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Preface

ENTES, one of the leading companies of the sector founded in 1980, manufactures devices and software with
next generation production systems in its 11.500m? modern facilities in Istanbul. With its 350 employees and
strong R&D, ENTES ranks among the most competitive industrial companies in Turkey engaged in power
quality and energy, electrical measurement, power factor correction, remote monitoring and protection-control

fields.

In Turkey, ENTES provides sales and after sales services to customers with 8 region offices and an extensive
distributor network to empower the sustainability of customer-oriented approach. Furthermore, it reaches the
international users via its agencies in Netherlands, Greece and distributors in nearly 50 countries.

ENTES can provide the services of monitoring and recording electricity consumption and quality in one-stop.
The productivity potential of industrial sites and commercial buildings can be calculated with the acquired
data, which in turn leads to significant improvements in energy costs.
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Sister Companies

SISTER COMPANIES IN TURKEY

NETA ELEKTRONIK CiIHAZLAR SAN.TiC.A.S.

Line of Business
Web

ENTES APART HOTEL
Line of Business
Web

GENTAA.S.
Line of Business
Web

ENTPAA.S
Line of Business
Web

: Satellite Systems
* http://www.neta.com.tr

. Tourism
. http://www.entesapart.com

: Marble & Granite Marketing and Contracting
. http://www.gentagranit.com

: Electronic Security, Access, Video Doorphone System Distribution
. http://www.entpa.com.tr

SISTER COMPANIES ABROAD

ENTES GREECE
Line of Business
E-mail

. Marketing ENTES Products in Greece.
. infohellas@entes.eu

ENTES B.V. NETHERLANDS

Line of Business
E-mail

: Marketing ENTES Products in Benelux.
. entes@senta.net

NETA-SAT Co. BULGARIA

Line of Business
E-mail

. Marketing NETA Products in Europe.
: netasat@mail.bg
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ENTES R&D Team, composed from nearly 50 employees, provides customer oriented solutions by designing
devices at international standards and using state-of-the-art technology where they also develop software that

are compatible with these devices. All products undergo 10 different testing phases including functionality,
standard compliance and IEC EN 60255 model tests.

ENTES products complying with international standards have acquired various certificates including ISO 9001-2008,
CE, TSE, KEMA CB, KEMA-KEUR, CSA-US, UL, MID B+D and GOST-R.

The materials and components used in production are controlled based on the sampling standard TS-2859-1.
Production quality is being monitored continuously and further examinations are done with various process control
according to strict Acceptable Quality Levels (AQL).
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9000
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Entes Quality Is Under These Labels

POWER QUALITY AND ENERGY

ELECTRICAL MEASUREMENT

Ver. :05.02.03 D1206
MADE IN TURKEY

Ver. :05.02.03 D1206
MADE IN TURKEY

POWER FACTOR CORRECTION

REMOTE MONITORING

Ver. :05.02.03 D1206
MADE IN TURKEY

Ver. :05.02.03 D1206
MADE IN TURKEY

PROTECTION & CONTROL

Ver. :05.02.03 D1206
MADE IN TURKEY
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ECR-3-96 44 EPM-07S-96 24-27 MPR-16S-21 8-10
EF-10/10T 106-108 EPM-07S-DIN 24-27 MPR-17S-23 8-10
EFC-3-48 44 EPM-14-96 37-40 MPR-24 11-13
EFC-3-72 44 EPM-34-96 37-40 MPR-25S-22 11-13
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EMG-02 / EMG-12 88 EPM-4A-96 37-40 MPR-27S-23 11-13
ENS.AYC 75 EPM-4C-48 37-40 MPR-28S-32 11-13
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ENTBUS PLUS 87 EPM-4D-96 37-40 MPR-46 / MPR-46S 17-19
ENT.B 73 EPM-4P-96 37-40 MPR-47S /| MPR-47S-D 17-19
ENT.30 73 EPM-R4C 37-40 MPR-47S-0,5 / MPR-47S-D-0,5 17-19
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ENT.C100-440-50 60 ES-32L/32LS 29-30 MPR-60S-20 / MPR-60S-21 20-23
ENT.CF-230 58 ES-80L 29-30 MPR-60S-40 / MPR-60S-41 20-23
ENT.CF-400 58 EVM-05C-96 34-36 MPR-63 / MPR-63-10 20-23
ENT.CF-450 58 EVM-05C-DIN 34-36 MPR-63-20 / MPR-63-21 20-23
ENT.CF-500 58 EVM-15-96 41-43 MPR-63-40 / MPR-63-41 20-23
ENT.CF-550 58 EVM-3-48 41-43 MPR-63-42 20-23
ENT.CM-400 58 EVM-3-72 41-43 PS-242/361, PS-362/722 94-95
ENT-CXD-400 59 EVM-3-96 41-43 PT-01, PTC-3 98
ENT-CXD-450 59 EVM-35-96 41-43 RG-6T/8T/12T 52-56
ENT-CXD-500 59 EVM-3C-48 41-43 RG-6T 52-56
ENT-CXD-525 59 EVM-3C-72 41-43 RG-8B-96 52-56
ENT.ERH-5,67-400 64-66 EVM-3C-96 41-43 RG-8BS-96 52-56
ENT.ERH-7-400 64-66 EVM-3S-48 41-43 RG-12B/BS 52-56
ENT.ERH-14-400 64-66 EVM-3S-72 41-43 RG-8T 52-56
ENT.ERH-C-7-400 67 EVM-3S-96 41-43 RG3-12C 52-56
ENT.ERS1 230 61 EVM-R3 41-43 RG3-12CS 52-56
ENT.ERS3 400 62 EVM-R3C 41-43 RG3-15C 52-56
ENT.SRS1 230 63 EVM-R3S 41-43 RG3-15CS 52-56
ENT.SRS3 400 63 FG-4/4A/4AR/AT 111 RG3-15CL 52-56
ENT.IST.2324 118-119 FG-GOZ 111 RG3-15CLS 52-56
ENT.IST.4024 118-119 FR-02 98 RPT-1, RS-USB2 88
ENT-KT-2,5-C10 68-69 GEM-05/10/10SH 89 SA-60 47-48
ENT-KT-5-C10 68-69 GEM-15 90 SC-225/250/325/350 70
ENT-KT-7,5-C11 68-69 GKRC-01 101-102 SPD 71
ENT-KT-12-C11 68-69 GKRC-02 101-102 SER-YU, SSR-2X 106-108
ENT-KT-16-C11 68-69 GKRC-02F 101-102 SSRC-04 103
ENT-KT-20-C11 68-69 GKRC-02FA 101-102 TA-111/112 45
ENT-KT-25-C11 68-69 GKRC-03 101-102 TV-111-113 46
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Power Quality and Energy

The products in “ENTES Power Quality and Energy” group are designed to measure various
electrical parameters. With their communication features all measurements can be tracked
from a single monitoring center. Energy quality and efficiency analysis can be performed with
network analyzers in electrical distribution/transmission systems, such as industrial facilities
and buildings.

Network Analyzers

©® MPR-1 Series « NEW
® MPR-2 Series

® MPR-3 Series

® MPR-4 Series

® MPR-6 Series

® MPR-5 Series

® EPM-07 Series

Power and Energy Meters

® EPR-04 Series
® ES Series
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Network Analyzers

MPR-1 Series

NEW

MPR-1 Series Power Analyzer

MPR-1 Series DIN type power analyzers have been designed
for the purpose of measurement of electrical parameters at
machines and wall boxes. With its screen-free design it is a
measurement device suitable for power monitoring software.

ce
MPR-1 Series
@ 8
PRODUCT SELECTION = _ g & Q
iV = = o © O = Q
TABLE 2 % s 8 & § ¢¢ 52 9
5§ - > 8 & 3 o 5 58 3 s
@ o o 5 0 = o oo (€] 8 o g‘ s - o
5 I E E ¥ B E 53 ® g5 & 23 x g
Product Code 5 = = £ 2 8§ & & & 2= 2 35 R 8
MPR-14-S DIN4 ® 128 e o
MPR-15S-22 DIN4 (] (] [ ] 2 2 128 4 MB [ ] [ ]
MPR-16S-21 DN ®© @ 51 @ 2 1 128  4MB (] e o
L MPR-17S-23 DN4 e e 51 @ 2 2 1 128 4MB [ e o
Remote Monitoring Software:
i . # —_—
With the energy management software developed by ENTES, energy consumption and —— |
quality can be monitored in real time by reading the values measured by devices. As a i

result, comprehensive energy monitoring and data storage is provided. =

With the analysis of stored data, improvements in energy costs and sustainable

savings are accomplished.

* For more detailed information, see Page 84.
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Phase Currents (IL) Max. / Min. Values Total Apparent Power ( S)

I VTR R4S ss—

+

Total Harmonic Distortion Total Harmonic Distortion
for Voltage (THD-V) for Current (THD-I)

+

Voltage / Current 1-518t Individual Voltage | 1-51StIndividual Current
Unbalances Harmonics Harmonics
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Network Analyzers

MPR-1 Series

SPECIFICATIONS

ENCLOSURE

Dimensions

Protection Class
MEASUREMENTS

Voltage

Measurement Range

Measurement Range with Transformer
Accuracy

Input Impedance

Burden (Input Load)

Nominal Current

Minimum Current

Measurement Range

Measurement Range with Transformer
Burden

Overload Current

Short Time Overload (1s)

MPR-14S MPR-15S-22 MPR-16S-21 MPR-17S-23

DIN4 Rail Mounting
Terminals = IP20, Enclosure Protection Class = Ip40

10-400 VAC (L-N) 10 - 690 VAC (L-L)
1-400.0kV Transformer Ratio: 1-5000
%0.5 + 1 Digit
>1M Q
<0,5 VA

In:5A/1A
5mA
50 mA - 5,5 A Accuracy : %0.5 + 1 Digit
50 mA -10000 A
<1 VA
1,2 In continuous
10xIn

Power/Energy

Active Power

Reactive Power

Apparent Power

Power Factor

Active Energy

Reactive Energy

Total Harmonic Distortion (THD)
Individual Harmonics

Demand Period

Frequency

Number of Samples In One Period

0 -1 GW Accuracy : %1 + 1 Digit

0 -1 GVAr Accuracy : %1 + 1 Digit

0 -1 GVAAccuracy : %1 + 1 Digit

+1.00 Accuracy : + 0,02
0 - 99 999 999 kWh or MWh Accuracy : %1 class 1
0-99 999 999 kVArh or MVArh  Accuracy : %2 class 2
- | THD V%, THD 1%
- | 1-51 Voltage (V) and Current (I)
1,2,5,10,15,20,30,60 min.
45-65 Hz
128

SUPPLY

Supply Voltage
Operating Frequency
Power Consumption
DIGITAL INPUT / OUTPUT
Digital Input Pulse Width

Digital Input Operating Voltage
Switching Current

Digital Output Supply Voltage
Pulse Duration

Pulse Width

ANALOG OUTPUT

Current Output

Voltage Output

RELAY OUTPUT

Relay Output

TEMPERATURE INPUT

Sensor Input Type

Thermocouple Type

MEMORY

Internal Memory Size
COMMUNICATION
Communication Interface/Protocol
Transfer Speed

AMBIENT CONDITIONS
Operating Temperature
Storage Temperature
Overvoltage Category
Pollution Degree

Ambient Humidity

85 - 300 VAC/DC

50/60 Hz
<6 VA
- 20/500 ms
- 12...48 VAC/DC
- Max 50mA

- 5-30 VDC (open collector)
- 100ms pulse period 80ms pulse width

- 20-500 ms (Adjustable)

0-20mA, 4-20mA, 4-24mA
0-5V, 0-10V, £5V, £10V

N
=
@

RS 485/ MODBUS RTU
2400-115200

-10/+55°C
-20/+70°C
1
Il
%95

STANDARDS

Standards

EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4
EN 62053, EN 60068, EN 61010

CONNECTIONS
Mounting

Connection Terminals
Connection Types

Rail Mounting
Screw Terminal

3F4T, 3F3T, 3 Phase Aron, 3F4T Balanced, 3F3T Balanced
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Network Analyzers (LCD)

MPR-2 Series

NEW

MPR-2 Series DIN rail type Network Analyzers

MPR-2 Series DIN rail type Network analyzers are designed to measure
and analyze various electrical parameters. With their communication
features all measurements can be tracked from a single monitoring center.

MPR-2 series can detect the status and allow the control of devices
(breakers, switches, contactors etc.) in the field via their digital inputs
and outputs.
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MPR-2 Series
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72722 00 5 8 Z Z 985 o = 09 < c@® O = — > o 0
PSS 3EEEIEE S s 335 8 tzsgrEEE g
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Product Code Fz2ff x s 2 R85 %E 2852 2 352622 as8x & %E
MPR-24 ( ® 128 e o o ®
MPR-24-PM (J ® 128 e o ® 0
MPR-25S-22 “lug - meter [ ) ® o ® 2 2 ® 128 4MB e 6 0 06 0 O ® 24
MPR-26S-21 [ J ® O 51 @ 2 1 ® 128 4MB @©@ © © © © o © ® 24
MPR-26S-21-PM “plug meter (] ® @ 51 0 2 1 @ 122 4MB © © © © © © ® O 24
MPR-27S-23 ) ® @510 2 2 1 @ 1282 4aMB @ © © © 0 0 O o 24
LMPR-288-32 (] ® ®© 510 2 2 1 ® 128 4MB © © @ © 6 0 © (] 24)
Remote Monitoring Software:
With the energy management software developed by ENTES, energy consumption and —————
quality can be monitored in real time by reading the values measured by devices. As a n—-——"'-—-

result, comprehensive energy monitoring and data storage is provided. : =
With the analysis of stored data, improvements in energy costs and sustainable '

savings are accomplished.

* For more detailed information, see Page 84.
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s MPR-2 Series

2

© i | B

S MEASURED PARAMETERS

I . Active Energy Import

() Phase - Neutral Voltages (V Neutral C t (I Active P P

% ges (V|.N) eutral Current (In) ctive Power (P) (kWh or MWh)

o Phase - Phase Voltages (V| |) Total Current (1) Reactive Power (Q) ﬁ((\:lt\%eolfrll:\;\g/;g)Export

@ Average Phase-Neutral Voltage| Power Factor (P.F) Apparent Power (S) :T(t\a/%’tri]vgrﬁsgﬁ)Capacitive

Average Phase-Phase Voltage Cos Total Active Power (- P) ﬁ(%%’t';vsrﬁsgﬁ)lnductlve
Max. Demand Frequency (Hz) Total Reactive Power ( Q) ﬁﬂfgﬂr,&{}iﬁy
Phase Currents (IL) Max. / Min. Values Total Apparent Power ( S)

+

Total Harmonic Distortion Total Harmonic Distortion
for Voltage (THD-V) for Current (THD-I)

Voltage / Current 1-518t Individual Voltage | 1-51StIndividual Current
Unbalances Harmonics Harmonics

e VIR R=26S=2/IV A MBR=27S=230 A IVIPR=28 S =3 25
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Network Analyzers (LCD)
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MPR-2 Series =
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SPECIFICATIONS S
MPR-24PM / MPR-24 MPR-25S-22 MPR-26S-21 MPR-27S-23 MPR-28S-32 MPR-26S-21-PM (¢}
[
[«})
Dimensions DIN4 Rail Mounting S
Protection Class Terminals = IP20, Enclosure Protection Class = IP40 O
Display LCD o
MEASUREMENTS
VOLTAGE
Measurement Range 10-400 VAC (L-N) 10 - 690 VAC (L-L)
B emar i and S ith 1-400.0kV Transformer Ratio: 1-5000
Transformer
Accuracy %0.5 * 2 Digit
Input Impedance >1M Q
Burden (Input Load) <0,5 VA
CURRENT

Nominal Current
Minimum Current
Measurement Range

In:5A/1A

5mA
50 mA - 5,5 A Accuracy: : %0.5 + 1 Digit

8
5 @
s‘é £
1N-Ieasurement Range with ; Og 50 mA -10000 A (E)rf])tlgsa;lllzlg Wr:gter
ransformer o2 0 <1 VA
SQRE . current transformers.
Burden SwE 1,2 In continuous
Overload Current g g g 10xIn
Short Time Overload (1s| ouwo
POWER/ENERGY
Active Power 0-1GW Accuracy : %1 + 1 Digit
Reactive Power 0-1GVAr Accuracy : %1 £ 1 Digit
Apparent Power 0-1GVA Accuracy : %1 * 1 Digit
Power Factor +1.00 Accuracy : + 0,02
Active Energy 0 - 99 999 999 kWh or MWh Accuracy : %1 class 1
Reactive Energy 0-99 999 999 kVArh or MVArh  Accuracy : %2 class 2
Total Harmonic Distortion (THD) - THD V%, THD 1%
Separate Harmonics - | 1-51 Voltage(V) and Current(l)
Demand Period 1,2,5,10,15,20,30,60 dak.
Frequency 45-65 Hz
Number of Samples In One Period 128
Operating Voltage 85 - 300 VAC/DC
Operating Frequency 50/60 Hz
Power Consumption <6 VA
DIGITAL INPUT / OUTPUT
Digital Input Pulse Width = 20/500 ms
Digital Input Operating Voltage - 12...48 VAC/DC
Switching Current - Max 50mA
Digital Output Supply Voltage = 5-30 VDC (open collector)
Pulse Duration - 100ms pulse period 80ms pulse width
Pulse Width - 20-500 ms (Adjustable)

ANALOG OUTPUT

Current Output 0-20mA, 4-20mA, 4-24mA -
Voltage Output 0-5V, 0-10V, +5V, +10V -
RELAY OUTPUT

TEMPERATURE INPUT

Sensor Input Type PTC or Thermocouple type S
MEMORY

Internal Memory Size
COMMUNICATION
Communication Interface/Protocol _ RS 485/ MODBUS RTU
Transfer Speed 2400-115200
AMBIENT CONDITIONS
Operating Temperature

4MB

-10/+55°C
Storage Temperature -20/+70°C
Overvoltage Category 1]
Pollution Degree 1l
Ambient Humidity %95
STANDARDS

EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4

Standards
EN 62053, EN 60068, EN 61010

CONNECTIONS

Mounting Rail Mounting

Connection Terminals Screw Terminal

Connection Types 3P4W, 3P3W, 3 Phase Aron, 3P4W Balanced, 3P3W Balanced
13
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Network Analyzers (LCD)

MPR-3 Series

NEW

MPR-3 Series New Generation Mini Network Analyzers

With 72x72x50mm size, MPR-3 series mini network analyzers occupy
smaller space. These analyzers are preferred in Rack type panels due to
their compact design and used in applications such as UPS, machine control
panels, data processing and system rooms and security control.

MPR-3 series can detect the status and enable the control of the devices

(circuit breaker, contactors, switches etc.) in the field with their digital inputs

and outputs.

MPR-3 Series (72x72)

ce
a % [ N\
PRODUCT SELECTION . Fo. @ 3 - 3
TABLE E 3,58 s 280 f 922 2 0 5 g
£ 2g€=2~ = X g 3¢ 2 22 2 g - .
2 2>S¥g Q@ 9 8 T 3 E=-©C 29 3. o 2 % o 8 &
B O25cEC E E ) 3 53 2 E6 285 ¢ s § % 3
Product Code S5 XZ58E ® = B & & €% & 25 62 < a4 x & 2 ¢
MPR-32 72x72 () ([ 128 @ ([ ® oy
MPR-32S 72x72 [ J ([ J [ J 128 @ ([ J ® oy
MPR-34-11 72x72 ° e o 1 1 @ @ 122 © @ © © o o4
MPR-34S-11 72x72 [ ] e O o 1 1T ® @ 128 @ o o o ® 21
MPR-34S-11-PM  “Plug meter 72x72 [ J e O o 1 1 ®@ @ 128 @ O ©o ® O 24
MPR-34-20 72x72 [ J e O 2 ® o 128 [ ] e o ® 24
\_ MPR-345-20 72x72 ° e o o > e o 23 @ 0 © o 2
Remote Monitoring Software:
With the energy management software developed by ENTES, energy consumption and e —— |
quality can be monitored in real time by reading the values measured by devices. As a

result, comprehensive energy monitoring and data storage is provided.
With the analysis of stored data, improvements in energy costs and sustainable
savings are accomplished.

* For more detailed information, see Page 84.
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Network Analyzers (LCD)

MPR-3 Series

MEASURED PARAMETERS

Phase - Neutral Voltages (V| N)

Neutral Currents (In-calculated)

Active Power (P)

Phase - Phase Voltages (V| | )

Phase Currents (IL)

Reactive Power (Q)

Max. / Min. Values

Total Active Power ( P)

Apparent Power (S)

Active Energy- Import

Power Factor (P.F) Total Reactive Power ( Q) (kWh or MWh)
Active E -E
Cos ¢ Total Apparent Power (- S) (k(\:/t\ll\rlweor r,:/?\;sr}:) xport

Frequency (Hz)

Apparent Energy (kVAh or MVAh)

Reactive Energy Inductive
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(kVArh or MVArh)

Reactive Energy Capacitive
(kVArh or MVArh)

Max. Demand Apparent Energy

4+

Total Harmonic Distortion
for Current (THD-I)

Total Harmonic Distortion
for Voltage (THD-V)

s MPR=34-1¥ A MPR=34S+1F  MPR=34-20r AMPR-34S-20/ AMP R=34S=111=P Missssssssss

o J
Connection Diagram PR25 - MPR-3 Series (72x72mm) Dimensions
W 8 m TR T ” 77
azuns anns e
ry 0
{ Il I 1§ R 2
=y 1 e = o L0
- (11 : L3 <T>|
o [
- bt :’. am
i TYPE PR25
Aan Supply
IMBR-3:Seriesi (3iRhaseiconnectioniinibalancedinetworks)i ! UI | V2 [ Vi [ M I
I » Ly " I S i | i S
sann iy
OUTT N1 RE4EE
g8g8 Rlal)
5 0y n ENE R
C | L) [— u = T m
™ ¥
po - s = 5 e
= - CAT i
—-— Lam am ¥ 1048
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Network Analyzers (LCD)
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% SPECIFICATIONS
(0]
% MPR-32 /| MPR-32S MPR-34-11 MPR-34S-11 MPR-34-20 MPR-34S-20 MPR-34S-11-PM
o
Dimensions 72x72x50 mm
Protection Class Terminals = IP20, Enclosure Protection Class = Ip51

Display LCD

MEASUREMENTS
Voltage

Measurement Range 10-400 VAC (L-N),10-690 VAC (L-L)
Measurement Range with Transformer 10V - 999 kV
Measurement Class %0.5 + 1 digit

Input Impedance 1,8 MQ

Burden (Input Load) <0,5 VA

Measurement Class

%0,5 + 1 digit

Nominal Current 1A,5A

Measurement Minimum Current 5mA Compatible with
Measurement Range 50mA-5,5A 0,5% *1 digit Entes “plugsmeter
Measurement with Transformer 50mA-10kA current transformers.
Burden (Input Load) <1 VA

Overload Current 1,21n

Power/Energy

Active Power Measurement Class %1 + 1 Digit
Reactive Power Measurement Class %1 + 1 Digit
Active Energy Accuracy Class 1
Reactive Energy Accuracy Class 2
Active Power Measurement Range 0-1 GW
Reactive Power Measurement Range 0-1 GVAr
Apparent Power Measurement Range 0-1 GVA
Active Energy Indicating Range 9 999 999,9 kWh
Max. Reactive Energy Indicating Range| 9 999 999,9 kVArh
Number of Samples In One Period 128
Operating Voltage 185-300 VAC/DC
Supply Frequency 45-65 Hz
Power Consumption <4 VA

INPUT/OUTPUT STRUCTUR
Digital Input -
Digital Output i

Digital Input Pulse Width - 20/500 ms
Digital Input Operating Voltage = 5...48 VAC/DC
Switching Current - Max. 50mA
Switching Voltage - Max. 30 VDC

Pulse Time -
Pulse Width

100ms pulse period 80ms pulse width
20-500 ms (Adjustable)

AMBIENT CONDITIONS

Operating Temperature -10/ +55°C

Storage Temperature -20/ +70°C

Ambient Humidity %95

STANDARDS

Applied Standards EN 61326-1, EN 61557-12, EN 62053, EN 61010-1, EN 61000-6-2, EN 61000-6-4, EN 55011, EN 60068-2

CONNECTIONS

Mounting Front Panel Mounting

Connection Terminals Screw Terminal with Socket

Connection Types 3P4W , 3P3W, 3 Phase Aron, 3P4W Balanced, 3P3W Balanced

COMMUNICATION

Communication RS-485/ RS-485/ RS-485/

Interface/Protocol - MODBUS RTU - MODBUS RTU - MODBUS RTU

Transfer Speed - 2400 - 115200 - 2400 - 115200 - 2400 - 115200
16
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Network Analyzers (LCD)

MPR-4 Series

NEW

MPR-4 Series Network Analyzers

With their compact design and 45mm depth, MPR-4 series new generation
network analyzers occupy less space in the panels and have a wide range

of operating voltage (45-300 VAC/DC). In addition up to 16 MB internal
memory, they offer wide I/O solutions with their replaceable modular structure
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based on customer requirements and areas of application.
MPR-4 Series offer a wide range of analog and digital inputs/outputs
and relay outputs with their I/O modules.

4 = 8 - 8 h
PRODUCT c §w£§ é é I3 g 2 o 8
SELECTION TABLE E %dgé‘—g % § :tEs 53%3265”?? gggg — 5 gg

E CofShoh_ 1285 ,E3805k50 » $232 §ICE 25
§ 8555 2222772933288 335£85 ¢ S3gssEEER288¢
Product Code E 355383858528 ¢83225888832 ¢ 252888228038
MPR-45 96x96 L ( * % % * * @ 128 * @ 00 [ ) ® 24
MPR-45S 96x96 ] [ ® * % % % % @ 128 16MB * @ 00 00 o 24
MPR-46 96x96 ([ J o 00 * % * % % @ 128 * @ 0 ([ @ 24
MPR-46S 96x96 ) ® 060 O * * %k & % @ 128 16MB * @ 0000 e 24
MPR-47S 96x96 o ® 00 5@ * * *x *x x @ 12816MB @ * @ © © 0 @ ® 24
MPR-47S-D 96x96 [ ] ® 005 0 * * * *x x @ 12816MB @ * @ © @ 0 @O ([ J 24
MPR-47S-0,5 96x96 ([ J [ J ® 051 @ * *x * ¥ @ 128 16MB @ * @ © © @ @ ® 24
MPR-47S-D-0,5 96x96 (] [ ] ® 0510 *x ¥ ¥ ¥ ¥ @ 128 16MB @ * ® © © 0 O ([ 24
| MPRA47S-PM “lug meter 96x96 @ © 00510 % * %% *x@1816ME @ * © 000 © ©24)
(% Modular structure ® Standard )
MPR-4 series network analyzers can be customized
for various applications with 1/0 modules.
1/0 Module Selection Table
2 DI (2 Digital Input, 5-24 VDC)
2 DO (2 Digital Output, 5-24 VDC)
2 Relay (2 Relay, 5A /250 VAC; NO)
2 DI-2 DO (2 Digital Input + 2 Digital Output, 5-24 VDC)
MM-202 (2 Analog Output, (0-10VDC)(0-5VDC)(+5 VDC)(x10VDC)(0-20mA)(0-24mA)(4-20mA))
4 DI-4 DO (4 Digital Input + 4 Digital Output 5-24 VDC)
Qemperature Measurement (4 therm + 2 RTD)+(1 Digital Input - 1 Digital Output) /
Remote Monitoring Software: en-lbus
With the energy management software developed by ENTES, energy consumption and "ﬂ
quality can be monitored in real time by reading the values measured by devices. As a r——— 1
result, comprehensive energy monitoring and data storage is provided. s y !
With the analysis of stored data, improvements in energy costs and sustainable ) -

savings are accomplished.

* For more detailed information, see Page 84.
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s MPR-4 Series
2
©
s IS -
5 MEASURED PARAMETERS
- Active Ener
- i gy Import
g Phase - Neutral Voltages (V| )|  Neutral Current (In) Active Power (P) (kWh or Mwh)
. Active Energy Export
Phase - Phase Voltages (V| | ) Total Current () Reactive Power (Q) (KWh or MWh)
Average Phase-Neutral Voltage| Power Factor (P.F) Apparent Power (S) i%%ﬂvg rv\eﬁl;%)Capacitive
Average Phase-Phase Voltage Cos Total Active Power ( P) ET(E\}/%EI\VE rﬁs;%)lnductlve
Max. Demand Frequency (Hz) Total Reactive Power (- Q) ﬁ«g/rfr:%r:thﬁ\r}i%y
Phase Currents (IL) Max. / Min. Values Total Apparent Power ( S)

[ VIR R=45¢ A VIR R =455 s

+

Total Harmonic Distortion Total Harmonic Distortion
for Voltage (THD-V) for Current (THD-I)

e VTP R=.60/8 V1P R=215S

Voltage / Current 1-51%t Individual Voltage 1-518t Individual Current
Unbalances Harmonics Harmonics

Connection Diagram PR19 - MPR 4 Series (96x96mm) Dimensions
IMRR-4 Seriesi (3iRhaser3iWirelBalancedi€onection)l MPR:4'Series
Ho—————— 63
. 46 ||
rumezaT e | Lﬁ ry ]
- © 3
- e Y |_
L2 .
i TIP PR19
40mm 19,5mm
\ \ \ |
> AN
A 1
P I
I
E AN I —
§ 3 }
s | [mmmem] s |
i L] 4 LT A —
o - - o I
N L]
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MPR-4 Series =
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SPECIFICATIONS 5

MPR-45 MPR-45S MPR-46 MPR-46S MPR-47S MPR-47S-D MPR-47S-PM S

(o}

Dimensions 96x96x45mm o
Protection Class Terminals = IP20, Enclosure Protection Class = IP 51

Display LCD

VOLTAGE

Measurement Range 10 - 400 VAC (L-N) 10-690 VAC (L-L)

Measurement Range with Transformer 1-400.0kV Transformer Ratio: 1-5000

Accuracy %0.5 = 1 Digit

Input Impedance >1M

Burden Elniut Loadi <0,5 VA

Nominal Current In:5A/1A

Minimum Current 5 mA

Measurement Range 50 mA - 5,5 A Accuracy: 0.5% * 1 Digit Compatible with
Measurement Range with Transformer 50 mA -10000 A Entes “plugsmeter
Burden 0,5VA current transformers.
Overload Current 1.2 x | nominal continuous

Short Time Overload (1s) 10xIn

POWER/ENERGY

Active Power Range: 0 - 1 GW,Accuracy: 1 % * 1 Digit

Reactive Power Range: 0 - 1 GVAr,Accuracy: 1% + 1 Digit

Apparent Power Range: 0 - 1 GVA, Accuracy: 1% + 1 Digit

Power Factor Range: £1.00, Accuracy : + 0,02

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

Reactive Energy Range: 0 - 99 999 999 kVArh or MVArh, Accuracy : 2% class 2

Individual Harmonics - 2-51 Voltage(V) and Current(l)

Demand Period 1,2,5,10,15,20,30,60 minute adjustable

Frequency 45-65 Hz

Number of Samples In One Period 128

Operating Voltage 45 - 300 VAC/DC 24 - 60 VAC/DC 45 - 300 VAC/DC
Operating Frequency 50/60 Hz

Power Consumption <5 VA

PULSE OUTPUT

* Active Energy Output (1kWh/pulse - 50MWh/pulse)

Energy Pulse Output *Reactive Energy Output (1kVArh/pulse - 50MVArh/pulse)

Switching Current * Max. 50 mA
Switching Voltage * 5.24VDC
Pulse Width * 100 ...2500 ms
Maximum Voltage * Max. 30 VDC

MEMORY

Internal Memory Size _ 16MB _

COMMUNICATION

Communication Interface/Protocol RS-485 / MODBUS RTU RS-485 / MODBUS RTU
Transfer Speed _ 2400-115200 _ 2400-115200
AMBIENT CONDITIONS

Operating Temperature -5/+55°C

Storage Temperature -25/+70°C

Overvoltage Category 1]

Pollution Degree 1}

Ambient Humidity

STANDARDS

EN 61557-12, EN 61326-1, EN 61000-6-2, EN 61000-6-3, EN 61000-6-4

Applied Security Standards
EN 62053, EN 60068, EN 61010

CONNECTIONS
Mounting Front Panel Mounting with Rear Terminals
Connection Terminals Screw Terminal with Socket
Connection Types 3P4W, 3P3W, 3 Phase (Aron), 3P4W Balanced, 3P3W Balanced
(* Provided with digital output | / O modules )
19
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Network Analyzers

MPR-52S / MPR-60S / MPR-63

Power and Energy Measuring for all Series

MPR-52S-10: Network Analyser with THD Measurement
RS-485 (MODBUS) and Alarm Contact

MPR-60S: Network Analyser with THD Measurement
RS-485 (MODBUS), Alarm Contact and 1MB Memory
MPR-63: Network Analyser with THD, up to 31st Harmonics
Measurement, RS-485 (MODBUS), Alarm Contact and 1MB

Memory
@)us ce
MPR-63
. I

PRODUCT SELECTION TABLE _

Z ;2 é 2 = é = <3 = g

f223f £ S 8 £ ¢ 2 SR oz B %oy

E<=2E=- 7 B E E Z & ¥ 23 83 ¢ £ 9 o
HICELECCE k4 ¢ % 2 2 & & g %5 33 £ & § B
MPR-52S-10 () ( (] (] (] ( ® 38
MPR-60S (] { [ (] [ { [ o ® 3
MPR-60S-10 ® ® ® ® (] {J (] ( ® 38
MPR-60S-20 [ [ J [ [ J () [ J [ J [ [ [ J 8
MPR-60S-21 (] ( (] (] (] ( { (] ( ® 3
MPR-60S-40 [ [ ] [ [ J [ ® [ [ ] [ ] ® 3
MPR-60S-41 [ ) [ () () [ ] [ () ([ ] [ ] ® 3
MPR-63 ® [ ] { [ (] [ { [ [ e 3
MPR-63-10 ® ® ( (] (J (] ( (] ( ® 38
MPR-63-20 ([ ] ( ( o (] [ { ® [ [ ) ® 3
MPR-63-21 (] ( ( (] (] (] ( (] (] ( ® 38
MPR-63-40 (] { { [ (] [ { (] [ o ® 3
MPR-63-41 ® (] ( ([ ) (] ( ( (] (] (] ® 3

\_MPR-63-42 (] (] ( [ (] [ ) (] 2 [ ) [ ) ® 3
entbus

Remote Monitoring Software:
With the energy management software developed by ENTES, energy consumption and !"‘l'-"-_-':—-“ "|
quality can be monitored in real time by reading the values measured by devices. As a pr———S— |

result, comprehensive energy monitoring and data storage is provided. Bl =
With the analysis of stored data, improvements in energy costs and sustainable ) —
savings are accomplished. -

* For more detailed information, see Page 84.
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Network Analyzers

MPR-52S / MPR-60S / MPR-63

MEASURED PARAMETERS

Phase - Neutral Voltages (V| N)

Neutral Currents (In)

Active Power (P)

Active Energy Import
(kWh veya Mwh)

Phase - Phase Voltages (V| | )

Total Current ( 1)

Reactive Power (Q)

Active Energy Export
(kWh veya MWh)

Average Phase-Neutral Voltage

Power Factor (P.F)

Apparent Power (S)

Inductive Reactive Energy
(kVArh veya MVArh)

Average Phase-Phase Voltage

Cos

Total Active Power ( P)

Capacitive Reactive Energy

(kVArh veya MVArh)

Max. Demand

Frequency (Hz)

Total Reactive Power ( Q)

Phase Currents (IL)

Max. / Min. Values

Total Apparent Power ( S)

Total Harmonic Distortion
for Current (THD-I)

Total Harmonic Distortion
for Voltage (THD-V)

VT PR E52 S MV R 20/ (55 00—

+

1-315! Individual Current
Harmonics

1-318! Individual Voltage
Harmonics

TV 55 3 s

Internet/
Intranet/VPN

Ethernet

MPR-63-42
#1 #31

MPR-52S-10

MPR-60S
#5 #1
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Network Analyzers

MPR-52S / MPR-60S / MPR-63

SPECIFICATIONS

ENCLOSURE
Dimensions
Protection Class
Weight
Display

MEASUREMENTS

Voltage

Measurement Range

Measurement Range with Transformer
Accuracy

Input Impedance

Burden (Input Load)

Overload Voltage
Current

Nominal Current
Minimum Current
Measurement Range with Transformer
Measurement

Burden

Overload Current

Short-Time Overload

MPR-52S5-10

MPR-60S

96x96mm PR19

IP 40 front panel; IP 54 optional
0,75kg/pcs

3,6”LCD

1.0-300 VAC (L-N); 2.0-500 VAC (L-L)
1-400,0kV Transformer Ratio: 1.0-5000.0
0.5% * 2 digits
1.8MQ
<0.5 VA
1.2 x measurement range

In: 5A

5 mA
5mA-55A Accuracy : 0.5% * 2 digits
5 mA -10000 A Transformer Ratio : 1 - 5000.0
0,5 VA
2xIn
10xIn

Power/Energy

Active Power

Reactive Power

Apparent Power

Power Factor

Active Energy

Reactive Energy

Total Harmonic Distortion (THD)

Range: 0 - 4000 MW, Accuracy: 1% * 2 digits
Range: 0 - 4000 MVAr, Accuracy: 2% * 2 digits
Range: 0 - 4000 MVA, Accuracy: 2% + 2 digits
Range: +1.00 Accuracy: + 0,01
Range: 0 - 99 999 999 kWh or Mwh Accuracy: 1% * 2 digits
Range: 0 - 99 999 999 kVArh or MVArh Accuracy: 2% + 2 digits
THD V%, THD 1%

Harmonics 2-31 Voltage(V) and Current(l)
Demand Period 15 min.

Frequency 45-65 Hz

Number of Samples In One Period 64

SUPPLY

Operating Voltage

Operating Frequency

Power Consumption
INPUT/OUTPUT/STRUCTURE
Digital Input

Digital Output

Analogue Output
Contact Output

Energy Pulse Output

Delay Time

PULSE OUTPUT
Switching Current
Switching Voltage
Pulse Width
Maximum Voltage
MEMORY

Data Record
Memory Size
COMMUNICATION
Communication Interface/Protocol
Transfer Speed

AMBIENT CONDITIONS
Ambient Temperature

Storage Temperature
Overvoltage Category
Pollution Degree

Ambient Humidity
STANDARDS

Applied Security Standards
Applied EMC Standards
Applied Mechanical Endurance

2
_ 1MB

85 - 265 VAC/DC

50/60 Hz
<6 VA

2 (MPR63-10/20/40/42)
2 (MPR63-21/41)
0/4-20 mA (MPR60S-40/41; MPR63-40/41/42)
0/2-10 V (MPR60S-20/21; MPR63-20/21)
2 NO contact 5A ; 1250 VA cosp=1.00

Active energy output (1kWh/pulse - 50MWh/pulse)
Reactive energy output (1kVArh/pulse - 50MVArh/pulse)
Voltage Parameters 0-300 sec;Current and power parameters 0-900 sec;
Frequency,PF,Cos¢ and Harmonic parameters 0-600 sec

2 (MPR60S-10/20/40)
2 (MPR60S-21/41)

Max. 50 mA
5..24 VDC
100 ...2500 ms
Max. 30 VDC

Selectable 28 parameters with time stamp (15000 record)

RS-485 / MODBUS RTU
1200 - 38400 bps

-5/+55°C
-25/+70°C
1l
1l
90%

EN-61010-1
EN-61000-6-2, EN-61000-6-4

Standards EN 60529
CONNECTIONS
Mounting Front Panel Mounting

Connection Terminals
Connection Types

Screw Terminal with Socket
3 Phase Neutral (3P4W); 3 Phase (3P3W); 3 Phase (Aron)
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Network Analyzers

MPR-52S / MPR-60S / MPR-63
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Analog 3.Input 1 4. Input 2 3. Pulse A 4.Pulse R
RS-485 Output RS-4 I—Ll—Ll—Ll—Ll
> oo 21122123/124 211222324
[11[12]13[14]15]16] [11[12]13[14]15]16] | |
L R
GND A B TR — 4+ GNDA B TR Input 1 Input 2 — L
+ Pulse A Pulse R] .
MPR63 MPR60S MPR52S-10  MPR63-20  MPR60S-20 Max:30VDC Max:30VDC
MPR63-10  MPR60S-10 MPR63-21  MPR60S-21
MPR63-40  MPR60S-40 MPR63-10  MPR52S-10 MPR63 MPRG0S
MPR63-41  MPR60S-41 MPR63-20  MPR60S-10 MPR63-21  MPR60S-21
MPR63-42 mgggg-ﬁg mgsggg-ig MPR63-41  MPR60S-41
2.Analog
Output
2728] [ [ [ |
L
- +
MPR63-42

Connection Diagram (PR19- 96x96mm)

ssss3iPhaserwithineutraliconnectionsssssy

s3iPhaseiwithoutieutraliconnections s

KL KL
u u
“ = S v k L K—L
5 K — 0 K |
— —
N N
[ [2] [ 4] I I [ I I [4T5T[6]
T k3 13
L1 I2 I3 I I2 L3

Current Measurement Inputs Current Measurement Input

Anall
Voltage Measurement Input Output  RS-485

10 1112131415!
3 N 3

- +GND A B TR

Analog
Output  RS-485
TAT2[T3[415[16] 7 g

- +GND AB TR

Voltage Measurement Inputs

\Z\ \g\ 9 T10]
| g 2 ) N

eyt 22 | 3wt a2 | Extemal Ryt 2Rz | opuses 4puse | EXtemal
o 9 upply o Supply
A7 [25] 126 17 [18 [ 19120 [25 ] 126
i OS] P i<
i u o — L1
Sovoc N Sovoc N

Dimensions

pe3iPhaseiwithoutineutral’Aroniconnectionss

Current Measurement Inputs

96
64

Analo

Voltage Measurement Inputs Output  RS-485

7 TI[T2] T[T
EARREAA (23 TATST6] ' l_
— - +eDAB TR v
> 70
96 [PERL TN
Ry 2Rdaz | 3 PuseA 4 PuisoR ESX\:?;:;I
17 [18 | 19] 20| [21]22]23[24] [25 | |26 TYPE PR 19
Gaoa =
pulson b puiser L
LM} N
30100

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Network Analyzers

MPR-53 / EPM-07

Power and Energy Measuring for all Series

MPR-53 / EPM-07 series network analyzers allow monitoring more than 50
electrical parameters on their display

EPM-07 : Network Analyzer

EPM-07S : Network Analyzer with RS-485 (MODBUS)

MPR-53 : Network Analyzer with THD measurement

MPR-53S : Network Analyzer with THD measurement and RS-485 (MODBUS)
MPR-53CS : Network Analyzer with THD measurement , RS-485, Pulse Counter,
Digital Hour Meter, Alarm Contact
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PRODUCT SELECTION TABLE 3 . .8 .
B S > = o c Q
59 B, 0§ = &% - 3 % 5 ¢
£.58 3 & & § 8§ & = 3 3 38
e = £ = (= 8F = o T o 10 5
<=2z Z £ = 8 Y €3 & ¢ = 3 § ¢&
Product Code 552§ ¢ £ 2 & & & 58 5 = B §F g &
EPM-07-96 ° e e o o O 12
EPM-07-DIN ° e e e o O 12
EPM-07S-96 ° e e o o O o 12
EPM-07S-DIN ° e e o o O o 1
MPR-53-96 ( ( ( (] [ ) (] [ ] [ O 12
MPR-53-DIN ° e e o o o o o O 12
MPR-53S-DIN o e o o o o o o O o 1
MPR-53S-OG-DIN ° e e o o o o o o 1
MPR-53CS-DIN ° ® e o o o o o O o o o o
MPR-53CS-OG-DIN ° e o o o o o o e o o o 12
MPR-53S-96 ° e e o o o o o O o 12
\_MPR-53CS-96 ° ® e e o o o o O e o o o 12)
(O Optional )

shRREReN; CeRRC@ERd
Remote Monitoring Software:

entbus

With the energy management software developed

by ENTES, energy consumption and quality can e —————

be monitored in real time by reading the values r—————
P ————

measured by devices. As a result, comprehensive - |

energy monitoring, data storage, optimum energy

MPR-53S-DIN-CT25 consumption control with the analysis of stored

data, improvements in energy costs, and
sustainable goals for energy systems are

accomplished.

CT-25

* For more detailed information, see Page 84.

CT-25 is a unique solution to reduce measurement
costs in low current systems (up to 120A).

* For CT-25, see page 80
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Network Analyzers

MPR-53 / EPM-07

MEASURED PARAMETERS

Reactive Energy Inductive

Phase - Neutral Voltages (V| )| Total Current ( 1) Apparent Power (S) (kVArh or MVATh)
Phase - Phase Voltages (V| ) = Cos Total Active Power ( P) 5('\3;?;]\'5 rlilrlwsgﬁ-)Capacmve
Average Phase-Neutral Voltage|  Frequency (Hz) Total Reactive Power ( Q) | Maximum Demand

Average Phase - Phase Voltage

Active Power (P)

Total Apparent Power (- S)

Maximum / Minimum Values

Phase Currents (IL)

Reactive Power (Q)

Active Energy-Import
(kWh or Mwh)

Neutral Current (In)

Active Energy-Export
(kWh or Mwh)

—— P V] EQ 7 ] () T S o —————————

<+

Total Harmonic Distortion
for Voltage (THD-V)

Total Harmonic Distortion
for Current (THD-I)

+

Digital Pulse (Counter)

Digital Hour Meter Alarm Contacts

TP TR 3 (S-S 9000000000000

Internet/
Intranet/VPN

R RN LR T

EPM-07S-DIN
#20 #1

MPR-53S-DIN

MPR-53CS
#31

Ethernet

EPM-07S-DIN

MPR-53S
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Network Analyzers

MPR-53 / EPM-07

SPECIFICATIONS

ENCLOSURE

Dimensions
Protection Class
Weight

Display

MEASUREMENTS

Voltage

Measurement Range
Measurement Range with Transformer
Accuracy

Input Impedance

Burden (Input Load)

Current

Nominal Current

Minimum Current

Measurement Range
Measurement Range with Transformer
Burden

Over Load Current
Power/Energy

Active Power

Reactive Power

Apparent Power

Power Factor

Active Energy

Reactive Energy

Demand Period

Frequency

Number of Samples In One Period

SUPPLY
Operating Voltage

EPM-07 EPM-07S MPR-53S/53S-0G | MPR-53CS/53CS-0G MPR-53

96x96mm Pr19, DIN6 PK26
IP40 Front Panel,IP54 Optional
0,6kg/pcs
Red LED; height 10mm

10-300 VAC (L-N), 10-500 VAC (L-L)
10-200kV, Voltage transformer ratio:0.1-4000.0
1%+1 digit [(10%-110%)xFull scale]

1.8 MQ
<0.5 VA

In:5,5A
50mA
50mA-5,5A Accuracy: 1%=*1 digit [(10%-110%)xFull scale]
50mA-10.000A Tranformer ratio: 1-2000
<1 VA
1,21In

Range: 0-215 MW Accuracy: 1%+1 digit [(10%-110%)xFull scale]
Range: 0-215 MVAr, Accuracy: 1%z+1 digit [(10%-110%)xFull scale]
Range: 0-215 MVA, Accuracy: 1%+1 digit [(10%-110%)xFull scale]

4 quadrant
Range: 0-99 999 999 999,9 kWh
Range: 0-99 999 999 999,9 kVArh
1-60 minute
45-65 Hz
64

110 VAC/230 VAC £% 10 or 45-265 VAC/DC or 10-56 VDC (MPR-53S-OG/MPR-53CS-0G)

Operating Frequency 45-65 Hz
Power Consumption <4VA
INPUT/OUTPUT STRUCTURE

Digital Input 2
Digital Input Pulse Width 20ms.

Digital Input Operating Voltage
Digital Hour Meters

Delay Time
Contact Output
Energy Pulse Output

Switching Current

Switching Voltage

Pulse

COMMUNICATION
Communication Interface/Protocol
Parity

Address
Transfer Speed

AMBIENT CONDITIONS

12...48 VAC/DC
3 hourmeters HH HH HH HH.HH,total hours (non-resettable),
run hours (resettable), setpoint hours (resettable). (for MPR-53CS)
Delay on and delay off 0-999,9 sec (for MPR-53CS)
2NO contact 5A;1250VA (for MPR 53 CS)
NPN transistor
Maximum 50 mA
5..24VDC Maximum 30V DC
100ms pulse period, 80ms pulse width

MODBUS RTU(RS-485)
no, odd, even
1-247
2400-38400 bps

Ambient Temperature -5/ +50°C
Over Voltage Category 1]
Pollution Degree 1l
STANDARDS

Applied Security Standards EN 61010-1

Applied EMC Standards
Applied Mechanical Endurance

EN 61000-6-2, EN 61000-6-4

Standards EN 60529
CONNECTIONS
Mounting Front Panel Mounting (PR 19) / Rail Mounting (PK 26)

Connection Terminals
Connection Types

Screw Terminal with Socket
3 Phase Neutral, 3 Phase, 3 Phase (Aron)
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Network Analyzers

MPR-53 / EPM-07

Connection Diagram (PR19- 96x96mm)

s MPR-=58S1(3/Phase Neutral) s

>
2
@
c
11}
o
c
®
2
©
S
(e
)
3
O
o

L1 K L
K L
L1 — P J— L
— L S
L2 — 13 | —
(— L D <
L3 -— 1 '1 """"" H
i 1 1
N
[ [ 1
I*I‘IZIIIIII5I‘I6I 112 T L6 -
g 2 3 o = ) =
Current Measurement Input Current Measurement Input
Max 30VDC T L (1248v0)
RS4B5% PuIC InC Ind_In2 RS485%
(920121 122] (13lrafrsTie[17[18]  [19120[21[22]
—++ GDBATR —++ GDBATR
{Pul 2 Pult  |Pul2
Voltage Measurement Input  Auxiliary Voltage Measurement nput - Auxilary
U2 13 N Supply 11 12 13 N Supply
[71 T8 TeT Tro] [T Tr2] ANBNE 1o<11 7
: — | = ],
A
——, N
s MPR=53S(3/PhaseiwithoutiNeutral)
L1
L2
L3
N [ Py S oy s
[T T2 T3] 4T 51 T6] i
— It [ s =
L I b = Current Measurement Input
Current Measurement Input
¢ ) Max: 30 VDC|
Max: 30 VDC ] RS485 ax
InC Int In2 RS485 % [22]
[16[17[18] [19[20[21]22] DB AT
GND B A TR
) Voltage Measurement Input ~ Auxiliary
Voltage Measurement Input  Auxiliary U 12 1, N Supply
L1 2 13 N  Supply [7] [o] Tro] [11] [n2
7 8 9 10] " 12 l <
L ——— | | < | = L1
= L1 L2
L3
N N

(PK 26 - DIN6)

s MPR=53 S (31PhaseiNeutral) s

Max 30VDC 91
2 82 | |
(12-48v DC) —
STr -+ v A I_
lololeleeel olelele] TS
Q2B EBZZZZ GndABTR TTTVIV5555
SCcCcC ZZ2Z2Z GndABTR
ECEEFIRE  Rew EECEFIRE o © S
rxr I rIrIT (e}
Auxiliary o
Supply  Voltage Measurement Current Measurement AS”::;;" Voltage Measurement Current Measurement
< R y o I Un u Lzlnpu:_J N Iy “i‘l?:l I3 4 |_
G RGRON KON RGN NG | @ﬁmllll RGN KON KGN NGE NG | I@IOiIJ%I |?>| L N le_70
1Am 1 e | af N a 96 D
L K—Lk ‘
L2 =t u : = L TYPE PR 19
L3 = " P
] L3 « t =
10.8 30.1 76 95
> i: >«
a
S i |«-60.6 »|
Max: 30VDC i —_—
I
g , 1 ]
I
B\(12-a8v DC) ! | N
- 4+ - 4+ g | | i o
LLL LI LT LTl 2222ZZZZ GndABTR Outl Out2 o | 1 o
8VUVUVSZZZZ GndABTR FEECCP: R RS485 5 |
ccccsSs55 RS.485% SLipprCTr I | |
ECERFEFE FICE ! [ ][ |
r =_'- = AS“:")':;;V Voltage Measurement  Current Measurement ! i
Asu:g:)a‘;y Voltage ll\deaiurement Current l;/rl‘;ﬁurement uno, u'" “3 M P | gl 2 | 20610 |
npu v_
Uy o e s GNRGERGARGY NG| A s < g >
(61 KGR K0 K01 KGR K1 B [0 (6] [ (6] [0 [G] I . ] 121-8] 1 10.0
‘Am N 1 J—L L2 |«—53.0—>
Lt w «—58.0—>
L2 k
K N
L3

TYPE DIN / PK 26

* RS-485 terminals are standard for EPM-07S and MPR-53S

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Power & Energy Meters

EPR Series / ES Series
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EPR-04: Digital Power and Energy Meter
EPR-04 has been designed to measure power and energy values.

EPR-04S: Digital Power and Energy Meter with RS-485
| mmesmmens | waeniooo EPR-04S has RS-485 communication feature in addition to the features
' : of EPR-04.

EPR-04S-96

f— ——————

.
vie ""5 ce

-
_—

EPR-04S-DIN-CT25 BREREE Cioeweeas

o

CT-25
~ - T ~
PRODUCT SELECTION TABLE s £ 2 = § g
g g g E <>( - ) - £
: & ¢ FO 3 & 3z &
£ ¢ t © 3 85 © £ & £ o
T f <« & 283 8§ 3 B 385 8 o
Product Code g 3§ § g & S s W v s §F 5 & g2 F 2
S < ¢ < W W < o A o A W o x &
EPR-04-96 e o6 o o e o o (] e O [ e o O 12
EPR-04-DIN e o o o e o o ([ ] e O [ ] e o O 12
EPR-04S-96 e o6 o o e o o ([ e O [ e O o e 12
KEPR_04S_D|N e o o o e o o ([ e o [ e o o e 12)
* For CT-25, please refer to page 80.
SPECIFICATIONS

EPR-04, EPR-04S

SUPPLY

ENCLOSURE

Dimensions 96x96mm  PR19, DIN6 PK26 Operating Voltage 110 VAC/230 VAC *10% or 45-265 VAC/DC
Protection Class IP40 Front Panel,IP54 Optional Operating Frequency 45-65 Hz
Weight 0,5kg/pcs Power Consumption <4VA

Display Red LED; Height 10mm INPUT/OUTPUT STRUCT

MEASUREMENT Digital Input 2 pcs.
Digital Input Pulse Width 20ms

Measurement Range 10-300 VAC (L-N), 10-500 VAC (L-L) Digital Input Operating Voltage 12...48 VAC/DC

Measurement Range with Transformer 10-200kV Energy Pulse Output NPN Transistor

Accuracy 1%+1 digit [(10%-110%)xFull scale] Switching Current Maximum 50mA

Inputimpedance 1.8 MQ Switching Voltage 5..24 VDC Maximum 30 VDC

Burden (Input Load) <0.5 VA Pulse 100ms period 80ms width

Nominal Current 55A AMBIENT CONDITIONS

Minimum Current 50mA Ambient Temperature -5/ +55°C

Measurement Range 50mA-5,5A Over Voltage Category M

Measurement Range with Transformer 50mA-10kA Pollution Degree Mt

Burden <1 VA Ambient Humidity

Over Load Current 1,21n STANDARDS

T 5 TR Applied Security Standards EN 61010-1

ctive Power Range -

Reactive Power Range 0-215 MVAr Applied EMC Standards Em glggg:ﬁ:g' Em glgggjﬁﬁ

Apparent Power Range 0-215 MVA Applied Mechanical Endurance

Active Energy R Standards EN 60529

gy Range 9999 999,9 Mwh

Reactive Energy Range 9999 999,9 MVArh
Mounting Front Panel Mounting (PR 19) / Rail Mounting (PK 26)
Connection Terminals Screw Terminal with Socket
Connection Types 3 Phase Neutral,3 Phase, 3 Phase (Aron)
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Power & Energy Meters

EPR Series / ES Series

WD

ES-80L

Maximum

ES-32L / ES-32LS / ES-80L : Watt-Hour Meter

ES series directly measure active kilowatt-hour (kWh)
consumption with their compact, reliable and simple installation
features. ES-32L and ES-80L also have has energy pulse output.

ES-32LS:

It communicates over the RS-485 port by storing energy
measurements in the ModBus registers.

ES-32 series have MID certificate which is accepted as a
measurement standard in European countries.

80A * For CT-80D, see Page 80 (g3
( > 5 N
PRODUCT SELECTION TABLE E,’ g
L 2 c
£ £ 3
< 3 5 &
Product Code e = g ) 2
=z [im| 14 o
ES-32L Digital Energy Meter 5(32)A O e P 28
ES-80L Digital Energy Meter 40(80)A Y Y 10
\_ES-32LS Digital Energy Meter 5(32)A o e ® 28)
(O Optional)
entious
Py RS-485 T =__| G2 oo ['- T RS-485 |
717 - T ———
A - - - it AL O s
LR s BEA AR cemisass Ethernet - o e i Al
EPC-12 EPR-04S EPR-04S-DIN EPC-12 EPR-04S-DIN
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Power & Energy Meters

EPR Series / ES Series

SPECIFICATIONS

ES-32LS ES-32L

ENCLOSURE
Class Protection Class
Weight

IP 51
60gr/pcs. 60gr,74gr (CT-80D)/pcs.
6+1 digit LCD

Display
MEASUREMENT

Active Energy Range 0-999999.9 kWh

Accuracy +1% Class 1

Nominal Current In=5A In=40A
Starting Current 0,02A 0,08A
Minimum Current 0,25A 0,8A
Transfer Current 0,5A 2A
Highest Current 32A 80A
Burden (Input Load) 0,5 VA

Surge Voltage Test 4kV 1.2/50 ms IEC 1000-4-5

Burst Test 4kV IEC 61000-4-4

SUPPLY

Operating Voltage 230 VAC - 20%+15%

Operating Frequency 50/60 Hz

Power Consumption <2W

INPUT/OUTPUT STRUCTURE

Pulse Output _ 1000Imp./kWh
Pulse Width Ti=20ms.
AMBIENT CONDITIONS

Operating Temperature -25/ +55°C

Over Voltage Category 1]

Pollution Degree 1l

Type Indoor

Ambient Humidity 90%

STANDARDS

Applied Standards EN 62052-11, EN 62053-21
Applied Certificates MID measurement certificate -
CONNECTIONS

Mounting Rail Mounting DIN En50022
Connection Terminals Screw type
COMMUNICATION

Communication Interface/ RS-485/ -
Protocol MODBUS RTU
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Power & Energy Meters

EPR Series / ES Series
Connection Diagram (PR19- 96x96mm)

>
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c
11}
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c
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2
©
S
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)
3
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o

u — 5] o & -
— — L2
L2 k K_L L2 L ‘I u N K L
13 3 | 13 = | t — —
N p— | N k )
1 ] o 1 Seee peee R
1] T2 [3T Te] [s] T€] HHEIN]| o] L [ T ]
o m T T m = = T 127 3] 12] 3
Current Measurement Input Current Measurement Input T o =
Max: 30 VDC Max: 30 VDC Current Measurement Input
(00 e (Z800) psass Max: 30 VDC|
18] [19[20[21]22] RS485
GND A B TR GND A B TR
GND A B TR
Voltage Measuring Input  AUHlary Voltage Measuring Input  AUXiary i
U2 13 N Suply 1L B N upply Voltage Measuring Input Suxllary
7T Te] To1 To] [ 17 T L [ 0] [ 17 U o123 N Suply
———— T | |20 ] —— T T =[] [TT TeT ToT Tro] [ T2
L1 L1 <
N N = 5]

——ey

(PK 26 - DING)

e e [ )] I ————————

Max: 30 VDC LiE S Max: 30 VDC
48V DC)
olololololele] [@lole]o] AR
QLT IT=ZZZZ GndABTR "
cccc=s =
SE::'_I¥§ RS-485 RS-485
rIr T
Auxiliary Voltage Current 1t Current
Supply Input Input Input e ILZInuu}L3
v s v o2 s 2 138 N
5 ENGANG (A} |%1
1A[] 1A[] I
L1
K b T ] L1
2 '[; L [ ‘ L2
13 (e = L3
N L3 KL i
s ESt Seriest (DIN) s e ES=32ESiSeriesnn
= . 2 Ns
g NE 3 :f
HEE 3
s s 2
2 2 |
Nominal 24V DC o
g—ﬂ—'_m Max. 60V DC Nominal 24V DC u‘;’;"z;"f;gm
= Max. 30mA Max. 60V DC S 3
Max. 30mA
Max. 30mA o
oo
5 S
S g lls=
a = =
]
Phase
5 5
gl |2
HERE
FRE
£
Dimensions

19
- 10.? 30.1 7.? 95 <—‘LL>‘I >
82 || |« 60.6 |
re 1] L 1 5 %l

i
i
]
|
[ -
I | )
|
g1, 8
o o
] = | : | s
I [ 1L |
| ; @ | 8
L[] | o le—106.0—> .
] PE— 70 285[315] |do0 crlo
96 |<—> |«<—53.0—>

[«<—58.0—>| ot I

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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“>lugimeter

“>lug meter technology that enables fast installation

“>lug - meter technology connects the 3-phase current transformer and the
analyzers with RJ45 cable without screwing. “plug meter technology provides
fast and easy installation in electrical panels.

Advantages of “plug meter

Allows easy connection with a single cable
without using a screwdriver.

Saves approximately 85% of the
installation time of current transformer
and reduces labor costs.

No Connection Errors

Eliminates the common risk of
wrong connection of current cables.

Prevents Workplace Accidents

“plugimeter technology allows making the
connection without the risk of accidents
even when the system is under load.

/
-

-
N

Three Phases Current Transformer

Thanks to the design that fits the output of MCCB's,
Kextra labor cost for busbar modification is preventedy

Prevents failures arising from when current
transformers secondary ends left open.

) “>lug meter Compatible New Generation Network Analyzers —

MPR-3
72x72 mm

MPR-4
96x96 mm
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M Electrical Measurement

The products in ENTES Measurement group are designed to perform analysis for the efficient
use of energy by measuring electrical parameters.

Multimeters, Ammeters, Voltmeters, Cos Meters, Frequency Meters, Transducers and DC
Ammeters / Voltmeters offer solutions with broad measurement ranges and support different

application types.

With the optional communication feature (RS-485), all measured data can be monitored

remotely.

Multimeters Cos Meter

® EPM-06 Series ® ECR-3

® EPM-04 Series Frequencymeter

® EVM-05 Series ® EFC-3

Ammeters Transducers

® EPM Series o TA

® EPM-4X Series o TV

® EPM-R4X Series DC Ammeter

Voltmeters ® DCA Series

® EVM Series

® EVM-3X Series DC Voltmeter
® DCV Series

® EVM-R3X Series

33
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@ Electrical Measurement

Multimeters

EPM-04 / EPM-06 / EVM-05

AR IBARD

|

. M
i i

&
v

s

]
Y

© Password security

© Operating hourmeter (resettable) and total
operating hourmeter (not resettable) (for EPM-04h)

* EPM-04h is for generator applications.

EPM-04h tpg-: sy e 99 @) [KEVE] C €
-
" sesses  zuoessass
EPM-06 DIN
g - _ o E N\
PRODUCT SELECTION TABLE s g5 £ fﬂg’ -
Tj‘:‘\ kst :3 ‘_E ‘g = ~ 5 = % o

= E S ® e T G o Iy = Z¢ g T £8 58 O 3 s
S 3 S £ 8§ 7 = E 3% sp 83 8 g §3 S ¢ = %
@« (o) = = \ ' = S = n
Product Code v ® 8 £ &8 & 2 £ 2 58 5358 ¢ L s¢282 & & &
EPM-04-96 e o e 6 o o o O [ ) 12
EPM-04h-96 e o e o o o o O e e o 12
EPM-04-DIN e o e 6 o o o O ® 12
EPM-04C-96 e O e 6 6 o o o o o o O [ J 12
EPM-04C-DIN e O e 6 6 o o o o o o O ® 12
EPM-04CS-96 e © e 6 6 o o o o o o o O [ 12
EPM-04CS-DIN e o e 6 6 o o o o o o o O ® 12
EPM-06-96 e 6 o o o o o o O [ 12
EPM-06-DIN e 6 6 o o o o o O ® 12
EPM-06C-96 e 6 6 o o o o o o o o o O [ ] 12
EPM-06C-DIN ® 6 6 o6 o o6 o o o o o o (@) ® 12
EPM-06CS-96 e 6 6 o6 o & o o o o o o o O ([ ] 12
EPM-06CS-DIN e 6 6 o6 o o o o o o o o o O ® 12
EVM-05C-96 [ J ([ e o6 o o ([ J [ J 12
\EVM-05C-DIN ° ° e o o o ° o 12

I

]

Multiple analogue devices can be
replaced by a single multimeter.
34
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Multimeters

EPM-04 / EPM-06 / EVM-05

MEASURED PARAMETERS

Phase-Neutral Voltage (V)

Phase Currents (1)

Phase-Phase Voltage (V)

Max. Demand

Frequency (Hz)

Neutral Current Max / Min. Values

I E P V1 €0 44/ 40 4G4/ 5 4 (G S s

+

Cos

[ E P AVI 20 G4/ 40 G G4/ () 5 (5SS

/N\ EPM-04h also includes two hour meters (Operating and Total Operating).

SPECIFICATIONS

ENCLOSURE
Dimensions
Protection Class

Weight

Display
MEASUREMENT

Measurement Range

Measurement Range with Transformer
Accuracy

Input Impedance

Nominal Current

Measurement Range / Accuracy
Measurement Range with Transformer
Burden (Input Load)

Over Current Load

Demand/Demand Period
Frequency

SUPPLY

Operating Voltage
Operating Frequency
Power Consumption
INPUT/OUTPUT
Delay Time
Contact Output
AMBIENT CONDITIONS
Operating Temperature
Overvoltage Category
Pollution Degree
Ambient Humidity
STANDARDS
Applied Security Standards
Applied EMC Standards

Applied Mechanical Endurance
Standards

CONNECTIONS
Mounting

Connection Terminals
Connection Types

EPM-04 EPM-04h EPM-04C EPM-04CS EPM-06 EPM-06C EPM-06CS EVM-05C

96x96mm PR19, DIN6 PK26
IP 40 Front Panel,IP54 Optional

0,56kg/pcs; (PR19) / 0,52kg/pcs; (PK26)

0,45kg/pcs

Red LED;Height 10mm(PR19) / 9,2mm(PK26)

10-300 VAC (L-N),10-500 VAC (L-L)
10-400KV
1%21 digit
1,8 MQ

55A
50mA-5,5A Accuracy: 1% 1 digit
50mA-10kA
<0,5 VA
1,2 1n
1-60 min. Adjustable
45-65 Hz

110 VAC/230 VAC, £10% or 45-265 VAC/DC
45-65Hz
<4 VA

Delay on and delay off 0-999,9 sn
5A 1250VA

5A 1250VA

-5/ +50°C
1
I

90%

EN 61010-1
EN 61000-6-2, EN 61000-6-4
EN 60529

Front Panel mounting(PR19), Rail mounting(PK26)
Screw terminal with socket (PR19), Screw terminal(PK26)
3 phase neutral (3P4W) ve 3 phase (3P3W)
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Multimeters

EPM-04 / EPM-06 / EVM-05

Connection Diagram (PR19- 96x96mm)
B EPM-04GSHIEPM-06CSH

-0 L1
I —eom® X L g Ll
T [ e (I S < o =
L —e > System
J N YSEM o' o L3
" ole k ! 5 System 2
= v e —=— v N
[
1 2 4 5 6
0 Lt L2 L3
E Current Measurement Inputs
E Choose according Choose according
= to contactor current [ 1 RS485% to contactor current
7 (s[4 ts]16] [i7[e[ 9] 20]
(4] out1 Out2 GNDB A TR Out1 Out2
Q Relay Output Auxiliary Relay Output Audiary
E Voltage Measurement Inputs Supply Voltage Measurement Inputs  Supul
— [71 TeT Tof Tiol [#] Ttz 5 7] 18] [9] |10
® )\ =T . | =1
.2 * o = u
= o L3 L2
3] o N L3
Q N
L

B EPMA04ACS ' DINYEPMA06CS ' DINS iy

1 [ [

A AAAA GI0)
GNDA B TR Out2 Out1
RS485% Relay Output

=

Asuxilia}ry Voltage M Current
l:fs y Inputs Inputs
~ L1 L2 L3 N IL1 IL2 IL3

[o]lololo] o 0[0]0]2]2]@]

Choose according
to contactor current

1A

=~

i
1 T :{o—»
L2 o— ||_ s'o—>
L3 ':(— ] olo—»

System

N : >

10.8 30.1 76 9.5

« N i —
82 | o |«60.6>|
>l a . m
x K] : i I |
I
sl s
. \ .
& S ° 1 R
Y I
| ¢ S ] ©
v v [l | | ol IS le—106.0—>
——— 258215 |a00
96 |«<—53.0—>
«—58.0—>
TYPE PR 19 TYPE DIN 4 / PK 26

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Ammeters

EPM / EPM-R Series

o True RMS Measurement

o Adjustable Current Transformer Ratio
(for EPM34/14 1...1000/5A 1...5000/1A)

© Double Isolation ([O]), Category lI.

© Front Panel or Rail Mounting

© Operating Temperature: -5°C / +50°C,
-5°C,+70°C (for EPM14/34)

J
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CT-25 is a unique solution to
reduce measurement costs
in low current systems

(up to 210A).

CT-25

*For CT-25, see Page 80
EPM-R4D

- 2 ] N\
PRODUCT SELECTION TABLE 2 < 2 F
z g g =2 5 = @&
g B 8 & s 8 § = £ g
3 3 8 £ 6 &5 g 2 ¢ £ 3 8 <
Product Code Sl 5 8 £ g & 3 & 3 & 3 ¢
EPM-4A-72 Direct Ammeter with CT-25 (210A)  (cT-25 included) e o e o (] 16
EPM-4A-96 Direct Ammeter with CT-25 (210A)  (cr-2sincluded) e o e o ° 12
EPM-4C-48 Ammeter (with Output Contact) (CT-25 not included) e ©o e O o o 20
EPM-4C-72 Ammeter (with Output Contact) (€T-25 not included) e O e o o o 16
EPM-4C-96 Ammeter (with Output Contact) ~ (cT-2s notincluded) e O e o o o 12
EPM-4C-OG-96 Ammeter with Output Contact (for MV applications) () e o6 o o [ 12
EPM-4D-48 Ammeter [ ] e O o 20
EPM-4D-72 Ammeter [ J e o [ ] 16
EPM-4D-96 Ammeter o e o { 12
EPM-4P-96 Ammeter (€T-25 ot included) e O e o o o 12
EPM-R4C Ammeter with Output Contact (Rail Mount) (cT-25 not included) e o e o o [ ] 16
EPM-R4D Ammeter (Rail Mount) ® e o [ ] 16
EPM-14-96 Ammeter () e o o () ® O 12
\EPM-34-96 Ammeter (] e o ©o e o 19

CURRENT TRANSFORMERS (For ENTES panelmeters)

CT-25 Primary: 1/2500, Inner Diameter : 15.5 mm, Outer Diameter : 43 mm 72
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Ammeters

EPM / EPM-R Series

SPECIFICATIONS

Dimensions

Weight

EPM-4D

EPM-4C

72x72mm PR18; Slim96 PR25,
48x96mm PR20

0,31kg/pcs. (PR18), 0,28kg/pcs. (PR20),

0,35kg/pcs. (PR25)
Red LED; 14mm

EPM-4P

Slim96 PR25,
48x96mm PR20

EPM-34

96x96mm PR19

0,34kg/pcs
Red LED;12mm

EPM-14

EPM-4A

72x72mm PR18;
Slim96 PR25

0,31kg/pcs.(PR18)
0,35kg/pcs.(PR25)

Red LED;14mm

EPM-R4D EPM-R4C

DIN3 TYPE PK20

0,25kg/pcs
Red LED;10mm

Display
MEASUREMENT
Accuracy
Voltage

Measurement Range

Measuring Range with
Transformer

Burden (Input Load)
Delay Time (Adjustable)

Demand/Demand Period

Operating Voltage
Power Consumption
Operating Frequency
OUTPUT / SETTINGS

Output Contact
STANDARDS

%1+1digit

%1+1digit

%0,5+1digit

50mA-5,5A
(CT25 with 70mA-210A)

5mA...5.5A (X/5A)
5mA..1.1A (X/1A)

50mA-5,5A (Ct25
with 70mA-210A)

50m-5,5A-210A

50mA-5,5A e

50mA...10kA 5mA...5500A 50mA...10kA

<0.5VA
| 0-999,9 second -

1-60 min./1-60s.

0-999,9 second

1-60 minute

1-60 minute

24-250VAC/DC
<4VA
45-65Hz

110/230V AC+10% 110/230VAC+10%

1NO,5A 1250VA 1NO,5A 1250VA

Applied Security
Standards

Applied EMC Standards

Applied Mechanical
Endurance Standards

AMBIENT CONDITIO

Operating Temperature

Overvoltage Category

Mounting
Connection Terminals

EN 61010-1
EN 61000-4-2, EN 61000-6-4
EN 60529
-5/ +50°C \ -5/+70°C \ -5/ +50°C
1
Front Panel Mounting Rail Mounting

PR18,PR19 Screw with socket ; PK20 Screw

Connection Types

Single Phase, 2 wires Three Phases, 3 wires [ Single Phase, 2 wires

Connection Diagram

EPM-=4A«PRA8\(72x7:2)

EPM=4C+PR25%(SIim'96)

Output
Contact

3 45 6

7
NSNENES

0,5m

K- L Un

1A

0.5m KML Un

lin lin

CT-25 CT-25
If current If current
transformer is transformer is
selected as selected as
0005-A000 0005-A000
Measurement Measurement
Input (i) Input ~ (1in)
If current If current
transformer i transformer i
selected as "drCt" selected as "drCt"
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Ammeters

EPM / EPM-R Series

Connection Diagram
[ ]
Output
Coun?auct
9/ 8

Pick-Up

12 345 7 =
i 345 67 [S[Tsl [S[sTsl [S[T8) g
SIS| I8 [SIS| SIS < o
Output | =1
Contact fE (2]
0,5m KML Un S
0,5m Un CT-25 lin E
lin If current ©
CT-25 If current transformer is o
transformer is selected as ‘b
selected as 0005-A000 3]
0005-A000 (<1}
Measurement m
Measurement Input

Input (lin) If current ]
If current transformer is transformer is i

selected as "drCt" selected as

"drCt"

EPM AG—BR'20|(48X‘96)_ EBMAD-BR20|(48X96)_

4 567 809
@é slslsllsls oL 8
Output < @ @ @ ®
Contact 2
<
0,5m — Un k |
lin KML Un
CT-25 lin
If current
transformer is
( selected as ) If current
0005-A000 transformer is
selected as
Measurement 0005-A000
Input (lin)

If current
transformer is
selected as "drCt"

[ EPM=144PRA91(96X96) i

EPM=34"PR197(96Xx96)" s g

L K|_|L > Network L K|_|L > Network
3 O
p— —
= |®| | s[ [s] -
Current Measurement < Current Measurement
Input k A Input
Auxiliary Auxiliary
Supply Kl s |L Supply
lin
11 12 1 12
< If current < l
“© eUn transformer is “ eUn
-=+ selected as -=+
0005-A000
39

Print Date: 02.2016



Ammeters

EPM / EPM-R Series

Connection Diagram

v EPM-R4D'PK20 om0 EPM-R4G PK20

Measurement Input Measurement Input
~ ~
K L KT——-CI)L c
Current urrent
k| lin || Transformer

lin || Transformer

k
S © [SSS
4 3 7\6\5_ 05m

CT-25

Measurement i)
Input
1 2 3 4 wansiomers
1 2

selected as
"drCt"

5 SR S

selected as

i L] e ™

)
c
Q
S
g
=2
(2]
©
[«F)
=
®
2
=
%}
K
11}

rn'
o

Output
L Contact L
—~<+— N —~——N
Operating Operating
Voltage (Un) Voltage (Un)

58
& (000000000 91
— DRI b
" A 'w A
8 SE 31 i
8 S 8 S
[
000000000 2 ] L I =
— 32 |l«— >l >
|‘T’ 9% 0 » 9%
% 5
TYPE PK 20 TYPE PR 19 (96x96) TYPE PR 25 (slim 96)
82,5
«——
- L BTN
>
X B _ | 54 |
m al ¥ - .
“l ¥ vl
~ 12 AN <I_>
| «——— |l «——|
72 96
TYPE PR 18 (72x72) TYPE PR 20 (48x96)

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Voltmeters

EVM / EVM-R Series

24~ 250 VAC/DC (for EVM-35/15)

Measurement Range with Transformer 1-40 kV (for EVM-35/15)
Class 0,5 (for EVM-35/15)

IP54 (for EVM-35/15)

True RMS Measurement

Double Insulation ( [O] ),

Measurement Category I

Operating Temperature : -5°C / +50°C,

-5°C,+70°C (for EVM15/35)

-
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c@us C €
i V= a..
EVM-3S-48
L B B
EVM-R3C
4 2 N\
PRODUCT SELECTION TABLE 3 . 8 5
2 g & =2 2
(30} () (0] IS > © =
s § 2 £ 2 8 g § % 3
g = & - 2 5 5 £ = 2
Kol x = = = 7}
Product Code g & Y £ £ 3 3 & & &
EVM-3-48 Voltmeter [ ) () o o 20
EVM-3-72 Voltmeter e o o ) 16
EVM-3-96 Voltmeter [ ) () () [ ) 12
EVM-3C-48 Voltmeter (with Output Contact) o ([ J ([ [ ® 20
EVM-3C-72 Voltmeter (with Output Contact) [ ) () [ ) ) [ ) 16
EVM-3C-96 Voltmeter (with Output Contact ) o (] [ J ([ [ J 12
EVM-3S-48 3-Phase Selectable Voltmeter o o 20
EVM-3S-72 3-Phase Selectable Voltmeter [ ] [ ] 16
EVM-3S-96 3-Phase Selectable Voltmeter o [ ] 12
EVM-R3 Voltmeter (Rail Mounted) () ) () ) 16
EVM-R3C Voltmeter with Output Contact (Rail Mounted) [ ) ) [} () [} 16
EVM-R3S 3-Phase Selectable Voltmeter (Rail Mounted) Y ) 16
EVM-15-96 Voltmeter (Class 0,5) (] ® ® 8
@VM-35-96 3-Phase Voltmeter (Class 0,5 ) [ ) [ J [ 12)

41
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Voltmeters

EVM / EVM-R Series

SPECIFICATIONS
EVM-3 ‘ EVM-3C ‘ EVM-3S EVM-35 EVM-R3 ‘ EVM-R3C | EVM-R3S
Dimensions 72x72mm PR18; Slim96 PR25, 48x96mm PR20 | 96x96mm PR19 DIN3 TYPE PK20
. 0,28kg/pcs (PR18), 0,30kg/pcs (PR25), 0,34kg/pcs

Weight 0,25kg/pcs (PR20) 0,25kg/pcs PK20
MEASUREMENT
Voltage
M R 10-300 VAC(L-N) 1-300 VAC(L-N) 10-300 VAC(L-N)

easurement Range 10-600 VAC 10-500 VAC(L-L) 2-500 VAC(L-L) 10-600 VAC 10-500 VAC(L-L)

Accuracy 1%+ 1digit 0,5%+1digit 1%+ 1digit

Burden(Input Load) <1VA
Operating Voltage 110 VAC/230 VAC+10% 24-250 VAC/DC 110VAC/230 VAC+10%
Power Consumption <4VA

45-65Hz

0-99,9s 0-99,9s
1NO,5A 1250VA 1NO,5A 1250VA

Operating Frequency

Delay Time (adjustable)
Output Contact

STANDARDS

Applied Security Standards EN 61010
Applied EMC Standards EN 61000
Applied Mechanical Endurance EN 60529

Standards
AMBIENT CONDITIONS
Operating Temperature
Overvoltage Category
CONNECTIONS

Mounting
Connection Terminals

-5/+70°C -5/+50°C

-5/+50°C

Front Panel Mounting Rail Mounting
Screw with socket DIN3 Screw

Three phases,

Connection Types 4 wires (star)

Single Phase, 2 wires ‘ Three Phases, 4 wires (star) Single Phase, 2 wires

Connection Diagram

Measurement Measurement Measurement
Input Input Input
VAC VAC t;
1~ 1 [~] 3
N
O O <M==
54 65 ©d
6 5 4 3
Voltmeter with
Voltmeter Contact Output 3-Phase
Voltmeter
1 2 1 2 3 4 >
IS © S 0§ =
[]1A l l []1A (lia
Output
L Contact L L
—o——N —(;—N ——N
. perating Operating
Vg?:g:tl(ﬁg]) Voltage (Un) Voltage (Un)

42
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Voltmeters

EVM / EVM-R Series

Connection Diagram

EVM-=3S\(72x72) EVM-3C1(48x96) sy EVM=35
L2 >
i~ > System
N *»—>
7 8 9 10
1.2 3 4 6|—(.—|5 4 3 2 1 \%Itage I\L/IZeasureLr;ent Ingut
[of Is[ [o] I6] (o] Io] [l Ie]Ie] I8l
Output ~ [] o
<|||< Contact -
= I:I‘_ I:I‘_I:I o aﬁ/leasurement . Operating EVM=15
L1 Input e Voltage
+——eN AT
L2
L >
IL\I3 mli__l N 5 System

T 0
Voltage Measurement Input

B EVME=3 CH(SIimi96) EVIM=34(SIimi96) EVM=3S:Slim-96s

Output
Contact

furd
8]

3 4 5 6 ST To] [o] To] [e
3 4 5 6 S| |9 8] &
o[ [6] [s] [® l,,l <|:|<|:| I:l< |:|f£
J’ ~ l |:|< Measurement I:I = L1 “_ - i iy
Measurement N Input ol L2e +—°N
Input he L ° L3e
—o—oN » N Ne— &

Dimensions’
I BN 91
"4 (000000000 82 || | |
_ " A I_ e A
= 29 QI 8 S 8 $
RN .
000000000 |_ ol < > : l_ 70 ol = >! 3
v > 96 [« — 9
| ilhandiiN| <« >
53 TYPE PR 19 (96x96) TYPE PR 25 (slim 96)
S BN
TYPE PK 20
82,5
|<—>|| 63
<>
DTN
g g
E -
Te— 1 '
96
TYPE PR 18 (72x72) TYPE PR 20 (48x96)

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Frequencymeter / Cos meter

EFC / ECR Series

4 )
ECR-3
Cos meter measures Cos of the energy received
from the network. It also indicates whether the operating
load is inductive or capacitive.
EFC-3
Frequency meter sensitively measures the frequency
of the operating voltage at industrial sites.
Cos.-METE » Double Insulation ( O )
* Measurement Category lll
¢ IP 40 (Front Panel)
EFC-3-72 L )
ECR-3-72
ce
- N
PRODUCT SELECTION TABLE x
o
Product Code 3
ECR-3-48 Cos meter (0 - 1,00 ind., cap.) 20
ECR-3-72 Cos meter (0 - 1,00 ind., cap.) 16
ECR-3-96 Cos meter (0 - 1,00 ind., cap.) 12
EFC-3-48 Frequencymeter (20-400 Hz.) 20
EFC-3-72 Frequencymeter (20-400 Hz.) 16
\EFC-3-96 Frequencymeter (20-400 Hz.) 12 )
SPECIFICATIONS
| Frequency meter Cos meter
EFC-3 ECR-3
ENCLOSURE
Dimensions 72X72mm(PR18), 96X96mm (PR19), 48X96mm (PR20)
Weight 0,3kg/pcs(PR18); 0,3kg/pcs (PR20), 0,3kg/pcs (PR19)
Display Red LED; Height 14,2mm
MEASUREMENT

Frequency / Cos
Measurement Range
Accuracy

Current Measurement
Current Transformer Ratio
SUPPLY

Operating Voltage
Operating Frequency
AMBIENT CONDITIONS
Operating Temperature
Over Voltage Category

20-400 Hz
1%:1 digit

45-65Hz

CONNECTIONS
Mounting

Connection Terminals
Connection Types

S

Connection Diagram (PR25- 96x96mm)

B EEC=3

0,00-1,00 (Inductive-Capacitive)

2%:11 digit
100mA-5,5A
I5A
230 VAC£10%
50/60Hz
-5/ +50°C

Front Panel Mounting
Terminal with screw

ingle Phase, 2 wires

B DimensionSh

12 3 4 56
1.2 34 [T1 [T1
[TT1[T] 84
Iy Un
Un
L1 « L
N LKt
Phase-Neutral Connection N

Phase-Neutral Connection

s ) ¢]
b= —_—
|le——|
e 5l T e——> %
96 72
TYPE PR 19 (96x96) TYPE PR 18 (72x72) TYPE PR 20 (48x96)

ECR-3-96, EFC-3-96 ECR-3-72, EFC-3-72 ECR-3-48, EFC-3-48

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Current Transducer

TA Series

4 )

Transducers convert the electrical signals reaching their inputs into

- analog signals, and mainly They are used in automation systems.
4 guounnen
TA-111 and TA-112 current transducers are input-supplied. No
additional supply voltage is applied.

Output signal is 0-20mA. The transformer used in the input circuit

of TA-111 and TA-112 current transducers provides galvanic isolation
between input and output signals.

\ . ' N\ Y

| cococcese O e

TA-112 :
- —p j”[:-»-bf——» > —»m

-
(=
Q
£
g
=2
N
©
[F)

=

©

2

-]
[}

<

L

' N\
PRODUCT SELECTION TABLE %
fis]
Product Code 8
TA-111 Input : 0-1A AC, Output : 0-20mA DC Current Transducer 16
\TA_‘] 12 Input : 0-5A AC, Output: 0-20mA DC Current Transducer 16/
SPECIFICATIONS
TA-111 TA-112
Dimensions DIN Il Type PK 20
Protection Class Double Insulation IP40 front panel
Weight 0,3 kg/pcs
Input current 0-1A 0-5A
Over Load Capacity 1,5xIn (continuous) 20xIn(1s)In=1A 1,5xIn (continuous) 20xIn(1s)In=5A
Power Consumption <3VA
Output Signal 0-20mA DC
Linear Output Range (0,05...1,1)xIn
Load 0-750 ohm
Transmission Error <0,5% (Full scale)
Response Time <300 ms
Frequency 50 Hz
AMBIENT CONDITIONS
Operating Temperature -5/+50°C
Humidity <75%
CONNECTIONS
Mounting Rail Mounting
Connection Terminals With Screw
Connection Diagram
P TA 1 TA A 2 B DimensionS
O 0 - =
0-1A TA-111 RL < 750 000000000
0-5A TA-112
e (12)
NG

62
35

90
45

] (9) oy I

000000000 |_
g >
48
TYPE PK 20

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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Voltage Transducer

TV Series

e Transducers convert the electrical signals into analog signals, and
_‘; i HfolE l mainly used in automation systems.

i TV-111 voltage transducers are input-supplied. No additional supply

voltage is applied. Output signal is 0-20mA.

The transformer used in the input circuit of TV-111 voltage transducers

provides galvanic isolation between input and output signals.

ce

—— n.E

‘ [ttt ied | 0 i ’ ) 3

i

o

—»mA

v
Y
.

TV-111

)
c
Q
S
g
=2
(2]
©
[«F)

=
®
2
=
%}
K
11}

/PRODUCT SELECTION TABLE 3 b
Product Code §
TV-111 Input : 0-220 VAC, Output : 0-20mA DC Voltage Transducer 16

\TV-113 Input : 0-110 VAC, Output : 0-20mA DC Voltage Transducer 16 )

SPECIFICATIONS

TV-111 TV-113

Dimensions DIN Il PK 20
Protection Class Double Insulation 1P40 front panel
Weight 0,25 kg/pcs

MEASUREMENT

Input voltage 0-220 VAC \

0-110 VAC

Over Load Capacity

1,2xUn (continuous) 2xUn(1s)Un=220V AC

Power Consumption <4VA
Output Signal 0-20mA
Linear Output Range (0,2...1,1)xUn
Load 0-750 Q
Transmission Error <0,5% (Full Scale)
Response Time <300 ms
Frequency 50 Hz
AMBIENT CONDITIONS

Operating Temperature -5/ +50°C
Ambient Humidity <75%
CONNECTIONS

Mounting Rail Mounting
Connection Terminals With Screw

Connection Diagram

B DimensionsSi

[ds

T
0-220VAC (TV-111)
0-110VAC (TV-113)

c
paJ

® @

TV-111
TV-113

U SR
RL < 750 000000000

8 gl
000000000
T =
>
53 |

48
>
TYPE PK 20

Connection diagrams are given as references. For the latest connection diagrams, please refer to the user manual or www.entes.com.tr.
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DC Ammeter

DCA Series

OF AMMETER

Shunts

Features;

© Current is measured via an externally connected shunt resistance.

® Wide supply voltage range, 85-265 VAC/DC (DCA-10), 10-56 VDC
(DCA-11)

© Communication with the MODBUS RTU protocol over the
RS-485 line

© With 2 Pieces of Programmable Alarm Relays, the range where
the current rating in system is required to run can be determined
and when the current goes out of this rating, it can be ensured to

give warning signal by Alarm1 (C1) and Alarm2 (C2) contact outputs.

(DCA-10C/10CS/11C/11CS)
e Saves maximum and minimum values,
® Easy access to the settings with the backlit LCD display
© Measurement period adjustable between 1 to 600 seconds.

Print Date: 02.2016

" PRODUCT SELECTION TABLE $ 3 g £ 3 5 8 A
: : . ®g S 3 & o g 2
Product Code 3 &£ £ 8§ £ 2 £ g8 §&§ 2 s @8
DCA-10 [ J ([ J [ J ([ J ([ J [ J o 20
DCA-10A [ ] [ [ J [ ) (] @) [ J [ 20
DCA-10C [ J ([ J [ J ([ J ([ J o [ J o 20
DCA-10S [ J [ [ J [ ([ J [ [ J ® 20
DCA-10CS ([ J ] [ J ([ J ([ J o [ J [ J o 20
DCA-11 [ (] [ (] (] [ ® 20
DCA-11A ([ () o () [ (@) () o 20
DCA-11C ° [ (] [ [ ® e o 20
DCA-11S o ([ J o ([ J ([ J o [ J [ ) 20
DCA-11CS [ J ([ [ J ([ [ [ J [ [ ] [ 20
SA60-30 30A, 60mV Shunt 1
SA60-40 40A, 60mV Shunt 1
SA60-50 50A, 60mV Shunt ]
SA60-60 60A, 60mV Shunt 1
SA60-100 100A, 60mV Shunt 1
SA60-150 150A, 60mV Shunt 1
SAB60-250 250A, 60mV Shunt 1
SAB60-500 500A, 60mV Shunt 1
K SA60-1000 1000A, 60mV Shunt ; )
47
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DC Ammeter

DCA Series

SPECIFICATIONS

DCA-11A | DCA-11S A DCA-11C | DCA-11CS

DCA-10 DCA-10A | DCA-10S | DCA-10C | DCA-10CS = DCA-11

ENCLOSURE

Dimensions

PR 20, 48x96 mm

Protection Class IP 40
Weight 0,240 kg/pcs.
2.5"LCD

MEASUREMENTS

Measurement Input Impedance 1KQ
Accuracy %0.5 + 1 Digit [(%10 - %100) x full scale]
Burden (Input Load) <1VA

)
c
(]
S
e
=
g Measurement Period 1-600 s
[} Current
= Measurement Range + 10000 A
© Shunt Current 1A - 10000A (10kA)
g Shunt Voltage 50mV - 150mV
o
9 Operating Voltage 85 - 265 VAC/DC 10 - 56 VDC
w Power Consumption <4 VA
o Operating Frequenc: 50-60 Hz ‘ -
o
Applied Security Standards EN 61010-1
Applied EMC Standards EN 61000-4
Applied Mechanical
Er[:gurance Standards EN 60529
Device Protection Class Double Insulated - Class Il
Terminal Protection Class IP 00

AMBIENT CONDITIONS
Operating Temperature
Overvoltage Category
CONNECTIONS

-20/+70°C
11

Mounting Panel mounting (PR 20)

Mounting Class 1]

Connection Terminals PR 20 Sockets with screws

Connection Types Single Phase, 2 Wires

Cable Cross-section (For Terminals) 2,5 mm’

Communication Interface /| Modbus RTU Modbus RTU Modbus RTU Modbus RTU

Protocol - (RS-485) - (RS-485) - (RS-485) - (RS-485)
programmable programmable programmable programmable

Parity - None, Odd, Even None, Odd, Even - None, Odd, Even - None, Odd, Even

Address - 1-247 1-247 - 1-247 - 1-247

Transfer Speed = 2400-38400 bps 2400-38400 bps - 2400-38400 bps - 2400-38400 bps

Connection Diagram

!

54mm

T - |
NN
(3T21314) [&18[7T (8lalioltir £ £

By v ST e yY_ ¥ D
HE[_133] 141715 [16
+ Jiin =] - el R B < > 50mm‘ 63mm N

T QA s 96mm <+ >
& TYPE PR 20 (48x96)

.Aﬁ“ pd WL

48
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DC Voltmeter

DCV Series

The device has been designed to measure the voltage of a DC

system.

« Wide supply range, 85-265 VAC/DC(DCV-10),10-56 DC (DCV-11)

o Communication with MODBUS RTU protocol over RS485 line

® With 2 Pieces of Programmable Alarm Relays, the range where
the voltage rating in system is required to run can be determined
and when the voltage goes out of this rating, it can be ensured to
give warning signal by Alarm1 (C1) and Alarm2 (C2) contact outputs.
(DCA-10C/10CS/11C/11CS)

© Saves maximum and minimum values

© Easy access to settings and best view under any lighting condition
with the help of backlit LCD screen

@ Adjustable measurement period between 1 and 600 seconds

‘-
=
(V]
£
g
=]
(2]}
(1]
(Y]

=
©
2
=
[¥]
Q0
11}

'PRODUCT SELECTION TABLE 2 F 3 5 g )
3 E 5 =2 8§ 8 § & 8 2
58 £ 8 ¢ =2 % 3 8 5 = g &8
Product Code s £ s & g3 S £ g8 & s 3 8
DCV-10 e o ° ° ° ° e
DCV-10A ([ ] [ ] ([ ] ® ® @) ([ ] [ ] 20
DCV-10S L L L L e o o ® 2
DCV-10C ([ ] ([ ] ([ ] ® ® ([ ] ([ ] [ ] 20
DCV-10CS e o ° ° e o e o e 2
DCV-11 e o ° ° ° e o 20
DCV-11A e o ° ° ° o e o 20
DCV-11S e o ° ° o o e o 20
DCV-11C e o ° ° ° e o o 20

\DCV-11CS e o L d e o e o o 20 )
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DC Voltmeter

DCV Series

SPECIFICATIONS
DCV-10 DCV-10A | DCV-10S DCV-10C DCV-10CS =~ DCV-11  DCV-11A  DCV-11S  DCV-11C  DCV-11CS

ENCLOSURE
Dimensions PR 20 48x96 mm
Protection Class IP 40
Weight 0,240 kg
Display 2.5"LCD
E MEASUREMENTS
g Measurement Input Resistor <2MQ
e Accuracy %0.5 + 1 Dijit [(%10 - %100) x full scale]
= Burden (Input Load) <1VA
g Measurement Period 1-600s
[} Voltage
E Measurement Range +/- 200V
3 Supply
'E Operating Voltage 85 - 265 VAC/DC 10-56 VDC
[8) Power Consumption <4 VA
I.Ilj Operating Frequency 50-60 Hz -
STANDARDS
] Applied Security Standards EN 61010-1
o Applied EMC Standards EN 60255
Applied Mechanical
EESU(::nc: gt:ndcaards EN 60529
Device Protection Class Double Insulated - Class Il
Terminal Protection Class IP 00
AMBIENT CONDITIONS
Operating Temperature -20/70°C
Overvoltage Category 1]
CONNECTIONS
Mounting Panel mounting (PR 20)
Monting Class 1]
Connection Terminals PR 20 Screw with socket
Connection Types Single Phase, 2 Wires
Cable Cross-section (For Terminals) 2,5 mm?
. Modbus RTU Modbus RTU Modbus RTU Modbus RTU
Sommunication Interface / - (RS-485) - (RS-485) - (RS-485) - (RS-485)
programmable programmable programmable programmable
Parity - None, Odd, Even None, Odd, Even - None, Odd, Even - None, Odd, Even
Address - 1-247 1-247 - 1-247 - 1-247
Transfer Speed - 2400-38400 bps 2400-38400 bps - 2400-38400 bps - 2400-38400 bps

Connection Diagram

Dimensions

‘ 54mm ‘
<+“—>

1
-
.]L/
o
g

48mm

43mm

E
|
E;

R5-485 50mm
Seeesgy < » ‘ 63mm
96mm
12 13| 1416 [ 18
+| Vin= | = e e | e
. S TYPE PR 20 (48x96)
G
s

2007 DE
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Power Factor Correction

ENTES Power Factor Correction products are designed to prevent consumption of reactive
energy (kVArh) over the values specified in regulations. Therefore, the users avoid paying
reactive costs, and over all energy costs are reduced by decreasing losses in transmission/
distribution lines.

Power Factor Controllers Capacitor Duty Contactors
® RGB3-e Series ® ENT.KT Series

© RG3C Series Thyristor Switches

® RG-B Series ® SC Series

® RG-T Series

® SPD Impulse Voltage Protection Device

Current Transformers
® ENT Series

® ENS.AYS Series
® ENS.AYC Series
® ENS.3PH Series
°
°
°

LV. Capacitors
ENT.CF Series
® ENT.CM Series
® ENT.C10 Series
°
)

ENT.CXD Series

ENT.C100 Series ENS.3PM Series “Plugemeter  d@ions

ENS.3PMD Series 7|Ug meter @eweroouct
Shunt Reactors CT Series

® ENT.ERS Series Discharge Units
® ENT.SRS Series NEW PRODUCT © DU-3

Detuned Filter Reactors
® ENT.ERH Series
® ENT.ERH-C Series dieweropuct

51

Print Date: 02.2016




Power Factor Controllers

RG / RG3 Series

The compensation of the systems, where RG-T and RG-B/BS series reactive power control relays
and stable loads are present, is done by measuring the current info through single phase.

And, RG3 series devices ensure compensation of the systems with unstable loads by measuring
voltage and current values of each 3 phases separately.

RG3-15CL/CLS relays provides exact solutions for compensation of inductive and capacitive
loads by performing both condenser and shunt reactor controls.

RG3-12¢ is a 12-phase Reactive Power Control Relay which is user-friendly with its plug & play
feature and environment-friendly with its low energy consumption.

Properties of Entes RG Series Reactive Power Control Relay
o Automatic measuring of each phase of condenser power
® Activating and deactivating required number of phases jointly
® Connecting single-phase and 3-phase condensers jointly to the system (RG3-12e/C/CS-RG3 15C/CS/CL/CLS)
© Adjustable pull, release and discharge time
© Adjustable Cos value
e . @ Adjustable number of phases

""" L © 10 different programs for phase sequencing
- © Equalization of power values with the electric meter (RG3-12/C/CS-RG3-15C/CS/CL/CLS)

© Option to set on/off in case of blackouts (RG3-12/C/CS-RG3-15C/CS/CL/CLS)

- : ® % power rate alarm adjustable between 1-240 hours
L R

(RG3-12C, RG3-12CS, RG3-15C, RG3-15CS, RG3-15CL, RG3-15CLS)

L © 1-19. Current and Voltage Harmonic Values

- (RG3-12C, RG3-12CS, RG3-15C, RG3-15CS, RG3-15CL, RG3-15CLS, RG-8BS-96)
© Total active reactive and apparent power measurement
RG3-12e (RG3-12C, RG3-12CS, RG3-15C, RG3-15CS, RG3-15CL, RG3-15CLS)
® Active and Reactive energy management
(RG3-12C, RG3-12CS, RG3-15C, RG3-15CS, RG3-15CL, RG3-15CLS) (g3
c
o)
2 25 ¢ v 5 5 )
s PRODUCT SELECTION o & = & 5 8% 2 28 g 5 _ =
o g o S B od c 8 & 3 ~
i | TABLE 5 £ 5 5 & g2 % 822s B EE RS
[ = & § % o8 O O g2 ° @ qt) % - 5 5 g = 8 ﬁ x
o E £2 & cE GE o o B § o 3 S 5§ 5 S8 F_ L w_ ©
5 £ 28 g 88 85 8 & <2 o3 o S5 s & = g FEs § £3 2
® S & £2 £2 £ £ Ty 23 O S& 5 e @ § FE E SE o
"l | Product Code & be 6 TESEY 5 9% 85 £ 2 3 2 & g 258 8 a8 &
=
g RG-6T 6Steps  144x144 ° ° 4
& ‘ RG-8T 8Steps  144x144 ° ° 4
= RG-12T 12 Steps  144x144 ® o 4
‘ RG-8B-96 8 Steps 96x96 e o ® ® e o o [ 8
RG-8BS-96 8 Steps 96x96 e O [ ] e 6 o o o o o 8
‘ RG-12B 12Steps  144x144 e o ° ° e o o 4
RG-12BS 12 Steps 144x144 o [ ] [ ) o ® 6 o ©o 4
| RG3-12¢  @EW»  12Steps  144x14 ® e o o ° ° o 4
RG3-12C 12 Steps  144x144 () e o o o e 6 o o o o ® O 4
‘ RG3-12CS 12 Steps ~ 144x144 (] e 6 o o e © o o o o o ® O 4
RG3-15C 15Steps  144x144 ® e 6 o o e 6 o o o o [ ] 4
‘ RG3-15CS 15Steps  144x144 ) ® 6 6 ¢ o o o o o o o () 4
RG3-15CL 15 Steps 144x144 @ o e o o [ J e 6 o o o o ([ J 4
kRG:M 5CLS 15Steps ~ 144x144 @ @ e 6 6 ¢ © o o o o o o ) 4)
*RG3-15CL/CLS can be ordered as 14C+1L or 12C+3L. () Optional

Performing power factor correction with three-phase capacitors while the loads are balanced and with single-phase capacitors at phases where

unbalance loads occur, RG3 series offers a unique solution for balanced and unbalanced loads.

2-3-4 567-89  10-11-12
L1 L2 L3
L1 L2 L3 4-5-6-7 8 9-10-11-12
o
g Lo
. ‘::: Phase.............. L1-L2-L3 L1 L2 L3
;‘L + Programmable Steps (RG3-C/ CS/CL/CLS)
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Power Factor Controllers

RG / RG3 Series
MEASURED PARAMETERS
Phase - Neutral Voltages (V| N) Phase Current (1) Active Power (P) Apparent Power (S)
Cos Reactive Power (Q)

R (G TS T 05

+

Individual Voltage Total Harmonic Distortion

Harmonics - up to 19th for Voltage (THD V)

Individual Current Total Harmonic Distortion

Harmonics- up to 19th for Current (THD I)
e~ C 1 = O ]

+

3-Phase Currents (1) Total Active power ( P) Total Apparent Power ( S) Total Reactive Power ( Q)

Active Energy - Import (kWh)Active Energy - Export (kWh) Cgﬁ:gt}llvg(\F/{:;cg\;e IE?}Z‘;S;?K/%?IK;B

c
2
£}

[3]

e

S

(o]
(&)

1

[}
-t

Q

(]
L

]

3

o
o

Transformer
I | I
I I I
i I i
Power ﬂ ﬂ ﬂ
Factor
Controller Factories in the surrounding area

(Voltage Harmonics - THDV)

ik | s

|

i B il
e i
B Vi
> o SRR i i
) Lot e
Harmonic Filters | Shunt Reactors
Harmonic Loads _ Capacitive Loads | . -
such as UPS, (Fixture with electronic Loads : & ]
rectifier, ballast, etc.) i
motor drives,etc. i c it
(Current Harmonics - THDI) T CLE G
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Power Factor Controllers

RG / RG3 Series
—
—
Ethernet = e Gnrbu_s
RG3-15CLS ———"  Remote Monitoring
Point
Internet/ on
: Intranet/VPN
GSM Network
RS-485
= I 4
" RG-12BS EMG-12 = = l =z
= = RS-485
//// GEM-10  ®e
L
[ ] S ———
" g—— :
' . chtbus "
RG-8BS - Local Monitoring
Point
RG3-12CS RG3-15CLS
Remote Monitoring for PFC Systems
SPECIFICATIONS
RG-T RG-B RG-BS RG3-C/CL RG3-CS/CLS
Dimensions 144x144mm PR16; 96x96mm PR19 (RG-8B/BS)
Protection Class IP40 front panel, IP54 optional
Weight 0,9kg/pcs (PR16); 0,6kg/pcs (PR19) (RG-8B/BS)
MEASUREMENTS / FUNCTION
Accuracy 1%=x1digit(V,l,cos );2%+1digit (W,VAr,VA,harmonics)
Over Voltage Setting 240-275 VAC | 0-500 VAC 0-300 VAC
Current Range 50mA-5,5A
: 50mA-10kA

Measurement Range with . .
" S— T?T{%’B“&SE?&'O 50mA-10kA Transformer Ratio:1-2000
Burden (Input Load) <2VA Current, < 3VA Voltage
Cos Setting 0,8<cos <1 inductive 0,8<cos <1 inductive/capacitive
C/k Setting 0,02-1,00

Time Delay Between Steps
Discharge Time Setting
Programmable THD-V Alarm
Programmable Discharge Time
Programmable Over Voltage Alarm
Automatic Step Calculation
Energy Measurement

Adjustable Energy Ratio Alarm
Displaying Parameters for Each Phase
Alarm Contact Output

2-1800 s for switch on / off separately 1-1800 s for switch on / off separately

2-1800s 1-1800s

l

SUPPLY

Operating Voltage

Operating Frequency

Power Consumption
INPUT/OUTPUT STRUCTURE
Step Number
Output Contact
AMBIENT CONDITIONS
Operating Temperature
Ambient Humidity
CONNECTIONS
Mounting
Connection Types

230 VAC + 10%
50/60 Hz
<10 VA

6,8,12
3A,750VA cos =1

5A,1250VA cos =1

Front Panel Mounting / Socket with Screw Terminal
Single Phase, Neutral, 1 Current Transformer 3 Phase, Neutral, 3 Current Transformer 4 Wires
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Power Factor Controllers

RG / RG3 Series

Connection Diagrams

RG-T (144x144) (Phasei-INeutral) s RG-F (96x96) (Rhasei-INeutral) s

[15] |16|1I7|1|8|1|9|2|0|21| |22|23|2‘I4|2|5|2|6|2|7|28| [7]8] 9]10[11] 12[13]14]
I I T
C1 C6 c7 Cc12 C1 Alarm c6
N7 N7 57 N7 51 Rely  ©i7
Y Y N M N
gl:l [ = = A Ld==H g[]l}"' ,,,,,, == <|:||2 &8 AILY]
©
N N
13 L3
L2 L2
L1 L1 K‘ .L
2 AH Alarm Relay = ) AH
c
1]2[3]4 4]5]86 [1]2]3] 2
3]
o
(&]
S
S
3]
e
RG:TF (Phase-IPhase)sin RG:T (96x96) (Phase'- Phase)ss o
5
o
[15] T16[17[18]19]20[21] [22]23]24]2526]27 28] [7]8] ?|1|0| 1|1| 1|2l13|1|4|
T T 11 [
c1 C6 c7 C12 C1 Alarm c6 @
il N1 7 S 517 Rely K7
/Y/ / /Y/ ) <C s 8,8 > ,Y, / < E 'Y’ / 7{'
| g ey v | s A— P
N
L3 N
L2 L3
L1 L2
L1 K L
ZAH Alarm Relay —
K | ZAH
1[2]3]4
3A 4]5]6 [1]2]3]

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr

55

Print Date: 02.2016



Power Factor Controllers

RG / RG3 Series

Connection Diagrams

RGBHSCLSH el RGB=BSH(96X96)

N
[15] [16[17[18]19]20]21]  [22]23]24]25]26]27]28]  [29]30]31]32] £ - -
c1 cs e 1 TR A B GND t? L L
-------------- RS-485
! ML LE i i
s g el s U P S
= py jm ‘°[[| L LJ
s 1 [y [y
c c8
I L1111
T |21|22|23|24|25|26|Z7|28|29|30|31|32|33|
N ] ] (T
7 S L A
tf » N sz._.- :_z RS-485% Gﬁ’,}?ﬁ“"
Bl 2a]] 2a]] 2A[] el
GN R 110-250 V AC
ki h k2 I2 ks Is :é Q e Measuring Current
I Y I £ > |/—| g_é extegr&glp;l)}?wer Vlor}%:gte Mel?‘f)lljjl‘ting
CI2IET  SlIhEE $36T8 §Ebd W ’
= Ll [2] [l 1«]  [s] [e]
o
© ]|
g L k+o e 1
8 P RGBH126S N e lleT
1
]
% * Current value of 3-Fuses, which are connected to protect the capacitors,
L |15| |16|17|18|19|20|21| |22|23|24|25|26|27|28| |29|30|31|32| is chosen according to the nominal current value of capacitors.
qh’ (IZ}1 U Cc6 (;7 b I_042 TR A B fsND
: BOlgLE [F
or - [}
c RIS N
* % % E 91
B2 B - e |
_ T
N

—
W
=
[l
*
*

96
64

TEMP.

L1 K  keolille !>

|
po—1 2A[|] 2A[|] 2A[|]

x v [

J Type
FelCu-Ni

Alarm Relay Gﬁﬂ;ﬁtor
ki 11 k2 2 ks I3 110;250\1;\0 TYPE PR 19
[ale[a[&]  [s]el7[sfefto]  [n]12] [rs]ta]

_||.0Im mmm om )IZI

** Optional

143
99

Im M m

D T e
| 121

> >
1384 57

143

TYPE PR 16

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Low Voltage Power Capacitors

ENT.C Series Capacitors

©® Smooth operation under heavy conditions

® Safe operation with over pressure tear-off fuse
® Self-healing ability

© Durable enclosure and compact design

® Operating life of 110.000 hours (130.000 hours in C100 series)

J

ce @

Reactive Power Without Capacitor With Capacitor
g c
2 :
& Reactive Power without Active Power 100 kW 100 kW ‘g
o = Shunt Reactor . (5]
Z Reactive Power 50 kVAr 17 kVAr g
B Apparent Power 111,8 kVA 101,4 kVA 5
= 30 KVA .
r \Power Factor Ratio 0,894 0,986 ) 5
Reactive Power with brd
. Shunt Reactor g
= f 10KVAr L.
5] Active Power E
z 100 kW 3
o (o]
2 o
.‘g
% @
(&)
4 )
ENTES ENT.C series power capacitors are designed for heavy and poor conditions that shorten operating life during
operation. The over pressure tear-off fuse prevents capacitors from exploding when their operational life ends or
extreme electrical thermal strains occur.
ENT.C series capacitors are produced using metalized polypropylene film with self-healing ability.
ENT.C.100 series capacitors have superior durability with their ability to operate under heavy duty conditions and of
130.000 hours.
Deforming effects occur during the switching of capacitors. The inrush current of the capacitor reduces the operating
life of both the switching capacitor and the other capacitors already connected. In order to avoid these negative
effects capacitors should be used with capacitor duty contactors.
- J
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Low Voltage Power Capacitors

ENT.CF / CM Series (Single Phase)

ENT.C100 ENT.C100
Models ENT.C10 ENT.CXD (cylindrical profile) (triangle profile 50kVAr)
Operating Frequency 50/60Hz 50/60Hz 50/60Hz 50/60Hz 50/60Hz 50/60Hz
Capacitance Tolerance -5%+10% -5%+10% -5%+10% -5%+10% 5% 5%
Dielectric Loss 0,3 W/kVAr 0,2 W/kVAr 0,3 W/kVAr 0,2 W/kVAr 0,4 W/kVAr 0,4 W/kVAr
Altitude 2000 m 2000 m 2000 m 2000 m 2000 m 2000 m
Test Voltage (Terminal-Terminal) | 2,15xUn,AC2s | 215xUn,AC2s | 2,15xUn,AC2s | 2,15xUn,AC2s 2,15xUn,AC2s 2,15xUn,AC 2 sn.
Test Voltage (Terminal-Case) 3kV,AC10s 3kV,AC10s 3kV,AC10s 3kV,AC10s 46kV,AC2s 6 kV, AC 2 sn.
Operating Temperature -25+55°C -25+55°C -25+55°C -25+55°C -25+55°C -25+55°C
Max. Overvoltage 1,1xUn 1,1xUn 1,1xUn 1,1xUn 1,1xUn 1,1xUn
Max. Overload In 2xIn 4xIn 2xIn 4xIn 1,5xIn 1,5xIn
Max. Inrush Current 100 In 200 In 100 In 200 In 300 In 300 In
Protection Class IP00 IP00 IP30 IP20 E:gﬂ:z ;‘21 :Egg IP00
Discharge Resistance External External Internal, 75V after 3min. External External, 50V after 60sec
Applied Standards IEC 60831-1/2 IEC 60831-1/2 IEC 60831-1/2 IEC 60831-1/2 IEC 60831-1/2 IEC 60831-1/2

CM - CF Series
[
-5-3 ENT.CF-230-0,26 © 0,26 0,8 15 1,2  40x72 195x390x250 -40°+70° 100 90
§ ENT.CF-400-1,67 L 0,55 1,67 332 42  50x122 195x390x200 -25%55° 25 25
o ENT.CF-400-2,5 ® 0,83 25 50 6,25 55x132 195x390x255 -25%55° 25 25
o ENT.CF-400-4,17 © 1,38 417 83 104  60x137 195x390x255 -25%55° 25 25
1
S ENT.CM-400-8,33 o 2,76 2,76 165,8 20,8  65x165 195x390x255 -25%55° 18 16
o ENT.CF-230-5 ) 5 300 20,7 75x180 190x285x265 -40%70° 6 16
lt ENT.CF-230-10 ° 10 600 43  85x280 190x285x375 -40%70° 6 6
(]
3
()
o
@ Dimensions

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

¥ g

LR

|
|
: _____J' ::_'I'_ s ;_:i
| i% | ! ! :
! A !
o @ | T

* To enablethe over pressure tear-off fuse operate properly, it is necessary to leave a gap of at least 30 mm above the product and to use flexible wires for

connection.
Screws and Screwing . Screws and Screwing
Mounting Studs Torque Mf:.:m; asrt‘:ds S;;ﬁ:l.llrelg Mounting Studs Torque
M5 3 Nm M 10 6 Nm
M 12 11 Nm ’ M 12 11 Nm M 12 10 Nm
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Low Voltage Power Capacitors

ENT.C10 / CXD Series (Three Phase)

ENT.C10-400-1 ® 1 3x6,6 1,4 55x165 195x390x255 -25°C+55°C 21 9
ENT.C10-400-1,5 ® 1,5 3x9,9 22 55x165 195x390x255 -25°C+55°C 21 9
ENT.C10-400-2,5 ® 2,5 3x16,6 3,6 55x165 195x390x255 -25°C+55°C 21 9
ENT.C10-450-1 ® 1 3x5,2 1,3 55x165 195x390x255 -25°C+55°C 21 9
ENT.C10-450-1,5 ® 1,5 3x7,9 1,9 55x165 195x390x255 -25°C+55°C 21 9
ENT.C10-450-2,5 ® 2,5 3x13,1 3,2 55x165 195x390x255 -25°C+55°C 21 9

ENT.CXD-400-5 ® 5 3x33 7,2 75x165 195x390xx255 -25°C+55°C 6 54
ENT.CXD-400-7,5 ® 8 3x49 10,8 75x255 185x290x270 -25°C+55°C 6 7.9
ENT.CXD-400-10 ® 10 3x66 14,4 75x255 185x290x270 -25°C+55°C 6 7,9
ENT.CXD-400-12,5 () 13 3x83 18 85x255 185x290x270 -25°C+55°C 6 9,6
ENT.CXD-400-15 ) 15 3x100 21,7 90x255 185x290x270 -25°C+55°C 6 10,8
ENT.CXD-400-20 ) 20 3x133 28,9 100x255 225x340x225 -25°C+55°C 6 13,2
ENT.CXD-400-25 ® 25 3x166 36,1 116x255 330x340x225 -25°C+55°C 4 11,9
ENT.CXD-400-30 ® 30 3x199 43,3 116x290 330x340x225 -25°C+55°C 4 13,4
ENT.CXD-450-5 ) 5 3x26 6,4 75x165 195x390x255 -25°C+55°C 12 54
ENT.CXD-450-7,5 (] 7,5 3x39 9,6 75x255 185x290x270 -25°C+55°C 6 7.9
ENT.CXD-450-10 () 10 3x52 12,8 75x255 185x290x270 -25°C+55°C 6 7,9
ENT.CXD-450-12,5 () 12,5 3x66 16 85x255 185x290x270 -25°C+55°C 6 9,6 S
ENT.CXD-450-15 ® 15 3x79 19,2 90x255 185x290x270 -25°C+55°C 6 10,8 :.3
ENT.CXD-450-20 L 20 3x104 25,7 100x255 225x340x270 -25°C+55°C 6 13,2 o
ENT.CXD-450-25 ) 25 3x131 32,1 116x255 330x340x225 -25°C+55°C 4 11,9 b
ENT.CXD-450-30 J 30 3x157 38,5 116x290 330x340x225 -25°C+55°C 4 13,4 (&)
ENT.CXD-550-2,5 d 23 3x8,5 2,6 65x165 195x390x255 -25°C+55°C 14 5,4 °
ENT.CXD-550-5 ® 4,6 3x17 5,2 75x165 195x390x255 -25°C+55°C 12 54 ©
ENT.CXD-550-7,5 ® 6,8 3x25 7,9 T5x255 185x290x270 -25°C+55°C 6 7.9 pe
ENT.CXD-525-10 L 10 3x38 12,1 85x255 185x290x270 -25°C+55°C 6 7.9 oy
ENT.CXD-525-12,5 ® 12,5 3x48 15 85x255 185x290x270 -25°C+55°C 6 9,6 %
ENT.CXD-525-15 ® 15 3x58 18,2 100x255 225x340x270 -25°C+55°C 6 10,8 o
ENT.CXD-525-20 ® 20 3x77 24,2 116x255 330x340x225 -25°C+55°C 6 13,2
ENT.CXD-525-25 ® 25 3x96 30,2 116x255 330x340x225 -25°C+55°C 4 1,9 @
ENT.CXD-525-30 (] 30 3x115 36,3 116x290 330x340x225 -25°C+55°C 4 13,4

o oy
" S, 7T e
= Pl TTREL
J i |_ BEE ¥ t-'..l. A
= [R} 11
aE RE JL:%i 1 i,
I {njm i | [ _'.'E
I \ E | T '!
— 4 { h
| |
| —
S | . .
| Dimension when overpressure
protection device is activated
Dimension when overpressure |
'* protection device is activated | o
= p
s
0 iE a

* In order for the overpressure protection device to operate efficiently, a minimum height of 30 mm must be left above the element and flexible leads must be

used for connection.
Screws and Screwing Screws and Screwing
Mounting Studs Torque Mounting Studs Torque
M5 3 Nm Screws 1,5Nm
M 12 11 Nm M 12 11 Nm
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Low Voltage Power Capacitors

ENT.C100 Series (Three Phase)

C100 Series

ENT.C100-400-2,5 ® 2,5 400-440 VAC 3x16,6 3,6 64x190 195x390x255 -25°C+55°C 9 7.1 1
ENT.C100-400-4 ® 4 400-440 VAC 3x25 58 64x190 195x390x255 -25°C+55°C 9 71 1
ENT.C100-400-5 ® 5 400-440 VAC 3x33,2 7,2 64x190 195x390x255 -25°C+55°C 9 7.1 1
ENT.C100-400-7,5 Y 7,5 400-440 VAC 3x45 10,8 64x190 195x390x255 -25°C+55°C 9 71 1
ENT.C100-400-10 () 10 400-440-525-690 VAC 3x54,8 14,4 64x265 195x390x255 -25°C+55°C 9 9,4 1
ENT.C100-400-12,5 ® 12,5 400-415-440 VAC ~ 3x82,9 18 64x265 195x390x255 -25°C+55°C 9 9.4 1
ENT.C100-440-20 ) 20 400-440 VAC 3x132,6 28,8 84x265 195x390x255 -25°C+55°C 4 7,6 2
ENT.C100-440-25 ) 25 400-415-440-460 VAC 3x165,8 36,1 85x265 195x390x255 -25°C+55°C 4 7 2
ENT.C100-440-30 [ ] 30 400-415-440-460 VAC 3x198,9 43,3 116x190 195x390x255 -25°C+55°C 4 9 2
ENT.C100-440-50 ® 50 400-415-440-460 VAC 3x331,6 72,2 172x210 195x390x255 -25°C+55°C 1 5 5

Dimensions

4 ! nI_Jrj'!ﬂ
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Shunt Reactors (Inductive Load Reactors)

ENT.ERS Series

/ Shunt reactors are designed to compensate the capacitive power used by Iong\
underground power lines, UPS, 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

K CE mark and compatibility with EN 61558 2-20 /

Reactive Power

Capacitive Power

g c

n? Reactive Power without ‘g

Without With 0 = Shunt Reactor 8

Shunt Reactor Shunt Reactor E 5

S ' (&]

Active Power 100 kW 100 kW SOKVA =
Reactive Power 40 kVAr 10 kVAr : Eﬁﬁﬁi‘@ :gtvg?rwith -.g
Apparent Power 107,7 kVA 100,5 kVA 10 kVAr u;
Power Factor Ratio 0,928 0,995 100 KW Actve Pover o
U , ) %
o

Single Phase Shunt Reactors
Irms Operating

oltage )
ENT.ERS1 230/0,1 0,1 1661 0,44 230V 50Hz 1 1,3
ENT.ERS1 230/0,25 0,25 672 1,1 230V 50Hz 1 2
ENT.ERS1 230/0,5 0,5 338 2,17 230V 50Hz 2 3,5
ENT.ERS1 230/1 1 168 435 230V 50Hz 3 8
ENT.ERS1 230/1,5 1,5 103 6,82 230V 50Hz 4 10
ENT.ERS1 230/2,5 2,5 67 10,9 230V 50Hz 6 20
ENT.ERS1 230/0,3-0,4-0,5 (SELECTIVE) 0,5 380 2,17 230V 50Hz 1 4,25
12 >
©] ©] TIETY !
v 2 96 102 99 84 87 89
e 3 150 113 141 122 89 90
L 4 150 129 141 122 104 105
5 150 153 141 122 128 130
O] O] 6 192 166 299 130 148 150
«—D—>
< A —>
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Shunt Reactors (Inductive Load Reactors)

ENT.ERS Series

Three Phase Shunt Reactors

L L

ENT.ERS3 400/0,25 025 2000 0,36 400V 50Hz 1 2
ENT.ERS3 400/0,5 0,5 1000 0,73 400V 50Hz 1 3,7
ENT.ERS3 400/1 1 505 1,45 400V 50Hz 1 5
ENT.ERS3 400/1,5 1,5 336 22 400V 50Hz 2 9,5
ENT.ERS3 400/2 2 252 2,9 400V 50Hz 3 9,5
ENT.ERS3 400/2,5 2,5 203 36 400V 50Hz 3 10
ENT.ERS3 400/3 3 168 435 400V 50Hz 4 15
ENT.ERS3 400/5 5 100 7,2 400V 50Hz 4 20
ENT.ERS3 400/7,5 7,5 68 10,9 400V 50Hz 5 26
ENT.ERS3 400/10 10 51 145 400V 50Hz 6 33,5
ENT.ERS3 400/15 15 34 21,74 400V 50Hz 6 54
ENT.ERS3 400/20 20 26 29 400V 50Hz 7 110
ENT.ERS3 400/25 25 20 36,3 400V 50Hz 7 115
ENT.ERS3 400/40 40 13 58 400V 50Hz 8 140
é NUVW1 2 —\ Size A B C D E G H
0 5 ) 1LLLLF 1 180 102 150 132 &2 220 202
S — = — 2 180 120 150 132 100 220 220
i 3 240 102 200 175 76 270 202
2 £ e cle 4 240 126 200 175 100 270 226
® YR
w N 5 300 140 250 225 104 320 240
§ . . . 6 360 163 300 265 118 370 263
S o o \ 7 420 247 350 315 187 420 347
Fi D 8 480 250 400 360 190 470 350
g |
«—H—>

(Contactor is selected
according to reactor current)
=3

i - A

2
1
1
1
1
[N
pil s
"
(Il

= |(Contactor is selected
according to reactor
current)

Termik

LR
c
<
=

Inductive Load

r 1
1
! i
0 1
1
! i
0 1
Reactor (3 Phase : L 1
B | :
1
! i
0 1
1

Thermical i

_________ ,_____,:_____

Inductive Load

Reactor H H
Nem e [ YR —— @--mmmem
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Shunt Reactors (Inductive Load Reactors)

ENT.SRS Series ¢ NEW

Single Phase Shunt Reactors
%
ENT.SRS1 230/0,1 01 1660 0,43 230V 50Hz 1 1,4
ENT.SRS1230/0,25 0,25 670 1,09  230V50Hz 2 2,1
ENT.SRS1 230/0,5 05 338 217  230V50Hz 3 3,3
ENT.SRS1 230/1 1 168 435  230V50Hz 4 6,6
ENT.SRS1 230/1,5 1,5 105 6,52  230V50Hz 5 9,1
ENT.SRS1 230/2,5 2,5 67,5 10,87 230V50Hz 6 15,3
ENT.SRS1 230/0, 0,3/ 553/  1,3/1,74/ 230V 50Hz 7 43
3-0,4-0,5 (SELECTIVE) 0,4/0,5 415/338 2,17
Sz A B . C D _E_F
1 84 74 87 70 57 80 -
2 96 185 98 80 66 90
3 120 107 115 100 88 115 “
4 150 122 145 125 98 130
5 150 122 145 125 98 130 a
6 192 125 185 160 95 135
7 120 107 115 100 88 105 =~

Three Phase Shunt Reactors

S
‘8’
£
[e]
<
ENT.SRS3 400/0,25 025 2040 0,36 400V 50Hz 1 2,3 g
ENT.SRS3 400/0,5 05 1020 0,72 400V 50Hz 2 3 : S
ENT.SRS3 400/1 1 505 1,45 400V 50Hz 3 6,7 5
ENT.SRS3 400/1,5 15 336 2,18 400V 50Hz 4 9,7 B ﬁ\ﬂ\ﬁ\ g
ENT.SRS3 400/2 2 255 2,89 400V 50Hz 5 11,6 o
ENT.SRS3 400/2,5 25 203 3,62 400V 50Hz 6 1,5
ENT.SRS3 400/3 3 170 4,33 400V 50Hz 7 16,7 T @
ENT.SRS3 400/5 5 102 7,25 400V 50Hz 8 22,6 om ____i\ivi____
ENT.SRS3 400/7,5 75 68 10,83 400V 50Hz 9 32 |
ENT.SRS3 400/10 10 51 14,43 400V 50Hz 10 44 | W i
ENT.SRS3 400/15 15 34 21,65 400V 50Hz 11 63 | : %EEL |
ENT.SRS3 400/20 20 255 2887 400V50Hz 12 81 Y, R O
ENT.SRS3 400/25 25 204 3609 400V50Hz 13 102 L
ENT.SRS3 400/40 40 12,75 57,74 400V 50Hz 14 141 -
Size A B c D E F1 F2 G H
1 120 68 102 100 53 12 7 125 75
2 150 63 127 125 48 12 7 150 70
3 180 93 152 150 77 12 7 175 100 RRRRRAAR
4 180 103 152 150 87 12 7 175 110 o °
5 240 93 203 200 87 12 7 225 210
6 240 103 203 200 87 12 7 225 220 G
7 240 103 203 200 8 12 7 225 220 i
8 300 125 253 250 105 17 9 275 145 = =
9 300 135 255 250 115 17 9 275 155 -L"'_—'!: > _
10 360 136 305 300 112 17 9 305 200 | « A o
11 420 146 355 350 122 20 13 355 260
12 420 166 355 350 142 20 13 355 260
13 480 166 405 400 136 20 13 405 260
14 480 206 405 400 176 20 13 405 300
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Detuned Filter Reactors

ENT.ERH Series

C N

ENTES harmonic filter reactors protect the power factor correction
systems by suppressing the harmonics.

With the use of harmonic filters, the currents flowing through the

capacitors are reduced by creating impedance in addition to capacitor

impedance at harmonic frequencies (such as 250 Hz for 5" harmonic

and 350 Hz for 7" harmonic).
As a result;

©® When the capacitor is switched-on, capacitor heat is reduced
because currents flowing at the harmonic frequencies over the
capacitor will decrease.

® High currents occurring during the switching of capacitor groups
are prevented.

® Eliminates overloading risk due to resonance.

® Capacitor life improves because overheating and isolation failure
risks are reduced.

@ Since harmonics will decrease throughout the establishment, it
helps sensitive devices such as computers, medical systems
and PLC to be protected against deforming effects caused by

K harmonics. /

ce

Features;

@ Air gap design that minimizes the enclosure grounding resistance
® [ron core with high magnetic permeability

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

© Thermal protection switch in the middle coil against overloading and overheating

© CE mark and compatibility with EN 61000-2-2 and EN 61558 2-20
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Detuned Filter Reactors

ENT.ERH Series

e N
Harmonic Filter Reactor Selection =
For harmonic filter reactor selection, firstly harmonic A B c G H
(THDV and THDI) measurement should be taken at different 0 120 45 100 120 =
times and loading conditions while the power factor correction 1 150 67 125 195 -
system is switched off. 2 150 82 125 195 -
P factor is selected based on THDV and THDI values, as 3 180 92 150 220 -
shown in the following table. 4 180 102 150 220 -

- -~ 5 225 100 190 - 200
; Z :::tor depending on THDV an THDI values is selected as shown on the table 6 225 124 190 _ 224

7 240 130 200 - 230

fr=P 8 265 126 220 - 226
W 9 265 140 290 i 240
5,67% <2% >25% 10 265 152 220 - 252
7% All other cases 11 300 132 250 - 232
14% >4% <15% 12 300 140 250 - 240

13 360 163 300 - 263

14 420 168 350 - 288

* Dimensions may vary depending on design.

Reactors’ Serial Resonance Frequency Table:

Resonance
for 50Hz
5,67% 210Hz 424V
7% 189Hz 430V
14% 134Hz 465V

According to this; capacitors with a minimum 440V should be used for P factors of 5,67% and 7%, 500V capacitors should be used for
a P factor of 14%.

*For more information on the next page Harmonic Filter Reactors refer to the Selection Table.
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Detuned Filter'Reactor Dimensions i

UXVYWZ12 A

ulalslilululils A
O O

( N[ AY4 )
4 A4 4

/7 \e cle

F2
D
-« <«E—>»
> «—B
«—H 5

A

Reactors with filtering factors other than 5,67%, 7%, 14%; reactors for 60 Hz grids and reinforced harmonic filter reactors for
different capacitors and facilities where voltage harmonics values are high are manufactured on special order.
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Detuned Filter Reactors

ENT.ERH Series

Detuned Filter Reactor Selection Table
400V 50Hz, 210Hz Resonance Frequency (p=5,67%)

ENT.ERH-5,67-400-4 4 7,65 7,02 7,72 15,92 25,02 0 4 ENT.CXD-450-5
ENT.ERH-5,67-400-5 5 6,12 8,77 9,65 19,90 31,28 0 4,5 ENT.CXD-450-5+ENT.CXD-450-1
ENT.ERH-5,67-400-6,25 6,25 4,90 10,97 12,06 24,87 39,1 0 5 ENT.CXD-450-7,5
ENT.ERH-5,67-400-7,5 7,5 4,08 13,16 14,48 29,85 46,92 1 7 ENT.CXD-450-7,5+ENT.C10-450-1,5
ENT.ERH-5,67-400-10 10 3,06 17,55 19,30 39,79 62,55 1 8 ENT.CXD-450-12.5
ENT.ERH-5,67-400-12,5 125 2,45 21,93 24,13 49,74 78,19 2 10 ENT.CXD-450-15
ENT.ERH-5,67-400-15 15 2,04 26,32 28,95 59,69 93,83 2 1 ENT.CXD-450-20
ENT.ERH-5,67-400-20 20 1,53 35,09 38,60 79,59 125,11 3 12 ENT.CXD-450-25
ENT.ERH-5,67-400-22,4 224 1,37 39,31 43,24 89,14 140,12 4 15,5 ENT.CXD-450-25
ENT.ERH-5,67-400-25 25 1,22 43,87 48,26 99,49 156,39 4 16 ENT.CXD-450-30
ENT.ERH-5,67-400-30 30 1,02 52,64 57,91 119,38 187,66 5 20 ENT.CXD-450-15+ENT.CXD-450-20
ENT.ERH-5,67-400-40 40 0,77 70,19 77,21 159,18 250,22 5 23 ENT.CXD-450-25 2 pcs.
ENT.ERH-5,67-400-44,4 44,4 0,69 77,91 85,70 176,69 277,74 5 28 ENT.C100-440-50
ENT.ERH-5,67-400-50 50 0,61 87,74 96,51 198,97 312,77 ) 30 ENT.CXD-450-30 2 pcs.
ENT.ERH-5,67-400-60 60 0,51 105,28 115,81 238,77 375,33 5 30 ENT.CXD-450-25 3 pcs.
ENT.ERH-5,67-400-80 80 0,38 140,38 154,42 318,36 500,44 6 34 ENT.CXD-450-25 4 pcs.
ENT.ERH-5,67-400-100 100 0,31 175,47 193,02 397,95 625,55 6 36 ENT.CXD-450-30 4 pcs.

400V 50Hz, 189Hz Resonance Frequency (p=7%)

W e TR (s "R sutabie capacior

o)

©

o ENT.ERH-7-400-2,5 25 15,3 4 4.4 8,4 15 0 2,5 ENT.C10-450-1,5 2 adet

'5 ENT.ERH-7-400-4 4 9,58 6,4 7 13,4 24,7 0 3 ENT.CXD-450-5

(&) ENT.ERH-7-400-5 5 7,67 8 8,85 17 30,8 0 5 ENT.CXD-450-5+ENT.C10-450-1

i ENT.ERH-7-400-6,25 6,25 613 10,04 11,05 20,97 39,30 0 6 ENT.CXD-450-7,5

..g ENT.ERH-7-400-7,5 7,5 5,11 12,05 13,26 2516 47,16 1 7 ENT.CXD-450-7,5+ENT.C10-450-1,5

® ENT.ERH-7-400-10 10 3,83 16,07 17,67 33,55 65,50 2 8 ENT.CXD-450-12.5

L ENT.ERH-7-400-12,5 12,5 3,07 20,08 22,09 41,94 78,60 2 9 ENT.CXD-450-15

o ENT.ERH-7-400-15 15 2,56 24,10 26,51 50,33 91,69 2 10 ENT.CXD-450-20

3 ENT.ERH-7-400-20 20 1,92 32,13 35,35 67,11 130,99 3 13 ENT.CXD-450-25

8 ENT.ERH-7-400-22,2 22,2 1,72 35,7 39,3 75 137 4 15 ENT.C100-440-25
ENT.ERH-7-400-25 25 1,53 40,17 44,18 83,88 157,19 4 17,5 ENT.CXD-450-30
ENT.ERH-7-400-30 30 1,28 48,20 53,02 100,66 183,39 4 19 ENT.CXD-450-15+ENT.CXD-450-20
ENT.ERH-7-400-40 40 0,96 64,27 70,69 134,21 261,98 5 21 ENT.CXD-450-25 2 pcs.
ENT.ERH-7-400-44,4 44,4 0,86 71,4 78,6 141 274 5 23 ENT.C100-440-50
ENT.ERH-7-400-50 50 0,77 80,33 88,37 167,76 314,38 5 25 ENT.CXD-450-30 2 pcs.
ENT.ERH-7-400-60 60 0,64 96,40 106,04 201,32 392,98 5 30 ENT.CXD-450-25 3 pcs.
ENT.ERH-7-400-80 80 0,48 128,53 141,39 268,42 523,97 6 43 ENT.CXD-450-25 4 pcs.
ENT.ERH-7-400-100 100 0,38 160,67 176,73 33553 628,76 6 45 ENT.CXD-450-30 4 pcs.

400V 50Hz, 134Hz Resonance Frequency (p=14%)
ENT.ERH-14-400-5 5 16,58 7,69 8,46 14,03 28,52 1 6,5 ENT.CXD-525-7,5
ENT.ERH-14-400-6,25 6,25 13,27 9,62 10,58 17,54 35,64 2 75 ENT.CXD-525-10
ENT.ERH-14-400-7,5 7,5 11,05 11,54 12,69 21,05 42,77 2 9 ENT.CXD-550-7,5+ENT.CXD-550-5
ENT.ERH-14-400-10 10 8,29 15,38 16,92 28,07 57,03 2 10 ENT.CXD-525-15
ENT.ERH-14-400-12,5 12,5 6,63 19,23 21,15 3508 71,29 3 12 ENT.CXD-525-20
ENT.ERH-14-400-15 15 5,53 23,08 25,38 42,10 85,55 4 13 ENT.CXD-525-25
ENT.ERH-14-400-20 20 4,15 30,77 33,85 56,13 114,06 5 21 ENT.CXD-525-30
ENT.ERH-14-400-22,2 22,2 3,70 34,46 37,91 62,87 127,75 ® 22 ENT.CXD-525-20+ENT.CXD-525-12,5
ENT.ERH-14-400-25 25 3,32 38,46 42,31 70,17 142,58 5 25 ENT.CXD-525-25+ENT.CXD-525-12,5
ENT.ERH-14-400-30 30 2,76 46,15 50,77 84,20 171,09 5 27 ENT.CXD-525-30+ENT.CXD-525-15
ENT.ERH-14-400-40 40 2,07 61,54 67,69 112,27 228,12 5 32 ENT.CXD-525-30 2 pcs.
ENT.ERH-14-400-44,4 444 1,87 68,31 75,14 124,62 253,22 ) 32 ENT.CXD-525-30 2 pcs.
ENT.ERH-14-400-50 50 1,66 76,92 84,62 140,33 285,15 5 40 ENT.CXD-525-25 3 pcs.
ENT.ERH-14-400-60 60 1,38 92,31 101,54 168,40 342,18 6 48 ENT.CXD-525-30 3 pcs.
ENT.ERH-14-400-80 80 1,04 123,08 135,38 224,54 456,24 6 55 ENT.CXD-525-30 4 pcs.
ENT.ERH-14-400-100 100 0,83 153,85 169,23 280,67 570,31 7 62 ENT.CXD-525-30 5 pcs.
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Detuned Filter Reactors

ENT.ERH-C Series - Compact Serie ¢ NEW

400V 50Hz, 189Hz Resonance Frequency (p=%7)
L Irm Ith llin - Weight :

ENT.ERH-C-7-400-6,25 6,25 6,14 9,53 10,48 20,05 35,64 1 4,6 ENT.CXD-450-7,5

ENT.ERH-C-7-400-10 10 383 1525 1677 3208 57,03 2 7,6 ENT.CXD-450-12.5

ENT.ERH-C-7-400-12,5 12,5 3,06 19,06 20,97 40,10 71,29 3 10,1 ENT.CXD-450-15

ENT.ERH-C-7-400-20 20 1,92 30,50 33,55 64,17 114,06 4 11,6 ENT.CXD-450-25

ENT.ERH-C-7-400-22,2 222 173 3385 3724 7122 12775 5 1.3 ENT.C100-440-25

ENT.ERH-C-7-400-25 25 1,63 38,12 41,93 80,21 142,58 6 1,7 ENT.CXD-450-30

ENT.ERH-C-7-400-35 35 1,09 53,37 58,70 112,29 171,09 7 13,55 ENT.CXD-450-20+ENT.CXD-450-10

ENT.ERH-C-7-400-40 40 0,95 60,99 67,09 12833 228,12 8 17,3 ENT.CXD-450-25 2 pcs.

ENT.ERH-C-7-400-44,4 444 0,863 67,70 74,47 142,45 253,22 9 17,96 ENT.C100-440-50

ENT.ERH-C-7-400-50 50 0,767 76,24 8386 160,42 285,15 10 21,2 ENT.CXD-450-30 2 pcs.

ENT.ERH-C-7-400-65 65 059 9911 109,02 208,54 342,18 11 27,75 ENT.CXD-450-25 3 pcs.

ENT.ERH-C-7-400-80 80 0,48 12198 134,18 256,67 456,24 12 30 ENT.CXD-450-25 4 pcs.

ENT.ERH-C-7-400-100 100 0,383 152,48 167,73 320,83 570,31 13 42,5 ENT.CXD-450-30 4 pcs.

e —————————————————
A E H B (o3 D

1 150 - 160 105 110 56
2 180 - 180 126 135 67,5
3 180 - 180 135 135 77,5
4 240 - 270 120 185 78 S
5 240 210 - 126 185 78 5
6 240 210 - 126 185 78 g
7 240 22 - 155 185 88 3
8 240 210 - 145 185 98 5
9 240 210 - 145 200 105 "g
10 264 250 - 155 200 105 't
1 300 265 - 180 224 115 ";’
12 300 265 - 185 224 120 e
13 360 310 - 195 255 125 @

I
[
i

-L:
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Capacitor Duty Contactors

ENT-KT Series

ENT-KT capacitor duty contactors are two-stage contactors
designed to prevent high inrush currents.

With auxiliary ignition block, ENT-KT transmits inrush currents over
damping resistors and enables excess currents to stay within
acceptable limits. (In 2.5 and 5kVAr models, the special reinforced
contact alloy enables durability against inrush currents.)

Features;

Auxiliary Contact Block

Three Phase Connection

Possibility to connect capacitors up to 60 kVAr
Coil Voltage: 220-230 VAC 50/60 Hz

In accordance with IEC-497

Long electrical life

UL Certified (12,16,20 and 25kVAr models)

Capacitor Maximum Capacitor
Current [ — Charge Current
L1 —o)
L2 ——/on )
L3 9% \
i B 1 s .
'
i

| zm”mim?‘ﬂf"

Power Factor
I]] ||| I]] Controller I]] ||| I]]

RG3-12

TTTTTTTTTITL Zkar
\VAr Capacitor Duty

5 Capacitor
Capacitor Duty Contactor Contactor

Nominal Current |,

K==

Maximum Current : >180 In Time (t)
Frequency : 3 to 15 kHz

N = N = Capacitor inrush current chart

Discharge Unit Discharge Unit

| s | e |
+ Il
-

CAPACITORS

4
C1 YKVAr L

INTS
T
T

Cn ZKVAr

With these features of ENT-KT Capacitor Duty;
@ Contact life improves
@ The risk of reactive penalties resulting from contactor faults (power factor correction error) decreases
o Capacitor faults decrease
® Energy quality improves with prevention of voltage fluctuations
® Since the maintenance interval of the power factor correction system is extended and unexpected fault
situations are reduced, unplanned production stops are decreased
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Capacitor Duty Contactors

ENT-KT Series
Operating Power (kVAr) Auxiliary Max. Switching
-Blﬂm—gﬁm%_n—%rum_h&_
240V 440V ,\TS an aneor\tllcs: Cycles Count (Operating Cycles)
ENT-KT-2,5-C10 1,4 2,5 1 0 240 150.000
ENT-KT-5-C10 2,8 5 1 0 240 150.000
ENT-KT-7,5-C11 4,0 7,5 1 1 240 200.000
ENT-KT-12-C11 6,7 12,5 1 1 240 200.000
ENT-KT-16-C11 8,5 16,7 1 1 240 200.000
ENT-KT-20-C11 10,0 20,0 1 1 240 100.000
ENT-KT-25-C11 15,0 25,0 1 1 240 100.000
ENT-KT-33-C12 20,0 33,3 1 2 240 100.000
ENT-KT-40-C12 25,0 40,0 1 2 240 100.000
ENT-KT-50-C12 30,0 50,0 1 2 240 100.000
ENT-KT-60-C12 40,0 60,0 1 2 240 100.000
ENT-KT-75-C12 45,0 75,0 1 2 240 100.000
Dimensions

ENT-KT-7,5-C11, ENT-KT-12-C11, ENT-KT-16-C11, ENT-KT-20-C11, ENT-KT-25-C11

ENT-KT-2,5-C10, ENT-KT-5-C10

ENT-KT-20, KT-25
140
130
74
84

£ ENT-KT-7,5, KT-12, KT-16
|«—56 5 |ENT-KT-20, KT-25

[ ENT [KT-7.5]KT-12 [ KT-16 [ KT-20[ KT-25|
| 6 3 [3 [ 3 [ 40 [ 40

[

ENT-KT-7,5 c=117
ENT-KT-12 c=117
ENT-KT-16 c=122
ENT-KT-20 c=130
ENT-KT-25 c=135
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ENT-KT-7,5
ENT-KT-12
ENT-KT-16

ENT-KT-7,5, KT-12, KT-16

ENT-KT-20, KT-25

Ly
. c=80 . <~

ENT-KT-2,5, KT-5 ENT-KT-2,5, KT-5

Note: Contactor Type ENT-KT-2,5-C10 — ENT-KT-25-C11 : 35 mm DIN rail mount

2x04, 2x84.5

ENT-KT-33-C12, ENT-KT-40-C12, ENT-KT-75-C12, ENT-KT-50-C12, ENT-KT-60-C12

3

> contacts:
ENT-KT-2,5, KT-5 Special a"oy

200

180

127
100/110

Note: Contactor Type ENT-KT-2,5-C10 —
ENT-KT-25-C11 : 35 mm DIN rail mount

ENT-KT-33
150 ENT-KT-40
157 ENT-KT-60

ENT-KT-60
ENT-KT-33
ENT-KT-40

Note: Contactor Type ENT-KT-33-C12 - ENT-KT-60-C12 : 75 mm DIN rail mount
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Thyristor Switches

SC-225/ SC-325 / SC-250 / SC-350

SC series thyristor switches are used in systems where fast-switching is required.

With the use of SC series thyristor switches, capacitors can be switched on and
NE\N off in a duration of 1 period (20ms).

As a result, power factor correction of fast-switching loads such as spot welding

machines, cranes and arc furnaces can be done effectively.

Features;
® Reaction time of less than 20ms ©® Operating Voltage 440/690V
©® Reactor thermal input ® Maximum Power 25/50 KVAr
® Thermal protection ® Frequency 45-65 Hz
® Warning LEDs ® Triggering 5-30 VDC
@ Easy mounting ® Operating Temperature -10 C°,+ 55C°
© Quiet operation ® Storage Temperature -10C°,+ 75C°
® Triggering with RS-485 or DC signal © Humidity 95%
o Ability to trigger when the capacitor @ Protection Class IP-00
voltage is greater than the maximum ® Standard EN 60947-1
voltage ©® Dimensions;
® Cooling design that enables continuous 276mmx150mmx212mm
operation under maximum temperature
and load

® High safety with FFT in high harmonic
environments

25| KWVA SOFKWVA 600 VAC (L-L)

Delta with 2 Thyristors (440V) SC-225 SC-250

Star with 3 Thyristors (690V) SC-325 SC-350

BC-128
B350

440 WAC {L-L)

/N These products are advised to be used with ENTES SPD Series
Surge Protection Devices.
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SPD-D

SE.228  BC-H2Y
SC-26 - SE-3%0

190 VAC{L-L)

B Stan Connectionss B Deltal Connections Dimensio
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Surge Protection Device

SPD Series

| o -D
B it

Uc

Imax

In

Up

Protection

Dimension (mm)
Weight (gr)

Operation Temperature (°C)
Storage Temperature (°C)

Box piece

Connection Diagram

SPD device absorbs high energy surge voltages where they
threaten sensitive devices and prevents them from being
damaged. SPD device provides operation continiuty.

)( Also it can reduce repair costs.

440 V~ (+10%) (L-L) 45 — 65 Hz
40 KA
20 kA
1,3 kV
IP 20
171*121*80

746
-10...55 °C
-10...70 °C

1

690 VV~ (+10%) (L-L) 45 — 65 Hz

40 kA
20 kA
1,3 kV
IP 20

171*121*80
634

-10...55 °C

~10...70 °C

1

L REDECEHES

Network
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Warning Light + Y] L1 L2 i3
Auxiliary
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I i
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L.V. Current Transformers

ENT Series

ENT.B

ENT.30
ENT.40

ENT.60

ENT.80
ENT.100

Current transformers are transformers with windings insulated from each other, which are used in applications
where it is difficult or impossible to read current directly, and transforms high level primary currents to lower
secondary currents.

The device prevents impacts of high voltage on devices or measurement tools by reducing high current at the
primary side at the secondary side.

ENT series current transformers are divided into two types based on their production methods;

® Wound type current transformers: The primary and secondary windings of wound type current transformers
consist of windings on a magnetic core. (ENT.30, ENT.40, ENT.60, ENT.80, ENT.100)

©® Bus-bar type current transformers: The primary of the current transformer and the incoming line are
conductive. (ENT.B)
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Primary Current Range 5- 5000 A

Nominal Current Range 5-30 VA

Failure Classes 0,5-1

Test Voltage 3 kV eff, 1 dk.

Maximum Operating Voltage Um<= 0,72 kV

Nominal Permanent Thermal Current %120xIpr

Nominal Thermal Short-Circuit Current Ith=60 Ipr

Operating Temperature -5°C ... +40 °C

Standard TS 620 EN 60044-1
TS EN 61869-2
IEC 61869-2*

*IEC 81869-2 will become effective in 2016.
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L.V. Current Transformers

ENT Series

Nominal

Eﬁlﬁﬂﬁi Power ‘““ Class
1

5VA 10VA 15VA 30VA 0,5
i 5-10-15-20-25-30 40-50-60

1 ENT.B 75-80-100-125-150 e | o o 1

ENT.B 30-40-50-60-75-80-100-125-150 ) ®
ENT.30

ENT.40 ENT.30 200 ® () ®

250-300 ) ® ° °

ENT.40 400-500-600 ® ) ) °

ENT60 ’. ENT.60 750-800-1000-1250 ) () ® )

' ENT.80 ENT.80 1500-1600 ® ) °

ENT.100 2000-2500-3000-3200 o o o

ENT.100
4000-5000 () )
*Class 0.5 current transformers are supplied as sealed.
Dimensions
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L.V. Current Transformers

ENS Series
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® Split-core current transformers are used generally due to their ability to be easily mounted without detaching
busbars and conductors in operating systems.

©® Operating temperature -5°C/+50°C

©® Storage temperature -25°C/+70°C

® Thanks to their 35mm and 45mm busbar openings that comply with the standard leg width of breakers, 3-Phase
current transformers offer direct installation possibility at the breaker outputs. Thereby, they significantly improve
the installation times.

Features;

® Thermal Continuous Nominal Current Icth=1.0xIn

® Thermal Instantaneous Nominal Current [th=60xIn, 1s
® Maximum Operating Voltage Um: 0,72kV

® Insulation Test Voltage 3kV, Ueff, 50Hz, 1min

©® Frequency: 50Hz

® Insulation Class: E

® Standards: DIN EN 60044/1, VDE 0414-1
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L.V. Current Transformers

ENS.AYC Series

Compact Split-Core Current Transformers

“E\N Prima Nominal Internal Size-
urren ower ar Dimension (mm

AYC 32 Secondary 5A
\3 =D ENS.AYC 32 100 100 15 3 20x30
ENS.AYC 32 125 125 2.5 3 20x30
ENS.AYC 32 150 150 3 3 20x30
ENS.AYC 32 200 200 3 3 20x30
ENS.AYC 32 250 250 3 3 20x30
ENS.AYC 32 300 300 2,5 1 20x30
ENS.AYC 32 400 400 5 1 20x30
ENS.AYC 32 500 500 5 1 20x30
ENS.AYC 32 600 600 5 1 20x30
AYC 44 Secondary 5A
ENS AYC 44 250 250 15 1 30x40
ENS AYC 44 300 300 2.5 1 30x40
ENS.AYC 32 ENS AYC 44 400 400 5 1 30x40
ENS AYC 44 500 500 5 1 30x40
ENS AYC 44 600 600 5 1 30x40
ENS AYC 44 750 750 5 1 30x40
ENS AYC 44 800 800 5 1 30x40
ENS AYC 44 1000 1000 5 1

Dimensions

B ENSIAYE 320 ENSTAYE 4
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A.G. Current Transformers

ENS.AYS Series

Split-Core Current Transformers

ENS.AYS 23 100 1,25 ° 20x30
ENS.AYS 23 150 1,5 ° 20x30
ENS.AYS 23 200 1,5 ° 20x30
ENS.AYS 23 300 3,75 [ 20x30
ENS.AYS 58 400 2,5 ° 50x80
ENS.AYS 58 500 5 [ 50x80
ENS.AYS 58 600 5 ° 50x80
ENS.AYS 58 800 7,5 [ 50x80
ENS.AYS 58 1000 10 ] 50x80
ENS.AYS 812 400 1,5 [ ] 80x120
ENS.AYS 812 500-600-800 2,5 ° 80x120
ENS.AYS 812 1000 5 ° 80x120
ENS.AYS 816 1200 10 ° 80x160
ENS.AYS 816 1500-1600-2000 15 o 80x60
ENS.AYS 816 2500-3000 30 ° 80x160
ENS.AYS 816 4000 15 o 80x160

Ty pe "ENS'AYSI23fSENS AY:S158%

S 23 A 93 125

Di
T B 106 158

ENS.AY!

W s

cic1 34/58 34/58
D 20 50
E 30 80
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ENS.AYS 812

TypelSENS 'AYS i8128MENS /AYS 18168

A 155 195
B 198 243
c/ic1 34/58 64/79
D 80 80
E 120 160

ENS.AYS 816
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A.G. Current Transformers

ENS.3PM Series

“Slugzmeter

ENS.3PM Series current transformers can deliver current data of
3 phases to “plug meter applicable devices developed by Entes
over a single RJ45 cable. Designed in accordance with standard
MCCB’s, ENS.3PM Series current transformers can operate in a
current range up to 1600 A with its 3 different sizes.

Current Transformer Series with 3-phase mV output

ENS.3PM 25

ENS.3PM 25 3X60 3x60 330 ° 21x25

ENS.3PM 25 3X75 3x75 330 ° 21x25

ENS.3PM 25 3X100 3x100 330 ° 21x25

ENS.3PM 25 3X150 3x150 330 ° 21x25 c
ENS.3PM 25 3X200 3x200 330 ° 21x25 =
ENS.3PM 25 3X250 3x250 330 ° 21x25 3
ENS.3PM 33 g
ENS.3PM 33 3X250 3x250 330 ° 30,5%29,5 (¥)
ENS.3PM 33 3X330 3x300 330 ° 30,5%29,5 5
ENS.3PM 33 3X400 3x400 330 ° 30,5%29,5 °
ENS.3PM 33 3X500 3x500 330 ° 30,5%29,5 &
ENS.3PM 33 3X600 3x600 330 ° 30,5%29,5 5
ENS.3PM 55 3
ENS.3PM 55 3X800 3x800 330 o 50,2x54 e
ENS.3PM 55 3X1000 3x1000 330 ° 50,2x54 :
ENS.3PM 55 3X1250 3x1250 330 ° 50,2x54
ENS.3PM 55 3X1600 3x1600 330 ° 50,2x54 .

o

-

Hﬂ, li]ﬁ_‘ LI | O [t itk

'i!ﬂi’i :: |

LT I[:EHLP H_JEI]I":”__. ) I | :

ENS.3PM 25
ENS.3PM 33
ENS.3PM 55

82,3
88
129

28,5
28,75
46

21
30,5
50,2

70
20
140

110,5
140
215
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A.G. Current Transformers

ENS.3PMD Series

NEW “Slugzmeter

\
ENS.3PMD Series current transformers can deliver current data of

3 phases to “plug - meter applicable devices developed by Entes
over a single RJ45 cable. Designed in accordance with standard
MCCB’s, ENS.3PMD Series current transformers can operate in a
current range up to 1600 A with its 3 different sizes.

A J

Current Transformer Series with 3-phase mV output

ENS.3PMD 25

ENS.3PMD 25 3x60 60 330 ° 21x25
ENS.3PMD 25 3x100 100 330 ® 21x25
ENS.3PMD 25 3x150 150 330 o 21x25
ENS.3PMD 25 3x200 200 330 ° 21x25
ENS.3PMD 25 3x250 250 330 ° 21x25
ENS.3PMD 30

ENS.3PMD 30 3x300 300 330 ° 31x31
ENS.3PMD 30 3x400 400 330 ® 31x31
ENS.3PMD 30 3x500 500 330 ° 31x31
ENS.3PMD 30 3x600 600 330 ° 31x31
ENS.3PMD 50

ENS.3PMD 50 3x800 800 330 ° 50x54
ENS.3PMD 50 3x1000 1000 330 ° 50x54
ENS.3PMD 50 3x1250 1250 330 ® 50x54
ENS.3PMD 50 3x1600 1600 330 ° 50x54

| T 7 o s T, = ! =
\D/ = o .
B {FL-E ¥ “J__ 53
[EL]] g2 o,
, _
| Piof Pi- Pi-3 ——1 1 i LLWLL
| ]
[ 1
a
bl L BN ; I |
[ d 1] R
I Ve | o -
e =
imension
ENS.3PMD 25 79,5 27 34 34 21 25 105 40 58 57 34
ENS.3PMD 30 920 31,5 45,5 45,5 31 31 140 40 58 57 45
ENS.3PMD 50 125 49 70 70 54 50 214 40 58 57 69
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L.V. Current Transformers

ENS.3PH Series

Three Phases Current Transformers

ENS.3PH 20

ENS.3PH 20 3X100/5A 3x100 1 1 20
ENS.3PH 20 3X150/5A 3x150 1,25 1 20
ENS.3PH 20 3X200/5A 3x200 1,5 1 20
ENS.3PH 20 3X250/5A 3x250 2,5 1 20
ENS.3PH 30

ENS.3PH 30 3X250/5A 3x250 2,5 1 30
ENS.3PH 30 3X300/5A 3x300 3,75 1 30
ENS.3PH 30 3X400/5A 3x400 © 1 30
ENS.3PH 30 3X500/5A 3x500 (<) 1 30
ENS.3PH 30 3X600/5A 3x600 5 1 30

NE\N B Dimensionsi
a5 a5

ENS.3PH 20
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Current Transformer

CT Series

CT Series Current Transformers provide an
economical solution for energy monitoring and
electrical measurements with its compact design.

Cce

RMS-CT-25
(rail mounting kit)

Suitable ENTES Products
Mmsfom+ Maximum Nominal Current

: 80A 120 A 210A

_§ MPR-53 EPM-04h EPM-4A
T2 MPR-53S EPM-06 EPM-4C

E CT-25 EPR-04 EPM-06C EPM-4D
S EPR-04S EPM-06CS EPM-4P
3 EPM-04 EPM-07
5 EPM-04C EPM-078
: EPM-04CS
Lll: (for ENTES . CT-80D
q;, For ENTSS Plgltal :\/Ieasurlng (only suitable ES-80L
8 evices only) for ES-80L)

Technical Features

CT-80 D

- CT2
(Only suitable for ES-80L)
Transformer Ratio 1/2500 1/2500
Inner Diameter 15,5 mm (70 mm? cable) 13 mm (35 mm?cable)
Outer Diameter 43 mm 47,5 mm
Primer Nominal Current 210 A 80 A
Seconder Nominal Current 0,084 A 0,032 A
Operating Temperature -40 °C ..+70 °C -40 °C ..+70 °C
Frequency 50 Hz 50 Hz
Dimensions
44.5mm 2x0,35mm? 15.5mm
500mm —>
16mmI J
43mm Q
Q 43mm
80
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Discharge Unit

DU-3
Matstole
——
EJ-?- DU-3 discharging unit improves capacitor operating life and prevents
“E’lm
internal heat losses by quickly discharging the capacitors.
ﬁ—-_q
b
e
e =
¥
W /
L {'__ o f'_ - 7
S — f
e . Continuous Current (mA)
Specifications DU-3 e a0y T s00y S
Electrical Features "g
Coil Resistance 3000 =
Operating Period Continuous 8
Operating Voltage 230 ... 460 VAC Reactive Power Discharge Time (s) 5
Operating Frequency 50 Hz M 1]
Number of Phases 3 I.‘IE
LV Capacitor Power to be Discharged 5...50 kVAr 10 4 2 2 -
Losses <1W 20 ﬁ) 3“‘5 Z a;’
Mechanical Features 32 b s 5 8
Ambient Temperature 40°C 50 20 é o
Protection Class 1P20
Dimensions PK21
Weight 0,4 kg
Pieces per Box 20
LConnection Diagramsy Dimensions
< [ |
00000 A N
U-3
Discharge Unit
200..... 480V ~50 Hz. 8
S_-T-_‘?V
\2
Y . L
— | ——>|
QOQ0Q a | e
Ct Cle C{a TYPE PK21 80
81
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DTR-20S/TS Astronomic Time Relay
with "Modbus RS-485 Communication”

DTR-20S/TS is an Astronomic

Time Relay with "Modbus RS-485
Communication”. It presents
facilitative and easy control services
to its users through its communication
port such as remote starting, remote
monitoring and programming. It can
operate in compliance with Entbus

for remote monitoring and control.

Remote control with Modbus RS-485 communication port, BOD D
Setting automatic sunrise and sunset times,

Automatic time zone adjustments (Summer time - winter time)
Programming in accordance with a city or geographical coordinates
32 different programs and accuracy of seconds

Battery life display G ? ! 32
1 starter outlet & i R Prog

DTR-20S/TS

10 years of battery life Communication Automatic 32 different Geographical
. Summer/Winter programs Programming

7124 relay programming time adjustments

Display Lighting

N
Password Protection f@f‘ 10 Years @ é:g} - 'l_.lf
TN

Summer mode -
Sunrise Battery Life 7124 Data Transfer

Sunset
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Remote Monitoring Hardware and Software

ENTES Remote Monitoring Solutions enable the measured electrical parameters to be
tracked and analyzed from a single center. With this method, a high number of devices
can be accessed and controlled over the Internet with Ethernet and GPRS.

With “Entbus®Pro” and “Entbus® Plus” software, parameters on remote locations can be
analyzed and compared. These systems can track power factor correction, compare energy
consumptions on different locations, and improve energy costs.

In addition to these, it is possible to read meter measurements from a single monitoring center

by means of Entbus software and if it is desired, they can also be monitored from distribution
centers.

Areas of Application

e Electricity Distribution/Transmission Sites @ Renewable Energy Production Sites
e Industrial Sites e Radio Transmitters, Base Stations
e Public Institutions e Hospitals

e Universities and Schools e Banks

e Shopping Malls e Airports and Ports

e Chain Stores

Remote Monitoring Software GPRS Modems

® Entbus® Pro e GEM-05/10/10SH

e Entbus® Plus ® GEM-15

Ethernet & USB Converters Pulse Concentrator
® EMG series e EPC-12

® RS-USB2

® RPT-1

83
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Remote Monitoring Software

Entbus® Pro

:-'. [ ] I Ei [
o B . = m
: -

===

Wi -
Features

Online Monitoring

Real-Time data collection

Alarm management

Remote configuration of measurement devices
Reporting collected data, graphical display,
and exporting in xls format

® Displaying device logs

® Tariff Setting

e Authorization infrastructure

® Billing

System Structure

Data of communicating devices are transmitted to

the server via Ethernet converter or GPRS modem.
Users access data by connecting to the server over
the Internet.

® Monitoring Screen

It allows the electrical parameters of the devices to be
tracked instantly and shows the hierarchical structures
of devices on the device tree.

® Options Screen

It has user information and allows users to subscribe
to defined alarms

® Reports Screen

Users can receive 27 different reports from data saved
in the system. Reports can be displayed as graphs and/or
tables and saved in PNG, BMP, XLS, CSV and XML
formats.

® Device Commands

Enables remote configuration of devices. Can also
display log records of the devices that have the function
of recording logs.

84

entbus..

The new-generation EntbugDPro web based energy monitoring
software enables improving energy consumption and operating
costs and reaching goals in energy efficiency.

Entbus®Pro tracks the energy consumption of facilities
regardless of time and location and enables users to control it.
Parameters transferred over Ethernet/GPRS are instantly
tracked, saved and archived.

OwaspTop10 Security Certificate

Entbus®Pro software has been tested for
security gaps and succesfully acquired
OwaspTop10 certificate.

® Access via Internet / Intranet

e Multilingual

e Adding devices of different brands and models compatible with Modbus
e Defining virtual device and virtual parameter

e Detailed filtering feature for reports

e Sending alarms via email and SMS

® Automatic report dispatch

® Mimic Diagram

Configuration

Basic Entbus configuration screens where Definitions
including region, connection point, device, user and alarm
are performed here.

® Alarm

When any parameter of devices exceed the specified
limits, the system sends users email and/or SMS
notifications.

e Virtual Device

For places where measurements cannot be taken, values
are measured with virtual devices. All operations that can be
performed mathematically are displayed on the tracking
screen as if a real device is making measurements.

As a result, losses and unrecorded usage can be easily
detected.

® Billing

You can determine the devices identified in the system as
"Billing Points" and you can issue invoices in desired periods
and send these invoices to e-mails of your customers. You
can display invoice points as "Customer", "Joint Section"
and "Main Meter" breakdown and if you like, you can share
consumptions identified in the joint section with your
customers.
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Remote Monitoring Software

Entbus® Pro

BOLO0O
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enfbus...

System Architecture

ENTBUS ®@Pro software can be
utilized in two ways.

entbus

Application Model 1: Users can install Web Based

the software on their own server.

The software is installed in users server.
The data are collected by running the
software on intranet or web.

The user can modify the settings of own

devices also can analyze the data

EMG 02/ EMG 12
Ethernet

s Modbus

---|-'~ Gateway

and perform reports.

_.[ 2 T e
CII T

327 80A Pulse
Watt-Hour Meter Concentrator

Energy Monitoring

VPN

“1

W=

L

MPR-63

Energy Analyzer

Internet
Intranet

Users- specific System Architecture

s ———r
——
A |

|
SERVER

GEM 10/ GEM 15
GPRS
Ethernet
Modbus
Gateway

RS 485 / Modbus

EPR-04S-DIN
Power and Energymeter

RG3-15CLS
Power Factor Controller

I

Lagend
| TTVE (W)

MONTHLY TTW

1E7UE DU 2613 el DI

DE/17 00200 ZEFEZ 000D

Total monthly active power graphic

0000 =

10,000 I

OEGL 000

Legend

- TTW (W)

5 MONTHLY TTW

— W *

e 27705 Do-00 17§10 00500 0611 00100 TariE
LT/05 DicdD SLE SN0 27710 000 1&f11 D000

18/08.00:00 L=rrhs e el
28/08 0000

0L
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18412 00100 05/01 00=00

Total active power throughout five months graphic
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Remote Monitoring Software

Entbus® Pro

C N

Application Model 2: Users can run software over
www.entbus.com

In this application, the software is installed on the
ENTES server. The users can identify their devices
to the ENTES server without installing a software,
purchasing a server, or using extra workforce.

These data are stored and processed on the ENTES

ENTES Server System Architecture

- www.entbus.com

server. The users can connect to the ENTES server
over the web (www.entbus.com) at any time, reach
their data with their own password, analyze these
data, and receive the reports.

. J

32A  80A Pulse Concentrator

EMG 02/EMG 12 —

Ethernet Ko \ = GGE;J:‘;o
Modbus ( -1 ¥ ey Ethomet
Gateway r- : i = Modbus

Lt I
RS 485 / Modbus Gateway

MPR-63 EPR-04S-DIN RG3-15CLS

Watt-Hour Meter EnergyAnalyser Power and Energymeter Power Factor Control Relay:
240 k- o raf Rk
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Monthly graph of inductive and capacitive rates of a power factor correction panel
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Remote Monitoring Software entbus..:

Entbus® Plus

NEW

Monitoring Screen

e Entbus®Plus software basically reads and records data

[TIIELI T |

= - = = - from ENTES devices with communication feature in intervials specified

- - = = by users. Built-in Reports feature uses thesedata.

= = - = Structural Features

E'" B = = - The software is composed of 3 modules. The server module collects

- data from devices in the field and records these database in preferred
= e intervals. MS SQL is used as database.

. In the monitoring module, the user monitors parameters measured

by devices in the system. The user can form monitoring panels that

also include front panel views of devices, and create personalized

monitoring screens by drawing line diagrams.

In the web module, instant monitoring can be performed with the use

of a web browser. User-friendly and easy configuration features

Web Module facilitate performing desired analysis.

— e o Functional Features
=, - - ' e Users can be defined at two levels.
.- w m B e A user at the administrator level can reach any step of the software.

® A user at the operator level cannot reach remote device settings,
diagram design, and software settings steps. Operator level can
only perform monitoring and analysis functions.

® Depending on user preferences, the data from the devices can be
monitored from a diagram or a table displaying all parameters.

® The parameters of the devices can be modified based on user

AR B-BEEREEEE;

authorization.
e Mimic diagram can be designed.
e Hourly, daily and monthly energy reports can be received.
® Hourly, daily, and monthly maximum values reports can be received|
® Periodical values report can be received in saving frequency
intervals. Minimum saving interval is 1 minute.
Graphical Design Screen ® Total energy, power factor correction and regional energy reports

T el b2 (eioe et

s [ Optimum System Requirements

g ulig F cPU Intel Core 2 Duo 3.0 Ghz.

RAM 4GB

o
=
™
(<]
=
c
o
=
[}
bt
o
£
[}
(04

= OS Version Microsoft Windows Xp Sp3

Microsoft Windows 7 Pro/HomePremium/Ultimate Sp1
Microsoft Windows Server 2008 Sp2

Microsoft Windows Server 2008R2 Sp1

. Microsoft Windows 8 Pro Sp1

e : e = mear Microsoft Windows 8.1

Microsoft Windows Server 2012 Sp1

OS Architecture 32 bit/64 bit

NET Framework Version 4

Disk Space 80 GB for 100 devices over 1 year with a
recording period of 1 minute
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Converters

EMG / RS-USB Series

.......

- , - EMG-02 /| EMG-12
- = [
t2 & n - RS-485 / Ethernet Modem
RIS wers | B s | S0 Ethernet / RS-485 Modbus Gateway for communication with
MODBUS compatible devices via Internet (WAN) and
— e ﬂ Intranet (LAN).
eeoececenses cocasecaneee
EMG-12 EMG-02
4 ® N\
PRODUCT SELECTION TABLE 5 %
£, %
o =
Product Code 5 E 3 g
o o o
RS-USB2 RS-485/USB Converter 32 1
EMG-02 Ethernet-Modbus Gateway 2 * 1
EMG-12 Ethernet-Modbus Gateway 32 * 1
@PT—1 RS-485 to RS-485 Repeater 32 * U
* 230V power supply is given included in device box. _
C tion Di
eqdo e PLIO
Network Protocols TCP/IP, ARP, ICMP, HTTP, Modbus TCP — T T - T T E
= H 1-
Serial Ports RS-485 -USB -4 ‘: |
Operation Modes ModbusTCP/RTU ve Tunnelling -;-:J,nj E
Network interface 10/100 Mbps auto-negotiation
Serial Interface 1200-115200 bps

Supply 12-20 VDC (with adapter)

Rs-485 port: 500V T
H Ethernet port: 1500V ;
:;m:lattl_on 2 15KV ESD Protection on USB Port .

rotection 10/1000 ps transient pulse ) | ~
protection on RS-485 port (600W) L |

Enclosure Type (EMG-12/02) DIN 4 (rail mount) v '

RS-485 USB Converter

Used for computer communication between devices and

RS-485 / USB Converter.
Features

® Supports USB 1.1 and USB 2.0 / 300-115.200 bps transfer rate

® Automatic flow control for RS-485

® Minimum 3000 VDC isolation

® Activation LED

® Can be powered from a USB port and does not requireexternal
supply.

e Automatic "transfer rate" definition ESD (Electro-static discharge)
protection

(=)
=
™
o
b
c
O
=
(]
-
o
5
14

RPT-1 RS-485 Repeater

RS-USB2 RPT-1 ¢ Variable transfer rate 300,...9600,...115k
® Variable Data Format
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GPRS Modems

GEM-05 / GEM-10 / GEM-10SH

GEM-05 GPRS/Modbus Gateway (modem), enables accessing to devices that
communicate with Modbus protocol over GPRS. With Gem-05, users can
perform Modbus TCP communication over GPRS.

GEM-10 GPRS/Modbus Gateway (modem) enables accessing to devices that
communicate with Modbus protocol over GPRS or Ethernet network.

With GEM-10, users can perform Modbus TCP communication over

GPRS or Ethernet as well as use these two connection options as

backups for each other.

GEM-10SH, can read energy meters that support IEC 62056-61 OBIS
(Object Identification System) protocol over the serial port. GEM-10SH is
designed to read utility meters from a single center with Entbus software.

GEM-05 / GEM-10 / GEM-10SH

USB port 15kV ESD
Ethernet 1500V
Isolation and Protection Modbus/RS-485 500V isolation and short circuit
GPRS mobile station class B
Transient Pulse 10/1000us (600W)

SPECIFICATIONS
GEM-05 GEM-10 GEM-10SH

Dimensions 90x71x80 mm

Protection Class IP 40 Front Panel,IP54 Optional

Weight 0,4kg/device; 12 pieces per package

Communication Protocols MODBUS TCP/RTU over TCP

Network Protocols TCP/IP, ARP, ICMP Modbus TCP TCP/IP, ARP, ICMP, HTTP, Modbus TCP

Ethernet - IEEE 802-3, 802-2

Isolation Transformer - 1,5kV

GPRS

Quadband 850/900/1800/1900 MHz

Dowlink Speed Max. 85.6 kbps

Uplink Speed Max. 21.4 kbps

Online Connection 1

Max. device number that can connect 32

Ports Modbus (RS-485), USB (minitype) Modbus (RS-485), USB (minitype), Ethernet (RJ45)

Configuration Interface Mini USB port Mini USB port, Ethernet (web interfaced configuration)

Operating Modes Modbus TCP/RTU and Modbus Tunnel

Network Interface 10/100 Mbps auto-negotiation

Serial Interface 1200-115200 bps

STANDARDS

Electricity Metering IEC 62056-61 OBIS Protocol

SUPPLY

Operating Voltage 12-20 VDC

Power Consumption <SW g’

Operating Frequency 50/60Hz E

AMBIENT CONDITIONS =

Ambient Temperature -20/+60C g

Storing Temperature -30/+70C =

Humidity 10%- 85% (]
el
(o]
£
()
(04

CONNECTIONS
Mounting DIN Rail Mounting
Connection Terminals With Screws
Dimensions
ANT-01 71,2
616
GPRS Antenna ] 449 000000000000
4 Band, magnetized j;L
mounting surface ‘ f
i be
] I [
+—38,9—»
90 [e]e]e/ele]e]ole]o/ele]e}
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Modem RTU

GEM-15

GEM-15 modem RTU, is a device that can use GPRS and Ethernet
infrastructures as backups for each other for communication with
advanced I/O features. It performs control operations by remotely
monitoring values such as temperature, humidity, pressure, and
electrical parameters with its analog and digital inputs/outputs.

el — AEA It can communicate with all devices using Modbus RTU protocol,
@ I senne read information stored in their registers, assign alarms
EATES | individually, and develop a control mechanism depending on all of these.
i With its software, it can be remotely configured, its analog and digital
! REER i 5 inputs can be monitored, and reports can be created for analysis.

It sends user-defined alarms as SMS with its onboard SIM card.

SPECIFICATIONS

GEM-15

Operating Voltage 9-36V DC, protected

Digital Outputs
Module Output
Voltage Range

Max. Output Current

4 (Sink) Output with transistor
3,3-50vDC
125 mA/point , 500 mA/common

Power <5W . -
CPU 80 MHZ Min. Output Current 0.42 mA/point , 1.68 mA/ common(3.3 V)
RTC Available Max. Leakage Current 0.01 mA
Voltage Drop 2.3VDC @ 0.76 mA
. Median and mean filters are applied on analog OFF to ON Response 32 us
Input Filters inputs. Digital inputs contain analog low pass ON to OFF Response 150 ps

filter. There is a software debounce control filter. Input GND Common Lead

External Voltage Input
Max. drawn current

Analog Inputs
Module Current Input 2
Module Voltage Input 2
Current Input Accuracy 1% accuracy, 12Bit resolution
Voltage Input Accuracy 1% accuracy, 12Bit resolution

1 (4 points/common) Insulated
5- 50 VDC Max 48 mA(All Outputs On)
Max. 0.5 A (All Outputs On)

Digital outputs: OFF to ON Response 32 ps,
ON to OFF Response 150 us

Digital Inputs: OFF to ON Response < 2 ms,
ON to OFF Response < 12 ms

Samples are collected at 640 SPS (samples per
second) per each channel.

Speed after filtering operations: 4 SPS
Firmware and application updating via USB

Digital I/O Frequency

ADC Sampling Period

Program Loading

COMMUNICATION Current Input 0(4)-20mA

GSM GPRS, MODBUS TCP support Input Resistance (A) 120 OHM
i 15 kV ESD protection, galvanic insulation, Voltage Input 0(2)-10V

Serial Port (RS-485) MODBUS RTU Input Resistance (V) 40 KOHM

Input GND Common Lead 1(4 points/common)

ENVIRONMENTAL CONDITIONS

Operating Temperature -20/ +50°C Relay Outputs
Storing Temperature -40 / +85°C Module Output 4 Relay
Humidity 5..95 RH Relay Contact Outputs Com-NO (Normally Open)

Max. Contact Current

LOG
Log Record Time Resolution
Log Record Capacity

Operating Altitude
INTEGRATED INPUTS O
Digital Inputs

<2000m

3A@250VAC 3A@30VDC

1sn
Storing 19600 separate parameters with time

:\IHOI;'-'Ule :PUt 4 (Sink) stamp and parameter information
oltagefsange 0-50 VDC Alarm Log Recording Storing parameters with time stamp at start

ON Voltage Level 5VDC-50 VDC and ending times

OFF Voltage Level 0-3 VDC

Input Current
Max. Input Current
Input Impedance

Typ 0.70 mA 24 VDC
1.50 mA 50 VDC
>33 MQ

o
£
S
S
=
=
<}
=
3
o
=
(]
o

Input GND Common Lead
Max. drawn current (24VDC)
Max. drawn current (50VDC)

1(4 points/common) Insulated
Max. 5.6 mA(All Inputs On)
Max. 12.04 mA(All Inputs On)

OFF to ON Response <2ms
ON to OFF Response <12ms
Insulation 1KV

= s DIMEe NS TO NS

Connection
Diagram

—_ —

Tiogreer sana
™
.,

=]
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Pulse Concentrator

EPC-12

etocceelo0RE

a1l 1
Cimitmifim
|

13 458 BTl v mia

Tl

(T ST YIIY)

SPECIFICATIONS

ENCLOSURE
Dimensions
Protection Class
Weight
Display

Minimum Pulse Width
Minimum Time Between Pulses
Minimum Pulse Period
Maximum Pulse Frequency
Maximum Contact Resistance
Pulse Voltage

Trigger Edge

SUPPLY

Operating Voltage

Power Consumption

Operating Frequency
STANDARDS
Applied Standards
Terminal Protection Class
AMBIENT CONDITIONS
Ambient Temperature
Storing Temperature
Humidity

Mounting

Connection Type

Cross-Section for Voltage Connection
Cross-Section for Pulse Connection
Cross-Section for RS-485 Connection
COMMUNICATION

Communication Interface / Protocol
Parity

Address

Transfer Speed

Max. communication distance
(Wiring Distance)

® Data collection from electricity, water and gas meters

e 12 different meter inputs

® Defining 8 different tariffs for each of the weekdays, Saturday, Sunday,
and other holidays

® DST (Daylight Saving Time) feature

® RS-485 communication

Configuration Software

® \Vith the help of the configuration software, all device parameters
can be modified and all consumption values (electricity, water, natural
gas) measured by the device can be displayed on computer screen.

® All device settings can be modified

® |nstant value page

® Tariff based total consumption

® Access to log records

Connection Diagram

EPC-12 EPC-12

DIN 4 (PK27)
1P40
456,4 gr.
2x12 LCD

o
12 -0—"—
11 oo~
10 -—"—|
9 o+0—"—

8 o+-0—"—

O

'3

10ms
30ms
60ms
16Hz
800 ohm
10V-12v
Rising and Pulse Width Control

Gnd &
B &
A &
TR &+

)
]

L

ONOOBRWNaQ

Dimensions

190-260 VAC

<5VA 61,6
45-65 Hz

—44.9—»

EN 61010-1
IP 20

8
14

-25/ +55°C
-25/+70°C
95%

CONNECTIONS

[+—G'9z—
e—G'Le—

| «—38,9—

90

Rail Mounting (e

Terminal Screw

000000000000

2,5mm’
1,5mm?*
Cat 5 cable

06

MODBUS RTU (RS-485)
None, odd, even
1-247
1200-38400 bps
1200m

000000000000
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System Diagram

——_—- '—'—'—-_'!.--;__!
| entbus:. SR cn1oUS, -
Ny IEID T Entbus Plus rE— | Entbus Pro

Internet/
Intranet/VPN

GSM Network

Ethernet

MPR-47S MPR-34S MPR-63 MPR-63-42
MPR-53CS MPR-53S-DIN MPR-53CS MPR-53S-DIN
EPM-04CS EPM-07S-DIN EPM-04CS EPM-07S-DIN

12 | ||

] (RLE L 0L Rl LR

Pulse Concentrator

Watt-Hour Meter
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Protection & Control

ENTES Protection & Control product group includes a wide range of products that offering
solutions for safe operation of systems and monitoring.

Power Supplies Multifunctional Time Relays
® PS-242/361/362/722 e MCB-100/200
Phase Failure Relays ® ERTC-100 Series
® MKS Series Time Relays
e MKC Series ® ERTC Series ® DG Series
Phase Sequence Relays ® ERB Series ~ ® SSR-2X
e FR-02 e MCB Series e SER-YU
® EF Serisi

Thermistor Relays
e PT01 Astronomic Time Relays

® DTR Series

Current Monitoring Relays
® MCB-50 Series

e AKC Series _ )
Voltage Monitoring Relays Daylight Switches

e DGRC-01 ® FG Series

e GKRC Series Overcurrent Monitoring

® MCC Series Relays

Liquid Level Controller ® CKR Series

e SSRC-04 Control / Isolating Transformers

® ENT.PST/ENT.IST Series
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Power Supply

PS-242/361/362/722

"""" ganonesene
o (LA
PS Series power supplies provide safe and accurate DC outputs
at various power ranges, increasing the productivity of your
T m — automation solutions with wide temperature ranges and adjustable
gL pstvetess
PS-362 PS-242
a . B i C I
PRODUCT SELECTION TABLE " § S é - o 2= 2 s g ¢
2o 3 5 3 & E. 5§ 38 8 t§ 2 2
- <> 5 3 =5 &8 85 8 o3 = c & 2% © o
Sp>o & 5 3 = 2x 5 2> L BS 5 Yo § g
LOon = o = 3] ° 3 c L g k3] 5=
$3¢% & £ S £ sE o %3 T & § 83 2 %
Product Code Segs 2 2 § 8 &8 4 F f£2 6a £ 66 B B
PS-242 24W-1A-24 VDC (] () () () e o o o
PS-361 36W-3A-12 VDC ) ® e o ® e o o ®
PS-362 36W-1,5A-24 VDC () Y [ ] () () () () ) e o Y
@8-722 72W-3A-24 VDC [ ® [ [ [ [ [ [ ) [ o)
PS-242 Power Supply 24W-1A-24 VDC PS-361 Power Supply 36W-3A-12 VDC
e Wide supply voltage range (85-265 VAC/ 110-350 VDC) © Wide supply voltage range (85-265 VAC/ 110-350 VDC)
® 24 \VVDC output voltage ® 12 VDC output voltage
® 1A rated output current © 3A rated output current
® Highly efficient operation with >82% ® Highly efficient operation with >85%
@ Protection against overload, overheating, and output ® With auto-reset feature, automatically switching off to
short circuit protect itself and the system in cases of overload, overheating,

® Class Il protection that does not require ground connection  low/high input voltages and output short circuit, and automatic
activation after the fault is corrected
® Class Il protection that does not require ground connection

PS-362 Power Supply 36W-1,5A-24 VDC
® Wide supply voltage range (85-265 VAC/ 110-350 VDC) PS-722 Power Supply 72W-3A-24 VDC

® Flexibility to operate in a preferred voltage range with ® Wide supply voltage range(85-265 VAC/ 110-350 VDC)
adjustable output voltage (21,6-27,6 VDC) ® Ability to operate in a preferred voltage range with adjustable
® 1,5A rated output current output voltage (21,6-27,6 VDC)

e Highly efficient operation with >85%

e With auto-reset feature, automatically switching off to
protect itself and the system in cases of overload,
overheating, low/high input voltages and output short circuit,
and automatic activation after the fault is corrected

e 3Arated output current

® Highly efficient operation with >87%

® With auto-reset feature, protecting itself and the system by
switching off the output voltage in cases of short circuit,

® Remote monitoring of power supply status with 1 overload, low/high input voltages and thermal danger, and
NC contact (10A -250 VAC/ 5A 30 VDC), ability to automatic activation after the fault is corrected
be integrated to automation ® Class Il protection that does not require ground connection

o Notification with the "Overload" LED
® Class Il protection that does not require ground connection
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Power Supply

PS-242/361/362/722
SPECIFICATIONS
PS-242 PS-362 PS-722 PS-361

ENCLOSURE

Dimensions DIN3 DIN4

Protection Class 1P20

Indicator Output OK LED Output OK and Overload LEDs Output OK LED

INPUT

Input Voltage Range 85-264 VAC / 110-350 VDC

Frequency 45-65 Hz

Current Consumption 0,25-0,6 A 04-09A 0,8-1,7A 04-09A
Internal Fuse 25A 16 A 3,15A 1,6 A
OUTPUT

Nominal Output Voltage 24 VDC 12 VvDC
Output Voltage Range = 21,6 V...27,6 VDC -
Nominal Output Current 1A 1,5A 3A 3A
Maximum Output Current 2A 3 A 4 A 5A

_ >82%(220 VAC) >85%(220 VAC) >87%(220 VAC) >85%(220 VAC)

Efficiency >79%( 85 VAC) >82%( 85 VAC) >84%( 85 VAC) >82%( 85 VAC)
Overload Protection 2A 32A 4A 6 A
OPERATING ENVIRONMENT

Operating Temperature -20/ +55°C

Overvoltage Category 1]
Pollution Degree 1l

Ambient Humidity 95%

STANDARDS

Applied Security Standards EN 60950

Applied EMC Standards EN 61000-4-5, EN 61000-4-4, EN 61000-4-2,

EN 61000-4-11, EN 55022, EN 55011
Applied Mechanical Endurance

EN 60529
Standards
CONNECTIONS
Installation Rail Mounting
Connection Terminals Fixed Terminals with Fixed Flathead Screws

Connection Diagram

== S Dinnsions s
!{o NC CONTACT o '
L(+) 000 00
o . + —
OB o 55T
O——& O - 1] |
N(-) EEE 3 b
WA
:/ 00
— 354
==
S=242/364/722 =
>
000000000 ‘
L(+) _
: %} 8 SR 31
oO— 1%
NE) v
CONTROL v 000000000 = |_
5 | 48
TYPE PK 20 >

o
t=)
c
o}
(&)
o3
c
)
-
(5}
()
=1
o
o

95

Print Date: 02.2016

&P



Phase Failure Relays

MKC - MKS Series

pPOD X R s
(T 0 MKCL6  gorws
2.9 %S
g, *» ey MKS-MKC phase failure relays are designed to monitor

3-phase motors against overheating and damage
caused by phase faults and voltage unbalance at
industrial sites.

P99 D Ce%® ce
MKC-01 MKC-06
e o o)
PRODUCT SELECTION TABLE e < 5 & & g E
e ., F & 8 L2 3 § @ &

= 5 5 3 £ e2 2 ¢ 5 5 : I I

< g & e 2 8¢ 35 2 9 o °c g ¢ @

< © © ° [ S [} S 3} o o - N =

s § & o % 252 £ £ £ 5 =z =z 2 3

Product Code 2 & & o L &L =2 46 &~ - B8 © a
MK-01 Phase Failure Relay e o () () 20
MKC-01 Phase Failure Relay e o [ () [ 16
MKS-01 Phase Failure Relay e o ([ e o 28
MKC-03 Phase Failure Relay e O [ ® o 16
MKC-03P Phase Failure Relay WithPTC3) @ ® @ @ © ® 16
MKS-03 Phase Failure Relay e O ([ ] ([ ] o o 28
MKC-04 Phase Failure Relay o o o o [ J ([ J 16
MKC-04-U69 Phase Failure Relay [ ] [ ) ([ (] o ® 16
MKC-05 Phase Failure Relay o o () (0] e o o [ ] 16
MKC-05P Phase Failure Relay (with PTC3) @ @ [ [ O e o o ® 16
MKC-06 Phase Failure Relay ([ () (0] e 6 o o ® 16
MKC-06-U69 Phase Failure Relay (] [ ) @) e 6 o o { 16
MKC-06P Phase Failure Relay (with PTC3) ® () ® (@) e 6 o o ® 16
QAKC—ZO Phase Failure Relay o o (@] e o ([ J 29

O Can be switched off

1. Phase Absence

If all 3 phases are valid, the output relay is ON.

In case of a fault in any of the phases, the output
relay is switched to OFF.

2. Phase Sequence Error

When the phase order is correct (L1, L2, L3 clockwise),
the relay output is ON. However, if the order changes
the output relay is switched to OFF.

3. PTC Protection

If coil temperatures in the motor exceed

the value of PTC temperature limit, the

output relay is automatically switched to OFF.

4. Fixed Asymmetry (Voltage Unbalance)

If Phase-Neutral voltage shows voltage unbalance
above a fixed value (above 20% or 40%), the output

relay is switched to OFF in 0,2 seconds.

5. Adjustable Asymmetry (Voltage Unbalance)

If Phase-Phase (MKC-06/06P) or Phase-Neutral
(MKC-05/05P) voltage unbalance is below the value set
the output relay is switched to ON.

If the unbalance value exceeds the user-specified limit
(5% - 15%), the output relay is switched to OFF

after the user-defined delay time (0,1... 20s).

If the fault is over within the delay time, the output relay is
not switched to OFF and the motor continues to operate.
In addition to these features, if the L3 phase drops below
50% of the operating voltage of the device (MKC-05/05P),
the relay is switched to OFF without delay. In this case,
phase sequence and asymmetry LEDs start blinking.

* Please see page 98 for PTC Temperature graph
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Phase Failure Relays

MKC - MKS Series

SPECIFICATIONS

-—
s |

¥
=

ENCLOSURE
Dimensions
Weight
MEASUREMENT

Voltage Unbalance
SUPPLY
Operating Voltage

Operating Frequency

%20 fixed

ot

(2}
o

o
X
=

=
(=} =3 (=}
(2] (2] O
X X X
= = =

%40
fixed

%20
fixed

230 VAC

n
o

<
i &
X
=

8 | 3
& O
g ¥
s =

o
X
=

%40 fixed

o
n
o

(&)
X
=

PK21 PK22 PK25 - PK28
0,1kg/pcs 0,3kg/pcs
%10 %5-%15 adjustable Can be switched off
fixed

230 VAC |220 VAC | 400 VAC

50/60 Hz

PK22
0,1kg/pcs

%5-%25 adjustable
Can be switched off

230 VAC

1CO,8A,
Output Contact 2000 VA
On Delay
Off Delay

1NO,8A,2000 VA

0,2 sec. fixed
0,2 sec. fixed

1C0,8A,2000 VA

0,1-20 sec. adjustable
0,1-20 sec. adjustable

1CO 5A,1250 VA

0,1 sec. fixed
0,1-20 sec. adjustable

AMBIENT CONDITIONS

Ambient Temperature ;
Humidity

Over Voltage Category

-5/+55 C ; %90
11l

CONNECTIONS
Mounting
Connection Types

3 phase+neutral

Typical : § PTC vs * . .
temperature characteristics graph Function Diagram

100k oS
F NS
10k /’ -
R( ) 1k

100

Temperature (°C)

10
20 40 60 80 100120140160 180 200

Rail mounting
| 3 phase

| 3 phase+neutral |

3 phase

| 3 phase+neutral

Adjustable unbalance value

Connection Diagram

B MKG=20 s B VTKS =04 W/ AMKS=08 iy

L1 —
3N~ L2
L3
N
|
"N [[Ls
L3
15
r}R
1
16 18
15
16 | 18

L3
L2
L

(. |
! [
L - 1 y
Ll L l_Jl_J L2
[ | =
L — L s B —I- |
il . I f
P! | : Wrong Phase Sequence |
m H 3 | I
|
LTE J.?E e Dot Output Relay | [
1
i PR
- | TYPEPK2s | 09000
1
o0 O O
L2 N L3 Y
2
T
L1 2
000 T |
C1 ° B
PR A
o 58
= TYPE PK 22
=
=
=
[ T E—
o~
L " E :
b ! - :
& I
— :
1 - . o
TYPE PK 28

No PTC input except MKC-05/06P

——

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Phase Sequence / Thermistor Relay

FR-02 / PT-01
J Il_l~- ‘lll_lll e B
FR-02
™ GOOOHO FR-02 Phase Sequence Relay controls the order of 3 phases feeding
- e w= motors. If R, S and T phases are in correct order, the ON LED on the
i ' e ront panel is turned on. e phase order is wrong, the is
! - T front list d If the ph deri the ON LED i
i "R turned off and the output relay is switched to OFF.
- | PT-01
ﬂ Bwon PT-01 Thermistor Relay is developed to protect motors with PTC.
. If coil temperatures in the motor exceed the value of PTC temperature
‘ OO0 | = limit, the output relay is automatically switched to OFF.
. LA Please refer to the following graph to see the heat characteristics of
PTC at 3 different turnoff temperature degrees
FR-02 PT-01 (110°C, 120°C,and 130°C).
- J
ce
-~ N\
e 2
PRODUCT SELECTION TABLE % < =
[} = ‘5 3
sz 5 5 £ s
s £ 2 & 8 0
s 2 % o = g 4
Product Code 2 £ & E z 3 g
FR-02 Phase Sequence Protection Relay ) o ) ) ) 16
PT-01 Thermistor Relay o [ ) [ ) 16
\PTC-3 Triple Thermistor Group Y,
pecifications
Operating Voltage 230 VAC; 50/60 Hz +10%
Connection 3-phase / neutral (FR-02) / 1-phase/neutral (PT-01) T
Output Contact 1 CO contact, 8 A, 2000 VA :Q 8RS
Protection Class IP 20 R(Q)10k { hl‘\
Ambient Temp. Range -5-+50°C / /
Dimensions PK28 (FR-02, PT-01) 1K
Mounting Rail or Front Panel Mounting j
Enclosure Weight 0,3 kg 100 oy,
10
20 40 60 80 100 120 140160 180 200
Temperature °C

Connection Diagrams

B PT-01

Stop

C1

Start ﬁ?
(8}

L =

L3

Ne———————+—

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Current Monitoring Relays

AKC Series
- L —,
Jltﬂll! Jnuln
i A
plpia.. rr ' o
Sty ‘ AKC series Current Monitoring Relays measure system
‘ ! currents, and shut down systems when measured current
*iis W e a values are below or above defined levels.
"8 18 & |8 8 B
! \ CT-25 ce
= . S
Ton »o . . .
ph- g Direct monitoring up to 60A with CT-25
AKC-01D AKC-03D

Ve

J

PRODUCT SELECTION TABLE

Product Code

Under Current
Protection
QOver Current
Protection

/5A
CT-25
Pcs / Box

AKC-01D Low Current Protection (0,5-5A)
AKC-01A Over Current Protection (0,5-5A) [ ] [ ] 16
AKC-03D Low Current Protection (between 1,5 and 60A with CT-25) () [ ) 12

[ J
([
—
(o]

@KC_03A Over Current Protection (between 1,5 and 60A with CT-25) [ [ ]

* Please check page 80 for further information about CT-25.

SPECIFICATIONS

AKC-01D AKC-01A AKC-03D AKC-03A
ENCLOSURE
Dimensions DIN Il TYPE PK28
Weight 0,25kg / pcs.
Protection Class 1P20
MEASUREMENTS
i Seon 2t S0
Current Transformer Ratio .../5A Defined ranges are for CT-25
SUPPLY
Operating Voltage 230 VAC+10%
Operating Frequency 50/60 Hz
OUTPUT
Start-up Delay 1-6s.
Tripping Delay 0,5-2,5s.
Output Contact 1C/O 8A 2000VA
AMBIENT CONDITIONS
Ambient Temperature -5/+55°C ; 90%
Over Voltage Category 1]
CONNECTIONS
Mounting Rail Mounting

Connection Types Single phase 2 wires (voltage) ; .../5A current transformer or with CT 25 (current)
STANDARDS

Applied Standards EC 61010-1, IEC61000-6-2

o
t=)
c
O
(&)
o3
c
)
=1
(8]
(]
=1
o
o
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Current Monitoring Relays

AKC Series

Connection Diagrams

B AKGHOIATAKG=0AD

[CIS[S[OTO[T

[AKC-0TAID =

s~
on #d,

oooo

A
H

PK25 PK28

AKC-3A / AKC-3D series must be used if current exceeds 5A.

6 - 60A with 1 turn
3 - 30A with 2 turn
B AKG-0BATAKG-03D 2 - 20A with 3 turn
1,5 - 15A with 4 turn

* Please check page 80 for further information
about CT-25.

—
B Dimensionsiy
f — e r—
gl
n =2 1 .
PK25 PK28 L ef— pem——
| ]
[ |
\ |
Motor r p= | =
Current n ] :
Start-up Current ] || TYPE PK25 GO
Normal Under Current Condition
g Below normal current) Current sensitive
chzs:ra;mg relay trips and il
/tums motor OFF = v =
(Iset Xz g ==~ - B i
Starting Delay Delay Time ' —_— —_—
> L 3 i =
Start Motor, Start-up Delay Trip Delay Trip Dela . — LI
Start-up Delay Ends Begins Ends Time :
Begins o
—_— R—
. - . . el
Over Current 4 . dra l’
Motor Start-up Current ' — — TYPE PK 28 —_—
Current
Over Current Condition
Normal (Above normal current) Current sensitive
Operating relay trips and
Current turns motor OFF 16mm 2x0,35mm2 / 500mm
Overcurreft Trip Set Point
(Iset gy e/ > >
SartuplDeiEy, Trip Delay 43mm ¢ 15.5mm
>
Start Motor, Start-up Delay Trip Delay Trip Del i
Start-up Delay Ends Begins n[éndesay Time
Begins
CT-25

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Voltage Monitoring Relays

GKRC - DGRC - MCC Series

— - e ™\
L LR iBB GKRC series Voltage Monitoring Relays are designed to protect
| i 80 single or three-phase systems against voltage changes and phase
- = i .
- 4 : '.'; i sequence faults.
3 | ¥ . .
" - When the nominal voltage of any phase increases or decreases
K] el n q .
& - i AN (B by 50%, the relay is switched to OFF without delay.
‘ e Tew DGRC series voltage protection relay is designed to protect single
 FE Y .
= 80 EREL o or three-phase systems in cases of permanent voltage drops.
(S J
GKRC-02FA GKRC-20F GKRC-01 ce
4 N\
PRODUCT SELECTION TABLE ® . .
= 82 8 & 5 4
P . g S £ ;f 5"’- = S == =@ x
T 8 o 3 2 g 9e £. £. 3F E» 25 2£ o
Product Cod S £ 2 € & & 82 28 28 £5 %% $S 95
el BTl s 2 & 65 5 & & &° &8 &8 22 23 58 5& ¢
DGRC-01 e o | o () ® 16
GKRC-01 e o | [ (] [ 16
GKRC-02 o o | | [ (] ® 16
GKRC-02F e o [} [} [ [ [ [ () 16
GKRC-02FA [ ] | | o () ([ [ ] [ ] [ ] ® 16
GKRC-03 [ ] [ | [ | [ [ ] (] [ ) 16
GKRC-03F ( E E o o o o o ® 16
GKRC-M2 (] [ ] ] [ [ [ 16
MCC-1D 5-15 min OFF-Delay ® e o ( (] ([ ] 28
MCC-3D 5-15 min OFF-Delay e o ° ° ° ° 28
\_ GKRC-20F O O e ([ o [ J 10/
@ Adjustable.
Il Adjustable and can be switched off.
SPECIFICATIONS
o & s
< < o a a
Q o (8] Y ?
4 4 x o o
4 X X o (%)
O O O = =
ENCLOSURE
Dimensions PK28 PK22 PK28 Pk22
Weight 0,25kg/pcs 0,1kg/pcs 0,25kg/pcs 0,1kg/pcs
MEASUREMENTS
Voltage
Under Voltage Setting Range 150-210 VAC* (0,70-1,2)xUn 270-370 VAC* 150-210 VAC*
Over Voltage Setting Range 240-300 VAC* (0,8-1,30)xUn 410-510 VAC* 240-300 VAC*
Instant Tripping Value 0,5xUn 1,5xUn - 0,5xUn 1,5xUn 0,5xUn 168 VAC
Instant Tripping Time
Hysteresis
SUPPLY
. 230 VAC, Auxiliary Suppl
Operating Voltage 230 VAC+10% 400 VAC+30% 190_2%,0 VAPICJ:Y ‘ 42?2)/{%(: 230 VAC+10%
Operating Frequency 50/60 Hz
OUTPUT/SETTINGS -
Output Contact 1CO 8A 2000VA cos =1 1NO 8A 2000VA cos =1 E
On Delay 0,1-20s. - 0,1-20s. 5-15m. (1-5 m.) ‘=
Off Delay 0,1-20s. (o]
AMBIENT CONDITIONS o
Ambient Temperature/Humidity -5/ +55'C ; 90% o3
Over Voltage Categol Il g
CONNECTIONS =
Mounting Rail Mounting; Terminal with Screw 8
Connection Types 3 phase, neutral 3 phase, without neutral 1 phase, neutra1 3 phase neutral | 1phase neutral |3 phase neutral "6
STANDARDS o
Standards EC 60255-3, EC 60255-6, EC 60870-5, EC 60529
*These features can be switched-off by user 101
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Voltage Monitoring Relays

GKRC - DGRC - MCC Series

Connection Diagram

PGKRC-08/IGKRCG=08FEM

® g 5 ® ®e
123 00
N (1 2.3
DGRC-01
GKRC-01
GKRC-02
N 7, L1L2L3
(N) 8 | B L1 L2 L31
@OO® N ] 11 i
1 08 ] N
g [ N g
v N N L2 o—l——o
. Two Phase Single Phase -
N ¢ i ! i hd e ! D hd System

PN GKRG=M2 P GKRC=02FA! i i

123 a1 23|
7 B
$ug
A2 L1L2L3 1
N / Unm - ®® M . |
N L A2 e—1 l o
2900 N R
L L2
Ne—=eo—— o System L3 o—--ot—e
System
GKRC-20F B GKRC=20F
L1 L
L2
L3
N T [ N ]
N [L3] ‘N L3
Tt L2t
A1 15 A1 15
R R|
= @/
A2 16 18] A2 16 18|
15] 15]
16]18 1618 TYPE PK 22

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Liquid Level Controller

SSRC-04
. LLs-02
24 mm
| L I_I o .
3
g ‘ LLS-01
e
= ., .
g if ® SSRC-04 is used for controlling liquid levels in wells and liquid tanks
=2t 3 N at industrial sites.
:_: e 3 ; Precision (resistivity/impedance between electrodes) can be adjusted
. a. 3 between 5 and 50 kQ for different liquids.
y =
2800 i/ X ce
s |— le—>]
17 15
SSRC-04 m m
4 R L} N\
o o
PRODUCT SELECTION TABLE e 5 8 9«
B ow o8 8
Q3 B S 2
Product Code sT & 5 2
SSRC-04  Liquid Level Controller [ ] 16
LLS-01 Liquid Level Electrode L J 100
\_ LLS-02 Liquid Level Electrode [ ) 100

A Liquid level electrodes cannot be used with inflammable and corrosive liquids and food products. The liquids that will be controlled for their levels must have

electrical conductivity.

SPECIFICATIONS

SSRC-04

Dimensions

Protection Class
Weight

Pk28
1P20
0,25kg/pcs

SUPPLY

230 VAC+10%, 400 VAC+10%

Operating Voltage

Operating Frequency

Operating Range

Sensitivity

Warning Light

OUTPUT

Contact Output

AMBIENT CONDITION
Ambient Temperature, Humidity
CONNECTIONS

Mounting
Connection Types

50/60 Hz
(0,9-1,1)xUn

5-50k () adjustable

Rail mounting; terminal with screw

Front panel LED
1CO 8A 2000 VA

-5/ +50°C; 85 %

Single Phase 2 Wires

.o
@]
@3]

-
— (
I 1
! u
3l L
U L B NC
900 Q B P
5 6, 2

M
2 N LS
00 N e0dd
A1 A C_NOJ
Th{L L ] T
lUni Un
[ ; il
g I g I
L2 L2¢
L3 L3
N N

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Multifunctional Time Relays

MCB-100/200 - ERTC-100 Series

NEW

— c D
"lllll'l

New Generation Multifunctional Digital Time Relays;

® Self Supply: Operating with internal battery without power supply
(MCB-200)

® Battery life of 10 years or 1,000,000 switching (MCB-200)

® Easy setup with user-friendly menu

@ In addition to its main functions, offering flexible solutions that are tailored
to objective with trigger-controlled rich sub-functions

® With memory feature, saving time and state information in the memory
when supply is cut off, and resuming on when supply is back

® Performing functions based on real time clock with its digital time setting

MCB-130
4 N\
() —
PRODUCT SELECTION TABLE 2 £ )
5 oL © S 3 0O (& o
g 5 = 23S 9 - 3
= > = S = w < O 5 9
2 > & = £ 2 5 & Z & = < a 2 x
£ & = T £ g . ©®» £ O O > = 2 ¢ 3
5] @ (=] £ g n L 8 a o L o o O wm
Product Cod 82k 85 E 5 558832588 %z 3
. S L o ;
roduct Code Time E 3 &6 22 58 828 8JJ 82835 ¢
MCB-100 Multifunctional Time Relay 0,1s-9999min. () ® © 06 06 0 ® 15
MCB-101 Multifunctional Time Relay 0,15-9999min. [ ] o © 06 © * @ ® 16
MCB-120 Multifunctional Time Relay 0,1s-9999min. e 6 06 0 O @ * ® 16
MCB-121  Multifunctional Time Relay 0,1s-9999min. e 06 06 0 0 * @ ® 16
MCB-125 Multifunctional Time Relay 0,1s-9999min. e 6 6 0 O o O @ * ® 16
MCB-126  Multifunctional Time Relay | 0,1s-9999min. e 00 00 e o * @ e 16
MCB-130 Multifunctional Time Relay 0,1s-9999min. ® ©6 0 0 O ® 6 06 060 0 0 ® 16
MCB-131  Multifunctional Time Relay 0,1s-9999min. ® 6 6 o0 O ® 606 0 0 O * @ ® 16
- Multifunctional Time Rela ; f
MCB-200  Mutifunction: 0 0.25-9999min-0,im-99%9minl ® O O O O O e o 16
ERTC-100 Counter/ Pulse Time Relay 0,1s-9999min. o o ) @ * e 16
ERTC-101 Counter / Pulse Time Relay 0,1s-9999min. (] [ ] (] * © [ ] 16/
efer to the function table to see sub-functions included in main functions. unctions with Triggering
Refer to the functi ble t b-functi included il in functi OF ti ith Tri i
(=3 - -~ ~ =
s/ s/slg /8 g5 /s 8|zs|z
SPECIFICATIONS | o o0 o0 o0 () o0 o0 m m m [3)
= [
o o (S] (8] I (8] O O (8] (8] I
H H = = & = = s = H &
ENCLOSURE
Dimensions PK25(DIN II)
Protection Class IP 20
INPUT
Operating Voltage Range 85-315 VAC/DC - 10-30 VAC/DC
Power Consumption <2,5VA
— Control Input Dry Contact
g OUTPUT
'IE Repeat Accuracy 0,5%
(o) Reset Time <120ms
(&) Contact Output 6A CO
“ AMBIENT CONDITIONS
Operating Temperature o
5 Humidity -5...+55 °C ; 85%
:.3 CONNECTIONS
P Mounting Rail Mounts ; Screw Terminals
° Connection Types Single Phase Two Wires
=
o
104
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Multifunctional Time Relays

MCB-100/200 - ERTC-100 Series

Main Functions

a) With Supply Voltage b) With Control Input (*) c) Resettable with Rising
Edge Trigger (*)

u ON U ON
OFF| OFF]|
C [
1td 1 ] otd ol 1 otd |
R Id—b |
a) With Supply Voltage b) With Control Input (*) ¢) With Rising Edge Trigger d) Resettable with Rising e) Resettable with Falling
Edge Trigger Edge Trigger (*)
OFF | | Yorr Yore UC?F'\:: Yorr
L_,m | & H t t2 = -td T c & id
R D . rL»I <
R 3 - R R

a) Asymmetric ON Start b) Asymmetric ON Start c) Resettable Asymmetric ON Start  d) Asymmetric OFF Start e) Asymmetric OFF Start
with Control Input (*) with Rising Edge Trigger (*) with Control Input (*)
U ON U ON U ON
OFF OFF OFF
¢ fon 1 toff | ton Hoft 1 t ¢ tony ToF 7 Ton R ton € it ton Tiof I jop Mgl 1
Innl‘to_'lonl‘(o_Jl |<ﬂ’|c|on|0||<_’| IR"»L"-”»MJEEAE"»'
R R R
f) Resettable Asymmetric OFF g) Symmetric ON Start with h) Symmetric OFF Start with 1) Resettable Symmetric OFF Start
Start with Rising Edge Control Input (*) Control Input (*) with Rising Edge Trigger (*)
Trigger (*)
ON
YorF U(?F’\::
Cc
Iﬂlﬂlﬂlml‘:ﬂlﬂl 1 Jlon Lioff I ton Itoff I LT ¢ 1001 Jon [T Joff 1  ton ToMy T .“i"»"."f»'.“l”.“:ﬁ'."»'
R R
a) Single Pulse with ON Delay b) Adjustable OFF Delay Pulse c) Resettable OFF Delay Pulse d) Adjustable OFF Delay Pulse e) Resettable Adjustable OFF Delay
After Supply Voltage with Rising Edge Trigger (*) with Rising Edge Trigger (*) with Falling Edge Trigger Pulse with Rising Edge Trigger (*)
ON ON ON ON
UOFF UOFF UOFF Yorr
Cc Cc Cc
td
R R R R
a) ON Start b) ON Start with Rising Edge c) OFF Start with Adjustable Delay ~ d) OFF Start with Rising Edge Trigger

Trigger

ON
OFF

R1

R2

b) Up Pulse Counter with ¢) Down Time Counter with
Adjustable Pulse Output Rising Edge Trigger
ON ON
Y orr Yorr
1
(3 s i
[PEEENY I | i e
8 : 1 times pulses i t1 times pulses : o I<t—> g
c
a) 2 Step ON Delay b) 2 Step OFF Delay c) Start-Stop with Rising Edge “
Trigger c
Sorr| I ! o
OFF OFF :|=
Iu 1< I [T}
] ] ] [ o
Ro I le—» 2 > N e
* MCB-200 contains only the functions marked with (*) under Main Functions. o

105

Print Date: 02.2016




Time Relays

MCB - SER - ERTC - SSR - DG Series

LR N LR R A0 e
A f | B :
-un o LhE e I'} q 'l i
& S’ y 3 5 % i i
N - | £
= & L . I H' 1 '-;
e w1 i :
=1y E ﬁ iy o 13- xR
‘ & TE
Py \ = " 1 ==
Coew LA e ‘11 TIER 111
SER-Y/U DG-60 MCB-20 MCB-9 ERTC-01
4 = = N
2] © [ —
E £ 4o 5 £ £
PRODUCT SELECTION TABLE s 5 2 BgE, of 2
T @ Z S [} o 20 = 4
g8 - 9 g 5 g5 . S8l 5f . 52
Sy sg it eic EEEie iy f o 5E
& 3 23 25 == o £ SBF= 22 £ 6 g & £ go  x
9 Q& S5 £ B8 58 § 5 S380f K- & & = © o =0 8
ST S D 8z 82 55 85 E £ 8295 gfB Ly ¢ £ SF S
i z EE =5 2= == 25 z & F oo 8
roduct Code UL 8 & 53 385 52 52 5 S BE5E 553 85 6 8 3 & 28 &
ERT-01-72 Multi-function T. Relay 1 s - 100 Hours ® 6 o o o e 0 o 16
ERTC-01-DIN  Multi-function T. Relay 1 s - 100 Hours e 6 o o [ ] o 06 © 16
MCB-7 Time Relay 0,1's - 30 Hours o o 28
MCB-8 Time Relay 0,1s-999 min o O 28
MCB-9 Time Relay 0,5 s - 30 Hours o O o O 28
MCB-15 Multi-function T. Relay 0,05 s - 100 Hours e 6 o [ I ) 10
MCB-20 Multi-function T. Relay 0,1 's - 100 Hours ® 6 6 ¢ o o o o 10
MCB-25 ¢« NEW  Multi-function T. Relay 0,1 s - 999 Hours e o o I Y ®e o o 20
MCB-30 Time Relay 2-30s () 28
MCB-60 Time Relay 4-60 s [ 28
SER-YU Star - Delta Relay &;L%)_gg-goo ms ° 16
SSR-2X Right - Left Relay 0,1's - 60 Hours () 28
DG-10 Time Relay 0,6 s-10 min ® 16
DG-60 Time Relay 0,1s - 60 min ® 16
EF-10 Flasher Relay 1-10s/05s ° 10
EF-10T Flasher Relay 1-10s/05s ® 10
’ Washing 30, 60, 90,120,180 s,
\ERB-50 (DT el (RelEy Waiting 3 s, Rinsing 1-30 s 19
SPECIFICATIONS
2 o
) = =)
R 508 3 X 3 = 3 S s 5
818|387 |8|8|8|z |2 |6 |8|8|&|:
w
s = = | W H H H ? i & & ® 2 i
Dimensions PK27 Pk22 PK22 Pk22 PK21 PK20 PK28 PK10
Protection Class 1P40 1P20 1P40-1P20 1P20
Weight 0,1kg/pcs 0,1kg/pcs | 0,3kg/pcs 0,25kg/pcs 0,1kg/pcs 0,3kg/pcs
g 24-240 | 12-240 | 24-240 12-240 VAC/DC 230 VAC 230 VAC 230 VAC
Operating Voltage VAC/DC| VAC/DC| VAC/DC 1MOVAC  |24vacmc|  ZOVAC
Operating Range for Un+%20(AC) ; for Un+%10(DC)
Power Consumption <4 VA <8VA <4 VA <3VA <8 VA <3VA

Repeat Accuracy +5ms. +%0.5
Reset Time 100 ms.
Output Contact 1 CO; 8A, 2000 VA, cos =1

AMBIENT CONDITIONS
Ambient Temperature; Humidity

CONNECTIONS
Mounting

Connection Types

-5/ +55 C ; %85 |-10/+55C; %%

<150 ms.

-5/+55°C ; %85

Rail Mounting, Terminals with Screw
Single phase 2 wires
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Time Relays

MCB - SER - ERTC - SSR - DG Series

Functions of MCB-15 and MCB-20 (12~-240 VAC/DC)

shot leading edge voltage controlled input
CB-20 & MCB-8/9]

u
Em-2 LED UL
R

[ON Delay (Er) [MCB-15 & MCB-20 & MCB-30/60/7/8/9]

u
I
Er LED U/t-'l'l'l 1
RLt o [<t

| OFF Delay with control input (R) [MCB-15 & MCB-20]

R o uﬁi
e

[ON Delay with control input (Es) [MCB-20]

u
Es LED U/t 1.0 o v
S| — |
R t <t

_ot leading edge with control input (Ts) [MCB-20]

I'Single shot trailling edge with control input (Ta) [MCB-20]

u

S

P
 Flasher (Ef) [MCB-15 & MCB-20]

u
R t t

U : Supply Voltage [{ : Relay Voltage

* 24 VAC/DC supply of SER - Y/U is applied between A2-A3
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- On Delay (Er)

ACIK (ON) E ;-:-. m m,,

u
KAPALI (OFF) H

ON FLASHER i toff

T t

——m m m

* torf

" Functions of SSR-2x

U

H toit tor tort
U : Operating Voltage m %t
Plond 1otent f

Right

ﬁ : Relay Voltage mLeﬁ +>- -3 t

OFF FLASHER

| Functions of DG-06 / DG-10 / DG-60

u

tor =tixto

-
tor

(No Voltage, Delayed Impulser)

Common Functions of MCB-7/8/9; ERTC-01; EF-10/10T

3(6) T 2(5)

az

_g Machine Relay (ERB-30/50)

U _ I
y-—

i twashing |

Washing

H ) :
Rinsing ﬁAt

t rinsing

" Functions of SER-Y/U

U _ t

STAR ﬁ* ] | ¢
Eots el
i tmsy

DELTA |2A t

Al

1 -3
2
A Az

E
Wash
o

© Rinse

a1 H%—om
E
18
15
©16




Time Relays

MCB - SER - ERTC - SSR - DG Series

N | A —

Un _ = D——
{ = l E FEEET
ooooooioi' Sﬁ_so éé_‘l i
00000 - he
8 08 : TYPE PK 1;5
55000

35

Ht
90

58
[eJe]0] pret] -
- 000000000
2 |e|e » 5”]% I]
(2] o] QO e
(Z) % (@] © |T a u = v
w2 =
= 000000000
r vt ! <

TiP PK 20
) © 2 EEEEEER
= V3 9990 .
o
15 LS 15 ®
LleA1 | B1 LieA1 | B1
a . 35" .

N
N

A 15 Al 15 . 80
R |$| I’)R TiP PK 21
7 d 1 Y,

D)
A2 16 18 A2 1618 %500
A2

A2 Un~ .
16 [18
16 |18 Un :220-230VAC
—e"o—: 1 C/O, 4000 VA / 16A
Using MCB-20 with trigger input Without using MCB-20 with trigger input f  :50/60 Hz

©
- w .
A1 © I o ]
A2 ------- @ _ .'. B
- B
A3 12
. Panel installation - | = —
A1-A2 : 230 VAC equipment for _ | TippK2s 1%
A3-A2 : 24 VAC/DC DIN types
|2u-;4n ¥ 1'-‘-
e "-h:':f.
“ HE

Un :12-240W600C
T  SNE0 He.
e MDA FIND R

5 44
dibr-ne . 17,5
—

TiP PK 27

MCB-100/130 MCB-200 MCB-120/125/ ERTC-100

T Ay -
g 8= e = e 2 +_ ==
[CH ] B

—— in ‘
i

ek

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr

TiP PK25
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o
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Astronomic Time Relays
Electronic Timers

DTR Series / MCB-50/50t

i ® Automatic sunset and sunrise calculation
A o F S ® Automatic DST (Daylight Saving Time) switching
| = A - ] ® Programming based on city name and geographical coordinates
=35 o REH | o
EEPPPETE> SEED> SR STTPPED =7 pros {-: IESCR 2 relay o.utputs (16A)
AN S ® Battery life of 10 years
i ® 32 programs, and precise timing
® 24/7 relay programming
® Vacation mode
T ® Backlight Display
&S <» ® Password Protection
A
Tin é—_ !C. 32 r'!‘iﬂﬂ \\\\ L
H | N Eags | L Prog 1_-15"':4 E,/C;%); 10 Years
_7'* = '!_‘ 7 "—'.J Automatic DST switch 32 Different Geographical Sunset/Sunrise Battery Life
=y i bl i il Program Slots Programming
GEM-10
DTR-20TS c €

Configuration Software

With DTR PROG configuration software, all parametres can be set easily and quickly in computer environment. After loading the
configuration on the DTR-IR PROG device, these settings can be remotely transferred to multiple DTR-20M devices instantly
with IR (Infrared).

" = N
o © @
PRODUCT SELECTION TABLE E B El = _ =z &
5 g E ¢ § ¢ 3
g 5, £ Fe. 5 o ¢ & B 2 =
§ EE o £82 2 E § 8 S8 3 &
= 8 £ 852 § B 8 3 ® 37 & =&
ho o= 2oL g a o o) ) 0 5 =
Product Code 8 £& § 882 £ = & £ S S £ ¢
DTR-10 Astronomic Time Relay ® o [ ] ([ 10 16
DTR-10t Astronomic Time Relay ) ) () ) 10 16
DTR-14 Astronomic Time Relay () () () ® 3 16
DTR-20 Astronomic Time Relay, External Memory PROG [ ] [ ] o (] 10 16
DTR-20S MW Astronomic Time Relay (Double-Contacted) RS-485 () [ ] (] [ ] 10 16
DTR-20TS «uew - Astronomic Time Relay (With Communication) RS-485 [ ) () [ ] [ ] 10 16
DTR-20M Astronomic Time Relay, IR Programming IR () o ([ J ([ 10 16
DTR-25 Astronomic Time Relay () ® ® ® e 10 16
MCB-50 Electronic Timer, 32 Programs ° ° ® 10 16 5
MCB-50t Electronic Timer, 32 Programs ° e o 10 16 E
Programmer 8
DTR-PROG Programmer (for DTR20) o3
LDTR_|R_PROG IR Programmer (for DTR20M) Y, g
o
8
=
o
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Astronomic Time Relays /Electronic Timers

DTR Series / MCB-

DTR-10/10t:

50/50t

Astronomic Time Relay

l@@l = 7'?"

7124 Automatic DST switch

Geographical
Programming

15 Different
Programs.

DTR-14: Astronomic Time Relay (with Photocell Input)

DTR-20/25: Astronomic Time Relay (External Memory)

DTR-20M: AAstronomic Time Relay (IR Programming)

[@] 2k

7124 Automatic DST switch

I@@I - 7?"

& (=)0
WL §

15 Different
Programs.

Geographical
Programming

IR

Photocell

I I _.'-'_1.'.1 I l 32 I | e |
DTR-25: Astronomic Time Relay (Praying Time Calculation) éz::f:g e ) D= : Frog ?
- 7
DTR-20S/DTR-20TS: Astronomic Time Relay (DD &) (D) Prog
(Double Contact/Communication) B
32
MCB-50/50t: Time Relay
SPECIFICATIONS
DTR-14 Oreanzs | DIRA | DTR-20 | DTR-20M | DTR-20S | DTR-20TS

Dimensions

Pk25 Pk28 Pk25 Pk28

Protection Class 1P20
Weight 0,2 kg
Display 1,3"LCD

Operating Voltage Range 230 VAC
Operating Frequency 50/60 Hz
Operating Range 190-260 VAC 85-265 VAC

Power Consumption
INPUT / OUTPUT / SETTINGS

<10VA <3VA

DT T 8A 250 \%Eg 2000VA  [16A 250VAC 4000VA | 16A 250VAC 4000VA 16A 250 %/C,:O\c()i 4000VA 16A 2501V(/-ig 4000VA
Refresh Time 60 s. 1s.

Accuracy <1 sn./gin <0,5sn./day

Sensor CdS(Light-sensitive photoresistor) -

Light Intensity 1-3 lux -

AMBIENT CONDITIONS
Ambient Temperature; Humidity
CONNECTIONS
Mounting
Connection Type

-10/+50°C ; % 85

Rail mounting; Screw Terminals
Single Phase 2 Wires

B ConnectioniDiagramssssssy i

-
-
'

t——

= ||

TYPE PK 28

i C1 C2

TYPE PK25

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr

o
b=
c
O
(&)
o
c
)
=]
(8]
()
o
2
o

110

Print Date: 02.2016




Daylight Switches

FG Series
RN C
J
| D & & C
Fo-4. Feepos
| ¥ F
i e
__fm_;'. ol FG series daylight switches control lighting systems according to
~ :}ﬂl-: . environmental light levels.
' |
5 =
P800
FG-4
-
PRODUCT SELECTION TABLE 2 3
g B B 0§
S & £ 3 5 3 <
T ¥ 8 8 & 3 ;-
x 3 s a o0 92 5 o
J e 2 o 8 T 2 »
Product Code < X 2 2 £ & 3 &
FG-4 Daylight Switch () () 10
FG-4A Daylight Switch ® () 10
FG-4R Daylight Switch Y () 10
FG-4T Daylight Switch (Triac output) e o o o 10
\FG-SENSOR Light Sensor Y 20
SPECIFICATIONS
FG-4 FG-4A FG-4R FG-4T i i
Dimensions PK28 PK10 '13£2 %3 o Sensor
Protection Class 1P20 -
Weight 0,2kg/pcs 0,5kg/pcs %g Fo-4
SUPPLY > 1
Operating Voltage Range 190-255 VAC S 2
OUTPUT LQ 2x0.75
On-Off delay 540s. 25-45's, g:
1CO 1CO _ Ne
S Ui 8A/2000 VA 5A/1250 VA
Triac Output - - - 8A/400V
2x0.75 Sensor
PHOTOCELL INPUT
Illuminance Setting 1-3 Lux 1-10 Lux
Hysteresis Value Min. 5% - Max. 30%
. - 1 Lux (0.2 - 2 Lux)
Adjustment Tolerances 10 Lux (7 - 12 Lux)
AMBIENT CONDITIONS
Ambient Temperature -5/ +50°C
CONNECTIONS
Mounting Rail Mounting, Terminal with screw Lie
Connection Types Single phase 2 wires tg
N
74 50
i e :
=] —
=l= s
r — P —
o L
N _ L1
_F —_— -.|:‘|' L2 e
i . P - L3 e
_ | . LT N
TYPE PK 10 TYPE PK 28
11
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Overcurrent Monitoring Relays

CKR Series

CKR series combine overcurrent relays and reverse/independent time
relays in a single device. These relays are used to protect transformers,
motors, generators, and energy transmission lines in the energy distribution
system against short circuits and grounding faults.

In order to provide top level protection, “selective protection” should be
implemented. The main purpose of the selective protection is to limit the
fault at minimum and disconnect as soon as possible.

J
CKR-93T (144x144mm) ce
s N\
PRODUCT SELECTION TABLE <
5
Product Code 2
o
CKR-93T 3 Phase + Earth (Adjustable Inverse and Fixed Times for Phase & Earth) 85-265 VAC / DC
\CKR-92T 2 Phase + Earth (Adjustable Inverse and Fixed Times for Phase & Earth) 85-265 VAC / DC 4 )
SPECIFICATIONS
Correct protection for inverse time overcurrent
CKR-92T CKR-93T

relays can be achieved under the following conditions:

1) Relays with same operation characteristics ENCLOSURE

must be connected in series. fimensions 144x144mm PR17
. Weight 1,3kg/pcs

2) OFF-delay of the relays used in the system SIS et

must be set as "Current/time steps". Earth fault protection

MEASUREMENTS

Current-based start-up delay of the relays must be

] ) Operating Current 1A earth, 5A phase
set so that the “current/time steps” will decrease as Accuracy Current In or Iset 5%; Time 7,5% or +40ms
they move away from the supply. By this manner, the Burden <3VA
. . X X Overcurrent pick-up 0.2-3.35x1In0.25
relay at the end of the line (R4 in the following figure) Overcurrent instant 2-17x1,step 1

2.5,5,15 sec 0.1-1 step 0.1

According IEC255, ANSI (normal, very, extremely,
Inverse Time longtime, moderately)CKR-9XT series don't have

moderateli inverse time.

should have the shortest OFF-delay time. Definite Time
This situation can be observed from diagrams

and current-time characteristics given below:

Operating Voltage 24VDC,
85-265VAC/DC+10%
B Operating Frequency 50/60 Hz
Current - Time Characteristics
Power Consumption <2VA

INPUT / OUTPUT
Output Contact

= k=) b= L= t(sn)

Ri: Ry} Rs : R4

1NO for phase;
1NO for neutral;
10A/1400VA

\\\\:'(:;;;1

: 15 (0Rg
Energy flow 14 (0-Ra

direction

Power 14(t) <'|3 <2 (;; <M ()
Source

AMBIENT CONDITIONS
-5/ +55°C

1 10 20 Iall

Ambient Temperature
CONNECTIONS
Mounting

Front mounting with rear terminals

2 phase + netural ;

Connection Types
3 phase + neutral (for current input)

A. CKR series have the following I/t characteristics.
According to IEC-255, BS-142 these are:

a - Normal Inverse

b - Very Inverse

¢ - Extreme Inverse

d - Long Time Inverse (CKR-93T)

e - Independent Time 1 (2.5 s)

f - Independent Time 2 (5s)

[

d - Independent Time 3 (10 s)

h - Independent Time 4 (15 s)

Instant switch-off current, time multiplier, and
current-time characteristicssettings can be done
separately for phase and neutral.

® Double Insulation ( ] )s ® |P40 (front panel)
© Measurement Category I ® |[EC 60255-3

© Terminal Connection ® |EC 60255-6

° ® |[EC 529

Flush mounting with rear
terminals

112
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Overcurrent Monitoring Relays

CKR Series

Connection Diagram

e A=ThreelPhasefandlEarthiFaulti@vercurrentiMonitoring!Device s

(]
Auxiliary device
ER-3Y

)

Ko
Auxiliary device
ER-3Y

122
103 |
g -
g 2 [
w 105
TYPE PR 17

Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr
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Function Tables

dar

PRt

o Wi
e Wiy
PHASE FAILURE RELAYS el FEy
No phase + Asymmetry MKC-01 MKS-01
No phase + Asymmetry + Phase Sequence MKC-03 MKS-03 MKC-04
No phase + Asymmetry + Phase Sequence + PTC MKC-03P
No phase + Adj. Asymmetry + Phase Sequence + Adjustable on / off delay MKC-05 MKC-06 MKC-20
No phase + Adj. Asymmetry + Phase Sequence + Adjustable on / off delay + PTC MKC-05P  MKC-06P
No phase + Phase Sequence FR-02
PTC PT-01
Tae aps BE
L 3]
E Sk s e e, Ty lE
LIt S i 1
v Iﬁ -5= i ek .-l-.
e B
VOLTAGE MONITORING RELAYS Lidd | Gkl RN
Low Voltage + Adjustable on / off delay DGRC-01
Over Voltage + Adjustable on / off delay GKRC-01
Low Voltage + Over Voltage + Adjustable on / off delay GKRC-02 GKRC-03 GKRC-M2

No phase+Low Voltage+Over Voltage+Adjustable on / off delay+Phase Sequence GKRC-02F  GKRC-02FA  GKRC-03F  GKRC-20F

BaETRE FAFARE

Ee E E s ‘f— &
CURRENT MONITORING RELAYS Ve 53
Low Current AKC-01D AKC-03D
Over Current AKC-01A AKC-03A

(L]

R o TE) B
- g-e, |: al
o E B @il — -1 N
TIME RELAYS sl
On Delay MCB-30 MCB-60
On Delay + Off Delay MCB-7 MCB-8
On Flasher EF-10 EF-10T
On Delay + Off Delay + On Flasher + Off Flasher MCB-9
On Delay + Off Delay + On Flasher + Off Flasher + Down Timer ERT-01 ERTC-01
On Delay + Off Delay + On Delay, Off Delay with Control Input + Control Input MCB-15

On Delay + Off Delay + On Delay, Off Delay with Control Input + Control Input + Symmetric Flasher MCB-20  MCB-25
Rising and Falling Edge Triggered, Delayed Leave

Tensile Delayed in Rising Edge, Delayed Leave in Falling Edge MCB-25

Delayed Impulse DG-10 DG-60

Star - Delta SER-YU

Right - Left SSR-2X

Dish Washer Relay ERB-50
g LR
c .
] s
8 &
o3 SR
-1 | ASTRONOMIC TIME RELAYS Lhid
:'3 Astronomic + 15 program DTR-10 DTR-10t DTR-14
"g Astronomic + 32 program DTR-20 DTR-20M DTR-25
E Digital Time Relay + 18 program MCB-50 MCB-50t
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Control Transformers

ENT.PST Series

ENTES control transformers ensure safe operation of devices with their 24 VAC
output voltage. In addition to products with 230 or 400 V constant voltage inputs,
transformers with alternate input voltages (400; 230+15-15) are available. Control
transformers are designed for continuous operation under 50°C ambient temperature.
All ENTES control transformers have C € mark and are compatible with EN standards.

43

4 i )\
Features

©® Compatible with TS.EN 61558-2-2

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

® Welding of sheet metal with air gap that minimizes the enclosure grounding resistance

® Preserving its nominal output value up to 50'C ambient temperature

@ Iron core with high magnetic permeability

@ High quality copper winding

® Class 1 transformer

©® Minimum primary-secondary isolation voltage values: 2200 VAC for 400V transformers,1800 VAC for 230V transformers

A J
[ _ e
% ) E o B ENT.PST Series
S S x .
oo =
Ere = = O =3
| 29 \¢/924Nn2 oo o o 1 ! [ f 1 [ [ | |

e e e e e e
ENT.PST.2324.25 25 51 1 4mm? 66 76 80 50 64 80 5'8

ENT.PST.2324.50 50 97 15 4mm2 84 76 91 64 64 82 5%8
ENT.PST.2324.100 100 209 19 4mm2? 84 76 91 64 64 96 6*9
ENT.PST.2324.160 160 338 24 4mm? 96 89 99 84 74 100 6*9
ENT.PST.2324.200 200 419 3 4mm2 96 89 99 84 74 100 6*9
ENT.PST.2324.250 250 559 3,4 4mm? 96 102 99 84 87 114 6%9
ENT.PST.2324.320 320 689 44 4mm2 120 90 127 90 83 92 6*9
ENT.PST.2324.400 400 961 56 4mm2 120 102 127 90 95 106 7*13
ENT.PST.2324.500 500 1260 7,1 4mm2? 120 122 127 90 109 126 7*13

23|
0
ENT.PST.2324.630 630 1520 7,6 10mm? 150 113 141 122 89 120 7*13
L 200V./24V bbb bbb b ] 400
(]

:? €:24

£

e . S
ENT.PST.4024.25 25 51 1 4mm2 66 76 80 50 64 80 5*8
ENT.PST.4024.50 50 96 15 4mm2 84 76 91 64 64 82 5*8
ENT.PST.4024.100 100 218 2 4mm2 84 76 91 64 64 96 679
ENT.PST.4024.160 160 344 24 4mm2 96 89 99 84 74 100 6*9
ENT.PST.4024.200 200 460 29 4mm? 96 89 99 84 74 100 6*9
ENT.PST.4024.250 250 584 34 4mm? 96 102 99 84 87 114 6*9
ENT.PST.4024.320 320 749 44 4mm2 120 90 127 90 83 92 6*9
ENT.PST.4024.400 400 909 55 4mm2 120 102 127 90 95 106 7*13
ENT.PST.4024.500 500 1241 7,1 4mm2 120 122 127 90 109 126 7*13
ENT.PST.4024.630 630 1556 7,6 10mm? 150 113 141 122 89 120 7*13

o

*On-demand production in different voltage values up to 2500VA
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Control Transformers

ENT.PST Series

400 - 230 / 24 V With Alternative Input (15-0-15 V)

Connection Diagram

8 _

$2 .= 2 ENT.PST. A

— 0 t‘ © :

© w—

€8 ® D <

£z E S 2 400
400-230/24V 22 a3 2 §
ENT.PST.A4024.25 25 | 400 | 51 | 1 |4mm?| 66 | 76 | 80|50 | 64 | 80 | 5*8 =
ENT.PST.A4024.50 | 50 | 400 | 97 |15 4mm2| 84 |76 | 91|64 | 64 | 82 | 5*8 230 —3
ENT.PST.A4024.100 100 @ 400 | 218 | 2 | 4mm2| 84 | 76 | 91 |64 | 64 | 96 | 6*9 E € 24
ENT.PST.A4024.160| 160 | 400 | 344 | 2,4| 4mm?2| 96 | 89 | 99 |84 | 74 [100 | 6*9 3
ENT.PST.A4024.200 200 @ 400 | 460 | 2,9 4mm2| 96 | 89 | 99 | 84 | 74 |100 | 6*9 =
ENT.PST.A4024.250 | 250 | 400 | 584 | 3,4 4mm2| 96 [102| 99 |84 | 87 |114 | 6*9 45 —3
ENT.PST.A4024.320 320 | 400 | 749 | 4,4 4mm?2 | 120 | 90 [127|90 | 83 | 92 | 6*9 0 —3
ENT.PST.A4024.400 400 | 400 | 909 | 55| 4 mmz2 | 120 (102 |127|90 | 95 |106 |7*13 +15 e— —
ENT.PST.A4024.500 500 @ 400 | 1241| 7,1 4 mm2 | 120 | 122 |127| 90 | 109|126 |7*13 =
ENT.PST.A4024.630 630 | 400 | 1556 | 7,6 | 10 mm? 150 | 113 | 141(122| 89 [120 |7*13

4 mm?2

*On-demand production in different voltage values up to 2500VA

- 230/24V & 400/24V
fe
- — — il
f F B § ‘ % :E iE
=l | EE— ==
O
- H o
i 1. 5 o a
boat—hl
E D
B
400-230/24V With Alternative Input (15-0-15V)
F
= i R ¥
==
O ‘
e H ke —
S
SN = o
B A og
S
k7]
Connection diagrams are given for reference. Please always check the latest user manual given with product or download from www.entes.com.tr ‘9
o
o
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Isolating Transformers

ENT.IST Series

ENTES isolation transformers enable safe operation of devices by isolating
the secondary part from the primary voltage. Isolation transformers have
constant input and output voltages. (230V or 400V) They are generally used
at places requiring galvanic isolation and to obtain a star point in networks
without star points.

All isolation transformers have C€ mark and are compatible with EN standards
(S J

q3

s N\
Features

©® Compatible with TS.EN 61558-2-2
® Vacuum impregnated varnish method that improves efficiency by reducing heat losses, provides protection
against humidity, and enables quiet operation.
©® Welding of sheet metal with air gap that minimizes the trunk enclosure resistance
@ Reducing instant current fluctuations
® Preserving its nominal output value up to 50°C ambient temperature
@ Iron core with high magnetic permeability
©® High quality copper winding
® Class 1 transformer
® Minimum primary-secondary isolation voltage values: 4400 VAC for 400V transformers, 3600 VAC for 230V transformers

Isolating Transformers

Connection Diagrams

230/230

ENT.IST.2323.25
ENT.IST.2323.50 50 | 104 15 | 4mmz2 | 84 | 76 91 | 64 | 64 82 | 5*8
ENT.IST.2323.100 | 100 | 199 2 4mm2 | 84 | 76 91 | 64 | 64 9 | 6*9
ENT.IST.2323.160 | 160 | 338 24 | 4mm2 | 96 | 89 99 | 84 | 74 100 | 6*9
ENT.IST.2323.200 | 200 | 428 29 | 4mm2z | 96 | 89 99 | 84 | 74 100 | 6*9
ENT.IST.2323.250 | 250 | 548 34 | 4mm2 | 96 [102 | 99 | 84 | 87 14 | 69
ENT.IST.2323.320 | 320 | 701 44 | 4mm2 | 120 | 90 | 127 | 90 | 83 92 | 69
ENT.IST.2323.400 | 400 | 959 54 | 4mmz2 | 120 102 | 127 | 90 | 95 106 | 7*13
ENT.IST.2323.500 | 500 | 1259 | 7,1 4mm2 | 120 122 | 127 | 90 | 109 | 126 | 7*13
ENT.IST.2323.630 | 630 |1493 | 81 4mm2 | 150 | 113 | 141 | 122 | 89 102 | 7*13
400/230
ENT.IST.4023.25 25 51 1 4mm2 | 66 | 76 80 | 50 | 64 80 | 5*8
ENT.IST.4023.50 50 95 15 | 4mm2 | 84 | 76 91 | 64 | 64 82 | 5'8
ENT.IST.4023.100 | 100 | 216 2 4mmz2 | 84 | 76 91 | 64 | 64 9 | 6*9
ENT.IST.4023.160 | 160 | 330 25 | 4mm2 | 96 | 89 99 | 84 | 74 100 | 6*9
ENT.IST.4023.200 | 200 | 454 3 4mm2 | 96 | 89 99 | 84 | 74 100 | 6*9
ENT.IST.4023.250 | 250 | 555 36 | 4mm2 | 96 (102 & 99 | 84 | 87 14 | 69
ENT.IST.4023.320 | 320 | 744 45 | 4mm2 | 120 | 90 | 127 | 90 | 83 92 | 6*9
ENT.IST.4023.400 | 400 | 942 5,6 4mm2 | 120 | 102 | 127 | 90 | 95 106 | 7*13
ENT.IST.4023.500 | 500 | 1174 | 7,1 4mm2 | 120 [122 | 127 | 90 | 109 | 126 | 7*13
ENTIST.4023.630 | 630 |1555 | 83 | 4mm2 | 150 | 113 | 141 | 122 | 89 102 | 7*13

IS
1
5

I Y

I}

3

"»—[ N

I}

S

E 230 V

Looonnooooooooom

o

U

*On-demand production in different voltage values up to 2500VA
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Isolating Transformers

ENT.IST Series
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'I:URK STANDARDLARI ENSTiTﬂSI'J_
TURK STANDARDLARINA UYGUNLUK BELGESI

TURKISH STANDARDS INSTITUTION
CERTIFICATE OF CONFORMITY TO TURKISH STANDARDS

Markamn Tamimm Deseription of the Mark

TSE VIEN e Yeymor h m m

BELGE NUMARASI 14,0.30.4.34 00/TSE-66471
REFERENCE NUMBER OF LICENCE

BELGENIN ILK VERILIS TARIHI 09.01.2015

DATE OF FIRST ISSUE OF LICENCE

BELGEMNIN SON GECERLILIK TARIHI 23.10.2015

LICENCE VALID UNTIL

BELGE SAMIBI KURULUSUN ADI ENTES ELEKTRONIK CIHAZLAR IMALAT VE TICARET ANONIM
MAME OF THE LICENCE HOLDER 51&}(,511

BELGE SAHIBl KURULUSUN ADRESI Y. DUDULLU ORGANIZE SANAY| BOLGESI 1.CAD. NO:23 34775
ADRESS OF THE LICENCE HOLDER UMRANIYE ISTANBULITURKIYE

URETIM YERI ADI TRANSOVAK ELEKTRIK CIHAZLARI SAN. VE TIC AS.

NAME OF THE MANUFACTURING PLACE

(URETIM YER| ADRESI MALTEFE MAHALLESI CIFTAHAVUZLAR YOLU ASLANER SANAY|
ADRESS OF THE MANUFACTLRING PLACE SIT. NO:7 F BLOK ZEYTINBURNL! ISTANBULTURKIYE

IPTAL EDILEN BELGE NUMARASI (Varsa)
INCICATION OF SUPERSEDED LICENCE (i ary)

TESCILL] TicARI MARKASI ENTES
REGISTERED TRADE MARK

ILGILl TURK STANDARDI TS 620 EN 60044-1 | Olgll transformatérien — Balom 1; Akm
RELATED TURKISH STANDARD transformattrier] § 16.03.2004

BELGE KAPSAMI
SCOPE OF LICENCE

TIP;

ENT.B TIPI, 5/5A, 10/5A, 15i5A, 20054, 25/5A, 30/5A, 40454, 50/5A, BO/SA, T5/54, BO/SA, 10054, 125/54, 150/5A,

200/54, 250/5A, 300/5A — SVA, 10VA, 15 VA, - 0.5, 1 SINIF|

ENT.30 TIPI, 100/5A, 150454 — VA, 10 VA, - 1, 3 SINIFI

ENT.30 TIPI, 200/5A, 250/5A, 300/5A — 5, 10 VA, - 0.5, 1, 3 SINIFI

ENT.40 TIFl, 300/5A, 400/54, S00/5A, GO0/SA — SVA, 10VA, 15 VA, - 0.5, 1, 3 SINIF!

Elr:trli:su TIPl, T50/5A, BOOVSA, 1000/5A, 1200/5A, 125054, 1500/5A, 1600/5A — SWA, 10VA VE 15 VA, - 0.5, 1 VE 3
I

ENT.80 TIPI, 1200/54, 1250/5A, 1500/5A, 1600/5A, 2000/5A, 2500/5A — 10WA, 15VA, 30 VA, - 0,5, 1 VE 3 SINIF|

Em#w TIPI, 1800/54, 2000454, 2500/5A, 3000VSA, 3200/54, 4000/54, S000/5A — 10VA, 15VA, 30 VA, -0.5,1, 3
|

3
1.2015
HAKAN DENIZ
TSE ISTANBUL BELGELENDIRME
MUDURU

“Bu betge, tegaiandiion [FGaGn, Gt yirnin Enafilmiein balried§ ganisn sarpiacigin da gsterr.
FETANBRAL" [ETANBLL BELGELENDSME MUDDAL G (Copmom Tren Istsayony Yani QAVIROVAGERZE * Tel: 282723137 Faks J0IT231008 * web: * srmal

Hum-rth:mhnrﬂwuummamnuwnmumﬁmm.m“mmm 101
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C8 TEST CERTIFICATE

Product
Produit

Mama and address of the Applicant
Nom et adresse du damandseur

Mame and address of the manufaciurer
Mom et adressa du fabricand

Hame and rddrass of the faclory
Mom el gdresse de Musine

Rafing and prncipal characierislics
gleurs nominales et caracténistiques principales

45-65 Hz, < 4 VA
Trademark (if any) Entes
Marque de fabrigue (5 elle existe)
Type of manufacturar’s Tesling Laboratories used
Type de programma de laboraloire d'essais constructeur
Model / Type Raf. See annex Additional sheels
Réf. de type
Addilional information (if necessary may also be reported on page 2)
Les informations complémentsires {s| nécessaire, peuvent &lre Indiquées sur
la 2&me page)
A sample of product was tested and found to be in conformity with IEC B1010-1{ad. 3}

Un échantillon de ce produil & & essaye e & considéré conforme & la CEI

This: CB Test Certificate is issuad by the Natonal Cerification Body:

DEKRA Certification BV,
Meandar 1051, BAZ5 MJ
Arrihem

The Hethedands

CERTIFICAT D'ESSAI OC
Digital Panel Metbars

Entes Elekironik Cihazlar Imalat ve Ticaret A5,
¥ Dudulhi Org. San. BAL 1.

Cad, No:23 Umiraniye

sianbud

Turkey

Entes Elekironik Cihazlar Imalal va Ticarel A 5.
¥ .Duwdullu Org. San. Bl 1.

Cad, Mo:23 Umraniye

sfanbul

Turkey |

Enles Elekironik Cihaziar Imalal va Ticare! A5
¥.Dudullu Org. San. B, 1.

Cad, No:23 Umraniye

stanbul

Turkey

1,Group: 2200230 V AC £ 10 %; 50060 Hz, < 8 VA 1101115 W AC £ 10 %,
S0/80 Hz, < B VA

2.Group; 220-230 W AC £ 10 %: 45-85 Hz, = 4 VA 110- 115V AC £ 10 %:;
45-65 Hz, = 4 VA

3, Group: 24-250 V AC/DC; 45-65 Hz, =4 V4

4, Group: 24-250 W ACIDC; 45-65 Hz, = 4 VA

5. Group: 220-230 W AC £ 10 % 45-B5 Hz, <4 VA 110115V AC 2 10 %;
4565 Hz, < 4 VA

. Group; 220-230 W AC + 10 %:; 45-B5 Hz, <4 VA 110116 VAL 2 10 %;
#5-55 Hz, =< 4 VA

7. Group: 220-230 WV AC £ 10 %: 45-85 Hz. < 4 VA 110115 WV AC 2 10 %

Ce Certificat d'eszai OC est établi par MOrganisme MNational de Cerification

> DEKRA

Date: 2014-02-11

Signature: A.G.H. Bergerosat
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s H ey ES CERTIFIKAT TYPU
;'.‘% F EC - type examination certificate

Ny SK 12 - 040 MI-003 Rev.0 Add.0
V sllade s nariadenim viady Slovenske) republiky & 29472005 Z. 2. o meradlach v znenl

nariadenia viady €. 445/2010 Z_ z., ktorym sa transponuje smernica Eurdpskeho
parlameniu a Rady 2004/22/ES z 31. marca 2004 o meradiach v platnom zneni do
pravneho poriadky Slovenske] republiky

in accordance with Govemmen! Ordinance of the Slovak Republic No 294/2005 Call. on measurning instruments
as amended by Governmen! Ordinance No 4452010 Coll.. which implements, in the
Slavakia, the Directive 2004/22/EC of the European Parfiament and of the Council of 31
March 2004 on measuring instruments as later amended

Ziadatel ENTES Elektronik Cihazlar Imalat ve Ticaret A.S

Issued fo (applicant) Yukan Dudullu OSB 3, Cadde, And Sitesi, No:6
34775 Umraniye, Istanbul

Druh meradia elektromer

in respect of active electrical energy meter

Obchodna znatka Typ ES-32L

Trade mark/Type

Zakladné pokiadavky priloha &. 1 a priloha MI-003 k nariadeniu viady SR & 20472005 Z z.
Essential requiremnents Annex No 1 and Annex MI-003 to SR Governmen! Ordinance No 284/2005 Colf.

Poufité harmon. normy  EN 50470 -1 Dalsie pouzité dokumenty OIML R 46 CD3
a normat. dokumenty EN 50470 -3 Further applied documants WELMEC 11.1
Harnonised standards and -

normative documents usad

Popis a dokumentacia Zakladné parametre, popis meradia a podmienky schvalenia sd uvedené v
zaveretnom protokole &islo 017/1432/12 MI-003, ktory je siéastou tohto ES
certifikatu typu. Vietky vykresy, diagramy a dokumentacia sd archivované v zlozke
cznatenej ENTES_ES32L

Descriplion and The principal characteristics, instrument description and approval conditions are sel out in

documeantation the Final profocol No 017/1432/12 MI-003, which is part of this EC - lype examinalion
certificate. Al the designs, schemalic diagrams and dacumentation ane recorded in
reference folder ENTES_ES32L.

Platny do 2022-04-04
Valid wni

Notifikovana osoba 1432
Notified Body

Vystaveny dha 2012-04-04
Date of issue

@ i |4 Mocaldriciane] osoby
Reg. No 0S&P-017 | SLfE e sertbiive of Notified Body

Ak sa na meradio vzlahujl aj dal$ke technicke predpisy, kiord zahifiajl né g ty-rhie
predpokladu zhody meradia s I'}rnllnnfaﬁniﬂﬂﬂ
Where the inslrument is subject (o ciher Direclives covenng other aspecis, this EC - lype éxaminalion certificale (s vaid, assuming thal
the instrument conforms to the provisions of those Directives

adla, ES certifikal typu plati len za

Siovenska lagaina metroldgia, n. o, Hviezdosiavova 31, 974 01 Banaki Bystrica. Slovakia

FR-Poeig (LTI, R
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V silade s

In accordance with

Vyrobca
Issued to (manufacturer)

Kategdria meradiel
Meas. instrument calegory

Matifikovana osoba
Notified Body

Priloha
Platné do
Valid until

Vystavené dfia
Date of issus

PSNAS
Rog. Mo 05&P01T

Bez pisomnéha sdhlasy notifikovane] osoby méde byl toto esvedtenies reprodukovant iba ako oslok
Withaut wrlfen permasson of the nobfed body tha Approvesd on qualily management syalem may be mproduced only &3 8 whale:

OSVEDCENIE

o schvaleni systému manazérstva kvality
Approval on a quality management system

SK12-033D Rev.0 Add 0

prilohou D k nanadeniu viady Slovenskej republiky & 204/2005 Z. z o meradiach,

v zneni nariadenia viady SR & 44572010 Z. z., ktorym sa transponuje smernica
Eurépskeho parlamentu a Rady 2004/22/ES z 31. marca 2004 o meradlach

v platnom zneni do pravneho ponadku Slovenske] republiky

Annex D lo Governmen! Ordinance of the Siovak Republic No 294/2005 Coll. on measuring
ingtruments as amended by Govermnmen! Crdinance of the Slovak Repubilic No 4452010 Coll,
which implements , in the Slovakia, the Direclive 2004/22/EC of the European Parfiament and
of the Council of 31 March 2004 on measunng insirumanis as laler amended

ENTES Elektronik Cihazlar Imalat ve Ticaret A 5.
Yukari Dudullu OSB 3. Cadde AND Sites: No:6 Umraniye
Istanbul, Turkey

elektromery (MI-003)
active electrical energy melers (MI-003)

Tymto osvedéenim sa potvrdzuje, 2e systém mana2érstva kvality a procesu viroby
meradia zabezpeduje - v rozsahu platnosti podfa prilohy - zhodu meradiel s
prislusnymi pa2iadavkami vyssie uvedenych predpisov

Thiz approval confirms thai the quality management system and produchion process ensures -
within the scope specified in the annex - compliance of the measunng instruments with the
appropriate requirements of the directive mentioned above.

1432
2 strany
2 pages

2015-09-18

2012-08-18

Slovenskd legiding metrologia, n o . Hvezdosiavova 31, 874 01 Banskd Bystnca, Siovakia

Lr B RS
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NLDX.E331258
Motor Controllers, Magnetic

Motor Controllers, Magnetic

See General Jnformation for Motor Controllers, Magnetic

ENTES ELEKTRONIK CIHAZLAR IMALAT VE TICARET A S
YUKAR] DUDULLU O5B 1

CAD'NOD 23

LIMRANIYE

34775 ISTANBUL, TURKEY

E331258

Capacitor switching contactors, Types 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-10-C11, ENT-KT10-CO0Z, ENT-KT-12-C02, ENT-KT-18-C02, ENT-KT-20-C02, ENT-KT=-25-C02.

Last Updated on 2013-07-27

Questions? Erink this page Tarms of Use Page Top

B 2014 UL LLC

Whaen the UL Leal Mark is on the product, or when the word "Environment” is included in the UL Mark, please search the UL Envirgnment
database for additional infarmation regarding this product’s certification.

The appearance of a company's name or product in this database does not in itself dssure that products so identified have been manufactured

unogr UL's Fallow-Up Service. Only those products beaning the UL Mark should be congsidered to be Certified and covered under UL's Follow-Up
Senvice. Always ook for the Mark on the product.

UL permits the réproduction of the material contained in the Online Certification Directory subject to the fallowing conditions: 1. The Guide
Information, Assembiies, Constructions, Deslgns, Systems, and/or Certifications (files) must be presented in their entirety and in a non-
misleading manner, without any manipulation of the data {or drawings), 2. The statement "Reprinted from the Online Certifications Directory with

peErmission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright rotice in the
following format: “& 2014 UL LLC,
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CYWT2.E340428
Capacitors - Component

Capacitors - Component

Sek Genecyl [oformation for Capaditars - Component

ENTES ELEKTRONIK CIHAZLAR IMALAT VE TICARETA S E340428
YUKARE DUDULLL OSB 1

CAD NQ 23

UMRANIYE

34775 ISTANBUL, TURKEY

Internally probected dry type, Series ENT.CF, followed by 220, 230, 240, 380, 400, 415, 440, 450, 450, 500, 525, 550, 690, or 800k, followad
by 0.5, 0.8, 0,83, 1, 1.5, 1.67, &, 2.5, 3, 3.33, 4, 4.17, 5, 7.5, 10, 1.5, 15, 20, 25, 30... or 30,00.

Internally protected GP84 Capacitor Series, Seres ENT.CHO, followed by 220, 230, 240, 380, 400, 415, 440, 450, 460, 500, 525, 550, 690,
or B00k, followed by 0.5, 0.8, 0,83, 1, 1.5, 1.67, 2, 2.5, 3, 3.33, 4, 4.17, 5, 7.5, 10, 12.5, 15, 20, 25, 30... or 30,00.

Capacitors, internally protected type, Cat. No. ENT.C100 and ENT.C100g Series, followed by 230, 300, 330, 400, 415, 440, 480, 525, 550,
640 ar 660, followed by bwo or more numbers, followed by Blank or 5.

glpldh;, internally protected type, Cat. Mo, ENT.C1000g Serias, followed by -400 to -1000, followed by two ar more numbers followed by
lank or 5.

Marking: Company name, mode! designation and the Recognized Component Mark “ .
Last Updated on 2013-07-27

Quastions? Print this page Tarms of Use Eage Tap

& 2014 UL LLC

When the UL Leal Mark is on the product, or when the word “Envirenment” is included in the UL Mark, plesse search the UL Environment
database for additional infarmation regarding this product’s certification.

The appearance of & cormpany’s name or product in this database does not in itsel! ascure that products 5o identified have been manufacturad
undar UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up
Service. Always look for the Mark on the product.

UL permits the reproduction of the matenal contained in the Online Certification Directory subject to the following conditions: 1, The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (flles) must be presentad in their enbirety and in a non-
misleading manner, without eny manipulation of the data (or drawings). 2. Tha statement "Regrinted from the Online Certifications Directory with
permission from UL must appear adjacent to the extracted material, 1In addition, the reprinted matariai must include a copyright notice in the
following format: "8 2014 UL LLC",
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CERTIFICATE OF COMPLIANCE

Certificate Number
Report Reference
Issue Date

Issued to:

This is to certify that
representative samples of

Standard|(s) for Safety:

Additional Information:

20141008-E470375
E470375-A1-UL
2014-OCTOBER-8

ENTES ELEKTRONIK CIHAZLAR IMALAT
VE TICARET A S

Yukari Dudullu Osb 1
Cad No 23
Umraniye 34775 TURKEY

PROCESS CONTROL EQUIPMENT, ELECTRICAL
See Addendum for Models

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certificate.

UL 61010-1 and CAN/CSA-C22.2 No. 61010-1 - ELECTRICAL
EQUIPMENT FOR MEASUREMENT, CONTROL, AND
LABORATORY USE - Part 1: General Requirements

See the UL Online Certifications Directory at
www.ul.com/database for additional information

Only those products bearing the UL Certification Mark should be considered as being covered by UL's

Ceriification and Follow-Up Service.

Look for the UL Certification Mark on the product.

orusel § s UL i ion Rl L

B " Trisf Ergg . okl il Fopil Barwbie @
Ary e g UL Mark servites iFe proviced 59 behail 5 UL LD §UL| & any utheried Stensss of UL Fos quseiions. prissss
ey gl SoespurdacTen
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CERTIFICATE OF COMPLIANCE

Certificate Number  20141008-E470375
Report Reference E470375-A1-UL
lssue Date 2014-OCTOBER-8

This is to cenify that representative samples of the product as specified on this certificate were tested
according (o the current UL requirements.

Digital Panel Meter
Model MPR-xx, EPM-xx, EVM-xx where xx can be one or more characters

All models part of this investigation:

1.Group: MPR-83 (96x86mm), MPR-63-10 (96x96mm), MPR-60S (96x96mm) MPR-60S-10
(96x96mm). MPR-50 (96x96mm),MPR-525-10 (86x86mm

2.Group: MPR-53CS (96x96mm), MPR-53 (96X96mm), MPR-53 (DING), MPR-535
(96X96mm), MPR-53S (DING), EPM-04 (96X96mm), EPM-04 (DING), EPM-D4C (96X98mm),
EPM-04C (DING), EPM-04CS (96X96mm), EPM-04CS (DING), EPM-06 (96X96mm), EPM-06
(DING), EPM-06C (96X96mm), EPM-06C (DING), EPM-06CS (96X96mm), EPM-06CS (DINS),
EPM-07 (96X96mm), EPM-07 (DING), EPM-07S (96X96mm), EPM-0TS (DING),

3.Group: EPM-34 (96x98mm ), EPM-14 (96x96mm)

4.Group: EVM-35 (96x96mm), EVM-15 (96x96mm)

5.Group: EPM-4P (48x96mm), EPM-4P (72x72mm), EPM-4C (96x96mmSLIM), EPM-4C
(48x96mmy}, EPM-4C (72x72mm ), EPM-4C (96x96mm SLIM), EPM-4D (72x72mm), EPM-4D
(96x96mm SLIM), EPM-4D (48x96mm), EPM-4 A (72x72mm), EPM-4A (96x96mm SLIM)
6.Group: EVM-3S (48x96mm), EVM-38 (96x86mm SLIM), EVM-3S (72x72mm)

7.Group: EVM-3C (72x72mm), EVM-3 (48x96mm), EVM-3 (86x86mm SLIM), EVM-3
(72x72mm)

rurn Parrsrran desirwer et Dog raer, Soans sagerivy ke Paa bareres @
e

oy il UL W e wew oo b i B f e UL LLE U 0w sl e G eat o L Bed dreeterd iseees
st @B UL Ceiure’ Sesr e R el ates B paw i GO0 i LB
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Since 1980 ENTES has become an internationally known manufacturer
in the fields of energy management, power factor correction,

electrical measurement, monitoring, protection and control.

ENTES Elektronik Cihazlar imalat ve Ticaret A.S.

Adress: Dudullu OSB 1. Cad. No:23, 34776 Umraniye-Istanbul / TURKEY
Tel: +90 216 313 01 10 - Fax: +90 216 314 16 15 - E-mail: impex@entes.com.tr

Web: www.entes.com.tr - Join our communication net: entes_friends@yahoogroups.com

Coordinates: 40.995852 , 29.178398

INTERNATIONAL BRANCH OFFICES

ENTES B.V. ENTES
NETHERLANDS GREECE
info@entes.eu infohellas@entes.eu

Tel: +31 412 - 644319 Tel: +30 2310 706999
+30 2310 707296

@ = (€ €@ THOST-R

ﬁ facebook.com/EntesElektronik m linkedin.com/in/EntesElektronik

U twitter.com/EntesElektronik ﬂ youtube.com/EntesElektronik
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