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DmECTIONAL G~OVNDRILAYS . 

TY'PES CFCPI1A. CFCP12A, CFCP13A &CFCP14A 

Th.ese relays are directional ground relays for polarization from a current 
transformer In tbe power transformer neutral. The pick-up of each relay Is ad
Justable over a range, depending on the rating, by means of a calibrating spring. 

The Type CFCPIIA relay has slngle-throw, single clrcu,lt.-closlng contacts. 
The Type CFCP12A relay has single circuit"closing and single circuit-opening 
c.ontacts. Internal connections for the two types are in Fig. 3. 

, 
The Type CFCP13A relay has two cirCUit-closing and single circult-open1ng 

contacts. In.ternal connections are shown in Fig. 9. . 

The Type CFCP14A relay has two electrically separate circuit-clOSing con
tacts. Internal connections are shown in Fig. 10. 

The outline and panel drilling dimensions for the above,types are shown in 
Fig. 1 for models in the drawout case, and in Fig. 2 for models in the universal 
case. · 

When mounted in the drawout case, the circuit-opening contacts of the Type 
CFCP12A and CFCP13A relays have short-circuiting bars like those described 
below for the current circuits. If the shorting bar is not deSired, it is easiJy 
removed by removing one screw. 

These instructions are intended to assist in installing and testing the relays~ 
If further information is desired, please refer to the nearest office of the General 
Electric Company. 

DRAWOUT CASE 

This instruction book is written to cover the above typ~ relays mounted in the 
draw01.lt case. The drawout cases are made in three major '~lzes each of which has 
studs tor external connections at both ends or at the bottom only. These are re~ 
spectively referred to as "double-end" and "single-enel" casas. In either construc
tion, tbe electrical connections between the relay units and the case are made 
through stationary molded inner and outer blockS between which nests a removable 
connecting plug which completes the circuits. The outer block attached to the case 
has the studs for external connections and the inner block has terminals for the 
internal connections. 

The above type relays are mounted in small size single-end case. 

The relay mechanism is mounted in tile steel framework called the cradle and 
is a complete unit with all leads being terminated at the inner block. This cradle 

Thes'e instructions do not purport to cover all details or variations in equip
ment 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 pur
chaser's purposes, the matter should be referred to the General Electric Com-
pany. . 
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is held firmly in the case with a latch at both top and bottom and by a guide pin at 
the back of the case. 'The connecting plug, besides making the electrical con
nections between the respective blocks of the cradle and case, also locks the latch 
in place. The cover, which is drawn to the cradle by thumbscrews, holds the con
necting plug in place. 

To draw out the cradle, the cover must first be removed. Then, the connecting 
plug can be drawn out. In so doing, the trip circuit is first opened, then the current 
transformer circuits 'are shorted, and finally the voltage circuits are opened. Mter 
the plug has been removed, the latch can be released and the cradle easUy drawn 
out. To replace the cradle, the reverse order is followed. 

NOTE: Care must be taken to insert the connecting plug "lowly on relays 
that have contacts which are closed when de-energized but open under normal 
operating conditions.' 

A separate testing plug can be inserted in place of the c ·nnecting 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 cradle can be drawn out and replaced by another' 
which has been teste4 in the laboratory. 

INSTALLATION 

The relay should be installed in a location which is c_ean and dry, free from 
excessive vibration, and well ligbted to facilitate inspection and testing. It should . 
be mounted on a vertical surface by means of the mounting studs or screws. Con
nect one of these stu4s or screws to ground with a conductor equivalent to No. 12 
B &8 gauge copper w~e, or larger. 

The outline and panel drilling dimensions are shown on F gs. 1 and 2. The 
internal connections are shown in Fig. 3. A typical external wiring diagram is 
shown on Figs. 5 and,6; for corresponding current and contact circuits refer to 
internal connections. . 

Before the relaY,is placed in service be certain to inspect the moving parts 
for any evidence of damage in shipment. The movement should be very free and 
the spring should promptly return the contact arm when it is displaced manually 
from its de-energized pOSition. 

·Contact Ratings 

Tbe current-closing rating of the contacts is 30 amperes for voltages not 
exceeding 250 volts .. The current-carrying ratings are limited by the two diffe
rent ratings of target and holding coils as. indicated in the following table: - . 

Function 1 Amp. (0.25 Ohm) 0.2 Amp. (7 Ohm) 
Tar. & Hold. Coil Tar. & Hold. Coil 

Tripping Duty 30 5 
Carry Continuously 2.5 0.5 
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The 00 2 -ampere coll Is for use with trip coils that operate on currents rang
ing from 0 0 2 up to 1.0 ampere at the minimum control voltage. If this caUls used 
with trip coils that take 1.0 ampere or more~ there Is a possibility that the 7 ohms 
resistance will reduce the current to so Iowa value that the breaker will not be ' 
trippedo This coil can safely carry currents as high as 5 amperes. 

The 1.0-ampere coil should be used with trip coils thattake 1.0 ampere or 
more at the minimum control voltage~ provided the current does not exceed 30 
amperes at the maximum control voltage. If the current exceeds 30 amperes, 
an auxiliary relay must be used to control the trip coil circuit, the connections 
being such that the current does not pass through the contacts or the target and 
holding coU of the protective relay. 

When it is desirable to adopt one type of relay as standard to be used anywhere 
on a system relays with the loO-ampere coil should be choseno These relays 
should also be used when it is impossible to obtain trip coil data, but attention is 
called to the fact that the target may not operate if used with trip coUs taking less 
than 1.0 ampere. 

Installation Tests 

Upon installing the relay, it is necessary to know (1) that the currents go to 
the proper relay terminals~ and (2) that none of the current coils are open
circuited. 

Test (1) should be made, 11 possible by introducing a single-phase current In 
one phase of the primary circuits in such a way that current flows through bothi 
the transformer neutral current transformer and one of the Une current trans
formers. If this cannot be done, a careful wiring check must suffice. 

Test (2) can be checked by means of testing diagram (Fig. 7). Polarity and 
minimum operating currents may be checked also by means of the same testing 
circuit. 

OPERATION 

These relays are induction-cylinder devices for alternating current circuits. 
The principle by which torque is developed is the same as that employed in an 
induction-disk relay with a watt-hour meter element, though in arrangement of 
parts they ,are more like split-phase induction motors. 

The stator has eight laminated magnetic poles projecting inward and arranged 
symmetrically around a central magnetic core. All poles are fitted with current 
coils 0 In the annular air gap between the poles and central core is the cylindrical 
part of the cup-Uke aluminum rotor, which turns freely in the air gaP. The cen
tral core is fixed to the stator frame; the rotor alone turns. 

This construction provides higher torque and lower rotor inertia than the 
induction-disk construction, making these relays faster and more sensitive. 

They are well suited as units for carrier -current pilot relay equipments and 
similar uses. When one of these relays is used in conjunction with an overcurrent 
relay, and when the overcurrent relay can close its contacts during a fault in the 
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non "protected direction, direetional control of the overcurrent relay should be 
provid.ed if the direction of power can change whUe the overcurrent relay CO:Q-. 
tacts are still closed. If the normally closed eontact of the direetiOJlal relay is 
being used, direetional control should be provided even though there Is no P9wer . 
reversal since sufficient energy can be stored in one· contact to close tbeottler 
contact when the fault is removed. If the normally closed contact is:not being 
used, direetional control may be avoided (1 f no power reversal is possible) by 
removing the normally closed contact and reversing it so as to provide a solid 
stop. 

To reverse the normally closed contact, remove the contact bar el and clamp
Ing ring as a complete unit after loosening the screws at the front of the contact· . 
block. Remove the clamping ring from the contact barrel and plaee it in the contact 
block with the flange against the inner side of the block. Then screw barrel Into . 
the clamping ring with the back end toward the movable contact arm. Tighten 
screws at the front of the contact block. 

Operating ClJ,aracteristics 

The time-current curve characteristic is shown on Fig. 8. 

Burdens 
Current Coil Burdens at 5 Amperes and 

Rated Frequency 
Relay Current Range Freq. Watts Volt-

: in Amps. amperes 
CFCPI1A & 0.5-2 60 20 52 A 
CFCP12A 20 21 B 

25 13 26 A 
13 13.4 B 

1-4 60 5 13 A 
5 5.25 B 

25 3.25 6.5 >~} 
3.25 3.35 B 

2-8 60 1.15 
t211~1 1.15 

25 .75 1.5 ~A 
.75 .'77 B 

Burden of operating coils 
Burden of current polarizing coil. 

AD1USTMENT AND CARE 

The relay was properly adjusted at the factory to obtain the desired charac
teristics, and it is advisable not to disturb these adjustments. If for any reason, 
the adjustments have to be disturbed~ the following points should be observed 
when restoring them. 

Assembly of Elements 

After disconnecting the leads and removing unit intact with its mounting plate, 
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the 1"0tOl"S may be removed as follows (be sure to tag the leads so that they may be 
reconnected to the proper terminals): . 

Remove the top (flat head) screw holding the unit to the mounting plate. Then 
avoiding any disturbance to the top bearing plate, remove the entire top structure 
from the stator assembly by removal of the four corner screws. This will give 
access to the cup and stator assembly. In this way all parts will again be aligned 
by the pins when replaced. . , 

Use care in handling the rotor while it is out of the relay and see that the 
air gap and rotor are kept clean. . . 

In reassembly p the rotor will go into the air gap easily without forcing if 
the parts are held in proper alignment. 

Bearings 

The lower jewel bearing should be screwed all the way in until Us bead 
engages the end of the threaded core. The upper bearing should be adjusted to 
allow about 1/64" ~nd play of the shaft. 

Press down on the contact arm near the shaft to check the clearness be
tween the iron co:r:e and the inside of the rotor cup and thus depress the sprlnf
mounted jewel until the cup strikes the iron--the shaft should move about 1/64'. 

Examination under a microscope is preferable when checking the lower 
jewel for fracture~. However, if a microscope is not available, satisfactory 
results generally can be obtained by exploring the jewel surface with a fine 
needle. 

Contacts 

If the contacts become dirty or pitted slightly they should be cleaned by 
scraping the surfaces lightly with a sharp knife or by using a fine, clean file. 
Under no circumstances should emery or crocus cloth be used on fine-silver 
relay contacts. Finish by wiping the contacts with a clean cloth and avoid 
touching them wit~ the fingers. Contacts cleaned in this manner will remain 
in good condition for many months under ordinary conditions of service. 

The contacts of the relay (Fi~. 4) are specially constructed to suppress 
bouncing. The stationary contact G) is mounted on a flat spiral spring (F) 
backed up by a thin diaphragm (C . These are both mounted in a slightly in
clined tube (A). A stainless steel ball (B) is placed in the tube before the 
diaphragm is assembled. When the moving contact hits the stationary con-. 
tact, the energy of the former is imparted to the latter and thence to the 
ball, which is free to roll up the inclined tube. Thus, the moving contact 
comes to· rest with substantially no rebound or vibration. To change the 
stationary contact brush, remove the contact barrel and sleeve as a complet.:! 
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unit after loosening the screw at the front of the contact block. Unscrew the 
cap (E). ,The contact and its flat spiral mounting spring may then be re
moved. 

The contact gap may be adjusted by loosening slightly the same screw at 
the front of the contact block. The screw should be loose enough only to allow 
the contact barrel to rotate in its sleeve. 

The stop screw fastened with a locknut should hold the moving contact 
arm in a neutral position, i.e.~ with it pointing directly forward., Then bring 
the stationary contact up until it just touches the moving contact by rotating 
the conta~t, barrel. Next, back it away 2/3 turn to obtain approximately 0.020" 
contact gap. Last, tighten the screw which secures the barrel. 

The moving contact brush may be removed by loosening the screw which 
secures it 'to the contact arm and sliding it from under the screw head. 

Holding Colls 

The location of ed.ch ho!d.b:g coil may be adjusted by loosening the mount
ing screw and sliding the coil either to the left or right in a gr,ove provided 
for that purpose. The holding coils are located at the factory so that there is 
a gap of about 0.050" between the pole " eces and the armature. A gap of 
0.040" is equivalent to 1-1/4 turns of the contact barrel. The holding coil 
gap must be adjusted appreciably below 0.040". 

TESTING 

Laboratory 

In addition to the tests mentioned under ''INSTALLATION T~STS", bme 
tests may be desired. Becauc;e of the speed of the relay, mechan1cal timers 
are unsatisfactory, and it is necessary to use an oscillograph or an elec
tronic timer. 

Upon leaving the factory, the relay is adjusted to cloc;e its contacts at 
the low point of the pick-up range unless otherwise requested. 

Readjustment of the pick-up to another value within its pick-up range can 
be obtained readily by turning the upper spring adjusting ring. This can be 
accomplished after loosening the hexagonal head-locking screw at the top of 
the relay. The spring adjusting ring must be locked after the proper pick-up 
is obtained. 

The clutch is adjusted at the factory to slip at approximately 10 amperes. 
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This adjustment Is varied by means of the threaded sleeve witb screw driver 
slot located on the right -hand side of the moving contact arm near the shaft. 

Periodic Testing , 

An operation test and inspection of the relay at least once every six 
months Is recommended. Regarding tests, it Is believed that a check of the 
minimum operating current is sufficient. 

RENEWAL PARTS 

When ordering renewal parts describe the part in detall and give the 
model number and rating of the relay as they appear on the nameplate. 
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