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PA3SPABOTKA AMMNAPATHO-NMPOrPAMMHOI'O KOMIMJIEKCA OANA
BbINMOJIHEHUA U KOHTPONA OAUCINETYEPCKOIO rPA®UKA
HAIMPY3KWN YITNMEFOPCKOM T3C B COOTBETCTBUM C NMPABUITAMU
M «3HEPTOPbIHOK»

B oannou cmamee paccmomperno enedpenue Oeticmgyowux npasun u mpedoganuii I'll “Ouepeopvinox” u HOK
“VYkpouepeo” 6 cocmase npocpammnozo  KOMnieKca cucmembvl OmMoOpadceHus OucnemuepcKol uH@opmayuu
“Paonux” na Yenezopcroii TOC, a makaice 0CHOBHbIE €20 BO3ZMOICHOCIU.

Knrouesvie cnosa: oucnemuepckuii zpagpux, Hazpy3ka, Komanoa oucnemuepa, ewvipadomka, aiopumm,
Kanpkyaamop, “Paonux”.

Hacrosimiass pabora mocBsilieHa COBEPILICHCTBOBAHHMIO BEIEHMS PEKUMOB M aHAIW3Y AMCIIETYEPCKOro Tpaduka
Harpy3KH 9Hepro0JIOKOB 110 aKTMBHOW MOIITHOCTH.

OcHoBHas 11eJ1b PadOThI 3aKIII0YANIACHh B MOBBINIEHHH 3P ()EKTHUBHOCTH OIIEPATUBHOTO YIIPABJICHUS 33 CUET MIPUHSATHUS
ONTUMAIBHBIX PEUICHUH I10 YIPaBICHHUIO I'eHepalyeil aKTUBHONH MOIIHOCTH W CHIKEHHS KOJIMYECTBAa OIMMOOYHBIX
JICWCTBHI OIIEPaTUBHOTO NIEPCOHAA.

Co6op umH(pOpManuK Mo BHIPAOATHIBAEMOH AJIEKTPOIHEPTUH BEAETCS ABTOMATU3MPOBAHHOW CHCTEMOM KOHTPOIS
yaeta 3nekrposHeprun (ACKYD). ACKYD He mO3BOJISIET ONEPaTHBHOMY IIEPCOHAITY IPHHAMATH PEIICHIE B PEATbHOM
BPEMEHH Ha OCHOBE IOJy4aeMoil MH(OpPMAaIMH, T.K. JaHHBIE MOCTYMAIOT B CUCTEMY C HapacTaHWeM U (aKTHIEeCKOe
0TOOpa’KEeHHUE MPOUCXOANT B KOHIIE OTYETHOTO NTEPHOA.

Ilox nmucmeruepckum rpaduxom () moHmMaroT 3amaHHBIE OOBEKTY IUCIIETYEPCKOTO YIPABICHHUA Ha
IUTAaHUPYEMBbIH NEPHO BPEMEHHU 3HAYEHHSI MOIIHOCTH T'€HEPAaLH, HOTPEOIECHHSI WK PE3EPBOB MOIIHOCTH.

BeimonHeHne aucnerdepckoro rpaduka 3MEKTPOCTAaHLMM  SBISETCS KIIOYEBOM 3amadell Juid  oOecredeHus
YCTOWYHMBOCTH Pa0OTHI SHEPrOCUCTEMBI 110 OaIaHCy aKTUBHOI MOILITHOCTH.

H3K «Ykpanepro» coBmecTHO ¢ rocyaapctBeHHbIM mnpennpustueM (I'TI) «OHepropslHOK» MPOU3BOAAT pacyer
Hpe/IBapUTEIbHOrO OanaHca aKTUBHOM MOIIHOCTH M BBIPAOOTKH 3JIEKTPOIHEPTHH SHEPrOCHCTEMBI. Tak e BO3MOKHBI
cllydau miepepacyera OajaHca MOIIHOCTH B DHEPrOCHCTEME IO Pa3IM4YHBIM IpUYMHAaM (OTKIIOYEHHE TI'eHEepaluy,
CHCTEMHBIX JIMHUH H T.1.). Ha ocHOBaHMM pacyeToB (OopMHUpYIOTCS TpadUKH Harpy3Kd JUIs KaKIOTO 3HEProbIIoka.
OcCHOBHOW 3amadell TEHEPHPYIOIIMX IPEANPHUATHH SBIAETCA BBINOJHEHHE Tpaduka Harpy3KH C JOIMYCTHMBIM
OTKJIOHEHHEM. V3MeHEeHns1 Harpy3Kd 3HEproOJOKOB JIOJKHO BBINOIHATHCS B COOTBETCTBHM ¢ mpasmiamu OPD. B
Cllyyae OTKJIIOHEHHS OT 3aJJaHHOTO TpaduKa MPUMEHSIOTCS ITpa(HbIE CAHKIHH.

CymiecTByrOmuil TEXHUYECKNI KOMIIJIEKC O3BOJISUI IUCKPETHO OTCIIC)KUBATh H3MEHEHUE HArPy3KH.

B manHoi1 paboTte npeacTaBieHa anmapaTHO-TIPOTpaMMHasl peatn3anys CIeAYIONX QYHKIIHI:

1) ABTOMaTHYecKas 3arpy3ka MakeTOB AUCIETYEPCKUX IPapHKOB;

2) B0O3MOXHOCTh MOIKITIOUEHHMS K PAa3IUYHBIM HCTOYHMKAM HCXOAHBIX MAaHHBIX mo MoutHoctH (ACKYD,
TeJIeMEeXaHHUKa);

3) OToOpakeHHe TEeKYIIUX TEICU3MEPEHUH MTHOBEHHOW MOITHOCTH U BHIPAOOTKHM B TEUCHHE KAXKIOTO OTYCTHOTO
yaca (puc. 1);

4) Ilporuo3upoBaHue BHIPAOOTKM Ha KOHEIl Yaca B 3aBUCUMOCTH OT TEKyIIEH aKTHBHOW HAarpy3KH, YTO ITO3BOJISIET
3HAYUTEIBHO YIIPOCTUTH POLECC YIPABICHHS SJHEPTOOIOKOM;

5) I'paduueckoe oToOpaxkeHne TOMYCTUMOTO W3MEHEHHS OTKIIOHEHHS BEIPAOOTKH OT 33IJaHHOTO 3HAUCHHS,

6) Bo3MOXHOCTh BBOA/yIaIeHUs IUCIIETYSPCKUX KOMaH[ U BHeceHns uaMeHenuit I (puc.2);

7) Y nobHoe rpadmueckoe npeacraBieHue nHpopmanuu (puc.3);

8) Bo3MOXHOCTB paboThI ¢ apXuBHOH HHpOpMaIuen (puc. 4);

9) BO3MOXHOCTh BECTH PEXHUM T10 TIOKa3aHUAM, Kak cucTembl Tenemexanuku, Tak 1 ACKY3;

10) BO3MOXXHOCTH TIOCTOSSHHO KOHTPOJIUPOBATh pAacXOoXIeHHs IMoka3aHuid Mmexny cuctemamu ACKYD wu
TeNIeMEXaHUKH;

11) Pa3Buras cucrema GopMUpOBaHUs OTYETOB (CM. pHuC. 4);

12) Anannz paboTbl 3HEpProdI0Ka 10 BEIPabOTKE IEKTPOIHEPTUH 32 OTUETHBIN Yac U 3a CyTKH (CM. puc 6,7).

13) B ciyvae BbIXo/ja M3 CTPOsI KOMIUIEKCA, BBINIOJHEHA PealIn3alysl pacyeTa Bpy4YHYI0, C BEIBOJIOM Ha IeYaTh
MIITUMUHYTHOTO HHTEpBaJIa 110 Harpys3Ke.

© Llyknun P.B., 3axapoe A.b., Kasumupckasa JI.B., 2013
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| I'padmi HarpyanH ave pro6aoka N=1
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“"Harpyana no G1onam
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i Harpyawa no 6noxam

‘'3Haue HHe HarpyaKM no 3He prob/oky
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[puanune! pyHkonuoHUpoBaHMs cucTeMbl. VcxonHoit nHpopmanue 1 komiiekca «PagHuk» sBisieTcst:

1) Cyrounoe 3ananue, nocrynatomee u3 1IJIC oxuH pa3 B cyTkH (JaHHBIE IPUXOMAAT B BHJIE TEKCTOBBIX (AalIIOB C
3aJ]aHHBIM I'papUKOM);

2) Texyure 3Ha4YeHNS] MOIITHOCTH CTAaHINH, TTOJyICHHBIE U3 CHCTEMBI TEJIEMEXaHUKN CTaHIIUM;

3) [Moxy9yacoBrle 1 YacOBBIE 3HAUCHISI MOIITHOCTH CTaHIINH, TTOIydYeHHbIe 13 cucteMbl ACKYD;

4) IIaTMMUHYTHBIC 3HAYECHUS] MOIIHOCTH CTAHIINH, MTOJyIEHHbBIE U3 CUCTEMBI TEIEMEXaHUKH B KaUECTBE PE3EPBHOTO
HCTOYHMKA HH(OpPMALIUK TEKYIINX U3MEPEHHIH;

5) Komanzp! gucneTdepckoro ynpaBJeHHUsl HAarpy3KoW, KOTOpPbIE BBOASATCSI B CHCTEMY BPYUYHYIO HA4aJbHHKOM
CMeHBI cTaHIu. /|1 BBOJja KOMaH I pa3padoTaH CHeHalbHbIN HHTEPQEIC MOTp30BaTesI.

3ajaHus OCTYNAIOT B cUCTeMy M3 0a3bl JaHHBIX. [loilydeHHble JaHHbIE 00padaThIBAIOTCS, U 3aHOCATCS B 0azy
nagabix Oracle .

Tekymue 3HaYCHWST MOIIHOCTH YHEPrOOJIOKOB TOCTYMAOT W3 cucTeM Tenemexanuku wid ACKYD. [lns 3toro
MOJKET HCIONBb30BaThes uHTepdeiic SQL-ceprepa.

Komanzet no m3menenuto I coxpansrores B oTAeIbHY0 0a3y nanHbIx Oracle Ha cepBepe.

AmnmaparHas 4acTh pealii30BaHa Ha 0a3e MHUKPOKOHTpOJUIEpA C TJbBAaHWYECKOW pa3BsA3KOM KaKIOro kaHama. B
JAHHOM KOTpOJUIepe TPHCYTCTBYyeT 8-Mu KaHaimbHOe 10 - paspsmHoe AIIIl, 4To mMO3BONSET MONy4YaTh IAaHHBIC
MOIITHOCTH SHEProdiIoka ¢ paspemaromeii criocoonocteio 0,4 MBT.

IIpakTHyeckass LEeHHOCTb W peaju3alus pe3yJbTaToB padoTbl. Co31aHBI NPOrpaMMHBIE KOMIIOHEHTHI:
«Pamauxy, «Kampkynsarop Pamuanky, «Ananmms I - 1 HagampHUKAa CMEHBI cTaHINU, « MOHUTOPHI 6JI0KOB 1-7» - 1yt
onepatuBHoro nepcorana KTLI. [IporpaMMHble KOMIOHEHTBI BHEAPEHBI B 3KCIUTyaTalluIO U €KEIHEBHO HCIIONIB3YIOTCS
JUIsl BEICHUS pexkrMa paboThl sHeproos10koB Ha Yrieropekoid TOC ¢ 2012 ropaa.

BeliieykasanHubie  (QYHKIUM TIO3BOJIMJIM 3HAYUTEIBHO OOJEr4YuTh PabOTy OMNEPAaTHBHOIO MEpCOHana u Oojee
palrOHAIBHO MCIIOIB30BaTh BOBMOXHOCTH YCTAHOBIIEHHOTO 000pY10BaHHsI, YMEHBIIUTH CYMMBbI IITPA(HBIX CAHKIHH.
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P.B. IIYKJIIH, O.b. 3AXAPOB, JI.B. KABUMIPCbKA
ITAT ”Lenrpenepro” Byrneripceka TEC

Po3po0ka anapaTHO-MPOrpaMHOro KOMILIEKCY /IS BHKOHAHHS Ta KOHTPOJIO JUCIETYepCbKOro rpadika
HaBanTaxkeHHs1 Byrieripcokoi TEC Binmosinno no mpaBua Il «ExepropmHox». Y naniii ctaTTi pO3rIISTHYTO
BripoBapkeHHs nHitounx npaswi i Bumor JI1 "Enepropurox" i HEK "Vkpenepro" y ckmaii mporpaMHOTO KOMILIEKCY
CHUCTEMH BimoOpaxxeHHs aucnerdepchkoi iHpopmamii "Pagamk" ma Byrmeripcekoi TEC, a Takox OCHOBHI HOro
MOJKJIUBOCTI.

Kniouosi cnosa: oucnemuepcovkuii zpaghix, HasanmasicenHs, KOMaHOa oucnemuepa, GUPOONEHHA, ANZOPUMM,
Kanpkyaamop, "Paonux’.
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R. SHUKLIN, A. ZAKHAROV, L. KAZYMIRSKAYA
PJS "Centrenergo" Uglegorskaya Power Plant

Development of Hardware and Software to Implement and Monitor the Load Dispatch Schedule of
Uglegorskaya PowerPlant in Accordance with Rules of the State Enterprise "Energy Market". This paper deals
with the improvement of supervisory regimes and analysis of power load curve for the active power.

The main objective of this work was to improve the efficiency of operational management through the adoption of
the best solutions to control the generation of active power and reduce the amount of erroneous actions of the
operational staff.

Collection of information on electricity generation is the automated control system of electricity metering
(ACSEM).The ACSEM does not allow the operational staff to decide in real time based on the received information,
because data enters the system with the increase and the actual mapping happens at the end of the reporting period.

The dispatch schedule (DS) means the specified object dispatching a planned period of time the value of the output
power, in consumption or power reserves.

Performing the power dispatch schedule is a key task for the sustainability of the energy system for the balance of
the active power.

NEC "Ukrenergo" together with the SE "Energy market" make calculations of the preliminary balance of active
power and generation of electricity power system. Also are possible the cases of the balance recalculation of power in
the power system for various reasons (disconnection of generation, system lines, etc.). On the basis of the calculations
are generated graphics load for each power unit. The main objective of generating companies is to carry out the loading
schedule with a permissible variation. Changes in load of the power units must be made in accordance with the rules of
the WEM. In case of deviation from set schedule penalties applied.

Existing hardware solution allows discretely monitor load changes.

This paper presents the hardware and software implementation of the following functions:

1) Automatically download layouts of the dispatch schedules;

2) The ability to connect to different sources of initial data on power (ACSEM, telemechanics);

3) Display the current telemetry of the instantaneous power output for each reporting hour;

4) Prediction of production at the end of an hour depending on the currently active load, which can significantly
simplify the management of the power unit;

5) Graphical output deviation allowable change of the set point;

6) Ability to enter / delete dispatch commands to make changes to the power dispatch schedule;

7) Easy to use graphical representation of information;

8) Ability to work with archive information;

9) Ability to conduct mode indicated, as the remote control system and metering system;

10) Ability to constantly monitor the discrepancy between of the ACSEM and telemechanic systems;

11) the developed system of reporting;

12) The analysis of power for electricity generation in the reporting hour and per day.

The principles of operation of the system.

The initial information to the complex "Rudnick" is:

1) daily tasks that come from the CDS once a day (the data come in the form of text files on a predetermined
schedule);

2) The current capacity of the station received from the remote control system station;

3)An Half-hour and hourly values of power stations, obtained from ACSEM system;

4) The five-minute power values of the station, telemetry received from the system-mechanics as a backup source of
current measurements;

5) The Commands of dispatching load control, which are entered into the system manually by the shift supervisor
station. To enter a command, the special user interface devised.

The tasks enters the system from the database. These data are processed and recorded in the database Oracle.

Current power units come from the remote control system or ACSEM. For this interface can be used SQL-server.

The commands to change the DS are stored in a separate database of the Oracle server.

The hardware is implemented on a microcontroller with galvanic isolation of each channel. This controller is
present 8-channals 10 - bit ADC, which allows to obtain data of unit power with a resolving power of 0.407 MW.

The practical value and implementation of the results.

Created software components, "Rudnick", "Rudnick Calculator", "DS Analysis" - for the shift of the station,
"Monitor blocks 1-7" - for operational staff of the boiler-turbine department. Software components have introduced in
the daily operation and are used to maintain operation of power units at the Uglegorskaya TPS since 2012.

The functions mentioned above would greatly facilitate the work of operational staff and a more rational use of the
set of equipment, reduce the penalties.

Key words: dispatching chart, load, manager instruction, development, algorithm, calculator, "Rudnick".
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