BO3BYJIUTEJIb TYPBOI'EHEPATOPA

BBenenue

Kazaxcran - crpana Oo0JbIIONM
SHEPreTUKH, B KOTOPOW IMOCTOSTHHO
UJET YBEJIMYEHHUE TE€HEPUPYEMBIX
MOIIIHOCTEN  JJIEKTPOCTAHIUM  HE
TOABKO 3a CYET BBOJA HOBBIX
OHEProOJIOKOB, HO ©W 32 CYET
MOJIEpHU3AIMU U  PEKOHCTPYKIUHU
CYLIECTBYIOIINX MOIIHOCTEH. BBox
HOBBIX M MOJIEpHHU3AIMsl BIEYET 3a
co0oif Hen30exXHO BHeApeHHue Oosee
COBPEMEHHBIX CUCTEM BO30YKIeHUS TypOO - U THAPOTCHEPATOPOB.

JIns stoi uenu Ha tepputropur KazaxcTtaHa, B OCHOBHOM, HCIIOJb3YIOTCS
CUCTEMBbI BO30YXKJEHHS, MPOU3BOAUMBIE MpeAnpustusiMu Poccun, YkpauHbl U
psAIoM 3apyOexHbIX GpupM, Takux kak ABB.

B nacrosmmee Bpems u Kazaxcranckoe npeamnpustue TOO «PBCA» moxer
OPEeAJIOKUTh ~ BO30YIUTENTM  T'€HEpPAaTOpOB  COOCTBEHHOW  pa3pabOTKu U

nsrotosienus nog opengom «Caenano B Kazaxcrane».

TOO «PBCA» umeeT ONbIT BHEJPEHUs, HANAJAKH, PEMOHTa U TEXHUYECKOTO
OOCTy’)KMBaHUS CHCTEM BO3OYKICHHsS Ha psIA€ DIIEKTPUYECKUX CTAHIUN
Kazaxcrana: r. Kaparanga TII-IIBC AO «ApceasopMurraaTemupray»,
n. Tomap I'PIC TOO «Kazakhmys Energy»;. Ilerpomasnosck TII-2 AO
«CeBKazDuepro»; r. Pyaneii TOI AO «CCI'TIO»; r. bagxam T3III
«Kazakhmys Energy».

BozOynurens cuaxponnoro renepatopa TOO «PBCA» nmeer MapKUpOBKY
HPB-CTI'-AAA/BBB na  T1oxkum (AAA) 800-1000-1250-1600-2004A, wu
Hanpsokenuss (BBB) mox KOHKpETHBIH TeHepaTop COTJIacHO 3asBKE IMOTPEOUTEIIS
10 OMPOCHOMY JIUCTY.

Bozoynutens ymoBnetBopsier TpeboBanmsim ['OCTa 21558-2000, B Hem
VYTEHBI JIUIINE TEXHUYECKUE PEIICHUs, MPUMEHSIEMbIC B BO30YIUTEISAX APYTUX
MIPOU3BOIUTEINEH, a TaK Ke MCIOIH30BaH OMBIT pab0T, HAKOIIJICHHBIHN 3a TIOCIICTHHE
T'OJIbI HATAJIKA U BHEJPEHUS CUCTEM BO3OYKIICHUS.

Onucanue Bo30yaureJis

Bo3oynutens HPB-CTI npenna3naueH Jjis MUTaHUS OOMOTKH BO30YKJICHUS
CHHXPOHHOTO TE€HEpaTopa PEryJupyeMbIM TOKOM IOCTOSIHHOTO HANpsbKEHUS B
IITATHBIX U ABAPUUHBIX PEKUMAX.

YCTpoiicTBO OTHOCHTCS K KJAacCy OJIHO TPYMNIOBBIX BO30YIHUTENIEH C
napajuiesIbHbIM CaMOBO30YKJICHHEM, HCTOYHUK SHEPTUU KOTOPOTO - HAMpPsHKEHUE
cTaTopa BO30y>X1aeMO CHHXPOHHOU MAaIlIMHbI.



OcHoBHble (yHKIIMOHANBHBIE Y316l  (APB, u3MepuTenun sIIeKTpUYSCKUX
MMapamMeTpoB, CHUCTEMA YNPABICHUS THUPUCTOPHBIM BBIPSIMUATEIIEM, YCTPOMCTBA
3a0UTBl W T.JI.) BBIMOJHEHBI C NPHUMEHEHHWEM MHUKPOIPOIIECCOPHONH TEXHUKH.
[TuTaHue 3JIEMEHTOB YCTPOWCTBA OCYIIECTBISIETCS OT HECKONBbKUX (0 Tpex)
HE3aBUCHUMBIX HCTOYHUKOB HANPSIKEHHUS.

J1y1s1 BEIOJTHEHUS HAJTAJIOYHBIX PaOOT, TECTUPOBAHMS, CHSATHS XapaKTEPUCTHUK
XOJIOCTOTO XOJla M KOPOTKOTO 3aMBIKAHUSI YCTPOMCTBO IEPEBOJAUTCS B PEKHUM
HE3aBHCUMOTO BO30YXKJICHMS, TMOJy4yas dHEPTrUI0 OT BCTPOEHHOI'O MCTOYHHMKA HE
CBSI3aHHOT'O C HANPSHKEHUEM CaMOW CUHXPOHHOW MAaIllUHBI.

Bce oCHOBHBIE y3IIbI CUCTEMBI  PE3€pBUPOBAHBI U
paboTalOT MO MPUHIMIY «KAXKABIA ¢ KAKIABIM» 33
cueT MEPEKPECTHBIX
CBsA3eH MEXKITY
YCTPOWCTBAMM.

N3 TIIY ymnpasinenue
BO30yIUTENIEM
OCYILIECTBIISETCS
IOCPEACTBOM  ITyJIbTa

yIpaBiaeHUs, 000PYJOBAaHHOTO

OpraHaMM KOMMYTAallMd M BU3YyalH3allud, B BUJE
OTIEpaTOPCKOM MaHEN M CHUTHAIBHOM apMaTyphl.
Ces3p Mexay 1Y u Bo3OyautenemM Bo3MOXKHA Kak
0  ONTOBOJIOKOHHOMY  Ka0emro -  KaHaml
TEeJEeYIPaBIICHUs, TaK U M0 KOHTPOJIBHOMY KaOeIto - TUCTAaHIIMOHHOE YIIPaBIICHHUE.
Bun cBs3u B KaXIOM KOHKPETHOM CIllydae OIpEAeNseT 3aKa3yuK MO OIMPOCHOMY
JHCTY.

KoHcTpykuusg B0o30yauTens KOMIAKTHA M OTBEYaeT TpeOOBaHMEM yI00CTBa
oOCITy>KMBaHUs, HAJIQJAKN, MOHTaXa U IEMOHTaXa OTAEIbHBIX COOPOYHBIX EUHMII.

[Ipn MopepHM3aLMSIX W PEKOHCTPYKLIUSX OH MOYKET MOHTHUPOBATHCA B
AJIEKTPONIOMEUIEHUSIX C OrpaHUYEHHOW palbodel IJIoLaablo, Hampumep, B
cymiectBytoiiem nomemenuu AITI.

Cobmonensl  TpeOOBaHHMS TEXHHKM O€30MacHOCTH 1O  JKCIUTyaTalluH
AIIEKTPOYCTAaHOBOK.




Texnunueckue 1aHHbIE!

HanmeeHHe MMUTAaHUS COOCTBEHHBIX HYXI.

nepeMeHHOro Toka [B] 3x380"% 15,
TIOCTOSTHHOTO TOKa [B] 22010%
KpatHocTh (hopcupoBKH 110 TOKY, [0.€] 2.0
10 HAINPSHKEHHIO, [0.€] 2.5
JlnteapHOCTh (OPCUPOBKH, [cek] 20
Temm HapacTaHus HanpsoKeHUs, [0.ekek] 4
BricTpoaeiicTBue npu popcupoBKe HE MPEBBIIIACT 0.06
{pu Hanpspkenuu Ha cratope >80%), [cek]
HanpspkeHre u3MepuTesbHbIX 1eneil ctaropa, [B] 3x100
Tok u3mMepuTeIbHBIX Lenel ctaTopa, [A] 5
Knumaruueckoe ucronHeHue: 4
- TEMIIEPATYpa OKPY>KAIOILIET0 BO3yXa ot 5 10 40°C

-OKpYyKaromas cpelia - HC B3PbIBOOIIACHAA U HC COACPpKalIas
IIbIJIM B KOHOCHTPAIUAX, CHI/I)I(aIOIHeﬁ YPOBCHBb U30JIAINH.

B Bo30ymuTene = MCHONB3YIOTCS  BBICOKOHAIEXKHBIE  COBPEMEHHbBIC
MHUKPOIIPOIIECCOPHBIE ~ YCTPOWCTBA W CHJIOBbIE  3JEMEHTBHl  BEIYyIIUX
POM3BOIUTEIEH dJeKTpoTeXxHuYeckor npoaykuuu: SIEMENS, ABB, Schneider
Electricu gpyrue.

MaxkcumanbHO UCIONB3YIOTCS YCTPOICTBA U 3JIEMEHTHI OOIIENPOMBIIIIICHHOTO
Ha3HAYEHUS, BBIMYCKAaeMble CEpPUIIHO, YTO IO3BOJIIET MPOU3BOIUTH, B Cllydyae
HEOO0XOJMMOCTH, 3aMEHYy Ha KOMIUIEKTYIOIIHME JpYrHuX MOAu(UKAIUA WM Ha
aHAJIOTUYHBIE U3JIENUS IPYTHX IPOU3BOIUTENCH.

B B030ynuTene B OCHOBHOM HCIONB3yeTcss oOopymoBanue ¢upmbl SIEMENS,
takoe kak: TupuctopHbeie Beimpsamuren SINAMICS DCM, ympasisiomniue
koHTpoiiepsl SIMATIC S/ |, wusMeputenu 3IEKTPUYECKUX TMapaMeTpoB



SENTRON PAC 3200, o6noku 3amutr SICROWBAR DC, anmaparypa
BHU3YyaJIM3aIli ¥ TUarHOCTHKHU, TEPMHUHAIIBI 3aITUT.

Hagexxnocts u 3¢pdekTuBHOCT, pabOThl 3TOT0 000OpYAOBaHHUSA TMOATBEPKACHA
MHOTOJIETHUM  OIBITOM  €r0  3KCIUTyaTalluh B  Pa3lWYHBIX  OTPaCsaX
MIPOMBITTUICHHOCTH, B TOM YHCJIE U B JHEPTETUKE.

CoBMecTHO ¢ BO30yIUTEIEM OMIIMOHAIBHO MOCTABIISIIOTCS: MyJIbT YIIPaBICHHUS,
uHTerpupoBanubiii B 06myro SCADA cuctemy, cmioBoit Tpanchopmatop, mkad
3ammT rereparopa ¢ ookamu SIPROTEC npousBoactea SIEMENS.

BcerpoeHHas cuctema BH3yanHM3alMl  [MO3BOJISIET OTCICKHMBATh B BUJC
rpadukoB, TaONMII ¥ AWArpaMM TEKYIIUE IMapaMeTpPhbl, COCTOSHHUS BCEX Y3JI0B
CUCTEMBI, KaK B PEXHME peajbHOr0 BpEMEHH, TaK M 1O JaHHBIM W3 apXwBa 3a
T0001 TPOMEXKYTOK BPEMEHH, 4YTO TO3BOJIIET OIEPATUBHO BBIABIATH W
aHaNH3MpOBATH 0601/1 B pa60Te OHEPrOCETH U TeHEpaTopa.
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Cucrema APB npemycmarpuBaer paboTy BO30yauTenss B pPY4YHOM U
ABTOMATUYECKOM PEXHUMAaXxX C PEryJupOBaHUEM: HAMPSHKEHUS! CTATOpa, PEaKTUBHOM
MOIIHOCTH, Ko3(duimenta MomHocTd.  Bo30ynurens uMeeT CHCTEMHBIN
ctabunuzatop PSS, koTopeiii momamisier KoysieOaHHS POTOpa U DIICKTPUUECKHUX
napamMeTpoB reHepaTopa Mpyu BO3MYILIEHUIX B SHEPTOCUCTEME.

VYnpasnenue ANEKTPUUECKUMU napameTpamu MOCTPOEHO 1o
komMOuHupoBanHomy npuHimny ¢ [IW u 1M/ agantuBHbIMEH perynsTopamu (C
U3MEHSIOMMMUCS KO3 PUIIMEHTAMH), YeM JTOCTUTACTCS BBICOKAS TOYHOCTH H
OBICTPOICHCTBHE MPU COXPAHEHUHU 3aIaca yCTOWYHNBOCTH.

Bce ocHoBHBIE omnepanuu: nojgavya Bo30yXKAeHUs, BKIIOUEHHE B CE€Th, paboTa B
CeTH, pa3rpy3Ka, MepeBoa Ha paboTy OT BHEIIHETO PE3EPBHOIO BO30YIUTENs
MOTYT BBIMOJHATHCS B aBTOMAaTUYECKOM PEXUME, YTO HCKIIOYAET OIIUOKU
CBSI3aHHBIE C YEJIOBEUECKUM (haKTOPOM.

brnokupoBku, OJOKM 3amMTBl OT KOMMYTAallMOHHBIX TMEpPEHANPSIKEHUH,
OTrpaHUYECHHE PEKUMHBIX MMapaMeTpPOB, BCTPOEHHAs 3alluTa IMpeodpa3zoBaTeis OT
KPUTUYECKUX CHUTyalluid, KOCBEHHOE BBIYMCIICHHE TEMIEpaTypbl poOTOpa
3alMIIA0T Peo0pa3oBaTeb U CBA3AHHBIM C HUM F€HEPaTOp OT MOBPEXKICHUM.

Bo30yauTenb ocHallleH MporpaMMoi aBTOMaTHYECKOTO CHSITUSL XapaKTEPUCTHK
XOJIOCTOT'O XO0/1a U KOPOTKOTO 3aMbIKaHMSI, C UCIIOIb30BAHUEM BCIIOMOIaTEIbHOIO
MCTOYHHKA CHJIOBOTO HaANPSDKEHUS MOCTa npu OTKJIFOUEHHOM
nmpeoOpa3oBaTeILHOM TpaHCPOpPMATOPE.

[lepeBoa BO30yauTENs Ha BCIOMOTATENbHBIN HCTOYHHMK CHIJIOBOTO MHTAaHUS
MO3BOJIAET MPOU3BOAUTH TECTHPOBAHUE OOOPYIOBaHMS  MPH OCTAHOBIECHHOU
TypOuHeE.



B mnporpammy ynpasieHus

BCTpOCHA MaTeMaTu4ecKas
MOJeNIb ~ TeHepaTopa,  4To

— TO3BOJMJIO B COYCTAHUU C
en peallbHbIM BO30yIuTEIEM
2 MOJy4duTh KOMOWHHPOBAHHYIO
(MaTemaTHYecKast +

¢du3nueckas) MOAETb CUCTEMBI
BO30YXIEHUSI U TEM CaMbIM
TECTUPOBAaTh CHUCTEMY YIIpaBIECHHMs U MpeoOpa3oBareib, HArpy>KEHHbI Ha
SKBUBAJICHTHYIO HAarpy3sky WiM poTop reHepatopa. Ilpu TtectupoBanun
IpOBEPSIETCSI B peaJbHOM MaclmTade BpeMEHUM padoTa BCEX PETyJATOPOB,
orpanuuuTtenent, pabora PSS, tupucropHbiii mpeoOpa3oBarenb, CHUIOBas CXeMa,
nporpamma cHATus xapaktepuctuk XX u K3.

Hcnonb3yss Mozienb, MOKHO MPOBOIUTH TPEHUHTH OINEPATUBHOTO MEpPCOHAIA
o paboTe U 0OCITY>KMBAHUIO CHCTEMbBI BO30YKICHHUS.

Cucrema BO30YXKIEHHS MPOXOIUT TIIATEIHHOE M BCECTOPOHHE HCIIBITAHHE
nociie cOOpKH, rapaHTUPYETCS TOITOBPEMEHHAs €€ SKCIUTyaTalts.

TOO «PBCA» ocymecTBiseT me@MOHTaX U mied HaJdaaKy, OKa3bIBaeT
TEXHUYECKHE  KOHCYJbTAlMM MO  OKCIUIyaTauuh  BO3OyAMTEns,  IpH
HEOOXOAMMOCTH, BBIIOJHSAET IOCIErapaHTUITHOE CEPBUCHOE COINPOBOXKACHUE
CUCTEMBI BO30YXKIECHUS.



