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I.L. H-41·-1702 
(Advance InforH.t.l.t:ton) 

f..g!]JO!i: Before placing relay in serv·ice remove all blocklns� 

InterntJ .. l. Schon:J.tic 553A3�lt.-

CONSTr�lJC:1'ION 
_..., ___________ ...... __ . __ .. _ 

.,...-:::::-tf+T�-.;s-;:;.peed telephone relays (R c-n1d .L). 
1 - Slmt pj.ck-up telephone relay (Y)., 
1 - Slm-; drop--out tole phone type relay (X). 
2 - Directional elemsnts. 
2 - Neon lamp assemblies. 

'lrha relay determines whether the incont1.n.g volta.go la.gD o1• leads the 

bus voltag(j when the t't!U volta.gt•s are 90° apart •. A 

Referring to Figure 11 the voltage 

of the bus ia assumed to be fixed, th� 

voltage of the incoming machine 

l"dll rotate clock"ttise if the incoming 

machine frequency is too lorr, or counter-

clockrd.se if the incoming machine frequency 

is too high. 
B F!G •. ..1 

The Direction�! element Dl has zer-o to1-que when tlH; incmlttng and 

bus voltages are :tn phase 1 and contact DlL { right hand) is cl0r>�::'d \�en the 
.. ----·--- .. ·- -···--------·-

incoming voltage lags t."'te bus voltag<Lby any angle batweon 0·.-n-nd 100 degrees. 
�·---··-- -----

0 and 180 degrees. 
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The D2 element ls so adjusted that D20 is closed when the incondng 

voltage lags by 90° to 270°1 and D.2U is closed when the incoming voltage loads 

or lags by 90° or lens., ·. 

Assuming nou that the incoming nmcbinc is l"'J.nning sloH,�� and that at 

the beginning of a sllp cycle both voltaGeS J,.:tc along t.hGl lino OA, the 

operation through a complete slip cycle io ao .follo-vrs. Refer to Fig. 2. 
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Starting off with both ·voltages along OA, D20 is closed and 

di t·ectional element Dl prcdu.cos Z--9ro torque. The incoming ntachine volte . .ge 

rotates cloclnd.sc e.:nd cloaca Dlt. D20 rmn,:dn�J clo::wd., 

vlhen the incoraing ll:3.chine volt.agos pnsses (clocktr.tse) the line oc' 

D.2U is clo sed and energizes Uw X relay .. 

rnwn the incoming m3.chinc voltag0 l:lA.s along tho line OB, the 

directional element (Dl) produces zer-o tor...1ue aeain1 and, as the incoming 

voltage progresses farther clockwlsc, DJ.R ls closed3 

When the incoming muchine VoltHge passes (clockwise) the lino OD, 

D20 is closed e.nd D2U opened, but X relay rem.a.ins cloticd by a contact of X 

across D2U. A circuit to the "raiser� control terminal of the governor motor 

will be given u.-;til relay X has dropped out.. Relay X io de-en!.lrgizod lvhan 

the relay Y opens. The re le.y R also seals in DlR and blocks DlL. Thill 

blocking of DlL iB necessary because l':hon ths inco�dng generator voltage 

again passes the line OA, the contact DlL lfould close thus sending out an 

incorrect ,.Lowertt signal., The relay R must therefore be fast enot\gh to seal 

in contact DlR ru1d block contact DlL in the 90 ° inte:r·val batl':een OD and OA. 

The X relay 1:4'.:tst pick-up in tho 100° interval CBD. Based on a 10 cycle 

drop out time of relayX, the speed m.-:1.tchcr will givo a 10 cycle (60 cycle 

basis) raise impulse each slip cycle for slip frequ�ncies of 3 cycles or leso. 

For high slip frequoncies, the contact D20 of the D2 ro ln y would 

interrupt the signal oach slip cycle 1 and provido too short a signal. For 

this reason, D20 co ntact is sealed in by a contact o,f roll•y n, nnd ralay' Y has 

been added to J'.U&intein tho pulsing action of relay x. Relay Y is energized 

' 
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each time contact X and D20 clof;o. After a tiue dela..y of appt·o:r..i.1!:1J1.tely 

1.5 cycles, relay Y opons and opens tha coil circt'it of r�le.y X, Aftor a 

timo dolc.y or 10 cyclo p :t•ol�,y X opcms lUd irrl:.or':t·<;,ptn th� J'•a.ioo in:pu.lee. 

For incoming machino speed:::; higher th::m bus spE:�cd, tho operation 

is sim:ilar except that 11Lo1·:or1� BJ.gm�ls a.re g:t ve�1, and relcy L blocks the 

DlR contacts .. 

Ef_tl'!fl-2.U��q!;!cncl:._2.!l.J2ire c 1::L2X!!:!·1: ... .0..11:�tfl t:l:.9l! 

The characteristic of zero dh•ccttonal t.o:r-:1uc on the relay Dl \":hen 

the running and incor:o..:tng voltages are along line OA or OB io accomplished by 

tho use of serles capacitor in one the directione�l pot(.�rri::.:Lal circtuts of the 

relay Dl. \'lhvn a frequoncy lo>Tar than 60 cycles is epplied to thlo circu:tt., 

the effect is to rotate the zero torque line1 AB toward the dotted positlon A'B' 

of Figura 1. This gives relay n slightly r.1ora M.me to op(:lNlt·e and thus is l'.ll 

advantage. A frequency higher than W cycles rotates the dir�ction�l zero 

torque line to·Hards the dotted position AttB:t. This providon t:':3r-a tilno for 

relay L to oparate and again is a slight advc::...'ltngs • 

.frequ.��..&£ 

The KFC operates correctly for inco�dng hmchine frequencies within 

.± 10% of t.he running machino frcqu. ency o 

j,.Q.SS. of Inconrl.n_g or �un��9.,hine VQ� 

With only ono voltage applied to tho spood matchor, no' signals l'dll 

be givon. 

!fFC R(�!::>.:Y -. Af!.ild!'!k�!! 

Relays R a.'1d L: (Hestinghousa St.yle �!o. 529C989HlA). 

'llha R and L relays ehould close th!::ir D�:1ko cont!leta in 1/2 cyclo 
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(60 cycle basis ) or less Hhen cmcrgized at 00,� of rated D.c. voltage. 

gized at rated D.C .. voltEge should op<:�rat.c in L5 cycles or lt:OI''Oo 

The piclc·-up ti1:�::: nt co;; re:\.:ed voltB.g::.: sh-:nL1.d ba lo5 cycles or loss. 

The drop out tir:e is adjusted [.','(. thr., f'nctol'Y by m.:.;ru1a of tho 

residual adjustine soreu to b0 10 to 11 cycles (60 cyclo bas:Ls)., 

Adjust the stationary contacts to allou a gr:.p of .OJ.5" to o020!� 

betvroen statiouary contacts and tho mov:tng elt":)Jl<mt bh,.c\!;;lo 

Zoro torquo should occur 011 th-J diroc'u:ton:.:1 olcrnant Dl W.."len V 

incoming, V running ur·o (90° ± 10°) out of ph1Jse. Arid zur� torque uhould np;penr 

on directional olem.:mt D2 l'Jhen V incoming and V rwmtng D.re in phase (+ 10°). -

The lJoon lamp assembly is Westinghouse Style tJo. 55D0913P7. 

The liE-51 Uoon bulbs are Uasting.'louso Style tio. 55DS913P8. 

CAUJ\DIAN vlT�STINGHOUSE CO:IP/J!Y LIUI'i'AZD 

SHITCHGEAR AND COln'HOL DIVISIO�J 

HAU:tL'l'OZ� - Or:rl'ARIO - CA!I.\DA 

August 19, 1965 

- 5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I • 

, ·  

• 

Sl.O\'\J DROP 
OlJ'T T � LE Fl�n!t� 

R tu:�'r 

PHOTO B·lS, '2.'0?:!� 
fll.£ H t'fl-\lO?. 

REf. DWGS. 
5 '?> 0 C. CY2. 5 
\\]lft�N(, DII\�RAtl 

J ·� AYl.� 
E >WE RNAL 0\·H:f, 

·' 

. . 

/ SLD\'·J · f'tCI� 
il�.l\H'l��::� RtL 

- t\:"LI�'-'D�?J 
UN&T" 

--·-.._ 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



! 
i 

�I 
(/]I 

�I 
.. .: .I - -

;; I 
� ' 

��I 
.. l. ,. -

0 •.• 
I·- lV"J 
z 
Ll.J t-
::� ll.... 
� 
r:r:: • .  , 

�I �': 
- �. 

' 
> . 

�� j 

>-

z 
.,-;J'._ 
_... 

0 LIJ 
('.J:. 

1-- (•! 
<( C> 
CC Lt.. 

0 (') 
(L --

a.: _, 

0 
-J 

u ...:: 
0 

u ....:> 
cr: u .. r 
1- ;.� 
0 -' 
LLI t-
_J : :::. 
Ld 0 

LLI 
(./) 
� 
0 
I 
(9 
z 
1-
(./) 
LU -

/ 

Pt,.'IEL CRILLIIlG 01! WITUI r:;� 
f'ROJf.CTIO:l JHG. 

(Fi:Oi-iT Vl81) 

TfR:IH:t.L 
MltH2-ER 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




