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CONTROL BOX

Synchronism Controllers

Control Box M2:

Application: Syn-
chronous Brushless
motors.
Functions: Crow-
bar, synchronous
and pulsed exciter
current application
to improve accel-
eration rates, Syn-
chronous continu-
) ) . . ous exciter current
The Types M1 and M2 Varix Control Boxdoesn't depend only on its auxiliary squirgppjication and mo-
are compact built modules, fully encapsuel cage to start. At the end of the Starti”ﬁwentary discharge
lated, to fit inside Brushless Synchronousme, just near the synchronous speed, theqisior application
Motors. CB applies continuously the excitation irHuring normal op-
the motor field, at the best polar angle tQ,ation in case of
Synchronous Motors, are motors that byuarantee effective pull-in. Finally, after thg,, sients with volt-
their special construction and by an applsynchronization, in the event of atransiergge above the
cation of an adequate excitation current ipulse greater than the firing level, The M2} .ashold level.
motor field, make their velocity synchro-CB applies the discharge resistor by a shof}, ashold level:
nous with the stator-rotating field causetime, lowering the transient voltage. 230 VCC.
by line frequency, with null slip. Addition- Consumption:
ally, by varying the excitation rate, we cairhe M1 type Control Box only provides gg ma.
define its Power Factor, either inductive othe crowbar functions, to limit the induced\; minal supply
capacitive or even unity. This way they haveension in the motor field during the Starti/oltage: 125VCC.
many advantages when compared to squing. Normally it is applied to relatively lower ~ntinuous toler-
rel cage motors. The Synchronous motorspacity motors or relatively lights starting o supply volt-
could be inclusively utilized to replace largegorque loads. With the M1 type the systerage): 60 to 200
capacitor banks to compensate low powean not apply the excitation to the excitey;cc.
factor systems. In this case the motor rurield at the beginning of the starting. Thg;,mber of con-
freely, without load at its shaft. excitation must be applied near the end ¢f;iaple tyristors:
starting, controlled by a timer or speed
The M2 type Control Box witch is moreswitch. This way the field is excited at thq:iring technique:
powerful, is normally used in large motorssame moment that the external excitatiog;4tic with optic in-
This type is able to provide automatic apis applied, without polar angle sensing. The jation.
plication of excitation current, so the syserowbar function remains active during the; 5
tem doesn’t need to worry about the timrormal operation of the motor, applying thg Amper.
ing. This way the external excitation curdischarge resistor by a short moment, iglation: 5000 V.
rent in the exciter field could be applied justase of transients.
at the Start of the motor, which would guar-
antee its synchronization.

M1 Typre CoNTROL Box

M2 Tvype CoNTROL Box

current:

Maximum admis-

_sible field induced
Both types use advanced technology, W'%Itage: 800 VAC

firing circuit with optic insulation, provid- (with RD applied).
The M2 type provides several functionsing better reliability and better insulationy ;o vimum recom-
During the starting it provides the Crow-values, better noise immunity and, in casg ondable field
bar function, applying the discharge resissf M2, lower consumption and heating. voltage: 600 VAC
tor in the motor field, to limit the induced (with RD applied).
tension to safe values. Near the final of thBoth types are mechanical and electrica points: 2, ad-
starting the M2 CB begins to apply the excompatible with General Electric a”%ustable (two differ-
citation current to the field, intermittently, Saratoga correlated models but they hayg; ranges).
considering the best polar angles, providmproved internal components and CircUitiy 5 ximum
ing best acceleration rates and torque to
improve the Pull-in. This way the motor

air
temperature: 75°C

The M1 and M2
types control
boxes are ap-
plied inside syn-
chronous mo-
tors, to provide
induced voltage
limiting and
field excitation

functions.

The M2 type
provides field-
induced voltage
limiting (Crow-

bar), at starting

and normal op-

eration.
The M2 type,
provide the

same functions
and add the
function of syn-
chronous excit-
ing current ap-
plication, pulsed
near the final of
the starting
range, and con-
tinuous  just
near the syn-
chronous speed,
both at the opti-
mum polar
angle, to get
maximum effi-

ciency in pull-in.
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M2 Type CoNTROL Box - APPLICATION

The left side circuit shows a typical appli-

o ¢ cation for the M2 type Control Box.
i l i The RF resistor provides a way to fast ris-
R1 ing of SCR2 current, compensating the low
scr2 W '
D1| D3 D5 g CONTROLBOX ( rate rising of motor field current due to its
5 13 9 1210 3 high inductance. Typical values are from
. ¢ 200 to 500 ohms.

Eﬁ%ﬁns T € o The RD resistor is selected to limit the in-
T duced motor field voltage to acceptable val-
‘‘‘‘ ?R';\CN'gmNATL ues during the starting (Maximum recom-

SUPRESSOR SCR1 DT mendable voltage is 800VAC)

»
<  — The SCR1 tyristor and the D7 diode per-
SCR3

form part of the crowbar circuit and must
be selected by the discharge current over
RD during the starting. The forward block-
ing voltage of SCR1 must be lower than
the reverse blocking voltage of the bridge
diodes D1 to D6 and the motor field insu-
lation. (Example: 600 V). This way, in an
eventual CB or gate cable fail, the tyristor
could be self fired by excess of forward

M2 Typre ConTROL Box DESCRIPTION: An inside step down power supply regul-:)IOCI(Ing voltage, protecting the field, di-

) -¥"odes and CB integrity. The diodes D1 to
lates the voltage supplied by the dIOdBG must be selected by the field exciting

Compact built, fully epoxy resin sealed fidae to the electronic circuits inside th
to be mounted inside Synchronou%B ge to the electronic circuits inside %urrent, (example: 2 x (lexc/3)). The re-

Brushless Motors. ' verse diodes blocking voltage must be at
_An exciter field excitation must be appliedeast 1000 Volts.

Induced motor field voltage limiting at the beginning of the s_tartlng, to provldﬁ“he R1 resistor and C1 capacitor provide a
ower to CB and be available to automatic

(Crowbar); 2 - Pulsed synchronous moP transient filter to the CB supply. Typical

tor field current application, at final speec?_ynChronous motor field current appllca\-/alues are R1= 150 ohms e Cl= 3uF,

range, to improve acceleration rate an n. polypropylene type with proper voltage in-

pull-in; 3- Polar angle dependant, continuthe crowbar function is not dependent osulation.

ous motor field current application neasupply and remains active in case the ey, tional t ient Idb

synch speed, to provide guaranteed Putkernal excitation is not applied or fails. € optionai transient suppressor coud be
built with varistors or capacitor with ad-

in; 4 - Transient voltage value limitation .
during normal operation, by short timeTh.e M2 type CB has two adjustable segquate values.
. ) S points, externally accessible. After the mo; .
discharge resistor application. X . The SCR2 tyristor must be selected con-
tor gets the speed of set point 1, CB "Lidering the field current added to the cur-
The firing of tyristor that applies the exci-tiates the synchronous pulsed applicatiorrént ingthe discharae resistor in case of
tation current is optically coupled, provid-of the field current excitation, at the Opti'momentar a Iicat?on of discharae resis-
ing guaranteed firing to any size tyristormum polar angle. At the moment that th? Y app ; . g
or caused by a transient during normal op-

low consumption and reliability. i . .
P y motor gets the speed .Of _set _pomt 2 thé:}ratlon. The forward blocking voltage of
Bnotor field current excitation is continu-

There is a model that can synch fire tw . . SCR2 must be at least 1200 Volts.
ously applied at the optimum polar angle.

llel i for | li- . . .
parallels tyristors for large current appl The SCR3 tyristor provides the forcing

MOTOR

A T T RD R FED

L RAAAAAS

The M2 Type provides four functions: 1

cations. See available models ahead. blocking of SCR1 during normal operation.
The M2 CB senses continuously the speed It must be selected considering the surge
(Rotation) and the polar angle, during the current caused by application of phase ten-
starting, using a signal extracted from the sion of the diode bridge over RD.

discharge resistor RD.
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M1 Tyrpe CoNTROL Box - DESCRIPTION:

CONTROL BOX

M1 Type CoNTROL Box - APPLICATION

The left side circuit shows a typical app
cation for the M1 type Control Box.

The diodes D1 to D6 must be selected
the field exciting current, (Example: 2
(lexc/3)). The reverse diodes blocki
voltage must be at least 1000 Volts.

The SCR1 and SCR2 tyristor must be
lected by the discharge current over
during the starting. The forward blocki
voltage must be lower than the reve
blocking voltage of the bridge diodes D1
to D6 and the motor field insulation. (Ex-
ample: 600 V). This way, with an even-
tual CB or gate cables fail, the tyristor
could be self fired by excess of forward
blocking voltage, protecting the field, di-
odes and CB integrity.

The RD resistor is selected to limit the
induced motor field voltage to acceptable
values during the starting (Maximum rec-
ommendable = 600V). Commonly it is

zero ohms. C1 and C2 provide equaliza-

circuit for the series tyristors and constant,, and filtering.

Compact built, fully epoxy resin sealed, tgurrent injection circuits by optic couplers.
be mounted inside Synchronous Brushlesge pm1 type CB has current amplifier
Motors. circuit to guarantee firing of external

The M1 Type provides three functions: 1tyristors.
ot lage s (o 5 comor o s

3 - Transient voltage value limitation dur--unction: Limitation of induced motor

ing normal operation, by short time disfield voltage during s_tarting and Iimitation

charge resistor application. of surges and transients level during nor-
B . _ _ mal operation (Crowbar).

The f|r!ng of tyristors is o.p'tlcally couple_d,.rhreshold level: 230 V/

providing guaranteed firing to any size . _

tyristor, low consumption, noise immunity”re-trigger level: +200 v

and reliability. Gate current: LAmpeér.

The M1 CB has pre-trigger circuit, adjusted 'me Constant of the filter: 10 uS
to a threshold 15% lower than the firingiring time (Ton): < .01 mSeconds for
threshold level. This way it prevents erro250V step.

neous firing by dv/dt, during normal operaControllable tyristor quantity: 2

tion, after starting. Maximum ambient temperature (inter-
The M2 type provides synchronous firingnally the motor): 75 °C.

of the two series mounted tyristors. Thigonsumption: negligible

way it increases the reliability and reduceﬁsulation: > 5000 V.

the Ton time, reducing the overshoot. ) o )
Maximum admissible induced field volt-

It has filters to prevent dv/dt firing and genage: 800 VCA (with RD applied).

eral filters for transient reduction. Maximum recommendable induced field
The M1 type CB has voltage equalizationoltage: 600 VCA (w/ RD applied).
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MODELS:

M1 Control Box Model: VCSM1.A

OUTLINE:

(See general characteristics)

M2 Control Box Models:
(See general characteristics)

Models: VCSM.B and VCSM.B2*
Application: Normal or low acceleration
rate motors/loads.

Set point 1 (for pulsed field current
application): adjustable from 85% to
98% of synchronous speed.

Set point 2 (for continuous field cur-
rent application): adjustable from 95%
to 100% of synchronous speed.

Models: VCSM.BE and VCSM.BE2*
Application: Fast acceleration rate mo
tors/loads.

Set point 1 (for pulsed field current
application): adjustable from 60% to

195 mm

44 mm

9mm

)

ww et

102 mm

LAYOUT 1

| o o i i o e |

95% of synchronous speed.

Set point 2 (for continuous field cur-
rent application): adjustable from 80%
to 100% of synchronous speed.

* The models with final 2 have outputs
for two parallel tyristors.

Factory adjusts: Each CB is sold with
user’'s manual, with test and calibratio
procedures and a sheet with its charg
teristics and factory calibrations.
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Another Products of Power Electronics
Family:

Static Exciters and AVRs:

A complete line of static exciters and AVRs
for motors and generators, with several
servo-regulators and AVRs models.
Components and complete excitation sys-
tems.

Large controlled rectifiers:

Constant current or constant voltage, air-
cooled or water cooled, up to 100.000
Ampere.

Powers controllers:

A complete line up to 2000 Ampere, PWM
phase angle control, with several protec-
tion functions.

Solid State Contactors:

A complete line of highly reliable, high
maneuver rate, SSC, up to 2000 Ampere.
Soft Starters:

Compacts, up to 1200 Ampere, including
all resources commonly available, includ-
ing “Soft Start”, “Soft Stop”, “Energy
Saver”, “Booster”, “Brake”, “Current con-
trol” and several protection functions.
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Varix Electronics Headquarter:

Rua Phelipe Zaidan Maluf 1501 - Distrito Industrial Unileste

Piracicaba - SP - CEP13.422.190 - Phone: (55) (19) 3424.4000 - Fax: (55) (19) 3424.4001
WWW.varix.com.br e-mail: info@varix.com.br

Varix Electronics USA:

10001 NW 50 Th Street - Bldg. 102-A

Fort Lauderdale - Florida - 33351
Tool Free: 1-800-238 6696 - Phone: (954) 572 5535 - Fax: (954) 572 0331

¢ StaTICS EXCITERS FOR GENERATORS

¢ StaTicS EXCITERS FOR SYNCHRONOUS MOTORS

¢ AVRs - AUTOMATIC VOLTAGE REGULATORS.

* SOFT STARTERS FOR MOTORS

¢ Power CONTROLLERS

¢ SSG - SoLib StATE CONTACTORS
¢ CoNTROLLED RecTIFIERSUP TO 150.000 A.

¢ CHOPPERSFOR MOTORS

¢ PROTECTION RELAYS FOR EXCITATION SYSTEMS.

¢ DicITAL RELAYS FOR CIRCUIT BREAKERS SUPERVISION
¢ TRANSMITTERSAND TRANSDUCERS

¢ SyNCHRONISM CoNTRoL Box FOR SYNCHRONOUS MOTORS
¢ CROWBAR FOR SYNCHRONOUS MOTORS

¢ CROWBAR FOR TRANSIENT PROTECTION.

¢ SPECIAL EQUIPMENTS.



