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1. DESCRIPTION
T ype M IC relays are dig ital, m icroprocessor-based, non-directional

overcu rrent relays th at protect ag ainst ph ase to ph ase and ph ase to g rou nd fau lts.

T h e M IC perform s th e follow ing  fu nctions:

• Inverse overcu rrent, inclu ding  fou r ch aracteristic cu rves, and fou r valu es of
definite tim e protection, as w ell as instantaneou s overcu rrent protection w ith
prog ram m able delay; all in th e sam e relay.

 
• Ph ase and g rou nd cu rrent m easu rem ent.
 
• Ph ase and g rou nd cu rrent recorder and th e operating  tim e of th e last trip.
 

MODEL LIST

Protection Functions Bas ic Models

Ph ase G round Com m on Measuring Units  for th e Ph ases

- 1x50/51N M IC5000

3X50/51 - M IC7 000

3X50/51 1X50/51N M IC8 000

2 X50/51 1X50/51 M IC9 000

MIC5 000 m odels are sing le ph ase relays w ith  one m easu ring  u nit for ph ase or
g rou nd, and one instantaneou s u nit.

Th ese ins tructions  do not purport to cov er all details  or v ariations  in
equipm ent nor to prov ide for ev ery  pos s ible contingency  to be m et in connection
w ith  ins tallation operation or m aintenance. Sh ould furth er inform ation be des ired
or s h ould particular problem s  arise w h ich  are not cov ered sufficiently  for th e
purch aser’s purposes , th e m atter s h ould be referred to G eneral Electric (USA )
Pow er Managem ent, S.A .
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MIC7000 m odels are th ree ph ase relays w ith  one m easu ring  u nit com m on to
th e th ree ph ases, and one instantaneou s u nit.

MIC8 000 m odels are th ree ph ase relays w ith  one m easu ring  u nit com m on to
th e th ree ph ases, and an additional u nit for ph ase to g rou nd fau lts.  An additional
tw o instantaneou s u nits are provided, one com m on for th e th ree ph ases and anoth er
for g rou nd.

CURRENT RANG ES

Nom inal Current
(In)

Inv erse Tim e Unit
(Is )

Ins tantaneous Unit

5 A m p
1.5 - 13 .12 5 A m p

0.5 - 4 .3 7 5 A m p
1 to 3 1 x Is

1 Am p
0.3  - 2 .615 Am p

0.1 - 0.8 7 5 A m p

T h e pick  u p valu e for th e instantaneou s u nit can be adju sted betw een 1 to 3 1
tim es th e valu e selected for th e inverse tim e u nit.

T h e instantaneou s u nit can be disabled by adju sting  th e setting  to zero tim es
th e inverse valu e.

T h e basic relay h as tw o ou tpu t relays w h ich  can be selected to indicate eith er
if a trip h as been produ ced by th e instantaneou s u nit or th e inverse u nit, or by
ph ases or g rou nd; based on th e position of a selector sw itch  at th e front of th e relay.
An alarm  is also available.
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T h e inform ation req u ired to com pletely define a m odel are indicated in th e
follow ing  fig u res.

MODEL SELECTION (Ph ase or G round Relay s )

MIC * 0 * * N 0 1 1 * 00 * DESCRIPTION
5 1 ph ase (or g rou nd)

7 3  ph ase
1 In = 1 A
5 In = 5 A

0 Rang e = 0.1 - 0.8 7 5 x In
1 Rang e = 0.2  - 1.7 5 x In
2 Rang e = 0.3  - 2 .62 5 x In

F A u x. Voltag e: 2 4  - 4 8  Vac-dc
G A u x. Voltag e: 4 8  - 12 5 Vac-dc
H A u x. Voltag e: 110 - 2 50 Vdc

                      110 - 2 2 0 Vac
C Individu al Draw ou t T ype Hou sing
S Draw ou t T ype m ou nted in System
∅ Non-Draw ou t Hou sing

Exam ple:Overcu rrent m icroprocessor-based relay, th ree-ph ase, rated cu rrent In = 5
A., rang e 0.3 -2 .62 5 x In, au xiliary voltag e  4 8 -12 5 Vdc/ac. M odel: MIC
705 2 N 011 G  00

MODEL SELECTION (Ph ase and G round Relay s )

MIC * 0 * * N 0 1 1 * 00 * DESCRIPTION
8 3  ph ase + g rou nd
9 2  ph ase + g rou nd

2 Ph ase Rang e: 0.3  - 2 .62 5 Am p
5 Ph ase Rang e: 1.5 - 13 .12 5

Am p
0 G rnd Rang e = 0.1 - 0.8 7 5 Am p
3 G rnd Rang e = 0.5 - 4 .3 7 5 A m p

F A u x. Voltag e: 2 4  - 4 8  Vac-dc
G A u x. Voltag e: 4 8  - 12 5 Vac-dc
H A u x. Voltag e: 110 - 2 50 Vdc

                      110 - 2 2 0 Vac
C Individu al Draw ou t T ype

Hou sing
S Draw ou t T ype m ou nted in

System
∅ Non-Draw ou t Hou sing

Exam ple:Overcu rrent m icroprocessor-based relay, th ree-ph ase and g rou nd, ph ase
rang e 1.5-13 .12 5 A m p, g rou nd rang e 0.5-4 .3 7 5 A m p, au xiliary voltag e 4 8 -
12 5 Vdc/ac.
M odel: MIC 8 05 3  N 011 G  00
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2. APPLICATION

M IC relays are applied on ac circu its (lines, m ach ines, transform ers, etc.), and
provide both  rapid protection ag ainst sh ort circu its and effective overload protection.
M odel selection for a g iven application sh ou ld be perform ed in su ch  a m anner as to
provide proper selectivity and to isolate only th at part of th e system  w h ich  h as
produ ced th e fau lt.

Neg lig ible overtravel (less th an 50 m s for th e inverse tim e u nit, less th an 10
m s for th e instantaneou s u nit), and a h ig h  drop ou t to pick  u p ration (>9 5% ), along
w ith  th e instantaneou s u nit adju stm ent tap, allow  optim al coordination and reclosing
w ith ou t com prom ising  selectivity.

T h e M IC offers th e possibility of selecting  8  fam ilies of operating  cu rves, 4
dependent tim e, and 4  independent tim e.

T h e Inv erse tim e ch aracteristic is g enerally u sed in applications w h ere th e
m ag nitu de of th e fau lt cu rrent depends on th e system  g enerating  capacity at th e
m om ent of th e fau lt.  F ig u res 1 and 2  represent inverse tim e ch aracteristics BS 14 2
and ANSI respectively.

T h e V ery  Inv erse tim e ch aracteristic is g enerally u sed in applications w h ere
th e m ag nitu de of th e fau lt cu rrent depends fu ndam entally on th e system  im pedance
betw een th e point of g eneration and th e relay location.  System  g enerating
ch aracteristics h ave little to no influ ence.  F ig u re 3  represents th e Very Inverse
ch aracteristic.

T h e Extrem ely  Inv erse ch aracteristic is principally u sed in applications w h ere
h ig h  valu es of cu rrent are produ ced at th e m om ent a circu it is energ ized after h aving
been ou t of service for a certain tim e.  A  typical application is on distribu tion circu its
since th e Extrem ely Inverse ch aracteristic is th e one w h ich  m ost closely
approxim ates fu se cu rves u sed on th ose circu its. F ig u re 4  represents th e Extrem ely
Inverse ch aracteristic.

In addition, fou r definite tim e ch aracteristics are available: 2 ,4 ,6, and 8
seconds.

T h e ins tantaneous  unit can be prog ram m ed w ith  a tim e delay. T h e operating
tim e of th e instantaneou s u nit w h en th e tim e delay is zero is sh ow n in F ig u re 5.
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3. CHARACTERISTICS

3.1 General Characteristics

• Accu rate and reliable w ith  low  pow er consu m ption.
 
• Sem i-F lu sh  m ou nting .
 
• LED  Indicators for:  pick -u p, ph ase trip, g rou nd trip, and in-service.
 
• 7  dig it displays of h ig h  resolu tion and clarity.
 
• Sealed plastic case, sh ock  resistant and flam e resistant, w h ich  allow s

indicator reset from  ou tside th e case.
 
• Hig h  anti-seism ic w aveform  response.
 
• Solid state com ponents of h ig h  reliability.
 
• M icroprocessor based system .

3.2 Technical Specifications

Nom inal freq u ency: 50/60 Hz

Nom inal cu rrent: 1 or 5 am ps

A u xiliary pow er su pply: 2 4 -4 8  Vdc/ac
4 8 -12 5 Vdc/ac.

     110-2 50 Vdc,110-2 2 0 Vac.

Bu rden: Less th an 1.5 w atts at all voltag es

T em peratu re:
Operating : -10ºC to +55ºC
Storag e: -4 0ºC to +65ºC

Overcu rrent Rating s:
Continu ou s:  2  x In
T h ree Second:  50 x In
One Second:  100 x In

Relative H u m idity: U p to 9 5%  w ith ou t condensing
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Accu racy:
Operating  Valu e: 5%
Operating  T im e: 5%  or 0.02 5 seconds, w h ich ever is

g reater

Cu rrent and operating  class E Error Index, per BS 14 2 : Class E-5

Repeatability:
Operating  Valu e: 1%
Operating  T im e: 2 %  or 0.02 5 seconds, w h ich ever is g reater

Output and Trip Contacts
Closing : 3 000 w atts resistive for tw o seconds w ith  a m axim u m  of 3 0 am ps

and 3 00 volts DC.

Interru pting : 50 w atts resistive w ith  a m axim u m  of 2  am ps and 3 00 volts DC.

Continu ou s: 5 am ps, w ith  3 00 volts DC m axim u m .

F req u ency operating  rang e: 4 7  - 63  H z.

Type Tests and Standards
Insu lation W ith stand:  2  k V, 50/60 Hz for one m inu te, per IEC 2 55-5.

Im pu lse: 5 k V peak  1.2 /50 m icroseconds, 0.5 J, per IEC 2 55-4 .

Interference: 2 .5 k V long itu dinal, 1 k V transversal, Class III, per IEC 2 55-4 .

Electrostatic D isch arg e:  Per IEC 8 01-2 , Class III.

Radio F req u ency Interference: Per IEC 8 01-3 , Class III.

F ast T ransients: Per IEC 8 01-4 , Class III.

NOTE: Interference Suppression Ground Connection
T h e M IC relay contains h ig h  freq u ency interference protection consisting  of a

series of capacitors connected betw een th e different inpu t term inals and term inal B1.

T erm inal B1 of th e relay sh ou ld be connected to g rou nd so th ese interference
su ppression circu its can perform  th eir protective fu nction. T h is connection sh ou ld be
as sh ort as possible to assu re m axim u m  protection. Braided #12  A W G  condu ctors
(2 .5 m m ) are recom m ended.
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T h e pu rpose of th is connection is to prevent th e h ig h  freq u ency distu rbances
from  affecting  th e electronic circu its of system  operation. W ith  th is term inal
connected, th e protection capacitors are connected from  th e term inal to th e case.
T h erefore one needs to tak e special care u pon applying  h ig h  voltag e betw een th ese
term inals and th e case.

T h e su ppression capacitors u sed in th is relay are capable of w ith standing
voltag es u p to 3  k V. How ever, du ring  h ig h  voltag e tests, even h ig h er overvoltag es
can be g enerated, and th e capacitors sh ou ld not be su bjected to th ese types of tests.
T h erefore, th e g rou nd condu ctor sh ou ld be disconnected from  term inal B1 du ring
th ese tests. In addition, th e au xiliary voltag e circu its w ired to term inals A1 and A 2
sh ou ld be disconnected.

3.3. Ranges and Settings

T h e follow ing  indicates th e rang es of standard m odels. Special m odels can be
su pplied w ith  oth er rang es, u pon dem and.

T im e Overcu rrent U nit (T OC) (independent rang es for ph ase and g rou nd u nits):

0.1 - 0.8 7 5 x In, or
0.3  - 2 .62 5 x In in 3 2  steps of 0.02 5 x In

T im e D elay (T OC) (independent for ph ase and g rou nd):

Depends on th e cu rve selected.  F ou r Inverse T im e cu rves are available (see
fig u res 1,2 ,3 , and 4 ) and fou r definite tim e (m axim u m  tim e 2 ,4 ,6,8  seconds),
all in th e sam e relay.

Instantaneou s U nit Pick -U p (independent for ph ase and g rou nd u nits):

1 -3 1 tim es th e tap setting
Setting  of zero disables th e instantaneou s u nit

Instantaneou s U nit T im e D elay (independent for ph ase and g rou nd):

0 to 3 .1 seconds in 100 m illisecond steps

Ph ase Operating  C u rves:

BS 14 2  Inverse, ANSI Inverse, Very Inverse, and Extrem ely Inverse.
F ou r fam ilies of definite tim e ch aracteristics, w ith  m axim u m  valu es of 2 , 4 , 6,

and 8  seconds.
Betw een each  fam ily of cu rves, a determ ined cu rve can be selected betw een

0.05 and 1.0 in steps of 0.05.

G rou nd Operating  C u rves:

BS 14 2  Inverse, ANSI Inverse, Very Inverse, and Extrem ely Inverse.
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F ou r fam ilies of definite tim e ch aracteristics, w ith  m axim u m  valu es of 2 , 4 , 6,
and 8  seconds.

Betw een each  fam ily of cu rves, a determ ined cu rve can be selected betw een
0.05 and 1.0 in steps of 0.05.

All valu es are adju sted w ith  dipsw itch es located at th e front of th e relay.
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4. OPERATING PRINCIPLES

4.1. Inputs

T h e secondary cu rrent from  th e cu rrent transform ers of th e protected circu it is
inpu t to th e relay and im m ediately redu ced th rou g h  internal cu rrent transform ers.
T h e secondaries of th e relay's internal cu rrent transform ers are connected across
inpu t resistors, yielding  a voltag e proportional to th e relay inpu t cu rrent.

T h is voltag e is rectified and filtered before inpu t to th e m u ltiplexor and analog
to dig ital converter, w h ich  are internal to th e m icroprocessor w h ere th e
m easu rem ents are perform ed.

4.2. Measurement

A  tim er internal to th e m icroprocessor g enerates an interru ption every
m illisecond on 50 Hz system  and every 0.8 3 3  m illiseconds at 60 Hz, su ch  th at th ere
are 2 0 interru ptions per cycle.

Ph ase and g rou nd m easu rem ents are m ade in each  of th ese interru ptions.
T h ese m easu rem ents are g rou ped, separately for ph ase and g rou nd, in tw o g rou ps
of ten, and th e averag e of th e m axim u m  valu e of th ese g rou ps is tak en.

T h is averag e is converted at tim es tap, w h ich  is th e valu e w ith  w h ich  th e relay
w ork s. T h is valu e is read each  5 seconds.

T o im prove precision in obtaining  th e tim es tap valu e, tw o consecu tive
m easu rem ents are carried ou t. T h e first is m ade w ith  a determ ined voltag e reference
of th e internal converter and, depending  on th e valu e obtained, th e reference is
ch ang ed, and th e second m easu rem ent is obtained - w h ich  is th e one u sed.  T h is
approach  tak es better advantag e of th e dynam ic rang e of th e analog  to dig ital
converter and th erefore better precision.

M IC m easu rem ents h ave an au toadju stm ent system  to avoid false
m easu rem ents as a resu lt of ch ang es in th e reference voltag es for th e converter.
T h is is accom plish ed th rou g h  an external reference voltag e w h ich  is com pared to
th e m easu red valu e.

4.3. Inverse Time Unit

T h e tim es tap m easu rem ent obtained is com pared, independently for ph ases
and neu tral, w ith  a valu e th at corresponds to one tim es a tap set be th e u ser and if
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th e m easu rem ent exceeds th e fixed setting , a pick -u p LED  lig h ts on th e front of th e
relay.

T h e m inim u m  cu rrent necessary to cau se th e Inverse T im e m easu ring
elem ents to operate is never less th an th e set valu e (Is), nor g reater th an ten percent
of th e set valu e.

1.0 Is < 1 m in < 1.1 Is

T h e drop ou t to pick  u p ratio is not less th an 9 5% , based on th e actu al
operating  valu e.

T h e M IC incorporates fou r inverse tim e cu rves (BS 14 2  Inverse, ANSI Inverse,
Very Inverse, and Extrem ely Inverse) and fou r definite tim es (m axim u m  tim e of 2 , 4 ,
6, and 8  seconds).

W ith in each  fam ily, th e cu rves are defined by a coefficient (tim e index) from  1
(u pper cu rve) to 0.05 (low er cu rve).

4.4. Instantaneous Unit

T h e tim es tap m easu rem ent obtained is com pared, independently for ph ase
and g rou nd, w ith  a u ser set valu e, and if th e u ser set valu e is exceeded, a pick  u p
LED  is lit on th e front of th e relay and a u ser prog ram m able tim er is initiated.  W h en
th e tim er expires, th e relay trips and a trip LED  (ph ase or g rou nd) is lit on th e front of
th e relay.

T h e trip level is u ser adju stable independently for ph ase and neu tral.
Lik ew ise, th e tim er can be prog ram m ed, independently for ph ase and neu tral,
betw een 0.0 and 3 .1 seconds, in 100 m illisecond steps.

T h e instantaneou s u nit can be disabled by setting  th e trip valu e to zero.

4.5. Changing Settings

Setting s can be ch ang ed by dip sw itch es on th e front of th e relay.  Once th e
desired ch ang es are m ade, th e relay h as to be initialized so it accepts th e ch ang es.
Initialization is accom plish ed by depressing  th e reset bu tton for th ree seconds u ntil
th e in-service LED  g oes ou t.

A t any tim e w h en a dip sw itch  is ch ang ed, th e in-service LED  beg ins to flick er
at a freq u ency of tw ice per second.  If th e setting s are retu rned to th eir previou s
positions, or if th e relay is initialized, th e in-service LED  w ill cease to flick er.  T h is
avoids th e setting s from  being  inadvertently ch ang ed w ith ou t initializing  th e relay,
im plying  th at th e relay w ou ld be set to respond to valu es different th an th ose sh ow n
by th e dip sw itch  positions.  If th e relay rem ains in th is state for th ree m inu tes, it w ill
accept th e new  setting s and self initialize.
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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 is immediate.

4.6. Display and Reset

M IC type relays are provided w ith  a reset pu sh -bu tton on th e front and a
seven seg m ent display.

U pon energ izing  th e relay a valu e appears on th e display w h ich  indicates th e
relay state.  In order to differentiate th is from  th e rest of th e inform ation, it appears
w ith  th e tw o points illu m inated.  T h e valu es displayed indicate:

00 Eq u ipm ent in Service.
01 Internal setting s are different from  th e external setting s.
8 0 F atal flaw .

Depressing  th e reset bu tton for less th an tw o seconds advances a seq u ence of
data.

T h is seq u ence is:

F0 Actu al state of th e eq u ipm ent.
F1 Ph ase cu rrent.
F2 G rou nd cu rrent.
F3 Ph ase cu rrent for th e last trip.
F4 G rou nd cu rrent at th e last trip.
F5 Operating  tim e for th e last trip.

Last trip data (F 3 , F 4 , and F 5) is retained provided au xiliary pow er is
m aintained.

W ith  tw o displays, only 9 9  seconds can be reach ed for th e operating  tim e of
th e last trip.  F rom  th en, it beg ins ag ain from  zero w ith  both  decim al points lit to
indicate 100 u nits.  If th e tim e exceeds 19 9  seconds, th e display stays lit w ith  th e
fig u re 9 9  and both  decim al points lit.

By pu sh ing  th e reset bu tton for less th an 2  seconds, th e next fu nction appears
on th e display.  If, for exam ple, th e ph ase cu rrent is sh ow ing  on th e display and th e
bu tton is pu sh ed, F 2  appears, w h ich  indicates th e next fu nction, and th e m om ent th e
bu tton is released, th e display w ill sh ow  th e valu e of th is fu nction, w h ich  is th e
g rou nd cu rrent in tim es tap setting .

If th e bu tton is h eld for m ore th an th ree seconds, th e in service LED  g oes ou t
and th e relay initializes itself.  T h e display sh ow s th e state fu nction.

It is only possible to initialize th e relay if it h as not pick ed u p.  If it h as pick ed
u p, or h as tripped and th e fau lt persists, and th e bu tton is h eld for m ore th an th ree
seconds, th e display w ill sh ow  th e actu al fu nction w h en th e bu tton is released.  In
th is case, initialization is not allow ed.
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If th e reset bu tton is not pu sh ed for m ore th an tw o m inu tes, ph ase cu rrent
appears on th e display.

4.7. Self Test and Error Routines

W h en th e M IC detects a g rave failu re of one of its com ponents, it im m ediately
g ives a fatal error order and disables th e trip ou tpu ts.  In th is case th e relay prog ram
g ets stu ck  in do loop from  w h ich  it cannot exit u ntil pow er is rem oved and th e relay
reenerg ized.  Locally, th e In Service LED  g oes ou t and th e state of th e relay is
indicated by a 8 0 on th e display, flick ering  at a freq u ency of once per second.  If th e
relay is eq u ipped w ith  an alarm , th e alarm  relay pick s u p, indicating  th e error.

T h e first th ing  th e M IC does w h en pow ered is perform  a com plete ch eck  of
th e EPROM .  If any error is detected, a fatal error ou tpu t is g iven.

Once in operation, partial EPROM  ch eck s are m ade du ring  th e tim e th e relay
is free form  its protection fu nctions.  If any one of th ese ch eck s g ives an error sig nal,
it g oes to fatal error ou tpu t.

T h e M IC incorporates a W A T CHDOG  m onitoring  system  for th e prog ram .

M easu rem ents are continu ou sly com pared w ith  a reference voltag e so th ey
can be au tom atically adju sted in th e event of a voltag e drop in th e internal
m icroprocessor converter.
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5. CONSTRUCTION

5.1. Case

T h e M IC case is m ade of sh eet m etal, w ith  ou tline dim ensions as sh ow n in
F ig u re 7 .

T h e front cover is plastic and is set on th e relay case by pressing  ag ainst a
ru bber g ask et w h ich  is located arou nd th e perim eter of th e relay, produ cing  a
h erm etic seal im perviou s to du st.

5.2. External and Internal Connections

External connections are m ade to th e tw o term inal block s m ou nted on th e
back  of th e relay. Each  term inal block  contains 12  ring  type screw  term inals of 4  m m
diam eter for non-draw ou t m odels and 3  m m  for draw ou t m odels.

A ll cu rrent inpu ts are m ade to th e sam e base plate, to a term inal block  located
on th e low er part of th e relay. T h is block  h as th e cu rrent carrying  capacity req u ired
to carry th e cu rrent of th e transform er secondaries. Internal inpu t cu rrent condu ctors
are larg er in diam eter th an th e rest of th e internal connections. T h ey are desig ned to
h ave th e sh ortest leng th  possible to m inim ize th e resistive bu rden on th e cu rrent
transform ers. T h e connections are m ade th rou g h  pressu re type term inals.  Inpu t
cu rrent cables are bu ndled tog eth er and separated from  th e oth er cable bu ndles in
order to m inim ize m ag netic cou pling  effects of th e inpu t cu rrent condu ctors on th e
internal condu ctors carrying  w eak er sig nals.

5.3. Identification

T h e com plete m odel of th e relay is indicated on th e ch aracteristic plate.
F ig u re 6 represents th e front plate of th e M IC.

T erm inal block s are identified by a letter located on th e low er plate, ju st
above th e left border of each  block , as view ed from  th e rear of th e relay. T h ere are
tw o term inal block s on each  case and each  h as a u niq u e code (from  A  to B) to avoid
confu sion w h en m ak ing  external connections.

On each  term inal block , connection screw s (1 to 12 ) are m ark ed by eng raved
nu m bers.
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5.4. External Signals

T h e M IC h as fou r Lig h t Em itting  D iodes (LED 's) on th e front of th e relay in
order to indicate th e follow ing  situ ations:

In Serv ice.  A  g reen LED  indicates th at th e relay is in operation.
Pick Up.  A  red LED  indicates th at one of th e protection u nits h as pick ed u p.
Ph ase Trip.  A  red LED  indicates th at one of th e ph ase u nits h as produ ced a trip.
G round Trip.A  red LED  indicates th at th e g rou nd u nit h as produ ced a trip.
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6. ACCEPTANCE, HANDLING & STORAGE

Relays are su pplied to th e client in a special pack ag ing  m aterial w h ich  is
desig ned to protect th e relay du ring  norm al conditions of transport.

Im m ediately u pon receipt of th e relay, T h e cu stom er sh ou ld inspect th e relay
to determ ine if th ere is any sig n of dam ag e su ffered before or du ring  transport.  If it
is obviou s th at th e relay h as been dam ag ed du e to m istreatm ent, th e cu stom er
sh ou ld im m ediately advise th e sh ipper in w riting , w ith  copy to th e factory.

U npack ing  th e relay req u ires th at norm al precau tion is tak en not to lose th e
screw s su pplied in th e box.

If th e relay is not intended for im m ediate u se, it is best to store it in th e
orig inal pack ing , in a dry, du st free environm ent.

It is im portant to verify th at th e nam eplate inscription ch aracteristics conform
to th ose on th e pu rch ase order.
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7. ACCEPTANCE TESTS

Visu al inspection and acceptance testing , as described below , are
recom m ended im m ediately u pon receipt of th e relay in order to assu re th at th e relay
h as not su ffered dam ag e in transit and th at th e factory calibration h as not been
altered.

T h ese tests can be perform ed as installation or acceptance tests, per th e
u ser's norm al criteria. Becau se m ost u sers h ave different procedu res for installation
and acceptance testing , th is section indicates all test th at can be perform ed w ith  th e
relays.

7.1. Visual Inspection

Verify th at th e m odel nu m ber indicated on th e front nam eplate corresponds to
th e inform ation inclu ded in th e order. U npack  th e relay and verify th at no parts are
brok en and th at th e relay h as not su ffered dam ag e or deterioration du ring  transit.

7.2. Electrical Tests

7.2.1. Inverse Time Unit

7.2.1.1. Pick up Tab Calibration V erification

• Set th e sw itch  on th e front of th e relay so th e ou tpu t relays correspond to
ph ase or g rou nd.

 
• Connect th e relay as indicated in F ig u re 8 .  In order to apply cu rrent to th e

relay, u se a su pply of 12 7  or 2 2 0 volts, 50 Hz, w ith  a variable resistor in
series, or a pow er su pply.

 
• Set th e relay at w h ich ever tap desired and disable th e instantaneou s u nit by

setting  th e instantaneou s to zero.

A pply cu rrent to th e relay and verify th at th e pick  u p LED  on th e front of th e
relay lig h ts betw een 100 and 110 percent of th e tap setting  and th at th e trip relay
closes th ereafter.

W ith  th e ou tpu t relay closed, redu ce th e cu rrent applied, verifying  th at a t a
valu e betw een 9 5 and 105 percent of th e tap, th e relay resets and th e pick  u p LED
tu rns off.
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7.2.1.2. V erification of Operating Tim e

W ith  th e relay connected as indicated in th e previou s parag raph , set th e
inverse tim e u nit to th e m inim u m  tap and set th e corresponding  cu rve to 0.5.

Su ccessively apply cu rrents of 2 , 5, and 10 tim es tap at a m inim u m , verifying
th at th e operating  tim es are w ith in th e m arg ins indicated in tables 1, 2 , 3 , and 4 .

TABLE 1.  BS 14 2 Inv erse Ch aracteris tic

T im es T ap
Cu rrent
Inpu t (A )
Exam ple I ≥ 1A

Operating  T im es
for Cu rve (IT  = 0.5)
in Seconds

2
5
10

2
5
10

4 .3 8  - 5.62
1.9 6 - 2 .2 7
1.4 2  - 1.55

TABLE 2.  ANSI INV ERSE Ch aracteris tic

T im es T ap
Cu rrent
Inpu t (A )
Exam ple I ≥ 1A

Operating  T im es
for Cu rve (IT  = 0.5)
in Seconds

2
5
10

2
5
10

3 .9 3  - 5.06
1.8 5 - 2 .15
1.3 3  - 1.4 7

TABLE 3 .  V ERY INV ERSE Ch aracteris tic

T im es T ap
Cu rrent
Inpu t (A )
Exam ple I ≥ 1A

Operating  T im es
for Cu rve (IT  = 0.5)
in Seconds

2
5
10

2
5
10

7 .4 3  - 9 .56
1.3 8  - 1.61
0.7 7  - 0.8 5
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TABLE 4 .  EXTREMELY INV ERSE Ch aracteris tic

T im es T ap
Cu rrent
Inpu t (A )
Exam ple I ≥ 1A

Operating  T im es
for Cu rve (IT  = 0.5)
in Seconds

2
5
10

2
5
10

7 .63  - 9 .7 6
1.01 - 1.15

Approx. 0.3 1

F or th e D efinite T im e Ch aracteristics, based on any cu rrent inpu t, th e tim e
sh ou ld be h alf of th e m axim u m  valu e.

Set th e relay at th e m inim u m  tap and verify th at w ith  an inpu t cu rrent of five
tim es tap, th e operating  tim e is betw een th e m arg ins sh ow n in tables 5 and 6.

TABLE 5

T im e in Seconds
Cu rve

BS Inverse ANSI Inv. Very Inverse Extrem ely Inv.

I. T IM E = 1

I. T IM E = 0.7

I. T IM E = 0.3

I. T IM E = 0.1

4 .10 - 4 .52

2 .8 5 - 3 .15

1.2 6 - 1.3 8

Appx. 0.4 4

3 .8 0 - 4 .2 0

2 .66 - 2 .9 4

1.19  - 1.3 1

Appx. 0.4 1

2 .8 5 - 3 .15

2 .00 - 2 .2 0

0.8 8  - 0.9 6

Appx. 0.3 1

2 .05 - 2 .2 5

1.4 2  - 1.56

0.65 - 0.7 1

Appx. 0.2 5

TABLE 6.  Definite Tim e

T im e in Seconds
Cu rve

T m ax. = 2  sec T m ax. = 4  sec T m ax. = 6 sec T m ax. = 8  sec

I. T IM E = 1

I. T IM E = 0.7

I. T IM E = 0.3

I. T IM E = 0.1

1.9 8  - 2 .02

1.3 8  - 1.4 2

0.58  - 0.62

Appx. 0.2

3 .9 8  - 4 .03

2 .7 8  - 2 .8 3

1.18  - 1.2 3

Appx. 0.4

5.9 8  - 6.04

4 .18  - 4 .2 3

1.7 8  - 1.8 3

0.58  - 0.64

7 .9 8  - 2 .2 5

5.58  - 5.64

2 .3 8  - 2 .4 2

0.7 9  - 0.8 2
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7.2.2. Instantaneous Unit

7.2.2.1. V erification of Pick-up

• Set th e sw itch  on th e front of th e relay to ON so th e ou tpu t relays correspond
to ph ase or neu tral.

 
• Connect th e relay as indicated in F ig u re 8 . U se a su pply voltag e w ith  a

variable resistor in series, or u se a pow er su pply.
 
• Set th e relay at th e m inim u m  tap. T h e instantaneou s w ill set itself to one

tim es th e valu e set for th e inverse tim e u nit. Set th e instantaneou s tim e delay
to zero seconds.

A pply cu rrent to th e relay and verify th at th e PICK U P LED  lig h ts and th e
ou tpu t trip relay closes w h en th e cu rrent is betw een 9 5 and 105%  of th e tap setting .

W ith  th e trip ou tpu t contact closed, low er th e applied cu rrent verifying  th at
th e trip relay resets and th at th e PICK U P LED  tu rns off at a cu rrent valu e eq u al to or
g reater th an 9 5%  of th e pick  u p valu e.

7.2.2.2. V erification of Operating Tim e

W ith  th e relay connected as indicated in th e previou s parag raph , apply a
cu rrent of 5 tim es th e tap setting , verifying  th at th e operating  tim e is less th an 0.02 5
seconds.

Set th e tim e delay of th e instantaneou s u nit and verify th at it is never less
th an th e set tim e nor g reater th an th e set tim e plu s 50 m illiseconds.
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8. INSTALLATION

8.1. Introduction

T h e relay sh ou ld be installed in a clean, dry place, free from  du st and
vibration, and sh ou ld be w ell lit to facilitate tests and inspections.

T h e relay sh ou ld be m ou nted on a vertical su rface. F ig u re 7  is a plan view .

External connection sch em es are reflected in F ig u re 9 .

8.2. Ground Connection for Overvoltage Suppression

Relay tap B1 sh ou ld be connected to g rou nd so th e distortion su ppression
circu its can fu nction correctly.  T h is connection sh ou ld be m ade w ith  w ire of a cross
section of 2 .5 m illim eters and as sh ort as possible to assu re m axim u m  protection
(preferably 2 5 cm  or less).

8.3. Tests

Since m ost u sers u tilize different installation test procedu res, th e section
ACCEPT ANCE T EST S inclu des all th e necessary tests w h ich  can be perform ed as
installation tests according  to th e u sers' criteria.  T h e follow ing  indicates tests th at
are considered necessary as a m inim u m :

Inverse Time Unit Tests
Set th e relay at th e pick  u p tap setting  desired w ith  th e five sw itch es located

on th e front of th e relay and m ark ed w ith  sym bol I>. T h e pick  u p tap is th e su m  of
th e sw itch es in th e ON position plu s th e valu e indicated above th ese sw itch es. A pply
cu rrent to th e relay and verify th at it operates betw een 1 and 1.1 tim es th e setting
valu e.

T h e ACCEPT ANCE T EST S section inclu des a detailed description of pick  u p
cu rrent testing  of th e inverse tim e u nit.

Set th e relay at th e desired tim e cu rve according  to th e table at th e front of th e
relay.  Set th e tim e dial w ith  th e sw itch es on th e front of th e relay m ark ed w ith
T .dial.  Cu rves can be selected from  th e low er cu rve (0.05, w ith  all sw itch es in th e
OF F  position) to th e h ig h er cu rve (1, w ith  all sw itch es in th e ON position). Verify th e
operating  tim e by applying  a cu rrent of 5 tim es th e pick  u p valu e of th e tap setting .
T h e ACCEPT ANCE T EST S section inclu des detailed test inform ation for operating
tim e testing  of th e inverse tim e u nit.
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Instantaneous Unit Tests
Set th e relay instantaneou s u nit to th e desired valu e w ith  th e five sw itch es

m ark ed w ith  th e sym bol I>> ()XI> (in su ch  a w ay th at th e su m  of th e sw itch es in th e
ON position is eq u al to nu m ber tim es nom inal cu rrent th at sh ou ld trip th e
instantaneou s u nit) and refer to th e ACCEPT ANCE T EST S section for th e tests to
verify pick  u p and operating  tim es.  T h e instantaneou s tim e delay is set w ith  th e
sw itch es on th e front of th e relay m ark ed I>> T (), w h ere th e tim e delay is th e su m , in
seconds, of th e sw itch es in th e ON position.

A ll th e tests described in th e section INST ALLA T ION sh ou ld be perform ed at
th e tim e th e relay is installed.

If for any reason th e ACCEPT ANCE T EST S  h ave not yet been perform ed, th ey
sh ou ld be perform ed at th e tim e th e relay is installed.

8.4. Tabs settings.

In th is section w e w ill explain h ow  to adju st th e different setting s (pick -
u p, cu rves, instantaneou s, etc) of a M IC relay.

M IC relays h ave 3  (M IC 5000 and 7 000) or 6 (M IC 8 000 y 9 000) g rou ps of 8
sw itch es w h ich  can be config u red in tw o positions (OF F  w ith  th e sw itch  on th e left,
ON w ith  th e sw itch  on th e rig h t). T h ese sw itch es are distribu ted in colu m ns w ith  3
g rou ps of sw itch es each .

A t a fu nctional level, w e can consider each  colu m n to be divided in th e
follow ing  g rou ps:

• Pick -u p cu rrent setting : 5 first sw itch es of th e first g rou p.
• Cu rve type setting : sw itch es 6 to 8  of th e first g rou p.
• T im e dial: 5 first sw itch es of th e second g rou p.
• Instantaneou s pick -u p setting : sw itch es 6 to 8  of th e second g rou p and 1 & 2  of

th e th ird g rou p.
• Instantaneou s operation tim e delay setting : positions 3  to 7  of th e th ird g rou p of

sw itch es.
 

As an exam ple, let’s im ag ine w e w ant to adju st a relay w ith  th e follow ing
setting s (for ph ase, for g rou nd w e w ou ld follow  th e sam e procedu re):

• Pick -u p cu rrent = 2 .2 5 A.
• Very inverse cu rve.
• T im e dial = 0.5
• Instantaneou s pick -u p cu rrent = 6.7 5 A.
• Instantaneou s tim e delay = 0.3  s.

in a M IC 8 053  N011 _00 relay.
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1. Pick-up current setting.

T h e pick -u p cu rrent is obtained u sing  th e follow ing  form u la:

I > = [ 3 0 + (  ) ] *  In/100

In ou r exam ple, w e w ou ld obtain th e follow ing  sw itch  disposal:

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

2. Ty pe of curv e and tim e dial setting.

T h e type of cu rve is adju sted u sing  th e corresponding  sw itch es, as
indicated on th e front ch aracteristics plate.

T h e tim e dial setting  is obtained according  to th e follow ing  form u la:

D.T . =( (  ) + 5 ) / 100

In ou r exam ple, w e w ou ld obtain th e follow ing  sw itch  disposal:

OFF       ON
       0.5 = [ (  ) + 5 ]  / 100
                                 40
            (  ) = 45                              20
                                                   20
                                                    10
                                                       5

3 . Ins tantaneous p ick-up setting.

T h e instantaneou s pick -u p setting  is obtained from  th e follow ing  form u la:

I >> = () *  I>

In ou r exam ple, w e w ou ld obtain th e follow ing  sw itch  disposal:

OFF       ON
       6.75 =  (  ) * 2.25
                                 16
            (  ) = 3                               8
                                                     4
                                                      2
                                                       1

  - - -
  - - -
  - - -

   - - -
  - - -

  - - -
  - - -
  - - -
  - - -
  - - -

  - - -
  - - -
  - - -

   - - -
     - - -
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4 . Ins tantaneous  operation tim e delay  setting.

F inally, w e w ill adju st th e instantaneou s tim ing  to th e desired delay

In th is case T = 0.3  s.

         OFF ON

1.6
0.8
0.4
0.2
0.1

  - - -
  - - -
  - - -

   - - -
     - - -
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9. PERIODIC MAINTENANCE & TESTING

Since th e im portant role of protective relays in th e operation of th e
installation th ey are applied to protect, a prog ram  of periodic testing  is
recom m ended.  Since th e interval betw een periodic tests varies betw een different
types of relays and installations, and based on th e experience of th e u ser w ith
periodic tests, it is recom m ended th at th e points described in th e INST ALLA T ION
section be verified at intervals rang ing  form  one to tw o years.
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10. OUTPUT CONTACT CONFIGURATION

T h e M IC relay h as tw o ou tpu t contacts w h ich  can be config u red, w h ich  allow
th e u ser to disting u ish  betw een ph ase and g rou nd and betw een tim e delay and
instantaneou s by m eans of a sw itch  m ark ed on th e dial as o/N 50/51.

In th e OF F  position m ark ed on th e dial o/N, tim e delay trips, as w ell as ph ases
and g rou nd, are ou tpu t th rou g h  contacts A 3 -A 8 , and th e ph ase and neu tral
instantaneou s th rou g h  contact A 3 -A 6.

In th e ON position m ark ed on th e dial 50/51, both  tim e delay and
instantaneou s ph ase trips are ou tpu t th rou g h  contact A 3 -A 6, and both  tim e delay
and instantaneou s g rou nd are ou tpu t th rou g h  contact A 3 -A 8 . T rip alarm s operate in
th e sam e m anner as th e trip contacts.
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FIGURES
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Figure1  . Inverse BS142 operating characteristic curve (301A7410F1)
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Figure 2 .  ANSI INVERSE time characteristic curve (301A7410F2)
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Figure 3. VERY INVERSE time characteristic curve (301A7410F4)
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Figure 4. EXTREMELY INVERSE time characteristic curve (301A7410F3)
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Figure5.  Instantaneous unit characteristic curve including output relays
(301A7410F5)
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Figure6 . Front plate characteristic of the MIC 8000/9000 (226B7400F1)
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Figure7a     . Dimensions and mounting of the MIC (no n-drawout type) 226B6086F4
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Figure 7b. Dimensions and mounting of the MIC (drawout type) 226B6086F2
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Figure 8. Testing scheme (301A7411F1)
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Figure 9a. External connections of the MIC 5000 (non drawout type) 226B7322F1

Figure 9b. External connections of the MIC 5000 (drawout type) 226B7322F3
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Figure 10a. External connections of the MIC 7000 (non drawout type)
226B7215F1

Figure 10b. External connections of the MIC 7000 (drawout type) 226B7215F3
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Figure 11a. External connections of the MIC 8000 (non drawout type)
226B7214F1

Figure 11b. External connections of the MIC 8000 (drawout type) 226B7214F3
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Figure 12a. External connections of the MIC 9000 (non drawout type)
226B7246F1

Figure 12b. External connections of the MIC 9000 (drawout type) 226B7246F


