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TRADEMARKS

The trademarks and brand names represented in this manual, including corporate logos and emblems, are
property of Iskraemeco, d.d. and subject of protection of applicable laws. All rights reserved.

DISCLAIMER AND LIMITATION OF LIABILITY

This document is written for use of MT174 meter. This document, including all documentation

incorporated by reference herein, such as the documentation provided or made available at the Iskraemeco
d.d. website, is provided or made accessible "AS IS" and "AS AVAILABLE" and without condition,
endorsement, guarantee, representation, or warranty of any kind by Iskraemeco d.d. and its affiliated compa-
nies (hereinafter collectively referred to as "Iskraemeco”). Iskraemeco assumes no responsibility for any ty-
pographical, technical, or other inaccuracies, errors, or omissions in this documentation, nor for any loss due
to the use of this documentation. Iskraemeco reserves the right to periodically change information that is
contained in this documentation; however, Iskraemeco makes no commitment to provide any such changes,
updates, enhancements, or other additions to this documentation. Iskraemeco shall not be liable for any type
of damages related to this documentation or its use, or performance or non-performance of any software,
hardware, service, or any third party products and services.

SAVE AS EXPRESSLY PROVIDED IN YOUR CONTRACT WITH ISKRAEMECO, ISKRAEMECO EXPRESSLY
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS, FOR A PARTICULAR PURPOSE AND AGAINST
INFRINGEMENT. ISKRAEMECO DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE
PRODUCT WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS IN THE PRODUCT OR
ERRORS IN THE DATA WILL BE CORRECTED. FURTHERMORE, ISKRAEMECO DOES NOT WARRANT OR
MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE PRODUCT
OR ITS DOCUMENTATION IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR
OTHERWISE. NO ORAL OR WRITTEN INFORMATION OR ADVICE, GIVEN BY ISKRAEMECO OR AN
ISKRAEMECO AUTHORIZED REPRESENTATIVE, SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE
THE SCOPE OF THIS WARRANTY. SOME JURISDICTIONS DO NOT ALLOW EXCLUSION OF THE IMPLIED
WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT APPLY. UNDER NO CIRCUMSTANCES, INCLUDING
NEGLIGENCE, SHALL ISKRAEMECO, THEIR DIRECTORS, OFFICERS, EMPLOYEES OR AGENTS BE LIABLE
FOR ANY INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF
BUSINESS, LOSS OF PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, ETC.)
ARISING OUT OF THE USE OR INABILITY TO USE THE PRODUCT OR ITS DOCUMENTATION, EVEN IF
ISKRAEMECO OR AN ISKRAEMECO-AUTHORIZED REPRESENTATIVE HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OR EXCLUSION
OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES OR ALLOW THE EXCLUSION OR
LIMITATION OF LIABILITY ONLY FOR NEGLIGENCE, BUT NOT FOR GROSS NEGLIGENCE OR WILLFUL
MISCONDUCT, SO THIS LIMITATION MAY NOT APPLY. ISKRAEMECO'S TOTAL LIABILITY FOR ALL
DAMAGES, LOSSES AND CAUSES OF ACTION (WHETHER IN CONTRACT, TORT, INCLUDING NEGLIGENCE,
OR OTHERWISE) SHALL BE DEFINED WITH THE PURCHASE AGREEMENT. IF LIABILITY IS NOT DEFINED
WITHIN SAID AGREEMENT, ISKRAEMECO’S LIABILITY FOR ANY AND ALL DAMAGE EVER RELATED TO THIS
DOCUMENTATION SHALL NOT EXCEED (UNLESS OTHERWISE PROVIDED BY APPLICABLE LAW) THE
AMOUNT: 1) PAID FOR THE PRODUCT/SERVICE AND ITS DOCUMENTATION, 2) OF 20% OF THE VALUE OF
THE CUSTOMER’S ORDERS FROM THE LAST 12 MONTHS PRIOR TO THE OCCURRENCE OF THE DAMAGE,
OR 3) 10 000 EUR, WHICHEVER THE LOWEST.
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I. About this document

e The document describes MT174 meter, its usage, installation, and maintenance. It represents the
purpose of the meter, its construction, the way of deriving the measured quantities and meter func-
tionalities.

e The document is intended for technically qualified personnel at energy supply companies, responsi-
ble for system planning and system operation.

Il. Reference documents

e Iskraemeco’s general terms and conditions

iii. Versioning

Date Version Update

22/02/2017 | V1.65 The first version of the document.

01/03/2023 | V1.66 New template (new brand image).

15/05/2023 | V1.70 Minor changes.

21/06/2023 | V1.71 Removed chapter 4.1.2. Meter software in compliance with WELMEC 7.2 Issue 1
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Iv. Definitions, acronyms and abbreviations

Abbreviation |Explanation

AC Alternating Current

A/ID Analog/Digital

CT Current Transformer

DIN Deutsches Institut fir Normung (German Institute for Standardisation)
DST Daylight Saving Time

EN European Norm

EMC Electromagnetic Compatibility

FIFO First In, First Out

ID Identification

IEC International Electrotechnical Commission

IR Infra-Red

ISO International Organization for Standardization

LCD Liquid Crystal Display

LED Light Emitting Diode

LP Load Profile

MID Measuring Instruments Directive

OBIS Object Identification System

RTC Real Time Clock

VDEW Verband Der ElektrizitatsWirtschaft (German Electricity Association)
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1. SAFETY NOTICES
1.1. Preface

This chapter provides safety information on handling, installation and disposal of an MT174 electricity meter
and related accessories. This document is not a complete index of all safety measures required for operation
of the device. However, it comprises important information that must be followed for personal safety, as well
as to avoid material damage. Information is highlighted and illustrated as follows according to the degree of
danger:

& DANGER: indicates a hazardous situation, which, if not avoided, could result in serious
injury or death.
WARNING: indicates a hazardous situation, which, if not avoided, could result in moder-
/ j \ ate injury.

CAUTION: indicates a hazardous situation, which, if not avoided, could result in minor
injury or material damage.

NOTE: contains important information to emphasize or supplement important points of
the main text.

In all cases where one of the symbols above is used, the relevant technical documentation should be con-
sulted to determine the nature of the potential hazards and any preventive actions required to avoid them.

1.2. Who may install, commission and operate the device

Only qualified electrotechnical professionals authorised by the utility company may install, commission, and
operate the device described in this user manual. For the purpose of this document, qualified electro-tech-
nical professionals are people who can demonstrate technical qualifications and competences as an electri-
cian (hereinafter referred to as “installers”).

The installer is obligated to perform the installation procedure in accordance with the national legislation and
internal norms of the utility.

Local jurisdiction may impose regulatory restrictions (e.g., minimum age, required training, licensing etc.)
concerning electrical installation work. Aside from local regulations, the following requirements should also
be assessed to determine an individual’s technical qualifications and competences:

e Training to an appropriate level in electrical engineering to develop the required knowledge and
skills, especially knowledge of installation procedures, awareness of potential hazards and pre-
cautions to be observed; ability to assess the safety in proceeding with a task at any point of
time.

e Experience of achieving a suitable standard in similar work.

e Regular re-assessment.

People who do not demonstrate the required technical qualifications and competences are not allowed to
handle the device unless they are supervised by a qualified mentor.

V1.71 — English 10/76
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1.3. Responsibilities

The device owner is responsible to assess whether the installer is qualified to install, commission and oper-
ate the device in accordance with the requirements above. The device owner is required to implement a
training policy that ensures that all installers are adequately trained, understand the risk and safety issues,
and possess the relevant skills before they commence operational duties.

Prior to any work on the device, the owner needs to provide the designated installer with detailed instructions
and adequate information regarding the nature, place and consequences to the electrical installation of the
planned work.

The device owner is responsible for ensuring that every installer has read and understands the content of
this user manual.

The device owner is responsible to nominate a/an:
e Operations Manager (person with the authority and responsibility to ensure the installation is
constructed, operated and maintained according to applicable regulations)

e Safety Supervisor (person in control of the work activity and responsible for safety at the work
site)

Prior to the commencement of work, the person established as controlling the work activity shall notify the
person established as controlling the electrical installation about the nature, location or place and impact of
the electrical installation that the intended work involves.

Prior to any work on the meter, the Operations Manager or the Safety Supervisor need to provide the desig-
nated installer with detailed instructions and adequate information regarding the nature, place and conse-
guences to the electrical installation of the planned work.

/N WARNING Comply with all applicable safety measures
Any person handling the device is required to read and comply with this user manual,
especially the safety measures.

1.4. Use as prescribed

To assure problem-free and safe operation of the device, the following must be observed:
e Proper transport
e Proper storage, installation and commissioning

e Proper operation environment and maintenance.

/N CAUTION Use only as prescribed
Any device misuse (e.g., outside prescribed conditions) may lead to potential danger.

1.5. Unpacking the device

/\ CAUTION  Prevent the device from falling

When unpacking the device, care should be taken to prevent the device from falling as
this could cause personal injuries and material damage. Should the device fall despite
all precautions, do not install the device, but instead return it to the manufacturer for in-
spection and additional testing.
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1.6. Handling and installation safety notices

Q DANGER Do not open the device

The device must not be opened or penetrated under any circumstances, especially not
in case of internal damage (e.g., due to a fire or explosion). Do not remove the meter
cover. Any unauthorized manipulation of the device may cause serious injury or death
and is prohibited according to applicable legislation.

/N CAUTION  Danger of cuts
The edges of the seals, the sealing wires and the edges under the (removed) termi-
nal/module cover are sharp. Handle with care to avoid injuries.

/N WARNING Danger of burns
In an operating device, the terminal block and meter housing cover may be hot. In ex-
tremely hot climatic conditions, the temperature of device surfaces close to the mount-
ing surface may exceed 90 °C. Danger of ignition. If necessary, use heat-resistant
gloves to avoid burns. Install the device on a surface made of nhon-combustible material
to avoid the risk of ignition of the mounting surface.

Q DANGER Only an authorised installer may remove seals and the meter terminal cover
Any attempt of damaging the seals as well as any unauthorized removal of the meter
terminal cover is strictly forbidden. Contact with non-insulated meter devices may
cause serious injury or death. Removing the meter terminal cover is life-threaten-
ing due to live parts inside the meter.

Q DANGER Only an authorised installer may install and operate the device
The device installation must not be carried out by unauthorized and untrained persons.
Contact with non-insulated meter devices may cause serious injury or death.
See chapters 1.2 Who may install, commission and operate the device and 1.3. Re-
sponsibilities for additional information.

e DANGER  Follow instructions closely
The MT174 meter is a device designed to be connected to the electrical network. The
meter installation procedure is described in this user manual and must be followed
closely when installing the meter. Only a properly connected meter can operate cor-
rectly. Any connection error may result in personal injury, material damage and/or fi-
nancial loss for the utility company.
Prior to installation, make sure to read and understand the complete content of this
user manual. Make sure to follow any applicable local regulations as well.

[l NOTE Make sure the installation site is safe and secured
Before starting the meter installation, check whether the metering point where the me-
ter is to be installed has been properly prepared.
The place of work must be clearly marked. Adequate workspace, as well as convenient
access options and suitable lighting must be available in order to be able to carry out
the work processes properly.
Where necessary, clearly mark safe access to the workplace.
The metering point must not be exposed to running water or fire. The metering point
must always be left clean and tidy.

[l NOTE Use appropriate tools and equipment
Tools, equipment and devices should comply with the requirements of the relevant na-
tional and international standards, if applicable. Tools, equipment and devices should
be used in accordance with instructions and/or guidelines or advice from the manufac-
turer or supplier.
All tools, equipment and devices that are intended for the safe operation of electrical
installations or work on them should be suitable for this application and also maintained
and used accordingly.

[li NOTE Use appropriate clothing
An installer should wear clothing that is appropriate to the location and conditions of
their workplace. This may include the use of tight-fitting clothing or PPE (personal pro-
tective equipment).
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Be aware of hazardous electrical work

The installer must be well aware of and understand the hazards and safety issues as-
sociated with electrical installations. The installer should always be aware of the possi-
ble danger of electric shock and should proceed with the necessary caution when com-
pleting the task.

Understand the restrictions on live work

Electrical work involves three different areas: (a) working on dead (unenergized) parts,
(b) working on live (energized) parts, and (c) working near live parts. All of these proce-
dures are based on the application of protective measures against electric shock
and/or the effects of short-circuiting and arcing.

Prior to any work on the device, the installer must be informed whether the national
regulations allow working on live parts involving installation on live equipment, i.e., “live
work”, and must observe the rules of the applicable legislation.

Connecting the meter into an energized network may cause serious injury or
death. For safe work, observe the 5 safety rules.

This subclause deals with the essential requirements (“the five safety or golden rules”)
for ensuring that the electrical installation at the work location is dead and secure for
the duration of the work.

1. Disconnect completely. The electrical installation must be disconnected from
all live parts. Do not attempt to install the meter before you have disconnected
the installation side from the mains. Make sure the conductors at the metering
point are not connected to any voltage source during the connection procedure

2. Secure against re-connection. Reliably prevent the accidental re-connection of
an installation where work is in progress.

3. Verify that the installation is dead. Use suitable measuring / test equipment,
such as a voltage detector, to verify the absence of operating voltage on all
poles of the electrical installation.

4. Carry out earthing and short-circuiting. If the installation is dead, connect the
cables and the earthing system with short-circuit-proof earthing and short-circuit-
ing devices. Important: The relevant parts must be earthed before they are
short-circuited!

5. Provide protection against adjacent live parts.

The open switch position does not provide isolation
The open position (means disconnected) of the supply control switch (SCS) or auxiliary
control switch (ACS) does not provide isolation from the mains network.

Use overvoltage and overcurrent protection

On the supply side of the installation site, the installer must provide and set up an envi-
ronment according to requirements for OVC Il or lower, so proper overvoltage pro-
tection must be installed (max. overvoltage < 4 kV). Make sure to follow local regula-
tions for the overvoltage protection as well. The protection must be done according to
local regulation.

On the supply side of the installation site, the installer must also provide use of over-
current protection. The cut-off current of the protection must not be higher or exceed
the maximum meter current (Imax). The current capability of the overcurrent protection
must be in accordance with to the UC rating of the meter equipment (applicable only to
direct connected meters). Make sure to follow local regulations for the overcurrent pro-
tection must be done according to local regulation as well.

The installer is responsible for coordinating and selecting the appropriate rating and the
characteristics of the supply side overvoltage and overcurrent protection devices.

Use protection in case of local energy generation

In case of local energy generation, the supply side protection shall comprise both: pro-
tection from supply from the distribution network and protection from supply from local
generation.
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Prior to installation, remove temporary fuses

The temporary fuses attached must be removed before any modifications are made to
the installation and should be kept in a safe place until the work has been completed to
prevent unnoticed new use.

Mounting of the meter

The meter has to be mounted on a smooth vertical surface and fixed at 2 or 3 points
with screws using the proper torque (the meter has two attachment holes and, option-
ally, a top hanger).

The meter is intended for mounting at an indoor metering point, in a meter cabinet, se-
cured against the undesired access of unauthorized persons. Only the scroll push but-
ton may be accessible from the outside.

Use appropriate cables and make sure they are insulated properly

The cable type and dimensions must follow this user manual and applicable regula-
tions. Do not use any cable types that do not comply with the regulations for the instal-
lation location and power requirements.

To connect the meter, follow the connection diagram printed on the meter nameplate.
Alternative connection diagrams are available in this user manual or Appendix, if appli-
cable.

The insulation of the connection cables must cover the entire visible part of the cables.
Touching live parts may cause serious injury or death. If necessary, shorten the
stripped part of the connection wire.

At the end of the installation, no cables that are unconnected or that hang freely from
the measuring point may remain on the metering point.

Use only one wire or ferrule per terminal
Only one wire or ferrule may be connected in one terminal. Otherwise, the terminal
could be damaged, or the contact might be done improperly.

Specific aspects and safety risks with regard to external voltage and current transform-
ers, auxiliary supply and local generation must be secured (covered).

Do not open secondary circuit

Secondary circuit of current transformer must not be opened when current is flowing in
the primary circuit. This would produce a dangerous voltage of several thousand volts
at the terminals and the isolation of the transformer could be destroyed.

After meter installation, reinstall preliminary fuses and seal the meter
Preliminary fuses and/or voltage arresters must be reinstalled before the commission-
ing and functional testing of the meter.

After meter installation, make sure the meter is protected and sealed correctly, so that
the end-customer or any unauthorised person may not come into contact with live me-
ter parts.

Power on the meter
When powering on, always be aware of the risk of electric shock.

Confirm the meter is installed correctly

The functional test requires that the voltage is applied, and the load is in all phases.
First, the direction of the energy flow is determined.

If there is no mains voltage, commissioning and functional tests must be carried out at
a later point in time.

14/76



'\) iskraemeco MT174

BY ELSEWEDY ELECTRIC Technical deSCI’iptiOl’]

1.7. Meter maintenance

The meter is maintenance-free during its service life. The implemented metering technology, built-in compo-
nents and manufacturing processes ensure the continuous stability of the meter and therefore no re-calibra-
tion is required during the meter's service life.

[§ NOTE
[ NOTE
/\ CAUTION
[ NOTE
[ NOTE
[ NOTE
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If meter service is required, follow the requirements and safety notices for meter
installation.

Clean the meter with a soft, dry or damp cloth

The meter may only be cleaned in the upper part of the meter and in the LCD area. Do
not clean the area of the terminal cover, where the cables are connected. Only persons
responsible for meter maintenance are allowed to clean it.

Do not use running water or high-pressure equipment

Never clean a soiled meter under running water or with high-pressure equipment. Pen-
etrating water can cause a short-circuit. If the meter is extremely soiled, uninstall it and
send it to the responsible service center.

Check for signs of fraudulent activity regularly

Regularly check for visible signs of fraudulent activity (e.g. mechanical damage, pres-
ence of fluid, etc.).

Regularly check the quality of the seals and the condition of the terminals and connect-
ing cables.

If there is any suspicion that the meter is not operating properly, immediately inform the
local utility company.

Meter disposal

At the end of the meter's service life, recycle its components in accordance with the ap-
plicable legislation and regulations. Special care should be taken to dispose of the bat-
tery in accordance with the applicable legislation and regulations. For additional infor-
mation on safe meter disposal, please contact Iskraemeco.

FF error

The FF error name can vary. The corresponding action depends on specific settings for
different countries or customers. In the event of an FF error, you should always contact
your local distributor for additional instructions.
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2. METER INTRODUCTION

The MT174 electronic three-phase meters are designed for measurement and registration of active, reactive
and apparent energy and demand in three-phase four-wire networks. They can be connected to the network
directly or indirectly via current transformer.

The metering and technical properties of the meters comply with the EN 50470-1 and -3 European standards
for active energy meters, classes A and B, as well as with the IEC 62053-21 and IEC 62052-11 international
standards for electronic meters of active energy for classes 1 and 2, and optionally with the IEC 62053-23
international standard for electronic meters of reactive energy for classes 2 and 3.

A built-in time-switch complies with the IEC 62054-21 and IEC 62052-21 standards. It enables energy regis-
tration in up to four tariffs.

The meter software complies with WELMEC 7.2 Issue 1 Software Guide (Measuring Instruments Directive
2004/22/EC).

The MT174 meters are designed for mechanical environment M1, electromagnetic environment E2 and cli-
matic environment -40°C ... +60°C, relative humidity 95% non-condensing, closed location. The meters can
be installed in any position.

The meters are designed and manufactured in compliance with the ISO 9001 (2015) standard.

2.1. Standards and references

EN 50470-1 European standards for active energy meters, classes A and B

EN 50470-3 European standards for active energy meters, classes A and B

EN 50470-2

IEC 62053-21 (2 or 1 in compliance for 2 or 1)

IEC 62052-11 International standards for electronic meters of active energy for classes 1 and 2

IEC 62053-23 International standard for electronic meters of reactive energy for classes 2 and 3.

IEC 62054-21 A built-in time-switch standards. It enables energy registration in up to four tariffs

IEC 62052-21 A built-in time-switch standards. It enables energy registration in up to four tariffs
Compliance with the ISO 9001 (2000) standard.

IEC 62056-21 For local programming and data down-loading

IEC 62053-31 For pulse outputs

IEC 62053-32 For pulse outputs

IEC 6052 IP protection

IEC 625056-61 OBIS code

IEC 60068-2-1 Cold test

IEC 60068-2-2 Dry heat test

IEC 60068-2-30 Damp heat cyclic test

IEC 61000-4-2 Insulation

IEC 61000-4-2 Electric Discharges

IEC 6100-4-3 Electromagnetic Compatibility

IEC 61000-4-4 Dielectric Withstand Voltages Level

IEC 61000-4-5 Dielectric Withstand Voltages Level

Insulation coordination for equipment within low-voltage systems

156 Elaet =AY -Part 1: Principles, requirements and tests

WELMEC 11.1
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3. Meter appearance

Figure 1: Meter parts

Meter base

Meter cover

Meter cover fixing screw
LCD

Optical port

Scroll push-button

Reset push-button Cover
LED imp/kWh

LED imp/kvarh (optional)
LED imp/kVah (optional) - Tamper indication (optional)
Terminal block cover
Terminal cover fixing screw
Meter data

Legend
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Screws for fixing the meter cover (item 3) are sealed with metrological seals.
Screws for fixing the terminal block cover (item 2) are sealed with seals of electric utility
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3.1. Meter case

A compact meter case consists of a meter base (item 1) with a terminal block and three fixing elements for
mounting the meter, a meter cover (item 2) and a terminal block cover (item 11).

The meter case is made of self-extinguishing UV stabilized polycarbonate which can be recycled.

The meter case ensures double insulation and IP54 (IEC 60529) protection level against dust and water pen-
etration. On the back side of the meter base under the top edge there is the top meter fixing element.

On request an extended plastic or metal top fixing element can be attached to the back side of the meter
base.

The meter cover is made of transparent poly-carbonate. It is fixed to the meter base with two sealing screws,
which prevents access to the meter interior without breaking the seals.

A nickel-plated iron ring in the right top corner is used for attaching an optical probe to the optical port

(item 5). A push-button for data scrolling is positioned on the meter right side (item 6). The reset push-button
cover (item 7) is joined with a hinge to the meter cover and can be sealed independently.

V1.71 — English 18/76



’\) iskraemeco MT174

BY ELSEWEDY ELECTRIC Technical description

3.2. Terminal block

The terminal block is made of self-extinguishing polycarbonate. It can be used either for direct or CT meter
connection.

The terminal block cover (item 11) can be long or short. A meter connection diagram is stuck on its inner
side. The terminal block cover is fixed with two sealing screws (item 12).

3.2.1. Terminal block for direct connected meters

The terminal block for direct connected meters contains current terminals, auxiliary terminals and potential
links for power supply of the voltage metering circuitry.

Figure 2: Terminal block of direct connected meters

1.
2.
3.
4.

Current terminals

Auxiliary terminals

Auxiliary voltage terminals for an add-on unit
Terminal cover opening detector

The current terminals (Figure 2, item 1) are cage type and are made of nickel plated steel. They are univer-
sal terminals for all types of conductors made either of copper or aluminium. The current terminals are made
in two sizes:

e For conductors with maximum cross section up to 25 mm?2 (Imax = 85 A),
e For conductors with maximum cross section up to 35 mm? (Imax = 120 A).

The 85 A terminal blocks have only one screw per current terminal, while 120 A terminal blocks have two
screws per current terminal. Due to indirect pressure to the conductors the terminal screws do not damage it.
The current terminals make a reliable and durable contact regardless if the conductor is made of copper or
aluminium.
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Voltage metering elements are power supplied via potential links. Sliding potential links are self-braking and
enable easy disconnection of current and voltage metering circuitry. In the metering mode they should be in
their lowest position (closed contact), and in the meter testing mode they should be in their highest position
(opened contact). On request, the potential links can be located under the meter cover.

A
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Figure 3: Terminal block — potential links

1. Sliding potential links (opened contacts)
2. Phase voltage test contacts
3. Terminals of auxiliary voltages

Potentials links under the meter cover

Figure 4: Terminal blocks of direct connected meter for Imax = 85 A

1. Detector of terminal cover opening
2. Phase voltage test contacts
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Figure 5: Terminal block of a CT operated meter

Detector of terminal cover opening
Phase voltage test contacts
Sliding potential links (opened contacts)

wh e

3.2.2. Terminal block of CT operated meters

The CT operated meters have separate voltage terminals (Figure 6, item 2) in the terminal block. They are
used for supplying the voltage metering circuitry.

The voltage terminals are equal to the current terminals (Figure 6, item 1). The current and voltage terminals
are made of solid brass with a 5 mm bore diameter; the conductors are fixed in the terminals with two

SCrews.

Figure 6: Terminal block of a CT operated meter

Current terminals

Voltages terminals

Aucxiliary terminals

Auxiliary voltage terminals for add-on unit

PwbdE
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3.2.3. Auxiliary terminals

Up to six auxiliary terminals can be built in a terminal block. They are used for tariff inputs, impulse outputs or
tariff outputs or RS485 interface. Due to a limited number of auxiliary terminals, all stated inputs and outputs
as well as the interface cannot be built in the meter at the same time. The bore diameter of the auxiliary ter-
minals is 3.5 mm. Wires are fixed with a screw. Three auxiliary volt-age terminals for power supply of an ex-

ternal device can be also built-in. The auxiliary terminals are nickel-plated at a tropical meter version.

The auxiliary terminals enable combinations of the following meter functionalities:

Version Left side auxiliary terminals Right side auxiliary terminals
1 Two tariff inputs Two pulse outputs

2 Two tariff inputs RS485 interface

3 Two pulse or tariff outputs RS485 interface

Table 1: Auxiliary terminals

V1.71 — English
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3.3. Over-all dimensions

Meter fixing dimensions comply with the DIN 43857 standard.
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Figure 7: Meter with a long terminal cover
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Figure 8: Meter with a short terminal cover and an additional top meter fixing element

NOTE: On request, an additional top meter fixing element shown in Figure 8 can be
attached to the MT174 meters with a long terminal cover as shown in Figure 7.
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3.4. Meter sealing places

Figure 9: Places of sealing the MT174 meters

The meters are sealed at the following places:

1. The screws of the meter cover — metrological seals
2. The screws of the terminal cover — electric utility seals
3. The hinged cover of the Reset push-button — electric utility seals
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4. MT174 meter properties

4.1.1. Meter accuracy

e Class A or B in compliance with EN 50470-3 (or 2 or 1 in compliance with IEC 62053-21) for active
energy

e Class 3 or 2 in compliance with IEC 62053-23 for reactive energy (option)
e Calibrated to 3% or 2% for apparent energy (option)

4.1.2. Measured quantities

e Energy (active, reactive and apparent)

e Demand (active, reactive and apparent)

e Reactive energy and demand by quadrants
e Instantaneous power

e Phase voltages (UL1, UL2, UL3)

e Phase currents (IL1, IL2, IL3)

¢ Phase power factors

e Frequency

4.1.3. Modes of energy measurement and registration

e For one-way energy flow direction (import), with an electronic reverse running stop
e For two energy flow directions (import, export)

o For two-way energy flow direction, with al-ways positive registration, i.e. energy flowing in the export
direction is registered as it flows in import direction too (only for active energy)

4.1.4. Connection

e Direct
e ViaCT

4.1.5. Networks

e 3-phase 4-wire
e 3-phase 3-wire
e l-phase 2-wire (direct connected meters)
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4.1.6. Meter quality

e Due to high accuracy and long-term stability of the metering elements no meter recalibration is re-
quired over its lifetime

e Long meter lifetime and high meter reliability
¢ High immunity to EMC
¢ Wide voltage range of measurement with declared meter accuracy: 0.8Ur to 1.15Ur

4.1.7. RTC

e Accuracy better than £3 min/year at 23°C
e RTC operation reserve 5 years
e Back-up power supply Li-battery
e Indication of low Li-battery (option)
¢ Time-of-use registration (up to 4 tariffs):
- Tariffs change-over by internal real-time clock
- Optional tariff inputs for external tariff change-over
e LCD-display:
- Large LCD in compliance with the VDEW requirements
- EDIS code for data identification
- LCD backlight on request

4.1.8. Data display modes

e Automatic cyclic data display with default display time of 8 sec. (up to 34 registers)
o Manual data display mode - by pressing the Scroll push-button (up to 50 registers)
e Optional data display when the meter is in no-power state

4.1.9. Indicators

- Valid tariff at the moment

- Meter status and alarms

- Energy flow direction

- Phase voltage presence and phase voltage sequence
Reversed energy flow through a particular metering element

- Imp/kWh

- Imp/kvarh (at active and reactive energy
- meters)

- Imp/kVAh (at kWh-, kvarh-, KVAh-meters)
- Tamper (option on “S” LED - middle)

4.1.10.Powerful load-profile recorder:

e Upto 8-channels
e More than 790 days of registration at 1 channel, 1-hour registration period
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4.1.11.Communication channels:

e Infrared optical port in compliance with IEC 62056-21 for local programming and data downloading

e RS485 serial interface (option)
e Protocol IEC 62056 - 21, mode C

4.1.12.Pulse outputs:

e Class A by IEC 62053-31 (option)
e Optomos relay with make contact (option)

4.1.13.Plastic meter case:

e Made of high quality self-extinguishing UV stabilized material that can be recycled

e Double insulation
e |P54 protection against dust and water penetration (by IEC 60529)

4.1.14 .Mechanical environment: M1

The mechanical environment of MT174 is M1.

4.1.15.Electromagnetic environment: E2

The electromagnetic environment of MT174 is E2.

4.1.16.At direct connected meters:

e Current terminals

- Assure good connection with all types of
- conductors
- Do not damage conductors

e Potential links

- Sliding self-braking potential links enable
- quick disconnection of current and voltage circuitries
- Can be located in a terminal block compartment or under a meter cover

V1.71 — English
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4.1.17.Antifraud functions:

e Detectors (optional)

meter cover opening

terminal cover opening

reversed energy flow direction
external permanent magnetic field

e Indicators (optional)

meter cover opening
terminal cover opening

reversed energy flow direction trough each of metering elements

external permanent magnetic field

e Fraud energy registers (optional)

energy consumed since the meter cover has been opened
energy consumed since the terminal cover has been opened

energy consumed since reversed energy flow has been detected

energy consumed since external permanent magnetic field has been detected
e Counters of events (optional)

meter cover opening

terminal cover opening

reversed energy flow direction
external permanent magnetic field

e Counters of elapsed time (optional)

since meter cover has been opened

since terminal cover has been opened

since reversed energy flow has been detected

since external permanent magnetic field has been detected
of total energy registration

of energy registration in a particular tariff

e Timestamps (optional)

of the last meter cover opening

of the last terminal cover opening

of the last reversed energy flow detection

of the last external permanent magnetic field tampering

4.1.18.Change of set parameters protected with a sealed push-button (optional)

V1.71 — English
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5. Meter configuration
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Figure 10: Meter block-diagram

The meter consists of:

Three metering elements
Meter power supply unit
Microcontroller with EEPROM
RTC with a Li-battery

LCD

Pulse emitting LED(S)

Scroll push-button

Reset push-button

IR optical port

RS 458 (optional)

Tariff input(s) (optional)

Pulse input(s) or tariff output(s) (optional)
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5.1. Metering elements

The MT174 meters are equipped with three metering elements.

The metering elements enable accurate measurement of active, reactive and apparent energy in a wide
metering and a temperature range. The voltage range is from 0.8 Ur to 1.15 Ur - within it the MT174 meters
measure energy with declared accuracy.

The metering elements consist of a current and a voltage sensor. The current sensor is a Rogowski coll

(a current transformer with an air core), while the voltage sensor is a resistive voltage divider.

Signals of currents and voltages are fed to the A/D converters. Then they are digitally multiplied so that
instantaneous power is calculated. The instantaneous power is integrated in the microcontroller, where it is
further processed.

N L
MICROCONTROLLER
AlD
X
:— AlD

Figure 11: Metering element

The metering element ensures excellent metering properties:
¢ Negligible effect of influence quantities and electromagnetic disturbances
¢ High long-term stability so that meter recalibration is not required over its lifetime
¢ Long meter lifetime and high reliability in use

5.2. Power supply stage

The power supply stage is a capacitor type and is supplied with all three phase voltages.

It enables a meter to operate accurately also if just one phase and neutral or two phases are connected to
the meter, and the voltage range is from 80% to 120% of the rated voltage.
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5.3. Microcontroller

The microcontroller acquires signals from the metering elements, processes them and calculates values of
measured energy. The metering results are stored in energy registers for particular tariffs and total.
The microcontroller also generates pulses for the LED(s) and pulse output(s), enables two-way communica-

tion via the optical port and a serial interface (if built-in), records load profile and events as well as drives the
LCD.

All measured data is stored in a non-volatile memory and is kept for more than 10 years period without an
external power supply.

Operation of the microcontroller is controlled with a watchdog.

5.3.1. Load-profile recorder

A load-profile recorder is provided with maximum eight channels. The recording period can be set to 5, 15,
30 or 60 minutes.

NOTE: If maximum demand is measured too, load-profile registration period and
demand period should be of the same value.

Energy or demand can be registered in load-profiles. Data in the load-profile recorder are provided with a time
stamp (date and time of the end of a registration period), a meter status in the last registration period. A
capacity of the load-profile recorder depends on the registration period and a number of registered quantities
(channels) and is given in the following table.

Load-profile capacity (days)
Number of Registering period
channels | | pg LP1 LP1 LP2
60 min 30 min 15 min day
1 793 396 198 735
2 476 238 119 490
3 340 170 85 367
4 261 130 65 294
5 214 107 53 245
6 182 91 45.5 210
7 158 79 39.5 183
8 140 70 35 163

Table 2: LP1 and LP2 capacity in days regarding registering period

& WARNING: If the registration period is changed, the data stored in the load profile will be
lost. Before changing load-profile registration period the load-profile data must be
downloaded first in order not to be lost.
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The following data can be stored in the load-profile:

Positive active energy +A or demand +P

Negative active energy —A or demand -P

Absolute active energy IAl or demand IPI

Positive reactive energy +R or demand +Q

Negative reactive energy -R or demand -Q

Reactive energy in first quadrant R1 or demand Q1
Reactive energy in second quadrant R2 or demand Q2
Reactive energy in third quadrant R3 or demand Q3
Reactive energy in fourth quadrant R4 or demand Q4
Apparent energy S

The MT174 enables, as an option, second load profile with day period for recording energy (except 16.8.x
registers). Second load profile will record energy up to 8 selected registers at the end of each day (daily billing).

Both load profile records can be displayed on LCD.

5.3.2. Event log

The MT174 meter has two Event Logs:

The Event Log P.98 - can register 209 events and meter statuses.
The Event Log P.98.1 - can register 74 events - mostly fraud attempts.

The Event Logs are organized as a FIFO memory. In this way the last 209 respectively 74 events are always
available. Every registered event or meter status is accompanied with a time stamp consisting of date and
time when it has occurred.

The following events and meter statuses can be registered in the P.98 Event Log:

V1.71 -

Fatal meter error

Meter billing reset

Watch-dog reset

Changed a value of set parameters

Changed load-profile registration period

Internal clock setting

Daylight save period time change

Network voltage failure

Restoration of network voltage

Deleted registers of the load-profile recorder
Deleted registers of the Event Logs 0 and 1
Deleted energy registers

Voltage failure in individual phase (L1, L2, L3)
Restoration of voltage in individual phases (L1, L2, L3)
Voltage lower than set voltage low limit

Voltage higher than set voltage high limit

Opening / closing the meter cover

Opening / closing the terminal block cover
Manipulation with a permanent magnet start / stop

Energy flowing in reversed direction (only at meters for one energy flow direction and at absolute

meters)

Energy loss detected

Fraud start / stop

Phase voltages L1, L2, L3 below the low voltage limit
Phase voltages L1, L2, L3 under the high voltage limit
Phase voltages L1, L2, L3 within voltage limits

Wrong password

Li-battery low

English
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The following events and meter statuses can be registered in the P.98.1 Event Log:

Opening / closing the meter cover

Opening / closing the terminal block cover
Manipulation with a permanent magnet start / stop
Energy flowing in reversed direction (only at meters for one energy flow direction and at absolute
meters)

Deleted Event Log P.98

Deleted load-profile recorder

Deleted energy registers

Change of the meter parameters

Fraud start / stop

Watch-dog reset

Wrong password / log-in

Energy loss detected

Values in Event Log can be erased, optional function of resetting can be disabled.

5.3.3. Technical log-book

Technical log-book is used to record modifications of critical parameters that influence measurement values.
When this profile is full, critical parameters can no longer be changed.
Maximum number of records is 255. Data can be displayed on LCD (maximum 100 records).

5.3.4. Billing results keeping

The MT174 meter keeps billing results (energy and maximum demand values registered by tariffs and total)
for up to the last 15 billing periods (months). A number of billing periods (months) for which billing results are
kept is set in the factory and can’t be changed subsequently. The billing results are stored in a FIFO
memory, so that they are always available for the last n (n = 1, 2, ...,15) billing periods (months), regardless
if the meter billing reset was performed by means of the RTC, the Reset push-button or via the optical port or
remotely via a serial interface. The metering results of the past billing periods (months) can be displayed for
max. 9 previous months, while they can be readout for 15 previous months by means of the optical port or
the serial interface (if it is built-in).

The RTC can be set to perform a billing reset:

Once a year on a specified date and time

Every month on specified day in a month and time

Every month on a specified day in a week after specified day in a month and specified time
Every week on a specified day in a week and time

Every day

Indexation of the registers keeping previous month billing data can be either linear (running from 01 to 15) or
circular (running in circles from 00 to 99 and then again 00 and so on).
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5.4. Real-time clock

A real-time clock is controlled with a 32.768 kHz quartz crystal which is digitally trimmed. Its accuracy is bet-
ter than requested by the IEC 62054-21 standard for time-switches. The RTC involves an internal calendar
that assures information on year, month, day, day in a week, hour, minute, second and leap year.

The RTC enables:

Time-of-use registration (in max. 4 tariffs)

Generating a demand period and load-profile registration period

Generating of time stamp (date and time) for demand and events in the log-books

Automatic meter billing reset at the end of the billing period (month)

DST - automatic change-over to day-light saving period and back to the standard time (winter - sum-
mer time). The meter supports this function for north as well as for south hemisphere on different de-
fined days (first, second, third or last Sunday, Friday... in the month).

5.4.1. RTC back-up supply

A Li-battery is used as the RTC back-up power supply. It assures 5 years of the RTC operation re-serve and
has 20-year shelf-life. The Li-battery is positioned on the meter printed circuit board under the meter cover.

The Li-battery can enable data display on the LCD when the meter is in a no-power state (see chapter 5.5.4
No-power reading option).

5.4.2. RTC accuracy testing

The RTC accuracy is tested via imp/kWh LED (Figure 1, item 8) when the meter is in the RTC test mode.
The meter is set in the RTC test mode operation via an optical interface by means of Iskraemeco MeterView
software by sending the Clock control command to the meter. When the meter is in the RTC test mode,
4.096 Hz test frequency of RTC is fed to the imp/kwWh LED (Figure 1, item 8).
The meter exits the test mode operation by:

e Sending a command for exiting the RTC test mode operation by means of MeterView software

e Disconnecting meter supply voltage
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5.4.3. Time-of-use registration

The meter is designed as a multi-tariff with maximum four tariffs. A tariff change-over time is defined with
hour and minute. Minimal time period between change-over is five minutes. The real-time clock enables
complex daily and weekly tariff structures, as well as a couple of seasons in a year:

e Upto 10 seasons in a year (i.e. 10 weekly tariff programs)

e Up to 10 daily definitions of the tariff change-over program

e Up to 10 tariff change-over inside individual daily tariff programs

e Up to 46 holidays (including those based on a lunar calendar) in which a special tariff program is
defined

The tariff programs control both energy and maximum demand registration.

Tariffs can be changed-over also via tariff inputs; maximum two tariff inputs are available for changing-over
up to four tariffs. When tariff inputs are used for tariff change-over the active tariff is valid both for energy and
demand.

5.4.3.1. Sleeping (passive) tariff program

On request two tariff programs are available. The second tariff program can be used as:

1. Separate tariff program for maximum demand - if this option is selected, the first tariff program controls
energy registration and the second tariff program controls maximum demand registration.

2. Sleeping (passive) tariff program for both (energy and maximum demand registration) - with this option
also the start date (day, month and year) for activation of passive tariff program must be defined:

a. If current date is before start date, the first tariff program is active.

b. On start date at 00:00:00 the meter switches from first to second tariff program (there is no over-
writing of tariff programs, both tariff programs stay intact and in the same place as before switch-
ing).

c. If current date is equal to or later than start date, the second tariff program is active.

d. RTC setting:

- If the second tariff program is active and RTC is set to date before start date, the meter
switches from second to first tariff program.

- If the first tariff program is active and RTC is set to date after start date, the meter switches
from first to second tariff program.

5.4.3.2. Holidays

The MT174 meters support the following holidays:

e Single (on defined year, a month and a day in a month)

e Every year (on defined month and a day in a month)

e Every year with shift to Monday (on defined month and a day in a month and if that date is on Sun-
day, the holiday is shifted to Monday)

e Holidays based on Lunar calendar

For holidays based on Lunar calendar the reference holiday is Eastern according to Gregorian calendar. All
other lunar holidays are defined with a number of days before or after the Eastern for that holiday shifted
days. When defining the other lunar holidays by shifted days, care should be taken that the entered number
of shifted days will not cause that the defined lunar holiday will be in the next or the previous year.
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5.4.4. Maximum demand measurement

The internal clock generates a demand period for demand calculation. Demand is calculated as a mean
value in the integration period.

In the MT174 meters the following demand periods can be set: 5, 15, 30 or 60 minutes. At the end of a de-
mand period the calculated demand is transferred from the current demand period register into the register
of the demand period that was just terminated. It is compared with the value stored in the maximum demand
register in the billing period. If the new calculated demand is greater than the value in the maximum demand
register, a new demand value is stored, otherwise the old value is kept. In this way, a maximum demand is
also registered at the meter billing reset.

NOTE: If the meter registers load-profile, the demand period and the load-profile regis-
tration period should be of the same length.

5.4.5. Meter billing reset

A meter billing reset is usually done by RTC once a month. However, any other period of a meter billing reset
can also be set (see chapter 5.3.4 Billing results keeping”). Day and time of the meter billing reset can be set
for any day in a month and any time during a day. At the meter billing reset the billing data for a current
month are copied from the registers for a current month (a billing period) to the registers of a previous month
(a billing period) and registers for maximum demand in a current billing period (month) are cleared. At the
same time the maximum demand value is added to a sum of maximum demands in the cumulative demand
register and a counter of billing resets is incremented.

The meter billing reset can be performed not only by means of RTC but also by pressing the Reset push-
button (see chapter 5.7.3 Manual meter billing reset), via the IR optical port or remotely via a serial interface,
if it is built-in.
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5.5. LCD

The 7-segment LCD, with additional characters and symbols, complies with the VDEW specifications. Large
characters and a wide angle view enable easy data reading. The LCD back-light illumination is available on
request. The LCD is illuminated by short (Tp < 2 s) pressing the blue push-button. On request the back light

is turned-on all the time.
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Figure 12: LCD

Data are displayed in the right-side by means of eight alphanumeric characters. The size of data characters
is 8 mm high and 4 mm width. The OBIS code (by IEC 62056-61), without the first two characters from the
left side, is employed for data identification. It is displayed in the left side corner by means of five 6 mm high

alphanumeric characters.

An indicator of energy flow direction is displayed in the left top corner.

[ji] NOTE: If there is no load or the load current is lower than the meter starting current, the

indicator of energy flow direction is not displayed.

A physical unit of displayed physical quantity is shown in the right top corner. The indicator of L1, L2, L3
phase voltages presence is displayed in the middle of the top row (optionally can be disabled). If certain

phase voltage is not present, the indicator of that phase is not displayed.

When the indicators L1L2L 3 blink, this indicates wrong phase sequence.

When the indicator L1, L2 or L3 blinks and at the same time the arrow € indicating export energy flow direc-
tion is displayed, it indicates reverse energy flow through the metering element in that phase.

In the LCD bottom row there are eleven signal flags that indicate current valid tariff, meter status and alarms.
The meaning of signal flags (see chapter 5.5.3 Signhal and alarm flags) is engraved on the meter name plate

below them.

5.5.1. LCD testing

The LCD can be tested automatically so that all LCD segments are displayed (Figure 12) for 5 seconds to

check whether they are in order.

The LCD test can be performed either:

After voltage is applied to the meter
In Auto scroll sequence or
In Manual scroll sequence

V1.71 — English
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5.5.2. Data display

Data defined in Auto scroll sequence and in Manual scroll sequence is displayed on the LCD.

Data from Auto scroll sequence is displayed in a circle, and each data is displayed for 8 seconds as a stand-
ard (default) display time. On request, longer or shorter data display time can be set via the meter optical
port by means of Iskraemeco MeterView software.

[E NOTE: Maximum 34 registers can be included in the AUTO scroll mode

At Manual scroll sequence the blue push-button should be pressed for displaying the next piece of data.
Data in Manual scroll sequence remains displayed until the push-button is pressed again or until time for au-
tomatic return into the Auto scroll sequence is elapsed.

On request, billing data for the maximum 9 elapsed billing periods (months) can be displayed in the LCD too.

[jﬂ NOTE: Maximum 50 registers can be included in the MANUAL scroll mode

Data that can be displayed at different meter configurations required by the customer are shown in the table
in the Appendix: Data registers and sequences.

Energy data and demand can be displayed in data formats given in the table below.

Data format No. of integers No. of decimals
Energy
6.0 6 0
7.1 6 1
7.0 7 0
8.2 6 2
8.1 7 1
8.0* 8 0
Maximum demand
4.2 2 2
4.3 1 3
Cumulative maximum demand

6.2 4

6.3 3

*only at direct meters
Table 3: Format modes description
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5.5.2.1. Data reading on the display

Reading of the Active firmware version (1.0.0.2.0) and the Active firmware core signature (Check-sum,
C.1.6) on the display is described in the next procedure:

1. Short press the scroll push button, LCD test mode appears;

2. Short press the scroll push button again, Std dAtA appears;

3. press the scroll push button for 3 seconds to enter the data menu;

4. short press scroll push button until 0.2.0 register appears on the display, read its value on the right
side of the display;

5. short press the scroll push button again and C.1.6 register appears, read its value on the right side of
the display.

See the flowchart in Figure 26.

[E NOTE: Sequence of the registers can be different.

5.5.2.2. Meter test mode

The MT174 meters can be set into the meter test mode via their optical port by means of Iskraemeco Meter-
View software (SET menu) or by means of the push-buttons on the meter front side (see chapter 5.7.6 Driv-
ing menus with push-buttons) in which energy data is displayed with higher resolution. Four decimals are
displayed in the meter test mode (if not requested less decimals to be displayed).

At the same time imp/kWh (and imp/kvarh, LED and imp/kVA if they are built-in) starts to emit pulses with a
pulse rate 40.000 imp/kWh (40.000 imp/kvarh, 40.000 imp/kVAh).

In this way time needed for meter accuracy testing at low load is shortened.
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5.5.3. Signal and alarm flags

The signal flags in the LCD bottom row indicate certain meter status and alarms. They are grouped into three
groups:

e actual tariff (first four flags on the left side)

e alarms (four flags in the middle)

o meter status (last three flags on the right side)

The MT174 meters enable indication of many different alarms but only four of them can be displayed on the
LCD. Therefore, a customer at meter ordering should specify which of them are to be displayed on the LCD.
If more than four alarms are to be indicated on the LCD, one signal flag can be used for two different alarms
(e.g. one signal flag for both the meter cover and the terminal cover opening)

The signal flags from left to right have the following functions:

No. FLAG STATUS MEANING
1 T1 Lit Active first tariff
2 T2 Lit Active second tariff
3 T3 Lit Active third tariff
4 T4 Lit Active fourth tariff
TC Lit Terminal cover has been opened? (option)
MC Lit Meter cover has been opened? (option)
FD Lit Field detector? (meter has been tampered with a permanent magnet - option)
Sto8 REV Lit Energy flowing in reversed direction® (option)
BAT Lit Li-battery low?
PD Lit Data display on LCD in no-power meter state®
9 DRO Lit Meter data down-loading is in progress
10 FF Lit Meter fatal error®
11 SET Lit Meter in programming mode

1 The flag is active only if a corresponding cover opening detector is built into the meter.

2) The flag is active only if an external magnetic field detector is built into the meter (option)

3 The flag could be implemented only at one direction energy flow and at absolute energy meters
4 The flag indicates that Li-battery is low and should be replaced.

% The flag is active only if no-power data displaying in the LCD was requested (option)

8 If the FF signal flag is displayed, the meter should be dismounted from a place of measurement and sent to an au-
thorized repair shop or to the manufacturer for examination and repair. At the same time the F.F.0 register is displayed.
For its meaning see chapter 5.8.4 Fatal error register.

Table 4: Signal and flags description

5.5.3.1. Deleting alarm flags

The alarm flags displayed on the LCD remain displayed even in a case of power-down / power-up. They can
be deleted by:

e sending a formatted command to the meter via its optical port or serial interface (if built-in)
e the meter push-buttons - one of them is sealed (see chapter 5.7.4.5 Deleting alarm flags by push-
buttons)

The customer should specify how the alarm flags are to be deleted at meters ordering.
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5.5.4. No-power reading option

Optionally, data can be displayed on the LCD in a no-power meter state by pressing the Scroll push-button.
Data from the Manual scroll sequence (with exception of historical data if they are included in this sequence)
are displayed on the LCD in the no-power reading mode. For displaying each data on the LCD the Scroll
push-button should be pressed again. If the Scroll push-button has not been pressed for a time longer than
the time of scrolling data in the Auto display mode, the LCD automatically turns-off in order to save the Li-
battery.

5.6. LEDs

The meters for active energy only are provided with a LED (imp/kWh). The meters for active and reactive en-
ergy are provided with two LEDs (imp/kWh and imp/kvarh). The meters for active, reactive and apparent en-
ergy are provided with three LEDs (imp/kWh, imp/kVAh and imp/kvarh). Optionally third LED can be used to
indicate tamper event as on flags (in case apparent energy is not selected).

The LED(s) are used for testing the meter accuracy and indicating meter operation. If current through the
meter is smaller than the meter starting current, the LEDs (or a LED) are (is) permanently lit.

LED STATUS INDICATION

Imp/kWh Blinks Energy is registered. The pulse rate is proportional to the consumed power.

Imp/kVAh Lit Voltages applied to the meter, but load current is lower than the meter starting current.
Imp/kvarh Not lit Voltage not applied to the meter.

Table 5: Status of LEDs

The emitted pulse rate depends on the meter version and load current.

METER VERSION Imax METER CONSTANT
500 imp/kWh
Direct connected (D2) 120 A (500 imp/kVAh

500 imp/kvarh)
1.000 imp/kWh
Direct connected (D1) 85A (1.000 imp/kVAh
1.000 imp/kvarh)
10.000 imp/kWh
CT operated (T1) 6 A (10.000 imp/kvarh,
10.000 imp/kVAh)

Table 6: Meter constants

In the meter test mode pulse rate is increased to 40.000 imp/kWh (kVAh/imp and kvarh/imp) in order to
shorten time needed for testing the meters at low loads.

On request the imp/kWh - LED can have an additional function. In the RTC test mode operation for testing
RTC accuracy it blinks with frequency that is equal to the RTC test frequency i.e. 4.096 Hz (see chapter
5.4.2 RTC accuracy testing).
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5.7. Push-buttons

Two push-buttons are built in the meter cover.

Figure 13: Push-buttons on the meter cover

1. Data scroll push-button
2. Reset push-button
3. Cover of the Reset push-button

RESET - an orange push-button under the hinged door that is fixed to the meter cover. Available sealing that
does not depend on the meter cover.
Its primary function is to perform manual billing reset of the meter.

DATA SCROLL - a blue push-button that is always accessible.
Its primary function is to display data from the Manual sequence on request.

Depending on how long the push-buttons were pressed and the combination of pressing them, the push-
buttons enable:

e Selection of the meter operation mode,

e Testing of display,

e Listing of metering results

e LCD back-light turn-on (if this function was requested)

o Data display on the LCD in no-power meter state (if this function was requested)

e Manual billing reset of the meter

¢ Manual setting of the RTC time and date (option),

e Manual setting of data transmission rate (Baud rate) for optical port and serial interface RS485 (if built-
in)

e Manual deleting of alarm flags (option),

At the orange push-button the time duration of pressing does not influence to its function, while at the blue
push-button there are three different time durations of pressing — each of them causing different effect:

a. Short - pressing shorter than 2 sec. - the next data in the menu is displayed.

b. Long - pressing longer than 2 sec. and shorter than 5 sec. - a submenu or a function whose name
is displayed on the LCD is selected.

c. Prolonged - pressing longer than 5 sec. - the meter is returned up for one level of operation (e.g.
on the third level it is necessary to press the blue push-button three times and always keep it pressed
for more than 5 sec. in order to return to the automatic data display mode).

On request the meters can be without the Reset push-button. In such a case the hinged door is ultrasonically
welded to the meter cover and it can’t be opened. If there is no Reset push-button, meter functions that re-
guests pressing it are disabled (e.g. manual meter billing reset, manual setting date and time, etc.).
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5.7.1. Display testing

A display is tested to check if all its segments function properly. In the automatic data display the blue push-
button should be pressed for a short time (Tp < 2 s). The display is tested for 10 seconds and all its seg-
ments are displayed. After 10 seconds the meter returns to automatic data display mode automatically (see
chapter 5.5.1 LCD testing).

5.7.2. Manual data display

Data are displayed on request as follows. The meter is set to the display testing mode (see chapter 5.7.1
Display testing). During the LCD test, the blue pushbutton is pressed for a short time (Tp <2 s).
The Std dAtA title is displayed. In this way a menu for selecting data display on request is entered.
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Figure 14: Std dAtA text on display

In order to enter into the data display on request menu, the blue pushbutton should be pressed for a long
time (2 s < Tp < 5 s). The first data from the Manual scroll list is displayed on the LCD. For displaying the fol-
lowing data from the Manual scroll list, the blue pushbutton should be pressed for a short time again.

If the blue pushbutton has not been pressed for some time, the meter automatically returns back into the
Auto scroll mode.

The exit from the Manual data display mode is performed by prolonged pressing the blue push-button (Tp >
55s).

5.7.3. Manual meter billing reset

For a manual meter billing reset with which the meter is prepared for a new billing period, the seal of the
orange pushbutton door should be broken first and the door should be opened. The orange pushbutton
should be pressed when the meter is in the automatic data display mode. When meter billing reset is per-
formed, a message donkE is displayed on the LCD for a while.
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Figure 15: donE text on display

In case of the meter billing reset, the billing data are transferred from the registers for a current month to the
registers for a previous month, the registers for demand in a current month are deleted, and the counter of
performed billing resets is incremented by one.
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In order to prevent misuse of the Reset push-button after the meter billing reset, the orange pushbutton is
disabled for one demand period or longer time (maximum 1.092 minutes) which can be set by MeterView. If
the orange pushbutton is pressed in time shorter than the Reset pushbutton disable period, the meter billing
reset will not be performed and a message blockEd is displayed on the LCD.
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Figure 16: blockEd text on display

The orange pushbutton cover should be closed and sealed again after the manual meter billing reset was
performed.

On request, the function of manual meter billing reset can be disabled.

5.7.4. Meter setting mode

The meter setting mode enables:

e meter parameters setting via the optical port,
e setting date and time of the RTC by means of the pushbuttons separately for communication via the
optical port and RS485 (if built-in)
e setting data transmission rates by means of the pushbuttons
e deleting of the alarm flags on the LCD by means of the pushbuttons.
All these functions are optional and can be enabled or disabled. To enter into the meter setting mode the
orange pushbutton should be pressed when the meter is in the LCD testing mode.

The menu title SEt is displayed.
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Figure 17: SEt text on display

Now the blue pushbutton should be pressed for a long time (2s < Tp < 5s) to enter into the SET menu.
The first item in the Set menu is displayed. The other items in the Set menu are displayed by short pressing
(Tp < 2s) the blue pushbutton. There are the following options in the SET menu:

e 0.9.1 register of the RTC current time - the RTC current time can be set by means of the pushbut-
tons

o 0.9.2 register of the RTC date - the RTC date can be set by means of the push-buttons

e C.57.0 register of data transmission rate at the optical port - the data transmission rate at the optical
port can be set by means of the pushbuttons

e C.57.1 register of data transmission rate at the interface (if built-in) - the data trans-mission rate at
the interface can be set by means of the pushbuttons

e Par SEt - an option for entering into the meter parameters setting mode which enables setting meter
parameters via the optical port

e Ad rESEt - an option for manual deleting alarm flags on the LCD

All these functions are optional and can be activated by means of MeterView software. See also a flow chart
Pushbutton functions and meter modes in Figure 26 in the chapter 5.7.6 Driving menus with push-buttons).
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5.7.4.1. Setting RTC time by push-buttons

When 0.9.1 register is displayed on the LCD, the orange pushbutton should be pressed in order to edit cur-
rent time.
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Figure 18: RTC time settings on display

The SET flag is displayed on the LCD indicating that displayed time can be edited and the first digit on the
left side starts to blink. It can be incremented by short pressing (Tp < 2s) the blue pushbutton.

When its value is suitable, the orange pushbutton should be pressed to confirm it. The next digit starts to
blink. In this way all digits are to be edited. When the last digit has been edited, the orange push-button
should be pressed to set the new time in the RTC (see chapter 5.7.7 Flowchart of time setting with push-but-
tons). At the same time the meter returns back into the SET menu.

5.7.4.2. Setting RTC date by push-buttons

When 0.9.2 register is displayed on the LCD, the orange pushbutton should be pressed in order to edit cur-
rent date.
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Figure 19: RTC date settings on display

The SET flag is displayed on the LCD indicating that displayed date can be edited and the first digit on the
left side starts to blink. It can be incremented by short pressing (Tp < 2s) the blue pushbutton.

When its value is suitable, the orange pushbutton should be pressed to confirm it. The next digit starts to
blink. In this way all digits are to be edited. When the last digit has been edited, the orange push-button
should be pressed to set the new date in the RTC (see chapter 5.7.7 Flowchart of time setting with push-but-
tons). At the same time the meter returns back into the SET menu.
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5.7.4.3. Setting Baud rates by push-buttons

When C.57.0 register is displayed on the LCD, the orange pushbutton should be pressed in order to set
Baud rate of data transmission via the optical port.

. T O
L5 0L
\/

Figure 20: Baud rates settings on display

The SET flag is displayed on the LCD indicating that the displayed Baud rate value can be edited and at the
same time the Buad rate value starts to blink. By short pressing (Tp < 2s) the blue pushbutton, the possible
Baud rate values are scrolled on the LCD (300, 600, 1.200, 2.400, 4.800, 9.600, 19.200 bit/s). When a suita-
ble Baud rate is displayed on the LCD, the orange pushbutton should be pressed to save it. At the same time
the meter returns back into the SET menu.

In the same manner can be set Baud rate of data transmission via an interface (if it is built-in) in the register
C.57.1.

5.7.4.4. Meter parameters setting mode

When a title PAr SEt is displayed on the LCD, the orange pushbutton should be pressed in order to enter
into the meter parameters setting mode.

DR o oy X
X o

- ™)

\J
Figure 21: PAr Set text on display

The SET signal flag is displayed on the LCD and the title PAr SEt starts to blink indicating that the meter pa-
rameters can be programmed via the optical port. To exit from the Meter parameters setting mode the or-
ange pushbutton should be pressed again. At the same time the meter returns back into the SET menu.

5.7.4.5. Deleting alarm flags by push-buttons

When a title Ad rESEt is displayed on the LCD, the orange pushbutton should be pressed in order to delete
the displayed alarm flags (e.g. meter cover opening, terminal cover opening, reversed energy flow, etc.).

O

Yo )
\d Yyvy
Figure 22: Ad rESEt text on display

When the orange pushbutton has been pressed, the title Ad done and the SET flag are displayed indicating
that the alarm flags have been deleted. At the same time the alarm flags displayed on the LCD are turned-
off.
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Figure 23: Ad donE text on display

The orange pushbutton should be pressed again to return back into the SET menu - Ad rESEt title is dis-
played on the LCD.

By short pressing (Tp < 2s) the blue pushbutton a message End is displayed on the LCD indicating that
there is no more items in the SET menu. If the blue pushbutton is pressed again, the first item in SET menu
is displayed on the LCD.

In order to exit the SET menu, the blue pushbutton should be prolonged pressed (Tp > 5s).

5.7.5. Meter testing mode

The MT174 meters can be set into the testing mode by means of the Reset and Scroll pushbuttons. Data of
energy are displayed with increased resolution in the meter testing mode - maximally four decimals can be

displayed. A number of decimals that will be displayed in the meter testing mode can be set with the Meter-
View software.

To enter into the meter test mode the Reset (orange) push-button should be pressed, when the meter is in
the LCD testing mode. When title SEt is displayed, the blue pushbutton should be pressed short so that title
tESt of the submenu meter testing mode is displayed.

D
D |

N
D™
D i

\J
Figure 24: tESt text on display

The blue pushbutton should be pressed long (2s < Tp < 5s) to display energy data with increased resolution.

e, kW h

X, U I O I I A N |
i (0 (0 31
\

Figure 25: energy data on display

There are three different ways to return back into the standard energy data resolution display mode:

e to send an appropriate formatted command to the meter via its optical port
e with prolonged pressing (Tp > 5s) the blue push-button
e to disconnect the meter from voltages.
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5.7.6. Driving menus with push-buttons

The MT174 meters can be set into different modes (see chapters 5.7.4,5.7.4.1,5.7.4.2,5.7.4.3, 5.7.4.4 and
5.7.4.5) by means of the pushbuttons. The pushbutton functions and the meter modes are shown in the fol-

lowing flowchart
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o kW h|g
> ]
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SHORT
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40
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aeds BARBARAS
A O A A A O, O R, A A
> ( (
BLUE SHORT < hlochEd
PUSH-BUTTON ORANGE A/
MENU PUSH-BUTTON If RESET push-button
MANUAL SCROLL MODE ¥ Jy MENU s’fsxﬁ)’r;essﬁ)d 0%"'” R’?S'Z’T”e
er than the
LONG lone  disabled fime
SEd dRERM SEE
v ! et ! LA ‘L METER SETTING MODE
SHORT
o BBS3ME oa
YR o, DBSRME—
ime can be set
¥ SHORT SHORT SHORT by the pushbuttons
1972 HHRTH o Tt
e . uB'E , : LS ;
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sy kW h
88 BIRSMIL! £51 b1 111 E——
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'
i E n ul PRr SEE }
] A yvy ) 4
' v Yy vy Meter in parameters
: SHORT :
v I SHORT v seffing mode
End Rd rESEE
v YEN=:
Y yvy y
SHORT v
o Ad donk
LEGEND: EELE - !

: - YEvEY Alarm flags are delefed
SHORT Breassiine Ip-=Zs SHORT v  METER TESTING MODE
LONG Presstime 2s<Tp <56 e, KW h Energy dafa are
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v Yvy increased resolution
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Figure 26: Push-button functions and meter modes

[14]
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NOTE: Registers displayed on the LCD in the Manual scroll mode can differ from those
shown in the flowchart as they are optional.
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5.7.7. Flowchart of time setting with push-buttons

Data scroll pushbutton
e B SHORT (Tp < 2s): Increments digit that blinks
e B LONG (2s < Tp < 5s): Keeps old parameter value

Reset pushbutton
O: Confirms value of digit that blinks and goes to the next digit. Enters new value of parameter
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Figure 27: Flowchart of time setting with push-buttons

Date is set with the pushbuttons in the same manner.
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5.8. Communication channels

The meters can be equipped with the following communication channels:

e Optical interface (always built-in)
o RS485 interface (on request)

Built-in communication channels enable:

Billing data readout
Load-profiles readout
Event Log registers readout
Meter parameters readout
Meter parameters setting

Communication with the meter in progress is indicated on the LCD by the DRO signal flag.

5.8.1. Optical port

In the right top corner of the meter there is an optical port that complies with the IEC 62056-21 standard.
It is intended for a local setting of the meter parameters and local data readout.

Figure 28: Optical port

The communication protocol is IEC 62056-21, mode C. Communication mode is serial asynchronous. All
data transmission rates from 300 bit/s to 19.200 bit/s are available. However, the default data transmission
rate is 9.600 bit/s. If data transmission rate of the used optical probe is less than 9.600 bit/s, than transmis-
sion rate of the optical port should be set to the data transmission rate of the optical probe.

The wavelength of the optical port light is 660 nm, luminous intensity in active state is min. 1 mW/sr.
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5.8.2. RS485 interface

On request, an RS485 interface can be built into the MT174 meters. It enables remote readout and setting of
the meter parameters.

The RS485 interface enables connection of 31 meters to one communicator with a built-in RS485 interface,
e.g. Iskraemeco P2CC. Master-slave architecture is used. The communicator is a master device and the
MT174 meters are slave devices. Maximum distance between the meters and the communicator is 1.200
meters. At two-way communication via the RS485 interface the IEC 62056-21, mode C protocol is used. The
data transmission rate is fixed and default set to 9.600 bit/s. Anyhow, any other data transmission rate in the
range from 300 bit/s to 19.200 bit/s can be set depending on the data transmission rate of the master to
which the meter is connected.

The RS485 interface is connected to the auxiliary terminals on the right side of the terminal block.

Terminal Description
27 RS485 A
29 RS485 B

Table 7: RS485 ports on terminal block

NOTE: The meter address could be long up to 20 characters and is stored in the register

[E 0.0.0. Itis not allowed that two meters connected to one master device have the same
address. If the meter address is not specified by a customer at the meter ordering, the
default meter address is the meter serial number.

5.8.3. Data downloaded via optical port

Data downloaded via an interface (optical port or RS485 interface) are identified with OBIS (OBject Identifi-
cation System) codes in compliance with IEC 62056-61 standard. On request the data identification codes
can be EDIS (Energy Data ldentification System) in compliance with DIN 43863, Part 3 standard.

On request, historical data for previous billing periods, besides data for a current billing period, can be also
downloaded via the optical port and an interface (if it is built-in). Historical data can be downloaded for maxi-
mum 15 last billing periods.

5.8.4. Fatal error register

The fatal error register F.F.0 is a hexadecimal value and generates the following alarms when particular bits
are setto 1.

Bit | Error Description

Firmware check-sum error

Parameters check-sum error

Energy / maximum demand check-sum error

Not implemented

Not implemented

0
1
2
3 Not implemented
4
5
6

Warning of detected factory access level*

7 Not implemented
*If only a factor access level has been detected, the "Error” message is not displayed
Table 8: ERROR registers
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5.8.5. Communication protocol

The communication protocol is IEC 62056-21 mode C. The communication is asynchronous half-duplex.

Data format:
1 start bit, 7 data bits, 1 parity bit, 1 stop bit

The entire data block is protected with a control mark BCC in compliance with the DIN 66219 standard.
After receiving a calling telegram at a 300 baud data transmission rate,
- |/ ? Device address ! CRLF or /? ! CRLF

the meter reveals its identification at a 300 baud data transmission rate:
- [ISK5MT174 - “Program version”

where “Program version” is a four digit code. The meter address refers to the contents of the 0.0.0 or 0.0.1
registers. Then the meter waits for 2 sec. so that the proposed data transmission rate is confirmed:

- ACKOS50CRLF.

If the proposed baud rate is confirmed, communication at a 9.600 baud rate follows; if it is not confirmed,
communication at 300 baud continues. The meter transmits the data telegram:

- STX Data! CRLF ETXBCC
where
STX: stands for the start of a text;
Data: refers to codes and data
I CR LF: stands for the end of data
ETX: stands for the end of a text
BCC: stands for Block Check Character - parity check
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5.9. Inputs and outputs

Inputs and outputs are built in the MT174 meters on request. The following inputs and outputs are available:

- Impulse output
- Tariff output
- Tariff input
For possible combinations of inputs and outputs see the chapter 3.2.3 Auxiliary terminals.

5.9.1. Tariff input

One (two-tariff meters) or two tariff inputs (three or four-tariff meters) for external tariff changeover can be
built into the MT174 meters.

Terminal Designation Description
13 TE1/2 Tariff input 1
15 GND Ground

33 TE3/4 Tariff input 2

Table 9: Input terminals

A tariff input is controlled with AC line-to-neutral voltage Un. The microcontroller recognizes that there is
logic 1, if voltage at the input is U = 0.8 Un, and logic 0, if voltage at the inputis U < 0.2 Un.

A customer can specify at which voltage combination, applied at the tariff inputs, a certain tariff is valid. The
customer can also specify whether a tariff input has a ground connected to an auxiliary terminal or it has a
common ground with the meter and is therefore connected inside it.

5.9.2. Pulse output

One pulse output (active energy meters for one energy flow direction or absolute meters) or two pulse out-
puts (active and reactive energy meter for one energy flow direction or active energy meters for two energy
flow directions) can be built into the MT174 meters.

[E NOTE: Pulse output(s) are not available if the meter is equipped with tariff output(s).
Terminal Designation Description

40 GND Ground

41 +AA Pulse output + A

42 -AA Pulse output - A

43 +RA Pulse output + R

Table 10: Pulse output terminals

The pulse output is passive and complies with the IEC 62053-32 standard, class A (SO in compliance with
DIN 43864). The pulse constant is equal to the half value of the meter constant and the standard pulse width
is 40 ms. However, a smaller pulse constant or a larger pulse length can be set on request. The class A
pulses can be transferred to 0.5 m distance.

The pulse output(s) can be performed as an OptoMOS relay with a make contact that can changeover 25 W
(100 mA, 250 V) on request. In this case pulse transmission at a distance of 1 km is made possible. The
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pulse constant is equal to one tenth of the meter constant and the standard pulse width is 100 ms. However,
a smaller pulse constant or other pulse lengths can be set on request.

Optional pulse widths are: 10 ms, 20 ms, 30 ms, 40 ms, 50 ms, 60 ms, 80 ms and 100 ms. The default pulse
width is 40 ms at class A pulse output and 100 ms at OptoMOS relay pulse outputs.

Optional pulse constants at direct connected meters are: 1.000 imp/kWh, 500 imp/kWh, 250 imp/kWh, 200
imp/kWh, 100 imp/kWh, 50 imp/kWh, 25 imp/kWh, 20 imp/kWh and 10 imp/kWh.

The default pulse constants depending on the pulse output type and the meter Imax current is given in the ta-
ble below:

Default output pulse constant (imp/kWh)
Pulse output
Imax up to 85 A Imax = 100 A or 120 A
Class A (S0) 500 250
Optomos relay 100 50
Table 11: Output pulse constant
& WARNING: When other than default pulse width and pulse constant are required, atten-
tion should be paid that the selected values do not cause overlapping of the pulses at

maximum load.

The pulse outputs can be dedicated to any energy which is measured.

5.9.3. Tariff output

One or two tariff outputs can be built into the MT174 meters for controlling an external device by a tariff pro-
gram that is stored in the meter instead of pulse output(s).

Terminal Designation Description
61 TAL/2 Tariff output 1
65 GND Ground

63 TA3/4 Tariff output 2

Table 12: Tariff output terminals

A tariff output is performed as an OptoMOS relay with a make contact that can switchover 25 W (100 mA,
250 V).

[E NOTE: Tariff output(s) are not available if the meter is equipped with pulse output(s).
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6. Antifraud protection

Special attention has been paid to a system of meter data protection through the MT174 meter design in or-
der to prevent its tampering. Besides, special tamper countermeasures are used hard-ware and software
ones.

6.1. Meter seals

The meter and the terminal block cover are fixed with two screws and are secured with a wire and a lead or a
plastic seal. The Reset pushbutton hinged door is sealed separately.

6.2. Always positive registration

The option of always positive energy registration at kWh-meters regardless in which direction energy flows
through the metering elements prevents meter misuse by wrong connection of the conductors into the termi-
nal block. In this way registered energy is equal to the one actually consumed regardless of the meter con-
nection.

Azi = |iA|_l| + |iA|_2| + |iA|_3|

In addition, an alarm flag REV is displayed on the LCD, when energy flows in reversed direction. Besides, a
corresponding indicator L1, L2 or L3 is blinking indicating through which of the metering elements energy
flows in reversed direction.

Reversed energy can be registered into a separate register on request too.
Besides, the following registers can be implemented into the MT174 meters:

e Elapsed time during which energy flown in reversed direction.
e Events counter of reversed energy flow
o Time-stamps of the last reversed energy events

6.3. Passwords

The MT174 meters are protected with three passwords. They protect the meters against unauthorized:

¢ reading the meter data
e changing the meter parameters
e setting time and date in the meter RTC.

The passwords can be up to 12 characters long. If wrong password(s) is (are) entered into a meter three
times, the communication channel is disabled for a certain time in order to prevent attempts of hacking the
meter. Such attempts are also registered into the meter Event Log.

Besides, the following registers can be implemented into the MT174 meters:

e Events counter of wrong password entering
e Time-stamps of the last wrong password entering

6.4. Parameters change protected with a sealed push-button
Besides protection with a password the meter parameters change can be protected with the Reset pushbut-

ton which is sealed. In such a case the Reset pushbutton seal should be broken and the Reset pushbutton
should be pressed before the meter parameters can be changed.
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6.5. Detectors of opening meter cover and terminal cover

On request, a detector of the meter and/or the terminal cover opening can be built into the meter. They are
two switches with a pushbutton that trigger a signal in case of opening the cover. The event is registered in
the Event Log together with its time-stamp (date and time) and the corresponding flag is displayed in the
LCD.

Besides, the following registers can be implemented into the MT174 meters:

e Fraud energy register (see chapter 6.9 Registers of fraud energy)
e Events counter of a cover opening
e Time-stamps of the last reversed cover opening events

Figure 29: A detector of opening the terminal cover

6.6. Detector of the external magnetic field

On request, a detector of an external magnetic field can be built into the meter. If an external magnetic field
is detected, this event is registered in the Event Log together with its time stamp (date and time) and the cor-
responding flag is displayed in the LCD.

Consumed energy during meter tampering with a permanent magnet can be registered into a separate regis-
ter on request too.

Besides, the following registers can be implemented into the MT174 meters:

e Fraud energy register (see chapter 6.9 Registers of fraud energy)

o Elapsed time during which the meter was exposed to an external permanent magnetic field
(if a magnetic field detector is built-in).

e Events counter of a meter tampering with a permanent magnet

e Time-stamps of the last meter tampering with a permanent magnet events
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6.7. Fraud event counters

On request, the meter is equipped with counters of events that count particular events from 0000 to 9999.
They are organized as ring buffers so that after the 9999-th event the new event is registered as 0000.

To each event counter is associated a register that registers a time stamp (date and time) of the last event
that has occurred. All event counters and registers containing their last time-stamps can be downloaded in
the DRO (Data Read Out) sequence via the optical port and via a serial interface (RS485), if it is built-in.

The events and their time-stamps are registered in the following registers.

REGISTER DATA CONTAINED

Cb5h11 Terminal cover opening counter

C51.2 Timestamp of the last terminal cover opening event
C.513 Meter cover opening counter

C514 Timestamp of the last meter cover opening event
C.51.5 External magnetic field influence event counter

C.51.6 Timestamp of the last external magnetic field influence
C.51.7 Reversed energy flow event* counter

C.51.8 Timestamp of the last reversed energy flow event*

*Available only at the meters for measurement energy in one energy flow direction or absolute energy
Table 13: Fraud event registers

Events of meter and terminal cover opening are registered even if they are opened when there is no voltage
applied to the meter.

6.8. Registers of elapsed time

The MT174 meters enable registration of elapsed time:
e since the start of energy measurement
e how much time was energy measured in a particular tariff
¢ how much time energy has flown in reversed direction (only at one energy flow direction meters and
at absolute ones)
e how much time the meter was exposed to a permanent magnetic field (if a magnetic field detector is
built-in)

Besides, the meters have a counter which registers elapsed time during which no voltage has been applied
to the meter.

Elapsed times can be expressed either in hours - in such a case five digits are available or expressed in a
form of YYMMDDhhmm

where means:
YY - years, MM - months, DD - days, hh — hours, mm — minutes.
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6.9. Registers of fraud energy

The MT174 meters have four registers in which energy is separately registered during the meter tampering
besides energy registered in the corresponding registers.
The fraud energy registers are available for the following tamper attempts:

o reversed energy flow direction (only at one energy flow direction meters and at absolute ones)

e permanent magnetic field exposure (if a magnetic field detector is built-in)

e energy registered since the meter and/or terminal cover has been opened

Besides, time how long a particular fraud has lasted is registered in the corresponding register of elapsed
time (see chapter 12Tamper registers (energy registers and registers of elapsed time) in the 14 Appendix II:
EDIS codes, data stored in registers, sequences, historical values).

6.10. Event logs

All events are registered also in the Event Logs (see chapter 5.3.2 Event log) together with their time stamps
(date and time of the event occurrence).

6.11. SEP2 MeterView Software

SEP2 MeterView software for meter managing is available on request instead of the standard Meter-View
software. The SEP2 MeterVew enables:

e Logging of a user to the SEP2 MeterView software by entering its username and its password

o Multi-level authorisation (meter reading, time and date setting, changing meter parameters, deleting
energy registers)

o Data base keeping data who, when and what has done with a particular meter.
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7. Meter installation

1. Check if voltage and maximum current printed on the meter name plate correspond to the voltage in
the network and to the current which will flow through the meter.

2. Fix the meter with three screws to the measuring place.

3. Connect the meter in compliance with the connection diagram which is stuck in the inner side of the
terminal cover (or printed on the meter name plate).

4. Tighten the terminal screws with appropriate torque. For direct connection the tightening torque
should be between 2,6 and 3,0Nm, at current transformer connection it should be between 1,5 and
1,7Nm. The recommended torque for tightening current terminal screws is 2.5 Nm.

5. Check the meter operation indicators:

- Imp/kWh (imp/kvarh) LED is lit (load current is smaller than the meter starting current)

- Imp/kWh (imp/kvarh) LED is blinking with frequency that is proportional to the measured de-
mand (the meter measures and registers energy)

- Imp/kWh (imp/kvarh) LED is not lit (the meter is in no-power state). In this case the following
should be checked:

a) Atdirectly connected meters: voltage links in lower position (if not, the voltage links slides
should be moved to their lower position)

b) Connected current conductors to the meter (if not, they should be connected)

c) If both above conditions are fulfilled, it means that there is no voltage in the network. If
there is a voltage in the network, something is wrong with the meter. In such a case the
meter should be replaced.

6. Checkthe L1, L2 and L3 indicators on the LCD if current conductors are connected correctly:

- L1L2L3indicators are displayed - all three phase voltages are present

- Some of the L1 L2 L3 indicators are not displayed (voltage in these phases is not present).
Check if current conductors of these phases are connected and/or their voltage links are in the
bottom position (at direct connected meters) or find the reason for the phase voltage absence
and eliminate it.

- Some of the L1 L2 L3 indicators are blinking and at the same time import energy indicator is
displayed indicating that current through that metering element is reversed. In such a case
change the input and the output of the corresponding current terminals.

- L1L2L3indicators are blinking - reversed phase sequence that causes rotation of magnetic
field in reversed direction. In this case check current conductors sequence in the meter or find
the place of reversed voltage phase sequence and connect them correctly.

[E NOTE: Reversed phase sequence does not influence in energy measurement accuracy.

1. Check if alarm flags are displayed on the LCD and delete them. If necessary, remove a cause that
they are displayed.

2. Check RTC date and time and correct them, if necessary.

3. Perform a meter billing reset (press the orange pushbutton)

4. Seal the meter (the terminal cover and the orange pushbutton cover).

V1.71 — English 59/76



'\) iskraemeco MT174

BY ELSEWEDY ELECTRIC Technical description

8. Tools for meter managing

The following tools are used for managing the MT174 meters:

e For service meter programming and local data downloading:

a) MeterView or alternatively SEP2 MeterView (Iskraemeco software)
b) Optical probe
c) PC: adesk-top or a laptop with operating system Windows XP or later Windows version

The tool is intended for the operators who service or reprogram the meters in the laboratory or in the field.

e For local data downloading and meters programming in the field:

d) MeterRead (Iskraemeco software) for all type of palm-top PCs operating in the Windows Mobile
operating system

e) Optical probe

f) Palm-top PC with Windows Mobile

The tool is intended for a personal who read-out the meters in the field.

9. Meter maintenance

The meter is designed and manufactured in such a way that no maintenance is required in the entire meter
lifetime. Measuring stability assures that no recalibration is required. If a battery is built into the meter, its ca-
pacity is sufficient to backup all meter functions for its entire lifetime.
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10. Meter connection diagram

The meter connection diagram is stuck on the inner side of the terminal block cover or is printed on the me-
ter nameplate. The meters can be connected direct or indirect via current transformers in three-phase four-

or three-wire networks.
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Figure 30: Connection diagrams of the direct connected meters MT174
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Figure 31: Connection diagram of CT operated meter MT174
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11. Technical data

GENERAL METERING PROPERTIES

3x230/400 V, 3x230 V,

Reference voltage Ur 230V, 3x120/208V
(other voltage on request)

Voltage range 0.8 Urto 1.15 Ur

Thermal current 1.2 Imax

Direct connected meter: 85 A or 120 A

Max. current Imax CT operated meter: 6 A

Utilization category UC2 (85 A) or UC3 (120 A)

Short-circuit current 30 X Imax

Reference frequency 50 Hz, 60 Hz

METERING PROPERTIES BY IEC 62053-21 and -23

Accuracy class for active energy 2or1l

Accuracy class for reactive energy 3or2

Accuracy class for apparent energy 3or2

Direct connected meters

Basic current Ib 5A 10A

Starting current Is; Class 2 Class 1 Class 2 Class 1
0.025 A 0.02 A 0.05 A 0.04 A

CT operated meters

Rated current In 1A

Starting current Ist 20 mA

METERING PROPERTIES BY EN 50470-3

Mechanical environment M1

Electromagnetic environment El

Accuracy class for active energy AorB

Direct connected meters

Reference current Iref 5A 10A

Transitional current Itr 05A 1A

Minimum current lmin Class A Class B Class A Class B
0.25A 0.25A 05A 0.4 A

Starting current Ist 0.025 A 0.02 A 0.05A 0.04 A

CT operated meters

Reference current Iref 1A

Transitional current Itr 50 mA

Minimum current Imin 10 mA

Starting current Ist 2mA

OTHER METER PROPERTIES

500 imp/kWh at Imax = 120 A
500 imp/ kvarh at Imax = 120 A
500 imp/ kVAh at Imax = 120 A
1.000 imp/kWh at Imax = 85 A
Meter constant (per LED) 1.000 imp/ kvarh at Imax = 85 A
1.000 imp/ kVAh at Imax =85 A
10.000 imp/kWh at Imax =5 A
10.000 imp/ kvarh at Imax=5 A
10.000 imp/ kVAh at Imax =5 A

-40°C to +60°C

Operating temperature range
perating temp g (for LCD: -25°C to +60°C)
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Extended temperature range

-40°C to +70°C

Storing temperature

-40°C to +80°C

Relative humidity

95%, non-condensing

Power consumption in voltage circuit

< 0.6 W/ 10VA (without RS485)
< 0.8 W/ 10VA (with RS485)

Power consumption in current circuit

< 0.16 VA (irrespective of reference / basic current)

RTC

Time base

Quartz crystal 32 kHz

Long-term accuracy of RTC

< 0.5 s/day at reference condition

Time-keeping vs. temperature

< 0.15 s/°C/day

Back-up power supply

5 years (Li-battery power supply source)

Li-battery lifetime 20 years
LOAD PROFILE RECORDER
No. of channels max. 8

Registration period

5 min, 15 min, 30 min, 60 min

OPTICAL INTERFACE

Optical interface

IEC 62056-21 (IEC 61107)

Protocol

IEC 62056-21 (IEC 61107) Mode C

Data identification code

OBIS (IEC 62056-61)

Default data transmission rate

default 9.600 bit/s
(on request up to 19,200 bit/s)

RS485 INTERFACE (option)

Protocol

IEC 62056-21 (IEC 61107) Mode C

Data identification code

OBIS (IEC 62056-61)

Data transmission rate

default 9.600 bit/s
(on request up to 19,200 bit/s)

Loop length 1.200 m
Meters in a loop max. 31
OUTPUTS

No. of outputs lor2

Impulse output

IEC 62053-31 class A
(S0 in compliance with DIN 43864)

or OptoMOS relay with make contact

Optomos relay with make contact

Tauiff output (option instead of impulse output)
INPUTS

No. of tariff inputs lor2

Control voltage ur

METER RESISTANCE TO ELECTROMAGNETIC DISTURBANCES

Dielectric strength

4 kV, 50 Hz, 1 min

Overvoltage category (OVC)

ovclil

Electrostatic discharge

(IEC 61000-4-2)
air discharge 15 kV
contact discharge 8 kV

High-frequency el. magnetic field (80 MHz...2 GHz)

(IEC 61000-4-3 ) active: 20 V/m / passive: 30 V/Im

Fast transients (burst)

(IEC 61000-4-4) active: 6 kV / passive: 6 kV

Surge voltage

(IEC 61000-4-5) 6 kV, 1.2/50 ps

Conduct. disturb.Induced by RF fields (150 kHz...80 MHz)

(IEC 61000-4-6) 20 V

Impulse voltage

12 kV, 1,2/50 ps - to main circuits
6 kV, 1,2/50 ps - to auxiliary circuits

Radio interf. supr.

(EN 55022) class B equipment
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DIMENSIONS AND MASS

Meters with long terminal cover:

Dimensions (W x H x D)

178 x 250 x 55 mm

Meters with short terminal cover:

Dimensions (W x H x D)

177x 216 x 55 mm

Mass

approx. 1,0 kg

COMBUSTIBILIY OF METER CASE

Class

IVO (Standard UL 94)

TORQUE FOR TERMINAL SCREWS

Direct connected meters

2.5Nm

CT operated meters

1.0 Nm

Table 14: Technical characteristics
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12. Meter type designation

MT174 - D1 A41 R51 S52 - V22 121 - M3 K 0O 3 Z*

M Static meter
T Three-phase three-element meter
174 Time-of-use meter with maximum
demand indicator and RTC
D1 Terminal block for Imax=85 A
(DIN 43857)
D2 Terminal block for Imax=120 A
T1 Transformer terminal block for
Imax=6 A
A4 Active energy, accuracy class 1
(B by MID)
A5 Active energy, accuracy class 2
(A by MID)
1 Active energy measurement in one
direction (+A)
2 Active energy measurement in two
directions (+A, -A)
4 Measurement of absolute active
energy value (IAl)
R5 Reactive energy measurement,
accuracy class 2 (option)
R6 Reactive energy measurement,
accuracy class 3 (option)
1 Reactive energy measurement in
one direction (+R)
2 Reactive energy measurement in
two directions (+R, -R)
6 Reactive energy measurement in
four quadrants and import and ex-
port (Ql, Q21 Q31 Q4v +Qv _Q)
S52 Apparent energy, calibrated to 2%
(option) S=Ux |
S62 Apparent energy, calibrated to 3%
(option) S=U x|
V12 One tariff input (option)
V22 Two tariff inputs (option)
G12 One pulse output class A (S0) -
option
G22 Two pulse outputs class A (S0) —
Option
L11 One OptoMOS relay
(optional pulse or tariff output)
L21 Two OptoMOS relays
(optional pulse or tariff output)
M RTC
3 Back-up power supply Li-battery
K Communication channel
0 Optical interface (IEC 62056-21)
3 RS485 interface (option)

Z | Load profile register (option)

* For possible combinations of inputs, outputs and interface built into the same meter see chapter 3.2.3 Auxiliary termi-
nals

Table 15: Meter type designation
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13. Appendix I: MT174 meter in photovoltaic (PV) installations

The renewable energy sources including photo-voltaic panels, fuel cells and wind power plants deliver envi-
ronmentally friendly, sustainable electrical power. In recent years, the power generating photovoltaic sys-
tems have become increasingly popular with the residential consumers.

To make the DC voltage produced by these systems available to consumers or to feed it into the power grid
it needs to be transformed into AC voltage of 230 V and 50 Hz. This transformation is commonly made by
the use of photovoltaic converters. Unfortunately, these devices may produce broad frequency disturbance
signals ranging from the low frequency harmonics to conductive and radiated electromagnetic interference in
the MHz range.

In a typical residential photovoltaic system a three-phase electricity meter will be installed as shown on Fig-
ure 32 below. This way it can measure the consumed electric energy and the energy delivered to the grid
(note: a second single-phase PV meter may be used to measure only the energy delivered by the solar pan-
els).

Figure 32: A typical residential solar installation

The three-phase electricity meter of type MT174 complies with the requirements of the »Leitfaden zur Bewer-
tung der Zuverlassigkeit und Messbestandigkeit von Elektrizitdtszdhlern und Zusatzeinrichtungen« published
by the German VDE (Verband der Elektrotechnik Elektronik Informationstechnik), paragraph 3.6 in March
2011. It also complies with CLC/TR50579. This means that the meter is resistant to the symmetrical pertur-
bation currents emitted by PV converters in the range 2 - 150 kHz and may therefore safely be used in a
photovoltaic installation.
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14. Appendix II: EDIS codes, data stored in registers, sequences,
historical values

EDIS
CODE

DESCRIPTION

1. Active energy registers

1.8.0
181
1.8.2
1.8.3
1.8.4
2.8.0
28.1
2.8.2
2.8.3
2.8.4
15.8.0
15.8.1
15.8.2
15.8.3
15.8.4
16.8.0
16.8.1
16.8.2
16.8.3
16.8.4

Positive active energy (A+) total [kWh]

Positive active energy (A+) in tariff T1 [kWh]

Positive active energy (A+) in tariff T2 [KWh]

Positive active energy (A+) in tariff T3 [kWh]

Positive active energy (A+) in tariff T4 [kWh]

Negative active energy (A-) total [kWh]

Negative active energy (A-) in tariff T1 [kWh]

Negative active energy (A-) in tariff T2 [kWh]

Negative active energy (A-) in tariff T3 [kWh]

Negative active energy (A-) in tariff T4 [kWh]

Absolute active energy (JA|) total [kWh]

Absolute active energy (JA]) in tariff T1 [kWh]

Absolute active energy (|Al) in tariff T2 [kWh]

Absolute active energy (JA]) in tariff T3 [kWh]

Absolute active energy (|Al) in tariff T4 [kWh]

Sum active energy without reverse blockade (A+ - A-) total [kWh]

Sum active energy without reverse blockade (A+ - A-) in tariff T1 [kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T2 [kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T3 [kKWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T4 [kWh]

2. Reactive energy registers

3.8.0
3.8.1
3.8.2
3.8.3
3.8.4
4.8.0
4.8.1
4.8.2
4.8.3
4.8.4
5.8.0
5.8.1
5.8.2
583

Positive reactive energy (Q+) total [kvarh]

Positive reactive energy (Q+) in tariff T1 [kvarh]

Positive reactive energy (Q+) in tariff T2 [kvarh]

Positive reactive energy (Q+) in tariff T3 [kvarh]

Positive reactive energy (Q+) in tariff T4 [kvarh]

Negative reactive energy (Q-) total [kvarh]

Negative reactive energy (Q-) in tariff T1 [kvarh]

Negative reactive energy (Q-) in tariff T2 [kvarh]

Negative reactive energy (Q-) in tariff T3 [kvarh]

Negative reactive energy (Q-) in tariff T4 [kvarh]

Imported inductive reactive energy in 1-st quadrant (Q1) total [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T1 [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T2 [kvarh]

Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T3 [kvarh]
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LCD DRO
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

Historical
values
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EDIS
CODE

5.8.4
6.8.0
6.8.1
6.8.2
6.8.3
6.8.4
7.8.0
7.8.1
7.8.2
7.8.3
7.8.4
8.8.0
8.8.1
8.8.2
8.8.3
8.8.4

DESCRIPTION

Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T4 [kvarh]
Imported capacitive reactive energy in 2-nd quadrant (Q2) total [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T1 [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T2 [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T3 [kvarh]
Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T4 [kvarh]
Exported inductive reactive energy in 3-rd quadrant (Q3) total [kvarh]
Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T1 [kvarh]
Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T2 [kvarh]
Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T3 [kvarh]
Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T4 [kvarh]
Exported capacitive reactive energy in 4-th quadrant (Q4) total [kvarh]
Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T1 [kvarh]
Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T2 [kvarh]
Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T3 [kvarh]

Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T4 [kvarh]

3. Apparent energy registers

9.8.0
9.8.1
9.8.2
9.8.3
9.8.4

Apparent energy (S+) total [kKVAh]

Apparent energy (S+) in tariff T1 [KVAh]
Apparent energy (S+) in tariff T2 [kVAh]
Apparent energy (S+) in tariff T3 [kVAh]
Apparent energy (S+) in tariff T4 [kVAh]

4. Registers of active energy per phases

21.8.0
41.8.0
61.8.0
22.8.0
42.8.0
62.8.0
35.8.0
55.8.0
75.8.0

Positive active energy (A+) in phase L1 total [kWh]
Positive active energy (A+) in phase L2 total [kWh]
Positive active energy (A+) in phase L3 total [kWh]
Negative active energy (A-) in phase L1 total [kWh]
Negative active energy (A-) in phase L2 total [kWh]
Negative active energy (A-) in phase L3 total [kWh]
Absolute active energy (JA|) in phase L1 total [kWh]
Absolute active energy (JA|) in phase L2 total [kWh]
Absolute active energy (JA|) in phase L3 total [kWh]

5. Registers of active energy per phases

1.9.0
191
1.9.2
1.9.3
19.4
2.9.0

Positive active energy delta (A+) total

Positive active energy delta (A+) in tariff T1
Positive active energy delta (A+) in tariff T2
Positive active energy delta (A+) in tariff T3
Positive active energy delta (A+) in tariff T4

Negative active energy delta (A-) total
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X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

Historical
values
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29.1 Negative active energy delta (A-) in tariff T1 X X X
29.2 Negative active energy delta (A-) in tariff T2 X X X
293 Negative active energy delta (A-) in tariff T3 X X X
294 Negative active energy delta (A-) in tariff T4 X X X
15.9.0 Absolute active energy delta (JA|) total X X X
15.9.1 Absolute active energy delta (|A]) in tariff T1 X X X
15.9.2 Absolute active energy delta (|A]) in tariff T2 X X X
15.9.3 Absolute active energy delta (|A|) in tariff T3 X X X
1594 Absolute active energy delta (|A]) in tariff T4 X X X
3.9.0 Positive reactive energy delta (Q+) total X X X
3.9.1 Positive reactive energy delta (Q+) in tariff T1 X X X
3.9.2 Positive reactive energy delta (Q+) in tariff T2 X X X
3.9.3 Positive reactive energy delta (Q+) in tariff T3 X X X
394 Positive reactive energy delta (Q+) in tariff T4 X X X
4.9.0 Negative reactive energy delta (Q-) total X X X
49.1 Negative reactive energy delta (Q-) in tariff T1 X X X
4.9.2 Negative reactive energy delta (Q-) in tariff T2 X X X
4.9.3 Negative reactive energy delta (Q-) in tariff T3 X X X
49.4 Negative reactive energy delta (Q-) in tariff T4 X X X
5.9.0 Reactive energy delta in Q1 (Q1) total X X X
5.9.1 Reactive energy delta in Q1 (Q1) in tariff T1 X X X
5.9.2 Reactive energy delta in Q1 (Q1) in tariff T2 X X X
5.9.3 Reactive energy delta in Q1 (Q1) in tariff T3 X X X
5.9.4 Reactive energy delta in Q1 (Q1) in tariff T4 X X X
6.9.0 Reactive energy delta in Q1 (Q2) total X X X
6.9.1 Reactive energy delta in Q2 (Q2) in tariff T1 X X X
6.9.2 Reactive energy delta in Q2 (Q2) in tariff T2 X X X
6.9.3 Reactive energy delta in Q2 (Q2) in tariff T3 X X X
6.9.4 Reactive energy delta in Q2 (Q2) in tariff T4 X X X
7.9.0 Reactive energy delta in Q3 (Q3) total X X X
7.9.1 Reactive energy delta in Q3 (Q3) in tariff T1 X X X
7.9.2 Reactive energy delta in Q3 (Q3) in tariff T2 X X X
7.9.3 Reactive energy delta in Q3 (Q3) in tariff T3 X X X
7.9.4 Reactive energy delta in Q3 (Q3) in tariff T4 X X X
8.9.0 Reactive energy delta in Q4 (Q4) total X X X
8.9.1 Reactive energy delta in Q4 (Q4) in tariff T1 X X X
8.9.2 Reactive energy delta in Q4 (Q4) in tariff T2 X X X
8.9.3 Reactive energy delta in Q4 (Q4) in tariff T3 X X X
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8.9.4 Reactive energy delta in Q4 (Q4) in tariff T4 X X X
9.9.0 Apparent energy delta (S+) total X X X
9.9.1 Apparent energy delta (S+) in tariff T1 X X X
9.9.2 Apparent energy delta (S+) in tariff T2 X X X
9.9.3 Apparent energy delta (S+) in tariff T3 X X X
9.9.4 Apparent energy delta (S+) in tariff T4 X X X

6. Maximum demand registers:

1.6.0 Positive active maximum demand (A+) total [KW] X X X
16.1 Positive active maximum demand (A+) in tariff T1 [kW] X X X
1.6.2 Positive active maximum demand (A+) in tariff T2 [kW] X X X
1.6.3 Positive active maximum demand (A+) in tariff T3 [kW] X X X
1.6.4 Positive active maximum demand (A+) in tariff T4 [kW] X X X
2.6.0 Negative active maximum demand (A-) total [kKW] X X X
26.1 Negative active maximum demand (A-) in tariff T1 [KW] X X X
2.6.2 Negative active maximum demand (A-) in tariff T2 [kW] X X X
2.6.3 Negative active maximum demand (A-) in tariff T3 [kW] X X X
26.4 Negative active maximum demand (A-) in tariff T4 [kW] X X X
15.6.0 Absolute active maximum demand (JA|) total [kW] X X X
15.6.1 Absolute active maximum demand (JA|) in tariff T1 [kW] X X X
15.6.2 Absolute active maximum demand (JA|) in tariff T2 [kW] X X X
15.6.3 Absolute active maximum demand (JA|) in tariff T3 [kW] X X X
15.6.4 Absolute active maximum demand (JA|) in tariff T4 [kW] X X X
3.6.0 Positive reactive maximum demand (Q+) total [kvar] X X X
4.6.0 Negative reactive maximum demand (Q-) total [kvar] X X X
5.6.0 Reactive maximum demand in Q1 (Q1) total [kvar] X X X
6.6.0 Reactive maximum demand in Q2 (Q2) total [kvar] X X X
7.6.0 Reactive maximum demand in Q3 (Q3) total [kvar] X X X
8.6.0 Reactive maximum demand in Q4 (Q4) total [kvar] X X X
9.6.0 Apparent maximum demand (S+) total [KVA] X X X

7. Cumulative maximum demand registers

1.2.0 Positive active cumulative maximum demand (A+) total [kW] X X /
1.2.1 Positive active cumulative maximum demand (A+) in tariff T1 [kKW] X X /
1.2.2 Positive active cumulative maximum demand (A+) in tariff T2 [kW] X X /
1.2.3 Positive active cumulative maximum demand (A+) in tariff T3 [kW] X X /
1.2.4 Positive active cumulative maximum demand (A+) in tariff T4 [kW] X X /
220 Negative active cumulative maximum demand (A-) total [kW] X X /
221 Negative active cumulative maximum demand (A-) in tariff T1 [KW] X X /
2.2.2 Negative active cumulative maximum demand (A-) in tariff T2 [kW] X X /
2.2.3 Negative active cumulative maximum demand (A-) in tariff T3 [kW] X X /
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224 Negative active cumulative maximum demand (A-) in tariff T4 [kW] X X /
15.2.0 Absolute active cumulative maximum demand (|A]) total [kW] X X /
15.2.1 Absolute active cumulative maximum demand (JA]) in tariff T1 [kW] X X /
15.2.2 Absolute active cumulative maximum demand (JA]) in tariff T2 [kW] X X /
15.2.3 Absolute active cumulative maximum demand (JA]) in tariff T3 [kW] X X /
15.2.4 Absolute active cumulative maximum demand (JA]) in tariff T4 [kW] X X /
3.20 Positive reactive cumulative maximum demand (Q+) total [kvar] X X /
4.2.0 Negative reactive cumulative maximum demand (Q-) total [kvar] X X /
5.2.0 Reactive cumulative maximum demand in Q1 (Q1) total [kvar] X X /
6.2.0 Reactive cumulative maximum demand in Q2 (Q2) total [kvar] X X /
7.2.0 Reactive cumulative maximum demand in Q3 (Q3) total [kvar] X X /
8.2.0 Reactive cumulative maximum demand in Q4 (Q4) total [kvar] X X /
9.2.0 Apparent cumulative maximum demand (S+) total [kVA] X X /

8. Demands in a current demand period

1.4.0 Positive active demand in a current demand period (A+) [kW] X X /
240 Negative active demand in a current demand period (A-) [kW] X X /
15.4.0 Absolute active demand in a current demand period (JA[) [kW] X X /
3.4.0 Positive reactive demand in a current demand period (Q+) [kvar] X X /
4.4.0 Negative reactive demand in a current demand period (Q-) [kvar] X X /
5.4.0 Reactive demand in a current demand period in Q1 (Q1) [kvar] X X /
6.4.0 Reactive demand in a current demand period in Q2 (Q2) [kvar] X X /
7.4.0 Reactive demand in a current demand period in Q3 (Q3) [kvar] X X /
8.4.0 Reactive demand in a current demand period in Q4 (Q4) [kvar] X X /
9.4.0 Apparent demand in a current demand period (S+) [KVA] X X /

9. Demands in the last completed demand period

1.5.0 Positive active demand in the last completed demand period (A+) [kKW] X X /
2.5.0 Negative active demand in the last completed demand period (A-) [kW] X X /
15.5.0 Absolute active demand in the last completed demand period (JA]) [kW] X X /
3.5.0 Positive reactive demand in the last completed demand period (Q+) [kvar] X X /
45.0 Negative reactive demand in the last completed demand period (Q-) [kvar] X X /
5.5.0 Reactive demand in the last completed demand period in Q1 (Q1) [kvar] X X /
6.5.0 Reactive demand in the last completed demand period in Q2 (Q2) [kvar] X X /
7.5.0 Reactive demand in the last completed demand period in Q3 (Q3) [kvar] X X /
8.5.0 Reactive demand in the last completed demand period in Q4 (Q4) [kvar] X X /
9.5.0 Apparent demand in the last completed demand period (S+) [KVA] X X /

10. Instantaneous power registers

1.7.0 Positive active instantaneous power (A+) [kW] X X /
21.7.0 Positive active instantaneous power (A+) in phase L1 [kW] X X /
41.7.0 Positive active instantaneous power (A+) in phase L2 [kW] X X /
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61.7.0 Positive active instantaneous power (A+) in phase L3 [kW] X X /
2.7.0 Negative active instantaneous power (A-) [kW] X X /
22.7.0 Negative active instantaneous power (A-) in phase L1 [kW] X X /
42.7.0 Negative active instantaneous power (A-) in phase L2 [kW] X X /
62.7.0 Negative active instantaneous power (A-) in phase L3 [kW] X X /
15.7.0 Absolute active instantaneous power (|A[) [kW] X X /
35.7.0 Absolute active instantaneous power (|A]) in phase L1 [kW] X X /
55.7.0 Absolute active instantaneous power (|A|) in phase L2 [kW] X X /
75.7.0 Absolute active instantaneous power (|Al) in phase L3 [kW] X X /
16.7.0 Sum active instantaneous power (A+ - A-) [KW] X X /
36.7.0 Sum active instantaneous power (A+ - A-) in phase L1 [kW] X X /
56.7.0 Sum active instantaneous power (A+ - A-) in phase L2 [kW] X X /
76.7.0 Sum active instantaneous power (A+ - A-) in phase L3 [kW] X X /
3.7.0 Positive reactive instantaneous power (Q+) [kvar] X X /
23.7.0 Positive reactive instantaneous power (Q+) in phase L1 [kvar] X X /
43.7.0 Positive reactive instantaneous power (Q+) in phase L2 [kvar] X X /
63.7.0 Positive reactive instantaneous power (Q+) in phase L3 [kvar] X X /
4.7.0 Negative reactive instantaneous power (Q-) [kvar] X X /
24.7.0 Negative reactive instantaneous power (Q-) in phase L1 [kvar] X X /
44.7.0 Negative reactive instantaneous power (Q-) in phase L2 [kvar] X X /
64.7.0 Negative reactive instantaneous power (Q-) in phase L3 [kvar] X X /
9.7.0 Apparent instantaneous power (S+) [kKVA] X X /
29.7.0 Apparent instantaneous power (S+) in phase L1 [kVA] X X /
49.7.0 Apparent instantaneous power (S+) in phase L2 [kVA] X X /
69.7.0 Apparent instantaneous power (S+) in phase L3 [kVA] X X /

11. Electricity network quality registers

11.7.0 Instantaneous current (1) [A] X X /
31.7.0 Instantaneous current (1) in phase L1 [A] X X /
51.7.0 Instantaneous current (1) in phase L2 [A] X X /
71.7.0 Instantaneous current (1) in phase L3 [A] X X /
91.7.0 Instantaneous current (1) in neutral [A] X X /
11.6.0 Maximum current (I max) [A] X X /
31.6.0 Maximum current (I max) in phase L1 [A] X X /
51.6.0 Maximum current (I max) in phase L2 [A] X X /
71.6.0 Maximum current (I max) in phase L3 [A] X X /
91.6.0 Maximum current (I max) in neutral [A] X X /
12.7.0 Instantaneous voltage (U) [V] X X /
32.7.0 Instantaneous voltage (U) in phase L1 [V] X X /
52.7.0 Instantaneous voltage (U) in phase L2 [V] X X /
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72.7.0 Instantaneous voltage (U) in phase L3 [V] X X /
13.7.0 Instantaneous power factor X X /
33.7.0 Instantaneous power factor in phase L1 X X /
53.7.0 Instantaneous power factor in phase L2 X X /
73.7.0 Instantaneous power factor in phase L3 X X /
14.7.0 Frequency [Hz] X X /

12. Tamper registers (energy registers and registers of elapsed time)

C.53.1 Tamper 1 energy register X X /
C.53.2 Tamper 2 energy register X X /
C.53.3 Tamper 3 energy register X X /
C.534 Tamper 4 energy register X X /
C.53.11  |Tamper 5 energy register X X /
C.53.5 Tamper 1 time counter register X X /
C.53.6 Tamper 2 time counter register X X /
C.53.7 Tamper 3 time counter register X X /
C.53.9 Tamper 4 time counter register X X /
C.53.10 |Tamper 5 time counter register X X /

13. Events registers (counters and time-stamps)

C.2.0 Event parameters change - counter X X /
c.21 Event parameters change - timestamp X X *
C.51.1 Event terminal cover opened - counter X X /
C.51.2 Event terminal cover opened - timestamp X X *
C.51.3 Event main cover opened - counter X X /
C.514 Event main cover opened - timestamp X X *
C.515 Event magnetic field detection start - counter X X /
C.51.6 Event magnetic field detection start - timestamp X X *
C.51.7 Event reverse power flow - counter X X /
C.51.8 Event reverse power flow - timestamp X X *
C.7.0 Event power down - counter X X /
C.7.10 Event power down - timestamp X X *
C.51.13 Event power up - counter X X /
C.51.14 Event power up — timestamp X X *
C.51.15 |Event RTC (Real Time Clock) set - counter X X /
C.51.16 Event RTC (Real Time Clock) set - timestamp X X *
C.51.21 |Eventterminal cover closed - counter X X /
C.51.22  |Event terminal cover closed - timestamp X X *
C.51.23 |Event main cover closed - counter X X /
C.51.24 |Event main cover closed - timestamp X X *
C.51.25 |Eventlog-book 1 erased - counter ** X X /
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C.51.26 |Eventlog-book 1 erased — timestamp ** X X *
C.51.27  |Event fraud start - counter X X /
C.51.28 |Event fraud start - timestamp X X *
C.51.29 |Event fraud stop - counter X X /
C.51.30 |Event fraud stop - timestamp X X *

14. Miscellaneous registers used in sequences

0.9.1 Current time (hh:mm:ss) X X /
0.9.2 Date (YY.MM.DD or DD.MM.YY) X X /
0.9.4 Date and Time (YYMMDDhhmmss) / X /
0.8.0 Demand period [min] X X /
0.8.4 Load profile period [min] (option) X X /
0.0.0 Device address 1 X X /
0.0.1 Device address 2 X X /
0.1.0 MD reset counter X X /
0.1.2 MD reset timestamp X X X
0.2.0 Firmware version X X /
0.2.2 Tariff program ID X X /
C.1.0 Meter serial number X X /
Cl1l.2 Parameters file code X X /
Cl4 Parameters check sum X X /
C.15 Firmware built date X X /
C.1.6 Firmware check sum X X /
C.6.0 Power down time counter X X /
C.6.1 Battery remaining capacity X X /
F.F.0 Fatal error meter status X X /
C.87.0 Active tariff X X /
0.2.1 Parameters scheme ID X X /
C.60.9 Fraud flag X X /
0.3.0 Active energy meter constant X X /
0.4.2 Current transformer ratio - numerator X X /
0.4.3 Voltage transformer ratio - numerator X X /
0.4.5 Current transformer ratio - denominator X X /
0.4.6 Voltage transformer ratio - denominator X X /

* for up to 6 events the historical values time stamp can be configured
** |og-book = Event Log; for more information see chapter 5.3.2 Event log.
Table 16: EDIS codes, data stored in registers, sequences, historical values

In DRO - sequence can be selected / shown up to 126 registers.
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Owing to periodic improvements of our products, the supplied products can differ in some details from the information stated in this doc-
ument. The information is subject to alteration without notice.
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4000 Kranj, Savska loka 4, Slovenia

Telephone: +386 (4) 206 40 00, Fax: +386 (4) 206 43 76
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Publisher: Iskraemeco
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