truck to earth cables (truck
with lower phases).

Both key locks can be installed in the same
enclosure. Not available for PB/F and PB/FL

22 lifting eyebolt

Allow to lift with a crane PowerCube modules
PowerCube Rated voltage Type of Unit Available : . .
unit accessory It is available only for PB/M units

PB/E Width 12 17.5 24 Bus tie/ Direct
PB/M (mm) kV kV kV incoming/ incoming/
outgoing  riser/measure-
ments

PB1 600 . . . yes
PB2 750 . . . yes
PB3 1000 . . yes
PB4 750 . . yes
PB5 1000 . . yes
PB1/R 600 . . . yes
PB2/R 750 . . . yes
PB3/R 1000 =« . . yes
PB4/R 750 . . yes
PB5/R 1000 . . yes
PB1/T 600 . . . yes
PB2/T 750 . . . yes

PB4/T 750 . . yes
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4. Overall dimensions and weights

Type PB/M units

Type PB/RM units
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Module Rated voltage Rated current Isclcw Dimension A B C Weight
[kv] [A] [kA] table [mm] [mm] [mm] [kal ()
PB1/M 12 630- 1250 31.5 1VCD0O00023 600 1016 1680 200
17.5 630- 1250 31.5 1VCD000028 600 1016 1680 200
PB2/M 12 630...2000 31.5 1VCD0O00024 750 1016 1680 200...260
12 1250...2000 40-50 1VCDO00027 750 1016 1680 200...260
17.5 630...2000 31.5 1VCDO00029 750 1016 1680 200...260
17.5 1250...2000 40-50 1VCDO00030 750 1016 1680 200...260
PB3/M 12-17.5 2500 31.5 1VCDO00025 1000 1030 1680 320
12-17.5 3150 31.5 1VCD0O00026 1000 1030 1680 344
12-17.5 3600...4000 31.5 1VCDO00043 1000 1030 1680 370...400
12-17.5 2500 40-50 1VCDO00037 1000 1030 1680 320
12-17.5 3150 40-50 1VCD0O00038 1000 1030 1680 344
12-17.5 3600-4000  40-50 1VCDO00039 1000 1030 1680 370...400
PB4/M 24 630-1250 31.5 1VCDO00031 750 1246 1745 270
PB5/M 24 1600 - 2000 31.5 1VCDO00032 1000 1246 1745 330
24 2500 31.5 1VCD000044 1000 1246 1745 360
Module Rated voltage Rated current Isclcw Dimension A B C Weight
[kV] [A] [kA] table [mm] [mm] [mm] [kal ()
PB1/RM 17.5 31.5 1VCDO00033 600 1016 1745 185
PB2/RM 12 31.5 1VCD0O00034 750 1016 1745 185...235
17.5 40-50 1VCD0O00040 750 1016 1745 185...235
PB3/RM 12-17.5 appTiztable 31.5 1VCD000041 1000 1030 1680 290
12-17.5 40-50 1VCD0O00042 1000 1030 1680 290
PB4/RM 24 31.5 1VCD0O00035 750 1246 1745 270
PB5/RM 24 31.5 1VCD0O00036 1000 1246 1745 270
PB1/TM 12-17.5 31.5 1VCD003639 600 1016 1745 185
PB2/TM 12-17.5 appTi(::;ble 40-50 1VCD003640 750 1016 1745 185...235
PB3/TM 24 31.5 1VCD003641 1000 1016 1745 270

(1) Weight without earth switch and without TV compartment.

(2) Dimension with earth switch applied.
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Type PB/E units

Type PB/RE units
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Module Rated voltage Rated current Isclcw Dimension A B C Weight
[kV] [A] [kA] table [mm] [mm] [mm] [kg] ()
PB1/E 12 630-1250 31.5 1VCD003369 600 1016 1120 180
17.5 630-1250 31.5 1VCD003369 600 1016 1120 180
PB2/E 12 630...2000 31.5 1vCDO003370 750 1016 1120 200...240
12 1250...2000 40-50 1vCDO003370 750 1016 1120 200...240
17.5 630...2000 31.5 1VCD003370 750 1016 1120 200...240
17.5 1250...2000 40-50 1VCD003370 750 1016 1120 200...240
PB3/E 12-17.5 2500 31.5 1VCD003371 1000 1030 1120 300
12-17.5 3150 315 1VCD003372 1000 1030 1120 320
12-17.5 3600...4000 315 1VCD003373 1000 1030 1120 350...380
12-17.5 2500 40-50 1VCD003371 1000 1030 1120 300
12-17.5 3150 40-50 1vCD003372 1000 1030 1120 320
12-17.5 3600 -4000 40-50 1VvCD003373 1000 1030 1120 350...380
PB4/E 24 630-1250 31.5 1VvCD003374 750 1246 1230 250
PB5/E 24 1600 - 2000 31.5 1VCD003375 1000 1246 1230 310
24 2500 31.5 1VCD003376 1000 1246 1230 340
PB1/RE 17.5 31.5 1VCD003377 600 1016(%) 1120 165
PB2/RE 17.5 31.5 1VCD003378 750 1016(%) 1120 165...215
17.5 40-50 1VCD003378 750 1016(%) 1120 165...215
PB3/RE 12-17.5 n_Ot 315 1VCD003379 1000 1030(%) 1120 270
applicable
12-17.5 40-50 1vCD003379 1000 1030(%) 1120 270
PB4/RE 24 31.5 1vCDO003380 750 1246(%) 1230 215
PB5/RE 24 31.5 1vCDO003381 1000 1246(%) 1230 250
PB1/TE 12-17.5 31.5 1VCDO003636 600 1016 1120 165
PB1/TE 12-17.5 not 40-50 1VCD003637 750 1016 1120 200
applicable
PB1/TE 24 31.5 1VCD003638 750 1246 1230 220

(") Weight without earth switch.
(%) Dimension with earth switch applied.
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4. Overall dimensions and weights

Type PB/F units

[ ——

Type PB/FL units

@
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Module Rated voltage Rated current Isclcw Dimension A B C Weight
kv [A] [kA] table [mm] [mm] [mm] kgl ()
PBL/F 12+17.5 630 +1250 31.5 1VCD003382 596 1016 900 *)
PB2/F 12 630+2000 31.5 1VCD003383 746 1016 1096 *)
12 1250+2000 4050 1VCD003383 746 1016 1096 *)
17.5 630+2000 31.5 1VCD003383 746 1016 1096 *)
17.5 1250+2000 40-50 1VCD003383 746 1016 1096 *
PB3/F 12+17.5 2500 315 1VCD003893 996 1030 1096 *)
124175 2500 40+50 1VCD003893 996 1030 1096 *
12+17.5 3150 31.5 1VCD003914 996 1030 1096 *
12+17.5 3150 40450 1VCD003914 996 1030 1096 *
12+17.5 3600+4000 31.5 1VCD003928 996 1030 1096 *
12+17.5 3600+4000 40+50 1VCD003928 996 1030 1096 *
PB4/F 24 630 +1250 31.5 1VCD003384 746 1338 1236 *)
PB1/FL 12+17.5 630 +1250 31.5 1VCD003614 596 1015 787 *)
PB2/FL 12+17.5 630+2000 31.5 1VCD000210 746 1015 983 *
12+17.5 1250+2000 4050 1VCD000210 746 1015 983 *)
PB1/TF 12+17.5 not 31.5 1VCD003642 596 1016 900 *)
PB2/TF 12+17.5 applicable 315 1VCD003643 746 1016 1096 *)
PB4/TF 24 31.5 1VCD003644 746 1334 1226 *)

(*) Ask ABB.
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5. Wiring diagrams

Symbols (in compliance with Standards IEC 60617 and CEI EN 60617)

Mechanical, pneumatic or
hydraulic connection

Delayed movement (in
the movement of the arc
towards its center)

Pushbutton actuaor

Earth,

(general symbol)

Earth, frame

Conductor connections

—+

\V4

Terminal

Socket and plug
(female and male)

Capacitor
(general symbol)

Semiconductor diode
(general symbol)

Single-phase asynchro-
nous otor, short-circuited
rotor, terminals for aux.
phase routed outside

Current transformer

Make contact

Break contact

Make position contact
(limit)

Break position contact
(imit)

Position change-over
break before make
contact (limit)

Control coil
(general symbol)

.
-

Control coil with two
separate windings

Control coil of a
slow-releasing relay

Control coil of a
slow-operating relay

Ammeter

Lamp
(general symbol)

29
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5. Wiring diagrams

Application diagrams

*C) *C) D)

o AT AT B A i o
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Reference designations

(in compliance with standard IEC 61346-2 and technical
standard ABB 2NBAO0OOOO1).

Description Figure number of the diagram

-BC Current transformer

-BE Auxiliary contacts of the earth switch (see
note B)

-BT4 Contacts on switchgear for signalling trolley in
racked-in position (see note C)

-BT5 Contacts on switchgear for signalling trolley in
isolated position (see note C)

-BwW1 Front fan position contact

-Bw2 Rear fan position contact

-CC1 Capacitor for front fan

-CC2 Capacitor for rear fan

-KA3 Current metering relay

-KA4 Auxiliary contact for front fan operation

-KA5 Auxiliary contact for rear fan operation

-KT1,-KT2  Timed auxiliary relays for forced front fan
operation

-KT3,-KT4  Timed auxiliary relays for forced rear fan
operation

-KT5 Timed auxiliary relay for forced front
ventilation failure alarm signal

-KT6 Timed auxiliary relay for forced rear ventilation
failure alarm signal

-MV1 Front fan (see note E)

-Mv2 Rear fan (see note E)

-PA Ammeter

-PR1 Red lamp for forced front ventilation failure
alarm signal

-PR2 Red lamp for forced rear ventilation failure
alarm signal

-PT1 White lamp for forced front ventilation
operation alarm signal

-PT2 White lamp for forced rear ventilation
operation alarm signal

-RL3 Electromechanical lock on earth switch closing
operation

-RL4 Locking magnet. Mechanically inhibits door
opening if de-energized

-SL Contact for locking earth switch operation

-SuU3 Delay button for enabling earth switch
operation (maximum permissible delay 1
minute)

-SuU3 Door release button

-XF1 Connector for disconnecting the forced front
ventilation circuits

-XF2 Connector for the forced rear ventilation
circuits

-XF3 Connector for the forced front ventilation

circuits
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Figure Description
Fig.1 Electrical signalling contacts for switch in

plugged-in position (see note C)

Fig.3 Electrical signalling contacts for switch in

isolated position (see note C)

Fig. 20 Circuit of electromechanical lock on earth

switch closing operation: the operation is only
permitted with coil -RL3 energized

Fig. 21 First pack of auxiliary contacts of the earth
switch (see note B)

Fig. 22 Second pack of auxiliary contacts of the earth
switch (see note B)

Fig. 23 Circuit of electromechanical door opening
lock: opening is only permitted with coil -RL3
energized

Fig. 41 Forced front ventilation circuit

Fig.43 Forced front and rear ventilation circuit

Notes

A)

B)

®)

D)

E)

The switchgear comes solely equipped with the specific

applications in the order confirmation

The auxiliary contacts -BE are supplied in the position

indicated in the diagram. However, the user can easily

convert them from make contacts to break contacts or

vice versa.

Position contacts -BT4 and BT5 are switch contacts. This

means that the make contact and the break contact

belonging to the same position contact cannot be

powered with different voltage values.

When fig. 23 is required, the contact -BT5 (terminals 51-

52-53-54) of fig. 3 is not available

Symbols (in compliance with Standards IEC 60617 and

CEI EN 60617)

The fans must activate when at least one phase exceeds

the following thresholds for 60 seconds:

« UniSafe 12-17.5 kV 3600 A = 3000 A (front fan)

« UniSafe 12-17.5 kV 4000 A = 3000 A (front fan) and
3600 A (rear fan)

- UniSafe 24 kV 2500 A = 2250 A (front fan).

The fans must disconnect when the current of all three

phases is lower than the following values for 300

seconds:

- UniSafe 12-17.5 kV 3600 A = 2900 A (front fan)

- UniSafe 12-17.5 kV 4000 A = 2900 A (front fan) and
3500 A (rear fan)

- UniSafe 24 kV 2500 A = 2150 A (front fan).
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6. Switchgear completion

Voltage transformers

“

The voltage transformers are insulated in resin
and are used for powering measuring devices and
protections. They are available for fixed assembly
or for istallation on withdrawable trolleys.

They conform to standard IEC 60044-2.

The dimensions normally comply with Standard
DIN 42600,

while the transformers designed for installation
on withdrawable trolleys are the dedicated type.
These transformers can have one or two poles
and possess performance and accuracy classes
that suit the functional requirements of the
instruments to which they are connected.

When they are installed on withdrawable trolleys,
they are equipped with medium voltage
protection fuses. The fuses can be replaced
whilst the switchgear is in service.

Current transformers

The current transformers are insulated in resin
and are used for powering measuring devices and
protections. These transformers can have a
wound core or bushing bar with one or more
cores and come with performance and accuracy
classes that suit the requirements of the
installation.

POWERCUBE type PB - MODULES, ENCLOSURES AND | FRAMES FOR MEDIUM VOLTAGE CIRCUIT BREAKERS AND CONTACTORS

They conform to standard IEC 60044-1.

The dimensions normally comply with standard
DIN 42600.

The current transformers can also be supplied
with a capacitive socket for connection to voltage
signalling lamps.

Measuring sensors (for
applications with microprocessor
protection units)

ABB KEDCD voltage-current combi-sensors

Use of digital technologies for electrical
protection and measuring instruments has
deeply modified the performance that
transformers must provide.

The analog input levels of the instruments have
become significantly lower than those of
conventional systems.

This is why ABB has introduced a new range of
sensors that meets the specifications of the new
generation instruments in an optimal way.

The switchgear can be equipped with up to 24 kV
ABB KEVCD Block Type sensors.

The current sensors comply with standards IEC
60044-8 (CDV), while the voltage sensors comply
with standard IEC 60044-7.

The dimensions normally comply with standard
DIN 42600 Narrow Type.

The resin casing can house current sensors and
voltage sensors at the same time, or just the
current sensor. A capacitive divider is also
installed for connection to the voltage signalling
lamps.

ABB multifunction units and measuring sensors
comply with accuracy class Cl.1.
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6. Switchgear completion

Current sensor

The current sensor consists of a Rogowski coil
without ferromagnetic core, thus unaffected by
saturation phenomena. If a core is formed by a

uniform winding over a non-magnetic closed core
with a constant section, the voltage indiced in the

secondary circuit will be directly proportional to
the variations in the let-through current. This
voltage must be integrated in order to obtain a
signal proportional to the current provided. The
multifunction devices accomplish this function
and use the signal obtained for both the
measurements and protections.

Main features of the current sensors

Linear response over the entire measuring
range;

no saturation;

no hysteresis;

one single instrument for both protections and
measurements;

high accuracy class;

high degree of immunity to electromagnetic
disturbances;

the output signal is a voltage (150 mV)
proportional to the current variation over time.
The current measurement is obtained by
integrating the signal;

two single coils cover the range from 0 to 3200
rated A;

the winding can remain open even when the
switchgear is under service conditions.

O]

®

Scan o Tap on QR code to visit ABB instrument
transformers and sensors
website

Voltage sensor
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The voltage sensor consists of a resistive divider

through which the signal is taken. This sensor is
also the non-saturable type and gives a linear
response for the entire measuring range.

The output signal is a voltage directly

proportional to the primary voltage. The resistive

element consists of a bar of ceramic material.
Voltage sensors are used at the same time to
make measurements and energize the
protections.

Main features of the voltage sensors

Linear response over the entire measuring
range;

no saturation;

no ferroresonance;

measurements;

high accuracy class;

high degree of immunity to electromagnetic
disturbances;

the output signal is a voltage directly

proportional to the primary voltage;
the division ratio is 10000/1;

rated kV.

one single instrument for both protections and

one single divider covers the range from 0 to 24
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6. Switchgear completion

REF 601 switchgear protection
device

ABB can also supply the following components to
complete the switchgear.
Please consult ABB for further details.

Relay REF 601 is a device that protects against
overcurrents, with tripping curves in compliance
with standard IEC 255-3. It protects against
overload (51), instantaneous and delayed short-
circuits (50-51), instantaneous and delayed
homopolar earth faults (50N and 51N). It also
detects the magnetizing current of a threephase
transformer to prevent it from tripping in an
untimely way when a transformer switches in
(68). elay REF 601 must be energized in order to
function.

The REF 601 relay can operate with up to 3 inputs
from current sensors of the Rogowsky coil type
and an input from an external toroidal current
transformer. 4 rated current values can be
entered via the keyboard: 40, 80, 250, 1250 A.

Specific features of the REF 601 relay:

Accurate interventions

Wide setting ranges

Single and contemporaneous adjustment of the
three phases

No limitation (due to the current sensors) to the
rated breaking capacity or to the short-time
withstand current of the circuit-breaker

Local electric operating buttons

5 separate indicators: “relay operating”, “relay at
tripping threshold”, “relay tripped”, “relay
tripped due to phase over-current”, “relay
tripped due to earth fault over-current”
Interface consisting of an LCD display and by
“arrow”, “enter” and “esc” keys for user-friendly
browsing among the “measuring”, “data record-
ing”, “event recording”, “settings”, “configura-
tion” and “test” menus

Three user levels: “Operator” (display only, free
access), “configurator” (same as the previous
level, but with the ability to enter the protection
parameters and, if applicable, the
communication parameters - access limited by
a password), “administrator” (same as the
previous level but with the ability to enter the
passwords and configure the settings
according to the device - access limited by a
password)

Continuous display of the current in the most
loaded phase and the earth current

Recording of the values of the currents that
caused the device to trip

Storage of the number of openings caused by
the device

Event recording (storage of the previously
described parameters in the last 5 tripping
actions of the device) in a non-volatile memory
On request, version with RS485 serial link, 4
wires - MODBUS RTU full duplex protocol
24...240 V AC/DC multi-voltage feeder.

Relay REF 601 is also available in a specific

If the circuit-breaker is equipped with 3 current
sensors, the 50N and 51N protection functions
are accomplished with the vector sum of the
phase currents. On the other hand, the external
toroidal current transformer must be installed for
the 50N and 51N functions if 2 current sensors are

version, in accordance with standard CEIl 0-16 (for
the Italian market), with reference to the point
where MV energy is delivered to the distribution
user.

used. The external toroidal transformer can have
either an openable or closed core and any
transformer ratio, so long as thereis 1 A
secondary current.



DISTRIBUTION SOLUTIONS

Relion® protection and control relays

The Relion® product family offers the widest
range of products for the protection, control,
measurement and supervision of power systems
for IEC and ANSI applications — from generation
and interconnected transmission grids over
primary distribution to secondary distribution
kiosks.

The Relion® protection relays are deeply rooted in
ABB’s vast experience of developing successful
protection and control relays. These relays have
been developed during many years and are built
on the experience gathered from wide ranging
application and functionality requirements of
ABB'’s customers globally.

To ensure interoperable and future-proof
solutions, Relion® products have been designed
to implement the core values of the IEC 61850
standard.

Scan o Tap on QR code
to visit ABB protection
relay website
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The genuine implementation of the IEC 61850
substation modelling and communication
standard covers both vertical and horizontal
information exchange between protection relays
and external systems.

The protection and control IED manager PCM600
provides versatile functionality throughout the
life cycle of all Relion® protection and control
relays. PCM600 is IEC 61850 compliant, which
ensures smooth engineering of the relays and
enables information exchange with other IEC
61850 compliant tools.

With these products, you benefit from ABB’s
leading-edge technology, global application
knowledge and experienced support network.
The Relion technology is leading the way and
setting the future trends in the field of protection
and control systems.
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6. Switchgear completion

Fuses

ABB CMF and CEF fuses can be supplied
for use with the contactor, to protect lines,
motors, capacitors, voltage transformers,
etc.

The fuses shall be DIN standard.

Surge arresters

MWD

Over-voltage protective device:

« Transformers

« Motors

- Cables

« Cable sheath.

Medium voltage switchgear:

« Alternating current applications (AC)
« Forindoor use.

Technical specifications

Surge arrester against over-voltage with metal
oxide resistor without stark-gap (MO surge
arresters), enclosure in moulded silicone rubber,
grey colour, designed and tested in accordance
with standard IEC 60099-4.
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Medium voltage vacuum circuit breakers

15 kV -1250...3150 A - 25...63 kA

DISTRIBUTION SOLUTIONS

VD4G




Vacuum circuit breakers for
generator switching applications
tested to meet the most stringent
IEEE and IEC requirements for
generator applications as per
IEEE C37.013 and the new revision
IEC/IEEE 62271-37-013, the only
standards for GCB.
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1. ABB strenghts, your benefits

Efficiency
..Product Optimized Compliant with
features investments the Global Dual
the fam1.|1ar Reliability Logo standard
VD4 design... Protects

your assests

Full product range

ABB

Back view of the withdrawable VD4G version with
Thermoplastic Poles

View of the withdrawable VD4G version with
Thermoplastic Poles —

Front view of the fixed VD4G version with Epoxy Resins
Poles
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VDA4G: small footprint, full protection for generator applications

Thanks to the VD4G family you can:

—rrre

Suit installations in standard medium
voltage switchgear at the most cost
effective solutions thanks to the VD4
compact design

Count on the highest Generator-fed
fault breaking capacity at the same
System-fed fault breaking capacity level
among competitors

Experience the same familiar ABB
medium voltage circuit breakers design

Take advantage from cassettes and
module systems available for OEMs and
panel builders to create their own
solutions
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2. Description

The new VD4G family epitomizes ABB's Vacuum interruption technique

renowned technology and excellence in The vacuum circuit breaker does not need a
designing and constructing vacuum breaking and insulating medium. Thus, the
interrupters embedded in poles and circuit interrupter does not contain ionizable material.
breakers. The electric arc that generates when the contacts
VD4 medium voltage (MV) circuit breakers use  separate is merely formed by the fusion and
vacuum interrupters embedded in the poles. vaporization of the contact material.

This construction technique makes the circuit Sustained by the external energy, the electric arc
breaker poles particularly sturdy and protects persists until the current is annulled near the

the interrupter from impact, dust and natural zero crossing. In that instant, the

humidity. The vacuum interrupter houses the dielectric properties are very rapidly restored by

contacts and forms the interrupting chamber. a sharp reduction in the density of the conveyed
charge and rapid condensation of the metallic
vapor.

Vacuum interruption technique

Vacuum contacts protected against oxidation
and contamination

Vacuum interrupter embedded in the pole
Interrupter protected against shocks, dust and
humidity

Operation under different climatic conditions
Limited switching energy

Stored energy operating mechanism with anti-
pumping device supplied as standard equipment
Simple customization with a complete range of
accessories

Fixed and withdrawable versions

Compact dimensions

Sealed-for-life poles

Sturdy and reliable

Limited maintenance

Circuit breaker racked in and out with the door
closed

Incorrect and hazardous operations prevented
thanks to special locks in the operating
mechanism and truck

High degree of environmental compatibility

.

.

.

.

.

.

1 Upper terminal
2Vacuum interrupter
3Housing/pole

4Stem of moving contact
5Lower terminal

6 Flexible connection

7 Tie-rod spring fork

8 Tie-rod

9 Pole fastening

10 Connection to operating mechanism

Vacuum interrupter embedded in the pole
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Thus the vacuum interrupter restores the
insulating capacity and the ability to sustain the
transient recovery voltage, thereby definitively
extinguishing the arc.

Since high dielectric strength can be reached in
the vacuum even with minimum distances, circuit
breaking is also guaranteed when the contacts
separate a few milliseconds before natural zero
crossing.

The special shape of the contacts and material
used, combined with the brief arcing time and
low arc voltage guarantee long-lasting contacts
with a minimum amount of wear. The vacuum also
prevents the contacts from tarnishing and
becoming contaminated.

Operating mechanism

Along with short travel and low weight, the low
speed of the contacts limits the energy required
for operation, thus guaranteeing extremely
limited wear in the system.

This ensures that the circuit breaker also requires
very little maintenance.

VDA4G circuit breakers use a mechanical operating
mechanism, with stored energy and free trip.
These characteristics allow opening and closing
operations to be performed independent of the
operator. The simply designed, user-friendly
operating mechanism can be customized with a
wide range of easily and rapidly installed
accessories. Since it is so simple, the apparatus is
more reliable.

Structure

The operating mechanism and poles are fixed to a
metal frame, which also acts as the support for
the fixed version of the circuit breaker. The
compact structure is sturdy and ensures
mechanical reliability.

Apart from the isolating contacts and cord with
plug for connecting the auxiliary circuits, the
withdrawable version has a truck for racking it
into and out of the switchgear or enclosure with
the door closed.

View of the withdrawable VD4G version with

Thermoplastic Poles

Poles

Back view of the fixed VD4G version with Thermoplastic

View of the withdrawable VD4G version with Epoxy
Resins Poles



2. Description

VD4G - MEDIUM VOLTAGE VACUUM CIRCUIT BREAKERS

Interruption principle of ABB interrupters

Terminal

Twist protection
Metal bellows
Interrupter housing
Shield

Ceramic insulator
Shield

Contacts

Terminal

10 Interrupter housing

O O ~NO U W=

Vacuum interrupter

A A A
Diffuse arc. Contraction Contraction on the

on the anode

anode and cathode.

Diagram of transition from diffuse arc to contracted arc in a vacuum interrupter.

In a vacuum interrupter, an electric arc begins
the instant in which the contacts separate. It
persists until zero crossing is reached and can
be influenced by magnetic fields.

Diffuse or contracted arc in a vacuum

Individual points of fusion form on the surface of
the cathode following separation of the contacts.
This leads to the formation of metallic vapors
that support the arc itself.

The diffuse arcis characterized by expansion over
the contact surface itself and by evenly
distributed thermal stress.

The electric arc is always the diffuse type at the
interrupter's rated current value. The contact is
only eroded very slightly and the number of
interruptions is very high.

As the value of the interrupted current increases
(beyond rated value), the electric arc tends to
change from diffuse to contracted owing to the
Hall effect.

Starting out from the anode, the arc contracts
and tends to concentrate as the current rises.
There is a temperature rise on a level with the
affected area and the contact is consequently
subjected to thermal stress.

To prevent the contacts from overheating and
becoming eroded, the arc is made to rotate. By
turning, the arc resembles a moving conductor
through which current passes.
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The spiral contacts of ABB vacuum interrupters
Thanks to their special shape, spiral contacts
generate a radial magnetic field in all areas of the
arc column, which concentrates over the contact
circumferences.

A self-generated electromagnetic force acts
tangentially, causing the arc to rapidly rotate
around the contact axis.

The arcis forced to rotate and involve a wider
surface than that of a fixed contracted arc.
Besides minimizing thermal stress on the

contacts, this makes contact erosion negligible
and above all, allows the interruption process to
be controlled even with very high short-circuits.
ABB vacuum interrupters interrupt at the natural
zero crossing, thereby preventing the arc from
restriking after that event.

A rapidly reduced current charge and rapid
condensation of the metal vapors at the same
time as zero crossing, allows maximum dielectric
strength to be restored between the interrupter
contacts within microseconds.

Short-circuit current
interruption

——————

Geometry of radial magnetic field
contact with a rotating vacuum arc.

Time

A Short-circuit

current
% Arc voltage
§ Voltage of
0 the system //—\
C
[
= /
o
(o]

Contact \
. separation \\
\\
N —

Recovery voltage
(frequency of the system)

Transient recovery voltage (TRV)
(high frequency)

Current and voltage trend evolution in a single phase during vacuum interruption.
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VD4G - MEDIUM VOLTAGE VACUUM CIRCUIT BREAKERS

2. Description
Vacuum circuit breakers for generator switching

applications

VDA4G fixed version

Generator

Generator

circuit breaker

Transformer

N

Typical schematic of generator circuit breaker application

®

Short-circuit current [KA]

60

40

20

ol

-20

-40

-60

System short-circuit current

0 25 50 75 100 125 150 175 200 225 250
Time [ms]
— IR(t) [KA]

— IS(t) [kA] — IT(t) [kA]

Failure location A: System-fed fault
Fast decaying DC component

@

Short-circuit current [kA]

A complete product line compliant with the
latest Global Dual Logo IEC/IEEE 62271-37-013
Standard, featuring the familiar VD4 design for
easy integration into existing installations.

The VD4G breaker family is the first complete
product line for generator switching applications
developed in accordance with the most recent
Dual Logo IEC/IEEE 62271-37-013 Standard.

Generator switching applications
The globally expanding energy demand is
increasingly covered by decentralized power
plants and small installations using renewable
resources. As the generated power is fed into the
grid by step-up transformers and MV distribution
boards, the VD4G family of vacuum circuit
breakers offers a reliable and economical solution
for protecting power plant assets.

Generator short-circuit current

— IR() [kA]

25 50 75 100 125 150 175 200 225 250
Time [ms]

— IS(t) [KA] — IT(t) [KA]

Failure location B: Generator-fed fault
Slowly decaying and raised DC component results in delayed current zero.
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The need to protect the grid, as well as the
generator, from failures makes generator circuit
breakers indispensable. The specific current
shapes in this kind of application require
dedicated circuit breakers tested for compliance
with the specific duty defined by the latest Global
Standard for Generator applications.

Each generator plant has specific technical
characteristics. It is essential to perform a
suitability analysis of the generator circuit
breaker application for the purpose of selecting
the solution able to fully meet your needs and
ensure plant safety.

Available versions

VDA4G circuit breakers are available in fixed and
withdrawable versions with front operating
mechanism.

The withdrawable version is available for UniGear
ZS1, switchgear enclosures.

Fields of application

VDA4G circuit breakers are used in power
generation systems for generation for the full
protection of power generation assets.

Standards

VDA4G circuit breakers conform to IEC /IEEE
62271-37-013 Standards.

VDA4G circuit breakers undergo the tests
indicated below and guarantee the safety and
reliability of the apparatus in service in any
installation.

- Type tests: temperature rise, power frequency
insulation withstand voltage, lightning impulse
insulation withstand voltage, short-time and
peak withstand current, mechanical life, short-
circuit current making and breaking capacity.
Individual tests: insulation of the main
circuits with voltage at power frequency,
auxiliary circuit and operating mechanism
insulation, measurement of the main circuit
resistance, mechanical and electrical
operation.
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Service safety

Safe distribution switchgear can be created with
VDA4G circuit breakers thanks to the complete
range of mechanical and electric locks available
on request.

The locking devices have been designed to
prevent incorrect operations and allow the
installations to be inspected whilst guaranteeing
maximum safety for the operator.

The key locks and padlocks enable opening and
closing and/or racking-in and out operations to
be performed.

The closed door racking-out device only allows
the circuit breaker to be racked-into or out of the
switchgear with the door closed.

Anti-racking-in locks prevent circuit breakers
with different rated currents from being racked
in, and racking-in and out operations with the
circuit breaker closed.

Complete product line fully compliant with the
latest Global Dual Logo IEC/IEEE 62271-37-013
Standards

Same familiar VD4 design for easy integration
into existing installations.

Highly reliable operating mechanisms thanks to
a low number of components manufactured by
mass production systems

Limited and simple maintenance

Electrical accessories that can be easily and
quickly installed or replaced thanks to wiring
pre-engineered with plug-socket connectors
Mechanical anti-pumping device included in
standard equipment

Built-in closing spring loading lever

.

.

.

Accessories

VDA4G circuit breakers are available with a full
range of accessories to suit all installation
requirements.

The operating mechanism has a standardized
range of accessories and spare parts which are
easy to identify and order.

The accessories are installed conveniently from
the front of the circuit breaker. Plug-socket
connectors are used for the electrical
connections.

Operation and maintenance of the apparatus are
simple and require limited use of resources.
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3. Selection and ordering
Fixed circuit breakers

Fixed VD4G circuit breakers (15 kV)

Back view of fixed version VD4G

Circuit breaker VDA4G-25 VD4G-25 p210
Standards IEC/IEEE 62271-37-013 - .
Rated voltage Ur [kV] 15 15
Rated insulation voltage Us [kV] 15 15
Withstand voltage at 50 Hz Rated value Ud (1 min) [kV] 38 (**) 38 (**)
Impulse withstand voltage Rated value Up [kV] 95 95
Rated frequency fr [Hz] 50-60 50-60
Rated current (40 °C) Ir [A] 1250 1250
Symmetrical short-circuit current IscSFF [kA] 25 25
Z?iiﬁii‘j:ci)capadty DC component of breaking capacity % 75 75
Asymmetrical short-circuit current (system-source) lascSFF [kA] 36.5 36.5
Symmetrical short-circuit current Iscg Class G1 IscGFF [kA] 16 16
Rated breaking capacity DC component of breaking capacity Class G1 % 110 110
(generator-source) Symmetrical short-circuit current Iscg Class G2 IscGFF [kA] 16 16
DC component of breaking capacity Class G2 % 130 130
Rated breaking current under Symmetrical short-circuit current IscOOP [kA] 12.5 12.5
out-of-phase conditions DC component of breaking current % 75 75
Making current Ip [kA] 68.5 68.5
Rated operating sequence during short-circuit interruption CO-10 min-CO CO-10 min-CO
Short-time withstand current (3s) Ik [kA] 25 25
Opening time [ms] 33...60 33...60
Closing time [ms] 30...60 30...60
PP H[mm] 475 450
Maximum W [mm] 450 570
overall
dimensions H D[mm] 424 422
W—TD Pole center-distance [nm] 150 210
Weight [kg] 73 75
Standardized dimensions table TN 1VCD003891 2RDA046582
Operating temperature [°C] -5...+40 -5..+40

() 4000 A with forced ventilation
(**) Contact ABB for higher values
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Types of fixed circuit breakers available
The circuit breakers can be completed with the optional accessories indicated on the following pages.
Fixed VDA4G circuit breaker (15 kV)
Ur Isc Rated current (40 °C) [A]
H =475 H =450 H=610 H=636 H=636
D =424 D =422 D =456 D =456 D =456 Circuit breaker type
kv kA P =150 P =210 P =210 P =275 P =275
W =450 W =570 W = 608 W =758 W =758
25 1250 VD4G-25 15.12.25 p150
1250 VD4G-25 15.12.25 p210
40 1250 VD4G-40 15.12.40 p210
40 1600 VD4G-40 15.16.40 p210
40 2000 VD4G-40 15.20.40 p210
40 2000 VD4G-40 15.20.40 p275 H =Height of circuit
15 40 3150 () VD4G-40 15.32.40 p275 breaker
D =Depth of circuit
50 1250 VD4G-50/25 15.12.50 p210 breaker
50 1600 VD4G-50/25 15.16.50 p210 P :gl‘z&[:::gao'fcs;t:’
50 2000 VD4G-50/25 15.20.50p210 W =Width of circuit
50 3150 () VD4G-50 15.32.50 p275 b e i forced
63 3150 (%) VD4G-63 15.32.63 p275 ventilation
VD4G-40 VD4G-50/25  VD4G-50/50 VD4G-63
15 15 15 15
15 15 15 15
38 (**) 38 (**) 38 38 (**)
95 95 95 95
50-60 50-60 50-60 50-60
<2000 2000 3150 4000 (%) <2000 3150 4000 (%) 3150 4000 (%)
40 40 40 40 50 50 50 63 63
75 75 75 75 75 75 75 75 75
58.5 58.5 58.5 58.5 73 73 73 92 92
25 25 25 25 25 50 50 50 50
110 110 110 110 110 110 110 110 110
25 25 25 25 25 37 37 37 37
130 130 130 130 130 130 130 130 130
20 20 20 20 25 25 25 31.5 315
75 75 75 75 75 75 75 75 75
115 115 115 115 144 137 137 173 173
CO-10 min-CO CO-30 min-CO  CO-30 min-CO C0-30 min-CO
40 40 40 40 50 50 (4s) 50 (4s) 63 (2s) 63 (2s)
33...60 33...60 33...60 33...60 33...60 28 =40 28+ 40 28 +40 28+ 40
30...60 30...60 30...60 30...60 30...60 <55 <55 <55 <55
610 610 636 636 610 636 636 636 636
608 758 758 758 608 750 750 750 750
456 456 456 456 456 459 459 459 459
210 275 275 275 210 275 275 275 275
146 158 177 177 147 210 210 210 210
1VCD000240  1VCDO00241  1VCD000242  1VCD000242 2RDA038045  1VCD003935  1VCD003935  1VCD003935  1VCD003935
-5..+40 -5..+40 -5..+40 -5..+40
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3. Selection and ordering
Withdrawable circuit breakers

Withdrawable circuit breakers
for Unigear ZS1 switchgear(*) (15 kV)

View of withdrawable version VD4G

Circuit breaker VD4G-25 VDA4G-25 p210
Standards IEC/IEEE 62271-37-013 - .
Rated voltage Ur [kV] 15 15
Rated insulation voltage Us [kV] 15 15
Withstand voltage at 50 Hz Rated value Ud (1 min) [kV] 38 (**) 38 (**)
Impulse withstand voltage Rated value Up [kV] 95 95
Rated frequency fr [Hz] 50-60 50-60
Rated current (40 °C) Ir [A] 1250 1250
Symmetrical short-circuit current IscSFF [kA] 25 25
?saytset(:zriil:i:i)capacity DC component of breaking capacity % 75 75
Asymmetrical short-circuit current (system-source) lascSFF [kA] 36.5 36.5
Symmetrical short-circuit current Iscg Class G1 IscGFF [kA] 16 16
Rated breaking capacity DC component of breaking capacity Class G1 % 110 110
(generator-source) Symmetrical short-circuit current Iscg Class G2 IscGFF [kA] 16 16
DC component of breaking capacity Class G2 % 130 130
Rated breaking current under Symmetrical short-circuit current IscOOP [kA] 12.5 12.5
out-of-phase conditions DC component of breaking current % 75 75
Making current Ip [KA] 68.5 68.5
Rated operating sequence during short-circuit interruption CO-10 min-CO CO-10 min-CO
Short-time withstand current (3s) Ik [kA] 25 25
Opening time [ms] 33...60 33...60
Closing time [ms] 30...60 30...60
PP H[mm] 627 628
Maximum W [mm] 503 653
overall
dimensions H D[mm] 662 661
W—TD Pole center-distance P [mm] 150 210
Weight [kg]l 116 135
Standardized dimensions table TN 1VCD000233 2RDA046589
Operating temperature [°C] -5...+40 -5...+40

(1) 4000 A with forced ventilation
(*) Contact ABB for withdrawable circuit breakers VD4G for PowerCube enclosure
(**) Contact ABB for higher values
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Types of withdrawable circuit breakers available for UniGear ZS1 switchgear
The circuit breakers can be completed with the optional accessories indicated on the following pages.
Withdrawable VD4AG circuit breaker (15 kV)
Ur Isc Rated current (40 °C) [A]
H =627 H=628 H =698 H =743 H=735
v A D =662 D =661 D =643 D =643 D =650 Circuit breaker type
P =150 P =210 P=210 P =275 P =275
W =503 W =653 W =653 W =853 w =851
25 1250 VD4G/P-25 15.12.25 p150
1250 VD4G/P-25 15.12.25 p210
40 1250 VD4G/P-40 15.12.40 p210
40 1600 VD4G/P-40 15.16.40 p210
40 2000 VD4G/P-40 15.20.40 p210
H =Height of circuit
15 40 2000 VD4G/P-40 15.20.40 p275 broaker
40 3150 (%) VD4G/P-40 15.32.40 p275 b :Ez:kheff circuit
50 1250 VD4G/P-50/25 15.12.50 p210 P =Horizontal center
50 1600 VD4G/P-50/2515.16.50p210 \‘jv‘f;jhni ;frcp:’i‘f
50 2000 VD4G/P-50/25 15.20.50 p210 breaker
50 3150 () VD4G/P-50 15.32.50 p275 () 4000 A win forced
VD4G-40 VD4G-50/25 VD4G-50/50
15 15 15
15 15 15
38 (*%) 38 (*%) 38
95 95 95
50-60 50-60 50-60
<2000 2000 3150 4000 (%) <2000 3150 4000 ()
40 40 40 40 50 50 50
75 75 75 75 75 75 75
58.5 58.5 58.5 58.5 73 73 73
25 25 25 25 25 50 50
110 110 110 110 110 110 110
25 25 25 25 25 37 37
130 130 130 130 130 130 130
20 20 20 20 25 25 25
75 75 75 75 75 75 75
115 115 115 115 144 137 137
CO-10 min-CO CO-30min-CO  CO-30 min-CO
40 40 40 40 50 50 50
33...60 33...60 33...60 33...60 33...60 28+ 40 28 +40
30...60 30...60 30...60 30...60 30...60 <55 <55
698 698 743 743 698 735 735
653 853 853 853 653 851 851
643 643 643 643 643 650 650
210 275 275 275 210 275 275
190 205 221 221 191 270 270
1VCD000234 1VCD000243 1VCD000244 1VCD000244 2RDA03805 1VBM700160
-5..+40 -5..+40 -5..+40
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3. Selection and ordering
Optional accessories for VD4G up to 50/25 kA and
EL actuator

1 Shunt opening release (-MBO1)

Allows opening command of apparatus to be
enabled by remote control.

This release is suitable for both instantaneous
and permanent duty. However, an auxiliary
contact -BGB1 de-energizes it after circuit
breaker has opened. In the case of
instantaneous service, the current impulse
must last at least 100 ms.

This release can be controlled by the following
devices: coil continuity control (CCC), opening
circuit supervision (TCS)(*) or the ABB STU
functionality control device (see accessory 16,
supplied on request).

Characteristics

uUn 48-110...125 - 220...250 V DC

Un 110...125-220...250 V AC
50-60 Hz

in accordance with IEC/
|IEEE 62271-37-013

60...100 W / VA

Operating limits

Inrush power (Ps)

Continuous power

. 1.5wW
consumption (Pc) 5
Electronics self-consumption
(no coil supplied); value
independent of voltage 1.5 mA
applied
Opening time 33...60 ms

Insulation voltage 2000V 50 Hz (for 1 min)

(*) The minimum current that the relay with TCS function (used for
monitoring coil continuity) detects as a condition denoting that the
trip circuit is operating correctly (specified for each relay in the relative
manual), must be sensibly higher than the current consumption of the
actual coil (~1.5 mA).

If this fails to occur, always add, in parallel to the TCS, a circuit
able to absorb sufficient current to compensate the gap while
preventing the total current in the TCS circuit from rising above the
maximum threshold (Itcs <10 mA for High Voltage coils - from 110V
to 250V, and Itcs <50 mA for Low Voltage coils from 24 V to 60 V).
A simple resistor can be sized for the purpose, depending on the
parameters of the TCS and the auxiliary voltage range used.

2 Additional shunt opening release (-MBO2)
Similarly to shunt opening release -MBO1, this
allows the opening command of the apparatus
to be transmitted by remote control. It can be
powered by the same circuit as main shunt
opening release -MBO1 or by a circuit that is
completely separate from release -MBO1.
This release is suitable for both instantaneous
and permanent duty. However, an auxiliary
contact -BGB1 de-energizes it after the circuit
breaker has opened.
To guarantee the release action, the current
impulse must last at least 100 ms.
Continuity functionality can be checked with a
continuity control device (CCC), opening
circuit supervision (TCS)(*) or the STU
functionality control device (see accessory 16,
supplied on request).
- -MBO2 has the same electrical and operating
characteristics as release -MBOL.

MBO1: Shunt opening release

\ il d "

MBO2: Additional shunt opening release
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3 Opening solenoid (-MBO3)

The opening solenoid (-MBO3) is a special
demagnetization release to be used in
conjunction with a self-supplied overcurrent
protection relay.

It is situated in the operating mechanism (left-
hand side) and is not an alternative to the
additional shunt opening release (-MBO2).

It is not available for 40 and 50 kA circuit
breakers.

Should this accessory be required, it must be
requested at the time of order since subsequent
application by the customer is not possible.
Note: the compatible protection relays are listed
in document: Data sheet 1VCD600854.

The opening solenoid (-MBO3) is available in two
versions:

For DC (release by discharging energy stored in
protection relay against self-supplied
overcurrent)

For AC (release by means of the energy supplied
by an adder transformer on the secondaries of
the protection current transformers) (CT is at
customer's charge)

(*) The minimum current that the relay with TCS function (used for
monitoring coil continuity) detects as a condition denoting that the
trip circuit is operating correctly (specified for each relay in the relative
manual), must be sensibly higher than the current consumption of the
actual coil (~1.5 mA).

If this fails to occur, always add, in parallel to the TCS, a circuit able

to absorb sufficient current to compensate the gap while preventing
the total current in the TCS circuit from rising above the maximum
threshold (Itcs < 10 mA for High Voltage coils - from 110V to 250V, and
Itcs < 50 mA for Low Voltage coils from 24 V to 60 V).

A simple resistor can be sized for the purpose, depending on the
parameters of the TCS and the auxiliary voltage range used.

MBO3: Opening solenoid

17

4 Shunt closing release (-MBC)

Allows closing command of apparatus to be
transmitted by remote control.

This release is suitable for both instantaneous
and permanent duty. An auxiliary contact that de-
energizes it after the circuit breaker has closed is
not envisaged.

The permanently supplied release provides the
electrical anti-pumping function with both
electrical opening and re-closing commands
maintained. To guarantee the closing action, the
current impulse must last at least 100 ms.

If there is the same supply voltage for shunt
closing release -MBC and under-voltage
release -MBU and the circuit breaker must
close automatically when auxiliary voltage
returns, there must be a delay of at least 50 ms
between under-voltage release energizing and
energizing of the shunt closing release to allow
the closing operation to take place. Continuity
functionality can be checked with a continuity
control device (CCC), opening circuit
supervision (TCS)(*) or the STU functionality
control device (see accessory 16, supplied on
request).

Characteristics

Un 110...125-220...250V DC

Un 110...125-220...250V AC
50-60Hz

according to IEC/IEEE

Operating limits 62271-37-013

Inrush power (Ps) 60...100 W/VA
Contmuou.s power 15w
consumption (Pc)

Electronics self-consumption

Fno coil supplied; value 1.5mA
independent of voltage

applied

Opening time 33...60ms

Insulation voltage 2000V 50Hz (for 1 min)

g
B

MBC : Shunt closing release
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3. Selection and ordering
Optional accessories for VD4G up to 50/25 kA and
EL actuator

5 Auxiliary contacts of the circuit breaker
(-BGB1)
Electrical signaling of circuit breaker open/closed
can be obtained with a group of 10, 16 or 20
auxiliary contacts for the fixed version and 10 or
16 auxiliary contacts for the withdrawable
version. The standard equipment comprises 10
auxiliary contacts.

Note

The following are available using the standard

group of ten auxiliary contacts and the maximum

number of electrical accessories:

- for fixed circuit breakers: three closing contacts
"a" for signaling circuit breaker open and five
opening contacts "b" for signaling circuit
breaker closed;

- for withdrawable circuit breakers: three closing
contacts "a" for signaling circuit breaker open
and four opening contacts "b" for signaling
circuit breaker closed;

- Fixed circuit breakers are available with two
finishing accessories (to be specified when
ordering):

- non-wired auxiliary contacts; wiring to the
terminals of the contacts is at the customer's
charge (photo below left; the terminal box to
which the other electrical accessories are wired
is at the top); ask for instructions 1VCD601204
(available in the main languages) which describe
how to remove, wire the auxiliary contacts more
easily and fit the auxiliary contacts unit back
into its housing;

- auxiliary contacts already wired to the terminal
box (see photo at top right)

Consult circuit diagrams 1VCD400151 for fixed
circuit breakers and 1vCD400155 for
withdrawable circuit breakers.

Note

The main shunt opening release and/or the
additional shunt opening release use 1 and/or 2
closing contacts "a", thereby reducing the number
of auxiliary contacts available. Always check the
maximum number of contacts available if the
equipment is non-standard.

Pictures showing the different available circuit breaker auxiliary contacts, based on the selected configuration
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The new layouts can be interchanged with the
existing ones, with the following exceptions:

and 1VCD400099)

diagram 1VCD400151 (substitutes 1vCD400046

fig. 34 on the previous diagrams is represented

by fig. 31 + fig. 32 on the new diagram;

fig. 33 and fig. 35 on the previous diagrams are

not available with the new layout

1VCD400047)

diagram 1VCD400155 (substitutes

Auxiliary contacts -BGB1 conform to the
following standards/regulations/directives:

- I[EC 62271-100
IEEE C37.54

test

EN 61373 cat.1 class B /impact and vibration

Germanish Loyd regulation / vibrations

envisaged by the shipping registers

UL 508

RoHS Directive

EN 60947 (DC-21A DC-22A DC-23A AC-21A)
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Electrical characteristics (according to IEC 60947)

Rated current Un

220V AC
220V DC

24V DC

60V DC

110vDC

220V DC

250V DC

Cosp =0.70
Cosp =0.45
1ms

15ms
50ms

1ms

15ms
50ms

1ms

15ms
50ms

1 ms

15ms

50 ms

1ms

15ms

50 ms

Breaking capacity
(10000 interruptions)
20A

10A

12A

9A

6A

10A

6A

46 A

TA

4.5A

3.5A

2A

1.7A

1.5A

2A

1.4A

1.2A

General characteristics

Insulation voltage to standard

VDE 0110, Group C
Rated voltage

Test voltage

Maximum rated current
Breaking capacity
Number of contacts
Groups of contacts
Contact travel
Actuating force
Resistance

Storage temperature
Operating temperature
Contact overtemperature
Mechanical life

Protection class

Cable section

660V AC
800V DC

24V..660V

2 kV for 1 min
10A-50/60 Hz
Class 1 (IEC 62271-1)
5

10/16 /20

90°

0.66 Nm

<6.5mQ
-30°C...+120°C

-20°C...+70°C
(-30° ref. ANSI 37.09)

10K

30.000 mechanical
operations

IP20

1 mm?

Electrical characteristics
(according to IEC 62271-100 class 1)

Rated current Un
24V DC 20 ms
60V DC20ms
110V DC 20 ms
250V DC20ms

Breaking capacity
18.8 mA

7.4 mA

4.2 mA

1.8 mA
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3. Selection and ordering
Optional accessories for VD4G up to 50/25 kA and
EL actuator

6 Position contact (-BGT3) 7 Transmitted contacts in truck (-BGT1; -BGT2)
This contact is used together with the locking Transmitted contacts of withdrawable circuit
magnet in operating mechanism (-RLE1) to breaker (installed in circuit breaker truck - only for
prevent remote closing during racking-into the = VD4G/P withdrawable circuit breaker).

unit. These contacts are provided either in addition or
It is only supplied for withdrawable circuit as an alternative to the position contacts (for
breakers for UniGear ZS1 switchgear and signaling circuit breaker racked out) located in
PowerCube modules. the unit. They also perform the function of

It cannot be supplied when the transmitted position contact (-BGT3).

contacts are required in the truck (-BGT1; -BGT2). Contacts -BGT1 and BGT2 have the same general
and electrical characteristics as auxiliary
contacts.

BGT3: Position contact BGT1-BGT2:Transmitted contacts in truck
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8 Motor operator (-MAS)

The motor operator automatically loads the
closing spring of the circuit breaker operating
mechanism. After the circuit breaker has closed,
the geared motor immediately reloads the closing
springs.

In a power failure or during maintenance work,
the closing spring can always be loaded by hand
(using the special crank handle built into the
operating mechanism).

Characteristics

un 48 -110...125 - 220...250 V-
un 110...125 - 220...250 V~ 50/60 Hz
Operating limits ~ 85... 110% Un
<40kA 50 kA
Power on
inrush (Ps) DC=600W; DC =900 Ww;
AC =600 VA AC=900VA
DC=200W; DC=350W;
Rated power (Pn) ¢~ 200 vA AC=350VA
Loading time 6-7s 6-7s
Insulation voltage 2000V 50 Hz 2000V 50 Hz
9 (for 1 min) (for 1 min)

MAS: Motor Operator
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9 Contact for signalling closing spring loaded/
discharged (-BGS2)

Consists of a microswitch which remotely

signals the state of the closing spring of the

circuit breaker operating mechanism.

The following signals can be transmitted:

- contact open: signaling spring loaded

- contact closed: signaling spring discharged

The two signals must be used for circuits with the

same power supply voltage.

j i

eI
=}
gl

BGS2: Contact for signalling closing spring loaded/discharged
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3. Selection and ordering
Optional accessories for VD4G up to 50/25 kA and
EL actuator

10 Locking magnet on operating mechanism —

CRLED . Protections and locks
Only allows activation of the command with the
supplied electromagnet.

The locking electromagnet in the operating
mechanism has the same electrical
characteristics as shunt closing release -MBC.

11 Locking magnet on truck (-RLE2)

This accessory is compulsory for withdrawable
circuit breakers for UniGear ZS1 switchgear
and PowerCube modules. Prevents circuit
breaker racking-into the switchgear when the
auxiliary circuit plug is disconnected.

This plug also acts as an anti-insertion lock
when the rated currents differ from each other.
Special striker pins prevent the plug from being
fitted into the socket if the rated current of the
circuit breaker is lower than the rated current
of the panel.

This accessory is not available when the motor-
operated truck is required.

Characteristics
Un 48-110-125-220-250 V-
Un 110-125-220-250V~50/60 Hz

according to IEC/
IEEE 62271-37-013

Operating limits

Nominal power (Pn) DC 250 W; AC =250 VA
Continuous power (Pc) DC=5W;AC=5VA
Inrush duration 150 ms

Insulation voltage 2000V 50 Hz (for 1 min)

RLE1: Locking magnet on operating mechanism Locking magnet on truck



DISTRIBUTION SOLUTIONS

12 Interlock for fixed circuit breaker

Device for fixed circuit breakers converted into
withdrawable ones by the customer. It allows the
customer to make a mechanical lock to prevent
racking-out/in with the circuit breaker closed,
and the circuit breaker from closing as it travels.
Note: The device must be requested when
ordering since it must be assembled and tested
in the factory.

23

13 Mechanical door interlock

This device prevents circuit breaker racking-in
when the switchgear door is open. It is only
provided for circuit breakers used in UniGear ZS1
switchgear and PowerCube modules fitted with a
special actuator on the door.

Interlock for fixed circuit breaker

Mechanical door interlock
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3. Selection and ordering
Optional accessories for VD4G up to 50/25 kA and
EL actuator

14 Motor-operated truck (-MAT)

Allows the circuit breaker to be racked into and
out of the switchgear via remote control (only
withdrawable circuit breakers for UniGear ZS1
switchgear and PowerCube modules).

The motor version with clutch can be ordered on
request and allows racking-in/ out to be
performed in an emergency if the truck motor
fails to operate.

Characteristics

Un 48-110-125-220V-
Operating limits 85...110% Un
Rated power (Pn) 40W

MAT: Motor operated truck

15 STU Shunt Test Unit

Owing to their construction, the functionality of

the shunt closing (-MBC) and opening (-MBO1,

-MBO?2) releases cannot be checked with

dedicated relays (e.g. TCS Test Control

Supervision, CCC Control Coil Continuity) or with

the REF control and protection unit. The only

device able to check this functionality is the STU

Shunt Test Unit. Please contact us if you want to

check this functionality using devices other than

STU.

This device can be used in conjunction with shunt

opening release (-MBO1; -MBO2) or shunt closing

release (-MBC) for the purpose of checking

functionality and continuity.

The Shunt Test Unit is used to check the

continuity of releases with rated operating

voltage between 24 V and 250 V (AC and DC), as

well as the functionality of the electronic circuit

of the release.

Continuity is checked cyclically with an interval of

20 seconds between one test and the next.

LEDs on the front provide optical signals. The

following information is given:

« POWER ON: power supply present

« (-MBO) TESTING: test in progress

- TEST FAILED: signal given if a test fails or in the
absence of auxiliary power supply

« ALARM: signal given after three failed tests.

5 YO/YC Test Unit

Test Unit
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Two relays and a changeover contact are also

available on the unit for remote signaling of the

following two events:

- test failure (resetting occurs automatically
when the alarm stops)

- failure of three tests (resetting can only be
performed by means of the manual - RESET -
button from the front of the unit).

Characteristics

Un 24 ...250V AC/DC
Maximum interrupted current 6A
Maximum interrupted voltage 250V AC

16 Undervoltage release

According to Dual Logo standard, the requirement
stated in IEC 62271-1, subclause 6.9.5., is not
applicable. In case under-voltage release is needed,
please contact ABB confirming the awareness of
this prescription.

25
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Selection and ordering
Optional accessories

Optional accessories for VD4G-50/50 and VD4G-63 with classic

operating mechanism

1 Shunt opening release -MO1 (-Y2)

The shunt opening release allows apparatus to be
opened by remote control and is art of the basic
equipment.

An auxiliary contact -BB2 (-S4) always de-energizes
it after opening.

Characteristics

2 Additional shunt opening release -MO2 (-Y9)
The additional shunt opening release has the same
function as shunt opening release -MO1 (-YO2).
The additional shunt opening release is available
on request and requires use of auxiliary contact
-BB1 (-S3), which is part of the standard
equipment.

Ua: 24-30-48-60-110-125-220-240V-

Ua: 110-125-220-240V~50... 60 Hz

Service tolerances: DC70...110% Ua

AC85...110% Ua
Short-term power approx. DC250Ww;
consumption: approx. AC250 VA
Admissible maximum 8s

operating time:

Characteristics
Ua: 24-30-48-60-110-125-220-240V-

Ua: 100-110-125-220-230-240V~50...60Hz

Service tolerances: DC70...110% Ua

AC85...110% Ua
Short-term power approx. DC 250 W;
consumption: approx. AC 250 VA
Admissible maximum 8s

operating time:
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3 Shunt closing release -MC (-Y3)

The shunt closing release allows the circuit breaker
to be closed by remote control and is part of the
basic equipment.

Auxiliary contact -BS1 (-S1) cuts off the power
supplied to the release after the closing springs
have been loaded, while auxiliary contact -BB1 (-S3)
cuts off the power supplied to the release after the
circuit breaker has closed.

Both are required and are part of the standard
equipment.

The shunt closing release is optional in circuit
breakers with manual opening mechanisms but
mandatory for circuit breakers with motor-
operated drives.

Application of the shunt closing release includes
anti-pumping relay -KO.

The permanently supplied release provides the
electrical anti-pumping function with both
electrical opening and re-closing commands
maintained.

Circuit breaker closing is only re-enabled once the
active closing command has been interrupted.

Characteristics

Ua: 24-30-48-60-110-125-220-240V-

Ua: 110-125-220-240V~50... 60 Hz

Service tolerances: DC 70...110% Ua

AC 70...110% Ua

Short-term power
consumption:

approx. DC 250 W;
approx. AC 250 VA

Admissible maximum
operating time: 8s
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4 Locking magnet on operating mechanism RL1
(-Y1) with auxiliary contacts -BL1 (-S2)

Only allows the operating mechanism to be

activated when the electromagnet is energized

and it is part of the basic equipment.

To enable the circuit breaker to close, the locking

magnet must be energized for at least 100 ms

before the circuit breaker closing command.

Auxiliary contact -BL1 (-S2) is required and is part

of the standard equipment.

Characteristics

Ua: 24-30-48-60-110-125-220-240V-

Ua: 100-110-125-220-230-240V~50...60Hz
DC 85...110% Ua
AC 85...110% Ua

approx. DC10W;
approx. AC 10 VA

Service tolerances:

Short-term power
consumption:
Admissible maximum
operating time:

unlimited
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Selection and ordering
Optional accessories

5 Undervoltage release -MU (-Y4)

According to Dual Logo standard, the requirement
stated in IEC 62271-1, subclause 6.9.5, is not
applicable. In case under-voltage release is needed,
please contact ABB confirming the awareness of
this prescription.

The undervoltage release opens the circuit breaker
when there is an appreciable drop or lack of the
voltage that supplies it.

It trips when the auxiliary voltage is between 70%
and 30% of its rated value.

The circuit breaker can only close again when the
voltage reaches 85% of its rated value.

The undervoltage release trips instantaneously,
but can also be accompanied by an electronic
time-lag device.

6 Opening solenoid -MO3 (-Y7)

Use of the overcurrent release may be advisable in
systems where the auxiliary voltage is unable to
provide reliable continuity of service.

The release must receive the opening pulse on the
basis of the current from the secondary winding of
an intermediate current transformer or a delayed
overvoltage relay.

During continuous service, the secondary winding
of the MO3 is short-circuited by an auxiliary
contact.

Characteristics

Power consumption in
continuous service mode:

connection to 2 phases 35
VA connection to 3 phases 2
VA

approx. 15 VA

Trippping power
consumption:

Characteristics of the non-delayed version

Readiness tripping: 70% IN

Ua: 24-30-48-60-110-125-220V-

Ua: 100-110-125-220V~50...60Hz

Power consumption:
approx.AC 11 VA

approx. DC10W

Maximum service tolerance: 110% Ua
Voltage for readiness closing: > 85% UN
Trip voltage: 30...70% Ua
Operating time: immediate

Admissible maximum operating time: none

Power consumption of

intermediate current Winding A1 VA
transformer atIN =5 A and Winding B 1 VA
continuous operation (short- Winding C 1.5 VA
circuited secondary winding):
Power consumption of
intermediate current
transformer atIN=5A and
continuous operation (open
secondary winding):

Winding A 15 VA
Winding B 15 VA
Winding C 25 VA

Primary current of
intermediate current 3x5
transformer:

Secondary current of
intermediate current
transformer:

~04A
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7 Auxiliary contacts of circuit breaker -BS1,
-BB1, -BB2, -BB3 (S1, S3, S4, S5)

The circuit breaker can be equipped with five-pole

auxiliary contacts for monitoring, interlocking and

signaling. Auxiliary contact -BB2 (-S4) is part of the

basic equipment of all circuit breakers with motor-

driven operating mechanisms.

Auxiliary contact -BB3 (-S5) is optional.

Also consult the circuit-diagram.

Characteristics

Ua: 24 (*)...250V
Test voltage: 2.5kV

Rated current: 1th2=10 A

(*) For application at 24Vdc and with currents lower than 10 mA
golden contacts are recommended.

8 Auxiliary contact for signaling effective
opening -BB4 (-S7)

Auxiliary contact -BB4 (-S7), also known as

transient contact, is part of the basic equipment

of all circuit breakers.

It is used for signaling effective opening of the

circuit breaker (the transient signal lasts 30ms).

29

Characteristics

Ua: 24 (*)...250V
Test voltage: 2.5kv

Rated current: Ith2=10 A

(*) For application at 24Vdc and with currents lower than 10 mA
golden contacts are recommended.
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VD4G - MEDIUM VOLTAGE VACUUM CIRCUIT BREAKERS

Selection and ordering
Optional accessories

9 Transmitted contacts in truck -BT1, -BT2
(-S8, -S9)

The auxiliary contacts signal whether the circuit

breaker is racked in or out.

In the intermediate position, the circuit breaker is

mechanically interlocked.

10 Motor-operated drive -MS (-MO0)

The spiral spring of circuit breakers with motor-
operated drive is automatically loaded by an
electric motor installed in the actual drive on the
load side of each closing operation. The motor
operated drive is part of the basic equipment of
the apparatus.

Characteristics

Ua: 24 (*)...250V Characteristics

Test voltage: 2.5kv Ua: 24-30-48-60-110-125-220-240 V-
Rated current: 1th2=10 A Ua: 110-240V ~50... 60 Hz

(*) For application at 24Vdc and with currents lower than 10 mA Loading time: max. 15s

golden contacts are recommended. Reloading time: max. 15s

Service tolerances: 85...110% Ua

Power consumption
during loading:

approx. DC230... 260 W;
approx. AC 260 VA

Weight: 1.5 kg

Fuse motor:

rated supply power Fuse motor loading time
voltage consumption (ABB-Stotz (maximum)
mcb)

\ VA/W A S
AC 110 260 1.6S281 UC-K 10
220 260 0.75 10
240 260 0.75 10
DC 110 230 1.60 10
125 260 1.60 10
220 240 0.75 10
240 260 0.75 10
24 15
30 15
48 15

60 15
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Properties of Gefeg motor

Ua: 24-48-60-110-125-220-240V-
Ua: 110-240V ~50... 60 Hz
Loading time: max. 15s
Reloading time: max. 15s

Service tolerances: 85...110% Ua

Power consumption
during loading:

app.DC130...140W;
app.AC 150-170 VA

31

11 Locking magnet on truck -RL2 (-YO)
The locking magnet on the truck prevents circuit
breaker travel in the absence of auxiliary voltage.

Characteristics

Ua: 24-30-48-60-110-125-220-240V-

Ua: 100-110-125-220-230-240V~50... 60 Hz
DC; AC85...110% Ua

Service tolerances:

Weight: 1.5kg Power consumption: approx. DC 10 W;
approx. AC 10 VA
Fuse motor: Admissible maximum -
rated supply power Fuse motor  loading time operating time: unlimited
voltage consumption  (ABB-Stotz (maximum)
mcb)
\' VA/W A S
AC 110 150 1.6S281 UC-K 15
220 150 0.75 15
240 170 0.75 15
DC 24 130 4.0S 282 UC-K 15
48 130 3.00 15
60 130 2.00 15
110 140 1.00/1.60* 10
125 160 1.00/1.60* 15
220 140 0.75 15
240 150 0.75 15

* VD4 63 kA motor
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Environmental protection program

VD4 circuit breakers are manufactured in
accordance with ISO 14000 Standards (Guidelines
for environmental management).

The manufacturing processes take place in
compliance with the environmental protection
standards as to reduced energy consumption,
use of raw materials and the production of waste.
Production complies with the environmental
management system implemented in the medium
voltage apparatus manufacturing facility.
Assessment of the environmental impact of every
stage in a product's life cycle is a method used by
ABB to develop environmentally compatible
components and systems. This goal is pursued by
minimizing energy consumption and the overall
use of raw materials. A policy that begins when
the products are designed by targeted selection
of materials, processes and packing.

This means that components can be reused and
materials recycled when a product has reached

the end of its useful life.

Optional accessories for VD4G-50 and VD4G-63 (Classic actuator)

Designation Item No. Rated supply voltage
Auxiliary switch -BGS1
(with clamp-type terminal) -BGB1

-BGB2

-EGB3
Auxiliary switch on locking magnet -BGL1
Auxiliary switch for fault signaling -BGB4
1t shunt release OFF -MBO1 24V ..-240VDC
2" shunt release OFF -MBO2 110V - 240V AC
Shunt release ON -MBC 24V ..-240VDC
Locking magnet -RLE1 110V .- 240V AC
Undervoltage release with spring mechanism -MBU 24V ..-240VDC
Delayed undervoltage release with spring -MBU see RNSU for
mechanism supply voltage
Indirect overcurrent release with intermediate -MBO3
current transformer and spring mechanism
Intermediate current transformer for indirect
overcurrent release
Magnet holder, complete (with integrated
rectifiers -TB4, -TB1, -TB3, -TB2)
Series rectifier -TB6/-TB7
Loading motor (with gearing) -MAS 24V ..-240VDC

Push-on sleeve 4.8-2.5 for push-on blade 0.8 thick
(for additional external connections)

110V .- 240V AC

4. Specific product characteristics

Spare parts for VD4G up to 50 kA and EL actuator

Shunt opening release

Additional shunt opening release

Shunt closing release

Geared motor for spring loading with electrical

signaling of spring loaded

Contact for signaling geared motor protection

circuit breaker open/closed

Contact for signaling closing spring loaded/

discharged

Transient contact with momentary closing

during circuit breaker opening

« Circuit breaker auxiliary contacts

« Locking electromagnet on operating
mechanism

- Position contact of withdrawable truck

. Contacts for signaling connected/isolated

- Opening solenoid

- Isolating door interlock

« Locking electromagnet on withdrawable truck

- Set of six isolating contacts.

Ordering

Please contact our Service department and
specify the circuit breaker serial number to order
spare parts and check availability.
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5. Overall dimensions

Fixed circuit breakers
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Fixed circuit breakers
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5. Overall dimensions
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Withdrawable circuit breakers
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5. Overall dimensions
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6. Electric circuit diagram

State of operation represented

The diagrams illustrate the following conditions:

« Circuit breaker open and connected (only withdrawable circuit breaker)

- Circuits de-energized
« Closing springs discharged

Graphical symbols for circuit diagrams

Thermal effect Mass, frame

h

Conductors in shielded
cable (two conductors
shown)

Electromagnetic effect

N
\J

Timing Connection of conductors

Push-button control Terminal or clamp

Key control Socket and plug
J\ (female and male)
Earth Resistor

(general symbol) (general symbol)

®
@
|
[
)

Capacitor (general
symbol)

Motor
(general symbol)

Rectifier with two
half-waves (bridge)

Make contact

Break contact

Change-over break before
make contact

-

|| T -

Passing make contact
closing momentarily
during release

Closing position contact
(limit switch)

Opening position contact
(limit switch)

Power circuit breaker
with automatic opening

Control coil
(general symbol)

Lamp
(general symbol)
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Circuit diagram 1VCD 400151 for 15 kV fixed circuit breakers up to 50/25 kA with EL actuator.
The circuit diagram shown in this section refers to fixed VD4G-25, VD4G-40 and VD4G-50/25 circuit breakers.
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6. Electric circuit diagram
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6. Electric circuit diagram

Caption Description of the figures
D = Figure number of the diagram. Fig. 1 = Circuit of motor for loading closing
S springs (see note C).
* = Seenoteindicated by the letter. . R . S,
Fig. 2 = Shuntclosing release (anti-pumping is
-BER = SORTest Unit for monitoring continuity of achieved mechanically), (see note D).
shunt opening and closing release winding Fig. 3 = Locking magnet. Mechanically inhibits
(see note D) . . .. .
circuit breaker closing if de-energized.
-BGB1 = Auxiliary contacts of circuit breaker. N L.
Consumption can be limited by
-BGB4 = Auxiliary let-through contact of circuit breaker connecting a delayed operation
with momentary closing during circuit breaker enabling push-button in series.
opening. Fig.5 = Instantaneous undervoltage release (see
-BGB6 = Contact for electrical signaling of note B).
undervoltage release de-energized. Fig. 6,66 = Circuit of third shunt opening release
-BGB11 = Contact for cutting off electrical signal -BGB4 with possibility of continuous control of
if opening operation is performed in the winding (see note D).
manual mode. Fig. 7,67 = Circuit of first shunt opening release
-BGS1 = Limit contact of spring loading motor. with possibility of continuous control of
-BGS2 = Contact for signaling closing spring loaded- winding (see note D).
discharged. Fig.9,69 = Circuit of second shunt opening release
-MAS = Motor for loading closing springs (see note C). with possibility of continuous control of
- winding (see note D).
-MBC = Shuntclosingrelease (see note D). . . . .
Fig. 10 = Opening solenoid for release outside
-MBO1 = First shunt opening release (see note D). circuit breaker.
-MBO2 = Second shunt opening release (see note D). Fig. 11 = Opening solenoid for release outside
-MBO3 = Opening solenoid for release outside circuit circuit breaker with AC supply.
breaker (see note F). Fig. 26 = Electrical signaling of closing springs
-MBO4 = Third shunt opening release (see note D). loaded and discharged.
“MBU = Under-voltage release (see note B). Fig. 30 = Auxiliary I"at—through contact 'of CerL{lt
breaker with momentary closing during
-QAB = Circuit breaker applications. circuit breaker opening.
-RLE1 = Locking magnet. Mechanically inhibits circuit Fig. 31,91 = Available auxiliary contacts of circuit
breaker closing if de-energized. breaker (see note E).
(Consumption can be limited by connecting a Fig. 32,92 = Available auxiliary contacts of circuit
delayed operation enabling push-button in breaker (see note E).
series). Fig.33,93 = Available auxiliary contacts of circuit
-SFC = Push-button or contact for closing circuit breaker (see note E).
breaker. Fig. 60 = Contact for electrical signaling of
-SFO = Push-button or contact for opening circuit undervoltage release de-energized.
breaker.
-TB7 = Rectifier for release -MBO3.
-XDB = Terminal box of circuit breaker circuits.
-XDB1 = Connector of circuit breaker circuits.
-XDB10, = Connectors of applications.

., 17
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Incompatibility

Notes

The circuits indicated in the following figures cannot be

supplied at the same time in the same circuit breaker:

5-6-66 | 7-67 | 9-69 | 31-91 | 32-92 |33-93 | 10-11

A)

B)

Q)

D)

E)

F)

G)

The circuit breaker is equipped solely with the
applications specified in the order confirmation.
Consult this catalog for information about how to make
out an order.

The undervoltage release can be supplied for
energizing with voltage derived from the supply side of
the circuit breaker or from an independent source.
Circuit breaker closing is only enabled when the release
is energized (closing lock is obtained mechanically). If
there is the same power supply for the shunt closing
and under-voltage releases and the circuit breaker must
close automatically when auxiliary voltage returns,
there must be a 50 ms delay between the under-voltage
release's enabling instant and energizing of the shunt
closing release.

Incompatible with -MBO4.

Check power of auxiliary circuit to find out whether
several motors for loading the closing springs can be
operated at the same time. To prevent excessive power
draw, the springs must be loaded by hand before the
auxiliary circuit is powered.

The circuit for monitoring the continuity of the release

windings must only be used for that purpose. The SOR

Test Unit can be used for checking the continuity of the
various different releases.

-MBO4 incompatible with -MBU.

-MBO4 not available for VD4 50 kA.

When fig. 6 is required, contact -BGB1 (23-24)

of fig.32 is not available.

When fig. 7 is required, contact -BGB1 (3-4)

of fig. 31 is not available.

When fig. 9 is required, contact -BGB1 (7-8)

of fig. 31 is not available.

When fig. 32 is required, it is obligatory to supply the
auxiliary contacts of fig. 31.

When fig. 33 is required, it is obligatory to supply the
auxiliary contacts of fig. 32.

When fig. 66 is required, contact -BGB1 (23-24)

of fig. 92 is not available.

When fig. 67 is required, contact -BGB1 (3-4)

of fig. 91 is not available.

When fig. 69 is required, contact -BGB1 (7-8)

of fig. 91 is not available.

When fig. 92 is required, it is obligatory to supply the
auxiliary contacts of fig. 91.

When fig. 93 is required, it is obligatory to supply the
auxiliary contacts of fig. 92.

Figs. 33 and 93 are not available for VD4 50 kA.

Figs. 10 and 11 are only available for VD4 up to
31.5kA.

The energizing voltage must be the same for both
signals.
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it diagram
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The circuit diagram shown in this section refers to fixed VD4G-50/50 and VD4G-63 circuit breakers.
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VD4G - MEDIUM VOLTAGE VACUUM CIRCUIT BREAKERS

6. Electric circuit diagram

—QAB

58]

Reference designation of objects in electrical
documents

(In compliance with standard IEC 81346-2 and
ABB technical standard 2NBAO0O0OO0O1)

Caption

O

*

-BGB1,...,
-BGB3

-BGB4
-BGB12
-BGK
-BGS
-MAS

-MBC
-MBO1
-MBO2
-MBO3
-MBU
-KFN
-QAB

= Reference number of diagram figure

= Seenoteindicated by the letter

= Circuit breaker auxiliary contacts

= Auxiliary passing contact (closing
momentarily when circuit breaker opens)

= Auxiliary contact for block closing of the
circuit breaker

= Contact operated by the key lock preventing
the circuit breaker closing

= Limit switch signalling closing springs
charged or discharged

= Motor for the closing charging springs
(see note C)

= Shunt closing release

= First shunt opening release (see note E)

= Second shunt opening release (see note E)
= Indirect overcurrent relay

= Instantaneous undervoltage release

= Antipumping relay

= Main circuit breaker

-RAR
-RLE1

-SFC

-SFO

-SFL1
-TB1
-TB2

-TBJ

-TB4
-TB6
-XDB2

Resistor

Locking magnet. If de-energized it prevents
the circuit breaker closing

Pushbutton or contact for the circuit breaker
closing

Pushbutton or contact for the circuit breaker
opening

Contact locking the circuit breaker closing
Rectifier for -MO1

Rectifier for -MO2

Rectifier for -MBC and -KFN

Rectifier for -RLE1

Rectifier for -MBU

Connectors of the accessories

Diagram figures description

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

1

10
20

26

30

32

33,...

,38

= Springs charging-motor circuit
(see note C)
= Shunt closing release

= Locking magnet on the operating
mechanism. If de-energized it prevents the
circuit breaker closing

= Instantaneous undervoltoge release
= First shunt opening release circuit

= Second shunt opening release circuit
= Indirect overcurrent relay

= Contact operated by the key lock preventing
the circuit breaker closing

= Contact signalling charged or discharged
closing springs (see note I)

= Wiping contact 35 ms for circuit breaker
tripped indication

= Circuit breaker available auxiliary contacts

= Circuit breaker available auxiliary contacts

Incompatibility

The combination of circuits given in the figures below are
not possible supplied on the same circuit breaker:

33-34-35-36-37-38

Notes

A)

Q)

The circuit-breaker is delivered complete with the
accessories listed in the order aknowledgement only.
To draw up the order examine the apparatus catalogue.

Check the power supply available on the auxiliary circuit
to verify if it is adeguate to start several closing spring-
charging motors simultaneously. To prevent excessive
consumption the closing springs must be charged
manually before energizing the auxiliary circuit.

Both limit switches signalling must be working ot the
same supply voltage.




Circuit diagram 1VCD 400 155 for 15 kV withdrawable circuit breakers for UniGear switchgear up to 50/25 kA with EL actuator.

The circuit diagram shown in this section refers to withdrawable circuit breakers VD4G/P-25, VD4G/P-40 and VD4G/P-
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50/25 for UniGear switchgear. See diagram 1VCD 400156 for withdrawable circuit breakers with motor-operated truck.
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Electric circuit diagram
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Caption Description of the figures
D =  Figure number of the diagram. Fig.1 = Circuit of motor for loading closing springs
. (see note C).
* = Seenoteindicated by the letter. 5 - . o
Fig.2 = Shuntclosing release (anti-pumping is
-BER = SORTest Unit for monitoring continuity of achieved mechanically). (see note D).
?:euen;gtzeg;ng and closing release winding Fig.3 = Locking magnet. Mechanically inhibits circuit
— — breaker closing if de-energized. (If -RL1 is
-BGB1 = Auxiliary contacts of circuit breaker. required, provide this figure when fig.31 or 32
-BGB4 = Auxiliary let-through contact of circuit breaker are selected). Consumption can be limited by
with momentary closing during circuit breaker connecting a delayed push-button in series so
opening. as to enable the operation.
-BGB6 = Contact for electrical signaling of Fig.4 = Locking magnet. Mechanically inhibits circuit
undervoltage release de-energized. breaker closing if de-energized. (If -RL1 is
-BGB11 = Contact for cutting off electrical signal -BGB4 requ1rled, p;owcde this flgure whebn 1]].9‘?3 Zrb34
if opening operation is performed in the arese ec.te ).d clmsu(;npncr:nt;:an e.1m1te. y
manual mode. connecting a delaye pys -buttonin series so
- as to enable the operation.
-BGD1 = Enclosure door position contact. .
Fig.5 = Instantaneous undervoltage release (see note
-BGS1 = Limit contact of spring loading motor. B).
-BGS2 = Contact for signaling closing springs loaded- Fig.6 = Circuit of third opening release with
discharged. continuous control of winding (see note D).
-BGT1 = Electrical signaling contacts for Fig.7 = Circuit of first opening release with
circuit breaker in racked-in position continuous control of winding (see note D).
(seenote F) Fig.8 = Locking magnet (on truck). Mechanically
-BGT2 = Electrical signaling contacts for circuit breaker inhibits circuit breaker racking-in and isolating
in isolated position (see note F) if de-energized. (Consumption can be limited
-BGT3 = Circuit breaker position contact, open during by connecting a delayed push-button in series
isolating travel. so as to enable the operation).
-MAS = Motor for loading closing springs (see note C). Fig.9 = Circuit of second opening release with
" continuous control of winding (see note D).
-MBC = Shuntclosing release (see note D). : . . - .
- - Fig.10 = Opening solenoid for release outside circuit
-MBO1 = First shunt opening release (see note D). breaker.
-MBO2 = Second shunt opening release Fig.11 = Opening solenoid for release outside circuit
(see note D). breaker with AC supply.
-MBO3 = Opening solenoid for release outside circuit Fig.26 = Electrical signaling of closing springs loaded
breaker. and discharged.
-MBO4 = Third shunt opening release (see note D). Fig.30 = Auxiliary let-through contact of circuit breaker
-MBU = Under-voltage release (see note B). with momentary closing during circuit breaker
S . opening.
-QAB = Circuit breaker applications. . R - S
Fig.31, = Available auxiliary contacts of circuit breaker
-RLE1 = Locking magnet. Mechanically inhibits circuit .34 (see note E).
breaker closing if de-energized. (Consumption . . X . -
r r' ) ng! rglz ( umpti Fig.51 = Contacts for electrical signaling of circuit
can be limited by connecting a delayed push- X X : .
. . . breaker in racked-in and isolated positions
buttonin series so as to enable the operation). .. .
- - located on circuit breaker truck (obligatory
-RLE2 = Locking magnet (on truck). Mechanically when fig. 31 or 32 are required).
inhibits circuit breaker racking-in and isolating . : : : A—
X - X c . Fig.52 = Contacts for electrical signaling of circuit
if de-energized. (Consumption can be limited S . h e
X . . breaker in racked-in and isolated positions
by connecting a delayed push-button in series . R
X located on circuit breaker truck (supplied on
so as to enable the operation). . .
request when fig. 33 or 34 are required).
-SFC = Push-button or contact for closin . . N X
P Fig.60 = Contact for electrical signaling of
circuit breaker .
undervoltage release de-energized.
-SFO = Push-button or contact for closing circuit
breaker.
-TB7 = Rectifier for release -MBO3.
-XDB = Terminal box of circuit breaker circuits.
-XDB10, = Connectors of applications
., 27
-XDB28 = Connector of applications.
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6. Electric circuit diagram

Incompatibility

Notes

The circuits indicated in the following figures cannot be
supplied at the same time in the same circuit breaker:
3-4 | 3-33-34 | 4-31-32 | 5-6 |

10-11 | 31-32-33-34 | 31-32-52 | 33-34-51 | 51-52

A) Circuit breaker is equipped solely with the applications
specified in the order confirmation. Consult this
catalog for information about how to make out an
order.

B) Theundervoltage release can be supplied for
energizing with voltage derived from the supply side of
the circuit breaker or from an independent source.
Circuit breaker closing is only enabled when the release
is energized (closing lock is obtained mechanically). If
there is the same power supply for the shunt closing
and under-voltage releases and the circuit breaker must
close automatically when auxiliary voltage returns,
there must be a 50 ms delay between the under-voltage
release's enabling instant and energizing of the shunt
closing release.

Incompatible with -MBOA4.

C) Check power of auxiliary circuit to find out whether
several motors for loading the closing springs can be
operated at the same time. To prevent excessive power
draw, the springs must be loaded by hand before
auxiliary circuit is powered.

D) The circuit for monitoring the continuity of the release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases:

-MBO4 incompatible with -MBU.
-MBO4 not available on Vmax and VD4 50kA.

E) When fig. 6 is required, contact -BGB1 (23-24)
of fig. 32-34 is not available.
When fig. 7 is required, contact -BGB1 (3-4) of
fig. 31-32-33-34 is not available.
When fig. 9 is required, contact -BGB1 (7-8) of
fig. 31-32-33-34 is not available.
When fig. 10 or 11 are required, contact -BGB1
(31-32) of fig. 32 and 34 is not available.
When fig. 30 is required, contact -BGB1 (25-26)
of fig. 32 and 34 is not available.

F) The contacts for electrical signaling of circuit breaker
inisolated and racked-in position (-BGT1 and BGT2)
shown in fig. 51-52 are installed on circuit breaker truck
(movable part).

G) Fig. 3is supplied when fig. 31 or 32 are required.

Fig. 4 is supplied when fig. 33 or 34 are required
(in this case, it is obligatory to supply -BGT3).

H) Fig. 10is only available for VD4 up to 31.5 kA and Vmax.
Fig. 11 is only available for VD4 up to 31.5 kA.

1) Theenergizing voltage must be the same for both
signals.
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Circuit diagram 1VCD 400 231 for 15 kV withdrawable circuit breakers for UniGear switchgear at 50/50 kA and 63 kA with Classic actuator.

The circuit diagram shown in this section refers to withdrawable circuit breakers VD4G/P-50/50 and VD4G/P-63 for circuit

breakers.
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VD4G - MEDIUM VOLTAGE VACUUM CIRCUIT BREAKERS

6. Electric circuit diagram
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Reference designation of objects in electrical documents
(In compliance with standard IEC 81346-2 and ABB technical standard 2NBAOO0OO0O1)

57

O

*

-BER

-BGB1,...
-BGB3

-BGB4
-BGB12
-BGS
-BGT1
-BGT2
-MAS

-MBC
-MBO1
-MBO2
-MBO3
-MBU
-KFN
-QAB
-RAR
-RLE1

-RLE2

-SFC
-SFO

-SFL1
-SFL2

-TB1
-TB2
-TB3
-TB4
-TB6
-GQ2
-XDB
-XDB2

-XDB71,
-XDB72

Reference number of diagram figure

See note indicated by the letter

Device for the supervision of shunt opening
release coil continuity (see note E)

Circuit breaker auxiliary contacts

Auxiliary passing contact (closing
momentarily when circuit breaker opens)

Auxiliary contact for block closing of the
circuit breaker

Limit switch signalling closing springs
charged or discharged

Contacts signalling circuit breaker in the
connected position

Contacts signalling circuit breaker in the
isolated position

Motor for the closing charging springs (see
note C)

Shunt closing release

First shunt opening release (see note E)
Second shunt opening release (see note E)
Indirect overcurrent relay

Instantaneous undervoltage release
Antipumping relay

Main circuit breaker

Resistor

Locking magnet. If de-energized it prevents
the c. breaker closing

Locking magnet on the truck. If de-energized
it prevents the circuit breaker racking-in and
racking-out mechanically

Pushbutton or contact for the circuit breaker
closing

Pushbutton or contact for the circuit breaker
opening

Contact locking the circuit breaker closing

Contact locking the circuit breaker racking-in

and racking-out
Rectifier for -MO1

Rectifier for -MO2

Rectifier for -MBC and -KFN

Rectifier for -RLE1

Rectifier for -MBU

Ventilator

Connector for the circuit breaker circuits

Connector of the accessories

= Connectors of the accessories

Diagram figures description

Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

1
2
3

10
26

30

32
44

Springs charging-motor circuit (see note C)

Shunt closing release

Locking magnet on the operating mechanism.
If de-energized it prevents the circuit breaker

closing

Locking magnet on the truck. If de-energized it

prevents the circuit breaker racking-in and
racking-out mechanically

Instantaneous undervoltage release
First shunt opening release circuit with

possibility of permanent supervision of coil
continuity (see note E)

Second shunt opening release circuit with
possibility of permanent supervision of coil
continuity (see note E)

Indirect overcurrent relay

Contact signalling charged or discharged
closing springs (see note 1)

Wiping contact 35 ms for circuit breaker
tripped indication

Circuit breaker available auxiliary contacts

Ventilation circuit

Notes

A)

o)

E)

The circuit breaker is delivered complete with the

accessories listed in the order aknowledgement only.

To draw up the order examine the apparatus catalogue.

Check the power supply available on the auxiliary circuit
to verify if it is adeguate to start several closing spring-
charging motors simultaneously. To prevent excessive
consumption the closing springs must be charged
manually before energizing the auxiliary circuit.

The circuit for the supervision of shunt opening release
coil continuity shall be used for this function only.

Both limit switches signalling must be working at the

same supply voltage
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VYROBEK VYSOKEHO NAPETI

TJC 4
Transformatory napéeti
oro vnitrni prostredi




TIC 4 TRANSFORMATORY NAPETI PRO VNITRNI PROSTREDI

Parametry Hodnota

Nejvyssi napéti pro zarizeni 3.6-12kV
ZkuSebni napéti primyslového 10-42 kV
kmito¢tu / 1 min.

ZkusSebni napéti pri atmosférickém 40-75kV

impulzu

Max. jmenovita zatéz; tridy 25/0.2-75/0.5 -

150/1 VA/cl

Pomocné vinuti 50-200/6P VA/cl

Popis

Jednopdlové izolované transformatory napéti TIC
4 jsou zalévané do epoxidové pryskyrice a jsou
navrhovany vétsinou pro izola¢ni napéti 3,6 kV az
12 kV.

Pokud neni poZzadovéna jind hodnota, jsou trans-
formatory vyrabény s ¢initelem prepéti 1,9 x
Un/8 h. Jeden vyvod primarniho vinuti, véetné
prislusné svorky, je izolovan od zemé na Uroven,
ktera odpovidd jmenovité izola¢ni hodnoté.
Transformator je vétSinou vybaven dvéma sekun-
darnimi vinutimi, kde prvni slouzi bud' pro mérici
nebo jistici ucely, druhé se zapojuje do otevre-
ného trojuhelniku (angl. open-delta) u trojfazo-
vého systému. Béhem provozu transformatoru
musi byt jedna svorka kazdého pouzitého sekun-
darniho vinuti a také jedna ze svorek ve spojeni do
otevieného trojuhelniku uzemnény. Neni-li poza-
dovano jinak, jsou sekundarni vinuti vyvedena na
sekundarni svorkovnici litého typu.

Transformator mize byt namontovan v jakékoli
poloze. Téleso transformatoru se upeviiuje ¢tyifmi
Srouby, zemnici svorka M8 je umisténa na za-
kladné transformdatoru.

Sekunddarni svorkovnice je kryta plastovym plom-
bovatelnym krytem.

Jmenovita primarni napéti

3/¥3kV;3.3/v3kV; 6/V3kV; 6.6/V3kV;10/V3 kV;
11/v3 kV.

Dal8i primarni napéti je mozno doddvat na poza-
dani.

Jmenovita sekundarni napéti

100/v3V; 110/V3 V - tfidy presnosti: 0,2; 0,5; 1
(mérici vinuti) nebo 3P; 6P (jistici vinuti). Jina
sekundarni napétije na pozadani také mozno do-
davat.

Jmenovita napéti pro zapojeni do otevieného
trojuhelniku:

100/3V; 110/3V - tfida 6P.

Jind napéti pro zapojeni do otevieného trojuhel-
niku je také mozno dodavat na zakladé pozadavku
zdkaznika.

Jmenovita frekvence
50 Hz; 60 Hz.

Na zdkladé dohody s vyrobcem muze byt trans-
formator navrzen také na dvé hladiny primarniho
napéti (s prfepinanim na sekundarni strané).

Transformatory jsou vyrabény v souladu s poza-
davky a doporucenimi nasledujicich norem a
predpisu: IEC, VDE, IEEE, BS, GOST a CSN.

Znaceni vyvodu transformatoru napéti - viz obra-
zek 01 a-e.



01 Znaéeni vyvodu
transformatorl napéti
aJednopdlové izolovany
transformator

b Jednopélové izolo-
vany transforméator

s odbockou

c Jednopdlové izolovany
transformator se dvéma
sekundarnimi vinutimi

d Jednopdlové izolovany
transformator se dvéma
sekundarnimi vinutimi,
pri¢emz jedno z nich je
pomocné vinuti

e Jednopdlové izolovany
transformator se dvéma
sekundarnimi vinutimi

s odbockami. Jedno

z nich je pomocné vinuti.
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a b
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Standardni provedeni transformatoru
Primarni Sekundarni vinuti Pomocné vinuti
napéti[V] napéti, [V] pfesnost zatéz [VA] napéti[V] pfesnost zatéz [VA]
3000/v3 100/V3 0.2 10;15;25
3000/v3 100/V3 0.2 10;15;25 100/3 6P 50
3000/v3 100/V3 0.2 10;15;25 100/3 6P 100
3000/v3 100/V3 0.5 15;25;50
3000/v3 100/V3 0.5 15;25;50 100/3 6P 50
3000/v3 100/V3 0.5 15;25;50 100/3 6P 100
3000/v3 100/v3 1 50;75;100
3000/v3 100/V3 1 50;75;100 100/3 6P 50
3000/v3 100/V3 1 50;75;100 100/3 6P 100
3300/v3 110/V3 0.2 10;15;25
3300/Vv3 110/V3 0.2 10;15;25 110/3 6P 50
3300/V3 110/V3 0.2 10;15;25 110/3 6P 100
3300/V3 110/V3 0.5 15;25;50
3300/V3 110/V3 0.5 15;25;50 110/3 6P 50
3300/V3 110/V3 0.5 15;25;50 110/3 6P 100
3300/V3 110/V3 1 50;75;100
3300/V3 110/v3 1 50;75;100 110/3 6P 50
3300/v3 110/V3 1 50;75;100 110/3 6P 100
6000/V3 100/V3 0.2 10;15;25
6000/v3 100/V3 0.2 10;15;25 100/3 6P 50
6000/v3 100/V3 0.2 10;15;25 100/3 6P 100
6000/v3 100/V3 0.5 15;25;50
6000/v3 100/V3 0.5 15;25;50 100/3 6P 50
6000/v3 100/V3 0.5 15;25;50 100/3 6P 100
6000/v3 100/V3 1 50;75;100
6 000/V3 100/V3 1 50;75;100 100/3 6P 50
6 000/V3 100/v3 1 50;75;100 100/3 6P 100
6 600/V3 110/V3 0.2 10;15;25
6 600/V3 110/V3 0.2 10;15;25 110/3 6P 50
6 600/V3 110/V3 0.2 10;15;25 110/3 6P 100
6 600/V3 110/V3 0.5 15;25;50
6600/v3 110/V3 0.5 15;25;50 110/3 6P 50



TIC 4 TRANSFORMATORY NAPETI PRO VNITRNI PROSTREDI

Primarni Sekundarni vinuti Pomocné vinuti

napéti[V] napéti, [V] pfesnost zatéz [VA] napéti[V] pfesnost zatéz [VA]
6600/v3 110/V3 0.5 15;25;50 110/3 6P 100
6600/V3 110/V3 1 50;75;100

6 600/v3 110/V3 1 50;75;100 110/3 6P 50
6 600/V3 110/V3 1 50;75;100 110/3 6P 100
10 000/V3 100/V3 0.2 10;15;25

10 000/V3 100/V3 0.2 10;15;25 100/3 6P 50
10000/V3 100/V3 0.2 10;15;25 100/3 6P 100
10000/V3 110/V3 0.2 10;15;25

10000/V3 110/V3 0.2 10;15;25 110/3 6P 50
10000/V3 110/V3 0.2 10;15;25 110/3 6P 100
10000/V3 100/V3 0.5 15;25;50

10000/V3 100/v3 0.5 15;25;50 100/3 6P 50
10000/v3 100/v3 0.5 15;25;50 100/3 6P 100
10000/V3 110/V3 0.5 15;25;50

10000/V3 110/V3 0.5 15;25;50 110/3 6P 50
10000/v3 110/V3 0.5 15;25;50 110/3 6P 100
10000/v3 100/V3 1 50;75;100

10000/v3 100/V3 1 50;75;100 100/3 6P 50
10000/v3 100/V3 1 50;75;100 100/3 6P 100
10000/V3 110/V3 1 50;75;100

10000/v3 110/V3 1 50;75;100 110/3 6P 50
10000/V3 110/v3 1 50;75;100 110/3 6P 100
11 000/V3 100/V3 0.2 10;15;25

11 000/V3 100/V3 0.2 10;15;25 100/3 6P 50
11 000/V3 100/V3 0.2 10;15;25 100/3 6P 100
11 000/V3 110/V3 0.2 10;15;25

11 000/V3 110/V3 0.2 10;15;25 110/3 6P 50
11 000/V3 110/V3 0.2 10;15;25 110/3 6P 100
11 000/V3 100/v3 0.5 15;25;50

11 000/V3 100/v3 0.5 15;25;50 100/3 6P 50
11 000/V3 100/v3 0.5 15;25;50 100/3 6P 100
11 000/V3 110/V3 0.5 15;25;50

11 000/V3 110/V3 0.5 15;25;50 110/3 6P 50
11 000/V3 110/V3 0.5 15;25;50 110/3 6P 100
11 000/V3 100/v3 1 50;75;100

11 000/V3 100/V3 1 50;75;100 100/3 6P 50
11 000/v3 100/V3 1 50;75;100 100/3 6P 100
11 000/V3 110/V3 1 50;75;100

11 000/v3 110/v3 1 50;75;100 110/3 6P 50
11 000/V3 110/V3 1 50;75;100 110/3 6P 100




Rozmeérovy vykres

Hmotnost cca: 20 kg

TJC4 Povrchova vzdalenost: 280 mm
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External fuse holder
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Medium Voltage Product

Indoor voltage transformers

Highest voltage for equipment [kV] 3.6 - 24(25)
Power frequency test voltage, 1 min. kV] 10 - 50
Lightning impulse test voltage [kV] 40-125
SesuF [A] 2 or 6,3 (IEC)
Max. rated burden, classes [VA/cl] 25/0.2 - 50/0.5 - 100/1
Residual winding [VA/cl] 50 - 200/6P
Description

TJP 4.3, TUP 5.3, TJP 6.3 epoxy insulated voltage
transformers are cast in epoxy resin and designed mostly
for insulation voltages of

- 3.6 kVto 12 kV....TJP 4.3 type

-17,5 KV TJP 5.3 type

- 24 (25)kV............. TJP 6.3 type

Trasformers are suitable for ABB UNISAFE panel or
PowerCube type PB.

If no a different value is required, the transformers are
manufactured with a overvoltage factor of 1.9 x Un/8 hrs.
One outlet of the primary winding, including the respective
terminal is insulated from the earth to a level which
corresponds to the rated insulation value.

Other outlet of primary winding with its terminal is earthed
during the operation.

Most of the transformers are equipped with two secondary
windings, the first one for either measuring or protection
purposes, other for being connected into an

open-delta connection in a three-phase system. One
terminal of each secondary winding and one of the open
delta connected terminals have to be earthed during the
transformer operation.

The secondary windings are lead out into a cast-type
secondary terminal board. The transformer can be
mounted in any position.

Transformer body is fixed by four screws, the bolted M8
earthing clamp is located on the transformer base plate.

The TJP 4.3, TJP 5.3, TJP 6.3 transformers are equipped
with a fuses conformably to IEC standard.

Rated primary voltages ... 3/V3 kV; 3,3/V3 kV; 6/V3 kV;
6,6/V3 kV; 10/V3 kV; 11/V3 kV, 13,8/V3 kV, 15/V3 kV;
20/V3 kV, 22/V3 kV

Other primary voltages can also be supplied upon request.
Rated secondary voltages... 100/V3 V; 110/V3 V -
accuracy classes 0.2; 0.5; 1 (measuring winding) or 3P; 6P
(protection winding).

Other secondary voltages can also be supplied upon
request.

Rated voltages for open-delta connection: ... 100/3 V;
110/3 V- class 6P. Other voltages for open-delta connecti-
on can also be supplied based on customer requirement.
Rated frequency ... 50 Hz; 60 Hz

Based on a discussion with the manufacturer the transfor-
mer can also be provided with primary winding designed
for two different primary voltages (with secondary side
changeover).

Transformers are manufactured conformably to the
requirements and recommendations of the following
standards and regulations: IEC, VDE, ANSI, BS, GOST,
CSN.

Power and productivity
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Dimensions

TJP 4.3 WEIGHT: appr. 28kg TJP 6.3 WEIGHT: appr. 42k
TJP 5.3 CREP. DISTANCE: 385mm CREP. DISTANCE: 547mm
[}
[ G I \
\ | 3
| oo}
N
. )
9 286 -o s g
o @ 309 NI Is¢
266 N c
280 g ?.'
3
A} © T
U | ' 3
S I “§’
A . =
225 °
A Yoo Q gf S
q 95 o] © y
S 9 =g | - { 1 88
8 L - 88
g 49
T ™ p 364 195
58 o © e L (574) N
242 195
(452)
| oewisn | e
Marking of the voltage transformer outlets
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a) Single-pole insulated transformer | b) Single-pole insulated transformer with a tap | c) Double-pole insulated transformer | d) Double-pole insulated
transformer with a tap | e) Single-pole insulated transformer with two secondary windings | f) Single-pole insulated transformer with two secondary windings,
with one of which being the auxiliary (residual) winding | g) Single-pole insulated transformer with two secondary, tapped windings, with one which being the

auxiliary (residual) winding.
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MEDIUM VOLTAGE PRODUCT

TPU 4x.xX

Indoor supporting current
transformers




TPU 4X. XX INDOOR SUPPORTING CURRENT TRANSFORMERS

Parameters Values
Highest voltage for equipment 3.6-12kV
Power frequency test voltage, 1 min. 10-42kV
Lighting impulse test voltage 40-95kV
Rated primary current 10-3200A
Rated short-time thermal current 2-100kA/ 1s
Reconnectable (primary till 400-800 A) primary or
secondary

Description

The TPU 4x.xx transformers are cast in epoxy
resin and designed for insulation voltages up to
12 kV. The 3.6 kV and 7.2 kV versions have the
same dimensions as the 12 kV. For certain types
of panels there is a need for extra long creepage
distance on the transformers. For this purpose
you can order current transformers with ,,ribs on
the top”. The transformers are manufactured in
conformity with dimensions stated hereunder.
The TPU 4x.xx transformers are designed as sin-
gle-turn or multi-turn versions, with one trans-
former ratio or with double ratio having the pos-
sibility to be reconnectable on the primary or on
the secondary side. The number of secondary
windings (from 1 to 6 — max. 12 secondary termi-
nals - 2 rows), depends on the combination of the
technical parameters (such as the accuracy class,
burden, short-circuit current, overcurrent fac-
tor...) and the transformer dimensions size.

When agreed between the manufacturer and the
customer the TPU transformers can be provided
with the voltage indication system. For this pur-
pose, however, it is necessary to know in what in-
sulation level the transformers shall operate. The
secondary windings are used for measurement or
protection purposes, or for special use (testing
winding, , X” class windings). One terminal of each
secondary winding used and one terminal of
short-circuited and not used winding have to be
earthed during the transformer operation. The
secondary windings are lead out into a cast-type
secondary terminal box with plastic cover. The
terminal cover is sealable. The terminals are pro-
vided with M5 screws for the termination and
with throughgoing holes for direct earting (first
row of secondary terminals).

Technical data

The transformer can be mounted in any position.
The transformer body is fixed by using four
screws. Earth clamp M8 is on the transformer
base plate.

Rated primary voltages
3.6 kV; 7.2 kV; 12 kV

Rated primary currents

10; 15; 20; 25; 30; 40; 50; 60; 75; 100; 150; 200;
300; 400; 500; 600; 750;1000;1250;1500;
2000;2500; 3000 and 3200 A; primary recon-
nectable modification max till 400-800 A. Other
primary currents can also be agreed upon with
the customer.

Rated secondary currents
5A; 1A, others on request (possibility to combine
different values in one transformer)

Accuracy classes
0.2; 0.2S; 0.5; 0.5S; 1; 3; 5; 5P10; 5P15; 5P20; 10P10;
10P15; 10P20; others on request.

Rated frequency
50 Hz or 60 Hz, others on request

The transformers are designed and manufactured
in conformity with the following standards and
recommendations: IEC, VDE, IEEE, BS, GOST and
CSN, others on request.

Cantilever strength
5kN

Permissable torques for screw connections

M5 max 3.5 Nm min 2.8 Nm
M8 max 20 Nm min 16 Nm
M12 max 70 Nm min 56 Nm




01 Marking of current
transformer outlets -
example

a Single-core design
b Single-core design,
reconnectable on the
secondary side

c Double-core design
d Double-core design,
reconnectable on the
secondary side

e Three-core design

f Double-core design,
reconnectable on the
primary side

Code designation - TPU current transformers

TPU

X X X X
voltage current dimension primary terminals
4....up 0... to 600 A multiturn ..short 148 mm, DIN 1..no pr.rec., no ribs /40x80mm, 80x80mm/

tol2kV 1..to1l250A, combi
multiturn, singleturn*
...to 1 250 A singleturn
...to 1 500 A singleturn
...to 2 000 A singleturn
...to 2 500 A singleturn
...to 3000 A singleturn
...to 3200 A singleturn

0w ~No0 U w

ubh wWwmMN

..long 148 mm, DIN

..short, wide.. 184 mm
..long, wide...184 mm
..middle 148 mm, DIN

2..prim. rec., no ribs /40x80mm, 80x80mm/
3..no pr.rec., with ribs /60x68mm, 80x80mm/
4..prim. rec., with ribs /40x80mm, 80x80mm/

*TPU 41.41and TPU 41.43 only
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Standartized insulation levels of TPU 4x.xx transformers

3.6 /10 /40kV
7.2/20/60kV

12 /28 /75kV
12 /35/75kV
12 /42 /95kV
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Dimensional Drawings

TPU 40.11 Weight: 20-24kg TPU 40.12 Weight: 19-25kg
TPU 43.11 Creepage distance:201 mm Creepage distance: 215 mm
266 266
— — * —— T *
| | ~ IEEREN ~
T T T
[=] [=]
N N
Pg16 ®14 Pg16 14
D e D e
8lg [ / \ 2 3| [ 2
i I ! I
25 -« 25 <+
W)
o 32 1%0 32 ®'\ o
K ‘ L
| :
8 3 o0 ———i————{g%%—f{{{ﬁt SRk 8 3 sgle
P9 i P2
Vamn i ) Vamn
— 3 —
20 ‘ M12
80 | 135
10 270 15 10 15
335
Drawing n. Polarity Drawing n. Polarity
44614000 P1 to secondary terminal 44614020 P1 to secondary terminal
44614010 P2 to secondary terminal 44614030 P2 to secondary terminal
TPU 40.13 Weight: 20-24kg TPU 40.14 Weight: 19-25kg
TPU 43.13 Creepage distance: 214mm Creepage distance: 201mm
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Drawing n. Polarity Drawing n. Polarity
44614040 P1 to secondary terminal 44614060 P1 to secondary terminal
44614050 P2 to secondary terminal 44614070 P2 to secondary terminal




TPU 40.21
TPU 43.21

Weight: 29-37kg

Creepage distance: 20lmm

TPU 40.22

Weight: 29-37kg

Creepage distance: 215mm
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Drawing n. Polarity Drawing n. Polarity
44614080 P1 to secondary terminal 44614100 P1 to secondary terminal
44614090 P2 to secondary terminal 44614110 P2 to secondary terminal
TPU 40.23 Weight: 29-37kg TPU 40.24 Weight: 29-37kg
TPU 43.23 Creepage distance: 214mm Creepage distance: 215mm
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Drawing n. Polarity Drawing n. Polarity
44614120 P1 to secondary terminal 44614140 P1 to secondary terminal
44614130 P2 to secondary terminal 44614150 P2 to secondary terminal




TPU 4X. XX INDOOR SUPPORTING CURRENT TRANSFORMERS

TPU 40.31 Weight: 31-39kg TPU 40.33 Weight: 31-39kg
TPU 43.31 Creepage distance: 215mm TPU 43.33 Creepage distance: 215mm
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Drawing n. Polarity Drawing n. Polarity
44614160 P1 to secondary terminal 44614180 P1 to secondary terminal
44614170 P2 to secondary terminal 44614190 P2 to secondary terminal
TPU 40.41 Weight: 45-55kg TPU 40.43 Weight: 45-55kg
TPU 41.41 Creepage distance: 215mm TPU 41.43 Creepage distance: 215mm
TPU 43.41 TPU 43.43
395
280
395
! ]
Pl Pl o 1 1 N
3
(=] o b
d g
D we D we
| | 7 | I 2
wT t "T !
N 32 120 32 &, o 32 120 32 &
1t = = I e d
f N i Yad
3|5 ——-lo—0 Kflig Q- t+———-—- 7%‘; 88;'0 35 [ JERN B [ W ¢ Kili%,{ ot CIIH 888;5
p1 | P2 } P1 | p2 r
= | D = | &
68 W2 65 sg*ﬁ* mi2 255
10 390 15 10 - 390 15
465 465
Drawing n. Polarity Drawing n. Polarity
44614200 P1 to secondary terminal 44614220 P1 to secondary terminal
44614210 P2 to secondary terminal 44614230 P2 to secondary terminal




TPU 40.53 Weight: 28kg TPU 44.11 Weight: 25-31kg
TPU 43.53 Creepage distance: 214mm TPU 45.11 Creepage distance: 201lmm
TPU 46.11
e TPU 47.11
TPU 48.11
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Drawing n. Polarity Polarity
1VL4600921R0101 P1 to secondary terminal P1 to secondary terminal
1VL4600921R0102 P2 to secondary terminal P2 to secondary terminal
TPU 44.13 Weight: 25-31kg Weight: 40-45kg
TPU 45.13 Creepage distance: 20lmm Creepage distance: 201lmm
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Drawing n. Polarity
44614260 P1 to secondary terminal
44614270 P2 to secondary terminal
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TPU 4X. XX INDOOR SUPPORTING CURRENT TRANSFORMERS

TPU 44.23 Weight: 40-45kg TPU 44.31 Weight: 34-42kg
TPU 45.23 Creepage distance: 201mm TPU 45.31 Creepage distance: 210 mm
TPU 46.23 TPU 46.31
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TPU 48.23 TPU 48.31
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Drawing n. Polarity Drawing n. Polarity
44614300 P1 to secondary terminal 44614320 P1 to secondary terminal
44614310 P2 to secondary terminal 44614330 P2 to secondary terminal
TPU 44.33 Weight: 34-42kg TPU 44.41 Weight: 46-58kg
TPU 45.33 Creepage distance: 210mm TPU 45.41 Creepage distance: 210mm
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TPU 48.33 TPU 48.41
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Drawing n. Polarity Drawing n. Polarity
44614340 P1 to secondary terminal 44614360 P1 to secondary terminal
44614350 P2 to secondary terminal 44614370 P2 to secondary terminal




TPU 44.43 Weight: 46-58kg

TPU 45.43 Creepage distance: 210mm
TPU 46.43
TPU 47.43
TPU 48.43
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Drawing n. Polarity
44614380 P1 to secondary terminal
44614390 P2 to secondary terminal
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BN Technische Daten / technical data | GH80L04P1Q5 | Rev.B

Nenndaten | nominal data

Leistung Sy 17531 KVA = 14025 kWe  cOS P 0.80 Sehnungsfaktol 516
rating power 14340 kWm p.f. pitch factor
Spannung Uy 6300 V Strom Iy: 1607 A
voltage current
Frequenz f: 50 /s 4 polig  Drehzahl n: 1500 /min
frequency poles speed
Reaktanzen und Zeitkonstanten / reactances and time constants
unsat, sat. unsat, sat. Zy: 2.2640 Q
Xg: 2.379 2.207 p.u. Xq 1.081 1.060 p.u. Tag" 8.112 s
Xg" 0.279 0.278 p.u. Xq" 1.081 1.060 p.u. Tq" 0.952 s
Xg'" 0.251 0.229 p.u. y B 0.276 0.276 p.u. T 0.128 s
X5l 0.293 0.290 p.u. X 0.075 0.069 p.u. Ti 0.357 s
X1g: n.a. 0.137 pu. Xpot: n.a. p.u.* Tao" 0.155 s
R1: (20°C) Q scr 0.453 Teo' 2.554 s
rs: (20°C) p.u* Teo™ 1.000 s
ri: (20°C) p.u* Ty 2.554 s
rz: (20°C) p.u* Ty 0.255 s
*if not mentioned, see valid test sheet Tog: 0.255 S
Wirkungsgrad / efficiency 1/4*Py 2/4*Py 314*Py 414*Py, 1.1*Py
n [%] p.f= 0.80] 94.96 96.94 97.55 97.80 97.86
n [%] p.f= 085 95.01 97.00 97.62 97.88 97.94
N [%] p.f= 090| 9506 97.07 97.69 97.97 98.03
n [%] p.f= 1.00[ 9516 97.19 97.84 98.13 98.20
n [%] pf=
KurzschluBRdaten / short circuit data
p.u
!k“: 7012 A Anfangskurzschluwechselstrom (3~) / initial short circuit current ( 3~) 4, 36
Is: 17847 A StoBkurzschlulistrom (3~) / max. peak current (3~) 11.11
lo=: 4820 A DauerkurzschluRstrom (3~) / sustained short circuit current (3~) 3. 00
M,z 633.2 KNm StoRkurzschlumoment (2~) / initial short circuit torque (2~) 5. 67
M; 1361.4 kNm Max Fehlsynchronisationsmoment / max. faulty synchron torque 12. 20
Mgy 111.62 kNm Nennscheinmoment / rated kVA torque= 1. 00
My 89.29 kNm Nennmament / rated torque 0. 80
du*: -21.8 % Transienter Spannungseinbruch bei Laststof p.f 0,8/ TVD at load application with p.f0.8
dsmax.<= 9417 kVA Max. LaststoB bei p.f.0.2 mit dU'<=15% / Max. load application at p.f 0.2 for TVD<=15%
Sonstige Daten / other data
Tragheitsmoment / inertia J: 1400 kgm” Gewicht m: 35500 kg
Inertia constant alternator only H: 0.989 s weight
Kihlluftmenge Q: 10.0 m%s Kihimitteltemp.: 50 °C
cooling air volume cooling medium temp
Schutzart: IP54 Isolationsklasse: F
enclosure insulation class
Bemerkungen / remarks
ordenrproject No.: - “*exact values see valid drawing

Temperature rise according to B
Cooling type IC81W air-water cooler, 2x 66% cooling elements- water inlet temperature 35°C
PMG excitation system

Alle Angaben sind gemaR VDE 0530, IEC600 34 All data are in accordance fo VDE 03530, JEC600 34

LZT,31.03.2025
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Quiotation no.
) Characteristic curves for A-20 365
CIRCOR ALLWEILER
| SCrew pumps
Date Name
25.11.2020
[—
Pump type RUV Size of pump 280 Pitch angle 43 Project no. Lublin
Item
1 Liquid pumped | 180 VG 46 i 2 37 i
2 Density 0,847 kg/dnB [| Pump capacity 478 Umin 483 /min 486 Imin | 241 /min |2
3 Rotor housing GK-AISeMg-wa || Power reg. 8,6 kKW 8,9 kW 10.9kW| 41KW|3
| 4 [(rotor) 0,00172 kg2 || Starting torque 28,8 Nm 29,6 Nn 36,3 Nm| 27,0Nm[4
5 |(coupl) kame || Total efficiency 59,9 % 589% 48.2%]| 64,2%5
€ |(mag.coupl) kg2 || Differential pressure, 6,5 bar 6,5 bar 6,5 bar 6,5 bar [6 |
7 (total) 0,00172 kgn? | Speed 2870 1/min 2870 1/min 2870 1/min 1440 1/min |7
| 8 Calculation reference acc. to Temperature 60°C 40,0°C 20,0°C 2,0°C|8
9 VDMA 24 284 class Il groupe I Viscosity 21,2 /s 46,0 mme/s 127 m2/s 127 mm2/s |9
10 NPSH(pump) 3,5 s 3.9 mNs 5,1 mAs 2,0 m\s (10
-1 ! Remarks \ 11
[ NPSH-value without safety margins B
) 500
B — — 127,4 mm3/s |
3.. (46,0 mm2f |
P 450 ~.121,2 mmﬂs]
b
2
9
w
400
350
300
250
[127,4 mmYs |
200
E. 16
, | [127.4 mmd)s |
o 14
3 e —
Q | 146,0 mm%i
0 12
B / -“—21 ,2 mm
[}
-
7] 10
; /
[o]
o
8
6 127,4 mmds |
/ /
4
2
0
0 2 4 6 8 10 12
Differential pressure p [bar]
CAP-3Screw/ # Version: 4.1.16 ltem Page

ALLWEILER GmbH / 78315 Radolfzell
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Quotation no.

‘ : A-20 365
CIRCOR ALLWEILER Pump data sheet
Date Name
25.11.2020

Quotation for company Ekol
Order no
Project no. Lublin
Prepared by
Pump type RUV 280 43
Rotor housing GK-AISi9Mg-wa
Liguid pumped ISO Lube / ISO VG 46
Operating conditions 1% 24 3# 4
Qfreq) Hmin 400
p{iniet) bar 0,000 0,000 0,000 0,000
p{outiet) bar 8.5 8,5 65 6,5
p{diff) bar 6.5 6.5 6.5 65
Speed 1/min 2870 2870 2870 1440
Temperature °C 60 40,0 20,0 20,0
Viscosity mma/s 21,2 46,0 127 127
Density kg/dm3 0,847
Calculated pump data
Q(caic) |frnin 478 483 486 241
P(req) kw 886 89 10,9 41
Eta({vol) Yo 87,5 98,4 89,0 98,1
Eta(tot) % 58,9 58,9 48,2 64,2
pa(dyn) bar 16,0 16,0 16,0 16,0
po(stat) bar - - - -
NPSH{pump) mWs as 39 51 20
Remarks: NPSH-value without safety margins
I{rotor) kgm2 6,00172
I{coupt) kgm2
I{mag.coupl} kgm2
I(total) kgm2 0,00172
Referring documents
Calculation reference acc. to VDMA 24 284 class I groupe 11
Admissible tolerances of capacity dQ=Q*(-5.+10% )

CAP-38crew/ # Version: 4.1.16 l Hem Page

ALLWEILER GmbH / 78315 Radolfzell
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Dafasheet for three-phase Squirrel-Cage-Motors SIMOTICS

Cable diameter from ... to ...

Mot<©ltype : TAV1162) -160 M - (G) IMV1/IM3011-p -
fem— e ——
Client 2" no, Item-No. offer no.
e
Order 1o Consignment no. project
Remar ks
e —
Elecfrical data
U ary f P P | n M n? cosgp ¥ Ially | MalMy| MMy | IE-CL
vl [Hz]  [kW] [hp] (Al [Umin]  [Nm] 44 34 24 | 44 34 214 | N | T | Te/Ta
400 A 50 9.30 s 18.30 1440 61.7 84.5 0.87 5.7 1.7 2.8
400 Y 50 11.50 -|- 22.00 2870 38.3 82.0 0.92 6.0 1.8 2,9
G) IM V1/IM3011 FS160M | 62 kg [ IECIEN 60034
Environmental conditions : °C-+40°C /| m
Mechanical data
Sound level (SPL | SWL) at 50Hz|60Hz ! dB(A) | | dB(A) Insulation 155(F) to 130(8)
Momentof inertia 0.0440 kg m* Duty type S1 = continuous operation
Bearimg DE | NDE 6309 22C3 | Direction of rotation bidirectional
Lubricants Esso Unirex N3 Frame material aluminum
Regre asing device 40000 Net weight of the motor (IM B3) 62 kg
Type of bearing Locating bearing NDE Color, paint shade RAL7030
Condensate drainage holes No Motor protection (B) 3 PTC thermistors - for tripping (2 terminals)
External earthing terminal No Methed of cooling IC411
Vibra tion severity grade A (standard)
Terminal box
Terminal box position Terminal box - at the top Max. cross-sectional area 16,0 mm?

DIMC LVM

DT Configurator

between calculated and rating plate values.

Material of terminal box Aluminium 19 mm - 28 mm

Type of terminal box TB1J00 Cable entry 2xM40x1,5-1xM16x1,5

Contact screw thread M5 Cable gland 3 plugs

Notes:

lafh, = locked rotor current ! current nominal 1) L10mh according to DIN ISO 281 10/2010 3) Value is valid only for DOL operation with motor design 1€411

MM, = locked rotor torque | torque nominal 2) at rated power | at full load

M./M, = break down torque | norminal torque

responsible dep. technical reference created by approved by Technical data are subject to chang e! There may be discrepancies

SIEMENS

© Siemens AG 2020

document type document status customer

datasheet released

title document number

1LE1011-1DJ23-4GB4-Z

B02+H23+M11+Q02 rev. creation date language | Page
01 2020-12-17 17:02 |en 112




Motor type : 1AV1162]

Data sheet for three-phase Squirrel-Cage-Motors SIMOTICS

-160 M - (G) IMV1/IM3011-p

Special design

DIMC LVM

DT Configurator

B02 Acceptance test certificate 3.1 acc. to EN 10204 M1 Stainless steel rating plate
H23 Radial sealing ring at the DE for flange types of construction, oil-tight up Q02 Anti-condensation heating for 230 V (2 terminals)
to 0.1 bar
Notes:
responsible dep. technical reference created by approved by Technical data are subject to change! There may be discrepancies

between colculated and rating plate values.

SIEMENS

© Siemens AG 2020

document type document status customer

datasheet released

title document number

1LE1011-1DJ23-4GB4-Z

BO2+H23+M11+Q02 rev. creation date language | Page
01 2020-12-17 17:02 | en 212




Price Offer No. N/25/0055REV1

CLANEK I. - POPTAVKOVE PODKLADY

A

1.1 E-mail _Martin TG1 - ZO + KUP ze 12.2.2025 a pfipominek ze 27.2.2025 { déle pak “POPTAVKA”)

1.2 Pfedana poptavkova dokumentace ( dale pak “PODKLADY")

CLANEK Il. - PREDMET NABIDKY

2.1 DHE

1117m2 kondenzacni sekce + 32m2 podchlazovaci sekce, D1850/2000mm, I=ccal1077mm,

v=2550mm (od patek k hrdlu vstupu pary $1), cca 26,9t

PI&st: -1/+2,5bar(g); 5/180°C
Trubkovy prostor: 0/25bar(g); 5/130°C

District Heater - horizontalni vyménik s podchlazovaci sekci 32Zm2 a teplosménnou plochou
1117m2, para-voda, tvorenou U trubkami. Vodni komora s klenutym dnem je spojena s trubkovnici
groubovym spojem . Dle pevnostniho vypoctu kompenzéator na pldsti neni aplikovan. Plast ohfivaku je
celosvafovany s pfivafenou trubkovnici, vstup pary je umistén shora na plasti, vystup kondenzatu je
umistén v dolni ¢asti plasté. Teplosménna plocha je kondenzaéni a je tvofena nerezovymi podélné

svafovanymi teplosménnymi U trubkami. Teplosménné trubky SS jsou do CS trubkovnice

zavalcovény. Cisténi rovnych &asti U trubek je moZné mechanicky, po sejmuti vodni komory nebo
profouknutim Utrubek kuli¢kami, které se pouZivaji pfi kontinudlnim ¢isténi. Vyménik je opatfen
odnimatelnou vstupni/vystupni vodni komorou jejiZ vnitini povrchy nejsou opatfeny natérem.
Ohfivak je opatfen dvéma patkami pro upevnéni na OK. Vnéjsi povrch ohfivaku je opatien finalnim

natérem pod izolaci.
Parni dém je nabizen jako OPCE.

\;/-

O koade
= mea hadnaor

AXIS a. s.

Kydlinovska 29/77

500 02 Hradec Kralové
Czech Republic

A

WWW.axis- I.CZ

A

ID:
VAT:

Bank:

60108088
CZ60108088
KB Hradec Kralové



Price Offer No. N/25/0055REV1 -3-
Parni dom PL10, P265GH_cca 1232kg_OPCE:
] e AR Ddm
' & i 20011
? _\:;\zl ! i ‘J\‘- \l
——r— - Pt
: L A [ — e f
(7] nor It _:4’( 4 I: ' Jn'l
=31 | ‘|1 (-‘; ; ;
Hlavni materidl:

Klenuté dno parniho prstoru OD 2000x8mm, P265GH

Klenuté dno VK OD 1850x20mm, P355GH

Plast vodnich komor D1850mm, pl 16mm, P355GH

Pl&3t parniho prostoru D2000 pl 10, P265GH

Podpérné stény D1900mm(10ks), pl 10mm, S235JR

Trubkovnice OD 2050x 195mm (final machined dimension) P355GH

U trubky podéiné svafované dle, EN 10217 — 7/TC2/W2Rb, OD18x1x7910mm (rovna funkéni &dst),
mat. 1.4404 + AT (CrNiMo17-12-2), 1404ks,

Spoj trubka-trubkovnice zavalcovdno

Nejsou zndmé restrikce na zemi plvodu materiald.

NAVRHOVE PARAMETRY
] Trubkovy prostor
73 [barigl] 1725 0/25
TS [°C] 57180 57130
Koroze [mm] 1 1

Poznamky k DHE, prev. 1:
U hrdla vstupu péry uvazujte prosim se parnim démem pro lepsi rozdistribuovani pary (v souladu s
komentafem EKOLu).

Aktualizované parametry vyméniku jsou:

DHE

Stav 1P1 LP2 LP3 P4 LPS
Water mass flow t/h 913 1226 1103 01 323
Water inlet temperature b 55.00 B20.00 7L.00 53.00 55.00
Water outlet temperature ‘C 94.32 109.85 98.50 79.74 74.54
Pressure loss in the lubaside bar 0.15 0.25 0.21 0.09 0.03
Steam inlat pressure bar(a) 0.93 1.63 109 0.50 042
Steam Inlet enthalpy k)/kg 2571.5 26398 2593.9 2548.2 2683.2
Max. final temp. difference C 3.1 £.02 3.10 1.78 1.81
DCA {drain cooler appr.) ‘c 21.25 14.93 13.09 11.04 4.76
Heatduty MW 41.77 42.77 35.75 21.78 748
Steam consumption t/n 67.14 69.03 57.74 34.60 11.12

DHE
Cleanlinass factor =0.9.

AXIS a s.

Kydlinovska 29/77

500 02 Hradec Kralové
Czech Republic

A

1D: 60108088
VAT: CZ60108088
] Bank: KB Hradec Krélové

www.axis-hk,cz

A

A



I Price Offer No. N/25/0055REV1 -4-

Vystroj:
1x lokalni méfeni tlaku na vodni strané
1x pojistny ventil na vodni strané(dodavatel ARI)-viz specifikace nize
navarky pro méfeni hladiny kondenzatu na sbéraci
DHE
Safety Valve - Water Side
Number of Pieces 1
Safety Valve Type ARl type 35.901
Inlet DN40PN40 (EN 1092-1)
Outlet DN65 PN16 (EN 1092-1)
Fluid Water
Setting Pressure 25bar g
Max. pressure / temperature 25bar g/ 130°C
Nameplate with KKS Code 0
Surrounding without explosure danger
Material certificate EN 10204-3.1
Documentation Language in  English and Czech
Setting certificate

Povrchova lprava:

Materidl CS - vn&jsi povrchy piskovani na Sa 2 %, zékladni natér a vrchni natér
vnitfni povrchy parniho prostoru-konzervace

vnitfni povrch vodnich komor-konzervace

Standardy: design a vyroba dle EN 13445, PED 2014/68/EU+IT plan, EN1092-1.

F oo

AXIS a. s. ID:
Kydlinovska 29/77 VAT:
|

500 02 Hradec Kralové Bank:
Czech Republic www.axis-hk.cz

A A A

A

60108088
CZ60108088
KB Hradec Kralové
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Turbina EST 40C

Turbine Datasheet
ETP4-016-3314-2

Projekt:

Martin-Nova turbina TG1

Nabidka €.:

12.05.2025

Na 25-065009

o> titky turbiny ny = 9 000 rpm

Otacky generatorung = 1 500 rpm

[ ee1 | P2 | PB3 PB4 |
V' stupni para
P ik pary - celkové Mo colk [t/h] 7267 71.58 61.52 38.86
Prubok pary do paroproudé vyvévy Mg ppy [t/h] 0.05 0.00 0.00 0.05
P rubk pary do turbiny mg [t/h] 72.62 71.58 61.52 38.81
Tiak Po TbarJ 57.0 57.0 57.0 57.0
Tephta to [*C] 450.0 450.0 450.0 450.0
E nialpie he [kJ/kg] 33071 33071 33071 33071
N eregulovany odbér - Odplynovak
Prutok pary m, [/h] 4.60 2.39 3.38 3.88
Tiak Pe [bar,] 6.14 6.34 5.21 3.07
Tepbta ta [°'C] 2447 290.4 236.4 193.0
E ntalpie h, [kJ/kg] 2948.0 3041.2 2931.9 2851.1
Tephta odplynéni toopL [°C] 105.0 105.0 105.0 105.0
Vystup z turbiny
Pritok pary my [t/h] 67.90 69.05 58.03 34.88
Tlak P2 [bar,] 0.965 1.655 1.104 0.512
Tepbta tie [C] 98.6 1143 102.4 81.9
Celkova entalpie hae [kJ/kg] 2573.0 2640.0 2585.1 25371
Elektricky vykon Pl (kW] 13 580 12 280 11325 7 420
U &inik cosgp [-] 0.80 0.80 0.80 0.80
Topny ohfivak
Vstupni teplota topné vody tiv,1 [°C] 55.0 80.0 71.0 53.0
Vystupni teplota topné vody t,2 [°C] 95.0 110.0 99.0 80.0
Prutok topné vody my, [t/h] 913 1226 1103 701
Tepelny vykon Piap MW 42,5 43.0 36.0 22.0
[Teplarensky index Ti [ | o039 | o286 | 0315 0.337
Dopliiovaci voda z CHUV
Pratok vody M gopl [t/h] 10.0 10.0 10.0 10.0
Teplota vody Laopl [*C] 25.0 250 25.0 25.0

Termodynamické viastnosti vody a vodni pary: IAPWS [F-87

Viypracoval: Ing. Tretera

Kontroloval: Ing. Balaz
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