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[lpeaucnoBue

LlennunnpuHumnel ctTaHgapTusauum B Poccumnckon PegepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHin», a npasuna NnpuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUSAY

CBepgeHUA o cTaHgapTe

1 NOAIrOTOBINIEH Hekommepdeckum napTtHepcTBoM  «MHHOBaUMM B 3MEKTPOSHEPreTuke»
(HI'T «MHB3I1»), ®epepansHbIM rocygapcTBeHHbIM YHUTaAPHBIM NpeanpuatiemMm «BcepoCCUNCKUN Hay4vHO-
nccnegoBaTenbCKUA MHCTUTYT cTaHAapTM3aunum n ceptudpukaumm B mawmnHoctpoeHun» (BHUHMALL) Ha
OCHOBe CODCTBEHHOIO ayTEHTUYHOTO NEPEBOAA Ha PYCCKUN A3bIK CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHunyeckum kommtetom no ctaHgaptusaumm TK 039 «OHeprocbepexeHune, aHepretTnyec-
Kas 9 PEKTUBHOCTb, S3HEPTOMEHEXKMEHT»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE MMpukasom PenepanbHOro areHTCTBa o TEXHNYECKOMY
perynmpoBaHunio M MmeTtponorin ot 28 ceHTabps 2011 1. Ne 359-cT

4 HacTtoawmun ctaHaapT asngeTca MoaNPULUNPOBAHHBIM MO OTHOLUEHUIO K MeXayHapoaAHOMY cTaHOapTy
NCO 13602-1:2002 « Cuctembl TeXHUYecKkune sHepretTndeckne. Metogbl aHanmsa. Yactb 1. OCHOBHBIE NONOXe-
Ha» (ISO 13602-1:2002 « Technical energy systems — Methods for analysis — Part 1: General» ) nyTem nsme-
HeHUA OoTAernbHbIX (ppas, KOTopble BblAgeneHbl B TeKCTe KypcuBoM. BHeceHMe ykasaHHbIX TeXHUYeCKMX
OTKNOHEHUN HAaNpaBMeHO Ha YYEeT HaLMoHanbHOW 3KoOHOMUKN Poccunckon ®eaepaunm n ocobeHHOCTEN POC-
CUNCKOW CTaHOapTU3aLunn.

HaunmeHoBaHMe HacTosdLWero ctaHgapta MSMeHeHo OTHOCUTENTbHO HAaUMMEeHOBaHUA YKa3aHHOro MeXxay-
HapoaHoro ctaHaapTta and npuseaeHua B cootTBeTcTBUe CTOCT P 1.5 (NyHKT 3.5)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOPpMaUUOHHOM YKazamerne «HalyuoHalbHble cmaHOapmabi», a mekcm UaMeHeHUU U rornpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPpMaUUOHHbLIX yKazamernsax « HayuoHanbHble cmaHOoapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauwe20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHpgapTuHdopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CUCTEMbl TEXHAYECKUE SHEPIETUYECKUE
MeToabl aHanu3a
YacThb 1

OCHOBHbLIEe NONOXeHuns

Technical energy systems. Methods for analysis. Part 1. Basic principles

[laTta BBegeHna — 2012—07—01

1 O6nacTb NpUMeHeHus

HacToawmn ctaHgapT npUuMeHsaeTca Anga aHanusa, onpegeneHnsa XxapakTepucTuk 1 CpaBHEHUA TEXHU-
YEeCKUX 3HepreTMYEeCcKUX CUCTEM C Y4EeTOM BCEX BXOAHbIX 1 BbIXOAHbIX akTopOoB, B TOM Yicie haKToOpoB pucka.
HacToawmn ctaHaapT coaepXnT npasuna U pekoMmeHgaLuny Ana Takoro aHanusa.

HacTtoawunin ctangapT npeaHasHadveH 4ns yCTaHOBNEHUA CBA3en MeXay BXOAHbIMU 1 BbIXOAHBIMU ddak-
TopaMu 1, Taknm obpasom, crocobcTBye T NOATBEPXKAEHUIO COOTBETCTBUA, KNaccugukaLmmn MapKupoBaHUNIO.

2 HopmaTuBHbIe CCbINKN

B HacTodawemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBLIE CChINKUA Ha crneayiowme ctaHaapThl:

[OCT P NCO 13600—2011 Cucrembl TexHu4Yeckme a3Hepretundeckme. OCHOBHBLIE MNOMNOXEHUS
(NCO 13600:1997, 1DT)

[OCT P NCO 14040—2010 Skonornyecknm meHeaxmeHT. OueHKa XKM3HeHHoro umkna. NpuHumnel m
cTpykTypa (MCO 14040:2006, IDT)

[TpnumeyaHune—Illpu NONb30BaAaHMM HACTOSILLMM CTAHAAPTOM LenecoodbpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHO4APTOB B WMHMPOPMAUMOHHOW CUCTEME ODWero nonb3oBaHusag — Ha oduumanbHom cante PegepanbHOro
areHTCTBa NoO TEXHNYECKOMY PErynmpoBaHuUo U METPOIOrMU B ceTu MIHTEPHET nnun No eXXerogHo n3gaBaemMmomMmy nHQoOpma-
LMOHHOMY YKa3aTtento « HaunoHanbHble CTaHAAPThI», KOTOPbLIN ONYOBNMMKOBAH MO COCTOSHMIO Ha 1 SIHBAPS TEKYLWEro roaa, u
N0 COOTBETCTBYIOWMNM €XEMECAYHO N3JaBaeMbIM MHDOPMALMOHHBIM yKa3aTensam onybrMKOBaHHbLIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUMN HACTOSIWMM CTAaHAAPTOM CreayeT PyKOBOACTBO-
BaTbCH 3aMEHALWUM (MBMEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHLIM CTaHAAPT OTMEHEH Be3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM gaHa CChINKa Ha HEro, MPUMEHSIETCSH B YaCTU, HE 3aTparmBatoLlEen 3Ty CCbISIKY.

3 TepMUHbLI N onpegeneHus

B HacTosAwemM cTaHaapTe NpUMeHeHbl criegyoLe TeEpMNHbI C COOTBETCTBYIOLMMN onpeaeneHnsaMu:

3.1 3aTpavyeHHaa 3Heprua (embedded energy). OOLlee KONMYECTBO 3HEPrun, HENoOCpeacTBEHHO
3aTpavyeHHOoe Ha NPOM3BOACTBO UMM N3FOTOBMNEHME UCXOAHBIX BXOAHBIX PaKTopoB, He0bXoanMMbIX ANnsl co3aa-
HUA TEXHNYECKOWN 3HEepPreTn4eCcKkom CUCTEMBI.

[ PUMEYAHWE — B CliyHae BblBOAa U3 3KCIIlyataunn U rEI,Z-EU'II:-.vHEI:"ILIJ'EFU NMOBTOPHOIO UCMNOJ1Ib30OBaAHNA MaTepuna-
NOB 4YacTb BINOXEeHHOW JHEPIMnN MOXXET B HEKOTOPbLIX CllyHaHX BbIThb BO3BpaLllEHa.

U3paHune odbmumanbHoe
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3.2 TeXHU4Yeckada aHepreTudeckad cucrtemMa UM TexHudeckaa aHeprocucrtema (technical energy
system): CoBOKyNnHOCTb 0bOpyaoBaHUS U NpeanpuaTmus (3aBoda), B3aUMOAESUCTBYIOWNX MexXay coboun C
LleNTbio NPOU3BOACTBA, NOTPebneHns N, BO MHOTUX cnydasax, npeodbpasoBaHna, XpaHeHUs, nepeaaym aHepre-
TUYECKOro NpoayKTa n Apyrux SHEPreTUYeCcKUX pecypcoB UMK nx nepepadoTKu.

[TpumeyaHwmne—TllOHATUE TEXHUHECKON SHEPIrETUHECKON CUCTEMBI BKITIOYAET B CEDA TakKKe ApYyrne sHepretum-
YEeCKNEe Pecypchl, YTO pacwmpseTt onpegenenne, npusegeHHoe B fOCT P CO 13600.

3.3 3HepreTUdecKuUU pecypc (energy resource):.

3.3.1 Hocumenb aHepa2uu, aHepaUuss Komopoa2o UCrofib3yemcs Unu Moxem bbimb UCIOMb308aHa rpu
ocywecmsrieHUU X03sUCme8eHHOU U UHOU O0esimellbHOCMU, a makXxe 8U0 3Hepauu (amoMHas, merifiosas,
arlekmpuyeckasl, afleKmpomMaaHUmHas unu opyaou euo aHepauu) [1].

3.3.2 JltobasamaTtepus unucmna npupoabl, KOTopble MOryT ObITh NpeobpasoBaHbl B 3HEPreTU4eCKUN Npo-
OYKT UN HANPAMYO B KOHEYHYHO SHepreTUYecKkyro NpoayKLUUIo; saHepreTUdeckne pecypckl MOryT ObITb Knaccu-
pnLUMPOBaHbI KaK BO30DOHOBNSIEMbIE, HEBO3OOHOBNAEMbIE NN BOCCTAHOBUMbBIE PECYPCHI.

[TpumeyaHwmne—Illpumepbl SHEPreTUHECKUX PECYPCOB NPpUBEAEHb! B Tabnuue 4.

3.4 KOHeuYHad aHepreTuyvyeckaa npoaykuusa (energy service): [NonesHbln, U3MEPUMbIN BbIXO4HOU NPO-
OYKT NoB6ON CUCTEMBI, UCTIONb3YIOLLEN SHEPTUIO.

[TpnumedaHwue—Illpumepbl KOHEHHON 3HEPreTUYEeCcKoOn Npoaykumm ansa dagaHHbiXx PyHKUMOHANbHbIX e4nHUL
npuBeaeHbl B Tabnuue 5.

3.5 3aHepronoTpebnawLwan cuctema (energy-use system): Hactb TeXHUYECKOWN 3HEPreTUYEeCcKOU CHUC-
TeMbl, Npeobpa3sylollaga sHepreTuiecknid NPoayKT Unn gpyrme UCTOYHUKA SHEPTUM B KOHEYHYIO SHepreTuvec-
KYIO NpoayKUUIO.

3.6 dpyHKUMOHanbHaA eguHuua (functional unit): KonunyectBeHHoe npeacTaBneHUe TexXHUYeCKoU
SHepreTn4eckon cUcTeMbl AN UCMONb30BaHUA B KAYeCTBe UCXOAHOW e AUHULLBI U3MepeHU4.

3.7 BO30OHOBNAeMbIN pecypc (renewable resource): lNpupoaHbIA pecypc, AN KOTOPOro CKOPOCTb
BO3HWUKHOBEHWSA paBHa UM NpeBbILLAaeT CKOpOCTb 0TOOPa U3 NpUpoaHON cpedbl B TEXHUYECKYIO cdhepy.

3.8 cpeacTBa npousBoacTBa (capital goods): BxoaHble hakTopbl TEXHUYECKON S3HEPTreTNYeCKOMN CUC-
TeMbl, BKJTloUaroLwme B cebs MHBeCTUpyeMble NPoaYKTbl M KOHCTPYKLMOHHBIE MaTepuansl.

3.9 kanutanoBnoxeHuna (capital investment): CpeacTea npousBoacTBa U OeATENbHOCTb MO CTPOU-
TeNbCTBY UMW YCTAHOBKE, COCTaBNAOLLME TEXHUYECKYH SHEPreTUYECKYHO CUCTEMY.

4 MeTtoabl uccnegoBaHUA TeXHUYECKUX IHEepPreTM4YeCcKuxX CUCTEM

4.1 O6wme nonoxeHus

MeToaunka nccneaoBaHuUs TEXHUYECKUX SHEPreTUYeCcKUX CUCTEM UMeeT ABa pPa3fINYHbIX, HO ACMONMHSA0-
LLMX Apyr Apyra metoaa.

[lepBbIN MeTOO — UCCNeaoBaHNE KOMOUHMPOBAHHON TEXHUYECKON 3HEPreTUYecKon CMCTEMBI (MaKpo-
YPOBeHb). 3BeHbA, POPMUPYIOLLINE TEXHUYECKYIO 3HEPrOCUCTEMY, UCMONb3YIOLLNE 3HepreTUYeCcKUA NPoayKT
NN UCNONMb3YIoLLME HAMPSAMYIO UCTOUYHUKN SHEPTUN, MOTYT ObITb COMOCTaBMEHbI M ONTUMU3NPOBAaHLI C pasniy-
HbIX TOYEK 3PEHUS:

- TexHu4eckon (be3onacHOCTb, OCYLLECTBUMOCTb, HAAEXHOCTb);

- 3KOHOMMYECKOW (KOHKYPEHTOCMOCODOHOCTL, SKOHOMUYECKasa AOCTYNHOCTb, 3P EKTUBHOCTL);

- 3Konorudeckomn (Bblbpockl, knumart, bruocdepa).

[daHHbIM MeToa nccnegoBaHUA NO3BONSAET y4eCTb BO3AEeNCTBUA Ha coLManbHyo cpeay, B TOM YMCTE 300-
POBbe, bnarococTossHME U OOLECTBEHHbIE 3aTpaThl. OTOT METO/ TAKKE NMO3BONSAET NPUHAMAaTb cTpaTernyec-
KMe pelleHnd B pasnnYHbIX BONpocax, TaKMX KaK CoOXpaHeHUe pecypcoB, 3KOHOMUSA MHOCTPaHHOW BankoThl,
HalMoHanbHasa 6e30MNacHOCTb U NeperpyXeHHOCTb AOPOXKHOro ABMKeHUA. BceCcTopoHHee cpaBHEHME Yrofb-
HOW, HePTAHOW, ra3oBOW, rMapaBinyYeckon, BeTPpOBOW, B1O-, CONHEYHOU 1 BOAOPOOAHON TEXHUYECKNX 3HEPro-
CUCTEM COCTaBNAET NPUMEpPHLI AaHHOIo MeToda UccrneoBaHUS.

BTopon MmeTogq — anbTepHaTUBHbLIE BAPUAHTbI TEXHUYECKUX BHEProcUCTEeM B nNpegenax KoMOMHUPOBaH-
HOW TEXHUYECKOWN SHEPTOCUCTEMBI (MUKPOYPOBEHL). SHEProcuUcTeMa MOXET ObITb 0bpasoBaHa U3 0aHOW NNK
HECKOJbKMUX MNOACUCTEM, KOTOPbIE MOTYT ObITb CKOMOUHUPOBAaHLI, NpoaHanM3npoBaHbl UMM CONOCTaBMNEHbI C
anbTEPHATUBHOWN TEXHNYECKON 3HEPTOCUCTEMON HA Pa3fIMYHbIX 3Tanax. OTU anbTepHaTUBHbIE KOMOUHAaLUK
MOTYT KacaTbCsl METOO0B NMPOU3BOACTBA, NpeocbpaszoBaHus, YyCOBEPLLUEHCTBOBAHUS, TpaHcdopMaunn, nepeaa-
yun, nepepadoTKn NN XpaHEHNA SHEPTETUYECKUX NPOAYKTOB, NMOO 3HepronoTpebnatoLnx npoLLeCccos.

2
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[1B>xeHne sHeprumn B npegenax oobeauHEHHOW SHEProcUCTEMbI B NpoLecce NPoxXoXaeHna ctagum oT
BXO[a 3HEPreTn4YecKkoro pecypca Ao Bbixoaa KOHEYHOM SHEPTreTUYECKON NPOaYKLUUK, KoTopas Heobxoamnma ans
NpPoOu3BOACTBa NPOAYKTOB UMK NpeaocTaBneHns ycnyr obLero CBOUCTBA, TaKUX KaK TeJIEKOMMYHUKaL NS Unu
MeaULWHCKME yCcrnyru, npuBegeHbl Ha pucyHke 1.

HenocpeacTBeHHO noTpebnsaeMbie aHepreTuyeckue pecypcebi

1
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|
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yeckue | |
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[MoTpebneHmne KOHEeYHOW
‘ OHeprocuctema(bl) TexHuyeckas(une) SHEPrEeTUYECKOM NPOMYKLINY J

|

BoccTtaHaBnuBaeMble SHeEpreTnyeckme
K apyrum cuctemam pecypChbl OT gpyrnx cuctem

1 .
) [JaHHbIV TEPMUH BKNOYaET B ce0S 1 NOHATUE pacXOoO0BaHUA 3HEPreTUYeCcKoro NpoaykKTa, B COOTBETCTBUM C pas-
aenom 7 npucynHkom 6 B FOCT P ICO 13600, n HenocpeacTBeHHOe noTpebrieHne aHepreTUYyeckmnx pecypcos.

Y — ytedka; MM — nonytHas npoayKuus; q — 3HEpPreTUYEeCcKUii NPOIYKT; © — 3HepreTu4yeckme pecypcehl,
MCMONb30BaHHbIE A1 SHEProcUcTEMBI; |: — 3HeprocucTemMa Unmn TEXHONOrnM4eckoe 3BeHO; C> — NpOAYKLMS UNi

obuwume ycrnyrun, NCnolib3yrwme KOHe4YHYR sHeEPIreTN4eCKyr rnpoaykumnko

PucyHok 1 — [1BuxXeHue aHepruu B npegenax oobeauHeHHON TEXHUYECKON SHEPreTUYEeCKOM CUCTEMBI

4.2 TexHNn4YecKkme 3IHepreTuYecKne CUCTEeMbl, MNPOU3BOAALLUE COMOCTAaBUMYHD KOHEYHYIO
3HepreTUYecKyr NnpoayKuuto

[ToMepbl YNPOLWEHHbBIX anbTEPHATUBHBLIX TEXHUYECKUX SHEPreTUYECKUX CUCTEM NPUBEAEHbI B Tab-
nmue 1.



[OCT P 54428—2011

Tabnwuya 1 — AnbTepHaTUBHbIE TEXHUYECKNE SHEPreTUHEeCKue CUCTEMBI

y TpaHcnopTupoBaHue/ SHepronoTpebnawwaa | KoHe4vHas sHepretudeckas
JHEPreTU4eCKUn pecypce
npeobpasosaHue/pacnpeneneHme cucrema npoayKUus
[T4ennHbIN BOCK KOHHas NOBO3Ka — CBEYHUK — TEenexkKa CBeva CBeT
CONHEYHbIN CBET CeeToBas Tpyba — Ceert
[pupoaHbIn ras TpybonpoBog — 3NEKTPOCTAHUNA — IMNeKTpUnYecKas CeerT
kabenbHasa cetb — nNpeobpasoBaTernb namnovka
Betep Bo3aywHbIN BUHT — dnyopecueHTHas CeeT
reHepaTop — TpaHchopMaTop — namna
kabenbHas ceTb

Bo3MOXXHbIe KOMOUHAL MM TEXHUYECKNX 3HEPIrOCUCTEM Ha NPeanpUATUN C NX PasNMYHbIMU SHepreTuvec-
KUMW BXOOHBIMW pakTopaMn U KOHEUYHOWU 3HepreTudeckon npoaykunen Ha Bbixoade nokasaHbl Ha pUCyHKe 2.
[TocpeacTBOM yKasaHHbIX BXOAO0B U BbIXOAOB MOXKET ObITb NMpoaHann3npoBaHa KaXxgast CucTema, UCMoNb3yHo-
LLlIasl SHEPrnto, N CpaBHEHLI anbTePHaTUBSI.

Cucrtema

TOMNUBO- ynpaeneHnhe
obecneveHns
- —— E E——  EE——  EE—— N E— E EE—— E E——  E——  E——  E—

|
|
|
“ Tenno/TeMneparypa

CucteMbl cHabXeHUs1 aHepreTUMeCKUMMn CUcTeMbl KOHEMHOro Ucnofib3oBaHUs 3agadn/pesynbTaThl MICNONb30BaAHWUSA
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PucyHok 2 — lMpumepbl BO3MOXHOW KOMBUHALUM SHEPrOCUCTEMbI HA NPEANPUATUN
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5 AHanus Bxoaa-BbIXoAa TEXHUYECKNX IHEepreTM4eCcKMx CUCTeM

5.1 IneMeHTapHaa Mmoaenb BXoA-BbIXopn,

TexHndeckasa sHepreTnyeckasl cuctemMa gomkHa ObiTb NpoaHannsnpoBaHa NocpeacTBOM CTaHAapPTUIN-
POBaHHbLIX MoAeNen BXxoga-sbixoaa, NO3BONAKLWNX CUCTEMATUYECKM CPpaBHUBATL KONTMYECTBEHHbIE U KaveCT-
BEHHblE MoKaszaTenu. J3NeMeHTapHad ModeNb BXOoAa-BbiXxoda, oOnucbiBarowWwasl JMobdylo TeXHUYECKYIHo
3HEepProcucTemMy, BKIoYasa sce oaktopbl C onpegeneHnem BHyTPEHHUX U BHELWHUX CTOMMOCTEN UBO3AENCTBUMN,
npuBedeHa Ha pucyHke 3. [MaBHbIM 0Opa3oM npuBedeHHas Mogesb BblgensieT ABe pasnuyHblie KaTeropumn
BXO4a-BbiXo4a, NoKasaHHbIe Ha BepTukanbHoOM (A) MUTOPU3OHTaNbHOW (B) ocax.

[lpakTn4yeckme npumepbl NPUMEHEHHbLIX N CoegMHEeHHbIX Modenen Bxoga-Bbixoga pnyopecueHTHON
namnbl, XonoamnsHUKa n Mmoayna KoMOUHUPOBAHHOIO NPON3BOACTBA TEMIOBOMN U 3NEKTPUYECKOU 3HEPTrn Npr-
BeAeHbl B NpUNoXeHUAxX A, b n B COOTBETCTBEHHO.

Ocb A

[1pon3BOACTBO, MOHTaX, KanUTarbHbIU
PEMOHT U MOAEPHU3ALIUS, BKITIOYas
BXOAHbIE AaHHbIE MO BbIBOAY
N3 aKcnnyarauun

OnepaTtuBHLIE
BXOAHbIe haKTophl, JKcnnyatauuoHHbIe
Oce. B pakTop JHeprocucTema y Oce. B
HeobxoguMmble ans TeEXHN4ecKasn BbIXOAHbIE haKTOpbLI

SKcnnyartauuu, BKIIKOYas
TexHu4veckoe obcnyxusaHue

M BbIXOf, OCHOBHOIO NpoayKTa

BeixogHble pakTopbl OT NMKBUOALUA
W BbIBOAA U3 SKCNnyaTauuun, BKIOYas
BbIXOAHbIE haKTOpbl NPOU3BOACTRA,
MOHTaXa U MOAepHU3aLun

Ocb A

PucyHoK 3 — 3nemeHTapHas moaesnb BXoga-Bbixoaa

5.2 XU3HeHHbIU LUKN U AeUCTBYKOLLUUE KaTeropum Bxoga-Bbixoaa

5.2.1 CpeacTtsa npomM3BoaAcCTBa U CBsSI3aHHbIE CHUMW BXOAHbIE YCNYTN, HeobXoanMble AN CO30aHUS TeX-
HUYECKOWU 3HepreTU4eCckon CUCTEMBI, Takne Kak KOHCTPYKUMOHHBIE MaTepuansl U TpyaosaTpaThl, annapaTtHble
cpecTBa U NporpaMmmHoe obecnevyeHune, NpocTpaHCTBO U NpeaBapuUTenbLHO 3agaHHasa nHdopmMmauust, BXOAAT B
Moaenb BXoaa-Bbixoaa cBepxy, No ocn A (cMm. rpadpy 2 B Tabnuue 2). OctaTku, npurogHble AnNst NOBTOPHOro
MCNONb30BaHUA UM HEHY)KHBbIE, U BOSMOXHBIE NMOCNeACTBUSA, BKIoYada yTeYkU U BO3OEUCTBUS Ha OKPYXKaIoLWYH
cpeay, 3aKoHYMBLLUEN CBOK paboTy U BbIBEAEHHOW M3 3KCnnyaTauuM CUCTEMBI, BbIXOAAT CHU3Y Mo ocn A
(cMm. rpadby 2 B Tabnuue 3).

5.2.2 [euncTBylollmne BXoAHbIe paKTophbl, TAKMe KaK aHepreTudeckme pecypchbl UNn aHepretTudeckme npo-
OYKTbl, TOYAOBbLIE pecypchl, onepaTtuBHada MHopMaLMa U BCroMoraTenbHble MaTepuansbl, Takne Kak cMa304-
Hble MaTepuanbl, NPOXoAAT Yepes Modenb BXo4a-BblXoaa ropu3oHTanbHo No ocn B. Takne BXogHble paKTophbl
KaKk aHepreTundeckue pecypcol (cM. Tabnuuy 4) nBXxoaHble pakTopbl, CBA3aHHbIE C TEXHUYECKMM ODCNYKUBAHU-
EM TEXHUYECKMNX SHEPTETUYECKUX CUCTEM (CM. TabnuLy 2), BXOAAT cneBa no ocu B. BbIXxoabl, Takne Kak aHepre-
TUYEeCKME NPOAYKThI, KOHEYHadA aHepreTudeckasi NpoAyKLUMs, yTeukn M noboYHbIe NPOAYKThI, BKNoYasa BbIOPOCHI
NN NOTEPU, BbIXOAAT HanpaBo nNo ocu B (cm. rpadoy 1 B Tabnnue 3).
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Tabnwuya 2—Tlpumepbl BOSMOXHbIX BXOAHbLIX DAKTOPOB TEXHNYECKON SHEPreTUHECKOW CUCTEMDBI

OﬂepaTHBHble BXObl, BKINKOHaAd TexXHUHECKOe

obcny>xuBaHue

JHepreTndeckue pecypceol (Cm. Tabnuuy 4).

JHepreTnyeckue npoayktel (cm. fOCT P
NCO 13600, npunoxeHue A).

Boaayx nnum ero cocrtasnswwme (Hanpumep
O,, Ny, CO,, H,O (BnaxHocTb)).

Bopga (Hanpumep, Kak cbipbe A4MA NPOMbILL-
NEHHOCTU, XNagareHT NI 3HEProHOCUTEND).

BcnomoratenbHble marepuansl  (Hanpwm-
Mep, KaTanm3aTtopbl, peakTuBbl, KaTodbl, CMa-
304YHblE Martepuanbl, 3arnacHble  4acTu,
aKCnnyataunoHHbIE maTepuansl).

LenoBe4veckmne pecypcbl — TPyAOBbIE pe-
CypCbl Ha NpegnpusaTUn U BHE MnMpeanpusTus,
nogaep)XaHme wrara nepcoHana u ynpasne-
HUA NEePCOHAaNoM.

KnBotHassk  cmna — nUCnonb3yeTcs
€CTECTBEHHbIN 3HEPreTUYEeCKUN pecypc

KaK

Bxoabl, CBA3aHHbIE ¢ MOHTAXOM Y ODHOBNEHUEM TEXHUYECKOU

SJHEPTOCUCTEMBI

Nahopmauyus.

Cbop OaHHbIX, XpaHeHue u obpabomka, KOMMYHUKaUUS.

[1IpocTpaHCTBO:

- 3emenbHoe (MOMCKOBO-pa3BeaovHble paboTtbl, paspaboTka,
BOCCTAHOBIIEHNE, OPOLLUEHNE, OrPaXXaAEHNE);

- BoAHOEe (MOps, 03epa, Pekn);

- BO3AyWHOe (NoAHsATblE B BO34YyX, B3BELWEHHbIE UTN NETYYNE
CTPYKTYPbI).

Cpeacrtea Npon3BoACcTBa U COOPYHKEHUS:

- 34aHua (TENNOU3ONSAUNS, OKHA, 3aTEHEHWe, OpueHTaumst no
CTOPOHaM CBeTa, MNOKPbITUE KPOBNEN N T. A.);

- TeXHonorn4veckoe obopyagoBaHme 3aBoga Unm MeXaHn3mbl, U
N TO, U OPYroe;

- MEXaHMYEeCKOoe Morpy3ovHO-pasrpy3ovHoe obopyaoBaHue, Ha-
npumep, NP Tbl, KOHBEWNEPLI, ABTOMONPY34MKU, NMOMIMbI;

- obopyaoBaHue Ans XpaHeHUs KWHETUYECKOW, TEPMAalIbHOW, XU-
MUYECKOWN, DNOXMMUNYECKOW, MOTEHUNANBbHOW 3HEPIUW;

- obopyaoBaHue Ans XeneaHbiX A0por, aBTo40por, BOAHbLIX My-
TEW, NONETOB B BO34YLWHOM NPOCTPAHCTBE, KAbenbHOW CETU, NNHUN
anekTponepegayun, TpydbonpoBoaoE;

- YCTAHOBKM A1151 NPOU3BOACTBEHHbIX NMpoueccoB, 6e30nNacHOCTH
N OXpaHbl TpyAa.

O6opyagoBaHne anst MUHOOPMALNOHHbBIX TEXHOIOMN:

- cpeacTtBa uamepeHuss Ans cbopa AaHHbIX U UX npeobpaso-
BaHUS;

- annapaTtHoe M nporpaMmmHoe obecrnevyeHne aAns obpaboTKu
NAHHbIX;

- annapaTtHoe U nporpammMmHoe obecneveHmne cpeacTB TENeKOM-
MYHUKaL W

Tabnwuua 3 — lNpumepbl BOBMOXHbIX BbIXOOAHbBIX DAKTOPOB TEXHUYECKOW SHEPIrETUHECKOW CUCTEMDI

OnepaTtuBHble BbIXOAHbIE haKTOPbI

IHepreTndeckne npoaykrtel (cm. FOCT P UCO 13600, npunoxeHue A).
KoHeuvHas sHepreTnyeckasi npoaykums (nonesHas saHeprms) (nogpobHee cMm. B

Tabnuue 5):

- MeXaHW4eCKad, HarnpumMmep, MaHunynAaumn, TpaHCcnopTnpoBaHmne, MexaHn4yec-

Kas 06paboTka, NnpoBeaeHne TEXHONOMMYECKUX onepaunm,
- TENNoOBas, HAaNpPUMep, HarpeBaHne, oxXNaXXaeHue, 3aMmopaXuBaHme, TasitHUe.

yTE‘-II{VI, BKITKOYaH OTXO0Abl N MNMOTEPMWN.

- aKyCTUYECKUE ABMNEHUS, HAaNnpumMep, 3BYKOBbIE LIYMbl, 3BYK U YNbTPa3BYK;
- MEeXaHM4YecKas yaapHasi Harpy3ska, Bubpauyus;

- AEeKTpUuHeCKne U MarHUTHbIE TMNOJ1H,
- NOTEepPn TEeIlllla,

- TEennoBble N3MEHEHUS B OKPYXKatoLLLen cpeae N N3MEHEHUS BIMAXXHOCTU B HEW;
- ONTUYECKOE U PAANOAKTUBHOE U3NYYEHUNE;
- TBepAble Tena oT NPOon3BOACTBEHHbIX MPOLIECCOB, HAaNpUMep, HeNpUrogHas

3ona, TBepable 0TX0Ab;

- XKUAKOCTU, HAlNPUMEP, 3alpPHA3HEHHAA BOAA, NOTEPU XUMUHECKUX TIPOAYKTOB,

HedhTAHbIE NATHA;

- rasbl, HAaNpPUMeEpP BpeaHble BbIDPOCHI, TENNWYHbIE Ia3bl, MOTEPU NApa UIMn OT-

paboTaHHbIN Nap;

- OCTaTOuYHbIE OTX0Abl NPK 0OPabOTKE OTXOO0B;

- TelloBble NoTepun.

Kngkoctb 1 TBEpAble O0TX0Abl NPU TEXHMYECKOM o0bcnyXmBaHum obopyaoBa-

HUH

BbixoaHble haKTopbl, CBA3AHHbIE C
MOHTAaXOM, ODHOBNEHUEM,
NUKBMOALKWEUW U BbIBOOOM U3
aKecnnyataumm TeXHUYeCKou
SHEProcUcCTeMbl

[lpurogHele Ons MOBTOPHOIO
NCNonb3oBaHNA mMartepuansl (0T
NPON3BOACTBA, MOHTaXa 1 nocre
3aMeHbl NN BbIBOAA U3 3KCNIya-
Tauun).

HeHyXHble Mmartepuansol,
CpeacTBa, IPYHTbI U NPOCTPaH-
CTBO 40 Y Mnocne BbiIBO4A N3 3KC-

nnyarauum.
CnncaHHble

annapartHble
cpeacTBa:

- bonee  HeCyLWECTBEHHbIE
4yacTu, NOTEPU OT OTXOO0B U pas-
PYLLEHUS, OCKOIIKN, aBapun




Tabnwuua 4 —TlNpumepbl SHEPreTUHECKNX PECYPCOB
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[MpupoaHble sHepreTu4ecKkue pecypcesl

BO30DHOBNAEMbIE

HeBO30DHOBNAEMbIE

BoccTaHOBUMBIE 3HEpreTuyeckne pecypcesil

buomacca, Hanpumep, ApeBecuHa
NUINN pacTUTENbHbIE OTXOAb!.

buorasa, Hanpumep, 60NOTHbLIN ras.

TennoBasi 3Heprus, Hanpumep,
reoTepmMarnbHas, TENMNO OKeaHa n TEM-
nepaTtypHble rpagueHThl.

IlyyeBas aHeprus, HaNnpPUMep, Con-
HEe4YHas SHeprus.

KnHetndveckasi 3Heprus,
Mep, BETEP, BOIHbI.

[ToTeHUManbHasa 3HEeprus, Hanpwu-

Hanpwu-

AHTPaUWNT (HEN3BIEYEHHbIW).

bypbin yrone (HEM3BNEYEHHbLIN).

Topd (HEM3BNEYEHHLIN).

YpaH, Topyn (HEN3BNEYEHHLIN).

Cbipas HepTb (HEM3BNEYEHHARA).

[lerotb — 4YUCTbIN, NN B NECKE,
NNn 3emMre.

[lpnpogHbIn  Tasz (HEN3BIEYEH-

HbIW)

/KUBOTHbIE, paCcTUTENbHbIE U Ye-
NOBEYECKNe 0TXoAb!.

[TpOMbIWLNEHHBIE OTXOAbI, HANPW-
MEp, UCNONMb3yeMble PaACTBOPUTENMN,
OpEeBECHbIE ONWUIKW, 30ma, LWNnakK, oOT-
paboTaHHas pyaa, NOKPbILLKN.

boiTOBble 0OTXOObl, HanpuMmep,
Xnagkue, TBepable.

[loTepun Tenna, HaNPUMMep, U3 rpa-
OUPEH NN TENNOBLIX MPOLECCOB.

[1nyTOHUN.

KnHetndveckass sHeprus,
Mep, peKkynepaumnsi oT MalluvH.
[ paBUTAUMOHHAA SHEPINSA, HAMPU-

MEep, PEKynepaunsa oT NOAHATOro Tena

Mep, TMOPoO3HEPIns Harnpw-

5.3 KonuyectBeHHOE UccnegoBaHue Moaenu Bxoaa-ebixoganoocasmAunB

5.3.1 O0OLwWune nonoxeHus

PasrpaHunyeHune KonnyecTBeHHbIX onepaTUBHBIX NapaMeTpOoB U CpeacTB NPOU3BOACTBA NO ABYM pas3finu-
HbIM OCAM NO3BONAET paspellnTb 3agady pacdeTta U cpaBHEHUHA COOTBETCTBYIOLMX XapaKTepUCTUK TEXHNYEC-
KNX BHEepPreTU4YeCcKNX CUCTEM creayolmmm obpasom.

5.3.2 Ocb A

[10 ocn A HaHOCUTCA cneayloLlee:

- OUEeHKa XXU3HeHHOro uukina texHmn4yeckon sHeprocuctemel B cootBeTCcTBUN C T OCT P UCO 14040;

- 3P PEKTUBHOCTb YTUNMN3ALNK OTXOA0B U DanaHc BNOXEHHOW 3HEPrnn Ana annapaTtHoro cbecneyeHUs
TEXHUNYECKOWU 3HEeProCUCTEMBI.

5.3.3 Ocb B

[1o ocn B HaHOCUTCA cheaylollee:

- onpepgeneHue akcnnyataunuoHHbIX 3aTpaT U 3pdpeKTUBHOCTU CUCTEMBI;

- noacyeT exkegHEeBHOW NPON3BOANTENbHOCTU Tpyada CUCTEMBI;

- DanaHc onepaunoHHbIX Macc U aHepreTudecknia banaHc.

5.3.4 CoBMmecTHOOCbLAUNOCL B

KN3HecnoCcobHOCTb TEXHUYECKON BHEPTOCUCTEMBI MOXET ObITb OLlEHEeHa NyTEM CpaBHEHUS MO OCSIM A 1
B BX0OOHbIX aKTOPOB C BbIXOAHBLIMWU ANA NONYyYeHUdA, HAanpumMmep, cpoka oKynaemMocTn SHeprin unu adpdoek-
TUBHOCTW.

5.4 KanntanoBnoxeHus

5.4.1 TexHu4eckasa aHeprocucTemMa coaepXXnT KannutanosnoxeHua (cm. 3.9). KanutanoBnoXXeHUsa 4071-
XHbl BCerga y4duTbiBaTbCA NMPU U3yYeHUN TeXHUYeCKon aHeprocuctemsl. CpeacTsa npounssoactea (CM. 3.8)
ABNAOTCA BXOAHbIM (DaKTOpOM ANA TEXHUYECKOW 3Heprocuctembl. Tpya M BCnoMoraTtesibHble MaTepuansl,
CBSAI3aHHbIe CO CTPOUTENbHOWU AeATeNTbHOCTLIO, TakKe ABNATCA BXOAHBbIMU paKkTopaMn TEXHUYECKOW 3Hepro-
CUCTEMDBI.

5.4.2 CpaBHeHUs1 MOTYT ObITb BbINMOMHEHbI B KAKUX-NTMOO NOCTOSAHHBLIX eAUHNLAaX U3MEePEHUS, BKNOYad
eaUHNLLBI, B KOTOPLIX U3MepAeTCs SHepreTUdeckni npoaykT. MicxogHele NONoXeHus1, Ha KOTOPLIX 6asnupyoTcs
CpaBHEHUS, AOJKHBI ObITb SICHO onpeaeneHsl.

5.4.3 BceBxoaHble pakTophbl, CBA3AHHbIE CKAaNUTaNOBNOXEHUSMW, AOMKHbI ObITh pa3HeCeHbl BO BpemMe-
H 4N9 BO3IMOXXHOCTU CONOCTaBNEHUSA € APYTMMU BXOAHBIMU pakTopamMun cucTemMbl. CyLLIEeCTBYOT TPU pasnnd-
HbIX MeTo4a comnocTaBneHns. Bo Bcex uccneaoBaHUNAX A0MMKHO ObITb ACHO 0D03HaYeHO, KaKon N3 crneayolmnx
MEeTOA0B Dbl UCNOMb30OBAH:

a) lepBbi MeToA: «CcTOpHnYecknny MeTod 3aknoyaeTcd B CYMMUPOBaAHNU BCeX OTHOCALLIMXCS K Kanu-
TaNoBMOXEeHNUAM BXOAHbIX (PakTOPOB, BO3HUKAIOLLMX BO BpEMSA CpOKa CNYXXObl CUCTEMBI, C AelTeHNeM NoyYveH-
HOW BENUYMHBLI HA OXKMAaeMbln CpoK CnyXK0bl. Y AaHHOro MmeToaa, KOTOPbIM UCNOMb3yeTes rNaBHbIM 0bpasom
015 MUKPOU3YYEeHNIW, ECTb TakOW HEOOCTATOK, KaK CMOXHOCTb OLLeHKU UCTUHHBIX CPOKOB CNyKObl. Kpome TOro,
eCTb CUTyaLMU, B KOTOPbIX 3KONOrndeckaa sarpyska HadalibHOro KanuTtarnoBliIoXeHUA MMeeT OrpaHUYeHHYHo
3HAYMMOCTb K Lenn n3yveHusa, Hanpmumep, B cnyJvadax, korga oygeT BepHbIM pacLeHUTb UX Kak « HeoKyrnaemMble
KanuTanoBIOXeHUA» .
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b) Broponmeton: « MrHOBEHHBIN»Y METOA, KOTOPLIN MCMNOMb3YEeTCH rMaBHbIM 00 pa3zoM Npu Makpouccne-
OOBaHUAX, 3aKiodaeTcAa B TOM, YTO YUYMUThLIBAKOTCA BO3HUKAKOLWME B TedeHne 3agaHHOro nepmoga BpemMeHun
BXOAHble PaKTopbl, CBA3aHHbIE C KanTanoBIOXEHUAMKU, HANpUMep, B TeUeHne o4HOro roga, U pesynbrart
OTHOCAT KO BCeM APYrMM BXOAHLIM U BbIXOAHBLIM pakTopaMm 3a TOT e caMbin nepunon. OCcHOBHOe AonylleHue
MeToda — Ha A0CTaTOYHO KPYMHBLIX MPOMbILLUNEHHBLIX NPpeanpuaTUaX, B OTPacNAX NPOMBILLNIEHHOCTM UM 3KO-
HOMWYECKUX CeKTopax MHBECTUL NN AenatTca HeENPepbiBHO B paBHbIX 0bbemax. Bcrneactesue 3Toro BblMosiHe-
HMAEe OaHHOrc ycnoBUSA OOMKHO ObITb NPOBEPEeHOo ANdA UMKITNYECKUX U3MEHEHUN B KarnuTalroBOXEHUSIX U
caenaHbl COOTBETCTBYOLLNE KOPPEKTUPOBKA.

c) Tpetun metoa: «MeToa nporHosa» NpUHUMaEeT BO BHUMaHME TONbKO byayuine KanutanoBoXeHUs.
ITO eAMHCTBEHHbIM MeToa ANA U3y4YeHUA HOBLIX TEXHOMOMMIM, NOTOMY UTO peTpoCneKTUBHbIEe AaHHble elle He
cywlecTByloT. Pe3ynbTaThl TAKOro M3y4eHUA OCHOBLIBAKOTCA MCKNHOYUTENBHO Ha NPOrHosax.

6 Ucnonb3oBaHue PyHKUMOHANbHbLIX eAUHUL,

6.1 Korga HeobxoaumMo cpaBHUTb HECKONBbKO TEXHUYECKUX AHEPTETUMECKUX CUCTEM, CNeAYET BblAENUTL
PYHKUMOHANbHYIO e ANHULLY, KOTopasa byaeT oaHa U Ta XXe BO BCEX U3yHaeMbIX CIyvasaXx M KOoTopast MOXKeT coaep-
XaTb MoAeNb BXo4a-Bbixoaa. [Anga sHepronoTpebnsawmx CUCTEM OObIMHO B KAYECTBE NOME3HOro BbIXOAHOMO
npoayKTa BblbUpaeTcs KOHeUYHaqa sHepreTuieckas NpoayKuns, Belpa)keHHada oowen pyHKUMUOHANbHON e AUHUN-
Len. Npumep pyHKUMOHaNBLHOW e AUMHULBI — NPOU3BOACTBO 1 Kr HepadPUHUPOBAHHOW CTanMu.

6.2 KoHeu4yHas aHepreTuveckad NnpoayKuus, npeactasnaoLlas cobon gpyrue npoLecchl, Takme Kak nog-
aepxaHue TemnepaTypbl, ocBelleHne 3agaHHOU NMOBEPXHOCTU UMK KOHeYHasa aHepreTundyeckas npoaykuug,
obecnevnBaroLas ABMKeH1e, 0ObIYHO He BhIpaXkatloTCH B aHepreTudecknx TepMmnHax. NonesHble aHepreTuyec-
Kne BbIXodHble paKTopbl MOTYT AaTb KOHEUYHYHO SHEPTreTUYECKYo NPpOoayKLUUIo, KOTopas MHoraa MOXET ObITh
Bblpa)keHa B egunHuLax cuctembl CU, oTNNYHBIX OT e AUHULLEI U3MepeHUda aHepruin (1K), ydnThIBas, KpoMe Npo-
Yyero, KauecTBeHHbIe acnekThl. [1pumMepbl KOHEYHOW 3HEPreTU4eCKoM NPOAYKLUUX NpUBeaeHbl B Tabnuue 5.

6.3 lNpumepammn xapakTepUcTuK QyHKLNOHaNbHbLIX €QUHUL MOTYT CNY)XXUTb 3aTeHeHUe 3KkpaHa UCTOYHU-
Ka OCBelleHUd, BO3AEeNCTBYIOLWEee Ha CBETOBOU MOTOK, TeMnepaTypa okpyXaroLen cpeabl BOKpYr XonogunbHU-
Ka UNK 3gaHKUs, HOPMbl M YacToTa NPOBEeTPUBaHUA NOMELLEHUNA, U3oNSLUNA, Y1MCno, 0DBbeEM U TeMnepaTypa
HarpeTbIX TeN NN NpeacTaBNeHHbIX OOBLEKTOB UT. 4.

Tabnwua 5—Tlpumepbl KOHEYHOW IHEPreTUHECKON NPOAYKUMK ANs 3a4aHHbIX DYHKUNOHANBHbLIX €AWHNL

KoHe4yHas sHepretuveckaa npoaykumna EAvHULBI n3mepeHus
1 PaGoTa, nepemelLeHue, CKOPOCTb, YCKOPEHUE, CUNa Ik, kr-mM, M-Cc, M-c 2, H
2 HacocHas Haka4vka, BEHTUNMMPOBaHUE U NMPUMEHEHNE BaKyyMa Na, m° - kr™
3 CneuwnanbHoe TENNOBOE UCNOSb30BAHNE (HArpeBaHme Ninmn oxnaxaeHue) °C, Ix
4 [lpnmeHeHne 3ByKa Unn ynbTpasByKa ab, 'y
5 Bubpauus ansa nonesHbiX uenen [u, [u ~£I,;=h|{_1
6 OcBelleHne, NNNIOMUHaAUNA, YCUITEHNE, NHOEKC UBeTonepenayu nm, 1K
7 [lpmeHeHne MarHUTHbIX NONewn Tn
8 ObpaboTka gaHHbIX, MHoOpMaLWS GUT, BUT -
O TenekommyHukauus, TeneBuaeHne, BuU3yarnbHoOe 0oTODpaxeHue, paspe- 6I/IT-C_1, Nk, ab
lawwas cnocobHOCTL
10 Punanortepanusa n gunarHoCcTU4ecKkme npoueanypol KKan - kr, ['p, 3B
11 VamepeHue n ynpasneHne, NOBTOPAEMOCTb U T. 4. ouT - c_1, M -0_1, M ~c_2, B, A, Kr- c”
12 OnekTpoxmmumndeckas n comsmnyeckast obpaboTka A, BT, 11X, kKan

[TpunmedaHune— Bblpaxaemble KONNYECTBEHHO BbIXOAHbIE PAKTOPbLI TEXHUYECKOW SHEPTOCUCTEMbI HE OLIEHW-
BalOTCH B HACTOALLEM CTaHOAAPTE OTHOCUTENBbHO NX 3KOHOMUYECKOro, KynbTYPHOro, HPaBCTBEHHOIO, COLUMAaNbHOIo NnNu
MeauLUMHCKOro BnusaHus. OnpeaeneHne, AaHHoe A 3TUX BbIXOOHbIX PAKTOPOB TEXHUYECKON SHEPrOCUCTEMbBI, OTPaHU-
YEHO NULLb KONNYECTBEHHbIM NPeacTaBleHNEM TEXHUHECKON SHEPIreTUHECKON CUCTEMbI, HEOBXO0ANMbIM AN OO BbEKTUB-
HOro onpegeneHuns dpuandeckon nponssogutensHocTu, K, apdpektTMBHOCTN N BO3AENCTBUA HA OKPYXAaIOLWLYO cpeay
TaKMX CUCTEM, N, CreagoBaTeNbHO, OTHOCUTCS K TAKUM KPUTEPUSIM, KaK DbICTPOAENCTBUNE, YCKOPEHUE, KAYECTBO CBETA,
HaNPsXKEHHOCTb U T. A., a TAKXKE K KPUTEPUSM 3aLLUNTbI OKPYXaloLWEen cpebl, TaKMM KakK N3onsuns.
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6.4 [lpumepbl TOro, Kak UCMONb3yeTCA BbIXoAHAA KOHeYHas sHepreTudeckad npoaykunsa 3HepronoT-
pebnsoLen CUCTEMBI, 3aBUCSLLEN OT MHAUBUAYANBbHLIX YCIOBWUIN, NPpUBEAEHbI HAXKE:

- CBETOBOM NOTOK, U3MEPAEMbIN B NIIOMeHax (M), co3gaeT pasfindHble OCBELLEHHOCTUN, USMepsAeMbIe B
nroKcax (Nnk), B 3aBUCUMOCTU OT PacCTOAHUA A0 OCBellaeMon NOBEPXHOCTU;

- ABuraTtenb, NPUBOAALLNA B ABMXKEHME TPpaHCMOPTHOE CpeaCTBO NMOMHON Maccou m, MOXET NoNyvYnTh
YCKOpPEeHMe B 3aBUCUMOCTN OT XapaKTepUCTUK ABUraTeNs U XapakTepa BOXAeHNs1 aBTOMODUNA onpedeneHHbIM
BOAUTENEM, U, TAKUM 0Dpa3oMm, byaeT MCNOMb30BaTh COBEPLUEHHO pasfnyHble 3Ha4YeHNS SHePrMm yCKOpeHNa B
3aBMCUMOCTU OT NOBeAeHUA BOAUTENS;

- 3o peKTUBHOCTb CUCTEMbI Harpeaa, obecneduneatowlen onpeaeneHHylo BeIM4uHY TeNIOBOro NoToKa,
M3IMepeHHyo B BaTTax (BT), 3aBUCKUT OT Tennounsonaunm oborpesaemMoro noMeLleH1sa, Yncna okoH U aBepen, a
Takke OT YMcna nnoBeaeHna ero xxutenen (NoTepun Tenna npu oTKpbiBaHUM OKOH M ABEPENn), KoTophle onpeae-
NAT TeMnepaTypy, TO eCTb KOMOPTHLIE YCITOBUA B NOMeLLeHNN, namepsiemyto B rpagycax Uenscusa (°C).

/ PacyeT BHELUHUX U3gepXKeK n pUCKOB

[1Nns BbIMUCNEHNUS BHELLHUX N3OEPXKEK U PUCKOB TEXHUYECKOWN SHEPreTU4EeCKON CUCTEMbI A0 TKHO UCTOSb-
30BaTbCA KONIMYECTBEHHOE onpeaeneHne BXoAHbIX 1 BbIXOAHbIX PaKTopoB No 0benm ocam. [Nprumepbl BO3SMOXK-
HbIX BXOAHbIX 1 BbIXOAHLIX (DakTOPOB CM. B Tabrnnuax 2 nu 3. HekoTopble pUCKM 3aBUCAT OT NPUPOAHON cpebl U
BNMUSAHNSA 3KCnnyaTalMoHHbLIX PakTOPOB, a TakKe O0TX0A0B Nocie OKOHYaHUSA cpoka CNyXObl, KOTOpble MOTYT
ObITb NOTEHLUMANBHO OnacHb!l ANA 340P0BbSA, KNumMmaTta n buocdepsl. Apyrue daktopbl pucka MOryT 3aBUCETH OT
HeadeKBaTHOIO KOHCTPYUPOBAHUS, YCTaNoCTU MaTepmnanoB UMK OLLMOKKM onepaTopa Bo BpeMsi paboThl BHEPro-
CUCTEMBI U MOTYT NoTpeboBaTbh aHanM3a KOHCTPYKTOPCKOro NpoeKkTa Anga onpeaeneHns BepPOATHOCTU TakmX
PUCKOB, a TAKXKe BOSMOXHOCTM UX NpeaynpeXxaeHust U cTpaxoBaHUS.

DKONOrnM4eckmne N 3koHoOMUYEeCKMe NocneacTBUS BbIOPOCOB U BO3AEUCTBUN TEXHNYECKUX SHEPTETUYECKNX
CUCTEM B UCCNEeAOBaAHUAX )KU3HEHHOTO LKA CUCTEM BOODLLE ABNAKOTCH NpeaMeTOM UCCNeaoBaHNIN 3arpsisHe-
HAW NPU3EMHOTO CMOS BO3ayXa U BNUSHUA Ha OKpYXXaKLL Yo cpeay, KoTopad paspaboTaHa B psae cTaHOapTOB
cepun 1CO 14000 [2].

8 KOHTypbl 0OpaTHOM CBA3N

UacTb BbIXOOHLIX PakTOPOB TEXHUYECKON 3HEPreTU4eckom CUCTEMbl MOXET ObITb UCMOMb30OBaHa Kak
BXOAHble (akTopbl ANA TOW Xe camMoW 3Heprocuctembl. Korga aTo gocturaeTtcs nyteMm coeguHeHUd
(cM. TOCTPUCO 13600, pa3Oes1 5) B 3aMKHYTbIN KOHTYpP 0OpaTHOW CBSI3U, TO TaKOW KOHTYP HOCUT HAUMMEHOBA-
HAEe «BHYTPEHHUN KOHTYP 0bpaTHOU CBSA3U». Bbixoa nepen coeanHeHnemM — MonHbIA BbIX0d, TOraa Kak BbiXxoa
nocne OTBETBNEHNA KOHTYpa — NONe3HbIN BbiXod (CM. MpUuMep B NpUNnoXxeHnn B).

[TprMep BHYTPEHHEro KoOHTypa obpaTHOM CBA3U — TenoBasd 3MeKTPOCTaHLUMS, B KOTOPOW NOMHAsA MOLL-
HOCTb OT reHepaTopa YacTU4YHO BO3BpallaeTcs Haszad nocpeacTBoM TpaHcdopMaTopa CODCTBEHHBIX HYXA,
MPUMEHAEMOro Ans yaoBNeTBOPEeHUA BHYTPEHHUX NOTPEDBHOCTEN NPeANPUATUSA B 3NTEKTPOIHEPTUN. BHYTpEH-
HAW KOHTYP 0OpaTHOW CBA3N MOXKET ObITb pasaenieH No CBA3AM TpaHcopmMmaTopa COOCTBEHHbLIX HYXA,.

BHelHWe KOHTYPbI 0OpaTHOM CBA3U BO3HUKAKOT, KOrga YacTb BbIXOAHLIX pakTOpOB TEXHUYECKON 3Hepre-
TUYECKOWU CUCTEMBLI CNYXWUT BXOAHbIMU dpakTopamMu Aangd gpyrol TeXHUYecKou 3HepreTu4eckou CUCTEMBI,
BLIXOAHbLIE paKTOpPbl KOTOPOW YaCTUYHO crnyXaT BXoAHbIMU pakTopamMmu ansa nepson. OgmnH BaXKHbIV BHELLHNI
KOHTYp 0bpaTHOM CBA3N, NPUBEAEHHBIN B NpeablayLemM NnpuMepe, — 3NeKTPUYECTBO, He0DX0AMMOE KaK BXOA-
HOW dpakTop ANs NPOU3BOACTBA, NOArTOTOBKU U nepegadvun TONMMBaA, KOTopoe sIBNSeTCA OCHOBHbLIM BXOAHbIM
hakTopoM ANA anekTpocTaHumn. lpyrne BHELWHNE KOHTYPbl 0bpaTHOW CBA3N HAYNHAKOTCS 3NEKTPUYECTBOM,
HeobxoauMbIM ANS NPOU3BOACTBA CPEACTB MPOU3BOACTBA U BCMOMOraTe lbHbIX MaTepUanoB, KOTopble, B CBOO
ouepeb, ABNATCA BXOAHBIMU paKTopaMn M ANg SNEKTPOoCTaHLMN, M AN NpoL,eCcCcoB NPOU3BOACTBA TONMUBA.

NHoraa TpyaHo NpUHATL BO BHUMaHWE BCe KOHTYpPbI U MOAKOHTYPbI 0bpaTHbIX cBsizen. CaMble BaXKHbIE
KOHTYpPbl 0DpaTHOW CBA3W AOKHBLI ObITb MAEHTURUUMPOBAHLI, U UX BTUAHWE HA KOHEYHbIWN pe3ynbTaT ACITKHO
ObITb NpeacTaBNeHO, NO KpanHeN Mepe, KaYeCTBEHHO.

9 TpeboBaHMA K Ka4yeCTBY AaHHbIX

PesynbTaT Ntobon onTMmMM3aL M U cpaBHEHUA TEXHUYECKOW 3HEepreTUHEecKom CMCTEeMbI B 3HAYUTESTbHON
cTerneHn 3aBUCUT OT KONTMYECTBA N KadecTBa cobpaHHbIX JaHHbIX. B 3TOM OTHOLWEHWUW BaXkHbI NPOAOIDKUTE M b-
HOCTb BPEMEHMU, B TeYEeHMNE KOTOPOro 6blnn cobpaHbl AaHHbIE, UX HAAEXHOCTb U BOCNPOU3BOANMOCTb, TaK XKe
Kak 1 ncrnonbsyemas ana coopa rexHonorusa. NosTomMmy ykasaHua Ha Ka4ecTBO JaHHbIX U UCTOYHUKOB JOSTKHbI
BCEraa BKIMHOYaTbCA B UCCIIeJOBaHUE TEXHUYECKON 3HepreTu4eckon CUCTEMBI.
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[MpunoxeHune A
(cnpaBoO4HOE)

Moaenu Bxoaa-Bbixoaa ANl TeXHUYECKOW 3HepreTu4ecKkon CUCTEMBI.
KomMmnakTHaa ¢pnyopecueHTHaa namna (CFL)

Ha pucyHke A.T1 npugedeH ripumep modenu axoda-anixoda 0nd mexHu4yeckol sHepaemuyeckol cucmems! « Kom-
rnakmdas ¢gonyopecueHmuas namria (CFL)».

E, 4 HakonneHHan kocBeHHasi BNoOXeHHasi 9Heprus B marepuansl, obecneyeHne n KOMNoHeHT sl (XE,; )

MeTtannel (Cu, Pb, W, Sn, HQ) ONEKTPOHHbIE KOMMOHEHTDI
| | [TnacTukoBblie U KOMMO3UTHLIE
dnyopecLeHTHble maTepuanbl maTepuanl
Eef1 I Eef,n
Ctekno [a3bl
BrnoxeHHas B NpoOM3BOACTBO, AnnapaTHoe U NnporpaMmMHoe YnakoBo4Hble MaTepuansl
TeCTUpoBaHue, NOrucTUKy obecneyeHue
aHeprusa (NpsiMas BIIOXKeHHas (BXOAHbIE PaKTOpPbl CPEACTB
aHeerﬂ) NMPOU3BOAOCTBA

Konu4yectBo cBeTa Q (nM-c)

JHeprocmcrema TexHM4ecKkas
onekTpuyeckas aHeprus E; (kBT-u)

KoMmnakTHas ¢pnyopecueHTHas namna (CFL) OnepaTUBHBLIA BbIBOA
OnepaTMBHBLIN BBOA

dyHKUMOHaNbHOE NpeacTtaeneHue P (BT)

OHeprus Tenna’’ E,, ([x)

BbixoAHbIe (hakTopbI

Nnp BbIBOAE U3 JKCNnyaTayun S

[oTeps BNOXXeHHOW aHeprum E,; (KBT-u)

[TOBTOpHOE UCcnonb3oBaHue

Ctekno YnakoBo4Hble MaTepuansl

MeTtannbl [a3bl

" Tennota no6ouroro NPOAYKTa MOXET DbITb pacLeHeHa Kak NpUpoCT UNn NOTEPS!, B 3aBUCUMOCTU OT CPeAbI.

2) HekoTopoe KONMM4ecTBO BO3BPALLEHHOW U3 3aTPavYeHHON 3Heprn (ZE,,) ByaeT 9KBMBAIEHTHO SHEPIrUn, KOTOpas
bbina 66l HeEOBXOAMMa ANs NPOU3BOACTBA 3TUX MATEPUANOB UMU SHEPIUN, BO3BPALLAEMON NOCNe 0CTaTOMHOro npeobpa-
30BAHUS SHEPIUK (HANPUMEP, CUraHUE YNakoBOYHbIX MaTEPUNAIOB).

PucynHok A.1 — Mopgenu Bxoga-Bbixoga ansd TEXHUYECKON 3HEPIre TUHECKOU CUCTEMBI.
KomnaktHas dpnyopecuentHas namna (CFL)

[pumep abiqucieHUs napamempos cucmemsi «Komriakmdasa ¢gonyopecuyedmHas namra (CFL)» (CFL cucmemei)
ripuseoeH HUXKe.
Kl CFL cucmemebi nyg , IM/BM, 8b14UCTIAOM 10 (hOpMYyrie

Ner = @/, (A. 1)

20e ® — ceemoesoll MoMmok;

P — MmowHoOCMmS.
OmnuocumenbHbit Kl Rn’ Hanpumep, KM CFL cucmembsr omrocumensHo Kl cucmembr namMrisl HakanueaHus,
8bIYUCIIAOM 10 hopMyre

R =,/ (A.2)

20e n, — Kl ¢pnyopecuyeHmHol namrsi;
n, — KM namrbi HakanueaHus.

10
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[TonHyro enoxeHHy0 sHepauro E , [k, npedcmasisioulyro CO00U COBOKYMHOCMb HAKOMITIEHHOU KOC8EHHOU 8/10)KeH-
HOU 3HepauuU U ripamMmou 8/10XKeHHOU 3Hepauu, 8bI4UCAOM 10 opMyne

EE=ZEEJ;,H+E0” (A'3)

e

e0e E i 5 — KOCB8EHHas 8110)KeHHas IHepaus;

E_,— npamas 8rnoxeHHas 3Hepaus.

BanaHc none3Hou 8r1oxeHHol aHepauu E

oy 2K, 8bIYUCIISIIOM 10 (OOpMYIIe

E,.=E —-E_=XE_, (A.4)
20e E_ — rionHas 6r10)KeHHas JHepaus,
E_,— rnomepu 8/10)keHHOU SHepauu,
E_, — 80cCmMaHO8/1eHHas 8/10)KeHHast SHepaus.
OmmuocumernsHbIl CPOK OKyriaemocmu cucmembsi R b (OKOHOMUS SHEep2U U 3a CPOK Cr1y»Kbbi1) 8bIMUCIAOM 10 (hOpMYyie
Rp =E/E_, (A.D)

e0e E_ — aHepaus, cbepexeHHas 3a CPOK CilyXK0bl,

Een — [10J1e3Has 8J10XKeHHaAd SHePcUA.

11
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

Moaoenu Bxoga-BbiXoaa AN TeXHUYECKOU 3HepreTu4eCcKkou cuctemMbl. XonoaAUnbHUK

Ha pucynke B.1 npugedeH npumep modenu exola-ebixofa Ona MmexHUYECKOU 3Hepzaemuyeckol cucmemsl
« XOMoOUNBHUKY.

Ocb A1

CTpyKTypa X0OnoaunbHUKa
C nsonsunen nT. o, Temnepatypa 1 (OKpyatoLuas)

Ocb A, Temneparypa 2

[1pon3BOACTBO MOTOPHO-
KOMMNPEeCCOPHOro oTceKka

[lopava anekTpoaHepruu (KBT-u) MOTOPHO- Tennosbie notepu

OCb B1
KOMIMPECCOPHbI OTCEK moTopa ()

(cucTema, ucnonbayioLlas
sHepruio 1) (yreuka) Ocb B,
eyka
KOHOEHCATOP g o )
Ocb A,

[lepepaya Tenna
OT XOnoaunbHUKa
K KOHOQeHcaTopy

PAOVIATOP
3AMOPAXUBATE/b . TEPMOCTAT

BbiBOa M3 akcnnyataumm
MOTOPHO-KOMIMNPEeCCOPHOro oTceka

Temnepartypa 3

TemMnepartypa 4

BbixoasiumMe npoayKThi

—11 ____N Bxopgsliue npoayKThl —_—)
+ BO34yX, NOCTynawoLwmn yepes + BO3AYX
OTKpbiBaHUe ABepLbl (3aBUCUT Ocb A,
OT NoBegeHUs Nonb3oBarTens) Mpon3soacTEo KoHeuyHasn
KoHeyHan JHepreTnyecCKan SNEeKTPUIECKUX JHepreTuyYecKas
llzlpo.nyuuuﬂ 1: (oG namnoyex NPoAYKUMA 2:
epXxaHue TeMneparypbl
OAAep paTypb ¢ { KonnvecTBO cBeTa (NM-C)
Ock B N g INEKTPUYECKAA Ock B
Cb B, oava anekTposHeprum (kBrt-u) MAMIOUKA Cb B,
(cuctema, ucnonbsytowas | lNotepsa Tenna B XonogunbHUKE
IHepruio 2)
(yTeuka)
———————> Bxoasiiee Tenno

KabuHa xonoaunbHWKa ¢ ABepbio
U U3onsiLen

Ocb A1 Ocb A2
ITnkBupaLus Jinkenpaums N3onauua ¢ Tennonposoa-
Unu nepepaboTka nn nepepabotka HOCTbIO A [BT/(M-K))
COCTaBHbIX YacTel SneKTponamno4yex
XONoANIbLHMKA

PucyHok B.1 — Mogenu Bxoga-sbixoaa ans TEXHNYECKON SHEPreTUHECKON CUCTEMbI. XONO4NINBHUK

12
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[MpunoxeHune C
(cnpaBo4HOe€)

Moaenu Bxoaa-Bbixoaa ANA TeXHUYEeCKOWN 3HepreTUYecKkom cUCTEMbI.
Moaynb KOMOMHMPOBaHHOroO NPOU3BOACTBa TENNOBOMN U 3NIEKTPUUYECKON IHEPTUM

Ha pucyHke C. 1 npugedeH ripumep MoOynd KOMOUHUPOBAHHO20 rpou3sodcmea meriiogou U 31eKmpu4ecKou 3Hep-
2uU mexXHU4ecKoU sHepaemu4ecKol cucmemesil.

Ock A

I'Ipouasop,(:T BO N yCTaHOBKaA

[opsuMiA XonoaHbIN
BO3AyX BO3AyX

YTeuka
rEHEPATOP |

l Bbixoa IAJIEKTPO3HEPIn

YTeuka
XonogHas Boaa

TEI'IJ'IOOEMEHHI/IK

[lpeaBapuTenbHO
HarpeTas Boga
(BHYTPEHHUI

KOHTYP)
(BHYTpPEHHUA

zonnveo ¢¥x) NBUIATENDb
KOHTYP)
CUACTEMA
YMNPABJIEHWA

Ocb B

PaboTta

(KBT-4)

Ocb B

Bbixoa ropsyen

Boabl {[1k)

YTeuka

Ocb A

BbiBOA U3 aKcnnyartauum,
NOBTOPHOE UCMNOJIb30BaHNEe
N NUKBMAALUSA

PucyHok C.1 — Moaenwu Bxoga-Bbixoaa gnst TEXHNYECKOW SHEPTreTUHECKON CUCTEMDbI.
Moaynb KOMBUHUPOBAHHOIO NPOMU3BOACTBA TENNOBOW U 3MEKTPUHECKON SHEPTUN

13
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budnuorpadua

[1] ©®edepanbHbit 3akoH om 23.11.2009 Ne 261-©3 « O6 sHepaocbepexkeHuU U 0 MosbILUEHUU d3Hep2emuyeckou 2¢bbek-
mue8HOCMU U 0 8HECEHUU U3MEHEeHUU 8 omOerbHbIe 3aKOHOB8amerbHble akmbl Poccutckol @edepauuu»
[2] NCO 14000 « Cucmembl 3KOMI02U4ECKO20 MEeHEeOXMeHma»
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YAK621.311.011.7:006.354 OKC 27.010

Knto4veBble CroBa: TeEXHUYecKne sHeprocncrembl, TEXHUHECKHUE SHEPIETUHECKHNE CUNCTEMDbI, dHaJIN3 TEXHNHEC-
KUX 3Heprocmcrem, Mmetodbl OUEeHKN TEXHUNHYECKUX SHEPTOCHACTEM
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