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SUMMARY

THE D60 AUTORECLOSURE
PROGRAMS

Introduction

The autoreclosure scheme implemented on the 21/21N/67N primary and secondary
protection (implemented by two UR-series D60 relays) of the 230 kV lines in the El
Furrial substation is intended to be totally redundant. This means both protections initiate
their 79 function algorithms for specific faults that allow a reclosure shot. Even when both
protections initiate their 79 algorithm, only one of them will execute the reclosure. This is
achieved using the AR RIP (autoreclose reclose-in-progress) FlexLogic™ operand to
pause the 79 algorithm on the secondary protection.

If the primary protection successfully executes its reclosure sequence, it sends a reset
signal to secondary protection by means of the AR CLOSE BKR1 FlexLogic™ operand. On
the other hand, if the primary protection is unable to initiate its sequence because of an
internal failure, a unit not programmed, or a power down condition, the secondary
protection will take charge of the reclosure. The possible failure to close the breaker by
the primary protection once the AR CLOSE BKR1 signal is issued will also be considered.

The UR-series D60 Line Distance Relay has four autoreclosure programs available for its
79 algorithm. These are indicated in the following table:




EQUIPMENT USED DURING
THE TESTS
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TABLE 1. D60 autoreclosure programs

FIRST SHOT SECOND SHOT
SINGLE- MULTI- SINGLE- MULTI-
PHASE PHASE PHASE PHASE
MODE | AR MODE FAULT FAULT FAULT FAULT
1 1and 3 1 POLE 3 POLE 3 POLE or 3 POLE or
POLE Lockout Lockout
2 1 POLE 1 POLE LO 3 POLE or 3 POLE or
Lockout Lockout
3 3 POLE-A 3 POLE LO 3 POLE or Lockout
Lockout
4 3 POLE-B 3 POLE 3 POLE 3 POLE or 3 POLE or
Lockout Lockout

According to EDELCA's (the substation's owner) engineering staff, reclosure shots are
allowed on either two or three-phase faults depending on dispatch and control center
orders, and are always allowed for single-phase faults.

According to the above table, the most suitable autoreclosure program would be #4.
Although this program allows reclosures for every kind of fault, the initiation of the 79
algorithm can be restricted by a FlexLogic™ equation containing the fault types on which
the desired reclosure is initiated. This is accomplished by the FlexLogic™ operands of
the phase select or distance elements.

For the tests in this technical note, the USER 1, USER 2, and USER 3 control
pushbuttons were programmed to enable the reclosure as the dispatch and control
center demands. The configuration for these buttons are detailed in the following
sections.

Test Preparation

The following equipment was used during the tests.

* UR-series D60 Line Distance Relay for primary protection
model number: D60-H00-HCH-F8G-HBP-M6K-P6C-UBD-WXX
firmware revision: 4.0x

* UR-series D60 Line Distance Relay for secondary protection
model number: D60-H00-HCH-F8G-H6P-M6K-P6C-UBD-WXX
firmware revision: 4.0x

* Double coil relay to emulate a close coil and trip coil circuit of a breaker.
* Relay test system FREJA 300

* Laptop computer running the EnerVista UR Setup software for programming the D60
relay
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PRE-TEST SETUP
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The following steps were performed before the functional tests were carried out:

1.

The following signals were wired from the primary to the secondary protection:

— pause signal: issued by the AR RIP FlexLogic™ operand
— reset signal: issued by the AR CLOSE BKR1 FlexLogic™ operand
— lockout signal: issued by the AR LO FlexLogic™ operand

2. The following signals were wired from the secondary to the primary protection:
— reset signal: issued by the AR CLOSE BKR1 FlexLogic™ operand
— lockout signal: issued by the AR LO FlexLogic™ operand

3. The current inputs of both D60 relays were wired in series with the current outputs of
the FREJA 300 relay test system, and the D60 voltage inputs were wired in parallel
with the voltage outputs of the FREJA 300 relay test system to simultaneously
simulate a fault on both relays and simultaneously allow the initiation of the 79
function algorithm on both relays.

4. Both D60 relays were wired to a GPS device to synchronize their time and dates.
This guarantees a reliable analysis of the event record and oscillography files.

5. The autoreclose program most suitable for the applications of our client relies on the
reclose program 4 (see Table 1 on page 2).

6. Since EDELCA requested for the possibility for reclosure on two-phase or three-
phase faults in addition to single-phase faults, it was necessary to develop
FlexLogic™ that could handle this situation with the user-programmable control
pushbuttons:

— RESET button: programmed to reset all latched conditions
— USER 1 button: programmed to inhibit reclosure for two-phase faults
— USER 2 button: programmed to inhibit reclosure for three-phase faults
— USER 3 button: programmed to clear the USER1 and USER2 selections
The programmed control pushbuttons are located on LED panel 1 as shown below:
- LED Panel 1 // Oficina: URD60P.... [ |[B)fX]
STATUS EVENT CAUSE
M I SERVICE WOLTAGE
TROUBLE CURRENT
TEST MODE FREQUENEY
TRIF Il OTHER
ALARM PHASE A
W FCKUP | PHASEER
PHASE C
| NEUTRAL | GROUND
The non-volatile latches were programmed with the following settings. They are
used to select the conditions on which the 79 function is blocked, and will be
described later in this document.
& Save +¢ Restore | 2% Defauit |
PARAMETER LATCH1 LATCH 2
Function Enabled Enabled
Type Set Dominant Set Dominant
Set CONTROL PUSHBUTTON 1 ON CONTROL PUSHBUTTON 2 ON
Reset CONTROL PUSHBUTTON 3 ON CONTROL PUSHBUTTON 3 ON
Target Self-reset Self-rezet
Events Dizabled Dizabled
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AUTORECLOSE SETTINGS
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7. The D60 was programmed with data from an existing line. The reclosure settings for
the primary and secondary protection is shown in the following sections.

Primary protection settings

The reclosure settings for the primary protection is shown below:

SETTING PARAMETER
Function Enabled
Mode 3 Pole-B
Max Number Of Shots 1
Block BKR1 QFF
Close Time BKR1 002s
BKR Man Close Remote /P 3 OM
Blk Time Upon Man Clz 10,00 =
1-P Init QOFF
3-P Init Inicio7% On (WO10)
3-PTD Int QFF
Multi P Fault QOFF
BKR 1 Pole Open QOFF
BKR 3 Pole Open 52BMXXS On(H3a)
3-P Dead Time 1 0.10=
3-P Dead Time 2 0.20=
Extend Dead T1 QFF
Dead T1 Extension 0.50=
Reset Reset?S On (WO13)
Reszet Time 0.30s
BKR Closed 52bMXXN5 Off(HBa)
Block Block?3 On (VO14)
Pause QFF
Inc Seq Time 0.50=
Block BKR2 QOFF
Cloze Time BKR2 0.10=
Transfer 1to 2 No
Transfer 2o 1 No
BKR1 Fail Optizn Continue
BKR2 Fail Optien Continue
1-P Dead Time 1.00s
BKR Sequence 1
Tranzfer Time 4M =

URD&DPrincipal | Settings: Control Elements

The two D60 relays (primary and secondary protection) were each connected to a UR-
series C60 Breaker Management Relay through a local area network (LAN). The BKR
MAN CLOSE signal issued by Remote Input 3 comes from this C60 relay, which simulates
the manual close of a breaker through the use of a control switch.
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As seen in the 79 settings, the 3P-INIT signal is issued by Virtual Output 10 (VO10). This
output is achieved using the following FlexLogic™:

BH DIST Z1 OF

GND DIST Z1 OP OR(3) = INICIO7% (VO10)
HYERID POTT OF !

DH DIST 2 PED — 1

GND DIST Z1 PKP 1 |

OR@) i ; :

OR{3)  rmmmeemmeemmmemmmeeemmem e !

=INICIOTE (WOLO) [ -- === = - - o mmmoooooomoooooomoo oo '

ALLOWING FOR TWO- AND As requested by the customer, reclosures are allowed on instantaneous faults, such as

THREE-PHASE FAULTS Zone 1 faults and on the Hybrid POTT scheme with Zone 2 pickups. At this point, the 79
function will progress for single and multi-phase faults. The goal is to allow the 79
function to be executed for two- or three-phase faults in addition to single-phase faults (or
even for single phase faults only). This is accomplished through the BLOCK79 signal
issued by Virtual Output 14 (VO14):

2 FHIGT Z1 OF AE —

23 MHOETZIER [— OR3) }‘7
o4 PHIET Z1 GF CA — '
85 CR(3) et -
26 FHOSTZFEFAE [ ORE)
g7 FHIITZFEFE: [ ORI }»— :
H

o3 FHOSTZFEPCA  [— ! D)
o8 CR(3) et ;

H ANIMI) ——
101 B R R ! .
102 S0 | g
103 | raILaTRT Aste (v = :
104 wr |- : : OR{(2) o am
105 LATCH 108 i
108 o :
107 | FALLATRF A1 (veE) ]
108 LATCH 20K : E
108 o ' : : E— =RBLOCKTO (VO 14)
110 P T : 0 .
111 TDER T e :
112 | ToEERTTADO @IpLY : :
113 | moekouUTs oxze) : :
114 | AN¥ MAOR BACR. LM : i
115 | MECATNE CMESHOT [------ : ==L ' ;
116 FF S J—E;*I : .
117 | RESET CR{PUSHEUTTON) : . i
118 Ry |- '
112 I = == = === ==sc==e== : i i
120 o PEEEE e e D e D e i e D o i D G e 1 i e Ol e e s Ol i : i
121 | SBLECRTMEDM)  [-= - ws oo mmmmmm i mm
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This FlexLogic™ is programmed as follows:

FLEXLOGIC ENTRY

TYPE

SYNTAX

View Graphic
FlexLogic Entry §2
FlexLogic Entry 93
FlexLogic Entry G4
FlexLogic Entry 35
FlexLogic Entry 36
FlexLogic Entry 97
FlexLogic Entry 98
FlexLogic Entry 99
FlexLogic Entry 100
FlexLogic Entry 101
FlexLogic Entry 102
FlexLogic Entry 103
FlexLogic Entry 104
FlexLogic Entry 105
FlexLogic Entry 106
FlexLogic Entry 107
FlexLogic Entry 103
FlexLogic Entry 109
FlexLogic Entry 110
FlexLogic Entry 111
FlexLogic Entry 112
FlexLogic Entry 113
FlexLogic Entry 114

View

View

Protection Element
Protection Element
Protection Element
aR
Protection Element
Protection Element
Protection Element
QR
Protection Element
AND
ar

Read Virtual Qutputs On

NOT
Protection Element
AND

Read Virtual Qutputz On

Protection Element
AND
aR
TIMER
Contact Inputz On
Contact Inputs On
Protection Element

PH DIST 21 OP AB
PH DIST 21 OPBC
PH DIST 21 OP CA
3 Input
PH DIST £2 PKP AB
PH DIST 22 PKP BC
PH DIST Z2 PKP CA
3 Input
HYBRID POTT OP
2 Input
2 Input
FallaTrifasi On (W08)
1 Input
LATCH 1 ON
3 Input
FallaTrifazi On (W09}
LATCH 2 ON
2 Input
2 Input
Timer 7
TSHabilitade On(U1a)
Lockout?s OniU2c)
ANY MAJOR ERROR

FlexLogic Entry 115 NEGATINE ONE SHOT 1 Input
FlexLogic Entry 116 Off QOFF

FlexLogic Entry 117 Protection Element RESET OP (PUSHBUTTON)
FlexLogic Entry 118 OR 2 Input
FlexLogic Entry 119 LATCH SetiRezet
FlexLogic Entry 120 OR 4 Input
FlexLogic Entry 121 Write Wirtual Qutput[A==zign] = Block7?d (VO14)

This logic is reviewed step-by-step below:

1.

Lines 92 to line 106 allow two-phase faults to be blocked for reclosure by means of
Control Pushbutton 1 and Latch 1. Virtual Output 9 (VO9) at line 103 indicates if a
three-phase fault has occurred. The phase select operands were not used for this
indication since they last only a few milliseconds, even if their cause remains active.
Instead, the more secure phase distance operands were used.

Lines 107 to 110 allowing three-phase faults to be blocked for reclosure by means of
Control Pushbutton 2 and Latch 2.

When a three-phase fault occurs, the AB, BC and CA distance operand flags do not
appear simultaneously. As such, an 8 ms pickup timer is programmed in line 111.
Without this pickup timer, the blocking targets could be misled; for example; a three
phase-fault could be interpreted by VO14 as a two-phase fault and later change to a
three-phase fault.

Line 112 corresponds to a control switch with inverted logic that disables the 79
function through a digital input of the relay.

Line 113 is related to Contact Input U2C and corresponds to the AR LO flag received
from the secondary protection.

Lines 114 to 120 are very important: Suppose the primary protection goes out of
service and the secondary protection takes control of the 79 function. However, if the
primary protection returns to service before the reclose is completed by the
secondary protection, a swinging pattern can occur. To avoid this swinging pattern
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NOTE

ISSUING THE RESET
SIGNAL

CONDITIONING THE PAUSE,
RESET AND LOCKOUT
SIGNALS
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once the primary protection returns to service, its 79 function will remain blocked
until the secondary protection completes the reclose.

Control Pushbuttons 1 and 2 could also be programmed on VO10 instead of VO14. In this
case, the user-programmable pushbuttons inhibition would be carried out on the
reclosure initiation.

According to the primary protection 79 function, the RESET signal is issued by Virtual
Output 13 (VO13) via the following FlexLogic™:

83 RESETT0 ON(U24) IJI

26 DOSITIVE ONE SHOT |-~~~

8 | mewomsieson [ O oo |f ORG) - =RESET79 (VO13)
88 TIMER. 6 :

80 |RESET OP (PUSHEUTTON)

00 OR(3) [t

o1 it e B

Line 85 indicates the RESET signal wired from the secondary protection. Line 87
represents the manual close signal sent by the C60 relay from the LAN.

Suppose that something has happened with the Close Coil circuit. Although it might not
be a relay problem, the 79 function will go to Lockout state if the breaker fails to close,
and no reclosure would be executed by either relay. To avoid this situation, the following
logic was created to condition the PAUSE, RESET and LOCKOUT signals sent to the
secondary protection:

122 ARCLOSEEKR1 [ Y
; Ay g
123 SIBNDTHS ON(HEA) — -
: : [ Set ]
e . e ; LATCH |- = TIMEOUT79 (VOL5)
125 TIMER © il ”Reslet T
126 RESETTO ON(UZA) |j| :
- _ [ |
127 POSITIVE ONE SHOT ~ |---------
128 LATCH B LT T TR PP PP RPN
129 — FIMEOUT O VOIS |- - - - == === == ===

Since the AR CLSE BKR 1 setting latches until the breaker closes or the scheme goes to
reset or lockout, the success of the reclosure is verified through the breaker open status
(52BMXX5 ON signal) and the 20 ms timer. TIMER 9 has a direct relation with the CLOSE
TIME BKR1 setting. This timer should be programmed slightly over the real time employed
by the breaker to be closed. For example, our tests indicate that the double-coil relays
have a response time of 15 to 18 ms; as such, a 20 ms time for the CLOSE TIME BKR1
setting was implemented through TIMER 9.

Once Virtual Output 15 (VO15) was created, the Pause, Lockout and Reset signals to be
sent to the secondary protection were conditioned as follows.
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The pause signal (PAUSA79SECTI) is issued by the AR RIP operand. The 3-port AND gate
ensures it will not be sent to the secondary protection if there is a problem with the close
coil path or the primary protection is returning to service from an internal failure condition.

130
131
132
133
134
135
136
137
138
138
140
141

TIMEOUTT? ON (VO13)

NOT

ANY MATOR. ERROR

NEGATIVE ONE SHOT

RESETT? ON(U24)

RESET OF (PUSHEUTTON)

OR{Z)

LATCH

NOT

AR RIP

AND(3) }»

=PAUSATISECTI (VO16)

AND(G)

= PAUSATOSECTI (VO16)

The lockout signal (RESTRLOCKOUT) is issued by the AR LO operand. The 3-port AND gate
ensures it will not be sent to the secondary protection if there is a problem with the close
circuit or the primary protection is returning to service from an internal failure condition.

142
143
144
143
146
147
148
148
150
151
152

133

TIMEOUTT? ON (VO13)

NOT

ANY MATOR. ERROR

NEGATIVE ONE SHOT

Set

LATCH

RESETT? ON(U24)

RESET OF (PUSHEUTTON)

el

OR{Z)

LATCH

NOT

ARLO

AND(G)

=RESTRLOCKOUT (VO17)

AND(3) =RESTRLOCKOUT (VO17)

The reset signal is sent to the secondary protection only if a successful reclosure is
achieved.
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AUTORECLOSE SETTINGS

GET-8484A: Dual autoreclosure scheme with distance protection for the El Furrial substation

Secondary protection settings

The autoreclose settings for the secondary protection is shown below:

URD&0Secundario | Settings: Control Elements

SETTING PARAMETER
Function Enabled
Mode 3 Pole-8B
Max Mumber Of Shots 1
Block BKR1 QFF
Close Time BKR1 L.02s
BKR Man Close Remote I'P 3 ON
Blk Time Upon Man Clz 10,00 =
1-P Init QFF
3-P Init Inicio79 On (VO10)
3-PTD Init QOFF
Multi P Fault QOFF
BKR 1 Pole Open OFF
BKR 3 Pole Open 52bMXX5 On(H2a)
3-P Dead Time 1 010s
3-P Dead Time 2 0.20=
Extend Dead T1 QFF
Dead T1 Extension 0.30=
Reset Reset?d On (WO13)
Reset Time 0.30=
BKR Closed S2bMXXE OffiHEa)
Block BlockT® On (VO14)
Pause Pau=a7?9 On{U2a)
Inc Seq Time 050
Block BKR2 QOFF
Cloze Time BKR2 010=
Tranzfer 1 to 2 No
Transfer 2 to 1 No
BKR1 Fail Option Continue
BKR2 Fail Option Continue
1-P Dead Time 1.00=
BKR Sequence 1
Tranzfer Time 40N =

The secondary protection FlexLogic™ has several differences from that of the primary
protection. For instance, the logic for the Virtual Output 14 (VO14) no longer monitors if
the protection is coming back in service after an internal failure, since there is no other
device to which to pass the 79 function. The reset signal (VO13) and lockout signals
remain the same and are sent without any other condition. There is no pause signal from
the secondary protection towards the primary protection.
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BREAKER SETTINGS

OVERVIEW
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The secondary protection breaker settings are shown below:

PARAMETER BREAKER 1
Functian Enabled
Puzh Button Control Dizabled
Name M305
Mode 3-Pole
Cpen OFF
Cloze QFF
Phase Al3-Pole S52bMXXS Off(HBa)
Phaze B QFF
Phaze C QFF
External Alarm QFF
Alarm Delay 0.000 =
WManual Close Recal Time 0.000 =
Out OF Service OFF
UCA XCBR PwrSupSt 0 OFF
UCA XCER PresSt OFF
UCA XCBR TrpCoil OFF

Test Cases

Consider the following six cases covered during the tests:

CASE 1: Both protections are in service, a fault occurs and the autoreclosure algo-
rithm is allowed to initiate. The primary protection executes the autoreclosure function
and then resets the paused secondary protection.

CASE 2: The primary protection is out of service, a fault occurs and the autoreclosure
algorithm is allowed to initiate, the secondary protection executes the autoreclosure
function. The primary protection takes no action.

CASE 3: Both protections are in service and initiate the autoreclosure function, during
the reclosure's progress the primary protection fails to close the breaker (due to the
loss of the Close Coil voltage or the interruption of the Close Coil circuit). The sec-
ondary protection takes over and executes the autoreclosure function, and will reset
the lockout condition on the primary protection generated by its closure failure.

CASE 4: Both protections in service, the maximum number of shots is reached.

CASE 5: Programmable autoreclosure initiation verification. The USER programma-
ble pushbuttons were configured or programmed to select the type of faults that are
allowed to initiate the autoreclosure function.

CASE 6: Both protections initiate the autoreclosure function, during the process the
primary protection has an internal mayor error and goes out of service, the secondary
protection takes over and executes the reclosure even though the primary protection
recovers from its internal error.

The oscillography and events displays for cases 1 through 6 are indicated in the
following sections.

10
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CASE 1 The oscillography for primary protection for Case 1 is shown in the two figures below.

L O W Aok N i
|I| |I| III |“I |”I |II |I| | |I| II]I |”I |”I ||II ||| 'I| Lylpbg
|I|I|I|I|||||I|I|I||| = - |
||I|I|I |I|I|I||I| :

S il
ATV VUV TV

flofih

" 14
i I||| Ap hn
1

AR Reset Signal

Trip Signal

4R Shot Counts Active

1 - 10 = Dead time 1= 100ms

t2 - t1 = reset time = 300ms
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The secondary protection oscillography for Case 1 is shown below.

i ffiofl |"'| I|"'| fi i fi |"'| fil bfifofl |"'| I|"'| i |"'|I |"'|I |"'|I II"|I

I PEEE |
—|| 'I Vy ll 'l ll 'l ll |I II| || || ||| || 'l || ||| || 'l ll 'l ll 'l ll ll l' ll l' ll l' |I ||| || || ||| || |II I| |II I| |II ll

L
IV O AV VO A I AR VA VAR PR

Pause signal =ent by the Primary Protection
Reset zignal =ent by the primary protection

CASE 2 The event record for primary protection for case 2 is shown below. No oscillography was
triggered.

CAPROGRA™SGEPOWE ~15SURPCAD ata\Device Files\URDB0Principal\EYT_63_20041106_112156 EVT

Saturday, Movember 0B, 2004 11:21:56

MNov 06 2004 11:22:34 364652
12 |NDVG62W411:22:34.352559 Reset7d On

11 |Nuv062m411:22:34.3€ﬂ¥."5 Reset?d On

10 |Nuv062m411:22:34.251&33 S2bMXXS  On

2 |Nuv062m411:22:23.125130 RELAY OUT OF SERVICE
|Nuv062m411:22:23.125130 UNIT NOT PROGRAMMED
Nov 06 2004 11:22:15.535713 | Reset7d  Off

Now 06 2004 11:22:15.535713 | AR RESET

Now 06 2004 11:22:15.535713 | RESET OP{OPERAND)
Mow 06 2004 11:22:15.533631 Re=setd On

|NCN 06 2004 11:22:15.533631 | RESET OP(PUSHBUTTON)
|Nuv062m411:21:53.911849 OSCILLOGRAPHY CLEAR
|NUV062N411:21:56.9D3925 EVENTS CLEARED

= MW | o
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The secondary protection for Case 2 is shown below.

I|-| |'1| I|'II Ifll ||I ||I |“I| ||“I| ||”| ||I| AR |”I| ||“I| ||“| II|'|II II|'|II llnll III'|II
I ¥
i I| III (NRYRRRN! lll ||I ¥ I| |'|| Ilull IlIII I”I

||_| Iujl Iu,ll I|,|I Y Iul ||,|| I|_|I TR I Zoom in following figure

NANARATENA
[
IRTATATATAIA!
1]

The following figure illustrates a close-up view of the reclosure FlexLogic™ operands for
secondary protection.

1 - 10 = dead time 1 = 100ms

tZ - t1 = rezet time = 300ms
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CASE 3
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The primary protection oscillography for Case 3 is shown below.

AAIAAAAR AR RAAAAR AT

MAARA || o |I| -
||.I A |.I i |||||. ||., 2l |||.| ~|'|||l| |

Zoom in following figure

Autoreclose Lockout

Reset =ignal =ent from the primary protection
Fail to cloze the breake zignal, before the 300ms (reset time)

The following figure illustrates a close-up view of the reclosure FlexLogic™ operands for
primary protection Case 3.

1 - 10 = 20m= < time reset = 300ms

Reset Signal rEoBNB:I from the
after it
irtual cutput configured to monitor the itz reclnsure SEqUENCE
ofthe close E

from the primary protection.

14
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The secondary protection oscillography for Case 3 is shown below.

AR ARIAD r| I |‘ |'| i
0 i

T Bt
Ay L||| o ol s

Reclose in Progress for the dead time 2

The following figure illustrates a close-up view of the reclosure FlexLogic™ operands for
secondary protection Case 3.

Pauze signal received from the
primary protection after it starts
its reclogure seguence

Once the primary protection fails its reclosure
2E nce i)erates the pause =ignal and let the

1 - 10 = dead time 2 = 200ms
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CASE 4 The primary protection oscillography for Case 4 is shown below.

Incomplete Seguence Ti

|r|t|r|||i||] |J|l|r|l“||||l "IJ"L"“']”" J1|]"||r|||||||||]|1"nl|r ||| uﬂ r|l||||||]|1l1 :

|

Zoom on next page

The following figure illustrates a close-up view of the reclosure FlexLogic™ operands for
primary protection for Case 4.

e maximum number of shots
programmed iz 1. Before the 1.2 = ofthe
imer reset expires, another fault occurs
leads the 79 function to lockout after the
breaker is tripped.

1-t0=085<treset=12s
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The secondary protection oscillography for Case 4 is shown below.

i

Il

i

N e

i
IJ l|r”|l| |J|]l|r|| || "ll l||||1| I L |

The following figure illustrates a close-up view of the reclosure FlexLogic™ operands for
secondary protection for Case 4.

e reclose in progress flag on the
dary protection activates for ashort
period of time. | rezets once it receives
the lockout =ignal from the primary
protection

the primary protection izzuss
itz first reclosure shot

Lockout signal from the primary
protection
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CASE 5 The primary protection oscillography for Case 5 is shown below (two-phase fault, control
pushbutton 1 activated).

e reclose in progress flag initiates but
once the inhibition iz recognized the
lockout signal iz issued, later on the
lockout from the secondary protection iz
alzo received.

The secondary protection oscillography for Case 5 is shown below (two-phase fault,
control pushbutton 1 activated).

Lockout izsued by the secondary
protection

protection Lockout gignal sent by the primary

Pause Signal sent
by the primary
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The primary protection oscillography for Case 5 is shown below (three-phase fault,
control pushbutton 2 activated).

The secondary protection oscillography for Case 5 is shown below (three-phase fault,
control pushbutton 2 activated).
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CASE 6 The primary protection event record for Case 6 is shown below.
% Odapz Oh : Om : 0.009507 =
Date/Time Cause | Data
Mar 05 2005 15:40:10.937800 | AR BKR1 BLK
War 06 2005 15:40:10.906551 | AR LO
Mar 06 2005 15:40:10.906551 | AR DISABLED The flexlogic detectz a come back condition of
Mar 08 2005 15:40:10.902385 |BlockT® ©On —the primary protection and blocks ite reclosure
Mar 06 2005 15:40:10,902385 | AR ZONE 1 EXTENT function
Mar 06 2005 15:40:10.902385 AR FORCE 3P TRIP The relay iz forced back in service
War 06 2005 15:40:10.902385 | AR 3-P/1 RIP
Mar 05 2005 15:40:10.902385 | AR RIP
Mar 06 2005 15:40:10.8022385 | AR ENABLED The pause signal destinated to the Secondary Protection
Mar 06 2005 15:40:10.900300 RELAY IN SERVICE /resets allowing the backup protection to continue with the
War 06 2005 15:40:07 285852 Pausa73D505e Off 79 function =equence.
War 06 2005 15:40:07 285862 | Pausa795ecTi Off
Mar 06 2005 15:40:07 283784 RELAY OUT OF SERVICE The relay iz forced out of 2ervice
Mar 08 2005 15:40:07 283784 | UNIT NOT PROGRAMMED
Although the relay returns from being out-of-service and retakes the 79 function, it
remains blocked so the secondary protection can proceed with the reclosure.
The secondary protection event record for Case 6 is shown below.
Event Number| DateiTime Cause | Data |
30 WMar 06 2005 15:40:17 650434 | RecierreM305 Off
29 Mar 06 2005 15:40:17.567106 | Res79060Prin Off
28 Mar 06 2005 15:40:17 551549 |52bMXXE  OFf
27 Mar 06 2005 15:40:17.548356 | Res79D60Frin On
26 Mar 06 2005 15:40:17.548356 | Recierre305 On
25 Mar 06 2005 15:40:17 548355 |RecierreM305 On
24 Mar 06 2005 15:40:17.548356 | AR SHOT CNT=0 The secondary protection executes its closure
23 Mar 06 2005 15:40:17.548356 | AR CLOSE BKR1 ———— _ with success.
72 Mar 06 2005 15:40:07 548757 | AR 3-F12 RIP
2 Mar 06 2005 15:40:07.546048 Pausa7d Off\\.rhe primary protection faile and resets itz pause
20 Mar 06 2005 15:40:03.525999 | DisparoM305 Off \Signﬂ'- allowing the secondary continue with the
19 Mar 06 2005 15:40:03.525999 | ComandDispar OFf reclosure sequence by meaning of the AR 3-RiZ
18 Mar 06 2005 15:40:03.459324 |Inicio79  Off RIP flag.
17 Mar 06 2005 15:40:03.459324 | PH DIST Z3 DPO AB
16 Mar 06 2005 15:40:03 458324 |PH DIST Z2 OFO AB
15 Mar 06 2005 15:40:03.459324 | PH DIST Z1 DPO AB
14 Mar 06 2005 15:40:03.441152 |[52bMXX5  On
13 Mar 08 2005 15:40:03.432649 |Pausa7? On The secondary protection initiates its reclosure
12 War 06 2005 15:40:03.428050 ARRP — Sequence but itz paused by the primary
1 Mar 06 2005 15:40:03.425975 |FAULT RPT TRIG protection.
10 Mar 06 2005 15:40:03.423893 | DisparoM305 On
9 Mar 06 2005 15:40:03.423893 | OSCILLOGRAPHY TRIGD
Once the fault occurs and the primary protection initiates its reclosure, the secondary
protection is paused. After primary protection fails and the pause signal is deactivated,
the secondary protection continues its reclosure despite the recovery of primary
protection.
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