
INSTRUCTIONS 

R. MORTON 8-6 5 

UNDER FREQUENCY RELAYS 

TYPES: CFF15A 
CFF15B 
CFFl5C 
CFFl5E 

. ','\, .. 

. ,. ,:GEI·;9?·~+~~;:'. . ........ , .... '. 

. In:s,ert.B:dbk1 et-GEI -30916 

. '.<: ... -~/ . .';:".; .... ~ :\: .. ~}:~:". ;~:.,~:;\~?:~;~.: 

POWER SYSTEMS MANAGEMENT DEPARTMENT 

GENERAL ELECTRIC 
PHILADElPHIA, PA. 



,r, .• , 

:' .. ':" ~',:, , .. ,:, ,,-

TARGET AND 
SEAL-IN UNIT 

RESISTOR 
FOR PICK-UP 
ADJUSTMENT--

CONTROL-____ 
SPRING 

GEI-68712 

. " 

" .. ,; 

" , " .. : ,/ 

.;.~~~-RESlDUAL··i .') 
SCREW 

~'-----:-~-B 

==~--~~.CONTROL 
SPRING 
ADJUSTING 
RING' 

~~----,~'- C L UTe H 
SCREW 

FIG. 1 (8024922) TYPE CFF15A RELAY (3/4 FRONT VIEW) 

2 

() 



GEI-68712 

UNDERFREQUENCY RELAYS 
TYPES CFF15A, CFF15B, 

CFF15C, CFF15E 

INTRODUCTION. 

The type CFF15A, 158, and 15E are slmilar to the CFF12A relays. The typeCFF15C is similar to the 
CFF12C, that is both have AC auxiliary circuits for use where DC is not available .. Theinstru'ctions for 
the CFF12A and CFF12C relays are covered by the included book GEI-30916.:' The 'cbriibinaHon of the two books" .. , 
supply the instructions for the subjec.t..relays .. , .,; .... ' ..... 

The basic difference between the type CFF12 and CFF15 is in the length of,time delay. supplied '.by.' .' 
auxiliary telephonerE\lays. The,CFF12 re-lays,prpvide':for a 6 cycle timedelay···(60 cycle basis}via one·· 
telephone relay," The CFF15 relays by tne'use·of twa:'tel'ephone relays provide': for 'a 21. c,Yc'lie'tiriie delay .. ' 

":,:1'"" 

(<""'~ Fig~'Lshows·the two relays called A and B.' '. -:" . ' •. ' . 
\. y 

With respect to the controls for cal i brating the cup uni t for the desi red·operati hg frequency, all the 
relays use adjustable resistors. Some of the .CFF15's use. only one slide band type of resistor, others use 
s 1 ide band resistors in combi nation wi tha rheostat> These differences are shown in thei I" internal 
connection diayrams. Fig. 1 ~howsthe relay with 'the· slide band resistor. 

In order to provide for the rated adjustable frequency range in the models CFF15B3 and up, CFF15C2 
and up and the CFF15E relays, a. fi xed resi s tor of 3700 ohms' with a tap at 1200 ohms is added to the ci rcuH 
to provi de the necessary addi tiona 1 resistance to reach the lower end of the frequency range. 

CONNECTIONS 

Fig. 2 shows the internal connection diagram for the CFF15A relays. The model CFF15A1A uses a slide 
band resistor; the models CFF15A2 and up u~e a rheostat 

The i nterna 1 connecti on di agram for the other types' of the CFF15 relays and the means to control the 
calibration are shown in the following tabulation: 

I FIG. MODEL . . CONTROL' OF CALIBRATION 

I 2 CFF15Al and, A2 (AI) ·1400SB - (A2) 5000 R 
I 3 CFF15Bl andB2 250 Rand 1400 SB 
! 4 CFF15B3 and up 250'R, 1400 S8 and 3700 FT 
! 5 CFFI5C1 250 Rand 1400 S8 1 

6 CFF15C2 1500 Rand 3700 FT , 

I 
7 CFF15C3 and up 1500 Rand 3700 FT plus Zener* 
8 CFF15El and up 1500. Rand 3700 FT 

R = Rheostat, SB = slide band"FT = fixed resistor with tap 

Fi gs. 9 and 10 show typi ca 1 externa.l connecti on di agrams for the types CFF15A and 15C. 

*' The use of the zener in thi s model provi des for a fl titter frequency vs. voltage characteri s ti c. 
Instructions for obtaining this type of ~haracteristic is as follows: 

1. Make a preliminary setting of the calibration after a 15 minute warm-up at rated voltage and 
frequency. 

2. Permit the relay to self-heat for at least 1 hour. Then set the calibration at the required 
frequency at rated voltage. 

3. Reduce the supply to 60 volts and by control spring adjustment, set the operating value near the 
115 volt setting. Then check the operating values from 60 to 120 volts to determine the operation 
frequency vs. voltage characteristic. 

These instructions do nof 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 maHer should 
be referred to the General Electric Company. 
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4. 8y control spring and rheostat adjustment, a characteristic should be obtainable whose change in " 
operating value from any voltage between 50 to 120 \:'Ii 11 be between +.05 to - .• io Hz .• 

PRECAUTIONARY NOTE: ' ' 
SINCE THE SHAPE OF THE VOLTAGE CHARACTERISTIC IS NOW UNDER THE CONTROL OF TH"E ZINERS AS WELLASTHE, 

CONTROL SPRING, ANY NEW FREQUENCY SETTINGS WILL REQUIRE A RECHECK OF THE CHARACTE.RISTIC AND POSSIBLE 
'MODIFICATION bF THE CONTROL SPRING ADJUSTMENT. " , , "-,,' " 

'::.1 

AUXILIARY CIRCUIT OPERATION 

Th,e,CFF15's,~mploy two auxnary telephone relays call,ed "A" and "8". 

'The function' of relay "A" is' to'supplY a'plckup time d~lay i,'nthe ~rdero.f f) :cy,cles. 

.i. " 

Relay "8" provides a dropout t1m~ delay in the order of 15 cycles. 

Hie combination of the twoprovides fo!" the 21 cycle delay. . ': ... , .. , 

Under normal conditions, the right contact of the CFF relay is closed, which will energize "8". When 
theunderfrequency conditions occur, the CFF will open its right contact starting "8" to dropout and 
closing its left contact to energize relay "A"(when "8" ultimately drops out). Thepickup, of "A" energize,;; : 
the trip coil circuit. ," , '" ". 

To modify the total time, adjustments should be made on relay "8" since it contributes the,major por­
tion of the time. The time may be altered by adjusting the residual screw that projects through it~ 
armature. The screw must project through the armature by at least 0.003" in anyfinal setting for the 
purpose of preventlng it from holding up on residual magnetism. 
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FIG. 2 (459A256-0) Internal Connections Diagram For The CFF15A Relay (Front View) 
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FIG. 3 (0195A9124-1) 
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FIG. 4 (0203A8668-o) Internal Connections Diagram For The CFF158 (Form 3 & up) Relays (Front View) 
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F LG. 5 (0203A8503-2) Internal (o'nnecti ons Di agram-For The CFFl5C (form 1 only) Relay (Front Vi ew) 
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FIG. 6 (0203A8683-1) Internal Connecitons Diagram For The CFF15C (form 2 only) Relay (Front View) 
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FIG. 7 (020~A2499-0) IriternaJ Connections Diagram For The CFF15C (form 3 &' up) R~lays:(Frorit View) 
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FIG. 8 (0208A2328~) Internal Connections Diagram For The CFF15C Relay (Front View) 
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FIG. 9 (0208A5512-0) External Connections Diagram For The CFF15A Relay 
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FIG. 10 (0208A5513-0) External Connections Diagram For The CFF15C Relay 
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