Simplify controller and
converter applications

w

Used as current-limited
AC motor starters

b

Regulate current in AC
controllers

-

Control voltagefcurrent
with two voltagefcurrent
limits for battery chargers

v

Offered as firing/regulator
board packages

b4

Tsolate voltage and current
feedback signals

3-Phase
Regulator

For

Packages

Fhase-Controlled

Converters and Controllers

Since 1983, Enerpro has been a leading
manufacturer of thyristor firing packages. This
expenience, coupled with our continuing drve
1o meet the design needs of OEMs, has lead 10
the development of several regulators designed
1o simplify your controller and converter
applications.

The Enempro family of regulators is designed
1 operate with and oheain power from Enerpro
firing boasds. Therefore, the regulston are
sized to provide ey mounting above their
associated fining board, This board
Tangenveni, eases mainterance and minimizs
the package footprint.

Char regularors are designed ta provide
the range of functions typically reguired in
controller and converter applications.
These functions are eutlined in the following
text and are ako simmanzed in a quick
reference cham.

FuaTuRES AND AFPLICATIONS

* The CR400 board is used as a
current-limited AC motor starter.

* The CTRCT.1 and CTRCT-2 hoards
regubate current in AC controllers,

# The CVCI-1 allows for battery
charger profile control.

+ The EAf-1, normally mounted on
a firing board, provides proportional
and integral voltage or current
regulation.

* The ISOVLCL-1 and ISOVLCL-2
boards isolate voltage and current
feedback sigrak.

# The MVC-1 regulator bolds the
converier oulpul constant in weak
llmdrllgrﬂﬂmi.

# The PRVLCL-1 adds proportional
and integral power regulation to the
comparable ISOVLCL-1 board.

* The VRCLIP-I regulator provides
an outier proportional phas integeal
voltage loop with an inner

curpent



Probpuct DESCRIPTIONS

The CR400 is normally used a5 a current-
limited AC miator starter by semsing the
motor aurent with cugtomerprovided current
reanstommers. The CTsare confimmed in a wye
and then connected to the CR4N. The Jo
feedback signal on the CR400 is then rectified
inte 2 flosting DC curren feedback signal.
This feedback signal is connected in polarity
opposition 10 a current command from an on-
board potentiometer to form the SCR gate
delay angle command input 1o the firing boand.

The CT rectifier burden resistor vale is
selected to give a fealback signal level of dbhout
10Vile with 2 rypical cument command of 13
Vike. This 3 Vide difference establishes the
proper gate delar angle for current-limited
operation during the start mode.

When the motor reaches its normal operaring
spezdl, the curment draps to about 40% of
ating current which in wim drops the
feedback signal from 10 t0 4 Vi, causing the
delay command 1o increase from 3t0 9 Ve A
zenerdiode on the CRA00 boand limits the
actued bevel of the delay command 1o 62 Vie,
which is sufficient ro provide suscimum gt
from the controller
CTRCT-1
The CTRCT- board is designed 1o regulate
the cument in an AC controdler and provide
an overourrens trip feature which will latch off
the watput. This latch can be configured for
automatic of manual reser.

The CTRCT- board acoepts CT output
Eguls,udmcnﬁts them ina kbnﬂgt
This feadback signal is then dropped across a
burden resistor to generate a de voltge signal
propertional 1o the cument. & 15 Y zener
diade pratects the circuitry against exera-
aninary high current, 4 in a shom diruir,

J.PHASE REGULATOR PACKAGES

The CTRCT-I board allows the customer
ter eusstornize the setup to coincide with a
particular application. By adjusting the bias
and span porentiometers located on board
in conjunction with a voleage of current
commans signal, the customer can detemmine
thee minimum and maximum cutput of the
contraller as required by custom applications

Asan option, the CTRCT-1 beard will
operate as a current limiter with an
overournent trip. This mode is useful in
applications such as motog starters where
direct contrl is not normally requinsd
CTRCT-2
Anexpanded version of the CTRCT-1, the
CTRCT-2 enables the customer ta provide o
command inputs which allows for autanaric
swinching from the current-limiting eperation
o the curent-regulated operarion. In addiion,
the CTRCT-2 adds the ability to control the
ramp time of the soft-scant fearure. Drivers for
remoce board stans indicators are akso
provided,

In an alvernate configuration, voltage limit
and voltage repulanion can be provided, whilz
meinaiming the cusrent trip feavure. This
configuration is normally used for transformer
primary control since it allows you rs maintain
thee desired volrage while providing a short
circuit shut-down feature.
evel-1
Generally used in hatrery charger applications,
the VO] provides v valrage limits, mwo
cument limirs, 2 voltage trip, and a cument
trip. The ability to comtrol curment and
voltage with o limits enables the cusomer
tavconirol the battery charge profile from 2
microcomputer in the form of TTL signals.



EAg-1
Diesigrred v mount "piggr-back’ syle
above the firing boaed, the EAG-1 provides
proportional and integral regulation, an inhibit
inverter, and an on-boand bias adjustment to
assist in scaling the command signal voltape,
The EAG-1 hoard compares the command
arkd feedback signals and generates an emor
command. This error command is then oultput
ta the firing boand as E', and used to conrral
the gate delay anle.
ISOVLCL-1
Our most popular regubinor, the 1S0VLCL1
provides the follswing functions:
+ [solation of the voltage and current
feedback signals,
+ Load current limiting, or
* Load voltage limiting.
+ Automatic ¢ mesover betwen curnent
and voltage limiting,
* (wercurrent trip with automatic
reset,
+ Soltstan.

+ Absohte value fumctions for the

current and voltage feedback signals.

« Lood volkage readout signal.

+ Load current readout signal.

Current and voltage fesdback are from
austomerprovidad 030 mVde current shunt
and (-4 Wdc attenwaror respectively. Other
fedbwck levels can also be accommoclaned.
The current and voltage feedback signals anc
galvanically isolated from the repulator boand
circuitry by Analog Devices Model AD20ZKN
lsolation Amglifiers. The raved isolation
voltage is 2000 V-peak.

Figure 1

The CVEOLO Firing/Regulamr
aiiemby ihown here
comprise the FCOOS 100
SCR Firing Beard and ihe
1S0VLCL-1 Fegulster Board.

Current and voltage feedback signabs are
processed by precision rectifier circuirs to
avod positive feedback and to permit
operation with polanty reversing lowds.

Current and voltage command signals can be
derived from board-mounted potentiometers,
at can be obrained from extemal sumces.

The soft-start cinouit ramps the gare delay
command voliage input 1o the firing bosd up
to the preset level in approximetely 1 secs.
Onther softestart rimes can be specified.

A board-mounted potentiometer sets the
curment rip level. The current trip resets the
saff-start circuit acd its response time to an
Qvercument exent is appeoximarely § msecs, If
the evercurment condition persists, the current
i ycls on ond oft.

ISOVLOL-2

In addition to the feanures available on the
I5OVLCL-1, the ISOVLCL- increases
flex(bilivy by providing the following:

+ Over-volage trip

+ Proportional phas integral volkage

regulation.

+ Adjustable soft-start time.

+ Trip latches’ for voltage and current
trips.

+ Remote status drivers.

¥ Thos st o b ]

Mve-1

The MVC-1 dircuit boand operates in a fead-
forward ciranic i hold the converer oumpur
approximately constant in response [0 mains
voltage dips. This is particularly uscful in arcas
with a weak elecrrical grid.

PRVLCL-1

Comparable to the ISOVLCL-1, this highly
gecialized repularor adds proportional phus
inregral power regularion. This enables the
OBM to charge 1 battery hased upon an actual
peneer command while maintaining both
current and voltage Bmits.

VRCGL3P-1

The VRCLP-1 provides an outer proportional
phus inwegral voluage loop with an inner
aument loop, In addition, the remulator
provides adjustable start and stop times and
alte 5 Ve current output.

This board is designiad to cperare with a
{ to 2 Ve voltage feedback and a 50 mVide
ament feadbeck. The current loop can also
be contigured for operation with o 0.5 Ve
feedback signal.

The regulator is in the voltage regubation
modle when the load current is bess than
thee commanded current. And when the load
aument is greater than the commanded
cument, the regulator is in the aament-

Liomin made,

The curren-commaned signal is provided
by the customerand isa 0 to 12 Vde signal.
The voltage comemand can be chained from
acustomer-aupplied 0 1o 5 Ve signal or from
thee on-board span porentiometer, The bias and
san potentiometers are wsed to adjust the
uoperation range of the controller package o
the individual application.

AppiTionaL INFoRMATION

Applications asistance and additional

technical information are availsble. Please

contact our Applicaions Department,

Monday theough Friday, 7 a.m. 104 pum,

P5T.
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