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mat without the prior written consent of Iskraemeco, d.d., except as otherwise provided in your license or as
expressly permitted in writing by Iskraemeco, d.d.

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 manual was written for use of the MT880 meters. This manual, including all documentation incorporated
by reference herein such as documentation provided or made available at Iskraemeco d.d. web site, is pro-
vided 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 companies (hereinafter collec-
tively referred to as »lskraemeco«). Iskraemeco assumes no responsibility for any typographical, technical,
or other inaccuracies, errors, or omissions in this documentation, nor for any loss due to the use of this docu-
mentation. Iskraemeco reserves the right to periodically change information that is contained in this docu-
mentation; however, Iskraemeco makes no commitment to provide any such changes, updates, enhance-
ments, or other additions to this documentation. Iskraemeco shall not be liable for any type of damages re-
lated to this documentation or its use, or performance or non-performance of any software, hardware, ser-
vice, 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 MERCHANTIBILITY OR FITNESS FOR A PARTICULARE PURPOSE AND AGAINST IN-
FRINGEMENT. ISKRAEMECO DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE PROD-
UCT WILL BE UNITERRUPTED 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 AU-
THORIZED REPRESENTATIVE SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE THE SCOPE
OF THIS WARRANTY. SOME JURISDICTIONS DO NOT ALLOW EXCLUSION OF THE IMPLIED WARRAN-
TIES, SO THE ABOVE EXCLUSION MAY NOT APPLY. UNDER NO CIRCUMSTANCES INCLUDING NEGLI-
GENCE, 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 POS-
SIBILITY OF SUCH DAMAGES. SOME JURISDICTIONS DO NOT ALLOW LIMITATION OR EXCLUSION OF
LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES OR ALLOW EXCLUSION OR LIMITATION
OF LIABILITY ONLY FOR NEGLIGENCE, BUT NOT FOR GROSS NEGLIGENCE OR WILLFULL MISCON-
DUCT, 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 CONTRACT WITH WHICH YOU BOUGHT PRODUCT OR SER-
VICE. IF LIABILITY IS NOT DEFINED WITHIN PREVIOUSLLY MENTIONED CONTRACT ISKRAEMECO'’S LI-
ABILITY FOR ANY AND ALL DAMAGE EVER RELATED TO THIS DOCUMENTATION SHALL NOT EXCEED
(IF NOT OTHERWISE DEFINED WITH 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 BEFORE OCCURENCE OF DAMAGE OR 3) 10.000 EUR, WHICHEVER THE LOW-
EST.
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I. About the User manual

The User manual:

¢ s intended to present the MT880 meters;

e represents the purpose of the MT880 meters, meter construction, the way of deriving the measured
guantities and meter functionalities;

o is written for technically qualified personnel at energy supply companies, responsible for system
planning and system operation.

ii. Definitions, Acronyms and Abbreviations

AA Application Association

ABS Absolute IA+] + 1A-

AC Alternating Current

AC Application Core

AM Application Module

AMI Advanced Metering Infrastructure

APDU Application Protocol Data Unit

APN Access Point Name

ASCII American Standard Code for Information Interchange
AT Attention (modem commands used with the AT prefix)
BER Bit Error Rate

bps bits per second

CIP Consumer Information Programme

CLIP Calling Line Identification Presentation
COSEM COmpanion Specification for Energy Metering
CM Communication Module

CsD Circuit-Switched Data

CT Current Transformer

DC Direct current

DHCP Dynamic Host Control Protocol

DIN Deutsches Institut fir Normung (English: German Institute for Standardization)
DL Data Link

DLMS Device Language Message Specification
DNS Domain Name Server

EMC ElectroMagnetic Compatibility

FIFO First-In First-Out

FW FirmWare

GCM Galois/Counter Mode

GMAC Galois Message Authentication Code

GPRS General Packet Radio Service

GSM Global System for Mobile communications
HDLC High-Level Data Link Control

HES Head End System

HHU Hand Held Unit

HLS High Level Security

HW HardWare

ICCID Integrated Circuit Card IDentifier

IDIS Interoperable Device Interface Specifications
IEC International Electrotechnical Commission
IMEI International Mobile station Equipment Identity
10 Input Output

IP Internet Protocol

IPCP Internet Protocol Control Protocol
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LCD Liquid Crystal Display

LCP Link Control Protocol

LED Light Emitting Diode

LLS Low Level Security

LMN Local Metrological Network

LN Logical Name

MCO Meter Cover Opening

MID Measuring Instruments Directive

MP Measurement period

MPA Measurement period output

MPE Measurement period input

MRA External billing reset output

MRE External billing reset input

MZA Output for disabling demand measurement

MZE Input for disabling demand measurement

NCT No Connection Timeout

NET 1A+l — 1A-]

NV Non-Volatile

OBIS OBject Identification System

OIML Organisation Internationale d.e Métrologie Légale
(English: International Organization of Legal Metrology)

ovc OverVoltage Category

PAP Password Authentication Protocol

PDP Packed Data Protocol

PHY PHYsical

PIN Personal Identification Number

PPP Point-to-Point Protocol

PQM Power Quality Management

PUK PIN Unlock Key

RAM Random-Access Memory

RMS Root Mean Square

RTC Real Time Clock

SAP Service Access Point

SIM Subscriber Identification Module

SMA SMA (SubMiniature version A) connector - type of Coaxial RF antenna connector

SMS Short Message Service

SN Serial Number

SW SoftWare

TCO Terminal Cover Opening

TCP Transmission Control Protocol

THD Total Harmonic Distortion

THR THReshold value

TOU Time Of Use

UART Universal Asynchronous Receiver-Transmitter

uc Utilization Category

UbP User Datagram Protocol

ul Unnumbered Information

UNIPEDE Union internation_ale des producteurs et distributeur_s d'énergie élect_rique
(English: International Union of Producers and Distributors of Electrical Energy)

UMTS Universal Mobile Telecommunications System

UTRAN Universal Terrestrial Radio Access Network

VDEW Verband Der ElektrizitatsWirtschaft (English: German Electricity Association)

VT Voltage Transformer

WELMEC | Western European Legal MEtrology Cooperation

WPDU Wrapper Protocol Data Unit
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Ill. Reference documents

e Installation and maintenance manual
e Technical descriptions of communication modules

Iv.Versioning

Date

27.03.2013
29.10.2013
28.11.2013

23.01.2014

12.01.2015

20.02.2015

10.09.2015

28.06.2016

19.10.2016

Version

V1.00
V1.01
V1.02

V1.03

V1.04

V2.00

V2.10

Vv3.00

V3.10

V4.20 — English

Update

First version of the document
Annex 1 (MT880 object list) added to the end of the document
Note regarding RS485 communication ports termination added

Error register explained in detail

Wrong phase sequence case explained

Information about ARON connection added

No power reading information added

Meter type designation corrected

Extended voltage range added

Extended current range added

FW module version 13 & 14 related changes updated:

- System access configuration chapter added

- TOU identifier added

- Recording interval 1 & 2 objects added

2G/3G related description fixed, communication speed values updated
Display cursor definition table updated

Chapter 6.15.12. Operation time, non-operation time, TOU timers was added
Object list in chapter 11. ANNEX 1 was added

In subchapter 3.4. Meter connection:

- information about the identification number of connection diagram (ISXXXXX) was added
- ISXXXXX marks on the connection diagrams were added

Subchapter 4.2.1.3.U-I link was added

In subchapter 4.3. Nameplate, excerpts of the nameplates with descriptions were added
In subchapter 5.1.6. Cursors:

- Table 41, Display cursors definition was updated

- Figure 35, Display cursors legend was rearranged (with new designations)

In subchapter 5.3.2.1. Data menu, example of the registers value reading on the LCD was
added

In subchapter 6.2.4. Pulse outputs, NOTE related to FW core version 5 was added
Subchapter 6.8.1. Alarm monitors was added

In subchapter 6.8.3. Alarm bit assignment, fraud attempt alarm cases were added
In subchapter 6.9.2. Error types, fraud attempt errors were removed from subchapter
NOTE in subchapter 6.9.3.1. Description of errors and required actions was added
Subchapter 6.11.4 Calendar type was added

System access rights options in subchapter 6.16. System access configuration were added
In chapter 11. ANNEX 1

- firmware versions were added and

- MT880 object list was replaced.

In subchapter 6.7.1. Billing reset enabling/disabling, Table 57 was updated
Subchapter 6.7.5.2. Special previous values registers for display was added
Subchapter 6.12.5. Manual tariffication script activation was added

In subchapter 6.12.6. Tariff switch source, option 4 was added

In subchapter 6.14.4. Load control output script table, Table 74 was updated
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12.04.2019 v4.10

10.09.2019 v4.20

Subchapter 7.2.2. Additional communication security was supplemented with the description of
the HDLC channel options object

In chapter 11. ANNEX 1
- firmware versions were updated and
- MT880 object list was updated

In chapter 1.2. Safety instructions, caution text about overcurrent and overvoltage protection,
and warning about radio interference in residential environments were added

As an option, External power supply was added — chapter 6.3. External power supply (option)
Added Measurement period 2 — chapter 3.5.12.2. Average demand

Maximum records number of Load profile 1 and Load profile 2 were changed
(6.6. Load profile).

6.6.1. Profile objects: added Power Quality profile
Chapter 6.15.1. was renamed (Power quality - Power quality monitoring)

In chapter 10. TECHNICAL CHARACTERISTICS, utilization categories and overvoltage cate-
gory were added.

Upgraded firmware version and object list (11. ANNEX 1)
Added chapters:
- 3.5.5.4. Last average voltage
- 3.5.5.5. Last average voltage THD
- 3.5.6.2. Last average current
- 3.5.6.3. Last average current THD
- 3.5.7.2. Instantaneous phase angles between voltage and current
- 6.15.1.8. Voltage fall
- 6.15.2. Power quality indicators
- 6.15.4. THD monitoring
- 6.15.5. Frequency monitoring
- 6.17. Transformer and line losses
- 8.7.2. Push over Ethernet
Improvements of the document
Updated connection diagrams (Figure 3, Figure 5, Figure 6, Figure 7, Figure 9)
Added
- Additional objects for phase angles between current and voltage
- Output toggles
- LMN communication module
- Display lock 2 indicator
Horizontal scroll
- Capture object data index value defined in display readout list
- Status word — meter state information
- “Ready for reconnection” state in Load management relay control
- Relay logic selection (inverting)
Improvements of the document
Added

- in chapter 3.5.9.1. Instantaneous power, objects “Instantaneous reactive power total”
(1-0:130.7.0*255) and “Instantaneous apparent power total” (1-0:131.7.0*255)

- in Table 61, alarms 16-24

- Push over RS-485 (chapter 8.7.3.)

Updated chapter 8.7. Push — changed structure of subchapters
Removed chapter 11: Annex 1

NOTE

E@ OBIS (Object Identification System) code (according to DLMS UA 1000-1:2001 standard)
is composed of 6 groups of digits (A-B:C.D.E*F; i.e. 0-0:1.0.0*255). In a case where the
last group of digits (group F) is not written, means the value of F is 255.

V4.20 — English
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1. SAFETY INFORMATION

Safety information used in this User Manual is described with the following symbols and pictographs:

DANGER: for a possibly dangerous situation, which could result in severe physical injury
or fatality — attention to a high-risk hazards.

WARNING: attention to a medium risk hazards.
A CAUTION: for a possibly dangerous situation, which could result in minor physical injury

or material damage - attention to a low risk hazards.
EE NOTE (Operating instruction): for general details and other useful information.

All safety information in this user manual describes the type and source of danger, its possible conse-
guences, and measures to avoid the danger.

1.1. Responsibilities

The owner of the meter is responsible to assure that all authorized persons who work with the meter read
and understand the parts of the User Manual and Installation and Maintenance Manual that explains the safe
handling with the meter.

The personnel must be sufficiently qualified for the work that will be performed. The installation personnel
must possess the required electrical knowledge and skills, and must be authorised by the utility to perform
the installation procedure.

The personnel must strictly follow the safety regulations and operating instructions, written in the individual
chapters in this User Manual and in the Installation and Maintenance Manual.

The owner of the meter responds specially for the protection of the persons, for prevention of material dam-
age and for training of personnel.

1.2. Safety instructions

/N

CAUTION: At the beginning of handling with the meter, the meter should be carefully taken out of the box
where it was packed. This should prevent the meter from falling as well as any other external or internal
damage to the device and personal injuries. Should such an incident occur despite all precautions, the meter
must not be installed at the metering point as such damage may result in different hazards. In such case, the
meter needs to be sent back to the manufacturer for examination and testing.

/N

CAUTION: The edges of the seal wires are sharp.

/N

WARNING: Safety measures should be observed at all times. Do not break the seals or open the meter at
any time!
The content of this User manual provides all information necessary for safe selection of MT880 meter.
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It must be consulted in all cases where symbol & is marked in order to find out the nature of the po-
tential hazards and any actions, which have to be taken to avoid them.

The meter installation procedure is described in detail in the Installation and Maintenance Manual.
For safety reasons, the following instructions should be followed.

DANGER: Any unauthorized manipulation of the device is dangerous for life and prohibited according to the
applicable legislation. Any attempt to damage the seals as well as any unauthorized opening of the terminal
or meter cover is not allowed according to the national legislation.

AN

CAUTION: On the supply side of installation where the meter is installed, the installer must provide environ-
ment according to requirements for OVC Il or lower, so proper overvoltage protection must be installed
(max. overvoltage <4kV). The protection must be done according to local regulation.

The installer must provide overcurrent protection on the supply side of installation. The cut-off current of pro-
tection must not be higher than meter maximum current (Imax). The current capability of overcurrent protec-
tion must be according to UC rating of the meter equipment (only for direct connected meter). The overcur-
rent protection must be done according to local regulation as well.

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

4]

The installer must consult and comply with local regulations and read the installation instructions written in
the Installation and maintenance manual.

/N

WARNING: Meter installation may not be performed by unauthorised and untrained personnel. Such per-
sons are not allowed to cut the seals and open the terminal or meter cover as contact with the live parts of
the meter is dangerous for life.

DANGER: Opening the terminal or meter cover is dangerous for life because there are live parts inside.

>

CAUTION: The installer is expected to fully understanding the risks and safety issues involved in electrical
installations. The installer shall be aware at all times of the potential hazard of electrical shock and shall ex-
ercise due to caution in completing the task!

Installation personnel must possess the required electrical knowledge and skills and must be authorised by
the utility to perform the installation procedure.

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

CAUTION: The temperature of the terminal block of the connected and operating meter may rise; therefore,
the temperature of the terminal cover may rise as well.

(

DANGER: In case of any damage inside the meter (fire, explosion...) do not open the meter.

/N

CAUTION: The meter may be used only for the purpose of measurement for which it was produced. Any
misuse of the meter will lead to potential hazards.

No maintenance is required during the meter’s lifetime. The implemented metering technique, built-in compo-
nents, and manufacturing process ensure high long-term stability of meters, so that there is no need for their
recalibration during their lifetime.

The capacity of the built in battery is sufficient to backup meter functions like RTC and tampering functions
for its entire lifetime.

Cleaning of the meter is allowed only with a soft dry cloth. Cleaning is allowed only in upper part of the meter
—in region of the LCD. Cleaning is forbidden in the region of terminal cover. Cleaning can be performed only
by the personnel, responsible for meter maintenance.

/N

CAUTION: Do not try to erase the markings, laser printed on the nameplate.

DANGER: Never clean soiled meters under running water or with high-pressure devices. Penetrating water
can cause short circuits. A damp cleaning cloth is sufficient to remove normal dirt such as dust. If the meter
is more heavily soiled, it should be dismounted and sent to the responsible service or repair centre.

While dismounting the meter observe and follow the same safety regulations and instructions as for installa-
tion of the meter.

/N

CAUTION: Visible signs of fraud attempt (mechanical damages, presence of a liquid, etc.) must be regularly
checked. The quality of seals and the state of the terminals and connecting cables must be regularly checked.
If there exist a suspicion of incorrect operation of the meter, the local utility must be informed immediately.

[14]

After the end of the meter’s lifetime, the meter should be treated according to the Waste Electric and Elec-
tronic Directive (WEEE).

/N

WARNING: Possible radio interference in residential environments
This is a class A product. In combination with some communication modules it may cause radio interference
in which case the user may be required to take adequate measures.
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2. ENERGY METERING

MT880 meter is designed for industrial and commercial applications with accuracy class up to 0,5S (MID C)
and is intended for more precise energy measurements. It measures active, reactive, and apparent en-
ergy/demand in two directions and in four quadrants. The meter measures consumed energy in three-phase
four-wire, or three-phase three-wire networks. It can be connected directly or indirectly through measurement
transformers.

Measuring and technical characteristics of the meter comply with the IEC 62052-11, IEC 62053-21,
IEC 62053-22, IEC 62053-23, EN 50470-1, EN 50470-3 standards.

Meters are designed and manufactured in compliance with the standards and ISO 9001, as well as Is-
kraemeco standards.

Meter utilizes the DLMS communication protocol in compliance with the IEC 62056-46 standard.
Also, IEC 62056-21 (former IEC 1107) mode C protocol is supported with limited, manufacturer specific im-
plementation.
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3. MT880 METERS INTRODUCTION

3.1. Standards and references

IEC 61000-4-2

IEC 61000-4-3

IEC 61000-4-4

IEC 61000-4-5

IEC 61000-4-6

IEC 61000-4-15

IEC 62052-11

IEC 62053-21

IEC 62053-22

IEC 62053-23

IEC 62053-24

IEC 62054-21

IEC 62056-21

IEC 62056-42
IEC 62056-46

IEC 62056-47

IEC 62056-53

IEC 62056-61

IEC 62056-62
IEC 62059-41
EN 50470-1

EN 50470-3

CLC/TR 50579

IEC 60664-1:2007

Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electro-
static discharge immunity test

Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques — Radi-
ated, radio-frequency, electromagnetic field immunity test

Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques — Electri-
cal fast transient/burst immunity test

Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge
immunity test

Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immun-
ity to conducted disturbances, induced by radio-frequency fields

Electromagnetic compatibility (EMC) — Part 4-15: Testing and measurement techniques —
Flickermeter — Functional and design specifications

Electricity metering equipment (AC) — General requirements, tests and test conditions — Metering
equipment

Electricity metering equipment (a.c.) — static meters for active energy
(classes 1 and 2)

Electricity metering equipment (a.c.) — static meters for active energy
(classes 0.2 and 0.5)

Electricity metering equipment (a.c.) — static meters for reactive energy
(classes 2 and 3)

Part 24: Static meters for fundamental component reactive energy
(classes 0,5 S, 1S and 1)

Electricity metering (a.c.) — Tariff and load control — Particular requirements for
time switches

Electricity metering — Data exchange for meter reading, tariff and load control —
Direct local data exchange

Electricity metering — Data exchange for meter reading, tariff and load control —Physical layer

Electricity metering — Data exchange for meter reading, tariff and load control —
Data link layer

Electricity metering — Data exchange for meter reading, tariff and load control -COSEM transport
layers for IP networks

Electricity metering — Data exchange for meter reading, tariff and load control —-COSEM Applica-
tion layer

Electricity metering — Data exchange for meter reading, tariff and load control —
Object identification system (OBIS)

Electricity metering — Data exchange for meter reading, tariff and load control —Interface classes
Electricity metering equipment — Dependability — Reliability prediction

Electricity metering equipment (a.c.) — Part 1: General requirements, tests and test conditions -
Metering equipment (class indexes A, B and C)

Electricity metering equipment (a.c.) — Part 3: Particular requirements - Static meters for active
energy (class indexes A, B and C)

Electricity metering equipment (A.C.). Severity levels, immunity requirements and test methods
for conducted disturbances in the frequency range 2 kHz-150 kHz

Insulation coordination for equipment within low-voltage systems - Part 1: Principles, require-
ments and tests

V4.20 — English
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3.2. Meter description

ISKRA

LCD

IR optical
interface

billing ———— ey """%"""""”""""""_ y
reset button J l f i
! -

% =
CT & VT label _*'E‘_." )

meter cover —% ?
sealing screw :

g 3 a8 -4 B

T

T &‘_

terminal cover

terminal cover
sealing screw

\ 4

Figure 1: MT880 — modular version — front view

e

light sensor for LCD
scrolling using torch or
pocket lamp

UP / forward scroll
button

DOWN / backward scroll
button

calibration LED for
active energy

calibration LED for

reactive energy

RTC control

communication mod-
ule (only in modular
version)

meter cover
sealing screw

terminal cover
sealing screw
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scrolling using torch or
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DOWN scroll button

TTTILLL]

calibration LED for

IR optical
interface

active energy
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R -

billing

reactive energy

RTC control

reset button

CT & VT label

meter cover
sealing screw

meter cover
sealing screw

terminal cover

A 4

terminal cover
sealing screw

Figure 2: MT880 — integrated version — front view

terminal cover
sealing screw
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3.3. Main meter properties

Measuring of:
e Active energy and demand of accuracy class up to 0.5S (MID C)
(in compliance with IEC 62053-22, EN 50470-3).
e Reactive energy of accuracy class up to 1 (in compliance with IEC 62053-24).
e Two-way energy flow direction.
e Reactive energy per quadrant measurement.

Energy registration modes:

e Two-way energy flow direction, three-phase energy registered as arithmetic sum of phase energies.
e Two-way energy flow direction, three-phase energy registered as vector sum of phase energies.

Meter connection:

e Direct or transformer connection of the meter.
e 3-phase 4-wire or 3-phase 3-wire connection.
e The three-phase meter can function as a single-phase or a two-phase meter as well.

Meter benefits:

No meter re-calibration over its lifetime required.

High meter reliability.

EMC compatibility better as required by IEC 62052-11 standard.

Higher voltage input “surge” protection and Impulse voltage according to EN 50470-1 and IEC
62052-11.

e Shielded measurement part.

Additional meter functions:

e Power Quality Measurements.

Power Quality Measurements data available as instantaneous or average data.

Harmonic components for currents and voltages (up to the 31%t), THD factor.

Voltage sags & swells.

Under — over voltage.

UNIPEDE voltage tolerance table.

Detection of minimum and maximum voltage for present and previous day.

Detection of minimum and maximum current for present and previous day.

Detection of minimum, maximum, instantaneous and average Power factor; registered per phase
and three-phase.

Detection of phase angles between phase voltages and phase angles between voltages and currents.
e Registration of long and short power downs and duration per phase and three phase.

Time-of-use registration:

Up to 8 tariffs.

Up to 16 masks for configuring different combinations of tariff registers.
Up to 16 seasons tariff programs.

Up to 16 weekly rules.

Up to 32 daily rules.

Up to 16 actions per day tariff program.

Up to 128 special day definitions (holidays ...).

Separate energy and demand tariff switching.

Tariff switching driven by internal RTC (by IEC 61038).

Tariff switching via inputs (separately for energy and demand).

Load-profile recorder:

e Two load profiles.
e Up to 32 free configurable capture objects per profile.
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Communication interfaces (up to three independent communication interfaces in integrated meter version
and up to four independent communication interfaces in modular meter version):

e infrared optical port (IEC 62056-21) for local meter programming and data downloading,
e optional built-in RS232 communication interface or
e optional built-in RS485 communication interface.

Additional communication interfaces are available through exchangeable communication modules only at
modular meter version. (For more information, see chapter 8.5. Exchangeable communication modules.)

LCD: In compliance with the VDEW specification.

Data display modes:

e Autoscroll with configurable appearance time.
e Manual scroll:
- Standard data display mode.
- Load profile (P.01 and P.02) display mode.
- Service log (P.99) display mode.
- Grid quality display mode.

Console push-buttons:

e Up scroll push-button.

e Down scroll push-button.
e Optical scroll button.

e Billing reset push-button.

Indicators:

e LCD:
- Presence of phase voltages L1, L2, L3.
- Presence of phase currents and phase energy flow direction.
- Power flow directions.
- Notification field.
- Physical unit field.
- Alphanumeric field 1 - OBIS identification code presentation.
- Alphanumeric field 2 - Data value presentation.
e LED21: Metrological LED 1 — active energy (left).
e LED2: RTC test LED (middle).
e LED3: Metrological LED 2 — reactive energy (right).

Communication protocols:

e DLMS/COSEM,
e |EC 62056-21, mode E,
e MODBUS.

OBIS data identification code according to IEC 62056—61 standard.

Aucxiliary inputs/outputs:

up to 5 high voltage programmable inputs,

up to 8 non-voltage (OptoMOS) programmable outputs, divided in two different groups (5 + 3),
bistable 5 A relay,

alarm input,

analog output (4 mA — 20 mA) for direct connection to SCADA on the MODBUS module.

Meter programming as well as FW upgrade can be done locally or remotely in compliance with the prede-
fined security policy and specific national regulations.
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Two variants of the U-I link are available only for direct connected meters:

under the terminal cover,
under the meter cover.

Construction:

Made of high quality self-extinguishing UV stabilized material that can be recycled.
Ingress protection IP54 against dust and water penetration (by IEC 60529).

Fraud detection:

registration of magnet tampering,

registration of meter and terminal cover opening,
registration of inverted energy flow direction,
registration of current and voltage asymmetry,
registration of minimum power factor,

two alarm inputs,

missing voltage,

wrong phase sequence,

current without voltage.

Event logs:

Standard event log — 255 entries.

Fraud event log — 255 entries.

Power quality event log — 255 entries.

Power down event log — 64 entries.

Communication event log — 255 entries.

Meter Cover Opening & Terminal Cover Opening event log — 20 entries.

Magnetic tamper event log — 20 entries.

Certification data log — 100 entries.

Power failure event log (records duration of long power failure in any phase) — 10 entries.

Alarming and monitoring is presented via:

LCD special characters and statuses,

up to two alarm outputs,

remote communication channel GPRS or SMS,
specific alarm registers (IDIS, ISKRAEMECO),

load control functionality (three independent channels).

Power supply:

Push:

Primary power supply of the meter
External power supply of the meter (Optional)

on alarm,

on wake-up (for handling dynamic GPRS addresses),
on installation (when meter first put into mobile network),
on interval (up to three different time intervals possible.
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3.4. Meter connection

Connection diagram shows the correct connection of a device into the electrical network.

MT880 meters can be connected to the 3-phase 4-wire or 3-phase 3-wire networks (Aron connection).
All, semi-direct (CT) indirect (CT/VT) as well as direct connections are supported. Connection diagram is
usually located in the inner side of the terminal cover (see Figure 24).

To each connection diagram, corresponding identification number is assigned. It is generated by Iskraemeco
and looks like ISXXXXX, where x represents any number from 0 to 9. On the nameplate of each meter, cor-
responding identification number of the connection diagram is printed, and it can be found as

Conn.: ISXXXXX (see Figure 29 — Figure 32).

The meter with the connection diagram identification number 1S26727 (Figure 3) can also be connected ac-
cording to the following connection diagrams:

e |S26722 (modular version, Aron external connection diagram, grounded "L" terminal) - Figure 7
e |S26723 (modular version, external Aron connection diagram, grounded "K" terminal) - Figure 5

The meter with the connection diagram identification number 1S26729 (Figure 4) can also be connected ac-
cording to the following connection diagrams:

e |S26724 (integrated version, external Aron connection diagram, grounded "L" terminal) - Figure 8
e 1S26725 (integrated version, Aron external connection diagram, grounded "K" terminal) - Figure 6

3.4.1. Indirect connected meters
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‘1‘2‘3‘4‘5‘6‘?‘8‘9‘11‘ 30( (31 | [27) 28| 29, 7| 28] 29 EERERERERE P ball gl 36)
| : 7|29(28 |27:20:38: | 77|77
i ‘ RS485 +option @ 0 option
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L2 . : l; 1 {ll T ----Options ( see installation manual )
" ! fl
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Figure 3: Meter connection diagram — CT, CT/VT connection, 3-phase 4-wire system, modular version
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Figure 4: Meter connection diagram — CT, CT/VT connection, 3-phase 4-wire system, integrated version
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Figure 5: 3-phase 3-wire indirect external Aron connection diagram, “k” terminal grounded, modular version
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Figure 6: 3-phase 3-wire indirect external Aron connection diagram, “k” terminal grounded, integrated version
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Figure 7: 3-phase 3-wire indirect external Aron connection diagram, “I” terminal grounded, modular version
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Figure 8: 3-phase 3-wire indirect external Aron connection diagram, “I” terminal grounded, integrated version
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Figure 9: 3-phase 4-wire connection diagram for direct connected meter, modular version
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Figure 10: 3-phase 4-wire connection diagram for direct connected meter, integrated version
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3.5. Measuring of basic quantities

3.5.1. Measurement system

The measurement systems consist of shielded measurement current transformers. The shield ensures pro-
tection from external magnetic field influence. Measurement system complies with OIML (International Or-
ganization of Legal Metrology) requirements and is resistant to the influence of harmonic disturbances. Long-
term stability ensures no need of recalibration during entire meter lifetime.

Available three-meter variants are:
e Imax=10 A - CT, CT/VT connected meter, 3x57,7/100 V ... 3x240/415 V,

e Imax=20 A - CT, CT/VT connected meter, 3x57,7/100 V ... 3x290/500 V,
e Imax =120 A - direct connected meter, 3x110/190 V ... 3x240/415 V.

NOTE!
E[i] Meter nominal voltage parameter has to be properly set to operate correctly in terms of PQM
(Power Quality Management) and voltage event detection.

Measured quantities:
e active energy/demand: nominal frequency with included harmonics,
e reactive energy/demand: nominal frequency only (natural connection is used),

e apparent energy/demand, measured according to RMS values of voltage and current — includes har-
monic values, in 2 system connection P-Q method is used,

e RMS phase voltages and phase currents,

¢ phase angles between voltages, phase angles between phase voltages and phase currents,
e network frequency,

e harmonic components in phase voltage and phase current (up to 31st harmonic),

e THD (Total Harmonic Distortion) per phase voltage and phase current,

e power factor per phase and total.

3.5.2. Analyse of measured data
3.5.2.1. Active Energy registration method

Vector registration method (X Li)

By vector method, the vectors of each phase L1, L2 and L3 are summed:
o When the vector sum of energies is positive, the meter registers A+ energy.
o When the vector sum of energies is negative, the meter registers A- energy.

Example (phase load is the same):

Phase: L1 L2 L3
Load: +A -A +A

Total registration (1-0:1.8.0*255): (+A) + (-A) + (+A) = +A
Meter registers +A (one-phase load).

Arithmetic registration method

The meter can register energy import (A+) and export (A-) in the same time with arithmetic registration
method.
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Example (phase load is the same):

Phase: L1 L2 L3
Load: +A -A +A
Total registration Energy import (1-0:1.8.0%255): (+A) + (+A) = 2*(+A)

Energy export (1-0:2.8.0*255): -A

3.5.2.2. Reactive Energy registration method

Meter can be configured to register positive and negative reactive energy in two ways:
¢ 0: the sign of the reactive phase energy/power is the sign of that reactive energy itself,
e 1: the sign of the reactive phase energy/power is the sign of the corresponding phase active energy.

Then the reactive phase energies are summed into total values according to the desired energy registration
method.

Which quadrants are summed in Q+ and Q- can be defined in the Reactive energy registration method
(0-0:196.0.11) object. According to this object, instantaneous reactive import/export powers can be calcu-
lated as:

e Q+=QI+Qlland Q- = QIll + QIV, when parameter value is 0 or,
e Q+=QI+QIVandQ-=QIl +QIlll, when parameter value is 1.

3.5.3. Transformer configuration

At CT or CT/VT transformer meter could register energy/demand as well as voltage/current values as pri-
mary or secondary. Type of parameterisation is defined via meter parameter and it is under factory protection
level.

NOTE!

E@ If we switch between primary and secondary registration and data presentation on the already
connected and operating meter, meter does not recalculate data to the new CT or CT/VT ratio.
Already saved meter data remains as they are.

Transformer ratios are separately configured for voltage and current transformers. Both ratios are defined
with numerator and denominator. In such a way, also non-integer ratios can be achieved.

Primary energy and power values are calculated as:

VTNUM CTNUM
VTDEN CTDEN

EP(PRIM) = x EP(SEC)

Where symbols in equation are explained as:
e EP(PRIM) — energy/power primary value
e EP(SEC) - energy/power secondary value

o  VTnum — voltage transformer numerator
e VToen — voltage transformer denominator
o CTnum — current transformer numerator
o CToen — current transformer denominator

If meter is configured for primary measurement and denominator is set to 0, corresponding values will be
registered as secondary values.

V4.20 — English 16/181 3. MT880 METERS INTRODUCTION



'\2 iskraemeco

BY ELSEWETD ELECTRIC

MT880

User manual

3.5.4.

3.5.4.1.

Measurement of different related values
Instantaneous values

Instantaneous voltage,

Instantaneous voltage harmonics,

Instantaneous voltage THD,

Instantaneous current,

Instantaneous current harmonics,

Instantaneous current THD,

Instantaneous current — sum of all three phases,
Instantaneous phase angle,

Instantaneous net frequency,

Instantaneous power,

Instantaneous power factor import total and per phase,
Instantaneous power factor export total and per phase,
Instantaneous active import power total and per phase,
Instantaneous active export power total and per phase,
Instantaneous active absolute power,

Instantaneous reactive import power total and per phase,
Instantaneous reactive export power total and per phase,
Instantaneous reactive power per quadrant total and per phase,
Instantaneous apparent import power total and per phase,
Instantaneous apparent export power total and per phase,
Instantaneous active absolute power total and per phase,
Instantaneous active net presented power total and per phase,
Phase angles U — U,

Phase angles U — |,

Phase angles | — U.

Min/max values

Minimum and maximum voltage,

Daily maximum and minimum voltage,

Previous day maximum and minimum voltage,

Minimum and maximum current,

Minimum and maximum net frequency,

Minimum and maximum power factor total and per phase,
Cumulative maximum demand active import total and per phase,
Maximum demand active import total and per phase,

Cumulative maximum demand active export total and per phase,
Maximum demand active export total and per phase,

Cumulative maximum demand reactive import total and per phase,
Maximum demand reactive import total and per phase,
Cumulative maximum demand reactive export total and per phase,
Maximum demand reactive export total and per phase,
Cumulative maximum demand apparent export total and per phase,
Maximum demand apparent export total and per phase,
Cumulative maximum demand absolute,

Maximum demand absolute,

Cumulative maximum demand net presented,

Maximum demand net presented,

Cumulative maximum demand reactive per quadrant,

Maximum demand reactive per quadrant.
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3.5.5. Voltage
3.5.5.1. Instantaneous voltage, voltage harmonics and THD values

Phase voltage is measured and presented in corresponded DLMS/COSEM objects for each phase sepa-
rately. Internally voltages are always measured in mV. According to measurement transformer parameters,
the measured values are presented as:

e mV values when meter is configured for secondary voltage/current measurement,
¢ Vvalues when meter is configured for primary voltage/current measurement.

Harmonics and THD values are presented in % of fundamental value.
Instantaneous voltage harmonics are measured up to 315t harmonics. Meter also measures voltage THD.
Instantaneous voltage is measured in the meter every 100 ms.

L1 L2 L3 Any phase
Instantaneous voltage |32.7.0 52.7.0 72.7.0 12.7.0
Instantaneous voltage harmonics (h=1...31) |32.7.h 52.7.h 72.7.h X
Instantaneous voltage THD |32.7.124 52.7.124 72.7.124 12.7.124

Table 1: Instantaneous voltage objects in the MT880 meter

3.5.5.2. Daily (current/previous) peak and minimum values

MT880 meter represents daily peak and minimum values of voltage for current day and for previous day in
special objects.

L1 L2 L3
Daily peak voltage (current) |128.8.10 [128.8.20 |[128.8.30
Daily peak voltage (previous) |[128.8.11 [128.8.21 [128.8.31
Daily minimum voltage (current) [128.8.12 [128.8.22 |128.8.32
Daily minimum voltage (previous) |128.8.13 |128.8.23 |128.8.33

Table 2: Peak and minimum values of voltage

3.5.5.3. Average voltage

For each period defined in the object Voltage peak and minimum aggregation period [s] (0-0:128.8.50*255),
the average voltage is calculated and stored in corresponding objects.

L1 L2 L3
Average voltage |32.24.0 |52.24.0 |72.24.0
Table 3: Average values of voltage

3.5.5.4. Last average voltage

Average values of voltages are applied to meter terminals on each phase. Aggregation period is defined with
the Measurement period 1 (1-0:0.8.0*255). The measured values are presented in corresponding objects
for each phase separately. Object value is the last period average value.

L1 L2 L3
Last average voltage period [phase] |32.5.0(52.5.0|72.5.0

Table 4: Last average voltage (per phase) — period 1
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3.5.5.5. Last average voltage THD

Average values of voltage THD are applied to meter terminals on each phase. Aggregation period is defined
by Measurement period 2 (1-0:0.8.1.*255). The measured values are presented in corresponding objects
for each phase separately. Object value is the last period average value.

L1 L2 L3
Last average voltage THD [phase] | 32.15.124 | 52.15.124 | 72.15.124

Table 5: Last average voltage THD (per phase) — period 2

3.5.6. Current

3.5.6.1. Instantaneous current, current harmonics and THD values

Phase current is measured and presented in corresponded DLMS/COSEM objects for each phase separately.
Internally currents are always measured in mA. According to measurement transformer parameters, the meas-
ured values are presented as:

e mA values when meter is configured for secondary voltage/current measurement,
e values when meter is configured for primary voltage/current measurement.

Harmonics and THD values are presented in % of fundamental value.
Current harmonics are measured up to 315t harmonics. Meter also measures current THD.
Instantaneous current is measured in the meter every 100 ms.

SUM L1 L2 L3 Any phase
Instantaneous current |90.7.0 31.7.0 51.7.0 71.7.0 11.7.0
Instantaneous current harmonics (h=1...31) |x 31.7.h 51.7.h 71.7.h X
Instantaneous current THD |Xx 31.7.124 51.7.124 71.7.124 X

Table 6: Instantaneous current objects in the MT880 meter

3.5.6.2. Last average current

Average values of current are applied to meter terminals on each phase. Aggregation period is defined by
Measurement period 1 (1-0:0.8.0*255). The measured values are presented in corresponding objects for
each phase separately. Object value is the last period average value.

L1 L2 L3
31.5.0|51.5.0|71.5.0

Table 7: Last average current (per phase) — period 1

Last average current period [phase]

3.5.6.3. Last average current THD

Average values of current THD are applied to meter terminals on each phase. Aggregation period is defined
by Measurement period 2 (1-0:0.8.1.*255). The measured values are presented in corresponding objects
for each phase separately. Object value is the last period average value.

L1 L2 L3
31.15.124 |51.15.124 | 71.15.124

Table 8: Last average current THD (per phase) — period 2

Last average current THD [phase]
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3.5.7. Phase angles

3.5.7.1.

Instantaneous phase angles between voltages

MT880 meter provides measurement of phase angles between voltages of different phases.

U(L1) - U(L1)
U(L2) — U(L1)
U(L3) — U(L1)
U(L3) - U(L2)

Table 9: Phase angles between voltages objects

3.5.7.2.

Phase angle

81.7.0

81.7.1

81.7.2

81.7.12

Instantaneous phase angles between voltage and current

MT880 meter provides also measurement of phase angles between voltages and currents for every phase.

U(L1) - I(L1)
U(L2) - I(L2)
U(L3) - I(L3)

Phase angle

81.7.40

81.7.51

81.7.62

Table 10: Phase angles between voltage and current objects

3.5.7.3.

Instantaneous phase angles between current and voltage

MT880 meter provides also measurement of phase angles between currents and voltages for every phase.

I(L1) — U(L1)
I(L2) — U(L1)
I(L3) = U(L1)
I(L2) — U(L2)
I(L3) = U(L3)

Phase angle

81.7.4

81.7.5

81.7.6

81.7.15

81.7.26

Table 11: Phase angles between current and voltage objects

3.5.8. Net frequency

3.5.8.1.

Instantaneous net frequency

Meter presents information about supply network frequency in the corresponding object. Frequency is al-
ways measured on one of the connected phase voltages.

Instantaneous net frequency

Any phase

14.7.0

Table 12: Instantaneous net frequency object

V4.20 — English
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3.5.9. Power
3.5.9.1. Instantaneous power

The measurement microcontroller sends measured values to the main microcontroller every 100 ms.

Every instantaneous power value (except Instantaneous reactive power total (130.7.0) and Instantaneous
apparent power total (131.7.0)) is available per phase and as sum over all phases (Table 13).

All phase instantaneous power values can be measured by vector or arithmetic method.

SUM L1 L2 L3

A+ 1.7.0 21.7.0 41.7.0 61.7.0

A- 2.7.0 22.7.0 42.7.0 62.7.0

Q+ |3.7.0 23.7.0 43.7.0 63.7.0

Q- 4.7.0 24.7.0 44.7.0 64.7.0

Ql 5.7.0 25.7.0 45.7.0 65.7.0

Qll 6.7.0 26.7.0 46.7.0 66.7.0

Qlll 7.7.0 27.7.0 47.7.0 67.7.0

Qlv |8.7.0 28.7.0 48.7.0 68.7.0

S+ [9.7.0 29.7.0 49.7.0 69.7.0

S- |10.7.0 30.7.0 50.7.0 70.7.0

ABS 15.7.0 35.7.0 55.7.0 75.7.0

NET 16.7.0 36.7.0 56.7.0 76.7.0
Reactive Total 130.7.0 [N/A N/A N/A
Apparent Total 131.7.0 [N/A N/A N/A

Table 13: Instantaneous power objects

NOTE!
Abbreviation ABS in this user manual means absolute active energy |A+| + |A-|.
Abbreviation NET in this user manual means net active energy |A+| — |A-].

Instantaneous reactive power total (1-0:130.7.0*255) is sum of quadrant instantaneous reactive power val-
ues (Q1 + Q2 + Q3 + Q4).
Instantaneous apparent power total (1-0:131.7.0*255) is sum of apparent instantaneous power S+ and S-.

3.5.10.Power factor

According to DLMS/COSEM structure, power factor is calculated separately for import and export power.
Meter provides information about instantaneous power factor as:

o Power factor positive = active energy positive / apparent energy positive

e Power factor negative = active energy negative / apparent energy negative

NOTE!

Dﬂ The power factor is always calculated using the arithmetic method. Therefore, the instantaneous
power factors for all phases, for the positive and the negative direction, are both valid at the
same time, while the power is registered separately for both directions.

Because specific phase energy can flow only in one direction at certain time, per phase instantaneous power
factors are valid only for one direction (either positive or negative) and the value for other direction is set to 0.

SUM L1 L2 L3
Instantaneous power factor + | 13.7.0 33.7.0 53.7.0 73.7.0
Instantaneous power factor - |84.7.0 85.7.0 86.7.0 87.7.0

Table 14: Instantaneous power factor objects
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3.5.10.1. Minimum and maximum power factor

MT880 meter presents also minimum and maximum value of power factor in the measurement period in spe-

cial objects.

SUM L1 L2 L3
Minimum power factor + |13.3.0 33.3.0 53.3.0 73.3.0
Minimum power factor - 84.3.0 85.3.0 86.3.0 87.3.0
Maximum power factor + |13.6.0 33.6.0 53.6.0 73.6.0
Maximum power factor - |84.6.0 85.6.0 86.6.0 87.6.0

Table 15: Minimum and maximum power factor objects

3.5.10.2. Last average power factor

Last average power factor in the measurement period is calculated and stored in corresponding objects.

SUM L1 L2 L3
Last average power factor + | 13.5.0 33.5.0 53.5.0 73.5.0
Last average power factor - |84.5.0 85.5.0 86.5.0 87.5.0

Table 16: Last average power factor objects
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3.5.11.Energy

MT880 meter provides following energy values:
e positive and negative active energy (A+, A-), sum of all phases and per phase,
e positive and negative reactive energy (R+, R-), sum of all phases and per phase,
e reactive energy (QI, QIl, Qlll, QIV), sum of all phases and per phase,
e positive and negative apparent energy (S+, S-), sum of all phase and per phase,
e ABS (absolute) active energy (|JA+| + |A-|), sum of all phases and per phase,
e NET active energy (JA+| - |A-]), sum of all phases and per phase.

Reactive energy
[kvarh] R+ (Q1+Q2)
Q2
S Apparentenergy [kKVAh]
R
Energy production Energy consumption
A- A+ active energy
[kWh]
Q3 Q4
R- (Q3+Q4)

Figure 11: Quadrant cross

Reactive energy/power can be registered by vector or arithmetic method, positive and negative reactive en-
ergy/power can be registered as sum of different quadrant components:

e Q+=QI+Qlland Q-=Qlll + QIV or
e Q+=QI+QIVandQ-=Qll +Qlll

Besides total registration, MT880 meter provides up to 8 tariffs for energy and demand registration.

MT880 meter provides the following energy values:
e total values,
e Billing period values - time integral 2 values,
e Load profile 1 period values - time integral 5 values,
e Load profile 2 period values - time integral 6 values,
o tariff values.
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3.5.11.1. Total energy values

Supported total energy values in the MT880 meters are presented in Table 17. Different energy types (A+, A-, Q+,
Q-, Ql, Qll, Qlll, QIV, S+, S-, ABS and NET) are registered as three phase values as well as per phase values.

SUM L1 L2 L3

A+ 1.8.0 21.8.0 41.8.0 61.8.0
A- 2.8.0 22.8.0 42.8.0 62.8.0
Q+ 3.8.0 23.8.0 43.8.0 63.8.0
Q- 480 24.8.0 44.8.0 64.8.0
Ql 5.8.0 25.8.0 45.8.0 65.8.0
Qll 6.8.0 26.8.0 46.8.0 66.8.0
Qlll 7.8.0 27.8.0 47.8.0 67.8.0
Qlv |8.8.0 28.8.0 48.8.0 68.8.0
S+ 9.8.0 29.8.0 49.8.0 69.8.0
S- 10.8.0 30.8.0 50.8.0 70.8.0
ABS 15.8.0 35.8.0 55.8.0 75.8.0
NET 16.8.0 36.8.0 56.8.0 76.8.0

Table 17: Total energy objects

3.5.11.2. Tariff energy values

Activation of specific tariff is done by tariff program. Tariff scheme is implemented in the MT880 meter and it
includes only three phase values — there are no tariff registers for per phase energy values.

Total tariff
A+ |1.8.e
A- |2.8.e
Q+ |[3.8.e
Q- |48.e
Ql [5.8.e
Qll |6.8.e
Qlll |7.8.e
QlV |88.e
S+ |9.8.e
S- |10.8.e
ABS |15.8.e
NET |16.8.e

<e> is used as tariff index from 1 to 8

Table 18: Tariff energy registers

3.5.12.Demand

The MT880 meters calculates instantaneous values of demands in the demand period and register the maxi-
mum ones in a billing period for both, per each phase and three-phase.

Demand Py is calculated as a quotient of energy integrated over a period of time and the time period. There-
fore, it is an average value. The period of energy integration is called a demand period Tgp. Maximum de-
mand is the largest demand in a billing period (a time span between two billing resets of the meter).

The MT880 meters calculate momentary value of demand Pcd over elapsed time in a current demand period.
At the end of the demand period the momentary value of demand is equal to the demand, i.e. Pcd = Pa.

At the end of each demand period, a new demand Pgis compared with a current maximum demand Pmq
stored in a corresponding register of a maximum demand for a current billing period. If it is higher, it is stored
in the register; otherwise, it is neglected. If it is stored in the maximum demand register then date and time
when the demand period has ended are stored in corresponding registers too. In such a way in the register
is stored a maximum demand at the end of a billing period as well as date and time when the demand period
has ended.
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At the billing reset, maximum demand for a current billing period is transferred into the corresponding register
for a previous billing period and the register of maximum demand in a current billing period is cleared.
A routine of maxim demand calculation for a new billing period is started from the beginning.

Date and time of the end of maximum demand (so called time stamp) are stated by each maximum demand.

Demand period types

There are two basic demand period types:
¢ fixed demand period,
¢ rolling demand period.

Demand measurement in a fixed demand period
At fixed demand measurement, a new demand period starts when the previous one is ended.

W (kWh,kvarh)
P4 (kW, kvar)

Psd1
Ptd2

Tap1 Tap2

Figure 12: Demand measurement in a fixed demand period

Demand measurement in a rolling demand period
At rolling demand measurement, a demand period po is divided into subintervals Tg.

At the end of each subinterval starts a new demand period. Each measurement period T can be divided into
up to 15 sub periods.

W (kWh,kvarh)
P4 (kW, kvar) /
rd3 /
P
Pra1 rd2 Ws3 Vd
Wg1q Praa Wgy Wss J
s6
Ts1 Tsz T53 Ts4 Tss T56
Tdp1
Tap2
Tdp3
poi - demand periods (i=1, 2, 3, ...) po4
Tgj - subintervals (i=1, 2, 3...)

Figure 13: Demand measurement in a rolling demand period
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Routines of demand calculation
In a case of fixed demand period, demand Psg; is calculated as a quotient of energy integrated over demand
period Ty, and the demand period, i.e.:

W.
Prgi = —

poi
where:

Ptqij - fixed demand in the i-th demand period Ty (=1, 2,3 ...)
Wi; - energy integrated over the i-th demand period poi i=1,23..)

In a case of rolling demand period, demand P,q; is calculated from the following equation:

i+n-1
ZWsi
Pai="=
po
where:

Pygj - rolling demand registered in the i-th demand period (i=1, 2, 3, ...)
Wy - energy integrated over the i-th subinterval (i=1, 2, 3,...)
n - a number of subintervals in the demand period Ty,

Meter calculates an average demand in time interval s a quotient of registered energy during measurement
period and elapsed time Td: Demand = (Eqm — Ex-n) / Td.

Demand = (E(n) - E(n-1))/ Td

4 _J

Energy

P Time

Td

Figure 14: Demand calculation sample

3.5.12.1. Demand measurement resolution

The MT880 can registries primary or secondary values. The meter measuring resolution is programmable.
Demand registers are 32 bit long, so the maximum value in each demand register can be 232 = 4294967296.
The value of the product CT*VT at certain combination of Unom and Imax is important. Table 19 represents
maximum value of CT*VT for specific measurement resolution at specific Un= 57,7 Vand Imax= 6 A.

Resolution 1w 100 mW 10 mwW 1 mw
CT * VT max | 4100000 410000 41000 4100

Table 19: Maximum value of CT*VT

Iskraemeco’s proposal: maximum measurement resolution for primary presentation at CT connected meter
is 100 mw.
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3.5.12.2. Average demand

Measurement period 1 (1-0:0.8.0*255) object is related to measuring and calculating the average demand
values. Available measurement periods are 1, 5, 10, 15, 30, 60 minutes. Values must be entered in seconds.

Values related to measurement period:
e Demand measurements,
e Power factor measurement.

Measurement period 2 (1-0:0.8.1*255) is used for basic time related measurements, such as THD average
values registration. Possible length of measurement period is 1, 5, 10, 15, 30 or 60 minutes — value entered
in seconds can therefore be 60, 300, 600, 900, 1800 or 3600. Other values will be rejected by meter.

NOTE!

If Measurement period is changed, the previous period is still active until it ends and after that the
new set period becomes active.

Average demand objects 1-0:x.4.0 (where “x” represents the first number of codes in Table 20) are objects,
measured with block or sliding measurement period. MT880 meter implements 30 average demand registers.

SUM L1 L2 L3 tariff 1...8

A+ 140 21.4.0 41.4.0 61.4.0 -
A- [24.0 22.4.0 42.4.0 62.4.0 -
Q+ [3.4.0 23.4.0 43.4.0 63.4.0 -
Q- 440 24.4.0 44.4.0 64.4.0 -
Ql [5.4.0 - - - -
Qll [6.4.0 - - - -
Qll |17.4.0 - - - -
QlvV |84.0 - - - -
S+ [94.0 29.4.0 49.4.0 69.4.0 -
S- [10.4.0 30.4.0 50.4.0 70.4.0 -
ABS [154.0 - - - -
NET [16.4.0 - - - -

Table 20: Average demand objects

3.5.12.3. Last average demand

Last average demand objects 1-0:x.5.0 (where “x” represents the first number of codes in Table 21) are
stored as separate objects for possible display on LCD. MT880 meter implements 30 last demand registers.

SUM L1 L2 L3 tariff 1...8
A+ 1.5.0 21.5.0 41.5.0 61.5.0 -
A- 2.5.0 22.5.0 42.5.0 62.5.0 -
Q+ |[3.5.0 23.5.0 43.5.0 63.5.0 -
Q- 4.5.0 24.5.0 44.5.0 64.5.0 -
Ql |55.0 - - - -
Qll |6.5.0 - - - -
(o]]]] 7.5.0 - - - -
QlV |85.0 - - - -
S+ |9.5.0 29.5.0 49.5.0 69.5.0 -
S- 10.5.0 30.5.0 50.5.0 70.5.0 -
ABS 15.5.0 - - - -
NET 16.5.0 - - - -
Table 21: Last demand objects
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3.5.12.4. Maximum demand

Maximum demand registers represent the biggest current average value of values in average demand ob-
jects measured in each measurement period. At the end of each measurement period, current average value
from 1-0:x.4.0*255 register is compared to maximum demand value. If current average value is bigger than
maximum demand value, it replaces the value stored in maximum demand register. Maximum demand val-
ues are set to zero value at the end of each billing period.

Maximum demand can be measured with block or sliding measurement period.
It is possible to measure and calculate maximum demand for

e Active energy in both flow directions,

e Reactive energy per quadrants and as sum of two quadrants,

e Apparent energy in both flow directions.

Maximum demands are registered by individual tariffs and cumulatively.

The measurement and calculation of maximum demand for certain time that follows a period of network volt-
age failure can be blocked with parameter.

Maximum demand objects 1-0:x.6.0, (where “x” represents the first number of codes in the table) are listed
in Table 22.

SUM L1 L2 L3 tariff 1...8
A+ [1.6.0 21.6.0 41.6.0 61.6.0 1.6.1..8
A- [2.6.0 22.6.0 42.6.0 62.6.0 2.6.1..8
Q+ [3.6.0 23.6.0 43.6.0 63.6.0 3.6.1..8
Q- |4.6.0 24.6.0 44.6.0 64.6.0 4.6.1..8
Ql [56.0 - - - 5.6.1..8
Qll [6.6.0 - - - 6.6.1..8
Qlll [7.6.0 - - - 7.6.1..8
QIV [8.6.0 - - - 8.6.1..8
s+ [9.6.0 29.6.0 49.6.0 69.6.0 9.6.1..8
s- [10.6.0 30.6.0 50.6.0 70.6.0 10.6.1..8
ABS [15.6.0 - - - 15.6.1...8
NET |[16.6.0 - - - 16.6.1..8

Table 22: Maximum demand objects

3.5.12.5. Cumulative maximum demand

Cumulative maximum demand objects represent the sum of all maximum demand register values
1-0:x.6.y*255 at the end of billing period. Before the values in maximum demand objects are cleared, they
are added to the appropriate cumulative maximum demand register 1-0:x.2.y*255.

MT880 meter implements 126 cumulative maximum demand registers (Table 23).

SUM R S T tariff 1...8
A+ [1.20 21.2.0 41.2.0 61.2.0 1.21..8
A- 1220 22.2.0 42.2.0 62.2.0 22.1..8
Q+ | 3.2.0 23.2.0 43.2.0 63.2.0 3.2.1..8
Q- [4.2.0 24.2.0 44.2.0 64.2.0 42.1..8
Ql [5.2.0 - - - 5.2.1..8
Qll | 6.2.0 - - - 6.2.1...8
Q| 7.2.0 - - - 7.2.1..8
QlvV [8.2.0 - - - 8.2.1..8
S+ 19.2.0 29.2.0 49.2.0 69.2.0 9.2.1..8
S- 110.2.0 30.2.0 50.2.0 70.2.0 10.2.1...8
ABS [15.2.0 - - - 15.2.1..8
NET | 16.2.0 - - - 16.2.1...8

Table 23: Cumulative maximum demand registers
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3.5.12.6. Measurement period parameterization

Measurement period (MP) can be manipulated with settings in measurement period parameterization object
(Table 24).

Bit Option Value 0 Value 1

0 MP type Synchronous Asynchronous
1 Power down/up behaviour No new MP New MP

2 Demand tariff switch behaviour No new MP New MP

3 Billing reset behaviour No new MP New MP

4-7 | Notused / /

Table 24: Measurement period configuration object settings

Measurement period configuration explanation:
e Asynchronous MP type is not supported in MT880.

e Power down/up behaviour can force conclusion of current demand MP and start of new one in
case of power down, even if power down does not go over MP end.

e Demand tariff switch behaviour will force new PM when demand tariff changes.

e Billing reset behaviour can be set to end current MP and start new one when billing reset is exe-
cuted.

3.5.13.Billing profile values (Time integral 2)

Billing reset is executed at the end of billing period. At billing reset the current value of the objects selected in
Billing profile are transferred into corresponding previous values objects and values in current objects are
reset to zero value. Supported billing objects in the MT880 meters are presented in Table 25 — Table 30.

Different energy types (A+, A-, Q+, Q-, Ql, Qll, Qlll, QIV, S+, S-, ABS and NET) are registered as three
phase values (SUM) as well as per phase values.

3.5.13.1. Voltage objects related to billing period

L1 L2 L3
Minimum voltage 32.3.0 [52.3.0 |72.3.0
Maximum voltage [32.6.0 |52.6.0 |72.6.0

Table 25: Voltage objects related to billing period

3.5.13.2. Current objects related to billing period

L1 L2 L3
Minimum current 31.3.0 |51.3.0 |(71.3.0
Maximum current 31.6.0 |51.6.0 |71.6.0

Table 26: Current objects related to billing period

3.5.13.3. Net frequency object related to billing period

Any phase
Minimum net frequency 14.3.0
Maximum net frequency 14.6.0

Table 27: Net frequency objects related to billing period
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3.5.13.4. Power factor objects related to billing period

SUM L1 L2 L3
Average power factor + |13.14.0 33.14.0 53.14.0 73.14.0
Average power factor - |84.14.0 85.14.0 86.14.0 87.14.0
Minimum power factor + |13.3.0 33.3.0 53.3.0 73.3.0
Maximum power factor + |13.6.0 33.6.0 53.6.0 73.6.0
Minimum power factor - |84.3.0 85.3.0 86.3.0 86.3.0
Maximum power factor - |84.6.0 85.6.0 86.6.0 86.6.0

Table 28: Power factor objects related to billing period

3.5.13.5. Total energy objects related to billing period

Ql
Qll
Qlll
Qv
S+
S-
ABS
NET

SUM L1 L2 L3

1.9.0 21.9.0 41.9.0 61.9.0
2.9.0 22.9.0 42.9.0 62.9.0
3.9.0 23.9.0 43.9.0 63.9.0
4.9.0 24.9.0 44.9.0 64.9.0
5.9.0 25.9.0 45.9.0 65.9.0
6.9.0 26.9.0 46.9.0 66.9.0
7.9.0 27.9.0 47.9.0 67.9.0
8.9.0 28.9.0 48.9.0 68.9.0
9.9.0 29.9.0 49.9.0 69.9.0
10.9.0 30.9.0 50.9.0 70.9.0
15.9.0 35.9.0 55.9.0 75.9.0
16.9.0 36.9.0 56.9.0 76.9.0

Table 29: Total energy objects related to billing period

3.5.13.6. Tariff energy objects related to billing period

A+
A-
Q+
Q-
Ql
Qll
(o]]]]
Qv
S+
S-
ABS
NET

Tariff

1.9.e

2.9.e

3.9.e

4.9.e

5.9.e

6.9.e

7.9.e

8.9.e

9.9.e

10.9.e

15.9.e

16.9.e

<e> is used as tariff index from 1 to 8

Table 30: Tariff energy objects related to billing period
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3.5.14.Load profile 1 (Time integral 5) and Load profile 2 (Time integral 6) objects
Supported load profile objects in MT880 meters are presented in Table 31 — Table 34. Different energy types

(A+, A-, Q+, Q-, QI, QIl, Qlll, QIV, S+, S-, ABS and NET) are registered as three phase values as well as per
phase values.

3.5.14.1. Voltage

Average voltage

L1 L2 L3
Average voltage related to LP1 32.27.0 52.27.0 72.27.0
Average voltage related to LP2 32.28.0 52.28.0 72.28.0

Table 31: Load profile 1 and Load profile 2 voltage objects

3.5.14.2. Current

Average current

L1 L2 L3
Average current related to LP1 31.27.0 51.27.0 71.27.0
Average current related to LP2 31.28.0 51.28.0 71.28.0

Table 32: Load profile 1 and Load profile 2 current objects

3.5.14.3. Power factor

Average power factor

SUM L1 L2 L3

Average power factor + related to LP1 | 13.27.0 33.27.0 53.27.0 73.27.0
Average power factor + related to LP2 | 13.28.0 33.28.0 53.28.0 73.28.0
Average power factor —related to LP1 |84.27.0 85.27.0 86.27.0 87.27.0
Average power factor —related to LP2 |84.28.0 85.28.0 86.28.0 87.28.0

Table 33: Load profile 1 and Load profile 2 power factor objects

3.5.14.4. Energy

Total values

SUM L1 L2 L3
A+ 1.d.0 21.d.0 41.d.0 61.d.0
A- 2.d.0 22.d.0 42.d.0 62.d.0
Q+ 3.d.0 23.d.0 43.d.0 63.d.0
Q- [4d0 24.d.0 44.d.0 64.d.0
Ql 5.d.0 25.d.0 45.d.0 65.d.0
Qll 6.d.0 26.d.0 46.d.0 66.d.0

Qlll 7.d.0 27.d.0 47.d.0 67.d.0
Qlv [8.d.0 28.d.0 48.d.0 68.d.0
S+ 9.d.0 29.d.0 49.d.0 69.d.0
S- 10.d.0 30.d.0 50.d.0 70.d.0
ABS 15.d.0 35.d.0 55.d.0 75.d.0
NET 16.d.0 36.d.0 56.d.0 76.d.0
Field <d> in object codes is used as:
e 29 —for Load profile 1 energy objects,
e 30 - for Load profile 2 energy objects.

Table 34: Load profile 1 and Load profile 2 total energy objects
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4. METER CONSTRUCTION

4.1. Technical figures and dimensions
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Figure 15: Overall and fixing dimensions of MT880 meter

V4.20 — English 32/181 4. METER CONSTRUCTION



'\2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

4.2. Meter case

A compact meter case consists of:
e ameter base with a terminal block and fixing elements for mounting the meter,
e ameter cover and
e aterminal cover.

The meter case is made of high quality self-extinguishing UV stabilized polycarbonate that can be recycled.
The case ensures double insulation and IP54 protection level against dust and water penetration.

The movable top hanger is provided on the backside of the meter base under the top edge. The top hanger
ensures the upper fixing hole, height of 215.5 mm above the line connecting the bottom fixing holes
(DIN 43857).

On the front side of the meter, there is a transparent window, which is fixed to the meter cover with a hinge.
The window covers the billing reset button and it can be sealed. On the inner side, under the window there is
a space for two CT/VT labels.

The optical port is designed in accordance with IEC 62056-21 standard, with addition functionality of

no power reading.

The meter connection diagram is placed on the inner side of the terminal cover.
Different versions of terminal cover exist:

e Standard one with 60mm free space between meter bottom and cover:
- terminal cover in colour RAL7035.
- transparent terminal cover.

e COPS5 terminal cover, which covers only current and voltage terminals, and it has provision for seal-
ing (for more information see chapter 4.2.5. COP5 terminal cover).

A terminal block complies with the DIN 43857 standard. It is made of self-extinguishing high quality polycar-
bonate.

Current terminals for indirect connected meters are made of nickel-plated brass, at direct connected meters
they are made of zinc-plated iron and have two screws. Clamping terminals at direct connected meters as-
sure the same quality of the contact irrespective of the shape of the connection conductor (a compact wire, a
stranded wire, of greater or smaller cross-sections).

Current terminals:

e direct connected meter — 9,5 mm hole diameter,
¢ indirect connected meters — 5 mm hole diameter.

The meter is equipped with four additional auxiliary voltage terminals — 2 (L1), 5 (L2), 8 (L3) and 11 (N).
They enable simple connection of additional external devices.
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4.2.1. Terminal block

terminal cover open — LEDs for modem &
(TCO) sensor communication status
SMA female
antenna connector
"k
o f
: - RS485 terminals

(A,B,Gnd - doubled)

N 48214 014
\ VRN Wy

outputs

communication module
locking/releasing
mechanism with
sealing capabilities

inputs

5A relay

~

additional RS232
or RS485 terminals

additional auxiliary main voltage external power supply
voltage terminals and current terminals

Figure 16: Terminal block — modular version
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terminal cover open
(TCO) sensor

outputs

inputs

5A relay

additional RS232
or RS485 terminals

additional auxiliary main voltage external power supply
voltage terminals and current terminals

Figure 17: Meter appearance of integrated version — terminal block view

e Main voltage and current terminals:
Current terminals at indirect connected meters are made of brass or nickel-plated brass, at direct con-
nected meters they are made of zinc-plated iron and have two screws. Terminals at direct connected
meters assure the same quality of the contact irrespective of the shape of the connection conductor (a
compact wire, a stranded wire, greater or smaller cross-sections). Current terminals at direct connected
meters have 9.5 mm hole diameter, while current terminals at indirect connected meters have 5 mm
hole diameter.

e Auxiliary voltage terminals:
The meter is equipped with four additional voltage terminals. They enable simple connection of ex-
ternal devices.

e Additional terminals:

a) External power supply and RS485/RS232

meter equipped with external meter equipped with external
power supply and RS485 power supply and RS232
1>30 L 1->30 L

2>31 N 2>31 N

3> 27 A (transmission) 3 > 27 Tx (transmission)
4> 28 GND 4> 28 GND

5> 29 B (receiving) 5> 29 RXx (receiving)

Figure 18: Additional terminals — external power supply and RS458/RS232
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b) External power supply (option)

1> 30 L
1 2> 31 N

Figure 19: Additional terminals — external power supply (option)

4.2.1.1. Inputs and outputs

meter equipped with external power supply

Meter supports 5 high voltage configurable inputs, 8 voltage free (OptoMOS) configurable outputs, divided in
two different groups (5 and 3) depending on meter hardware configuration and bistable 5 A relay.

‘N!PU!TS!‘ ! ! !‘PU!TS!
AL

Q[

Communication module

© &

L©©©®©©©

INPUTS

—input 1
—input 2
—input 3
—input4
—input 5

IN | PU|[TS O|JU | T PU | TS
1 3 6 8 10 11 ||| 13
2 4 C1 7 9 C2 12 ||| C3
OUTPUTS
6 — output 6 11 — output 11
7 —output 7 12 — output 12
8 —output 8 13 — output 13
9 —output 9 C3 — common terminal

C1 — common terminal
for inputs 1-5

10 — output 10
C2 — common terminal
for outputs 6-10

Figure 20: Configurable 1/O ports

for outputs 11-13
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Function Description
NC No function is assigned to the terminal
INPUTS
¥Eéﬁ Energy tariff input T1 — T4
mgyi Demand tariff input M1 — M4
MPE External time/measurement period synchronization input
MZE External input for disabling of demand measurement
MREa Input a for external billing reset
MREb Input b for external hilling reset
MRE External billing reset via one input
MKE1 Alarm input 1
MKE2 Alarm input 2
OUTPUTS
MKA1 Alarm output 1
MKA2 Alarm output 2
MPA Measurement period output
ER+A Energy flow direction +A
ER+R Energy flow direction +R
+AA Pulse output for +A
-AA Pulse output for -A
|AA]| Pulse output for absolute A
+RA Pulse output for +R
-RA Pulse output for —R
|RA] Pulse output for absolute R
RA1 Pulse output for RA1
RA2 Pulse output for RA2
RA3 Pulse output for RA3
RA4 Pulse output for RA4
+SA Pulse output for +S
-SA Pulse output for -S
|SA| Pulse output for absolute S
$ﬁéﬁ Energy tariff outputs T1 — T4
maéﬁ Demand tariff outputs M1 — M4
MZA Output for disabled max. demand measurement
MRAa Output for external billing reset a
MRAb Output for external billing reset b
LAl Load control output 1
LA2 Load control output 2
LA3 Load control output 3
TGL1 Output toggle 1
TGL2 Output toggle 2
TGL3 Output toggle 3

Table 35: List of input and output functions

4.2.1.2. 5Arelay

Meter is equipped with 5 A bistable relay, which can be used for different purposes:

e controlling of external circuit breaker,
e alarm output,
e load control output.

For controlling 5 A bistable relay, predefined scripts are prepared in the programming software SEP2 Meter-
View (remote connect/disconnect). For specific functionality of 5 A bistable relay, customer can also provide
specific customer related scripts.
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4.2.1.3. U-llink

A sliding U-I link is a mechanical device (used only on direct connected meters) intended for fast and simple
separation of meter current and voltage circuit, used for calibration or accuracy testing. The U-I link can be inte-
grated into the meter or can be optionally a part of the meter terminal block. In this case, a special slider is built
in each phase of the connection terminal and is accessible by using the sliding button. The sliding button can
be shifted left and right with a screwdriver. When the sliding button is in position “left” (see Figure 21), U-I split-
ter (see Figure 22) can be inserted to separate meter’s current part from the voltage part. The sliding button
can be locked in the “right” position to prevent its moving.

For additional information, see the Installation and maintenance manual (chapter 3.3.Terminal block of direct
connected meter D2).

Figure 21: U-I link

Special tool named U-I splitter, designed and manufactured by Iskraemeco, is intended for current and volt-
age circuit separation. See Figure 22.

Figure 22: U-I splitter

4.2.2. Meter cover

Meter cover is made of high quality self-extinguishing UV stabilized polycarbonate that can be recycled. It is
also used as the nameplate, which is laser printed and cannot be erased. On the nameplate are all metrolog-
ical data in accordance with IEC standard.

Two different meter cover exist for integrated and for modular version of the meter. The integrated version of
meter cover is compact while modular version has a place for exchangeable communication module.

The MT880 meter is equipped with the meter cover opening (MCO).
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4.2.3. Terminal cover

The meter terminal is made of high quality self-extinguishing UV stabilized polycarbonate that can be recy-
cled. It can be non-transparent or transparent. The MT880 meter is equipped with the terminal cover opening
(TCO) detector. On the inner side of the terminal cover, there is the place for the connection diagram. (See
Figure 24.)

Figure 24: Meter connection diagram on the inner side of the non-transparent (left) and transparent (right) terminal cover

NOTE!
[:E] For more information about the opening detectors, see chapter 6.4.1. Meter cover and terminal
cover opening detection.
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4.2.4. Meter connection diagram position

The meter connection diagram is in the form of label, which is stuck on the inner side of the terminal cover of
the meter (see Figure 24). An example of the connection diagram is shown in Figure 25.

b4 - T C 1 [RS485 ‘ :
5 - CTVT "éLEJv‘;‘.;‘L ‘ RS485 ‘ | Rsm ‘ el KRR BRRLIG
@ “;E’LECTED P 7 i ‘ elElelel=) . BhbblBbA  Blzlb4aRl]
TO NEUTRAL . TXD GND RXD
|E|DRGROUND _I_I—H_ _l_'—LI_
‘1‘2‘3‘4‘5‘6‘7‘8‘9‘11‘ 30 31 o7 ‘ !!!!!!!! !!!!!!!!

-
e
i

KL KL KL : ol (o] [=] [0 feo] [~] [eo H :
=l el = e = E] e (e =
: 2| |2 2 |12 e =2 2 |12 19l

delllellel el el el el el el el Ll 1

H T ----Options ( see installation manual )
x|
N

Figure 25: Example of the meter connection diagram

ouT1

4.2.5. COPS5 terminal cover

Optionally, it is possible to cover and seal the main voltage and current terminals with the COP5 cover. In this
way, it is prevented unauthorized access to the main terminals; however, inputs, outputs, communication module
(at modular version of the meter), and external power supply terminals are still accessible. (See Figure 26.)

Figure 26: COP5 cover (left), fitted and sealed COP5 cover on the MT880 meter (right)

NOTE!
[:Ei] Only upon a special request by customer order, COP5 cover can be delivered.
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4.3. Nameplate

The MT880 meter nameplate is laser printed on the meter’s cover. On a nameplate, it can be found the basic

data and the type designation of the meter. (See Figure 27 and Figure 28.)

ISKRA Mada in EU 2000(
72\ I172\
——J| [—J
¥ Y v v v v v v v v v v
I B B ™ M M M MM F R TS
Mo. 12 345 678
bar code 2/5 AC -3 Ph 4 Wire © v @ € € [Mo{1304
Type MTEE0-T1AIZR46543-E12-VE2LE1B11-M3KD3-M o "3“13:3"
BELTANOV ... 240415V O0-1(10)A 50 H ~40*C+70°C
Ux=50 - 240V AC/DC & OO TS
Conn, : 1SX000(
0.3.0 - Fus, Run {Imp/khyhovarh
033 o Bon Iy Om O O fa
1% oM
external power supply voltage
registers
legend software package
meter serial reference number of the connection diagram
number and
code o
meter type designation
2D bar code meter connection type

(meter serial number
or customer specified)

Legend of Symbols and Markings

c E CE (Conformité Européenne) mark

year of approval

1304 code of approval body

© accuracy class 0,5
‘\f 3-phase 4-wire connection

@ protection class IEC 62052-11

MID ap-
proval num-
ber

operation
temperature
range

reference
frequency

transition,
nominal and
max. current|

reference
voltage

Figure 27: Nameplate of modular version MT880 meter (MID)
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ISKRA Made in Slovenia 20X
/"‘\ /’—\
yYYYYYYYYYTYTYY | nominal fre-
M ® T T4 M M M M OOM F HIC TES quency
Mp. 12 345 678 .
AC - 3 Ph 4 Wire o CE
Type MTE80-T1AZ2R46543-E12-VE2L8 1011 -M3KO3-M L
6771100V . BOAVABY A 50 H horminal and
Lx=50 - 240 V AC/DC max. current
Pr. Nr. (135 000 X%
Conn.: 15 nominal
030 - Rus, Rus {Impy/wihfevarh voltage
033 R on (IS Omn O O g
Cl. 055 1% 27T
accuracy
. class
registers
legend external power
supply voltage
software package
meter serial
(r)ngg;ber and reference number of the connection diagram
meter type designation
meter connection type
2D bar code

(meter serial number
or customer specified)

Legend of Symbols and Markings

t\f 3-phase 4-wire connection

@ Protection class IEC 62052-11
C € CE (Conformité Européenne) mark

Figure 28: Nameplate of modular version MT880 meter (IEC)
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4.3.1. Nameplate examples

The examples of the meter nameplate are shown in Figure 29 — Figure 32.

Figure 29: MT880 — Modular version meter nameplate (IEC)

ISKRA Made: In Slovenia 20
C /_\
Y YYYYYYYTYTYTYY S —J]
M ® T M MM M MM F AL TET
Mo. 12 345 678
AC - 3 Ph 4 Wire v o CE
Type MTBB0-T1ATZR48543- E12-VERL BB 11-M3K3-M
PEFTANY .., ISV 1I0A 50 H
Ux=50 - 240V AC/DC
Pr_ hr. 035 000 )X
Conn.: 1333000
0.3.0 - Fus, Rus [Imaykiinbovarh
\ Rt et Orn O ORs
Cl. 0,55 1% T TAHMIM
u —
OM-v-3 agims
aw O
A O
1 ot O
0.0.% HIDS E EEUT'IM' demand
3 dhes ‘6 Maximm demand pe ()
3. . Peactive + .. Energy
5 Bt 0.1 Pt Gourer e O
5 %Eiﬁgﬁ 632 ae No. 12 345 678 @)
8. . PFeactive 04
(13114118 (4114 [ 7
&FSH'&I Fé'r%'ﬁnl % Il i i
1 - -
1 =] |
=] I
O/
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ISKRA Mads in EU 20X
/’\JL m‘ll‘
1 J] [—1T]
h h b . . h 4 h. 4 h 4 . v h .
T T T OTA M M M} M OCIM FFRT TEI
No. 12 345 678
AC - 3 Ph 4 Wire © v @ CEMX{1304
- ~,  Type MTBA0-T1A32RAB543-E12-V52L 81B11-M3KD3-M 13MID00
7,700V ... 3240415V 0,01-1(10) A BOH: ~40°C10+70°C
Ux=50 - 240V AC/DC e
Pr. Nr. 035 000 XXX SEASVIREIEE
Conn.; [SHGGC
0.3.0 - Ru, Rus (Impiwhykarh
\ J 033-Ra, HmEImp;‘r@-Wwa'w)) O O O Fa
1% 2774 065 M
u —
OM-v-3 agims
GEM O
ot O
[l w O
Q.D.x ,I'q'lgsﬁr 0z % EEtm.lrraxdamand
2 Aciva- 8. Maximum emand R2 O
5 0 Reactlve+ 8. Ene
g' : ESE’EH:SEN G1é£aa!;etgéoun:ar e O
Q)7 famwn o8l lE No. 12 345 678 0
o oo o
(6] [A143[] [Ealar
[33[34[15] [#2[44T40] [89[35] [F6[71]
T =
= I
)

Figure 30: MT880 — Modular version meter nameplate (MID)
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Made in Slovenia

A

yYyYyYyYyvyvyvyvyvYyYvYyeywyy

(©O)

i
Ma. 12 345 678

T OT4 MM M3 M4 COM FFORTC TEST
AC -3 Ph 4 Wire

o CE

=, Type MTBA0-T1AZZRABS43-E12-VE2LB1B11-M2KD33-|

—

FhATAM0N L R0V 0 A S0 HZ

=50 - 240 W AC/DC

Pr. Nr. (135 000 004

Conn.: [ExE00

0.3.0 - Aw, B mpkWhdoarh
\. J 033- nm(nmmwrumm% O O O s

Cl05S 1% 7 THINM M
u i
adlms
o) ’
I

0.0.% User 10 2. Cum. e, demand
1" . ﬁﬁf F m?rlmm damand
50 Boaie s SEWW
4. . PBeact L% Tanfx
B | Reaclive 01 0170 Feset counter
B | Feacive 02 091 Time
I e g 052 Date @)
B | Fascl
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13141‘:]‘ A [43)36 | (68487 .
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Figure 31: MT880 — Integrated version meter nameplate (IEC)
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- ~  Type MTB80-T1AI2RA6543-E12-V52L 81B11-M3KO3- 1aMIDO0T
BETTHOV ... 3@40/418Y 0011100 A B0Hz -40°Cto+70°C
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Pr. Nr, 035 000 XXX S LLE
Conn.: 1SX000
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\ ) 8332 R B o) Om O O fn
1% 77T EM
u L]
adlims
| J

—
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D.x User 108
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1.

o

3.

4. . Reactlve -
5. .

6.

7.

B,
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2
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431 36
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Figure 32: MT880 —

Integrated version meter nameplate (MID)
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4.4. Type designation
4.4.1. MT880 meters

MT880-XXAnmMRnMSnm—EnVn2L nmB11-MxKO0x-Y-Hxx

MT880 three-phase multi-function four-quadrant electronic meter with three measuring systems
XX type of connection
D2 direct connected meter
Tl transformer connected meter
A active energy
n=3 class 0.5S, C
n=4 class 1, B
one energy flow direction
two energy flow directions
R reactive energy
n=4 calibrated to 1%
n=5 class 2 (IEC 62053 — 23)
reactive energy flow in one direction (Q+)
reactive energy flow in two directions (Q+, Q-)
inductive reactive energy - reception, capacitive reactive energy transmission (Q1 and Q4)
inductive reactive energy in two directions (Q1 in Q3)
measurement of reactive energy in four quadrants (Q1, Q2, Q3 and Q4)
measurement of reactive energy in four quadrants, reception and transmission (Q1, Q2, Q3, Q4 Q+ and Q-)
S apparent energy
n=4 adjusted to 1%
n=5 adjusted to 2%
m =23 |apparent energy — Ux |
E external power supply
n=1 power supply of the whole meter
n=2 no power supply via the optical probe (reading if measuring wltages are absent)
\Y control inputs
n=1.5 a number of inputs
2 control wltage is phase wltage
L OptoMOS relay outputs
n=1.8 a number of outputs
m=1 |OptoMOS relay output
B11 5A bistable relay
M additional device
Super capacitor back up for RTC and intrusions detection
(meter and teminal cover openning, presence of high magnetic field)
Li battery back up for RTC and intrusions detection
(meter and teminal cover openning, presence of high magnetic field)
K communication interface

0 meter interface one: IR — optical interface

33
nn
=

3(3(3/3/3(3
i
o|lu|lslw N[k

X=2 meter interface two: RS-232 or
x=3 meter interface two: RS-485
Y meter version
M modular
| integrated
H hardware version *

XX versioning number defines specific version of HW (numbers go from 01 to 99)

|
* The type designation of first version of HW at specific meter type does not contain this index. Each HW that differs from the initial one gets its own index.
For each new modification of HW the index rises by 1.

Table 36: Meter type designation
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4.4.2. Communication modules

CM Communication module for MT880 - M meter
n the first communication interface

1 passive CS- interface (20 mA current loop)
e Ethernet

LMN LMN

f3e* MODBUS : analogue output (active CS- interface (20 mA active current loop)) + RS485 + Ethernet
u 3G (UMTS) modem
\Y 2.5G (EDGE) modem

3 | the second communication interface — passive RS485

* CM-f3e module — all 3 communications (f+3+e) are combined on the same level
Table 37: Communication modules designation
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5. CONSOLE
5.1. LCD

In the MT880 meter the 198-segment liquid crystal display (LCD) is used. Display complies with the VDEW
requirements.

o[ mmm] CasALIAG
| Jr "l kB’ kg/hGMMthmf-{--f’ 5
.~ 8aAngas BABARRAS

alphanumeric field 1 — small seven-segment digits — OBIS identification code presentation
alphanumeric field 2 — large seven-segment digits — data value presentation

energy flow direction cursors

voltage indicators by phases

current indicators by phases

notification field

physical unit field of the currently displayed data

cursors

o N O O~ WN PR

\

\\\

~ o

Figure 33: MT880 display fields

LCD data:
¢ Dimensions (visible area): 80.6 x 25.1 mm
¢ View direction: 6:00
o Number of digits: 8 + 8 (code + value)
e Digit dimension — code: 3 x 6 mm
¢ Digit dimension — value: 4 x 8 mm

5.1.1. Alphanumeric field

LCD has 16 seven-segment alphanumeric digits. The first eight digits from the left are smaller and are used
for presentation the OBIS identification codes of the displayed data (in accordance with DIN 43863-3).

The last eight digits are larger and are used for presentation the data value. The character size is 6 mm for
small digits and 8 mm for large digits. See Figure 33.

5.1.2. Display test state

In display test state, all segments are displayed. Display test state is performed in three ways:
e At meter start-up, for five seconds.
e At short press on Forward-scroll button in Auto-scroll mode (before entering the Data/Set menu).
e By entering the LCD test mode from Set menu.

V4.20 — English 49/181 5. CONSOLE



2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

5.1.3. Energy flow direction cursors

There are four energy flow direction cursors on the display:

e Positive reactive energy flow (+Q), +AQ
e Positive active energy flow (+P), ;4_ _p;
e Negative reactive energy flow (-Q), -+0

¢ Negative active energy flow (-P).

Significance of the energy flow direction cursors:
e Active cursor indicates major energy flow direction.
e Blinking cursor indicates minor energy flow direction.
o If all cursors are blinking, the value of current is under the start-up measurement threshold

5.1.4. Phase indicators

There are two types of phase indicators on the display: =
e Phase presence indicators (L1, L2, L3), |.|.
e Phase current indicators (lz, Iz, 13). 41 E -?3

Phase presence indicators:
e Phase presence indicators (L1, L2, L3) indicate the presence of voltage in particular phase.

o If all phase presence indicators are blinking, the sequence of the connected phases is incorrect. Cor-
rect phase sequences: LilaLs or LoLsl: or LaLilz

Phase current indicators:
e Phase current indicators (I, Iz, I3) indicate the presence of current in particular phase.

¢ An arrow (<) below the phase current indicator (lz, I2, I3) indicates the reverse flow energy in particu-
lar phase.

e If the phase current is below the defined current threshold, than the phase current indicator is off.
In case of connection via transformer, the current threshold value is recalculated with the current
transformer ratio, to correspond the current on the primary side of transformer.

5.1.5. Notification field

////é

12@ Tl 75 2

In call indicator

Disconnect control indicator

Battery status

Alarm indicator

GSM signal status

Load control indicator J
Authentication/decryption failure indicator /

/N o 0N WN R

.

Figure 34: Notification field on display
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5.1.5.1. In Call Indicator

The In call indicator (©) is activated, when GSM/GPRS communication is active. That is when;

e GSM call is in progress, or
e PDP context is established on GPRS.

When GSM connection is starting or ending, the In call indicator is blinking.

5.1.5.2. Disconnect control indicator

The Disconnect control indicator (——) is activated, when load control relay is disconnected.

5.1.5.3. Battery status

The Battery status (&) on display is activated only if the RTC backup type (0-0:128.1.2) object is set to
Battery. Otherwise, there is no battery status presented on the display. Battery status can show five stages
of battery remaining capacity, as is defined in Table 38.

Battery status

Battery remaining capacity in %

3 bars (Battery full)

100% — 71%

2 bars 70% — 41%
1 bar 40% — 11%
Blank battery (Battery low) 10% — 1%
Blank battery blinks (Battery empty) 0%

Table 38: Battery status

5.1.5.4. Alarm indicator

The Alarm indicator (&) is activated, when the system alarm status is set. That is, when any alarm bit is set

in either of two alarm registers:
e Alarm register 1,
e Alarm register 2.

5.1.5.5. GSM signal status

The GSM signal status (T-l||) bars present the strength of GSM signal, which is obtained from the GSM signal
guality (0-0:128.20.0) object, as is defined in Table 39 and Table 40.

GSM signal status bars GSM signal quality object value
4 bars 227

3 bars 21 -26

2 bars 15-20

1 bar 9-14

None 0-28;99

Table 39: GSM signal status

Signal strength [dBm] GSM signal quality object value
-113 dBm or less 0
-111 dBm 1
-109 dBm...-53 dBm 2-30
-51 dBm or greater 31
not known or not detectable 99

Table 40: GSM signal quality object value definition
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The antenna segment in front of GSM signal status bars presents the information about GSM communication
modem registration status, obtained from the GSM status (0-0:128.20.1) object:

e Antenna segment is blinking — Status: Modem registered to GSM network (home or roaming).
e Antenna segment is active — Status: Modem registered in the system.

5.1.5.6. Load control indicator

The Load control indicator (if\) is activated, when any of load control activation scripts is executed (normally
from register monitor). There are three load control channels implemented in the meter, and each having its
corresponding script to activate or deactivate load control. Scripts are listed in the Load control output
script table (0-0:10.1.250) object.

5.1.5.7. Authentication/decryption failure indicator

1
The Authentication / decryption failure indicator ( 8) is activated, when authentication or decryption error
blocks the communication interfaces. The communication is blocked when authentication or decryption error
counter achieve the value defined in Decryption and authentication failure count limit (0-0:196.98.2.255).
. The duration of blockade is internally set to 60 seconds.

5.1.5.8. Display lock 2 indicator

This meter feature can be used when the meter is equipped with the CM-LMN-e3 module.

The Display lock 2 indicator (28) is displayed (Display lock 2 status (0-0:196.1.30*255) value is “True”)
when the communication between LMN module and gateway is encrypted.
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5.1.6. Cursors

Meter has laser printed markings on the nameplate below the LCD display. These markings are related to the cur-
sors on the LCD. Depending on the meter configuration, these cursors have different meaning. At the bottom of
the display are 12 triangular cursor segments; they are freely configurable. See example in Figure 35.

Cursor name |Cursor function Displayed cursor meaning Blinking cursor meaning

Tl Energy Tariff 1 indicator Energy Tariff 1 active Energy Tariff 5 active

T2 Energy Tariff 2 indicator Energy Tariff 2 active Energy Tariff 6 active

T3 Energy Tariff 3 indicator Energy Tariff 3 active Energy Tariff 7 active

T4 Energy Tariff 4 indicator Energy Tariff 4 active Energy Tariff 8 active

T5 Energy Tariff 5 indicator Energy Tariff 5 active *

T6 Energy Tariff 6 indicator Energy Tariff 6 active *

T7 Energy Tariff 7 indicator Energy Tariff 7 active *

T8 Energy Tariff 8 indicator Energy Tariff 8 active *

SQ Signal Quality indicator GSM signal present GSM signal weak
(GSM/GPRS/UMTS option)

COM Network login Meter logged in the network GSM/GPRS modem regis-
(GSM/GPRS option) (GSM/GPRS), installation call made or  |tered but installation call

not enabled wasn’t made

DRO Data Read Out indicator Meter data reading active

FF Fatal Failure indicator Fatal Failure

SET Set mode indicator Set mode active

EXM External Module indicator External Module installed External Module detected

but not recognized

GPRS GPRS status indicator GPRS registered GPRS registered
(GSM/GPRS option) PDP context active PDP context not active

TEST Test mode indicator Test mode active

TCO Terminal Cover indicator Terminal Cover opened alarm

MCO Meter Cover indicator Meter Cover opened alarm

VA Voltage Alarm indicator Under-voltage, over-voltage alarm

BB Billing Blocked indicator Billing blockade active

RTC RTC tariff indicator Tarff control via activity calendar

DT1 Demand Tariff 1 indicator Demand Tariff 1 active Demand Tariff 5 active

DT2 Demand Tariff 2 indicator Demand Tariff 2 active Demand Tariff 6 active

DT3 Demand Tariff 3 indicator Demand Tariff 3 active Demand Tariff 7 active

DT4 Demand Tariff 4 indicator Demand Tariff 4 active Demand Tariff 8 active

DT5 Demand Tariff 5 indicator Demand Tariff 5 active *

DT6 Demand Tariff 6 indicator Demand Tariff 6 active *

DT7 Demand Tariff 7 indicator Demand Tariff 7 active *

DT8 Demand Tariff 8 indicator Demand Tariff 8 active *

AIN1 Alarm Input 1 indicator Alarm input 1 active

AIN2 Alarm Input 2 indicator Alarm input 2 active

MZE MZE Input indicator MZE input active — demand measurement

disabled.

* depends on the tariff programming, see subchapter 5.1.6.1. Energy/demand tariff cursors
Table 41: Display cursors definition
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Example:
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 1. 12.

Y Y Y Y Y Y Y Y
T1 T2 T3 T4 DM D2 DI3 DI4 COM FF RTC SET

\ 4 Flag is on

\/  Flagis off
\v/ ) o
PN Flag is blinking

Figure 35: Display cursors legend

Cursors could have different meaning. The meaning of each cursor can be configured by parameter Display
cursors configuration (0-0:196.1.4*255).

5.1.6.1. Energy/demand tariff cursors

e Up to eight energy-tariff cursors are supported (T1, T2... T8).

e Up to eight demand-tariff cursors are supported (DT1, DT2... DT8).

e Each of the 12 triangle LCD cursors segments (/) can be assigned to one of the eight tariff cursors.

o If the active tariff is greater than the greatest parameterized tariff cursor, the active tariff indication on
display is represented by blinking the tariff cursor which is defined by expression:

blinking tariff cursor = active tariff — greatest parameterized tariff cursor

Example:
active tariff: T7

greatest parameterized tariff cursor: T4

active tariff > greatest parameterized tariff cursor: T7>T4
tariff indication by blinking tariff cursor: T7 —T4 = T3 blinking

o |If there is no corresponding tariff cursor parameterized for an active tariff, the active tariff is not indi-
cated on display.

5.1.7. Display format

Several display format objects are used to configure format for energy, demand, voltage, and current presen-
tation on display. Up to eight digits are used to display a value, and up to seven of them can be used for dec-
imal precision. The unit for energy and demand can be configured as well.

5.1.7.1. Display format for energy

Display format for energy is programmable by the Display format for energy (0-0:196.1.0) object. The value
of energy objects is displayed with eight numbers; number of decimal places is programmable. The unit of
displayed quantities is also programmable and can be either Wh or kWh or MWh or GWh. Displayed values
can be primary or secondary (related to energy and demand). In the test mode, the number of additional
decimal places is programmable.
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5.1.7.2. Display format for demand

Display format for demand is programmable as well, by the Display format for demand (0-0:196.1.1) ob-
ject. The value of demand objects is displayed with up to eight numbers, the format for demand and number
of decimal places is programmable. The unit of displayed quantities is also programmable and can be either
W or kW or MW or GW (var or kvar or Mvar or Gvar; VA or kVA or MVA or GVA). Displayed values can be
primary or secondary (related to energy and demand). In the test mode, the number of additional decimal
places is programmable.

5.1.7.3. Display precision for voltage and current

When meter is configured for secondary registration of voltage/current, the measured voltages are stored in
mV/mA. Differently when meter is configured for primary registration of voltage/current, voltage values are
stored in V/A. Format for voltage and current display is programmable. We can set the numbers of decimal
places for voltage and current display by the parameter (valid only for secondary presentation).

5.1.8. OBIS data name presentation on display

There are 8 digits reserved for OBIS name presentation on the left side of the display. OBIS name is always
displayed from the first digit on the left. See Figure 33.

There are two types of OBIS name format supported on display:
e short OBIS name format: C.D.E.(F),
e full OBIS name format: A-B:C.D.E.(F).

OBIS name format is set as a bit—parameter in the Display configuration (0-0:196.1.3) object. By default,
the short OBIS name format is used. There is an exception for OBIS names with field B # 0; in this case, the
full OBIS name format is used. Field F is optional and is used as index of previous values.

Up to eight characters of OBIS name can be displayed. There are some abbreviation characters, used for
the specific multi-character fields of OBIS name (Table 42).

Multi-character field Abbreviation character
96 C
97 F
98 L
99 P
128 U

Table 42: OBIS name abbreviation characters

5.1.9. Error codes on display

In certain cases, an error message can appear on display. The error codes that can be seen on display are
listed in Table 43.

Error code Error description
Error 11 Ident format failed
Error 23 Ident not existing

Error 31 Value format failed

Table 43: Error codes on display
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5.1.10.Horizontal scroll

Some data/string, which are displayed on the LCD, may be larger than 8-character size of alphanumeric field
on LCD. In this case, at the same time whole data could not be displayed on LCD.

Horizontal scroll functionality enables LCD fully presenting of data/strings larger than 8 characters by hori-
zontal scrolling. The functionality is available for data of following objects:

e Active firmware module signature object: 1-1:0.2.8
e Active firmware core signature object: 1-0:0.2.8

e Activity calendar: 0-0:13.0.0

e GSM IMEI: 0-0:128.20.4

e Load control monitor 1: 0-1:16.0.0

e Load control monitor 2: 0-2:16.0.0

e Load control monitor 3: 0-3:16.0.0

Horizontal scroll shift period is one second.

For Active firmware module/core signature objects, full OBIS code presentation is used.

The horizontal scroll is used for threshold values (Thresholds) of the objects Load control monitor 1,2,3
(0-x:16.0.0*255; where x stands for 1, 2 or 3).

5.2. Console timers

There are four generally used console timers that use the timeouts, which can be configured via configuration
objects. When the timeout for the particular timer elapsed, the corresponding action is triggered:

e LCD backlight timer,
e  Auto-scroll timer,
e Menu exit timer,
e Test mode exit timer.

5.2.1. LCD backlight timer
e Turn off the LCD backlight after timeout elapsed.
e Timeout is defined in seconds in the Display backlight timeout (0-0:196.1.8) object.
5.2.2. Auto-scroll timer
e Scroll to the next item from General display readout list in Auto-scroll mode after timeout elapsed.
e Timeout is defined in seconds in Display autoscroll roll time (0-0:196.1.9) object.
5.2.3. Menu exit timer
e Exit from specific menu/mode into Auto-scroll mode after timeout elapsed.
e Timeout is defined in seconds in Display exit from specific mode timeout object (0-0:196.1.11).
5.2.4. Test mode exit timer

e Exit from the Test mode into Auto-scroll mode after timeout elapsed.
e Timeout is defined in seconds in Test mode exit time (0-0:196.1.20) object.
e Timeout default value: 3600 s.
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5.3. Buttons

e Forward scroll button — right button for general use.
e Backward scroll button — left button for general use.
e Optical scroll button

e Set button — under the sealed transparent window.

While the Backward-scroll button and the Set button are not sensitive to various button press duration,
the Forward-scroll button distinguishes three different types of button press, depending on press duration;

e Short button press — press durations shorter than 2 s.
e Long button press — press durations longer than 2 s or equal, and shorter than 5 s.
e Extended button press — press durations longer than 5 s or equal.

Use of buttons and meaning of different button press is described in Table 44.

Erue;[;c;n Press duration |Triggering event Tip on display
Forward-scroll button
Scroll forward / /
Short t<2s Go to the next item
Cancel meter reset in Reset mode /
Enter to the current item / EntEr
Go to the lower layer
Long 2s5<t<5s Return to the upper layer at the end of list / LAYEr UP
Return to the upper layer from the lowest layer
Return to the Auto-scroll mode at the end of list in Set menu / Data menu |ESC
Extended |t=5s Escape into the Auto-scroll mode ESC
Backward-scroll button
Scroll backward /
Short / Go to the previous item /
Set button
Enter into the Set menu /
from the display test state
- donE
Short / Execute billing reset IEJECtEd
Confirm the setting in Set mode /
i donE
Execute meter reset in Reset mode 'EJECtEd
Table 44: Use of buttons
Button label | Button Press
IE Forward-scroll button Short press
FL Forward-scroll button Long press
FE Forward-scroll button Extended press
BS Backward-scroll button Short press
@ Set button Short press
Table 45: Button labels
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5.3.1. Optical scroll button

Meter is equipped with optical scroll button (Figure 36). The functionality is the same as for forward scroll
button. Functionality (enabled/disabled) of optical scroll button is programmable.

C€

Figure 36: Optical scroll button on the meter

5.3.2. Menu navigation

The console user interface has two menus that are accessible from the display test state, which is entered
from the Auto-scroll mode by a short press on Forward-scroll button (Figure 37).

e Data menu (general use)
e Set menu (limited use)

Power up

.

Startup display test (5s)

'

Auto-scroll mode

=] |

Display test state

e, O ALIAS
*34 hkb  kgRORIWARHzs

A4
A

Y vV VvV VvV VYVYVYVYVYYY

FS SS

FE A 4 4 FE

Data menu Set menu

Figure 37: Entering the Data/Set menu

V4.20 — English 58/181 5. CONSOLE



'\2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

5.3.2.1. Data menu

Data menu is accessible from the display test state by a short press on Forward-scroll button. In Data menu,
five items are supported for presentation on display. The first item is Manual-scroll mode (Std data).

It is fixed and cannot be disabled. Other four items are optional and can be configured by the Display con-
figuration object (0-0:196.1.3). In Data menu, the following items are listed in next order:

e Std data — Manual-scroll mode,

e P.01 - Load profile with period 1 (optional),
e P.02 — Load profile with period 2 (optional),
e P.99 — Certification data log (optional),

e Grid — Grid mode (optional),

e End-end of list.

& ‘ FL Enter the
Std dAtA »  Manual-scroll
mode
F'y
v FL Enter the
P.01 (optional) »| Load profile
x with period 1 EE
v FL Enter the Escape in
P.02 (optional) > L_?ﬁd DFOZ'GQ [—’ Auto-scroll
= with perio mode
Fs | §
Y FL Enter the
P 99 (optional) > Certification
data log
=] |
|
. ) \i‘ Enter the
Grid (optional) > Grid mode
=] | /
'
End

Figure 38: Data menu navigation
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Example

Q:

How to read the Active firmware version and Active firmware core signature value on the LCD?

A:
Active firmware version can be found by the register 1.0.0.2.0.
Active firmware core signature can be found by the register 1.0.0.2.8.

Follow the next steps to show data on the LCD:

1. Short press the forward scroll button (< 1 s); the LCD test mode displays.
2. Short press the forward scroll button; Std dAtA appears.

3. To enter the Std dAtA menu press the forward scroll button for 2 s until EntEr shows. By short pressing
the forward scroll button, manually listing between registers is now available. Manually listing is also pos-
sible with the backward scroll button.

4. Press the forward scroll button repeatedly until the register 1.0.0.2.0 can be seen on the left side of the LCD.
5. Read the registers value on the right side of the LCD.

6. By next short press on the forward scroll button, the value for the register 1.0.0.2.8 appears. Read its
value.

7. If there is no need to read a value of any other register exit the Manual scroll mode by extended press
(=2 5s < 8s) on the forward scroll button until ESC is shown. The transition from Manual to Auto scroll mode
can also be done automatically; the transition time is configurable.

NOTE!

The displayed items listed in General display readout mode (Auto scroll mode) or Alternate dis-
play readout mode (Manual scroll mode) sequence list is defined in objects General display
readout (0-0:21.0.1) and Alternate display readout (0-0:21.0.2).

NOTE!

The object name Active firmware core signature has the same meaning as the object name
Checksum in the older meter versions.

NOTE!
A place number of the register in the Std dAtA menu is already set and it can be changed.

H oE
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5.3.2.2. Setmenu

Set menu is accessible from the display test state by a short press on Set button, which is protected with a
seal. In Set menu there are four items listed in next order:

e Set-— Set mode — date and time setting,

e Test— Test mode — high precision for energy and demand,
e Lcd test — Lcd test mode — display unit test,

o Reset — Reset mode — meter reset execution,

e End-end of list.

NOTE!
Reset mode is protected with the highest protection level.

0}
(0]

v | G ) —— )
> nter the
SEt‘ < Set mode
»| Enter the
tESt < Test mode
Y : E in
Ajt(fggroll
v -FL |  Enterthe mode
Lcd tESt < | LCDtest A
- A mode
FS !
\i‘ Enter the
rESEt > Reset mode
A
FS ]
=
End
1

Figure 39: Set menu navigation
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5.3.3. Auto-scroll, Manual-scroll mode

Auto-scroll mode and Manual-scroll mode are used for data presentation on display, intended for user.
Data that appear on display are listed in sequence lists, defined by objects:

e General display readout (0-0:21.0.1) object — Auto-scroll mode sequence list
e Alternate display readout (0-0:21.0.2) object — Manual-scroll mode sequence list

The meter enables show more-complex data types as are structure and array on the meter display. For this
reason, capture object data index is used. Capture object data index defines element of the structure or ele-
ment of the array which value is presented on the meter’s display.

Up to 6 capture object data index value can be defined in each display readout list.

General display readout
Logical name: 0-0:21.0.1*255, Class ID: Profile generic (7), Version: 1
[] Capture objects Access mode: Read and write
Filter:
» || Selected items 16
g Logical Name | ltem Class Id Attribute Data index
WL 1 1-0:0.0.0 Electricity ID 1 1- Data 2 - Value 0
E 2 1-0:0.9.1 Local time 1- Data 2 - Value 0
b & 1-0:0.9.2 Local date 1- Data 2 - Value 0

4 1-0:1.8.0 Active energy import (+A) 3 - Register 2 - Value 0

5 1-0:1.8.1 Active energy import (+A) Rate 1 3 - Register 2 - Value 0

3 1-0:1.8.2 Active energy import (+A) Rate 2 3 - Register 2 - Value 0

7 1-0:2.8.0 Active energy export (-A) 3 - Register 2 - Value 0

8 1-0:2.8.1 Active energy export (-A) Rate 1 3 - Register 2 - Value 0

9 1-0:2.8.2 Active energy export (-A) Rate 2 3 - Register 2 - Value 0

10 1-0:3.2.0 Reactive energy import (+R) 3 - Register 2 - Value 0

11 1-0:3.8.1 Reactive energy import (+R) Rate 1 3 - Register 2 - Value 0

12 1-0:3.8.2 Reactive energy import (+R) Rate 2 | 3 - Register 2 - Value 0

13 1-0:4.8.0 Reactive energy export (-R) 3 - Register 2 - Value 0

14 1-0:4.8.1 Reactive energy export (-R) Rate 1 3 - Register 2 - Value 0

15 1-0:4.8.2 Reactive energy export (-R) Rate 2 3 - Register 2 - Value 0

16 0-3:16.0.0 Load contral register monitor 3 21 - Register monitor | 2 - Thresholds

Figure 40: Example — defined data index value of Load control register monitor 3

NOTE!

Displaying value of the array element is available only for second attributes of the Load control
register monitor 1,2,3 objects.

5.3.3.1. Auto-scroll mode

Auto-scroll mode is implemented in the following way:

e Auto-scroll mode is general meter mode, where the items listed in the General display readout ob-
ject are cyclically displayed on LCD.

o Each item is displayed for a time defined in seconds in Display autoscroll roll time (0-0:196.1.9) object.
e Default auto-scroll time is 10 seconds.

In General display readout object, up to 128 capture objects can be configured; it means that the same
amount of objects can be displayed in Auto-scroll mode.
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5.3.3.2. Manual-scroll mode

Manual-scroll mode is implemented in the following way:

Manual-scroll mode is used for manual data review on display.

Displayed items are listed in Manual-scroll mode sequence list, defined by the Alternate display
readout object.

Manual-scroll mode is accessible from the Data menu by a long press on Forward-scroll button at
the Std data item, when tip EntEr is shown. Then the first item from the sequence list is displayed.

The next item from the sequence list is displayed by a short press on the Forward-scroll button.
The previous item from the sequence list is displayed by a short press on the Backward-scroll button.
At the end of sequence, the End notice is displayed.

Return to the Data menu is performed by a long press on the Forward-scroll button, when tip Layer
up is shown.

Escape in Auto-scroll mode is performed by an extended press on Forward-scroll button, when tip
Esc is shown.

In Alternate display readout object, up to 128 capture objects can be configured.

o
Std dAtA > ltem 1
. Enter (
v -
FL ---J
/| e
Layer up AJ
ltem N
(=)
K End
]| L

Figure 41: Manual-scroll mode navigation
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5.3.4. Load profile on display

Presentation of Load profile on display is optional and can be enabled by a parameter in the Display config-
uration object. Load profile presentation is accessible from the Data menu, by a long press on
Forward-scroll button at the P.01 / P.02 item, when tip EntEr is shown:

e P.01 - Load profile with period 1,
e P.02 - Load profile with period 2.

Load profile presentation on display follows VDEW specifications. Load profile is presented on display in
three layers:

o layer DATE (upper layer),
e layer TIME (middle layer),
o layer ATTR (lower layer).

Layer DATE:
e List of dates of Load profile records.
e Format: P.OX YY.MM.DD (legend: X = period 1 or 2 of Load profile, YY = year, MM = month, DD = day).
e Firstitem is the youngest date of Load profile records.
e Lastitem is the oldest date of Load profile records.
e Atthe end of list, the End notice is displayed.
e Short press on Forward-scroll button to scroll to the next date.
e Short press on Backward-scroll button to scroll to the previous date.
e Long press on Forward-scroll button to enter the Layer TIME, to the first period in selected day.
e Long press on Forward-scroll button at the end of list to return into Data menu.
e Extended press on Forward-scroll button to escape into Auto-scroll mode.

Layer TIME:
e List of periods of Load profile records in selected day.

e Format: P.0OX MM.DD.hh:mm (legend: X = period 1 or 2 of Load profile, MM = month, DD = day,
hh = hours, mm = minutes).

e Firstitem is the period of the first record in selected day (after time 00:00:00).

e Lastitem is the period of the last record in selected day (including time 00:00:00 on next day).

e Period ended at 00:00:00 (on next day) belongs to the previous day.

e Atthe end of list, the End notice is displayed.

e Short press on Forward-scroll button to scroll to the next period.

e Short press on Backward-scroll button to scroll to the previous period.

e Long press on Forward-scroll button to enter the Layer ATTR, to the first object in selected period.
e Long press on Forward-scroll button at the end of list to return into Layer DATE, to the next date.
o Extended press on Forward-scroll button to escape into Auto-scroll mode.

Layer ATTR:

e List of captured objects of the current record:
- Load profile with period 1 (1-0:99.1.0) object,
- Load profile with period 2 (1-0:99.2.0) object.

e Firstitem is the first object from the capture objects list, except Clock object.

e Lastitem is the last object from the capture objects list.

e Atthe end of list, the End notice is displayed.

e Short press on Forward-scroll button to scroll to the next object from the list.

e Short press on Backward-scroll button to scroll to the previous object from the list.
e Long press on Forward-scroll button to return into Layer TIME, to the next period.
e Extended press on Forward-scroll button to escape into Auto-scroll mode.
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Legend:
YY — Year hh — hours
MM — Month mm — minutes
DD — Day X — Load profile period 1 or 2
Figure 42: Load profile on display navigation
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5.3.5. Certification data log on display

Presentation of Certification data log on display is optional and can be enabled by a parameter in the Dis-
play configuration object. Certification data log presentation is accessible from the Data menu,
by a long press on Forward-scroll button at the P.99 item, when tip EntEr is shown.

Certification datalog is presented on display in two layers:
o layer DATE (upper layer),
o layer TIME (lower layer).

Layer DATE:
e List of Certification data log records, sorted by indexes in descending order.
- Identifier: P.99.XX (XX = index of the current record).
- Value: Date of the current record.
e The first item is a record with the last (greatest) index.
e The lastitem is a record with the first (lowest) index. Counting of indexes is started with 1.
o At the end of list, the End notice is displayed.
e Short press on Forward-scroll button to scroll to the next record (decrement index).
e Short press on Backward-scroll button to scroll to the previous record (increment index).
e Long press on Forward-scroll button to enter the Layer TIME.
e Long press on Forward-scroll button at the end of list to return into Data menu.
e Extended press on Forward-scroll button to escape into Auto-scroll mode.

Layer TIME:
List of recorded time and captured objects of the current record.
Capture objects list is defined by Certification data log object as:
- Clock,
- Last modified secure parameter,
- Last modified secure parameter old value,
- Last modified secure parameter new value.
e First displayed item is a recorded time of the current record:
- Identifier: P.99.XX (XX = index of the current record).
- Value: Time of the current record.
e Second displayed item is an old value of the modified secure parameter:
- ldentifier: Modified secure parameter identifier.
- Value: Modified secure parameter old value.
e Third displayed item is a new value of the modified secure parameter:
- ldentifier: Modified secure parameter identifier.
- Value: Modified secure parameter new value.
e Atthe end of list, the End notice is displayed.
e Short press on Forward-scroll button to scroll to the next item.
e Short press on Backward-scroll button to scroll to the previous item.

e Long press on Forward-scroll button to return into Layer DATE, to the next record (decrement index).
o Extended press on Forward-scroll button to escape into Auto-scroll mode.
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Figure 43: Certification data log on display navigation

5.3.6. Grid mode on display

Grid mode is used for manual review of data related to the main electricity values on display. Grid mode is
optional and can be enabled by a bit—parameter in the Display configuration object. Grid mode is accessi-
ble from the Data menu, by a long press on Forward-scroll button at the Grid item, when tip EntEr is shown.
Then the first item from the Grid mode sequence list is displayed.

e Grid mode sequence list is defined by Grid display readout (0-0:21.0.5) object.

e The next item from the sequence list is displayed by a short press on Forward-scroll button.

e The previous item from the sequence list is displayed by a short press on Backward-scroll button.
¢ Atthe end of the sequence, the End notice is displayed.

e Return to the Data menu is performed by a long press on Forward-scroll button,
when tip Layer up is shown.

e Escape in Auto-scroll mode is performed by an extended press on Forward-scroll button,
when tip Esc is shown.

In Grid mode, up to 32 capture objects can be configured.
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Figure 44: Grid mode navigation

5.3.7. SET mode on display

Set mode is used for setting the system date and time via console buttons. It follows VDEW specification.
Set mode is the first item listed in Set menu. It is accessible by a long press on Forward-scroll button at the
Set item, when tip EntEr is shown.

First item listed in Set mode is system date (format: YYYY.MM.DD).

Second item listed in Set mode is system time (format; hh:mm:ss).

Scroll the list forward / backward by a short press on Forward-scroll button / Backward-scroll button.
At the end of list, the End notice is displayed.

Setting of the displayed item (date, time) is performed by editing the digits, one by one from left to right.
Enter the setting of the displayed item by a short press on the Set button. The first digit starts blinking.
Blinking digit is enabled to edit by a short press on Forward-scroll button / Backward-scroll button.
Setting is confirmed by a short press on Set button. Next digit starts blinking.

When the last digit is set, all digits start blinking. Confirm the setting of the displayed item by a short
press on Set button.

When the Set mode is active, it is indicated with the Set mode indicator cursor (SET). See Figure 35.
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5.3.8. Test mode on display

Test mode is used for testing purposes to review the energy and demand registers with higher precision.
Test mode can be entered in two ways:

by the script execution via communication,
by buttons.

Via buttons, the Test mode is accessible from the Set menu, by a long press on Forward-scroll button at the
Test item, when tip EntEr is shown:

Displayed items are listed in sequence list, defined by Auto-scroll sequence.
Energy and demand registers are displayed with higher precision.

Test mode precision for energy and demand registers is defined by Display test mode precision
for energy and demand (0-0:196.1.6) object.

Previous values are skipped and are not shown.

When the Test mode is active, it is indicated with the Test mode indicator cursor (TEST).

Test mode is active for a time defined by Test mode exit time (0-0:196.1.20) object.

The next item from the sequence list is displayed by a short press on Forward-scroll button.

The previous item from the sequence list is displayed by a short press on Backward-scroll button.
At the end of sequence, the End notice is displayed.

Return to the Set menu is performed by a long press on Forward-scroll button, when tip Layer up is
shown.

Escape into the Auto-scroll mode is performed by extended press on Forward-scroll button, when tip
Esc is shown.
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Figure 45: Test mode navigation
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5.3.9. LCD test mode

LCD test mode is used for testing purposes to perform LCD unit test. LCD test mode is accessible from the
Set menu by a long press on Forward-scroll button at the Lcd test item, when tip EntEr is shown:

e There are four LCD test conditions (full, odd, even, none) among which can be scrolled for-
ward/backward by a short press on Forward-scroll button / Backward-scroll button.

e Atthe end of test sequence, the End notice is displayed.

e Return to the Set menu is performed by a long press on Forward-scroll button, when tip Layer up is
shown.

e Escape into the Auto-scroll mode is performed by an extended press on Forward-scroll button, when
tip Esc is shown.

!
b

m

Lcd tESt Enter All segments ON

I [Fs |

0Odd segments ON

F Y

E
#|

)

Layerup

E
#|

All segments OFF

Figure 46: LCD test mode navigation
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5.4. Metrological pulse generation

5.4.1. Metrological LEDs

The meter is provided with three red LEDs on the nameplate (see Figure 47). They are intended for checking
the measurement and RTC accuracy.

// ] al. .
, H \
e *
™ 20T T& M M2 M3 M& COM FF RIC ST
No. 35761493 = '
NEWINNAI  AC - 3Ph 4 Wire © v B CEM2J1304
Type MT880~T1A32R44543-E12-V52L 81BTI-M3K03 12MD002
3x57,7/100V... 3x240/45V  00-110)A  50Hz -40'Cto+70°C
Ux=50 - 240 V AC/DC
Pr.Nr. 035 880 XX SAMPLIE
Yo, X Metrological LED 2
(reactive energy)
0.30 - Ra Rir Elmp/kWh/kvarh /
033 - Roa, R mp/kWh/kvarh Ru O Ra /
? ? 1% n.@m’/
Metrologlcal LED 1 RTC test
(active energy) LED

Figure 47: Metrological LEDs

LEDs definition:

o Metrological LED 1 (left): default programmed for active energy, other functionalities can be param-
eterized on request.

e RTC LED (middle): it is intended for checking the RTC accuracy.

e Metrological LED 2 (right) default programmed for reactive energy, other functionalities can be pa-
rameterized on request.

In special meter test mode (activated by the script execution via communication), the metrological LED con-
stant is 10 times higher than in the normal mode.

Change of the LED impulse constant is written in the Certification data log:

e inthe Active energy metrological LED (1-0:0.3.0) object for active energy, entered as im-
pulses/kWh,

e inthe Reactive energy metrological LED (1-0:0.3.1) object for reactive energy, entered as im-
pulses/kvarh and

e inthe Apparent energy metrological LED (1-0:0.3.2) object for apparent energy, entered as im-
pulses/kVAh .

In normal meter operation mode, the metrological LEDs emit pulses with frequency that is proportional to the
measured energy and is intended for the meter calibration and testing. The LEDs are turned-on and glow
steadily if load is lower than the meter starting current.

Metrological LEDs can be configured for any type of energy measured by the meter. Any value in range from
500 to 100000 impulses can be used.

V4.20 — English 71/181 5. CONSOLE



'\2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

5.4.2. Impulse outputs

Up to four general-purpose outputs can be configured as impulse outputs. Each of up to four impulse outputs
can be configured for any type of energy or different combination of energy.

Constants used for impulse outputs for active, reactive, and apparent energy are separately configurable.
Constants can be applied to any of impulse outputs that are configured for the specific energy type.

Change of the constant is written in the Certification data log:

e inthe Active energy, output pulse meter constant (1-0:0.3.3*255) object for active energy, en-
tered as impulses/kWh,

e inthe Reactive energy, output pulse meter constant (1-0:0.3.4*255) object for reactive energy,
entered as impulses/kvarh and

e inthe Apparent energy, output pulse meter constant (1-0:0.3.5*255) object for apparent energy,
entered as impulses/kVAh.

The length of impulse as well as impulse polarity is programmable. Pulse length could be programmed from
20 to 65535 ms.
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6. MAIN METER FUNCTIONALITIES
6.1. Inputs

Five (5) terminals can be defined as inputs. See Figure 20. Eleven (11) different input functions can be as-
signed to the input terminals (see Inputs in Table 35). Relations between input signals and triggered func-
tions in dependence on idle state of the input are presented in following figures. Control input voltage can be
AC or DC. The type of voltage has to be programmed in the meter. The state of control voltage can be high
or low (see Figure 48 and Figure 49).

AAMAAA MAR MAMAAAAD AR

IPUtAC VWVVVVVVVVY VWY Input AC VWVVVVVVVVY VWYV
high high
Idle state o Idle state -
Function active Function active
idle idle

Figure 48: Correlation between AC input and function according to idle state

active active

Input DC Input DC
inactive inactive
high high

Idle state Idle state
low low
active active

Function Function
idle idle

Figure 49: Correlation between DC input and function according to idle state

6.1.1. Input for disabling demand measurement (MZE)

Input for disabling of demand measurement (MZE) can be configured in the meter. If input is configured and
active, all demand register values for current period are not measured.

MZE signal
A active
inactive inactive
Demand x
A
Blockade

Figure 50: MZE input and demand measurement

6.1.2. Alarm inputs

Two alarm inputs (MKE1, MKE?2) can be configured in the meter.
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6.2. Outputs

Eight (8) terminals divided into two groups (5 +3) can be defined as outputs (see Figure 20).

Twenty-eight (28) different output functions can be assigned to those outputs (see Outputs in Table 35).
Different kind of actions in the meter drives the configured output states. Relations between triggering func-
tion and outputs in dependence on idle state of the output are presented in Figure 51.

Trigger active Trigger active
function inactive function inactive
high high
Idle state Idle state
low low
closed closed
— — —
Output Output
N —
opened opened

Figure 51: Correlation between trigger function and output according to idle state

6.2.1. Alarm outputs

Two alarm outputs (MKAL, MKA2) can be configured in the meter for signalling alarm condition to external
connected devices. Different or same meter statuses can activate this two alarm outputs.

6.2.2. Measurement period output

Measurement period output (MPA) can be configured in meter for indication of start of new measurement
period. Duration of MPA output is programmable. Default value is 1% of measurement period.

Example: if measurement period is 15 minutes (900 seconds) long, the MPA length is 9 seconds.

16:45:00 17:00:00 17:15:00
time
_ MP L MP -~
PD PD PD
- .- .
1
MPA
0

MP — measurement period (e.g. 15 minutes)
PD — pulse duration

Figure 52: MPA output signal

6.2.3. Energy direction output

Two outputs for energy flow direction for active (ER+A) and reactive (ER+R) energy can be configured in the
meter. Application is capturing the information about energy flow from the measurement part, and it drives
the configured output to the proper state. If positive active energy flow is detected, the output state goes to
active, otherwise goes to inactive.
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6.2.4. Pulse outputs

Pulse outputs, which can be defined: +AA, -AA, |AA|, +RA, -RA, |RA|, RAL, RA2, RA3, RA4, +SA, -SA, |SA|.
Up to four (up to six *) outputs can be configured at the same time.

NOTE!

UE Up to four outputs can be configured as metrological pulse outputs at the same time. If more ports are
tried to be configured as metrological pulse outputs, then configuration is rejected by the meter.
Several impulse outputs can be configured with the same energy type (same function).

NOTE! *

Valid from FW core version 5 onwards: Up to six outputs can be configured as metrological pulse out-
puts at the same time. If more ports are tried to be configured as metrological pulse outputs, then config-
uration is rejected by the meter. Several impulse outputs can be configured with the same energy type
(same function).

6.2.5. Output for disabling demand measurement (MZA)

Output for disabling demand measurement functionality (MZA) can be configured in the meter. If input state
for disabling of demand measurement (MZE) is active, then also MZA output state is active, otherwise it is
inactive. MZA output is correlated with input MZE.

6.2.6. Load control outputs

Up to three load control outputs (LAL, LA2, LA3) can be configured in the meter.

Information about all input and output statuses (activity) are stored in meter in specific status registers
(0-0:96.3.x*255 (x=0...3)). All of them are read only registers.

6.3. External power supply (option)

The meter can be optionally equipped with additional power supply for supplying the meter, energized from
separate energy source (see Table 46). If external power supply is equipped and energized, the meter is
supplied from this source and the main power supply in this case is just a reserve. On this way, the influence
on voltage inputs is minimized.

Terminal | Terminal functionality

e 50-240V AC/DC
30 e 50-290V AC/DC
e 24V DC(¥)
e 50-240V AC/IDC
31 e 50-290V AC/DC
e 24V DC()

Table 46: External power supply
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6.4. Fraud detection

6.4.1. Meter cover and terminal cover opening detection

All accesses (opening and closing the meter and terminal cover) to the meter are detected and correspond-
ing events are recorded and stored in a fraud detection event log as well as in a MCO & TCO (MCO — meter
cover opening, TCO — terminal cover opening) event log.

Meter detects cover opening and closing in no-power state, too. The event is registered by the first next power up.
When MCO and TCO alarm is generated on the LCD, it could be cleared by the system operator only.

6.4.2. Magnetic field detection

MT880 meter is equipped with shielded measurement system, so magnetic fields has no influence to the me-
ter accuracy measurements, however presence of magnetic fields are detected. Events are recorded in the
fraud detection event log and in the magnetic tamper event log. Meter detects magnetic field also in no
power state. The event is registered by the first next power up.

When magnet field detection alarm is generated on the LCD, it could be cleared by the system operator only.
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6.5. Event logs

Event logs are organized as FIFO object. There are more event logs with different size available. See Table 47.

Event log object

Logical name Event log depth (humber of records)

Standard event log

0-0:99.98.0.255 | 255

Fraud detection log 0-0:99.98.1.255 | 255
Power quality log 0-0:99.98.4.255 | 255
Power down event log 0-0:99.98.5.255 | 64
Communication event log | 0-0:99.98.6.255 | 255
MCO & TCO event log 0-0:99.98.7.255 | 20
Magnetic tamper event log | 0-0:99.98.8.255 | 20
Power failure event log 1-0:99.97.0.255 | 10
Certification data log 1-0:99.99.0.255 | 100

Table 47: List of event logs with corresponding logical names and their capacity

6.5.1. Standard event log

List of events in the Standard event log (0-0:99.98.0) is shown in Table 48.

VDEW event code|Event name

0x0001 Fatal error

0x0002 Replace Battery

0x0004 Value corrupt

0x0008 DST enabled or disabled
0x0010 Billing reset

0x0020 Clock adjusted (old date/time)
0x0040 Power Up

0x0080 Power Down

0x2000 Event log cleared

0x4000 Load profile cleared
0x8001 Power down phase L1
0x8002 Power down phase L2
0x8003 Power down phase L3
0x8004 Power restored phase L1
0x8005 Power restored phase L2
0x8006 Power restored phase L3
0x8012 No connection timeout
0x8040 Clock adjusted (new date/time)
0x8041 One or more parameters changed
0x8042 Meter master reset
0x8043 Error register cleared
0x8044 Alarm register cleared
0x8045 Passive TOU programmed
0x8046 TOU activated

0x8047 Global key(s) changed
0x8048 Meter unlocked

0x8049 Meter locked

0x8050 Program memory error
0x8051 RAM error

0x8052 NV memory error

0x8053 Watchdog error

0x8054 Measurement system error
0x8055 Clock invalid

0x8060 Firmware ready for activation
0x8061 Firmware activated
0x8062 FW verification failed
0x8070 Previous values reset
0x8071 Wrong phase sequence
0x8072 Missing neutral

0x8073 Register rollover

0x8074 Certification data log full
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VDEW event code |Event name

0x8075 Result reset

0x8130 Alarm input 1 activated
0x8131 Alarm input 2 activated
0x8132 Alarm output 1 activated
0x8133 Alarm output 2 activated
0x8140 Load control 1 activated
0x8141 Load control 1 deactivated
0x8142 Load control 2 activated
0x8143 Load control 2 deactivated
0x8144 Load control 3 activated
0x8145 Load control 3 deactivated

Table 48: List of events in the Standard event log

6.5.2. Fraud detection log

Fraud detection log (0-0:99.98.1) is used to log various events related to possible fraud attempts. List of
events in the Fraud detection log is presented in Table 49.

VDEW event code|Event name

0x2000 Event log cleared

0x800E Meter cover closed

0x800F Terminal cover closed

0x8010 Meter cover removed

0x8011 Terminal cover removed

0x804A Association authentication failure (n time failed authentication)
0x804B Decryption or authentication failure (n time failure)
0x804C Replay attack

0x8080 Current without Voltage phase L1 - start
0x8081 Current without Voltage phase L2 - start
0x8082 Current without Voltage phase L3 - start
0x8083 Current without Voltage phase L1 - end
0x8084 Current without Voltage phase L2 - end
0x8085 Current without Voltage phase L3 - end
0x8086 Missing current L1 - start

0x8087 Missing current L2 - start

0x8088 Missing current L3 - start

0x8089 Missing current L1 - end

0x808A Missing current L2 - end

0x808B Missing current L3 - end

0x808C Over current L1 - start

0x808D Over current L2 - start

0x808E Over current L3 - start

0x808F Over current L1 - end

0x8090 Over current L2 - end

0x8091 Over current L3 - end

0x8094 Asymmetrical current - start

0x8095 Asymmetrical current - end

0x8100 Asymmetrical voltage - start

0x8101 Asymmetrical voltage - end

0x8120 Reverse power flow - start

0x8121 Reverse power flow - end

0x8122 Low power factor - start

0x8123 Low power factor - end

0x8124 Strong DC field detected

0x8125 No strong DC field anymore

Table 49: List of events in the Fraud detection event log
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6.5.3. Power quality log

Power quality log (0-0:99.98.4) stores events related to quality of supplied power. List of events in the
Power quality log is given in Table 50.

VDEW event code|Event name

0x2000 Event log cleared

0x8001 Power down phase L1

0x8002 Power down phase L2

0x8003 Power down phase L3

0x8004 Power restored phase L1
0x8005 Power restored phase L2
0x8006 Power restored phase L3
0x8020 Voltage sag phase L1

0x8021 Voltage sag phase L2

0x8022 Voltage sag phase L3

0x8023 Voltage swell phase L1

0x8024 Voltage swell phase L2

0x8025 Voltage swell phase L3

0x8102 Over-voltage phase L1

0x8103 Over-voltage phase L2

0x8104 Over-voltage phase L3

0x8105 Voltage normal phase L1
0x8106 Voltage normal phase L2
0x8107 Voltage normal phase L3
0x8108 Under-voltage phase L1
0x8109 Under-voltage phase L2
0x810A Under-voltage phase L3
0x810B Missing-voltage L1

0x810C Missing-voltage L2

0x810D Missing-voltage L3

0x810E THD voltage over limit L1 - start
0x810F THD voltage over limit L2 - start
0x8110 THD voltage over limit L3 - start
0x8111 THD voltage over limit L1 - stop
0x8112 THD voltage over limit L2 - stop
0x8113 THD voltage over limit L3 - stop
0x8114 THD current over limit L1 - start
0x8115 THD current over limit L2 - start
0x8116 THD current over limit L3 - start
0x8117 THD current over limit L1 - stop
0x8118 THD current over limit L2 - stop
0x8119 THD current over limit L3 - stop
0x811A Frequency over limit

0x811B Frequency under limit

0x811C Frequency normal

Table 50: List of events in the Power quality event log
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6.5.4. Powerdown event log

Powerdown event log (0-0:99.98.5) contains events related to the presence of phase and three phase volt-
ages. List of events in the Powerdown event log is shown in Table 51.

VDEW event code|Event name

0x0040 Power Up

0x0080 Power Down

0x2000 Event log cleared
0x8001 Power down phase L1
0x8002 Power down phase L2
0x8003 Power down phase L3
0x8004 Power restored phase L1
0x8005 Power restored phase L2
0x8006 Power restored phase L3

Table 51: List of events in the Power down event log

6.5.5. Communication event log

Communication event log (0-0:99.98.6) is used for storing events related to communication, specially related
to the 2G/3G modem behaviour. List of events in the Communication event log is presented in Table 52.

VDEW event code |Event name

0x2000 Event log cleared

0x8012 No connection timeout

0x8150 Initialization failure

0x8151 SIM failure

0x8152 GSM registration failure

0x8153 GPRS registration failure
0x8154 PDP context established
0x8155 PDP context destroyed

0x8156 Modem SW reset

0x8157 Modem HW reset

0x8158 GSM outgoing connection
0x8159 GSM incoming connection
0x815A GSM hangup

0x815B Diagnostic failure

0x815C User initialization failure

0x815D Signal quality failure

0Ox815E PDP context failure

0x8160 Auto Answer

0x8170 No connection timeout channel 1
0x8171 No connection timeout channel 2
0x8172 No connection timeout channel 3

Table 52: List of events in the Communication event log

6.5.6. MCO & TCO event log

Meter Cover Opening & Terminal Cover Opening event log (0-0:99.98.7) is intended for logging events related
to meter and terminal cover openings. List of events in the MCO & TCO event log is given in Table 53.

VDEW event code|Event name

0x2000 Event log cleared
0x800E Meter cover closed
0x800F Terminal cover closed
0x8010 Meter cover removed
0x8011 Terminal cover removed

Table 53: List of events in the MCO & TCO event log
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6.5.7. Magnetic tamper event log

List of events in the Magnetic tamper event log (0-0:99.98.8) is shown in Table 54.

VDEW event code|Event name

0x2000 Event log cleared

0x8124 Strong DC field detected
0x8125 No strong DC field anymore

Table 54: List of events in the Magnetic tamper event log

6.5.8. Power failure event log

Power failure event log (1-0:99.97.0) contains all events related to long power outages. In the event log only
the power up time stamp and the duration of long power failures in any phase are stored. No special code is de-
fined to logging of power failure events. Separately the duration of last long power failure is recorded.

Each entry recorded in this event log contains:
e time of power up after long power failure,
e duration of long power failure.

6.5.9. Certification data log (Technical data log)

Certification data log (1-0:99.99.0) is used to log modifications of metrological parameters. The data log
contains time stamp, Last modified secure parameter identifier, old and new parameter value.

Values of the following objects are registered:
e Active energy metrological LED (1-0:0.3.0)
e Reactive energy metrological LED (1-0:0.3.1)
e Apparent energy metrological LED (1-0:0.3.2)
e Transformer ratio — current (numerator) (1-0:0.4.2)
e Transformer ratio — current (denominator) (1-0:0.4.5)
e Transformer ratio — voltage (numerator) (1-0:0.4.3)
e Transformer ratio — voltage (denominator) (1-0:0.4.6)
e Measurement period 1, for average value 1 (1-0:0.8.0)
e Recording interval 1, for load profile (1-0:0.8.4)
e Recording interval 2, for load profile (1-0:0.8.5)
e Active output constant (1-0:0.3.3)
¢ Reactive output constant (1-0:0.3.4)
e Apparent output constant (1-0:0.3.5)
e Output pulse duration (1-0:0.9.8)
e Nominal voltage (1-0:0.6.0)

NOTE!

The capacity of Certification data log is set to 100 entries. There is not possible to change any
parameter, when event log is full. The log can only be erased when meter is in unlocked state.
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6.6. Load profile

Two general-purpose load profiles are available in the MT880 meter. Each of two can capture any of the
basic type object value present in the meter:

e Load profile with period 1 (1-0:99.1.0),
e Load profile with period 2 (1-0:99.2.0).

Number of available records are calculated, when load profiles are pre-programmed, related to the type of
the object, which is defined for load profile, number of objects defined for load profile and registration period.

Profiles are implemented as FIFO buffers. Each record has associated a unique record number. Within one
load profile, more records can have the same time stamp (in case time is shifted back) but all have different
record number.

Load profiles are dynamically organized — the less channels are chosen the higher is roll over time and vice versa.

6.6.1. Profile objects

Capture objects

Up to 32 capture objects can be defined for each load profile. Number of capture objects directly defines
number of profile entries. Minimum and maximum profile capacity depends on the capture period selected
and number of capture objects set.

Capture period

Capture period is variable which defines the time distance between two captured data (in seconds).
It can be set to next values:

e O No registration is performed

e 300 5 minute recording period (the minimum recording period)
e 900 15 minutes recording period

e 1800 30 minutes recording period

e 3600 1 hour recording period

e 86400 1 day recording period
The period is synchronized with the hour; it always begins at completed hour.

Sort method
This attribute is used for sorting the captured data, only FIFO method is supported.

Sort Object
Clock object is used as sort object.

Entries in use
This attribute shows how many records have been captured.

Profile Entries

This attribute shows how many records are possible in the meter. This number depends on the capture pe-
riod selected and number of capture objects set.

NOTE!
E@ Load profile is erased when new capture period is set or capture objects changed.

Power Quality profile
The meter has one power quality profile (Power quality profile — 1-0:99.14.0*255), which stores the power
quality related objects. Maximum number of available records is 3196.
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6.6.2. Profile status

The meter has two status registers enabled:
e Profile status — Load profile with period 1 (0-0:96.10.1),
e Profile status — Load profile with period 2 (0-0:96.10.2).

The MT880 meter provides extended status information for profile records. Status information is organized
as 16-bit value; each bit is carrying specific information. See Table 55.

Status Bit | Description
None No event.
Critical error A serious error such as a hardware failure or a checksum error has occurred.
Clock invalid 1 |RTC backup has been discharged. The time is declared as invalid.
Data not valid 2 IF indicates that the qurrent entry may not be used for billing purposes yvithout further validg-
tion because a special event has occurred. The reason may be found in the other status bits.
Daylight saving 3 It indigqtes whether or |jot the qlaylight ;aving time is currently active. o
The bit is set if the daylight saving time is active (summer) and cleared in winter.
Billing reset 4 | The bit is set to indicate that billing reset was executed in recording period.
Clock adjusted 5 | The bit is set when clock has been adjusted more than the synchronisation limit.
Power up 6 | This bit is set to indicate that any-phase power up.
Power down 7 | This bit is set to indicate that an all-phase power failure occurred.
Power down L1 8 | This bit is set to indicate that phase L1 voltage was disconnected during recording period.
Power down L2 9 | This bit is set to indicate that phase L2 voltage was disconnected during recording period.
Power down L3 10 | This bit is set to indicate that phase L3 voltage was disconnected during recording period.
Power up L1 11 | This bit is set to indicate that phase L1 voltage was reconnected during recording period.
Power up L2 12 | This bit is set to indicate that phase L2 voltage was reconnected during recording period.
Power up L3 13 | This bit is set to indicate that phase L3 voltage was reconnected during recording period.

Parameter changed

This bit is set to indicate that at least one parameter was changed during recording period.

Clock synchronized

This bit is set to indicate that meter clock was synchronized during recording period.

Table 55: List of profile statuses
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6.7. Billing

Billing functionality provides process and storage for managing billing data, which is recorded in billing pro-
file. Up to 32 different objects can be stored in billing profile. By default, the first data in billing profile entries
is time mark (object Clock, 0-0:1.0.0*255).

Billing profile itself does not have a capture period defined. Storing into billing profile can be triggered by dif-
ferent sources (periodically or aperiodically):

e by RTC via single-action schedule — end of billing object,

e via Billing inputs,

¢ via Billing reset button,

e via Communication interfaces directly invoking script execution.

6.7.1. Billing reset enabling/disabling

In order to allow different triggers for billing reset, execution bitmask Billing reset trigger selection
(0-0:128.11.0*255) object is implemented. It allows selection of different billing reset triggers to be enabled in
parallel. See Table 56.

Bit index | Bit assignment Value definitions
0 — disabled
0 Reset button 1 — enabled
1 Billing script execution via communication interface 0 - disabled
1 — enabled
_ _ 0 — disabled
2 Single-action schedule 1 — enabled
) 0 — disabled
3 MREa/MREb or MRE input 1 — enabled

Table 56: Bitmask object for billing reset

Billing reset functionality is implemented with various options. Following configuration options are provided in
the meter by the Billing reset configuration options (0-0:128.11.1) object (Table 57).

Bit index | Bit assignment Value definitions
0 — Linear
0,1 Previous value presentation mode 1 — Circular modulo 99

2 — Circular modulo 12
0 - Billing reset enabled

2 Billing reset during power down disabled 1 — Billing reset disabled
3 Billing reset waits end of MP 0—NOT active
1 — Active

Table 57: Configuration options

6.7.1.1. Billing reset related to power down

Scheduled billing execution time can coincides with power down. When meter powers up there are two op-
tions, configured with Billing reset during power down configuration bit in the Billing reset configuration op-
tions object:

e Enabled (1): billing reset performs immediately after meters power up. Billing reset timestamp stored
in billing profile is the actual billing execution time stamp (not the time that is set in single-action
schedule object).

e Disabled (0): billing reset is not executed when meter is powered up. Billing reset is postponed until
next scheduled (or otherwise triggered) billing reset.
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6.7.1.2. Billing reset related to MP

When Billing reset waits end of MP property bit in the Billing reset configuration options object is set to:

o Active (1): every triggered billing waits first end of measurement period (MP) and executes immedi-
ately after MP ends.

e NOT active (0): billing reset executes immediately when triggered.

6.7.2. Billing reset triggering
6.7.2.1. Billing reset via reset button

Billing reset via reset button is performed by short press on the reset button, located under the transparent
window (see Figure 53), when the meter is in the auto-scroll mode.

Reset button can be disabled:

e by clearing bit 0 in the Billing reset secured configuration options (0-0:128.11.2) object (configu-
ration can be changed on unlocked meter only).

e by clearing bit 0 in the Billing reset trigger selection (0-0:128.11.0) object (configuration can be
changed by using password 4).

To assure that reset button triggers billing reset, in both objects bit 0 parameters Billing reset key enabled
and Reset button must be enabled (set to ON).

~ i
@)
—
=g o«

| >

Figure 53: Billing reset button under the transparent window

6.7.2.2. External billing reset via MREa & MREb, MRE input

External billing reset functionality can be performed in two ways:
e with synchronous change on two inputs (MREa and MREDb) or
¢ with pulse signal on one single input (MRE).

Billing reset via MREa and MRED inputs is triggered when both inputs change state and the two states are
negated. Meter also executes billing reset when input states change during power down. In this case, billing
is triggered immediately after power up.

When MREa and MREDb inputs change during power down and single action schedule execution time is
passed during power down, too, only one billing is executed immediately after next power up.

1
MREa

1
MREb

A\ 4 \/ \j \/

Billing Billing Billing Billing Billing
reset reset reset reset reset

Figure 54: MREa and MREDb inputs and external billing reset
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Billing reset via MRE input is triggered when signal changes from inactive to active state for time duration in
range from 100 ms to 2500 ms.

100 ms < dT = 2500 ms
dT dT

- - - -

MRE

y \
Billing Billing
reset reset

Figure 55: MRE input and external billing reset

6.7.2.3. Billing reset output

Meter can be configured to drive billing reset outputs (MRAa/MRADb) according to VDEW specification. Out-
put functions billing outputs configuration are enumerated as follows:

e MRAa (Output for external billing reset a),
e MRADb (Output for external billing reset b).

At the time when billing reset is performed, billing reset outputs simultaneously change states. Last states
are remembered and restored after power down.

Billing Billing Billing Billing Billing
reset reset reset reset reset

A ‘

1
MRAa

1
MRAD

Figure 56: MRAa and MRADb outputs at billing reset

6.7.3. Billing reset lockout functionality

Billing reset trigger lockout matrix

After certain trigger executes billing reset, further billing resets can be blocked for a predefined time delay.
Each trigger can lockout any combination of available triggers. This can be configured by using the Billing
reset trigger lockout matrix object (0-0:128.11.3). Object is implemented as octet string of 4 octets, each
octet corresponding to one specific billing reset trigger.

Each octet carries bitmask, which defines triggers that are locked out with the trigger that specific octet rep-
resents (Table 58).

Trigger Reset key Com Schedule Input

Reset key Enabled/Disabled | Enabled/Disabled | Enabled/Disabled | Enabled/Disabled
Communication interface (Com) | Enabled/Disabled | Enabled/Disabled | Enabled/Disabled | Enabled/Disabled
Schedule Enabled/Disabled | Enabled/Disabled | Enabled/Disabled | Enabled/Disabled
Input Enabled/Disabled | Enabled/Disabled | Enabled/Disabled | Enabled/Disabled

Table 58: Billing reset lockout matrix
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Billing period reset lockout time

Time for which further billing resets are disabled can be set in seconds via Billing period reset lockout time
(1-0:0.9.12) object. Billing reset lockout time could be set up to 28 days. If there is a value greater than 28 days,
the actual lockout time will be 28 days. Lockout timer starts running when billing reset actually executes (this
can be delayed from actual triggering to end of MP if configured so). Each trigger lockout runs on its own timer.

Power down deactivates any active billing reset lockout.

6.7.4. Billing reset execution information

For each billing reset execution, the meter provides the time stamp — date and time of the moment of billing
reset execution. In relation to billing execution, meter also provides information about time that elapsed from
last billing reset. This information is presented as number of days and it is available in the Time expired
since last end of billing object (1-0:0.9.0). Number of days is incremented with each 24 hours passed from
last billing. With each executed billing reset, the value is reset to 0.

6.7.5. Billing profile

Billing profile is the storage for billing data, captured by execution of billing actions in the Data of billing pe-
riod 1 (0-0:98.1.0) object. Billing profile buffer is organized as an array of entries. Each entry is a snapshot of
capture object values at the moment of capture time. By default, the first data in billing profile entries is time
mark in the Clock (0-0:1.0.0) object.

Buffer

Storage for billing data captured with every billing reset execution. It enables selective access per range and
entry.

Capture objects: up to 32 objects can be set to be captured according to capture period. By default, capture
objects are set to:

e Clock (0-0:1.0.0), attribute 2 - Time

e Active energy import, rate 1 (1-0:1.8.1), attribute 2 - Value

e Active energy import, rate 2 (1-0:1.8.2), attribute 2 - Value

e Maximum demand register — Active energy import, rate 1 (1-0:1.6.1), attribute 2 - Value
e Maximum demand register — Active energy import, rate 2 (1-0:1.6.2), attribute 2 - Value

Capture period is set to 0 because records are recorded according to end of billing period. In unlocked
mode, user has also write access. Maximum capture period can be set to 86400 seconds (1 day).

Sort method: contains attribute for sorting captured data. It is fixed to FIFO (First in First Out).
Sort object: as sort object is used object Clock (0-0:1.0.0).
Entries in use: this attribute shows how many recordings have been made and are recorded (captured).

Profile entries: this attribute shows how many recordings are possible in the meter. This number depends
on the number of capture objects set.

Specific methods

This method is accessible with right mouse click on the Data of billing period 1 object: Execute method — Re-
set. This action erases captured values.

NOTE!
Billing profile is erased when capture objects are changed.
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6.7.5.1. Previous values of billing registers

Previous values of billing registers are stored in billing profile. Previous values can also be presented on dis-
play. Two variants of presentation are supported:

e Linear presentation of previous values,
e Circular presentation of previous values.

The number of previous values that are shown on display is configurable via Previous values readout
count (0-0:128.11.4) object, with different numbers of presented previous values:

e in the Auto scroll sequence,
¢ in the Manual scroll sequence and
e inthe Local port readout sequence.

Pervious values OBIS address is formatted as: A-B:C.D.E*F. F is formatted as two digits number. It means
previous value index.

Example data readout of the register 1-0:1.8.1 (active energy import, rate 1) with following previous values:

1-0:1.8.1(2194305.3*kWh) current value
1-0:1.8.1*%01(1688219.1*kWh) previous value 1
1-0:1.8.1*%02(1637426.3*kWh previous value 2
1-0:1.8.1*03(1613504.6*kWh)  previous value 3
1-0:1.8.1*04(1304619.3*kWh)  previous value 4
1-0:1.8.1*05¢() no more billing values available

NOTE!
Dﬂ Not all object available in meter COSEM model are supported in IEC 62056-21 (IEC 1107).
In this case ER23 or () is returned.

6.7.5.2. Special previous values registers for display

Normally previous values on display are scrolled immediately after its current values.

For some special request here are some special previous value registers which can be presented anywhere
on LCD sequence list. Previous value registers are excluded from object model.

Available registers for last billing values are listed in Table 59.

SUM Tariff 1 Tariff 2
1.0.1.6.0.1 1.0.16.1.1 1.0.1.6.2.1
1.0.1.8.0.1 1.0.1.8.1.1 1.0.1.8.2.1
1.0.5.8.0.1

Table 59: Available special previous value registers

Each of these previous register could be placed anywhere in display sequence list.

For that purpose, parameter in the Previous values readout count (0.0.128.11.4) object should be properly
set. Maximum number of previous value for proper display sequence should be set to 0.

If no billing has been done yet, previous values registers show zero values.

NOTE!
E@ Until register are not added to billing capture objects, Errorl1 is shown on display.

Example: if 1.0.1.8.0.255 is not included to billing profile capture objects list, register
1.0.1.8.0.1 cannot be shown on display, so Errorll is shown.
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6.7.5.3. Profile status

The status register in the Profile status — Billing profile (0-0:96.10.3) object is used to show additional in-
formation concerning the stored entry. With this information, the HES (Head End System) may decide
whether the captured registers can be used for billing or not. The value of the status register is stored for
every entry. The value of the status register of billing profile has a size of 2 bytes. The status information is
encoded into the 16 bits.

Status Bit | Description
None No event.
Critical error 0 A serious error such as a hardware failure or a checksum error has occurred.
Clock invalid 1 The power reserve of the clock has been exhausted. The time is declared as invalid.
It indicates that the current entry may not be used for billing purposes without further valida-
Data not valid 2 g(i)tg,*because a special event has occurred. The reason may be found in the other status

It indicates whether or not the daylight saving time is currently active. The bit is set if the

Daylight saving 3 daylight saving time is active (summer) and cleared in winter.

Billing reset 4 The bit is set to indicate that billing reset was executed in recording period.

Clock adjusted 5 The bit is set when clock has been adjusted more than the synchronisation limit.

Power up 6 This bit is set to indicate that any-phase power connection occurred.

Power down 7 This bit is set to indicate that an all-phase power failure occurred.

Power down L1 8 This bit is set to indicate that phase L1 voltage was disconnected during recording period.
Power down L2 9 This bit is set to indicate that phase L2 voltage was disconnected during recording period.
Power down L3 10 | This bitis set to indicate that phase L3 voltage was disconnected during recording period.
Power up L1 11 | This bit is set to indicate that phase L1 voltage was reconnected during recording period.
Power up L2 12 | This bit is set to indicate that phase L2 voltage was reconnected during recording period.
Power up L3 13 | This bit is set to indicate that phase L3 voltage was reconnected during recording period.

Parameter changed | 14 | This bit is set to indicate that at least one parameter was changed during recording period.

Clock synchronized | 15 | This bit is set to indicate that meter clock was synchronized during recording period.
* In the case of Data not valid bit set in profile status captured data need additional validation in HES
Table 60: Billing profile status - Bit assignment
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6.8. Alarms

In addition to events, described in chapter 6.5. Event logs and based on constant monitoring, meter enables
alarm handling as well. Alarms are information about presence or occurrence of some special events de-
tected by the meter. Different events can have their source inside or outside of the meter. Alarms do not
carry any additional time information, like events in event log. Alarms are mostly used for presentation of de-
tected special condition to the user:

e viathe meter display,
e via dedicated alarm outputs,
e via communication interfaces (by “push On Alarm” functionality via SMS or TCP/IP).

When specific alarm condition is detected by the meter, this information passes through the dedicated alarm
filter, which can filter out unwanted alarm information. Depending on the capabilities of the HES policy of the
utility, not all supported alarms are wanted. Therefore, the alarm filters can be configured by the user to hide
unwanted alarms. The structure of the filters is the same as the structure of the alarm registers. Filtered
alarm information is stored in several alarm objects, which all have their special operation and usage.

Detected Alarm

Conditi & [
ondition ;<\) »  Alarm Filter

Alarm Register ]

Alarm ON Status

Alarm OFF Status]

Lob b

Alarm Descriptor j

Figure 57: Basic alarming object set

All alarm objects mentioned in Figure 57 are bit-organized, where each single bit is related to specific alarm
condition.

6.8.1. Alarm monitors

For the purpose of triggering alarm reporting via remote communication, each set of alarm objects includes
dedicated alarm monitor object. Consequently, there are two alarm monitor objects in the meter, one for
each alarm set:

e Alarm monitor 1 (0-0:16.1.0) object,
e Alarm monitor 2 (0-0:16.1.0) object.

Alarm monitors are bit monitors, able to execute actions according to a transition of a specific bit of the config-
ured monitored value. The monitors are configured for monitoring the corresponding Alarm descriptor 1
(0-0:97.98.20) or Alarm descriptor 2 (0-0:97.98.21) objects. The actions up are configured for executing
script of push script table, which refers to a “Push Setup — On alarm” push method. When specific bit of
alarm descriptor changes from 0 to 1, action up is triggered, causing the initiation of push process as de-
scribed in chapter 8.7.1.2. Push process.

In order to re-enable the triggering of alarm that already occurred, the corresponding bit in alarm descriptor
must be cleared from the HES. Additionally for those alarms that are not reset by the meter, also alarm regis-
ter must be cleared from the HES, so that bit transition from 0 to 1 is possible.
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6.8.2. Alarm registers

Alarm register is basic alarm object carrying information about active alarms. This register normally presents
currently active alarm state. Two alarm register objects are implemented:

e Alarm register 1 (0-0:97.98.0), (related to the IDIS specification) and
o Alarm register 2 (0-0:97.98.1), (related to the meter specific statuses).

The attribute value of both alarm registers is 32 bit long, where each bit represents different alarm.

Specific bits of alarm registers may be automatically cleared - reset by the meter, if the condition for alarm
has disappeared (except for Watchdog error, Fraud attempts, Meter cover opened, Terminal cover opened,
Strong DC field detected and Fatal fault). See Table 61 and Table 62.

Alternatively, all bits may be externally reset via communication channels.

In the latter case, those bits for which the condition for alarm still exists will immediately be set to 1 again and
an alarm will occur once again.

6.8.3. Alarm bit assignment

Table 61 and Table 62 provide a list of the supported alarms in the corresponding alarm register objects.

Bit |Alarm Description ON [OFF
0 Clock invalid Current _clc_Jck is cor_npared with internal clock structure and if there is vl
any deviation the bit is set.
1 Replace battery Clock battery or backup capacitor is discharged. V|V
2-7 |Unused - -
8 Program memory error Set whenever a program memory error bit in error register is set. V|V
9 RAM error Set whenever a RAM error bit in error register is set. v | v
10 NV memory error Set whenever a NV memory error bit in error register is set. V|V
11 Measurement system error | Set whenever a measurement system error bit in error register is set. V|V
12 Watchdog error Set whenever a watchdog error bit in error register is set. v x
13 Fraud attempts Alarm is raised whenever a fraud attempt is detected. V| x
14-15 | Unused - -
16 Voltage sag L1 Indicates voltage sag on phase L1 is detected V| x
17 Voltage sag L2 Indicates voltage sag on phase L2 is detected V| x
18 Voltage sag L3 Indicates voltage sag on phase L3 is detected V| x
19 Voltage swell L1 Indicates voltage swell on phase L1 is detected V| x
20 Voltage swell L2 Indicates voltage swell on phase L2 is detected V| x
21 Voltage swell L3 Indicates voltage swell on phase L3 is detected V| x
22 Voltage normal L1 Indicates that voltage L1 is back to within normal values after sag/swell | |
has been detected.
23 Voltage normal L2 Indicates that voltage L2 is back to within normal values after sag/swell | | |
has been detected.
24 Voltage normal L3 Indicates that voltage L3 is back to within normal values after sag/swell | | |
has been detected.
25-31 | Unused - -

Table 61: Alarm bits of the Alarm register 1 object

Fraud attempts alarm (Table 61, bit 13) is generated in the following cases:
e meter cover is removed,
e terminal cover is removed,
e strong DC field is detected,
e authentication on communication fails more than N times*,
e decryption on communication fails more than N times*,
e replay attack on communication is detected.

* variable N is configurable in the Decryption and authentication failure count limit (0-0:196.98.2) object
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Bit [Alarm Description ON [OFF

0 |Alarm input 1 active Indicates that alarm input 1 toggled into active state. V|V

1 |Alarminput 2 active Indicates that alarm input 2 toggled into active state. V| v

> |current over limit L1 Ind[cates that L1 current value is over limit. Current threshold and time v v
period are set as parameters.

3 |current over limit L2 Ind[cates that L2 current value is over limit. Current threshold and time v v
period are set as parameters.

4 |current over limit L3 Ind[cates that L3 current value is over limit. Current threshold and time v v
period are set as parameters.

5  |Strong DC field detected Indicates that strong magnetic field is or was detected. Bit can only be vl o«
cleared manually.

6 Terminal cover opened Indicates that terminal cover is or was opened. Bit can only be cleared vl o«

(TCO) manually.

7 |Meter cover opened (MCO) Indicates that meter cover is or was opened. Bit can only be cleared vl o«
manually.

8 |Missing voltage L1 Indicates missing voltage on phase L1. V| v

9 |Missing voltage L2 Indicates missing voltage on phase L2. vV

10 [Missing voltage L3 Indicates missing voltage on phase L3. v v

11 |Voltage under limit L1 Ind[cates that voltage L1 is under the limit. Voltage threshold and time vl v
period are set as parameters.

12 |Voltage under limit L2 Indl_cates that voltage L2 is under the limit. Voltage threshold and time vl v
period are set as parameters.

13 |Voltage under limit L3 Indl_cates that voltage L3 is under the limit. Voltage threshold and time vl v
period are set as parameters.

14 |Asymmetrical voltage Indicates asymmetrical voltage condition. See power quality. v v

15 |Wrong phase sequence Indicates that phase sequence is not normal. vV

16 |Neutral line disturbed Indicates that neutral line is disturbed. V|V

Indicates that there is current flowing on phase L1 even though voltage

17 |Current without voltage L1 level L1 is not sufficient. Current threshold, voltage threshold and time vV
period are set as parameters.
Indicates that there is current flowing on phase L2 even though voltage
18 |Current without voltage L2 level L2 is not sufficient. Current threshold, voltage threshold and time vV
period are set as parameters.
Indicates that there is current flowing on phase L3 even though voltage
19 |Current without voltage L3 level L3 is not sufficient. Current threshold, voltage threshold and time V|V
period are set as parameters.
20 [Asymmetrical current Indicates that phase currents are not symmetrical vV
21 |[Negative power L1 Indicates that current is flowing in negative direction on phase L1. vV
22 |Negative power L2 Indicates that current is flowing in negative direction on phase L2. vV
23 |[Negative power L3 Indicates that current is flowing in negative direction on phase L3. V| v
24 |Manual trigger * Can be used for manual triggering of alarm output. x x
25 |Load control channel 1 active | Indicates that load control 1 is activated. V| v
26 |Load control channel 2 active | Indicates that load control 2 is activated. V| v
27 |Load control channel 3 active | Indicates that load control 3 is activated. V|V
28 |Voltage over limit L1 Indlcr_:ltes tha_t voltage on phase L1 is over the limit. Voltage threshold vl v
and time period can be set as parameters.
29 |Voltage over limit L2 Indlcr_:ltes tha_t voltage on phase L2 is over the limit. Voltage threshold vl v
and time period can be set as parameters.
30 |Voltage over limit L3 Indlcgtes tha_t voltage on phase L3 is over the limit. Voltage threshold vl v
and time period can be set as parameters.
31 [Fatal fault Indicates that fatal fault condition is or was detected by the meter. V| x

* alarm is not used in the meter

Table 62: Alarm bits of Alarm register 2 object

All alarms with checked ON and OFF columns are automatically set and cleared by the meter according to
alarm condition occurrence. Alarms where OFF column is not checked, can only be cleared by the user with

admin authorization.
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6.8.4. Alarm filters

Alarm filter objects are used to hide unwanted alarms. The structure of the filters is the same as of the corre-
sponding alarm register objects. Two alarm filter objects are implemented:

e Alarm filter 1 (0-0.97.98.10),
e Alarm filter 2 (0-0.97.98.11).

To hide an unwanted alarm a corresponding bit in the alarm filter should be cleared. By default all bits in the
alarm filters are cleared, which means that all alarms are hidden.

b31 b30 b29 b2 bl bO

AIarmONstatus| 1 | 0|0 g | 0 | 0| 1|j

b3v bh30 b29 b2 bl bo

Alarmregis‘cer| 1|0|0g~-|0|0|1g

b31 b30 b29 b2 bl boO

AIarmOFFstatus| 1 | o| OU | 0| 0| 1g

b3 b30 b29 b2 bl b0

Alarmregister| 0| 0| og"'|0|0| Oﬁ

b3v b30 _b29 b2 bl bO b3+ b30 b2 b2 bl b
AIarmFiIter|1|0|0\j-~|0|0| 1ﬁ AIarmFiIter| 1|0|0g |0|0| 1g
S &
@’“&O @“ﬁ
o o

Figure 58: Alarm filtering principle

Bits in the Alarm filter 1 object represent alarms according to Alarm register 1 object and bits in the Alarm
filter 2 object represent alarms according to Alarm register 2 object.

6.8.5. Alarm descriptors

The alarm descriptor has exactly the same structure as the alarm register. Whenever a bit in the alarm register
changes from 0 to 1, the corresponding bit of the alarm descriptor is set to 1. Resetting the alarm register does
not affect the alarm descriptor. The bits of the alarm descriptor can be manually reset by the client system.

For the purpose of monitoring alarm, register’s bit transition changes from 0 to 1, the following alarm de-
scriptor objects are implemented:

e Alarm descriptor 1 (0-0:97.98.20),
e Alarm descriptor 2 (0-0:97.98.21).

Bits in Alarm descriptor 1 object represent alarms according to Alarm register 1 object and bits in Alarm
descriptor 2 object represent alarms according to Alarm register 2 object.

6.8.6. Alarm statuses

Alarm status is a 32-bit register indicating which alarm has been set/cleared. A separate register for ON and
OFF statuses is implemented. The bits of every alarm status are never automatically cleared by the meter
and must therefore be manually cleared by the client system (e.g. SEP2 MeterView).

The following Alarm on status objects are:
e Alarm on status 1 (1-0:96.242.0),
e Alarm on status 2 (1-0:96.242.10).

The following Alarm off status objects are:
e Alarm off status 1 (1-0:96.243.0),
e Alarm off status 2 (1-0:96.243.10).
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6.8.7. Alarm signalling
6.8.7.1. Alarm signaling on display

Presence of alarm is presented on display via dedicated alarm segment. Alarm segment on display is acti-
vated, when at least one alarm bit is set in any of the alarm registers.

+4Q ® aA\),
1_’; I 7\
I k VV
- Iy = Ix]
L e e B x

Figure 59: Alarm segment shown on LCD

6.8.7.2. Alarm signaling via output

From generated alarm register, the meter can also drive up to 2 alarm outputs, which can be used as
a signal for external connected devices.

Alarm output state is derived from the two alarm registers. In addition, meter provides the ability to activate
alarm output only for some active alarms. For this purpose, each alarm output has two configurable alarm
output masks for the two alarm registers:

e Alarm output 1 mask 1 (1-0:96.244.2),
e Alarm output 1 mask 2 (1-0:96.244.12),
e Alarm output 2 mask 1 (1-0:96.244.3),
e Alarm output 2 mask 2 (1-0:96.244.13).

Each alarm output is activated (output state goes to active) when at least one alarm bit in any of the alarm reg-
isters is set and when the same corresponding bit in any of the alarm output mask objects is set (Figure 60).

Alarm Output 1 Alarm Output 2
State State
> & | 4—

o

Lo ]l

b31 b30 b29 b2 bl bO b31 b30 b29 b2 bl bO b31 b30 b29 b2 bl bO b31 b30 b29 b2 bl b0

AIarm Out 1 Mask 1 Alarm Out 2 Mask 1 Alarm Out 1 Mask 2 AIarm Out 2 Mask 2

il o] Gl DT[]

Alarm Register 1 Alarm Register 2

b31 b30 b29 b2 bl b0 b31 b30 b29 b2 bl bO

Figure 60: Alarm outputs generation
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6.9. Errors

Common internal supervising mechanisms, which meter uses to generate events and alarms, are also used
for generating error information. When a condition that might indicate malfunction in meter operation is de-
tected, the appropriate flag in error register is set by the meter. Similar to alarms, also error registration is
implemented with possible filtering.

6.9.1. Error register

Similar to alarm registers, also error register is bit organized. Error register object (0-0:97.97.0) is a 32 bit
value but not all bits are used to signal error conditions.

Once aflag in the Error register object is set, it remains active even after the corresponding error condition
has disappeared. The Error register object has to be cleared by the user, using supported communication
interfaces. If, after the flag in the error register has been cleared, the corresponding error condition still re-
mains, the flag in the error register is re-set to active by the meter.

The meaning of the error register bits is the same as for the Alarm register object. See Table 63.

Bit Error Description

. . Current clock is compared with internal clock structure and
0 Clock invalid . ) - o

if there is any deviation, the bit is set.

1 Replace battery Clock battery or backup capacitor is discharged.
2-7 Unused
8 Program memory error Set whenever a program memory error bit in error register is set.
9 RAM error Set whenever a RAM error bit in error register is set.
10 NV memory error Set whenever a NV memory error bit in error register is set.
11 Measurement system error | Set whenever a measurement system error bit in error register is set.
12 Watchdog error Set whenever a watchdog error bit in error register is set.
13-31 | Unused

Table 63: Error register bit explanation

The data in the Error register object is by default visible on the display as part of the Auto-scroll mode se-
guence list. The errors are displayed in hexadecimal code, where each digit of the error code represents four
bits of the error register.

6.9.2. Error types

Errors recorded in the Error register object fall into one of four categories:
e Clock errors
e Memory errors
e Measurement system error
e Watchdog error

Clock errors
Invalid clock error

If the meter detects that the clock may be invalid, i.e. if the power reserve of the clock has exhausted, the
corresponding flag (Clock invalid, bit 0) in the Error register object is set.

Check battery state error

By continuously monitoring the state of the battery or of the capacitor, the meter is able to provide infor-
mation on remaining battery capacity percentage. When the remaining battery capacity falls under the critical
limit, the corresponding flag (Replace battery, bit 1) in the Error register object is set.
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Memory errors
Program memory error

During build time, the MD5 signature of the whole generated program code of the Core and of the Module part
of the firmware is stored together with the generated program code into the program memory. To ensure that a
valid firmware is being executed on the meter, both MD5 checksums (core and module) are constantly recalcu-
lated during program execution and compared against the respective MD5 checksums stored in the program
memory. An MD5 checksum mismatch indicates that an invalid firmware is running on the meter, possibly due
to bad memory cells, or even due to an unauthorized modification attempt of the meter’s firmware.

If a MD5 mismatch is detected, a corresponding flag (Program memory error, bit 8) in the Error register ob-
ject is set.

RAM error

Every time a meter power-up or a firmware upgrade is performed, an initialization process is executed, re-
sulting in a complete internal program memory (RAM) check. RAM is tested through its whole address range
using a non-destructive RAM test. If the RAM test fails, a corresponding flag (RAM error, bit 9) in the Error
register object is set.

Additionally, during a normal meter operation, the integrity check of individual RAM parts containing critical
data is performed. Each time when a critical data is intentionally changed, the new signature is re-calculated
and stored so that it can be compared against the calculated signature of the respective RAM data, when
needed. In case of a mismatch, a RAM error flag in the Error register object is set.

Non-Volatile memory error

The non-volatile memory is used as a long-term persistent storage for periodical data history, billing data,
event logs, register back-ups, parameters and any other data needed by the meter during a normal start up.

Data integrity checking is performed periodically or randomly, during data access. Integrity checking of the
data, which intercepts with the meter process itself, and is subjected to changing frequently, is performed
randomly. The validity of the meter’'s configuration parameters on the other hand, is inspected periodically,
with a period set to one hour. If the described data integrity checking fails, a corresponding flag (NV memory
error, bit 10) in the Error register object is set.

Measurement system error

The meter performs certain self-diagnostic tests to ensure undisturbed operation and the required measuring
accuracy. If any kind of excessive deviation is detected, the corresponding flag (Measurement system error,
bit 11) in the Error register object is set.

Watchdog error

Whenever 10 or more watchdog resets are detected within 2-hour period, the corresponding flag (Watchdog
error, bit 12) in the Error register object is set.

6.9.3. Errors classified by severity and required actions

Errors are classified by severity on:
o [Fatal errors
e Critical errors
e Non-critical errors

Fatal errors A fatal error indicates a severe problem, which prevents the meter maintaining
measurement operation, e.g. defective hardware component.

The meter stops its operation and the error code is displayed permanently.
Action: The meter must be replaced.

Critical errors A critical error indicates a severe problem, but with which the meter continues to
function and measurement is still possible. The data are stored in the memory and
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Non-critical errors

suitably marked in case of doubt. After a critical error the error code is displayed un-
til acknowledged with the display button or the error register is reset, e.g. via the
electrical interface. Depending on the type of the error, this can cyclically occur
again, since with the acknowledgement the error cause in not repaired.

Action: If the error reoccurs, the meter must be replaced as soon as possible.

Non-critical errors can influence the meter functions (temporarily or permanent).

These errors are recorded in the error register.
Action: The meter remains serviceable and normally not need to be replaced.

6.9.3.1. Description of errors and required actions

F.F.0 xx xx xx x1 (bit0) Clock invalid

Severity >
Description 2>

Required Action >

F.F.0 xx xx xx x2 (bit1)

Severity >
Description >

Required Action >

F.F.0 xx xx x1 xx (bit8)

Severity >
Description >

Required Action >

F.F.0 xx xx x2 xx (bit9)

Severity >
Description >

Non-critical
Indicates clock is invalid. If the meter detects that the clock may be invalid, i.e. if the power
reserve of the clock has exhausted, the flag is set.

When the meter clock is set, the meter will reset invalid time bit in error register, if the
reason for “Clock invalid” error (empty clock battery or backup capacitor) is removed. The en-
ergy registers are not affected by “Clock invalid” error.

The same error applies to messages: F.F.0 .. x3/x5/x7/x9/xB/xD/xF (combinations if other
3 bits are also set in the corresponding nibble).

First, check if Replace battery error is also set. If yes, take actions of that error. Finally, set
the clock via communication channels.

Replace battery (discharged)
Non-critical

Clock battery or backup capacitor is discharged.

By continuously monitoring the state of the battery or of the capacitor, the meter is able to
provide information on remaining battery capacity percentage. When the remaining battery
capacity falls under the critical limit, the flag is set.

The same error applies to messages: F.F.0 .. x3/x6/X7/xA/XB/XE/XF (combinations if other
3 bits are also set in the corresponding nibble).

Replace the battery (valid for meters with the Li-battery only); leave the meter powered up
at nominal voltage to charge the super capacitor (valid for meters with the backup super ca-
pacitor only). Set the clock via communication. Clear the error via communication.

Program memory error

Fatal

Indicates error in the meters program space (internal flash memory) when the behaviour of
meter is unpredictable.

MD5 checksum of the Core and/or of the Module part mismatch with the build time MD5
checksum. That indicates an invalid firmware is running on the meter, possibly due to bad
memory cells, an error in transfer of the new firmware during the update process, or even
due to an unauthorized modification attempt of the meter’s firmware.

The same error applies to messages: F.F.0 .. x3/x5/x7/x9/xB/xD/xF (combinations if other
3 bits are also set in the corresponding nibble).

The meter should be replaced. The results stored in the meter should be inspected and vali-
dated.

RAM error
Critical

Error detected in RAM (data) memory.

Every time a meter power-up or a firmware upgrade is performed, an initialization process is
executed, resulting in a complete internal program memory (RAM) check. RAM is tested
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through its whole address range using a non-destructive RAM test. If the RAM test fails, the
flag is set.

Additionally, during a normal meter operation, the integrity check of individual RAM parts
containing critical data is performed. Each time a critical data is intentionally changed; the
new signature is re-calculated and stored so that it can be compared against the calculated
signature of the respective RAM data, when needed. In case of a mismatch, the flag is also
set. The meter can operate irregularly.

The same error applies to messages: F.F.0 .. x3/x6/x7/xA/XB/XE/xF (combinations if other 3
bits are also set in the corresponding nibble).

Required Action > Clear the error via communication. Power-up the meter and wait for a short time. If the error
reoccurs, replace the meter.

F.F.0 xx xx x4 xx (bitl0) NV memory error

Severity - Critical

Description = Error detected in non-volatile memory.

The non-volatile memory is used as a long-term persistent storage for periodical data history,
billing data, event logs, register back-ups, parameters and any other data needed by the me-
ter during a normal start up.

Data integrity checking is performed periodically or randomly, during data access. If the data
integrity checking fails, the flag is set. The meter can operate irregularly.

The same error applies to messages: F.F.0 .. x5/x6/x7/xC/xD/XE/xF (combinations if other 3
bits are also set in the corresponding nibble).

Required Action > Check validity of data and parameters. Compare the parameter objects in the meter with the
values originally stored in the meter at installation time. If there is difference, replace the me-
ter. If there is no difference, clear the error via communication and observe if the error reoccur
after short period of time. If the error reoccurs, replace the meter.

F.F.0 xx xx x8 xx (bitll) Measurement system error

Severity > Fatal/Critical

Description > Error detected in measurement system.

The meter performs certain self-diagnostic tests to ensure undisturbed operation and the re-
quired measuring accuracy. If any kind of excessive deviation is detected within several
minutes time interval, the flag is set. The measurement could be inaccurate.

The same error applies to messages: F.F.0 .. X9/xA/xB/xC/xD/XE/xF (combinations if other
3 bits are also set in the corresponding nibble).

Required Action - Check the energy measurements results. If the measurements are correct, clear the error via
communication. If the error reoccurs repeatedly after several minutes, replace the meter (Criti-
cal). If the measurements are not correct, replace the meter (Fatal).

F.F.0 xx xx 1x xx (bit12) Watchdog error

Severity - Critical

Description > Meter has been restarted by watchdog circuitry.

Whenever a watchdog reset or a hardware reset of the microcontroller is performed, the flag
is set.

The same error applies to messages: F.F.0 .. 3x/5x/7x/9x/Bx/Dx/Fx (combinations if other 3
bits are also set in the corresponding nibble).

Required Action = Check the energy measurements results. If the results are significantly different from expected
results, replace the meter. Check the Watchdog resets object (0-0:128.6.0*255). If the value is
increasing during one-day period of time, replace the meter.

NOTE!

DE When an error occurs, the warning in the form of F.F.0 xx xx xx xx is presented on the LCD display.
Each x represents values of the bits, which meanings are described above this note.
Sign x as such is not presented on the display!

V4.20 — English 98/181 6. MAIN METER FUNCTIONALITIES



: ) lskroemeco MT880

BY ELSEWEDY ELE RIC User manual

6.9.4. Error filter

The Error 1 filter (0-0:196.97.0) object can be programmed to hide unwanted errors. To hide unwanted er-
rors the corresponding bits in the error filter should be set to logical 1.

h31 h:ill b29 hz b1
Error Reglster ces
b31 h30 b29 b2 b1
ErrorFiIter|0|1 |0g000|0|1|0g
o&‘”‘a&

Q}‘

Figure 61: Error filtering

6.9.5. Error display filter

The Error 1 display filter (0-0:196.97.10) object can be used to hide the errors that are not intended to
cause the FF indicator cursor to be displayed. The structure of the Error 1 display filter object is the same
as the structure of the Error register object. By setting the Error 1 display filter object to 0, every error flag
set in the Error register object causes the FF indicator cursor to be displayed. On the contrary, setting spe-
cific error display filter bit to 1, will prevent the corresponding error to activate FF cursor on display.
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6.10. Status word

The Status word (0-0:196.5.0*255) object value contains information about the meter state (Table 64).

Bit Status word Description
0-1 [Status word identification bit O Always 0
2 Status word identification bit 0 Always 1
3 -7 |Status word identification bit O Always 0
8 Idleness/starting in the active power unit of the measuring element |0 - Measurement is inactive
1 -Measurement is active
9 Manipulation magnetic interference 0 - Magnetic field is not detected *
1 - Magnetic field is detected
10 Manipulation Terminal cover (3.HZ) or Locking pin (eHZ) 0 -Terminal cover is not opened *
1 -Terminal cover is opened
11 Energy direction, sum 0 - A+ energy direction
1 - A- energy direction
12 Energy direction L1 0 - A+ energy direction
1 - A- energy direction
13 Energy direction L2 0 - A+ energy direction
1 - A- energy direction
14 Energy direction L3 0 - A+ energy direction
1 - A- energy direction
15 Rotating field 0 - Correct phase sequence
1 - Wrong phase sequence
16 Return stop Unused
17 Error relevant for calibration purposes 0 - Measurement system ready
1 - Measure system error
18 Line voltage L1 0 - Phase missing **
1 - Phase presence ***
19 Line voltage L2 0 - Phase missing **
1 - Phase presence ***
20 Line voltage L3 0 - Phase missing **
1 - Phase presence ***
21 — 31 |Reserved Always 0

* The value is set 24 hour after the condition is disappeared
**  The value is set when phase voltage drops below 60% Un
***  The value is set when phase voltage increases above 80% Un

Table 64: Status word

EE NOTE!

The Status word object has been added to the meter object list to support LMN module.
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6.11. Clock

These objects, set in the Clock (0-0:1.0.0) object, are used for all date and time related information settings
in the meter, including deviation of local time to a generalized time reference (Coordinated Universal Time,
UTC), due to time zones and daylight saving time schemes.

iIskraemeco

f ELECTRIC

BY ELSEWETD

6.11.1.Local time and date

These two objects are used to access system clock and show date and time separately. Date and time are
represented on the meter display like this:

e Time: hh:mm:ss (hours:minutes:seconds),
e Date: four date formats are supported for presentation of date on display:
- YY.MM.DD (year.month.day)
- DD.MM.YY (day.month.year)
- YYYY.MM.DD (year.month.day)
- DD.MM.YYYY (day.month.year)
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Figure 62: Display time presentation (hh:mm:ss) Figure 63: Display date presentation (yyyy.mm.dd)

Local time and date can be set locally/remotely via SEP2 MeterView or manually via console (with buttons).

6.11.2.Clock synchronization

Clock synchronization can be done via synchronization input — MPE (see Figure 20 and Table 35) or re-
motely/locally via communication interface, set in the Clock synchronisation method (1-0:0.9.10) object.

Different types of synchronization are available:
e once per minute,
e once per measurement period,
e once per day.

6.11.2.1. Clock time shift limit

Clock time shift limit is a parameter in the Clock time shift limit (1-0:0.9.11) object, which define difference
between time synchronisation and time setting. If difference between system and meter clock is larger than
time synchronisation limit, then meter records this event as time setting.
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6.11.3.Real time clock

Real Time Clock (RTC) integrated circuit with digital calibration provides information about the year, month,
day, day in a week, hour, minute, second and leap year for the meter. It includes also deviation from UTC
(Coordinated Universal Time). Built-in super capacitor (SuperCap) or lithium battery is used for RTC backup.
To retain accurate clock during power loss, the super capacitor holds data up to 7 days when is charged
more than 24 hours at nominal voltage. If it is charged for 1 h, it holds data for 24 h. Lithium battery holds
data for longer period. It ensures 10 years of back up and 20 years of lifetime. Integrated lithium battery does
not need replacement during entire meter lifetime. It ensures the back-up power supply for RTC and tamper-
ing functions (detection of external magnetic field, MCO, TCO) during entire meter lifetime. All other parame-
ters as well as measured data are securely saved in the non-volatile memory.

The RTC mode (0-0:128.1.0) object determines RTC operation function:
e 0-—Normal - for normal use,
e 1 -—Test - for calibration - test purposes.

6.11.3.1. RTC backup type

With RTC Backup Type (0-0:128.1.2) object, type of RTC backup is selected. Available options are:
e 0-—SuperCap

e 1 — Battery

e 255 — Not defined

6.11.3.2. RTC Backup Duration

The object RTC Backup Duration (0-0:128.1.3*255) is in use only if the RTC backup type object is set to
0 — SuperCap.

Object RTC Backup Duration defines the time interval after the last power down when time/date is valid.

At power up, the difference between power up time and last power down time is calculated. If the difference
is larger than RTC Backup Duration value, clock_status invalid flag is set.

6.11.3.3. Battery Use Time Counter

Battery use time counter (0-0:96.6.0*255) object shows battery use time. The value is a sum of meter power
down and power up time.

6.11.3.4. Battery installation date and time

Date and time of battery installation, shown in the RTC battery installation date and time (0-0:96.6.5*255)
object, is entered in the meter during the production process. Due to the high capacity of the battery, meter
does not need replacement of battery during entire meter lifetime.

6.11.3.5. Battery Estimated Remaining Use Time Counter

Counter, presented in the Battery estimated remaining use time (0-0:96.6.6*255) object, shows remaining
battery use time. Estimation is calculated from battery default lifetime (20 years) minus battery use time.
When meter is unlocked, we can change default lifetime with writing the Battery use time counter or the
Battery estimated remaining use time counter object. In such case, default lifetime is sum of battery use
time and battery estimated remaining use time.

When this counter reaches 0, replace battery (bit 1) alarm event is triggered (Table 61).

In a case the battery status reaches critical value, the status for battery replacement on LCD is present
(blank battery blinks; see Table 38).
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6.11.4.Calendar type

The meter MT880 has implemented the Calendar type (0-0.128.10.20) object. Its value defines which calen-
dar is showed on the meter display. In Table 65 currently, two possibilities are presented:

e Gregorian calendar,
e Persian (Jalali) calendar.

Bit Description

0 Gregorian calendar

1 Persian (Jalali) calendar
2..15 Unused

Table 65: Calendar type bit field definition

6.12. Tariff program

Tariff program is implemented with set of objects that are used to configure different seasons or weekly and
daily programs, to define which certain tariffs should be active. Different actions can be performed with tariff
switching as well (e.g. registering energy values in different tariffs or switching on/off bistable relay).

6.12.1.Activity calendar

Activity calendar (0-0:13.0.0*255) object allows creating various tariff structures in the meter. Activity calen-
dar is used to control storing of energy and demand registers according to tariff rate schedule.

Activity calendar consists of two calendars — active and passive. Passive calendar can be activated at predefined
time. Changes can be made only to passive calendar, and with the activation, it becomes active one.

Each calendar has following attributes:
e Calendar name (active/passive),
e Season profile (active/passive),
e Week profile table (active/passive),
e Day profile table (active/passive).

Calendar name identifies the active/passive calendar.

Season table in the season profile consist of up to 16 seasons, during which different week tables can be ap-
plied. Season profile consists of:

e Season profile name,
e Season start date & time,
e Week name.

Week profile table determines the day profile table applied for particular week. 16 week tables are available
— one week profile per season. Week tables are divided into days from Monday to Sunday without time data;
they are repeated every week while they are valid according to season profile. Week profile consists of:

e Week name,
e Weekdays.

Day profile table: up to 32-day profile tables are available in the meter to cover weekdays and special days.
Day profile tables are divided into day actions, which define individual tariff switching times for energy and
power. Each of these day actions is defined by the entry of start time. Up to 16 daily actions (switching
points) can be defined per one-day profile table.
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6.12.2.Special days

Date definition in the Special days table (0-0:11.0.0) object can be:
e Fixed dates (occur only once),
e Periodic dates.

The Special days table object implementation in the MT880 meter allows configuring up to 128 special day
dates. It is possible to define different special days.

6.12.3.Register activation

MT880 meter implements two register activation objects:
e Register activation — energy (0-0:14.0.1) object and
e Register activation — maximum demand (0-0:14.0.2) object.

The complete set consists of 12 energy types (A+, A-, Q+, Q-, Q1, Q2, Q3, Q4, S+, S-, absolute active en-
ergy, net presented active energy), each having 4 or 8 tariff registers (depending on meter configuration).

In total 96 objects are included in register assignment attribute of energy register activation object.
For those objects in register assignment, 16 masks are available.

6.12.4.Tariffication script table

The tariffication script table provides a way for activating different masks for energy and demand.
Up to 32 scripts can be defined in the Tariffication script table (0-0:10.0.100*255) object. Each script can
execute up to 4 actions.

6.12.5.Manual tariffication script activation

Manual tariffication script activation activate script from the Tariffication script table (0-0:10.0.100) object.

By setting the Manual Tariffication Script Activation (0-0:96.14.11) object attribute to value X, script x is
executed immediately and value of attribute is cleared. Active tariffs changed as defined in executed script.

Active tariffs remain unchanged until next script is executed by internal tariff program (activity calendar) or
another manual request.

To enable manual tariffication, set Tariff switch source energy (0-0:128.10.0) object to option 4 - Internal
clock and manual request. However, tariff program (activity calendar) must be defined.

6.12.6.Tariff switch source

Tariff switch source determines tariff triggering. Meter supports three options of tariff switching by the Tariff
switch source energy (0-0:128.10.0) object:

e 0 - tariff control via tariff input ,
o 1 —tariff control via internal clock (tariffs are controlled by activity calendar).
e 4 —tariff control via internal clock (tariffs are controlled by activity calendar) and manual request.

Tariff changeover can be done immediately or can be synchronized with measurement period.
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6.12.7.Currently active tariff

Currently active tariff shows the tariff that is currently active and is presented with activated status on the
LCD display or:

e viathe Currently active energy tariff (0-0:96.14.0) object,
e viathe Currently active demand tariff (0-0:96.14.1) object.

Active tariff presentation on the LCD is shown in Table 66. See also Figure 35.

Tariff Display Flag
No Tariff None

Flag 1 ON
Flag 2 ON
Flag 3 ON
Flag 4 ON
Flag 1 flashing
Flag 2 flashing
Flag 3 flashing
Flag 4 flashing
Table 66: Active tariff

0N [W[IN(|F

6.12.8.Tariff inputs

Two tariff inputs (TE1, TE2) for energy and two tariff inputs for demand tariffs (ME1, ME2) can be configured.
For each pair of tariff inputs (energy and demand) there is a coding table, which defines specific script from
tariff script table, which shall be executed on certain combination of input signals. Based on this a required
mask in register activation becomes active at specific combination of two inputs. For two register activation
objects, two input control objects are implemented to correctly switching tariffs with inputs:

e Energy tariff inputs control (0-0:128.10.2) object
e Demand tariff inputs control (0-0:128.10.12) object

NOTE!
[:E With all state combinations of two tariff inputs (energy or demand), 4 different scripts out of
32 supported by meter can be executed.

Tariff inputs control parameters are defined as octet-string with length of four (4), where each octet corre-
sponds to script id in the tariff script table. Up to 32 programmable scripts are supported by the meter. Each
tariff input state combination (energy or demand) refers to script id index, which activates corresponding reg-
ister activation active mask (energy or demand) to switch the tariff (Table 67).

Tariff input combination 11 10 01 00

octet 3 octet 2 octet 1 octet 0
(script id) (script id) (script id) (script id)

Tariff input control object

Table 67: Relation between tariff input combination and tariff input control object
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Example:
Energy tariff input combination 11 10 01 00
TE2 and TE1 (0-0:128.10.2) l l l l
scriptid scriptid scriptid scriptid
Energy tariff input control object 03 07 02 04
octet3 octet2 octetl octet0
Demand tariff input combination 11 10 01 00
ME2 and ME1 (0-0:128.10.12) l l l l
scriptid scrptid scrptid scrptid
Demand tariff input control object 12 14 15 10
octet3 octet2 octetl octetd
Figure 64: Relation between two tariff inputs combination and tariff input control object
TE2 TE1 Energy tariff input control object (0-0:128.10.2) Action
0 0 04 (octet 0) script 4 is executed
0 1 02 (octet 1) script 2 is executed
1 0 07 (octet 2) script 7 is executed
1 1 03 (octet 3) script 3 is executed

Table 68: Script actions according to energy tariff input combination

ME2 ME1 Demand tariff input control object (0-0:128.10.12) | Action

0 0 10 (octet 0) script 10 is executed
0 1 15 (octet 1) script 15 is executed
1 0 14 (octet 2) script 14 is executed
1 1 12 (octet 3) script 12 is executed

Table 69: Script actions according to demand tariff input combination

NOTE!

If the Tariff switch source energy (0-0:128.10.0*255) is set to 0 (as tariff input) and if ports for
tariff inputs (energy or demand) are not configured yet, then scriptid 1 is executed as default script.
If ports for tariff inputs (energy or demand) are configured correctly but tariff input control object is
not configured yet (octet-string value = 00000000), then scriptid 1 is also executed as default script.
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6.12.9.Tariff outputs

Two tariff outputs (TAL, TA2) and two demand outputs (MA1, MA2) can be configured in the meter. For each
pair of tariff outputs (energy and demand) there is a coding table implemented. The coding tables define which
tariff output combination is activated according to the current active tariff mask in register monitor object. When
active mask is equal to one of the masks set in tariff outputs control object, then outputs are set to state combi-
nation, which corresponds to the position of the mask within tariff output control object.

Two sets of output control COSEM objects are implemented:
e Energy tariff outputs control (0-0:128.10.3*255) object
e Demand tariff outputs control (0-0:128.10.13*255) object

Tariff outputs control parameters are defined as octet-string with length of four (4) where each octet represents
tariff mask id. If active tariff mask equals to one of the masks in tariff outputs control object, then outputs are set
to states, which correspond to the position of mask id within tariff output control object (Table 70).

Tariff output combination 11 10 01 00

octet 3 octet 2 octet 1 octet 0

B (i iff mask id) (tariff mask id) (tariff mask id) (tariff mask id)

Table 70: Relation between tariff output combination and tariff output control object

Example:
Energy active tariffl mask  ee—m 0002 ——— = 1
| ? l '.
I 1 1
v v v
Energy tariff output control object e 03 07 02 04
{0-0:128.10.3)
adsrs  gderz  agerl  gmet0
Energy tariff output combination — 11 10 01 oo
TAZ and TAL
Demand active tanff Mask o— 0006 T ettt SO EEL
i
‘ A
v v v
Demand tariff cutput control ohjert  os—— 06 05 01 08
{0-0:128.10.13)
ei8t3 goterZ  @etstl  ggstl
Demand tariff cutput combination ) 11 10 o1 00
MAZ2 and MAL

Figure 65: Relation between active tariff mask, tariff output control object and output combination
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Energy tariff output control ob- .
Urs U ject (%¥O:128.10.3F; getch
0 0 04 (octet 0) tariff active mask 4 sets outputs to state 00
0 1 02 (octet 1) tariff active mask 2 sets outputs to state 01
1 0 07 (octet 2) tariff active mask 7 sets outputs to state 10
1 1 03 (octet 3) tariff active mask 3 sets outputs to state 11

Table 71: Relation between currently active tariff mask and energy tariff output combination

Demand tariff output control .
1A% bl object (0-0:128.10‘.)13) (ST
0 0 08 (octet 0) tariff active mask 8 sets outputs to state 00
0 1 01 (octet 1) tariff active mask 1 sets outputs to state 01
1 0 05 (octet 2) tariff active mask 5 sets outputs to state 10
1 1 06 (octet 3) tariff active mask 6 sets outputs to state 11

Table 72: Relation between currently active tariff mask and demand tariff output combination

6.12.10. Time switch program number

Time switch program number (1-0:0.2.2) object holds a TOU identifier value. The value is written and read
in alphanumeric format. The length of the ID is limited to maximum 48 characters.

6.13. Software
6.13.1.Meter programming

Programming of the meter as well as application part of FW upgrade can be done locally or remotely in com-
pliance with the predefined security levels. The objects in the meter are protected with four authentication
levels (passwords) and with PARAM key, which can be found under the meter cover. Firmware update pro-
cedure is made in accordance with WELMEC recommendation.

6.14. Load management

Meter is equipped with 5A bistable relay, which can be used for load limitation. Relay output can be con-
trolled by several meter functions:

e through communication interfaces by invoking disconnect/reconnect methods on the
Load management — Relay control 1 (0-1:96.3.10) object or interfaces by executing scripts of the
Load management script table (0-0:10.0.103) object,

e Bythe Load control register monitor 1-3 (0-1:16.0.0, 0-2:16.0.0 and 0-3:16.0.0) objects, which can
be configured to execute Load management script table scripts when crossing thresholds,

e By the tariffication program, which executes disconnect/reconnect methods of the Load manage-
ment — Relay control 1 object.

Additionally meter can be configured to drive up to three load control outputs, selected from available Opto-
MOS outputs in order to signal load control state. Load control information (number of activations and dura-
tion of activations) are also registered by the meter.
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6.14.1.Load management relay control

Dedicated disconnect control Load management — Relay control 1 object (0-1:96.3.10*255) is imple-
mented in the meter for controlling the relay.

Relay state could be read out from the meter via Output state and shows actual physical state of disconnect unit:
e 0 - Disconnected,
e 1 - Connected.

Control state defines state of the disconnect unit. States are:
e 0 - Disconnected — relay is open,

e 1 —Connected —relay is closed.

e 2 — Ready for reconnection

When the disconnector unit is in “Ready for reconnection” control state, it is possible to perform manual con-
nection on the meter. It can be performed by holding the right button 8 seconds until the display symbol for
relay connection on the meter’s display stops blinking.

NOTE!
[:Ei] When delay is used (refer to chapter 6.14.3. Load management delay), control state is switched
immediately with command execution, but relay actually switches after the delay expires.

Control Mode

Control mode defines the mode of operation for disconnect control object. See Figure 66.
Possible modes are listed in Table 73.

O-""‘"D Remote Reconnect (d)

Disconnected
State (0) Remote Disconnect (c)

O
Ready for Connection
State (2)

Remaote Reconnect (a)
Remote Disconnect (b)

o Manual Reconnect (&)
Connected
State (1) Manual Disconnect (f)

Local Disconnect (g)

Local Reconnect (h)

Figure 66: Operation of disconnect control object
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Mode [Description
0 None. The disconnect control object is always in ‘Connected’ state
e Remote (b, ¢)
Disconnection: [¢ Manual (f) — Press and hold right button until wat” e appears, and release the button
1 e Local (9)
. e Remote (d)
Reconnection: . . .
e Manual (€) — Press and hold right button until —e— disappears and release the button
e Remote (b, ¢)
Disconnection: |« Manual (f) — Press and hold right button until —"«— appears, and release the button
2 e Local (9)
) ¢ Remote (a)
Reconnection: . . )
e Manual (e) — Press and hold right button until wat” g disappears and release the button
) . e Remote (b, c)
Disconnection:
e Local (9)
3 . ¢ Remote (d)
Reconnection: . . .
e Manual (e) — Press and hold right button until wat” g disappears and release the button
. . e Remote (b, c)
Disconnection:
e Local (9)
4 . e Remote (a)
Reconnection: . . )
e Manual (e) — Press and hold right button until wat” g disappears and release the button
e Remote (b, ¢)
Disconnection: [¢ Manual (f) — Press and hold right button until —e— appears an release the button
e Local (9)
° ¢ Remote (d)
Reconnection: |« Manual (€) — Press and hold right button until — «— disappears and release the button
e |ocal (h)
) . e Remote (b, c)
Disconnection:
e Local (9)
6 ¢ Remote (d)
Reconnection: |¢ Manual (e) — Press and hold right button until — — disappears and release the button
e Local (h)

— e _ Disconnect control indicator in Notification field of LCD (see chapter 5.1.5. Notification field)
Table 73: Disconnect modes of load management disconnect control

1]

NOTE!

For the switchover to be made, methods below should be executed (remotely or locally).

Manual transitions are not possible.

Depending on the selected mode, manual reconnection and disconnection is possible by pressing the right
button:

Manual reconnection:
On the LCD, the indicator ="« (disconnect control indicator) is blinking.
Press the button for 8 seconds until =« == disappears and then release it.

Manual disconnection:
Press the button for 10 seconds.

The indicator =+ starts blinking and then release the button.

Method description

e Remote disconnect forces the relay into ‘disconnected’ state if remote disconnection is enabled (con-
trol mode > 0),
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o Remote reconnect forces the relay:

- into the “Ready for reconnection” state if a direct remote reconnection is disabled (control
mode =1, 3, 5, 6), or

- into the ‘Connected’ state’ if a direct remote reconnection is enabled (control mode = 2, 4).

NOTE!
[:]E Relay reconnection through communication interfaces is only possible if
modes 2 or 4 are selected.

In order to switch relay using register monitors or tariff program, modes 5 or 6 should be used.

6.14.2.Load management script table

In order to be able to configure the meter for driving relay locally, a dedicated Load management script ta-
ble (0-0:10.0.103) object is implemented in the meter. Two script tables are fixed:

e Script 1 — disconnect script,
e Script 2 — reconnect script.

6.14.3.Load management delay

Via the dedicated Load management delay mode (0-0:128.30.0) object, relay switching can be configured
for different operation modes, which are related to delay switching.

Available modes for relay switching are:
e 0 - Normal (no switching delays are activated),
e 1 - Switch on delayed,
e 2 — Switch on random delayed,
e 3 — Switch on delayed with power on delay,
e 4 — Switch on delayed with power on random delay,
e 5 — Switch on random delayed with power on delay,
e 6 — Switch on random delayed with power on random delay.

The Load management power on delay (0-0:128.30.2) object can be used to configure time delay (in sec-
onds) for relay to switch on at power up. When power down occurs and relay state is connected with power
on delay mode configured, next power up causes the relay to disconnect for the time set in Load manage-
ment power on delay before it is reconnected. During the power on delay time, Control state remains con-
nected, however Output state is changed to state disconnected. According to configured mode, the delay
time can be constant or random within the configured range.

The Load management switch on delay (0-0:128.30.3) object can be used to configure time delay (in sec-
onds) for relay to switch on when Control state is changed to connected by invoking Reconnect action. During
the switch on delay time, Control state changes to connected, however Output state remains set to discon-
nected. According to configured mode, the delay time can be constant or random within the configured range.

6.14.4.Load control output script table

In order to drive load control outputs, meter has special script table implemented, used by Load control out-
put script table (0-0:10.1.250) object. This script table provides 6 scripts to support driving of 3 load control

outputs, where two scripts are used for one load control output (one script for activation and the other for de-
activation). See Table 74.
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Script Load control
number |Action output Log book event Alarm 2 bit
1 Activate LAL Load control channel 1 active Set: B25 Load control channel 1 active
2 Deactivate |LAl Load control channel 1 deactivated |Clear: B25 Load control channel 1 active
3 Activate LA2 Load control channel 2 active Set: B26 Load control channel 2 active
4 Deactivate |LA2 Load control channel 2 deactivated |Clear: B26 Load control channel 2 active
5 Activate LA3 Load control channel 3 active Set: B27 Load control channel 3 active
6 Deactivate  [LA3 Load control channel 3 deactivated |Clear: B27 Load control channel 3 active

Table 74: Load control output script table available scripts

Load control output activations are registered in dedicated information objects as:
e counter of load control activations in billing period per load control channel,
e duration (in seconds) of active load control output state in billing period per load control channel,
e cumulative duration (in seconds) of active load control state per load control channel.

Counter objects are incremented with every execution of dedicated load control output activation script in the
Load control output activated count (0-0:128.6.e) objects. Values for e are 10, 13, and 16. See Table 75.

Duration objects register time elapsed between each execution of activation and deactivation script.

For each load control output channel, duration is separately accumulated in billing period and as total cumu-
lative duration in the Load control output activated duration (0-0:128.6.e) objects. Values for e are 11, 12,
14,15, 17, and 18. Duration is registered in seconds. See Table 75.

Logical name |Description

0-0:128.6.10 Load control 1 activated count in billing period
0-0:128.6.11 Load control 1 activated duration in billing period
0-0:128.6.12 Load control 1 activated duration cumulative
0-0:128.6.13 Load control 2 activated count in billing period
0-0:128.6.14 Load control 2 activated duration in billing period
0-0:128.6.15 Load control 2 activated duration cumulative
0-0:128.6.16 Load control 3 activated count in billing period
0-0:128.6.17 Load control 3 activated duration in billing period
0-0:128.6.18 Load control 3 activated duration cumulative

Table 75: Load control output information objects

6.14.5.Load control register monitors

Three register monitors are implemented in MT880 meter for control functionality with Load control register
monitor 1-3 object (0-b:16.0.0), where b is used for indexation of register monitors. Values are 1, 2, and 3.

Thresholds

Provides the threshold values to which the monitored attribute of the referenced object is compared.
The threshold is of the same type as the monitored attribute of the referenced object. Up to 2 thresholds can
be configured.

Monitored Value
Defines an object, which will be monitored.
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Action

S

Defines the scripts to be executed, when the monitored attribute of the referenced object crosses the corre-
sponding threshold. The attribute “actions” has exactly the same number of elements as the attribute “thresh-
olds”. The ordering of the action items corresponds to the ordering of the thresholds. Each action element in

array h

as action up and action down, where:

Action Up defines the action, when the attribute value of the monitored register crosses the threshold
in upwards direction,

Action Down defines the action, when the attribute value of the monitored register crosses the
threshold in downwards direction.

Examples:

Examp

le 1 — monitoring value with constant single threshold parameter

monitored

value

THR + 10

THR

THR - 1U

P

1 (] t3 G

time

Figure 67: Register monitor normal operation

Register monitor threshold value is set to THR value:

[t1] — Register monitored value hits threshold level. No action is taken.

[t2] — Register monitored value passes threshold level for at least one unit (THR +1U). Action up is exe-
cuted

[t3] — Register monitored value hits threshold level. No action is taken.

[t4] — Register monitored value passes threshold level for at least one unit (THR —1U). Action down is exe-
cuted

See Figure 67.
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Example 2 — monitoring value with changing single threshold parameter

maonitored
value A
THR2 H
1
THRAL r : /
i i
! i
: i
i !
o o mn - ._._._._._._.J:

1 12 3 il

time

Figure 68: Register monitor operation when parameter changes in runtime

At the beginning, monitored threshold value is set to THR1. Threshold is changed in runtime:
e [t1] — Register monitored value increases; however, threshold value is lowered. Action up is called.
e [t2] — Register monitored value decreases and reaches new threshold. No action is taken.

e [t3] — Register monitored value passes threshold value for at least one unit (THR2-1U).
Action down is executed.

e [t4] — Register monitored threshold parameter value is raised.
Monitored value increases but no action is taken because no threshold is passed.

See Figure 68.

The examples above illustrate single register monitor operation. When all three register monitors are used,
each of them works independently.

NOTE!

Em If all three register monitors are configured to control relay through Load management script ta-
ble object, relay remains disconnected when at least one register monitor requires disconnected
state. Only when all three register monitors allow, relay will be connected.

6.14.6.Sliding average current

For the purpose of controlling the load, Sliding average current (1-0:c.4.0) objects are available per each
phase (mark c in OBIS code represents phases: 31 for L1, 51 for L2 and 71 for L3). Those objects do not
contain directly measured phase current RMS, but the averaged value over the number of periods. Phase
RMS current is averaged with period (1 second by default) over number of periods (90 seconds by default) to
provide result of sliding average current.

Each sliding average current object works independently and can have different settings for period and num-
ber of periods.
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6.14.7.0Output toggle

For controlling third-party disconnect unit by the meter, output toggle is available.
In the meter, up to three output-toggle outputs (TGL1, TGL2, TGL3) can be integrated (see Table 35).

Toggle pulse is performed on the appropriate output by execution appropriate script from script table of
Output toggle (0-0:10.0.251*255); see Table 76.

Pulse duration is defined in the 10 configuration port parameters.

ﬁﬁ:rlﬁ)ter Action %étglgt Description

1 Activate |TGL1 Activate toggle pulse on TGL1
2 Activate |TGL2 Activate toggle pulse on TGL2
3 Activate |TGL3 Activate toggle pulse on TGL2

Table 76: Available scripts of Output toggle script table

6.14.8.Relay logic selection

Logic for relay connect and relay disconnect can be inverted and is settable by object Load control relay
logic selection (0-0:128.30.9*255). Available options are:

¢ 0 - Relay logic is not inverted
e 1 -Relay logic is inverted

6.15. Monitoring functions

6.15.1.Power quality monitoring

Meter power quality module provides measurements and analysis of grid values. The basic power quality
measurements consist of:

e voltage level, sag, swell, cut detection and registration, under and over limit
e voltage maximum and minimum of present day and previous day

e voltage asymmetry detection,

¢ phase voltage failure registration.

All power quality measurements are based on phase Ums measurement. The basic measurement time inter-
val for mains supply voltage is 200 ms, which is a 10-cycle time interval for 50Hz power systems.

Basic time interval values are aggregated over recording time interval (aggregation time interval), which is
10 minutes by the default.

All power quality measurements related to voltage use values stored in instantaneous voltage objects, which
are calculated according to voltage transformer settings as primary or secondary values. In order to assure
proper voltage quality operation, nominal voltage in the Nominal voltage (1-0:0.6.0*255) object must be set
such that it will correspond with measured instantaneous voltages.

NOTE!

[:E Nominal voltage can be set in volts (V). Because nominal voltage is set as 16-bit value, it is not
possible to set values of nominal voltage higher than 65535 volts. For higher voltages applied on
primary side, meter must be configured for secondary voltage registration.

NOTE!
E@ During the installation check the Nominal voltage object and set it accordingly.

NOTE!
Nominal voltage value is set to 230 volts by default.
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6.15.1.1. Voltage level (UNIPEDE tables)

Voltage level monitoring is based on several predefined voltage thresholds set as percentage of Urms nomi-
nal. At the start of aggregation interval, meter starts to sample phase Ums voltages with basic time interval,
and it averages them. At the end of aggregation period, calculated average phase voltage is compared to
predefined thresholds. The voltage depth value obtained at the end of aggregation time interval is checked to
fall inside one of the threshold levels presented in Table 77 and the counter for the matched threshold level
is incremented. The depth is the difference between the reference voltage (nominal phase voltage) and the
average Ums value measured on particular phase during the aggregation interval.

Threshold levels Threshold voltages depths | Threshold level counters
Level 1 U > +10% Counter 1 over voltage

Level 2 +5% < U < +10% Counter 2 over voltage

Level 3 0% < U <+5% Counter 3 over voltage

Level 4 5% < U < 0% Counter 4 under voltage
Level 5 -10% < U < -5% Counter 5 under voltage
Level 6 -15% < U > -10% Counter 6 under voltage
Level 7 U<-15% Counter 7 under voltage

Table 77: Voltage level Detection Model

In a case of simultaneous occurrence of different voltage levels on different phases, all the corresponding
phase threshold level counters are incremented, When voltage depths measured on multiple phases are in
the same voltage level range, the corresponding ANY counter is incremented only by 1.

Over and under voltage threshold level objects (0-0:128.7.e*) are listed in Table 78.

Over voltage _ value e* Under voltage _ value e*
threshold level objects threshold level objects
L1 level 1 counter 11 L1 level 4 counter 14
L1 level 2 counter 12 L1 level 5 counter 15
L1 level 3 counter 13 L1 level 6 counter 16
L2 level 1 counter 21 L1 level 7 counter 17
L2 level 2 counter 22 L2 level 4 counter 24
L2 level 3 counter 23 L2 level 5 counter 25
L3 level 1 counter 31 L2 level 6 counter 26
L3 level 2 counter 32 L2 level 7 counter 27
L3 level 3 counter 33 L3 level 4 counter 34
ANY level 1 counter 41 L3 level 5 counter 35
ANY level 2 counter 42 L3 level 6 counter 36
ANY level 3 counter 43 L3 level 7 counter 37
ANY level 4 counter 44
ANY level 5 counter 45
ANY level 6 counter 46
ANY level 7 counter 47

Table 78: List of over and under voltage threshold level objects

6.15.1.2. Voltage sag

Voltage sags starts when instantaneous voltage of specific phase drops below threshold for voltage sag
(Uwr) for longer than the time set in the Time threshold for voltage sag (1-0:12.43.0) object. Voltage sag
ends when the same instantaneous voltage rises above threshold. Voltage sag detection involves 2% hyste-
resis, which means that once voltage drops below threshold Ui, it must rise 2% above Utwnr in order to come
out of voltage sag condition.
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The following information is recorded when voltage sag is detected:
e voltage sag counter is incremented by 1,
e magnitude of voltage sag is stored,
e duration of voltage sag is stored,
e eventis recorded in the Power quality log (0-0:99.98.4) object
e alarm is set.

Voltage Sag Parameters

Threshold for voltage sag (1-0:12.31.0) is parameter that defines threshold under which voltage sag condi-
tion is detected, defined as percentage of nominal voltage.

Time threshold for voltage sag (1-0:12.43.0.0) specifies the required duration (in seconds) for which spe-
cific voltage must drop below threshold for voltage sag, set in the Threshold for voltage sag object.

Voltage Sag Information

Each detected voltage sag on specific phase voltage results in increment of corresponding phase voltage
sag counter by the Counter for voltage sag (1-0:12.32.0) and the Number of voltage sags in phase
L1/L2/L3 (1-0:c.32.0) objects, where “c” values are: 32 for L1, 52 for L2 and 72 for L3. The counter for any
phase voltage sag is only incremented when all phase voltages come out of voltage sag condition.

Information on voltage magnitude for last occurred voltage sag on specific phase is stored in the correspond-
ing Magnitude for voltage sag (1-0:12.34.0) register object for any phase and in the Magnitude of last
voltage sag in phase L1/L2/L3 (1-0:c.34.0) objects, where “c” values are: 32 for L1, 52 for L2 and 72 for
L3. For each phase meter records the minimum value of instantaneous phase voltages during voltage sag
condition on that specific phase. The any phase voltage sag magnitude is registered when all phase voltages
come out of voltage sag condition. The registered magnitude is the minimum measured instantaneous volt-
age in any phase during any phase voltage sag condition.

With each new occurrence of specific voltage sag, previous voltage sag information is rewritten with new in-
formation.

In parallel with voltage sag magnitude, also voltage sag duration is recorded (for any phase and per specific
phase) by the Under limit duration (1-0:12.33.0) and the Duration of last voltage sag in phase L1/L2/L3
(1-0:¢.33.0) objects, where “c” values are: 32 for L1, 52 for L2 and 72 for L3. Duration records the time from
the point that voltage level drops below Ui to the point when it rises above Ut including 2% hysteresis.

6.15.1.3. Voltage swell

Voltage swell starts when instantaneous voltage of specific phase rises above threshold for voltage swell Uthr
for longer than the time set in the Time threshold for voltage swell (1-0:12.44.0) object. Voltage swell ends
when the same instantaneous voltage drops below threshold. Voltage swell detection involves 2% hystere-
sis, which means that once voltage rises above threshold Utr, it must drop 2% below Uwr in order to come
out of voltage swell condition.

The following information is recorded when voltage swell is detected:
e voltage swell counter is incremented by 1,
¢ magnitude of voltage swell is stored,
e duration of voltage swell is stored,
e eventis recorded in the Power quality log (0-0:99.98.4) object
e alarmis set.

Voltage Swell Parameters

Threshold for voltage swell (1-0:12.35.0) is parameter that defines threshold above which voltage swell
condition is detected, defined as percentage of nominal voltage.

Time threshold for voltage swell (1-0:12.44.0*0) specifies the required duration (in seconds) for which spe-
cific voltage must rise above threshold for voltage swell, set in the Threshold for voltage swell object.
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Voltage Swell Information

Each detected voltage swell on specific phase voltage results in increment of corresponding phase voltage
swell counter by the Counter for voltage swell (1-0:12.36.0) and the Number of voltage swells in phase
L1/L2/L3 (1-0:c.36.0) objects, where “c” values are: 32 for L1, 52 for L2, and 72 for L3. The counter for any
phase voltage swell is only incremented when all phase voltages come out of voltage swell condition.

Information on voltage magnitude for last occurred voltage swell on specific phase is stored in the correspond-
ing Magnitude for voltage swell (1-0:12.38.0) register object for any phase and in the Magnitude of last volt-
age swell in phase L1/L2/L3 (1-0:c.38.0) objects, where “c” values are 32 for L1, 52 for L2, and 72 for L3. For
each phase meter records the maximum value of instantaneous phase voltages during voltage swell condition
on that specific phase. The any phase voltage swell magnitude is registered when all phase voltages come out
of voltage swell condition. The registered magnitude is the maximum measured instantaneous voltage in any
phase during any phase voltage swell condition.

With each new occurrence of specific voltage swell, previous voltage swell information is rewritten with new
information.

In parallel with voltage swell magnitude, also voltage swell duration is recorded (for any phase and per specific
phase) by the Over limit duration (1-0:12.37.0) and the Duration of last voltage swell in phase L1/L2/L3
(1-0:¢.37.0) objects, where “c” values are 32 for L1, 52 for L2, and 72 for L3. Duration records the time from the
point that voltage level rises above Ut to the point when it drops below Uthr including 2% hysteresis.

6.15.1.4. Voltage cut

Voltage cut starts when instantaneous voltage of specific phase drops below threshold for voltage cut for
longer than the time set in the Time threshold for voltage cut (1-0:12.45.0) object. Voltage cut ends when
the same instantaneous voltage rises above threshold. Voltage cut detection involves 2% hysteresis. Voltage
cut is recorded in the meter as event in the Power quality log (0-0:99.98.4) object.

Voltage cut parameters

Threshold for voltage cut (1-0:12.39.0) is parameter that defines threshold below which voltage cut condi-
tion is detected, defined as percentage of nominal voltage.

Time threshold for voltage cut specifies the required duration (in seconds) for which specific voltage must
drop below threshold for voltage cut, set in the Threshold for missing voltage (voltage cut) (1-0:12.39.0)
object, until voltage cut condition is detected.

6.15.1.5. Voltage under/over limit

In addition to voltage sags, swells and cut, MT880 meter also provides additional mechanism to detect condi-
tion, when phase voltage rises above or drops below certain threshold levels. Such conditions are categorized
as over-voltage or under-voltage. From samples of phase voltages, meter calculates average values over time
period. This time period is synchronized with the meter clock. At the end of time period, each value of average
phase voltage is compared to the overlimit and underlimit thresholds set as parameters. When specific phase
voltage value rises above overlimit threshold, an event for voltage overlimit is generated. In addition, when cer-
tain phase voltage drops below underlimit threshold, an event for voltage underlimit is recorded.

The meter also records end of voltage under/over limit condition (voltage normal event), when phase voltage
returns between the two threshold levels. In order to prevent several events when phase voltage is exactly
on the level of thresholds, the 2% hysteresis is implemented. This means that in order to detect normal volt-
age, phase voltage must rise additional 2% above parameterized underlimit threshold, or drop additional 2%
below parameterized overlimit threshold.
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Figure 69: Under-voltage/Over-voltage alarm and event generation

Events for voltage asymmetry are always generated at the end of each specific time period, when the meter
checks average phase voltage values.

In addition to events, voltage overlimit and underlimit conditions for specific phase voltages are also pre-
sented by dedicated bits in alarm registers. When phase voltage enters overlimit or underlimit condition, ded-
icated alarm bits in Alarm register 2 (0-0:97.98.1) and Alarm ON status 2 (1-0:96.242.10) registers are set.
Later when phase voltage exits overlimit or underlimit condition, the same alarm bit in Alarm register 2 is
cleared, and alarm bit in Alarm OFF status 2 (1-0:96.243.10) register is set but Alarm ON status 2 register
keeps the old information. If specific voltage overlimit or underlimit alarm bit in Alarm register 2 or Alarm
ON status 2 register is cleared by the user before meter detects normal voltage condition (which can only
happen at the end of next time period), alarm bit is immediately set back by the meter.

The Time Threshold for Voltage Underlimit (1-0:12.43.0*1) and the Time Threshold for Voltage Over-
limit (1-0:12.44.0*1) are addressing the same parameter because under/over voltage detection process runs
with a single time period. Both thresholds are set as percentage of nominal voltage, with the 0.1% resolution.

NOTE!
E@ When the Time threshold for voltage underlimit and the Time Threshold for Voltage Over-
limit object parameters are set to 0 it means that under/over voltage detection is disabled.
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6.15.1.6. Voltage daily / previous day peak and minimum

MT880 meter records daily peak and minimum values of phase voltages and averaged three-phase voltage.
Samples of instantaneous phase voltages are taken every 200 ms, and averaged during settable aggrega-
tion period. At the end of aggregation period average values are compared to values stored in the current
registers and if new values are found to be greater or lower than existing values, those existing values are
overwritten with new extreme values. At the end of the day, peak and minimum values are copied from cur-
rent registers into previous registers and current registers are reset.

Average voltage for daily peak and minimum calculation

Values of average phase voltages in settable aggregation period for voltage peak and minimum calculation
are available as Average voltage L1/L2/L3 (1-0:c.24.0) COSEM objects (values for “c” are 32 for L1,

52 for L2, and 72 for L3). Values in those objects are refreshed at the end of aggregation period, and the
same values are kept until next period ends.

Voltage daily peak/minimum / current/previous voltage (0-0:128.8.e*) objects are listed in Table 79.

Object value e*
ALL phases average voltage daily peak — current 0
ALL phases average voltage daily peak — previous 1
ALL phases average voltage daily minimum — current 2
ALL phases average voltage daily minimum — previous | 3
Daily peak voltage — current L1 10
Daily peak voltage — previous L1 11
Daily minimum voltage — current L1 12
Daily minimum voltage — previous L1 13
Daily peak voltage — current L2 20
Daily peak voltage — previous L2 21
Daily minimum voltage — current L2 22
Daily minimum voltage — previous L2 23
Daily peak voltage — current L3 30
Daily peak voltage — previous L3 31
Daily minimum voltage — current L3 32
Daily minimum voltage — previous L3 33

Table 79: Voltage daily peak/minimum / current/previous voltage objects

Voltage peak and minimum aggregation period

Aggregation period for calculating average voltages that are used in process of voltage daily peak and mini-
mum registration can be set as parameter in the Voltage peak and minimum aggregation period
(0-0:128.8.50) object. The value is entered in seconds.

6.15.1.7. Voltage asymmetry

Voltage asymmetry is condition when at least one phase voltage deviates from average three-phase voltage
for more than a defined threshold. With the period of 200 ms, meter takes samples of instantaneous phase
voltages from which it calculates average values over longer aggregation period. At the end of aggregation
period, the calculated average values of phase voltages are compared with average three-phase voltage

(£ Uphase / 3). Any average phase voltage that deviates from average three-phase voltage for more than
defined threshold, results in registration of voltage asymmetry (alarm and event).

Asymmetrical voltage detection is always synchronized with internal meter clock and is always executed on
multiples of aggregation period.

The upper and lower threshold for voltage asymmetry detection can be set as parameters in the Asymmet-
rical voltages upper threshold (0-0:128.7.50) and in the Asymmetrical voltages lower threshold
(0-0:128.7.51) objects in percentage with 0.1% resolution.

Aggregation period for asymmetrical voltage detection can also be set as parameter in seconds in the
Asymmetrical voltages time threshold (0-0:128.7.52) object.
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Events for voltage asymmetry are always generated at the end of aggregation period, when the meter
checks average phase voltage values. At the same time, also dedicated alarm is set or cleared. However, if
alarm bit is cleared by the user, before the meter detects normal voltage condition (which can only happen at
the end of next aggregation period), alarm is immediately set back.

couses Alarm

0-0:128.7.50 <- 1030 ==103% A
3000
U Phase _ average = ZU Phase _n /3000 A OK
n=0
U _ u R _average +U S _average + UT _average ? OK
3Phase _average 3 0-0:128.7.51 <- 970 ==97%
I R — e
1 2 n n+l 2999 3000
Start of sempling period End of sempling period
J— 0,
U 3Phase _average ~— 100 /0 U R_avg U S_avg UT avg

10min period ————

Figure 70: Voltage Asymmetry Calculation

NOTE!
[:]E In order to record the voltage asymmetry in alarm registers, IE alarm system needs to be selected!

6.15.1.8. Voltage fall

Voltage fail status is detected when voltage average value of specific phase drops below value defined with
»Threshold for Voltage fail« over one second, and the power down event per phase is recorded. Voltage fail
status ends when the same voltage rises above the threshold, and the power-restored event per phase is

recorded.

L1 AVG
L1 AWG
L1 AVG |
THRESHOLD FOR
VOLTAGE FAIL L1 AVG
| L1 AVG
A & A F |
1s 1z 1s 1s 1=
PO TPl P2 ]

Power restored phase L1

Power down phase L1
svent

event

Figure 71: Voltage fail

Voltage fail parameters
Threshold for voltage fail is parameter. It defines threshold below which voltage fail condition is detected.
Threshold is defined as percentage of nominal voltage.
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Attributes Data type Class ID | Code Access | Min. | Max. Default
1. Logical name | Octet-string | 3 0-0:128.6.2*255 | R

2. Value Unsigned16 R/W 0 65535 | 650

3. Scaler unit Structure R 1071 %

Table 80: Threshold for voltage fail

NOTE!

If threshold for voltage value is set to 0, then this functionality works on the phase presence
information from the measurement chip (voltage level approx. 4.5 V).

6.15.1.9. Power failure

Meter detects and registers power failures per phase, for any phase and for all phases. Registration of power
failures is done by:

e incrementing dedicated counters,
e setting alarms,
e storing events in Standard and Power down event logs.

Number of power failures

Every phase failure or all three-phase failure occurrence, regardless of its duration, is counted in dedicated
register in the Number of power failures (0-0:96.7.e) object. Values for “e” are 0 for all three phases,
1 for phase L1, 2 for phase L2, and 3 for phase L3.

Time of power failure

Every last occurred power failure is also registered with time in dedicated registers in the Time of power
failure (0-0:96.7.e) object. . Values for “e” are 10 for all three phases, 11 for phase L1, 12 for phase L2, 13
for phase L3, and 14 for any phase.

Number of long power failures

Power failures with duration longer than defined time threshold are additionally counted in separate registers
in the Number of long power failures (0-0:96.7.e) object. Values for “e” are 5 for all three phases, 6 for
phase L1, 7 for phase L2, 8 for phase L3, and 9 for any phase.

The time threshold for long power failure detection can be set in seconds via Time threshold for long
power failure (0-0:96.7.20) object.

Duration of last long power failure

For each detected and ended long power failure there is information about its last time duration, recorded in
the Duration of last long power failure (0-0:96.7.€) object. Values for “e” are 15 for all three phases, 16 for
phase L1, 17 for phase L2, 18 for phase L3, and 19 for any phase.

NOTE!
E@ ANY phase counters are not changed or incremented until all phases are restored and present
on the meter.

Number of short power failures

Number of short power failures, with duration less than set in the Time threshold for long power failure
object is registered in the separate Number of short power failures (0-0:128.6.1) object.
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6.15.2.Power quality indicators (option)

As far as power supply quality assessment is concerned, the meter registers power supply quality irregulari-
ties in the metering point, and calculate values of quality indicators.

The meter supports following power quality indicators:
e Slow voltage variation indicator — W1

e Voltage distortion indicator — W2

¢ Voltage unbalance indicator — W3

¢ Voltage fluctuations indicator (PIt) — W4

The power quality indicators can be disabled or enabled by object System functionality manage
(0-0:128.7.130*255); see Figure 72. The functionality is enabled when the bit (BO — B3) is set.

System functionality manage
Logical name: 0-0:128.7.130%255, Class |ID: Data (1), Version: 0
O Walue: Unsigned Access mode: Read and write
Description | OM/OFF |
¥k BO| Slow voltage variation indicator v
B1| Veltage distortion indicater i
B2 | Yoltage unbalance indicator v
B3 | Voltage fluctuations indicator (Pt} W

Figure 72: Disabling/enabling power quality indicators

Calculated values of power quality indicators are recorded to log (Data of billing period 2 — 0-0:98.2.0*255)
as it is defined in Execution time of object End of billing period 2 scheduler (0-0:15.1.0*255), e.g. on every
Monday at 00:00 local time (it means one week period).

In the log, n-places (n = 1...13) are reserved for the records (number of places is defined in attribute Profile
entries of object Data of billing period 2).

Object Data of billing period 2 (0-0:98.2.0*255) is introduced to manage saved records (see Figure 73 and
Table 81).

Data of billing period 2
Logical name: 0-0:98.2.0%255, Class |1D: Profile generic (7), Version: 1
(] Capture objects Access mode: Read and write
Filter:
¥ | Selected items 10
§ Legical Mame | ltem Class Id Attribute Data index
M 0-0:1.0.0 Clock 8- Clock 2 - Time 0
§ 2| 0-0:1287.134 | Measurement value W1 3 - Register | 2 - Value 0
1 3| 0-0:1287.137 | Measurement value W2 3 - Register | 2 - Value 0
4| 0-0:128.7.04 Measurement value W3 3 - Register 2 - Value 0
5| 0-0:128.7.145 | Measurement value W4 3 - Register | 2 - Value 0
6 0-0:128.7.135 | Evaluated value AW 3 - Register | 2 - Value 0
7| 0-3:128.7.138  Evaluated value AWZ 3 - Register | 2 - Value 0
8| 0-0:128.7.142  Evaluated value AW3 3 - Register | 2 - Value 0
3] 0-0:128.7.146  Evaluated value AW4 3 - Register | 2 - Value 0
10| 0-:128.3540  Total number of events during measuring period 1- Data 2 - Value 0

Figure 73: Data of billing period 2 (example)
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Attributes Data type Class ID | Code Access | Min. | Max. Default
1. Logical name Octet-string 7 0-0:98.20 | R
2. Buffer Array R
3. Capture objects | Array R 1 32 6
4. Capture period | DoubleLongUnsigned R 0 86400 | O
5. Sort method Enum R 1 1 1-FIFO
6. Sort object Structure R Clock
7. Entries in use DoubleLongUnsigned R 0 13 0
8. Profile entries DoubleLongUnsigned R 0 13 13
Specific Methods
1. Reset
2. Capture

Table 81: Data of billing period 2

Buffer

Storage for power-quality-indicator data captured with every capture execution. Buffer enables selective ac-
cess per range and entry.

Capture objects
Up to 32 objects can be set to be captured according to capture period. Capture objects are set to:
e 0-0:1.0.0, attribute 2 (system time)
e 0-0:128.7.134, attribute 2 (Measurement value W1)
e 0-0:128.7.137, attribute 2 (Measurement value W2)
e 0-0:128.7.141, attribute 2 (Measurement value W3)
e 0-0:128.7.145, attribute 2 (Measurement value W4)
e 0-0:128.7.135, attribute 2 (Evaluated value AW1)
e 0-0:128.7.138, attribute 2 (Evaluated value AW?2)
e 0-0:128.7.142, attribute 2 (Evaluated value AW3)
e 0-0:128.7.146, attribute 2 (Evaluated value AW4)
e 0-0:128.55.40, attribute 2 (Total number of events during measuring period)

Capture period
Capture period is set to 0 because records are captured according to End of billing period 2 scheduler.

Sort method

Attribute for sorting captured data. It is fixed to FIFO (First in First Out).
Sort object

Clock object is used as sort object.

Entries in use
This attribute shows how many recordings have been made and are recorded (captured).

Profile entries
This attribute shows how many records are possible in the meter.

Specific methods
Reset — Erases captured values.

Capture — Capture of the record.

The calculation of the evaluated indicator values and saving of the power-quality indicator results are trig-
gered with the scheduler and are defined with the time in the attribute Execution time. The trigger period can
be set by object End of billing period 2 scheduler (0-0:15.1.0*255).

Power-quality-indicator scheduler invokes Script 2 of MDI reset / End of billing period (0-0:10.0.1*255).
The script calculates indicator evaluated values, then saves the results and measurement values of power
quality indicators to the Data of billing period 2 (0-0:98.2.0*255).
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6.15.2.1. Power quality indicator ranges and uncertainty

The values (RMS voltage value, TTHD, Unbalance, Pst) are within the uncertainty limits specified in column
Uncertainty of tables (see Table 82, Table 83, Table 84, Table 85) if:

e the measured phase voltage is within the range defined in the column Voltage Range, and
e the values are within the range defined in the column Output Range.

If the phase voltage is outside the voltage range specified in column Voltage range, the sampled values of
RMS voltage value, TTHD, Unbalance are not used for the calculation of the indicators W1, W2, W3.
However, W4 is still calculated under these conditions.

If the phase voltage is outside the voltage range specified in column Voltage range for the whole averaging
period (10 minutes), the output values (RMS voltage value, TTHD, Unbalance) are set to 0. Under these
conditions, Pst is still calculated.

Value

Voltage range

Output Range

Uncertainty

RMS voltage value

35V - 290V

35V-290V

+/- 1%

Table 82: Slow voltage variation indicator W1

Value

Voltage range

Output Range

Uncertainty

TTHD

150V — 290V

0 —300%

+- 2%

Table 83: Voltage distortion indicator W2

Value

Voltage range

Output Range

Uncertainty

Unbalance

150V — 290V

0-20%

+/- 0,3%

Table 84: Voltage unbalance indicator W3

Value

Voltage range

Output Range

Uncertainty

Pst

150V - 290V

0.5-8%

+/- 10%

Table 85: Voltage floctuation indicator W4

6.15.2.1.1. Slow voltage variation indicator — W1

Slow voltage variation indicator is implemented in the meter for presenting RMS voltage value behaviour in
one period (defined in End billing period 2 scheduler (0-0:15.1.0*255)). The meter measures RMS voltage
value and calculates average voltage value of 10 minutes (for each phase separately). The calculated aver-
age value is compared with value defined in Nominal voltage (1-0:0.6.0*255). The comparison result is volt-
age deviation ratio. The voltage deviation ratio value is then used in calculation with the values of Maximum
allowed over voltage deviation (0-0:128.7.131*255) and Maximum allowed under voltage deviation
(0-0:128.7.132*255) to get relative voltage deviation.

Based on defined value in Input parameter CPW1 (0-0:128.7.133*255) and the relative voltage deviation,
maximum value within period defined in End billing period 2 scheduler (0-0:15.1.0*255) is recorded in ob-
ject Measurement value W1 (0-0:128.7.134*255). Evaluated value AW1 is calculated at the end of the pe-
riod, and recorded in object Evaluated value AW1 (0-0:128.7.135*255). The valuated value AW1 represents
RMS voltage value behaviour in one period (defined in End billing period 2 scheduler) and evaluation if the
RMS voltage value was within definable range.

NOTE!
E@ Maximum allowed increment of over/under voltage deviation object’s value is 0.5%.
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6.15.2.1.2. Voltage distortion indicator — W2

Voltage distortion indicator represents maximum voltage THD value within one period (defined in End billing
period 2 scheduler (0-0:15.1.0*255)). The meter continuously measures voltage THD value per phase. Av-
eraging time for THD is 10 minutes. Actual maximum 10-minutes average value of all phases within period is
recorded. At the end of the period, the saved maximum value is compared with the value defined in object
Input parameter THD (allowed) (0-0:128.7.136*255).

Result of the comparison is the ratio; the maximum ratio value is recorded in Measurement value W2
(0-0:128.7.137*255). Evaluated value AW2 is calculated at the end of the period, and recorded in object
Evaluated value AW2 (0-0:128.7.138*255). The value of object Evaluated value AW2 is assessment of the
measured voltage THD value within one period (defined in End billing period 2 scheduler (0-0:15.1.0*255))
according to definable range.

6.15.2.1.3. Voltage unbalance indicator — W3

The supply voltage unbalance is evaluated using the method of symmetrical components. The meter measures
phase voltages and phase angles, and calculate voltage unbalance. Average value of voltage unbalance is cal-
culated within 10-minutes period and the value is saved. Current calculated value is represented in object Volt-
age unbalance K (0-0:128.7.154*255). Measurement value W3 (0-0:128.7.141*255) is calculated ratio of the
n-percentile voltage unbalance average defined in object Input parameter CPW3 (0-0:128.7.139*255) and al-
lowed unbalance value in object Input parameter K (allowed) (0-0:128.7.140*255).

At the end of the period (defined in End billing period 2 scheduler (0-0:15.1.0*255)), a value of Evaluated
value AW3 (0-0:128.7.142) is calculated.

The value in object Evaluated value AW3 represents assessments of voltage unbalance value in one period
(defined in End billing period 2 scheduler (0-0:15.1.0*255)) according to allowed unbalance value.

6.15.2.1.4. Voltage fluctuations indicator (Pr) — W4

Voltage fluctuations indicator (Pi) W4 is calculated from the per-phase long-term flicker severity Pk, which in
turn is calculated from the short-term flicker severity Pst (where long-term period - Pr is 2 hours and short-
term period — Pst is 10 minutes). Both values are calculated as specified in standard IEC 61000-4-15.

The Pr value is saved every 2 hours. At the end of period defined in End billing period 2 scheduler
(0-0:15.1.0*255), the voltage fluctuations indicator is calculated. This value is ratio between n-percentile
(defined in Input parameter CPW4 (0-0:128.7.143*255), of the saved P values and the allowed Py defined
in Input parameter Pt (allowed) (0-0:128.7.144*255). The voltage fluctuation indicator is represented in ob-
ject Measurement value W4 (0-0:128.7.145*255).

At the same time, at the end of period defined in End billing period 2 scheduler (0-0:15.1.0*255), Evalu-
ated value AW4 (0-0:128.7.146*255) is also calculated. The value is assessment of the P\t values during the
entire period (defined in End billing period 2 scheduler (0-0:15.1.0*255)) if the value was in allowed range.

Instantaneous values of Pst (10-minutes period) and instantaneous values of P (2 hours period) are availa-
ble as well:

e Pstvaluein last short-term period L1 (0-0:128.7.148*255)
e Pstvaluein last short-term period L2 (0-0:128.7.149*255)
e Pstvaluein last short-term period L3 (0-0:128.7.150*255)
e Pstvaluein last long-term period L1 (0-0:128.7.151*255)
e Pstvaluein last long-term period L2 (0-0:128.7.152*255)
e Pstvaluein last long-term period L2 (0-0:128.7.153*255)

V4.20 — English 126/181 6. MAIN METER FUNCTIONALITIES



'\2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

6.15.3.Current monitoring
6.15.3.1. Asymmetric current

Meter samples phase currents instantaneous values every 200 ms and calculates average values of phase cur-
rents over monitoring time period set in the Asymmetric currents time threshold (0-0:128.7.60) object. This
time period is synchronized with meter clock. At the end of time period, each value of average phase current is
compared to average value of all phase currents. When any of phase currents goes below asymmetric currents
lower threshold set in Asymmetric currents lower threshold (0-0:128.7.61) object or above asymmetric cur-
rents upper threshold, set in the Asymmetric currents upper threshold (0-0:128.7.62) object, asymmetrical
condition is detected. Both thresholds are set as percentage with scaler set to -1, which means that thresholds
can be set to 0.1% resolution.

Based on asymmetric currents condition, the meter drives corresponding alarm in the alarm register.

6.15.3.2. Phase current missing

Meter samples phase currents instantaneous values every 200 ms and calculates average values of phase
currents over monitoring time period set in the Current missing time threshold (1-0:11.45.0) object. This
time period is synchronized with the meter clock, meaning that each period can end only on certain time
points, which correspond to multiples of time period. In addition, if certain period does not accumulate
enough samples for valid averaging (due to power down or clock setting), no checking of missing current is
executed. Averaging is considered as valid when number of samples lies between 98% and 102% of re-
quired samples (calculated as Current missing time threshold/Sampling period). At the end of monitoring
time period, each value of average phase current is compared to value set in the Current missing thresh-
old (1-0:11.39.0) object — Imin. When any of phase currents goes below Imin, missing current condition is de-
tected. In order to go out of missing current state, average value of phase current must rise above

Imin + 2% (Imin). The hysteresis of 2% is built in to avoid jumping into and out of missing current condition
when phase current is near the threshold value. The 2% hysteresis is fixed.

When phase current is detected as missing or when sufficient current is detected, meter logs dedicated
events in the event log.

NOTE!
EE Missing current detection can be disabled by setting the Current missing time threshold object
parameter to O.

6.15.3.3. Phase current overlimit

From samples of phase currents instantaneous values meter calculates average values of phase currents
over time period set in the Current overlimit time threshold (1-0:11.44.0) object. This time period is syn-
chronized with meter clock, meaning that each period can end only on certain time points, which correspond
to multiples of time period. In addition, if certain period does not accumulate enough samples for valid aver-
aging (due to power down or clock setting), no checking of missing current is executed.

At the end of time period, each value of average phase current is compared to value set in the Current over-
limit threshold (1-0:11.35.0) object — Imax. When any of phase currents goes above Imax, over current condi-

tion is detected. In order to go out of over current state, average value of phase current must fall below Imax -

2% (Imax). The hysteresis of 2% is built in to avoid jumping into and out of over current condition when phase

current is near the threshold value. The 2% hysteresis is fixed.

When phase current is detected as overlimit or when current below threshold is detected, meter logs dedi-
cated events in the event log.

6.15.3.4. Current without voltage

From samples of phase currents and phase voltages meter calculates average values over time period set in
the Current without voltage time threshold (0-0:128.7.70) object. This time period is synchronized with the
meter clock. At the end of time period, each value of average phase current is compared to a threshold set in
the Current without voltage — current threshold (0-0:128.7.71) object and each value of average phase
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voltage is compared to a threshold set in the Current without voltage — voltage threshold (0-0:128.7.72)
object. When specific phase current value is above current threshold and corresponding phase voltage is
below voltage threshold, condition for current without voltage is detected. This situation is recorded with ded-
icated event in the fraud event log, and dedicated alarm in the alarm register.

When phase current drops below threshold or phase voltage rises above threshold, the meter will record end
of current without voltage condition. In order to prevent several events when phase currents or phase volt-
ages are right on the level of thresholds, the 2% hysteresis is implemented. This means that in order to de-
tect current without voltage condition end, phase current must drop additional 2% below or phase voltage
must rise additional 2% above parameterized thresholds.

The thresholds for current and voltage as well as averaging time period can be set as parameters via dedi-
cated COSEM objects.

Current threshold must be set in mA, and voltage threshold must be set as percentage of nominal voltage,
with scaler set to -1, which means that threshold can be set to 0.1% resolution.

NOTE!
E@ When the Current without voltage time threshold object parameter is set to 0, means that
current without voltage detection is disabled.

6.15.3.5. Negative energy flow

Meter constantly monitors direction of current flowing through each phase terminal. When specific phase cur-
rent is found to be flowing out of phase terminal (energy generation), alarm for negative phase energy flow is
set. There is specific alarm for each phase.

Additionally when energy direction in one phase is different from energy direction of two other phases and all
energies are above current threshold (set as parameter), meter starts running a timer. If such condition stays
for a time period longer than is set in the Reverse power flow time threshold (0-0:128.7.80) object, the me-
ter detects reverse energy flow condition. When later all energies start flowing in same direction or at least
one of the energy falls below threshold, meters starts running a timer again. If same condition stays for a
time period longer than is set in the Reverse power flow time threshold object, the meter detects normal
phase sequence condition. Reverse energy flow condition is registered via dedicated events in the Fraud
detection log (0-0:99.98.1) object.

Reverse energy flow condition can only be detected if current values of all three phases are above threshold
level which is set as parameter in mA.

NOTE!

Reverse energy flow is disabled when the Reverse power flow time threshold object parameter
is set to O.

6.15.4.THD monitoring

Total harmonic distortion (THD) of a signal is a measurement of the harmonic distortion present, and is de-
fined as the ratio of the sum of the powers of all harmonic components to the power of the fundamental fre-
guency. Per phase THD value for voltage and current are obtained from the measurement chip. The number
of harmonics that measurement chip analyses is 63.

Meter constantly monitors THD values on each phase. When value on any phase increase above threshold
for voltage/current THD after time threshold for voltage/current THD, proper start event is recorded (see
event code tables in chapter 6.5. Event logs and its subchapters). Otherwise, when THD value fall below de-
fined threshold, stop event is recorded.

NOTE!
Measuring the THD value takes up to three seconds.
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6.15.4.1. THD for voltage

Threshold for voltage THD (0-0:128.7.110*255) is a parameter that defines threshold, above which voltage
THD condition is detected. Threshold is defined as percentage of nominal THD for voltage.

Time threshold for voltage THD (0-0:128.7.111*255) is a parameter that specifies the required duration (in
seconds), for which specific voltage THD must rise above » Threshold for voltage THD« until voltage THD
condition is detected.

6.15.4.2. THD for current

Threshold for current THD (0-0:128.7.120*255) is a parameter that defines threshold, above which current
THD condition is detected. Threshold is defined as percentage of nominal THD for current.

Time threshold for current THD (0-0:128.7.121*255) is a parameter that specifies the required duration (in
seconds), for which specific current THD must rise above » Threshold for current THD« until current THD
condition is detected.

6.15.5.Frequency monitoring

The MT880 meter measures frequency and monitors the frequency value. The nominal frequency is defined
as parameter in the object Measurement system configuration (0-0:196.0.0.255). Default value is 50 Hz.
The frequency value is monitored by frequency-monitoring functionality.

6.15.5.1. Over/under frequency

Over or under frequency status is detected when the frequency value drops below / rise above the values
defined in object Under frequency threshold (0-0:128.7.162*255) / object Over frequency threshold
(0-0:128.7.161*255) over time defined in object Under and over frequency time threshold
(0-0:128.7.164*255) and the Frequency over limit or Frequency under limit event is recorded (see chapter
6.5.3. Power quality log). Over or under frequency status ends when the frequency value is returned back
into range between thresholds; the Frequency normal event is recorded.

NOTE!
EE] If Under and over frequency time threshold value is set to 0, then the frequency monitoring
functionality is disabled.
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6.15.6.Wrong phase sequence

Measurement circuit constantly monitors zero crossing on all phase voltages. When sequence of zero crossing
transitions does not follow correct order (L1 L2 Ls or L2 L3 L1 or Ls L1 L2), measurement circuit detects incorrect
phase sequence. This information is sampled every 200 ms and aggregated over longer aggregation time
period. If measurement circuit reports incorrect phase sequence for longer than defined aggregation period,
meter records wrong phase sequence condition as alarm and event.

Aggregation period for wrong phase sequence detection is configurable via the dedicated Wrong phase se-
guence time threshold (0-0:128.7.90) object.

Wrong phase sequence is registered in the Standard event log (0-0:99.98.0) object.

NOTE!
E@ When voltage phase sequence does not follow correct order (L1 L2 Ls or L2 Ls L1 or Ls L1 L2),
measurements of the active and reactive energy are correct despite the recorded alarm and event.

6.15.7.Low power factor

Meter is able to detect condition when three phase power factor drops below certain threshold.

From samples of three-phase power factor (positive and negative) and three-phase apparent power, the me-
ter calculates average value over time period set in the Low power factor time threshold (1-0:13.43.0) ob-
ject. This time period is synchronized with meter clock. At the end of time period, each value of average
three phase power factor is compared to a threshold set in Low power factor threshold (1-0:13.31.0) ob-
ject. When three phase power factor value is below threshold and three phase apparent power is above
value set in the Low power factor apparent power threshold (0-0:128.7.100) object, condition for low
power factor is fulfilled.

This situation is registered with dedicated event in the Fraud detection log (0-0:99.98.1) object.

Meter will also record end of low power factor condition when three-phase power factor rises above thresh-
old or three phase apparent power drops below threshold. In order to prevent several events when three
phase power factor or three-phase apparent power are right on the level of thresholds, the 2% hysteresis is
implemented. Low-power factor detection includes three phase power factor positive and negative values.

6.15.8.Tampering
6.15.8.1. Meter cover and terminal cover opening

Possible unauthorized access to the meter (opening and closing the meter or terminal cover) is detected by the
meter. Events are stored in fraud attempt status and in a MCO & TCO event log (see chapter 6.5.6. MCO & TCO
event log).

In order to avoid multiple increments of the meter of openings (rebounds), a timeout of 5 seconds is set up at
the closing of the covers. During this timeout, no new openings are detected.

If meter is in a power down mode, only the first opening of each cover is detected. The event is logged at
power up with date and time of power up. When the meter is in a power down state, the monitoring of covers
opening is active so long as backup supply is present.
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6.15.8.1.1. Cover Opening Counter

Cover opening counter in the Cover opening counter (0-0:96.15.0) object represents number of terminal
cover openings.
closing started closing stable

o

«—>
T | i T
cover closed cover opened cover closed

Figure 74: Cover Opening/Closing Detection

6.15.8.2. Magnetic field detection

Meter has integrated magnets sensor, which detects presence and removal of the external magnetic fields.
Events are detected as the fraud attempt status and are recorded in the magnetic tamper event log (see
chapter 6.5.7. Magnetic tamper event log).

Detection of the magnetic field is possible also when meter is in a power down mode. If backup supply is not
present or discharged, then magnetic field detection does not operate.

Status of magnetic field presence/absence is updated every 1.5 seconds. Events are recorded with date and
time of occurrence. If strong magnetic field is detected during power down this event is recorded with date
and time of next meter power up.

6.15.9.Meter parameterization monitoring

Meter parameters can be changed via different communication interfaces. Each parameterization is being
registered by the meter with the following information:

e parameterization counter — the Number of configuration program changes (0-0:96.2.0) object is
incremented,

e date and time of last parameterization — the Date of last configuration program change
(0-0:96.2.1) object is refreshed with current time,

o if parameter being changed is on the list of certified parameters, timestamp, parameter identification,
old value and new value are stored in certification log.

6.15.10. Watchdog counter

Meter is equipped with watchdog protection circuit, which would reset main microcontroller in case of unde-
sired processing delay or program flow. Each watchdog reset event is counted in the dedicated Watchdog
resets (0-0:128.6.0) counter object and logged in standard event log.

Watchdog counter is incremented by one, at system restart after every watchdog reset. Special timer is used

to monitor number of watchdog resets within time period. Only when 10 or more watchdog resets are de-
tected within 2-hour period, the watchdog error is generated on the corresponding bit in error register.
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6.15.11.

6.15.11.1.

Internal status presentation

Internal control signal status C.4

Specific objects are implemented to present the states of the internal control signals. Table 86 explains in
detail the meaning of the value attribute derived from a particular COSEM object.

Ob- Internal control signal status (0-0.96.4.0)

jects Internal control signal Internal control signal Internal control signal Internal control signal
status 4 (0-0.96.4.4) status 3 (0-0.96.4.3) status 2 (0-0.96.4.2) status 1 (0-0.96.4.1)

Bit 4th octet 3'd octet 2"d octet 1st octet

b7 Load control activation Active energy flow+ reserved Tariff 1

b6 reserved Reactive energy flow+ reserved Tariff 2

b5 reserved Apparent energy flow+ reserved Tariff 3

b4 reserved reserved reserved Tariff 4

b3 reserved reserved reserved Tariff 5

b2 reserved reserved reserved Tariff 6

bl reserved reserved reserved Tariff 7

b0 reserved reserved reserved Tariff 8

Table 86: Internal control signal status content explanation (C.4)

6.15.11.2.

Internal device state status C.5

To monitor the internal states of the device, specific objects are implemented. Table 87 explains the meaning
of the value attribute derived from a particular COSEM object.

Internal state status (0-0.96.5.0)

jcé?:;s Internal state status 4 Internal state status 3 |Internal state status 2 |Internal state status 1
(0-0.96.5.4) (0-0.96.5.3) (0-0.96.5.2) (0-0.96.5.1)

Bit |4 octet 3" octet 2" octet 15t octet

b7  |Billing lockout — key Parameterized state Active energy start-up Voltage phase L1
b6 Billing lockout — optical interface  |Set state Reactive energy start-up |Voltage phase L2
b5 Billing lockout — electrical interface |Tariff time switches tariffs |Apparent energy start-up |Voltage phase L3
b4  |reserved reserved reserved Valid rotating field
b3 reserved reserved reserved reserved

b2 reserved reserved reserved reserved

b1 reserved reserved reserved reserved

b0 reserved reserved reserved reserved

Table 87: Internal device status content explanation (C.5)

6.15.12.

Operation time, non-operation time, TOU timers

MT880 meter provides information of meter in operation time and operation time by tariffs with integrated
timer. Obtained data are accessible by MeterView in Time of operation (0-0:96.8.0) and in Time of regis-
tration rate object (0-0:96.8.t). Label “t” represents tariffs from 1 to 8.

Meter has also functionality to calculate time of non-operation state, which data are accessible in Time of
non-operation (0-0:196.8.0) object.

(1]

NOTE!

Operation time, non-operation time, and TOU timers registers represent values in seconds.
On the LCD, those values are represented in minute.

NOTE!

If the meter is powered through auxiliary supply, the meter counts time of non-operation.
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6.16. System access configuration

System access options object (0-0:128.90.0) is implemented to support various runtime configurations, pro-
tected with parameterisation key, for special customer requests.

Object can be maodified in higher parameterisation mode only — PARAM key must be locked (Table 88).

Bit Description
0 Load profile restrictions enabled
1 Image transfer restrictions enabled

Table 88: Bit field definition for restrictions

System access rights options object (0-0:128.90.1) holds system access rights which can be either read
only or read and write. Restrictions are active only when parameter key is locked. See Table 89.

Bit Description
0 General level access
1 Three-level access *

* Three-level access specification:

e Level 1 — READ access only
. Level 2 — READ access only + time & date settings
. Level 3 — READ and WRITE access

Table 89: Bit field definition for system access rights

6.17. Transformer and line losses

The meter performs measurements of losses in a grid, which are generated by all energy transfers in the grid.

6.17.1.Transformer energy losses

The model of the line and the transformer used for loss calculation is shown in Figure 75.

Transformer_________ Legend:
Rcy — Line resistance losses
Xs — Line reactance losses
' Xm — Transformer magnetic losses
S i Rre — Transformer iron losses
Xm < D Rre ::-» E Np — Number of turns on the primary side of the transformer
‘ )|( :
)
( 1
e 1
- i
]
]

RCI.I XS

Ns — Number of turns on the secondary side of the transformer

Figure 75: Model of line and transformer for calculation of loss quantities

Attributes Data type |Class ID|Code Access | Min. | Max. Default
1. Logical name | Octet-string |3 1-0:0.10.1*255 | R

2. Value Unsigned32 R/W 0 4294967295|0

3. Scaler unit Structure R 1070 Ohm

Table 90: Transformer iron losses Rre
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Attributes Data type |Class ID|Code Access | Min. | Max. Default

1. Logical name | Octet-string | 3 1-0:0.10.2*255| R

2. Value Unsigned32 R/W 0 4294967295 |0

3. Scaler unit Structure R 10"-3 Ohm
Table 91: Line resistance losses Rcu

Attributes Data type |Class ID|Code Access |Min.|Max. |Default

1. Logical name | Octet-string | 3 1-0:83.8.4*255| R

2. Value Unsigned64 R 0 264 -1|0

3. Scaler unit Structure R 10"0 Wh

Table 92: Active transformer losses +

Attributes Data type |Class ID|Code Access |Min.|Max. |Default

1. Logical name | Octet-string | 3 1-0:83.8.5*255| R

2. Value Unsigned64 R/W 0 2764 -1|0

3. Scaler unit Structure R 10"0 Wh

Table 93: Active transformer losses —

Attributes Data type |Class ID|Code Access |Min.|Max. |Default

1. Logical name | Octet-string |3 1-0:83.8.1*255 | R

2. Value Unsigned64 R 0 264 -1|0

3. Scaler unit Structure R 10"0 Wh

Table 94: Active line losses +

Attributes Data type |Class ID|Code Access |Min.|Max. |Default

1. Logical name | Octet-string |3 1-0:83.8.2*255 | R

2. Value Unsigned64 R/W 0 2"64-1|0

3. Scaler unit Structure R 10"0 Wh
Table 95: Active line losses —

6.17.2.Coil and Winding losses

A meter makes a measurement of two types of losses, related to voltage (Iron) and current (Copper):
e U2 — Caoil (Iron) losses (related to voltage)

e It — Winding (Copper) losses (related to current)

The meter measures and calculates losses values of 12t and U2t with detection of current direction flow, re-
spectively as it is presented in Table 96.

Energy flow direction |Related to |Type of losses Registered in OBJECT
+2t  |Positive Current Winding (Copper) losses |1-0:88.8.1*255 (Ampere-squared hours +)
-t |Negative Current Winding (Copper) losses |1-0:88.8.2*255 (Ampere-squared hours -)
+U?t |Positive Voltage Coil (Iron) losses 1-0:89.8.1*255 (Voltage-squared hours +)
-U%t  |Negative Voltage Caoil (Iron) losses 1-0:89.8.2*255 (Voltage-squared hours -)

Table 96: Coil and Winding losses

1]

NOTE!
When a meter is in No Load condition, positive Coil (Iron) losses are registered.

Attributes Data type |Class ID|Code Access |Min.|Max. |Default

1. Logical name | Octet-string | 3 1-0:88.8.1*255 | R

2. Value Unsigned64 R 0 2764 -1|0

3. Scaler unit | Structure R 1070 A%h

Table 97: Positive Winding (Copper) losses
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Attributes Data type |Class ID|Code Access |Min.|Max. |Default
1. Logical name | Octet-string | 3 1-0:88.8.2*255 | R
2. Value Unsigned64 R 0 2764 -1|0
3. Scaler unit | Structure R 10”70 A%h
Table 98: Negative Winding (Copper) losses
Attributes Data type |Class ID|Code Access |Min.|Max. |Default
1. Logical name | Octet-string |3 1-0:89.8.1*255 | R
2. Value Unsigned64 R 0 264 -1|0
3. Scaler unit | Structure R 10”2 V?h
Table 99: Positive Coil (Iron) losses
Attributes Data type |Class ID|Code Access |Min. | Max. |Default
1. Logical name | Octet-string |3 1-0:89.8.2*255 | R
2. Value Unsigned64 R 0 2764 -1(0
3. Scaler unit | Structure R 102 V?h
Table 100: Negative Coil (Iron) losses
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6.17.3.Console format

Console presentation of losses objects is defined by separate formatting system with following default presentation:

e Registers 1-0:89.8.1*255 and 1-0:89.8.2*255 are presented with 7 whole digits and 1 decimal digit
(7+1 format) in units kV2h.

e Registers 1-0:88.8.1*255 and 1-0:88.8.2*255 are presented with 5 whole digits and 3 decimal digits
(5+3 format) in units kAzh.

6.17.3.1. Display format for Voltage-squared hours

Display format for Voltage-squared hours COSEM object (0-0:196.1.17*255) holds the value WP, which
follows these rules:

e Definition of value: WP
e W =Width:
- Width is a number of digits for energy presentation on display.
- Itis a sum of integer digits and decimal digits.
- First nibble of object’s value (upper half of byte).
e P =Precision:
- Precision is a number of decimal digits for energy presentation on display.
- Last nibble of object’s value (lower half of byte).
e Default value: 81
- Width: 8 digits
- Precision: 1 digit
- Format form: 0000000.0
e Precision value should be lower than the width value.
¢ Maximum width value is 8 digits (number of large digits on LCD).
e Otherwise the »Error 31« (value format failed) message is displayed.

6.17.3.2. Display format for Ampere-squared hours

Display format for Ampere-squared hours COSEM object (0-0:196.1.18*255) holds the value WP, which
follows these rules:

e Definition of value: WP
o W =Width:
- Width is a number of digits for demand presentation on display.
- Itis a sum of integer digits and decimal digits.
- First nibble of object’s value (upper half of byte).
e P =Precision:
- Precision is a number of decimal digits for demand presentation on display.
- Last nibble of object’s value (lower half of byte).
e Default value: 83
- Width: 8 digits
- Precision: 3 digits
- Format form: 00000.000
e Precision value should be lower than the width value.
¢ Maximum width value is 8 digits (number of large digits on LCD).
o Otherwise the »Error 31« (value format failed) message is displayed

NOTE!
E@ Units are not displayed because meter does not have a capability to display V2h or A%h

6.17.4.Profile format

All registers related to losses are presented in profile as objects presented in chapter 6.17. Transformer and line
losses. This presentation is according to the COSEM specification and is independent from console presentation
(described in chapter 6.17.3. Console format). Scaler unit attribute defines the presentation of the registers.
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7. SECURITY

MT880 meter security is divided into:
e physical security,
e logical security.

The physical security protects the meter from different tampering attempts and unauthorized accesses.
With the increase of smart metering and the rise of AMI infrastructures, also the logical security was intro-
duced in the MT880 meter.

7.1. Physical security

Physical security is comprised of:
e seal protection and
e parameters protection button (PARAM key).

7.1.1. Seal protection

There are different sealing places on the meter (see Figure 76):

e The meter cover is sealed with two metrological seals, which could be removed only by authorized per-
son.

e The terminal cover is sealed with two utility seals.

e The transparent window on the meter cover, which covers the billing reset button, could be sealed with
utility seal.

e The communication module could be sealed with one utility seal (see Figure 77).
e The COPS5 terminal cover could be sealed with one utility seal (see Figure 77).

(43
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Figure 76: Meter and a terminal cover seal positions
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Figure 77: COP5 and a communication module seal positions

7.1.2. Parameters protection button

In order to prevent unauthorized access to the specific meter parameters or execution specific scripts param-
eterisation, the parameters protection button is located under the meter cover. To access the parameters
protection button, the meter cover has to be opened (metrological seals must be removed) and the parame-
ters protection button (PARAM key) could be pressed. The meter will be hardware unlocked, in so-called pa-
rameterization mode for 5 minutes or until the first power down.

Parameterization mode is visible via the meter LCD by flashing of first six flags on the LCD (see Figure 33).

7.2. Logical security

Logical security in MT880 meter is divided into two separate entities:
¢ DLMS/COSEM Security,
e Secure Storage.

7.2.1. DLMS/COSEM security

DLMS/COSEM provides two main information security features for accessing and transporting data:
e data access security controls access to the data held by a DLMS/COSEM server,

e datatransport security allows the sending party to apply cryptographic protection to
the xXDLMS APDUs to ensure confidentiality and integrity. This requires ciphered ADPUs.

The information is given partly at the beginning of the application association establishment with two services:
e application context (are ciphered APDUs allowed or not),
e authentication context (the level of data access security),

and partly by COSEM objects which define access to specific attributes.
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Data access security

Data access security is managed by the Association LN object. Each COSEM server i.e. a logical device
may support Application Associations with various clients, each having a different role, and with this, different
access rights. Each Association object provides a list of objects visible in that particular Application Associa-
tion and also the access rights to objects’ attributes and methods.

To be able to access data, the client must be properly authenticated. Upon Application Association establish-
ment, an authentication context is negotiated between the client and the server. This specifies

the required authentication of the peers, and, where needed, the security algorithm to verify the authentica-
tion. Three data access security levels are provided:

e Lowest level security (no security),
e Low Level Security (LLS),
e High Level Security (HLS).

The MT880 meter supports three different clients with three different behaviours regarding authentication
minimal requirements, as shown in Table 101.

Client name Client L-SAP Minimal Security Requirements
Public 16 Lowest level security (no security)
Management 1 HLS (LLS as a backup)
Pre-established 102 No HLS nor LLS

Table 101: Set of supported clients

For every security level, different authentication procedures are required. Authentication context and specifi-
cally the COSEM Authentication Mechanism Name are presented in Table 102.

Authentication Mechanism Name ID
COSEM lowest level security mechanism name

COSEM low level security mechanism name

COSEM high level security mechanism name using MD5
COSEM high level security mechanism name using SHA-1
COSEM high level security mechanism name using GMAC

g|h|wW[(Fk]|O

Table 102: Supported authentication mechanism names

Lowest Level Security

This authentication context does not require any peer authentication; it allows direct access to the data in the
server, within the access rights available in the given Application Association.

Authentication mechanism name is therefore not present in Application Association Request.

Low Level Security (LLS)

The purpose of Low Level Security is to allow the authentication of clients by verifying the password sup-
plied. The server is not authenticated. The client has to supply the correct password during the process of
Application Association establishment. If the password is accepted, the Application Association is estab-
lished and the client can access data within the access rights available in the given Application Association.
Otherwise, the Application Association is not established.

High Level Security (HLS)
The purpose of High Level Security is to allow mutual authentication of the client and the server participating
in an association.

This is a 4-pass process, involving the exchange of challenges during Application Association establishment,
which is followed by exchanging the results of processing these challenges, using cryptographic methods. If

the authentication takes place, the client can proceed to access data within the access rights available in the
given Application Association, and it accepts data coming from the server. Otherwise, the Application Associ-
ation is not established. When the number of unauthorized accesses (Authentication Failure Count) is bigger
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than predefined limit (Authentication Failure Count Limit), the meter logs a respective event and rejects every
subsequent application request for a predefined amount of time (60s). With this mechanism, the risk of brute
force attacks is mitigated. The last unauthorized access is time stamped (Authentication Failure Stamp).

According to secure meter communication, it is possible to access the MT880 meter only with Application
Assaociation, which is currently active in the meter. If user wants to access the meter with different Application
Association, new authentication mechanism name has to be written in the currently active Application Asso-
ciation’s Authentication mechanism name attribute (Authentication mechanism id) of the Current association
object. The meter can now be accessed with the new Application Association.

Data transport security

Data transport security relies on applying cryptographic protection to xXDLMS APDUs. This is achieved via
several security mechanisms. The first mechanism is incorporated in application association request with two
application service elements:

e The COSEM application context,
e User information filled with Initiate Request primitive.

ASEs involved in security

Table 103 shows Different application context names and the relation between those names and allowed
types of xDLMS APDUSs. Ciphered APDUs are allowed only in Application context name with ciphering.

Application Context Name ID Unciphered APDUs Ciphered APDUSs
Logical Name Referencing no ciphering 1 Yes No
Short Name Referencing no ciphering 2 Yes No
Logical Name Referencing with ciphering 3 Yes Yes
Short Name Referencing with ciphering 4 Yes Yes

Table 103: Application context names

Security context

The second mechanism is called the security context. The security context defines security attributes rele-
vant for the data transport security process of ciphering/deciphering. The elements are:

e  Security policy (determining what kind of protection to be used),

e Security suite (specifying the security algorithm),

e Security material relevant for the given security suite

e Encryption keys,

e Authentication keys,

e Initialization vectors (comprised of System title and current frame counter).

Usage
Encryption/decryption

GCM and its authentication derivate GMAC are used to encrypt and authenticate xDLMS APDUs as pre-
sented in Figure 78.
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xDLMS APDU > Cipherin >
> i > APDU
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lenght of the octet-string (including
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Encrypted APDU g n SH APDU SH ... Security Header including
Security control field and frame
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g n APDU the authentication algorithm

Figure 78: Procedure for ciphering xDLMS APDU

If the authentication and decryption fails at the DLMS/COSEM server, several indications are logged. If the
authentication or decryption of the xXDLMS APDU is not confirmed and properly restored then respective in-
formative objects are updated (Decryption/Authentication Failure Count, Decryption/Authentication Failure

Stamp).

Key Changing
All global keys are changed by using the security_setup global_key _transfer method.
Possible responses from the meter:

o |If the “new” key is accepted, then the meter sends Action Response (same invoke_id and priority as
the request): SUCCESS ciphered with “currently used” key. From this point on, meter uses the “new”
key (replacing the “currently used” key with “new” key) and resets FC,

o If the type of the data in the Action Request is not correct then the meter answers with Action Re-
sponse(same invoke_id and priority as the request): Data_Access_Error=Type unmatched,

e If the meter cannot decrypt the pdu (request encrypted with invalid key) Response (state-error=ser-
vice-not-allowed, service-error=operation-not-possible).

Security Policy Changing
The Security Policy may be changed by invoking the security_activate method of the security setup object, or
by setting the security_policy attribute of the security setup object.

Putting the meter into the field
The following process is performed:
e in the factory, the security policy is set to zero (if it is not requested by the customer),

e commissioning is performed during installation via the local port using HLS (mechanism_id 3 or 4) or
LLS (without using any encryption key). In this case, it is assumed that the "HLS secret” is set in the
factory into the meter and that the "HLS secret” is known to the client at the local port. Alternatively,
HLS (mechanism_id 5) might be used but in this case the default keys (set in the factory) have to be
exposed and need therefore to be changed (remotely) after commissioning,

e securing the meter: The security policy is set to >0 either locally or remotely after commissioning of
the meter,

o if keys are used in step 2 then they have to be exchanged remotely.

V4.20 — English 141/181 7. SECURITY



'\2 iskraemeco MT880

BY ELSEWEDY ELECTRIC User manual

7.2.1.1. Authentication failure settings

If authentication failed (wrong password), time stamp in object Decryption failure stamp (0-0:196.98.4*255)
/ Decryption failure stamp (2) (0-1:196.98.4*255) is recorded. Every failed authentication is recorded (in-
cremented by 1) in object Authentication failure count (0-0:196.98.1*255) / Authentication failure count
(2) (0-1:196.98.1*255). When counter value of failed authentications increased to the limit set in object De-
cryption and authentication failure count limit (0-0:196.98.2*255) / Decryption and authentication fail-
ure count limit (2) (0-1:196.98.2*255), authentication attempt is blocked for time defined in object Time of
login after blocking (0-0:128.100.75*255). The time is defined in minutes. It can be set from 10 to 60
minutes (incremented by 10 minutes).

7.2.2. Additional communication security

There are several Iskraemeco add-ons to DLMS/COSEM security.

DLMS options channel (0-c:128.70.0) object, where “¢” stands for the channel O, 1, 2 or 3.

With this object, different settings can be introduced and technology shortcomings can be solved. This object
(for every channel on which COSEM server is present) is introduced in order to cater different market re-
quirements. Option bits are:

e Bit 0 — Ignore HDLC service class (need to be set for those E-meters that have external modem
communicating with microprocessor via HDLC),

e Bit 1 — Security replay attack prevention (frame counter checking),

e Bit 2 — Association Establishment with AARQ/AARE and Association Release follows diction in [2].
Setting this bit means that Request for Unciphered Application Association cannot use ciphered con-
text.

e Bit 3—When bit is set, the corresponding communication channel is read-only (any write or action
operation is rejected by the meter). The read-only configuration is active only when meter is locked.

DLMS association restrictions channel (0-¢:128.70.1) object, where “¢” stands for the channel 0, 1, 2 or 3.
With this object, different associations can be prohibited on the same server running on one communication
channel. One can disable public, management, pre-established or combination of those Application Associa-
tions by writing proper value in this object.

HDLC Channel options (0-¢:128.75.0) object, where “¢” stands for the channel 0, 1, 2 or 3.
With this object, different options can be set:

e Bit 0 — Enable response delay for HDLC; response delay is set in IEC Local port object -
attribute 5. It is time between last received and first transmit byte.

7.2.3. Secure storage

Secure storage is a reserved space in non-volatile memory, which is cryptographically protected. In secure
storage meter stores all the necessary global encryption, authentication, and master keys.

The main characteristics of this mode are:
e provide security for storage data at rest (not in transit),
o tweakable block cipher encryption mode (“non-malleable”),

e usage of two keys (in process of encryption/decryption) derived from cryptographic salt and hidden
passwords.
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8. COMMUNICATION

8.1. Communication variants

Beside of the meter variant with communication interfaces, integrated on the meter’s main board, there is a
modular variant with the exchangeable communication interfaces.

NOTE!

D}] The communication response of the meter is slower when the meter communicates over the sev-
eral ports at the same time. This meter behaviour need to be taken into account the time critical
system, which communicate with the meter (LMN module).

8.1.1. Integrated variant

Meter has up to three independent communication interfaces in integrated meter variant:
1. optical communication interface;
2. RS232/RS485 communication interface on the main meter board;

3. additional RS485 communication interface is placed on the upper PCB and is accessible via RJ45 con-
nector. RJ45 connector enables also power supply for the modem (2.5 W, 12 V DC).
(See Figure 79 and Figure 80.)

8 1 8 1
Left: Right:

1- Vdc+12V 1-NC

2- NC 2-NC

3-NC 3-NC

4- A 4-A

5-B 5-8B

6- NC 6- NC

7- Vdc-0V 7-NC

8- NC 8- NC

Figure 80: Description of RJ45 (8 pins) for RS485 interface connection
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8.1.2. Modular variant

Meter has up to four independent communication interfaces in modular meter variant:
1. optical communication interface

2. RS232/RS485 communication interface on the main meter board

3. exchangeable communication module with two-/three-communication interfaces

A single port can run on various physical interfaces using different protocols. Since different physical inter-
faces are also related to hardware configuration, an individual port can only support a limited amount of inter-
face variants.

Port Physical Protocol Meter type
. IEC 62056-46 (DLMS/HDLC)
PO Optical IEC 62056-21 Modular, Integrated
IEC 62056-46 (DLMS/HDLC)
P1 RS485 or RS232 IEC 62056-21 Modular, Integrated
IEC 62056-46 (DLMS/HDLC)
€S IEC 62056-21 Modular
IEC 62056-46 (DLMS/HDLC)
GSM/ GPRS/UMTS IEC 62056-21 Modular
IEC 62056-46 (DLMS/HDLC) via Consereth
p2 Ethernet IEC 62056-47 Modular
IEC 62056-21
Modbus/TCP
MODBUS Modbus/RTU Modular
VDE/FNN Lastenheft leitungsgebundene
LMN LMN-Protokolle Modular
IEC 62056-46 (DLMS/HDLC) .
P3 RS485 IEC 62056-21 Modular, Integrated (via RJ45)

Table 104: Communication interfaces and protocols

8.1.3. Variant configuration

The configuration of integrated/modular communication variant can be configured via the dedicated Commu-
nication variant configuration (0-0:128.21.1) object.

Parameter value | Description

0 Modular communication
1 Integrated communication

Table 105: Communication variant configuration enumeration

On the integrated meter version (parameter value 1), communication port 2 is unused and communication
port 3 is used for upper RS485 interface.
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8.2. Settings

Each communication port can be configured using IEC local port setup (0-b:20.0.0) and IEC HDLC setup
(0-b:22.0.0) objects, presented in Table 106. Value “b” presents dedicated channel (0, 1, 2, or 3).

Certain communication profiles rely on additional objects for full configuration setup. The configurations are
hardware and protocol specific and are presented in detail in subsequent chapters.

Port | Object

PO IEC local port setup — channel 0 (0-0:20.0.0)
IEC HDLC setup - channel 0 (0-0:22.0.0)

P1 IEC local port setup — channel 1 (0-1:20.0.0)
IEC HDLC setup - channel 1 (0-1:22.0.0)

P2 IEC local port setup — channel 2 (0-2:20.0.0)
IEC HDLC setup - channel 2 (0-2:22.0.0)

P3 IEC local port setup — channel 3 (0-3:20.0.0)
IEC HDLC setup - channel 3 (0-3:22.0.0)

Table 106: Communication ports and related COSEM objects

8.2.1. IEC local port setup object attributes

Communication mode defines the communication protocol used by the meter on a specific port:
e 0 - protocol according to IEC 62056-21 (1107, limited and manufacturer specific functionality),
e 1 —protocol according to IEC 62056-46 (DLMS UA).

Default baud rate is the baud rate used by the corresponding communication interface. The following baud
rates can be applied for IEC local port setup:

300 baud - (0) 9600 baud — (5)
600 baud — (1) 19200 baud — (6)
1200 baud - (2) 38400 baud - (7)
2400 baud - (3) 57600 baud — (8)
4800 baud — (4) 115200 baud — (9)

Due to port and interface related hardware limitations, a specific communication interface can only support a
limited set of baud rates:

e Optical interface enables maximum baud rate up to 57600 baud, in no power state up to 19200 baud,
e RS232 and RS485 on the meter maximum baud rate up to 38400 baud,
e CSinterface up to 19200 baud,

e RS485 interface on module and the 2G, 3G and Ethernet communication module enables baud rate
up to 115200 baud.

Propose baud rate defines the baud rate to be proposed by the meter. Default and proposed baud rates can
only differ when default mode O (protocol according to IEC 62056-21) is configured

Response time defines the minimum time between the reception of the request (end of the request telegram)
and the transmission of the response (beginning of the response telegram). The following options are available:

e (0-0-20ms,
e 1-0-200 ms.

Device address is intended to identify the meter in the group of meters using an eight-digit number.
The attribute is of no relevance when the communication interface is configured using protocol according to
IEC 62056-46 (DLMS UA).

Settings password is used only in conjunction with communication protocols according to 62056-21 during a
connection establishment process. If using protocol according to 62056-46, the attribute has no relevance.

Parameterisation password and W5 password are currently not in use.
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8.2.2. IEC HDLC setup object attributes

Communication speed attribute defines communication speed. Communication speed values are the same
as at the IEC local port setup object attribute Default baud rate. See chapter 8.2.1. IEC local port setup ob-
ject attributes.

The use of communication speed attribute is deprecated and has no impact on setting the port’s baud rate.

Windows size transmit attribute defines the maximum number of frames that a device or a system can trans-
mit before it needs to receive an acknowledgement from the corresponding station. Another value can be
negotiated during a connection establishment process.

Window size receive defines the maximum number of frames that a device or system can receive before it
needs to transmit an acknowledgement to the corresponding station. Another (lower) value can be negoti-
ated during a connection establishment process

Max info field length transmit attribute defines the maximum information field length of HDLC frames that a
device can transmit. Another (lower) value can be negotiated during a connection establishment process.

Max info field length receive attribute defines the maximum information field length that a device can receive.
Another (lower) value can be negotiated during a connection establishment process.

Inter octet time out defines the time (in milliseconds) during which the next octet of a frame must be received.
Whenever this time out occurs in the receiver, the end of the actually received frame is assumed.

Inactivity time out defines the time (in seconds) during which a frame/octet must be received in order to keep
connection alive. When inactivity timeout elapses, active HDLC connection is dropped.

Device address attribute contains the physical address (i.e. lower HDLC address) of the device.

MT880 meters support single byte HDLC addressing:

e 00 No Station Address,

e 01... OF Reserved for future use,
e 10... 7D Usable address space,
e 7E ‘Calling’ device address,
e 7F Broadcast address.

Factory-address settings:
e Optical port: communication protocol is set to IEC 62056-21 mode E, HDLC address = 17

e Other communication ports: communication protocol IEC 62056-46, HDLC address related to
the meter serial number, calculated according the algorithm.

HDLC address = Last two digits from meter serial number + 16

Example:

Meter serial number: 35623756
Last two digits: 56

HDLC meter address: 56 +16 =72

NOTE!
E@ The HDLC meter address must be unique. In a case, that two meters have the same one, ad-
dress on one meter must be changed.
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8.3. Optical interface

Optical interface enables a bi-directional local communication for data readout and parameterization.

Figure 81: Optical interface

Physical properties of the optical interface are implemented according to the IEC 62056-21 (1107) standard.
The local meter data exchange is performed by a hand-held unit (HHU) or a PC using an optical probe.

The interface implements a COSEM 3-layer, connection-oriented (CO), HDLC based communication profile.
The profile comprises of COSEM AL, HDLC based data link layer and of physical layer for CO connection
oriented data exchange.

Application layer | according to IEC 62056-53
Data link layer according to IEC 62056-46
Physical layer according to IEC 62056-42

Table 107: Three-layer communication profile

The optical interface can be configured using the following objects:
e |EC local port setup — channel 0 (0-0:20.0.0),
e |EC HDLC setup - channel 0 (0-0:22.0.0).

Maximum baud rate on optical interface is limited to 57600 bps.

8.4. RS232 or RS485 interface — accessible via additional terminals

The RS232/RS485 interface can be configured using the following objects:
e |EC local port setup - channel 1 (0-1:20.0.0),
e |EC HDLC setup - channel 1 (0-1:22.0.0).

Both communication interfaces have a baud rate limited to 38400 bps and implement a COSEM 3-layer, con-
nection oriented (CO), HDLC based communication profile.
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8.5. Exchangeable communication modules

Communication ports 2 and 3 are used for exchangeable communication.
Communication port 2 can be used as one of available type of communication interfaces:

e 2G/3G modem communication interface,
e Ethernet communication interface,

e LMN communication interface,

e Modbus communication interface,

e CS communication interface.

Communication port 3 is used for an RS485 communication interface.

The described communication interfaces implement a COSEM 3-layer, connection oriented (CO), HDLC
based communication profile.

Configuration of communication port 2 uses the following objects:

e |EC local port setup - channel 2 (0-2:20.0.0),
e |EC HDLC setup - channel 2 (0-2:22.0.0).

Similarly, communication port 3 can be configured using the objects:

e |EC local port setup - channel 3 (0-3:20.0.0),
e |EC HDLC setup - channel 3 (0-3:22.0.0).

Baud rate limitation [bps]
Module P2 P3
2G/3G/Ethernet/LMN MODEM + RS485 115200 115200
CS + RS485 19200 38400

Table 108: HW limitations of communication modules

If a module equipped with a 2G/3G modem is inserted in the meter, the communication port 2 is operating in
the following manner:

¢ internal baud rate is fixed to 115200 bps,
e consequently, setting baud rate attributes of IEC Local Port Setup — channel 2 object has no relevance,
¢ the meter’s firmware is executing modem specific protocol stack on the corresponding communication port.

8.5.1. Module detection

Meter provides the ability to use different communication modules, which could be exchanged during meter
operation. The meter can also operate without inserted module. To assure such functionality, the meter sup-
ports a special detection mechanism. The detection process constantly runs on the meter when connected to
main power.

Information about communication module inserted in the meter can be retrieved using the Communication
module info (0-0:128.21.0) object. The content of this object carries the following information:

e module status:
- 00 - not detected,
- 01 — detected but not recognized,
- 02 -recognized and running.

e module type:
- 01-2G + RS485 module,
- 02 - 3G +RS485 module,
- 03 -CS + RS485 module,
- 04 - MODBUS module,
- 05 - Ethernet module
- 06 — LMN module
- FF —integrated communication.

e module version, version numbering starts with 01.

Information about detected communication module can be presented on the display.
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8.5.2. GSM / GPRS communication module

A GSM/GPRS module supports communication over a cellular network using a modem, controlled by the meter.

8.5.2.1. Modem initialization

During a modem initialization phase a series of preset AT (attention) commands is sent to the modem to en-
sure proper modem configuration. An invalid response or no response to any of these commands can result in
a modem reset when a valid response to at least one initialization command is not received within a 60-second
limit. The commands are set with attributes using the Modem configuration (0-0:2.0.0) object.

Communication speed is the speed between the device and the modem (not necessarily the communication
speed of the WAN):

300 baud - (0) 9600 baud — (5)
600 baud — (1) 19200 baud — (6)
1200 baud - (2) 38400 baud - (7)
2400 baud — (3) 57600 baud — (8)
4800 baud — (4) 115200 baud — (9)

Initialization string contains all the necessary initialization commands to be sent to the modem in order to
configure it properly. If the array contains of more than one initialization string element, the requests are sent
in a sequence. The next request is sent after the expected response matching the previous request and wait-
ing a delay after response time (in ms), to allow the modem to execute the request.

Modem profile: the attribute is not used by the meter

8.5.2.2. GSM/GPRS network diagnostic

The modem initialization service is followed by the network diagnostic service. It produces a sequence of di-
agnostic commands, which are sent to the modem every 10 seconds.

One diagnostic sequence contains the following set of commands:

AT+CPIN? (request SIM status)

AT+CSQ (request signal quality)

AT+CREG?  (request GSM registration status)
AT+CGREG? (request GPRS registration status)
AT+COPS? (request network operator name)
AT+CGACT? (request PDP context activation status)

To provide information about modem operation and its registration to different networks several diagnostics
COSEM objects are implemented (Table 109).

Logical name |Object name Access mode
0-0:128.20.0 GSM signal quality Read and write
0-0:128.20.1 GSM Status Read and write
0-0:128.20.2 ID GSM ICCID Read only
0-0:128.20.3 GSM program version Read only
0-0:128.20.4 GSM IMEI Read only
0-0:128.20.5 GSM network name Read only
0-0:128.20.6 GSM WIPsoft program version Read only
0-0:128.20.7 Extended network diagnostic — Network list Read only
0-0:128.20.8 Extended network diagnostic — Cell environment |Read only
0-0:128.20.9 GSM BER (Bit Error Rate) Read only
0-0:128.20.11 |GSM signal strength indication limit 1 Read and write
0-0:128.20.12 |GSM signal strength indication limit 2 Read and write

Table 109: GSM/GPRS modem diagnostics objects
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GSM signal quality (0-0:128.20.0) object value presents network signal strength. The retrieved values
(as defined in 3GPP TS 27.007) have the following meaning, described in Table 110.

Sbsjlt\aﬂcfl\?al]ﬁLQUBHIY Signal strength [dBm]

0 -113 dBm or less

1 -111 dBm

2-30 -109 dBm...-53 dBm

31 -51 dBm or greater

99 not known, or not detectable

255 no valid response to the last AT+CSQ command was received
from the modem

Table 110: GSM signal strength

GSM status (0-0:128.20.1) object contains bit-organized information about modem operation. The detailed
bit description is presented in Figure 82.

Bit Bit description

0 Modem registered to GSM network (home or roaming)
1 Modem registered in the system (installation call done or not active)
2 Modem registered in GPRS network (home or roaming)
3 Modem has active PDP context

4-7 Reserved for future use

8 SIM card not detected or giving error response

9 SIM card requires PIN or PUK code

10 Modem reset pending

11 Installation call failed

12-15 Reserved for future use

Figure 82: GSM status object bit assignment

ID GSM ICCID (0-0:128.20.2) object contains SIM identification number which is a 20-digit long number used
for physical SIM card identification.

GSM program version (0-0:128.20.3) object contains a special string to identify firmware of the integrated
modem. Version should be 7.46 or above.

GSM IMEI (0-0:128.20.4) object contains the IMEI number of the integrated modem. IMEI is a unique identifi-
cation of every device that communicates in mobile networks.

GSM network name (0-0:128.20.5) object presents the hame (in alphanumeric format) of the currently regis-
tered mobile network. If modem is not yet registered to the mobile network, the object’s value field is empty.

GSM WIPsoft program version (0-0:128.20.6) object contains a special string to identify WIPsoft program
version of integrated modem. Version should be 5.42 or above.

GSM signal strength indication limit 1 (0-0:128.20.11) and GSM signal strength indication limit 2
(0-0:128.20.12) objects are used in conjunction with console’s triangular cursor segments. If any of the cur-
sors available is defined as a Signal Quality Indicator (SQ), the GSM signal strength indication limit 2 object
represents the threshold after which the network signal is considered sufficient (resulting in SQ cursor being
displayed). If the received network signal strength is below the value specified in GSM signal strength indica-
tion limit 1 object, SQ cursor is not displayed at all. Lastly, if the received network signal strength is between
the values specified by both objects, the SQ cursor blinks.

At start-up or after every modem reset the value attribute of ID GSM ICCID, GSM IMEI and GSM network name
diagnostic objects contains “Reading ...” if the specific information has not been yet retrieved from the modem.
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8.5.2.3. Extended network diagnostics

The meter provides support for efficient installation into 2G/3G mobile networks in order to successfully com-
municate with remote clients. This support functionality is called “Extended network diagnostics” and it con-
sists of two features:

e Providing information about available 2G/3G networks,
¢ Providing information about cells of selected 2G/3G network.

Because of relatively time-consuming operation, capturing of above described information does not run auto-
matically but only on request. User can initiate request for extended diagnostic execution via any of available
communication interfaces by specific script of the dedicated Extended network diagnostics script table
(0-0:10.5.101) object. Several scripts are available (see Table 111).

Script ID | Function

0 Capture available 2G/3G networks information and cell environment information of selected 2G/3G network.
1 Capture available 2G/3G networks information only.

2 Capture cell environment information of selected 2G/3G network.

Table 111: Supported scripts of extended network diagnostics script table object

Captured information is stored in two dedicated objects, formatted as visible strings:

o the Extended network diagnostic — Network list (0-0:128.20.7) object contains a list of available
2G/3G networks,

e the Extended network diagnostic — Cell environment (0-0:128.20.8) object contains cell environ-
ment information of selected 2G/3G network.

Network list status is formatted as number defining specific network status (see Table 112).

Status Meaning
0 unknown
1 available
2 current

3 forbidden

Table 112: Network list status field explanation

Long alphanumeric name is descriptive network name of up to 16 characters.
Numeric name is numeric name of the network.
Network type is formatted as a number defining 2G or 3G network type (see Table 113).

Type Meaning
0 GSM (2G)
2 UTRAN (3G)

Table 113: Network type field explanation

When meter is powered up or after modem is reset, both information objects present strings: "Unavailable".
When user executes specific extended network diagnostics script, the corresponding object(s) contents are
changed to "Reading ..." until capturing is successfully ended or modem is reset. If error is detected in the
process of information capturing, "Error!" string is returned in objects.

Capturing network list can take some time, even 30 seconds or more. Capture of cell environment information
easily takes more than 5 seconds as well.
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8.5.2.4. Modem reset

MT880 meters implement modem reset mechanism, which enables the automatic restart and re-initialization
of the 2G/3G communication module, thus restoring it back to the full operational mode.

Each time a modem reset is required, the meter attempts to perform a software reset (using corresponding
AT commands) first. If a software reset proves to be unsuccessful, a hardware reset is performed by trigger-
ing modem HW reset signal. The occurrence of modem reset events is recorded in the Communication event
log object under “Modem SW reset” (0x8156) or “Modem HW reset” (0x8157) events.

The following scenarios can cause the modem reset to occur:
e error in modem initialization,
e error in modem diagnostic,
e error during a CSD/GPRS connection,
e no-connection timeout has expired.

Each communication port has a separate timer, which records the time duration since the last successful
communication over that particular port. A common timer for recording the time duration since the last suc-
cessful communication over any of the available ports is also implemented. When the timer expires,

the ports affected are re-initialized. If the port to be re-initialized is used as a 2G/3G communication inter-
face, additionally a modem reset is performed prior to any port re-initialization.

The No connection timeout (0-0:128.20.30) object is used to configure timeout parameter for the timers
described above. The object is set to 30 hours by default. Setting the No connection timeout object param-
eter to 0 disables the described monitoring functionality, hence no resets due to lack of communication are
performed.

The actual value used by the meter to monitor communication inactivity is calculated from the No connection
timeout (NCT) parameter and is therefore different. The actual value used is random value between NCT
and NCT + NCT/3. This is to prevent an excessive number of simultaneous 2G/3G de-registrations per-
formed by different meters when common source of error occurs in the network.

Whenever a request to restart the modem is issued, the meter enters a special modem restart procedure.
The following actions are executed:

e IMSI detach is requested,

¢ multiplexing mode on modem is closed,

e modem software reset is requested,

e in case of unsuccessful SW reset, modem HW reset is requested,
e reset procedure finishes and reinitializes modem communication.

The entire modem reset procedure takes approximately 3 to 4 minutes to complete. Whether or not a modem
reset procedure is currently in progress can be observed using the GSM status object. If the 11% bit of the
object’s value attribute (Modem reset pending) is set to high, the modem reset procedure is being executed.

8.5.3. GSM / GPRS connection management

GSM/GPRS connection management functionality is achieved through the implementation of several CO-
SEM classes:

e GPRS modem setup,
o PPP Setup,

e IPv4 Setup,

e Auto Connect,

e Auto Answer.
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In order to be visible within a GPRS network, the meters must establish connection to GPRS network first.
Using special connection management functionality, meter can either be always connected to the GPRS net-
work or only on request. This functionality is described later.

When meter starts up, modem is not connect to GPRS network by default, but depends on mode of connec-
tion. The meter first requests the modem to attach to GPRS network. When attach is confirmed,

PDP context activation is requested by the meter using configured APN, username and password.
Dedicated object called GPRS modem setup (0-0:25.4.0) is used for configuration of APN.

GPRS modem setup object attributes are used in the following way:

¢ APN: defines the access point name of the network.
The size of the APN string is limited to maximum 40 characters.

¢ PIN code: 4-digit PIN code for unlocking the SIM card. The meter is able to unlock SIM access on
the inserted 2G/3G communication module if PIN code is configured. Meter implements only 4-digit
PIN codes.

¢ Quality of service: Not used by the meter.

CAUTION!

When modem requires PIN code and the PIN code parameter is valid as described above, the
meter will send the PIN code to the modem unconditionally. This means that if PIN code param-
eter is incorrect, the SIM card will eventually become locked for PUK code, which must be en-
tered outside of meter environment (e.g. in a separate modem or cell phone).

NOTE!
E[i] Although PIN code parameter is stored within GPRS modem setup object, it is also used when
meter is working in GSM only mode.

Username and password for GPRS PDP context activation must be configured in object PPP setup
(0-0:25.3.0).

PPP Setup object attributes are used in the following way:

o PHY reference: references another object by its logical_name. The object referenced contains infor-
mation about the specific physical layer interface, supporting the PPP layer.
GPRS modem setup object is referenced by default.

o LCP options: this attribute contains the parameters for the Link Control Protocol options.
From the whole set of available options, only Authentication protocol is used.
Authentication protocol option must be configured for PAP protocol.

e |PCP options: Not used by the meter!

e PPP authentication: contains the parameters required by the PPP authentication procedure used.
PPP authentication must be configured with appropriate PAP username and password, which will be
accepted by the network when PDP activation request is sent. The size of the username and pass-
word strings is limited to maximum 32 characters.

NOTE!
E]E GSM/GPRS communication module used on MT880 meter supports only PAP authentication for
PDP context activation.

When connection manager in the meter requests disconnection from GPRS network, meter sends
PDP deactivation request to the modem, followed by a detach request. After this, meter is completely discon-
nected from GPRS network (also not attached), being only registered to GSM network.

In the process of PDP context activation, modem connected to GPRS gets its IP address assigned by
the network. The assigned IP address can be seen in IPv4 Setup (0-0:25.1.0) object.
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IPv4 Setup object attributes are used in the following way:

DL reference: references a Data link layer (e.g. Ethernet or PPP) setup object by its logical name.
The referenced object contains information about the specific settings of the data link layer support-
ing the IP layer, PPP Setup object is referenced by default.

IP address: carries the value of the IP address (IPv4) of the meter when connected to
GPRS network. If no IP address is assigned, the value is 0.

Multicast IP address: not used by the meter!

Parameters to support the selected IP options: not used by the meter!
Subnet mask: not used by the meter!

Gateway IP address: not used by the meter!

Use DHCP flag: not used by the meter!

Primary DNS address: Not used by the meter!

Secondary DNS address: not used by the meter!

In a case of unsuccessful GPRS connection establishment, connection manager takes care of possible retries
if configured.

8.5.3.1. Auto connect

The meter implements Auto connect (0.0.2.1.0) object in order to be able to control the operation of auto
connect functionality.

The attributes of the Auto connect object are used in the following way:

Mode: controls the auto connect functionality in terms of the timing, the message type and
the infrastructure to be used.

(0...99) reserved.
101 always on; the device is permanently connected to the communication network.

102 always on within the time validity time of the calling window. The device is discon-
nected from the communication network outside the calling window.
No connection possible outside the calling window.

103 always on within the validity time of the calling window. The device is disconnected
from the communication network outside the calling window, but it connects to
the communication network as soon as the connect method is invoked.

104 wake up mode: the device is usually disconnected. It connects to the communication
network as soon as the connect method is invoked.

(105...199) reserved.
(200...255) manufacturer specific modes.

NOTE!
E@ Meter connects to GPRS network only if one of modes (101) to (104) is configured.

Repetitions: the maximum number of retrials in case of unsuccessful connection attempts.

Repetitions delay: the time delay, expressed in seconds until an unsuccessful connection attempt
can be repeated.
If value is O, repetitions delay is not specified.

Calling window: contains the time points when the window becomes active (start_time), and inactive
(end_time). The start_time implicitly defines the period.

Destination list: NOT used by the meter!
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When a connect method is invoked, the auto connect attempts to connect to the network if not already con-
nected. When successful, the meter remains connected to the network until a specific condition is met or net-
work error occurs. If a connection attempt is unsuccessful, the auto connect re-attempts to connect to the
network. The number of re-attempts is limited by the repetitions attribute. A connect method can only be in-
voked if the mode attribute is set to 103 (while outside of the defined calling window) or to 104.

lN

inetwork error; GPRS reg. failure modem HW/SW ,."r'épetitioﬁ's‘\YEs ino new attempts
i connection —(0x8153), PDP context— restart - limit —»1 until method
! attempt fails ! destroyed (0x8155) 0x5156 / 0x8157) ‘*~.~[eached?,.—" i invoked again
iconnectiont AN
i method :—VGSOM glasrl\gup
invoked | e )

PDP context | & oot
established | Ct(r)1e neectvsorko
(0x8154) :

Figure 83: Auto connect operation in modes 103 and 104 when a connection method is invoked

Changes in any of the above COSEM objects causes the Auto connect to re-initialize: the meter waits for
any active IP communication to finish and afterwards requests a disconnection from the IP network, which is
followed by Auto connect re-initialization. If necessary, a reconnection to the IP network is performed. Spe-
cial consideration applies to the Consereth timeout object and the Inactivity attribute of the TCP-UDP Setup
object: the Auto connect is re-initialized only when a change in either of the previously specified objects re-
sults in a new maximum value of both.

Additional explanation of Auto connect characteristics:

¢ With mode set to 103 and the calling window not defined, the wake-up request can nevertheless be
performed.

e When the mode is set to 103 and a connection to the IP network is established using a wake-up re-
guest and a transition from outside to inside of the calling window occurs, the meter remains con-
nected to the IP network until the validity time of the calling window.

e If the data exchange over the IP network is unexpectedly interrupted or no valid disconnect request
is received, two distinct outcomes are possible:

1. The data exchange is interrupted after a request was received by the meter but before
the corresponding response could be sent:

The meter attempts to send a response to the allegedly connected peer, however, the peer
is no longer accessible and therefore no acknowledgment can be received on the meter’s
side. After the round trip time has expired, the meter retransmits the response and again
waits for an acknowledgement. The round trip time is preset to 8 s and the number of re-
transmissions is limited to 12. If the number of retransmissions is reached, the timeout pe-
riod expires (after approximately 8 * 12 = 96 s) and the socket is closed. After that,

new data exchange using the same server socket is again possible.

2. The data exchange is interrupted after a proper response was sent and acknowledged but
before a new request could be sent by the client peer:

The meter is not aware that the peer socket has disconnected and therefore expects new
data to arrive. If no data is received within the inactivity timeout (Consereth timeout object or
TCP-UDP Setup object, depending on the active server socket), the socket is closed.

After that, new data exchange using the same server socket is again possible.

e When the meter is connected to the IP network using a wake-up request (applicable to modes
103 and 104) the following principles apply:

1. If the data exchange over the IP network does not occur within the valid timeout
(the maximum value of the inactivity timeout attribute (no. 6) of the TCP-UDP Setup object
and the Consereth timeout object), the meter automatically disconnects from the IP network.

2. If the data exchange over the IP network is successfully finished (disconnect requests are
properly acknowledged), the meter immediately disconnects from the IP network.
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3. If any of the previously stated Auto connect specific COSEM objects or respective attributes
is changed, the re-initialization of Auto connect is not followed by a reconnection to
the IP network.

8.5.3.2. Auto answer

The meter provides an Auto answer (0-0:2.2.0) object intended to manage the following functionality of the
exchangeable GSM/GPRS module:

answering to incoming calls,

handling GPRS wake-up requests.

The attributes of the Auto Answer object have the following meaning:

Mode: defines the working mode of the modem line when the meter is auto answering.

Parameter value is enumerated:
0 line dedicated to the device.

1 shared line management with a limited number of calls allowed.
Once the number of calls is reached, the window status becomes inactive until
the next start date, whatever the result of the call.

2 shared line management with a limited number of successful calls allowed.
Once the number of successful communications is reached, the window status
becomes inactive until the next start date.

3 currently no modem connected.

(200...255) manufacturer specific modes.

Listening window: defines the time points when the communication window(s) become active
(start_time) and inactive (end_time).

Status: here the status of the window is defined as:

- 0 -—Inactive: the device will manage no new incoming call. This status is automatically reset
to active when the next listening window starts.

- 1 - Active: the device can answer to the next incoming call.

- 2 - Locked: this value can be set automatically by the device, or by a specific client, when
this client has completed its reading session and wants to give the line back to the customer
before the end of the window duration. This status is automatically reset to active when the
next listening window starts.

Number of calls: this number is the reference used in modes 1 and 2. When set to 0, this means
there is no limit.

Number of rings: defines the number of rings before the meter connects the modem. Two cases are
distinguished:

- the number of rings within the window defined by the attribute “listening_window”,

- the number of rings outside the “listening_window”.

List of callers: contains an optional list of calling numbers, which further limits the connectivity of the
modem based on the calling number. It also controls the acceptance of wake-up requests from a
calling number. Each calling number in the list is associated with call type, defined as:

- (0 normal CSD call; the modem only connects if the calling number matches this entry
in the list. This is tested in addition to all other attributes, e.g. number of rings, listening win-
dows, etc.

- (D wake-up request; calls or messages from this calling number are handled as wake-
up requests. The wake-up request is processed immediately regardless of number of rings.
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Calling number (caller_id):

The caller_id identifies a calling number from which calls are accepted. The wild-card characters '?'
and ' are supported. With '?' any single character matches, with *' any character string matches.
“*’ can only be used at the beginning or at the end of a number, but neither in between nor alone.
Example 1: "+994193500" = only calls from "+994193500" are accepted.

Example 2: "+9941935??7?7?" = calls from all numbers in the range of "+99419350000" to
"+99419359999" are accepted.

Example 3: "7777*" = calls from all numbers starting with "7777" are accepted.
Example 4: "*9000" = calls from all numbers ending with "9000" are accepted.
Example 5: “?*” = calls from all numbers with at least one digit are accepted.

NOTE!
E@ If the same calling number is defined as a normal CSD call and as a wake-up request, the type of
action, which is defined first in the list, is allowed to execute.

8.5.3.3. Answering to incoming calls

The client system may initiate communication to the meter via circuit-switched-data (CSD) connection using
GSM network. In order to support this Auto Answer object in the meter, it must be configured appropriately.
Functionality of answering incoming calls is based on caller recognition, which is achieved by using GSM
network CLIP service.

In order to be able to accept incoming call, the meter must have Auto answer object configured in one of the
following way:

o List of allowed callers is empty so meter answers incoming calls regardless of calling number.

e Calling number reported with CLIP matches one of the calling numbers in list of allowed callers,
which is associated with caller type for normal CSD call.

In addition to calling number checking, meter also answers incoming calls according to other parameters (lis-
tening window, number of rings, etc.).

8.5.3.4. Managing wake-up requests via CSD

In addition to “Always ON” modes, where GPRS connection is permanently activated during defined time pe-
riod, the meter also supports GPRS connection establishment on request, so called wake-up. Wake-up is
based on receiving CSD call notification (RING, +CLIP). Upon receiving the wake-up call from the HES,

the meter verifies the calling number according to configuration of the Auto answer object. If the call type of
the calling number is set to (1) “wake-up request” in the List of callers the meter rejects incoming CSD call
and immediately triggers GPRS connection request to the modem. The GPRS connection request is only
triggered if appropriate mode (103 or 104) is configured in Auto Connect object. If mode 104 is configured in
Auto connect object, also Calling window is checked.

When Auto Answer Mode is set to 0, meter does not check any other parameters of Auto Answer object,
except List of callers when managing wake-up request. When Auto Answer Mode is setto 1 or 2, meter
also takes Listening window, and Number of calls into account when managing wake-up request.

8.5.4. CS/RS485 communication module

The module equipped with CS and RS485 communication interfaces communicates with the meter using
ports 2 and 3 respectively. Both communication interfaces operate according to protocol IEC62056-46 or
IEC 62056-21 (former 1107).

NOTE!
Unused RS485 meter interfaces have to be terminated with 120 Q resistors.
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8.5.5. Ethernet communication module

See technical description of the module.

8.5.6. LMN/Ethernet communication module

See technical description of the module.

8.6. Communication profiles

Several communications profiles are used in the meter:

¢ COSEM/DLMS over TCP/IP (using GPRS network)
e COSEM/DLMS over IEC 62056-46 (using local port, GSM CSD or CONSERETH over TCP/IP)
e |EC 62056-21 (using local port or CONSERETH over TCP/IP)

COSEM communication profiles

Three different communication profiles can be seen. Figure 84 presents COSEM communication profiles im-
plemented in the meter.

COSEM 3-layer, connection oriented, HDLC based communication profile runs on local communication inter-
faces (optical, RS485, RS232, CS) and on the GSM interface (see left side of Figure 84).

TCP/IP based COSEM communication profile is implemented for use in conjunction with a GPRS/UMTS
communication interface (see right side of Figure 84).

Consereth protocol, which is based on TCP/IP protocols and enables transparent sending of any sort of
messages from TCP/IP networks to serial interfaces and vice versa. The implemented Consereth protocol is
COSEM based and it is used to transfer HDLC packets (see the middle of Figure 84).

Capital letter C presents levels in communication profiles where cascading functionality can be implemented.
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Figure 84: COSEM communication profiles
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IEC 62056-21 (IEC 1107) communication profile

Also IEC 62056-21 (formerly known as IEC 1107) communication protocol is implemented in the meter.
Communication profile shown on the right side of Figure 85 is a TCP/IP based IEC1107 communication pro-
file using Consereth protocol. The implementation of Consereth protocol for IEC1107 communication profile
is completely the same as for COSEM profile, with only difference, that in case of IEC1107 profile Consereth
carries IEC1107 messages.

Capital letter C presents levels in communication profiles where cascading functionality can be implemented.

IEC1107 Application Layer
(IEC62056-21)

> Consereth
A
IEC1107 Layer

Consereth
port
(IEC62056-21)
TCP
Device i
Address

A

C

l

A A
Physical layer

Supporting layers
(Optical, RS485, (GPRS, Ethernet)
RS232,GSM)

Figure 85: IEC 62056-21 (IEC 1107) communication profiles

NOTE!
D:ﬂ When Consereth protocol is used for accessing meters over cascading channels, all con-
nected meters must be set to fixed baud rate.
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8.6.1. Communication servers

The meter is COSEM DLMS based. That server handles the needed services in order to provide access to
COSEM objects implemented as COSEM classes.
Meter equipped with four communication ports, where each of them is running its own server(s). In order to

access all running servers several communication profiles can be used. The use of specific server and com-
munication profile on certain communication port is limited by HW configuration and parameter settings.

In addition to the four server sets presented in Figure 86, there is also a separate COSEM server running in
the meter just for the purpose of COSEM Wrapper communication.

COSEM
OBJECTSTORE

Communication Port 3
[ | [ Cascading server
Communication Port 2
[ | [
Communication Port 1 &l
‘ | ‘ Primary Secondary
Communication Port 0 &l N
er ]
COSEM Server IEC1107 Server ]
[ ] Y
pn 5
=~
Q b K
pn AB
bn
COSEM IEC1107 |y
Communication Communication —
Profile Profile [
Physical Interface

Figure 86: Meter communication model
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8.6.2. COSEM wrapper

COSEM Wrapper protocol is a part of COSEM specification used for COSEM communication over IP networks.
The COSEM wrapper layer adds 8 bytes long header to the original COSEM message. The wrapper header
includes information about version, source wrapper port, destination wrapper port, and length. COSEM Wrap-
per header is followed by COSEM application data (APDU).

Wrapper control

information Data field
. A
4 Ve \
I ( |
I | |
Wrapper header DATA (APDU)
I | |

Version, 2 bytes =

Source wPort, 2 bytes

Destination wPort: 2 bytes

Length: 2 bytes

Figure 87: The COSEM wrapper protocol data unit (WPDU)

When receiving COSEM Wrapper messages, the meter checks version number and length fields of

the incoming TCP packet. If the version is not 1 (fixed value) or if the length of data APDU is not equal to
Length field, the packet is discarded and the active connection is closed. When the header is verified,
the data APDU with additional parameters is passed to the DLMS server.

When DLMS server in the meter responds to the request, the frame is passed through the COSEM Wrapper
layer, which adds the COSEM wrapper header and send the message active socket connection to the client.

When no data is exchanged for the time out period, configured in the dedicated object, the meter closes
the incoming connection. Meter still keeps listening for new connections on configured port.

8.6.3. Consereth

Consereth protocol runs over TCP/IP protocol and enables transparent sending of any sort of messages
through TCP/IP networks. In the meter, Consereth is used to transfer HDLC and IEC62056-21 packets. Con-
sereth message consists of 3-byte header and payload message.

l Head Payload
I Byte0 Byte1 Byte2
TYPE LENGTH LENGTH
(Message D) (Hi Byte) (Low Byte)

Figure 88: Consereth message structure
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The 15t byte of header contains TYPE (Message_ID) value, which is encoded as presented in Table 114.
The meter only supports “Data” type messages.

Message_ID | Message Type Description

1 Request Message is interpreted. Sender receives response (not implemented).

2 Respond Response to the request (not implemented).

Message is not interpreted — data is transferred to internal servers (RX) / transferred
to the socket (TX)

3 Data

Table 114: TYPE (Message_ID) options

The 2" byte of header carries High Byte of the length and together with the 3™ byte of header which carries
Low Byte determine the length of the payload message. Length of the payload message is limited to 200 bytes.

If the message to be transmitted is larger than 200 bytes, the message is fragmented to several Consereth
packets, each containing maximum 200 bytes of text message.

When receiving Consereth messages, meter checks header message type. Only Data message type is sup-
ported. Then Data length is parsed from the header. If data length is not larger than 200 bytes, data mes-
sage is passed to upper HDLC or IEC 62056-21 server.

When HDLC or IEC 62056-21 server responds to the request, the response frame is given to a Consereth
header, and sent through TCP/IP socket. Meter always cumulates data to be sent until the message is not
larger than 200 bytes or until 30 ms timeout elapses from last sending request. If more than 200 bytes need
to be sent within 30 ms timeout, message is divided to fragments of maximum size 200 bytes.

When no data is exchanged within the time out period configured in dedicated object, the meter closes the
active Consereth connection. Meter still keeps listening for new connections on configured port.

Two dedicated objects are used to configure Consereth communication parameters:
e Consereth port,
e Consereth timeout.

Consereth port (0-0:128.23.0) object contains the TCP port number on which the server listens for new
socket connections. When the Consereth port is set to 0, the Consereth Server is disabled. Valid values for
Consereth port for operational server are between 1 and 65535.

When the port number is changed, the meter waits the client to close the connection. After that, the meter
closes the listening socket on old port number, waits for 5 seconds, and opens the listening socket on the
new port number.

Consereth timeout (0-0:128.23.1) object is timeout expressed in seconds. This is the time, after which the
incoming connection will be closed if no activity (exchange of data) is present on the socket.

Valid values for the Consereth timeout are between 1 and 3600 s. When 0 s or values larger than 3600 s are
set, the Consereth Server operates with a 3600 s timeout.

Number of simultaneous Consereth connections is limited to 1, which means that only one Consereth client
can communicate with the meter at a time.
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8.6.4. Cascade

Cascading server is a functionality that gives the meter the possibility to act as a gateway to other meters.
Cascading server has its primary and secondary communication ports defined as parameters. The function
of cascading server is to transfer all protocol messages received on primary port to the secondary port and
vice versa. Which meter port is defined as primary and/or secondary ports is programmed in the meter.

To internal servers. To internal servers.

A

vy ’

To physical interface To physical interface
through supporting through supporting
layers. layers.
PRIMARY Cascade port SECONDARY Cascade port

Figure 89: A typical cascade implementation

All messages received on primary cascading port from remote clients are also transferred to internal servers
running on those ports. However, this is not the case for the secondary cascading port, where messages to
internal servers are never delivered. Only a primary cascading port is allowed to begin a message transfer
over a cascade.

The cascading server introduces two new COSEM objects:
e Primary cascading port (0-0:128.22.0),
e Secondary cascading port (0-0:128.22.1).

In order for the cascade to operate, both cascading port COSEM objects must be properly configured. Con-
figuring invalid values into described cascading port objects is rejected by the meter. The following port limi-
tations apply when configuring the value attributes of cascading port objects. See Table 115.

Primary cascading port Secondary cascading port

0-1:20.0.0*255 (IEC local port setup — channel 1) | 0-1:20.0.0*255 (IEC local port setup — channel 1)
0-2:20.0.0*255 (IEC local port setup — channel 2) | 0-2:20.0.0*255 (IEC local port setup — channel 2)*
0-3:20.0.0*255 (IEC local port setup — channel 3) | 0-3:20.0.0*255 (IEC local port setup — channel 3)
0-0:128.23.0*255 (Consereth port)

* Setting the IEC local port setup — channel 2 object as a secondary cascading port is only valid when communication port 2
is not used as GSM/GPRS communication interface.

Table 115: Limitations of cascade configuration

The changes to cascading parameters are applied instantly if no active cascade transfer is currently in pro-
gress or only after the message transfer over a cascade server ends (i.e. cascade server connection is not
active for a period of 10 seconds or more).
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An active cascade transfer can be observed in the corresponding port’s ID serial process status channel
(0-b:96.10.128) object, where “b” can be of values 0, 1, 2, or 3. Whenever a bit 17 is set, an active message
transfer over the cascade is in progress.

Bit index Description

BO Phy IEC local port PKT

Bl Phy IEC local port HDLC mode
B2, B3 Unused

B4...B7 Reserved

B8 Appl! IEC 1107 connected
B9...B11 Unused

B12 Appl COSEM connected

B13 Appl COSEM associated
B14...B15 Unused

B16 Cascade activity on secondary port
B17 Cascade activity

B18 — B31 Unused

Table 116: Serial process status bit explanation

The message transfer over a cascade can only be successful if the protocol used by the client is the same
as the one used by the meter to which the messages are intended to be sent. Both communication protocols
are supported: DLMS/COSEM and IEC 62056-21.

8.7.

Push

8.7.1. General

Push functionality is implemented to provide a way of autonomous sending of data from the meter to
the HES, following some predefined triggers.

Push method activates push process leading to the elaboration and the sending configured push data. Fol-
lowing push objects are implemented:

Push setup - On connectivity (0-0:25.9.0),

Push setup - Interval 1 (0-1:25.9.0),
Push setup - Interval 2 (0-2:25.9.0),
Push setup - Interval 3 (0-3:25.9.0),
Push setup - On alarm (0-4:25.9.0),

Push setup - On installation (0-7:25.9.0).

Push setup supports:

Object list:

- All COSEM obijects in meter with the read access.

Service type:

- 0-TCP/IP,
- 4-SMS.
Destination:

- IP address including the port number (ex: 10.253.49.30:10000) for service type TCP/IP,
- Phone number (ex: 0038641123456, +38641123456, 041123456) for service type SMS.

Message type:
-  0-COSEM APDU.
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Push can be triggered:
e Internally:
- from the Push script table (0-0:10.0.108):
if a monitor threshold is exceeded (alarm);
on time base with schedulers:

« Push action scheduler — Interval 1 (0-1:15.0.4),
< Push action scheduler — Interval 2 (0-2:15.0.4),
% Push action scheduler — Interval 3 (0-3:15.0.4).

- by an event (installation, established PDP context).
e From client (HES):
- wake-up call (established PDP context),
- executing the method Push (0),
- executing the script from the Push script table (0-0:10.0.108),
- executing the meter registration procedure.

*

In a case of missing data, a null-data-element needs to be sent instead of the actual attribute value.

Push process takes place in a pre-established association context. Since there is only one logical device
the meter’'s system title is always the same for all associations. Only one-way communication link is estab-
lished between the meter and the HES with push data-notification services.

A variety of use cases provide using of data_notification service:
e Meter Reading on Demand (missing data from the last reading periods),
Meter Reading for Billing (total registers, rated registers, profiles and event logs),
Quality of Supply Reporting,
Meter Supervision (Alarms, Events, etc.),

Push setup object overview:
Push object list: defines a list of attributes to be pushed.

Send destination and method: contains destination address (e.g. phone number, IP address) where the data
specified by the push_object_list has to be sent, as well as the sending method.

Communication window: defines time points for active (start_time) and inactive (end_time) communica-
tion window.

Randomization start interval:  push operation is not started immediately after the invocation of the push
method but randomly delayed (in seconds) to avoid data traffic peak.

Number of retries: defines maximum number of retries in case of unsuccessful or skipped push
attempts.
Repetition delay: time delay (in seconds) until the next push attempt is started after an unsuc-

cessful push.

8.7.1.1. Push setup

Push setup

Push setup — On connectivity: when there is PDP context established, meter sends its IP address and sys-
tem title using data_notification service to the HES.

Push setup — Interval 1, 2, 3 can be used for various periodical data reporting (profiles, billing, etc.).
Push setup — On alarm is called from alarm monitor objects to report alarm registers.

Push setup — On installation is used to inform HES that meter is installed to the system (e.g. meter sends
its IP address and its system title to the HES).

Push action scheduler
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Push action scheduler — Interval (0:i-15.0.4), where “i” represents interval 1, 2 or 3, is used to periodically
invoke the Push script table (0-0:10.0.108) with a predefined selector to trigger push method on dedicated
Push setup object.

Push script table

Push script table (0-0:10.0.108) object contain scripts, which are used to trigger push method on configured
Push setup objects.

8.7.1.2. Push process

Push process is implemented through the data_notification process, which takes care of processing re-
guested push objects, checking for successful communication, and preparing data to build proper CO-
SEM_APDU message.

Only one Push setup object is processed at once. Multiple Push requests are resolved through executing
one by one according to the COSEM logical name until at least one object is active.

In a case of a delay (randomisation_start_interval, repetition_delay) another Push object is treated, if it is
triggered. If triggered Push object has no delay at first attempt or the delay expires and communication win-
dow is active, then Push process continues to establish connection. If communication window is not active
then first attempt is started in next active Window element and another Push object is treated if it is triggered.
If communication window reaches end, Push process is finished. If there is no destination set, then Push
process is finished as well.

When using TCP/IP as service type, registration in GPRS network must be established in maximum delay of
330 seconds. If error occurs, or delay expires, new push attempt is started. When registration in GPRS net-
work is established, then connection to the destination is started. If error occurred or connection is not estab-
lished in 60 seconds, new push attempt is started. If Push object list is empty, then process is finished. At the
end of sending Data_notification waiting for server to close socket is made. If server does not close socket in
60 seconds and connection to the same destination is no more active, push is treated as failed and new
push attempt is started. If power down occurred at the end of sending data_notification, waiting for the server
to close socket is not made and push is always treated as successful.

When using SMS as service type, the check if previous SMS was sent is made. If error occurred or previous
SMS was not sent in 50 seconds, new push attempt is started, otherwise the phone number is checked if it is
in proper format. If object list is empty then Push process is finished at this point. After last block is prepared,
wait and check if it was sent is made. If SMS is not sent in 50 seconds, new push attempt is started, other-
wise push is finished successfully. If power down occurred, check if SMS was sent is not made.

For information about using RS-485 as service type, refer to chapter 8.7.3. Push over RS-485.

8.7.1.3. Push related functionality

Security Setup

Object Security setup (0-0:43.0.0) is used to secure data_notification when pushing data using
pre-established association. The “Management Client association” and the “Pre-established Client associa-
tion” share the same security context. Therefore, there is only one security setup object through which this
security context is configured.

Alarms
Alarm monitor 1 (0-0:16.1.0) and Alarm monitor 2 (0-0:16.1.1) objects are used to monitor predefined
monitored value and execute action on predefined script.

Alarm descriptor 1 (0-0:97.98.20) and Alarm descriptor 2 (0-0:97.98.21) objects are used for monitored
value in the objects Alarm monitor 1, or Alarm monitor 2.
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NOTE!

Wildcards are allowed in date and in time up to a hundredths of seconds. This is a deviation from
the current standard (COSEM Blue Book 10th Edition) where wildcards in time are not allowed.

NOTE!

Execution time is customized up to a millisecond. This is a deviation from the current standard
(COSEM Blue Book 10t Edition) where seconds and hundredths of seconds must be zero.

NOTE!

Push script table contains more scripts that the number of push setup objects. This is because
not all push objects are implemented in the MT880 meter.

NOTE!
Push uses Pre-established association.

NOTE!

Push process on a specific push setup object is stopped if no destination is defined, if push re-
tries exceeded maximum number or if end of a communication window is reached.

NOTE!

If error occurred during internal reading of an object that needs to be pushed, then missing val-
ues are filled with zeroes. Other errors during push process are handled with push retries.

NOTE!

If end_time of communication window element is smaller than start_time, this window element
parameter is stored in the meter but ignored during execution of push process.

NOTE!

Objects that have special access rights could not be sent with push process and therefore miss-
ing values are filled with zeroes

NOTE!

When TCP service type is used for push, the meter keeps TCP session open after pushing
the data. This allows, the HES to close the session and in this way confirm the reception of
the push data. However, if HES does not request closing in 60 s, the meter closes

the TCP session and considers push operation as failed.

NOTE!

When GPRS is used (TCP as service type), the maximum length of sending data should not ex-
ceeded 5 kB due to limitation of GSM/GPRS modem.

NOTE!

When master reset is performed, push setup objects, push script table and push schedulers at-
tributes are erased.

NOTE!

If GPRS communication (PDP context) needs to be established for execution of push operation,
then Push Setup — On connectivity is executed before any other Push Setup object that is trig-
gered.
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8.7.2. Push over Ethernet

When trigger for specific push-setup object appears inside the meter, the push action is executed. This
means that proper data-notification message is prepared and sent to a destination defined in the correspond-
ing push-setup object. When defining push over Ethernet, the destination attribute in the specific push-setup
object (e.g. Push setup — On alarm) must be set to the following values:

e Service_type: (5) - HDLC
e Destination: 0-2:22.0.0.255
e Message Type: (0) - COSEM APDU

With such parameterisation, the hosting meter sends HDLC Ul frame containing data-notification COSEM
APDU on UART interface toward Ethernet communication module when push is triggered. Such push HDLC-
message carries the following HDLC addresses:

e Client SAP: 102 (Client HDLC address)
e Server SAP: 1 (Server upper HDLC address)
e Server physical address: 17 (Server lower HDLC address)

The HDLC destination defined in the push setup object is only part of destination specification. In order to be
able to send the push message out of the meter via Ethernet, the Ethernet communication module needs
definition of destination IP, port and protocol type. These parameters are defined as COSEM objects in the
meter:

e Ethernet push destination IP address (0-0:128.24.0*255) — push destination IPv4 address

e Ethernet push destination IP port (0-0:128.24.1*255) — defines the port (TCP/UDP) — in addition to
IP address — where remote peer is listening for push messages coming from the meters.

e Ethernet push protocol type (0-0:128.24.2*255) — specifies, which transport protocol is used for
sending the push message towards the listening server

Ethernet communication module must read these parameters from the hosting meter by using well known
HDLC services already used for reading other parameters of communication module.

When Ethernet communication module receives the push message from the hosting meter, the module adds
Consereth header in front of the received HDLC frame and sends it over Ethernet/IP network to a specified
port using defined TCP/UDP protocol.

In a case, when the push is triggered just in time, when the module is communicating with the meter (regu-
larly, module communicates with meter every ten seconds), the push message will not be transferred. In or-
der to avoid such a case, in the push parameters, set the attribute "Number of retries" to 1, and "Repetition
delay" to 5 seconds.

In a case, when the push is triggered at a moment, when HES reads the meter via Ethernet, and it takes
more than 5 seconds from triggering the push, the push message will not be transferred. In this case, HES
can read the status of "triggers" for push (alarms ...), which needs to be add to HES reading list.

NOTE!
E]E If object Ethernet push destination IP address (0-0:128.24.0*255) is not available, then push
over Ethernet is disabled.
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8.7.3. Push over RS-485

Push over RS-485 functionality enables transferring push messages from meters towards HES via RS-485
and WAN communication. Figure 90 presents a flow concept of the push over RS-485.

Meter 1

Slave device

Meter 2

Slave device

RS-485 WAN H E S

Master device

Meter X

Slave device

Figure 90: Flow direction of push messages over RS-485

The functionality is based on DLMS specification, which defines unbalanced connection-mode datalink oper-
ation. By definition, an unbalanced data link involves one primary station and one or more secondary sta-
tion(s). This means when meters are connected to the same RS-485 bus, only one meter can act as a pri-
mary station (master) and all other must act as secondary stations (slaves). In such a configuration, slave
meters are only allowed to transmit on the RS-485 bus if they are addressed by the master meter. The mas-
ter meter in such a configuration also provides WAN connectivity.

When push message is triggered by a slave meter, it is sent to the master meter.

After master meter receives complete push message from sub-meter, it triggers push method of “sub-meter
push setup” object. Push process then proceeds in normal way as implemented for other push setup objects
in master meter. Master meter executes WAN communication retries according to parameters in sub-meter

push setup and other related objects.

The whole functionality around push in a system of meters connected via a RS-485 bus is divided in the
functionality of slave meters and the functionality of master meters. Therefore, the master meter and all its
slave meters must be properly configured.

In the master meter Sub-meter address list (0-0:128.22.2*255) must be fulfilled with HDLC addresses of all
slave meters (maximum 30 slave meters), which are physically connected to the master meter via RS-485
bus. In all slave meters HDLC address must be defined (IEC HDLC setup channel x (0-x:22.0.0*255),
where x is 0, 1, 2 or 3).

For configuring objects related to push messages process, refer to the chapter 8.7.1. General.

NOTE
[:]E If some of slave meters is not presented in defined RS-485 network, the master meter triggers
a push and an empty message is sent to the HES.
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8.8. No power reading

No power reading functionality is used to access the meter data through active optical probe even when me-
ter has no other power supply connected. Active optical probe is powered by a computer USB port. Because
active optical probe is able to supply only a limited amount of power, meter operates in a special low power
mode, also blocking all eventual changes of meter parameters. When meter runs in No power reading mode,
the following applies:

e Optical interface is the only active communication port.

¢ The maximum baud rate of optical interface is 19200 bps. In this case, only reading (COSEM-GET)
actions are allowed (no SET and ACTION).

e Sequence of displayed data is the same as in normal mode.

e The meter runs in read-only mode. All events occurred in that time will be recorded when main sup-
ply is reconnected.

e The RTC could be lost, the meter will not show invalid clock error or alarm until main power is ap-
plied, though the date time value might be incorrect.

R
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Figure 91: No power reading with SEP2 MeterView — meter supplied by laptop via optical probe
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Figure 92: No power reading — meter supplied by power bank via optical probe

NOTE!

D:i] Different power supply capabilities of computer's USB ports may cause unsuccessful No power
reading. If such error occurs, remove communication module from the meter.
For communication module removing procedure, see the Installation and maintenance manual,
chapter 3.1.5. Communication module inserting/removing.

NOTE!
D:i] For no power reading, only an active optical probe SONDA 6 can be used.
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9. IDENTIFICATION

In order to identify each meter, its functionalities, and capabilities, several identification objects are imple-
mented. While some of them are fixed by the meter, some can also be defined by the user.

To access the meter via DLMS/COSEM protocol, the usage of device address is mandatory. Device address
is structured in the following way:

Client Address Server Address
Client Logical Client Physical Server Logical Server Physical
Address Address Address Address

Figure 93: DLMS/COSEM addressing

Where:
e Logical addresses are dedicated specifically to COSEM/DLMS protocol
e Client logical address is the logical address of the client accessing the meter
e Server logical address is the address of the specific logical device inside physical device — meter

e Pair of logical addresses determines association establishment between the server and the client.
Different access rights may be granted by the server. Which assignments are available can be read
in SAP assignment object

e Physical addresses depend on communication interface used for accessing the meter
(HDLC addresses, phone numbers, IP addresses, TCP ports, etc.). In some cases,
specific physical address can also be omitted (e.g. Client physical address in HDLC protocol).

Based on pairs of logical addresses, the meter supports COSEM Application Associations according to
Table 117. Only one logical device is identified with server logical address 1 is implemented in the meter.

COSEM Application Associations Client SAP Server SAP
Public Association 16 1
Management Association 1 1
Management Association 2 2 1
Preestablished Association 102 1

Table 117: COSEM Application Associations

Management Association (2) is to be used for management of the device, retrieving the data from the device
and authorizing actions in the meter. The Management association is available on remote communication
e.g. GPRS as well as on local interface i.e. optical port.

9.1. SAP assignment

SAP assignment list in SAP assignment (0-0:41.0.0) object contains the list of all logical devices and their
SAP addresses within the physical device — meter.

The interface class “SAP assignment list” contains the information on the assignment of the logical devices
in the physical device. Information is presented as pairs of logical device address associated with a COSEM
logical device name. Only one logical device is implemented in the meter.
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9.2. Current association

The Current association (0-0:40.0.0) object is a list of associated objects in the meter and some additional
information.

Obiject list contains the list of visible COSEM objects with their class id, class name, version, logical name
and the access rights to their attributes and methods within the given application association.

Associated Partners ID contains the identifiers of the COSEM client and server (logical device) application pro-
cesses within the physical devices hosting these processes, which belong to the Application Association (AA)
modelled by the Association LN object.

e Client SAP (1),
e Server SAP (1).

Application context name: in the COSEM environment, it is intended that an application context pre-exists
and it is referenced by its name during the establishment of an AA. This attribute contains the name of the
application context for that association. It includes these elements:

e joint-iso-ctt (2),
e country (16),
e country-name (756),
¢ identified-organization (5),
e DLMS-UA (8),
e application-context (1),
e context-id (X).
Context-id (x) can be (where x stands for O to 3):
e 0- Logical Name Referencing No Ciphering,
e 1 - Short Name Referencing No Ciphering,
e 2 —Logical Name Referencing With Ciphering,
e 3 —Short Name Referencing With Ciphering.

XDLMS context info contains all the necessary information on the XDLMS context for the given association, where:
e the conformance element contains the XDLMS conformance block supported by the server;

e the max-receive-pdu-size element contains the max. length for an xDLMS APDU, expressed in bytes
that the client may send. This is the same as the server max receive pdu size parameter of
the DLMSiInitiate. response pdu (see Green Book Clause 9.4.4.);

¢ the max-send-pdu-size, in an active association contains the max. length for an xXDLMS APDU, ex-
pressed in bytes that the server may send. This is the same as the client max receive pdu size pa-
rameter of the DLMS User Association, COSEM lIdentification System and Interface Classes, Ed. 9
draft 0.5 DLMS User Association V0.5 2008-12-01 DLMS UA 1000-1 ed. 9.0 54/255 © Copyright
1997-2008 DLMS User Association DLMS-Initiate.request pdu (see Green Book Clause 9.4.4);

¢ the dims-version-number element contains the DLMS version number supported by the server;
e the quality-of-service element is not used;

e the cyphering-info, in an active association, contains the dedicated key parameter of
the DLMS-Initiate request pdu (See Green Book Clause 9.4.4).

Authentication mechanism name contains the name of the authentication mechanism for the association. It
includes these elements:

e joint-iso-ctt (2),

e country (16),

e country-name (756),

e identified-organization (5),

e DLMS-UA (8),

e authentication-mechanism-name (2),
e mechanism-id (x).
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Mechanism-id can be (where x stands for 0 to 5):
e COSEM lowest level security mechanism name — (0),
e COSEM low level security mechanism name — (1),
e COSEM high level security mechanism name — (2),
e COSEM high level security mechanism name using MD5 — (3),
e COSEM high level security mechanism name using SHA-1 — (4),
e COSEM high level security mechanism name using GMAC — (5).

LLS Secret contains the authentication value for the LLS authentication process.

Association status indicates the current status of the association, which is modelled by the object. These can be:
e non-associated — (0),
e association-pending — (1),
e associated — (2).

Security setup reference references the Security setup (0-0:43.0.0) object by its logical name. The refer-
enced object manages security for a given Current association object instance.

Method Description

This method is accessible with right mouse click on the Current association object: Execute method -
Change HLS secret. This method changes HLS secret, where master key needs also to be known.

9.3. COSEM logical device name

The COSEM logical device can be identified by its unique COSEM logical device name. This hame can be
retrieved from an instance of IC “SAP assignment”, or of a COSEM logical device name (0-0:42.0.0) CO-
SEM object. This name is defined as an octet-string of up to 16 octets. The first three octets uniquely identify
the manufacturer of the device 2. The manufacturer is responsible for guaranteeing the uniqueness of the
octets that follow (up to 13 octets).

COSEM device logical name consists of the following information and it is represented in ASCII format, e.g.
ISKT880M00000001:
e Manufacturer code

MC (3 bytes): ISK
Meter type

MT (4 bytes): T880 - three phase, type 880
Meter server restriction/access

R (1 byte): M — management, P — public, E — Pre-establishment
¢ Manufacturer specific serial number ASCII encoded (SN)

SN (8 bytes): Serial Number Device ID 1, manufacturing number (0-0:96.1.0)

Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte | Byte
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16

MC MT R SN

Figure 94: COSEM logical device name structure
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9.4. Electricity ID 1

Electricity ID 1 is unique meter number in certain group of meters. The number is written and read in alpha-
numeric format (in the Electricity ID 1 (1-0:0.0.0) object). The length of the ID must be 8 characters.

The number is copied into the IEC local port setup channel 0 (0-0:20.0.0) object and is used when access-
ing the meter through IEC 62056-21 (former 1107) protocol (through the optical interface).

9.5. Device ID

Meter provides 9 different device identification strings, set in the Device ID (0-0:96.1.e*) objects (Table 118).

Device ID description value e*

Device ID 1 manufacturing number | O
Device ID 2 meter equipment ID 1
Device ID 3 function location 2
Device ID 4 location information 3
Device ID 5 general purpose 4
Device ID 6 5
Device ID 7 6
Device ID 8 7

8

Device ID 9 meter ID
Table 118: Device IDs

Device ID 1

Device ID1 is meters manufacturing serial number (also reflected in a COSEM logical device name).
The number is written and read in alphanumeric format. The length of the ID must be 8 characters.

Device ID 2

Device ID2 is customer ID. The number is written and read in alphanumeric format.
The length of the ID is limited to maximum 48 characters.

Device ID 3 ... Device ID 9

Device ID’s have no special meaning forced by the meter. They are general purpose IDs for any identifica-
tion purposes. The numbers are written and read in alphanumeric format. The length of the ID’s is limited to
maximum 48 characters.

9.6. Meter firmware identification

Identification of the firmware running in the meter is available via dedicated COSEM objects.

9.6.1. Firmware architecture

Whole meter application is divided in two parts: core and module. Each part includes specific firmware com-
ponents. Both parts of firmware (core and module), use the same structure of identification. Identification is
16 characters long.

Firmware Identification Structure
Core and module identifications are separated in different objects; however, they both follow the same structure.
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Firmware identification (e.g. ISKACMT880100500) consists of the following fields (see Figure 95):

J Manufacturer tag (3 characters) ISK stands for Iskraemeco,

. FW tag (2 characters) AC — application core, AM — application module,

. Device type (5 characters) Type of meter i.e. MT880,

. Revision (6 characters) Revision of application core or application module.

Revisions number (RRRRRR) is structured as presented in Figure 96.

MMM FF DDDDD RRRRRR
) 4 v ) 4 ) 4
Manufacturer Tag FW Tag Device Type Revision

Figure 95: Firmware Identification Structure

Firmware Revision Number Structure

The firmware revision number (e.g. ISKACMT880100500, the last 6 characters) is structured in three levels:
e Major revision number (M),
e  Minor revision number (mmm),
e Build number (bb).

M mmm bb
A\ 4 A\ 4 \4
Major revision # | Minor revision # Build #

Figure 96: Revision Number Structure

9.6.2. Active FW core version

Active firmware version (1-0:0.2.0) object identifies application core of the metering firmware.
The data is stored as 16-character ASCII value. See Figure 95.

9.6.3. Active FW module version

Active firmware version 1 (1-1:0.2.0) object identifies application module of the metering firmware.
The data is stored as 16-character ASCII value. See Figure 95.

9.6.4. Active FW core signature

Signature in the Active firmware core signature (1-0:0.2.8) object is used to check integrity of core firm-
ware. It is calculated using MD5 algorithm.
(Message-Digest algorithm 5) and its length is 16 characters.

9.6.5. Active FW module signature

Signature in the Active firmware module signature (1-1:0.2.8) object is used to check integrity of module
firmware. It is calculated using MD5 algorithm.

(Message-Digest algorithm 5) and its length is 16 characters.

V4.20 — English 177/181 9. IDENTIFICATION



'\5

iIskraemeco

BY ELSEWEDY ELECTRIC

MT880

User manual

10. TECHNI

CAL CHARACTERISTICS

Reference voltage

Indirect connection
(HW version up to
3x240/415 V)

3x57.7/100 V ... 3x240/415 V
3x100 V ... 3x230 V (3P3W connection)

0.8-1.15Un

List of reference voltages:

3x63.5/110 V, 3x69/120 V, 3x115/200 V, 3x120/208 V, 3x127/220 V, 3x220/380 V, 3x230/400 V,
3x240/415 V, 3x57.7/100 V...3x230/400 V, 3x57.7/100 V...3x240/415 V, 3x63.5/110
V...3x230/400 V, 3x63.5/110 V...3x240/415 V, 3x100 V, 3x110 V, 3x120 V, 3x200 V, 3x230 V

Indirect connection
(HW version up to
3x290/500 V)

3x57.7/100 V ... 3x290/500 V
3x100 V ... 3x290 V (3P3W connection)

0.8-1.15Un

List of reference voltages:

3x63.5/110 V, 3x69/120 V, 3x115/200 V, 3x120/208 V, 3x127/220 V, 3x220/380 V, 3x230/400 V,
3x240/415 V, 3x277/480V, 3x290/500V, 3x57.7/100 V...3x290/500 V, 3x63.5/110 V...3x277/480
V, 3x63.5/110 V...3x290/500 V, 3x100 V, 3x110 V, 3x120 V, 3x200 V, 3x230 V, 3x290V

Direct connection

3x120/208 V ... 3x240/415 V
0.8-1.15Un

List of reference voltages:
3x120/208 V, 3x127/220 V, 3x220/380 V, 3x230/400 V, 3x240/415 V

Reference frequency

50 Hz +2% or 60Hz 2%

Currents (A)

Indirect connection

Rated current (HW
version up to
3x240/415 V)

1A/ 15A 2A,5A5/11A

version up to
3x290/500 V)

Maximal current (HW |6 A, 10 A
version up to

3x240/415 V)

Rated current (HW 25A,5A,10A

Maximal current (HW
version up to
3x290/500 V)

10A,15A,20A

Thermal current

120% Imax

Short circuit current

0,5 sec 20 X Imax

Start-up current

0.1% of rated current (1 A) for class C (0,5S)

Direct connection

Basic current 5A,10A
Maximal current 60 A, 80 A, 100 A, 120 A
Thermal current 120% Imax

Short circuit current

half cycle at rated frequency, 30 X Imax

Utilization category

UC1 (60 A), UC2 (80 A), UC2 (100 A), UC3 (120 A)

Start-up current

0.4% of basic current for class 0,5S

Accuracy class

Indirect connection

Active energy

B or C (EN 50470-3)
Class 1 (IEC 62053-21)
Class 0.5S (IEC 62053-22)

Reactive energy

Class 1 (IEC 62053-24)
Class 2 (IEC 62053-23)

Apparent energy

Calibrated up to 1%

Direct connection

Active energy

B or C (EN 50470-3)
Class 1 (IEC 62053-21)
Class 0.5S (IEC 62053-22)
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Reactive energy Class 1 (IEC 62053-24)
Class 2 (IEC 62053-23)
Apparent energy Calibrated up to 1%

Outputs

Type - OPTO-MOS

relay

Contact Make or break contact
Permitted load 100 mA

Voltage 12-275V

Pulse length From 20 ms to 2400 ms (adjustable in steps by 20 ms)
Transmission dis- Upto 1 km

tance

Inputs

Voltage level (HW 100-240 V AC/DC
version up to ON: u>80V
3x240/415 V) OFF: U<20V
Voltage level (HW 100-290 V AC/DC
version up to ON: u>8ovVv

Current consumption |[<2 mA @ 50 V
<10mA @ 240V
<12mA @ 290 V

Self-consumption
Self-consumption | 0.01 VA by nominal current 1 A
of current circuit
per phase
Self-consumption
of voltage circuits
Nominal voltage 0.6 W/ 1.1 VA (self consumption of voltage circuits, when meter is supplied from the measuring
57.7V voltages) - per phase

0.4 W /0.1 VA (self consumption of voltage circuits, when meter is supplied from the external
voltage) - per phase

2.1 W/ 3.2 VA (self consumption of the external power supply, when meter is supplied from the
external voltage)

0.9W /1.4 VA (GSM module)

Nominal voltage 1 W /2.1 VA (self consumption of voltage circuits, when meter is supplied from the measuring
240V voltages) - per phase

0.4 W /0.6 VA (self consumption of voltage circuits, when meter is supplied from the external
voltage) - per phase

2.1 W /3.2 VA (self consumption of the external power supply, when meter is supplied from the
external voltage)

1.1W /2.3 VA (GSM module)

Nominal voltage 1.1 W/ 2.1 VA (self consumption of voltage circuits, when meter is supplied from the measuring
290V voltages) - per phase

0.5 W /0.6 VA (self consumption of voltage circuits, when meter is supplied from the external
voltage) - per phase

2.5 W /3.7 VA (self consumption of the external power supply, when meter is supplied from the
external voltage)

1.4W /2.4 VA (GSM module)

Communication

Port 0 — Optical in- Max. 57600 Baud (IEC62056-21 mode E and/or DLMS)
terface Max. 38400 Baud (IEC62056-21 mode E and/or DLMS)
Port 1 — RS232 or

RS485 (on the meter

board)
Port 2 — Communi- | CS interface: max. 9600 Baud (IEC62056-21 mode E and/or DLMS)
cation port in the 2.5G/3G modem: max. 115200 Baud (IEC62056-21 mode E and/or DLMS)
module Ethernet: 10/100 Mbit/s
LMN: 921600 Baud
Port 3 - Communica- | RS485: max. 115200 Baud (IEC62056-21 mode E and/or DLMS)
tion port in the mod-
ule
LED output
Type LED —red
Number 2, function kWh/kvarh, kWh/kVA — programmable
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Impulse frequency < 2.5 kHz

Impulse length 8 ms

Constant Programmable
Real time clock
Accuracy Crystal: <5 ppm = < +3 min./year (at Top = +25 °C)

Back-up power sup-
ply

SuperCap: > 7 days, charging time 24 hours at nominal voltage
Lithium battery: 10 years; battery type: ER14250

External power

supply

Value — meter HW 50-240 V AC/DC
up to 3x240/415 V

Value — 290/500 V 50- 290 V AC/DC
Tolerance 0.8-1.15 Un
Frequency (only for |50 Hz or 60 Hz
AC)

Load control 5 A bistable relay
switches

Switching voltage 250 V AC
Maximum switching |8 A

current

Switching power 2000 VA

Auxiliary control
switches

OptoMOS relay output

EMC

Electrostatic dis-
charge

Contact 8 kV, air 15 kV

(IEC 61000-4-2)

VF magnetic field
(80 MHz — 2 GH2)

20 V/m active and 30 V/m passive

(IEC 61000-4-3)

Transient test

- Current and volt- |5 kV (IEC 61000-4-4)
age circuit not un-
der load

- Auxiliary circuits > |2 kV
40V

Overvoltage cate- ovcC (IEC 60664-1:2007)

gory

Surge test

- Current and volt- |4 kV (IEC 61000-4-5)
age circuits

- Auxiliary circuits > |1 kV

40V

Insulation strength

4 kVims, 50 Hz, 1 min

Impulse voltage

- Current and volt-

12 kV voltage circuit,10 kV current circuit, 6 kV other

age circuits 1.2/50 ps (IEC 62052-11)
- Auxiliary circuits 6 kv, 1.2/50 us
Radio interference Class B (EN 50022)
suppression
Immunity to con- 20V (EN 61000-4-6)

ducted disturbances

Immunity to damped
oscillatory waves (In-
direct connection)

2.5 kV (common mode)
1 kV (differential mode)

(EN 61000-4-18 slow damped)

Glow wire test

IEC 695-2-1

Spring hammer test

IEC 60068-2-75

Temperature

ranges

(IEC 62052-11)

Operation -40 °C ... +70 °C
LCD operation -25°C ... +70 °C
Storing -40 °C ... +85 °C

Temperature coeffi-
cient
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(IEC 62052-11)

Range -40 °C ... +70 °C less than £0.015% / K
Ingress protection |IP 54
(IEC 60529)

Protection class
(IEC 62052-11)

O

Liquid Crystal Dis-
play

*
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Number of digits for index: 8
Index digit size: 3 x6 mm

Number of digits for index: 8
Index digit size: 4 x8 mm
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\/

Climatic conditions

Type of meter

Indoor meter

Humidity

max. 95%

Altitude

max. 2000 m

Mechanical condi-
tions

Meter passed all mechanical tests like shock and vibration tests.

Terminals (diame-
ter)

Indirect connected
meter

Screw type Combi Pozidrive

Diameter 5mm

Material Brass or Nickel plated brass
Tightening torque 15-1.7Nm

Direct connected
meter

Screw type Combi Pozidrive
Diameter 9.5 mm

Material Nickel plated steel
Tightening torque 2.6-3.0Nm
Mechanical envi- M1

ronment

Electromagnetic E2

environment

Climatic class 3K7

Dimensions 311 x 177 x 91 mm (standard terminal cover)
255 x 177 x 91 mm (short terminal cover)

Mass

Transformer oper- Approx. 1.68 kg

ated meter,

modular version

Direct operated me-
ter,
modular version

Approx. 2,05 kg
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Owing to periodic improvements of our products, the supplied products can differ in some details from data stated in this manual.

Iskraemeco d.d., Merjenje in upravljanje energije

4000 Kranj, Savska loka 4, Slovenia

Telephone (+386 4) 206 40 00, Fax: (+386 4) 206 43 76
http://www.iskraemeco.com, E-mail: info@iskraemeco.com

Published: Iskraemeco, Information subjected to alteration without notice.
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