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OPERATOR
SAFETY

WARNING

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 operatol

This instrument has been manufactured and tested in compliance with IEC348 anc
VDEA411 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 voltag
are the same value.

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

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

Elcotronic srl shall not be held responsible for damages to people or property causec
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.




EM3THREEPHASEELECTRIENERGYANALYSERS

CONTENTS

OPerator SAfELY ......cooii i Page.....2...
CONtENTS ... Rage.....3...
EM3-144, EM3 DIN Selection charts ...........cccceeevivveenninnnen. Page..... 4.
EM3 CuStomized VEISION .......cevveiiiiieeiiiiie e Page.....5...
EM3 Reading PAgES ....cccooeiiiiiieiiiiee e Page.....6...
EM3 144 SPeCifiCatioNS ........cuvveeiiieieiiiiee i Rage.....7...
EM3 144 Front Panel ..o Page.....8...
EM3 144 Rear Panel ... Page.....9...
EM3 144 Plug diagrams .........cccooeieiviiiieeeenniiiiieeeee e Page....1Q..
EMS3 144 CT wiring diagram and assembly test .................. Page...11..
EM3 144 Flex wiring diagram and assembly test ................ PRage...12..
EM3 DIN SpecifiCations ........ccccevrmmreeiiiiiee e Page...13..
EM3 DIN Front panel .........ccccocoeiiiiiie e Page...14...
EM3 DIN Plug CONNECLIONS .......oeeiiiiiiiiiiiie e Page....15..
Plug scheme of EM3 DIN.......ccoviiiiiiiiiiiie e Page....16...
EM3 DIN CT wiring diagram and assembly test .................. Page....17..
EM3 DIN Flex wiring diagram and assembly test ................ Page....18..
EM3 instrument inside functions ...........cccccevvveeeiiiiee i, Page....19..
RS 232 - RS 485 CONNECLIONS .....ooovviiiiiiciiiciiieeiee e Page...20...
EM3 Reading PAgES ....ccevveiiiiieeiiiiee e PRage...24...
EM3 Set-UpP PAGES....uvuurruiriiiiiiiiiiiiiiiiiiiiiibieebrebeevreerreereneneeees Page....28.
EM3-144, EM3 DIN Overall dimensionsS...........ccccceeeeeeeeeeenes Page....29..
EM3 TB portable Version ..........ccoccveeiiiiee e PRage....30..
EM3 TB, CT connection and assembly test ...........ccccccovueeee. Page...31..
EM3 TB, Flex connection and assembly test ........................ Page...32..
EM3 TB connector diagrams .........cccoeveeeiniiieeenniieeesnnneeens PRage....33..
ST32/144 Thermal Printer .........occoeveiiiiieeiieee e Page....34..
ST32/144 Printout eXamples ........coocueiieiiieieeiiiee e Page...35...
ST32/144 Paper feed and replacement ..........cccccceeevvininnen. Page...36...




SELECTION CHAF

144x144mm  DIN
GUIDE
[ T o )
| [
EM3144 EM3D T10 ONLY VISUALISATION
EmM3144 EM3D T10MEM ONLY VISUALISATION - kWh MEMORY - DATE AND HOUR
EM3144 EM3D Ti15/AL1 1 INTERNAL RELAY FOR3ANIRRM
EM3144 EM3D T15/AL2 2 INTERNAL RELAYS FOR3ARRM
EM3144 EM3D T15/SC1 MAX DEMAND WITH 1 INTERNAL RELAY 3AMP
EM3144 EM3D T15/SC2 MAX DEMAND WITH 2 INTERNAL RELAYS 3AMP
EM3144 EM3D T15/AL1-SC11 INTERNAL RELAOR ALARM. INTERNAL RELADR MAX DEMAND
FUTURE EXPANSION
EM3144 EM3D T20
EM3144 EM3D T27/232 RS232
EM3144 EM3D T27/485 RS485
EM3144 EM3D T28/232 MEMORY RS232
EM3144 EM3D T28/485 MEMORY RS485
EM3144 EM3D T29/232 RS232  ALARM*
EM3144 EM3D T29/485 RS485 ALARM*
EM3144 EM3D T30/232 RS232 MAX DEMAND*
EM3144 EM3D T30/485 RS485 MAX DEMAND*
EM3144 EM3D T31/232 MEMORY RS232  ALARM*
EM3144 EM3D T31/485 MEMORY RS485 ALARM*
EM3144 EM3D T32/232 MEMORY RS232 MAX DEMAND*
EM3144 EM3D T32/485 MEMORY RS485 MAX DEMAND*
EM3144 EM3D T33/232 MEMORY RS232 ALARM* MAX DEMAND*
EM3144 EM3D T33/485 MEMORY RS485 ALARM* MAX DEMAND*
EM3144 EM3D T34/232 MEMORY  PRINTER RS232  ALARM* MAX DEMAND* _ TEMPERATUR :IMPULSES _ RESET
EM3144 EM3D T34/485 MEMORY  PRINTER  RS485 ALARM* MAX DEMAND*  TEMPERATUR :IMPULSES  RESET
BACK LIGHT ~ BACKLIT DISPLAY UPON REQUEST
WARNING 50Hz 220VAC power supply or 24VDC upon request.
" *EM3versions with alarm and high-demand cutoff are equipped with an internal electronic relay rated 100mA in dc
it
-
2 IR — MSC485/232  RSA485/RS232 Interface module for connection to PC
g = and "EM3 Soft Com" software.
4 —— MR4 DIN module for alarms and/or high-demand cutoff, 5 Amp relay output
<ZE
5 D_@_.:. TE1 No. 1 3-mt. long C1 temperature probe for measures from -20°C to +150°C
; TE2 No. 2 3-meter long C1+C2 temperature probes for measures from -20°C to 150°C
u ST 32/144 32-column thermal printer, 144x144 mm. panel version
12VDC/9VAC power supply

RST 32 Pack of 5 rolls of paper for ST32/144 thermal printer

ST TRAS 9V Transformer (220V/9V-1A) for ST32/144 printer power supply.

C100 PLUG/PLUG extension cable for connection between EM3 and accessories.

DIN-C-RS232 PLUG/9POLES extension cable for connection on RS232 panel.

ce Technical data are given only as an example and can be changed without notice.
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EM3 CUSTOMIZED VERSION

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 + |
EM3D T20 + memory + temperature + RS485 =EM3D T20+ M+ T+ R

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.




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

VIS « INSTRUMEREADING PAGES

Volt « Amp « Cosd « KW

Volt L1, L2, L3 » Hz

Amp L1, L2, L3

Cos@ L1, L2,L3

KW L1, L2, L3

Harm % L1, L2, L3

KVAr L1, L2, L3

KVALL, L2, L3

KVArh « KWh

KVA « Cosd « KW as average integration values

KVAr + capacitor required value to reach the preset Cos@

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 remainin
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

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

REM

ALARM - MIN/MAX - VOLT
ALARM - MIN/MAX - AMP
ALARM - MAX - % HARM
ALARM - MIN - COS@
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

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

SET-UP « PROGRAMMING PAGES

Enters voltage transformer T/V-(ai600/110 K=100)

Enters current transformeraitié\- (1000/5 K=200)

Enters Cdsmin 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 forfCok1, 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




EM3THREEPHASEELECTRIENERGYANALYSERS

SPECIFICATIONS

Inputs:Volt L1-N, L2-N, L3-N: max 400 ¥né9®0\* 20/600 Hz

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

Volt overload1000 peak Vrms for 1sec.

Ampére overloa@0 peak Arnfisrlsec.

Power supply230VAC + 10% 50/60 Hz, on request: 12VDC/24VDC
Power consumptiorz VA

Automatic scale change-ov@rvoltage scales, 4 current scales
Measurements performéal trueRMSvalue

Measuring methodigital sampling

Sampling frequency800 Hz

Offset automatic compensatievery second

Accuracy=+ 0.3% on measurement + 0.3 full scale

Peak factori.7 on input current and voltage

CalibrationEM3 instruments are calibrated in voltage, curre@t aiitth Cos
the use of a special Yokogawa 7532-03 instrument, calibrated sit 42/e N°
S2837/00 and manufactured by NEMKO Spa.

MEMORY FEATURES

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

8 COLUMNS2000 LINES approx.

5COLUMNS2960 LINES approx.
The instrument SET-UP values are entered on an EEPROM and guaranteed
10 years.

OPERATINGONDITIONS
Temperature ranget0°C to +50°C
Relative humidity20% to 80%
Condensatiomot allowed

Reference standardd=C 348, VDE 411

In compliance with standar@E




EM3 FRONT PANEL - 144x144 mm version

Based on a microprocessor techno-
logy, the M3 energy analyser allows

the possibility of monitoring a
adjusting, if necessary, any thre
phase electric systems wit
unbalanced loads in manufacturi
plants, foundries, mechanicg
workshops, or simply on individ
automatic machines, in order {
optimize power consumptions a
reduce energy wastes.

All the different versions availabji

include 14 data pages for a tot
number of 46 parameters.

When properly set, this analysq

really offers the possibility o

monitoring electric energy in ead

and every detalil.

FUNCTION KEYS

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

REEPHASEENERGYNEASUREMENT

(e e l

1LOAD 2 LOAD 3 LOAD 4 LOAD
s—

Amp Cos@ IND

SET-UR Fs [PRINT| PAGH

PAGE 1
PAGE 2

L

SET-UF

ALARM OFF

RESET

PRIN]

PAGE

READINGAGES SETUP PAGES

30  \olt-Amp-Cos@, P.F.-KW PAGE1 K=TN 1>3.000
L1L2L3 Volt-Hz PAGE2 K=T/A 1>3.000
L1L2L3 Amp PAGE 3  Cos@ FF. Min 0,00> 1,00
L1L2L3 Cos@, P.F. PAGE 4 Integration time 1> 60 min.
L1L2L3 KW PAGE5 Max Load - KW 1>10.000
L1L2L3 % Harmonics PAGE 6 Mem /Print 1> 360 min.
L1L2L3 KVAr PAGE 7 Mem / Print Alarm 1> 360 min.
L1L2L3 KVA PAGE 16 Clock mm dd yy / hh mm ss

KVArh - KWh

3@  KVAr £-KVA-Cos@¥K SETUP ALARM
3@  Peak KVA-KW ALARM 1 \Volt Min ALARM 5 Ham Max
3@ Maxload1-2-3-4 ALARM 2 Volt Max  ALARM 6 Cos@ Min

Temp. °C1-°C2 ALARM 3 Amp Min  ALARM 7 KW Max
Clock mmddyy/hhmmss ALARM 4 Amp Max ALARM 8 Temp. Max

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

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.
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EM3THREEPHASEELECTRIENERGYANALYSERS

REAR PANEL

RS485

l——||© O O O

C B A

A WHITE/RED
B WHITE
CBLUE

I
RS485

TAL TA2 TA3 V1 V2 V3 N
:l |o o oo o o| |o o o o [
+ ALARM \
L]
[ 2 L &
|1b -1| L N ¥ _—\
[F « LOAD
”g |o o o| DISCONNECTOR |
230V-50Hz |
« PULSE _\
« TEMPERATURE| L
/_ RS 232 _\
<PRINTER |LJ

| —

Alarm connector

High-demand cutoff
connector

Pulse output connector
Temp. probes connector

RS232 connector
Printer connection

RS 485 connector

Power supply connector

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

Volt connector

Ampere connector

Volt connectornput for L1 - L2 - L3 - N Volt signal

Ampére connectomput for L1 - L2 - L3 Ampere signal

Power supply connectdnstrument power supply input.




PHONE PLUG DIAGRAMS FOR EM3 144X144

NOTE:
Phone plugs are seen from the tab

HIGH-DEMAND CUTOFF PLUG DIAGRAM

GND

side.

CRE

Tt

-!j!

LD2

—1 &

gé 220V
9V

LD1 | 220pF

o e TR

ONAMONK

ALARM PLUG DIAGRAM

GND

ONMONKF

17T

gé 220V
9V

LD1 | 220pF

T TEY
o

TEMPERATURE/PULSE PLUG DIAGRAM

— Temp. probe 1
— Temp. probe 1
Temp. probe 2
E[ Temp. probe 2
— IMP1
— IMP2

ONAWNE

PRINTER / R32PLUM@IAGRAM

— RX232  RS23Receiving line
—— P DATA  Printer line

TX232 RS232 transmission line
IE[ P DTR Printer line
—— GND Signal ground
—— +5V

ONMRNE

RS232 PCONNECTORLUG

1

LR 2

LT 3

GND 5

o0~ wWwiN
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EM3THREEPHASEELECTRIENERGYANALYSERS

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

POWER SUPPLY AND
WIRING DIAGRAM

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

R-L1 .CTl o LOAD
= CT2
S-L2 " °
™ CT
T-L3 - °
-
NEUTRAL
@
CT/SAmp assembly test TA] TA2 A3 |vi| v2] v§ N

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 NINT LoaD
mounted properly: [F - - 4“? ! e

- short circuit CT2 and CT3 - Z TevpeRATIRS

- connect CT1 to the analyser CT1 VEYQBBV-SOHZ —

- make sure that "C&FIND is "PRINTER
displayed on page 1 of the instrument

(three-phase measures) to indicate an
inductive load. ]
- if the measure of CBF. results to be

CBA

=[A WHITEIRED
S (B wHITE
o |CBLUE

"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

=11 I‘l‘
N

Vol | Amp
VIS

1L0AD

Cos@ PF IND

2L0AD 3LOAD 4LOAD

[ Kw

example page 1

* WARNING! Even one Current Transformer improperly connected can cause mistakes in the measurements

performed by the analyser.

-11 -



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

- A distance of 20mt should not be
exceeded between flexible CT and

Position the flexible CT following the

Considering that the overall load of a system is in most
cases inductive (i.e. a three-phase motor), proceed as

CT1 _—
R-L1 XN ° LOAD
N~

S-L2 —_ "

T-L3 P CT3

NEUTRAL

®
Installation guidelines
the instrument.
current direction, see arrow:
—_—
CT assembly test, output in volt.
TAL TA2 rA3 | V1] V2] Vv N
] > J > > | J |
* TANVolt Output e @ follows to make sure that CTs have been mounted
N \ . properly:
. . Lomo - Short circuit CT2 and CT3
F IS ;“f | DISCONNECTOR . :
] . - connect flexible CT1 to the analyskinput
23QV-5pHz . .
P Puse - make sure that "C&F.IND is displayed on page
230V-50Hz

RS485

CcCBA

00o0O0
o[ A WHITEIRED
(B wHITE
«|C BLUE

* RS 232
* PRINTER

1 of the instrument (three-phase measures) to indicate
an inductive load.

- if the measure of C&F. results to HRAP, 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.

-12 -



EM3THREEPHASEELECTRIENERGYANALYSERS

SPECIFICATIONS

Inputs:Volt: L1-N, L2-N, L3-N: max 400 33690V 20/600 Hz

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

OverloadVolt, 1000 peak Vrms for 1sec.
OverloadAmpere, 20 peak Arms for 1sec.

Power Supply230VAC + 10% 50/60 Hz; 12VDC/24VDC on request
Power Consumptio: VA

Automatic scale chang@wvoltage scales, 4 current scales
Measures executeit: trueRMSvalue

Measuring methodigital sampling

Sampling frequency3800 Hz

Automatic offset compensati@very second

Accuracy=* 0,3% on measure; + 0,3 full scale

Crest factorl.7 on input current and voltage

CalibrationEMS3 instruments are calibrated (voltage, curre®awiiCos
the use of a special instrument Yokogawa 7532-03
calibrated sit 42/e N° S2837/00 and manufactured by NEMKO Spa.

MEMORY FEATURES

32 kBRAM memory module with clock function.
This module allows data collected by EM3 to be saved and afterwards
downloaded into a PC.
Memory dimensions: 34COLUMN&S480 ROWS approx

8 COLUMNE2000 ROWS approx

5COLUMNE2960 ROWS approx
The instrument SET-UP values are entered on an EEPROM, covered by a 10-
year guarantee.

OPERATINGONDITIONS
Temperature rangom -10°C up to +50°C
Relative humidityfrom 20% up to 80%
Condensatiomot allowed

Reference standardd=C 348, VDE 411

In compliance with standar@E

-13-



EM3FRONT PANEB-MODULE DIN RAIL VERSION

Based on a microprocessor-

N c
I
controlled technology, the M3 energy 3 % Amperometrica connector Voltmetriconnector
analyzer allows the possibility of 3 > s Amperometric signal Voltmetrisignal
monitoring and adjust, if necessary, >§(3 E S inputL1-12-13 inputl1-12-13-N
any three-phase electric systems g 2> ° o < < “ ~ ) .
with unbalanced loads in 3% &£6382 . > > > =z
manufacturing plants, foundries, }|— + — — — —
mechanical workshops, or simply on =
individual automatic machines,
order to optimize power consum ‘Q‘O‘O‘ ‘O‘O‘O‘Q‘ 1 [ ‘O‘O‘O‘Q‘Q‘Q‘Q‘O‘ 1 [ ‘Q‘O‘O‘O‘Q‘O‘O‘
tions and reduce energy wastes.
All the different versions availab .
include 14 data pages for a tot AC TiReEPHASEENERGYVEASUREMENT | |2 [elcotronici|
number of 46 parameters. o f—“’i‘”n |2—L°|A°|—| |3-L°|AD |"-“’A°|—| |SET-UP| |PAG§
If properly set, this analyzer real - — ‘ — —
affords the possibility of monitorin D R U g U U , R @ PRIN
electric energy in each and eve ﬁlt A Csoprigy | K |A|
[ yi v
detail. —
T00
FUNCTION KEYS Alarms/Load cutoff 3Amp

only in T15 version

The EM3 energy analiser is very
easy to use; all the instrument

-4

functions in fact can be accessed
by using the six keys on the front

panel.

L

SET-UF

ALARM OFF

RESET

PRIN

PAGE

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.

-14 -



EM3THREEPHASEELECTRIENERGYANALYSERS

PHONE PLUG SIDE

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

Alarm connector 100mA

Max demand connector 100mA

RS 23Zonnector / connection to printer

Pulse / temperature connector

- 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.

-15-



WIRING DIAGRAMS - PHONE PLUGS FOR THE EM3 DIN VERSION

NOTE:

Phone plugs are seen from the tab side.

LOAD DISCONNECT PLUG DIAGRAM

ONARNE

GND

[ OTET

iy

xg

ALARM PLUG DIAGRAM

ONMWNE

GND

TG

1S

|220uF

BYs

T kT

i

TEMPERATURPULSE PLUG DIAGRAM

ONNWNE

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

Temp. probe 2
IMP1

IMP2

PRINTERRS232 PLUG DIAGRAM

ONMONE

—— RX232

—— GND

— + 5V

RS232 reception line

—— P DATA Printer line

P DTR

RS232 transmission line

Printer line

Signal ground

T

3% 220V
v

|220uF

PLUGZONNECTORS232 PC

1

LR

LT

GND

o O~ W (N

-16 -




EM3THREEPHASEELECTRIENERGYANALYSERS

POWER SUPPLY AND » Connect Volt cables (V1-V2-V3-N) to analyser EM3, as shown in the diagram.
WIRING DIAGRAM

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

_ TAL

R-L1 - ® LOAD
-
TA2
S-L2 - ®
- TA3
T-L3 - °
-

NEUTRAL ®

230 VAC +10%
50/60Hz

&

[ 655 Boa0 || Boadaed ||| Be5aa

CT assembly test, output in volt. TAL TAZ TA3 Vi V2 V3 N

ConSIde_r”?]g that the Ov'er(;':lll Itoad(Of IEIYEETS AC TreePiascBiERGYMEASUREMENT .._
system is in most cases inductive (i.e — e _ oo sow o :
Nt T o B
three-phase motor), proceed as follo I I I ! |~ [PRIN
to make sure that Current Transformdfs m o corry | —

have been mounted properly:

- Short circuit CT2 and CT3

- connect flexible CT1 to the an@liyser

input

- make sure that "€daF.IND is

displayed on page 1 of the instrument

(three-phase measures) to indicate an

inductive load.

- if the measure of LB results to be

"CAP, i.e. a capacitive load, it will be —| |-| I—" | |1—LO:D|—| |2—LO|AD|—| |3—LOIAD |4—LOAD|—|
|

necessary to invert the CT direction 1 1 LT L
am’ o’ ‘ann'll ann’ "' ‘ann' e

- connect CT2 and CT3, being careful toVol | Amp Cos PF IND [ KW
position them in the same direction B
CT1.

example page 1

« WARNING! Even one improperly connected Current Transformer can cause mistakes in the measurements performed b
the analyser.
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EM3 Wiring Diagram with Flex CT openable from 40-70-120cm.

CT1 _—
R-L1 N\ ° LOAD
o’
CT2
S-L2 T\
T-L3 P
= !
NEUTRAL °
- connect volt cables V1-V2-V3-N to
the EM3 analyser as shown in the
diagram
- apply a 230Vvac 10% power
supply to the instrument; the first
page will appear on the display
- position the Current Transformer
T I with the arrow towards the load.
Z
_>§ Installation Guidelines
%% - A distance of 20 mt between flexible Current
— 4 Transformers and the instrument should not be
||.. — TAL TA2 FA3 | V1] V2] V: N exceeded
| CT assembly test, output in volt.
Considering that the overall load of a system is in most
AC TireePHASEENERGYVEASUREMENT [ |2 elcotronics . . .
Pag. 1 of the ——— St [PAG cases inductive (i.e. a three-phase motor), proceed as

visualisation

|
(|
Volt

Amp

1
L
Cos@ IND

I Kw

1! (=] [PrRIN
=3

follows to make sure that Current Transformers have
been mounted properly:

- Short circuit CT2 and CT3

- connect flexible CT1 to the analyskinput

- make sure that "C&F.IND is displayed on page

1 of the instrument (three-phase measures) to indicate
an inductive load.

- if the measure of C&F. results to KRAP, 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.




EM3THREEPHASEELECTRIENERGYANALYSERS

INSTRUMENT INTERNAL FUNCTIONS

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 co

llected 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 34COLUMNS  will show 480 ROWS
8COLUMNS  will show 2000 ROWS
5COLUMNS  willshow 2960 ROWS

storing
storing

30 [ — — — —

High demand cutoff (load shedding)

= 1st user

D‘ D‘ D‘ D AARARANRANN) ContaCtS nOt
A supplied with
—_I__15A-250V
-lllllllllllllllllllf- E E 4th user

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

Alarm connector Nz
~ ~
— = - O
~N
O 94 o 1° alarm =~
I Junnnnnnns
- 2° alarm
: i,
- - = g
z = = 3°alarm \\\
I E JAinnnnnnns —
peEEEEEEERRERS =
llllllllllllllll: 4° alarm
T EEEEN RN NN NN NN NI N RN AR NN NN NN NN NERNREREE

\\‘///

-
—

Transistor output

Allows connection to the MR4 alarm external module. This |
provided with a relay output and is activated every time one
the values exceeds the set limit.
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Temperature probe connector allows connection to the external probes C1 and C2, approximately 2 meters long
detect temperature in two different points.
A maximum temperature alarm can be included.

Printer 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 pril
to allow the measurements made by EM3 to be downloaded at set intervals.

RS23Zonnector This is a serial output for connection to PC though a 9-pole male/female plug
Using the "EM3 SoftCom" software supplied by Elcotronic it is possible to ¢
analyser operation directly on the PC, modify the instrument set-up, store the |
to be monitored and retrieve the measurements performed in order to coll
necessary, process historical data on the energy consumption patterns of thi
system being monitored.

RS48%o0onnector Using the RS48bitpuaind the MSC 485/28@dulenakest possible to connect more
analysertogetheandobtain an efficierd@tworkhat monitors te&ectrisystem under
the direct controbgbersonal computer.

TheMSC 485/23xternal moduleniscessaryo connect a series of EM&rgy
analysers to a personal comfugeonaxl127 units)

Connected to220VA@ower supplig amplifies the communication sigriaag
1000 ndistanceanbe reached between the PC and the farthest EMByimstdies!

I ofatwistegbhone cable.

I

[ [ J [

)
EM EM EM

pEERERN ‘EI\)IIIIIIIIIf'fIIIIIII l5'\/IIIIIII %IA

WARNING severaEM3analyserare installechake surthey have different
addresss
Example st EM3 address 001
2ndEM3 address 002  etc.
Otherwisealata transmission is not properly performed.

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 simultar
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
Microsoft Excel.

This system allows previous events to be checked and investigated, so that measur
be taken to avoid them occuring again and damaging the system.
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EM3THREEPHASEELECTRIENERGYANALYSERS

READING PAGES

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

1LOAD 2 LOAD 3L0AD 4LOAD PAGE 1
I I I l‘ I
Ll I I Ll
Volt | Amp Cos@ PF IND | KW
VIS

Displays three-phasas (from 1 to 300,000)
Displayshree-phastmpgfrom 1 to 30,000)

Displays three-phaisel. or cap. and instant Cos@ P.F.
Displays three-phase inskanit

Displays tHead cutoftinction with the loads

_ _ _ _ PAGE 2
I I I I
M I I I
L1 12 K Hz
VIS \olt
Display£l - L2 - Lghase - neutral Volts
Display$iz
_ _ _ PAGE 3
I I I
I I I
L1 L2 K
VIS Amp

Visualises Amper phase L1 - L2 - L3
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_ _ _ PAGE 4
| I‘ | | | I‘
L I L
L L2l Cos@ PF K
VIS
Displays instant - L2 - LGos@ P.F.
_ _ _ PAGE 5
| I‘ | | | I‘
I L I
L L2 K
VIS
Displays instakitV per phase L1 - L2 - L3
_ _ _ PAGE 6
| I‘ | | | I‘
Ll Ll Ll
L 12 K
VIS
Displayshe harmonic distorsion in % on thecaimgie phasdsl - L2 - L3, calculated on
the basic THDotal Harmonic Distorsion)
_ _ _ PAGE 7
| I‘ | | | I‘
Ll Ll Ll
KVAr L 12 K
VIS

Displays instakiAr instant per phase L1 - L2 - L3
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EM3THrecPHASEELECTRIENERGANALYSERS

_ _ _ PAGE 8
I I I
I I I
Ll KA L2 K|
VIS
Displays instakiVA per phase L1 - L2 - L3
— _ PAGE 9
I I
I I
KVArh KWh
VI
Displays three-phds&rh
Displays three-ph&sgh
Press the RESET button to reset.
NOTELn case of a power failvafyes are resetimalysers without a MEMORY MODULE.
_ _ PAGE 10

1 1

_| I I
KVA | KVA Cos PF | KW

VI

Displays the averagdue of kVA and kW and Cos@ P.F. reached in the integratioayeragdalieeige-calculated

automatically at the end of the integedtion

Displayshe capacitéiVAr(something more or lésseach treetCosd.

Press the RESET buttaeset.

| KVA | Kw
VIS PEAK

PAGE 11

Displayshe peak (max reached value) of kVA and kW among altéherdelirethe integration period.

The max peak vaisd&ept storadhtil it is reseither manualyyfrom aPC.
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1LOAD 2 LOAD 3LOAD 4LOAD
|1

I | Kw

VIS

PAGE 12

Max Load. This function allows the EM3 analyser to manage up to 4 different loads and disconnec
sequence if the power being used exceeds the instrument setting. After the max kW value has been
which loads are cutoff, the EMS3 finds out if the load is likely to exceed the set power limit during the i

time.

If the power absorbed exceeds the set value, the analyser starts a count-down and displays the re
seconds before the first load is cutoff. After one load is disconnected, the EM3 makes a new calculati

out if it is necessary to shed one more load.

_ _ PAGE 13
I I 1
L L
I °Cl I °C2
VIS
Displays temperature at points C1 and C2
B PR R — PAG 14
IS O
N 0
VIS
Displaysurrentmonth, day, yehour, minugend secosd
WARNING FUNCTION AVAILABLE ON MODELS PROVIDED WITH MEMORY MODULE
REMARKS
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EM3THREEPHASEELECTRIENERGVANALYSERS

INSTRUMENT SET-UP PAGES

Values can be set by pressin§HieUPkey, 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 OFmbutton is used to de-activate min and max alarm settings.

Pressing th&ET-UPbutton leaves the programming mode at any time and goes back to page 1.

- PAGE 1
w |
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
- PAGE 2
| TIA
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
WARNIN@ multi-ratio amperometric clamps are used, remember to set a correct
k value, according to the ratio used for the measurement.
PAGE 3

Cos@ PF |

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

Default Cos@ P.F.value: 0.90
Can be set from 0.00 to 1.00
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MIN PAGE 4

|

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

1L0AD 2L0AD 3L0AD o NEl PAGE S
I
I

| Kw

MAX

This is used to enter the kW value over which the high-demand cutoff is activated (with a transistor output); 4 different and
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 th
reading page - 3rd load disconnected: 2 LOAD goes out on the 1st and 11th reading page - 4th load disconnected: 1 LOAD
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).

z PAGE 6
I
MEM

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

" PAGE 7

ALAR MEM

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

Default value: 30 minutes
Can be set from 1 to 360 minutes
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EM3 FREFPHASEELECTRIENERGYANALYSERS

IWEN ALARM SET-UP PAGES

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.

Page 8 minimum alarm setting Neutral phase volt L1 - L2 - L3
Page 9 maximum alarm setting Neutral phase volt L1 - L2 - L3
Page 10 minimum alarm setting AmpL1-L2-L3
Page 11 maximum alarm setting AmpL1-L2-L3
Page 12 maximum alarm setting % THD L1-L2-L3
Page 13 minimum alarm setting Cos@L1-L2-L3
Page 14 maximum alarm setting kW L1-12-L3
Page 15 alarm maximum setting Temperature C1 - C2

— _ _ fig.1 F&irPAGE 8
N
o
Volt |
MIN
- _ fig. 2 SETI
A1) l‘
—
Volt |
MIN

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 tt
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 fl
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
value. Then press "PAGE" to enter and go to the end of the SET-UP page.
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[SET/ALARM MIN

Cos@ PF
ALARMMIN

Example: setting Cos@ 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.

fig. 3 PAGE 13

fig. 4

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

-MFH--DAY- YEAR
L)
N

MIN

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.

WARNING: FUNCTION AVAILABLE ON THE MODELS PROVIDED WITH MEMORY MODULE

REMARKS
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EM3 TrecPuaseELECTRIENERGYANALYSERS
EM3 144x144

DIMENSIONS IN mm

"ﬁ
=
I [ | §
3
: 144 mm :
T [m [ m]
£
=
@
[m [l m]
64 mm 8 mm
EM3D 9 DIN modules
a o[
| ] e
=
S
1{ Jrroea)|
; 157,5 mm :

|| 45mm||
62 mm

41 mm 25 mm

73 mm
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EM3-TB PORTABLE VERSION

EMS3-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.

SPECIFICATIONS

The case-mounted EM3 has the same features as the standard version. Specifications
found on page 6 of this manual.

Power supply230VAC+10% - 50/60Hz
3 standard clamp metedb00A/1V
Other types of clamp meters are available upon request.

EM3-TB31 EM3-TB32 EM3-TB33 EM3-TB34 EM3-TB35

%@ MEMORY32%b &= MEMORY32kb Gm# MEMORY32kb = MEMORY 32kb e MEMORY 32kb

RS232 coll. PC RS232coll PC [ RS232 coll. PC RS232col. PC (=9 RS232 coll. PC
= PRINTER — PRINTER = PRINTER = PRINTER
=9 ALARMS ALARMS ) ALARMS

7 MAX DEMAND MAX DEMAND == MAX DEMAND

b

TEMPERATURE (=3¢ TEMPERATURE
=5 IMPULSES
=5 RESET
[=]  EM3"SOFTCOM" EM3 "SOFTCOM" EM3 "SOFTCOM" EM3 "SOFTCOM" EM3 "SOFTCOM"
CABLE PC 9 POLES CABLE PC 9 POLES CABLE PC 9 POLES CABLE PC 9 POLES CABLE PC 9 POLES

NOTEExternal modules are not included in the case-mounted version.

All the instruments of the TB series are supplied by the 230V-50Hz mains. A battery-operated EM3 analyzer for series mea:
those places where mains supply is not available can be supplied as an optional extra with all models.
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EM3THREEPHASEELECTRIENERGYANALYSERS

EM3 TB WIRING DIAGRAM WITH CLAMP METERS/1Vac

_—

LOAD

R-L1 ﬁ
S-L2
, T-L3 /\
» Connect the Volt terminals
(V1-V2-V3-N), in the way NEUTRAL

i
A

as shown in the diagram.

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

i
<

» Turn power ON and the analyse
will open the first reading page on
the display.

RI1 / Pulses Connector

o

10 IMP/1 KWh
10 PULSE/L kW

Load cutout

[} o
STACCA CARICH!

Alarm connector

0:.040:0J0:0]0 . Jo Joujo

©

ALLARMI

o

Temperature connector

AAAAA

Connector for connection to a PC

TEMPERATURA
TEMPERATURE °C}

o

l AC Threephase Energy Measurer'\t

(=)&) ]Prvjlence

RS 233

| £ [elcotroni
TMOLA (BO)A

1Vac clamp meter assembly test

Considering that the overall load of g syste@
is in most cases inductive (i.e. a threp-gha

ON / OFF

TheRuAPRITER FOEM3

|

re zze/ﬁu]v aS%EOHZ

motor), proceed as follows to make s

CTs have been mounted properly:

- Connect TAL, TAZ and TAS clamp mgl@igen EM3 T8 instrument is calibrated using its own clampmeters CT1 - CT2 - CT3 wh
to the analyser. Then measure with clag@ clearly marked with proper current direction to avoid mistakes during connection; thi
meter TAL, making sure that the arrow afsthieelps eliminate small measuring inaccuracies via software. The instrument used fol
clamp is in the same direction as the c@@bbgation is: Yokogawa 7532-03 calibrated Sit 42/E Nemko N° S2837/00.

- make sure that "C89-IND is displayed
on page 1 of the instrument (three-phase
measures) to indicate an inductive load.

- if the measure of L. results to be
"CAP, which is a capacitive load, it will be
necessary to invert the CT direction.

- connect CT2 and CT3, being careful fo

1LOAD
position them in the same direction as :L“-: = ” = = = = =

\olt
VIS

| Amp

2L0AD

Cos@ PF IND

3L0AD

| KW

4LOAD
— e—
|

ex.pag 1l

* WARNING! Even one improperly positioned clamp meter can cause mistakes in the measurements made by the analyse
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EM3 WIRING DIAGRAM WITH OPENABLE FLEX CT FROM 40-70-120cm.

TAL —
R_L1 LOAD

P
« Connect Volt terminals (V1-V2- =2 " @

V3-N) in the way as shown in the .= —
diagram.

NEUTRO

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

 Turn power ON and the analysgr
will show the first reading page gn
the display.

RI / pulses connector 3 . . m PYR YT
Overload cutoff
STACCA CARICHI @1
Alarm Connector LGADD‘SEONNE:OI l ACThveephaseEnergyMeasmer'ut ON/OFF
Temperature connector | | —— .
PC connector 1 nae @-mmmm
rRs23d [ | ——
Clamp meter/Flex assembly test —
Considering that the overall load offa [ D O Lt — Sk
system is in most cases inductive (je.z—— =
three-phase motor), proceed as follbwste
make sure that CTs have been mounted
properly: « Each EM3 TB instrument is calibrated using its own clampmeters CT1 - CT2 - CT3 v

- Connect TA1, TAZ and TA3 clamp meiges clearly marked with proper current direction to avoid mistakes during connection;
to the analyser. Then measure with cleatgn helps eliminate small measuring inaccuracies via software. The instrument used
meter TA1, making sure that the arrowcgfibration is: Yokogawa 7532-03 calibrated Sit 42/E Nemko N° S2837/00.

the clamp is in the same direction as the

current.

- make sure that "C&FIND is

displayed on page 1 of the instrument

(three-phase measures) to indicate an

inductive load. example

- if the measure of L& . results to be — ‘ " 20 2o =0 page 1

"CAP, which is a capacitive load, it wil -' |-|= i Ny |= = '-“ i '- I
V" Vamn' | ann’ VammY

be necessary to invert the CT directiofy. | Amp CosdPE IND | KW
- connect CT2 and CT3, being careful| ti¥
position them in the same direction as

CTL.

* WARNING! Even one clamp meter improperly positioned can cause mistakes in the measurements made by the analysel
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CONNECTOR DIAGRAM, 9-POLE RECEPTACLE ON THE CASE

PLUGRULSEOUTPUTINT.RESET

-101-KWlpulsedobe

; ':2 O conne&dto apulsecounter or
to a PLC for comparative
3 NC measuneents
4 MP1 4 - to synchronize reset with the
= MP2 S integration time
6 GND 6
* RESET INT. 7
NC
NC

* connection from reset output terminal

PLUG/MAX DEMAND

1 GND 1
2 CRE 2 Outputs Open collectayiR4 connectéarough the
3 LD3 3 V max 50V cablegorovidd givesEM3 TR
2 LD1 4 I max 500mA 5 AMp 250 Vaaitput
5 LD4 5
6 LD2 6

NC

NC

NC

PLUG/ ALARMS

1 GND 1
2 CRE 2 Outputs Open collectof R4 connecténtough the
3 LD3 3 V max 50V cableprovidd giveEM3 TR
4 LD1 4 I max 500mA 5 AMp 250 Vaower output
5 LD4 5
6 LD2 6

NC

NC

NC

PLUG/TEMPERATURE PROBE

1 Temp. probe 1 1
2 Temp. probe 1 2 By connecting one or two temperature teropesatunealues
3 Temp. probe 2 3 can be displayaddalarm conditignf anycan be signalled
4 Temp. probe 2 4
5 NC
6 NC
NC
NC
NC
PLUG/ RS232 PC
1 RX232 2
2 NC By connecting RS232 Rg; stored data can be downloaded and
3 TX232 3 the filemecessary focampleteontrobf the system can be
4 NC createdincluthgtheprintoubf graphsbtained with the use of
5 GND 5 Microsoft Excel.
6 NC
NC
NC
NC
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ST32/144 THERMAL PRINTER

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 ablg
to print 1.5 data lines each second.

FRONT PANEL

USE OF THE PRINTER

ON/OFF
ON / OFF Switch

PRINTER ON Power ON
led

Paper
Feed

ST 32/144 [ ] Zllelcotronic.]
THERMALPRINTER FOEM3

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 instrun
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 pa
(page 7 of the instrument) and set the desired alarm printing period (1 to 360 min)
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EM3THResPHASEELECTRIENERGYANALYSERS

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 symbc# before a parameter
means that the value is under alarm.
The symbal before the symﬁél
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.

01/24/97 10:05:00
ELCOTRONIC srl ITALY
3 Phase Volt Amgi CosgPF
395.00 359.0 1.00
3 Phase W W av
246.00K 270.00K
3 Phase KVh KVArh
644.00 502.00
Phase L1 L2 L3
#Volt 229.00 226.00 230.00
Amp 358.00 360.00 358.00
#CosgPF 1.00 1.00 1.00
#Watt 82.00K 81.50K  82.40K
%Harm 7.00 2.00 0.00
VA 82.10K  81.30K  82.40K

Parameters observed

01/24/97 10:20:00
ELCOTRONIC srl ITALY
3 Phase Volt Amp CosgPF
393.00 477.0 1.00
3 Phase W W av
225.00K 270.00K
3 Phase KVh KVArh
646.00 503.00
Phase L1 L2 L3
#Volt 230.00 223.00 230.00
Amp 710.00 358.00 356.00
#CosgPF 1.00 1.00 1.00
* #Watt 163.00K  79.80K  82.20K
%MHarm 1.00 4.00 6.00
VA 163.20K  79.30K  82.20K

Example of parameter under alarm
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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.

CONNECTION TEM3

Connecting the printer to the

analyser is easy.

Simply use a phone cable with two g

plugs in the head (item code C100) ] RS22 TTL gzvoc [
to connect the printer to EM3 through
the printer output.

9Vac / 12Vvdc
power supply connector

PAPER REPLACEMENT

e Turn printer off and disconnect power supply
« Lift the black frame on the printer front

e Loosen the four screws holding the panel in
place (located at the 4 corners)

e Place a fresh roll of paper on the holders

* Replace the roll of paper in the way as shg
in the figure. Hold the printer head with
fingers and manually shift it from left to righ
or 4 times until the paper comes out from &
other side; then pull the paper outwards b
approx. 10 cm

« Advance the paper past the front panel and
close the panel carefully. Press "paper" button
several times to feed the paper.

PRINTER HEAD

| &]elcotronic..

Via Serraglio, 48

40026 Imola (BO) ltalia

tel 0542 641770 « fax 0542 641761
www.elcotronic.it « info@elcotronic.it

uMWPIN[0ZY- Technical data can be changed without notice.



