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INTRODUCTION

The Type CEY13A relay is a high-speed direc-
tional distance relay with a mho type operating
characteristic. This means that the relay will op~
erate whenever the admittance represented by the
relay current and voltage has a component in the
direction of maximum torque greater than some
predetermined value, Since line characteristics
are usually expressed in ohms, it is more convenient
to translate the above characteristic into an imped-
ance function. On an impedance diagram this char-
acteristic appears as a circle passing through the
origin and having its diameter in the direction of
maximum relay torque as shown in Fig. 2.

APPLICATION

This relay is intended for application as a
high-speed directional distance relay for carrier
stopping.

OPERATING CHARACTERISTICS

The minimum operating characteristics of the
CEY13A ohm unit as shown in Fig. 2. The relay is
adjusted for the 75 degree setting of 3 ohms as
shown. The size of the circle can be increased by
reducing the restraint tap setting of the tapped
transformers in the relay. The following formula
gives the ohmic reach at other tap settings, with the
relay still set for maximum torque at 75 degrees

lag.

300
Ohmic Reach (Phase-to-neutral) = Tap Setting (%)

The relay reach should not be increased beyond

the nameplate rating of 9 ohms phase-to-neutral,

For a given setting of the relay the ohmic value
at which the unit will operate may be somewhat
lower than the calculated value as is indicated in
Fig.3. This figure shows the change in the restraint
autotransformer tap setting at which the relay will
%ust operate for a constant fault impedance ‘as a
unction of voltage, Data most-easily checked by
test, and indicative of the change in ohmic value at
which the relay will just operate for a constant
restraint setting as a function of voltage, which is
the actual operating condition. It will be noted that
the percentage change for a given voltage is practi-
cally independent of whether a high or low value of
restraint tap setting is being used. 4

The operating times of the relay for various
current levels and percent reach are shown in Figs.
4 and 5. The speed of operation will depend upon
the instant in the cycle at which the fault occurs.
Maximum operating times are shown in the Figs. 4
and 5. The fast operating times indicated by these
time curves have been gained at the expense of
transient overreach. Consequently on carrier ap-
plications, for which this relay is intended, care
must be taken the CEY13A carrier stopping relay
does not outreach the carrier start relay at the re-
mote terminal of the line.

The relay is carefully adjusted to have correct
directional action under steady-state low voltage
and current conditions. For faults in the tripping
direction the relay has been checked for correct
contact action at 1.5 volts and between 2 and 90 am-
peres. It should be remembered that this is a steady
state test. Under transient conditions the memory
action feature will insure correct operation with
0 volts and higher currents. For faults in the non-
trip direction the contacts will remain open at
0 volts and between 0 and 90 amperes.

RATINGS

Therelay is available with a rating of 120 volts,
5 amperes at 60 cycles, with an chmic range, phase-
to-neutral of 3 to 9 ohms and 75 degrees angle of
maximum torque. The ohmic setting of the relay
between these limits can be made in one percent
steps. The restraint tap setting should not be set
below 33 percent, i.e. above 9 ohms reach.

CONTACTS

The contacts of the relay will close and carry
momentarily currents up to 30 amperes, d-c. The
breaker trip circuit, however, should always be
opened by an auxiliary switch or other suitable
means,

TARGET SEAL-IN UNIT

The combination target and seal-in unit has a
dual rating of 0.6/2.0 amperes. The tap setting used
is determined by the current drawn by the breaker
trip coil. The 0.6 ampere tap is for use with trip
coils which operate on currents ranging from 0.6 to
2.0 amperes at minimum control voltage, while the
2.0 ampere tap should be used when trip currents

be referred to the General Electric Company.

These instructions do not purport to cover all details or variations in equipment nor to pravide 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
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are greater than 2.0 amperes. It is not good prac-
tice to use the 0.6 ampere tap when the trip current
is greater than 2.0 amperes since the 0.6 ohm re-
sistance of this tap will cause an unnecessarily high
voltage drop which will reduce the voltage at the
circuit-breaker trip coil. If the tripping current
should exceed 30 amperes it is recommended that
an auxiliary tripping relay be used.

TARGET SEAL-IN UNIT

Amperes, a-c or d-c
Function

2.0A tap | 0.6A tap

0.13 ohms) (0.6 ohms)
Carry for tripping duty 30 6
Carry continuously 4 0.8
PVIin. target operating current 2 0.6

BURDENS

The maximum burden imposed on each current

MHO Distance Relay Type CEY13.

transformer by a set of these relays, at 5 amperes
and rated frequency is: :

Frequency Imé):lclllaénce P.F. Volt-Amperes
60 0.05 0.65 1.2

The burden imposed on each potential trans-
former at 120 volts and rated frequency is:

[Frequency | Circuit P.F. Volt-Amperes|
60 Polarizing 0.99 8.0
Restraint* 0.55 12.1

The burden of the restraint circuit is reduced
when the setting of the tapped transformer is re-
duced. The volt-ampere burden will be approxi-
mately proportional to the square of this setting.
The burden of the polarizing circuit is not affected
by the tap setting.

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a
control panel will be shipped in cartons designed to
protect them against damage. Immediately upon
receipt of a relay, examine it for any damage sus-
tained in transit, If injury or damage resulting
from rough handling is evident, file a damage claim
at once with the transportation company and prompt-
ly notify the nearest General Electric Apparatus
Sales Office. '

Reasonable care should be exercised in un-

packing the relay in order that none of the parts are
injured or the adjustments disturbed.

If the relays are not tobe installed immediately,
they should be stored in their original cartons in a
place that is free from moisture dust and metallic
chips. Foreign matter collected on the outside of
the case may find its way inside when the cover is
reinoved and cause trouble in the operation of the
relay.

DESCRIPTION

GENERAL CONSTRUCTION

The mho unit of the Type CEY13A relay is of
the four pole induction cylinder construction, with
schematic connections as shown in Fig. 6. The two
side poles, energized with phase-to-phase voltage,
produce the polarizing flux which interacts with the
flux produced in the back poles, energized with a
percentage of the same voltage to produce the re-
straint torque in the relay. The flux produced in
the front pole, energized with the two line currents
associated with the phase-to-phase voltage used,
interacts with the polarizing flux to produce the
operating torque. The torque equation at pickup is
therefore:

T = O = EI cos (p-8) - KE2
where E is the phase-to-phase voltage

I is the delta current (I1-I9)

8 is the angle of maximum torque of the relay

p is the power. factor angle
K is a design constant

Dividing through by E2 and transposing reduces the
equation to:

Y cos (p-6) = K

Thus, the relay will pick up at a constant component
of admittance at a fixed angle depending upon the
maximum torque angle of the unit, hence the name
mho unit. )

The mho unit contacts are of fine silver for low
contact resistance and are of the ideal design of
two cylinders at right angles, which provides a point
contact without using an actually pointed contact.
To protect the contacts from damage caused by high
operating torques under short circuit conditions,
a felt clutch is provided between the shaft and the
contact arm.,
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A combination target and seal-in element is
mounted at the top of the relay and is connected in
series with the tripping circuits,

Fig. 1 shows the locations of the component
parts of the relay visible when the relay is removed
from its case. ’ ‘

CASE

The case is suitable for surface or semi-flush
panel mounting and an assortment of hardware is
provided for either method. The cover attaches to
the case and carries the reset mechanism when one
is required. Each cover screw has provision for a
sealing wire. =

The case has studs or screw connections at
both ends: for external connections. The electrical
connections between the relay units and the case
studs are made through spring back contact fingers
mounted in stationary molded inner and outer blocks
between which nests a removable connecting plug
which completes the circuits. The outer blocks
attached to the case, have the studs for the extern
connections, and the inner blocks have the terminals
for the internal connections. : K

INSTAL

LOCATION

The location should be clean and dry, free from

. dust and excessive vibration and weil lighted to

_facilitate inspection and testing. -

w

MOUNTING

The relay should be mounted on a vertical sur-
face. The outline and panel drilling diagram is
shown in Fig. 10.

CONNECTIONS

The internal connection diagram for this relay
is shown in Fig. 9. ; ’

One of the mounting studs or screws should be
permanently grounded by a conductor not less than
No. 12 B&S gage copper wire or its equivalent.

ADJUSTMENTS

"At the time the relay is put in service, it is
necessary tomake appropriate restraint tap se{tings
to adapt the relay most advantageously to the par-
ticular application. The line impedance as viewed

irom the secondary can be calculated f rom the

formula: .
Z = Zypri X CT ratio
sec. TP T B ratic
The rv‘\estréi-nt tap setting can then be determined
from the relationship:

Min. Ohmic Reach
Desired Ohmic Reach X 100

/

% tap =

- 5-degrees times the reach

MHO Distance Relay Type CEY13A

The relay mechanism is mounted in a steel
framework called the cradle and is a complete unit
with all leads terminating at the inner block. This
cradle is held firmly in the case with a latch at the
top and the bottom and by a guide pin at the back of
the case. The case and cradle are so constructed
that the relay cannot be inserted in the case upside
down. The connecting plug, besides making the
electrical connections between the blocks of the
cradle and case, also locks the latch in place. The
cover, which is fastened tothe case by thumbscrews,
holds the connecting plug in place.

To draw out the relay unit, the cover is re-
moved and the plug is drawn out. Shorting bars are
provided in the case to short the current trans-
former circuits. The latches are then released, and
the relay unit can be easily drawn out.

A separate testing plug can be inserted in place
of the connecting plug to test the relay in place on
the panel either from its own source of current and
voltage, or from other sources. Or, the relay unit

can be drawn out and replaced by another which has
been tested in the laboratory. v

LATION

In making these settings and calculations the
following points should be remembered:

1. All values of ohmic reach are phase-to-
neutral as noted on the nameplate.

2. The ohmic reach is inversely proportional
to the tap setting on the right-hand tap block.

For example, if 100 per cent will give a 3 ohm reach
with the 75 degree angular setting, then 75 per cent
would give a 4-ohm reach. v

3. The reach at some angle different from
maximum torque is less by the cosine of the angle
between the line and the relay maximum torque.
For example, the reach along a 70~-degree lines with
a T5-degree relay setting would be the cosine of

at maximum torque as
determined from the preceding paragraphs, .

4. The ohmic reach on the basis: of 75-degree
angle -0of maximum torque must not be increased
beyond 12 ohms, otherwise the restraint voltage may
n?t bfe slufficient to reset the clutch upon the clearing
of a fault. « :

5. The total ohmic reach, including transient
overreach, must not be great enough so that the
relay will outreach the fault detector at the remote
terminal, i .

INSPECTION

Before placing a relayinto service, the following
mechanical adjustments should be checked, and fault
conditions corrected according to instructions for
the preceding adjustments or under MAINTENANCE,

7
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The armature and contacts of the target and
séal-in unit'should operate freely by ha.nd

"I“h'e’re' should be a'screw in only-one of the taps

on the right-hand contact of the target and sealfinl:

unit.” :

The target should reset prompﬂy ‘when the
reset button at the bottom of the cover is operated,
with the cover on the relay.

“"There should be no noticeable mechanical
friction in the rotating” structure: of the mho units
and the moving contacts should barely return to the
right when the relay is de-energized.

There should be approximately 1 /6:1 inch end
play in the shafts of the rotating structures., The
lower jewel screw bearing should be screwed firmly

into place, and the top pivot locked in place by its :

set screw.

PERIODIC INSPECTION

The relay should be inspected as described
under INSTALLATION at least once every six
months, It should also be checked electrically to be
sure that the mho unit and the target and seal-in
unit will operate properly.

PERIODIC TESTING

The relay may be tested for pickup and maxi-~
mum torque angle calibration in place on the panel
through the use of the portable test box, (102L201),
test reactor, test resistor, and the relay test plug,.
The calibrated test resistor and test reactor are
used together to provide fixed impedance at angles
of 30 degrees and 60 degrees lag. The resistor
used alone provides an:impedance at zero degrees
and the reactor used alone provides an impedance
at an angle nearly 90 degrees lag. The relay pickup
can be determined at one of these angles and trans-
lated into the relay reach at the maximum torque
angle through the cosine of the angle relation pre-
viously explained. The maximum torque angle can
be checked by measuring equal impedances at two
angles equidistant from the expected angle of maxi-
mum torque, The connections for using the test box,
test reactor and resistor are shown in Fig. 7.

Tests of the operating characteristics of the
relay can be made by means of the connections
shown in Fig. 8B, In using this circuit, the relay
ohmic pickup at any phase angle can be determined
from the quotient of the voltage and pickup current
at this angle. In using the circuit of Fig. 7 the
ohmic characteristic is determined directly from
the fault impedance, Ry + jXF. In both cases the
ohms of the circuit will be phase-to-phase and
consequently twice the amount of impedance calcu-
lated as the relay setting under ADJUSTMENTS.

The polarity of the relay can be checked by

means of the circuit in Fig, 8A. With these con-

MHO Distance Relay Type CEY13A

If there is reason to believe that the jewel is
cracked or dirty.the screw assembly can be re-
moved - from the: bottom of the unit and examined :
under a microscope, or the. surface of the jewel.
explored with the point of a fine needle. When re-
placing a jewel, have the-top pivot engaged in the
shaft while screwing in the jewel screw. B

_All nuts and screws should be tight, with par-
ticular attentioniggi;i to the tap plugs.

" The felt éas_,ket on the cover should be Se‘cufely'
cemented in place in order to keep out dust.

.. The contact surfaces should be clean.

The nioving-contact backstops should be clean.
The backstops should be wiped clean at regular in-
tervals with a cloth moistened with carbon-tetra-

chl’oride» solution.

'MAINTENANCE

nections and with the restraint tap on 100 percent,
the mho unit contacts should remain open. If one
of the restraint taps is removed the contacts should
close. '

CLUTCH ADJUSTMENT

The clutch should slip at a torque corresponding
to approximately 5-7 grams applied at the contact
and normal to the contact arm. This is equivalent
to a pickup of 3 to 3.5 amps. at maximum torque
angle, rated voltage and zero restraint. I it is
found that this adjustment has been disturbed, it can
be restored by means of the steel collar at the
upper end of the shaft. Loosen the set screw in the
collar and rotate the collar through the number of
half turns necessary to obtain the correct pressure.
The set screw fits into a groove on the shaft which
explains the need for half-turn steps. -

Note that the clutch slip is limited by a pin on
the moving contact arm. The restraint voltage
supplied by the tapped transformer must be suffi-
cient to reset the clutch against the 6 gram clutch
pressure, Hence a 33 percent tap (9 ohm) setting
as previously noted will be about the limit of reach
which can be tolerated.

CONTACTS

The contact gap should be 0.020 inches. This
should be measured between moving ahd stationary
contact tips and should not include wipe of the
stationary contact.brush. There should be a 0.005
to 0.010 space between the stationary contact brush
and the felt pad.

Silver contacts should never be handled or
touched by bare hands, because a dampness on the
hands may cause the formation, on the contacts, of
silver salts which have high resistance.
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For fine silver contacts a flexible burnishing
tool should be used. This consists of a flexible
strip of metal with an etched-roughened surface
resembling in effect a superfine file, The polishing
action is so delicate yet it will clean off any cor-
rosion thoroughly and rapidly. Its flexibility in-
sures the cleaning of the actual points of contact.
Sometimes an ordinary file cannot reach the points
of contact because of the obstruction offered by
some relay part, but the flexible burnisher can be
drawn through the contacts while they are held
together, thus cleaning both simultaneously and at
the correct contact points.

The burnishing tools can be obtained from the
factory but if none is available the best substitute
is a sharp knife or a very fine file. The scratches
produced by these tools will be deeper than those
made by the burnishing tool and, therefore, the con-
tacts may deteriorate more rapidly.

Under no circumstances should emery or
crocus cloth be used to polish relay contacts. Par-
ticles of the abrasive may become imbedded in the
silver and prevent the contacts from functioning.

RENEWAL PARTS

‘ It is recommended that sufficient quantities of

renewal parts be carried in stock to enable the
prompt replacement of any that are worn, broken or
damaged. '

When ordering renewal parts, address the

10

nearest Sales Office of the General Electric Com-
pany, specify quantity required, name of part wanted1
and give complete nameplate data, including seria
number. If possible, give the General Electric
Company requisition number on which the relay was
furnished.

AJY
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MINNE

1Tt Dulum 55802........ 300 W. Superior St.
*t ¢ Minneapolis 55416 ... 1500 Lilac Drive So.
MISSOURI ;
*t Kansas City 64199, ... .. ... 911 Main St.
*t St. Louis 63101 ... ......1015 Locust St.
MONTANA

t Burte 59701 ... ... ... 103 N, Wyoming St.
NEBRASKA
*t Omaha 68102 . .......... 409 8. 17th St.
NEW JERSEY
1 Millburn 07041. . ... .. 25 E, Willow St.
NEW YORK

t t  Albany 12205. ... 15 Computer Drive, West
*t 1 Buffalo 14205 ..... .. 825 Delaware Ave.

* T $ x New York 10022 ...
Rochester 14604 . . . .
* Y t Syracuse 13208 ......

NORTH CAROLINA
* 1t Charlotte 28207 . ..
* Wilmington

. 641 Lexington Ave.
... B9 East Ave.
.. 3532 James St.

. 141 Providence Rd.

Reigelwood 28456 . . . . . P.0O.Box 188
OHIO
*1 Cincinnati 45206, , . . . ,2621 Victory Pkwy.
*t § Cleveland 44104 . .. . .. 1000 Lakeside Ave,

T Columbus 43228 . . .. .... 1110 Morse Rd.
{ Toledo 43606 ......... 3125 Douglas Rd.

t
t Youngstown 44507, . . . . 272 Indianola Ave.

LOUISIANA
¢ Baton Rouge 70814 . .. 10955 North Dual St.
e * New Orleans 70114 . .. .. 1115 DeArmas St.
MARYLAND
® * Baltimore 21230. ., . 920 E. Fort Ave.
MASSACHUSETTS

® * A (Boston) Medford 02155
. 3960 Mystic Valley Pkwy.

MICHIGAN
e * A (Detroit) Riverview. ... 18075 Krause Ave.
® Flint 48505 ... ... . 1506 E. Carpenter Rd.
MINNESOTA

® Duluth 55807 .50th Ave. W & StLouis Bay
© * Minneapolis 55430 . ... 2025 49th Ave.,N.

MISSOURI
e * Kansas City 64120. . ... 3525 Gardner Ave.
@ * St Louis 63110 ......... 1115 East Rd.
NEW JERSEY
® New Brunswick 08902 . .... 3 Lawrence St.
NEW MEXICO
@ Albuquerque 87109 .. . 4420 McLeod Rd. NE
NEW YORK '

e Albany 12205 . .« ... . 1097 Central Ave.
© * (Buffalo) Tonawanda 14150 . . 175 Milens Rd.
@ (Long lsland) Old Bethpage 11804
. . 183 Bethpage-Sweet Hollow Rd.
L] (New York Cxty) North Bergen,N.J, 07012
...... 8001 Tonnelle Ave.
* (New York Cny) Cluwn, N.J. 07012
.. . 9 Brighton Rd.
* o Schenectady 12305 e 1 River Rd.
® Syracuse 13208, 1015 E. Hiawatha Blvd.

NORTH CAROLINA

® » Charlotte 28208 . . ... ... 2328 Thrift Rd.
OHIO

® Akron (Canton) 44720

..... ... ... 7900 Whipple Ave. N, W.

LA Cinclnnatl 45202........444 West 3rd St.

@ * A Cleveland 44125 . ... 4477 East 49th St.

® Columbus 43229 ... . . 8660 Huntley Rd,

" ®* Toledo 43605 ......,..405 Dearborn Ave.

® Youngstown 44507, .. .272 E. Indianola Ave.

GENERAL ELECTRIC SERVICE SHOPS

These GE Service Shops will repair, re- ises.
condition, and rebuild your electric apparatus. The facilities are available
day and night, seven days a week, for work in the shops or on your prem-

and othar services, throughout

, call your nearest Installation & Ser-

OKLAHOMA
=t Oklahoma City 73106.
1 Tulsa 74105. .

. 2000 Classen Blva.
P. 0. Box 76486, Southside Sta.

OREGON

1 Eugene 97401. .......... 1170 Pearl St.

*t § Portland 97210, ...... 2928 NW 28th Ave.
PENNSYLVANIA

Allentown 18102 . . . . ... 1444 Hamilton St.
*+ 1 Philadelphia 19102 . . . 3 Penn Center Plaza
*t Pittsburgh 15222 . .. . 300 6th Avenue Bldg.

SOUTH CAROLINA
t t Columbia 29204 . .
1 Greenville 29807. .

. 2700 Middleburg Dr.
41 No. Pleasantburg Dr.

TENNESSEE
*t Chattanooga 37411

« ... 5800 Bldg, Eastgate Center
S AP Memphu 38130, . 3385 Airways Blvd.

TEXAS
A Amarillo 79101 ...........303 Polk 8t.
*t $ Beaumont 77704 ........1385 Calder Ave
* t Corpus Christi 78401, . 205 N. Chaparral 8t.
*t Dallas 75222 . ... 8101 Stemmons Freeway
»t El Paso 79945 .......... 215 N, Stanton
T Fort Worth 76102 . . . . . .408 W, Seventh 8t.
* t t Houston 77027 . . 4219 Richmond Ave.
t San Antonfo 78204........434 8. Main St.
UTAH
T Salt Lake City 84111 . . 431 S. Third East St.
VIRGINIA
* t Newport News 23601 ...... 311 Main 8t.

1 Richmond 23230. ... 1508 Willow Lawn Dr.

1 Roanoke 24015. . .. . 2018 Colonial Ave.
WASHINGTON
*t t Seattle 98188

... 112 Andover Park East, Tukwila
i Spokane 99202 . ...... E. 1805 Trent Ave.

WEST VIRGINIA

» Charleston 25328 . .306 MacCorkle Ave., SE
WISCONSIN -
- Appleton 54911, ., . 3003 West College Dr.

t+ § Milwaukee 53202 .. ... 615 E. Michigan St.

Latest factory methods and genuine GE renewal parts are used to
maintain performance of your equipment.
services, contact your nearest service shop or sales office.

For full tnformation about these

OKLAHOMA

® Tulsa 74145...... 5220 S. 100th East Ave.
OREGON

© Eugene 97402 ..,.,....... 570 Wilson St.

¢ * Portland 97210

PENNSYLVANIA
® Allentown 18103 . 668 E. Highland St.
* (Delaware Valley)Cherry Hill, N.J., 08034
790 E. '\Iarl(on Pike
° Jchnstown 15502 e 1 Oak St.
® Philadelphia 19124 . . . 1040 East Erie Ave,
* (Pittsburgh) Waat Mtﬂlin 15122
........... 4930 Buttermilk Hollow Rd.
.54 N, Harrison St.

SOUTH CAROLINA
® (Charlesmn) No. Charleston 29401
. 2490 Debonair St.

TEN’NESSEE
Knoxville 37914
. . 2621 Governor John Sevier Hwy,
° Memph\s 38107 . 708 North Main St.

® Beaumont 77705 .. ... 1490 W, Cardinal Dr.
® Corpus Christi 78401 ., . ... 115 Waco St.
* Dallas 75235 ..........3202 Manor Way
® .Houston 77038 ., . .5534 Harvey Wilson Dr.
.
L]

Houston 77036 , . ....... 6916 Harwin Dr.

Midland 79701 . . ... .. 704 S.Johnston 8t.
UTAH
® * Salt Lake City 84110, .. 301 8, Tth West St.
VIRGINIA
e * Richmond 23224 . ...... 1403 Ingram Ave.

® Roanoke 24013 . ., 1004 River Ave.,SE

WASHINGTON
@ * Seattle 98134 .. ... 3422 First Ave., South
® Spokane 99211 . . ... .. E.4323 Mission St.

WEST VIRGINIA
@ * Charleston 25328 .

WISCONSIN

o (Appleton) Menasha 54910 . . 1725 Raclne 8t.
o Milwaukee 53207 . .. 235 W.Oklahoma Ave.

.306 MacCorkle Ave. , SE

[W Electrical/Mechanical Service Shop * Instrumentation Shop & Special Manufacturing ShopJ

o54 GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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