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DIGITAL POWER QUALITY INDEX

Energy Counter

ES-32LS
ES-45LS
ES-80LS

Digital Power Meter
EMR-04 Series

Digital NetworkAnalyzer

EMR-07 Series
MPR-53 Series
MPR-4X Series

Communication
Systems
Converter
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Energy Data Logger
Energr Management Software
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PRODUCT SELECTION GUIDE TABLE

ES-32LS DIN Rail ® @ ® LCD

ES-80LS DIN Rail & L] @ LCD

EMR-07S 9%6x96 ® @ @ ® ® O @0 @ LCD

MPR-45S 9%x96 ® ©® @ ® ® O OO0O0O0 @ @ LW

MPR-46S 9% x96 © © ® © ® ® O OO0 O0OO0Ce® @0

MPR-47S %x9% ©® ® @ @ @ e o @0 OO OO @ @ (p

® Standard O Optional



DIGITAL ENERGY COUNTER
davdumwavoiuwihstaktowa

Energy Counter qu ES-32L uaz ES-80L iJuaunsaitiudr kwh dwmiumsiadsunanisldnassu
uuu Smgle Phase 220 - 230 VAC (L-N) ﬂmminwmmuaﬂn'a'm'mmwma"muuuLm‘lﬁamamuﬂﬁwawﬁ
AwieAMuIBInTIAzWiuGY AusAsgIuaINainalansauy 9 Es-32L (Maximum Load Current at 32A.)
waz ES-80L (Maximum Load Current at 80A.) ld3umsesnunuusnliifivuindnnssinga azaansdanisaness

wazAnnsdnnaneludtaunsaldsusznauluareanuaunsafitAen1eany Pulse Output  dmsudedyaina

NasuUlnda (Import-kwh) 8nfae

Single Phase kWh Counter

ES-32L/LS ES-80L
ﬂ €Fr
‘ b
cac @ exs
TS ; | s’

Maximum

@ 80A
[KEm] <G> EENeE C€ @

ATANAIUINRAN (Energy Measurement)

B import Active Energy (kWh)

HeAduivas (Special Feature)

B Energy Pulse Output (ES-32L/80L)
B RS-485 Communication (ES-32LS)

Ambient Conditons ___|__________|

20°C to+ 65°C

Ambient Temperature
Ambient Humidity 90 %
Overvoltage Category 1l
Type Indoor
Degree of Protection IP-51
Connection Terminal With Screws

@ Power Quality and Energy

MID certificate, which is accepted as the measuring

standard in European countries.

Technical Features
Accuracy Class
Operation Voltage
Tolerance

Operating Current
Nominal Current
Min, Rated Current
Frequency Range
Display

Pulse Output

Pulse Time
Communication
Installation

Power Consumption
Operating Temperayure
Surge Voltage Test
Burst Test

Cable Section
Standard
Cartificates

57101(Un)

Watt-Hour Meter

Concentrator

ES-32LS ES-45LS ES-80LS
Class 1.0
230 VAC, 50/60 Hz
-20% to + 15%
0.02-32A. 0.02-45A. 0.08 - 80 A.
In=5A,Imax=32A |In=5A,Imax=45A In=5A,Imax=80A

20 mA.
50 - 60 Hz, +10%
LCD 6 + 1 digit = 999,999.9 kWh
1,000 Imp./kWh
Ti=20ms.

RS-485
Rail Mount (DIN EN 50022)
<2VA
-20°C to +65°C
4KV 1.2/50 ps (IEC 1000-4-5)
4 kV (IEC 1000-4-4)
4.0 SQMM.
EN 62052-11, EN 62053-21
MID measurement ceritificates
5,500.- 5,900.- | 7,150.-

Internet!

Intranet’y' P GEM Network

T & RE4E5

Dimension

h
2
o
A

ETHERMET CONVERTER
& FS-485
4G Moddude | |

MPR-45S £

Ethernet

Fﬁdh-nli

Most Application for

Factories
Shopping Malls

90
e 1

Note: Should not be used for billing purposes,

A-3

Airports

Railway Stations
Stores

Building Complexes
Hotels

Apartments
Hospitals

Schools

Holiday Villages
Marinas

Booth in Trade Fairs
etc




ENERGY NETWORK ANALYZER
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EMR-04 Series ifugunsaifadmdsnulwiuuuidneaiiannsonansiinsiademauaznanuiaualdluminodsriudu
juﬁ"&'ﬂﬁhwé’qmu"lw%ﬁﬁmqmiﬁl,i‘Jum'an’ns’imsﬂzﬁﬁﬂuwé’qmu"lw% 19U Cos@, Watt, Var, VA, Import kwh, Export kWh, Inductive
KVArh, Capacitive KVArh, Max/Min Demand tJu@u $nwa EMR-04 Series Lﬁuﬁuﬁﬁﬂméauw'ritwiﬁ]mﬂﬂﬁ'm AMATWNITINAT
wasulnilh waganuwiugrgadsanusanaunuly Import kwh meter juinUsznnaunyuldoglivsz@ansaw

nuewne : Anwaseudlwilugu kwh , kvArh , Max/Min Demand , igniiuiintilu Power meter azdansagudlndiu

L EMRO4S EMR-07S

g
()

Qutpat

&

(&)

|

ERet (€ @ B8 TNet C€ @ @

MAC Energy Management Software

ArIan19lila (Electrical Measurement)

B Phase Cos (0} Power Quality and Energy
B 3 Phase Cosg |
B Active Power (P)
B Reactive Power (Q)
|
|
|

Internet/

Apparent Power (S) Intranet"VPN

Total Active Power (2P)
Total Reactive Power (ZQ)
Total Apparent Power ( ZS)

ETHERNET CONVERTER

AanasUIniA (Energy Measurement)

-

B Import Active Energy (kWh)
B Export Active Energy (kWh)
B Reactive Energy-Cap (KVArh)
B Reactive Energy-Ind (KVArh) EMRAS R

ANAUABINTIIN NN (Demand Measurement)

B Peak Demand
B \ax / Min Values
intemet/

WaAdufivay (Special Feature) ; . intranet’VPN
(Energy Management Softwane)

B pyal Energy Meter (for Mains & Generator)
B g Different Energy Calculation Methods
B 2 Digital Input

Ethernet

GSM Network

4G Module

EMR-045 EMR-045



EMR Series EWE

SPECIFICATIONS

RS-485 Communication { ] [ ]
Energy Pulse Output ® ®
Digital Input ® ®
Demand Values L L]
Max - Min Values L L
Password Protection [ ] L ]

@ 2

Dual Energy Meter
Electrical Parameters

Operating Range *110VAC/ 230VAC £10% or 45 - 265 VAC/VDC 45 - 65 Hz
1-phase / 2-wire

Network Type 3-phase / 3-wire (Delta)
3-phase / 4-wire (Star)

Accuracy 1% +1digit

Current Transformer Ratio (CT)

5-10,000 / 5A (programmable)

Voltage Transformer Ratio (VT)

10-200kV, 1-4,0 00 (programmable)

Measurement input

Voltage 10-300V AC (L-N), 10-500V AC (L-L)
Current 50mA-5.5A
Measurement Ranges
Power 0 - 215 M(W,VAr,VA)
Energy 0-9,999,999.9 MWh, MVArh
Power Consumption <4\VA
Burden <1VA (Current burden), < 0.5VA (Voltage burden)
Demand Time 160 min. (programmable)
Communication Interface MODBUS RTU (RS 485) - Optically isolated, programmable
Baud Rate 1200-38400 bps
Address 1-247
Parity no,odd,even
Energy Pulse Output NPN Transistor
Switch Period Min. 1,6 sec (400msec pulse width)
Operation Current Max. 50mA
Operation Voltage 5...24VDC, max.30VDC
Display Red LED

Mechanical Parameters

Equipment Protection Double Insulation ( @ Measurement Category Il

Ambient Operating Temperature 5%, +55%

Degree of Protection IP40 (front panel)

Panel Cut Out (mm.) 91x91 91x91

Dimensions (mm.) 96x96 96x96

mmgﬁusaﬁ'u EN 610004-5 , EN 6100044 , EN 610004-2 , EN 610004-11 , EN 60529
51A1(U ) 9,400.- 11,000.-




ENERGY NETWORK ANALYZER
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EMR-53S Wugunsaldmsunmsiauaz Snszintslinasnuluii lasaunsadadminiinesaineg
malwilnannnd 50 wasadiwaisaansdndansduannwlniin uenanildsll software damsutuiindoya
nsldwdealnin iwethundiaszinmslindanulniuasdusuamisdunisufuusmilunisTdwdenuini
ioaanslindsamulnilidely

[=Net C€ @
o eiuazinseina syl
Fuuasgudl Pulse Output

A1l (Electrical Measurement)

Phase-Neutral Voltages (V L-N)
Phase-Phase Voltages (V L-L)
Phase Currents (I)

Total Current ( ZI)

Neutral Current (In)

Power Factor (P.F)

Cos @

Frequency (Hz)

Active Power (P)

Reactive Power (Q)

Apparent Power (S)

Average V L-N

Average V L-L

Total Active Power (ZP)

20
Total Reactive Power (2Q) m CE@

Total Apparent Power (ZS)

PR T —— 5 gunsaldasauiuAauRImed
TIAWAITU 1 (Ener easuremen g war = ¢ = ¢
8Y ® Energy Management Software : 9oWARISAIUIUIALAZTRTIZVAINITITINDS

B Import Active Energy (kWh) sineq Tnsansauszgndléaldgegats 247 fiwos

] : . v .
Export Active Energy (kWh) ® auvasdrya RS-485 iy RS-232 (Converter 485/232) {u
B Reactive Energy-Cap (KVArh)

B Reactive Energy-Ind (KVArh) RS-232/485i

Arianun v (Quality Measurement) HeAduiiiaw (Special Feature) Modbus  Harmonics
Dual Energy Meter (for Mains & Generator) 8

@ Power Quality and Energy

Internet/
Intranet/VPN

ETHERMET CONVERTER

Tk

Ethernet

EMR-535 EMR-535 METE34
#32

B Total Harmonic Distortion for Current |
Puil
(% THD 1) M 6 Different Energy Calculation Methods Outbt  commmr
B Total Harmonic Distortion for Voltage B 2 Digital Input
(% THD V) B 2 Alarm Contact Dolta  Pulse
' w 'l :H Input Counter
A1AUABINITNeLlHNT (Demand Measuremen B Digital Hour Counter
B Pulse Counter
B Peak Demand Ve,
Demand

B Max / Min Values



cursss  EAVTES

SPECIFICATIONS
RS-485 Communication {
Energy Pulse Output [ ]
Digital Input ®
Demand Values d
Max - Min Values (]
Password Protection ®
Dual Energy Meter ®
=g 2 Hars nto
Operatlng Range *110VAC/230 VAC £10%or 45 - 265 VAC/VDC; 45 - 65Hz
3-phase / 3-wire (Aron)
Network Type 3-phase / 3-wire (Delta)
3-phase / 4-wire (Star)
Accuracy 1% +1digit
Current Transformer Ratio (CT) 5...10 000 / 5A (programmable)
Voltage Transformer Ratio (VT) 1...4000 (programmable)
Measurement input
Voltage 10-300V AC (L-N), 10-500V AC (L-L)
Current 50mA-5.5A
Measurement Ranges
Voltage 10-500V (direct), 10-200kV (with voltage transformer )
Current 50mA-5.5A (direct), 50mA- 10000A (with current transformer )
Frequency 20-90Hz
Power Factor 4 quadrant
Power 0. 215 M(W,VAr,VA)
Energy 0-99,999,999,999.9 kWh kVArh
THD 0-99.9%
Power Consumption <4VA
Burden <1VA (Current burden), < 0.5VA (Voltage burden)
Demand Time 1-60 min. (programmable)
Communication Interface MODBUS RTU (RS 485) - Optically isolated, programmable
Baud Rate 1200-38400 bps
Address 1-247
Parity no,odd,even
Energy Pulse Output NPN Transistor
Switch Period Min. 1,6 sec (400msec pulse width)
Operation Current Max. 50mA
Operation Voltage 5...24VDC, max.30VDC
Display Red LED
Equipment Protection Double Insulation (@ ), Measurement Category lII
Ambient Operating Temperature 5%, +55 ¢
Degree of Protection 1P40 (front panel)
Panel Cut Out (mm.) 91x91
Dimensions (mm.) 96x96
mmg’m‘sm%’u EN 61000-6-2 , EN 61000-64 , EN 60529
51A1(UN) 12,800.-




ENERGY NETWORK ANALYZER
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MPR-4X Series EWTS

. Y a a = a =
MPR-4X Series \Jugunsaiinuaziiasizindsnulwifiauysaluuu dasniseanuuuliiidnunziaieay
wiauvouanna LCD vunalug#idaslunisuansuadinnudamau deanunsonaniarnnsndinasang quielun
o ” e & a & ow o= i o
AaBAIUNTTIAA1 Harmonics Minduluszuudnnsdslineindaansdeyasynsu RS-485 (MODBUS-RTU) dmiu

nsiendetuAsuRIMBsIASnEe

B o

Modbus Harmonics

& O

Pulse Alarm
Output Contact

Memory Analogue

.

Max,
Demand

MPR-4X Series (96x96)

I/0O Modules (Optional)

MPR-4X series network analizers can be customized for various applications

with I/O modules.

@ Digital Input @® Analog OutmA
@ Digital Output @® Analog OutV
@ Analog In mAN @® OutputRelay
@ Pulse Output

Digital Output Module (2DO) 524 VDC
524 VDC
524 VDC
5-24 VDC
5A/250 VAC;NO

{0/2-10V);(0/4-20mA)

Digital Input Module (201)
Digital 'O Module (2D1-2D0)
Digital /O Module (4DI-4DO)
Relay Output Module (2 Relays)
Analeg Output Module (2 AD)

Users- pecific System Architecture

(Energy Management Software)

Internet
Internet
VPN

ETHERNET COMVERTER RS 485 to USB

MPR-3X MER-4X MPR-3X

MM 102
MM 120
MM 122
MM 144
MM 002
MM 202

Energy Analyzer Enemy Analyzar Eneny Analyzar

5,850
5,850
7,550
9,450
6,550
11,600

Enemy Analyzar

1an9lnAn (Electrical Measurement)

Phase-Neutral Voltages (V L-N)
Phase-Phase Voltages (V L-L)
Phase Currents (1)

Total Current (Z1)

Neutral Current (In)

Power Factor (P.F)

Cos ¢

Frequency (Hz)

Active Power (P)

Reactive Power (Q)

Apparent Power (S)

Average V L-N

Average V L-L

Total Active Power (ZP)

Total Reactive Power (£Q)
Total Apparent Power (ZS)

o

AN U (Energy Measurement)

B |mport Active Energy (kWh)
B Export Active Energy (kWh)
B Reactive Energy-Cap (KVArh)
B Reactive Energy-ind (KVArh)

Arinannldi (Quality Measurement)

B Total Harmonic Distortion for Current
(% THD 1)

B Total Harmonic Distortion for Voltage
(% THD V)

B Partial Harmonic Distortion for Current
51 th

B Partial Harmonic Distortion for Voltage
51 th

ArA2uAaINI5NelTY (Demand Measurement)

B Peak Demand
B Max / Min Values

HeAdufiay (Special Feature)

M 16MB Internal Memory
M Voltage Unbalance
B Operation Hour Meter
B Alarm & Event Log



U
SPECIFICATIONS
Measurements
VOLTAGE

Measurement Range

MPR-4X Series EWTE

MPR-45S MPR-46S

5690 VAC (L-L), 5 - 400 VAC (L-N)

Measurement Range with VT 1-400 kV

Voltage Accuracy 0.5% % 1 digit

Input Impedance 1.8 MQ

Burden (Input Load) <0.5 VA
CURRENT

Current Accuracy

0.5% # 1 digit

Nominal Current 1A/ BA

Minimum Current 5 mA

Measurement Range 50mA - 6.0A , Accuracy: 0.5% x 1 Digit
Measurement with CT 50mA - 10000A

Burden (Input Load) 0.5VA

Overload Current 1.2 In continuous

Short Time Overload (1S) 10xIn

POWER/ENERGY

Active Power Accuracy

Range: 0- 4,000 MW,Accuracy: 0.5% + 1 Digit

Reactive Power Accuracy

Range: 0- 4,000 MVAr,Accuracy: 1.0% = 1 Digit

Apparent Power Accuracy

Range: 0- 4,000 MVA Accuracy: 1.0% * 1 Digit

Power Factor Accuracy

Range: £1.00, Accuracy : £ 0.02

Active Energy

Range: 0 - 99,999,999 kWh or MWh, Accuracy: 1% 1 class

Reactive Energy

Range: 0 - 99,999,999 kWh or MVArh, Accuracy: 2% 2 class

Demand Period

1,2,5,10,15,20,30,60 minimum adjustable

Frequency
Power Quality
Partial Harmonic Distortion V&I

45 - 65 Hz

- THD-V, THD

Voltage & Current Unbalance

Operating Voltage

45 - 265 VAC/DC ; 50/60 Hz

Network Type

3-phase / 4-wire (Star) 3-phase / 3-wire (Delta) 3-phase / 3-wire (Aron)

Pulse Output
Energy Pulse Output

* Active Energy Output (1kWh/pulse - 50MWh/pulse)
* Reactive Energy Input (1k\Arh/pulse - 50MVArh/pulse)

Switching Current * Max. 50mA
Switching Voltage *5-24VDC
Pulse Width *100 - 2500 ms
Maximum Voltage * Max. 30 VDC

Internal Memo
Internal Memory Size

Communication
Communication

RS-485

Baud Rate

2400 - 115000 bps

Mechanical Parameters

Equipment Protection

Double Insulation ( @ ) , Measurement Category |l

Ambient Operating Temperature -5°C, +55°C

Degree of Protection IP-51 (front panel)

Panel Cut Out (mm.) 91x91Tmm.

Dimensions 96x96mm

mmgwsm%’u EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4, EN 62053, EN 60068, EN 61010
51A1(UN) 12,400.- | 20,000.-

* Provided with digital output | /| O modules



MPR-4X Series EWTE

MPR-46S-L MPR-47SE

SPECIFICATIONS
Measurements

VOLTAGE
Measurement Range

5-690 VAC (L-L), 5 - 400 VAC (L-N)

Measurement Range with VT 1-400 kV
Voltage Accuracy 0.5% % 1 digit
Input Impedance 1.8 MQ
Burden (Input Load) <0.5 VA
CURRENT
Current Accuracy 0.5% = 1 digit
Nominal Current 1A [ BA
Minimum Current 5mA
Measurement Range 50mA - 6.0A , Accuracy: 0.5% % 1 Digit
Measurement with CT 50mA - 10000A
Burden (Input Load) 0.5VA
Overload Current 1.2 In continuous
Short Time Overload (15) 10xIn

POWER/ENERGY

Active Power Accuracy

Range: 0- 4,000 MW,Accuracy: 0.5% + 1 Digit

Reactive Power Accuracy

Range: 0-4,000 MVAr, Accuracy: 1.0% + 1 Digit

Apparent Power Accuracy

Range: 0- 4,000 MVA Accuracy: 1.0% £ 1 Digit

Power Factor Accuracy

Range: £1.00, Accuracy : £ 0.02

Active Energy

Range: 0 - 99,999,999 kWh or MWh, Accuracy: 1% 1 class

Reactive Energy

Range: 0 - 99,999,998 kWh or MVArh, Accuracy: 2% 2 class

Demand Period

1,2,5,10,15,20,30,60 minimum adjustable

Frequency
Power Quality
Partial Harmonic Distortion V&I

45-65Hz

THD-V , THD-I 1-51°

Voltage & Current Unbalance

Operating Voltage

_ V&I Unbalance

45 - 265 VAC/DC ; 50/60Hz

Network Type

3-phase [ 4-wire (Star)  3-phase / 3-wire (Delta)  3-phase / 3-wire (Aron)

Pulse Output

Energy Pulse Output

* Active Energy Output (1kWh/pulse - 50MWh/pulse)
* Reactive Energy Input (1kVArh/pulse - 5S0MVAr/pulse)

Switching Current * Max. 50mA
Switching Voltage *5-24VDC
Pulse Width *100 - 2500 ms
Maximum Voltage *Max. 30 VDC

Internal Memory Size

Communication
Communication

RS-485 RS-485 , Ethernet

Baud Rate

Mechanical Parameters

Equipment Protection

2400-115200 bps

Double Insulation ( EI } . Measurement Category IlI

Ambient Operating Temperature -5°C, +55°C

Degree of Protection IP-51 (front panel)

Panel Cut Out (mm.) 91x91mm.

Dimensions 96x96mm

mmgwsm%’u EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4, EN 62053, EN 60068, EN 61010
51A1(uN) 17,900.- | 27,200.- | 42,500.-

* Provided with digital output | / O modules



EWVTES

CONVERTER RS-422/485i USB nJuaUnimuﬂmammmmsﬂamwaua’luu:uu RS 422/485 (‘I%mwmm 4 \Fu/218u) "I,Uams
#0aSWUURS232 LAz USB musumaan‘lmﬂu Lwa’lwmmmiuawama"le’ﬂ,us“a"ina (1.2 km) anmmma‘lﬂmutmu Multidrop
mmumsaamsmemswﬂ,ﬂ

AaaNUANINATia
Production o q ) .
\\ Ilrlw ® {u RS 422/485i USB dwiuuuasdyyayiaain USB (Virsual COM port) lu RS 422/485
A e mifudsdioyauuu RS 485 aunsnmuuaiiamensivdsdoyaldlaeanluiflaelaisa

Design for Quali
O A R TidyrmaruanaIngn RTS

msfudedayauuy RS 422 aunsaidenguuuunisaeansdoyaldvia Full duplex uaz

Half duplex
'ma%'un'n:uL"‘:':l’i,un'l'iaam‘s'ﬂagaﬁqﬁq 115 kbps

il LED uaneantunnsnitudedoya

anunsasisldauldauuu Point to Point uaziuy Multidrop
Au1snART ALY Multidrop 1@ 32 @2
aunsnlieedynyudensoldgeana 1,200 was
Tdfuunasdglunszuanse 9-30 VDC

Isolation vatage 3,000 VDC
weiitadmiureauiuviinnenld

Serial Cable Adapter 9 - 30 VDC
pecification RS-122/485i USB
Operation Voltage 9-30VDC
Variable Baud Rate 115,000 bps (max)
PC Connection USB Port
Isolation Voltage 3000 vDC
51A1 4,150.-

RPT-422/485i Isolation Repeater
gunsalvenedyan ( Repeater) wuulaluiatiu dwsussuuta RS422 uas RSA85 iaLiussaznINsaoansdoya
waz Transceiver vasszuvsanuuulinesfidadmiunisdedisiuu RSA22 uaz RS485 uunaananfuststinu

= v v
WaAMUAZAINABNTIEIUY 7]
= AusuUAManAlla
“\I{ I ® gunsaldwiuvenedyuuszuulE RS422 (Full duplex) wayszuulsd
Design for Quality Rs485 ( Half duplex )

®  fhsesimusiiamenisieanstoyalaesalui@ wazaunsadoans

Hoyalansaasiiams
A o= ¥ o

e duwnsnvenedyginnisiusseznialilnatudn 1.2 km.
( Buwm 1.2 km. waz Wamnadn 1.2 km. )

e sovfumruialuntsieansdayagedia 115 kbps

® oaniuvrashilendyiamslifiaszuitdunnuazdmm
Isolation voltage 3,000 VDC

® i LED uansanunsnifudedoya
® aunsasialdaldieuuu Point to Point ( RS422/485 )
#30UUU Multidrop (RS 485 ) 16 32

® Tdfuumasselvinszuanse 9-30 VDC
e weshvadwiudeaeluvilanaald

Adapter 9 - 30 VDC

Operation Voltage 9 -30VDC

Variable Baud Rate 115,000 bps (max)

Isolation Voltage 3000 VDC
i’lﬂ'l(‘l.l"ﬁ/l)- 4,150.-




ETHERNET MODBUS GATEWAY
guasaiulavdeyeyreu RS-485 Wius:zuu LAN

Ethernet to RS-485 Converter Dual Channel
Feature:STE-101,102

Tugaudasdyanaumedn Ethernet  [Wunasndeansaunsu RS-485 $1uay 2 wadn vilvaunsadeansiugunsal
' e o i o as ' ' w & >
#1499 fiva RS-485 1iniuszuL LAN (Ethernet) fiagludinauldegnsiransdasns Usunsaa (Configuration
Setting) WU Webpage

Categor STE-10 T

Converter Type Ethernet to RS-485
RS-485 Connection | 1 Port of RS-485(0ne IP Addres) ] 2 Port of RS-485(0ne IP Addres)
Maximum Devices 32 Devices/Port
Baud Rate 115000 bps (Max.)
Signal Isolation Yes
Supply 9-30V DC
5181 (UTN) 6,300.- | 13,100.-

0D oo

Users- specific System Architecture

Ethernet to RS-485 Dual Channel
STE-102

STE-102
Ethernet Modbus Ethemet Modbus
Gateway Gateway Gateway

(IP:300¢00x. . 03) 1

(1P oxx.00x.x.01) (IPoxx.0¢x.x.02)

_ RS-485 _
MPR- 4X Series MPR- 4X Series  MPR- 4X Series - ¥
Energy Analyzer Energy Analyzer Energy Analyzer MPR-3X Series RG3-15CLS MPR-3X Series MPR- 4X Series
Energy Analyzer  P.F. Control Energy Analyzer Energy Analyzer

RS-485 RS-485
Port-1 Port-2

32 Devices Max 32 Devices Max -
A-12




MINI USB TO RS-485
guasaiulavdeyayreu RS-485 Wwiuwasa USB

' N
Mini USB to RS-485
uaunsaifiliivdsudyaynlunsiudedoyauuu RS 232
Wuuuu RS 485 (Iaeduain 2 ) ieldaunsasy R
dedioyaldiduszuemeitlnaBeliu (1.2km) wardsanunsosio \\ I{'I‘
Thsmuuu Muttidrop 18 Tunsdidasnisiu-dedayauuy D‘esi il N
WA Mini USB to RS-485

. A

St

Operation Voltage 5V from USB Power
Variable Baud Rate 115,000 bps (max)

PC Connection USB Port
Connection Device 1 Device
51A1 (V) 2,470.-

Users- Specific System Architecture

RS-485 UsB
Communication Communication
Power Supply-
MPR-4X Mini USB to RS-485 (Energy Management Software)
Energy Analyzer Converter



ENERGY DATA LOGGER
gunasaivuiindayawavoiulwwi

EL-300E : Energy Data Logger

aunsalvufindayadmasulnil (Energy Data Logger) f8n1s 5%1‘5%3@ nwmasmmwaamu‘lﬂﬁqmu
Rs 485, Modbus RTU awmmmmulﬁiﬂalu sududoadeudaiuininnouiinges snvs 9naseusn andnumn
mnﬂmﬂsaaﬁaummaﬁmauumnmauamaaﬂnm

Production by

MRT

Design for Quality

EL-300E
Energy Data Logger

Configuration

Software

B £L-300 Confeuraten 127

ceMeost @ CoMas =

Broduct | L300 | Frmwesre. 13,2

| + amepRaL s 17, 3 *®
1B ORZ 3 W “ “
1 AL 5
. AEM_DRIL S = ES =
1 ABe BRES n ' L)
L A ORI w » 54
= = = 55
T AP DRILZ « "
I AP DRILY = “ ”
3 x5 DR30_4 = a L}
A ORILS n a "
ADM DRIL A n

B L 10 Dot en 1L

COMET @ [T e| Pemsali B0 (Paveare L33

Communication Link RS-485 , Madbus RTU

Maximum Devices 10 32 45

Record Memory 16 GB

Total Record Real Time Clock

Record Time (Min) 15 min

RS-232 Port -

Ethemet Port @

Power Supply 12-24VDC

Installation Panel Mount

Enclosure Steel Enclosure
57A1(UM) 23,500.- | 28,700.- | 31,500.- |

Users-specific System Architecture

Configuration via
Software

Ieger-1

Meder-1

EL-JWE
Enangy Dala Logge

Branch-2

Energy Data Logpet

Branch-3

RS-485,

CENTER
SERVER

oD

EL-30E
Enargy Dt Loggar

Branch-4

Meler-1

& . . ..

00 e

Modbus RTU
9600 bps, Non parity, 8 bitdata, 1 Stop bit

Application :
Energy Data Logoer

Energy & Parameters Data Logger

Business Branch Monitoring

L ]

L ]

@ Calculate Energy CosvBranch
@ Monitoring Enargy Consumption
L ]

el

Meter-2 Meter-10 (Meax)



MAC ENERGY SOFTWARE
Usunsudauadnsizkamwavviulww

= & =i ' as ar ' = o e o X
MAC Energy Software fia @aWfuas iainuntielun1sinniswaseiuvesviny aUssansamwanngsyu
599TUMINASULIWRY WA wazuia vinuaiusa Monitor n1sldwasnuldagne Realtime

MAC ENERGY
SOFT WARE MONITORING

Billing

MAC Energy Software Lﬂuﬂusnmﬂumiwamanwmasmaq Lwamum Realtime ldd1az10u Volt vasluiin
usiagiWa Ampere Watt Kwh siremslaii misennsTdusa vieusinsyits Peak Demand vaslwiiinluusiazainanan
weldlunsdnassnisTandanuegefivzansam .

IUANITYANTSITIUNEINULUY Realtime aanuuuliikanidoyar1ifednis Monitor Ineglydaueaunse
fvuanslriuanaadld viEJwaumamﬂmmuamawmLLamsumJaﬂ'ﬁ%wmmuqu Realtime wuu
Visualization ULLNURIADIUNIVOIVIY LLﬁ“’ﬂi'lWLW@Q’]EJGI@ﬂ']‘J Monitor wazdresenisdanisanfiunissely

WU IFEI595UN19ULUY Event F3AT17 138 MOWNFN9Y lagaunsamnunsiafeniig wasinansau
Jaermunmlddrsudarsoudald .

ludiuvessenu gonwIsannsasenseunNTINsIENauLenmuiives weliguimsialdlunis
AIFBULALIATIERNSITUNA U Inelinsidsauiisu nsldwasnufeudagiu Aufounsuni iilaguud
Wiunsldndsnulutagtu Line Application ladnanfiunumlunisdiedauaiunisviniau senwisdsesnuwuuli
5935UNIsHINABUNIY Appliation tWYIN5UIS Alarm 6inge) 1G1NEY Line , Telegram wanisanifiunisuiludaymn

aiuningi



ENERGY MANAGEMENT SOFTWARE

MRT Soft
Professional

MRT Soft Professional : Energy Management Software
MRT Soft Professional iiulusunsuitdaeligléluianunsauinsuaznausunisléluinldodndiszansam

EWNTES

a a 1 & g: ] i3 2 13 e
TUsuASHALIINITATUIUAT DEMAND wuU REAL TIME wiaunsuszanaunisan DEMAND a@79utinnauasu 15 Ui

g

Graphic Diagram
o E——

Analog Monitoring

i

I

|
|
i

|

USB Hardlock Price : (6,000.-)

USE Hardlock Apply for

- Open Time Lock in MRT Soft Professional
- Define License & Update License

- Define Point of Output Control

efc.

m dunsaldaiiuiu Power Meter

A4uA 1 - 247 meter
m d1unsaduruAlihuuy Normal, TOD, TOU
H #14U150udA4 Demand Monitoring iUU Real Time
B AunsnudnsudnsAImeInTaig iU Demand
M f13770LARY Analog Monitoring Meter

Energy Consumption

.

=F
-
-

Remark :

In case start MRT Soft Professional without
USB Hardlock. The program’ll be shutdown
within 2 hrs.

AauR I

M Software for Power Meter : EFR-04 Series,
EPM-07 SeriesMPR-53 Series, MPR-525-10,
MPR-60S Series, MPR-63 Series , RG3-12CS etc.

#A1U7170WLENY Load Factor Report
HA147190EA49 Energy & Demand Reporter
anunndetoualuda EXCEL FILE
anunsnasumslindsnuraduvad Load 14

dunsainisanda Load tlaaauay

Demand ¢ (DIO-Series)
B annsndszynaldausiuiuszuy SCADA

Suald

m ETC.

:: Minimum System Requirement ::

® Windows XP/Seven operation system
® CPU24 Ghz (Core 2 Recommended)
@ RAM1GB

® 500GB HDD

® CD/DVD-ROM drive

® RS-232 Serial Port

® USB 2.0 interface

PC Spec Depend on Quantity of Power Meter

J. A1900PE)
507

|NGEREOL COMPR. KORA
=G

INGERSOL COMP 1. K02

CONPRESSOR
VR BLE BAR RRK-1
GatiOKOMRS

NGERSOL COMP 3. KOP3



DIGITAL MULTI METER INDEX

Digital Multi Functional Digital Multi Meter

EMM-04 Series
EVM-35 (MV)
EPM-34 (MV)

Digital Volte Meter P
EVM-3X Series . 1

i |

e |
Digital Amp Meter 19
EPM-4X Series a1 s

e
® K ¥ 5

Evaas  WOLTMETER  rrue s

N
=

g

—— Clsar —==gf
A~O0@ 0D

TRUE RMS

EPM-4D



EMM Series

EWVTES

ENTES Aafummeitufiineaiines lasiimiide
- oaa = 'y

uazndnfdmaaiiinasoanun Wildnumarezuuuy

NuuvAineafiesusnAniiin udazuszinniio

sxdunuy Multi-Function Meter daiunissaud

msianaiviilinneludaudendu vinldigndn

ansadenldnulunguivdszinnaineaiiines

EMM-04 Series

Operating Conditions | Value Range
Dimensions 96x96

Maximum Depth 44.5 mm

(Inside the Panel)

Installation Panel type

Display LED display

Button 4 x Universal interface
Storage Temperature -30/ +80°C

Operating Temperature

-20/ +70°C

Maximum Humidity

95% (noncondensing)

MODELS

SPECIFICATIONS
Dimension 96x96x44,5 mm
Protection Class P20
Display 3xd LED Display
Voltage
Measurement Range Up to 300 VAC(VLIN) /480 VAC(VLL)
Accuracy %1
Measurement Range 0,05-5,5 A
Accuracy %1
Operating Voltage 100-270 VAC (-15%+10%)
Operating Frequency 50-60 Hz

QUTPUT STRUCTURE
Run Hour Meter
Total Run Hour Meter

Contact Output (Optional
COMMUNICATION

Communication Protocol

EMM-04

EMM-04C

AMBIENT CONDITIONS
Operating Temperature
Storing Temperature
Max Humidity
IP Protection

STANDARDS

CONNECTIONS
Mounting
Connection terminals
Connection types

-20+T00C
-30+800C
%95
IP 20

EN 61326,61000-6-4,61000-6-2 emc

EN 61010-1 Safety

EN 60529 Mechanical

EN 60068-2-1,60068-2-2 ,60068-2-30 Environmental

Front Panel Mounting
Screw Terminal with Socket

3P3W, 3P4W, Aron, 3P3WI(B), 3P4W(B)

51A1 (UN)

5,350.- |

5,500.-




SELECTION GUIDE MULTI-FUNCTION METER
(ASovIadd0oavadidlaos

EMM-04S

|
Ammeter (1) _ -
Neutral Current (In)
Voltmeter (VL-N , VL-L)
Frequency (Hz)
Max Demand , Max/Min Values
Hour Meter (Continuous & Resattable)

| Measuring Parameter |

W MNetwork Type : 3 Phase 4 Wire / 3 Phase 3 Wire
B Operating Voltage + 230 VAL +10% ; 50060 Hz

W Accuracy : Class 1.0

B Current Transformer Ratio : 1. 2000 (5/5A - 10000/54)

B Vollage Translormer Ratio :1- 2000

EMM-04C

EMM-04C

Ammeter (1) L
Neutral Current (In)

Voltmeter (VL-N , VL-L)
Frequency(Hz)
‘Max Demand , Max/Min Values
Qutput Contact forV , A, Hz

Measuring Parameter [——

[ A BN BN BN

B Network Type 3 Phase 4 Wire / 3 Phase 3'Wire
® QOperating Voitage Z30VAC £10% ; 5060 Hz

W Aceuracy Class 1.0

B Current Transformer Ratio 1 - 2000 (554 - 10000%54)

W yaitage Transformes Ratio 1.- 2000

B Veitage £ 10-300 VAC (L-N) , 10 - 500 \AC (L-L) I )
: e S 254 D Coversn 3o e o
® Demand Time Sefing 160 minute (adjustatie) o 00w (gtio
B Degree of Prolection P20 B Dogree of Prolection P20
B Dimension : 96x96244, 5 mm W Ousput Contact 5A 1250
51A1 (UN) 5,700.- e i i
51A1 (U) 5,500.-
~_ 3,63 inch
44,5 mm "N . 92mm
228 mm
'::§ ;
T 1,75 inch Max 0,11 inch
[[E 44,5 mm- - Max 3 mm
-y g
I oo
4,02 inch
= = 102 mm 3,63 inch
1S3 e 92 mm
w o™
] o
(D =
1 OO .
390inch ™. |
I 99 mm = 0,44 inch
my 11 mm




EVM / EPM EWTS

Digital Voltmeter EVM-3 Series : JaAusssiulnihnszuaaduinaifieiazansna mmmsnuumnmLLsmu“IV\IW'maﬂu,au
Cv‘l']?lﬂvlﬂ Auiinazdnaiuiilaluvasingu

Digital Ammeters EPM-4D : fina5inAnszudalwady (AC Current) wuuAdmea dmsuindnseualnimaieuay
anunsavuiinAaie Demand (15 ‘u'WI)1ﬂﬂiﬁﬂﬁﬂ]ﬂuau%uﬂx‘lﬂ~1LﬂU1mmu%mu1WﬂU

Digital Voltmeter

EVM-3 Series

EPM-4D-48

Feature
Single Phase (1-phase) ° °
Three Phase (3-phase) - -

Output Contact - -
Electrical Parameters

Operating Voltage (Un) *230 VAC 10%
50/60 Hz
Network Type 1 Phase / 2 Wire
Accuracy 1% =+1 Digit
Measurement Input
voltage 10 - 600VAC (L-N or L-L) _
Current - 50 mA-5.5 A (CT/5A)
Measurement Range 10 - 600VAC 50 mA- 10,000 A with CT
Power Consumption <4 VA
Output Contact -
Instantaneous Tripping -
Hysteresis -
Delay Time =
Display Red LED
Equipment Protection Double Insulation([E), Measurement Category |l
Ambient Operating Temperature -5°C, +55°C
Degree of Protection 1P -40
fanaag Yainlaifialn (Non-Frammable)
UINTFIUTDITU IEC 61010-1, IEC 61000-6-2, IEC 61000-6-4
Size 48%¥96 mm. - 2,050.-
Size 72*72 mm. - 1,850.-
Size 96¥96 mm. 1,870.- 1,870.-




POWER FACTOR CORRECTION INDEX

Power Factor Controller Power Factor Correction

RG-T Series
RG3-12 Series
RG3-15 Series
RGA Series
RGP Series

Magnetic Contactor
ENT-KT Series

LV Capacitor
ENT.CXD Series

Detuned Filter Reactor
ENT.H Series




SMART POWER FACTOR CONTROLLER
1ASavAIUAUMSHIIUYEYMUNELADSISVE

. : ' w o w : o =
RG-T/B Series 1lujuitléausoufiu CT 1 ya dwfunsvawedn P.FIHRUszUUIWAN uaswaiiiivanduga
1% Y LY - =
(balance loads) wiaunsdeanusainanialnidus 1adnae

Power Factor Controller 12 Steps
RG -12T (144 x 144 mm.)

RG-T/BS Series : Power Factor Controller + Network Analyzer + Protection

® Measurement of A, V, PF, Cos ¢ , W, VAr, VA ® Programmable THD Protection

THDV , THD | , 19th HD \/ , 19th HD | ® Programmable Overvoltage Protection
® Smart Capacitor Switching ® Programmable Energy Ratio Alarm
® Connect with 1 CT ® Compensation Alarm
® 3-Phase Capacitor Use # Programmable Temperature Control

e Dual Target cosd Adjustment (MAIN & GEN) ® |ntemal Temp External Sensor (RG-12BS)
® 10 Different Program (Linear/Circular/Unbalance) @ Password Protection

® Change Over Alarm Contact ® RS-485 Communication

® Generator Input 110-250VAC/50Hz & |[EC61000-6-2, [EC 61000-6-4, IEC61010-1

R Smeicee@ © & 6 0O B @ 8

Measurement Modbus  Hammonics  Alam Temperature  Unbalance
Control Contact Control Load

RG-6T-380VAC RG-12T-230VAC RG-12T-380VAC

MODELS RG-6T-230VAC
SPECIFICATIONS
Electrical Parmeters

Current (1)

Voltage (V)

Cos phi (Cos ¢)
Active Power (W)
Reactive Power (Var)

Apparent Power (VA)

Specification

Operating Voltage (Un) *230 VAC+10%; *380 VAC+10%; | *230 VAC£10%; *380 VAC+10%;
50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz
Connection Systems 3 Phase - 4 Wire (STAR)
Operating Current 100mA-55A
Capacitor Steps 6 STEPS | 12 STEPS
Network Type 3-phase with 1 CT
Accuracy 1% =+ 1digit (V, I, Cos®) ; 2% =+ 1digit (W, VAr, VA)
Current Transformer Ratio 5-10000/ 5A
Cosd Setting 0.80 < cos¢ < 1.00 (inductive)
C/k Setting 0.02-1.00
Time Delay Between Steps 2 -1800 sec
(for switch - ON & switch OFF separeted )
Discharge Time (Reconnection Time) 2-1800 sec
Equipment Protection Double Insulation([E), Measurement Category |l
Ambient Operating Temperature -5°C, +55°C
Ambient Humidity 95%
Degree of Protection IP40 (front panel)
NINTFIUTDITU IEC 61000-6-2 , IEC 61000-6-4 , IEC 61010-1
Panel Cut Out (mm.) 139 x 139 mm.
51A1 (UN) 14,900.- 14,900.- 17,900.- 17,900.-




GENIUS POWER FACTOR CONTROLLER
1AgavAIUAUMSHIIUYELMUIBLORSIIS

RG3-CS/CLS Series Lf]u'suw‘lm'\uswnu CT 3 9 d@miuNMsvALLEaI P.F. TiuszuulWRuazans
Tvanliduna (UnbaLance loads) w*smm»1sq.‘uu{laanuﬂmmmuammw‘tﬂﬁﬁ (Total Harmonic Distortion
Protection) anmﬁanwauﬂ] dnunune

Power Factor Controller 12 Steps . . . . @ . .

RG3-12CS (144x144mm) PF  Measurement Modbus  Harmonics  Alamm  Temperaturs Unbalanoe
Control Contact Control
EMA
[EE] &> Fmet CE @ [
aemmaranes & ) Information
RANTIF GG KOWTRGL BELEE
wgml.mj

Ethermet MODBUS ADSL MODEM
Gateway (Energy Management Software)

RG-T/BS Series : Power Factor Controller + Network Analyzer + Protection

® Measurement of A, V, PF, Cosg , W, VAr, VA ® Compensation Alarm

$KWh, EKVArh , 3W, VA, SVAr , THDV, ® 3 Phase Parameter Displays
THD |, 18th HD V , 18th HD | ® Password Protection
® Smart Capacitor Switching ® RS-485 Communication
® Connect with 3 CT ® 15 steps (12 steps for capacitor + 3 steps
. for shunt reactor)
® 1 & 3-Phase Capacitor Use o Shint esctor contil
Generator Input Fan Ventitatin ® Dual Target cos ¢ Adjustment (MAIN & GEN) e Activates/deactivates necessary capacitors
Hozs0vAe 2 2 2 2 2 @ 10 Different Program (Linear/Circular/Unbalance) and shunt reactors according to the load
® Change Over Alarm Contact ® Controls the power factor of each phase

separately
o ® Generator Input 110-250VAC/50Hz 5 : 2
Automatically recognizes three-phase and
I=Net c € @ ® Programmable THD Protection single-phase capacitors
T ® Programmable Overvoltage Protection ® |[EC 61000-6-2, IEC 61000-6-4, IEC 61010-1
Power Factor Controller 15 Steps o Programmable Energy Ratio Alarm

RG3-15C Series (144 x 144 mm.)

OPERATION DIAGRAM

RG3-Series relayswith12-  steps, you can control bothunbalance
capacitors andshunt reactors .

Communication Systems

Transformer (kVA)

C- NORMAL C+
® Harmonic Alarm
®  Over Temperature Alarm
® Improper Capacitor Alarm ;1;:1::;
® Wrong Connection Alarm Power Factor
® Insufficient Compensation Alarm C?;Ig?::; —
Ewa r”m I Net C € @ = o CnpeEaice Almon . Connectedx3cT T mm, 8 ~~ 77777

®  Over Voltage Alarm
Special Feature for RG3-C, CS , CS-T, CL, CLS only
Example : TR-1000 kWA Request Cap Bank more than 300 kVAR 12 Steps

1 1 B[ g
ﬁh ar i i

Phass......... P06 @ 6 I § 06
] 1 ] i ] ]
HERERENENE
Capacitor steps | 123486 | 78 | 9 | oAtz | 13u15
Capacitor | 3Phese | tPhese | tPhese | tPreme | 3Phese |
Capacilor Size/step| 450AR | D2KVAR | JHVAR | 15152008R| - |
Shunt Reactor / step | P - -l ti53uR |
OO (3Phase) | TWAR |, - | bo- ) AR
(] (1Phase) | Daser - 1 - - !
(=] (1-Phase) | | - | AMVAR - I o i
{1Phase) | ! . | SRR | - !

Capacitive Loads  Inductive Loads ENTESCapacitors Shunt Reactor

Note : # above table forexample only  programmable steps




RG3 Series EWE

0D
SPECIFICATIONS
Current (1)
Voltage (V)
Cos phi (Cos ()
Active Power (W)
Reactive Power (Var)
Apparent Power (VA)
TOTAL Active Power EW)
TOTAL Reactive Power (EVAr)
TOTAL Apparent Power (ZVA)
Energy : TkWh, TkVArh
Harmonic Distortion for Voltage 1
Harmonic Distortion for Current 19th L]
Operating Voltage (Un) *230 VAC +10% ; 50/60 Hz
Connection Systems 3 Phase 4 Wire (STAR)
Operating Current 100 mA - 5.5A
Capacitor Steps 12 STEPS | 15 STEPS
Network Type 3-phase with 3 CT
Accuracy 1% + 1digit (V,1,Cosd ) ; 2% +1digit (W , VAr , VA)
Current Transformer Ratio 5- 10000 /5A
Cos¢ Setting 0.85 < cosd < 1.00 (inductive/capacitive)
C/k Setting g
Automatic Energy Correction ®

Automatic Disconnection of Damaged ®
Capacitor Steps

Time Delay Between Steps 1-1800sec
(for switch - ON & switch OFF separeted )

Discharge Time (Reconnection Time) 1- 1800 sec
Over \oltage Setting 240 - 275 VAC
Output Contact 5A, 1250VA

Mechanical Parameters

Equipment Protection Double Insulation ( @ ), Measurement Category Il
Ambient Operating Temperature -5°C, +55°C

Ambient Humidity 95%

Degree of Protection IP40 (front panel)

UINTTIUTDIFU IEC 61000-6-2 , IEC 61000-64 , IEC 61010-1
Panel Cut Qut (mm.) 139 x 139 mm.

Programmable THD Protection Up to 19th harmonic for Current & Voltage
Programmable Discharge Time
Automatic Power Calculation

Energy Measurement

Calculation of (Inductive/Active) and
(CapacitivelActive) Power Ratios
Compensation of Each Phase
Password Protection for Setup Mode
RS-485 Communication

Alarm Contact Output :
(Owver Voltage , Termperature , Harmonic)

Temperature Control (External Sensor) i - =
51A1 (UN) 28,200.- 31,100.-




MAGNETIC CONTACTOR
AaULINALOSESAIKSUSUUMUNGLODSLLUDA

ENT-KT-Series General

Magnetic Contactor According to IEC 947 for ~ ENT-KT-Series ﬂaul.mama%e‘hw%’mmumﬂﬁma%umﬁiﬁaLawm
Capacitor Bank Systems #ldsuniseanuuu ’lwmmmﬂmmmumu LWE]‘EI’JEI’inﬂﬂﬂiutLa‘lﬂ
TnarundnrouunavzaInTaUNGIne S mamun'ﬁaamami

ENT-KT-C12

lderuvesaunInl
ENT-KT-C11

Made in GERMANY

B High electrical life

() <> Rz e @ [®

Instanta I

nsAunlll;:;)us Operations | Electrical life
ma- Contacts

at rated load|
51A1 (Un)

ENT-KT-Series Advantage
B Saves cost of expensive replcmentsae

B Reduced loss during 'ON' conditionpower

B No risk of dangerous voltage

B Switching of Capacitor bank in parallel without de-rating
ENT-KT-C10 B Less maintence&owntimean Down-time

m Conforming to IEC-947

Multi Stepped Capacitors Bank

200V 400V e : ey
C t 1 Charging Current
240V 440V Operations | |
ENT-KT-2.5-C10 14 2.5 1 0 240 150,000 1,890.-
ENT-KT-5-C10 2.8 5.0 1 0 240 150,000 1,930.-
ENTKT-7.5C10 | 4.0 7.5 ; ; 240 200,000 | 2,550.-
ENT-KT-12-C11 6.7 12.5 ; ; 240 200,000 2,600.-
ENT-KT-16-C11 8.5 16.7 ; ; 240 200,000 2,900.-
1 1 Capacitor
ENT-KT-20-C11| 10.0 20.0 0 2 240 100,000 3,400.- Current |
ENTKT-25C11|  15.0 25.0 S 240 100,000 | 4,150 o |
ENT-KT-33-C12|  20.0 33.3 1 2 240 100,000 6,150.- Current peak : >180 In Time (t)
Frequency :3to15kHz
ENT-KT40-C12] 25.0 40.0 1 2 100 100,000 7,700.- —
Contacsor Type ENT-KT-12-C11 - ENTKT-25-C11 : Suftable type clip-on maunting into Hmﬂt(n
Contacior Type BNT-KT-33.C12 - ENT-KT-80.£12 : dlip-on
ENT-KT-60-C12| 40.0 60.0 1 2 100 100,000 10,000.-
ENT-KT-75-C12 45.0 75.0 1 2 240 100,000 13,000.-
ENT-KT-100-C12 60.0 100.0 1 2 240 100,000 14,000.- . )
Dimension
® Standard Control Circuit Voltage / Frequency
ENT-KT-12-C11, ENT-KT-16-C11, ENT-KT-20-C11, ENT-KT-25-C11 ENT-KT-33-C12, ENT-KT-40-C12, ENT-KT-60-C12 ENT-KT-2,5-C10, ENT-KT-5-C10
w A
: [ JK
K ‘ 2|3 T L
: | T 8l s 5 I [
E" VY e krae a 7l
oty c 2|g 56 ENT-KT:20, KT-25 H_ -
- ENT-KT-12 c=117 i — I i D
[=4+3 ENT-KT-16 e=122 = ENT-KT-33 ENTAT 28, KT8 ENTHT-28 KT-6
E'E ENT-KT-20 c=130 o g” 209 |- 150 ENT-KT-40
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ENT.CF-Series (2-Wire) ENT.CF/CM Series

ENT-CF/CM EWE
Series
Capacitor Dry Type According to

IEC 60831-1/-2 for Indaor Application A Bineidmiuraen Reactive Power ﬁlﬁ’iﬁ’un’a?aanuwuﬂﬁ'
Voltage 230/400 VAC {wm.,auﬂuamwmﬂ’nﬂﬂmaﬂﬂmun'm’tmamwnuwm wuluusemelng

; peane YA U1 Bmesiu ENT.OXD-Sries 3iA91UNUNIUEN d1uise
Excellent Cooling amam'ﬂLaﬂqﬂ’mmmammwmaﬂmaLanmﬂmﬂiumﬂmmaﬂmﬂu
atnad Bnvadldimaluladnsuandivuaie

ENT.CXD Series
ENT.CF/CM-Series
SPECIFICATION
Rated Voltage / Hz 230/400 VAC 50060 Hz
Capacitor Tolerance 5% / +10%
Dielectric Losses Less Than 0.3 W/kVAR
Maximum Altitude 2000 meters above sea level
Casing Deep Draw Aluminum Can
Degree of Protection IP-00 Indoor
Standard Approve IEC 60831-1/-2
Test Voltage (Terminal-Terminal) 2.15 xUn, AC 2s
Test Voltage (Terminal-Case) 3 kV ,AC 10s
Max, Overvoltage 1.1 xUn
ENT.C100 Series Max Overload In 2xIn
ENT.CF Series Max Inrush Current 100 In
Discharge Resistance Extemal
Operation Temperature 25°Cto +55 C

ﬂ@ izNet (€ @ [ ® ENT.CF-Series ENT.CF-230-5 / ENT.CF-230-10

A\
ENT.CF Advantage o EE
M High Performance . 3 3
B Excellent Cooling R + e 1 -
M | ong Life Expectancy _'-
M Lower Dielectric Losses | ! 1
W Self Healing — ' 3 o
M Warranty 2 Year | % ]
(Within normal condition) e . R
IR TR
Screws and Screwing Screws and Screwing
Mounting Studs  Torque Moutiioa Sty T
M10 | 6Nm
M12 11 Nm M12 10 Nm
Model O A 0 A & apa : o [ 3 D
ENT.CF/ICM or 230 VA or 400 VA A 511 (V)
ENT.CF-230-5kVAR 5 5 20.7 300 75 x 180 4,150.-
ENT.CF-230-10kVAR 10 10 43 600 85 x 280 6,990.-




ENT.CXD Series EWTE

ENT.CXD Series - 400 VAC

mUIEmesdmsuraeA1 Reactive Power fildsunisosnuuusnly
wnrauivanmeiniansedldnunieligamaiinas wuluuszmealny
lngiang villviauBinedqu ENT.CXD-Sries 1A21UNUNTUGN @1730
andhsnAgsnmsdesanmuesladidnvianslusdineslaiu

ENT.CXD-Series

Capacitor Dry Type  According to
IEC 60831-1/-2 for Indoor Application

Voltage 400 VAC
Excellent Cooling

"ENT.CXD Series
Operation Voltage 400 VAC

28190 @ﬂiﬂdﬂﬂlﬁdmﬂhﬂaﬂﬂ TINE m’ﬂ"luﬁﬁ-lf.l‘i]"lﬂﬂ‘iu WmABAE

SPECIFICATION

ENT.CXD-Series

Rated Voltage / Hz

400 VAC; 50/60 Hz

Capacitor Tolerance

-5% [ +10%

Dielectric Losses

Less Than 0.3 W/kVAR

Maximum Altitude

2000 meters above sea level

Casing Deep Draw Aluminum Can

Degree of Protection IP-20 Indoor

Standard Approve IEC 60831-1/-2

Dielectric Paolypropylene Film , Self-Healing

Impregnant Without , Dry Type , NON-PCB , NON-Toxic
Cooling Naturally Air-Cooled

Safety Feature All Phase Overpressure Tear Off Fuse , Self-Healing

Temperature Class

25C1lo+55C

Shelf Temperature

40 Cto+70C

Max Overvoltage

1.1 %xUn (4.0 x Un , for C-50)

Max Overload In

20xIn

Internal (50 V after 1 min)

- ’ £ Net c € @ @ Discharge Resistance

A\

ENT.CXD Advantage
M High Performance

B Excellent Cooling

| Long Life Expectancy

B self Healing

B Warranty 2 Year
(Within normal condition)

Tests

Terminal/Terminal
Terminal/Case

:2.15 x Un/2 second (Un < 660 VAC)
: 3.0 kV AC 10 second

Overvaltage

(In accordance with
above standard)

Unc +10% (up to 8 hours daily)
Unc +15% (up to 30 minute daily)
Unc +20% (up to 5 minute)

Unc +30% (up to 1 minute)

M | ower Dielectric Losses

Model Voltage | Pararell Power Current Capacitance Dimension
ENT.CXD (VAC) | (Pallet) (KVAR) (A) (1F) (WxLxH) 5101 (UTW)
400

ENT.CMD-1.5kVAR 3x99 55 x 165 2,150.-
ENT.CMD-2.5kVAR 400 - 25 36 3x 166 55 x 255 2,300.-
ENT.CMD-5kVAR 400 - 5 72 3x33.0 75 x 165 2,650.-
ENT.CMD-7.5kVAR 400 # 75 10.8 3x 50 75x 225 3,400.-
ENT.CXD-10kVAR 400 - 10 14.4 3x 66 75 x 255 3,750.-
ENT.CXD-12.5kVAR 400 & 12.5 18.1 3x83 85 x 255 4,300.-
ENT.CXD-15kVAR 400 = 15 21.6 3x99 90 x 255 4,850.-
ENT.CXD-20kVAR 400 - 20 28.9 3x133 100 x 255 5,600.-
ENT.CXD-25kVAR 400 2 25 36.1 3x 166 116 % 255 6,950.-
ENT.CXD-30kVAR 400 - 30 433 3x 199 116 x 290 7,900.-
ENT.CXD-40kVAR 400 - 40 57.7 3 x 265 116 x 370 13,000.-
ENT.CXD-50kVAR 400 - 50 72.2 3 x 332 125 x 370 15,800.-




ENT.CXD Series EWTE

ENT.CXD-Series
Capacitor Dry Type According to
IEC 60831-1/-2 for Indoor Application

Voltage 525 VAC
Detuned Filter Application

ENT.CXD Series
Operation Voltage 525 VAC

<> meacc 6@ @ @
cm‘ﬁus

ENT.CXD Advantage

B High Performance B SelfHealing

M Escellent Cooling B Warranty 2 Year

B Long Life Expactancy {Within normal condilion)

B Lower Dieleclric Losses

ENT.CXD-40kVAR

ENT.CXD Series - 525 VAC

A Bimesdmiuvalsual Reactive Power Aasunsesnuuuanimunyau
nUamwmmﬁwmaﬂmwma‘lmammuwm wiuluuszmalnelasanig vinli
AMUNBLABIFU ENT.CXD-Sries HiAMuMUNIuge aunsnandnsidesaInnis
Laauamwwm"lﬂaLanwsﬂma“lumﬂwmas"lﬂLﬂuamam Snvneddldmalulad
AnsuanTuasanUssnawesiiull

ENT.CXD-Series
SPECIFICATION
Rated Voltage / Hz 525 VAGC, 50/60 Hz
Capacitor Tolerance 5% § +10%

Dielectric Losses

Less Than 0.3 W/kKVAR

Maximum Altitude

2000 meters above sea level

Casing Deep Draw Aluminum Can

Degree of Protection IP-20 Indoor

Standard Approve IEC 60831-1/-2

Dielectric Polypropylene Film | Self-Healing
Impregnant Without , Dry Type , NON-PCB , NON-Toxic
Cooling MNaturally Air-Cooled

Safety Feature All Phase Dvempressure Tear Off Fuse |, Self-Healing
Temperature Class 25Cto +55 C

Shelf Temperature 40°Cto +70C

Max Overvoltage 1.1xUn (4.0 x Un , for C50)

Max Overload In 20x%In

Discharge Resistance

Internal (50 V after 1 min)

Tests

Termmnal/Temminal
Termnal/Case

12,15 x Un/2 second (Un < 660 VAC)
:3.0kVAC 10 second

Overvoltage

(In accordance with
above standard)

Unc +10% (up to 8 hours daily)
Une +15% (up 1o 30 minute daily)
Unc +20% (up to 5 minuteg)

Unc +30% (up to 1 minutg)

Current

(A)

Capacitance
(i F)

511 (UMW)

116x370 13,000.- ‘

Example

50 kVAR-400 VAC
with Detuned Filter
Reactor

Detuned Filter Reactor 50 kKVAR-400 VAC

Capacitor 40 kVAR-625 VAC x 2 EA




ENT.H Series EWTS

GENERAL INFORMATION ON REACTORS

ENTES Detuned filter reactors are high quality reactors designed to be
used in detuned power factor correction units. These reactors are
compatible with european standards and are CE marked.

Transformer

Detuned Filter Reactor 7%
ENT.H-7% Series

Recemmended
Power Factor Controlles
RG3-12C5

ENTES Capacitors 525 VAC

Harmonics Loads

R <> Tt

TECHNICAL SPECIFICATIONS:

VOLTAGE and CURRENT

@ Single orthree phase, high permeable iron core, air gapped design Voltage and current values are set and designed according to
@ High quality copper or aluminium windings specifications given by the customer.
® Availiable at any resonance frequency
@ Linearty according to resonance frequency ISOLATION CLASSES
® Harmonic loads according to EN 61000-2-2 M = 7 =
| ax. Temperature Rise

Ut= %106 x UN Max. Temperature (Average)

U3= %0.5 x UN (Peak) :

U7= %5 x UN E 120C 75C 135C
® Thermal Switch for overoad protection B 130°C a0'c 14EC
® Temminal block, bar or cable connection depending on cument value g i 7

. d ) . i . F

® Vacuum impregnated vamish to ensure silent and moisture-immune 155:: 10S 1T0BC

operation H 180°C 135°C 200°C
@ CE sign and compatibility with EN 61558 2-20 Insulation Class H on request
® Manufactured under ISO 9000 quality management

ENVIRONMENT
DETUNED FILTER REACTORS
s < =
Detuned Filter Reactors, are used in series with capacitor banks in Ambient 2 e — m.c
: : : Shelf Temperature -20C To +70°C

power factor comection units. By using these types of detuned reactors o Eeveiion Up o 1000m
it is possible to avoid following negative effects on system. =
Harmonic Distortion Problem
® Overcurrent during switching on the capacitor banks.
® Overload of capacitor banks because of the harmoniesonance.
® Short lifetime on capacitors.
® Overheating of the utility transmission cables. Ap"a’ict:m
® Overheating of the distribution transformer. ( )
@ Unintended triggering of the protective devices.
@ Distortion of ;.;‘tility vol.tage waveform and problems on Un, 415 VAC

voltage sensitive devices.
® |nterferences on data transmission systems.
® Unexplainable faults in electronic boards.

Motor @ i —

Chosing the correct detuned filter reactor and capacitor value on detuned 2=
power factor comection systems is very important. To obtain optimum .
performance form a detuned power factor comection system following P(kW) P(kW) P(kw) HaG ";_Da'tl::_ Qc(kVAr)
criteria must be controlled and met during the pairing of the reactors and [kVA)

capacitors.



HARMONIC DETUNE FILTER REACTOR
?sluln dauWalnossuanlaas

ENT.H-7% Series
VALUES TO BE SPECIFIED FOR CUSTOM

DETUNED FILTER REACTORS
@ Utility Voltage.
® Resonance Frequency.
@ Information on the availiable capacitors.

ENTES Detuned filter reactors are high quality reactors
designed to be used in detuned power factor correction units.
These reactors are compatible with european standards and
are CE marked.

<INt (€ @B

_CE@

ghet

EMA| 20
400V 50Hz Utility Voltage, 189Hz Resonence Frequency (p=7%) L

M S N O P

ENT.H-7-400-25 40.17 | 44.18 83.88 | 157.19 1.5 29,000.-
ENT.H-7-400-50 0.77 80.33 | 88.37 | 167.76 | 314.38 10 21 40,500.-

Note : Detuned Filter Reactor co-operation work with Capacitor 525 VAC

‘ User Level b‘ Equipments for Installation }
Qn at 400 VAC | Qn at 525 VAC Detuned Filter Reactor
25 kVAR 40 kVAR (20x2) ENT.H-7-400-25 ENT-KT-25-C11 RG3-12C/CS/CS-T (recommended)
50 kVAR 80 kVAR (20x4) ENT.H-7-400-50 ENT-KT-60-C12 RG3-12C/CS/CS-T (recommended)
Dimension | T
5_o] EcIEI R
- T4 240 130 | 200
P 10 265 152 | 220 - 252
c W‘I‘E e
Special Note
Other Size Detuned Filter Reactor 5.67% , 7%, 14%
(Start up 6.25 kVAR - 100 kVAR)

A v I3 call Price.-

Application : industrial Case Study - ‘ I Net CE€ C
® 12 Steps 50 kVAR 400 VAC with 7% ENTES Detuned Filter Reactor ~ —  ~ =




PROTECTION & TIMER RELAY INDEX

Phase Protection Relay
GKRC Series

Under Voltage Protection

Relay
MCC Series

Phase Failure Protection

Relay
MKC Series

Star/Delta Timer
SER Y/U

7Days-24Hrs Weekly

Timer
MCB-50 Series

Liquid Level Controller
SSRC-04

Thermistor Relay
PT-01

Current & Volt

Transducer
TA/TV Series




GKRC Series EWTS

GKRC - Series

Lﬁuaﬂnsmﬁmnumamu‘mmn / fiiu am-mu"ammu’luman‘lﬂwm‘lﬁ'mu.mmwamm LAY

ananvla aﬂmmmwmmmmqmaaummmﬂa (Phase Sequence) Y ¥5ndae uaﬂmnuaﬂnsm GKRC-Series
wn‘sum‘lﬁ"sumsaanuuuiusxammﬂwwaﬁm‘smmu‘lumuﬁ‘lﬁ’lun‘smmu‘sanu‘lwﬁmmml.nun'n W8 a1n1 50%
wausulHuUnA (Instant Tnppmg Mode) mna'l.m1L1Juaﬂnsmi']aqnum~mﬂi‘]mnumwmﬁamummmm

'lwﬁ"ulﬁamquﬂs~§msmwmummmumnammianuamu

| su | okrcM2 | GKRC-02 | GKRC-02F | GKRC-03F | GKRC-20F

SPECIFICATIONS % ;& -
EMA ‘@ T.Net 1EC o
et ce 1Phase+Neutral 3Phase+Neutral ;Fﬁxmﬂ.'zi
Over Voltage Protection ] [ ] ) ® ®
Under Voltage Protection ] L) ] ® ®
Phase Sequence Protection X X @ ] ®
Single Phase (1-phase) ] X X X L
Three Phase (3-phase) X [ [ ° °
Delay - ON e (] [ ] ®
Time Delay 0.1-20sec
Electrical Parameters | [ | | |
3-Phase 3-Wire | 1-Phase 2-Wire
Input Voltage (Network Type) | 1-Phase 2-wire 3-Phase 4-Wire 20WVAG, DELTA 232_ ¥ag
EANAL 00 WAL, AR 3-Phase 3-Wire | 3-Phase 4-Wire
400 VAC , DELTA | 400 VAC , STAR
*20VAC +10%
Supply Voltage (Un) *230 VAC $10% *230 VACH10% i 2\3,:2(\;":30&90
3 50/60 Hz 150180 Hz HAO0VAC +10% : 50/60 Hz
: 50/80 Hz
. Adjustable “Over Voltage” + 30%
Voltage Adjustments Interval Adjustable “Under Voltage” - 30%
Instant Tripping If Over Violtage > + 50% (Protection Tripping without Delay Time)
(for Emergency Over/Under) If Under Voltage < - 50% (Protection Tripping without Delay Time)
Instant Tripping Time < 500 msec
Hysteresis 3%
Output Contact 1C/IO, 8 VA, 2000 VA(cosd=1)
Mechanical Parameters
Ambient Operating Temperature 5°C, +55'C
Degree of Protection IP 20 (front panel)
mmig'mﬁm%’u IEC 60255-3 , IEC 60255-6 , IEC 60870-5 , IEC 60529
UUIA 36 x 90 mm.
511 (V) 1,990.- 2,025.- 2,100.- 2,725.- 3,650.-
i 3 3
Standard and Wiring for g A . - A
ENTES Phase Protection -
— Crver Volingo A csrment
IEC 60255-3 IEC 608705 H— gatyl eneadems —E0 O
LD
IEC 602556 IEC 60529 i et ey o
] PO N gm——
7 et ——
.: FagplySleasarsmen lnguin. ——= H LI L2 L}




MCC Series EWE

MCC-Series ugunsaillesiudinuussduluiingn Fsgnasnuuudaeszuy Microcontroller wevinsUsEENe
Taususzuulninld Single-Phase ﬂ"m‘l'icummml,saﬂumﬂ (Voltage Drop) FafinannanufinUnAguuseds

T luszuulda

MCC-1D (5M)

[0 <> et C€ @ [

MODELS

NANNISYINY

qUnmmmmsmwaaUuﬂaulwﬁwnmﬂsmumwmu Tneflanudtusedu
TWiwesszuviidmnindfinivualy Output Relay 3891015 Switches OFF
LLﬁwH"InWU'?"Iiwﬁ‘ULLiﬂﬁulNﬁ"lL‘H"ldﬁﬂ'l‘luUnﬂ q'unscummmwmmmhwm
mmj"mwmhﬁa 1 - 5 Wi, Output Relay 92411115 Switch ON Tasaatuzns
suvasiigUnsaluaz Output relayudnslae LED

muqmﬁuunﬁmmum’lﬂ MCC-1D(5M) | Lﬂunuuunuamquwmmﬂ'l.ui"uu‘lﬂﬁ'l
1) Yasiunnudevneilifniuname Suirsuiiasanlnanlussuututia
2) Yosfuannudemeiifafursmasweisuiilosanlnanlussuuuivonna

Standard Approve
« |[EC 60255-3, IEC 60255-6 , IEC 60870-5, IEC 60529

MCC-1D (5M) MCC-3D

SPECIFICATIONS
MCC-1D (5M)
Single-phase Protection L
Three-phase Protection o
Delay Time 1 -5 min. 5-15 min.
Delay Type Delay-Off

Electrical Parameters

Operating Voltage (Un)

230 VAC*, +10%; 50/60 Hz

Voltage Adjustment Interval

168 VAC

Instant Tripping
Instant Tripping Time < 500 msec.
Hysteresis -
1 NO Contact;
Output Contact 8A, 2000 VA, cosgp =1
51A1 (Um) 1,250.- | 1,350.-




MKC Series EWE

MKC-Series Wugunsalittaeiiasiugunsailvifiwssnvuemes 3 wla  amnanvgamandomiofumlaie
(Phase-Failure) , dduialiignéias (Phase-Squence) uaz m’tu'hjaémvmmeuiaﬁ’u'lﬂﬁﬂ (Voltage-Unbalance)
Fedruudduamauaniiieifeanudemeuigunsallviai liunsau

WANNIINIU

1. Phase Failure : gUniaiazyinnninsavdauwssiulnig
W4 3-phase winnuiuserulwiveunalamanilel
AMuAnUNAOuUtput Relay 92¥1n13 Switches OFF viuw
wuln

2. Phase Sequence : gunsaluzsinisasavaaunam
gnéesvasdduma winnuindwuveswialaumanilsli
gnfssiinauiaUnA Output Relay 9291073 Switches
OFF vuiinula

3. Adjustable Voltage Unbalance : guniniagyinni
aTIvARUNTIAUTTR I WaTiBuAUTI RTaU inwuIn
wemwlbisunaszninaafiunindrgeiitimueld

(5% - 15%) Output Relay 2211015 Switches OFF n1e
Tuszaznatnald 0.1 - 10 Hunil

[KEVE] <> ot (€ € [

DIAGRAM MKC-04 DIAGRAM MKC-30 n 8
Connection Diagram
cooosdl . MKC-04,MKC-30
12 5 & * Ambient Operating Temperature : -5°C, +50°C
EE * Non-flammakble enclosure
T4 £ ® Rail-mounted or surface mounted with clips
. MKC-04 !JE * Protection Degree : [P 20
op -

ten ennee 2| EC 60255-6, |EC 60870-5, |EC 60529

L1 Lz L3
CooQoD

Il

MODELL MKC-04 i
- 5 [slslslslsle]

SPECIFICATIONS —]
%I:] TiP PK25 E E
5 g
Phase Failure Protection ® .
Phase Sequence Protection o » T R
[ 32 mm 35 mm
Fixed Voltage Unbalance @ 48 mm
Adjustable Voltage Unbalance °
Electrical Parameters _
Operating Voltage (Un) 400 V AC 230V AC 1 :
50/60 Hz 50/60 Hz 23mm _
Operating Range +10% Un +30% Un = N e ¢
- L w -—
Network Type 3-Phase (Delta) |3 Phase+Neutral ;I = Ig ‘:: TiP PK22 é[ s &
Voltage Unbalance 40% fixed 5%-25% adjustable e o X
12mm ——
Delay Time 0,2 sec. fixed 0.1-20 sec. adjustable Sekdl 1 o 1
Output Contact 1C/0, 84,2000 VA | 1C/0, 5A, 1250 VA 2o | ezl
5101 (V) 1,700.- 2,800.- 48mm

= .



STAR/DELTA TIMMER
NULWasSKkuUdvLaUUams/ad

SER Y/U muweininnardmivlesiunisinussuy Star-Delta Starter dasszyunmsvineulagldlulas
ﬂaﬂmmamﬂmmwaamm’lwmmuumawamﬂ*ﬁ&w Snvedleanunsananauasldnaud 1-60 3uni uazdae

YUALANNTTRATA ﬂﬂﬁ?ﬂﬂiuﬁﬂﬂwumuﬂﬁ‘iﬂﬂﬂﬂ

Star/Delta Timer 1-60 sec
SERY/U SPECIFICATIONS SER Y/U
@ StanDelay Timer a _5'__%‘3' 3 Transition Time (ABA) 20 - 500 msec.
i‘ﬁ %0_ bgosﬂe?sec . Star Time (A) 1-60 sec.
=P i
; - ,ﬁ G e Operating Voltage (Un) 230VAC £20% ; 50/60 Hz
;. e Network Type Single Phase / 2 Wires
::g-,—; Power Consumption Less Than 8 VA
= Reptition Error +0.1%
-ﬁ 2% - Reset Time Less Than 120 msec.
e Output Contact 2NO ; 5A, 1250 VA
Protection Class 1P-20
= A 51A1 (UN) 1,690.-
KEVR] <2

Functions of SER-Y/U :

When the operating voltage is applied, the star contacts [(1/16, 2/15) for PK21/PK15, for PK25], are closed and then released
after the operating time, t,. The delta contacts [(2/15, 3/18) for PK21/PK15] are closed after the transition time, t, = 50 msec
(fixed at factory). The fault of the transition time is + 5 msec.This transition time can be adjusted (to= 20-500 msec.) in

PK25 type.

SER Y/U Dimension
E
o 18 s
s u 15 = 000000 1
o STAR ﬁ;\ _ o 16 et
e 9
"o
£et DELTA ﬁﬂth E N 62|90
T COO000 i |
-
48 S
EM 1EC 58
[KEVe] <S> Tmet C€ @ [
Main Connection Circuit Plan

,..
P
[ L 1]

J 1 SER-A A
c3 l s cz
A N N ] )\
M
Ue \3_.? &

Note: 24 VAC/DC supply of SER - Y/U is applied between A2-A3

This transition time can be adjusted (to= 20-500 msec.) in PK25 type.



MDB-50 Series EWTS

MCB-50 Series L{'luaﬂnimmuﬁumimmmmu 7 3u 24 Frlusfianusanvuanatluntsineuldas
18 ’EUmn‘mUs*nau'Lﬂma 2 output contact relays Favhawuuulusunsudaszuenainiu

2 Output

7 Days 24 Hrs
Weekly Timer
MCB-50 Super Capacitor 5 Years Battery Life Manual 2 Qutput Contacts
(10 HourRe serve ) ON / OFF
[KEEE] <> 1omet C€ @ [

Functional 2 =

£ [

£ F 3 s

DD SR

g T T g 3 g8

7124 Weekly Timer T e 2 2 2 g € &

E 8§ 3 3 8 F E3

= 5 5 5 5 @ §©

g ¢ & & I 5 =3

s 3 ¢ & £ B3

MODEL & 2 - - o~ n <2

MCB-50  \Weekly Timer 18 Programs + + | | + # +

@ Standard O Optional

SPECIFICATION

Electrical Parameters
Network Type Single-Phase / 2-Wire
Operation Voltage (Un) 230 VAC*, 50/60 Hz
Operating Range (Auxiliary Supply) 190 - 260 VAC
Output Contact

2 C/0 Output Contacts / 8 A 250 V AC, 2,000 VA

Refresh Time 60 sec
Power Consumption <3VA
Accuracy < 1sec./day
Display 1.3"LCD

Mechanical Parameters
Equipment Protection Class Il
Ambient Operating Temperature -5°C, +50°C
Degree of Protection 1P-20
Installation Rail mounted
Dimension / Weight DIN 11/02 kg

51A1 (U) 4,400.-

Street Light Garden Sprinkle Escalator




LIQUID LEVEL CONTROLLER
IA3OVAIUAUSAUYDYIKAINMBTUAD

SSRC-04 \dugunsaliiuszgndliluauqusziuveamanluds dwiuaugnavnssy uas flegenderdudu
IANATIagzagluanIuE ON WRTAUVRIWAITUNENU Level Electrode U uar 1a1dwasiadazagluanius OFF
fiaszAuvaamanfInin Level Electrode L Common Electrode B dwisunwuzussydutaniilsitinluiiadnainuls
sunsausudldtie 5-50 kw tivamsuszendldivveumaifinnnuuansneiueenty

Tank Liquid Level Controller

SSRC-04

SPECIFICATIONS

|
L.
e
2y

-

:‘. _

MODELS

SSRC-04

Single Tank Controller

Connection Type

Terminal

Electrical Parameters

Operating Voltage (Un)

230VAC £10% ; 50/60 Hz

Operating Range

0.9-1.1)xUn

Sensitivity 5 - 50 kQ(adjustable)
Warning Light LED on front panel
Output Contacts 1 C/O with 8A, 2000A
Protection Class IP-20

51A1 (V) 1,300.-

#ANN1INNY

1. ledweRiadazagluanius ON ila Electrode
"b2" Usrrannsaursiuvasvaiuazazagludntue
OFF lasz@uvasmaiduianu Electrode "a2" vaq
MYUL 1| KAZAIUANNISVINIIUYY Pumping Motors.
2. aghdlsimunistdaussiindrundreduaunse
Winsulddaiiovaunalduianu Electrode "B1"
Tunue | wilunsdiftssfuvasmarlunus | an
N9132AUYa4 Electrode "B1" A15W191UUd4 Pumping
avliigunsavheuldiadiunistesiunisvrauves
Pumping Motors 9nnsalitlifivasmadaglunvus
| 188 Lo dnesiad azagluanius OFF Junseiis
seAUvBNMAalluNYUL | §UddAU Electrode "A1"

* ﬁfnwé’nn’mﬁ’m’mﬁﬁﬂummg’mmEN SSRC-04
nligunsalaruguuasmas sansau vl
sunuwia Electrode maluldagnadiuszansam

Electrode (optional)

NOTE: Liquid Level Controllers can not be used with flammable liquids.

Connecting Diagram forSSRC-04
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PT-01 EWTE

PT-01 (Thermistor Relay) uJuaLanwsauﬂﬂawmeﬂ,uﬂaanummwﬂﬂnmmmmmsaﬁluuamas PT-01
Thermistor Relay Lﬂuaﬂnimmﬂiunﬂiwmuﬂaﬂn PTC Protection
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Thermistor Relay
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Please see the below graph for typical resistance of PTC temperature
characteristics for 3 different switching temperatures (11U°C. 120 °C.130°C)
nomally. As seen from the figure,

mzo 40 60 B0 KGO 120140160 100 200 o
T ® when T<Te-5 "C, the PTC resistance is smaller than 100 Q
emperature i

When T>Tc+5 UC, PTC resistance is greaterthan 10k Q

Connection Diagram J

MODELS PT-01
Electncal Pla.rair;mters

Operating Voltage (Un) 230 VAC ; 50/60 Hz
Operating Range (0.9-1.1) x Un
Output Contact 1 C/O Contact , 8A/2000VA
Degree of Protection IP-20

Ambient Temperature -5°C to +50°C

31A1 | 1,600.-

Transducer Lﬁuaﬂn‘smuﬂmﬁmm'\mmn Electronic Signal
1Ju Analog Signal (0-20 mA) awnzdwiu maluldfueu
Controller waz Automation Systems.

TA-111, TA-112 uas Tv-111 iJuguniuUasdyny il

S¥UU Power Supply WUU “Self-Power Supply” 3slidndudas
4 Power Supply 3nasuan aanuazaINTInEraniIsi

1l 1 2 3

I~ —E'I
v- T V-1 TA-111
Voltage Transducer Current Transducer
MODELS
SPECIFICATIONS
Electrical Parameters
Measurement Input 0-1AAC 0-5AAC 0-220 VAC
Frequency (Hz) 50 Hz 50 Hz 50 Hz
Power Consumption 3IVA 3VA 4VA
Over Load Capacity 1.5 x In (continuolnus) 1.5 x In (continuolnus) 1.2 x Un (continuolnus)
20 x In (1 sec) 20 x In (1 sec) 2xIn (1sec)
In=1AAC In=5AAC Un = 220 VAC
Qutput Signal 0-20mADC 0-20mADC 0-20mADC
Linear Output Ranges (0.05..1.1) x In (0.05...1.1) x In (0.2..1.1)xUn
Load (RL) 0-750 0-750 0-750
Transmission Error % 0.5 (Full Scale) % 0.5 (Full Scale) % 0.5 (Full Scale)
Response Time < 300 msec. < 300 msec. < 300 msec.
Mechanical Feature
51A1 (UN) 7,150.- 7,150.- 8,050.-




CURRENT TRANSFORMER INDEX

Current Transformer
ENT.30 Series

ENT.40 Series

ENT.60 Series

ENT.80 Series
ENT.100 Series

Split Core Current
Transformer
ENS.AYS 23 Series
ENS.AYS 58 Series
ENS.AYS 812 Series
ENS.AYS 816 Series




ENT.A Series EWTS
General ENT.Series (Metering Class)

ENT.A Series, ENTES LV Current Transformers are measuring transformers which transform
the primary current by as pecified ratio to its secondary side with a phase difference of
0 degrees. They provide isolation of the relays and measuring devices from the HV side of

the network
ENT.A30 Series CURRENT RATING 50 - 300 A KEYR I=Net C € @ [L§
Model Dimension Rated Accuracy
ENT.A30 {mm.) Current Class 51A1 (Un)
50/5A 1,050.-
19| o 60/5A 1,050.-
""_‘; — 7| |_75/5A 1.0 5 1,050.-
‘ L L } 80/5A 1,050.-
— e ~= | 100/5A 1,050.-
o 125/5A 1,050.-
; 150/5A 1,050.-
| 200/5A 1,050.-
250/5A 0.5 10 1,050.-
300/5A 1,050.-
ENT.A40 Series CURRENT RATING 400 - 600 A [KEVE] <> ENet C€ @
Maodel Dimension Rated Accuracy
ENT.A40 Current Class 51A1 (Um)
400/5A 1,150.-
— UL ~ |_500/5A 0.5 10 1,150.-
A | e00/5A 1,150.-

[KEWA] <&> kiNet C € @ [

ENT.A60 Series CURRENT RATING 750 - 1250 A

Model Dimension Rated Accuracy
ENT.A60 (mm.) Current Class 51A1 (Un)
750/5A 1,370.-
800/5A 05 10 1,370.-
1000/5A 1,370.-
1250/5A 1,370.-




ENT.A Series EWTS

General ENT.Series (Metering Class)

ENT. Series, ENTES LV Current Transformers are measuring transformers which transform
the primary current by as pecified ratio to its secondary side with a phase difference of
0 degrees. They provide isolation of the relays and measuring devices from the HV side of

the network
ENT.A80 Series CURRENT RATING 1500 - 1600 A [KEVe] <S> TEnet C€ @
Model Dimension Rated Accuracy | Burden
ENT.A80 (mm.) Current Class (VA) 51A1 (V)
e 1 1500/5A Tain 5 1,750.-
1600/SA 1,750.-
ENT.A100 Series CURRENT RATING 2000 - 5000 A m( cG=

Model Dimension Rated Accuracy
ENT.A100 (mm.) Current Class 5181 (UN)

2000/5A 2,000.-
2500/5A 2,000.-
S0BUEA 0.5,1.0 30,15 2,150.-
4000/5A 2,600.-
5000/5A 3,000.-




ENS AYS Series EWTE

ENS.AYS Series ENS.AYS Series ADVANTAGE

METERING CLASS

H'ag.lhe? rli"?sl Ltr):'n Saﬁlg:lt Core Current Transformer O o
: 50 Hz

M Insulation Class :Class E
ENS.AYS Series, High Quality Spilt Core Current B Maximum Operating Voltage : 720 VAC
Transformer with Accuracy Class & High Burden Power 2 o

M Operating Temperature :5Cto40C

B Storage Temperature :25Ct070°C

M Current Transformer Class  : Split Core for Metering

Model Current (A) Accuracy | Burden (VA)

100/5A 1.25 9,750.-
ENS.AYS 23 200/5A i 1.50 9,750.-
300/5A ' 3.75 9,750.-

Current (A)

Accuracy | Burden (VA) | 51a1 (un)

500/5A 11,500.-

ENS.AYS 58 ——A———

400/5A 16,000.-
500/5A 25 16,000.-
ENS.AYS 812 600/5A 0.5 2.5 16,000.-
800/5A 25 16,000.-
1000/5A 5 16,000.-

1200/5A 18,500.-
1500/5A 15 18,500.-
1600/5A 15 18,500.-
ENS.AYS 816 2000/5A 0.5 15 18,500.-
2500/5A 15 18,500.-
3000/5A 15 18,500.-
4000/5A 30 18,500.-

ENS.AYS 816

ENS.AYS 58
A 93 125 A 155 195
B 106 158 i . B 198 243
cict 34158 34/58 Dimension cict 34/58 64179
D 20 50 D 80 80
E 30 80 E 120 160




AYR Series

Rated operating voltage Ue
Rated operating current le
Thermal current Ith
Isolation voltage Ui

Rated surge voltage Uimp _
Electrical durability times

Z<¥Z>»><

400 VAC | 690 VAC
160 | 100
160 100

800
200

511 (UM) 2,470.-

Dimensions
83mm

N

ENTES

202 mm

111 mm

‘. | B

205mm
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MULTI CIRCUIT POWER METER
& PULSE INDICATOR

MULTI CIRCUIT
POWER METER
AEM-DRB

POWER QUALITY
ANALYSER
CPM-12

CPM-80 SERIES

MULTIFUNCTION
COUNTER
CM1-CT

MULTI PULSE (FREQ.)
INDICATOR
CS1-RL
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MULTI CIRCUIT POWER METER
1A32VIAAIASIRATWALIUTIWRN LLUUKa18IDDS

57A1 (un):  85,000.-
Electrical Characteristics
Measurement True rms
Circuit loop 2 channels main circuit input are isolated

Display update rate
Metering system type
Input Range: Voltage

Metering over range

Power Quality THD

Individual harmonic

Display Characteristics
Dot Matrix LCM

Indicator LED

Demand
Calculation method

8 channels three-phase or 24 channels
single-phase sub-circuit input
0.5 Second
1P2W, 1P3W, 3P3W, 3P4W
\oltage:
PT Primary side ratio; 100V~9999KV
PT Secondary side ratio:50~600V
Direct Input: =600VLL or< 400VLN
Current:
Main circuit input:5A
Sub-circuit input:333mV
CT Primary side ratio: 5~9999A
Frequency:45~65Hz
Voltage : 1.2X rated voltage continuous
(600V max)
Current: 1.2X rated current of CT
Total harmonic distortion for voltage and
current
2nd~31st individual harmonics for
voltage and current

128*64 dots matrix with white backlight
Power/ COM1/ COM2

Slide / Fix

ADTEK

AEM-DRB

AEM-DRB i 2 Bunmadasudnuuu 3 wafiuendase anunsalddmduszuulnia
funneneiuluauds 24 wa wuudaia wSouuuauWe 8 YAAIMIUIRIoE lagly
s2uAu CT/5A (main) waz CT/333mV (Sub) mlﬁmﬁ"lﬁumwnnmaau,ammaa
FemursanslusunsuldarnutiaavislioanduadiiunisBassuuy RS 485 ¢
witnzdmiuanuiiiassiiiswaunnndassswdanuilunisinga wavanduy
vasgunsnl Wy e1mrslig/amrsnuliud / gqudnisdn/ vawn / ieedaudans v

Relay Output(RO)

Relay contact form: 4 sets SPST(1a) ; 5A/250Vac;: 5A/30Vdc
Relay action mode: Hi/ Lo / Hold / Lo.Hold;

Alarm setpoints : Up to 48 parameters for alarm setting
External Control Input (ECI)

Input mode: 2 channels ECI input ;
open collector input are available
Input function: Can set up for DI / Demand start and stop /
Demand reset / Max. Demand reset / Energy

values reset / Max. and Min. values reset /

Relay reset

Debouncing time: 0~99 (x8mS) programable

Pulse Output(PO)

Output mode: Open collector(O.C.)

Output: 30Vdc,30mA(max)

Qutput frequency: 250Hz (max)

Energy count output: 3200 Pulse/

kWh; duty cycle 50% ; from Ma

mchanical contact or

Environmental Characteristics

Operating temp: 0~60 C

Humidity rating: 5~95% RH, Non-condensing
Temp. coefficient: 100 PPM/C

Storage temp: -30~80C

Humidity 0~95% RH, Non-condensing

Power Supply

Range: ADH:AC 85~264V: DC 100~300V
ADL : AC/DC 20~56V

Power consumption: ~ AC:15VA : DC:5W

Mechanical Characteristics

Dimensions: 199mm(H)x118mm(W)x77mm(D)

Material: ABS, Black (with fire-retardant)

Mounting: 35mm DIN Rail (EN50022)

IP Enclosure: IP20

Connection Terminal: Main circuit Voltage/Current:
0.5~2.5mm (AWG22~12)
Sub-circuit Current and others:
0.5~1.3mm (AWG22~16)

Accuracy& Resolutions il el
PARAMETE ACCURACY RESOLUTION MEASUREMENTRANGE

‘\oltage 0.2% 0.1V 40.0~400.0 Vac (V  LN)

Current 0.2% 0.001A 1%~120C Trating current

NeutralCurrent 1.0% 0.001A 1%~120C Trating current  (Main circuit only)

Active Power 0.5% 0w -999999995~-999999999W

Reactive Power 0.5% 0.1Var -999999999~999999999ar

Apparent Power 0.5% 0.1VA 0~999999999VA

Power Factor 0.5% 0.001 +1.000

Frequency 0.1% 0.01Hz 45.0~65.0Hz

Active Energy 0.5% 0.1kWh 0~99999999.9kWh

Reactive Energy 0.5% 0.1kVarh 0~89999999.9kVarh

ApparentEnergy 0.5% 0.1kVAh 0~89999999 9k'VAh

THD 1.0% 0.1% 0~1000%

Individual harmaonic 1.0% 0.1% O~1000%,

Unbalance 0.5% 0.1% 0~3000%




MULTI CIRCUIT POWER METER
rgavIauasiasikATwdomuiwiiuukale

TOU (Time of Use) ,(Option)
4 Seasons: 1~4 seasons per year

JVaS

8 Tariff setting: 1~8 each day(For peak, mid peak, off peak per

day for billing)

Parameters of TOU : AE-Imp. AE-Total, RE- Imp, RE-Total,

SE. SE-Total

Yearly setting: Tariff setting for 1 year or set up to 5
Data Logging (Option)

Setting: Load setting from previous saved file or set
according to needs.Time interval from

1~32767 for second, minute, hour or day,

depend on value record needs.

Memory storage: 2MB Flash ROM

Communication (Rs-485)

Protocol: Modbus RTU mode

Baud rate: 1200/2400/4800/9600/19200/38400
Data bits: 8 bits

Parity: None / Even / Odd

Stop bits: 1 or 2

Address: 1~247 programmable

Distance: 1200M max

Terminate resistor: 120~3000Q/0.25W(typical: 150Q))

Device Connection Assignment

years

AEM-DRB

Safety

Isolation:

EMC:
LVD:

Dimensions

ADTEK

AC 2KV,50/60Hz.for 1 min,

Between

Power /Input / Output / Case
Insulation resistance: =100MQ@500Vdc
EN61326:2006
EN61010:2010

-
| — e
[ 2 —

179

Kealn Circult (Ma)
Current Input

Main Circuit (Ma})

Current Input

Bal~3 Bad~
BEG

i}

Sub-Circuit Current Input

Ba7~9 Bal0~12 RS485

J Unit:mm

ARk ij1112
AL L) O |
1 v
| 2 NG 23
" . " [ 5 |v2 21
g i £ o 11—
[ & |vn Display paneal 8 LED Indicator s
o
1] v
(42| MC
i 23] vz
Nonage nput . [44] ne
ECRY
Main Circuit (Mb) Bb1 3 Bb4-6 B b10-—12 Pulse Qutput
Current Input Sub-Circuit Current Input
Clamp CT Selection Guide
KCT- Series ‘ Hole Dimensions ‘ — ‘ Rated Current
CODE |Dimensions CODE | Primary Side o Primary | Secondary | Accuracy | Weight
10 10 50 A 50 A Side(A) | Side(mV) | %F.S. (q)
16 16 sl KCT-10 50 333 0.0 55
308 | 200A KCT-16 100 333 05 85
24 24 250 A 250 A KCT-16 150 333 05 100
400 A 400 A KCT-24 200 333 05 200
35 ®35 KCT-36 300 333 05 375
KCT-36 400 333 0.5 375




MULTI CIRCUIT POWER METER

PR S X AEM-DRB ADTEK
tASavIaLa3As1KAWaLLIUIWRNLUUKa18IVDS

Connection Circuit

Bal~3 Bad~6 Ba7~9 Bal0~12
V1l V2 V3 VN 3PAW  3PAW  3P3W  3P3W

[] [
[aducladatodes | Pohchndee] oo [l o] [l ]

[
n
L

00000

OO OO
Sl ERERLL REIEEL RERELL RGREE

Bb1~12 1P2W

Application Communication System

| Multi circuit power meter |

DATA LOGEER

| CM1 | Ccs1
Water consumption Water flow rate

| ]

=
| i
ﬂ Water meter
X6 PCS a X 24PCs
e 2 2
SOLID CORE SPLIT CORE iy Cig
MAIN sua = SR

PCOR NOTEBOOK
= REFORT DATA, GRAFH
AND SUMMARY




MULTIFUNCTION COUNTER
1rgav3auazuaavsiuou PULSE

CM1-CT MULTIFUNCTION COUNTER

[Pulse Input]

Technical Specification

CMI-CT gunsal uansuanisiu Pulse anunsausasdnldvannviany
wiagana i Port a3 RS-485 dwifudedaya wastudinlily
Data logger wianzdmsunuiidasnisuanseanisiudiuay wu
FurunsuandumUSuiunisidun msldlnin wazdug Aideude
nuyadedeyayn Pulse output

9,800.-

51A1 (UMW) :
Control function (Option)

Input Relay output: 2 Sets
Input Range Input Type Pulse Level ) FOPMC, nlvelvan, 105“15"
I H I
0-50Hz Contact Action mode: N/R/C/E/F/Q orHi/Lomode
NPN Relay action time: [0:00.0~9{min):59.9(sec)
A/B Phase:0~2.5KHz(each) PNP High level: Over 8V H/L mode: Only in A/B phase input mode
Other count :0~5kHz YT Low level: Under 4V Analog Output (Option)
- 0, .
Input type (NPN, PNP, Contact) can select by dip switch of rear panel Aceuracy: 0.2 ol F3. 12 bita DA
= converter
Eauptng moce: Ei;a&orﬁ_n p { Increment (A:Increase B:Pause) A elos-00
i uning u : 2 u . - >
DOWN: Counting down { Decrement (A:Decrease B:Pause) Response time: 100 mS (10~90% of input)
IDV: Different input of counting Up or Down Isolation: zAC 2.0 KV between input and output

Input range:

Display and Function
LED:

(A:Increase B:Decrease)

CMD:Counting Up or Down (Aisignal B:Increase or Decrease)
ABP-2: A/B phase input

(A+B:Increase B A:Decrease)

Output range:
Current output:
Output capability:

Voltage output: 0~5V / 0~10V [ 1~5V
0~10mA [ 0~20mA / 4~20mA
Voltage: 0~10V: ! 100010;

UP / DOWN /IDV / CMD mode: 0~5KHz Current: 4(0)~20mA: =5200 max
A/B phase mode : 0~2.5kHz (Each Channel) Scaling: [AOLS] Output
High setting: -19999~99999

[AOHS] Output Low setting:
Digital fine adjust:

6 digits,0.56"H red high-brightness LED

Relay output indication: 2 square red LED -19999~99999

ECI function indication: 2 square green LED

ECI1=Gate(Pause) and ECI2=RST(Reset) [AOZRO] adjust range: <1389=1300
RS485 communication: 1 square orange LED [AOSPN] adjust range: -1999~1999
Display value: CNT(Counting) / METER(Length Counting) RS485 Communication (Option)
Pulse countPPR : 1~998999 :
MultiplierCNTSF : 0.00001~9.99999 e pasc R o
s ' Display= Pulse count x Multiplier Baud rate: 1200/2400/4800/9600/19200
Length unit M/ CM [ Yard / Foot Data bits: 8 hits
Shaft diameter setting : DIQMT 0.00001~9.99999 (Unit : M) . Stop bits: 1or2
Over flow setting: OVFL(Overflow) /RCYCL (Re-cycle counting) Add . 1~255
Initial value of count down :  In DOWN mode, can set start value for count down regs:
Relay output type; Setting range : 0~999999 Distance: 1200M max
Terminate resistor: =1500
External Control Input Function Power Supply
Input mode: Two channels input
Input function: ECl1=Gate ; ECI2= RST Range: AC 115/230V,+15%,50/60Hz
Excitation power: DC12V,40mA
Power consumption: 7.0VA
Safety Memory storage: EEPROM
Isolation: AC 2.0KV, 1minute, Between Power/ Input / Output / Case

Insulation resistance: =100M Q at 500 Wdc, Between Power/ Input / Qutput

Environmental characteristics
Operating temp.: 0-60°C
Humidity rating: 20~95 %RH, Non-condensing Dimension
Temp. coefficient: < 100 PPM/ °C
Storage temp.: -10~70°C T [— 5
IP Encl i Front I: IEC 549(IP54); Housing: IP20
nclosure ront pane { ); Housing i o |]
= D
Mechanical characteristics | L—
Dimensions: 96mm (W) x 48mm(H) x 80mmiL) |« 96.0 > ! -pl - 60.0 »
Panel cutout: 92mm{W) x 44mm{H) 8.0 12.0
Case material. ABS (with fire-retardant)
Mountng: Pensl mattng T Dimensions : 96mmxd8mmxB0mm

Terminal block:

Plastic NYLON 66 (UL 94V-0);
10A/300Vac, M2.6, 1.3mm’~2.0mm’ (16~22AWG)
Weight: 310g

PANELCUT-QUT a4.0 H* PanelCutout : 92Zmmx4d4mmiadvise)

Unitsmim
13 -.l




MULTIFUNCTION COUNTER
1rdaviauazuaavsiuou PULSE

CS1-RL PULSE (FREQ.) Indicator

- e a ]

) =7

511 (UN) :

Technical Specification

Input
Input Frequency Input Mode Input Level
0.01Hz ~ 50 Hz Mech. Contact
0.01Hz ~ 50 Hz NPMN High Level: B~12V; Low Level: 0.0~4.0
0.01Hz ~ 100KHz PNP {with excitation supply 12Vdc)

0.01Hz ~ 140KHz

(option)

High Level: over 2/3 of input level

Woitage Fulse Low Level: under 1/3 of input level

Input Mode (NPN, PNP, Contact) & Level (5Vp
changeable by dip switch of rear terminal block.

, 12Vp, 2aVp)

Calibration:
Input range:
Accuracy:
Sampling time:

Response time:
Tirme out function:

Display & Functions
LED:

Display type:

Display range:

Resolution of PV:

(Auto-Moving for d.p.)

Compensation factor:
Over range indication:
Max / Mini recording:
Display functions:
Front key functions:

Low cut:
Digital fine adjust:

Doesn’t need calibration

Auto range: 0.01Hz ~ 100KHz (~140KHz in option);
< 1C; 0.005% of FS

15 cycles/sec( =15Hz);

= 100 m-sec{when the AvG = “17)
Auto, Manual programmable,

In manual mode, the period

of time out can be set 0.0 sec~399.9sec

Nurmeric: 5 digits, 0.8"(20.0mm)H red
high-brightness LED

1 square red LED
1 square orange LED

Relay output indication:
RS 485 communication:
E.C.IL function indication: 1 square green LED
Max/Mini Hold indication: 2 square orange LED
Dawn key function indication

(Reset for Max.(Mini.) Hold /

PV Hold / Relative. PV ): 1 square green LED

RPM / RPS / Linear line speed

/ Frequency programmable
0.0000~99999  with auto moving
of decimal point

Decimal point will Auto-changed
according to input

Auto / Serni-Auto / Fix; 3 mode
programmable

Compensate error from 0.001~9.999

oufl, when input is over 20% of input range Hi
Maxi & Mini Value of PV storage during power on.
PV / Max(Mini) Hold / RS 485 programmable
Relative PV / PV Hold / Reset for maxi(mini) hold /
Reset for relay energized latch programmable
Settable range: -19999~29999 counts

puPro: Settable range: 0~+99999

puspn: Settable ranege: 0~+99999

Reading Stable Function

Average:
Moving average:
Digital filter:

Settable range: 1~99 times
Settable range: 1(None)~10 times
Settable range: 0(None)/1~99 times

Terminate Resistor:

Electrical Safety
Dielectric Strength:

Insulation Resistance:

Isolation:
EMC:
Safety(LVD):

Environmental
Operating Temp.:
Operating Humidity:
Temp. Coefficient:
Storage Temp.:
Enclosure:

Mechanical
Dimensions:
Panel cutout:
Case material:
Mounting:
Terminal block:

csl Wugunsaluannanlnud anuwsiugige a1ansaiutisaanud
A9uA 0.01 Hz - 100 KHz wthaesansauiundsunisuansdigetiu
muABunnil wasn deans Rs-a85 dmsudedaya uazduiinlily
Data logger W12 d1%5UULARSAT RPM saUfBunisnsIn1siua
Auiiasauvanaiesing via gunanifidednyqin Pulse output

12,800.-
RS 485 Communication(option)
Protocol: Modbus RTU mode
Baud Rate: 1200/2400/4800/9600/19200/38400 programmable
Data Bits: & bits
Parity: Even, odd or none (with 1 or 2 stop bit) programmable
Address: 1 ~ 255 programmable
Remote Display: to show the value from R5485 command of master
Distance: 1200M

150 @ at last unit.

AC 2.0 KY for 1 min, Between Power / Input / Qutput
/ Case

=100M ohm at 500Vdc, Betw
/ Output

Between Power / Input / Relay, Analogue, RS485
EN 55011:2002; EN 61326:2003

EN 61010-1:2001

een Power / Input

0~80 °C

20~95 %RH, Non-condensing
<100 PPMW C

-10~70 °C

Front panel: IEC 529 (I P52); Housing: IP20

96mm(W) x 48rmmiH} x T2mm(D)
22mrm(W) x 4dmmiH)

ABS fire-resistance (UL 94V-0)
Panel flush mounting

Plastic NYLON 66 (UL 94V-0)

104 300Vac, M2.6, 1.3~2.0mm (16~2280G)
Weight: 350¢
Power
Power Supply: AC115/230V,50/60Hz;
Dimension
I = 9
Front View 48.0 0
= _D
I 96.0 ! "’| |“— 60.0 —| L-
8.0

12.0

Panel Cut out




PROTECTION RELAY INDEX

Combined OC & GF
Protection Relay
MK?2200L Series

RX1000
X60

Voltage Protection Relay

MU-2300 Series
MU-150/250

Motor Protection
MPR-500

Overcurrent Protection
RX232 Series

Earth Leakage Protection

RX300 Series
DIN300 Series
ZCT

Reverse Power Protection

RPR-415A
RPR-415B

b 20509999

o w8
nd




MK 2200L M(ilikl' o

Series

MK 2200L General
ANS| Number . . @ @ @ 505 MK-2200L 1un1552us28szuuUadnuuas overcurrent protection relay

winfiu earth-fault protection relay manuuﬂgunmm‘uﬂ digital -
microprocessor fiannsanauauaslfetiaiisansuasusiugwanistaiu
szuulvihagrafuuszansam

Products Feature

Multifunction numerical relay

Three phase, low-set and high-set phase overcurrent

Two sets of low-set and high-set settine for phase overcurrent
Low-set and high-set earth fault

Two sets of Low-set and high-set setting for earth fault

Circuit breaker failure protection

Four selectable IDMT characteristic curves

Definite time for Low-set and high-set

Mumerical display of phase and earth fault currents

A

Danger

of death
Multifunction external digital input
Output

Contact n..;,,d Isolate RS-485 Modbus communication
Functional

Display of relay settings

9 non-volatile records of previous tripping currents
Recording of relay start time

Highly flexible programmable relay outputs

86 0

Modbus

B High-Set Characteristic
B External Binary Input

B Phase Overcurrent Protection B Relay Output Connection Diagram
B Earth-Fault Protection B support for CT /1A and CT / 54 — Lr
B Low-Set Characteristic Curves B configuration g

|

|

Metering and Fault Record e e
: 1 £
R5-485 Communication E i Eredin?

%f.%\ =
//_ IDMT CURVE \\ ﬂ _lw
lhl w"f‘fﬁﬂw “H. q'IEﬂI'I"IE.M-E & ExTialy i -t u?u_rEm iﬁ: o %‘E r:'"_n“'id
i A & g . 8 §
s : Hi i g v 4 ] oy
) — , i ! B NG i - ftﬁ &r—-ﬁw
Sl Pebe £ o A i
i - - Pnu_

Py 2
T T L
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Dimension %IE
14
2

142 mm, L9 e,
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Trige Covstct
i
i
i
36 mm. 129 Tmm.
— e — §_id L]
—— 4
b 11a
E 5 : aarnsi
E . a Panel Cutout Labessad Eﬂ ielar
g » s = Pormion we e
o 4 m&@
" 2 | S
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Tests and Standards

High Voltage Dielectric Withstand Test IEC60255-
High Voltage Impulse Test IECE0Z55-5. 0
Electrical Fast Transient [EC61000-8-4, Level 4, Power Supply Inputs,

1 20 kY s, 1 Min
5 kW 1.2/50 ms
: 4 kv, 5/50 ns

Electrical Fast Transient IEC61000-3-4, Level 4, Other Inputs....... : 2 kY, 5/50 ns
Electrostatic Discharge |EC61000-8-2, Class I, Air Discharge....... TRy
Electrostatic Discharge IEC61000-4-2, Class |Il, Contact Discharge. D6 Ry

IMHz Burst Disturbance [ECE0255-22-1unmmmmmmsmmmsiumsmsss s e sissaves 1 2 kv Comman Mode
1 kY Cifferential Mode
Main Conducted Disturbance Voltage - :EW 55011 Group 1 Class B
Radiated EM Fiald Emission (CISPR 11 Group 1 Class B
Enclosure Protection When Panel Ma-unted 1 IP-5a
C-2




MK 2200L

Mikro

Series

MK 2200L-150D MK 2200L-240AD

SPECIFICATIONS ‘

Measuring Input
Rated Current In 1A or 5A
Frequency 50 or 60 Hz
Thermal Withstand 4 x |, Continous

25x |, for less than 10 Sec
100 x |, for less than 1 sec

Burden

RATED AUXILIARY VOLTAGE
Rated Auxiliary Voltage

POWER CONSUMPTION

<03VAatl,

85-265VAC
110 - 340 VDC

AC Auxiliary Voltage 6- 10 VA Typical

DC Auxiliary Voltage 5-9W Typical

External Binary Input 18 - 265VDC
85- 265 VAC

5 Programmable Contact +
1 IRF Contact
Rated Voltage 250 VAC/DC
Continuous Carry 5A
Make and Carry for 0.2s 30A
CONTACT SPECIFICATION
Operation time 15 ms (Max)
Expected Electrical Life 10 ° Operations
Expected Mechanical Life 5 x 10 *Operations
Approval UL/CSA/VDE /TUV/SEMKO
ACCURACY
Protection Thresholds +3%
Time Delay +2% with a minimum of 30 ms
Measurements *3%
Reset Ratio 95% Typical
Overshoot Time Less Than 30 ms typical
EARTH - FAULT ELEMENT
Low-set setting b :0.05-1.0x1, : Step 0.01
High-set setting b> :0.05-100x1, : Step 0.05
Time multiplier kt :0.02-1.0 : Step 0.01
Low set definite time® :0-300s ] 0-100s  :step0.01
High set definite time$> :0-300s | 100 300¢ iop 100
OVERCURRENT ELEMENT
Low-set setting I> :010-250x1, —:step0.01
High-set setting I>> :010-40x1, —:step0.05(0.1-10Q),step 0.1 (10 - 40)
Time multiplier kt> :0.02-1.0 : step 0.01
Low set definite time t> :0-300s 0-10.0s :step0.01
High set definite time t>> :0-300s 1002600 s an 1 0
COMMUNICATION
RS-485 Modbus RTU ®
5101 (U) 53,000.- 53,000.-

C-3




® 5
RX 1000 Ml'l(l'd

RX 1000

ANSI| Number @ RX 1000 . Junisrusmszuutlestiues overcurrent protection relay
WU earth-fault _protection relay ma‘i"UUU{]Uﬁn’!'mUU digital -

microprocessor fannsameuaussldorufivmsuazusiugonistiosiu
syuulwihegraduyszansnn

Products Feature

Microprocessor based numerical relay

Current measurement based on fundamental frequency
Three-phase, low-set overcurrent

Three-phase, high-set overcurrent

Low-set earth fault

High-set earth fault

Definite time for low-set and high-set

Five selectable IDMT characteristic curves

Local display of measured and set values
Programmable relay outputs

Non-volatile fault values recording

Complies with IEC 60255 standard

ANS| Code : 50P, 50N, 51P, 51N, CLP, 50BF, 49RMS

et @/

oo
»7
w=

Output Fault
Contact Record

2
i

IDMT CURVE
4 N\
NORMAL INVERSE 3/10 NORMAL INVERSE 1.3/10 VERY INVERSE LONG-TIME INVERSE EXTREMELY INVERSE
e T s s
l : sl V. |
‘°_ : =:::ﬁ'_"EE ==
! 10
' &
] -:ﬁ"::—“ 0o . 0l T
\
Connection Diagram
P B L e e
| aflals|e]|7|o]} - +’
| | - mm -
iy p==g=ag q :
I|9|10||1|12|13|‘Id|15|16| I
| I PANEL
! 1 96mm 921+0.5mm
et Bk F B o) bl ol bl Bkt FRONT
- SIDE CuT oUT
w ST T I T
u NP DD D \ h
-
L2 :L'\.z'u'j l_| j § 96mm d 21+0.5mm
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Mikro

RX 1000

SPECIFICATIONS ’

RX-1000

Measuring Input
Rated Current In 5A
Frequency 50 or 60 Hz
Thermal Withstand 4 x |, Continous
Burden <03 VAatl,

RATED AUXILIARY VOLTAGE

Rated Auxiliary Voltage 85-265VAC , 110-340 VDC
VA Rating 3 VA Typical
Protection Thresholds 5%

Time Del +5% with a minimum of 50 ms
Rated Voltage 250 VAC/DC

Contact rating 5A

Expected Electrical Life

100,000 Operations

Expected Mechanical Life

OVERCURRENT ELEMENT
Low-set setting I>
High-set setting [>>
Time multiplier kt>
Low set definite time t>
High set definite time t>>

EARTH - FAULT ELEMENT

Low-set setting | >
High-set setting |,>>
Time multiplier kt >

Low set definite time t >
High set definite time t >>

.

5 x 10° Operations

:0.5t0 10.0 A, step 0.05A (10% to 200%, step 1%)

:0.05to 1.0 A, step 0.01

:0.05to 99s

:0.5t0 99.9 A, step 0.10A or disable (10% to 1998%, step 2%)

0.05 to 2.5s, step 0.01

:0.10 to 5.0 A, step 0.05A (2% to 100%)

:0.05to 1.0 A, step 0.01

: 0.05 to 99s

:0.10 to 50 A, step 0.10A or disable (2% to 1000%, step 2%)
: 0.05 to 2.5s, step 0.01

INDICATIORS

Auxiliary Supply
Pick-up
Trip

Green LED

Red LED
7-Segment Display and Red Indicator

ENVIRONMENTAL CONDITIONS

Temperature
Humidity

5Cto+55C_
56 Days at 93% RH and 40 C non-condensing

MECHANICAL

Mounting Panel Mounting
Dimension (mm) 96(W) x 96(H) x 110(D)
Enclosure Protection IP-54 at the Panel
Approximate Weight 0.8 kG

51A1 (UN) 28,500.-

C-5



COMBINED OVERCURRENT & EARTH
FAULT RELAY

X-30-OCEF-240AD

X-30 wWuRuiuastunaveinssaNssuuUasnuweas Over current protaction relay WU Earth-fault protection
relay #aeszuuUfjuAnisiuy digital microprocessor NdMunsnnauauaslasgILiBInsazwiugnanislanu

1 = 3 b § § i 1] ) ‘; g
sruulWihedufudssininmnsdeiinesvdeans RS-485 wan1siousadayaldinedu

COMBINED OVERCURRENT E
& EARTH FAULT RELAY

:0.00 hz0.00
llt‘a:U.ElD o :0.00

MIKRO

51A1 (U) : 37,000.-

TYPICAL APPLICATION DIAGRAM

FEATURES

* Multifunction numerical relay
* 2 x 16 digits LCD Display
* Three-phase, three stages setting for phase overcurrent

* Two stages setting for earth fault

¢ |IDMT and definite time

* Thermal overload protection

* Two independent group of protection settings
* Trip circuit supervision

* Circuit breaker failure protection

* RS485 MODBUS-RTU communication

* Event, fault and alarm records with timestamp
* Multifunction programmable output contacts

* Multifunction programmable digital input

* Complies with IEC 60255 standard

* ANSI Code: 49RMS, 50P, 50N, 51P, 51N, CLP, 50BF, 74TC
* Compatible with Mikrosafe Software

For 3-Phase 4-Wire System 110-370VDC For 3-Phase 3-Wire System 110470 VDC
B5-265VAC L1 85-265VAC
l"{ Lz
Al I-3
"
{ DANGER 4 DANGER
ol 54 E:_'LFBUI 9 5A g:;UaUx
mCOMg'g e 10 ng[g 3.
™ E_‘ 4;? Contact 1 5A E,_' 1 ;qp Contact
JE ; oA "
12{con ¢ Programmable(Trip Start CBFP IRF 1240 46 Programmatie(Trip Start CBFP IRF)
, g e xy T § e
i 4loon |§ 04 Digial It ”%ﬁfﬁﬁff%;ﬁfém i ngig %1 Koyt
J_b 584 Vizc | £32 Ve o >3 Vac! 130Vic o
19} 54 |g H{:T_/ 0 2M0ac | Biee 15 %jlg MZT_/ ¢ POac | 60V
= —W»Cﬁﬁg B2120 Tamination Resistor 16} COM FR420 Tamination Resistor
P4 3 i |
i RS485 1 RS485
; *2 Shoring termingl 16 | I aol *2 Shorting terminal 18
| LOAD GAD) nd 20 for teemnation LOAD =5 Cammunicaion o1 0o nrain
for redays al 2 ends m“'nfmm for relays at 7 ends
= (CableS hield
CASE DIMENSION
| 96 mm 4 | 125 mm | 91 +0.5 mm
" . |
—
£
£ o £ .
u
Front E| P Side 9 Panel Cutout
& = 4
00 o
=
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COMBINED OVERCURRENT & EARTH
FAULT RELAY

IDMT GRAPH
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TECHNICAL DATA
AUXILIARY SUPPLY > Delay type : IDMT or definite time
Model X30-OCEF-240AD tl> : 0 to 100 s *(Variable Steps)
Rated voltage : 100~240V AC or 140~340V DC 1=IDMT curve S NI, VI, EL LTI NIL1.3/10
Operating voltage . 85~265V AC or 110~370V DC kdtl : 0.01 to 1.00 (Step 0.01)
Rated frequency : 50 or 60 Hz |>> : 0.5 to 20 x In *(Variable Steps)
Operating frequency .45~ B5 Hz tI== : 0 to 100 s *(Variable Steps)
Power consumption : BVA max |=>> : 0.5 to 20 x In *(Variable Steps)
=== Sample : Yes or No
=== : 0 to 100 s *(Variable Steps)
Rated current, In, lon 25N Earth Fault
Frequency : 50 or 60 Hz nominal lo> :0.02 to 2 x |yn (Recommended up to
Burden - < 0.3 VA 0.5 x | n for IDMT delay) *(Variable Steps)
Thermal withstand : 4 x In continuous lo> Delay type : IDMT or definate time
- 25 x In for 7s th> : 0 to 100 s *(Variable Steps)
lp> IDMT curve T NI VI, EL LTI, NI 1.3/10
ktl, :0.01 to 1.00 (Step 0.01)
lo>=> : 0.1 to 10 x lon *(Variable Steps)
th>> : 0 to 100 s *(Variable Steps)

DIGITAL INPUTS
Input type
Rated voltage

: Optically isolated
: 20~380V DC or 50~270V AC

OUTPUT CONTACTS

Trip Contact Relay R1, R2 (Programmable)

Rated voltage : 250V AC / DC

Continuous carry Expected : 5A

electrical life : 100,000 operations at rated load
Expected mechanical life  : 5 X10° operations

Display 1 2 %16 LCD Display

Alarm : Yellow indicator

Trip : Red indicator

RECORDS

Fault record : Up to 50 records, non-volatile
Event record : Up to 250 records, non-volatile
Alarm record : Up to 30 records, non-volatile

S
Earth CT primary : 110 10,000 A
Line CT primary : 110 10,000 A
Frequency : 50 or 60 Hz
Phase Overcurrent
1= : 0.1 to 20 x In (Recommended up to

2% In for IDMT delay) *(Variable Steps)

ORDERING INFORMATION

Thermal Overload

18> : 0.1 to 3 x In *(Variable Steps)
L] : 1 to 200 minutes (Step 1)

k :1to 1.5 (Step 0.01)

6 Trip : 50 to 200% (Step 1%)

8 alarm : 50 to 200% (Step 1%)

*Variable Steps: 0.1-1.00: Step 0.01; 1.00-20: Step 0.1; >20: Step 1

MEASUREMENT RANGES

Phase Current Secondary:

5 A input : 0 to 200A
Earth Current Secondary:

5 A input :0to 50 A
ENVIRONMENTAL CONDITIONS

Pollution degree i

Operating temperature :-10°Cto 55 °C
Storage temperature :20°Cto 70 °C

Humidity : 5% to 95%, non-condensing
EC C
Mounting type : Panel mounting

: 96 (W) x 96(H) x 125(D)
: IP54 at panel
:0.8kg

Dimension(mm)
Enclosure protection
Approximate weight

: + 3% of the set value or 20mA secondary
1+ 5% or + 30ms

Current accuracy
Timing accuracy

MODEL
X30-0OCEF-240AD

DESCRIPTION

C-7
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COMBINED OVERCURRENT & EARTH
FAULT RELAY

X-60-OCEF-240AD

X-60 \Wuuwastulmivainissiuszuudasiuvas Over current protaction relay Wi Earth-fault protection
relay #a8szuvUfURNsUUY digital microprocessor fidusanauauaslfesnulssnsuazisiugranislasiu
sruulnhesnafiulssavsnmiedsiinemioans Rs-485 aniaudatioyaldined ety

FEATURES

* Multifunction numerical relay
* 2 x 16 digits LCD Display
* Three-phase, three stages setting for phase overcurrent

* Two stages setting for earth fault
¢ |DMT and definite time
* Thermal overload protection

* Two independent group of protection settings

* Trip circuit supervision

* Circuit breaker failure protection

* RS232 and RS485 MODBUS-RTU communication
* Event, fault and alarm records with timestamp

* Multifunction programmable output contacts

* Multifunction programmable digital input

¢ Complies with IEC 60255 standard

R3

10 _cow
11 5:“! g
v
R] ‘E
1214
R4 13

| “Terminal Resistor é(:: Digital inpul 1 :;m:

Pt RS485

2
PR‘I

L Terminal Resisior

| 13

Q Ij! Digital Ingut 1 ;:}Bﬁ
Z_m_ 12

Cb Drigital Ingut 2 m

K} '+ RS4E5

51A1 (U) : 51,000.-
* ANSI Code: 49RMS, 50P, 50N, 51P, 51N, CLP, 50BF, 74TC
TYPICAL APPLICATION DIAGRAM * Compatible with Mikrosafe Software
110-370 VDC 110-370 VDC
For 3-Phase 4-Wire System 85-265vaCc  For 3-Phase 3-Wire System 85-265VAC
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3
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COMBINED OVERCURRENT & EARTH

DIGITAL INPUTS
Input type
Rated voltage

: Optically isolated
: 20~380V DC or 50~270V AC

QUTPUT CONTACTS
Trip Contact Relay R1, R2, R3,R4, IRF Contact Relay R5

Rated voltage
Continuous carry
Expected electrical life

Expected mechanical life

Display
Alarm
Trip

RECORDS

Fault record
Event record
Alarm record

SETTING RANGES
Earth CT primary
Line CT primary
Frequency

Phase Overcurrent
I=

1 250V AC/DC

: BA

= 100,0%0 operations at rated load
: 5 X10° operations

: 2 %16 LCD Display
: Yellow indicator
: Red indicator

: Up to 50 records, non-volatile
: Up to 250 records, non-volatile
: Up to 30 records, non-volatile

: 110 10,000 A
: 110 10,000 A
. 50 or 60 Hz

: 0.1 to 25 x In (Recommended up to
2 xIn for IDMT delay) *(Variable Steps)

ORDERING INFORMATION

Thermal Overload
18>

T8

k

8 Trip

0 alarm

IDMT GRAPH
NORMAL INVERSE LONG TIME INVERSE EXTREMEY INVERSE NORMAL INVERSE 1.3/10
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3 z i
A 200 =
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ol ‘\\_ > 001 e 01 e > =
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TECHNICAL DATA
IL1 UPPLY = Delay type : IDMT or definite time
Model X60-OCEF-240AD tl> : 0 to 100 s *(Variable Steps)
Rated voltage : 100~240V AC or 140~340V DC I=IDMT curve * NI, VI, ElL LTI, NI1.3/10
Operating voltage . 85~265V AC or 110~370V DC ktl 1 0.01 to 1.00 (Step 0.01)
Rated frequency : 50 or 60 Hz |=> : 0.5 to 40 x In *(Variable Steps)
Operating frequency :45~65 Hz tI>> : 0 to 100 s *(Variable Steps)
Power consumption : 8VA max === : 0.5 to 40 x In *(Variable Steps)
|>>> Sample : Yes or No
tI>>> : 0 to 100 s *(Variable Steps)
CURRENT INPUTS
Rated current, In, : 1 or 5 A by connection Earth Fault
Frequency 4 - 50 or 60 |-3|’z ST lg> :0.02 to 2 x lon (Recommended up to
Burden 1< 0.025 VA (1 A) 0.5 x |5 n for IDMT delay) *(Variable Steps)
- <0.3VA (5 A) lo=> Deiay type : IDMT or defmuie time
; A ) tho> : 0 to 100 s *(Variable Steps)
ihema withatand : iox;r;n"%"rt';:ws lb> IDMT curve “ NI, VI, EI, LTI, NI 1.3/10
S0 s R TR s ktly :0.01 to 1.00 (Step 0.01)
lg=>= : 0.1 1o 10 x Ign *(Variable Steps)
thy>> : 0 to 100 s *(Variable Steps)

: 0.1 to 3 x In *(Variable Steps)
: 1 to 200 minutes (Step 1)
1110 1.5 (Step 0.01)

: 50 to 200% (Step 1%)

: 50 to 200% (Step 1%)

*Variable Steps: 0.1-1.00: Step 0.01; 1.00-20: Step 0.1; >20: Step 1

MEASUREMENT RANGES

Phase Current Secondary:

5 A input : 0 to 200A

1 Ainput 10 to 40A

Earth Current Secondary:

5 A input :0to 50 A

1 A input :0t0o 10 A
ENVIRONMENTAL CONDITIONS

Pollution degree i

Operating temperature :-10°Cto55°C
Storage temperature :20°Cto70°C

Humidity

MECHANICAL
Mounting type
Dimension(mm)
Enclosure protection
Approximate weight

ACCURACY
Current accuracy
Timing accuracy

: 5% to 95%, non-condensing

: Panel mounting

1 103(W) x 177(H) x 128(D)
: IP54 at panel

:1.2kg

: + 3% of the set value or 20mA secondary
1+ 5% or £ 30ms

MODEL
X60-OCEF-240AD

DESCRIPTION

For 50/60 Hz, auxiliary voltage 85 ~ 265V AC or 110 ~ 370V DC



MU2300-240AD

ANSI Number @ . @ . . . MU-2300 wugunsaasiuugmnluszuulnvnduiiesainaau

06 @

Modbus  Qutput  Fault
Contact Record

w20 Milkro

Series

General

NﬂUnmmamuusaﬂumﬂi“wﬂgummswu digital microprocessor
fanunsanauauasidagraiisensawazusiugrdenisasiuszuuliiia
2819 AuUTTANS AN

Products Feature

B Multifunction numerical voltage protection relay

B Low set undervoltage stage (U<) with definite-time or inverse-time characteristic

B High set undervoltage stage (U<<) with definite-time

B Low-set overvoltage stage (U=) with definite-time or inverse-time characteristic

B High set overvoltage stage (U>>) with definite-time

B Negative sequence overvoltage protection (U ,>) with definite-time or inverse-time
characteristic

B Neutral displacement / residual overvoltage protection (U
inverse-time characteristic

m Can be use in 1-phase or 3-phase operation B
m Multi-function isolated digital input with wide input voltage g &
range 3
z Da
@ Fault record and event code recording a' i'g £ ddeng:é;
m 5 programmable voltage-free output contact
m Isolate RS-485 Modbus communication KEHQ @w

Functional

Voltage Protection Protection
Low Set Under Voltage

High Set Under Voltage

Low Set Over Voltage

High Set Over Voltage

5 Relay Output Programmable
Support for 1 Phase , 3 Phase
Metering and Fault Record
RS-485 Communication

Connection Diagram

=

Under Voltage Characteristics Over Voltage Characteristics

e “m

|
=l " e
2
r-l

o

ii>3-
Tﬂgl“‘ o
:>2'-_

I

bl |

A

Fome ot

Wys 4 Vigmigua connaction s connection Wy V) connection Wy +V, SonReCton
—  142mm. 198 mm
34 mm. 125+1 mm.
E Panel Cutout
bl

165 mm.

138+ 1 mm.
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Series

| 5u | MU2300-150D MU 2300-240AD

SPECIFICATIONS ’

Measuring Input
Rated Voltage Input 57-130V
Rated Frequency 50 or 60 Hz
RATED AUXILIARY VOLTAGE

Rated Auxiliary Voltage 24 - 150 vVDC 85-265VAC, 110- 340 VDC
POWER CONSUMPTION
AC Auxiliary Voltage 6 - 10 VA Typical
DC Auxiliary Voltage 5-9W Typical
BINARY INPUT
External Binary Input 85 - 265 VAC/DC
OUTPUT
5 Programmable Contact +
1 IRF Contact
Rated Voltage 250 VAC/DC
Continuous Carry 5A
Make and Carry for 0.2s 30A
CONTACT SPECIFICATION
Expected Electrical Life 10 5 Operations
Expected Mechanical Life 5 x 10 ® Operations
UNDER-VOLTAGE ELEMENT
Low-set setting U< :5-130 V
High-set setting U<< :5-130 V
Time multiplier, TMS :0.5-100
Low set definite time tU< :0-600 Sec
High set definite time tU<< :0-600 Sec
OVER-VOLTAGE ELEMENT
Low-set setting U> :5-200 V
High-set setting U>> :5-260 V
Time multiplier, TMS :0.5-100
Low set definite time tU> :0-600 Sec
High set definite time tU>> :0-600 Sec
NEGATIVE OVER-VOLTAGE ELEMENT
Negative sequence over-voltage setting U ,> :5-200 V
Time multiplier, TMS :0.5-100
Negative sequence over-voltage definite time tU,> :0-600 Sec
RESIDUAL OVER-VOLTAGE ELEMENT
Residual over-voltage setting U,> :05-130 V
Time multiplier, TMS :0.5-100
Negative sequence over-voltage definite time tU > :0-600 Sec
CONMMUNICATION
RS-485 Modbus RTU ®
51A1 (Un) 59,500.-

C-11



Mikro

MU 250

MU 250

ANSI Number @

. e S -
299929909

A

Danger
of death Contact

Output

INTERN AT IONA L

MU-250 Wugunsaillestudyvluszuuliihduilasan
ANUEAUNAMSiULsIAUAsEUUUG AN UL

digital microprocessor # anansanauaueslfivgiisansiuazusiugn
sionstlasfiuszuulniegaiuuszansam

Products Feature : MU-250 only

B 3-phase
¥ Unbalance
B Phase loss
| |
||
||

Phase sequence
With or without neutral connection

Phase to phase or phase to neutral monitoring

Case Dimensions
Typical Application Diagrams I :

Muzso

70 mm

o

71 mm -

I

i %CG

AT o
i v|afs|a|s|s]|? —‘B- ; Front g e
@ CSERELEn a 4
Fault (oo ]ufufu]nlu]i 20mrn[ |
L L ole
[T enn— opbioall | 30mim |20mm20mm

., MU250-110V MU 250-220V MU 250-415V

SPECIFICATIONS

SETTING RANGES (MU150/250)
Undervoltage 1% to 25%
Time Delay for Undervoltage 0.1s t0o 30s
Overvoltage 1% to 20%
Time Delay for Overvoltage 0.1t0 30s
Start Time Delay 0Os to 999s
Unbalance 3% to 20%
Time Delay for Unbalance 0.1s to 30s
Phase Loss Fixed Time < 0.1s
Phase Sequence Fixed Time < 0.1s

POWER SUPPLY INPUT
Supply Voltage

OUTPUT CONTACTS
Rated Voltage

Phase-Neutral Phase-Phase Phase-Phase

220VAC(-25%) 220VAC(-25%) 380VAC(-25%)
to to to
240VAC(+20%) 240VAC(+20%) 415VAC(+20%)
45-65 Hz 45-65 Hz 45-65 Hz

250VAC

Contact Rating

5A

Expected Electrical Life

100,000 Operations at Rated Current

Expected Mechanical Life 5 x 10® Operations
INDICATORS

Auxiliary Supply Green LED

Pick-Up Red LED

Trip 7-Segment Display and Red LED Indicator

51A1 (UN) 8,450.- 7,950.- 7,950.-




MPR 500 Ml'kl'o

MPR 500

B Microprocessor Based Numerical Relay

M Protection Thermal Overload
B Protection Overcurrent

B Protection Undercurrent

B Protection Phase Unbalance

B Protection Phase Loss

B Protection Phase Sequence

B Protection Earth Fault

W Prolonged Starting / Stall Rotor
B 2 Voltage-Free Contact Outputs

B

>
=
®

3% =
SPECIFICATIONS
Thermal Overload Time Constant , t 1-40 sec of 0.1 sec for 1 - 10 sec, in steps of 1 sec for 10 - 40 sec
Short Circuit , [>> Off, 2-12 x|y Instep 1 x |
Short Circuit Delay Time , t>> 0 - 25 sec in steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 25 sec
Undercurrent , I<< Off, 20 - 90% of |, in steps of 1%
Undercurrent Delay Time , t<< 0 - 60 sec in steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 60 sec
Unbalance, A Off, 10 - 50% in steps of 1%
Unbalance Delay Time , t 1 0 - 25 sec in steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 25 sec
Earth Fault, |, Off, 10 - 80% of | in steps of 1%
Earth Fault Delay Time, t, 0 - 25 secin steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 25 sec
Phase Loss <120 ms
Phase Sequence <120 ms
Prolonged Starting/Stalled Rotor , | | Off, 2 - 12 X |y in steps of 0.1 Xlg
Prolonged Starting Delay Time , t,_, 0 - 60 sec in steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 60 sec
Stalled Rotor Delay Time , t., 0 - 60 sec in steps of 0.1 sec for 1 - 10 sec in steps of 1 sec for 10 - 60 sec
Supply Voltage 85 - 265 VAC / 110 - 370 VDC
Supply Frequency 50 or 60 Hz
VA Rating 3 VAtypical
Current Rating (In) 2-10A
Frequency 50 or 60 Hz
Burden <0.3VAatl,
Thermal Withstand 4 x |, Continuous
Contact Arrangement Change-Over
Contact Rating 5A, 250 VAC (Cosp = 1)
Contact Material Silver Alloy
Operating Time 15 ms max
Expected Electrical Life 100,000 operations at rated current
Expected Mechanical Life 5 x 10 operations
Approval UL/ CSA/ VDE / TUV / SEMKO
51A1 (UN) 24,000.-
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OVERCURRENT PROTECTION (ﬁ ®
SELAY Mikro

RX233-230A Products Feature
ANSI Code : 50P, 51P, CLP, 50BF, 49RMS B Real-timemonitoringof system condition B Internalrelayfailure(IRF)alarmforsystemabnorm
M Builtin NFC for reading and setting B 5selectableIDMTanddefinitetimes
parameters through mobile app B Programmable relay outputs
B Built-inselftestandsoftrecoverywatchdog M Selectable fundamental or true RMS
B 5selectableIDMTanddefinitetimes measureme
M Time-stampeventrecordofpowerfailure B Complies with IEC 60255-26
and setting changes up to 120 events standard
IDMT CURVE

EXTREMELY INVERSE

NORMAL IRVERSE 2110 NORMAL INVERSE 1.310

A@“@

Danger Output Fault
of death Contact Record

RATING SETTING RANGES OUTPUT CONTACTS
Rate Current In -5A ﬁ) Overcurrent Setﬂng Rated Vohage 1 250VAC
— .50 or 60Hz 3> :0.5A-12.5A(10% -250%), Continuous Carry Z5A{C05<p=1‘0)
UENE ) *\fari Expected Electrical Life  : 10° operations
B - <0.3VAatIn (Variable steps 1) p P
i ; . *{\fari Expected Mechanical Life : 5 x 10¢ operations
Thermal Withstand : 4 x In Continuous ktl> +0.01-1.00, *{Variable steps 2) o SO GRE 3
tl> :0.03-100s, *(Variable steps 2) OO JUPULLOIRE:
AUXILIARY SUPPLY 31>DelayType : DT, NI3/10, N3O ML LLEL gy nmENTAL CONDITIONS
SupplyVoltage ~ : 198 ~ 265VAC E e ‘PFHQ'S *100A(10%-2000%), Operating Temperature  :-10°C to 55°C
Supply Frequency : 50 or 60Hz (Variable steps 1_) Humidity : 9% to 95%,
VA Rating Ao tI>> :0.03-100s, *(Variable steps 2) non-condensing
3l=>> - OFF/0.5-100A(10% -2000%),
ACCURACY *(Variable steps 1) MECHANICAL
) t>>> :0.03-100s, *(Variable steps2) ~ Mounting - Panel mounting
Thresholds: + +20mA
Fateptont ol ;iﬁ:: On; te Dimension (mm) 1 96(w) x 96(h) x 90(d)
Time Del ?M+|3% ! Llsagr %€ (ii) Thermal Overload Setting Enclosure protection  : P54 at the panel
e L6y e 0> - OFF/0.5A-10.0A (10% -200%) IP20 at the body
whichever is greater (step 0.05A) Approximate weight ~ : 0.80kg
e C.OMMUNICMION 0 :110 200 minutes, (step Tmin)
Operation System : Android 0S and 10S
App Name - MikioNFC ktle> :1.00-1.50, (step 0.01)
B Trip 250 to 200%, (step 1%)

O Alarm :50 to 200%, (step 1%)

51A1(un) : 18,500.-

*Variable Steps 1: step 0.05(<10), step 0.1 (<1700)
*Variable Steps 2: step 0.01(<1), step 0.1 (<10), step 0.5 (<100)



EARTH FAULT PROTECTION
RELAY

RX232-230A

ANSI Code: 50N, 51N, 50B8F

A

Danger
of death

SIRIM §
QAS:

MATION AL

Ken g o

Output
Contact

RX 232A

e .
Mikro

Products Feature

B Real-time monitoring of systemcondition

W Build-in NFC for reading and setting
parameters through mobile app

B Two-stagesettingforearthfault

W 5selectable| DMTanddefinitetimes

M Time-stampeventrecordofpowerfailure
and setting changes up to 120 events

B Built-inselftestand recoverywatchdog

Il Selectable 50 or 60 Hz frequency

B Programmable output contacts

W Five selectable IDMT charecteristic
curves

B Complieswith IEC60255standard

B Circuit breaker failure protection

IDMT CURVE

WORMAL INVERSE 3710

VIREY MVIRSL

EXTREMELY INVERSE

SPECIFICATIONS

RATING SETTING RANGES OUTPUT CONTACTS
Rate Currentln ~ :5A Earth-fault Setting Rated Voltage : 250VAC
Frequency - 50 or 60Hz lo> +0.1A-10.0A(2% -200%), Continuous Carry :5A(Cosp=1.0)
Burden - <0.3VAatIn *(Variable steps 1) Expected Electrical Life  :10° operations

. e . ktlo> :0.01-1.00, *{Variable steps 2) = [ 6 ;

: pected Mechanical Life : 5 x 10¢ operations

Thermal Withstand : 4 x In Continuous . - 0,03-100s, *Variable steps 2)

lo>Delay Type : DT, NI3/10, NI1.3/10, VI, LI EJ

No of Output Contact  :2

lo>> - OFF/0.1-50A2%-1000%),
g;ﬂ:;ﬁ:;:upp?;a ~ 265VAC *(Variable steps 1) ENVIRONMENTAL CONDITIONS
' tlo>> :0.03-100s, *(Variable steps 2) Operating Temperature :-10°Cto 55°C
Supply Frequency : 50 or 60Hz Humidity - 5% to 95%
VA Rating : 3VA max MECHANICAL no n-mndensing
Mounting : Panel mounting
ACCURACY Dimension (mm) 1 96(w) x 96(h) x 90(d)
Protection Thresholds: +3% or =20mA Enclosure protection  :1P54 atthe panel
whichever is greater IP20 at the body
Time Delay 2 +3% or £40ms Approximate weight ~ : 0.65kg
whichever is greater
51a1(uan) : 11,000.-
NFC COMMUNICATION

Operation System : Andraid 05 and 10S
App Name : MikroNFC

*Variable Steps 1: step 0.05 (<10), step 0.7 (< 100)
*Variable Steps 2: step 0.01 (< 1), step 0.1 (< 10), step 0.5 (< 100)



EARTH LEAKAGE PROTECTION
RELAY

@ .
Mikro

RX300-230A

Real-time monitoring of system condition |
Built-in NFC for reading and setting |
parameters through mobile app [ |

Selectable fundamental or true RMS measureme
Time-stamprecordupofto30faultsand 30pickups
Time-stampeventrecordofpowerfailureand

B Selectable 50 or 60 Hz frequency setting changes up to 120 events
B Programmable contact outputs B Incorporatedfail-safefeatureintotripcontact
B DetectionofnoconnectiontoZCT B |EC60255standard
Output Dimension
Contact
| 90mm
L E‘ 70mm -.
Fault 1 :|
Record
Front 96mm Panel 21+0.5mm
2 g Side cut out
S
5 KE MA
x Da r EUR EE :] -
E ofd';gaelh 96mm i Al 91+0.5mm

SPECIFICATIONS

AUXILIARY SUPPLY OUTPUT CONTACTS EARTH LEAKAGE PROTECTION CLASS
Rated Voltage :250VAC Type A B2

Supply Voltage ~ : 198 ~ 265VAC .

Supoly Frequency. 50 or 60H Continuous Carry :5A(Cosep=1.0)

upp y EQUENRY: ERliFRMi Expected Electrical Life:10% operations INDICATORS

VA Rating : 3VA max Expected Mechanical Auxiliary Supply  Green indicator

life -5 x 108 operations Pick-up : Red indicator
) Trip : 7-segment display
ACCURACY No of Output Contact :3

and Red Indicator
Protection Thresholds :-15% to 0%

ZCT Fault : Red indicator
whichever is greater S_ET"NG RANGES . Reclose Fault : Red indicator**
Time Delay : 23% or £40ms (i Earth-f..‘.?akage Setting
whithever s greater 1An Sentivity :20mA-30.04,
(Variable steps 1) ENVIRONMENTAL CONDITIONS
Time At + INST-10.0s, (Step Operghlng Temperature :-10°Cto 55°C
0.01s) Humidity : 5% 10 95%, .
INPUTS Prefault :10m§-24.0h, P non-condensing
Remote Reset - N.O. dry contact *(Variable steps 1) Mounting : Panel mounting
Remote Test :N.O. dry contact Reset Hysteresis = 2%-10%, (Step1%) Dimension(mm) - 96(w)x 96(h)x 90(d)
(ii) Self Reclosing Setting ** Enclosure protection  : IP54 at the panel
Number of Shats : OFF/1-30 (Step 1) IP20 at the body
NFC COMMUNICATION Dead Time :15-500s (Step 1s) Approximate weight ~ : 0.5kg

Operation System : Android OS and 10S
App Name

: MikroNFC

et
b"' Google Play

* Variable Steps 12 step Tmd | <99 mA) step 0.014 | <9 594], step 0.14]<304)

** Far £33 30 Model Only

Persistent FaultTime : OFF/1s-500s (Step 1s)

: OFF/1min -500min
(Step Tmin)

Reclaim Time

Lockout Self Reset Time: OFF/1h -200h (Step 1h)

51A1(un) : 10,200.-



DIN 300/300E MI'kI'O

DIN 300

Qutput
Contact

Aln : 30 mA - 30 A (max)

B 50% Pre-Fault Output Contact
B Remote Test and Remote Reset Functions

Products More Feature : DIN 300E (ONLY)

Products Feature : DIN 300/ 300E

Selectable earth leakage sensitivity between 30 mA - 30 A.
Selectable time delay between 0 msec - 3 sec

Earth leakage level indicator on panel

Detection of no connection with ZCT

Output relay trip indicator

Trip starting indicator

Protected against nuisance tripping

| DIN 300E
& A 2

GASE ow?-?h Ounpugantac
=)
Contact

L qu | DIN300-240A DIN 300E-240A

SPECIFICATIONS |
Sensitivity Adjustment 30mA, 50mA, 75mA, 100mA , 125mA , 150mA , 200mA , 250mA , 300mA , 500mA.,
750mA, 1A, 1.25A, 1.5A, 2A, 2.5A, 3A, 5A, 7.5A, 10A, 12.5A, 15A, 20A, 25A,
30A (max)
Delay Time Adjustment Instantaneous , 50 ms , 100ms , 150ms , 25ms , 350 ms , 500 ms , 1s,3s

CONTACTS

Contact Arrangement Change-Over

Contact Rating 5A, 250 VAC (Cos o = 1) for Tripping Contact
5A, 250 VAC (Cos ¢ = 1) for 50% Pre-Fault Contact *

Contact Material Silver Alloy

Operating Time 15 ms max

Expected Electrical Life 100,000 operations at rated current

Expected Mechanical Life 5x 10‘operaﬁons

Approval UL/CSA/VDE /TUV/SEMKO

Remote Test / Reset Inputs

AUXILIARY SUPPLY
Supply Voltage 198 - 265 VAC, 50/60 Hz
VA Rating 3 VAtypical
Auxiliary Supply Green Colour LED Indicator
Time Delay Red Colour LED Indicator
Trip Red Colour LED Indicator
Leakage Current 5 Red Indicator for leakage level
Dimension DIN Rail 71 x 85 mm.
5101(un) 5,400.- 7,650.-
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ZCT Series Ml'kl'o

ZCT (Zero-phase-sequence Current Transformer)
is used widely for the detection of the ground fault
current in low or high voltage distribution power line.
Especially, the use of pole air switches equipped with
ZCT is increasing to prevent the extended accident
caused by the ground fault. The accurate detection

of low level ground fault is needed from the view of

early stage discovery.

The internal residual current of ZCT must be small as
possible for the detection of low level groundfault.

4 i Dimension(mm.) )
408 60S B80S 1208 2108
. A 40 60 80 120 210
B 89 105 130 180 310
C 94 110 135 195 311
= D 6 6 6 6 6
" E 37 = 7 37 37 37
L 1 : F 75 87 112 159 292
'ﬁ‘ ‘ l ‘ | s ] G 27 27 27 27 18
80S L F .
\ Bottom /
U 51A1(UN)
1208 ZCT40S 2,100.-
ZCT60S 2,650.-
ZCT80S 3,580.-
ZCT120S 4,270.-
ZCT210S 14,700.-
2103 Application
Earth Leakage and Load Motor
/ i R)(-SMABOOEA\
For Example : ZCT Application with Power Supply - :
Earth Leakage Relay RX-300A
. AUX N s B B
b7
— —{11D
B I L e e e e
| B | BT ——
i | 9 | 10 | 11 | 1212 | F4| 15 | 16| i D e o o B ERC = Sating = Trig Malor Siog
___________________________________ - =) LOAD O
\ ERC : Earth Leakage Current /
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RPR 415A
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Technical Data

Products Feature
B Reverse power monitoring

M 3-phase, 3 or 4-wire system

B Adjustable reverse power setting

M Adjustable tripping time delay

B Indicators for auxiliary power, trip delay and trip status
[ Test button

B ANSI Code: 32

General

RPR 415A relay is a directionally controlled timing
relay used to protect AC generators from motoring.
When such condition occurs and the reverse
current exceeded the customer adjustable preset
limit for a predetermined delay time, the trip relay
operates to disconnect the circuit.

INPUT

Rated Phase-neutral voltage 220V to 240V AC
Rated Phase-phase voltage 380V to 415V AC
Rated frequency 50 or 60 Hz
Rated current (In) S5A
Burden <0.3VAatiIn

Thermal withstand

1.2 x Un, 2 x In continuous
1.2xUn, 10 x In for 3 sec

Power consumption
OUTPUT

3 VA maximum

Rated voltage 250V AC/DC

Contact rating 5A

Expected electrical life 100,000 operations at rated current
Expected mechanical life 5 x 10°operations

SETTING RANGES

Range

2% to 20% reverse current with 1% Hysteresis

Time delay

0 sec to 20 sec

3-Phase 4-wire (star) or 3-Phase 3-wire (delta)

ACCURACY
Protection thresholds Hysteresis 3%
Delay time 1%
0-0.5s, £ 15%, 40ms minimum.
Measurements 0.5s and above, £ 3% : £ 3%

INDICATORS

Auxiliary supply Green indicator

Delay Red indicator

Trip Red indicator

Temperature -10°C to 55°C

Humidity 5% to 95%, non-condensing

Mounting DIN rail

Dimension (mm) 71(w) x 85(h) x 70(d)

Approximate weight 0.3 kg
51A1(un) 14,000.-
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RPR 415B

RPR 415B

H Reverse power monitoring
H 3-phase-4-wire system
B Adjustable reverse power setting

B Adjustable tripping time delay

M Indicators for auxiliary power, trip delay and trip status
B Test button

B ANSI Code: 32

RPR 415B relay is a directionally controlled timing
relay used to protect AC generators from motoring.
When such condition occurs and the reverse
current exceeded the customer adjustable preset
limit for a predetermined delay time, the trip relay
Technical Data operates to disconnect the circuit.

INPUT

Rated Phase-neutral voltage 220V to 240V AC
Rated Phase-phase voltage 380V to 415V AC
Rated frequency 50 or 60 Hz
Rated current (In) 5A
Burden <0.3VAatIn

Thermal withstand

1.2 x Un, 2 x In continuous
1.2xUn, 10 x In for 3 sec

Power consumption

Rated voltage

3 VA maximum

OUTPUT

250 V AC/DC

Contact rating

5A

Expected electrical life

100,000 operations at rated current

Expected mechanical life

Range

5x 1ﬂaoperations

SETTING RANGES

2% to 20% reverse current with 1% Hysteresis

Time delay

0 sec to 20 sec

3-Phase 4-wire (star) or 3-Phase 3-wire (delta)

ACCURACY

Protection thresholds Hysteresis + 3%
Delay time 1%

0-0.5s, £ 15%, 40ms minimum.
Measurements 0.5s and above, £ 3% : + 3%

Auxiliary supply

INDICATORS

Green indicator

Delay Red indicator
Red indicator

Temperature -10°C to 55°C

Humidity 5% to 95%, non-condensing

ENVIRONMENTAL CONDITIONS

Mounting Panel mounting
Dimension (mm}) 96(w) x 96(h) x 90(d)
Approximate weight 0.43 kg
51A1(UN) 14,000.-
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MU150/250 (L
MPR 500 Mikro

Typical Application Diagram

MU250 MU150

L1 & o L oo
L2 o N
L3 oo
N o
|
|

COM NO NC com NO NC ) MU150
8 L I o T e B I T
| COM No_NC - COM_NO_NC _ | MU250
[Neutral connection is eptional)
[ERT S B L &
[I]—E & =
F1f Fal F3 F1
K1 it
A Pt — i
I— ¢ 1
F [ v Bl e [
H 1o 3 I"
EJ : n !—< 3 :"‘U
i R K CT:NC S'Ws;
I l H; T»Jlm—mo
& Iy Py =T
L el C_.,. | start B\ K1 :
- s 7 [ ne - 1 7 |lnc
Binary ||~ | — | — e L
b~ [ input 16 [_ a pNe input | [y 8 MO
1\ ’—t _____ — | K M ’_::_______J H1 ) X7
Block k1! Block R/
jnmr. : Resats
Tip I " Tre M

Motor with higher full load current using external CT Single-Phase Motor
(Earth fault, phase sequence and phase loss detection off}

Case Dimensions

MU250 / MU150 MPR500 - 110mm
| 96 mm 1 ]*__70”571*?%—:
71 mm — f g
200mim E
E Front Side
- 8 *
Front E:
zlj-rr:nL La 91.0+05mm _

Panel Cutout

97.0 £ 0.5 mirmn
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RX232
Typical Application Diagram
RX233-230A RX232-230A
e IR A A o e

1 2131 4 5 6 |7 8

11011112113 |14 15|16

=== A SR '_I
L1 | P P L1 .
S T 5 Fo o
L2 ——r \wowy
s Y 3 a -

Case Dimensions

RX233-230A RX232-230A
1 20mm o T 90mm _
96 mm - B e 70mm : - 96 mm - = = 70mm =
A E-‘ — E! h E- j
E £
g Front Side . Front Side
Y ] A
1l di ]
91.0 +0.5mm | [ 91.0+05mm _
e e | |
= i
£ £
Panel Cutout % Panel Cutout §
) o
o o
A, ¥

C-22



RX300 @

Typical Application Diagram

MIKROZCT

RX300-230A :
A
|l 1
Inoonoonol
1 FROGRAMMARIE PROGRAMMABIE 1
I TRIP CONTACT OUTPUTI ouTPUT2 |
' Ri R2 R3 |
1 1
1 1
1 |9|10]11|12|13|14|15|15| I
1 1
1 NG |[NO  |COM NO COM NC MO COM 1
L e Bl e e o
[Default setting for R3 set as IRF ]
DIN300
AUX S33= PE
L N
517
I The EARTH wire
must not pass
i o e o o isim. gy SZK through the ZCT
vl 23 |as|e| 7] SHUNT
. B s 1 e
: TRIF CONTACT : : j \' \' \| \ :
, SRRy
i gl o111 ]12]13]14 ' LLL e e e
o ______COM No[ NC
LOAD
Case Dimensions
RX300-230A DIN300
o . 70mm
I 71mm | | 71mm |
k
‘ I
= 20
E Front Z m
9 Side
Q0000000
g D ® @ g Side view
i 3
. ( | & @
| N -g +0.5mm | 20mm |
j i L ‘
£ Front view | 30mm | 20mm|20mm|
£
1y
o Panel Cutout
=}
o
|

C-23



RPR 415A M(ilikl' o

RPR 415B

Typical Application Diagram

RPR 415A RPR 415B
!

|
L S Li 5
L =L \Gsnerawr L \E&;ﬁlﬁ
L3 3~Y L3 F
N

N
d EE T e e BT g = IHNEOEEAERED
L1 2
IR i iy RER 4758
I 9 52 51 s, 32§
:|B|g|w|”|.z|13|”|: CN N ] Y 3 R S
T HLGHE e B R

-
-

3-Phase 4-wire / single-phase system 3-Phase 4-wire | single-phase system

— |
—l
; A b o
u 1> { Generator L2 st f e o
\ a-a & . \ 5-a
ATEY

= 415y
E
240V

8 e e 5 : ;
el ]sTase] ]t Ll IFN BB 1 3 1
I I Thp
R | ooyl FPF 4758

s2 51, 2o

g [ [12] 3]s 6

-

3-Phase 3 wire systam

3-Phase 3-wire system

Case Dimensions

RPR 415A RPR 415B
S0 mim

— Fmm r—"mﬂ‘m |
| 71 mm | 1 70 mm p— ]
| |

t E
¥ g
o0
3 Front ]
3
I_’_I 910+ 0.5 mm I
20 mim » 1 L|4 J )
| 30mm |20 mm{20mm g
2! | Panel Cutout
a
b=
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ANSI/IEC RELAY SYMBOL

ANS| PROTECTION RELAY & DESCRIPTION

50P
50G
51P

51G
CLP

: Phase Instantaneous Over Current Relay

. Ground Instantaneous Over Current Relay 27

50BF : Breaker Failure
: Under Voltage Relay

91 : Voltage Directional Relay

92 :‘oltage & Power Directional Relay

: Phase Inverse Time Over Cument Relay 47  : Phase Sequence / Phase Balance Voltage Relay ELR : Earth Leakage Relay
: Ground Inverse Time Over Current Relay 59 : Over Voltage Relay 32  : Directional Power Relay
: Cold Load Pickup 60 :\Voltage / Current Balance Relay

630A 12kV 25kA 3second Busbar

o 1

VCB 12kV
25 kA
\ MK 2200
ANSI CODE RELAY
o
cLior20 GQ
S clcle

11 kV Incoming Supply from Utility

B630A 12kV 25kA 3second Busbar

o T

VCB 12 kV I MU 2300
25 kA
\ ANSI CODE RELAY

Fuse

CLO.5 1000VA P,
(11KVI3 J/ [110VI73 |

11 kV Incoming Supply from Utility

LOAD

MCCB %

1000A
415V

SGkA\

NX 233A

ANSI CODE RELAY
CT 1000/5A

CL10P10 @ @
7.5VA

fa'a)

Incoming Supply 3 Phase 415 VAC/50Hz

C-25

LOAD _
MCCB %
1000A
415V
s \ NX 232A
ANSI CODE RELAY
CT 1000/5A ¢
CL10P10 O
7.5VA
Incoming Supply 3 Phase 415 VAC/50Hz
LOAD
ELR
ZCT C '— DIN 300A
Contactor
3P -----------------
240 VAC
Contactor Cail
Incoming Supply 3 Phase 415 VAC/50Hz
LOAD
B RPR 415 \J' RPR 415
ANSI CODE ANSI CODE
150/5A RELAY 150/5A RELAY
CL10P10 E CL10P10
7.5 VA 7.5 VA
Fuse Fuse
L
3 Phase 3 Phase
G ) 240vims G ) 20vms
50 Hz 50 Hz
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SURGE PROTECTION

SPD CLASS B+C
FLP-SG50 A/Series
FLP-B+C MAXI Series
FLP-12.5 Series
FLP-8.5 Series

SPD TYPE Il
SLP-275V Series

SPD TYPE 1l
DA-275V Series

SPD FOR SORLAR CELL

FLP-PV Series
SLP-PV Series

COUPLINE IMPEDANCE
RTO Series

DPD FOR CURRENT LOOP

BDG-006 Series
BDG-24 Series

SPD FOR CCTV SYSTEMS
DL-100/VL

Surge Protection Devices

i
DA-275V

;
3
5

(SPD)

Wy
—
’ 0
11 .0 B it
8] B I
=
* g
5. B B : 2
> B @i & 0E
e 3 B[ 3 .'E" ;'s’
jOM s @ 0
ZE @ °°

DA-27T5V
T SALTER
DA-27SW

senf

\




FLP-SG50 % S ALTEK®

A/Series

SPD TYPE 1 & TYPE 2: COMBINED B+C

AD4053 A03573 A03574

Combined Lightning and Surge Arrester
MOV and Spark-Gap
aUnsnilouriuidselus=uuIwWadnSuRnsy
mu’fum_‘,' MDB (Main Distribution Board)
yoaUovnunouidurniovous:uulwwion

i@soluginu LPZ 0 na: LPZ 1 3nNudiubos
Uaufiuwans:nusuitiodonanio:
Overvoltage l1a: Switching Overvoltage
AIRaVUTUVRU=WAWA (Lightning Strike)

FLP-SG50 VS/1 FLP-A50N VS/NPE FLP-A100N VS/NPE _
A04053 A03573 A03574
SPD Type 1 and Type 2 Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 230V
Maximum operation voltage [U,] 255V 255V 255V
Lightning impulse current (10/350 us) [k.J 50 kA 50 kA 100 kA
Nominal discharge current (8/20 ps) [1] 50 kA 50 kA 100 kA
Maximum discharge current (8/20 us) [lyl n 100 kA, 100 kA
Voltage protection level [U.] 2.5kV 1.5kV 1.5 kV
Response time [t,] < 100 ns < 100 ns < 100 ns
Ability to independently switch off the 50 KA 0.1kA 0.1kA
following current [l ' ;
Short-circuit proof at 50 kA (rms)
maximum overcurrent protection
Maximum overcurrent protection 315 Agl/igG -
Maximum overcurrent protection for Serial
Connection 125 A gL/igG -
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors
Solid min/max ISO : 2,5/50 mm?
Stranded min/max Max 4 Nm.
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm*
Strandard Approve EN 61643-11:2012, |IEC 61643-11:2011, T1
51A1°(uN) 26,500.- 16,500.- 20,500.-

Busbars closed for surge arrester :f"i';;__, i = Q=
& ™ @@WWWW““' e &
___-_-_

52.106.100 106,2



SURGE PROTECTION
CLASS B+C

FLP-B+C MAXI % SALTEK®

5
A05095 gl 4

Remate Contact

SPD TYPE 1 & TYPE 2 : COMBINED B+C (Removable Module)

FLP-B+C MAXI VS

Combined Lightning and Surge Arrester
MOV and Spark-Gap
aUnsnilouriuidasolus:uuiwWadnsusngy
n1e1us) MDB (Main Distribution Board)
youUauriunouidekiovous=uuIwwioinidso
Tugnu LPZ 0 na: LPZ 18nnudusoulounu
wans:NuduItiodoNanio: Overvoltage

lla: Switching Overvoltage AIAATUTU
vouzwnw (Lightning Strike)

A05091

with
ADI533 , ADISET

SPECIFICATIONS L-N N-PE
A0509 A0509

SPD Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 230 /400 V 230 /400 V
Maximum operation voltage [U,] 260 /450 V 260 /450 V 255/ 440V
(EN] L (AL 2L PEN] b 25 kA 25 kA 50 kA
Lightning impulse current (10/350 ps) [k, 25 kA 25 kA 50 kA
Nominal discharge current (8/20 ps) [I] 30 kA 30 kA 50 kA
Maximum discharge current (8/20 us) [lym] 60 kA 60 kA 100 kA
Voltage protection level [Ug] 1.5kV 1.5 kV 1.5 kV
Response time [t.] < 100 ns < 100 ns < 100 ns
fAc)'I:;I(I)L:.r):r:; :!u(i?gsp[dlantly switch off the No following current No following current 100 A
Short-circuit proof at 50 kA (rms) 50 kA (rms) ~
maximum overcurrent protection
Maximum overcurrent protection 250 A gl/igG 250 A glL/gG -
Maximum overcurrent protection for Serial 125 A gL/gG 125 A gL/aG =
Connection
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.

Cross section of connected conductors

Solid min/max

ISO : 10/50 mm *

Stranded min/max
Stripping length of the supply conductor

ISO : 10/35 mm®

14 mm.

Tightening torguer

Max 4 Nm.

Max Backup Fuse

125 A /Phase

SPD Fault indication

Red indication field

Remote indication - S design (option)

Potential-free change over contact

Remote indication contacts (option)

250 VAC/0.5 A, 250 VDC/0.1 A

Cross section of remote indication conductors

Max. 1.5 mm °

Standard Approve EN61643-11+A11 [T1][T2
51A1(UMN) 11,600.- | 24,500.-
PD + Remote Co P-B P-RB A
Ord Dd A0 AO3T8
51A1(UN) 13,000.- 27,500.-




SURGE PROTECTION
CLASS B+C

rur-secmaxivs ff SALTEK®

SPD TYPE 1 & TYPE 2 : COMBINED B+C (Removable Module)

FLP-B+C MAXI VS

AD5093

Combined Lightning and Surge Arrester

MOV and Spark-Gap
aunsnilounuidsalus:=uulwwadinsu

AnauN18TUGMDB (Main Distribution
Board) ¥osUoununoiuIdurniavoaus:=uu
IWwronidselugnu LPZ 0, nazLPZ 1 8n
nuguygoudounuwans:nuaultioudn
danno: Overvoltage lla: Switching
Overvoltage MINAVUTUVIU=WALA
(Lightning Strike)

A05094

FLP-B+C MAXI V/4

A05096

i i AD3572

Remote Contact
with
AD3570 , AD35T1

FLP-B+C MAXI V/3+1

SPECIFICATIONS L-N N-PE
0500 A05094 A05096

SPD Type 1 and Type 2 Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U] 230/ 400V 230/400V 230/ 400 V -
Maximum operation voltage [Uc] 260 / 450 V 260 /450 V 260 /450 V 255 / 440 V
A (0% 751 oot A |
lillir;:r:gléllrl:ulse current (10/350 us) 25 kA 25 kA 25 kA 100 kA
Nominal discharge current (8/20 ps) [l] 30/90 kA 30/120 kA 30/90 kA 100 kA
Maximum discharge current (8/20 uS) [lu 60 /180 kA 60 / 240 kA 60 /180 kA 100 kA
Voltage protection level [U,] 1.5kV 1.5kV 1.5kV 1.5kV
Response time [t ] < 100 ns <100 ns < 100 ns < 100 ns
Ability to independently switch off the No following current No following current | No following current 100 A
following current [lI]
Short-circuit proof at 50 kA (rms) 50 kA (rms) 50 kA (rms) -
maximum overcurrent protection
Maximum overcurrent protection 250 A glL/gG 250 A gL/gG 250 A gL/gG -
Maximum overcurrent protection for Serial 125 A gL/gG 125 A gLIgG 125 A gL/gG 2
Connection
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors

Solid min/max ISO : 10/50 mm*

Stranded min/max ISO : 10/35 mm*
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 125 A / Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm*
Standard Approve EN61643-11+A11 [T1T2

51A1(un) 32,000.- 44,000.- 49,500.-

SPD + Remote Contact
Order Code

FLP-B+C MAXI VS/3 FLP-B+C MAXI VS/4

A03570

A035T1

FLP-B+C MAXI VS/3+1
A03572

51A1(UN)

36,000.-

48,000.-

54,000.-




SURGE PROTECTION ®
CLASE Bac FLP-12.5 % SALTEK

SPD TYPE 1 & TYPE 2: COMBINED B+C ‘m
FLP-12.5 A03421 A03423 - '

Combined Lightning and Surge Arrester

MOV and Spark-Gap
auUnsnilouruidsolus:uulwwndrnsuanaunisius MDB
(Main Distribution Board) gosUoununoiuideniuvey
sz:uUIWWr9INIdSelugu LPZ 0 1a: LPZ 1 8nrudy
gosUovnuwans:nusuitiouvNanio: Overvoltage

lla: Switching Overvoltage NINAVUTUVIU=WAWA
(Lightning Strike)

Remote Contact
with
A03422 , A03424

FLP-12.5 V1 FLP-12.5 V/1+1

SPECIFICATIONS

A03421 A03423

SPD Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 230 /400 V 230/400V
Maximum operation voltage [U] 2757476 V 2751476 V 255 /440 V
Lightning impulse current (10/350 us)
[L-N] |, [L+N-PE] |, 12.5 kA 37.5kA
Lightning impulse current (10/350 ps) [I,] 12.5 kA 12.5 kA 25 kA
Nominal discharge current (8/20 us) [I] 30 kA 30 kA 30 kA
Maximum discharge current (8/20 us) [l,..] 60 kA 60 kA 60 kA
Voltage protection level [Ug] 1.2 kV 1.2 kV 1.5 kV
Response time [t,] < 25ns < 25 ns < 100 ns
Ability to independently switch off the No following current No following 100 A.
following current [l current
Short-circuit proof at 35 kA (rms) 35 kA (rms) -
maximum overcurrent protection
Maximum overcurrent protection 160 A gL/gG 160 A gL/igG E
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors

Solid min/max ISO : 10/50 mm *

Stranded min/max ISO : 10/35 mm*
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 125 A /Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VACJ0.5 A, 250 VDCJ0.1 A
Cross section of remote indication conductors Max. 1.6 mm *
Standard Approve EN61643-11+A11 [T1[1d

51A1(UN) 5,300.- 12,500

SPD + Remote Contact FLP-12.5 V1S FLP-12.5 V/18+1

Order Code A03422 AD3424
51A1(U) 6,050.- 13,000.-




SURGE PROTECTION

FLP-12.5
CLASS B+C

Vi SALTEK®

-
™
0
— B
."-. -~ 2
Remote Contact
with

AD3426 , AD3430
ADT414

SPD TYPE 1 & TYPE 2: COMBINED B+C
FLP-12.5

Combined Lightning and Surge Arrester
MOV and Spark-Gap
aunsnileuniuidsolus:=uu
WWndnsumnaunielug MDB

(Main Distribution Board) gosUaunu
AoWIdsKIuvaus:uulwwaoInidsolugau
LPZ 0, 3= LPZ 13nfududosilodnu
wans:NUdUItiod9INaN1o: Overvoltage
la: Switching Overvoltage ARavUluvou:
W11 (Lightning Strike

A03429 A07415

A03425

su FLP-12.5 V/3 FLP-12.5 V/4 FLP-12.5 V/3+1
A07415
SPD Type 1 and Type 2 Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U ] 230/ 400V 230 /400V 2307400V
Maximum operation voltage [U.] 2751476 V 2751476 V 275 /476 V 255 /440 V
Lightning impulse current (10/350 us)
[L1+L2+L3-PEN] I, [L1+L2+L3+N-PE] |, 37.5 kA 50 kA 87.5 kA
Lightning impulse current (10/350 us) 12.5 KA 12.5 kA 12.5/37.5 kA 50 kA
[L,N-PE] |
Nominal discharge current (8/20 us) [1] 30790 kA 30 /120 kA 30 /90 kA 50 kA
Maximum discharge current (8/20 us)[l ] 60/ 180 kA 60 / 240 kA 60 /180 kA 100 kA
Voltage protection level [U] 1.2 kV 1.2 kV 1.2 kV 1.5 kV
Response time [t] <25ns <25ns <25ns <100 ns
Ability to independently switch off the No following No following No following 100 A.
following current [l] current current current
Short-circuit proof at ‘ 35 kA (rms) 35 kA (rms) 35 kA (rms) -
maximum overcurrent protection
Maximum overcurrent protection 160 A gL/gG 160 A gL/gG 160 A gL/gG -
Degree of protection IP-20
Range of operating temperature - 40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors
Solid min/max ISO : 10/50 mm *
Stranded min/max ISO : 10/35 mm ?
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 125 A /Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm *
Standard Approve EN61643-11+A11
51A1(un) 16,000.- 22,500.- 23,500.-
SPD + Remote Contact FLP-12.5V/3S FLP-12.5V/4S FLP-12.5 V/3S+1
Order Code A03426 A03430 AO7414
51A1(UN) 18,200.- 25,500.- 25,500.-




Vi SALTEK®

FLP-85 A0B268

SPD TYPE 1 and TYPE 2 a N
A06269 -/~/

Surge Arrester @
MOV and Spark-Gap 1 Remo:igontac’c
ADB562 , ADB5SE3

aUnsnilounuidsolus:uulwwadmnsu
AnAuN1eTud MDB (Main Distribution
Board) douUoununoiuiduriovou
s=uUIWWr9NIdsotugnu LPZ 0, a= LPZ 1
dnnududosdovnuwans:znuaulliodain
@nno: Overvoltage lla: Switching
Overvoltage AIRAVUTUVU=WIL
(Lightning Strike)

su FLP-8.5-V/1+1 FLP-8.5-V/2
SPECIFICATIONS LN NPE |
A0G6268 A06269
SPD Type 1 & 2 Type1&2
Nominal Voltage [U,] 230 VAC E 230 VAC
Maximum operation voltage [U] 275 VAC 255 VAC 275 VAC / 350vDC
Il..ll-g—;tg:iq Ln:;‘)lljlljeNc—:réTltmT 0/350 ps) 33 5 KA 14 KA
hl_?:tnpllég] ;::pulse current (10/350 ps) 8.5KA 25 KA 8.5KA
Nominal discharge current (8/20 ps) [l,] 30 kA 30kV 30 kA
Maximum discharge current (8/20 ps) [lus] 60 kA 60 kV 60 kA
Voltage protection level [U.] 1.5kv 1.5kv 1.5 kV
Voltage protection level L-PE [U,] 1.5kV 1.5kV =
Response time [t,] <25ns <25ns <25ns
Ability to independently switch off the No following 100 A -
following current [1] current
E’nzimﬂ:: l;ﬁgrrc?t?rrr::!t protection 0 mn) . S0 kA (rms)
Maximum overcurrent protection 160 A gL/gG B 160 A gLigG
Degree of protection IP-20
Range of operating temperature -40°Cto +80°C
Mounting on DIN Rail 35 mm,
Cross section of connected conductors
Solid minfmax ISO : 10/35 mm *: AWG17/2
Stranded min/max ISO : 10/25 mm*: AWG17/4

Max Backup Fuse 125 A {Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remate indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm *
Standard Approve IEC 61643-11ed 1.0 T1T2  EN61643-11+A11 : 2012 [T1[T2

51A1(un) 8,650.- 7,300.-
SPD + Remote Contact FLP-8.5-V/1+1 FLP-8.5-V/2
Order Code A06562 A0B563

51A72(UN) 9,400.-




SURGE PROTECTION
TYPE 1 AND TYPE 2

SPD TYPE 1 and TYPE 2
FLP-85

Surge Arrester

MOV and Spark-Gap A06270

aunsniJounuidsalus:=uulwwadinsu
AncAunelug MDB (Main Distribution
Board) osUaununonuideniavous:uu
Iwwronidsolugnu LPZ O, na: LPZ 18n
fugugosUoufiuwans:Nuduitioson
&nn9a: Overvoltage lla: Switching
OvervoltageRifavuluvau=wW1w1
(Lightning Strike)

SPECIFICATIONS

FLP-8.5-V/3

FLP-8.5

FLP-8.5-V/3+1

Vi SALTEK®

Remote Contact
with
A0B564 , ADBSES
ADGSE6

A06272

FLP-8.5-V/4

A0B270 A0B2T1 A06272
SPD Type 1& 2 Type 1&2 Type1&2
Nominal Voltage [U,] 230 VAC 230 VAC - 230 VAC
Maximum operation voltage [U] 275 VAC / 350vVDC 275VAC 255 VAC 275 VAC / 350VDC
o T 255 505 14 416
'[-19:":;25} ‘,E’“‘“ SR eRtCIER0, 18) 8.5 kA 85KA/255KA | 25KA 8.5 kA
Nominal discharge current (8/20 us) [I] 30/90 kA 30/90 kA 30 kKA 30/120 kA
Maximum discharge current (8/20 us) [l..] 60 /180 kA 60 / 180 kA 60 kA 60/ 240 kKA
Voltage protection level [Ug] 1.5 kV 1.5 kV 1.5kV 1.5 kV
Voltage protection level L-PE [U;] - - 1.5kV 1.5kV
Response time [t.] <25ns < 25ns < 100 ns <25ns
Ability to independently switch off the _ No following 100 A }
following current [I] current
22?(?&1?::1? l(-I)’\:grr((:)l.?rfr::1t protection S0 kA (rms) 50 kA (rms) . 50 kA (rme)
Maximum overcurrent protection 160 A gL/gG 160 A glL/gG = 160 A gL/gG
Degree of protection IP-20
Range of operating temperature -40°Cto +80°C
Mounting on DIN Rail 35 mm.

Cross section of connected conductors

Solid min/max

ISO : 10/35 mm *: AWG17/2

Stranded min/max

ISO : 10/25 mm®: AWG17/4

Max Backup Fuse

125 A / Phase

SPD Fault indication

Red indication field

Remote indication - S design (option)

Potential-free change over contact

Remote indication contacts (option)

250 VAC/0.5 A, 250 VDC/0.1 A

Cross section of remote indication conductors

Max. 1.5 mm *

Standard Approve

IEC 61643-11 ed 1.0 T1[T2

EN61643-11+A11 : 2012 T11 2

51A7(UN)
SPD + Remote Contact

11,500.-
FLP-8.5-V/3+1

16,800.-
FLP-8.5-V/3S+1

14,200.-
FLP-8.5-V/4S

Order Code A06564

5171(UN) 13,000.-

A06565
19,000.-

A06566
16,800.-




SURGE PROTECTION
TYPE 2

SPD TYPE 2
SLP-275

Surge Arrester
MOV and Spark-Gap

aunsniounuidselus:uulwWndmsumnay
n1eTug) DB 11a: SDB (Distribution Board &

Sub-Distribution Board) dosUauniunoiu
1durnnavous-uuiwwionigsolugnu LPZ 1
na: LPZ 2 annudugosUouniuwans:nudu

:daamnamo:‘ Overvoltage lla:= Switching
Overvoltage AiRnVuluvru:Wawn (Lightning

sezrs Y SALTEK®

L5

A01617 A01948

o

Remote Contact
with
AQ1618 , AD2491

Strike)
SLP-275 V/1+1
SPECIFICATIONS
A01617 A01948

SPD Type 2 Type 2
Nominal Voltage [U,] 230/ 400V 2301400V
Maximum operation voltage [U.] 2757476 V 275 /476 V 255 /440 V
Lightning impulse current (10/350 ps)
[L-N] e [L+N-PE] Loy - 15 kA
Lightning impulse current (10/350 ) [1,] - - 15 kA
Nominal discharge current (8/20 us) [1] 20 kKA 20 kA 20 kA
Maximum discharge current (8/20 ps) [l..] 40 kA 40 kA 40 kA
Voltage protection level @ | = 5 kA (8/20 ps) [U,] 0.9 kV 0.9 kV -
Voltage protection level [Ug] 1.2kV 1.2 kV 1.5kV
Response time [t] < 25ns < 25ns < 100 ns
Ability to independently switch off the - No following 100 A.
following current [l] current
Short-circuit proof at 35 kA (rms) 35 kA (rms) -
maximum overcurrent protection
Maximum overcurrent protection 160 A gligG 160 A gL/gG -
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors

Solid min/max ISO : 10/50 mm*

Stranded min/max ISO : 10/35 mm*
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 125 A /Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm *
Standard Approve EN61643-11+A11

51A1(UN) 3,100.- 6,400.-

SPD + Remote Contact SLP-275V/1S SLP-275 V/1S+1
Order Code A01618 A02491

511(uN)

6,700.-




SURGE PROTECTION

®
SLP-275
Syl Vi SALTEK
SPD TYPE 2 ‘ N
SLP-275
Surge Arrester A01760 A01722 A01946 Remole Contact
MOV and Spark-Gap AGITS1  AG1762

e pa - - wi igeg M ADTFES
aunsnilouriuidsalus:uulwwadnsusmnay

n1ulug DB 11a: SDB (Distribution Board &
Sub-DistributionBoard)gosUouriunou
id@ernevouszuulwwionidselugnu LPZ 1
lla: LPZ 2 annudugosUovniuwans:nu
éwdoamnanjo: Overvoltage lla= Switching

Overvoltage NIfiavUluvuzWAwWI
(Lightning Strike)

. SPECIFICATIONS

SLP-275 VI3

SLP-275 V/4

SLP-275 V/3+1

A01760 A01722 A01946
Type 2 Type 2 Type 2
Nominal Voltage [U,] 230 /400 V 230/400V 230/400V
SPD 275476 V 275/476 V 275/ 476V 255/ 440V
Lightning impulse current (10/350 us) ) } 15KA
[L-N] L s [L+N-PE] I,y
Lightning impulse current (10/350 us) [k - 2 = 1S KA
Nominal discharge current (8/20 us) [1,] 20 /60 kA 20/80 kA 20 /60 kA 20 kA
Maximum discharge current (8/20 us) [l 40 {120 kA 40/160 kA 40/120 kA 40 kA
Voltage protection level @ | = 5 kA (8/20 us) [U,] 0.9 kv 0.9kV 0.9kVv -
Voltage protection level [Ug] 1.2 kV 1.2kV 1.2kV 1.5kV
Response time [t,] < 25 ns < 25ns < 25ns <100 ns
Ability to independently switch off the e - No following 100 A.
following current [I;] current
Short-circuit proof at 35 kA (rms) 35 KA (rms) 35KkA (rms) g
maximum overcurrent protection
Maximum overcurrent protection 160 A gl/igG 160 A glL/gG 160 A gL/gG =
Degree of protection IP-20
Range of operating temperature -40°Cto +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors
Solid min/max ISO : 10/50 mm*
Stranded min/max ISO : 10/35 mm *
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 125 A /Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm ?
Standard Approve EN61643-11+A11
51A1(uUN) 7,900.- 11,000.- 12,000.-

SPD + Remote Contact

SLP-275 V/3S

SLP-275V/4S

SLP-275V/3S+1

5101(UN)

A01761

9,800.-

AD01763
13,300.-

A02002
13,600.-




Vi SALTEK®
SPD TYPE 3 ﬂ

DA-275
Surge Arrester A01872 A01848

MOV and Spark-Gap

Remote Contact
- with
auUnsnilounuidselus=uulwwidnsuminsunuaunsni ADTILG, PO1BNR
IWWAn (Equipments) dooUaufiunoiuideniavous:uu
IWwWnonidsoluginu LPZ 2 1a: LPZ 3 8nnugusosUounu
wans:NnuduItiodINanno: Overvoltage la: Switching

Overvoltage AIRAVUTUVIU=WALA (Lightning Strike)

DA-275 V/1+1 DA-275 V/3+1

SPECIFICATIONS L-N . NPE | L-N

A01872 A01848

SPD Type 3 Type 3
Nominal Voltage [U,] 230/400V 230/400V
Maximum operation voltage [U_] 275/476 V 255/440V 2751476 V 255/440 V
Nominal discharge current (8/20 us) [l ] 5 kA 10 kA 5/15 kA 10 kA
Test Voltage [U,.] 10 kV 20 kV 10 kV 20 kV
Voltage protection level [Ug] 1.0 kV 1.5kV 1.0kV 1.5kV
Response time [t] <25ns <100 ns < 25ns < 100 ns
Maximum overcurrent protection 63 Agl/gG - 63 A gl/gG -
p_g_gree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors

Solid min/max ISO : 10/50 mm *

Stranded min/max ISO : 10/35 mm *
Stripping length of the supply conductor 14 mm.
Tightening torguer Max 4 Nm.
Max Backup Fuse 63 A / Phase
SPD Fault indication Red indication field
Remote indication - S design (option) Potential-free change over contact
Remote indication contacts (option) 250 VAC/0.5 A, 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm?
Standard Approve ENG61643-11+A11

51A1(U)
SPD + Remote Contact DA-275 V/1S+1 DA-275 V/3S+1
Order Code A01975 AD1849
51A1(UN) 12,000.-




SURGE PROTECTION
PHOTOVOLTAIC SYSTEMS

SLP-PV Series

SPD for PHOTOVOLTAIC SYSTEMS

SPD Type 2 A03664 A04300 A04302 R;En“&;;c;m
Surge Arrester for PV Systems A04303

guUnsnilounuidsolus:uvwanns:nalwwa
AoBWAIIUNEYDNRNE (Solar Cell) Zosan
Smsduvsiononuiduriuveu Inverter tu
s:UUWaRNIWWARDBWAIINUNIEIONNEEOE
Uouruidsolugnu LPZ 0, 1a: LPZ 1soufiv

gungunon

su
SPECIFICATIONS

SLP-PV500 V/U

A03664

SLP-PV700 V/Y

A04300

SLP-PV1000 V/Y

Max. operating voltage mode 1/2 [Ug] 750 VDC - -
Max. operating voltage mode 1/3 , 2/3  [Ugpy] 510VDC 750 VDC 1020 vDC
Nominal discharge current (8/20 us)/ 15 kA 20 kA 15 kA
per module [1]
Maximum discharge current (8/20 ps)/ 30 kA 40 kA 40 kA
per module [I ]
Voltage protection level mode 1/2 [U.] 4.0 kV 3.6 kV 4.0 kV
Voltage protection level mode 1/3 , 2/3 [U,] 2.0 kV 3.6 kV 4.0 kV
Short-circuit current rating [lsce. 63 ADC 63 ADC 125 ADC
Response time [t,] 25ns
Cross-section of conducted-min 1.0 mm?
Cross-section of conducted-max 35.0 mm?
Cross-section of conducted stranded-min 1.0 mm*
Cross-section of conducted stranded-max 25.0 mm’
Fault indication Red Indication Feild
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Standard Approve CSN EN 50539-11, EC001457

51A1(U) 4,500.- 5,700.- 6,500.-

SPD Class B+C
FLP-PV1000V/IY

SPD Type 2
SLP-PV500V/U

SPD Type 2
SLPPV1000VIY

Ground Resistance < 5.0 chm




SURGE PROTECTION
PHOTOVOLTAIC SYSTEMS

FLP-PV Series % SALTEK®

SPD for PHOTOVOLTAIC SYSTEMS

SPD Type 1 and 2 R3674 ) A04201 R4058
Lightning Current Arrester -

aunsnidounuidsolus=uvwanns:nalwwn
nouwWaIUIUNEYORRE (Solar Cell) dovan
dnsniFuusionouidurieveu Inverter Tu
S:UUWANTIWWAR 28 WEIINUIEIONARNEYOE
Uovriuidsafugnu LPZ 0 11a:= LPZ 1soufiv
g1URgINSN

P-PV 1000 FLP-PV1000 VS/Y

SPECIFICATIONS
R A0420 R4058
Max. operating voltage mode 1/3 , 2/3  [Ugq,] 700VvDC 1050 vDC 1000 vVDC
Lightning impulse current (10/350 us)/ 25 kA 6.25 kA 12.5kA
per module [;,]
Nominal discharge current (8/20 ps)/ 30 kA 20.00kA 30 kA
per module [I]
Maximum discharge current (8/20 us)/ 60 kA 40.00 kA 60 KA
per module [l..]
Voltage protection level mode 1/2 [U,] 4.8 kV 3.80kv 3.6 kv
Voltage protection level mode 1/3 , 2/3 [U,] 24 kV 3.80 kv 3.6 kv
Short-circuit current rating [lsceJ 125 ADC 125 ADC 125 ADC
Response time [t,] 25ns 25ns 25ns
Cross-section of conducted-min 1.0 mm? 4.0 mm2 2.5 mm2
Cross-section of conducted-max 35.0 mm* 35.0 mm? 50.0 mm?2
Cross-section of conducted stranded-min 1.0 mm? 2.5 mm2 2.5 mm?
Cross-section of conducted stranded-max 25.0 mm? 25.0 mm?2 35.0 mm?
Fault indication Red Indication Feild
Remote indication potential free
change-over contact
Remote indication 250V/0.5 AAC
250V/0.1ADC

Degree of protection 1P-20
Range of operating temperature - 40°C to +80°C
Mounting on DIN Rail 35 mm.
Standard Approve CSN EN 50539-11 , EC001457

51A1(un) 19,000.- 8,100.- 28,500.-

Spare module
Order Code

51A1°(UN)




rroseries Y SALTEK®

Coupling Impedance

RTO

Surge Separating Inductor

Coupling impedance to secure proper coordination of activities of SPD
type 1 and 2 or type 2and type 3

Note : How to installation RTO?
RTO use for delay reaction of SPD type 2 and 3 with in below condition

® Distance between SPDtype 142 — SPDtype2 Lessthan 5.0 M.
® Distance between SPD type 2 — SPDtype3 Lessthan 5.0 M.
® Distance between SPD type 142 — SPDtype3 Lessthan 10.0 M.

Dimension and drawing

iz

RTO-16 RTO-35 RTO-63

SPECIFICATIONS
A04177 AD4178 \ A01434
Nominal Voltage [U,] 450VAC 450VAC 500VAC
Frequency [f] 50 Hz 50 Hz 50 Hz
Nominal load current [IL ] 16 A. 32 A. 63 A.
Inductivity [L] 32uH 54 p 10puH
Power loss at IL 1.66 W H 3.68 8.0W
Resistance (DC) 7 mQ W ma 2 mQ
Maximum overcurrent protection 16 AgligGorC16 A 32AgligGorC32A 63 AgLigGorC63 A
Degree of protection IP-20 1P-20 IP-20
Range of operating temperature -40' Cto +80°C -40° C to +80° C -40 Cto+80°C
Mounting on DIN Rail 35 mm. DIN Rail 35 mm. DIN Rail 35 mm.
Cross section of connected conductors
Solid min/max ISO : 10 mm” 1SO : 10 mm" 1SO : 10 mm”
Stranded min/max ISO: 10 mm’ ISO : 10 mm’ ISO : 10 mm’
Stripping length of the supply conductor 12 mm. 12 mm 12 mm
Tightening torguer Max 1 Nm. Max 1 Nm. Max 1. Nm.
51A1°(Un) 3,650.- 6,250.- 13,800.-




Vi SALTEK®
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i]s-{m

RS-485 (2 Core)
BDG.006-V/1.FR1

SPECIFICATIONS
A05704

SPD for DATA LINE COMMUNICATION SYSTEMS
BDG

RS-485 Surge Arrester
QUnsru'L'Jouﬁu@ls’o’(us:uuéomsémmﬁmiaqa

wiuanesln RS-485 Communication
yosUoununouidurniovevgunsnidoansiaz

s:uuFoansoniFSoNuIuu Coarse Surge
lla= Fine Surge

Location SPD
Nominal Voltage 6 VDC
Maximum operation voltage [U] 6 VAC/8.5VDC
Nominal current [I ] 1A
D1 Total impulse current (10/350 ps) [1,,] 5 kA
C2Nominal discharge current (8/20 ps) per line [I] 10 kA
C2 total discharge current (8/20 ps) cores-PE [lotal 20 kA
C3 nominal discharge current (10/1000 ps) core-PE [lsm] 10A
C3 nominal discharge current (10/1000 ps) core-core [l;,] 10A
C2 Voltage protection level line-PE at |, [U,] 20kA
C3 Voltage protection level line-line at 1kV/us [U,] 12V
C3 Voltage protection level line-PE at 1kV/us [U,] 550V
Series resistance per line [R] 080
Threshold frequency line - line [fd] 1.2Mhz
Response time line - line [t] 1ns
Response time line - PE [t,] 100ns
Degree of protection IP-20
Range of operating temperature -40°Cto +70°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors

Solid min/max ISO : 4 mm*

Stranded min/max ISO: 2.5 mm’
Tightening torgue Max 0.6 Nm.
Connection input - output Terminal
Standard Approve EN61643-21+A1

51A1(U) 8,150.-
Note : Distance between ST 1 and ST2+3>50M
Distance > 5.0 M. SPD 7 7 7
# ®
Sensor
Ground <5.0 chm
Note : Distance between ST 1 and ST2+3<5.0M Distance < 5.0 M. SPD
:
; s Sensor
c

- AL
-ETC.

Ground < 5.0 chm THonrre 4200 mA



BDG-24-V/1-ER1 % SALTEK®

SPD for Current Loop 4-20mA
BDG-24-V/1-FR1

4-20mA Surge Arrester

AD5706

qUnsru’t’Jouﬁu@s:o’(us:uuéomsargfgﬂruﬁaqauhuawuﬁm
0-20mA/4-20mA Communication (from outdoor) dovUouriu
nowIdurevosoUnsnidoansiia:s:uu 9INIASINUILU Coarse Surge
lla: Fine Surge

2 Wire Current Loop

L su BDG-024 - V/1- FRL

A05706

Location SPD
Nominal Voltage 24VDC
Maximum operation voltage [U] 25vDC/ _ 36VAC
Nominal current [I ] 1A
D1 Total impulse current (10/350 ps) [Im] SkA
C2 Nominal discharge current (8/20 us) per line [l] 10 KA
C2 Total discharge current (8/20 ps) cores-PE ITotal 20kA
C3 Nominal discharge current (10/1000 ps) core-PE ISM it
C3 Nominal discharge current (10/1000 ps) core-core ISM 10A
C3VoltageprotectionlevelmodeGND-PEat1kV/us Up 20kA
C3 Voltage protection level line-line at 1kV/us [U,] 46 V
C3 Voltage protection level line-PE at 1kVius [U,] 550V
Series resistance per line [R] 0.80
Threshold frequency line - line [fe] _ 6 MHz
Response time line - line [t] 1ns
Response time line - PE [t] 100ns
Degree of protection IP-20
Range of operating temperature -40°C to +80°C
Mounting on DIN Rail 35 mm.
Cross section of connected conductors
Solid min/max ISO : 4 mm*
Stranded min/max ISO : 2.5 mm’
Tightening torgue Max 0-6Nm.
Connection input - output Terminal/Terminal
Standard Approve EN61643-21
5101(Un) 8,100.-
Application
4-20 mA | RS485 :
Converter 7 7 .n,

RS-485_ Current Loop 4-20 mA \

SPD RS-485

SPD Current Loop 4-20 mA
BDG-24

BDG-24

Compriler

Source 4-20 mA

é Ground Resistance < 5.0 ohm

Ground Resistance < 5.0 ohm

D-17



Vi SALTEK®

Lightning Protection Zone (According to EN60664-1) I P7OA : Free area (possiboloty of direct lightning strike ,
non-attenuated LEMP)

LPZOB  : Lightning conductor receiver protection area
(direct lightning strike protection, none-attenuated
LEMP)

LPZ1 : Inside a building (direct lightning strike is eliminated,
attenuated LEMP - depending upon shielding)

LirZ2 : Inside room - eg. A server room with a conductive floor
FeAl floors and wall lining

LPZ3 : Inside a metal box (equipments)

400/230VAG 400/230VAC * 400/230VAC 230VAC SPD International Class

T EN Voo
. Class | SPD type 1 Class B
i Class |l SPD type 2 Class C

: i Class Il SPD type 3 Class D
LA A i 3V i [leZ5K LTS ] Intemational Europe Germany

How to installation Surge Protection for RS-485 Communication Systems

3 Pnase with neutral connection 3 Phase with neutral connection

iaTals T Car ]
....... “‘%l:ﬂ
R5419

Surge Capacity

5 kA (10/350 us) 10 kA (8/20 us)
Installation into RS-485 communication ,

ll‘:'t:r

telecommunication systems and signalling -
networks at the LPZ 0, and LPZ 1 =53
Jir =g
See our catalogue page D-17 § i
(SPD for RS-485/4221232) i3]
Special Note
i KA
jesting mpuiae ~ Surge from Switching Overvoltage :
%0211l \g/20 s Wave Form
7 7 7 40 -
30 - [ . Direct Lightning Strike :
- 10/350 ps Wave Form
20 |-
1
10 |

810 20 30 40 3so0 MS



SURGE PROTECTION

y ®
COMMUNICATION SYSTEM ﬁ SALTEK
Connection Systems & SPD Guide Line

L N PE SPD Class B+C (FLP-B+C MAXI)
L TN-S FLP-B+C MAXI V/4 A05094
- FLP-B+C MAXI VS/4 A03571
5 { Fuse } ' FLP-B+C MAXI| V/3+1 A05096
I 1 P e —— 1 £~
| §leieece FLP-B+C MAXI VS/3+1 A03572
. g' sy ey SPD Class B+C (FLP-12.5)
I 2 FLP-12.5V/1+1 AQ3423
I B o e FLP-12.5 V/1S+1 A03424
" =9 e=9 FLP-12.5 V/3+1 A03427
:_ I FLP-12.5 V/3S+1 A03428
e FLP-125V/4 A03429
FLP-12.5V/4S A03430
SPD Type 1 & 2 (FLP-8.5)
FLP-8.5-V/1+1 A06562
L1 L2 L3 N PE
[ TN-S FLP-8.5-V/2 A06563
[ FLP-8.5-V/3+1 A06271
FLP-8.5-V/3S+1 A0B565
FUSE FLP-8.5-V/4S A06566
5 [ruse]
— ["Fuse } | SPD Type 2 (SLP-275)
= SLP-275 V/1+1 A01948
o e e -
e e e s SLP-275 V/1S+1 A02491
g o| ol s SLP-275 V/3+1 A01946
3 SLP-275 V/3S+1 A02002
b e - o | e SLP-275 \V/4 A01722
[emsEoms L emok. .
AT *-l‘ SLP-275 V/4S A01763
S DA-275 V//1+1 A01872
DA-275 VV/1S+1 A01975
. DA-275 V//3+1 A01848
Ground Resistance < 5.0 Ohm DA-275 V//3S+1 A01849
TN-C Connection Systems SPD for TN-S Connection
s s SPD Class B+C (FLP-B+C MAXI)
TN-C FLP-B+C MAXI V/3 A05093
FLP-B+C MAXI VS/3 A03570
4 oo SPD Class B+C (FLP-12.5)
S R FLP-125V/3 A03425
G {"Fuse | | FLP-12.5V/3S A03426
[
I R YR IOR SPD Type 1 & 2 (FLP-8.5)
e s FLP-8.5-V/3 A06270
B = | - FLP-8.5-V/3S A0B564
& WESALTHK
| — s S SPD Type 2 (SLP-275)
3008 C O SLP-275 V/3 A01760
o e el SLP-275 V/3S A01761
Ground
Ground Resistance < 5.0 Ohm
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Note




SURGE PROTECTION

AC SURGE PROTECTIVE
CLASS I+l
BR-50RG 275 Series

AC SURGE PROTECTIVE
CLASS I+11+H1
BR-25M 275 Series

AC SURGE PROTECTIVE
CLASS I+II
BR-12.5M 275 Series

DC SURGE PROTECTIVE
CLASS I+l
BRPV3-1000T1

DC SURGE PROTECTIVE
CLASS 11
BRPV3-1000

Surge Protection Devices
(SPD)

BRITEC

BR-25M

ITEC
BRITEC ageridabt e
arae Profaclis Saees BR-50GR
BR-50GR It

2 T

3o AT
BRPVI-1000

BRITEC
o ki e

RITSC ITEC BRITEC
BRITEC  BRITL. | i

3.1po0 BRPVI-1000

o A
e




Type 1+2 Surge Arrester

BR-50GR 4P

SPD classification according to EN61643-11

BR-50GR 3P

BR-50GR 275 4P
Type 1 +Type 2

BR-50GR 150 3P
Type 1 +Type 2

SPD classification according to IEC61643-11

Class | + Class |l

Class | + Class |l

Nominal operating voltage Un 230/400V(50/60Hz) 230/400V(50/60Hz)
Max. continuous operating a.c. voltage Uc 275V (50/60Hz) 275V (50/60Hz)
Lightning impulse current (10/350ps) limp 50kA 50kA
Nominal discharge current (8/20ps) In 50kA 50kA
Maximum discharge current (8/20us) Imax 160kA 160kA
Quantity of electric charge Q 25As 25As
Specific energy WIR 625kJ/Q 625kJ/0
Voltage protection level Up =1.5kV =1.5kV
Short-circuit current rating a.c. lscer 25kA rms 25kA rms
Max. backup fuse 315AgG 315AgG
Temporary overvoltage TOV-withstand ur 440V/120min. 230v/120min.
Leakage current lee <0.1mA =<0.1mA
Response time ta =100ns <100ns
Operating temperature range Tu -40°C-80°C -40°C-80°C
Operating state/fault indication green/red green/red
Cross-section area (Min.) 4mm’ 4mm’
Cross-section area(Max.) 35mm’ 35mm’
For mounting on 35mm Din rail 35mm Din rail
Enclosure material Thermoplastic UL94-V0 Thermoplastic UL94-V0
Degree of protection IP20 P20
Order Code B8147 B8137
5101(uN) 14,500.- 12,000.-




LiLY L2 12 13 L8 N N

Type 14243 Surge Arrester

BR-25M 4P

BR-25M 3P

L L2 L3l

| BR-25M 275 4P

80

BR-25M 275 3P

SPD classification according to EN61643-11 Type 1 +Type 2+ Type 3 | Type 1 + Type 2 + Type 3
SPD classification according to IEC61643-11 Class | + Class Il + Class lll | Class | + Class Il + Class Ill
Nominal operating voltage Un 230/400V (50/60Hz) 230/400V (50/60Hz)
Max. continuous operating a.c. voltage Uc 275V (50/60Hz) 275V (50/60Hz)
Lightning impulse current (10/350us) limp 25kA 25kA
Total discharge current (10/350us) Itotal 100kA 75kA
Nominal discharge current (8/20ps) In 25kA 25kA
Maximum discharge current (8/20ps) Imax 120kA 120kA
Combined impluse Uoc 20kV 20kV
Quantity of electric charge Q 12.5As 12.5As
Specific energy WIR 156kJ/Q 156kJ/IQ2
Voltage protection level Up =1.3kV =1.3kV
Short-circuit current rating a.c. Iscer 25kA rms 25kA rms
Max. backup fuse 200AgG 200A gG
Temporary overvoltage TOV-withstand ur 335V/5sec. 335V/5sec.
Temporary overvoltage TOV-safe failure ur 440V/120min. 440V/120min.
Leakage current lee <0.5mA <0.5mA
Response time ta <25ns =25ns
Operating temperature range Tu -40°C-80°C -40°C-80°C

Operating state/fault indication green/red green/red
Cross-section area (Min.) 4mm’ 4mm®
Cross-section area(Max.) 35mm® 35mm*

For mounting on 35mm Din rail 35mm Din rail
Enclosure material Thermoplastic UL94-V0 Thermoplastic UL94-\V0
Degree of protection IP20 P20
Order Code B8143 B8133

5101°(V ) 12,200.- 9,200.-




Type 1+2 Surge Arrester

BR-12.5M 4P

SPD classification according to EN61643-11

BR-12.5M 3P

BR-12.5M 275 4P
Type 1+ Type 2

SPD classification according to IEC61643-11

Class | + Class |l

priTEC | BRITEC ANTED
iy | o

BR-12.5M 275 3P
Type 1+ Type 2

Class |+ Class |l

Max. continuous operating a.c. voltage Uc 275V 275V
Lightning impulse current (10/350ps) limp 12.5kA 12.5kA
Total discharge current (10/350us) Itotal 50kA 37.5kA
Nominal discharge current (8/20us) In 25kA 25kA
Max. discharge current (8/20us) Imax B60kA 60kA
Voltage protection level Up =1.3kV =1.3kV
Specific energy WIR 39kJ/Q 39kJ/IQ
Short circuit withstand capacity Isccr 25kA 25kA
Temporary overvoltage TOV-withstand ur 335V/5sec. 335V/5sec.
Temporary overvoltage TOV-safe failure ur 440V/120min. 440V/120min.
Max. backup fuse 125A gG 125A9G
Leakage current lpe <0.5mA <0.5mA
Response time ta =25ns =25ns
Operating temperature range Tu -40C-80C -40C-80T
Operating state/fault indication green/red green/red
Cross—section area (Min.) 4mm’ 4mm’”
Cross-section area (Max.) 35mm* 35mm’
For mounting on 35mm Din rail 35mm Din rail
Enclosure material Thermoplastic UL94-V0 | Thermoplastic UL94-V0
Degree of protection IP20 IP20
Order Code B8413 B8313
5101(Un) 6,000.- 4,500.-




- BRPV3T1
Type 1+2 DC Surge Arrester for PV

BCE DC- wa

------ i G I

i [‘i\ ‘—i\ ; ;nin;
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aargesseitnt
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N F

SPD classification according to EN61643-31/IECE1643-31 Type 1 + Type2

Max. continuous operating dc voltage Ucpv 1000V

Lightning impulse current (10/350us) limp 6.25kA

Mominal discharge current (8/20us) In 20kA

Max. discharge current (8/20ps) Imax 40kA
Specific enargy WiR 9.76kJ/IC
Voltage protection level [(DG+/DG-}=PE] Up = 4.0kV
Leakage current lee (D) <0.02mA
Short circuit current Iscpy 10kA
Response lime ta = 25ns
Operating temperature range Tu -40T -80T
Operaling state.fault indication green/red
Cross—section area (Min ) 4mm’
Cross—section area (Max.) 35mm’
For mounting on 35mm Din rail
Enclosure material Thermoplastic UL94-V0
Degree of protection IP20
Order Code BRPV3-1000T1

51A1(UN) 4,550.-




BRPV3
Type 2 DC Surge Arrester for PV

pc+ L pc- v &
:'""I """" = g o P =
[T L ©00
E ; ©00 ===
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LT
e | 00 = 00,
SPD classification according to EN61643-31/|EC61643-31 Type 2 / Class Il
Max. continuous operating dc voltage Ucpv 1200V
Nominal discharge current (8/20us) In 20kA
Max. discharge current (8/20us) Imax 40kA
Voltage protection level [{(DC+/DC-)=PE] Up = 4.0kV
Leakage current Ire(DC) <0.02mA
Short circuit current Iscpv 10kA
Response time ta = 25ns
Operating temperature range Tu -40TC -80T
Operating state/fault indication green/red
Cross—section area (Min.) 4mm’
Cross—section area (Max.) 35mm’
For mounting on 35mm Din rail
Enclosure material Thermoplastic ULS4-V0
Degree of protection P20
Order Code BRPV3-1000

5171°(Um) 1,850.-




AUTOMATIC TRANSFER & SYNCH INDEX

>

Automatic Transfer Automatic Transfer Switch
Switch

DKG-329 and _
" Syncronization Devices

DATAKOM




AUTOMATIC TRANSFER & SYNCH INDEX

General

DKG-329 (Automatic Transfer Switch , ATS) lasun1seantuutiie
a ol g [ o H:! H § o -
A3293UusIAUIWAIUY 3 wia wieunsdeddadiaanisnaiasiiin

& w o o -
nih 8nvsdainnisaauAun1Tinaues Main Contactor uag
Gen Contactor
DKG-329 Usznauludiewsdtu Synchroscope a8

o | w o a & ' o
muludrgunsaietasiuanuidenei araiaduseninnisds
#1197U%84 Main Contactor Las Gen Contactor ¥113auuu LCD Display
W ldianansauansdonnuuazuasnlvifiou Tunsaiiadaunniasves

szuulnuaziasasndia vl

Automatic Transfer Switch & Synchroscope (ATS)
DKG-329 .

pkG-320 () DATAKOM

Feature : DKG-329

True RMS measurement

Automatic contactor control
Synchroscope & check synch

No break transfer& no break load test
Multiple genset system support

Built in alarms and warnings

Load shedding, dummy load

Periodic maintenance reguest indicator
Builtin daily / weekly / monthly exerciser
Event logging with time starmp and measurements
Statistical counters

Battery backed-up real time clock

Weekly operation schedule programs

3 level password system

Field adjustable parameters

R5-232 serial port

Free M5-Windows Remote monitoring SW:

G5M and FSTN modem support

GSM SMS message sending on fault

MODEUS communications
Triple language support
Configurable digital inputs

"I

141

Configurable digital outputs

/O expansion capability

Sealed front panel

Plug-in connection system for easy replacement

g ; 4

Sl Mgl e L e

T cce @ W,

ISO 9001 : 2008

LCD Display

SPECIFICATIONS

Alternator Voltage 0to 300V-AC(Ph-N)
Alternator Frequency 0-600 Hz

Main Voltage 0to 300V-AC(Ph-N)
Main Frequency 0 - 600 Hz
Current Input Connect with CT___ /5A
Digital Input 0-36V-DC

DC Supply Range

8.0 to 36.0V-DC

Cranking Dropouts

Survives 0V for 100 ms

Maximum Current Consumption 500 mA-DC

Generator/Main Contactor Output 16A / 250VAC

DC Relay Output 1A/ 28VDC

Communication Port RS-232 (9600 bps , no parity , 1 stop bit)

Operation Temperature 20°Cto+70 C

Storage Temperature -40°C to +80 °C

Maximum Humidity 95% , Non-Condensing

IP-Protection IP-65 (Front Panel) , IP-30 (Rear)

Dimensions (mm.) 211 x 162 x 42mm (WxHxD)

Panel Cut Out (mm.) 176 x 121 mm

Case Material High Temperature, non-flammable ABS/PC
5101(UM) 33,500.-

Standard Conformity
Norms of Reference
UL Compatibility

CSACompatibility : CAN/CSA C22.2 No. 14-13 - Industrial Control Equipment

: EN 61010 (Safety Requirements) , EN 61326 (EMC Requirements)
: UL 6200, Controls for Stationary Engine Driven Assemblies  {File# - 20140725-E314374)



DIGITAL TEMPEARURE CONTROL INDEX

ON/OFF Temp Control
F4-Series

P/PD/ON/OFF Temp
Control
VD-26 Series

Sticker Temp Sensor
FSTSM/M1

Option
Additional Option




ON/OFF TEMPERATURE ,
CONTROLLER F4 Series

F4-SERIES a3a¢iauasaruauannniissuu ON-OFF ‘nmmimaanauwmlﬂmnmLﬂ'saw,ama'm'ﬁnﬁaaﬁnu
Computer 1agu1u RS-485 inliazaandenisidauuasiisauszuda & AUAIARNITAIYL

A |

Temperature Control "=
F4-Series &

|

Very small

48 x 48 mm
Products Feature
m AenFudguaurnuduny T/C, RTD, Linear (Multi-input) ® Saving space with the shortest length behind
SYUUNMSAIUALUUY ON/OFF par:el . .
anunsaldfuudssnelwdous 90-264 VAC, 50/60 Hz © 0.4" LED display showing SV/PV at a glance

® Higher sampling (100ms) result in higher

i Alarm output 1 40 (optional) control performance

anunsndeansiu Computer Tngrinu RS-485 (MODBUS) & ® Protect the heating element from excess
(Optional) current during initial power-up

Alarm Function

imasuarUida : LK T.EBR,SN.C (ITS-90) No alarm

- (INPUT) RTD : Pt100: Excitation 180uA. 2 or 3 wire connection

Funn :

" (1Ts-90 0.=0.00385) & | Process high alarm

UIIA% : ~60mVdc to 60mVde or -10Vdc to 10Vde :g
nIsud : OmA to 24mA g Process low alarm

s 1 A :

b AL Ll S 100 msec L. | Deviation high alarm
Proportional Band: 0.0~300.0% (0.0 % =0n/0ff mode) £

= o

Integral Time: 0~3000 sec & | Deviation low alarm

JUnuuMIAIUAY Poihlis Tins. - 190Q S0 < | Inside deviation band alarm
Hysteresis: 0.0~999.9 or 0~9999
Cycle Time: 1~60 sec Outside deviation band alarm

i Relay Contact Output: 2A/240 VAC (Rasistive load)

1YY (Output) @ | Normal mode

Pulsed Voltage Output: DC 0/24V (Rasistive load 250 £ Min.) b=
= o

ey (Alarm Output) Relay Contact Output: 2A/240 VAC (Rasistive load) = | Standby mode
Power consumption: 4VA Max. E
Aux. 24Vdc power output: 25mA (max.) ] Latch mode
Common mode rejection ratio. >80dB -4 Standby & Latch mode

General Specification Electromagnetic compatibility (EMC): En 50081-2, En 50082-2
Housing material: ABS plastic. UL 94V0

EIA RS-485 with ModBus RTU mode Protocol @ c E m

Digital Communication Baud Rate: 2400,4800,9600,19200 bps
1 Start bit, 8 Data bits, None Parity, 2 Stop bits

v 90-264 VAC/50-60 Hz
AunAH 1 0-50°C

rwdu 1 0-90% RH
'sﬂm'g'ummqg'm(um) FAC-T-R-N-N-A  : 2,950.-

AnIziInaay




ON/OFF TEMPERATURE , V
CONTROLLER FASeries WERTEX

sWan15dede
FAC = T - L] - L] - ] - L]

Communication Power Supply
Multi-Range Input [ Relay, 2a (sTD) I nore (sTD) [ nNore (sTD) N 90-264 vac
Tiemmecomin I TESRING I ssr, 24 voc (0pT) Y Aarm 1 (opT) B rs-485 (orT) S0.60 Kz {STD)
RTD : FT-100 (DIN/AS)
Voltage : 05 v, 1-5V,0-10V m 4-20mA (OPT) E Relay (OPT)
ot o ﬂ Alarm 2 (OPT) SID : Standard  OPT  Option

Exampls Qrder information: T = awnsnldivdunnlunsinguugildnynuazinm wu mesluaddannuiia

RTD uaz Suwniliu Linear iudu
_]: R =101innil 1 Ju Relay w11 2A / 240 VAC

FAC T <R < A-C=-A
-L -EA = Wiulwides 90-264 VAC, 50/60 HZ

C = finsfinka Communication Port RS-485 iialtfi
A = Alarm Contact 1 tu Relay wu1n 2A / 240 VAC

B, 55 , i

&
IR

&

2

Application (Unit : mm)
B Indicator / Controller for Temperature Fan Ventilation.

Output 2 : Alarm

)) Over/Under Temperature Alarm

Control Fan Ventilation

Input Thermocouple

(000!

) Thermocouple Output 1 : Relay
Sensor
t
Wiring Diagrarn RS-485 Communication

(Optional)

Alarm 1 Qutput m_"
Relay : 240VAC | 2A lZIJ
(Optional)

K

131415

TX+ TX-

Control output
- Relay : 240VAC/ 2A(Stnadard)
-SSR : 24 VDC / 20mA(Optional)

z-iilé

Aux power output
24 VDC/25mA (Max)
(Optional)

®)
|

|— Power Supply :
90 - 265 VAC , 50/60 Hz

@@@5




P, PD, ON/OFF TEMPERATURE , V
CONTROLLER VDSeries WERTEX

VD-SERIES ia%asinuazaiuauguugiissuu ON-OFF fiannsaidandunaldaindaiaiasuasanansadadansiv
Computer lngr1u RS-485 viTlviszadnaemsidaunasiisiniuszvda AuAtranisasu
96 x 96 mm

48 x 48 mm 72x 72 mm 96 x 48 mm

VD-2600 VD-2601 VD-2603 vD-2604
Products Feature
B fenfudinuuBunn T/C, RTD, Linear (Multi-Input) | i Alarm output 3 Yn (Alarm 2 uag 3 optional)
B 53UUNSATUALLLUL P, PD, ON/OFF B gunsoriauluanene Retransmission 1@ (Optional)
B museldfuuvasaneluneusd 90-264 VAC, 50-60 Hz %ie 24 VDC B gunsofeansiu Computer Tneriau RS-485 (MODBUS)
B #1500MUANsINauLas Alarm Function 16 8 guuuu 1¢ (Optional)
Application

H Indicator / Controller for Temperature , Humidity , Air-Conditioning , Gas Detector ,DC Current/Voltage

Pressure ... Etc with Retransmission , RS-485 Communication. c E N

wedueAUla :JKT.EBRSNC TYPE RANGE ACCURACY
RTD : (DIN)PT-100,(JIS) PT-100 2 ':goﬁ g: :gggng bl
dunn (INPUT) . =
q o - - W o e o o
e 0-5mV, 1-5V, 0-10 . e = i S
Nz 4-20 mA -58°F fla 2498°F
wasuedlila :x1'C T -270°c fla  400°C +1.0°C

-454°F fla  752°F

. RTD :+0.2°C
dunn (ACCURACY) Tk ta v E -507C fla  750°C +1.0°c
-58 F fla 1382 F
nIzua 3 UA T B s
- — B ocfls 1800¢C +1.0¢C
NN TENEYY I 0.25 sec 32°F fla 3272°F
P : Proportional Band : 0.0-300.0 % F.S R oc fis 1750¢C 101G

32°F fis 3182°F
PD : Proportional Band : 0.0-300.0 % F.S

FUkuUNIIAIUAY Dervative Time - 0-900 s o’c fis 1750°C +1.0C
erivative [ime : 0- sec L] =3 L
32°F fls 3182°F

ON/Off : Hysteresis : 0 - 2000 N —5000 = 1300BC 1 OGC
2 : -58°F fi9 2372°F
i L8E :15sec,SSAR: 1 sec
QuipHE Gyee TS ussAu/NIzUE ;0 sec ¢ '50:C ‘j" 1300:0 +1.0c
B -58 F fla 3272 F
L@ : 10A/240 VAC (Resistive | 0 = [ o
. i g i PT-100 | -200C fis 850°C +0.2°C
La'lﬂ?!‘ﬂ (Output) viadtulndnaaniiad - o/24 VvDC (DIN) -328 F ﬁg 1652 F
W34 :0-50 mV, 1-5V,0-10 V PT-100 _200°C fla 650°C +0.2°%C
nssud :4-20 ma Tvanldifiu oo Tavu (u1s) -328°F fla 1202°F
X = LINE -1999° fls 9999°C +3, 0 mV
Tniaes 90-264 VAC/50-60 Hz %3824 vDC
Y2990unRAl Auagiuduwm
i :0-50 ° ALARM FUNCTION
armsndou auungi 0-50 'C | AaRMFUNCTON |
AYTUYY :0-90% RH PV High Alarm PV Low Alarm
nqmgmul'aa hiifiu 3 va Deviation High Alarm Deviation Low Alarm
VD2600-T-R-1-0-N-A 4,200.- Band High Alarm Band Low Alarm
SR L — VD2601-T-R-1-0-N-A 4,500.- PV High Alarm with PV Low Alarm with
3 3 VD2603-T-R-1-0-N-A 4,500.- Delay Time Delay Time
VD2604-T-R-1-0-N-A 4,800.- MUELAE © INput WIIRU/NTEUE nqm‘:zqﬂauﬁa%ﬂ




VD Series KR TEX

sWan1sdte

w20l - 1 - [ =

ik S S . S S S O

[ 48x48mm [} mutti Range input [ Retay, 10a(sm) [l 1 Aam(st0) ) onvvorFr I None (sp) [N 90 - 264 vac

Kl 72x72mm ""“"""}“"““”)‘“’“‘"‘ 3 ssr. 2avoc (ort) B 2aam(opr) [ P & rs-485 (or1) BOMBI(STE)
RTD : PT- 100 {DIN/ES

96 X48 MM ey -0 mur-wot0v I 4-20mA (OPT) 3 Aam (0PT) [ PO I Retransmission [5] 24 voc (opT)

n 96 X 96 mm.  Curent : 4-20mA Continuous Voltage (OPT) (oFr)

SID : Standard OPT : Option
Example Order Information :

VD 2601 : Temperature Controller wuwm 72 x 72 mm.
T : anansa AvBunlumsingamgiildynusany Wi wesluduiannuiia
RTD uaz Suvwildly Linear 1Ty

VD2601-T-R-1-0O-N-A

-I-— T— A = Hifulwidsg 90-264 VAC, 50/60 HZ
N = jUuuunsnuRuuwuY ON/OFF

0 = guuuumanruAuwuY ON/OFF
1 = Alarm Contact 1 (standard)
R = 10wl 1 u Relay vunn 10A / 240 VAC

s Y s Y s Y s |

VD-2600

m
TT U T TIT
m
= -]
1

(Unit : mm)

C
VD 2600 | 48 48 6 100 | 45 | 45°°| 45*° 60 | 48
PANEL CUTOUT: VD2601 | 72 72 9 80 67 | 68| 68*° | g0 | 72
VD2603 | 96 | 48 9 80 | 45 | 92| 48" | 48 | 120
VD 2604 @ 96 96 10 80 91 97°%| 92°° | 120 | 96
Wiring Diagram
S s e
ﬂ]ﬁ Alarm2  Alarm 1 1k Y [2]™ Lﬁ]
@ ’@ @ Alarm 3 m_/ [15] T+ Alarm 2 + 413
TX- Alarm 1 24 VDG Alarm 1
[13] T+ Rt (3] é% 110/ I \L@
[1a] ™ o AT 5] 19
[19] Output 1 Alarm 3
15 s ; 18 \Qrz owe e g
Tglglioli 2 T B o D T,
' Output 1 I E] @ I 24 VDG AE,—| ﬁ " i
A B B & % @_. . as
B 20— T




Tem erature Sensor L?ruwa‘sﬁ'msmrﬂqmwnummﬂﬂuuqu (Sticker Sensors) fifiasms
wuwasviadifiannudy audu (Insulation) wWu msingamgilvestaund meluguuluin delsiananald

Fruasialuvdalansld 1Wudy

Surface Temperature Sensor

Dimension

SPECIFICATION

Outer Dimension

Products Feature

sanuuuIndwiuRaiafiruiliaunsalfivuwe s iagumginaluld
BBNUUVNEMTUNTINGUNYNAINAL (Surface Temp Sensor)
anansaldTagamgilddaud -30°C~250°C
WigansauuugdannsgIu DINIECT51 class A or B
ﬁ'ﬁﬁlﬂﬁﬂ‘lﬂﬁmmﬂigm UL94HB (Fire Resistance Rating)
520137usiuE1 AaNINBUAUDIYRIYUUY

dranionIsARRa (Simple Installation)

numua Severe Condition wag #13iAdl

anansoléulding ufa, Tans uas wanadn

40 mm,

Application Example :
Electrical Power Equipmen t, Solar Energy Equipment , Electronic Equipment,
Power Equipment, Surface Temperature Sensing

40 mm.

Temperature Sensing Body

PT-100 @2 K,J Thermistor A or B Class

Response Speed

200°C / 2 sec (DINIEC 751)

Thermal Conductivity

1.5w/ mK (ASTM D547D)

Temperature Sensing Range

-30°C~250°C

Safety Certification

UL94HB / UL746C ( E54153 / E65361 )

Adhesive of Backside Sticker

1n2 1000 (100°C) / 500 (150°C) / 400 (200°C) / 300 (250°C) (g)

Corrosion Resistance

Gasoline, Acetone, cleanser, mild acid/base, etc (SPLASH TESTING )

Water Proof Rating

IP-68 (CNS 14165 )

Insulation Voltage Resistance

5kV (ASTM D-149-91)

Installation Type

Backside Sticker (-30°C~200°C)

Conducting Wire PVC (100°C) Silicone (150°C) Teflon (180°C)
Price
Thermocouple Type K (CA) PT-100 O K (CA) PT-100
Conducting Wire Length (Standard) 2 M (PVC~100°C) 4 M (PVC~100°C) 2M (PVC~100°C) 4 M (PVC~100°C)
51A1 (Un) 4,900.- 6,000.- 4,900.- 6,000.-

Application : Abnormal Temperature Detector for Eletrical Systems

Apnarmai Ternperaturs Dedecion for
Powes Bus Bar

Agnormat Tempacsute Detechion
Cagaotar Cabinat

for

Apnormal Temperature Detecton for Low

“Voltage Fuse

Apnomma! Temperature Detechon for Listor

Ovenoad

Abnarmal Ternperature Detection far
Transformers
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NS

Electric Solutions

SPLIT CORE CURRENT TRANSFORMERS

KCT Series

Jolee:

KCT range of split core current transformers have been specifically designed to be mini size which implement the installation of small space,
calmp-ocn design could be easily fit around cables without breaking the circuil. An internal precision resistor across the secondary winding of the
CT provides a low safe voltage cutput

Features Circuit connection diagram
The structure of the self-locking, safe, easy toinstall, portable g = - White(S1)
Wide inner window, allowing clamping of big cables or bus—bars 1] (—'ls ==
Wide range of sizes to accommodate all the existing installations T Takn k
Isolated plastic case recognized according to UL94-V0 pr[T'BI’Y
Wires plugs, Audio plugs, Power plugs and so on five kinds of plugs ( =

Pibet] M— Black(S2)

Applications

Current measurament, monitoring and protection for electrical wiring and equipment

Currentand power measurement forelectric motors, lighting, air compressor, heating and ventilation system, air-conditien equipment and
automation—control system.

Current, power and energy monitoring device.

Relay protection device.

Technigue Indes

Electrical Parameter Electrical Parameter

Freqguency B0—-2KHz Case PAJUL94-O
Rated Input SA-B30A Bobbin PET
Measuring range 10%In=120%In Cora Silicon staal
Rated Output 0.333V{ACIar 0-500mA Intemal structure Epoxy

Ratio = +1.0% Censtructicn Tie

Phase angle <= = B60min Operating Temp -25°C~75°C
Dielectric strength 25KV T mA T min Dperating Humidity =85%

_Insulation Resistance

DC500V/100MQ min

Output Cornaction

U015 20AWG Wire(twinsted wire)2.5m




SPLIT CORE CURRENT TRANSFORMERS ASL

Electric Solutions

KCT Series

KCT-10
25.5-+0.5
-1 26:£0.5
s T
N
[l w3
o
+
(=]
=t
100050
i . (0. o= s
MODEL KCT-10
Current Ratio 5AJ2.BmA 204/10mA G0A/20mA 7BA/25mA 1~764/0.333V
Primary CurrentlA) 54 204 504 754 1~754
MWax. Current({4) BOA BOA T84 75A 1~76A
Cutpu 2.5mA 10maA 26ma 25mA 333mV
Load Resistance( Q) 400Q 100Q 50Q 20Q !
Class 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0
Turns Ratio 2000:1 2000:1 3000:1 3000:1 !
Protection Level 7.8V0-P 7.85V0-P 7.85V0-P 7.8V0-P
Insullation Category CATI
Operating Condition -20°C ~ +60°C, =85% RH, No condensation, IN-house&Any direction installable
Storage Condition —30°C ~ +560°C, =86 %RH, No condensation
5101 (UN) - - 700 .-
KCT-16
314 3.5
16.0 18.6
/’ = P
ORE
| —| 2 — 1 —
N | § | F
H 1 = ' !
al | ; ; | 2500+ 30mm
| | :‘ | 1021
Yo Ll E | &
AN
MODEL KCT-16
Current Ratio 100A/33.3mA 100A/40mA 1204/40mA 2004/66.7mA 100-150A/0.333V
Primary Current{A) 1004 1004 1204 2004 100~2004A
Max. Current({A) 1204 1204 1204 2404 /
Cutpu 33.3mA A0mA A0mA B6.7m& 333/
Load Resistance( Q) 50Q 50Q 50Q 500 /
Class 0.5/1.0 0.5/1.0 05/1.0 0.5/1.0 0.5/1.0
Turns Ratio 3000:1 2600:1 30001 3000:1 i
Protection Level 7.5V0-P 7.5V0-P 75V0-P 7.5V0-P
Insullation Category CATII
Operating Condition —20°C ~+50°C, =856%RH No condensation IN-house &Any direction installable
Storage Condition —30°C ~ +50%C,=85%RH,No condensation

_ R KCT-16 100/333mV = 850.-
51A1 (U) - - KCT-16 150/333mV = 950.-



SPLIT CORE CURRENT TRANSFORMERS

KCT Series

NS

Electric Solutions

KCT-24
94.43
45.8
- Y —
— =
% ) b G k8=
S| || © —a
MODEL KCT-24
Current Ratio 1004/40m4A 200A/40mA 200A/66.7mA AD0A/BOMA 200A/0.333V
Frimary CurrentiA) 1004 2004 2004 4004 1004004
Max. Current{A) 1504 2404 2404 4804 4804
Cutpu ADmA A40mA B6.7mA 80mA 333mV
Load Resistance{ Q) 50Q 50Q 500 50Q !
Class 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0
Turns Ratio 2600:1 5000:1 3000:1 5000:1 !
Protecticn Level 7.6V0-P 7.8V0-P 7.8V0-P 7.5V0-P
Insullation Category CATII
Operating Condition —20°C ~ +50°C, =85 %RH, No condensation, IN-house&Any direction installable
Storage Condition —30°C ~ +50°C, =85%RH, No condensation
311 (V) - - - - 1,700.-
MODEL KCT-24
Current Ratio 100/5A(1A) 150/5A(1A) 200/5A(1A) 250/5A (14) 300/5A(14) 400/5A(14)
Primary Current(A) 100A 160A 2004 2504 300A 400A
Max. Current(A) 120A 180A 240A 300A 360A 480A
Output 5A (1A) 5A (1A) 5A (1A) BA (1A) BA(1A) 5A(1A)
Load Resistance(Q) 05(1.0) 05(1.0) 0.5(1.5) 0.5(1.5) 0.5(1.5) 1.5(1.5)
Class 1.0/1.0 1.01.0 1.0/1.0 1.0/1.0 1.01.0 1.0/1.0
Turns Ratio 100:1 150:1 200:1 50:1 (250:1) 60:1 (300:1) 80:1(400:1)
Protection Level 7.5V0-P
Insullation Category CAT ll
Operating Condition -20°C ~ +50°C, =85%RH,No condensation,IN-house&Any direction installable
Storage Condition -30°C ~ +50°C, =85%RH,No condensation
5101 (UN) 1,550.- 1,600.- 1,650.- 1,700.- - -

H-4
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Electric Solutions

KCT Series

KCT-36
67.43
i R =
» Aaz (05
ﬁ R Q V) = =1
w -
MODEL KCT-36
Current Ratio 3004A/100mA 400A/40mA, 500A/50mA B00ABOMA 300-400A/0.333V
Primary Current(A) 300A 400A 400A B00A 300A~600A
Max. Current{A) 3604 4804 BODA 7204 7204
Secondary Current(mA) 100mA 40mA, 50mA 60mA 333mv
Load Resistance(Q) 50Q 500Q 50Q 50Q /
Class 0.5/1.0 0.5M1.0 0.5/1.0 0.5/1.0 0.511.0
Turns Ratio 3000:1 10000:1 10000:1 10000:1 /
Protection Level 7.5V0-P 7.5V0-P 7.5V0-P 7.5\0-P
Insullation Category CATI

Operating Condition

-20°C ~+560°C, =85% RH,No condensation, IN-house&Any direction installable

Storage Condition

-30%C ~ +50°C,=<85%RH,No condensation

s wm : : : T
MODEL KCT-36

Current Ratio 100/ 5A( 1A) 150/5A(1A) 200/5A(1A) 250/5A1A) 300/5A(1A) 400/5A(14) B00/5A(1A) 600/5A(1A)
Primary Current{A)  100A 1504 200A 250A 300A 400A 500A BO0A
Max. Current(A) 120A 1804 240A 300A 360A 480A 600A 720A
Output SAQA) SA(1A) BA (1A) BA (1A) BA(1A) 5A (1A} 5A (1A) BA (1A}
Burden(VA) 0.5(1.5}) 0.5(1.5) 05(1.5) 0.5(1.5) 0.511.5) 1.5(2.5) 1.5 (2.5) 1.5 (2.5)
Class 1.0 1.0 10 1.0(1.0) 1.001) 1.0 (0.5) 1.0 (0.5) 1.0 {0.5)
Turns Ratio 20:1(100:1) 30: 1(150:1)  40:71(200:1)  50:1(250:1) 60:1(300:1) 80:1(400:1) 100:1(500:1} 120:1(600:1}
Protection Level 7.5V0-P

Insullation Category CATN

Operating Condition —20°C ~ +507°C, <85%RH,No condensation,IN-house&Any direction installable

Storage Condition -30°C ~ +60°C, =B5%RH,No condensation

5101 (V) 2,100.- 2,150.- 2,200.- 2,200.- 2,250.- 2,300.- 2,350.- 2,400.-
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Electric Solutions

KCT Series

KCT-50
95mm
i
g
3
3
80.5mm G0mm
MODEL KCT-50
Current Ratio 600A/B0mMA B800A/B0OMA 1000A/50mA 800A/0.333V 1000A/3V
Primary Current(A) 8600A B800A 1000A 800A 1000A
Max. Current{A) 720A 960A 12004 960A 12004
Secondary Current(mA) 60mA 50mA 50mA 333mA 3000mV
Load Resistance(Q) 50Q 50Q 50Q / i
Class 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0 0.5/1.0
Turns Ratio 10000:1 16000:1 20000:1 ! /
Protection Level 7.5V0-P 7.5V0-P 7.5V0-P
Insullation Category CATII
Operating Condition -20%C ~ +50°C, =85%RH,No condensation, IN-house&Any direction installable
Storage Condition -30°C ~+50°C, =85%RH No condensation
MODEL KCT-50
Current Ratio BO0A/BATA) BO0ASBA(TA) 750A/BA(1A) BO00A/BA(TA) 1000A/BA(TA) 1200A/5A(1A)
Primary Current(A) 500A 600A 750A 800A 1000A 1000A
Max. Current{A) 600A 720A 900A 960A 1200A 14404
Output 5A(1A) 5A(1A) 5A(14) 5A(1A) 5A(1A) B5A(1A)
Burden(VA) 2.6 25 2.5 2.5 25 25
Class 0.5 0.5 0.5 0.5 0.5 0.5
Turns Ratio 100:1(500:1) 120:1(600:1) 150:1(750:1) 160:1(800:1) 200:1(1000:1) 240:1(1200:1)
Protection Level 7.5V0-P
Insullation Category CATN
Operating Condition -20°C ~ +50%C, =B5%RH,No condensation,|IN-house&Any direction installable
Storage Condition -30°C ~ +50%C, =85% RH,No condensation
5101 (UN) 2,400.- 2,900.- 2,950.- 2,950.- 3,000.- 3,000.-
Accuracy class characteristics:
2000 - Ratic Error Graph 10000 — Phase Displacement Graph
1.50\1% “‘Mﬁ
|§ E o —— BN
N - Bl =
|2° N g s - o
i. 2 000 = —
E - ' e
o ?f
2000 =y = o0 [




SPLIT CORE CURRENT TRANSFORMERS

DP Series
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Electric Solutions

DP range of split core current transformers have been designed to easily fit around cables without breaking the circuit. Its advantages of big
capacity and big mounting hole size, could be used in more power applications. DP was global used in most power applications.

Features

Double-screw fastening, safe, easy to install, portable

Two built in fixing methods: Base; Busbar mounting

Wide inner window, allowing clamping of big cables or bus—bars
Wide range of sizes to accommodate all the existing installations.
Primary current from 5A to 5000A

Applications

Current measurement, monitering and protection for electrical wiring and equipment.
Current and power measurement for electric motors, lighting, air compressor, heating and ventilation system, air—condition equipment and automation—control system.

Current, power and energy monitoring device.
Relay protection device.

Circuit connection diagram

Electrical Parameter

Circuit connection diagram

== To———— White(S1)
1 Turn '\
Primary |/
L
=] —— ——— Blacki(S2)

Electrical Parameter

H-7

Frequency 50-400Hz Case PC/UL94-VO
Rated Input 5A-5000A Bobbin PBT
Measuring range 5%In-120%In Core Silicon steel
Rated Output 0-5A Internal structure Epoxy

Ratio <:05% Construction Screw
Phaseangle < +30min Operating Temp -256C +75°C
Dielectric strength 2.5KV1mA/Tmin Operating Humidity =85%
Insulation Resistance DCS500V/100MQ min Output Connection Terminal
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Electric Solutions

DP Series

Technical parameter

Burden (VA)/Accuracy Overall and installing

TYPE Rated Currentratio (A) o5 51A1 (UN) dimensions (mm)
Sonm
400/5A 2.5 2,750.-
DP-58  goo/5A 3.75 2,950.-
1000/5A 5 3,000.-
DP-58
Technical parameter
Burden (VA)/Accuracy
TYPE Rated Currentratio (A) 05 31A1 (V) ogmr;gnl:ﬂ:mrg
1000/5A 3,800.-
DP-812  5000/5A 4,500.- ] 3o -
= =
L] 120mm
[ =1
Cay =0
DP-812
"
Technical parameter
Burden (VA)/Accurac
TYPE  Rated Currentratio (A) oI 4 51A1 (V) 0:?;?2:5?3;:?:: ,l,l.:rg
53mm
o fonn
2500/5A 15 8,500.-
DP-816 3000/5A 20 8,500.- ur
10O
4000/5A 20 8,500.- =
DP-816 L
Accuracy class characteristics:
alclasses 0.2;0.5; 1 b} comparison of classes 0.5 and 0.55
Current amor [%]
e
15 ‘
; ll \
05 -l - —
| lon (%]
0
= | 1% 5% 20% 100% 120%
[
A
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Electric Solutions

MSQ Series

MSQ range of current transformers can be applied 1o test,control,display and record
the running of the electrical equipment.and to protect the equipment against the
damage,in the AC circuit with the rated voltage value below 720V and the frequency
of 50-80Hz. The product can be also applied to form acomplete set of mine transformer.

Features

Safe, easy to install, portable
Wide inner window, allowing clamping of big cables or bus-bars
Wide range of sizes to accommodate all the existing installations

Circuit connection diagram

Applications

Current measurement, monitoring and protection for electrical wiring and equipment.

Current and power measurement for electnic motors, lighting, air compressor, heating and ventilation system, air—condition equipment and automation—control system.
Current, power and energy monitoring device.

Relay protection davice.

Technique Indes

Electrical Parameter Mechanical Parameter
Frequency 50/60Hz Case PC UL94-VO
Rated Input 1A-6000A Babhbin PBT
Measuring range 5%In-120%In Core Silicon steal
Rated Qutputt 1A,6A Construction Screw
Rated Voltage 0.72KVIAC) Operating Temp -25€C ~ +75°C
Dielectric strength 3.0KV/ 1 mA/ T min Operating Humidity =85%
Insulation Resistance DC500W/100MQmin Qutputt Connaction Terminal
Standard
IEC61869-2, ENB0044~1, VDED414-44-1, GB1208-2006
Technical parameter
Burden(VA) Rated
_rEER YR 511 (UM
TE.  Ratio(A) Class1.0  Frequency[Hz] (wm)
50/5A 5 50/60 290.- R |
MsQ-30s s ® l
100/5A 25 50/60 290.- o = |
oci- o | |
12 l -
605 |

MSQ-30s
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Electric Solutions

MSQ Series

Technical parameter

: Burden(VA) Rated
. 511 (Un)
IYeE. - Ratio(&) Class 1.0 Frequency[Hz]
100/5A 2.5 50/60 290.-
MSQ-30
150/5A 5 50/60 295.-
5 &) w2
——=
1 [ 1] =
ol [} 215,
2 1ns
MSQ-30
Technical parameter
Burden(VA) Rated
: . 51A1 (Un)
TYPg  Ratio (A) Class 1.0 Frequency[Hz]
200/5A 2.5 50/60 300.-
MSQ-40 250/5A 2.5 50/60 300.-
300/5A 2.5 50/60 300.-
MSQ-40
Technical parameter
Burden(VA) Rated
51R1 (V)
TYPe  Ratio(A) Class 1.0 Frequency[Hz]
400/5A 5 50/60 475.-
MSQ-60 500/5A 5 50/60 475.-
600/5A 5 50/60 475.-
MSQ-60
Technical parameter
i Burden(VA) Rated
. 511 (V)
T\’PE Ratio (A) Class 1.0 Frequency[Hz]
MSQ-80  800/5A 7.5 50/60 740.-

MSQ-80

=

T e
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Electric Solutions

MSQ Series

Technical parameter

Ratio (A) _Burden(VA)  Rated 5181 (M)
Class 1.0 Frequency[Hz]

1000/5A 10 50/60 780.-

1250/5A 10 50/60 840.- ]

1500/5A 10 50/60 890.- *

MSQ-100

Technical parameter

Ratio (A) GESENY L 511 (VM)
Class 1.0 Frequency[Hz]
2000/5A 20 50/60 1,300.- . i !
2500/5A 20 50/60 1,700.- 3 [
3000/5A 20 50/60 1,850.-

MSQ-120

Technical parameter

Ratio (A) _Burden(VA)  Rated 51A7 (UM)
Class1.0  Frequency[Hz]
4000/5A 15 50/60 2,500.-
5000/5A 15 50/60 2,950.- i ==

MSQ-125
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Electric Solutions

MSQ Series

Accuracy class characteristics:
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	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้า
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	ENERGY NETWORK ANALYZER
	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้า



	EMR-53S
	EMR-53S
	ราคา(บาท)
	12,800.-
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	MPR-4X Series
	A-8
	ENERGY NETWORK ANALYZER
	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้า



	MPR-4X Series
	MPR-45S
	MPR-46S
	MPR-46S
	ราคา(บาท)
	12,400.-
	20,000.-

	A-9
	ENERGY NETWORK ANALYZER
	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้า



	MPR-4X Series
	MPR-46S-L                    MPR-47S                         MPR-47SE
	THD-V , THD-I
	ราคา(บาท)


	A-10
	RS-422/488 to CONVERTER

	อุปกรณ์แปลงสัญญาณ RS-485 เป็น USB
	CONVERTER RS-422/485i USB   เป็นอุปกรณ์แปลงสัญญาณการสื่อสารข้อมูลในแบบ RS 422/485 (ใช้สัญาญาณ 4 เส้น/2เส้น) ไปสู่การสื่อสารแบบRS232 เเละ USB ตามรุ่นที่เลือกใช้งาน เพื่อให้สามารถรับส่งข้อมูลได้ในระยะไกล (1.2 km) อีกทั้งยังต่อใช้งานแบบ Multidrop สำหรับการสื่อสารแบบหลายจุดได้


	A-11
	ETHERNET MODBUS GATEWAY
	อุปกรณ์แปลงสัญญาณ RS-485 ผ่านระบบ LAN

	STE-101,102
	A-12
	MINI USB TO RS-485
	อุปกรณ์แปลงสัญญาณ RS-485 ผ่านพอร์ต USB


	MINI-USB
	A-13
	ENERGY DATA LOGGER
	อุปกรณ์บันทึกข้อมูลพลังงานไฟฟ้า



	EL-300E
	ราคา(บาท)
	23,500.-
	28,700.-
	31,500.-
	A-14
	MAC ENERGY SOFTWARE
	โปรแกรมวัดและวิเคราะห์ค่าพลังงานไฟฟ้า
	MAC Energy Software เป็นศูนย์กลางในการเชื่อมต่อกับมิเตอร์ต่างๆ เพื่ออ่านค่าRealtime ไม่ว่าจะเป็น Volt ของไฟฟ้าแต่ละเฟส Ampere Watt Kwh หน่วยการใช้น้ำ หน่วยการใช้แก๊ส หรือแม้กระทั่ง Peak Demand ของไฟฟ้าในแต่ละช่วงเวลาเพื่อใช้ในการจัดสรรการใช้พลังงานอย่างมีปะสิทธิภาพ       หน้าแสดงข้อมูลการใช้งานพลังงานแบบ Realtime ออกแบบให้แสดงข้อมูลค่าที่ต้องการ Monitor โดยผู้ใช้งานสามารถกำหนดการให้แสดงเองได้ หยืดหยุนต่อการใช้งานเเละยังมีหน้าแสดงข้อมูลการใช้พลังงานแบบ Realtime แบบ Visualization บนแผนผังสถานที่ของท่าน และกราฟเพื่อง่ายต่อการ Monitor เเละง่ายต่อการสั่งการดำเนินการต่อไป       ซอฟแวร์ยังรองรับการทำงานแบบ Event ชั่วคราว หรือ หอพักต่างๆ โดยสามารถกำหนดราคาต่อหน่วย เเละวัดตัดรอบบิลเพื่อคำนวณค่าใช้จ่ายแต่ละรอบบิลได้       ในส่วนของรายงาน ซอฟแวร์สามารถออกรายงานภาพรวมการใช้พลังงานแยกตามมิเตอร์ เพื่อให้ผู้บริหารได้ใช้ในการตรวจสอบและวิเคราะห์การใช้งานพลังงาน โดยมีการเปรียบเทียบ การใช้พลังงานเดือนปัจจุบัน กับเดือนก่อนหน้า เพื่อดูแนวโน้มการใช้พลังงานในปัจจุบัน Line Application ได้เข้ามามีบทบาทในการช่วยส่งเสริมการทำงาน ซอฟแวร์จึงออกแบบให้รองรับการแจ้งเตือนผ่าน Appliation เพื่อทำการแจ้ง Alarm ต่างๆ เข้ากลุ่ม Line , Telegram เพื่อการดำเนินการแก้ไขปัญหาได้ทันท่วงที
	, Telegram เพื่อการดำเนินการแก้ไขปัญหาได้ทันท่วงที




	A-15
	MRT Soft
	Professional
	A-16
	DIGITAL MULTI METER INDEX


	Digital Multi Meter
	Digital Multi Functional
	Digital Volte Meter
	Digital Amp Meter
	A-17
	SELECTION GUIDE MULTI-FUNCTION METER
	เครื่องวัดดิจิตอลมัลติมิเตอร์



	EMM Series
	EMM-04
	EMM-04C
	A-18
	SELECTION GUIDE MULTI-FUNCTION METER
	เครื่องวัดดิจิตอลมัลติมิเตอร์



	EMM Series
	EMM-04S
	EMM-04C
	A-19
	DIGITAL VOLTMETER / AMMETERS
	เครื่องวัดดิจิตอลโวลท์มิเตอร์ / แอมป์มิเตอร์



	EVM / EPM
	EVM-3
	EVM-3                                                         EPM-4D
	1,870.-
	Voltage
	Current

	A-20
	POWER FACTOR CORRECTION INDEX


	Power Factor Correction
	Power Factor Controller
	Magnetic Contactor
	LV Capacitor
	Detuned Filter Reactor
	A-21
	SMART POWER FACTOR CONTROLLER
	เครื่องควบคุมการทำงานของคาปาซิเตอร์แรงต่ำ



	RG Series
	MODELS
	RG-6T-230VAC           RG-6T-380VAC           RG-12T-230VAC        RG-12T-380VAC
	SPECIFICATIONS
	12 STEPS
	6 STEPS
	5 - 10000 / 5A
	-5°C, +55°C
	IEC 61000-6-2 , IEC 61000-6-4 , IEC 61010-1

	A-22
	GENIUS POWER FACTOR CONTROLLER
	เครื่องควบคุมการทำงานของคาปาซิเตอร์เเรงต่ำ



	RG3 Series
	RG3-15C Series
	A-23
	GENIUS POWER FACTOR CONTROLLER
	เครื่องควบคุมการทำงานของคาปาซิเตอร์เเรงต่ำ



	RG3 Series
	RG3-12CS
	RG3-15CS
	ราคา (บาท)                                                                      28,200.-                                                                           31,100.-

	A-24
	MAGNETIC CONTACTOR
	คอนแทคเตรอร์สำหรับระบบคาปาซิเตอร์แบงค์



	ENT-KT Series
	ราคา (บาท)
	1,890.-
	1,930.-
	2,550.-
	2,600.-
	2,900.-
	3,400.-
	4,150.-
	6,150.-
	7,700.-
	10,000.-
	ENT-KT-75-C12
	13,000.-

	ENT-KT-100-C12
	14,000.-

	A-25
	2 WIRE POWER CAPCITOR
	พาวเวอร์คาปาซิเตอร์ชนิดแรงต่ำ 2 สาย



	ENT-CF/CM Series
	ราคา (บาท)
	A-26
	LOW VOLTAGE POWER CAPACITOR
	พาวเวอร์คาปาซิเตอร์ชนิดเเรงต่ำ 400 โวลท์



	ENT.CXD Series
	A-27
	LOW VOLTAGE POWER CAPACITOR
	พาวเวอร์คาปาซิเตอร์ชนิดเเรงต่ำ 525 โวลท์



	ENT.CXD Series
	ENT.CXD Series - 525 VAC
	คาปาซิเตอร์สำหรับชดเชยค่า Reactive Power ที่ได้รับการออกแบบมาให้เหมาะสม กับสภาพอากาศที่ต้องใช้งานภายใต้อุณหภูมิที่สูง เช่นในประเทศไทยโดยเฉพาะ ทำให้คาปาซิเตอร์รุ่น  ENT.CXD-Sries   มีความทนทานสูง สามารถลดอัตราเสี่ยงจากการ เสี่อมสภาพของไดอิเล็กทริคภายในคาปาซิเตอร์ได้เป็นอย่างดี อีกทั้งยังใช้เทคโนโลยีการผลิตที่ทันสมัยจากประเทศเยอรมันนี

	A-28
	HARMONIC DETUNE FILTER REACTOR


	ENT.H Series
	A-29
	HARMONIC DETUNE FILTER REACTOR
	ฮาร์โมนิค ดีจูนฟิลเตอร์รีแอคเตอร์



	ENT.H Series
	A-30
	PROTECTION & TIMER RELAY INDEX


	Protection & Timer Relay
	Phase Protection Relay
	SER Y/U
	SSRC-04
	PT-01

	Under Voltage Protection Relay
	Phase Failure Protection Relay
	Star/Delta Timer
	7Days-24Hrs Weekly Timer
	Liquid Level Controller
	Thermistor Relay
	Current & Volt Transducer
	A-31
	PHASE PROTECTION RELAYS
	อุปกรณ์ป้องกันด้านแรงดันไฟฟ้าในระบบ



	GKRC Series
	GKRC-20F
	A-32
	UNDER VOLTAGE PROTECTION RELAYS
	อุปกรณ์ป้องกันด้านแรงดันไฟฟ้าตกในระบบ



	MCC  Series
	A-33
	PHASE FAILURE PROTECTION RELAYS
	อุปกรณ์ป้องกันด้านเฟสเสียหายในระบบ



	MKC  Series
	3.
	MKC-04,MKC-30
	A-34
	STAR/DELTA TIMMER
	ทามเมอร์หน่วงเวลาแบบสตาร์/เดลต้า



	SER T/U
	A-35
	7 DAYS 24HRS WEEKLY TIMER
	เครื่องควบคุมเวลาอัตโนมัติชนิด 7 วัน 24 ชั่วโมง



	MDB-50  Series
	MCB-50
	ราคา (บาท)
	4,400.-

	A-36
	LIQUID LEVEL CONTROLLER
	เครื่องควบคุมระดับของเหลวภายในถัง



	SSRC-04
	ราคา (บาท)
	1,300.-
	A-37
	THERMISTOR RELAY
	เทอร์มิสเตอร์รีเลย์ป้องกันมอเตอร์



	PT-01
	PT-01 (Thermistor Relay) เป็นอิเล็กทรอนิครีเลย์ที่ช่วยในป้องกันความผิดปกติของค่าความร้อนในมอเตอร์ PT-01 Thermistor Relay เป็นอุปกรณ์ที่ได้รับการพัฒนาจาก PTC Protection
	A-38
	CURRENT TRANSFORMER INDEX


	Current Transformer
	A-39
	CURRENT TRANSFORMER
	หม้อแปลงกระแสไฟฟ้า



	ENT.A Series
	ราคา (บาท)
	ราคา (บาท)
	ราคา (บาท)
	A-40
	CURRENT TRANSFORMER
	หม้อแปลงกระแสไฟฟ้า



	ENT.A Series
	ราคา (บาท)
	1,750.-
	1,750.-

	ราคา (บาท)
	2,000.-
	2,000.-
	2,150.-
	2,600.-
	3,000.-

	A-41
	SPLIT CORE CURRENT TRANSFORMER
	หม้อแปลงกระแสไฟฟ้าชนิดถอดประกอบ



	ENS AYS Series
	A-42
	FUSE SWITCH DISCONNECTOR


	AYR Series
	A-43

	NOTE
	MULTI CIRCUIT POWER METER
	& PULSE INDICATOR

	Multi Circuit Power Meter
	B-1
	MULTI CIRCUIT POWER METER
	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้าแบบหลายวงจร



	AEM-DRB
	AEM-DRB
	B-2
	MULTI CIRCUIT POWER METER
	เครื่องวัดเเละวิเคราะห์ค่าพลังงานไฟฟ้าแบบหลายวงจร



	AEM-DRB
	B-3
	MULTI CIRCUIT POWER METER


	AEM-DRB
	B-4
	MULTIFUNCTION COUNTER
	เครื่องวัดเเละแสดงจำนวน PULSE


	CM1-CT
	B-5
	MULTIFUNCTION COUNTER
	เครื่องวัดเเละแสดงจำนวน PULSE


	CS1-RL
	B-6
	PROTECTION RELAY INDEX


	Protection Relay Devices
	MPR-500
	RPR-415A RPR-415B
	Combined OC & GF Protection Relay
	Voltage Protection Relay
	Motor Protection
	Overcurrent Protection
	Earth Leakage Protection
	Reverse Power Protection
	C-1

	MK 2200L
	Series
	C-2
	COMBINED OVERCURRENT & EARTH
	FAULT RELAY



	MK 2200L
	Series
	MK 2200L-150D                                              MK 2200L-240AD
	C-3


	RX 1000
	C-4
	COMBINED OVERCURRENT & EARTH
	FAULT RELAY


	RX 1000
	C-5
	COMBINED OVERCURRENT & EARTH
	FAULT RELAY


	X-30
	C-6

	X-30
	C-7
	COMBINED OVERCURRENT & EARTH
	FAULT RELAY


	X-60
	C-8

	X-60
	C-9

	MU-2300
	Series
	C-10
	VOLTAGE PROTECTION
	RELAY



	MU-2300
	Series
	C-11
	VOLTAGE PROTECTION
	RELAY


	MU 250
	C-12
	MOTOR PROTECTION
	RELAY


	MPR 500
	C-13
	OVERCURRENT PROTECTION
	RELAY


	RX 233
	C-14
	EARTH FAULT PROTECTION
	RELAY


	RX 232A
	C-15
	EARTH LEAKAGE PROTECTION
	RELAY


	RX 300
	C-16
	EARTH LEAKAGE PROTECTION
	RELAY


	DIN 300/300E
	C-17
	ZERO-PHASE
	CURRENT TRANSFORMER


	ZCT Series
	C-18
	REVERSE POWER RELAY


	RPR 415A
	C-19
	REVERSE POWER RELAY


	RPR 415B
	C-20

	MU150/250
	MPR 500
	C-21

	RX233
	RX232
	C-22

	RX300
	DIN300
	C-23

	RPR 415A
	RPR 415B
	C-24

	C-25
	NOTE
	SURGE PROTECTION

	Surge Protection Devices (SPD)
	DL-100/VL
	SPD CLASS B+C
	SPD TYPE II
	SPD TYPE III
	SPD FOR SORLAR CELL
	COUPLINE IMPEDANCE
	DPD FOR CURRENT LOOP
	SPD FOR CCTV SYSTEMS
	D-1
	SURGE PROTECTION
	CLASS B+C
	FLP-SG50
	A/Series
	FLP-SG50 VS/1                   FLP-A50N VS/NPE              FLP-A100N VS/NPE
	A04053                                       A03573                                       A03574




	D-2
	SURGE PROTECTION
	CLASS B+C
	FLP-B+C MAXI
	A05091                                                                   A05095



	D-3
	SURGE PROTECTION
	CLASS B+C
	FLP-B+C MAXI VS


	D-4
	SURGE PROTECTION
	CLASS B+C
	FLP-12.5


	D-5
	SURGE PROTECTION
	CLASS B+C
	FLP-12.5
	ราคา(บาท)                                                              16,000.-                                     22,500.-                                          23,500.-
	ราคา(บาท)                                                                  18,200.-                                   25,500.-                                          25,500.-



	D-6
	SURGE PROTECTION
	TYPE 1 AND TYPE 2
	FLP-8.5
	30 kV
	60 kV
	ราคา(บาท)                                                                             8,650.-                                                                   7,300.-
	ราคา(บาท)                                                                             10,500.-                                                                 9,400.-



	D-7
	SURGE PROTECTION
	TYPE 1 AND TYPE 2
	FLP-8.5
	ราคา(บาท)                                                              11,500.-                                     16,800.-                                                  14,200.-
	ราคา(บาท)                                                              13,000.-                                          19,000.-                                               16,800.-



	D-8
	SURGE PROTECTION
	TYPE 2
	SLP-275


	D-9
	SURGE PROTECTION
	TYPE 2
	SLP-275


	D-10
	SURGE PROTECTION
	TYPE 3
	DA-275


	D-11
	SURGE PROTECTION
	PHOTOVOLTAIC SYSTEMS
	SLP-PV Series


	D-12
	SURGE PROTECTION
	PHOTOVOLTAIC SYSTEMS
	FLP-PV Series
	A04201
	FLP-PV 1000 /Y
	A04201
	1050 VDC
	1000 VDC
	125  A DC
	125 A DC
	ราคา(บาท)
	19,000.-
	8,100.-
	28,500.-
	ราคา(บาท)
	4,500.-
	4,600.-




	D-13
	SURGE PROTECTION
	IMPEDANCE
	RTO Series


	D-14
	D-15
	SURGE PROTECTION
	PHOTOVOLTAIC SYSTEMS
	BDG-006
	C2 total discharge current (8/20 µs) cores-PE  [I      ]
	C3 nominal discharge current (10/1000 µs) core-PE  [I   ]
	C3 nominal discharge current (10/1000 µs) core-core [I   ]
	ราคา(บาท)
	8,150.-



	D-16
	SURGE PROTECTION
	COMMUNICATION STSTEM
	BDG-24-V/1-ER1


	D-17
	D-18
	D-19
	NOTE
	SURGE PROTECTION

	Surge Protection Devices (SPD)
	DC SURGE PROTECTIVE  CLASS I+II BRPV3-1000T1
	DC SURGE PROTECTIVE  CLASS II BRPV3-1000
	E-1
	SURGE PROTECTION
	TYPE 1 + TYPE 2
	Type 1+2 Surge Arrester


	BR-50GR  4P
	BR-50GR  3P
	B8147
	230/400V(50/60Hz)
	275V (50/60Hz)
	B8137

	14,500.-
	12,000.-
	ราคา(บาท)

	E-2
	SURGE PROTECTION
	TYPE 1 + TYPE 2 + TYPE 3
	Type 1+2+3 Surge Arrester


	BR-25M  4P
	BR-25M  3P
	B8143
	B8133
	E-3
	SURGE PROTECTION
	TYPE 1 + TYPE 2
	Type 1+2 Surge Arrester


	BR-12.5M  4P
	BR-12.5M  3P
	B8413
	B8313
	E-4
	SURGE PROTECTION
	TYPE 1 + TYPE 2
	BRPV3-1000T1


	E-5
	SURGE PROTECTION
	TYPE 1 + TYPE 2
	BRPV3-1000


	E-6
	AUTOMATIC TRANSFER & SYNCH INDEX

	Automatic Transfer Switch and Syncronization Devices
	F-1
	AUTOMATIC TRANSFER & SYNCH INDEX


	DKG-329
	DKG-329
	DKG-329
	DKG-329

	DKG-329
	ราคา(บาท)
	33,500.-

	F-2
	DIGITAL TEMPEARURE CONTROL INDEX


	Temperature Control
	FSTSM/M1
	ON/OFF Temp Control
	P/PD/ON/OFF Temp Control
	Sticker Temp Sensor
	Option
	G-1
	ON/OFF TEMPERATURE
	CONTROLLER


	F4 Series
	F4C-T-R-N-N-A      :   2,950.-
	G-2

	F4 Series
	G-3
	P , PD , ON/OFF TEMPERATURE
	CONTROLLER


	VD Series
	G-4

	VD Series
	G-5
	TEMPERATURE SENSOR
	ราคา (บาท)


	G-6
	CURRENT TRANSFORMERS

	Current Transformers
	H-1

	H-2
	SPLIT CORE CURRENT TRANSFORMERS
	ราคา (บาท)
	700 .-
	100-150A/0.333V
	ราคา (บาท)



	H-3
	SPLIT CORE CURRENT TRANSFORMERS
	KCT-24
	200A/0.333V



	H-4
	SPLIT CORE CURRENT TRANSFORMERS
	KCT-36
	300-400A/0.333V
	ราคา (บาท)
	ราคา (บาท)
	2,100.-                  2,150.-              2,200.-              2,200.-               2,250.-               2,300.-                  2,350.-                   2,400.-




	H-5
	SPLIT CORE CURRENT TRANSFORMERS

	H-6
	H-7
	SPLIT CORE CURRENT TRANSFORMERS
	400/5A                                                  2.5                            2,750.-
	800/5A                                                 3.75                          2,950.-
	1000/5A                                                   5                             3,000.-
	DP-812
	1000/5A                                               5                               3,800.-
	2000/5A                                               5                               4,500.-
	2500/5A                                                   15                       8,500.-
	3000/5A                                                   20                       8,500.-
	4000/5A                                                   20                       8,500.-
	DP-816


	H-8
	SOLID CORE CURRENT TRANSFORMERS
	50/5A                              5                           50/60                         290.-
	100/5A                          2.5                         50/60                         290.-


	H-9
	SOLID CORE CURRENT TRANSFORMERS
	MSQ-30
	100/5A                          2.5                         50/60                         290.-
	150/5A                          5                             50/60                         295.-
	200/5A                          2.5                            50/60                         300.-
	250/5A                          2.5                            50/60                         300.-
	300/5A                          2.5                            50/60                         300.-
	MSQ-40
	MSQ-60
	400/5A                          5                            50/60                         475.-
	500/5A                          5                            50/60                         475.-
	600/5A                          5                            50/60                         475.-
	MSQ-80
	800/5A                        7.5                            50/60                         740.-


	H-10
	SOLID CORE CURRENT TRANSFORMERS
	1000/5A                         10                           50/60                         780.-
	1250/5A                         10                           50/60                         840.-
	1500/5A                         10                           50/60                         890.-
	2000/5A                         20                           50/60                        1,300.-
	2500/5A                         20                           50/60                        1,700.-
	3000/5A                         20                           50/60                        1,850.-
	4000/5A                        15                           50/60                        2,500.-
	5000/5A                        15                           50/60                        2,950.-


	H-11
	H-12
	NOTE

