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“Dirty” Power Problems Can Be Solved
with GE Power Conditioning Equipment

Voltage problems that were considered Fortunately, there is,an"economical solu-
relatively minor just a few years ago are tion to these problems. General Electric’'s
now causing serious problems. Erratic vol- power conditioning,equipment is especially
tage for even a fraction of a second can designed to preventivoltage problems from
cause electronic and other voltage- developing. This catalog will enable you to Q
sensitive equipment to malfunction. Worse select the proper praduct to protect your in-
yet is the damage that occurs to computer vestment in computers and other sophisti-
systems where the memory can be lost, cated electronic equipment.
equipment damaged, or the entire system
shut down completely.
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Protect Your Valuable Electroni

Equipment from Voltage Dips,
Surges and Electrical “Noise”

Dips, Surges, and
Noise Occur All Too
Frequently

With today’s widespread use of computers
and other sophisticated electronic circuitry, the
“dirty” power sometimes delivered by utilities
can be devastating. Dirty power resuits from
the voltage dips and surges that occur on utility
lines — as frequently as several times a week
in some cases. Electrical “noise” is still
another problem. It occurs when static inter-
ference or other unwanted signals are fed back
into the electrical circuit.

Voltage dips can occur when there is a fault
on the electrical system such as a short circuit.
Or they can result from sudden increases in
load. Power surges are the opposite of dips
and happen frequently during lightning storms.
Surges also can result from switching of heavy
equipment during the opening or reclosing of
breakers.

Electrical “noise” is a relatively new con-
cern. Itis most acute in heavily built-up électri=
cal environments, such as mills, factories;
large office complexes, and supermarkets.
The noise is comprised of unwantedfsignals
and spikes that are present on a power,line.
Excessive noise may cause sensitive glec-
tronic equipment, such as micro=processors
and computers, to process datayerroneously.
As aresult, equipment operators dre forced to
spend precious time, doing unproductive work
— unscrambling false outputs, replacing lost

programs, and repairing damaged terminal
boards.

High and Low
Voltage

Today’s electronic and ‘eleetricalyequipment
is highly sophisticated and automated. In turn,
it needs highly stablé, constantvoltage in order
to function propertly.,Unfertunately, for many
reasons, utilities are'net always able to deliver
precise, stable vgltage tofindustrial users. Be-
cause of this, special steps must be taken to
control or regulate,erratic voltage.

Voltage can be too high or too low for varying
lengths oftime “It:€an be consistently too high
or dlow, depending on whether it is near the
beginning or end of the electrical distribution
system. This is a chronic condition that can
réadily be controlled with a buck-boost trans-
former:

Voltage can be temporarily too high or too
low. It may be too high in the electrical lab
during the evening when all other power in the
factory has been shut down. But, the problem
will disappear the next day when normal activ-
ity resumes. Conversely, voltage can be tem-
porarily too low. A classic example occurs dur-
ing brown-out conditions, when utilities delib-
erately reduce voltage in order to conserve
power during peak loads. Usually, normal ser-
vice is restored after a brief period.




Voltage can also be too high or low on a
momentary basis — for a fleeting moment.
These phenomena are called voltage surges
when they are too high, and voltage dips when
they are too low. This is an acute condition that
requires constant vigilance in order to protect
valuable equipment. Figure 1 shows a voltage
dip, and Figure 2 shows a voltage surge.

Fig. 1 Voltage dip — a momentary dr@p in
voltage can be caused by a malfunctionyon
the utility power system.

Fig. 2 Voltage surge — a momentary in-
crease inwoltage can be caused when heavy
electrierloadsyare switched on or off.

Coping with Dips,
Surges

Businesses that require a reliable source of
copstant voltage have relatively few options to
solve their problems. Although dedicated lines
are sometimes offered as a solution, they are
not really viable. While they may offer some
protection against electrical noise problems,
dedicated lines are at risk in protecting against
voltage fluctuation.

General Electric Stabiltron | voltage stabiliz-
ers and line conditioners both provide excel-
lent voltage regulation to protect against vol-
tage dips and surges. Although Stabiltron |
units offer somewhat more precise voltage
regulation than line conditioners, they both
offer complete protection for most applica-
tions. (See Figure 3). The principal difference
between the two is that line conditioners also
provide superior electrical noise attenuation.

vouTace
REGULATION

Fig. 3 Voltagejregulation is provided by both
GE Stabiltron | units and line conditioners.

Electrical Noise

Electrical noise is comprised of unwanted sig-
nals‘that are present on power lines. These

sighals show up as a series of spikes and dips
on a sine wave. (See Figure 4) Conversely, the
absence of any noise would result in a perfect
sine wave as in Figure 5.

Fig. 4 Noise shows up as spikes and dips on
a sine wave.

Fig. 5 A perfect sine wave has no noise.

Unwanted electrical noise appears in two
forms: common mode noise and transverse
mode noise. The difference between the two is
simply a matter of where the noise is gener-
ated. As shown in Figure 6, common mode
noise appears between ground and neutral
(A), or between ground and the hot line (B).
Normally, common mode noise occurs much
more frequently than transverse mode noise.
Transverse mode noise is measured between
neutral and the hot line (C).
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Fig. 6 Common mode noise occurs in the area
represented by (A) and (B), while transverse
mode noise is reflected in the area designated
by (C).

Noise Cause and
Effect

Sources that typically cause common mode
noise include lightning, the opening of electri-
cal contacts, grounding faults, poor grounds,
radio transmitters, ignition systems, poor
brush contacts on motors, and any time an arc
is struck.

The source for transverse mode noise is
somewhat different. These disturbances are
caused by the firing of SCR’s, welders, ig-
nitors, switching power supplies, electrical
storms, and utility switching.

In any event, the result of electrical noise on
a power line, whether it be common mode oF
transverse mode, is about the same — it all
has an adverse effect on equipment operation:
Too often, users of electronic equipmeént
realize they need to eliminate noise,(naise at-
tenuation) only after their equipmentsuffets a
casualty. Actually, any critical loa@dsensitive to
electrical noise should be protected byeither a
GE line conditioner or noise,isolation trans-
former.

Noise Attenuation

GE line conditioners @and noise isolation
transformers are specifically designed to pro-
vide electrical noise attentuation. That is, they
will eliminate spikes and dips from the sine
wave as)yshown in Figure 7.

NOISE.
ATTENUATION

NOISY DESIRED
weuT ouTPUT

Fig. 7 Noise attenuation means that spikes
and dips are removed from the sine wave.

Line conditioners provide a/high,degree of
attenuation, and even the most critical applica-
tion will be well protected from electrical noise.
Typically, an individual unit iIs’'used to protect
one or two piecesoef sensitive electronic
equipment in ajgircult:

Guard | andfGuard 4) noise isolation trans-
formers also‘previde noise attenuation. Guard
| units aregnot, as effective as line conditioners
in suppressing transverse mode noise, how-
ever, they will suffice for a large number of
applications. Guard Il units provide excellent
common and transverse mode noise attenua-
tionaleng with surge and spike suppression.

Neise isolation transformers offer a broad
scope of selectivity. They are available in both
one and three-phase ratings, and have a vari-
ety of voltage arrangements from which to
select. Ratings up to 500 kVA are available
from stock. Because noise isolation transfor-
mers are available in these large power rat-
ings, they are frequently used ahead of panels
to protect all equipment on a given circuit.

To sumup, Guard | and Guard Il noise isola-
tion transformers are effective noise at-
tenuators, while Stabiltron | units provide pre-
cise voltage regulation. And, GE line con-
ditioners perform both functions. In addition,
line conditioners offer flexibility of application,
they protect electronic equipment against ex-
treme conditions, and they require no attention
to operate or maintain. Accordingly, they are
an effective and economical solution to most
power supply problems.

i
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Power Line Monitor

It's now easier than ever to analyze your
power line problems ... and select the Gen-
eral Electric power conditioning equipment to
solve those problems. Simply use the General
Electric power line monitor.

GENERAL B ELECTRIC

POWER LINE MONITOR

@ HIGH LINE VOLTAGE

@ LOW LINE VOLTAGE

@ VOLTAGE SURGE

@ VOLIAGE DROP

@ TRANSVERSE MODE NOISE
@ COMMON MODE NOISE

Power Test Reset

Specialty Transtormer Dept
Fort Wayne, Indiana
° Alarm Model No. 9T11A100

Power line monitor (front view)gShewing voltage
conditions that can be monitgred.

<] @
Problems andgS@lutions

High Line Voltage
For Solullon Install
GE Stabiltron\) Voltage Stabilizer
® GE Line Conditioner
Low Line Voitage:
For Soldtion Install:
* GE Stabiltron |Aeitage Stabilizer
© GE Line Conditigner
Vul(ag e Surge
Far Solution, (nstall;
E Ling Conditiont
. GE Slabmron J Verlage Stabilizer
Voitage D
For Soiuhun Inslall
E Line Con
GE Srablltron I VOItage Stabilizer
Common Mode Noise
For.Sojution Install:
Line Conditioner
® GE Guard | or Guard Il Noise
Isolation Transformer
Transverse Mode Noise
For Solution Install:
® GE Line Conditioner
® GE Guard Il Noise isolation Transformer

@ @

Paower line monitor (back view) showing solutions to
any problems that are identified.

...iIdentifies power
line disturbances

The General Electric power line monitor of-
fers uncomplicated, economical analysis of
power line disturbances. Simply plug the port-
able monitor into the power outlet that is to be
monitored. It will indicate power disturbances
by activating a red light and sounding an alarm.
The light and alarm stay on until the reset
button is pressed. (The alarm can be switched
off if it is not required). A test button thoroughly
tests the unit.

Available for 120 volts a-c, 50/60 Hz applica-
tions, the monitor comes with a card that
suggests possible causes and solutions for
each type of power line disturbance. Solutions
are also included on the back of the unit.

Application

The power line monitor should be used
whenever an economical approach to power
line monitoring is desired. It provides a quick
indication of disturbances that are present. Its
specifications are compatible with computer,
communications, medical, test, and other elec-
tronic equipment. The monitor will identify the
following distrubances: high line voltage, low
line voltage, voltage surge, voltage drop,
transverse mode noise, and common mode
noise.

Preset alarm thresholds

High Line More than 125 Vrms + 3% for
Voltage: more than 100 ms = 10% .

Low Line Less than 105 Vrms = 3% for
Voltage: more than 100 ms = 10%

Voltage More than 200 V peak = 10% for
Surge: more than 10 s = 10%

Voltage Less than 80 Vrms = 10% for
Drop: more than 20 ms = 10%

Common More than 2V pp = 10% for more
Mode Noise: than 50 ms * 10% @ 100 Khz

Transverse More than 2V pp + 10% for more

Mode: than 50 ms + 10% @ 100 Khz.
Specifications

Model Number: 9T11A100 (Normally in factory stock)
Rating: 120 volts a-c, 50/60 Hz

Weight: 2 pounds

Dimensions: 62" L X 35"W x21"H



Stabiltron |
Voltage Stabilizers

Noise
Isolation Transformers

Selection Guide

If you don’t have a GE power line
monitor , use this handy selection
guide. You'll find a full line of power
conditioning equipment. Use this guide
to identify the GE product that’s best
for your application. Then, turn to the
proper section of this catalog to select
the specific model that's right for your
job.

Line
Conditioners

Function
To Be Performed

Circuit isolation
between primary & secondary

Voltage transformation
between primary & secondary

Voltage Stabilization

Voltage stabilization
response within 30 msec.

Continuity of output
voltage during a primary
circuit interruption of

5 msec. or less

Common mode
noise suppression

Transverse mode
noise suppression

Problem To Be Corrected

Source voltage that
varies widely
from nominal rating

Voltage spikes from
switching operations or.
lightning discharges

Utility circuit valtage
reduction (Brownout)

Source circuit inter-
ruption of 5 msec. or less

Sourceyvoltage containing
bothtransverse and common
modeynoise, 1-500KHz range

Seurce voltage containing
only common mode noise




Stabiltron |

Voltage Stabilizers

...for
preC|se
constant voltage

General Electrics, Stabiltron | AC line
voltage stabilizer(is a static-magnetic
transformerstype device: It allows you to
maintain outpat, voltagé within =1% of the
nominal voltage “even with input voltage
fluctuationstof +15%.

Voltagé stabilization is performed by highly
reliable magnetic and capacitor circuitry.
Stabijlfron | is¥available in filtered designs for
computersiand other electronic equipment,
and inyponfiltered units for use with properly
designed rectifier circuits and loads needing
RMS voltage only (such as lighting and
filament heating).

Unique features

¢ Filtered units: UL Listed and CSA Certified

e Totally enclosed construction, with no
exposed core material.

¢ No moving parts, for longer life, less
maintenance.

® Low case temperature.

Expanded voltage input and output ranges.

Instantaneous response to voltage

fluctuations.

Small, lightweight, easy-to-install units.

Lifting provisions on units over 85 pounds

Non-PCB components

Isolated wiring compartments.

Integral short circuit protection.

Attractive exterior.

Descriptive nameplate.

Typical applications

e Micro processors e DC power supplies

e Computers e Induction heating

¢ Industrial process equipment
control e Photographic

¢ X-Ray equipment equipment
(medical and e Air traffic control
industrial) e Communications

® Radar and sonar systems
equipment e Test equipment

e Programmable e Numerical control
controls * Robotics

Type QSF, filtered output.

Harmonic filtered voltage stabilizers are
recommended for use in systems designed for
sine wave input, especially computers; and .
where electronic equipment is the primary
load. The filter network of a Stabiltron | Type
QSF voltage stabilizer reshapes the output
wave form to a sinusoid, and limits the
harmonic content to between three percent at
full load and five percent at no load. All Type
QSF, 60-hertz stabilizers are UL Listed and
CSA Certified.

Type QSN, nonfiltered output.

Nonfiltered voltage stabilizers have a
trapezoidal output wave form, containing
approximately 26 percent odd harmonics.

Such a wave form can be desirable for
rectifier circuits; and can also be used for o
non-inductive loads such as incandescent
lighting. General Electric’s Stabiltron |
nonfiltered stabilizer is your most economical
choice when used with properly designed
rectifier, resistive, and other loads not
sensitive to wave form.



Ratings and data

Type QSF, filtered output — for 60-HERTZ, single-phase — UL listed and CSA cefrtified

250 95-130'x 190-260 120/240 979187141 15 11
250 - | 95-130-x 175-235 x 190-260 120/240 9T91B7143 16 11
250 190-260 X 380-520 120/240 979187144 X 15 .
500 95-130 x 190-260 120/240 919187151 M 15 11
500 95-130 x 175-235 x 190:260 120/240 9T91B7153 16 11
500 190-260 x 380-520 120/240 9T91B7154 % 15 11
1000 95-130 x 175-235 x 190-260 120/240 919187173 M 16 11
1000 190-260 x 380-520 120/240 9T91B7174 M 15 1
2000 95-130 x 175-235 x190-260 120/240 979187183 g 16 12
2000 190-260 x 380-520 1207240 979187184 15 12
3000 95130 x 175-235 x 190-260 120/240 979187193 M 15 12
3000 190-260 x 380-520 120/240 9T91B7194 9 15 12
5000 95-130 x 175-235 x 190-260 120/240 979187203 XK 16 12
5000 190-260 x 380-520 120/240 9T91B7204 15 12
7500 175-235 x 190-260 x-380-520 120/240 9Tg1R7216 M 17 13
10000 175-235 x 190-260 x 380-520 120/240 979187226 M 17 13
15000 175-235x 190-260 x 380-520 120/240 979187246 M 17 13
Type QSF, filtered output — for 50-HERTZ, single-phase
250 95-130 x 175-235 x 190-260 120/240 919187148 16 11
500 95-130 x 175-235 x 190-260 120/240 979187158 16 1
1000 95-130 x 175-235 x 190-260 120/240 9T91B7178 M 16 11
2000 95-130 x 175-235 x 190-260 120/240 9T91B7188 16 12
3000 95-130 x 175-235 x 190260 120/240 9T91B7198 16 12
5000 95-130-x 175-235 x.190:260 120/240 9T91B7208 16 12
7500 175-235 x 190-260 x 380-520 120/240 979187219 17 13
Type QSN, nonfiltered gutput— for 60-HERTZ, single-phase
30 95-130 120 979184090 MK 14 8
60 95-130 120 979184110 M 14 8
120 | 95130 120 979184130 K 14 8
250 95-130x 190-260 120/240 9T91B4141 15 9
250 190-260 x 880-520 120/240 9T91B4144 18 9
500 95-130 x 190-260 120/240 9T91B4151 M 15 9
500 190-260 x 380-520 120/240 9T91B4154 15 9
1000 95-130 x 190-260 120/240 9T91BA171 15 9
1000 190-260 x 380-520 120/240 9T91B4174 15 9
2000 95-130:x 175-235 x 190-260 120/240 9T91B4183 M 16 10
2000 190-260 x 380-520 120/240 9T91B4184 15 10
3000 95130 x 175-236 x 190-260 $120/240 9T91B4193 16 10
3000 190-260 x 380-520 120/240 9T91B4104 15 10
5000 95-130 x.175-235 x 190-260 120/240 9T91B4203 16 10
5000 190-260 x 380-520 120/240 9T91B4204 15 10

M Normally in factory stock




Dimensions and weights

Type QSN-Nonfiltered Output

Type QSF-Filtered Output

Fig. 8

Mount unit with this end up \

2 knockouts for i

.290 x .380
2 slots 12" conduit
located on bottom
Fig. 9

Mount unit with
| this end up

290 x .380

27knockouts
2 slots! for 2" conduit
Fig. 10

1.00 Dia. - 2 holes
for lifting

Mount unit with this end up \

Z‘ .359 x .484

o] [e]
2 knockouts for
2 slots ¥2" & %" conduit

Fig. 11

Mount unit this end up
B MAX

f o — [ e—
— D
[ e— c——o
.290 x .380
2 slots 2 knockouts for
V2" conduit
Fig. 12

Mount unit with this end up

1.00 Dia. - 2 holes
for lifting

359 x 484 2 knockouts for
2 slots %" & %" conduit
Fig. 13 Cable entrance below
1.062 Dia. - 4 holes this level not recommended
for lifting when locating knockouts

r‘——MEx.—‘J

t .
! Area of termination !

I )

.438 x .630 4 slots
for mounting

-
Bl @

—
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9T91B4090 | 30 | 60 X 8 | 6% | 5% | 3% | 1% |4%| 4% | (4% 6
oT9184110.|.. 60 .60, X | s b | 6w oats | 1% 4w 5% | e 10
| gl |

9T91B4130 | 120 | 60 X 8 | 7% | 6% | 4w | 1% |4%| 5w ()4 I 15

oT91B414% G LR i |

STl | 280 aarl X 9 lmvz | osw 2 16| ST @ | 28

979187141

9T91B7143 | 250 | 60 | X 1 {15% | 7 | 5% |2 |enUne @y | a7

9T91B7144

9T91B7148 eulbon | @ | 37

9T91B4151

9T91B4154 67 6% | (4% 37

9T91B7151

9T91B7153

9TO1B7154

9T91B7158

979184171 ' ' ' L e £ '

B3| 1000 | 60 Xof et an (gl e | 2

9T91B7173

STouBTITS 11000 | 60 | X 11 |20% | Yo% (Pe6% |2 |8 | 8%| @w | 78

9T91B7178 | 1000+ 50 . X 11 j20% { 0% | 6% |2 |8 | &%| @u [Tes

SToinaies | 2000 | 60 X | 10 A8 2% | 0% |3 |8 [11w| @5he | 110

e {2000 | 60 | X 155 [%5% [ 2% | ow [ 8 2 [11%| @Phe | 172

9T91B7188 | 2000 | 50 12 |25% | 12% | om |3 f12 [11% | (4)he | 180

Toia153.1.3000. | 60.{: o [0 f20h [ 2% | ow Ve ko faa| @he | 170

ST1E719% L3000 [ 60 | X 12 |a2% | 12% | 9% {3 16 |11% | (45he | 237

9T91B7198 | 3000, [.80:) "X i 12 ! 32% [-12% | 9% | 346 {110 ,(4)51«] 2451
Q. ’ | 245 ]

9T91B4203

9T91B4204 5000 60 X 10 2634 15% 12 3 13 14 (4)3% 275

9T91B7203 , 4 ' 1 , g i :

oTo1B7304 | 5000 180 4" X V2 femh | 1s% f20 )3 s[4 | @n | 368

9T91B7208 | 5000 | 50 | WX 12 |amw |15% |12 |3 fi8 14 | @% | 380

979187216 | 7500 60. ) X | 13 i120% | 3% 7] 23 [20% f |22 439 | 602

979187219 | 7500 | %0 | X 13 [oow [31% |23 [oon [— {22 | @% | 615

9T91B7226 {10000 | 60 | X = 13.:120% |'81%.| 28 [22% | {22 | (4| 727

9T91B72464(15000 | 60 | X 13 |20% | 38% [ 23 leow [— |22 | @)% | 925

11
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Wiring diagrams and connections

Wiring Diagrams

H

H3
H

Hg

e
.=
3

Fig. 14 Fig. 16 —
J—O X3
E_ < Xo
=(t= X2 H) R
H IS
Ha C—“—O X
Hp X
H,
B
Fig. 15 Fig.\17

]

-0 X

Input

Output

Standard Connections

For 95-130 volt rated unlts

.
. Mo 260

“H1&H4

~‘H1&H4

}

Hito H3 and H2 to H4

H2 to HS

-atGHaandetom o

7f,~;’H2 toH3

For 120 volt rated units

| X1and X2

For 120/240 voit rated units (elther 2- or 3-w1re Ioads)




Line
Conditioners

...superb noise
suppression and
precise voltage
stabilization

Varying steady-state voltages andypower lines with
electrical noise problems pose difficulties for today’s
electrical and electronic eguipment.”"Most of the vary-
ing voltages are caused by, changes of loads which
occur at different timesgof, theaday. But sometimes
planned, temporary voltagegreductions are made by
utility companieSyThesé are known as “brownouts”.
With GeneralgElectrig line"conditioners, you can con-
trol these difficulties and contribute to more reliable
equipment operation and reduced downtime.

Available“as portable or hardwired units, GE line
conditioners willistabilize voltage, suppress electrical
noise and act as surge suppressors against lightning
discharges. They assure output voltage of +2% of the
rated outputfleven when supply voltage varies as
much as +=15%.

Line*conditioner

features

e UL Listed and CSA Certified for safety assurance.

¢ |mmediate correction to voltage changes (within two
cycles for dependability).

® Brownout protection.

® 120 db common mode noise rejection.

13

® 60 db transverse mode noise rejection.
® Precise (+2%) voltage regulation.

e Operate in —25°C to +40°C ambients.
e Maintenance-free, no moving parts.

e Low audible noise for quiet operation.

Portable models:

e Sturdy aluminum construction which is lightweight |
and strong for long life.

e Modern, two-tone units which blend with office o
home decor. :

Hardwired models:

e Steel construction for industrial and commercial
applications.

¢ Well marked leads and spacious wiring compart-
ment for easy hookup by electrical personnel.

® Audible noise level below industry requirements.

Typical applications

* Robotics * Voltage sensitive

e Computers devices

e Electronic cash registers e X-ray machines

e Microprocessors e Security systems

® Programmable controllers e Test instruments

e Mini-computers ¢ Point-of-sale

e Numerical controls terminals

* Word processors ® Hospital monitoring

¢ Data terminals devices

e Business machines e Home electronic
equipment

e Other sensitive
electronic equipment




Ratings and data

60 Hz, Single-phase

Portable models

. 95-139)(175—285;(' 0-260 | . 120/240

95-130x175-236x190-260 | 120/940 ;
190-260x380-520 | 4120240
, es0- | 190240, |
. 95—130)(175»2351(190—260 | o @opi0 |
L @20p240
W 120/240
1120240

Contact factory for addmonal mformatlon mcludmg three-phase appllcatlons and other features not shown
W Normally in factory stock.

Dimensions and weights

-
Fig. 18 Fig. 19
b C Max —- B Max. —=t
I i
N A — T e
8o Vegfilation {88 () =i i
" 25X 258q. 1] A ’L? =
holes ColE Max oo
PR [ T
Ao e e I 94
o
L D Max. - 18"~ e J 1v"
&— Nameplate ~ E Max. - i
)
All dimensions are ref. .290 x .380 | (J
unless otherwise specified 2 slots !

150 | 23 7% | 7% | 16w | 14 |7 NA

.250 25 7% 7% 16% | 14 |7 NA
.500 38 9%z 9%z 18% | 15% | 87/16 NA
.750 51 9%2 9v2 18% | 15% | 87/16 NA
1.00 60 9%z 9% 18% | 15% | 87/16 NA

14



Mount unit with this end up —- < 1.00 Dia. - 2 holes
\ for hftlng

- -BMax. - — -~
- -l .

Fig. 20 -- Fo- - “ Max Fig. 21 Cable entrance below
e e L B o 1.062 Dia. - 4 holes this level not recommended
“ ‘ i o j“\ D ¥ :Vg o Jj for lifting —~_  when \ocatlng knockouts
e AT !

%9' | NP, ltﬁ' ; |
g T E |
R ' ' "
R \ ‘ = 12,00 Max.
P @ -t ¢ LA I B N
e — - \ - —_— : o
; - ! : ‘
‘ ) ] . N : Ch
Y o ~ . . ' Max. [
coemes ool | l=seo>eo ‘ e
EESS [, =EEs | \ L : )
I ! i | | )
Ly rm————n ! o | e 7*7*7*7?7*74 |
o il (PN ol oot
| i | ;
b 0 | !\ \r// | D —
PRI S J N\
& | 438 x .630 4 slots
[ ) [ - SN
for mounting
! 359 x 484 2 knockouts for
2 slots V2" & ¥a" conduit —~

12 | 11%a | 4(5)6) 7.50 602 29% | 31% 23 (22%{20% | 4(%)

2.00 172 » 25% | 12% 9% |3
3.00 237 32% | 12% 9% {3 | 16| 11Ya | 4(56) 1000 727 29% | 31% 23 | 22%120% | 4(%)
5.00 368 37 | 15% [ 12 |3 [ 18 {14 A% | 15.00 925 29% | 38% 23 129%]120% | 4(%)

Standard connections
and wiring diagrams

For 95-130 and 475-650 volt rated units
No internal connection Hecessary

Fig. 22 RGN Bk
No internal gonneglion necessary 9-

RECEPTACLE

H1 to Heand H2 to H4
H2'tg H3

Input

95130 H1to H3 afid H2 to H5: insulate H4, and let it ﬂoat
24 175-235 H2 tg H3: insulate H5, and let it float
24 190-260 __H2 to HBpinsulate H4, and let it float

175-236

For 120 volttated units

5 22 i 1200 [XlandXs
.9' For 120/240 Aol rated units (either 2- or 3 -wire loads)
8 23,2625, e - -
or26 . L2000 X1 and X2 (for nameplate kva); insulate X3, and iat it float
23,24,25, ? . : : - : :
or26 | 120 X2 and X3 (for %2 nameplate kva), insulate X1, and let it float
23,2425 : .
or.26 240 | Xiand xa tior namepiate kva), insulate X2 and let it float
2324257 | : o
or:26 ’ 120/240 X1,X2and X3

Fig. 26




uar IT Guard II”‘

Noise Isolation Transformers

Guard I™ Noise Isolation Transformer

...extra protection

The General Electric noise isolation transformer is
a two-winding unit with an electrostatic shield. It acts
to prevent high-frequency signals between the®sup-
ply lines and ground from reaching your sensitive
electronic equipment.

Guard I™ Noise Isolation

Guard I noise isolation transformers,will"protect
electronic equipment from problems assogiated with
electrical noise. With an excellent‘cemmon-mode
noise attenuation of 120 db and¥a transverse-mode
noise attenuation of 30 db,4A€ Guard | units are
designed for use in a wide rangé of applications.
Their ANSI 61 gray generalipurpose enclosures
are suitable for most gommercial and industrial
applications.

Guard II'* Noise Isolation

Guard Il aoisedsolation transformers offer the ulti-
mate in line “noise and spike/surge protection for
sensitive equipment. Additional noise and spike/
surge suppression components, in combination with
the electrostatic shield, provide an excellent trans-
verse mode npise attenuation of 60 db. This in con-
junction with a common mode noise attenuation of
120 dbjinsures protection from line noise, spikes, and
surges: Guard Il noise isolation transformers are fur-
nished in an attractive brown and beige enclosure
intended for use in computer room and office
environments.

Features

® Single- and three-phase ratings.
® Compliance with ANSI & NEMA standards.
® Sound levels below ANSI limits.

16

Guard lI™ Noise Isolation Transformer

UL listed.

120 db common mode noise rejection.

(Guard I & 1)

60 db transverse mode noise rejection (Guard Il)
30 db transverse mode noise rejection (Guard |)
Large three-phase ratings which can be modified
for outdoor installation.

Typical applications

Computer installations

Process controllers

Hospital operating rooms

X-ray rooms

Diathermy rooms

Electrical laboratories

Excellent isolation of secondary circuit from
primary circuit

oy

Electrostatic shield

The electrostatic shield consists of a one-turn
strip-copper winding placed between the transformer
primary winding and secondary winding. To prevent
shorting of the one-turn shield, the ends are
adequately insulated. A lead from one end of the
shield is run to the transformer enclosure for ground-
ing. An electrostatic shield does not change the
primary and secondary winding insulation level to
ground.

General Electric Guard | noise isolation trans-
formers, with an electrostatic shield, do an excellent
job of attenuating common mode noise and a fair job
of attenuating transverse mode noise. With addi-
tional spike/surge and noise suppression compo-
nents, General Electric Guard Il noise isolation trans-
formers offer increased levels of protection including
excellent transverse mode noise attenuation.

s
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Ratings and data -

Single-phase

KVA

Model No.

'lihEe-phase

KVA Wiring +
Diagram Dim.
Model No. Taps No. & Wgts.
(Pg.19) | Fig.No.
9 9T21A4009G3 4 45 a9
15 9723B3871G3k 6 47 4
30 9T23B3872G 30k 8 | 46 | 40
45 9T23B3873G3 %k 8 48 40
5 9T23B3874G3 8 47 a1
~12,5 | GT23B3875GI 6 | 47 | &
150 9T23B3876C3M | 6 47 | 4
225 9T2383877058 6 | 47 41
300 9T23B3878G3Jk 6 47 41
500 9T2383879G3 6 47 41

Guard I™ Noise Isolation Transformers
Three-phase

KVA

Model No.

15 9T2383871G33
30} 91238387 2G300N
45 | 97T23B3873G30
75: 1 9123B3874GI3
112,51 97120838750
150 | 9T23P3876633
225 | 91T23B3877G33

5 |9T51B28G3 | N 9T51B188G3 , |oTsiBissca | 2 lor51R8G3

__ /5|9T51B29G3 | N | 9T51B159G3 _N |oT51B1B9Ga | 2 |  |oT51B9G3 21
1 |9T51B30G3 w| N 19151816063 | N loT51B190G3 | 2 oT51B10G3 | N | 31
2 |9T81B32G3 .1- N 9151815663 | N |o151B192G3 | 2 > 1015181265 | 32
3 |aT51833G3 N 9T51B157G3 we| N 9751819363 | 2 | . [9T5IB18G3 & | N 33
5 9T21B1001G4|[| N 9T21B1028G4M| N | 2 le12181004G4m | N 34
7.5 | 9T21B1002G4u | N 9T21B1029G4N| N 2 005G4M | 35
10 |9T21B1003GAN | N 9T21B1030G4M| N 2 | IN| a2 | 38
15 |9T21B9101G3k | N 9TS1BIT19GIK| N 2 {9T21B9103G3

25 | 9T21B9102G34 | N 9T21B9120G3| N 2 | 91218910463 |

Model No. Model No. Taps

| 9T21B3105G3 3:91'218312263
 9123B3851CG3 91 8399163
972383852(53 .

| 9723B3853G3
9T2333854@3
9123B3855G3
9T23B3856GI . - :

| 97238385763 91238309

| 9723B3858G3 | 9T23B3098G3
91238385863 - Contact Factory

Guard I™ Noise Isolation Transformers

Wirifig
Diagram

Wiring
Diagram

Notes: Guard |, Guard Il

Consult factory for ratings not shown
* Tap Arrangements:

oﬁ'::?n Dl:n N — No taps.
& Wats. 2 — (2) 5% taps below rated
Fig. No. primary.

3 — (3) 5% taps 1 above and 2
below rated primary.
4 — (4) 2Y2% taps 2 above and
2 below rated primary.
6 — (6) 22% taps 2 above and 4
below rated primary.
s Normally in factory stock
T For dimensions and weights,
see pages 18 and 19.

stsaaogzeas
| 9ToaB3008037
_Contact Factory

SH

Guard,|™ Noise Isolation Transformer

Fig. 28 |
Spike/Surge | Noise
Suppressor | Suppressor
I

|
SH
Guard II™ Noise Isolation Transformer

Fiq. 29 Shield lead to ground
9 (Lead brought out into case;
should be grounded at time T
of installation.) 1 i Insulated joint
Ll i shield
\\ Pri
E ic—"" =
lectrostatic —~
Sec.—— - ehield Sec
Pri
Core — . . Core
Schematic drawing of "

electrostatic shielding.
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Dimensions and weights

Fig. 31

Y b .l.fs@. Max
18
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Kva | Model Number l APP';?‘XI‘_;‘:_' wt. ﬂg_'
[Single-phase, 0.5 - 25 KVA
05 | o751B8GS, 28G3, 15863, -186G3 g 30
- 9751BOGS, -29G3, -159G3, -189G3 25 33
 9751B10GS, -30G3, -160G3, -190G3 25 31
. 9151B12G3, -32G3, -15668, -192G3 40 32
. OT51B13G3, -33G3, -157G3, -193G3 60 33
 9T21B1001G4, -1004064, -1028G4; -1046G4 82 34
. 9T21B1002G4 -1005G4, -102904, -1047G4 104 35
. 9721B1003G4, -1006G4. -1030G4, -1048G4 144 36
97218910163, -9103G3, 911963, 914363 215 37
| 9721B9102GS, 1910443, -9120G3, -9144G3 325 & 38
Fig. Appr Di in Inch Approx.
Kva Model Number No. A 8 c Net Wt.
Max. Max. Max. o] F G H J4 K P R S in Lbs.
Height Width Depth
Three-phase, 9 - 500 KVA
9 | 09T21B3105G3 | 39 | 8% [ gm0 ; 153
| 9121B3122G3 | 39 | 9% | 7% - b 153
| 912074009G3 | 39 | 9% TR L v - - 153
-~ 15 | 9T23B3001G3 | 4 19 16% Y | 4% | % | 1% 14 | an | om | 17 125
| 9723BAB5IGS | 41 19 8% | Yl W% e | 1% 14 |4 | o | 17n 125
- OT23B3874C3 | 19 16% Yz 1 e | tw ) 4| A% | D% | 47 125
97238309263 | 24 6% | %k 4 | 1e | 1 10w | 4% [ 3% | 1Tk 280
97238385063 | 24 6% % 14 0 1%e | 1| 10w | 4% | 3% | 17% | 280
| 09723B3872G3 | 40 24 16 | W% 14 | he | 1% 0 10% | 4%k | 8% | 17% 280
| 9128BSe72G33! 40 24 167 % Dt4 | %6 | 1% | 10w | 4% [ 3% | 7w | 300
45 | 9T123B3093G3 | 24 1 | 5% | 13 | 1% | 11V | 4% | 3% | 170 365
.| 9723B3883G3 | 40 24 AT L W 180 [ 1%he | 1% | 1% | 4% 1 3% | 17h 365
| 91288387303 | 40 24 AT s | L 15% | 1%e [ 1% | 11 | 4% 3% [ 17 365
| 9T2383873G83 /| 24 7% s 2L 15% (1% | 1% | 1i% | 4% 3% | 17% | 305
97238309463 | 4 32 28% | 19% 1% | 19 | 19 | 6 13 | p3w | 465
9T23BIBBAGS | 4 32 123% Yse , L 19% (¥ [ 19l 19 L6 13- | 23% 465
97238387463 | 32 285 36 19% (1306 | 13 | 19 6 13 23% 465
- 123B3874Ga3 | 32 2%l e 9% | Phe | 1% | 19 [ 6 3 | 23%m 515
1125 | 9T23B3095G3 | 41 32 28 g [ 19% (%6 [ % 119 | 6 13 23% | 605
. 1 97238388563 | 4 32 239 %16 19% (1% [ 1% | 19 | 6 3 23% 605
| 9723B3875G3 | 32 23% Yie 1 19% (1% | 1% | 19 6 13 | 23 | 805
| 9T23B3875G33| 4 32 ~ 28% e o | 19% (1% [ 1% 18 |6 |3 | 23% 675"
. 180 | 9723B30OAGS | 35 23% e 1ot (el 1% 20 6 13 | 26% | 775
| OT23B38SBCS | 35  P3% te 421 e 1% |20 [6 |3 26% 775
| 9103B387EGS | 35 23% o 21 (% |t 20 |6 13 | 26% 775
972383876633 | « 35 . 239 Yie 121 [1%s | 1% [20 | 6 {3 | 267 | B65
 9723B3097G3 | 4 29 | Yhe | 22%; [ 1% | 22 [ 21 | 6 3 | 29% | 1030
972383857G3 | 41 29 | Ve | 35 1299 | 136 | 0w | 24 6 |3 20% | 1080
9723B3877G3 | 4 29 | Phe | 35 120%. | %6 2w (21 |6 13 | 20% | 1030
_ 9T23B3098G3  30% | Y 27%e | 13he | 2 | 20 8 3% | 34% | 1320
 9723B3858G3  30% 1 hs | 27%16 | 190 | 22 | 21 8 3% | 84% 1320
383878G3 _ B0% | She 27%e | 1he | 2% | 21 | B 3% | 84% | 1399
238385063 | 40 82% | e | 30 | 1% |2 | 25 (11 I3y | 30% | 1850
_ 91238387963 | | 824 | e | 30 | 1% [ 2% | 256 |11 13% | 39% | 1850
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Application and
Background
Information For

Power Conditioning

Equipment

An ideally “clean” power source offers a continuously
smooth alternating voltage in a sinusoidal shape as
shown in Figure 49.

Fig. 49 +

Time

Voltage
(=]

0167

memm———— -
Sec.

An ideal sinusoidal voltage source

When a power source voltage is described agbeing
“dirty,” it will contain one or more of the following
elements and characteristics:

e Electrical noise — e Circuit voltage (interrups,

Figures 50 and 51 tion — Figure 52
® Voltage spikes and e Voltage flugtuations

surges — Figure 51 (risesgand 'dips) — Fig-

ure 53

Fig. 50

Voltage

Time

O\
A2/

Shown here a voltage wave which has been distorted
by the odd harménic freguencies.

Fig- 51 /-/Spikes
3
& “Hash”
§ / ash
Time
14

Electrical noise shown as both “hash” and voltage

spikes. (Voltage spikes are known to cause permanent

damage to sensitive electronic equipment.)

Time

Voltage

An approximate /4 cycle,interruption of the voltage

source may cause amalfunction of electronic compo-
nents.

il

Voltage
Amplitude

41N

Fig. 53

Stable Voltage Voltage Stable
Voltage Rise Dip Voltage
Time ——

Rapid voltage level changes can cause erroneous

output or complete shutdown of electronic equipment.

All of the “dirty” power source problems illustrated in
Figures 50 through 53 can be corrected by General Elec-
tric’'s power conditioning equipment.

Electrical Noise

tlectrical noise is comprised of unwanted signals con-
ducted by metallic conductors. These unwanted signals
and voltage spikes appear in two forms: common mode
and transverse mode.

Common mode:
Noise that occurs between the ground plane and
either the metallic hot line or metallic neutral con-
ductor.

Transverse mode:
Noise that occurs from spurious signals across the
metallic hot line and the metallic neutral conductor.

Typical sources of these two types of noise include:
poor ground connection, lightning discharges, elevator
equipment, ignition systems, poor motor brush contacts,
SCR's firing, opening & closing of contactors, welders,
ignitors, switching power supplies and circuit switching.

20



Dedicated feeders

Local power companies may assist with the reduction of
electrical noise by supplying power over a dedicated distri-
bution feeder serving buildings housing susceptible elec-
tronic equipment. These dedicated feeders, however, will be
expensive and will conduct switching and lightning surges
with which they come in contact.

Frequently, isolated and shielded dedicated circuits are
installed from the main power panel inside a building to the
areas where electronic equipment such as point of sale reg-
isters are located. These dedicated feeders may conduct
electrical noise from adjacent circuits (through electro-
magnetic or electrostatic coupling), as well as transmit elec-
trical noise that is on bus bars or conductors to which these
dedicated feeders are metallically connected.

In the event of voltage fluctions, dedicated circuits offer no
voltage stabilization to ensure reliable performance of elec-
tronic equipment.

Consequently, the substantial incremental investment for
dedicated feeders, intended to transmit “clean” power, in
many cases will be wasted.

Other methods of noise suppression include: filters, surge
suppressing MOV’s and metallic shields. They may be in-
stalled separately from or located within the electronic
equipment being protected. These devices and dedicated
feeders do not, however, provide the protection to the /igh
degree of reliability and consistency offered by high-guality,
power conditioning equipment.

Power Conditioning
Equipment and Noise
Rejection

Figures 54 and 55 are simplifiedigircuits,for testing the
noise rejection capability of power conditioning equipment in
regard to common and transversé mode‘types. Here, vol-
tage from a noise generator (voltage source) is impressed
on the input of the unit under_testhAtsSelected frequencies
between 1 and 500 kilohertz, the’ input voltage is measured
by the “source voltmeter” and‘compared to the output vol-
tage measured by the “outputiveltmeter.” The ideal device
will cause the output voltageyto be nearly zero.

Fig. 54
H1 X1
Voltage " .
=] umt IS j}
Source Source =4 a % Qutput
Noise \' ) [valimeter| 2 tnder 13 2 | voltmeter
Generatgg He s o @

Jest circuit for transverse mode noise.

Fig. 55 H X!

Unit
Under
Test

Output
Voltmeter

Output
Resistor

Voltage
Source
Noise

Generator

Test circuit for common modenoise.

Normally, noise rejection leveels will be expressed in decibels
(db). Referring to Figures 49 and 50, the db equation is:

db Source voltmeter
noise rejedtion. = 204 0Gy, |reading (volts)

Output voltmeter
reading (volts)

Using a‘numerical example:
Source, voltage:
Output veltage:

50.00V
0.03V
db

noiseyrejection = 20 LoGie [50/0.03] = 64.4 db

Voltage Fluctuation

Electronic devices are designed to operate at a specific
voltage which must be maintained at a relatively constant
level. When the source voltage deviates from the specified
level, loss of memory, erroneous data output, and even
equipment shutdown may occur with electronic devices. Cir-
cuit faults, starting and stopping of motors, and the opera-
tion of ignition devices are some typical causes of up and
down source voltage fluctuations that are corrected by the
proper power conditioning equipment.

Whenever there is a change in the magnitude of the
source voltage connected to an electronic device, a quick
and almost instantaneous correction back to the correct
specified voltage level must be made. This corrective action
must occur usually within 1-2 cycles (.017 - .035 seconds).

Voltage regulating devices that use mechanical means to
adjust output voltage are characteristically slow. Therefore,
ferroresonant voltage stabilizers, since they are very fast re-
sponding devices, should be employed ahead of electronic
components to maintain relatively constant voltage output.

In a ferroresonant device, when the source voltage is
lower than rated output voltage, a resonating action involv-
ing the capacitor and the series inductance (resulting from
the shunt action) causes a voltage rise to the desired rated
output. If the source voltage rises above this desired output
level, the core on the secondary winding saturates. When
saturation occurs, the additional flux in the primary passes
through the shunt. Thus, the flux and voltage associated
with the secondary winding remain at the relatively constant
desired level. Figure 51 offers a simplified diagram of the
components in a ferroresonant device.
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- 0 Ch
;apacitor Sectlon
) Iopus T,——owu  Characteristics/Comparisons
fiter —e L] ]
Network Noise Suppression
. . . Power conditioning produgts perfarm several functions: -
The GE line conditioner and voltage stabilizer are both fer-  gjectrical noise rejection; voltage stabilization; surge suppres-
roresonant voltage stabilizing devices and would offer voltage sion; circuit isolation. Altheugh many electronic power equip-
stabilization of erratic input voltage levels as shown in Figure ments will reject trangverse electrical noise up through ap-
57. In the “Operating Characteristics Section,” specific vol- proximately 1 KHZ, for frequencies above this range a power
tage response values are shown for these two products. conditioning productwil usually be needed for effective noise
suppression.
Fig. 57 Noise attenuation will, vary according to the noise signal
frequencyt Shown'in Figure 59 is a comparison of the typical
noise attenuation performance for the General Electric power
conditioning products at common noise signal frequencies.
Voltage Thesetypical,noise attenuation db values were obtained from
Regulation tests gnade, on the circuits shown in Figures 54 & 55. Based
on these test circuits, the noise attenuation performance of
GE powerfconditioning products is among the highest in the
industry.
Desired Output
Erratic Input i
P Voltage Stabilization Fig. ;59 Py
Surg e Suppression Typical Noise Rejection Performance ’
Power conditioning products must be capable of suppressing
voltage surges and spikes below a level that would damage
electronic components or cause these components(to offer
unreliable performance. The two primary sources of surges and
iﬁ:‘;egi;gr‘j;;g‘:h'”g of power circuits and light” Noise Isolation Transformers
Inside the line conditioner and voltage stabilizerproducts Thebno‘iste izola}ion "a”SfOémé?r f‘Pplgf gs?es COT”‘OT‘ mode
filters of the type shown previously in Fig. 56 maybe provided to noise by Introducing a grounded shield between IS primary
suppress voltage surges. For the Guard ["and Guard Il noise \a/lir;j%:eacﬁar:/s?gp\gldnadr;zgS;.)a“t:r:gt.osgor){)t;r:c?v%rrw?;hngrsér\lls:wc: spro-
isolation transformers al1-turn metall'lc srzleld is pr(_)rvr:ded forth:eI unwanted high frequency signals contained in the source
surge and electrical noise suppression function. The Guard voltage from reaching the transformer secondary.
units have additional surge and noisg suppression components.
Each of the power conditioningspreduects offers different de-
grees of surge suppression expressed as attenuation ratios for Fig. 60 .
both the common and transverse modes. This information is Shield
shown in the “Operating Characteristics Section” of this —*—1
catalog. Shown in Figure 88 is a typical diagram of the expected Primary __ A7 |t secondary [ SeL"S"ive
surge suppression performance of a power conditioning r’ * S | o Load
product. T —— <—‘
Fig. 58 <
—=~ 4 Voltage Surge Voltage Response
The nominal output voltage for the Stabiltron | and the line
conditioner is designed to be 120V. Operating within a range
Noise of £15% of input voltage variation, the output of the Stabiltron
Attenuation | will have a bandwidth no greater than +1% of the 120V. The =~ .
line conditioner will exhibit a bandwidth of no more than =2%
of the 120V. Figure 61 shows typical voltage bandwidth re-
Noisy input Desired Output sponse curves for the Stabiltron | and the line conditioner

when operated at rated full load current.
Noise Rejection
Equipment
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RS EREalE

: 123 T .
Fig. &1 e conaoner | —_] - Parallel Operation N
122 = . . - 0
121 " Voltage stabilizers or line conditioners of the same type, » m—
» e . . [ volt-amp capacity, voltage rating and fequency can be opd
g % . connected in parallel. This will increase the'foad capacity to the
2] M ® o Py ’ . X . [y ]
2 119 T / ~y sum of the nameplate kVA's. Figurg 64 is @ connection =
< 118 diagram where two 10 kVA Stabiltrofiyl stabilizers (Model No. m
R // - 9T91B7226) are joined for paralleligperation. The resulting
3 staivon output is 20 kVA ‘6
3 .
116
C Fig. 64 ©
115&'-0 o — - . h
‘or-" 60 70 80 90 100 110 120 130 PR e —e L'SEC ©
Percent of nominal input volts . y R [ :
Typical voltage bandwidth response curves for Stabiltron | and = H Hy _j Stabilizer #1 & X X j
line conditioner at full nameplate load. P(: = - 3 - 0
. Stabilizer #1 " Stabilizer #2 f; ) Stabilizer #2

When measuring output voltage, the tester should use a O Hy D R
high-quality “true RMS reading” type voltmeter rather than an <L 7 - — m
AC/DC voltmeter employing a rectifier with a DC movement. L. PRI N Connection Y L2 SEC :
Peak- or average-sensing meters will give false readings on Y - N ‘ O o ation. O secon dary" ——
non filtered stabilizers. However, harmonic filtered Stabiltron | wd
and line conditioner units may be measured with any reliable . m
meter because the output wave form is sinusoidal. Three-phase Operaﬂon 6

i ili i Eigure 65 is a typical connection diagram where single-phase
Deratl.r!g Stablllzers and Llne stabilizers or line conditioners are banked in a delta connection Q.
Conditioners for a Wider Range 1o athree-phase source. They are serving the WYE connected o
of Input Voltages load having a neutral that must be connected solidly to the ~
C .. . . . neutral of the stabilizer or line conditioner neutral.

By oversizing voltage stabilizers and line conditionefs, one [ -
can achieve output voltage stabilization for a greater than =15% o
input voltage range. In Figure 62 the oversizing factordis_indis Fig. 65 —
cated for several lower input voltage levels at which stable ) ll' _________ ‘: whd
output voltage must be maintained. For voltage levels expected NABC " : [ I m
to be greater than 15% above the nominal ratlng, contact the _Co,,Lc','i}?c,ne, | I
factory. ~ I': £ | I E

Hi " e | | h
Fig. 62 Corlw_ari}ieoner ¢} | o
i W G R : e HA. £2 I
Stabilization +15% —A5% 1.00 s Hi [ } E
range table +15% > 20% 1.05 Line .
Selected nameplate +15% - 230% 1.15 208/120V congsered_4 S Tﬂefa@fﬁﬁeitﬂé’e I —
kVA = [Oversizing +15% = 40% 355 Three-Phase Source 4 X | i gl oL -
Factor] x [kVA of $15% —60% 1.60 :
load to be served] T15% Z60% 500 Three wire loads (Delta or WYE without neutral) should not o
 +15%gmf, =70% | 260 be connected to points A, B, and C. Single-phase loads —
should not be connected phase to phase across: A to B, B to wfd
Impulse (Splke) Suppressmn C, or C to A. Single-phase loads should be connected phase- ©
to-neutral across: Ato N, B to N, or C to N. The line to neutral
Response Q
o . . . ) loads (connected: Ato N, B to N, and C to N) can be unbal- i
' In addition to electncal‘ noise suppression, thc.-:-‘power condi- anced. The recommended practice for grounding is to con-
tioning products offerspike sippression capability expressed nect the neutral of the secondary connection and the neutral
as an attenuation ratio(peak voltage of the spike to the point of the load to a reliable ground point.

resultant peak voltage at the output terminals of the power
conditioning equipment). Typical attenuation ratios for the GE .
power conditioning products are shown in Figure 63. Noise Levels
B seessem e e GE voltage stabilizers and line conditioners have been
designed to provide low acoustic noise levels. Figure 66 lists

Appl

Fig. 63 typical sound level values in decibels for voltage stabilizers and
S| Tel|oZe line conditioners.
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Short Circuit Current

GE line conditioners and voltage stabilizers feature the abil-
ity to limit the short circuit load current to approximately 180% of
rated nameplate amperes. A short circuit on the output load
can exist indefinitely without damage to the line conditioners
or stabilizers.

Fig. 67
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Figure 67 illustrates 0 20'780 100 120 140 160 180, 200 220 240
the typical voltage re- % of Rated Full Load

sponse of the GE fer-  quint voitage response for overioads for
roresonant regulator line conditioner & voltage stabilizer

as a function of over-

loads. If a ferroreson-

ant device is overloaded to the extent that the output voltage
collapses, the output voltage will return to a normal value when
the overload or short circuit is removed from the secondary
terminals of the line conditioner or voltage stabilizer.

Ambient temperature

All General Electric standard voltage stabilizers are de-
signed for continuous operation within —25°C to 40°C am-
bient temperature range. The output voltage level will change
approximately .03% per degree C for changes in ambient
temperature within the rated range.

Case Operating Temperature —
Voltage Stabilizer and
Line Conditioner

All line conditioners and voltage stabilizers ‘shown' in this
brochure are approved and listed by Underwriters” Laboratories
under Standard 1012 for Power SuppliesyUnderthis UL Listing,
the manufacturer is required to maintain atfull load case temp-
erature of no more than 65°C rise above,a 40°C ambient.

Response Time

GE voltage stabilizers and line conditioners proyide almost
instantaneous response to line and load changes singe cofrec-
tive action is accomplished electrically rather than meéhani-
cally. For most changes in input voltage to the ferroresonant
device, the output voltage will normally be returned to its original
level within three cycles. Within two cycles after an input voltage
excursion, the ferroresonant regulator will’thave offset at least
63% of the value of the maximum exc¢ursion:AThese same
statements generally apply for abript changes in the load
(within the rated load range) connectedito the output terminals
of line conditioners and voltagestabilizer:

Motor Loads
(Line Conditioner and Voltage Stabilizer)

General Electric line conditioners and voltage stabilizers are
often used with motordoads. For this type of application, it is
necessary to select avoltagestabilizer having an output current
rating sufficient for locked-rotor condition of the motor. An alter-
nate procedure, permitting the use of a lower rated voltage
stabilizer and providing motor burnout protection, requires a
motor starting‘switchythat by-passes the voltage stabilizer until
the motor reachesyrunning speed.

Freguency
(Line'Canditioner and Voltage Stabilizer)

In the continental United States, it is rare for power system
frequency to vary appreciably from 60 hertz. However, in
standby power systems and in foreign installations the effect of
frequency changes on magnetic voltage stabilizers should be
considered. Fig. 68 shows the effect of frequency on the output
voltage of a 60 Hz rated device.

Fig. 68
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