ZdrcTea

AQ-SAS™ |V
Standard Arc
Schemes

Instruction manual



AQ-SAS™ LV Standard Arc Schemes
Instruction manual

Version: 1.00

Table of contents

1 .Safety INTOrMALION ..o e et e e e e e e e e e e e enneeas 3
P2 Y o) o =V = 1 e L PSR 4
3 DOCUMENT INFOMMEATION .....eeieeiiiiee ettt e e st e e e st e e e e st e e e e e s nsee e e e e nnaeeeeanseeeeeennes 5
3.1 REVISION NOTES ..ttt ettt ettt oo oottt e e e e e e e ettt e e e e e e e e e ettt e e e eeeaaaaaane 5

G Tt gTT - PRSP 6
5 WithOut @ tie Dreaker ... ettt e e e e e e e e e e e e e e e e e e eeeeas 7
5.1 Basic application With AQ-=TOTLY ... e e e e 8
5.1.1 Incoming feeder AQ-TT0PLY (SS:TD)..eiiiiiiiiieiiiie e 9

5.1.2 Outgoing feeders AQ-T0TLV (SS:0) ...uiiiiiiiiiiieie e 10

D13 CONNECHONS ..ttt e e e e e et e e e e e e 11

5.2 Basic application With AQ-=TOBLY .....eiiiiiiiiieee et 12
5.2.1 Incoming feeder AQ-TT0PLY (SS:TD)..ciiiiiiiiiiiiiiieee e 13

5.2.2 Outgoing feeders AQ-103LY (SS:0) ...uiiiiiiiiiieeiiie e 14

2 I ©7ol o] al=To1 1[0 oIS PP PR PPPPRTPP 15

5.3 Two incoming feeders without a tie breaker ... 16
5.3.1 Master incoming feeder AQ-T10PLV (SS:28) ...cvvvieiiiiiiieieiiiiiee e 17

5.3.2 Follower incoming feeder AQ-110PLYV (SS:28) .....oooiiiiiiiiiiiiiiieeiee e 18

5.3.3 Outgoing feeders AQ-T0TLY (SS:0) ...uiiiiiiiiiieiiiie e 20

RS IR N @7ol o] al=T o1 1[0] o ISP PPPPRPPP 21

5.4 Light only application With AQ-TOTLY ..o 22
5.4.1 Incoming feeder AQ-TOTLY (SS:T) it 23

5.4.2 Outgoing feeders AQ-T0TLY (SS:0) ...eiiiiiiiiiieiiiiie e 24

B.4.3 CONNECHIONS ...ttt e e e e e e e 25

5.5 Light only application with AQ-=TO3LV ......ueiiiie e 26
5.5.1 Incoming feeder AQ-TO3LY (SS:T) .. i 27

5.5.2 Outgoing feeders AQ-T03LY (SS:0) ...uiiiiiiiiiieiiiie e 28

ORIl 00T al=T o] o) 1< SRR 29

B WIth @ 1i© DrEAKET ..ottt et e e et e e e e e e e e e e nnaeeeeeaaaaeeeaannnnes 30
6.1 Basic application With AQ-TOTLY ....eeiiii e 31
6.1.1 Incoming feeder AQ-TT0PLY (SS:TD) . .iiiiiiiiiiiiiiiie et 32

6.1.2 Outgoing feeders AQ-T0TLY (SS:0) ...uiiiiiiiiiiiiiiiie e 33

B.1.3 CONNECHONS ...ttt e e et e e e e e e e 34

6.2 Basic application With AQ-=TOBLY ......oiiiiiiiiie et 36
6.2.1 Incoming feeder AQ-TT0PLY (SS:1D)...iiiiiiiiiiiiiiii et 37

6.2.2 Outgoing feeders AQ-T03LY (SS:0) ...uiiiiiiiiieiiiie et 38

B.2.3 CONNECHIONS ...ttt e ettt e e e e e e e e ettt e e e e e e e e e e nenneees 39

6.3 Light only application with AQ-TO3LY .......eeiiiie s 41
6.3.1 Incoming feeder AQ-T03LV (SS:2)....uiii it 42

6.3.2 Outgoing feeders AQ-T03LY (SS:0) . .eiiiiiiiiiieiiiiie e 43

5.3.3 CONMNECTIONS ...ttt ettt e ettt e e et e e e ettt e e ettt e e e e nnneeeas 45

7 Contact and reference iNfOrmMation............c.uiii i e seneee e e e 46
1 © Arcteq Relays Ltd

IM00084



AQ-SAS™ LV Standard Arc Schemes
Instruction manual

Version: 1.00

Disclaimer

Please read these instructions carefully before using the equipment or taking any other actions with
respect to the equipment. Only trained and qualified persons are allowed to perform installation,
operation, service or maintenance of the equipment. Such qualified persons have the responsibility to
take all appropriate measures, including e.g. use of authentication, encryption, anti-virus programs,
safe switching programs etc. necessary to ensure a safe and secure environment and usability of the
equipment. The warranty granted to the equipment remains in force only provided that the instructions
contained in this document have been strictly complied with.

Nothing contained in this document shall increase the liability or extend the warranty obligations of the
manufacturer Arcteq Relays Ltd. The manufacturer expressly disclaims any and all liability for any
damages and/or losses caused due to a failure to comply with the instructions contained herein or
caused by persons who do not fulfil the aforementioned requirements. Furthermore, the manufacturer
shall not be liable for possible errors in this document.

Please note that you must always comply with applicable local legislation and regulations. The
manufacturer gives no warranties that the content of this document is in all respects in line with local
laws and regulations and assumes no liability for such possible deviations.

You are advised to notify the manufacturer in case you become aware of any errors in this document or
of defects in the equipment.

The manufacturer reserves the right to update or amend this document at any time.

Copyright

Copyright © Arcteq Relays Ltd. 2025. All rights reserved.
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1 Safety information

This document contains important instructions that should be saved for future use. Read the document
carefully before installing, operating, servicing, or maintaining this equipment. Please read and follow all
the instructions carefully to prevent accidents, injury and damage to property.

Additionally, this document may contain four (4) types of special messages to call the reader's attention
to useful information as follows:

NOTICE!

"Notice" messages indicate relevant factors and conditions to the the concept discussed in
the text, as well as to other relevant advice.

CAUTION!

"Caution" messages indicate a potentially hazardous situation which, if not avoided,
could result in minor or moderate personal injury, in equipment/property damage, or
software corruption.

WARNING!

"Warning" messages indicate a potentially hazardous situation which, if not avoided, could
result in death or serious personal injury as well as serious damage to equipment/property.

DANGER!

A "Danger" messages indicate an imminently hazardous situation which, if not avoided, will
result in death or serious personal injury.

These symbols are added throughout the document to ensure all users' personal safety and to avoid
unintentional damage to the equipment or connected devices.

Please note that although these warnings relate to direct damage to personnel and/or equipment, it
should be understood that operating damaged equipment may also lead to further, indirect damage to
personnel and/or equipment. Therefore, we expect any user to fully comply with these special
messages.

3 © Arcteq Relays Ltd
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2 Abbreviations

AQD - Arc quenching device

Bl — Binary input

BO - Binary output

CBFP — Circuit breaker failure protection

HSO — High-speed output

L> — Arc light signal

Lext> — Arc light signal received from an external device

[> — Overcurrent detected by the device i.e. internal overcurrent.
lext> — Overcurrent signal received from an external device.

MT — Master trip

SS — Standard Scheme. Operation logic of the arc protection device. Selectable by the user.

© Arcteq Relays Ltd 4
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3 Document information

3.1 Revision notes

Table. 3.1 - 1. Version 1 revision notes

Revision 1.00
Date 9.9.2025
Changes - First version.
5 © Arcteq Relays Ltd
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4 General

Arcteg’s AQ 100 series offers a complete solution for arc flash protection focusing on simplicity while
maintaining both flexibility and function. The devices are built for a single purpose: to provide effective
arc flash protection for low-voltage applications. This LV Standard Arc Schemes (AQ-SAS™)
instruction manual includes a collection of pre-engineered, fully tested, and fully documented
protection schemes which ensure correct operation in all conditions. The schemes are suitable for
various typical switchgear layouts.

This document includes:

» Descriptions of each application

» Example single line diagrams of the applications
+ Trip and I/O operation logics

+ Setting instructions

» Wiring diagrams

This document is distributed as a ZIP package. In addition to this PDF document, the package includes
application drawings of each scheme with higher detail than what you can find in this document.

For detailed information about AQ 100 series devices refer to their manuals at https://www.arcteq.fi/
documents-and-software/.

© Arcteq Relays Ltd 6
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5 Without a tie breaker

This chapter lists various typical arc protection application solutions for substations with one or two
incoming feeders. The device types, used logic schemes and wiring vary between the solutions, but
the main principle is the same in all of them.

Figure. 5 - 1. Fault zones in a substation with one incoming feeder.
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Table. 5 - 2. Arc protection zones of an application without an incoming feeder.

# Fault location

1 Outgoing feeders and the busbar
2 Incoming feeder circuit breaker compartment
3 Incoming feeder cable compartment
7 © Arcteq Relays Ltd
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In this application, one AQ-110PLV is installed to the incoming feeder and one or more AQ-101LV

devices are installed to the outgoing feeder compartments.
AQ-101LV devices:

+ detect arc light and forward the signal to the AQ-110PLV device.
AQ-110PLV device:

+ receives arc light signals from the AQ-101LV devices

+ detects arc light in the incoming feeder

+ uses overcurrent detection to confirm arc faults (optional)

* trips the incoming feeder circuit breakers

» sends an activation signal to an arc quenching device (optional).

I

—

@ @

AQ-110OPLV
SSib

.

AQ-101LV
SS:0

—H P B
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Table. 5.1 - 3. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip CBFP trip
» Outgoing feeders « Incoming feeder » HV side of incoming
» Busbar feeder
» Incoming feeder circuit breaker * Incoming feeder
compartment » HV side of incoming « N/A
» Incoming feeder cable compartment feeder
5.1.1 Incoming feeder AQ-110PLV (SS:1b)
Table. 5.1.1 - 4. Outputs of incoming feeder AQ-110PLV (SS:1b) device.
Output Connects to Action
T Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
T4 Alarming unit (optional). Trip alarm signal.
AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 5.1.1 - 5. Inputs of incoming feeder AQ-110PLV (SS:1b) device.

Input Connects to Action

IL1, » Sensor channels and external light signal (BI2) can be set up to

:::g * Incoming feeder. use overcurrent signal as an additional criterion for tripping.
» Trips incoming feeder circuit breaker with T1 relay.
s » Incoming feeder cable » Trips incoming feeder HV side circuit breaker with T2 relay.
compartment. » This channel must be set to "Light only" mode if current
measurement point is located after the sensor.
« Incoming feeder circuit » Trips incoming feeder circuit breaker with T1 relay.
S2 9 » Trips incoming feeder HV side circuit breaker with T2 relay.

breaker compartment.  Trips the arc quenching device with AQD.

S3 * Busbar compartment.
S4
* Optional » Trips incoming feeder circuit breaker with T1 relay.
S5 » Trips incoming feeder HV side circuit breaker with T2 relay after

CBFP time delay.

+ BO1 of outgoing feeder + Trips the arc quenching device with AQD.
AQ-101LV (SS:0)
devices.

» Receives light signal.

BI2

9 © Arcteq Relays Ltd
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Figure. 5.1.1 - 2. Logic matrix of incoming feeder AQ-110PLV (SS:1b) device.

OUTPUTS

T4
51 Xl Xl Xl
SZ Xl Xl xl XZ
$3,54, S5 x'[cBrPt| X' | X
Lext> AQ-101LV (BI2)| x* |cBFP'| X' X

1) Activates only if channel has been set to light only
mode or phase overcurrent signal (I>) is ON.
2) Activates only if phase overcurrent signal (I>) is ON.

Figure. 5.1.1 - 3. Recommended DIP switch settings of incoming feeder AQ-110PLV (SS:1b) device.

ON SW2 OFF ON SW1 OFF
T1/T2 latch: On/ Off |{_H|Y 8 S1:L>/L>+1> [{_m} 8
Pulse blocking: On / Off [N[l___| 7 S2:L>/L>+1> [f[__m} 7
Blocking function |i_H[Y 6 L>/L>+1> ||_m 6
S5: Fiber loop /AQD [FL_E[H 5 a/b [L_HN 5
CBFP: On/Off |f[__H[Y 4 | W[ 4
CBFP: 100 ms /150 ms ||_H}} 3 Scheme || 3
I>1A/5A §L_H}| 2 selection [__mj 2
N/A |FL__mfH 1 CH

5.1.2 Outgoing feeders AQ-101LV (SS:0)

Table. 5.1.2 - 6. Outputs of an outgoing feeder AQ-101LV (SS:0) device.

Output Connects to Action
T1
T2
Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T3
T4
BO1 BI2 of incoming feeder AQ-110PLV (SS:1b) device. Sends light signal.

Table. 5.1.2 - 7. Inputs of an outgoing feeder AQ-101LV (SS:0) device.

Connects to

» Outgoing feeders. .

S$1...S5 e Busbar

compartment.

Trips outgoing feeders with T1, T2, T3 and T4 relays.

+ Sends light signal to incoming feeder AQ-110PLV (SS:1b) device with

BO1.

© Arcteq Relays Ltd
IM00084
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Figure. 5.1.2 - 4. Logic matrix of an outgoing feeder AQ-101LV (SS:0) device.

OUTPUTS

1) Activates only if channel has been set to light only
mode or overcurrent signal (BI2) is ON.

Figure. 5.1.2 - 5. Recommended DIP switch settings of AQ-101LV (SS:0) device.

ON SW1 OFF
L>/L>+I> | HH 8
S1:L>/L>+1> §__ W 7
Latch: On/ Off || MY 6
Block i HJ§ 5
| H} 4
Scheme | Hj 3
selection [ E 2
[ H[ 1

5.1.3 Connections

Figure. 5.1.3 - 6. I/0O connections of light signals.

Incoming feeder Outgoing feeders
AQ-110PLV SS:1b  AQ-101LV SS:0

X1 X1
Bl2 BO1
+ — - +
1415 12113
: +
AQ-101LV Light = —~—1 )

11
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In this application, one AQ-110PLV is installed to the incoming feeder and one or more AQ-103LV

devices are installed to the outgoing feeder compartments.
AQ-103LV devices:

+ detect arc light and forward the signal to the AQ-110PLV device.
AQ-110PLV device:

+ receives arc light signals from the AQ-103LV devices

» detects arc light in the incoming feeder

+ uses overcurrent detection to confirm arc faults (optional)

* trips the incoming feeder circuit breakers

» sends an activation signal to an arc quenching device (optional).

I

—

@ @

AQ-110OPLV
SSib

.

AQ-103LV
SS:0

— || X
—H || P —F—

—H P B
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Table. 5.2 - 8. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip CBFP trip
» Outgoing feeders « Incoming feeder » HV side of incoming
» Busbar feeder
» Incoming feeder circuit breaker * Incoming feeder
compartment » HV side of incoming « N/A
» Incoming feeder cable compartment feeder
5.2.1 Incoming feeder AQ-110PLV (SS:1b)
Table. 5.2.1 - 9. Outputs of incoming feeder AQ-110PLV (SS:1b) device.
Output Connects to Action
T Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
T4 Alarming unit (optional). Trip alarm signal.
AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 5.2.1 - 10. Inputs of incoming feeder AQ-110PLV (SS:1b) device.

Input Connects to Action

IL1, » Sensor channels and external light signal (BI2) can be set up to

:::g * Incoming feeder. use overcurrent signal as an additional criterion for tripping.
» Trips incoming feeder circuit breaker with T1 relay.
s » Incoming feeder cable » Trips incoming feeder HV side circuit breaker with T2 relay.
compartment. » This channel must be set to "Light only" mode if current

measurement point is located after the sensor.

+ Incoming feeder circuit » Trips incoming feeder circuit breaker with T1 relay.

S2 breaker compartment » Trips incoming feeder HV side circuit breaker with T2 relay.
P ’  Trips the arc quenching device with AQD.
S3 * Busbar compartment.
S4
* Optional » Trips incoming feeder circuit breaker with T1 relay.
S5 » Trips incoming feeder HV side circuit breaker with T2 relay after
CBFP time delay.
+ BO1 of outgoing feeder + Trips the arc quenching device with AQD.
AQ-103LV (SS:0)
BI2 .
devices.
» Receives light signal.
13 © Arcteq Relays Ltd
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Figure. 5.2.1 - 7. Logic matrix of incoming feeder AQ-110PLV (SS:1b) device.

OUTPUTS
T4

S1

X

S2 Xl Xl
X
X

1

1 2
S3, 54, S5 b olcrPY X
Lext> AQ-103LV (BI2)| x |cBFP!

1 2

X
X
X
X

1) Activates only if channel has been set to light only
mode or phase overcurrent signal (I>) is ON.
2)  Activates only if phase overcurrent signal (I>) is ON.

Figure. 5.2.1 - 8. Recommended DIP switch settings of incoming feeder AQ-110PLV (SS:1b) device.

ON SwW2 OFF ON SW1 OFF

T1/T2 latch: On / Off St1:L>/L>+1> 8
Pulse blocking: On / Off S2:L>/L>+1>
Blocking function L>/L>+1>

S5: Fiber loop / AQD alb
CBFP: On / Off

CBFP: 100 ms / 150 ms
>:1A/5A

N/A

Scheme
selection

= NWho1To N O
. NWroo N

5.2.2 Outgoing feeders AQ-103LV (SS:0)

Table. 5.2.2 - 11. Outputs of an outgoing feeder AQ-103LV (SS:0) device.

Output Connects to Action

1

T2

Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T3

T4

HSO1 Alarming unit (optional). Trip alarm signal.

BO1 BI2 of incoming feeder AQ-110PLV (SS:1b) device. Sends light signal.

Table. 5.2.2 - 12. Inputs of an outgoing feeder AQ-103LV (SS:0) device.

Connects to

» Outgoing feeders. » Trips outgoing feeders with T1, T2, T3 and T4 relays.
S1...515| « Busbar » Sends light signal to incoming feeder AQ-110PLV (SS:1b) device with
compartment. BO1.

© Arcteq Relays Ltd 14
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Figure. 5.2.2 - 9. Logic matrix of an outgoing feeder AQ-103LV (SS:0) device.

OUTPUTS

|\ [AOARH S1-S15

)] Activates only if channel has been set to light only mode or
overcurrent signal (BI1) is ON.

Figure. 5.2.2 - 10. Recommended DIP switch settings of AQ-103LV (SS:0) device.

ON SW1 OFF

L>/L>+1I>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

“NWhoo N

5.2.3 Connections

Figure. 5.2.3 - 11. I/O connections of light signals.

Incoming feeder Outgoing feeders
AQ-1MOPLV SS:1b  AQ-103LV SS:0

X1 X1
[ BI2 (BO1
S — =
14115 12113
ioht
AQ-103LV Light * —*—] |

15
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In this application, one AQ-110PLV is installed to each incoming feeder and one or more AQ-101LV
devices are installed to outgoing feeder compartments.

AQ-101LV devices:

 detect arc light and forward the signal to one of the AQ-110PLV devices.

AQ-110PLV devices:

* receive arc light signals from the AQ-101LV devices

+ detect arc light in the incoming feeder

+ forward arc light signals to the other AQ-110PLV device
* use overcurrent detection to confirm arc faults (optional)
« trip the incoming feeder circuit breakers

+ send an activation signal to an arc quenching device (optional).

NOTICE!

While this chapter uses AQ-101LV with SS:0 for the outgoing feeders, it is possible to use

AQ-102 or AQ-103 with SS:0 instead.

Figure. 5.3 - 12. Fault zones in a substation with two incoming feeder.

I

D ——————

@ rl

AQ-1MOPLV
SS:2a

[12]

AQ-1MOPLV
SS:2a

AQ-101LV
SS:0

—

H
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Table. 5.3 - 13. Simplified operation logic description.

Fault location Circuit breaker to trip CBFP trip

+ HV side of incoming

+ Outgoing feeders and the busbar * Incoming feeders feeders

* Incoming feeder with the fault
* HV side of incoming feeder with the | « N/A
fault

+ Incoming feeder circuit breaker
compartment

+ The incoming feeder with the fault
* Incoming feeder cable compartment | « HV side of the incoming feeder with | « N/A
the fault

5.3.1 Master incoming feeder AQ-110PLV (SS:2a)

Table. 5.3.1 - 14. Outputs of master incoming feeder AQ-110PLV (SS:2a) device.

Output Connects to Action
T1 Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
BO1 BI1 of follower incoming feeder AQ-110PLV (SS:2a) device. Sends light signal.
AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 5.3.1 - 15. Inputs of master incoming feeder AQ-110PLV (SS:2a) device.

Input Connects to Action
:::; | . + Sensor channels and external light signal (BI1 and BI2) can be set
, + Incoming feeder. : " o o
IL3 up to use overcurrent signal as an additional criterion for tripping.
+ Trips incoming feeder circuit breaker with T1 relay.
+ Trips incoming feeder HV side circuit breaker with T2 relay.
s * Incoming feeder cable + Sends light signal with BO1 to follower incoming feeder
compartment. AQ-110PLV (SS:2a) device after CBFP time delay.
» This channel must be set to "Light only" mode if current
measurement point is located after the sensor.
+ Trips incoming feeder circuit breaker with T1 relay.
- Incoming feeder circuit + Trips incoming feeder HV side circuit breaker with T2 relay.
S2 breaker compartment » Sends light signal with BO1 to follower incoming feeder
' AQ-110PLV (SS:2a) device.
+ Trips the arc quenching device with AQD.
S3 » Busbar compartment. + Trips incoming feeder circuit breaker with T1 relay.
+ Trips incoming feeder HV side circuit breaker with T2 relay after
s4 CBFP time delay.
] + Sends light signal with BO1 to follower incoming feeder
* Optional AQ-110PLV (SS:2a) device.
S5 + Trips the arc quenching device with AQD.
17 © Arcteq Relays Ltd

IM00084



AQ-SAS™ LV Standard Arc Schemes

5 Without a tie breaker ;
Instruction manual

Version: 1.00
Input Connects to Action
+ BO1 of outgoing feeder
BI2 AQ-101LV (SS:0) devices.
» Receives light signal.
+ BO1 of follower incoming + Trips incoming feeder circuit breaker with T1 relay.
feeder AQ-110LV (SS:2a) + Trips incoming feeder HV side circuit breaker with T2 relay after
BI1 . )
device. CBFP time delay.
* Receives light signal. + Trips the arc quenching device with AQD.

Figure. 5.3.1 - 13. Logic matrix of master incoming feeder AQ-110PLV (SS:2a) device.

OUTPUTS
s1 x' x' | cBFP*
S2 X X X x"
$3,54, S5 x' | cBFP'| x x*
Lext> AQ-110PLV (BI1) | x' | cBFP! x*
Lext> AQ-101LV (BI2) x| CBFP' | x X!

1) Activates only if channel has been set to light only mode or
phase overcurrent signal (I>) is ON.

Figure. 5.3.1 - 14. Recommended DIP switch settings of master incoming feeder AQ-110PLV (SS:2a) device.

ON SW2 OFF ON SW1 OFF
T1/T2: Latch / Non-latch |1 8 S1:L>/L>+1> [[__HH 8
Pulse blocking: On/ Off [Nl 7 S2:L>/L>+1> [)_mJ 7
Blocking function ({___H[H 6 L>/L>+1> [|_H} 6
S5: Fiber loop /AQD [{|_E[H 5 a/b [E__|H5
CBFP: On/Off f|_H} 4 | w4
CBFP:100 ms /150 ms [[__H[Y 3 Scheme | H[ 3
I>1A/5A §_EH 2 selection m__J 2
N/A [FL__m| 1 | W 1

5.3.2 Follower incoming feeder AQ-110PLV (SS:2a)

Table. 5.3.2 - 16. Outputs of follower incoming feeder AQ-110PLV (SS:2a) device.

Output Connects to Action
i Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
BO1 Bl1 of master incoming feeder AQ-110PLV (SS:2a) device. Sends light signal.
© Arcteq Relays Ltd 18
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Table. 5.3.2 - 17. Inputs of follower incoming feeder AQ-110PLV (SS:2a) device.

Input

IL1,
IL2,
IL3

Connects to

Incoming feeder.

Action

Sensor channels and external light signal (BI1 and BI2) can be
set up to use overcurrent signal as an additional criterion for

tripping.

S1

Incoming feeder cable
compartment.

Trips incoming feeder circuit breaker with T1 relay.

Trips incoming feeder HV side circuit breaker with T2 relay.
Sends light signal with BO1 to follower incoming feeder
AQ-110PLV (SS:2a) device after CBFP time delay.

This channel must be set to "Light only" mode if current
measurement point is located after the sensor.

S2

Incoming feeder circuit
breaker compartment.

Trips incoming feeder circuit breaker with T1 relay.

Trips incoming feeder HV side circuit breaker with T2 relay.
Sends light signal with BO1 to follower incoming feeder
AQ-110PLV (SS:2a) device.

S3

Busbar compartment.

S4

S5

Optional

Trips incoming feeder circuit breaker with T1 relay.

Trips incoming feeder HV side circuit breaker with T2 relay after
CBFP time delay.

Sends light signal with BO1 to follower incoming feeder
AQ-110PLV (SS:2a) device.

BI1

BO1 of master incoming
feeder AQ-110PLV (SS:2a)
device.

Receives light signal.

Trips incoming feeder circuit breaker with T1 relay.
Trips incoming feeder HV side circuit breaker with T2 relay after
CBFP time delay.

Figure. 5.3.2 - 15. Logic matrix of follower incoming feeder AQ-110PLV (SS:2a) device.

)

19

OUTPUTS
s1 X' x' | CBFP'

S2 X ! X W

$3, 54, S5 x' | cBFP'| x X

Lext> AQ-110PLV (BI1) x' | cBrp! !

Lext> AQ-101LV (BI2) | x' | cBFP'| x o

Activates only if channel has been set to light only mode or
phase overcurrent signal (I>) is ON.
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Figure. 5.3.2 - 16. Recommended DIP switch settings of follower incoming feeder AQ-110PLV (SS:2a) device.

ON SW2 OFF ON SW1 OFF
T1/T2: Latch / Non-latch |1 8 S1:L>/L>+1> [{[__HH 8
Pulse blocking: On/ Off [\l 7 S2:L>/L>+1> |)__HH 7
Blocking function [{___H[Y 6 L>/L>+1> [ 6
S5: Fiber loop /AQD [|_E[H 5 a/b [lE__H 5
CBFP: On/Off ({_mH 4 | H| 4
CBFP: 100 ms /150 ms [{[___H[{ 3 Scheme B 3
I>1A/5A f_EN 2 selection w2
N/A L} 1 B[ 1

5.3.3 Outgoing feeders AQ-101LV (SS:0)

Table. 5.3.3 - 18. Outputs of an outgoing feeder AQ-101LV (SS:0) device.

Output Connects to Action
T1
T2
Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T3
T4
BO1 BI2 of master incoming feeder AQ-110PLV (SS:2a) device. Sends light signal.

Table. 5.3.3 - 19. Inputs of an outgoing feeder AQ-101LV (SS:0) device.

Connects to

» Qutgoing feeders. .

S1...S5| « Busbar

compartment.

Trips outgoing feeders with T1, T2, T3 and T4 relays.

» Sends light signal to master incoming feeder AQ-110PLV (SS:2a) device

with BO1.

Figure. 5.3.3 - 17. Logic matrix of an outgoing feeder AQ-101LV (SS:0) device.

OUTPUTS

1) Activates only if channel has been set to light only
mode or overcurrent signal (BI2) is ON.

© Arcteq Relays Ltd
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Figure. 5.3.3 - 18. Recommended DIP-switch settings of AQ-101LV (SS:0) device.

ON SW1 OFF
L>/L>+I> | HH 8
S1:L>/L>+1> §__ Wl 7
Latch: On/ Off || MY 6
Block [f[___ HJ§ 5
| H} 4
Scheme | Hj 3
selection [ H 2
[ H 1

5.3.4 Connections

Figure. 5.3.4 - 19. I/O connections of light signals.

Master
Incoming feeder

5 Without a tie breaker

Follower

Incoming feeder

Outgoing feeders

AQ-110PLV SS:2a AQ-110PLV SS:2a AQ-101LV SS:0
X2 X1 X2 X1 X1
BI1 BO1 |[ BI2 BI1 BO1 BO1
+ —|||[= +|[+ — + ==+ — +
14115 1211314115 14 115 1213 12113

Master Incomer Light

Follower Incomer Light -

AQ-101LV Light *

21
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5.4 Light only application with AQ-101LV

In this application, one AQ-101LV is installed to the incoming feeder and one or more AQ-101LV
devices are installed to the outgoing feeder compartments. The operation logic is similar to the
previous applications, but circuit breaker failure signals are not available (see operation logic table
below).

AQ-101LV devices in the outgoing feeder department:
+ detect arc light and forward the signal to the AQ-101LV device in the incoming feeder department.
AQ-101LV device in the incoming feeder department:

 receives arc light signals from the other AQ-101LV devices
 detects arc light in the incoming feeder
* trips the incoming feeder circuit breakers.

I

—

12

AQ-101LV
5SS

AQ-101LV
SS:0

—— > S x>

© Arcteq Relays Ltd 22
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Table. 5.4 - 20. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip CBFP trip
* Outgoing feeders * Incoming feeder « N/A
» Busbar
* Incoming feeder circuit breaker compartment * Incoming feeder . NA
* Incoming feeder cable compartment * HV side of incoming feeder

5.4.1 Incoming feeder AQ-101LV (SS:1)

Table. 5.4.1 - 21. Outputs of incoming feeder AQ-101LV (SS:1) device.

Output Connects to Action
T1 Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
T4 Alarming unit (optional). Trip alarm signal.

Table. 5.4.1 - 22. Inputs of incoming feeder AQ-101LV (SS:1) device.

Input Connects to Action
S1 + Incoming feeder cable compartment. o ] o .
« Trips incoming feeder circuit breaker with T1 relay.

) o « Trips incoming feeder HV side circuit breaker with

s * Incoming feeder circuit breaker T2 relay.
compartment.
S3 + Busbar compartment.
S4
* Optional

S5 + Trips incoming feeder circuit breaker with T1 relay.

+ BO1 of outgoing feeder AQ-101LV (SS:0)
BI2 devices.
» Receives light signal.

Figure. 5.4.1 - 20. Logic matrix of incoming feeder AQ-101LV (SS:1) device.

OUTPUTS

S1
2 o1 W1

S3-S5 x*
Lext> (BI2) X

1) Activates only if channel has been set to light
only mode or phase overcurrent signal (BI1) is ON.

23 © Arcteq Relays Ltd
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Figure. 5.4.1 - 21. Recommended DIP switch settings of incoming feeder AQ-101LV (SS:1) device.

ON SW1 OFF

L>/L>+ 1>
S1:L>/L>+1>
Latch: On / Off
Block

Scheme
selection

_NWPHOTO N O

5.4.2 Outgoing feeders AQ-101LV (SS:0)

Table. 5.4.2 - 23. Outputs of an outgoing feeder AQ-101LV (SS:0) device.

Output Connects to Action

N

T2

Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T3

T4

BO1 BI2 of incoming feeder AQ-101LV (SS:1) device. Sends light signal.

Table. 5.4.2 - 24. Inputs of an outgoing feeder AQ-101LV (SS:0) device.

Connects to

» QOutgoing feeders. » Trips outgoing feeders with T1, T2, T3 and T4 relays.
S1...85( « Busbar » Sends light signal to incoming feeder AQ-101LV (SS:1) device with
compartment. BO1.

Figure. 5.4.2 - 22. Logic matrix of an outgoing feeder AQ-101LV (SS:0) device.

OUTPUTS

1) Activates only if channel has been set to light only
mode or overcurrent signal (BI2) is ON.

© Arcteq Relays Ltd 24
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Figure. 5.4.2 - 23. Recommended DIP switch settings of an outgoing feeder AQ-101LV (SS:0) device.

ON SW1 OFF
L>/L>+ > 8
St1:L>/L>+ 1> 7
Latch: On / Off 6
Block 5
4
Scheme 3
selection 2
1

5.4.3 Connections

Figure. 5.4.3 - 24. /0 connections of light signals.

Incoming feeder Outgoing feeders
AQ-101LV SS:1  AQ-101LV SS:0

X1 X1
BI2 BO1
Sl — +
14115 12113
bt cignal T —* o
Light signal ™ 1 1
25 © Arcteq Relays Ltd
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5.5 Light only application with AQ-103LV

In this application, one AQ-103LV is installed to the incoming feeder and one or more AQ-103LV
devices are installed to the outgoing feeder compartments. The operation logic is non-selective (see
operation logic table below).
AQ-103LV devices in the outgoing feeder department:

+ detect arc light and forward the signal to the AQ-103LV device in the incoming feeder department.

AQ-103LV device in the incoming feeder department:

* receives arc light signals from the other AQ-103LV devices
+ detects arc light in the incoming feeder
+ trips the incoming feeder circuit breakers.

.
8 _

AQ-103LV
: SS:1
51
52
X > GEELLY
\ )

—— > ] x>
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Table. 5.5 - 25. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip CBFP trip

» Outgoing feeders or the busbar
* Incoming feeder circuit breaker compartment
* Incoming feeder cable compartment

* Incoming feeder

* HV side of incoming feeder = NA

5.5.1 Incoming feeder AQ-103LV (SS:1)

Table. 5.5.1 - 26. Outputs of incoming feeder AQ-103LV (SS:1) device.

Output Connects to Action
T1 Incoming feeder circuit breaker.
Opens circuit breaker.
T2 Incoming feeder HV side circuit breaker.
AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 5.5.1 - 27. Inputs of incoming feeder AQ-103LV (SS:1) device.

Input Connects to Action

+ Trips incoming feeder circuit breaker with T1

) relay.
S Incoming feeder cable compartment. + Trips incoming feeder HV side circuit breaker
with T2 relay.
s3 * Incoming feeder circuit breaker
compartment.
+ Trips incoming feeder circuit breaker with T1
s4 s15| ° Busbar compartment relay.
» Qutgoing feeders  Trips incoming feeder HV side circuit breaker

with T2 relay.

. BO1 of outgoing feeder AQ-103LV (SS:0) + Trips the arc quenching device with AQD.

BI2 devices.
» Receives light signal.

Figure. 5.5.1 - 25. Logic matrix of incoming feeder AQ-103LV (SS:1) device.

OUTPUTS

S1-S2 X Xt
$3-S15 x* X NG
Lext> (BI2) | X X x>

1) Activates only if channel has been set to light only
mode or phase overcurrent signal (BI1) is ON.
2) Activates only if phase overcurrent signal (BI1) is ON.

27 © Arcteq Relays Ltd
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Figure. 5.5.1 - 26. Recommended DIP switch settings of incoming feeder AQ-103LV (SS:1) device.

ON SW1 OFF

L>/L>+1I>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

“NWhoTo N

5.5.2 Outgoing feeders AQ-103LV (SS:0)

Table. 5.5.2 - 28. Outputs of an outgoing feeder AQ-103LV (SS:0) device.

Output Connects to Action

N

T2

Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T3

T4

HSO1 Alarming unit (optional) Trip alarm signal.

BO1 BI2 of incoming feeder AQ-103LV (SS:1) device. Sends light signal.

Table. 5.5.2 - 29. Inputs of an outgoing feeder AQ-103LV (SS:0) device.

Input Connects to Action
* Busbar. « Trips outgoing feeders with T1, T2, T3 and T4 relays.
S51...815| « Outgoing » Sends light signal to incoming feeder AQ-103LV (SS:1) device with BO1
feeders. after CBFP time delay.

Figure. 5.5.2 - 27. Logic matrix of an outgoing feeder AQ-103LV (SS:0) device.

OUTPUTS

|\ A0 S1-S15

)] Activates only if channel has been set to light only mode or
overcurrent signal (BI1) is ON.

© Arcteq Relays Ltd 28
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Figure. 5.5.2 - 28. Recommended DIP switch settings of an outgoing feeder AQ-103LV (SS:0) device.

ON SW1 OFF

L>/L>+1I>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

“NWhoTo N

5.5.3 Connections
Figure. 5.5.3 - 29. I/O connections of light signals.

Incoming feeder Outgoing feeders
AQ-103LV SS:1 AQ-103LV SS:0

X1 X1
BI2 BO1
i — 9r
14 {15 12[13
Light signal ™ 1 1
29 © Arcteq Relays Ltd
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6 With a tie breaker

This chapter lists various typical arc protection application solutions for substations with two incoming
feeders and a tie breaker. The device types, used logic schemes and wiring vary between the solutions
but the main principle is the same in all of them.

Figure. 6 - 30. Fault zones in a substation with two incoming feeders and a tie breaker.

X X

4) (4)

@ X
\

@)

N\

(M ) (1

/\/
/N

Table. 6 - 30. Arc protection zones of an application without an incoming feeder.

# Fault location

1 Outgoing feeder compartment or busbar compartment.

2 Tie breaker

3 Incoming feeder circuit breaker compartment
4 Incoming feeder cable compartment
© Arcteq Relays Ltd 30
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6.1 Basic application with AQ-101LV

In this application, one AQ-110PLV is installed to the incoming feeder and one or more AQ-101LV
devices are installed to the outgoing feeder compartments.

AQ-101LV devices:
+ detect arc light and forward the signal to the AQ-110PLV device on the same bus section.
AQ-110PLV devices:

* receives arc light signals from the AQ-101LV devices in the same bus section.
» detects arc light in the incoming feeder

» uses overcurrent detection to confirm arc faults (optional)

» forwards overcurrent signal to the other AQ-110PLV device

* trips the incoming feeder circuit breakers and the tie breaker.

» sends an activation signal to an arc quenching device (optional).

«——| |
— —X_—»
«—— P

Table. 6.1 - 31. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip CBFP trip

Outgoing feeders or the ) Isne(ﬁirgil’]ng feeder in the same » HV side of the incoming feeder in the

busbar ) same section.
» Tie breaker.

» Incoming feeders on both
Tie breaker sides of the tie breaker.
» Tie breaker.

» HV side of the incoming feeder in both
sides of the tie breaker.

31 © Arcteq Relays Ltd
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Fault location Circuit breaker to trip CBFP trip
» Incoming feeder with the fault.
Incoming feeder circuit » HV side of the incoming . NA
breaker compartment feeder with the fault. '
» Tie breaker.
Incoming feeder cable » Incoming feeder with the fault.
com artgment » HV side of the incoming + Tie breaker.
P feeder with the fault.
6.1.1 Incoming feeder AQ-110PLV (SS:1b)
Table. 6.1.1 - 32. Outputs of incoming feeder AQ-110PLV (SS:1b) device.
Output Connects to Action
T1 Incoming feeder circuit breaker.
T2 Incoming feeder HV side circuit breaker. Opens circuit breaker.
T3 Tie breaker.
T4 Alarming unit (optional). Trip alarm signal.
BO1 BI1 of the incoming feeder device on the other side of the tie breaker. | Sends overcurrent signal.
AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 6.1.1 - 33. Inputs of incoming feeder AQ-110PLV (SS:1b) device.

Input

IL1,
IL2,
IL3

Connects to

* Incoming feeder.

Action

Bl1

BO1 of incoming feeder device
on the other side of the tie
breaker.

Receives overcurrent signal.

Sensor channels and external light signal (BI2) can be set
up to use overcurrent signal as an additional criterion for

tripping.

Incoming feeder cable
compartment.

Trips incoming feeder circuit breaker with T1 relay.

Trips incoming feeder HV side circuit breaker with T2 relay.

Trips the tie breaker with T3 relay after CBFP time delay.
This channel must be set to "Light only" mode if current
measurement point is located after the sensor.

Incoming feeder circuit breaker
compartment.

Trips incoming feeder circuit breaker with T1 relay.

Trips incoming feeder HV side circuit breaker with T2 relay.

Trips the tie breaker with T3 relay.
Trips arc quenching device with AQD.

© Arcteq Relays Ltd
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Action

Trips incoming feeder circuit breaker with T1 relay.

Trips the tie breaker with T3 relay.

Trips incoming feeder HV side circuit breaker with T2 relay

after CBFP time delay.
Trips arc quenching device with AQD.

Version: 1.00
Input Connects to
S3 Busbar compartment.
S4 Tie breaker.
S5 Optional.
BO1 of outgoing feeder
BI2 AQ-101LV (SS:0) devices in the
same section.
* Receives light signal.

Figure. 6.1.1 - 31. Logic matrix of incoming feeder AQ-110PLV (SS:1b) device.

OUTPUTS

s1 x* x* | cBFP* | X'

S2 X} X! X x*

$3,54,S5 x| cBFPt | X! x'

Lext>AQ-101LV (BI2) | x* | cBFP'| x! x!
I> Overcurrent X

1) Activates only if channel has been set to light only mode or any overcurrent

signal (I> or BI1) is ON.

2)  Activates only if any overcurrent signal (1> or BI1) is ON.

Figure. 6.1.1 - 32. Recommended DIP switch settings of incoming feeder AQ-110PLV (SS:1b) device.

ON SW2 OFF ON SW1 OFF
T1/T2 latch: On / Off {__H[H 8 S1:L>/L>+1> |f[_m} 8
Pulse blocking: On/ Off [l 7 S2:L>/L>+1> fL__my 7
Blocking function |8_H[S| 6 L>/L>+1> [f{[__m 6
S5: Fiber loop /AQD [f{L__H 5 a/b BN 5
CBFP: On/ Off [f{[__m[i 4 | W 4
CBFP:100ms /150 ms [{[__H 3 Scheme |___Ef| 3
I>1A/5A f__HN 2 selection [_m} 2
N/A L 1 w1

6.1.2 Outgoing feeders AQ-101LV (SS:0)

Table. 6.1.2 - 34. Outputs of an outgoing feeder AQ-101LV (SS:0) device.

Output

™

T2

T3

T4

Connects to

Outgoing feeder circuit breakers (if applicable).

Action

Opens the circuit breakers.

BO1 BI2 of incoming feeder AQ-110PLV (SS:1b) device in the same section.

Sends light signal.

33
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Table. 6.1.2 - 35. Inputs of an outgoing feeder AQ-101LV (SS:0) device.

Connects to

» QOutgoing feeders. + Trips outgoing feeders with T1, T2, T3 and T4 relays.
S1...85( « Busbar + Sends light signal to incoming feeder AQ-110PLV (SS:1b) device with
compartment. BO1.

Figure. 6.1.2 - 33. Logic matrix of an outgoing feeder AQ-101LV (SS:0) device.

OUTPUTS

1) Activates only if channel has been set to light only
mode or overcurrent signal (BI2) is ON.

Figure. 6.1.2 - 34. Recommended DIP switch settings of AQ-101LV (SS:0) device.

ON SW1 OFF
L>/L>+1> 1} _H 8
S1:L>/L>+1> §{___m} 7
Latch: On/ Off || __ WY 6
Block i H}§ 5
| Hj 4
Scheme | Hj 3
selection [ w2
[ H 1

6.1.3 Connections

Figure. 6.1.3 - 35. I/O connections of overcurrent signals.

Left side Right side
Incoming feeder Incoming feeder
AQ-110PLV SS:1b AQ-110PLV SS:1b

B [(BO1 JBn ) [Bo1
14|15 2|13 14|15 2|13

Overcurrent fo AQ-110PLV (Left)
Overcurrent fo AQ-110PLV (Right)

© Arcteq Relays Ltd 34
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Figure. 6.1.3 - 36. I/O connections of light signals.

Left side Left side
Incoming feeder Outgoing feeders
AQ-110PLV SS:1b AQ-101LV SS:0

X1 X1
(BI2 ) (BO1)
+ — — +
14115 12113
Light from AQ-101LV (Left) ™ —°] I
Light from AQ-101LV Right) + —1—, A
14115 12113
+ — — +
Bl2 BO1
X1 X1

Right side Right side
Incoming feeder Outgoing feeders
AQ-110PLV SS:1b AQ-101LV SS:0

35
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In this application, one AQ-110PLV is installed to each incoming feeder and one or more AQ-103LV
devices are installed to outgoing feeder compartments.

AQ-103LV devices:

+ detect arc light and forward the signal to the AQ-110PLV device on the same bus section.

AQ-110PLV devices:

* receives arc light signals from the AQ-103LV devices in the same bus section.
» detects arc light in the incoming feeder
» uses overcurrent detection to confirm arc faults (optional)

» forwards overcurrent signal to the other AQ-110PLV device

* trips the incoming feeder circuit breakers and the tie breaker.

» sends an activation signal to an arc quenching device (optional).

«—
«—
+«—>|
«—— P

Table. 6.2 - 36. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location

Outgoing feeders or the
busbar

Circuit breaker to trip

Incoming feeder in the same
section.
Tie breaker.

CBFP trip

» HV side of the incoming feeder in the
same section

Tie breaker

Incoming feeders on both
sides of the tie breaker.
Tie breaker.

» HV side of the incoming feeder on both
sides of the tie breaker.

© Arcteq Relays Ltd
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Fault location Circuit breaker to trip CBFP trip
* Incoming feeder with the fault.
Incoming feeder circuit * HV side of the incoming . NA
breaker compartment feeder with the fault.

« Tie breaker.

* Incoming feeder with the fault.
* HV side of the incoming + Tie breaker.
feeder with the fault.

Incoming feeder cable
compartment

6.2.1 Incoming feeder AQ-110PLV (SS:1b)

Table. 6.2.1 - 37. Outputs of incoming feeder AQ-110PLV (SS:1b) device.

Output Connects to Action

T1 Incoming feeder circuit breaker.

T2 Incoming feeder HV side circuit breaker. Opens circuit breaker.

T3 Tie breaker.

T4 Alarming unit (optional). Trip alarm signal.

BO1 BI1 of the incoming feeder device on the other side of the tie breaker. | Sends overcurrent signal.

AQD Arc quenching device (optional). Trips the arc quenching device.

Table. 6.2.1 - 38. Inputs of incoming feeder AQ-110PLV (SS:1b) device.

Input Connects to Action
IL1,
IL2, * Incoming feeder.
IL3
« Sensor channels and external light signal (BI2) can be set up
« BO1 of incoming feeder device to use overcurrent signal as an additional criterion for tripping.
on the other side of the tie
BI1
breaker.
» Receives overcurrent signal.
» Trips incoming feeder circuit breaker with T1 relay.
« Incomina feeder cable + Trips incoming feeder HV side circuit breaker with T2 relay.
S1 com artgment « Trips the tie breaker with T3 relay after CBFP time delay.
P ' » This channel must be set to "Light only" mode if current
measurement point is located after the sensor.
+ Trips incoming feeder circuit breaker with T1 relay.
* Incoming feeder circuit breaker + Trips incoming feeder HV side circuit breaker with T2 relay.
S2 . : .
compartment.  Trips the tie breaker with T3 relay.
+ Trips arc quenching device with AQD.
37 © Arcteq Relays Ltd
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Input Connects to Action
S3 * Busbar compartment.
S4 + Tie breaker. - Trips incoming feeder circuit breaker with T1 relay.
» Trips the tie breaker with T3 relay.
s5 - Optional. + Trips incoming feeder HV side circuit breaker with T2 relay

after CBFP time delay.
» Trips arc quenching device with AQD.

+ BO1 of outgoing feeder
BI2 AQ-103LV (SS:0) devices.
» Receives light signal.

Figure. 6.2.1 - 37. Logic matrix of incoming feeder AQ-110PLV (SS:1b) device.

OUTPUTS
s1 x* x* | cBFP* | X'
SZ Xl xl x1 xl XZ
$3,54, S5 X' | cerpt | X X" X
Lext>AQ-103LV (BI2) [ x' | cBFP'| ! X! X
I> Overcurrent X

1) Activates only if channel has been set to light only mode or any overcurrent
signal (I> or BI1) is ON.
2)  Activates only if any overcurrent signal (I> or BI1) is ON.

Figure. 6.2.1 - 38. Recommended DIP switch settings of incoming feeder AQ-110PLV (SS:1b) device.

ON SW2 OFF ON SW1 OFF
T1/T2 latch: On / Off {[_H[H 8 S1:L>/L>+1> [{[__HH 8
Pulse blocking: On / Off |\l 7 S2:L>/L>+ 1> |f_m} 7
Blocking function |8_H[Y| 6 L>/L>+1> (W 6
S5: Fiber loop /AQD [f{L_H 5 a/b fL_H} 5
CBFP:On/Off |{_mY 4 | w4
CBFP:100ms /150 ms [{_H}Y 3 Scheme | W 3
I>1A/5A f__HN 2 selection W[ 2
N/A L 1 CH

6.2.2 Outgoing feeders AQ-103LV (SS:0)

Table. 6.2.2 - 39. Outputs of an outgoing feeder AQ-103LV (SS:0) device.

Output Connects to Action

T1

T2

Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.

T3

T4

HSO Alarming unit (optional). Trip alarm signal.

BO1 BI2 of incoming feeder AQ-110PLV (SS:1b) device in the same section. | Sends light signal.

© Arcteq Relays Ltd 38
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Table. 6.2.2 - 40. Inputs of an outgoing feeder AQ-103LV (SS:0) device.

Connects to

» Outgoing feeders. » Trips outgoing feeders with T1, T2, T3 and T4 relays.
S1...515| < Busbar » Sends light signal to incoming feeder AQ-110PLV (SS:1b) device with
compartment. BO1.

Figure. 6.2.2 - 39. Logic matrix of an outgoing feeder AQ-103LV (SS:0) device.

OUTPUTS

|\ A0S S1-S15

1) Activates only if channel has been set to light only mode or
overcurrent signal (BI1) is ON.

Figure. 6.2.2 - 40. Recommended DIP switch settings of AQ-103LV (SS:0) device.

ON SW1 OFF

L>/L>+ 1>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

= NWh oo N

6.2.3 Connections

Figure. 6.2.3 - 41. /O connections of overcurrent signals.

Left side Right side
Incoming feeder Incoming feeder
AQ-110PLV SS:1b  AQ-110PLV SS:1b

X2 X1 X2 X1
BI1 BO1 BI BO1
+ —|||[— + + — | |[= +
uﬂS 12£3 1@5 1@3
Overcurrent fo AQ-110PLV (Left) J_r
Overcurrent fo AQ-110PLV (Right) J_“
39 © Arcteq Relays Ltd
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Figure. 6.2.3 - 42. /O connections of light signals.
Left side Leftside
Incoming feeder Outgoing feeders
AQ-110PLV SS:1b AQ-103LV SS:0
X1 X1
BI2 BO1
+ — — +
14115 12113
Light from AQ-103LV (Left) © —°—{ S
Light from AQ-103LV (Right) ~ — T -
14]15 2[13
+ — — +
Bl2 BO1
X1 X1
Right side Right side
Incoming feeder Outgoing feeders
AQ-110OPLV SS:1b AQ-103LV SS:0
© Arcteq Relays Ltd 40
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6.3 Light only application with AQ-103LV

In this application, one AQ-103LV is installed to each incoming feeder. If needed, one or more
AQ-103LV devices are installed to outgoing feeder compartments. Operation logic is much simpler
compared to previous applications (see operation logic table below).
AQ-103LV devices in the outgoing feeder compartments:

» detect arc light and forward the signal to the AQ-103LV device on the same bus section.

AQ-103LV devices in the incoming feeder compartments:

+ receives arc light signals from the AQ-103LV devices in the same bus section.
+ detects arc light in the incoming feeder

« trips the incoming feeder circuit breakers and the tie breaker

» sends an activation signal to an arc quenching device (optional).

I X

< >

i i

AQ-103LV AQ-103LV

. SS:2 5S:2 '

41 © Arcteq Relays Ltd
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Table. 6.3 - 41. Simplified arc protection operation logic of an application with one incoming feeder.

Fault location Circuit breaker to trip

» Qutgoing feeders » Incoming feeder in the same section.
* Busbar * Tie breaker.

_ « Tie breaker.
Tie breaker + Both incoming feeders. /A

* Incoming feeder with the fault.
* Incoming feeder circuit breaker » HV side of the incoming feeder with the

compartment fault. -+ NA
» Tie breaker.
» Incoming feeder with the fault.
* Incoming feeder cable compartment » HV side of the incoming feeder with the « N/A

fault.

6.3.1 Incoming feeder AQ-103LV (SS:2)

Table. 6.3.1 - 42. Outputs of incoming feeder AQ-103LV (SS:2) device.

Output Connects to Action
T Incoming feeder circuit breaker.
T2 Incoming feeder HV side circuit breaker.

T3 Tie breaker. Opens circuit breaker.

Incoming feeder circuit breaker on the other side of the tie breaker

(optional).
HSO Alarming unit (optional). Trip alarm signal.
BO1 N/A N/A

AQD Arc quenching device (optional). Trips the arc quenching

device.
Table. 6.3.1 - 43. Inputs of incoming feeder AQ-103LV (SS:2) device.
Input Connects to Action
s * Incoming feeder cable + Trips incoming feeder circuit breaker with T1 relay.
compartment. + Trips incoming feeder HV side circuit breaker with T2 relay.
« Incoming feeder circuit + Trips incoming feeder circuit breaker with T1 relay.
S2 9 + Trips incoming feeder HV side circuit breaker with T2 relay.

breaker compartment. + Trips the tie breaker with T3 relay.

+ Trips incoming feeder circuit breaker with T1 relay.
+ Trips the tie breaker with T3 relay.
+ Trips arc quenching device with AQD.

S3...513,|  Busbar compartment
S15 » Outgoing feeders

© Arcteq Relays Ltd 42
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Input Connects to Action
+ Trips incoming feeder circuit breaker with T1 relay.
+ Trips incoming feeder HV side circuit breaker with T2 relay.
.o . + Trips the tie breaker with T3 relay.
S14 Tie breaker (optional) + Trips the incoming feeder on the other side of the tie
breaker with T4 relay.
+ Trips arc quenching device with AQD.
+ Trips incoming feeder circuit breaker with T1 relay.
+ BO1 of outgoing feeder + Trips incoming feeder HV side circuit breaker with T2 relay.
B2 AQ-103LV (SS:0) devices. + Trips the tie breaker with T3 relay.
* Receives light signal. + Trips the incoming feeder circuit breaker on the other side
+ Optional of the tie breaker with T4 relay (optional).
+ Trips arc quenching device with AQD.

Figure. 6.3.1 - 43. Logic matrix of incoming feeder AQ-103LV (SS:2) device.

OUTPUTS
S1 X1 X1 X1
S2 Xl X1 Xl X1
$3-513 X X x X2
S14 X1 Xl Xl Xl XZ
S15 Xl Xl Xl X2
Lext> (BI2) X! x* x'

1) Activates only if channel has been set to light only mode or
overcurrent signal (BI1) is ON.
2)  Activates only if overcurrent signal (BI1) is ON.

Figure. 6.3.1 - 44. Recommended DIP switch settings of incoming feeder AQ-103LV (SS:2) device.

ON SW1 OFF

L>/L>+ 1>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

= NWh oo N

6.3.2 Outgoing feeders AQ-103LV (SS:0)

Table. 6.3.2 - 44. Outputs of an outgoing feeder AQ-103LV (SS:0) device.

Connects to Action

Outgoing feeder circuit breakers (if applicable). Opens the circuit breakers.
T2

43 © Arcteq Relays Ltd
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Output Connects to Action
T3
T4
HSO Alarming unit (optional). Trip alarm signal.

BO1 BI2 of incoming feeder AQ-103LV (SS:2) device in the same section. Sends light signal.

Table. 6.3.2 - 45. Inputs of an outgoing feeder AQ-103LV (SS:0) device.

Input Connects to Action
» Overcurrent signal
from an external + If a sensor channel has been set to "Light and current" mode, this
BI1 ! . ) .
device. input must be active for the sensor channel to trip.
» Optional.
BI2 « N/A + N/A
. Outgoing feeders » Trips outgoing feeders with T1, T2, T3 and T4 relays.
S1...815 going . + Sends light signal to incoming feeder AQ-103LV (SS:2) device with
» Busbar compartment. BO1

Figure. 6.3.2 - 45. Logic matrix of an outgoing feeder AQ-103LV (SS:0) device.

OUTPUTS

|\ AORRH S1-S15

)] Activates only if channel has been set to light only mode or
overcurrent signal (BI1) is ON.

Figure. 6.3.2 - 46. Recommended DIP switch settings of AQ-101LV (SS:0) device.

ON SW1 OFF

L>/L>+ 1>

S5: Fiber loop / AQD
Latch: On / Off
Blocking function
(reserved)

Scheme
selection

“~NWhoTo N

© Arcteq Relays Ltd 44
IM00084



R ™
AQ SAS LV Standard Arc Schemes 6 With a tie breaker
Instruction manual

Version: 1.00

6.3.3 Connections

Figure. 6.3.3 - 47. I/O connections of light signals.

AQ-103LV SS:2 AQ-103LV SS:0

X1 X1
Bl2 BO1
+ — — +
1415 12113
SR
Light signal ™ =® ] )

45
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7 Contact and reference information

Manufacturer
Arcteq Relays Ltd.
Visiting and postal address

Kvartsikatu 2 A 1
65300 Vaasa, Finland

Contacts
Phone: +358 10 3221 370
Website: arcteg.com
Technical support: arcteg.com/support-login
+358 10 3221 388 (EET 9:00 — 17.00)
E-mail (sales): sales@arcteq.fi
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