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INTRODUCTION

Positive reliability
come vital to mo
in addition to servi

powetpdistribution systems has be-
ity, on ability for thot system
to detect ond isolate in the smallest possible orea.
The complexity of todoy's power systems demands much
closer toleroances ond much greater stability of protective
relay chorocteristiesgthan previous stondards allowed.

The Federal

oneer solid stote overcurrent relay hos been
develope t these new requirements ond fo overcome
other s ings of electro-mechanical relays. It is com-

wered, toking the tripping energy from the
rough the brecker without ony ouxiliory power

very desirable to be able to identify the type of
that the relay has reocted to, i.e. overlood, short
or ground foult. The FPE type SS relay con, as aon

If or remotely by contacts supplied within the relay.

OPERATION

The Type SS Cvercurrent
which uses current sen
current reloy to providelo
foult protection. The sy
no external control tr

y a solid state trip system
aond) o solid stote 3 phose over
rent, short circuit ond groundg
is self powered and requires
er. The tripping is ochieved by

o low input energfshunf¥rip. A tripping signol of sufficient
energy is gener e relay.
YAILABLE

ovailoble in the fallowing variations;

RELAY CHARACTERISTICS

l.ong time, instontaneous

l.ong time, short time

long time, shart time, instontaneous (
Long time, instantaneous, ground fault

Long time, short time, ground faoult

Long time, short time, instontaneous, ground foult

Add | to Cat. No. for Local !ndication.
- Add Rl to Cot. No. for Local/Remote Indication.

Add M to Cot. No. for specia! time current characteristics
for generator protection.

The relay is compietely silent in operation,

OYERLOAD RELAYING

For full protection onlong time, short time ond instantecneous,
current sensors ore required in each phase. Current sensors
are identicol for each pole.

An overlood in any phose wi!l couse the relay to operote.

GROUND FAULT RELAYING

Ground fault sensing is readily accomplished by the
addition of current sensors properly ploced in the circuit.
in 3 phase 4 wire switchboards this con be achieved by
adding a current sensor on the neutrol bus externol to the
brecker. Two derowout secondary contacts are required on
drowout breakers. The neutrol sensor is identicol to the
sensors supplied in the phoses.

On o 3 phose 3 wire grounded system no additional sensor
is needed. The phose sensors are used to detect ground
current.

In situotions where there is o double ended switchboard, or
two separate services, special considerotion should be
given fo the position of the sensors.



INDICATION

Three lomps labelled OVERLOAD, SHORT CIRCUIT ond
GROUND FAULT con be provided to indicate the type of
foult that hos tripped the breoker. .

When the breaker hos tripped the reloy will outomatically
eset ollowing the brecker to be reclosed. The lomps are
manvally reset by a pushbutton mounted on the frant of the
reloy thus indication is retoined even ofter the relay has
reset. This some pushbutton aolso resets the internal ouxi-
fiory relay thot is required for remote indication.

‘Fhe lomps are solid stote light emitting diodes {(L.E.D.)
ond ore ideolly suited to withstond the shock vibrotions
which occur when the brecker is opened ond closed, A sepo-
rate 120 volt ac 7.5VA cuxiliory supply, derived from the
line side of the circuit breaker, is required to power the
lomps ond the remote indication relay.

ACCURACY

The occuracy ond precision of the solid state relay are
indicated by the narrow tolerance bonds on the charactarise
tic curves. A toleronce of 210% is assigned to cover the
wide temperature range over which the reiays con operate
oand mointain their characteristics. At o nominal temperature
of 259C talerances of £5% con be expected.

STABILITY .

Related to the accuracy of the reloy and of vital importance
to the continuity of service, is the ability of the solid state
reloy to hald its charocteristics over o wide temperature
ronge ond indefinite time period. While the accurocy state
above cpplies to the temperature roange of -20°C to 55°

" relay remains operational but with slightly wi

.eronces in the temperature ronge of -40°C to «
Experience with other solid state relays ‘hos proven
stability of the components over long periods of time-

The increased precision of the time current eristics
of the standord solid state relay permits m er and
eosier co-ordinetion between protective ic thon waos
possible with electromagnetic relays. Wl rators are
being protected o relay with special ti cuggent charocter-
istics con be provided to overcome the cosordiffation problem
agssocioted with @ machine with low c nt output.

CO-ORDINATION ~ _ - . O
™

RESET CHARACTERISTI \ )
The FPE solid state rela ompletely eliminotes one of
s of the electro-mechani-

the most troublesame characte

cal relay by providing near instantoneous reset. When on
overload condition occurs ond the relay picks up and starts
ta time out it will reset if th@current falls to o vaolue of 95%

of pick-up ratings.

FIELD ADJU TS

All the setti onvthe reloy are field adjustoble by knabs ot
t frant loy. Time bonds and pick-up settings ore
v oleyas Ppreviously noted.

STANDARD RATINGS

Long Time
Pick-up is odjustable from .7 to 1.3 times the cuzrent sa
tap setting. Pick-up levels ot 0.7, 0.9, 1.0, 1.1 & 1.3,

Available relay curves — minimum — 6.5 sec.
' medium  — 19 sec.
maximum — 35 sec.
Times shown ore 6 times sensor top setting e dle of
adjust-

the bond. The reloy curve can be field selegted
ments on the faceplate.

Short Time Delay
Short time pick-up is odjustable
sensor tap setting. Pick.up levels

4
2 to 10 times the
,6,8 & 10.

cyéles (.11 sec.)
—~715 cycles (.25 sec.)
= 27 CYCIeS (.45 sec.)

Avoilable reloy curves — mini

the bond. The reloy curve
ments on the faceplate.

die

Times shown are the
con be field selected )

Jastantaneous

Instantoneous pi
sensor top setting.

Ground Fau

odjustoble from 4 to 12 times the
up levels ot 4,5,6,8,10 & 12.

ble ond coan be set ot 0.2, 0.5 & 0.75

Pick-uy
times t tap setting.
Time adjustable from .08 to 0.32 seconds ot pre-
sele :
R
ri jings ore estabfished by the current sensing trons-
r on the brecker poles. Eaoch sensor hos o minimum of
thré@tops which con be connected for three rotings. All

reloys of one type are identicol ond the trip rating is
established simply by connecting to the appropriote sensar
ap. The relay pick-up is field adjustoble with the knabs an

the reloy.ond the top setting on the sensor.

Breoker Frome Taops Avuill:b!:m::;(j:"en' Sensor
600A 25H-2 C56-1 40, 70, 90
Cs6-2 100, 125, 150, 175
Note: Cell width must CS6-3 200, 225, 250, 300
be 25°* minimum | CS6-4 350, 400, 500, 600
1600A 25H-2, 50H-2 | CS161 225, 250, 300, 350, 400
50H-2 Cs16-2 500, 600, 800
Cs16-3 1000, 1200, 1400, 1600
3000A 50H-2 CS30-2 2000, 2500, 3000 special [
2000A 65H-2 CS20-1 225, 250, 300, 350, 400(1)
6SH-2 CS520-2 500, 400, 800 (2)
CS20-3 1000, 1200, 1400, 1600 (3)
CS20-4 1200, 1400, 1600, 2000 -~
(1) Interchongeoble with CS16-1
(2) Interchongeable with CS16-2
(3) Interchongeable with C516-3
3000A 75H.2 CS30-1 1000, 1200, 1600
75H-2 CS530-2 2000, 2500, 3000
2000A 75H-2 C540-3 3000, 3500, 2000 speciol
4000A 100H-2 CS40-1 1000, 1200, 1600 (1
100H-2 €s40-2 2000, 2500, 3000 (2)
CS40-3 3000, 3500, 4000
(1) Interchangeoble with CS30.1
(2) Interchangeaoble with C530-2
5000A 100KH-2 CS50-1 3000 4000 5000
6000A 100M-2 CS60-1 4000 5000 &000




TYPICAL SPECIFICATION

A solid stote three phase overcurrent reloy sholl be supplied
with the cir circuit breaker. The solid stote elements shall
be mounted on plug-in printed circuit boords. The relay
sholl be designed to function within the published chorac-
teristic curves for single phose and three phose balanced
loods ond ol orrongements of unbolonced loads. The trip
system shall function within the roted characteristics of the
brecker under normal operating conditions, short circuit
interruption ond electricol ond mechonical endurance.

The reloy sholl contoin long time pick-up, short time deloy,
instontoneous ond ground foult elements. These elements
sholl operate ‘independently. The long time, short time ond
ground fault elements sholl eoch hove field selectoble time
bands. All colibrated points sholl be set by a selector

switch on the relay faceplote.

The reloy sholl be supplied complete with o Trip Indicator
which will describe the type of foult as on overlood, short
circuit or ground foult {optionol).

current sensors

The relay sholl derive its power from
top connections

which sholl hove o minimum of three
brought out on the sensor foce. .The reloy sholl operote in
conjunction with the low energy shunt trip, No externol
power supply sholl be required to trip the brecker. The
reloy shall be o type SS solid stote device os manufoctured

by Federo! Pioneer Limited.

. FPE TYPE oo@mw

L 4

"of electro-mechonicol reloys is elimi-
f the solid state relay. A light portoble
availoble to provide accurate secondory
of these relays. Any normal 115 volt oc
upply sufficient power for this test. The test
ugged inta the reloy in a convenient locotion
faceplote. All facets of reloy operotion can be
d ond the brecker con be tripped by the relay
n if required. The cotologue number of the FPE test

is DDT.SS.

FIELD TEST

CURRENT SENSOR CONRECTIONS

{A) 39 3w ungrounded system
3@ 4W system without ground foult protecti

( ( ( %) OVERCURRENT ELEMENT
q q d .

'1 SS-RELAY

AY

Q‘D

(8) 3@ 4w syst: ground fault protection

I 1le—""OVERCURRENT ELEMENT

E" —=—5S-RELAY

]

\ GROUND ELEMENT

Note: System must be solidly ar resistor grounded on the
line side of neutral sensor. Resistor must let through more
current thon the ground foult pick-up setting on relay.

-System must not be grounded on the load side of the

neutrol sensor.

(C) 3D 3W system with ground foult protection
{Neutrol solidly grounded)

39 3w ungrounded system (see note below)

J—-—l

( = OVERCURRENT ELEMENT
( | 55- RELAY

"— GROUND ELEMENT

Note: Since there will not be ony significont ground current
in the ungrounded system, the ground foult element will not
pick-up on the first phose to ground foult, [t will operote
on the second phose to ground fault providing this foult is
on onother feeder ond phose from the first fouit.

This G element will only pick—up on o phose to ground to

phose fault.

— 3 .



» 4 Sﬂﬂ?ﬂﬂng

MODEL
BANDS —— | 551|552 |S53|{SS4|SS55|SS
LONG TIME [C W BT T A )
SHORT _TIME v | v |
200 INSTANTANEOUS| v | v ¥
- < GROUND _FAULT L I R
> 1 ¥ N I SR PR £ A . W ]
T3 1 o o e T
Pt e S
i LI T 1 100 1 EMTLMD HTIA e 11 1
BANDS INCLUDE PRODUCTION TOLERANCES AND
AMBIENT TEMPERATURE EFFECTS FROM -20°C TO +50°C

s e b : o s 100
A : H =41 %0
]
70
E BANDS 5
07,0-9,10,1-1 & 13 TIMES SENSOR TAP.
19 TIMES SENSOR TAP) o
= H
i n
T
e D T a B :
= - - 10
P = === ==K
Eelaaes e
LONG TIME ELEMENT == =,
] BACK UP PROTECTION C——i -
g : — RSN . =
= BIE G e %
b 2=E ; = 4=
@ = = T TER 1= = =z
= : e
= # GROUND FAULT BANDS j 8
= F:[(PICKUP AT 02,05 & 075 TIMES 2
F (| SENSOR TAP.SHOWN AT 0-2 T 1 3
3 TIMES SENSOR TAP) ¢
i — ‘ + :‘r -
- -
- 1
s =
ca—a= 0}
= J
— 5
= s
A
3
SHORT TIME BANDS
EI(PICKUP AT 2,3,4,6,8 & 10 TIMES
] SENSOR TAP.SHOWN AT 2 Times |
5 SENSOR T
P T
L . H
a - -
2 -
rH -
o7
06
0
o4
L3
ey i — =
£ == E : = EEEE INSTANTANEOUS BANDS {.
- : . (PICKUP AT 4,5,6,,90 412 TIMES
e ; T T T F1 SENSOR TAP.SHOWN AT 4 TIMES
‘ e : e E e e  Doundtlisl
I i oo i 3 = LT T e 23 90 8 8 L 00 L 1008 200 W G ) 3
a 2 3 A4 S s2a8; T % & 5618 20 0 40 506070003 g & & 388888

CURRENT N TIMES SENSOR TAP
3@ AC OVERCURRENT RELAY, TYPE.SS TIME.CURRENT CHARACTERISTICS

FEDERAL FEDERAL PIONEER LIMITED

PIONEER Sales offices from coast to coast






