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for the protection or control of equipment
on systems where frequency may vary

= protection of local generators in industrial plants from severe overload when
the power company system tie is disconnected :

* for sounding alarm upon crifical change in frequency .

¢ load-shedding: Selective dropping of load when it becomes necessary io
automatically disconnect definite blocks of load or sectionalize the trans-
mission system after frequency drops below a predetermined value. Several
relays can be used with different underfrequency setlings, on different time

" seftings, to shed blocks of load progressively, with continued frequency drop.
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] construction

frequency setting rheostat (adjustable)

60-50 or 50-42 cycles for under-frequency relays.
60-70 cycles for overdrequency relay.

CF-1 relays can readily be set within ¥ cycle intervals
which are marked on the calibrated acale of the rheostat,

mounting frame

Solid aluminum die-cast frame assures accurate and per-
manent alignment of all components.

time seiting dial-

Inverse time delay.. Continnously adjustable from number
1 to number 10 lever position (see curves pages 4 to 6).

movihg co'nta;c:t

Made of silver and clamped fo the insulated section of the
disc shaft. Electrical connection is made through the spiral
conirol spring from the moving contact to the spring ad-
juster frame, then to the relay terminal. T

- stationary contact

Algo of silverx, with sufficient spring wipe to assure positive
contact, Vernier set screw controls contact follow.

internal wiring « front view
standard relay

aver or under frequency

with variable time delay: spst contacts
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for under or over frequency protection
of synchronous machines

induction disc element

Has potential windings on upper and lower poles. Lower .

pole has capacitor in series with winding, upper pole does
not. See Moperation.”

I chassis

Single-bar chassis construction _'ﬁermi_tq ‘maximum acces-
sibility to relay operating unit for maintenance and sefting.

Indicating Cogiééior Swilth'f(ICS) |

fig. 3

ICS coil (a]' Two taps on front of rélay below ICS unit
permit connection for either 0.2 (left) or 2.0 (nght) amp
d-¢ minimum pickup.

armature (b): When coil is enei'gized above pickup
setting, contacts close o relieve main relay contact from
carrying heavy trip current. During operation, two fingers
on the armature deflect a spring located on front of switch
allowing the operation indicator target (¢} to drop. Drop-
out is 650 of pickup sefting. See page 7, “trip circuit data.”’

frequency relays
type CF-1
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] operation

under-frequency relay: So designed that at normal frequency
{60 cycles) the upper pole current leads the lower pole current
and the two out-of-phase fluxes thus produced act to produce
contact opening torque on the disc.

When the frequency drops, the phase angle of the lower pole
circuit becomes more leading, until at the fxequency_sel-hng of
the relay the lower pole current beging {0 lead the upper pole
current and the relay torque is reversed to the tnppi.ng du'echon

The lower the ﬁequency, the greater the phase angle d.xsplnce-
ment and hence the faster the relay trips.

An adjustable resistor in the upper pole c:.rcmt 15 ptowded to set
the tripping irequency L S

The frequency at w]nch the relay conta.cts close and open is
essentially constant. For enmple auppose the 60-cyc1e under-
frequency relay is set to ¢lope its contacts af 59 cycles The CF-1
moving contact will start to ‘move away f:rom the back stop, -or
back contact at 59.1 fo. 582 cydles but ‘will ot tloss it the
frequency drops to 59 cycles or below.: &ls6; when the frgquency
rises above the 59 cycle setting,. the “front contact opend but the .
moving. contact-will not #éach: the' back! stop (or - close ‘the ‘back
contact circiit) until the &eq—uency rises to 59.1 or 59:2 Gycles.
The above irequency difference of 0.1 to 0.2 eycléa ig based on a
#10 or maximuri Himé setting. I a Iower time delay sethng is
used, the frequency difference required between opening of the
back contact &nd closing of the front.contact is less and decreases
as the magmh.lde of*the tune delay- decreases

over-!requency xelay: QOperates’ s:m.ﬂar]y, ie. upon mcreaae
of frequency.to- wzthm 0.1 or0.2 cycles of the rela.y Aetting, the
moving contact “#ovés toward the front closmg contact but will
net close until the frequency seiting is reached.

The disc rofation of under-frequency ahd over-irequency relays
isin the same direction. Where operation on both under{requency
and over-frequency is desired, two relays are requ.u-ed one for
each.

special relays

over or under frequency _
with variable time delay: dpst contacts
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Curves on page 6 show the insensitivity of CF-1 relays
to wide voltage variations from standard voltage
rafings.

This feature permits close coordination between steps
in dropping blocks of load during “load shedding.”
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over frequency relays

iripﬁing hme inseconds
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fig. 12

tripping time in seconds

change in frequency above relay setting.-"
(cycles per second) . .
fig. 11

Factory adjustment of the CF-1 main contact provides
contact follow on the stationary contact.

Where quick opening contact operation is desired,
this contact follow can be eliminated by fightening
the small set screw on the stationary contact assembly
until the contact rivet rests solidly against the in-
sulated backstop. ' '

Contact opening time with no follow is 3 to 6 cycles.
on a 60 cycle base,




under frequency relays

trip frequency vs voltage variation
{nominal rating, 120 volis)
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over frequency relays
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frequency relays
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CF'-1 relay for under or over frequency protection
station bus
2 et T 2
3 » 3
impedance
52 box
11
1 2 3 neg device numbher chari
81 frequency relay, CF-1
52 power cireuit breaker
52q . ‘ 52a brenker auriliary contact
= E2TC breaker trip coil
d-c irip bus ' ICS -Indieating Contactor Switch
° LT fuse
fig, 17
order by style number
type contacts Indicatiﬁg volts, a-¢ | range, cycles Flexitest wired
Contactor Switch unjversal case as
*'ICS unit™ per:
relay casge
style no. m size +
CF-1  |spstce 0.2/2.0 120 under-frequency, 50-42 1878 782 Fra1 fig. 4
under-frequency, 60-50 1876 165
over-frequency, 60-70 1876 164
Abave styles for standard CF-1 relays only. Special relayu {see fig, 5 and 6, + Fox mounﬁnﬁ on panels thicker than 3/16” exter two items on order for:
page 3} available. Negofiate with Westinghouse. {1) Standard style relay;
H Style number includes external impedance box, {2) Hardware necessary fo mount on........ inch thick panel.
burden data at 120 volts, 60 cycles trip circuit data _
setting volt amperes | watts lagging, vars ICS tap: [rating in amps, d-c resistance |drop-out
) amps ——— in chms
comtinuous | one second
51 cycles 13.4 11.2 T.4
85 cycles 158.7 125 9.7 0.2 I 0.4 115 I 6.5 I 65% of
59 cycles 17.2 12.8 11.4 2.0 a2 a8.c 0.15 pick-up
" 761 eyclen 200 179 a1 .
G5 cyclen 21.7 18.6 112 contact ratings
€9 cycles 23.0 18.0 12.9 a 1t . tacts will
. i . ~c voltage | amperes main contacts will:
continuous rating of relay coil: 132 volts, 50-60 cycles control
. open ¢lose carry for one second
128 0.2 30.0 2.25
250 0.1 30.0 2.25
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case. case dimensions {inches) panel cutout dimensions {inches) front view terminal and
type mounting hardware
front view - [ gide view semi-flush [ projection
Flexitest universal cases
21% semi-flush mounting
| o
__-[:;—;7%—‘—: 22 3/16" panels
o s e — punel
4% T — 190-32 screw
2 h l 4% :
0 : C ¥ <
K I ] ) '
e 1] o .|7 » - ' .
. =i A lAr]. __ projection mounting
A RN A '3/16" pariels’
] B R ‘panel
P “epocer for thin panel
. — %-mscraw(forl'

‘ : A - R E | thick poneiuse
R - : i use f£-18 stud -
. . - ! Rl 190-32 scréw
M i {for thick panel
_ P use J90-32
s wid ) & stud)
external impedance box
7 : : . :
€™ 8{- Vs - 190-32 screws - a g
. 2 : 0
1@ - @/ @" @ L-Laia &
¢l ’ L4
E 21* . 3/16" to 2-1/2" panels
. z . -
o & i [~ pone!
-]
© @ | ¢ £ 19 stud
—7
B 758 " 18 nut
15 19032
5% - S T Tt nut
. t | max ' j_ i
| 5 , o : _ } 190-32
i 2 . | . . Tl stud
F = , = r‘-‘L-__
L -190-32
. - . ' N T nul
weights and domestic shipping carton further information:
dimensions - - ] o
o : - prices price list 41020 ‘
- . § weight,-1b. d ti ippi £ . . : . .
R W“i:'? ﬁuh: ~ df::;_'ls:g:::’fgéﬂg:ar on Flexitest case -descriptive bulletin 41075
wower | net i -
. . e qpp - g - - instructions instruction leaflet 41-501.1
relay | I ¥ : .
; .24 i2x12 20 -
X external reacior s x 12l x20)6 renewal parts  renewal parts data 41-292
j ’ inquiries nearest Westinghouse sales office

. Westinghouse Electric Coxporation B
-+ relay dept: meter division « Newark plant « Newark, N. J.
. printed mUBA R




