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LIMITED WARRANTY

The manufacturer offers the customer a 24-month functional warranty on the instrument for faulty
workmanship or parts from date of dispatch from the distributor. In all cases, this warranty is valid for
36 months from the date of production. This warranty is on a return to factory basis.

The manufacturer does not accept liability for any damage caused by instrument malfunction. The
manufacturer accepts no responsibility for the suitability of the instrument to the application for which
it was purchased.

Failure to install, set up or operate the instrument according to the instructions herein will void the
warranty.

Only a duly authorized representative of the manufacturer may open your instrument. The unit should
only be opened in a fully anti-static environment. Failure to do so may damage the electronic
components and will void the warranty.

The greatest care has been taken to manufacture and calibrate your instrument. However, these
instructions do not cover all possible contingencies that may arise during installation, operation or
maintenance, and all details and variations of this equipment are not covered by these instructions.

For additional information regarding installation, operation or maintenance of this instrument, contact
the manufacturer or your local representative or distributor.

mevolt.net
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WARNING

Read the instructions in this manual before performing installation, and take note of the following
precautions:

— Ensure that all incoming AC power and other power sources are turned OFF before performing
any work on the instrument. Failure to do so may result in serious or even fatal injury and/or
equipment damage.

— Before connecting the instrument to the power source, check the labels on the back of the
instrument to ensure that your instrument is equipped with the appropriate power supply
voltage, input voltages and currents.

— Under no circumstances should the instrument be connected to a power source if it is
damaged.

— To prevent a potential fire or shock hazard, do not expose the instrument to rain or moisture.

— The secondary of an external current transformer must never be allowed to be open circuit
when the primary is energized. An open circuit can cause high voltages, possibly resulting in
equipment damage, fire and even serious or fatal injury. Ensure that the current transformer
wiring is secured using an external strain relief to reduce mechanical strain on the screw
terminals, if necessary.

— Only qualified personnel familiar with the instrument and its associated electrical equipment
must perform setup procedures.

— Do not open the instrument under any circumstances when it is connected to a power source.

— Do not use the instrument for primary protection functions where failure of the device can
cause fire, injury or death. The instrument can only be used for secondary protection if needed.

— Read this manual thoroughly before connecting the device to the current carrying circuits.
During operation of the device, hazardous voltages are present on input terminals. Failure to
observe precautions can result in serious or even fatal injury or damage to equipment.

mevolt.net
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1. EZMEVOLT DESCRIPTION

The main advantage of E2MeVOLT is capability of measuring voltage & current using ABB KEVA/KECA

medium voltage sensors.

The E2MeVOLT series is a group of state-of-art multi-microprocessor-based digital instruments that
incorporate the capabilities of a power quality analyzer, energy meter, fault and data recorder and
programmable controller, oriented for substation, industrial and commercial areas. These instruments
provide three-phase measurements of electrical quantities in power distribution systems, monitoring
external events, operating external equipment via relay contacts, fast and long-term on-board
recording of measured quantities, transient voltages, harmonic analysis and disturbance recording.

Energy pulse
LED indicator

. V 2 =
Graphical E'MeVOLT-80A [
37 mui-configuration meter

display \ T

\ = Button
Button e SELECT/ENTER
SCROLL ‘ .

Communications
modules

Free slot for
optional modules

Terminal
cover

Figure 1 E2MeVOLT device
Separation of the terminal cover

Serial
RS232/485
power
connector

Terminal block for
KEVA/ KECA sensor
connection

Figure 2 Connection side of the device
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1.1 Block diagram of terminal block wiring

1.1.1 Connection schema of devices for 3 voltage LPIT sensors and 3 current LPIT sensors

LFIT LFIT
current  voltage
Sensor sensor

EZMeVOLT

i —_— L3
12 ; 1
10

i uLs
| 9
| 8
2
L1 7
- 6
i uL2
i 5
, a
I
3
2
uL1
1

Figure 3 Connection with 3 voltage and 3 current LPIT sensors
1.1.2 Connection schema of devices for 3 combined LPIT sensors

CombinedLPIT
gef.current

E*MeVOLT
12 not
1 connected
L2 10
UL3 /13
9
8 not
7 connected
L1 6
uL2 /12
5
& not
3 connected
2 vy
ULl /i1
1

Figure 4 Connection with 3 combined LPIT sensors
1.1.3 Block diagram terminal block for connection sensors

connection of the separately LPIT sensor:

ULl &IL1

Figure 5 Block diagram terminal block for connection sensors
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Features

The E2MeVOLT combines in a single enclosure:

13

Precise Class B Active Energy and Power Demand Meter, Multiple Tariffs & Time-Of-Use (TOU,
16 Summary energy and demand registers for substation energy management, accumulation
of energy pulses from external watt-meters, block and sliding demands), transformer and line
losses, unique anti-tampering and self-test functions

State of the art Power Quality Recorder (onboard PQ analyzer according to EN50160;
programmable thresholds and hysteresis; ready-for-use reports; sags/swells, interruptions,
frequency variations; flicker, temporary overvoltages, transient overvoltages, voltage
unbalance, harmonic and interharmonics voltages)

Digital Fault Recorder (onboard fault detector - programmable fault thresholds and hysteresis,
zero-sequence currents and volts, current and volt unbalance; under-voltage, neutral current;
ready-for-use fault reports - fault currents magnitude and duration, coincident volts
magnitude, fault waveforms and RMS trace)

Event Recorder for logging internal diagnostics events, control events and I/O operations

Sixteen fast Data Recorders (from % cycle RMS to 2-hour RMS envelopes; up to 20 pre-fault
cycles; programmable data logs on a periodic basis and on any internal and external trigger)

Programmable Controller (32 control setpoints, OR/AND logic, extensive triggers,
programmable thresholds and delays, relay control, event-driven data recording)

High-Class 3-phase Power meter (true RMS of volts and amps, powers, power factors)
Demand Meter (amps, volts, harmonic demands)
Harmonic Analyzer (25 voltage harmonics)

16 programmable timers from % cycle to 24 hours for periodic recording and triggering
operations on a time basis

One slots for hot swap field installable option modules

Graphic LCD display

AC Measurement Inputs

Three AC low voltage inputs for measurement of voltage using ABB KEVA medium voltage
sensors (RJ45 connector)

Three AC low voltage inputs for measurement of current using ABB KECA current sensors for
medium voltage (RJ45 connector)

mevolt.net 9/35
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1.3.1 Connecting the sensors to the meter

Connection procedure:
1. atanangle slide in the sensor connector into the RJ45 socket
2. push the connector down so that the end of the connector flushes with the edge of the
terminal block
3. slide in the connector into the socket

Figure 6 Connecting sensors

Disconnection procedure:

1. unblocks connector lock (use a screwdriver to help)
2. pull the connector towards you
3. atanangle pull out

Figure 7 Disconnection sensors

10/ 35 mevolt.net
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Detail of connected inputs:

NARTRV; 3 % BOA

b

Figure 8 Detail of connected sensors
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2. MECHANICAL INSTALLATION

2.1 Enclosure:
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Figure 9 Dimensions enclosure
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Figure 10 Dimensions device
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tha (+) is on the top,
thon clone the cover
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Figure 12 Real installation of device E2MeVOLT Figure 13 Real installation on medium voltage switchgear
ABB
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3. CONTROL AND INDICATORS
3.1 Push Buttons

The E2MeVOLT provides two sealable push buttons that do not have labels. They allow you to scroll
through the multi-page display screens for local meter reading, to inspect or change meter setup
parameters, and to control display operations.

3.2 Graphical display indicators

The E2MeVOLT graphical display is used both for displaying billing and instrumentation data, and for
indication of the present tariff rate and important diagnostic information.

3.3  Energy Pulse LED Indicators

The E2MeVOLT is provided with two red LED indicators labeled as “kWh” and “kvarh” that flash when
a load is applied to the meter. The LED pulse rate in NORMAL mode is indicated on the meter
nameplate. The standard LED pulse rates are listed in the following table. All indicated rates are in
secondary units.

Type device LED indication of active energy LED indication of reactive energy

E2MeVOLT 80 2830,6 imp/MWh 2830,6 imp/Mvarh
E2MeVOLT 800 283061,6 imp/GWh 283061,6 imp/ Gvarh
E2MeVOLT 1600 141531 imp/ GWh 141531 imp/ Gvarh

3.4 TEST mode
The E2MeVOLT can run in NORMAL or in TEST mode.

TEST mode is intended for testing the device energy measurement accuracy without affecting the
billing energy and demand data. All instrumentation data is still available in TEST mode.

The front pulse LED indicators flash at a programmable rate in TEST mode, and the billing data display
shows separate test kWh and kvarh energy readings with an extended 0.001 kWh resolution.

See Device Options and Mode Control in the next chapter on how to put your meter in TEST mode and
to change the test LED pulse rate. See TEST Mode Data Display for more information on the TEST mode
display.

NOTE: In TEST mode the following features are not operational:

e setpoints
TEET 0,10 Wh<Imp 11 * power quality recorder
39? . 254 kMh h e fault recorder
40.631 voarn 1 * relay outputs

¢ instrument transformer correction
e transformer/line loss compensation

3.5 Device Diagnostics

Device diagnostic messages may appear as a result of the EZMeVOLT built-in diagnostic tests performed
during start-up and device operation. A blinking diagnostics indicator is shown on the display whenever
there are diagnostic messages. See in next chapter.

3.6 Meter security

The E2MeVOLT provides 3-level password security for protecting meter setups and accumulated data
from unauthorized changes. Meter readings are not software protected. Access to setup and control

14 /35 mevolt.net
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items is granted depending on the security level of the password you entered. The passwords can be 1
to 8 digits long.

Enter Password
EOEEEEEE

The following table shows the meter security levels and user access rights.

Password Security Level Access Rights
Password 1 Low Reset of billing and engineering maximum
demands, and device diagnostics.
Meter clock update.
Display setup.
Password 2 Medium TEST mode.

Reset of meter and battery operation
time, counters, failure counters and pulse
counters.
Communications setup.

I/O operation setup and control.
Memory and recorders setup.
Billing/TOU system setup.

Password 3 | High (Administration level) Meter passwords setup.
Basic device setup.
Device energy and power options setup.
Reset of conventional log files.

3.7 Instrument Transformer Correction

Ratio and phase angle error correction can be applied to external CTs and PTs to achieve overall
metering installation

accuracy, or be used in any metering installation to optimize the accuracy of the metering data. The
user can program up to 8 test points for both ratio correction and phase angle error curves covering
the typical transformer operating range.

The E2MeVOLT is able to calculate the transformer errors dynamically based on the transformer
performance characteristics and the actual CT current and PT voltage signals appearing at the meter,
to interpolate to the actual

measured operating point and to apply the interpolated error corrections to the meter calculations.
See Instrument Transformer Correction Setup on how to program the ratio correction factors and phase
angle errors for external CTs and PTs and enable correction in the meter.

3.8 Communicating with EZMeVOLT

Communication with the EZMeVOLT is provided either via the embedded optical IR port, or via the
replaceable communication ports.

3.8.1 Infrared Port

The E2MeVOLT has an optical infrared port for local meter reading via a hand-held unit or a portable
PC. The IR port can be equipped with an IEC- or ANSI-compatible optical head on your selection. The
IR port is identified in the E2MeVOLT as port COM1. It is factory preset to 19200 bps, 8-bits/No-parity
data format, and is pre-programmed for the IEC 62056-21 protocol.

mevolt.net 15/ 35
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IR (com1)

DEVICE IHFO TR | &
comMi 1,192 TEC 620656-21

comM2 1, GPRE ke
COM3 1,192, Modoe. RTU 125

3.8.2 Communication module
The communication module has a serial port, an Ethernet port and a USB port.

Rs232/Rsass W% I S E
: L ]
A4 |
: | ]
;~? ™

"

o

&1

3.8.2.1 Serial communication

Serial port is easily configurable for either RS-232, or RS-485 serial communications. Serial port is
identified as port COM3. The COM3 port is provided with two green RX and TX LEDs that blink when
the port receives or transmits data.

The port is factory preset to 19200 bps, 8-bits/No-parity data format, and is pre-programmed for the
Modbus RTU protocol.

S —_— "‘:r_‘i
— 111

{ tﬂl‘l ;' | !

[ ; b

l |

i 2 4 0 PC RS-232 COM port

[ | p— =

§ =
Figure 14 Serial communication RS232/RS485
Pin number | Signal RS485 Signal RS232 DB9 pin number | signal

1 X- TXD 2 TXD
2 X+ RXD 3 RXD
3 GND GND 5 GND
4 NOT CONNECTED | Connect to PIN5
5 NOT CONNECTED | Connect to PIN5

16 /35 mevolt.net
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3.8.2.2 Ethernet connection

An optional 10/100Base-T Ethernet/USB module provides a direct connection of the E2MeVOLT to the
Ethernet. The port has two indication LEDs that operate as follows:

LED Color | Status Description

LINK | Green | Lights The good link is detected (slightly blinks

when the port receives or transmits
data)

ACT Red Blinks | Activity on the port - the port receives or

transmits data

The E2MeVOLT provides two TCP servers configured for the Modbus/TCP (on port 502) and DNP3.0/TCP

(on port 20000) communications. The TCP servers support 5 simultaneous Internet connections with

client applications. Connection through the Ethernet port does not require device identification. The

meter responds to any device address and returns the received address in the response message.

Default network settings

IP: 192.168.0.203 DELICE IHFO &5H
GW:  192.168.0.1 MAL 005 POOO00AA

o 1921680 IP Rddress 192 165.0.205 &
MASK:  255.255.255.0 Gateway 19216501 123

3.8.2.3 USB communication

Ethernet/USB module provides a full speed 12-Mbit USB 1.1 port for local communications with the
support PAS software. The USB module can be installed in the expansion slot 1 or 2. USB
communications does not require any settings. Just connect your PC to the E2MeVOLT USB port using
the supplied USB cable with a mini-USB connector and install the USB driver.

E2MeVOLT USB device port, it is recommended to use a galvanically
isolated USB adaptor before connecting the E2MeVOLT USB port to
a PC, or to use a battery powered PC.

@ To prevent potential differences between the PC USB port and the

3.8.3 DC/DC Power supply module
The module can be installed into any expansion slot. The 24VDC supply module has two indication LEDs
that operate as follows:

LED Color Status Description
VIN Green Lights External DC voltage is applied to the input terminals
VOUT Green Lights The module supplies the power

mevolt.net 17 /35
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4. USING FRONT DISPLAY

E
SMSVOLT - 80a [T
3? MUti-configuration SNOVICT ace EC 6106y F VRARRD.

meter @
EN62083. 33, EN 6208354 kvarh

Figure 15 Display and device control
4.1 Display operations

The E2ZMeVOLT has a high-contrast graphical LCD display with backlight for local data read outs, meter setup and servicing.
The display operates in two modes:

o Multi-page data display mode with Auto-Scroll feature allows you to scroll through display
screens and pages to view various billing, instrumentation and status data.

e Programming mode allows you to enter menu-driven device setups for inspecting and
changing factory set meter parameters, or resetting maximum demands, counters and device
diagnostics messages.

The display is normally updated once per second except of the clock display where the update rate
changes to twice per second.

4.2 Navigation button

The E2MeVOLT is provided with two sealable navigation buttons that do not have labels. See the picture
above for button locations and their functionality.

You can perform three types of actions with each button:

e Short press, or “press and release”
e Long press, or “press and hold for 1 to 2 seconds”
e Extended press, or “press and hold for 5 seconds or longer ”

The function of each button changes depending on what operating mode the display is in.
The SCROLL button operates once it’s briefly pressed. It has two functions:

o In data display mode, it scrolls through the display pages.

e In programming mode, it scrolls through the menu items and allows changing a selected digit
when entering numbers.

The SELECT/ENTER button normally operates once it’s released. The button function changes
depending on the time the button is pressed:

e In data display mode, when pressed briefly and released, it scrolls through the display views;
a long press for more than 5 seconds switches to programming mode.

18 /35 mevolt.net
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In programming mode, when pressed briefly and released, it moves from one menu item to

another; along press for one second selects a highlighted menu item allowing to enter a

submenu or to store a changed item.

In data display mode, when the SCROLL and SELECT/ENTER buttons are briefly pressed together and
then released, the current display returns to the start page; in some pages, an extended press for more
than 5 seconds is used as a “shortcut” for immediate entering a specific programming menu.

4.3 Navigating in Data Display Mode

The following table gives a summary of the button operations in data display mode.

Button Press operations
SCROLL Short press Scroll through pages
SELECT/ENTER Short press Scroll through displays
SCROLL + SELECT/ENTER Short press Return to the start page within a present
display
SCROLL + SELECT/ENTER Short press Enter to/Return from the test display
in the clock page
SCROLL + SELECT/ENTER Extended press Shortcut for entering a specific
in selected pages menu in programming mode
SELECT/ENTER Extended press Enter programming mode

The E2MeVOLT provides 9 different multi-page

data displays. Your present location is indicated by three

numbers at upper right of the display as shown in the following picture. Use a short press on the
SELECT/ENTER button to scroll through displays. Use a short press on the SCROLL button to scroll

through the pages.

Page number

| Number of pages in the present display

— -

BILL O Reg 1Total &SI
165936 . E kEklh 1imp E. = Data display number
WPARAG 13: 167 <1800 12

4.4 Status Indicators

Graphical icons on the right give immediate meter status indication and show the present tariff rate.

BILL 0 Reg 1-Total LR |

169936 . 6 kun inp

Present tariff rate

__| Mo load/Power flow direction indicator ‘

T
H-
123

COPADTE 13: 162> €1.5,02

BEILL 0 Reg 1-Total 4511

277963 . 4 vun inp

COPATTE 15240 €1,8,00

b
155

mevolt.net
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4.4.1 Tariff Rate Indicator

The tariff rate indicator (T1 through T8) is only shown on the billing data displays. It indicates the
currently active tariff rate. Whenever there is an important diagnostic message, the tariff rate indicator
alternates with a blinking diagnostic indicator (see below).

4.4.2 Diagnostic Indicators

The diagnostic indicators listed in the following table are displayed as blinking icons. If there are a
number of diagnostic events, a higher priority event is indicated first.

Indicator Icon Event Priority Description
High Low lithium battery indicator with auto-reset. Indicates that the
g‘ battery voltage is below its operational limit. The battery should

be checked and replaced. See the meter installation manual for
the battery replacement procedure. The icon is automatically
shut down after the battery voltage returns to its normal value.
Medium Electromagnetic field indicator with auto-reset. Indicates
n presence of a high electromagnetic field that can affect accuracy
of energy measurements. The electromagnetic interference
event start and end time are recorded in the
meter event log. The icon is automatically shut down after the
electromagnetic field disappears.
" Low General diagnostic message indicator: indicates that there are
( I) diagnostic messages you can inspect via the DIAGNOSTICS
display. The icon is shut down after you explicitly reset
diagnostics messages either from the display or via
communications.
You can disable diagnostic message indicator via the Display
Setup menu.

4.4.3 No Load/Power Flow Direction Indicator

The power flow indicator gives information on the load presence and shows the direction of active
power.

Indicator Icon Description
l‘* No load.
H Direct active power flow — imported (delivered) active
energy.
H Reversed active power flow — exported (received) active
energy.

4.4.4 Phase Presence Indicators

Phase presence indicators “123” show the status of either V1-V2-V3 phase-to-neutral voltages in line-
to-neutral wiring modes, or V12-V23-V31 phase-to-phase voltages in line-to-line wiring modes.

Indicator Icon Description
123 All voltages are present and above the voltage dip
threshold.
153 Blinking phase indicator — the phase voltage is below the

defined voltage dip threshold. Possibly indicates an
123 incorrect meter nominal voltage setting.

1=3 Dashed phase indicator - the phase voltage is either
missing or below the voltage interruption threshold.
If the phase voltage is below the defined voltage dip threshold, its corresponding phase indicator is
blinking. If the phase voltage is either missing or below the voltage interruption threshold, the phase
indicator is replaced with a dash.
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5. DISPLAY FEATURES

The E2MeVOLT display has a number of programmable features that can be disabled, enabled and
adjusted via the meter Display Setup.

5.1.1 Backlight

A short press on any button while the display backlight is off switches the backlight on. The backlight
stays on as long as you selected in the display setup and then dims to conserve power. The backlight
time is factory set to 1 minute and can be programmed from 1 to 10 minutes. You can temporarily set
the backlight to continuous operation if you need to work in dark for more time. The backlight is not
operational if voltages are missing on meter terminals while the meter is powered from the battery.

5.1.2 Auto-Return

If the Auto-Return feature is enabled and no button is pressed for the programmable Auto-Return
interval (1 to 30 minutes for data displays; fixed at 5 minutes for setup menus), the display
automatically returns to the default page from any other data display or a setup menu. If the Auto-
Scroll feature is enabled, the display immediately enters the auto scroll sequence.

5.1.3 Auto-Scroll

If the Auto-Scroll feature is enabled, the data display automatically scrolls through all pages of all data
displays that are included into the programmable auto-scroll sequence. The scroll interval is adjustable
in the range of 2 to 30 seconds. The scroll sequence may include all or only selected displays.

The display automatically enters auto scrolling if no button is pressed for the Auto-Return interval when
the Auto-Return feature is enabled, or in 1 minute if this feature is disabled. In the last case, the scroll
sequence is restored from the point where it was interrupted. To stop auto scrolling, press briefly any
button if the backlight is on; else press briefly any button twice since the first press only sets the
backlight on and does not affect auto scrolling.

Auto-Scroll is not operational in TEST mode.
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6. MEASUREMENT UNITS

The following table shows the display resolution for common displayed quantities. All measured data

is displayed in primary units.

Measured Quantity Voltage Connection Units and Display Resolution
Energy kWh, kvarh, kVAh with one decimal place. The
number of digits is programmable
Power For sensors kW, kvar, kVA with three decimal places
(PT=1.0)
Transformer MW, Mvar, MVA with three decimal places
(PT>1.0)
Voltage Direct Volts with one decimal place
(PT=1.0)
Transformer Kilovolts with three decimal places
(PT>1.0)
Current Amperes with two decimal places

6.1 Data Displays

The E2MeVOLT has 9 multi-page data displays listed in the following table.

Display Number Display Label Display Contents
1 BILLO Present (0) billing period data
2 BILL1 Last (-1) billing period data
3 BILL 2 Second previous (-2) billing period data
4 BILL3 Third previous (-3) billing period data
5 MAX. DEMAND Engineering maximum demands
6 ENGINEERING Instrumentation data
7 SETUP Basic meter setup data
8 DEVICE INFO Device service data
9 DIAGNOSTICS Device diagnostics messages

6.2 TEST Mode Data Display

The TEST data display is shown in TEST mode in place of the billing period data displays.

TEET 0.10 Wh-Imp 110

397.254
4

0.631 warn 125

TEST mode display: test LED pulse rate in secondary Wh/imp,
test kWh and kvarh energy registers readings in primary
units with an extended 0.001 kWh resolution. Extended
press SCROLL +SELECT/ENTER is a shortcut for immediate
entering the TEST mode setup menu.

6.3 Billing Period Data Displays

The E2MeVOLT provides four billing data displays: one for the present billing period and others — for
three previous billing periods. All displays have a layout shown in the following picture. See OBIS

Identification Codes.

Billing period number

Billing register number | | Register type (total, or tariff rate number)

BILL 0 Reg f-Total —  &51f]

168936 6 i1 inp—no

S0P 0d 15160 <1.5.00 1Z5
i~

—

/ Measurement unit ‘

\‘ OBIS (IEC 62056-61) code |
Date and time of the last updatel
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Each billing period display lists all total and tariff energy, maximum demand and cumulative maximum
demand registers for all configured billing registers and all active tariffs. The E2MeVOLT automatically
arranges pages in each display. Only registers you selected in the billing/TOU register setup and tariff
rates listed in the TOU daily profiles are included.

The order of pages is shown in the following table.

Number of Pages Display Contents
1-10 Register 1...10 total energy readings
1-8 Register 1 tariff 1...8 energy readings
1-8 Register 2 tariff 1...8 energy readings
1-8 Register 10 tariff 1... 8 energy readings
1-10 Register 1...10 total maximum demand
1-8 Register 1 tariff 1...8 maximum demand
1-8 Register 2 tariff 1...8 maximum demand
1-8 Register 10 tariff 1...8 maximum demand
1-10 Register 1...10 total cumulative maximum demand
1-8 Register 1 tariff 1...8 cumulative maximum demand
1-8 Register 2 tariff 1...8 cumulative maximum demand
1-8 Register 10 tariff 1...8 cumulative maximum demand

6.4 Present Billing Period Data

The following example demonstrates the present billing period displays for four configured billing
registers (kWh imported and exported, kvarh imported and exported) and for three active tariff rates.
The actual register contents in your installation may be different depending on your selection of register
sources.

Clock display. Indicates present time and date. The

Time-Date 251 n date order can be changed via the Local Settings
1d = n? = 22 T1 setup menu. Short press SCROLL + SELECT/ENTER
H moves to the test pattern display page. Extended

24"“3"2““3 1235 press SCROLL + SELECT/ENTER is a shortcut for

immediate entering the clock setup menu.

Test pattern display you can enter from the lock
page by short press SCROLL + SELECT/ENTER. All
pixels are lit up. The second short press SCROLL +
SELECT/ENTER returns to the clock page.

Present billing period data - general page: period start

EILL 0 <PREZEHT> L n date and time, period duration in days, and the billing
FROM 010206 00:00 0.9, 72 ™ period count (number of maximum demand resets).
DAY'E 7090 B Extended press SCROLL + SELECT/ENTER is a
PERIOD COUNT 3010 125 shortcut for immediate entering the billing

maximum demand reset/end of billing period
menu
Total energy reading of register 1 —imported kWh.

BILL O ke 1-Total 4+S1H

169936.6 wun ine

SO0 13: 162 <1.6.02 1235
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Total energy reading of register 2 — exported kWh.

EILL 0 Req 2-Total =~51H

25706.5 kunewe 1,

GOPrls 13 172 C2,8.00 123

EILL O F:EI'Q %eTotal S “ Total energy reading of register 3 — imported

H (inductive) kvarh.
58933. 6 wwarn inp 1

GO 15 17 C3.5.02 123

EILL 0 F!EEI 4-Tatal =1 n Total energy reading of register 4 — exported

(capacitive) kvarh.
5278.1 warnewr |,
GO 13172 <4, 5,00 123

Tariff 1 energy reading of register 1 —imported kWh.
BILL 0 Red 1-Trf 1 Gl | Byreacing oTree P

123726.2 cuninp

SOP s 1517 C1.8.12 123

Tariff 2 energy reading of register 1 — imported kWh.

BILL O Red 1-Trf 2 31l

M2 5 unine |,

LOPARE 1518 €1.5.22 1235

Tariff 3 energy reading of register 4 — exported kvarh

EILL O Red &Trf 5 12510

2.3 warn aHp THl
COPAT0S 15: 200 €4.5. 32 1253

Total maximum demand reading of register 1 —

EILL 0 Red 1-Total MAR 20S1H | | imported kw.

391. 784 vmaine |

0TS 135140 €1, 6,02 1235

EILL 0O F!El'; df"TCIt-Ell MAH S I] :I"-otal maximum demand reading of register 4 —

exported kvar.
1.906 roar aup |,
COPATE 15: 142 <4.6.00 125

Tariff 1 maximum demand reading of register 1 —

EILL 0 Red 1-TrF 1MAR 21 1 | | imported kw.

391. 784 v ine |

OS5 14> 1.6.12 123

EILL O Red d.-"T.|.-‘:f SMAH 551 n {';ariff 3 maximum demand reading of register 4 —

T exported kvar.
0.794 mareawp 4
GRS 15:072 4. 6,50 123
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BILL 0 Red 1<Total CUM 2551

1060.686 tuine

SO s Q000 <1, 2,00 123

Total cumulative maximum demand reading of
register 1 —imported kW.

EILL O Red &-Total CUM 5351

239.061 tuar enp

CO100S O0:000> <4, 2,00 123

Total cumulative maximum demand reading of
register 4 — exported kvar.

BILL 0 Red 1-Trf 1CUM 40-51

1060.686 rmiine |,

SO0 000> 1.2 15 123

Tariff 1 cumulative maximum demand reading of
register 1 —imported kW.

EILL 0 Red 4&Trf SCUM 5151 )

295? MAar aHp H

O (0000 o4, 2, 50 125

Tariff 3 cumulative maximum demand reading of
register 4 — exported kvar.

6.5 Previous Billing Period Data

The following example demonstrates billing displays for the three previous billing periods. Displays for
the last billing period (BILL 1) and for two preceding billing periods (BILL 2) and (BILL 3) look the same.

BILL 1 <LAZT PERIOD> 1-49H

AEA0E On0: 0 T1
TO A0S 00:00 ¢0.1.2:1> B
DAY'E 31 <08, 612 123

Previous billing period data - general page: period
start date and time, period end date and time, and
period duration in days.

EILL 1 Re3 1-Total 249K

129043. 2 kun ivp 1,

O10ls Q000 01,8, 012 123

Total energy reading of register 1 —imported kWh.

BEILL 1 Reg 2-Total 349 H

4144 .8 vunep |

GO0 D000 (2.8, 012 15

Total energy reading of register 2 — exported kWh.

EILL 1 Reg 1-Trf 1 49

100300.9 wun ine 1§,

ORS00 1,6 11 185

Tariff 1 energy reading of register 1 —imported kWh.

EILL 1 B3 1-Trf 2 T49H

19701.2 wuin ine 14

COTA0TE O0:000 C1.8.2:12 123

Tariff 2 energy reading of register 1 —imported kWh.
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Total maximum demand reading of register 1 —

EILL 1 Red 1-Total MAA 15-49H imported kW.

353.578 muinp |

CAlADEE Z3:E0 C1e 01y 1E5

Total maximum demand reading of register 1 —

BILL 1 Req 2-Total MAH 12498 | | exported kw.

66.459 ruer |,

COTRAlE 11:050 (2.6.0:12 123

Tariff 1 maximum demand reading of register 1 —

EILL 1 ke 1-Trf 1MAH Z2-49H imported kW.

353.5978 mwine |

CHTAEAS ZE:D0r C1LE 112 123

Tariff 2 maximum demand reading of register 1 —

EILL 1 Red 1-THF 2MAR 23498 | | i ported kw.

70.728 wuime |,

SOLADE0E 05050 1.6.2=10 123

Total cumulative maximum demand reading of

BILL 1 Red 1-Total CUM S“""'H'QE register 1 —imported kW.

707.108 v ime 1

O1TnS Q0:00 <1,2,0=12 123

Total cumulative maximum demand reading of

EILL 1 Red 2-Total CUM 35-49 E register 1 — exported kW.

170,384 muewe |,

SO1ATAG 0000 2,2, 01> 123
BILL 1 Reg 1-Trf 1CUM 33""4'35 Tariff 1 cumulative maximum demand reading of

1 register 1 —imported kW.
107.108 v ine 1

SO0 000 1,20 112 1S

EILL 1 F!EI'EI L-TrF 30UM 49____495 Tariff 3 cumulative maximum demand reading of

1 register 4 — exported kvar.
2.954 moar BHP |
GOl Q000 o4 2 51 123

6.6 Engineering Maximum Demand Data Display

Maximum demand displays show engineering maximum demands (not billing maximum demands) for
powers, voltages, currents and total harmonics. Each quantity is displayed with the date and time of
the last update.

From any maximum demand display, you can use an extended press SCROLL + SELECT/ENTER as a
shortcut for immediate entering the corresponding maximum demand reset menu.
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kW import maximum demand

MAH . DEMAND 115
Pimp 223.6562%9 MW '
GO 15 T 00 123
kvar import (inductive) maximum demand
MAr. DEMAHD 215
0 imp  96.Z275 Muvar "
AT 1407 00 -—
MaK . DEMAHD 218 E kVA maximum demand
B 329.313 KVA "
COPATTS 1T 15000 123
MMar . DEMAHD 415 E kW export maximum demand
Pasp 99,3504 MW N
GOPATS 1 0 00 125
MAR . DEMAND B E kvar export (capacitive) maximum demand
0 aHp 0. DEE Muar N
COPAATS 14 0 00D 125
V1 maximum demand Indicate
M. DEMARL B8 E V12 voltage in line-to-line configurations.
L1 B3, 88 kU W
COPADRTE 14: 00: 000 1
V3 maximum demand
V. DEMRHD 16 E Indicate V31 voltage in line-to-line configurations
LES G2.91 kU N
COPATSS 14 00 002 125
Mar . DEMAHD Q-5 E 11 maximum demand
I 1281.5 A o
COPAS 13: 55 002 123
MR . DEMAND 12gg| | MMM demand
I4 15.63 R "
COrATS 14: 540002 125
MAar . DEMAHD 1218 E V1 THD maximum demand
L4 THDO 1.3 % I+
CO1A0E0E 09: 15: 000 125

mevolt.net 27 /35



W, ELEXIM 4. Averna

V3 THD maximum demand

MAH. DEMAMD 1515 1
L5 THD 1.3 % "
O AETS 09 15000 125
MaH . DEMAHD 15‘___135 I1 THD maximum demand
I1 THD 8.5 % "
o 01A060E 09 15 000 123
MAH . DEMAHD 1818 E I3 THD maximum demand
I3 THD 8.5 % "
G0 A0ES O3 15 002 125

6.7

Engineering Data Display

Engineering data represents general instrumentation data you can use while installation and inspecting
the meter. Use phase angles displays to check the order of phases when connecting wires to the meter

terminals.

_ Phase-to-neutral voltages. Only displayed in 4-wire
EHGIHEERIHG 1"'.1'1 configurations with a neutral.
L B3, 04 EU
2 62.96 KU H
V3 62.55 EV 123
FHEIHEERTHG =044 E Phase-to-phase voltages
Uiz 110, 1 EW
V23 1100 EW H
L3 109,35 EW 123
ENGIHEERI N Zelg[g| | Phesecurrents
I1 1201.62 A
I2 1202.46 R B
I3 1199.95 R 123

Auxiliary current

EEGIHEERI ggiﬂ i ""'-1'1’5 Neutral current
In 475 A | | e
Fraq 50.17 Hz 125
EMGIHEERIMG sea@| | TORIPOver
P 391,775 MKW
5 391,750 MUA H
0 =-1.913 Mwvar 123

- Total power factor
EEGI HEER;IHEE"J E"""H' Voltage unbalance, %
Lkb . 0% N Current unbalance, %
Iunb nx

- Phase voltage THD
EI‘::G'T'I.I:IEDERIHE 6 % F'-"H' Indicate phase-to-phase voltage THD in line-to-line
U2 THD l:l: £ % o configurations
U3 THD 0.6 % 123
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EHGIHEERIHG 143 Phase current THD
I1 THO 0.3 x
I2 THD o2 x e
I3 THD 0.2 X 12
EHGIHEERIHG 1|:|-'"|-1- Short-term flicker
M Pst 0. 45
Uz pst 0. 50 H
LG Pet 0. 45 125
EHGIHEERIHNG H-A4R Long-term flicker
1 P1t 0. 48
L2 P11t 0. 50 He
L3 P11t 0. 45 125
Voltage phase angles (relative to V1 voltage).
ENGINEERING A | | e oitaas aalor o toline
H% =120, g o - configurations.
W3 119. 59 125
FHGEIHEERIHG 13___11 Phase current phase angles (relative to V1 voltage)
I -1.50
12 -122. 1@ "
I3 115, 7@ 125
EHGIHEERIHG 14___.14 C(l:l);ialigaer;/ current phase angle (relative to V1
I4 -5, 20
K
123

6.8 Setup Data Display

The setup data display shows basic device settings that can be required for immediate inspecting while

meter testing and at the time of installation.

ZETUP 173
MWiring 4L H3
FT Ratio 1000.0

He
Hom. WUoltage 110U L-L 123

Device wiring mode (see Basic Meter Setup for full list
of wiring modes), external potential transformer ratio
and the nominal device voltage.

Primary ratings of the external current

g?‘ EE {inar {200 HE transformers (main and auxiliary current inputs)
1 d and the nominal device frequency.
CT4 Primary 1200 H
Hom. Freaq. 81 Hz 125
— Power demand period (number of blocks x block
SETUP . M demand period), and voltage and ampere demand
Pow. Dmd Par. 115 min o
Wolt Dmd Par, 900 s B perioas.
Amp. Dmd Par. 900 s 125

6.9 Device Info Display

The device info display provides different service information that may be required for meter
identification and inspection, like product and firmware information, batteries status, operation time,

communication settings, and so on.
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NOTE

Always clear the meter operation time and fault counters before putting the meter into operation. Clear
the battery operation time counters after replacing a battery.

Meter identification info: serial number, production
DEVICE IHFQ 14108 oo
Dauice =-H 001234586 date and calibration date
Product  date  C2O0610> B
Calibratead CALTEA0D 125
DEVICE IHFO 210 E L\)/Ipee;c;rtiooﬁzration time counters (since start of

Qparat ion beg. (316105

Start of operation date

Operation Timsa wmrah B o
- Total operation time in hours
out of seruice 240 125 Out of service time in hours
DEVICE IHFO 3’_105 Power failure counters (since start of operation):

Total number of power failures

FPowar failureas 3

. Total number of 3-phase voltage interruptions
Intarrupt ions ,:,E H Internal meter temperature
Internal Temp. 31.0°C 123
DEUICE IHFD 410 E Lithium battery status and operation time:

Battery status
Battery replacement date

Lithaium Dattery 0K

Battery date OSSO0 B Total operation time
Operation fime 24N 125
DEUICE IHFO 510 Auxiliary battery status and operation time:
Battery status and voltage
Hux. batt erd 5.24 U Battery replacement date
Battary date B0 B
125
Meter firmware information:
DE_I'"II CE IHWFO &-10 E Host processor firmware version
Firmware W26, 1.7 Fast transient coprocessor firmware version
Lop W2v. 1.3 H Host boot loader firmware version
EBoot W.1.2 125
Memory information:
DELICE IHFO 710 E Program flash memory size
Program Flash 1024k Data flash memory size
Data Flash 16354K H
125
DEUICE THFD 3____“:'@ Serial communication ports info: network address,

baud rate and communication protocol.

COM1 1,19.2, IEC sa0es-21
COM2 1,GPRS H
COMS 1,192, Mode RTU 123

Ethernet network info:
Device MAC address
Network IP address
Default gateway IP address

DEVICE IHFOD 108

MAC QO PO 00|
IP Address 192 165,025 B

Gataway 192, 165.0.1 125
Wireless GPRS network info:
DEVICE IHFO 1010 E Network IP address
EEEE E!EEI IEG1§1EI'I:IIB Z37 " Receive signal strength indicator (RSSI), dBm
125
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6.10 Device Diagnostics Display

The diagnostics display shows device diagnostic messages recorded as a result of the meter self-test
diagnostics during start-up and operation.

If there are more pages, use a short press on the

DIAGHOSTICE: 3 msg 11 SCROLL button to scroll through the entire list of
1: Powar llll:_Il-.Ir'l messages.

2:Maghat . intarfarance o Extended press SCROLL + SELECT/ENTER is a
F:Motion-tilt sensor 13 shortcut for immediate entering the diagnostics
reset menu.

If there are diagnostic messages, the (i) diagnostic icon on the right on the display flashes until you

clear the device diagnostics. Some of the diagnostics events are cleared automatically as the event

source disappears.

The diagnostic icon can be disabled or enabled via the Display Setup menu.
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7. PROGRAMMING MODE

To enter programming mode from the data display, press and hold the SELECT/ENTER button for more
than 5 seconds.

7.1 Navigation Buttons

The following table gives a summary of the button operations in programming mode.

Button Press Operations
SCROLL Short press Scroll through a menu item list in a highlighted
window or increment a highlighted digit in a numeric
field

SELECT/ENTER Short press (less than 1 Highlight a menu window or a digit in a numeric field
second) = SELECT
SELECT/ENTER Long press (1to 2 Store the changed item or perform an action
seconds) = ENTER indicated in a highlighted window

7.2  Entering Numeric Values

Whenever a numeric value is to be changed, use a
; ; short press on the SELECT/ENTER button to highlight
Basic PTEE;EIE a desired digit, and then use the SCROLL button to
: change the value of the highlighted digit. A
highlighted digit appears in inversed color. If you
missed a digit, just continue moving through the rest
SELECT ——:L-— SHORT PRESS of digits until you reach the desired place.
Basic PT Ratio Once the number is set to the desired value, press
BiEs,. A and hold the SELECT/ENTER button for 1-2 seconds to
save your new setting.
SCROLL __D__ To reject your changes and restore the previous
value, use a short press on the SELECT/ENTER button
Bacic FT Ratio to return to the higher-level window.
BlEa. 8
ENTER _| | LONG PRESS
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Enter Password
EOREEEEE

SELECT _[ 1 SHORT

Enter Password
EElBaaREE

ENTER _[ | LONGPRESS

The setup menus are secured by 8-digit user
passwords. Every time you enter programming mode,
you are prompted for a correct password. The meter
is primarily shipped with all passwords preset to 9 at
the factory.

It is recommended that you change the factory set
passwords as fast as possible to protect your setups
and accumulated data from unauthorized changes.

Enter the password as you enter numeric values. As
you move to the next place, the digit entered is saved
and then zeroed. If you missed a digit, you should re-
type all preceding digits before you reach the missed
place again. Once the password is set to the desired
value, press and hold the SELECT/ENTER button for
more than 1 second. If the password you entered is
correct, you move to the main device menu,
otherwise you return back to the data display.

7.4 Setup Menus and Access Rights

The E2MeVOLT setup is menu-driven. The meter provides 12 menus that allow local access to a limited
number of meter setups and control functions listed in the following table. Access to menus is granted
depending on the security level of the password you entered.

Menu Label Menu Function Security Level
View Change
Reset Reset of billing and engineering maximum Low See
demands, device diagnostics, meter and battery Table
operation time counters and failure counters below
RTC RTC clock setup Low Low
Display Display setup Low Low
Test TEST/NORMAL mode switching and LED pulse rate Low Medium
setup for TEST mode
Basic Basic device setup Low High
Options Device options setup Low High
coMm1 COM1 serial port setup Low Medium
COM2 COM2 serial port setup Low Medium
ComM3 COM3 serial port setup Low Medium
Net Ethernet network setup Low Medium
Local Local settings Low Medium
Access Meter passwords setup High High
Loader Launches flash download via a local serial port Medium | Medium

Access to the RESET menu entries is allowed depending on your security level.

If your security level does not allow access to a menu, it will not be listed in the main menu list, and
you will not be able to highlight menu items that you are not allowed to change, but you can still view

their present settings.
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7.5

Viewing and Changing Setup Options

Once you entered a correct password you are moved to the main meter menu.

The main menu has two windows: the left window displays a submenu list, while the right window is
an assisting Exit window that allows easy returning back to the data display. A currently active menu
item is highlighted by inversed color.

To select a desired menu entry from the menu list:

1.

2.
3.

If the left window is not highlighted yet, highlight it by briefly pressing the SELECT/ENTER

button.

Use the SCROLL button to scroll through the menu list until the desired menu entry appears.
Press the SELECT/ENTER button for more than 1 second to enter the selected submenu.

Once entered the submenu, the left window is still showing the menu name, while the upper-right
window represents a submenu options list, and the lower-right window indicates the present option

value.

Enter Password
Baoa05aEE

ENTER _| 1 LONGPRESS

Exit

"ESE L

Exit

ENTER _| | LONGPRESS

DNisplaydy

SELECT _| | SHORTP

RESS

Auto Scroll
E

Displad

SCRoOLL _J | _

Display Auto Scraoll

ENTER _[ | LONGPR

ESS

Display [MEX=EE=Tra=38l
Ni=szsbhled

To select an option you want to view or change:

Use the SCROLL button to scroll through the option
list until the desired option’s name appears in the
window.

e To change the selected option’s value:

Press the SELECT/ENTER button briefly to

highlight the lower-right window.

e Ifan option is represented by a list of values,
use the SCROLL button to scroll through the
list until a desired value appears in the
window. It an option is represented by a
numeric value, use the SCROLL button to
adjust each digit to the desired value, and
use a short press on the SELECT/ENTER
button to move through digits.

e Once the desired value is selected, press the
SELECT/ENTER button for more than 1
second to save your new setting. You return
to the upper-right window and can continue
scrolling through the rest of options or can
return to the main menu.

If you wish to leave the option value unchanged, use
a short press on the SELECT/ENTER button to return
to the upperright window.

To exit the submenu and return to the main menu:

e If the upper-right window is not highlighted vyet,
highlight it by briefly pressing the SELECT/ENTER
button.

e Press the SELECT/ENTER button for more
than 1 second. You will return to the main
menu.

To exit the main menu and return to the data display:

e Press briefly the SELECT/ENTER button to
highlight the right-upper Exit window.

e Press the SELECT/ENTER button for more
than 1 second. You will return back to the
data display.
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7.6  Input/Outputs Options
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e DI (basic) — 4 Digital inputs — optically isolated

e DI (module) — 2 Digital inputs — optically isolated

e DO - 2 Relay outputs — mechanic or solid-state

The E2MeVOLT is equipped with four fast digital
inputs (DI), in the basic instrument, two digital inputs
(D) and two digital outputs in optional plug-in
module (2DI/2DO module):

input; dry contact, programmable de-bounce
time from 1 ms to 1 sec; free linkage to Sequence-
of-Events Recorder, Fault Recorder, control
setpoints, pulse counters and Energy/TOU
subsystem)

input; dry contact, programmable sampling rate
from % cycle to 1 sec; control setpoints, pulse
counters and Energy/TOU subsystem)

relay, unlatched, latched and pulse operations,
failsafe operation for alarm notifications;
programmable pulse width; direct remote relay
control through communications

7.7 Communications Options

The E2MeVOLT has extensive communications capabilities:

e Infrared port (Modbus RTU/ASCII and DNP3.0 protocols)

e Versatile RS-232/485 universal serial communications port (up to 115,200 bps, Modbus

RTU/ASCII and DNP3.0 protocols)

e Ethernet 10/100 Base-T port (Modbus/TCP or DNP3.0/TCP protocols, up to five non-intrusive
simultaneous connections, Telnet service port)

e USB 1.1 full speed device port (Modbus RTU protocol, 12 Mbps) for fast local communications

and data retrieving

e Cellular GPRS modem (Modbus/TCP or DNP3.0/TCP protocols)

e 1-ms satellite-synchronized clock - IRIG-B format time-code input

7.8 Upgradeable Firmware

The E2MeVOLT uses flash memory for storing device firmware that allows future upgrading of the
device without replacing any hardware component. The new features can be easily added to your
device by simply replacing the firmware through a local RS-232/RS-485, USB port or Ethernet port.
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