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Transformer Division

- Pole Mounted Type, Pad Type
- Distribution Transformers

- Power Transformers

- Wind Power, Solar Energy

- Special Purpose TR

- Reactors

Electrical Equipment Division
- BCT for Transformers

- BCT for Circuit Breakers

- Current Transformers

- Potential Transformers

- MOF (Metering Out Fit)

- Switchgear

Power IT / Railroad Operations / ICT
- Oil Diagnosis Module

- Oil Temperature, Load Monitoring Module

- Wireless Communication Module

- IT incoming, Distributing Board

- BUS DUCT, BUSWAY

- Railroad Operation & Maintenance

- ICT System (Power, Water Treatment Transportation,

Environment)
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Arc Protection Optical Device

VI-APOD Series

Product Overview
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Arc protection devices as a multi-processor system, fiber optic
sensors (FOS) using a 0.4-35kV Switchgear substation level in the
event of a short circuit in the electrical arc that emits a flash of
infrared detection by accident from a short circuit protect
Switchgear.

The degree of damage to switchgear arc duration depends on
the amount of discharge, the device 70KHz wide field area has
more available bandwidth and the sensitivity of the sensor can be
from ms to 100ms duration spark discharge in the range, such as
arc to detect.

When it is determined that the spark discharge arcing arcing at
the moment immediately before the Trip command to achieve
core provides negligible damage that can be done to keep track
of, so a minimum of damage to facilities with the safety of
workers or the people near guarantee.

The arc protection device to the 50Hz low frequency bandwidth
of the arc is also functioning.

Applications include electrical substations, power supply of gas
and oil industry facilities, industrial plants, such as the subway and
electric railway is geupjeonso.

Product Features
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« Installation, commissioning the system self-diagnostic function

» Trip signal generation circuit while driving continuous
self-diagnostic function

» Incoming block breaker failure protection
» Automatic input and automatically switch to a backup

» The design requirements according to the user logic program
arbitrary adjustable

» Each circuit breaker trips available

VI-APOD X£ Al [VI-APOD Applications]

X[oH, Hz, HEA
Subway, railway, substations

HEA U JIA, MQ ZHUE
Substations and gas, oil plant

AHAA
Industrial facilities

Arc Protection Optical Device VI-APOD Series
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Product Structure

Arc Sensor and the two strands of fiber optic cable is connected
to the light at the end Sensor Radar Detector as a fish-eye type of
lens is made of a special fiber optic cable is connected to the TIP
terminal wealth. Detection angle of the lens is a 5 steradian.
Monitor for measuring the electrical Arc VI-APOD Connector is
connected to the optical fiber is connected to detect the end Arc
Flash Arc Sensor with a special lens is attached.

Switchgear VI-APOD front of the monitor or attached to the
carrying of the inner door and the Arc Arc Sensor Lens of the fiber
is connected to the function in the range measured by Binding is
installed in place.

Connector
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Are FOS

radiation fiber

testing light pulses
S8 L JL JL

The Operation Principle of VI-APOD

FOS from the lens when it detects a rise of Arc signal transmission
through a fiber optic cable which is a block from the optical signal
into an electrical signal BLDT change.

The light reflected from the inside of the lens to the rise of Pulse
Signal Analysis of the Arc to perform the functions to analyze the
circuit is received and interpreted by quickly from Arc System,
accident protection.

L JTL JL

zone of .
reflection of fiber
testing pulses

light signal from Arc

FOS2| S&22| (The operation principle of FOS)
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Arc Protection Optical Device

VI-APOD Series
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Protected by Protective Relays
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Check for short circuit detection algorithm embedded in Arc
Protection Device discrete (Discrete) can receive a signal from the
input units. SGC relay protection circuit signals instantaneous
overcurrent protection (OCP) circuit or undervoltage protection
(UVP) circuit from our DIU (Discrete Input Unit) is converted from.
Sensor detects the five prevention and protection to the reliability
of the Arc Protection Device Protection Relay with the two is that
the System.

A

Overcurrent Current
Protection transformer

Arc protection

monitor

: Switchgear E
@ : Lens :
FOS ' ROAS :

HSAFI(OCT, UVT)2te| HAAAR 1A of
(Example of the Linkage System of the Protection Relays)

Features of the Optical
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Arc Protection Optical Device VI-APOD Series
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« The apparent optical bandwidth, low loss, high insulation
performance, and had does not receive interference.

» Optical arc protection device installation space is small and fast
accidents by detecting the arc of the accident, nor to minimize
the economic loss to prevent the spread.

* Real-time monitoring of the electric arc and the current through
the power of the system contribute to the overall protection.

» Fiber optic sensor technology, installation costs compared to
the incident diagnosis of protection bring effects.

» High-voltage systems that require protection systemin the
current trends of the environment arc all countries due to
regulations by law accident began.

* High-voltage and low-voltage arc in a broad and
comprehensive accident protection optical sensor technology
for the stability of the system and get the economy.

Switchgear L0l T2l0] 22|E B2 22|E F2i0tt Arc Sensor
£ EX[5to{of Bict,

Drill hole

a) gf/ diam. 12mm

V777

b) 1. Drill hole
N diam. 12mm
N
Ei 2. Secure bracket
N using the rivets
AN
N Radius of curveness

no less then 15mm

c) i

v

Secure FOS with
the plastic tie

Aty

Securing the FOS outside the compartment

Installation Example of VI-APOD

If two separate compartments inside Switchgear separate
compartments for each Arc Sensor is to be installed.

1. Drill hole
a) diam. 12mm
(SN N I\\lm*(&\ =]

2. Secure bracket
using the rivets

b) Bending the bracket to
40-60 degrees

c) Secure FOS with
the plastic tie

Securing the FOS inside the compartment
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Arc Protection Optical Device

VI-APOD Series
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Comparison of Optical Sensor and Photodiode

« "VI-APOD"E= fiber—optic typeS 2 A EMIO|| CHEH Z|AkS
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«"VI-APOD" fiber-optic type as the best immunity to EMI and
had a wide range of the optical detection capability was hungry
reliability.

Arc of the optical pulses less than 1ms and inconsistent with
Arc-Core gatneunde "VI-APOD" the band from 50 Hz to 50
kHz can be detected.

» Photo-diode type, the arc between the sensor and the electronic
block is connected to an electrical cable, electromagnetic
interference is detected by the bandwidth 0-100 Hz, 0-150 Hz,
or as narrow. Also, a couple of electric arc flash approach is
based on the minimum and maximum 12000lux there must be
detected from 8000lux can trust.

» While "VI-APOD" LDTU the FOS and the signal processing
block between the two receive signals by fiber optics to
electromagnetic interference does not detect the high-
frequency band can seomho comprehensive monitoring and
control of all the signals completely can be done.

Features and Elements of VI-APOD
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» Automatic control of optoelectronic circuits
(FOS, units, communication cable)

« Switchgear installation in the area and determine the quantity of
arcing optional installation at the point forecast

» At the request of the user in the field can be set to match the
Logic

» OCP, UVP and protection is associated

» Trip delay for signal generation holds

« Self-test function held during operation

» Operation of the insertion or removal of the FOS can be

» Device failure, power failure, such as arc detection signal display

« At least one second device functions in the event of a power
failure lasting

» After power is restored after a power failure to keep the
information of the group energized, Maintain the initial setup of
the device information

» Non-Volatile Real time clock (Real Time Clock) and event
recording retention port

« Integrated USB interface to the computer through the event log
transfer

» ANSI/TIA/EIA-485-A-98 Bus Processing through connected
with the control system

« FOS trip signal of the poor of the poor, and can check whether

» Covered with dirt and dust, even while maintaining the
functionality of FOS

» Switchgear without changing the structure of the device
quick and easy Minimize the cost of installation
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Light Detection and LDTU Unit

FOS electric arc caused by arc flash is detected and passed to
LDTU via fiber-optic cable and is converted into an electrical
signal which is amplified and compared with Reference Signal
Reference signals that occur in the short-circuit current of about
200A electric arc flash and the equivalent value of 1000Lx more

1000Lx O|Afo| Mt O|AOf| A CIHIO|AL] Trip AMSE SHHAIZICE about the brightness of the flash as above Trip signal causes the
device.
Fos ~ N VPU Power 1 LDTU
@ > % .
Power 2 | \24V : Y
FOS C) N \}@ > 2| -oav
- ) 3| CANL
Trarés:;\ellver 4 CANH
N N - 5 | CAN-COM
) N in 6 | COMMON
N — T oue
— =) @ - \
LDTU F#Z=%= (LDTU structural diagram)
o - -

DIU ¢y DIU (Discrete Input Unit)
ciats|2 ZHX| &olg @6l of3 Z=2EIM C|Ho| A0 LH&EE Check for short circuit detection arc protection devices built into
otm13|= 0| C)AT|E Discrete) YHSLOZEE AISE 8IS 4 Ithe algor.ithm of discrete (Discr.ete) can recgivea §ignalfrom the
ol C 20| HE3|Z0| AIBSS AN TIHE B sz input units. SGC relay protection circuit signals instantaneous
UCE. SGC ZefO] 22O tZS2 =Al 2R (ocP)| overcurrent protection (OCP) circuit or undervoltage protection
F= BEHY E5(UVP) EZS|2 2R2E DIU(Discrete Input (UVP) circuit from our DIU (Discrete Input Unit) is converted.
Unit)ojl.Af HHEHEICE

g ©

MPU Power 1 B
reEsssss=- a
- DU,

DIU =% C}o|o{2# (DIU block Diagram)

N

Input 1 + 1 42 Hl: %20\*{ ! X1 |
nput1- | 2 % x2 S T puts ]|
nput2+ | 3 ] v ] ] |
Input 2 - 4 2 -24V [} X1 |
' = ] 3 CAN-L Input1- !
L Transceiver 2 CAN-H |
CAN [} |
5 | CAN-COM L e e e e e = a

J__ 6 | COMMON

OCP E= UVP Als 71 di
(OCP or UVP How to configure the signal)
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Y1 / Discrete Output Unit

VRCU H&7| H|of %5& / VRCU Unit

232 X 2elS {lsh Ofﬂ Z=EM ClHo|A0 LHEE
EI% | ClAZZ|E(Discrete) YBRUOZHE AMSE Bg £
EiIOI HS3|2o M 8 Al IR E5(0CP)3|2
Eg(UVP) EZl3|2 22 DIU(Discrete Input Unit)
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Check for short circuit detection arc protection devices built into
the algorithm of discrete (Discrete) can receive a signal from the
input units. SGC relay protection circuit signals instantaneous
overcurrent protection (OCP) circuit or undervoltage protection
(UVP) circuit from our DIU (Discrete Input Unit) is converted.

Power 1 %
MPU P—
X2
Power 2 1 04V
&%" 2| 24V
Transceiver 3 CAN-L
CAN 4 CAN-H
5 | CAN-COM
J_— 6 | COMMON
X1
— 1 Input 1 +
\_Q 2 Input 1 -
3 Input 2 +
\|:: iﬁ 4 Input 2 -

DOU =% C}0]|0{1 (DOU block Diagram)

EEETY

VRUCE 0= ZE2EIM C|Hlo|AC| M2 25 Ax|o|Ch,
712 e EXIxEo| HEt 0|5 jq_g I C|HIO|A S| SXRIS
£ Capacitor7t LHEE| 2 Power SupplyE M0 StC,
Power Supply2| 2f0| DC 24V(EZ 5{2%|) 0|5l2 o X|H

C|HIO|A= Power Supply25E £22|=ICt

== ‘r‘|°H

VRUC of the arc power supply protection device is the secondary
device. The default configuration of the operating current after 1
second paragraph for the operation of the device is a built-in
Capacitor Charging Power Supply controls. Voltage of the Power
Supply DC 24V (allowable per minute) falls below the device is
separated from the Power Supply.

X1
+220V [ 1 |—‘ ;,\,\ +220V-Out
-220v [ 2 |—‘ i /s -220V-Out

[ ———

ﬂ

Voltage N
detector [ ] — T
X4
- 1
o 7

VRCU £5 Ct0|o{1 (VRCU block Diagram)

CU (Control Unit)

ME AEfo] HEE CU(Control Unit)2] CIAZE| 0] EAIZO
HA|EICE CU(Control Unity= C|HIO|AL| MBME, SEH|0] HE,
nfztole ™S g UEE UL

Information on the current status of CU (Control Unit) will be
displayed in the display window of the display.

CU (Control Unit) of the current state of the device, motion
controls, parameter settings are to be.

X1
Vce 1 —° X1
USBdm | 2 MPU L AT Fawe
usB
USBdp 3 2 Fault -
GND 4 3 Trip +
X4 [ s
\ I 4 Trip -
'IXRRX- ; R8-485 =
¥
CO)I(VII\)/(ION 3 Power - o
— 2 - 24V
] ) 3 CAN-L
N::;scl)atlle TranCsAcslver 4 CAN-H
v 5 | CAN-COM
r 6 COMMON
Real Time .
Clock Display

CU EE Cl0|o{3# (CU block Diagram)

Arc Protection Optical Device VI-APOD Series
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Connection Diagram

CMU
m

1 +Input-1 +Output-1
"""" 2 | drputl | -output-l
"""" 3 | +4put-2 | +Output-2
"""" 4 | dnput2 | -Output-2
s +Output-3
,,,,,,,, 6

7 +Output-4
"""" g ~ -output-4
"""" 9 ~ +Power
10 ~ Power

1 CAN-COM VI-APOD-V100 HIZ 74

(VI-APOD-V100
Product Configuration)
CuU
Contact Circuit
X1 X2 X3 X4

,,,,,,,, L | +4v_ | Faultt | VCCWUSB)  TxRx-
77777777 2 | v USBdm TxRx+
3 | CANL | Tipr | USBdp | SHIELD
,,,,,,,, 4 | CAN-H | Tip- | USBGND = NC.
,,,,,,,, 5 jcancom

6 | COMMON

ZMIE VI-APOD-L100
(Economic VI-APOD-L100)
Specification
Item VI-APOD Series
~ SHIHM M ZE / The sensitivity of the sensor starts operaton | 1000
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, At & M2t/ Blocking actiontime | O9ms
,,,,,,,,,,,,,,,,,,,,,,,,,,,, |cH x| MM 2% / Maximum number of sensors installed |~ 6pes
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, dIM ZO| /sensorlength | 58LmM
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Z|th Trip AI2E ©At / Maximum trip signal terminals |~ 4ea
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ht B4 /Terminaltype | ZO[ZH/Rely
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A ,C,,,/P,C,,,’i,,l’,‘,',,’,ﬂ,‘,’,*,/,AC,/PC,§w,',t,<;h,'n,9,y9lt,a,9,e,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . Max2sov
- AS8HR/Switchingcurrent 200mA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T r,'pf!%?,‘,ltél?f,/,Tr!p,,S,!gna,l,,dyr,atpn,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 3%0ms
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S MY / Operating voltagedc) | 130-250v
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, &% HY / Operating voltage(p) | 90-250v
~ WIIMAZ M3 /Standby power consumpton | AW
X MAHHH/Operating power consumption | gw o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, t& 2 / Operating temperature | -40C~50C
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MH =X AEZ2 / Front operation controller(cl) | 213(W)x125D)x46(H)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LHE 22 CIHIO|A /Internal circuit deviceCMU) | 214W)x138D)x160(H)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A& 1= / Atituge | lessthan1000m
=2 / Weight 3kg
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Arc Protection Optical Device

VI-APOD Series

VI-APOD-V100 / & 2#|0|A Y (Standard One Case Type)

VI-APOD-V110 / & E&

% (Standard Module Type)

Dimension

Arc Protection Optical Device VI-APOD Series
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A
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Are protection device
@ ©f

© Fanlk FOS @

OOt @
© ®

Ut
ORelay1 P
© fisay 2 © lnput 9
© Inpu 2

O Reley

4x035 Dimension
1
@ %d}nrga%nm SWITCH CONTROL UNIT
[OPower ] || |
© ) O Trip < : >
= 2 OFault @ @
Inbure Dioable <:>
©OSensors Off
193 46
213
[e)
SHSHSH -~
z@ z@ ,@ i 2@‘ i Din Rail
L EE R 2
22 W3S 1Is 153 Iss e
8.7
226 | 226 | 226 | 226 | 226 | 226 1223
VI-APOD-L100 / BX|¥ (Economic Type)
Dimension
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