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PRODUCT SELECTION GUIDE TABLE

ES-32L DIN Rail ® (] LCD

ES-80L DIN Rail ® ® LCD

EPR-04S 96 x 96 e o
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EPM-07S 96 x 96 e o ©
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MPR-53S 96 x 96 e o © o

MPR-34S-11 72 x72 e o o o e e LCD

MPR-45S 96 x 96 e o o ® |CD

MPR-46 96 x 96 e o o o ® ® LCD

MPR-46S-L 96 x 96 e o o o ) ® © o o o o LCD

e Standard e Optional
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DIGITAL ENERGY COUNTER
w3 astiuA g sl viiand ana

®
ES-Series ?ﬂE

Energy Counter i:u ES-32L was ES-80L Jugunsalidudr kwh dwsunisiausananisldngeau
Tnfuuy Single Phase 220 - 230 VAC (L-N)  fidgnunsanaunugunsalinAmasauuuuiinldegiauiudsedns
AwdreANisInsILAzIsiugT AusAsgIuaInainalangaufu @9 ES-32L (Maximum Load Current at 32A.)
Wwaz ES-80L (Maximum Load Current at 80A.) l¢§un1seenuuuuanlsifvuaidnnseiinga azaandenisnese
uazRanssnianieludigunsalfsusznauludrsauanansafitaunediu Pulse Output dwiiudsdaayiauen
Na9UlHRT (Import-kwh) 8ndne

Technical Features ES-32LS ES-32L

Single Phase kWh Counter

Accuracy Class Class 1.0
ES-32L/LS ES-80L Operation Voltage 230 VAC , 50/60 Hz
Tolerance -20% to + 15%
@ Operating Current 0.02-32A. 0.08 - 80 A.
“ @ “ Nominal Current In=5A.,Imax=32 A In=40A.,Imax=80 A
' / H Min. Rated Current 20 mA.
Ig& I : Frequency Range 50-60 Hz, +10%
GVTES I
| Display LCD 6 + 1 digit = 999,999.9 kWh
Pulse Output - 1,000 Imp. / kWh
Pulse Time - Ti=20 ms.
Communication RS-485 -
Installation Rail Mount (DIN EN 50022)
Power Consumption <2VA
Operating Temperature 20 to +65%C
EMC
Surge Voltage Test 4kV 1.2/50 ps (IEC 1000-4-5)
Maximum Burst Test 4 kV (IEC 1000-44)
New 80A Cable Section 4.0 SQUM.
A Standard EN 62052-11 , EN 62053-21
— Certificates MID measurement certificates -
KEMQ I -~N-et c E @ IEC 31A1(UN) 5,350.- 3,325.- 5,625.-

v [

A1IaNAsUINAY (Energy Measurement)

Power Quality and Energy

i

| Import Active Energy (kWh)

HeAduiew (Special Feature)

Intranet/VPN
| Energy Pulse Output (ES-32L/80L) Watt-Hour Meter Concentrator

ETHERNET CONVERTER
RS-485 RS-485
B RS-485 Communication (ES-32LS) T T yAGMdI T T
o — | = ‘ - -
I ﬁ 1 e "~ — 1
Ethernet - -

L

Internet/
GSM Network

—_—

[i_u.

Ambient Condifons | R

epcaz  EPROSS e i ES-32LS

Booth in Trade Fairs

Ambient Temperature 20°C to+ 65°C
Ambient Humidity 90 % Dimension Most Application for
Overvoltage Category 1} B Factories
Type Indoor <« 18 B shopping Malls
50 ;
. «> ©
Degree of Protection 1P-51 | B Airports
<45 » | Railway Stations
Connection Terminal With Screws A . @ B siones
o0 | Building Complexes
A y B Hotels
B 2 W Apartments
o o ) v B Hospitals
MID certificate, which is accepted as the measuring i B sthools
standard in European countries. f 00 B Holiday Villages
Y B Marinas
|
|

Note: Should not be used for billing purposes.

etc



ENERGY NETWORK ANALYZER . o
n3aeiauaziasiziangsaulnii EPR-04 Series WTE

EPR-04 Series \fugunsaiinsmdsnulniuuuaineafismnsousnsdnisindeimauas wasauieanums
I8luniiaeifsrruduiuiiasmasauluihiidanusidusonsinseidundsauluiin Wy Coso , watt,
Var , VA, Import kWh ,Export kWh ,Inductive kVArh ,Capacitive kVArh , Max/Min Demand Judu 5m7|'$\1
EPR-04 Series Wujuiiiisnangauteniusiidenludae aunmnisiadmdsaulnia wazanuwiudigedsaunsa

naununsly Import kWh meter suiinUszinnanuguliegndiussdnsain

nuewn : AUl kwh , kVArh , Max/Min Demand ﬁgnﬁuﬁﬂﬂu Power Meter azgansagudilniau

EPR-04 EPR-04S

Demand
Demand
KD I RER
isoeianaziiaszdnaseulnii 1rsasinnazitasnzdnaseulniag
FUNINTFIU Pluse Output Wisuvianasadeansaynsy

RS-485 (MODBUS RTU)

1319 (Electrical Measurement) MAC Energy Management Software

Phase Cos @ Power Quality and Energy

3 Phase Cos¢
Active Power (P)
Reactive Power (Q)
Apparent Power (S) Intemet/

Intranet/\VPN
Total Active Power (2P) ‘
ETHERNET CONVERTER

Total Reactive Power (2Q)
: L

Total Apparent Power (ZS)
Ethernet

3.
e

(3

17ana99UlWAY (Energy Measurement)

o)

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

B Reactive Energy-Ind (KVArh) EPR OIS EPR S

A1AURBIN15elNRAY (Demand Measurement)

M Peak Demand
B Max / Min Values

intemet/
intranet/VPN

Heftuiiay (Special Feature)
(Energy Management Software)
B Dpual Energy Meter (for Mains & Generator)

B g Different Energy Calculation Methods
M 2 Digital Input GSM Network

4G Module

EPR-04S EPR-04S



®
EPR-04 Series EWTE

#
SPECIFICATIONS
Functions
RS-485 Communication
Energy Pulse Output
Digital Input

Demand Values

Max - Min Values

Password Protection

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)

10-200 kV, 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

<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

Mechanical Parameters

Equipment Protection Double Insulation ( IEI Measurement Category Il
Ambient Operating Temperature 5%, +55°%C

Degree of Protection IP40 (front panel)

Panel Cut Out (mm.) 91x91 91x91
Dimensions (mm.) 96x96 96x96
mmg’msaa%’u EN 610004-5 , EN 61000-4-4 , EN 610004-2 , EN 61000-4-11 , EN 60529
3101 7,700.- 9,150.-
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ENERGY NETWORK ANALYZER con07 Seres
1M3a9IALazAAT1ZAINA saulHHA

EPM-07 Series Uugunsaldmsunisianazinsnzinisldnasauluin lngauisadadimisdmasange
malniragneasuaty wananlldadl Software dwsuduiindayanisldndenulni inatundnsizinisld
wasulniuazluuuamelumsuiuuss

EPM-07 EPM-07S

Digital
Input

Max.
Demand

EVMA] 2O Trer EMA] 2O Toar ~
KEUR E::Net C€E @ [ KEYR _Ij-;-fNet_C € & [
ndasnuaziinszindsaulnin Ln%aa"i’ﬂLtaﬁmsw;ﬁwﬁwju‘lwﬂqﬁ

3UN1A3g1Ud Pluse Output Pluse Output niauvianasnfaasoynsy
RS-485 (MODBUS RTU)

ArdanelnAa (Electrical Measurement)

Phase-Neutral Voltages (V L-N) Power Quality and Energy
Phase-Phase Voltages (V L-L)
Phase Currents (1)

Neutral Current (In)
Power Factor (P.F)

Frequency (HZ) (Energy Management Software)
Active Power (P)

Reactive Power (Q)

Intemet/
Intranet/\VVPN

Apparent Power (S)

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

Ethernet

EPM-078 EPM-07S
#32 #1

AIaNaeUlnAY (Energy Measurement) Qﬂnsaiﬁia‘iquﬁ'mauﬁqmai‘

B mport Active Energy (kWh) @ Energy Management Software : %Wﬁu’ﬁﬁw%’uﬁ'ﬂfmz%Lﬂsﬂsﬁﬂ"]msﬂﬁmai‘
B Export Active Energy (kWh) deqlasaunsauszandldanldgegatia 247 fimes

M Reactive Energy-Cap (KVArh)
M Reactive Energy-Ind (KVArh)

A1MUABIN15NNRAY (Demand Measurement)

B peak Demand
B Max / Min Values

HeftufiAw (Special Feature)

B Dual Energy Meter (for Mains & Generator)
B 6 Different Energy Calculation Methods
M 2 Digital Input




EN ERGY NETWORK ANALYZER
LASBIIALAZILATIZTUAINE 991U TR

SPECIFICATIONS
Functions
RS-485 Communication

<]
EPM-07 Series W.IE

Energy Pulse Output

Demand Values

Max - Min Values

Password Protection

Dual Energy Meter

Electrical Parameters

Operating Range *110VAC/230 VAC +10% or 45 - 265 VAC/VDC ; 45 - 65 Hz
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) 10 -200 kV , 1 - 4,000 (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
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

Mechanical Parameters

Equipment Protection Double Insulation ( IE‘ ), Measurement Category IlI
Ambient Operating Temperature 5°C, +55°C

Degree of Protection IP40 (front panel)

Panel Cut Out (mm.) 91x91 91x91
Dimensions (mm.) 96x96 96x96
mmg’msm%’u EN 61000-6-2 , EN 6100064 , EN 60529

3101

9,950.- 15,200.-
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EI:.!EF},GY I:IETVY(.)R.,K FNALYZIEl MPR-34 Series
LASBIALAZIATIZIAINA 19U

MPR-34 Series ugunsaliauasinszindsauluiiniiauysaluvy dreniseenuuuliiidnwasiiasy
wiouvauansua LCD vualugifivaslunsuanmaiinanudaiou deanunsausasarwiainodang 4 maluih
AaoAIuNSiAA1 Harmonics fiAnduluszuudniisdsiinasndoansdoyaaunsy RS-485 (MODBUS-RTU)
dwunsiieusiafuneufiamesldandae

MPR-34 Series

&

Modbus
Kan Il Phase-Neutral Voltages (VL-N)
cf&‘t'.?f.t B Phase-Phase Voltages (VL-L)
B Phase Currents (1)
Harmonics B Total Current (Z1)
B Neutral Current (In)
m B Power Factor (P.F)
Max. M Cos ¢
Pemand B Frequency (Hz)
B Active Power (P)
MPR-34 Series (72x72) - i:g::;vni soner g))
—_ | -
KEDR] <> Tomet C€ @ 8 ] iy,
wa B Total Active Power (ZP)
ﬂ]mﬂQJUﬁ (PrOdUCt Feature) M Total Reactive Power (2Q)
® wun 72 x 72 mm. B Total Apparent Power (=S)
¢ wﬁwauﬂz/w:&wmwu Lo AIANAIUINAN (Energy Measurement)
® @w1sainA THD dwsuuseauluidn (%THD V) ]
@ & w1509nA1 THD dwsunszudlndn (% THD 1) : :En:(pzr:tif::\:/: E::rrgy ((kkvv\\,/:))
® iiwasndeastayasynsu RS-485 (MODBUS-RTU) - Re:\ctive Energy-Ci);J (KVATh)
® @u1saLEneAT Demand, Max wag Min g B Reactive Energy-Ind (KVATh)
® Awsdimesiay Demand azdsaaiulilauslingu

M Total Harmonic Distortion for Current

o
Power Quality and Energy
M Total Harmonic Distortion for Voltage

Users-Specific System Architecture
(% THD V)

- ’ A1AUABINIINIWAY (Demand Measurement)

SERVER

M Peak Demand

B Max / Min Values
HeAduiivae (Special Feature)

(Energy Management Software)

A /

Internet

M Small Size 72 x 72 mm
M Energy Pulse Output
VPN GSM Network M Digital Inputx1 (MPR-34/34S-11-)

B Digital Inputx2 (MPR-34/34S-20-)

ETHERNET CONVERTER RS 485 to USB

:\\\\\

4G Module y 4G Module

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

Energy Analyzer Enerhgn;'}\ﬁ)élymr Energy Analyzer Energy Analyzer

_l:\\
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MPR-34-11

SPECIFICATIONS
Measurements

VOLTAGE
Measurement Range

10-300 VAC (L-N), 10 - 500 VAC (L-L)

Measurement Range with VT 10 - 200 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/ 5A
Minimum Current 5mA
Measurement Range 50mA - 5.5A
Measurement with CT 50mA - 10,000A
Burden (Input Load) <1VA
Overload Current 121n

POWER/ENERGY
Active Power Accuracy

0.5% + 1 digit

Reactive Power Accuracy

1(s)% + 1 digit

Active Energy Accuracy Class 1
Reactive Energy Accuracy Class 2
Active Power Range 0-215 MW
Reactive Power Range 0-215 MVAr
Apparent Power Range 0-215 MVA

Active Power Indicating Range

9,999,999.9 kWhr

Reactive Power Indicating Range

Supply

9,999,999.9 kVArh

Operating Voltage

185 - 315VAC ; 45 - 65 Hz

Network Type

Communication
Communication

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

- RS-485

Baud Rate - 1200 - 115000 bps
0, D

Digital Input Pulse Width 120/500 ms

Digital Input Operating Voltage 12 - 48 VAC/DC

Switching Current Max. 50mA

Switching Voltage Max. 30 VDC

Pulse Width

20 - 500 ms (Adjustable)

Mechanical Parameters

Equipment Protection

Double Insulation ( IEI ) , Measurement Category Ill

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

Degree of Protection IP40 (front panel)

Panel Cut Out (mm.) 68 x 68mm.

Dimensions 72 x72mm.

Nﬂﬂii’lﬂiﬂ\?%"u IEC 61326-1, IEC 61010, IEC 62053 , IEC 61557-12
31A1 9,900.- 14,500.-




ENERGY NETWORK ANALYZER . o
A3 eianazdnszianaseulnia MPR-53 Series WE

MPR-53 Series \Jugunsaldmiumsiauas Jinszdnmsldndsnulnin Tneaunsaiadinisiiwaseang
mslwiiannnd 50 wisifimessausidriameduamuaiwlnin uenandiéed software dmsutiufindoya
nsldndsaluin Wethandieszinsldndenulniuasduuuamslunsufuusutlunsldmdenulnia
waann1sldndsnulwidaly

MPR-53 /| MPR-53S

KEUR 1zNet C € @ [E8

Y a ¢ w
n3adauazdiaszinasaulnii
JuNMsgIusl Pulse Output

A1 3an19lWRAA (Electrical Measurement)
Phase-Neutral Voltages (V L-N)

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

Total Current ( 21)

Neutral Current (In)

Power Factor (P.F)

Cos o

Frequency (Hz)

Active Power (P)

Reactive Power (Q)

Intermet/
Intranet/VPN

ETHERNET CONVERTER

Apparent Power (S)
Average V L-N

Average V L-L

Total Active Power (2P)

#32
Total Reactive Power (£Q)

Total Apparent Power (%S)

Ethernet

MPR-53S MPR-538 MPR-34
#20

Net € @ 2

aunsaldasaufiuaaunanas
@ Energy Management Software : gandwasamsudanazdiaszianismimes

ArIanasUlain (Energy Measurement)

M Import Active Energy (kWh) 199 Tneaunsauszgndldenldgegaia 247 finas
| i o o ;
Export Active Energy (kWh) ® huuasdynias RS-485 (u RS-232 (Converter 485/232) fu
B Reactive Energy-Cap (KVArh)
RS-232/485i

B Reactive Energy-Ind (KVArh)

Ardannn nlnili (Quality Measurement) HeAdufivay (Special Feature) Modbus  Harmonios

M Total Harmonic Distortion for Current B Dual Energy Meter (for Mains & Generator) @
Pulse Aarm
(% THD 1) M 6 Different Energy Calculation Methods Output  Contact
B Total Harmonic Distortion for Voltage M 2 Digital Input
(% THD V) B 2 Alarm Contact Dgtdl  Pulse
. o - Input Counter
A1A1UABIN15919M0WH7 (Demand Measuremen B Digital Hour Counter
B pulse Counter
B peak Demand Max.

M Max / Min Values



ENERGY NETWORK ANALYZER

= o/ a L) [
1A389IALAZIATIZRAINAIIUTNTN

(C]
MPR-53 Series E/ﬂ'[ES

SPECIFICATIONS
RS-485 Communication ()
Energy Pulse Output ° ()
Digital Input ) (]
Demand Values ) {
Max - Min Values () (]
Password Protection [ °
Dual Energy Meter [ °
Electrical Parameters
Operating Range *110VAC/230 VAC +10%o0r 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 (Iﬁ) , Measurement Category |lI
Ambient Operating Temperature 5%, +55 ¢
Degree of Protection IP40 (front panel)
Panel Cut Out (mm.) 91x91 91x91
Dimensions (mm.) 96x96 96x96
u’mig'miae%"u EN 61000-6-2 , EN 6100064 , EN 60529
31A1 13,300.- 17,900.-




ENERGY NETWORK ANALYZER MPR-4x Seri -
309 TARAZIATIZRAINE I UINRN -aX oeries WE

MPR-4X Series \Jugunsaiinuazinszinasuluiifiauysaluuy drenisesnuuulifidnuasiiassa

wiauvauanINa LCD vuntugifigielunisuaninadinudaiay 9a1u1sauanda1nnsfitnasnis qnialnia
A8AAIUN1TIAA1 Harmonics MAnduluszuuBnnsdslinaindoaistoyaaynsu RS-485 (MODBUS-RTU) dusu
n1sWausanuaauimaslaanse

MPR-4X Series

D®

Modbus Harmonics

|

Pulse Alarm
Output Contact

Memory Analogue

Output

Max.
Demand

ANIAN19INA (Electrical Measurement)

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

Total Current (2I)

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 (XS)

A1 IanasaulnAn (Energy Measurement)

MPR-4X Series (96x96)

KEvE] <> et € @ [

I/O Modules (Optional)

MPR-4X series network analizers can be customized for various applications
with 1/0 modules.

@ Digital Input @ Analog OutmA q

@ Digital Output @® Analog OutV W Import ACtI_Ve Energy (kWh)
@® Analog In mAV @® OutputRelay W Export Active Energy (kWh)
@ Pulse Output M Reactive Energy-Cap (KVArh)

M Reactive Energy-Ind (KVArh)

A1IaAanWlNA (Quality Measurement)

Digital Output Module (2DO) 5-24 VDC MM 102 5,700 X X X

Digital Input Module (2DI) 5-24 VDC MM120 | 5,700 = -I;?t?I_IHHDaTnon'C Distortion for Current

Digital /O Module (2D-2DO) 5-24 VDC MM 122 7,400 (% )

Digital I/O Module (4DI-4DO) 5-24 vDC MM 144 9,300 B Total Harmonic Distortion for Voltage

Relay Output Module (2 Relays) | 5A/250 VAC;NO MM 002 6,400 (% THD V)

Analog Output Module (2 AO) (0/2-10V);(0/4-20mA) MM 202 11,300 B Partial Harmonic Distortion for Current
51 th

Users- pecific System Architecture
M Partial Harmonic Distortion for Voltage

51 th

AnA2ufaIn1sslnia (Demand Measurement)

B Peak Demand
B Max / Min Values

Heftuivae (Special Feature)

B 8 MB Internal Memory
B \/oltage Unbalance
B Operation Hour Meter
B Alarm & Event Log

(Energy Management Software)

Internet
Internet

VPN GSM Network

4G Module y

MPR-3X MPR-4X MPR-3X MPR-4X
Energy Analyzer Energy Analyzer Energy Analyzer Energy Analyzer

RS 485 to USB

N\

gt

ETHERNET CONVERTER

4G Module




(C]
MPR-4x series EV TES

| MPR45 | MPR455 | MPR-455-L

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/ 5A

Minimum Current

5 mA

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 (1S) 10 xIn

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
ower Q
Partial Harmonic Distortion V&I

45 - 65 Hz

Voltage & Current Unbalance

Supply
Operating Voltage

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 - 50MVArh/pulse)

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

Maximum Voltage
Internal Memo
Internal Memory Size

Communication
Communication

*Max. 30 VDC

RS-485

RS-485

Baud Rate

Mechanical Parameters

Equipment Protection

2400 - 115000 bps 2400 - 115000 bps

Double Insulation ( @ ) , Measurement Category Il

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

Degree of Protection IP-51 (front panel)

Panel Cut Out (mm.) 91x91Tmm.

Dimensions 96x96mm

mm@;ﬂusaﬁu EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4, EN 62053, EN 60068, EN 61010
31A1 11,800.- 16,600.- | 14,000.-

%* Provided with digital output | / O modules



(C]
MPR-4x series E/V TES

MPR-46 MPR- 46S MPR-46S-L MPR-47S

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/ 5A

Minimum Current

5 mA

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 (1S) 10 xIn

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 Q
Partial Harmonic Distortion V&I

45 - 65 Hz

THD -V, THD -1 1-51st

Voltage & Current Unbalance

- | V&I Unbalance

Supply
Operating Voltage

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 - 50MVArh/pulse)

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

Maximum Voltage

Internal Memo
Internal Memory Size

Communication
Communication

*Max. 30 VDC

RS-485

RS-485 RS-485

Baud Rate

Mechanical Parameters

Equipment Protection

- 2400 - 115000 bps 2400 - 115000 bps 2400 - 115000 bps

Double Insulation ( @ ) , Measurement Category Il

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

Degree of Protection IP-51 (front panel)

Panel Cut Out (mm.) 91x91Tmm.

Dimensions 96x96mm

mmgﬂusaﬁ'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
3101 13,800.- | 19,500.- | 17,500.- | 24,500.-

* Provided with digital output | / O modules



RS-422/485 to CONVERTER
gunsalulasdeysyras RS-485 tUu USB

CONVERTER RS-422/485i USB
L‘Uuaﬂnsmu:LIaaammmmsaamwaua‘lmmu RS 422/485 awaﬁaammm a4 \§u/2 Lau )1‘1Jamsﬁammuu

RS 232 uaz USB mmumaan“lwe'm Lwa‘lummmsuawama‘lé‘ﬂuiuaﬂna (1.2 km)anmmma‘lmml,wu Multidrop
a'mwmiaammmwawaﬂ‘m

v a
) AUAUUANIUNAUA
Production o 9 .. . .
\‘ Itl’l\ ® 5u RS 422/485i USB dwsundasdyeyrauann USB (Virsual COM port) 1u RS 422/485
A o msiudsdayauuu RS 485 awnsaimunafianienisiudstoyaldlnesnlulinlaglidos

Design for Quali
2 2 hammﬁmmi.lﬂm"mm RTS

L] mﬁ‘uawaumm‘u RS 422 mmintaaniﬂLmumiﬁaa'ﬁﬁuaua‘lmm Full duplex tag

Half duplex )
o sasfuanuiEalumsiearsdeyageds 115 kbps
® i LED wdnsaaun1saisudedoya
o aunsaralduldnauuu Point to Point wazuuy Multidrop
® gFunsanasuAuLUY Multidrop I8 32 62
o ausalianedyyrandousieldgegai 1,200 was
o Tdfuuvasaalvnszuanss 9-30 VDC
® |Isolation vatage 3,000 VDC
o wesivadwiudeaeluvdananld
Serial Cable Adapter 9 - 30 VDC
| Specification | RS42M85UsB_ |

Operation Voltage 9-30 VDC

Variable Baud Rate 115,000 bps (max)

PC Connection USB Port

Isolation Voltage 3000 VDC

3711 3,950.-

RPT-422/485i Isolation Repeater
gunsalvenedyayins ( Repeater) wuulaluiadu dwsussuuda RS422 uag RS485 WiNatuszaznan1sdeansdoya
uaz Transceiver ¥89szUUaanLUUlAIMBsITAa%SUNSHRENSLUU RS422 1az RS485 wenaanannuag1etaau

ioanuazandanislFau T 3
AuENUANINMALA
‘\\I{ I ® punsaldmSurenedynyiuszuuta RS422 (Full duplex) wazssuuyd
Design for Quality Rs485 ( Half duplex )

® fhsestmuaiiamanisiesnsdeyalaesalulfi uazaunsadesns
Foyaldisaasiian

o aunsavedyraniiaiiuszasmalilnatudn 1.2 km.
(Bumwm 1.2 km. uag 1wmdn 1.2 km. )

o sasifuanuilumsieaistoyagedia 115 kbps
® sanuuuasTiiuendyqrumdluiiszuitdunnuazdimm

Isolation voltage 3,000 VDC

® i LED uansdnun1saisudedoya
o awnsaseldauldniuuu Point to Point ( RS422/485 )
#39UUU Multidrop (RS 485 ) 'I¢t 32 @7

® T¥nuunasanelvnseuanse 9-30 VDC
wesitadmiudeaeduvinnanld

RPT422/485i

Adapter 9 - 30 VDC

Operation Voltage 9-30 VDC

Variable Baud Rate 115,000 bps (max)

Isolation Voltage 3000 VDC
37101 3,950.-




ETHERNET MODBUS GATEWAY -

gunsnlulasdayeyroe RS-485 Biuszuu LAN STE-102 WE
Ethernet to RS-485 Converter Dual Channel

Feature : STE-102

Tugaudasdeysyraamasn Ethernet Wuwasndoansoynsu RS-485 91uau 2 was vildaunsadeansiugunsal
fn9q NUE RS-485 Whiiuszuu LAN (Ethernet) fiflagludniinauldegneineasdaenis USunsan (Configuration
Setting) KURLN Webpage

5

Converter Type Ethernet to RS-485

RS-485 Connection | 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

3171 STE-102 12,500.-

R

Users- specific System Architecture

Ethernet to RS-485 Dual Channel

STE-102

SERVER

@ oo

STE-102 STE-102 : b STE-102 b STE-102
Ethemet Modbus Ethemet Modbus 41 Ethernet Modbus f ' Ethemet Modbus
Gateway Gateway . Gateway i Gateway
(IP2x00.xxx.x.01) (IP2x00x.xxx.x.02) AT (IP:x00c000x.03) . (IP:xxx.xxx.x.04)
o 0 o e (1]

RS-485 RS-485

[
QOO0

= !
e
MPR- 4X Series  MPR-4X Series  MPR- 4X Series . i i
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



MINI USB to RS-485 CONVERTER

aUnsalulasdyeyras RS-485 H1uwasn USB MINI-USB

<
Mini USB to RS-485

ugunsalilfivdsudyaralunisiudedayauuy RS 232

WJuuuu RS 485 (dfanedunn 2 1) ielfanansadu Production by

dedoyalfifuszosmaiilnaBedy (1.2km) wazéeanunsade \\I{'I‘

T¥amuuu Multidrop 16 Tunseisiesnissu-dedayauuy éesi gn for Quality N

REAEIN Mini USB to RS-485

Category Description
Operation Voltage 5V from USB Power
Variable Baud Rate 115,000 bps (max)
PC Connection USB Port

Connection Device 1 Device

3717 Mini USB 1,950.-

Users- Specific System Architecture

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

A-17



ENERGY DATA LOGGER

aunsalUudindayanaseuluii MINI-USB

EL-300/300E : Energy Data Logger

f v =& v ' o P P2 o v a g o '
aunsalvuiintouam Wass1ulnA (Energy Data Logger) @18n15 dod1sdaua AudinasInaInasuluiliniu
R Y ° Lo & v o W = aVY PR ¥ W é
Rs 485, Modbus RTU gnunsavinaiulalagli nludeataudaiuiaiaspaunimes 8nne Tdwaseua andgymn
nsianTasnRuNnasiatulindeyanasnaiian

Production by

TN}

EL-300/300E
Energy Data Logger

Configuration - o =
Software 1 : "
Communication Link RS-485 , Modbus RTU RS-485 , Modbus RTU
Maximum Devices 10 | 32 10 | 32
Record Memory 16 GB
Total Record Real Time Clock
Record Time (Min) 15 min
RS-232 Port o =
Ethernet Port - [ J
Power Supply 12-24 VDC
Installation Panel Mount
Enclosure Steel Enclosure
51A1 20,500.- | 25,500.- | 22,500.- | 27,500.-

Users- specific System Architecture

0 2o

RS-485 , Modbus RTU
9600 bps, Non parity, 8 bitdata, 1 Stop bit

Confi.guration via

Software CENTER Application :
SERVER
Energy Data Logger
@ Energy & Parameters Data Logger
@ Business Branch Monitoring
@ Calculate Energy Cost/Branch
Meter-1 / ) @® Monitoring Energy Consumption
' Q‘l ® etc
EL-300
Energy Data Logger
Meter-1 Branch-1 Meter-1 Meter-1 Meter-2 Meter-3 Meter-10 (Max)
. ® . (2] '_'_..
EL-300 EL-300 EL-300
Energy Data Logger Energy Data Logger Energy Data Logger
Branch-2 Branch-3 Branch-4



ENERGY MANAGEMENT SOFTWARE MRT Soft

®
TUSHNTUIALAZALATIZUAINA 991U LA Professional WE

MRT Soft Professional : Energy Management Software

MRT Soft Professional iulusunsuiigaglvgldlnihamnsauimsuaznausunsidininldednsdiussansaw
TUsuN5121INT5AIUIUAT DEMAND wuu REAL TIME w3aunaussunain1san1 DEMAND a@29utinnauasy 15 w1i

ARl

B Software for Power Meter : EPR-04 Series, B @1u19ausnd Load Factor Report
EPM-07 SeriesMPR-53 Series, MPR-525-10, B d@0150Lda9 Energy & Demand Reporter
MPR-60S Series, MPR-63 Series , RG3-12CS etc. ~ ® mmmﬁwaﬂdﬂyﬂj EXCEL FILE .
L. B aansaagunsliwdenusioiuvas Load 1d
m gnunsaldnuiauiu Power Meter B d@wseviinisAnse Load tanlunu
AaLG 1 - 247 meter b q'l8 (DIO-Series)
o . emand A -Series.
dunsaauanAliiuuy Normal, TOD, TOU v
- B awnsauszendldausiuiuszuy SCADA

B #1u15auaa9 Demand Monitoring wWuU Real Time i we
B dunsauansuansAmennsaldvsu Demand duqld

B d@113ai6das Analog Monitoring Meter m ETC.

Energy Consumption

T [ — e
| 4 [ =
| _.-.h..sl PR e :: Minimum System Requirement ::
- e o -
P %ﬁ % = é ST é_"‘ o = = ® Windows XP/Seven operation system
"'-:t-* i el - =::=:'] @® CPU 2.4 Ghz. (Core 2 Recommended)
® RAM1GB
® 500 GB HDD
@® CD/DVD-ROM drive
USB Hardlock Price : (5,500.-) Remark : @® RS-232 Serial Port
USB Hardlock Apply for In case start MRT Soft Professional without ® USB20interface
- Open Time Lock in MRT Soft Professional USB Hardlock. The program'll be shutdown PC Spec Depend on Quantity of Power Meter
- Define License & Update License within 2 hrs.

- Define Point of Output Control

etc. J 1BXLPE)

AR
60A

5
i
T ‘E i

— d Single Line Diagram

TRK1
CUTTING

WAREHOUSE LIGHT
INGERSOL COVP2. KCP.4
TESTING
INGERSOL COMP 1.KOP2
INGERSOL COMP 3.KOP3
V.R BUS BARRFK-1
GallOKOVP-5

CHLLER-2

§
g

EXTENSION

WATER PUIMP



ENTES

MAC Energy Software fa wandwas iinaiinungglunisianiswassuvasviny Tidiussansnmuing sy

5995UNINAINUINNT WATIIUUN waztAa YiNuaIu15a Monitor N5 lnasulaadne Realtime

G MNOTIFY AND ALARM TO
LINE APPLICATION

——
L] mmu(

TIwERnlT
bl DA

B e anh s G

MAC Energy Software Jugudnanslunisiiousieiuiinassine wegua Realtime lidraztu Volt vasluiusdazina

Ampere Watt Kwh wisemslith sisen1sldufa vseusdnseiis Peak Demand vadlinluusazdasnan wioldlu
n1sdnasInsidndenuageiiuseansain
wihuansdayanisliaundsnuuuy Realtime sanuuuliiuansdoyarniidesnis Monitor Tnegfldaruanansaivuanisli
uanuadld vBaveusionisliay wazfiutiuansdayanislindanuuuy Realtime wuy Visualization vunaussnui
Y8y uazns1W Lilad1esian1s Monitor wazdtesianisdenisaniiunissisly
YanduI$895095UN159UIUL Event $2A517 Wie vawnenee Tnsanunsanununsiaiseviuae waziudnseuda
Wadwa Alddsudazsaudald Tnsganduas sunsnsendaudmiinslindenu WedsniftuRuangndild
Tudauvesseau wavldaaunsasensesunmsaunslindsany wenausines Waldguimsldldlunmsasesey
wazdasnzinislfaundeany TassinnsFeuliioy nsliwdsnuieutlagiu Auieunsuvih ieguualidunisldndesy
lullagliu Line Application ladnuniiunuinlunisdae desdunisineu gavdwisiseanwuulvisassunisudasiou
#i1u Line Application siiaviniswda Alarm Anednngy Line wialfnsiu Alarm LLasﬁ'ﬂﬁﬂuﬁ"ﬁn'ﬁaﬂumju Line
wen1sAduntsiidula samiEn



DIGITAL MULTI METER INDEX

Digital Multi Functional
EPM-04 Series

EPM-06 Series

EVM-35 (MV)

EPM-34 (MV)

Digital Volte Meter
EVM-3X Series
EVM-15

Digital Amp Meter
EPM-4X Series
EPM-14




ENTES fegumssuidneaiiines lagiin1side EPM-06CS-96

a aa a S ¥
LASHANNINDAULADIDDNUN °l1ﬂ°zmwmagﬂ L UU

NIUUAINDATLNBSHENAINITIN WiAzUTLNNYTD

. . = '
22 uluyU Multi-Function Meter @a.dun1557uan

nsiamslninlinneludufeny vitlignén

dnusaidenidaulungududussinnadneaiines

MODELS

s 518|888 <|a
ot < < < < < °Q ?
SPECIFICATIONS = |3z & | &z|3 &|& |2
Wi 1] i [} [} wi L i
Measuring Parameter

3-Phase Ammeter (l) ([ ] ([ ] ([ ] o (] (] [}

Neutral Current (In) (] [ ] [ J o [ ) (]

3-Phase Voltmeter (L-N , L-L) ® L] o (] ° [ °

Frequency (Hz) [ ) [} ® ) ° ®

Coso ) ) ()

Demand ) ) ° ® ® °

Dual Demand °

Max-Values ® ® [ [} [} ®

Min-Values ) (] ([ ] ) ) ([ ]

Output Contact () o (]

Under/Over Voltage Protection (] [ ] ®

Under/Over Current Protection [} ([ ] ®

Under/Over Frequency Protection [ ] [ ] (]

Phase Sequence Protection ® [ L]

RS-485 Communication ®

Connect CT __/5A () [} ® () ® ® ()

Connect CT _ /1A L

Run Hour Meter b

Total Hour Meter L]

Programmable Hysterisis () L]

Instant Tripping Feature [ ] ®

Programmable CT Primary Value L] ® [ ° ® ®

Programmable VT Ratio L ) ° ) ° ®

Programmable Demand Time ([ ] ([ ] () () (] (]

Demurrage Delay ° ®

Fault & Fault Recovery Delay [ ) (]

Latch Function ) ®

Operating Voltage 110 VAC,*/ 230 VAC £10% , 50/60 Hz (for EPM-34 , EVM-35 / 24-250 VAC/DC)

Network Type 3-Phase / 4 Wire (STAR)

Accuracy Class 1% =+ 1 digit , (for EPM-34 , EVM-35, 0.5% * 1 digit)

Voltage Transformer Ratio 1-2000

Current Transformer Ratio 1-2000 (5/5A - 10000/5A)




DIGITAL MULTI-FUNCTION METER
309 nRInataRtNS

®
EPM / EVM Series WTES

EPM-04-96

EPM-04h-96

Max Demand Continuous
Hourmeter
Resettable
Hourmeter
Max Demand
@ Kt ¢« D @ Kt Ce R
Measuring Parameter EPM-04 Measuring Parameter EPM-04h
Ammeter (I) ® Ammeter (1) ®
Neutral Current (In) ® Neutral Current (In) ®
Voltmeter (VL-N , VL-L) L] Voltmeter (VL-N, VL-L) L]
Frequency (Hz) L] Frequency (Hz) L]
Max Demand , Max/Min Values [ Max Demand , Max/Min Values [
Hour Meter (Continuous & Resettable) [ ]
Measuring Parameter _ Measuring Parameter
B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire
M Operating Voltage 1230 VAC +10% ; 50/60 Hz M Operating Voltage : 230 VAC +10% ; 50/60 Hz
M Accuracy :Class 1.0 M Accuracy :Class 1.0
M Current Transformer Ratio : 1 - 2000 (5/5A - 10000/5A) M Current Transformer Ratio : 1 - 2000 (5/5A - 10000/5A)
B Voltage Transformer Ratio :1- 2000 B Voltage Transformer Ratio :1- 2000

B Measurement Input

B Measurement Input

M Voltage :10-300 VAC (L-N) , 10 - 500 VAC (L-L) B Voltage :10-300 VAC (L-N) , 10 - 500 VAC (L-L)
M Current :50 mA - 5.5 A (Direct Connection) M Current : 50 mA - 5.5 A (Direct Connection)
M Frequency :45- 65 Hz H Frequency :45- 65 Hz
B Demand Time Setting : 1-60 minute (adjustable) B Demand Time Setting : 1-60 minute (adjustable)
B Degree of Protection : IP-40 M Degree of Protection : IP-40
B Dimension 196 x 96 mm. B Dimension 196 x 96 mm.
31A" 4,790.- 31A1 5,425.-

EPM-04C-96

EPM-06-96

Alarm

Contact Max Demand
Max Demand AmpSelectr
@ [Kew ce @ [KeH Ce
Measuring Parameter EPM-04C Measuring Parameter EPM-06
Ammeter (1) ® Ammeter (1) °
Neutral Current (In) o Neutral Current (In) ®
Voltmeter (VL-N , VL-L) o Voltmeter (VL-N, VL-L) e
Frequency (Hz) d Frequency (Hz) d
Max Demand , Max/Min Values d Power Factor (Cos §) ®
Output Contact forV , A, Hz ° Max Demand , Max/Min Values ®

Measuring Parameter Measuring Parameter

B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire
M Operating Voltage 1230 VAC +10% ; 50/60 Hz B Operating Voltage : 230 VAC +£10% ; 50/60 Hz

W Accuracy : Class 1.0 B Accuracy : Class 1.0

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

M Voltage Transformer Ratio :1-2000 B Voltage Transformer Ratio :1-2000

B Measurement Input

B Measurement Input

B Voltage :10-300 VAC (L-N) , 10 - 500 VAC (L-L) M Voltage :10-300 VAC (L-N) , 10 - 500 VAC (L-L)
M Current 150 mA - 5.5 A (Direct Connection) M Current 150 mA - 5.5 A (Direct Connection)
B Frequency :45-65Hz M Frequency :45-65Hz

B Demand Time Setting : 1-60 minute (adjustable) B Demand Time Setting : 1-60 minute (adjustable)

B Degree of Protection :IP-40 W Degree of Protection : IP-40

B QOutput Contact Rated 5A, 1250 VA B Dimension : 96 x 96 mm.

= Dimension 96 x 96 mm.

3901 | 6,500.- 31A1 6,250.-




®
D.I,.GIT,AJ: MUqI’_"I:!:FU‘I\ICTION METER EPM / EVM Series WTES
LATR9INAINDANAANLADS

EPM-06C-96 EPM-06CS-96
2 M@ N\
o, 2 ‘ v
ontmet : \.
Maxand W .'1. o "\ m‘
Max Demand - ) ~ ‘ ‘Ej
@ q3 & q3

Measuring Parameter EPM-06C EPM-06CS

Ammeter (1) Ammeter (1)

Neutral Current (In)
Voltmeter (VL-N , VL-L)

Neutral Current (In)
Voltmeter (VL-N , VL-L)
Frequency (Hz)

Power Factor ( Cos ¢)
Max Demand , Max/Min Values Max Demand , Max/Min Values
Output Contact for V , A , Hz Output Contact forV , A, Hz

° [ ]
° (]
° [ ]
° [ ]
° [ ]
° (]
° [ ]

Frequency (Hz)

Power Factor (Cos  ¢)

]
B Operating Voltage ZEDG +10% 50/60 Hz B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire
B Accuracy . : Class 1.0 B Operating Voltage : 230 VAC +10% ; 50/60 Hz
B Current Transformer Ratio : 1-2000 (5/5A - 10000/5A) M Accuracy : Class 1.0
: Voltage Transflormer Ratio :1-2000 B Current Transformer Ratio :1- 2000 (5/5A - 10000/5A)
Measurement Input B \/oltage Transformer Ratio :1- 2000
B Voltage :10-300 VAC (L=N) , 10 - 500 VAC (L-L) B Measurement Input
: IC:RJrrem : igmg\s- :Z-5A(D'fe°1 Connection) B \/oltage :10-300 VAC (L-N) , 10 - 500 VAC (L-L)
REREEg Savges) ) B Current 150 mA - 5.5 A (Direct Connection)
B Demand Time Setting : 1-60 minute (adjustable) B Frequency - 45- 65 Hz
B Degree of Protection - IP-40 M Demand Time Setti : 1-60 minute (adjustabl
| Qutput Qontac! Rated :5A, 1250 VA | | Deg:aeré oflg:temlorn‘g g |P-40mIn it
M Dimension : 96 x 96 mm. B Qutput Contact Rated :5A, 1250 VA
B ) :
5101 | 7,130.- Dimension : 96 x 96 mm.
3901 | 8,950.-

Max Demand
@ Ce MV Application @@ Ce MV Application
Measuring Parameter EVM-35 Measuring Parameter EPM-34
Voltmeter (VL-N , VL-L) ® Ammeter (l)

Dual Demand (1st, 2nd Demand)

Measuring Parameter Measuring Parameter

B Network Type : 3 Phase 4 Wire B Network Type : 3 Phase 4 Wire / 3 Phase 3 Wire
M Operating Voltage : 24 - 250 VAC/DC B Operating Voltage : 24 - 250 VAC/DC
B Accuracy : Class 0.5 B Accuracy : Class 0.5
M Current Transformer Ratio :NA M Current Support :CT__/5AandCT__/M1A
M Voltage Transformer Ratio :0.1- 4000 B Current Transformer Ratio : 1- 1000 (5/5A - 5000/5A or 1/1A - 1000/1A)
B Measurement Input M Voltage Transformer Ratio :NA

B Voltage 11V -400kV B Measurement Input

M Current :NA M Voltage :NA

B Frequency :45-65Hz M Current 250 mA - 5000A (_/5A) , 5 mA - 1000A (_/1A)
M Demand Time Setting :NA M Frequency :NA
M Degree of Protection 1 IP-54 M Demand Time Setting : 1-60 minute , 1-60 sec (adjustable)
M Dimension 196 x 96 mm. M Degree of Protection : IP-54

M Dimension : 96 x 96 mm.
Dual Demand : 1st Demand is in term of minute 2nd Demand is in term of seconds
1M1 6,590.- 1A 8,550.-




®
OIGITAL VOLTMETER emseies  EAVTES
Lﬂiﬂﬂ?ﬂﬂﬂﬂﬂﬁi’lﬁ‘lﬂ&lmai

Digital Voltmeter  Jugunsalinussaulnid eiiliiden 3 wuu e

> EVM-3/3S  : dadussaulninszuaaduiaifeauazanuma nanunsatuiinAusedulningegauazangald arndudin
o < o
azdenanulildluvazlnau

» EVM-15 - Sarusesulniinnssuaadumaieaianunsasiosinu Voltage Transformer (0 - 40kV) §agAaausiug
Tun1sda Class 0.5

» EVM-15 s InAuseauluinszuaadumaies wisunsnisiaandwadmiunsisaauussaulnina-guiuimun
4 1 s 1 a a a o
(Voltage Alarm) uazau1sa asaNsiaslanaud 0.0-99.9 Junil luvaeiiiia Alarm aunsadanglanae
A1SN5ENTUVDIRBUEAINARQE

Digital Voltmeter

EVM-15 EVM-3S

@ [EA ce @ [ Ce€ @ [Ken Ce
| Ew3 | EWM3C | EVWM15 | EVM3S |
Single Phase (1-phase) ° ° °
Three Phase (3-phase) L
Output Contact °
Electrical Parameters
Operating Voltage (Un) *230 VAC£10% 24-250VAC/DC *230 VAC #10%
50/60 Hz 4565 Hz 50/60 Hz
Network Type 1 Phase / 2 Wire 3 Phase / 4 Wire (Star)
Accuracy 1% +1Digit 0.5% *1Digit
Measurement Input
10 - 300VAC
10 - 600VAC (L-N or L-L) 1 -300VAC (L-N)
Voltage (L-NorLi) 10 - 500VAC
(L-L)
Measurement Range 10 -600VAC 0 - 40 kV (Medium Volt) 10 - 500VAC
Power Consumption <4VA
Output Contact 1NO, 5A, i
) 1250 VA i} -
Instantaneous Tripping o 1.5 x setpoint o -
Hysteresis - 4% x setpoint - -
Delay Time C 0.0 -99.9 Sec 0
Display Red LED
Equipment Protection Double Insulation (IEI ) » Measurement Category il
Ambient Operating Temperature -5°C, +55°C -5°C, +70°C -5°C, +55°C
Degree of Protection IP - 40 IP -54 IP - 40
fianang Jaqkifalv (Non-Frammable)
&I'mi’mim%"u IEC 610101, IEC 61000-6-2 , IEC 61000-6-4
awn [ e
Size 48 x 96 mm. 1,650.- 2,000.- - 2,200.-
Size 72 x 72 mm. 1,550.- 1,900.- - 2,000.-
Size 96 x 96 mm. 1,550.- 1,900.- 4,900.- 2,000.-




EPM Series

EWVTES

Digital Ammeters fiwasinanszualnaau (AC Current) wuuddnea dmsuiaAnssudliininafeuas
o ' = = 2 & o o
dnsatudindade Demand (15 wnil) Ta@sAndayatiazdsnanulilaluvaividu

Digital Ammeter

EPM-4D-48

@ [Kew Ce

Demand Function

EPM-
— g

.

@- [

14

ce

@

EPM-4P-96

Kt C €

| FPwaD | EPMA4 | EPM4C_ | EPMP

Current Transformer

Via Current Transformer

Output Contact

Pick-up Contact

Programmable Hysteresis

Under / Over Setpoints

Demurrage Delay

Automatic Start Function

Instant Tripping Function

Latch Function

Programmable Fault &Fault
Recovery Dela

Electrical Parameters

Operating Voltage (Un) *230 VAC +10% 24-250VAC/DC *230 VAC +10%
50/60 Hz 4565 Hz 50/60 Hz
Network Type 1 Phase / 2 Wire
Accuracy 1% +1Digit 0.5% *1Digit 1% +1Digit
Current Transformer Ratio (CT) 1-10,000/5A 1-5,000/5A 1-10,000/5A
1-5,000/1A

Measurement Input

Current 50 mA-5.5A(CT/5A) 50 mA - 5.5A (CT/5A) 50 mA-5.5A(CT/5A)
50 mA - 1.1A (CT/1A)

Measurement Ranges 50 mA - 10,000 A with CT 50 mA - 5,000 A with CT 50 mA - 10,000 A with CT
Power Consumption <4 VA
Output Contact - - 1NO, 5A, 1250 VA | 1NO, 5A, 1250 VA
Pick-up Contact - - - 1NO, 5A, 1.250 VA
Instantaneous Tripping - - 0.5 x setpoint / 1.5 x setpoint
Hysteresis - - 4% x setpoint
Delay Time - - 0.0 - 999.9 Sec
Demand Time (Average) 15 min

Mechanical Parameters

Equipment Protection Double Insulation ( @I) , Measurement Category Il

Ambient Operating Temperature -5°C, +55°C -5°C, +70°C -5°C, +55°C

Degree of Protection IP-40 IP-54 IP-40

eAGEN! Tanlaifali (Non-Frammable)

S.I'WI‘J']‘N‘SE]\?%’U IEC 61010-1, IEC 61000-6-2 , IEC 61000-6-4

YUIA / 9187
Size 48 x 96 mm. 1,995.- - 2,390.- -
Size 72 x 72 mm. 1,790.- - 2,060.- -
Size 96 x 96 mm. 1,790.- 6,250.- 2,170.- 4,200.-




Note




POWER FACTOR CORRECTION INDEX

Power Factor Controller
RG-T Series

RG-BS Series

RG3-12 Series

RG3-15 Series

Magnetic Contactor
ENT-KT Series

LV Capacitor
ENT.CXD Series
ENT.C100 Series

Detuned Filter Reactor
ENT.H Series

AC Line Reactor
ENT.SGR Series

Shunt Reactor
ENT.ERS Series




SMART POWER FACTOR CONTROLLER
LATBIAUANNITNINUVDIAIUIBLADTUTIAN

RG-T/B Series
(balance loads) w¥auviadaanansainamalniihdug lasndae

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

® Measurement of A, V, PF, Cos ¢, W, VAr, VA
THDV, THD I, 19th HD V, 19th HD |

® Smart Capacitor Switching

® Connect with 1 CT

® 3-Phase Capacitor Use

® Dual Target cos ¢ Adjustment (MAIN & GEN)

® 10 Different Program (Linear/Circular/Unbalance)

@ Change Over Alarm Contact

® Generator Input 110-250VAC/50Hz

U & 6 O 6

Measurement
Control

Modbus Aarm

Contact

Harmonics

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

e, e,,

Ethernet MODBUS
Gateway

ADSL MODEM

KEUR

RS

Generator Input Internal Fan Ventilation

110-250 VAC Thermocouple

KEYA] <> oNet C€ @ B8
Special Feature for RG-12BS

Smart Switching
Cap Bank Unbalance 4 Pattern 12 Steps

A S S .

Phase.............. RIS [T RNRISIT ARSI TRNRISIT)
Capacitor steps 12 345 678 9-10-11-12
Capacitor 3Phase 3Phase 3-Phase 3Phase
Capacitor Size/ step  10kvAR 20KVAR 30kVAR 50kVAR
AO® (3-Phase) 20KVAR 60KVAR 90KVAR 200KVAR

Inductive Loads

Note : # above table for example only programmable steps

®
Reseiies  EANVTES

Wuguiildausiuiu CT 1 o dwmsumsvawedn PRI uszuulviy wazianiilvanauga

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

® Programmable THD Protection

® Programmable Overvoltage Protection

® Programmable Energy Ratio Alarm

® Compensation Alarm

® Programmable Temperature Control

® |nternal Temp External Sensor (RG-12BS)
@ Password Protection

® RS-485 Communication

® |[EC61000-6-2, [EC 61000-6-4, [EC 61010-1

Temperature  Unbalance
Control Load

(Energy Management Software)

OPERATION DIAGRAM

General design RG-BS Series relays with 12 steps, you can control unbalance capacitars

Communication Systems

Modbus
RS-485

Power Factor
Controller

Connectedx 1CT

B —

ENTES Capacitors



®
RG Series WTE

RG-T Series RG-B Series
SPECIFICATIONS

Electrical Parameters

Current (1) [} (]

Voltage (V) ° (]

Cos phi (Cos @) () ()

Active Power (W) ° (]

Reactive Power (Var) ) ®

Apparent Power (VA) o (]

Harmonic Distortion for Voltage 19th [

Harmonic Distortion for Current 19th ([ J

Operating \oltage (Un) *230 VAC10%; | *380 VAC+10%; | *230 VAC+10%; |*380 VAC10%; *230 VAC+10%;

50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz
Connection Systems 3 Phase - 4 Wire (STAR) 3 Phase - 4 Wire (STAR)
3 Phase - 3 Wire (DELTA , Japan)

Operating Current 100 mA - 5.5A

Capacitor Steps 6 STEPS 12 STEPS | 12 STEPS

Network Type 3-phase with 1 CT

Accuracy 1% £ 1digit (V, | , Cosd) ; 2% 1digit (W, VAr, VA)

Current Transformer Ratio 5- 10000 /5A

Cos¢ Setting 0.80 < cosp < 1.00 (inductive) 0.80 < cos ¢ < 1.00 (inductive/capacitive)
C/k Setting 0.02 - 1.00 -

Automatic Energy Correction - ®

Automgtic Disconnection of Damaged ) P

Capacitor Steps

Time Delay Between Steps 2 - 1800 sec 1-1800 sec

(for switch - ON & switch OFF separeted ) (for switch - ON & switch OFF separeted)

Discharge Time (Reconnection Time) 2 - 1800 sec 1-1800 sec

Over Voltage Setting > 240 - 275 VAC

Output Contact - 5A, 1250VA

Mechanical Parameters

Double Insulation ( @ ), Measurement Category Il

Equipment Protection

Ambient Operating Temperature

-5°C, +55°C

Ambient Humidity

95%

Degree of Protection

1P40 (front panel)

INTFIUTBITY

IEC 61000-6-2 , IEC 6100064 , IEC 61010-1

Panel Cut Out (mm.)

139 x 139 mm.

Programmable THD Protection

Up to 19th harmonic for Current & Voltage

Programmable Discharge Time

Automatic Power Calculation

Calculation of (Inductive/Active) and
(Capacitive/Active) Power Ratios

Password Protection for Setup Mode

RS-485 Communication

Alarm Contact Qutput :
(Over Voltage , Temperature , Harmonic)

Temperature Control (Internal Sensor)

1M

14,200.- | 14,200.- 17,400.- 17,400.-

24,900.-




GENIUS POWER FACTOR CONTROLLER . E
1A389AIUANNTTINILYBIAIUNTINBSITIAN RG 3 Series WE

RG3-CS/CLS Series Lﬁuiuﬁwmuﬁwﬁ% CT 3 ¥ dwmsunisvavenn P.F. Tinuszuulnduasinand
Inanliguga (Unbalance loads) wsauwasvuuﬂamu{]mmﬂﬁuﬂmmwh«lﬁﬁ (Total Harmonic Distortion
Protection) anmﬁqn%uauq dnuINUIY

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

RG3-1 2CST(1 44x144m m) PF Measurement Modbus ~ Harmonics ~ Alarm  Temperature  Unbalance
Control Contact Control Load

[KEVA] <> Fomet (€ @ [

Information

Ethemet MODBUS ADSL MODEM
Gateway (Energy Management Software)

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

® Measurement of A, V, PF, Cos¢ , W, VAr, VA ® Compensation Alarm
3kWh, ZkVArh , W, VA, 2VAr , THDV ® Programmable Temperature Control
THD |, 19th HD V, 19th HD | ® 3 Phase Parameter Displays

® Smart Capacitor Switching ® Password Protection
¢ =
! ® Connect with 3 CT ©® RS-485 Communication
> (S ® 1 & 3-Phase Capacitor Use e 15 éteps (12 steps for capacitor + 3 steps
) for shunt reactor)

® Dual Target cos ¢ Adjustment (MAIN & GEN)

Generator Input Extemnal Fan Ventilation ® 10 Different Program (Linear/Circular/Unbalance)
110-250 VAC Thermocouple

@ Shunt reactor control
® Activates/deactivates necessary capacitors

Type “J’ ® Change Over Alarm Contact and shunt reactors according to the load
(Option) ® Generator Input 110-250VAC/50Hz ® Controls the power factor of each phase
. tely
EMA] 47600 ® Programmable THD Protection S
KE UR ‘ I et C E @ - ® Automatically recognizes three-phase and
@ Programmable Overvoltage Protection single-phase capacitors
Power Factor Controller 15 Steps ® Programmable Energy Ratio Alarm ® IEC61000-6-2, IEC 61000-6-4, IEC 61010-1

RG3-15CLS (144 x 144 mm.)

OPERATION DIAGRAM

RG3-Series relays with12-  steps, you can control botlunbalance
capacitors and shunt reactors .

Communication Systems

Transformer (kVA)

C- NORMAL C+

©® Harmonic Alarm
® Over Temperature Alarm
. Modbus
°
Improper Capacitor Alarm RS-485
®  Wrong Connection Alarm Power Factor
@ |nsufficient Compensation Alarm C:;tsr:::;
EMA C EC ® Over Compensation Alarm . """" "
K EUR — = et c E P Connectedx 3 CT

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

L L L %

ﬁ T T - e [ K A D AN,
Phase............. A0, @ I 60 I © 0600
i T i T | 1 | 1 i 1 i
1 1 1 1 1 I
1 I I 1 I !
Capacitor steps 123456 | 78 | 9 | 1oM12 | 131415 |
Capacitor | 3Phase | 1Phese | 1-Phase | 1-Phase | 3Phase !
Capacitor Size/step| 45KVAR | D2KVAR | 3KVAR |151520KAR| o 0
Shunt Reactor /step | - ! - ! - ! - | H1.52KVAR ki
OO® (3Phase) l VAR | - L - L - 4BVAR |
(R] (1-Phase) ! loaAR L - ! - . I
(<) (1-Phase) | 1 - I 3KVAR 1 - 1 - 1
@ (1-Phase) ! T | SKVAR - |

Capacitive Loads Inductive Loads ENTESCapacitors Shunt Reactor
Note : # above table for example only  programmable steps



®
RG 3 Series WTE

MODELS

SPECIFICATIONS
Electrical Parameters
Current (1)

RG3-12C Series

RG3-15C Series

Voltage (V)

Cos phi (Cos ¢)

Active Power (W)

Reactive Power (Var)

Apparent Power (VA)

TOTAL Active Power EW)

TOTAL Reactive Power VATr)

TOTAL Apparent Power (ZVA)

Energy : ZkWh, ZkVArh

Harmonic Distortion for Voltage 19th

Harmonic Distortion for Current 19th

L ]
Specification RG3-12C RG3-12CS RG3-12CS-(TEMP) RG3-15C RG3-15CS RG3-15CL RG3-15CLS

Operating \oltage (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 12 STEPS CAP + 3 SHUNT
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 < cos¢< 1.00 (inductive/capacitive)
C/k Setting -
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 \bltage Setting 240 - 275 VAC
Output Contact 5A, 1250VA

Mechanical Parameters

Equipment Protection

Double Insulation ( @ ), Measurement Category IlI

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

Ambient Humidity 95%

Degree of Protection 1P40 (front panel)

UINTFIUTDISU IEC 61000-6-2 , IEC 6100064 , IEC 61010-1

Panel Cut Out (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
(Capacitive/Active) Power Ratios

Compensation of Each Phase

Password Protection for Setup Mode

RS-485 Communication

Alarm Contact Output :
(Over Voltage , Temperature , Harmonic)

Temperature Control (External Sensor)

(o] -

1M1

25,000.- | 27,500.-

31,000.- | 26,800.- 29,800.-| 27,800.- | 32,900.-




MAGNETIC CONTACTOR =
. ~ .. ENT-KT Series WE
ﬂa‘ULWlﬂLﬂaiﬁq“ﬂsUigU‘Uﬂ']U']GULﬂaﬁ'LL‘UQﬂ

ENT-KT-Series General
Magnetic Contactor According to IEC 947 for ENT-KT-Series ﬂauLLwﬂmaimws‘usu‘uumﬂwmasumﬁiﬂmawu
Capacitor Bank Systems flgSunsesnuuu Hllunarnarudiuniy mamamnﬂns“uaw
ENT-KT-C12 %‘gamwuﬁﬂautmmmza'mmmﬂwmas LwaL‘Uumiaﬂmqmi
FUVBIYUNTE
ENT-KT-C11

Made in GERMANY

ENT-KT-Series Advantage

B Saves cost of expensive replcmentsae

M High electrical life

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

B Conforming to IEC-947

[KEYA] INet CE @

KVAr ratings at 50/60Hz | Instantaneous . I Multi Stepped Capacitors Bank
Auxiliary
0<55€C(3 Contacts Capacitor Maximum Capacitor
200V 400V : Current Charging Current
AR 8
ENT-KT-2.5-C10 14 2.5 1 0 240 150,000 1,800.-
ENT-KT-5-C10 2.8 5.0 1 0 240 150,000 1,850.-
ENTKT-7.5C10 | 4.0 7.5 . ; 240 200,000 2,500.-
ENT-KT-12C11| 6.7 12.5 . ; 240 200,000 2,550.-
ENT-KT-16-C11 8.5 16.7 ; ; 240 200,000 2,850.-
1 1 Capacitor
ENT-KT-20-C11 10.0 20.0 0 2 240 100,000 3,350.- Current In
ENTKT-25-C11|  15.0 25.0 . ; 240 100,000 4,100.- "
ENT-KT-33-C12 20.0 33.3 1 2 240 100,000 6,000.- Current peak : >180 In Time (t)
Frequency :3to 15kHz
ENT-KT-40-C12 25.0 40.0 1 2 100 100,000 7,100.-
ENT-KT-60-C12 40.0 60.0 1 2 100 100,000 9,600.-
Notes :
Contactor Type ENT-KT-12-C11 — ENT-KT-25-C11 : Suitable type clip-on mounting into 35 mm DIN rail
Contactor Type ENT-KT-33-C12 — ENT-KT-60-C12 : Suitable type clip-on mounting into 75 mm OIN ra . .
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
g ’J;J
& 8 |3
: | ) e
w Nl
| 45 ENT-KT-12, KT-16 q
% ENTRTAZ o117 28| l<—se» |ENTKER. KI5 e
=33 ENT-KT-16 c=122 E E ENT-KT-33 ENTKT-25,KT-5 ENTKT-25 KT-5
E' E’ ENT-KT-20 c=130 ﬁl 8, ENT-KT-40 75
Fif ENT-KT-25 c=135 cE ENT-KT-60 85 2048 2045
£E
MOUNTING IN PANEL 4 i
J § <> contacts:
g ENRCTZS KES (oot oy
| Note: Contactor Type ENT-KT,5-C10 —
= LY ENT-KT-25-C11 : 35 mm DIN rail mount|

ENT | KT-12| KT-16| KT-20| KT-25
C 80 85 93 98
G | 35 35 40 40




ENT.CF

CM Series

EWVTES

ENT.CF-Series (2-Wire)

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

Voltage 230/400 VAC
Excellent Cooling

ENT.CF/CM Series

AUBwmeTdmIUAEA1  Reactive Power ﬁié"ﬁf’um'ﬁaaml,wm’lﬁ
wangauivanmeiniaiideddnumeligumgings wuludssmelng
lngianiy vlviaUginessu ENT.CXD-Sries HA31UNUNILES @13150
andnsndeannnsidesan nvestdidnnianieluamuBnesiiiy
98195 dnnsdiltivaluladniswaniviuade

ENT.CXD Series

ENT.CF/CM-Series

5 ATIO
Rated Voltage / Hz

Capacitor Tolerance

230/400 VAC 50060 Hz

-5% / +10%

Less Than 0.3 W/kVAR
2000 meters above sea level

Dielectric Losses

Maximum Altitude

Casing Deep Draw Aluminum Can

IP-00 Indoor

Degree of Protection

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 2xln
ENT.CF Series Max Inrush Current 100 In
Discharge Resistance External

Operation Temperature 25°Cto +55 C

ENT.CF-Series

ENT.CF-230-5/ ENT.CF-230-10

DTN CcEE @ @

CN®US : £
ST
b

ENT.CF Advantage
M High Performance
H Excellent Cooling =
B |ong Life Expectancy

B | ower Dielectric Losses
M Self Healing

B Warranty 2 Year

il )
Hak

) I
__I___

Haui

L

(Within normal condition) M-z |
1T ——
Screws and ‘ Screwing Screws and Screwing
Mounting Studs Torque Mounting Studs Torque
‘ M 10 6 Nm
M 12 11 Nm M2 10 Nm

.|

Model Qn (kVAr) Qn (kVAr) Current Capacitance Dimension
ENT.CF/CM for 230 VAC for 400 VAC (A) (UF) (WxLxH)
ENT.CF-230-5kVAR 5 5 20.7 300 75 x 180 3,990.-
ENT.CF-230-10kVAR 10 10 43 600 85 x 280 6,850.-




®
ENT.CXD Series WE

ENT.CXD Series - 400 VAC

U Bnesdmiuraesn Reactive Power ﬁiﬁ%’umiaamwuuﬂﬁ
wiangauivanmeiniandeddnumeligumaings wuluusswmelne
lnglang yliaUgineassu ENT.CXD- Sries fAUNUNTUES A1U150
amamﬂLammﬂmﬁLaauamwmaﬂmaLaﬂmﬂmﬂumﬂwmaﬂmLﬂu
e Bnvddldinaluladniswaniviuasivanusemasand

ENT.CXD-Series

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

Voltage 400 VAC
Excellent Cooling

ENT.CXD-Series

SPECIFICATION

Rated Voltage / Hz

400 VAC; 50/60 Hz

Capacitor Tolerance

5% 1 +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 Polypropylene Film, Self-Healing
= -3 Impregnant Without , Dry Type , NON-PCB , NON-Toxic
ENT.CXD Series Cooling Naturally Air-Cooled

Operation Voltage 400 VAC Safety Feature

Temperature Class

All Phase Overpressure Tear Off Fuse , Self-Healing
25°Cto +55 C
o
-40°Cto +70 C
1.1 x Un (4.0 x Un , for C-50)
2.0xIn

Shelf Temperature

Max Overvoltage

ENT.CXD-40P kVAR

Max Overload In

EMA K—n X .
KEUR 7> TNet C€ C @ Dlscharge Resistance| Intemal (50 V after 1 min)
® Terminal/Terminal :2.15 x Un/2 second (Un <660 VAC)
cN us Terminal/Case : 3.0 kVAC 10 second
ENT.CXD Advantage Overvoltage 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 High Performance M self Healing (In accordance with

above standard)

| Warranty 2 Year
(Within normal condition)

M Excellent Cooling

u Long Life Expectancy

M | ower Dielectric Losses

Model Voltage | Pararell Power Current Capacitance Dimension 5981
ENT.CXD (VAC) (GETIED) (KVAR) (A) M) (WxLxH)

ENT.CXD-1.5kVAR 3x9.9 55 x 165 2,100.-
ENT.CXD-2.5kVAR 400 - 25 3.6 3x16.6 55 x 255 2,250.-
ENT.CXD-5kVAR 400 - 5 7.2 3x33.0 75 x 165 2,400.-
ENT.CXD-7.5kVAR 400 - 7.5 10.8 3x49.0 75 x 255 3,350.-
ENT.CXD-10kVAR 400 - 10 14.4 3x66.0 75 x 255 3,700.-
ENT.CXD-12.5kVAR 400 - 12.5 18.1 3x829 75 x 200 4,200.-
ENT.CXD-15kVAR 400 - 15 216 3x 100 85 x 200 4,750.-
ENT.CXD-20kVAR 400 - 20 28.9 3x 133 100 x 260 5,500.-
ENT.CXD-25kVAR 400 - 25 36.1 3 x 166 100 x 300 6,500.-
ENT.CXD-30kVAR 400 - 30 43.3 3x 199 100 x 370 7,800.-
ENT.CXD-40kVAR 400 - 40 57.7 3 x265 116 x 370 12,500.-
ENT.CXD-50kVAR 400 - 50 722 3x332 125 x 370 15,000.-
ENT.CXD-40P kVAR 400 20 kVAR x2 40 57.7 3 x 265 135 x 435 x 260 13,000.-
ENT.CXD-50P kVAR 400 25kVAR x 2 50 722 3x 332 135 x 435 x 300 17,500.-
ENT.CXD-60P kVAR 400 30 kVAR x 2 60 86.6 3 x 398 150 x 435 x 370 18,500.-
ENT.CXD-75P kVAR 400 25 kVAR x 3 75 108.3 3 x 498 135 x 500 x 300 22,000.-
ENT.CXD-100P kVAR 400 25kVAR x 4 100 144.4 3 x 664 135 x 625 x 300 28,500.-




®
eNT.CxD series  EVTES

ENT.CXD-Series

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

Voltage 450 VAC
Excellent Cooling

SPECIFICATION
Rated Voltage / Hz

ENT.CXD Series - 450 VAC
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ENT.CXD-Series

450 VAC; 50/60 Hz

Capacitor Tolerance

5% 1 +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 Polypropylene Film, Self-Healing
Impregnant Without , Dry Type , NON-PCB , NON-Toxic
Cooling Naturally Air-Cooled

ENT.CXD Series Safety Feature

All Phase Overpressure Tear Off Fuse , Self-Healing

Operation Voltage 450 VAC
Temperature Class

25 Cto +55 C

Shelf Temperature

40°Cto +76 C

Max Overvoltage

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

W
c us

Max Overload In

2.0xIn

Discharge Resistance

Internal (50 V after 1 min)

Tests
ENT.CXD Advantage

Terminal/Terminal
Terminal/Case

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

M self Healing

| Warranty 2 Year
(Within normal condition)

M High Performance Overvoltage

B Excellent Cooling
(In accordance with

| Long Life Expectancy 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 s1a1
ENT.CXD (VAC) (Pallet) (KVAR) (A) (MF) (WxLxH)

ENT.CXD-1.5kVAR 3x79 55 x 165 2,250.-
ENT.CXD-2.5kVAR 450 - 25 3.2 3x131 55 x 255 2,400.-
ENT.CXD-5kVAR 450 - 5 6.4 3x26.0 75 x 165 2,590.-
ENT.CXD-7.5kVAR 450 - 7.5 9.6 3x39.0 75 x 255 3,350.-
ENT.CXD-10kVAR 450 = 10 12.8 3x52.0 75 x 255 3,700.-
ENT.CXD-12.5kVAR 450 - 12.5 16.0 3x66.0 75 x 200 4,200.-
ENT.CXD-15kVAR 450 - 15 19.2 3x79 85 x 200 4,750.-
ENT.CXD-20kVAR 450 - 20 25.7 3x 104 100 x 260 5,500.-
ENT.CXD-25kVAR 450 - 25 321 3x131 100 x 300 6,500.-
ENT.CXD-30kVAR 450 - 30 38.5 3x 157 100 x 370 7,800.-
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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

EMA
W

ENT.CXD Advantage
Il High Performance

B Self Healing

[ Warranty 2 Year
(Within normal condition)

[l Excellent Cooling
[ Long Life Expectancy

[ Lower Dielectric Losses

Model Voltage Pararell Power Current
ENT.CXD (VAC) (Pallet) (KVAR) (A)

ENT.CXD Series - 525 VAC .
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SPECIFICATION
Rated Voltage / Hz

ENT.CXD-Series

525 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 Polypropylene 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

25Cto +55C

Shelf Temperature

40°Cto +70 C

Max Overvoltage

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

Max Overload In

2.0xIn

Discharge Resistance

Internal (50 V after 1 min)

Tests

Terminal/Terminal
Terminal/Case

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

Overvoltage

(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)

) g O
31A1

ENT.CXD-10kVAR 3x9.9 55 x 165 3,850.-
ENT.CXD-12.5kVAR 525 - 12.5 3.6 3x16.6 55 x 255 4,300.-
ENT.CXD-15kVAR 525 - 15 7.2 3x33.0 75 x 165 4,950.-
ENT.CXD-20kVAR 525 - 20 10.8 3x49.0 75 x 255 5,850.-
ENT.CXD-25kVAR 525 - 25 14.4 3x66.0 75 x 255 6,700.-
ENT.CXD-30kVAR 525 - 30 18.1 3x82.9 75 x 200 8,000.-
ENT.CXD-40P kVAR 525 20 kVAR x2 40 25.54 3x 100 85 x 200 15,500.-
ENT.CXD-80P kVAR 525 20 kVAR x4 80 28.9 3x133 100 x 260 29,500.-

Example

50 kVAR-400 VAC
with Detuned Filter
Reactor

A

Detuned Filter Reactor 50 kVAR-400 VAC

Capacitor 20 kVAR-525 VAC x 4 EA

+ {0
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ENT.C100-Series

CapacitorOil TypeAccording to
IEC 60831-1/-2 for Indoor Application

Available for Rated Voltage :
400, 415,440, 460 V

Very Small & High Efficiency

ENT.C100 Series-Oil Type
Operation Voltage 400 VAC

DTNt (€GE B @)

W
[ us

Dimension

Capacitor Size Diameter x Height (mm.)

25 kVAR

85 x 265 (mm.)

30 kVAR 85 x 340 (mm.)

ENT.C-100 Series-Oil Type
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ENT.C100 Advantage

M High Performance

M Excellent Cooling with Qil Cooling
M Long Life Expectancy

B | ower Dielectric Losses

B Self Healing

M Smaller Dimension
M |ong Life Warranty 2 Year
(Within normal condition)

Rated Voltage / Hz

ENT.C100-Series

SPECIFICATION

400 VAC; 50/60 Hz

Capacitor Tolerance

+5%

Dielectric Losses

Less Than 0.4 W/kVAR

Maximum Altitude

2000 meters above sea level

Casing

Deep Draw Aluminum Can

Degree of Protection

IP-00 Indoor

Standard Approve DIN EN 60831-1/-2 , IEC60831-1/-2 (VDE0560-46/-47)
Dielectric Polypropylene Film , Self-Healing

Impregnant Natural Oil , NON-PCB , Biodegradable

Cooling Naturally Air-Cooled

Safety Feature

All Phase Overpressure Tear Off Fuse , Self-Healing

Temperature Class

25°Cto +55 C

Shelf Temperature

-40°Cto +7G C

Max Overvoltage 1.1 xUn
Max Overload In 1.5x1In
Discharge Resistance External

Tests

Terminal/Terminal
Terminal/Case

:2.15 x Un/2 second (Un <660 VAC)
: 4.6 kVAC 2 second

Overvoltage

(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)

Model Voltage Power Current Capacitance Dimension
C25/50 (VAC) (KVAR) (A) M) (WxLxH) 37A1

ENT.C100-25kVAR

36.1 3 x 166

85 x 265 7,800.-

ENT.C100-30kVAR 400 30

43.3

3x 199

85 x 340 11,000.-
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ENT.C100-50kVAR

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

Available for Rated Voltage :
400, 415, 440, 460 V

ENT.C-100 (50 kVAR)
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ENT.C100-50kVAR

Triangular Shape

, High 210 mm.

ENT.C100 - 50 kVAR
Operation Voltage 400 VAC

ke <> et cc @B @ @

Rated Voltage / Hz

400 VAC; 50 Hz

Capacitance 3 X 308.0uF
Current 70 A
Rated Output 50 kVAR

Casing

Aluminum , Weld and Hermetically Sealed

Degree of Protection

IP-00 Indoor

Standard Approve DIN EN 60831-1/-2 , IEC60831-1/-2 (VDE0560-46/-47)
Losses Less Than 0.45 Watt / kVAR at Upper Temperature Limit
Dielectric Polypropylene Film

Impregnant Without , Dry Type , NON-PCB , NON-Toxic

Electrodes Self-Healing

Safety Devices

Self-Healing dielectric and overpressure tear-off fuse

V\}
o] us
ENT.C100-50kVAR Advantage

M High Performance
B Excellent Cooling with Triangular Shape

external discharge resistors for U<50 V , t=60s
(for IP-00)

25°Cto +55 C
40°Cto +70 C

Temperature Class

Shelf Temperature

M Size 50 KVAR in one unit Switch in Current Max. 300 x In
M stronger Terminal Insulation 6/15 kV.

B Very Smaller Dimension Disch Resista

B | ower Dielectric Losses Ischarge Resistance Extemal

M Self Healing Tests Terminal/Terminal : 2.15 x Un/2 second (Un < 660 VAC)

B [ ong Life Warranty 3 Year (Within normal condition) Terminal/Case :4.6 kVAC 2 second
. . Height and Weight Height :210 mm.
Mechanical Drawing Weight : 4.9 kG. (Approx)
Recommended Terminal M-8 16 Nm.
Toques Terminal M-10 210 Nm.
M-12 Mounting Stud : 10 Nm.
Overvoltage 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)

31A1 19,500.-

(In accordance with
above standard)

Included “Top Terminal Cover”

Accessories

Top Terminal Cover (Price : 250.- /pcs)
Terminal Cover
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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.

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

3]

 Tra nsformer

Recommended
Power Factor Controller

RG3-12CS

[KEHR] <> et C€ @

TECHNICAL SPECIFICATIONS:

Single or three phase, high permeable iron core, air gapped design
High quality copper or aluminium windings
Availiable at any resonance frequency
Linearty according to resonance frequency
Harmonic loads according to EN 61000-2-2
U1= %106 x UN

Harmonics Loads

Harmonic Filters

ENTES Capacitors 525 VAC

VOLTAGE and CURRENT

Voltage and current values are set and designed according to
specifications given by the customer.

ISOLATION CLASSES

Max. Temperature

Max. Temperature Rise
(Average)

U3= %0.5 x UN (Peak) —
U7= %5 x UN E 120°C 75C 135°C

® Thermal Switch for overload protection B 130°C 80°C 145¢C
® Terminal block, bar or cable connection depending on current value F 3 B 3
® Vacuum impregnated vamish to ensure silent and moisture-immune 155°C 100°C 170°C

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

ENVIRONMENT
DETUNED FILTER REACTORS . -

Detuned Filter Reactors, are used in series with capacitor banks in gglfe:;z:::;ime ;g.g I: ::g,g
power factor correction units. By using these types of detuned reactors V. Elevation Upto 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. Apparent Power
® Overheating of the distribution transformer. (KVA)
® Unintended triggering of the protective devices.
® Distortion of utility voltage waveform and problems on Un . 415 VAC

voltage sensitive devices. 2
® |nterferences on data transmission systems.
® Unexplainable faults in electronic boards. @ @ @ i .
Chosing the correct detuned filter reactor and capacitor value on detuned
power factor correction systems is very important. To obtain optimum g
performance form a detuned power factor correction system following P(kW) P(kW) P(kW) 22;2:;:; Qc(kVAr)
criteria must be controlled and met during the pairing of the reactors and (KVA)

capacitors.




HARMONIC DETUNE FILTER REACTOR
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ENT.H-7% Series
VALUES TO BE SPECIFIED FOR CUSTOM

DETUNED FILTER REACTORS
® Utility Voltage.
® Resonance Frequency.
e 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.

REvE] <S> et C€ @

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

: I{
mmmm

ENT.H-7-400-25 1.53 40.17 | 44.18 83.88 157.19 17.5 28,000.-
ENT.H-7-400-50 0.77 80.33 | 88.37 167.76

314.38 10 21 33,000.-

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

‘ User Level "

Equipments for Installation }
Qn at 400 VAC Qn at 525 VAC Detuned Filter Reactor Power Factor Controller
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
[c o o] DO
I . —— 130 200
;//\‘E 10 265 152 220 - 252
C 4 \/""5 G .
Special Note
| le) le) le) | Other Size Detuned Filter Reactor 5.67% , 7%, 14%
(Start up 6.25 kVAR - 100 kVAR)
B
A u ﬂ Call Price.-

Application : industrial Case Study KEUR (
® 12 Steps 50 kVAR 400 VAC with 7% ENTES Detuned Filter Reactor

I-Net C€ @
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ENT.SGR Series : AC Line Reactor

4 \
Entes ENT.SGR Series line reactors are used between the network and

motor drives. Connecting these reactors serially between the network and
motor drives provides many benefits to the system.

Advantages;
® Limits the peaks that occur in the current
® Prevents drive vibrations
@ Limits harmonic currents
® Protects the motor drive from high voltages
® Prolongs the system’s operating life

Features

® |ron core with high magnetic permeability
® Voltage drop Uk=4%. Uk=2% type reactors can be manufactured

on demand

® Impregnated with varnish under vacuum to ensure silent, efficient and
moisture-free operation

® CE marked and complies with EN 61558-2-20 standard

Motor Current Selection Table

400V 50Hz %4 CcoSs(
T S Y-S N 2 - O T

1 32A 25A 2,5A 20A 20A 20A
1,25 32A 32A 32A 25A 25A 25A
1,6 40A 40A 40A 32A 32A 32A
2 50A 50A 50A 40A 40A 40A
25 6,3A 6,3A 6,3A 5.0A 5.0A 5.0A
3,2 8.0A 8.0A 8.0A 6,3 A 6,3A 6,3 A
4 10.0 A 10.0A 10.0A 8.0A 8.0A 8.0A
5 12,5A 12,5A 12,5 A 10.0A 10.0 A 10.0A
6,3 16.0 A 16.0 A 16.0 A 12,5 A 12,5A 12,5 A
8 20.0A 20.0A 20.0A 16.0 A 16.0 A 16.0 A
10 25.0A 25.0A 250A 20.0A 20.0A 20.0A
12,5 32.0A 32.0A 32.0A 25.0A 25.0A 25.0A
16 40.0A 40.0 A 40.0A 32.0A 32.0A 32.0A
20 50.0 A 50.0 A 50.0 A 40.0A 40.0 A 40.0 A
25 63.0 A 63.0 A 63.0 A 50.0 A 50.0 A 50.0 A
32 80.0 A 80.0 A 80.0 A 63.0A 63.0 A 63.0 A
40 100.0 A 100.0 A 100.0 A 80.0 A 80.0 A 80.0 A
50 125.0 A 125.0 A 125.0 A 100.0 A 100.0 A 100.0 A
63 160.0 A 160.0 A 160.0 A 125.0 A 125.0 A 125.0A

A-41
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AC Line Reactor

MotorPower q
Current Inductance A B C D E Weight
1A
Frodictode Cos@=o 75| (mH) | (mm) (mm) (mm) (mm) (mm) (ko) -

ENT.SGR.4.400 - 5A 5,704 120 61 90 44 100 5x10 125 2 20,500.-
ENT.SGR.4.400 - 6,3A 6,3 3 4,753 120 61 90 44 100 5x10 125| 2,25 20,500.-
ENT.SGR.4.400 - 8A 8 3,75 3,565 120 61 90 44 100 5x10 125| 2,75 21,600.-
ENT.SGR.4.400 - 10A 10 5 2,852 120 71 110 54 100 5x10 125 3 23,600.-
ENT.SGR.4.400 - 12,5A | 125 6 2,377 150 75 110 55 125 5x10 150 | 3,25 25,600.-
ENT.SGR.4.400 - 16A 16 7,5 1,901 150 75 110 55 125 5x10 150 4 26,900.-
ENT.SGR.4.400 - 20A 20 10 1,426 150 90 110 70 150 5x10 150 | 4,5 30,400.-
ENT.SGR.4.400 - 25A 25 12 1,188 150 90 110 70 150 5x10 150 5 32,900.-
ENT.SGR.4.400 - 32A 32 15 0,951 180 94 135 74 150 6x12 181 6 38,500.-
ENT.SGR.4.400 - 40A 40 18 0,792 240 105 185 80 150 6x12 210 10 42,600.-
ENT.SGR.4.400 - 50A 50 25 0,570 240 105 185 80 200 6x12 252 13 49,900.-
ENT.SGR.4.400 - 63A 63 30 0,475 240 125 185 100 200 10x15 252 16 58,800.-
ENT.SGR.4.400 - 80A 80 37,5 0,380 240 125 185 100 205 10x15 262 | 20 65300.-
ENT.SGR.4.400 - 100A | 100 50 0,285 240 140 185 115 205 10x15 262 | 22 73,400.-
ENT.SGR.4.400 - 110A | 110 55 0,259 240 126 186 106 205 10x15 262 | 23 80,500.-
ENT.SGR.4.400 - 125A 125 60 0,238 300 132 224 97 235 10x15 300 24 85,600.-
ENT.SGR.4.400 - 160A | 160 75 0,190 300 157 224 122 255 10x15 325 28 103,000.-

o]s K T
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Shunt Reactor : Inductive Load Reactor

. @hunt reactors are designed to compensate the capacitive power used by Iong\
ENTERS Se ries . .
underground power lines, UPSs, computers, electronic ballast, and energy

saving lamps.

ENTES shunt reactors are designed in European standards to have long
operating lives and endure difficult operating conditions. These devices which
designed to provide inductive load requirements have the CE mark.

Features;

® Single or three-phase, highly conductive design with air gap

@ F isolation class insulation material on the windings resistant to 155 C

@ High quality copper or aluminum windings (copper coated terminal on
aluminum windings)

©® Custom designs to meet customer specifications

©® Thermal protection against overload

©® Vacuum impregnated varnish method that improves efficiency by reducing
heat losses, provides protection against humidity, and enables quiet operation

\ CE mark and compatibility with EN 61558 2-20 )
Without With Reactive Power
Shunt Reactor Shunt Reactor
[
Active Power 100 KW 100 KW O%_
Reactive Power 40 VAr 10 VAr 2
B
Apparent Power 107,7VA 100,5 VA 3
< 100 kW Active Power
Power Factor Ratio 0,928 0,995

} 10 VAr

Reactive Power with
Shunt Reactor

Values to be Specified for Custom Order Shunt Reactors
® Mains Voltage
© Amount of Phases
® Nominal Power (kVAr)

30 VAr

Capacitive Power

Reactive Power without
Shunt Reactor

Network Diagram : Shunt Reactor

Transformer (kVA)

The solution for this problem is loading the system inductively
with shunt reactors. These reactors can be used single or three
phased. They will utilize necessary inductive load for the system
to stop overcompensation.

Recommended

Power Factor Controller
(Cap-12 Steps/Shunt-3Steps)
RG3-15CLS

Capacitive Hamoric Inductive ENTES Capacitors Shunt Reactor (Line/Load Reactor)




SHUNT REACTOR
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Single Phase Shunt Reactor

KVAR lims Operation
TYPE (mH) (A) Voltage 57101

ENT.ERS1 230/0.25 0.25 1.10 230V 50Hz 1 5,300.-
ENT.ERS1 230/0.5 0.50 338 217 230V 50Hz 2 3.5 9,500.-
ENT.ERS1 230/1.0 1.00 168 4.35 230V 50Hz 3 8 16,200.-
ENT.ERS1 230/1.5 1.50 103 6.82 230V 50Hz 4 10 21,200.-
ENT.ERS1 230/2.5 2.50 67 10.90 | 230V 50Hz 6 20 33,600.-
_ _ NU VW |—F—|
Dimension _
) ) ==t mnﬂ-nﬂ—
1
U %/V_\TE@) |:| c 2 96 102 99 84 87 89
o ~— o 3 150 113 141 122 89 90
] e = = 4 150 129 141 122 104 105
5 I_ J 5 150 153 141 122 128 130
A B 6 192 166 299 130 148 150
Three Phase Shunt Reactor
KVAR L 1. Operation Size Weight
TYPE (mH) (A) Voltage (Kg) S1a
ENT.ERS3 400/0.5 0.50 1000 0.73 400V 50Hz 1 3.7 23,600.-
ENT.ERS3 400/1.0 1.00 505 1.45 400V 50Hz 1 5 29,900.-
ENT.ERS3 400/1.5 1.50 336 2.20 400V 50Hz 2 9.5 31,100.-
ENT.ERS3 400/2.0 2.00 252 2.90 400V 50Hz & 9.5 36,600.-
ENT.ERS3 400/2.5 2.50 203 3.60 400V 50Hz 8 10 38,100.-
ENT.ERS3 400/3.0 3.00 168 4.35 400V 50Hz 4 15 47,000.-
ENT.ERS3 400/5.0 5.00 100 7.20 400V 50Hz 4 20 55,700.-
ENT.ERS3 400/7.5 7.50 68 10.9 400V 50Hz 5 26 62,600.-
ENT.ERS3 400/10 10.0 51 14.5 400V 50Hz 6 33.5 75,300.-
ENT.ERS3 400/20 20.0 26 29.0 400V 50Hz 7 110 140,000.-
ENT.ERS3 400/25 25.0 20 36.3 400V 50Hz 7 115 164,000.-
ENT.ERS3 400/40 40.0 13 58.0 400V 50Hz 8 140 256,000.-
ENT.ERS3 400/50 50.0 10 72.5 400V 50Hz 8 160 263,000.-
Dimension
o o T 1
(— . —— 2 180 120 150 132 100 220 220
ey 3 240 102 200 175 76 270 202
'??V\T/E c G 4 240 | 126 | 200 | 175 | 100 | 270 | 226
5 300 140 250 225 104 320 240
5 5 5 6 360 163 300 265 118 370 263
7 420 247 350 315 187 420 347
F o FZI_E_I 8 480 250 400 360 190 470 350
A B
H




PROTECTION & TIMER RELAY INDEX

Phase Protection Relay
GKRC Series

Under Voltage Protection
Relay

MCC Series

Current Protection Relay
AKC Series

Phase Failure Protection

Relay
MKC Series

Star/Delta Timer
SER Y/U

Digital Timer Relay
MCB/DG/ERTC Series

7Days-24Hrs Weekly Timer
MCB-50 Series

Liquid Level Controller
SSRC-04

Thermistor Relay
PT-01

Current & Volt Transducer
TA/TV Series

NP EY PN PN Y
R T A

- - ———

-

e

L 8




PHASE PROTECTION RELAYS

®
gunsaldasiuduussiulniluszuu GKRC Series WE

GKRC - Series Lﬂuaﬂnmiﬂmﬁ'mmﬁ'ﬂmn /WiAu  aussouzgeniisuliidenldauldneuuvumaiion uay

GREUNE] 'é]ﬂVI\‘IFJ\‘ISJi‘LWIﬁ']

ANs0ATI9EBUERUME (Phase Sequence) 1&8ndne uanmnuaﬂnsm GKRC-Series

wnsumlmumiaanLLUinsLaﬂLmmwwammsmmﬂuwwlﬁ‘lunsmwLl,imu‘lw%umaamunfm %30 AN 50%
%aumﬂuim'mﬂnm (Instant Tripping Mode) maa‘lm'luJuaUnimﬂmnumumafjaanummLatlmﬂmaaﬂniﬁu
11/\I17(I'11ﬂamwﬂsua‘wsmwmummmumnawﬂanaam‘u

su GKRC-M2 GKRC-02 | GKRC-02F | GKRC-03F | GKRC-02FA | GKRC-20F

SPECIFICATIONS

ilnu .
l!
1 ."': 3
i
b El'
~ G
L1
e
1Phase+Neutral
3Phase 3Phase+Neutral

[ ]
Over Voltage Protection ° °
Under Voltage Protection ° )
Phase Sequence Protection ° °
Single Phase (1-phase) X o
Three Phase (3-phase) ° °
Delay - ON ° )
Time Delay
]
3-Phase 3-Wire 1-Phase 2-Wire
Input Voltage (Network Type) | 1-Phase 2-Wire 3-Phase 4-Wire 200VAC, DELTA | 3 phase 3-Wire 232 VAC
230 VAC 400 VAC, STAR 3-Phase 3.Wire | 400 VAC,DELTA | 3 ou o 4 wire
400 VAC , DELTA 400 VAC , STAR
*220VAC +10%
Supply Voltage (Un) *230 VAC £10% *230 VAC+10% 0ok ”iﬂx}ﬁf@ gﬁﬁpﬁ?% *2\3/%:%12)0
uEDl 150/60 Hz “400VAC +10% ; 50/60 Hz ; 50/60 Hz
; 50/60 Hz
Votage Adustrents vl e S 5 e

Instant Tripping If Over Voltage > + 50% (Protection Tripping without Delay Time)
(for Energency OverlUnder) If Under Voltage < - 50% (Protection Tripping without Delay Time) B
Instant Tripping Time <500 msec 100 msec
Hysteresis 3%
Output Contact 1 C/O, 8 VA, 2000 VA (cos ¢ = 1)
Mechanical Parameters
Ambient Operating Temperature 5°C, +55°C
Degree of Protection IP 20 (front panel)
mmﬁﬂuim%"u IEC 60255-3 , IEC 60255-6 , IEC 60870-5, IEC 60529
UUIA 36 x 90 mm. 19 x 90 mm.
5101 1,685.- | 1,975.- | 2,050.- |  2,540.- |  2,750.- 3,550.-
Standard and Wiring for R—
ENTES Phase Protection -
1
IEC 60255-3 IEC 60870-5 ! LL_I - L
IEC 602556 IEC 60529 {J"’"‘" 3
h» saee
.: Supplyllsamsemond Inputs ——— B LI L3 LI




®
vce series EVTES

MCC-Series Lﬂuaﬂnsm{]aenumuLﬁmu‘lw%mn manaammumamu Microcontroller mammsﬂsuanm

6111\1'1uﬂU5uUU1WW’11ﬂ7N Single-Phase mn{]wmmmlﬁmumn (Voltage Drop) sdeLnﬂmnﬂfnuwmﬂnmmummu
A Tuszuulnin

WANNIIVINIY

gunsalaziinisnsiadaunssaulniiandleszuun1sineu Tnedlonuinusedu
Tfhassszuuiiandninenicmunls Output Relay 92711115 Switches OFF
wazynnwuszauussiulwindrgantizuni gunsalazvinnsmiaananliaude
mm’ﬂmwm‘lfma 1 - 5 ¥, Output Relay 311015 Switch ON laganaiusnis
mmwaamaﬂnsmu,az Output relayudanslng LED

maﬂmauumﬁiﬂnqu‘lﬂ MCC-1D(5M) | Lﬂwuaunuamaumwma‘lusuuu‘lwﬁq
1) ‘t’]mnum’mtﬁﬂmﬁmLﬂﬂnuuamaiﬁuu'\aul,ummn‘lmn‘luivwﬂum
2) JesfuanuBemeiiiafursumadwessuiiosanlnanluszuuusuainie

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

MCC-1D (5M)
KEVa IzNet CE€E @
MODELS MCC-1D (5M) MCC-3D

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

Functons | .|

Single-phase Protection (]

Three-phase Protection

Delay Time 1 - 5 min. 5 - 15 min.
Delay Type Delay-Off

Operating Voltage (Un) 230 VAC*, £10%; 50/60 Hz

Voltage Adjustment Interval -

Instant Tripping 168 VAC

Instant Tripping Time <500 msec.

Hysteresis -

1 NO Contact;
Output Contact 8 A, 2000 VA, cosg = 1
31A1 1,200.- 1,300.-




CURRENT PROTECTION RELAYS
gunsaldasiudunszualninluszuy

AKC Series Jugunsnitlasiumsdrunssualnii “Current Protection Relays”

azvhnsiaAnsEualnivesuames wie szuulni nd
aamammﬂmwmwuﬂh

EMAl <> ENet IEC
KEUR _§CE@ 3
pustaee
AKC-03D + CT-25
. =
_m 3 ‘ .‘?z.' "

AKC-01D + CT__/5A

[KEE] <S> Eonet C € @ [

MODELS

AKC Series

EWVTES

daeannsinaulagaunsal
aumaﬂnsmmmms Turn OFF iilenudnszuglwiingan

AKC Series:

Wernszuglniinldausgluyasiidmuals output
relay waeaﬂﬂimaxmmi Switches ON iLag®In
aUﬂiauwm'lmnsuLLa‘lwﬁ'lmum’m’mn’muﬂlq
Output relay ﬂjaaaﬂnsmwmmwmmm (Time
Delay)fiauay Switches OFF.

(Please see the following figures).

AKC- 01A AKC 01D, AKC-03A, AKC-03D
azvimiii 2 wilinén :

1.0ver Current (AKC-01A , AKC-03A) :
Sanszudlviihvasuawmasuazdasfuszuulninge
wm'mi.,ualwﬂ'mmaaLnunfnﬂ'mn'muﬂh lagns
vrmwmaﬂnsmvnnawﬂumu output relay Wie
¥ns switch OFFslussesaniicvusldly
Tripping Delay (0.5-2.5 3u1i) fiausinmsngaszuy

2.Under Current (AKC-01D , AKC-03D) :
nsainnszualwifidnduaud aunsalaziinnig
Resets Argunsalisuaznauluganiazund

CT-25 is optional for
AKC-03A and AKC-03D

CT-25
SPECIFICATIONS AKC-01A | AKC-01D | AKC-03A | AKC-03D
Over Current Protection ® (]
Under Current Protection Y °
® 6-60Awith1turn
i * . ® 3-30Awith 2turn
Operating Voltage (Un) 230 VAC*, £10%; 50/60 Hz e 220 Awith 3 turn
6 - 60 A with 1 turn ® 1,5-15 A with 4 turn
. } 3 - 30 A with 2 turn
Current Adjustment Interval 05-5A (AC) > - 20 A with 3 turn CT-25 5787 : 640.
1,5 - 15 A with 4 turn
Current Transformer Ratio | ... /5A With CT-25 ® Non-flammable enclosure

Voltage Unbalance

® Rail-mounted or surface mounted with clips

® Protection Degree : IP20

Start-up Delay 1-6 sec. e Ambient Operating Temperature
Tripping Delay 0,5- 2,5 sec. - 5%, +550C
a [ ]
Output Contact 1 C/O with 8 A, 2000 VA IEC 61010-1
® |[EC61000-4
® |[EC61000-6
31A1 2,290.- 2,290.- 2,590.- 2,590.-
Motor Protection Relay Protection Relay
Current Start-up Current Motor Stert o Cument
Normal Current
Operating Under Current C ondition
Current Below norma current) Current sensitive Over Current Condition B
relay trips and Normal (Above normal current) Curert sensitive
tums motor OFF relay trips and
turns motor OFF
Start-up Delay
Sart-up Delay TripDelay
i ) - Start Motar, Startup Dela Trip Dela ;
Stthoter StrupDely  TpDOBY  Tppeey Time siarup Dlay TEREY THegns  Teheev Time

Begns



®
MKC Series WE

MKC-Series Jugunsaiiredasiugunsallvituszinnuawas 3 wa  anawmaanudenesiumanie
(Phase-Failure) , aﬂﬂULWaluﬂﬂﬂaﬂ (Phase -Squence) uag ﬂ'a'm‘luauﬂa%amsmu’lwﬁq (Voltage-Unbalance)
mmuumﬂumwwanwna‘lmnmﬂfnmawwLLnaUnim”lWWﬁw“hmumau

WANNITVINIY

1. Phase Failure : aﬂnsm%ummimqaaauLLsaﬂu‘lw%
#4 3-phase yanuAusssuliva e lawaut e
auRaUNAOuUtput Relay 22%11n15 Switches OFF Ui
7iula

2. Phase Sequence : aUﬂimﬁlummiﬂi'maaumw
nnmawmawmﬂa mnwmmmwauﬂa‘lﬂLWawm‘lu
gnmmummwmlnﬁ Output Relay 911115 Switches
OFF viutiviula

3. Fixed Voltage Unbalance : 8Un3alazyinn13n513say
ussnusgrinanaiisunuiiansau wnwudninaaulsl
dunaszrdtandiiundn 40% Output Relay 223i1n1s
Switches OFF nmeluszaziaan 0.2 undl

4, Adjustable Voltage Unbalance : qﬂnmhzﬁ'}mi
AsdauNs ST anafisuiuliansau winwudn
Wnaaliauaaszuiranaiundrdgnivualy
(5% - 15%) Output Relay 2711115 Switches OFF ng
Tuszaziianasli 0.1 - 10 3wl

Function Diagram

Adjusted unbala;cetva_lqe Connection Diagram
sterisis
— b v MKC-03/04/05/06

I Fy ® Ambient Operating Temperature : -5°C, +50°C
! | L1 ® Non-flammable enclosure
o P L ® Rail-mounted or surface mounted with clips

| t L L2 ® Protection Degree : IP 20
I : Ly L L3 * |EC 60255-3, |EC 602556, |EC 60870-5, IEC 60529
| |
. ! - o
| | | : Wrong phase sequence _ﬂ: —dffe—
[ - I W o

| Output Rel B

T T - A . ue eay N #——————&——(Neutral is required for MKC-01/03/05)
D D D=T rppTh gi miet

MODELL

SPECIFICATIONS

Phase Failure Protection . ° ° ° °

Phase Sequence Protection b b b o b

Fixed Voltage Unbalance o o

Adjustable Voltage Unbalance ° ° °

Electrical Parameters

Operating Voltage (Un) 230 VAC 400 VAC 230 VAC 400 VAC 230VAC
50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz 50/60 Hz

Operating Range +10% Un £30% Un

Network Type 3 Phase+Neutral | 3-Phase (Delta) | 3 Phase+Neutral | 3-Phase (Delta) | 3 Phase+Neutral
Voltage Unbalance 40% fixed 5%-15% adjustable 5%-25% adjustable
Delay Time 0,2 sec. fixed 0,1-10 sec. adjustable 0.1-20 sec. adjustable

Output Contact

1C/O, 8A, 2000 VA

1 C/O,5A, 1250VA

3101

1,575.- 1,530.-

2,170.- 2,300.-

2,700.-




STAR/DELTA TIMMER

NIULUDINUIIIATUUEAS/LAAAN

SER Y/U mMausnLanamsudasiunsmnaussuy Star Delta Starter maswumsmmuima‘l%’lﬂﬂs
ﬂauIVIiaLﬁ'é]iﬂﬂJﬂ']Wﬂ\‘ﬁ]\WﬂiﬂLﬂﬂLLSJuEﬂﬁ\‘iﬂﬂﬂ’ﬁ‘l‘U\‘ﬂu 'é]ﬂVI\ifJ\i?ﬁll’]iﬂﬂ\‘lL’Jaﬁ‘iﬂu?\‘ilﬂﬂ%m 1-60 Aufl uazhae

%uwmannsv‘wmﬂ ﬂﬂ%?ﬂﬂi“ﬂﬂﬂﬂﬂﬂiﬂﬂﬂiﬁﬂﬁﬂ

Star/Delta Timer 1-60 sec
SERY/U

" 1 L3 i
. Star/Delay Timer & #. O
@ A A 120 - 500 msec a
:1-60 sec :
AL =
(9 2n0, 5a ¥ 5
[ I L
-|."" -
af R A

[KE¥] 2> et C € @ [

SPECIFICATIONS

Transition Time

SER Y/U

(AA) 20 - 500 msec.

Star Time

(A) 1-60 sec.

Electrical Parameters

Operating Voltage (Un)

230VAC £20% ; 50/60 Hz

Network Type

Single Phase / 2 Wires

Power Consumption

Less Than 8 VA

Reptition Error

+0.1%

Reset Time

Less Than 120 msec.

Output Contact

2 NO; 5A, 1250 VA

Protection Class

IP-20

31A1

1,620.-

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, =

(fixed at factory). The fault of the transition time is £+ 5 msec.This transition time

50 msec
can be adjusted (to= 20-500 msec.) in

PK25 type.
SER Y/U Dimension
E
o 18 | 1
_ 2 U_t 15 I PSS
e STAR ﬁ _ t o 16
=] "Q
a5t DELTA |2A4__>t E 62|90
N
“T ‘ 000000 |
48 <>
N T <—>58 36
KEVA I:Net C € @ |29
Circuit Plan

Main Connection

L1

L2

L3

).
e ot

=

SER-A /A

T1
jqﬁv?;:i_
U= 3~ al

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.

al@s3)
| 2/15
[:l)}* 1/16 A\ 3/18

a2




MCB / SM / DG

/ ERTC Series

L1
ee

.t*;
f.
g |

022, .
= s
MCB-8 MCB-60 MCB-20 DG-10/60
ON Delay No Voltage Delay
@] ONOFF Delay @] ON Delay Symmetric Flasher Impulse
0.1s - 30hr 4s - 60s 0.05s - 100hr 0.1s - 10min/ 1s - 60min
1C/O, 8A 1C/O,8A 1ClO, 8A 1ClO, 16A

ERTC-01

ON/OFF Delay
ON/OFF Flasher

@ Count Down Timer

0.1s - 30hr

1C/0, 8A

MODEL

KEDE] <> et C€ @ sl e | 2| 8| 8] 8| o | a 2
Py o0 m m o0 m 5 @ et
SPECIFICATIONS 2 2 g 2 2 2 8 8 i
ON-Delay L]
OFF-Delay L] L] L] L]
ON-Flasher ®
OFF-Fresher ®
Symmetric-Fresher ® ®
Count Down Timer ®
Time Range 0.1 sec 0.1 sec 0.05 sec 2sec 4 sec 0.6 sec 1sec 1sec
60-hr 30-hr 10(-) hr 30 ;ec 60 -sec 10 ;nin 60 ;nin 10(-) hr

Functional

Single shot leading edge voltage
control

OFF-Delay with control input [} [}

ON-Delay with control input [}

Single shot leading edge with

control input

Single shot trailing edge with P

control input

Control input [} ® o

No voltage delayed impulse

Electrical Parameter

Operating Voltage (Un) 230 VAC& 24 VAC/DC | 24-240 12-240 | 230 VAC & 24 VAC/DC 230V AC

VAC/DC | VAC/DC
Operation Range Un +20% (forAC), Un £ 10% (for DC)
Network Type 1Phase-2Wire
Power Consumption < 8VA <4VA < 8VA <3VA <3VA
Reset Time <150 msec. =100 msec. <200 msec. <150 msec.
Output Contatc 1C/O 1 C/O 1 C/O

8A, 2000VA 16A, 4000VA 8A, 2000VA

Degree of Protection IP-20 IP-40 IP-20 IP-40

31A1

1,200.- | 1,300.- | 1,690.- | 1,850.- | 970.- | 970.-

4,200.- | 5,300.- | 2,350.-




®
wcesoseries EAVTES

MCB-50 Series Lﬂuaﬂnimmummswm'ml,w*u 7 Su 24 Flusfiaunsasvuananlunsineuldse
18 I‘tstmiuUsunau‘lﬂmﬂ 2 output contact relays Foanuuuulusunsudassuenainiu

7 Days 24 Hrs

Weekly Timer
MCB-50 Super Capacitor 5 Years Battery Life Manual 2 Output Contacts
(10 HourRe serve ) ON / OFF
EMA (N 3 X
KEVR M Net C € @
Functional

7124 Weekly Timer "f-}{‘s 31'1 Hr‘

Additional Reserve
(Super Capacitor 10 Hrs)

MODEL
MCB-50 Weekly Timer 18 Programs
MCB-50t Weekly Timer 18 Programs

~@—@- 24 Hrs Time Programming
-@— 1 Relay Output (8A)
-O——— 1 Relay Output (16A)
———@- 2 Relay Outputs (8A)
-@—@® 5 Year Battery Life

-@®—@® 18 Programs

-0

® 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/O Output Contacts / 8 A250 VAC, 2,000 VA| 1 C/O Output Contacts / 8 A250 V AC, 2000 VA

1 C/O Output Contacts /16 A 250 V AC, 4,000 VA
(optional)

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

Mechanical Parameters
Equipment Protection Class Il
Ambient Operating Temperature -5°C, +50°C
Degree of Protection IP-20
Installation Rail mounted
Dimension / Weight DIN 11/ 02 kg
31A1 4,350.- 3,350.-

Street Light Garden Sprinkle Escalator

s - Se—— | >~




LIQUID LEVEL CONTROLLER

<)
\ATRIAUANTERUYRLMaINE UL SSRC-04 WE

SSRC-04 L‘U‘IJE)‘L]ﬂiiu‘VI‘lJiuElﬂﬁﬂ‘lgﬂuﬂ’JUﬂﬁJi“’ﬂU%a\‘lL‘Wa'ﬂuﬂ\i mws‘umuammwnssu LAy VI?JEJE]’]ﬁEJLl]UG\‘IJ
L@ﬂﬁ]WﬂiLﬁﬂﬁ]“@ﬂIﬂﬁﬂﬂu“ ON LSJ‘EJi“’ﬂU‘UO\?LWa’JﬁNNﬁﬂU Level Electrode U uay Lamwmn,aﬂﬁ)"aﬂ"luamuw OFF
LB52AUVDANAININIT Level Electrode L Common Electrode B m‘lﬂi‘um*‘ﬁuwiiﬂLiJﬂ'JﬂﬂVllﬁJUﬁlWﬁﬁﬂﬂﬂQﬁﬁJl?
ﬁ’]&l’]iﬂ‘ﬂi‘Uﬂﬁ‘lﬂﬂﬂ 5-50 kW LWE]ﬂ']‘i‘lJSuElﬂﬁﬂ‘UﬂU‘UENL‘Iilﬁ')‘l/l%Jﬂ'J'l&lLWIﬂﬁ']\‘lﬂuaaﬂl‘U

WANN1ITNNU

1. lodnmsiadazagluaniug ON Wio Electrode
"H2" ﬂsqﬁmnmsamwanwmmmuavwaU‘luamu“
SSRC-04 T OFF \lasziuvasmandudiany Electrode "a2" vas
[] i1 ]
' MBUL Il WAZAIUANNITINNIUYBY Pumping Motors.

2. agdlsfmmnsIdnuefingaundredusnanse
auldradisveavalduianu Electrode "B1"
Tunwus | wilunsaifissauvasmarlunaus | é
N9192AUYaY Electrode "B1" N157191U¥89 Pumping

alsianusarinanuldimadiunisdesiunmsieuves
Pumpmg Motors mnnsmw‘lumaammaﬂumw“
| 188 11WA3IAd Azagludaiug OFF UNSTING
iuﬂUﬂJaQLﬂa?1uﬂﬂ?qu | §uKdnu Electrode "A1"

Tank Liquid Level Controller

* Gaanannisineuiiluainsguves SSRC-04
MODELS inlaunsalriuAuvaLiad a'm'lsnu'fltﬂm'm

s2ufiuwiis Electrode ialuldagnsiiuszansaw
SPECIFICATIONS SSRC-04
Single Tank Controller ) Electrode (optional)
: LLS-02 General Electrode
Connection Type Terminal % mm
Electrical Parameters g
Operating Voltage (Un) 230VAC £10% ; 50/60 Hz LLS-01
Operating Range (0.9-1.1)xUn N -
Sensitivity 5 - 50 kQ(adjustable) § . e
Warning Light LED on front panel g
Output Contacts 1 C/O with 8A, 2000A ' '
Protection Class IP-20 — —
37A1 1 250 17 mm 15mm

Price : 395.-  Price : 245.-
NOTE: Liquid Level Controllers can not be used with flammable liquids.

Connecting Diagram forSSRC-04 Dimension
' | 58

0o0dodo ' | | A | ocooooo
ULB 214

568 L

SSRC-04

8 3 b

A B L1e® |
00Q000| 28 r | Yy |000000
¢ o L3e L 32 25
Un N o 48 <i>



PT-01 (Thermistor Relay) dudidnnsaiiasiadivnelutlasiuanuiaunivasdinnnuioulusainas
PT-01 Thermistor Relay {uaunsaliild3unsWainain PTC Protection

Thermistor Relay
PT-01

130

—1120

N
~——_—T" 10

10
20 40 60 80 100120140160 180 200

Temperature °C

Connection Diagram

UNANNIINI9IY

vingungivesunadnnielunatnasiidngsndnan Tc fign
fvuadae PTC aelufuaimeininouunaazaeu
aanuzilu OFF siufiivanganisinnuvasuaines dasiu
AMdegLiNaImMaaULTaIIINANNTOUGLHIES

Please see the below graph for typical resistance of PTC temperature
characteristics for 3 different switching temperatures (110°C, 120 0C,130°C)

normally. As seen from the figure,

when T<Tc-5 0C, the PTC resistance is smaller than 100 Q

When T>Tc+5 0C, PTC resistance is greater than 10 k Q

MODELS
SPECIFICATIONS
Electrical Parameters

PT-01

Operating Voltage (Un) 230 VAC ; 50/60 Hz
Operating Range (09-1.1) x Un
Output Contact 1 C/O Contact, 8A/2000VA
Degree of Protection IP-20

Ambient Temperature -5°C to +50°C
91A1 1,550.-

TA/TV Series ?ﬂE

Transducer Juaunsalulasdtyayrauain Electronic Signal
1u Analog Signal (0-20 mA) Fawsnzdmsu msirluldnuau
Controller wag Automation Systems.

EMA
EUR

k-0
TSE-150- N
200 —_——

TA-111, TA-112 uaz TV-111 JugUaluvasdyeradid it
38UU Power Supply wuu “Self-Power Supply” FalsignTudag : =y
1‘3 Power Supply IMNNTYUBN Lﬁaﬂ’J']SJﬁ%ﬂ’Jﬂi’JG’IL%’Wi’e]ﬂ'li‘lj'] -EE- ...Ej
e : : : i
- 5
— W T e
v~ T TA-111
Voltage Transducer Current Transducer
MODELS
SPECIFICATIONS
Measurement Input 0-1AAC 0-5AAC 0-220 VAC
Frequency (Hz) 50 Hz 50 Hz 50 Hz
Power Consumption 3VA 3VA 4 VA

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

Output Signal 0-20mADC 0-20mADC 0-20mADC
Linear Output Ranges (0.05...1.1) x In (0.05...1.1) xIn (0.2...1.1) x Un
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.
37101 6,990.- 6,990.- 7,900.-




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




®
CURRENT TRANSFORMER
) enT.series EVTES

yanUanseualiii

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.30 Series CURRENT RATING 50 - 300 A [KEVR] <> et C€ @ B

Dimension Rated Accuracy
(mm.) Current Class

50/5A 2,200.-
60/5A 2,200.-
75/5A 1.0 5 2,200.-
80/5A 2,200.-
100/5A 2,200.-
125/5A 2,200.-
150/5A 2,200.-
200/5A 2,200.-
250/5A 0.5 10 2,200.-
300/5A 2,200.-
ENT.40 Series CURRENT RATING 400 - 600 A [KEVR] <E> Tinet C € @ [
Dimension Rated Accuracy
Current Class
00151 | resor
500/5A 05 10 1,950.-
600/5A 1,950.-
EMA
ENT.60 Series CURRENT RATING 750 - 1250 A [KEVR] <> kNet C€ @ [BS
Model Dimension Rated Accuracy Burden
ENT.60 (mm.) Current Class (VA) 31M1
750/5A 2,350
— A 800/5A | 2,350.-
; 0.5 10 |}—=2""
o 1000/5A 2,350.-
@ [d] 1250/5A 2,350.-
| L)
. [ I J L
(of-1s]




®
ENT.Series WTE,

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.80 Series CURRENT RATING 1500 - 1600 A [KEVR] <2> et C € @ [BS
Model Dimension Rated Accuracy | Burden 510
ENT.80 (mm.) Current Class (VA)
oy S 150054 | i | 3,150
) 1600/5A . 3,150.-
R i

% ! B 2

T ST

I [ LR 4 | L N

v Br—-.;u—'-:t:b"—'l-
o =g o
ENT.100 Series CURRENT RATING 2000 - 5000 A [KEVR] <> ToNet C€ @ [
Model Dimension Rated Accuracy | Burden 5701
ENT.100 (mm.) Current Class (VA)

ENT.100 2000/5A | 3,950.-
2500/5A | 3,950
3000/5A | (o0 | ggqs | 5400
| 3200/5A | 5400.-
| r T dd . | 4000/5A | 5.400.-
: - -<} |- | s000/55A 6,200.-




®
ENS AYS Series WTE

ENS.AYS Series ENS.AYS Series ADVANTAGE
METERING CLASS

High Quality Split Core Current Transformer
Made in Germany

I Operation Frequency : 50 Hz
| General | B Insulation Class : Class E

M Current Transformer Class  : Split Core for Metering

M Accuracy Class :0.5

ENS.AYS Series, High Quality Spilt Core Current
Transformer with Accuracy Class & High Burden Power

B Maximum Operating Voltage :720 VAC
B Operating Temperature :5Cto40°C
M Storage Temperature :25Cto70 C

100/5A 1.25 9,400.-
ENS.AYS 23 200/5A 10 1.50 9,400.-
ENS.AYS 23 300/5A ) 3.75 9,400.-

u@: :an ENS.AYS 58 500/5A 1.0 5.00 11,000.-

=N
o P — |

ENS.AYS 58 [

400/5A 15,500.-
500/5A 25 15,500.-
ENS.AYS 812 600/5A 0.5 2.5 15,500.-
800/5A 25 15,500.-
1000/5A 5 15,500.-
ENS.AYS 812
1200/5A 17,900.-
1500/5A 15 17,900.-
1600/5A 15 17,900.-
ENS.AYS 816 2000/5A 0.5 15 17,900.-
2500/5A 15 17,900.-
3000/5A 15 17,900.-
4000/5A 30 17,900.-

ENS.AYS 816

ENS.AYS 812 ENS.AYS 816

ENS.AYS 23 ENS.AYS 58

) . B 198 243
Dimension cict 34/58 64179
E 30 80 8 120 1%

KER] <> et




TERMINAL BLOCK INDEX

Screw Type Terminal Block
Feed Through

2 Levels

Earth

Accessories
End Sections




TERMINAL BLOCK
HIGHQUALITY CERTIFICATES

ENTES; a market leading manufacturing company in Turkey for devices in energy
quality, power factor correction, measuring, protection & control areas since 1983,
started to supply terminal blocks and cable ties as of 2011.

You can obtain the different type terminal blocks and cable ties listed in this price
list from our distributors (Thailand Distributor : Measuring Automation Co.,Ltd).

All products listed in this catalog have certificate of compliance of quality standards (CE) determined by European Union.

This standard cover the rules about terminal blocks with screw type or non-screw type clamping mach anisms which need
to be fixed to a post in order to ensure a mechanical and electrical connection between copper cond  uctors and which are
used at industrial or similar applications.

Itis one of the criteria which comply with European Standards. (IEC 60947-7-1)

RoHS standards prohibit the use of materials that are harmful to humans and environment in production of electron ic
products according to the 2002-95-EC regulation.

Our products are in compliance with RoHS criteria by not containing chemicals which threaten human health and
environment.

UL 94 V0 flammability standard requires that the plastic parts of product must not bum with flaming combustion for more than
10 seconds after application of the test flame and that the product may not leave any chemical or flammable residue around
during combustion.
The terminal blocks listed in this catalog comply with the UL 94 VOflammability standard in reference to workplace and worker
safety.
UL 94 V2 flammability standard requires that the plastic parts of product must not bum with flaming combustion for more than

c uL 30 seconds after test flame application.

LISTED The product can drip flaming particles that ignite for this standard.

The products listed in this catalog comply with the UL94 V2 flammability standard in reference to workplace and worker

e B0 8

GPAOSER TLE/GR SFREYGR SCH/DDZR
1% e

HMM/1+2BR HMM.1/2+2/GR HLD.2/GR HTE.1/2+2 HFR.4/M/GR HMS.2/GR



SCREW TYPE TERMINAL BLOCKS
FEED THROUGH TERMINAL BLOCKS

SCREW TYPE

CE@ v %

CBC.2/GR CBC.6/GR CBC.16/GR CBC.35/GR
Order No Type Cross-section (mmz) Description Color Pcs/Box  PRICE/pcs
M2094 CBC.2/GR 25 Cable 2.5 SQMM. Grey 120 26.-
M2095 CBC.2(Ex)I 2.5 Cable 2.5 SQMM. Blue 120 27 .-
M2096 CBC.4/GR 4 Cable 4.0 SQMM. Grey 100 31.-
M2097 CBC.4(Ex)l 4 Cable 4.0 SQMM. Blue 100 32.-
M2098 CBC.6/GR 6 Cable 6.0 SQMM. Grey 100 47 .-
M2099 CBC.6(Ex)l 6 Cable 6.0 SQMM. Blue 100 48.-
M2100 CBC.10/GR 10 Cable 10 SQMM. Grey 100 63.-
M2102 CBC.16/GR 16 Cable 16 SQMM. Grey 50 79.-
M2104 CBC.35/GR 85 Cable 35 SQMM. Grey 50 133.-

FEED THROUGH TERMINAL BLOCKS

SCREW TYPE

" ]
Cel
TEO.2 TEO.4
Order No Type Cross-section (mmz) Description Color Pcs/Box  PRICE/pcs
M2112 TEO.2 25 Earth Terminal 2.5 SQMM.  Yellow-Green 75 76.-
M2113 TEO .4 4 Earth Terminal 4.0 SQMM.  Yellow-Green 50 77 .-
ACCESSORIES

END BRACKETS

ACCESSORIES

e T

Ccel B &

Order No Type Cross-section (mnr) Description Color Pcs/Box PRICE/pcs
M2133 BTO - Screwless for TH 35 Rail Black 25 24.-
M2134 BTU - Screwless Universal Black 25 36.-

END SECTIONS

ACCESSORIES

Ce@Exm &

Order No Type Cross-section (mnt) Description Color Pcs/Box PRICE/pcs
M2136 CBC.2-10/PT/GR - For CBC.2,4,6,10 Grey 50 18.-
M2227 CBC.2-10/PT(Ex)I - For CBC.2,4,6,10 Blue 50 17.-
M2137 CBC.16/PT/GR - For CBC.16 Grey 25 18.-
M2338 CBC.16/PT(Ex)I - For CBC.16 Blue 25 19.-
M2531 - - For CBC.35 Grey - 21.-
M2532 - - For CBC.35 Blue - 21.-
M2804 End SectionSFR.4 = End Section for SFR.4 Grey - 25.-
M2805 End Section SFR.6 - End Section for SFR.6 Grey - 40.-



Note
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MULTI CIRCUIT POWER METER
30eiauazinzdawasulnfuuuiatea99s

Price : 85,000 .-

Electrical Characteristics

True rms

2 channels main circuit input are isolated
8 channels three-phase or 24 channels
single-phase sub-circuit input

Measurement
Circuit loop

Display update rate 0.5 Second
Metering system type 1P2W, 1P3W, 3P3W, 3P4W
Input Range: Voltage Voltage:

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

Metering over range

Power Quality THD

Individual harmonic

Display Characteristics

Dot Matrix LCM 128*64 dots matrix with white backlight
Indicator LED Power/ COM1/ COM2

Demand

Calculation method Slide / Fix

AEM-DR2 ii 2 unaisasvdnuuu 3 wafiuendass aunsalddmussuulnin
funneneiuluauds 24 wa wuudaia Wiswuuauwa 8 ﬁmmmmwwaa Taeld
AU CT/5A (main) uaz CT/333mV (Sub) wﬂwmw‘lﬂuﬂfnunnmaLtuumaa
szmmmmmT,UsLmiulﬂmnwuwamﬂwammeumsﬁammw RS 485 1%
wnzdmdunuithesinihsuauanndewszudafuilunisaans
vesguninl Wwu e1Asliig/emnsniug / gudn1sdn/ viewn / Wiedaueang

uazaAAuNY

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 ; mchanical contact or
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)

Output frequency: 250Hz (max)

Energy count output: 3200 Pulse/

kWh; duty cycle 50% ; from Ma

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)

- : i
Accuracy& Resolutions Weight 750g%20g
PARAMETE ACCURACY RESOLUTION MEASUREMENTRANGE
Voltage 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% 0.1W -999999999~999999999W
Reactive Power 0.5% 0.1Var -999999999~999999999Var
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 0~99999999.9kVarh
ApparentEnergy 0.5% 0.1kVAh 0~99999999.9kVAh
THD 1.0% 0.1% 0~1000%
Individual harmonic 1.0% 0.1% 0~1000%
Unbalance 0.5% 0.1% 0~3000%




MULTI CIRCUIT POWER METER
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TOU (Time of Use) ,(Option) Safety

4 Seasons: 1~4 seasons per year Isolation: AC 2KV,50/60Hz,for 1 min,

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

day for billing) Power /Input / Output / Case
Parameters of TOU : AE-Imp. AE-Total. RE- Imp. RE-Total. Insulation resistance: =100MQ@500Vdc

SE. SE-Total EMC: EN61326:2006

Yearly setting: Tariff setting for 1 year or set up to 5 years LVD: EN61010:2010

Data Logging (Option)

Setting: Load setting from previous saved file or set . .

according to needs.Time interval from Dimensions

1~32767 for second, minute, hour or day,
depend on value record needs.
Memory storage: 2MB Flash ROM

U

Communication 1
Protocol: Modbus RTU mode t H ﬁ
Baud rate: 1200/2400/4800/9600/19200/38400 * :
Data bits: 8 bits e
Parity: None / Even / Odd [ ‘
Stop bits: 1 or 2 X

Address: 1~247 programmable
Distance: 1200M max
Terminate resistor: 120~300Q/0.25W(typical: 150Q)

Device Connection Assignment

Relay Output External Control Input

Main Circuit (Ma) 5
Current Input Sub-Circult Current Input
Main Circuit (Ma) Sub-Circuit Current Input
Current Input Ba1~3 Ba4~6 Ba7~9 Bal0~12 RS485
IEBEEEREEEEEE FEEE i
78 e otz [CRLITR] alelaioe |aprldons] | s ot
[ ]vs
[ 2.0 02[ PE
Main Circuit (Ma) =+ g
Voltage Input %\'\,‘g 8 bt Power Supply
=l 88[ L
| 6 |VN Display panel O LED Indicator
o
[e]
[a1]v1
OO0 00w
Main Circuit (Mb) Faai Ne
Voltage Input 25] v3
o] v

e e EThE R [T
Main Circuit (Mb) Bb1~3 Bb4~6 Bb7~9 Bb10~12 Pulse Output
Current Input Sub-Circuit Current Input

Clamp CT Selection Guide

SCTK681 A | Hole Dimensions | —_— | Rated Current
CODE |Dimensions CODE | Primary Side

10 @10 50 A 50 A Item Primary Side Secondary Side Accuracy Ratio Weight
100 A 100 A G)] (mv) %ES. ©

16 D16 150 A 150 A SCTK681A-010 50 333 0.5 2000:1 60

_SCTK681A-016 100 333 0.5 3000:1 100

o4 24 200A 200A SCTKG81A-016 150 333 0.5 3000:1 100

250 A 250 A SCTKB681A-024 200 333 0.5 3000:1 205

250 A 250 A SCTK681A-024 250 333 0.5 3000:1 205

35 35 200 A 200 A SCTK681A-035 250 333 0.5 3000:1 375

SCTK681A-035 400 333 0.5 3000:1 375

600 A 600 A SCTK681A-035 600 333 05 30001 | 375




MULTIFUNCTION COUNTER
\A3eiAuLAZIAAITIUIY PULSE

CM1-CT MULTIFUNCTION COUNTER
[Pulse Input]

CMI-CT gunsal udnsuan1stiu Pulse dnansausansdildvainvany
vidwaina § Port faa15 RS-485 dmiudedaya waztuiinlily
Data logger snzdmiunuiifesnisugnswanisdusiuau wu
SrurunsuandudUiunanistdiin nstdluin wazdue fidousa
fluyadedtyeurad Pulse output

Price : 9,800 .-

Technical Specification Control function (Option)
|nput Relay output: 2 Sets
Input Range Input Type Pulse Level . FORM-C, 5A/230Vac, 10{\/115V
Action mode: N/R/C/E/F/QorHi/Lo mode
0~50Hz Contact . :
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 T2V Putse Input Low level: Under 4V Analog Output (Option)
- 0, . H
Input type (NPN, PNP, Contact) can select by dip switch of rear panel Accuracy: 0.2% of F.S.; 12 bits DA
<converter
Counting mode: Five mode Ripple 0.1% of F.S.
UP: Counting up / Increment (A:Increase B:Pause) L .
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: <AC 2.0 KV between input and output
g\“:/:gcgasi .B:chreage) (Acsignal Bl o \ Output range: Voltage output: 0~5V / 0~10V / 1~5V
:Counting Up or Down (A:signal B:Increase or Decrease i " " -
ABP-2: A/B phase input Current outpu_t_. 0~10mA / 0~20mA / 4~20mA
(A»B:Increase B A:Decrease) Output capability: Voltage: 0~10V: ! 1000Q;
Input range: 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
Display and Function High setting: -19999~99999
LED: 6 digits,0.56"H red high-brightness LED [AOHS] Output Low setting:
Relay output indication: 2 square red LED Digital fine adjust: -19999~99999
ECI function indication: 2 square green LED . . } _
ECI1=Gate(Pause) and ECI2=RST(Reset) [AOZRO] adjust range: 1999~1999
RS485 communication: 1 square orange LED [AOSPN] adjust range: -1999~1999
Display value: CNT(Counting) / METER(Length Counting) RS485 Communication (Option)
Pulse countPPR : 1~999999 .
MultiplierCNTSF : 0.00001~9.99999 Protocal: RS485 Modbus RTU mode
Display= Pulse count x Multiplier Baud rate: 1200/2400/4800/9600/19200
Length unit M /CM/ Yard / Foot Data bits: 8 bits
Shaft diameter setting : DIQMT 0.00001~9.99999 (Unit : M) Stop bits: 1or2
Over flow setting: OVFL(Overflow) /RCYCL (Re-cycle counting) R
Initial value of count down :  In DOWN mode, can set start value for count down Address: 1~255
Relay output type; Setting range : 0~999999 Distance: 1200M max
Terminate resistor: =150Q
External Control Input Function Power Su
: pply
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 Vdc, Between Power/ Input / Output
Environmental characteristics
Operating temp.: 0~60°C . .
Humidity rating: 20~95 %RH, Non-condensing Dimension
Temp. coefficient: < 100 PPM/°C 2
Storage temp.: -10~70°C _T = 9
IP Enclosure: Front panel: IEC 549(1P54); Housing: IP20
FRONTVIEW 48.0 |]
_l = _
Mechanical characteristics = | L—
Dimensions: 96mm(W) x 48mm(H) x 80mm(L) !: 96.0 :! ->| !: 60.0 >|
Panel cutout: 92mm(W) x 44mm(H) 8.0 12.0
Case material: ABS (with fire-retardant)
Mounting: Panel mounting _T " :
. . Dimensions : 96mmx48mmx80mm
Terminal block: Plastic NYLON 66 (UL 94\4'0); A PANELCUT-OUT 44.0 +0.2 PanelCutout : 92mmx44mm(advise)
10A/300Vac, M2.6, 1.3mm™~2.0mm" (16~22AWG) i
Weight: 310g

Unit:mm



MULTI PULSE (FREQ.) INDICATOR
\A399TALALIAAINARIIUA PULSE

CS1-RL PULSE (FREQ.) Indicator

Price : 12,800.-
Technical Specification
Input
Input Frequency Input Mode Input Level
0.01Hz ~ 50 Hz Mech. Contact
0.01Hz ~ 50 Hz NPN High Level: 8~12V; Low Level: 0.0~4.0 V
0.01Hz ~ 100KHz PNP (with excitation supply 12Vdc)

0.01Hz ~ 140KHz
(option)

High Level: over 2/3 of input level

Voltage Pulse Low Level: under 1/3 of input level

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

, 12Vp, 24Vp)

Calibration:
Input range:
Accuracy:
Sampling time:

Response time:

Time 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 = “1”)
Auto, Manual programmable,

In manual mode, the period

of time out can be set 0.0 sec~999.9sec

Numeric: 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.I. function indication: 1 square green LED
Max/Mini Hold indication: 2 square orange LED
Down 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 / Semi-Auto / Fix; 3 mode
programmable

Compensate error from 0.001~9.999

ouf L, 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 range: 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

Lﬂuaﬂnsmuamwamwn I UTERTERTE mmsmumqmmn
Faus 0.01 Hz - 100 KHz wuwamminﬂi‘uLﬂaaumiuammawu
AUABUNNE Wash Hdosns Rs-485 dmivdetoya Lsavuuwn‘l’ﬂu
Data logger Wz F19SUNULEAIAN RPM 'saumammamsqms‘lﬂa
AMUSITOUVDNATRENS WD aﬂnimwmammm Pulse output

RS 485 Communication(option)

Protocol:

Baud Rate:

Data Bits:

Parity:

Address:

Remote Display:
Distance:
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:

Weight:

Power
Power Supply:

Dimension

Modbus RTU mode
1200/2400/4800/9600/19200/38400
8 bits

Even, odd or none (with 1 or 2 stop bit) programmable
1 ~ 255 programmable

to show the value from RS485 command of master
1200M

150 @ at last unit.

programmable

AC 2.0 KV for 1 min, Between Power / Input / Output
/ Case

2100M ohm at 500Vdc, Betw
/ Output

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

EN 61010-1:2001

een Power / Input

0~60 °C

20~95 %RH, Non-condensing
<100 PPM/ °C

-10~70 °C

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

96mm(W) x 48mm(H) x 72mm(D)
92mm(W) x 44mm(H)

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

Plastic NYLON 66 (UL 94V-0)

10A 300Vac, M2.6, 1.3~2.0mm
350g

(16~22AWG)

AC115/230V,50/60Hz;

Front View

T — =

48.0 I]

B 1

N JL—soo—» L—

12.0

Tw,z Dimension: 96mm x 48mm x 72mm
Panel Cut out: 92mm x 44mm

Unit: mm

A

92.0




MULTI CIRCUIT POWER METER
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Connection Circuit

Bal~3 Bad~6 Ba7~9 BalO~12
V1l V2 V3 VN 3P4W  3PAW  3P3W  3P3W

[ [
Ma idndeditidod  Pealedalod] o] o] ] 5

gzz O 000

00000

45 |v3
46 |VN

Mb | [laitode]  GERERE REEERL) RERERL] FRRERL]

Bb 1~12 1P2W

Application Communication System

| Multi circuit power meter |

DATA LOGGER

PC OR NOTEBOOK

N
- REPORT DATA, GRAPH =
AND SUMMARY

| cm1 | cs1
Water consumption Water flow rate

m b
i I\ i

| /

n Water meters
XE&PCS a X 24PCS

o B £
SOUD CORE SPLIT CORE o i
MAIN SuB il =




MULTIFUNCTION POWER METER
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Applications

*Energy management system
*Factory automation
«Intelligent power panel
Industrial automation

Price : 11,500-.

m Meter Selection Guide

Measurement

Voltage Vi Vo, Vo Viwae ! Via Vas Vi Vida
Current (P P P e

Active Power P P, P; P

Reactive Power Q Q Q 2Q

Apparent Power SS; S 28

Power Factor PF; PF, PF; PFay

Frequency Hz

Active Energy

WhImp Wh Exp Wh Total Wh Net

Reactive Energy

Varh Imp Varh Exp Varh Total Varh Net

Apparent Energy

VAh Total

THD/Voltage (31st TH

D) THDy: THD,, THDys THDy s

THD/Current (31st TH

D) THD,; THD,, THD;s THD, s

RS485 Modbus RTU mode
CO, Co. (Kg)
PO Pulse Output

Accuracy & Resolutions

*Power Grid automation

Community power monitoring

eIntelli

Metering over range:

Input load:

Power Quality
THD:

RS485 Communica
Protocol:

Address:

Baud rate:

Parity:

Data bits:

Stop bit:

Distance:

Terminate resistor:
Memory storage:

Pulse Output

Output type:
Parameter for output:

Pulse divider:
Pulse width:
Test pulse output:

PARAMETER ACCURACY RESOLUTION MEASUREMENT RANGE Power Supply
_ Range: AC 85~264V / DC 100~300V
Voltage 0.5% 0.1v OIS Power consumption:  AC:"10VA @ 230V / DC:"3W
Current 0.5% 0.001A 1%~120% CTratingcurrent
Neutral Current 1.5% 0.001A 1%~120% CTratingcurrent Environmental Characteristics
Active Power 1.0% 1w -999999999~999999999W Operating Temp.: 0~60C
) Humidity rating: 5~95%RH, Non-condensing
0, - ~
Reactive Power 1.0% 1Var 999999999~999999999Var Temp. coefficient: <100 PEM/OC
Apparent Power 1.0% 1VA 0~999999999VA Storage Temp.: <10~70C
Power Factor 10% 0.001 0.020~+1.000~0.020 IP Enclosure: Front panel: IEC 529 (IP50): Housing: Ip20
Frequency 0.2% 0.01Hz 45.00~65.00Hz ) .
- Mechanical Characteristics
Active Energy 1.0% 0.1kWh 0~9999999.9kWh Dimensions: 96mm(W)x96mm(H)x70.5mm(L)
Reactive Energy 1.0% 0.1kVarh 0~9999999.9kVarh Panel cutout: 90mm(W)X90mm(H)
Material: PC, Black (with fire-retardant)
Apparent Energy 1.0% 0.1VAh 0~9999999.9VAh Mounting: Panel mounting
THD 1.0% 0.1% 0~100.0% Weight: <4009
m Technical Specification

Electrical Characteristics

Measurement:
Sampling:
Metering system type:

Input range:
Current:

CT Primary side ratio:
Frequency:

True RMS

128 point/Cycle

1P2W, 1P3W, 3P3W(2.3CT). 3P4W
(1.3CT),Balance / Unbalance
Voltage:40~400Vin; 60~600V1iL

PT Primary side ratio: 100~1200000V
PT Secondary side ratio:50~500V
0~5A/0~1A

5~9999A

45~65Hz

gent green building

Voltage:2x rated voltage continuous;
2500V, 1sec

Current:2x rated current continuous;
20x rated current 1sec

Voltage:<0.2VA; Current:<0.1VA

Total harmonic distortion for voltage and
current

tion

RS485 Modbus RTU mode

1~247
1200/2400/4800/9600/19200/38400 bps
None / Even / Odd

8 bits

1or2

1200M max

120~300Q/0.25W(typical: 150Q)

FRAM

Open collector (O.C.); 40Vdc/ 50mA
Import active energy .

Export active energy . Import reactive energy.

Export reactive energy

1~9999 (x0.1 kWh or kVarh )
0~5000(mS);0 is 50% duty cycle
1600 Pulse /1kWh, duty cycle 50%




MULTIFUNCTION POWER METER

Safety m Connection Diagram
Isolation: AC 2KV,50/60Hz,: for 1 min, Between Power /

Input / Output / Case Aux Power
Insulation resistance: <100M! @ 500Vdc
EMC: EN 61326-1:2013;

CISPR11 CISPR11 Clasaa A;
EN61000-3-2:2014; EN61000-3-3:2013;
IEC61000-4-2:2008;
IEC61000-4-3:2006+A1:2007+A2:2010;
IEC61000-4-4:2012; IEC61000-4-5:2005;
IEC61000-4-6:2013 AC85~264V
IEC61000-4-8:2009; IEC61000-4-11:2004

FCC: FCC part 15 subpart B Class A -

LVD: EN61010-1:2010 |!—|:|—

Wire terminal: PAG6 (UL 94V-0) 1A Fuse
Voltage / Current input:
AWG:26~10 / 0.5~4.0mm?
Screw Torque Value: M3 /8.0kgf.cm(Max)
Others input:
AWG:28~16 / 0.5~1.5mm?
Screw Toque Value: M2 / 2.04kgf.cm(Max) Voltage and Current input

= Front Panel ® 1PIW - [ 1P2Y]

-:88888 N eataitiie
= R= A== b = 2
tpAaas B

HO
8.B8.88:88:8:8=x. * IPAW- WID PT I 3CT [ 3P4¥ale |

WELFAGH HEUTE T CURREHT B UTR
Twh [ wd [ wa [ wen §NAN AN Had [Nk I

Display: LCD 65(W)x61(H)mm; White backlight R (T TS T T lj:!:u T 0 B B
Backlight delay time : 0~15 min (“0” is always on) v 1
vz —
V3 —
VH
= Dimensions
i cra il Pulse output

-:gaaas
:gag8s
:gRagEE

8.8.88:888:8=

Wire: ANG 28~16 (0.5~1.5mm?)

FULSE OUTPUT | susrowen |
X3 2 I 0 O T .

1112 13141516 1718192021 222324

=1

| le—ss.5—

Unit iy 15.0 1 +1

= Installation RS485 Communication port

Wirn, AWG Z8~18{0.5~1 smm’)

A+ B
PAMIL CUT-DUT _[ 11213141516 17 11 Distarce Mot 120M
b 1 == Tﬂlim:‘mﬂﬁ
EEEEEEE tstencera: 1500




cPm-80 SERIES  ADTEK

CPM-80 Series A3osiiaseyimdsnusfadileddunnuuiuigdlunsinuasnisuansea Amwsilnedene
gl Fedaannsatauuuaesiienisdmenusud kWh uag kvarh Smstufindigean / shandiusunsld
wEuLazAInLFesnIdsnulninlEBnde uenanidaindr TOU ussfunagnszua THD Hamonics
Isanndis 63 ddiu gunsalanmsguiinesndeans RS485 Modbus, 2 Digital Output, 4 ECl uay wiieamdn
aMB dwisutufindeya eigldauannsadiu option ieilsdunisldausnntuldmuaudosns

Applications

*Energy management system <Power Grid automation
*Factory automation *Community power monitoring
*Intelligent power panel «Intelligent green building

*Industrial automation

NEAAA.

nis

. V2,V3, V_AVG, U12, U23, U31, U_AVG, 11, 12, I3, L_AVG, IN, P1, P2, P3, P_SUM, Q1,
Q2,Q3,Q_SUM, S1,52, S3, S SUM, PF1, PF2, PF3, PF_AVG, Unbl_V, Unbl_| Phasor
A

Diagram_V, Phasor Dlsgram l, THD_' VIUEAX THO_VMIM, V_AVG THD.MAX, V_AVG.THD.MIN,

THD_I.MAX, THD_I.MIN, |_AVG. THD.MAX, |_AVG.THD.MIN, DM_P, DM _Q, DM_S, DM_ILMAX,
DM_1LMIN

B-7



MULTIFUNCTION POWER ANALYZER

Accuracy & Resolutions

PARAMETER ACCURACY | RESOLUTION MEASUREMENT RANGE
Voltage 0.1% 0.1V 40.0~400.0Vac(VLN)
Current 0.1% 0.001A 1%~120% CT rating current

Neutral Current 0.5% 0.001A 1%~120% CT rating current

Active Power 0.2% 1w -999999999~999999999W

Reactive Power 1.0% 1Var -999999999~999999999Var
Apparent Power 0.5% 1VA 0~999999999VA
Power Factor 0.25% 0.001 -0.020~+1.000~0.020
Frequency 0.2% 0.01Hz 45.00~65.00Hz
Active Energy Class 0.2S 0.1kWh 0~99999999.9kWh
Reactive Energy Class 2.0 0.1kVarh 0~99999999.9kVarh
Apparent Energy 0.5% 0.1kVAh 0~99999999.9kVAh
THD 1.0% 0.1% 0~100.0%
Individual harmonic 1.0% 0.1% 0~100.0%
Unbalance 0.5% 0.1% 0~300.0%
m Technical Specification
Electrical Characteristics
Measurement: True RMS
Sampling: 256 point/Cycle

Metering system type: 1P2W, 1P3W, 3P3W, (1.2.3CT). 3P4W

(1. 3CT),Balance/Unbalance

Voltage:40~400VLN;60~600VLL

PT Primary side ratio:100~1200000V

PT Secondary side ratio:50~600V

Current:0~5A, (Optional:0~1A)

CT Primary side ratio: 5~9999A

Voltage:2x rated voltage continuous;
2500V, 1sec

Current:2x rated current continuous;
20x rated current 1sec

Input range:

Metering over range:

Input load: Voltage:<0.2VA; Current:<0.1VA

Power Quality

THD: Total harmonic distortion for voltage and
current

2nd~63rd individual harmonics for
voltage and current

Individual harmonic:

Relay Output(RO)

Relay contact form: 4 sets SPST(1a) ; 5A/250Vac; 5A/30Vdc;

Relay action mode: Hi / Lo/Hi.Hold / Lo.Hold /DO

Set points: Up to 48 parameters of power and Demand
for assign

Analog Output(AO)

Output channel: 2 channels

Signal output: Voltage: 0~5V /1~5V / 0~10V

Current: 0~20mA / 4~20mA/ 0~10mA

Output capacity: Voltage:< 1000Q) ; Current:< 530Q
Accuracy: <+ 0.1% of F.S.; 16 bits DA converter
Ripple rate: <+ 0.1% of F.S.

Response time:

External Control Input (ECI)

<100mS.(input: 10~90%)

Input mode: 4 channels or 8 channels ECI input ;
mechanical contact open collector input are
available

Input function: Can set up for DI /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: 2 channels open collect(O.C.);

Output:30Vdc, 30mA(max)

Output frequency: 40Hz (max)

Pulse divider: 1~9999 (1 Pulse= 0.1kWh; if set 100,
1Pulse= 10.0kWh)

Pulse width: 0~5000mS,0 is duty cycle 50%

TOU (CPM-83, 85, 87 only)

4 Seasons:
8 Tariff setting:

1~4 seasons per year

1~8 each day(For peak, mid peak, off peak
per day for billing)

RE-Exp. RE-Tota, SE-Total

Tariff setting for 1 year or set up to 5 years

Parameters of TOU :
Yearly setting:

CPM-80 SERIES

ADTEK

Data Record

Waveform capture: Each phase of voltage and current sampling
are 64 points per cycle and continues record
16 cycles

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.

Recording abnormal event and timestamp
4MB Flash ROM

Data logging:

Event record:
Memory storage:

RS485 communication (Second RS485 is optional)

Output set: 2 ports

Protocol: Modbus RTU mode

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

Parity: None / Even / Odd

Stop bit: 1or2

Address: 1~247

Distance: 1200M max

Terminate resistor: 120~300Q/0.25W(typical: 150Q)

Ethernet (Optional)

Network interface: 10M / 100M BASE-T

Protocol: Modbus TCP

WiFi (Optional)

Standard: EEE 802.11 b/g/n Standard
Protocol: Modbus TCP

BACnet (Optional)

Protocol: BACnet Protocol
Environmental Characteristics

Operating Temp.: 0~60°C

Humidity rating: 5~95%RH, Non-condensing
Temp. coefficient: <100 Pflvl/"c

Storage Temp.: -10~70C

IP Enclosure: Front panel: IEC 529 (IP50): Housing: IP20
Power Supply

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

ADL :AC/DC 20~56V
Power consumption: AC:£15VA@ 230V / DC:<5W

Mechanical Characteristics
Dimensions: 96mm(W)x96mm(H)x101mm(L)

Panel cutout: 90mm(W)X90mm(H)
Material: ABS, Black (with fire-retardant)
Mounting: Panel mounting
Wire terminal: PA 66 (UL 94V-0)
Voltage input:
AWG:28~12/0.2~2.5mm2
Screw Torque Value:M2.5 / 5.202kgf.cm(Max)
Current input:
AWG:22~12/ 0.5~3.0mm2
Screw Torque Value:M4 / 12.24kgf.cm(Max)
Other input:
AWG:28~16 / 0.5~1.5mm2
Screw Torque Value:M2 / 2.04kgf.cm(Max)
Weight: <600g
Safety
Isolation: AC 2KV,50/60Hz,for 1 min, Between Power /
Input / Output / Case
Insulation resistance: <100MQ @ 500Vdc
EMC: EN61326:2013;EN61000-3-2-2014;
EN6100-3-3:2013
LVD: EN61010-1:2010

Accuracy of energy

Active energy Class 0.2S (IEC62053-22:2003)
Reactive energy Class 2.0 (IEC62053-23:2003)
Active Power 0.2% as per IEC61557-12
Reactive Power 1.0% as per IEC61557-12
Apparent Power 0.5% as per IEC61557-12



cpm-80 SERIES  ADTEK

= Front Panel = Dimensions

|

60

PANEL CUT-0UT T

.0

|

I-i—-ﬂ.ﬂ'“-—'ll_ = o = J 4 ......JL

m Power connection

Display: 3.5" TFT LCD
Update rate: 0.5 Sec
Operation key: The keys function as icons show on display

m Connection diagram

AD1+4R0 ape
: . = Rs485 communication port

RS-485

Port1 Port2.

[

i1z (s
A Jjas A 45% A
+ 1 + +
g- JO0CC 328 &~ [46|mm] B-

m Voltage and Current connection

IPIW  wio PT/3CT IP4W wie PT/3CT
Viv2va VIVZV3I N

1P2W 1P2ZW wioPT/1CT

o b ——
[Fognins
i ,
11— - | e
T ' T
Ty T
LoAD] Loan
Analog output(AO)/ Pulse output (PO) Relay output (RO)/ External Control input (ECI)
401+4R0O ani
191+ \ 1 IIr
B]|20|+A AO Oulput 1 I,I" RO1 f ois
ifj21|com RO2 oe
TER Roa it
+A  AD Dulput 2 Wi
4{cOM o
o o
PO DIz
2 *Il_: PO Output 1 g ois
I D4 428 b
e ‘lﬂ ¥ f: PO Qutput 2 COoM (43 com |4l
. 1 = .
I /1 l". | \ =
| S |
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PROTECTION RELAY INDEX M@kl‘OQ

—Protection Relay Devices

Combined OC & GF
Protection Relay
MK-2200 Series
NX-1000A

X60

Voltage Protection Relay
MU-2300 Series
MU-150/250

Motor Protection
MPR-500

Overcurrent Protection
NX233A Series

Earth Fault Protection
NX-232A Series

Earth Leakage Protection
NX-300 Series

DIN-300 Series

ZCT

Reverse Power Protection [ -
RPR-415A ' Wikl o

RPR-4158 j : { |

X 2320
S



oo MIKkro

MK General
ANSI Number . . . @ . . MK-2200 Jun1332usauszuutlasiuves overcurrent protection relay

Wiy earth-fault protection relay mﬂi“uuﬂgummitmu digital -
microprocessor fianunsanevauadldagrafisensauazwiugrenisiesiu
szuulnnegnafuyseansannw

Products Feature

Multifunction numerical relay

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

Two sets of low-set and high-set setting 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

Numerical display of phase and earth fault currents A
Display of relay settings

Danger

of death

9 non-volatile records of previous tripping currents SIRIM

INTERNATIONAL

Recording of relay start time

Highly flexible programmable relay outputs
Multifunction external digital input

Isolate RS-485 Modbus communication

Modbus Output

Fault
Contact Record

Metering and Fault Record Ll

1 ¢
Fl d
RS-485 Communication & - I§| g ] gy -

High-Set Characteristic
External Binary Input

B phase Overcurrent Protection B Relay Output Connection Diagram
B Earth-Fault Protection B support for CT /1A and CT / 5A - Lty

B Low-set Characteristic Curves | Configuration g

| |

| |

e e
/ IDMT CURVE & ';‘L'f|E P
ot B N ]"Eﬂmﬁ_“ﬁi o] B e & j_:§|E s 0
I il ) [ o
T EE . e
TR e

e mpﬁgy

an

THE u B
. i B
. 1 — o LT
fimiiis SiA i i 5
' LR LT TS ' RS i ;- O
- >~ | I

&, —
Dimension J—%ig ]
g 1A - L]
182 mm. 198 mm. [ —
g —
— _— [T
&= F g =&
- | [—
. ¢ 3
3 drmaraal
£ £ i p—— F— 1P
o - > sy e
2 | Rt = rermms e
i
damilary
———p &
L1} -
;_
Tests and Standards
High Voltage Dielectric Withstand Test IEC60255-5 : 2.0 kv ms, 1 Min
High Voltage Impulse Test IEC60255-5 15 kv, 1.2/50 ms
Electrical Fast Transient IEC61000-4-4, Level 4, Power Supply INputs.......ccceuvueieiniennns 14 kVA, 5/50 ns
Electrical Fast Transient IEC61000-4-4, Level 4, Other Input: :2 kv, 5/50 ns
Electrostatic Discharge IEC61000-4-2, Class Ill, Air Discharge... $8kV
Electrostatic Discharge IEC61000-4-2, Class Ill, Contact Discharge.. D6 kV
IMHz Burst Disturbance IEC60255-22-1 : 2 kv Common Mode
: 1 kv Differential Mode
Main Conducted Disturbance Voltage : EN 55011 Group 1 Class B
Radiated EM Field Emission : CISPR 11 Group 1 Class B
Enclosure Protection When Panel Mounted o IP-54
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SPECIFICATIONS

MK 2200-150D

@ o
Mikro

MK 2200

Measuring Input

Rated Current In

1A or 5A

Frequency

50 or 60 Hz

Thermal Withstand

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

Burden

RATED AUXILIARY VOLTAGE
Rated Auxiliary Voltage

POWER CONSUMPTION
AC Auxiliary Voltage

24-150vDC

<03VAatl,

85-265VAC
110 - 340 VDC

198 - 265 VAC

6 - 10 VA Typical

DC Auxiliary Voltage 5-9 W Typical
BINARY INPUT

External Binary Input 18 -265VDC

85-265VAC
OUTPUT
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 5x10 6Operations

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, ——: Step0.01

High-set setting b> :0.05-10.0x |, ——: 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 | 105 3005 :oton 100
OVERCURRENT ELEMENT

Low-set setting I> :010-250x 1, :step 0.01

High-set setting I>> :010-40x1, ——:step0.05(0.1-10),step 0.1 (10 -40)

Time multiplier kt> :0.02-1.0 :step 0.01

Low set definite time t> : 0-300s 0-100s :step 0.01

High set definite time t>>

COMMUNICATION
RS-485 Modbus RTU

: 0-300s

],

10.0 - 100s: step 0.10
100 - 300s : step 1.00

C-3




NX 1000A M(;hl(.-dD

NX 1000A
ANSI Number @ NX-1000A Jumssismszuutlesiuaes overcurrent protection relay

WA earth-fault protection relay mgszuuUfuRnIswuy digital -

microprocessor fidunsanaUausslfat1ufsInsaziugman1sUesiu
1 I3 a a

szuulnihegraiuyssansam

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 6055-26 standard
ANSI Code : 50P , 50G , 51P, 51G

ArmEE & 0

of death Output Fault
Contact Record

Protection Curve

IDMT CURVE

4 I

INTERNATIONAL

. HORMAL INVERSE 4 VERY INVERSE + EXTREMELY INVERSE & LONG-TIME INVERSE
s e ‘,:, e
i
1+ L
" 1 L
i e 8l ® HH
N \ e H AN
i\ \\\. - ! " \\. 3 W |:
1 _': 1 m
1 i \.\ \\_=: - ;:
- 3 .“\.‘ ‘\—1: \\.‘ X B \‘§ :
5 o, "'H" o .\\ \ [ 1 4 I EF)
~ H s ' o EE It
] T~ = i - ==
s — L1 » o | » a -
k - ! T 1 CEENTTS ! L T
Connection Diagram
110 mm
: : | 96 mm | | 100 mm | 91.0+ 0.5 mm |
] I I I ' - | J—
: |—= m o oA: GJ :
C ooz e alas|s] ? E
Innnnnoook :
......... £ "
E Front Side Panel Cutout <
1
L ,,,:_.'J = & <
w e a o
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NX 1000A

Mikro

SPECIFICATIONS

NX 1000A-240AD

Measuring Input

Rated Current In 5A
Frequency 50 or 60 Hz
Thermal Withstand 4 x |, Continous
Burden <0.3VAatl,

RATED AUXILIARY VOLTAGE

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

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

Contact rating 5A

Expected Electrical Life

100,000 Operations

Expected Mechanical Life

5x10° Operations

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

:0.510 10.0 A, step 0.05A (10% to 200%, step 1%)

:0.05t0 1.0 A, step 0.01

:0.05 to 99s

:0.51099.9 A, step 0.10A or disable (10% to 1998%, step 2%)
:0.05 to 2.5s, step 0.01

EARTH - FAULT ELEMENT

Low-set setting | >
High-set setting 1,>>
Time multiplier kt >

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

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

:0.05t0 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

ENVIRONMENTAL CONDITIONS

Green LED
Red LED
7-Segment Display and Red Indicator

Temperature
Humidity

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

MECHANICAL

Mounting

Dimension (mm)
Enclosure Protection
Approximate Weight

Panel Mounting
96(W) x 96(H) x 110(D)
IP-54 at the Panel
0.8 kG

31A1

25,000.-

C-5



COMBINED OVERCURRENT & EARTH
FAULT RELAY

X-60

X-60 WJuuuastulntvasnissauszuudlasiuuas Over current protaction relay @i Earth-fault protection
relay #a5UUUfURNMSULY digital microprocessor Miamnsanauauaslfograiiivansauazwivdrdanisiosiu
szuulnihagnafiuussavsnwiiedsiinamidaans Rs-485 iensieudetoyalfitedely

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

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

* Multifunction programmable output contacts

® Multifunction programmable digital input

o
. ° . .
Pr|ce : 59,500- Complies with IEC 60255 standard
* ANSI Code: 49RMS, 50P, 50N, 51P, 51N, CLP, 50BF, 74TC
) 110-370 VDC 110-370 VDC
For 3-Phase 4-Wire System 85-265VAC  For 3-Phase 3-Wire System 85-265VAC
L1 L1
L2 L2
13 DANGER 13 1 . DANGER
N 17 COM
) P | g T va 1 %g | g R v
9]
L 13 1a ;z 3 FRSF 3 14 2 :EF
4 coM‘8 21} Contact 8: 4 ZZM 21} Contact
5 _5A 5
o 24 g 2y
h 6 1A g | g 1_;3“ Er‘:p Contact f 6 1A | g 1—2;3‘ ;r;p Contact
7 __COM h 7 __COM
: e | | e | ] '
26
. . .8 X60 e , - X60 e
| 10 COMq n 10 _com
11 54 P SR-7) 28
= | g \i R3 = é | g \_“29 R3
12 1A 12 1A
30 30
. 13 o re - 13 g re
Q (i) Digital Input 1 QH 3% “Terminal Resistor Q (i) Digital Input 1 EH 354 ? Terminal Resistor
% P+ RS485 33 4P+ RS485
{12 E;l 3a I {2 @l 34 I
@.Mm 35 jchTml:‘r)iclgtion @ Digtal input2 16 3% >_1Cot;|‘nml|11niz|:gtion
cables hiel cables hiel
"1 Series resistor 18k “2Shorting terminal 32 and 34 for l “ISeries resistor 18k “2Shorting terminal 32 and 34 lorl
Ohm, 2W required for termination for relay at 2 ends Ohm, 2W required for termination for relay at 2 ends
>94 Vac/ 132 Vdc to >94 Vac/ 132 Vdc to
270Vac/ 380Vdc 270Vac / 380Vdc
Front
1S .
E £ View
d o .
Panel s £ Side
Cutout | | % - View
& 00
-~ o

— T 108mm
103mm |

99mm +/- 0.5mm
128mm

|
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COMBINED OVERCURRENT & EARTH

Mikro

lo> Delay type

: IDMT or definate time

: <03VAGBA g
Thermal withstand 14 xIn conﬁinugus tlo> : 010 100 s *(Variable Steps}
- 40 x In for 2s lo> IDMT curve - NI, VI, El, LTI, NI 1.3/10
- 100 x In for 1s ktly :0.01 to 1.00 (Step 0.01)
lo>> 1 0.1 to 10 x lon *(Variable Steps)
tly>> : 0 to 100 s *(Variable Steps)

DIGITAL INPUTS

Thermal Overload

FAULT RELAY X60
IDMT GRAPH
NORMAL INVERSE VERY INVERSE LONG TIME INVERSE EXTREMEY INVERSE NORMAL INVERSE 1.3/10
P Vs - f /,l s '/fc“ i
\ 200
10 100
0 : NN
\ \ AN
N ) \ \ 8
NS ST A SRS
\ N —9 —o 10 Elko NN N :‘;
\\Egi _og 8 N o .
N - =3 = AR 02
A% 0.4 ——103 '§ N ™
A H 0.3 —o0.2 § k 0.1 0.
0.1 1 s bg
—02 1 06
y =0 01
—0.1 005 0.05 S o;
0.1 I \_0057 0.01 > » 00 >
! 1020 s 02/, 1 0 2 470 %0 1 v 1 i
TECHNICAL DATA
AUXILIARY SUPPLY I> Delay type : IDMT or definite time
Model X60-OCEF-240AD > : 0 to 100 s *(Variable Steps)
Rated voltage : 100~240V AC or 140~340V DC I>IDMT curve NI, VI, El, LTI, NI 1.3/10
Operating voltage : 85~265V AC or 110~370V DC kil :0.01 to 1.00 (Step 0.01)
Rated frequency : 50 or 60 Hz I>> 1 0.5 to 40 x In *(Variable Steps)
Operating frequency 145~ 65 Hz t>> : 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,oh : 1 or 5 A by connection Earth Fault
Frequency - 50 or 60 Hz nominal lo> :0.02 to 2 x Ion (Recommended up to
Burden :<0.025 VA (1 A) 0.5 x o n for IDMT delay) *(Variable Steps)

Input type : Optically isolated 16 > :0.1to 3 x In *(Variable Steps)
Rated voltage : 20~380V DC or 50~270V AC T : 1 to 200 minutes (Step 1)

k :1to 1.5 (Step 0.01)

8 Trip - 50 to 200% (Step 1%)
OUTPUT CONTACTS 6 alarm : 50 to 200% (Step 1%)
Trip Contact Relay R1, R2, R3,R4, IRF Contact Relay R5

Rated voltage : 250V AC/DC
Continuous carry : 5A
Expected electrical life : 100,000 operations at rated load

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

Expected mechanical life : 5 X10° operations MEASUREMENT RANGES
Phase Current Secondary:
5 A input : 0 to 200A
1 A input : 0 to 40A
w . ] Earth Current Secondary:
Display : 2 x16 LCD Display ) .
: L 5 A input :0to 50 A
Alarm : Yellow indicator 1 A inout 010 10 A
Trip : Red indicator P :
ENVIRONMENTAL CONDITIONS
RECORDS Pollution degree 12

:-10°Cto 55 °C
:20°Cto 70 °C
: 5% to 95%, non-condensing

Operating temperature
Storage temperature
Humidity

Fault record
Event record
Alarm record

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

MECHANICAL

SETTING RANGES Mounting type

: Panel mounting

Earth CT primary : 110 10,000 A Dimension(mm) - 103(W) x 177(H) x 128(D)
I';me CT primary : 2_)(;0 1%(??_'0 A Enclosure protection : IP54 at panel
requency : 50 or z i i o
Phase Overcurrent Approximate weight : 1.2 kg
1> 1 0.1 to 25 x In (Recommended up to

2 xIn for IDMT delay) *(Variable Steps) ACCURACY
Current accuracy

Timing accuracy

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

ORDERING INFORMATION

MODEL
X60-OCEF-240AD

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

C-7



VOLTAGE PROTECTION

RELAY wzo  Mikro

MU 2300
ANSI Number @ @ MU-2300 Lﬂuaﬂnim*ﬂaenuﬂmm’lmwu‘lﬂﬁﬂauLuaamnmw

Nﬂ‘UﬂGWI']\‘iﬂ'TL!LLSQﬂu@TJEJi“UU‘Ug]Uﬂﬂ']iLL‘UU digital microprocessor
Vl'éﬂll'liﬂﬂaUﬂuEl\ﬂﬂElEn\?WIENC‘li\iLLauLLll‘L!El"lﬂElﬂ'ﬁ{]a\iﬂuiulllll‘/\m'l
agafuUszansaw

Products Feature

Multifunction numerical voltage protection relay
Low set undervoltage stage (U<) with definite-time or inverse-time characteristic
High set undervoltage stage (U<<) with definite-time
Low-set overvoltage stage (U>) with definite-time or inverse-time characteristic
High set overvoltage stage (U>>) with definite-time
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

m Multi-function isolated digital input with wide input voltage &
range
@ m Fault record and event code recording a'

m 5 programmable voltage-free output contact

Modbus  Qutput  Fault L
Contact Record B Isolate RS-485 Modbus communication

A

Danger
of death

»A
wn=
INTERNATIONA L

Voltage Protection Protection Under Voltage Characteristics Over Voltage Characteristics
Low Set Under Voltage A
High Set Under Voltage N N D N A
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

H

Connection Diagram

A

T i W, i i
pn + Visshua connection s CONMECtiON Wop +V, connection Mg+, connection
142 mm. 198 mm.
34 mm. 1291 mm.
. : €

€

£ E E Panel Cutout

[te) e} +

e = 2

C-8



wao  MYkre

MU 2300-150D 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 VDC 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 % Operations
Expected Mechanical Life 5x10° 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

COMMUNICATION
RS-485 Modbus RTU

C-9



MU 150/250 M(ibk.ﬂdD

MU 150/250

ANSI Number @ @

A

Danger
of death

Output
Contact

INTERNATIONA L

6 ©

Fault

MU-150/250 \dugunsaiilasiutigmluszuulniinduiiesan
AUAAUNANIIAULTIAURI8TEUUU{ URANSUUY

digital microprocessor i anansanavauasldagaiivnsiuazusiugn
sanisUasiuszuulniiegradulszansnn

Products Feature : MU150/250

Microprocessor based numerical relay

Undervoltage Protection
Overvoltage Protection
Delay-on

2 voltage-free output contacts
Voltage and frequency display
ANSI Code : 27 , 47 , 59, 60

Products Feature : MU-250 only
3-phase

Unbalance
Phase loss
Phase sequence

With or without neutral connection

Phase to phase or phase to neutral monitoring

U MU 150-240V MU 250-220V MU 250-415V

SPECIFICATIONS
SETTING RANGES (MU150/250)

Undervoltage 1% to 25%

Time Delay for Undervoltage 0.1s to 30s

Overvoltage 1% to 20%

Time Delay for Overvoltage 0.1to 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 ixed Time < 0
POWER SUPPLY INPUT

Supply Voltage Phase-Neutral Phase-Phase Phase-Phase

220VAC(-25%) 220VAC(-25%) 380VAC(-25%)
24OVA(t;‘(E+20%) 240VAg)(+20%) 415VA(t§+20%)
45-65 Hz 45-65 Hz 45-65 Hz

OUTPUT CONTACTS

Rated Voltage 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
31A1 7,000.- 7,250.- 7,250.-




MPR 500 M(;bkl“o(D

Products Feature

MPR 500

Microprocessor Based Numerical Relay
Protection Thermal Overload
Protection Overcurrent

Protection Undercurrent

Protection Phase Loss
Protection Phase Sequence

Protection Earth Fault

|
|
|
|
B Protection Phase Unbalance
|
|
|
|

Prolonged Starting / Stall Rotor

Dange&r u B 2 Voltage-Free Contact Outputs

of death Output

Contact
U

»
£
=

INTER NATION AL

2
>
(7]

MPR-500-240AD

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 , I>> Off ,2-12x Iy 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 Iy 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 - 60% of I, in steps of 1%
Earth Fault 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
Phase Loss <120 ms
Phase Sequence <120 ms
Prolonged Starting/Stalled Rotor , I Off, 2-12 X |y in steps of 0.1 Xl
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 , tg., 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 (Cosop = 1)
Contact Material Silver Alloy
Operating Time 15 ms max
Expected Electrical Life 100,000 operations at rated cumrent
Expected Mechanical Life 5 x 10 operations
Approval UL/ CSA/VDE / TUV/ SEMKO

5101 23,500.-
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NX 233A

NX 233A
ANSI Number

A\

Danger
of death

© @

Output Fault
Contact Record

INTERNATIONA L

U
9

Products Feature

I Definite time for low-set & high-set
B Non-volatile fault value recording

B Programmable relay outputs

B Five selectable IDMT charecteristic

B Microprocessor based numerical relay

B Current measurement based on
fundamental frequency

B Three-phase, low-set overcurrent

B Three-phase, high-set overcurrent curves
B Local display of measured and set B Complies with IEC 60255-26
values standard
4 IDMT CURVE I
- ':m'"""- Ve | Exmiy
= ™ He-f B N o 1
| i o s .
i
X Ll l &
i T
" > i R (1.,
\ T " o ¥ ERLET™ ’ - "'y

NX 233A-240VAC

SPECIFICATIONS
Current Rating (In) 5A
Frequency 50 or 60 Hz
Burden <0.3VAatl,
Thermal Withstand 4 x |, Continuous

SETTING RANGES

Low-set (I>)
Low-set Time set multiplier (kt>)
Low-set definite time (t>)

:0.5A1t06.0 A, step 0.05A/ 10% to 120%, step 1%
:0.051t0 1.0, step 0.01
:0.05t0 99 sec, step 0.01 (0.05t0 1.0) / 0.1 (1.1 to 99)

High-set (I>>) :0.5A1099.9 Aor disable step 0.10 A/ 10% to 1998%, step 2%

High set delay time (t>>) :0.05 sec to 2.5 sec, step 0.01

Protection Thresholds * 5%

Time Delay +5% with @ minimum of 50 ms

Supply Voltage 198 - 265 VAC

VA Rating 3 VAtypical

Contact Arrangement Change-Over

Contact Rating 6A, 250 VAC (Cos ¢ = 1) for Tripping Contact
5A, 250 VAC (Cos ¢ = 1) for Signaling Contact

Contact Material Silver Alloy

Operating Time 15 ms max

Expected Electrical Life

100,000 operations at rated current

Expected Mechanical Life

5x 10°operations

Approval
INDICATORS and DIMENSION

UL/CSA/VDE / TUV / SEMKO

Auxiliary Supply LED Indicator

Pick-Up LED Indicator

Trip 7-Segment Display and LED Indicator
Dimension 96 x 96 mm.

A1

17,500.-

C-12



NX 232A

NX 232A

ANSI Number

©6

A

Danger
of death

© ©

Output  Fault
Contact Record

INTERNATIONAL

Products Feature

B Microprocessor based numerical relay I Definite time for low-set & high-set

B Current measurement based on B Non-volatile fault value recording
fundamental frequency B Programmable relay outputs

B Low-set earth-fault M Five selectable IDMT charecteristic

B High-set earth-fault curves
B Local display of measured and set B Complies with IEC 60255-26
values standard
4 IDMT CURVE
e 2 EXTROELY ML
L] .
b
i n
S ag
st el 111
\ Bl e

. NX 232A-240VAC
SPECIFICATIONS
RATINGS
Current Rating (In) 5A
Frequency 50 or 60 Hz
Burden <0.3VAatl,
Thermal Withstand 4 x |, Continuous

SETTING RANGES

Low-set (I>)
Low-set time set multiplier (kt>)
Low-set definite time (t>)

:0.1At05.0A, step 0.05 A/ 2% to 100%, step 1%
:0.0510 1.0, step 0.01
10.05t0 99 sec , step 0.01 (0.05to 1.0) / 0.1 (1.1 to 99)

High-set (I>>) :0.1Ato 50 Aor disable , step 0.1 A/ 2% to 1000%, step 2%

High set delay time (t>>) :0.05 sec to 2.5 sec, step 0.01

Protection Thresholds * 5%

Time Delay +5% with @ minimum of 50 ms

Supply Voltage 198 - 265 VAC

VA Rating 3 VAtypical

Contact Arrangement Change-Over

Contact Rating 6A, 250 VAC (Cos ¢ = 1) for Tripping Contact
5A, 250 VAC (Cos ¢ = 1) for Signaling Contact

Contact Material Silver Alloy

Operating Time 15 ms max

Expected Electrical Life

100,000 operations at rated current

Expected Mechanical Life

5x 1060perations

Approval UL/CSA/VDE /TUV /SEMKO
Auxiliary Supply LED Indicator

Pick-Up LED Indicator

Trip 7-Segment Display and LED Indicator
Dimension 96 x 96 mm.

A1

9,990.-




nx 300A/300EA W ”kl"o

NX 3OOA Products Feature : NX 300A/ 300EA

Numerical Earth Leakage Relay
Programmable Current Sensitivity

[ | B Real Time Leakage Current Display
| B 50% pre-fault indicator

and Time Delay B Leakage Current Recording When
B Detection of no connection to ZCT Tripped
B Relay trip indicator B Protected against nuisance tripping
| |

Relay alarm indicator IEC 755 Standard

=

output NX 300EA
Fault SIRIM; Danger 50% Pre Fault
Record QAS : ofdeath OutputContact
.

Aln : 30 mA - 10 A (max) :

Contact

Products More Feature : NX 300EA (ONLY)

B 50% Pre-Fault Output Contact Pautt

B Positive Safety Output Contact
B Remote Test and Remote Reset Functions

L]

SPECIFICATIONS

NX 300A-240VAC NX 300EA-240VAC

SETTINGS
Sensitivity Adjustment Range 1 is Stepping from 30 mA , 50 mA
Range 2 is from 0.10 Ato 1.00 A Step of 0.05 A
Range 3 is from 1.00 Ato 10.0 Ain Step of 1.00 A
Delay Time Adjustment Instantaneous , From 0.10 to 3.00 sec in Step of 0.10 sec
Fault Record 3 latest tripped fault current or “tSt” for manual test trip
Storage Non-volatile memory
Contact Arrangement Change-Over
Contact Rating 5A (NO) /3A(NC), 250 VAC
Contact Material Silver Alloy
Operating Time 15 ms max
Expected Electrical Life 100,000 operations at rated current
Expected Mechanical Life 5x 1060perations
Approval UL/CSA/VDE/TUV/SEMKO

INPUTS
Remote Test / Reset Inputs NO Dry Contact
AUXILIARY SUPPLY
Supply Voltage 184 - 276 VAC 184 - 276 VAC

VA Rating 3 VAtypical

Auxiliary Supply Green Colour LED Indicator

Pick-Up Red Colour LED Indicator

Trip 7-Segment Display and Red LED Indicator
Real-Time Leakage Current 7-Segment LED

Dimension 96 x 96 mm.

51 6,950.- | 7,800.-




DIN 300/300E M@kl‘dD

DIN 300

Aln : 30 mA - 30 A (max)

B 50% Pre-Fault Output Contact

B Remote Test and Remote Reset Functions

DIN 300-240A

SPECIFICATIONS
SETTINGS

Contact

Products More Feature : DIN 300E (ONLY)

Products Feature : DIN 300/ 300E

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

B Earth leakage level indicator on panel

B Detection of no connection with ZCT

B Output relay trip indicator

B Trip starting indicator

B Protected against nuisance tripping

DIN 300E
Qo
B &
SIRIM & Lo 50% Pre Fault
QAS: ofdeath OutputContact

Output
Contact

DIN 300E-240A

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 , 100 ms , 150 ms , 25 ms , 350 ms , 500 ms , 1s,3s

CONTACTS

Contact Arrangement Change-Over

Contact Rating 5A, 250 VAC (Cos ¢ = 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°operations

Approval

INPUTS

Remote Test / Reset Inputs

AUXILIARY SUPPLY
Supply Voltage

UL/CSA/VDE /TUV/SEMKO

NO Dry Contact

198 - 265 VAC, 50/60 Hz

VA Rating

3 VAtypical

INDICATORS and DIMENSION

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.

31A1 5,250.- 7,500.-




ZCT Series

ZCT

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.

INTER NATION AL

QAS
S . .
* ‘I*[ ( Dimension )
i __J‘" |
M. s 08 Dimension (mm.) ZCT40S  ZCT60S ZCT80S ZCT120S
A 40 60 80 120
_ c B 78 95 120 180.5
| © 97 110 135 179.5
D 35 6 35 6
| E 36 315 36 37
60S F 52 62 94 147
. A 8 G 16 20.5 16 20.5
H 17.5 1 17.5 16
= [T B — R e
- 3| ——
ﬂ m =h' 1 E

- D . ZCT40S 1,990.-

Fe ZCT60S 2,450.-

| V4 ZCT80S 3,390.-

\ ' ' ZCT120S 4,050.-

) 1208 ZCT210S 13,000.-
Application

Earth Leakage and Load Motor

zcT Detect Residual Current

| MK-300A BOOEA\

For Example : ZCT Application with
Earth Leakage Relay MK-300A

Power Supply
®

®
L AUX N -4gz
&
(LD
i e e I e Y
=
"|1|2|3|4|5|o|?|a| ! SHUNT
: ' :“' 1 - TRIP
I ! |
H °—| TRIP N !
| COMNTACT ' |
: T ! i ’: : ERC < Setting = Motor Run
: | el | 10 | 112 | 13 | u| 15 | 16 | [ Mt Ay i e e et ERC > Seting = Trip Motor Stop
! |
T LOAD C

ERC : Earth Leakage Current /




ANSI/IEC RELAY SYMBOL

ANSI PROTECTION RELAY & DESCRIPTION

50P
50G
51P

51G
CLP

: Phase Instantaneous Over Current Relay
: Ground Instantaneous Over Current Relay
: Phase Inverse Time Over Current Relay

: Ground Inverse Time Over Current Relay
: Cold Load Pickup

50BF : Breaker Failure

630A 12kV 25kA 3second Busbar

630A
12 kV
25 kA

VCB

150/5A

CL 10P20
7.5VA

%

fa'a)

Mikro

91  : Voltage Directional Relay

27 :Under Voltage Relay 92 :\oltage & Power Directional Relay
47  : Phase Sequence / Phase Balance Voltage Relay ELR : Earth Leakage Relay
59 : Over Voltage Relay 32 : Directional Power Relay
60 : Voltage / Current Balance Relay
LOAD _
MCCB %
1000A
415V
MK 2200 SOKA NX 232A
ANSI CODE RELAY ANSI CODE RELAY
CL10P10 @

11 kV Incoming Supply from Utility

630A 12kV 25kA 3second Busbar

630A
12 kV
25 kA

VCB

%

| MU 2300

ANSI CODE RELAY

@O®

Incoming Supply 3 Phase 415 VAC/50Hz

LOAD _
ELR
ZCT DIN 300A
Contactor
3P \-mmmmmmrmeemmmme-
240 VAC

Contactor Coil

Fuse @ |

CL0.5 1000VA P.T.
[11kVA3 I/ [110VA3 ]

11 kV Incoming Supply from Utility

Incoming Supply 3 Phase 415 VAC/50Hz

LOAD ) LOAD
MCCB % I 1
1000A RPR 415 RPR 415
415V — —
S0KkA NX 233A
ANS| CODE RELAY ANSI CODE ANSI CODE
Si co 150/5A 4 RELAY 150/5A RELAY
CL10P10 & CL10P10]
CT 1000/5A ¢ 7.5VA 7.5 VA
CL10P10
7.5 VA — | Fues I
¢
3 Phase 3 Phase
Incoming Supply 3 Phase 415 VAC/50Hz G ) 240vms G) 240vms
50 Hz 50 Hz




Mikro

RPR 415A

RPR 415A

Technical Data

Products Feature

B Reverse power monitoring

H 3-phase, 3 or 4-wire system
[l Adjustable reverse power setting

B Adjustable tripping time delay
W Indicators for auxiliary power, trip delay and trip status
B Test button

Il 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.

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 xUn, 2 x In continuous

1.2xUn, 10 x In for 3 sec

Power consumption 3 VA maximum
OUTPUT
Rated voltage 250 V AC/DC
Contact rating 5A

Expected electrical life
Expected mechanical life

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)

100,000 operations at rated current
5x 1060perations

ACCURACY
Protection thresholds Hysteresis + 3%
Delay time 1%
0-0.5s, = 15%, 40ms minimum.

Measurements 0.5s and above, + 3% : + 3%
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

3101

13,500
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RPR 415A
RPR 415B

Typical Application Diagram

RPR 415A RPR 415B
I

| —
L1 — £ H A
J-|.51'/ 51!“‘{',&“ Lo
= \Gsnaralnr L 3?‘:
. 3~ Y L
H
N
B - Jzla3f+Ts5s]7 1=
(DB DB, 2
s RPR 4158
" e 2 5| £ K3 ) R D S
:|B|9|w|1|||2|13|14|: r
.C_’“"l“."_"‘E____i_.J
. -

3Phaze 4=wire | single=phasze system

L I
u T Al u a— 4
It pst ,\Gsnaralur L2 £l {Gen&rabur
lad & d-A
L3 415Y 3 A g 415V
;
240V 240
Ll ettt e a
1 1 IHEEBREHBAEE
Ll fefefefef g =
T I RPFR 4156
|1m 52 51 o i d1
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3Phase 3 wire system

3-Phase 3-wire system

Case Dimensions

RPR 415A RPR 415B
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RPR 4158 M@krg

RPR 415B

Technical Data

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

B Adjustable tripping time delay
M Indicators for auxiliary power, trip delay and trip status

M Test button
B ANSI Code: 32

General

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
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 <0.3VAatiIn

Thermal withstand

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

Power consumption

3 VA maximum

OUTPUT
Rated voltage

250 V AC/DC

Contact rating

5A

Expected electrical life

100,000 operations at rated current

Expected mechanical life

5x 1060perations

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

ENVIRONMENTAL CONDITIONS

Mounting Panel mounting
Dimension (mm) 96(w) x 96(h) x 90(d)
Approximate weight 0.43 kg

31A1 13,500




MU150/250
MPR 500

Typical Application Diagram

MU250 MU150
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Case Dimensions
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NX 233A
NX 232A

Typical Application Diagram

NX233A NX232A
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NX 300A (;Ib
wwo  IMikro

Typical Application Diagram

NX300A
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SURGE PROTECTION

SPD CLASS B+C

FLP-SG50 A/Series
FLP-B+C MAXI SERIES
FLP-12.5 SERIES
FLP-7 Series

SPD TYPE Il
SLP-275 V SERIES

SPD TYPE IlI
DA-275 V SERIES

COUPLING IMPEDANCE
RTO SERIES

SPD FOR SORLAR CELL
FLP-PV SERIES
SLP-PV SERIES

SPD FOR COMMUNICATION
BDM SERIES

DM SERIES

DL-RS SERIES

SPD FOR CURRENT LOOP
BDG-24 SERIES
DM-024/1R

SPD FOR FIRE ALARM
DM-024

SPD FOR CCTV SYSTEMS
DL-100/VL

SPD FOR ETHERNET
DL-SERIES

SALTEK

~SURGE PROTECTION DEVICES

)

ki

TSAMITEK

WMBATER

Oh-HPFE Y

WSALTER



SURGE PROTECTION
CLASS B+C

FLP-SG50 A/Series SALTEK®

SPD TYPE 1 & TYPE 2 : COMBINED B+C

R4053 i

FLP-SG50 VS/1

) ) ) R3573 R3574
Combined Lightning and Surge Arrester

MOV and Spark-Gap
aunsnilounuidselus:uuTwWndnsumnay
n1elus) MDB (Main Distribution Board)
gouUoununoiuiduriovous:uulwwion

1dsoluginu LPZ 0 na= LPZ 1 3nhvdivgos
Jounuwans:nusduiliodoinanno:
Overvoltage l1a: Switching Overvoltage
RIfAVUTUVIU=WALA (Lightning Strike)

FLPSA50N VS/NPE FLP-A100N VS/NPE

SPECIFICATIONS
R3573
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) [l 50 kA 50 kA 100 kA
Nominal discharge current (8/20 pus) [l ] 50 kA 50 kA 100 kA
Maximum discharge current (8/20 ps) [ll - 100 kA 100 kA
Voltage protection level [Ug] 2.5kV 1.5 kV 1.5kV
Response time [t.] <100 ns <100 ns <100 ns
Ability to independently switch off the 50 KA 0.1KA 0.1KA
following current [Ig]
Short-circuit proof at 50 kA (rms)
maximum overcurrent protection
Maximum overcurrent protection 315 A gL/gG =
Maximum overcurrent protection for Serial
Connection 125 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 : 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
ikl 24,900.- 16,000.- 20,000.-

Spare module

Order Code

FLP-SG 50 VS/0

FLP-A 50N V/0
R3537

FLP-A 100N V/0

R4148 R3536

S1A1

21,000.- 13,000.- 15,000.-

Busbars closed for surge arrester

\ hﬂju[dwwwwww Rk &

6,2

52.106.100

106,2 2,700.-



SURGE PROTECTION
CLASS B+C

% SALTEK

FLP-B+C MAXI

SPD TYPE 1 & TYPE 2 : COMBINED B+C (Removable Module)
FLP-B+C MAXI VS R5091

-

Combined Lightning and Surge Arrester
MOV and Spark-Gap

aUnsnilounuidselus:uuTwWndnsumnay
n1elukl MDB (Main Distribution Board)
gosUoununoiuidurigvous:uulwwionidso
Tuginu LPZ 0 11a: LPZ 13nnvdugoslouriu
wans:NUSUItiod9INaNn1o: Overvoltage

na: Switching Overvoltage AIARTUTU
vouzWnun (Lightning Strike)

SPECIFICATIONS

-

with

FLP-B+C MAXI V FLP-B+C MAXI V/1+1

SPD Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 230/400V 230/400V
Maximum operation voltage [U] 260 /450 V 260 /450 V 255 /440 V
LN e AL o 3PEN] b 25 kA 25 kA 50 kA
Lightning impulse current (10/350 us) [l 25 kKA 25 kA 50 kA
Nominal discharge current (8/20 ps) [l ] 30 kA 30 kA 50 kA
Maximum discharge current (8/20 pS) [l] 60 kA 60 kA 100 kA
Voltage protection level [Uy] 1.5kV 1.5kV 1.5kV
Response time [t,] <100 ns <100 ns <100 ns
Qﬁg’\%:g Lnlﬂ?gsp([ﬁnﬂy 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/gG 250 A gL/gG -
Maximur_n overcurrent protection for Serial 125 A gL/gG 125 A gL/gG -
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/0.5A , 250 VDC/0.1 A
Cross section of remote indication conductors Max. 1.5 mm ?
Standard Approve EN61643-11+A11
S1AN 11,200.- 24,000.-

SPD + Remote Contact
Order Code

SIAN

Spare module

Order Code
S1A1

FLP-B+C MAXI VS

FLP-B+C MAXI VS/1+1

R3783
27,000.-

FLP-A 50N V/0

13,000.-

R3533
12,500.-

FLP-B+C MAXI V/0

Remote Contact

R3533 , R3583




SURGE PROTECTION
CLASS B+C

FLP-B+C MAXI VS SALTEK®

‘i‘ﬂ

Remote Contact

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

FLP-B+C MAXI VS

Combined Lightning and Surge Arrester R5094

R5093 R5096

MOV apvd SQark—’Gap I with
aUunsnilovnuidsoius:uulwwadrsu R3570 , R3571
R3572

AnAINTTUGIMDB (Main Distribution
Board) ¥ouUoununouIdun1avods:=uu
Iwwronidsotugnu LPZ 0, 1a:LPZ 1 n
AudugosUouriuwans:nuduitiodoin
&n1o:= Overvoltage lla: Switching
Overvoltage AIRAVUTUVIU:WALA
(Lightning Strike)

= . b_B ) 4 FLP-B+C MAXI V/3+1
L-N N-PE

SPECIFICATIONS
R509 R5094 R5096

SFD Type 1 and Type 2 Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 2307400V 230/400V 230 /400 V -
Maximum operation voltage [Uc] 260 /450 V 260 /450 V 260 / 450 V 255/440V
e ey o %+ rsi 004 | o
Lightning impulse current (10/350 pns) 25 kA 25 kA 25 kA 100 KA
[L,N-PE] I,
Nominal discharge current (8/20 pus) [I,] 30/90 kA 30/120 kA 30/90 kA 100 kA
Maximum discharge current (8/20 us) [l 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 [l
Short-circuit proof at 50 kA (rms) 50 kA (rms) 50 kA (rms) -
maximum overcurrent protection
Maximum overcurrent protection 250 A gL/gG 250 A gL/gG 250 A gL/gG -
glsr)::]rggtrir;:vercurrent protection for Serial 125 A gL/gG 125 A gL/gG 125 A gLigG _
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

SN
SPD + Remote Contact
Order Code
SN

Spare module

Order Code
s1AN

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

43,000.-
FLP-B+C MAXI VS/3+1
R3572

FLP-A 100N V/0

R3537
13,000.-

R3570 R3571
47,000.-

FLP-B+C MAXI V/0




SURGE PROTECTION

SALTEK

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

Combined Lightning and Surge Arrester

MOV and Spark-Gap
aunsnilounuidselus:uulwwndmsumnauniolug MDB
(Main Distribution Board) gosUouniunduideniavo
s=UUIWWNINIASOTUENU LPZ 0 a: LPZ 1 8nrnudy
gosUounuwans:nusUItog9IN&N10: Overvoltage

lla: Switching Overvoltage NINAVUTUVIU=W1L
(Lightning Strike)

Remote Contact
with
R3422 , R3424

su FLP-12.5V FLP-12.5 V/1+1
SPECIFICATIONS

SPD Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 230/400V 230/400V
Maximum operation voltage [U ] 275/ 476 V 275/ 476 V 255 /440 V
Lightning impulse current (10/350 us)
[L-N] 1y [L#N-PE] | 125KA 375 KA
Lightning impulse current (10/350 ps) [l,,,] 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 1.5kV
Response time [t.] <25ns <25ns <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/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

ISO : 10/50 mm ?
ISO : 10/35 mm ?
14 mm.

Max 4 Nm.
125 A /Phase

Solid min/max

Stranded min/max

Stripping length of the supply conductor

Tightening torguer

Max Backup Fuse

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

S1A1
SPD + Remote Contact

Order Code

5,200.-
FLP-12.5 VS
R3422

12,000.-
FLP-12.5 V/1S+1
R3424

S1AN

5,950.- 12,500.-

Spare module

Order Code
S1A1

FLP-12.5V/0
R3431
4,800.-

FLP-NPE 25 V/0
R3432
3,500.-



SURGE PROTECTION

CLASS B+C FLP-12.5 % SALTEK

SPD TYPE 1 & TYPE 2 : COMBINED B+C ’ . \
FLP-12.5 ‘-ﬁ :
Combined Lightning and Surge Arrester R3425 R3429 R3427 = -
MOV and Spark-Gap

Remote Contact

o ==L - with
QU?Sf}JU?uflwa:svTus-uvu R3426 . R3430
TwwWhdnsunnmunielus MDB R3428

(Main Distribution Board) gosUounu
AOUIFgKEVousS:UUTIWWI9INIAS9TuEU
LPZ 0, 112z LPZ 13nAvaugoutodnu
wans:NUSUItiouvINaN10: Overvoltage
na: Switching Overvoltage AiARvUTuvru:

| FLP-12.5 V/3 | FLP-12.5 V/4 FLP-12.5 V/3+1
SPECIFICATIONS I
R3425 R3429

SPD Type 1 and Type 2 Type 1 and Type 2 Type 1 and Type 2
Nominal Voltage [U,] 2307400V 230/400V 230/400 V
Maximum operation voltage [U.] 2757476 V 2757476 V 275/ 476 V 2557440V
Lightning impulse current (10/350 ps)
[L1+L2+L3-PEN] |, [L1+L2+L3+N-PE] |, 37.5kA 50 kA 87.5 kA
Lightning impulse current (10/350 ps) 12.5 KA 12.5 KA 12.5/37.5 KA 50 KA
[L,N-PE] L,
Nominal discharge current (8/20 ps) [I.] 30/90 kA 30/120 kA 30/90 kA 50 kA
Maximum discharge current (8/20 us)[l .1 60 /180 kA 60 / 240 kA 60 /180 kA 100 kA
Voltage protection level [U] 1.2kV 1.2 kV 1.2 kV 1.5kV
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°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 [T1[12
S1AN 15,400.- 22,000.- 23,000.-
SPD + Remote Contact FLP-12.5 V/3S FLP-12.5 V/4S FLP-12.5 V/3S+1
Order Code R3426 R3430 R3428
S1AN 17,600.- 25,000.- 24,800.-
Spare module FLP-12.5 V/0 FLP-A50N V/0
Order Code R3431 R3537
Sulak! 4,800.- 13,000.-



SURGE PROTECTION
TYPE 1 AND TYPE 2

SPD TYPE 1 and TYPE 2
FLP-8.5

Surge Arrester

MOV and Spark-Gap
aUnsnilounuidseaius:=uulwwadnsu
AnAuN1eTus MDB (Main Distribution
Board) douUoununouidaniovod
s:uulwwronnidsolugnu LPZ O, 1az LPZ 1
annuguy¥oslUounuwans:nuduitiodan
dnno: Overvoltage lla: Switching
Overvoltage RIAAVUTUVRU=WALA
(Lightning Strike)

SPECIFICATIONS

FLP-8.5

SALTEK

&

with

FLP-8.5-V/2

FLP-8.5-V/1+1
N-PE

R6268
SPD Type 1 & 2 Type 1 & 2
Nominal Voltage [U,] 230 VAC - 230 VAC
Maximum operation voltage [U] 275 VAC 255 VAC 275 VAC / 350VDC
e 2 v 2514 i
Ifll_?:ltnPlré% |'ir:ppulse current (10/350 ps) 8.5 kA 25 KA 8.5KA
Nominal discharge current (8/20 ps) [I.] 30 kA 30 kA 30 kA
Maximum discharge current (8/20 uS) [lre] 60 kA 60 kA 60 kA
Voltage protection level [U.] 1.5kV 1.5kV 1.5kV
Voltage protection level L-PE [U,] 1.5kV 1.5kV =
Response time [t,] <25ns <25ns <25ns
Ability to independently switch off the No following
following current [l ] current 100A )
fnr;i:m:: L:)teprr(?L?:rgzt protection S0 kA (rms) . 50 kA (rms)
Maximum overcurrent protection 160 A gL/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

EN61643-11+A11 : 2012

IEC 61643-11 ed 1.0 [T1 T2

SN
SPD + Remote Contact

8,500.-
FLP-8.5-V/1+1

7,200.-
FLP-8.5-V/2

Order Code
SN

R6562
10,000.-

R6563
9,000.-

Spare module

Order Code

FLP-8.5-V/0
R6273

FLP-NPE 25 V/0 FLP-8.5-V/0

S1AN

2,700.- 3,900.- 2,700.-

Remote Contact

R6562 , R6563




SURGE PROTECTION
TYPE 1 AND TYPE 2

SPD TYPE 1 and TYPE 2
FLP-8.5

Surge Arrester
MOV and Spark-Gap

aunsnilounuidsalus:=uulwwdmnsu
AnauN1eludl MDB (Main Distribution

Board) ¥o8UoununduIFun18vods:=uU
Iwwronnidsotuginu LPZ O, 1az LPZ 18n

MudugosUoviuwans:Nuduitiodon
&Nn10:= Overvoltage lla: Switching
OvervoltageRIfavuluvru=wWwn
(Lightning Strike)

FLP-8.5

SALTEK’

Remote Contact
with
R6564 , R6565
R6566

R6272

FLP-8.5-V/3+1 FLP-8.5-V/4
SPECIFICATIONS
R6271
SPD Type 1 & 2 Type 1 & 2 Type 1 & 2
Nominal Voltage [U,] 230 VAC 230 VAC - 230 VAC
Maximum operation voltage [U.] 275 VAC / 350vDC 275 VAC 255 VAC 275 VAC / 350VDC
I[_|Lgrl;tlr;|£]gI:::?EjlljeNci:rsr::I1 0/350 ps) 25 5 kA 50 5 KA 34 KA
Lightning impulse current (10/350 ps) 8.5 KA 8.5 KA/ 25.5 kA 25 KA 8.5 kA
[L.N-PE]L,,
Nominal discharge current (8/20 us) [I.] 30/90 kA 30/90 kA 30 kA 30/120 kA
Maximum discharge current (8/20 us) [lax] 60 /180 kA 60 /180 kA 60 kA 60 /240 kA
Voltage protection level [U] 1.5 kV 1.5 kV 1.5 kV 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 [lg] current
ig?(::nﬂ:: lcl)l\jeprrc(;)l?:rztmt protection 50 kA (rms) 50 kA (rms) ) 50 kA (rms)
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 : 10/35 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 2

Standard Approve

IEC 61643-11 ed 1.0 EN61643-11+A11 : 2012 [T1] T2

SN
SPD + Remote Contact

Order Code

S1AN

11,000.- 16,200.- 13,900.-

FLP-8.5-V/3+1 FLP-8.5-V/3S+1 FLP-8.5-V/4S
R6564 R6565 R6566

12,500.- 18,500.- 16,200.-

Spare module

Order Code

FLP-8.5-V/0 FLP-NPE 25 V/0 FLP-8.5-V/0

SAN

2,700.- 3,900.- 2,700.-



SURGE PROTECTION

TYPE 2 SLP-275 SALTEK’

SPD TYPE 2 y 0
SLP-275 R1617 R1948 ‘ t
Surge Arrester : {
MOV and Spark-Gap
aUnsnilounuidselus:uuTwWndnsumnay
n1elug DB 1a: SDB (Distribution Board &
Sub-Distribution Board) doaUouniunou
idonnovous:uulwwionnidsolugnu LPZ 1
na: LPZ 2 annugvyosUounuwans:nudu
itovonanio: Overvoltage lla: Switching
Overvoltage AIARVUTUVU=WAWA (Lightning
Strike)

-N

Remote Contact
with
R1618 , R2491

SPECIFICATIONS L N-PE
R1617 R1948
SPD Type 2 Type 2
Nominal Voltage [U,] 230/400V 230/400V
Maximum operation voltage [U(] 2751476 V 2751476 V | 255/440V
Lightning impulse current (10/350 us)
[L-N] hyn, [L+N-PE] Ly - 15 kA
Lightning impulse current (10/350 ps) [l - - 15 kA
Nominal discharge current (8/20 ps) [I,] 20 kA 20 kA 20 kKA
Maximum discharge current (8/20 us) [Lul 40 kA 40 kA 40 kA
Voltage protection level @ I = 5 kA (8/20 ps) [U,] 0.9 kV 0.9 kV -
Voltage protection level [Ug] 1.2kV 1.2kV 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 gL/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 [T2
Shlal! 3,000.- 6,300.-

SPD + Remote Contact SLP-275VS SLP-275 V/1S+1

Order Code R1618 R2491
Shalak 3,300.- 6,600.-

Spare module

Order Code
S1A1 2,200.- 2,950.-




SURGE PROTECTION
TYPE 2

SPD TYPE 2

SLP-275

Surge Arrester

MQV and Spark-Gap .
aUnsnilounuidselus:uulwwadnsSumnnng
n1efug) DB na: SDB (Distribution Board &
Sub-DistributionBoard)soaUouniunou
Idereveus:uulwwonidsolugnu LPZ 1
na: LPZ 2 annudvdoslUounuuwans:nNu

dultiouv1nanno: Overvoltage lla: Switching

Overvoltage AIRAVUTUVIU=WALA
(Lightning Strike)

su

R1760

SLP-275 V/3

SLP-275

R1722

SLP-275 V/4

SALTEK

auiﬁ'_

o

R1946

Remote Contact
with

R1761, R1762
R1763

SLP-275 V/3+1

SPECIFICATIONS
Type 2 Type 2 Type 2

Nominal Voltage [U,] 230/400V 230/400V 230/400 V
SPD 275/476 V 2751476 V 275 | 476V 255 / 440V
Lightning impulse current (10/350 ps) ] i 15 KA
[L-N] lias [L+N-PE] |y
Lightning impulse current (10/350 us) [l - - 2 = 15 kA
Nominal discharge current (8/20 ps) [1.] 20/ 60 kA 20/80 kA 20/60 kA 20 kA
Maximum discharge current (8/20 us) [l 40 /120 kA 407160 kA 40 /120 kA 40 kA
Voltage protection level @ I = 5 kA (8/20 ps) [U,] 0.9 kV 0.9kV 0.9 kV -
Voltage protection level [U,] 1.2kV 1.2kV 1.2kV 1.5kV
Response time [t.] < 25ns <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) 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°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 [T2

7,800.- 10,500.- 11,500.-
SPD + Remote Contact SLP-275 V/3S SLP-275 V/4S SLP-275 V/3S+1
R1761 R1763 R2002

S1AN 9,800.- 12,900.- 13,100.-
Order Code R 3722
S1AN 2,200.- 2,950.-



SURGE PROTECTION
TYPE 3

SALTEK

Remote Contact
with
R1975, R1849

SPD TYPE 3
DA-275

Surge Arrester
MOV and Spark-Gap

R1872 R1848

aunsnilounuidselus:uuTwWndnsumnauiuaunsai
TWWA (Equipments) doaUoununoiuidanigvous:uu
wWwnonnidsolugnu LPZ 2 na= LPZ 3 3nrvdugostouriu
wans:nuduItiou91Nanno: Overvoltage lla: Switching
Overvoltage RIRAVUTUVIU=WALA (Lightning Strike)

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

SPECIFICATIONS
SPD Type 3 Type 3
Nominal Voltage [U,] 230 /400 V 230/400V
Maximum operation voltage [U_] 275/ 476 V 2557440V 2757476 V 2557440V
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 1.0 kV 1.5kV
Response time [t.] <25ns <100 ns <25ns <100 ns
Maximum overcurrent protection 63 AglL/gG - 63 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 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 EN61643-11+A11
S1AN 4,700.- 9,500.-

SPD + Remote Contact

Order Code

DA-275 V/1S+1
R1975

DA-275 VI3S+1
R1849

Suial

4,975.- 11,450.-

Spare module

Order Code
S1A1

1,625.-



SURGE PROTECTION . ®
PHOTOVOLTAIC SYSTEMS FLP-PV Series % SALTEK

SPD for PHOTOVOLTAIC SYSTEMS
SPD Type 1 and 2

Lightning Current Arrester

aunsnilovnuidsolus:uuwanns:nalwwA
AouWaJJUIEIONME (Solar Cell) douamn
Sns1duusiononuidunnuvou Inverter Tu

S:UUWANIWWIRDUWAIINUINEIONNEEOY
Jounuidsoiugnu LPZ 0 na:= LPZ 1soufiy

g1ungunon
su FLP-PV700 V/U FLP-PV1000 V/Y FLP-PV1000 VS/Y

SPECIFICATIONS |
R3674 R4059
Max. operating voltage mode 1/3 , 2/3 [U¢p] 700 VDC 1000 VDC
Lightning impulse current (10/350 ps)/ 25 kA 12.5 kA
per module [l;,]
Nominal discharge current (8/20 us)/ 30 kA 30 kKA
per module [l ]
Maximum discharge current (8/20 us)/ 60 kA 60 kA
per module [l,.]
Voltage protection level mode 1/2 [U,] 4.8 kV 3.6 kV
Voltage protection level mode 1/3 , 2/3 [U,] 2.4 kV 3.6 kV
Short-circuit current rating [lscpy] 125 ADC 125 ADC
Response time [t.] 25ns 25 ns
Cross-section of conducted-min 1.0 mm? 2.5mm?*
Cross-section of conducted-max 35.0 mm* 50.0 mm*
Cross-section of conducted stranded-min 1.0 mm? 2.5 mm?*
Cross-section of conducted stranded-max 25.0 mm? 35.0 mm?
Fault indication Red Indication Feild
Remote indication potential free
- change-over contact
Remote indication 250V/0.5 AAC
B 250V/0.1ADC
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
S1AN 19,000.- 27,000.- 28,500.-

Spare module

Order Code
s1AN




SURGE PROTECTION . ®
PHOTOVOLTAIC SYSTEMS SLP-PV Series Y SALTEK

SPD for PHOTOVOLTAIC SYSTEMS “ lﬂ"
R3670 =

SPD Type 2 R3664 R3668
Surge Arrester for PV Systems

Remote Contact
with
R3671

aunsniJovnuidsolus:uuwanns:nalwwa
Ao8WAaJUUIIEJONME (Solar Cell) ¥ouan
dnsduvsionouiFurievou Inverter Tu
s:uuwWanIWWIRouWaJUIUIIEJONNE B0
Jounuidselugnu LPZ 0, 1a: LPZ 1soufiy
guRgunsdn

SLP-PV500 V/U SLP-PV700 V/Y SLP-PV1000 V/Y

SPECIFICATIONS

Max. operating voltage mode 1/2 [Ucp] 750 VDC - -
Max. operating voltage mode 1/3, 2/3  [Uc¢py] 510 VDC 750 VDC 1020 VDC
Nominal discharge current (8/20 us)/ 15 kA 20 kA 15 kA
per module [I.]

Maximum discharge current (8/20 ps)/ 30 kA 40 kA 30 kA
per module [l ]

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 [lscp] 63 ADC 63 ADC 125 ADC
Response time [t.] 25 ns

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

S1AN 7,500.- 9,700.- 10,000.-

SPD + Remote Contact SLP-PV1000 V/Y S

Order Code R3671
s1A" 11,500. -

Spare module

Order Code
s1A 2,250.- 2,200.- 2,300.-

SPD Type 2

SLP-PV500V/U
Battery

System

e Ground Resistance < 5.0 ohm

SPD Class B+C
FLP-PV1000V/Y

e Ground Resistance < 5.0 ohm

SPD Type 2
SLP-PV1000V/Y

Ground Resistance < 5.0 ohm



RTO series Y SALTEK®

Coupling Impedance

RTO
Surge Separating Inductor

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

Note : How to installation RTO?

RTO use for delay reaction of SPD type 2 and 3 with in below condition

® Distance between SPD type 1+2 —— SPD type 2
—— SPDtype 3
@ Distance between SPD type 142 —— SPDtype 3 Lessthan 10,

® Distance between SPD type 2

Dimension and drawing

Less than

50 M
Lessthan 5.0 M.
0 M

Fiias Wias
2alle e o e
0 E il 6

57

i6 2

SPECIFICATIONS
| R1432 | R1433 | R1434

Nominal Voltage [U,] 500VAC 500VAC 500VAC
Frequency [f] 50 /60 Hz 50 /60 Hz 50 /60 Hz
Nominal load current [l ] 16 A. 35A. 63 A.
Inductivity [L] 10 4H 10 4H 10 H
Power loss at I, 1.28 W 3.0W 8.0wW
Resistance (DC) 5mQ 2.5mQ 2mQ
Maximum overcurrent protection 16 AgL/gGorC 16 A 35AgL/gGorC35A 63 AgL/gGor C63A
Degree of protection IP-20 IP-20 IP-20
Range of operating temperature .40 Cto+80°C -40° Cto+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 : 10/50 mm?® ISO : 10/50 mm? ISO : 10/50 mm?

Stranded min/max ISO : 10/35 mm? ISO : 10/35 mm? ISO : 10/35 mm?
Stripping length of the supply conductor 14 mm. 14 mm. 14 mm.
Tightening torguer Max 4 Nm. Max 4 Nm. Max 4 Nm.
S1AN 2,550-. 5,200-. 7,700-.




SURGE PROTECTION
PHOTOVOLTAIC SYSTEMS

SPD for PHOTOVOLTAIC SYSTEMS

SPD Type 2

Surge Arrester for PV Systems

aunsnilovnuidsolus:uvwanns:nalwwA
AouWaUUUIIEIONME (Solar Cell) dovam
dnsnFuurionouidunnuveu Inverter Tu

S:UUWARNIWWARDUWAIIUIIEIOTNAEEOY
Jounuidsolugnu LPZ 0, na: LPZ 1soufiv

gungunon

su
SPECIFICATIONS

Max. operating voltage mode 1/3 , 2/3 [Ucpy]

SLP-PV Series SALTEK®

R3897
1200 VDC

Remote Contact
with
R3898 , R6037

SLP-PV1200 V/Y SLP-PV1500 V/Y

R6036
1500vVDC

Nominal discharge current (8/20 ps)/
per module [I.]

15 kA

15 kA

Maximum discharge current (8/20 us)/
per module [I_ .1

30 kA

30 kA

Voltage protection level mode 1/2 [U;]

4.2 kV

6.4 kV

Voltage protection level mode 1/3, 2/3 [U,]

4.2 kV

6.4 kV

Short-circuit current rating [lsceJ

125 ADC

1000 ADC

Response time [t.]

25 ns

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

EN 50539-11:2013, , EN 50539-11:2013,

S1A1
SPD + Remote Contact
Order Code
Remote indication

SLP-PV1000 V/Y S

11,000.-
SLP-PV1500 VIY S

R6037

potential-free change-over contact

Remote indication contacts

250V /0,5AAC,250V /0,1 ADC

Cross-section of remote indication conductors

1,5 mm’

S1AN

11,500.-

| 12,500.-

Spare module SLP-PV600Y V/0 SLP-PV750Y V/0

Order Code
Sl

R3899

2,500.-

R6040
3,000.-




% SALTEK

15

LN ()
"’3? N&)
72 ?

FLP-SG50 (R 4053) C
FLP-A50N (R 3573)
FLP-A100N (R 3574) y

Ml ) -

66 36 +(LN) +(N)

920
45
a
4

FLP-SG50 FLP-A50N/FLP-A100N

FLP-B+C MAXI VS
(R 5094,R 5096)

90
45

FLP-12.5 (R3429, R3427)
FLP-8.5 (R6271, R6272)

SLP-275 (R1722, R1946)
DA-275 (R1848)




SURGE PROTECTION ®
PHOTOVOLTAIC SYSTEMS BDG-006 SALTEK

SPD for DATA LINE COMMUNICATION SYSTEMS
BDG R 5704

RS-485 Surge Arrester

QUnsm'Uo\Jﬁuﬁs'oTus:Uu?’iomsa'tyty'\mﬁoga
wauanusln RS-485 Communication
dosUoununouiduriuvougunsnidoansiia:
s:uuFoansNIFSeAVIUU Coarse Surge

lna: Fine Surge

RS-485 (2 Core)

SPECIFICATIONS
Location SPD [ST 1+2+3]
Nominal Voltage 6 VDC
Maximum operation voltage [Uc] 6 VAC /8.5 VDC
Nominal current [I.] 1A
D1 Total impulse current (10/350 ps) [I,] 5 kA

C1 Nominal discharge current (8/20 ps) per line [l ] -

C1 Voltage protection level line-line at |, [Ug] =
C2 Nominal discharge current (8/20 us) per line [I] 10 KA

C2 Voltage protection level line-line at |, [U] -
C2 Voltage protection level line-PE at |, [U] -

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 [fg] 1.2Mhz
Response time line - line [t] 1ns
Response time line - PE [t.] 100ns
Degree of protection IP-20
Range of operating temperature -40°C to +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
i3l 8,050.-
Note : Distance between ST 1 and ST 2+3 >5.0 M
s
SPD Distance > 5.0 M. SPD 7 / y
@ /
- Measurement & Controi units sensof
Ee 3 Ground <5.0 ohm Ground <5.0 ohm %
Note : Distance between ST 1 and ST2+3 <5.0 M Distance < 5.0 M. SPD
—o
- Measurement & Control units Sensor
(B Ground < 5.0 ohm 6 Source 4-20 mA




% SALTEK

SPD for Current Loop 4-20mA
BDG-24 R2200

4-20mA Surge Arrester

QUnsm'Uouﬁu@s’oTus:UUz""iomsa'tytyﬁmﬁoqamumawm
0-20mA/4-20mA Communication (from outdoor) dosUouru
noWIdernvouaUnsnidoansiiazs:uu 91NIAS9NJIUU Coarse Surge
lla: Fine Surge

2 Wire Current Loop

su BDG-24
SPECIFICATIONS ‘
Location SPD ST 1+2+3
Nominal Voltage 24VDC
Maximum operation voltage [U¢] 29.1 VDC /20.6 VAC
Nominal current [l ] 1A
D1 Total impulse current (10/350 ps) [I,,,] 5kA

C1 Nominal discharge current (8/20 us) per line [l] -

C1 Voltage protection level line-line at I, [Ug] -

C2 Nominal discharge current (8/20 ps) per line [I.] 10kA
C2 Voltage protection level line-line at I, [U;] 65V
C2 Voltage protection level line-PE at | [U,] 600V
C3 Voltage protection level line-line at 1kV/us [U,] 40V
C3 Voltage protection level line-PE at 1kV/us [U;] 450V
Series resistance per line [R] 10
Threshold frequency line - line [fg] 6.7 MHz
Response time line - line [t] 1ns
Response time line - PE [t ] 1ns
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 0.8 Nm.
Connection input - output Terminal/Terminal
Standard Approve EN61643-21
SN 5,930.-
Application

4-20 mA / RS-485
Converter

e

Current Loop 4-20 mA

SPD RS-485
BDG-24

SPD Current Loop 4-20 mA
BDG-24

Computer

Source 4-20 mA

Ground Resistance < 5.0 ohm Ground Resistance < 5.0 ohm



SURGE PROTECTION SALTEK’

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

LPZ0OB : Lightning conductor receiver protection area

(direct lightning strike protection, none-attenuated
VDB AB_[Z':% LEMP)
r sDB Equipments LPZ1 : Inside a building (direct lightning strike is eliminated,
)_E"— | . (| attenuated LEMP - depending upon shielding)
7 - j—gz-c—@ LPZ2 . Inside room - eg. A server room with a conductive floor
0 FeAl floors and wall lining
LPZ3 : Inside a metal box (equipments)
4001230VAC) 400/230VAC e 400/230VAC 230VAC SPD International Class
Lpzz ____EC | EN____| VDO |
Class | SPD type 1 Class B
Class I SPD type 2 Class C
Class Il SPD type 3 Class D
IV. 6KV 111, 4KV, 11. 2.5KV. 11.5kv_] International Europe Germany

How to installation Surge Protection for RS-485 Communication Systems
3 Phase with neutral connection 3 Phase with neutral connection
N I — —
: I

L] 2 L)
Current Measurement Inputs

]

Current Measurement Inputs

#oalogue
\bltage Measurement Inputs.

Output RS-485
0 0 1 O K PR RERE N
L v v N N2 ok B TR

3.input 4. Input 2 Ek‘m‘

Ray1 2 Rew2 wv
37 s Tsa 20l [iToplaldl

Analogue

\liage Measurement Inputs. Output RS485
L 18l T3l o) ClEEsiey

L B v B N - % GDA B IR

3.input 4. inputz  Extemal

LRay1 22 Sy
27 TaaTi0 Ton] DrTooloal2g]

TR By
R5419 [

Surge Capacity

5kA(10/350 pus) 10 kA (8/20 ps)
Installation into RS-485 communication ,
telecommunication systems and signalling
networks at the LPZ 0, and LPZ 1

- 4+ GND A B TR

RS-485

See our catalogue page D-17
(SPD for RS-485/422/232)

Special Note

P KA
fesngRmpaise Surge from Switching Overvoltage :

%0 - 8/20 s Wave Form
7)) o
30 - Direct Lightning Strike :
- 10/350 us Wave Form
20 -
10

810 20 30 40 350 US



SURGE PROTECTION
COMMUNICATION SYSTEM

Connection Systems & SPD Guide Line

TN-S Connection Systems SPD for TN-S Connection

SPD Class B+C (FLP-B+C MAXI)

DL-100/VL

SALTEK

L N PE
1 I TN-S FLP-B+C MAXI V/4 R5094
' FLP-B+C MAXI VS/4 R3571
T #——{ FusE ] | FLP-B+C MAXI V/3+1 R5096
I | g FLP-B+C MAXI VS/3+1 R3572
1 = i g
1 . - SPD Class B+C (FLP-12.5)
I £ v SALTEK FLP-12.5 V//1+1 R3423
I B e FLP-12.5 V/1S+1 R3424
I o ©59 Fu8 FLP-12.5 V/3+1 R3427
1 —_—
| I FLP-12.5 V/3S+1 R3428
" Ground FLP-12.5V/4 R3429
FLP-12.5VV/4S R3430
SPD Type 1 & 2 (FLP-8.5)
FLP-8.5-V/1+1 R6562
L1 L2 L3 N PE
I TN-S FLP-8.5-V/2 R6563
. FLP-8.5-V/3+1 R6271
— FLP-8.5-V/3S+1 R6565
t #—— Fust } FLP-8.5-V/4S R6566
= [Cruse]
[ { Fuse | I SPD Type 2 (SLP-275)
I
| N eTe 618 679 579 SLP-275 V/1+1 R1948
' e e S SLP-275 V/1S+1 R2491
' = O ) [ SLP-275 V//3+1 R1946
' s i SALTEK SLP-275 V/35+1 R2002
' B v e o e SLP-275 /4 R1722
1 i i SLP-275V/4S R1763
Q-G——d————————————l SPD Type 3 (DA-275)
§ Sroun DA-275 V/1+1 R1872
| DA-275 V/1S+1 R1975
_ DA-275 V/3+1 R1848
Ground Resistance <5.0 Ohm
DA-275 V/3S+1 R1849
TN-C Connection Systems SPD for TN-S Connection
1 L2 L3 SPD Class B+C (FLP-B+C MAXI)
' TN-C FLP-B+C MAXI V/3 R5093
! FLP-B+C MAXI VS/3 R3570
t T ey SPD Class B+C (FLP-12.5)
N FLP-12.5V/3 R3425
& i { Fuse | I FLP-12.5V/3S R3426
1
! PRI IO SPD Type 1 & 2 (FLP-8.5)
| D G e FLP-8.5-V/3 R6270
o — | £ FLP-8.5-V/3S R6564
o % SALTEK
Y M B NS SPD Type 2 (SLP-275)
Clleme X o R ome) SLP-275V/3 R1760
- SLP-275V/3S R1761
Ground

Ground Resistance <5.0 Ohm



AUTOMATIC TRANSFER & SYNCH INDEX (D) DATAKOM

Automatic Transfer Switch

DKG-329 Automatic Transfer Switch

- and

\
s

Syncronization Devices
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AUTOMATIC TRANSFER
SWITCH

General

DKG-329 (Automatic Transfer Switch , ATS) l#5unisaanuuuiive
assunsUlNTuuy 3 wia wieundsdndaiieaniimatasinia
Tl BnadavinntsauaunnsieuYas Main Contactor waz

Gen Contactor

DKG-329 Usznauludaeileddu Synchroscope ¢
meludrgunsaiiedesiuaandensi enaifatussudnanisds
#1971UV84 Main Contactor uaz Gen Contactor #H198uyu LCD Display
ilfanansauanstoninuuaznasnlniiou lunsdifiindaunnsasuas

DKG-329

@ 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 request indicator

Built in daily / weekly / monthly exerciser
Event logging with time stamp and measurements

Statistical counters

szuulniuaziasasniinlniin

Automatic Transfer Switch & Synchroscope (ATS)

DKG-329

€ cce @ W.

ISO 9001 : 2008

SPECIFICATIONS

Battery backed-up real time clock
Weekly operation schedule programs
3 level password system

Field adjustable parameters

ATS Connection Diagram RS-232 serial port

@ Main Genset
DKG-329

LOADS

Free MS-Windows Remote monitoring SW:
GSM and PSTN modem support

GSM SMS message sending on fault
MODBUS communications

Triple language support

Configurable digital inputs

Configurable digital outputs

1/O expansion capability

Sealed front panel
Plug-in connection system for easy replacement

LCD Display

DKG-329

General
Alternator Voltage 15 - 300 VAC (L-N)
Alternator Frequency 0-100 Hz
Main Voltage 15 - 300 VAC (L-N)
Main Frequency 0- 100 Hz
Current Input Connect with CT___/5A
Digital Input 0-30VDC
DC Supply Range 9-33VDC
Cranking Dropouts Survives 0V for 100 ms
Maximum Current Consumption 200 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.) 172 x 134 x 46 mm. (WxHxD).
Panel Cut Out (mm.) 151 x 111 mm.
Case Material High Temperature ABS (UL94-VO0, 110 oC)

Standard Conformity
Norms of Reference
UL Compatibility
CSA Compatibility

:EN 61010 (Safety Requirements) , EN 61326 (EMC Requirements)
: UL 508 - Edition17 , UL 2200, 1st Edition ,UL 840 - Edition3
: CAN/CSA C22.2 No14 - Edition10

31A1

| 33,500.-




HRC FUSE SET & PROTECTION

CT INDEX pg':qan ljtteeamc

Low Voltage Fuse Based

HRC Fuse Set




TYPE 432 pgmnutec

orl an t eam

Three pole horizontal design fuse switch disconectors

Type 432, BTHC , NH-00 , 160A
STANDARD : IEC 60947-3

Our three pole LV fuse switches — horizontal design comply with the
requirements specified in the standard IEC 60947-3 . Their breaking
capacity and the protection against short-circuit , as well as the ease of
manipulation provides high safety posibilities in energy distribution.

Application : HRC Fuse Bases
e High Safety Device

e HRC Fuse Set for LV Capacitor Bank
e HRC Fuse Set for Surge Protection Devices

e Disconnections Switch

Non Flammable Material

432.12.22.22 Panel Mounting 160 A

TYPE 432 SPECIFICATION (IEC/EN 60947-3)
Electrical Characteristics

Connection Screw M8 Bottom/Top NH-00

Rated operational voltage (U )

Rated operational current (1,)

Rated frequency (Hz)

Rated insulation voltage (U,)

Rated conditional short-circuit current (kAy)
Utilization Category (U)

Rated impulse withstand voltage (U ;) , kV

500VAC , 440VDC
160 A
50-60 Hz
800
50
AC-22B , DC21B (100A)
6

Mechanical Characteristics
Mounting Type Panel Mounting
Dimension (WxHxD) 105x191x81 mm.
Weight (kg) 0.77
Fuse Links
Fuse size 00
Max permis. power loss per fuse link (P,) , W 12
Terminals
Connection screw M-8 (70 mm?)
Protection Class IP-30
31A1 1,850.-

M-8 Connectors

Dimension

SN




DIGITAL TEMPEARURE CONTROL INDEX %RTEX

Temperature. Control

ON/OFF Temp Control
F4-Series

P/PD/ON/OFF Temp
Control

VD-26 Series

Sticker Temp Sensor
FSTSM/M1

Option
Additional Option

SRl [ []]])
-
‘ﬁ'

"'-
U
-
-

10



ON/OFF TEMPERATURE .
CONTROLLER F4 Series

F4-SERIES e5aeiauazaiunsamngiissuu ON-OFF fiaunsaidendunalaaindiiaiauazaiuisadonisiu
Computer lagrinu RS-485 vinlazansanisidanuuasisnausenda Auadan1sasu

Temperature Control
F4-Series i oy T I\

Very small

48 X 48 mm
Products Feature
] Laaﬂ%'uﬁmumu']iuﬁuww T/C, RTD, Linear (Multi-Input) ® Saving space with the shortest length behind
FTUUNISAIUANLUY ON/OFF panel '
aunsaldiuunasdnglnnausd 90-264 VAC, 50/60 Hz ® 0.4" LED display showing SV/PV at a glance

@ Higher sampling (100ms) result in higher

4 Alarm output 1 9 (optional) control performance

dunsadeansiu Computer Tngeinu RS-485 (MODBUS) I

. ® Protect the heating element from excess
(Optional) current during initial power-up

SPECIFICATION Alarm Function

wasnaAlida : JKT.EBR,S.N,C (ITS-90) No alarm
- (INPUT) RTD . Pt100: Excitation 180uA. 2 or 3 wire connection
JUNN .
: (ITS-90 01=0.00385) 5 Process high alarm
w3961 . -60mVdc to 60mVdc or -10Vdc to 10Vdc =S
NIZUA : OMA to 24mA 0 Process low alarm
Sz nsgudeyqnal 100 msec i | Deviation high alarm
Proportional Band: 0.0~300.0% (0.0 %=0n/0ff mode) 1S
= o
Integral Time: 0~3000 sec © Deviation low alarm
JUuuumsAuAY Derivative Time: 0~1000 sec < | Inside deviation band alarm
Hysteresis: 0.0~999.9 or 0~9999
Cycle Time: 1~60/sec Outside deviation band alarm
. Relay Contact Output: 2A/240 VAC (Rasistive load)
@ mwn (Output) ® | Normal mode
Pulsed Voltage Output: DC 0/24V (Rasistive load 250 ) Min.) o
Law‘w!w,ﬁau (Alarm Output) Relay Contact Output: 2A/240 VAC (Rasistive load) § Standby mode
Power consumption: 4VA Max. 1S
Aux. 24Vdc power output: 25mA (max.) S Latch mode
Common mode rejection ratio: >80dB < 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
Digital Commmunication Baud Rate: 2400,4800,9600,19200 bps
1 Start bit, 8 Data bits, None Parity, 2 Stop bits

TWides 90-264 VAC/50-60 Hz

gungi : 0-50°C

Aanadw : 0-90% RH

FIAFUNIATFIY F4C-T-R-N-N-A 2,900.-

dnnTuIndeu




ON/OFF TEMPERATURE
CONTROLLER F4 Series

@ -1
INREANIEIIUD
F4C = T - [] - [] - -
Communication Power Supply

Multi-Range Input I3 relay, 2a (sTD) T Nore (sTD) [T nNone (sTD) N 00-264 vac
Themiooougta : JK.T.EB,R,S,N.C I ssr,24voc (opt) Y Aarm 1 (0PT) [ rs-485 (oT) 50/60 Hz (STD)
RTD : PT-100 (DIN/JIS)
Voltage : 0-5 mV,1-5V,0-10 V m 4-20mA (OPT) E Relay (OPT)
Current : 4-20mA n Alarm 2 (OPT)

STD : Standard OPT : Option

Example Order Information : v o o a . . -
P T = awnsaldiudunnlunisingauumgildnnuszian wu wesluauWannia

RTD waz Sunnindu Linear Judiu
J: R =t@1iwndl 1 Ju Relay 9w 2A / 240 VAC

FAC T -R-A-C-A
—E A = Wiulvides 90-264 VAC, 50/60 HZ
C = fins@nfas Communication Port RS-485 1AuAY
A = Alarm Contact 1 1{u Relay wu1na 2A / 240 VAC

55 , 48

T Uoouul
&

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

Output 2 : Alarm

Input Thermocouple
‘@

> Thermocouple Output 1 : Relay
Sensor

)) Over/Under Temperature Alarm

Control Fan Ventilation

L

Wiring Diagram RS-485 Communication
(Optional)

13/114]15

TX+ TX-

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

Alarm 1 Output
Relay : 240VAC / 2A
(Optional)

<

el el
aaili

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

s

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

I



P, PD, ON/OFF TEMPERATURE

CONTROLLER VD Series %RTEX

VD-SERIES \a3asinuazaluanaumgiiszuu ON-OFF fisnunsaiaandunnlaaindaiaiasiasanansagonnsiu
Computer lagkinu RS-485 vinliazainaanisidaunasiisnausevdn quaAdan1sasyu
96 x 96 mm
48 x 48 mm 72x72 mm 96 x 48 mm

VD-2600 VD-2601 VD-2603 VD-2604
Products Feature
| Lﬁaﬂ%’uﬁ'ﬁyty"nmﬁuﬂﬂ T/C, RTD, Linear (Multi-Input) E & Alarm output 3 4n (Alarm 2 wag 3 optional)
B 53UUN1TAIVANLUY P, PD, ON/OFF B gusavinauludnueaie Retransmission 16 (Optional)
B gunsaldiuunassnelnaand 90-264 VAC, 50-60 Hz %3a 24 VDC B d1u15adea150U Computer Tnasnu RS-485 (MODBUS)
B {3150/%UAN1SYI9IUYee Alarm Function 16 8 guuuy 1§ (Optional)
Application

B Indicator / Controller for Temperature , Humidity , Air-Conditioning , Gas Detector ,DC Current/Voltage DE c E N

Pressure ... Etc with Retransmission , RS-485 Communication.

SPECIFICATION ﬁuvg‘w (INPUT)

weswedlila :J,KT,EBR,SN,C TYPE RANGE ACCURACY
R RTD : (DIN)PT-100,(JIS) PT-100 J _:gog g: 12220(; 210G
aunn (INPUT) . ) -
3 usehu :0-5mV, 1-5V,0-10 V p 50°% B 1370°C 110
AsZUE :4-20 mA _58°F fy 2498°F
wesueAula : +1°C T -270°c fis  400°C +1.0°C
o =3 o
- RTD c+0.2°C -454 F 89 752 F
aunm (ACCURACY) T r3pv E -50°C fla 750°C +1.0°C
-58 F {9 1382 F
nsZUE (£3 YA N 5 5
— — B 0 C {4 1800 C +1.0C
BNIINTHUE Y 0.25 sec 32°F fls 3272°F
o = o o
P : Proportional Band : 0.0-300.0 % F.S R 0 Cas 1750 C t1.0C
32 F fi9 3182°F
PD : Proportional Band : 0.0-300.0 % F.S P 5 5
FULUUNIAIUAY Derivative Tme : 0900 s o°c fis 1750°C +1.0°C
erivative Time : 0- sec 32°F ﬁq 3182°F
ON/Off : Hysteresis : 0 - 2000 N -50°C 84 1300°C -1-1.0°C
2.0 . -58°F fi9 2372°F
388 :15sec,SSR: 1 sec
Output Cycle Time ‘ o a ° °
P Y USIRU/NITUE ;0 sec c Sl T odn BT e t1.0C
. -58 F fil§ 3272 F
9L88 : 10A/240 VAC (Resistive load) ° = o °
. R L PT-100 -200 C fls 850 C +0.2 C
1@1Wn (Output) waddulwAnannsiad  :0/24 vDC (DIN) -328°F @4 1652°F
9
us4AU :0-50 mV, 1-5V, 0-10 V PT-100 -200°Cc 89 650°C +0.2°C
Aszud :4-20 mA lnanldifiu 600 Teviu (ns) -828 F f4 1202 F
e = LINE -1999°C 4 9999°C +3.0 mV
Wiaes 90-264 VAC/50-60 Hz ¥%8 24 VDC
J299unRnd Yuagiudumm
amuunall :0-50 C ALARM FUNCTION
dn1zInaay '
AUV : 0-90% RH PV High Alarm PV Low Alarm
o o/ = ra
maagcyl,a Lifiu 3 va Deviation High Alarm Deviation Low Alarm
VD2600-T-R-1-0-N-A 4,100.- Band High Alarm Band Low Alarm
ARSI VD2601-T-R-1-0-N-A 4,400.- PV High Alarm with PV Low Alarm with
: 3 VD2603-T-R-1-0-N-A 4,400.- Delay Time Delay Time
VD2604-T-R-1-0-N-A 4,700.- 1378136 : Input LIIAU/NTTUE NFANTTYADUHIYD




VD Series ‘m

SHanN1589%e

VD 260 | |

i N . S S S S

[ saxa8 rom [0 Mutti Range input [ Retay, 108 (s0) [ 1 warm (sT0) BJ oncorr ] mone (STD) ﬂ o0 - 264 VAC

T
B zx72rm *"'""""""[*””;*“5 @ ssk. 2avoe (oFT) E zuarm (0rT) @ P 2 rs-aas (oFT) 50/60 Hz (STD)
RTD . PT=100 (kS
96X 48 MM s 0 5 w0 10w g 4-20mA (0PT) BB 3 warm (oer) ] PO 3 retansmission [ 24 voc (oeT)
OB X D6 [ Swment 9-goma B continuous vottage (OPT) (0FT)

STD : Stacerd  OPT : Option
Example Order Information :

VD 2601 : Temperature Controller  au1m 72 x 72 mm.

T : awnsaldiudunmlumsingnngilénnuszinn wWu wasluduilannyiia
RTD uaz auw‘wmﬂu Linear {udu

VD 2601-T-R-1-O-N-A

T— A = WiulWides 90-264 VAC, 50/60 HZ
= 5‘1JLLUUﬂ"Iiﬂ']‘Uﬂ3-ILL‘U‘U ON/OFF
O= iULLUUﬂqSﬂ'JUﬂNLL‘UU ON/OFF
1 = Alarm Contact 1 (standard)
R = owinmil 1 10y Relay Yu1m 10A / 240 VAC

UIARILFIUTUNMTAANS

A C, D , —b5
7—1 [T 2 :
B = E c ]:
I (R U O IO
(Unit : mm)
IMI“ ﬂnnnn
VD 2600 48 6 100 | 45 | 45 60

PANEL CUTOUT : VD 2601 72 72 9 80 | 67 | 68" 68*"5 920 72

VD 2603 | 96 48 9 80 | 45 | 92°°| 45*° | 48 | 120
VD 2604 | 96 96 10 80 91 92%5| 92°° | 120 | 96

Wiring Diagram
VD 2600 VD 2601 VD 2603/2604
g 2;’&6‘”‘0 Alarm 3 E Tx Alarm 2
il il Alarm 2 Alarm 1 m—. ‘-E E X \‘@
@ @ Alarm 3 @ TX+ Alarm 2 +
@ @ E‘J TX- >-@ Al 1 24 vnc ‘-@ Alarm 1
[M3] ™+ (3] (5_% g o [4] \—-
Alarm 3 24 vDC .
14] T @ &) Taat

1 [5]
@ R @ \ Alarm 3
@@ @Eﬁﬂ % % 13— = 90- 265vac [7] Output 1
[ g 2 BV ?—@ E%
B +

Output 1
A B B
19— = 90- 265vac

20/~ = 2vee




TEMPERATURE SENSOR

Tem erature Sensor Leziuwaimmmﬂammwuﬂmﬂuumam (Sticker Sensors) fidaeanns
wuwawuwumﬁmﬂu auu (Insulation) Wy msmamwnmawama maiumuulﬂﬁq Felaianunaly

Wmuwadniluvialanzld Wudu

Surface Temperature Sensor

b
»

el ce |

Outer Dimension

Dimension

Products Feature

senuuuIndmiugafaiiauitlianansaliwuwesSngaumgiinaluld
aanuuuIndmiunsingamniianiia (Surface Temp Sensor)
anananliingangfildaous -30°C~250°C
\lgansauuugIdiaeansgu DINIECT51 class A or B
Faqlifalndeu1nsgIu UL94HB (Fire Resistance Rating)
TInuiug siemsnauauatva gl

AXAANABNNTANAS (Simple Installation)

NUNUAD Severe Condition uag awAll

anansalfauldne ufa, Tanz uaz wanafin

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 Q 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 (CNS14165)

Insulation Voltage Resistance

5KkV (ASTM D-149-91)

Installation Type

Backside Sticker (-30°C~200°C)

Conducting Wire

PVC (100°C) Silicone (150°C) Teflon (180°C)

Thermocouple Type K (CA) PT-100 Q K (CA) PT-100 Q
Conducting Wire Length (Standard) 2 M (PVC~100°C) 4 M (PVC~100°C) 2 M (PVC~100°C) 4 M (PVC~100°C)
5101 4,800.- 5,900.- 4,800.- 5,900.-

Application : Abnormal Temperature Detector for Eletrical Systems

&rormmu Tarmpae dure Tabean b
*cvn P Ba
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LED INDICATORS a=DOMO

SIGNALLING AND CONTROL

Semaphore Led indicators [ED IN DICATO RS

Multi Led indicators




SIGNALLING AND CONTROL

LED INDICATORS

a 4 gl 1 4 ' 49! =y = all . . o b4 5 o o oy '

nanAugnYeTiugudedy anuTununsianeyn indicator naeda adedlendunisinaunidiladng
wannaluntnvafied aursauTuasusnisdeldniuarudanisvasdldeudniuiungd text dnveds
Linsenununszuiumsinen wseguuunisinaafudlsvuintaaaizsiilunnsgiuautieiall vuasiag
= v v & @ v o a o w a o v v v
BFasunmilasnasgiuana Wungeusuanglinumlan wdauazdndranuszmeadand wiaulinuais
wnsgulnddmsunudnilyasigu

Semaphore Led indicators

nangma LED wuU 2,3 Fhuntien

TV22/30 CRQ RG 240 VAC 2,950.- Wwuu 2 & (uas, 1We2) vt [ ]
TV22/30 CRQ RGY 240 VAC 3,990.- WUU 3 & (wA9, We7, waee) vt [

red/green red/green/yellow

(o<

57 ‘ 10

hE— N

<=

X [EERE] i 3 1 4

‘ ]
8 [l o-fEemomet o f—H -~ 3 |
Q Im| |
¥y — Com LT Hm Yellow
\d Red Green Red Gresn

Connection Diagram

Multi Led indicators

TWwanana LED wuU 3 dlufatfen
TV22/48 ML 31 240 VAC (RGY) 3,850.- (L4, 1087, L1iAa4)

57 1"

123
— % Face A
. — L2\ 0
© 13| O ¢ ‘ —
i 3

e Connection Diagram

|

Customers who chose DOMO.During all the years, many have chosen DOMO.Here are a few of our customers.

A“l g’ﬂ"‘]m H‘ H ALSTOM 'EDISON =

leni :
versalis

FIRT '“". A @& - - emAas Cenison @Hitachi

Company B.V. AHEREV A

C: s il
Ferrarr s ¢ wrsuBsH @8 Jirghar

&5 HYOSUNG ‘ J TRENITALIA 823 "‘Mk' Enel {3@1 Schneider

v' ¢hm GRUPPD FLRADYIE DELLD STATD
MIDOR

ﬂ'}?_—_._n‘ﬂ?ﬂ SIEMENS q_':) Kraus & MNaimer IL\\




RKE 2 CO024LT 24VDC

RKE 2 C730LT 230VAC

RNC 1C024 12-24VDC




Shenler

Shenler aad MWauIRIagesaLiawInnd 30 U Indmiiglunilan dqeaaniwvasingdu
a av oy o o q v o o v .
NSKAn  uaznInsIdauAMAMlANInsgIusEAUaIna  vinliluneausuangldeuegieeniuiu
RKE Model dwusuldauniluvuiauinsgiuaiugaainnssudli LED uansan1usiag Relay

RNC Model d95uaufnnandaan1suszndanui wagaanua289u AW LED wansaniuziing socket

G“USACE

RKF Series
28max 21.5max @— OF
= Of® @;
@—@z b
; -l I =
: .
= ph= @—
RAEE H U sao o
{1
05— 25 NS
) Relay Dimensions Socket Dimensions Connection Diagrams
RSS Series
= = 1

i3 5.04 5.04‘ q
J"-g P 164 € -

<€ > 5

»|

A2 A1 WCM)

Connection Diagrams

Relay Dimensions Socket Dimensions
RKF2CO 730LT | MY2SN-A220 | Relay 2CO 230VAC 12A 8Pin SKF08-E

2 | RKF4CO 730LT | MY4SN-A220 Relay 4CO 230VAC 6A 14Pin 285 SKF14-E 110
3 | RKF2CO 524LT MY2SN-A24 Relay 2CO 24VAC 12A 8Pin 275 SKF08-E 90
4 | RKF4CO 524LT MY4SN-A24 Relay 4CO 24VAC 6A 8Pin 299 SKF14-E 110
5 RSS113024 Relay12-24 VDC Slim 285 SNCO05-E-A| 350

Application




ANALOGUE PANEL METER & ACCESSORIES Dixsenu

ANALOGUE PANEL METER

DT-A96 &
DT-V96
CURRENT TRANSFORMERS

ACCESSORIES

MSQ-40
MSQ-60
MSQ-85
MSQ-100
MSQ-125

"’rr_ﬁ..lli\;wll B e, l

SPLIT CORE

CURRENT TRANSFORMERS
DBP-23

DBP-58

DBP-88

DBP-812

DBP-816

CAM SWITCH
DW 26

PILOT LAMP &
PUSH BOTTON

FUSE

ACCESSORIES




TYPE MODEL ITEM CODE mm CLASS PRICE

Specification

Class

Casing

Standard
Operation Temperature
Relative Humidity

Maximum Voltage
Frequency

Protection

IEC60044-1, VDE414-44, DIN57414

-25°C-+40 °C

25 -80%
0.5

720 VAC
45 - 65 Hz
ABS, UL94

Case (IP54), Terminal (IP20)
with black cover

ACCESSORIES FOR TERMINAL

DT-A96 196XXXX 96X96

DT-A96 196XXXX 96X96 40A 15 300

DT-A96 196 XXXX 96X96 50A 1.5 300

DT-A96 196XXXX 96X96 60A 15 300

DT-A96 196XXXX 96X96 100A 15 300

DT-A96 196XXXX 96X96 150A 15 300

DT-A96 196XXXX 96X96 200A 15 300

DT-A96 196XXXX 96X96 250A 15 300

CT Operated AC MP DT-A96 196XXXX 96X96 300A 15 300
DT-A96 196XXXX 96X96 400A 15 300

DT-A96 196XXXX 96X96 500A 15 300

DT-A96 196XXXX 96X96 600A 15 300

DT-A96 196XXXX 96X96 800A 15 300

DT-A96 196XXXX 96X96 1000A 15 300

DT-A96 196XXXX 96X96 1200A 15 300

DT-A96 196XXXX 96X96 1500A 15 300

DT-A96 196XXXX 96X96 2000A 15 300

Direct AC Volt DT-V96 1196XXX 96X96 100-600V 15 300

Connecting Diagram

| AC Voltmeter

AC Ammeter




Dixsen’

® FEATURE

%"'” e Specification

ﬁ :"_ 3

‘ :k_ﬁ‘-‘, ffﬂ‘%, ’ Standard © IEC60044-1, VDE414-44, DIN57414
e e Operation Temperature © 25°C-+50°C

Built In Hinged Sealable Terminal Cover . = Busbar Suppout Mounting

( Metallic sealable screw for option) Class : 10
Maximum Voltage : 720 VAC
Casing Self extinguishing Class VO Frequency - 50/60 Hz
Casing . Non-Flammable, Polycarbonate self
extinguishing, ABS/PC
Security Factor : FS<5

Panel Mounting( through plastic fixing kit )

C€

PRODUCTS GROUP CURRENT TRANSFORMER - MSQ SERIES
103000305 30/5 1.5 1 220
103000505 50/5 2.5 1 220
MSQ-30 103000605 60/5 2.5 1 220
103001005 100/5 2.5 1 220
103001505 150/5 3.75 1 220
104002005 200/5 5 1 230
MSQ-40 104002505 250/5 5 1 230
104003005 300/5 5 1 230
104004005 400/5 10 1 230
106004005 400/5 10 1 350
MSQ-60 106005005 500/5 10 1 350
106006005 600/5 10 1 350
106008005 800/5 10 1 370
108508005 800/5 10 1 440
MSQ-85 108510005 1000/5 10 1 450
108512005 1200/5 10 1 460
110010005 1000/5 10 1 500
110015005 1500/5 15 1 600
MSQ-100 110020005 2000/5 15 1 750
110025005 2500/5 15 1 950
110030005 3000/5 15 1 1,050
112520005 2000/5 20 1 1,050
112525005 2500/5 20 1 1,150
MSQ-125 112530005 3000/5 20 1 1,250
112540005 4000/5 20 1 1,450
112550005 5000/5 20 1 1,850
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SPLIT CORE CURRENT TRANSFORMER
ydawlasnseualninuunanle

® FEATURE

Built In Hinged Sealable Terminal Cover

Casing Self-extinguishing Class VO

Split core design for easily opening and
installation without any supply interruption

| pBP-23 u | bBP-58

£ Dixsen” W=

oaP

£ Dixsen” =

A Dixsen” #e==

£ Dixsen” W=

£ Dixsen” W=

® DIMENSION

Split Core

DBP Series

Busbar Suppout Mounting

a9

Metallc Bracket Panel Mounting

Specification

Standard

Operation Temperature

Class
Burden

Maximum Voltage
Test Voltage
Frequency

Casing

Security Factor

: IECE0044-1, VDE414-44, DINST414

Dixsen’

B53938, BsTE26, GB 1208-2008

=25 'C-+50°C
0.5
:1.5-30VA

o 720 VSAC

o 3k VAC (1 min )
: S0V60 Hz

Rated Short-time Thermal Current :
Continuous Overdoad

1dyn=25xIth

c1.2xin

: Non-Flammable, Polycarbonate
sell extinguishing, ABS/PC

:F8=<5

PRODUCTS GROUP CURRENT TRANSFORMER - DBP SERIES

MODEL ITEM CODE RATIO |BURDEN(VA)| CLASS PCS/PACK| PRICE

402302005 200/5 1,950
DBP-23
402303005 300/5 2.5 1 20 1,950
405803005 300/5 25 1 10 2,500
DBP-58 405804005 400/5 1.5 0.5 10 2,500
405805005 500/5 2.5 0.5 10 2,500
408806005 600/5 25 0.5 10 3,000
DBP-88
408808005 800/5 3.75 0.5 10 3,000
481210005 1000/5 3.75 0.5 10 4,000
DBP-812 481212005 1200/5 5 0.5 10 4,000
481215005 1500/5 7.5 0.5 10 4,000
481620005 2000/5 10 0.5 5 8,000
481625005 2500/5 15 0.5 5 8,000
DBP-816 481630005 3000/5 20 0.5 5 8,000
481640005 4000/5 20 0.5 5 8,000
481650005 5000/5 20 0.5 5 8,000
Model A B C D £ F G
DBP-23 115 89 40 52 70 32 21
DBP-58 145 116 32 52 70 80 50
DBP-88 153 145 32 52 70 80.5 80.5
DBP-812 196 145 32 52 70 120.5 80
DBP-816 250 186 51 71 57 160.5 81




CAM SWITCH
FAaAns

® CLASSIFICATION Cam Switch

- =
i,- A
DW30 Series DW26 Series Dw31 Series DWA40 Series
Main Switch (20A-100A) Universally applicable (10A-160A) Selector Switch (20A-75A) Selector Switch (20A)

Y

L] a
L
Q e

- L)

Ammeter Switch Voltmeter Switch ~ Change Over Switch  Star Delta Switch Reversing Switch Main Switch ~ Emergency-off Switch Maintenance Switch
| Instrument Switch Motor Switch | Main Switch(ON-OFF)
Contact Bridge: 63A~160A is copper material Contacts: Double break type AgNi10
Below 63A is brass material (Ag:90%; Ni 10%)

Spring: Anti-fatigue

Switching Cell: 2 separate contact
systems per switching cell, each contact
is drived by a cam wheel. Heat-resist-
ance PA66 insulation.

® WHAT IS THE CAM SWITCH Latching mechanism determines the
switch position(30° ,45° ,60° ,90° )

Cam switch is manual operated switch. Contactor and relay are used
in controlling medium and high powered motors, but controlling low

power motors is made by Cam Switches as they are simple and economic.
Upto 12
Switching cells-two poles

Escutcheon frame double interruption per cell

Drive shaft
of solid aluminium

Script escutcheon

Panel mounting
Base mounting
DIN rail mounting

Handle

Screw



DWZ2E Series
Universally applicable (104-1604)

G

Reviviinag Sustch

FaAnas (Selector Switch)

Material

Sear Defta Swilch

Specification
Referance Standard

Operation Temperalure

Protection Degrea

: |[ECE0947-3, ENB094T-3, VEDOGED Part107,
IECB0240, VEDOH 3, IECE0947-5-1, ENG0204

1 -25°C-+50°C

: Nylon PAGE (High grade heatresistance)

: IPG5

£ Dixsen’ @@=

W 26

PRODUCTS GROUP

“ \I.I.I " I I I I\I ' I‘ I.I o \.I.Hh I.‘H‘L“lllt‘.ll Ir"l:I

DW2i-322+NF003

440

MAIN SWITCH

0=1, ON-0F

+ M AMIG

DE E HEHE
st (111 et WL
L ) 2 M

EAEIE : B EJES

+M2 G4

W 26-32/2+ NFO04 32

440V

-1, ON-0F

+M

M2/ Bax6d

72 L

wanfimasaing / Thanfinasaing ( Ampmeter & Voltmeter Switch )

SERIES

DW26

A Dixsen' @z

PRODUCTS GROUP

A Dixsen’ @

L Dixsen’ @

AMPMETER & VOLTMETER SWITCH

\7(0))) ) RATE(A) RATE V |NO OF CELL| ESCUTCHEON MARK

],Il|;|1|flﬁl
nhll

|NRAY

AK0O1

PROGRAM CODE ESCUTCHEON PCS/PACK PRICE

0-1-2-3 +Ak001 +Rm1 / 48x60
20 440 3 0-1-2-3 +Ak001 +Rm2 / 64x80 100 400
DW26-20/3+AK001
20 440 3 O-R-S-T +Ak001 +Rml / 48x60 100 370
20 440 3 O-R-S-T +Ak001 +Rm?2 / 64x80 100 400
DW26-20/3+VN001 20 440 3 O-RS-ST-TR +Vn001 +Rm1 / 48x60 100 370
DW26-20/3+VN002 20 440 3 RS-ST-TR-O-RN-SN-TN +Vn002 +Rml / 48x60 100 370




Tndanuau (Pilot Lamp)

AD22-220%0

INDICATING

2]
PRODUCTS GROUP

AD22-22DS/R 8022101 24220 RED 600 45
AD22-22DS/G 8022101 24,220 GREEN 600 45
AD22 AD22-22DS/Y 8022101 24,220 YELLOW 600 45
AD22-22DS/B 8022101 24,220 BLUE 600 45
AD22-22DS/W 8022101 24220 WHITE 600 S0
HUMELHA 321) Volt

SERIES MODEL TEM CODE CONTACT COLC

INDICATING LAMP HIGH LIGHTED LED

AD22-22DS/R | AD22-22DS/R-HL Pilot Lamp High Light LED R 600 75
AD22-22D8/G | AD22-22DS/G-HL | Pilot Lamp High Light LED G GREEN 600 75
AD22 AD22-22DS/Y | AD22-22DS/Y-HL Pilot Lamp High Light LED'Y YELLOW 600 75
AD22-22DS/B| AD22-22DS/B-HL | Pilot Lamp High Light LED B BLUE 600 75
AD22-22DS/W|  AD22-22DS/W-HL Pilot Lamp High Light LED W WHITE 600 75
HUMEIWH 321 Volt
Lol LRFS-EM13T =
S 3
J ']
= =

PRODUCTS GROUFP

PUSH BOTTOM

LAYS-EAI3I 1511330 GREEN 25
LAYS-EA133
LAYS-EAL42Z 1511420 NIE RED 600 25
LAYS-EHI3S 1581350 NO+N/C GREEN 0K 42
LAYS-EH
LAYS-ENI42 1581420 NN Yellow 600 42
LAYS-EA3S 1510350 NOHNIC GREEN 200 i)
LAY S-EA42
LAYS-EA4S 1510450 RAOHNIC RED 200 6




AauTnsading (Control Switch)

FPRODUCTS GROUP

CONTACT PCS/IPACK PRICE

CONTROL SWITCH

SERIES MODEL

LAYS-ED2S 1540250 MAOHNAC 200 65
LAYS-ED21

LAYSED33 1540330 MNAOH N 200 65

Products Group

Mushroom Push Bottom

SERIES MODEL ITEM CODE CONTACT DIA-mm PUS/PACK FRICE
DES-AS42 DR 5-AS542 5195420 NiC 40 200 140
LAY5EW3361

Wy

Products Group

MODEL

LAY SEW336]

ITEM CODE

1533361

N/O

Mushroom Push Bottom

LAYS-EW3365

1533365

IN/O+IN/C




fiad luile

£ Dixsen

PRODUCTS GROUP

SIZE-mm

.4

y
=
= 4
(T

* DIMENSION

NHOOC -NHOD

Dimensions{mm)

Flaalusin

WHOO

MOIDEL I ITEM CODE BREAKING DAPACITORKA) | FRICE
NHOD-16A 610016 16 S00 120 130
NHO0-20A 610020 20 500 120 130
NH-25A 610025 25 500 120 130
NH00-324 610032 32 500 120 130
MNHOD-36A G10036 3n 500 120 130
NHO0-40A 610040 40 500 120 130
NHO0-50A 610050 50 500 120 130
NHO0-63A 610063 63 500 120 130
NHO0-80A 610080 80 500 120 130
NHO0-100A 610100 100 500 120 130
NHOO-125A 610125 125 500 120 130
NHO0-160A 610160 160 500 120 130




anﬁﬂuﬁﬂm% (SM Insulator)

Sms1
SMas

Sm23

PRODUCTS GROUP SM INSULATOR

Tensile Strength Torgue Strength | Withsinnd Voltage a9

with screw

SM25 091325 500 ] i Mb G0 21
SM35 0191335 (o] 10 10 ME 400 i)
Sh51 0191351 104} 20 15 M3 32a ix

| LFEF:.I d2 |

Model | crand (mim) 5
SV125-2 #4 3.2 57 2 65 43 100 0125300
SV51.25-4 #8 43 64 212 6.5 43 100 0125400
SVM2-4 #8 43 2 2 65 49 100 0200402
SWE55-4 Ll 43 83 252 1.5 &7 125 0550401

PRODUCTS GROUP ' watdawanlaen
ITEM CODE | PCS/BOX |  PRICE/BAG(100PCS)
SNB 1.25-3 100 99
SNB 51.254 100 100
SNB 524 100 120
SNMB 55.5-4 100 265




Note




DIGITAL PANEL METER INDEX GPAC

—DIGITAL PANEL METER

DIGITAL PANEL METER
SFN-96 SERIES




DIGITAL PANEL METER
NIWUATLABSLUUAINDA

Digital Ammeters flinasinAnszualnaau (AC Current)
WUURAIMBATUIA 96x96 MM ANULATIFIUENA

A
-y k= F

Specification

Function: measure and digital display the current value of electric wirng
Display: 4 digits LED display ( red )
Auxiliary power: AC 220V£10% 50/60Hz
Accuracy:  (0,5% reading+2digit)
Measuring range:
AC 0-9999/54 AC or 0-9999/75m\ DC R 0-99904
Consumption: @ <3WA
Max signal consumption: @ <0.5VA
Operating environment temperature: (PC~40°C
Humidity: = H5%
Storage environment temperature: 25°C~+70°C
Hipot testing: AC 2000V/1 min
Fastening: by means of nuts, absolutely safe, fast, robust, side-by-side

General Digital Ampmeter - Adjustablel

NO | MEINNA CODE

GPAC CODE

ITEMS LIST

1 SFN-96X1-1 SFN-96X1-1

Digital Amp 96x96 1/P 0-9999/5A AC

700

Digital Voltmeter fiinasiaussauluity (AC Voltage)
WUURAINBATUIA 96x96 MM ANULIATIFINENA

_uf‘

Specification

Function: measure and digital display the current value of electric wiring
Display: 4 digits LED display ( red )
Auxiliary power: AC 220v£10% 50/60Hz

(can customize AC 110V or AC 380V or AC/DC BSV~264V)
Accuracy: + (0.5% reading+2digit)
Measuring range: AC voltmeter AC 1600V, external PT is neceesary of mare than 600V

Consumption: @ <3VA

Max signal consumption: @ <0.5¥A

Operating environment temperature: (°C~40°C

Humidity: = 85%

Storage environment temperature: 25°C~+70°C

Hipat testing: AC 200071 min

Fastening: by means of nuts, absolutely safe, fast, robust, side-by-side

General Digital Voltmeter

NO | MEINNA CODE | GPAC CODE

ITEMS LIST

1 SFN-96X1-U SFN-96X1-U

Digital Volt 96x96 I/P AC 0-600V

700

GPAC #fineailmes finsuenAnsinAusazUseinniines
weazdunuu Multi-Function Meter dadiun1ssau
myiamaliivarensfiwestineludufeaiy
MmliignAnansnsadiensuliwesldnuanumeay

.| "="

Wiy VDT §—

_A LU T T
Sy Sy

Specification

Accuracy Class

Voltage: 0.5Active power: 0.5
Current :  0.5Power factor: * 0.01 PF
Frequency: = 0.1Hz

Signal input

Net work: three-phase four-wire or three-phase three wire
Voltage: AC 0~500V

Current: AC 5A or 1A

Frequency: 45~65Hz

-] Aurdliary power supply
3 Scope: AC 2200, 50/60Hz (can customize other values)
o Consumption: < 3VA

General Digital Meter

GPAC CODE ITEMS LIST
1 | SFN-96X3-31 SFN-96X3-31 Digital 3P 96x96 I/P AC 0-9999/5A 2,300
2 | SFN-96X5-3UIF | SFN-96X5-3UIF | V-A-F Meter, I/P AC 0-600V,0-9999/5A,R 0-9999V,0-9999A,50/60 Hz | 3,200 |



PUSH BUTTON INDEX @ RODA

PUSH BUTTON
LA-38 SERIES




PUSH BUTTON

Products Name Item No MAC Code Specification Supply \ Colour Con PRICE

LA3IE-11BMN-R Flat round, Momentary, 20V Red INOINC 150

Flat Push Button LAJS-11BN
LA3R-1 | BN-Ci Flat round Momentury. 220V Gireen INOINC 150

LA3S=1 IGN-R | High,Momentary v Red INDING 170
High push button LAJs-110M
LA3E-1IGN-G | HighMomentary 20V Gireen INOINC 170
LAZR-11X21] LA3S-11X21-BL v Black INOINC 180
Shector 2 position,Maintained
' LATE-20X31] LAIS-20X31-BL 2NV Black N0 150
Emergency ) Do cmergency,
Fush Bus LAIB-I1ZS | LA3S-11Z5-R Red INOING 225
o Maintuimed

_
Products Name Muodel MAC Code Specification m PRICE
Red

3 LA3E-1 1DN-R 255
HNiuminated . .
LA3SE-11DN | LAJS-11DN-G FlatMomentary |l haminated 20V Green | INOINC 255
Flat Push Button  I—
LA3ZE-1 1DN-W White 255
LAZS-HIES-R | Stainless stee! head, Red %3
Stainless stecl head §
T Rl LA3B-11ES Momentary, 120V INOINC
ring Mluminated
LAZE-11ES-G Ring illuminated " 525




JUNCTION BOX INDEX JiN H
JUNCTION BOX

JUNCTION BOX




Unipolar Junction Box
|

o~

; ¢ .
" JHUKK series unipolar UKK-80 170
i ;" Junction box
L
JHUKK-80

* Girde of flume retardant: UL94Y0
« Metal material:brass platedtim

JHUKK SERIES Unipolar junction box ‘ =
+ Material: made from PA Nylon. AT —!.
ee

y 1
* The transparent cover good for see the cable is a reliable connection. -, -
Current Voluage Conductors with starfix temules Quantity ofhole | Dimensions (L = W x H)
{Amp) (V) X-segtion (mm’) {pes) {mm)
| - w6 xl
B5A 690V IEC W 25106 x4 3 69 49
e 25t lb %2

CONMECTOR BOX SERIES

JHE series connector JHE207

box

Biis Bar Spec. 5. G i By | Conductors w't.th smrl’u: temules Cond. .Wﬂl.l'[ fcnl'. Dimensions {L =W x H)
X-section [mm ) X-section (mm ) {mm}

3% b5 3mm 15106 25106 :

2% & 7.5mm ‘ 2 610 16 10 1023 | 65X 42250

CONMNECTION WITH OR WITHOUT FERRULES

SUPPLIED WITH INSULATED BACK PLATE AND TRANSPARENT PROTECTIVE FRONT COVER, SELF-EXTINGUISHING
960 MOUNTING METHODS

» FIX ON DIN-RAIL

« ON PLATE WITH 2 SCREWS

WHEN INSTALLING UNDER A FRONT PLATE, A BLANKING PLATE CAN BE CLIPPED ONTO THE FRONT PLATE
INSULATION PROTECTIONON EACH BAR
EACH BAR CAN BE LABELLED USING CAB 3TM
CONFORM TO STANDARD ENG60247T-|

0 20K A PEAK



Unipolar Junction Box

; ¢ .
JHUKK senes unipalar UKK-80 170

Junction box

JHUKK-80

JHUKK SERIES Unipolar junction box

+ Material: made from PA Nylon.
* Girpde of eme retardant: UL94YD
« Metal material:brass platedtim

* The transparent cover good for see the cable is a reliable connection.

Curreni | Volage | Conductors with starfix lemules Quantity of hole | Dimensions (L = W x H)
{Amp) (A% X-segtion {mm’) (pes ()
we fie 6 xl |
B5A 690V 1EC - 2S5to6 x4 | 300 60 = 49
e 2510 1b x2

CONMECTOR BOX SERIES

- JHE series connector JHE207 170
o
Biis Bar Spec. . O Biss B | Conductors wi.th smrl’lf temules Cond. Tumu: ﬁ:rlf. Dimensions {L =W x H)
X-section [mm’) X-segtion (mm ) (mm)
$% b5 Imm | 3 15106 25106
2X &7 5mm

el
610 16 10 1025 63X 42250

CONNECTION WITH OR WITHOUT FERRULES
SUPPLIED WITH INSULATED BACK PLATE AND TRANSPARENT PROTECTIVE FRONT COVER, SELF-EXTINGUISHING
S6l MOUNTING METHODS
* FIX ON DIN-RAIL
+ ON PLATE WITH 2 SCREWS
WHEN INSTALLING UNDER A FRONT PLATE, A BEANKING PLATE CAN BE CLIPPEDRD ONTO THE FRONT PLATE
INSULATION PROTECTIONON EACH BAR
EACH BAR CAN BE LABELLED USING CAB 3TM
CONFORM TO SIANDARD ENGIAIT. |
9K A PFAK



CORD END

17 . ff;’ E0508 30
1 INSULATED CORD E7508 30
END TERMINAL
26 E1008 30
29 E1508 52
32 E2508 44
36 E4012 72
38 E6012 90
Clnle sq
E0508 8.0 14.0 2.6 6.0 1.3 1.0 #22 0.5 Oranage, White
E7508 8.0 14.6 2.8 6.4 1.5 1.2 #20 0.75 White,blue
E1008 8.0 14.6 3.0 6.4 1.7 1.4 #18 1.0 Yellow,Red
E1508 8.0 14.6 5 6.4 2.0 1.7 #16 1.5 Red,Black
E2508 8.0 152 40 7.0 2.6 23 #14 25 Blue,Grey
E4012 12.0 19.5 44 7.3 32 28 #12 4.0 Grey,Orange
E6012 12.0 20.0 63 8.0 3.9 35 #10 6.0 Black,Green

1 TE-0508 57
2 TE-7510 70
3 “» TE-1010 77
4 - TE-1512 90
5 TE-2513 150

Conductor
Item.no. Insulation Color
mm ‘
TE-0508 2x0.5 8.0 14.5 0.5 6.5 1.5 1.2 White
TE-7510 2x0.75 10.0 16.07 5.5 6.7 1.8 1.5 Grey
TE-1010 2x1.0 10.0 17.1 5.5 7.1 2.1 1.8 Red
TE-1512 2x1.5 12.0 19.5 6.4 7.5 2.3 2.0 Black
TE-2513 2x2.5 13.0 21.5 8.0 8.5 32 2.9 Blue




Note




CURRENT TRANSFORMERS Znta r

CURRENT TRANSFORMERS

SPLIT CORE CT
SCTK681A SERIES

ZCT
ZCT-FL SERIES |




SPLIT CORE CURRENT TRANSFORMEm

Split Core Current Transformers

SCTK681A Series

. o o 1Y = a
Split core CT Wugunsalufioudasdmsuadasianszualui Fseanuuuunluiivey

P a ¥ . Ty = ¢ v & P9 a
WN13IANFII18 Iﬂﬂ‘luﬁa\iﬂaﬂaﬁlﬂvﬁauqi ‘U’JEl‘lJiz‘I/iElﬂVNL’Ja'lLLazﬂ’ﬂ%ma EX[GIeMEY
LL&juﬁti\iLlaxﬂaaﬂﬁﬂ Lﬁaﬂﬁ]ﬁﬂﬂimﬁlﬂﬁﬁu%’laaﬂL‘fJuLtUUtLﬁﬁuﬁ‘]

& Features

m The structure of the self-locking, 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

Applications

= Current measurement, monitoring and protection for electrical wiring

and equipment

m Current and power measurement for electric motors, lighting, air

compressor,heating and ventilation system, air-condition equipment

and automation - control system.

m Current power and energy monitoring device.

m Relay protection device.

1 Tumn l\
Primary f

i

Circuit connection diagram

White

FL | Vout

Black

4 Technique Index

A

y |

-

|

«B—»

Ea @

Electrical Parameter

Mechanical Parameter

Frequency

50-2KHz

Rated Input

5A-630A

Measuring range

10%In-130%In

Rated Output

0.333V(AC) or 0-500mA

Ratio

<+1.0%

Phase angle

<+ 60 min

Dielectric strength

2.5KV/1mA/1min

Insulation Resistance

DC500V/100MQ min

Case PA /UL 94-VO
Bobbin PBT
Core Silicon steel
Internal structure Epoxy
Construction Tie
Operating Temp -25°C ~+75°C
Operating Humidity <85%
Output Connection UL1015 20AWG Wire(twinsted wire) 2.5m

Dimensions(mm/inch
Mfg Rated Input Output | Accuracy ( )
P/N (A) (mAN) % A B C

5-20A 0-25mA | o 5.0 31.5 19.5 21.0
SCTKB81A-005 (5. 8A. 10« 15. 20) 0333v | T T (020 | (1.24) | (0.77) | (0.83)
5-20A 0-50mA 10.0 41.0 24.0 26.5
SCTK681A-010 (5. 10. 20. 50. 75) o333y | 05 10301 o 1 en | ©oa) | (1.04)
5-20A 0-100mA 05. 10. 30. | 1690 455 29.0 31.5
SCTK681A-016 (5« 10 50 100. 150) 0.333V O IO 063) | 022) | (114) | (1.24)




SPLIT CORE CURRENT TRANSFORMERS

Split Core Current Transformers

SCTK681A Series

Mfg Input/Output Burden(VA)/Class
Product Description
P/N (A) 02| 05|10 | 3.0
50/1 - . - 1.5
100/1 - - 15 | 25
150/1 - - 15 | 25
SCTKE81A-024 200/1 - 15 | 25 | 3.75
250/1 - 15 | 25 | 3.75
300/1 . 15 | 25 5
400/1 - 15 | 25 | 75

SPLIT CORE CT

XIAMEN ZT CODE ACCURACY

1 SCTK681A-010 50A/333mV [ 0.5 750
2 SCTK681A-016 100A/333mV 0.5 900
3 SCTK681A-024 200A/333mV f 0.5 1,750
4 SCTK681A-024 50A/1A 3.0 1,530
5 SCTK681A-024 100A/1A 1.0 1,850
(098) | (258) | (1.77) | (1.57)
6 SCTK681A-024 150A/1A 1.0 1,600 S asT 815 57.0 51.0
7 SCTK681A-024 200A/1A 1.0 1,650 A} | B0 | S22 ] e
8 SCTK681A-024 250A/1A 1.0 1,680
9 SCTK681A-035 300A/1A 1.0 2,290
10 SCTK681A-035 400A/1A 1.0 2,350
1 SCTK681A-024 100A/5A 1.0 1,590
12 SCTK681A-035 150A/5A 1.0 2,150
13 SCTK681A-035 200A/5A 1.0 2,150
14 SCTK681A-035 250A/5A 1.0 2,290
15 SCTK681A-035 400A/5A 1.0 2,350
16 SCTK681A-035 600A/5A 1.0 2,450




ZCT-FL SERIES

ZCT-FL SERIES Leakage current transformer
sonuuuiuRirvdmsunriageunszualndiseau mA Tnendnns zero-flux
wﬂwum’mmumammLﬂaiwummmmwauuaa dlosaniinansznuain
9EUNNA AUty ussduazLitou wardue desunuuvdmsunuasada
szl Wonuasaeunugdsrnuuauiuresunsainsdiugs

& Features

= No power supply,one turn through hole structure, fine stability;
m Adopt hipemik/permalloy, with fine linearity, high sensitivity;

= With special finishing treatment, fine stability, strong anti-interference

ability, good for outdoor application.

¢ Applications
Suitable for earth lead current leakage and dielectric loss testing for high
voltage electric equipment. Insulation online monitoring device, e.g CT,

PT, CVT, main transformer, main core, various arresters, switches.

4 Circuit connection diagram

= -—L SR
(
—— s2
4 Technique Index
Electrical Parameter Mechanical Parameter
Frequency 50-400Hz Case ABS /UL 94-V0

Rated Input 10mA-5A Bobbin PBT
Measuring range 10%In-130%In Core Permalloy or nanocrystalline

Rated Output 0.1V(AC) or 0-0.25mA Internal structure Epoxy

Ratio <+ 0.1% Construction Screws

Phase angle <+ 10 Operating Temp -25°C ~+75°C

Dielectric strength 2.5KV/1mA/1min Operating Humidity <85%
Insulation Resistance DC500V/100MQ min Output Connection Terminal
ZCT
NO XIAMEN ZT CODE ITEMS LIST

| CTZ-FL-25 ZCT 25 mm 2.500
2 CTZ-FL-45 £CT 45 mm 3100
3 CTZ-FL-65 ZCT 65 mm 3,600
4 CTZ-FL-80 ZCT B0 mm 4,500
5 CTZ-FL-100 ZCT 100 mm 4,70
[ CTEZ-FL-150 ZCT 150 mm 5200
7 CTZ-FL-200 ZCT 200 mm 14,000
& CTZ-FL-300 ZCT 300 mm 1 3,000




CAPACITOR & MAGNETIC CONTACTOR TIBCON

CAPACITOR
&
MAGNETIC CONTACTOR \Y | AGN ETIC CO NTACTOR




LOW VOLTAGE CAPACITORS

Low Voltage Capacitors

AU Bnosdmiurasean Reactive Power fildiunisesnuuuinlivanzaniv
anmemandesldnumelioumylings wangdmivanwernmaluwouiede o
vilviamunureuiiegs I ingAuiiinunmuaziniesinslunisudnain

Uszimaesiuldunisseniuangni wazdsoonlulan meldnisiuussiu

n1slgeu 2 Umuunsgiuana

HEAVT GUTY |

Customers

» Fan Capacitors — Crompton, Orient, Havells, Bajaj, Schneider etc

» Motor run Capacitors — Crompton, Shakthi pumps, Sharp etc

« Lighting Capacitors — Philips (India & USA), CG, Bajaj etc

» We export 7-8 containers of Capacitors & Film to various countries across the globe.

* Globally we supply Lighting Capacitors to Philips

 Our Air Conditioning capacitors we supply in good quantity to UAE & Qatar markets

» Our Power Capacitors we export to Eastern European & Asian countries in TIBCON brand.

Technical Specifications

« Standard IEC 60831-1 & 2, IS :13340 PART 1 & 2
* Type MKP Cylindrical / MS Box
+ Rated Voltage 230-690 Volts
« Rated Frequency 50/ 60 Hz
« Maximum Over Voltage U Max U, +10% 8 hin every 24 h
U, +15% 30min in every 24 h
U, + 20% 5 minin every 24 h =
U, + 30% 1 minin every 24 h Flg Type
« Dielectric System Metallized Polypropylene film with Zn/Al alloy, slope profile, special edge (wave cut)
* Losses <0.25 Watt/Kvar (Without Resistor) & <0.5 Watt/Kvar (With Resistor) -
« Protection Class p20 .
« Cooling Natural Air Cooled o 7@,
= Max Above Sea Level 4,000 Mirs. 3 ;1" = =
« Case: Extruded Aluminum Can / Powder Coated MS Box T ! !
« Discharge Resistor Special Design Internal Discharge. Resistance 50 V In Less Than 60 Sec ! - e o
« Terminals Three phase terminal with electric shock protection (finger proof), -
designed for up to 25sq.mm cable termination, Double fast-on with cable ( <8kV E - e’ 4
Tin Plated MS Studs for Box Type Capacitors
« Execution Indoor
« Tolerance On Capacitance -5% To +10% o
« Test Voltage Terminal To Terminal Type Test : 2.15 U,, 10 Sec, Routine Test : 2.15 U,, 2 Sec - l:,'mn o
« Test Voltage Terminal To Casing U, = 660 V: 3000V AC 10 Sec, U,= 660 V :6000V AC 10 Sec ?-Qﬂ éz—n?m‘m
« Temperature Category -25°C / + 55°C (Class D)
* Max Humidity 95%
« Grounding And Mounting With M12 Stud At The Bottom Of Case
« Mounting Position Vertical
« Connection Three Phase Delta Connection (Single Phase on Request) Fig-'A Fig - '8’ Fig-'c
« Protection Type Dry Type, Self-Healing, Internal Over Pressure Disconnector o IS L
« Impregnant Non PCB, Biodegradable Natural Oil, High Viscosity Resin R @ @ @@ (( 1ISO 9001:20
« Over Current 1.5x 1, (STANDARD DUTY), 2.7 x|, (SUPER HEAVY DUTY) us s o
« Inrush Current 200 x |, (STANDARD DUTY), 400 x I, (SUPER HEAVY DUTY)
« No. of Annual Switching Operations 5,000 (STANDARD DUTY), 20,000(SUPER HEAVY DUTY)
IR N N I o ) e
1 Cap2.5-415 | PFC-02.50-3-415-50-C-00 Cap 2.5 Kvar 415 V 50x135 1,700.-
2 Cap5-415 PFC-05.00-3-415-50-C-03 Cap 5 Kvar 415V 63.50x155 2,100.-
3 Cap7.5-415 | PFC-07.50-3-415-50-C-10 Cap 7.5 Kvar 415V 75x175 A 2,900.-
4 Cap10-415 PFC-10.00-3-415-50-C-05 Cap 10 Kvar 415V 75x210 B 3,200.-
5 Cap12.5-415| PFC-12.50-3-415-50-C-05 Cap 12.5 Kvar 415V 75x210 B 3,850.-
6 Cap15-415 PFC-15.00-3-415-50-C-06 Cap 15 Kvar 415V 85x210 B/C 4,400.-
7 Cap20-415 PFC-20.00-3-415-50-C-07 | Cap 20 Kvar 415 V 95x210 B/C 5,000.-
8 Cap25-415 PFC-25.00-3-415-50-C-08 Cap 25 Kvar 415V 95x247 B/C 6,000.-
9 Cap30-415 PFC-30.00-3-415-50-C-08 Cap 30 Kvar 415V 95x247 B/C 7,350.-
10 Cap40-415 PFC-40.00-3-415-50-C-09 Cap 40 Kvar 415V 116x247 B/C 10,500.-
11 Cap50-415 PFC-50.00-3-415-50-C-12 Cap 50 Kvar 415V 136x247 C 14,000.-
12 Cap20-525 PFC-20.00-3-525-50-CS-08| Cap 20 Kvar 525V 95X 247 B/C 5,750.-
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ADULNALNBSHINSUTTUUAIUITLA DT UIA

General

TC1-Series ABULNAMBSANNSUTZTUUAIUITLADTHUIALABLANAY

v yo v P A o o w =
nlasumssanuuu Tidvaainanudunu iagedfanseuei
Twashuninreuwnavuzaintsniu@nas alunisinangns

v ¢
THeuvasaunsal
Dimensions
i s | E ==
2 | d 4
: e |
25% Terpaen To1-D3%K
cpe TET Daok o130 e SEE 150 TC1-DA0K
FEE TG1-D25K =135 E e 83 157 TC1-D6OK
MOUNTING IN PANEL ’_ é EE —L,_
I [ )
N
I I —ﬁ m
TC-1] D10K | D12K | D16K | D20K | D25K * “ *
[c T8 Je Jss [os [os | TC-1 | D3sk | Daok | Deok
G | 35 |3 |35 |40 | 40 114 | 114 | 125
KVAR ratings Instantaneous Maximum Electrical
at 50/60 Hz Auxiliary Operating life at
0<55" C@3) Contacts Rate jetedlioat Reference Price
200V/ 400V/ NO NC Operations Operations
240V 400V hour
5.0 - 0 2 240 200000 TC1-D10K11 W 1,650
55 10 1 1 240 200000 TC1-D10K11 W 2,350
6.7 12.5 1 1 240 200000 TC1-D12K11 W 2,500
8.5 16.7 1 1 240 200000 TC1-D16K11 W 2,700
10.0 20.0 1 1 240 100000 TC1-D20K11 H 3,200
15.0 25.0 1 1 240 100000 TC1-D25K11 W 3,950
20.0 33.3 1 2 240 100000 TC1-D33K11 H 5,900
25.0 40.0 1 2 100 100000 TC1-D40K11 W 6,900
40.0 60.0 1 2 100 100000 TC1-D60K11 W 9,350
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POWER FACTOR CONTROLLER
RG3-12C/CS/CS-T

[15] T1e[17[18]19]20]21  [22]23][24]25] 26]27] 2¢]
T T T T T T T |_|

[2930[31]32]
[

C6

i

C12 TR A B GND

RS485*

6A

N
L3 K L
L2 K -.L koo |3
koofiille |2 T
L1 K'- L
K-ofiille 2A[|] 2A[|] 2A[|]
Alam Relay Generator

Input

k1 11 k2 2 k3 I3 110~250 VAC

Lilelaf&]  [slelz]efofro]  [n[1d hi3f1q

RG3-12CS
Optional for RG3-12CS-T

Example

Setting Capacitor 3-Phase + Capacitor 1-Phase
capacitor steps...... 1-2-3-4-5-6 7-8 9-10 11-12
phase.............. L1-L2-3 L1 L2 L3

programmable steps

Target : Excellent P.F in R-S-T
@ Capacitor 3-Phase (50 kVAR) for@O @ Steps1,2,3,4,5),
@ Capacitor 1-Phase (10 kVAR) for@
@ Capacitor 1-Phase (5 kVAR) for
@ Capacitor 1-Phase (15 kVAR) for

(S

Capacitor Bank Installation with IEC Standard

INSTALLATION INSTRUCTIONS

ﬂmFm

4 2l et bk 300

Cause of Capacitor Short Life in Electrical Systems

B Quality of Capacitor

B Harmonic Distortion and Resonance in Electrical Systems
B High Temperature Problem

[

Wrong Design Capacitor Bank

Steps 7 , 8 (Total : 20 kVAR)
Steps 9, 10 (Total : 10 kVAR)
@ Steps 11, 12 (Total : 30 kVAR)

See our catalogue page 35-37
(LV Capacitor)

REFERENCE INDEX

RG3-12C Series

See our catalogue page 32-33
(Power Factor Controller)

Data for Analyzer

FanRelay

TEVIP.

RG3-12CS-T Protection Your Capacitor Bank

3
I Harmonic Level Exceed
\'/

Switch OFF all steps capacitor bank + Alarm

I oltage Level Exceed

Switch OFF all steps capacitor bank + Alarm
I Temperature Level in Capacitor Bank Cabinet Exceed

Switch ON Cooling Fan
t Able to Connect with PC Record Data

Use Data for Analysis , Improvement and Protection

Compensation of each phase individually
(1)

A unique solution
for unbalanced loads.

(for RG3-C / CS series)

6 (Total : 300 KVAR) L1

3-phase capacitors

Single-phase capacitors

A . Ex

ENT.C25/50 ENT.C100

) %A

ENT.C100-50kVAR

Over-Current Problem

1-Phase 230 VAC

Available for 0.83 /1.38 /5/10 kVAR
. Call Price.-

B Qver-Voltage Problem

B +10% (up to 8 hours dialy)
+15% (up to 30 minute dialy)
+20% (up to 5 minute)
+30% (up to 1 minute)

Over-Load Time
Inrush Current

[ |
[
| Environment



REFERENCE INDEX-I

Why Capacitor Bank Important in Electrical System?

Without Capacitor Bank With Capacitor Bank
Apparent Active Power Apparent Active Power
Power Reative Power Power Reative Power
4444
z z @ Qc
9448
No Good Very Good
Load Load

St tal 31-39 H
(Power Factor Correction) ENTES Capacitor
m Nominal Current (A) % Exceed of Current Q.

1.00 100 0%

0.90 1M1 1%

0.80 125 25% Q,

0.70 143 43% P

0.60 167 67% P =Active Power (kW) P

0.50 200 100% Q =Reactive Power (KVAr) Coso = =5

0.40 250 150% S = Apparent Power (kVA)
Energy Saving by Demand Control System

Old Demand Peak
zo00 Without Demand Control Danger Note : Case StUdy
wookwp _ _ _ Demand Setpoint _ of death M MPR-63 x4 pcs
1600 kW by MRTSoft professional . B RS-232/485i x 2 pcs
E 1400 KW Demand Control S Hllgh Vo!tage B MRT-Softprofession with Control Point option
ncoming B DIO-101x 2 pcs
1200 kW
1000 kW
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00
Load Operation Time
500 kVA 22 kV 1000 kVA 22 kV 800 kVA 22 kV 500 kVA 22 kV
3 PHASE 3 WIRE 3 PHASE 3 WIRE 3 PHASE 3 WIRE 3 PHASE 4 WIRE

IRHERH AN

(
o P MPR-45S
- i METER#1

y Es

ARC FURNANCE

Demand Control is Option in
MRTSoft professional

B cail Price

Converter
RS-232/485i

Control Room

TOTAL ENERGY CONTROL

RS-232
OUTPUT CONTROL

See our catalogue page 16-19

(Communication Converter)

MPR-45S MPR-45S MPR-45S

METER#4

OFFICE

INDUCTIVE
FURNANCE#2

.

e\'

Adjust Reduce LOAD

mess———

Converter
RS-232/485i

Remote I/O#1  Remote 1/0 #2 Remote 1/O for Future

See our catalogue page 20
(Digital Remote I/0)




REFERENCE INDEX-II

Capacitor Bank and Cross Section Power Cable (mm?)

5

10
15

20
25

30

kVAr Cable Size
230VAC 400VAC Copper Cross Section (mnf)
10 2.5 mm’
20 4.0 mm’
30 6.0 mm’
40 10 mmy’
50 16 mm’
60 25 mm’

147/:\g Cable Size
230VAC 400VAC Copper Cross Section (mnf)
40 80 35 mn'
50 100 50 mnt
60 120 70 mn?
70 140 95 mnt
90 180 120 mn?
100 200 150 mnt

ANSI standard device numbers (ANSI /IEEE Standard C37.2 Standard for Electrical Power System Device Function
Numbers, Acronyms, and Contact Designations )

©OONOOA WN

Master Element

Time Delay Starting or Closing Relay
Checking or Interlocking Relay

Master Contactor

Stopping

Starting Circuit Breaker

Rate of Change Relay

Control Power Disconnecting Device
Reversing Device

Unit Sequence Switch

Multi-function Device

Overspeed Device

Synchronous-speed Device

Underspeed Device

Speed — or Frequency, Matching Device
Data Communications Device

Shunting or Discharge Switch
Accelerating or Decelerating Device
Starting to Running Transition Contactor
Electrically Operated Valve

Distance Relay

Equalizer Circuit Breaker

Temperature Control Device

Volts Per Hertz Relay

Synchronizing or Synchronism-Check Device
Apparatus Thermal Device

Undervoltage Relay

Flame detector

Isolating Contactor or Switch
Annunciator Relay

Separate Excitation

Directional Power Relay or Reverse Power Relay
Position Switch

Master Sequence Device
Brush-Operating or Slip-Ring Short-Circuiting Device
Polarity or Polarizing Voltage Devices
Undercurrent or Underpower Relay
Bearing Protective Device

Mechanical Condition Monitor

Field (over/under excitation) Relay

Field Circuit Breaker

Running Circuit Breaker

Manual Transfer or Selector Device

Unit Sequence Starting Relay

Abnormal Atmospheric Condition Monitor
Reverse-phase or Phase-Balance Current Relay
Phase-Sequence or Phase-Balance Voltage Relay
Incomplete Sequence Relay

Machine or Transformer, Thermal Relay
Instantaneous Overcurrent Relay

AC Inverse Time Overcurrent Relay

AC Circuit Breaker

Exciter or DC Generator Relay

Turning Gear Engaging Device

Power Factor Relay

Field Application Relay

Short-Circuiting or Grounding Device
Rectification Failure Relay

Overvoltage Relay

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
150
AFD
CLK
DDR
DFR
DME
ENV
HIZ
HMI
HST
LGC
MET
PDC
PMU
PQM
RIO
RTU
SER
TCc™M

Voltage or Current Balance Relay

Density Switch or Sensor

Time-Delay Stopping or Opening Relay
Pressure Switch

Ground Detector Relay

Governor

Notching or Jogging Device

AC Directional Overcurrent Relay

Blocking Relay

Permissive Control Device

Rheostat

Liquid Level Switch

DC Circuit Breaker

Load-Resistor Contactor

Alarm Relay

Position Changing Mechanism

DC Overcurrent Relay

Telemetering Device

Phase-Angle Measuring Relay or "Out-of-Step" Relay
AC Reclosing Relay

Flow Switch

Frequency Relay

DC Reclosing Relay

Automatic Selective Control or Transfer Relay
Operating Mechanism
Communications,Carrier or Pilot-Wire Relay
Lockout Relay

Differential Protective Relay

Auxiliary Motor or Motor Generator

Line Switch

Regulating Device

Voltage Directional Relay

Voltage and Power Directional Relay

Field Changing Contactor

Tripping or Trip-Free Relay

For specific applications where other numbers are not suitable
Busbar Trip Lockout relay

For specific applications where other numbers are not suitable
For specific applications where other numbers are not suitable
For specific applications where other numbers are not suitable
Earth Fault Indicator

Arc Flash Detector

Clock or Timing Source

Dynamic Disturbance Recorder

Digital Fault Recorder

Disturbance Monitor Equipment
Environmental Data

High Impedance Fault Detector

Human Machine Interface

Historian

Scheme Logic

Substation Metering

Phasor Data Concentrator

Phasor Measurement Unit

Power Quality Monitor

Remote Input/Output Device

Remote Terminal Unit/Data Concentrator
Sequence of Events Recorder

Trip Circuit Monitor



REFERENCE INDEX-IV

RS-485 Communication Systems MPR47s EPR-04S
Valid for;
L EPR-04S, EPM-07S, MPR-53S
3Phase with neutral connection MPR-53CS, MPR-528-10 , MPR-60S

MPR-63 , RG3-12CS etc.

N K L
1 Analogue Analogu Analogue Analogue
I N S B Output RS-485 Output N Output Output
PR 1112 1;141516 11121;141516
Current Measurement Inputs § & & 8 &% 5§ & & & 488 §8 & &84 5§85 58 88
— 4+ GNDA B TR — 4+ GNDA B TR — + GNDA B TR — 4+ GNDA B TR
\bltage Measurement Inputs. ”’E,’m";?f RS485 / RS-485
TR SR
Sgepur catalogue page 2-15 2 Core
RS-485 (Digital Network Analyzer) Shield Twist Pairs
NOTE.
u °©° o 9 e Maximum Devices : 247 Devices
GNDA B TR
Maximum Distance 11200 Metre

Valid for;

3.Input 1 4. Input 2

input |

Max:30VDC

Valid for;

MPR63-10
MPR6320
MPR6340

MPR6341

Figure 3: Energy Report wih (4 Tanify

Selection Guide CT Rating and Cable Section

o imm  1.5mmé  25mm?
ff o
A% ]
| /] o
40 Fa
1y d
A3 /"
w1 fx’ »
Z 14 =
s /LY
£ e
E . A
E o fl -*’/ Examp le-1 Examp le-2
Y4 CT burden 10VA CT burden 30 VA
V Cable Cross Section 1.5 mm? Cable Cross Section2.5mm
5 12 15 20 25 30 35 40 45 BD CT Cable Length < 5M . CT Cable Length < 27M .
CABLE LENGHT TO CT im)

Current Transformer Connection and Effect




REFERENCE INDEX-V

Current Transformer Connection and Effect

Current Transformer “Correct”

W o U 100 0 100 10

o T L2 100 0 100 10

=) o L3 100 0 100 1.0

3 - ToTAL 300 0 300 1.0
Solution : OK

K-1 L-1 K-2L-2 K-3L-3

Measurement Units

W WAr KA PR
8 T\ P L4 a U 100 0 100 1.0
g Q <ot L2 -100 0 100 1.0
o hr L3 100 0 100 1.0
n TOTAL 100 0 300 0.33

SOURCE

K-1 L-1 K-2 L-2

Measurement Units

» L1

LOAD

K-1 L-1 K-2L-2 K3L-3

Measurement Units

Solution : Re-Wiring CT-L2

L1 100 0
L2 50 86.6
L3 -50 -86.6
TOTAL 0 0

Solution : Re-Wiring CT-L2 and CT-L3

100

100
100

300

1.0

-0.50
-0.50

0.00



We are unique solution for your
electrical systems

REFERENCE INDEX

Devices for Utility Devices for SDB

EPM-07S
ENT.40 Series ENT.60 Series

and Control Devices = Objective : Convert Current to Monitoring
= Feature :Metering Class Utility 2 o Festure ~an(:ecri°:;€;:azsz%
" TRt T U ili .
m Position  : Utility-1/Utility-2 y . Poseatition :SMeDB-1/SDB-2

Feature : Communication RS-485
Position : SDB-1/SDB-2

u |tem : Digital Network Analyzer
= ltem - Current Transformer = Objective : Monitoring Sub Distribution
= Objective : Convert Current to Monitoring = ltem : Current Transformer = Parameter : General + Energy
nd [ ]
n

SLP-275 VI3+1

u ltem : Surge Protection Type 2
® Objective : Protection Electrical Equipment
from Surge Incoming

m Feature  : i (15KA) , | (160 kA)

DA-275 V/1+1

u ltem : Surge Protection Type 3

® Objective : Protection Electrical Equipment
from Surge Incoming

B Feature . (15kA)

m Position : Utility-1/Utility-2

MDB
Capacitor Bank

\E’R-4X-Series \E3-1 5CS \ET.CXD ,C100 \ET—KT—Series

u |tem : Digital Network Analyzer u |tem : Power Factor Controller u |tem : LV Capacitor H |tem : Magnetic Contactor

® Objective : Monitoring Main Distribution B Objective : Reactive Power Compensation ® Objective : Improve P.F. ® Objective : Switching Capacitor Bank
® Parameter : General + Energy + Quality B Parameter : PF.Control + Monitoring + Protection ~ ® Feature :Dry Type ® Feature :Reduce Switch ON Current
® Feature : Communication RS-485 ® Feature : Communication RS-485 ® Position : Capacitor Bank ® Position : Capacitor Bank

= Position : MDB ® Position  : Capacitor Bank

TIE

-

L

ryEy

e,

T .
FLP-B+C MAXI/4 GKRC-02F DKG-329 ENT.100 Series

u |tem : Surge Protection Type 1 (B+C)  ® Item : Phase Protection = |tem : Automatic Transfer Switches ® Iltem : Current Transformer
= Objective : Protection Electrical Equipment ® Objective : Protection Electrical Equipment ® Objective : Remote Start Genset ® Objective
from Surge Incoming from Voltage Problem Switch Between Main & Gen
B Feature  :lua (100 kA) , | (240 KA) ® Feature :3Phase-4Wires (OV/UV/FS) ® Feature : Synchroscope ® Feature
= Position : MDB = Position : MDB = Position : MDB & Genset ® Position :MDB

p-7



OUR PRODUCT RANGES

,J\// DIGITAL NETWORK
HARMONICS ANAL

PXl)] MEASUREMENT DEVICES

|:|E REMOTE / MONIT
SYSTEMS

L ? POWER FACTOR
CORRECTION SYSTEMS

] ENERGY ANALYSIS

-« PROTECTION DEVICES

oL LIGHTNING PROTECTION
%7 SURGE PROTECTION

- o= CONTROL DEVICES

{:E} TIME CONTROL DEVICES

AUTOMATIC TRANSFER
@ SWITCH

STANDARD APRROVE
KEVAl <> Tmer C€ [Y @:

o @ WO @ W

1ISO 9001

AUTHORIZED DISTRIBUTOR
USEN LULYD39 DBLALUYU I11A
801/120-121 %yj 8 auuNWValadu f.AAA

9. 819nN1 2.UNasil 12130

N5 662-523-9453 to 4 wilnd 662-523-9440
E-mail : sales@mac-me.com

Our Website : www.mac-me.com

You
Tube

Facebook
id : @mac-me Measuring Automation
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