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Positiv .. reliability of power distribution systems hOI be­
(:Ome vital to modern business and industry ond involyes 
in addition to service continuity, on ability for thot system 
to detect ond isolate foults in the small'lSt pouible oreer. 
The complexity of todoy's power systems demands much 
dose. tolerances ond much SIr eater stgb;!i,)' of protec:';"''' 
felay chorocleri$fic:s than previous slondg.cls allowed. 

Tho Fede,gl Pion .. e, solid stole o:"ercurrenl reloy hCls been 
developed to meet these new requirements ond to oyercome 
other shortcomings a( electro_mechanical relays. It is com­
pletely self powered, taking the tripping energy from th. 
CUTrent through th. breaker without any auxiliory power 
.upply. 

It is a/so very desirable 10 be able to identify the type ef 
fault that the relay has reocled to, i.e. ove.lood, short 
circuit or ground fault. The FPE type 55 relay can, os on 
option, p.ovide this info,molion both locally on the relay 
its,,1f or remotely by contacts 50upplied within the relay. 
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OPERATION 
The Type SS OVercu"ent Rel<lY is <l solid stale trip 5oyst .. ..,. 
whkh uses current sensors and a solid stote 3 phose ov"'" 
current relay to provide <lvercurrent, short circuit ond grOU'1(: 
foult protection. The 5ystem is self powered and requi,e:!. 
no external conlrol transformer. The tripping is ochiev"d by 
a low inpul energy shunt trip. A ,.ipping signol of sufficient 
energy is generated by the relay. 

RELAY TYPES AVAILABLE 
The .eloys <l'e oyoiloble in the fallowing variations; 

Cot • RELAY CHARACTERISTICS No. 
,5-' Long time, instantaneous 
55-2 Long time, short time 
'S.3 Long time, shari timot, instantaneous ( ,5-, Long time, instantaneous, g,ound fault 
,5-, Long time, short time, ground feult 
,5-, Long time, sharI time, instentoneous, ground fault 

Add I to Cot. No. for Local Indication . 
. Add RI to Cot. No. for Local/Remote Indication. 

Add M to Col. No. for special time cutrent cheracleristics 
fa, generator pro teclion. 

The relay is completely silent in operation • 

OVERLOAD RELAYING 
For full proleclion on long 'imot, short time and 'nslanteneous, 
current sensors ore required in each phase. Current sensors 
<l.e identical for each pole. 
An overl<lod in any phase will couSe the .elay to operote. 

GROUND FAULT RElAYING 
Ground fault sensing is readily gccomplished by the 
addition of current sensors properly placed in the circuit. 
In 3 ph<lse " wire switchboards this con .be ach ieved by 
oddin51 a curtent sensa. on the neutro! bus externol to th" 
breaker. Two d,owout second<lry conlocts Ore required on 
drowout bte<lkers. Th. neut.ol SensOr is identicol to fhe 
sensors suppl ied in the phoseI'. 
On a 3 phase 3 wire grounded system no additional s"nso' 
is ,.eeded. The phose sensors are used to det"ct ground 
�urrent. 
In sifuotions where the.e is a daub!. ended switn.bo<l.d, 0' 
two sep<lr<lte seryices, special «Insiderotio,. should be 
give,. 10 the position of the sensors. 
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INDICATION 

Th, .... lamps l"b.,lI"d OVERLOAD, SHORT CIRCUIT and 
GROUND FAULT con be provided to indicate the typ e of 
fault Ihgt hos tripped the breaker. 
When the breaker hos tripped the reloy will outomolicolly 

�set allowing Ih .. breaker to be .edosed. The lamps o.e 
manually reset by Q pushbutton mounted on tho front of th" 
reloy thus indication is retoined even oft .. , Ihe ("lei), has 
''''Jet. This some pushbutton also resets Ihe internal auxi· 
Hory relay thot is required (or remote indicQtion. 

1;.h .. [omps (Ire solid stote light emitting diodes (L.E.D.) 
and or. ideally suited to withstond the shock ,,:;b.olio", 
which occ:u. when th. breaker is opened Dnd dosed. A ,epo­
(Clto 120 volt DC 7.SVA Quxiliory supply, derived from the 
line sid" of 'ho eireu;! breake" is required to powe, the 
lamps and the remote indication relay. 

ACCURACY 

The accuracy and preCl$lOr'l of the solid state ,e/"y are 
indicaled by the narrow tol.ranc. bonds on Ih. characl"ris· 
tic curves. A lol.rance of !: 10!r. is as-signed to COVer the 
wid. temperature range ov., which the relays Can operate 
and maintain their c:harocteri$tics. AI a nominal temperaturo 
of 25aC tolerance. of !5!r. c:an be e)(pec:ted. 

STABILITY 

Related 10 Ihe accuracy of the .eloy a,..d of vital importance 
to the continuity of service, is the Clbility of tho solid state 
• elay to hold Its characteristics ave' a wide temperature 
tango and indefinite time period. While the Clccu,acy stilted 
above IIpplies to tho temperature range of .200;>C to 550C, 

relay .emain$ operational but with slightly wide. 
• .,ronc.,s in the temperatu,e range of ·400 C to +65aC. 

E!'Cperience with oth., solid state relays "has proven the 
stability of tho components over long periods of tim.,. 

CO·ORDINATION 

The increased prec;"$ion of the time current chorClcte.istics 
of the slClndord solid $tate relay permits much closer and 
eosier co--ordinotion b.tween protective devices than WaS 
pos$ible with electromagnetic: relays. Where generators are 
being protected a relay with special time current character­
i$ties can be provided to overcome the co·ordination problem 
O$$ocioled with a machin. with law fault current output. 

RESET CHARACTERISTICS 

Long Time 
Pick.up is odjusloble fram .7 10 1.3 times Ihe cuttent Sensor 
tllP setting. Piek....,p levels al 0.7,0.9,1.0,1.1 & 1.3. 

Available relay cu.ves - minimum 
medium 
mllximum 

6.5 sec. 
19 sec. 
35 sec. 

Times sha ... n ore 6 times SenSa, top setting at the middle of 
the band. The relay eurve Cllr"! be field selected b y  adjust. 
ments on the faceplate. 

Short Time Delay 
Short lime pick.up ;$ adjustable from 2 to 10 times the 
sensor tap setting. Pick.up levels ot 2,3,4,6,8 & 10. 

Avoilabl. ,.Ioy curv.s - minimum 
medium 
mo)(imum 

- 7 cy�IO$ (.11 sec.) 
15 c:ycles (.25 sec.) 

- 27 cycles (A5 sec.) 

Times shown are the middle of the band. The roloy curVe 
con be fiold selected by adjustments on the faceplate. 

Instantaneous 
Instantaneous pick.up is odjustobl. from 4 to 12 timos Ihe 
sensor top sotting. Pick.up levels at 4,5,6,8,10 & 12. 

Ground Fault 
Pick·up is adjustable and can be set ot 0.2, 0.5 & 0.75 
timel th. sen$o. tap saNing. 
Tim. d.loy is adju$table from .08 t o  0. 32 seconds ot pre­
selected times. 

RATINGS 
Trip rating$ are .stabfish.d by the current sensing t,ons • 

formers an the breoke, poles_ Each sensor hos 0 minimum of 

• 

three lops which can be connected for three rotings. All • leloys of on. type are identicol ond the trip rating is 
established simply by connecting to the approp.iote sensa, 
tap. The relay pick-up is field adiustobl. with the knobs an 
the relay.and the top s.tting On Ihe sensor. 

RATINGS 

Nol .. : c .. !! ... idth "' .... 1 
b .. 25" minimum 

65H·2 

Tops Sensor 

800 

l75 
300 
6" 

1400. 1600 
1600,2000 

<00 

The FPE solid state r.lay completely eliminales one of 
the most t,oublesame charact.ristics of th. elecl.o--m.,chani. 
cClI relay by providing n.a. instantaneous r.set. When an 
overload condition occurs and the reloy picks up and starts 
to time oul it will r.sot if tho curr.nt falls to a value of 95% 
of pick-up ratings. 

L;;rurr--;""-;-___ u�������'Oi Ih CS1� 1 

FIELD ADJUSTMENTS 
All the settings an the .elay are field adjustable by knobs at 
tf- 'rant of the relay. Tim. bonds lind pick-up settings or. 
� 01. os previously "oted. 

-2-

100H·2 

SOOOA 100H·2 
6000A 100H·2 

'Oilh CS)O-l 
wi.h 
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TYPICAL SPECIFICATION 
A solid stote three phase o"'"rcurr"nl reloy sholl be supplied 
wilh the oi, circuit breaker. The solid sloi .. elemenls shall 
be mounted on piug9 in printed circuit boords. The relay 
shall be designed 10 function within the published chorac­
ter;stic curveS for single phose and three phose balanced 
loods and 011 orrongements of unbolon<;ed locllis. The trip 
system shall function within the roled characteristics of the 
break", undor normol operating conditions, short circuit 
Interruption end eJeclric:ol ond mechonicgl endurance. 

Tho ,eloy sholl conloin long limo pick.up, short lime doloy, 
instantaneous ond ground foull elements. Thos" .,Iements 
.hall operate \ndependenlly. The long time, short timo ond 
ground fault elements sholl eoeh hove field selectable time 
bands. All calibrated points sholl be set by 0 selector 
switch on the relay foeeplote. 

The reloy sholl be supplied complete wiTh 0 Trip Indica lor 
which will describe the 'ypfl! of fault as on oVfl!rlood, shor, 
circu" or ground fault (optionol). 

The relay sholl derive its powfl!r from cunent sensors 
whic:h sholl hove a minimum of three lop c:onneetions 
brought ouf on the sensor foc:e. �The reloy sholl operote in 
conjunc:tion with the low energy shunt trip. No e:dernol 
power supply sholl be required to trip the breaker. The 
relay shall be a type 55 solid s'o'e device as monufoc:tured 
by Federol Pioneer limited. 

--
" "-=:::::::: 

FPE TYPE DDT _ 55 TEST UNIT 

FIELO TESTING 
Another difficulty' of electro·mechonic:ol relays is elimi· 
noTed by Ihe use of 'he solid state relay. A light portable 
lest devic:e is available 10 provide ac:c:urate sec:ondory 
injeC:lion testing of these relays. Any normal lIS volt oe 
source c:on supply sufficifl!nt power for 'his IfI!51. The test 
unil is plugged into thfl! relay in a eonvfl!nienl locotion 
behind Ihe faceplate. All facets of relay operotion can be 
c:heo:ked' and the breaker con be tripped by the rela\' 
operation if required. The o:olologufl! number of the FPE test 
unil i.s DDT.55. 

CURRENT SENSOR CONNECTIONS 
(A) 30 3W ungrounded sySTem 

311S 4W s\,slem withoul ground fault protection 

G 10 A B C 

OV[RCURRENT £LO'[NT 

5S-IIELAY 

(Bl 3� 4W system with g,ound fault protection 

G N· ... I 0: 

U I 
U W 19 ,, ; -OV[IIO:UIIII[NT ELU'£IH 

h 
, 1--' h 

S-RELA'" 

" Ot/NO ELE),t[NT 

Note: System must bfl! solidI\, a' resistor grounded on the 
linfl! side of neulrol sensor. Resislor must let through more 
current thon the ground foult pick-up zelting on relay. 
Syslem must.!!!!!. be grounded on Ihfl! load 5ide or the 
neutrol sensor. 

(e) 3¢ 3W s\,stem with ground foull proteelion 
(Neutrol solidly grounded) 

3¢ 3W ungrounded system (see note below) 

• • • , 

OV[!!C\.IRR[Ht [L(I,'ENT 

ss- R£LAY 

, L+LtJ ___ �==f""�_ GROUtlD ELE"'ENT 

Nole: Since Ihere ..... ill not be on\, significont ground current 
in the ungrounded syslem, Ihe ground fault elemenl will no' 
pick-up on the first phalle to ground fault. It will  operole 
on Ihe second pholle to ground fault providin9 thill foult is 
on onolher feeder and phose from the First foult. 
This G elemfl!nt will only pick ...... p on ° phollo 10 ground 10 
phose fault. 
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.. ..  ,$ ... .J .... I •-��., 
(PICKUP AT 4.S. .... 1II .. 12 TIMES 

SENSOR TAP. SHOWN AT 4 TIMlS 

SlNSOR TAP) 

.. 

10 .. $0 ,UUOIO! • II § § ! IUD * . ,, '.tl' It 

CURRENT tN TIMES $ENSOR TAP 

311 A C  OVERCURRENT RELAY, TYPE.SS TlME.CURRENT CHARACTERISTICS 

F EDERAL 

PI 0 NEE R 

FEDERAL PIONEER LIMITED 
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