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Khartep Ltd.
Automated System of Technlcal

Electricity Accounting and
Automated System of Dispatch
Control of energy-requiring large-
scale
enterprises
(by example of Poltava ore-dressing
and processing enterprise)
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Khartep L.

Conformance certificate UKRSEPRO for data gathering and
transmission station «KM» UA1.093.107775-03

Certificate of accreditation of uncommercial undertaking
“ATC” (Russia)

Conformance certificate ENSERTICO for data gathering and

transmission station “KM” f
No. 000105

Copyright certificates
No 600, 601, 602



Khartep Ltd.

Licensee of State Committee of building and architecture in Ukraine AA
Ne744347 for design, erecting and commissioning works;

= §Certificate of UKRSEPRO for the correspondence of quality control
Sl S\/Stem to requirements of DSTY I1SO 9001-2001 NeUA2.003.575;
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Registration certificate of expert under National Commission of
Electroenergetics Regulation of Ukraine in direction of technical
appraisal No 26 from 2003/03/20;

BVQI certificate for the compliance of Quality Control System to
requirements of 1SO 9001-2000 No. 130743.
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Khartep Ltd.

Documentation of the system development phase
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Khartep Ltd.
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: b

Khartep Ltd.

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.




Functional Structure of Operational-Information Complex and
Automated dispatch control system Khartep Ltd.

OnepaTMBHO - TEXHONOrM4YeckKoe ynpasneHue YnpaBneHue noTtpebneHnem MHdopmaumoHHoe o6ecneyeHue

- BefieHune CHP; - OncneTyepcknn rpacuk;

> CCUGENEEETNER - KOHTPOSb BbINOMHEHNSI AUCNETYEPCKOro - NpeAcTaenexune udgpopmauum;

- KOHTPOJIb MOLWHOCTH; rpadmka; - ®opMupoBaHMe AMcneT4epPcKon BeAOMOCTH
- KOHTPOJSIb U3MEHEHUSI YacTOThbl B TeYeHUe CyTOK; - aHanN3 OTKNOHEHMs haKTUYECKUX Harpy3oK: 1 CBOAOKM;

- KOHTPOJ1b NEPETOKOB B OMACHLIX CEUEHNAX; - pacueT 6anaHCcOB MOLLHOCTY SHEPrOCUCTEMDI: - BeAeHne apXuBOB MIIaHOBbIX U (paKTUYeCKMX
- KOHTPOJIb YPOBHEN HanpsiKeHWi; - pacueT 061emos FAO, CFAO: napameTpos;

- KOHTPOSb BbIXOAA NapaMeTpoB 3a npeaensl; - KPaTKOCPOUHbIN NPOTHO3 IHEProONOTPeGeHNs:; - MEXYyPOBHEBbIN 06MeH AaHHbLIMM;

- KOHTPOJIb PaboTbl NPOTUBOABAaPUMHON aBTOMAaTUKMK; - goctoBepusaumsa TU no paHHbIMm ACKYJ; - dhopMupoBaHMe OTYETHbIX AOKYMEHTOB;

- KoHTponb TU no pesynbTaTam pacuyeTa OLIEHKM - BHYTPUCYTOUHbIN pacyeT 1 ONTUMMU3aLUs

cocToAHuA, . 3NEKTPUYECKUX PEXUMOB MO KPUTEPUIO MUHUMYMa

- MoAaenMpoBaHue nepekntoveHnu; notepb M co6mn0AeHUs 3a8aHHbIX OrPaHUYEeHUN;

- PacyeT HaaeXHOCTU TEKYLLEro pexuma, - onepaTMBHbLIN pacyeT TEXHUYECKUX NoTepb;

- CoOBeTYMK aucneTyepa, - pacyeT MHTerpanbLHOro 3HepronoTpeéneHns;
- onepaTuBHbIe 3aABKMU;

- yyeT paboTbl 6puran;

= AU VORI SERE AL MoHUTOpPUHr 1 agMuHUcTpupoBaHue OUK
- macnopTa oGopyp.oaaHvuﬂ; - ynpaBneHue AocTynom K mHcgpopmaumu;
- GnaHKu nepeknioyeHuit; - YyCTaHOBKA KNUEHTCKUX MECT;
- AMArHoCTMKa M ynpaBrieHne CUCTEMOM;
Mopcuctema pacyeTa peXXMMoB B peanbHOM BpeMeHU
- aHanu3 TONoJNOrnM 3NEKTPUYECKON CeTU NO AMHHbIM TC; CAINP OUK
- Pacuet TYP, yTsaxeneHue pexuma, - KOHGUTYPaTOP CUCTEMBI;
- OLleHKa COCTOSIHUA CETU, KOPPEKLIUA OLIEHEHHBIX Harpy3oK; - rpaduyeckmii peaakTop:
- ONTMMKM3aLnA INEKTPUYECKOro pPexuma; - penakTop 6a3bl AAHHBIX;
- YHMBepcankHbIA AopacyeT napameTpos; - KOHcbUrypaTop noacucTeMbl c6opa/peTpaHcnsaunm
napameTpos;
- OMONMOTEKN 3NIEMEHTOB;
Baza - ApYyrme MHCTPYMEHTbI;
AaHHbIX OUK

C6op, nepBuyHas o6paboTka, peTpaHcnauMs, 4OCTOBepU3aumnsa onepaTMBHoOM MHOpMaLmn

Ob6MeH coO CMeXHbIMU .
Cucrtembl TeneMmexaHuKun PyuyHon BBOA
cuctemamu




Function chart of Automated System of Technical Electricity Account of Poltaya ore-
dressing and processing enterprise

Khartep Ltd.
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Main Source of the saving rate receiving x
from the ACS implementation
Khartep Ltd.

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

. 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.

. 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.

. 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.

. Due to obtaining of full and accurate information - the complete limits control of
electricity consumption and avoidance of penalties for exceeding limits.

. 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.




&

Khartep Ltd.

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.

11.0btaining 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 x
Poltava ore-dressing and processing enterprise
Khartep Ltd.
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Automated System of Dispatch Control (ASDC): b

Khartep Ltd.
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.

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.

Due to the increasing of monitored parameters number for technical equipment condition, effective
scheduling of repairs to increase the life cycle of equipment.

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.

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.

Due to obtaining the full and accurate information - the complete limits control of electricity
consumption and avoidance of penalties for exceeding limits.

Due to of operational logs and structural features to structure archival information — analyze of the
managers actions, prevention of errors.

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 OOO
OOO kW/h in a year. ’ . i
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Bundled Software of Operational-Information Complex and x
Automated Dispatch Control System “Khartep 2011
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Universal Controlled Item (UCI) Q)

«Corundum-Mp Khartep Ltd.

Universal Controlled Item «Corundum-My T
Is a software controlled device of telemechanics and IS O
intended for application at Control and Managing Systems [ - s/ i
of territorially-distributive technological processes. o
UCI «Corundum-M» accomplish importation of data
of the control objects state, process dimension,

processing and storing of received information,

actuator control and collected in formation transfer throughig :| §*
the communicational channel to the higher level of Control @ndi:
Managing Systems in automatic mode. ¥

production, transmission and distribution of el€
products as water, gas, oil etc).




Communication Module «CM-64» < x)

Khartep Ltd.

Communication Module «CM-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 «CM-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.




Universal access point UTD-1 /\x )

Khartep Ltd.

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.



Multyfunctional terminal X
it 000 "Xapman"

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 (TY - modem);
3. in-built overvoltage protection of input lines of external interfaces RS-232 and UPIIC;

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

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.



Telemechanics hardware Q)
Digital measuring converter of 000 "Xapmsn"
network parameters
«|IPS-1»

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

 Accuracy rating 0.5;

« System time, time synchronization from COEB;

« Binding of measurements to time marker;

« Straight and transformer connection;

« External feeding, possibility of redundant feeding;
* Interface - RS485,

 Work protocol - Modbus




Telemechanics hardware &)

_ 000 "Xapman"
Remote sighals sensor «BTS-1-16»

« The possibility of 16 discreet remote signals receipt (dry
contact type);

« System time, time synchronization from COEB,;
i S - Binding of TC changes events to time marker;
« TC changes record rate up to 50 Hz;
---------------- « TC changes events buffer;
=] - Interface RS485;
’ e ‘ « Work protocol - Modbus;
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Telemechanics hardware 000 "Xapm3n"
Distance control block

«BTU-1-16»

16 commands of remote control
Interface RS485;
Work protokol - Modbus




Telemechanics hardware ooo&%;)mann
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 Q)

Multipurpose interface converter 200 *@mo
«UMI-3»

convert interface RS 232 to RS 422/485/2320pto/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;
e installation to DIN - rail;




Telemechanics hardware &X>
Modem «AT-144» 000 "Xapman"

2 AT-144 « common set of AT-commands support

« dial-up and dedicated line communication;
e  2-wire or 4-wire communication line

* in-buit double-stage overvoltage protection
 LED indication of work status

« speed up t014400 baud

« Installation to DIN - rail




&

000 "Xapman"

Thank you for your attention!
Do you have any guestions?

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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