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CURRENT PROTECTION RELAY IPR-A

EEMTY guastions, pressing either key will cause
m Ay ehignged selpoint will pod
the BTORE key is preased.

HE: Thess keys can be pressed any tme a sete

# dsplayed in SETPOINTE mode o whaen a
YESMNG question s displayed in A&CTUAL VALUE
migde {see BTORE key) Whan the desired selpoint
vl is re
an afterad sslpoints s not stored the previous value
will afill e in effect.

BTORE ke

FUNCTICN: The HRE ey slows he user to sto-
re new selnoints into the IPRWA relavs internal me-

EFFECT: Whan this key i
rnre e currently displs
andd will mmediately nome mm sv‘rwci‘ But !r 1?’:@ 1o
‘ rot entared o the PROG pushbutom
i wmvicﬁu%!g the If‘-‘ﬁﬁ f"s mi:w will @k

GRION ITALIA "

IPR-A

SRR SYSTEM STATUS

E g T
i‘m} e fl;’ Fose
we CRERR
K Y By RESET g .:
4} deacE {Wg & st LINE L
[7] #onne {8] P uarue 5] srone

;_ w JPR-A CLIRREMT PROTECTION BELAY o

8 the PROHG pushbution s pressed when the IPR-A

w55 cnde the setpoint will be sto-

ralay ask for th
rizcl

store the selpoint and the following message ap-
roty the display

CARILY W
WERONG SODE

el dhe BTORE oy s used 1o save L

Wihan a selpaint is stored the message:

HEW SETPOINT
BTORED

will appear on the display,

The BTORE key can be pressed i ACTUAL VA
LUES mode o olear the malntenance data or the
opgrations dale or pre-trip dale or event data or to
modify the status of the disconnestor or circult brea.
by

To clear the maintenanca data the Toliowing messa-
g2 fromn page 2 of ACTUAL VALUE mode must be
uibplayed after the "MO" walue s alersd to say
“f by pressing the VALUE UPAGALIE DOWYHR
5\?&“'«"

MAINTENANCE DATA
CLEAR?T YES

Then when the S8TORE key is pressed the following
massage will appear on the display

DATH CLEARED
The maimenanoe data will then be olearsd.

To clear the apsrations dats or pra-trie date or svent
data iw accomplished using the sams procedure pre.

vivasly descrihed,

T‘LJ.N
T walue s a]iit‘*’td 1o ca§= ™ i": .’ t.“g,f prexwm;} ‘!:hiﬁ

WALUE UPAALLIE DOVWEN kay!

CLOBING DISCONNY
YES

fur closing of dizoonestor ar

CLOSING BREARER?
YES

for clusing of circult reaker or

DPENING THECONNT

for opening of disconnaector or

DISPLAY AND KEYBOARD
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CURRENT PROTECTION RELAY IPR-A

OHPENING DISCONKTY

far opening of cirouit breaker,

Than when the STORE key is pressed the faliowing
ressage will appear on the display

AOTUAL VALLES
END OF PAGE

digseonmactor o oireull breaker will then

The STORE key can be used only in SET-
Sorriode 1o store new selpoints or in ACTUAL

SE modae to cdlear the maintenance data or the
aperations data or pre-trip dala or event data or {o

maodify the status of the disconnector or circuit brea-
b,

RESET key

fmte ezslrj rmfpan‘ mlcw‘ ?wve
feader closing can be af-

tate and extinguishes the
assocted LED affer tcondition has caused o
tve. This key will only be effective if

to bacon
the fault condition has been removed. Oihenaise, re-
satiing will not be possibie and pressing the RESET
key will have no affect

USE: This key can be used at any time, in any mode
o rasat the IPR-A ralay.

TRIP led

The TRIP 5 the state of the tip output re-
tay whis ,? i d b trip the Feader Breaker monito-
red by the IPR-A relay. Whaen the LED is on, the
THRIP relay is active (if previously it was programmed
fatehed operation) with ihe cause of the fip condi-
ot ofy AUTOMATIC OPERATION mode.
will e asdinguished by pressing the RESET
oty i the fault condiion causing the relay fo be
" ST Temievad,

ALARM e

fhe ALARM led indicates the state of the alarm oul-
put refey, When the LED is on, the ALARM relay is
active {if previously # was programmed latched ope-
ration} with {the vause of the alanm condition shown
o AUTOMATIC OPERATION mode. The LED will
e extinguished by pressing the RESET key enly if
the fault condiion causing the alarm relay to be acti-
valed has hean removed,

OUT OF BERVICE jed

The OUT OF & VICE ted s used to show the re-
sult of the [PR-A seiftest feature. When the LED is
on, the SERVICE relay is desactived and service is
reguiret

BREAKER CLOSED led

The BREAKER CLOSED LED indicates the status of
the Feedar Brﬁaker bemg monitored by the IPR-A re-
fay. The LED is on if the Feader Breaker is closed

BREAKER OPEN led

The BREAKER OPEN LED indicales the status of
the Feeder Breaker being monitored by the [PR-A re-
fay. The LED is on if the Feeder Breakar is apan.

BREAKER EARTHED led

LED indicates the status
af Lhe F Ezmjer Urecﬁker bemg monitored by the IPR-4A
rafay. The LED is on if the Feeder Breaker i3 aar-
thedt,

SWITCH CURRENT led

The SWITCH CURRENT led is on when the current
of sither phase has excesded the normat current of
the disconnector or fuses, With circuit bregker, this
bed 1s off.

PICHUP B> {51} led

For the purpose of testing, far calibration verification,
the PICKUP B (51) indicator will come an when in-
verse time phase overcurrent protection feature has
had s pickup threshold sxcesded. The indicator will

4 DISPLAY AND KEYBOARD
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GURRENT PROTECTION RELAY IPR.A

i oan only feng as the measured phase ou-
rrent s above $8 pickup thrashold

PO L= (50) lod
For tha purpose of tasting, for calibration verification,
the PIOKUP 2> (50) indicator will come on when
instartaneous overcurrent protection festure has had
e piokup threshold sxeseded. The indicstor witl re-
rmain on enly as fong as the messured phase curent
iz above s piokup threshald,

PHOHUP {o {B1NAY) led

the FIOKUR dox (813 indicafor will coms on
whisn irverse time ground overcurrent protection feg-
lure hias had s pickup threshold exceaded. The indi
calor will remaln on only as long as the measurad
groutdd cwrrent 15 above it plockup thrasheld.

PICHUE joxe (BON/G) led

For the purpose of testing, for catibration verification,
the FHOKUR te@> (BON/EY mdicator will come on
whan instantanecus ground overcurrent protection
feature has had Hs pickup threshold exceeded. The
indicater will remain on only 2s long as the messy-
rat ground current s above s pickup threshold,

LD display

The display is a 37 character alphanumers typse
Thiz display visually shows in snglish all values, set.
poirds and messages, through a series of nes wi-
thin the pages of 3 display modes. Actual Values,
Hetpoirds, and Avtomatic Operation.

4 DISPLAY AND KEYBOARD
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8, BETROIMTS MODE

STROMNTS mode any or alf of the fesder frip/a-

e setpoints may be either viswsd or altered. This

Lomients
T Sebpoind socess
s Frase current sstpaints
4 Ground current setpodnis
4 Configuration ssipoints
Copnrmunicationg setpoints
& Calitration mads sedpoint

To prder | CHMTE mode the SET POINTE ey
st tw £ o When inothis mode, IF no key s
ssend 0y more than fen minutes, the display will
wrgtically go into AUTOMATIL OPERATION
de. To refurn to SETPOINTS mesde the SET
MTE key musl be pressed When this key is
ed the following message will appear on the
diapiay,

BETPOINTS PAGT

frat i%:"m sa" ti'w ?’ir*«‘! &gx, u!‘ Ss

5 can oedy e vieseed

B EAGE DOWN and LINE keys ¢
oy then e vsed to view sl of the SET-

fhen setpomts are fo be changed, the WaLUE LR,
MR DOAYN, and STORE keys {sas section 4.2

O, and LINE keys are

tpoints hat are to be changead.

themaelves are changed by prm“;mg

Je U or VALLIE DOAWN keys until the des.

2 s reached. When the setpoint is

:(u« fis proper value the STORE key should
i dor to :,mra* *?m wtgm t mm zha’»

A
15 S E

MEW SETRCHNT
STORED
A appear on the display and the new setpoint value

wall b used Dy the IPR-A relay.

Hoan atternpt is made to store a new selpoint valus
without the PROG pushbution pressing during the
fullowing message,

SETPOINTS PAGE 1
BETPOINT ACCESS

and the access code entered s wiong, the new va-
fue will not be stored and the message,

ILLEGAL ACCESS

will appear on the display,

Setpoints may be changed while the feeder breaber
is olosed; hovesver 1 s not recommendsd to changs
important protection parameters without first ope-
g the circuit breaker

Setpoints will rernain stored indefinitely in the PR
relay's internal non-woladite memory aver when cone
trod poswer to the unit is rervowed.

Al sin pages of data and the tnes in each p
a5 shown i Table 8-1 Also shown are th
andd incrarments {or each sefpoint. It should b
that the IPR-5 relay's feeder protection parame
are basaed on the data enlersd by the user. Thus thm
data must be complete and acourate for the given
sysiem

The following abbrevistions are used in ihe massa-
ges incthe selpoints pages

H Ampars

o Current transformer
] Csrrant

U L Cycley

CHEOREPR. Discrepanty

ELE, Electrical

EXTREM Extremely

Hz Hartz

BsT Instantaneous
AN nverse

L Kitnarnps

By Filoenlts

MECH. techanical
RACHD Waoderataly

i Pitlimaconds
MRS Marninal

L Ohvarcugrent
BEC Becondary or second

& SETPOINTS MODE
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Multipde of plokup tevel
Lero Segquence

Table 61 BETPOINTS
SETPOINTE PAGE 1
EBETPOINT ACCESS
Eire information Line

1 SETPOINTS PAGE 1§

?:mi TROANT ACCESS
cripfions This page of setpoints contains
ages for Belpoint Access. To altered the
the PROG pushhutton could be
during this message or pressing the
U kay and entering the access code.

T oyour three digd aceess
keyboard organized as follows.

QRION TTALLA Y

IPR-A

HELAY
FIATUIS

O [t O
O |Oites Oz
Oyossrd Oy O vt
[0 e 248 L8] v
(4] dwoce 5] pvaue [&] ome

(7] wrace  [a]Wvae  [9] srone

w [P CURRENT PROTECTION RELAY .

SYSTEM BTATUR

CURRENT PROTECTION RELAY IPR-A

Table -1 SETPOINTS
SETFOINTS PAGE 1
SETPOINT ACCESS
Lire information Ling

Messages Line 3 to 7 wil appear If the selpoinls ac-
cass Js onabled. Qtherwise, messages ne B o 70
will sl

"

Messages Line 3 to ¢ will sppesr if the PROG pushe
button was pressing dunng the message of the fine
1.

3 SETPOINT ACCESS

EMABLED
seseription. This message indicates the ac-
cass to saipoints to alter i

4 ENTER NEW ACCESS
CODE [
Description: This message allows the user fo
anter their own personaiized access code

Range: YD, NO
Faclory vatue: NG

spes fines 8 and 7wl only appear F NS se-
fected in messags ling 4

Messages fines 5o 7 will onty appear F YES 15 se-
fected i message fine 4.

B ENTER NEW ACCESS
LO0nE:
Description: Onee this message s displayed,
arter a three digit access code using the key-
board erganized as explained before,

Omee the new aceess code is entered, the fo-
Howing message appear on the display

NEW ACCESS CODE
BTORED
PR-A RELAY

IPR-A XXX AN
Description: This message dentifies the PR~
A firmware revision.

O

7 END OF PAGE
SETPOINT VALUES
Description: This s the last line of page 1,
sefnoints. Press PAGE UP or LINE keys {0
view page 2

6 SETPOINTS MODE
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Table 8.1 BETPOINTS

CURRENT PROTECTION RELAY IPR-A

SETPOINTE PAGE 1
SETPOINT ACCESS

Table -1 SETPOINTS

BETBOINTS PAGE 2
PHASE CURRENT

Line Informalion Line Line  Information Line
& CHNLY WIEW 1 SETPOINTS PAGE 2
WROMG CODE PHASE CURRENT
Desoription: This message indicates the ag- tescription: The setpoints page 2 header. In
ouRs fo selpoints s only in view mode. this page you must enter information about
the phase current transtormer being used in
v s your application. This allows the PR-A relay
o IPR-A RELAY to scourately gense the feeder currents. This
PRSI AINN page alsn aliows you (o sef the levels for va-
Dascription: This message identifies the IPR- rious overcurrent atarms and trips.
A Birmware revision,
2 SAMPLING
1 ERC OF PAGE FRECQUENCY 50 Hz
BSETPOINT VALUES Description. The frequency entered in this
Description: This is the last line of page 1, sefpoint is used for internal sempling The
setpoints, Fress PACE UP or LINE keys to frequency entered here must mateh the line
Wigw prage 2 frequency, otherwise the current readings will
’ be unstable.
Range: 50 Mz, 80 sz
Factory value 50 Hyz
3 PHASE CT RATING
FRIMARY 100 4
Description: Enter the primary current rafing
of the phase current transformers being used
This walue is found on the transformer name.
plate I your transformer has a rating outside
thiz range sontact ORION ITALLA for informa-
tion. Note that alf three phase CT's must ha-
ve the same raling
Range: 10 to 5000 Amps, steps of & Amp
Factory value: 100 A,
4 PHASE TIMED O/C

FICKUP 25 %07

Description: The phase overcurrent pickup le-
vel is entered here. This is given as a percen-
tage of the C7 rating This setting will
deterrmne the level of current which the (PR
A retay will enfify as too bgh, and then ine-
tigte a timed overcurrent trip of the breaker,
according to the selacted curve shape.

For example, If 80% i entered hare, then the
IPR-A relay inttiate a bmed trip of the feader
breaker when at least one of the phase cu-
freris reaches 0% of the full O rating ente-
red in message Pg. 2 line 3. Delermine this
value by referring 1o the feedar design specifi-
cations.

Nete: Flease refer to section "Protection Ap-
plication Information” in regards fo the max-
mum current capacity of the relay.

8§ SETPOINTS MODE

§-3



Table 8.1 SETPOINTS
BETPOINTS PAGE 2
PHASE CURBEMT
Ling  Information Line

CURRENT PROTECTION RELAY IPR-A

Tatde f.1 SETPOINTS
SETROINTS PAGE 2
PHASE CURRENT

iformation Lne

Line

250%, steps of 1%

St

PHASE 0 CURVE
SIED MOE 1

soviption The shapes of the required protec-
urve st e enfersd here, The ourve
gre showen below logether with the
~a<¢=m i‘rmrs ﬁf the name which s displa-

HSPLAYED
PARAT

MDD MY
NORMAL 114
VERY 1INV

urve tas heen
# wass the WALUE
!”}‘uf'aa *J kews untd the e
mm tha selectad our-
& bi H“'if:dt‘i’:.i

BACDY 1Y, ARG MORMAL TNV,
I, ;(‘15.?%1;_4! EXTREM MV, 1AC
AL COBAD WE H}’

{4981,
wWp plase oesrourent time dial
rad here, This allows the user
sebechond curve 1o the system regquire
Detect the curve nurmber by refemng
a Appendics B

PHASE TIMED O/C

BHIFT 1.4

LDescription: Although only 10 disorete curves
van be seipcted for phase time owverourrent
using the time mallipher dial, the fip times
car be shifled o effeclively creste curves in
batwesn, This allows for more acourate coor
dinatior. To selecled the correct shift walue,
plot the required curve for cogedination and
select the closest curve shape and ourve
number. Set the phase lme muoltipler dial to
the closest curve number. Then select the
best tme overcurrant shift value to adjust the
curve Uip lrmes, For example f the plotied
curee Talls exactly on ﬁmrmiiy IMYErse DUnve
number 4, sedect CURVE SHAPE novmal in-
verse and TIME DIAL 4 Then sef the phase
avprcarrent shift of 1.4 instead the plotted
ouryve was bebyveen curve 3 and 4 about 80%
helow curee A4 then a mullipiier shift of 0.8
wolild be chosen

ge 05 1o 1.1, stens of 01
Factory walue 1.0

PHASE G ALARM
ENARLED
soriplion: This message afows The ussr o
enable or disable the phase overcurrent
alarm,

Fange: EMY Rl ED, DISABLED
Factony waly w EWARLED

Messages fnes B and 10wl only appesr iF EMA-
BLED is selected i message e B

9

PHASE OfC ALARM

LEVEL LD

Description: This is the value of current flo-
wiry v any phase which will cause the ralay
o initiate an alanm. This walue i enlered as a
muftiple of the phase timed overcurrent pic-
kup level chosen in messags line 4. Choose
alarm values lower than the tip pickup levels
by an amourd which will give adequate war-
ping of iImpending problems. Por example a
value of 80% of the phase fimed overcurrent
level might be chosen, and 08 would be en-
tared here,

Fange: 0.5 to 30, steps of 01
Factony value 1.0

& SETPOINTS MODE
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Table 6-1 SETPOINTS

SETPOINTS PAGE 2
PHASE CURRENT

CURRENT PROTECTION RELAY IPR-A

Table 6-1 SETPOINTS

SETPOINTS PAGE 2
PHASE CURRENT

Ling  information Line Line  Information Ling

10 PHABE /0 ALARIW 13 PHASE INST TRIP
LELAY T HEC DELAY 6 CYe
Descnption: The value of the timed overci- Description: The intentional delay on the pha-
rrant atarm delay s entered here, The purpo- g6 instardaneous trip is set here, IF 0 (5 selas-
s@ of the time delay is to prevent alarms due ted, there will be not intentionsl delay. There
to mamentary high currents  which  gcour is, however, a one cicle defay which is necas-
whan largs sguipment s swilched on or off sary for the IPR-A relay to resct to the fault
the feeder. T the current drops below the condition. it any other value is entered within
alarm setting hefore the time delay which you the above range, the frip will occur in this
setect, no alarm will be indiated. above reaction time plus the entered valus.

Thus, for an enterad delay of 2 oycles on 2 80

Range: 110 254 sec, sleps of 1 sec Hz system, the actual time to trip on phase
Factory valye: 1 sec instanlaneous is 3 % 16.8 msec = 50 mser

Y R - Rangs: 0 to 40 cycles, steps of 1 cyele

1 PHASE INST TRIP Ei'-‘a_m?:ry value: {:ycéa E !

ENARLED
Descriplion: This setpaint aiiawg the user to 44 END OF PAGE
anable or disable the phase instantaneous
trip protection. SETPOINT VALUES
Pasariplion: This is the last line of page 2.

MOTE. Flease refar fo sectfon "Frolection Ap- setpoints. Press PAGE UP or LINE keys to
plication informeation” in regard o the maxi- view page 3
fourn carrent capacity of the relay.
Riangs ENABLED DISABLED
Factory value: ERNABLED

Messages fines 12 and 13 will only appear if ENA- Table 61 BETPOINTS

g wefected in message ine 11,

PHASE INST TRIP

LEVEL 0.0

Description: The instantaneous overcurrent
trip levatl for all phase is entered here a3 3
multiple of the pichup level already sel in
msssage line 4 This feature prolects the fee-
der fram gudden very high current which can-
not be toelergted  without machine damags.
For example, if the phase overcurrent pickup
level was 100 Amps, and 2 sefting of § was
chosen here then & current of 500 or higher
armps in any phase, for longer than the time
spacified in the next message will cause a trip
signal to be produced by the IPR-A relay.

Range: 1.0t0 18, steps of 0.5
Factory value: 10

Line

SETPOINTS PAGE 3
GROUND CURRENT
information Line

BETPOINTS PAGE 3
GROUND CURRENT
Description The setpoint page 3 header. in
this page the sefpoints which determing the
ground currend protection are entered.

GHROUND CURRENT

SENSING ENABLED

Drescription: This message aflows the user 1o
gnable or disable the ground current protec-
fon,

Range ENABLED, DISABLED
Factory value ENABLED

nly message fne 15 will appear if DISABLEL i3 se-
facted i message ne 2.

& SETPOINTS MODE
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Tabite 6-1 SETPOINTS
BETROINTS PAGE 3
GROUND QURRENT

CURRENT PROTECTION RELAY IPR-A

Table 8-1 SETPOINTS

SETPOINTS PAGE 3
GROUND CURRENT

Ling  information Line Ling  Information Line
3 SENSING SYRTEM & GROUND O/0 CURVE
RESIDLIAL AN MOD INY
g ' 1@ ks asking T your Besoription: The shape of the fequired ground
mro segquance OF or current profection curve must be entered ha-
hrected in o8 residual re. The avaitable curves are shown below, ta-
g configuration to detest ground ou gether with the shortenad form of the name
g W ofer
which is displayed In this message
CURVE IHEPLAYED
NAME MARE
1. Moderately inverse MOD Y
' i 2. Normal inverse NORMAL 1NV
was sefectad in mastages fne 3 3 Mary inverse VERY NV
4. Extremely Inverse EXTREM INV
4 GROUND CT RATIO o pon tme e T IE
PRIMARY 100 A i
Lascription: This message ask for the ratio of Gine the four different curve types can be pro.
the Zero sequence franstfonmer being used in grammaed: ANS! AT, IRC/BS14T ar DEFINI-
your application. This value will be on tha TE TIME
transformer namantate
eance 10 ta 000 A . Fange: ANES! MOD INY, ANST NORMAL NV,
Hange. 10 to 5000 A, steps of & A ANS VERY NV, ANSI EXTREM INVIAC
Factory vatue 100 A SHORT TIME, 1AC N\JE%E AL VERY
NV, IAC EXTREM INV, IEC SHORT TIME,
5 GROUND THIED Of - ¥NL’"‘JF§§§{&E EN%V IECR VERY AR
mfxmw e AU Fao mry value, ANEL MOD NV
esunption. The ground overcurrent pickup
s enterad nere This setpoind sef the tee N
Fof currant at which the IPR-A relay initia- : GROUND O/C TIME
ws @ tmed iip of the feeder breaker, rHaL 10
ding 1o the curve :’f;“ﬂp‘ﬁ n mes ssage Description. The ground overcurrent time dial
e G F “fu_:\hs-ﬂ’“ﬁ““ it 50% s entered .h?i?.s numbear is entered here This allows the user
than the IPR-4 initiate & programmed to it the selacted curve to the system require-
tnp of the fepds ker when the ground cu- ments. Select the curve numbar by referring
rrent reachos ﬂ P of the full CT rating. The {0 the Appendice B. :
¥ 1wl e either ) o
ase OT primary rating entersd in Range: 1 to 10, steps of 1
ga 2 oline 2, 0f residust cumrent Fi";ac:tdry valye: ‘H]
in line 3, o
LT primaty rating, i
uEnee sensing s chosen in message 8 GROUND O/C TIME

i the ground current sxcesds the Hmits of the
limefovarcurrent curve in use, o feeder brea-

ket trip will ooour, Determine the ground cu-
rrent pokup tevel  for  your  applicstion
acnording o the grounding system used,

Naote: Flease refor (o seclion "Frotection Ap
phivation infermation” in ragards lo the max-
mum cureenl capacity of the relay

Rangs % to 150%, stops of 1%
Factory value: 12%

SHIFT 1.0

Pesoription: Ground  time  mutbiplier  shift
works exactly the same way #s the phese
shift time muitiplier except that it affects the
saiected ground curve. See setpoint page 2
Hne 4,

Range: 0510 1.1, steps of 0.1
Factory valus: 1.0

6 SETPOINTS MODE




CURRENT PROTECTION RELAY IPR-A

Table 61 BETROINTS
SETROINTS PAGE 3
GROUND CURRENT

Ling information Line Lirig

Table 6.1 SETRPOINTS
SETPOINTS PAGE 3
GROUND CURRENT

trdormation Line

4 GROUND O/ ALARM Massages fres 13 ang 14 will only sppear § FNA-
ENARLED BLED fs sefected in messages ine 12

Description. This message allows the user to

i e ar disable the ground overcurrent 43 GROUND INST TRIP
s, .
Range ENABLED, THBABLED LEVEL 10.0xP/Y
Factory value, ENABLED Description: The instantanecus ground cu-
rrant Brip lavel s entered hete as a mulliple of
s fnes 10 and 11 will only apposr if ENA- mﬁ pr%@.u;} le‘_\;gl_.afrmﬂy chosen in message
“““““ et fine & This Teature protects the feedar from
¥ sefected in massage lne & il e o e errard [ -
suiddan very high ground current. For exam-
ple, say the ground pickup levet is 50 amp
o GROUND OIC ALARM ﬁnd;hef Sﬁigﬂg of ¥ was t;ém:szl;m h@n;@. i*ri‘ & cu-
o a e rreny of & or mire amps tasts for a";i"n;;e‘e:
%‘Ewﬂl“ _ 1.0xEA than the fime delay sef in message line 14,
Descriphon: The ground overcurrent alarm le. then a trip signal will be produced by the 1PR.
vil is erdered as a multiple of the pickun le- A relay.
vel, This setpoint sefs the level of ground
current at which the 1PR-A relay initiates an Range: 1.0 1o 18, steps of 0.5
alarrn, For example, f 08 is antered here, Fag_ﬂ‘z}{y vatue 10
thery the IPR-A reley will initiste an alarm
whan the ground current reaches B0% of the » .
pickup level enterad in message fine & Deterr 14 GROUND INST TRIP
ming the alarm level for your sppheation by DELAY o oye
teferring to the fesder design specificatinns. Description. An infentional delay on o
The alasm rmust be far enough below the trip ground instantanecus trip is entered here.
B satling to slow corrective action to be taken. This pravents nuisance tips due to momen-
. tary high ground currsnts Showld the comdi-
Range: 0.5 10 3.0, steps of 0.1 tion persist beyond the tmed perlod the tip
Factory value: 10 witl accut. I O iz splected there will ba no ine
terhionad delay on the trin. There is, however,
11 GROUND O/ ALARM }1 1 Zyi‘;ﬂvtay whif;:hig ;‘!&(";”ﬁ:if%;fp? the li#r-
S o A oretay o react o the fault condition. 1 any
) ﬁw}mﬁ‘_‘?_‘ 1SEC ) othet value s entered within the above range,
- Leseription: The tme delay for the ground the trip will cocur in the above reaction time
atarrn 15 enterad here This feature prevents plis the entored value.
the alaren Tor the Umed perind and stops nui-
sance alarms dus to mamentary high ground Range: 0 to 40 cyles, steps of 1 oycle
currents. When the alarm condition parsist Factory value. 0 oycle
tmy:“;r iif the timed period the alanm will courr ‘
Range: 1 to 254 sec, steps of 1 sen 15 END OF PAGE
Factory valus: 1 sep SETPOINT VALUES
Description: This is the last lne of page 3
e GROUND INST TRIp setpoints. Prass PAGE UP or LINE keys to

ENARLED
Desoription: This setpaint allows the user to
vie or disable the ground instantaneous

This setpoint muzt ha ensbled and o
proper inp level must be selected F g pickup
fmval has bean selacted grester than 100% of
GV BA fap only). See caution in ssclion "Fro-
tection Application Information”.

Rangs ENARLED, DISABLED
Factory value: ENASLED

view page 4

SETPOINTS MODE
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Table 4.1 GETPOINTE
SETPOINTE PAGE 4
ﬂﬁ'ﬁ)?’%ﬁ'ﬁﬁﬂ@ﬁﬁ‘#ﬁ%

Ling

1

HETRPOINTS PAGE 4
LONFIGURATION
rraseiption: The ¢

N page 4 header In
thas page, felay charachs ohoare set up fo
e perticolar appliostion. The breaker
and characteristios are selecied hars

RESET TYPE

LML
£ mo The reset type s *“‘Mi*l“‘tt-‘{j hers,
1 #aiw res e JRT Y
¢ Thie Lok

aiinw o reset the PR
ey orowath the B
{larrainals 18 and 200

TP HELAY

{rip
Tinm

i dener s inilesies
,:;pmmmr:f v hrm“’ detay

v the trip ﬁégnai an ye
s dronped by the opening of
the programimed tHms delay

; on %h:., ?mm ;Ja:wi uriatohes l*m Fiz-

fay, i the fault condition has been removed

CURRENT PROTECTION RELAY IPR-A

Tabde 6-1 SETPQINTE

SETROINTS PAGE 4
LONFIGEURATION

Ling  Information Bins
4 TRIEF RELAY PULSE
THAE i1 BEC

Chasoription: This ma’*mage alioae the aser to
sk the lengih of the pulse Tor the trip relay
whan setected for pulse operation. The pulse
tirne contrads the fangth of fime thed the relay
will seal-in anee the 825 cordacts react,
Fangs: 001 {0 0.6 secs, steps of 0.1 sec
Faotory value 0.1 se

L SLARM RELAY

BULBED

Degorptior: This display indicafes that the

s

’M‘n

norelay 16 ready 1o have T8 mods of ope-
oty met up. This controls whether the relay
operate in puised or latehed maode, a8
Agined in message line 3. The {alchad ope-
on may be comvanient if the slarm relay i
feing used to annunoiate s faull condition,

ALAFM RELAY PR

TiME 0.1 BEC

cripticn T his ;'wagﬁsage allows the user {0
v pulse for the alanm relay
w wn sedected Tor .pu!m': operation. The pulse
tirre controis the Jength of time that the IFRWA

resday will renct,

Range % o 0.6 secs, staps of 07 sec
Factory valug 001 sa0

BHRELKER TYPE

(“am‘:uw BREAKER

sescription: This message allows 1o wssr o
sedect the breaker type to swit the partioular
application. The DMECONNECTOR lype is
sammonby narned  ON-LOAD BWITCH o
LOAD-BREAK SWITCH

CIRCUIT BREAKER, {HEBCOMNED-

{"m oy value CIRCUTT BREARER

\;m fh"lf:"‘v ﬁ o flr w;ia c«n.i‘y’ ;f;:-;;@m i LSO

& SETPOINTS MODE
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CURRENT PROTECTION RELAY [PR-A

Table 8- BETPOINTS
BETPOINTS PAGE 4
CONFHAHATION

Infarmation Line

Eine

Table 8-1 SETPOINTS

Ling

SETPOINTS PAGE 4
CONFIGURATION
information Line

iy
il

10

IHSCONNECTOR

NOM CUR 100 A

Description: The normal current of switch-
disnonnector s entered here. This ourrent s
whitized o allow apening or trip of disconnec-
oy QM\{ i the value of current flowing in all
phase is below fo the value which you enter
hare, 1T the switch-disconnecior utilizes fuses,
then is the normal current of fuses the limit
valie selected for analysis. The IPR-A relay
allows the opening of the switch-disconnactor
withiry e hm.ta of #s capacity, those iden-
tifyrg the excass (eg. straight shortciroults),
lesaving the clreult interruption to the back-up
flises

Range: 1010 5000 A steps of § A
Factory vaius 100 &

DESCONNECTOR

WITH FUSES YESY

Description: The message asks for the insta-
Hation of fuses in the disconnestor. There are
Iwi possible aih-amatlvceﬁ:

15 Ondy disconnantor

21 Disconnector Mih Lises,

Range NG, YES
Factory value YES

assage dne 10 wil :,mfy app@ar if D .SC)QNME—"C"; R
WITH FUSES

FUSE NORMAL
CLIRBENT ‘1 {33 é”&

are. This t"urrwn is tifl}il’t“d m ’1!@5)\!\!
iﬁpr‘mﬁg} or teip of disconnector anly if the va-
s of current flowing i all phase s below {o
the value which you anter here,

NOTE Please control that the fuses current
st b bedow that the disconnector current.

Range Oto TOA steps of 1 A
fi}fcs S000A, staps of & A
Factory value: 100 A

BREARKER DISCREP,

ALARM  DNSABLED

Description: This message asks if you  want
the breaker discrepancy alarm enabled or di-
sasblend,

Range ENABLED, DISABLED
Factory value DISABLED

Message ine 12 will only appear i ENABLED s se-
locted in massage fine 11

12

13

14

1

on

BREAKER DISCREP.

DELAY 1000 mS

Desoription: This setpoind defines the amount
of fime that the breaker auxitiary conlacts ha-
ve to react after a tip or close command, |
the oorrect response is not detected in this ti-
me a breaker discrepancy alarm occurs and
alarm output is activated.

Hange 100 to 2500 mSEC, steps of 10 mS.
Factory value 1000 mBEC

ELEC. OPERATIONS

MAXIMUM 100

Descriptior: The eflesctrical operations maxi-
roaim tumber s oendered here This number
represents the quantity of guaranteed aperga-
tions under rated voltage and current. Deter-
fing this number from the disconnector
ranutacturesrs data. This number allows 1o
catcilate the acoumulated KA alarm lovel
from disconnector. The 1FR-A relay wtilives
the formula

Agc, KA= BELEC, OPERATIONG * DISCON-
NECTOR RATED CURRENT.

Range: 5 to 9995, steps of &
Factory vaiue 100

MECH. OFERATIONS

ALARM  DISABLED

Description: This message allows the user lo
enable or disable the mechanical operations
alarm,

Range ENABLED, DISARLED
Factory value DISABLED

age dne 15 will only appear f ENABLED is se-
fected i message fine 14,

MECH. OPERATIONS

MAXIMUM 3000

Description: The mechanical operations maxi-
mum numbar is endered here This number
represents the guantity of guaranteed meacha-
nical  operations  from  the disconnector
manufacturer's data.

6 SETPOINTS MODE
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CURRENT PROTECTION RELAY

T ACTHAL YALLES MODE

monitored o calculted by the IPR-A relay may be
vigwed or cleared by the user. This mode is divided
i six separate pages of data each of which con-
faing a diffarent group of actual feeder values. The
contents of which are as follows:

Page Conlants

} Carent data.
Maintsnance deta.

3 Cinerations data

4 Fradtrip data.

5 Eventrecording data,
& Laval oparation.

To place the relay In ACTUAL VALUES mode the
ACTUAL VALUES key roust be pressed. When this
i done the following message will appear on the dis-
play,

ACTUAL VALUES
CURRENT

which 15 the first ine of the first page of ACTUAL
i mde. Here the PROG pushbutton could
ad or only pressing the STORE key and an-
g the access code, i s desired to clear datas.
ise, the datas ars not alterad and will appesr
The meesage.

LLEGAL ACCESS

i the relay s in ACTUAL VALUES mode and no by
is pressed fr more than fen minutes, the display will
automatically go inte AUTOMATIC OPERATION
mode, To return o ACTUAL VALUES mode the AO-
TUAL WALEIES key must be pressed,

The PAGE UP, PAGE DOWM, and LINE keys are
used to sxamine all of the actual feeder data oullined
Al

Al sy pages of dals and the lines in sach page are
a3 shown in Table 7.1,

The following abbraviations are used in the messa-
g in the actusl values pages:

A, Ampers

BREAKER  Circuit breaker

DHBCONN  DHsconnector

Bl Elnctrical

INET Instantanecus
iy brverne
KA Hiloamps

i

PR-A

Q e SR ?‘r
o irav

Mechanical
Urvercurrent

Table 7-1 ACTUAL VALUES

Ling

ACTUAL VALUES BAGE 1
CURRENT
irformation Line

ACTUAL VALUES

CURRENT
Description: The actual vaiues page 1 header.
This page gives information on the feeder and
ground currents being monitored by the IPR-
A relay,

PHASE A CURRENT

810 A
Descriptiors. This is the actual monifored
RMES current following in phase A of the fee-
der.

PHASE B CURRENT

615 A
Oescripfion: This s the actual moniored
RME current following in phase B of the fee-
dar

PHASE C CURRENT

812 A
Description: This s the actual monitored
RMS current following in phase C of the fee-
der

Message fine § will only appear if ground sensing has

been &

51

nabled i sefpont.

GROUND CURRENT

8 A
Lescription: This is the actual leskage RMS
current fullowing to ground in the system.

SOTUAL VALUES

END OF PAGE
Description: The last line of page 1, actusl
valies, Press the PAGE UP or LINE fo view
page 2

7 ACTUAL VALUES MODE

71



Tabie 7-1 BCTUAL VALUES
ACTHAL VALLUES PAGE 2
MABINTENANCE DATA
Infnrmation Line

Lins

¥

)

S CREE X

hlelery

Sad

4

ACTUMAL VALUES
M»‘fﬂ; MTEMANCE DATA

ipdingy Thae aelusl vahues page 2 header,
;aqca cs!iwﬂ hﬁ a“!x:"ﬂﬁi&éfh:ﬁ?}fiﬁ-“ wiatad dﬁ

a‘“a rf-ws;aina in renony even it
riw rermoved from the 1PR-A
Vi ffm e the number of bresker
1 G, the number of breakesr
‘ mmfv-“"tasr siosure, the number of breg-
.‘rmm,tm ﬂpwﬁmﬁ and acourmulatad
comnector g current i stored
wouse in scheduling breaker or
rralrEenanes.
bne 2wl ondy appear § oroud brealkor has
Died in setpnints

CIRCLHT BREARER
TIPS ﬁﬁ

t d’“‘:’g%n LJ ‘.;siﬂim* fie
O s R T AT TR
xom BUGR T the
s 9998 {hs
i figure may be
mmhmm*ﬁi S pEchons

B WS *Jw‘. i

of ? ips da;

sy i clinconnecion Nas

i i ;,«“*f;mer"aa‘*

DISCONMECTOR

HWS‘E et
o

This iz ntal number of Umes
der disconnector conrodied by the
has besn tripped since the dis-
; as gl 0 serdice The maximum
roof frips diwiaya%’w s BERQ i the
! s B89, this
\,iii kv diﬁ;:siéss.yed. Thi&‘s figure may be
seful for scheduling machanical mepactions
o e disconneciorn

ACCUMULATED S

PH A i A

rescripticey This is the Kiloamps fesder oy-
g ug;h? at the time whan &
ated by the IFR-A
reday - This measuremend is rmade eﬂ agel frip
ar cpening of e breaker or disconnecdor and
added to the pravious aooumulated valug,
acourniaied value |
piveclor or breaker pole wear and be
o sehedote nspertions.

gives an indication of

CURRENT PROTECTION RELAY IPR-A

Tabie V-1 ACTUAL VALUES

Lirg

I3

ACTUAL VALUES PAGE 2
MAINTENARNCE DATA
Infoermation Line

ACCUMULATED aMp

PH OB 104 WA
Dregoriplion: This is the accumudated sum of
tha Filparmps phase B ourrent.

ACCUMULATED AP

PH O 56 HA

Descrption This s the ascoumulated sum of
the Bilcamps phase O current.

CLOSURE NUMBER

5

Cesoriptions This s the total numiber of times
that the feeder circult breaker or disconnechor
controflsd by the IPRE-A relay has been olo-
sed, The [PH-A relay can closed the Draaker
or disconnacior, docally o remote vis serisl
pommunications. The mawimarn numibes of
closdre displayable s 89,265,

DPEMING NUMBER

]

. This is the total number of times
{ the feeder circull breaker o disconnector
rtredled by the [PR-A relay has boen open.
kA refay can opening the breskesr of
wnnector, locally or remote via el
sompnunications. The rrmx;mi‘jm nurnbar of
apening displayable s 5 85

MAINTENANCE DATA

CLEARY M

Daseriplion: This messags asks f you want
to cfear the maintenance data which has
been coflected to date Use the VALUE UP o
WAL DO kevs fo display YES or NO
and then pressed STORE key and enter thL
acoess code, {o store the condition, NOTE,
the PROG pushbutton was not pressed pree
viousiy af this message o during message of
the page 1, line 1 of ACTUAL WALUES, or the
5 oode enfered is wrong, the Todlowdng
message will appear.

HEEEAL ACCESS

If the gocess s authorized, the following mas.
sage will sppean

DaTA CLEARED

ACTUAL WALLUES
ERO OF PAGE
Dmscription: The last fine of page 2, actual
walues, Press the PAGE UR or LING to wiew
page X

T OALTUAL VALUES MODE
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Tabie ¥.7 ACTUAL VALUES

ACTUAL VALUES PAGE 3
GPERATIONS DATA

CURRENT PROTECTION RELAY IPR.A

Tabig 7.1 ACTUAL VALDES

ACTUAL YALUES PAGE 3
QPERATIONS DATA

Ling  information Line Ling  Information Line

1 ACTUAL VALUES 8 OPERATIONS DATA
OPFERATIONS DATA CLEAR? R
Description: The avtual values page 3 header, Description: This messags allows the user 1o
This page allows the feeder cperation related clear the dats in messages fine 2 (o line 7.
datm, which the PR-A relay has collectad, to Use ihe WALLED UP or VALUE DOWN keys to
be wviewsd. Information on the number and display YES or NO.
types of trips issued by the IPR-A relay can To clear the datz fo select YES and then
be viewed in thiz page. This data remains in press the STORE key and enter the access
mamoty even if the condrol power s removed code. YES should only be selected if vou are
from the PR-A relay, The maximum number prepared to fose the ok data. The new data
of frips which can be displayed 15 8,888, Hthe will be colected from the date that the cles-
maxirmnm number of the rips exceeds GOS89, fing was done. Select NO 1o continue using
thig value will be displayed. the old data,

’ BHASE TIMED O/C NOTE: If the PROG pushbufion was not

TIPS 5

Description: This is the number of times
that the feeder breaker or disconnector cone
trofled by the IPR-A relay has besn tripped
due to the current flowing through it excee-
ding the timed phase overcurrant jevel set up
the selpolnts mode.

PHAGBE INST GG

THIPS 3

Description: This is the number of times that
the feeder hroaker or disconnector has been
tripped by the IPR-A relay due to the current
inthe three phase system exceeding the pha-
s mstartaneous imits set up in the selpomts
mde

GROUND TIMED 0
THIPE &

Desoription: This is the number of times that
the fesder broaker or disconnector has been
fripped by the IPR-A relay due to ground oy-
rrent in the three phase systemn exceeding the
programmed lavel set up in the selpoints mo-
de,

GROUMD INST v

TRIPS 3

Desoription. This is the number of timas that
the feeder breaker or disconnector has been
tripped by the IPFR-A relay due to ground ou-
rrent ncesding the instantaneous limits set
up in the setpoints mode

pressed previously at this message of during
message of the page 1, lne 1 of ACTUAL
VALUES or the access code entered is
wrong, the following message will appear;

LLEGAL ACCESS

fthe access is authonized, the following mes-
sage will appear

DATA CLEARED

ACTUAL VALUES

END OF PAGE
Description: The last fine of page 3 sotusl
values. Press the PAGE UP or LINE 1o view
page 4.

T ACTUAL VALUES MODE
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Tabde T ACTUAL VALUES
LUTUAL VALUES PAGE 4
PRE-TRIP DATA
information Lins

Line

Chrrer of

jiEe)

SOTUAL VALUES

TR AT

ption: The actml valus page 4 header,
s page gives dala on the condition of the

sader when & g was last inifisied by the

<-4 relay, This page can be viewsd inene-

diwtedy after g trip 1o determine s cause, For
K m}iﬁz, i oan overourrent trip has ooourred,

the ;‘}h:a sa owrents can be inspected to

check whdch phase of phases caussd s
This page remalns i memory even i the
cortrol power 18 removed from the IPR-A e
I

BRRAge appears on the
user that the cause of
yed nest. Frossed L-

the mioss

g dnes 3 6 will then be displa-

TIME OVERCURRENY

?’Hﬁkﬂk A

iption: This message ndicates that the
pf bresker of disconnecton frip was oau-
sed by the current in any o all of the phases
A B oar O of the feeder axceeding the phase
time/overourrent fimilts  programmed in the
setpoints mode, Phase Acs shown here

TIME OVERGURBENT
ﬁﬁf}{m&

ge mnchicates that the
sannecior tip was caus
rrent sefsed by the IPR-

fing the lmits sel by the t-
s curve which was Brogram-
w»ti i ﬁw setpoints o,

v;:nmd o

INST OVERCURRENT

FHASE ©

Deseriptions This message ndicates that the
feeder broaker or disconnecion g was cau-
sadd by the current in any of all of the phases
A B or © ol the feader excesding the instan-
taneous Hmit 58t up in setpomts mode. Phase
i shown hers,

CURRENT PROTECTION RELAY IPR-A

Table ¥-1 ACTUAL VALUES
ACTUAL VALUES PAGE 4
BRE-TRIP DATA.
fuitve Informeation Ling
G INST OVERCURRENT

GROUND

Description: This message indicates that the
feader bresker of disconnector was tripped
due fo the ground current axcesding the ins-
tamtanecus bt sel up in setpoints mode.

BHASE A PRE-TRIP

G100 A
Desorption:. This s the RME cwrrent flowing
i phass A messured over one cycle of fasder
current, at the fime that the [PR-A relay initia-
ted the bresker or disconnectar tnip.

FHABE B PRE-TRIP
K400 A
Description: This is the RMS current flowing
in phase B measured over one cycle of feeder
current, at the tima that the [PR-A refay inttia
fed the breaker or disconnector irip.

HASE © PRE-TRIP
G200 A

Cresoription: This s the RME current fczwmg
i ;m : (‘3 mwawrrkd avar :me 1'3\;‘C‘Et" Fleaar

?e‘cﬁ 1‘“&@* mr‘czkw oF {ié*"'r_ onne L,fc}r TH@

Message dns 10 will only appear i grodnd senging s
gnablsd n setponts mode

10

GROUND PRESTRIP
250 A
ription” This is RMS ground current §en-
hy the PR-A relay measured ovel Ong
ovole of fesder current, at the time when the
IPR-A relay initiated the breaker or diseons
nector trip

7 ACTUAL VALUES MODE

74




Tabde 71 ACTUAL VALUES
ALTUAL VALUES PAGE 4
PRE-TRIP DATA
Line informmation Line

CURRENT PROTECTION RELAY [PR-A

Tabde 7-1 ACTUAL VALUIES
ACTUAL VALUES PAGE 8
EVENT
Ling information Line

i PRE-THIP DATA
CLEARY i
Lescription: This message alfows the user to
olear the data of predrip. Use the VALUE UP
ar VALUE DOWN keys to display YES or MO,
To clear the dats to select YES and then
pross the STORE key and enter the access
sadle. YES should only be setected f you are
prapared to lose the old data. The new data
will be colected from the date that the clea-
rng was done. Select NO to continue using
the old data,

NOTE: I the PROG pushbutton was not
shsed previously at this message or during
of the page 1, Iine 1 of ACTUAL
o of the access code entered s
werongy, the following message will appear,

LLEGAL AGCESS

iF the access 15 authorized, the following mes-
sags will appear

DATA CLEARED

113 BCTUAL VALUES
EMO OF PAGE

page 5

i

ACTUAL VALUES
EVENT

Bescription: The actual values page 4 hea-
der. This page alfows the recorded svents to
he viewed. If control power is remaoved. all cu-
rrents and voltages of each events will be
srased. Unly the cause of event remains in
maemary if the controt power Is removed from
the IPR-A refay.

NOTE: Bee seclion 8 for more information on Fvent
Racording,

2 No. OF EVENTS:

4
Description: This message shows the num-
her of recorded avents.

Al

VIEW EVENTS?

N
Descnption: This message asks if the user
want o view events. Use the WALUE UP or
VALUE DOWN keys to display YES or NO
and press STORE to select the choice If YES
is selected, the foliowing message wili ap-
pes

EVENT CAUSE

Fressing LINE key, the first even! will be displayed.

4 PHASBE GiC

ALARM

Descnption: This message shows an examphe
of a phase overcurrent alarm. Pressing LINE
kay everylime to see each of the 4 RMS cu-
rrenis associated to phase overourent alarm,

Al the causes, and currents of the events recordead
will be displayed by pressing cach time the LINE key

&

G EVENTS

CLEARY Ny

Description: This message prompts the user
to erase the event data displayed on this pa-
ge. Use the VALUE UP or VALUE DOWN
keys to display YES or NO. To cear the data
to select YES and then press the STORE key
and enter the acoess codes.

7 ACTUAL VALUES MODE




Fable V-1 ACTUAL VALUES

ALTUAL VALUES PAGE 5
EVENT

Line irforration Line
NOTE: f the PROG pushbutfon was not
i preeviousty i mm message of duing
mmmcge of the page 1, line 1 of ACTUAL
YALLIES, or the z:m:wa code entered s
wirong, the following message will appear
ACTURL VALUES
END OF FAGE
Hthe acceny s m’?hwum e tollowing mes-
sage will rs}:};’w
DATA CLEARED
£ ACTUML. VALLES

END OF PAGE
Drescriphor The last line of page 5 actusl
dues. Press the PAGE UP or LINE kays to
view ;:ﬁag;;e.% .

CURRENT PROTECTION RELAY IPR-A

Table 7-1 ACTUAL VALUES
ACTUAL VALUES PAGE &
LOCAL OPERATION
information Line

Ling

ACTUAL VALUES

LOGAL OPERATION

Description: The actual values page 8 header,
This page altows the opening or closing of the
cirouit braaker or disconnector vig the [PRA
refay,

Messages hnes 2 or 3 will only eppear if CIRCUIT
BREAKER is selected in setpoints mode.

Message fne 2 will only appear if oircult breaker is

iaery,

fes

GLOSGING BREAKER?

NG

This message asks if the user
wants to close the ciroult breaker via the EF‘%‘E-
Aoreday. Use the VALUE UP or VALY
DOWN keys (o display YES or NO. To riﬂ
the cirouit brealier 1o select YES and mem
prass the STORE key and enter the access
COoE

Heseription:

MOTE: If the PROG pushbution was not
pressad previously at this message or during
message of the page 1, line 1 of ACTUAL
VALLUES, or the access code entersd s
wrang, the following message will appearn

LLEGAL ACCESS

If the access is authorized, the following mes-
sage will appear

ACTUAL VALUES
END OF PAGE

FPrass ?’AC‘F UF or LINE keys to go AUTO-
MATIC OPERATION mods.

sage ine I3 will ondy appear if cirowl breaker is

closead.

34

DRENING BREAKER?

NG

Cresoription: This message asks i the user
wards o open the circult breaker vig the [PH.
A relay. Use the VALUE UP or VALUE
DOWN keys to display YES or NGO To open
the cirow! breaker to select YES and the
press the STORE key and enter the sccess
code.

7 ACTUAL VALUES MODE




CURRENT PROTECTION RELAY IPR-A

Tabbe 7.1 ACTUAL VALUES
ACTUAL VALUES PAGE 6
LOCAL DPFERATION
Ling  Inforraton Line

oA the PROG pushbutton was not

vl pravicusly at this message or during
mensage of the page 1, Hne 1 of ADTUAL
VALUES, or the access oode entered is
wrong, the foliowing message will appear,
HLEGAL ACTESS

Hihe rocess is authorized, the following mes-
sage will appean

ACTUAL VALUES
B OF PAGE

Progs P80

AR or LINE keys to go AUTO-

MATIC OPERATION mode,
Mess s ines 4 or & owdll only appear F DISCON-
NEYC s sedected in setpointy mode,

fessage fng A wil only appear ¥ disconnector is

; CLOISING THECONN?
WG
Description: This message asks if the user
wants to close the disconnector via the IPR-A

refay. Use the VALUE UP VALUE DOWN
and BTORE keys as explained in the messa-

o fins 2,

sgge Bne B will onfy appear if the disconnector is

CPENING DISCONNT

N
Description: This message asks if the user
wanls o open the disconnector via the (PR-A
relay, the VALUE UP VALUE DOVWN
and STORE keys as explaingd in the messa-

ga line 7

& AGTUML VALUES
ERD OF PAGE
Creseription: The last ine of LOCAL OPERA-
TICH page. This is the fast page of ACTUAL
VALUEE. Press PAGE UP or LINE keys to go

7 ACTUAL VALUES MODE 77



CURRENT PROTECTION RELAY

#HEVENT RECORDING INFORMATION

Event recording information is a feature of the HPR-A
feader ralayvs. Data relating fo one or mare “events”
s saved in memaory and can be viewed by the opera-
tor through the frond pans! display or by a host come
puter through SEOROL

4,

B.1 EVENT DEFIITION

A tevent” is defined as

#) cocurance of any st inip conditions or

b) vecurance or dissppearance of any set alarm con-
ditior.

8.2 TRIP EVENT
Currantly available trip evants;

&) any of the 4 timed overourment trips
by any of the 4 instantaneous overourrent trips

0.3 ALARM EVENT

Currently avallabie

alarm events:

aj any of the overcurrent alarms
B acoumdiated KA alarm

o} broaker discrepancy larm

dy mechanical operations alarm.

8.4 EVENT STORAGE

Boavents will be stored In 8 memory buffer of the
IPR-A undt, and up 1o 5 everts witl accumulated. The
buffer is operated in Fir-inFirst-Ouw (FIFO) mode.

buffer iz fulbwith 5 stored events, then as each
shours e cldast will be lost,

.5 EVENT FORMAT

Each avent is characterized by cause and the mag-
pitude of several measursd feeder parameters,

whichh are pedinent to the event at the time of
coouranoe, The parameters which will be saved are:

a1 the uause of the event, and
& each of the 4 RMS currents,

IPR-A

8.8 EVENT DISPLAY FORMAT

To view all the recorded events, users must prass
AGTUAL VALUES key, and select the EVENT page.

& EVENT RECORDING INFORMATION

8.4



0,

o, = \sf

IPR-A

This Appendix lists the 4 possible curve types, and their corresponding curve shapes. They are listed as
follows:

ANSI CURVES

Moderately Inverse
Normal Inverse
Very Inverse
Extremely Inverse

IAC CURVES

IAC Short Time

IAC Inverse

IAC Very Inverse

IAC Extremely Inverse

IEC/BS142 CURVES

IEC Short Time

IEC A (Normal Inverse)
IEC B (Very Inverse)

IEC C (Extremely Inverse)

DEFINITE TIME CURVES

Definite Time #1 (Range: 0.025 to 0.550 sec)
Definite Time #2 (Range: 0.25 to 5.50 sec)

APPENDIX B CURVES AND CURVE TABLES B-1



(o)
Rron TRV IPR-A
ANSI CURVES
MODERATELY INVERSE TIMED O/C TRIP TIMES
MODERATELY INVERSE
Formula T=S*M*(A+B/(I/lpu-C)+D/(l/lpu-C)"2+E/(I/lpu-C)"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A= 0.1735
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B= 0.6791
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C= 0.8000
INPUT CURRENT I CURVE SHAPE CONSTANT D= -0.0800
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E= 0.1271
(Per Unit I/lpu)
SHIFT CURV 1 15 2 3 4 5 6 7 8 9 10 15 20
S EM)
1 1 17,457 1,351 0,757 0,478 0,382 0,332 0,302 0,281 0,267 0,255 0,247 0,221 0,209
1 2 34913 2,702 1515 0,955 0,764 0,665 0,604 0,563 0,533 0,511 0,493 0,442 0,417
1 3 52,37 4,053 2,272 1,433 1,145 0,997 0,906 0844 08 0,766 0,74 0,663 0,626
1 4 69,826 5,404 3,03 191 1527 1,329 1,208 1,126 1,066 1,021 0,98 0,884 0,835
1 5 87,283 6,755 3,787 2,388 1,909 1,662 151 1,407 1,333 1,277 1,233 1,105 1,043
1 6 104,739 8,106 4,544 2,866 2,291 1,994 1,812 1,689 1,6 1532 1,479 1,326 1,252
1 7 122,196 9,457 5,302 3,343 2,673 2,327 2,114 197 1866 1,788 1,726 1,547 1,461
1 8 139,652 10,807 6,059 3,821 3,054 2,659 2,416 2,252 2,133 2,043 1,972 1,768 1,669
1 9 157,109 12,158 6,817 4,298 3,436 2,991 2,718 2533 24 2,298 2,219 1,989 1,878
1 10 174,565 13,509 7,574 4,776 3,818 3,324 3,02 2,815 2,666 2,554 2,465 2,21 2,087
0,5 1 8,728 0,675 0,379 0,239 0,191 0,166 0,151 0,141 0,133 0,128 0,123 0,11 0,104
0,5 2 17,457 1,351 0,757 0,478 0,382 0,332 0,302 0,281 0,267 0,255 0,247 0,221 0,209
0,5 3 26,185 2,026 1,136 0,716 0,573 0,499 0,453 0422 0,401 0,383 0,371 0,331 0,313
0,5 4 34913 2,702 1515 0,955 0,764 0,665 0,604 0,563 0,533 0,511 0,493 0,442 0,417
0,5 5 43,641 3,377 1,894 1,194 0954 0,831 0,755 0,704 0,667 0,638 0,616 0,552 0,522
0,5 6 52,37 4,053 2,272 1,433 1,145 0,997 0,906 0,844 0,801 0,766 0,741 0,663 0,626
0,5 7 61,098 4,728 2,651 1672 1,336 1,163 1,057 0,985 0,933 0,894 0,863 0,773 0,731
0,5 8 69,826 5404 3,031 1,911 1,527 1,329 1,208 1,126 1,066 1,021 0,98 0,884 0,835
0,5 9 78,554 6,079 3,408 2,149 1,718 1,496 1,359 1,267 1,201 1,149 1,109 0,994 0,939
0,5 10 87,283 6,755 3,787 2,388 1,909 1,662 1,511 1407 1,333 1,277 1,233 1,105 1,043
0,8 1 13,965 1,081 0,606 0,382 0,305 0,266 0,242 0,225 0,213 0,204 0,197 0,177 0,167
0,8 2 27,93 2,161 1,212 0,764 0,611 0,532 0,483 0,451 0,427 0,409 0,394 0,354 0,334
0,8 3 41,896 3,242 1,818 1,146 0,916 0,798 0,725 0,676 0,641 0,613 0,592 0,531 0,501
0,8 4 55,861 4,323 2,424 1528 1,222 1,064 0,967 0,901 0,853 0,817 0,789 0,707 0,668
0,8 5 69,826 5,404 3,031 1,911 1,527 1,329 1,208 1,126 1,066 1,021 0,98 0,884 0,835
0,8 6 83,791 6,484 3,636 2,292 1,833 1,595 1,451 1,351 1,281 1,226 1,183 1,061 1,002
0,8 7 97,756 7,565 4,242 2,675 2,138 1,861 1,691 1576 1,493 1,431 1,381 1,237 1,169
0,8 8 111,722 8,646 4,847 3,057 2,443 2,127 1,933 1,802 1,706 1,634 1578 1,414 1,335
0,8 9 125,687 9,727 5,453 3,439 2,749 2,393 2,175 2,027 1,921 1,839 1,775 1,591 1,502
0,8 10 139,652 10,807 6,059 3,821 3,054 2,659 2416 2,252 2,133 2,043 1,972 1,768 1,669
11 1 19,202 1,486 0,833 0,525 0421 0,366 0,332 0,311 0,293 0,281 0,271 0,243 0,231
11 2 38,404 2972 1666 1,051 0,841 0,731 0,664 0,619 0,587 0,562 0,542 0,486 0,459
11 3 57,606 4,458 2,499 1,576 1,261 1,097 0,997 0,929 0,881 0,843 0,814 0,729 0,689
11 4 76,809 5944 3,333 2,101 1681 1462 1,329 1,239 1,173 1,124 1,085 0,972 0,918
11 5 96,011 7,431 4,166 2,627 2,101 1,828 1,661 1548 1,466 1,404 1,356 1,215 1,148
11 6 115,213 8,916 4,999 3,152 2,521 2,194 1,993 1,858 1,761 1,685 1,627 1,458 1,377
11 7 134,415 10,402 5,832 3,677 2,941 2559 2,326 2,167 2,053 1,966 1,898 1,701 1,607
11 8 153,617 11,888 6,665 4,203 3,361 2,925 2,658 2,477 2,346 2,247 2,169 1,945 1,836
11 9 172,819 13,374 7,498 4,728 3,781 3,291 2,991 2,787 2,641 2,528 2,441 2,188 2,066
11 10 192,022 14,861 8,332 5,253 4,201 3,656 3,322 3,096 2,933 2,809 2,712 2,431 2,295
B-2 APPENDIX B CURVES AND CURVE TABLES
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o)
RloN 1T A»\V IPR-A
ANSI CURVES
NORMAL INVERSE TIMED O/C TRIP TIMES
NORMAL INVERSE
Formula T=S*M*(A+B/(1/lpu-C)+D/(l/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A=0.0274
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=2.2614
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C= 0.3000
INPUT CURRENT | CURVE SHAPE CONSTANT D= -4.1899
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E=9.1272
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 21,317 4,284 1,766 0,754 0,513 0,407 0,344 0,302 0,27 0,246 0,226 0,165 0,133
1 2 42,634 8568 3,531 1,508 1,025 0,814 0,689 0,604 0,541 0,492 0,452 0,329 0,265
1 3 63,951 12,853 5297 2,262 1,538 1,22 1,033 0,906 0,811 0,738 0,678 0,494 0,398
1 4 85,268 17,137 7,062 3,016 2,051 1,627 1,378 1,208 1,082 0,983 0,904 0,659 0,53
1 5 106,585 21,421 8,828 3,77 2564 2,034 1,722 151 1,352 1,229 1,13 0,824 0,663
1 6 127,902 25,705 10,594 4,524 3,076 2,441 2,067 1,812 1,622 1,475 1,356 0,988 0,796
1 7 149,219 29,989 12,359 5,277 3,589 2,848 2,411 2,114 1,893 1,721 1,582 1,153 0,928
1 8 170,537 34,274 14,125 6,031 4,102 3,254 2,756 2,415 2,163 1,967 1,808 1,318 1,061
1 9 191,854 38,558 1589 6,785 4,615 3,661 3,1 2,717 2,434 2,213 2,034 1,482 1,193
1 10 213,171 42,842 17,656 7,539 5,127 4,068 3,445 3,019 2,704 2,458 2,26 1,647 1,326
0,5 1 10,659 2,142 0,883 0,377 0,256 0,203 0,272 0,151 0,135 0,123 0,113 0,082 0,066
0,5 2 21,317 4,284 1,766 0,754 0,513 0,407 0,344 0,302 0,27 0,246 0,226 0,165 0,133
0,5 3 31,976 6,426 2,648 1,131 0,769 0,61 0,517 0,453 0,406 0,369 0,339 0,247 0,199
0,5 4 42,634 8568 3,531 1,508 1,025 0,814 0,689 0,604 0,541 0,492 0,452 0,329 0,265
0,5 5 53,293 10,71 4,414 1,885 1,282 1,017 0,861 0,755 0,676 0,615 0,565 0,412 0,331
0,5 6 63,951 12,853 5,297 2,262 1538 1,22 1,033 0,906 0,811 0,738 0,678 0,494 0,398
0,5 7 74,61 14,995 6,18 2,639 1,795 1424 1,206 1,057 0946 0,86 0,791 0,577 0,464
0,5 8 85,268 17,137 7,062 3,016 2,051 1,627 1,378 1,208 1,082 0,983 0,904 0,659 0,53
0,5 9 95,927 19,279 7,945 3,393 2,307 1,831 155 1,359 1,217 1,106 1,017 0,741 0,597
0,5 10 106,585 21,421 8,828 3,77 2,564 2,034 1,722 151 1,352 1,229 1,13 0,824 0,663
0,8 1 17,054 3,427 1,412 0,603 0,41 0,325 0,276 0,242 0,216 0,197 0,181 0,132 0,106
0,8 2 34,107 6,855 2,825 1,206 0,82 0,651 0,551 0,483 0,433 0,393 0,362 0,264 0,212
0,8 3 51,161 10,282 4,237 1,809 1,231 0,976 0,827 0,725 0,649 0,59 0,542 0,395 0,318
0,8 4 68,215 13,709 5,65 2,413 1,641 1,302 1,102 0,966 0,865 0,787 0,723 0,527 0,424
0,8 5 85,268 17,137 7,062 3,016 2,051 1,627 1,378 1,208 1,082 0,983 0,904 0,659 0,53
0,8 6 102,322 20,564 8,475 3,619 2,461 1,953 1,653 1,449 1,298 1,18 1,085 0,791 0,636
0,8 7 119,376 23,991 9,887 4,222 2,871 2,278 1,929 1,691 1,514 1,377 1,266 0,922 0,743
0,8 8 136,429 27,419 11,3 4,825 3,281 2,603 2,205 1,932 1,731 1,573 1,446 1,054 0,849
0,8 9 153,483 30,846 12,712 5,428 3,692 2,929 2,48 2,174 1947 1,77 1,627 1,186 0,955
0,8 10 170,537 34,274 14,125 6,031 4,102 3,254 2,756 2,415 2,163 1,967 1,808 1,318 1,061
1,1 1 23,449 4,713 1,942 0,829 0,564 0,447 0,379 0,332 0,297 0,27 0,249 0,181 0,146
1,1 2 46,898 9,425 3,884 1,659 1,128 0,895 0,758 0,664 0,595 0,541 0,497 0,362 0,292
1,1 3 70,346 14,138 5,827 2,488 1,692 1,342 1,137 0,996 0,892 0,811 0,746 0,544 0,438
1,1 4 93,795 18,85 7,769 3,317 2,256 1,79 1,516 1,329 1,19 1,082 0,994 0,725 0,583
1,1 5 117,244 23,563 9,711 4,147 2,82 2,237 1,895 1,661 1,487 1,352 1,243 0,906 0,729
1,1 6 140,693 28,276 11,653 4,976 3,384 2,685 2,273 1,993 1,785 1,623 1,492 1,087 0,875
1,1 7 164,141 32,988 13,595 5,805 3,948 3,132 2,652 2,325 2,082 1,893 1,74 1,268 1,021
1,1 8 187,59 37,701 15,537 6,634 4,512 3,58 3,031 2,657 2,38 2,163 1,989 1,45 1,167
1,1 9 211,039 42,413 17,48 7,464 5,076 4,027 3,41 2,989 2677 2,434 2237 1,631 1,313
1,1 10 234,488 47,126 19,422 8,293 564 4,475 3,789 3,321 2975 2,704 2,486 1,812 1,458
B-4 APPENDIX B CURVES AND CURVE TABLES
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o)
RloN 1T A»\V IPR-A
ANSI CURVES
VERY INVERSE TIMED O/C TRIP TIMES
VERY INVERSE
Formula T=S*M*(A+B/(I/lpu-C)+D/(lI/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A= 0.0615
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.7989
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C=0.3400
INPUT CURRENT | CURVE SHAPE CONSTANT D= -0.2840
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E= 4.0505
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 14,709 3,134 1,325 0,537 0,341 0,26 0,216 0,189 0,17 0,156 0,146 0,116 0,102
1 2 29,418 6,268 2,65 1,074 0,682 052 0432 0378 0,34 0,312 0,291 0,232 0,204
1 3 44,127 9,402 3,976 1,611 1,024 0,78 0,648 05566 0,51 0,469 0,437 0,348 0,306
1 4 58,835 12,537 5,301 2,148 1,365 1,04 0,864 0,755 0,68 0,625 0,583 0,464 0,408
1 5 73,544 15,671 6,626 2,685 1,706 1,299 1,081 0944 0,85 0,781 0,728 0,58 0,51
1 6 88,253 18,805 7,951 3,221 2,047 1,559 1,297 1,133 1,02 0,937 0,874 0,696 0,612
1 7 102,962 21,939 9,276 3,758 2,388 1,819 1,513 1,321 1,19 1,093 1,02 0,812 0,714
1 8 117,671 25,073 10,602 4,295 2,73 2,079 1,729 151 1,36 1,25 1,165 0,928 0,815
1 9 132,38 28,207 11,927 4,832 3,071 2,339 1,945 1,699 1,53 1,406 1,311 1,044 0,917
1 10 147,089 31,341 13,252 5,369 3,412 2,599 2,161 1,888 1,7 1,562 1,457 1,16 1,019
0,5 1 7,354 1,567 0,663 0,268 0,271 0,13 0,108 0,094 0,085 0,078 0,073 0,058 0,051
0,5 2 14,709 3,134 1,325 0,537 0,341 0,26 0,216 0,189 0,17 0,156 0,146 0,116 0,102
0,5 3 22,063 4,701 1,988 0,805 0,512 0,39 0,324 0,283 0,255 0,234 0,218 0,174 0,153
0,5 4 29,418 6,268 2,65 1,074 0,682 052 0432 0378 0,34 0,312 0,291 0,232 0,204
0,5 5 36,772 7,835 3,313 1,342 0,853 065 0554 0472 0425 0,391 0,364 0,29 0,255
0,5 6 44,127 9,402 3,976 1611 1,024 0,78 0,648 0566 051 0,469 0,437 0,348 0,306
0,5 7 51,481 10,969 4,638 1,879 1,194 091 0,756 0,661 0,595 0,547 051 0,406 0,357
0,5 8 58,835 12,537 5,301 2,148 1,365 1,04 0,864 0,755 0,68 0,625 0,583 0,464 0,408
0,5 9 66,19 14,104 5963 2,416 1,535 1,169 0,973 0,849 0,765 0,703 0,655 0,522 0,459
0,5 10 73,544 15,671 6,626 2,685 1,706 1,299 1,081 0,944 085 0,781 0,728 0,58 0,51
0,8 1 11,767 2,507 1,06 043 0,273 0,208 0,173 0,151 0,136 0,125 0,117 0,093 0,082
0,8 2 23,534 5015 2,12 0859 0,546 0,416 0,346 0,302 0,272 0,25 0,233 0,186 0,163
0,8 3 35,301 7,522 3,18 1,289 0,819 0,624 0,519 0,453 0,408 0,375 0,35 0,278 0,245
0,8 4 47,068 10,029 4,241 1,718 1,092 0,832 0,692 0,604 0544 05 0,466 0,371 0,326
0,8 5 58,835 12,537 5,301 2,148 1,365 1,04 0,864 0,755 0,68 0,625 0,583 0,464 0,408
0,8 6 70,603 15,044 6,361 2,577 1,638 1,247 1,037 0,906 0,816 0,75 0,699 0,557 0,489
0,8 7 82,37 17,551 7,421 3,007 1,911 1,455 1,21 1,057 0,952 0,875 0,816 0,649 0,571
0,8 8 94,137 20,058 8,481 3,436 2,184 1,663 1,383 1,208 1,088 1 0932 0,742 0,652
0,8 9 105,904 22,566 9,541 3,866 2,457 1,871 1,556 1,359 1,224 1,125 1,049 0,835 0,734
0,8 10 117,671 25,073 10,602 4,295 2,73 2,079 1,729 151 1,36 1,25 1,165 0,928 0,815
1,1 1 16,18 3,448 1,458 0,591 0,375 0,286 0,238 0,208 0,187 0,172 0,16 0,128 0,112
1,1 2 32,36 6,895 2,915 1,181 0,751 0,572 0,475 0,415 0,374 0,344 0,32 0,255 0,224
1,1 3 48,539 10,343 4,373 1,772 1,126 0,858 0,713 0,623 0,561 0,515 0,481 0,383 0,336
1,1 4 64,719 13,79 5831 2,362 1,501 1,144 0,951 0,831 0,748 0,687 0,641 0,51 0,449
1,1 5 80,899 17,238 7,289 2953 1,877 1,429 1,189 1,038 0,935 0,859 0,801 0,638 0,561
1,1 6 97,079 20,685 8,746 3,544 2,252 1,715 1,426 1,246 1,122 1,031 0,961 0,765 0,673
1,1 7 113,258 24,133 10,204 4,134 2,627 2,001 1,664 1,453 1,309 1,203 1,122 0,893 0,785
1,1 8 129,438 27,58 11,662 4,725 3,003 2,287 1,902 1,661 1,496 1,375 1,282 1,02 0,897
1,1 9 145,618 31,028 13,119 5,315 3,378 2,573 2,14 1,869 1,683 1,546 1,442 1,148 1,009
1,1 10 161,798 34,475 14,577 5,906 3,753 2,859 2,377 2,076 1,87 1,718 1,602 1,276 1,121
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o)
RloN 1T A»\V IPR-A
ANSI CURVES
EXTREMELY INVERSE TIMED O/C TRIP TIMES
EXTREMELY INVERSE
Formula T=S*M*(A+B/(I/lpu-C)+D/(lI/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A= 0.0399
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.2294
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C= 0.5000
INPUT CURRENT | CURVE SHAPE CONSTANT D= 3.0094
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E=0.7222
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 18,314 4,001 1,744 0,659 0,368 0,247 0,185 0,149 0,126 0,11 0,098 0,07 0,06
1 2 36,628 8,002 3,489 1,319 0,736 0,495 0,371 0,298 0,251 0,219 0,196 0,141 0,119
1 3 54,942 12,003 5,233 1,978 1,104 0,742 0,556 0,447 0,377 0,329 0,295 0,211 0,179
1 4 73,256 16,004 6,977 2,638 1,472 099 0,742 0,596 0,503 0,439 0,393 0,281 0,239
1 5 91,569 20,005 8,722 3,297 184 1,237 0,927 0,745 0,628 0,549 0,491 0,351 0,298
1 6 109,883 24,005 10,466 3,956 2,208 1,484 1,113 0,894 0,754 0,658 0,589 0,422 0,358
1 7 128,197 28,006 12,21 4,616 2,576 1,732 1,298 1,043 0,88 0,768 0,688 0,492 0,418
1 8 146,511 32,007 13,955 5,275 2,944 1,979 1,483 1,192 1,006 0,878 0,786 0,562 0,477
1 9 164,825 36,008 15,699 5,934 3,312 2,227 1,669 1,341 1,131 0,987 0,884 0,632 0,537
1 10 183,139 40,009 17,443 6,594 3,68 2474 1854 1,491 1,257 1,097 0,982 0,703 0,597
0,5 1 9,157 2 0,872 033 0,184 0,124 0,093 0,075 0,063 0,055 0,049 0,035 0,03
0,5 2 18,314 4,001 1,744 0,659 0,368 0,247 0,185 0,149 0,126 0,21 0,098 0,07 0,06
0,5 3 27,471 6,001 2,616 0989 0,552 0,371 0,278 0,224 0,189 0,165 0,147 0,105 0,09
0,5 4 36,628 8,002 3,489 1,319 0,736 0,495 0,371 0,298 0,251 0,219 0,196 0,141 0,119
0,5 5 45,785 10,002 4,361 1,648 0,92 0,619 0,464 0,373 0,314 0,274 0,246 0,176 0,149
0,5 6 54,942 12,003 5,233 1,978 1,104 0,742 0,556 0,447 0,377 0,329 0,295 0,211 0,179
0,5 7 64,099 14,003 6,105 2,308 1,288 0,866 0,649 0,522 0,44 0,384 0,344 0,246 0,209
0,5 8 73,256 16,004 6,977 2,638 1,472 099 0,742 0,59 0,503 0,439 0,393 0,281 0,239
0,5 9 82,413 18,004 7,849 2967 1,656 1,113 0,834 0,671 0,566 0,494 0,442 0,316 0,269
0,5 10 91,569 20,005 8,722 3,297 1,84 1,237 0,927 0,745 0,628 0,549 0,491 0,351 0,298
0,8 1 14,651 3,201 1,395 0,528 0,294 0,198 0,148 0,119 0,101 0,088 0,079 0,056 0,048
0,8 2 29,302 6,401 2,791 1,055 0,589 0,396 0,297 0,238 0,201 0,176 0,157 0,112 0,095
0,8 3 43,953 9,602 4,186 1,583 0,883 0,594 0,445 0,358 0,302 0,263 0,236 0,169 0,143
0,8 4 58,604 12,803 5,582 2,11 1,177 0,792 0,593 0,477 0,402 0,351 0,314 0,225 0,191
0,8 5 73,256 16,004 6,977 2,638 1,472 099 0,742 0,596 0,503 0,439 0,393 0,281 0,239
0,8 6 87,907 19,204 8,373 3,165 1,766 1,188 0,89 0,715 0,603 0,527 0,472 0,337 0,286
0,8 7 102,558 22,405 9,768 3,693 2,061 1,386 1,038 0,835 0,704 0,614 0,55 0,394 0,334
0,8 8 117,209 25,606 11,164 4,22 2,355 1,583 1,187 0,954 0,804 0,702 0,629 0,45 0,382
0,8 9 131,86 28,806 12,559 4,748 2,649 1,781 1,335 1,073 0,905 0,79 0,707 0,506 0,43
0,8 10 146,511 32,007 13,955 5,275 2944 1,979 1,483 1,192 1,006 0,878 0,786 0,562 0,477
1,1 1 20,145 4,401 1,919 0,725 0,405 0,272 0,204 0,164 0,138 0,121 0,108 0,077 0,066
1,1 2 40,291 8,802 3,838 1,451 0,809 0,544 0,408 0,328 0,277 0,241 0,216 0,155 0,131
1,1 3 60,436 13,203 5,756 2,176 1,214 0,816 0,612 0,492 0,415 0,362 0,324 0,232 0,197
1,1 4 80,581 17,604 7,675 2,901 1,619 1,089 0,816 0,656 0,553 0,483 0,432 0,309 0,263
1,1 5 100,726 22,005 9,594 3,627 2,024 1,361 102 082 0,691 0,603 0,54 0,386 0,328
1,1 6 120,872 26,406 11,513 4,352 2,428 1,633 1,224 0,984 0,83 0,724 0,648 0,464 0,394
1,1 7 141,017 30,807 13,431 5,077 2,833 1,905 1,428 1,148 0,968 0,845 0,756 0,541 0,46
1,1 8 161,162 35,208 1535 5,803 3,238 2,177 1,632 1,312 1,106 0,966 0,864 0,618 0,525
1,1 9 181,308 39,609 17,269 6,528 3,643 2,449 1,836 1,476 1,244 1,086 0,973 0,696 0,591
1,1 10 201,453 44,01 19,188 7,253 4,047 2,722 2,04 1,64 1,383 1,207 1,081 0,773 0,656
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o)
RloN 1T A»\V IPR-A
IAC CURVES
IAC SHORT INVERSE TIMED O/C TRIP TIMES
IAC SHORT INVERSE
Formula T=S*M*(A+B/(I/lpu-C)+D/(lI/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A=0.043
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.061
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C=0.620
INPUT CURRENT | CURVE SHAPE CONSTANT D= -0.001
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E= 0.022
(Per Unit I/lpu)
SHIFT CURVE 1 1,5 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 0,598 0,143 0,095 0,07 0,062 0,057 0,054 0,053 0,051 0,05 0,05 0,047 0,046
1 2 1,195 0,287 0,19 0,14 0,123 0,114 0,109 0,105 0,103 0,101 0,099 0,094 0,092
1 3 1,793 043 0,285 0,21 0,185 0,171 0,163 0,158 0,154 0,151 0,149 0,142 0,138
1 4 239 0573 0,38 028 0,246 0,229 0,218 0,21 0,205 0,201 0,198 0,189 0,185
1 5 2,988 0,717 0475 035 0,308 0,286 0,272 0,263 0,257 0,252 0,248 0,236 0,231
1 6 3585 0,86 057 0421 0,369 0,343 0,327 0,316 0,308 0,302 0,297 0,283 0,277
1 7 4,183 1,003 0,665 0,491 0431 04 0381 0,368 0,359 0,352 0,347 0,331 0,323
1 8 4,78 1,146 0,76 0,561 0,492 0,457 0,436 0421 041 0,402 0,396 0,378 0,369
1 9 5378 1,29 0,855 0,631 0,554 0,514 0,49 0,474 0,462 0,453 0,446 0,425 0,415
1 10 5975 1,433 095 0,701 0,615 0,571 0,544 0,526 0,513 0,503 0,495 0,472 0,461
0,5 1 0,299 0,072 0,048 0,035 0,031 0,029 0,027 0,026 0,026 0,025 0,025 0,024 0,023
0,5 2 0,598 0,143 0,095 0,07 0,062 0,057 0,054 0,053 0,051 0,05 0,05 0,047 0,046
0,5 3 0,896 0,215 0,143 0,105 0,092 0,086 0,082 0,079 0,077 0,075 0,074 0,071 0,069
0,5 4 1,195 0,287 0,19 0,14 0,123 0,114 0,109 0,105 0,103 0,101 0,099 0,094 0,092
0,5 5 1,494 0,358 0,238 0,175 0,154 0,143 0,136 0,132 0,128 0,126 0,124 0,118 0,115
0,5 6 1,793 043 0,285 0,21 0,18 0,271 0,163 0,158 0,154 0,151 0,149 0,142 0,138
0,5 7 2,091 0,502 0,333 0,245 0,215 0,2 0,191 0,284 0,18 0,176 0,173 0,165 0,162
0,5 8 239 0573 0,38 028 0,246 0,229 0,218 0,21 0,205 0,201 0,198 0,189 0,185
0,5 9 2,689 0,645 0,428 0,315 0,277 0,257 0,245 0,237 0,231 0,226 0,223 0,213 0,208
0,5 10 2,988 0,717 0475 0,35 0,308 0,286 0,272 0,263 0,257 0,252 0,248 0,236 0,231
0,8 1 0,478 0,115 0,076 0,056 0,049 0,046 0,044 0,042 0,041 0,04 0,04 0,038 0,037
0,8 2 0,956 0,229 0,152 0,112 0,098 0,091 0,087 0,084 0,082 0,08 0,079 0,076 0,074
0,8 3 1,434 0,344 0,228 0,168 0,148 0,237 0,131 0,226 0,123 0,121 0,119 0,113 0,111
0,8 4 1,912 0,459 0,304 0,224 0,197 0,283 0,174 0,168 0,164 0,161 0,158 0,151 0,148
0,8 5 239 0573 0,38 0,28 0,246 0,229 0,218 0,21 0,205 0,201 0,198 0,189 0,185
0,8 6 2,868 0,688 0,456 0,336 0,295 0,274 0,261 0,253 0,246 0,241 0,238 0,227 0,222
0,8 7 3,346 0,803 0,532 0,392 0,345 0,32 0,305 0,295 0,287 0,282 0,277 0,265 0,258
0,8 8 3,824 0,917 0,608 0,449 0,394 0,366 0,348 0,337 0,328 0,322 0,317 0,302 0,295
0,8 9 4,302 1,032 0,684 0,505 0,443 0,411 0,392 0,379 0,369 0,362 0,357 0,34 0,332
0,8 10 4,78 1,146 0,76 0,561 0,492 0,457 0,436 0,421 041 0,402 0,396 0,378 0,369
1,1 1 0,657 0,158 0,105 0,077 0,068 0,063 0,06 0,058 0,056 0,055 0,054 0,052 0,051
1,1 2 1,315 0,315 0,209 0,154 0,135 0,126 0,12 0,116 0,113 0,111 0,109 0,104 0,102
1,1 3 1,972 0,473 0,314 0,231 0,203 0,18 0,18 0,174 0,169 0,166 0,163 0,156 0,152
1,1 4 2,629 0,631 0,418 0,308 0,271 0,251 0,24 0,232 0,226 0,221 0,218 0,208 0,203
1,1 5 3,286 0,788 0,523 0,385 0,338 0,314 0,299 0,289 0,282 0,277 0,272 0,26 0,254
1,1 6 3,944 0,946 0,627 0,463 0,406 0,377 0,359 0,347 0,339 0,332 0,327 0,312 0,305
1,1 7 4,601 1,103 0,732 054 0,474 044 0,419 0,405 0,395 0,387 0,381 0,364 0,355
1,1 8 5258 1,261 0,836 0,617 0,541 0,503 0,479 0,463 0,451 0,443 0,436 0,416 0,406
1,1 9 5916 1,419 0,941 0,694 0,609 0,566 0,539 0,521 0,508 0,498 0,49 0,468 0,457
1,1 10 6,573 1,576 1,046 0,771 0,677 0,629 0,599 0,579 0,564 0,553 0,545 0,52 0,508
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o)
RloN 1T A»\V IPR-A
IAC CURVES
IAC INVERSE TIMED O/C TRIP TIMES
IAC INVERSE
Formula T=S*M*(A+B/(I/lpu-C)+D/(lI/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A=0.2078
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.863
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C= 0.8000
INPUT CURRENT | CURVE SHAPE CONSTANT D=-0.418
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E=0.1947
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 18,41 1,155 0,749 0,532 0,443 0,392 0,36 0,337 0,32 0,307 0,297 0,267 0,252
1 2 36,821 2,31 1,499 1,064 0,885 0,784 0,719 0,674 0,64 0,614 0,594 0,533 0,503
1 3 55,231 3,466 2,248 1,596 1,328 1,177 1,079 1,011 096 0922 0,891 08 0,755
1 4 73,641 4,621 2997 2,128 1,77 1569 1,439 1,348 1,28 1,229 1,188 1,066 1,007
1 5 92,052 5776 3,747 266 2,213 1961 1,798 1,685 1,601 1536 1,485 1,333 1,258
1 6 110,462 6,931 4,496 3,192 2,656 2,353 2,158 2,022 1,921 1,843 1,781 1,599 1,51
1 7 128,872 8,087 5,246 3,724 3,098 2,745 2,518 2,359 2,241 2,15 2,078 1,866 1,761
1 8 147,282 9,242 5995 4,256 3,541 3,138 2,878 2,695 2,561 2,457 2,375 2,133 2,013
1 9 165,693 10,397 6,744 4,788 3,983 3,53 3,237 3,032 2,881 2,765 2,672 2,399 2,265
1 10 184,103 11,552 7,494 5,32 4,426 3,922 3,597 3,369 3,201 3,072 2,969 2,666 2,516
0,5 1 9,205 0,578 0,375 0,266 0,221 0,296 0,18 0,268 0,16 0,154 0,148 0,133 0,126
0,5 2 18,41 1,155 0,749 0,532 0,443 0,392 0,36 0,337 0,32 0,307 0,297 0,267 0,252
0,5 3 27,615 1,733 1,124 0,798 0,664 0,588 054 0505 048 0461 0445 04 0,377
0,5 4 36,821 2,31 1,499 1,064 0,885 0,784 0,719 0,674 0,64 0,614 0,594 0,533 0,503
0,5 5 46,026 2,888 1,873 1,33 1,107 0,981 0,899 0,842 08 0,768 0,742 0,666 0,629
0,5 6 55,231 3,466 2,248 1596 1,328 1,177 1,079 1,011 0,96 0,922 0,891 0,8 0,755
0,5 7 64,436 4,043 2,623 1,862 1549 1,373 1,259 1,179 1,12 1,075 1,039 0,933 0,881
0,5 8 73,641 4,621 2,997 2,128 1,77 1569 1,439 1,348 1,28 1,229 1,188 1,066 1,007
0,5 9 82,846 5199 3,372 2,394 1,992 1,765 1,619 1,516 1,441 1,382 1,336 1,2 1,132
0,5 10 92,052 5,776 3,747 2,66 2,213 1,961 1,798 1,685 1,601 1,536 1,485 1,333 1,258
0,8 1 14,728 0,924 0,599 0,426 0,354 0,314 0,288 0,27 0,256 0,246 0,238 0,213 0,201
0,8 2 29,456 1,848 1,199 0,851 0,708 0,628 0,576 0,539 0,512 0,491 0,475 0,427 0,403
0,8 3 44,185 2,773 1,798 1,277 1,062 0,941 0,863 0,809 0,768 0,737 0,713 0,64 0,604
0,8 4 58,913 3,697 2,398 1,702 1,416 1,255 1,151 1,078 1,024 0,983 0,95 0,853 0,805
0,8 5 73,641 4,621 2,997 2,128 1,77 1569 1,439 1,348 1,28 1,229 1,188 1,066 1,007
0,8 6 88,369 5545 3,597 2,554 2,125 1,883 1,727 1,617 1,537 1,474 1,425 1,28 1,208
0,8 7 103,098 6,469 4,196 2,979 2,479 2,196 2,014 1,887 1,793 1,72 1,663 1,493 1,409
0,8 8 117,826 7,394 4,796 3,405 2,833 2,51 2,302 2,156 2,049 1,966 1,9 1,706 1,611
0,8 9 132,554 8,318 5395 3,83 3,187 2,824 259 2426 2,305 2,212 2,138 1,919 1,812
0,8 10 147,282 9,242 5995 4,256 3,541 3,138 2,878 2,695 2,561 2,457 2,375 2,133 2,013
1,1 1 20,251 1,271 0,824 0,585 0,487 0,431 0,396 0,371 0,352 0,338 0,327 0,293 0,277
1,1 2 40,503 2,542 1,649 1,17 0974 0,863 0,791 0,741 0,704 0,676 0,653 0,586 0,554
1,1 3 60,754 3,812 2,473 1,756 1,461 1,294 1,187 1,112 1,056 1,014 098 0,88 0,83
1,1 4 81,005 5,083 3,297 2,341 1,947 1,726 1,583 1,483 1,409 1,352 1,306 1,173 1,107
1,1 5 101,257 6,354 4,121 2,926 2,434 2,157 1978 1,853 1,761 1,689 1,633 1,466 1,384
1,1 6 121,508 7,625 4,946 3,511 2921 2,589 2,374 2,224 2,113 2,027 19 1,759 1,661
1,1 7 141,759 8,895 577 4,096 3,408 3,02 2,77 2594 2465 2,365 2,286 2,053 1,938
1,1 8 162,011 10,166 6,594 4,682 3,895 3,451 3,165 2,965 2,817 2,703 2,613 2,346 2,214
1,1 9 182,262 11,437 7,419 5,267 4,382 3,883 3,561 3,336 3,169 3,041 2,939 2,639 2,491
1,1 10 202,513 12,708 8,243 5852 4,869 4,314 3,957 3,706 3,521 3,379 3,266 2,932 2,768
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o)
RloN 1T A»\V IPR-A
IAC CURVES
IAC VERY INVERSE TIMED O/C TRIP TIMES
IAC VERY INVERSE
Formula T=S*M*(A+B/(1/lpu-C)+D/(l/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A= 0.090
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.796
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C=0.100
INPUT CURRENT | CURVE SHAPE CONSTANT D=-1.289
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E= 7.959
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 10,301 2,901 1,312 0,538 0,344 0,266 0,227 0,203 0,186 0,174 0,165 0,14 0,128
1 2 20,602 5803 2,625 1,075 0,687 0,533 0,453 0,405 0,372 0,349 0,331 0,28 0,256
1 3 30,902 8,704 3,937 1613 1,031 0,799 0,68 0,608 0,559 0,523 0,496 0,42 0,383
1 4 41,203 11,606 5,249 2,15 1,374 1,066 0,907 081 0,745 0,698 0,662 0,56 0,511
1 5 51,504 14,507 6,561 2,688 1,718 1,332 1,133 1,013 0,931 0,872 0,827 0,7 0,639
1 6 61,805 17,409 7,874 3,225 2,061 1,598 1,36 1,215 1,117 1,047 0,993 0,84 0,767
1 7 72,105 20,31 9,186 3,763 2,405 1,865 1,586 1,418 1,304 1,221 1,158 0,98 0,894
1 8 82,406 23,211 10,498 43 2,748 2,131 1,813 1,62 1,49 1,396 1,324 1,12 1,022
1 9 92,707 26,113 11,81 4,838 3,092 2,398 2,04 1,823 1,676 1,57 1,489 1,26 1,15
1 10 103,008 29,014 13,123 5,375 3,435 2,664 2,266 2,025 1,862 1,745 1,655 1,4 1,278
0,5 1 5,15 1,451 0,656 0,269 0,172 0,133 0,113 0,101 0,093 0,087 0,083 0,07 0,064
0,5 2 10,301 2,901 1,312 0,538 0,344 0,266 0,227 0,203 0,186 0,174 0,165 0,14 0,128
0,5 3 15,451 4,352 1,968 0,806 0,515 0,4 0,34 0,304 0,279 0,262 0,248 0,21 0,192
0,5 4 20,602 5,803 2,625 1,075 0,687 0,533 0,453 0,405 0,372 0,349 0,331 0,28 0,256
0,5 5 25,752 7,254 3,281 1,344 0,859 0,666 0,567 0,506 0,466 0,436 0,414 0,35 0,319
0,5 6 30,902 8,704 3,937 1613 1,031 0,799 0,68 0,608 0,559 0,523 0,496 0,42 0,383
0,5 7 36,063 10,155 4,593 1,881 1,202 0,932 0,793 0,709 0,652 0,611 0,579 0,49 0,447
0,5 8 41,203 11,606 5,249 2,15 1,374 1,066 0,907 0,81 0,745 0,698 0,662 0,56 0,511
0,5 9 46,354 13,056 5,905 2,419 1,546 1,199 1,02 0,911 0,838 0,785 0,745 0,63 0,575
0,5 10 51,504 14,507 6,561 2,688 1,718 1,332 1,133 1,013 0,931 0,872 0,827 0,7 0,639
0,8 1 8,241 2,321 1,05 0,43 0,275 0,213 0,181 0,162 0,149 0,24 0,132 0,112 0,102
0,8 2 16,481 4,642 2,1 0,86 055 0,426 0,363 0,324 0,298 0,279 0,265 0,224 0,204
0,8 3 24,722 6,963 3,149 1,29 0,824 0,639 0,544 0,486 0,447 0,419 0,397 0,336 0,307
0,8 4 32,963 9,285 4,199 1,72 1,099 0,853 0,725 0,648 0,596 0,558 0,529 0,448 0,409
0,8 5 41,203 11,606 5,249 2,15 1,374 1,066 0,907 081 0,745 0,698 0,662 0,56 0,511
0,8 6 49,444 13,927 6,299 2,58 1,649 1,279 1,088 0,972 0,894 0,837 0,794 0,672 0,613
0,8 7 57,684 16,248 7,349 301 1924 1,492 1,269 1,134 1,043 0,977 0,927 0,784 0,715
0,8 8 65,925 18,569 8,398 344 2,199 1,705 145 1,296 1,192 1,117 1,059 0,896 0,818
0,8 9 74,166 20,89 9,448 387 2473 1918 1,632 1458 1,341 1,256 1,191 1,008 0,92
0,8 10 82,406 23,211 10,498 43 2,748 2,131 1,813 1,62 1,49 1,396 1,324 1,12 1,022
1,1 1 11,331 3,192 1,443 0,591 0,378 0,293 0,249 0,223 0,205 0,192 0,182 0,154 0,141
1,1 2 22,662 6,383 2,887 1,183 0,756 0,586 0,499 0,446 041 0,384 0,364 0,308 0,281
1,1 3 33,993 9,575 4,33 1,774 1,134 0,879 0,748 0,668 0,615 0,576 0,546 0,462 0,422
1,1 4 45,323 12,766 5,774 2,365 1,512 1,172 0,997 0,891 0,819 0,768 0,728 0,616 0,562
1,1 5 56,654 15,958 7,217 2,957 1,889 1,465 1,247 1,114 1,024 09 091 0,77 0,703
1,1 6 67,985 19,149 8,661 3,548 2,267 1,758 1,496 1,337 1,229 1,151 1,092 0,924 0,843
1,1 7 79,316 22,341 10,104 4,139 2,645 2,051 1,745 1,559 1,434 1,343 1,274 1,078 0,984
1,1 8 90,647 25,533 11,548 4,73 3,023 2,344 1,994 1,782 1,639 1,535 1,456 1,232 1,124
1,1 9 101,978 28,724 12,991 5,322 3,401 2,637 2,244 2,005 1,844 1,727 1,638 1,386 1,265
1,1 10 113,309 31,916 14,435 5,913 3,779 2,931 2,493 2,228 2,049 1919 1,82 1,54 1,405
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o)
RloN 1T A»\V IPR-A
IAC CURVES
IAC EXTREMELY INVERSE TIMED O/C TRIP TIMES
IAC EXTREMELY INVERSE
Formula T=S*M*(A+B/(1/lpu-C)+D/(I/lpu-C)*2+E/(I/lpu-C)~"3)
TRIP TIME (SEC) T CURVE SHAPE CONSTANT A= 0.004
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT B=0.638
CURVE MULTIPLIER SETPOINT M CURVE SHAPE CONSTANT C=0.620
INPUT CURRENT | CURVE SHAPE CONSTANT D= 1.787
PICKUP CURRENT SETPOINT Ipu CURVE SHAPE CONSTANT E= 0.246
(Per Unit I/lpu)
SHIFT CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 18,541 3,398 1,498 0,606 0,356 0,246 0,186 0,149 0,124 0,106 0,093 0,057 0,042
1 2 37,083 6,795 2,997 1,212 0,711 0,491 0,372 0,298 0,248 0,212 0,185 0,114 0,083
1 3 55,624 10,193 4,495 1,817 1,067 0,737 0,558 0,447 0,372 0,318 0,278 0,171 0,125
1 4 74,166 13,59 5,993 2,423 1,422 0,983 0,744 0,595 0,495 0,424 0,371 0,228 0,167
1 5 92,707 16,988 7,491 3,029 1,778 1,229 0,93 0,744 0,619 0,53 0,463 0,285 0,209
1 6 111,249 20,385 8,99 3,635 2,133 1474 1,115 0,893 0,743 0,636 0,556 0,343 0,25
1 7 129,79 23,783 10,488 4,241 2,489 1,72 1,301 1,042 0,867 0,742 0,648 04 0,292
1 8 148,332 27,181 11,986 4,846 2,844 1,966 1,487 1,191 0,991 0,848 0,741 0,457 0,334
1 9 166,873 30,578 13,484 5452 3,2 2,212 1673 1,34 1,115 0,954 0,834 0,514 0,375
1 10 185,415 33,976 14,983 6,058 3,555 2,457 1,859 1,488 1,239 1,06 0,926 0,571 0,417
0,5 1 9,271 1,699 0,749 0,303 0,178 0,123 0,093 0,074 0,062 0,053 0,046 0,029 0,021
0,5 2 18,541 3,398 1,498 0,606 0,356 0,246 0,186 0,149 0,124 0,106 0,093 0,057 0,042
0,5 3 27,812 5,096 2,247 0,909 0,533 0,369 0,279 0,223 0,186 0,159 0,139 0,086 0,063
0,5 4 37,083 6,795 2,997 1,212 0,711 0,491 0,372 0,298 0,248 0,212 0,185 0,114 0,083
0,5 5 46,354 8,494 3,746 1,514 0,889 0,614 0,465 0,372 0,31 0,265 0,232 0,143 0,104
0,5 6 55,624 10,193 4,495 1,817 1,067 0,737 0,558 0,447 0,372 0,318 0,278 0,171 0,125
0,5 7 64,895 11,892 5,244 2,12 1244 0,86 0651 0,521 0434 0,371 0,324 0,2 0,146
0,5 8 74,166 13,59 5,993 2,423 1,422 0,983 0,744 0,595 0,495 0,424 0,371 0,228 0,167
0,5 9 83,437 15,289 6,742 2,726 1,6 1,106 0,837 0,67 0,557 0,477 0,417 0,257 0,188
0,5 10 92,707 16,988 7,491 3,029 1,778 1,229 093 0,744 0,619 0,53 0,463 0,285 0,209
0,8 1 14,833 2,718 1,199 0,485 0,284 0,197 0,149 0,119 0,099 0,085 0,074 0,046 0,033
0,8 2 29,666 5,436 2,397 0,969 0,569 0,393 0,297 0,238 0,198 0,17 0,148 0,091 0,067
0,8 3 44,499 8,154 359 1454 0,853 059 0,446 0,357 0,297 0,254 0,222 0,137 0,1
0,8 4 59,333 10,872 4,794 1939 1,138 0,786 0,595 0,476 0,396 0,339 0,296 0,183 0,133
0,8 5 74,166 13,59 5,993 2,423 1,422 0,983 0,744 0,595 0,495 0,424 0,371 0,228 0,167
0,8 6 88,999 16,308 7,192 2,908 1,707 1,18 0,892 0,714 0,595 0,509 0,445 0,274 0,2
0,8 7 103,832 19,026 8,39 3,392 1,991 1,376 1,041 0,834 0,694 0,594 0,519 0,32 0,234
0,8 8 118,665 21,744 9,589 3,877 2,276 1,573 1,19 0,953 0,793 0,678 0,593 0,365 0,267
0,8 9 133,498 24,463 10,788 4,362 2,56 1,769 1,339 1,072 0,892 0,763 0,667 0,411 0,3
0,8 10 148,332 27,181 11,986 4,846 2,844 1,966 1,487 1,191 0,991 0,848 0,741 0,457 0,334
1,1 1 20,396 3,737 1,648 0,666 0,391 0,27 0,204 0,164 0,136 0,117 0,102 0,063 0,046
1,1 2 40,791 7,475 3,296 1,333 0,782 0,541 0,409 0,327 0,273 0,233 0,204 0,126 0,092
1,1 3 61,187 11,212 4,944 1,999 1,173 0,811 0,613 0,491 0,409 0,35 0,306 0,188 0,138
1,1 4 81,582 14,949 6,592 2,665 1,564 1,081 0,818 0,655 0,545 0,466 0,408 0,251 0,184
1,1 5 101,978 18,687 8,241 3,332 1956 1,352 1,022 0,819 0,681 0,583 0,509 0,314 0,229
1,1 6 122,374 22,424 9,889 3,998 2,347 1,622 1,227 0,982 0,818 0,7 0,611 0,377 0,275
1,1 7 142,769 26,161 11,537 4,665 2,738 1,892 1,431 1,146 0,954 0,816 0,713 0,44 0,321
1,1 8 163,165 29,899 13,185 5,331 3,129 2,162 1,636 1,31 1,09 0,933 0,815 0,502 0,367
1,1 9 183,56 33,636 14,833 5,997 3,52 2433 1,84 1,474 1,226 1,049 0,917 0,565 0,413
1,1 10 203,956 37,373 16,481 6,664 3,911 2,703 2,045 1,637 1,363 1,166 1,019 0,628 0,459
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o)
RION | Tp‘\,\\’ IPR-A
IEC/BS142 CURVES
IEC SHORT TIME O/C TRIP TIMES
IEC SHORT TIME
Formula T=S*M*(K / ((I/lpu)**E-1))
TRIP TIME (SEC) CURVE SHAPE CONSTANT K= 0.050
CURVE SHIFT MULTIPLIER CURVE SHAPE CONSTANT E= 0.040
CURVE MULTIPLIER SETPOINT
INPUT CURRENT SMPR-1 MULT (M) =10 * IEC MULT
PICKUP CURRENT SETPOINT Ipu IEC MULT: 0.1t0 1.0, STEPS of 0.1
(Per Unit I/lpu)
SHIFT CURVE 1,05 1,5 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 2,559 0,306 0,178 0,111 0,088 0,075 0,067 0,062 0,058 0,054 0,052 0,044 0,039
1 2 5119 0,612 0,356 0,223 0,175 0,15 0,135 0,124 0,115 0,109 0,104 0,087 0,079
1 3 7,678 0,917 0,534 0,334 0,263 0,226 0,202 0,18 0,173 0,163 0,155 0,131 0,118
1 4 10,238 1,223 0,711 0,445 0,351 0,301 0,269 0,247 0,231 0,218 0,207 0,175 0,157
1 5 12,797 1,529 0,889 0,556 0,438 0,376 0,336 0,309 0,288 0,272 0,259 0,219 0,196
1 6 15,357 1,835 1,067 0,668 0,526 0,451 0,404 0,371 0,346 0,327 0,311 0,262 0,236
1 7 17,916 2,141 1,245 0,779 0,614 0,526 0,471 0,432 0,404 0,381 0,363 0,306 0,275
1 8 20,476 2,446 1,423 0,89 0,702 0,602 0,538 0,494 0,461 0,435 0415 035 0,314
1 9 23,035 2,752 1,601 1,002 0,789 0,677 0,606 0,556 0,519 0,49 0,466 0,393 0,353
1 10 25,595 3,058 1,778 1,113 0,877 0,752 0,673 0,618 0,576 0,544 0,518 0,437 0,393
0,5 1 1,28 0,153 0,089 0,056 0,044 0,038 0,034 0,031 0,029 0,027 0,026 0,022 0,02
0,5 2 2,559 0,306 0,178 0,111 0,088 0,075 0,067 0,062 0,058 0,054 0,052 0,044 0,039
0,5 3 3,839 0459 0,267 0,167 0,132 0,113 0,101 0,093 0,086 0,082 0,078 0,066 0,059
0,5 4 5119 0,612 0,356 0,223 0,175 0,15 0,135 0,124 0,115 0,109 0,104 0,087 0,079
0,5 5 6,399 0,764 0,445 0,278 0,219 0,188 0,168 0,154 0,144 0,136 0,13 0,109 0,098
0,5 6 7,678 0917 0,534 0,334 0,263 0,226 0,202 0,18 0,173 0,163 0,155 0,131 0,118
0,5 7 8,958 1,07 0,622 039 0,307 0,263 0,236 0,216 0,202 0,19 0,181 0,153 0,137
0,5 8 10,238 1,223 0,711 0,445 0,351 0,301 0,269 0,247 0,231 0,218 0,207 0,175 0,157
0,5 9 11,518 1,376 0,8 0,501 0,395 0,338 0,303 0,278 0,259 0,245 0,233 0,197 0,177
0,5 10 12,797 1,529 0,889 0,556 0,438 0,376 0,336 0,309 0,288 0,272 0,259 0,219 0,196
0,8 1 2,048 0,245 0,142 0,089 0,07 0,06 0,054 0,049 0,046 0,044 0,041 0,035 0,031
0,8 2 4,095 0489 0,285 0,178 0,14 0,12 0,108 0,099 0,092 0,087 0,083 0,07 0,063
0,8 3 6,143 0,734 0,427 0,267 0,21 0,18 0,162 0,148 0,138 0,131 0,124 0,105 0,094
0,8 4 8,19 0,979 0,569 0,356 0,281 0,241 0,215 0,198 0,184 0,174 0,166 0,14 0,126
0,8 5 10,238 1,223 0,711 0,445 0,351 0,301 0,269 0,247 0,231 0,218 0,207 0,175 0,157
0,8 6 12,286 1,468 0,854 0,534 0,421 0,361 0,323 0,296 0,277 0,261 0,249 0,21 0,189
0,8 7 14,333 1,712 0,996 0,623 0,491 0,421 0,377 0,346 0,323 0,305 0,29 0,245 0,22
0,8 8 16,381 1,957 1,138 0,712 0,561 0,481 0,431 0,395 0,369 0,348 0,332 0,28 0,251
0,8 9 18,428 2,202 1,281 0,801 0,631 0,541 0,485 0,445 0,415 0,392 0,373 0,315 0,283
0,8 10 20,476 2,446 1,423 0,89 0,702 0,602 0,538 0,494 0,461 0,435 0,415 0,35 0,314
1,1 1 2,815 0,33 0,196 0,122 0,096 0,083 0,074 0,068 0,063 0,06 0,057 0,048 0,043
1,1 2 5631 0,673 0,391 0,245 0,193 0,165 0,148 0,136 0,127 0,12 0,114 0,096 0,086
1,1 3 8,446 1,009 0,587 0,367 0,289 0,248 0,222 0,204 0,19 0,18 0,171 0,144 0,13
1,1 4 11,262 1,345 0,783 0,49 0,386 0,331 0,296 0,272 0,254 0,239 0,228 0,192 0,173
1,1 5 14,077 1,682 0,978 0,612 0,482 0,414 037 0,34 0,317 0,299 0,285 0,24 0,216
1,1 6 16,893 2,018 1,174 0,735 0,579 0,496 0,444 0,408 0,38 0,359 0,342 0,288 0,259
1,1 7 19,708 2,355 1,369 0,857 0,675 0,579 0,518 0,476 0,444 0,419 0,399 0,337 0,302
1,1 8 22,524 2691 1,565 0,979 0,772 0,662 0,592 0,544 0,507 0,479 0,456 0,385 0,346
1,1 9 25,339 3,027 1,761 1,102 0,868 0,744 0,666 0,612 0,571 0,539 0,513 0,433 0,389
1,1 10 28,154 3,364 1,956 1,224 0,965 0,827 0,74 0,679 0,634 0599 0,57 0,481 0,432
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o)
RION | Tp‘\,\\’ IPR-A
IEC/BS142 CURVES
IEC -A (NORMAL INVERSE) O/C TRIP TIMES
IEC-A (NORMAL INVERSE)
Formula T=S*M*(K / ((I/lpu)**E-1))
TRIP TIME (SEC) T CURVE SHAPE CONSTANT K=0.140
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT E= 0.020
CURVE MULTIPLIER SETPOINT M
INPUT CURRENT I SMPR-1 MULT (M) =10 * IEC MULT
PICKUP CURRENT SETPOINT Ipu IEC MULT: 0.1t0 1.0, STEPS of 0.1
(Per Unit I/lpu0
SHIFT CURVE 1,05 15 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 14,34 1,719 1,003 0,63 0,498 0428 0,38 0,353 0,33 0,312 0,297 0,252 0,227
1 2 28,68 3,439 2,006 1,26 0,99 0,856 0,76 0,706 0,659 0,623 0,594 0,503 0,453
1 3 43,02 5158 3,009 1,891 1,494 1,284 1,14 1,058 0,989 0,935 0,891 0,755 0,68
1 4 57,361 6,878 4,012 2,521 1,992 1,712 152 1,411 1,319 1,247 1,188 1,006 0,907
1 5 71,701 8,597 5,015 3,151 2,49 2,14 1,9 1,764 1,648 1,558 1,485 1,258 1,134
1 6 86,041 10,317 6,017 3,781 2,988 2,568 2,28 2,117 1978 1,87 1,782 1,509 1,36
1 7 100,381 12,036 7,02 4,411 3,486 2,996 2,659 2,469 2,308 2,181 2,079 1,761 1,587
1 8 114,721 13,755 8,023 5,042 3,984 3,424 3,039 2,822 2,637 2,493 2,376 2,012 1,814
1 9 129,061 15,475 9,026 5,672 4,482 3,852 3,419 3,175 2,967 2,805 2,674 2,264 2,041
1 10 143,401 17,194 10,029 6,302 4,98 4,28 3,799 3,528 3,297 3,116 2,971 2516 2,267
0,5 1 7,17 0,86 0,501 0,315 0,249 0,214 0,19 0,176 0,165 0,156 0,149 0,126 0,113
0,5 2 14,34 1,719 1,003 0,63 0,498 0,428 0,38 0,353 0,33 0,312 0,297 0,252 0,227
0,5 3 21,51 2,579 1,504 0,945 0,747 0,642 0,57 0,529 0,495 0,467 0,446 0,377 0,34
0,5 4 28,68 3,439 2,006 1,26 0,996 0,856 0,76 0,706 0,659 0,623 0,594 0,503 0,453
0,5 5 3585 4,299 2,507 1,575 1,245 1,07 0,95 0,882 0,824 0,779 0,743 0,629 0,567
0,5 6 43,02 5,158 3,009 1891 1,494 1284 1,14 1,058 0,989 0,93 0,891 0,755 0,68
0,5 7 50,191 6,018 3,51 2,206 1,743 1,498 133 1,235 1,154 1,091 104 0,88 0,794
0,5 8 57,361 6,878 4,012 2,521 1,992 1,712 152 1,411 1,319 1,247 1,188 1,006 0,907
0,5 9 64,531 7,737 4513 2836 2,241 1,926 1,71 1,587 1,484 1,402 1,337 1,132 1,02
0,5 10 71,701 8597 5015 3,151 249 2714 19 1,764 1,648 1,558 1,485 1,258 1,134
0,8 1 11,472 1,376 0,802 0,504 0,398 0,342 0,304 0,282 0,264 0,249 0,238 0,201 0,181
0,8 2 22,944 2,751 1,605 1,008 0,797 0,685 0,608 0,564 0,527 0,499 0,475 0,402 0,363
0,8 3 34,416 4,127 2,407 1,512 1,195 1,027 0,912 0,847 0,791 0,748 0,713 0,604 0,544
0,8 4 45,888 5,502 3,209 2,017 1594 1,37 1,216 1,129 1,055 0,997 0,951 0,805 0,726
0,8 5 57,361 6,878 4,012 2,521 1,992 1,712 152 1,411 1,319 1,247 1,188 1,006 0,907
0,8 6 68,833 8,253 4,814 3,025 2,39 2054 1,824 1,693 1,582 1,496 1,426 1,207 1,088
0,8 7 80,305 9,629 5616 3,529 2,789 2,397 2,128 1,976 1,846 1,745 1,664 1,409 1,27
0,8 8 91,777 11,004 6,419 4,033 3,187 2,739 2,431 2258 2,11 1,994 1,901 1,61 1,451
0,8 9 103,249 12,38 7,221 4537 3585 3,081 2,735 254 2374 2244 2,139 1,811 1,632
0,8 10 114,721 13,755 8,023 5,042 3,984 3,424 3,039 2,822 2,637 2,493 2,376 2,012 1,814
1,1 1 15,774 1,891 1,103 0,693 0,548 0,471 0,418 0,388 0,363 0,343 0,327 0,277 0,249
1,1 2 31,548 3,783 2,206 1,386 1,096 0,942 0,836 0,776 0,725 0,686 0,654 0,553 0,499
1,1 3 47,322 5674 3,31 2,08 1643 1,412 1,254 1,164 1,088 1,028 0,98 0,83 0,748
1,1 4 63,097 7,565 4,413 2,773 2,191 1,883 1,672 1,552 1,451 1,371 1,307 1,107 0,998
1,1 5 78,871 9,457 5516 3,466 2,739 2,354 2,09 1,94 1,813 1,714 1,634 1,384 1,247
1,1 6 94,645 11,348 6,619 4,159 3,287 2,825 2,507 2,328 2,176 2,057 1,961 1,66 1,496
1,1 7 110,419 13,24 7,722 4,852 3,834 3,295 2,925 2,716 2,539 2,4 2,287 1,937 1,746
1,1 8 126,193 15,131 8,826 5,546 4,382 3,766 3,343 3,104 2,901 2,742 2,614 2,214 1,995
1,1 9 141,967 17,022 9,929 6,239 4,93 4,237 3,761 3,492 3,264 3,085 2,941 249 2245
1,1 10 157,742 18,914 11,032 6,932 5478 4,708 4,179 3,881 3,626 3,428 3,268 2,767 2,494
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o)
RION | Tp‘\,\\’ IPR-A
IEC/BS142 CURVES
IEC -B (VERY INVERSE) O/C TRIP TIMES
IEC-B (VERY INVERSE)
Formula T=S*M*(K / ((I/lpu)**E-1))
TRIP TIME (SEC) T CURVE SHAPE CONSTANT K= 13.500
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT E= 1.000
CURVE MULTIPLIER SETPOINT M
INPUT CURRENT I SMPR-1 MULT (M) =10 * IEC MULT
PICKUP CURRENT SETPOINT Ipu IEC MULT: 0.1t0 1.0, STEPS of 0.1
(Per Unit I/lpu)
SHIFT CURVE 1,05 1,5 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 27 2,7 1,35 0675 045 0,338 027 0,225 0,193 0,169 0,15 0,09 0,071
1 2 54 5,4 2,7 1,3 09 0675 054 045 0,38 0,338 0,3 0,193 0,142
1 3 81 8,1 405 2,025 1,35 1,013 0,81 0,675 0,579 0,506 0,45 0,289 0,213
1 4 108 10,8 54 2,7 1,8 1,35 1,08 0,9 0,771 0,675 0,6 0,386 0,284
1 5 135 13,5 6,75 3375 225 1688 1,35 1,125 0,964 0,844 0,75 0,482 0,355
1 6 162 16,2 8,1 4,05 2,7 2,025 1,62 1,35 1,157 1,013 0,9 0,579 0,426
1 7 189 18,9 945 4,725 3,15 2,363 1,89 1575 1,35 1,181 1,05 0,675 0,497
1 8 216 21,6 10,8 5,4 3,6 27 216 1,8 15543 1,35 1,2 0,771 0,568
1 9 243 243 12,15 6,075 4,05 3,038 2,43 2,025 1,736 1,519 1,35 0,868 0,639
1 10 270 27 13,5 6,75 4,5 3,375 2,7 2,25 1,929 1,688 1,5 094 0,711
0,5 1 13,5 1,35 0,675 0,338 0,225 0,169 0,235 0,113 0,096 0,084 0,075 0,048 0,036
0,5 2 27 2,7 1,35 0,675 045 0,338 0,27 0,225 0,193 0,169 0,15 0,096 0,071
0,5 3 40,5 4,05 2,025 1,013 0,675 0,506 0,405 0,338 0,289 0,253 0,225 0,145 0,107
0,5 4 54 5,4 2,7 1,3 09 0675 054 045 0,38 0,338 0,3 0,193 0,142
0,5 5 675 6,75 3,375 1,688 1,125 0,844 0,675 0,563 0,482 0,422 0,375 0,241 0,178
0,5 6 81 8,1 4,05 202 135 1,013 0,81 0,675 0579 0506 045 0,289 0,213
0,5 7 94,5 945 4,725 2,363 1,575 1,181 0,945 0,788 0,675 0,591 0,525 0,338 0,249
0,5 8 108 10,8 54 2,7 1,8 1,35 1,08 0,9 0,771 0,675 0,6 0,386 0,284
0,5 9 121,5 12,15 6,075 3,038 2,025 1,519 1,215 1,013 0,868 0,759 0,675 0,434 0,32
0,5 10 135 135 6,75 3,375 2,25 1,688 1,35 1,125 0,964 0,844 0,75 0,482 0,355
0,8 1 216 216 108 054 036 027 0216 018 0,154 0,135 0,12 0,077 0,057
0,8 2 432 432 216 1,08 072 054 0432 0,36 0309 0,27 024 0,154 0,114
0,8 3 64,8 6,48 3,24 1,62 1,08 081 0648 054 0463 0405 0,36 0,231 0,171
0,8 4 86,4 8,64 4,32 2,16 1,44 1,08 0,84 0,72 0,617 054 048 0,309 0,227
0,8 5 108 10,8 54 2,7 1,8 1,35 1,08 0,9 0,771 0,675 0,6 0,386 0,284
0,8 6 1296 12,96 6,48 324 216 162 1,296 1,08 0,926 0,81 0,72 0,463 0,341
0,8 7 151,2 1512 7,56 3,78 252 1,89 1512 126 1,08 0945 084 054 0,398
0,8 8 172,8 17,28 8,64 432 288 216 1,728 1,44 1,234 1,08 096 0,617 0,455
0,8 9 194,4 19,44 9,72 4,86 3,24 243 1944 162 1,389 1,215 1,08 0,694 0,512
0,8 10 216 21,6 10,8 54 3,6 2,7 2,16 1,8 1,543 1,35 1,2 0,771 0,568
1,1 1 29,7 2,97 1,485 0,743 0,495 0,371 0,297 0,248 0,212 0,186 0,165 0,106 0,078
1,1 2 59,4 594 297 1,485 099 0,743 0594 0495 0,424 0,371 0,33 0,212 0,156
1,1 3 89,1 891 4455 2228 1,485 1,114 0,891 0,743 0,636 0,557 0,495 0,318 0,234
1,1 4 118,8 11,88 594 2,97 198 1485 1,188 0,99 0,849 0,743 0,66 0,424 0,313
1,1 5 1485 14,85 7,425 3,713 2475 1,856 1,485 1,238 1,061 0,928 0,825 0,53 0,391
1,1 6 178,2 17,82 8,91 4,455 297 2,228 1,782 1,485 1,273 1,114 0,99 0,636 0,469
1,1 7 207,9 20,79 10,395 5,198 3,465 2,599 2,079 1,733 1,485 1,299 1,155 0,743 0,547
1,1 8 237,6 23,76 11,88 594 3,9 297 2376 198 1,697 1,485 1,32 0,849 0,625
1,1 9 267,3 26,73 13,365 6,683 4,455 3,341 2,673 2,228 1,909 1,671 1,485 0,955 0,703
1,1 10 297 29,7 14,85 7,425 4,95 3,713 2,97 2475 2,121 1,856 1,65 1,061 0,782
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IEC/BS142 CURVES
IEC -C (EXTREMELY INVERSE) O/C TRIP TIMES
IEC-C (EXTREMELY INVERSE)
Formula T=S*M*(K / ((I/lpu)**E-1))
TRIP TIME (SEC) T CURVE SHAPE CONSTANT K= 80.000
CURVE SHIFT MULTIPLIER S CURVE SHAPE CONSTANT E= 2.000
CURVE MULTIPLIER SETPOINT M
INPUT CURRENT I SMPR-1 MULT (M) =10 * IEC MULT
PICKUP CURRENT SETPOINT Ipu IEC MULT: 0.1t0 1.0, STEPS of 0.1
(Per Unit I/lpu)
SHIFT CURVE 1,05 1,5 2 3 4 5 6 7 8 9 10 15 20
(S) (M)
1 1 78,049 64 2667 1 0533 0,333 0,229 0,167 0,127 0,1 0,081 0,036 0,02
1 2 156,098 12,8 5333 2 1,067 0,667 0457 0,333 0254 0,2 0,162 0,071 0,04
1 3 234,146 19,2 8 3 16 1 068 05 0381 03 0242 0,107 0,06
1 4 312,195 25,6 10,667 4 2,133 1,333 0,914 0,667 0,508 04 0,323 0,143 0,08
1 5 390,244 32 13,333 5 2,667 1,667 1,143 0,833 0,635 05 0,404 0,179 0,1
1 6 468,293 38,4 16 6 3,2 2 1,371 1 0,762 06 0485 0,214 0,12
1 7 546,341 44,8 18667 7 3,733 2,333 16 1,167 0,889 0,7 0566 025 0,14
1 8 624,39 51,2 21,333 8 4,267 2,667 1,829 1,333 1,016 0,8 0,646 0,286 0,16
1 9 702,439 57,6 24 9 48 3 2,057 15 1,143 09 0,727 0,321 0,18
1 10 780,488 64 26,667 10 5,333 3,333 2,286 1,667 1,27 1 0,808 0,357 0,201
0,5 1 39,024 3,2 1,333 0,5 0,267 0,167 0,214 0,083 0,063 0,05 0,04 0,018 0,01
0,5 2 78,049 6,4 2,667 1 0533 0,333 0,229 0,167 0,127 0,1 0,081 0,036 0,02
0,5 3 117,073 9,6 4 1,5 08 05 0343 025 0,19 0,15 0,121 0,054 0,03
0,5 4 156,098 12,8 5333 2 1,067 0,667 0457 0,333 0,254 0,2 0,162 0,071 0,04
0,5 5 195,122 16 6,667 2,5 1,333 0,833 0,571 0,417 0,317 0,25 0,202 0,089 0,05
0,5 6 234,146 19,2 8 3 1,6 1 0,686 05 0381 0,3 0,242 0,207 0,06
0,5 7 273,171 224 9,333 35 1,867 1,167 0,8 0,583 0,444 0,35 0,283 0,125 0,07
0,5 8 312,195 25,6 10,667 4 2,133 1,333 0,914 0,667 0,508 04 0,323 0,143 0,08
0,5 9 351,22 28,8 12 45 24 1,5 1,029 0,75 0571 045 0,364 0,161 0,09
0,5 10 390,244 32 13,333 5 2667 1,667 1,143 0,833 0635 05 0,404 0,179 0,1
0,8 1 62,439 512 2,133 0,8 0427 0,267 0,183 0,133 0,102 0,08 0,065 0,029 0,016
0,8 2 124,878 10,24 4,267 1,6 0,853 0,533 0,366 0,267 0,203 0,16 0,129 0,057 0,032
0,8 3 187,317 15,36 6,4 2,4 1,28 0,8 0,549 0,4 0305 0,24 0,194 0,086 0,048
0,8 4 249,756 20,48 8,533 3,2 1,707 1,067 0,731 0,533 0,406 0,32 0,259 0,114 0,064
0,8 5 312,195 25,6 10,667 4 2,133 1,333 0,914 0,667 0,508 04 0,323 0,143 0,08
0,8 6 374,634 30,72 128 48 256 16 1,097 08 061 048 0,388 0,171 0,096
0,8 7 437,073 3584 14933 56 2,987 1,867 1,28 0933 0,711 056 0453 0,2 0,112
0,8 8 499,512 40,96 17,067 6,4 3,413 2,133 1,463 1,067 0,813 0,64 0,517 0,229 0,128
0,8 9 561,951 46,08 192 7,2 384 2,4 1,646 1,2 0914 0,72 0,582 0,257 0,144
0,8 10 624,39 51,2 21,333 8 4,267 2667 1829 1333 1,016 08 0,646 0,286 0,16
1,1 1 85,854 7,04 2,933 1,1 0,587 0,367 0,251 0,183 0,14 0,11 0,089 0,039 0,022
1,1 2 171,707 14,08 5,867 2,2 1,173 0,733 0,503 0,367 0,279 0,22 0,178 0,079 0,044
1,1 3 257561 21,12 88 33 1,76 1,1 0,754 0,55 0419 0,33 0,267 0,118 0,066
1,1 4 343,415 28,16 11,733 4,4 2,347 1,467 1,006 0,733 0,559 0,44 0,356 0,157 0,088
1,1 5 429,268 35,2 14,667 55 2,933 1,833 1,257 0,917 0,698 0,55 0,444 0,196 0,11
1,1 6 515,122 42,24 176 6,6 3,52 2,2 1,509 1,1 0,838 0,66 0,533 0,236 0,132
1,1 7 600,976 49,28 20,533 7,7 4,107 2,567 1,76 1,283 0,978 0,77 0,622 0,275 0,154
1,1 8 686,829 56,32 23,467 8,8 4,693 2,933 2,011 1,467 1,117 0,88 0,711 0,314 0,176
1,1 9 772,683 63,36 264 99 528 33 2263 1,65 1,257 099 08 0,354 0,198
1,1 10 858,537 70,4 29,333 11 5867 3,667 2514 1,833 1,397 1,1 0,889 0,393 0,221
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RloN 1T A»\V IPR-A
DEFINITE TIME CURVES
DEFINITE TIME #1 O/C TRIP TIMES
DEFINITE TIME #1 (Range: 0.025 to 0.550 SEC)
Formula T=S* M * 0.050
TRIP TIME (SEC) T
CURVE SHIFT MULTIPLIER S
CURVE MULTIPLIER SETPOINT M
INPUT CURRENT |
PICKUP CURRENT SETPOINT Ipu
(Per Unit I/lpu)
SHIFT CURVE 1 1,5 2 3 4 5 6 7 8 9 10 15 20
(S) M)
1 1 0,05 005 005 005 005 005 005 005 005 005 005 005 0,05
1 2 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
1 3 0,15 0,15 015 015 0415 0415 0415 0415 015 0,15 0,15 0,15 0,15
1 4 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
1 5 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
1 6 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
1 7 03 035 03 03 03 03 03 035 035 03 035 035 035
1 8 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
1 9 045 045 045 045 045 045 045 045 045 045 045 045 0,45
1 10 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
0,5 1 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,025
0,5 2 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
0,5 3 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075 0,075
0,5 4 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
0,5 5 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
0,5 6 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
0,5 7 0,175 0,175 0,175 0,275 0,175 0,175 0,175 0,175 0,275 0,175 0,275 0,175 0,175
0,5 8 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
0,5 9 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225 0,225
0,5 10 025 025 025 025 025 025 025 025 025 025 025 025 0,25
0,8 1 0,04 004 004 004 004 004 004 004 004 004 004 004 0,04
0,8 2 0,08 008 008 008 008 008 008 008 00 008 008 008 008
0,8 3 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,12
0,8 4 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16 0,16
0,8 5 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
0,8 6 024 024 024 024 024 024 024 024 024 024 024 024 024
0,8 7 028 028 028 028 028 028 028 028 028 028 028 028 0,28
0,8 8 032 032 032 032 032 032 032 032 032 032 032 032 032
0,8 9 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36 0,36
0,8 10 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
1,1 1 0,055 0,055 0,055 0,055 0,055 0,055 0,055 0,055 0,065 0,055 0,055 0,055 0,055
1,1 2 0,11 011 0311 0311 0411 0411 0411 0411 0411 0411 0,11 011 0,11
1,1 3 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165 0,165
1,1 4 022 022 022 022 022 022 022 022 022 022 022 022 022
1,1 5 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275
1,1 6 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33 0,33
1,1 7 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385 0,385
1,1 8 044 044 044 044 044 044 044 044 044 044 044 044 044
1,1 9 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495 0,495

11 10 055 055 055 05 055 055 055 055 055 05 055 055 055
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DEFINITE TIME #2 (Range: 0.25 to 5.50 SEC)

Formula T=S*M*0.50

DEFINITE TIME CURVES
DEFINITE TIME #2 O/C TRIP TIMES

TRIP TIME (SEC) T
CURVE SHIFT MULTIPLIER S
CURVE MULTIPLIER SETPOINT M
INPUT CURRENT I
PICKUP CURRENT SETPOINT Ipu
(Per Unit I/lpu)
SHIFT (S) CURVE 1 15 2 3 4 5 6 7 8 9 10 15 20
M
1 (1) 05 05 05 05 05 05 05 05 05 05 05 05 05
1 2 1 1 1 1 1 1 1 1 1 1 1 1 1
1 3 15 15 15 15 15 15 15 15 15 15 15 15 15
1 4 2 2 2 2 2 2 2 2 2 2 2 2 2
1 5 25 25 25 25 25 25 25 25 25 25 25 25 25
1 6 3 3 3 3 3 3 3 3 3 3 3 3 3
1 7 35 35 35 35 35 35 35 35 35 35 35 35 35
1 8 4 4 4 4 4 4 4 4 4 4 4 4 4
1 9 45 45 45 45 45 45 45 45 45 45 45 45 45
1 10 5 5 5 5 5 5 5 5 5 5 5 5 5
0,5 1 0,25 025 0,25 0,25 025 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
0,5 2 o5 05 05 05 05 05 05 05 05 05 05 05 05
0,5 3 0,75 075 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75 0,75
0,5 4 1 1 1 1 1 1 1 1 1 1 1 1 1
0,5 5 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25 1,25
0,5 6 15 15 15 15 15 15 15 15 15 15 15 15 15
0,5 7 1,75 1,75 1,75 175 1,75 1,75 1,75 1,75 1,75 1,75 1,75 1,75 1,75
0,5 8 2 2 2 2 2 2 2 2 2 2 2 2 2
0,5 9 2,25 225 225 225 225 2,25 225 225 225 225 225 225 225
0,5 10 25 25 25 25 25 25 25 25 25 25 25 25 25
0,8 1 04 04 04 04 04 04 04 04 04 04 04 04 04
0,8 2 o8 08 08 08 08 08 08 08 08 08 08 08 08
0,8 3 12 12 12 12 12 12 12 12 12 12 12 12 12
0,8 4 16 16 16 16 16 16 16 16 16 16 16 16 16
0,8 5 2 2 2 2 2 2 2 2 2 2 2 2 2
0,8 6 24 24 24 24 24 24 24 24 24 24 24 24 24
0,8 7 28 28 28 28 28 28 28 28 28 28 28 28 28
0,8 8 32 32 32 32 32 32 32 32 32 32 32 32 32
0,8 9 36 36 36 36 36 36 36 36 36 36 36 36 36
0,8 10 4 4 4 4 4 4 4 4 4 4 4 4 4
11 1 0,55 055 055 055 055 055 055 055 055 055 055 0,55 0,55
1,1 2 117 11 11 11 11 11 11 11 11 11 11 11 11
1,1 3 1,65 165 165 165 165 1,65 165 165 1,65 1,65 1,65 1,65 1,65
1,1 4 22 22 22 22 22 22 22 22 22 22 22 22 22
11 5 2,75 2,75 2,75 2,75 2,75 2,75 2,75 2,75 2,75 2,75 2,75 2,775 2,75
11 6 33 33 33 33 33 33 33 33 33 33 33 33 33
11 7 38 38 38 38 38 38 38 38 38 385 38 385 385
1,1 8 44 44 44 44 44 44 44 44 44 44 44 44 44
1,1 9 495 495 4,95 4,95 4,95 495 495 4,95 4,95 4,95 495 495 4,95
1,1 10 55 55 55 55 55 55 55 55 55 55 55 55 55
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