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1. DESCRIPTION

Type MC rhys are diytal miaoprocessorkased, non-diredponal
overa nrent rebys th at proted a anst ph ase to ph ase and ph ase to g rou nd fau ks.

TheM L perform sthe folloi ng fu n@dons:

hverse overa rrent, ndi ding fou r @ aradensstic a rves, and fou r vall es of
defn ke tm e protedpn, as ell as nstantaneou s overa nrent protedon i &h
prog ram m alde deby; all n the sam e rely.-

Phaseandg round a rrent m easu rem ent -

Phase and g rou nd @ rrent recorder and th e operating tim e of the last trip -

MODELLBT
Protection Functions BasicMockk
Phase 6 round Con n on Measuring Unitt orthe Phases
- DSO5IN M £5000
3IX5051 - M 7000
3IX5051 PSO5IN M C8 Q0D
2 2X5051 DS0O51 M 900D

ME5000 m odebk are sng ke ph ase relaysy &h onem easi g unt forphase or
g roi nd, and one nstantaneou suntk.

These instructions acb not pumort © over all cetaik or variations in
equipn entnor to provick or e ey possible contingeng t© ben etin connection
W it installation operation orn aintenance. Should furth er infom ation be dsired
or should partiaular problen s arise 1 hid are not covered sufidenty Pr the
purdhasers purposes, e n atter should be refered ©© ( eneral Electric (USA)
Poi er Managen ent S A.
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ME 7000 m odek are th ree phase relaysw th onemeasi ring unik com m on to
th e th ree ph ases, and one nstantaneol sunt.

M8 000 m odek are th ree phase relaysw th onemeasi ring unik com m on to
th e th ree ph ases, and an addibnaluni forphase to g round fa ks. An addipnal
ty 0 hstantaneou su nisare provided, one com m on forth e th ree ph ases and anoth er
forg round.

CURRENTRANG ES

Non inalCumment hverseTin eUnit hstantaneous Unit

(h) (k)

15-1BB L25Amp
5Amp
O5-437T5Amp
1to31xb

Q3 -2 615AMp

1Amp
Q1-0875Amp

The pid up val e forthe nstantaneol suni can ke adj sted k=t een 1to31
tim esth e val e sekeded forthe nversetineuni.

The nstantaneou suni can k® disalded by adj sting the setting to zero tim es
the nverseval e.

Thelkmsicrebhyhasti ooutput relaysi h kb can ke sekeded to ndicate eth er
F atrip has keen prodi ced by the nstantaneois unt orthe nverse unt, or by
ph ases or rou nd; kased on th e posibn of asekdors id at the front of the rely.
An alarmm i ako avaiblde.
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The nfom ation requ ired to com pketely defne a m odel are ndicated n the
folby ng fgu res.

MODEL SELECTDON (Phaseort roundRelay s)

MC [ *|O0O|*]|*|NJ]O|]22|2]*[o00]|"™* DESCRPTDON

5 1phase (org round)

7 3 phase

1 h=1A

5 h=5A

Range=01-0875 xh

Range =02 -115 xh

N|R|o

Range =03 -2 615 xh

F AuxVolka e: 24 -48 Vacdc

6 AuxVolka e: 48 - 125 Vacdc

H AuxxVolg e: 110-250Vvdc
110-22 OVac

C | hdivdialDrar outType Hou sing

S [Dray outTypemounted n System

A | Non-Dray out Hou sing

Exan pleOvera nmrent m iaoprocessor-kased rehy, th ree-ph ase, rated a nrent h = 5
A, range O3-2 625 x h, ai>dl|ry vokag e 48-125 Vdcac. M odet MC
7052N 0116 00

MODEL SELECTDON (Phase andli roundRelay s)

MEC | *|O0O|*|*[N]JO[ZX2]A|[*>] 00 |™ DESCRIPTION

8 3 phase + g round

9 2 phase +ground

2 PhaseRange: O3 -2 85Amp
PhaseRange: 15-13 225
Amp

0 GmdRange=Q1-Q875Amp
3 GmdRange=Q05-4375Amp
F AuxVolka e: 24 -48 Vacdc
6 AuxVolka e: 48 - 125 Vacdc
H AuxxVolg e: 110-250Vvdc
110-22 OVac
C | hdvdialDrar outType

Hou sing

S [Drav outTypemounted n
System

A | Non-Dray out Hou sing

[3a]

Exan pleOvera nent m iaoprocessor-kased rehy, th ree-ph ase and ¢ rou nd, phase
range 15-13 125 Amp,ground range O5-4 375 Am p, a >dliery vokaj e 48-
L5 Vdcec.
M odelt M 8053 N 0116 00
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2. APPLICATION

M € relbys are app lied on accira ts (lnes, m ach nes, transfom ers, etc), and
provde lwth repd protedobn & anst short ara s and effed ve overfoad proted bn .
M odelseleapn forag ven applicatbn shou d ke perfformed n st d am anner asto
provde proper sekedwviy and to sokie only that part of the system w hid has
prodi cedthe fau k.

Neg Iy B0k overtravel (ss than 50m s forthe nversetime unt, kss than 10
m s forthe nstantaneousunt), andahgh drop out to pic up raton (>95% ), abong
W &h the nstantaneou sunit adyp stm ent tap, allbby optim al@ordnatobn and redosing
W &hout com prom BNy sekedwviy.

The M C offers the possiailty of selkedng 8 fam ilies of operaing a rves, 4
dependent tim e, and 4 ndependent tim e.

The hverse tin e d aracterstic s § enerally 1 sed n apphicapns i here the
m & niku de of the far k @ nent depends on the system (enerang cepacty at the
moment of thefau k. Fgures 1 and? represent nverse tim e d aracdenstics BS 142
and ANSlrespedely.

TheVeny hversetn e daradenstic s § enerally used n applicaopns i here
them a niku de of the fas k @ nent depends fu ndam entally on th e system m pedance
ket een the pont of generaapn and the rely bcapon. System ¢enerang
a aracdtersstics have litke to no nflence. Fgure 3 represents the Very hverse
a aradenstic.

TheExtrtes el hverse d aracterstic s prmapally 1 sed n applicaipnsi here
hgh val es of a nent are produ ced at the m om ent acira & B enen ized afterh aving
kzeen out of service foracenan time. A typialapplicaapn s on dstnb tbn ara s
snae the Exremely hverse charaderstic s the one 1 hikd most dosely
approxan ates fu se a rves u sed on th ose ara Es.f g U re 4 represents th e Extrem ely
hverse a aradenstic.

h addipon, four defnie tme a aracernstics are avaiblde: 2 4,6, and 8
seaonds.

Theinstantaneous unitcan ke prog ranmedw &h atim e delay.Th e operating
tmeofthe nstantaneou sunkw henthetmedeby szero sBshoir n nfgure5.
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CHARACTERISTICS

3.1 General Characteristics

Aaa rate and relialdew &h v pow erconsui m ption.

Sem # Lsh mounting -

LED hdicatorsfor. pidk+ p, phasetrp, g roindtrp, and n-service.

7T diidephysofhgh resol tion and darty -

Seakd p bsticaase, sh od resitant and flam e resitant,w h i albi s
ndicator reset from ou tside th e case.

Hih antkselm ici aveform response.

Sold state com ponents ofh i h reliakilty -

M Iaoprocessorhbased system .

3.2 Technical Specifications

Nom nalfrequ ency:

Nom nala nent:

Au >allry poi ersipply:

Bu rden:

T em peratl re:
Operang :
Storg e:

Overa nrent Rating s:
Contnuous:
Th ree Second:
One Seoond:

Rektve Hum diy:

5060H z

lor5amps

2448 Vddac

48-125 Vdcac.

1102 50Vdc110? 2 OVac.
Lessthan 15 attsat allvokay es

-10® to +55<¢
-4 O® to +65<¢

2 xXh
50xh
100> h

Upto95% w &hout condensing



6 EK-98840B

Aaa racy:
Operaing Val e: 5%
Operaing Time: 5% orOQ5 semmnds, i h kb everis
J reater

Cu nent and operatng dasskE Enorhdex perBS 142: ClssE-5

Repeatabilty:
Operaing Val e: 1
Operaing Time: 2% orOQ5semmnds, ! h it everisg reater

Output and Trip Contacts

Closing: 300D atts resktive forti o secondsyw kth am a>danum of 3Oanm ps
and 3ADvoksDC .

hterm pting : 50 attsresktive th amaxanum of2 an psand3QDvolksDC .

Conthnuous: 5am ps,w th 3ADvoksDC maxdnum .

Frequency operaing rang e: 47 -63 Hz.

Type Tests and Standards

hst Btbn W ih stand: 2 kV,50Q60Hzforonem nute, per EC 255-5.
n pu ke: 5kV peak 12 A0m iaoseconds, O5 J, per EC 2554 .
hterference: 2 5kV bng tudinal, 1kV transversal, Cbss Il per EC 255+ .
E kedrostaticD Bdh ary €: Per EC 8Q12,Clss .
Radb F req u ency hterference: Per EC 8Q13, Class Il
FastT ransents: PerEC § Q14 , Class Il

NOTE: Interference Suppression Ground Connection

TheM L relhy contansh i h frequ ency nterference protedibn conseting of a
series of capacitorsconneded keti een th e different nputtem hakandtem nalB 1.

Tem nalBlofthe relay shou d k2 conneded to g rou nd so th ese nterference
SI ppressbon daira ks can perfom theirprotedive findbn.Th Bconnedibn shou d ke
as shont as possikk to assire maxdan um protedbn.Braded #12 AW G condi dors
(2 5mm )are recom m ended.
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The pumpose of th Bconnedbn Bto preventtheh gh frequency dstt oanaes
from affediny the ekdronic ara is of system operabn. W kth th ks tem nal
aonneded, the protedbn cgpaciors are awnneded from the tem halto the case.
Th erefore one needs to take special care u pon applying h §h vola e keti een th ese
term nak and th e case.

The sippressbn cgpaciorsised n th B relay are cgpalde of v th standing
vokagesup to3d kV_.How ever, diring hgh vola e tests, even h §h er overvola es
can ke ¢ enerated, and th e capacitors sh ou d not ke su lgeded to th ese types of tests.
Th erefore, the g rou nd condu dor shou d ke disconneded from term nal B1 du ring

th ese tests. h addibn, the au >dliary vokay e cdira is v ired to tem hak A1l and A2
shou K kze dsconneded -

3.3. Ranges and Settings

Thefollbi ng ndicatesth e rang es of standard m odek_-Speaalm odek can ke
suppliedy kh otherrang es, u pon dem and.

TmeOvera rrent Unk (T OC)(ndependent rang es forph ase and ¢ rou nd u n ES)

0O1-0875xh, or
O3 -2 625 xh n 32 stepsof OQ5 xh

TmeDehly (T OC)(independent forph ase and ¢ rou nd)
Depends on the a rve selkeded. fFou rhverseT m e a rves are avaiblde (see
foures 12 3,and 4) and fou rdefnie tme (ma>anum tme? 4,68 seaonds),
allin thesam e rely.

hstantaneoui sUnk Pid-Up (ndependent forph ase and ¢ rou nd u nks)

1-31tm esthe tap setting
Settng of zero disaldes th e nstantaneou suni

hstantaneoi sUnik T m e Dely (ndependent forph ase and g rou nd)
Oto 3 1 seconds n 100m illsecond steps
Ph ase Operating Cu rves:
BS 142 hverse, ANSI hverse, Very hverse, and Extrem ely hverse.
Fou rfam ilies of defnie tim e & aractersstics, v ih maxanum valblesof?,4, 6,
and 8 seaonds.
Beti een ead fam ily of a rves, a determ ned a rve can ke sekeded kzti een
OG and 1.0n steps of OG-
Grou nd Operating Cu rves:

BS 142 hverse, ANSI hverse, Very hverse, and Exrem ely hverse.
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Fou rfam ilies of definiie tin e d aracteristics, v th maxdnum val esof?,4, 6,
and 8 semnds.

Beti een eadh fam ily of a res, a determ ned a rve can k® sekeded keti een
OG and 1.0n steps of O ..

Allval esare adj sted v &h dipsi id es bcaed at th e front of th e rely.
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4, OPERATING PRINCIPLES

4.1. Inputs

Th e secondary a nrent from th e a nent transfom ersof the proteded cira it B
nput to the relay and im m ediately redi ced through ntemal a nent transfom ers.
The secondaries of the rely's ntemal a nent transfom ers are anneded across
nput resetors, yelding avola e proportbnalto the rely nput a nent.

Th Bvola e Brectfied and fikered kzfore nputtothemu kipk>orand analog
to dip tal cnverter, v hid are ntemal to the m laoprocessor W here the
m easu rem ents are perfomm ed.

4.2. Measurement

A tmer ntemal to the m KQOprocessor ( enerates an ntemm ption every
m illisecond on 50Hz system and every O833 m illiseconds at 60Hz, st @ that there
are? Ontem ptons percyde.

Phase and g rou nd m easi rem ents are m ade n ead of these nterm ptons.
Thesemeasi rem ents are ¢ rou ped, separaely forphase and ¢ round, n tv o g rou ps
of ten,and the averag e ofthem a>an um val e of these ¢ rou ps Btaken.

Th sBaverg e sconverted at timestap,w h ik sthevalew &h v hxd the rely
W orks.Th sval e sBreadead 5 semnds.

To mprove preaspn n obdanng the times tap val e, tv 0 consea twve
measl rem entsare camred ou t.Th e first sEm ade th adeterm ned vola e reference
of the ntemal mnverter and, depending on the val e okdaned, the reference B
d ang ed, and the second m easi rem ent B okdaned -1 hikd Btheoneused. ThB
approad takes ketter advantag e of the dynam ic range of the analbby to di ial
aonverter and th erefore ketterpreason .

ME measirements have an a toadystment system to avod fake
m easl rem ents as a resi bk of danges n the reference vola es for the aonvener.
This sBacomplshed through an exemal reference vokag e i h id B com pared to
them easi redval e.

4.3. Inverse Time Unit

Thetimestap meas rem ent okdaned B com pared, ndependently for ph ases
and neutral v ih aval e that conrespondsto onetimesatap set ketheuserand ¥
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the m east rem ent e>ceeds th e fbed setting , apidup LED ljhts on the front of the
rehy.

The mihimum anent necessary to caise the hverse Time measi g
ekem entsto operate B never kess th an th e set val e (), nor( reaterth an ten percent
ofthesetval e.

106<1Imn<1lk

The drop out to pik up rab B not kss than 95% , kased on the adu al
operaing val e.

TheM L nhomworaesfol rinversetime a res (BS 142 hverse, ANSI hverse,
Very hverse, and Extrem ely hverse) and fou rdefhnite tines(maxdnum time of 2,4,
6, and 8 seands).

W ih h eacdh fam ily, th e a res are defined by a coefficent (tim e nde>d from 1
(uppera rve)to OB (v era rve).

4.4, Instantaneous Unit

Thetmestap measi rem ent okdaned B com pared, ndependently for ph ase
andground, kh auser set val e, and Fthe user set val e B e>xceeded, apik up
LED s Ik on the front of the relay and au serprog ramm alde timeris nim|ted- W hen
thetim ere>pires, the reby trpsand atrp LED (ph ase org rou nd) is Ik on th e front of
the rely.

The trip kvel B U1ser adp stalde ndependently for phase and nel tral.
Lkel Be, the tiner can ke prog ram m ed, ndependently for phase and neutral,
ket een OOand 3 1 seconds, n 100m illisecond steps.

The nstantaneou sunt can ke dsalded by setting the trp val e to zero.

4.5. Changing Settings

Setthgscan k2 danged by dip si Etdies on the front of the rely. Once the
desired danges are m ade, the rely has to ke niklized so & accepts the diang es.
hiklzatbn B acom plsh ed by depressing the reset b tton forth ree seconds u ntil
the n-servike LED goesaut.

Atanytimevw hen adip s id Bdianged, the n-service LED k®y hsto flicer
at afrequency of tv ke per second. F the setting s are retut med to theirpreviou s
posins, or if the rely B hiklized, the h-servike LED v ill cease to flidker. Th B
avos the setting s from keihg nhadverently dangedw thout nimlizhg the rehy,
mplying that the relayw ou d ke set to respond to vall es dfferent th an th ose sh o n
bythedip sv it posibns. Fthe rely rem ains n th k state forthreem nutes, tu ill
accept the nel setting sand sef niklize.
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NOTE: The above paragraph does not apply to the time delay pick up setting adjustment switches (setting
I>), whose setting change isimmediate.

4.6. Display and Reset

M € type rebys are provded v &h a reset pu sh -k tton on the front and a
seven seg m ent dsply -

Upon enenp zng the reby aval e appearson thedesphly v h it ndictes the
reby state. h orderto diferentite th i from the rest of the nform aton, &t appears
W &h thetv opontsill m nated. Theval es desp lhyed ndicite:

00 Equ pment n Service.
01 htemalsetting s are different from th e exXemalsetting s.
80 Fatalflr -

Depressing the reset bo tton for kess th an ti 0 seconds advanaes a sej u enae of
data.

Thissequence B

FO Adu alstate of the equ pm ent.
F1 Ph ase a mrent .

F2 Ground a nrent .

F3 Phase a rrent forthe st trp -
F4 Ground a nrent at the st trp -
F5 Operatng tim e forthe st trp -

Last trip data (F3, F4, and F5) 15 retaned provded a >alEry pow er is
m antaned.

W &h tv o dsphlys, only 99 seconds can ke reaa ed forth e operaing tm e of
the st trip-. From then, & kg ns & an from zero v &h kwth deam al ponts It to
ndicate 10U nks. Fthe time e>xaeeds 199 seaonds, the dsphy stays Ik v kh the
fyure99 and kwth deam alponts k.

By push ng the reset b tton for kess th an 2 seconds, th e next fu ndon appears
onthedesphy.- F, fore>xamplk, the phase anent sshoi ng onthedspbhyandthe
o tton Bpushed,F? appears,i h ikd ndiatesthe nex fundbn, andthem om ent the
l» tton B rekased, the dsply v il shov the vabe of th B findbn, w hid B the
ground a rrent n tim estap setting -

Fthe b tton shel form ore th an th ree seconds, the n servike LED g oes ou t
andthe relby nimlizes iseF. Thedisphy shoi sthe state fundon.

I sonly possicbeto niklizethe rely F i hasnot picdedup. Fihaspiked
Up, orhastrpped and th e fau k persets, and the ko tton sheld form ore than th ree
seaonds, the dsply i illlshoi the adualfundpon w hen the btton B released. h
th BCcase, niRnlzatpn snot alby ed.
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F the reset b tton B not pushed formore than tv 0 m hutes, phase a nent
appearson the dsphy-

4.7. Self Test and Error Routines

W hentheM K deteds aj rave fail re of one of iscom ponents, & m m edite ly
g ves afatalenororder and disaldes th e trip ou tpu ts. h th i case th e relay prog ram
getsstuc n do bbop from 1 h ik & cannot e>d untilpou er s rem oved and th e rely
reenen zed. Loclly, the h Serviee LED goes oit and the state of the rely B
ndicated by a8 Oon the dsphly, fliiderng at afrequency of once per second. Fthe
reby seju ppedyv &h an alam ,thealm rebypigsup, ndicatng th e enor.

The fstthing the M € does i hen poi ered B perform a com plkte d ed of
the EPROM . Fany enor is deteded, a fatalerrorou tput is¢ ven.

Onca n operaon, patl EPROM aedsare made di rng the tim e the rely
5 free form ksprotedpon fundpons. Fany one of these @ eds¢ ves an enor sg nal,
i § oesto fatalerrorou tpu t.

TheM E nomoraesaW ATCHDOG m ontorng system forthe prog ram _
M easi rem ents are continu ou sy com pared 1 &h a referenae vola e so they

can ke atomatikally adysted n the event of a vokaye drop n the ntemal
m KJOProCESSor anverer.
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5. CONSTRUCTION

5.1. Case

TheMIE case Bmade of sheet metal, v Eh outlne dimenspbns as shoi n N
Foure7 .

The front cover is plsticand B set on the rely case by pressng a anst a
nkderjasket v hid B bcaed around the perim eter of the rehy, prodi ang a
hem eticsealim pervibu sto du st.

5.2. External and Internal Connections

Extemal aonnedibns are m ade to the tv o term nal bbd s m ou nted on the
lkax of the rely.Each tem nalbbd contans 1?2 rng type screi term nabk of 4 mm
di|m eterfornon-dras out m odebkand3 mm fordrav out m odek.

A lla nrent npu ts are m ade to th e sam e kmse phte, to aterm nalbba bcaed
on the bbi erpart of the rely.Th B ldod hasthe a nment carying cspacty requ ired
to carry th e a nrent of th e transfom er secondaries. htemal nput a nrent condv dors
are by er n dim eterth an th e rest of the ntemal @wnnedpns.Th ey are desi ned to
have the shonest kength possioke to m nim ize the resstive b rden on the a nrent
transform ers.The connedpons are made through pressi re type tem nak. hput
a rrent caldes are b ndled tog eth er and separated from th e oth er calde b ndles n
ordertom nim zem & neticu plng effeds of the nput a nment condi dorson the
ntemal@ndi dorscanrying v eakersgnal.

5.3. Identification

The com pkte model of the relay B hdicated on the d araceristic p bte .
Foure6 representsthe front plkte oftheM C .

Tem nal bbds are dentfied by a Etter lbcaed on the bi er phte, j st
alwve th e Eft kmrder of eadh Kod, asviel ed from the rearof the rely.Th ere are
tv o tem hallbbbd s on eadh case and each hasauniue ade (from A to B)to avod
oonfusonw hen m a hyg exXemal@nnedbns.

On ead tem nhalbbd, cnnedbn screl s(1to 12) are m arked ky eng raved
num kers.
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5.4. External Signals

TheME hasfourLght Em ktng D bdes (LED's) on the front of the relay n
orderto ndicate th e folloi ng skv atons:

h Serice. A green LED ndictesth at the relay B n operapn.

Pidk Up . A red LED ndictesth at one of the protedpnunishaspidedup-
PhaseTrip- A red LED ndicatesth at one of the phaseunikshasprodi aed atrp -
¢ roundTrip -A red LED ndicatesthatthegroundunikhasprodi aed atrp -
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6. ACCEPTANCE, HANDLING & STORAGE

Rebys are sippled to the dent n a speaal pacag ng materal v hid B
desig ned to proted th e relay di rmg nom al@ndibns of transport ..

In m edietely u pon reapt of the rely, The a stom er shou d nsped the rely
to detem ne ¥ there B any sg n of dam & e su ffered kefore ordu g transpornt. Fi
s obyous that the reby has keen dam aged du e to m streatm ent, the a stom er
shou d mmedetely advisethe sh ppern v ritng,v th copy to th e factory.

Unpacking the relay requ res that nom al precas ton B taken not to bse the
screl ssupplied n the ko<

F the relhy B not ntended for mmedete use, &t b kest to store & n the
oy nalpad ng, n adry, di st free environm ent -

I 5 m portant to verrfy th at th e nam eplate nscriptbn @ aracernst ics confom
to th ose on th e pu ra1 ase order.



6 EK-98840B

/. ACCEPTANCE TESTS

Veial nspedbn and aoxptance testhg, as descried kebi , are
recom m ended m m editely 1 pon reaept of th e rely n orderto assi re th at th e relay
has not s ffered dam g e n transt and that the fadory calikbaton has not keen
aktered.

These tests can ke perform ed as nstalbtbn or acoeptance tests, per the
U sers nom al aiera.Becal se m ost 1 sersh ave dfferent procedi res for nstallat on
and acceptance testing , th B sedpn ndicates alltest th at can ke perfformed v &h the
relhys.

7.1. Visual Inspection

Verify th at the m odelnu m kerindicated on th e front nam eplate conesponds to
the nfom atbn hdi ded n the order.Unpac the rely and verify th at no parts are
lkboken and th at th e rely h as not s ffered dam & e ordeterioration di ring transk.

7.2. Electrical Tests

7.2.1. Inverse Time Unit

7.211.Pick up Tab Calibration V erifcation

Set the si kd on the front of the relay so the ou tput relays conrespond to
ph ase org rou nd.

Conned the reby as ndicated n Fgure 8 . h orderto apply a nrent to the
reby, 1se a sipply of 127 or220vols, 50Hz v th a varalde resstor n
seres, orapow ersipply.

Set the rely at v h i evertap desired and disalde th e nstantaneou sunt by
setting th e nstantaneou sto zero.

Apply a rrent to the rely and verify that the pic 1 p LED on the front of the
reby lghts keti een 100 and 110percent of the tap setting and that the trp rely
doses th ereafter.

W &h the output rely dosed, redi ce the a nrent appled, venfying that at a
val e k®tv een 95 and 1(b percent of the tap, the rely resets and the pix up LED
tu ms off.
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7212V enfcation ofOperating Tin e

W &h the rely conneded as ndicated n the previbu s parg reph, set the
nversetimeunttothem nmum tap and set the conresponding a rve to O5.

St axessvely apply a nents of 2, 5, and 10tm estap at am nmum , verifying
that the operaing timesarew thinthem arg hs ndicated ntaldes 1,2,3,and 4 .

TABLE 1 BS M 2hverseCharacteristc

Cu rrent Operaing Times
TmesTap hput (A) forCu rve (I = Q5)
E>am pk I3 1A n Seconds
2 2 438 -5862
5 5 196-2 217
10 10 142 -155

TABLE 2. ANSINV ERSE Ch aracteris ic

Cu rrent Operaing Times
TmesTap hput (A) forCu rve (I = QO5)
E>am pk I3 1A n Seconds
2 2 393 -5
5 5 185-2 15
10 10 133 - 147

TABLE 3.V ERY NV ERSE Ch aracteristic

Cu rrent Operaing Times
TmesTap hput (A) forCu rve (I = QO5)
E>am pk I3 1A n Seconds
2 2 143 -956
5 5 138 -161
10 10 QOl7 -85
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TABLE 4. EXTREMELY NV ERSE Ch aracteris ic

Cu nrent Operaing Times
TmesTap hput (A) forCu rve (I = Q5)
E>ampk I3 1A n Seconds
2 2 163 -916
5 5 101-115
10 10 Approx03 1

Forthe Definite T m e Ch aradenstics, kased on any a nent nput, the time
shot dkehaFofthemaxanum val e.

Settherelyatthem himum tap and verify that w &h an nput a nrent of five
tim estap, the operaing tine skxti eenthemarg nsshow n h takdes5and 6.

TABLE 5
T m e n Seconds
Curve
BS hverse ANSIhv. Very hverse Extrem ely hv.
LTME=1 4 10-4 52 380-420 285-315 2 H>-225
LTME=0Q] 285-315 2 66-2 94 2 AD-220 142 -156
LTME =03 126-138 119 -131 088 - 096 O65-07 1
LTME=01 App>x< 044 App>xOd 1 App>xO3 1 App>xQ25
TABLE 6. DefniteTin e
T im e n Seconds
Curve
Tmax=1 sec Tmax=4 sec Tmax=6 sec Tmax=8 sec
LTME=1 198 -2 Q 398 -4Q0 598 -6Q 798-225
LTME=QJ 138 -142 218 -283 4 18 -4 23 558 -564
LTME =03 058 - OB 118 -123 118 -183 238 -242
LTME=01 App>x<Q2 App><O4 058 - O64 Q79 -0382
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7.2.2. Instantaneous Unit

7221V enfcation ofPick-up

Set the si kd on th e front of th e relay to ON so the ou tpu t relays conrespond
to ph ase orneu tral.

Conned the rehy as ndicated n Fgure 8 .Use a supply vokage v kth a
varialde resitor in series, oru seapow ersipply.

Set the rely at the mnimum tap.The nstantaneou s v ill set iseF to one
tim esthe val e set forthe nversetimeuni.Set the hstantaneol stim e dely
to zero seaonds.

Appl a nrent to the rely and verfy that the PCKUP LED Ights and the
outputtrip rely dosesw hen the a nent B ket een 95 and 1Bh  of th e tap setting .

W &h the trip output contact dosed, bi erthe applied a nent verfying that
thetrp rehy resetsand that the PCKUP LED tut ms off at a a nrent val e equ alto or
g reaterthan 95% ofthe pik up val e.

7222\ enfcation ofOperating Tin e

W &h the relhy aonneded as ndicated n the previou s parag reph, apply a
a rrent of 5 tim es th e tap setting , verifying th at the operating time B kssthan OQ5
seaonds.

Set the tm e dely of the nstantaneou sunt and verify that & B never less
than th e set tim e norg reaterth an th e set tim e pl s 50m illiseconds.
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8. INSTALLATION

8.1. Introduction

The rely shoi d k» nhstallked h a dean, dry plbce, free from dist and
vikaabn,andshou d ke ell Ik to faciltate tests and nspedbns.

Therebyshol dlkemountedon avertialsi face Fjure’ sapbnvien .

Exxemalomnnedibn sdiemesare refleded nFgure 9 ..

8.2. Ground Connection for Overvoltage Suppression

Reby tap B1 shou K ke conneded to ¢ rou nd so the dstortibn si ppresson
ara tscan funapon conedly. Th sconnedon shou d ke m adew &h v e of across
sedpbn of 2 5 m illin eters and as short as possiok to assi re maxanum protedbn
(preferaldy 25 an or kess)-

8.3. Tests

Sncoe most users tilize different nhstalltibn test procedl res, the sedbn
ACCEPTANCE TESTS ndides all the neasssary testsw h id can ke perform ed as
nstalbtbn tests acording to the u sers criera. The folloh hy nhdiates tests th at
are ansdered necessaryasam nimum:

Inverse Time Unit Tests

Set the rely at the pid U p tap setting desired v &h the five si td es bcaed
on the front of the rely and m arked v th symlwlb_.The pid up tap Bthe sim of
thesi kdies nthe ON posibn pl stheval e hdiated alwve these si i es_Apply
a nrent to the rely and verify that &t operates keti een 1 and 11 tim es th e setting
val e.

The ACCEPTANCE TEST S sedbn nd des a detaikd description of pid up
a nrent testing of the nversetimeunti.

Set th e rely at th e desired tim e a rve acocording to th e takde at th e front of the
rely. Set the tine dialv kh the si kdies on the front of the relay m arked 1 &h
T dil. Curwes can ke sekded from the v era e (O, v th allsi ides n the
OFF posibn)tothehghera we (L v th allsi kdes h the ON posibn).Verify the
operaing timne by applying aa nrent of 5 tines the pid up val e of the tap setting -
The ACCEPTANCE TEST S sedabn ndi des detaikd test nform ation for operating
tim etesting of the nversetimeunt.

21
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Instantaneous Unit Tests

Set the rely nhstantaneou suni to the desired val e v &h the five si tdies
markedy kh thesym kwlb> OXb (h st av aythatthesim ofthesi tdes nthe
ON posibn B eual to nimker tines nom hal anent that shou d trip the
nstantaneou s unt) and referto the ACCEPTANCE TEST S sedbn for th e tests to
verify pid up and operaing tines. The nstantaneou s time delhy i set 1 &h the
si idiesonthe frontof the relymarked b>T7 (), W herethetimedely Bthesim, n
seonds, of thesi kdies n the ON posibn.

Allth e tests descriked i the sedibn NSTALLAT ON shou H ke perform ed at
thetim ethe rely B hstallked.

Fforany reason the ACCEPTANCE TEST S have not yet kzen perform ed, th ey
shou d ke peform ed atthetim ethe rely B hstalked.

8.4. Tabs settings.

hthissedpnu e lle>plan hov to ady st the dfferent setting s (p i -
U p,a rves, nstantaneol s, etc)of aM € rely.

ME relyshave 3 (M € 5030and 7 A00)or6 (M € 8§ GO0y YA rou ps of 8
Si kdiesi hid can ke confgured n ti o poskons (OFF v &h the si ka on the FEft,
ON v kh thesi Ed ontherght).These si tades are dstnbbted N acwbmnsy &h 3
g rou psofsi idiesead -

At afunapnal kevel, 1 e can consdereacdh a@wlmn to k» divded n the
follbby ng ¢ rou ps:

Pid-up anent setting : 5 first si tdiesofthefstgroup.

Cu rve type setting : si kdies6to 8 of the first g rou p -

Tmednl5fist si kd es of the second g rou p -

hstantaneou s pig-u p setting: si tdes 6to 8§ of the second group and 1 & 2 of
thethid g rou p -

hstantaneou s operatobn tim e deby setting : posibns3 to 7 of the th ird g rou p of
Si tdies.

Asan e>xam pl, Ets ma nevw ew ant to adp st arely i th the folloi ng
setting s (forph ase, forg roundu ew ou K follby th e sam e procedu re)

Pdupamnent=225A._

Very nverseal rve.

Tmedrl= 05

hstantaneoi spig-up anment=615A_
hstantaneol stim edeby = O3 s.

naMC8§® NOI1_OOrehy.
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1 Pidk-up aurrentsetting.
The pik- p a nent sokanedu sing the folby ng fomu &

I>=[30+( )]* h/A

hourexanplk,i ev ou dobkyain the follow hg s id disposalt

OFF ON
2.25=[30+( )] *5/100
120
()=15 60
30
15
7.5

2. Typeofain eandtin edalsetting.

Thetype of a e B adj sted i sihy the conesponding si kd es, as
ndicated on th e front d aracteristics p bte -

Thetimedmlsetting B olkdaned according to the follow ng fomu k&
DI .=(()+5)/710D

hourexanplk,i ev ou dobkyain the follow hg s id disposalt

OFF ON
05=[()+5] /100
40
()=45 20
20
10
5

I . hstantaneous pidk-up setting.
The nstantaneou spid - p setting i okdaned from the follbv ng fomu k&
I>>=0)* b
hourexanplk,i ev ou dobkyain the follow hg s id disposalt

OFF ON
6.75= ( )*2.25

()=3

1

1

1
PN DMOOO
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4 . hstantaneous operation tin e cklay setting.

Finally,v ev illadj st th e hstantaneou stim ing to th e desired dely

hthisBcaseT=03 s.

1.6
0.8
0.4
- | o2
--- | o1

2
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9. PERIODIC MAINTENANCE & TESTING

Snce the mponant rok of protedwve relys n the operapon of the
nstalbton they are applied to proted, a program of perodic testhg B
recom m ended. Snce the nterval keeti een perodic tests vares ket een diferent
types of relys and nstalbipns, and kased on the e>pereenae of the user v kh
periodic tests, &t B recom m ended th at the ponts desaded n the NSTALLAT ION
sedon ke venfied at ntervakrang ng form oneto tv o years.
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10. OUTPUT CONTACT CONFIGURATION

TheMC relbayhasti ooutput contacdsi h id can ke confgu red, u h i allon
the userto dstngu s keti een phase and g round and ketv een tm e dely and
nstantaneol s ky meansofasi td marked on the delasoN 5051.

h the OFF posibn m arked on the daloN, tim e deby trps, asw ellas ph ases
and ground, are output through contads A3-A8, and the phase and neutral
nstantaneou sthrou g h contact A3-A6.

h the ON posipbn marked on the dml 5051, kwth tme dely and
nstantaneou s phase trps are output through contacd A3-A6, and kwmth tm e deby
and nstantaneou sground are output through contact A3-A8 .T rp alarm s operate n
the sam e m anner asth e trip contads.-
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O
GENERALELECTRIC*

US.A.
READY (:)
DISPLAY TIME CURVES
PICK—UP O FO STATUS v Vi Elnv BS.
FI 10 (x)
RIP @ Q F2  IGRN(x>) % % E E
F3 LASTTRIP I@ 2Sec 4Sec 6Sec 8Sec
F4  LAST TRIP IGRN
o O |5 e | (DB
D 034+ GRN 544
8% > 8‘2
03 (OxIn 0.1
0.15 0.05
0.075 0.025
TIME OVERCURRENT TIME CURVES
RELAY 0.4 T Dial 0.4
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0.2 [)+0.09 0.2
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0.05 0.05
MODEL 16 16
8 >> 8
MIC YO ¢
2 2
Vaux _Vac/dc }_6 }.6
0.8 0.8
ho____A 04 I>> 0.4
TNGRN A 02 T=() 0.2
; H 0.1 0.1
Z
@/GRN 50/51
Ne O RESET
*TRADEMARK OF GENERAL ELECTRIC COMPANY, USA MADE IN SPAIN

Figure6 Front plate characteristic of the MIC 8000/9000 (226B7400F1)
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Figure %aExternal connections of the MIC 5000 (non drawout type) 226B7322F1
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Figure 9bExternal connections of the MIC 5000 (drawout type) 226B7322F3
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Figure 1 1 External connections of the MIC 8000 (drawout type) 226B7214F3
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Figure 21.2&xternal connections of the MIC 9000 (non drawout type)
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Figure 1.2Bxternal connections of the MIC 9000 (drawout type) 226B7246F
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