POLARITY MARK

MoGRAW-EDISON

Power Circuit Breakers

Type OE Bushing Current Transformers
Installation and Maintenance Instruction

Power Systems Group

S290-80-2

Service Information

GENERAL

Service Information S290-80-2 per-
tains specifically to McGraw-Edison
Type OE bushing current transtormers
(Figure 1) for use in relay operation.
Provided only a general indication of
values is satisfactory, Type OE bushing
current transformers are also suitable
for use with indicating meters or for
nonrevenue metering purposes.

Type OE bushing current trans-
formers conform to both NEMA and
ANSI standards for relaying accuracy
current transformers.

When insialling or performing main-
tenance work on a Type OE bushing
current transformer, the latest revision
of the oil circuit breaker instructions—
copy of which accompanies each
breaker—must be followed.

SHIPPING

Except when ordered as replacement
parts, Type OE bushing current trans-
tormers are shipped installed in the
equipment for which they are required.
When supplied separately, bushing
current transformers are crated for
shipping.

INITIAL INSPECTION

immediately upon receipt—preferably
before untcading—thoroughly inspect
the current transfarmer for evidence of
rough handling or damage in transit.
Should there be evidence of rough
handling or damage in transit, notify—
and file a claim with—the carrier at
once. Also notify McGraw-Edison
Power Systems Division, Canonsburg,
Pa. 15317.

POLARITY MARK

Figure 1.

TRANSFORMER LEADS

Typical Type OE bushing current transformet.

IDENTIFICATION

Amp Ratings

McGraw-Edison Type QOE bushing cur-
rent transformers are identified by
amp rating: an OE-6 transformer is
rated at 600 amps; an QE-12 trans-
former is rated at 1200 amps, etc.

Leads

Refer to the wiring diagram and ratio
tables that accompany the circuit
breaker for winding and iead data for
the specific equipment.

Standard NEMA markings are used
to identify secondary leads and polar-
ity. Leads are marked X1, X2, X3, X4,
and X5. When two current transformers
are used around a single entrance
bushing, the leads from the second
current transformer are lettered Y1,
Y2, etc., at the terminal block—although
the actual leads on the transformers
have the X markings. Polarity for cur-
rent transformers is indicated by a
white paint mark on the X1 lead. The
top of the current transformer is indi-
cated by a white mark or an H1 mark.
This mark (white or M1) must be placed
upward when the current transformer
is installed.

NOTE: If the X1 tead is not used as a tap.

the lead that is numencally closest to X1
will have the same polarity as the X1 lead.

HANDLING

When handling a bushing current trans-
former, lake special care to prevent
deforming its shape. Deformation could
result in an increase in excitation cur-
rent and a reduction in ratio accuracy.

STORAGE

if a bushing current transformer is not
to be placed in service immediately
upon receipt. it must be stored indoors
in a dry, protected location. Under no
circumstances should a bushing cur-
rent transformer be left outdoors,
exposed to the weather.

These instructions do not claim to cover all details or variations in the equipment, procedure, Or process described. nor to provide direc-
‘ tions for meeting every possible contingency during instaliation, operation, or maintenance. When additiona! information is desired to sat-
: isfy a problem not covered sufficiently for the user’s purpose. ptease contact your McGraw-Edison Power Systems Group sales engineer.
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INSTALLATION

To replace a bushing current trans-
former, refer to—and follow—appli-
cable portions of the circuit breaker
instructions,

For bushing current transformer con-
nections, refer to the wiring diagram
supplied with the equipment on which
the current transformer is installed. For
transformer ratios, refer to the name-
piate located near the transformer
terminal block.

Before installing a bushing current
transformer:

1. Check to be sure the current trans-
former is free from moisture.

2. If moisture is present, heat the cur-
rent transformer with dry, warm air
—not to exceed 150 F (66 C)—until
all traces of moisture are gone.

CAUTION:

Type OE bushing current trans-
formers are wound for subtractive
polarity (Figure 2). To retain this
polarity, it is imperative that the
current transformer be installed
with the polarity mark (the white
mark or the H1 mark) upward.

WIRING AND CONNECTIONS

Wiring to the control cabinet terminal
block is completed at the factory. If
bushing current transformers are in-
stalled in the field, connections to the
terminal blocks and from the terminal
blocks to the relays or the instruments
of the burden circuit must be made in
such a manner as to assure low
resistance.

SAFETY PRECAUTION:

At no time should a bushing cur-
rent transformer operate with an
open circuit. The current trans-
former must either be connected
to a burden or be short-circuited.

SHORT CIRCUITING A
BUSHING CURRENT
TRANSFORMER AT THE
TERMINAL BLOCK

The terminal blocks are provided with
shorting screws for short circuiting the
current transformer when no burden
is connected (Figure 3).

To disconnect the burden and assure
that the bushing current transformer
circuit is not opened:

1. Short circuit the current transformer
by inserting the shorting screws—

stored in the holes in the ends of
each terminal block—in the termi-
nals that are connected to the cur-
rent transformer,

2. Remove the burden.

To connect the burden:
1. Make sure the burden circuit is
closed.

2. Connect the leads to the terminal
blocks, '

3. Remove the shorting screws.
NOTE: Immediately upon removing the
shorting screws, store them in the holes
in the ends of each terminal block.

It is recommended that the entire

bushing current transformer winding

be short circuited even though onty
part of it is used to supply the burden,

Therefore, although the bushing cur-

rent transformer may be connected by

the X1 and the X3 taps:

4. Firmly insert the shorting screws
into the holes adjacent o the X1 and
the X5 terminals.

Do not remove the shorting screws
unttil the burden is connected.

Insert the shorting screws before the
burden is disconnected.

NOTE: The terminat blocks also contain
a ground terminal that is usually con-
nected to a grounded portion of the cabi-
net or directly to a ground grid.

INSTANTANEQUS DIRECTION
OF PRIMARY CURRENT

ENTRANGE » / \ -
INSTANTANEQUS 1 PRIMARY POLARITY

BUSHING ~ l

g

INSTANTANEOUS
xs——J 1™~ "DirecTiON —
OF SECONDARY

DIRECTION OF
_— CORE FLUX —___

H, ON THIS END OF
TRANSFCRMER S

MARK
—

X2 White polarity mark above terminal X1 indicates like polarity

X3 CURRENT %3 for the marked primary {the end of the breaker terminal

X2 X3 opposite the breaker contacts) and the marked secondary,

X113 {terminal X1}.

X5
cJ POLARITY MARK
CONTACTS X1 / X2 X3 X4 X5

Current will flow away from transformer in lead X1 when
primary current is flowing down in entrance bushing.

Figure 2,

Typical transformer arrangement and polarity.
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INSULATION TEST

Bushing current transformers are not
subjected to line potential, but they
are subjected to a moderate, induced
voltage. After installation, each bush-
ing current transformer should be sub-
jected to a one-minute potential test
at 2500 volts rms between the shorted
secondary winding and ground, includ-
ing leads.

NOTE: If a potential test is conducted as a
routine check, it should be made at a re-

duced voltage of approximately 1500 volts
rms.

INSULATION CHECK

After a bushing current transformer
has been installed and alf connections
have been made, it should be checked
for:

1. Accidental ground.

2. Proper connections.

3. Correct polarity.

To check the current transformer for

accidental grounding or low-leakage

resistance, use a 500 or 1000 voit
megger:

1. Short circuit the terminal blocks
and megger the resistance between
the secondary winding and the cir-
cuit breaker frame. This resistance
shoutd have a value in megohm range.

2.1f the resistance is unusually low,
the bushing current transformer and
secondary leads should be inspected

for accidental grounding or moisture,

MAINTENANCE

Type OE bushing current transformers
generally do not reguire attention
beyond an occasional check to make
sure that leads have not been damaged
or shorted and that connections are
tight.

SAFETY PRECAUTION:

If the secondary of the bushing
current transformer has been
accidentally opened when line
current is flowing in the primary
(entrance bushing),a dangerous,
excessive peak voltage that
could damage the insulation may
develop inthe secondary. A ratio
test should be made on the in-
stalled bushing current trans-
former if symptoms indicate a
short-circuit condition in the
bushing current transformer
winding.

SHORTING
STRIP

ENTRANCE
BUSHING
NUMBER

Figure 3.
Short-circuit terminal blocks.
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RATIO CORRECTION FACTOR

{RCF)

McGRAW-EDISON
POWER SYSTEMS DIVISION

BTCT RATIO CORRECTION FACTOR 'CURVES

ASA STANDARD B-4(4OHMS,K 50 PERCENT PF LAG) SEC BURDEN

MARKED | SEC. SEC. TYPE OE- 12
RATIO | TURNS TAPS DWG. NO.A243474
20 ~2-%3 oc8 TYPE-
200/5 40 X1-X2 FREQUENCY 60 CYCLES
300/5 | 60 X1-X3 MAXIMUM RATi0 120075
400/5 80 x4-X5 TOTAL SEC. TURNS 240
_500/5 100 X3-X4 SEC. RES. 0025 OHMS/ TURN at 75°C
600/5 | 120 iX2-X4 ASA ACCURACY 10L400
800/5 160 X1-X4
900/5 180 X3-X5 ¢
1000/5 200 X2-X5S
1200/5 240 X1-x5
2
.8 e
1.8 N 100/5
4 | [} ] /
{ 200/5
| 1
- ! P VAN !: NNELNHAN : ;I iy
| 'L\ ! P\ ! . P Hl-300/5
1 | ] i | 1 |
| ATAY '
1.00 - T Y 1 5 400/5
1.06 FH——H—p—H 3 3 r Y
104 %7 1§, 500/5
00/5
..“ ——
i’-‘= ] _}800/5
.o\ 4 L
:g i* ! + 3 ;  — /900/5
umh_ — 4 AL 11 1000/5
' l.ouL 1200/5
LoD
1.0000
1.0006
$.0004
1.0002
1 000! _
25 30 40 50 €0 70 8000 150 200 300 400 300 00 WVOC BO0 2000 2200

PERCENT RATED cua.E"TWG.NO. RCF243474-4C

DOTTED LINE - SECONDARY COORDINATE

SOLID LINE - PRIMARY COORDINATE
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