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Information in this document is subject to change without notice and does not represent a commitment on the part of
Contrel Elettronica Srl.

This documentation is consigned to the customer to enable the correct and safe operation of the instrument; any
other use of documentation is strictly prohibited.

The information contained herein is the property of Contrel Elettronica Srl, and by law, no part of it may be
reproduced, transcribed, stored in any retrieval system, or translated into any language by means (even for internal
purposes by the customer) without the express written permission of Contrel Elettronica Srl.

In addition, no part of this manual may be transmitted in any form by any means, including photocopying and
recording, for any purposes, without the express written permission of Contrel Elettronica Srl.

In case of Copyright violation the customer is directly responsible.

TERMS OF WARRANTY

The warranty is valid for the period of twelve months after material receipt.

The warranty covers free repair or replacement of equipment parts, which are recognized as faulty due to
manufacturing defects.

Warranty does not cover those parts which results defective due to misuse or improper use, incorrect installation or
maintenance, operation by unauthorized personnel, damage during transportation, or which in any case do not show
manufacturing defects of the equipment.

Not included in the warranty terms are technical interventions regarding equipment installation to electrical systems.
The manufacturer declines any responsibility for eventual injury or damage to persons, animals or things as result of
failure to follow the instructions in the user manual or caused by improper use of equipment.

The expenses of transport as well as the relative risks of same both to and from the place of repair, will be the sole
responsibility of the user.

This warranty expires after the date of purchase and any assistance required after said date including spare parts,
labour, transport of personnel and material will be charged to the user following the tariffs in force for Technical
Assistance Service at the time of such requested service.

In any case the replacement of the equipment as well as the extension of warranty after such breakdown is excluded.
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1) MAIN INFORMATION

1.1) INTRODUCTION
EMA90 was engineered and tested in compliance with IEC 348 class 1 standards for operating
voltages up to 600 Vac rms, considering the VDE 0110 group C isolation standards for operating
voltages up to 500 Vac rms.

The present manual contains all of the information warnings that must be followed up by the operator
to ensure a right use of the equipment and to maintain the safe operating conditions.

1.2) DESCRIPTION

The EMAQO is an instrument which has been designed to monitor, store and analyze all electrical
variable in a distribution line.

All the relevant data are displayed and, if desired, stored on internal RAM and transmitted to a remote
PC, via RS485 (standard) on which the compatible management software has been installed.

It is possible to monitor via digital outputs (2 dig. out. Standard + 2 dig. out options) alarms, sirens or
strategically factory loads.

EMA90 with optional harmonic analyzes can carry out network harmonic content analyzes with FFT
method up to the 31% harmonic, very useful to locate network disturbances.

The EMA can perform accurate deep and complete energy analyzes.

A fundamental feature of EMA90 is the easy way to integrate new additional options and the
upgrading of the firmware using serial port and flash technology.

All parameters are displayed on a graphic LCD display light-back with a resolution of 128x128 dots.
Displaying and programming mode are carried out by means of a 5 buttons keyboard.

1.3) CE CONFORMITY AND STANDARDS

The instrument was tested in compliance with EMC 89/336/EEC and complies with the following
standards:

EMISSIONS = EN 50081-2, 1992 - EN 55022-CLASS B CISPR 22

IMMUNITY = EN 50082-1, 1992 - EN 61000-6-2

SAFETY = EN 61010-2
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2) TECHNICAL FEATURES
2.1) GENERAL SPECIFICATIONS

Power supply/Auxiliary voltage
85-265V 50/60 Hz/dc.
20-60 V 50/60 Hz/dc (option).

Isolation voltage
3700 Vac rms x 1 minute.

Voltage input

3 inputs, range 10-600Vrms between phase-phase.

Over voltage up to 750 Vac permanent, beyond this value it is imperative to use voltage transformers.
Over voltage category: Ill (fixed installation)

Pollution degree: 2 (normally not conductive; temporary conductive for condensation)

Resistor input: >2 MQ.

Burden 0.2 VA.

Current input

Model EMA90 Model EMA90-1A
3 isolated inputs (internal CT) range 10mA-5A rms 4mA-1A rms
Over current max 10A (100A for 1 second) 2A (10A for 1 second)
Burden 0.2 VA 0.04 VA

Consumption
4VA typical.
6VA max, full optional.

Serial port
Standard: N°1 serial port available as RS485 and RS232 (half duplex isolated, signals Tx/Rx, Gnd).
Option: S485: N°1 RS485 in addition to the standard port (the option has an output 0 - 5V
galvanic insulation).
PF/S: N°1 PROFIBUS port in addition to the standard port
ETH: N°1 ETHERNET port in addition to the standard port
ETH/S: N°1 ETHERNET port and N°1 RS485 port in addition to the standard port
Baud rate serial port: from 1200 to 38400 bps.
Baud rate profibus port: automatically detected among those supported: 9.6 Kbit/s - 19.2 Kbit/s -
5.45 Kbit/s - 93.75 Kbit/s - 187.5 Kbit/s - 500 Kbit/s - 1.5 Mbit/s - 3 Mbit/s
Communication protocol: ASCIl and MODBUS-RTU standard, PROFIBUS DP-V0 and MODBUS TCP
options.

Input signals

Standard: N°2 passive opt isolated inputs (1000 V), 12 - 24 Vcc.

Option: 4DI: N°4 passive opt isolated inputs (1000 V), 12 - 24 Vcc (total 6 inputs).

The maximum frequency detected by all the inputs is 45 Hz (minimum pulse duration 22ms, duty cycle
50%).

Output signals
Standard: N°2 digital outputs 12-230 Vca-cc / 150mA max. The typical resistance with closed
contacts is 8Q (Ronmax= 12Q2). Maximum frequency pulse emission: 16Hz.
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Options: 2DO  N°2 digital outputs 12-230 Vac-dc / 150mA max. The typical resistance with
closed contacts is 8Q (Ronmax= 12Q2). Maximum frequency pulse emission: 16Hz.
2DO/R N°2 relay outputs
The relay specifications are the following:
- Maximum power: 62,5VA, 30W
- Maximum voltage: 250 VAC, 220VDC
- Maximum current: 2 A
The typical currents are:
- 0.5A @ 125 Vac
- 2A @ 30Vdc
- 0.3A @ 110vdc
1A0 N°1 analog output 0-20 o 4-20 mA with galvanic insulation.
2A0  N°2 analog outputs 0-20 o 4-20 mA with galvanic insulation.

Memory data retention

RAM: 128 KB (useful 50KB); 1 Mbytes (all useful) option.

No volatile memory data using internal battery

Data retention: 5 years (typical) at +25°C (77°F).

Stored variables: Average power, Min/max values, Harmonics (option), Samples, energies and generic
counters.

Display interface
128x128 dot graphic LCD at high contrast (adjustable) and with LED backlit. Dimension 50x50mm.

Keyboard interface
5 functional keys for paging and programming.

Operating temperature
From -10°C (14°F) to +50°C (122°F).

Storage temperature
From -15°C (5°F) to +70°C (158°F).

Operating humidity
90% not condensing.

Protection standards
IP 52 front (EN60529) - IP65 with gasket (on request) - IP 20 screw and terminals.

Weight and dimension
0,430 kg app. (equipped with 2 digital outputs, 2 digital inputs, RS485 and RS232, Memory
128Kbytes), 96x96x130 mm.

EMA 90 Contrel T 0 T
IS
= £
3 3
=2 T H
| |
96 mm ‘9‘ 106 mm ‘15‘3
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2.2) MEASURING METHOD AND ACCURACY

Measuring range
30-500Hz.

Measuring method
64 sampling per period for V1 and I1, V2 and 12, V3 and 13.
Measuring interval 0,1 second.

Instrument accuracy

Model EMA90 Model EMA90-05
Voltage <0.5% <0.25%
Current <0.5% <0.25%
Power <1% <0.5%
Energy <1% <0.5%
Power Factor <1% <0.5%
Standard EN 62053-21 EN62053-22

Sampling frequency
45 Hz=2.280 or at 60 Hz = 3,88kHz

Zero self-regulation

Offset
0,1 second.

RTC - REAL TIME CLOCK
Accuracy: 5 PPM, standard CEI-EN 61038
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2.3) MEASURED VARIABLES
PHASE VOLTAGE (Rms)

LINE CURRENT (Rms)
FREQUENCY

TEMPERATURE

2.4) CALCULATED VARIABLES
LINE VOLTAGE (Rms)
THREE-PHASE SYSTEM VOLTAGE (Rms)

THREE-PHASE SYSTEM CURRENT (Rms)

AVERAGE THREE-PHASE SYSTEM CURRENT

MAXIMUM AVERAGE THREE-PHASE SYSTEM CURRENT
AVERAGE LINE CURRENT

MAXIMUM AVERAGE LINE CURRENT

NEUTRAL CURRENT

AVERAGE NEUTRAL CURRENT

MAXIMUM AVERAGE NEUTRAL CURRENT

POWER FACTOR
THREE-PHASE SYSTEM POWER FACTOR

COSo
THREE-PHASE SYSTEM COS¢

APPARENT POWER

THREE-PHASE SYSTEM APPARENT POWER
ACTIVE POWER

THREE-PHASE SYSTEM ACTIVE POWER
REACTIVE POWER

THREE-PHASE SYSTEM REACTIVE POWER
AVERAGE ACTIVE POWER

AVERAGE REACTIVE POWER

EXPECTED ACTIVE POWER

THREE-PHASE SYSTEM ACTIVE ENERGY

THREE-PHASE SYSTEM TRANSFERRED ACTIVE ENERGY
THREE-PHASE SYSTEM INDUCTIVE REACTIVE ENERGY
THREE-PHASE SYSTEM CAPACITIVE REACTIVE ENERGY
Total counters and time bands are available.

Viin- Vien- Visn
Ia -1z - lis

Fu (Hz)

T(°C)

Viriz - Vizas - Vs
\Y%

|

Iavg

|maxavg

ILlavg'ILZavg'|L3avg

Ileaxavg - IL2ma><avg - |L3maxavg
In

INavg

INmaxavg

PFL - PR - PR
PF

COS(D L1y COS(p L2y COS(D L3

COSp

Sui-Si2-Siz(VA)
S (VA)
PlLi-PL-Ps (W)

P (W)

Qui- Q- Qus (VAr)
Q (VAI)

Pave (W)

QAVG (VAF)

Pexp (W)

Wh+
Wh-
VArh+
VArh-

TOTAL HARMONIC DISTORTION - THD (%) CURRENT AND VOLTAGE

HARMONIC ANALYZES (Option)

Analyzes up to the 31% harmonic of both voltage and current for each phase.

Vi, Viens Vs i i, 1s (%)
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2.5) MEASURING & CALCULATION FORMULAS

Phase Voltage RMS

Line Current RMS

Active Power W T
P .
I v kiLik-4)
Reactive Power Qi :k:lf
Appearent Power AL = VLN LN
Cosg CospLj = T, 2
2
Wi QL
Power Factor PFLj =W4Li
o0
Active Energy Why = Wt
0

-10-
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Reactive Energy

Line VVoltage

3-Phase Line Voltage

3-Phase System Current
3-Phase Active Power
3-Phase Reactive Power

3-PhaseAppearent

Active Energy

Reactive Energy

Harmonic analyzes:
Cooley Tukey algorithm.

N—-1
H(k)= > h(n) cos(m
n=0 N

foro<k<N-1

V124V 534V Lgp
V3o = 3

I+ 54014
13p=— 5~

W3p =W [_'|_+W |_2+W L3
Q30 :Q|_'|_+Q|_2+Q|_3
AP~ AT AL ALs

o]

Wh3p = [Wh3gdt
0

o0

N-1
jfj > h(n)sin(iz ’mk)
n=0 N

N =64

-11-
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3) INSTRUMENT DESCRIPTION
The front panel of the EMA9O is described on the following section:

EMA 90 Contrel

2
@EEE @

1 DISPLAY
Back lighted graphic LCD 50x50mm, 128x128 dot, dot pitch 0.35mm x 0.35mm, dot size
0.32mmx0.32mm, high viewing direction 60°, positive and negative visualization at low reflection.

2 TASTIERA

In the “Acquisition Mode” the "up" and "down" arrows allows to skip through the measuring page of the
instrument while in the “Setup Mode” all the buttons including "Enter" key allows to program the
instrument.

-12-
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4) INSTALLATION

4.1) SAFETY

On receipt of the instrument and prior to installation, make sure it is intact and has not been damaged during
shipment.

Before installing, make sure the operating voltage and mains voltage are compatible.

The instrument power supply must not be earthed.

The instrument is equipped with a fuse on the power supply type: 5x20mm 315mA 250V Fast (es. Schurter FSF).

Always disconnect the instrument from all power sources before opening it for maintenance and/or repairs.

The instrument's capacitor may still be charged even after it has been disconnected from all power sources.
Maintenance and/or repairs must only be carried out by qualified and authorized personnel.

If in any doubt about the instrument's safety take it out of service and implement the necessary procedures to
prevent its inadvertent use.

Instrument operation is no longer safe:

A) when the instrument shows clear signs of damage.

B) when the instrument does not work.

C) after long storage in extreme conditions.

D) after serious damage during shipment.

4.2) OPERATOR SAFETY
Carefully read the following pages before installing and using the purchased instrument.

Maintenance and/or repairs must only be carried out by qualified and authorized personnel.

To ensure proper and safe use of the instrument and its correct maintenance and/or repairs, authorized personnel
must follow normal safety procedures at all times.

SYMBOLS

A READ CAREFULLY THE CONTAINED INSTRUCTIONS

-13-
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4.3) MOUNTING

The unit needs to be installed on front panel of mains control/switchboards, wiring and connections
must be carried out following the EMC (Electro-Magnetic-Compatibility) procedures.

Plug in screw terminal blocks are used for appropriate wiring. There is a security locking on the current
inputs terminal block.

Suggested is to install the equipment on vibration free switchboards and with an environmental
temperature ranging between -10 °C and +50°C.

The panel cut-out of the unit is the following:

92mm
S LS Yo
EMA 90 (Contrel
R3
IS €
- #
© S
o))
FAY @ g
]
96 mm

Following the picture below mentioned, insert the instrument from the front side of the switchboard;
from behind insert black support guide on the screw of the instrument, once the black support guide
fits on the screw and is pushed against the instrument and the internal panel, screw the nut until the

instrument is fixed on the panel.
=)=
ISR

O [ (oo )
I- I-

= I

[

There are n.2 support guides to mount on opposite side of instrument.

-14-
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5) INTERNAL BATTERY
To avoid to lose the setup and all storing data, the instrument is equipped of an internal battery
(CR2450).

5.1) REPLACEMENT INTERNAL BATTERY
Only a qualified and authorized technical person can change the internal battery.

This operation will delete all storing data and it will restore the default setup with the exception of the
password and the code to enable the harmonics and time bands. Using the software NRG (or relative
serial commands) it's possible to download all storing data to avoid to losing same.

The next figure shows where is located the battery inside the instrument.

4 WAY PIN STRIP

O

3 WAY PIN STRIP

Instruction to change the internal battery:

1) It's necessary to cut off the power supply of instrument and to disconnect all inputs and all outputs.

2) Using a screwdriver remove the rear and the frame (to unscrew the 4 screws and to act on 4
retention hook).

3) It's necessary to pay attention to presence of residual voltage inside the instrument. Don't touch
any other component different from the battery circuit.

4) To extract the instrument from the case rear.

5) It's necessary to extract the circuit with the battery. Disconnect the 4 way pin strip. To make this
it's necessary to move the battery circuit away from the circuit with 12 pole terminal board; it's not
necessary to force too much. Finally extract the 3 way pin strip.

6) Change the battery. Put the positive pole in the high direction.

7) Proceed at the contrary of the disconnected operation to reinstate the battery circuit: insert the 3
way pin strip and after like described at the point 5) reinstate the 4 way pin strip.

8) The 4 pin strip must meet with their relative support.

9) Insert the instrument in the case

10) Replace the frame. Screw the 4 screws. Close the rear. Restore all the connection and turn on the
instrument.

11) In the Warnings page is possible to check the condition of battery (BATTERY OK).

-15-
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6) CONNECTION

-
O 2 2 s & 2 iz O
5 8 8 <m|55'-5%5§r_<
] : _ [
=2
o
S
=
a
a COM 1 -RS485| DIGITALINPUTS | COM1-RS232
OPTIONS DIG.OUT
VLI g5lgela g |22 2| D07
ESEEF A
Z3|z3|3= 53(a2 L
VL2 Ci
A02-| A2 [Do3-| Di6

A02+| B2 [Do3+
Aol- |Aol- | OV |Dod-
N |Aol+/Aol+|+5V |Do4+| Di3

VOLTAGE INPUTS E] E] E] E]

=]
Gi

=)
=

l

O

6.1) POWER SUPPLY
The instrument doesn’t work without power supply.

POWER SUPPLY

S1 S2 S1 82 s1 82

CURRENT INPUTS

11 12 13

O

Before powering the instrument verify always to insert the right value (85-265 Vac/dc
standard; 20-60 Vac/dc OPTION).

The instrument is equipped with an internal protection fuse on the power supply, type 5x20mm
dimensions, 315mA 250V, Fast (i.e. Schurter FSF). If the instrument is off, with presence of power
supply, it's necessary to verify the internal fuse.

In case of fuse replacement, disconnect the instrument from the power supply, current plus voltage
input and all input/output sections (digital input/output, analog output, RS485/RS232 serial port etc.),
then using a screwdriver remove the rear and change the fuse that is near the power supply connector
(in the low part of instrument). Only a qualified and authorized technical person can change the fuse.
Extract the interrupted fuse using a screwdriver and with a plier insert the new fuse.

The instrument's power supply does not require any earth connection.

-16-
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6.2) VOLTAGE INPUTS
EMA90 can measure voltages up to a maximum 600 Vrms between phase-phase, further
ii that value it is imperative to use voltage transformer. When using voltage transformer, make
sure to respect the input and output polarities.

Use cables with maximum cross-section of 2.5mm? attach them to the voltage measurement screw
terminals.
Connect the instrument following up the wiring diagrams described on chapter 6.4).

EMA90 was developed and tested in accordance with IEC 348 class 1 standards for operating
voltages up to 600 Vac rms.

6.3) CURRENT INPUTS
Connect the instrument following up the wiring diagrams described on chapter 6.4).

WARNING: before connecting the current inputs to the terminals of the instrument are
advised that the maximum allowable current input must be and not exceed 5A.

WARNING: to prevent accidentally disconnection of the current input, EMA90 is equipped
with screw able current input, in order to avoid negligence, operator must first shutdown the
system and short circuit the secondary wiring of the current transformer, if used, and
unscrews the current input terminals.

6.4) WIRING DIAGRAM

4y [omm @] L1o—
. 12—
+ L3c—
L2
L o - N o
B +
Lo 13| moam @
L1 —— a
L2 <
SLmmiS2 =
L G

3 wires insertion, 2 current transformers (Aron)

Cowel| LILO—

EMA 90
. L1 L2060
O + L3c—
L2
;L N o

o+ L
[ 13| eoEm e

Sl= S2
P1 P2

LOAD

3 wires insertion, 2 current transformers and 2 voltage transformers (Aron)
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© +Ll EMA 90 Conrel | LLo——
o - L2—
I —
o L3

ol cemm@ ) éééi

]
L1l
[P a
. 5152 g
N 1 P2 3

4 wires insertion, 3 current transformers and 3 voltage transformes

© +L1 EMA 90 Contrel | LLO—
- L2e——
E—] +L2 L3o—
- N
o+

L3 pEm @

m

©
I
4

LOAD

4 wires insertion, 3 current transformers

-
[ @] L1

- L26——
+

— I:Z o L3o—

- N

.
(13 amEmw

u S1mmS2 o
N pImP2 g
-
Single fase insertion, 1 current transformer
——————9+ s | L[lG——
- L26——
————————o+ 60—
Ly L3
- N o
+|_3 REE®V =
[E— =
a
R 2
N Pl P2 -

4 wires insertion, 3 current trnsformers and 2 voltage transformers
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7) OPTION BOARDS

The options listed below can be mounted alternately with each other (never simultaneously):
- 4Dl 4 Digital Inputs

- 2DO 2 Digital Outputs

- 2DO/R 2 Relays Outputs

- S485 1 RS485 Port

- 1A0 1 Analog Output

- 2A0 2 Analog Outputs

- ETH 1 Ethernet Port

- ETH/S 1 Ethernet Port + 1 RS485 Port
- PF/S 1 Profibus Port

Then there is an option that can always be mounted, regardless of the configuration of the instrument:
- MEM1 1 MB RAM

Only during the assembly of instrument it's possible to mount the option board.

-19-
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8) INPUTS / OUTPUTS

8.1) DIGITAL INPUTS
The EMA90 has 2 opt isolated digital inputs. With the 4Dl option it's possible to have additional 4
inputs. For the digital inputs setup please consult the chapter 11.10).

8.1.1) STANDARD DIGITAL INPUTS

+12 + 24 Vdc |
L
+12 + 24 Vdc |,
S

Dil- ———

\

 +

FO‘E‘ Cﬁ& .;EXX

[aya) <mAOoNn 0O o X -
@ O
[ [
[ eI
O w10

If long distances must be covered, the wires connected to the EMA90 needs to be wired in a separate
channel from the power supply cables, if an intersection occurs between the power supply cable and
the analog wires, please remember to cross the intersection at 90 degrees, in order to cut the
generated magnetic fields.

-20-
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8.1.2) OPTION DIGITAL INPUTS 4Dl
This option has 4 digital inputs. With this option the instrument will be equipped with 6 digital inputs
and 2 digital outputs.

Do2-

12+24vde | Doz+
‘ r C.i
Di6
Di5
Di4
Di3

+12+24 Vdc |
L
+12+24Vde |
L'

i2- —

<m Ot

T

12 11 10 9 8

I gnd
RXx
Tx

T

—

| Y
Do2-
12 +24 Vdc Do2+
K ci
Di6
Di5
Di4
Di3

HHEHHAR

T

12 11 10 9 8

Do1l-
Dol+
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8.2) DIGITAL OUTPUTS

The EMA90 has 2 digital outputs. At the standard configuration it's possible to add 2 others digital
outputs with the 2DO option or the 2DO/R option for the relay outputs.

Each outputs can be programmed as min/max threshold, external band, always ON, pulse emission,
remote control and load control.

8.2.1)

STANDARD DIGITAL OUTPUTS

12230 Vac-dc 12+230 Vac-de

: + .
N d
oM [a] [a] [a]
LV Do2-
Do2+|
L2v
Lv
N
I = i
S1 52 S1 S2 S1 82 LN
OLE u e s Vax |~

The signs + and - on outputs in the picture have electric meaningless.

If long distances must be covered, the wires connected to the EMA90 needs to be wired in a separate
channel from the power supply cables, if an intersection occurs between the power supply cable and
the analog wires, please remember to cross the intersection at 90 degrees, in order to cut the
generated magnetic fields.

-22-
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8.2.2) OPTION DIGITAL OUTPUTS 2DO
This option has 2 digital outputs (PHOTOMOS). With this option the instrument will be equipped with 2
digital inputs and 4 digital outputs.

12+230 Vac-dc 12+230 Vac-dc 12+230 Vac-dc 12+230 Vac-dc

J15Dm/«‘ LOAD ‘ Jﬁom/«‘ LOAD ‘ {?50#/%‘ LOAD ‘
MAX MAX
LDoz- [
Do2+ [ ]
[ ]
Do3- [ ]
Do3+ [ 1
Do4- [ ]
Do4+ [ ]
o+
— ' + ' +
o o NN d g o
[allal «mAaAQobadsir R

HIHIHH
neas
O

@]

8.2.3) OPTION DIGITAL OUTPUTS 2DO/R
This option has 2 relay outputs. With this option the instrument will be equipped with 2 digital inputs
and 4 digital outputs (2 photomos outputs + 2 relay outputs).

-23-
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8.3) OPTION ANALOG OUTPUT 1A0 / 2A0
Two options are available: one analog output (1AO) or two analog outputs (2A0).
The analog outputs are optional and they can be programmed as showed in the chapter 11.11) (O-
20mA or 4-20mA). In this configuration the instrument will be equipped with 2 digital inputs, 2 digital
outputs and 1 (or 2) analog outputs.
Qutputs are at galvanic insulation with maximum load impedance of 500Q. The connection to other
peripherals as recorders, ammeters, remote indicators etc., must be carried out using a maximum

cable size of 2.5mm?.

Do2-
Do2+
0+20mA
4+2M
M
oo | pon
Aol+

0+20mA

4+20mA Do2-
Do2+
0+20mA
4+20$A Max
— 5000 AO2-
Max A02+
5000 Aol-
Aol+
@)
]
! 1
C1 5% % 5 Ve

NN

If long distances must be covered, the wires connected to the EMA90 needs to be wired in a separate
channel from the power supply cables, if an intersection occurs between the power supply cable and
the analog wires, please remember to cross the intersection at 90 degrees, in order to cut the

generated magnetic fields.
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The EMA90 gives a current signal (range 4+20mA or 0+20mA) proportional at the measures of the
selected parameter. The output is bi-directional: the current can be directly or inversely proportional to
reference value programmed. Bi-directional means reversal of reference value and not inversion of

current.

Examples:

20 mA

‘ ‘ S = Apparent Power

£
ST

Min. 2000VA Max. 10000VA

0 mA

:

P|||III||| |”H

Min.1000W Max.-1000W
E
£
o~

II|||||||||”H| B

-0,5 +0,5

20 mA

£
o
Q = Reactive power Q ””””“lll”

Min.-2500VAr Max.-7000VAr
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8.4) SERIAL PORTS

The instrument has a serial port that can be used as RS485 or RS232. Optionally it's possible to have
another RS485 port (S485) or a Profibus port (PF/S) or an Ethernet port (ETH) or an Ethernet port with
a RS485 port (ETH/S).

8.4.1) STANDARD SERIAL PORT

Through the combination of an asynchronous serial RS485 and RS232 communication line it is
possible to exchange information between the instrument and PC, PLC or other compatible systems.
All transmitted characters are in ASCIl (American Standard Code for Information Interchange) format.
RS485 allows a multi-drop connection, in order to link-up several instruments on the same network, on
the other hand RS232 allows a single point connection.

This last connection must be carried out when both systems are turned off and disconnected from the
power line, in order to avoid damages on the serial output.

RS232 may be 9 or 25 pin connection, please follow up the enclosed table:

Signal Description DB9 DB25 EMA90
DCD Data Carrier Detect 1 8
RX Receive Data 2 3 2
TX Transmit Data 3 2 1
DTR Data Terminal Ready 4 20
GND Signal GrouND 5 7 3
DSR Data Set Ready 6 6
RTS Request To Send 7 4
CTS Clear To Send 8 5
RI Ring Indicator 9 22

The maximum suggested length of a RS 485 connection is about 1200 mt., while for a RS232
connection about 5 mt.

For longer distances, cables with low attenuation, or connection to line amplifier are recommended.

Up to maximum 32 units can be wired on the same serial line (RS485), exceeding this number it is
imperative to insert a signal repeater, each repeater can manage up to 32 instruments.

The polling time is directly proportional to the instruments number connected on the same serial line.
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8.4.2) RS485 CONNECTION NOT SHIELDED

RS232/RS485
converter Max 32 EMA; max 1200

C &
& & 4 a0

Di2+

3]

o TR (TR

[CE Liieiee: |O
I

ooz oe2
e ooz w Daz|
o v
v v
N N

i A [ 1 el
Once a RS485 network has been configured; to communicate between the Host (computer) and the
instrument(s) (EMA) a serial interface converter must be wired between PC and instrument(s) as
mentioned on the above picture.

In serial line over 500 mt, connect a line termination resistor (Rt=100Q - 120Q) between the two
twisted pair cables leading from the converter at the end of the network (last connected instrument).
It's recommended to use always twisted pair cable with minimum cross-section of 0.36mm? (22AWG)
and capacity less than 60 pF/m.

O

8.4.3) RS485 CONNECTION SHIELDED

Max 32 EMA; max 1200 mt Rt
RS232/RS485 | B Al A
converter A Y i -
- ]

HHHAHEFHHEERE BHHHEEEEEHEE

0

=]

[ e A Y s i
Although the signal is given by the difference between A and B voltage, a ground connection is
needed to eliminate or to reduce the common mode noise induced (into the bus).
To reduce the EMI interferences need to connect the shield directly to a ground at one end and with a
series RC network at the other end.
R =100Q C = 33pF.
The max length of the stubs is 20cm.
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8.4.4) RS232 CONNECTION

J

Dol
Di2+
DiL+
gnd

2 x
< a &

AR

=0

O AT A A
If a RS232 communication line is shorter of 5 mt. and a multidrop network will not use, it's not
necessary to use a serial line converter because the serial output is compatible with the PC, as shown
on the above mentioned picture.

A RS232 could reach 15mt. but the presence of noises in the industrial application could cause
breakdown in the communication.

The connection from EMA serial port RS232 to PC RS232 serial port is a PTP, Pin To Pin, connection.

SIGNAL EMA90 DB9 (PC)
X 1 PIN 2
RX 2 PIN 3

GND 3 PIN 5
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8.4.5) MODEM CONNECTION

MODEM APPLICATION F’> [!J

PHONE LINE

[i]
@ It's possible to manage the supervisioning of energy L>

consumption through remote structures as modem
% application in order to cover big distances.

}
RS232

|:| RS232  yopEm @ ONCI)OSEM P
Q Q nterface

=—<{> * oA N— - wDD@ RS232 / RS485 ﬂ\::

PRINTER EMA90
segnale RS232IRS485 modem DB25 modem DB9
TX (A)| Transmit Data 1 9 2 3
RX (B)| Receive Data 2 8 3 2
Ground Signal GrouND 3 3 7 5

To make the remote connection it needs to program the remote modem (connected to the EMA
network). To program this modem the user has to use any communication program like
HyperTerminal. The Hayes commands to program a standard modem are the following:

AT&D0&S0&CO&R1

ATS0=2

ATX3

AT&WOYO

The meaning of the commands is the following (AT is the command prefix):

e &DO0: ignore DTR.

¢ &S0: ignore DSR.

e &CO: ignore CD.

e &R1: ignore RTS.

e S0=2: set at two as the ring number after the which the modem automatically reply (the number can
be different by 2, but it must be different by 0).

o &WO: store the configuration in the register O of the modem’s not volatile memory.

¢ YO: set the configuration stored in the register 0 of the modem’s not volatile memory as the default
configuration at the starting or the reset of modem.

See the modem’s user manual.
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8.4.6) OPTION RS485 PORT (S485)
With this option the instrument will be equipped with 2 digital inputs, 2 digital outputs and 2 serial
ports.

O0O0O0
onorr[ ][]

Modem Personal Computer

Rs485

Do2-
Do2+

A

B

\
+5V
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8.5) OPTION PROFIBUS PORT (PF/S)
If this option board is installed, the instrument will be equipped with n°2 digital inputs, n°2 digital
outputs, n°1 serial port and a PROFIBUS port.

O 23 & sl O
5 &8 8 <« o|l6 65 &6|6& &

S
jgnn@nnaananno [
e e e e e e e e e e

g1
2 COM 1-RS485| DIGITALINPUTS | COM 1-RS232
Cat. 1N
g |
O PROFIBUS
READY DATA com2

VOLTAGE INPUTS

POWER SUPPLY

S1 S2 S1 S2 s1 _S2
11 12 13

|-
CURRENT INPUTS

O El'e

Profibus-DP is a multi-master systems. In the networks it's possible to have up to 126 devices on the
same bus. In profibus-DP networks, the interchange of data between peripheral modules and the
master is made automatically by the profibus controller, which ‘virtualise’ the data exchange memory
of the DP devices in the memory of the master.

When “Ready” and “Data” LED blink the profibus communication is active.

In the following picture the pin-out of the Profibus-DP port:
PROFIBUS PORT

9-pin D (female)
Connector

1 Not connected 6 Power Supply (+5V)
2 Not connected 7 Not connected

3 RxD/TxD-P (B) 8 RXD/TXD-N (A)

4 RTS 9 Not connected

5 Gnd

The profibus interface detects automatically the baud rate of the network; in the following table are
showed the baud rate available:
[ 9.6 Kbit's | 19.2 Khit/s | 45.45 Kbit/s | 93.75 Kbit/s | 187.5 Kbit/s | 500 Kbit/s [ 1.5 Mbit's | 3 Mbit/s |

It's possibile to request to the manufacturer application examples, GSD files and protocol manual
(IM157).
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8.6) OPTION ETHERNET PORT (ETH or ETH/S)

For Ethernet connection are available two type of option board: ETH and ETH/S.

ETH: with this option the instrument will be equipped with 2 digital inputs, 2 digital outputs, 1
ETHERNET port and 1 RS232 (COM1) and RS485 (COM3) serial port. In this case COM1 and COM3
are the same port with different functioning modality: the first is a RS232, the second a RS485.

ETH/S: with this option the instrument will be equipped with 2 digital inputs, 2 digital outputs, 1
ETHERNET port and 2 separate serial ports, the COM1 (RS232) and the COM3 (RS485) that allows
the data collection or electrical parameters from others instruments connected in a RS485 network.

O O
| |: e | |

DIGITAL OUTPUT 1

CcoM 2 Do2-

D02+
DIG.OUT2

oo oo

SERVICE
ETHERNET

cem

VOLTAGE INPUTS

S1 S2 S1 S2 S1 _S2
11 12 13

|-
CURRENT INPUT:

POWER SUPPLY

Q

In the following picture is showed the RJ45 connector.

Led Verde W

Led di stator [ o ¢ LT
Led Rosso Led Verde

The Ethernet port of EMA90 incorporates 4 LED (2 status LED and 2 Ethernet status LED).

The green LED of Ethernet status, Link/Data, is turned on when the Ethernet cable is plugged into the
device. The LED blinks whenever an Ethernet pack is received. The yellow LED of the Ethernet status,
100BaseT, is turned on when the device links with the hub at 100Mb. The LED is off when the link is
established at 10Mb.

The status LED indicates the communication in transmission TX (green LED) and the communication
in receiving RX (red LED).

Led Giallo | e i stato
Ethernet

The SERVICE button has the function to restore the default parameters following this steps:
Turn off the instrument.

Turn on the instrument.

Wait for end of blinking green LED.

Press and hold the button for at least 10 seconds.

Turn off the instrument.

Turn on the instrument.
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9) USE
9.1) FUNCTION KEYS
'.I'h lLJJIS ¢ %nggvsll\zl\(f Il kip th h th I d

e “UP” and “ " keys allows to skip through the real time pages and to A v

select the programming level or to modify values during the input in the setup
menu.

P. up P. DOWN

. LEFT & RIGHT KEYS

The “LEFT” and “RIGHT” keys allow to visualize the real time sub pages and to
move the cursor in the field of input data in the setup menu. To skip from real 4 >
time pages and to go in the menu setup it's necessary to press simultaneously

both these keys. To come back at real time pages to repeat the same
operation. Other functions allow to see average values, minimum and
maximum, storage and harmonic components. When it's possible to accede at these function two little
arrows appear on the display’s bottom bar.

SELECT SELECT

. “ENTER” KEY

“ENTER” key, if pressed for at least 3 seconds on any of the real time pages
(instantaneous value pages) sets the current visualized page as “MAIN PAGE”". «
In the SETUP menu the “ENTER” key allows to enter in the setting menu or submenu in
order to program and/or set values and confirm the operation/s. ENTER

. SYSTEM RESET

To reset the unit directly from the keyboard without entering in
the Setup menu (where from there it is also possible to reset A

the unit through Reset Global on chapter 11.12), operator may 4 > v
press simultaneously the 4 arrow keys, after 2 seconds the
complete unit will be re-set.

SELECT SELECT P.up P.DOwWN

10) REAL TIME VALUES

The real time pages show all the possible performed measurement of the instrument during the
evolution. All visualized pages may be set as main page by the operator, this means that the preferred
page may be set as the one to be visualized. To set the main page the operator shall press the
"ENTER" key for at least 2 seconds, the symbol of the main page is shown with a "#" on the top right
side of the display. The visualization of real time measure includes a sequence of principal pages, that
it's possible to see pressing “UP and “DOWN” keys, and secondary pages that it's possible to see
pressing “LEFT” and “RIGHT” keys when these symbols ( «€ and ») compare.
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10.2) MEASURES VISUALIZATION

Variable reading of three - phase system

e (V- kV) RMS three - phase system voltage [> V.1

e (A - kA) RMS three - phase system current [2]

o (W - kW - MW - GW) three - phase system active power [ W]
o (PF) three - phase system power factor [XPF]

e (F) frequency L1 [F4]

Variable reading of phase L1

¢ (V - kV) RMS voltage L1 phase [Vi]

e (A-kA) RMS current L1 [l4]

o (W - kW - MW - GW) active power L1[W,]
o (PF) power factor L1 [PF4]

Variable reading of phase L2

e (V- kV) RMS voltage L2 phase [V;]

e (A - kA) RMS current L2 [l;]

o (W -KW - MW - GW) active power L2 [W,]
o (PF) power factor L2 [PF;]

Variable reading of phase L3

e (V- kV) RMS voltage L3 phase [V3]

e (A - kA) RMS current L3 [l3]

o (W -KW - MW - GW) active power L3 [W3]
o (PF) power factor L3 [PF3]

Voltage and current wave forms L1 line

In the “L1 Phase V-C” page are showed the voltage and current wave forms
with their peak values and crest factors. The wave form of the current has
the lower amplitude.
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Voltage and current wave forms L2 line

In the “L2 Phase V-C” page are showed the voltage and current wave forms
with their peak values and crest factors. The wave form of the current has
the lower amplitude.

Voltage and current wave forms L3 line

In the “L3 Phase V-C” page are showed the voltage and current wave forms
with their peak values and crest factors. The wave form of the current has
the lower amplitude.

Variable reading of phase voltage

e (V- kV) rms voltage between L1 and L2 [V.;]

e (V- kV) rms voltage between L2 and L3 [V.3]

e (V - kV) rms voltage between L3 and L1 [V3.4]

e percentage of unbalance phase voltage [V np)

Note: the unbalance voltage appears only if it's defined in setup.

Variable reading of line voltage

o (V - kV) rms voltage L1 [V4]

e (V-kV) rms voltage L2 [V;]

e (V-kV) rms voltage L3 [V3]

o (V- kV) average line voltage [Vayg]

e percentage of unbalance line voltage [Vuny]

Note: the unbalance voltage appears only if it's defined in setup.

Variable reading of line current

e (A-KkA) rmscurrent L1 [I4]

o (A - kA) rms current L2 [I,]

e (A-KkA) rms current L3 [Ig]

¢ (A - kA) rms neutral current N (showed only with connection 4 wires) [In]
Note: At the bottom of the page it's showed the maximum of phases and
neutral currents (relative or absolute depending of the enabling of MINMAX
in the STORAGE menu).

Note: In the right side of the page the currents are graphical showed as a
percentage of full scale (5A or 1A). (1 = 100%, 1.2 = 120%).
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Variable reading average line, three-phase system and neutral current

e (A - kA) rms average three - phase system current [Z 4]

e (A -kA) rms average current L1 [l14]

o (A - kA) rms average current L2 [l2a/]

e (A - kA) rms average current L3 [Iza]

¢ (A - kA) rms average current N [lnay]

Note: The average current is calculated in the average time set in the setup.
The average neutral current will be showed only if the insertion type is 4
wires.

Variable reading maximum average line, three-phase system and
neutral current

¢ (A - kA) rms maximum average three - phase system current [ la]

e (A - kA) rms maximum average current L1 [l1a,]

¢ (A - kA) rms maximum average current L2 [l,a]

e (A - kA) rms maximum average current L3 [lza]

e (A - kA) rms maximum average current N [l,ay]

Note: The maximum average current is calculated in the average time set in
the setup. The maximum average neutral current will be showed only if the
insertion type is 4 wires.

Variable reading THD of voltage

¢ (Thd) total harmonic distortion of voltage L1 phase [Thd;]

¢ (Thd) total harmonic distortion of voltage L2 phase [Thd,]

¢ (Thd) total harmonic distortion of voltage L3 phase [Thds]

Note: At the bottom of the page it's showed the absolute maximum values
of the three phases.

Variable reading THD of current

¢ (Thd) total harmonic distortion of current L1 phase [Thd;]

¢ (Thd) total harmonic distortion of current L2 phase [Thd,]

¢ (Thd) total harmonic distortion of current L3 phase [Thd]

Note: At the bottom of the page it's showed the absolute maximum values
of the three phases.

Variable reading K factor

e k factor L1 phase

e k factor L2 phase

o k factor L3 phase

Note: At the bottom of the page it's showed the absolute maximum values
of the three phases.
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Variable reading three-phase powers

o (W - kW - MW - GW) three - phase system active power [ZP]

o (VAr - kVAr - MVAr - GVAr) three - phase system reactive power [2Q)]
e (VA - kVA - MVA - GVA) three - phase system apparent power [ZS]

e (P.F.) three phase system power factor [EPF]

Variable reading phase active power

o (W - kW - MW - GW) three - phase system active power [ZP]
o (W -KkW - MW - GW) active power L1 [P4]

o (W - kW - MW - GW) active power L2 [P]

o (W -KkW - MW - GW) active power L3 [P3]

Variable reading phase reactive power

o (VAr - kVAr - MVAr - GVAr) three - phase system reactive power [2Q)]
o (VAr - kVAr - MVAr - GVAr) reactive power L1 [Q4]

o (VAr - kVAr - MVAr - GVAr) reactive power L2 [Q;]

o (VAr - kVAr - MVAr - GVAr) reactive power L3 [Q3]

Variable reading phase apparent power

e (VA - kVA - MVA - GVA) three - phase system apparent power [ZS]
e (VA - kVA - MVA - GVA) apparent power L1 [S4]

o (VA - kVA - MVA - GVA) apparent power L2 [S;]

e (VA - kVA - MVA - GVA) apparent power L3 [S3]
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Variable reading phase power factor

¢ (P.F.) three phase system power factor [EPF]
¢ (P.F.) power factor L1 [PF4]

e (P.F.) power factor L2 [PF;]

e (P.F.) power factor L3 [PF3]

Variable reading phase coso

e (coso) three phase system cose [Ecose]
e (cosg) cose L1 [cos]

o (cosg) cose L2 [cosg,]

o (cosg) cose L3 [coses]

Phasor
Fresnel diagram.

Phase angles in degree, voltage, current and PF for each line.

User page

L 3077 % cu

The user can define in the setup menu (General-User Page) the variables
to display in this page. . 223.6 w

Aug.

2 0.360 &2 s

L.

T
=
L]
= r]
—
I
o
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DE-ZZ Counters

Counter1 @ 000000000

Variable reading counters Counter® - 000000000
This page shows the 8 counters available. Counterd 000000000
Note: This page appear only if the digital inputs are set like COUNTERS. Counterd 000000000

Counterd @ 000000000
Countert @ 000000000
Counter? @ 000000000
Counterd 000000000

10-22 Tatal Energies 3

10-22 Toral Energies 2 #

Variable reading consumption of active and reactive D0177.5

energy of the single phases and three-phase system
(Normal) L+l: ["]["]l]ZEB q 00016. 2

e (kWh) positive active energy counter [KWh+] -1; l]l]["] ‘ Lol feraes |
¢ (kWh) negative active energy counter [KWh-] 109-22  Total Energies ]
¢ (kVArh) inductive reactive energy counter [KVArh+] Kl I ["]["]253 d L

o (kVArh) capacitive reactive energy counter [kVarh-] [+1: l]l]["]l]?] 2 ﬂ ["]["]l]l]23 ?

Note: If Energy Type is set like Heavy the measure
units are expressed in MWh and MVArh. L;r!]uuuuus3 8 [||]|]|]|]|]Eﬂ 1]

«:00000158.7 [II]I]I]I]I]I]E 4

Energies 2

-1:00000014.0 =

4Max.Demand  Energies 1

10-22 Auerage Powers #
Variable reading average powers
e (W - kW - MW - GW) average active power [P] vt J0J.BkW
o (VAr - kVAr - MVAr - GVAr) average reactive power [Q] aavar B9 . BBKVAr
o (VA - kVA - MVA - GVA) average apparent power [S] ERR 31 1 Ek\." A

o (W -kW - MW - GW) expected average active power [ExpW]
Note: The expected average active power is showed only if the “Load  Expl: 2232"!.4
Control” function is enabled.

Max.Demand
Max demand (max average power) of each band and total.

v 303.6ku

4. Powers Energies

-40-



EMAQ0 - USER MANUAL

Variable reading time-band energy counters (option)
Note: These pages are displayed only if the option TIMEBAND is activated with the ACCESS code in
the menu GENERAL (see par.11.3). M2 TE Thu P1-PZ ]
26 pages to display the active energy counters (positive 122 T8 Thu P3-F4
and negative) and reactive (capacitive and inductive)
divided in 4 programmable time bands (P1 - P2 - P3 - P4).
The 26 pages are: consumption present year and the
two previous, consumption present month and the two
previous, consumption of today and the two day
previous, and total counter of bands for each phase
and for the three-phase system.

In a voice of menu setup (paragraph 11.6) it's possible
to program times, days and months in which the

fdlJh+ EIEIIJIIIIIIIIIEIEI ]

F1 KlJh+ 000001250

energy count is added at the different bands. Eldh-  000000EZS b+  QOOOOOOOLD | |
External signals, connected to digital inputs, and with KYArh+ 000000413 Jh-  00000000.0 »
a right programming, can change the bands in the (A IO A
time. P2 Klht 000000000 ’ >
If the energy is Heavy the values are displayed in KuKnL:IL ggggggggg 3';’: ggggggggg

MWh and MVArh. KWArh- 000000000 o+ goooooooo

M TES Fa-F4  TE Pa-F+ b At

Variable reading MIN & MAX values

12 pages (selected by “left” and “right” keys) show minimum and maximum of the value of 12
parameters taken after last reset. Date and time of reading are displayed on these pages.

It's possible to see the values of these parameters: Hin.2F

o three - phase system voltage (V) Measure: 3Ph. Waltage
e L1 phase voltage (V1) o

* L2 phase voltage (V.2) Date: 017011998
e L3 phase voltage (Vi3) Time: 04: 16:26

¢ three - phase system current (X I) Mar: 1642 4

e L1 phase current (I.4) Diate: 01/01/1335
o L2 phase current (I2) iz (0TS

e L3 phase current (I 3)

three - phase system active power (X W)

e three - phase system apparent power (£ VA)

e three - phase system power factor (£ PF)

o three - phase system average active power (£ W)
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Variable reading Thd of voltage and current (harmonics orders option)

Note: These pages are displayed only if the option HARMONICS is activated with the ACCESS code

in the menu GENERAL (see par.11.3).

A page shows the total harmonic distortion of voltage and of current:

¢ (Thd) total harmonic distortion of voltage L1 phase [Thd,]

¢ (Thd) total harmonic distortion of voltage L2 phase [Thd;]

¢ (Thd) total harmonic distortion of voltage L3 phase [Thds]

¢ (Thd) total harmonic distortion of current L1 phase [Thd,]

¢ (Thd) total harmonic distortion of current L2 phase [Thd;]

¢ (Thd) total harmonic distortion of current L3 phase [Thds]

8 pages show the harmonic components (up to 31%) of voltage
and current of each line in numerical form.

Variable reading total harmonic distortion and harmonic components

of voltage and current (option).

6 pages of visualization of THD and harmonic components (up to 31% with
fundamental frequency 50-60Hz) of voltage and current of each line
expressed in numerical and graphic form. Once entering in the harmonic
analyzes page, it may be possible with the right + enter & left + enter keys
to page through the order of the harmonics up to the 31%. The pages show
the histograms, the order of the harmonic and value referred to the

fundamental.
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10.3) STATUS AND INFORMATION PAGES
The status and/or information pages include:

o the displaying of clock and internal calendar

o the condition of internal RAM memory

o the condition of digital I/O

e warnings

¢ general info of the instrument

Clock/Calendar

o time format: hours, minutes, second (hh:mm:ss)
o date format: day, month, year (dd/mm/yyyy)

o day of the week

Condition internal RAM memory
5 pages (selectable with “LEFT” and “RIGHT” keys) of information on
condition internal RAM memory.

The internal memory is divided in 5 sections:

storage values average powers [Avg. Powers]

storage values relative minimum and maximum [Min/Max]
storage values harmonic components [Harmonics]
storage values samples [Samples]

storage energies and generic counters [Counters]

Each section is displayed in own sub page.

The page shows the following information:

e Type of section of memory (for examples samples).

e Status, "ON" if memory enabled or "OFF" if memory disabled.

e Record(s), number of stored events in memory.

Memory (Kb)

e Available, static memory, expressed in Kb, which is available to
store data for this section.

e Used, dynamic memory, expressed in Kb, which is used by data
already stored (record stored).

o Free, dynamic memory, expressed in Kb, which is free to store data.

Used & Free memory are working together, blocks of memory are

transferred from Free memory to Used memory in order to store the values

on the RAM of the instrument. Initially the available memory will be totally free b

Time
Date
Y

Da

D 04:44:19
: 01f0141998
: Thursday

Storage

[Samples]

Status: OFF

Storage

[Min./Max.]

Status: OFF
Recard(=): 00000

Menmory [Kb]
Avrailable: 0.0
Used: 00
Fres: 0.0

Ag.Fow,
ut at own exhaustion it

will be totally used. These information are very important to avoid to delete stored data, to choose how

to storage the data on the basis of available memory.

Digital 110

Diaital 170

fignia. Outpar 01

Digital /O — Hour Counter LG

The Digital /O pages show the status of the digital BE::EEEE —
inputs and outputs, for each is indicated if the contact is Tiadneut 4 gg ;;
closed (ON) or opened (OFF). The symbol "---" indicates Diglneat5 DO %
that none output/input is present on the hardware (these Diglnput 6 [0 4
are inputs / outputs optional). Diglnput 7 OO 5:
On the page Hour Counter is showed the incremental Diglnput & 00 &:
time of activation outputs.

Off Dig.Output 02
Hour-Counter

00000k 00w 00=
Q0000R Q0w 00=
00000k 00m 00s
00000k 00m 00s
00000k O0m 00
00000k O0m 00

Dig.0uk
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Warnings B lJarnings

To see “warnings” are available 4 pages. L1

The first page shows the correct connection of the instrument: the current

transformer connection for current input and the phases sequence for voltage

input. If at least one of current transformer is inverted, the display shows L2 L2
“Warning CT”, otherwise “CT OK". If the phases sequence of voltage inputs is LJARKING!
inverted will appear “WARNING!", otherwise “Phases sequence OK”. “No Info, E; ; SE

Please Wait” message appears during the elaboration to establish the phases CT 30K
sequence. The information on phases appears only if the three phase system [T Eatrery b

voltage is higher of 10V, otherwise the display shows: “Low voltage, No Info”. If the voice of menu

Setup|General|Warnings is “Yes”, the warnings page of CTs inversion and phases sequence will be

display automatically alternatively at the default page each time that happens an inversion.
Z1-2Z

Eattery

The second page shows the situation of internal battery.

If the voltage level of internal battery is lower of 2.3V on display will appear
“Battery LOW”, otherwise “Battery OK". This page will be displayed
independently of the voice of menu Setup|General|Warnings when the Ok
voltage level is lower of 2.3V.

Warning. If there’s no battery or its voltage level is lower than 2.3V the
instrument will lose all storing data in RAM, minimums, maximums, energy
counter, and the setup).

Eiattery

Turn-On L 01/2005 04:07:23 000

; 01- 09/01/2005 22:69:23 0oq (0172005 DE:4E:58 000
On the third page (Turn-Off) appears date and hour of the  5_ {501 v5008 nEdesa oo 0142005 00:27:34 111

last of 10 events of voltage lack on one phase at least on 03~ 14/01/2005 00:2247 g /0142005 00:27:34 000
measure line or the instrument shut off. On the fourth 4= 14/01/2005 045545 000 e hene o
page (Turn-On) appears the events of the voltage come - 14/01r2005 o500.40 1171 (0142005 05:00:46 001
back at least of one phase or when the instrument turn  07- 14/01/2005 05:00:47 001 0142005 05:00:50 010

; 8- 14/01/2005 05:00:51 (0 0142005 D5:00:56 001
on. On both pages the three values of the right column 09— 1470142005 05-00°53 go{ M1/2005 50102 011

have the means indicated in the following table: 10~ 1470142005 05:01-04 011
Turn-0ff
V1| Vi2| Viz [Means Vi1 |Vizo| Viz Means
0| 0 | O [Turn off/Turn on instrument 1 | 0| 0 [Lack/ Come back voltage on L;
0] 0 [ 1 |Lack/Come back voltage on L3 1|0 1 [Lack/ Come back voltage on L; and L3
0] 1 [ 0 |Lack/ Come back voltage on L, 1 |1]| 0 [Lack/ Come back voltage on L; and L,
0] 1] 1 JLack/ Come back voltageonlL,andLs || 1 | 1| 1 |Lack/ Come back voltage on L;, L, and L3

The number 10 will be the last event. The oldest will be the number 1. The newest event will take the
tenth position that will be free thanks to the up shift of the all others events. The oldest will be deleted.

General info
The instrument has 2 Info page if the PF/S (Profibus port) or

ETH, ETH/S (Ethernet port) option boards are not installed: in Memary

the first appears the information on the model, version Time Band = ,E-ig;'{"‘g
ig.0ut, =

firmware, installed memory, the number of /O, the type of the Harmonics =
second serial port installed (“no” to indicate the absence) and
the communication protocols used; in the second g
. . . . ersian = ]
appears the indication of the enabling (yes) or e Memary = 128 kb
disabling (no) of the options as Timebands, Protoce Diglnp. = 2 b
Harmonics and Load Control. If one of the three Time Band Vet siol %‘ﬁ:gﬁ:: 2

) - ; ) : Reuisi =
optional pages is installed, the info pages will become Log'jré"o";'fj s Com 2 = Profibus
three: at the two pages described before the page E:EEEEE::‘E EESL'ID
with info on the option port installed will be added.

These information that identify the instrument and its g Options
configuration are useful for eventual upgrade.
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11) SETUP

11.1) SETUP ITEM

GENERAL LOAD CONTROL
KCT Enable (Enable-Disable)
KCT-Pri. (1+5000) Contract Power
KCT-Sec. (1:5) P1,..,P4 (0-9999999.99 kW)
KVT Fixed Power
KVT-Pri. (1+400000) P1,..,P4 (0-9999999.99 kW)
KVCT-Sec. (1+750) Safety Limit
Mode (4 wires -3 wires -Aron) P1,...,P4 (0-50%)
Measure Time(0+50 sec.) Intervention Limit
Warnings (Yes-No) P1,...,P4 (0+100%)
B.Light (0-360) Load Power
Display (Positive-Negative) Load 1,...,Load 6 (0+9999999.99 kW)
DefPage Time (10+900 sec.) Priority On
SYNC. L1ON,..,L6ON (0-9)
Mode(EXT-INT) Delay On
Freq. (5+500) L 1 ON,....L6 ON (0+3600 sec.)
CLOCK Priority Off
Set Clock L 1 OFF,...,.L6 OFF (0-9)
Day Light (Enable-Disable) Delay Off
PASSWORD L 1 OFF,...,.L6 OFF (0-3600 sec.)
Value (0000+9999) STORAGE
ACCESS (000000+999999) MIN MAX
User Page Enable (On-Off)
Measure 1 (list of parameter) Measures (list of parameters)
Rate-min. (1-9999)
Measure5 (list of parameter) AVG.POW.Enable (On-Off)
V Unbalance (Vi-Vin) HARM. Enable (On-Off)
SERIAL COMM COUNTER
Address (Modbus: 01+255; ASCII: 01+128) Enable (On-Off)
COM1 Energy-Gen. (list of parameters)
Protocol (ASCII; Modbus) Tot. TB1-2 (list of parameters)
Baud (1200+38400) Tot. TB3-4 (list of parameters)
Parity(none-even-odd) Rate (1',15',30",1h,12h, 1day,1week, 1month)
DataBit (7-8) TRIGGER
Type (RS232-RS485) Enable (On-Off)
COM2 Time-min. (1+9999)
Protocol (ASCII; Modbus) DIGITAL OUTPUT
Baud (1200-38400) out Index (1+6)
Parity (none-even-odd) Type (AlwaysOff-EnergyPulse-Min.Thresold-MaxThresold-Band-
DataBit (7-8) AlwaysOn)
Type (RS232-RS485) Measure Code (list of parameters)
AVERAGE Value
Sync Avg (Int.Rtc-Ext.DI-Int+Ext) Time (50+500)
Type (fixed-Mobile) Hysteresis (0+99)
Time Avg (1-2-3-5-6-10- -30-60) Inf Value
dt Mobile (10"-20"-30- 0-15'-20-30") Sup Value
ENERGY DIGITAL INPUT
Type (Normal-Heavy) Type (Not used, Clock Sync., Period, Counters, Ext.DI)
PRESET COUNT->INPUT
ENERGIES K1Dig.Inp. (0+8)
KWh+ (0-99999999.9) PR
KWh- (0-99999999.9) K8Dig.Inp. (0+8)
KVArh+ (0-99999999.9) COUNTER NAME
KVArh- (0-99999999.9) Cntl(User Def,KWh+KWh-,
COUNTER: KVarh+,KVarh- Water,Gas, RPM)

S
Counterl (0+99999999.9) R
......... Cnt8(User Def,KWh+,KWh-,

Counter8 (0+99999999.9) KVarh+ KVarh-,Water,Gas, RPM)
TIMEBANDS SET WEIGHTS
Update day (1+31) K1(0+1999.99)
Period Id (01+15)
BAND K8(0+1999.99)
Start ANALOG OUTPUT
Month Out Index (1+4)
Day Type (0-20mA; 4-20mA)
Stop Measure Code (list of parameters)
Month Min.
Day Max.
WeekDay RESET
Timel RESET MEASURES
StartHour All (Yes-No)
StartMin Energies (Yes-No)
Type (P1,P2,P3,P4,P5,P6,P7,P8) TimeBands (Yes-No)
......... Min/Max (Yes-No)
Timel2 Reset Setup (Yes-No)
StartHour Reset Storage (Yes-No)
StartMin Reset Counter (Yes-No)
Type (P1,P2,P3,P4,P5,P6,P7,P8) Reset Max.Demand (Yes-No)
HOLIDAYS Reset Hour-Cnt. (Yes-No)
Day Index (1+40) Reset Global (Yes-No)
Month (1-12) EXIT SETUP
Day (1+31)

Note: Remember always to confirm the entering, exiting or programming always with the “ENTER”
key, the last modification will be kept in the non volatile memory of the equipment until further reset of
the system.
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11.2) MAIN MENU SETUP SETUF
The main menu or SETUP page is configured in the following way:
e GENERAL, includes the settings of KCT (current ratio), KTV (voltage :gf}'é'%ﬁ%ﬂm

ratio), MODE (4 wires, 3 wires, Aron), MEASURE TIME (time constant of | gngrsy

measure filter), WARNINGS, B.LIGHT (Backlit on display timing), [+LOAD CONTROL
DISPLAY (positive or negative visualization), DEF. PAGE TIME (time of |jRIeFEEE o

wait before to come back to default page), SYNC. (frequency |+DIGITAL INFUT
synchronization), CLOCK (clock settings), PASSWORD (pin-code to [+AMALOG OUTFUT

avoid that someone not authorized could modify the setup), ACCESS S T
(code to enable option function like harmonics and/or time-bands and/or load control), USER PAGE
(to set the measures to display in user page) and V UNBALANCE.

SERIAL COMM, includes the settings of PROTOCOL (ASCIl or MODBUS), ADDRESS (logical
number, node or address), COML1 (serial port 1, integrated), COM2 (serial port 2, expansion board).
AVERAGE, includes the settings of SYNC. AVG (synchronism of calculation average), TYPE (fixed
or mobile), TIME AVG (integration time for the calculation of the average parameters) and DT
MOBILE (sliding time of window mobile).

ENERGY, includes the setting of TYPE (energy counters in kWh or in MWh), PRESET (allows to set
the initial value of total ENERGY counter and the generic COUNTERS) and TIMEBANDS (with all
parameters to manage the power consumption in different periods).

LOAD CONTROL, includes the settings of the load control function. This menu is manageable only
if this function is enabled with the enable code to set in ACCESS in the GENERAL menu. This
function allows the visualization of the expected power value (ExpW).

STORAGE, includes the settings of MINMAX (minimum and maximum values storing), AVG.POW.
(the average consumption of active and reactive powers storing), HARM. (harmonic storing up to the
31* order for both current and voltage for each line), COUNTER (energies and generic counters),
TRIGGER (start of storing from pulse on digital input).

DIGITAL OUTPUT, sets the OUT INDEX number of digital output, TYPE (type of alarm; always on,
max. threshold, min. threshold, external band, energy pulse, always off), MEASURE CODE (the
parameter to associate with the digital output), VALUE (the value to set as threshold or, pulse),
TIME (delay time by enabling the digital output or duration of impulse), HYSTERESIS, INFVALUE
and SUPVALUE (lower value and higher value for alarm of external band).

DIGITAL INPUT, sets the type of acquisition: Not used, Clock Synchronization, Periods, Counters
(INPUT, NAME, WEIGHT) or External Synchronization.

ANALOG OUTPUT, set the analog output number, OUT INDEX, TYPE (disable, 0-20mA and 4-
20mA), MEASURE CODE (the parameter to associate at analog output), MIN and MAX (lower value
and higher value of the variable to associate at current output).

RESET, allows to make a RESET MEASURES, RESET SETUP, RESET STORAGE, RESET
COUNTER, RESET MAX DEMAND, RESET HOUR-CNT and RESET GLOBAL.

EXIT SETUP, allows the operator to exit from the main menu or setup page in order to reach the
instantaneous value page. Before exiting the page the instrument will question the operator if he
might to save the STORAGE Setup in case one or more parameters have been modified.

All the above mentioned voices will be described on the following chapters.
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11.3) GENERAL

The general menu is subdivided in the following sub menu:

o KCT, allows to set the current transforming ratio setting the primary and
secondary values of the CT, if it's used, in order to show the measured
values in primary terms. Primary Range: 1+5000A; Secondary Range: 1
or 5A (for EMA90-1A is fixed to 1). l.e. Set KCT-Pri.=200 and KCT-
Sec.=1if a CT used is an 200/1 A.

KVT, allows to set the voltage transforming ratio setting the primary and
secondary values of the VT, if it's used, in order to show the measured
values in primary terms. Primary Range: 1+400000V; Secondary Range:
1+750V. l.e. Set KVT-Pri.=20000 and KVT-Sec.=100 if a VT used is an
20000/100V.

Mode, concerns the operation or measuring mode, it is possible to select
4 wires, 3 wires and Aron, following the connection mode as described on
chapter 6.4).

Measure Time, is the filter time in the visualization measure. The range is
0+50. The O value indicates none average on the measures, others
values indicates the average time (in seconds). If this value is very big
and the average powers storing is active, the values stored could be
wrong. It's better to set a value less than 5 seconds.

SETUP
-GEMERAL

+KCT

+MT

Mode [4 Lirel

Measure Time [00]
Larninas Mo 1

E.Liaht [0E0]

Dizplay [Pozitivel

DefPaqe Time [0:30]
+EYHC. ¥

SETUP
-GEMERAL

-KCT
ECT-Pri. [0005]
ECT-Sec. [5]
—KMT
EMT-Pri. 0000011
EMT-Sec. [001]
Mode [4 Llirel
Measure Time [00]
lelarnings [Mo 1 T

Warnings, enables [Yes] or disables [No] the visualization every 15 second of the warnings page

alternatively at default page if current transformer connection is wrong or there is an inversion of the
phase sequence. The condition of battery low, it will appear independently of the set of this voice.

B.Light, is the time (from 0 to 360 seconds) in which the display remains on, after the keyboard's

inactivity. To hold the display always on, it has to be set the value as 0. The brightness of display

declines about 10% every 1000 hour of work.
Display,

it's possible to choose between positive visualization (dark characters on clear

background) and negative visualization (clear characters on dark background).

Synchronization, to set the fundamental frequency.

Mode: internal or external (V,1).

Freq.: programmable frequency value (range 5+500Hz).

Set Clock, sets the internal clock of the instrument with relative date. The
format of the date is: dd:mm:yy and of the time is: hh:mm:ss

Day Light allow to set the yearly summer time change. It's possible to
enable the time shift of the summer time and the return at the solar time
at the fixed data. The instrument manages the summer time from the
1997 to the 2030.

Password, it's possible to set a numeric password to modify the SETUP.

Def. Page Time, is the time of wait before to come back to default page. Range 10+900 seconds.

SETUP

=5YHC. 4
Mode [IMT1
Fred.- HZ [050.00]
-CLOCK
Set Clock L]
Dauliaht [Disablel
-FASSLIORD
Walue [0000]
Hccess 1026681

+lzer Page

The default password is 0000: the setup can be always opened and it's always possible to change
any parameter. If the password is different by 0000 (from 0001 to 9999), at the entrance of setup,
the password will be request. if the password is ignored, it will be possible to see every parameter
but it will be impossible to modify it. Only with the correct password it's possible to change every
parameter. To set the new password as 0000, the instrument come back at default status. Call the

constructor to have an emergency password if you lose the password.
Access, allows to input a code of 6 digits to enable the calculation and
the visualization of the harmonics and/or the time-bands and/or the load
control function. The code is showed on the test report associated to the
instrument and it can be requested to the manufacturer that needs to
know the serial number and the option/s to enable. In basic version of the
instrument no option is enabled, in a H type the Harmonics and
Timebands are enabled.

e User Page, select 5 parameters to visualize in the relative page.

¢ V Unbalance calculates the voltage unbalance between the line or phase.
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11.4) SERIAL COMM SETUF
The SERIAL COMM menu allows the programming of the communication |E=EEENERR
parameters of the COM1 and the option COM2. +n|:d|:|drfﬁﬁ 10011
-Conz
e Address, is the address, node or logic number from 01 to 255 in Modbus Protocal IASCH 1
or from 01 to 128 in ASCII or from 1 to 126 in Profibus (with Profibus Eaud Loonn
option board inserted). This number identifies the node in a network and DataEit IS bit]
consequently the instrument or the peripheral of a serial multidrop Tupe [R5425]
network. RUEHRIEE T

This parameter is set freely. This parameter is set automatically using NRG software with ASCII

protocol while with MODBUS protocol it must be set.

COM1/COM2, are configured by the following submenus:

- Protocol, can be chosen between ASCII and MODBUS. The COM2 can be fixed on PROFIBUS-
DP or MODBUS TCP fif it's installed the PF/S or ETH option.

- Baud, transmission speed, programmable from 1200 to 38400 bps.

- Parity, parity sequence, programmable NONE-EVEN and ODD.

- DataBit, number of data bits, programmable 7 or 8 bit.

- Type, (voice that appears only for COM2 menu), is the type of serial port. It can be “RS485” or not
installed “none”. In COM1 menu this voice doesn’t appear because it's managed as RS232 and
RS485 by hardware.

Note: If the PF/S or ETH option is used the COM2 menu remain closed. The protocol on COM2 will

be PROFIBUS-DP or MODBUS TCP and the baud rate will be detect from the communication bus

and it's set automatically (see protocol manual).

11.5) AVERAGE SETUF
The AVERAGE menu allows the settings of parameters in the calculation of  |+sgriaL corm i
average values. ]

Sunc Awa [nt.Rc]
. i Tupe [ Fixed]
e Sync Avg, defines the type of the synchronism for the start and the stop Time Ava [157]

of the average calculation. Three mode of use are available: +E°:5E”RCI'3EE]E Ay

- Int.Rtc.: use the internal clock as time based line. The average |+LoAD coNTROL
calculation start when the clock changes the minute. +STORAGE

- Ext.DI: use the digital input 2 (Di2) to synchronize the start and the stop HEIENEL COFDT T
of the average calculation. The digital input will be set as ExtDI automatically.

- Int+Ext: mixed mode. The digital input will be set as ExtDI automatically.

No congruent operation of digital input type and Sync. Avg will involve the

visualization of the warning message on the display (see for example in

this figure).

4 ) . ATTENTION
e Type, defines the type of the window used to the average calculation: digital inputs
fixed (the updating depends of the Average time) or mobile (the updating are already
depends of dt Mobile). g
e Time Avg, integration time for the calculation of the average parameters.
e dt Mobile, defines the updating time in window mobile of the average
parameters. I
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11.6) ENERGY Fzule
In the ENERGY menu it's possible to modify the unit of measurement of

energies, to set at the initial value the generic and energy counters, to _L‘g‘;séu.fr"“""
manage on the time-bands. +EMERGIES
+COUNTERS
. -TIMEEANDS
e Type, allows to choose the unit of measurement for the energy counter Update day [01]
kWh (Normal) or MWh (Heavy). Feriod Id [01]
e PRESET, allows to set at initial value the energy counters and generic :Eg[ﬁn‘rs r
counters.
- ENERGIES, it's possible to set energy total counters at initial value. SETUF
These values are expressed in kWh and kVArh; the visualization on
: ! : -ENERGIES -
total energies page will be congruent with the type of energy (Normal or Kb+ L1
Heavy). The time bands counters don’t consider the preset values. Only Klah-[..]
total energy counters consider these values. Eﬁgmf L.
This function is useful for example to compare the consumption with an -COUNTE
energy counter already in use. Counter1 [.]
- COUNTERS, it's possible to set the 8 generic counters at initial value. Egﬂﬂ::ﬁ% H
e TIMEBANDS (OPTION), it' possible subdivide the energy consumption in Counters [..] r
12 time bands. In this way it's possible to value the energy costs where
the energy suppliers apply the time band tariff or it's necessary to divide SETUP
the consumption in different period. To program the time bands function -TIMEERANDS
to accede at the TIMEBANDS menu with the following sub menu: g:rdli‘;ﬁ*"ﬁé]””
- Update day, sets the day in which change the month in the time bands —EAND
(range 0+31). If the value is O, from the last day of each month the ~Start
energy is increased in the counter of the next month. If the value is E:ﬂ“{' []]
between 1 and 15, from the day fixed the energy is increased in the ~Stop
counter of the actual month, before of this value the energy is increased Fenth L..] .
in the previous month. If the value is between 16 and 31, from the day HED o

fixed the energy is increased in the counter of the next month, before of this value the energy is
increased in the actual month. If the actual month has fewer days than the value fixed, the energy
will be increased into the next month counter from the last day of the month.

- Period Id, period number. 15 periods to set different time bands. For each period it's possible to

program:
SETUP
- BAND, to program the selected period. —TIHEEONOS i
- Start / Stop, to program the start and the stop of the selected period. Honth
Month, is a number from 1 to 12 that defines the months (1 January,
2 February, ecc.) of the year corresponding at the start (or the end) of 52 |
the selected period.
i
Month [...]
Day [.1 T
SETUP
Day, is a number from 1 to 31 that defines the day of the month _TIMEECNOE "
corresponding at the start (or the end) of the selected period. Day
The programming is the same of the month programming. Ed
=Stop
Month [..]
Day [.] T
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WeekDay, defines the days of the week in the selected period in which
the tariff programming is active.

Use the “LEFT” and “RIGHT” keys to select the day of the week and the
“UP” and “DOWN" keys to enable or disable the day.

Time (1 - 12), defines the time of the day in which the energy counters
are subdivided in the 4 time bands P1, P2, P3, P4, to set the time
bands are available 8 different times.

Inside the Time it's possible to set the hour (StartHour) and the
minutes (StartMin.) in which the time band starts. Select Type, insert
the band P1, P2, P3 or P4 to link at the consumptions.

The set band will finish when another band will start or at the end of the
day. For example if the energy consumption from 8.00 to 12.00 are in
the band P2 and from 12.00 to 18.00 in the band P3 it's necessary to
set 8.00 like start time (StartHour and StartMin) in TIME 1 with band P2

SETURP

LaJeekDay
F=f TTT =

<Monday

T

+TIME 4
+TIME &
+TIME & v

SETUP

+TIME 1 b
+TIME 2
StartHour [..]
StartMin [..]
Tupe [.]
+TIME 4
+TIME &
+TIME &

+TIME 7 ¥

(Type), 12.00 like start time (StartHour and StartMin) in TIME 2 with band P3 (Type) and 18.00 like
start time (StartHour and StartMin) in TIME 3 with band P1 (Type); in this way the P1 band will

maintain until 8.00 of the day after without other programming.
P1 band is the most economic and the P4 band is the most expensive.

e HOLIDAYS

It's possible to program the days in the year in which the time bands
programmed are not used and the energy consumption end up in the
economic band (P1). This function can be useful in holiday or in days in
which the energy suppliers apply different tariff of others days.

It's possible to program:
e Day Index, allows to set 52 different days like holidays. After the index,
define the day of the year.

SETUP

-TIMEBANDS 4
Update day [01]
Period 1d [01]
+EAKDO
~HOLIDAY'S

Dlay Indes [01]

HMonth [..1

Day [.]
+LOAD COMTROL
+5TORAGE

e Month, is the month of the day in programming. One number from 1 to 12 defines the month (1

January, 2 February, etc.)
¢ Day, is the day of the month corresponding at the holyday: from 1 to 31.

Example:

New year’s day 1 January
Day index = 1
Month = 01 (January)
Day = 01

Christmas 25 December:
Day index = 2
Month = 12 (December)
Day = 25

The consumption of this special feature, if used, will be saved, always, into the tariff P1.
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11.7) LOAD CONTROL (OPTION)

Note: These pages are displayed only if the option LOAD CONTROL is
activated with the ACCESS code in the menu GENERAL (see par
par.11.3).

The load control function allows to switch off the load when the expected
average power exceeds the set value (Contract Power).

The setting in the menu AVERAGE —Type (see par. 11.5) allow to choose if
the expected average power is calculated at fixed or floating window.

SETURP

-LOAD COMTROL
Enable [Dizable]
+Contrack Power
+Fixed Power
+5afety Limit
+nteruention Limit
+Lioad Power
+Prioritu0n
+Prioritulff
+0elayOn T

Enable / Disable, for default is disabled (Disable), if enabled (Enable) the load control will be
activated, the standard and optional digital outputs will be used for this function and they lose each

other programming (i.e. pulse, threshold, etc.).

e Contract Power, indicates the threshold powers (contractual) expressed
in kW for each time band.

e Fixed Power, indicates the minimum fixed powers expressed in kW for
each time band that cannot be disconnected.

o Safety Limit, is a percentage reduction of the Contract Power. The loads
disconnection starts when an expected average power, for each time
band, exceeds this value.

Range: 0% (Contract Power) + 50%.

Intervention Limit, is a percentage of the Safety Limit. An average
power below this value does not determine the load disconnection in case
of exceeding the expected average power of the Safety Limit value.
Range 0% + 100% (Safety Limit).
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SETURP

-Cantract P r
F1 [0000000.001
P2 [0000000.001
P3 [0000000.001
F4 [0000000.001
+Fixed Power

+5afety Limit
+Hrterwention Limit T
SETUP
-LOAD CONTROL 4

Enable [Disable]
+Conkract Power

—Fixed Power
F1 [0000000.001
P2 [0000000.001
P3 [0000000.001
F4 [0000000.001

+5afety Limit
+nterwention Limit T
SETURP
-LOAD CONTROL 4

Enable [Dizablel
+Contrack Power
+Fizced Power
aty Limit
001

F2 001

F3 001

F4 001
+Hrterwention Limit T

SETUP

-LOAD CONTROL 4
Enable [Disable]
+Conkract Power
+Fixed Power
+5afety Limit

P2 000l
P3 [000]
F4 0001 ¥
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o Load Power, indicates the rated powers expressed in kW of the all loads.
The Load 1 corresponds to digital output 1 (Dol) and so on...

Priority On, indicates the connection priority of each load. The load with
8 priority will be the first to be connected, while the load with 1 priority will
be the last. The 0 priority indicates load always disconnected while the 9
priority means that the load is always connected. The default value is 0.

Priority Off, indicates the disconnection of each load. The load with 1
priority will be the first to be disconnected, while the load with 8 priority
will be the last. The 9 priority indicates load always connected while the O
priority means that the load is always disconnected. The default value is
9.

e Delay On, indicates the minimum time, expressed in seconds, for which
the load must be connected (ON) before being disconnected. Range
0+3600 seconds.

Delay Off, indicates the minimum time, expressed in seconds, for which
the load must be disconnected (OFF) before being connected. Range
0+3600 seconds.
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SETURP

+rterwention Linit

s

—Load Powear
Load 1 [0000000.001
Load 2 [0000000.001
Load 3 [O000000.00]
Load 4 [Q000000.001
Load & [0000000.001
Load & [O000000.001

+Priarituln

+PriorituCff

SETUP

+nterwention Limit
+Load Power

L2 ON [0]
L3 0N [0]
L4 ON [0]
LS ON [0]
LE ON [0]
+Prioritudrf

SETUP

+Load Power
+Priaritulin
arituff

[41
L2 OFF [9]
L3 OFF [9]
L4 OFF [9]
L5 OFF [9]
LE OFF [49]

+0elauln

SETURP

+Priaritu0n
+P'riorituCr
~Delaudn
L1 ON (00001
L2 0N (00001
L3 O (00001
L4 ON (00001
L5 0N (00001
LE OH [0000]
+0elay0ff

SETURP

+Priaritulff
+[lelauln

=Dl au0ff

L1 OFF (00001

Lz OFF [0000]

L3 OFF [0000]

L4 OFF [0000]

L5 OFF [0000]

L& OFF [0000]
+5TORAGE
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11.8) STORAGE

The STORAGE menu allows the programming of the data to store. 4
archives of storing exist:

- relative minimums and maximums

- average powers

- harmonic components

- counters

- samples (only with NRG software or serial command)

The storage is organized as FIFO (first in first out) type memory. When the
memory is full older data will be overwritten by new data.

¢ MINMAX
The acquisition time is expressed in minutes, up to 12 MIN & MAX values
are stored.
Enable, to enable (On) or to disable (Off) the MIN & MAX values
acquisition.

Measures, parameters to store.

Select the variable to store in the minimums and maximums with the
“LEFT” and RIGHT” keys, enable or disable this variable with “UP” and
“DOWN” keys.

Rate — min., acquisition time.

This is the acquisition time of minimum and maximum values: range 1 +
9999 minutes. For example to store the minimum and the maximum value
of programmed parameters each 15 minutes it's necessary to set 15.

If the storing of minimum and maximum values is enabled the values shows in
the relative page are updated at the same acquisition time set for the storing in
memory. Minimum and maximum values are not absolute any more.

o AVG.POW. (Average Power)

+AVERAGE
+EMERGY

-STORHGE

+HINMAK
AVE.POL,
HARF. Enable [0fF]
+COUNTER
+TRIGGER
+OIGITAL QUTPUT

+L0AD COMNTROL

SETURP

. Enable [OFf]

-STORHGE

HARF. En

+TRIGGER
+OIGITAL O

SETURP

Enable [OFf]

Measures [.]

Fate - min. 00151
AME.FOL). Enable [OFf]

able [OFF]

+COUNTER

UTPUT

-STORARE

SETUP

+TRIGGER
+OIGITAL O

Measures

<L2 Current:

+COUNTER

UTPUT

-STORAGFE

SETUP

+OIGITAL O

Rate - min.

+COUNTER
+TRIGGER

UTPUT

T

Storing of average active and reactive power. It's possible to enable or disable the storing. The

sampling time is set at 15 minutes but it's modifiable (Time Avg).
¢ HARM. (Harmonics)

Up to the 31* harmonics are stored for each line both of voltage and current channels.

Enable, the operator may enable or disable the storing of harmonic values.

The sampling time is fixed at 15 minutes and it's not modifiable.
e COUNTER

Enable, to enable (On) or to disable (Off) storage of counters (4 energies, 8 generic, 16 time bands).
ENERGY-Gen., allows the selection of generic and energy counters to store. Use the “right” and

“left” keys to select the counter and the “up” and “down” keys to enable or

disable.

Tot. TB1-2, Tot. TB3-4 allows the selection of the band counters to store.
To do the selection it's necessary to operate as in ENERGY-Gen.

Rate, sampling time.

The sampling time of the counters is selectable: 1, 15, 30 minutes; 1, 12

hour; 1 day, 1 week, 1 month.
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-STORAGE
HMIMFE

Tat.TEA

Rate [1

SETUP

AYG POl Enable [0fF]
HORM. Enable [OFF]

-COUNTER
Enable [Off]
Enerau-Gen. [...]

=2[.1

Tot.TEZ-4 [.]

min.]
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e TRIGGER
Enable, the operator may enable or disable the TRIGGER function.
If Enable is OFF the enabled archives store the measures with the
relative rate, all of time.
If Enable is ON, the enabled archives store the measures with the
relative rate only after the receiving of a pulse on digital input 2 (DI2). The
storing will be active for the set time in Time-min. If there is no enabled
archives the trigger function has no effect.

Time-min. defines when the storing time is active.

SETURP

-STORAGE a
+HINMAK
AVE POl Enable [OFf]
HARF. Enable [0fF]
+COLNTER
-TRIGGER

Enable [OFF]

Time = min. [00E0]
+0IGITAL OUTPUT
+OIGITAL INFUT ¥

With a logic level 1 (voltage present) on the digital input 2 (DI2) the timer relative to Time-min will be
reset and the storing enabled. Only when the signal go down, the counting starts. The range is

1+9999 minutes and the default value is 60 minutes.

No congruent set between TRIGGER storage enabled and Type of the
digital input will involve the visualization of the warning message on the
display (see for example in this figure). An affirmative answer will enable
the TRIGGER function and the setting of the digital input will be set to Not
Used.

If any of the above mentioned parameters relative to MINMAX, AVG.POW.
and HARM. has been enabled for storage, by exiting the setup menu a brief
message will appear, asking the operator to erase all the previous stored
data, in the memory, in order to enable a new recording campaign at empty
memory with no residual information’s.

The data downloaded on PC using NRG software or communication
protocol does not come deleted and for this reason it's possible to recover
them using the function of communication protocol.
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11.9) DIGITAL OUTPUT SETUF
The digital outputs can be programmed to function like alarm (overload,

load management for consumption optimization, etc.), or pulses emission Tt Indes [01]

for energy calculation or remote activation using software NRG. If an output ;WE L1

is set as alarm the hour counter associated will be activated. hasure Code [

Tinve L..]

« Out Index, expresses the number of output, from 1 to 6 (DO1 and DO2 | ekl
standard), to select or program, which are present on the hardware of the Suphalue [.]
instrument. +0IGITAL INFUT T

e Type, allows to select the type of functioning as:

- Always Off: digital output is always disabled.

- Energy Pulse: pulse emission proportional at energy registered and depending the programming
used (valid only for Energies). Maximum output frequency 16Hz.

- Min. Threshold: the output is enabled if the value of the selected variable is lower of the
programmed value.

- Max. Threshold: the output is enabled if the value of the selected variable is higher of the
programmed value.

- Band: the output is enabled if the value of the selected variable is lower of the programmed
minimum value or higher of the programmed maximum value.

- Always On: digital output is always enabled.

Measure Code, is the measure (see cap.12) to associate at the digital output. To program the digital

output as pulse emission it's necessary to select an energy variable.

e Value, intervention threshold value (i.e., for overcoming 340V program 340.0, or 150kW program
150000,0) or pulse weight (i.e., if the active positive energy pulses must be emitted every 1 kWh
program 1.00) programmable from 0,01 to 100 kWh/pulse.

e Time, is the threshold delay for intervention expressed in second (0-655 seconds) or duration time
of Pulse expressed in milliseconds (50-500 ms).

o Hysteresis, it's the percentage of alarm’s value under which the alarm come back in off condition:

it's programmable from 0 to 99% (example: max threshold of active power at 150kW with 10%

hysteresis means the alarm come back in off condition when the active power will be 150-

15=135kW). It's not available in Pulse mode.

InfValue and SupValue, low limit and high limit of alarm in band way.

Note: digital output management for P.F.-cos®.

In the P.F. and cos® the absolute minimum is considered the O capacitive and the absolute maximum
the 0 inductive.

To set an alarm when the cos® is less than e.g. 0.9 inductive (in the direction of O inductive) it's
necessary to set MAX threshold mode. Instead of this, to set an alarm when cos® is more than e.g.
0.9 inductive (in the direction of O capacitive) it's necessary to set MIN threshold mode. In BAND mode
there will be alarm when the cos® value will be extern to the set band (infvalue+supvalue): the infvalue
must be the value nearest at the O capacitive.

Example: IND
1 09 08 07 06 05 04 03 02 01 O

Min threshold
0 -01-02-03-04-05-06-07-08-09 -1
CAP IND
1 09 08 07 06 05 04 03 02 01 O
Max threshold
0 -01-02-03-04-05-06-0.7-08 -09 -1
CAP IND
1 09 08 07 06 05 04 03 02 01 O
Band

0 -01-02-03-04-05-06 -0.7 -08 -0.9 -1
CAP
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11.10) DIGITAL INPUT

In the DIGITAL INPUT menu it's possible to program the digital input
function for both standards and options. The 2 standards digital input can
be programmed how follow:

o Type, defines the type of operation:
- NOT USED: if none input is selected or enabled.

CLOCK SYNCRONIZATION: Synchronization of the internal clock.
When the impulse arrives on digital input, the internal clock’'s seconds
counter is cleared if it's between 00 and 29, while if it's between 30 and
59, it's cleared and the minutes counter go on the next minute.
Example:

17:31:23 (hh:mm:ss) will be 17:31:00
- PERIOD: to change the bands for the energy counter with time bands.

SETUP

+EMERGY b
+5TORAGE
+0IGITAL OUTFUT
Tupe [Counters 1
+COUNT.=2INFUT
+COUNTER NAME
+3ET WEIGHTS
+AMALOE OUTFUT
+RESET r

08:45:55 (hh:mm:ss) will be 08:46:00

The following table shows the time band selected depending of the status of digital inputs:

DIGITAL INPUT 2 DIGITAL INPUT 1 BAND SELECTED
OPEN OPEN P1
OPEN CLOSED P2
CLOSED OPEN P3
CLOSED CLOSED P4

CLOSED: there is a voltage from 12Vcc and 24Vcc.
OPEN: the voltage is OVcc.

The change of band happens when the instrument recognizes a change of status on one of digital
input at least.

At the moment of the digital inputs enabling like “Periods” and at the EMA’s turn on with the
enabling already set, the energy counters increment continue on the last band enabled
independently of the digital inputs status until the change of the minute of the internal clock or the
change of the status of one of digital input.

COUNTERS: the generic counters are enabled. When an input receives a pulse, the counter,
joined at this input, is increased by the value that depends of the weight set.

Ext.DI: the function depends of the Sync. Avg set in the menu AVERAGE (par. 11.5). If Sync. Avg
is Int.Rtc a signal (12+24Vcc) on the digital input 1 change the band (from P1 to P2 and vice
versa) while a signal (12+24Vcc) on the digital input 2 is used to synchronize the average and the
average powers storing (if enabled) with a de-bounce time of 30 seconds. The digital inputs are

set automatically to Ext.Dl if the Sync. Avg is set to Ext.DI or Int+Ext.

No congruent operation of digital input Type and Sync. Avg will involve ATTENTION
the visualization of the warning message on the display (see for example digital inputs
in this figure). An affirmative answer will confirm the new setting on the E::E,”::grg’ge_
digital input and the setting of Sync. Avg to Int.Rtc. Confirm 7

[ No 4|
No congruent set between the Type of digital inputs and the TRIGGER cﬁ;gﬂg&
storage will involve the visualization of the warning message on the are uzed for
display (see for example in this figure). An affirmative answer will confirm T”E‘g:;fﬁﬁ:f_,age'
the new setting on the digital input and the disabling of the trigger storage
function.

[_Ho 4|
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An item selected in the menu “TYPE” of the digital inputs will be accepted
only if the reset of the counters is confirmed.

Count. => Input, define the correspondence between the index of the
counter and the digital input. It's necessary to set the index of the digital
input to join at each counter used. The counter isn’'t able to count if the
index inserted is 0.

Note: It's possible to join the same input at more counters.

Counter Name, allows to define the name for each counters. Using the
“up” and “down” keys it's possible to choose the counter that will be
selected with the “Enter” key. In the same way it's possible to choose and
set the name of the counter. The first item allows to set a user definition,
the others are names already fixed.
- USER DEF. The name of the counter is defined by the user.
When this item is selected, a field appear to input the name of the
counter. To input the name it's necessary to use the “right” and “left”
keys to select the type to modify, while it's possible to use “up” and
“down” keys to change it.
Pressing the “up” key, the sequence of the type is the following:

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwx
y z“SPACE” 0123456 78 9; then the sequence begin from A again. Naturally, pressing the

“down” key the sliding happen on the contrary.
- kWh+

- RPM

Energies Countars,
TE Counters,
General Counters,
will be erazed.
Confirm ?

SETUP

Tupe [Counters
—COUMNT =:IMPUIT
K1 Dialne. [0
K2 Dialne. [0]
K3 Dialne. [0]
K4 Dialne. [0]
ES Dialne. [0]
KE Dialne. [0]
E7 Dialne. [0
K& Dig.np. [01

SETUP

+HCOUMT.=:INPLUT

—-COUMTER MAME
Cnt1: [KlJh+]
Cnk2: [KlJh-1
Cnt3: [KVArh+]
Cnrd: [KVArh-1
Cnith: [lalater]
Cnt: [Gas]
Cnt¥: [User Def]
Cntg: [User Def]

Note: With RPM the counter shows the pulses per second. The refresh time is 1 second.

Set Weights, allows to set, for each counter, the weight of the pulse. The
value set is the number of pulse for unit of increase of the counter (ex. to
see to increase the counter of one unit each 5 pulse, it's necessary to set
the value 5).
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SETUP

+COLMTER MAME

-SET WEIGHTS
K1 [0001.001
K2 [00071.00]
13 [0001.00]
K4 [0001.00]
K5 [00071.00]
K& [0001.00]
K7 [0001.00]
K2 [00071.00]
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11.11) ANALOG OUTPUT (OPTION)
Selecting the analog output voice, the following programming page
appears:

e Out Index, expresses the number of output to select or program, which
are present on the hardware of the instrument.

e Type, allows to select the value of current output, (disabled, 0-20mA, 4-
20mA).
Through the up & down keys, it may be possible to select the type of the
output current, by pressing the “ENTER” key the configuration is saved.

e Measure Code, is the measure (see cap.12) to associate at the analog
output.

e Min., full-scale value of the lower limit of the programmed value (Measure
Code).
Once the minimum full-scale has been programmed, the instrument
automatically will associate the minimum current value (0 or 4 mA) at this
value.

e Max., full-scale value of the upper limit of the programmed value
(Measure Code).
Once the maximum full-scale has been programmed, the instrument
automatically will associate the maximum current value (20 mA) at this
value.

SETUP

+COUMTER HAME b
+SET LJEIGHTS
-AMALDIS OUTPUT
Out Index [011
Tupe [..]
Measure Code [..]
Hin. [..]
Max. [.]
+RESET
EXIT SETUP

SETUP
+CO|INTEE HAMF

-

Tupe

Mae. L..1
+RESET
EXIT SETUF

SETUP
+CO|INTEE HAMF

-

Measure Code

Mae. L..1
+RESET
EXIT SETUF

SETUP

+COLKTERE HAMF &
Hin.

0004105

Max, [L.]
+RESET
EXRIT SETUP

SETUP

+CO1MTEE KAMF &
Maz

0 1430.0

T Tt

+EESET
EXIT SETUP

If the minimum end-scale value is lower of maximum end-scale value, the out of current will be directly
proportional at variable set, otherwise it will be inversely proportional. Minimum and maximum can be

negative value.
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11.12) RESET
The Reset page allows to cancel some operation or the complete operation
of the setup system, reset modes are classified in four groups.

RESET MEASURES, reset all values or selected group of measure. In

particular:

o All, reset all of measures (minimum and maximum, energy counter, time
bands).

e Energies, reset total energy counters.

o TimeBands, reset time bands.

e Min/Max, reset minimums and maximums.

Reset Setup, delete all definition in the setup and the instrument come

back to default setup.

Reset Storage, delete all data stored in the memory.

Reset Counter, delete all counters joined at digital inputs.

Reset Max.Demand, delete max demand values.

Reset Hour-Cnt., to delete all hour counters.

Reset Global, reset complete of the instrument (Setup, measures stored,

RAM).

11.13) EXIT SETUP

SETURP

+ANALOG CUTPUT 4
-RESET
+RESET MEASLIRES
Reset Setup [Mo ]
Feset Storaqe [Ho ]
Reszat Counter [Mo ]
Reset MaxDemand [Mo 1
Feset Hour-Cnt. [Mo ]
Reszat Global [Mo ]
EXIT SETUR

SETUP

-RESET 4
-RESET MEASLIRES
All (Mo 1
Enzraizs [Mo ]
TimeBands [Ho 1
MinfMax Mo 1
Reszet Setup [Mo ]
Eeset Storage [Mo 1
Reset Counter [Mo 1
Reset MaxDemand (Mol ¥

The last voice of the setup menu is “EXIT SETUP”, which allows the operator to leave the instrument

setup and go back to the “REAL TIME VISUALIZATION PAGES".

Operator may also exit the setup by pressing simultaneously the “RIGHT & LEFT” button one or more

time depending of the branch in which you are.

12) LIST OF MEASURES
To program the variables in setup for:
- digital outputs (alarm and pulse)

- analog outputs
it's necessary to use these codes:

3Ph.V Three-phase voltage

LINV L1 phase voltage

L2N V L2 phase voltage

L3NV L3 phase voltage

L12v Voltage between L1 and L2 phases
L23V Voltage between L2 and L3 phases
L31V Voltage between L3 and L1 phases
3Ph.I Three-phase current

L1l L1 phase current

L21 L2 phase current

L31 L3 phase current

THDI L1 THD current L1 phase

THDI L2 THD current L2 phase

THDI L3 THD current L3 phase
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3Ph.PF Three-phase power factor

L1 PF L1 phase power factor

L2 PF L2 phase power factor

L3 PF L3 phase power factor

3 Ph.Cos Three-phase Cos®

L1 Cos L1 phase Cos®

L2 Cos L2 phase Cos®

L3 Cos L3 phase Cos®

3Ph.VA Three-phase apparent power

L1 VA L1 phase apparent power

L2 VA L2 phase apparent power

L3 VA L3 phase apparent power

3Ph.W Three-phase active power

L1W L1 phase active power

L2w L2 phase active power

L3 W L3 phase active power

3Ph.VAr Three-phase reactive power

L1 VAr L1 phase reactive power

L2 VAr L2 phase reactive power

L3 VAr L3 phase reactive power

3Ph.Wh+ Three-phase positive active energy
3Ph.VArh+ Three-phase inductive reactive energy
3Ph.Wh- Three-phase negative active energy
3Ph.Varh- Three-phase capacitive reactive energy
THDV L1 THD voltage L1 phase

THDV L2 THD voltage L2 phase

THDV L3 THD voltage L3 phase

Avg.W Average three-phase active power
Avg.l Average three-phase current
Avg.Var Average three-phase reactive power
Temp. Temperature

L1Avg.l Average current L1 phase

L2Avg.l Average current L2 phase

L3Avg.l Average current L3 phase

Neutr.| Neutral current

Vunb Voltage unbalance

lunb Current unbalance

KFactl L1 phase K factor

KFact2 L2 phase K factor

KFact3 L3 phase K factor
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13)

PROBLEMS AND SOLUTIONS

If you have a problem setting up or using your instrument, you may be able to solve it yourself.
Before calling your retailer or nearest distributor you should try the suggested actions that are

appropriate to your problem.

Problem

Possible cause

Suggested

The instrument doesn’t turn on.

- The power supply is
disconnected or wrong.
- The internal fuse is interrupted.

- Verify the connection and the
presence of power supply.

- See the chap. cap. 6.1) to
verify and/or to change the
internal fuse.

The display is completely dark
or clear.

- Contrast badly adjusted

- Adjust contrast as described
on 9.1)

The instrument doesn't
communicate with the NRG
software (or other
communication software).

- Communication wires.

- Communication protocol.
- Wiring system and
communication parameters.

- Verify the correct wiring.

- Verify that the communication
protocol of the instrument
coincides with the one used in
the sw.

- Verify the wiring type (RS232
or RS485) and the settings of
the serial port of the instrument.

The instrument communicates
with the PC but the
communication is interrupted.

- Not shielded wires.
- Lack of terminations.

- Use shielded wires.
- Connect terminations as par.
8.4.2) and 8.4.3).

The instrument loses the CODE
or the PASSWORD.

- E’prom lost data.

- to try again to input another
time the data lost.

If the problem have not been solved, or for other information not

please contact with our Technical Assistance Department.
Before contacting, it is suggested to collect the maximum information regarding the installation, and

mainly the following data:

Purchase receipt.
Description of problem.

PoNPE

System configuration (hardware fitted, firmware release etc.).
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14) EMA SERIAL COMMUNICATION PROTOCOL
The Electrical Multifunction Analyzer EMA series are disposal with two communication standard

protocols:

. ASCII

. MODBUS-RTU
and optional

. PROFIBUS
. TCP/IP Ethernet

The standard communication protocol has been optimised for the connection of the analysers with the
NRG management software, allowing to use all the available functions (automatic search of the unit in
the network, automatic data downloading, etc.).

Even so the NRG software supports the MODBUS protocol.

About all the information of protocols communication to see specific user manual (EMA SERIAL
COMMUNICATION PROTOCOL).
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15) Notes

WARNING: Contrel Elettronica Srl declines all liability for any damage to people or property caused by
improper or incorrect use of its products.

Contrel Elettronica Srl reserves the right to change product specifications without prior notice.
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