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1. Introduction 

1.1 Features 

• One to five successive auto-reclose (AR) shots to select 
• Four AR initiation input signals: from either protection functions or external inputs 
• Final tripping by the protection functions or the auto-reclose function after a preset 

time delay 

1.2 Application 

This document specifies the function of the auto-reclose function block AR5Func used 
in products based on the RED 500 Platform. 

The majority (about 80...85%) of MV overhead line faults are transient and are 
automatically cleared by momentarily de-energizing the line, whereas the rest of the 
faults (15...20%) can be cleared by longer interruptions. The de-energization of the 
fault place for a desired period of time is implemented by auto-reclose relays or 
functions. The auto-reclosers are capable of clearing most of the faults. At a 
permanent fault, the auto-reclosing is followed by final tripping. A permanent fault 
has to be located and cleared before the fault location can be re-energized. 

The auto-reclose function AR5Func can be used for auto-reclosing together with any 
circuit breaker that has the characteristics required for auto-reclosing. The function 
block provides five programmable auto-reclose shots which can perform one to five 
successive auto-reclosures of desired type and duration, such as one high-speed and 
one delayed auto-reclosure. When the reclosing is initiated by the start of a protection 
function, the auto-reclose function is capable of executing the final trip of the circuit 
breaker in a short operate time in case the fault still persists when the last reclosure 
selected has been carried out. 

A typical auto-reclose situation where one auto-reclose shot has been performed after 
the fault was detected is illustrated in Figure 1. In case a), the auto-reclose shot is 
initiated by a start signal of the protection function after the start delay time has 
elapsed, whereas in case b), the auto-reclose shot is initiated by a trip signal of the 
protection function. In both cases, the auto-reclose sequence was successful. 
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b) *) This signal is not
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Figure 1. Signal scheme illustrating the auto-reclose operation when initiated by a 

start signal (a) or a trip signal (b) of the protection function 

 

Table 1 .  Protection diagram symbols used in the relay terminal 

ABB IEC ANSI 

AR5FUNC O-->I 79 
 

For IEC symbols used in single line diagrams, refer to the manual “Technical 
Descriptions of Functions, Introduction”, 1MRS750528-MUM. 



Distribution Automation 
 

 
 

AR5Func

 

 5

 

Figure 2. Function block symbol of the auto-reclosure function AR5Func 
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1.3 Input description 

Name Type Description 
AR1 Digital signal (BOOL, active high) AR initiation line 

AR2 Digital signal (BOOL, active high) AR initiation line 

AR3 Digital signal (BOOL, active high) AR initiation line 

AR4 Digital signal (BOOL, active high) AR initiation line 

ARINH Digital signal (BOOL, active high) Signal for AR 
interruption and 
inhibition 

ARSYNC Digital signal (BOOL, active high) Signal for AR 
synchrocheck 

CBOPEN Digital signal (BOOL, active high) Circuit breaker 
open signal 

CBCLOSE Digital signal (BOOL, active high) Circuit breaker 
close signal 

CINH Digital signal (BOOL, active high) Signal for blocking 
of CB closing 

ON Digital signal (BOOL, active high) Operation mode of 
AR function 

RESET Digital signal (BOOL, pos. edge) AR reset signal 

LOCKOUT_RES Digital signal (BOOL, pos. edge) AR lock-out reset 
signal 

SHOT_INC Digital signal (BOOL, neg. edge) Sequence control 
signal 
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1.4 Output description 

Name Type Description 
OPEN Digital signal (BOOL, active high) Signal for CB opening 

CLOSE Digital signal (BOOL, active high) Signal for CB closing 

SHOT1 Digital signal (BOOL, active high) Signal "AR shot 1 in progress" 

SHOT2 Digital signal (BOOL, active high) Signal "AR shot 2 in progress" 

SHOT3 Digital signal (BOOL, active high) Signal "AR shot 3 in progress" 

SHOT4 Digital signal (BOOL, active high) Signal "AR shot 4 in progress" 

SHOT5 Digital signal (BOOL, active high) Signal "AR shot 5 in progress" 

AR1TRIP Digital signal (BOOL, active high) Signal "AR failed or final trip by 
AR1" 

AR2TRIP Digital signal (BOOL, active high) Signal "AR failed or final trip by 
AR2" 

AR3TRIP Digital signal (BOOL, active high) Signal "AR failed or final trip by 
AR3" 

AR4TRIP Digital signal (BOOL, active high) Signal "AR failed or final trip by 
AR4" 

CBFAIL Digital signal (BOOL, active high) Signal "CB opening or closing 
failed" 

DEFTRIP Digital signal (BOOL, active high) Signal "Alarm for definite 
tripping" 

LOCKOUT Digital signal (BOOL, active high) Signal "AR5Func is locked out"

TRDUE Digital signal (BOOL, active high) Signal "Reclaim time running" 

TDDUE Digital signal (BOOL, active high) Signal "Discriminating time 
running" 

ACTIVE Digital signal (BOOL, active high) Signal "AR shot 1...5 in 
progress" 

SHOT_ALARM Digital signal (BOOL, active high) Signal "Alarm after N shots" 
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2. Description of Operation 

2.1 Configuration 

2.1.1 General 

The configuration includes a description of the internal and external operation of the 
function block. The internal operation is defined by setting the built-in parameters 
according to the needs of the application. The parameters can be set either via the 
MIMIC or the serial communication. The external operation, i.e. the logical 
connection to process data, can be configured in the Relay Configuration Tool 
included in the CAP 505 Tool Box. 

2.1.2 Relay configuration 

Because of the virtually boundless configuration, i.e. the possibilities of the Relay 
Configuration Tool, there is no single way of building an auto-reclose system with the 
AR5Func. The function block is equipped with all the essential functionality and can 
be used as such by simply connecting the AR input(s) to a protection function(s) and 
the OPEN and CLOSE outputs to the circuit breaker. The needs vary, however, and to 
meet the different requirements, the operation of the AR5Func can be adjusted e.g. 
with a few external components as presented in Figure 4 below. 

OR
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CBCLOSE
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CB_CLOSE
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AR_I N_PROGRESSCB_POSITION

AR_INHIBIT

 
 

Figure 3. Example of a typical configuration for the AR5Func 

The examples presented below illustrate some of the special cases in configuration. 
Most of the inputs and outputs in the figures are left floating for clarity reasons, as in 
the example above. This does not mean that they should remain like that. 

Figure 5, for example, illustrates the configuration of an application where the final 
trip is carried out by the start of the protection function (AR2) but not until one auto-
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reclose sequence i.e. one shot is completed by tripping of the protection function 
(AR1). The operation of the start signal is blocked by an external AND gate until the 
reclaim timer is started (TRDUE) by the first shot. 

AND
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CBOPEN
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TRIGG

GROUP
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RESET

TRIP
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Figure 4. An example of the use of external components in configuration 

2.1.3 AR shots and final trip function 

The operation of the auto-recloser is illustrated in Figure 6. The shot pointer indicates 
the shot to start when the auto-reclose function receives its AR initiation signal 
through one of the initiation lines AR1...AR4. The boxes for each of the initiation 
lines determine the action to be taken when an auto-reclose initiation signal is 
received. “Start” means that an auto-reclose shot is initiated, while “block” means that 
the auto-reclose shot is prevented when the initiation signal is active. A dash means 
that no action will be taken. 
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Figure 5. Functional diagram for the auto-reclose function AR5Func 

The programmable start delay associated with the boxes in the grey area is activated if 
the auto-reclose shot is initiated by the start signal of a protection stage (selected with 
parameters Initiation mode, ch8x/S1), see Figure 7. After the start delay, the circuit 
breaker is opened by the auto-reclose function. When the auto-reclose shot is initiated 
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by the trip signal of the protection, a protection function trips the circuit breaker and 
simultaneously initiates the AR shot. 

The AR shots start from the tripping of the circuit breaker and simultaneously, the 
dead time of the shot is started. When the dead time has elapsed, the circuit breaker is 
closed and the reclaim and discrimination time starts running. A new initiation signal 
received during the discrimination time will inhibit further AR shots and the shot 
pointer will move to the final trip stage (6). An auto-reclose request received during 
the reclaim time will increase the shot pointer and perform the function selected. If no 
function is selected, the shot pointer moves right to the lock-out stage (7). At this 
point, the AR function is locked-out during the reclaim time, after which the shot 
pointer is reset and the function is prepared for a new AR sequence (lock-out reset 
mode is automatic). If the lock-out reset is programmed to be manual, the only way to 
cancel the lock-out of AR is to reset it locally over the MMI, via a digital input (or any 
logic) or via serial communication. 

AR1
0
1

2

t

1

1

1

0

1 & S

R

Shot enabled

End
of

shot

AR1 oper. mode
(ch81/S2)

Initiation mode
(ch81/S1)

AR2
AR3
AR4

AR1 start delay
(ch81/S6)

Shot in
progress

0

1
Start
OPEN
pulse

 

Figure 6. Programmable parameters of Shot 1 

2.1.4 Shot selection 

There are two different methods of selecting the shots to be enabled and ready to react 
on the initiation lines. The default method is that the shots with a number equal to or 
greater than the current value (i.e. position) of the shot pointer are enabled. Which of 
the enabled shots is to start depends only on the setting of the Start/Block/No action of 
each shot. A shot with a smaller number takes precedence over shots with greater 
numbers as well as over the final trip function. The other method is to enable exactly 
one shot at a time, the one indicated by the shot pointer. Figure 8 illustrates the 
operation of the shot pointer in shot selection, and the related parameters. No matter 
which method is used, the final trip is enabled until the shot pointer reaches the 
position 7 (lock-out). 
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Figure 7. Shot selection logic, related parameters and shot pointer 

2.1.5 Initiation of auto-reclosing  

The start of the AR shots is subject to the following conditions: 

1 An AR shot of a value smaller than that indicated by the shot pointer cannot be 
started. 

2 An initiation signal (AR1...4) has to be active and the corresponding setting has to 
be “Start”. 

3 No initiation signal that inhibits (“Block”) the shot must be active. 
4 Should a start delay have been set for the AR shot (see “Auto-reclose shot initiated 

by a start signal” below), the initiation signal still has to be active when the start 
delay elapses, to enable initiation of the AR shot. 

Example (see Figure 6): 

The initiation signals AR1 and AR2 are assumed to be activated when the position of 
the shot pointer is 2 (AR shot 1 has just been made). AR shot 2 would be the next one 
to start but it is blocked by AR1. The AR shots 3...5 have not been configured to be 
initiated by either signal but the final trip function (6) has, and so the final tripping 
operation will take place next. 

2.1.6 Auto-reclose operation mode control 

The operation mode of the AR5Func can be controlled in two ways: 

1 When the setting parameter AR operations (ch80/S3) is ON input select (2), the 
operation mode of the function block is interpreted according to the ON input 
signal: boolean FALSE at the input deactivates AR, while boolean TRUE is 
interpreted as the operation mode being ON. 

2 When the setting parameter AR operations (ch80/S3) is ON (1, the default) or OFF 
(0), the AR5Func will be correspondingly in use or not in use. 

When the AR5Func is deactivated by the operation mode, the shot selection is 
completely disabled (see Figure 8) and the shot pointer is set to the lock-out position 
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but not locked-out. The reclaim timer is armed to start (the TRDUE output is active) 
as soon as the function block is put into use again. The operation mode does not affect 
the LOCKOUT output or the locked-out condition. 

2.1.7 Auto-reclose shot initiated by a trip signal 

An AR shot initiated by a trip signal of the protection function will start immediately. 
The circuit breaker is then opened by a protection function. 

2.1.8 Auto-reclose shot initiated by a start signal  

A start delay can be set to delay the start of an AR shot. Separate start delays can be 
set for each box in the grey area in Figure 6. 

When the AR shot is to be initiated by the start signal of the protection function, the 
circuit breaker is opened by the auto-reclose function once the start delay time of the 
concerned AR shot has elapsed. The zero value can also be selected for the start delay. 

What is important for the start delay is that the corresponding initiation signal remains 
active throughout the time. Should the initiation signal reset, the time delay starts from 
zero again. The use of another initiation signal for blocking the start of an AR shot 
does not affect the time delay. 

In the example in Figure 9, the input AR2 has a starting function and the input AR1 a 
blocking function. In case a), a momentary activation of the input AR1 does not affect 
the start of the AR shot nor the start delay. The input AR1 used for blocking in case b) 
remains active for a longer time than the start delay of AR2. The AR shot is started 50 
ms after the blocking is reset via AR1. 

AR2
(Start)

AR1
(Block)

ACTIVE

 Start delay time  Start delay time 

a) b)
t =50 ms delay after

block signal reset

 t  t 

 

Figure 8. Examples of AR initiation 

2.1.9 Auto-reclose shot blocked by an initiation signal 

An auto-reclose shot can be blocked by a high-set overcurrent stage. If the activation 
of the initiation line AR1 is selected to block the shot 1, this will remain blocked as 
long as the initiation line AR1 is activated. However, the shots 2, 3, 4, 5 or the final 
trip function can be initiated. The block function does not increase the value (i.e. 
position) of the shot pointer, so that if no shot or final trip can be initiated, the AR 
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function will wait until the block signal is reset or the protection function performs 
definite tripping. 

2.1.10 Circuit breaker position inputs 

The position inputs CBOPEN and CBCLOSE should be connected to the circuit 
breaker status signals. If these are not available, there are two alternatives. If the inputs 
are configured as constant FALSE, the function block ignores the circuit breaker 
position in all operations and the position is assumed to be correct, e.g. “open” after an 
OPEN pulse of the specified width. The other alternative is to connect the inputs to the 
trip signal of the protection function, as shown in Figure 10. The operation is the same 
but in this case, the AR5Func can generate the DEFTRIP signal and update the 
definite trip counters even if final tripping is not handled by the function block. 

OPENAR1

AR2

AR3

AR4

ARINH

ARSYNC

CBOPEN

CBCLOSE

CINH

ON

RESET

LOCKOUT_RES

SHOT_INC

CLOSE

SHOT1

SHOT2

SHOT3

SHOT4

SHOT5

AR1TRIP

AR2TRIP

AR3TRIP

AR4TRIP

CBFAIL

DEFTRIP

LOCKOUT

TRDUE

TDDUE

ACTIVE

SHOT_ALARM

AR5Func

CB_OPEN_SIGNAL

STARTIL1

IL2 TRIP

NOC3LOW

 

Figure 9. Configuration of circuit breaker inputs when the circuit breaker status is 
not available and final tripping is carried out by protection functions 

The internal circuit breaker status (CB position, ch80/S3) is changed only when there 
is no conflict between the position inputs CBOPEN and CBCLOSE. At power-on 
reset, the status is set to “undefined” and it will remain so until no conflict exist 
between the inputs. While the status is undefined, the AR5Func operates normally as 
described above, always assuming that the state is correct. Figure 11 shows how the 
circuit breaker status is decoded. It should be noted, however,  that this is not a real-
life example of how the circuit breaker operates. 

CBOPEN

CBCLOSE

Circuit breaker
position  Undefined  OPEN  CLOSED  OPEN 

power-on

 

Figure 10. Decoding of the internal circuit breaker status 



AR5Func 
 

 
 

Distribution Automation 

 

 14

2.1.11 Delaying the CLOSE output signal 

After the dead time, the CLOSE output is not activated until certain conditions are 
fulfilled. The conditions are: 

• the ARSYNC input must be TRUE if information about synchronism is required 
(Synchrocheck, ch8x/S11) by the particular shot, 

• the CINH input must be FALSE, 
• the OPEN output must be inactive, 
• all the AR initiation inputs have been inactive for at least 50 ms, 
• the maintenance monitor (ch80/S27) must not be zero if configured (At stress cnt 0, 

ch80/S20) to inhibit closing and 
• the circuit breaker must not already be closed 
If one of the above conditions is not fulfilled within two seconds, the auto-reclose 
sequence will be locked out. Figure 12 shows an example where the CLOSE output is 
delayed by the CINH input. When the AR input signal (AR1 in the example) is reset, 
there must be a 50 ms time delay before reclosing is allowed. The 50 ms delay may 
become significant with short dead times. 

AR1

OPEN

ACTIVE

CINH

CLOSE

 Start delay time 

 Dead time  2 s max 

t =50 ms delay after
initiation signal reset

 t 

 

Figure 11. Delaying the CLOSE output signal 

2.1.12 Lock-out resetting 

The LOCKOUT_RES input is edge-sensitive. The falling edge causes no operation, 
whereas the rising edge may be used to release the function block from the lock-out 
condition. The issue is explained thoroughly in paragraphs 2.3 and 2.4.3 further on in 
this document. 

2.2 Test mode 

If required, the test functionality can be implemented with additional logic 
components at each input and output. 

The circuit breaker status inputs (CBOPEN and CBCLOSE) can be temporarily 
disconnected by using the control setting CB pos. inputs, ch80/V90, which is useful 
especially in the regular maintenance of the relay. The control setting forces the 



Distribution Automation 
 

 
 

AR5Func

 

 15

internal status of circuit breaker (CB position, ch80/S3) to the same “undefined” state 
at which it was when the function block was initialized. By disconnecting the OPEN 
and CLOSE output signals as well, the auto-reclose sequences can be carried out while 
the circuit breaker remains closed all the time. 

The normal operation of the circuit breaker status is resumed as soon as a change is 
detected in either of the status inputs. Note that the control setting (CB pos. inputs, 
ch80/V90) should be used only if the status inputs are connected to reflect the current 
status of the circuit breaker. 

2.3 Resetting 

The operation counters as well as the ARnTRIP (n =1...4) and LOCKOUT output 
signals can be reset via the RESET input, or over the serial bus or the local MMI. 

The operation indicators, latched output signals and operation counters can be reset as 
follows: 

 Operation 
indicators 

Latched 
output 
signal3) 

Operation 
counters 

RESET input of the function block 1)  X X 

Parameter ch80/V13 1)  X X 

General parameter F001V011 2) X   

General parameter F001V012 2) X X  

General parameter F001V013 2) X X X 

Push-button C 2) X   

Push-buttons C + E (2 s) 2) X X  

Push-buttons C + E (5 s) 2) X X X 
1)  Resets the output signals and operation counters of the particular function block. 
2) Affects all function blocks. 
3) ARnTRIP (n = 1...4) and LOCKOUT 
 

The operation counters subject to reset are: 

• counters of DEF.TRIP alarms initiated by each of the four AR inputs (Num 
DEF.TRIP Arx, ch80/V2x), 

• counters of shots in the five most recent sequences (Num shots..., ch80/V3x), 
• counters of how many times each shot has been initiated by each of the four AR 

inputs (Num shots..., ch8x/V1...), and 
• counters of how many times each shot initiated by each of the four AR inputs has 

been successful (Successful..., ch8x/V6...) 
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2.4 General 

2.4.1 Discriminating time and reclaim time 

When the circuit breaker is closed by the AR shots 1...4, a discriminating time td will 
be started. Should one of the initiation signals AR1...AR4 be activated during the 
discriminating time, the AR shot pointer moves to the final trip position (6). Then 
further AR shots are prevented and definite tripping will follow. This function is 
generally used at inverse-time operation in order to limit the number of auto-
reclosures when reclosing further aggravates a fault situation. The discriminating time 
td can be set out of use by selecting the value 0. 

The reclaim time is always started or restarted at a circuit breaker close operation. A 
new initiation signal during the reclaim time will perform the next shot if one has been 
selected. When all shots have been executed, the auto-recloser is locked out. When the 
reclaim time has elapsed and the automatic lock-out reset mode is selected, the lock-
out situation ends and the shot pointer returns to its nominal position (1). 

2.4.2 Final trip function (6) 

Definite tripping of the circuit breaker can be carried out by a trip signal of the 
protection function or by the final trip function of the auto-reclose function. The final 
trip function has to be initiated by the start of the protection function and it allows 
final CB tripping to be carried out in a time shorter than the operate time of the 
protection function. In this case, the fault is most probably of a permanent nature and 
waiting for the protection function to trip might thus further aggravate the damage. In 
the final trip function, the desired trip time can be selected separately for each 
initiation signal. 

2.4.3 Lock-out 

When the last shot or the final trip function (6) has been carried out, the shot pointer 
indicates the position LOCK-OUT (7), which means that the auto-reclose function 
does not respond to any initiation signal during the reclaim time. At this time, the 
LOCKOUT output signal is high. In addition, the shot pointer indicates the position 
(7) in the following situations: 

• the circuit breaker operation failed 
• the circuit breaker is manually closed during an auto-reclose sequence 
• the circuit breaker is closed under normal conditions by local or remote control 
• the input for inhibiting and interrupting auto-reclosing (ARINH) is active 
• the auto-reclose program has been set out of operation 
• start of the reclaim timer has been prevented for two minutes by an initiation signal 

AR1...AR4 
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• the auto-recloser is blocked by the frequent-operation counter 
• the circuit breaker is open at initialization of AR5Func, e.g. after connection of 

auxiliary power to the system 
Automatic Lock-out reset: 

When the signal or situation that resulted in lock-out resets, the reclaim time (tr) 
starts. When the set reclaim time has elapsed, the shot pointer returns to the 
position (1), simultaneously clearing the LOCKOUT output. 

Manual Lock-out reset: 

The Lock-out is reset either locally via the MMI, a digital input or any logic 
connected to the LOCKOUT_RES input, or via the serial communication. 
Manually resetting the Lock-out immediately resets the LOCKOUT output. The 
shot pointer is reset to 1 by the manual Lock-out reset or at end of the reclaim time, 
whichever comes last. 

The automatic or manual lock-out reset mode is selected by parameter Lock-out mode 
(ch80/S5). 

2.4.4 Interruption of auto-reclosing 

An auto-reclose sequence (AR shots 1...5) can be interrupted or is interrupted in the 
following cases: 

• the opening or closing of the circuit breaker fails (CBxxxx inputs do not change 
status) 

• the CB status data changes from “open” to “closed” during the dead time of the 
auto-reclosure e.g. due to manual closing of the circuit breaker  

• the ARINH input is activated 
• the circuit breaker is opened by local or remote control 
• the auto-reclose program is set out of use 
• the AR5Func is re-initialized for some reason, e.g. the auxiliary power supply to 

the system is temporarily interrupted. 
In all the cases mentioned above, specified information about the cause of interruption 
can be obtained over the serial communication system. 

2.4.5 Secured control of the circuit breaker 

In addition to the circuit breaker control during auto-reclose sequences, the AR5Func 
can be used to open and close the circuit breaker over the serial bus or the MMI. This 
operation has two phases, selection and execution, and thus it is called secured control. 
The selection phase is carried out by writing the value one to either the open or the 
close operation parameter, both of which are function block specific. The execution 
phase can be carried out by writing the value one either to the function block specific 
parameter or to the common parameter on channel 900. The latter allows multiple 
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preselected operations to be accomplished simultaneously between different function 
blocks. 

The parameters for secured control are: 

ch80/V6 Open operation selection of secured control. Value one (1) will select 
open operation and cancel close operation if this was selected before. 
The value zero (0) will deselect the open operation if selected. 

ch80/V7 Close operation selection of secured control. Value one (1) will select 
close operation and cancel open operation if this was selected before. 
Value zero (0) will deselect the close operation if selected. 

ch80/V11 Execution of secured control. Value one (1) will carry out the operation 
selected by ch80/V6 or ch80/V7. Note that either the open or close 
operation is assumed to be selected. If not, an event (ch80/E29) is 
generated to indicate an error. 

ch900/V251 Same as ch80/V11, but no event (as error message) will be generated 
when no open or close operation has been selected. The command is 
broadcasted to other function blocks as well. 

ch80/V10 Deselection of secured control. Value one (1) will cancel the operation 
possibly selected by ch80/V6 or ch80/V7. The operation selection 
parameter, if one has been set, is reset to zero. 

ch900/V252 Same as ch80/V10. The command is broadcasted to other function 
blocks as well. 

The parameters above are write-only parameters. 

The secured open operation will abort an auto-reclose sequence running at the moment 
of the execution phase. The event code ch80/E38 is generated to indicate an abnormal 
termination of the sequence. Note that the circuit breaker can already be open when 
the auto-reclose sequence is aborded - an active sequence is aborted unconditionally at 
secured open - so this function is normally used as a remote reset of an auto-reclose 
sequence. 

The secured opening and closing are subject to the same rules as the opening and 
closing by auto-reclose sequences. For example, a close operation is not carried out if 
the circuit breaker is already closed or if the open output signal or an AR initiation 
input signal is active at the moment of the execution phase. There are no dedicated 
events (as error messages) for a secured control being ignored due to a conflict with 
the rules. 

2.4.6 Circuit breaker supervision logic 

When the auto-reclose function operates the circuit breaker, it also checks that the 
state of the CB changes properly during the set pulse width. To be able to check the 
position data, the auto-reclose function block needs information about the position of 
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the circuit breaker (CBOPEN, CBCLOSE). When required, however, the auto-reclose 
function is able to operate without this information. In such a case, the control 
operations, i.e. whether they are successful or not, are not supervised. 

For the operation of the circuit breaker, the width of the open pulse and the close pulse 
is adjustable. These times are maximum times. If no CB position information is 
available, the control impulses are in accordance with the setting. The open and close 
signals cannot be active at the same time. If so, the open signal interrupts the close 
signal. When CB position information is available, the impulse is interrupted once the 
CB position has changed. Should the circuit breaker position remain unchanged 
during the control operation, a circuit-breaker fail alarm will be issued (CBFAIL). 

In addition, the following conditions are checked before the circuit breaker is closed: 

• the circuit breaker is open  
• the AR initiation signals AR1...4 are not active 
• the close inhibit input CINH is not active 
• if the circuit breaker maintenance monitor is programmed to inhibit closing, the 

value of the monitor must be greater than zero 
• if the synchrocheck function is in use, the input ARSYNC has to be active 
Once the conditions mentioned above are fulfilled, the circuit breaker is closed. The 
maximum waiting time for the conditions to be fulfilled is 2 seconds. Should one or 
several conditions prevent closing, an alarm signal CBFAIL will be given in 2 
seconds. 

2.4.7 Aids to circuit breaker maintenance 

The purpose of the maintenance monitor (also called stress monitor) is to provide an 
alarm signal or, possibly, to prevent the closing of the circuit breaker after a certain 
number of CB operations. The operation of the maintenance monitor is based on 
counting the number of times the circuit breaker has opened. As soon as the auto-
reclose function block notices a circuit breaker trip, the value of the maintenance 
monitor decreases. 

Different load on the circuit breaker influences the maintenance monitor in a different 
way. For example, the overcurrent may have the stress factor 20 and the manual 
opening the stress factor 1, which means that respectively, the monitor value is 
decreased by 20 or 1. The AR5Func block has five different stress factors: for 
openings initiated by AR1, by AR2, by AR3, by AR4 and by manual control. The 
stress factors can be set in the range 0...50. 

When the maintenance monitor reaches the value zero, a permanent CBFAIL alarm 
signal is issued. The maintenance monitor can be configured so (At stress cnt 0, 
ch80/S20) that the value zero prevents CB closing and auto-reclose operations. The 
alarm is reset by giving the maintenance monitor (Stress counter, ch80/S27) a new 
non-zero value. 
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In addition, a pre-alarm level (Stress pre-alarm, ch80/S26) can be set for the 
maintenance monitor. When the monitor reaches this level or falls below it, a pulse-
shaped CBFAIL alarm signal is given when the CB is opened. The pre-alarm function 
can be set out of use by choosing the setting value zero (0) for it. 

The maintenance monitor can be set out of use by setting all stress factors to zero. 

2.4.8 Frequent-operation counter 

The frequent-operation counter is intended to block the auto-recloser in cases when 
the fault causes repetitive auto-reclose sequences during a long period of time, e.g. if a 
tree causes a short circuit and thus repeated auto-reclose shots with a few minutes 
interval during a stormy night. This type of faults can easily damage the circuit 
breaker if the auto-recloser is not locked out by the frequent-operation counter. 

The frequent-operation counter can be described as a water tank with a small 
adjustable leakage. Each trip adds a fixed amount of water into the tank. When the 
selected water level is reached, the frequent-operation counter will cause the lockout 
of the auto-reclose unit and prevent the shot from starting. The OPEN output is 
activated (if configured to do so) along with the LOCKOUT output signal. The set 
value of the leakage is in the range 1 to 50 trips per half an hour and the water level 
limit (Freq. op. limit, ch80/S18) can be set in the range of 1 to 100 trips. 

When monitoring the water level i.e. the current value of the frequent-operation 
counter parameter (Frequent op. cnt, ch80/S17), note that the parameter will be 
decremented (by one) at intervals of  30 (minutes) divided by the leakage value (Freq. 
op. leak, ch80/S19). No decrementing occurs when the zero value is reached. The 
frequent-operation counter can be set out of use by setting the Freq. op. limit to zero. 

2.4.9 ACTIVE 

This output signal indicates that the AR function is active. The signal goes up when a 
shot (1...5) and its dead time is started. The signal is reset when the shot is completed 
or aborted, i.e.: 

• the dead time of a shot has elapsed and the close signal is activated, 
• the logic is locked out, 
• a shot has been ready for two seconds without permission to activate the close 

signal, or 
• either secured open or close control is selected (ch80/V6:1 or ch80/V7:1) and 

executed (ch80/V11:1). 
The ACTIVE output signal is produced by internally OR'ing the five “AR shot n in 
progress” output signals. 



Distribution Automation 
 

 
 

AR5Func

 

 21

2.4.10 SHOT_ALARM 

The shot alarm output is activated after the selected number of shots has been 
performed. The signal is often used for selection of second settings of protection 
function(s). If the programmed alarm limit (Shot alarm level, ch80/S6) matches with 
the number of shots in sequence, the signal goes up when a shot (1...5) and its dead 
time is started. The signal is reset 

• after elapse of the reclaim time, 
• after rising edge at the RESET input, or 
•  after detected TRUE in any of the Reset registers or Reset outputs parameters 

(ch1/V12, ch1/V13 or ch80/V13). 

2.4.11 CBFAIL alarm 

The CBFAIL alarm is a 0.2 s pulse that is obtained when a CB operation fails or the 
maintenance monitor reaches or falls below the set pre-alarm level, or when an auto-
reclose sequence in progress is interrupted by unsuccessful circuit breaker operation. 
The CBFAIL alarm is permanently indicating that the value of the maintenance 
monitor is zero. 

2.4.12 Synchrocheck input ARSYNC  

The ARSYNC input is used, for example, to delay or avoid the connection of 
transmission lines fed from different directions when the phase angle difference of the 
network sections is too large. Should there be no information about synchronism 
within 2 seconds after the dead time has elapsed, the auto-reclose sequence will be 
locked out and a CBFAIL alarm will be issued. When the ARSYNC input is activated, 
the synchronism condition is assumed to be fulfilled and reclosing is allowed. 

The setting parameters Synchrocheck (e.g. ch81/S11) can be used to specify whether 
information about synchronism is required for the individual AR shots. If the dead 
time is short, the circuit breaker can be reclosed without synchronism being lost. 

2.4.13 Inhibition of circuit breaker closing CINH 

Activation of the CINH input prevents CB closing in situations where the CB spring is 
not charged or the gas pressure is below the permitted level. When the CINH input is 
activated, CB closing is inhibited. If the CINH input is not reset within two seconds 
after the dead time has elapsed, the auto-reclose sequence will be locked out and a 
CBFAIL alarm will be issued. 
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2.4.14 AR inhibition and interruption input ARINH 

When the ARINH input is activated, any auto-reclose operation in progress will be 
locked out. When the ARINH signal disappears, the reclaim time tr starts and an auto-
reclose sequence cannot be carried out until this time has elapsed. 

2.4.15 Recording of auto-reclose operations 

The auto-reclose function records all shots made as well as successful auto-reclosures. 
Registers containing information about the number of successful auto-reclosures can 
be accessed over the serial communication and over the event reporting system. The 
auto-reclose function decides whether the auto-reclosure (the last AR shot) was 
successful or not after the reclaim time tr has elapsed. 

Registers containing information about the number of all shots made can be accessed 
via the MMI or over the serial communication. 

2.4.16 Resetting the indications 

Sometimes it may be useful to get all the indications on the MMI reset after an auto-
reclosure.  This can be done with the INDRESET function block. Figure 13 shows an 
example of the configuration for resetting the indications. The close pulse given by the 
auto-reclose function will reset all indications on the MMI. The advantage is that the 
MMI always shows the latest trip-indication. 

 

Figure 12. Resetting the indications after a close pulse is given by the AR function 

2.4.17 Sequence control 

The SHOT_INC input is used to synchronize the shot pointer of the AR5Func with the 
shot pointer of the downstream auto-recloser in the same network. An external TON 
type timer circuit might be required for each AR input to reject e.g. inrush currect 
peaks which do not cause auto-reclosing downstream. The timer circuit is connected 
between the start signal of the protection function and the SHOT_INC input. (Because 
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the AR input can be connected either to the start or the trip signal of the protection 
function, the timer circuit is not built-in in the AR5Func.) Figure 14 shows an example 
of the configuration for sequence control when the shots are initiated by the tripping 
of the protection function. The delays must be set to a slightly shorter operate time 
than the operate time of the downstream relay. 

IN Q

PT ET

TON

OR

IN Q

PT ET

TON

OPENAR1

AR2

AR3

AR4

ARINH

ARSYNC

CBOPEN

CBCLOSE

CINH

ON

RESET

LOCKOUT_RES

SHOT_INC

CLOSE

SHOT1

SHOT2

SHOT3

SHOT4

SHOT5

AR1TRIP

AR2TRIP

AR3TRIP

AR4TRIP

CBFAIL

DEFTRIP

LOCKOUT

TRDUE

TDDUE

ACTIVE

SHOT_ALARM

AR5Func

CB_OPEN_SIGNAL
OR

STARTIo

BS1 TRIP

NEF1LOW

STARTIL1

IL2 TRIP

NOC3LOW

 

Figure 13. Connecting the sequence control timers when shots are started by the 
tripping of the protection function 

When the relay downstream performs a trip, the start signal at the upstream relay 
passes through the timer and the shot pointer is incremented at the falling edge if no 
auto-reclose shot is started. The shot pointer is always incremented by one. If the 
signal ACTIVE is activated, it means that the upstream relay has tripped and its own 
auto-reclose shot has been started. Figure 15 is an example of the operation where the 
shot pointer is incremented by sequence control twice before the start delay time is 
exceeded and a shot is started. 

Start of
protection

SHOT_INC

TRDUE

 Start delay time 

ACTIVE

Shot Pointer

 t 

 Start delay time 

 t 

 Start delay time 

 t 

 1  2  3 

t =External TON
delay time

 

Figure 14. Operation of the sequence control input, SHOT_INC 

2.4.18 Shot alarm 

When the number of shots in sequence reach the preset limit (Shot alarm level, 
ch80/S6), the SHOT_ALARM output is activated at the beginning of the dead time 
along with the ACTIVE output. The SHOT_ALARM output is cleared at the end of 
the reclaim time and also when outputs are reset by the RESET input or by one of the 
reset parameters. 
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3. Parameters and Events 

3.1 General 

• Usually each function block has a specific channel number for serial 
communication parameters and events. However, the AR5Func function is divided 
on channels 80 to 86 as follows: 
Channel Parameters and events 
80 General settings 

General control settings 
Input data 
Output data 
General recorded data 
General events 

81 General settings for shot 1 
Control settings for shot 1 
Recorded data for shot 1 
Events for shot 1 

82 General settings for shot 2 
Control settings for shot 2 
Recorded data for shot 2 
Events for shot 2 

83 General settings for shot 3 
Control settings for shot 3 
Recorded data for shot 3 
Events for shot 3 

84 General settings for shot 4 
Control settings for shot 4 
Recorded data for shot 4 
Events for shot 4 

85 General settings for shot 5 
Control settings for shot 5 
Recorded data for shot 5 
Events for shot 5 

86 Final trip settings 
Final trip control settings 
Final trip events 
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• The data direction of the parameters defines the use of each parameter as follows: 
Data direction Description 
R, R/M Read only 

W Write only 

R/W Read and write 

 

• The different event mask parameters (see section “Control settings”) affect the 
visibility of events on the MMI or on serial communication (LON or SPA) as 
follows: 
Event mask 1 (FxxxV101/102) SPA / MMI (LON) 

Event mask 2 (FxxxV103/104) LON 

Event mask 3 (FxxxV105/106) LON 

Event mask 4 (FxxxV107/108) LON 

 
For example, if only the events E3, E4 and E5 are to be seen on the MMI of the 
relay terminal, the event mask value 56 (8 + 16 + 32) is written to the “Event mask 
1” parameter (FxxxV101). 
In case a function block includes more than 32 events, there are two parameters 
instead of e.g. the “Event mask 1” parameter: the parameter “Event mask 1A” 
(FxxxV101) covers the events 0...31 and “Event mask 1B”(FxxxV102) the events 
32...63. 
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3.2 Setting values 

3.2.1 Actual settings 

3.2.1.1 General settings 

Parameter Code Values Unit Default Data 
dir. 

Explanation 

Reclaim time tr S1 0.20...300.00 s 10.00 R/W Reclaim time of AR-function 

AR operations S3 0...2 1) - 0 R/W Operation mode of AR-function 

AR oper. status S4 0 or 1 2) - 0 R/M AR-function currently in use or not 

Lock-out mode S5 0 or 1 3) - 0 R/W Lock-out reset mode; automatic, manual

Shot alarm level S6 0...4 - 0 R/W Number of shots required in AR 
sequence to activate the SHOT_ALARM 

output 

Man. close inh. S7 0...2 4) - 0 R/W Function at manual CB closing 

Shots enabled S9 0 or 1 5) - 0 R/W Enable all shots or only the next one 

Frequent op. cnt S17 0...100 - 0 R/W Frequent Operation Counter: current 
value in shots 

Freq. op. limit S18 0...100 6) - 0 R/W Lock-out limit of the Frequent Operation 
Counter in shots 

Freq. op. leak S19 1...50 - 1 R/W Leakage of the Frequent Operation 
Counter in shots per half an hour 

At stress cnt 0 S20 0 or 1 7) - 0 R/W Operation of CB maintenance monitor 
when 0 

Manual stress S21 0...50 - 0 R/W Stress factor, when CB opened manually

AR1 stress S22 0...50 - 0 R/W Stress factor, when CB opened via AR1 

AR2 stress S23 0...50 - 0 R/W Stress factor, when CB opened via AR2 

AR3 stress S24 0...50 - 0 R/W Stress factor, when CB opened via AR3 

AR4 stress S25 0...50 - 0 R/W Stress factor, when CB opened via AR4 

Stress pre-alarm S26 0...50 - 0 R/W Pre-alarm level of CB maintenance 
monitor 

Stress counter S27 0...999 - 999 R/W Value of CB maintenance monitor 

Close pulse S28 0.10...7.00 s 0.20 R/W Width of closing pulse 

Open pulse S29 0.10...7.00 s 0.20 R/W Width of opening pulse 

1) AR operations 0 = OFF; 1 = ON; 2 = ON input select 
2) AR oper. status 0 = OFF; 1 = ON 
3) Lock-out mode 0 = Automatic; 1 = Manual 
4) Man. close inh. 0 = Shots and FT; 1 = Shots only; 2 = Nothing 
5) Shots enabled 0 = All shots; 1 = Next shot only 
6) Freq. op. limit 0 = Frequent Operation Counter disabled; 1...100 = Number of shots 
7) At stress cnt 0 0 = Alarm only; 1 = Inh. closing  
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3.2.1.2 Settings for shots 1…5 

Parameter Code Values Unit Default Data 
direction

Explanation4) 

Initiation mode S1 0 or 1 1) - 0 R/W Shot x initiation mode 

AR1 oper. mode S2 0...2 2) - 0 R/W AR1 operation mode for shot x 

AR2 oper. mode S3 0...2 2) - 0 R/M AR2 operation mode for shot x 

AR3 oper. mode S4 0...2 2) - 0 R/W AR3 operation mode for shot x 

AR4 oper. mode S5 0...2 2) - 0 R/W AR4 operation mode for shot x 

AR1 start delay S6 0...10.00 s 0 R/W Start delay of AR1 signal 

AR2 start delay S7 0...10.00 s 0 R/W Start delay of AR2 signal 

AR3 start delay S8 0...10.00 s 0 R/W Start delay of AR3 signal 

AR4 start delay S9 0...10.00 s 0 R/W Start delay of AR4 signal 

Dead time S10 0.20...300.00 s 5.00 R/W Dead time for AR shot x 

Synchrocheck S11 0 or 1 3) - 0 R/W Use of synchrocheck for AR shot x 

Discr. time td S12 0...30.00 s 0 R/W Discriminating time for AR shot x 

1) Initiation mode 0 = Trip; 1 = Start 
2) AR_ oper. mode 0 = No operation; 1 = AR shot initiated; 2 = Initiation of AR shot blocked 
3) Synchrocheck 0 = Not in use; 1 = ARSYNC in use 
4) Character “x” in the explanation refers to the shot number (1, 2, 3, 4 or 5). The above parameters can 
be set separately for each shot. 

3.2.1.3 Final trip settings 

Parameter Code Values Unit Default Data 
direction 

Explanation 

AR1 init mode S2 0 or 1 1) - 0 R/W AR1 initiation mode for final trip 

AR2 init mode S3 0 or 1 1) - 0 R/W AR2 initiation mode for final trip 

AR3 init mode S4 0 or 1 1) - 0 R/M AR3 initiation mode for final trip 

AR4 init mode S5 0 or 1 1) - 0 R/W AR4 initiation mode for final trip 

AR1 trip delay S6 0...5.00 s 0 R/W Final trip delay, when initiated by AR1

AR2 trip delay S7 0...5.00 s 0 R/W Final trip delay, when initiated by AR2

AR3 trip delay S8 0...5.00 s 0 R/W Final trip delay, when initiated by AR3

AR4 trip delay S9 0...5.00 s 0 R/W Final trip delay, when initiated by AR4

1) AR_ init mode 0 = No operation; 1 = Final Trip initiated 
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3.2.2 Control settings 

3.2.2.1 General control settings 

Parameter Code Values Unit Default Data 
direction 

Explanation 

AR in progress V1 0...5 1) - 0 R/M AR5Func status 

Shot Pointer V2 1...7 - 1 R/M Current value of Shot 
Pointer 

CB position V3 0...2 2) - 0 R/M Circuit Breaker status as 
seen by AR5Func 

Reset registers V13 1=Reset - 0 W Parameter for register reset 
Note: Same effect as 
RESET input signal of 
AR5Func 

Event mask 1A V101 0...4294967295 - 4231790787 R/W Event mask 1 for event 

transmission (E0 ... E31) 

Event mask 1B V102 0... 16383 - 127 R/W Event mask 1 for event 
transmission (E32 ... E45) 

Event mask 2A V103 0...4294967295 - 4231790787 R/W Event mask 2 for event 
transmission (E0 ... E31) 

Event mask 2B V104 0... 16383 - 127 R/W Event mask 2 for event 
transmission (E32 ... E45) 

Event mask 3A V105 0...4294967295 - 4231790787 R/W Event mask 3 for event 
transmission (E0 ... E31) 

Event mask 3B V106 0... 16383 - 127 R/W Event mask 3 for event 
transmission (E32 ... E45) 

Event mask 4A V107 0...4294967295 - 4231790787 R/W Event mask 4 for event 
transmission (E0 ... E31) 

Event mask 4B  V108 0...16383 - 127 R/W Event mask 4 for event 
transmission (E32 ... E45) 

1) AR in progress 0 = Not in progress; 1 = Shot 1; 2 = Shot 2; 3 = Shot 3; 4 = Shot 4; 5 = Shot 5  
2) CB position  0 = Unknown; 1 = Closed; 2 = Open 
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3.2.2.2 Control settings for shots 1…5 

Parameter1) Code Values Unit Default Data 
direction 

Explanation 

Event mask 1 V101 0...127 - 2 R/W Event mask 1 for event 
transmission (E0...E6) 

Event mask 2 V103 0...127 - 2 R/W Event mask 2 for event 
transmission (E0...E6) 

Event mask 3 V105 0...127 - 2 R/W Event mask 3 for event 
transmission (E0...E6) 

Event mask 4 V107 0...127 - 2 R/W Event mask 4 for event 
transmission (E0...E6) 

1) The event mask parameters can be set separately for each shot (1…5) 

3.2.2.3 Final trip control settings 

Parameter Code Values Unit Default Data 
direction 

Explanation 

Event mask 1 V101 0...31 - 1 R/W Event mask 1 for event 

transmission (E0...E4) 

Event mask 2 V103 0...31 - 1 R/W Event mask 2 for event 

transmission (E0...E4) 

Event mask 3 V105 0...31 - 1 R/W Event mask 3 for event 

transmission (E0...E4) 

Event mask 4 V107 0...31 - 1 R/W Event mask 4 for event 

transmission (E0...E4) 
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3.3 Measurement values 

3.3.1 Input data 

Parameter Code Values Default Data 
direction

Explanation 

In AR1 I1 0 or 1 1) 0 R/M Input signal AR1 

In AR2 I2 0 or 1 1) 0 R/M Input signal AR2 

In AR3 I3 0 or 1 1) 0 R/M Input signal AR3 

In AR4 I4 0 or 1 1) 0 R/M Input signal AR4 

In ARINH I5 0 or 1 1) 0 R/M Input signal ARINH 

In ARSYNC I6 0 or 1 1) 0 R/M Input signal ARSYNC 

In CBOPEN I7 0 or 1 1) 0 R/M Input signal CBOPEN 

In CBCLOSE I8 0 or 1 1) 0 R/M Input signal CBCLOSE 

In CINH I9 0 or 1 1) 1 R/M Input signal CINH 

In ON I10 0 or 1 1) 0 R/M Input signal ON 

In RESET I11 0 or 1 1) 0 R/M Input signal RESET 

In LOCKOUT_RES I12 0 or 1 1) 0 R/M Input signal LOCKOUT_RES 

In SHOT_INC I13 0 or 1 1) 0 R/M Input signal SHOT_INC 

1) Input 0 = Not active; 1 = active 
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3.3.2 Output data 

Parameter Code Values Default Data 
direction

Explanation 

Out OPEN O1 0 or 1 1) 0 R/M Status of OPEN signal 

Out CLOSE O2 0 or 1 1) 0 R/M Status of CLOSE signal 

Out SHOT1 O3 0 or 1 1) 0 R/M Status of AR shot 1 due signal SHOT1 

Out SHOT2 O4 0 or 1 1) 0 R/M Status of AR shot 2 due signal SHOT2 

Out SHOT3 O5 0 or 1 1) 0 R/M Status of AR shot 3 due signal SHOT3 

Out SHOT4 O6 0 or 1 1) 0 R/M Status of AR shot 4 due signal SHOT4 

Out SHOT5 O7 0 or 1 1) 0 R/M Status of AR shot 5 due signal SHOT5 

Out AR1TRIP O8 0 or 1 1) 0 R/M Status of DEF.TRIP alarm signal 

AR1TRIP 

Out AR2TRIP O9 0 or 1 1) 0 R/M Status of DEF.TRIP alarm signal 
AR2TRIP 

Out AR3TRIP O10 0 or 1 1) 0 R/M Status of DEF.TRIP alarm signal 
AR3TRIP 

Out AR4TRIP O11 0 or 1 1) 0 R/M Status of DEF.TRIP alarm signal 
AR4TRIP 

Out CBFAIL O12 0 or 1 1) 0 R/M Status of CBFAIL signal 

Out DEFTRIP O13 0 or 1 1) 0 R/M Status of DEFTRIP signal 

Out LOCKOUT O14 0 or 1 1) 0 R/M Status of LOCKOUT signal 

Out TRDUE O15 0 or 1 1) 0 R/M Status of TRDUE signal 

Out TDDUE O16 0 or 1 1) 0 R/M Status of TDDUE signal 

Out ACTIVE O17 0 or 1 1) 0 R/M Status of ACTIVE signal 

Out SHOT_ALARM O18 0 or 1 1) 0 R/M Status of SHOT_ALARM signal 

1) Output 0 = Not active; 1 = active 
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3.3.3 Recorded data 

3.3.3.1 General recorded data 

Parameter Code Values Unit Default Data 
direction 

Explanation 

Num DEF.TRIP AR1 V22 0...255 - 0 R/W Number of DEF.TRIP alarms 
initiated by AR1 

Num DEF.TRIP AR2 V23 0...255 - 0 R/W Number of DEF.TRIP alarms 
initiated by AR2 

Num DEF.TRIP AR3 V24 0...255 - 0 R/M Number of DEF.TRIP alarms 
initiated by AR3 

Num DEF.TRIP AR4 V25 0...255 - 0 R/W Number of DEF.TRIP alarms 
initiated by AR4 

Num shots last V31 0...11 1) - 0 R/W Shots / last AR sequence 

Num shots 2nd V32 0...11 1) - 0 R/W Shots / second last AR seq. 

Num shots 3rd V33 0...11 1) - 0 R/W Shots / third last AR seq. 

Num shots 4th V34 0...11 1) - 0 R/W Shots / fourth last AR seq. 

Num shots 5th V35 0...11 1) - 0 R/W Shots / fifth last AR seq. 

1) Num shots 0 = Not registered; 1 = 1 shot; 2 = 2 shots; 3 = 3 shots; 4 = 4 shots 5 = 5 shots; 6 = Final  
trip only; 7 = 1 shot + FT; 8 = 2 shots + FT; 9 = 3 shots + FT; 10 = 4 shots + FT; 11 = 5 shots + FT 

3.3.3.2 Recorded data for shots 1…5 

Parameter1) Code Values Unit Default Data 
direction 

Explanation 

Num shots AR1 V2 0...255 - 0 R/W Number of shots initiated by AR1 

Num shots AR2 V3 0...255 - 0 R/W Number of shots initiated by AR2 

Num shots AR3 V4 0...255 - 0 R/M Number of shots initiated by AR3 

Num shots AR4 V5 0...255 - 0 R/W Number of shots initiated by AR4 

Successful AR1 V6 0...255 - 0 R/W Number of successful shots initiated 
by AR1 

Successful AR2 V7 0...255 - 0 R/W Number of successful shots initiated 
by AR2 

Successful AR3 V8 0...255 - 0 R/W Number of successful shots initiated 
by AR3 

Successful AR4 V9 0...255 - 0 R/W Number of successful shots initiated 
by AR4 

1) The recorded data is available separately for each shot (1…5) 
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3.3.4 Events 

3.3.4.1 General events 

Code Weighting 
coefficient 

Default 
mask 

Event reason Event state 

E0 1 1 Auto-reclosing sequence End 

E1 2 1 Auto-reclosing sequence Started 

E2 4 0 AR (shots 1...5) initiated by AR1 - 

E3 8 0 AR (shots 1...5) initiated by AR2 - 

E4 16 0 AR (shots 1...5) initiated by AR3 - 

E5 32 0 AR (shots 1...5) initiated by AR4 - 

E6 64 1 DEF.TRIP alarm Reset 

E7 128 1 DEF.TRIP alarm Activated 

E8 256 0 DEF.TRIP alarm activated by AR1 - 

E9 512 0 DEF.TRIP alarm activated by AR2 - 

E10 1024 0 DEF.TRIP alarm activated by AR3 - 

E11 2048 0 DEF.TRIP alarm activated by AR4 - 

E12 4096 0 AR sequence successful - 

E13 8192 0 AR sequence initiated by AR1 successful - 

E14 16384 0 AR sequence initiated by AR2 successful - 

E15 32768 0 AR sequence initiated by AR3 successful - 

E16 65536 0 AR sequence initiated by AR4 successful - 

E17 131072 0 Forced shot increment by the signal SHOT_INC - 

E18 262144 1 Breaker position Open 

E19 524288 1 Breaker position Close 

E20 1048576 1 Manual/remote CB control Open 

E21 2097152 1 Manual/remote CB control Close 

E22 4194304 0 OPEN output Reset 

E23 8388608 0 OPEN output Activated 

E24 16777216 0 CLOSE output Reset 

E25 33554432 0 CLOSE output  Activated 

E26 67108864 1 CB opening failed via auto-recloser - 

E27 134217728 1 CB closing failed via auto-recloser - 

E28 268435456 1 CB closing inhibited - 

E29 536870912 1 Attempt to execute without open/close selection - 

E30 1073741824 1 Maintenance monitor alarm  Reset 

Table continued on the next page. 
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Code Weighting 
coefficient 

Default 
mask 

Event reason Event state 

E31 2147483648 1 Maintenance monitor alarm Activated 

E32 1 1 Initiation signal AR1...4 activated >2 min Reset 

E33 2 1 Initiation signal AR1...4 activated >2 min Activated 

E34 4 1 Auto-reclosure Not in use 

E35 8 1 Auto-reclosure In use 

E36 16 1 AR interrupted by the signal ARINH - 

E37 32 1 AR interrupted by CB close during the sequence - 

E38 64 1 AR interrupted by CB open during the sequence - 

E39 128 0 AR interrupted by Frequent Operation Counter - 

E40 256 0 Discriminating time td Elapsed 

E41 512 0 Discriminating time td Started 

E42 1024 0 Reclaim time tr Elapsed 

E43 2048 0 Reclaim time tr Started or restarted 

E44 4096 0 LOCKOUT Reset 

E45 8192 0 LOCKOUT Activated 
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3.3.4.2 Events for shots 1…5 

Code Weighting 
coefficient 

Default 
mask 

Event reason1) Event state 

E0 1 0 Auto-reclose shot x Concluded 

E1 2 1 Auto-reclose shot x In progress 

E2 4 0 AR shot x initiated via AR1 - 

E3 8 0 AR shot x initiated via AR2 - 

E4 16 0 AR shot x initiated via AR3 - 

E5 32 0 AR shot x initiated via AR4 - 

E6 64 0 AR shot x successful - 

1) Character “x” in the event reason refers to the shot number (1,2,3,4 or 5). The above events are 
generated separately for each shot. 

3.3.4.3 Final trip events 

Code Weighting 
coefficient 

Default 
mask 

Event reason Event state 

E0 1 1 Final trip - 

E1 2 0 Final trip via AR1 - 

E2 4 0 Final trip via AR2 - 

E3 8 0 Final trip via AR3 - 

E4 16 0 Final trip via AR4 - 
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4. Technical Data 
Operation accuracies ± 1% of setting value or ± 30 ms 

Configuration data Task execution interval (Relay Configuration Tool): 10 ms 

at the rated frequency fn = 50 Hz 

 

Technical revision history 

Technical revision Change 
A - 

B No changes affecting the functionality of AR5Func 

C Event mask B setting range in general control settings, upper bound was missing 

Event 80E31 IEC address corrected, events 80E30 and 80E31 update the same 

process object 10024 

D Event reason and state texts of certain general events are changed 
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