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SECTION 1

RATING

STABILINE Automatic Voltage Regulator type IES9215 is a fast,
extremely accurate solid-state regulator. It will maintain an
output voltage of 230V rum.s. within a maximm bandwidth of 100
millivolts r.m.s., for any combination of rated line and/or load
from 1.0 to O power factor lagging. The rated output is 65.0
amperes at 230 volts. The output wvoltage may be set by means of

a screwdriver adjustment within the range of 220-240 volts with a.
shift in the input range in the direction of the deviation from nominal
output voltage. The operable frequency range of the IESS215 is 50
or 60 ecycle 110%. When the input line wvoltage is sinusoidal and

of the nominal 50 or 60 cycle freguency, the output distortion will
not exceed 3% RMS under all rated input line and load conditions.
The efficiency can be as high as 97% depending on line and load

conditions.



SECTION 2

DESCRIPTION

The IES9215 is mounted in a cabinet and painted a very durable

textured gray finish. The assembly is approximately 26 1/8" wide

over the handles, 20 1/8" deep over the handles, 19 3/4" high and weighs
approximately 340 1bs. Located on the front panel are a red pilot light
which indicates whether the unit is energized, an output voltage control,

a control unit fuse and two handles for use when removing the control panel.
The input-output terminel board is located behind a door at the rear of

the cabinet. Conduit knockouts are provided at the back of the cabinet.
Access to the printed cirecuit board control section is obtained by re-

moving the control panel at the front of the cabinet.

All active semiconductor components are silicon, insuring stability
and reliability at elevated temperatures. Each IES Series regulator
has an overcurrent protection circuit to protect the 3CR's from harmful
overcurrents, while continuing to allow short time overloads within the
SCR current carrying capsbilities. This is an important feature with
loads requiring high initial imrush currents such as incandescent

lamps, motor starters, ete.



SECTION 3

THEQORY OF OPERATION

A solid-state IES Series regulator maintains output voltage within

& maximum bandwidth of 100 millivolts r.m.s. for any combination of

rated line and/or load.

A,

Power Circuit

The power circuit consists of an inverse parallel pair of

SCR's, an SCR choke (Ll), an autotransformer (T1), a losd
reactor (L5) and tuned harmonic filters. When the SCR's are
fired, current will flow through autotransformer winding 1-2
and the SCR leg (L1, SCR and T2) producing a corrective voltage
across autotransformer winding 2-3 which will add or subtract
vectorially from the input voltage, depending on the phase angle
at which the SCR's are fired as determined by the control unit.
The purpose of the SCR choke (Ll) iz to rrovide an optimum
impedance value for the SCR leg, to limit the rate of current
rise in the SCR's and to minimize distortion. Harmonie filters,
connected across the autotransformer to minimize the harmonic
content in the ocutput of the regulator, are tuned to approxi-
mately the third, fifth and sewventh harmonics of the nominal
frequency.

Control Cireuit

The control cirecuit consists of an RMS diseriminating voltage
detector, integrating emplifier, run-up circuit, zero erossing
detector, a phase discriminator, electronic switches and Sehmitt

triggers.



The EMS voltage detector monitors the output and produces a
positive or negative error signal, depending on the direction

in which the output voltage deviates from the preset value.

The error signal is fed into an integrating amplifier, the output
of which is fed into the run-up circuit where D.C. information
obtained from the output of the amplifier is converted to pulse-
width control. The run-up circuit is reset by the zero crossing
network every half cycle of the input woltage, at the zero cross-
ings. A turn-on signal is directed to a Schmitt trigger when
coincidence occurs between the phase discriminator and the elec-
tronic switches which are triggered by the pulse controlled signal
from the run-up circuit. When this happens the selected Schmitt

trigger is fired applying gate drive to the SCR it controls.

Overcurrent Protection Circuit

The overcurrent protection circuit consists of an integrating
network, bi-stable flip-flop, clamping transistor, and a

unijunetion timing eirecuit.

A signal produced at the output of current transformer T2, is
proportional to the magnitude of the current flowing in the

SCR leg. This signal is integrated by an RC network and triggers

a bi-stable flip-flop when a predetermined level is exceeded. The
flip-flop turns on a transistor that clamps the output of the in-
tegrating amplifier to zero potential thereby preventing the control
unit from delivering gate signals to the SCR's. The flip-flop also
starts & unijunction timing circuit that will automatieally reset
the flip-flop within 1-2 seconds. If the overcurrent condition has
not cleared by this time, the overcurrent circuit will again be

actuated and the cyele will be repeated.



SECTTION L

INSTALLATION

After unpacking the regulator check carefully to make certain that

it has not been damaged in transit.

Place the unit in the desired location and make the necessary con-
nections at the input-output terminal board loeated in back of the
cabinet. If the voltage is to be regulated at a remote point, remove
the terminal jumpers from TBl-1 to TB1-2 and TBl-3 to TBl-L and connect
shielded sensing leads to TBl-2 and TBl-L. Regulation accuracy is
affected by the size and length of the remote sensing leads. To
minimize reductions in accuracy, keep sensing leads as short as
possible. Wire smaller than AWG #16 is not recommended for sensing

leads.

The maximum input current (0 power factor, low input line) is approxi-

mately 115 amperes at 60 cycles and 125 amperes at 50 cycles.

Standard units are connected for 60 cycle operation. For operation
at 30 cycles the filter chokes must be reconnscted as indiecated on

the schematic diagram.

For 208V operation at rated output current, reconnect the lead on terminal

5 to terminal 4 on transformers A1T3 (T6085) and A1TL (T6083).



SECTION 5

OFERATION

After the unit has been installed and the installation wiring

has been checked, proceed as follows:

L.

3.

D

Check to see that the regulator and the equipment
connected to it are turned off.

Apply power to the regulator. The red pilot lamp should
light,

Connect an a-¢ r.m.s. voltmeter across the output.

(Note: many asnalyzers use a rectifier type meter and
will not give a true indication of the r.m.s. output
voltage).

Remove the protective cap on the ocutput voltage control
and turn the control for the desired output voltage. If
a very exact setting is necessary, allow ten to thirty
minutes operation before adjusting.

Energize the connected equipment and note that the output

voltage remains within the rated accuracy.



SECTION 6

MATNTENANCE

Under normal operating conditions, the STABILINE Automatic Voltage
Regulator should require little maintenance for years of contimaious,

relisble operation.

The following troubleshooting guides should be used if a malfunction

develops.

1. Improper Operation - Should an apparent malfunction develop,

check to see that the input voltage, input frequency, out-
put voltage setting and output current are within the rated
values for the regulator and that the load power factor is
not leading.

2. No Cutput Voltage -
a) Check the input and output fuses.

3. High Output Voltage - If the output voltage is high and the

output voltage control will not correct it:

a) Check to see that the conditions imposed on the
regulator are within its rated capabilities (see
1 above).

b) Check for a shorted SCR.

¢) With an chmmeter, check the resistance of the AlZl
assembly (BU-5) between terminals 1-5 and 2-3. If the
resistance is greater than 5 ohms, replace the assembly.

d) Check A1CL (5000 nf, 25V capacitor) for an open.

e) Replace the control unit printed circuit board

(EHR93190G1).



F,

Low Output Voltage - If the output voltage is low and the output

voltage control will not correct it:

a)

e)

£)

Check to see that the conditions imposed on the regulator
are within its rated capsbilities (see 1 above).
Check the control unit fuse (Fl).
Check to see that the printed circuit board is inserted
tightly in its female connector.
Check the following components in the power section of the
control unit:
1. Al1R21, AlR22 (47 ohm, 1/2W) resistors for an open
2. Al1Cl (5000 uf, 25V) capacitor for a short
3. A1RA3 (80.6 ohm, 50W) resistor for a short
L. 4183 (7.5 ohm, 25W) resistor for an open
5. Rl (39 ohm, 1/2W) resistor for an open
6. Check the voltages across the secondary windings of
transformer A1T3. Approximate EMS voltages with nominal
input voltage should be:
A1T3, Terminals, 6-7, 7-8 28 volts
9-10, 10-11 24 volts
12-13,13-14 26 wvolts
With an ohmmeter, check the resistance of the AlZ1l assembly
(BU-5) between terminals 1-5 and 2-3., If the resistance is
greater than 5 ohms, replace this assenbly.
If no trouble is found during the above checks, replace the

control unit printed cireuit board (EHR93190GL).

No Regulstion

a)

b)
e)

Check to see that the conditions imposed on the regulator
are within its rated capabilities (see 1 above).

Check A1R63 (80.6 ohm, 50W) resistor for an open.

Replace the control unit printed cirecuit board

(EHR93190G1).




6.

Input Fuse "Blows"

a) Check to see that the input fuse is 125 amperes.

b) Check to see that rated output current is no greater
than 65.0 amperes.

¢) Check filter capacitors Cl (60 wf, LbOV), C2

(20 uwf - 4hoV) and C3 (10 wf, L4OV) for shorts
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Schematic Diagram
IES Control Unit 115 & 230 Volt

Size E, Drawing No. RR183013 — Revision 0
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THE SUPERIOR ELECTRIC COMPANY

Headquarters:

rlgadle Lreet
2tol, Connecticut Q6010
Tel: (203) s582-9561
Cable lress: SUPELEC

FIELD OFFICES:

ATLANTA

P. 0. Box 20841 Airport Branch
Atlanta, Georgia 30320

Tel: (kol) 766-5638

BOSTON

6 Abbott Road

Wellesley Hills, Mass. 02181
Tel: (617) 237-0750

CHICAGQ

6328 West Roosevelt Road
Oak Park, Illinois 50304
Tel: (312) 383-5430
TWX: 910-228-3327

CLEVELAND
124 West Washington Street
Medina, Ohio L4255
Tel: (216) 723-1515

Cleveland Enterprise 3761
TWX: 216-725-4850

DALLAS

317 Meadows Bui l-iin_._r
Dallas, Texas 75206
Tel: (214) 3g~ "ﬂn
TWH: 214-899-8

DETROIT

13530 Michigan Avenue
Dearborn, Michigan 45126
Tel: (313) s82-5225

LOS ANGELES

1 o~ el -

14663 Titus Street

P M 5

[e]:

TWX:

[EW YCORK

ji.:'“ Fark Avenue

llew York, New York 10QCQLT
A ey

el: (212) 986-7930

PHILADELPHIA

Fort Washington Industrial Park
Fort ”u=kL“:'0ﬁ, Pennsylvania 19034
Tel: (215) 24B8-3537

AN FRANCISCO

45 Marshall Court

Redwood City, La_lfo*n a 94063
el (415) 369-8203

TWX: 9l0-378-5926

WASHINGTCN

1303 Wisconsin Avenue, N. W.
Washington, D. C. 20007

Tel: (202) 337-8881

A B A O R A NI GRS

IN CANADA

The American Superior Electric Company, Ltd. Superior

31 Belvia Road
Toronto 14, Ontario
Tel: (L16) 255-2318

SE-AG6T10

IN EUROPE

Electric Nederland N.V.
warteweg 12
The Hague, Netherlands
Tel: (070) 184872
(070) 18L87T3



WARRANTY

THE SUPERIOR ELECTRIC coMPANY

Bristol, Connecticut, IS A

The Superior Electric Company, Bristol, Connecticut guar-
antees the = S 725

Serial # &5 to be free from defects in mate-
g rial and workmanship under normal use and service for a
period of one year from date of sale to original owner. The
obligation under this guarantee is limited to repairing or
replacing the instrument provided it is returned prepaid
to the Repair Service Dept. of The Superior Electric Com-
pany, Bristol, Connecticut. This guarantee is in lieu of all
other guarantees, expressed or implied and no other rep-
resentative or person is authorized to assume for us
any other liability. This guarantee does not apply to any
product which has been tampered with or altered in any
way or which has been subjected to misuse, neglect or
accident,

Before returning any equipment under the terms of this
guarantee, return authorization must be obtained other-
wise the shipment cannot be accepted.

F---------------------.. .

SERVICE RECORD CARD

Please supply the information requested below and return the card promptly. Receipt of
this information will materially assist us in rendering proper service on this equipment,

- TWE # [ E52245) SERIAL # & 2 :
DATE PURCHASED. . ... CONDITION: 0 Goob [ DAMAGED
ouT WHERE INSTALLED: : : WHEN INSTALLED
AND L e BUILDING % . ... ROOM
e P T e h gL 6 o

Person Using Equipment



