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General description contas

lntroduction

With the Varidyn Compact static converters, the speed
and armature current of DC motors with separate
and permanent exci tat ion can be control led. The speed
can be var ied over a wide range, and the adjusted
speed is held constant under load changes or supply
voltage variat ions.

These converters are obtainable for s ingle-phase
supp ly  up  to  about  10  kW and fo r  3 -phase supp ly
up to about 500kW. In both power classes there
are Varidyn Compact types for s ingle and four-
quadrant operat ion. With single-quadrant dr ives the
armature current and hence the torque can act in
one d i rec t ion  on ly ,  i .e .  the  motor  can dr ive  in  on ly
onesense of rotat ion, and cannot brake. Four-quadrant
dr ives are able to dr ive and brake in both senses of
rotat ion.

The four-quadrant dr ives of the Varidyn Compact
series operate without circulat ing current.  The two
thyr istor br idges are connected in an ant i-paral lel
con f igura t ion  hav ing  one Br idge f i r ing .  Revers ing  is
achieved by logic circui try,  and for 3 plase br idges,
the speed of operat ion matches systems using circu-
la t ing  cur ren t .

Design features include an inherent current loop
which ensures good control  throughout the speed
range.  Ad jus tab le  cur ren t  l im i t  fac i l i t i es  a re  inc luded
to ut i l ise the maximum rat ing of the converters.

Except for the special  feed dr ive control lers.  al l
Varidyn Compact stat ic converters are equipped with
adjustable ramp references.

Al l  three-phase converters have ful ly control led three-
phase br idges. The DC current pulsates at 6 t imes
the supply frequency. This br ings the fol lowing
advantages:
- lower thermal loading of the motor
- smoother running, therefore less stressing of the

mechanical  parts
- better form factor
- better control  dynamics
- better commutat ion

With the Varidyn Compact ser ies, special  emphasis
has been placed on high f lexibi l i ty for adapt ing to
the  var ious  app l ica t ions ,  and on  s imp le  commiss ion-
ing. The control lers are provided with addit ional
circui ts serving to indicate var ious operat ing states,
thereby enhancing the rel iabi l i ty of  complex systems.

Varidyn Compact stat ic converters are put through
the  most  s t r ingent  qua l i t y  con t ro ls  dur ing  manu-
facture. After art i f ic ial  ageing in a hot room, the values
of al l  e lectronic components and the funct ions of the
individual c ircui ts on the pr inted circui t  boards are
tested with an up-to-date computer-control led test ing
fac i l i t y .  Max imum re l iab i l i t y  i s  thus  assured in  these
control lers.l ' ^*
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Varidyn Compact ADB

Three-phase static converters from 3O to llOO A
without circulating current, for DC reversing drives
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Brief description

The speed control lers of the ADB type for the power
range from 12 to approx. 500 kW with 380 V mains
supply are operated with tacho feedback. Together
with CONTRAVES motors, high-technology dr ives
with outstanding dynamic character ist ics are ob-
ta ined.

Already the basic unit  versions are equipped with
addit ional funct ions which can be act ivated via

Layout

"Top mounting version>

The PCB with the control  electronics is mounted on
the power part .  In addit ion there is space for f ix ing
a n  o p t i o n a l  P C B :  E 1  o n  u n i t s  < 9 0 A ,  E 2  o n  u n i t s
>  90  A.  add i t iona l  E1 on  un i ts  >  24O A.

1 4 5 . . . 2 4 0  A 3 7 5 / 5 0 0  A

te rmina ls ,  p lugs  or  PCB swi tches  (e .9 .  motor  s ta l l ing
monitor,  regulator enabl ing with Hi instead of Lo.
speed-dependent maximum current switchover,
torque control  with speed l imitat ion etc.) .

These units also feature wide control  range, high
control  accuracy and high sensit iv i ty.  Moreover
numerous possible interconnect ions and adaptat ions
al low extremely versat i le appl icat ion.

3 0 A
6 0 / 9 0  A
60 A without fans

7 0 0 .  .  . 1 1 0 0  A

"  Rack versionrt

l f  the  regu la t ing  and cont ro l
several  PCBs (opt ional PCBs),
modated in a rack beside the

electronics comprise
these may be accom-
power part .



Varidyn Compact ADB GOnlteg

Special features

- Any connect ing sequence of supply phases
- 50 /  60 Hz preselect ion by PCB switch

lsolated electronics

Pu lse  band t r igger ing

Power  supp ly  spare  capac i ty  (+  24V/  300 mA,
+ 15V /  100 mA), for external c ircui ts

Short-ci  rcui t-proof control  in puts

Supplementary input to speed regulator (without
ramp)

Speed regu la to r  ava i lab le  fo r  P l  o r  P ID func t ions
- Short  response t imes provided by inherent current

control  loop

Maximum current external ly control lable between
a b o u t  1 5  a n d  1 O O %

Can be used as torque control ler

Technical data

Available

-Valid with -10% supply voltage tolerance; with -1 57o choose Vsup: Vno.dc: 1 :  1

"- Supply voltage 440- 500 V to order

Available excit ing voltage

Mains  supp ly  f requency

Ambient temperature

Supply voltage tolerance

For  un i t  d imens ions  see pages 26  to  28

Addi t iona l  opera t iona l  ampl i f ie r  w i th  ana logue and
relay dr iver outputs ( for use in ei ther single ended
or di f ferent ial  mode)

Automatic disabl ing for overloaded and stal led
motor (adjustable response t ime)

Automatic disabl ing i f  a power phase fai ls

Ana log  ou tpu t  s igna ls  ava i lab le :
o  speed-propor t iona l  s igna l  0  to  f  8 .5  V

o ac tua l  cur ren t  s igna l  0  to  ab t .  +  3 .2  V

o speed reference ramp 0 to * 10 V

Relay  dr iver  ou tpu ts  fo r  fo l low ing  s igna ls :
o ready to operate
. operatrng
o operat ing with l imit ing current (overload)
o stopped

0 .9  x  V "uo

50 or  60 Hz

0  t o  4 5 ' C

*  1Oo/o /  -15o/o

Reference voltage (standard)

Reference potentiometer

Static control accuracy

Control range with DC tacho

+ 1 5  V
4 . 7 - 5  k O h m

< | V o  n . ^

>  1  : 1 0 0 0

Type current (A:) 30 60 90 145 180 240 375 500 700  950  1  100 Nomina l  DC vo l tage-

V" ro :  380 V ' t 2  24  36  58  72  96 1 50 200 280 380 440 400V=

q)

E
V " r o :  4 1  5  V 1 3  2 6  3 9  6 3  7 8  1 0 4 1  6 3  2 1 7 304 4'�t3 478 4 3 5  V =

-oa V",o:440 V--
F =

1 4  2 7  4 1  6 6  8 3  1 1 0 172  230 322 437 506 46O V=

E
z

V " r p : 4 6 0  V - - 6 9  8 6  1 1 5 180 240 336 456 524 480 V=

V"rp: 500 V-- 75  93  124 195  260 364 494 572 5 2 O V =

Max.  inout  cur ren t  A- 26 52 77 125 154 206 320 430 600 820 950

excrtrng current 4 A 2 0 4

Fan 1 - ,  fed
in te rna l l y

1 - , 2 2 0 V ,  3 - , 3 8 0 V 5 0  H z
50/60Hz external
external connection
con nection

The above data refer to instal lat ion at a maximum alt i tude of lOOO m above sea level

1 0



Speed control unit with field current control conlreH

Field controller unit FRU

Brief description

Euro PCB E2

FRU-100 w i th  connect ing  te rmina ls

FRU-101 w i th  two 32-p in  p lugs  and f ron t  p la te

For DC drives with constant power over a given speed
range (see d iagram on r igh t ) ,  s tandard  ADB un i ts
are extended with a f ie ld control  uni t  (opt ional board
FRU) .  Th is  a l lows sav ings  on  un i t  power  and hence
on the instal lat ion (connected load, copper cross
sect i  on).

The f ield control ler board FRU consists of the power
part  (s ingle-phase thyr istor br idge) and the control
and regu la t ing  e lec t ron ics .

Special features

lnternal accelerat ion control  corrects the acceler-
at ion and decelerat ion of the dr ive opt imal ly
according to the avai lable power and the load
torque.

- Automatic compensat ion of the speed control  gain
drop  due to  d imin ish ing  to rque cons tan t  w i th
weakened f ield -  hence better speed control
hehav iour .

tA :  CoNSTANT

- Information "speed attained" at relaydriver output.
-  F ie ld  cur ren t  mon i to r ing  w i th  LED d isp lay  and re lay

driver output.
-  Protect ion against overvoltage peaks on AC and

DC sides of the power sect ion.

Variant FRU-|O2 and lO3

-  Wi th  add i t iona l  tacho fa i lu re  mon i to r ing .

C A R D  H O L D E R
f o r  F R U - 1 0 1

FR U board:
U n i t  <  1 4 5

-Special  var iant with separate thyr istor

The above data refer to a instal lat ion at
al t i tude of 1OO0 m above sea level.

b r idge

a  m a x r m u m

Technical data of the field controllers

2 7 O V :  w i t h  4 1 5  V  s u p p t y

su per rapid
m a x .  1 6  A

= 4 0  m m E

E
FRU 1OO

E

1 1

U n i t  >  1 4 5  A



Feed drive controllers ADB / V GOnlreg

Brief description

The feed control lers are ADB units with control
electronics incorporat ing the fol lowing two addi-
t iona l  func t ions :

- To make better use of the feed motor the maxi-
mum current is adapted to i ts commutat ion char-
acter ist ic according to the speed.

3 0 .  . . 6 0  A

Technical data

Type disconnect
current

( A : )

V o " :  1 1 5  V 3 . 4

-  The speed control  gain is increased automatical ly
at low speeds. A better speed gain factor is
obtained in this way, with commensurately im-
proved posit ioning behaviour.

The fol lowing two variants are avai lable:

a) Standard version

b) Variant with optional

board  ASU

I
I

L

L

0)
E

E  =  V o " :  1 5 0  V
E
2  V 6 " :  1 9 0  V

Short - t ime current  :  2  X Ino,n

Other  technical  data for  ADB

145

5 . 2 6 . 9  1 0 . 3 1 6 . 7

4 . 5 6 . 7  9 . 0 1 3 . 5 2 1 . 7

Mains  supp ly
needed

1 1 5 V

1 5 0  V

5 . 7 8 . 5  1 1 . 4  1 7 . 1 2 7 . 5 1 9 0  V

1 2



Accessories ADB, VDB fonlreF

Feed controllers
ADBN ADB/I/ ADB^/ ADBN

190 .30M 190 .60M 190 .90  190 .145
N A N A N A N A

8 0  8 0  8 0 1 0 0  1 2 5 1 6 0

40 40 80 80 80 100

80  100  ' t 25  160

3 5  3 5  8 0  8 0  8 0  1 0 0  1 2 5  1 6 0

8 0 1 0 0  1 2 5 1 6 0

8 0  1 0 0  1 2 5  1 6 0

Supply and armature fuses

Make/Type

Siba
u R . . . 5 0 0 v
Ferraz
URE, /URF
600 v
Ferraz URG
600 v
Siemens
Sizi led 5OO V

Knudsen Typ
1 7 0 E 6 6 0 V

Jean Mül le r  NH
500 v
Semikron

N :  Mains supply /  A :  armature (ADB only)
Rat ings in  A*  415  V  fo r  U .K .  compan ies

(nomina l  ra t ings  in  A)

32 40

80 100 125160 160200 200250

80  100

Standard control lers-* 3O to 240 A (380 to 440 V mains supply voltage)

ADB.VDB ADB.VDB ADB.VDB ADB.VDB ADB.VDB ADB.VDB
380.30M 380.60  380.90  380.145 380.180 380.240

N A N A N A N A N A N A

63  63

63  63

3 5  3 5 63 63

63  63

40 40

8 0  1 0 0  1 2 5  1 6 0

8 0  1 0 0  1 2 5  1 6 0

8 0 1 0 0  1 2 5 1 6 0

8 0  1 0 0  1 2 5  1 6 0

160200 200250

160200 200250

160200  200250

Standard  cont ro l le r  375 to  1100 A

Make/ Type

go Ferraz URH 5OO V
6 Ferraz URN 600 V

Ferraz SRC 600 V

(nomina l  ra t ings  in  A)

ADB, VDB
500 A

450

ADB,  VDB
3 7 5  A

ADB,  VDB
700 A

630
700

2x400
paral lel

ADB,  VDB
950  A

800

900

2 x 5 0 0
paral le l

ADB,  VDB
1 1 0 0  A

1000

1000

2 x 6 0 0
para l le l

5 t 5

350

5004009 e
ä t

Val id  fo r  ma ins  supp ly  vo l tages  380-500 V or  a rmature  vo l tages  4OO-520 V
- fo r  ADB on ly

1 3


