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PROTECTI VE RELAY W TH SUBMODULES FI ELD OF THE | NVENTI ON The present
invention relates to protective relays. Mre particularly, the present
invention relates to protective relays which include interchangeable parts.
5 BACKGROUND COF THE | NVENTI ON Protective relay devices are necessary

el ements of WP R6Rrical power distribution system as thBgI/E3MM2de a
variety of protection and control functions. Protective relays nonitor
conditions in the power distribution 10 system and operate circuit breakers
in response to the detection of adverse conditions, thereby protecting
various segnents and conponents of thie power distribution systemfrom

damage. O der protect] i i have been

| argely replaced by Moéﬁgwgﬁnggﬂ%%@%%gm&W%ech ve relays
include digital 15 processing circuitry which can be programmed to provide
a wder variety of protecti control functions than were avail abl e

wi t h anal og reIFe{gL’aé?ﬁ @%@W@H&E&JI y, digital protective relays include
relay processing ci nﬁvpiegeﬁthﬂemhfraatmt_é@%t@dﬂﬁem%&.emow@rﬁ@mrrypl functions.
The relay processing circuitry can be inplenented by various configurations
of i nput/ out putthg presopt iaventign relatesitp prqigepigselays Which HP‘@F%"}“& le
transformers, gfgs. These configurations are generally fixed within the
protective relay unit, making it relatively difficult and tine-consumng to
repair or réplace the relay processing circuitry or portions thereof. U.S.
Patent 4,742, 42§AéﬁGﬁ@ﬂﬁ\§§'0giﬁ-ﬁiﬁ@@l§N’ﬁ otective relay which 25 includes

an operating unit that can be w thdrawn from an insul ating housing through
an opening in the fPoectiye relayedenigessireipecessy elamenty ofemelpdtiica) powert he

. | . . | . . . | q
D Decenber 2005 Bl ittt k¥ Prooll )ik BEmb RS Ag BT, BRA e, e
However, the Cdinclidngriyvtectivievelaysahenjtor epntitidesindhamomer distribotiorent i onal rel ay
circuitry whi chokg bhXE5bedtl it QRibtdaRs Y felioRseltd fhe Hele i AR SscOPEr at i ng

uni t .

conditions, thereby protecting various segments and components of the power
distribution system from damage.
Older protective relays were analog devices, which have been largely
replaced by digital protecti\}e relays. Digital protective relays include digital
15  processing circuitry which can be programmed to provide a wider variety of
protection and control functions than were available with analog relay devices.
Typically, digital protective relays include relay processing circuitry to
perform various protective control functions. The relay processing circuitry
can be implemented by various configurations of input/output (I/O) circuits,
20 current transformers, voltage transformers, etc. These configurations are
generally fixed within the protective relay unit, making it relatively difficult
and time-consuming to repair or replace the relay processing circuitry or
portions thereof.
U.S. Patent 4,742,428 to Conrad discloses a protective relay which
25 includes an operating unit that can be withdrawn from an insulating housing
through an opening in the front of the housing. The withdrawability of the
protective relay circuitry allows for routine testing, maintenance, and

replacement of the internal relay circuitry with minimal disruption of the
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It would be desirable for a protective relay device to al i y 5
easy repl acenent or repajr o? rel ay processing circuitry.+gﬁkkiﬂ§£8éa#HE

| NVENTI ON The present invention overcones the above-described problens, and
achi eves additional advantages, by providing for a protective relay in
which 10 the relay processing circuitry is inplenmented in the form of
renovabl e and¥Q@¥¥eabl e nodul es, each of which perfornms ZCEHSWIRE2d
function. Each nodul e includes a main control board having basic circuitry
required for all intended nodul e functions, and al so includes renovabl e and
repl aceabl e subnodul es whi ch include specialized circuitry for performng
specific 15 functions. The nodul es caxn include a power supply nodule, a CPU
nodul e, and at |east. one.digital ,signal ocessi ng,.nodul e. . The subnodul es
can include I/ C?oé”éf%tr‘gﬁﬁo‘\/%ﬁ?’ag o ve(futpggﬂ?ra P?ﬁeg?“éerrﬁé?’ meldss . Accor di ng
to the exenpl argthewlze donvRitichalkieRg civaisidy WRicHW, fixel) éh RERBDAMithingent i on al | ows
the functions of, a pr Eective relay to be changed by replacenent of one or
more 20 nodul esW’HIdf%}‘(?g APeTERE Ylbrodul es. BRI EF DESCRI PTION OF THE

DRAW NGS The i nvent iipRofl@Be fiirkt)él o & pRACkHNDFeiyCRMRE RlMow rblitivedadi Ng t he
follow ng Detail ed Description, in conjunction with the acconpanying 25
drawi ngs, iA wRshreplageancst eiepriof 5518y PFaCSSHRREIEWRY | i ke ref erence
indicators, and in which: FIG 1 shows a protective relay device

i ncorporating the nodul ar/ subnodul ar structure contenpl ated by the present
i nvention; Fl GSUMMARY RFJLHEINEENVKINf rom t he protective relay device of

FIG 1 30 and  11.B8GRaHeM2HRA NRCIILERORR PEREMEIIARE s FI G5 3a-b

show a partial cutaway view and a cross-sectional view respectively, of
t he nodul e of Riclleves adgitionyl pdvENRESOR PIYidiNg SorRatreteetivagelaoin which| G 1, a

protective {pel i L) ggp({ i lﬁﬂﬁ%}fl otective
relay devi ég 18%?%% gg\/\cﬁga n%&“ﬂg%%@%g%ﬁ%@hi? iC ov‘ép%\?%es access to
the internal prreplecsable modelespaahiaf shichipgtfomsarspeaifiedifongtianeEadbescri bed in t he

copendi ng, co L aned . L cat] ti t. " .ar, Cont rol Panel
for a Protecti ve&%ﬁ laéﬁ?e%ﬁqqaélgg%# ogﬁoa}ecglgar‘{ﬁ%alt’ta éel!2 %gcuh%)%%h%ﬁ,fort%ﬁe entirety of
whi ch i s i ncor poteadeddndaplerfefictions) amd alsp inbludesagpdvabletandrepladénblel nt er nal

protective relay,citcuitry of the protective relay device.l10 is provided in
Phe form of moiPBetds wiidh fonebeBuid on® b eltorPRasi®itince s on o set of
functions nél atfungioho THeangqiules eat incindesaypbved sippdt modulgn CPEmbduigal power

di stribution syste not shown) served. by th otective rel.a 5 devi ce.
Exenpl ary modul 842 %tpﬂ%‘ﬁﬁlgaig‘é“%(?ﬁ%ﬁs% ]| Fen%ﬁls'g’,mogugﬁ?‘}néﬂ Y4 ansf or ner
modul e, a cent rizd cpioassitng odvurkent ehldforimeciabds, Azcaliligi tathe Si gnal processor
(DSP) nodul e, etc. Fach.mgdule 12 is, separately renovabl e and replaceabl e
(for exanple, BEP Wﬁﬂ@%&ﬁ%&sﬂbe Vi A0S °ﬂtdn‘éqn8?‘§alg’lws des in the
protective rel ayndliodsofiProteétivie@slhy@ HeleRanped By refRvdngt dfbnkor Berecasi |y 20
upgr aded or repair?d by sinple remgval and repl acenent of one or nore

modul es. RéPer rMefplss QRO ERQEe submodples. i vi dual nodul e 12 is shown. The
nodul e is provided with contacts 14 at one end to electrically connect the
nodul e to the power distributiaon _ﬁﬁstem At the opposite end, the nodule 12

25 i's provi ded BREE REMAIELIOMOF 11 PRASHNGS 0 communicate with a user

interface (e.g., thenpaRRhtidAfcah BEuRdREsEOd K &ﬁnpl&él%r by kadmgMeact s 14 are
preferably connected to the power distribution systemvia a termnal bl ock,

whi ch can’ be a felitwisaDewiled Dessripiandn conienckonith tedaempeanyieg ni nal bl ock such
as is deschkbedirhiinkd)tn GRIER IR emertOFIRN haRS By AREArADRRL InaRboRN entitled

and in which:
FIG. 1 shows a protective relay device incorporating the
modular/submodular structure contemplated by the present invention;

FIG. 2 is a module removed from the protective relay device of FIG. 1;
30  and



11 Decenber 2002 WO 99167860 PC ' 1US99/ 12826 -4 "Term nal ¢
Protective Relay", filed on an even date herewith, and m1ﬁ28|8é§ngé?2062

i ncor porat ed by reference in its entirety. Referrlng nowto FIGS. 3a-b, a
partial cutaway view and a cross sectional view, respectively, of the
nmodul e 12 are shown. As can be seen in FIG 3a, the nmee cards 18. In FIG
3a, the subnY@MPE78kr ds are shown as being input/out put (1 PCHUSEMBE but

t he subnodul e cards can alternatively be voltage transforner cards, current
transforner cards, or any other type of card to enable the nodule 12-to
performits intended function or functions. The main 10 control board 16
preferably contains ci rcuitry common3to all intended nodul e functions, and
is fixed within the hou3| 20 The subrmodul e cards .18 incl ude

speci al i zed circui tF@)Stg E °W68€Pf‘é‘e‘f’8“ F‘PB%%W%%@EYIF\”C i nt ended
nodul-e functi omespé@lvgy,of&}ﬁeaﬂafmmu(}mr ds having specific voltage ratings
or for enabling the nodule to performspecific types of input/output 15
operations). The subnodul e cards 18 are separately renovabl e and

repl aceabl e fr oyrtAR.BRDORSCRIFMION board 16 and a nodul e housi ng 20. The
contacts 14 are designed to mate wth a nale term nal block, and are

pref erably 3ol der edRef§ming nowdo Elth dpapiotectivegley devicenacarpripling n FIG 3b, the

subrmodul e car dgnchlegfsRhoWRieE hﬁi&'p@&kétb&e ?é?afdé%@@@ fhbwn by ﬁ?d 20 al ong

one side, and are electrically arid nmechanically connecte he main

control board Penchwbish PFQ’Y@%WG%W thednteraal pooteqtive sglancircpiygy, %\S‘rb%dul e cards

18 are slidabl ¥h a9e ggiﬂlr([;éa&dhrﬁ&ﬁf' Eéal%@c?ﬁfgﬂcéﬁn%ﬂnt?eﬁt ablish a
an am c n

sui tabl e electrl ca nect | on re are nmany different
types of sui tabl\rf@d@l@hﬁwmﬂmlfonaﬁwtwnwR@l@y”:eﬁledps@mgwdlatﬁpecu fically here.

A nodul e aggor SE0 i rise a
femal e ter%&na:%%?gh’ck%hé %nﬂyr §at eéhfvsm1 cﬁﬂigb@@&e&%ﬁ%lﬂg%@) 5)tgglglch as that
shown and deschlhbeIﬂernai ptdietivopiydiragiry obimeprtetivsslaydedcabisi cat i on
entitled "Term_nal k for Pr t I f t he housi ng
20 shoul d be f8r°%ld mt (}f%mtdulgg ?rfodéﬁce a?lé%%arf%lgmt% %%ged)pl)r esent

i nvention advarﬁmmgeoo@yofémmepmgemungtoahe pritéctioaaedrbanro?6fd WO 99/ 67860
PCTI US99/ 1282G : 5 Ie te ck i conf.i atl 0 regar dl ess of
whet her the. oS PaR e er SRR on B ol By Y o b BB SREL T VS
and prevent5 shtde\tweag’smlmphrytxhedum@mh ﬁlcluﬂe amb\w‘ sup;tmmduta,laecuhemtm nal bl ock
havi ng shorting fi.ngers, .the nodul e/ f enal e k housing.20.is. provided
Wit axt ensi ondeHTTEE AR S5 pifere uit B DS A ka8l £ omedt 1 o
break the shor tp'td&gsstni (DY m@&néaﬁi a&n mbdt ET isisepapdtelg shid@bleiand est abl i shed
bet ween t he cont M t he rm nal block and.the femal e term nal

bl ock/ nodul e. Qiexamp 'tbﬁ(é g@%‘?’@a@%?ﬁ spngqgi HBRNES ar e
preferably des lngmegrdt&nw fehs haiiing), a(FlUtivlrfgﬁﬁe refay ApEOR0 tolE @hgly500 anps for

SFEeE RN L W O R
invention can h@dgrsily inserted into a protective relay and secured by
ustng Referring now to FIG. 2, an individual module 12 is shown. The
module is provided with contacts 14 at one end to electrically connect the
modaule to the power distribution system. At the opposite end, the module 12
25 is provided with connections (not shown) to communicate with a user
interface (e.g., the panel of the relay device 10). The contacts 14 are
preferably connected to the power distribution system via a terminal block,
which can be a conventional terminal block or a modular terminal block such

as is described in the copending, commonly-assigned application entitled



Tinnerman clips or other suitable securing means. As exenp ep¥ @;
embodi nents descri bed above, a 15 nodul ar/ subnodul ar protec |ve 8
according to the present invention can provide nunerous advantages over
conventional protective relay devices. For exanple, the protective rel ay
can easily have nodul es renoved and replaced in the field to allow the
functions of MOR/6H6Ht ective relay to be enhanced or changeBCT/B$9941282a1 | ow
easy repairs. Further, because the nodul es can be provided w th subnodul es
20 as descri bed above, an individual nodule can have subnodul es renpoved and
replaced in the field to allow the functions of the associated nodule to be
enhanced or changed, or to allow easy-repairs. These aspects of the present

i nvention provige si ant._ advan e Y conventi naI ective
ol ays. whi o hadmdl Blp kR R PERROREYo M o S e PRttt put
circuitry and/ wmd‘mxﬁfdo@@ﬁtw t1-¢fafaﬁce251t§)éntﬁ¢tyr ent and vol tage transformers.

It will be appreciated that whi f oregol ng descri ption includes many
details and specifi BF&F@@“WH@gﬁ%é%E PRI GHINIY VY ARG 4 619857 at i ve pur poses

only, and are R@diohd VR 8pdclivély B thelrh@inle MG W, NBiaxn B incati ons to
t he” enbodi ments_descri bed above can, be readily achi eved without departing

fromthe spiri @ the mpdpledd ipomppigesbofipmaimeantrgbpapidiaodg/plyrality - 6 scope
of the | nVent i gtk s D e allsaibhe s B Bdn bistg | cga

equi val ent s. A protective
rel ay, conpri sﬂlilngltfo‘étpllltéﬂgilcﬁéﬁubmﬁ@e Whmpﬁ‘de aar%mpltmwebmtyp@aggf el ectri cal

and nechani cal t%ﬂ{f%?b%%%ﬁ?%@fr&sf gr&rdgldfaaﬁ*b%l%ret%@%l gs) including a

power supply no at le uI e for
provi di ng pr ot enatile/the wdulpdlltmper@nnetlsettmdpttﬁmctpmwefumnmsr iThematn syst em

d pl t dtoth
Eglckploag(raa e%’g?xﬁ}tr&éﬁ@#ﬁ??p@gr% ura&?cmﬁg&@gﬁggﬁﬁﬁc es a%m)dlcj)l e ©
housi ng and a ;fhmhaxhs,aqdlsﬁxab\piﬂnaﬂalmodmbﬁnuamw eilﬁmsulapcbcmbmtxise submodul es
di sposed in sallg&lngu%gtqucéa % CI%QHt\Aherneab@t oqqlr%tolpgli%rtm %Pﬁg?‘&pl urality of

subnodul es i ncl'u ont act
ext endi ng fr omiitereledacbdile ﬁhmtlsnsr(ggf uansﬁmmmeaardsthavmgys;&mﬁelvehagel cal

di stribution systems ﬂ a md b hanged by
repl aci ng one O nﬁf)?r oB?naia t&‘ﬁ °e%°r fpflcnﬁig eﬁ8€ F'H'%u iaT he
protectivels el aperations). arhms&l)mwm&r@rds 18laee saparatelg sémavable@ndit act can wi t hst and
a current of ap rOX|na 500 a r,oxi | y .one second. 3. The
protective rel éé})’lﬁfabé‘f m%mg&gfoh{’?aﬁ%%lﬂ%gﬁie}?%ﬂgg 2%n cted to a
term nal bl ock comgas ﬁsaes@gnewfmhktewlthfaendletreﬁmﬂﬂlbldzkmh atd1cl udes shorting
fingers. 4. The J%rotectl ve rel a\% #} al m ? wherein the nodul es break the
shorting fingePEIgATY salfigred ontodhs uomaule eitdsi® het ween the term nal bl ock
and the at |east on@sshown inFIG. 3b, the submodule cards 18 are mechanically
20  connected to the housing 20 along one side, and are electrically and
mechanically connected to the main control board 16 along the opposite side.
Preferably, the submodule cards 18 are slidably engageable with the main
control board 16 to establish a suitable electrical and mechanical connection.
As there are many different types of suitable connections, none will be
25  discussed specifically here.
A module according to the present invention can be said to comprise a
female terminal block which mates with a male terminal block such as that shown
and described in the copending, commonly-assigned application entitled “Terminal
Block for a Protective Relay”. Preferably, the housing 20 should be formed such

30  that a module according to the present invention advantageously accepts such a



contact. 5. The protective relay of claim1, wherein the gu e‘?ioaé
he

| nput/ out put subnodul es. 6. The protective reI ay of claim 1 erein
subnodul es are current transformer subnodules 7. The protective relay of
claim1l1, wherein the subnodul es are voltage transfornmer subnodul es. 11

Decenber 2002 8 8. The protective relay of claim1l, wherein the nodules are
nmounted to t NP 4780 housing using tinnerman clips. 5 9. APRBUSIE2826,
perform ng a set of one or nore functions in a protective rel ay,

conprising: a nodule housing; a main control board contained within the
housi ng; and 10 a plurality of subnodul es renovably inserted into the

housi ng, one or nore of the pluralitys-of subnmodul es including at |east one

contact, the at Ies ndi n L.hg and
bei ng connect alﬂl% gﬁmwgﬂﬁ%&rrﬁgﬁf%ogn ro‘lrl](glb{)eg?“r(chegeac‘ﬂ“eeﬂ{ggﬂ’%cri‘gs alléelg%ﬁ}r@or m ng
porti-ons of theblcmkdndlmiefsstrtmﬁngﬂlgeand‘oaamahltlﬁscahdpmmmshatrangwmmmh ot her
subnodul es vi a th mai n rein the.nmodule is renovably

insertable in a{n? ea'ﬁmr%? %“OIB?E e"BPB‘tbé%ctkvlgénFé}?o B HESTHE nodul e of
claim 9, wher eiodult#femialelbisk howsing mampmidectwnh‘extbmdm(mbtah@m) bent of

appr oxi mat e 500 r oxj mat el C nd 20 1 The nodul e of
clogl mX|9 wh yelsﬂltfﬁgpﬁ%}% hécﬁggﬁl@)r%{tﬁc’ﬂ?etf’ﬁéedﬁ ﬁ’ﬁtﬁ P& fipger 59)“]‘??6 ng, lr:nt es

with a term naleldtirgkeonfefis edtasishedibeteed hRicotth@s dhdlinaR terblifat lotl@ldudes
shorting fingers. 25 12. The npdul e of claim 11, wherein the nodul e breaks

the shorting flt%@F@ledﬁWnaéPPéV“@p‘é‘E-trl cal contact between the terninal
bl ock and the at |eagg c&ﬁ&tm%ﬁalel&mm-ﬁhﬁomy&ﬁc%pféfé}hm%l awgf{e@rel n the
0

subnodul es are input/output 30 subnopdul es. 14 he nodul e claim?9
wherei n the subftthstand meuarest af epproximaehsTA9raes fo dpproditagaly one second, so

10 asto be operable in a power distribution system.

An assembled module having submodules according to the present
invention can be easily inserted into a protective relay and secured by using
Tinnerman cli;‘)s or other suitable securing means.

As exemplified by the embodiments described above, a

15  modular/submodular protective relay according to the present invention can
provide numerous advantages over conventional protective relay devices. For
example, the protective relay can easily have modules removed and replaced in the
field to allow the functions of the protective relay to be enhanced or changed, or to
allow easy repairs. Further, because the modules can be provided with submodules

20 as described above, an individual module can have submodules removed and
replaced in the field to allow the functions of the associated module to be enhanced
or changed, or to allow easy repairs. These aspects of the present invention
provide significant advantages over conventional protective relays which have
fixed configurations of digital input and output circuitry and/or fixed combinations

25  of current and voltage transformers.

It will be appreciated that while the foregoing description includes many
details and specificities, these have been given for illustrative purposes only, and
are not intended to limit the invention. Many modifications to the embodiments

described above can be readily achieved without departing from the spirit and



11 Decenber 2002 9 15. The nodule of claim?9, wherein thesyAnnL re
vol tage transformer 5 subnodul es. 16. The nodul e of cl ai ?1'119, V\hertlg?ﬁo?he
nodul e can be nmounted to the relay housing using tinnerman clips. 10 17.
The nodul e of claim9, wherein each of the plurality of subnodules is
mechani cal Iy connected to the nodul e housing al ong one side and is

el ect roni cal P ¥f$@hechani cal |y connected to the main cont PEFUBYHRES al ong
an opposite side thereof. 15 18. The protective relay of claim1, further
conprising a main control board di sposed within the nodul e housing, wherein
each of the plurality of subnodul es.is nechanically connected to the nodul e
housi ng al ong one side and is electremically and nmechanically connected to
the main contro 0 i i ) [ A{. AYh . AYL. A{
A3, AL3. A3. Ay F%cg;%po?f{t%) @L&F&gﬁ%g d3HRR %i{ b ﬁ?l'lo%né agﬁn%%d thief? lg'gal

{vql fa\ W ca] ca] ajalvplzaisca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aJ cal cal ca]ca]ca]ca]calca]calca]cal +g8 ] 9x

TR| wr ngb] X] ] ca] ca] calU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aJca]ca]ca]calcalca]calcalcaljcalcaljcalRCafFfM 11"1t]

#i ### $} $$$2%-9%84 wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ¥&&&(0(z(()0)))))) **
**x4++{--...T/I]//1/0Z0u0] wnmhc”~Y]]]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!l uO0O0000D1IWi 1112
%8k 3} 3344445] 5f 55566" 6$6n6| 66627} xsni d_Z]]]] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aJ cal ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]ca]ca]cal 27779#9
D1IWLi 1112%8k3} 3344445] 5f 55566" 6$6n6| 66627} xsni d_Z]]]] ca] ca] ca]ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]c
al OYpi K- MLO%m&' ()- 10%r& ()- 10%m& ()-"f10%r& ()-3

10%&' ()-Z10%r&' ()-!3Y10%r& ()--tVJAE- MLO%& F10%&' () -

F10%r& ()-f10%& () -



310%1& () - s10%1& ()- 10%& ()-yVa?- MLO% &L0%m®& ()-z 11 December 2002
YOR0%r& ()-!fF' z10%ms& ()-z 10%r& ()- FL0%& ()- 10%& ()-)zdE-
MLO9%S | 110%1& ()- /10%m& ()- Y.10%m& ()- , 10%m& ()- Y+310%m& ()- ) 10%m& () -
0 ~ = MO! VF10%& ()-!Z10%& ()- 10m 10m 10nil 7#10%& () -
5t 10%m& ()-!2f10%& ()-g0 y  +gaB~_= MLO! 10%& ()- 10%r& ()- : 10%m& () -
10%0& ()- gl0%m& ()-![ F10%EEL ()-8 7 }~?~ = MLO! z10%& ()- F 10%& ()-
10%m& ()- F10%m& ()-!a3109%& ()-f! 310%m& ()-f ] 9xaB~_=
MLO! , 10%1& () - Y+10%1& ()-! ~& 10%m& ()-S YU@LO0%M& () - #MLOY%TE () -

WHAT IS CLAIMED IS: : :

1. A protective relay, comprising:
a relay housing having a backplane capable of electrical and mechanical
connection thereto; and
a plurality of modules, includiri’g a power supply module, a CPU module, and at
least one DSP module for providing protective control of an electrical power
distribution system, said plurality of modules being removably and replacably
mounted to the backplane,

wherein each of said plurality of modules includes a module housing and a
plurality of separately removable and replaceable submodules disposed in said
module housing, wherein one or more of the plurality of submodules includes at
least one contact, the at least one contact extending from the module housing for
connection to an electrical disfribution system such that functions of a module can
be changed by replacing one or more of the submodules contained therein.

2. The protective relay of claim 1, wherein the at least one contact can

withstand a current of approximately 500 amps for approximately one second.

3. The protective relay of claim 1, wherein the modules can be connected to

a terminal block regardiess of whether the terminal block includes shorting fingers.

4. The protective relay of claim 3, wherein the modules break the shorting
fingers only after electrical contact between the terminal block and the at least one

contact.

5. The protective relay of claim 1, wherein the submodules are input/output

submodules.

6. The protective relay of claim 1, wherein the submodules are current

transformer submodules

7. The protective relay of claim 1, wherein the submodules are voltage

transformer submodules.



F"10%m8 ()-Xx TdE~_= MLO!'5 10%m& ()-1410%m& () - 210%m& () - 11 December 2002

1 110%1& ()-/f10%& ()- Y.10%& ()-~\; ML Y3 10% P & ()-& PGLO% ()-!h
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10° relay, comprising:
a module housing;
a main control board contained within the housing; and
10 a plurality of submodules removably inserted into the housing, one or more
of the plurality of submodules including at least one contact, the at least one
contact extending from the module housing and being connectable with the main
control board, each submodule performing portions of the module functions and
capable of communication with other submodules via the main control board,
16 wherein the module is removably insertable in a relay housing of a

protective relay.

10. The module of claim 9, wherein the at least one contact can withstand a
current of approximately 500 amps for approximately one second.

20
11. The module of claim 9, wherein the module, when inserted into the
relay housing, mates with a terminal block regardless of whether the terminal block
includes shorting fingers.
25 12. The module of claim 11, wherein the module breaks the shorting fingers

only after electrical contact between the terminal block and the at least one

contact.

13. The module of claim 9, wherein the submodules are input/output
30  submodules.

14. The module of claim 9, wherein the submodules are current transformer

submodules.
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mechanically connected to the module housing along one side and is electronically

and mechanically connected to the main control board along an opposite side
thereof.

15 18. The protective relay of claim 1, further comprising a main control board
disposed within the module housing, wherein each of the plurality of submodules is
mechanically connected to the module housing along one side and is electronically
and mechanically connected to the main control board along an opposite side
thereof.



