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READING PAGES
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Elcotronic srl shall not be held responsible for damages to people or property caused
by improper use of its products or by a use of its instruments for a purpose which is
not the one they have been designed for.

All operators should carefully read this manual before installing and using the
instrument.

The instrument dealt with in this manual must be used by properly trained personnel,
only.

All maintenance and fixing operations to be carried out with the open instrument
should be performed by Elcotronic qualified personnel or by a duly authorized operator.

This instrument  has been  manufactured and tested in  compliance with IEC348 and
VDE411 standards and left the factory under perfect safety conditions.

If the instrument seems to be unsafe, i.e. as a result of damages occurred during
transit or caused by use, it must be placed out of order and properly checked by
authorized personnel.

Before plugging in the instrument, make sure that operating voltage and mains voltage
are the same value.

When it is necessary to perform maintenance and repair or to replace parts, disconnect
the instrument from all power sources before opening it.

Make sure that all spare parts used are of the type required and meet the technical
specifications indicated.

OPERATOR
SAFETY

WARNING
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50Hz 220VAC power supply or 24VDC upon request.

*EM3 versions with alarm and high-demand cutoff are equipped with an internal electronic relay rated 100mA in dc

EM3D
EM3D

EM3D
EM3D
EM3D
EM3D
EM3D

EM3D
EM3D
EM3D
EM3D
EM3D
EM3D
EM3D

EM3D
EM3D
EM3D
EM3D
EM3D
EM3D
EM3D
EM3D
EM3D
EM3D

WARNING

MSC485/232

MR4

TE1
TE2
ST 32/144

RST 32
ST TRAS 9V
C100
DIN-C-RS232

RS485/RS232 Interface module for connection to PC
and "EM3 Soft Com" software.
DIN module for alarms and/or high-demand cutoff, 5 Amp relay output

No. 1 3-mt. long C1 temperature probe for measures from -20°C to +150°C
No. 2 3-meter long C1+C2 temperature probes for measures from -20°C to 150°C
32-column thermal printer, 144x144 mm. panel version
12VDC/9VAC power supply
Pack of 5 rolls of paper for ST32/144 thermal printer
Transformer (220V/9V-1A) for ST32/144 printer power supply.
PLUG/PLUG extension cable for connection between EM3 and accessories.
PLUG/9POLES extension cable for connection on RS232 panel.
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ON / OFF

PRINTER ON

PAPER

Technical data are given only as an example and can be changed without notice.

144x144mm DIN
GUIDE

T10
T10MEM

T15/AL1
T15/AL2
T15/SC1
T15/SC2
T15/AL1-SC1

T20
T27/232
T27/485
T28/232
T28/485
T29/232
T29/485

T30/232
T30/485
T31/232
T31/485
T32/232
T32/485
T33/232
T33/485
T34/232
T34/485

EM3
EM3

EM3
EM3
EM3
EM3
EM3

EM3
EM3
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EM3
EM3
EM3
EM3

EM3
EM3
EM3
EM3
EM3
EM3
EM3
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-144
-144

-144
-144
-144
-144
-144

-144
-144
-144
-144
-144
-144
-144

-144
-144
-144
-144
-144
-144
-144
-144
-144
-144

PRINTER
PRINTER

MEMORY
MEMORY

MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
MEMORY

RS232

RS232

RS232

RS232

RS232

RS232

RS232

RS232

RS485

RS485

RS485

RS485

RS485

RS485

RS485

RS485

ALARM*
ALARM*

ALARM*
ALARM*

ALARM*
ALARM*
ALARM*
ALARM*

MAX DEMAND*
MAX DEMAND*

MAX DEMAND*
MAX DEMAND*
MAX DEMAND*
MAX DEMAND*
MAX DEMAND*
MAX DEMAND*

ONLY VISUALISATION
ONLY VISUALISATION  -  kWh MEMORY  -  DATE  AND  HOUR

                                                    1 INTERNAL RELAY          3AMP   FOR    ALARM
                                                    2 INTERNAL RELAYS        3AMP   FOR    ALARM
                                               MAX DEMAND  WITH 1 INTERNAL RELAY  3AMP
                                               MAX DEMAND  WITH 2 INTERNAL RELAYS  3AMP
1 INTERNAL RELAY   FOR    ALARM    1 INTERNAL RELAY   FOR   MAX DEMAND
FUTURE EXPANSION

TEMPERATURE
TEMPERATURE

IMPULSES
IMPULSES

RESET
RESET

                                                    BACK LIGHT            BACKLIT DISPLAY UPON REQUEST

                                        SELECTION CHART
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A customized version of EM3 can be tailored to the customer's real needs, to better
meet individual requirements.

To obtain your EM3 customized version, take the EM3 version which better meets your
requirements followed by the code of the function you are interested in:

 EXAMPLE:

EM3D T20 + memory + output impulses = EM3D T20 + M + I
EM3D T20 + memory + temperature + RS485 = EM3D T20 + M + T + R

EM3 CUSTOMIZED VERSION

     CODE      ADDITIONAL INTERNAL FUNCTION

 A  Additional alarm output to be connected to MR4 module.

     C Additional high-demand cutoff output to be connected to MR4 module.

         I Additional pulse output,  10 pulses 1 kWh.

M Additional 32kB memory module to store data and kWh-date and hour.

P Additional RS232 for connection to a 2-3mt far PC
          and "EM3 SoftCom" software

R Additional RS485  for network connection of max. 127 EM3s
                                             to a 1200-mt far PC (by using a phone cable).

S Additional connection to ST32/144 thermal printer

T Additional temperature output from -20°C to +150°C.

U Additional integration reset output.
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Page 1
Page 2
Page 3
Page 4
Page 5
Page 6
Page 7
Page 8
Page 9
Page 10

Page 11
Page 12

Page 13
Page 14

Three phase
Single phase
Single phase
Single phase
Single phase
Single phase
Single phase
Single phase
Three phase
Three phase

Three phase
Three phase

Volt • Amp • CosØ • KW
Volt L1, L2, L3 • Hz
Amp L1, L2, L3
CosØ L1, L2, L3
KW L1, L2, L3
Harm % L1, L2, L3
KVAr L1, L2, L3
KVA L1, L2, L3
KVArh • KWh
KVA • CosØ • KW as average integration values
KVAr ± capacitor required value to reach the preset CosØ
KVA Peak • KW Peak as the highest peak values reached from the last reset
KW as the setup value for the high-demand cutoff to be activated
This displays the remaining integration time in minutes and  seconds; the remaining
seconds before the high-demand cutoff starts; the average integration value of the
KW absorbed
C 1 • C 2 temperature values detected outside by probes
month • day • year • hour • minutes • seconds

REM
ALARM - MIN/MAX - VOLT
ALARM - MIN/MAX - AMP
ALARM - MAX - % HARM
ALARM - MIN - COSØ
ALARM - MAX - KW
ALARM - MAX - TEMP

Time during which EM3 transmits data to printer or memory
Alarm under way
Alarm under way
Alarm under way
Alarm under way
Alarm under way
Alarm under way

Note: Whichever reading page is currently opened, the following functions can be displayed:

Page 1
Page 2
Page 3
Page 4
Page 5
Page 6

Page 7

Page 8
Page 9
Page 10
Page 11
Page 12
Page 13
Page 14
Page 15
Page 16

Enters voltage transformer T/V ratio - (11000/110 K=100)
Enters current transformer T/A ratio - (1000/5 K=200)
Enters Cosf  min desired value to calculate capacitors
Enters integration time
Enters the value expressed in KW over which the high-demand cutoff starts
Enters the time between one data storage and printout and the following
Enters the time between one data storage and printout and the following, after an
alarm condition occurred.
Min. alarm setting for single-phase L1, L2, L3 volts
Max. alarm setting for single-phase L1, L2, L3 volts
Min. alarm setting for L1, L2, L3 Amp.
Max. alarm setting for L1, L2, L3 Amp.
Max. THD % alarm setting - L1, L2, L3
Min. alarm setting for Cosf  - L1, L2, L3
Max. alarm setting for KW - L1, L2, L3
Max. alarm setting for temperature C1, C2
Enters month, day, year, hour, minutes and seconds

VIS •  INSTRUMENT READING PAGES

SET-UP • PROGRAMMING PAGES
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EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

SPECIFICATIONS

32 kB RAM memory module with clock function
Allows data collected by EM3 to be stored and then downloaded into a PC.
Memory dimensions: 34 COLUMNS / 480 LINES approx.

8 COLUMNS / 2000 LINES approx.
5 COLUMNS / 2960 LINES approx.

The instrument SET-UP values are entered on an EEPROM and guaranteed
10 years.

MEMORY FEATURES

Temperature range: -10°C to +50°C
Relative humidity: 20% to 80%
Condensation: not allowed

Reference standards: IEC 348, VDE 411

In compliance with standards:

OPERATING CONDITIONS

Inputs: Volt L1-N, L2-N, L3-N: max 400 Vrms, 3Ø 690V - 20/600 Hz

Inputs: Ampère: max 5 Arms - 20/600 Hz for traditional CT input
Inputs: Ampère: 1Vac for flexible CT and openable clamps.

Volt overload: 1000 peak Vrms for 1sec.
Ampère overload: 20 peak Arms for 1sec.
Power supply: 230VAC ± 10%   50/60 Hz, on request: 12VDC/24VDC
Power consumption: 2 VA
Automatic scale change-over: 3 voltage scales, 4 current scales
Measurements performed: in true RMS value
Measuring method: digital sampling
Sampling frequency: 4800 Hz
Offset automatic compensation: every second
Accuracy: ± 0.3% on measurement + 0.3 full scale
Peak factor: 1.7 on input current and voltage

Calibration: EM3 instruments are calibrated in voltage, current and CosØ with
the use of a special Yokogawa 7532-03 instrument,  calibrated sit 42/e N°
S2837/00 and manufactured by NEMKO Spa.
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Based on a microprocessor techno-
logy, the M3 energy analyser allows
the possibility of monitoring and
adjusting, if necessary, any three-
phase electric systems with
unbalanced loads in manufacturing
plants, foundries, mechanical
workshops, or simply on individual
automatic machines, in order to
optimize power consumptions and
reduce energy wastes.

All the different versions available
include 14 data pages for a total
number of 46 parameters.
When properly set, this analyser
really offers the possibility of
monitoring electric energy in each
and every detail.

FUNCTION KEYS

The EM3 energy analyser is
extremly easy to use; all the
instrument functions can be easily
accessed  by means of the six
keys located on  the front.

EM3 FRONT PANEL - 144x144 mm version

In the SET-UP mode, decreases the preset values.
In the VIS mode, scrolls pages backward.

SET-UP

PRINT

PAGE

ALARM OFF

RESET

In the SET-UP mode, increases the preset values.

Pressing the SET-UP key at any time enters the setup
mode.
Press the PAGE key to scroll the SET-UP pages.

In the SET-UP mode,  this key de-activates alarms.
In the VIS mode, this resets the values shown on page 9,
page 10 and page 11 of the instrument.

Pressing the PRINT key starts a printout while storing set data.

Pressing the PAGE key advances reading pages by one.
In the SET-UP mode, advances programming pages.

EM3

SET-UP PRINT PAGEALARM OFF

RESET

PAGE 1
PAGE 2
PAGE 3
PAGE 4
PAGE 5
PAGE 6
PAGE 7
PAGE 8
PAGE 9
PAGE 10
PAGE 11
PAGE 12
PAGE 13
PAGE 14

3 Ø
L1 L2 L3
L1 L2 L3
L1 L2 L3
L1 L2 L3
L1 L2 L3
L1 L2 L3
L1 L2 L3

3 Ø
3 Ø
3 Ø
3 Ø

Volt-Amp-CosØ, P.F.-KW
Volt - Hz
Amp
CosØ, P.F.
KW
% Harmonics
KVAr
KVA
KVArh - KWh
KVAr ±-KVA-CosØ-KW
Peak KVA - KW
Max load 1 - 2 - 3 - 4
Temp. °C1 - °C2
Clock  mmddyy/hhmmss

READING PAGES
K = T/V
K = T/A
CosØ P.F. Min
Integration time
Max Load - KW
Mem / Print
Mem / Print Alarm
Clock  mm dd yy / hh mm ss

1 > 3.000
1 > 3.000
0,00 > 1,00
1 > 60 min.
1 > 10.000
1 > 360 min.
1 > 360 min.

Harm Max
CosØ Min
KW Max
Temp. Max

Volt Min
Volt Max
Amp Min
Amp Max

PAGE 1
PAGE 2
PAGE 3
PAGE 4
PAGE 5
PAGE 6
PAGE 7
PAGE 16

ALARM 1
ALARM 2
ALARM 3
ALARM 4

ALARM 5
ALARM 6
ALARM 7
ALARM 8

SET-UP PAGES

SET-UP ALARM

AC THREE-PHASE ENERGY MEASUREMENT

4 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAPCosØ MKW
3ØVIS

srl



RS 485 connector
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Volt connector: Input for L1 - L2 - L3 - N Volt signal

Ampère connector: Input for L1 - L2 - L3 Ampere signal

Power supply connector: Instrument power supply input.

REAR PANEL

Power supply connector

Volt connector

Alarm output connector
and 3Amp load cutoff in the EM3 T15 version

Ampère connector

RS232 connector
Printer connection

Pulse output connector
Temp. probes connector

High-demand cutoff
connector

Alarm connector

RS485

C B A

L N

230V-50Hz

• RS 232
• PRINTER

TA1 TA2 TA3 V1 V2 V3 N

A
B
C

WHITE/RED
WHITE
BLUER

S
48

5

• PULSE
• TEMPERATURE

• LOAD
DISCONNECTOR

• ALARM

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS
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PHONE PLUG DIAGRAMS FOR EM3 144X144

NOTE:

Phone plugs are seen from the tab side.

HIGH-DEMAND CUTOFF PLUG DIAGRAM

LD4 LD3 LD2 LD1

CRE

GND

220µF

WLOG

9V

220V

1
2
3
4
5
6

ALARM PLUG DIAGRAM

LD4 LD3 LD2 LD1

CRE

GND

220µF

WLOG

9V

220V

1
2
3
4
5
6

TEMPERATURE/PULSE PLUG DIAGRAM

Temp. probe 1

Temp. probe 1

Temp. probe 2

IMP2

1
2
3
4
5
6

IMP1

Temp. probe 2

GND Signal ground

P DATA Printer line

RX232 RS232 Receiving line

+ 5V

PRINTER / RS 232 PLUG DIAGRAM

TX232 RS232 transmission line

P DTR Printer line

1
2
3
4
5
6

1

2

3

4

5

6

7

8

9

1 2LR
2 NC
3 3LT
4 NC
5 5GND
6 NC

NC
NC
NC

RS232 PC CONNECTOR /PLUG
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POWER SUPPLY AND
WIRING DIAGRAM

• Connect the Volt cables (V1-V2-V3-N) to EM3 analyser, as shown in the diagram.

• Connect the instrument to a 220VAC ±10% - 50/60Hz power mains; the first reading page
will appear on the display.

LOAD

NEUTRAL

R - L 1

S - L 2

T - L 3

230V-50Hz

• WARNING! Even one Current Transformer  improperly connected can cause mistakes in the measurements
performed by the analyser.

example page 14 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAP MCosØ PF MKWh
3ØVIS

RS485

C B A

L N

230V-50Hz

• RS 232
• PRINTER

TA1 TA2 TA3 V1 V2 V3 N

A
B
C

WHITE/RED
WHITE
BLUER

S
48

5

• PULSE
• TEMPERATURE

• LOAD
DISCONNECTOR

• ALARM

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

CT/5Amp assembly test
Considering that the overall load of a
system is in most cases inductive (e.g. a
three-phase motor), proceed as follows
to make sure  that CTs have been
mounted properly:
- short circuit CT2 and CT3
- connect CT1 to the analyser CT1 input.
- make sure that  "Cosf  P.F. IND" is
displayed on page 1 of the instrument
(three-phase measures) to indicate an
inductive load.
- if the measure of Cosf  P.F. results to be
"CAP", i.e. a capacitive load, it will be
necessary to invert the CT direction.
- connect CT2 and CT3, being careful to
position them in the same direction as
CT1.

CT1

CT2

CT3



230V-50Hz

LOAD

CT assembly test, output in volt.
Considering that the overall load of a system is in most
cases inductive (i.e. a three-phase motor), proceed as
follows to make sure  that CTs have been mounted
properly:
- Short circuit CT2 and CT3
- connect flexible CT1 to the analyser CT1 input
- make sure that  "Cosf  P.F. IND" is displayed on page
1 of the instrument (three-phase measures) to indicate
an inductive load.
- if the measure of Cosf  P.F. results to be "CAP", i.e. a
capacitive load, it will be necessary to invert the CT
direction.
- connect CT2 and CT3, being careful to position them
in the same direction as CT1.

• WARNING! Even one improperly positioned CT
can cause mistakes in the measurements
performed by the analyser.

EM3 wiring diagram with 40-70-120cm. openable Flex CT

CT1

CT2

CT3
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RS485

C B A

L N

230V-50Hz

• RS 232
• PRINTER

A
B
C

WHITE/RED
WHITE
BLUER

S
48

5

• PULSE
• TEMPERATURE

• LOAD
DISCONNECTOR

• ALARM

• TA/Volt Output

NEUTRAL

R - L 1

S - L 2

T - L 3

TA1 TA2 TA3 V1 V2 V3 N

Installation guidelines
- A distance of 20mt should not be
exceeded between flexible CT and
the instrument.

Position the flexible CT following the
current direction, see arrow:
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EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

SPECIFICATIONS

32 kB RAM memory module with clock function.
This module allows data collected by EM3 to be saved and afterwards
downloaded into a PC.
Memory dimensions: 34 COLUMNS / 480 ROWS approx

8 COLUMNS / 2000 ROWS approx
5 COLUMNS / 2960 ROWS approx

The instrument SET-UP values are entered on an EEPROM, covered by a 10-
year guarantee.

MEMORY FEATURES

Temperature range: from -10°C up to +50°C
Relative humidity: from 20% up to 80%
Condensation: not allowed

Reference standards: IEC 348, VDE 411

In compliance with standards:

OPERATING CONDITIONS

Inputs: Volt: L1-N, L2-N, L3-N: max 400 Vrms, 3Ø 690V - 20/600 Hz

Inputs: Ampère: max 5 Arms - 20/600 Hz for  traditional CT
Inputs: Ampère: 1Vac for flexible CT and openable clamps.

Overload: Volt, 1000 peak Vrms for 1sec.
Overload: Ampère, 20 peak Arms for 1sec.
Power Supply: 230VAC ± 10%   50/60 Hz; 12VDC/24VDC on request
Power Consumption: 2 VA
Automatic scale change: 3 voltage scales, 4 current scales
Measures executed: in true RMS value
Measuring method: digital sampling
Sampling frequency: 4800 Hz
Automatic offset compensation: every second
Accuracy: ± 0,3% on measure; + 0,3 full scale
Crest factor: 1.7 on input current and voltage

Calibration: EM3 instruments are calibrated (voltage, current and CosØ) with
the use of a special instrument Yokogawa 7532-03
calibrated sit 42/e N° S2837/00 and manufactured by NEMKO Spa.
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EM3 FRONT PANEL,  9-MODULE DIN RAIL VERSION

FUNCTION KEYS

SET-UP
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PAGE

ALARM OFF

RESET
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EM3D

PAGE

PRINT
ALARM OFF

RESET

SET-UP

IND CAP MCosØ PF MKWhKAmp

4 LOAD3 LOAD2 LOAD1 LOAD

KVolt

AC THREE-PHASE ENERGY MEASUREMENT srl

Voltmetric connector
Voltmetric  signal

input L1 - L2 - L3 - N

Amperometrica connector
Amperometric signal

input L1 - L2 - L3

Alarms/Load cutoff 3Amp
only in T15 version

Based on a microprocessor-
controlled technology, the M3 energy
analyzer allows the possibility of
monitoring and  adjust, if necessary,
any three-phase electric systems
wi th  unbalanced loads in
manufacturing plants, foundries,
mechanical workshops, or simply on
individual automatic machines, in
order to optimize power consump-
tions and reduce energy wastes.

All the different versions available
include 14 data pages for a total
number of 46 parameters.
If properly set, this analyzer really
affords the possibility of monitoring
electric energy in each and every
detail.

The EM3 energy analiser is very
easy to use; all the instrument
functions in fact can be accessed
by using the six keys on the front
panel.

In SET-UP mode decreases set values.
In VIS mode scrolls the pages backward.

In SET-UP mode increases set values.

Pressing the SET-UP key at any time enters the value
programming function.
Press the PAGE key to advance SET-UP pages.

In the SET-UP function de-activates alarms.
In the VIS function resets values on page 9, page 10 and
page 11 of the instrument.

By pressing the PRINT key set data are stored and printed.

Pressing the PAGE key advances reading pages by one.
In the SET-UP function, pressing the PAGE key advances
programming pages by one.



Pulse / temperature connector

RS 232 Connector / connection to printer

Max demand connector 100mA

Alarm connector 100mA
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PHONE PLUG SIDE

The phone plugs allowing the EM3D
analyser to be connected to the
various external modules are shown
below:

- By connecting one or two temperature probes, the instrument can show temperature values and report when
these values are over their set limit.

- By connecting EM3 to a module MR4, a power supply with 4 5-amp 230-Vac relays is available for both alarms
and load cutoff.

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS



WIRING DIAGRAMS - PHONE PLUGS FOR THE EM3 DIN VERSION

LD4 LD3 LD2 LD1

CRE

GND

220µF

WLOG

9V

220V

1
2
3
4
5
6

LD4 LD3 LD2 LD1

CRE

GND

220µF

WLOG

9V

220V

1
2
3
4
5
6

1
2
3
4
5
6

GND

P DATA

RX232

+ 5V

TX232

P DTR

1
2
3
4
5
6

1

2

3

4

5

6

7

8

9

1 2LR
2 NC
3 3LT
4 NC
5 5GND
6 NC

NC
NC
NC
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NOTE:

Phone plugs are seen from the tab side.

LOAD DISCONNECT PLUG DIAGRAM

ALARM PLUG DIAGRAM

TEMPERATURE / PULSE PLUG DIAGRAM

Signal ground

Printer line

RS232 reception line

PRINTER / RS 232 PLUG DIAGRAM

RS232 transmission line

Printer line

PLUG/CONNECTOR RS232 PC

Temp. probe 1

Temp. probe 1

Temp. probe 2

IMP2

IMP1

Temp. probe 2
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4 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAP MCosØ PF MKWh
3ØVIS

NEUTRAL

R - L 1

S - L 2

T - L 3

EM3D

PAGE

PRINT

SET-UP

IND CAP MCosØ PF MKWhKAmp

4 LOAD3 LOAD2 LOAD1 LOAD

KVolt

AC THREE-PHASE ENERGY MEASUREMENT

POWER SUPPLY AND
WIRING DIAGRAM

• Connect Volt cables (V1-V2-V3-N) to analyser EM3, as shown in the diagram.

• Connect the instrument to a 220VAC ±10% - 50/60Hz power supply; the first reading page
will appear on the display.

LOAD

• WARNING! Even one improperly connected Current Transformer can cause mistakes in the measurements performed by
the analyser.

example page 1

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

TA1

TA2

TA3

V1 V2 V3 NTA1 TA2 TA3

230 VAC ±10%
50/60Hz

CT assembly test, output in volt.
Considering that the overall load of a
system is in most cases inductive (i.e. a
three-phase motor), proceed as follows
to make sure  that Current Transformers
have been mounted properly:
- Short circuit CT2 and CT3
- connect flexible CT1 to the analyser CT1
input
- make sure that  "Cosf  P.F. IND" is
displayed on page 1 of the instrument
(three-phase measures) to indicate an
inductive load.
- if the measure of Cosf  P.F. results to be
"CAP", i.e. a capacitive load, it will be
necessary to invert the CT direction.
- connect CT2 and CT3, being careful to
position them in the same direction as
CT1.



- connect volt cables V1-V2-V3-N to
the EM3 analyser as shown in the
diagram
- apply a 230Vac + 10% power
supply to the instrument; the first
page will appear on the display

- position the Current Transformer
with the arrow towards the load.

CT1

CT2

CT3

EM3 Wiring Diagram with Flex CT openable from 40-70-120cm.

LOAD

Installation Guidelines
- A distance of 20 mt between flexible Current
Transformers and the instrument should not be
exceeded.

CT assembly test, output in volt.
Considering that the overall load of a system is in most
cases inductive (i.e. a three-phase motor), proceed as
follows to make sure  that Current Transformers  have
been mounted properly:
- Short circuit CT2 and CT3
- connect flexible CT1 to the analyser CT1 input
- make sure that  "Cosf  P.F. IND" is displayed on page
1 of the instrument (three-phase measures) to indicate
an inductive load.
- if the measure of Cosf  P.F. results to be "CAP", i.e. a
capacitive load, it will be necessary to invert the CT
direction.
- connect CT2 and CT3, being careful to position them
in the same direction as CT1.

• WARNING! Even one improperly positioned
Current Transformer can cause mistakes in the
measurements performed by the analyser.

EM3D

PAGE

PRINT
ALARM OFF

RESET

SET-

IND CAPCosØ MKWKAmp
3ØVIS

4 LOAD3 LOAD2 LOAD1 LOAD

KVolt

AC THREE-PHASE ENERGY MEASUREMENT srl

S
up

pl
y

23
0V

A
C

-5
0H

z

Pag. 1 of the
visualisation

TA1 TA2 TA3 V1 V2 V3 N

NEUTRAL

R - L 1

S - L 2

T - L 3
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32 KB Memory module
It is a battery-powered RAM module containing a clock function (date and hour); with a high storage capacity,
it allows data collected by the instrument to be stored inside of a mobile window.

This module is extremely useful to carry out long-term series measurements on electrical systems and
download collected data in a PC.

In case of repeated alarms, this memory module is able to indicate the exact time (date and hour) when
each problem occurred and record all values before and after the alarm went off.

The "EM3 Soft Com" software makes it possibile to choose the parameters to be stored according to
each user's requirements and download detected measurements into a PC for easier processing.

storing         34 COLUMNS         will show           480 ROWS
storing           8 COLUMNS         will show         2000 ROWS
storing           5 COLUMNS         will show         2960 ROWS

Transistor output
Allows connection to the MR4 alarm external module. This is
provided with a relay output and is activated every time one of
the values exceeds the set limit.

INSTRUMENT INTERNAL FUNCTIONS

A transistor output allows connection to an external load
shedding module MR4 (with 4 relays) in order to manage 4
different non-priority users. As soon as the max demand setpoint
(KW) is entered , the  instrument starts calculating to find out if
the load is likely to exceed or not the set power  limit during the
integration time. If absorbed power is likely to exceed the set
value, the analyser starts counting down the seconds before
load no. 4 is cutoff. Once load no. 4 is shed, the analyser  goes
on calculating and, if necessary, warns if load no. 3 must be
cutoff as well, and so on. The same page shows the remaining
minutes and seconds before integration time is completed.
It also displays the KW value that has been set and must be
monitored.

High demand cutoff (load shedding)

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

Contacts not
supplied with
5A-250V

1st user

2nd user 3rd user

4th user

Alarm connector

1° alarm

2° alarm

3° alarm

4° alarm

40

30

20

10
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It allows connection to the external probes C1 and C2, approximately 2 meters long, to
detect temperature in two different points.
A maximum temperature alarm can be included.

Temperature probe connector

Serial output for printer
Speed 1200 baud - 8 bit - 2 stop - no parity

This is a fast serial output that can be connected directly to Elcotronic ST32/144 printer
to allow the measurements made by EM3 to be downloaded at set intervals.

Printer connector

The use of numbers followed by a name provides an easy identification:

ex. EM3 No. 001                  BOX
      EM3 No. 002                  Main switchboard etc.

The number is given via software and can be changed at any time.
WARNING! If two EM3s have the same number, the system doesn't work.

By using the "EM3 Soft Com" software, the various EM3s can be displayed simultaneously
on a PC video in order to detect connection problems, if any.
Data can be downloaded from each of them and graphs can be created with the use of
Microsoft Excel.

This system allows previous events to be checked and investigated, so that measures can
be taken to avoid them occuring again and damaging the system.

Using the RS485 output and the MSC 485/232 module makes it possible to connect more
analysers together and obtain an efficient network that monitors the electric system under
the direct control of a personal computer.
The MSC 485/232 external module is necessary to connect a series of EM3 energy
analysers to a personal computer (up to max. 127 units).
Connected to a 220VAC power supply, it amplifies the communication signal so that a
1000 m distance can be reached between the PC and the farthest EM3 installed by means
of a twisted phone cable.

RS232 connector

EMEMEMEMEMEM

This is a serial output for connection to  PC though a 9-pole male/female plug connector.
Using the "EM3 SoftCom" software supplied by Elcotronic it is possible to display the
analyser operation directly on the PC, modify the instrument set-up, store the parameters
to be monitored and retrieve the measurements performed in order to collect and, if
necessary, process historical data on the energy consumption patterns of the electrical
system being monitored.

RS485 connector

WARNING if several EM3 analysers are installed, make sure they have different
addresses:
Example 1st  EM3 address 001

2nd EM3 address 002 etc.
Otherwise, data transmission is not properly performed.
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VIS Amp
L1 L2 L3

PAGE 3

Visualises Amps per phase L1 - L2 - L3

READING PAGES

PAGE 14 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAP MCosØ PF MKWh
3ØVIS

VIS Volt
L1 L2 L3 Hz

PAGE 2

Displays three-phase Volts (from 1 to 300,000)
Displays three-phase Amps (from 1 to 30,000)
Displays three-phase, ind. or cap. and instant CosØ P.F.
Displays three-phase instant  kW
Displays the load cutoff function with the loads on.

Displays L1 - L2 - L3 phase - neutral Volts
Displays Hz

Reading the values detected by the instrument is very easy, as the first reading page is automatically opened as soon as the instrument
is switched on.

The "PAGE" button cycles through the pages, 14 in all, until returning to the first reading page.

The "-" button goes back to the first page.

The "RESET" button resets the counters on pages 8, 9 e 10 of the instrument.

The "PRINT" button enables detected data to be printed and current values to be stored.

VIS

VIS

VIS

VIS

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS



- 22 -

VIS
CosØ PFL1 L2 L3

L1 L2 L3
VIS KW

L1 L2 L3
VIS HARM%

Displays instant L1 - L2 - L3 CosØ P.F.

Displays instant kW per phase L1 - L2 - L3

Displays the harmonic distorsion in % on the single current phases  L1 - L2 - L3, calculated on
the basic THD (Total Harmonic Distorsion)

L1 L2 L3
VIS

MKVAr

Displays instant kVAr instant per phase L1 - L2 - L3

PAGE 4VIS

PAGE 5VIS

PAGE 6VIS

PAGE 7VIS
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MKVA MKWh
3ØPEAKVIS

Displays the peak (max reached value) of kVA and kW among all the values recorded in the integration  period.
The max peak value is kept stored until it is reset either manually or from a PC.

INT3ØVIS
KVArh± MKVA IND CAPCosØ PF MKWh

Displays the average value of  kVA and  kW and CosØ P.F. reached in the integration period. The average value is  re-calculated
automatically at the end of the integration set.

Displays the capacitor KVAr (something more or less) to reach the set CosØ.

Press the RESET button to reset.

3ØVIS
KVArh MKWh

Displays three-phase kVArh
Displays three-phase kWh

Press the RESET button to reset.
NOTE: In case of a power failure, values are reset in analysers without a MEMORY MODULE.

L1 L2 L3
VIS

MKVA

Displays instant kVA per phase L1 - L2 - L3

PAGE 8VIS

PAGE 9VIS

PAGE 10VIS

PAGE 11VIS

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS
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SECMONTH DAY YEAR HOUR MIN

VIS

Displays current month, day, year; hour, minutes and seconds.

VIS
°C1 °C2

Displays temperature at points C1 and C2

4 LOAD3 LOAD2 LOAD1 LOAD

MKWh
VIS INT

Max Load. This function allows the EM3 analyser to manage up to 4 different loads and disconnect them in
sequence if the power being used exceeds the instrument setting. After the max kW value has been set, over
which loads are cutoff, the EM3 finds out if the load is likely to exceed the set power limit during the integration
time.
If the power absorbed exceeds the set value, the analyser starts a count-down and displays the remaining
seconds before the first load is cutoff. After one load is disconnected, the EM3 makes a new calculation to find
out if it is necessary to shed one more load.

WARNING     FUNCTION AVAILABLE ON MODELS PROVIDED WITH MEMORY MODULE

REMARKS

PAGE 13VIS

PAGE 12VIS

PAG 14VIS
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INSTRUMENT SET-UP PAGES

Values can be set by pressing the "SET-UP" key, which gives access to the programming pages.

Use the "-" and "+" keys to change settings as desired.

The "PAGE" button advances pages until the programming sequence is completed.

The "ALARM OFF" button is used to de-activate min and max alarm settings.

Pressing the "SET-UP" button leaves the programming mode at any time and goes back to page 1.

KSET
T/V

Enter this page to set the voltage transformer ratio T/V

example: T/V     11,000/110     K=100
In case of supply from the mains BT  K = 1
Can be set from 1 to 3000

SET MIN
CosØ PF

3Ø

Enter this page to set the minimum CosØ P.F. value by which the EM3 calculates the kVAr of the capacitors.

Default CosØ P.F.value:  0.90
Can be set from 0.00 to  1.00

KSET
T/A

Enter this page to set the current transformer ratio T/A
example: T/A     100/5          K=20

T/A     10,000/5     K=2000
Can be set from 1 to  3000

WARNING if multi-ratio amperometric clamps are used, remember to set a correct
k value, according to the ratio used for the measurement.

PAGE 1SET

PAGE 2SET

PAGE 3SET

SET

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS
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MEMSET

MIN

This is used to enter the time between one data recording (storage and printout) and the following when no alarm occurs.

Default value: 120 minutes
Can be set from 1 to 360 minutes

4 LOAD3 LOAD2 LOAD1 LOAD

MAXSET
MKWh

This is used to enter the kW value over which the high-demand cutoff is activated (with a transistor output); 4 different and  previously set
loads can be disconnected in sequence.
1st load disconnected: 4 LOAD goes out on the 1st and 11th reading page  - 2nd load disconnected: 3 LOAD goes out on the 1st and 11th
reading page - 3rd load disconnected:  2 LOAD goes out on the 1st and 11th reading page - 4th load disconnected: 1 LOAD goes out on the
1st and 11th reading page
When overload returns within the set parameters, the analyser will restore disconnected loads one by one.
If this parameter is varied, EM3 changes to the new value once integration time has gone (as set on page 4).

INTSET

MIN

This is used to enter integration time.
If this value is varied, EM3 first closes the preset window, then changes to the new interval.

Default value: 15 min
Can be set from 1 to 60 min

MEMALARMSET

MIN

This is used to enter the time between one data recording (storage and printout) and the following after at least one value has been
over its set limits (alarm).

Default value:  30 minutes
Can be set from 1 to  360 minutes

PAGE 5SET

PAGE 6SET

PAGE 7SET

PAGE 4SET
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Page    8

Page    9

Page   10

Page   11

Page   12

Page   13

Page   14

Page   15

Proceeding with the instrument SET-UP, we reach the alarm setting pages.
Up to 4 minimum and maximum alarm settings can be entered for each of the 8 EM3 preset parameters.
These transistor-output alarms can be given any value according to the user's requirements.
WARNING:  For a successful set-up, always complete the SET-UP sequence by entering input data with the use of the
"PAGE" key until the setting cycle is completed.

fig. 2

MINALARMSET
KVolt

fig.1

MINALARMSET
KVolt

Example:  setting voltage alarm minimum value to 200 volts.
fig. 1 - Enter the SET-UP mode and scroll through the pages until the desired one is reached. Inscription OFF indicates that all alarm
is de-activated.
fig. 2 - Press the "-" and "+" keys until 200 is reached.
Press "PAGE" to enter input data and proceed to the following page.
In this case, when voltage goes under the set limit of 200 Volts, even only on one phase,  VOLT ALARM MIN will start flashing on
the display and detected data will be printed out.
If alarm stops, i.e. voltage returns to over 200 volts, another printout is produced.
To de-activate VOLT MIN alarm, press the "ALARM OFF"  key in the SET-UP page. The inscription OFF will replace the set-up
value. Then press "PAGE" to enter and go to the end of the SET-UP page.

ALARM SET-UP PAGES

minimum alarm setting

maximum alarm setting

minimum alarm setting

maximum alarm setting

maximum alarm setting

minimum alarm setting

maximum alarm setting

alarm maximum setting

PAGE 8SET

SET

Neutral phase volt L1 - L2 - L3

Neutral phase volt L1 - L2 - L3

Amp L1 - L2 - L3

Amp L1 - L2 - L3

%  THD  L1 - L2 - L3

CosØ L1 - L2 - L3

kW L1 - L2 - L3

Temperature C1 - C2

SET ALARM

SET ALARM

SET ALARM

SET ALARM

SET ALARM

SET ALARM

SET ALARM

SET ALARM

SET ALARM

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS
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SECMONTH DAY YEAR HOUR MIN

SET

Enters the following data in sequence:
Month, day, year, hour, minutes and seconds
Use the "-" and "+" keys to adjust values;  press the PAGE key to cycle through the sequence.

fig. 4

MINALARMSET
CosØ PF

MINALARMSET
CosØ PF

Example:  setting CosØ alarm threshold to minimum 0.95.
fig. 3 - Enter the SET-UP mode and advance the pages until the desired one is reached.
OFF indicates that no alarm  is activated.
fig. 4 - Press the "-" and "+" keys until the desired value is reached.
Press "PAGE" to enter input data and go to the end of the SET-UP procedure.
Alternatevely, press "SET-UP" to quit the instrument set-up mode.

The same procedure is used to activate or de-activate alarms in the pages which follow.

fig. 3

REMARKS

SET

PAGE 13SET

SET

WARNING:  FUNCTION AVAILABLE ON THE MODELS PROVIDED WITH MEMORY MODULE
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DIMENSIONS IN mm EM3 144x144

EM3D 9 DIN   modules

64 mm 8 mm

13
6 

m
m

157,5 mm

90
 m

m

14
4 

m
m

144 mm

73 mm

41 mm 25 mm

45
 m

m

62
 m

m

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS



EM3-TB is the portable version of the EM3
energy analyzer.
A case of reduced dimensions
conveniently contains one
analyzer, three clamp meters and an
ST32/144 printer, if required.

Specifically designed as a mobile unit, the
EM3-TB analyzer is suitable to carry out
series measurements on three-phase
unbalanced electric systems without the
need of a fixed installation.
Once the instrument has been connected
to the 230Vac mains and the clamp
meters and volt terminals have been
properly arranged, the analyzer will be
able to detect all the system parameters
for the time period desired.

This portable analyzer can be supplied in
different versions according to the
customer's requirements.
All the optional functions of the EM3
analyzer can be incorporated, including
the possibility of connecting the instrument
to a PC in order to process collected data
afterwards.
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EM3-TB PORTABLE VERSION

SPECIFICATIONS

The case-mounted EM3  has the same features as the standard version. Specifications are
found on page 6 of this manual.
Power supply: 230VAC±10% - 50/60Hz
3 standard clamp meters: 1000A/1V
Other types of clamp meters are available upon request.

All the instruments of the TB series are supplied by the 230V-50Hz mains. A battery-operated EM3 analyzer for series measurements in
those places where mains supply is not available can be supplied as an optional extra with all models.

NOTE: External modules are not included in the case-mounted  version.

MEMORY 32kb
RS232 coll. PC
PRINTER
ALARMS
MAX DEMAND
TEMPERATURE
IMPULSES
RESET
EM3 "SOFTCOM"
CABLE PC 9 POLES

MEMORY 32kb
RS232 coll. PC

EM3 "SOFTCOM"
CABLE PC 9 POLES

MEMORY 32kb
RS232 coll. PC
PRINTER

EM3 "SOFTCOM"
CABLE PC 9 POLES

MEMORY 32kb
RS232 coll. PC
PRINTER
ALARMS
MAX DEMAND

EM3 "SOFTCOM"
CABLE PC 9 POLES

MEMORY 32kb
RS232 coll. PC
PRINTER
ALARMS
MAX DEMAND
TEMPERATURE

EM3 "SOFTCOM"
CABLE PC 9 POLES

EM3-TB35EM3-TB34EM3-TB33EM3-TB32EM3-TB31

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789

12345

6789



1Vac clamp meter assembly test
Considering that the overall load of a system
is in most cases inductive (i.e. a three-phase
motor), proceed as follows to make sure  that
CTs have been mounted properly:
- Connect TA1, TA2 and TA3 clamp meters
to the analyser. Then measure with clamp
meter TA1, making sure that the arrow on the
clamp is in the same direction as the current.
- make sure that  "Cosf  P.F. IND" is displayed
on page 1 of the instrument (three-phase
measures) to indicate an inductive load.
- if the measure of Cosf  P.F. results to be
"CAP", which is a capacitive load, it will be
necessary to invert the CT direction.
- connect CT2 and CT3, being careful to
position them in the same direction as CT1.
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EM3 TB WIRING DIAGRAM WITH CLAMP METERS/1Vac

LOAD

NEUTRAL

R - L 1

S - L 2

T - L 3

AC Threephase Energy MeasurementEM3

SET-UP PRINT PAGE

ANALIZZATORE TRIFASE
DI ENERGIA ELETTRICA

EM3-TB

RS 232

TEMPERATURA °C
TEMPERATURE °C

ALLARMI
ALARM

STACCA CARICHI
LOAD DISCONNECTOR

10 IMP/1 kWh
10 PULSE/1 kWh

TA1 NVL2VL1TA2 TA3

IMOLA (BO) ITALY

TOGLIERE TENSIONE PRIMA DI
APRIRE LO STRUMENTO

CUT OFF POWER SUPPLY BEFORE
REMOVE COVER

220/230V - 50/60Hz

AC THREE-PHASE
ENERGY MEASUREMENT

VL3

ON / OFF

THERMAL PRINTER FOR EM3
srl

PRINTER ON

PAPER

• Connect the Volt terminals
(V1-V2-V3-N), in the way
as shown in the diagram.

• Connect EM3 TB to the  230Vac
mains bymeans of the cable
provided.

• Turn power ON and the analyser
will open the first reading page on
the display.

• Each EM3 TB instrument is calibrated using its own clampmeters CT1 - CT2 - CT3 which
are clearly marked with proper current direction to avoid mistakes during connection; this
also helps eliminate small measuring inaccuracies via software. The instrument used for
calibration is: Yokogawa 7532-03 calibrated Sit 42/E Nemko N° S2837/00.

• WARNING! Even one improperly positioned clamp meter can cause mistakes in the measurements made by the  analyser.

ex. pag 14 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAP MCosØ PF MKWh
3ØVIS

RI / Pulses Connector

Load cutout

Alarm connector

Temperature connector

Connector for connection to a PC

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS



TA1

TA2

TA3

LOAD

Clamp meter/Flex assembly test
Considering that the overall load of a
system is in most cases inductive (i.e. a
three-phase motor), proceed as follows to
make sure  that CTs have been mounted
properly:
- Connect TA1, TA2 and TA3 clamp meters
to the analyser. Then measure with clamp
meter TA1, making sure that the arrow on
the clamp is in the same direction as the
current.
- make sure that  "Cosf  P.F. IND" is
displayed on page 1 of the instrument
(three-phase measures) to indicate an
inductive load.
- if the measure of Cosf  P.F. results to be
"CAP", which is a capacitive load, it will
be necessary to invert the CT direction.
- connect CT2 and CT3, being careful to
position them in the same direction as
CT1.
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EM3 WIRING DIAGRAM WITH OPENABLE FLEX CT FROM 40-70-120cm.

NEUTRO

R - L 1

S - L 2

T - L 3

AC Threephase Energy MeasurementEM3

SET-UP PRINT PAGE

ANALIZZATORE TRIFASE
DI ENERGIA ELETTRICA

EM3-TB

RS 232

TEMPERATURA °C
TEMPERATURE °C

ALLARMI
ALARM

STACCA CARICHI
LOAD DISCONNECTOR

10 IMP/1 kWh
10 PULSE/1 kWh

TA1 NVL2VL1TA2 TA3

IMOLA (BO) ITALY

TOGLIERE TENSIONE PRIMA DI
APRIRE LO STRUMENTO

CUT OFF POWER SUPPLY BEFORE
REMOVE COVER

220/230V - 50/60Hz

AC THREE-PHASE
ENERGY MEASUREMENT

VL3

ON / OFF

THERMAL PRINTER FOR EM3
srl

PRINTER ON

PAPER

• Connect Volt terminals (V1-V2-
V3-N) in the way as shown in the
diagram.

• Connect EM3 TB to the 230Vac
mains by using the cable provided.

• Turn power ON and the analyser
will show the first reading page on
the display.

4 LOAD3 LOAD2 LOAD1 LOAD

KVolt KAmp IND CAP MCosØ PF MKWh
3ØVIS

• Each EM3 TB instrument is calibrated using its own clampmeters CT1 - CT2 - CT3 which
are clearly marked with proper current direction to avoid mistakes during connection; this
also helps eliminate small measuring inaccuracies via software. The instrument used for
calibration is: Yokogawa 7532-03 calibrated Sit 42/E Nemko N° S2837/00.

• WARNING! Even one clamp meter improperly positioned can cause mistakes in the measurements made by the analyser.

example
page 1

RI / pulses connector

Overload cutoff

Alarm connector

Temperature connector

PC connector
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CONNECTOR DIAGRAM, 9-POLE RECEPTACLE ON THE CASE

Outputs Open collector
V max 50V
I max 500mA

- 10 1-KWh pulses to be
connected to a pulse counter or
to a  PLC for comparative
measurements
- to synchronize reset with the
integration time

MR4 connected through the
cable provided gives EM3 TB a
5 AMp 250 Vac output

By connecting one or two temperature probes, temperature values
can be displayed and alarm conditions, if any, can be signalled.

By connecting RS232 to a PC, stored data can be downloaded and
the files necessary for a complete control of the system can be
created, including the printout of graphs obtained with the use of
Microsoft Excel.

PLUG/TEMPERATURE PROBE

1 1Temp. probe  1

2 2
3 3
4 4
5
6 NC

NC
NC
NC

NC

Temp. probe  1
Temp. probe  2
Temp. probe  2

1

2

3

4

5

6

7

8

9

PLUG/ RS232 PC

1 2RX232
2 NC
3 3TX232
4 NC
5 5GND
6 NC

NC
NC
NC

1

2

3

4

5

6

7

8

9

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS

PLUG/PULSE OUTPUT - INT. RESET

1
2 NC
3
4 4
5 5IMP2

6 6
7

NC
NC

GND
RESET INT.

IMP1

NC

NC

*

* connection from  reset output terminal

PLUG/MAX DEMAND

1 1GND

2 2
3 3
4 4
5 5
6 6

NC
NC
NC

CRE
LD3
LD1
LD4
LD2

MR4 connected through the
cable provided gives EM3 TB a
5 AMp 250 Vac power output

Outputs Open collector
V max 50V
I max 500mA

PLUG/ ALARMS

1 1GND

2 2
3 3
4 4
5 5
6 6

NC
NC
NC

CRE
LD3
LD1
LD4
LD2

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9



ST32/144 THERMAL PRINTER

After connecting the printer to a 9VAC or 12VDC power supply, connect it to EM3
energy analyzer using a phone cable, then turn the ON/OFF switch located on the
front.

• press PRINT on the front of EM3 analyser to print in manual mode

• to print in automatic mode, enter the analyzer set-up page (page 6 of the instrument)
and set the required printing time period (1 to 360 min)

• to print in automatic mode when an alarm occurs, enter EM3 analyzer set-up page
(page 7 of the instrument) and set the desired alarm printing period (1 to 360 min).

ST32/144  thermal printer has been
specifically  realised by Elcotronic for
use in combination with EM3
analyser, in the 144x144 mm
recessed version.

It incorporates a 32-column
Panasonic mechanics which is able
to print 1.5 data lines each second.
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FRONT PANEL

USE OF THE PRINTER

ON / OFF

THERMAL PRINTER FOR EM3
srl

PRINTER ON

PAPER

Power ON
led

Paper
Feed

ON/OFF
Switch
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10:20:00

CosøPF
1.00 I
W avK

270.00K
KVArhKK
503.00 K

L3KKKK
230.00 K
356.00 K

1.00 I
82.20K

6.00 K
82.20K

AmpKKKK
477.0 0K

L2KKKK
223.00 K
358.00 K

1.00 I
79.80K

4.00 K
79.30K

Volt KKK
393.00 0

WKKKK
225.00K

KVhKKK
646.00 K

L1KKKK
230.00 K
710.00 K

1.00 I
163.00K

1.00 K
163.20K

01/24/97
ELCOTRONIC srl ITALY

3 Phase

3 Phase

3 Phase

  Phase
 #Volt
  Amp
 #CosøPF

* #Watt
  %Harm
  VA

01/24/97
ELCOTRONIC srl ITALY

3 Phase

3 Phase

3 Phase

  Phase
 #Volt
  Amp
 #CosøPF
 #Watt
  %Harm
  VA

10:05:00

CosøPF
1.00 I
W avK

270.00K
KVArhKK
502.00 K

L3KKKK
230.00 K
358.00 K

1.00 I
82.40K

0.00 K
82.40K

AmpKKKK
359.0 0K

L2KKKK
226.00 K
360.00 K

1.00 I
81.50K

2.00 K
81.30K

Volt KKK
395.00 0

WKKKK
246.00K

KVhKKK
644.00 K

L1KKKK
229.00 K
358.00 K

1.00 I
82.00K

7.00 K
82.10K

EXAMPLE OF MEASUREMENT PRINTOUT

The printout always shows the
following heading:
month/day/year
hour/min/sec - this function is available
in the versions with memory module.
Elcotronic srl ITALY
and the basic three-phase and single-
phase parameters.

The symbol # before a parameter
means that the value is under alarm.
The symbol * before the symbol #
means that the value has exceeded
the set limits.
Alarms are always positioned on the
single phases; if one of the parameters
being observed goes under alarm
conditions, a printout is produced.
When alarm stops, a new printout is
released to inform of the variation. Parameters observed

Example of parameter under alarm

EM3 THREE PHASE ELECTRIC ENERGY ANALYSERS
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9Vac / 12Vdc
power supply connector

PRINTER POWER SUPPLY

Printer ST32/144 must be
connected to a 9VAC or a 12VDC
power supply.

WARNING! Connection to a power
supply other than specified can
seriously damage the printer.

Connecting the printer to the
analyser is easy.
Simply use a phone cable with two
plugs in the head (item code  C100)
to connect the printer to EM3 through
the printer output.

CONNECTION TO EM3

PAPER REPLACEMENT

• Replace the roll of paper in the way as shown
in the figure. Hold the printer head with two
fingers and manually shift it from left to right 3
or 4 times until the paper comes out from the
other side; then pull the paper outwards by
approx. 10 cm
• Advance the paper past the front panel and
close the panel carefully. Press "paper" button
several times to feed the paper.

• Turn printer off and disconnect power supply
• Lift the black frame on the printer front
• Loosen the four screws holding the panel in
place (located at the 4 corners)
• Place a fresh roll of paper on the holders

PRINTER HEAD

RS232 TTL 9VAC/12VDC
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