YOK 620.92
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Ha ocHoBe reHeTHYECKOT0 AJITOPHTMA NPOU3BEIEH PacuéT pas/IMYHbIX BAPHAH-
TOB 2J1eKTpocHabmeHus cryaropoaka FOYpI'Y Ha 6ase pacnpene/iéHHo# reHepaitny.
Jan kpartkuii ananuns 3p(EeKTHBHOCTH KaXKA0ro BAPHAHTA, H BbIPa0OTAaHBI peKo-
MEHJAIHH N0 BeACHHIO pesXxuMa paboThl CTAHUHI B IPHHATBIX YCJIOBUSAX.

Knarouegwle cnoea: pacnpedenénnas ceHepayus, 2eHemudecKuil aneopumm, 6nox, yc-

MAHOBIEHHIA MOU{HOCHIb.,

Diverse SUSU power supply solutions on a base distributed generation are made
via a genetic algorithm. A short analysis of each type of solution is presented and the
station work regime guidelines are given regarding the assumed conditions.

Keywords: distributed generation, Genetic algorithm, unit, installed capacity.

IIpu peamuzanyy HalHOHANBHOTO TIPOEKTa Hayd-
HO HccaenoBarenbckoro ynusepcutrera I'OY BIIO
IOVpI'Y oxupaercsi cymeCTBEHHBIH POCT 3IIEKTpUYe-
CKOW MOINHOCTH, TIOTpebnsiemoli ynusepcuretoMm [1].
IToxpeiTHE BO3pacTarOHIMX HArpy30K BO3MOXKHO JHOO
3a c4éT BHeUTHEH ceTy, MubOo MyTéM COOpPYKEHHA CO0-
CTBEHHBIX 3JIEKTPOCTaHIUH.

B paMkax peam3alddl NPHOPUTETHOTO HALHO-
HaJbHOTO TpoekTa «obpasoBanue» B IOYpI'Y yxe
Oblla mocTpoeHa TepBas OYepelb Ta30NOPIIHCBON
muHd-T3I] momuocTeio 2,4 MBT. B HacTosmuil Mo-
MEHT OpHHATO pElIeHHE O CTPOUTENbCTBE Ta3oTyp-
OuHHOH cTamim MomHOCTHIO 2 MBT. B HacTosmei
CTaThe PAcCMOTPEHBI BapUaHTHI 3NECKTPOCHA0KEHUA
CTYArOpOIIKa C YIETOM MEPCTIEKTUBHOTO pOCTa Harpy-
30K ¥ BO3MOXKHBIX PEXKHMMOB BBLIAUN 3JIEKTPOIHEPTUH
cTaHuuel. JlaHbl pekoMenaanKy no BeIOopy Haubomee
ONTUMANIBHOTO pexknuMa paboTbl obopynoBanud. [ing
peleHnst ONTHMU3ALMOHHON 3afayK BeIOOpa coctaBa
000pyIOBaHUS WCIONB30BAICT TCHETWIECKHH airo-
putm (I'A) [2, 3], peann3oBanHbIi Ha 0aze mporpam-
Mbt «Easy NP 2.0» [4].

IMuranve cTyaropoaxa OCyIIECTBISAETCA B COOT-
BETCTBMH ¢ pacuéTHoil cxemoii (puc. 1), mo dunepam
21 m 25 nopcrannuy «3anagHas». Harpysxm 0,4 xB
sanuranst ot TI1296, TI11297-1, TI11297-11, PIl4-,
PII4-1, PII72-1, PII72-1I, PI127-I, PI127-11, TIT1113,

Ha pacu€THOW cXeMe 3TO BbIACICHHbIE y3ibt 44, 7, 38,
2,37, 1, 25, 60, 26, 30, ocTajbHBIe MATAIOT HArpy3Ku
CTOpoHHMX moTpeduTenei. O6mas Harpys3ka 110 BceM
noactanmsaM HOVYpl'Y cocramger 3645 kBt (cpen-
HAS 33 [iBa TO/Aa MakCHMajIbHas Harpy3ka 1o JaHHBIM
W3MepeHuit), Iannpyercs e€ ysenmdenue Ha 2400 kBt
(3000 ¢ ycranoBkoii cynepkomnbioTepos). Ha Teppu-
TOPHH YHUBEPCHTETa BHIOpPAHO JBE IUIOMAAKH UL
BO3MOKHOTO pasMelteHus cranmmi. [loapasymesaercs
BO3MOJKHOCTh CBOOOZHOM Hepenaqyyt 3JeKTPOIHEPruu
MEXITYy BCEMM MOTPEOUTETAMHI YHUBEPCHTETA.
OcHOBHO¥ BapuaHT ANEKTPOCHAOXKEHUs CTYAro-
polKa, NPUHATHIN Ha NAHHBIH MOMEHT, ITOJpazyMeBa-
€T YCTaHOBKY OFHOW CTaHIMK HAa NJIOLIAJKE B LIEH-
TpanbHOW 4acTH KaMmyca. PeXuM Mpoaaku 3IEKTPo-
9HEPrHU B CETh HE MPENyCMOTpPEH, BcE BhIpabarhiBae-
MO€ TEIUIo NOTpebiigeTcs Ha MEeCTe B COOTBETCTBHH CO
CpeIHUM HJIS AAHHOTO BPEMEHH rofia noTpedicHueM.
Kak anpTepHaTHBa PacCMaTpHBAETCA TIOAKIOYEHHE K
BHewHel cety 1o nee 17 toic. py6./kB1. Tapude! na
JNEKTPUUECTBO, ra3 W TETUIOBYIO 3HEPTHIO COCTABIIA-
0T COOTBETCTBEHHO 1,62 py6./kBTu, 2,448 py6./M3,
441,2 py6./Txan (uewst 2009 roga) {7], ator Bapuant
NpuHAT Kak 6a30BbIH {Tabm. 1). Ha puc. 2, a noka3zans!
MecTa TOAKIOYECHHs OJIOKOB B paclpenesuTe bHOM
CeTH CTYNIOpOlKa € YKazaHHMEeM WX HOMHHANLHOMN
MotsocTH. [lomydeHHBIH pe3ynbTaT CTPOUTENLCTBA
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Puc. 1. Cxema pacnpeaenurenbHoit ceTM cryaropoaka

PacyéTt BapmaHTOB 3rieKTpocHabxeHus cTyaropoaka

Hucno u MOULIIHOCTH 6HOKOB, HaxXOOAauIuxcs FO,ZI. NpUBEH. 3aTpa- O6H1 YCTAHOB.
o | Yo | o ereon | o

P PII4-1 | PI4-II 1296 PIT27 Too. py, KBr
piv)| 1x1000 | 1x1000 1x380 -

1 Baf%‘j’z’“;‘ /ZZF;?;‘;”- HA 1x1000 - 1x380 - 54312 2380
T 3 11000 | 1x1000 | 1x380 -
H3 1x1000 | 1x1000 | 1x380 -
Ut 1x1000 | 1x1000 | 1x600 -

2 2/2,5/441/17 HI 11000 — 1600 - 57225 2600
3 1x1000 | 1x1000 | 1x600 -
H3 1x1000 | 1x1000 - -
Jibj| 1x800 | 1x800 | 1x1000 -

3 2,5/2,5/441/17 HI 1800 | 1>800 — - 60 364 4200
J3 2x800 2x800 1x1000 -
H3 1x800 - 1x1000 -
An 1x1000 | Ix1000 | 1x600 -

4 | 1.61,548117 HIL_ | 1x1000 - 1600 - 48 597 2600
JIE 1x1000 | 1x1000 | 1x600 -
H3 1x1000 | 1x1000 - -
it} 1x1000 | 1x1000 - -
HA - 1x1000 - -
I3 1x1000 | 1x1000 - -

5 1,6/3,5/441/17 H3 1x1000 | 1x1000 - - 60419 2000
HII 1x1000 —~ 1x380 -
a3 1x1000 | 1x1000 1x380 -
H3 1x1000 | 1x1000 | 1x380 -
T Ul 1x1000 - 1x1000 ~

BbIN

6 | mpucpoxe oﬁynae- HI_ | 11000 - - - 68 384 2000
MocTH 3 roIa 13 11000 - 1x1000 =
H3 11000 — 1x1000 -
5 Ul 1x1000 | 1x1000 | 1x1000 -

7 ;f‘i?iﬁéfﬁ?ﬁ:l HT | D000 | = 4 1xI000 | - 58 384 2380
MOCTH 5 IIeT 3 131000 | 1x1000 | 1x1000 -
H3 1x1000 | 1x1000 | 1x1000 ~

CTaHIy MOMHEOCTHIO 2380 kBT nomHocThIO cornacy-
eTcd ¢ IPHHATHIM  BapHaHTOM  CTPOUTENLCTBA
(2400 xBT1), 9T0 MOATBEPKHAET NPABMIBHOCTDL pelle-
HHS, NPUHATOTO paHEe HA OCHOBE «PYYHOIO» TEXHU-

KO-3KOHOMHUECKOTO CpaBHEeHNs BapuaHToB. Ho noy-
YeHHBIH pe3ynbTaT OpeniaraeT K yCTaHOBKe JBa OJoka
MomHocTeio 1000 kBt u omun 610k 380 kBT, uTo OT-
Jguvaercst oT npuHsTore 4x600. B nacrosmee Bpems
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Puc. 2. Pe3ynbTathl ONTMMM3aKRUM OJ15 BapyMaHTa ¢ OQHOMW CTaHLUMEeW: a — onTMMU3auus
10 BCEM BO3MOXHbIM TUNaM BNOKOB; 6 — BO3MOXHbLI TONBLKO Orioku MOWHOCTLIO 600 kBT

MOJIETTb HE MMONHOCTHIO YUWTHIBACT (DAKTOp HAIEKHO-
CTH CTaHI|H, YTO MOIJIO OBl TIPUBECTH K HONYYEHHIO
pe3ynbTata ¢ OONBIIM THCIOM OJOKOB MEHbBINeH
momuocTH. Ha puc. 26 moka3aHo BO3MOXKHOE pacrpe-
JeeHne OJOKOB Ha CTaHLIMA ITPH 3aJaHUH TOJIBKO 0310~
k0B MotHOCTHIO 110 600 KBT, Kak Hanboee JOCTYITHO-
ro s Buibpansoro npomssomureisi (ELTECO) psna
momsocTed. B pesynbrare pacuér nokassizaer dddex-
THUBHOCTb YCTAHOBKY YETHIPEX OIOKOB MOITHOCTHIO 600
kBT, mpu 3TOM 00mIHe MpHBeNEHHBIE TONOBHIE 3aTPATHI
BO3pacTatoT Ha 2488 Tric. pyo.

B OyaymeM, mpy BO3MOXHON NPOJAKE H3IHIIKOB
BbIpabaThiBacMOM 2NIEKTPOIHEPTHA CTOPOHHHAM HOTpe-
6uTeNAM, BO3HUKAET HEOOXOIMMOCTh OIIPEENICHHUS DKO-
HOMHWYECKH BBITOAHOTO Tapuda Ha e€ npojmaxy, KOTo-
PpbIii YCTPOWT M TIpoIaBla M noKynarens. Taxke mpopa-
GaTniBacTCA BapUAHT CTPOMTENBCTBA BTOPOH MUHU-T L]
¢ mopkmoueHreM k muHaMm PI127. B tabnuie npuseme-
Hbl YCIIOBUA OCHOBHBIX BO3MOMKHBIX BapHWaHTOB 3JIEK-
TpocHaOXEHMsT CTYATOPOKA MPH CTPOUTENLCTBE OIHOMN
CTAHIMHK B IIEHTpaTbHON HacTW KamIyca, AaHbl TpeaBa-
puTenbHbIE PEKOMERIAIHN TI0 BEIDOPY cocTaBa obopy-
nosanust B netree Bpems muém (JJT), mousio (HJT) u B
sumHee BpeMst TuEM (J13), Housto (H3).

Kak BunHO u3 Tabuuiipl, Henecoo0pa3HocTs cob-
CTBCHHOJ IeHepally BO3pacTaeT ¢ YBEIMIeHHEM Ta-
pudOB Ha MOKYTIAeMYIO 3JIEKTPOIHEPTHIO. (BApHAHTHI
1-3), ¢ yBenmuueHHeM ke LeHb Ha TOTIMBO TPHU TO-
CTOAHHBIX Tapuax Ha DJIEKTPHUECTBO, peHTalesb-
HOCTh COOCTBEHHOH reHepali¥ IafaeT, CTAaHOBUTCHA
BHITOJIHEE JJICKTPOSHEPTHIO HYAcTMYHO NOKYMaTh OT
cetu (BapmanTel 4, 1 1 5). Bo Bcex paccMOTpeHHBIX
BapHAHTaX POCT HArPy30K MHCTHTYTa TOKPHIBAETCS
coOcTBeHHONM TeHepaume#l, no3TOMy HjaTa 3a HOA-
KJIFOUEHHUE K CETH HE IPOH3BOIUTCA.

BrociencTBuM  BO3MOXKEH  BapHaHT  pabOTHI
CTaNIMM ¢ BBIJAYeH WBJIMIIKOB JIEKTPOSHEPTHH B
CeTh N0 OTOBOpeHHOMY Tapu(y. Moxmens mossonseT
OIIpENIeNIATh PeXXUM paboThl CTAHLIMHU NPH Pa3NMIHbIX
tapudax Ha npoJaBaeMyro 3IEKTpo3Hepruio. Pac-

cMaTpHBalach Ipojaxa B ceTh o nere 1,1; 13 u 1,6
py0./kBT-u. PacuTt moxaszan, 4To mpH pocte Tapuda
Ha TIPOAABacMYyIO 3JIeKTPO3HEPIHI0, YCTAHOBJICHHYIO
MOIITHOCTE CTaHIIMY MMEET CMBICI [IOBHIIMATh. A aHa-
N3 PEKOMEHJOBAHHOTO peXuMa paboThl CTaHIMHA
NoKa3pBaeT TEHACHHUMIO K Oojiee paBHOMEpHOH 3a-
rpy3ke OIOKOB B T€4eHHE CYTOK. Paccmartpmsas pas-
Jr4HBIE Tapu(bsl HAa NPOJaBAEMYI0 SHEPTHIO, MOYKHO
JleNaTh BHIBOJX O HAMMEHBIIEH NEHe 110 KOTOpoi nMeeT
CMBICTI TPO/IABATh U3HIIKHU B CETh.

Boinm DpoBenEHBI PacuEThl MO CTPOUTENBCTBY
BTOpOH cTaHIMM ¢ moiaxmoueHneM k PII27 mpu o6-
HieM pocTe Harpys3ok yHuBepcurera 3000 xBTt. B xa-
4eCcTBE BO3MOXHBIX K YCTaHOBKE OJIOKOB paccMaTpu-
BaliCh Ta3ONOPIUHEBBIE OJOKHM MOLIHOCTHIO JO
1000 xBt. Haubonee orTuManbHEIM B JaHHOM cllydae
OKa3ajoch CTPOUTENBCTBO ABYX CTaHIMH MOIIHOCTBIO
2000 kBt ¢ nogwnouenueMm k PII27 u 1400 Bt ¢
noaxmouenneM K PII4. Ecau s naHHOrO BapHaHTa
ydecTb BO3MOXKHOCTb BbLAa4H 1o Here 1,1 py6./xBT 4,
TO MOIDHOCTH cTaHnuu Ha PII4 mopeimaeTrca 1o
2000 xBT, HO npuUBeIEHHLIC TOAOBLIE 3aTpaThl TEM HE
MeHee ymeHbIaTes Ha 3504 Tric. py0. 3a cuér noxona
OT [PONAXHU DIEKTPOIHEPIUH.

B kauectBe 1eneBoH (hyHKIMM B MOJENM UCHOIb-
3yI0TCSt TOJOBbIC NMPHUBENEHHbIE 3aTPaThl, pacCUNTaHHbIC
npH cpoke okyriaeMocte 7 jet. Ipu 3tom tapu(s! Ha
raz, 3MEKTPUYECTBO U TEIUIO MPeANosaraloTcs Hom3MeH-
HbIMH, YTO Ha caMOM Jene He tak. Jins BapuaHTa co
CTPOWTENLCTBOM [BYX CTaHIHMI Taroke ObUT NPOBEIEH
pacdér, MpM KOTOPOM KaKHpIH W3 TapudoB €XErofHO
yeemmuuBasica Ha 20 %. HecMoTps Ha onnHakoBoe yBe-
JIMYEeHHE UEHBI BCEX MOKYMAaeMBIX pecypcoB, 6e3 ne-
TAJIbHOTO pacuéTa TPyOHO NMpeAcKasaTs obwmi sddext
OT TaKWX W3MEHEHWH, MOCKONBKY H3MEHEHHEe KaKAOH
UEHB! N0-PAa3sHOMY CKa3bIBAETCA Ha OOIIEH 3KOHOMHYE-
cKoit sddextuBHOCTH paboTHl Beel cuctemsl. Ilpose-
JIEHABIH pactéT MOKa3all, YTO TIPH TakKuWX YCHOBHAX Oy-
JET 1e/leco00pasHbIM CTPOHUTENLCTBO IBYX CTaHIWil, HO
oompineii MoluHocTH. K PI127 yxe Oyner nogionodeHa
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OnpedesieHue 803MOXHLIX Nymell pazaumusi 37eKMPoCcHabxeHus

cmydzopodka HOYplY Ha ocHoge 2eHemuYecKoz0 anzopumma

crannus 3000 kBT, a B UeHTpaibHOHU YacTu OyneT Haxo-
JATcs crarimg MomHocTh0 2400 kBT ¢ noakmoueHneM
k PI14 (I-I) m TIT1296.

Tocne onpenenerus oOLiel MOIHOCTH CTAHIWHY U
TIPEIBAPUTENBHOr0 YTOUHEHMA peXnMa e paboThl
HMEET CMBICH NpoBecTH Oonee neTanbHeIH pacd€T, Ipu
KOTOpOM OYZeT onpeseNaThcsA He TONbKO 0bIee KO-
4ecTBO OJIOKOB, HAXOMAIMXCH B paboTe B NaHHBIH WH-
TepBal BPeMEHH, HO M UX 3arpy3ka ¢ y4ETOM pacxof-
HBIX XapaKTEepHUCTHK JAHHBIX yCTaHOBOK. Tako# pacuér
6p1 nipoBeAEH WA 6110K0B MoIHOCTEIO 600 KBT. BRI-
JIO OTIpEZieNieHO, 4To Henecoodpasno Ha PI14-11 ycrano-
BUTEH fea Onoka 600 kBT M 3arpyxaTh UX Ha ITOJHYIO
MOIIIHOCTh, 2 JI1eTOM B HOYHOH IEpHOJ TONIBKO Ha 528
kBt. K PII4-I cneayer noaxmouuTs ofuMH 6nox 600
kBT ¥ 3arpyxarb ero Ha NOJIHYIO MOINHOCTB, @ JIETOM
HOUbi0 Ha 530 kBT, Ha TI11296 Taxxke cnemyer ycra-
HOBUTH Onok 600 kBT ¢ mocroanHoi nonHo# 3arpys-
KOH, IETOM HOUBIO €70 1IE/IECO000Pa3HO OTKIIOYATS.
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