Catalogue 2012

POWER MANAGEMENT PRODUCTS

innovation by design

Power Quality and Energy
Electrical Measurement
Power Factor Correction
%3 Remote Monitoring
Protection & Control

(O) trumeter



COMPANY EVOLUTION

1937 Trumeter Company Started
1955 Opened Radcliffe Factory
1991 Acquire Trumeter Inc (USA)
* 1997 OEM Business starts

® 2004 Production starts in Malaysia
® 2007 Jaguar XF Console Production starts
® Jan 2010 Company reformed as Trumeter Technologies Ltd
New Investment, Strengthened Management Team
® July 2010 Company Moved to New HQ in North Manchester
* Sept 2010 Production Start up at modern newly constructed Penang facility
* Aug 2011 Acquisition of Redington Counters in USA
* Nov 2011 Entes Partnership signed
e Feb 2012 Relocate UK HQ to larger improved facility
* Mar 2021 Relocate USA HQ to larger improved facility

Mission & Values

TOTAL TEAM TRUMETER
The Total Team Trumeter spirit is defined by one global team, driven by the best interest of

our customers, investors and employees.

COMMITMENT TO EXCELLENCE
Through continuous improvement and working with integrity, and in true partnership with
our customers and suppliers, we design and manufacture innovative products and services

of world class quality, delivered on time.

SUSTAINABILITY
Our group will grow profitably and sustainably to ensure that we can continue to be the first

choice supplier in our chosen markets for both core and special products.
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GLOBAL GROUP OPERATIONS

Florida, USA
eSales

* Engineering

Manchester UK
*HQ

*Sales
*Engineering
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Penang, Malaysia
*Sales
*Manufacturing
*Engineering
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QUALITY PROCESS

ISO9002 accreditation since 1993
1ISO9001:2008 accreditation since May 2002
- Successful audits July 2010, March 2011, October 2011

- Manufacturing, Design & Engineering, Customer Fulfilment

ISO TS16949 - In progress

Strong Sub-contractor and Supplier evaluation & control process

QPulse: Company-wide Distributed Quality Management System
Regular OEM Factory Audits

- Brita , Flextronics etc

As one of the world's leading manufacturers of measuring products, Trumeter
Technologies Ltd rank second to none in designing, manufacturing and distributing
products in three distinctive areas: Length Measurement, Distance Measurement and
Electronic Counting, providing the best package of technological innovation, low cost
manufacturing, reliability and support.

Trumeter Technologies' beginnings date back to 1937, when the company designed and
manufactured a range of mechanical counting systems for measuring physical length in
the textile industry. Today, our products for length measurement are used in an extensive
number of industries including textile, carpet, wallpaper, timber, and cable measurement.
For over half a century Trumeter Technologies Ltd have been designing and
manufacturing world-class quality wheel-based distance measuring products for
applications within surveying and road, construction, land, stadia, indoor and rail track
engineering and maintenance.

Taking advantage of the impact of technology evolution in industrial processes, Trumeter
Technologies design and manufacture a world-class Control and Measurement range of
products, comprising electromechanical and electronic counting products for measuring,
monitoring, and process controlling, including timers, rate meters, as well as totalising
and multifunction counters.

These products are marketed through a global Distributor network, covering all major

industrial markets as well as developing and emerging markets.
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TRUMETER QUALITY IS UNDER THESE LABELS
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MPR63 Network Analyser
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NETWORK ANALYSERS
MPR-50 / MPR-52S / MPR-60S / MPR-63

MPR63 Network Analyser
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MPR-50: Network Analyser.
. Y : Modbus Memory Analogue Max.
MPR-52S-10: Network Analyser with THD measurement, Output Demand
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 31th Harmonics
measurement, RS-485 (MODBUS), Alarm Contact and Harmonics Digital Alarm Contact
1MB Memory. Inout
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NETWORK ANALYSERS

MPR-50 / MPR-52S / MPR-60S / MPR-63

Phase - Neutral

Neutral Current

Active Power (P)

Active Energy -

Voltages (V|_N) Import (kWh)
Phase - Phase . Active Energy -
Voltages (V| | ) Total Current (XI) Reactive Power (Q) Export (KWh)

Average Phase -

Reactive Energy -

Neutral Voltage Py mEeEr (lF1F) (RREETS FETET () Capacitive (kVArh)
Average Phase - . Reactive Energy -
Phase Voltage ey okl sl e (2R Inductive (kVArh)
Max. Demand Frequency (Hz) Total Reactive Power (2Q)

Phase Currents (l)

Max / Min. Values

Total Apparent Power (2-S)

Measured Parameters ( MPR-50 )

_|_

Total Harmonic Distortion

for Voltage (THD V %)

Total Harmonic Distortion
for Current (THD | %)

_|_

Individual Harmonics
for Voltage - up to 31th

Individual Harmonics
for Current - up to 31th

247 DEVICES CAN BE CONNECTED SERIALLY BY USING REPEATERS.

MAX. 1200 mt. MAX. 1200 mt.
< > | < >|
RS485/USB or ETHERNET
4xQ7$EYCYcaMi. 4x0,75 LIYCY cable ———tgiégONVERTER
\C\ i'”‘
< —

Network Cable

MPR-52S-10
#247

MPR53CS-96
#246

REPEATER
RPT-1

MPR-60S
#31

* Trumeter recommends 4x0,75 LIYCYmm?2 cable for RS-485 communications
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NETWORK ANALYSERS

MPR-50 / MPR-52S / MPR-60S / MPR-63

MPR-50

MPR-52S-10 | MPR-60S | MPR-63

SPECIFICATIONS

Dimensions

96x96mm PR19

Protection Class

IP40 Front Panel; IP54 Optional

Weight

0,75 kg/device; One package contains 8 pcs.

Display
MEASUREMENTS
Voltage

Measuring Range

Backlit 3,6” LCD

1.0-300V AC (L-N); 2.0-500V AC (L-L)

Measuring Range with Transformer

Transformer Ratio: 1.0-4000

Accurac!

%0.5 + 2 Digit

Input Impedence

1.8MQ

Burden

<0.5 VA

Overload Voltage
Current
Nominal Current

1.2 x Measurement Range

In:5A

Lowest Current

5 mA

Measurement Range

5 mA - 5,5 AAccuracy: 0.5% +2 digit

Measurement Range with Transformer

mA 10000 ATransformer Ratio: 1-5000.0

Burden

Overload Current

Discontinuous Overload Current

Active Power

Reactive Power

Apparent Power

0,5 VA
2xIn
10xIn
0 - 4000 MW Accuracy: %1 + 2 Digit
0 - 4000 MVAr Accuracy: %2 * 2 Digit
0 - 4000 MVA Accuracy: %2 * 2 Digit

Power Factor

+1.00 Accuracy: + 0,01

Active Energ

0 99 999 999 kWh or MWh Accuracy: 1% +2 Digit

Reactive Energy

0 99 999 999 kVArh or MVArh Accuracy: 1% +2 Digit

Total Harmonic Distortion(THD

THD V%, THD 1%

Harmonics

|2-31 (V)Voltage and (I)Current

Demand/Demand Time

15 min.

Frequency

SUPPLY

Operating Voltage

45-65 Hz

85 -265 V AC/DC

50/60 Hz

Power Consumption
INPUT/OUTPUT/SETTINGS
Digital Input

<6 VA

2 (MPR60S-10/20/40) 2 (MPR63-10/20/40/42)

Digital Output -

- 2 (MPR60S-21/41) 2 (MPR63-21/41)

Analog Output

(0)4-20 mA (MPR60S-40/41; MPR63-40/41/42)
B} (0)2-10 V DC (MPR60S-20/21; MPR63-20/21)

Contact Output

2 NO contacts 5A ; 1250 VA cosp=1.00

Energy Pulse Output

Active Energy Output(1kWh/pulse - 50MWh/pulse)
Reactive Energy Output(1kVArh/pulse - 50MVArh/pulse)

Delay Time

PULSE OUTPUT

Switching Current

Voltage Parameters 0-300 sec.; Current and Power
Parameters 0-900 sec.; Frequency, PF, cos and

Max. 50 mA

Switching Voltage

5.24VDC

Pulse Duration

100 ...2500 msec.

Maximum Voltage

MEMORY

Data Logging

Max. 30 V DC

Selectable 28 parameters with Time Stamp(1500 records)

Capacity
COMMUNICATION
Interface/Protocol

1MB

RS 485/ MODBUS RTU

Transfer Rate

AMBIENT CONDITIONS

Ambient Temperature

1200 - 38400

-5/+55°C

Storage Temperature

-25/+70°C

Overvoltage Category

Pollution Degree

Ambient Humidity

STANDARDS

Security Standards

%90

EN-61010-1

EMC Standards

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

Mechanical Endurance

CONNECTIONS

Installation

EN 60529

Terminal / Flush-mounting with rear terminals

Connection Terminals

Socket Type Terminal with Screws

Connection Types

3 Phase+Neutral(3P4W), 3 Phase(3P3W), 3 Phase(Aron)
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NETWORK ANALYSERS
MPR-50 / MPR-52S / MPR-60S / MPR-63

Connection Diagram

Dimensions
(PR19- 96x96mm)
Valid for;
MPR63-20 MPR60S-20
3 Phase with neutral connection MPR6321 MPR60S-21
u S MPR6340, MPR60S-40
® K 1 KL MPR6341 MPR60S-41 79.3
i m— K L |<TT
N ki—il Analogue _ S —
- Output RS-485 5
IL1 2 I3 |11|12|13|14|15|16|
Current Measurement Inputs L) S & &8 8 S
B — + GNDA B TR |:
Voltage Measurement Inputs Agi‘;ﬁ,“f RS-485 /
SRS it 2 r—
SichoR b & >
\\ = |
e g et e G RS-485 TYPE PR 19
o Supply
A7 18 1191201 B122232d 5T 1ds [11[12]13[14[15]16]
e M P3P S S S
AN N GNDA B TR
Valid for;
MPR63  MPR60S
MPR63-10 MPR60S-10
3.Input 1 4. Input 2 3.Pulse A 4.Pulse R
21]22|23|24 21[22[23[24
| |

Input 1 Input 2 = —
+ Pulse A Pulse R .
Max:30VDC Max:30VDC
Valid for; Valid for;
MPR63-10 MPR60S-10 MPR63 MPR60S
MPR63-20 MPR60S-20 MPR6321 MPR60S-21
MPR6340 MPR60S-40 MPR6341 MPR60S-41
3 Phase without neutral connection. 3 Phase without neutral Aron connection
" K L ” K L
L2 f— 0  p—
N K L
3 i3 NS
N K (
\\\ \
_____________ \
[ I [1T273[4[65T6T7|L
8 L) L) L) [ =
I I I2 I3
Current Measurement Inputs Current Measurement Inputs
Anal
Voltage Measurement Inputs Ag?,'ﬁﬁ,‘:eRSAss Voltage Measurement Inputs gizﬁ:eRS-"%
7 8 10 T[12[13[14[15[16] [71 187 T91 T10] [A[2[13T4[15[T6]
EE s R P S PR REIEEY
1.Relay1 2 Relay2 3.PulseA 4. PulseR Supply =0 - ST o SuPPlY
17118 [19120] [21[22[23[24] [25] [26
o [
L1 L
Puse ) Puse
Vaxaovoo
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NETWORK ANALYSERS

MPR-53 / EPM-07 Series

8 gt
o Network
ow Analyser
ow |PR-53CS

@ Coso.
okwh
@ kvarh
oD

(<ONv)
@55

Back
He e
S
var
ve
Coso B¢

True RMS

ke
Me

L}
L]
O trumeter Modbus / Ethernet MPR-SW
Gateway Software
MPR-53CS-96 @ [k Ce
kWh
Y i
General KVArh
MPR-53 / EPM-07 series measures many parameters of an Modbus Harmonics Max Pulse
electric network. More than 50 parameters are displayed. D ’
emand Output
EPM-07: Network Analyser. @ A 01101001
EPM-07S: Network Analyser with RS-485 (MODBUS).

MPR-53: Network Analyser with THD measurement.
MPR-53S: Network Analyser with THD measurement and RS-485 (MODBUS).

MPR-53CS: Network Analyser with THD measurement, RS-485, Pulse Counter,
Digital Hour Counter, Alarm Contact

Digital Alarm Digital Hour Pulse
Input Contact Counter Counter

i 8 8 -

IEC 61000-6-2, IEC 61000-6-4, IEC 61010-1 k= = 2 52 . £ €
o - o ol < 2 3 £ =
5 3 2 3 G2 < = S 5 5 S
= =] S| [&] |3]| |2| & S 18| |5l 5] 2] |&
ol 12| |B] 5| (3] |2 B3 (<| |&| || (5] |&] |8 |2
ELIRL 13 (2] |g] (3] B 9] || (& |3 |€| 2] |8
Product Code R X z [a) 5 a © O 8 O < a T o o
EPM-07-96 ® ® ® ® ® ® 12
EPM-07-DIN ® ® [} ® ® ® 12
EPM-07S-96 ® ® ® ® ® ® ® 12
EPM-07S-DIN ® ® ® ® ® ® ® 12
MPR-53-96 ) ® ® ® ® ® ® ® 12
MPR-53-DIN ® ® ® ® ® ® ® ® 12
MPR-53S-96 ® ® [} ® [} ® ® ® ® 12
MPR-53CS-96 ® ® ® ® ® ® ® ® ® ® ® ® 12
MPR-53S-DIN ® ® ® ® ® ® ® ® ® 12
MPR-53CS-DIN ® ® [} ® ® ® ® ® [} ® ® ® 12
MPR-53S-DIN-CT25 ® ® ® ® ® ® ® Ld ® 12
EPM-07S-DIN-CT25 ® ® ® ® ® + ® 12

@ Min. Order Quantity is 200pcs / device

PC Interface Software (MPR-SW) '
MPR-SW is a graphic

based software, which enables
remote monitoring via intranet or
internet.

N o @
£ % Network
] g Analyser

{ 200 MPR.¢
Leoe " ee " wrum @)
R

Please refer to page 46 for

MPR-SW Software. Ceceee | soseLLeog MPR-53S-DIN-CT25

000.

CT-25 is a Current Transformer, which is used together with
MPR-53S-DIN-CT25 model. It is a unique solution, which
replaces conventional type CTs up to 120A.

5

é:

™D | L1 u
0
v

v
pn )

O Harmanikiar

g
g
'E'ir
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NETWORK ANALYSERS

MPR-53 / EPM-07 Series

Phase - Neutral Reactive Energy -
Voltages (V| ) Vil st (02 Apparent Power (S) Capacitive (kVArh)
Phase - Phase : Reactive Energy -
Voltages (V| | ) Power Factor (P.F) Total Active Power (2P) | 4 tive (kVArh)
Average Phase - Coso Total Reactive Power (XQ) | Max. Demand
Neutral Voltage

Average Phase - .

Phase Voltage Frequency (Hz) Total Apparent Power (XS) | Max / Min. Values
Phase Currents (I) Active Power (P) ﬁ‘ﬁg\éﬁ E(E\%%g )

Neutral Current Reactive Power (Q) éﬁg‘é‘:‘t '(EQV?;%’ -

Measured Parameters ( EPM-07 / 07S )

_|_
Total Harmonic Distortion Total Harmonic Distortion
for Voltage (THD V %) for Current (THD | %)
_|_
Digital Hourmeters Digital Pulse (Count)

247 DEVICES CAN BE CONNECTED SERIALLY BY USING REPEATERS.
MAX. 1200 mt. MAX. 1200 mt.
. » | & » |
' RS485/USB or ETHERNET
4x0,75 LIYCY cable 4x0,75 LIYCY cable T lofos O VERTER
‘\\\ |—L_"_'_"'
N .
NJ
CAT5 .
Network Cable
MPR53CS-96 EPM-07S REPEATER MPR-60S MPR53S-DIN
#247 #246 RPT-1 #31 #1

* Trumeter recommends 4x0,75 LIYCYmm?2 cable for RS-485 communications

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles i
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NETWORK ANALYSERS

MPR-53 / EPM-07 Series

MODEL EPM-07 | EPM-07S | MPR-53 | MPR-53S | MPR-53CS
P ATIO
HOUSING |

Dimensio 96x96mm  PR19, DIN6 PK26
Protection Class IP40 Front Panel; IP54 Optional
[ Weight 000000000000 | 0,75 kg/device; One package contains 8 pcs.

Display Backlit 3,6” LCD
MEASUREMENTS

Voltage
Measuring Range 10-300V AC (L-N),10-500VAC (L-L)

10-300V(L-N) direkt,10-200kV Transformer Ratio: 1.0-4000
%11 digit [(%10-%110)xTam scala]
<05 A

Overload Voltage 1.2 x Measurement Range

Current
Nominal Current In:5,5A

Lowest Current 50mA

50mA-5,5A Accuracy: %11 digit [(%10-%110)xTam scala]

Measurement Range with Transformer 50mA-10.000A Transformer Ratio:1-2000 programlanabilir
<A

Overload Current 1,2 1n

Power/Energ
Active Power 0-215 MW Dogruluk: %11 dijit [(%10-%110)xTam skala]

Reactive Power 0-215 MVAr Dogruluk: %11 dijit [(%10-%110)xTam skala]
Apparent Power 0-215 MVA Dogruluk: %1+1 dijit [(%10-%110)xTam skala]

 wadran
059 999 560 699.9 KVA
160 dakika

Frequency 45-65 Hz

Operating Voltage 110VAC/230VAC % 10 veya 45-265V AC/DC
Operating Frequency 45-65 Hz

Power Consumption <4VA
INPUT/OUTPUT/SETTINGS

Digital Input 2 Inputs
Digital Input Pulse Width 20msec.

Digital Input Operating Voltage 12...48VAC/DC

Digital Hourmeter 3 hourmeters for MPR-53CS, non-resettable total

Hour meter, resettable run hour meter, resettable alarm hour meter.
Delay Time 0-999,9 sec. for ON- and OFF-delay time(for MPR-53CS)
Contact Output 2 NO Contacts 5A; 1250 VA(for MPR-53CS)
Energy Pulse Output NPN transistor
Switching Current Max. 50 mA
Switching Voltage 5..24VDC Max. 30V DC

Pulse Duration 100 msec. Pulse period, 80 msec. Pulse width
COMMUNICATION

Interface/Protocol MODBUS RTU(RS-485)
None, Odd, Even
Address 1_247
Transfer Rate 2400-38400 bps
AMBIENT CONDITIONS

Ambient Temperature

Overvoltage Category

Pollution Degree
STANDARDS
Security Standards EN 61010-1

EMC Standards EN 61000-6-2, EN 61000-6-4

Mechanical Endurance EN 60529

CONNECTIONS
Installation Flush-mounting with rear terminals(PR 19), Rail mount(PK 26)

Connection Terminals Socket Type Terminal with Screws
Connection Types 3 Phase+Neutral(3P4W), 3 Phase(3P3W), 3 Phase(Aron)

*110 V AC, 60Hz Supplied devices are custom manufactured by order

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




NETWORK ANALYSERS

MPR-53 / EPM-07 Series

Connection Diagram Dimensions

(PR 19- 96x96mm)
MPR-53S MPR-53S

3 Phase without neutral current input with
3 Phase neutral Aron wiring configuration
L1 5 ‘ L1 K .
—
" — L " — .
3 t e AR S 13 |y —
: = S G :
!
[EDCIE | E I ISI‘ISI I t ! 79.3
b Iz I
Current Measuring Input [ Y Y I |‘ 70 ,|‘
Max: 30VDC S —_
T I— Current Measuring Input
[risl el i8] (202122 itk (1240000) ]
GND B A TR PulC InC In1 In2 RS485%
Pat [pui2 (i3T4[s[t6[1718] [19[20[21122]
Auxil —+ + GNDB ATR © o
Voltage Measuring Input 7X@y Fan [puiz = S
ERCN i ) Voltage Measuring Input ~ AUXIfry
G TeT ToT Tl [l Tl e Meesng st sy ]
E " I T DI T [ 17 v
L —— 1 -
and E " Tﬂ
L N
MPR-538 MPR-53CS TYPE PR 19
3 Phase without neutral L1 S—
L1 . - 2 d _‘\, K L
2 k_“ K L " v — “ K L
13 O e S N \ O e
\ v i S e | S e
LI _\_<|___L__.| \1\‘\2\ [o] T4] \5\‘\5\ 0
3 ' ] w o =
I B W Current Measuring Input
Current Measuring Input Wax VDG
Max: 30VDC
(1248VDC)
PulC InC In1 In2 RS485 %
13]14]
+ + GCNDBATR
Pult [z Voltage Measuring Input Asuxilialry
i Ausiliary 1oL 3 N upply
o TSI suppy [T Ts] Ts[ Tul [a[ Lol
7] 18] 9] [0] [M] [ 1 = "
< L2
—— T [ [.. Y
N N
MPR-53S8 MPR-53S
Max 30VDC Max: 30VDC 10.8 30.1 7.6 9.5
L >«
g . [ 00
'
(12-48V DC) (12-48V DC) =~ 1 |«60.6 >»|
-+ - 4+ -+ -+ . - -
161 (41 [6] (4[4 [6] (6] I [ [ G (43| GGG GGG M GGG 6] |
TUVUYUTUS>55 GndABTR VUVTVUZ>ZZ GndABTR | | — I:”:l
CCCCcCsS=S88 ccccaISln RS-485 %
FECLrETFET RS-485% g A | |
- = NN |
= b A [ £3 07 &3 S | ! &
Auxilary AUKIary - o Measuring Input Current Measuring Input e ! o
Supply Voltage Measuring Input Current Measuring Input Supply dJ g Inpt o | i o
Un [T TR ') D Lo N e s 1 !
3 U L2 15 N
61 K61 K01 Ko KGR Ko B ) [0 G A )| [0Tolololo] [QlolR[ololo] l [
1Am l K | wr I é I | ¢ N ¢ | |
o = . _J = o <«—106.0—>
L2 — L1 —
KT KO = 26.5121.5| [.10.0
- ;_ L = ;_{ <« »l€ > |
0 B = |«<—53.0—>|
<«—58.0—>
3 Phase neutral 3 Phase without neutral current input with 58
Aron wiring configuration
TYPE DIN / PK 26
MPR-53S
Max: 30 VDC

+
(A7) (G110
g E GndA B TR
= RS-485%

Auxiliary
Supply Voltage Measuring Input Current Measuring Input
Pu e N (PR PR
®I<Z|>I®I [oTo1 [DIO]D]DD]D]
N
1A
s B .
- 1—NE
13 K LkK_L”*

3 Phase without neutral

* RS-485 terminals are standart for EPM-07S and MPR-53S
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POWER & ENERGYMETERS

EPR Series

e — e -
L1 2 2@ OL2 Ot |
k k x
n M M

00000
WV

Cosy A K i

i
K O trumeter O @
M Digital P ‘meter
EP (v

owerr
R-04S

EPR-04S-DIN-CT25

@ [ e
CT-25

8|8 _||€
2|2 8 S5l s
120A ::J. . “3; < ; 8
o> = £ Sl l<| &S] =
Product Code § = § <>E i E E g % ::.I) Q g &3 §
EPR-03-96 ¢ ¢ o Ps ® 12
EPR-04-96 ® o (] ® [ J o ® [ J o ® o o ® [ J 12
EPR-04-DIN ® ® ® ® ® ® ® o ® ® o ® ® ® 12
EPR-04S-96 ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® 12
EPR-04S-DIN ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® 12
EPR-04S-DIN-CT25 ® ® ® ® ® ® ® o ® ® ® ® ® [ ] ® 12
ES-32L Digital Energy Counter (32 A) ® ® 10
ES-80L Digital Energy Counter (80 A) [ ] ® 10

® Optional - Min. Order Quantity is 200pcs/device.
CT-25 is a Current Transformer, which is used together with EPR-04S-DIN-CT25 model.
It is a unique solution, which replaces conventional type CTs up to 120A.

General

EPR-04: Digital Power and Energymeter
EPR-04 measures active / reactive / apparent
EPR-04,EPR-04S power and active / reactive energy for each phase

and coso in 4 displays.
SUPPLY

SPECIFICATIONS .
© EPR-04S: Digital Powermeter with RS-485

110VAC/230VAC +% 10 or In addition to EPR-04 features, EPR-04S has

Dimensions 96x96mm PR19,DIN6 PK26 Operating Voltage 45-265VAC/DC fme(
Protection Class IP40 Front Panel; IP54 Optional (&)L TTTe NE G (V1110 45-65Hz RS-485 communication. Power, energy and coso

INPUT/OUTPUT values can be monitored via MPR-SW software.
Digital Input 2 Inputs © Software

Digital Input 20msec MPR-SW : Software for monitoring and recording
Pulse Width )

parameters for MPR and EPR Series.
Measuring Range 10-300V AC (L-N), Digital _Input 12..48V AC/DC
10-500VAC (L-L) Operating Voltage
Measuring Range Transformer Ratio: 1.0-4000 N = {= 1A JT o111

with Transformer
1% =1 digit Switching Current Max. 50 mA Lo

0,5 kg/device; 12 pcs.
Red LED, Height: 10 mm

MEASUREMENTS
Voltage

NPN Transistor Yoo

Powermeter

O O
[({02%=10%)xBullScale] Switching Voltage Max. 30VDC - coso EPR-04S
lnputlimpe olics (R : 100 msec. Pulse period Tl
Burden <0.5 VA FUED DI 80 maec. Pulse width e
AMBIENT CONDIT! SNS u;:-
Nominal Cur 5,5A Ambient Temperature -5/ +55°C
Lowest Current 50mA Overvoltage Category I - (A) (c<c)
Measurement Range 5mA- 5&5A o Pollution Degree Il He
Accuracy: 0.5% £2 digit gyt %90 0:0
Measurement Range 5mA 10000 A STANDARDS _
with Transformer Transformer Ratio: 1-5000.0 O trumeter
<1VA Security Standards EN 61010-1
120In EMC Standards EN 61000-4-5, EN 61000-4-4
: EN 61000-4-2, EN 61000-4-11 EPR-04S-96
Active Power 0-215MW Mechanical Endurance EN 60529
- CONNECTIONS

Apparent Power 0-215MVA terminals(PR 19), Rail mount(PK 26) . Non-flammable enclosure
Power Consumption <4VA (LN I ETE Socket Type Terminal with Screws . Doyble Insulation (g)

- : 3 Phase+Neutral(3PAW), ;
Active Energy 9999 999,9 Mwh Connection Types : Ph::g Spe;\',\;ag Phas)e Aoy Measurement Category |l

Reactive Energy 9 999 999,9 MVArh Terminal Cor_mectl_on _
Flush mounting with rear terminals

© IP40 (front panel), IP00 (terminals)
©1EC 61010-1, IEC 61000-6-2,
IEC 61000-6-4

0-215MVAr Installation Flush-mounting with rear Features

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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POWER & ENERGYMETERS

EPR Series

Connection Diagram

(PR19- 96x96mm)

EPR-04S

EPR-04S

3 Phase neutral

3 Phase without neutral current input with

Aron wiring configuration
K

L
— L L —
u —] (— |
k L L & —
L3 — ©  — |
T — L3 < ls
| | I H
112 5] 6 i
Current Measuring Input — :
urrent Measuring Inpu T T
| 2T BLLT BT -
e Regs Current Measuring Input
g Inp
GND A B TR Max 30VDC (1248VDC)
RS485
Auxil [18720721722]
Voltage Measuring Input qu\ \a‘ry GND A B TR
U2 13 N_I PPy
r1 18l 191 Jiof nf Jt2 Voltage Measuring Input  AKiiary
——— T ] =0 T U L2 13 N Sul
U I I0] 7
N | < |
= u
N
EPR-04S EPR-04S
3 Phase without neutral current input with 3 Phase without neutral
Aron wiring configura(i&n % K |
L1 —
S
L2 — L2 K d —
N v K
13 S KoL 13 '
S K \\. [ -
S . |
[ 1 ] ! g T n =
2] [8] 14 5] Current Measuring Input
3 e 5 ' Max: 30 VDC|
Current Measuring Input | = (miee) s
Max: 30 VDC| - 17]18]
12-48V DX GND A B TR
RS485
N
SORE T Voltage Measuring Input Auxiliary
; U L2 13 N Suly
Voltage Measuring Input AS”"‘I‘TV 7T 5] [°1 0] [f [2
U2 3 Ny I =1
71 T8 [9] 0] [ T2l = §]
—— T | =] N
L1
— ey
EPR-04S EPR-04S
Max: 30 VDC Max: 30 VDC
B(12-48v DC) (12-48V DC)
-+ -+ -+ -+
1141 (4[4 (4] [ 1] (4] I (A (6] (3] (43| nl%l%l_@él@l@l@l@l [olo]e]@]
TTITIZZzz GndABTR CEEEZZEE GmABTR
EEEEZZRR RS485 cooorIe® RS-485
rIrr I I I
iy Voltage Measuring Input Current Measuring Input Allary Voltage Measuring Input Current Measuring Input
Supply Supply
Uy s N T2 us U o3 N M2 s
(21 K% KGR EGE KGR EGE [ Gl a G| [oToTD] I®I<ZJI<ZIJI I?I I<IZJ\
N
) | L 1A
L1 —-
K Tyl
L2 =T L1 \h{
L3 =1 L2 L EEEb gy
K L KL =]
N L3 =
3 Phase neutral 3 Phase without neutral current input with
Aron wiring configuration
EPR-04S EPR-04S
Max: 30 VDC Max: 30 VDC
T L (12-48v DC)
(12-48V DC) 1 WER LY
-+ -+
R GA R0 0] [0 A G G ) 1[0] [ [ 61 [ [9] 0] Il [0) [G) (A [
5555 VUV TUVTUVS>Z>>
222TZzZ2zZ GdABTR CECEERETE G”dR/§4gTR
CRoorTIrR RS485 CRCErFrIPR
RREZ rIrCIT
il Auxilia o
AS“:")'?I;V Voltage Measuring Input Curtent Meastring Input Supply Vollege Measuring Input Curent Meastring nput
Un Un U L2 13 N IL1 L2 I3
~ 11 2 13 N i
(1 KGR KR KGR KGR HO) [eToToToT@ [ A G [0] [}
N
1A|1] N 1A [ ]
L1
K ]
L2 LSl ST S
L2 o o =
L3 kel =

3 Phase without neutral

K
3 Phase without neutral current input with
Aron wiring configuration

Dimensions
79.3
_ LL»”
[
O o
(o>} [
l
96
TYPE PR 19
10.8 30.1 7.6 9.5
l—
|« 60.6 »|
W
I
N
o
o
L1
o
o |<—106.0—>|
100
< 66 >
¢ 50,
45 5
A
o
A
o|wn 0
[o>][sp) <t
y
Y !

Note: Should not

be used for billing purposes.

2455 19
—
« R3,0
o—) =g
| /=13
CT-80M
] |
95

200£10|

Tro:3 J‘

—_—

Connection Diagram

Nominal 24V DC
TLIL Max. 60V DC
Max. 30mA

Nominal 24V DC

311 Max. 60V DC
Max. 30mA

« The device has pulse outlets for remote reading and central data storage.
€ By flashing, the LED on the front panel makes it possible to observe whether the measuring

is active or not.

¢ The LCD display on the front panel makes easy and accurate power reading possible.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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POWER & ENERGYMETERS

EPR Series | ES Series

247 DEVICES CAN BE CONNECTED SERIALLY BY USING REPEATERS.

MAX. 1200 mt. MAX. 1200 mt.
P » | »|
Y » Y ’l
RS485/USB or ETHERNET
4x0,75 LIYCY cable 4x0,75 LIYCY cable . CONVERTER
(AN ® (AN
\ 1\

4

Network Cable

tEieea Fa:mugu

EPR-04S-96 RG3-12CS REPEATER MPR-60S EPR-04S-DIN
#247 #246 RPT-1 #31 #1

* ENTES recommends 4x0,75 LIYCYmm?Z cable for RS-485 communications

General

&

ES-32L / ES-80L : Watt-Hour Meter ¢
@6

!
I

~ ES Series measure the active watt hour (kWh) §|I

consumption directly and error free in single phase systems.

8 E
ol

m ~ o
J § m
o = . . . . - nJ
Ui The most important features of the device are its reliability, o
p:' ;i small size, light weight, modern design, and easy installation. u
o |
~

o

ES-32L

MODELS ES-32L ES-80L

Technical Features Digital Energy Counters

Accuracy Class 1

Operating Voltage 230 VAC, 50/ 60 Hz.
Tolerance -20 %/ +15 %

Operating Current 0,02~32 A 0,08~80 A
Nominal Current In=5A, IMax. =32A In=40A, IMax. =80 A
Min. Rated Current 20 mA

Frequency Range 50-60 Hz +%10

Display 6+1 digit = 999999,9 kWh

Pulse Output 1000 Imp./kWh
Pulse Time Ti=20 ms.

Installation Rail Mount (DIN EN50022)

Power Consumption <2VA

Operating Temperature (-20 °C) - (+65 °C)

75 gr. (except package weight) |140 gr. (except package weight)

EMC

Surge Voltage Test 4 kV 1.2 /50 ps. (IEC 1000-4-5)
Burst Test 4 kV (IEC 1000-4-4)

H AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



EVM35 Voltmeter s rus

Class 0.5

O trumeter

EPM34 Ammeter rwerms

cassos  Lciear— () trumeter

Electrical Measurement

Multimeters
EPM-06 Series
EPM-04 Series
EVM-05 Series
Ammeters

EPM Series
EPM-4x Series
EPM-R4x Series
Voltmeters

EVM Series
EVM-3x Series
EVM-R3x Series
Cos-p Meter
ECR-3
Frequency Meter
EFC-3
Transducers

TA

TV

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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EPM-04 / EPM-06 / EVM-05 Series

Multimeter.
EPM-04h

True RMS

O trumeter

3 ~ Voltage
3 ~ Current

Coso

Product Code

Max. Demand

EPM-04h
General

3-Phase

Password Protection

Resettable
Hourmeter
\'/
Continuous
Hourmeter
) o 3 z
o = ko] = 2 8
[ © c = ©
L (3 £ al 1= E
C
SREREREIRHRE

Alarm Contact

Modbus
A»W\‘\ U‘/L/ ;&&j\.\y\,w

Measured Parameters : V, A, Hz

Max. / Min. and Demand Values

Run Hour and Total Run Hour (non-resettable)
Programmable CT and VT Ratios

EVM-05C

True RMS

(AT
omrie @ @

ouTPUT 20
O trumeter
EMA

@’” KEUR CG
s
ol [ g |2 I
S o o < =
5 3 2 z| |3 | B
5} 5} ° . < 4 £ = c
55 53 Sa = o & s g — o
B > 25 £ N = =S 2 c =
oo oo e X3 Q A\ 5 = =3 ©
<o <z 25 © Y 3 2l [Z] [2] |©
T3 ©9 53 @@ < [N 35 = & = =
h=F= T = oka 5 w ' S ol = 7]
co == c o %) = = S = =] © o
o> >0 Suw o f O o = w 14 o

O

(@)

(@)

(@)

(@)

(@)

(@)

(@)

O

(@)

(@)

(@)

(@)

(@)

O Min. Order Quantity is 200pcs/device.
(either .../ 5A or CT-25 connection)

L3
O/ ®outt Myltimeter

:Outz EPM-OGC

K A True RMS

O trumeter

EPM-06C-96
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MULTIMETERS

EPM-04 /| EPM-06 / EVM-05 Series

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

SPECIFICATIONS
HOUSING
Dimensions 96x96mm PR19,DIN6 PK26

IP40 Front Panel; IP54 Optional

0,56kg/device; One package contains 12 pcs. (PR19) / 0,45kg/device;
0,52kg/device; One package contains 12 pcs. (Pk26) One package
contains 12 pcs.
Display Red LED, Height: 10mm(PR19)/9,2mm(PK26)
Voltage
Measuring Range 10-300V AC (L-N),10-500VAC (L-L)
Measuring Range with Transformer Transformer Ratio: 1.0-4000

Input Impedence 1.8 MQ

Current - ..
Nominal Current 55A

5mA-5,5A Accuracy: %1 1digit

121

Programmable between 1-60 Minutes

Frequency 45-65 Hz

SUPPLY - .. ________ ___ ____ __________________

Operating Voltage 110VAC/230VAC, +%10 veya 45-265VAC/DC

Operating Frequency 45-65Hz

Power Consumption <4 VA

INPUT/OUTPUT/SETTINGS .

Delay Time 0-999,9 sec. for ON- and OFF-delay time
Contact Output 5A 1250VA - 5A 1250VA

AMBIENT CONDITIONS
Ambient Temperature -5C/+50°C

Overvoltage Category I
Pollution Degree 1l

Ambient Humidity %90

STANDARDS - .. __________________________

Security Standards EN 61010-1
EMC Standards EN 61000-6-2, EN 61000-6-4
Mechanical Endurance EN 60529

CONNECTIONS
Installation Flush-mounting with rear terminals(PR 19), Rail mount(PK 26)

Connection Terminals Socket Type Terminal with Screws(PR19), Terminal with screws(PK26)
Connection Types 3 Phase+Neutral(3P4W), 3 Phase(3P3W)

Frequency (Hz) Neutral Current Max / Min. Values

Measured Parameters ( EPM-04 / 04C / 04CS )

Cos-phi 2 Hourmeters(only in EPM-04h)

Measured Parameters ( EPM-06 / 06C / 06CS )

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



EPM-04 / EPM-06 / EVM-05 Series

Connection Diagram Dimensions
(PR19- 96x96mm)
EPM-04S / EPM-06S
1 —eoe K L >
2 —ele = L £ >
5 J= K kL » System
e 1 79.3
. —1—> DTN
Il EITe GI LT GLT] _ .
L1 L2 L3
Current Measurement Inputs [
k-]
£ _F\TLl—'LIJ\ RS485% © S
§ S 13]14] 15] 16 7]18[ 19]20
g g Out1 Out2 GNDB A TR E
g Output Relay Auxiliary Y
58 \oltage Measurement Inputs ~ Supply — ¢ >
[71 T8l Tel Tno] [T Tt2] 96
<C
e oL
oL TYPE PR 19
13
o N
EVM-05C
o0 L1
L2
Cod
System i B
; N
]
=] [ |
83 [1]2]a]4]
P} Out1 Out2
§ g Output Relay Auxiliary
S § Voltage Measurement Inputs Supply
[6] 6] [7] 8] [9] Tto]
<<
= ® L1
° |2
* |3
* N — |«60.6 >|
—
|
I | [——
EPM-04S DIN / EPM-06S DIN @ |
S |1
o | <
|
| I |
0 e B E— I £ 2 |
AR AL G = S o |«<——106.0—>
e GNDA B TR  Out2 Out1 285|215 | 100
£% RS485% Relay utput |«—53.0—>
S 3 [] «—58.0—>
8 5 "
8% Asl‘l’;g;;y Voltage Measurement Current Measurement
£% Un Inputs Iputs TYPE DIN / PK 26
~ L1 L2 L3 N IL1 IL2 IL3
K72 KGR R KR KGR IA A A A G|
- L
| _
IL_; -Lk=\ :}:’—V
™ v System
L3 K—'L olo—p
N e
for Current Transformers;
See page 43
section Power Factor Correction
AAL XX
¥ 4
s

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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EPM / EPM-R Series

EPM34 Ammeter  rruerms Ammeter @ Fault s
EPM-4P O pickup Current
Transformer v .
or S
A — Clear —— CT 25 Ovumetsv-
- B 8 0 Max. 210 A
Current
80 (+ -] © trumoter Transformer EPM-R4D
e ©) trumeter _
. 2o
~||l% g E Q0
EPM-34 EPM-4P-96 (SLIM) ol ol c 2 = s||al] e
515|282 SRR
@ [KaH e S5 8 HIEREIENERIE
v O O « slZIS £ allSlI=Zll=Bllal]
(O Y T O = IR e B = = ) B
Product Code (5o} — (6] a 3 3 a o o © ic N o
Direct Ammeter with CT-25 (120A) (CT-25 included)
Direct Ammeter with CT-25 (120A) (CT-25 included)
Ammeter (with Output Contact) (CT-25 not included)
Ammeter (with Output Contact) (CT-25 not included)
Ammeter (with Output Contact) (CT-25 not included)
Ammeter with Output Contact (for MV applications)
Ammeter
Ammeter
Ammeter
Ammeter (CT-25 not included)
Ammeter with Output Contact (Rail Mount)
Ammeter (Rail Mount)
Ammeter
Ammeter
CT-25 Primary : 210A / Secondary : 50mA, Inner Diameter : 17.8 mm, Outer Diameter: 47 mm 72
True RMS Measurement. Non-flammable enclosure. Terminal Connection.
Programmable Current Transformer Double Insulation ( @ ), Measurement Flush mounting with rear terminals.
Ratio (5...10.000/5A). Category Ill. Ambient Operating Temperature: -5°C,+50C.
IEC 61000-6-2, IEC 61000-6-4, IEC 61010-1.
110** / 230 V AC £10%, 50/60 Hz 24-250V AC/DC 110** /230 V AC £10%, 50/60 Hz
Single-phase / 2 wires 3-p/4-wire(Star) Single-phase / 2 wires
1% £1 digit 0,5% = 1 digit 1% %1 digit
5...10000/5A 1...1000 5...10000/5A
0,05 - 5,5 A (with terminals); 2 - 210 A (with CT-25)  0.005-5.5A~ (for X/5A) = 0,05-55A;2-210A 50 mA-55A

0,05 - 10 000 A (with X5 CT); 2 - 210 A (with CT-25) = 5mA..5000A(.../5A) 0,05 10000A;2-210A

<4 VA
<1VA
- 1NO,5A -
1250 VA
1NO,5A _
1250 VA
- e . - 1,5xSet Point
- 0-0,5 x Full scale - 4%xSet Point
= 0-999,9 sec. =
1- 60 min. 1- 60min./1- 60sec.
Red LED, 14 mm Height Red LED,12 mm Red LED, 14 mm Height
SLEB | G Smobmm | speenn | PR
(PR19) (PR19) (PR19) {FIR) (PR19)
0,35 kg (PR25), 0,3 kg (PR18), 0,35 kg (PR19) 0,35 kg (PR19) | 0,35kg, 0,3kg, 0,35 kg
16 pcs (PR18), 12 pcs (PR19) 12 pcs (PR19) |16 pcs, 12 pcs

* Dual Demand: 1*' Demand is in terms of minutes; 2" Demand is in terms of seconds
**110 V AC, 60Hz Supplied devices are custom manufactured by order

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

50 mA - 10 000 A

1NO,5A

1250 VA
= 1,5xSet Point
- 4%xSet Point
= 0-999,9 sec.

1- 60 min.

Red LED, 10 mm Height

DIN 11l Type

Rail Mount (PK20)

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr

0,3 kg
16 pcs



EPM / EPM-R Series

Connection Diagram

EPM-4D EPM-4C EPM-4A
[ ] ] ]
4 3 2 1 6ra 4 3 21 4 3 2 1
lole] [ole lole] [els] lele lolgl Isle
Measuring i Di: Sutput | tin D:{ 1,5m DfE
k | .k |
- || e = ] XY 3 o
Mﬁi%i‘“g (i)

EPM-4A EPM-4C EPM-4D
[ | L | L 1
3 45 617 T1/T2 3 45 617 ) 5 6 7
SISIS| SIS SIS| [OISIS| S8 S| IS SIS
Output
< otz < <
| k |
0,5m Un 0,5m L Un KML Un
lin lin lin
IS If current DI If current If current
(transformer is) (transformer is) (transformer is)
selected as selected as selected as
0005-A000 0005-A000 0005-A000
Mesaurement (lin) Mesaurement (lin)
Input Input
( If current If current
transformer is transformer is
selected as “drCt’) (selected as “drCt’)
EPM-4C EPM-4D EPM-4P
L ] [ | |
Bl 567 89 5 7 809 1B 567 809
slsl[s]sls][sls NENISS [s[slsls]ls]slslls]e
Output Pick-up Output
Con?act f’_: :f P Con?act f’_:
| k | |
0,5m Kl s |L Un K| s |L Un 0,5m Kl s |L Un
lin lin lin

If current
transformer is
selected as
0005-A000

Mesaurement (lin)
Input

If current
transformer is
selected as “drCt’,

If current
transformer is
selected as
0005-A000

If current
transformer is
selected as
0005-A000

Mesaurement (lin)
Input

If current
transformer is
selected as “drCt,

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




EPM-4P EPM-4C
Output Output
Contact| S Con‘t)act
9| 8 9| 8
Pick-Up — o=
1~ )2 345 3 45
[s] [s] [s]s]s] |®| |®| [slsls] |®| |®|
‘<£ <
| | Nl
0,5m K| s |L Un 0,5m Kl s |L Un
CT28 lin CT-25 lin
If current If current
transformer is transformer is
( %%'82?\%38) ( %%'82‘.?\%83)
Mesaurement (lin) Mesaurement (lin)
Input Input
) If cfurrent_ If current
ransformer is i
B (smbmrre)
EPM-R4D EPM-R4C
Measuring Input Measuring Input
KT‘-‘T Current KL-jLCurrent
K m—“ Transformer lin |I Transformer
S Q O
4 3 6 5
1 2 1 2 3 4
[ DL e
Output
L Contact L
-+o—N —-+———N
Operating Operating
Voltage (Un) Voltage (Un)

EPM-4D

2

@]~

@|o

|

Aj

If current
transformer is

>

selected as
0005-A000

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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EPM / EPM-R Series

Dimensions
79.3
|<—>|‘
[
8 S
[
|le—o > T
96
TYPE PR 19 (96x96)
82,5
. |<—5>|‘
o~ A
~ QY
O
T le—1 o
72

(6]
SN

48
>
43
|

|
———1

96

96
90

=

T le— 5
96

TYPE PR 25 (slim 96)

<«
Y 000000000 ‘
0
8 9 mI
y |O0O0000000
| 32
53
48
<~
TYPE PK 20
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EVM /| EVM-R Series

EVM35 Voltmeter = roekms

Voltmeter
EVM-3C

—— Clear——,

e O B 0

O trumeter
EVM-3C-96
@ [ Ce
Product Code
Voltmeter
Voltmeter
Voltmeter

Voltmeter (with Output Contact)

Voltmeter (with Output Contact)

Voltmeter (with Output Contact)

3-phase Selectable Voltmeter

3-phase Selectable Voltmeter

3-phase Selectable Voltmeter

Voltmeter (Rail Mount)

Voltmeter with Output Contact (Rail Mount)
3-phase Selectable Voltmeter (Rail Mount)
1-phase Voltmeter

3-phase Voltmeter

True RMS Measurement
Range 1-40 kV Non-flammable enclosure
Class 0,5 Double Insulation ([X]),
IP54 Measurement Category IlI

24-240V AC/DC

110 VAC* /230 VAC £10% , 50/60 Hz

Single-phase/

e lelolo]
CRESL L1

Lene

P——_aa—
. 0
O trumeter
. o Q0 |
EVM-3s
Otumeer  \[~ a... CoELCnOn
EVM-3S-48 EVM-R3C
o
s 2
8 5| 2] |« .
L () ) c c -
|18 1Bl 18] |8l (8] [2]|2] |E| |2
2l 12| [s| |2] [Z] 5] 18] |2] (2] |C
2 = = % c e lC‘\l? % = »
3) o) &) 28 8 &) &) & (&
Terminal Connection Ambient Operating
Flush mounting with rear Temperature : -5°C, +50°C
terminals IEC 61000-6-2,
IEC 61000-6-4,
IEC 61010-1
24-250V AC/DC 110 VAC* /230 V AC +10% , 50/60 Hz
3-phase / Single-phase/ 3-phase /

2-wire 4-wire (Star) 2-wire
1% +1digit 0,5% * 1 digit 1% +1digit
10-300V AC (L-N
10 - 600 V AC ooV ((L_L)) 1V-400 kV 10 - 600 V AC
<4 VA
<1VA
) 1NO,5A ) 1NO,5A
1250 VA 1250 VA
- 1,5 x setpoint - 1,5 x setpoint
- 4% x setpoint - 4% x setpoint
- 0-99,9 sec - 0-99,9 sec
48x96 mm (PR 20), 96x96 mm DIN 11l Type-Rail Mount
72x72 mm (PR 18), (PR 19) (PK20)
96x96 mm (PR 19)
0,3kg (PR20), 0,35kg (PR18), 0,4kg (PR19) 0,4kg (PR19) 0,25 kg
20pcs (PR20), 16pcs (PR18), 12pcs (PR19) 12pcs (PR19) 16 pcs

*110 V AC, 60Hz Supplied devices are custom manufactured by order

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr

4-wire (Star)

10-300 V AC (L-N)
10-500 V AC (L-L)



Connection Diagram

(PR19- 96x96mm)
EVM-3 EVM-3C
43 2 1 6r 5 43 24
L?TJ EIS) [s[s] [eIs] [s]®
~ < Output ~ <
Measuring [] a Contact Measuring T
Input L Input L
———oN e N
.3g 1272 EVM-3S
FVN3S gron) Slim-96
[ ] [ ]
12 3 4 5 6
1 2 3 4 < << <
[o] s Tsf 6] g F[][]**[] [:l n
< ||[<]]||< L2 —s——N
<[ (=[]
L3
L1 Ne
L2
L3}
N EVM-R3S
EVM-3C Measuring
(48x96) Inputs
L1
L2
L3
N < |[{<C [[|<
=[J=[=[]
S 8IS S
6l 5 4 3 2 1 6 5 4 3
[of o] ITI ITIISI [O]
Output ~ |::| <
Contact Measuring - 3-Phase
Input d Voltmeter
o——oN
1 2
EVM-R3 EVM-R3C |® ®|
Measuring Measuring []1A
Input Input L
VAC VAC N
T ~ T T ~ T Operating
RS S 8 Yoteoe T
3 4 6 5
Voltmeter Setpointed
Voltmeter
1 2 1 2 3 4
S S 8 8 §
fa || 4 4 | [ha
utpu
L Contact L
—o—N ——N
Operating Operating
Voltage (Un) Voltage (Un)

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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EVM /| EVM-R Series

Dimensions
79.3
L—»”
l
8 S
[l
|le— >
96
TYPE PR 19 (96x96)
82,5
B =l
o~ 15 Ig
~ S|y
O
T le— > _
72

TYPE PR 18 (72x72)
63
B
| 54

RECAIY
l«— >l

@
O
96
TYPE PR 20 (48x96)

48
[<—>]

8 8
0
|l«—>| T
96
TYPE PR 25 (slim 96)
58
Y 000000000 ‘
8 gl 31
000000000
- 32
s
P
TYPE PK 20
EVM-35
K] >
L2 >
b 5 System
N * >
7 8 9 10
L1 L2 L3 N

Voltage Measurement Input

Auxiliary
Supply

<
©

| =H=

to—s

u
-~
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ECR-3 EFC-3

Non-flammable enclosure
Cosometer Double Insulation ( [0 )
Measurement Category IlI
Terminal Connection Erequoncyyfily
- Flush mounting with rear terminals
C IP40 (front panel)
0S¢ IEC 61000-6-2
IEC 61000-6-4
O trumeter IEC 61010-1
ECR-3-96 EFC-3-72
ce
General
ECR-3 EFC-3
Digital cosp-meter, measures cos¢ of the power, drawn Digital frequencymeter, measures the frequency of the -
from the network, indicating whether the load is inductive network. g
or capacitive. 3
0
Product Code s
16
CosopMeter (0,1 Cap. - 0,1ind.) .
16
Frequencymeter (20-400 Hz.)
12
230 V AC* £10%; 50/60 Hz
1% £1 digit 2° +1 digit
- ... | 5A
20 -400 Hz 0,00 - 0,99 (Ind. - Cap.)
30 - 300V 50 - 300 V
- 100 mA-55A
50/60 Hz
Red LED ; 14,2 mm Height
-5°C, +50°C
72x72 mm (PR18), 96x96 mm (PR19), 48x96 mm (PR20)
0,3 kg (PR18), 0,4 kg (PR19), 0,3 kg (PR20)
16 pcs (PR18), 12 pcs (PR19), 20 pcs (PR20)
Connection Diagram Dimensions
(PR19- 96x96mm) ECR-3
EFC -3 ! !
12 3 4 56 'y Iy
[TT] g “ 3
1 2 34 = =
[TT1[T] Un Y 0
éU 5A |le— 5| T ——>
g n k 9 72
N U —u TYPE PR 19 (96x96) TYPE PR 18 (72x72) TYPE PR 20 (48x96)
N
Phase-Neutral Connection Phase-Phase Connection

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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TA-111 / TA-112

Vin :0-220 VAC
f :50Hz
Io :0-20 mA

RL :0-750 @
Accuracy 105

wsiE YA

TV @ T
Voltage Transducer e
O trumeter

1818

-
e
5
e
#n
A
~

SCCECE

TV-111
Voltage Transducer

Product Code

General

Transducers convert electrical signal to the analog signal.
They are used in control and automation systems.

TA-111/TA-112 current transducers and TV-111 voltage
transducer are self-powered. Supply voltage is not applied.
Output current is 0-20 mA.

The transformer, which is used in the input circuits of
TA-111 / TA-112 and TV-111 provides galvanic isolation
between the input and output signals.

2 3 (e

o | S

Input : 0-1AAC, Output : 0-20mA DC

Input : 0-5A AC, Output : 0-20mA DC

Input : 0-220V AC, Output : 0-20mA DC

TV-111

(34 ZOToTOToT D)
sy

I :0-5A
£ 150Hz
lo :0-20mA
RL 10750 Q

Accuracy :05 (i) L

wafE ryA
TA-112 )
Current Transducer

O trumeter

L)

Frennansn sy
VLLLUTUELE

TA-112
Current Transducer

pcs / carton

16

16

0-1A AC 0-5AAC 0-220VAC
50 Hz
3 VA 4 VA
1,5xlp, (continuous) 1,5xIp (continuous) 1,2xUp (continuous)
20xIn (1sec.) 20xIn (1sec.) 2xUn (1sec.)
In=1AAC In=5AAC Un =220V AC
0-20 mADC
(0,05...1,1) x In (0,2...1,1) x Un
0-750Q
% 0,5 (Full Scale)
< 300 msec.
Double Insulation ([Z)
-5°C, +50°C
<% 75
IP 40 (front panel)
Rail-mounted
DIN 11l Type - Rail mount (PK20*)
0,4 kg 0,35 kg
16 pcs
Connection Diagram Dimensions -
TV-111 >
- ﬂl'e\ = e 000000000 ‘
- —
0-220 VAC TV-111 RL < 7500
55(18) ) 3 gg 31
TA-111 _Y T
TA-112 m 000000000 |—
(10 aF e i 32
N\ l«——]
0-1A TA-111 RL < 750Q 53
0-5A ~ TA-112 DL
55(12) )
TYPE PK 20

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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ALL POWER FACTOR CORRECTION TOOLS ARE AVAILABLE FROM TRUMETER

30
I AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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Power Factor Correction

1234567891011
SEEEEEEEEEEN

POWER FACTOR CONTROLLER

SET
AUTO @ AUTO/MAN

Cosp M Cos
V'm step
| W PrROGRAM
WE Tive

VAr B CAPACITORS
VA ®  NETWORK
HARM  REsgr

h® Alarms

RS-485
. A
|
Am my C NORMAL ¢ @ @
o = |'AW'

vz\T.AR;\S# RG3. 12¢s a

RG-C Series
RG-B Series
RG-T Series
ENT. C100 Series
ENT. C50 Series
ENT. C25 Series
ENT. C10 Series
ENT. CF Series
ENT.ERS Series
ENT.ERH Series
ENT-KT Series
ENS Series

DU-3

IN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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POWER FACTOR CONTROLLERS
RG Series

POWER FACTOR CONTROLLER

ser
1 AUTO B auroman
Coip m_cosy

Modbus / Ethernet
Gateway

ce
) < 5} £ 03 o 5 I3 B 8 © ©
9 s |8 (3] B| |3 |g| |& S5 g 8] |s
Modbus Harmonics no >>>C Z 5 2 =5 5 2 3 = & E £ = S
= a & as 02 ° (=) = £ (5] (5} T
2 3 s b 0 £ & o g 38 =S| &
© = O C g o ~ n S © TS S5 &
g 5 gl |gs| [§] |2 E £ 2 g 5E| |8 P
Product Code n - ) BO S = a Z & &2 =38 hats) c
RG-6T 6 Steps [ o
RG-8T 8 Steps ® ®
RG-12T 12 Steps ® ® 4
RG-8B-96 8 Steps ® ® ® ® ® ® ® ® 12
RG-8BS-96 8 Steps ® ® ® ° ) ® ° ) ® 12
RG3-12C 12 Steps ® ® ® ® ® ® ® ® Q
RG3-12CS 12 Steps ® ® ® ® ® ® ® ® ® ¢

Discharge Unit

DU-3 Required for L.V. Power Capacitors up to 50 kVAr, 400V AC — 415V AC 20
Discharge Unit O Optional
© |[EC 61000-6-2, IEC 61000-6-4, IEC 61010-1

Major features of RG-B (single phase) and RG3-C (3-phase) series :

capacitor steps...... 1 2:3:4 5-6-7-8-9 10-11-12
) phase.............. L1-L2-L3 L1 L2 L3
Overheat
capacitor steps......1-2-3 4-567 8 9-10-11-12
ﬁ protection 1 1 1 1
no >>>°C
( ) phase.............. L1-L2-L3 L1 L2 L3
etc..
programmable steps
(for RG-B / BS and RG3-C / CS series) (for RG3-C / CS series)
© Harmonic Compensation of each phase individually
© Temperature A unique solution
w for unbalanced loads.
e © Improper Capacitor
= © Wrong Connection
© L
_ O Insufficient compensation g L 2
m
© © Over Voltage o 3-phase capacitors
S ; 7 H NA o
C- NORMAL C+ © Over compensation 7. + + Single-phase capacitors
Y

(for RG-B / BS and RG3-C / CS series)
(for RG3-C / CS series)

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



POWER FACTOR CONTROLLERS

RG Series

Phase - Neutral
Voltages (V|_N)

Phase Current (1)

Active Power (P) Apparent Power (S)

Phase - Phase
Voltages (V| )

Coso

Reactive Power (Q)

Measured Parameters ( RG-T series)

Individual Harmonics
for Voltage - up to 19th

Total Harmonic Distortion
for Voltage (THD V %)

Individual Harmonics
for Current - up to 19th

Total Harmonic Distortion
for Current (THD | %)

Measured Parameters ( RG-B / RG-BS series )

3-Phase Currents (1)

Total Current (XI)

Total Active Power (2P)

Total Apparent Power (2S) | Total Reactive Power (2Q)

Active Energy - Import (kWh)

Active Energy - Export (kWh)

Reactive - Inductive (kVArh C)

Reactive - Capacitive (kVArh L)

Remote Monitoring & Controlling of Power Factor Controllers is done with MPR-SW software :

e
L) »,

O trumeter

LT
o (1] | ()

[ puthey frorue ey flapribvn Cusegy Cop
[ 0o

247 DEVICES CAN BE CONNECTED SERIALLY BY USING REPEATERS.

MAX. 1200 mt. MAX. 1200 mt.

A

A
\ 4

RS485/USB or ETHERNET
GNgONVERTER

Network Cable

4x0,75 LIYCY cable

4x0,75 LIYCY cable
[N

Senen | ohaenneee

RG3-12CS
#1

MPR-60S
#31

REPEATER
RPT-1

EPM-07S
#246

* ENTES recommends 4x0,75 LIYCYmm?2 cable for RS-485 communications

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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POWER FACTOR CONTROLLERS

RG Series

MODELS ’
SPECIFICATIONS

Electrical Parameters
Operating Voltage (U,)
Operating Current
Capacitor Steps

Network Type

Accuracy
Current Transformer Ratio

Power Consumption

Coso Setting

Dual Target Cos¢

(for mains and generator)
C/k Setting

Automatic Energy Correction
Automatic Disconnection of
Damaged Capacitor Steps
Time Delay Between Steps
Discharge Time
(Reconnection Time)

Over Voltage Setting
Output Contact

Display

Harmonic Measurement
Programmable THD-I

and THD-V Alarm

Programmable
Discharge Time

Programmable Over
Voltage Alarm

Automatic Power
Calculation

Programmable Energy Ratio Alarm
(Inductive/Active) / (Capative/Active)

Energy Measurement

Compensation of
Each Phase

Displaying Parameters
for Each Phase

Password Protection for Setup
RS-485 Communication

Alarm Contact Output
(Over Voltage, Harmonic)

Temperature Control &
Fan Contact Output
Mechanical Parameters
Equipment Protection

Ambient Operating
Temperature

Ambient Humidity
Degree of Protection
Connection / Installation
Dimensions

Packing Weight

Quantity in 1 package

*110 V AC, 60Hz Supplied devices are custom manufactured by order

RG-T | RG-B | RGBS | RG3-C | RG3-CS
110 VAC* /230 VAC %10%; 50/ 60 Hz
100 mA-55A
6,8, 12 | 8 12
Single-phase 3-phase 3 CTs
1CT (3 phase / 4 wires)
1% %1 digit (V, I, cose) ; 2% 1 digit (W, VAr, VA)
5...10000 / 5A
< 2 VA (Current Circuit)
<3 VA- 10 VA (Voltage Circuit)
0,8 < Cosg <1 ] ] -
(inductive) 0,8 < Cos¢ <1 (inductive / capacitive)
= [ ]
0,02 - 1,00 R
= [ )
o [ ]
2-1.800 sec. _ ;
o Sl G @ eeperEE ) 1-1.800 sec. (for switch on / off separately)
2-1.800 sec. 1-1.800 sec.
= 240-275VAC
- 5A, 1250 VA

Red LED, 14 mm Height (144x144 mm) / 10 mm Height (96x96 mm)

- Up to 19th harmonic for current and voltage seperately

[ ) O
(Internal Sensor) (External Sensor with thermocouple)

Double Insulation ( @ ), Measurement Category I

-5°C, +55°C

95%

IP40 (front panel) - IP54 (Optional)

Terminal / Flush-mounting with rear terminals

144x144mm (PR16); 96x96mm (PR19)-only for 8 steps RG-8B/BS

0,9 kg (PR16) ; 0,6 kg (PR19) - only for 8 steps RG-8B/BS

4 pcs (PR16) ; 12 pcs (PR19) - only for 8 steps RG-8B/BS

@ Standard
. . O Optional
AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



POWER FACTOR CONTROLLERS

RG Series
Connection Diagram
RG-T
[15] |16|1I7|1|8|1?|2|0121| |22|23|2|4|2|5|2|6|2|7|28| [7] 8] 9]10[11] 12]13] 14]
T T 1 [
C1 C6 c7 C12 C1 Alarm c6
<] B=/=T o | LT gHET ,,,,,,,,,,,,,,, L
N N
L3 L3
L2 L2
L1 L1 K L
LI P
ZAH Alarm Relay K 1, AU
1]2]3]4

4|5|6 [1]2]3]
3Am

Phase-Neutral Connection Phase-Neutral Connection**

RG-T
[15] [16]17]18]19]20[21] [22]23]24]25]26]27]2s] [7]8] ?|1|o| 1|1| 1|2|13|1|4|
I T T
C1 C6 C7 C12 C1 Alarm C6
57 57 N7 7 - A W
il
g|:| EX/ 77777 4 X’é[]m X/ 777777 y X/ :g|:||_j [l . A

N
L3 N
L2
K L
2 AH Alarm Relay I_1—0-3
Kk I 2 A|:]
112]3 |4
3A a]s5]6] [1]2]3]

Phase-Phase Connection Phase-Phase Connection**

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

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles i
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POWER FACTOR CONTROLLERS

RG Series
Connection Diagram Dimensions
RG8-BS
N
L3
L2
L1
MIIE L~
i DT """"""""" ﬂ#f ~ e
Tk M C
C1 Cc8 S 8
|21|22|23|24|25|26|27|28|29|30|31|32|33| v _D
96
R'E’;y Q':lg'; TYPE PR 19
RS-485* G‘ﬁﬂg{f}t"r
[7]8]9]10]
GND TR 110-250 V AC
*(in RG-8BS)
Voltage Current
Auxiliary Measurement Measurement
Supply Input Input
] l2| [3] [4]  [s] [e]
<
k1o I ® |1
L1 K'-'L 18(
] __ | O [T 01 >| ':I |

¥ Current value of 3-Fuses, which are connected to protect the capacitors, is chosen
according to the nominal current value of capacitors.

143
99

I M M

RG3-12CS - T
<> N

[15] [16[17]18[19]20[21]  |22|23[24|25|26]27]28]  |29]30[31[32] "‘—’121 | 5
'C1"' - cllll_c42 5546 o 1384 67
TR A B GND
N RS485* 143
TYPE PR 16

Fan Relay

-

|
Py *%

-------- 41

6A
*
|

N
L3 Ko
L2 [ e Pk )
L1 K -'Lkz.-.lz 2 £
krofie |1 2A[] 2A[] 2A[] £E
Alarm Relay Gelr;%ruattor

klw I|1 klz Ilz k|3 Ils 110~250 V AC
LRET] ELLEEM

¥ ¥ Optional

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

C10/C25/C50/ C100 / CF Series

THREE-PHASE POWER CAPACITORS

c10* P(lc(’\‘;vA'f_F Dg‘f(ﬁ":::‘?)” PCS PER BOX WEA?IZ%EER / )
ENT.C10-Voltage-1,5 1,5 55x165 21 9
ENT.C10-Voltage-2,5 2,5 55x165 21 9
ENT.C10-Voltage-5 5 65x200 14 9
ENT.C10-Voltage-7,5 7,5 75x215 12 9
ENT.C10-Voltage-10 10 75x255 12 9

WEIGHT PER

C25* '?%‘;E;Q Dg‘ﬂﬁ":g:g” PCSPERBOX| PACKAGE
ENT.C25-Voltage-20 20 100x260 6 10
ENT.C25-Voltage-25 25 100x300 6 10
ENT.C25-Voltage-30 100x370 N J

WEIGHT PER

ENT.C50-Voltage-10 75X200

ENT.C50-Voltage-12,5 1 2,5 75x200 6 1 O
ENT.C50-Voltage-15 1 5 85x200 6 1 0
ENT.C50-Voltage-20 90x200 6

o T (R WEIGHT PER
C100° | TR o rman B

ENT.C100-P-Voltage-25 85x265
ENT.C100-P-Voltage-30 30 85x340 4 9
ENT.C100-Dg-Voltage-50 50 172x210 1 5

<3

®e

9 Long Life Expectancy
130.000 hours (C50 model)

9 Self Healing
& Smaller Dimensions
9 Lower Dielectric Losses

w c10 c25 50 C100 CF
SINGLE PHASE POWER CAPACITORS g -----
rremeerererey [l | 230V AC | 400VAC | 400V AC | 400V AC | 230V AC
400V AC| 230V Ac|_DxH (mm 2 415V AC | 450V AC | 450V AC | 440VAC | 415VAC
ENT.CF-Voltage-1,67| 1,67 | 0,55 50x122 E 450V AC | 525V AC | 525V AC | 460V AC | 450V AC
ENT.CF-Voltage-2,5 2,5 0,83 55x132 25 9 o 690V AC | 690vAC 500V AC
ENT.CF-Voltage-4,17| 4,17 | 1,38 60x137 © 550V AC

om o

C100
>150.000 dry
Life Expectancy (hours) 80.000 80.000 130.000 >130.000 oil 30.000
Rated Frequency 50/60Hz 50/60Hz 50/60Hz 50/60Hz 50/60Hz
Capacitance Tolerance -%5+%10 -%5+%10 -%5+%10 1+%5 -%5+%10
Dielectric Loss <0,3 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

Test Voltage (Between Terminals)

2,15 x Un, AC 2 sec.

2,15 x Un, AC 2 sec.

2,15 x Un, AC 2 sec.

2,15 x Un, AC 2 sec.

2,15 x Un, AC 2 sec.

;rg::vygéfgrirminals and Case) ’ k(\lj’ré%(goo\?)ec ’ k(\lj’ré%goo\?fc. ’ k(\l{l’ré%(goo\?)ec. 48 kV, AC 2 sec. 3 kY, AC 10 sec.
Rated Temperature -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
Max. Overload In 2xlIn 2xIn 4 xIn 1,5xIn 2xIn
Protection Class IP30 IP20 IP20 IP0O0 IP00
Discharge Resistance Internal (75V after 3 min.) | Internal (50V after 1 min.) | Internal (50V after 1 min.) External —

Standards

IEC 60831-1/2

IEC 60831-1/2

IEC 60831-1/2

IEC 60831-1/2

IEC 60831-1/2

Discharge coil must be used in automatic compensation in case switch-on time is under 1 minute.

* Different operating voltages are available upon request.
* Trumeter recommends capacitors with 450V AC in networks with Harmonics.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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SHUNT REACTORS

ENT.ERS Series

APPLICATION AREAS:

¢ Telecomunication stations in urban areas like radio,
GSM and TV transmitters.

¢ Places with large area like campuses and farmlands.

¢ Inductive load test systems.

TECHNICAL SPECIFICATIONS

¢ Single or three phase, high permeable iron core, air
gapped design.

¢ High quality copper or aluminium windings.

¢ Design according to customer specs.

© Thermal Switch for overload protection at each leg.

© Terminal block, bar or cable connection depending
on current value.

© Vacuum impregnated varnish to ensure silent and
moisture-immune operation.

© CE sign and compatibility with EN 61558 2-20.

© Manufactured under ISO 9000 quality management.

General
Trumeter shunt reactors are high quality reactors designed to be
used in inductive load systems. These reactors are compatible with

european standards and are CE marked. VALUES TO BE SPECIFIED FOR
CUSTOM SHUNT REACTORS

€ Line Voltage.

© Amount of Phases.

© Rated Current or Rated Power.
¢ Voltage distortion amount.

Power Factor
Controller

Transformer

,

_
=

-
b

Loads

Capacitors

ﬁ AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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HARMONIC FILTERS

ENT.ERH Series
DETUNED FILTER REACTORS

Detuned Filter Reactors, are used in series with
capacitor banks in power factor correction units. By
using these types of detuned reactors it is possible to
avoid following negative effects on system.

© Overcurrent during switching on the capacitor banks.

© Overload of capacitor banks because of the harmonic
resonance.

© Short lifetime on capacitors.

© Overheating of the utility transmission cables.

© Overheating of the distribution transformer.

© Unintended triggering of the protective devices.

© Distortion of utility voltage waveform and problems on
voltage sensitive devices.

€ Interferences on data transmission systems.

€ Unexplainable faults in electronic boards.

General DETUNED FILTER REACTOR SIZES

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

TECHNICAL SPECIFICATIONS:

© Single or three phase, high permeable iron core, air gapped design < < <

€ High quality copper or aluminium windings

© Availiable at any resonance frequency

© Linearty according to resonance frequency

© Harmonic loads according to EN 61000-2-2 C G
U1= %106 x UN
U3= %0.5 x UN

U5= %5 x UN A G A G
U7= %5 x UN (o) (o) @)
© Thermal Switch for overload protection \ / \4

© Terminal block, bar or cable connection depending on current value
© Vacuum impregnated varnish to ensure silent and moisture-immune

operation
€ CE sign and compatibility with EN 61558 2-20 A
© Manufactured under ISO 9000 quality management < >
BEY - B c G H
| 1] 150 67 125 195 -
| 2 | 150 82 125 195 -
[ 3| 180 92 150 220 - —
[ 4 | 180 102 150 220 -
| 5 | 225 100 190 - 200
| 6 | 225 124 190 = 224
240 130 200 - 230
| 8 | 265 126 220 - 226
[ 9 | 265 140 220 5 240
| 10 | 265 152 220 - 252
| 11 ] 300 132 250 - 232
[ 12 | 300 140 250 5 240
[ 13 | 360 163 300 - 263
| 14 | 420 168 350 - 288

© Specified capacitor values are used during the reactor design. Severe
problems may occur when using another capacitor in conjuntion with these B
reactors. Custom reactor designs are possible.

€ Dimension values may change depending on design.

39
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HARMONIC FILTERS

ENT.ERH Series

DETUNED FILTER REACTOR SELECTION TABLE
400V 50Hz Utility Voltage, 210Hz Resonence Frequency (p=5, 67%

ENT.ERH-5,67-400-6,25( 6,25 4,90 10,97 12,06 24,87 39,30
ENT.ERH-5,67-400-7,5 7,5 4,08 13,16 14,48 29,85 47,16 3 7
ENT.ERH-5,67-400-10 10 3,06 17,55 19,30 39,79 65,50 3 8
ENT.ERH-5,67-400-12,5 12,5 2,45 21,93 24,13 49,74 78,60 4 9
ENT.ERH-5,67-400-15 15 2,04 26,32 28,95 59,69 91,69 5 12,5
ENT.ERH-5,67-400-20 20 1,53 35,09 38,60 79,59 130,99 6 15
ENT.ERH-5,67-400-25 25 1,22 43,87 48,26 99,49 157,19 7 17,5
ENT.ERH-5,67-400-30 30 1,02 52,64 57,91 119,38 183,39 7 18
ENT.ERH-5,67-400-40 40 0,77 70,19 77,21 159,18 | 261,98 9 19
ENT.ERH-5,67-400-50 50 0,61 87,74 96,51 198,97 | 314,38 12 32
ENT.ERH-5,67-400-60 60 0,51 105,28 115,81 238,77 | 392,98 13 43
ENT.ERH-5,67-400-80 80 0,38 140,38 154,42 | 318,36 | 523,97 13 47
ENT.ERH-5,67-400-100 100 0,31 175,47 193,02 | 397,95 | 628,76 14 50

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

ENT.ERH-7-400-6,25 6,25 6,13 10,04 11,05 20,97 39,30
ENT.ERH-7-400-7,5 7,5 5,11 12,05 13,26 25,16 47,16 3 7
ENT.ERH-7-400-10 10 3,83 16,07 17,67 33,55 65,50 4 8
ENT.ERH-7-400-12,5 12,5 3,07 20,08 22,09 41,94 78,60 4 9
ENT.ERH-7-400-15 15 2,56 24,10 26,51 50,33 91,69 4 10
ENT.ERH-7-400-20 20 1,92 32,13 35,35 67,11 130,99 5 13
ENT.ERH-7-400-25 25 1,53 40,17 44,18 83,88 157,19 7 17,5
ENT.ERH-7-400-30 30 1,28 48,20 53,02 100,66 183,39 7 19
ENT.ERH-7-400-40 40 0,96 64,27 70,69 134,21 261,98 9 20
ENT.ERH-7-400-50 50 0,77 80,33 88,37 167,76 | 314,38 10 21
ENT.ERH-7-400-60 60 0,64 96,40 106,04 | 201,32 | 392,98 12 32
ENT.ERH-7-400-80 80 0,48 128,53 141,39 | 268,42 | 523,97 13 38
ENT.ERH-7-400-100 100 0,38 160,67 176,73 | 335,53 | 628,76 13 43
400V 50Hz Utility Voltage, 134Hz Resonence Frequency (p=14%)

Type war | i) | ® | | @ | wh | Sz | k)"
ENT.ERH-14-400-6,25 6,25 13,27 9,62 10,58 17,54 38,50 3 9
ENT.ERH-14-400-7,5 7,5 11,05 11,54 12,69 21,05 42,35 4 10
ENT.ERH-14-400-10 10 8,29 15,38 16,92 28,07 57,74 5 13
ENT.ERH-14-400-12,5 12,5 6,63 19,23 21,15 35,08 76,99 5 17,5
ENT.ERH-14-400-15 15 5,53 23,08 25,38 42,10 86,61 5 19
ENT.ERH-14-400-20 20 4,15 30,77 33,85 56,13 115,49 6 19,5
ENT.ERH-14-400-25 25 3,32 38,46 42,31 70,17 144,36 7 20
ENT.ERH-14-400-30 30 2,76 46,15 50,77 84,20 173,23 8 22
ENT.ERH-14-400-40 40 2,07 61,54 67,69 112,27 230,97 10 27
ENT.ERH-14-400-50 50 1,66 76,92 84,62 140,33 | 288,72 11 32
ENT.ERH-14-400-60 60 1,38 92,31 101,54 168,40 | 346,46 12 43
ENT.ERH-14-400-80 80 1,04 123,08 135,38 | 224,54 | 461,95 13 51
ENT.ERH-14-400-100 100 0,83 153,85 169,23 | 280,67 | 577,43 14 62

H AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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HARMONIC FILTERS

ENT.ERH Series

400V 60Hz Utility Voltage, 252Hz Resonence Frequency (p=5, 67%

ENT.ERH-5,67-400-6,25 6,25 4,08 10,97 12,06 24,87 32,75
ENT.ERH-5,67-400-7,5 7,5 3,40 13,16 14,48 29,85 39,30 3 7
ENT.ERH-5,67-400-10 10 2,55 17,55 19,30 39,79 52,40 3 8
ENT.ERH-5,67-400-12,5 12,5 2,04 21,93 24,13 49,74 65,50 4 9
ENT.ERH-5,67-400-15 15 1,70 26,32 28,95 59,69 78,60 5 12,5
ENT.ERH-5,67-400-20 20 1,28 35,09 38,60 79,59 104,79 6 15
ENT.ERH-5,67-400-25 25 1,02 43,87 48,26 99,49 130,99 7 17,5
ENT.ERH-5,67-400-30 30 0,85 52,64 57,91 119,38 157,19 7 18
ENT.ERH-5,67-400-40 40 0,64 70,19 77,21 159,18 | 209,59 9 19
ENT.ERH-5,67-400-50 50 0,51 87,74 96,51 198,97 | 261,98 12 32
ENT.ERH-5,67-400-60 60 0,43 105,28 115,81 238,77 | 314,38 13 43
ENT.ERH-5,67-400-80 80 0,32 140,38 154,42 | 318,36 | 419,17 13 47
ENT.ERH-5,67-400-100| 100 0,26 175,47 193,02 | 397,95 | 523,97 14 50

400V 60Hz Utility Voltage, 226Hz Resonence Frequency (p=7%)

ENT.ERH-7-400-6,25 6,25 5,11 10,04 11,05 20,97 32,75
ENT.ERH-7-400-7,5 7,5 4,26 12,05 13,26 25,16 39,30 3 7
ENT.ERH-7-400-10 10 3,19 16,07 17,67 33,55 52,40 4 8
ENT.ERH-7-400-12,5 12,5 2,56 20,08 22,09 41,94 65,50 4 9
ENT.ERH-7-400-15 15 2,13 24,10 26,51 50,33 78,60 4 10
ENT.ERH-7-400-20 20 1,60 32,13 35,35 67,11 104,79 5 13
ENT.ERH-7-400-25 25 1,28 40,17 44,18 83,88 130,99 7 17,5
ENT.ERH-7-400-30 30 1,06 48,20 53,02 100,66 157,19 7 19
ENT.ERH-7-400-40 40 0,80 64,27 70,69 134,21 209,59 9 20
ENT.ERH-7-400-50 50 0,64 80,33 88,37 167,76 | 261,98 10 21
ENT.ERH-7-400-60 60 0,53 96,40 106,04 | 201,32 | 314,38 12 32
ENT.ERH-7-400-80 80 0,40 128,53 141,39 | 268,42 | 419,17 13 38
ENT.ERH-7-400-100 100 0,32 160,67 176,73 | 335,53 | 523,97 13 43

400V 60Hz Utility Voltage, 160Hz Resonence Frequency (p=14%)

ENT.ERH-14-400-6,25 6,25 11,05 9,62 10,58 17,54 30,80
ENT.ERH-14-400-7,5 7,5 9,21 11,54 12,69 21,05 38,50 4 10
ENT.ERH-14-400-10 10 6,91 15,38 16,92 28,07 48,12 5 13
ENT.ERH-14-400-12,5 12,5 5,53 19,23 21,15 35,08 57,74 5 17,5
ENT.ERH-14-400-15 15 4,61 23,08 25,38 42,10 76,99 5 19
ENT.ERH-14-400-20 20 3,45 30,77 33,85 56,13 96,24 6 19,5
ENT.ERH-14-400-25 25 2,76 38,46 42,31 70,17 115,49 7 20
ENT.ERH-14-400-30 30 2,30 46,15 50,77 84,20 144,36 8 22
ENT.ERH-14-400-40 40 1,73 61,54 67,69 112,27 192,48 10 27
ENT.ERH-14-400-50 50 1,38 76,92 84,62 140,33 | 230,97 11 32
ENT.ERH-14-400-60 60 1,15 92,31 101,54 168,40 | 288,72 12 43
ENT.ERH-14-400-80 80 0,86 123,08 135,38 | 224,54 | 384,96 13 51
ENT.ERH-14-400-100 100 0,69 153,85 169,23 | 280,67 | 461,95 14 62
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CAPACITOR DUTY CONTACTOR
ENT-KT Series

General
Capacitor Duty Contactors are specially designed to meet
Capacitor Duty application.

¢ 3-phase

¢ 415V AC rating, 10 kVAR to 60 kVAR

¢ Conforming to IEC — 947

Benefits

Saves cost of expensive replacements,

High electrical life,

Reduced power loss during 'ON' condition,

No risk of dangerous voltage,

Switching of Capacitor bank in parallel without de-rating
Less maintenance & Down-time

e e e e e e

KVAr ratings at 50/60Hz '"s;au';ti‘;‘i’;?;’“s Operations | Electrical life Mains side
Product Code 0<55%C (3 Contacts at rated load 5 O O O R —
200V 400V .
Operations u
240V 440V e N &
1 q Reactive power
ENT-KT-12-C11 6.7 12.5 0 2 240 200 000 é % control relay
; ; [TTTTTTTT
ENT-KT-16-C11 8.5 16.7 0 2 240 200 000
1 1 Wi
ENT-KT-20-C11| 100 20.0 0 5 240 100 000 AN
- A
ENT-KT-25-C11 15.0 25.0 0 2 240 100 000 Multi Stepped Capacitors Bank
ENT-KT-33-C12 20.0 3.3 1 2 240 100 000
ENT-KT-40-C12 25.0 40.0 1 2 100 100 000
ENT-KT-60-C12 40.0 60.0 1 2 100 100 000
Notes :

Contactor Type ENT-KT-12-C11 — ENT-KT-25-C11 : Suitable type clip-on mounting into 35 mm DIN rail
Contactor Type ENT-KT-33-C12 — ENT-KT-60-C12 : Suitable type clip-on mounting into 75 mm DIN rail
€ Standart Control Circuit Voltage / Frequency

ENT-KT-12-C11, ENT-KT-16-C11, ENT-KT-20-C11, ENT-KT-25-C11 ENT-KT-33-C12, ENT-KT-40-C12, ENT-KT-60-C12

- _
N
g L] {
X
gl 8 23 [
R
z sl 8 5
= | N -
w
|ENT-KT-12, KT-16 ]
Lo @ oo ENT-KT-20, KT-25 M ) )
Nl ENT-KT-12 c=117 ] [ - —
LL ENT-KT-16 c=122 413 T
EE ENT-KT-20 c=130 oI o|lm o 150 ENT-KT-40 75
zz _ ol i Qo ¥
o ENT-KT-25 c=135 'x_. ; p; ; p;' 157 ENT-KT-60 85
EE HE e
Zz Z
i &lE &
MOUNTING IN PANEL zm,a7 /Mé
| & M| [ —I
=
| 3
= = |: —I 1
- IpraN! -
ENT |KT-12 | KT-16 | KT-20| KT-25 [ENT [ kT-33] KT-40] KT-60]
c |8 | 8 | 93 | 98 [ c [ 114 [ 114 | 125 |
G |35 | 35 | 40 | 40
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L.V. CURRENT TRANSFORMERS
ENS Series

\

ENS-30

T
I ENS-40
~——
e N
| ENS-60
~———

ENS-100

——

\

ENS-120

%&“ s

ENS-AYS

N~—
L.V. CURRENT TRANSFORMER

PRIMARY NOMINAL
CURRENT(A) POWER (VA)
1
50

ENS.30

30-40
1,5

60-75 25

100 375
125150 5
200-250-300 10
400-500-600 10

400

600 15
750-800 10
7000-1200-1250 10
1000 15
7000-1250 10
1500-1600 15
1600 30

15

2000 L

15

2500 5
3000 15

15

3200 12
4000 30

SPLIT CORE CURRENT TRANSFORMERS

ENS.AYS

23

ENS.AYS

ENS.AYS

812

ENS.AYS
816

100 125
300 375
500 5
400 15
500-600-800 25
1000 5
1200 10
1500-1600-2000 15
2500-3000
4000

CT-25

CT-80D

(only suitable

TYPE FEATURES

PRIMARY CURRENT
120 A 210A

(for ENTES Digital Measurement Devices)
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Ratio : 1/2500, Class:1 NP 2s v
Inner Diameter : 17.8 mm EPR-04 EPM-4D
Outer Diameter : 47 mm EPR-04S EPM-4P
EPM-04
EPM-04C
Ratio : 1/2500, Class:1 EPM-04CS
Inner Diameter : 19 mm EPM 0
Outer Diameter : 47.5 mm EPM-06CS c E




DISCHARGE UNIT

DU-3
-/_ N
_-__-__—_-____'_'_—'-————-_
DuU-3

Discharge unjt

v

@ trumeter

€3

General

DU-3, Discharge unit is used with capacitor banks
and provides fast discharge for short periods.

It withstands to short discharge periods
of capacitors via discharge coil inside.

DU-3, also helps to reduce heat losses of capacitors

and prevents terminal heat which
is generated by discharge resistors.

SPECIFICATIONS

Electrical Parameters

DU-3

Continuous Current (mA)
230V 400 V 500 V
U 1 4 8
Vv 2 6 12
w 1 4 8

Coil resistor 3000 Q
Operating period Continuous
Nominal voltage 230 ..... 500 V
Nominal frequency 50 Hz
Number of phase 3
Capacitor Power 5....50 kVAr
Losses <1W

Mechanical Parameters

Ambient temperature Max 40°C
Protection class 1P20
Dimensions PK21
Weight 0.4 kg
Qty. in 1 Package 20 pcs

Connection Diagram

DU-3
Discharge Unit
Desarj Unitesi
200..... 480V ~50 Hz
u w

Reactive Power | Discharge Period (sec.)
Q (kVAr) 230 400 450
10 4 2 2
20 8 3.5 3
25 10 4 4
30 12 5.5 5
50 20 8 6
Dimension
S T I
o
(-]
. I e I
a3 < | 35 | .
TYPE PK21 80

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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Remote Monitoring

RAPHICS

TOTALACTIVE POWERG
T2
on-peak current
puan\"a[\ﬁ
- "h

LLLOOTECR O

ResET
wwwww

QLLOOTECROL

O trumeter
EMG-12 Ethemet Modbus Gateway
ststst

O trumeter
EMG-02  Etheret Modbus Gateway

Software

MPR-SW

Ethernet & USB Converters
EMG Series

RS-USB2

Repeater

RPT-1

IN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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ENERGY MANAGEMENT SOFTWARE

MPR-SW Series

General

MPR-SW server-client software is designed for monitoring and
recording the electrical network parameters on PC, via
Internet / Intranet (Modbus RTU, Modbus TCP) to be used for
energy management.

Features

Communicating with MPR-63, MPR60S, MPR-53S, RG-CS,
EPR-04S, EPM-0x series measuring instruments.

Front panel simulations of devices on PC. (Figure 1)
Display and analyse real time data on your PC. (Figure 2)
Remote programming device settings via software.

Energy consumption between determined dates.

Direct Printable Reporting

Powe factor report.

Periodical values report

Energy consumption report with tariffs. (Figure 3)
Graphic report between determined dates. (Figure 4)
Exporting all measured values to Ms Excel.

Other reports can be combined after exporting to excel.

Minimum System Requirements
Windows 98/2000/XP

128 MB RAM (256 MB recommended)

60 MB HDD (200 MB recommended)
CD-ROM drive

Product Code USB interface or Ethernet Port

For Text Report (for MPR-60S and MPR-63 are FREE)
For Single Device (FREE)
For 2-5 Devices

For 6-10 Devices

For 11-15 Devices
For 16-20 Devices
More than 20 Devices (FREE, IF 20+ DEVICES ARE USED IN A PROJECT)

MPR-SW Software supports following hardwares ; MPR-6x, MPR-5x, RG-x, EPM, EPR, EMG, RS-USB2 Series
(Please contact us for g party product support)

Ll !|._||‘...|,| e

[P b e e . Figure 2: Data Display with Real Time

Figure 1: Front Panel Simulations

TR 00,00 - [Exgmrrie Rsguort (13,00, 200 0000 74,07 7006 09-50]]

i e RALUT = bR

]

[ R R R e e I I s e
Tozas  sos w00 m0m 00

20020008 10500 000

o208 200 200

2022 o w0 w0 150 600

Zroaas 800 700 1500 P )

J o M

TOTAL ACTIVE POWER GRAPHICS

55.000

2500 28000, 50,00
500 70,00 10,00

p  ¢— T —p (412 ([ 4—T3

on-peak current

“© /h A Puant Tarift ’\v/\.
g |
L

A

28022008 8300 6500 1800 22750, 3600
01032008 11000 000 2000 31500, 4000
2032 10750 8750 2000 30625, 4000
03032008 10250 250 1000 32375, 200
04032008 2500 2000 500 7000 1000
05032006 1200 %0 300 3150 600
06032006 8500 7000 1500 24500 3000
07032008 10750 8750 2000 30625, 4000

TOTAL ACTIVE POWER (SWa

Figure 3: Energy Report with (4 Tariffs)

TIVE

Figure 4: Active Power Graphics ( kWh )
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CONVERTERS FOR PC COMMUNICATION

EMG / RS-USB Series

Network Protocols TCP/IP, ARP, ICMP, HTTP

L 11 falalal Sl LalBNS

L1 1 Talalal Sl LolRES

Serial Ports RS485 and USB for configuration

yyyyy

EEEEE Operation Modes ModbusTCP/RTU and Modbus Tunnel

Network interface 10/100 Mbps auto-negotiation

O trumeter O trumeter
EMG-12 thernet Modbus Gateway EMG-02 themet Modbus Gateway Serial Data bits . 5_6_7_8 data bits
Communication Stop Bits: 1-1.5-2 Characters
Parity: Odd, even, none
EMG-12 EMG-02 Serial Interface 300-115200 bps
Supply 9-24V AC - 9-30V DC or (~75 mA)

by the USB Port

EMG-02 /| EMG-10 /| EMG-12
RS485 port: 500V

General Insulation and Ethernet port: 1500V

. 15KV ESD Protection on USB Port
Ethernet / R$-4§5 Modbus Gateway Protection 10/1000 p transient pulse
for communicating PC with MPR / EPR and EPM protection on RS-485 port (600W)

series via Internet (WAN) and Intranet (LAN).

EMG-10 enables only one (1) online connection via internet / intranet.
However, EMG-02 / EMG-12 enables max. 4 online connections via
internet / intranet.

USB Converter (RS-USB2)

RS-485 / USB Converter for
communicating PC with MPR /
EPR and EPM-0x series.

Technical Specifications

USB 1.1 and USB 2.0 support

300 - 115.200 bps baud rate

Auto direction flow control on RS485
Minimum 3000 V DC isolation protection
Activation LED

Deriving the power from USB port and no
need for an external supply.

Auto baud rate detection

ESD (Electro-static discharge) protection

000000

o0

RS-USB2
RPT-1
RS-485 to RS-485 REPEATER
RPT{
A‘:;E:’,g»s-«s © Variable Baud Rate
: 300,...9600,...115k
© Variable Data Format
O trumeter

S Z

kst 2

g g
5 S S
RPT-1 S S =
£ 2 ©
E 5 |3
Product Code = S =
RS-USB2 RS-485/USB Converter ) 1
EMG-02 Ethernet-Modbus Gateway (up to max. 2 devices) ® 1
EMG-10 Ethernet-Modbus Gateway ® 1
EMG-12 Ethernet-Modbus Gateway ® 1
RPT-1 RS-485 to RS-485 Repeater 1

a7
AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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ENERGY MANAGEMENT

CASE STUDIES
1) REMOTE ENERGY MONITORING OF MACHINES AND AREAS IN A MARBLE FACTORY

Thanks to the installation of Trumeter analysers and SW2 software; 24/7 monitoring of total
energy consumption in every area and of every machine of the factory, significant energy
savings by analysing the monitored energy values and taking countermeasures against
labor losses were made possible.

SOLUTION AND APPLICATION

22 MPR-53S energy analysers were connected to a
new panel at the transformer output next to the
existing panel, as shown in Table 1. SW2 software
was installed to the computer in the technical
manager’s room and a connection with RS485/232
converter was established. An MPR-53S was
connected to the main transformer input to monitor
the total drawn power. A communication cable was
then installed to a computer 100 meters away from
the distribution panel.

As a result, the energy consumption was monitored
by communicating with all 22 of the energy analysers.

The reporting interval for all devices was adjusted
using the SW2 software. The values were stored
on the computer. By using these stored values,
PROBLEM AND OBJECTIVE the areas and machines of the factory with excess
energy consumption were identified and

Performance and energy monitoring, 24/7 saving of improvements for energy saving were made.

these values, analysing the saved values and making
improvements for different areas and machines in a
factory were the main requests made by the managers
of the business.

The system was installed for the purpose of

correctly determining, recording and monitoring the

energy consumption and operational hours in different

areas and on various machines (cutting, polishing, aligning) of a
marble factory.

. MAIN TRANSFORMER ENTRY
. PURIFICATION

. LIGHTING

. CUTTING 1

. CUTTING 2

ST-1

ST-2

. TILE SLIM

. TRIMMING

.AUTOMATIC SIZING

. TILE OUT

. ADMINISTRATIVE BUILDING
. FINE CUTTING

. COMPRESSOR

. CRANE(INDOORS)

. BRIDGE CUTTING
.AUTOMATIC LOADING

. PLATE SLIM

. PORTAL CRANE(OUTDOORS)
. LINING AND ROUGHENING
. HORIZONTAL SPLITTING

. DINING HALL

ONODUAWN

[ O JREE N N G [ QL L (L U N
O ©WOoWO~NOO OGP~ WN=O O

NN
N =

Table 1: Monitored Areas with energy analysers and front panel view.
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ENERGY MANAGEMENT

CASE STUDIES

The additional benefits of the installed system (besides
the energy savings) are:

1) A supervising engineer had to be in charge for the
workers who stayed for a night shift. Thanks to the
installed system the operational-hours data of the
machines were made available, thus making the
supervising engineer redundant. The factory
manager was able to observe the operational hours
of the machines by connecting to the system from
his/her home. For example, he/she could see if the
workers clocked out early, left for an early break,
turned the machines off or were letting the
machines operate with no load. Based on the
observations, necessary warnings were made.

2) ST-1 and ST-2 machines are used to cut the large
marble block to smaller pieces. They operate like a
large saw. In order for this machine to cut the
marble block as desired, the sawing speed of the
machine should sometimes be fast and sometimes
be slow. To achieve this speed variation,
potentiometers on both machines were used. If the
rotating saws on the machines are strained, they go
off balance and the marble block doesn't get cut
correctly, thus creating marble losses. The currents
under normal current conditions for these cutting
machines were saved using the installed system:
At the start, the machine spins at a slow speed and
draws 100 amperes. As the rotational saw proceeds
through the marble block, the spinning speed
increases. Near the end of the marble block, the
rotational saws speed is at its maximum and the
drawn current value reaches 150 amperes. If the
operator doesn't adjust the saw speed according to
the saw position and cuts the block with a constant
saw speed, the cutting process is prolonged (10
m2/h for variable saw speed, 8 m2/h for constant
saw speed) and the rotational saw goes off balance
earlier than it should.

Using the newly installed system, the factory manager
observed the instances with the wrong drawn currents
that caused the saws to go off balance earlier than it
should. Necessary warnings were made.

REPORTING

The desired values were stored with the standard
report formatting of the SW2 software and imported to
24-hour graphs. Necessary information were printed
out and archived.

CONCLUSION

With the newly installed system, measuring, observing
and recording the energy consumption of purification
systems, machines and the dining hall were made
possible. By analysing the stored values on a day-to-
day and long-term basis, the following hitches were
found and necessary warnings and improvements were
made.

ESTE (Large Saw) Balance Failure

When the saw on this machine went off balance, a 2
hours long work loss occurred which means a loss of
25mz of marble cutting. This amounted to $750/year
capital loss. If the failure occurred 4 times a year, the
loss would increase to $3000/year.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles

Thanks to the newly installed system, the machine
operator knows that he/she is being monitored and
operates the machine carefully. The employer can
now see more clearly why the fault has occurred
(due to the jamming of the saw when the marble
is cut too fast) through the observation of the data.

Shift Tracking

If a worker starts 5 minutes late for his/her shift, this
means;

226 working days*5 minutes of shift loss*12
months=1560 minutes=26 hours of work loss

That is to say annually a total work hour loss of 26
hours per worker occurs. This factory is capable of
producing 2-containers-full of product in 26 hours and
this means a $30,000 capital loss. Thanks to the newly
installed system, the worker knows that he/she is being
monitored and tries very hard to follow the shift hours.

Overtime Supervising Engineer

When overtime was necessary, a supervising engineer
had to be present for the workers; even if it was for 2 or
3 workers. Thanks to the newly installed system the
working hours and working currents of the machines
are accessible and a supervising engineer is no longer
necessary. This saves the business at least $2,000 a
month.

Cost Calculation

One ESTE (Large Saw) has an apparent power of 110
kVA. It consumes approximately 80 kW/h. That means
while an ESTE cuts 12.5 m2 of marble in an hour, it
consumes 80 kW/h energy. That amounts to a
consumption cost of $11.5/h. Thanks to the newly
installed system, the energy consumption cost can be
added to the marble cost and the average cost of
marble can be calculated.

Efficient Use Of The Machines

Whether a machine is operated slower or faster than it
should can be monitored since the current values of the
machines can be monitored. According to these
observations, information regarding whether the
machines are operated efficiently or not can be
obtained.

If the ESTE machine is operated for 7.5 hours in a shift,
80 m2 of marble can be processed. If the machine is
operated slower than it should, it causes 60 m2 of
marble being processed.

The loss of 20 m2 processed marble loss amounts to
520 m2 in a month and 6240 m2 in a year.
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ENERGY MANAGEMENT

CASE STUDIES

2) ENERGY MONITORING AND REPORTING OF MACHINES AND DEPARTMENTS IN AN LPG
CYLINDER FACTORY

Thanks to the installation of Trumeter analysers, power meters and MPR-SW software; 24/7 monitoring of total energy consumption in
every area and of various machines of the factory, significant energy savings by analyzing the monitored energy values and taking
necessary countermeasures were made possible.

PROBLEM AND OBJECTIVE

The main requirements that the new system would have to meet were:

Comparison of energy consumption between production areas and other departments

Cost analysis of each department, calculation of the energy costs per product from the assembly line

Lowering the energy consumption after working hours (17:00 - 22:00) and monitoring the consumed energy from a PC

Receiving regular reports at desired time intervals which are set on PC

Energy analysis on the LV side of the transformers and surveying of cos®, phase currents and phase voltages up to the 31th Harmonics

Energy-surveillance at the 2 transformer and 23 usage points(Sub-measurement)

Analyzing the power quality at the compressor, chiller, pressure, illumination and non-production departments

Preventing the excess demand and moving the peak time to silent periods with getting the power load(kW)/time(h) graphics, detection

and prevention of unnecessary power consumption.

¢ The new system was installed for the purpose of correctly determining, recording and monitoring the energy consumption and
operational hours in different departments and on various machines(compressor, chiller, pressure) of an LPG cylinder factory and

taking the necessary measures to save the excess energy.
SOLUTION AND APPLICATION

Hardware aspect of the system:

2 pcs MPR-63 network analysers(For measuring the phase
currents, phase voltages, power factor, cos, frequency, active
power, reactive power, apparent power, total active power, total
reactive power, total apparent power, active energy, inductive
reactive energy, capacitive reactive energy and harmonics values
up to 31th Harmonic at the LV side of the transformers)

« 23 pcs EPR-04S power and energy measuring devices(For
measuring the cos@, active power, reactive power, apparent power,
active energy, inductive reactive energy and capacitive reactive
energy for each phase machine-based and department-based)

¢ 3 pcs EMG-12 MODBUS gateways(For enabling the
communication between the devices and the PC of the factory)

¢ 2 pes LV current transformers(For transforming the currents to
measurable levels)

Software aspect of the system

« MPR-SW monitoring software(For monitoring and recording the
electrical network parameters)

15 pcs EPR-04S power and energy measuring devices were linked
to each other and connected to the PC network via RS-485 using an
EMG-12. 2 pcs MPR-63 network analysers and 8 pcs EPR-04S
power and energy measuring devices were connected using the
previous method(Figure 2). Finally, the MPR-SW software was

Figure-1 nstalled on the PC.

CceeceCceccece0eC

P

1 3(1.95XLPE)
345KV
630A

345KV
O= 8oi5CL:05
200In

U 34.5kV T 34.5kV
630A 630A

MAIN SWITCH MAIN SWITCH
34.5kV : 345KV
1000MVA 1000MVA
630A24VDC M Bl 630A24V DC M
345KV - 34.5kV

O= 40/5cL:1 4 s O= 80/5cL:1
400In 400In

34.5/0.1kV
1600kVA

34.5/0.1kV
2500kVA

3200/5
O= cL:3

TFK10
CUTTING
Ga110 KOMP-5

V.R. MONTAJ RFK-2
|
COMPRESSOR ._@3;"‘3‘_‘
[}
V.R. BUS BAR RFK-1
KAMO CLYLINDER
Ga551 COMP6

TESTING

INGERSOL COMP 3. KOP.3
KAMP. DEPT.

VR.AYD.
OUTDOOR LIGHTING
FACTORY LIGHTING
GARDEN IRRIGATION
RESERVE

WATER PUMP
WAREHOUSE LIGHT.
EXTENSION

MAIN WORKSHOP
WELDING WORKSHOP
CHILLER-1

CHILLER:2

INGERSOL COMP2. KOP.4
INGERSOL COMP 1. KOP.2

Single Phase Diagram )
Figure-2
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ENERGY MANAGEMENT

CASE STUDIES

As a result, the energy consumption was monitored by

communicating with all 23 pcs EPR-04S power and energy | o) o] alal D) =
measuring devices and 2 pcs MPR-63 energy analysers. I rov

The reporting interval for all devices was adjusted using I son
the MPR-SW software. The values were stored on devices B v

and on the computer. By using these stored values, the
departments and machines of the factory with excess
energy consumption were identified and improvements for
energy saving were made.

Wertical
Max

Hin.

v Egtomalic

CONCLUSION
Lighting Consumption

A nightly unnecessary electric consumption of 100 kWh on
the warehouse lighting was surveyed by MPR-SW software.
It turned out that the security staff forgot to turn the lights off
at nights. In order to prevent this, photoelectric sensors were
installed for warehouse lighting. 3000 kWh of energy was
saved per month (Figure-3)

50

10,0 150

The energy consumption of the departments was
monitored through the MPR-SW software. Unit energy
costs per product can be now calculated by dividing the
total number of products with the total energy
consumption of the production department (Figure 5).

Machine Consumption

The compressors were switched on 2 hours before the start of the
shift for the purpose of a warm-up. It was monitored with MPR-SW
software that this warm-up process energy was causing a
consumption of 280 kWh per day. To keep the compressors warm,
heaters were installed. In doing so, a monthly energy saving of 7500
kWh occurred (Figure-4)

An unnecessary energy consumption at the compressor machines
was monitored on the MPR-SW energy report. One of the
compressors were turned off and put into service. After the repairs
have been completed, an increase in production and an energy
saving of 10000 kWh has been observed with the MPR-SW Software
(Figure-4)

WAREHOUSE LIGHTING TOTAL CONSUMPTION (Kwh) - PRODUCTION (pcs)
5,000
*
jggg 500,000
31500 e 400,000 —
e N -
; 3,000 300,000 \-\ /- —
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2,000 100,000 w —+ =
1500 Se— " 0 W
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\{bd @,Dc\ &‘0 ?90 \sp* 5&@ 3\)\‘\ @)a} é\.oe} \6°?;\ @Qe} 690‘ @
37§\ & R ¥ o K o
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‘+ (Pieces) —=— (Kwh) ‘
Figure-3 Figure-5

An energy consumption after main working hours (17:00
to 22:00) on the machines such as presses and
compressors was detected through MPR-SW software
and it was planned that these machines should only
work at normal working hours(08:00 to 17:00). This way,
the energy consumption in the more expensive time
zone(17:00 to 22:00) was decreased. These energy
consumption values were observed in the MPR-SW
software in periodical graphical reports.

In conclusion, the company redeemed the cost of the
newly installed Trumeter Energy Monitoring System in
under 4 months (Figure 6 and 7).

Application Project
February March April S
Device No KWh-Active KWh-Active KWh-Active y Act. Power L1|Act. Po»:/:n;‘\j Act. Power L3|Total Active Power|Reactive Powe
Warehouse Light. 4.739,80 3.488,50 2.331,20 125 3
Garden Irrigation 0 16,4 21,4
Street Light. 2.680,20 2.693,10 2.308,50
DCH1 29.074,20 38.273,90 23.414,30
DCH2 33.093,30 36.731,40 25.243,40
Source 49.919,70 58.361,70 38.042,00
Departments 32.339,60 29.438,80 23.230,10
Compressor 1 1.061,70 2.441,30 419,6
Compressor 2 28.111,90 30.998,30 16.543,60
Compressor 3 34.680,30 30.297,30 23.625,10 N
Compressor 4 16.425,60 5.305,30 28.415,80
Compressor 5 0 12.659,10 25.966,20 TOTALACTIVE POWER GRAPHICS
Compressor 6 3.116,80 8.073,90 9945 %
Compressor 69.695,10 45.575,10 40.340,30 _ my» | 4¢— T —> ;_p—eaTKZC;:m <+—T3
PKH 8.408,20 10.309,20 7.436,80 S 45000 1 -
Chiller 17.378,90 16.091,10 15.350,20 a P i
| Tank factory 45.591,10 33.150,20 28.460,50 g .
TFK3 20.000,00 25.000,00 34.279,70 o a0
TFK7 . 50.000,00 40.000,00 52.923,50 u M
LPG factory Light. 18.267,90 15.683,20 9.686,50 5 ssooo i)
Regulator valve 54.130,80 56.876,10 46.697,40 ;
Regulator valve 16.693,70 8.678,80 7.089,00 5
VR Light. 9.341,20 4.375,00 2.989,50 " 15000
Pressure 605,4 1.030,40 870,8
Total Energy 5000 4
545.355 515.548 456.680 838
Figure-4

Figure-7
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Protection & Control
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Phase Failure Relays
MKS Series

MKC Series

Thermistor Relays

PT-01

Phase Sequence Relays
FR-02

Current Monitoring Relays
AKC Series

Voltage Monitoring Relays
DGRC-01

GKRC Series

MCC Series

Liquid Level Controller
SSRC-04

LLS Series

Time Relays

ERTC-01

MCB Series

DG Series

SSR-2x

SER-YU

Astronomic Time Relays
DTR-10 Series

DTR-14

DTR-20

Digital Time Relay
MCB-50 Serisi
Overcurrent Protection Relays
CKR Series

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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MKS - MKC Series

123
Codete

MKC-05 MKC-06
F. . Phase Faimrs Devics
Phase Seguanca | Fhase
- Y
.\.“ﬂ ‘\.H’} 5 F
Dt | R
Fid ol
o oo ¢ o0
5 - Boam e oo
s P
%
o Asm i A
S=, Otrumeter S=4 O trumeter

dicece Cldcca
N L1 2 %3 8] 2 L
MKC-05 MKC-06
General

One of the common faults faced in industrial plants is overheating
and damaging of 3 phase motors due to phase failure. “Thermal-
magnetic relay” which is an essential element in motor protection
is generally too slow due to both its electromechanical structure
and the use of high current setting range, to assure demurrage
without tripping.

Product Code

Phase Failure Relay
Phase Failure Relay
Phase Failure Relay
Phase Failure Relay
Phase Failure Relay
Phase Failure Relay
Phase Failure Relay (with PTC)
Phase Failure Relay
Phase Failure Relay (with PTC)

Triple Thermistor Group

Protection Features

1. Phase Failure

When the monitored 3 phase voltages are valid, the output
relay is ON (i.e., activated) and if any of 3 phases fails, the
output device switches OFF immediately.

2. Phase Sequence

When the phase sequence is correct (L1, L2, L3 in clockwise
direction) the output relay is ON (i.e., activated); however, if the
sequence is altered by any reason, the output relay switches
OFF immediately.

3. PTC Protection

If coil temperature in motors exceed Tc, the limit temperature
of PTC (please see PTC-3 below), the output relay switches off
immediately.

4. Fixed Voltage Unbalance

When the neutral-phase voltage unbalance is greater than a
fixed value (of 20% or 40%), the output relay is switched OFF
within 0,2 seconds.

Phase Failure Relay

Phase Seq. Failure

Phane ¥y
e
e Segoascer
5
e Ll
H our
Q@

MKC-20 MKS-03
s 3 El |=s| |=| |§| |5
= g o> 5 8 o 5] ) =
3 £ Q% o c = = = o
= =, © = o o = = b=
o @ —E o (&) (&) T T S
a << @= = o o O
— EAS o o (@) = o~ ~
%) 3 = = = =
= x =2 = O z = Z 8
o i << = - - a o a

5. Adjustable Voltage Unbalance

When the phase-phase voltage unbalance is less than the user
adjusted value, output relay is activated (ON).

If the unbalance value exceeds the user set limit value

(5% - 15%), output relay is switched OFF at the end of user set
delay time (0,1 ... 10s) .

If the fault disappears within the delay time, the output relay
doesn’t switch OFF and motor continues to normal operation.
In addition to these features, MKC-05P relays are switched on
if the R-phase voltage exceeds 178 VV AC. Their phase sequence
and asymmetry LEDs flash simultaneously.

o Ambient Operating Temperature : -5°C, +50°C

© Non-flammable enclosure

© Rail-mounted or surface mounted with clips

© Protection Degree : IP20

© |[EC 60255-3, IEC 60255-6, IEC 60870-5, IEC 60529

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



PK22
0,1kg/device; One package 24 pcs.

%20 fixed

%40 fixed

230VAC

+20%Un

1N/O,8A,2000VA
0,2 sec.fixed

3 Phase+Neutral

Figure for typical resistance of PTC vs
temperature characteristics

100k ©
TS
RQ)0 i
. i
100

MKS - MKC Series

PK25
0,3kg/device; One package 10 pcs.

5%-15%adjustable

400VAC
50/60 Hz
+10%Un

230VAC

1C/0O,8A,2000VA

0,1-10sec.adjustable

-5;+55°C / %90
11l

Rail mount

3 Phase 3 Phase+Neutral

PK22 Din 1

0,1kg/device;
One package 10 pcs.

%5-%25 adjustable

400VAC 230VAC
+%30Un
1C/O 5A,1250VA
0,1-20sec.adjustable
3 Phase 3 Phase+Neutral

Function Diagram

Adjusted unbalance value

-

-

Wrong phase sequence

/m Hysterisis
L .
' : L L] L1
' : — L L2
| |

| L3
|| I LT
| | | | 1
Pl Iy

10
20 40 60 80 100 120 140160 180 200 Output Relay
PTC-3 (110°C) Tp Tp T p = Tripping time
Temperature (°C) Thermistance
Connection Diagram Dimensions
MKC-20
L1 58
3N~ L2
MKC-01/03/04/05/06 L3 | | 000000
L
& 8 2SS
MKS-01 / MKS-03
|_ 000000
32 35
48
O O O
( 12 N L3 TYPE PK25
21)1 000
L1 1 2
T
?QQ 0 5 8
C1 L] Y
Ne—— (Neutral is required for MKC-01/03/05)
e = ooo| ___ Y
L2 o—} o e > |<—>|
L1 e e[| & L8 5 19
N 48
58
TYPE PK 22

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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PT-01
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PT-01
PT-01
General

PT-01 is an electronic relay, which monitors the motor temperature.

PT-01 Thermistor Relay is developed for PTC protection.
When the coil temperature of motor exceeds Tc -the limit temperature of PTC-
then the output relay switches OFF immediately.

Please see the below graph for typical resistance of PTC temperature
characteristics for 3 different switching temperatures (110°C, 120°C,130°C)
normally. As seen from the figure,when T<Tc-5°C, the PTC resistance

is smaller than 100 Q and when T>Tc+5°C, PTC resistance

is greater than 10 kQ.

FR-02 -
General R AN N
FR-02 is an electronic relay, which monitors F‘Fl-ﬂ";  ——
the L1,L2,L3 phase sequence. Phase Sequence
FR-02 Phase Sequence Relay is developed Fix Gormer Aiioel
to check the phase sequence. If the input
R, S and T phases are in correct phase <3
sequence, the light on the front panel turns Out )T"
ON and the output relay switches ON. e e
When the phase sequence is wrong, @ trumeter
the light turns OFF and output relay switches OFF. S
FR-02 phase relay is used in pumping eceeoe [
systems, air compressors and elevators.
FR-02 is suggested to be used in such
systems where, reverse rotation of motors FR-02
can cause damage to people or systems.
ce
Dimensions
< 74 > l«e—39 5|
_‘_ [ | fl
Il DN HE
=]
S
230 V AC; 50/60 Hz ==
(0,9-1,1) x Un \ -
3-phase / 4-wire (FR-02) - 5| @40 4?,
60
1-phase / 2-wire (PT-01)
TYPE PK 10
1 C/O contact, 8 A, 2000 VA
IP 20 S ¢ ENEEEEE
-5C to +50°C

PK10 (FR-02, PT-01)

Surface mounted

80

0,3 kg
— I > I
10 pcs P m— | «<——>|
P 44 - 35 -
80
Connection Diagram TYPE PK 21
PT-01 FR-02
100k SEg
’W\ R(L2)10k I
1O 2 3 O O / /
v 1k
FR-02 j
Phase Sequence 100 1))
2003
out ! 10
20 40 60 80 100120 140160 180 200
Temperature °C

Q00 N

L1 .

L2

L3 «

N System to be

Ne——{ protected

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

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



General

AKC-01D AKC-03D
Undes Cummaet (3 trumeter e e I O trumeter
%= “'\"l“' | s 3 I A
| ¥ [
"Wy T, "m Lacs"
LT — s v our
e oo ® oo
2, 28 4 1,08 o
~ e -
1] - ’l" 15 x| "{
A\ x
1 5 ¥ T |_ __'\ .’“ X e
CEECCO CEECOO
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AKC-01D AKC-03D

AKC Series “Current Monitoring Relays” measure the current
of motor or protected systems and turn Off it when measured
current is above / below the adjusted level.

Product Code

Over Current Protection (1-10000/5A or 0,5-5A Direct)
Under Current Protection (1-10000/5A veya 0,5-5A Direct)

Over Current Protection (Between 1,5 and 60A with CT-25) (CT-25 included)
Under Current Protection (Between 1,5 and 60A with CT-25) (CT-25 included)

230 VAC, £10%; 50/60 Hz

6 - 60 A with 1 turn
3 - 30 Awith 2 turns

0,5 - 5A (AC) 2 - 20 A with 3 turns
1,5 - 15 A with 4 turns
...I5A With CT-25
1-6 sec.
0,5-2,5sec.

1 C/O with 8 A, 2000 VA

DIN II, PK25
0,25 kg
24 pcs

AKC Series

-
£ 5

fud c
£c Sc S
38 08 b5
Oo “ O o) o
) [oRo] < ~ =
25 oo 0 0 n
>Q cP = = a8
o oo : (@] o

Operating Principles

AKC Series:

When the current value is within the preset
limits, the output

relay switches on.

When the current is out of these limits, the
output relay

switches - Off after an adjustable tripping
time delay.

(Please see the following figures).

AKC-01A, AKC-01D, AKC-03A, AKC-03D
provides 2 protection functions:

1.0ver Current : Measures the current of
motor and protected

systems. When this current is above the
adjusted level, the

output relay switches Off within adjustable
tripping delay

(0,5-2,5 sec) by turning Off motor or
protected system.

2.Under Current: If the current falls to
zero, device resets
itself and returns to normal state.

Non-flammable enclosure

Rail-mounted or surface mounted with clips
Protection Degree : IP20

Ambient Operating Temperature : -5°C, +55°C
IEC 61010-1, IEC61000-4, IEC61000-6

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



AKC Series

Connection Diagram
AKC-01A/AKC-01D

[
[Sle[olo[®
k 1
AKC-01A/D =
4 ZF
on &,
-l a0 o ar
bt Q OO0
Sto s o
PR LG B
Start Lo SecEEE o
>l Z_
C1
Un ol N
L1 ed -
K L
L2
L3
N
AKC-3A / AKC-3D series must be used if current exceeds 5A.

AKC-03A/AKC-03D

7 Y

@

‘,‘®o§ oI | k

\[aKc-0snp A KC '0 3AI

.||-|

Stop

L1 -
Sta_rt»l ' eoeee T1

d -
U N C1

n A [ X it

L1 ot L e ||
K L),

L2 N I M
L3 3~

Newmoronm—

K"ZL\‘_L

CT-25

6 - 60 A with 1 turn
3 - 30 A with 2 turn
2 - 20 A with 3 turn
1,5 -15 A with 4 turn

Please check page 43 for further
information about CT-25.

Motor
Current

Motor
Current

Dimensions

| | 000000

35
90
45

2

|_ 000000
32 35
48
TYPE PK25
(16_""‘; 2x0,35mm/ 500mm
%) %)
43mm ¢ 15.5mm
CT-25
Under Current
Start-up Current Normal
Operating Under Current Condition
Current Below normal current) Current sensitve
relay trips and

turns motor OFF

Trip Delay
—
>
Start Motor, Start-up Delay Trip Delay :
Start-up Delay Ends Begins Tngr%eslay Time
Begins

Over Current

Start-up Current

Over Current Condition

Normal (Above normal current)
Operating
Current

Current sensitive
relay trips and
turns motor OFF

Overcurregt Trip Set Point
(sety e " oV oo

Start-up Delay

Trip Delay
.

>
Start Motor, Start-up Delay Trip Delay ; o
Start-up Delay Ends Begins Tanr[Izjeslay Time
Begins

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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GKRC-02FA
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GKRC-02FA

GKRC-20F
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Product Code

5-15 min. Delay-Off
5-15 min. Delay-Off

Operating Principle

The relay is directly connected to the
network and the required under / over
voltage limit is adjustable by knobs.

When the monitored voltages of all
3-phase are within the preset limits,
then the output relay switches ON.
Faulty tripping operations effected

230 VAC, £10%

3-phase / 4 wire
(Star)

(0,70-0,95)xUn
(1,05-1,30)xUn

<0,5xUn
>1,5xUn

PK25
0,25 kg

230 VAC, +30%
400 V AC, +30%

GKR / DGRC / MCC Series (Under / Over Voltage)

—_— General
(A GKRC type over and under / over voltage monitoring relays are
designed to protect single phase or three phase systems from
U voltage variations and phase sequence failure.
[CC-30)] Note: These relays include the feature of switching OFF
o P immediately if any of the phases exceeds (or reduces from)
% é? the nominal voltage by 50%.

e DGRC type under voltage monitoring relays are designed to
protect single phase or three phase systems from lasting
B under voltage variations.

l_ Non-flammable enclosure
Rail-mounted or surface mounted with clips
Protection Degree: IP20

e Ambient Operating Temperature : -5°C, +50°C
MCC-3D IEC 60255-3, IEC 60255-6, IEC 60870-5, IEC 60529
[0) © = § §
BB (B =] |<| || |2| |B] 2] || |¢
2 2|8 > B (R Q = ez & g &
£ © 5] ) a5 = = 2 = o~ -~ =
X g 2 2 £ 2 @ g 5 z |3 g
I %) (¢} ) o ) a < < a a a

delay (within less than 500msec.). If any
of the phase voltages falls below 0,5xUn,
the relay switches OFF without delay
(within less than 500 msec.)

If the voltage value returns within preset
limits before the end of counting time,
the delay time ends and relay continues
to its normal operation.

from instantaneous voltage peaks are
prevented with the adjustable delayed
tripping between 0,1 and 10 seconds.
If any of the monitored phase voltage
exceeds the set value, delay time
starts to count.

If any of the phase voltages exceed
1,5xUn, the relay switches OFF without

400 VAC, £10% 230 VAC, £10%

50/60 Hz
1-phase / 2 wire 3-phase /3 wire 1phase/ 3-phase/4 wire 1phase/ 3-phase /4 wire
3-phase / 4 wire (Star) (Delta) 2 wire (Star) 2 wire (Star)
(0,70-1,20)xUn (0,70-0,95)xUn (0,70-0,95)xUn =
(0,80-1,30)xUn (1,05-1,30)xUn
. ;?gﬁg <0,5xUn 168 VAC
< 500 msec
3% -
1 C/O, 8 A, 2000 VA (cosp =1) 1 N/O, 8 A, 2000 VA (cosop =1)
PK22 (DIN1) PK25 PK22 (DIN I)
0,1 kg 0,25 kg 0,1 kg
24 pcs

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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GKR / DGRC / MCC Series (Under / Over Voltage)

Connection Diagram Dimensions
GKRC-01 GKR-03 / GKRC-03F GKRC-02 / GKRC-02F
—— — 1. I ——— O —
000099 000099 000000
12 12
| 58
< GKRC GKRC, | | 000000
o X A
I 5 3 2l
NL1 L2 L3 N
5%;1030” N 050308 " QPOQO x I
L | ) ' E ‘ 000000
L2 L2 L2 H 32 35
L3 L3 L o L3 48
N System System N System
° TYPE PK25
DGRC-01 GKRC-M2 GKRC-02FA
1] — —
000006 400000
Al 123
GKRC-02FA
DGBC
1 000
560308 4., 5 B @
- : A L A1l
L2 ) oooooqf . on o] v
- . 000
N 4 System oN——o System X L1 _
Vin (L) o <—>| |‘ > |
L3 T (28—> 19
48
>
MCC-1D MCC-3D GKRC-20F 58
— —11 y TYPE PK 22
|2 | 1 L1 | 2 | 1 5
N —
ER “ 'N [L3¢
*0 5 L1 L2
5
S D 1 R®
E« E« A2 1618
R
|N|L L2|N|L3 15 4 1®
16118 I®
N N ®| 9
Syst Syst @
. ysiem ysiem GKRC-20F o8|
o—m L1 *—»
Ne——o—— L2 o—» R
13 o— L 5 44
N— b ) >l > |75
I
'N [L3
L T2 TYPE PK 27
Auxiliary Supply Connection Diagram (For only GKRC-02FA) X @
/R
el el 20
A1l T 1
Al
1 )i 15
B 1618
Utilization with Single-Phase and Two-Phase Systems
(For only GKR-01/02, GKRC-01/02, DGR-01, DGRC-01)
See following connection diagrams for both cases:
namny  pmmmn
11— L1
L2—f N
N_—
Two Phase Connection Diagram Single Phase Connection Diagram

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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SSRC-04

General

SSRC-04 is used for the level and discharge

control of conductive liquids in tanks located in industrial
plants and domestic applications.

Product Code

Liquid Level Cotroller
Liquid Level Electrode
Liquid Level Electrode

230 VAC £10% ; 50/60 Hz
(0,9-1,1)x Un
5 - 50 kQ (adjustable)
LED on front panel
1 C/O, 8 A, 2000 VA

-5°C, +50°C
IP20
PK25
0,25 kg
24 pcs

SSRC-04

LLS-02
24 mm
|<—>[__
A
LLS-01
@
o
3
3 =3
3
3
CAL v
fe—> l—>]
17 mm 15 mm

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

Single Tank

5-50 kQ Adjustable
Small Electrode
Large Electrode

Pcs / Carton

(eJoXe)
UL B
56 8
SSRC-04
A B L1e-e
Q0QO00O0| L2e
‘ ‘ L3e
Un N o

Operating Principle
The output relay switches ON when the liquid reaches the
upper level electrode U (terminal 5).

The output relay switches OFF when the lower level
electrode is no longer in contact with the liquid

(in order to prevent the system to work with empty
containers).

Base electrode B (terminal 8) has to be connected to the
container in order to determine the bottom level.

If the container is made of a non-conductive material,

an additional electrode, connected to terminal 8, must
be used.

The sensitivity (i.e., impedance between electrodes) can
be adjusted to 5-50 kQ for different liquids by means of the
knob on the front panel. The LED on the front panel lights
when the relay is ON position.

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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MCB / SER / ERT / SSR/ MT-ST Series

) 12 3
COCEQE E€QCO0 ae
————— I os 3
SERAl ocsy o -1l
‘l" 2 :." . J .“01'
i a-j ir ™, l“—'ﬂ_ .i.;‘ E ,g;
A
, ERTC-01
2 ¢ e 2 o m [)
1 LY Y [o) SET
F » "
e ,h*ﬂ i L O trumet a u
| =% i | . u" i mI :_‘. e’_ _J
CEeCCs i rrecCEnEe
SER-Y/U DG-60 MCB-20 ERTC-01
W)z |gd [Ef|E](E][E]E
L ol >
= 3= o 2
o =] o.£ o (0] (®] (@]
o o | leo| | o © all|la
E% = = 2o %g é = 5 2 o ~ ~
ol IZE_] [E-|l B2 |Bc Ly = =
= | 8| 55| 22 (23] B2 (28] |5 | (2] | &] (5| | &| 2| || |55] 2| |o||S||8
£ © £060 ®E ZE B ££ S = 21| 8= ° © 8T o b3
Sl12 | [ag (83| [ea] [ [a=| (B[S ||| (||| |lx|=3|z|[[S||S]IS
Ol |22 2E| aE| |8 [Ra| [E||E|IE||wl|El|&|lE] Pl |S I J
Z || | [E5] 5| z5] [2<| |Es| [El 1S [Z] 1| [3]|8[]|B|[ee] |<|[8]]|&]]<
Product Code o O »> oo OO »= ho ® O (@] o a n ) Z2a) (& « — ~
Multi-function T. Relay ~ 1sec - 100h
Time Relay 0,1sec-60 h
Time Relay 0,1sec-30 h
Time Relay 0,1sec-30 h
Multi-function T. Relay  0,05sec-100 h
Multi-function T. Relay  0,05sec-100 h
Time Relay 2-30sec
Time Relay 4-60sec
AU Rolay ({2250
Left-Right Relay 1sec-60 h
Time Relay 0,1 - 6sec
Time Relay 0,6 - 10 mins
Time Relay 1sec - 60 mins
pls.refer to 230 VAC &
230 VAC & 24 VAC/DC A —— 24V AC / DC 230 VAC
U,220% (for AC); Un+10% (for DC)
Single - phase / 2 wires
<8 VA <4 VA <8 VA <3VA <8VA <3VA
+0.1% +5 msec. +0.1%
<150 msec. =100 msec. <200 msec. <100 msec. <80 msec. <120 msec. -
A (Terminal) C (Terminal) E A
2010; | Lo 2No: 1¢/0; 1¢/0;
1 C/O; 8 A, 2000 VA, cose=1 SAc’igogYA’ BAC%SOSYA‘ 5A,1250VA  8A,2000VA 16A,4000VA
0= o
1P40
IP20 IP40 IP20 (ront panel) 1P20
PK22 PK27 PK22 PK15 PK20 PK25 PK10 PK25
0,1 kg 0,1 kg 0,1 kg 0,3kg 0,1kg 0,25 kg 0,3 kg
24 pcs 10 pcs 24 pcs 16 pcs 24 pcs 10 pcs 24 pcs
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MCB / SER/ERTC / SSR/ DG Series

Functions of MCB-15 and MCB-20

ON Delay (Er)

When the supply voltage U is applied, the set interval t begins (green LED U/t flashes). After the interval
t has expired (green LED U/t illuminated) the output relay R switches into on-position (yellow LED
illuminated). This status remains until the supply voltage is interrupted. If the supply voltage is interrupted
before the expiry of the interval t, the interval already expired is erased and restarted when the supply
voltage is next applied.

OFF Delay with control input (R)

The supply voltage U must be constantly applied to the device (green LED U/t illuminated). When the
control contact S is closed, the output relay R switches into on-position (yellow LED illuminated). If the
control contact is opened, the set interval t begins (green LED flashes). After the interval t has expired
(green LED U/t illuminated) the output relay switches into off-position (yellow LED not illuminated).

If the control contact is closed again before the interval t has expired, the interval already expired is
erased and restarted at the the next opening of control contact S.

Single shot leading edge with control input (Ts)

The supply voltage U must be constantly applied to the device (green LED U/t illuminated). When the
control contact S is closed, the output relay R switches into on-position (green LED U/t illuminated) and
the set interval t begins (green LED U/t flashes). After the interval t has expired (green LED U/t
illuminated) the output relay switches into off-position (yellow LED not illuminated). During the interval,
the control contact can be operated any number of times. A further cycle can only be started when the
cycle run has been completed.

Single shot trailling edge with control input (Ta)

The supply voltage U must be constantly applied to the device (green LED U/t illuminated). Closing the
control contact S has no influence on the condition of the output R. When the control contact is opened,
the output relay switches into on-position (yellow LED illuminated) and the set interval t begins (green
LED U/t flashes). After the interval t has expired (green LED U/t illuminated), the ouput relay switches
into off-position (yellow LED not illuminated). During the interval, the control contact can be operated
any number of times. A further cycle can only be started when the cycle run has been completed.

ON delay with control input (Es)
The supply voltage U must be constantly applied to the device (green LED U/t illuminated). When the

control contact S is closed, the set interval t begins (green LED U/t flashes). After the interval t has
expired (green LED U/t illuminated) the output relay R switches into on-position (yellow LED illuminated).
This status remains until the control contact is opened again. If the control contact is opened before the
interval t has expired , the interval already expired is erased and restarted with the next cycle.

Single shot leading edge voltage controlled (Em-2)

When the supply voltage U is applied, the output relay R switches into on-position (yellow LED illuminated)
and the set interval t begins (green LED U/t flashes). After the interval t has expired (green LED U/t
illuminated) the output relay switches into off-position (yellow LED not illuminated). This status remains
until the supply voltage is interrupted. If the supply voltage is interrupted before the interval t has expired,
the output relay switches into off-position immediately. The interval already expired is erased and restarted
when the supply voltage is next applied.

Flash (Ef)

When the supply voltage U is applied, the set interval t begins (green LED U/t flashes). After the interval
t has expired, the output relay R switches into on-position (yellow LED illuminated) and the set interval
t begins again. After the interval t has expired, the output relay switches into off-position (yellow LED
not illuminated). The output relay is triggered at a ratio of 1:1 until the supply voltage is interrupted.
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MCB / SER / ERT / SSR/ MT-ST Series

Common Functions of SM-9; MCB-7/8/9; ERTC-01
On Delay (Er)

In the On Delay mode, after the device is energized, the timer starts to
count up and when it reaches the adjusted time, the relay is energized.

Off Delay (Em-1)

In the Off Delay mode, after the device is energized and with start input,
the relay is energized and becomes de-energized at the end of the time
adjusted by the user.

Down Timer

In the Down Timer mode, after the device is energized, the down
counter starts to count down from the time adjusted by the user and
when it reaches zero, the relay is energized.

Flasher

In the Flasher mode, after the device is energized, when tOFF time
ends the relay is energized and becomes de-energized at the end of
the delay. The starting mode of the flasher mode can be choosen as
ON or OFF mode. In the OFF mode flasher starts with tOFF and
energized after the tOFF value, then continues to tOn mode. In the
On mode flasher starts with tOn and deenergized after the tOn value,
then continues to tOFF mode. The Flasher function is continuously
repetitive.

Functions of SSR-2x

When the line voltage is applied, the right output relay starts to work
as "switching ON" and the left output relay as "switching OFF". At the
end of "t," time both of two output relays switch OFF and this condition
is kept for "t," times. At the end of this. period, the left output relay
"switches OFF" and the right output relay "switches ON" and also this
situation is kept during "t," time.

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

When the supply voltage is off, relay stays energizedduring adjusted
toff time At
the end of that time, output relay turns OFF. If the supply is applied
before toff time isn't up, output relay continues to stay energized.

Functions of SER-Y/U

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

Main Connection

L1
L2
L3

C1 C3 C2
A A
T
v M X
U \ 3~ ) &z

DELAY-ON
Pick-up Relay

DELAY-OFF
Impulse Relay

FLASHER

u—_—n
m E ton t

, —
—

toff

U_t

U : Rated Voltage m -«_» 2-2 t

m Output Voltage

tor =tixt

nght

Wg-—l"

U H
g

tor

(No Voltage, Delayed Impulser)

U I

STAR Ij* _ t
tO
DELTA |2A _ .t

Circuit Plan

L1 *

I,

AT1/16
az

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

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

AT 3/18
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Connection Diagram

MCB / SER/ERTC / SSR/ DG Series

90

ERTC-01:
Auxiliary Un
Supply l
[1]2]3[4]5[6[7][8]9]
OO00000OO
e xz|Z|l0
v (0(BO|O
=N o B I
00000 2 SE
Un r 1
Q ®)
© 00
SER Y/U
P29
A3z Aq 2
2 |2 |2 =7,
zZ [72] [e] ] 1 8
(@) % Q) o © = Az A A
le J |
MCB-20 MCB-15
(+) (+)
U= u =
) < )
15 kS 15
LieA1 | Ble LleA1 | B1
Al 15 Al 15
2 7 e 2 3
1| =<F 1
A2 16 18 A2 16 18
A2e A2e
16 (18 16 |18
Using MCB-20 with trigger input
MCB 7-8-9 DG Series
-0 23 000 00®
i | <>, l_ 123
ST DG-10
A1 © y 1) DG-60
A2 o |y
- N2 eue
A3 12
Wall mont plastic Un..-
A1-A2 : 230 VAC for DIN types °
A3-A2 : 24 VAC/DC Un :220-230 VAC

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

—e"o—:1C/O, 4000 VA / 16A
f :50/60 Hz

Dimensions
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>
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DTR-14/DTR-10 / MCB-50

7/24 Astronomic

| - | \\\\I/’/
3+ % a0 hcli G T@\; and / or
tseace an

Photocell

e General
| I- - : .-_-_“‘=.I 0, -~
[ ECMI — DTR-14 : 7/24 Weekly Timer with Geographical Coordinates Programming and Photocell Input. 303 + E L) + L{\
[ o /24 Astrononic photocell
-:l_l_:H li !| DTR-10 : 7/24 Weekly Timer with Geographical Coordinates Programming. (73(0; + Jg %)
[ pu AL 2 tnric
c1et c20t } MCB-50 : 7 days / 24 hours Weekly Timer. {30
- - - | T4
| E :.' & J'r A photocell sensor must be connected for using the photocell feature.
b 3 ‘: (o)) 5 n
. o =] @
- c = 9 Q = = 5
= ®© —~ <€ < [} 3
= cE £ < © o = =
TR E Zones s B2 5 2liz||all=]]e2
b (@] = () - -— -— ~
tecee Progams 8 8% £ . « 3 3 3 & ¢
Bl o T= 1) £ £ 5 5 5 © 38 5
) 22 = o o (@) (@) o aa] e = =
= o)) (o)) © o
DTR-14 ce EIISEI|S|| 8|8 &||&| &||8]|ES |38
= 25 5 o o [0) o) o) 9] =9 >
I 02 £ 0 0 o o o > 8z &
Product Code N (ONaN o ~ — — — N [Te) < o
Astronomic Photocell Relay, 15 Prog.
Astronomic Relay, 15 Prog.
Astronomic Relay, 15 Prog.
Weekly Timer, 18 Prog.
Weekly Timer, 18 Prog.
Photocell Sensor (1-3 lux) for DTR-14
Standart Optional
Single-phase / 2-wire
230 V AC*, 50/60 Hz 5 SUP‘?{
190-260 V AC 1a0p|?|((:)luorr
1 C/O Output Contact / 8 A, 250 V AC, 4.000 VA ( )
1 C/O Output Contact / 16 A, 250 V AC, 4.000 VA (MCB-50t, DTR-10t) Reserve
2 C/O Output Contacts / 8 A, 250 V AC, 2.000 VA
60 sec. ﬁ
CdS (Light Dependent Resistor) -
1-3 lux - 5 Years Battery Life
<3VA
<1 sec./day 2 Output
1,3"LCD Contacts
2 Output
Cla=oll Contacts
-5°C, +50°C
IP20

Rail mounted
PK25** (DIN I1) / 0,2 kg / 5pcs
Connection Diagram

Photocell

o
o>
e
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7
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Un 12 : : c1 c2
L3

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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CKR-93T (144x144mm)

Product Code

The accurate protection by the inverse-time

overcurrent relays can be accomplished with

the following conditions :

1) Relays having the same operation characteristics
should be used in series with each other.

2) Tripping intervals of the relays used within the system
must be adjusted in the form of “current/time steps”.
Current dependent tripping-time adjustment of the relays

should be done in such a way that the “current/time steps”

should be reduced as getting away from the source.
Thus, the relay at the end of the line (R4 in the following
figure) should have the shortest tripping time.

CKR Series

General

Microcontroller based CKR series overcurrent relays combine both inverse time
and independent time relaysin one unit. These relays are used for protecting
transformers, motors, generators, and power lines in energy distribution
systems against short circuits and grounding faults.

The most important point to achieve the uppermost protection is to apply
“selective protection”. The main purpose of selective protection is locating and
disconnecting the faulty circuit from the network as soon as possible but leaving

ce the rest of the network active.

C

(e}

=

[}

o

8

o

3 Phase + Earth (Adjustable Inverse and Fixed Times for Phase & Earth) 85-265 VAC / DC 4

3 Phase + Earth (Adjustable Inverse and Fixed Times for Phase & Earth) 85-265 VAC / DC 4

1 Earth; 24 VAC/ DC, 230 VAC 12
[ ] [
[ ] ([ ] [ ]

This situation can be best observed from the schematics
and current-time characteristics below:

Ch=® =) =) L=(

PR R R R
@ A R

RN N
fores  M<B@<z@< Frerdy fow

A. CKR series have the following I/t characteristics.
According to IEC-255, BS-142 these are:
a - Normal Inverse
b - Very Inverse
¢ - Extremely Inverse
d - Long Time Inverse (CKR-93T) /
Moderately Inverse (CKR-94T and CKR-81T-96)
e - Independent Time 1 (2.5 sec.)
f - Independent Time 2 ( 5 sec.)
g - Independent Time 3 (10 sec.)
(not available in CKR-81T-96)
h - Independent Time 4 (15 sec.)
The instantaneous tripping current, the time multiplication
factor, and current-time characteristics adjustments both
for the phases and neutral can be selected separately.

Non-flammable enclosure CKR SERIES
Double Insulation ([O] ), IP40 (front panel)
Measurement Category Il IEC 60255-3
Terminal Connection IEC 60255-6
Flush mounting with rear IEC 529
terminals

0.2-3.35xIn, Step 0.25
2-17 x (I>), Step 1

2.5,5, 15 sec. 0.1-1 Step 0.1

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

0.1-1, Step 0.1
24 VAC/DC, 24V DC,
230VAC+10% 85-265 V AC / DC £10%
50/60 Hz 50/60 Hz
1 A (earth), 5 A (phase)
<2VA
<3VA

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

Current 5% In or Iset;
Time 7,5% or +40 msec.

-5°C, +55°C
96x96mm 144x144mm
(PR24) (PR17)
0,6 kg 1,3 kg

16 pcs 4 pcs
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CKR Series

Connection Diagram Dimensions

122
. . 103
A- Earth Fault Overcurrent Protection Device .
L3 L2 L1
e =
10
i 140 105
K| k K |k K [k & 52 OR TYPE PR 17
[] [] [] [] __I. ; N E 220/230 VAC
I I N R I 1 : 1
. A : Lo o
B- Three Phase and Earth Fault
Overcurrent Protection Device
w3 W g « T
¢ 70 )
A ry 1
[
[
K \4 \ 4 |
Y h 9% ~ |<—>95 |
+
L Ko TYPE PR 24
Auxiliary device
\ ER-3Y

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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