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1 Trip counter with Pulse Metered Value

1.1 Introduction

The standard circuit breaker counter indicates all the operations, trip and close, per phase. This counter can be set via the
device front. Additional information on circuit breaker can be obtained by implementation of the CB wear monitoring.

If a specific counter that indicates only the trip count of the CB is required this can be implemented with a user defined
Pulse Metered Value. This application note will show how this can be done.

1.2 Apply the counters in the Routing Matrix

For a single pole tripping CB a counter per phase is required. For 3-pole tripping applications the description below can be
simplified by using only one counter.

r‘maim A & | [All entries [=1 T’
Information » Source s Drciecr Hbein
s g j . Contextdriven ﬁlterin{v]
» Base module |- R e R TP T M PR PR e Aok g i
'Sigr'lals Mumber Type | 1.1 12 13 ’I'l'lelen“braw
o Hen  [=] =] [=] [ [~} TGiobal tibraries
Break.voltage phs A 301.4261.314 MV i z
@ Break.voltage phs B 301.4261.315 MV iy Lﬂ' Lﬁ ﬁ.l
Break voltage phs C 3014261316 MV » _| 75186 Overcurrent protection (for lines)
# CB open hours 301.4261.322 INS b 1 i e s ikt
& Operating hours 301.4261323 INS v 3 iR Differential prot. 3-pale
» b Manualclose 301.6541 _b __| 75182 Diff. & Dist. prot. 3-pole
¥ & ResetLED Group 301.13381 4 _| Overcurrent protection
» & Control 301.4201 b _ | Transformer differential protection
» & Interlocking 301.4231 * | Userdefined functions
b e CBtest 3071 6151 & Chart setting Bool
» & SOBF AD.CBF 1 301.18781 & Chartsetting Integer
» & TripcountA -gRai5101 Chart setting Real
» & TripcountB e o PUlsetyal. N
P & Trip count C el =g v W oWl seq.
b &# Fundamental 301.1501 ke User-defined function
» B 79 Auto. reclosing 301.1361 & Userdefined function block
» b 25 Synchronization 2011151 & Userdefined function block [control]
» fg ):Onboard Ethernet 101 = ) i User-defined function group

Figure 1: Apply Pulse Metered Value from Library

Drag and drop from the Project Library 3 Pulse Metered Values (1 for 3 pole CB) and rename the counters as shown (or as
preferred). The count value will be displayed as metered value; an example display is shown later.

It is recommended to also change the name “Counter” to a more specific designation:
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* g Trip count & 3015101 * @ Trip count A 301.5101
& =Fulse input 301.5101.500 SFs $ =Fulze input 301.5101.50
& =External errar 301.5101.501 SF5 & =External error 301.5101.50
& Restore trigger 301.5101.502 SPs & =Restore trigger 301.5101.50
# Reset & sRezet 301.5101.50

v & Bchavior 301.5101.52
b & Health 301.5101.53
) Trip count A 301.5101.30

» & Behavior
b & Health

Ej—"ﬂ Counter

Rename

'h Set counter value |301 5101301 APC & Set counter value 301.510130
v & Trip count B |301.5102

& =Fulze input |301.5102.500 sPs

& -Furemal errar | I01 5107 501 SPS

Figure 2: Rename the “Counter” indication

1.3 CFC Logic to increment counter

The diagram below shows the logic applied to increment the counter. The trip per phase is combined with the 3 pole trip
via OR-gate; the output is routed to a rising edge detection which increments the counter by means of the “>Pulse input”.

or10_1 r_trig_1
OR10 R TRIG
OR R_TRIG
Circuit breaker 1.Circuit break..Triplopen cmd. 3-pole... x1 Y. CLK Q——— Circuit breaker 1.Trip count A.>Pulse input [BOOL]
Circuit breaker 1.Circuit break..Trip only pole A... X2
&
or10_2 r_trig_2
OR10 R TRIG
OR R_TRIG
Circuit breaker 1.Circuit break..Triplepen cmd. 3-po... X1 X CLK Q—————  Circuit breaker 1.Trip count B.>Pulse input [BOOL]
Circuit breaker 1.Circuit break..Trip only pole 8 [BO... —— X2
&
or10_3 r_trig_3
oo = e
OR F_TRIG
Circuit breaker 1.Circuit break..Triplopen cmd. 3-pole... X1 Y CLK Q———  Circuit breaker 1.Trip count C.>Pulse input [BOOL]

Circuit breaker 1.Circuit break..Trip only pole C [BOOL] X2
&

Figure 3: CFC Logic for single pole tripping circuit breaker

1.4 Reading and changing the Trip Counter

The counter values will by default be available as metered values in the circuit breaker:

Current Inputs

Control :
Settings Measurements 474
Eﬂnar}_ﬂﬁ Power system 5
Communication |Device
Device functionsLine 1
Test & diagnosis S

Circuit breaker 1

ser-def.values

Figure 4: From Main Menu to Circuit Breaker User Defined Metered Values.
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Figure 5: Displayed Trip Count (Counter was renamed: Figure 2)

Once a trip (or more) has been executed the trip counter is updated:

Figure 6: Counter indication after some operations.

If testing or maintenance will affect the trip count indication, the count values should be noted prior to the testing. When
the testing is completed the correct values can be entered for each phase using the “Change” option in Figure 6. Note this
is password protected (default Password is 222222).
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Figure 7: Changing the trip counter values.

1.5 Dedicated display and other options

A dedicated display page can be implemented for the trip counters. In the diagram below the operate counters are also
included.

I\'vork_AUGZm 8lUser_Counter_App\75L87_counteriDisplay pages\Trip counter

Options

2 A £ /O

Trip counter 2722~ [signal cataiog
(LS | Find signal:
|6earch>
Trip count A #Xtatx
|siansie [Type
Trip count B ###% | — = @
. P S b
Trip Count C #### o
# eehavior ENS.
& Health ENS
N EyTpcounta BCR
~ & Tip count B )
& >fulse input SPs.
Op.ct. A #R#H e e
# Restore trigger SPS.
Op.ct.B #isi s —
& Health ENS.
Op.ct.C ##RE BN e e —
> @ Trip countC
& >Pulseinput SPS
# Eemelemor seS
& Shestore trigger <ps
& sReset SPs
# Behavior ENS.
& Health ENS
£ Tip Count BCR

Figure 8: Create Display page with trip counters
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In the display this appears as follows:

[
Trip counter 272

Tripcount A 2
TripcountB 5
TripCountC 3

Cpect.A 4
Op.ct.B 8
Opct.C 4

Lo N e

If the trip counter is required in fault logs etc. the count value must be converted:

Options
|ﬁ.|| Entries |v] T :
| Infarmation » Destination | . Project library
i r= &l | contesxt-driven filterin| = |
» Base modul : E :
'Signals Number Type e 13 v LI Project library
e [len [ [ - [A [ TGiopal tibraries
» ¥ S0BF AD.CBF1 301.18781
Wl h
¥ & Trip count A 301.5101 ol LB -

& >Fulse input 301.5101.500 SPS

‘ =External error 301.5101.501 5P5
‘ =Restore trigger 301.5101.502 SPS
‘ >Reset 3015101503 SFS
] ‘ Behavior 301510152 ENS
] ’ Health 301510153 ENS
% Trip count A 301.5101.300 BCR
%, Setcountervalue 301.5101.301 APC
&4 TripCount A INS
¥ g Trip count B 301.
& >Fulse input 301.5102.500 TG,
‘ =External error 3015102501 SPS

$ >Rectore trigger 3015102 502

& sReser 301.5102.503 SF5
» & Behavior 301510252 ENS
b Health 301510253 ENS
Efg Trip count B 3015102, '

%, Setcountervalue

& TR Aannt B K

A
pd

* | Userdefined signals
» | External Signals
# 3 phase measured value delta connection{DEL)
& 3 phase measured value Y connection(WYE)
‘ Binary centrolled step positien information (BSC)
& Complexmeasured value (Chiv)
& Controllable analog process value (APC)
‘ Cantrollable double point (DPCH
" Controllable integer status (INC)
& Controllable single point (SFC)
& Directional protection-activation information (ACD)
‘ Double-point indication (DFS)
‘ Enumerated status health (ENS)
& Integer status (INS)
‘ Marker cornmand [SPC)
‘ Measured value (M)
’ Protection-activation information (ACT)
‘ Single-pointindication (SPS)
# Single-pointindication, not stored (SPS)

Figure 9: Add an “Integer Status” to each Pulse Counter and rename.
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The integer status is taken from the pulse counter value via the following CFC:

Circuit breaker 1.Trip count A.Trip count A [DIN...

Circuit breaker 1.Trip count B.Trip count B [D...

Circuit breaker 1.Trip count C.Trip Count C [DL...

build_ins_1
BUILD_INS
BUILD_INS
VAL ouT
oL
build_ins_2
BUILD_INS
BUILD_INS
VAL out
—0L
build_ins_3
BUILD_INS
BUILD_INS
VAL ouT
—QL

Circuit breaker 1.Trip count A.TripCount A [INS_STI

Circuit breaker 1.Trip count B.TripCount B [INS_STF

Circuit breaker 1.Trip count C.TripCount C [INS_STF

Figure 10: Use “Build_INS" to convert the counter value to a structured integer.This INS can now be included in Fault Log

etc.:
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= E m A |J‘"-” entries [T] Y D Use alternative signal names

Infarmation ¢ Destination
| Recorder b Logs 3
3
Signals Number Type jnal o F [I‘I uz G I
@ Slen == EEE BEl IENSRET
b B SOBFAA.CEF1 301.18781 i ¥
¥ & Trip countA 301.5101 x
& >Fulse input 301.5101.500 5PS
. =External error 301.5101.501 5P5
‘ =Restore trigger 301.5101.502 5P5
$ -Reset 301.5101.503 5F5
¥ ‘ Behavior 301.5101.52 ENS
b " Health 301.510153 ENS
E‘FgTrip count A 301.5101.300 BCR
x Set counter value 3015101 301 APC
4 TripCount A INS
* & Trip countB 301.5102 i
& =Pulse input 301.5102.500 5P5
‘ =External error 301.5102.501 5P5
‘ =Restore trigger 301.5102.502 5F5
“ =Reszet 301.5102.503 5P5
b & Behavior 301.510252 ENS
¥ ’ Health 301510253 ENS
%Trip count B 3015102300 ECR
& Set counter value 301.5102.301 APC
#4 TripCount B INS
¥ & TripcountC 3015103 o
& >Pulte input 301.5103.500 SFPS
" =External error 301.5103.501 5P5
* =Restore trigger 301.5103.502 5PF5
‘ =Reset 301.5103.503 S5Fs
¥ “ Behaviar 301510352 ENS
b @ Heslth 301510353 ENS
E:-_'E Trip Count C 301.5103.300 BCR
'h Set counter value 3015103301 APC
4 TnpCount C INS X
b Eu Fundamental N1 1501

Figure 11: Routing the counter value to the fault log:
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[=]

[5 Read log entries [§

Tirne stamp 4 Fault nuiEntry nuiFunctions structure Mame Walue Quality
[+] ¢ [=] e [=] an [=] cay [=] can [=] cap
15012019 12:01:47.154 00:00:00:00.145 33 Circuit breaker 1:Circuit break. Break. current 3I01N 10000 A good (pracess)
15012019 12:01:47.166 00:00:00:00.157 34 Circuit breaker 1:Circuit break. Definitive trip on good (process)
15012019 12:01:47.178 00:00:00:00.169 35 Line 1:67M GFP gnd sys 1:Definite-T1 Pickup phs A gnd forward good (process)
15.01.2019 12:01:47.186 00:00:00:00.177 36 Circuit breaker 1:79 Auto. reclosing:General 3-pole operate by 79 off good (process)
15.01.2019 12:01:47 306 00:00:00:00.297 37 Line 1:21 RMDistance 1:Z 1B Operate phs A good (process)
15.01.2019 12:01:47.606 00:00:00:00.597 38 Line 1:21 RMDistance 1:Z 3 Operate phs A phs B phs C good (process)
15.01.2019 12:01:47.636 00:00:00:00.627 39 Circuit breaker 1:79 Auto. reclosing:General Blk.bystrisigsupers. oft good (process)
15.01.2019 12:01:47.666 00:00:00:00.657 40 Circuit breaker 1:Circuit break. Definitive tip gff good (process)
15.01.2019 12:01:47 676 00:00:00:00.667 41 Circuit breaker 1:Trip count A TripCount A 3 good (process)
15.01.2019 12:01:47.676 00:00:00:00.667 42 Circuit breaker 1:Trip count B TripCount B 6 good (process)
15.01.2019 12:01:47.676 00:00:00:00.667 43 Circuit breaker 1:Trip count C TripCount C 4 good (process)
15.01.2019 12:01:47.906 00:00:00:00.897 44 Line 1:21 RM Distance 1:Z 4 Operate phs A phs B phs C good (process)
15.01.2019 12:01:53.377 00:00:00:06.368 45 Circuit breaker 1:50BF Ad.CBF 1 Pickup off good (process)
15012019 12:01:53 377 00:00:00:06.368 46 Circuit breaker 1:50BF Ad CBF 1 Trip 2 off good (process)
15012019 12:01:53 377 00:00:00:06 368 47 Circuit breaker 1:50BF Ad CBF 1 CB failure pole off good (process)

Figure 12: Fault Log with Trip Counter Indication.

1.6 Summary

When user defined operational counters are required with must have similar features as provided by the standard circuit
breaker operation counters, the user defined pulse metered values can be applied.

This application note shows all the required steps, by means of a practical example with per phase trip counter, for a
circuit breaker with single pole tripping.

A method for including the trip counter in the fault log is also shown.

The process for resetting the trip counter to a specific starting value after testing/maintenance is described.
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