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1. INTRODUCTION

1.1. Overview

The control 1s designed with RTU built-in.

BKA101-N1 is capable of DNP3.0, MODBUS™ and IEC60870-5-101, IEC60870-5-104
Communication and designed to adopt Distribution Automation System (DAS).

BKA101-N1 can achieve Data of Distribution line by interfacing information with Master
Station, such as Fault sensing, Equipment monitoring etc.

BKA101-N1 consists of two processors DSP and CPU. DSP measures Analogues (Current/
Voltage) by fast calculation and CPU controls a lot of EVENTs and Communication information.

BKA101-N1 has 8 programmable INPUTs and 6 OUTPUTs. BKA101-N1  has 10
Analogue Inputs for metering currents and voltages and has 4 Communication ports for DNP3.0,
MODBUS™_ [EC60870-5-101,104 and Interface Software.

BKA101-N1 has 6 programmable lamps on User Interface Panel and it 1s able to indicate

internal or external events by using lamps.

BKA101-NI1 is operated by Programmable Logic. There are 6 BANKs and each BANK can

be selected and provide different Logic.

Auto Sectionalizer and Tie Point Switch Control are already built in ~ BKA101-N1 for Loop

Automation.

BKA101-N1 measure, save and manage Current, Voltage, Power, Energy, Demand,

Frequency.

In order to perform the fault indication function, line voltage and current signal filtered with
analog filter and digital DFT full-cosin filter is used.

BKA101-NI1 records the waveform of Current/Voltage, and the user can set recording point.



1.2.

Features

Fault Indication

B Display Fault phase, Fault current, Occurred time
B Sensing Permanent Fault, Temporary Fault
* Metering
B Current A, B, C, G, RG
B Voltage AN, BN, CN, AB, BC, CA, RN, SN, TN, RS, ST, TR
B Frequency
B Power
B Energy
B Demand
M Harmonics - Option
B Voltage and current unbalance - Option

Communication

Front Panel PORT1 RS232 Serial Port : Interface software

Side panel PORT2 RS232 Serial Port : DNP 3.0, MODBUS and IEC60870-5-101 Protocol
Side panel PORT3 RS485 or RS232 Serial Port : DNP 3.0, MODBUS and IEC60870-5-
101 Protocol

Side panel PORT4 Ethernet Port : DNP 3.0, MODBUS and IEC60870-5-104 Protocol

Loop Control
Power Quality

Supply Outage

Sag

Swell

Voltage and Current Unbalance

Open-Phase Indication(47)
Synchronism Check(25)
Demand Function

Under Voltagel,2(27)
Over Voltagel,2(59)
Under/Over Frequency(81)
Monitoring

Trip Counter Monitoring

Contact Wear Monitoring

Cold Load Pickup



Live Load Blocking

Events

Fault Event - Last 512 events

Cycle Event - Last 32 events

System Event - Last 2048 events
Diagnostic Event - Last 512 events
Power Quality Event - Last 512 events
Switching Event - Last 100 events

Set Change Event - Last 100 events
Load Profile - Last 5120 events

User Interface Panel

Fault Indication Lamp

Open Phase Voltage & Negative Voltage Indication Lamp
Synchronism Check Lamp

Communication status(RX, TX, RTS) Lamp

System status(RUN, RESET) Lamp

AC Supply, Charge Lamp

Programmable Lamp

Manual Battery Load Test

Local / Remote Operation

User Key 1-4

Maintenance

Number of Restart

Number of Switch Operation

Number of Permanent Fault detected

Number of Temporary Fault detected

Number of Supply Outage occurred and accumulated time
Number of Sag occurred

Number of Swell occurred

Number of Unbalance occurred -Option

LCD Dusplay: 20 x 4 line



2. TECHNICAL SPECIFICATIONS
2.1. Inputs and Outputs

Systems

* 3phase-3wire or 3phase-4wire Systems
* ABC/ACB phase rotation

Frequency
¢  50/60Hz system

Power Input

* AC Voltage Input: 24Vac (+10%,-15%)
B Normal Power : 7TW
B Max. Power : 200W

* Battery : 24VI18Al

Power Output

* PWI
B Nominal Voltage : 24Vdc (18 ~ 36Vdc)
B Normal Power : 30W
B Max. Power : 1 50W(5sec)

* PW2
B Nominal Voltage : 24Vdc (18 ~ 25Vdc)
B Normal Power : 40W
B Max. Power : 60W(60sec)

Current Transformer Inputs (CT: Current rate)
*  Current Inputs 1A,IB.IC and 1G
* Phase(IA, IB, IC) Input Current Rate
B | A Input Current
= 1A Nominal
= 2A Continuous
— 20A 1 second
= Burden : 0.13VA(1A)
B S5A Input Current — Option
— 5A Nominal
= 10A Continuous
= 100A 1 second
= Burden : 0.13VA(5A)



*  Ground(IG) Input Current Rate

B 0.05A Input Current

— 0.05A Nominal

= 0.6A Continuous

— 20A 1 second

— Burden : 0.002VA(0.05A)
B ] A Input Current — Option
B 5A Input Current — Option

Voltage Divider Inputs (VD)

* Max. Input Voltage : 5V

* Burden: 2e-6VA

* System Voltage: 15kV, 27kV, 38kV

Voltage Transformer Inputs (VT) = OPTION

* Voltage Inputs 6 Channel
B Source Voltage 1 VA,VB,VC
B Source Voltage 2 VR,VS, VT

* Voltage Ratings : Phase-Neutral Continuous < 150Vac
B 0.6VA(150Vac), 0.2VA(120Vac), 0.05VA(67Vac)

Inputs

* Inputs 8 Channel

¢ Dry Contact Input Type

¢ Operating current : < 20mA

Output Contacts

*  OQOutputs 6 Channel
B 300Vac /350Vdc Varistor for differential surge protection

* 2A Continuous

* Operate / Release time: < 5ms at +20C (+68°F)

* 1GBT Outputs : OUT1,0UT2

* Relay Outputs : OUT3~OUT6

¢  Maximum operating power for IGBT Outputs

125Vdc 5A

(L/R=Tms) 48Vdc 15A

24Vdc 30A




* Maximum operating power for Relay output

125Vdc 0.1A
(L/R=Tms) | 48Vdc 0.8A
24V dc 3A
250Vac 3A
(cos®204) 1 2svac 5A
e 250Vac 8A
resistive 30Vde 8A

2.2. Type Withstand Tests

Dielectric Strength
* CT inputs, VT inputs, Control Power inputs, Opto-isolated inputs and Relay outputs:
2kV(60Hz) for 1 minute.

Surge Withstand Capability

* IEEE C37.90.1 — 2002 IEEE Standard for Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus

* [EEE C37.90.2 — 1995 IEEE Standard for Withstand Capability of Relay Systems to
Radiated Electromagnetic Interference from Transceivers

* IEEE C62.45 — 1992 IEEE Guide on Surge Testing for Equipment Connected to Low-
Voltage AC Power Circuits
B Power supply, Current, Voltage: 6kV(1.2%50us), 3kA(8x20us)
B Inputs, Outputs: 4kV(1.2x 50us), 2ZkA(8x20us)

Control Operating Temperature

* Operating range: -40 C ~+70°C(-40°F —~+158°F)

* LCD:-20C ~+70C(-4°F ~+158°F) — standard

*  VFD (Vacuum Fluorescent Display): -40 C ~+85 T (-40°F —~+185°F) — option



2.3. Metering Accuracy

The harmonic components of current and voltage are removed from the input voltage and current
parameters, so all measurements based on these quantities respond to the fundamental
components only except the measurement of harmonics.

Table 2-1. Metering Accuracy(1/2)

Measurements Parameters Unit Accuracy Range
Phase A RMS Current
Phase B RMS Current
CURRENT Phase C EMS Current A +1% of 2<CT 20<CT
Phase G EMS Current
Phase RG RMS Current
AN (A-B) RMS Voltage
B-N (B-C) RMS Voltage
C-N (C-A) RMS Voltage
VOLTAGE kY 1% -
R-N (R-5) RMS Voltage
S—N (S-T) RMS Voltage
T-N (T-R) RMS Voltage
SYMMETRICAL 11, 12, 310 A +1% of 2<CT
COMPONENTS VI, V2, 3V0 kv +1%
Phase A. B, C
POWER FACTOR Rate +0.02 —1.000 to 1.000
3 Phase
Phase A, B, C
JEREAL POWER MW +2% —32.000 to 32,000
3¢ Phase
JOPREACTIVE Phase A, B, C
MVar +2% =32.000 to 32,000
POWER 3¢ Phase
JDPAPPARENT Phase A, B, C
MWVA +2% —32.000 to 32.000
POWER 3¢ Phase
Phase A, B, C
WATT-HOURS MWH +2% —32000 to 32000
3 Phase
Phase A, B, C
VAR-HOURS MVarH +2% =32000 to 32000
3¢ Phase
Phase A/B/C/RG Current A 2%
DEMAND A/B/C, 30 Real Power MW +2% -
A/B/C, 3¢ Reactive Power MVar +2%




Table 2-1. Metering Accuracy(2/2)

Measurements Parameters Unit Accuracy Range

A-N (A-B) Source Voltage

FREQUENCY Hz 10.02 40.00~70.00
R-N (R-8) Load Voltage
17" Harmonic of Current +1% 0% to 100%
1*~7" Harmonic of Voltage +1% 0% to 100%

e i THD of Current - - R
THD of Voltage +39 0% to 100%
Voltage unbalance(V2/V1) in source side +2% 0% to 999%

UNBALANCE Voltage unbalance(V2/V1) in load side Yo +2% 0% to 999%
Current unbalance(12/11) +2% %% to 999%

If the VT connection type is set to delta, all single phase voltage quantities are displayed as zero.




2.4. Function Setup Elements

BASIC FUNCTION
FI Pickup Current

Phase / Residual Ground / NEG Seq” Pickup Level
Phase ... ... ...
Residual Ground ...........................
Ground .. ...

NEG Seq’(option) ..........ooooiiiiiin..n.
Dropout Level ...,

Pickup Level Accuracy ......................

Fl Setting Time

Permanent / Temporary .........covvivvannns
TR AOPUBAIY wowinanasninitasniasmd nenssis
Typeldelay ...

Fl Inrush Time
Phase / Residual Ground / Ground

NEG Seq’(option) .......ooiiiiiiiiiiinn..

Timing ACCUracy  ....coevviiiiiiinniineeannns.

NEQ’ Voltage(47)

Voltagel Pickup Level .......................
Voltage2 Pickup Level .......................
VIiTimeDelay .......oooooiiiiiiiiinann...
V2TimeDelay ...,
Dead Voltage Maximum ......................
Live Voltage Minimum ... ...
.. 5%

Pickup Level Accuracy

0:0FF, 10 to 1600 in steps of 1A

0:0FF, 10 to 1600 in steps of 1A

0:0FF, 4 to 160 in steps of 1 A (prior to Ver 1.11)
0:0FF, 2 to 160 in steps of 1A (from Ver 1.11)
0:0FF, 10 to 1600 in steps of 1A

96 to 98% of Pickup

+ 5%

1 to 180 in steps of 1 sec
+ 5%
0.03 to 180.00 in steps of 0.01sec

. 0.1t0 3.0 in steps of 0.1 sec (prior to Ver 1.11)

0.1 to 30.0 in steps of 0.1 sec (from Ver 1.11)
0.1 to 3.0 in steps of 0.1 sec (prior to Ver 1.11)
0.1 to 30.0 in steps of 0.1 sec (from Ver 1.11)
+ 5%

0:0FF, 0.00 to 1.25 in steps of 0.01 xVT
0:0FF, 0.00 to 1.25 in steps of 0.01 xVT
0.00 to 600.00 in steps of 0.01 sec

0.00 to 600.00 in steps of 0.01 sec

0.00 to 1.25 in steps of 0.01 xVT

0.00 to 1.25 in steps of 0.01 xVT



Synchronism Check(25)

PickupAngle ... ... .. 0:OFF, 1 to 100 in steps of 1 deg
Dead Voltage Maximum ..............ccoovvvennininnnnnn. 0.00 to 1.25 in steps of 0.01 xVT
Live Voltage Minimum .......................ceeeeeeeeeee.. 0.00 to 1.25 in steps of 0.01 xVT
Sync Phase ... R(AB),S(CB), T(AC),ALL
FI Type Select*
T BB . om0 e e o i 530 o s W IV.I
M-Oper TD
Timedelay.......ccoovviiiiii e 0.00 to 600.00 in steps of0.01sec
DEMAND FUNCTION
Phase / Residual Ground / NEG Seq” Pickup Level
11T U S 0:0FF, 10 to 1600 in steps of 1A
Residual Ground ............. ...l 0:OFF, 10 to 1600 in steps of 1A
NEG Seq’(option) ... 0:0FF, 10 to 1600 in steps of 1A
Dropout Level ..o 96 to 98% of Pickup
Pickup Level Accuracy ..., + 5%

UNDER VOLTAGE-1/2 FUNCTION

5 [l ) g1t Ly 0.00 to 1.25 in steps of 0.01 xVT
LI miit BATE] saomierninscsnrmmensssnim s nssmses gsa s 102 to 105% of Pickup

Minimum Voltage .........ccooviiiiiiiiiiieen 0.00 to 1.25 in steps of 0.01 xVT
Time Delay .o e 0.00 to 600.00 in steps of 0.01 sec
Active Phases ... ... Any One/Any Two/All Three
Timing Accuracy ...........ooooiiiiiii + 5%

OVER VOLTAGE-1/2 FUNCTION

Pickup Level ..o e 0.00 to 1.25 in steps of 0.01 xVT
Dropout Level ... 95 to 98% of Pickup

Active Phases .........cooiiiiiiiiiiiiiiiiiceiiaean, Any One/Any Two/All Three
Time Delay ... 0.00 to 600.00 in steps of 0.01 sec

Timing Accuracy ... + 5%



UNDER/OVER FREQUENCY FUNCTION

TV THRhoungy ol  sima o noue s im oo mon s v s s owm s ot 40.00 to 60.00 in steps of 0.01 Hz
OV Pickup Level ... 40.00 to 70.00 in steps of 0.01 Hz
Time Delay ... e 0.00 to 600.00 in steps of 0.01 sec
Dropout Level ... +(0.02 Hz

Level ACCUracy .....o.ooviiiiiiiiiiiiniiiiieeeneiennn, +0.02 Hz,

Timing Accuracy ... + 5%

MINLVEVT) e e 0.00 to 1.25 in steps of 0.01 xVT
MINI(A) e 10 to 1600 in steps of 1A
LOOP CONTROL

Auto Sectionalizer Control

Auto Sectionalizer Operate Count  .................... 1 to 4 in steps of 1

Auto Sectionalizer Reset Time Delay .................. 0.00 to 300.00 in steps of 0.01 sec
Auto Sectionalizer Open Time Delay .................. 0.00 to 300.00 1n steps of 0.01 sec

Tie Point Switch Control

Tie VRS SVI1, SV1&SV2, 5V2

Tie Operate Count  ........cooviiiiiiiiie e | to 4 n steps of |

Tie Reset Time Delay ..o, 0.00 to 300.00 in steps of 0.01 sec
Tie Close Time Delay ... (.00 to 300.00 in steps of 0.01 sec
Tie Open Time Delay  .................................. 0.00 to 300.00 in steps of 0.01 sec
Tie Dead Voltage 1 Delay .................oooiain . (.00 to 300.00 1n steps of 0.01 sec
Tie Dead Voltage 2 Delay ..........cccovvviininninnnns 0.00 to 300.00 in steps of 0.01 sec
USER LOGIC TIMER

User Logic Timer 1 ~ 8 Pickup Time .................. 0.01 to 600.00 in steps of 0.01 sec

User Logic Timer 1 ~ 8 Dropout Time ................. 0.0] to 600.00 in steps of 0.01 sec

SET GROUP CHANGE*
FUunCtion ... e DISABLE, ENABLE
Time Interval ... 10 to 180 in steps of 1 min

Timing ACCUTACY  ......ooiviiiitiiiiiiiiiiiiieeeeae + 5%



USER SET FUNCTION

EUSE L e e e DISABLE, ENABLE
EUSF2 e e DISABLE, ENABLE
EUSF3 o, DISABLE, ENABLE
EUSF4 e, DISABLE, ENABLE
EUSES e DISABLE, ENABLE
EUSFO e DISABLE, ENABLE
EUSFT et DISABLE, ENABLE
EUSFS e DISABLE, ENABLE
EUSFO e, DISABLE, ENABLE
EUSFI0 e, DISABLE, ENABLE

1 0] L 1 DISABLE, ENABLE
BUBELE  oomsnnconne snsmememinasnsnans i s sns sasnsase DISABLE, ENABLE
POWER QUALITY - Option

Detect Function of Supply Outage ..................... DISABLE, ENABLE
Supply Outage Duration ................ccovvviinnnnnn. 5 to 600 1n steps of | sec
Detect Function of Sag ................................... DISABLE, ENABLE

Sag Pickup Level ... 0.30 to 0.95 in steps of 0.01 xVT
Sag Duration  .......cooviiiiiiii e | to 60 in steps of 1 cycle
Detect Function of Swell ................................. DISABLE, ENABLE

Swell Pickup Level ... ..., 1.05 to 1.25 i steps of 0.01 xVT
Swell Duration ... | to 60 in steps of 1 cycle
Detect Function of Voltage Unbalance ................ DISABLE, ENABLE
Voltage Unbalance Pickup Level ........................ | to 100 in steps of 1%
Detect Function of Current Unbalance ................ DISABLE, ENABLE
Current Unbalance Pickup Level ........................ | to 100 in steps of 1%
Current Unbalance Duration .............ccceeennnn... 0.1 to 60.0 in steps of 0.1 sec
Limit Current to Detect Current Unbalance .......... 1 to 630 in steps of 1A

Level ACCUraCY ..o.ovviriiriii i ieieeeaenaeneenens + 5%



COLD LOAD PICKUP

KalaPL] MIBBY  cimsasmsssnisesainsmrnisesmiRiALRs S4RAIETA; NO,YES
CLPU Multi® ... e, OFF,1.0 to 5.0 in steps of 0.1
CLPU Time(m) ..ot ieeeieeieenena e enens | to 720 in steps of 1 minute

LIVE LOAD BLOCK

FUNCHION oo e e DISABLE, ENABLE

Pickup Level ..., 0.00 to 1.25 in steps of 0.01 xVT
Dropout Level ... ..o, 102 to 105% of Pickup

Minimum Voltage ... 0.00 to 1.25 in steps of 0.01 xVT
Time Delay ... 0.00 to 600.00 in steps of 0.01 sec

Timing Accuracy ... + 5%



2.5. EVENT Recorder

Fault Event

* Tngger Source
B Current A, B, C, RG, G, NEQ(option)
B Fault detect : Temporary fault, Permanent fault
B Detect direction : Forward, Reverse direction
B Fault Sequence

*  Trngger Time : every 1/4 cycle

* Storage capacity : Last 512 events

Cycle Event
* Trigger Source
B Fault wave capture point
B Fault current
* Sample Rate : 16 sampling per Icycle.
*  Tngger Position : | to 15cycle
* Storage capacity : Last 32 events with 30cycles

System Event

* Trigger Source

52A contact
Input/Output status change
Front panel control
AC power supply
External control
External input status
System alarm

Sleep mode
VI1(Source), V2(Load)
Power Quality detect

* Trngger Time : every 10ms

* Storage Capacity : Last 2048 events



Diagnostic Event

* Trigger Source

SYSTEM POWER : £12V, +5V

A/D Converter : A/D Fail, Reference Voltagel, Reference Voltage 2
MEMORY : PROM, SROM, FROM, DPRAM, SRAM, DSPRAM
SETTING : GLOBAL SET, BANK1~6

WATCH-DOG Restart

DO Failure

RTC Failure

* Trigger Time : every 10ms

* Trigger type : Pickup and Dropout
* Storage Capacity : Last 512 events

Power Quality Event

* Tnigger Source
B Trigger elements : Source, Load

* Trigger Time : every 10ms

* Trigger type : supply outage occurrence, sag occurrence, swell occurrence, voltage unbalance
occurrence, current unbalance occurrence

* Storage Capacity : Last 512 events

Switching Event

* Trigger source
B Switch CLOSE(MANUAL/LOCAL/REMOTE)
B Switch OPEN(MANUAL/LOCAL/REMOTE)
B Earth Close(ECLOSE)
B Earth Open(EOPEN)

* Tngger Time : every 10ms

* Storage capacity : Last 100 events



Set Change Event

*  Tngger source

Global setting change
SETBANKI] setting change
SETBANK2 setting change
SETBANKS3 setting change
SETBANK4 setting change
SETBANKS setting change
SETBANKGO setting change
* Trigger Time : every 10ms

* Storage capacity : Last 100 events

Load Profile

* Tngger Source

Demand Current(A, B, C, RG)

Demand Real Power(A, B, C, 3d)
Demand Reactive Power(A, B, C, 3d)
Demand Energy - Positive Watthour(3®)
Power Factor(3®)

*  Trngger Time : 5, 10, 15, 20, 30, 60minute

* Storage Capacity : Last 5120 Events.



2.6. Maintenance

Counter

*  Number of System restart : 0 ~ 65,534
*  Number of Operation : 0 ~ 65,534

*  Number of permanent fault : 0 ~ 65,534
* Number of temporary fault : 0 ~ 65,534

Power Quality
¢ Supply Outage
B Supply Outage Counter : 0 to 60,000
B Supply Outage Time : 0 to 9,999 hours
* PQ Counter - Option
B Sag Counter : 0 to 60,000
Swell Counter : 0 to 60,000
Voltage Unbalance(Source Side) Counter : 0 to 60,000
Voltage Unbalance(Load Side) Counter : 0 to 60,000
Current Unbalance Counter : 0 to 60,000



2.7. Communications

PORT1

Port Type :
Port Setting :
Purpose :

PORT2

PORT3 - Option

PORT4 - Option

Port Type :
Port Setting :

Purpose :

Port Type :
Port Setting :
Purpose :

Port Type :

Purpose :

RS232
57600bps, No Parity, 8 Data bit, 1 Stop bit
Interface Software

RS232
1200~19200bps, No Parity, 8 Data bit, 1 Stop bit
DNP 3.0, MODBUS™ or IEC60870-5-101 Protocol

RS485 or R§232
1200~19200bps, No Parity, 8 Data bit, 1 Stop bit
DNP 3.0, MODBUS™ gor [EC60870-5-101 Protocol

RJ45, 10BASE-T/100BASE-T
DNP 3.0, MODBUS™ or [EC60870-5-104 Protocol



2.8. Monitoring

Trip Count Limit

LAMIt e OFF, 50 to 10000 in steps of 1
Contact Wear Set
Function s OFF, ALARM

PickUp(%) oo e 0.0 to 50.0 in steps of 0.1%
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Figure 3-1 Dimensions and Mounting Plan({ BKA101-N1 Type)

Figure 3-1. Dimensions

and Mounting Plan( BKA10I-N1 Type)” show

points.

BKA101-NI

BKA101-N1 fixing volt is M6, and there are 4 spots.

dimension and fixing

BKAI101-N1
“Figure 3-1. Dimensions and Mounting

Plan( BKA101-N1 Standard Type)”).

case 1s able to be fixed under/above a plate by using fixing arms(“Figure

It has 4 fixing spots and it is useful to coordinate spots to place BKA101-NI

appropriately.



3.2. Earth Wiring Diagram
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Figure 3-2. Earth Wiring Diagram

* Earth 1s connected at one of 4 mounting spot.

* 3 5mn is used for Earth cable.



3.3. Board Ground

Figure 3-3. Board Ground

*  “Figure 3-3. Board Ground” shows board ground of BKAIOI-N1 Module, FG1, FG2,
and FG3.
* It is grounded by connecting board with its Case.



3.4. Battery Protection

Battery protection is to protect the battery from over-discharge by disconnecting the battery from
the control circuit when AC power is lost and before the battery is completely discharged. CPU
measures the battery voltage and when the battery is below 21 volts, timer is operated and after
10 minutes, Latch Relay is set to disconnect the battery circuit.

The power consumption of the disconnected circuit is below 100uA and PULSE circuit monitors
the voltage. PULSE circuit sends PULSE SIGNAL to reset Relay when the DC24V LINE
voltage 1s rapidly increased over 6 volts.

On Power Down status, if the external power is re-supplied or the Power Switch is changed from
OFF to ON, Control Module is operated as normal.

When AC Power is not supplied, in order to operate it by Power Switch, OFF for 5 seconds and
turn it ON. When it is turned ON without Battery, it is Power downed after 10 minutes.

Figure 3-4. Power line and Power protection

Table 3-1. Battery Specs

Nominal capacity 24V/17A (12V>2pes)
Service life Time 5 years

Battery Connector(CN11) Molex Connector 3191-2R
Controller run time 48hours

Recharge Time SOC: ~80%/ 15hours




3.5. Charge Circuit

Charger uses current-control-circuit to prevent sudden-recharge and use voltage-steady-circuit to
prevent over-recharge.

Charge inspection use 24Vac the same power as Control Module has.

* Charge Voltage: 27.5Vdc (£0.5V)
* Charge Current: 300mAdc (£50mAdc)



3.6. Typical Wiring Diagram
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Figure 3-5. Typical Wiring Diagram



4. USER INTERFACE PANEL

User interface Panel provides following features;

* Control status

* System status

* Measured values

* Stored Events data in BKAI0I-NI
* Display or change Setting values

00
oo

o o O 0O O 0O

o000
Qo
o

BKAI0I-NI

Figure 4-1. User Interface Panel { BKA101-N1 type)



4 1. Construction

User Interface Panel consists of 7 sections as below;

Fault Section

System Diagnostic & Communication Status Section
Battery Test Section

User Programmable Lamp Section

Menu Control Section

Local Control Section

Operation Section



4.1.1. Fault Section

O

00O
00O

O00O0

Figure 4-2. Fault Section

Fault Indication Lamp

FI (A, B, C, RG) : Faulted phase lamp is on

Related Setting Menu

“Sethank Setting \ Primaryset Bank or Alternatset Bank | Basic Function \ FI Pickup
Current”

“Setbank Setting \ Primaryset Bank or Alternatset Bank | Basic Function \ FI Setting

M

Time

Source Voltage Lamp

Changes the purpose of the lamp to the SV LED TYPE.(Open-V, Live-V)

SVI1 (A, B, C)

Open-V : Lamp lights on when Source Voltage is Open Phase Voltage and Negative Voltage.
Live-V : Lamp lights on when Source Voltage is alive.

SV2 (A, B, C)

Open-V : Lamp lights on when Load Voltage 1s Open Phase Voltage and Negative Voltage.
Live-V : Lamp lights on when Load Voltage is alive.

Related Setting Menu

“Global Setting \ Cobrrol Setup |\ Others \SV Led Type”

“Sethbank Setting |\ Primaryset Bank \ Basic Function |\ NEQ" Voltage(47)"

“Setbank Setting | Primaryset Bank \ Basic Function | Live Load Block™



Synchrocheck Lamp

* SYNC : When phase of Source Voltage & Load Voltage are not matching, lamp is on.
* Related Setting Menu

“Setbank Setting | Primaryset Bank | Basic Function | Synchrocheck”™

Lamp Test & Fl Reset Button
* Testing lamp, by pressing button, all lamp are on.
*  After testing lamp, FI Lamp 1s off.

4.1.2. System Diagnostic & Communication Status Section

O O O O O

Figure 4-5. System Diagnostic & Communication Status Section

System Diagnostic
* RUN : Lamp blinks on normal status.

* RESET : If system i1s malfunction, lamp 1s on.

Communication Status

* RX:Lampisonwhen BKA101-N1 1sreceiving data.
* TX:Lampisonwhen BKAI0I-N1 issending data.
* RTS:Lampisonwhen BKAI01-NI is on waiting status to CTS signal.



4.1.3. Battery Test Section

Figure 4-4. Battery Test Section

AC Supply Lamp
* Status of supplying the external AC Power.
*« AC INPUT Connector D01, D02 is input to Side panel for AC Power.

Charge Lamp

*  When AC supply is not provided, Battery status is indicated, when AC supply is provided,
the charge circuit status 1s indicated.

* The battery status is indicated on Battery test.

Batt Test Button
* This is to test battery automatically. It takes 3 seconds and user can verify through.
¢ LCD displays during battery load testing.

(earTery TEsT MopE] | The Status of Battery and Charger are displayed on LCD by pressing

ey, 2800 | BATTERY TESTKEY.

STATUS : E-OK C-OK

LOAD(V) : On Test, Battery 1s disconnected from the charge circuit and

connect the battery with load resistor and check the battery
and 1.2 ampere. Load resistor shall be connected with AC
supply.

CHARGE(V) : Display the voltage of charge circuit.

STATUS : Display Battery status and charge circuit status.

= B-OK : When the battery voltage is between 21V ~ 28V

— B-HI : When the battery voltage is over 28V

— B-DF : When the battery voltage is between 15V ~ 21V

— B-LO : When the battery voltage is below 15V

— (C-OK : When the charge circuit 1s between 25V ~29V

= C-HI : When the charge circuit is over 29V

= C-LO : When the charge circuit is below 25V

/\ NOTE : All information above are provided for remote mode.




4.1.4. User Programmable Lamp Section

Figure 4-4. User Programmable Lamp Section ( BKA101-N1 Type)

* PROGI ~ 6: Programmable lamps, user can select and indicate internal logic or external

event.

* Itis useful for user to figure BKAI101-N1  operation status.

* [t 1s programmable by Inrerface Sofiware.
* Please refer to Interface Sofiware User’s Manual for Logic change or details of Logic.

PROGI :

PROG2 :

PROGS3 :

PROG4 :

PROGS :

PROG®6 :

In case of BKAI0I-N1 type, the lamp 1s turned ON when loop control function
(SEC or TIE) 1s enabled.

In case of BKAI101-N1 type, the lamp is turned ON when auto sectionalizer
function(SEC) 1s enabled.

In case of BKA101-N1 type, no logic mapped, the lamp is always OFF.

In case of BKAI01-N1 type, the lamp is turned ON when tie function(TIE) 1s
enabled.

The lamp is ON at “Close Block™ state due to the live voltage on both sides of the
source and load.

At INO3 of input points gets signals, the lamp is turned ON.

INO3 1s connected to Low pressure status.

At INO4 of input points gets signals, the lamp is turned ON.

INO4 1s connected to Switch Lock status.

At IN06 of input points gets signals, the lamp is turned ON.

IN06 1s connected to Door Open status



4.1.5. Menu Control Section

Figure 4-6. Menu Control Section

Menu Control Keys
BKA101- N1 has 4 buttons for LCD display as shown in the following table.

Table 4-1. Menu Control Keys

BUTTON | DESCRIPTION
*  Move to Main Menu from Initial Logo.
*  Move to previous Menu.
*  Durning change set value, by pressing this button the set value return to
FUNCTION _b | . 4 val > B .
reviously saved value.
/ ESC P y
* Select a menu(an item from menu).
* Save a changed set value.
/\ CAUTION: To complete changing a set value, user needs to confirm,
“ SETTING VALUE SAVE and press ENTER key save” Screen, and
ress [ENTER] key.
ENTER : | : | key . . :
If user skips “*. Save Setting” and moves to Main menu, changing new
set value 1s not saved.
Move to upper menu or increase a set value. All menu levels are constructed as
circle. Top menu is next to bottom menu. As well as, Max. set value is next to
Min. set value.
UP

DOWN

Move to down menu or decrease a set value. All menu levels are constructed as
circle. Top menu is next to bottom menu. As well as Max. set value is next to

Min. set value.




Communication Port
To connect Interface Software for communication

Collect and print all events of BKATOI-N1
Collected events can be saved as a file
Measured data can be verified by Graph
Capable of changing set values

Pin 2 : RXD

Pin3: TXD

Pin 5: GND

Pin 1,4,6,7,8,9 : Not connected

2 2 2 b ?

Figure 4-7 . Port 1



4.1.6. Local Control Section

Figure 4-8 . Local Control Section

BKA101-N1 provides “User Set Key” function. By changing PLC from Interface software,
User can set the function of key. So four remaining buttons except “Remote enabled” key and
“Control Locked” key are functional button that depend on User. Four keys are provided with
default functions (Section, Ground, Hot Line Tag, AUXI). The push-button toggles
Enable/Disable.

Remote Enabled
*  When Remote Enabled LED is on, all remote functions are enabled.

Control Locked
*  When Control Locked LED is on, all functions in operation section and all functions in Local
Control Section are locked. These can be unlocked by pressing the Control Locked push-

button.

User Key 1 (Section Enabled)
*  When Section Enabled LED is ON, loop control function enabled.
Ex) ELOOP = EUKF1 (Factory Default PLC)

User Key 2 (Ground Enabled)

*  When Ground Enabled LED i1s ON, the ground over-current elements is enabled. The
enabled ground can be disabled by pressing the Ground Enabled push-button on the front
panel.

Ex) EGFI = EUKF2 (Factory Default PLC)



User Key 3 (Live Load Block)
*  When Live Load Block LED is on, the Live Load Block function 1s enabled.
Ex) ELLB = EUKF3 (Factory Default PLC)

User Key 4 (AUX1)
* AUX Function Key.

Each Key has a inherent logic (EUKF1-4) from PLC, User can set the function of Key .
ex) If User wants Loop function Enable/Disable by the User Keyl, Loop Function logic
(ELOQP) 1s the same as EUKF1 from USER PLC.
- EUKFI1 = ELOOP
If user wants to use User Key2,
- EUKF2 = ELOOP

/\NOTE : Even though Control Locked function is locked, Lamp Test, Battery Load Test and
Menu Control Section can be normally operated.

Figure 4-9 .User set key logic diagram



4.1.7. Operation Section

Figure 4-10. Operation Section

Close
* Pressing CLOSE push-button sends a close signal.

Open
* Pressing OPEN push-button sends a trip signal.

Position Lamp

* [Indicate status of 52 A contact.



5. SIDE PANEL
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Figure 5-1. Side Panel{Standard Type)

*  Wire can be connected to CONNECTOR of SIDE PANEL by using (-) screwdriver.
(-) screwdriver width shall be less than 3mm.

* Remove the coating of cable length of 8um Side panel connector for user should be connected
to wire size AWG24 to 12,

5.1. Construction

Side Panel consists of 7 sections as below:

* CURRENTS
* VOLTAGES
* OUTPUTS

* INPUTS

* POWER OUTPUT
* POWER INPUT
* COMMUNICATION



5.1.1. Currents
Connector Type BONAB STLZ 960-8

. . . B
IA Phase A Current _
IB Phase B Current
IC Phase C Current |8 & & & B & & 5]

IG Ground Current
Figure 5-2. Currents Input Connector
Input Rating Please refer to “2.1. Inputs and
Outputs” for more details.

* Be careful when IG Current Input is connected.

* Rated Input current of IG is not high enough. When a single phase test, if larger current than
rated current, can damage IG input.

* [f larger current than rated current 1s requested to go through, 1G shall be disconnected.

*  (Current Input Connection shall be in accordance with Voltage Input.

JP4W Currents Input Wiring

BKA101-N1 BKA101-NI
& & A &
v ¥ v ¥
BKA101-NI BKA101-N1
L] . . - - L] L] .
& & &
) L4 ."1

Figure 5-3. 3P4W Currents Input Wiring



Where Ground current is large such as Earthing System, do not connect 1G.

Left side drawing is when User System and Source/Load side of BKAIOI-N1  are
matching. Right side drawing is when Source/Load side are not matching.

Phase Sequence order is A, B, C. If User System phase sequence order is A, C, B, it can be
changed in program.

JP3W Currents Input Wiring

BKAI0I-N1 BKAI0I-N1
& Y - &
v '!' v T
) k! ".'l
BKA101-N1 BKAI0I-NI
L] . L] L] L] L] L] L]
Y rY & Y
¥ ¥ ¥ L4
- h- L '.1 L]

Figure 5-4. 3P3W Currents Input Wiring

Where Ground current 1s small such as Non Earthing System, connect 1G.

IG is designed to sense Sensitive Ground Current. It shall be confirmed to be used.

Left side drawing 1s when User System and Source/Load side of BKAIOI-NI are
matching and right side drawing is when Source/Load side are not matching.

Phase Sequence order is A, B, C. If User System phase sequence order is A, C, B, it can be

changed in program.



5.1.2. Voltages

Figure 5-5. Voltage Input Connector

Source Voltage 1 Input Source Voltage 2 Input

Connector Type BONAB STLZ 960-6 Connector Type BONAB STLZ 960-6
VA Phase A Voltage VA Phase A Voltage
VB Phase B Voltage VB Phase B Voltage
VC Phase C Voltage VC Phase C Voltage

Input Rating Please refer to “2.1. Inputs and Outputs” for more details.

* (Connect Source Voltage 1 to Source side of User System and connect Source Voltage 2 to
Load side of User System.

* Phase sequence order is A, B, C. If User System Phase Sequence order 1s A, C, B, it can be
changed in program.

* Current Input Connection shall be in accordance with Voltage Input order.



VD Input Wiring

*  Typical wiring diagram of Voltage Divider.
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Figure 5-6. VD Input Wiring




IP4W Voltage Transformer Input Wiring

* Typical wiring diagram when User System and Source/Load side of User System are

matching.

L] L] L] L] L] L]

. . . .
i . . o e . . .

L] . - . . .

] » L] L] ] L]

. . . .
-
L] L]
L] L]
L] L]

Figure 5-7. 3P4W Voltage Transformer Input Wiring

JP3IW Voltage Transformer Input Wiring

* Typical wiring diagram when User System and Source/Load side of User System are

matching

L] L] L ] L L] L]
- —_— —_—
. . . .
L] L]
|. . ||| .
L] L ] L] [ ]
L ] L] L] [ ]
%
.
L] [ ]
L L]
L] L

Figure 5-8. 3P3W Voltage Transformer Input Wiring



5.1.3. Outputs

Connector Type BONAB STLZ 950-4
BONAB STLZ 950-8

Figure 5-9. Outputs Connector

* OQUTPUTS consists of 2 channels of IGBT and RELAY CONTACT.(OUT1,0UT2)
*  OQUTPUTS consists of 4 channels of RELAY CONTACT.(OUT3~6)

Figure 5-10. Qutputs Logic Diagram

* Programmable Logic
B [t is programmable by Interface Software.

*  Qutput Pulse Time Set
B OUTO! ~ OUTO6 are available to be set individually in “MAIN MENU | GROLBAL
SETTING | SYSTEM SETUP\ OUTPUT PULSE TIME™.



5.1.4. Inputs

Connector Type BONAB STLZ 950-10

Figure 5-11. Inputs Connector

* F09, F10 are common and they are internally connected in BKA101-N1
* INPUT consists of 8 Channels of Dry contact.

...-"'--.__ r'f .\\'.
INO1 - <~ Debounce Time Set { LOGICAL INO1 |

-"'--.._ _.--"'-. .\\ .‘_/

- .....-.-. .’K___.---' --\-\.\_\\.
INO8 - Debounce Time Set { LOGICAL INOS

F
"o /

-

Figure 5-12. Inputs Logic Diagram

* Logical INOI~INOS :
W i is programmable by Interface Sofiware.

* Debounce Time :
B INOl ~ INO8 is available to be set individually in “MAIN MENU | GROLBAL
SETTING | SYSTEM SETUP\ INPUT DEBOUNCE™.



5.1.5. Power Output

Connector Type

PW1 GOl
PW1 GO02
PW2 GO03
PW2 G04

BONAB STLZ 960-4

24Vdc

{'} . . . .
24Vde - -
(=)

Figure 5-13. Power Output Connector

*  For more details of PW1 and PW2, please refer to “2.1. Inputs and Outputs”.

5.1.6. Power Input

Connector Type

AC D01
AC D02
BATT D03
BATT D04

BONAB STLZ 960-4

24Vac

24‘1".?3,: T
Battery(+)

Battery(-)

Figure 5-14. Power Input Connector

* For more details of PW1 and PW2, please refer to “2. 1. Inputs and Outputs™.



5.1.7. Communications

BKA101-N1 has four ports for communication.

PORT1
Connector Type DB9P MALE

Positions User Interface Panel

Purposes Interface Software
Cable CC201

Table 5-1. Portl

Pin | Signal | Description

N/C No Connection
N/C No Connection

| N/C | No Connection

2 RXD | Receive Data

3 TXD | Transmut Data

4 N/C | No Connection

5 GND | Ground

6 N/C | No Connection

7 N/C | No Connection Figure 5-15. PORTI
8

9

Communication Cable — CC201

BKA101-N1 to DCE 9 Wire Cables

Figure 5-16. Cable CC201



PORT2

Connector Type
Positions

Purposes
Cable

Table 5-2. Port2

DB9P MALE
Side Panel
DNP

CC202, CC203

Pin | Signal | Description
1 DCD | Data Carrier Detect
2 RXD | Receive Data(IN)
3 TXD | Transmit Data(OUT)
1 DTR | Data Terminal Ready(OUT)
5 GND | Ground
6 DSR | Data Set Ready(IN)
7 RTS | Request To Send(OUT)
8 CTS | Clear To Send(IN)
9 N/C | No Connection

Communication Cable — CC202

BKA101-NI to DCE 9 Wire Cables

Figure 5-18. Cable CC202

Figure 5-17. PORT2

Communication Cable — CC203

BKA101-N1 to DCE 9 Wire Cables

Figure 5-19. Cable CC203



PORT3
Connector Type BONAB STLZ 950-10
Positions Side Panel
Purposes DNP 3.0, MODBUS™ and IEC60870-5-101

Table 5-3. Port3

RS485 Pin | Description PORT3
] P HS485 R3232
P N SG ON 485 |
2 N
3 SG(Cable Shield) s o 0 0
4 485 ON
3 485 ON Figure 5-20. PORT3
* RS232 Pin is the same as port2

1) PORT3 provides RS-485 communication and uses Digital power and insulated power of
CPU Part for surge protection. Each terminal 1s Anti-Over-voltage.

2) To minimize the noise of communication line, Terminal Resistor is used in the both ends of
the line and Twisted Shied Cable is advisable for connecting cable.

3) In order to use RS-485, the Pinl and Pin2 of RS485 Port should be connected.

Wiring Diagram

Figure 5-21. RS485 Wiring diagram



PORT4(Option)
Connector Type RJ45, IOBASE-T/100BASE-T
Positions Side Panel
Purposes DNP 3.0, MODBUS™ and [EC60870-5-104

Table 5-4. Portd

: . 10Base-T Signal
S et b 100Base-TX Signal
1 White/Green Transmit+ PORT4 h
2 Green Transmit-
ETHERNET
3 White/Orange Receive+
4 Blue Unused
5 White/Blue Unused .
6 Orange Receive- A
T Whltﬁb‘rBIDW UnuSEd ngﬂre 5_22'
8 Brown Unused

1) PORT4 is RS-45 and consists of 8 pins. The composition is same as ‘Table 5-4. Portd’.

2) PORT 4 provides 10 BASE-T /100 BASE-T ethernet and 100M LED (Top) and LINK/ACT
LED (Bottom) are in the top of both sides. 100M LED shows data transfer rate and
LINK/ACT LED shows cable connection and communication status. Refer to *Table 5-5. LED

Description” for more details.

Table 5-5. LED Description

LED Status Description
Green 100Mbps Data rate
100M
OFF 10Mbps Data rate
Flash Data transmitting or receiving
LINK/ACT Green LAN connection 1s O.K
OFF LAN connection is not established




6. LCD DISPLAY

* 20 x 4 Character Display(LCD or VFD : Vacuum Fluorescent Display).

*  All menus are arranged in rotation Algorithm.

6.1. Menu Structure Tree



[GLOBAL SETTING] [CONTROL SETUF] 1[m g‘-‘-ﬁ DATA)
1.CONTROL SETUP 1.BASSCODE .

| 2.5ysTEM SETUP 2.CLOCK i-‘:!::-n;';:t
3.COMM SETUP | 3.EVENT RECORDER - 5¥ ,
4.SELECT SETEANE 4 .OTHERS 4.Diagnostic Event
5. MONTTORING 5.CLEAR SAVED DATA 5.F-Q Event

SETT 6.FACTORY DEBUG 6.Switching Event
ToSAVE e 7.TIME SET* 7.Set Change Event
. 8.Load Profile

9.Max Demand

10 .Energy

11l .0Oparate Counter
12 .P-Q Counter
13.All Countars

14 .Comm’ Ewvent Buf.

[SYSTEM SETUP]
1.PRIMARY CT
2 .PRIMARY VT-31
3, PRIMARY VT-52

15.Contact Wear.

6.0UTFUT FULSE TIME
[INITIAL LOGO]) 16.ALL Saved Data

MULTI-FUNC CONTROL 8.POWER QUALITY
9.USER LOGIC TIMER
—- BEALD1-N1
10.SET GROUF CHANGE [FROTOCOL SETUF]
ENTEC E&E CO, V2.00 11.USER SET FUNC 1.DHF1
2.DNP2
[CoMM’ SETUR] 3.IECE0870-5-101
1. PFROTOCOL SETUFP 4.IEC&08T70~-5-104
Ia :00000 O0.0f 0.0 2.PORT SETUP 5. MODBEDS
= T —
Ib 00000 O0.0f 0.0 3.DIALUP MODEM-1
Iz :00000 0.0f 0.0 4 .DIALUFP MODEM-2 [FORT SETUF]
5 .EVENT&RETC 1.PORT2-R5232
Irg: 00000
- 2. PORT3-232/485
|| Primary: BANE1
SYSTEM STATUS Altarnate: BANK3 [DIALUP MODEM-1]
CONTROL [ BORMAL] {BANK]-BANKE) i 1.CALLING STRING
ACTIV BANE [F-BANK1l] [MONITORING] 2 .CALLING NUMBER
BREAEKER [ OPEN] 1.TRIP COUNT LIMIT :.IHI’I:LI.; fmm:a
= 2.CONTACT WEAR SET :
m} ~ [DIALUP MODEM-2]
[LOGP FUNCTION:OFF] \ | SETTING VALUE SAVE 1.CALLING STRING
LOOF FUNCTION [SETBANE SETTINGS] Fress ENTER key save 2.CALLING WUMEER
FIM [OFF) 1.PRTMARYSET BANK e ——— 3,.INITIAL STRING
BCNT [===] PCNT [-==] g;mmr BANE [PRIMARYSET BANK] 4 .CONMMECT PARAM
¥ BARNE . |
8T8 [RST] 1.BASIC FUHCTION

— 2 .DEMAND FUNCTION LERETE Mo

1.FI PICKUFP CURRENT

[LOGF FUNCTION: SECTTOMALTZER] STATUS .UNDER VOL1 FUNC'
. ) N * 2.FI SETTING TIME

LOOPF FUHCTION 1.DIGITAL INPUTS 4 .UNDER VOL2 FUNC'

; 3.FI INRUSH TIME
FUN [SEC) 2.DIGITAL QUTEUTS — 5.OVER VOLL FUNC 4 ' VOLTAGE (47)
SCHNT [ 2] BCNT [ 0] 3.CLOCK B Jeoacy meira gyl Eramrmmmcz
5.FUNCTION STATUS SRLECT
6.USERSET FUNCTION MLEOLL MK SI0NN 7.H-OPER TD
LLEER ST e) : 9.LIVE LOAD BLOCK
#*

LOOE FUNCTION [METERING] .SAVE SETTING | | SETTING VALUE SAVE
FUM [TIE] 5TS [ml 1. CURRENT T —— Prass ENTER h]f = AVe
m ["'] PC'H'I.' ["'] 2.-me [Mm’r m]
sVl [L.V] sv2 [L.V] 1.BASIC FUNCTION [BASIC FUNCTION]

- y, 2.DEMAND FUNCTION 1.FI FICKUF CURRENT
il 3. UNDER VOL1 FUMc' 2.FI SETTING TIME
4.UNDER VOLZ FUNC' 3.F1 INRUSH TIME
5.OVER VOL1 FUNC' 4.NEQ' VOLTAGE(47)
i . SYNCHROCHEC
FUN || 6.OVER VOL2 FUNC 5.8 K
moc 77580 FUNC' T MO D
[MATH MEND) :.;mzﬂ LOAD PICKUP
1.GLOBAL SETTING  SAVE smmxm“nm SETTING VALUE SAVE
2 .SETBANK SETTING 1.COUNTERS " — Press ENTER key save
3.8TATUS — 2.POWER QUALITY
4 .METERING 3.CONTACT WEAR [EDITSET BANK] [BASIC FUNCTION]
5 .MAINTENMANCE 4.CO0MM COUNT 1.BASIC FURCTION 1.FI PICEUF CURRENT
6.EVENT RECORDER 2.DRAMD FNCTICN 2.F1 SETTING TIME
[EVENT RECORDER] — 2.UNDER VOL1 FUNC 3.FI INRUSH TIME
1.FAULT EVENT 4.UNDER VOLZ FUNC' 4.MEQ' VOLTAGE (47)
2.CYCLE EVENT 5.0OVER VOL1 FUNC' 5. SYNCHROCHECK
3.SYSTEM EVENT 6.0OVER VOLZ FUNC' 6.FI TYFE SELECT
— 4.DIAGNOSTIC EVENT 7.FREQ FUNC' 7.M-OPER TD
5.P-Q EVENT §.COLD LOAD PICKUP
€.SWITCHING EVENT 9.LIVE LOAD BLOCK | SETTING VALUE SAVE
T.8ET EVENT % SAVE SETTING Press ENTER key save
8.LOAD FROFILE

Figure 6-1. Menu Structure Tree (  BKAI0I-N1 Type)



6.2. Initial Logo

Display the main information of BKA101-N1

* INITIAL LOGO appears after powering on Control and initializing System.
* Please press the [ENT] key to select an INITIAL LOGO.

Table 6-1. Initial Logo(1/2)

INITIAL LOGO

MULTI-FUNC CONTROL
BKA101-NI

BEKA E&LE CO. V2.00

System Name : MULTI-FUNC CONTROL BKAIOI-NI
Manufacturer : BORNA KELID Electric & Electronic Co. Ltd

Control Firmware Version : 2.00

Ia : OA 0.0/ 0.0 Display the main information of system.
Ib : On 0.0/ 0.0
Ie : 0OA 0.0/ 0.0 Ia,Ib,Ic :Each phase current value is displayed of SIDE PANEL(A.B,C)[A].
s SR EARCI AT Each phase voltage is displaved of SIDE PANEL (A, B,C/E.S,T).
Irg : Display Residual Ground of Input current at Current Inputs(IA, 1B, I1C) of SIDE
PANEL,
SYSTEM STATUS Display the main information of system.
aorry BaNk [p.omxs] | | CONTROL: Displays Warning an error occurs in BKA101-N1 land the error
BREARER L omM information is stored in “DIAGNOSTIC EVENT™.
ACTIVE BANK : Select the Active Set BANK.
BANK 1 ~ BANK 6
BREAKER : Display the current status of breaker.
*  CLOSE : Displays Circuit Breaker is closed.
*  OPEN : Displays Circuit Breaker is opened.
*  TROUBLE : It is displayed in case of Contact information 1s incorrect or cable
connection is not completed.
Type Select = OFF FUN : Set for Sectionalizer function(OFF /SEC / TIE)
LOCP FUNCTIONM SCNT : Display the set operate counter( | ~ 4)
:ET :0!:‘% PCNT[ 0] PCNT : Display the present operate counter({0 ~ 4)
STS [RST] STS :

*  RUN : In the Operating of Sectionalizer Function
*  RST: Reset status
*  O.L: Open Lockout Status




Table 6-1. Initial Logo(1/2)

INITIAL LOGO

Type Select = SEC

LOOP FUNCTION
FUN [SEC]
SCNT[ 2]
STS [RST]

PCNT[ 0]

FUN : Set for Sectionalizer function(OFF /SEC / TIE)
SCNT : Display the set operate counter(l ~ 4)

PCNT : Display the present operate counter(0 ~ 4)
STS:

*  RUN : In the Operating of Sectionalizer Function
*  RST: Reset status

*  (O.L:Open Lockout Status

Type Select = TIE

LOOF FUNCTION

FUN [TIE] STS [RST]
SCNT[ 2] PCHT[ 0]
SVl [L.V] SV2 [L.V]

FUN : Set for Tie function(OFF /SEC / TIE)
STS:

&  RUN: In the Operating of Tie Function

* RST: Reset status

*  (OPN : After Open order

* (LS : After Close order

SCNT : Display the set operate counter( ] — 4)
PCNT : Display the present operate counter(0 ~ 4)
SV1, 8V2 : Display the status of Source Voltage 1, 2
* L.V :Live Line Voltage

*  D.V: Dead Line Voltage




6.3. Main Menu

Move from Initial screen to [MAIN MENU| when you press [FUN/ESC]

Table 6-2. Main Menu

INITIAL LOGO \ MAIN

MENU

[MAIN MENU]
.GLOBAL SETTING
.SETBANK SETTING
. 3TATUS
.METERING
-MATHNTENANCE
.EVENT RECORDER

ool W R

1.GLOBAL SETTING
Insert User System information (Hardware, Communication) to get

correct information and check saved information.

2.SETBANK SETTING
Among 6 BANKs, change or check a selected BANK information from
“GLOBAL SETTING” menu.

3.STATUS
Display the operation status of Digital Input/Output, Current Time and
Control Type.

4. METERING
Display the measured value of Current, Voltage, Frequency, Power,
Energy, Demand, System, Harmonics(option) and Unbalance(option).

5.MAINTENANCE

Display the numbers of System Restart and Operation and fault counts
as well as the time and times of outage and sag, swell or unbalance

event.,

6.EVENT RECORDER
Display and manage Operation status of System and History.




6.4. Global Setting

Global Setting Menu consists of 5 sub-menus.

[GLOBAL SETTING]
.CONTROL SETUD
.BYSTEM SETUP
.COMM' SETUP
.SELECT SETBANK
.MONITORING
.SAVE SETTING

*n s WK =

6.4.1. Control Setup

Control Setup Menu consists of 7 sub-menus.

1. Passcode

Table 6-3. Passcode Setting

[CONTROL SETUP]
. PASSCODE
. CLOCK
.EVENT RECORDER
.OTHERS
.CLEAR SAVED DATA
.FACTORY DEBUG
. TIME SET

=1 @ e W R

MAIN MANU \ GLOBAL SETTING \ CONTROL SETUP \ PASSCODE

(1)

ENTER PASSCODE
0000

ENTER PASSCODE
INVALID

(3)

[PASSCODE]
ENTER NEW PASSCODE
1234
FRESS <ENT> TO SAVE

@)

[PASSCODE]
ENTER PASSCODE
1234
PASSCODE SAVED: 1234

Change the User Password to save changed value.
1) Type current Passcode. If Passcode is correct screen (3) appears.

2) If invalid Passcode was typed, screen (2) appears and then screen
(1) appears again. (Manufacturer presets Passcode of 0000).

3) If Passcode is correct, type a new Passcode and press [ENT] key.
Confirmation message appears as “PRESS <ENT>TO SAVE”.

4) Press [ENT] key to save changed Passcode.

Passcode has range of 0000 ~ 9999 Use [ A ][ ¥ ] [ENT] key to choose

a number.




2. Clock
Table 6-4. Clock Setting

MAIN MANU\ GLOBAL SETTING \ CONTROL SETUP\ CLOCK

[CURRENT TIME] Set the current Date and Time.
2011/07/05 20:02:38
<SETTING TIME>
2011/07/05 20:05:15

1) Press [ENT] to select and change settings.

SET TIME SAVE 2) Use [A][V¥] Keys to change a number and press [ENT] Key to
2011/07/05 20:02:38
move to next.
SAVE <ENTER>

3) Press [ENT] Key to save after changing all values.

SAVE TIME
SUCCESS!

3. Event Recorder
Event Recorder Menu consists of 4 sub-items.

[EVENT RECORDER]

Cycle Event: oM
Len’ of Pre T: 8
Load Profile: oM

L.P save time{(m) :15

1) Cycle Event

Range OFF, ON
Default ON

Step ~
B Cycle waveform record function can be set ON/OFF by user.

2) Len’of Pre T
Range 0~ 14 cycle

Default 8
Step |

B This Menu is to save waveform in Cycle Event.

User sets the length of pre-trigger before Trigger.
B Ex) If set “4”, it saves the waveforms 4 cycles before Trigger and 11 cycles after

Trigger.



3) Load Profile
Range OFF, ON
Default ON

Step ~
B Select whether or not to save LOAD PROFILE(Average load current during set time).

4) L.P save time(m)

Range 5,10, 15,20, 30, 60 mimnute
Default 15
Step ~
B Set an interval time of storing LOAD PROFILE.

4. Others
Others Menu consists of 7 sub-items.
[OTHERS]

Panel sleep(m): 5
Demand Method: THM
Demand Time (m) : 5
Switch Count: 0
Time DISP' Type:¥YMD
BT Time(day): OFF
#5V LED TYPE: Open-V

1) Panel sleep(m)

Range 0(OFF), 1 ~ 100minute

Default 5
Step |

B Display “PANEL SLEEP” if there 1s no key input during set time, LCD backlight is
off and Initial Logo displays.
B “PANEL SLEEP” is discharged when you press [ENT] Key.

2) Demand Method
Range THM, ROL
Default THM
Step ~
B Setting for Demand calculation method.
— THM : Calculated by Thermal Exponential demand.
— ROL : Calculated Rolling demand.




3)

4)

3)

6)

7)

Demand Time(m)

Range 5, 10, 15, 20, 30, 60 minute
Default 5
Step ~
B Setting an interval time of Demand Calculation.

B Enter the time required for a steady state current to indicate 90% of the actual value
in case of thermal mode.

Switch Count

Range 0~ 65535
Default 0
Step |
B Set OPERATE Counter initial value in “MAIN MENU | MAINTENANCE
| COUNTERS”™.
B Afier setting, Counter shall be reset in “GLOBAL SETTING | CONTROL SETUP
| CLEAR SAVED DATA | Counter”.

Time Disp’ Type
Range YMD, MDY
Default YMD
Step ~
B [t s to set Date Display for all related Menus.
B [n case of setting “YMD?, it displays in turn Year / Month / Date and in “MDY™ type,
it displays in turn Month / Date / Year.

BT Time(day)

Range OFF,1~7day
Default OFF

Step |
B Select the period for automatically checking the battery status.

SVLED TYPE
Range Open-V , Line-V
Default Open-V
Step ~
B This setting 1s related to the SV1,5V2 lamp n panel.

B Open-V : Lamp turns on when phase loss.
B Line-V : Lamp turns on 1if the load side voltage is to be alive.



5. Clear Saved Data

Table 6-5. Clear Saved Data Setting

MAIN MANU\ GLOBAL SETTING \ CONTROL SETUP \ CLEAR SAVED DATA

[CLEAR SAVED DATA]
.Fault Event
.Cycle Event
.8ystem Event
.Diagnostic Event
.P=-Q Event
.8witching Event
.S8et Change Event
.Load Profile
.Max Demand
10.Enerqgy
1ll.0perate Counter
12.P-Q Counter
13.Al1l1 Counter
14.Comm’ Event Buf.
15.*Contact wear.
16.ALL Saved Data

W om =l s W b

[CLEAR EVENT]
EVENT CLEAR SUCCESS

[CLEAR EVENT]
1! WAIT !'!

[CLEAR EVENT]
EVENT CLEAR SUCCESS

Clear Saved Data

Select item for clearing and then press [ENT] button.
If procedure of clearing is completed, the message, “EVENT CLEAR
SUCCESS” 1s shown.

* Fault Event

* (Cycle Event

* System Event

* Diagnostic Event

* P-QQ Event

* Switching Event

* Set Change Event

* Load Profile

* Max Demand

* Energy

* Operate Counter

* P-Q Counter

* All Counter

* Comm’ Event Buf.

* Contact wear.

* ALL Saved Data

Clear All Saved Data

Select “16.All Saved Data” for clearing all saved events.

Select this item and then press [ENT] button, the message,

“I! WAIT !!” 1s shown.

If procedure of clearing is completed, the message, “EVENT CLEAR
SUCCESS™” 1s shown.

/\ NOTE : It is recommended to have Backup data because Cleared
(Deleted) data can’t be recovered.




6. Factory Debug
Menu for manufacturer’s managing purpose.

7. TIME SET
TIME SET Menu consists of 3 sub-items.

[TIME SET]
GMT Sign: =
GMT Hour:
GMT Min: 4]

(=]

1) GMT Sign
Range +,-
Default +
Step ~
B Set GMT time and the local time off-set direction. Local time is faster than GMT

time, select ‘“+’, otherwise, select *-’.

2) GMT Hour
Range 0~ 23 hours

Default |
Step 0

B Set the hour difference between local time and GMT.

3) GMT Min
Range 0~ 59 min
Default 1

Step 0
B Set the minute difference between local time and GMT.

/\ NOTE
1Iran Local time is +3:30 hour faster than UTC time, set it as follows (+3:30):
Sing : +, Hour : 3, Min : 30




/\ NOTE

If the setting values associated with GMT are set up incorrectly, the problems can be happened

as follows.

= If the "Reference Time Type" is set to be GMT, the time of the internal clock in

BKA101-N1 can be changed incorrectly at time synchronization.

= If the time type of the DNP communication event is set to be GMT, the time of event

transmitted is not correct.




6.4.2. System Setup

System Setup Menu consists of 11 sub-menus.

Input Hardware information of User System and it is used for Metering, FL

i

[SYSTEM SETUF]
. FRIMARY CT
. PRIMARY VT-51
.PRIMARY VT-52
. SYSTEM POWER
. INFUT DEBOUNCE
. OQUTPUT PULSE TIME
. LOOP CONTROL
. POWER QUALITY
.USER LOGIC TIMER
10.SET GROUP CHANGE
11.0USER SET FUNC

Wl o=l MmN L R

. Primary CT
This Setting group is critical for all Function Menu that have settings specified in multiples
of CT rating.
Secondary nominal current can be ordered, PHASE has 1A and 5A and GROUND has 0.05A,
1A, 5A.
When Primary CT Ratio is 1000: 1, input 1000.
When Primary CT Ratio is 600: 5, input 120.
Primary CT Menu consists of 2 sub-items.

[PRIMARY CT]
PHA CT Ratio: 1000
GND CT Ratio: 1000

1) PHA CT Ratio
Range 50~ 1200
Default 1000

Step 1
B Enter the phase Primary CT Ratio.

2) GND CT Ratio

Range 50~ 1200
Default 1000

Step |
B Enter the ground Primary CT Ratio.




2. Primary VT-S1
* To measure Source Voltage 1, set 2nd Nominal Voltage, VT Ratio.
* PRIMARY VT-S1 Menu consists of 2 sub-items.

[PRIMARY VT-51]
VT 2nd(v): 4.00
VT Ratio: 3897.1

1) VT2nd(v)
Range 1.00~350.00V
Default 4
Step 0.01

Enter Secondary Nominal Voltage(V).

B This setting 1s the voltage across the VT secondary winding when nominal voltage 1s
applied to the primary.

B Default value is 4.

2) VT Ratio

Range 10.0 ~6500.0
Default 3897.1

Step 0.1
B Enter the VT primary to secondary turns-ratio with this setting.

* Input Phase-Neutral voltage in VT 2nd(v)

* Input PT Ratio in VT Ratio
B VT 2nd(v) = User system Rated(Vg.n) / PT primary(Va.x) % PT secondary(Va.y)
B VT 2nd(v) = User system Rated(Vy.4) / PT primary(Vg.q) x PT secondary(Vy.q)

*  When you use the same system as “Table 6-6. VT Ratio Calculation”, VT 2nd(v) and VT
Ratio 1s calculated as follows;
B VT 2nd(v) = (11kV /27kV x 4V) =163
W VT Ratio = (27kV /+/3) /4 =3897.1

Table 6-6. VT Ratio Calculation

Control Voltage Transducer Ratio : 27kV E'-\/E 4V
User System Rated : V., = 11KV




Table 6-7. VT Ratios of Switch Control

Line-Line Voltage Wye connection Delta connection
(User system) VT 2nd (v) VT Ratio VT 2nd (v) VT Ratio
10KV 1.48 3897.1 4/3 =2309 3897.1
11KV 1.63 3897.1 44/.3 =2540 3897.1
15kV 222 3897.1 6/J3 =34064 3897.1
20KV 296 3897.1 2.566 3897.1
22KV 3.26 3897.1 2822 3897.1
24KV 3.56 3897.1 3.079 38971
25KV 3.70 3897.1 3.207 3897.1
27kV 4.00 3897.1 6/3 =3464 3897.1

Use of External PT by User
*  Wye connection Type

User System Rating: V. = 11kV
PT Rated: 11kV /+/3 : 1.63V, then VT 2nd(v) and VT Ratio is calculated as follows:

Ll

VT 2nd(v) : 1.63
VT Ratio: (11kV /+/3)/1.63 =3897.1

* Delta connection Type

User System Rating: Vg = 11KV
When PT Rated: 10kV: 2.82V, then VT 2nd(v) and VT Ratio are calculated as follows;

L

VT 2nd(v) : 2.82
VT Ratio: 11kV /2.82V = 3897.1

3. Primary VT-S2
* To measure Source Voltage 2, set 2nd Nominal Voltage, VT Ratio.
* The same Menu structure as “2. Primary VT -S1".



Figure 6-3. Live Voltage and Dead Voltage Logic Diagram

4. System Power
System Power Menu consists of 3 sub-items.

[SYSTEM POWER]
Frequency: 50
Phase Rotation: ABC
VT Type: WYE
Phase Combi’ : abc
Install Dir‘: 5->L

1) Frequency

Range 50, 60 Hz
Default 50

Step -~
B Select the nominal power system frequency.

B This value is used as a default to set the optimal digital sampling rate.

2) Phase Rotation

Range ABC, ACB
Default ABC

Step -~

B Select the phase rotation of the power system.




3) VT Type
Range NONE, WYE, DELTA
Default WYE
Step ~
B Enter None if line VTs are not to be used.
— NONE: VT uninstalled.
If used, external PT by user, enter the VT connection made to the system as Wye or
Delta.
= WYE: Install wye type.
= DELTA: Install type delta.

4) Phase Combination

Range abc, cab, bea, acb, bac, cba
Default abc

Step ~
W Put real phase of power system to a bushing or a terminal of a control device. As

example, if setting value is cab, it means that bushing A is connected with phase C
and bushing B is connected with phase A.

5) Install Direction

Range S->L,L-=8
Default S->L

Step ~
B Check the source side of power system when a device is installed. During operating

after the installation, only this setting i1s changed to convert a load side(SV1) to a
source side(SV2) or reversely.

In order to get details relevant to the connection, refer the following figure and table.

Line Feeding Case : Install Direction
Install Case: 1{Normal
6 51 4 3 2|1 installed)
789 10 | 11 | 12 Install Case: 2(Reverse
installed)

..... . : —  |Load
[y r 1 5 s T it B s T - Side

REIC - C IC T | : :‘: v

biiaiici iciia B IB S LI —

- b a - A IA R i 1 b 3 . —
................... —

Figure 6-4. Phase Connection



Table 6-8. Phase Connection & Display Mapping Table

Line feeding Recommend Setting Phase Mapping Result
Bushing Terminal Phase Install Direction | LCIVINDEX Display : Bushing/Controller
Combination Source V(Load V) / Current | Terminal
Case | : abe abc Source->Load Va(Vr)/la A(R)/TA
ABC Vb(Vs)/Ib B(S)1B
Ve(Viyle C(Ty1C
Case 2: cab cab Va(Vr)/la B(Sy1B
ABC Vb(Vs)/Ib C(Ty1C
Ve(Vi)le A(R)IA
Case 3: beca bca Va(Vr)/la C(T)y1C
ABC Vb(Vs)/Ib A(R)/TA
Ve(Vi)le B(S)/1B
Case 4 : ach ach Va(Vr)/la A(R)/IA
ABC Vb(Vs)/Ib C(Ty1C
Ve(Viyle B(5)/1B
Case 5: bac bac Va(Vr)/la B(S)1B
ABC Vb(Vs)/Ib A(R)IA
Ve(Vi)le C(TYIC
Case 6 : cha cha Va(Vr)/la C(T)IC
ABC Vb(Vs)/Ib B(S)1B
Ve(Vi)le A(R)/IA
Case 7: abe abc Load->Source Va(Vr)/la R{A)IA
RST Vb(Vs)/lb S(BYIB
Ve(Vi)le T(C)1C
Case 8 : cab cab Va(Vr)/la S(BYIB
RST Vb(Vs)/Tb T(C)YIC
Ve(Vi)le R(A)/IA
Case 9: bea bea Va(Vr)/Ta T(C)y1C
RST Vb(Vs)/b R(A)/IA
Ve(Vit)le S(B)1B
Case 10: | acb acb Va(Vr)/la R{A)/TA
RST Vb(Vs)/1b T(C)I1C
Ve(Viic S(B)/IB
Case 11 : | bac bac Va(Vr)/la S(By1B
RST Vb(Vs)/Ib R(A)/IA
Ve(Vi)le T(C)1C
Case 12: | cbha cha Va(Vr)/la T(CyI1C
RST Vb(Vs)/lb S(BYI1B
Ve(Vt)le R{A)/TA




5. Input Debounce
Input Debounce consists of 8 sub-items.

[INPUTS DEBOUNCE]
Input 1: 0.02
Input 2: 0.02
Input 3: 0.02
Input 4: 0.02
Input 5: 0.02
Input 6: 0.02
Input 7: 0.02
Input 8: 0.02
1) Input 1

Range 0.01 ~9.99 sec

Default 0.02

Step 0.01

B Enter debounce time to prevent chattering in Input 1.

2) Input 2 ~ Input 8 : the same as Input 1 above.

6. Output Pulse Time
Output Pulse Time Menu consists of 6 sub-items.

[QUTPUT PULSE TIME]
Cutput 1: 2.00
Output 2: 2.00
Cutput 3: 2.00
Cutput 4: 2.00
Cutput 5: 0.02
Output 6: 0.02

1) Output |
Range 0.00(BUFF), 0.01 ~99.99 sec
Default 2
Step 0.01

Set the Maximum operation time of Relay Output and, output during set time.

When you set 0.05, output for 50ms.
B Default time is 2sec, but in order to control AS, Load Break Switch, the operation
time is different. Please check “Appendix A. Menu Description & Default Setting”.

2) Output 2 ~ Output 6 : the same as Output | above.



7. Loop Control
The purpose of using Loop Control is to keep the normal operation by isolating Fault Area as to

cooperate with Recloser or C/B when a fault has occurred.

* Auto Sectionalizer(AS)

AS trips due to Fault current and Line Voltage.
When a fault has occurred in the load side of AS, C/B trips and High Voltage line
becomes Dead line Voltage(DV). Due to the number of Count, AS trips(is opened).

* Tie point Switch(TS)

TS 1s located at Open point and 1s used for bi-directional(reversed line direction)
operation.

TS 1s operated due to Line Voltage.

Either Source side or Load side of TS, becomes Dead line Voltage(DV), TS operates(is
closed) depending upon the number of count.

When the source side and Load side become Dead line Voltage(DV), TS is automatically
opened.

TS must be cooperated with BORNA KELID ALBORZ Sectionalizing Recloser.

To prevent further fault, TS shall be operated after BORNA KELID ALBORZ
Sectionalizing Recloser trips and disconnects a fault area.

BORNA Sectionalizing Recloser 1s automatically opened when Source side and Load side
become Dead line Voltage(DV) and it has the automatic closing function called Looping
control function When High Voltage line becomes Live line Voltage(LV).



Loop Control consists of 11 sub-items.

[LOOP CONTROL]
Type Select: OFF
Sec Oper’ Cnt: 2
Sec RS Delay: 10.00
Sec OP Delay: 0.00
Tie VRS: V1
Tie Oper’ Cnt: 2
Tie RS Delay: 10.00
Tie CL Delay: 30.00

Tie OP Delay: 2.00
Tie DV1 Dly: 1.00
| Tie DV2 Dly: 1.00
1) Type Select
Range OFF, SEC, TIE
Default OFF
Step ~
B OFF : Loop control off.
B SEC : Select for Auto Sectionalizer.
B TIE : Select for Tie point Switch.

2) Sec Oper’ Cnt

Range 1~4

Default 2

Step 1
B Sec Oper’ Cnt (Sectionalizer operate counter) : Setting menu for Auto Sectionalizer.
B After sensing a fault current, High Voltage line becomes Dead line Voltage(DV), 1 1s

counted and sense another fault, the count accumulate as 2.

B When the count reaches a set value, “Sec OP Delay” Timer is operated.
B When the count is over the set value, “Sec OP Delay” Timer is reset and not operated.
B Counter 1s reset by “Sec RS Delay” Timer or by manual closing.

3) Sec RS Delay

Range 0.00 ~ 300.00 sec

Default 10.00

Step 0.01
B Sec RS Delay (Sectionalizer reset time delay) : Setting menu for Auto Sectionalizer.
B [t is the Timer to reset a count value in “Sec Oper’ Cnt”.
B When Auto Sectionalizer is closed, if Source side or Load side becomes Live

Voltage (LV), Timer reset “Sec Oper’ Cnt”.



4) Sec OP Delay

Range 0.00 ~ 300.00 sec
Default 0.00
Step 0.01

B Sec OP Delay (Sectionalizer open time delay) : Setting menu for Auto Sectionalizer.

B The timer is operated by “Sec Oper’ Cnt”, and after a set time, Auto Sectionalizer is
opened.

B The timer is reset if High Voltage Line becomes LV during counting Time, and it is

also reset when the counter i1s over “Sec Oper’ Cnt” set value.

Figure 6-5. Sectionalizer Logic Diagram




Figure 6-6. Sectionalizer Algorithm




5) Tie VRS

Range
Default
Step

SV1,SV2,5V1&SV2
SVI

B Tie VRS (Tie Point Switch Voltage Response Side) : Setting menu for Tie Point

Switch.

“Tie Oper’ Cnt” is operated due to Dead line voltage in selected direction.

|

B SVI: It 1s operated depending upon Source voltagel.
B SV2: It is operated depending upon Source voltage2.
B SVI&SV2: Itis operated depending upon SVI&SV2,

6) Tie Oper’ Cnt

Range | ~4
Default 2
Step 1
B Tie Oper’ Cnt (Tie operate counter) : Setting menu for Tie Point Switch.
B Source and Load side are Live Voltage status. When one of the sides becomes Dead
line Voltage, it counts 1, and it repeats once again, it accumulates the count for 2.
B The voltage that Selected side in “Tie VRS”, shall be Dead line Voltage and the other
line shall be Live line Voltage.
B The counter reaches a set value, “Tie CL Delay” Timer is operated.
®  The counter is over the set value, “Tie CL Delay” Timer is reset and not operated.
B  The counter is reset by “Tie RS Delay™ Timer or manual trip.
B Dead line Voltage can be determined after “Tie DVI Dly, Tie DV2 Dly” Timer is

finished.

7) Tie RS Delay

Range
Default
Step

0.00 ~ 300.00 sec
10.00
0.01

Tie RS Delay (Tie reset time delay) : Setting menu for Tie Point Switch.

It 1s the timer to reset a count value in “Tie Oper’ Cnt”.

Timer is operated when Source side and Load side are all Live line Voltage with Tie
Point Switch opened, and it reset “Tie Oper’ Cnt”.



8) Tie CL Delay

Range 0.00 ~ 300.00 sec
Default 30.00
Step 0.01

B Tie CL Delay (Tie close time delay) : Setting menu for Tie Point Switch.,

B The timer is operated due to “Tie Oper’ Cnt”, and after a set time, Tie Point Switch is
closed.

B During the counting, if Source and Load side become Live line Voltage or Dead line
Voltage, the timer is reset. And when the counter is over a set value of “Sec Oper’
Cnt”, the timer is reset.

B DV is determined after “Tie DVI DIy, Tie DV2 Dly” Timer is finished.

9) Tie OP Delay

Range
Default
Step

0.00 ~ 300.00 sec
2.00
0.01

Tie OP Delay (Tie open time delay) : Setting menu for Tie Point Switch.

The timer 1s operated when Source and Load sides become Dead line Voltage, and
after a set time, Tie Point Switch is opened.

DV is determined after “Tie DVI Dly, Tie DV2 DIy” Timer is finished.

10) Tie DV1 Dly

Range 0.00 ~ 300.00 sec
Default 1.00
Step 0.01
B Tie DVI Dly (Tie dead voltage 1 delay) : Setting menu for Tie Point Switch.

Source Voltage 1 becomes Dead Voltage, after a set time, it is figured as Tie Dead
Voltage.
Dead Voltage: Lower than the setting value of DVMax-1P(xVT) at NEQ" Voltage(47)
function.

Live Voltage: Higher than the setting value of LVMin-1P(xVT) at NEQ" Voltage (47)
function.



11) Tie DV2 Dly

Range 0.00 ~ 300.00 sec
Default 1.00
Step 0.01

B Tie DV2 Dly (Tie dead voltage 2 delay).

B Source Voltage 2 becomes Dead voltage, after a set time, it is figured as Tie Dead
Voltage.

B Dead Voltage: Smaller than the setting value of DVMax-1P(xVT) at NEQ’
Voltage(47) function.

B Live Voltage: Higher than the setting value of LVMin-1P(xVT) at NEQ’ Voltage (47)
function.

Figure 6-7. Tie Logic Diagram



Figure 6-8. Tie Algorithm




8. Power Quality
Power Quality consists of 8 sub-items.

[POWER QUALITY]
£=0 Fune: ENAELE
8=-0 Duration: 20
S5AG Func: DISABLE
SAG Pickup: 0.80
SAG Duration: 5
SWL Func: DISABLE
SWL Pickup: 1.20
SWL Duration: 20
UBI Func: DISABLE
UBI Pickup: 30
UBI Duration: 4.0
UBI Limit: 10
UBV Func: DISABLE
UBV Pickup: 30
UBV Duration: 4.0

1) S-O Func

Range DISABLE, ENABLE
Default DISABLE

Step -~
B Select the supply outage function.

— DISABLE: Supply Outage function inactive.
- ENABLE: Supply Outage function active.

2) S-O Duration
Range 5-600 sec

Default 20
Step |

B Supply Outage Duration.
B The timer is operated when outage detected on Source or Load side.
B Duration is determined after Supply Outage finished.

3) Sag Func
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Select the sag function.
-~ DISABLE: Sag function inactive.
- ENABLE: Sag function active.




4) Sag Pickup

Range 0.30 ~ 0.95 X VT(secondary nominal voltage)
Default 0.80
Step 0.01

B Set a detect level of Voltage sag(low voltage) for Power Quality.
B Detect level is set by multiplying a set value in here to source side rated voltage.

5) Sag Duration

Range 1-60 cycle

Default 5
Step |

B Set a detect time for voltage sag(voltage low).

6) Swell Func
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Select the swell function.
= DISABLE: Swell function inactive.
- ENABLE: Swell function active.

7) Swell Pickup

Range 1.05~ 1.25 % VT(secondary nominal voltage)
Default 1.20

Step 0.01

B Set a detect level of Voltage swell(high voltage) for Power Quality.
B Detect level is set by multiplying a set value in here to source side rated voltage.

8) Swell Duration

Range 1-60 cycle

Default 5
Step |

B Set a detect time for voltage swell(voltage high).

9) UBI Func

Range DISABLE, ENABLE
Default DISABLE

Step ~




B Select the current unbalance function.
- DISABLE: Current unbalance function inactive.
- ENABLE: Current unbalance function active.

10) UBI Pickup
Range 1~ 100%
Default 30

Step |
B Set a detect level of current unbalance for Power Quality.

B Current unbalance is calculated by following formula.

- Ul =‘;—2><IGU
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11) UBI Duration
Range 0.1 ~60.0 sec
Default 4.0

Step 0.1
B Set a detect time of current unbalance.

12) UBI Limit
Range 0~ 630A
Default 10

Step |
B Set the minimum current value to detect the current unbalance element. If load

current 1s smaller this level, then current unbalance status point does not maked.

13) UBV Func
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Select the voltage unbalance funetion.
- DISABLE: Voltage unbalance function inactive.
— ENABLE: Voltage unbalance function active.




14) UBV Pickup

Range 1~ 100%

Default 30
Step 1

B Set a detect level of voltage unbalance for Power Quality.
B Voltage unbalance is calculated by following formula.

- Uy, :Exlﬂ{]
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9. User Logic Timer
It has 8 Timers and they are used in Programmable Logic.
Timer Operation do delay operation during PU set time. And it 1s finished afier DO delay time.

[USER LOGIC TIMER]
UTimerl-PU: 1.00
UTimarl-DO: 1.00
UTimerZ2-P0: 1.00
UTimer2-DO: 1.00
UTimer8=PU: 0.90
UTimer8=-DO: 0.01

1) UTimerl-PU

Range 0.01 ~600.00 sec
Default 1.00

Step 0.01

B Timer has input signal, set delay time for Pickup.

2) UTimerl-DO
Range 0.01 ~600.00 sec
Default 1.00

Step 0.01

B Setting a delay time from input signal disappearing till Dropout.

3) UTimer2-PU ~ UTimer8-PU
B The same Menu as UTimer]-PU function.

4) UTimer2-DO ~ UTimer8-DO
B The same Menu as UTimerl-DO function.



10. SET GROUP CHANGE

Sometimes, Switch can be installed reversely against Power Flow(supply). In this case, it is

necessary to change Protection setting. BKA 101-N1 has two option to help in this situation.
BKAI10I-NI has two options Primary Setting and Alternate Setting. And these settings can be

selected automatically by “SET GROUP CHANGE" function.

[SET GROUP CHANGE]
Function: ENABLE
Time interval: 10

1) Function
Range DISABLE, ENABLE
Default DISABLE

Step ~
B Set whether to use Setting Group Change.

2) Time interval

Range 10 ~180 sec

Default 30
Step s

B [f power flow 1s changed for this set time, setting group is changed.

Applying rules
*  This function is operated when Power line system 1s in normal condition. During fault
detecting (Pickup status) or in fault condition, it does not work.
*  This function shall be operated when 3 phase voltages are more than 50% of rated and
at least 1 phase has more than 10% of rated current.



11. USER SET FUNCTION

BKA101-N1 has PLC(Programmable Logic Control) for user. PLC can select the 12 function
that a user needs in Interface sofiware. In this menu, set whether to use the function
(EUSF1~EUSF12) .

[USER SET FUNCTION]
EUSF1l : DISABLE

EUSF12: DISABLE

1) EUSFI1~12
Range DISABLE, ENABLE
Default DISABLE

Step ~
B Set whether to use User SET Function.

Each User Function has a inherent logic (EUSF1-12) from PLC, User can set the function .
ex) If User wants Hot Line Tag Enable/Disable by the User Set Function 1(EUSF1), Hot Line
Tag logic (EHLTAG) is the same as EUSF1 from USER PLC.
—= EUSF1 = EHLTAG
If user wants to use User Set Function2,
- EUSF2 = EHLTAG
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Figure 6-9.User set Function logic diagram



6.4.3. Comm’ Setup

BKA101-N1 has four ports for communication.

The BKA101-N1 has the front panel RS232 port, the side panel RS232 port, the side panel
RS485 port(or RS232 port) and the side panel Ethernet port.

Communication port settings are available as follows in “Table 6-9. Communication Ports
setting of BKAIOI-N1 "

Table 6-9. Communication Ports setting of BKA101-N1

Data | Stop
Port Type Speed Parity bit Location
bit | bit
PORTI |RS-232 57600 bps No parity 8 | | User Interface Front Panel
PORT2 |RS-232 1200 - 19200 bps No parity 8 | | User Interface Side Panel
PORT3 |RS485 or RS232 1200 - 19200 bps Mo parity 8 1 | User Interface Side Panel
PORT4 |RJ45 I0BASE-T/100BASE-T User Interface Side Panel

PORT1(RS232)
A port to interface with Interface Software.

PORT2(RS232) - Option

The Port2 is a port for a serial communication for MODBUS, DNP3.0 or IEC60870-5-101
protocol. A user can select the protocol and configure the Port2 for the selected protocol by
changing baud rate and/or other settings for the Port2.

PORT3(RS485 or RS232) - Option

The Port3 is a port for a serial communication for MODBUS, DNP3.0 or IEC60870-5-101

protocol. A user can select the protocol and configure the Port3 for the selected protocol by

changing baud rate and/or other settings for the Port3.

The Port3 type of BKAIOI-NI is a fixed RS485 port. However, the Port3 type of
BKA101-N1 can be selected as RS485 or RS232 by a user. In order to use RS485 port for

BKA101-N1, the Pinl and Pin2 of RS485 should be connected.

PORT4(RJ-45) — Option

The Port4 1s an Ethernet port for TCP/IP communication (10 BASE-T /100 BASE-T speed) for
Modbus, IEC60870-5-104 or DNP3.0 Protocol. A user can select the protocol and configure the
Port4 for the selected protocol by changing its settings.

AN NOTE: If a setting related with communication is changed and then saved, the changed
setting 1s applied after rebooting.




[COMM*' SETUP]
. PROTOCOL SETUP
. PORT SETUP
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1. Protocol Setup
Protocol Setup consists of 5 sub-items.

[PROTOCOL SETUP]
1.DNP1
2.DNP2
3.IEC60870-5-101
4.IEC60870-5-104
5.MODBUS

BKA101-N1 supports DNP3, MODBOUS, IEC60870-5-101 and IEC60870-5-104

Communication protocols. Each protocol setting detail is as below.

DNP3.0

BKAITOI-N1 can be programmed for communication using the DNP3

communication port2, port3 or portd. For details, refer to “DNP3 Protocol Technical Manual”.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ PROTOCOL SETUP” to

select setting for DNP3 Protocol. Setting items of “DNP1” and “DNP2” menu are same as

following.

1) Function

Range DISABLE, ENABLE
Default DNPI : DISABLE
DNP2 : DISABLE

Step ~

B Select DNP Slavel or Slave?2.

= DISABLE: DNPI1 or DNP2 Protocol is not used.
— ENABLE: DNP1 or DNP2 Protocol 1s used.

2) Use Port

Range P2-232, P3-232, P3-485, PA-TCP
Default DNPI : P2-232
DNP2 : P2-232

Step -~

B Select the Use Port of Control.



3) Master Addr’

Range 0~ 65519
Default 60000

Step |
B Enter the master station address.

4) Slave Addr’

Range 0~ 65519
DNPI1 : 1
Default
= DNP2:2
Step |

B Enter the slavel orslave2 ( BKA101-N1 ) address.

5) D/L Confirm

6)

7)

Range NO, YES, SOME
Default SOME

Step ~
B Choose whether Data Link Confirm is used or not.

= NO : Never confirm request.
= YES : Always confirm request.
— SOME : Data link confirmation is only requested when the response contains
more than one frame.
B When Data Link Confirm use-setting, it shall be set as Host setting. If the setting is
different from Host setting, the communication may be failed due to Data Link Reset.

D/L Retries
Range 0(-255
Default 2
Step |1

B Enter the number of retries that will be issued for given data link layer.

D/L Timeout
Range |1~ 255 sec
Default 55
Step |

B Set a waiting time between Data Link Frame transfer till to receive Data Link
Confirm(ACK) of Master. If there is no Data Link Confirm receiving and Data Link
retry 1s available, BKA101-N1  will send Data Link Frame again.



8) AJ/L Retries

Range 0~ 255
Default |
Step 1

B Select the number of retries that will be 1ssued for a given application link layer.

9) A/L Timeout

Range 1~ 255 sec

Default 55
Step |

B Set a waiting time for Slave Application to receive A/L Confirm(ACK) from Master
Application, in case that Confirm is requested during Data transfer from Slave
Application to Master Application.

10) SBO Time

Range 1~ 255 sec
Default 15

Step |
B Set a ime interval between Select Function and Operate Function.

B [f no operation command during set time, Select command 1s cancelled.

11) Mult1 Inter

Range 0.01 ~300.00 sec
Default 0.10
Step 0.01

B Enter a time delay between frames when Multi-frame replies.

12) Tx Delay

Range 0.00(OFF), 0.01 ~ 300.00 sec
Default 0.05
Step 0.01

B The setting does not apply to communication and 1s not indicted from version 1.14 of
BKA101-N1

13) PowUp Unsol

Range DISABLE, ENABLE
Default ENABLE




B Select the unsolicited mode.
= DISABLE : Unsolicited response 1s not transmitted at power on.
— ENABLE : Unsolicited response is transmitted at power on.

14) Unsol Time

Range 0~ 255 sec

Default 5
Step |

B Set a delay time of reporting, in case Unsolicited mode event occurred.

15) Unsol Type
Range NOTRIG, PERIOD
Default NOTRIG

Step ~
B Set a type to configure a method to send event data.

= NOTRIG: If there 1s no more event occurrence during setting “Unsol Time” after
the last event occurs, the event data is transmitted.

= PERIOD: Unsolicited message 1s sent to a master with whole event data occurring
after setting “Unseol Time” starting and elapsing when the first event occurs.

16) Class 1
Range DISABLE, ENABLE
Default DISABLE

Step ~
B Select whether to send Unsolicited Response or not to master in case that Event is

occurred in Classl.

17) Class 2

Range DISABLE, ENABLE
Default DISABLE
Step ~
B Select whether to send Unsolicited Response to master in case Event is occurred in
Class2.

18) Class 3

Range DISABLE, ENABLE
Default DISABLE

Step ~




B Select whether to send Unsolicited Response to master in case that Event occurred in
Class3.

19) Master [P Octl
Range 0~255
Default 192

Step |
B Select the [P Address for DNP1 or DNP2 Communication.

20) Master [P Oct2

Range 0-255
Default 168

Step |
B Select the IP Address for DNP1 or DNP2 Communication.

21) Master IP Oct3

Range 0-255
Default 72

Step |
B Select the IP Address for DNP1 or DNP2 Communication.

22) Master IP Oct4

Range 0-255
Default 2

Step |1
B Seclect the IP Address for DNP1 or DNP2 Communication.

23) TCP/UDP Select
Range TCP, UDP
Default TCP

Step
B Select TCP or UDP.

24) TCP Port
Range

0~65535

Default
Step

20000
1

B Set TCP port number.




25) UDP Port

Range 0-~65535

Default 20000
Step |1

B Set UDP port number.

26) K-Alv Check Tm
Range 0(OFF),1~600 sec

Default 10
Step |

B Set the Time period that checks the communication connecting status during the idle

status.

27) Fragment Size

Range 64-2048
Default 2048

Step 1
B Set the size of DNP fragment.

28) Time Req(m)
Range 0(OFF), 1 ~ 30000 min
Default 1440
Step 1
B Set Time Sync in order to synchronize internal system clock with time received from
master station.




IEC60870-5-101

BKATOI-N1 can be programmed for communication using the IEC60870-5-101 through

communication port2 or port3.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ PROTOCOL SETUP” to
select setting for IEC60870-5-101.

1) Function

Range DISABLE, ENABLE

Default DISABLE
Step

B Select the IEC60870-5-101 Protocol.
— DISABLE : IEC60870-5-101 Protocol was not used.
= ENABLE : IEC60870-5-101 Protocol was used.

2) Use Port
Range P2-232 P3-232, P3-485, P4-TCP
Default P2-232
Step ~
B Select a port to use IEC60870-5-101 communication.

3) Link Addr
Range 0~65535
Default 1

Step |
B Enter the slave address for IEC60870-5-101 communication.

4) ASDU Addr

Range 0-65535
Default |

Step 1
B Enter the Application Service Data Unit Address.

5) Cyclic Period
Range 1-60000 sec
Default 60

Step |
B Enter the Cyclic Period.

B [t1s to set interval time between Point set for Cyclic.




6) Ewvent Period

Range 0-~255 sec

Default 15
Step 1

B Enter the delay time before events are sent.
B Single event or several events occur and then if new event is not generated during the
delay time, the eveni(s) already generated 1s(are) sent to a Master.

7) Retries

Range 0~ 255
Default 0

Step |

B Enter the Data retires number.

8) Conf. Timeout

Range 1 ~ 255 sec

Default 15
Step |

B Enter the wait time till receive the Data Confirm (ACK) of master after transfer the
Data. If there i1sn’t the Confirm during this setting time and Data retries is available,
BKA101-N1 transfers the Data again.

9) Max Poll Tim

Range 1~ 255 sec

Default 60
Step |

B Enter the Data Polling period time.

10) ADSU Addr Size*
Range -2

Default 2

Step 1

B Enter the size of cause of transmission.

11) Link Confirm*

Range NEVER, ALWAYS
Default ALWAYS

Step ~
B  Enter the Link layer confirm mode.




12) Link Addr Size*

Range | ~2
Default 2
Step |1

B Enter the size of link address.

13) Rx Frame Size*

Range 0~ 201
Default 261
Step |

B Enter the maximum size of received frame.

14) Rx Frame TO*

Range O(OFF), 1 ~ 255 sec
Default 15
Step 1 sec

B Enter the maximum amount of time to wait for a complete frame after receiving the

frame sync.

15) Tx Frame Size*

Range 0~ 261
Default 261
Step |1

B Enter the maximum size of transmitted frame.

16) COT Size*

Range
Default |

Step 1
B Enter the size of cause of transmission.

1 ~2

17) IOA Size*

Range 1-~3
Default 2
Step |

B Enter the size of information object address.




18) One Ch Response®

Range NO,YES
Default NO

Step ~
B This allows to send one character response instead of a fixed length NACK when no

response data available.

19) Fram Repet’ TO*

Range 0(OFF), 1 ~ 255 sec

Default 30
Step 1 sec

B Enter the time out for repetition of frames(or incremental application layer timeout).

20) Select Timeout*

Range O(OFF), 1 ~ 255 sec

Default 5
Step | sec

B Enter the period after a previously received select will timeout.

21) CMD Termination®

Range NO, YES
Default YES

Step ~

B Select whether to send Activation Termination upon completion of commands other

than set point commands.

22) CSE Termination*®

Range NO, YES
Default YES

Step -~
B Select whether to send Activation Termination upon completion of set point commands.

23) Clock Sync’ Evt*

Range NO, YES
Default YES

Step -~
B Select whether to generate spontaneous clock synchronization events.

/\ NOTE : The above set values marked with * are indicated from version 1.14 of BKA101-N|




IEC60870-5-104

BKA101-N1 can be programmed for communication using the IEC60870-5-104 through

communication portd.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ PROTOCOL SETUP” to
select setting for IEC60870-5-104.

1) Function
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Set an use of IEC60870-5-104 communication.
— DISABLE : IEC60870-5-104 Protocol was not used.
— ENABLE : IEC60870-5-104 Protocol was used.

2) ASDU Addr
Range 0-65535

Default
Step

1
1

B Enter Application Service Data Unit Address.

3) Cyeclic Period

Range
Default

Step

1~60000 sec
60
1

B Seiting the Cyclic Period.
W Itis to set interval time between Point set for Cyclic.

4) Timeout(t0)

Range
Default

Step

| ~ 255 sec
120
]

B Select the Timeout for connection establishment.

5) Timeout(tl)

Range
Default

Step

1 ~ 255 sec
15
]

B Select the Timeout for send or test APDUSs.




6) Timeout(t2)

Range 1 ~ 255 sec

Default 10
Step 1

B Select the Timeout for acknowledgements in case of no data message ( t2<tl).

7) Timeout(t3)

Range 1~ 255 sec

Default 20
Step |

W Select the Timeout for sending test frame in case of a long idle state.

8) Event Period

Range 0-255 sec

Default 5
Step |

B Select the delay time before events are sent.
B Single event or several events occur and then if new event is not generated during the

delay time, the event(s) already generated is(are) sent to a Master.

9) TCP Port

Range 0~65535
Default 2404

Step |
m Set the TCP Port of BKAI101-N1 for IEC60870-5-104 Protocol communication.

10) Rx Frame Size*

Range 0~ 261
Default 261

Step 1
B Enter the maximum size of received frame.

11) Tx Frame Size*

Range 0~ 2061
Default 261

Step 1
B Enter the maximum size of transmitted frame.




12) Select Timeout*

Range 0O(OFF), 1 ~ 255 sec

Default 5
Step 1 sec

B Enter the period after a previously received select will timeout.

13) CMD Termination*

Range NO, YES
Default YES

Step ~
B Select whether to send Activation Termination upon completion of commands other

than set point commands.

14) CSE Termination*®

Range NO, YES
Default YES

Step -~
B Select whether to send Activation Termination upon completion of set point commands.

15) Clock Sync’ Evt*
Range NO, YES
Default YES

Step ~
B Select whether to generate spontaneous clock synchronization events.




MODBUS - Option

BKA10OI-NI can be programmed for communication using the MODBUS through

communication port2, port3 or port4.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ PROTOCOL SETUP” to
select setting for MODBUS Protocol.

1) Function
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Set whether to use MODBUS communication or not.
— DISABLE : MODBUS Protocol i1s not used.
= ENABLE : MODBUS Protocol is used.

2) Use Port
Range P2-232, P3-232, P3-485, P4-TCP
Default P3-485

Step ~
B Select MODBUS communication port.

3) Slave Addr

Range 1-254
Default |

Step |
B Enter the Modbus address.

4) Tx Delay

Range 0.000 ~ 0.500 sec
Default 0.005
Step 0.001

B Delay time of sending Real data after RTS Signal 1s on.

5) TCP/UDP Select

Range TCP, UDP
Default TCP

Step ~
B Select MODBUS TCP or UDP.




6) TCP Port

Range
Default

0~65535
502

Step 1

B Setting MODBUS TCP port number.

7) UDP Port

Range 0~65535
Default 502

Step |1

B Setting MODBUS UDP port number.

2. Port Setup

Place the curser on “2. PORT SETUP” in COMM’ SETUP menu, press [ENT] button to move

BKAI101-N1
and it has sub-menu as below.

into this menu.

communication port and related elements are set in this menu

PORT2-RS232

BKAI101-N1 side panel PORT2 and related elements are set.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ PORT SETUP” to select

setting for PORT2.

1) Line Speed

[PORT SETUP]
1.PORT2-RS232
2.PORT3-232/485
3.PORTA-TCP

Step

Range 1200,2400,4800,9600,19200 bps
Default 19200

B Setting the baud rate for PORT2.

2) Panty Bit*

Range
Default

Step

NONE, ODD, EVEN
NONE

B Select whether to use Parity Bit.




3) Data Bit*

Range
Default

7,8
8

Step |1
B Select the the Data Bat.

4) Stop Bit*

B Select the the Stop Bit.

5) Line Type
Range DIALUP, 2-WIRE, 4-WIRE
Default 4-WIRE
Step ~
B Select a modem for communication.
DIALUP : Dial-Upl modem is used.
- 2-WIRE : 2 wire private line is used and continuously Carrier 1s monitored to
control data flow by DCD(Data Carrier Detect).
=~ 4-WIRE : 4 wire private line is used and RTS(Request To Send) and CTS(clear to
Send) signal are used to control data flow.

6) CTS Function

Range OFF, ON
Default ON
Step ~
B Select whether to use CTS signal or not.
— OFF : Regardless of CTS signal, transfer a data.
— ON : After confirming CTS signal is Asserted, transfer a data.




7) DCD Function

Range OFF, ON
Default OFF
Step ~
B Set whether to use DCD signal.
- OFF : Regardless of DCD signal, transfer a data.
= ON : After confirming DCD signal is Deasserted, transfer a data.

8) RTS Function
Range OFF, ON, AUTO
Default AUTO
Step ~
B Set whether to use RTS Function and the mode.
- OFF : RTS signal of BKAI0I-N1 is always OFF(Deassert).
- ON : RTS signal of BKAIO01-NI is always ON(Assert).
= AUTO : On requesting data transfer to Modem, after RTS signal of
is on and after data transfer completion, RTS signal of BKAI01-N1 is

off.

9) CTS Chk Out
Range 1~255 sec

Default 5
Step 1

B Set a waiting time that waits Modems confirmation on RTS signal which informs that
BKA101-N1 is ready to transfer a data. If there is no CTS response within a set
time, RTU confirms CTS Fail and does not transfer the data.
B [tisavailable if “CTS Function’ setting 1s ON.

10) DCD Timeout

Range 0-60000 msec
Default 5000

Step |
B Set a delay time of DCD signal check which determines modem status before

sending RTS signal in 2 wire communication type. After a set time, if DCD signal is

ON, BKAI101-N1 does not transfer the data and treat it as DCD Fail.
W Itis available if “DCD Function’ setting is ON.



11) TX Post Dly

Range
Default

Step

0~60000 msec
50
|

B Set the delay time of RTS OFF after data transmission.

12) TX Pre Dly

Range 0-060000 msec
Default 50

Step |

B Set the delay time of starting transmission after CTS signal is received.

PORT3-R5232/485

The same setting as “PORT2-RS§232".

PORT4-TCP/IP

Related elements with PORT4 in side panel of BKAI101-N1 are set.

Move to “MAIN MENU/ GLOBAL SETTING/ COMM® SETUP/ PORT SETUP” io select
seiting for PORT4.

1) IPAddr’l

Range (-255
Default 192
Step |
B Select the IP Address for BKA101-N1

2) 1P Addr2
Range 0-255
Default 168
Step |
B Select the IP Address for BKA101-N1

3) IPAddr’3
Range 0-255
Default 7
Step |




B Select the IP Address for BKA101-N1

4) 1P Addr’4

Range 0-255
Default 31

Step |

B Select the IP Address for BKA101-N1

5) Gateway Addr’l

Range 0-255
Default 211

Step |

B Setting the Gateway Address for BKA101-N1

6) Gateway Addr’2

Range 0-~255
Default 226

Step |

B Setting the Gateway Address for BKA101-N1

7) Gateway Addr’3

Range 0~255
Default 42

Step |

W Setting the Gateway Address for BKA101-N1

8) Gateway Addr’4

Range 0-~255
Default 131

Step |

B Setting the Gateway Address for BKA101-N1

9) Subnet mask 1

Range 0-~255
Default 255

Step |

B Select the Subnet Mask Address for BKA101-N1



10) Subnet mask 2

0~255

255

Step |

B Select the Subnet Mask Address for BKAT01-N1

Range
Default

11) Subnet mask 3

Range 0-255

Default 255
Step |

B Seclect the Subnet Mask Address for BKA101-N1

12) Subnet mask 4

Range 0-255
Default 0

Step |

B Seclect the Subnet Mask Address for BKA101-N1

13) K-Alv’ Func

Range DISABLE, ENABLE
Default DISABLE
Step ~

B Select whether to use or not the Ethernet communication connecting status check
function.

14) K-Alv’ Idle T

Range 1-255 sec
Default 4
Step |
|

If idle status is maintained during the setting time, check the communication
connecting maintainance status.

15) K-Alv’ Interval

Range 1-~255 sec
Default 2
Step |

B After checking the communication connecting status, if there isn’t any reply during
the setting time, check the status again.



16) K-Alv’ Retry

Range [-255
Default |

Step 1
B Check the communication connecting maintainance status as much as the setting

number. If there isn’t a respond, take as communication fail and close the

communication connection.

3. Dialup Modem-1
Place the curser on “3.DIALUP MODEM-1” in COMMUNICATION menu, press [ENT] button
to move into this menu.

BKA101-N1 can support dialup modem communication, Hayes-compatible, through Port2
and Port3 when their port types are both RS§232.
The configuration of the Port2 for use of dialup modem can be set on the menu “3.DIALUP
MODEM-1". For the configuration of the Port3, it can be set on the menu “4.DIALUP
MODEM-2". Refer to “Configuration for Dialup Modem” for more information about the
configuration of Port2 and Port3 for the dialup modem communication.
DIALUP MODEM 1 and DIALUP MODEM 2 have the same elements as below.

[DIALUP MODEM-1]
1.CALLING STRING
2.CALLING NUMBER
3.INITIAL STRING
4.CONNECT PARAM'

Configure modem with AT commands

Before using of Modem connected with  BKA101-N1 . following setting shall be confirmed.

B Configure port speed(must be done)
Set DNP communication speed the same as the speed between BKA101-N1 and Modem,
and set DNP communication speed slower than the speed between modems.

B Configure answer mode(frequently)

The modem will answer an incoming call on the second ring using the command ATS0=2.

B Configure Data Carrier Detect(must be done)
Data Carrier Detect should follow the presence or absence of a calling modem.
The AT command is AT&CI1.



B Configure Data Terminal Ready(must be done)

Data Terminal Ready should control the modem. If DTR is high, the modem is ready to receive
calls. If DTR is low, the modem should not receive any more calls and should hang up any
existing call.

The AT command 1s AT&D2.

B Configure Data Set Ready (must be done)
Data Set Ready should verify the modem. DSR is always ON.
The AT command 1s AT&S0.

B Configure no CONNECT messages (must be done)
A Hayes AT-style modem usually outputs a message when a call is received. For example:

CONNECT 9600

The modem has a "quiet mode" that disables these messages.

The AT command is ATQ1. There will be no OK printed in response to this command.

B Configure no echo of commands (must be done)
Echoing commands can confuse the console, so turn off command echoing.
The AT command 1s ATEQ.

B Configure silent connection (must be done)

Most modems have a speaker. By default this is connected whilst a modem 1s connecting and
negotiating a common protocol and speed. This 1s very useful for a dialing modem, as it prevents
a human beng accidentally repeatedly called. The speaker can be annoying on answering

modems. The AT command 1s ATMI1.
Operation functions when to use Dialup Modem

B Transmitting a DNP3.0 Packet

Check DCD is asserted(Check Online).
The Communication packet is transmitted.

ﬂ NOTE : Dial when DCD is Deasserted.

B Receiving a DNP3.0 Packet
Check DCD is asserted(Check Online).
The Communication packet is transmitted.

/N NOTE : If DCD is Deasserted, receiving is not working.




B Calling

The user should insert an order for Reset.

Wait 0.5 second.

Make a phone call by using Calling String and Calling Number.
Check DCD is Asserted.

/\ NOTE : Dial connection waiting time 1s depending on “ Data Link Timeout™ set by the user.

B Hang up

DTR Line is deasserted.
Wait 2 seconds.

DTR Line is asserted.
Wait 2 seconds.

ANOTE: BKAIOI-NI will hang up the modem after a delay of 30 seconds with no valid
packet received or transmitted.

Short Message Service (SMS) Support (Option)

SMS function is provided for communication based on the dialing modem to send messages of
significant events occurrences to the phones or other communication devices whose phone
numbers are assigned to BKAI101-N1 for SMS function by the Interface Software.

Maximum 5 phone numbers are able to be assigned for receiving SMS and maximum 6 events
on a signal message per one phone number can be sent at a time. The total maximum events for
each a phone number are 48 events.

Following information are included in a single message for SMS.

B Device Name:
This 1s the device name sending a short message.

B Point index Description:

This point index description to indicate which event occurs is described with maximum 5
characters and it is the same with the point index used for DNP. In order to figure out what this
description means, see the DNP point table.

B Point Index Value:
This indicates the current status value of the point where an event occurs.

/\ NOTE : The current SMS function supports to send a message only for Binary Input event.




Configuration for Dialup Modem

Table 6-10. Configuration for Dialup Modem

) o Initial Value
Setting Item Description Step
DIAL 1 | DIAL2
Calling String Calling Method (ATD, ATDT, ATDP) - ATD
Calling Mumber Master Station Phone Number ( 16Digits number)
AT&CI Q1 EO MO
Initial String AT Commands for Initialized (30 digits{ Alphabet capital or symbaol) RGN
&D2 +CRM=129
Cmd Res" TO Dial AT Commands Response Timeout (0 ~ 255 sec) Isec 2sec 2sec
Conneci TO Dial Modem Connection Timeout() ~ 255 sec) lsec Isec Jlsec
Idle Time Dialup Modem Idle Time(D ~ 255 sec) lsec olsec Olsec
SMS Use (Option) Enable or Disable SMS Function{Disable, Enable) - DISABLE| DISABLE
SMS TIME (Option) | SMS Response Waiting Time(0~253 sec) 1sec Ssec Ssec
SMS Type (Option) Deefine to send single or multiple event(s) per SMS message(SINGEL, MULTT) - MULTI MULTI
CALLING STRING

In order to set “Calling String”, move to “MAIN MENU/ GLOBAL SETTING/ COMM’
SETUP / DIAL MODEMI or DIAL MODEM2/ CALLING STRING”™.

1) CALLING STRING
Range ATD,ATDT,ATDP
Default ATD
Step ~
B Setting to use Dial-Up modem use. Select a dial string one among them.
— ATD : Default Dial Type(Already set in modem(Default Dial type)
— ATDT : Tone Dial
— ATDP : Pulse Dial

CALLING NUMBER

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ DIAL MODEM1 or DIAL
MODEM2/ CALLING NUMBER™.

1) CALLING NUMBER

Range -~
Default -~

Step ~
B Insert calling number to call to [Modem(Master station) phone number].

B Total 16 digits maximum for dialing number.



INITIAL STRING

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ DIAL MODEM]1 or DIAL
MODEM2/ INITIAL STRING™.

1) INITIAL STRING
Range -~
Default AT+FCLASS=0

Step ~
B Modem can be initialized by inserting total 30 digital strings.
| BKA101-N1 should be reset before making a phone call (connection).

/\ NOTE : Continuous double Space or */’ shall ingnor next String..

CONNECT PARAM’

Move to “MAIN MENU/ GLOBAL SETTING/ COMM’ SETUP/ DIAL MODEM1 or DIAL
MODEM2/ CONNECT PARAM”.

1) Cmd Res’ TO

Range 0~255 sec
Default 2

Step 1

B Set the Command response waiting time.

B If there 1s no response from a modem during setting time, it 1s considered as a
communication failure after the setting time and the status of modem failure is

maintained.

2) Connect TO
Range 0-255 sec
Default 30

Step |
B Set the Modem connection waiting time.

B If there is no connection during setting time, it is considered as a connection failure

after the setting time, the status of modem failure is maintained.

3) Idle Time

Range (0-255 sec
Default 60

Step |




B Set the Modem connection close time.

B During setting time, the connection is closed after the setting time.

4) SMS Use (Option)

Range DISABLE, ENABLE
Default DISABLE

Step ~

B Enable or disable Short Message Service(SMS) function.

5) SMS Time (Option)

Range 0-255 sec

Default 5
Step |

B SMS Time is a waiting time to wait for response after a short message of SMS is sent.

6) SMS Type (Option)

Range SINGLE, MULTI
Default MULTI

Step ~

B Single or Multiple type 1s supported for SMS message.

B Single type is to send one event’s information(max. 25 characters) including

description and the occurring time of event in one SMS message.

B Multiple type i1s to send maximum 4 events’ information(max. 11 characters

respectively) including only description of each event in one SMS message.

4. Dialup Modem-2
The same Menu structure as “3. Dialup Modem-1",



5. Event&ETC
Move to “MAIN MENU/ GLOBAL SETTING/ COMM’SETUP/EVENT&ETC ™.

[EVENT&ETC]

AI Evt Method: OFF
SKIP at Fault: YES
Fault ‘I’ Evt: YES
BI Queue Size: 256
BI Evt Mode: ALL
ATl Queus Size: 256
AI Evt Mode: ALL
CI Queue Size: 256
CI Evt Mode: ALL
AT ‘W Unit: 10w
AT 'P’' Unit: 10K
Daily Max I:DISABLE
Daily Energ:DISABLE
Time Syn’ Ref:LOCAL
Evt Time Type:LOCAL

1) Al Evt Method
Range OFF,TH,DB,BOTH
Default OFF
Step ~
B Select the Analog Event Type. This setting value is applied only to the Al point with
vitalized “Event Active” in DNP point map.

- OFF : Al Point Event doesn’t occur.

— TH : Event occurs when the Al Point data is over or less than Threshold value.
- DB : Event occurs when the Al data change value is over the Deadband value.
- BOTH : TH and DB are both used.

B Use BKAI0I-N1 interface software to set “Event Active” enable or disable of
Al point and the Threshold value and Deadband value.

2) Skip at Fault

Range NO,YES
Default YES
Step ~

B Determine whether Threshold and Deadband Al event is generated during Fault
pickup.




3)

4)

J)

6)

7

Fault ‘I" Evt

Range NO,YES
Default YES

Step ~

B Fault Current occurrence time of each sequence is when no voltage detected after

experiencing Fault Current.
— NO : Don’t send all Fault Current Sequence to Event.

— YES : Send all Fault Current Sequence to Event.

BI Queue Size

Range 32,64,128,256
Default 256

Step ~

B Set the Binary Queue Size.

Bl Evt Mode

Range ALL, LAST
Default ALL
Step ~

B Set the Binary Event Mode.
- ALL : All status 1s buffed for the same point.
— LAST : Only last event is buffed for the same point.

Al Queue Size

Range 32,64,128,250
Default 256

Step ~

B Set the Analog Queue Size.

Al Evt Mode

Range ALL, LAST
Default ALL

Step ~

B Set the Analog Event Mode.
= ALL : All status is buffed for the same point.
= LAST : Only last event is buffed for the same point.



8) CI Queue Size

Range 32,64,128,256
Default 256

Step ~
B Set the Counter Queue Size.

9) CI Evt Mode
Range ALL, LAST
Default ALL
Step -~
B Set the Counter Event Mode.

- ALL : All Counter 1s buffed for the same point.
— LAST : Only last event is buffed for the same point.

10) A1 *V* Unit

Range 1V, 10V
Default 10V

Step ~

B Set the data format of Al(Analog Input) points associated with a voltage.

1V: 1V per lcount of transmitted data. If a voltage magnitude 1s 13.2kV, the
corresponding Al point transmits 13200.

10V: 10V per lcount of transmitted data. If a voltage magnitude 1s 13.2kV, the
corresponding Al point transmits 1320.

11) AT “P* Unit
Range [K, 10K
Default 10K
Step ~

W Set the data format of Al(Analog Input) points associated with a power.

1K: 1K per lcount of transmitted data. If active power is 660kW, the
corresponding Al point transmits 660,

- 10K: 10K per Icount of transmitted data. If active power 1s 660kW, the
corresponding Al point transmits 66.



12) Daily Max I

Range DISABLE, ENABLE
Default DISABLE

Step ~

B Select whether to transfer the Al event about daily max. load current.

4 DISABLE : Daily Max. Load Current is not recorded as event.
ENABLE : Daily Max. Load Current is recorded as event.

13) Daily Energy

Range DISABLE, ENABLE
Default DISABLE

Step ~

B Select whether to transfer the AI event about energy at midnight.
= DISABLE : Daily Energy 1s not recorded as event.
ENABLE : Daily Energy is recorded as event.

14) Time Syn’ Ref

Range LOCAL, GMT
Default LOCAL

Step ~

B Set Reference Time Type. It signifies the time data type when Time Synching with
the master station.

*, NOTE ) This setting is set to be GMT and the setting values associated with GMT(in
“TIME SET” menu) are set up incorrectly, the time internal clock in

BKAIT0I-N1 can be changed incorrectly at time synchronization.

15) Evt Time Type
Range LOCAL, GMT
Default [LOCAL
Step  ~
B Set the time type for event recorders in DNP Communication.
*, NOTE ) This setting 1s set to be GMT and the setting values associated with GMT(in

“TIME SET” menu) are set up incorrectly, the time of event transmitted is
not correct.




6.4.4. Select Setbank
BKA101-N1 has 6 Setting Menu BANKs which can be changed individually.

Select Setbank Menu consists of 3 sub-menus.

[SELECT SETBANK]

Primary: BANK1
Alternate: BANKZ
Edit: BANE3

BANK in Primary and Alternate Menu is applied to system and BANK in Edit Menu is not
applied to System.

BKA101-N1 1s operated by selected in Primary and Alternate Bank. Alternate Bank 1s only
applied, when power flow is reverse, by “SET GROUP CHANGE" function.
Edit Bank can select a Bank except currently in use, and edit any information.

1) Primary
Range BANKI, BANK2, ..., BANKS, BANKG6
Default BANKI
Step ~
B Select a Bank of Primary setting group..
B [t is available to change values in “MAIN MENU | SETBANK SETTING
| PRIMARYSET BANK™.




2) Alternate
Range BANKI, BANK2, ... BANKS, BANK6
Default BANKI
Step ~
B Select a bank of Alternate setting group.

B It is available to change values in “MAIN MENU | SETBANK SETTING
| ALTERNATESET BANK™.

3) Edit

Range BANKI, BANK2, ..., BANKS, BANK6
Default BANK3

Step ~
B Select BANK that 1s not selected in Active Menu.
W It is available to change values in “MAIN MENU | SETBANK SETTING
| EDITSET BANK”.




6.4.5. Monitoring

Monitoring Menu consists of 2 sub-menus.

1.TRIF COUNT LIMIT

[MONITORING]
2.CONTACT WEAR SET

1. TRIP COUNT LIMIT
Trip Count Limit Menu consists of | sub-menus.

[TRIF COUNT LIMIT]
LIMIT: 4000

1) LIMIT

Range OFF, 50~10000
Default 4000

Step ~

B Set a number to alarm when Switch operation number meets this set.

2. CONTACT WEAR SET

Contact wear set Menu consists of 5 sub-menus.

[CONTACT WEAR SET]

Function: OFF
Pickup (%) : 20.0
A Wear Set: 100.00
B Wear Set: 100.00
C Wear Set: 100.00

1) Function
Range OFF, ALARM
Default OFF

Step ~
B Select whether to use Switch contact wear monitoring




2)  Pickup(%)
Range 0.0-50.0%
Default 20
Step 0.1%

B Set a pickup value to alarm when Switch contact wear reaches set value..

3) A Wear Set

Range 0.00 ~ 100.00 %
Default 100.00
Step  0.01%

B |t is to set Switch phase A contact wear value in BKA101-N1

4) B Wear Set
Range 0.00 ~ 100.00 %
Default 100.00
Step 0.01%
W [t is to set Switch phase B contact wear value in BKA101-N1

5) C Wear Set
Range 0.00 ~ 100.00 %
Default 100.00
Step 0.01%
B [t is to set Switch phase C contact wear value in BKA101-N1




6.4.6. Save Settings

To save all changed values, steps are as follows;
Move to “MAIN MANU | GLOBAL SETTING | SAVE SETTING” and follow each step as
below.

Table 6-11. Save Settings

MAIN MANU \ GLOBAL SETTING \ SAVE SETTINGS

@ To save all changed values, press [ENT] key in screen (1.
SETTING VALUE SAVE If changed value is saved successfully, (2) appears.
Press ENTER key save | | If there is no change value and select “%.Save Setting”, screen (3 is
displayed.
@
SAVE SETTING
SUCCESS!
€ & NOTE : Changed set value is applied if the changed set value 1s

saved. If changed set value saving is cancelled, previous value is
Setting Data

Does Not Changed remained.




6.5. Setbank Setting

BKAITOI-N1

[SETBANE SETTINGS]
1.PRIMARYSET BANK
2 .ALTERNATESET BANK
3.EDITSET BANK

Selected BANK is changed in “GLOBAL SETTINGS | SELECT SETBANK” menu.

6.5.1. Primaryset Bank(N1)

[FRIMARYSET BANK]
.BASIC FUNCTION
.DEMAND FUNCTION
.UNDER VOL1 FUNC'
.UMDER VOLZ FUNC'
.OVER VOL1 FUNC'
.OVER VOL2 FUNC'
.FREQ FUNC'

.COLD LOAD PICEUP
.LIVE LOAD BLOCK
.SAVE SETTINGS

W0 M@ =1 th N &= Wk =

1. Basic Function

[BASIC FUNCTION]
.FI PICKUP CURRENT
.FI SETTING TIME
.FI INRUSH TIME
.NEQ' VOLTAGE (47)
. SYCHROCHECK

.FI TYPE SELECT
.M-0OPER TD

=@ Wk




FI PICKUP CURRENT

Phase, Residual Ground and Negative sequence can be set individually and set FI operation

current.

1) Phase
Range 0 (OFF), 10~1600A
Default 500

Step |
B Phase Fault Detect Min. Pickup Current 1s set.

2) Residual GND
Range 0(OFF), 10~1600 A
Default 250

Step |
B Residual Ground Fault Detect Min. Pickup Current 1s set.

3) Ground
Range 0(OFF), 4~160 A (Applicable for lower than Ver 1.11)
0{OFF), 2160 A (Applicable for Ver 1.11 or higher)
Default OFF

Step |1
B Ground Fault Detect Min. Pickup Current 1s set.

4) NEG Seq’(option)
Range 0(OFF), 10~1600 A
Default 500

Step 1
B Negative sequence Fault Detect Min. Pickup Current 1s set.




Figure 6-10. Fault Pickup Logic Diagram

FISETTING TIME

1) Permanent

Range 1~ 180 sec
Default 20

Step |

B After a set time, Permanent FI is set.

2) Temporary

Range 1- 180 sec
Default 2

Step |
B Afier a set time, Temporary FI is set.

3) Typel delay

Range 0.03~ 180 sec
Default 0.03
Step 0.01

B After a set time, iIf Temporary 1s set.

B In case of FI type is “I”, If the fault current flows over setting time, FI is set.



#¥ FI type : IV This type is supported by both of BKA101-N1
Fault Indicator has PERMANENT mode and TEMPORARY mode, it operates depending
upon a fault of Current and Voltage.
After a Line fault(C/B Trip), Fault Indicator is ready to operate. After C/B connection, if the
fault disappears, Temporary FI operates after a certain time and Permanent FI is RESET.
After C/B connection, if the fault remains(C/B TRIP), after a certain time, it is figured as
permanent fault, Permanent FI operates and Temporary FI 1s reset.
PERMANENT mode shall have enough Permanent Set Time considering cycle of C/B
reclosing.

Figure 6-11. Fault Indication Logic Diagram



Figure 6-12. Fault Indication Algorithm(FI type : V1)

Fault Indicator operates depending upon a fault Current and fault duration.

Fl PICKUP

NORMAL
CURRENT

M

FI SET

Figure 6-13. Fault Indication Algorithm(FI type : 1)



FI1 INRUSH TIME

BKA10I-N1 has inrush restraint function to prevent the malfunction by inrush current
produced due to the switch closing(local/remote) after the fault occurrence. Inrush restraint
function setting can be set separately in phase, residual ground and negative sequence.

Inrush current block time 1s applied when both source side and load side become hot line status
from dead line status. During the applied time, does not detect fault about phase, residual ground
or negative sequence.

1) Phase

Range 0.1-3.0 sec (Applicable for lower than Ver 1.11)
0.1~30.0 sec (Applicable for Ver 1.11 or higher)
Default 2.0
Step 0.1
B  [nrush Current block time of Phase 1s set.

2) Residual GND
Range 0.1-3.0 sec (Applicable for lower than Ver 1.11)
0.1~30.0 sec (Applicable for Ver 1.11 or higher)
Default 2.0
Step 0.1
B [nrush Current block time of Residual Ground is set.

3) Ground

Range 0.1-3.0 sec (Applicable for lower than Ver 1.11)
0.1~30.0 sec (Applicable for Ver 1.11 or higher)
Default 2.0
Step 0.1
B [nrush Current block time of Ground 1s set.

4) NEG Seq’

Range 0.1-3.0 sec (Applicable for lower than Ver 1.11)
0.1-30.0 sec (Applicable for Ver 1.11 or higher)
Default 2.0

Step 0.1
B [nrush Current block time of negative sequence is set.




NEQ’ VOLTAGE(47)

Sense Open Phase voltage and Negative voltage.

1) V1 PU-3P(xVT)
Range 0(OFF), 0.00 ~ 1.25
Default OFF

Step 0.01

B When Negative Sequence Voltage of Source Voltage 1 1s over a set value, 47Q 1s
checked after Time Delay(V1 TD).

B Ex) When 2nd Nominal voltage : 100V and setting value is 0.25,
Pickup Voltage : 100V = 0,25 = 25V

2) VITD

Range 0.00 ~ 600.00 sec
Default 0.00
Step 0.01

B Set Time Delay to figure out 47Q of Source Voltage 1.

3) V2 PU-3P(xVT)
Range 0(OFF), 0.00 ~ 1.25
Default OFF
Step 0.01
B When Negative Sequence Voltage of Source Voltage 2 is over a set value, 47Q 1is
checked after Time Delay(V2 TD).

4) V2TD

Range 0.00 ~ 600.00 sec
Default 0.00
Step 0.01

B Set Time Delay to figure out 47Q of Source Voltage 2.

5) DVMax-1P(xVT)

Range 0.00~ 125

Default  0.50
Step 0.01

B Set a Dead line maximum voltage value.
B When each phase voltage of Source Voltage 1(2) is over a set value and lower than

LV, it is figured as Open Phase voltage.



6) LVMin-1P (xVT)

Range 0.00~1.25
Default 0.85
Step 0.01

B Seta Live line minimum voltage value.
B Each phase voltage of Source voltage 1(2) is lower than a set value and over DV, it is

figured as Open Phase voltage.

Figure 6-14. Negative Sequence Voltage(47) Logic Diagram

SYNCHROCHECK

Check Phase difference between Source Voltage 1 and Source Voltage 2.

1) Pickup Angle
Range 0(OFF), 1~100 deg

Default 15
Step |

B Enter the maximum angle difference of the synchronism voltages.
B An angular differential between the synchronism voltage angles below this value is
within the permissible limit for synchronism.

2) D.V.Max(xVT)

Range 0.00 ~ 1.25

Default 0.50
Step  0.01

B Enter the dead line maximum voltage for synchronism check.

B Used to prevent the synchronism check element for voltage below this level.



3) L.V.Min(xVT)

Range 0.00~1.25
Default 0.85
Step 0.01

B Enter the live line minimum voltage for synchronism check.

B Used to activate the synchronism check element for voltage over this level.

4) Sync Phase
Range R(AB),S(CB),T(AC),ALL
Default R(AB)
Step  ~
B Select the synchronism check phase on Source Voltage 2.

Figure 6-15. Synchrocheck Logic Diagram



FITYPE SELECT

Select type to detect Fault.

1) Type select

Range [V,I
Default [V

Step ~
B Select the type of Fault detection.

IV : If zero-voltage state after experiencing a fault currents, fault detection.

B | : The fault current flows more than the set time(Type I delay), and fault detection.
“MAIN MENU/ SETBANK SETTING/ PRIMARYSET BANK/ BASIC
FUNCTION/ 2. FI SETTING TIME/ Type I delay™

M-OPER TD
Time delay setting when manual operation

1) Time delay

Range 0.00~600.00 sec
Default 0.00
Step 0.01

B Set the time delay.



2. Demand Function

[DEMAND FUNCTION]

Function: DISABLE
PHA PU(A) : 600
R=G PU(A): 300
HEQ PU(A) : 600

1) Function

Range DISABLE, ENABLE
Default DISABLE

Step ~

B Select the Demand Function.

= DISABLE : the feature is not operational.

= ENABLE : the feature is operational.
2) PHA PU(A)

Range O(OFF), 10~1600 A
Default 600

Step |

B Set the Pickup value of Phase.

3) R-G PU(A)

Range 0(OFF), 10~1600 A
Default 300

Step |

B Set the Pickup value of Residual Ground.

4) NEQ PU(A)

Range O(OFF), 10~1600 A
Default 600

Step |1

B Set the Pickup value of Negative Sequence.




Figure 6-16. Demand Function Logic Diagram

* Demand Time :
Set in “GLOBAL SETTING \ CONTROL SETUP |\ OTHERS | Demand Time™ Menu.

3. Under Vol1 Func’
Set Under voltage function considering Source Voltage 1.

[UNDER VOL1 FUNC' ]
Function: DISABLE
Pickup (xVT) : 0.70
Time Delay: 5.00
Min. WV(xVT): 0.10
Pickup Type: 1P

) Function
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Seclect the Under VOL1 Function.
— DISABLE : the feature is not operational.
— ENABLE : the feature is operational.

2) Pickup(xVT)
Range 0.00~1.25
Default 0.70

Step 0.01

B  Enter the pickup value as a fraction of the secondary nominal voltage.
B For example, if the secondary nominal voltage is 100V, and an alarm is required
whenever the voltage goes below 70V, enter (70/100) = 0.70 = VT for the pickup.



3) Time Delay

Range 0.00~ 600.00 sec
Default 5.00
Step 0.01

B Afier Pickup, a set time later, Under voltage operates.

4) Min. V(xVT)
Range 0.00~1.25
Default 0.10

Step 0.01

B Enter the minimum voltage for the under voltage.
B Used to prevent the under voltage element for voltage below this level. Setting to
0.10 xVT will allow a dead line to be considered a trip condition.

5) Pickup Type

Ranged 1P, 2P, 3P
Default 1P

Step ~
B Select the type of phase required for operation.

Figure 6-17. Under Voltage Logic Diagram

4. Under VoI2 Func’
* Set Under Voltage Function considering Source Voltage 2.
* The same Menu as “Under Voll Func’”.



5. Over Vol1 Func’

Set Over Voltage Function considering Source Voltage 1.

[OVER VOL1 FUNC']

Function: DISABLE
Pickup (xVT) : 1.20
Time Delay: 5.00
Pickup Type: 1F

1) Function
Range DISABLE, ENABLE
Default DISABLE
Step ~
B Select the Over Voltagel Function.

— DISABLE : the feature is not operational.
— ENABLE : the feature is operational.

2) Pickup(xVT)

Range
Defaunlt

Step
B Enter the pickup value as a fraction of the secondary nominal voltage.

0.00 ~1.25
1.20
0.01

B For example, if the secondary nominal voltage is 100V, and an alarm is required
whenever the voltage exceeds 120V, enter 120/ 100 = 1.20 for the pickup.

3) Time Delay

Range 0.00 ~ 600.00
Default 5.00

Step 0.01

B After pickup, a set time later, Overvoltage operates.

4) Pickup Type

Ranged 1P, 2P, 3P
Default 1P
Step ~

B Select the type of phase required for operation.



Figure 6-18. Overvoltage Logic Diagram

6. Over Vol2 Func’
¢ Set Over Voltage Function considering Source Voltage 2.

L1

*  The same Menu as “Over Voll Func'”.

7. Freq Func’
Set Frequency Protection Function.

[FREQ FUNC']

Function: DISABLE
Under Pu(Hz): 55.00
Under TD: 5.00
Cver Pul(Hz) : 65.00
Over TD: 5.00
Min. V({xVT): 0.10
Min. I(A): 10

1) Function
Range DISABLE, UNDER, OVER, BOTH
Default DISABLE
Step ~
B Select the Frequency Function.

DISABLE : Either Under Frequency or Over Frequency is not operational.

UNDER : Under Frequency function is operational.

OVER : Over Frequency function is operational.

BOTH : Both Under Frequency and Over Frequency functions are operational.

2) Under Pu(Hz)
Range 40.00 ~ 60.00 Hz
Default 55.00
Step 0.01

®  Enter the level of which the under frequency element is to pickup.
B For example, if the system frequency is 60Hz, and load shedding 1s required at 55.00
Hz, enter 55.00 for this setting.



3) Under TD

Range 0.00 ~ 600.00 sec
Default 5.00
Step 0.01

B Select the Under Frequency Time Delay.

4) Over Pu(Hz)
Range 40.00 ~70.00 Hz
Default 65.00
Step 0.01

B Enter the level of which the over frequency element is to pickup.
B For example, if the system frequency is 60z, and load shedding is required at 65.00
Hz, enter 65.00 for this setting.

5) OverTD

Range 0.00 ~ 600.00 sec
Default 5.00
Step 0.01]

B Select the Under Frequency Time Delay:.

6) Min. V(xVT)

Range 0.00~1.25
Default 0.10
Step 0.01

B Enter the minimum voltage required to allow the under frequency element to Operate.

7) Min. I{A)
Range 10-1600A
Default 10
Step |

B Enter the minimum value of current required for any phase to allow the Over
Frequency element to operate.



Figure 6-19. Under Frequency Logic Diagram

Figure 6-20. Over Frequency Logic Diagram

8. Cold Load Pickup

The cold load pickup function is used to prevent the switch from incorrectly operating caused by
the restoration of load supply or the cold load current of load side. BKAI101-N1 provides
“Cold Load Pickup” to prevent protection elements from operating wrong by the cold load
current caused by applying voltage to a transformer, a reactor or a long-distance line.

Cold Load Pickup

In the state of cold load, this type 1s used to restrain the operation of protection functions to over
current occurring by change of load (the close of a switch on long-distance line, incoming heavy
load etc.). This function to restrain protection functions rises or drops the pickup level of time
overcurrent element during certain time (E-CLP time) defined by a user.

Over Current Pickup Level Step Up

At power loss (a Switch i1s opened or a load current 1s 0A), the current of Over Current Pickup is
risen as follows.



Without Supply Time
E—-CLPTime

Operational Cold Load Multi' = 1 +[ x(E-CLP Mu!rf—])]

As example, when E-CLP Multi and E-CLT Time are set to be 3.0 and 60min respectively, over
30 min after power loss, the applied cold load multiple is 2. If the minimum working currents set
to be 200A, the current of Over Current Pickup becomes 400A, twice as much as the minimum

working current. In addition, after 60 min, the cold load multiple is fixed to be 3.

Over Current Pickup Level Step Down
If power is restored (manual closed or restoration of load current (over 2A)), the current of Over

Current Pickup is dropped with the same speed when rising until the cold load multiple becomes

When E-CLP Multi and E-CLP Time are set to be 3.0 and 60 min respectively, the graph of the
cold load multiple in “Figure 6-21. Cold Load Multiplier™ is shown as follows.

Cold Load Multiplier

A
- Without Supply g Supply Restore —
T(60min) T(60min) |
o > 1 T —
0.5xT § 0.5%T |
(30min) | : (30min):
x 3l |
x 2
% 1 E ! E >

Time(min)

Figure 6-21. Cold Load Multiplier



Set Cold load pickup Function.

[COLD LOAD PICKUP]
CLPU Use?:

HO
CLPU Multi: OFF
CLPU Time (m) : 10

1) CLPU Use?

Range NO, YES

Default NO

Step ~

B Set whether to use CLPU Function.

2) CLPU Multi

Range OFF, 1.0-5.0
Default OFF

Step 0.1

B Set the multiple of cold load. If 1.0 is set, the cold load multiple is not applied and

the setting of minimum working current is always applied for overcurrent pickup
current.

3) CLPU Time(m)

Range 1~ 720min
Default 10
Step Imin

B Set the cold load time. During this set time, the overcurrent pickup level is risen or
dropped.



9. Live Load Block
It is to block Switch closing if the load side is live line.

[LIVE LOAD BLOCEK]
Function: DISAELE

Pickup (xVT) : 0.30
Time Delay: 1.00

1) Function
Range ENABLE, DISABLE
Default DISABLE

Step ~
B Select whether to use Live load block function.

2) Pickup(xVT)
Range 0.10-0.90
Default 0.30
Step 0.01
B Set pickup level of live line.

3) Time Delay
Range 0.01-600.00sec
Default 1.00

Step 0.01s
B Set a time to detect live line in load side. The live line is determined if load side

voltage is more than pickup level for this set time.

*. Save Setting
The same Menu as “6.4.5. Save Settings” function.



6.5.2. Editset Bank

The same Menu structure as “6.5. 1. Activeset Bank, Primaryset Bank”.

6.5.3. Alternateset Bank

The same menu structure as *6.5. 1. Activeset Bank, Primaryset Bank™.



6.6. Status

Setbank Setting Menu consists of 6 sub-menus.

[STATUS]
.DIGITAL INPUTS
.DIGITAL OUTPUTS
. CLOCK
.CONTROL TYPE
.#FUNCTION STATUS
.#USER SET FUNCTION

oo Wk

6.6.1. Digital Inputs

Display an operation status of IN1 ~ IN16 of SIDE PANEL.
Display OPEN 1if there 1s a signal at Inputs otherwise display
CLOSE.

Use | ¥ ][ A | button to next value.

6.6.2. Digital Outputs

Display an operation status of OUT1 ~ OUTS of SIDE PANEL.
Display OPEN during outputting, otherwise CLOSE.

Use | ¥ || A ] button to next value.

6.6.3. Clock

Display the current Date and Time.

6.6.4. Control Type

1) Display Hardware information
For more details, please refer to Ordering Guide in “Appendix
D. Ordering Guide”.

2) Display CPU Firmware WVersion of Main Board and
Communication Board, and DSP Firmware Version.

[DIGITAL INPUTS]

INPUT 1: LOowW
INPUT 2: HIGH
INPUT 3: LOW
INPUT 16: LowW

[DIGITAL OUTPUTS]

OUTPUT 1: LOwW
OUTPUT 2: LOowW
OUTFUT §: LOW

[CURRENT TIME]

2011/07/05 20:02:38

[CONTROL TYPE]
20-B000-0000-xx-1050
MPU: 1.05 DEP: 1.00

CPU: 2.00




6.6.5. Function Status

[FUNCTION STATUS]

EFFI DISABLE
EGFI DISABLE
ESYNC DISABLE
EVOLT DISABLE
EFREQ DISABLE
EALTGE DISARLE
EDEM DISABLE
ECLP DISABLE
ELLB DISABLE
EHLTAG DISABLE
EPQM DISABLE
ERSGC DISABLE
ECHGDSW DISABLE
ELOOP DISABLE

Display each Function status information,

2)

3)

4)

3)

EPFI : Enable Phase Fault Indication

Related setting menu

“Setbank Setting | Primaryset Bank or Alternatset Bank |\ Basic Function | FI
Pickup Current\Phase”

“Setbank Setting | Primaryset Bank or Alternatset Bank \ Basic Function | Neg’
Voltage(47)”

EGFI : Enable Ground Fault Indication

Related setting menu

“Setbank Setting | Primaryset Bank or Alternatset Bank |\ Basic Function | FI
Pickup Current\Residual GND”

“Setbank Setting | Primaryset Bank or Alternatset Bank |\ Basic Function | FI
Pickup Current\Ground”

ESYNC : Enabled Synchronism Check Function

Related setting menu

“Setbank Setting | Primaryset Bank or Alternatset Bank | Basic Function
| Synchrocheck™

EVOLT : Enable Voltage Monitoring Function

Related setting menu

“Setbank Setting \ Primaryset Bank or Alternatset Bank | Under Voll Func or
Under Vol2 Func or Over Voll Func or Over Vol2 Func”

EFREQ : Enable Frequency Monitoring Function

Related setting menu

“Setbank Setting | Primaryset Bank or Alternatset Bank | Freq Func”



6)

7)

)

9)

10)

11)

12)

13)
14)

EALTGR : Enabled Alternate Setbank
Use the toggle button that setting PLC logic.
EDEM : Enable Demand Current Monitoring
Related setting menu
“Setbank Setting | Primaryset Bank or Alternatset Bank | Demand Function™
ECLP : Enable Cold Load Pickup
Related setting menu
“Setbank Setting | Primaryset Bank or Alternatset Bank |\ Cold Load Pickup™
ELLB : Enable Live Load Block Function
Related setting menu
“Setbank Setting | Primaryset Bank or Alternatset Bank \ Live Load Block”
EHLTAG: Enable Hot Line Tag Function
Related setting menu
“Setbank Setting | Primaryset Bank or Alternaisei Bank | Basic Function
| Synchrocheck™
EPQM : Enable Power quality Monitoring Function
Related setting menu
“Global Setting | System Setup\Power Quality™
Related Function
Supply Outage, SAG, SWELL, Unbalance Current, Unbalance Voltage.
EASCG : Enable Auto Setting Group Change
Related setting menu
“Global Setting | System Setup\Set Group Change”
ECHGDSW : Enable Change Power Flow Direction
ELOOP : Enable Loop Function
Related setting menu
“Global Setting | System Setup\Loop Control”

6.6.6. User Set Function

1) Display user set function information [USER SET FUNCTION]
* Refer to “Menu 6.4.2.11 User set Function” . ﬁﬁﬁé : ﬂimsm E
EUSF3 : DISABLE

EUSF4 : DISAEBLE

EUSFS : DISAELE

EUSF6 : DISABLE

EUSF7 : DISABLE

EUSFB : DISABLE

EUSF9 : DISABLE

EUSF10 : DISABLE

EUSF11 : DISABLE

EUSFl12 : DISABLE




6.7. Metering

* Metering Menu measure below elements and display.

Current

Voltage

Frequency

Power

Energy

Demand

System (Power & Temperature)
Harmonics

Unbalance

*  Metering Menu consists of 10 sub-menus.

[METERING]
CURRENT
.VOLTAGE1
.VOLTAGE2
. FREQUENCY
. POWER
.ENERGY
. DEMAND
.SYSTEM
.HARMONICS
0 .UNBALANCE

H o @ -1 d e w ke

6.7.1. Current

Metering Elements

A
B
C
RG
G
I1
12
10

Displays the measured phase A RMS current and phasor(A, Lag)

Displays the measured phase B RMS current and phasor(A, Lag)

Displays the measured phase C RMS current and phasor(A, Lag)

Displays the measured residual ground RMS current and phasor(A, Lag)
Displays the measured ground RMS current and phasor(A, Lag)

Displays the calculated positive sequence RMS current and phasor(A, Lag)
Displays the calculated negative sequence RMS current and phasor(A, Lag)
Displays the calculated zero sequence RMS current and phasor(A, Lag)



[LINE CUBRENT (A)]
A: 00000 B: 00000
c: 00000 RG: 00000
G: 00000 I2: 00000

[GROUND CURREMNT]
> 00000 A 00.0Lag

[PHASE A CURRENT]

00000 A 00.0Lag
[FHASE B CURRENT]
00000 A 00.0Lag

[POS SEQ CURRENT]

00000 A 00.0Lag
[NEQ SEQ CURRENT]
00000 A  00.0Lag

Use |A] | ¥] keys to move to next value.

6.7.2. Voltage1

Measure a voltage of Source Voltage 1.

Metering Elements
VA-N
VB-N
VC-N
VA-B
VB-C
VC-A

[FHASE C CURRENT1]

00000 A 00.0Lag
[R-GROUND CURRENT]
00000 A 00.0Lag

[ZERD SEQ CURRENT]

> 00000 A 00.0Lag

Displays the measured A-N RMS voltage and phasor(kV, Lag)
Displays the measured B-N RMS voltage and phasor(kV, Lag)
Displays the measured C-N RMS voltage and phasor(kV, Lag)
Displays the measured A-B RMS voltage and phasor(kV, Lag)
Displays the measured B-C RMS voltage and phasor(kV, Lag)
Displays the measured C-A RMS voltage and phasor(kV, Lag)

V1 Displays the calculated positive sequence RMS voltage and phasor(kV, Lag)

V2 Displays the calculated negative sequence RMS voltage and phasor(kV, Lag)

V0 Displays the calculated zero sequence RMS voltage and phasor(kV, Lag)

[VOLTAGELl (kV)]

AN: 0.00 AB: 0.00
®an: 0.00 Bc: 0.00 [V
CH: 0.00 CA: 0.00 f|
[LINE B-C VOLTAGE1]
0.00 kV  0.0Lag
: [LINE C-A VOLTAGEL] k I
0.00 kV  0.0Lag

0.00 kv

[PHASE A-N VOLTAGELl]
0.00 kv 0.0Lag
[FHASE B-N VOLTAGEl]
0.0Lag

[POS SEQ VOLTAGE1]
0.00 kV 0.0Lag
[NEQ SEQ VOLTAGE1]
0.00 kV 0.0Lag

Use | A] | ¥] keys to move to next value.

6.7.3. Voltage2

Measure a voltage of Source Voltage 2.

The same Menu as “6.7.2. Voltagel” function.

[PHASE ©-N VOLTAGEL]
0.00 kv 0.0Lag
[LINE A-E VOLTAGELl]
0.00 kv 0.0Lag

[ZERD SEQ VOLTAGE1]
0.00 kv 0.0Lag




6.7.4. Frequency

Metering Elements
1) Source Voltagel Frequency(llz)

2) Source Voltage2 Frequency(Hz)

[FREQUENCY (Hz) ]
81: 0.00HEZ
82: 0.00HE

Use | A] | ¥] keys to move to next value.

Frequency is measured at Phase A.

6.7.5. Power

Metering Elements
1) Real Power(MW)
2) Reactive Power(Mvar)
3) Apparent Power(MVA)
4) Power Factor (%)

L

[REAL POWER (MW)]
Pa: 0.00
Pb: 0.00 T: 0.00
Pc: 0.00

NE

REACTIVE POWER (Mwar)
Pa: 0.00
Fb: ©0.00 T: 0.00
Pc: 0.00

;

APPARENT POWER (MVA)
Pa: 0.00
Pb: 0.00 T: 0.00
Pe: 0.00
;¢v|

[POWER FACTOR]
Pa: 0.00
Pb: 0.00 T: 0.00
Pe: 0.00

)

Use | A] | ¥] keys to move to next value.



6.7.6. Energy

Metering Elements
1) Positive Watthour(MWh)

2) Positive Varhour(Mvarh)
3) Negative Watthour(MWh)
4) Negative Varhour(Mvarh)

L

[POSITIVE W/H(MWh) ]
Pa: 00000 Pb: 00000
Pe: 00000 P3: 00000
8p:11/07/15 11:15:00

A 3V
[POSITIVE V/H(MVarh) ]
Pa: 00000 Pb: 00000

Pc: 00000 P3: 00000
5D:11/07/15 11:15:00

!

[NEGATIVE W/H (MWh) ]
Pa: 00000 Pb: 00000
Pe: 00000 P3: 00000
SD:11/07/15 11:15:00

NEE
[NEGATIVE V/H(MVarh) ]
Pa: 00000 Pb: 00000

Pc: 00000 P3: 00000
§D:11/07/15 11:15:00

)

Use | A] | ¥] keys to move to next value.




6.7.7. Demand
Metering Elements

1) Actual & Maximum Demand Current A, B, C, RG (A)

2) Actual & Maximum Demand Real Power Phase A, B, C, 3P(MV)
3) Actual & Maximum Demand Reactive Power P-A, P-B, P-C, 3P(Mvar)

[DEMAND CURRENT (A)]

| (4]

[FHASE A CURRENT]

[FHASE B CURRENT]

A: 00000 B: 00000 -__nmﬂr.-: 00000 A ._Dmmm: 00000 A
C: 00000 RE: 00000 r MAX : 00000 A MAS 00000 A
G: 00000 I2: 00000 1‘ 11/07/13 11:15:30 11/07/13 11:15:30
[PHASE C CURRENT] [PHASE RG CURRENT] [PHASE A REAL POWER]
DEMAND: 00000 A ' ) DEMAND: 00000 A DEMAMD: ©O.00 MW
+Hm:: 00000 A MAX: 00000 A -'an: 0.00 MW
11/07/13 11:15:30 11/07/13 11:15:30 11707713 11:15:30
[PHASE B REAL POWER] [PHASE C REAL POWER] [3PF REAL POWER (MW} ]
DEMAND: O.00 MW DEMAND: O0.00 MW DEMAND: 0.00 MW
hm: 0.00 MW MAX : 0.00 MW -"Hm:: 0.00 MW
11/07/13 11:15:30 11/07/13 11:15:30 11/07/13 11:15:30
[B-A REACTIVE POWER] [E-B REACTIVE POWER] [P=C RERCTIVE POWER]
DEMAND : 0.00 MVar DEMAND : 0.00 MVar DEMAND : 0.00 MVar
MAX : 0.00 MVar MAX : 0.00 MVar -'-Hlx: 0.00 MVar

11/07/13 11:15:30

11/07/13 11:15:30

[3F REACTIVE POWER]
DEMAND: 0.00 MVar
MAX : 0.00 MVar

11/07/13 11:15:30

A

11/07/13 11:15:30

'

Use | A] | ¥] keys to move to next value.

/\ NOTE : Present Demand value is calculated by a thermal mode and the Max value is
calculated according to the demand mode set in “GLOBAL SETTING | CONTROL SETUP

| OTHERS | Demand Method”.

6.7.8. System

Metering Elements

1) Board Power(+12, -12, +5V)

2) Temperature( C)
3) Battery Voltage

4) Charger Circuit Voltage

[SYSTEM METER]

+12:11.8 -12:-11.9
: 4.9 ™P: 27.5
BAT:24.0 CHG: 27.0




6.7.9. Harmonics

Metering Elements
1) 1¥~7"™ Harmonic of Current

2) 1"~7" Harmonic of Voltage
3) THD of Current
4) THD of Voltage

1. THD

This menu is to display the total harmonic distortion of current and voltage.

[Total Har’ Dis’ (%)]

Ia :
Ib :
Is :

0 va : 4]
0vbk : (4]
0 Ve : (]

2. Current-A

=] @ om e Wk

[HARMONICS]

. THD

Current-A
.Current=-B
.Current-C
.Voltage-A
.Voltage-B
.Voltage-C

This menu 1s to display the 1~7" harmonic and THD of current through phase A.

Y
[HARMONIC - Ial
[1st] OA 100%
[2nd] oA 0%
[3rd] oA 0%

N

[HARMONIC - Ia]

[4th] 0A 0%
[5th] 0A 0%
[6th] [1}-9 0%

N

[HARMONIC - Ia]

[Tth] OA 0%
[THD] 0OA 0%
I

Use | A] | V] keys to move to next value.

/A NOTE : Current-B(C) is the same Menu as “Current-A” function.




3. Voltage-A
This menu is to display the 1*~7" harmonic and THD of voltage in phase A.
v
[HARMONIC - Va)
[lst] 0.0kV  100%

[2nd] 0.0kV 0%
[3zd] 0.0kv 0%

2w

[HARMONIC - Val]

[4th] 0.0kV 0%
[5th] 0.0kV 0%
[6th] O.0kv 0%

N

[HARMONIC - Val]

[7th] 0.0kV 0%
[THD] 0.0kV 0%
A

Use | A] | ¥] keys to move to next value.

/N NOTE : Voltage-B(C) is the same Menu as “Voltage-A” function.

6.7.10. Unbalance

Metering Elements

1) Voltage unbalance(V2/V1) — Source Side [UNBALANCE- %]
2) Voltage unbalance(V2/V1) — Load Side ﬁﬁﬁ;ﬁw

CURREMNT :

3) Current unbalance(12/11)

4]
1]
]




6.8.1. Counters

[COUNTER MENT]

6.8. Maintenance

Maintenance Menu consists of 4 sub-menus.

[MAINTENANCE]
1.COUNTERS
2.POWER QUALITY
3.CONTACT WEAR
4.COMM COUNT

‘] 3.Fault Count[Total]

4.Fault Count [ A ]

1.RESTART: T0 > Parmanent : 16 > Permanent : 12
2.8/W Count: a5 Tamporarcy : 11 Temporary : B
Press Up/Down key A J Press Up/Down key Prass Up/Down key
5.Fault Count [ B ] .Fault Count [ C ] 7.Fault Count [ RG ]
Permanent : 11 Permanant @ 11 Permanent : 7
Temporary : a8 Temporary : 8 Temporary : 3
Press Up/Down key Press Up/Down key Press Up/Down key

B.Fault Count [ G ]
Permanent : 0
0

Temporary :
Press Up/Down key

.Fault Count [ Q ]
Permanent : 2

Temporary : 0

Press Up/Down key

1. RESTART : Display a number of System Restart.
2. S/W Count : Display a number of 52A operation inside of Logic.

3. Fault Count[Total]
* Permanent: Display a number of Permanent Fault.
¢ Temporary: Display a number of Temporary Fault.

4. Fault Count[ A(B,C) ]
*  Permanent: Display a number of Permanent Fault of Phase A, B, C separately.
¢  Temporary: Display a number of Temporary Fault of Phase A, B, C separately.

5. Fault Count[ RG(G,Q) ]

*  Permanent: Display a number of Permanent Fault of Residual GND, GND, Negative
Sequence.

* Temporary: Display a number of Temporary Fault of Residual GND, GND, Negative
Sequence.



6.8.2. Power Quality
Move to “MAINTENANCE / POWER QUALITY?" to confirm fault count.

MAINTENANCE / POWER QUALITY

[SUBPLY OUTAGE]

T-Time T-Cnt
s: @ @
L: @ @

A
Al v
Y
[FQ COUNT] SAG SWELL
A phase: @
B phase: @
C phase: @

BO®

m‘m
L

[FQ COUNT] UNBALANCE

SOURCE-VOLT: @
LOAD-VOLT : @
CURRENT : @

Number of fault 1s displayed. This COUNT menu consists 2 pages. Use
[ ¥ ][ A] button to move to next value.

SUPPLY OUTAGE

(1) It indicates the time of outage on a power source side. The time of
outage 1s displayed as hour/minute/second.

(2) It indicates the number of times of outage on a power source side.

(3) It indicates the time of outage on a load side. The time of outage is
displayed as hour/minute/second.

@) It indicates the number of times of outage on a load side.

PQ COUNT(SAG, SWELL)
(D Tt indicates the counter of sag of A, B, C phase.

(2) It indicates the counter of swell of A, B, C phase.

PQ COUNT(UNBALANCE)
(1) It indicates the number of voltage unbalance on a source side.

(2) It indicates the number of voltage unbalance on a load side.

(3 It indicates the number of current unbalance.

6.8.3. Contact Wear

MAINTENANCE / CONTACT WEAR

[CONTACT WEAR]

1.CONTACT A : 100.00
2.CONTACT B : 100.00
3.CONTARCT C : 100.00

DisplaySwitch contact wear in percentage.




6.8.4. Comm Count

MAINTENANCE / COMM COUNT

rcomm-pnp1]  1/6 | | Indicates the counter information of DNP3.0 protocol. This COUNT
BX Message: o i =
e o | | menu consists 6 pages. Use [ ¥ ][ A ] button to move into sub-menu.
Unsol Tx ]
2] COMM-DNPI1(1/6
Allvy () |
' ' * Rx Message: Indicates the total number of received message of
[COMM-DNPL] 2/6 DNP3.0 Slavel.
BEX CRC Err: [¥] .
Tx RETRY : o| | * Tx Message: Indicates the total number of transferred message of
s : DNP3.0 Slavel.

A I m * Unsol Tx: Indicates the total number of transferred Unsol message
of DNP3.0 Slave 1.

[coMM-DNPL] 3/6

D Conf TO : ]
olEs il - COMM-DNP1(2/6)
: — ¢+ Rx CRC Err: Indicates the total number of CRC error message of
A I v DNP3.0 Slave 1.
e ATE * Tx Message: Indicates the total number of resend messange of
RX Message: 0 DNP3.0 Slavel.
RX Message: o
Unsol Tx : 0 * SBO TO: Indicates the SBO Time-out number of DNP3.0 Slave 1.
A I v COMM-DNP1(3/6)
[COMM-DNP2] 5/6 * D Conf TO: Indicates the Data Link confirm Time-out number of
BEX CRC Err: 0
e o DNP3.0 Slavel.
SBO TO  : 01 |+ A Conf TO: Indicates the Application Link Confirm Time-out
A I v number of DNP3.0 Slavel.
[COMM-DNP2] 6/6 k
LT 3 COMM-DNP2(4~6/6)
A Conf TO : 0 Indicates the communication counter of DNP3.0 Slave2. The

composition counter is same as DNP3.0 Slave 1.




6.8.5. Event Recorder

Manage and display System operation status or History.
Event Recorder Menu consists of 8 sub-menus.

[EVENT RECORDER])
.FAULT EVENT

. CYCLE EVENT
.SYSTEM EVENT
.DIAGHOSTIC EVENT
.P-Q EVENT
.SWITCHING EVENT
.SET CHANGE EVENT
LOAD PROFILE

@ =] o o W

6.8.6. Fault Event

When a fault occurs, record and display 512 events of fault phase, fault current, fault occurred
time etc.

Table 6-12. Fault Event Description

MAIN MENU / EVENT RECORDER / FAULT EVENT

(1) No: Order of recorded fault event is displayed. Max. 256 events

[@ - @]FAULT EVENT are displayed.
A @EE B: ) ) R )
. pa: 2} Sequence No : Sequence order (1-4) 1s displayed in 1 Fault.
® m 1-4 Sequence order before the final fault 1s displayed.
Ex> ®m In case of final fault, fault type is displayed.
[001-TF] FAULT EVENT = Permanent FI : PF
A: 397p B: O Temporary F1: TF
= o RG: 3939P = i
11/07/13  16:23:35 (3) Fault current per each phase, unit A

(4) Final Result
®m ¢x]) Permanent FIL.
= Ewvents before the final fault are indicated as Fault(F) in the
fault occurred phase.
— The final fault event is indicated as Permanent Fault(P).
m ex2) Temporary FIL.
- Ewents before the final fault are indicated as Fault(F) in the
fault occurred phase.
= The final fault event is indicated as Temporary Fault(T).
(5) Fault Current Direction
m Forward: f
m Reverse:r
®m Fault current direction of final fault event is not indicated.

(6) Event occurrence time : Year/Month/Day Hour:Minute:Second.




1. Trigger Source

* Current A, B, C, RG, G NEG

* Fault detect : Temporary Fault, Permanent Fault
* Detect direction : Forward, Reverse direction

* Fault Sequence

2. Trigger Time

Every 1/4 cycle

3. Storage Capacity
The capacity of storage is last 256 events.

4. Related Setting Menu

Stored Value Clear

Select “I. Fault Event”, in “GLOBAL SETTINGS | CONTROL SETUP |\ CLEAR SAVED
DATA™ to clear the stored value.

[001-TF] FAULT EVENT A [002-02] FAULT EVENT |‘l [003-01] FAULT EVENT
A: 190T B: 191T ' ' A: 179Fr B: 179Fr > A: 190Ff B: 191Ff
C: 1BBT RG: 7 — C: 173Fr RG: 7 C: 188Ff RG: 7

11/07/19 21:01:05 ' 11 /07719 20:59:14 |1| 11/07/14 20:58:58

Previous stored information is displayed by pressing [ W] Key, and next stored information is
displayed by pressing [ A | Key. [NO-001] is the latest information stored.



6.8.7. Cycle Event

In case of Fault, Cycle Event records 32 events.

Fault cycle summary is displayed on LCD screen.

Recorded Cycle waveforms can be showed by the interface software.

ERRI
. ERRZ2 |

| WTRIG |

Figure 6-22. Cycle Event Recorder Trigger Logic Diagram

Table 6-13. Cycle Event Description

MAIN MENU / EVENT RECORDER / CYCLE EVENT

(No-) @
a: @ m: @
c: @ BRG: @
@
Ex>
[NO-01] ERR2
A: 1] B: 0
(e 0 RG: 0
_11fﬁ7f13 16:23:35

(1) No: Order of recorded cycle event is displayed. Max. 32 events
are displayed.
(@) Cycle Event Trigger
m ERRI : Fault Pick up trigger
m ERR2 : Since the fault current zero-voltage trigger
m ERRI&ERR?2 : Fault Pick up & zero-voltage trigger
m #WTRIG : User function Set trigger
(3) Fault current each phase, unit A
(@) Event occurrence time : Year/Month/Day Hour:Minute:Second

1. Trigger Source

* Fault wave capture point

*  Fault current

2. Trigger Time
* 16 sampling per cycle.

3. Storage Capacity

¢ The capacity of storage is last 32 events.




4. Related Setting Menu

ON/OFF Setting

“GLOBAL SETTINGS | CONTROL SETUP\ EVENT RECORDER”

Pre-Tngger length setting

“GLOBAL SETTINGS | CONTROL SETUP\ EVENT RECORDER”

Stored Value Clear

Select “2.Cycle Event”, in “GLOBAL SETTINGS | CONTROL SETUP | CLEAR SAVED

DATA” to clear the stored value.

[HO=-01] ERR1

A: 0 B: 0

C: 0 RG: 0
11/07/15 11:59:50

[HO-02] ERR2 | “ [HO-03] ERR1GERR2
A 0 B: 0 A: 0 B: 0

a: ] RG: ] C: 0 RG: 0
11/07/15 11:50:50 m 11/07/15 11:39:25

Previous stored information 1s displayed by pressing [ ¥ ] Key. and next stored information is
displayed by pressing [ A | Key. [NO-01] is the latest information stored.



6.8.8. System Event

Record and display the maximum 2048 of System status changed.

Table 6-14. System Event Description

MAIN MENU / EVENT RECORDER / SYSTEM EVENT

[NO-0001] GLSETCHG Confirm in “MAIN MENU / EVENT RECORDER / SYSTEM
STATUS : HI/ASSERT _—
DATE : 11/07/15 EVENT”.

TIME : 19:51:58

1. Trigger Source

* 52A contact

* Input/Output status change
*  Front panel control

* AC power supply

* External control

¢ External input status

¢ System alarm

* Sleep mode

*  VI(Source), V2(Load)
*  Power Quality detect

& NOTE : Refer to “Appendix B. Logic Bit Attributes & Description™ for more details about
trigger source.

2. Trigger Time
Every 10ms

-

3. Storage Capacity
Last 2048 events

4. Related Setting Menu
Stored Value Clear
Select “3.8ystem Event”, in “GLOBAL SETTINGS | CONTROL SETUP | CLEAR SAVED

DATA" to clear the stored value.

-

[NO-0001] GLSETCHG A [HO-0002] OPST [NO-0003] CLST
STATUS : HI/ASSERT STATUS : HI/ASSERT STATUS :LO/DEASSERT
DATA: 11/07/15 . DATA: 11/07/15 DATA: 11/07/15
TIME: 09:00:03 \ 4 TIME: 08:00:02 TIME: 08:00:01

Previous stored information is displayed by pressing [ W] Key, and next stored information is

displayed by pressing [ A | Key. [NO-001] is the latest information stored.



6.8.9. Diagnostic Event

Record and display the maximum 512 of Diagnostic Events of System.

Table 6-15. Diagnostic Event Description

MAIN MENU / EVENT RECORDER / DIAGNOSTIC EVENT

[N0-001] SELFTOK Confirm in “MAIN MENU / EVENT RECORDER / DIAGNOSTIC
STATUS : HI/ASSERT .
DATE : 11/07/15 EVENT”,

TIME : 19:51:58

1. Trigger Source

* SYSTEM POWER : £12V, +5V

* A/D Converter : A/D Fail, Reference Voltagel, Reference Voltage 2
* MEMORY : PROM, SROM, FROM, DPRAM, SRAM, DSPRAM
* SETTING : GLOBAL SET, BANK1~6

*  WATCH-DOG Restart

* DO Failure

* RTC Failure

ﬂ NOTE : Refer to “Appendix B. Logic Bit Attributes & Description” for more details about
trigger source.

2. Trigger Time

Every 10ms

3. Storage Capacity
Last 512 events

4. Related Setting Menu

Stored Value Clear

Select “4.Diagnostic Event”, in “GLOBAL SETTINGS | CONTROL SETUP | CLEAR
SAVED DATA™ to clear the stored value.

[HO=001] SELFTOK [ ‘ [HO=002] SELFTOK ‘ [HMO=-003] SELFTOE
STATUS : HI/ASSERT ' STATUS : HI/ASSERT STATUS : HI/ASSERT
DATA: 11/07/15 r DATA: 11/07/15 DATA: 11/07/15

TIME: 00:00:03 T TIME: 00:00:02 |'| TIME: 00:00:01

Previous stored information is displayed by pressing [¥] Key and next stored information is
displayed by pressing [ A | Key.



6.8.10. P-Q Event

BKA101-N1 always monitors the voltages on both power source side and load side, and
records the data of power outage in order to analyze the cause when the outage is detected on
either side. When the outage 1s detected, BKA101-N1 records the outage time and duration.
Besides, it also records the occurrence time and duration of sag and swell events and unbalance

events.

Table 6-16. P-() Event Description

MAIN MENU / EVENT RECORDER / P-Q EVENT

[No-@1 @ (L) Displays the order of the event occurrence and events from the
ﬁ;n : g most recent event to the oldest event.

TME : 5 Total 512 events can be stored.

Ex> (2) Displays the event type.

[NO-001]  OUTAGES —  OUTAGE-S : power supply side outage

DT:0000h 00m 00s 00c .

DATE : 11/07/15 —  OUTAGE-L : load side outage

TIME : 00:00:00

= SAG-A(B.C):A(B,C) phase sag.
= SWL-A(B.C):A(B,C) phase swell.
= UBL-SV : Voltage Unbalance on source side
= UBL-LV : Voltage Unbalance on load side
— UBC : Current Unbalance
(3) Displays the duration of outage as in hour/minute/second and cycle
added.
(4) Displays the time of outage, sag, swell or unbalance detected.

/N NOTE : It does not record outage or sag/swell event if the power
of BKA101-N1 was off during the outage.

-

. Trigger Source
Trigger elements : V1(Source), V2(Load)

™

2. Trigger Time
Every 10ms

3. Storage Capacity
Last 512 events

-



4. Related Setting Menu
* Setting

“GLOBAL SETTINGS | SYSTEM SETUP\ POWER QUALITY”

* Stored Value Clear

Select “5.P-Q Event”, in “GLOBAL SETTINGS | CONTROL SETUP | CLEAR SAVED

DATA” to clear the stored value.

[NO-001] OUTAGEL A
OT:0002h 08m 03s 00c

DATA: 11/07/15 —
TIME: 00:00:03 v

[HO-002] OUTAGES Iﬂ [HO-003] OUTAGEL
OT:0000h 08m 03s 00e OT:0000h 25m 03s 00c
DATA: 11/07/15 DATA: 11/07/15
TIME: 00:00:02 m TIME: 00:00:01

Previous stored information is displayed by pressing [ ¥] Key and next stored information is

displayed by pressing [ A | Key.



6.8.11. Switching Event

Record and display the switch status and control mode.

Table 6-17. Switching Event Description

MAIN MENU / EVENT RECORDER / SWITCHING EVENT

[Wo-001] SWITCH EVENT
STATUS : OPEM

CONTROL: LOCAL
11/07/15 19:51:58

Confirm in “MAIN MENU /EVENT RECORDER / SWITCHING
EVENT",

1. Trigger Source

™

-

-

Earth Close(ECLOSE)
Earth Open(EOPEN)

2. Trigger Time
Every 10ms

3. Storage Capacity
Last 100 events

-

4. Related Setting Menu
Stored Value Clear

-

Switch CLOSE(MANUAL/LOCAL/REMOTE)
Switch OPEN(MANUAL/LOCAL/REMOTE)

Select “6.Switching Event”, in “GLOBAL SETTINGS | CONTROL SETUP \ CLEAR
SAVED DATA” to clear the stored value.

[HO-001] SWITCH EVENT

STATUS : OPEN

COMTROL: LOCAL
11/07/15 19:51:58

Al
v

[NO-002] SWITCH
STATUS : CLOSE
CONTROL: LOCAL
11/07/15 19

EVENT

:41:58

[HO-003] SWITCH EVENT

A

. ! STATUS : OPEM
Il CONTROL: LOCAL

Y 11/07/15 16:51:58

Previous stored information is displayed by pressing [ ¥] Key and next stored information 1s

displayed by pressing [ A | Key.




6.8.12. Set Change Event

Record and display the maximum 100 of Set Change Events of System.

Table 6-18. Set Change Event Description

MAIN MENU / EVENT RECORDER / SET CHANGE EVENT

[NO-001] SET CHANGE Confirm in “MAIN MENU / EVENT RECORDER | SET

TARGET : GLOBAL
DATA : 11/07/15 CHANGE EVENT".

TIME : 19:51:58

1. Trigger Source

* Global setting change

* SETBANKI setting change
* SETBANK2 setting change
* SETBANKS3 setting change
* SETBANKA4 setting change
« SETBANKS setting change
* SETBANKDGO setting change

2. Trigger Time
Every 10ms

3. Storage Capacity
Last 100 events

4. Related Setting Menu

Stored Value Clear

Select “7.8et Change Event”, in “GLOBAL SETTINGS | CONTROL SETUP \ CLEAR
SAVED DATA” to clear the stored value.

[NO-001] SET CHANGE |‘| [NO-002] SET CHANGE [NO-003] SET CHANGE
TARGET :@: GLOBAL TARGET :@: SETBANKL TARGET : SETBANKZ2
DATA : 11/07/15 DATA : 11/07/15 DATA : 11/07/15
TIME : 00:00:03 | l TIME : 00:00:02 TIME : 00:00:01

Previous stored information is displayed by pressing [ ¥] Key and next stored information is

displayed by pressing [ A ] Key.



6.8.13. Load Profile

Store and display the Demand value.

Table 6-19. Load Profile Description

MAIN MENU / EVENT RECORDER / LOAD PROFILE

(D

CURRENT (A) [0001]
A: 0 B: o
C: o] RG: 1]
11/07/13 16:23:35

@

REAL POW(MW) [0001]
A: 0 B: 1]
C: 0 3p: (1]
11/07/13 16:23:35

®

REAC POW(Mwvar) [0001]
A 0 B: 1]
c: 0 3p: (1]
11/07/13 16:23:35

4)

PFSENERGY-3P [0001]
PF (%) : 99.9
MWh : 49

11/07/13 16:23:35

Confirm in “MAIN MENU / EVENT RECORDER / LOAD
PROFILE”.

To see previous value, press [4A] key.

To see next value, press | %] key.

On screen (L), use [ENTER] key to see (2), (3), (@) screen in turn.

1. Trigger Source

¢« Demand Current(A, B, C,

RG)

¢+  Demand Real Power(A, B, C, 3d)
* Demand Reactive Power(A, B, C, 3d)
* Demand Energy - Positive Watthour(3d)

¢  Power Factor(3d)

2. Trigger Time

3. Storage Capacity
Last 5120 events

-

5, 10, 15, 20, 30, 60minute




4. Related Setting Menu
* ON/OFF Setting
“GLOBAL SETTINGS | CONTROL SETUP\ EVENT RECORDER”
* Recording Time Interval Setting
“GLOBAL SETTINGS | CONTROL SETUP\ EVENT RECORDER”
* Stored Value Clear
Select “8.Load Profile” in “GLOBAL SETTINGS | CONTROL SETUP | CLEAR SAVED
DATA” to clear the stored value.

CURRENT (A) [0001] Ii CURRENT (&) [0002] A/ |CURRENT (a) [0003]
A 0 B: 0 J A: 0 B: 0 —--_ A: 0 B: 0
i 0 RG: 0 . C: 0 RG: 0 — | 0 BG: 0
11/07/13 16:23:35 |l 11/07/13 14:23:35 ' 11/07/13 12:23:35

Previous stored information 1s displayed by pressing [ ¥] Key and next stored information is
displayed by pressing [ A | Key.

& NOTE : The value shown in “Lead Profile” is calculated according to the demand mode set
in “MAIN MENU/GLOBAL SETTING/CONTROL SETUP/OTHERS”.




7. LOOP CONTROL APPLICATION

7.1. Auto Sectionalizer Loop Control

Table 7-1. Auto Sectionalizer loop control

SETTING CBI1 RC1 AS1 AS2 AS3
SECTIONALIZER

Type Select - - SEC SEC SEC

Sec Oper” Cnt - - 3 2 3
Sec RS Delay - - 10.00 10.00 10.00
Sec op Delay - 0.00 0.00 0.00

CB AND RECLOSER - - -

2 Trip 4 Trip
Operate count - - -
Lockout Lockout

¥. CB(Circuit breaker), RC(Recloser), AS(Auto Sectionalizer)

PRECAUTIN 1 for SETTING

Figure 7-1. Auto Sectionalizer loop control

j

1) AS is an automatic opening equipment when Dead Line Voltage. When “Sec OP Delay™

time 1s provided, the opening time of AS shall be faster than RC1 or CB1 minimum 0.3

secC.

2) “Sec OP Delay” time of AS 1s better to set 0 second for Instantaneous Trip(Open).

3) Auto Sectionalizer Instantaneous Opening time : <80ms

4) Entec Recloser reclose time : Minimum 0.5sec

PRECAUTION 2 for SETTING

1) “Sec Oper’ Cnt” setting of AS1 shall be higher than AS2 when AS1 and AS2 are in series

connection as Auto Sectionalizer.



Loop control with F1 Fault

RCY

RCY

Figure 7-2. Loop Control with F1 Fault

Stepl : At F1 location, when Permanent Fault occurs, RC1 conducts reclosing cycle.
ASI counts “Sec Oper’Cnt” when Dead line Voltage after sensing a Fault.
When RC1 trips three times, it reaches “Sec Oper’Cnt” set value (3). Then F1 location 1s
disconnected after “Sec OP Delay” Timer 1s finished.
AS2, AS3 is not operated because they did not sense the fault.

Step2 :  ASI is opened and RC1 is closed after Reclosing 3 times.
RC1 is closed after AS1 disconnect F1 location, and keep the rest of line normal.

Step3 :  After removing the Fault, manually (local or remote) close AS1 and recover High Voltage
line.



Loop control with F2 Fault

Stepl :

Step2 :

Step3 :

RCY 151

RCT 157

Figure 7-3. Loop Control with F2 Fault

At F2 location, when Permanent Fault occurs, RC1 conducts reclosing cycle.

AS2 counts “Sec Oper’Cnt” when Dead line Voltage after sensing a Fault.

When RC1 trips two times, it reaches “Sec Oper’ Cnt” set value (2).

Then F2 location is disconnected after “Sec OP Delay” Timer is finished.

ASI1 is not operating because that “Sec Oper’ Cnt” is set for 3

AS3 is not operated because AS3 did not sense the fault.

AS2 is opened and RC1 is closed after two times of reclosing.

RCI is closed after AS2 disconnect F2 location, and keep the rest of line normal.

After removing the Fault, manually (local or remote) close AS2 and recover High Voltage
line.



Loop control with F3 Fault

RCT 1571 é ;

RCH 151 é |

Figure 7-4. Loop Control with F3 Fault

Stepl : At F3 location, when Permanent Fault occurs, RC1 conducts reclosing cycle.
AS3 counts “Sec Oper’ Cnt” when Dead line Voltage after sensing a Fault.
When RC1 trips three times, it reaches “Sec Oper’ Cnt” set value (3). Then F3 location is
disconnected after “Sec OP Delay” Timer 1s finished.
ASI1, AS2 are not operating because that they did not sense the fault.
Step2 :  AS3 is opened and RCI is closed after three times of reclosing.
RC1 1s closed after AS3 disconnect F3 location, and keep the rest of line normal.
Step3 : After removing the Fault, manually (local or remote) close AS3 and recover the High

Voltage line.



7.2. Tie Point Switch Loop Control

Table 7-2. Tie Point Switch Loop Control

SETTING CB1,2 SR1,2 AS1,2 TS1
SECTIONALIZER
Function - SEC TIE
Sec Oper® Cnt - 3
Sec RS Delay - 10.00s -
Sec op Delay - 0.00s -
Tie VRS - - SVI1 & §V2
Tie Oper’ Cnt - - 2
Tie CL Delay - - 30.00s
Tie OP Delay - - 5.00s
Tie DV1 Dly - - 1.00
Tie DV1 DIy - - 1.00
CB AND RECLOSER
Recloser Operate count 2 Trip Lockout 4 Trip Lockout - -

Figure 7-5. Tie Point Switch Loop Control

¥. CB(Circuit breaker), RC(Recloser), AS(Auto Sectionalizer), TS(Tie Point Switch)




PRECAUTION for SETTING

)
2)

3)

4)

5)

6)

7)

TS1 must cooperate with BORNA Sectionalizing Recloser.

TSI shall be operated when F1 is occurred in the Source side of SR, and shall be set for
not operating when F2, F3 occur in Load side.

To prevent further fault, TS1 shall be operated after BORNA Sectionalizing Recloser trips
and disconnects a fault area.

BORNA Sectionalizing Recloser is automatically opened when Source and Load side
become Dead line Voltage (DV), and automatically closed when Source side and Load
side become Live line Voltage (LV).

The count number of SR1 and AS1 shall be larger than the count number of TS1.

“Tie Oper’ Cnt” of TSI is set 2, AS1 shall be set 3, and SR shall be set 4 to cooperate
with AST.

TS shall not be closed when a fault occurs between SRI and TS1. If “Tie Oper’ Cnt” of
TSI 1s set to 2, Close delay time shall be set to longer than 5 seconds which 1s 2 times of
SR1 reclosing time.



Loop control with F1 Fault

Stepl :

Step2 :

Step3 :

Step4 :

Figure 7-6. Loop Control with F1 Faulr

At F1 location, when Permanent Fault occurs, CB1 locked out after conducting reclosing
cycle.

SR1 counts Dead line Voltage time till a set time, then automatically opens (disconnects)
F1 location.

“Tie Oper’ Cnr” is set 2. When CBI1 trips two times, “Tie CL Delay™ is run and afier 30
seconds, TS1 1s closed.

F1 1s disconnected and the rest of High Voltage line shall be operated to the opposite
direction.

After removing the fault, close CB1 manually (local or remote), SR1 is automatically
closed after a setting time.

Open TS1 manually (local or remote) and recover High Voltage line.



Loop control with F2 Fault

Figure 7-7. Loop Control with F2 Fault

Stepl : At F1 location, when Permanent Fault occurs, CB1 locked out after conducting reclosing
cycle.
If SR1 trips two times, TS1 counts 2 and Close delay time is ran.
While Close delay time of TS1 is operating, SR1 becomes Live line Voltage by reclosing,
and Close delay time 1s reset.
If SR1 trips three times, TS1 counts 3, it 1s more than “Tie Oper’ Cnt” 2, so that Close

delay time doesn’t run.
When SR1 trips 4 times and locked out, TS1 counts 4. Close delay time doesn’t run.

Step2 :  Open SR1 manually (local or remote) and recover High Voltage line.



Loop control with F3 Fault

Stepl :

Step2 :

Step3 :

Figure 7-8. Loop Control with F3 Fault

At F3 location, when Permanent Fault occurs, SR1 trips 4 times and locked out after
conducting reclosing cycle.

If SR1 trips two times, TS1 counts 2 and Close delay time runs.

While Close delay time of TSI 1s operating, SR1 becomes Live line Voltage by reclosing,
and Close delay time 1s reset.

If SR1 trips three times, AS1 is automatically opened, TS1 counts 3, and it is more than
“Tie Oper’ Cnit” 2, so that Close delay time doesn’t run.

After AS1 disconnects with F3, SR1 is reclosed and keeps the rest of High Voltage line
normal.

After removing the fault, close AS1 manually (local or remote) and recover High Voltage

line.



