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Documentation of the system development phase



DESCRIPTION AND OBJECTIVES OF THE ASTEA FOR MINING:

• Organization of internal accounting of electricity consumption by workshops to calculate and 

control the specific rate for each of unit of production and providing of rational electricity 

consumption;

• Increase the completeness, accuracy of information about energy consumption;

• Increase the speed of information processing;

• Providing information for management and Mining technical specialists about energy 

consumption by structural subdivisions of the enterprise;

• Providing conditions for optimization of electricity consumption on enterprise;

• Automating the processing of operations reports, analysis and reporting documents for the 

Mining authority ;

• Automating the processing of accounting documents;

• Replacement of old equipment to modern hardware and software with high reliability, long life, 

providing the minimum payback period and protection of investments;

• Decrease the workload for staff due to transfer  part of staff functions to ASTEA (automatic 

data collection, transmission and processing of information).



PURPOSES of ASTEA creation:

Mining ASTEA provides:

• automatic data collection, storage and processing of information from electricity

meters;

• obtain reliable information about the energy consumption from certain kinds of

process equipment, process equipment groups, process facilities, shops and plant in

whole;

• provide information to visualize on workstations displays for all users about the

consumption of electricity for separate workshops in the whole plant;

• automation of the balance of electricity;

• provide information on each user workstation;

Classification of operations to be performed by the system:

All operations performed ASTEA can be classified by applications – as main and as

service, and following the automation degree - the automatic, automated and non

automated.

Key operations provide electricity metering functions, service – setting up,

configuration and support system in the operation mode.

“Automatic” term means operation performed without operator intervention.

“Automated” term means operation performed with the operator participation.



Оперативно - технологическое управление Управление потреблением

Сбор, первичная обработка, ретрансляция, достоверизация оперативной информации

Системы телемеханики
Обмен со смежными 

системами
Ручной ввод

База 

данных ОИК

- ведение СНР;

- сигнализация;

- контроль мощности;

- контроль изменения частоты в течение суток;

- контроль перетоков в опасных сечениях;

- контроль уровней напряжений;

- контроль выхода параметров за пределы;

- контроль работы противоаварийной автоматики;

- контроль ТИ по результатам расчета оценки 

состояния;

- моделирование переключений;

- расчет надежности текущего режима;

- советчик диспетчера;

- оперативные заявки;

- учет работы бригад;

- учет установки заземлений;

- паспорта оборудования;

- бланки переключений;

- Диспетчерский график;

- контроль выполнения диспетчерского 

графика;

- анализ отклонения фактических нагрузок;

- расчет балансов мощности энергосистемы;

- расчет объемов ГАО, СГАО;

- краткосрочный прогноз энергопотребления;

- достоверизация ТИ по данным АСКУЭ;

- внутрисуточный расчет и оптимизация 

электрических режимов по критерию минимума 

потерь и соблюдения заданных ограничений;

- оперативный расчет технических потерь;

- расчет интегрального энергопотребления;

Подсистема расчета режимов в реальном времени
- анализ топологии электрической сети по дпнным ТС;

- Расчет ТУР, утяжеление режима;

- Оценка состояния сети, коррекция оцененных нагрузок;

- Оптимизация электрического режима;

- универсальный дорасчет параметров;

Информационное обеспечение

- Представление информации;

- Формирование диспетчерской ведомости 

и сводки;

- ведение архивов плановых и фактических 

параметров;

- межуровневый обмен данными;

- формирование отчетных документов;

САПР ОИК
- конфигуратор системы;

- графический редактор;

- редактор базы данных;

- конфигуратор подсистемы сбора/ретрансляции 

параметров;

- библиотеки элементов;

- другие инструменты;

Мониторинг и администрирование ОИК
- управление доступом к информации;

- установка клиентских мест;

- диагностика и управление системой;

Functional Structure of Operational-Information Complex and 

Automated dispatch control system



Function chart of Automated System of Technical Electricity Account of Poltava ore-

dressing and processing enterprise



Main Source of the saving rate receiving

from the ACS implementation

1. AMR allows the company to purchase electricity based on tariff of wholesale

electricity market.

2. AMR is a tool for effective resolution of commercial disputes, litigation, etc. with

related organizations, excludes cases of overstatement, understatement, or improper

separation of tariff hours in the favor of subcontractor.

3. Through the installation of smart meters and increasing the accuracy of the account -

the possible exception of underreporting of energy at low loads and increase revenues

for the supply of electricity.

4. Due to the enterprises perimeter meters and meters for major energy facilities within

the company and the simultaneous rapid collection of information from all accounting

points - definition of losses and leakages places, as well as locations of possible theft

of electricity.

5. Due to obtaining of full and accurate information - the complete limits control of

electricity consumption and avoidance of penalties for exceeding limits.

6. Due to obtaining of full and accurate information for the current period, as well as by

analyzing historical data for previous periods - optimization of networks modes, and

reducing energy losses, increase of the life cycle for a equipment and reduce the

number of accidents.



7. Due to by the hour recording and analysis of structured data archive the supply

planning of electricity consumption by the day zones and after it selection the most

rational variants of the plants operation.

8. Due to the installation of smart meters - the planning of activities to eliminate the

impact of reactive component in the electricity network.

9. Due to the implementation of smart metering systems - quality control of produced,

transmitted and consumed power energy.

10.Due to automating the production process - reducing the number of crawlers and

staff of the enterprise.

11.Obtaining accurate and timely information - the possibility of operational financial

planning for the purchase, manufacture or sale of electricity, thereby optimizing cash

flows of the company.

12.Due to the implementation of modern software and hardware means it becomes

possible to provide connections with other automated systems in the enterprise and

related organizations to operational reporting, automatic exchange of information

with other systems and of single information center to make the right decisions.

Modern ACS determines the further development of enterprises in information

technology and increases the company's investment attractiveness.



Structure Scheme of the Automated System of Dispatch Control of 

Poltava ore-dressing and processing enterprise



Automated System of Dispatch Control (ASDC):

1. Due to accurate and reliable information from the sensors – it’s possible to male right decision by

the operational manager, thereby avoiding crises and emergencies, and safe the equipment

operation in good working condition.

2. Due to the implementation of the modern mathematical program-block “the calculation networks

modes" - to optimize operating networks modes and thereby dramatically reduce the loss of

electricity, prolong the life lines and substations.

3. Due to the increasing of monitored parameters number for technical equipment condition, effective

scheduling of repairs to increase the life cycle of equipment.

4. Due to the rapid fixation and request planning for the trip to the maintenance and repair work - to

minimize errors, to spend working time of the staff rationally.

5. Due to substations telememechanic - possibility of units remote control to increase efficiency of

business activities, the exclusion of errors based on "human factor", reducing the number of

accidents at work.

6. Due to obtaining the full and accurate information - the complete limits control of electricity

consumption and avoidance of penalties for exceeding limits.

7. Due to of operational logs and structural features to structure archival information – analyze of the 

managers actions, prevention of errors.

8. Due to the implementation of modern software and hardware means it becomes possible to provide 

connections with other automated systems in the enterprise and related organizations to operational 

reporting, automatic exchange of information with other systems and of single information center 

to make the right decisions. Modern ACS determines the further development of enterprises in 

information technology and increases the company's investment attractiveness.



Depending on the value of produced (input) electric power and mode of operation of

the enterprise only direct economic effect from the Automated System of Technical

Electricity Account (ASTEA) and Automated System of Dispatch Control (ASDC)

implementation amount from 10 to 20% of electric power general cost and at the

separate enterprises of energy and power-intensive industries can reach to 18 000

000 kW/h in a year.

PAYBACK PERIOD OF THE SYTEM IS FROM 3 TO 9 MONTHS!



Partners of Khartep Ltd.



Bundled Software of Operational-Information Complex and 

Automated Dispatch Control System “Khartep 2011”



















Universal Controlled Item (UCI)
«Corundum-М»

Universal Controlled Item «Corundum-М»

is a software controlled device of telemechanics and is

intended for application at Control and Managing Systems

of territorially-distributive technological processes.

UCI «Corundum-М» accomplish importation of data

of the control objects state, process dimension,

processing and storing of received information,

actuator control and collected in formation transfer through

the communicational channel to the higher level of Control and

Managing Systems in automatic mode.

UCI «Corundum-М» is intended for the installation at industrial enterprises of

production, transmission and distribution of electrical energy (and other types of

products as water, gas, oil etc).



Communication Module «CМ-64» is a device of 

information collection and transfer (Data Gathering and 

Transmission Station) and is intended for the application 

in Automated Systems of commercial and engineering 

account of electric energy.

Communication Module «CМ-64» accomplish  

reception, processing and storing of the information 

received from the meter and ensure data transfer (to the 

different communication channels) to the higher levels 

of information collection and processing.

Communication Module is intended for the installation 

of commercial and engineering electric energy account 

at the site:

• enterprises – power consumer;

• electric power supply enterprises;

• energy transfer enterprises;

• power generating enterprises.

Communication Module «CМ-64» 



Universal access point UTD-1

Functional capabilities:

− requests accepting from VU through the Tone Frequency (TF) channels or GSM and its 

transfer to the intelligent accounting devices and to the digital measuring transducer;

− transmission to the VU of collected and current information from the intelligent devices 

through communication channels;

− automatic selection of the communication channel with VU;

− work by switched channels TF and 2-wired of physical line with standard reports from 

V22 to V32bis;

− work by GSM/GPRS channel;

− accessibility to intelligent device by portable computer using extra input;

− galvanic separation between communication channels and intelligent device;

− light indication of data receiving and transmission when exchange.



1. information interchange between low and top system level by GSM/GPRS channel;

2. information interchange between low and top system level by redundant channel (ТЧ - modem);

3. in-built overvoltage protection of input lines of external interfaces RS-232 and ИРПС;

4. simultaneous operation with different interfaces (RS-485, ИРПС);

5.state of discreet signals (remote signalization);

6.«record» of «dry» contacts chain (remote signalization);

7. scheduled switching by UART port (RS-232);

8. LED indication of data exchange;

9. LED indication of power supply malfunction;

10. LED indication of GSM.

Multyfunctional terminal

«МТ-1»



Telemechanics hardware

Digital measuring converter  of 

network parameters 

«IPS-1»

• Phase current and voltage measurement, active, 
reactive, total power of three-phase system, system 
frequency, cos(φ);

• Accuracy rating 0.5;

• System time, time synchronization from СОЕВ;

• Binding of measurements to time marker;

• Straight and transformer connection;

• External feeding, possibility of redundant feeding;

• Interface - RS485, 

• Work protocol - Modbus



Telemechanics hardware

Remote signals sensor «BTS-1-16»

• The possibility of 16 discreet remote signals receipt (dry 

contact type);

• System time, time synchronization from СОЕВ;

• Binding of TC changes events to time marker;

• TC changes record rate up to 50 Hz;

• TC changes events buffer;

• Interface RS485;

• Work protocol - Modbus;



Telemechanics hardware

Distance control block

«BTU-1-16»

• 16 commands of remote control

• Interface RS485;

• Work protokol - Modbus



Telemechanics hardware

Control system controller of dispatch 

cubicle «Logo-X1-08»

• LED indicators control;

• The possibility to acknowledge events of signal changes 

from the cubicle or by the communication interface 

command;

• Interface RS485;

• Work protocol - Modbus;



Telemechanics hardware

Multipurpose interface converter

«UMI-3»

• convert interface RS 232 to RS 422/485/232opto/IRPS;

• in-built optical isolation;

• in-built double-stage overvoltage protection;

• the possibility to combine at one bus devices with 

different physical interfaces;

• LED indication of work status;

• installation to DIN - rail;



Telemechanics hardware

Modem «АТ-144»

• common set of AT-commands support

• dial-up and dedicated line communication;

• 2-wire or 4-wire communication line

• in-buit double-stage overvoltage protection

• LED indication of work status

• speed up to14400 baud

• installation to DIN - rail



Thank you for your attention!

Do you have any questions?

Contacts:
Yury Yephimov–Marketing Director

E-mail: yephimov@khartep.com.ua

Phones: (050) 303 38 27, (057) 717 66 88, (057) 717 66 99

Aleksandr Tahteev – chief project engineer

E-mail: tahteev@khartep.com.ua

Phones: (050) 402 17 92, (057) 717 66 88, (057) 717 66 99
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