GEH-230AA

INSTRUCTIONS

Supersedes GEH-230Z

INSTRUMENT TRANSFORMERS
BUTYL-MOLDED AND COMPOUND-FILLED,
600-V THROUGH 15-KV

INTRODUCTION
These instructions apply to indoor and outdoor
instrument transformers of butyl-molded and other
dry-type constructions. For information on the in
stallation
ratings

and care of transformers with unusual

of frequency, secondary voltage, current,

or on installations where unusual conditions exist
(refer to American standards for Instrument Trans
formers, ASA C57.13-1954, section 13-00), consult
the nearest sales office of the General Electric
Company. When special information is requested,
give the complete nameplate data in order to identify
the transformer.

until the transformer is dry. It will usually require
24 to 48 hours to dry a transformer.
The amount of current necessary to obtain a
wi11ding temperature of 80 C varies because of the
differences in heat dissipation and current densiues
in the different types of transformers. It is advisable
to start with a current not greater than two amperes
in the secondary of a potential transformer, or not
greater than five amperes in the secondary of a
current transformer. Gradually increase this cur
rent until the proper heating is obtained. Increases
of current should be made cautiously with frequent
checking of the rise in temperature of the winding.
The temperature of the winding may be deter

BEFORE INSTALLATION

mined conveniently by the "resistance change"
method. Since the resistance of a copper winding
increases approximately 1 percent for each 2 1/2 C,
the temperature rise may be calculated by measur

INS PECTION
Before installation, transformers should be in
spected for physical damage that may have occurred
during shipment or handling. During shipping, trans
formers usually are supported only by the base or
mounting supports, except that certain butyl-molded

ing the ''before'' and''after'' resistances and finding
the percentage increase in resistance. For example,
if the "after" resistance is 0.244 ohm and the re
sistance at the start (room) temperature is 0.200
ohm, the percentage increase is

types may be shipped from the factory supported by
butyl surfaces. Transformers should be dry and the

0.244-0.200
0.200

surface of the bushings should be clean. All butyl
surfaces should be considered the same as the sur
face of a porcelain bushing in regard to cleanliness

=
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=
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which corresponds to a temperature rise of 22 x
2 1/2
55 C (approximately). The approximate wind
=

and dryness.

ing temperature at any time is the temperature rise
at that time added to the ambient (room) temperature.

DRYING OUT
Transformers that have been submerged in water
should be dried out before installation. Wet asphalt
impregnated or varnish-impregnated transformers
may be dried by self-heating. To do this, allow the
transformer to stand not less than twelve hours in a
room of constant temperature. Measure and record
the room temperature and resistance of the second
ary winding. Short-circuit the primary winding and

Butyl-Molded Transformers
Butyl-molded transformers, particularly designs
for outdoor use, are relatively impervious to mois
ture. If, due to unusual circumstances, insulation
tests indicate the possibility of the entrance of mois
ture into a butyl-molded transformer, refer to the

apply a controllable voltage to the secondary wind

nearest General Electric Apparatus Sales Office for
detailed information on proper procedure.

ing. Adjust the voltage so that sufficient current will
flow in the winding to raise its temperature to ap

T ESTING

proximately 80

C.

The rate of temperature rise

should not exceed 6 C per half hour. The winding

If it is desired to make insulation tests after the

temperature should be held at approximately 80 C

drying out period, or at any other time, these tests

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in connection
with installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently
for the purchaser's purposes, the matter should be referred to the General Electric Company.
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may be made in accordance with American standards
for Instrument Trans formers, ASA C57.13-1954.
(Note: Periodic field tests of insulation should not
exceed 65 percent of the ASA test voltage. Incoming
tests of new equipment should not exceed 75 percent
of the ASA test voltage.)

24 inches in diameter. Make sure that the secondary
leads are twisted closely together and carried out
without passing through the field of the primary
conductors. It is not necessary that the bus exactly
fill the window, but the bus or buses should be cen
tralized. For ratings of 1000 amperes or less these
precautions are generally unnecessary.

Convenient methods for testing polarity are given
in American standards C-57 .13, the Electrical Meter

CONNECTIONS

men' s Handbook published by Edison Electric In
stitute, and General Electric publication G ET-97.

S ECOND ARY CONNEC TIONS

For ratio and phase angle tests, refer to Elec

The resistance of all primary and secondary con

trical Metermen' s Handbook and General Electric

nections should be kept as low as possible to prevent

publications G E T-97 and G ET-1725.

overheating at the contacts, and to prevent an in
crease in the secondary burden.

C ertificates
A certificate of test is supplied with many types
of butyl-molded potential and current transformers.
The certificate is in the form of a tag attached to
each transformer. The tag shows the ASA accuracy
classification

of

the

transformer,

the burden at

which it has been tested, and the actual test results
of ratio correction factor and phase angle. The tag
is perforated and can be detached as a 3- by 5-in.
card for filing.

The resistance voltage

drop of the secondary

leads should be included in calculating the secondary
volt-ampere burden carried by instrument trans
formers.

The total burden should be kept within

limits suited to the transformers used.

Short-circuiting Device
Many current transformers are provided with a
device for short-circuiting the secondary terminals,

INSTALLATION
S A F ETY PREC A UTIONS
Always consider an instrument transformer as a part of
the circuit to which it is connected, and do not touch the leads
and terminals or other parts of the transformer unless they are
known to be adequately grounded.
The butyl surface of transformers should be considered the
same as the surface of a porcelain bushing, since a voltage
stress exists across the entire butyl surface from terminals to
grounded metal parts.
Do not open the secondary circuit of a current transformer
while the transformer is energized. This precaution is advis
able since current transformers may develop open-circuit
secondary voltages which may be hazardous to personnel or
injurious to the transformer or equipment connected in the
secondary circuit.
Always ground the metallic cases and frames of instrument
transformers. The secondaries should be grounded close to
the transformers. However, when secondaries of transform
ers are interconnected, there should be only one grounded
point in this circuit.

and are normally shipped from the factory with this
device in short-circuiting position. Check the posi
tion of the

shorting

device. It should be opened

prior to energizing the primary circuit, but only
if a suitable burden, such as an ammeter, watt
meter,

watthour meter, relay, etc., is connected

to the transformer secondary terminals. If no burden
is available, leave the shorting device closed.

On some designs the secondary cover is inter
locked with the secondary hardware, so that the lead
openings in the cover will be 180 degrees from the
usable position unless the short-circuiting device is
open. The short-circuiting device should be re
placed for safety before the burden is removed from
the transformer secondary.
Multi-ratio current transformers with
secondary

windings are

partially

tapped

or completely

inoperative when any portion of the secondary wind
ing is short-circuite(i. All short-circuiting devices

MOUNTING
Instrument

transformers should be mounted so

that connections can be made to the power or dis
tribution lines in such a manner as to avoid placing
appreciable strains upon the terminals of the trans
formers.

For high-current transformer ratings,

2000 amperes and above, there may be some inter
ference from the electric field of the return bus
unless the bus centers are kept at a minimum dis
tance

of

15 inches apart; for ratings above 5000

amperes this distance should be not less than 24
inches. If this type transformer is used with more
than one primary turn, the loop should be at least
2
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must be in the open position for normal operation,
so that no portion of the winding is short-circuited.
In

contrast,

on double-secondary or multiple

secondary current transformers the shorting device
must be left closed on all unused windings. (Unused
windings are those to which no suitable burden is
attached.)

PRIMARY BY-P A S S PROT ECTION
Thyrite ® primary by-pass protectors are rec

ommended for the proper protection

of current

Instrument Transformers

transformers which are so located as to be expoSed
to the effect of surge currents. They are especially
recommended for low primary-current ratings, as
these ratings have a relatively high winding imped
ance.
Thyrite primary by-pass protectors consist of
one or more Thyrite disks which are connected in
p arallel with the primary winding of the transfor
mer.
When high-frequency or steep-front voltage

the transformer and connected directly to the sec
ondary conductor. In other words, at the instant when
the current is flowing toward the transformer in a
primary lead of a certain polarity, current will tend
to flow away from the transformer in the secondary
lead of similar polarity.
When connecting instrument transformers with
meters or instruments, refer to the Instructions fur
nished with the meters or instruments involved.

surges occur, the characteristic of the Thyrite is
such that an appreciable part of the surge current
is by-passed through the protector. A high-surge
voltage, which might result in failure within the pri
mary winding, is thus prevented from building up
across the winding.

Grounding of instrument transformers should be
in accordance

March,

with AlE E standard No. 52,

1951,

Instrument

AMBIENT TEMPERATURE
All General Electric transformers are designed
to operate at either or both the ambient tempera
tures, as indicated by the Company, at the standard
rating

or

ratings for the corresponding ambient

temperatures, provided the altitude does not exceed

GROUNDING

made

GEH-230AA

Application Guide for Grounding of
Transformer Secondary Circuits and

3300 feet. Refer to American standards for Instru.
ment Transformers, ASA C57. 13-1954, section
13-00. Generally, the allowable ambient tempera
tures and ratings are marked on the transformer
nameplate.

Cases.

FUSES

POLARITY
In wiring instrument transformer circuits, it is
necessary to maintain the correct polarity relation
between the line and the devices connected to the
secondaries. For this reason, the relative polarity
of each winding of a transformer is indicated by a
marker H1 (or a white spot) on or near one primary
terminal, and a marker X1 (or a white spot) near
one secondary terminal; and in some cases by
white bushings. See Figure 1. Where taps are

Potential-transformer primary fuses are in
tended to protect the supply system rather than the
transformer, although proper fuses will afford
partial protection to the transformer in a large
number of cases.
The fuses on butyl-type transformers, rated at
0.6-kv through 2.5-kv insulation class, are provided
with molded fuse enclosures which are secured to
the transformer by the spring action of the fuse clips.

present, all terminals will be marked in order. The
primary terminals

will be H1, H 2, H3, etc.; the
terminals x l > x2, x3, etc.; and the
tertiary terminals, if present, Y!. Y 2, Y3, etc. H1
secondary

always indicates the same instantaneous polarity as

x1 and Y1.
When connection is made to a secondary terminal
having a polarity marking similar to a given primary
terminal, the polarity will be the same as if the
primary service conductor itself were detached from
H
-

Each fuse and its enclosure may be removed as
a unit from the transformer. The fuse is then re
moved through an opening in one end of the enclosure.
A fiber fuse puller must be used, or other suitable
protective measures taken, if the fuses are to be
removed while the unit is energized.
When replacing the fuse and enclosure, be sure
that the plastic insulating piece, fastened under the
transformer fuse clip, is inserted between the end

PRIMARY CURRENT
-

X1

-+

PRIMARY
VOLTA GE

SECONDARY
CURRENT

SECONDARY
VOLTAGE

V

'-------i A 1-------'

CURRENT TRANSFORMER
Fig. 1.

POTENTIAL TRANSFORMER

Elementary Connections of Instrument Transformers
3
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of the fuse and the open end of the fuse enclosure.
Then press the enclosure firmly onto the trans

being careful not to open the secondary circuit in

former to seat the fuse into both clips.

primary current to zero before disconnecting the
resistance circuit. The variable series resistor
must have reliable contacts and be suitable for
the thermal duty required:

The fuses of some dry-type transformers, 2400
volts and below, are supported by a hinged cover.
If it is necessary to replace a fuse while the trans
former is connected to an operating circuit, the
cover should be opened by use of an insulating hook,
which should be of sufficient length to prevent the
operator from being burned in case a short circuit
exists in the transformer.
In testing fuses for continuity

of circuit, not

more than 0.25 ampere should be used.
In

the process. For best results, gradually reduce the

Dema gnetizing JAR -0

Due to the wide range of current ratios available
in the Type JAR-0 current transformer and the lack
of standards for demagnetizing the odd ratios avail
able, the following method is necessary to prevent
voltages which are damaging to the transformer.
See Fig. 2.

replacing fuses, be certain that the voltage

rating of the fuse is the one nearest above the line
to-line voltage of the circuit, regardless of the rated
voltage

of the

VARIABLE
POWER
SOURCE

J

transformer. Do not use fuses of

higher voltage ratings, as undesirable overvoltages

Fig. 2.

may result should the fuse blow. One permissible
exception to this general rule is the use of Size A,
Type EJ -1 fuse in the Types JE-2 and JVM-2

I
d

X

Schematic diagram for demagnetizing
JAR-0 transformers

voltmeter for reading demagnetizing vol
tage,
d

reading shall not exceed:

5

outdoor installations should receive the same care
of

JAR-0__/

Rated current of the winding energized

than keeping them clean and dry. Transformers for
transformers

=

The I

After instrument transformers for indoor use
have been installed, they should need no care other

as power

CIRCUITED

ammeter for reading demagnetizing cur
rent.

=

Vd

MAINTENANCE

operation

rn �P:N-

Key to Fig. 2.

transformers. In this case the Size A fuse can be
used on either 2400-volt, delta circuits or 2400/
41 60-volt, solidly grounded Y Circuits.

in

Auxiliary Transform er s

The V reading shall not exceed:
d

similar

1 60

design and of similar voltage rating.

Rated curren t of the winding energized

CLE ANING BUSHI NGS
Porcelain bushings may be cleaned by means of
a wet cloth or by use of carbon tetrachloride* or
ammonia. After cleaning a bushing, wash thoroughly
with clean water to remove foreign material from
the surface.
Butyl-molded transformers may be cleaned by
scrubbing the butyl surface with detergent and a
stiff brush to remove accumulated dirt or oil film.

For example, for demagnetizing any 5-ampere
JAR-0 winding, do not exceed 32 volts and 0.1 am
pere,
The core will be adequately demagnetized
when either the voltage or the current is increased
to over 80% of the maximum value shown in the appli
cable formula (see above), and then gradually re
duced to zero,

Remove the detergent by washing with clean water.

CAUTION: ONE OR MORE WINDINGS
ARE OPEN-ciRCUITED DURING THIS
OPERATION. THESE WINDINGS MAY

Then apply a light grade of silicone oil (G-E Silicone

DEVELOP VOLTAGES WHICH ARE HAZ
ARDOUS

Liquid, S F-92 or equal) to the butyl surface.

TO

PERSONNEL.

OBSERVE

SAFETY PRECAUTIONS.

DEMA GNET Z
I ING

DIFFERENTIAL PROTECTION

If by accident a current transformer becomes
magnetized, it should be demagnetized before being

standard General Electric current transformers

used for precision work. Connect at least 50 ohms
resistance in series with the meters or instru·ments

may be used for differential protection through a
considerable range of burden and overcurrent. The

in the secondary circuit. Bring the primary current

range

up

maximum

to as near full load as possible and gradually

reduce the series resistance until it reaches zero,

is limited by the difference in burden, the
overcurrent,

and the

mechanical and

thermal short-time rating. Information regarding
these points may be obtained from the G - E publica

* Precautions against toxic vapors should be taken
when using carbon tetrachloride.

ME T ER

6-67

(25M)

D E P A R T M E N T,

G EN ER A L
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tion G ET-97 or from the nearest sales office of
the company.
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These G-E service shops will repair, re

are used to

maintain peak performance of your equipment. For full

condition, and rebuild your electric apparatus. The facilities are avail

information about these services, contact your nearest service shop or

able day and night, seven days a week, for work in the shops or on
your· premises. Latest factory methods and genuine G-E renewal parts
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Minneapolis 55430..2025-49th Ave.. N .

MISSOURI

Kansas City 64120..3525 Gordner Ave.
St. Louis 63110........1115 East Rood

NEW YORK

Albany 12205........1097 Central Ave.
.(Atlanta) Chamblee 30005
Buffalo 14211..........318 UrbanSt.
........5035 PeachtreeIndustrial Blvd.
North Bergen , N. J. 07047
..................6001 Tonnelle Ave.
ILLINOIS
Schenectady 12305
Chicago 60632........4360 W. 47thSt.
..(InstrumentationServlce) J ,River Rood
INDIANA
Syracuse
13208 ..1015 E. Hiawatha Blvd.
Ft. Wayne 46803......1731 Edsall Ave.
Indianapolis 46222.1740 W. VermontSt. NORTH CAROLINA
Charlotte 28208......2328 Thrift Rood
IOWA
OHIO
( Davenport) Bettendorf 52722
...................'...1025 State St.
Cincinnati 45202....444 W. Third St.
GENERAL ELECTRIC 'COMPANY, SCHENECTADY, N. Y.
10-67 (25M)
Courtesy of NationalSwitchgear.com
GEORGIA

Cleveland 44125 44n East 49thSt.
Columbus 43223. .......2128 Eakin Rd.
Toledo 43605......405 Dearborn Ave.
Youngstown «507.272 E.Indianola Ave.
OREGON
Portland 97210....2n7 N.W. 29th Ave.
PENNSYLVANIA
Allentown 18103....668 E. HighlandSt.
Johnstown 15902 ........841 Oak St.
Philadelphia 19124.. 1040 E. Erie Ave.
(Pittsburgh) West Mifflin, Pa. 15122
..4930 Buttermilk Hollow Rd., R.D. #1
York 17403 ........54 N. Harrison St.
TEXAS
Corpus Christi 78401.... 115 WacoSt.
Dallas 7 523 5........3202 Manor Way
Houston 77020..5534 Harvey Wilson Dr.
Midland 79704.....704S. Johnston St.
UTAH
Salt Lake City 84110.301S. 7th WestSt.
VIRGINIA
Richmond 23224....1403 Ingram Ave.
Roanoke 24007.115 Albermarle Ave., S.E.
WASHINGTON
Seattle 98134......3422 First Ave.,S
Spokane 99211. ... E. 4323 MissionSt.
WEST VIRGINIA
Charleston 25328
............306 MocCorkle Ave,. S.E.
WISCONSIN
Appleton 54910..........P.O. Box 83
Menasha, Wise........ .664 Valley Rd.
Milwaukee 53207.235 W.Oklahoma Ave.
. . • .

•

I

Courtesy of NationalSwitchgear.com

