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HAUMWOHANBHBIW CTAHOAPT POCCUMUUCKOWU SGEOEPALUUMN

CUCTEMbI ®OTOJJNIEKTPUHECKUE

MOHMWUTOPUMHTI 3KCNNyaTaUuMOHHbIX XapaKTe pUCTUK.
MeToabl usmepeHus, cnoco6 nepegayn u o6paboTku gaHHbIX

Photovoltaic systems. Performance monitoring. Guidelines for measurement, data exchange and analysis

HNata BBegenHna — 2015—01—01

1 O6nacTb NpYMeHeHus

HacTtosawmn ctangapT pacrnpocTpaHaeTca Ha poToanekTpudeckue (aanee — P®3) cUCTEMBI U yCTaHaB-
nuBaeT TpeBOoBaHNA K MOHUTOPUHTY UX 3KCNNyaTaLUMOHHBIX XapakTepUCTUK, a Taioke MeTodbl USMepeHusl, cno-
cobbl nepegayvm n 06paboTkn AaHHBIX.

HacToswuwii cTaHgapT ycTaHaBnMeaeT TpeboBaHUA K MeToAaM KOHTPOSSA Takux XapakTepUCTUK aHepre-
Tnyecknx P cUcTeM, KaK OCBELUEHHOCTb Ha NNOCKOCTU, BbIXOAHAs MOLWHOCTL PO yCTaHOBKU, BXOAHbLIE U
BbIXOAHbIE NapamMeTpbl HakonuTenemn sHeprum, YyCTpoMCTB YNpaBieHNA KavyeCTBOM 3/1IeKTPO3SHEPIrun, a Takke
obmeHa nony4yeHHbIMU AaHHBIMU U MX aHann3a. KoHTponb yka3aHHbIX NapameTpoB NPOBOANAT C Lienbio Noy-
YNTb BCECTOPOHHMWE 3KCMIyaTauNOHHbIE XapakTepucTuku @3 cucteM — aBTOHOMHbIX, MOAKIMIOYEHHBIX K ek~
TPUYECKOW CeTU 3HeprocUcTeMbl, WKW B COYETaHUN C APYTMMA UCTOYHWKAMWU 3HEePruu, Kak, Harnpumep,
An3enbHbIMU NN BETPOBLIMU 3NEKTporeHepaTopHbLIMN yCTaHOBKaMU.

HacTtoswwui ctangapT gonyckaeTcsl He MPUMEHSITb K ManbiM aBTOHOMHBIM CUCTEMAaM U3-32 OTHOCUTESTb-
HO BbICOKOW CTOMMOCTU 3MepuUTENbHOro 06opyaoBaHus.

2 HopmaTuBHbIle CCbINKN

B HacTosLweM cTaHaapTe UCNOoNb30BaHbl HOPMaTUBHbBIE CChISIKM Ha crieaytowme cTaHaapThbl:

M3K 60904-2:1989 [Mpubopbl poTosanekTpuyeckue. Hactb 2. TpeboBaHMs K 3TANOHHBIM CONMHEYHbIM
anemeHTam (IEC 60904-2:1989, Photovoltaic devices — Part 2: Requirements for reference solar cells.
Amendment 1 (1998))

M3K 60904-6:1994 Mpubopbl hoToanekTpudeckme. Yactb 6. TpeboBaHUA K 3TANIOHHBIM COSNTHEYHBLIM
yacam (I[EC 60904-6:1994, Photovoltaic devices — Part 6: Requirements for reference solar modules.
Amendment 1 (1998))

M3K 61194:1992 CuctemMsbl poToanekTpuieckue (PJ) aBTOHOMHbIE. XapakrepucTuieckue napameT-
pbl (IEC 61194:1992, Characteristic parameters of stand-alone photovoltaic (PV) systems)

MO3K 61829:1995 Batapen ¢oTOSNEKTPUYECKME U3 KPUCTAIUTMYECKOrO KpemHusi. WMamepeHue
BOMbT-aMrepHbIX XapakTepucTuk B nornesbix ycnosusx (IEC 61829:1995, Crystalline silicon photovoltaic (PV)
array — On-site measurement of |-V characteristics).

3 UsmepsieMble napameTpbl

Namepsiemble napameTpbl ykasaHbl B Tabnuvue 1 1 Ha pucyHke 1. Mpoune napameTpbl MOTYT ObITb paccuu-
TaHbl N3 U3MepeHHbIX B pearnbHOM BpeMEeHU ¢ MOMOLLbIO NporpaMMHoro obecnedeHus cuctemMbl cbopa AaHHbIX.
CnepayeT y4ecTb, 4To Bce 6r10KM Ha pUcyHKe 1 MOryT npeacTaBnsiTb CO60M MHOrOKOMMOHEHTHBIE 3MIEMEHTHI.
N3mepsieMble napameTpbl U xapakTepucTukn @O ycTaHoBoK onpegeneHsl B MOK 61194.

[ononHUTensHY MOLLHOCTb, BO3HUKAIOLLYIO B pe3yrnbTaTe paboThl BCIOMoraTenbHbIX CUCTEM, crieayeT
cyMTaThb notepei MowHocTn ®3 yCTaHOBKM, @ He YacTbio Harpysku. Bce crcTeMbl KOHTPOMS U CIIEXEHUS, He

U3paHne opnumnansHoe
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OTHOCALLMecs KHeo6xo0AMMbIM 4NN beHKLIMOHMpOBaHMFl (OXC] YCTaHOBKW, CHUTAIOT HaCTbiO Harpysku. KOHTpOJ'Ib-
HO-Cnejdulee o6opyp,OBaH|/|e MOXeT I'IOTpGGJ'IFlTb 60]'IbLI.IyIO yacTb obLien MOLWHOCTH, noaTomy KOHEYHbIN
I'IOTpGGI/ITeJ'Ib,EI,OJ'I)KeH 6bITb yBe4OMMEeH O TOM, 4TO ANA yaoBneTBOpeHUd TpeGOBaHMﬁ Kobuein Harpyske MoxeTt
BO3HUKHYTb Heo6xo0ANMMOCTb B AOMO/HUTENBHON 3Heprun.

Ta6nwuua 1—MNapameTpsbl, n3mepsemblie B peanbHOM BPEMEHN

MapameTp O6o3HaueHne EavHuua namepenun

Meteoponorua
O61wast OCBELLEHHOCTb B rnockocT 3 yctaHoekn®) G, Br-m2
Temnepatypa OKpYXaioWero Bo3AyXa BHYTPW KOHCTPYKLWW, 3alum-

watowen ot nsnyyeHnst Tom °C
CkopocTb BeTpa?) Sw m/c
3 ycTaHoOBKa
BbixogHoe HanpskeHne Vy B
BbixoaHow Tok I A
BbixogHasa MOWHOCTb Py kBT
Temnepatypa ®3 moayns T, °C
Yron HaknoHa gaTivka®) or Mpapycsl
Yron pacronoXeHWs AaTtumka K asumyTy>) op Mpagycoi
XpaHeHue sHeprumd)
Pabouee HanpsikeHue Vg B
Tok Ha Bxoae akkymynstopa®) s A
Tok Ha Bbixoge akkymynsitopa®) les A
MoLLHOCTb Ha BXope akkymynsitopa®) Prs kBT
MoOLLHOCTb Ha BbiXxode akkymynsitopa®) Pes kBT
Harpyaka®)
HanpsixeHne Harpyaku Vi B
Tok Harpy3ku I A
MowwHocTb Harpy3ku®) P kBT
MoaKroueHne K CeTU SHepProcucTembS)
Hanpsixenue cetn Vu B
Tok, noctyrnawowwmii B cets? Iy A
Tok, notpebnsembiit ua cetn®) Iey A
MowHocTb, BoigaBaemast B ceTs*) &) Pry KBT
MolHocTb, notpebnsiemas us cetu®) 6) Pry kBT
Ny6nupyiowwme netourmim3)
BbixogHoe HanpsikeHne Vgu B
BbixogHom Tok sy A
BbixogHasi MOLWHOCTb Py kBT

1) O6u1yI0 OCBELLEHHOCTD, Ha3bIBAEMYIO TAIOKe OCBELLEHHOCTBIO Ha NIOCKOCTN B yCTAHOBKM, ONPeaernsioT KaK NH-
TEHCUBHOCTb M3ny4yeHusi (Npsimoro U anddy3HOro) Ha eguHULY NNOLWAAN HAKIIOHHOW NOBEPXHOCTM.

2) Takue napaMeTpbl, KaK CKOPOCTb BETPA, OTHOCATCS K ONOMNHUTENbBHBLIM, HO MOTYT BbITh BOCTPe60BaHbI B 0CO6bIX
KOHTpaKTax unu B criyyasix, korga ®3 yctaHoBKa npegHasHaveHa ansi pabotbl B 0CobbIX 3KCTpeMarnbHbIX YCIOBUSIX.

3) 3HaueHms MepeMEHHOrO M MOCTOSIHHOTO TOKa Pa3nNUYaloT C NOMOLLIO HUKHUX MHAEKCOB. B cniyuae MHorogasHbix
cucTeM ans kaxaon chasbl 4OmkHbI GbiTb onpeaenexbl napameTpsl Vi, [ n P.

4) Kak npaBurio, Anist UaMepeHUs TOKa NN MOLLHOCTU M Ha BXOZE, M Ha BbIXOAE MOXET 6bITh MCMONb30BaH OAMH AaT-
YUK TOKa MINN MOLLHOCTK. 3HAK «MMNC» Ha Bbixoge Aatymka 0603HavyaeT HanpasneHne K BXoly yCTPOMCTBA HAKOMIEHWS
3HEPrMM UMK CeTH, a 3HaK KMUHYC» — BbIXOA YCTPONCTBA HAaKOMMEHUs SHeprun unu cetu. B nporpammHom obecneve-
HWUW AaHHbIe CO BXOAA U BbIX0Aa OQHOIO AatynKa MOryT cobupaTbes OTAENbHO.

5) Yrnbl HaknoHa gaTumka HeoBs3aTenbHbl A4NA CMCTEM, CNOCOBHLIX NOBOPAYMBATLCS BCNEH, 3@ CornHueM. [ins oau-
HOYHbIX [aT4YMKOB [1s1 ONMCaHMA NMO3ULMN YCTAHOBKM NO OTHOLIEHWIO K €8 OCWM UCMOMNb3YIoT yron ¢r. Hanpumep, ans
AaTymnKa yrna HakrmoHa K ropu3oHTanbHOM OCY AaHHBIN NapaMeTp NOKaXeT 3Ha4YeHWe Yrna HakimoHa K ropu3oHTanm (Boc-
TOK — 06nacTb NONOXUTENBHbLIX 3HAYEHUI, 3anag — OTPUUATENbHbIX).

6) NonyckaeTcs NpoBOANTEL NPAMOE U3MEPEHNE BbIXOAHOM MOLLHOCTM Ha BLIXOAE MHBEPTOPA MCTOYHMKA CTabunm-
3MPOBAHHOIO NUTaHUs, ecnu aTo obecneynT 6oNbLWYI0 TOYHOCT.
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PucyHok 1 — MapameTpbl, U3MEpPsieMble B pearnbHOM BPEMEHU

4 MeToAbl MOHUTOPUHrA

4.1 N3amepeHUe ocBeLLEHHOCTU

3HavyeHns OCBELLEHHOCTM B NNOCKOCTM OO yCTaHOBKM PErMCTPUPYIOT 4151 UICNONb30BaHNA B aHaNMU3e aKc-
nnyaTaumMoHHbIX XapakTepucTiuk ®3 cuctembl. MoryT 6bITe UCNOMb30BaHLl U AaHHbIE NS TOPUSOHTaNLHON
MIOCKOCTM [ANS  CPaBHEHUs €O CcTaHOApTHbIMXA  METEOopOoNorMyeckuMn rokasaTtensaMu  u3  Apyrux
MECTOMOOXKEHUN.

OcBelLeHHOCTb Ha NMOCKOCTU U3MePAT NOA TeM Xe YrioM, YTo 1 yron ®3 yCTaHOBKU, C NOMOLLbIO
KanMBpoBaHHbIX 3TaNoHHLIX NPUBOPOB UM NMpaHOMETPOB. Mpu CNoNb30BaHNU 3TANOHHLIE 3IEMEHTHI UMK
$3 moaynu AomkHbI GbITb KanMBPoBaHb M HACTPOeHbI B cooTBeTcTBUMU ¢ MOK 60904-2 nnu M3K 60904-6. Pac-
nonoxeHune 4aTYNKOB AOMKHO GbITb TUMUYHBLIM AN YCIOBUIA ocBeleHHOCTU $3 ycTaHoBKU. TOYHOCTE Aatyn-
KOB OCBELLIEHHOCTH, BKIIoYas peXXUM CUTHaNoB, A0MKHA ObITb Bhilue, YeM 5 % 3HaueHUA nokasaHuiA.

4.2 NamepeHue TeMnepaTtypbl oKpyKalowero Bosayxa

TemnepaTypy OKpy>KatoLero Bo3ayxa UsMepsiroT B MecTe, rae yCrnoBusa TUNnYHbl Anst @3 ycTaHOBKK, C
MOMOLLbIO TEPMOMETPOB, YCTAHOBMNEHHBIX Ha COMHUE3aWMTHBIX WUTKaX. TOYHOCTb TePMOMETPOB, BKIoHYas
PEeXUM CUrHanoB, A0MKHA BbITh Bhile, Yyem 1 K.

4.3 U3mepeHue ckopocTu BeTpa

CKOpOCTb BETpa U3MEPSIIOT Ha BLICOTE U B MECTe, TUNUYHBLIX AN YCNOBUI ycTaHOBKU ®3 Mmoaynen. Tou-
HOCTb 1aTYNKOB CKOPOCTW BETpa A0KHa 6bITh Bhilwe yemM 0,5 m/c ansi ckopocTu BeTpa < S M/c, nBbiwe yem 10 %
3HaYeHus1 NOKa3aHUA CKOPOCTU BETPa NPU 3HaYEeHUsIX, NpeBbILWaroLLmMX 5 M/c.

4.4 U3smepeHue Temnepatypbl ®3 moayns

Temnepatypy @3 mMoaynst U3MEpsOT B TUNUYHBIX MECTax ero YCTaHOBKU U B TUMUYHBIX YCMOBUSIX C
MOMOLLbIO TEPMOMETPOB, PAcrofoXeHHbIX Ha 3aAHei NOBEPXHOCTU OQHOMO UK Heckonbkux ®3 Moaynen.
Bblbop mecTononoxeHua ®3 moaynen onpeaensiot no metogy A, ykasaHHomy B MOK 61829. Heobxoaumo
npeaycMoTpeThb, 4To6bl TemnepaTypa oTosneMeHTa nepeq TepMOMETPOM CYLLUECTBEHHO HE U3MEHsNach
n3-3a ero NpUcyTCTBMUsA. TOUHOCTb TEPMOMETPOB, BKMIOUAs PEXUM CUTHaNoB, A0MMKHa ObITh Bhilwe, Yem 1 K.

4.5 U3mepeHue HanpsiKeHUs U Toka

MapameTpbl HANPSHKEHUA N TOKA MOTYT OTHOCUTLCA K CXeMaM NMB0 ¢ NOCTOAHHLIM TOKOM, NGO ¢ nepe-
MeHHBIM. MorpeLHoCTb U3MepPUTENbHBIX MPUBOPOB HaNpPSXKeHUst U TOKA He A0MKHa NpeBblwaTh 1 % 3HavYeHui
nokKasaHun.

B cxeme nepemMeHHOro Toka MOHUTOPWUHT TOKa U HanpshkeHUs B KaXkaon cuTyauun He TpebyeTcs.
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4.6 U3mepeHUe aNeKTpUYeCKon MOLLHOCTU

MapamMeTpbl 3NEKTPUYECKON MOLLIHOCTN MOTYT OTHOCUTLCS K CXeMaM GO ¢ NOCTOAHHBIM TOKOM, Nn6o ¢
nepemeHHbIM, 6o K 06enm cpasy. MoLHOCTE NOCTOSHHOTO ToKa MOXET BbITb paccynTaHa B peansHOM Bpe-
MEHM 13 BbIBpaHHbIX 3HAYEHWNIA HaNPSXKeHNS 1 ToKa UM U3MepeHa HenocpeacTBEHHO NpUGopoM n3MepeHns
MOLLHOCTU. B crniyyae pacyeTa MOLLHOCTI NOCTOSIHHOTO TOKa criefyeT UCMoNb30BaTh BEIGOPOYHLIE 3HAYEHUSA
TOKa W HanpsKeHus:, a He UX cpeaHune sHaveHua!). BXoaHble MOLLHOCTb U HanpsixeHue NoCTOSHHOro Toka B
aBTOHOMHBIX MHBEPTOPaX MOTYT UMETb 6oMbLUNE 3HAYEHUS NyNbcaLum nepeMeHHoro Toka. MoxeT notpebo-
BaTbCA UCMOMb30BaHWE BATTMETPOB NOCTOSHHOIO TOKa A1 TOYHOMO U3MEpPEHNst MOLLHOCTM MOCTOSIHHOMO TOKa.
MoLLHOCTb NEPEMEHHOIO TOKa creayeT U3MepsITb NPUBoPOM, NPaBUIbHO YUUTHIBAOLLMM KO3 DULMEHT MOLL-
HOCTU COS U KO DULNEHT rapMOHNYE CKNX UCKaXKeHWIA. [orpelHoCcTL BaTTMeTpa He AoikHa npeBbiwath 2 %
3HaYeHUss M3MepeHHoW BenuuuHbl. C uenblo mM3bexaTb oWMGOK BbLIGOPKM AONycKkaeTcs WCMofb3oBaTbh
OONOMHUTENBHLIA NpUbop, HanpUMep AN MIHOBEHHOTO M3MEPEHUS KUTIOBAaTT-4acoB.

4.7 Cucremacbopa gaHHbIX

Ana MoHUTOpUHra TpebyeTca NpUMeHeHe aBTOMaTUYECKON cMcTeMbI c6opa AaHHbIX. OBLLY0 TOYHOCTb
CUCTEMBI MOHUTOPWHIa ONpeaensaoT MeToAoM KanubpoBKuX, NpUBeAEHHbIM B NpunoxeHun A. Cuctema MoHu-
TOPMWHra gorkHa 6biTb OCHOBaHa Ha KOMMepYeckn 4OCTYNHOM 060pyA0BaHNM U NporpaMMHOM cbecneveHmnn ¢
COOTBETCTBYHOLUMM 06pazomM oopMIIeHHBIM AOKYMeHTaMu oT mpoussoauTens. AomkHa 6biTb AOCTYNHa
TexHu4Yeckasi nogaepxka.

4.8 NMpoMexXyToK AUCKPETHOCTU

MpomeXXyToK QUCKPETHOCTU ANsi NapaMeTpOoB, MPSAMO 3aBUCALLIMX OT OCBELLEHHOCTN, He AOMKEH NpeBbl-
watb 1 MUH.

Ons 6onee NOCTOSAHHbIX NapaMeTPOoB MOTyT ObITb ONpeaeneHbl MPOU3BOSIbHbIE MHTEPBAarbl B IPOMEXYT-
ke mexay 1 v 10 MuH. Heobxoanmo ocoboe oTHoLIeHNe K YacToTe BbIDOPKU 3Ha4YeHWUIA TeX MapaMeTpoB, KOTo-
pble MOryT ObICTPO N3MEHATLCS B 3aBUCMMOCTW OT Harpy3ku cuctembl. MiamepeHue Bcex napameTpoB cneayeT
NPOBOAUTL HeMpepbIBHO B TeYEHME onpeaeneHHoro nepuoaa HabnogeHus.

MpumedyaHune— CreneHb MU3MEHEeHWUs1 MHOTMX HEOBXOAMMbIX NapaMmeTpPoB MOXET 6bITb OTHOCUTENBHO BbICO-
KoW. Hanpumep, cTeneHb OCBELLEHHOCTN MOXET U3MEHsITbCSl ObicTpee, Yem 200 Br-m2.c 18 YCINOBUSIX YaCTUYHOWM
o6navHocTu. Tak kak HacTosWMIA cCTaHaapT NpeaycMmaTpuBaeT paboTy ¢ napameTpamy cTabunm3anpoBaHHOrO 3N1EKTpUYec-
KOro npotecca, Heo6XoAMMO YCTAHOBUTbL Pa3yMHbIe MHTEPBans! BbIGOPKW ANs NONyYeHUs CPegHnX SKCNNyaTaunoHHbIX
XapakTepuCTVK B CpeHui Neproa BpemeHu. Kak npaeuno, napameTtpbl 3 Tabnuusl 1 cnegyeTt cHUMaTh pa3 B MUHYTY. Tem-
nepartypy 3 Moayrisi M OKpyKaloLel cpefibl AoMycKaeTCsA perncTpupoBaTh Yepes Gonbluine MHTEpBanbl, 0AHAKo NpeanoY-
TUTenbHee 3aaTb OAMHAKOBYIO YaCTOTY CHATUS Noka3aHui. Bce napameTpbl cnegyeTt NOCTOAHHO M3MEPATb B TeYeHne

3a/1aHHOro nepuoaa HabnwaeHus.
4.9 O6paboTKa AaHHbIX

BbiOpaHHble 3HaYeHNs KaXaoro MsmMepsaemMoro napaMmeTpa AomkHbl ObiTb Npeobpa3oBaHbl B cpegHue no
BpeMeHM BenuuunHbl. Mpu HeobxoaMMocT MoryT ObITk onpeaeneHbl MakcUMarbHble U MUHUMANbHbIE 3HaYe-
HWUSA, a Takke 3Ha4YeHUs BO BPeMs nepexodHbIX Nepuoaos, eCnn oHW NpeactaBnaT ocobbit MHTepec. Mpu
UCNOMb30BaHWUKN AOMNONHUTESNbHBIX NPUGOPOB U3MEPEHUSA MOLLHOCTU BbIGpaHHbIE AaHHbIE CYMMUPYIOT U AeNnaT
Ha UHTepBan perucTpaLum .

4.10 UnTepBan peructpauum, 7, (B 4acax)

3HayeHus1 06paboTaHHbIX AaHHBIX Anst KaXKA0oro napameTpa cnegyeT pernctpuposaTth exevacHo. Mpu
HeobXoAMMOCTM perucTpaLmio JonyckaeTca NpoBOANTL Yepes 6onee KOpoTKUe MHTepBanbl perucTpauum T,
npv ycrnoBun, 4To Yac byaeTt uMm kpaTeH. [na kaxaoro MHTepsana peructpaunm cnegyet oTMedaTtb Bpems u
AaTy B KOHUe nepuoga uamepeHuin. Bpems Bcerga AomkHo 6bITb ykazaHo No MECTHOMY BpeMeHu 6e3 yyeTa
cMelleH1s aAns 3uMHero ceetocbeperarowero nepuoga. B 31oi ¢8sA3n NonNes3Ho UCNoNb30BaTb BCEMUPHOE
Bpems.

4.11 Mepuop HabmopgeHun

Mepuoa HabnoaeHns aormkeH BbITh AocTaTodeH, YTo6bLI NpedocTaBuTs paGoune AaHHbIe O Harpyske 1
BHeLLHMX ycrnosusax. MosToMy MUHUManbHBI Nepuof GecnpepbiBHOTO MOHUTOPUHIA AoSkeH GbiTb BIOpaH B
COOTBETCTBUU C KOHEYHBIM HasHaYeHUeM coBupaeMbiX AaHHbIX.

" Pasunua MeXgy 3HaYeHUSIMU MOCTOSIHHOW MOLLHOCTM MPY BbIMUCNEHUW €€ B KaYecTBe CpeAHeln BeNNYUHbI Ha
OCHOBE BbIOOPKM 3HaUYEHWUI HAaNPsDKEHNSI U TOKa U NPY BLIYUCIIEHNU €€ B Ka4eCTBE BEMNHMHBI HAa OCHOBE CPeAHNUX 3HA4YEHWUN
HaNPsKeHUS1 U TOKa 3aBUCUT OT MPOMEXKYTKOB MeXXAy BbIOpaHHbIMU 3HaYeHWAMKN 1 OT konebanni cunel Toka. Mpu cywec-
TBEHHbIX kone6aHusix cunbl TOKa BbllLeyKa3aHHasi PasH1La MOXET BbiTb 3HAYUTENBHON.

4
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5 [OKyMeHTbI

B >xypHan HabnoaeHW cneayeT sanuckiBaTe BCe HEOObIYHbIE ABNEHUA, N3MEHEHUSI B COCTaBe KOMIMO-
HEeHTOB, HEUCNPaBHOCTM, MOSTIOMKU U aBapum. Takke cneayeT 3anucbiBaTh NpoYne 3amedaHusi, KoTopblie MoryT
6bITb MONe3HbIMU AN OLEHKM AaHHBIX: MOroAHbIE YCNOBUA, NOBTOPHYIO KANUBPOBKY AAaTYUKOB, U3MEHEHUS B
cucteMe cbopa AaHHbIX, Harpyske unn pabote P cuctemsbl, NpobnemMbl ¢ gaTynkammn Unu cuctemoi cbopa
AaHHbIX. HeobxoaMmo TLaTensHo AOKYMEHTUpOBaTh BCe Npoueaypbl 06¢cnyxusaHus (Hanpumep, cmeHy ®3
Moaynewn, yrna HaknoHa ®3 yCTaHOBKM UMW YUCTKY 3arpA3HEeHHbIX MOBepPXHOCTen (pOTO3NIEMEHTOB).

6 dopmar gaHHbIX

TpeboBaHWe coxpaHaTb aHHbIE B HEU3MEHHOM Brae 0aHOM U3 ABYX HWKeNpuBeaeHHbIX hopmaTtoB He
o6ssartenpHo. OaHako NepBbIi METOA, OCHOBAHHBIA Ha 3anNnCK AaHHBIX B HAa3BaHWK chaiina, UCnonb3ytoT B psge
CTPpaH, YTo MOXeT cnocob6CTBOBaTL yNpoLeHuio obmMeHa 4aHHBIMKA MexXay opraHusauusaMu. Ho ans kaxagoro
KOHKPEeTHOro cny4as nepedaqn aHHbIX criegyeT onpeaenaTe CETEBOW NPOTOKON, NPoLleAypy KOHTPONs nepe-
a4y faHHbIX U YCIOBUSI NMOSTyYEHNs1 KOHTPOMNbHON CyMMBb.

6.1 OTAenbHbLIN 3aroNoBOK C MHOXK€CTBEHHOW 3aNUChIO AaHHbIX

[JaHHbln popmaT nogpasymeBaeT ykasaHue B 3arofioBke MecTa, 4atbl, BpeMeH!U 1 KOMMeHTapu1eB, npea-
BapsitoLLMX O4HY UK 6onee 3anncb AaHHbIX. 3anuck CONOCTaBUMa C ASIMHON NEYaTHON CTPOKW.

a) Kaxpgas sanuncb 4omKHa COCTOATL U3 OAHOTO UMW HECKOSBbKMX NONeN, pasaeneHHbIX 3HakoM pasgene-
Hus nonei (FS), B kauecTBe koToporo npeanovtutensHa sanatas (ASCIl 44) unu sHak Tabynauum (ASCII 9).
3anucu gokHbl BbITb pasgeneHsl Mapkepom KoHua cTpoku (EOL), B kavyecTBe KOTOPOro BeICTyNaeT Knasuwa
«Bo3BpaTa kapeTku» (ASCII 13), nepexoaa Ha Hoyto cTpoky (ASCII 10) unu ux nocneaosaTenbHOCTb.

b) 3anuck HasBaHWA JOMMKHa UMETb creayoLwyo hopmy:

«MecTononoxenue» FS [lata FS Bpemsa FS KommeHnTapun,

rae «MecTononoxeHne» — HasBaHWe MecTa, 3akntoveHHoe B ABOWHbIe kaBbluku (ASCII 34), u3 kotoporo 064-
3aTenbHbl TOMbKO NepBble BoceMb OYKB;
Jata — peHb B hopmaTe rr-mMm-a4 (BKMoyasi NnepegHuin Horb, NPY HaNU4YUK);
Bpems — ykasbiBaloT B hopMaTe Y4:MM, MpuyeM NosiHoYb 0603HavaloT Kak 24 4 npeabiayLe-
ro AHg, a He kak 0 4 cneayioulero.

MpwumedyaHune— B3aBUCUMOCTU OT KOHKPETHOIO NPOrpaMmmMHOro obecneyveHust cucTemol c6opa AaHHbIX MOTYT
notpeboBaTtbCcsi pasHble hopmaTthl 3anMcy gatel U BpemeHn. KommeHTapum MoryT Bkrtoyath B cebs onucanne gononHu-
TeNbHbIX XapakTepUCTUK CUCTEMbI UNW apYyrne CBeaeHus Mo yeMoTpeHuio pykoBoacTea ®3 yctanosku B koguposke ASCII
unu Extended ASCII (unv aHanorn4Hon), COOTBETCTBYIOLLEN MECTHBIM CTaHAAPTaM KOAVPOBKU.

¢) 3anucb AaHHBIX OMKHA COCTOATL U3 HOMepa AaHHOW 3anNUcu B NepBOM Mosie U LN POBLIX 3HAYEHWUI B
OfIHOM UNn AByX nocnegyowmx nonax. Mons ¢ AaHHLIMK oNpeaensioT AN KaXKAOW KOHKPETHOW 3anucn B
HUXKecneaylowem Buae, UCnonb3ya npuseaeHHble B Tabnuue 1 0603HayYeHus:

BANUCb JAHHBIX 1: 1 FS G FS T, FS T, FS V, FS I, FS P,
SAMUCH NAHHbIX 2: 2 FS Vg FS g FS g FS Prg FS Py
SAMUCH [AHHbIX 3: 3 FS VvV, FS | FS P FS Vg FS Iyy FS Py
BAMUCb IAHHBbIX 4:

4 FS Vy FS hy FS gy FS Py FS Py

B wHTepBan pernctpaunn MoxeT ObiTb BKIMIOYEHO NMoBoe KONMYECTBO AOMOMHUTENbHBIX 3anucel AaH-
HbIX.

CogepxaHue 3TUMX 3anucel gaHHbIX MoXeT ObiTb onpedeneHo MOHUTOPWHIOBOW opraHusauuen 3a
UCKNoYeHUeM NepBoro Nons, rae AoMmkeH 6bITb ykasaH HoMep 3anncu.

d) Bce undpoBble faHHbIe AOMKHBI ObITb 3anucaHbl B ogHobanTHo koguposke ASCII. Ux gonyckaetca
3anucbiBaTb B hopmarte nnbo csobogHoro, nMbo GUKCUpPOBaHHOIC MONS, B Ka4ecTBe NOANUCAHHBIX LEenbiX
yucen unu aecaTUUHbLIX Apobeit B nepuoge (ASCII 46), ucnonbayeMbix kKak OCHOBaHWUE (AeCATUYHAA 3anaTas).
Ecnu kakoe-nubo undposoe none He oTHocUTcs K P ycTaHOBKE, UMW eCrnn 3HaYeHUe napameTpa He noaxoanT
Ans 3anucu, To NyCToe nosie A0SMKHO BbITb 0603HaYeHO OTCYTCTBUEM B HEM 3HaKoB. TakuM o6pasom, 3HakFS B
KOHLe nycToro nons 6yaeT cnefosath cpasy 3a 3HakoM FS npeabiayulero nonsi. OgHako Bce 3Hakun FS, Henoc-
peacTBeHHO npeawecTBylowme mapkepy EOL, nomkHel 6biTb yaaneHsl. Hanpumep, ecnu B 3anncu AaHHbIX 2
AOCTYNHBI TONMBKO NapamMeTpbl Jtg U Prg, TO 3anuck 6yAeT BbirmaaeTh cneayoLmm obpasom:

2FSFS ;g FSFS P;gEOL
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6.2 OaHoCTpOUHBbIN (hopmaT

Opyroit dbopmaT — 3TO  OAHOCTPOYHLIA bopmaT, rae Bce AaHHble ANs onpeaeneHHoro uHTepeana
perucTpaumu ykasbisatoT B ofHO cTpoke. OAHOCTPOYHBIA hopMaT yaobeH Anst BU3yanbHOW NPoBEpKU, 0Co-
6eHHO Npy Mcnonb3oBaHUK ¢ (PUKCUPOBaHHON LWMPUHON Nonen, 4Tobbl kaxaas BepTukanbHas KonoHka noka-
3blBana sHaveHna onpeaeneHHoro napameTpa.

NataFSBpeMaFS G FSTpoFS T, FS VA, FSI,FS PAFS VgFS It FSgguT. a.

Kaxgoe none aormkHo 6biTb oTAeneHo sHakoM (FS), B kavyecTBe KOTOporo npeanodTuTenbHa sanatas
(ASCII 44) unu 3Hak Tabynsuum (ASCIN9).

7 MpoBepka AOCTOBEPHOCTU AaHHbIX

Bce 3apernctpupoBaHHble AaHHbIe A0MKHbI GbITb NPOBEPeHbl Ha UX HanM4me 1 Ha HeNnPOTUBOPEYNBOCTb
C Liefbio BLISIBUTL BCE BO3MOXKHbIE aHOManuu Ao Havana noapobHoro aHanusa.

LN KaXkaoro 3aperncTpUpOBaHHOro 3HauyeHUs A0SDKHbI GbiTb YCTaHOBNEHbI Npeaerbl Ha OCHOBE U3BeCT-
HbIX XapaKTepucTUK 3Toro napaMeTpa, 3 yCTaHOBKM U Okpy>KatoLei cpeabl. OTW Npeaenbl AOSKHbI NoKa3bi-
BaTbh BEPXHIO U HIDKHIO rpaHULbl 3HAYEHWUI JaHHOro napameTpa U MakCMMarnbHO AOMYCTUMYIO pasHULY
Mexay CoceHMMM 3HauYeHUAMN. MokasaHmns, KoTopble He YAOBNETBOPAOT 3TUM YCITOBUAIM U He cornacyoT-
€A C APYTMMM NapaMeTpamu, He JOMKHbI BbITh BKMOYEHbI B COCTaB AaHHbLIX AN aHanuaa. MNpu Bo3MOXHOCTM (B
3aBUCUMOCTV OT KOMMbIOTEPHOM cUCTeMbl cBopa AaHHbIX) Takue NPoBEepKMU criedyeT BhINOMHATL C BbIBpaHHbIMKU
[aHHBIMK B peanlbHOM BpeMeHM 4o Havana ux ob6pa6oTku. PesynbTaThl NPOBEPKUM AOCTOBEPHOCTU AAHHBIX
[OMKHBI, KaK NpaBuno, BKMoYaTh B ce6s creqytoLlyto MHopMaLuto:

a) CrMCOK Bcex Touek BbIBOPKM AaHHbIX, rae 3HaYeHUsA He YKNaabiBarTCA B YCTaHOBNEHHbIA UHTepBaJl.

MpwnmeyaHwue— Bcnydyae, korga aBToMaTu3MpoBaHHas cuctema cobmpaeT 6onblIoe KONMYECTBO AaHHbIX (B
o6beme merabanToB), COCTaBMNATb CNNCOK BCEX TO4EK BbIOOPKM AaHHBIX, A 3HAYEHUSI He YKNaAbIBaloTCs B YCTaHOBINEH-
HbIV MHTEpBan, HenpakTMYHO. OgHaKo B TOM UMM MHOM BUZe crneayeT NPOBOAUTbL MOHUTOPUHI KONUYECTBA TAKMX TOYEK U
COCTaBMATb AOKNaA O HUX. [MoNyYeHHbIE B TAKMX TOUKaX AaHHBIE He AOMKHbI 6bITh NCMONb30BaHbI A4NSA aHaNM3a;

b) AnMMTENbHOCTL MOHUTOPUHIA Tya (B YAcax) B OTYETHOM Mepuoae T (kak MpaBurio, OAMH MecsiL, HO B
yacax), Ha NPOTAXEHUM KOTOPOro cobuparnu U NpoBepsiiv AaHHbIE;

c) obLuee KOMMYECTBO YacoB Nepuroaa, Ha NPOTAXKEHUN KOTOPOro PErMCTPUPOBANUCE AaHHbIe AN NPo-
BEPKM Ha JOCTOBEPHOCTb, TAKKe AOSHKHO ObITb yKa3aHo Moy ero oTNNYMN OT ANUTESIbHOCTV BbIGpaHHOTO Nepuo-
[a npoBepKku;

d) AocTynHoCTb NpoBepsieMbIX AaHHbIX Ayp (BbIPaXatoT B BUAE OTHOLLEHWS K OTYETHOMY Nepuoay):

Aup = Tual T (1)

8 BbiBoAMMbIe NapamMeTpbl

PaanuyHble BbIBOAUMbIE MapaMeTpbl, OTHOCSLLMECH K 3HepreTUYeckoMy BanaHcy cucTeMbl U ee aKenny-
aTalMOHHBIM XapaKTepucTkam, MOryT 6bITb paccHMTaHbl U3 3aperncTPUPOBaHHBLIX AAHHBIX C MOMOLLbIO Co-
KEHWSI, HAXOXAEHWS CpeaHEero 3Ha4eH s1, MakcUMyMOB U MUHUMYMOB, a TakKe CKOPOCTU U3MEHEHUA 3a BpeMst
OTYETHOrO Nepuoaa T, KOTOPbIN NPeBbILLIAeT UHTepPBan PerncTpaLni T, (Hanpumep, Yackl, AHW, HeAenu, MecALb
WnU rodbl, BoipakeHHbIe B Yacax). BbiBogMMble NapaMeTpbl nokasaHbl B Tabnuue 2.

Ana pacyeTa NGbIX 3HAYEHUI SHEPTUN U3 COOTBETCTBYIOLIMX U3MEPEHHLIX NapamMmeTPOB MOLHOCTM 3a
OTYETHBI NEpUOA TUCNONBL3YIOT CreaytoLlee ypaBHeHue:

Ei,r =T thi’ (2)
rae E; BbipaxatoT B KBT - u;
P, namepstoT B KBT.
CumBon Z, nokasbiBaeT CyMMY BCEX 3HAYEHWI MOLLIHOCTU B OTHETHBIA Nepuop T.
Hanpumep, ansa BbiamcneHna E1g , (Kak nokasaHo B ypaBHeHUN (4)) MHAEKC «i» B ypaBHEHWUM (2) 3aMeHst-
toTHa «TS» unonyvawT Etg , = 7, - X Prg. Taloke UHAEKC « T 3aMEHAI0T AENCTBUTENbHBIM OTHETHBIM UHTEpBa-
nom.

8.1 O6wasn ocBelleHHOCTL

3HaueHuA cpeaHen AHEBHOM OCBELEHHOCTU H| 4 (KBT -4 - m~2 . a~1) paccumThIBaIOT U3 3aPErMCTPUPOBaH-
HbIX 3Ha4YeHWI oCBeLLeHHOCTU o hopMyne

Hia = 24 7+ (3, G)/(% Tya 1000). 3)
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CumBon X nokasbiBaeT CyMMY BCEX 3Ha4Y€H B OTHETH bl Nepuroa .

Ta6nwua 2 — BeiBognmbie napameTpbl

MapameTp O6o3HaveHue Epunuua namepexunsn

MeTeoponomms
JHeBHas obwwas unu npsiMasn OCBELLEHHOCTb B NNockocTn ®3

YCTaHOBKU HI, d KBT-u-m2. g1
O6bembl BoipabaTbiBAEMOWM 31EKTPO3HEPINK
MonesHas sHepms Ha Bbixoge P3O yCTaHOBKM Ep. KBT-u4
MonesHas aHepMsi Ha BXOAE Harpy3ku E,_Yr KBT -y
MonesHas 3HepmMsa Ha BXOAEe CUCTEMbl XpaHEeHUs Erone KBT -y
MonesHas 3HepMsi Ha BbIXOA4E CUCTEMbI XpaHEeHUs Eron: KBT -y
MonesHas aHepms OT pe3epPBHOr0 UCTOUHUKA Egy. KBT -4
Mone3nas sHepvs, BbigaBaemasi B CETb ETun: KBT-y
Mone3snas sHepms, nony4aemas 13 cetm Erun: KBT-y
O6was BxoaHas aHepmsa $3O cucTemsl E,.. KBT-y
O6was BbixogHas sHepmsa $3 cucTeMsl Eer KBT -y
Hons 06u.|,ev17| BxoAsLen aHeprum 3 cucTembl, NOCTaBNSIEMON FA,r bespasmepHan

®3 ycTaHOBKOM
A heKTMBHOCTL Harpy3ku (CM. nepeuncnerue h) 8.2) MLOAD bespasmepHas
3KkcnnyaTauMoHHbIE XapakTepPUCTUKN KOMNOHEHTOB paBHOBE-

cusA
O heKTMBHOCTb KOMINOHEHTOB PaBHOBECHUA TgOS bespasmepHan

Mokasatenu pabotocnocobHocTn ®3 cucTembl
KonwuuyecTBo 4acoB UCMorb30BaHWA MowHocT P, ®3J ycra-

HoBKoM B aeHb 1) Ya y-g!
OKOHYaTeNbHOE KONMUYECTBO YacoB UCMONb30BaHNUA MOLHOC-

™ Py ®3 cucremsi) Y; y.g1
OTanoHHOe KOMMYEeCTBO YacoB WCMONb30BAHUS MOLWHOCTU

P, Y, y-g!
MpvBeaeHHble noTepn G ycraHosku') L, y.g!
MoTepyn Ha KOMNOHEHTaX CUCTEMBI 3a UCKIoYeHneM PO naHe-

nen Lgos u.- g1
KoathprumeHT npeobpasoBaHua 3Heprum Rp BbespasmepHasi
CpeaHsian atdhbekTmBHOCTE P yCTaHOBKM NAcpenrees BespasmepHas
O6wasn acpeKTnBHOCTE P CTaHLNK Mot ¢ BespasmepHas

1) Epmhvua uamepenus 4-a-1 moxeT 6biTe Gonee cogepXaTerbHoW B Buae: (kBT-u-g 1) pemcreuTEnD-
Hasa/(KBT)HOMWUHaMbHas.

8.2 O61beMbl BbipabaTbiBaeMOM aNEeKTpPO3Heprum

O6bemsbl BeipabaTbiBaeMoi 3NeKTPO3HepPrn MoryT 6bITb paccumMTaHbl 4151 CUCTEMBI B LLeNoM U ANA ee
KOMMOHEHTOB, BKMOYas SHEpPruto Ha BXOOE W BbIXOAE CUCTEMbI XPaHEeHWsi, CeTU UI OT BCTIOMOraTebHOro
reHepatopa. KnoyesbiMU MHTEPECYIOWMMMU NapamMeTpamMmn ByayT Takne, KoTopble NokasbiBatoT Bknag ®3 ycTa-
HOBKM B 06LWyto paboTy $3 cucTemsl.

a) MonesHas aHeprns Ha BXo4e B CUCTEMY XpaHEeHWs 3a OTYETHLIN Nepuoa t:

Etrsny: = Ets,c — Erso (4)
rae MrUHUMansHoe 3HaveHne Etgy , paBHo 0.
b) MonesHas sHeprus Ha BbIXoAe N3 CUCTEMbl XPaHEHWs 3a OTYETHbIN Nepuog t
Ersn: = Ers;i — Erso (5)
rae MyUHUMansHoe 3HaveHne Eggy , paBHo 0.

Mpumedanue—JmboErgy ., Mbo Eggy , Bceraabyaet paero 0. Mpu ncnonb3osaHnmi 3Ha4eHns NonesHoN,
a He obLelt 3HeprMn cUCTEMY XpaHeHus cumTatoT Nbo ceTeBol Harpy3kon, MMBO NCTOYHMKOM NOME3HOW SHEPrUK B Tee-
HVe O0TYeTHOro Nepuoaa.
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C) MonesHas 3Heprud, noctaBnAaemMasn B CeTb B Te4EeHNe OTYEeTHOro nepmnoaa t.

Etuny: = Etur— ErFu o (6)
rae MUHUMarnbsHoe 3HaveHne Eqyy . pasHo 0.
d) lMones3Has sHeprus Ha BbIXOAE CETU B TEYEHWe OTHETHOro nepunoaa t.

Eruny: = Erux— Etuo (7)
rAe MUHUManbHoe 3HadeHue Egjy , paBHo 0.

MpumedaHue—Jnbo Eqyyy ., nbo Egyy . Bceraa byaet pasHo 0. Mpn ncnonb3oBaHny 3Ha4EHUsI NMonesHol,
aHe obLwel SHeprum ceTb cUMTaeTCsl IMOO NONe3HON HAarpy3KoK, TGO NCTOYHUKOM MOME3HON SHEPTUM B TEHEHUE OTHETHO-
ro nepvoga.

e) O6luas BxoaHas aHeprusa 3 cucTemsl:

Einx=Ear* Egur * EFuny * Ersnye (8)
f) Ob6was BbixogHas aHeprus 3 cucTeMbI:
Euser = EL: * Etun: * Etsnye (9)
g) Oonsiobuwen Bxogsuen aHeprum ®3 cuctembl, noctasnsiemont 3 ycTaHOBKON:
FA,T = EA,T /Ein,r' (10)

h) 3ddekTnBHOCTb, C KOTOPOM 3HEPrA U3 BCEX UCTOMHUKOB NepeaaeTcs noTpebuTensm:

MLoAD = Euse,r /Ein - (11)
8.3 3KcnnyaTaL|,VIOHHble XapakTepuctukmn KOMNOHeHTOB paBHOBeCUA

O dbekTnBHOCTL paBHoBecusa O3 cncTeMbl BKoYaET B cebsa ToNbKo 3ddekTMBHOCTL NpeobpasoaHns
3HEeprum; Takne NOHATUS, Kak oLIMBKa NOBOPOTa YCTaHOBKM BCMe 3a CONHLEM 1 oLuMbKa TOUKM Norucka Makcu-
ManbHon mowHocT PCU mnckntodatotes.

Ons Kaxaoro KOMMOHeHTa CUCTEMbI paBHOBECUE 3HEPrn 3a OTUETHBIN Nepuo MoxeT 6bITb onpeaeneHo
nyTeM CINOXXEeHUs1 BCEX SHEPTUI Ha BXOAE U Ha BbIXoAe KOMMNOHeHTa. OHepreTudeckas 3 eKkTUBHOCTb KOMMO-
HeHTa — 3TO OTHOLLEHWE 3HePrum Ha BbIXoAe K 3Hepruun Ha Bxoae.

O6wast acheKTUBHOCTL KOMNOHEHTOB (3a ncknodueHem ®3 naHernein) onpegensieTcs BblpaXeHNneMm:

Mgos = (B * Ersn: = Ersne * ETun: = Erun(Ea< * Epuc)- (12)

Ans koM6UHNPOBaHHBIX D3 CUCTEM U CUCTEM, NOAKIIIOHEHHBIX KCETU, rAe £  MeHbLUe, YeM Ep . -1gos, U
AnNsl BCEX aBTOHOMHbIX @3 cUCTeM 1 oap = Ngos- ANA NOAKTIOUYEHHBIX K CeTU cucTem, rae £,  Gornblue, Yem
Ep .« ‘MBos» NLoaAD OYAeT Gonblue, YeM ngng, Tak kak Anst 3 cucTeMbl ceTb NpeAcTaBnisieT coboit UCTOUHMK
3Heprum 6e3 notepb.

N ahheKTUBHOCTL CUCTEMBI XPaHEHWUS 3HEPTUn, 1 USMeHeHe 06 beMa XpaHUMON 3HePrin 3a OTHETHLI
nepuoa 6yayT BuATb Ha Epg U Eqg ..

a) [18 AnUTenbHBIX OTUETHBIX epUoAOB, TAe Etg M Efg ropasno 6onblue, 4eM eMKOCTb CUCTEMbI Xpa-
HeHus (Bonee YeM Ha NopAaoK), MOBbILIEHNE UMW MOHKeHe 06 bema NoNesHoM 3Heprum B cucTeme XpaHeHust
cyuTaloT nNpeHebpexkxumo Manon BEnUYMHOM NpU pacyeTe 3SKCMyaTaLuMOHHbIX XapaKTepUCTUK CUCTEMBI.
Mobas pasHuua mexay Etg M Epg  06ycnosneHa aphekTMBHOCTb0 KoMMNoHeHTa. MoaTomy Etg U Egg  Clie-
ayet y6paTb 13 BCeX ypaBHEeHUIA, BKIOYaIOLWUX B ce6s1 3thheKTUBHOCTL YCTPONCTBA CO 3HAYEHUSIMU 1) gap Y1
NBos- daHHoe ycrnosue TUNUYHO ANA OTYETHLIX NePUOoB ANUTENbHOCTLIO B HECKOMLKO MecaLleB. Makcumans-
HO BO3MOXHbIN 3P heKT HAaKOMNEeHHBIX E1g UK Eg  N3-3a AEACTBUTEbHbIX USMEHEHWIA HaKoMMeHHON 3Hep-
TN MOXKET BbIThb paccuuUTaH Kak OTHOLEeHWEe EMKOCTU CUCTEMbI XpaHeHUs 3HepTun K E1g . vnin Egg ..

b) [Ins KOPOTKMX OTHETHLIX NEPUOAOB, FAe eMKOCTb CUCTEMbI XPaHeHMUs ropasao Gonblue, Yem Erg 1
Ers , (6onee 4yeM Ha nopagok), acdekTMBHOCTL $3 yCTPONCTBa okasbiBaeT NpeHebpexnMo manoe BnusHne
Ha pacyeT aKcryaTauMoHHbIX XxapakTepucTik 3 cuctemsl. Niobas pasHuLa Mexay Etg . M Egg , 06ycriosne-
Ha usmeHeHrem obbema XxpaHumon aHeprun. Beneactsue atoro Eqg U Epg , UrpatoT BakHYIO posib B pacyeTe
3KCMyaTaUMoHHbIX XapakrepucTuk ®3 cuctemsbl. [laHHoe ycroBue TUNWYHO, Korda oTYeTHble nepuoabl
COCTaBIISIOT BCETO HECKOIbKO AHe. TunnuiHoe BosaeicTame Ha Etg U Epg  13-3a 9h(peKTUBHOCTU YCTPOIt-
CTBa XpaHeHWUsl 3HePrun MOXeT BbITb PACCUUTaHO U3 U3BECTHLIX M3MEPEHHbIX NokasaTtenen adpekTMBHOCTH
YCTPONCTBA XpaHeHUs SHepruu.

8.4 Mokaszatenu paboTocnocoGHOCTU CUCTEMBI
®3 cuctembl pasHbIX KOHUIYpaLMia U B pa3HbIX MECTHOCTAX F1ETKO CPaBHUBAIOT MO TaKUM NpUBeAeHHbIM
nokasatensam paboTocnocobHOCTH, Kak BelpabaTbiBaemas 3Heprus, noTepu U 3 peKTUBHOCTb.
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BbipaboTky aHeprim NpuBoAsT K HOMUHaMbHOW MOLLHOCTW yCTaHoBKU. OddekTuBHocTb 3 cnctemsl
NMPUBOAAT K NroLazmn ycTaHoBKU. HegoBblpaboTku onpeaensatoT Kak pasHOCTb MeXay BbipaboTkamuy SHepruu.

Mn punmMevyaHne — SKCI'IJ'IyaTaLI,VIOHHbIe napamMmeTpbl NOAKNIOYEHHbIX K CE€TN aBTOHOMHbIX U KOM6VIHVIpOBaHHbIX
CUCTEeM MOTYT CyLLLIeCTBEHHO OTNNYaTbCA N3-3a CornacoBaHuA Harpy3oK n apyrmx ocobbIx pa60Lu/|x XapakTepucTuk.

8.4.1 CpepHee KOonNM4eCcTBO YaCOB MCMNOSIL30BaHNUA MOLLHOCTU Py B AieHb BLIPa6OTKM

CpeaHee Konnu4ecTBO YacoB UCMONMb30BaHS MOLHOCTYN Py B AeHb — 3TO OTHOLLEH e 06 beMoB Bbipato-
TaHHOW 3HePr K HOMUHAILHOM BEIXOAHOW YCTaHOBMNEHHOM MOLLHOCTN ®3 cuctemel Py (kBT), nsmepsiemoe B
KBT-4.g-1 kBT (Mnny - g~1). OHo NokaskIBaeT KONMYECTBO BpeMeHH, koTopoe TpebyeTcst ®J ycTaHoBKe ANs
paboTbl Npu Py, 4Tobbl BoipaboTaTh onpedeneHHbI YCTaHOBIEHHbI 06beM aHeprun, 1 AeACTBUTENbHYO
paboTocnocobHOCTL P3O cMCTEMBI MO OTHOLLEHMIO K €€ HOMUHAIBHON XapaKTepUCTHKE.

a) KonunyecTBo 4acos 1Cnonb3oBaHNs MOLHOCTY Py B AeHb ®3 ycTaHoBKOW Y, — 9T0 NponsseeHHas
$3 ycTaHOBKOM 3a AeHb SHeprus, AeneHHas Ha KBT:

Ya=Epd/Po= % (Chens Pa)Po (13)

rae ey, — CYMMapHas MOLWHOCTb 3a AeHb. OTO KOMIMYECTBO YacoB B [leHb, KoTopoe noTpeGosarnock Gel $I
ycTaHOoBKe AN paboThl C HOMUHAMBHOW BBIXOAHOM MOLLHOCTbIO Py, YTOBbI BbipaboTaTh Takon xe
o6bem aHepru, KoTopkI BbIN 3aperncTprpoBaH (U paBeH T, (qum, Pp)).
b) OkoH4YaTenbHoe KONMYEeCTBO YacoB NCMONb3OBAHWUSA MOLLHOCTU Py B AeHb $3 ycTaHoBKoN Y; — 370
YacTb AHEBHOWN BbIXOAHOW None3Hon aHeprin Bcer P cuctembl, nogasaemon @O yCTaHOBKOW, YMHOXEHHas
Ha KBT cMOHTUpoBaHHON PO ycTaHoBKN:

Y= Ya MLoaD: (14)
JaHHasa BenuyuHa npeactasnseT cobol KONMYECTBO YacoB B AeHb, KoTopoe noTpebosanoch 661 3
ycTaHoBKe Ans paboTbl C HOMUHAMBHO BbIXOAHON MOLLHOCTbIO Py, YTO6bI CPaBHATLCS C 3aperncTpupoBaHHo
NoCcTaBKON 3HepPrun K AHEBHOWN CETEBOW Harpyake.
c) JTarnoHHas BenuuuHa Y, MoxeT OblTb paccumTaHa nyTem geneHus obLein AHeBHON OCBELLIEHHOCTU Ha
MNIOCKOCTU Ha 3TaNOHHYH0 OCBELLEHHOCTL ®3 MOAYINS Ha NNOCKOCTU G et (kBT - M2):

Yt = %(Eaens GGy, ret (15)

JaHHas BenuuMHa npeacTasnsieT coboi KONMMYEeCTBO YacoB B ieHb, Ha BpeMs KOoTopbIX noTpe6oBanock
6bl CONHEYHOE N3NyYeHWe Ha YPOBHE 3TafIOHHOM OCBELLEHHOCTM ANs BbipaboTKU Takoro xxe 06 beMa 3Heprum ot
najatoLero MsnyveHus, KOTopbin 6bin 3aperucTpuposaH. Ecrm G o« = 1 kBT - M~2, TO OCBELLEHHOCTb Ha MNoc-
KOCTW B eAuHMLAX KBT -4 - M2 - o~1 yucneHHo paBHa COOTBETCTBYIOLLIEN HOMUHANBHOM SHEPTUN YCTAHOBKM Ha
BbIXoAe B eAnHuLax kBT -u- a1 kB,

Takum oBpasom, Y, npeacrasnan 66l cO60M, B CYLHOCTH, Ynciio Hambonee CoONHEeYHbIX YacoB B AeHb
(u-a7").

8.4.2 MNpuBeaeHHbIe HeJOBLIPaboTKN

MpuseaeHHbIe HEAOBLIPAGOTKMA BBIMUCTAIOT NMYTEM BblMATaHUA YaCOB UCMONBb30BAHHON MOLLHOCTU Py 1
BbipaxaloTBKBT -4 - a1 kBT~ (ununy - g~'). OHn 0603HaYaIoT KONMYECTBO BpeMeH!, KoTopoe noTpebosanock
66l 3 ycTaHoBKe AN paboThl NpU ee HOMUHAarLHOW MOLLHOCTU Py AN koMneHcaLlmmn HeaosbIpaboTku.

a) lMpvBeaeHHble HegoBLIPabOTKM L. NpeacTaBnsaoT coboi HegosbipaboTkv U3-3a paboTel I ycTaHoB-

Ku:
Lo=Y.— Y (16)

b) MoTepu Ha KOMNOHeHTax cucTeMbl 3a UckrtodeHnem PO naHenen Lgag:
Lgos = Ya (1 - Zgos)- (17)

c) KoadbduLmeHT nonesHoro genctsust Rp nokasbisaeT obllee HeraTMBHOE BMAWSIHNE Ha BbIXOAHYHO
aHepruo @3 ycTaHOBKN U3-3a ee TemrepaTypbl, HEMOTHOrO UCMOb30BaHUSt OCBELLEHHOCTM U HE4OCTAaTOYHOM
3 PeKTUBHOCTN paboThl NN HEUCNPaBHOCTb KOMMOHEHTOB!

Rp = Y;/Y,. (18)
8.4.3 3dcpeKTUBHOCTL CUCTEMBI
a) CpegHioto acpdpekTuBHOCTL PO yCTaHOBKM 32 OTYETHLIN Nepuoa TonpeaenstoT B Buae:
MAcpeatee, 1 — Ep /Ay 1 2.G)), (19)
roe A, — Beannowaab $3 ycTaHoBKM.
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Ota ahdheKTUBHOCTL NpeacTaenseT cobGol cpeaHiolo adekTUBHOCTL Npeobpasosarus aHeprium e
YCTaHOBKOW, U MOXeT BbITb MONe3HoN AN cpaBHeHUs € 3dhEKTUBHOCTbIO YCTAHOBKU Mz NPU €€ HOMUHAMBHO
MOLLIHOCTM Pyy. PasHuua B 3HaueHNsX 3thheKTBHOCTM yKkasbiBaeT Ha noTepu Ha Anoaax, NpoBoaKe U 1s-3a pac-
cornacoBaHus, a Takke Ha Apyrue noTepu 3Heprumn npu paboTe aneKkTpocTaHLuUu.

b) O6wyto achdekTuBHOCTE OB ycTaHOBKM 32 OTHETHBLIN Nepuo tornpeaensioT B Buae:

Mtot,x = MAcpenree, 1 ILOAD- (20)

8.4.4 MecsiuHble UNU roAnYHbIe NepUoAbLI UICNOMb30BaHNUA MOLWHOCTU Py, notepu u acdekTus-
HOCTb

MecsiyHble UK roandHbIe Neproasbl UCTIONb30BaHUA MOLIHOCTU Py MOTyT GbiTb onpeeneHsl nytem
M1Cronb30BaHNsA COOTBETCTBYIOLLMX 3HA4EHWUI dHeprumn @3 ycTaHoBKN B ypaBHeHUM (13) (Ep , ANA MecadHoM
h EA,y ANA roAUYHOR) 1 COOTBETCTBYIOLLErO Nepuoaa CyMMUPOBaHUs (2, AN MeCAYHON Unu , Ans roand-
HOV CyMMBbi). Mepuoabl MCMoNb3oBaHUA MOWHOCTU Py ®3 yCTaHOBKON BblpaXatoT B Y - m-1 ans mecsiua unm
4.1 anaropa.

Moao6HbIM 06pa3oM MOryT 6bITL OnpeaeneHbl MeCAYHBIE UMW Fo0BbIe 3HaYEeHUS Y}, 3TanoHHaa Benu4n-
Ha Y,, HeloBbIPaboTKM U 3hPEKTUBHOCTL NYTEM NPUMEHEHUA COOTBETCTBYIOLLIMX NEPUOAOB UCNONb3OBaHUS
MOLLIHOCTHN Py @3 ycTaHOBKM 1 CYyMMUPOBaHUA B ypaBHeHnAX oT (14) ao (20). ina yaosnetsopeHus Tpebosa-
HWIA Nonb3oBaTens AonyckaeTcs BKOYaTh APyrie MecavHble unm rogosble haktopbl paboTocnocobHOCTU.
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MpunoxeHne A
(cnpaBo4HoOe)

PekoMeHAyeMbIiA MeTOZ NpoBepKU CUCTEMbI cGopa AaHHbIX

Cuctema cbopa gaHHbIX, CKIoUasa gaTtyumuku, MOXET BbiTb NPOBEpeHa NyTeM UCMONb30BaHNS MMUTaLWI BXOAHbIX
CUIHanoB, yKa3aHHbIX HUXe, UMK APYIMX CPEACTB Mo 4OFOBOPEHHOCTU MEXAY NPOM3BOAMTENEM U 3akasunkoM. [poBepky
Heo6XxoAMMO NPOBOAUTL Kaxkable ABa roga. [aTuuku cnegyeT kanmbpoBaTh MHAMBUAYANbHO U AOMXHbIM 06pa3om.

Kanarnbl o6opyaoBaHusi 4na c6opa gaHHbIX MOTyT ObiTb MPOBEPEHbI OTAEIIBHO UITK B TO e CaMOe BPEMS.

A.1 Tvnbl BXOOHBLIX CUTHANOB A4Sl NPOBEPKN

Mpu ncnonb3oBaHUMKM BXOAHBIX CUTHATIOB NPOBEPSIOT Criefyiowme napameTpbl:
- OCBELLEHHOCTb;

- TemnepaTypy BHEWHeN cpeasl;

- HanpsHkeHue, TOK U MOLWHOCTL AN KaX40ro KOMnoHeHTa $3 yCcTaHOBKM.
A.2 MpoBepka NMHEeNHbIX XapaKTePUCTUK

3Ty NpoBepKY NPOBOASAT HA aHANOIOBLIX BXOAHLIX KAHANaX, rAe BbINOMHAETCA onepauns NMHENHOro maclutabupo-
BaHus. HenpepbiBHbIN cUrHan NOCTOAHHOIO TOKAa AOMKEH NoAaBaTLCA Ha BXoA,. PasHuua mexay pesynbTaTtom, NonyyeH-
HbIM MPU U3MEPEeHUn cuctemoli cbopa gaHHbIX, U 3HAYeHMEM MacwTabupoBaHHOrO BXOAHOMO CUrHama He [AoMKHa
npesbiwaTk +1 % ananasoHa cuctemel c6opa gaHHbiX. [laHHyi0 NpoBepKy crneayeT BbINOMHATB NPU 3HAYEHNUU BXOJHOIO CUT-
Hana0 %, 20 %, 40 %, 60 %, 80 % un 100 % nonHoro agnanasona. Ecnu Bxoabl paccuntaHbl Ha GUNONAPHLIN cUrHarn, To oTpu-
uarternbHbIi cUrHan cnegyeT NPoOBEPsTh TakUM Xe 06paszom.

Mpu o6HapyxeHun norpeHocTn 6Gornee 1 % NoNHOro AnanasoHa Heo6xoANMMO CNPaBUTL MacLTaGHbIN kKoadhdnLmM-
€HT B NnporpammHoM obecreyeHnn Uinv NoBTOPHO BepuuumMpoBaTh annapaTypy.

A.3 MpoBepka cTtabnnbHOCTH

JaHHyio NpoBepKy NPOBOAST Ha BCEX aHANOroBbIX BXOAHbIX KaHanax. HenpepbIBHbIN curHan NOCTOsIHHOIO TOKa 3Ha-
yeHnem 100 % nonHoro AgnanasoHa nogaeTcs Ha BXoAbl B Te4eHue 6 4. KonebaHust uamepeHHOro 3HaveHns curHanaHe for-
XHbl npesbiwate £1 % Bcero gvanasoHa. Ecnu konebanusi BxogHOro curHana npeesiwawT +0,2 %, pesynbrarhbl
Heo6XxoaMMO OTPerynMpoBaTh C NOMOLLBIC BONbTMETPA C TOUHOCTbLI0, NpeBbiwatoweit £0,2 %.

A.4 MpoBepkKka nHTErpaumnm

JaHHyo NnpoBepky NpoBOAAT HA BXOAHbBIX KaHanax, U3MepeHHble AaHHble U3 KOTOPbIX 3aTeM 06pabaTbiBaloT ¢
NMOMOLLbIO ONepauni yCpeaHeHns i HTerpupoBaHus. BxogHon curHan B Bue NpsiMOyronbHOro MMNynbca ¢ aMnimTy-
AW Z,, AOIIKEH NOAABATLCSA HA KaHar, @ ero U3MepeHHbIe 3Ha4eHNs MHTErpupYIoTCs Mo Nepuoay BpeMeHN 1y (PeKOMeHay-
eTcA He MeHee 6 4). AMnnuTyaa Z,,, Ans KaXAoro kaHana peKoMeHayeTCsl B Ka4eCTBEe MaKCUMArbHOTO YPOBHSI BXOAHOMO
cuUrHana, OXuaaemoro ot garquka. NonydeHHble pesynbTaThl AOMKHbI BbiTb paBHbl Zpy, - T4 £ 1 %. AMnnuTyay u nepuoa
BPEMEHW KOHTPONUPYIOT N3MepUTenbHbIMU Npubopamm ¢ TouHocTbio £0,5 %.

A.5 lMpoBepkKkaHyneBbIX MHTErpanoB

JaHHyio NpoBepKy BbIMOMHAT HA BXOAHbLIX KaHanax, UaMepeHHble daHHble M3 KOTOPbIX 3aTem o6pabaTbiBaloT C
NOMOLLBIO ONepaLmnin yepeaHeHUst unu uHterpmposanms. KaHan gomxkeH GbiTb 3aKOpOUeH, a ero M3aMepeHHbIe 3HAYeHWUs
WHTErpupyioT no nepuogy BpeMeH! ty He MeHee 64. Peaynbrart He A0MKeH npesbiwatb 1% 01 Z,, - 14, rae Z,,, onpeaerneHa
BA4.

A.6 lMpoBepka MHTepBana MHTErpupoBaHUsA

Ha paccmoTpenun,
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Mpunoxenve A
(cnpaBouHoe)

CBefileHMA 0 COOTBETCTBUU CCLUTOUHbIX MeXAYHapOoAHbIX CTAaHAAPTOB CChITOYHbIM HaLUUOHaNbHBLIM
cTtaHgaptam Poccuinckon ®depepauuun

Ta6nwuuya QA1

O603Ha1EHWE CCbITOYMHOTO MEXAOYHapOOHOro O6osHa4eHe 1 HaMEHOBaHUE COOTBETCTRYIOLLEro

CTeneHb COOTBETCTBUA

cTaHgapTa HaLMOHaNbHOro cTaHaapTa
MO3K 60904-2:1989 — *
MO3K 60904-6:1994 — *
MO3K 61194:1992 IDT FOCT P M3K 61194—2013 «Cnctemsbl ¢po-

TOSNeKTpuYeckme. ABTOHOMHBIE — CUCTEMBI.
OKCrIyaTauMOHHbIE XapaKTepUCTUKU»

MO3K 61829:1995 IDT FOCT P M3K 61829—2013 «batapen ¢o-
TO3MNEKTPUYECKME W3 KPUCTANNNYECKOro KpeM-
HUS. MamepeHue BOMNbT-aMMepPHbIX
XapaKTepUCTUK B NOMEBLIX YCNOBUSIX»

* COOTBETCTBYIOLMIA HALMOHANBHbLIN CTaHAAPT OTCYTCTBYET. [10 ero yTBepxaeHUsi peKOMeHOyeTCs NCnonb3oBaTh
nepeBo Ha PYCCKWIM sA3bIK AaHHOTO MEeXAyHapoaHoro ctaHgapra. MNepesoa faHHOro MexayHapoaHoro craHgapra Ha-
xoanTcsa B egepansHOM MHPOPMALMOHHOM (DOHAE TEXHUYECKMX PEMMaMEHTOB U CTaHAapPTOoB.

MpumedaHune—B HacTosAwel Tabnuue NCNONbB30BaHO crieflyiowee ycrnoBHoe 0603HaveHne cTeneHn cooT-
BETCTBUS CTaHOAPTOB:
- IDT — ugeHTU4Hble cTaHaapThl.
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