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MOPIBHAJIBHI JOCIILI)KEHHSA PO3PAXYHKOBUX TEXHIKO-EKOHOMIYHUX
INOKA3HUKIB TYPBIHM K-325-23,5 3 PE3YJIbTATAMM TEIIJIOBUX BUITPOGYBAHb

AHHOTALIA YV cmammi nagooumuvcsi nOPIGHAHHS PO3PAXYHKOGUX 2aAPAHMIUHUX MEXHIKO-eKOHOMIYHUX NOKA3HUKIE mypoi-
Hu K-325-23,5, a came xoe@iyicumie kopucroi Oii yuninopie 8UCOK020, cepedHbO20 | HU3bKO20 MUCKIE ma RUMOMOI eumpa-
MU meniomu Ha BUPOOHUYMEO eleKmpoeHepeii 3 pe3yibmamamu meniogux eunpobyeanv mypoinu cm. Ne I
JTEK 3anopizvroi TEC. Taxoowc, onucyemvcsi cnocio npueedenuss OOCIOHUX OAHUX, OMPUMAHUX 6 Pe3yIbmami menyiogux
6Unpobysans mypoiny, 00 HOMIHATLHUX YMOE OJi NOPIGHAHHA 3 PO3PAXYHKOBUMU 2aPAHMIUHUMU GETUYUHAMU.

Knwwuoei cnoea: pexoncmpykyis, enepzobnok, mypoina, eunpooyeanus, enympiwnii eionocnui KKJ{, numoma eumpama
meniomu, HOMIHATLHI YMOBU, MAMEMAMUYHA MOOETb.

G. RYABOKON, Y. MYSAK

THE COMPARATIVE STUDY OF THE RESULTS OF THERMAL ACCEPTANCE TESTS OF
THE STEAM TURBINE K-325-23.5 WITH GUARANTEE VALUES

ABSTRACT The reconstruction of the unit Ne 1 in power plant included the installation the new steam condensing turbine
K-325-23,5 with output power 325 MW. There was a need of conducting thermal acceptance tests of the turbine. The test was
conducted by join stock company "LvivORGRES”. Now, we can compare the test results with the guarantee values. But first,
we need to correct of the test results to specified guarantee conditions. The correction is effected by complete recalculation of
the turbine and its thermal cycle by a computer program with the consideration of the characteristics of the turbine and plant
components and the operating conditions during the test. This method yields a complete correction directly, without the use
of individual correction factors and also takes into account to a large extent the interdependence of different variables. The
comparison of corrected test results, such as power output, thermodynamic efficiency and heat rate, shows that the recon-
struction of the unit Ne 1 was conducted successfully.

Key words: reconstruction, unit, turbine, thermal acceptance tests, guarantee values, thermodynamic efficiency, heat rate,

power output, complete recalculation.
Beryn

B ymoBax MakpoekoHOMi4HOi HecTabiIbHOCTI
CJIEKTPOCHEPTeTHKA 3AINIIAETHCS OJHIEI0 3 HalBaX-
JUBINIMX Tady3edl exoHoMiku VYkpainu. Tak y
2014 pomi BUpOOHUITBO €IEKTPUYHOI SHEPTii CTaHO-
Bwio 181,9 mupna. kBTTOJ, B TpOIIOBOMY €KBIBaJICHTI
169 mupa. TpH., mo cknamae 14,2 % Bing 3araabHOTO
00’eMy peaitizariii IpOMHCIOBOI TPOAYKITii.

Y cBow dYepry, TeIuioBa TeHepalis Iocigae
3Ha4HE Miclie B eleKkTpoeHepreTuili. Tak, ByrilbHUMU
teroBumu  eekrpocranuismu (TEC) y 2014 poui
Oyno BupoOsieHo 37,5 % enexkTpoeHeprii Bij 3araib-
Horo 06’emy [1]. Ockinbku OUIBLIICTh TEMJIOBUX €Jie-
KTpOCTaHIii Oyno 30ymoBaHo y 60—70-x pokax Mu-
HYJIOTO CTOJITTSI, TO Ha JaHWI 4ac MapKOBHH pecypc
ix obnagnanus BupoOnenuit Ha (70-80) %. ITomanbmra
eKCIUTyaTallisi Takoro (i3MYHO 3HOLIEHOTO YCTATKY-
BaHHS CYTTEBO 3HWXKY€E €(EKTHBHICTh Ta HAMIHHICTH
(hyHKIIOHYBaHHS €HEPrOCUCTeMH KpaiHu. Tak pexoH-
CTPYKIil ab0 MOBHIH 3aMiHi miasATaTh yci 43 eHep-
ro6oku notyxHictio 200 MBT, 6inbmricTs 3 42 eHep-
ro6mokiB 300 MBT Ta yce ycTaTKyBaHHS €I€KTPOCTa-
HIIi 3 eHepro0I0KaMu MEHIIIOI HOTYXHOCTI Ta CTaH-
i# 3 He OJIOYHOI0 KOMITOHOBKOIO.

OcHoBHI 3a/1a4i peKOHCTPYKIii TypOinu

[Iupoko macmTabHy nporpamy 3 peKOHCTPYK-
mii Ta mozaepHizamii eneproosokis TEC mpoBoautsh
Jlonbacpka nanuBHo-enepreruuHa kommais (JITEK),
KOTpa 3aMa€eThCsl BUJOOYTKOM 1 30araueHHsIM BYTiJI-
11, TeHEepaLli€lo Ta Iepeladero eIeKTpOoeHeprii.

Xopolmi MpHKiIa] peKOHCTPYKIIi eHepreTny-
HOTO 00JIaJIHaHHS MPOJIEMOHCTPOBAHNH Ha 3amopi3b-
kit TEC, xotpa Bxoxuts B JITEK 3 2012 poky. Bera-
HOBIIeHa TOTYXHicTe 3amopizpkoi TEC craHoBuTH
3600 MBT i ckamaeTbes 3 YOTHPHOX BYTUIBHAX €HEp-
roomnokiB motyxHicTio 300 MBT i TppOX raszo-
Ma3yTHHUX eHeproOuiokiB nortyxHictio 800 MBt. Ha
JTAaHUH Yac, BpaXxOBYIOYH €KOHOMIYHY CHTYAIlifo, Ta30-
Ma3yTHI OJIOKH 3HaXOIATHCS y pe3epBi. B poboTi By-
TJIbHI €HEpProOJIOKH, OCHOBHUM YCTaTKYBaHHSM SIKHX
€ napoBi ko tumy TIII-312A, mapoi TypOiHu
tuny K-300-240-2 ta enexrporenepatopu tumny TI'B-
300. Ha nanwmii yac, 1Ba eHeproOJIOKH BXKe MPOMIUIN
pekoHcTpykio. Exeprotmok Nel y 2012 pomi, a
eHepro6sok Ne 3 —y 2014 porii.

OCHOBHOIO METOIO ITiJT 9aC PEKOHCTPYKIIT 000X
EHEeproOJIOKiB OyII0 BCTAaHOBJICHHS HOBHX MapOBHX
TypOiH TUITY K-325-23,5 BHPOOHHUIITBA
BAT «Typ6oatom» pa3oM 3 MOJEpHI30BaHHMH E€JIEK-
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TporeHeparopamu Ty TI'B-325-2AY3(M) BupoO-
HunTea /I «EnekrpoBaxkmann Ta peMOHTHI poOoTH
Ha KOTEJIbHOMY Ta JIOTIOMDKHOMY YCTaTKyBaHHI.

Hosa typbina K-325-23,5 BcraHOBmOBanach
Ha iCHyIO4YOMYy (QyHIaMEeHTi cTapoi TypOiHu i3 30epe-
JKCHHSIM JIOTIOMDKHOTO YCTaTKyBaHHsS TypOOYCTaHOB-
k. B TypOini K-325-23,5 peanizoBaHo Gararo ynmo-
CKOHAJICHb, B TOMY YHCIHI IO MPOTOYHIH YacTHHI, B
nopiBHAHHI 3 Typ6OiHoto K-300-240-2, a came:

— B TIPOTOYHIN YaCTHHI UWITiHIPY BUCOKOTO TH-
cky (IBT) B miaparmax ycix CTyHEHIB 3aCTOCOBaHi
TIOCTIHHI 1O BHCOTI BUCOKO €KOHOMiuHI mpodini Ha-
MPaBISIOYNX JIOMATOK 31 30UIBIICHAM MOMEHTOM
CIPOTHBY i 3 BHIOBKECHOIO BXiJHOI YaCTHHOIO IIPO-
(iro, 110 T03BOJISIE 3MEHIIIATH BTPATH B COIUIAX;

— B ycix crynensx LIBT Bukopucrani ymocko-
HaJleHI po0OoYi JIOMATKH 3 IUIBHO-(DPEe3epPOBAHUMHU
OaHOaKaMH Ta KUIBLIEBOK IEPEB’S3KOI0 JIOIMATOK
BCTaBKOIO THITy <JIacTiBUMH XBicT». Lle mo3Boimio
BUKOHATH Y BCIX CTYIICHIX OaraTtopsaHi, Haa0aHJaxHI
YIIUIBHEHHS], 110, Y CBOIO Yepry 3MEHUIy€e nepudepii-
HY HaJ0aH/IaXHY IPOTIUKY Mapu;

— porop umimiHapa cepeansoro THcky (LICT)
OiTPHOKOBaHMN 3 11 MuCKaMHM YacTHHH CepeIHBOrO
THCKY Ta TpPbOMa JWCKaMHU TEPIINX TPhOX CTYIEHIB
yactuHU HU3bKoro Tucky (UHT) meprmoro mortoky, a
JIUCKH ABOX ocTaHHIX ctymneHiB YHT nacamHi, Ha Big-
Miny Bix Typ6ian K-300-240-2, B KOTpilf AuCKH yCiX
CTYINEHIB THCKY TEPIIOro, APyroro Ta TPEThOro MOTO-
kiB UHT e nacaguumu;

— B nporoyniii yactuni LICT ontumizoBani 00-
BOJIM HAIPAaBJIAI0YOro arapara Hepioro CTyNeHs, 1o
3abe3mnedye Oe3BiApUBHE OOTIKAHHS HAa BXOJi B CTy-
IMiHb;

— Y BCIX CTYNEHSX YaCTHHU CEPEAHBOTO THUCKY
(UCT) BukopwucraHi BIOCKOHaneHI mpodini Hampas-
JISIFOYMX JIOTIATOK 31 301JIbIICHNM MOMEHTOM CHPOTUBY
Ta 3 ONTUMI30BaHUMH BXITHUMH Ta BUXITHUMH KPOM-
KaMH, 110 3a0e31edye BICOKY €KOHOMIYHICTh PEUIiTOK
niagparm;

— yci miagparmMoBi Ta KiHIIEBI YIIUTBHIOIOYI ce-
TMEHTH BHKOHAHI 3 TiAPOCTaTHYHUM MPUTHUCKOM YIIIi-
JIBHIOIOYHX KIJIELb 10 MOCAI0YHNX OBEPXOHb;

— B IWIIHIPI HU3BKOTO THUCKY ONTHUMI30BaHi
00BOJIM MApOBITYCKHOI Ta MepIIoi CTyNeHi KOTpi 3a-
Oe3reduyioTh O€3BIJPUBHICTH MPOTIKAHHS Iapu Ha
BXOJIi B IIPOTOYHY YacCTHHY;

— TOKpalleHi nepudepiiini ooBoan 2—5 cryme-
HiB Tucky UHT 3 miyutio HapaHHA M muaBHOI hopmH,
110 3HWXKY€E MOXKJIMBICTh BIZIPHBY TTOTOKY;

— miadparmoBi Ta KiHmeBi ymimeHeHHs L[HT
BHUKOHAHI CTYIIHYaTHMH, IO I03BOJISIE 3HU3UTH BUTI-
KaHHs apH;

— B YCiX TPHOX HMOTOKAX HU3BKOTO THUCKY 3aCTO-
COBaHa BHMCOKOEKOHOMiUHa po0oOYa JomaTrka OCTaH-
HBOTO CTymeHs nomxkuHOIO 1030 MM Ta TOpLEBOIO
nIomelo Buxyony 8,19 m?;

— CHCTEMa Maclio3a0e3MeYeHHs BKIIFOUAE MOXK-
JUBICTH TiAPOCTATHYHOTO MiAHOMY POTOPIB, IO 10-

3BOJISIE, TIPU MyCKax i 00epTax BaJOMPOBOJY BaJIOIO-
BOPOTHHM MPUCTPOEM, BUKIIIOYUTH 3HOILICHHS BKJa-
JTUIIIB TiAITAITHAKIB Ta ITUHOK POTOPIB;

— Y/IOCKOHaJIEH] OJIOKM KIIalaHiB mapopo3noi-
JIy, B SIKMX IITOKHM KJIaNlaHiB Ta CEpPBOMOTOPIB BUKOHA-
HI PO3IITBHO, IO J03BOJIAE BUKIIOYHUTH IOMAIaHHS
KOHJICHCATy 3 CUCTEMH PETYJIOBaHHs B MApOBUIl IPO-
CTIp KJIalaHiB;

— napoBityckHa yactuHa LIBT mae yotupu Bu-
QIUTEHI COIUIOBI KOPOOKH, IIO TO3BOJSIE CIIPOCTUTH
KOHCTPYKIII0 BHYTPIIIHBOTO KOPIYCY Ta 3MEHIIUTH
TOBIIMHHU CTIHOK B MapOBITYCKHIM YacTHHI 30BHIII-
HBOTO KOPITyCY HITIHIpA.

B 1yp6ini K-325-23,5 Bicim BimbopiB mapu Ha
pereHepariito Ha BigMiay Bix TypOinu K-300-240-2, B
KOTpiii Oyyio meB’siTh BimOopi. Uepes me mimirpiBay
Hu3bKkoro TUcky Ne 4 (ITHT-4) BukitodeHuii 3i cxeMu
perenepariii TypOOyCTaHOBKH.

OCHOBHI PO3paxyHKOBI TEXHIKO-CKOHOMIYHI
xapakrepuctuku TypOinu K-325-23.5, Hanmani 3aBo-
JIOM-BUPOOHUKOM, HaBeneHi B Tao. 1.

IMocranoBka 3axavi

[TopiBHSHHS PO3paxyHKOBHX TapaHTiHHUX Te-
XHIKO-eKOHOMIUYHUX MOKa3HUKIB TypOiHm K-325-23,5
3 pe3yJibTaTaMH TEIUIOBUX BUIPOOYBaHb TYpOiHH CT.
Ne 1 ITEK 3amnopizskoi TEC.

ExcnepuMeHTAIbHA YACTHHA POOOTH

[Tposeneno TerioBi BurpoOyBanHs TypOinu K-
325-32,5 cr. Ne'1 JITEK 3amopizeka TEC 3 mertoro
OTPHUMaHHS JaHUX Ul pO3POOKH HOPMAaTUBHUX €HEp-
TeTUYHHUX XapaktepucTk. [lig yac BunpoOyBaHb Oy-
JI¥ BUKOHaHI HACTYIHI cepii JOCIimiB:

1) mocmigyu 3 BU3HAUCHHS (PAKTHIHOI CKOHOMi-
YHOCTI TypOiHU 3 )KUBIJIBHOIO TypOOIIOMIIOIO Ta ITOB-
HICTIO BKJIFOUEHOIO CHCTEMOIO peTeHepalii;

2) DOCIIN 3 XKUBHIIBHOIO EIEKTPOIIOMIIO0;

3) mocmig 3 BU3HAYCHHS XapaKTEPUCTHUKU
KOHZICHCATOPA;

4) nociiau 3 BU3HAYCHHS MOIPABKH JI0 TIOTYX-
HOCTI Ha 3MiHy THCKY BiJIIpalbOBaHOI Iapu B KOHJE-
HCaTopi;

5) mocniay 3 BU3HAYEHHS TOMPAaBKH 10 MOBHOT
Ta MMTOMOI BHTPATH TeIUIa Ha BiJKIIOYEHHS pereHe-
paTHUBHUX MiAIrpiBadiB BUCOKOTO THUCKY.

TerutoBi BUunpoOyBaHHsI TypOiHM POBOAMINCH
TIPY TPOCKTHIN TEIUIOBiH cxeMi TypOoycTaHOBKH. Bu-
TpaTH mapy Bix TypOiHM MOHaX MOTpedu pereHeparii
Oynu BiICYTHI, JOOABOK XiMIYHO 00€3COJICHOI BOIU B
KOHJIGHCATOp Ta YNOPCKYBaHHS JKMBWIBHOI BOIHM B
TPAKT MPOMIKHOTO TIeperpiBy mapu Oymu 3akpwuri. I1in
yac BUMPOOYBaHb, MapaMeTpH MapH mepen TypOiHOo
HiATPUMYBAIUCh OJM3bKUMHU O HOMiHAJIBHHX, 3a3Ha-
YeHHX B Taom. 1.

Bicnux HTY «XI1l». 2016. Ne 8(1180)

73



Enepeemuuni ma mennomexuiuni npoyecu i yCmamxy8anHs

ISSN 2078-774X (print)

Tabawms | — Po3paxyHKOBiI TeXHIKO-€KOHOMIUHI MOKa3HUKH TypOinm K-325-23.5

Ne IMoka3unk 3HaveHHs

1 | HomiHaibHa eyleKTpUYHA NOTYXHICTh, MBT 325

2 | HomiHanpHa BUTpaTa CBIXKOI Iapu Ha TYpOiHy, T/TO] 971,63
HowminanpHi mapaMeTpH CBIXKOi apy Mepe CTONOPHAMH KIIallaHaAMU TypOiHH:

3 | Tuck, MIla (xrc/cm?) abe. 23,5 (240)
Temmeparypa, °C 540
Burpara mapu micis mpoMi>KHOTO TIPOMITEPETPiBY, T/TOL 801,76

5 | Brpara THCKY B TpaKTi IPOMIKHOTO IeperpiBy, % 10,5
HowminanpHi mapaMeTpH mapu rapsaoro npommeperpiBy nepex kinamanamu L[CT:

6 | tuck, MIla (krc/cm?) abe. 3,43 (34,98)
Temneparypa, °C 540

7 | Buyrpimmniii BiznocHuit KK LIBT, % 82,5

8 | Buyrpimniii Binnocuuit KKJ[ LICT, % 92,5

9 | Buayrpimmniii BiznocHuid KKJ{ LIHT, % 84,4

10 | Burpara napu B KOHAEHCATOD, T/TOL, 615,81

11 | AG6comoTtHuii Tuck mapu Ha Buxyoni L{HT, kI1a (krc/cm?) 3,65 (0,0372)

12 | Burpara napu Ha TypOOIpHUBiA, T/TOA 120,11

13 | TloTyKHiCTh XUBUIBHUX HacociB, MBT 11,6

14 | Temmeparypa KUBIIFHOI BOIW Ha KoTed, °C 274,7

15 | Po3paxyHKoBa TemIeparypa oXonomKyrdoi Boau, °C 12

16 | BuTpaTa 0X0JI01KyI090i BOJU B KOHACHCATOP, T/TON 34805
[Muroma BUTpara TemaoTu OpyTTO Ha TYpOiHY,

17 | x/x/(xBTTOm) 7593,6
kkai/(xk >k Tom) 1813,7

PeectpyBanmch MacoBi BHTpaTH: CBIXOI Mmapw,
Mapy XOJIOJHOTO MPOMIIEPErpiBy, Mapu Ha TypOOIIpH-
Bijl JKMBWJIBHOI MOMIIM Ta Ha Jieaeparop, OCHOBHOT'O
KOHJICHCATYy MICJIs TPYIH MiAirpiBadiB HU3bKOTO THCKY
Ta YKMBWJILHOT BOJIM Ha KoTell. Takox, peecTpyBaich
THUCKH Ta TeMIIepaTypH: HapH IO MPOTOYHIH YaCTHHI
TypOiHM Ta Tepe] pereHepaTHBHUMH IiAirpiBadyamH,
OCHOBHOT'O KOH/IEHCATy Ta >KUBWJIBHOI BOJAMW II0 TPaK-
Ty pereHepauii. TeruioBa cxema TypOOyCTaHOBKH, 3
3a3HAYCHHSAM MiCIlb BHMIPIOBaHb, INPEJCTaBICHA Ha
puc. 1.

Ha puc. 1 no3nageni: BH — Oycrepna momma;
BOY — Omouna  o0e30oiroroua  yCTaHOBKA;
I'TII — rapsumit mpoMixkaUK meperpiB mapu; EY —
exekTop yiiabHeHsb; JKEH — xuBuiIbHA €IeKTPOIIOM-
na; XTH — >xuBmnbHa TypOomommna; 3H TTHT-2 —
3JIMBHA MOMIIA MifirpiBaya Hu3bkoro Tucky Ne 2; KEH
— KoHJieHcaTHa enekTpornomna; OFE — oCHOBHUH exeK-
top; I1BT — mipirpiau Bucokoro tucky; [THT — mimi-
rpiBau Hu3bKOro THCKY; POY — penykuiiiHo-
oxonokytoua ycraHoBka; CK-1 i CK-2 — cromopHi
kimanand Ne 1 1 Ne 2 BinnosigHo; TXKH — TypOomnpusia
*KUBIIBHOI momnw;, XIIIT — XomomHWA IPOMIKHIIA
meperpiB mapu; [IBT — mumiHAp BHCOKOTO THCKY;
OHT — mmmiagp #usskoro Ttucky; LICT — mwmiaIp
CEpEeIHBOTO THCKY; KOHJ. — KOHIECHCATOp; YIII. — YIIi-
JHHEHHS; IIT. KJI-HiB — IITOKU KJIaNaHiB.

MeTon npuBeAeHHs pe3yJabTATIB
BUINIPOOYBaHb /10 HOMiHAJILHUX YMOB

3a pesympTaTaMM BHUNPOOYBaHb Ta OOpPOOKH
JOCTITHUX JaHWX TOOYIOBaHI XapaKTEPUCTUKU TYp-
00yCTaHOBKH, TakKi sIK: BHYTpILIHI BiHOCHI Koedirie-
ot KopucHoi nii (KK]I) umninapiB, THCKU mapu 1o
CTyNeHsX TypOiHM, BUTpaTH TapH Ha pereHepaTHBHI
mizgirpiBayi, TeMnepaTrypHi HalopHu B pereHepaTuBHUX
migirpiBayax, BUTPaTH CBXKOI IMapy, IIOBHOI Ta MHUTO-
MOi BHTpPATH TEIUIOTH Ha TypOiHY B JOCTIITHHX yMO-
Bax Ta iHIII.

Jlist moOyoBH OCHOBHOI BHTPATHOI XapakTe-
PHUCTHKH TypOiHM (3aJIe)KHOCTI BUTPATH CBIXOI IapH,
TIOBHOI Ta MIUTOMOI BUTPATH TEIUIOTH BiJl €IIEKTPHYHOI
MOTY>KHOCTI) B HOMIHAIBHUX yMOBaX Ha MPaKTHIl
MEPEBaYKHO 3aCTOCOBYIOTh METOJ NPHUBEACHHS JIOCITi-
JTHOT XapaKTEePUCTUKH 10 HOMIHAIBHUX YMOB HIJISIXOM
BBE/ICHHS ITONIPABOK HA BIIXUJICHHS OKPEMHUX Mapame-
TpiB BiZ HOMiHaIbHHX. Llel METO € MPOCTHM Yy BUKO-
PHCTaHHi, aje Ma€ psiJ HeJOJIKIB, TAKUX SIK:

— oOMexxeHuid Halip TIONpaBOK, KOTpUil He
OXOILTIOE YCIX BIIMIHHOCTEH [OCTIIHUX YMOB BiJ
HOMIHAJIbHUX;

— MOTIPAaBKH BBOJSITHCS IPOCTHM alIreOpaiuHuM
MiICYMYBaHHAM 1 IIPU [IbOMY HE BPaxoBY€ThCS iX B3a-
€MOBILINB;
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— TIOTIPaBKH 3aJIeXkKaTh Bifl CTaHy TypOOycTaHO-
BKH, TOOTO HE KOPEKTHO 3aCTOCOBYBATH IIONPABKH,
Ha/IaHi 3aBOJIOM-BUPOOHUKOM JJIsl HOBOi TypOiHH, TIpH
BUIPOOYBaHHAX TYpOiH 3 BETMKUM HAIPAIFOBAHHSM.

Ie#t MeToa MoXe OYTH 3aCTOCOBAHHUM, SKIIO
mig yac BUNPOOyBaHb, HE OYJIO CYTTEBUX BIIXMICHb
mapaMeTpiB Bii HOMIHAJNILHUX, Ta TEIUIOBOI CXEMH BiJ
NPOEKTHOI. Y BHIAJKy, KOJH IIiJ| Yac BHUIIPOOyBaHb
MaroTh MICIIE 3HAYHI BIIXWUJIEHHS TEILIOBOI CXEMU Bif
MPOEKTHOI Ta TapaMeTpiB BiJ HOMiHATBHUX, TOUIITHHO
BUKOPHCTOBYBAaTH METOJ] NIPHUBEICHHS pPE3yJIbTATIB
IIJISIXOM TIOBHOTO TEpepaxyHKy TEIJIOBOI CXEMH Typ-
6oycraHoBkH. Takwii MeTOZ € OUIBII YHIBEPCATHHHUM,
OCKIJIbKH BiH BPaxOBY€ yCi 3MiHH IMapaMeTpiB Ta yMOB
y 1X B3aeMO3B’s3Ky. B 3arampHUX prcax mei MeTon
BUKJIAICHUI B MeTOIUYHUX BKa3iBKax [2] 3 pekOMeH-
JIAIli€l0 BUKOHYBATH IEPEPaxyHOK IPU YMOBI HE3MiH-
HOCTI BUTpATH CBIXkOI apu Ha TypOiHy.

YMoBa HE3MIHHOCTI BUTPAaTH CBDXKOI Hapu Ha
TypOiHy IpH MepepaxyHKy Ha HOMIHaIbHI MapameTpu
Bumarae kopekiii KK IIBT. Ockiabku KOpeKIris
KKJI IIBT B meskux BHIaaKax Moke OyTH HEIOCTaT-
HBO TOYHOIO, JOLUIFHO BHKOHYBAaTH II€PEPaxyHOK
TEIJIOBOI CXEMH 33 YMOBHM HE3MIHHOTO IIOJIO>KCHHS
OpraHiB MapopO3MOIUTY i THM CaMHM 31 30epeKCHHM
nmocaigaoro 3HauerHs KKJ[ IB/I. 3a miei ymMoBH BU-
TpaTta CBDKOI Mapu HpH HOMIHAJIPHUX HOYaTKOBUX
napamMeTpax BU3HAYA€THCS 3a (POPMYIIO0

BV

GO = GélOC )
BV

(M

J10¢

ne Gy~ — BUTpara CBDKOI apy B AOCHIIHUX YMOBaX,

T/ron; Py’ — HOMIHAIIBHHI THCK CBDXKOI MapH mepe
BT, 240 krc/cm?; V, — nutomuii 06°eM cBikoi napu
B IOCITITHAX YMOBaX, M>/KT; F, — nocnigHuil THCK

cBixkoi mapu mepen 1IBT, krc/em?;, V' — nurommuit
00’eM  cBiXKOI HOMIHQJIBHUX
0,01336 M¥/xr.

st mepepaxyHKy XapakTepHCTHK TypOiHM Ha
HOMiHaJIbHI YMOBH OyIa CKJ1ajieHa KOMIT I0TepHa Ipo-
rpama, sika € MaTeMaTHYHOI MOJICIUTIO TYpOOyCTaHO-
BKH, TOOTO CHCTEMOIO PiBHSHb, III0 ONKCYIOTH OCHOB-
HI XapaKTEepUCTUKH ii eJeMeHTIB 1 moOyJoBaHi 1O
EKCIIEpUMEHTAIHUX JaHuX. [lepepaxyHOK XapakTe-
pUCTHK TypOiHM Ha HOMIHAIIEHI YMOBH 1 € PillICHHIM
i€l CHCTEMH PIBHSAHB, K€ BUKOHYETHCS IIJISIXOM T10C-
JMTOBHUX HaOMKeHb. [lepepaXxyHOK 3akiHUyBaBCHd,
KOJH B i-oMy Ta (i + 1)-oMy HaOMIKEHHAX pe3yNIbTaTh
30iraroTbcss MK CO00I0 3 3aJaHOI0 TOUHIicTIO. KpuTe-
pisIMU TIOPIBHSIHHS MOXYTh OyTH, HAIPHUKJIAJ, THCKA
napH y Big0opax TypOiHM Ta BUTPATH Mapu y BinOopu
TypOiHH.

mapu B yMoOBax,

Pe3yabTaTu 1ociigkeHb

OCHOBHOIO BEJIHYHHOIO, KOTPa XapaKTEpU3YeE
e(heKTUBHICTh pOOOTH Mapu B MPOTOYHINH YaCTHHI
TypOiHK, € BHyTpimHii BigHocHuit KKJI. 3a pe3sysib-
TaTaMH BUIPOOyBaHb, BU3HAYCHI BHYTPIIIHI BiHOCHI
KK/l umninapiB BUCOKOTO, CEPEJHBOTO Ta HU3BKOIO
tuckiB Typ6ian. KKJ[ [IBT ta YCT BH3HA4aIOCh IO
nmapaMeTpax Mmapu Mepea Ta Ha BHXOl 3 IMIIHIADPY.
Buytpimmniii Binnocauit KKJI YHT-IIHT pospaxosa-
Huil, sk KK]I mponecy po3iiipeHHs napu, No4aTkoBa
TOYKa SIKOTO B JJOCJIAAX 3 KHUBUIFHOIO TypOOIIOMIIOIO
(CKTII) Bu3HAYa€ThCA TUCKOM IapH B pecHBEpax Ta
CepeHbO3BAKEHOI0 CHTAJBIIIEI0 ITOTOKIB Mapu Ha
Buxozi 3 YCT i npuBinHOI TypOiHN XKUBIIBHOI ITOMITH
(TKII). B mocmigax 3 KUBHIBHOIO EJIEKTPOIIOMIIOIO
(OKEIT), modyaTkoBa TOYKAa BH3HAYAETHCS THCKOM Ta
TEMIIepaTyporo mapu B pecuBepax. KiHieBa Touka
MPOIECY BU3HAYAETHCS THCKOM Ta CHTAJBINEIO BiAM-
pauboBaHOi napu. EHtanbmis BianmpainpoBaHoi mapu
3HaliieHa 3 3arajbHOTO OajlaHCy MOTOKIB TEIUIOTH Ta
MOTYXHOCTI TypOOycTaHOBKH. TOYHICTH BH3HAYCHHS
KKJ] takum meromom ckianae 3 % [2], oCKUTbKH Ha
Hel BIUIMBAIOTh MOXMOKM BHMIpPIOBAaHb MNPAKTHYHO
ycix mapaMeTpiB TypOiHHM, B IEpIIy 4Yepry BHTpaT Ta
MOTYHOCTI.

Ha puc. 2 mokazaHo 3aleXHOCTI BHYTPIIIHIX
BigHOocHMX KKJI LIBT ta YUCT Bim BHUTpaTH CBiIXOi
napy, OTpUMaHi 3a pe3yJibTaTaMH BHIPOOyBaHb, a
TaKOX, IS TOPiBHSAHHS, HAHECEHI PO3PaxXyHKOBI 3Ha-
genns KK/[ nuniamapis, koTpi 3a3HadeHi B Tadu. 1. Sk
BHUIHO 3 pucyHka, ¢akruuni 3HavenHs KK/ IBT rta
YCT 30iratoThcs 3 po3paxyHKOBHMH.

SanexHicth pakrnanoro KKJI YHT-IIHT Bix
BUTpaTH CBIKOI Mapu mpencraBieHa Ha puc. 3. Tod-
KOIO Ha PHCYHKY IO3Hau€Ha pO3paxyHKOBa BEeJIMYHHA
KKJI YHT-1IHT, 3a3Hauena B Ttatu. 1. Sk BuaHO 3
pucyHka, dakrunune 3HauenHs KK/ YHT-LIHT cra-
HOBUTH 86 % IpW HOMIHAIFHOMY HAaBaHTAXXEHHI €He-
proGyioka, i 3HaXOJUTHCS Ha PIBHI PO3PaxyHKOBOTO
3HAYEHHS 3aBOJy-BUPOOHMKA. Po3paxyHKOBe 3HaueH-
a1 KKJ[ HHHT cepiitaoi TypOiam K-300-240-2 XTT'3,
MiATBEpPIKEHE pe3ybTaTaMH TapaHTIHHUX BUIIPOOY-
BaHb TypOiHu ct. 5 Tpuninscekoi TEC, npoBeaeHnx
[MiBaennum BiggitenussMm OPI'POC (opranuzamnus mo
panMOHAIU3alUd TOCYAapCTBEHHBIX 3JIEKTPUIECKUX
crannuii), cranoButh 81 %. Tooro, KK/ UHT-IITHT
HOBOI TypOinu K-325-23,5 na 5 % Bumuit Hix TypOi-
Hu K-300-240-2, 3aBasku yAOCKOHAJIEHHSM MPOTOY-
HOI YaCTHHH, TIepeTiYeHUMH BHIIIE.

[Ticns mpoBeneHoi PEKOHCTPYKLIi rapaHTyBa-
JIOCH 301IbIICHHS! HOMIHAIBHOI MOTYXKHOCTI €HEepro-
Omoka mo 325 MBT, i 3HIKEHHS MUTOMOI BHTpATH
TEIJIOTH HAa BHUPOOHHWITBO  €JIEKTPOEHeprii 1o
1813,7 xkan/(kB1-To1), B HOMiHANEHUX YMOBax po0o-
T (Tabin. 1). apanTii Haga#i 3 nomyckoM 1 % moHan
JIOITyCK Ha TOYHICTh BUMIipIOBaHb [2].
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[TutomMa BHUTpara TEMIOTH OPYTTO Ha BUPOO-
HHIITBO €JIEKTPOEHEPTil BU3HAYAIACH 32 (POPMYIIOIO
Op _ GO (lO “lxe ) + Grrm (lrrm ~ I )
T
N,+ N,

; ()

ge G, — Burpara CBDKOI mapu Ha TypOiHy, T/TOX;

iy — eHTambmis cBixoi mapu nepex LIBT, kxan/kr;

iy, — CHTAJbIISA >KUBMJIBHOI BOAM MiCIs MiAirpiBadiB

Bucokoro tucky (IIBT), xkan/kr; G,,, — BUTpaTa Ia-
pu rapsuoro mpommeperpiBy (I'TIID), t/rom; i, —
enranbnis napu I'TIT nepen LICT, xkawkr; iy, —
eHTanbpmist mapu g0 npomneperpiBy (3a LIBT),
KKal/Kr; N, — eNeKTpH4Ha TMOTYKHICTh Ha KIeMax
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reHepatopa, MBT; N,, — NOTYXHICTh XHBHUIBHOI'O
Hacoca, MBT.

[MoryxHicTh TypOiHM B HOMIHAJBHUX yMOBAax
BU3Hayasack 3a opMyIor

N, =N, +AN ) + AN + ANy, 3)
Jge N, — eleKTpUYHa IIOTYXKHICTb Ha KJIeMax IeHepa-

TOpa B IOCHIIHHMX yMoBax, MBt; AN , — mompaBka

p2
Ha BiIIXWJIEHHS TUCKY BiANpalbOBaHOI Mapy B AOCIHiJ-
HHMX YMOBax BiJ HOMiHanbHUX, MBT; AN ., — non-

70

paBKa Ha BiAXWICHHA Koe(illieHTa TMOTY>KHOCTI TeHe-
paropa Bing HoMiHanbHOro, MBt1; AN, — cymapHa
MOTIPaBKa Ha BiIMIHHOCTI TEIUIOBOI CXEMH Ta Iapame-
TPiB B JOCHIIHMX YMOBax BiJl HOMIHAJIbHUX (KpiM
THCKY BiIIPaIlbOBAHOI MAPH).

Honpaska AN, Bu3Hauanach L0 «yHiBepca-

JBHIM KpHUBi» HOMPAaBOK A0 MOTYXHOCTI Ha 3MiHY
THUCKY BIIIpPAanbOBaHOI Mmapu, KOTpa moOynoBaHa 3a
pe3ynpTaTaMu BUIpoOyBaHb 1 TIpeICTaBiICHAa Ha
puc. 4.

KBT
T/ropn,

60
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?40
AN,mP
GuHT
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Krc/cm? 30
T/ropn,

P,"P-10%
G|-IHT

Puc. 4 — «VHieepcanvua kpusa» nonpagox 00 NOMysHCHOCmi mypOiHu Ha 3MIHY MUCK) 8i0Npaybo8aHol napu

[TompaBka Ha BiAXWICHHS COS ¢ BiJ HOMiHAJb-
HOTO BHM3HAYAJOCh 10 3aJICKHOCTI CJIICKTPOMEXaHiu-
HUX BTpaT TypOiHH i reHepaTopa Bif] MOTY>KHOCTI.
IlonpaBka AN, YHCEIBbHO AOPIBHIOE DPI3HUII BHYT-

PIIHIX MOTYXXHOCTEH TypOiHM B JIOCITIJHHUX Ta HOMi-
HaJIbHUX yMOBax. BHyTpilIHsS MOTy>KHICTH TypOiHU B
JOCIITHAX YMOBaX PO3PaxOBYETHCS SIK CyMa BHYTpI-
IIHIX BiJICIKIB TypOiHM 3 BHKOPHCTAHHIM IOCIIiTHIX
napaMeTpiB Ta BUTpAT napu. B HOMiHaNIBHHX YMOBaX,
BHYTPIIIHS MOTYXXHICTh PO3PaXOBYETHCS 3 BHKOPHC-
TaHHSIM [apaMETPiB Ta BUTPAT IapH, OTPHUMAHUX IIiC-
T TIepepaxyHKy TEIUIOBOi cXeMH TypOOyCTaHOBKH Ha
HOMIHAJIbHI YMOBH.

OCHOBHa BHTpaTHa XapaKTepHCTHKa TypOoyc-
TAaHOBKH IIpeJCTaBlicHa Ha puc. 5. Ha Hilf mokazaHo
3aJIe)KHOCTI BUTPATH CBIXKOI TTapH, TIOBHOI Ta MTUTOMOI
BUTpATU TEIJIOTH BiJ €IEKTPUYHOI MOTYyKHOCTI. Jlst
MOPIBHSIHHS, NOKa3aHa 3aJEKHICTh MUTOMOI BHTPATH
TEIUIOTH BiJl €JIEKTPUYHOI MOTYXKHOCTI ISl TypOiHM
K-300-240-2 [3], 1 TO4KOIO IIOKa3aHO TapaHTiliHe 3Ha-
YEeHHS 3aBOJly-BUPOOHHUKA.

SIk BUAHO 3 pHC. 5, IPU €NEKTPUYHIN MOTYX-

HocTi 325 MBt, BuTpaTa CBDKOI mHapu CKIaaae
972 1/ron, a m©UTOMa  BUTpara  TEIUIOTH  —
1847,5 xkan/(kBt-Togm). 3a JTaHUMU 3aBOJLY-

BUPOOHMKA, TapaHTifHEe 3HAYCHHS MHUTOMOI BHTPATH
TEIUIOTH TPU HOMiHAIBHOMY HABAaHTAXXCHHI Ta HOMi-

78

Bicnux HTY «XIII». 2016. Ne 8(1180)



ISSN 2078-774X (print)

Enepzemuuni ma mennomexuiuni npoyecu il yCmamxy8anus

HaIbHUX yMoBax ckmamae 1813,7 3 momyckom 1 %
MOHAJl JIOMYCK Ha TOYHICTh BUMIpIOBaHb. OCKIIBKH
noxuOKka BU3HAYCHHS TUTOMOI BUTPATH TEIUIOTH, PO3-
paxoBaHa Mo METPOJIOTIYHUX XaPAKTEPUCTUKAX 3aCTO-
COBaHUX MPHIAAiB, ckiaanae 1,44 %, To MOxHA 3poOH-
TH BHCHOBOK, III0 TapaHTii MO MOTYXHOCTI Ta MUTOMIN
BUTpATi TEIUIOTH BUTPUMaHi.

SIKOI0 MOPIBHATH MATOMY BUTpPATy TEIUIOTH HA
TypOiry K-325-23,5 Ta ma Typb6iny K-300-240-2 mpu
enekTpuuHiil motyxHocti 300 MBT, TO 3 puc. 5 BuA-
HO, IO qu TypOinn  K-325-23,5  ckmamae
1852 kkan/(kBr'ron), a typbinm K-300-240-2 -
1890 kxan/(kBr-rox), mo Oinbire Ha 2 %.
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I —— I i
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Puc. 5 — Bumpama csidxcoi napu, nosna ma numoma eumpama meniomu 6pymmo
8 3A1eAHCHOC 8I0 eeKMPUYHOT NOMYHCHOCTI

B 3aranbHOMy, s eHeproOiioka cr. Nel
JTEK 3amopizeka TEC [4], B pe3ynbTaTi peKOHCTPY-
KIii OyJI0 JOCSITHYTO 3MCHIICHHS BUTPATA YMOBHOTO
MajuBa HAa  BHPOOHHIITBO  EICKTPOCHEprii 3
365 r/(xkBtron) mo 340 r/(kBt'rox), Takox 30inbIICH-
HsI BCTAHOBJICHOI TTOTY>KHOCTI 110 325 MBT.

BucHoBku

1 Jocmimxeno, mo (akTHYHI 3HAYEHHS BHYT-
pimHix BimHocHux KKJI mmiinapis Bucokoro, cepen-
HBOT'O Ta HU3BKOT'O THCKY, OTPHMaHI 3a pe3yabTaTaMu
TEIJIOBUX BUNPOOYBaHb, MPAKTUYHO BIAMOBIJAIOTH
PO3paxyHKOBUM 3HAYEHHSM 3aBOY-BUPOOHHKA.

2 Ha ocHOBi aHami3y JOCTIKCHb IOKa3aHo,
II0 TapaHTii MO MOTY>KHOCTI Ta MUTOMIi BUTpPATI Tel-
JIOTH BUTPHMAHI.

3 BcraHoBneHO, 10 piBEHb EKOHOMIYHOCTI
TypOinn K-325,23,5 Bumwmii Ha 2 % y mopiBHSHHI 3
TypOinoto K-300-240-2.

4 Pexonctpykuisi eneproonoky cr. Ne 1 JITEK
3anopizpka TEC Moke BBa)KaTUCh YCIIITHOIO, 3aB/s-
KA  JIOCATHEHHIO  YCIX  TapaHTIMHUX  TEXHIKO-
€KOHOMIYHMX MOKa3HUKIB, Ta PEKOMEHIOBaHA JI0 IO-
JIANBIINX BIPOBA/KEHB.
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AHHOTAITHA B cmamve npusooumcs CpagHeHue pacuémHuuix 2apaHmuiHblX mexHUKo-9KOHOMUYHBIX noKazameinet myp-
ounvt K-325-23,5 a umenno xoaghduyuenmos nonesnoeo oelcmeusi YyuiuHopog 6blCOK020, CPEOHe20 U HU3K020 0aslieHus a
makice Y0enbHo20 pacxood meniomyvl Ha NPOU3E00CMBO INEKMPULECKOU IHEPUL C Pe3VAbMAMAMU Menio6blX UCHbIMAHULL
mypounvt cm. Ne 1 JITOK 3anopoorcckoii TOC. Taxoice onucvisaemcsi cnocod npusedenust OnblmHolX OAHHbIX, NOLYYEHHbIX 6
pe3ynomame menio8blX UCHbIMAHUL MYPOUHbL, K HOMUHANLHBIM YCIOSUAM OISl CPABHEHUS C PACYEMHBIMU 2aPAHMUTIHBIMU
BeNUUUHAMU.

Knrwuesvle cnosa: pexoncmpykyus, 3Hep200a0K, UCnbimanus, eHympennui omuocumensvusiti KI1/{, yoenvHuiii pacxoo men-
JI0Mbl, HOMUHANbHBLE YCNIOBUSA, MAMEMAMUYECKdsl MOOEb.
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