— " I.L. Hell-1702
(Advance Infornation)

CAUTION: Before placing relay in service remove all blockling.

REFERENCE DRAWIEGS

. Internal Schenatic 5534324
Outline and Drilling 57-D-7902 °

CONSTHUSTION

§pced telephons releys (R and L).
Slow-pjch-up tslephone relay (Y)¢

Slow drop-out tclephone type relsy (X).
Dircctional elem=nts,

Neon lamp assemblies,
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QPERATION

The relay determines whether the ineomdng voltago lage or leads the
LA
D20 | CLOSED

bus voltage when the two voltages are 90° amarty

Referring to Figure 1, the groltage

of the bus is assumed to be fixed,qthd //(//4%W&\\\\

: DIL
voltage of the inceming machine . DIR CLOSED CLOSED

will rotate clockwlise if the incomin
machine frequency is too low,W%or counter- \\\\\{ ﬂﬁ/////

clockwise if the incomingymachine frequency

The Directiongl elemcnt D1 has zero torque when the incorﬁvg and

bus voltages ére, ifphase, and contact DI1L (rignt htnd) is closed vhen the

Conversely D1R is clescd when the 1ncoming voltags leads Ly any asgle bebwoen

0 and 180 degrees. e



The D2 elemsni is so adjusted that D20 is closed when ths incoming

voltage lags by 90° to 270°, and D2 is closcd when the incoming voltage loads

or lags by 90° or less.

Agsuning nowv that the incoming machine is munning slow, gndgthat at

the beginning of a slip cycle beth veltages ldie along the lins OApthe

oparation through a cemplete slip cycle is as fellows,

1
1

i___.

Y
[N
Lad

t
i

- "I' —— —
DIL TL R DIR R
5
D.C. SCHEMATIC
FIG, 2

BUS

SPEEY) SWITCH

L SN
gy

D2

Refor o Plg. 2.

COMMON

CONTACTS -




Starting off with both voltages along OA, D20 is closed and
divectional element D1 produces zero torqQue. The lncoming machine voltags
rotates clockulsc end closes D1L, D20 rowmzins closed.

When the incoming machine voltages passes (clockwise) th€ ldne OC,
D2U is closed and energizes the X relay.

When the incoming maéhinc voltagse lies along the linag 03, the
directional element (D1) produces zero torque again, and, “as the incoming
voltage pregresses farther clockwlsc, DIR is closed,

When the incoming muchine voltage passes (clodlswiss) the lino OD,
D20 1s closed and D2U opened, but X relay remainsiclescd by a contact of X
across DU, A circuit to the ®raisc® controly términal of the governor motor
is completed. The "raise® Neon lamp 1s al$e encrgized., The "raise®™ signal
will be giventumil relay X has droppcd outic \hRelay X 1is de~ensrglzed when
the relsy Y opens, The reley R al§o seals in DIR and blocks D1L, This
blocking of D1L is necessary bzcause vhen the inconing generator voltage
again passes the line OA, the contagt D1L would close thus sending cut an
incorrect "Lower™ signal. The relay R must therefore bes fast enough to scal
in contact D1R and blockagonia@iet D1L in the 90 © interval bestween 0D and OA,
The X relay mnst picks=up % the 180° interval CBD, Based on a 10 cycle
drop out time of rslayXy the speed matcher will givo a 10 cyele (60 cycle
basis) raise {mpulss each‘slip cycle for slip frequencies of 3 cycles or less,

For high slip frequoncies, the contact D20 of the D2 roclay would
interrupt the ‘signal cach slip cycle, and provido tco short a signal, For
this reasony D20 contact is sezled in by a conlact qf reley R, and rolay Y has
beenpadded to msintsin the pulaing action of relay X, Relay Y is energiied
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each time contact X and D20 close, After a time delay of approximately
1.5 cycles, relay Y opuns and opens the coil clrcvit of reley X, After a
time deley of 10 cycles reley X opanc and frbtorrepbs the raies impules,
For incomlng machine spseds higher than bus speed, thg opswpétion
is similar except that "Lower"™ signals are given; and relcy L blecls,the

D1R centacts,

i fect of Frequency on Birectional Onaration

The characteristlic of zero directional toroue onythe relay D1 vhen
the running and inceieing voltzges are along line“O4 or OB is accomplished by
the use of series capacitor in one the directdgnal potenilal clreuits of tha
relay D1, When a frequoncy lowsr than 60 cycles i epplied to this clrenit,
the effcct 1s to rotate the zero torque lime AR toward tht dotted position A'B!
of Figure 1. This gives relay R slightly mosre tinms to opmrgﬁe ard thus is an
advantzge, A frequency higher tharg60N¢ycles rotates the dir;ctional Zero
torque line towards ths dotted pesition A¥B®, This provide% rora time for

relay L to opzrate and again 18" a ‘8light advantege.

Frequency Range

The KFC opsrates correctly for incordng rwachine freguencies within

+ 10% of the running machins frecquencys

Loss of Incoming or Rurming Machine Vpltage

Withonly ons woltage applied to the specd matchor, no signals will

be givon.

KFC Relay - Adjustments
Relayg™R)and L: (Vestinghouss Style No, 52$C9SGHLA).

Tha R and L relays chould closc their make contaets in 1/2 cycle
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(60 cycle basis) or less when cncrgized at €03 of rated D,C, voltago. OO
Relay Y: (Westinghouse Style Ko, 391BA400HO3).
Rolay Y chould cporabe at EC7 of reted D,C, voltage end whon ongie

gized at rated D,C, voltage should operate in 1.5 cycles or Jﬁf)“O\@

Slow Releaso Reloy (X): (Westinghouse Style No, 52935021108), @

The picl-up tinz ot £0x rated volizgs should bs 1 les or loss,
The drop out time is adjustced at ths factory by recus of tho

residual adjusting screw te bz 10 to 11 cycles (60 cye

Directional Elemonts

Adjust the stationery contacts to

between stationary contacts and tha moving
Zoro torgquo should occur on thz &:ﬁﬁ.onal clemant Dl when V
it

incoming, V running ars ($0° + 109) wse,  And zero torgue should appeor

on directional elemsnt D2 when V

HNeon Lerps \
The MNeon lamp asscestinghouse Style lo. 55D3913F7.

The NE-51 Hoon%K e Westinghouse Style Fo, 55D8%913P8,

xS

CANADIAN VESTINGHOUSE CCIPADY LINIYE

ng and V running sre in phese(t 10°),

SWITCHGEAR AND CONTROL DIVISIGH

® HAMILTON ~ ONTARIO - CAIADA .

August 19, 1965
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