INSTRUCTIONS

GEH-230AF
Supersedes GEH-230AE

INSTRUMENT TRANSFORMERS
MOLDED AND OTHER DRY TYPES

INTRODUCTION

These instructions apply to indoor and outdoor
ingtrument transformers of molded and other dry-
type constructions, For information on the instal-
lation and care of transformers with unusual ratings
of frequency, voltage or current, or on installations
where unusual conditions exist (refer to Reguire-
ments for Instrument Transformers, ANSI/IEEE
C57.13-1978, Section 4}, consult the nearest sales
office of the General Electric Company, When spe-
cial information is requested, give the complete
nameplate data to identify the transformer.

BEFORE INSTALLATION
INSPECTION

Before installation, transformers should be in-
spected for physical damage that may have occurred
during shipment or handling. During shipping,
transformers usually are supportedonly by the base
or mounting supports, except that certain molded
types may be shipped from the factory supported by
insulation surfaces. Transformers should be dry
and the surface of thebushings should be clean, All
insulation surfaces should be considered the same
as the surface of a porcelain bushing in regard to
cleanliness and dryness,

DRYING CUT

Molded transformers, particularly designs for
outdoor use, are relatively impervious to moisture.
If, due to unusual circumstances, insulation tests
indicate the possibility of the entrance of moisture
into a molded transformer, refer to the nearest GE
Sales Office for detailed information on proper
procedure,

Wetasphalt-impregnated or varnish-impregnated
transformers may be dried by self-heating, Refer
to the nearest GE Sales Office for detailed informa-
tion on proper procedure,

TESTING

General

Tests should be made inaccordance with €57, 13-
1978, Section 8, Note that 8.8.2 states, in part:

"t ig recommended that field tests of insulation
should not be in excess of 75 percent of the factory
test voltage; that for old apparatus rebuilt in the
field, tests should not be in excess of 75 percent of
the factory test voltage; and that periodic insulation
tests in the field should not be in excess of 65 per-
cent of the factory test voltage, Tests made by the
user for design approval may be made at 100 per-
gcent, These recommendations relate to dielectric
tests applied between windings and ground and to
induced voltage tests, ™

All other test methods are described in ANSI
C57.13 and the Electrical Metermen's Handbook,

Demagnetizing

Current transformeyr cores may become magne-
tized as a result of the application of direct current
to a winding (for example, while measuring winding
registance or checking continuity)or in other ways.
If a current transformer becomes magnetized, it
should be demagnetized before being used for pre-
cision work. Current transformers should always
be demagnetized before accuracy test.

One method of demagnetizing is shown in Fig. 1.
Connect the transformer in the test circuit as shown,
with a low resistance across the high-turn winding.
Pass rated current through the low-turn winding
(usually H1 - H2). Increase the resistance (R)in
the high~turn winding (usually X1 - X2)circuit until
the transformer core is saturated; then, slowly re-
duce resistance to zero and disconnect the current
source. Saturation of the core is indicated by a re-
duction of current in the high-turn winding circuit,
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NOTE: The high—turn winding of a CT
is the winding with the tower rated current.

Fig. 1. Civeuil for demagnetizing curvent
transformers

These instructions do not purperf to cover ail details or variotions in equipment nor to provide for every possible contingency fo be met in connection with
installation, operotion or maintenance, The equipment covered by these operoting instructions should be opercled and serviced only by competent technicians
femiliar with good safely practices, and these instructions are written for such personnel and wre not intended as « substitute for adequate training and
experience in sofe procedures for this type of equipment. Should further information be desired or should pariicular probiems arise which ore not covered
sufficiently for the purchaser's purpases, the matler should be referred fo the General Eleciric Company.
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WARNING: A CONTINUOUSLY VARIABLE
RESISTANCE MUST BE USED TO AVOID
OPENING THE HIGH-TURN WINDING
CIRCUIT WHEN RESISTANCE VALUES
ARE CHANGED, AS THE RESISTANCE
IS INCREASED, THE VOLTAGE ACROSS
THE RESISTANCE WILL APPROACH
OPEN-CIRCUIT VALUE,

Demagnetizing JAR-O Auxiliary Transformers

Due to the wide range of current ratios available
in the Type JAR-0 current transformer, the follow -
ing method is necessary to prevent voltages which
are damaging te the transformer. See Fig. 2.

High-turn Winding Low~turn Winding

Variable Open-
voltage Circuited
Source
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JAR-O CT

NOTE: The high~turn winding ofa CT
is the winding with the jower rated current.

Fig. 2. Schewmatic diagram fov demagnelizing
JAR-0 transformers

Key to Fig, 2:
Id = ammeter for reading demagnetizing current,
Vd = yoltmeter for reading demagnetizing voltage.

The I4 reading shall not exceed:

Rated current of the winding energized

50
The Vg reading shall not excéed:

160
Rated current of the winding energized

For example, for demagnetizing by energizing
any 5-ampere JAR-Owinding, do notexceed 32 volts
and 0,1 ampere. The core will be adequately de-
magnetized when either the voltage or the current
is increased to over 80 percent of the maximum
value shown in the appiicable formula (see above},
and then gradually reduced to zero,

WARNING: ONE OR MORE WINDINGS ARE
OPEN-CIRCUITED DURING THIS OPER-

ATION., THESE WINDINGS MAY DE-
VELOP VOLTAGES WHICH ARE HAZ-
ARDOUS TO PERSONNEL. OBSERVE

SAFETY PRECAUTIONS.

Insulated-neutral and Grounded-neutral
Terminal-type Voltage Transformers

Certain voliage transformers are designed with
one fully insulated primary terminal, with the neu-
tral end of the primary windinginsulatedfor a lower
level or connected to the case, frame, or hase. In
some designs, this connection to the case, ete.,
can be removed for primary-applied potential test-
ing, Insuch General Electric designs, the customer
should consider the required factory primary-
applied potential test level to be 19 kV on outdoor
types and 10 kV on indcor types. These levels
correspond to C37,13-1978 requirements for in-
sulated-neutral terminal types.

INSTALLATION
SAFETY PRECAUTIONS

1, Always consideyr an instrument tvansformer
as g part of the civcuif towhich it is connected, and
do not louch the leads and levminals ov olhey payis
of the transformer unless they ave known o be ade-
gquately grounded,

2. The insulation suvface of molded transformers
should be consideved the same as the suvface of a
porcelain bushing, since a voliage sivess exists
across the entive insulation suvface from tevminals
to grounded melal pavis,

3. Always ground the melallic cases, frames,
bases, etc., of instrument transformevs. The
secondaries should be grounded close to the lrans-
formers. However, when secondavies of lrans-
Jormers ave inlevconnected, theve should be only
one grounded point in this cirvcuil lo preveni acci-
dental paralleling with system grounding wives.

4. Do not open the secondary civcuil of a current
transformer while the transformev is enevgized and
do not energize while the secondary civcuil is open,
Curvenl lvansformervs wmay develop open-civcuil
secondary voltages which may be hazavdous lo pev-
sonnel ov damaging lo lhe transformev ov equip-
ment connecled in the secondary civeutf.

5. The application of power fuses in the primary
civcuits of vollage lransformers is recognized and
recommended operating practice onpower syslems.
To provide the maximum prolection practical against
damage to othey equipmeni ov tnjury to pevsonnel in
the evenl of a vollage transformer failure, il is
usually necessavy lo use the smallesi fuse anipere
valing which will nol vesull in nuisance blowing.
Increasing lhe fuse ampere valing lo reduce nui-
sance blowing is usually accompanied by slower
clearing and incveased possibility of damage o
othey equipment oy injury to pevsonnel.
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SAFETY PRECAUTIONS (CONT'D)

6. Neveyr shori-civeuil the secondavy tevminals
of a vollage transformer. A secondary shovtcivcuil
will cause the unil fo ovevheat and fail in a very
short period of time.

MOUNTING

Instrument transformers should be mounted so
that connections can be made to the power or dis-
tribution lines in such a mammer as to avoid placing
appreciable strains upon the ferminals of the trans-
formers,

For high-current {ransformer ratings, 2000
amperes and above, there may be some interfer-
ence fromthe electric field of the return bus unless
the bus centers are kept at a minimum distance 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 24 inches
in diameter, Make sure that the secondary leads
aretwisted closely together and carried out without
passingthrough the field of the primary conductors.
It is not necessary that the bus exactly fill the win-
dow, but the bus or buses should be centralized.
For ratings of 1000 amperes or less, these pre-
cautions are generally unnecessary.

CONNECTIONS

SECONDARY CONNECTIONS

The resistance of allprimary and secondary con-
nections should be kept as low as possible to pre-
vent overheating at the terminals, and to prevent
an increase in the secondary burden.

The resistance of the secondary leads should be
included in calculating the secondary burden carried
by current transformers. The total burden should
be kept within limits suited to the transformers
used. The voltage drop in the primary and second-
ary leads of voltage transformers will reduce the
voltage at the measuring device.

Short-circuiting of Current Transformers

Many current transformers are provided with a
device for short-circuiting the secondary terminals,
and are normally shipped from the factory with this
device in the short-circuiting position. Check the
position of the shorting device. The secondary ter-
minals should be short-circuited by the shorting de-
vice, or equivalent, until a suitable burden {such as
an ammeter, wattmeter, watthour meter, relay,
ete, ) has been connectedto the secondary terminals,

Tapped-secondary current transformers, includ-
ing multi-ratio current transformers with more than
one secondary tap, are adequaiely shorl-circuited
when the short is across at least 50 percent of the
secondary turns, When a suitable secondary burden
has been connected to two terminals of a tapped-
secondary current transformer, and normal opera-
tion is desired, 311 unused terminals must be lefl
open to avoid short-circuiting a portion of the sec-
ondary winding and producing large errors. Only
one ratic can be used at a time.

On double-secondary or multiple-secondary
current transformers, that is, transformers with
two or more separate secondary windings (each
having an independent core}, all secondary windings
not commected to a suitable burden must be shorted,

Befere a burden is disconnected from a current
transformer, the secondary termipals should be
short-circuited,

PRIMARY BY-PASS PROTECTION

Thyrite® primary by-pass protectors are rec-
ommended for the proper protection of current
transformers which are solocated as to be exposed
tothe 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
parallel with the primary winding of the transfor-
mer, When high-frequency current surges oceur,
an appreciable part of the surge current is by-
passed through the protector, reducing the voltage
built up across the winding. Under normal oper-
ating conditions, the current bypassed has a negli-
gible effect on accuracy.

On SUPER/BUTE ® current transformers
(Types JKW-150 through JKW-350), internal gaps
are provided on low current ratings., If high volt-
ages occur acrogs the primary coil, these gaps fire
and bypass the current around most of the primary
impedance. The gaps fire at voltages well below
the internal turn-to-turn dielectric strength of the
primary winding.

SECONDARY PROTECTORS

Thyrite secondary protectors are designed for
connection across the secondary windings of cur-
rent transformers to reduce high open-secondary
voltages, which might be dangerous to personnel or
cause an insulation breakdown., If the secondary
circuit to the intended burden is interrupted, the
secondary current will flow through the Thyrite
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Fig. 3.

disks and an adjacent heater coil. The resultant
heating causes a thermostatic switch to short-
circuit the current transformer secondary, allow-
ingthe disks and heater coil to cool, thus permitiing
the switch to open. This cycling is repeated until
normal secondary connections are restored. Under
normal operating conditions, the current that is
bypassed has a negligible effect on accuracy.

POLARITY

When wiring instrument transformer cireuits, it
is necessary te maintain the correct polarity re-
lationship between the line and the devices con-
nected to the secondaries, For this reason, the
relative instantaneous 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 mar-
ker X1 (or a white spot) near one secondary ter-
minal. See Fig. 3.

Where taps are present, all terminals are
marked in order. The primary terminals are HI,
H2, H3, etec.; the secondary terminals X1, X2, X3,
ete. (and Y1, Y2, ¥3, ete., if ancther secondary
is used). The marker Hlalways indicatesthe same
instantaneous polarity as X1 and Y1,

When connection is made to a secondary terminal
having a polarily marking similar to a given pri-
mary terminal, the polarity will be the same as if
the primary service conductor itself were detached
from the transformer and connected directly to the
secondary conductor. In other words, at the in-
stant when the current is flowing toward the trans-
former in a primary lead of a certainpolarity, cur-
rent will flow away from the transformer in the
secondary lead of similar polarity during most of
each half cycle.

When connecting instrument transformers with
meters or instruments, refer to the instructions
furnished with the meters or instruments involved,

Voltage Transformer

Llementary conneclions of instriument transformers

When the secondary of an instrument transformer
is connected to an instrument (such ag a voltmeter
or ammeter) which measures only the magnitude of
the primary voltage or current, polarity is not sig-
nificant.

PRIMARY FUSES FOR VT'S

The function of voltage transformer primary fuses
is to protect the power system by de-energizing
failed voltage transformers, {(Although the function
of the fuses is nottoprotect the voltage transformer,
the fuses selected will often protect the voltage
transformer promptly in the event of a short in the
external secondary circuitry, if the shortiselectric-
ally close to the secondary terminals, )

To provide the maximum protection practical
against damage to other equipmentor injury to per-
sonnel in event of a voltage transformer failure, it
is usually necessary to use the smallest fuse cur-
rent rating which will not result innuisance blowing.
Fuses are rarely available which will fully protect the
voltage transformer from overloads, or immediately
clear the system of a failed voltage transformer,
Increasing the fuse ampere rating to reduce nuisance
blowing is usually accompanied by slower clearing
and increased possibility of other damage,

The use of a fuse in the connection of a voltage
transformer terminal to ground is not recommended.
For grounded wye connections, it ispreferred prac-
tice to connect one primary lead from each voltage
transformer directly to the grounded neutral, using
a fuse only in the line side of the primary. With
this connection, a transformer eannever be "alive"
from the line side with ablown fuse on the grounded
side,

The fuses on certain molded transformers for
gystem voltages of 2400 volts or less are provided
with molded fuse holders. The fuses and holders

Pt
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are secured to the transformer by the spring action
of the fuse clips. When replacing the fuse and
holder, be sure that the plastic insulating piece,
which is fastened under the transformer fuse clip,
is inserted between the end of the fuse and the open
end of the fuse holder. Thenpressthe holder firmly
onto the transformer to seat the fuse in both clips.

WARNING: THE HOLDERS SHOULD NOT
BE USED TO CONNECT OR DISCONNECT
FUSES WHILE THE PRIMARY CIRCUIT
IS ENERGIZED,

The fuses of some older dry-type transformers
for system voltages of 2400 volts or less, are sup-
portedby ahinged ceramic cover. If it is necessary
to replace afuse while the transformer is connected
to an operating circuit, the cover should be opened
by use of an insulating hook of sufficient length to
prevent the operator from being injured in case an
abnormality exists in the transformer or the con-
nected circuits.

In testing fuses for continuity of circuit, not
more than 0,25 ampere should be used.

APPLICATION OF GE TYPE EJ FUSES

Yystem maximum operating line-to-line voltage
should be in the range of T0 to 100 percent of the
rated voltage of the fuge. This range of application
voltage is recommended because the current-limit-
ing actionof the fuse is characterized by the genera-
tion of transient recovery voltages above normal
circuit voltage values. The magnitude of these over-
voltages increases nonlinearly as available short-
circuit current increases. The maximum voltage
permitted at rated interrupting current is specified
in ANSI C37.46-1969,

Therefore, it is important that the voltage rating
of high-voltage fusesbe coordinated with the voltage

levels of the associated system equipment to avoid
inducing destructive veltages during fuse operation.

One permissible exception to the general rules
above is the use of the 2400-volt, Size 4, Type EJ-1
fuse, on 2400/4160-volt solidly grounded wye
systems,

m selectingprimary-fuse ampere ratings for use
with voltage transformers, the objective is to use
the smallest ampere rating that will not resuit in
nuisance blowing during normal energization of the
voltage transformer,

When delayed clearing of a failed voltage trans-
former may resultin damage to other equipment or
injury to personnel, "Class II'' connection (where a
fuse must pass the magnetizing inrush current of
two transformers)should be avoided if this connec~
tion requires a higher fuse ampere rating than the
"Class I'' connection (where afuse passesthe inrush
current of one transformer).

MAINTENANCE

After instrument transformers for indoor use
have been installed, they should need no care other
than keeping them cleanand dry. Transformers for
outdoor installations should receive the same care
in operation as power transformers of similar de-
sign and of similar voltage rating.

CLEANING

Molded transformers may be cleaned by scrub-
bing the insulation surface with detergent and a stiff
brush to remove accumulated dirt or oil film, Re-
move the detergent by washing with clean water.
Then, apply a light grade of silicone oil to the sur-
face if restoration of original surface appearance is
degired,
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