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Mpeaucnosune

Lienu v npuHumnel cTaHgapTm3auum B Poccuiickoin egepaunm ycTaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TeXHNYECKOM PerysimpoBaHuv», a npasuia NpYMeHeHNsa HaLnoHasbHbIX
ctaHgapToB Poccuiickoin ®epepauymm — FOCT P 1.0—2004 «CtaHgapTusaums B Pocculickoit ®egepauuu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJ/IEH HekommepuyeckuMm napTHEPCTBOM  «M/HHOBauuMuM B 3/M1€KTPO3HEPreTuke»
(HM «NHB3/1»), ®epepanbHbIM rOCyAapCTBEHHbIM YHUTAPHbIM NpeanpusaTueM «Bcepoccuiickuii HayuHo-
uccrefoBaTenbCkMii MHCTUTYT cTaHgapTusauum n ceptudpmkaumm B MawmnHoctTpoenmmn» (BHUMHMALL) Ha
OCHOBe COGCTBEHHOMO ayTEHTUYHOrO NepeBoa Ha PYCCKMiA A3bIk CTaHAaPTa, Yka3aHHOro B NyHkTe 4

2 BHECEH TexHuyeckum KoMuTeTOM no cTaHgaptudaunm TK 039 «OHeprocbepexeHune, aHepretTmyec-
Kast ah(peKTUBHOCTb, S3HEPTOMEHEKMEHT»

3 YTBEPXAEH W BBEEH B JEWCTBWE Mpukasom ®eaepanscHOro areHTcTea no TEXHUYECKoMy
perynupoBaHuio u MeTponorum ot 28 ceHTA6psa 2011 r. No 359-cT

4 HacToAwmii cTaHfapT aBnseTcs MOANMULMPOBAHHBIM NOOTHOLWENWIO K MEXAYHapOo4HOMY CTaHAapTy
M C013602-1:2002 «CncTeMbl TEXHUYECKME IHepreTuyeckme. Metoabl aHannsa. Hactb 1. OCHOBHbIE NONOXe-
Hus» (1S 013602-1:2002 «Technical energysystems — Methods foranalysis — P arti: General») nytem nsme-
HeHVs oTAeNbHbIX hpa3, KOTopble BblAesieHbl B TEKCTe KypcuBOM. BHeceHue ykasaHHbIX TeXHUYeCKMX
OTKNOHEHWI HaNpaB/EHO Ha yYeT HaluMoHaIbHON 3KOHOMUKKK Poccuiickoli degepalmm n 0cobeHHOCTENR poc-
cuiickoli cTaHgapTu3auum.

HavmeHoBaHVe HacTosLWero ctTaHjapTa M3MEHEHO OTHOCUTE/IbHO HaMMEHOBaHUS YKa3aHHOro Mexay-
HapogHoro ctaHfapTagns npusefeHuns s cootsetctene ¢ FOCT P 1.5 (nyHkT 3.5)

5 BBEJEH BINEPBbIE

MHopMauus 06 M3MEHEHMSAX K HACTOSILLLEMY CTaHAapTy Ny6ankyeTCsl B eXerofHo n3gaBaemMom
MH(OPMaLMOHHOM YKasaTe e «HaunoHanbHble CTaHAapThi», a TEKCT U3MEHEHWIi NNoNPaBoK — B eXeme-
CSIYHO U3aBaeMbIX UH(POPMALMOHHbIX YKasaTensax «HaunoHanbHble cTaHgapThi». B ciyyae nepecMoTpa
(3aMeHBbI) MM 0T MEeHbl HACT OSILLEN0 CTaHAapTa CooTBeTCTBYIOLLee yBeJoM/eHne 6ygeT ony6MKoBaHo
B ©XXEMEeCsYHO n34aBaeMoM MHOPMaLMOHHOM yKa3aTene «HaunoHanbHble CTaHaapThi». COOTBETCTBY-
loLas MHhopMaLysl, yBeJOM/IEHNE N TEKCT bl pa3melLan T csl Takxe B MH(opMaLoHHO cucTeme o6LLero
nosib30BaHWsi — Ha ohuuMasbHOM caiiTe ®BAEpPaNbIlOro areHTCTBa M0 TEeXHUYECKOMY PETryMPOBaHNIO U
MeTponorum B ceTu HTepHeT

©CrtaHpgapTuHpopm. 2012

HacTosiuii cTaHgapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kayecTBe ohuLManbHOro nsganus 6e3 paspelleHus denepanbHOro areHTCTBa No TEXHUYECKo-
MY perysiupoBaHuio 1 MeTposiorumn
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

CNCTEMblI TEXHWYECKWNE SHEPIETUYECKUME
MeTopbl aHanusa
YacTtb 1
OCHOBHbIE MONOXEHNA

7echnlcal energy systems. Methods for analysis. Part 1 Bas»c principles

fataBBegeHns — 2012—07—01

1 O6nacTb NpUMeHeHUsA

HacToswuii ctaHaapT NpUMeHsieTca A5 aHanu3a, onpefesieHnst XapakTepucTK U CPaBHEHUS TeXHU-
YeCKUX IHEePreTUYECKNX CUCTEM C YYETOM BCEX BXOHbIX U BbIXOHbIX (haKTOPOB, B TOM YMC/ie DaKkTOPOB prcKa.
HacToswuii cTaHAapT COAEPXUT NpaBuna u pekoMeHAauumn 415 Takoro aHanmsa.

HacTosiwuii ctaHaapT npefiHa3HaueH A5 yCTaHOBEeHUs CBA3ell MexX/y BXOAHbIMU U BbIXOAHbIMU (hak-
TOpamu 1, Takum 06pasom, Cnoco6CTBYeT NOATBEPXKAEHNIO COOTBETCTBUS, KacCUgMKaLm n MapkupoBaHuio.

2 HopwmaTtuBHbIE CCbIIKU

B HacTosALwem cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CChIJIKM Ha CriefyoLune cTaHaapThl:

FTOCT P MCO 13600—2011 CwucTembl TexHU4Yeckne aHepreTuyeckme. OCHOBHbIE MOJIOXEHUSA
(MCO 13600:1997. HOT)

FOCT P NCO 14040—2010 3konornyeckuii MeHemKMeHT. OueHKa XW3HEHHOro uukna. MpuHumnbl 1
cTpykTypa (MCO 14040.2006. tOT)

NMpumeuaHnune — MNpyNoONb30BAHUN HACTOALWMM CTAHAAPTOM Le/1eCO06pa3HO NPOBEPUTL AECTBME CChIIOY-
HbIX CTAH4apTOB B WH(POPMALMOHHON cucTeMe 06U ero nosfib30BaHUs — Ha oduynanbHOM caiite degepanbHOro
areHTCTBA MO TEXHUYECKOMY PETY/IMPOBaHNIO M METPOJIOTUN B CETU MHTEPHET /K MO eXEr04HO N34aBaeMoMy MHopmMa-
LMOHHOMY yKasaTesnto «HaunoHanbHble CTaH4apPThi», KOTOPbIV 0NY6IMKOBAH MO COCTOSAHWIO HA 1iHBaps TEKyLWero roaa, u
MO COOTBETCTBYIOWMM €XEMECAYHO U3[aBAEMbIM WH(POPMALNOHHLIM yKa3aTensmM Ony6/IMKOBAHHbIM a TEeKyUWeM rogy.
ECnu cCbiNIoYHbIN cTaHgapT 3aMeHeH (M3MeHeH), TO Npu NoJIb30BaHUN HACTOALW MM CTAHAAPTOM C/iedyeT PyKOBOACTBO-
BaTbCHA 3aMEHSAOWNM (M3MEHEHHbIM) CTAHAAPTOM. ECIM CCbINIOYHbINA CTAHA4APT OTMEHEH 6e3 3aMeHbl, TO NOoJIOXeHue, B
KOTOPOM fjaHa CCbl/IKa HA HEro, MPUMEHSIETCS B YaCTy, He 3aTparuBatLeil aTy CCbisiKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosLeM cTaHAApTe NPUMEHEHbI CieAyioLLe TEPMUHbI C COOTBETCTBYHOLMMU ONPeAeNneHUAMN.

31 3aTpayeHHas 3Heprus (embedded energy): O6Llee KOMMYECTBO 3HEPrMv, HemnocpencTBEHHO
3aTpayeHHoe Ha NMPoM3BOACTBO WM U3FOTOB/IEHNE UCXOLHbIX BXOAHbLIX hakTOPOB, HEO6XO0ANMBIX 415 cO3Aa-
HUSi TEXHUYECKOI 3HEepreTMUeckoii CMCTEMBbI.

MpumedyaHune— B cnyyae BbiBOAA U3 aKCnayaTaunm un ,qaaneVlmero MOBTOPHOIoO UCNo/Nb30BaHMUA maTtepuna-
/I0B 4acTb B/TOXEHHOW 3HEepPrum MOXeT B HEKOTOPbIX cayyasx 6biTb BO3BpaLleHa.

N3paHne opuymnansHoe



FOCT P 54428—2011

3.2 TexHuyeckasi aHepreTuyeckas cuctemMa Uau TexHuuyeckas aHeprocucTema (technical energy
system): COBOKYMHOCTb 060pYA0BaHuA W NpeanpuaTus (3aBofa), B3aMMOZLEWCTBYHOLWUX Mexay co6oi ¢
LiefIblo NPOM3BOACTBA, NOTPEBEHNS UK. BO MHOTUX C/ly4Yasix, Npeo6pa3oBaHusi, XpaHeHus!, nepeaayn aHepre-
TUYECKOTO NMPOAYKTa U APYTNX SHEPTeTUYECKUX PECYPCOB UK UX NepepaboTKu.

MpumeyvyaHune — MMOHATME TEXHUYECKO 3HEPreTMUECKO cUCTeMbl BK/lOUYAeT B Ce65 Takke apyrue aHepretu-
yeckue pecypchl, YTo paclimpseT onpegenexve, npusegedHoe 8 FOCT P MCO 13600.

3.3 3aHepreTnyeckuii pecypc (energy resource):

3.3.1 HocuTenb aHeprun, aHeprust KOTOPOro UCMONb3YeTCS UM MOXeT ObITb MCNOMb30BaHa Npu
OCYLLLeCTB/IEHNN XO3SNCTBEHHOW U UHON AeATeNnbHOCTU, a TaKke BWA aHeprum (aTomHasa, Tennosas,
3/leKTpuyeckas, 3IeK T poMarHuTHas uav gpyro Bug aHeprum) [1).

3.3.2 Niobasa maTepust unm cmna npupoabl, KOTopble MOryT 6bITb NpeobpasoBaHbl BaHepreTUYeckunii npo-
AYKT WM HanpsAMYHo B KOHEYHYI0 3HEPreTUYecKyo NPoAYKLMIO: 3HepreTuyeckne pecypcbl MoryT 6biTb kKinaccu-
dhmumpoBaHbl kKak BO306HOBNSEMble, HEBO30OHOB/SIEMbIE U BOCCTAHOBUMbIE PECYPChI.

NMpumeyvyaHune — MpumMepsbl IHEPreTUYECKUX PECYPCOB NpUBEAEHbI B Tabnuue 4.

3.4 KOoHeuyHas aHepreTnyeckas NpoAykuua (energy service): Mone3Hblii, MU3MEPUMbIN BbIXOLHON Npo-
OYKT N060oIi cucTembl, NCMOMb3YIOLLEN 3HEPTUIO.

MpumeuyaHune — MNpumepbl KOHEYHOW 3HEPreTUUECKON NPOAYKUUU ANA 3afaHHbIX (DYHKLNOHANbHBIX eAUHNL,
npusepgeHsl B Tabnuuye 5.

3.5 aHepronoTpe6nsiowasn cuctema (energy-use system): HacTb TEXHUYECKOWN 3HEpPreTUYeckoii cmc-
TeMbl. Npeo6pasytoLlas IHepreTUYECKNAi NPOAYKT WK APYTe UCTOUYHUKM IHEPTUN B KOHEYHYIO 3HEpPreTnyec-
Kyt0 NpOAYyKUHIO.

3.6 dyHkunmoHanbHaa eauHuua (functional unit): KonvuyecTBeHHOe npefcTaBfieHWE TEXHUYECKOW
3HEpPreTUYECKO CUCTEMBI A1 UCNONb30BAHUS B KAUECTBE UCXOAHOW eANHULLbI M3MEPEHMS.

3.7 B0306HOBNsAAEMbIi pecypc (renewable resource): MpUpoaHbIA pecypc, ANsi KOTOPOro CKOPOCTb
BO3HWKHOBEHWS paBHa UV NpeBbILLIAET CKOPOCTL 0T6OPA 13 NPUPOLHOI cpeabl B TEXHUYECKYHO cihepy.

3.8 cpeactBa npousBogcTBa (capital goods): BxoaHble hakTopbl TEXHUUYECKOI 3HEPreTUYecKoii cuc-
TEMbI. BKOYatoLme B ce6s1 UHBECTUMPYEMbIE MPOAYKTbI M KOHCTPYKLMOHHbIE MaTepuansl.

3.9 kanuTtanosnoxeHus (capital investment): Cpefctsa npov3BoacTBa U AesiTENIbHOCTb N0 CTpOU-
TeNbCTBY WM YCTAHOBKE, COCTaBAOLME TEXHUYECKYH 3HEPTEeTUYECKYHD CUCTEMY.

4 MeTogbl UccnenoBaHUA TEXHUYECKNX IHEPreTUYECKUX CUCTEM

4.1 O6WwMe nonoxeHus

MeToauka nccnefoBaHnsa TEXHUYECKNX 3HEPreTUYECKNX CUCTEM MMEET ABa Pas/INUHbIX, HO AOMNOHSA0-
LWMX Apyr apyra metoga.

MepBbIii MeTOA — MCcCefoBaHne KOMOUHUPOBAHHON TEXHUYECKOW aHepreTuyeckoin cuctems! (Makpo-
ypoBeHb). 3BeHbsA, OPMUPYIOLLME TEXHNYECKYIO SHEPrOCUCTEMY, UCMO/b3YIOLLNE SHEepPreTUYeCcKnii NpoayKT
WM UICNONb3YHOL e HaNpAMY UCTOYHWKM S3HEPTUMW, MOTYT BbITb CONOCTaB/IEHbI M ONTUMU3NPOBAHbI C Pa3/ny-
HbIX TOYEK 3peHNs:

- TexXHW4Yeckoi (6e30NacHOCTb, OCYLLECTBUMOCTb, HAAEXHOCTb);

- 9KOHOMUYecKoi (KOHKYPEHTOCNOCOBHOCTb, 3KOHOMUYECKAs AOCTYMHOCTb, 3 EKTUBHOCTD);

- 3KoJiornyeckoli (Bbl6pocekl, knumat, buocdepa).

[laHHbI MeToA nccnefoBaHns NO3BoOAET yUeCTb BO3AENCTBUSA HA COLMasbHYIO Cpeay, B TOM uncne 340-
poBbe. 6/1arococTosiHME M 06LLECTBEHHbIE 3aTpaThl. ATOT METOA Takke N03BOAAET NPMHUMaTL cTpaTermyec-
Kne pelleHust B pas/IMyHbIX BOMPOCax, Takux Kak COXpaHeHue pecypcoB, 3KOHOMUS WHOCTPAHHON BaslioThl,
HaLMoHaibHas 6e30MacHOCTb U NeperpyXeHHOCTb AOPOXHOI0 ABUXEHNS. BCecTopoHHee cpaBHeHWe yrofb-
HOI1, HEDTSIHOWA, ra3oBOWA, rMAPaB/IMYECKON, BETPOBOW, 6U0-, CO/IHEYHOI 1 BOAOPOAHOWN TEXHUYECKNX 3HEPrO-
CUCTEeM COoCTaB/sAeT NpUMepbl JaHHOro MeToja ucciefoBaHus.

BTopoilt MeTog — anbTepHaTVBHbIE BapyaHTbl TEXHUYECKUX 3HEPTOCUCTEM B Npejenax KoMOnHMpPoBaH-
HOW TeXHNYEeCKOl aHeprocucTembl (MUKPOYPOBEHb). SHEProcucTeMa MOXeT 6bITb 06pasoBaHa U3 04HO nn
HEeCKOJIbKMX NOoACUCTEM, KOTOPble MOTyT 6biTb CKOMOGUHMPOBaHbI, NPOAHAIM3NPOBAaHbI UM CONOCTaB/EHbI C
anbTepHaTUBHOM TeXHNYECKOW 3HepProcMcTEMON Ha pPasINUHbIX 3Tanax. TN anbTepHATUBHbIE KOMOBMHaLMK
MOTyT KacaTbCs MeTo/0B NPOM3BOACTBA, Npeobpa3oBaHns, yCoOBepLIEHCTBOBAaHNSA, TpaHCdopmaLmmn, nepesa-
4n. NnepepaboTKM NN XPaHEHUS IHEPreTUYeCKUX NPOAYKTOB, NGO 3HepronoTpe6AAoLLUX NPOLLEeCCOoB.

2
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[JBVXeHne aHeprum B npegenax 06b-eAVHEHHON SHEProcMCTEMbI B NPOLLECCE NMPOXOXAEHUS CTaauii oT
BXO0/la 3HEPreTMYeCcKoro pecypca [0 Bbixo1a KOHEYHOV SHepreTMYeCcKol NpoayKUumn, koTopas Heobxoamma a1

Npou3BOACTBA NPOAYKTOB UM NPeAoCcTaB/ieHUs yCayr 06LLero CBoOMCTBa, TakMX Kak Te/IEKOMMYHUKALWS UK
MeAWLVHCKME YCNyTu, NPUBEAEHbI HA PUCYHKe 1.

HenocpefcTBEHHO NOTpe6AsieMble 3HEPreTuYeckne pecypcsl

[laHHbIl TepMUH BKNOYaeT B ce6a 1 NOHATNE pacxo[0BaHNsA 3HepreTMyeckoro NpoaykTa, B COOTBETCTBUN C pas-
penom 7 v pucyHkom 6 B FTOCT P MUCO 13600. n HenocpeAcTBEHHOe nNoTpe6aeHne aHepreTuYeckux pecypcos.

Y — yTeuka, MJ - nonyTHas N p O A y K 4 U A : — 3HEpPreTUYeckuit NpopyKT. C Z 5 — 3aHepreTuyeckne pecypchl.

UCNoNb30BaHHbIE A/19 3HEPTOCUCTEMBbI ! | | — 3HeprocucTtema UauM TexXxHoNormyeckoe 3BeHO; npoaykuusa vaun

06l MNe YCAYTH, NCNONb3YIOLLUE KOHEUHYIO IHEPTETUYECKYID MPOAYKL IO

PucyHok 1 — [lBUXEHWE aHeprun B npegenax 06befNHEHHON TEXHNYECKOW IHEPreTUUECKoN cucTemsl

4.2 TexHuyeckne aHepreTnyeckme CcuUCTeEMbI, Mpou3BoAALLME COMNOCTaBUMYIO

KOHEUHYI0
3HepreTMyeckyo NpoayKLuuio

MpuMepbl YyNpPOLWEHHbIX anbTePHATUBHBLIX TEXHUYECKUX IHEpreTuyecknx cUctem npueefeHbl B Tab-
nnue 1
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Tab6bnuuya 1— AnbTepHaTUBHblE TEXHUYECKNE 3HEpreTu4yeckne cuctemMsl

o TpaucnoptupceaHuc/ OHepronoTpebnsaowas  KoHeuyHas aHepreTuyeckas
OHepreTuyeckuii pecypc p p ,p P P t p
npoo6pa3oBaH ke.'pacnpegene MHe cuctema npoAayKumns
MuenuHblii BOCK KoHHasa noBo3ka — CBEYHUK — Tenexka Cseua CseT
ConHeuHblih cBeT CseToBas Tpyba — CseTt
MpupoaHblii ras Tpyb6onpoBog — 3nekTpocTaHuma — SnekTpuyeckas CeeT
kabenbHas ceTb — npeobpasoBartenb namnouka
BeTep Bo3ayLWHbIA BUHT — dnyopecueHTHas CseT
reHepatop — TpaHcgopmartop — namna

kabenbHas ceTb

B03MOXHblE KOMBGUHALUN TEXHUYECKUX IHEPTOCUCTEM HA NPEANPUATUN C UX PA3/TUUHBIMU 3HepreTuyec-
KUMU BXOAHbIMY (pakTOpamMmn 1 KOHEUYHOI 3HepreTM4eckoil NpoayKumei Ha BbIXOAe NokasaHbl Ha PUCYHKe 2.
MocpeAcTBOM yKa3aHHbIX BXOJOB M BbIXOA0B MOXET 6biTb NpoaHaM3npoBaHa Kaxaas cuctema, UCnosib3ayo-
Lasi 3Hepruio, Y CPaBHEHbI aNlbTEPHATUBBI.

Cvatuw cTaBLlnM M BprattMmmm cwnw TaMmMoron aTn un u 3<<,D,M*(*JVI’\T)KTI/IHOFaJ'ILIJTaMM
unggrall nHuocpasaranmx nunpuw (06UrMHUMUOLLN* BbIgaYY TamMHHCA, WAMULM 1 LU * Apnwy —
ACTOHVB3 W I HuMu 64 IMS1<1UL1<I T* npeagyuun)

PuCyHOK 2 — MpuMepbl BO3MOXHOW KOMBUHALMN IHEPTOCUCTEMbI HA NPEANPUATUN
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5 AHanm3 Bxoga-BblXo4a TEXHUYECKNX IHEPreTUu4ecKmnxX CUCcTem

5.1 3nemeHTapHaa Mofeflb BXOA-BbIX0O[

TexHuyeckas aHepreTuyeckas cuctema AosHkHa 6bITb NpoaHanu3npoBaHa NocpeCcTBOM CTaHAapTUs3n-
pOBaHHbIX MOAENEN BXOAA-BbIXOAA, NO3BONSAILLNX CUCTEMATUYECKA CPaBHUBATb KO/IMYECTBEHHbIE U KayecT-
BEHHble nokasaTenn. JfieMeHTapHas Mofenb BX0Aa-BbIXO4a, ONucCbiBaOWAas /o6yl TexXHUYecKyto
3HEeprocmcTemy, Bkitouas Bce hakTopbl C onpeaeneHneM BHYTPEHHUX U BHELLHWUX CTOMMOCTEN 1 BO34,eicTBuiA,
npuBegeHa Ha pucyHke 3. MnaBHbIM 06pa3oM NpuBefeHHas MoAe b BblAeNAET [Be pas/inyHble KaTteropum
BXOJa-BblX0/a, NoKasaHHble Ha BEPTUKaNbHO (4) N ropn3oHTanbHoW (B) ocsax.

MpakTnyeckne npuMepbl MPUMEHEHHbIX U COEAMHEHHbIX MoAesneil BXxoAa-Bbixoga (lyopecLeHTHON
namnbl, X0NOANbHMKA Y MOLY NS KOMOVHMPOBAHHOIO NPON3BOACTBA TEMN/I0BOI U 3N1EKTPUYECKOW 3HEeprny npu-
BefleHbl B NPUIOXeHUAX A . BB coOTBETCTBEHHO.

Ocb [

FhonxwNBo. MoeTe*, «/eTa/lbHbI
PEMOHT ¥ UAPepHU3IiLKS, BKIOYas
BXCOHbIB JaHHble MO mErwYy
1o MOTAPTUNN

ONBPAMUHHBLIA
BXO/Hble (hakTopbl, SkernyarsumaLlble
Ocu B IHble (pakTop JOHeprocucrema yaTsL Ock B
NDGXCLLbbaDﬂFI . TexXHn4yeckas BbIXOAHbIe dhenrnopb!
mMcnayxrauun, Bkito4an 1 BbIX0f, OCHOBHOIO NpoayKTa

TaxHKAaxX» 06C/yXMBaHue'

BbixoaHble hakTopbl OT IKBUAALMN
M WBB/AB LW BUOTUTyBralMu, BKIIOUM*
BbIX0AbI» aKTopbI NPOV3BOACTBA,
VOHT— UMXyMpunym

Ocb [l

PucyHok 3 — 3nemeHTapHas Mojenb BXOAa-Bbixofa

5.2 )KU3HEeHHbI U1K U aeiicTByoLMe KaTeropum BXxoaa-Bbixoaa

5.2.1 CpepcTBa Npon3BOACTBA U CBSI3aHHbIE CHUMU BXOAHbIE YCNYrn, HE06X0AMMbIe A5l CO34aHNsA TeX-
HUYECKOi IHEPreTUYECKO CUCTEMbI, TaKne Kak KOHCTPYKLMOHHbIE MaTepuasibl U Tpyao3aTparthl, annapartHble
cpefcTBa U nporpaMmmHoe o6ecnedyeHune, NpoOCTPaHCTBO M NpPeABapuTesibHO 3aaHHan MHopMaums, BXOAAT B
MoZesib BXOAa-BbIxofa CBepXY, No ocu A (cM. rpadhy 2 B Tabnuue 2). OcTaTtkn, NpurogHble 4718 NOBTOPHOTO
MCMNOJIb30BaHNS UM HEHYXXHbIE, 1 BO3MOXHbIE MOC/IEACTBUSA, BKHOUAs YTEUKUN U BO3AENCTBUSA HA OKPYXAKOLLYHO
cpefly, 3aKOHUYMBLLER CBOK paboTy W BbIBEAEHHOW M3 3KCnayaTtauuu CUCTEMbl, BbIXOAAT CHU3Y No ocu A
(cm. rpadpy 2 B Tabnumue 3).

5.2.2 [elicTBytoLine BXOAHbIe haKTOPbl, Takne kak aHepreTUYeckue pecypchl Ui aHepreTudeckme npo-
[OYKTbl. TPYA0BbIE pecypchl, onepaTvBHas MHOpMaLus 1 BcrnomoraTesibHble MaTtepuasibl, TakMe Kak CMasou-
Hble MaTepunasbl, NPOXoAAT Yepe3 MoAe b BX0Aa-BbIX0a rOPM30HTasNIbHO No ocy B. Takne BXoaHble hakTopsl
Kak aHepreTuyeckue pecypcbl (CM. Tabnuuy 4) n BXoAHble (DaKTOPbI, CBA3AHHbIE C TEXHUYECKUM 06CNyXBaHW-
€M TeXHUYECKNX IHEPTreTUYECKNX cUCTEM (CM. TabnuLy 2). BXOAAT c/ieBa no ocu B. BbIxobl, Takme Kak aHepre-
TUYeckne NpoayKTbl, KOHEUHAs aHepreTMyeckasn NPoAyKLUNs, yTeukn n no6oYHbIe NPOAYKTbI, BK/IHoYasi BbIGPOCHI
1Ny noTepw, BbIXOAAT HanpaBo no ocu B(cm. rpacdy 1B Tabnuue 3).
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Ta6nuya 2 — MNpuMepbl BO3MOXHbIX BXOAHbIX (DAKTOPOB TEXHUYECKON 3HEPreTUYecKoi cncTemsl

OnepatvBHble BXOAbl, BK/OUAS TEXHUYECKOE
obenyxvBaHvue

OHepreTuyeckune pecypcebl (cm. Tabnuyy 4).

OHepreTnyeckne npoayktel (cm. FTOCT A
NCO 13600. npunoxenue A).

Bo3fyx wnu €rococtaBnswuune (Hanpumep
O*. N*. COr, HjO (BnaxHoCTb)).

Boga (Hanpumep, Kak Cbipbe A1 NPOMbILL-
NEHHOCTU. XNajareHT Uin 3HeProHoCUTenNsb).

BcnomoraTenbHble Matepuanbl  (Hanpu-
Mep. Katanu3aTopbl, PeakTUBbl, KaTofbl, cma-
304YHble  mMaTepuanbl, 3anacHble  4acTu,
aKcnayaTaynoHHbie Matepuans).

Yenoseuyeckne pecypcbl — TpyAoOBble pe-
CypcCbl Ha NpegnpuATAM U BHe NpeanpuAThS,
noAjepxaHue wrtata nepcoHana u ynpasfe-
HUSi NepcoHanom.

)XnBoTHasa cuna — ucnosb3yeTca
€eCTeCTBEHHbIi aHepreTuyecknii pecypc

Kak

Bxopapl, CBA3aHHbIE C MOHTaXOM 1 0GHOB/IEHMEM TEXHUYECKOMN

3HeprocucTeMsl

Nudopmauus.

C60op faHHbIX, XpaHeHne n 06paboTka, KOMMYHUKaLNS.
MpocTpaHcTBO:

- 3eMenbHoe (NouckoBO-pas3BefoyHble paboThl, paspaboTka,

BOCCTAHOB/IEHNE, OpPOLIEHNe, OrpaxaeHne).

* BOJHOE (Meps, 03epa, pekn);

- BO3AyWHOe (MOAHATble B BO3AYX, B3BELIEHHble WU neTyune
CTPYKTYpbI).

CpepcTBa NPpou3BOACTBA U COOPYXEHUSA:

- 3aHMNA (TeNNou3oNAuKUA, OKHa, 3aTeHeHue, opueHTauus no
CTOpOHaM cBeTa, NOKpPbITNE KpPoBeh n T. 4.);

- TexHosornyeckoe o6opyoBaHne 3aBoja Uin MexaHusMbl, Uan
1 TO. 1 gpyroe;

- MexaHuuyeckoe MOrpy3o4yHo-pasrpy3oyHoe ob6opyaoBaHue, Ha-
npumep. U T, KOHBEWEepPbl, aBTONOrPY34nNKN, NOMMbI;

- obopyaoBaHue A1 XpaHeHUs KNHeTUYeCKOi, TepMasibHOW, Xun-
MUYyeckol. BUOXMMUYECKON, NOTEHUNAaNbHOW 3HEpPrun.

- o6GopyAoBaHue ANs XefesHblX A0POr, aBTOA0POr, BOAHbLIX Ny-
Tell. N0NeToB B BO3AYWHOM NpocTpaHcTBe, kKabenbHON ceTu, NUHUIA
anekTponepejayun, Tpy6onpoBo/oB;

- YCTAHOBKU A1 NPOM3BOACTBEHHbIX NPOLECCOB, 6€30MNacHOCTMN
1 oxpaHbl TpyAa.

O6opyfoBaHune NS MHPOPMALMOHHBIX TEXHONOTUIA;

- cpeacTBa u3MepeHus Ans c6opa AaHHbIX M WX npeo6paso-
BaHWs;

- annapaTHoe ¥ nporpamMMHoe o6ecnevyeHue pAnsa o6paboTkn
[laHHbIX;

- annapaTHoe W nporpamMmHoe o6ecnevyeHue CpefcTB TeNeKOM-
MYHUVKaLnm

Ta6nuya 3 — MNpumMepbl BOZMOXHbIX BbIXOAHbIX (PAKTOPOB TEXHUYECKOW aHEpPreTUYecKoil cucTeMbl

OnepaTuBHble BbIXO4HbIE (DAKTOPbI

OHepreTnyeckne npofykTbl (cM. FOCT P MCO 13600, npunoxexune A).
KoHeuHan aHepreTuyeckas npoaykuma (nonesHas aHeprua) (nogpo6Hee cm. B

Tabnuue 5):

- MexaHuuyeckas, Hanpumep, MaHUNyAALUNA, TPAHCTIOPTUPOBaHNE, MeXaHuyec-
kast 06paboTKa, NpoBeAEeHNEe TEXHONOTMYECKUX OnepaLuii;
- TensjoBas, Hanpumep, HarpeBaHue, oxaaxaeHue, 3amopaxnBaHue, TasHue.

YTeuku, BkoYas oTxXo4bl U notepu:

ANeKTpnyeckne u MmardHuTHble nonsa;
- noTepu Tenna;

30Na, TBepAble 0TX0A4bl;

akycTU4Yeckne SBNEHUS, HANpUMep, 3BYKOBbIe LIYMbl, 3BYK U Y/bTpa3Byk;
- MexaHuuyeckas yfapHas Harpyska, Buépauus;

TEN/0BblE UBMEHEHNS B OKpYXalolei cpefe  U3MeHEHUS BIAXHOCTYN B HEA; -
onTnyeckoe W pajNoOBKTUBHOE U3NyYEHUE;
TBepAble Tefa OT NPOU3BOACTBEHHbIX NPOLLECCOB, HBNPUMBP. HEMPUrogHas

BbIXOAHbIE (DAKTOPbI, CBA3AHHbIE C
MOHT&XOM.06HOBNIEHUEM,
NVKBUAALMEl 1 BbIBOAOM 13
3KCMyaTauun TEXHUYECKON
3HEepProcucTeMmbl

MpurogHble A1 MOBTOPHOrO
ncnonb3oBaHWs matepuansl (0T
npou3BOACTBa, MOHTaxa v nocne
3aMeHbl UM BbIBOAA U3 3KCMya-
Taymn).

HeHyxHble MaTtepuansl,
cpefcTBa, rPYHTbI M NpOCTpaH-
CTBO 0 W Moc/e BbiBOJA U3 3KC-

nayarayuu.
CnucaHHble annapaTHble
cpeacTea:
60/lee  HecyWecTBEeHHble

4yacTu, NnoTepu OT OTXO/J0B U pas-
pYLWEHUs. OCKOMIKN, aBapum

- XWAKOCTW, Hanpumep, 3arpsisHeHHas Boja, NOTepyu XMMUYeCKUX NPOoAYKTOB,

Hedp TAHbIE NATHA;

- rasbl, Hanpumep BpeAHble BbIGPOCHI, TENINYHbIE ra3bl, NOTEPU Napa uam oT-

paboTaHHbIA nap;

- ocTaTO4YHble OTXOAbl NP 06paboTke OTXOA0B;

- Tennosble noTepu.

XUAKOCTb U TBEpAble OTXOAbl NP TEXHUYECKOM OGCAYyXUBaHUN o6opynoBa-

HNAa



Tab6bnuuya 4 — lNpumepbl 3HEPreTUYECKUX PeCcypcoB

MprpoAHbIe 3HEPTeTUYECKNEe pecypchbl

BO306GHOB/NSIEMbIE

Buomacca, Hanpumep.gpeBecuHa
WNN pacTUTENbHbIE OTXOAbI.

Buoras, Hanpumep, 60N10THbIl ras.

TennoBas 3Heprusa, Hanpumep,
reotepManbHas, TENI0 OKeaHa U TeM-
nepatypHble rpagueHThbl.

Heao306moensicMble

AHTpaunT (HEU3BNEUYEHHDIN).
Bypblii yronb (Hem3BneuyeHHsbl ).
Topd (HensBneUYeHHbI).

YpaH, Topunii (Hen3BieYeHHbli).
Cblpas HedTb (Hem3BaeyYeHHas).
[eroTb — YUCTbIA, UM B necke,

NlyueBas aHeprus, Hanpumep, con-  UAN 3emse.
HeuyHas aHeprus. MpupogHbli raz  (HeusBneuyeH-
KnHeTnueckasi 3Heprus, Hanpu-  Hblii)

Mep. BeTep, BONHbI.
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BoccTaHoBMMblE 3HEpreTUyeckne pecypchbl

XXUBOTHbIE, pacTUTEfibHble U Ye-
IOBEYECKME OTXOAbI.

MpoMbIWIEHHbIE OTXOAbl, HaNpu-
Mep. UCMoJfib3yeMble pacTBOpuUTEsN,
LpeBecHble ONUAKM, 30Ma. wWwnak, oT-
pa6oTaHHas pyfa, NOKpPbILKN.

BbITOBble  OTXOA4bl,  Hanpumep,
Xugkue, TBepable.

MoTepu Tenna.Hanpumep, U3 rpa-
LVPEH UK TeNO0BbIX NPOLLECCOB.

NnyToHwnii.

KuHeTnyeckaa aHeprus,
Mep. pekynepauus oT MaLlvH.

FpaBMTaLMOHHAs IHEPTUSA, Hanpu-
Mep. pekynepauus oT NOAHATOro Tena

MoTeHuManbHasa 3aHeprua, Hanpu-

Mep. TMAPO3Heprus Hanpu-

5.3 KonunyectBeHHOe nccneposaHne Mofenun exoga-sbixoga no ocam /in B

5.3.1 O6wwne NnonoxeHns

Pa3srpaHnyeHune KonnMyecTBEHHbIX ONepaTUBHbIX NapaMeTpoB U CpefCcTB NPOU3BOACTBA N0 ABYM pas3nny-
HbIM OCSIM NMO3BOJISIET paspeLlmnTb 3a4a4y pacyeTa U CpaBHEHUS COOTBETCTBYHOLLMX XapakTePUCTUK TEXHMYEC-
KX 3HEpPreTUYeckux cucTeM creyomumMm o6pasom.

5.3.2 Ocb Nl

Mo ocu A HaHOCUTCA cnepytollee:

- OLeHKa XM3HEHHOrO LMKIa TeXHUYeCcKoi aHeprocucTemMbl B cooTBeTcTBUM ¢ FTOCT PUCO 14040:

- 3(hpeKTUBHOCTb YTUNN3ALMM OTXOL0B U GanaHc BAIOXKEHHOW 3HEpPrumn Ans annapaTHOro obecneyeHus
TEXHNYECKOWN 3HEProCUCTEMBI.

5.3.3 Ocb B

Mo ocu B HaHOCUTCA cnepytoLlee:

- onpegfeneHue akcnayaTaLMoHHbIX 3aTpaT U 3(pPEeKTUBHOCTU CUCTEMBI;

- MoAcyeT exeHEBHOW NPON3BOANTENLHOCTM TPYAa CUCTEMBI;

- 6anaHc onepayMoHHbIX Macc U aHepreTuyeckuii 6anaHc.

5.3.4 CoBmMecTHO OCb AMnocb B

YKnN3HecnocoBGHOCTb TEXHUYECKOM I3HEPrOCUCTEMbI MOXET ObiTh OL,eHEeHA MYTEM CPaBHEHMS N0 0CsiM A U
B BXOAHbIX (paKTOPOB C BbIXOAHbLIMU AN NOSYYEHUS, HanpuMep, CPoka OKYynaeMoCTU 3Heprnn unu addek-
TUBHOCTW.

5.4 KanuTtanoBnoXeHus

5.4.1 TexHuuyeckasi 3HEProcrcTeMa COAEPXKUT KanuTanoBnoxeHus (cM. 3.9). KanutanoBnoxeHus gon-
XXHbl BCErAa yYNTbIBATLCA NPU U3YUEHUU TEXHUYECKol aHeprocucTembl. CpefcTBa NpousBoacTBa (cM. 3.8)
SBMIAKOTCS BXOAHbIM (DAKTOPOM [/151 TEXHUYECKO! 3HeprocucTeMbl. TpyA v BcnoMoraTtesibHble MaTepuarsl,
CBA3aHHbIE CO CTPOUTE/ILHOM AEATENLHOCTbIO, TaKXe ABNATCA BXOAHbLIMU (hakTopamum TEXHUYECKol aHepro-
CUCTEMBI.

5.4.2 CpaBHeHUsi MOTYT 6bITb BbINO/IHEHbI B KAKUX-TM60 NOCTOSIHHBIX eANHULAX U3MepEeHHs], BKouas
€VHULBI, B KOTOPbIX N3MEPSIETCS SHEPreTUYEeCKUii NPOAYKT. VIcXoHble MOJIOXEHWSI, Ha KOTOPbIX 6a3upyloTcs
CpaBHEHUS, fOMKHbI BbITb SICHO ONpeAeseHb.

5.4.3 Bce BXOfHble (DaKTOPbl, CBSI3aHHbIE C KANUTaI0BOXEHUSIMU, [,0/KHbI 6bITb Pa3HECEHbLI BO BpeMe-
HU N1 BO3MOXHOCTY COMOCTAB/IEHNS C APYTMMIW BXOAHBIMW (hakTopamiu cucteMbl. CyLecTBYIOT TpU pas/iny-
HbIX METOAA COMOCTaB/EeHNs. Bo Bcex UcceoBaHUAX JO/MKHO 6bITh ACHO 0603HAUYEHO, KaKoii 13 CresyoLmx
MeTOA0B GblJ1 NCMO/Ib30BaH:

a) MepBblii MeTOA: «/ICTOpUYECKMii» MeToZ 3ak/ioUaeTcsl B CyMMUPOBAaHUM BCeX OTHOCSALLUXCS K Kanu-
Ta/OBJIOXEHNAM BXOAHbIX (DaKTOPOB, BO3HMKAOLLMX BO BPEMS CPOKA C/YXObl CUCTEMbI, C ieIEHNEM NOyYeH-
HOW BE/IMYMHBI HA OXUJAeMblii CPOK CNYX6bl. Y flaHHOTO MeToAa, KOTOPbIK MCMob3yeTcs rMaBHbIM 06pa3oM
AN MUKPOW3YYeHUiA, ecTb Takoli HeJOCTaTOK, Kak C/IOXHOCTb OLEHKM UCTUHHBIX CPOKOB CyX6bl. Kpome Toro,
€CTb CUTyauum, B KOTOPbIX 3KOOrMUYeckas 3arpy3ka HauasibHOro KanuTasioB/IOKeHUs UMeeT OrpaHuYeHHyo
3HAUYMMOCTb K LENN N3yUYeHUsl, Hanprumep, B cyvasx, korga 6yeT BepHbIM pacLeHUTb UX KaK «HeoKynaeMble
KanuTasioBOXEeHUS».
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b) BTOpoit MeToa: «MrHOBEHHbIi» MeTOoZ, KOTOPbIV MCNOb3yeTCs FaBHbIM 06pa3oM Npy Makponccne-
[lOBaHMWsX, 3aK/oYaeTcsi B TOM. YTO YUMTHIBAIOTCS BO3HUMKAOLWME B TEYEHWE 3a@HHOTO NEpPUOSA BPEMEHMU
BXOZHble (PaKTOpbl, CBA3AHHbIE C KANUTA/IOBMIOXEHNAMMW, HANpUMeEpP, B TEYEHWE OAHOrO rofa, v pesynbTaT
OTHOCAT KO BCEM APYTIM BXOAHbLIM 1 BbIXOAHbIM (DaKTOpam 3a TOT Xe camblii neprog. OCHOBHOE AonyLLeHne
MeToAa — Ha f,o0CTaTOYHO KPYMHbIX NPOMbILLIEHHbIX MPEANPUATUSX, B OTPACAAX NPOMbILLIIEHHOCTY UMW 3KO-
HOMWYECKMX CeKTopax MHBECTULUM AeNaloTCs HeMPepPbIBHO B paBHbIX 06bemax. BcnefgcTaue aToro BbInosHe-
HWEe [aHHOr0 YC/OBUSI AO/IXHO 6biTh NMPOBEPEHO ANA LMKANYECKUX UIMEHEHUI B KAMUTaSIOB/IOXEHUSX U
cAenaHbl COOTBETCTBYHOLLME KOPPEKTUPOBKY.

c) TpeTuii MeTog: «MeTog NPOrHo3a» NPUMHUMAET BO BHUMAHME TOJIbKO GyAyLUMe KanuTasioBIOXEHNS.
OT0 eUHCTBEHHbI MeTOof, 4151 U3Y4YEHUSI HOBbIX TEXHOMOTUIA, NOTOMY YTO PETPOCMEKTUBHbIE faHHbIE eLle He
CyLLeCTBYIOT. Pe3ynibTaTbl TAKOr0 M3y4YeHNst OCHOBbLIBAIOTCA NCK/TIOUMTETBHO HA NPOrHo3ax.

6 lcnonb3oBaHne OYHKLUNOHANIbHBIX eauHNLL

6.1 Korpa Heo6x0AMMO CPaBHUTbL HECKO/IBKO TEXHUYECKUX IHEPreTUYECKMX CUCTEM, ClieyeT BblAeUTb
yHKUMOHaNbHYI0 eAnHULY, koTopas 6yaeT oAHa v Ta Xe BO BCeX U3yyaeMblX C/IyHasx v KoTopas MoXeT cofep-
XaTb MofieNlb BXofa-BbixoAa. [115 aHepronoTpebastowmx cuctem 06bIYHO B KayecTBe Mose3HOro BbIXOLHOIO
npoAykTa BblbMpaeTca KOHeYHas aHepreTnyeckas nNpoaykuus, BblpaxeHHas obuieli PyHKLMOHaNbHON e gnuHN-
uei. Mpumep pyHKUNOHANBHON eAUHMLbI — NPOW3BOACTBO 1 Kr HepadhHMPOBaHHOW CTasnu.

6.2 KoHeuyHas aHepreTuMyeckas Npoaykuusi, NpeacTaBnaoLwLas coboi Apyrue npoLecchl, Takne Kak nog-
AepxaHne Temnepartypbl, OCBeLleHVe 3afaHHON MOBEPXHOCTWN WM KOHeYHas aHepreTuyeckas Npoaykuus,
ob6ecneunBatLLasn BUXeHNE, 06bIYHO He BbIpaXKarTCA BIHEPreTUYeCcKkux TepmMmnHax. MNonesHble aHepreTuyec-
Kne BbIXOAHble (hakTopbl MOTYT AaTb KOHEYHYIO SHepreTUYeckylo NPoayKLMI0, KOTopas MHOTAa MOXeT ObiTb
BblpaXXeHa B eAnHuLax cuctembl CU. OTANYHBIX OT €4MHULbI U3MEPeHWs aHeprum (J)). yunTtbiBas, KpoMme npo-
4ero. KayecTBEHHbIE acnekTbl. MprMepbl KOHEYHOW 3HepreTMYeckoi NpoAyKL MK NpuBeAeHsbl B Tabnuue 5.

6.3 MprMepamun xapakTepucTuK YyHKLNOHANbHbIX €4UHUL, MOTYT CTYXXWTb 3aTEHEHNE 3KpaHa NCTOYHM-
Ka OCBelLLleHUsi, BO3AECTBYOLLee HA CBETOBOM NOTOK, TeMNepaTypa okpyXatoLLeit cpebl BOKPYT XON0ANbHY-
Ka Unu 34aHuna, HOpMbl U YacToTa NPOBETPUBAHMA MOMELLEHUS, U30MAUMSA; Yucno, 06bem 1 Temnepartypa
HarpeTbIX Ten v NpeacTaBNeHHbIX 06 BEKTOB U T. A,

Ta6nuua 5— MpuMepbl KOHEYHO 3HEPreTUYECKON NPOAYKLMU AN 3aJaHHbIX (DYHKLMOHANbHbLIX E4UHNL,

KoHeuHasn aHepreTuyeckas NnpoaykKumna EAnHNLBI 3MepeHns
1 Pa6oTa, nepemelyeHune, CKOPOCTb, yCKOpeHUe, cuna Ox. kr m.m c~\'m c"2 H
2 HacocHas Hakayka, BEHTU/IMPOBaHWE U MPUMEHEeHNe Bakyyma Ma. m1 kl'T
3 CneuyunanbHoe TensoBOe UCMONb30BaHNE (HarpeBaHne NI oxnaxgeHue) *C. Ox
4 TpumeHeHue 3BYyKa WM ynbTpasByka AOb. 'y
5 Bubpauus gns nonesHbix Luenein My. My Ax"
6 OcBelieHVe, UNIOMUHALUA, YCUNEHNE, UHAEKC LBETONepeAayn nm, nK
7 MpvMeHeHne MarHUTHbIX nonei Tn
8 O6paboTKa AaHHbIX, MHopmauma 6uT. 6UT C"
9 TenekoMmyHuKauua, TenesupeHue, BU3yanbHoe oTobpaxeHue, paspe- 6uT ec*\ nk. a6

wawuwas cnoco6HOCTb

10 dusnoTepanua u guarHocTuyeckme npouenypbl kKan kr\ p. 3B
11 N3mepeHue n ynpaBfieHue, NOBTOPAEMOCTb U T. 4. out-c'\'m c"\ mec'2.B. A. kr c"™
12 3nekTpoxumuyeckasa un pusnyeckas o6paboTka A. BT. Ax. kKan
NMpumeyaHne — BbipaxaeMble KOIMYECTBEHHO BbIXOAHbIE (DAKTOPbI TEXHUYECKOW SHEPTOCUCTEMbI HE OLE€HU-

BAKOTCS B HACTOSILWEM CTAHAAPTE OTHOCMTEIbHO NX 3KOHOMUYECKOTO, KY/IbTYPHOTO, HPABCTBEHHOTO, COLUANLHOTO UK
MeLMUNHCKOTO BANAHMA. OnpeaenieHne, [aHHOE 415 3TUX BbIXOAHbIX (DAKTOPOB TEXHUYECKON 3HEPTOCUCTEMbI, OTPaHM-
YEHO /Wb KOJTMYECTBEHHLIM NPeACTaB/NeHNEM TEXHNYECKOW IHEPTeTUYECKOW CUCTEMbI, HEOGXOA4UMbIM A5 06bEKTUB-
HOro onpegeneHns U3nMYeckoii NponsBoanTeNnbHOCTU. KM, 3th PeKTUBHOCTM 1 BO3AEICTBUSA Ha OKpYXalolwyto cpeay
TakuUX CUCTEM, U. CNef0BaTe/IbHO, OTHOCUTCS K TakMM KpUTEpPUsIM, Kak 6bICTPOAENCTBME, YCKOPEHNE, KauecTBO CBETa,
HaNPsXEHHOCTb U T. 4., @ TAKKe K KpUTEPUAM 3alNTbl OKpYXalowen cpefbl, TakUM Kak U30sauns.
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6.4 Mprmepbl TOro, Kak UCMNO/b3yeTCs BbIXOAHAA KOHeYHas aHepreTnyeckas nNpoayKuus aHepronorT-
peb6nsLLein cucTeMbl, 3aBUCALLEN OT MHANBUAYASbHbIX YCNI0BUIA, NPUBEAEHbI HUXE:

- CBETOBOVi MOTOK, N3MEPSIEMbIVi B IOMEHax (/IM). co3gaeT pas/inyHble OCBELLEHHOCTU, M3MepseMble B
noKcax (1K), B 3aBUCMMOCTMN OT PacCTOSIHMA 40 OCBELLAEMOi NOBEPXHOCTY;

- ABwratesnb, NPUBOASALLWIA B ABUXEHME TPAHCNOPTHOE CPEACTBO MOJSIHOM MAcCoi T. MOXeT NosyunTb
YCKOpEHWe B 3aBUCHMOCTMN OT XapakTepucTukAsuraTens n xapakrepa BOXAeHUs aBToM0o6UIA onpefesieHHbIM
BOAMTENEM, W. TakuM 06pa3oM, byeT NCnob30BaTh COBEPLLUEHHO Pa3InyHble 3HaYEHUS IHEPrMn YCKOPEHNs B
3aBNCMMOCTY OT NOBEAEHNS BOANTENS;

- 3hbheKTMBHOCTb CUCTEMBI HarpeBa, obecneynBatoLLeli onpeseneHHy0 BEMUYMHY TENI0BOro NOTOKa,
M3MepeHHyo B BaTTax (BT), 3aBUCUT OT TENI0M3015L MK 060rPeBAEMOr0 NOMELLEHNS, YACA OKOM UABepeil, a
Takke OT yncna v NoBefeHns eroxunTteneii (ToTepu Tenaa Npu OTKPbIBaHNW OKOH U iBepeil), KoTopble onpege-
NAT Temneparypy, TO eCTb KOMOPTHbIE YCNI0BUSA B MOMELLEHUN, N3MepsieMyto B rpagycax Lenscus (°C).

7 PacyeT BHeLWHUX N3aepXXek 1 puckos

[nsa BblUMCNEHNSA BHELLIHUX U3[EPXKEK U PUCKOB TEXHUYECKO SHEPTeTUYECKOI CUCTEMBI [LO/TKHO UCMOSb-
30BaTbCA KOIMYECTBEHHOE ONpeesieHne BXOAHbIX Y BbIXOAHbIX DakTOpPOB No 06enm ocam. MprumMepbl BO3MOX-
HbIX BXOAHbIX W BbIXOAHbLIX (DaKTOPOB CM. B Tabnmuax 2 n 3. HekoTopble pycku 3aBUCAT OT MPUPOAHOI cpefbl 1
B/ISIHUS 3KCNyaTaunOHHbIX DaKTOPOB, a Takke 0TXO0A0B MOC/e OKOHYaHUSA CPOKa CyX6bl, KOTOpble MOTYT
6bITb NOTEHLMAILHO ONaCHbI /191 340POBbS, KNMata 1 6uocgepsl. pyrve akTopbl pucka MOryT 3aBUCETb OT
HeaJekKBaTHOro KOHCTPYMPOBaHUS, yCTanI0CTU MaTteprnasnos UiV OLWMGKM onepaTopa Bo BpeMs paboTbl SHepro-
CUCTEMbI U MOTyT NOTpPe6oBaTb aHaM3a KOHCTPYKTOPCKOro NpoekTa A/is onpefeneHns BeposiTHOCTM Takux
PUCKOB, a TaKkke BO3MOXHOCTU UX NpeaynpeXxaeHns 1 cTpaxoBaHus.

3KoNornyeckme NaKoHoOMMYeckue NocnecTBUS BbIGPOCOB 1 BO3AEACTBNIA TEXHUYECKNX IHEPreTUYeCcKnX
CYCTEM BUCCNEA0BaHUAXKUZHEHHOTO LMK/1a CUCTEM BOOOGLLE ABAIOTCA NPeAMeTOM Ucc/ieJoBaHni 3arpsasHe-
HWIA NPU3EMHOrO C/10A BO3AyXa U BAUSIHUIA HA OKpYXXatoLLyto cpegy, koTopas paspaboTaHa B psife cTaHAapToB
cepun MCO 14000[2].

8 KOoHTypbl 06paTHO CBSA3U

YacTb BbIXOfHbIX (DAKTOPOB TEXHUYECKON IHEPreTUYeCcKo CUCTeMbl MOXEeT 6biTb UCMO/b30BaHa Kak
BXOAHble (DakKTopbl ANS TOW Xe caMoi 3HeprocucTembl. Korga aTo fgocTuraetcs nyTeM COeAWHeHUs
{cm. TOCTP 1 C 013600, pa3gen 5) B 3aMKHYTbI1 KOHTYp 06paTHOI CBA3W, TO TAKO KOHTYP HOCUT HAMMEHOBa-
HMe «BHYTPEHHWI KOHTYP 06paTHO CBA3M)». BbixoA nepef coevHEHNEM — MOJIHbIV BbIXOA, TOr4a Kak BbIX0[,
nocne oTBETB/IEHNS KOHTypa — MOJIe3HbIl BbIX0A, (CM. NpYMep B NPUIOXeHUN B).

MprMep BHYTPEHHErO KOHTYpa 06paTHOl CBA3W — TenoBas 3/1eKTpocTaHLms, B KOTOPOV NONHasA MOLL -
HOCTb OT reHeparopa 4aCTMYHO BO3BpallaeTcs Hasaj nocpefcTBOM TpaHcdopmaropa CO6CTBEHHbIX HYX[,
NPMMEHAEMOro AN yA0BNeTBOPEHUS BHYTPEHHMX NOTpebHOCTel NpeanpuaTA B 3/1eKTPO3SHeprun. BHyTpeH-
HWIi KOHTYP 06paTHO CBA3M MOXET ObiTb pasfesneH no CBA3AM TpaHcopMaTopa CO6CTBEHHbIX HYXA.

BHeLlHVe KOHTYpbl 06paTHOl CBA3M BO3HUKAIOT, KOTa YacTb BbIXOAHbIX (hakTOpOB TEXHUYECKON aHepre-
TUYECKON CUCTEMbI CAYXUT BXOAHbIMW hakTopamu ANs APYroli TeXHUYECKOW 3HepreTuyeckoi cucTemsl,
BbIXOZHble (DaKTOpbl KOTOPOI YACTUYHO CAYXAT BXOAHbIMW hakTopamu Ans nepsoii. OAVH BaXKHbI BHELIHWI
KOHTYp 06paTHOW CBA3W, NPUBEAEHHbIV B NpeablayLiem npyumepe. — 371eKTpu4ecTBo, HeobxoAMMoe Kak BXOS-
Holi thakTop 4519 NPOU3BOACTBA, NOATOTOBKU U Nepefauyn TonavMea, KOTopoe SIBNSETCA OCHOBHbIM BXOAHbIM
dhakTopoM AN anekTpocTaHuumn. [ipyrne BHeELHNE KOHTYpbl 06paTHOM CBA3WM HAYMHAIOTCA 3NEKTPUYECTBOM,
Heo6xo4MMbIM A1 NPOM3BOACTBA CPEACTB NPON3BOACTBA M BCMOMOraTe/ibHbIX MaTepuasos, KOTOpbIe, B CBOIO
oyepefb, ABAAIOTCA BXOAHbIMU (hakTopaMu nansa anekTpocTaHuny, nans npoLeccos NponM3BoACcTea TonnBea.

WHoraa TpyAHO NPUHATL BO BHYMaHWe BCe KOHTYPbl U MOAKOHTYPbl 06paTHbIX cBA3eid. Camble BaXHble
KOHTYpbl 06paTHOl CBA3W AO/MKHbI OblTb NAEHTUDNLMPOBaHbI, U UX BANSHNE HA KOHEYHbIN pe3yibTat AO/HKHO
6bITb NPeACTaB/eHO, NO KpaiiHei mepe, kKa4eCTBEHHO.

9 Tpe6oBaHUA K KA4YECTBY AAHHbIX

PesynbTar no6oii onTnMmnsaynn n cpaBHeHUsA TeXHUYeCKo 3HepFeTVILIECKOVI CUCTEMbI B 3HAUYNTENbHOWA
CTeneHn 3aBUCUT OT KoJIn4ecTBa U KayecTBa CO6paHHbIX [AHHbIX. B3TOM OTHOLLEHMW BaXXHbl MPOLO/IKUTENb-
HOCTb BpeEMEeHU, B Te4eHne KOToporo 6b1n CO6paHbI AaHHble, NX HaAeXHOCTb N BOCNPOU3BOANMOCTb, TakK Xe
Kak n ucnosbdyemas ona c60pa TexHosornA. NoaTomy ykasaHua Ha KayecTBO AaHHbIX U UCTOYHUKOB AOIKHbI
Bceraa BKr4YaTbCA B UCcnegoBaHne TeXHMYeCKon aHepreTu4eckom CUCTeMbI.
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MpunoxeHune A
(cnpaBo4HOe)

Mogenn BxoAa-Bbixo4a A8 TEXHNYECKOW IHepreTu4eckoin cucTemsl.
KomnakTHasa cnyopecueHTHas namna (CFL)

Ha pucyHke A.1npusefeH Npumep MO/Jenu BXoja-BbiXoAa 418 TexXHNYecKoi aHepreTuyeckoit cucTembl «Kom-
nakTHasa donyopecueHTHas namna (CFL)».

(BD Hwnnn«mB1KoCBEHHas BIOXeHHas aHepris B MNBPLL/Ibl. 0O BCAATH 1 IOMM3HEHTbI
1 - — -t b
MeTasvibl ceu, PbfW. BA, OMEKTPOHHbIE «AarLMeKTbI
| |
My TXLWbIA U «3HMNOXTHbIA
PriyopaoLigHTHbIa MaTepuasib! MaTepuaibl
BT B *
Crato.
WnoHalu an B NpasisitoacTio, AnradprrHoamiy Hy aum » JKuixsaouHbiB TTapuari
TacndicsaHva, NarosTLLy |
eHogress ( — mnnoTHasa (BXoaHble chakTopb! |
aHapnm) .
| t Yy | Konuyaonto onna Q (nw-cj
SHeprnxuctaaBTeTTECAL

OnekrpsHBCxsst aHeprus LU, (*BTuy)
KomnakTHas chngomMoLHTHas namna (CH.) OanpntusHbiH MbIBOA,

CTparamblAuuoa PYHULOHALIIOB NMPOAETaKoHMB P(HT)

r BHeprua nBnnal} EH (03a)

Bu B » blachaknbl

m SN A
MoTepst anaaaHHoi m apcuH — (|iAT-4) KA BVBIATALLM

MNOBTOPHOE UCMNOo/IbaoBAVB

OnOAp!

Crato YNaBTOYHLO blaTpMaribl

MBTLUMLL Miwbi

Y Y
££.2)

1> TennoTta No604YHOTO NPOAYKTA MOXET 6bITb pacleHeHa Kak NpUpocT UK NOTepsi, B 3aBUCUMOCTMN OT CPEfbl.

21 HekoTopoe KONMYeCcTBO BO3BpaLLEeHHOI U3 3aTpayeHHoi aHepruu (1£er) 6yAeT 3KBUBANEHTHO 3Heprun, kotopas
6bin1a 66l HEO6X04MMA A1 MPOM3BOACTBA 3TUX MaTepuasos WAU 3Hepruu, Bo3BpaL,aemMoi nocae ocTaTo4HOro npeobpa-
30BaHUs IHEPrUN (HanpuMep, CXUraHne ynakoBOUYHbIX MaTepnasnos).

PucyHok A.1 — Mogenu Bxoga-BbixoAa AN TEXHUYECKO IHepreTn4eckoin cucTemMsl.
KomnakTHas pnyopecueHTHas namna (CFL)

Mpumep BblUMCNEHNS NnapameTpoB cucTembl KKomnakTHas nyopecueHTHas namna (CFL)» (CFL cucTembl)
npuBefeH HUXe.
KN4 CFL cucTembl nc/.t,nM/BT. BbluMcna T no popmyne

YeH - d/p A
roe ® — cBeTOBOW NOTOK;
P — MOWHOCTb.
OTHocuTenbHblli KMA Riy Hanpumep. KN4 CFL cucTembl oTHocnTenbHo KM A cucTemMbl NaMnbl HakanuBaHus,
BbIYUCNAT Mo hopmyne
<A2)
rae — KN4 dnyopecueHTHON namnel;
M*— KMNAnamnbl HakanmBaHus.

10
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MoNHy BNOXEHHYI 3Hepruio EB, IM. npeAcTaBnsAOLW Yy co60/i COBOKYNHOCT b HAKOMNEHHON KOCBEHHOW BNOXEH-
HOIi 3HEPrun NNPAMON BNOXEHHOI 3HEPTUMN, BBIYNCAAIO T N0 hopmyne
ETHEUB*EHb, (A.3)
rae Eol, — KOCBEHHAA BNOXEHHAN 3HEPrus:
£ed— npamas BIOXEHHasA 3Heprus.
BanaHc nonesHoil BNOXeHHOW aHepruu Ecn. 1, BbIYMCNAK T no opmyne
ErE.-E~BE". (A4
rane Eo— nonHas BNOXEHHas aHeprua.
E A"— noTepwu BNOXEHHON 3HEPTUN:
Ec, — BOCCTaHOBNEHHAs B/IOXKEHHAsA 3HEPrUa.
OTHOCUTENbHbIN CPOKOKYNaeMoCcT U cMCT eMbl MNp (3KOHOMUS SHEPrun 3acpok cNyx6bl) BbIYUCAA T no dopmyne
I?=£1£ (A.5)
rae Ej — aHeprus, c6epexeHHas 3a CpOK CNyX6bl:
Een — nonesHas B/IOXEHHas aHeprus.

11
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MpunoxeHune B
(cnpaBouHOeE)

Mopgenu Bxoga-BblxoAa AN TEXHUYECKOV 3HEepPreTUUYecKo cuctembl. X0noaAuIbHUK

Ha pucyHke B.1 npusejeH npumep MojAenn BXOAe-BbiXOfe [ANA TEeXHUYEeCKON 3SHepreTMYeCKORd CcUcTeMbl
«X0NoAUNbHUKP.

PucyHok B.1 — Mogenu Bxofa-BbIXo4a A1 TEXHUUYECKOV 3HEepreTUYecKoil cucTeMbl. X0NOANNBHUK

12
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MpunoxeHue C
(cnpaBouHoe)

Mopgenn Bxoga*Bbixofa A1 TEXHUYECKOW IHEPreTUUYeCcKoi cCucTemsl.
Mofynb KOM6MHUPOBAHHOIO MPOM3BOACTBA TEN/IOBOW M 3/1€KTPUUYECKO 3HEPTUN

HapucyHke C.1npusefeH npumep Moay i KOMGUHMPOBAHHOIO NPOVN3BOACT Ba T EMJIOBOW M 3NeKT puyecKoii aHep-
rMN TEeXHNYECKO 3HEPre T UYECKOW CUCT eMbl.

PucyHok C.1 — Mopgenwv Bxofa-Bblxoaa ANA TEXHUYECKON 3HEPTreTUYeCcKoi cucTemsl.
Mogynb KOMGUHWPOBAHHOTO NPOVN3BOACTBA TENNIOBOW M 3NEKTPUYECKOW aHeprum

13
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Buénunorpadcusa
/1) ®epepanbHblii 3aKoH 0T 23.11.2009 Ne 261 -®3 «O6 aHeprocbepexXeHUn 1 0 NOBbILEHUN IHEPTreTu4Yeckon adpek-

TWUBHOCTMU U O BHECEHUWN N3MEHEHUI B OT I€/IbHbIEe 3aKOHOAA T eflbHble akThbl Poccuiickoin depepaunmn»
(2) NCO 14000 «CUCTEMbI IKONIOTUYECKOTO MEHEXKMEHT a»
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KntoueBble cnoBa: TEXHUYECKNE IHEPTOCUCTEMbBI, TEXHUYECKME IHEPreTUYeckme CUCTEMbI, aHaIM3 TexHu4yec-
KUX 3Heprocuctem, MetToabl OUEHKN TEXHUYECKNX IHEPIOCUCTEM
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