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EXCELLENCE IN METERING ))




o AUTOMATIC METER READING (AMR) s

AMR (Automatic Meter Reading) is a technology gives utilities the ability to obtain meter-reading values
remotely without having to physically visit and manually read the customer's electric meter. AMR allows
us to collect an actual meter reading without entering your property to read your meter. The reading on
your meter is transmitted through various transmission formats and protocols like GPRS, RF, RS 485,
PLC (Power Line Carrier).

In AMR System:
- Staff do not need to leave the office to read meters.
- The meters’ data is automatically gathered by the computer system.
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The Benefits and Techniques of Remote Meter Reading

Low Operational Cost:

* Meter reading and billing is carried out automatically

* The time period between reading and billing is decreased
* The option of bill payment over the internet is provided

* Saving of labour costs

Detection and reduction of losses / theft prevention:

* Detection of unauthorised tampering

* Sudden consumption loss (if the meter is by-passed)

* Point/line control eases the location of power losses

* With old methods, suspicions are raised after two or three successive unpaid bills

Load control/planning

* Real time consumption/demand information is available

* The effect of other parameters can be followed (TV rating, weather forecast)
* Investigation of network power losses
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Decentralisation
e Other manufacturers' meters can be read
* Increasing competition in the public service sector

............. Advqntqges of wireless AMR Sysfem ..................................................................................................................................

* Subscribers do not need to go to a loading station. They can buy credit in Internet media every time.
* Bought creditis loaded to the meter rapidly.

* Loaded credit can be monitored on screen.

* Administration has all advantages of the pre-paid system.

* No problem in payment matter between subscribers and administration.

* Consumption reports can be prepared by using database informations

* Reports can be prepared based on each subscriber

* Subscribers have fixed price quarantee

* No bill payment and bill following are needed by authority.

* On-line system operation control is provided.

* System operation is controlled by data collecting from meters, when consumption reporting is
needed.

Matters concerned to setup AMR System structure

* Land geographical structure

* Structure of electricity line

* Coverage Area and Location Density of current GSM base stations
* Height and location of current buildings

* Number of subscriber

* Subcribers' location and density in the area
* Electricity, water and gas subscriber number
* Current Power

* Installation Project

* Usage Conditions

* Related Standarts and Laws

* Required basic properties of meters

RF in Metering

Radio Metering is a facility to allow data collection from remote sites. The technology is particularly
suited to Automatic Meter Reading for electricity, water and gas utilities, but is equally suited to a wide
range of remote monitoring and telemetry applications.

The system is based on low-power radio and is fully automatic. The periodicity of tfransmissions from
the remote unit is programmable and can be set to occur from several times per hour to daily or even
weekly according to the application. The data is available online available on-line thereby cutting
meter reading costs dramatically.

A low cost radio transmitter is fitted to or integrated with existing or monitoring equipment and an

interface to that equipment allows local data storage. The data is then transmitted to a central
Operations Center for processing.
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The radio network has a cellular architecture using a distributed base-station network coupled to a
central server. The back-haul network from base station to central server is typically also wireless, but
other communication technologies such as PSTN, Power Line Communications; PLC and IP network
can be utilized on local conditions.

An enhanced version of the system provides two-way radio communication for signaling and control

__________________ applications: a prime example being utility load control.

The system architecture and radio interface technology are suitable to minimize the cost, complexity
and power consumption of the remote unit, whilst also enhancing the communication range of radio
link infrastructure deployments costs.

RF technology is most common transmission format of AMR.

RADIO FREQUENCY
84%

POWER LINE CARRIER

0
?.5% TELEPHONE
6.7%
Elektromed RF System Parameters:
*Modulation : FSK (Frequency Shift Keying)
*Frequency Carrier : 868 Mhz

_— GPRS (General Packet Radio Service) s

GPRS is a means by which data can be packetised and transmitted across the GSM network in much
the same way as data is transmitted across the Internet. The packets of data are tagged so that they can
travel to their destination by any available route, depending on the availability of bandwidth, to be re-
assembled upon arrival for presentation to the intended user. In essence, every device will be ‘online'
and will be able to send/receive data at any time, in the same way as a server connected to the Internet.
Main advantages of GPRS system are the cost structure and the speed of transmission.

Consider the typical remote reading of an electricity meter. Although the meter may be gathering data
every 30 minutes, itis usually read every 24 hours, as it is currently too expensive to read the data more
than once a day. The data is processed for billing purposes and may also be sent to other parts of the
utility's organisation as historical data for use by network planners, operations or energy training staff.
Although the data is available, the cost of gathering it limits its usefulness.

With data gathered via GPRS costing one or two cents per kilobyte — less if you can get a good deal with

your Elektromed GPRS module — it matters little whether the data is read once per day or one hundred
times per day.
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With the exception of whatever protocol ‘overhead' might be involved in the data communication, the
amount of meter data will be the same. This affords the possibility of using the publicly available GPRS
network to collect the data in almost real time. Not as fast as a high speed radio or fibre-optic network,
perhaps, but still fast enough to be able to provide useful dynamic information to areas within the utility
to enable operational and energy trading decisions to be taken proactively.
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consists of;

* Electricity, water and/or gas meters
* GSM Base Stations

* POS (Server PC and/or Client)

* Credit Loading System

Elef:trlcliy, water orgas meier.s: GPRS module GPRS module
equipped and convenientto pre-paid credit system

GSM base stations: Current base stations of GSM operations, property with hiring price or usage
fee Payment for AMR operation

POS: GPRS modem equipped PC and software for operations of credit loading and control of data
flow to central database

Credit Loading System: Web side and software for internet interactive operations of subscriber
such as checking their meter status and buying credit
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o Data Collector GPRS Communicator (AGQCOT) sttt

AGCO1 has been designed by Elektromed to fulfill the operations of remote reading of meters and
sending data to the meter. Bi-directional communication is possible in the system, data from the meter
to the center server and vice versa. Communicator is compatible with all multifunction electronic
meters (electric, water and gas meters), which have an communication port. AGCO1 has RS232,
RS485 and IEC1107 communication interfaces. Only one interface can be active in the meter. Two
isolated impulse inputs are available. Impulses from the meters, which have not communication unit,
are keptin memory and so index data can be transferred to the center server. There is a GPRS unitin the
communicator.

AGCO1 sends the data delivered from meter via micro controller, using current GSM network, data is
coded before sending. Center server of authority sends request of parameter change allowed by meter.
The requests (tariff change, demand resetting, adjustment of real time clock etc) are sent to meter. Bi-
directional communication realizes in encrypted mode.

The communicator has security sensors in it.
Any infervention attempt to the meter box is
directly recorded to memory by micro
controller and authority is informed at the
sametime.

Communication Intarfaces

IEC62056-21 Optic Port

Rj45 type socket located in the bottom side of
the meter, connected to output of meter by
optic probe. Data are read and saved in the memory of center server for intervals determined by meter
program or center software. Data are fransferred to center server via current GPRS network. Last five
months reading data are kept in the memory of communicator.

AMR GPRS Communicator (AGC 01)

Automatic Meter Reading, or more general - Demand Side Management - needs universal definitions,
needs communication standards. DLMS/COSEM is the common language so that the partners can
understand each other.

DLMS:
“Device Language Message Specification” a generalised m
conceptfor abstract modelling of communication entities

device ™
COSEM: language
“Companion Specification for Energy Metering” sets the

message

rules, based on existing standards, for data exchange with

specification
energy meters

New meter parameters can be loaded to the meter with using optic port.

If RS232 and RS485 are not available in the meter, communication is provided by optical probe
connected to optic output of the meter.
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In that case, data can be collected with a Hand Held Unit (HHU) connected to IIR output of the
AGCO1. So data can be transferred to HHU without request of the AGC operation. In the application,
AGSO01 is like only a connection point.

Communicator system Water Meters
ty
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Mam Server (Max 32 Meters)

RS232 Serial Communication Interface

RS232 output of the meter is connected to serial port of AGCOT1 with using RJ45 sock. Communication
is built according to protocol of the meter and data transfer can be realized on GPRS.  With using
optoisolators in the input of RS232, whole isolation is provided. In RS232 application, length of the
cable shall be maximum 10 meters.

RS485 Communication Interface

To communicate with more than one meter, RS485 module can be used. Maximum 32 meters can be
connected to device though RS485 output, with their same A and B points. Meters can be interrogated
with intervals determined by authority and data are transferred to central server with using current GPRS
network. Communication protocols of the meters should be standard. Address information of the
meters on the line are saved in device memory via optic port and data interrogation of the meters will be
realizes according to these address. Length of the line should not exceed 1000 meters.

GPRS Modem

To communicate with central server system, TELIT GM862 GPRS modem is available in the system. It
supports 900MHz and 1800MHz bands. Real IP address is assigned to main server of the center and
AGSO01 is informed about that IP address. Also pin and puk numbers of the sim card are loaded via
optic probe. When the device will be powered, device gets GPRS connection with setting its AT
commands. Signal level of the location can be followed by LEDs of device front side.

Ifthe signal level is below 2, antenna of the device should be moved another place.
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Technical Data:

Operating Voltage: 85-265 Vac
Back-up Battery: 3.6V 1/2AA size lithium
Real Time Clock: 32KHz. +5ppm.
Memory Unit: 128kB EEprom
Communication Unit:
IEC1107 Mode A,B,C,D 300-9600Bps
RS 232 300-19200Bps
RS 485 300-19200Bps
Operating Temperature Range  -20°C +55°C
Relative Humidity %85
Protection Class IP51
2 %3 < a
Optical Communication % :”){ RS485
IEC1107 (RJ45) RS232 (RJ45)
Y Y
y
v y
> GPRS
. MODULE -~
Security » MICROCONTROLLER |« > -
Sensor GSM 900/1800] 2
=
> ] | < >
W Y- I Y g
EEPROM i
SIM CARD 12
RTC t <
REAL TIME :
CLOCK POWER SUPPLY
e A ~
- 4 Backup l l -
: 2){ ™ o Battery ~
2 PULSE INPUTS (RJ45) 85-265Vac
-3 ¥ . S

Up to 32 meters can be connected to one communication backbone using the RS-485 option board. It
provides a multiple meter connection to a communication node via an RS-485 network and RS-
485/RS-232 converter-controller. Additional meters can be added if an RS-485 repeater or another
RS-485 converter-controller is added to the circuit. The RS-485 Option Board cable exits the meter
through an opening at the meter base and terminates at an RJ-11 jack.

Exclusive use on time-of-use (TOU) meters: The RS-485 Option Board is designed solely for use on

time-of-use meters.
ELEKTROMED u



Real time monitoring of the serial data output of IEC 62052-11 compatible meters (e.g. the
Elektromed Meters) can be provided using a rack mounted PC running Windows XP. The Volts,
Amps, Active Power, Reactive Power, Apparent Power and Power Factor from up to 32 separate
meters connected to server can be read (RS-232 or RS-485). The data can then be transmitted via
a CAT 6 cable link to another PC running the same software as a back-up unit. Elektromed'’s
solutions are compatible with all commercial billing softwares.

— PLC (Power Line Carrier) Solution ...................................................................................................................................

Elektromed delivers an innovative Power Line Carrier (PLC) solution for electric, water and gas meters.
Using the utility’s existing power line infrastructure, transmitter, provides daily usage, water leak
detection, and tamper detection notification without requiring the utility to send a radio receiver
equipped van, build radio towers or incur additional infrastructure expense.

Key Features:

‘Improved cash flow and more billing options with daily meter readings for electric, water, and gas.
‘Theft and tamper detection,

‘Water leak detection

‘Remote programming of endpoints from utility office.

‘Wireless radio link to water meters means no external interfaces, cables, antennas, or sensors.

-Shared infrastructure means faster return on investment for AMR.

‘Electric utilities can offer meter reading services to water and gas service providers.

‘PLC communication path is as reliable as the power network.

How Does PLC Technology Work?

Elektromed installed communications technology that allows data to be shipped back and forth
between the meter and the company. Meter data travels to a substation on existing electrical
distribution lines. At the substation the data then travels to the corporate data center via
communication lines, where the meter data is then integrated with Elektromed's customer information
and billing systems and other applications.

PLC system
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