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AYTEHTUYHOrO NEPEBOAA HA PYCCKMIA A3LIK MEXAYHAPOAHOro CTaHAapTa, YyKasaHHOro B MyHKTE 4

2 BHECEH TexHuuyeckum kOMUTETOM No ctaHgaptusauumn TK 039 «3HeprocbepexeHne, aHepreTuye-
ckasi 9PPEeKTUBHOCTb, SHEPrOMEHEIXKMEHT»

3 YTBEP>KOEH 1 BBEJEH B IENCTBWE Mpukasom deaepansHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u meTposoruu ot 09 gekabpsa 2013 r. Ne 2207-ct ¢ 01 AaHBapsa 2015 .

4 Hacroawmin cTaHaapT UAEHTUYEH MexayHapoaHoMy ctaHaapty MOK 62124:2004 «Cuctemsl ¢hoTO-
aneKkTpuyeckue aBTOHOMHbIE. MpoBepka KOHCTpykuuu» (IEC 62124:2004 «Photovoltaic (PV) stand-alone
systems — Design verification»)

HaumeHoBaHWE HaCTOALLEro CTaHAapTa U3MEHEHO OTHOCUTENIbHO HAMMEHOBAHUA YKa3aHHOTO MeXxay-
HapoAHoro ctaHgapTa Ansa npuseaexus B cootsetcreue ¢ FOCT P 1.5-2012 (nyHkT 3.5)

Mpu NpUMEHeHnN HacTosILIero cTaHAapTa PEKOMEHAYETCS UCMONb30BaTb BMECTO CCbINTOMHLIX MEXY-
HapoAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHamMbHbIE U MEXIOCyAapCTBEHHbIE CTaHAapThl, CBeae-
HWS O KOTOPbIX NPUBEAEHbLI B AONOMHUTENBHOM NpuUnoxexnun JA

5 BBEJIEH BMEPBbLIE
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MEeHbI) unu OMMeHbl Hacmosweao cmaH0apma coomeemcmeayouwee ysedomneHue 6ydem onybnukoeaHo e
exemecsa4YHo usdasaeMoM UHOPMaYUOHHOM yKka3amerne «HayuoHanbHbie cmaHlapmbiy. Coomeemcmey-
owas uHgpopmayus, yeeGoMeHue u meKcmbsl pa3mMewaomess makke e UHhopMauuoHHoOl cucmeme 06-
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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKOW PELEPALUNMN

CUCTEMbI ®OTO3NEKTPUYECKUE ABTOHOMHbBIE
MpoBepka paéoTOCNOCOGHOCTH

Photovoltaic stand-alone systems. Operability verification

Data BBegeHua — 2015-01-01
1 O6nactb NnpuMeHeHusA

HacTosiwuin cTtaHaapT pacnpocTpaHseTcs Ha POTOINEKTPUYECKME aBTOHOMHbIE CMCTEMbl U YyCTa-
HaBnuBaet TpeGoBaHNUA K KOMMIEKTaUuM U KOMMOHEHTaM, METOAbI U MOPAAOK UCMLITAHUIA, MPUMEHSEMbIE K
ABTOHOMHbIM hOTOINEKTPUHECKUM cucTemam. CTaHAapT OTHOCUTCA K CUCTEMAaM, COCTOSILLMM U3 OAHOr0 Unu
6onee pOTOINEKTPULMECKUX MOAYNEN, HECYLLEH KOHCTPYKLMM, aKKyMynsTOPHOW(bIX) 6aTapeun(i), 3apsagHoro
YCTPOWCTBA U TUNOBbIX HArpy30K MOCTOSAHHOIO TOKA TaKUX, KAk CBETUIbHUKW, PAANONPUEMHUKN, TENEBU3OPbI
U XONOAMNbHUKM. Harpy3km nepeMeHHOro Toka ¢ npuHaanexawmmu um npeobpasoBaTensiMu paccmarpu-
BalOTCS B Ka4eCTBe Harpy3oK NMOCTOSIHHOIO Toka. C TOYKM 3pEeHUsI C TOYKM 3peHus npoBepkn paboTocnocob-
HOCTM aBTOHOMHOMW (POTOINEKTPUYECKONW CUCTEMbI M €e aTTecTauun 3ajaHHble U3roTOBUTENEM Harpysku
ABNSAIOTCA COCTaBHON YaCTbi0 CUCTEMBI.

OCHOBHbIM Ha3HaA4YEHUEM YCTaAHOBIEHHbIX B HACTOSALLIEM CTaHAApTE METOAOB UCNLITAHUN ABMAETCH
oueHka paboToCnOCOBHOCTU aBTOHOMHOW (DOTOSMEKTPUYECKONW CUCTEMbI B LienoM. HecMmoTpsi HA TO yTO
KOMMOHEHTbl CUCTEMbI, BO3MOXHO, YAOBMNETBOPSIOT CTaHAAPTaM Ha 9TU KOMMOHEHTbI MO 6e30MacHOCTM U
(OYHKLMOHMPOBAHUIO B COOTBETCTBYIOLLUMX YCIOBUSAX OKPYXKalOLLEH cpeabl, Ans obecneveHnsa Haanexallen
paboTbl KOMMOHEHTOB B KOMMIEKCe, C XapaKTepucTUKaMu CUCTEMbI, 3aSBEHHbIMU W3rOTOBUTEMNEM,
TpebyeTca AONOMHMTENbHAA aTTeCTauMs MOSHOCTbIO cobpaHHoro magenus. Npoeepka paboTocnocobHOCTH
COCTOUT U3 MPOBEPKN BO3MOXHOCTWM HOPMAanbHOrO (OYHKLMOHUPOBAHUSA, NPOBEPKM aBTOHOMHOIO pexuMma u
CNoCcCOOHOCTU K BOCCTAHOBNEHMIO MOCHE nepuoaoBs rnybokoro paspaaa 6arapeu, obecneumsas, TakuMm obpa-
30M, U3BECTHYIO YBEPEHHOCTb B TOM, YTO CUCTEMA NPEXIEBPEMEHHO HE BLIWAET U3 CTPOS.

OTtzenbHble NOACUCTEMBI U KOMMOHEHTHI Takke MOryT 6biTb PACCMOTPEHbI, HO TOMLKO C TOYKU 3pe-
HWUS1 OLEHKM paboTOCnoCOBHOCTU BCEW CUCTEMbI.

Pe3ynbTaThl yCTAHABNMBAEMBIX UCMLITAHUA NMPUMEHUMbI TONBLKO K TEM KOMMNOHEHTaM, C KOTOPbIMK
OHM nposoaunuck. Mpu NOBLIX N3MEHEHUAX KOMIMOHEHTOB UMW XapaKkTepUCTUK KOMNOHEHTOB TpebyeTca ne-
peatTecrauums.

MpuMeuyaHue— VCKNIOYEHUEM N3 STOTO NPABUNA ABNAETCA Harpyska, AN Hee NOBTOPEHUE
UCNbITaHMI He0BA3aTeNnbHO. MOBTOPHLIE UCMILITAHUS HE NPOBOAAT, €CIIM HOMUHAMNBHASA MOLLHOCTb Harpy3ku
U €e XapaKTepUCTUKN HE N3MEHWUIUCB, U MPKU 3TOM TUM HOBOW HArpy3kn y)xe NpoXoaun UCNbITaHus (B npea-
MOMNOXEHNK, YTO PE3ynbTaTbl UCMLITAHMA TWUMA JOCTYNHLI), a Talke MPU YCNoBuM, YTO pabouas yacrora
MPEXHEro 3MEeKTPOHHOTO PErynATopa Harpy3ku (NPv Hanuuuu), KOTOPbIK ObiN UCMLITAH U NOANEXMUT 3aMeHe,
OTNUYAETCA OT YaCTOThl HOBOTO He Gornee yeM Ha 50 %. 3ameHa, Takum 0GPa3oM, YNCTO aKTUBHOM Harpy3Kku
Ha CBETUNBHUKU C BbICOKOYACTOTHLIM 3MEKTPOHHLIM GannacroM notpebyeT NPOBEAEHMS MOBTOPHBIX UCHbI-
TaHWi, NPU 3aMEHE e CBETUNLHUKOB C SNEKTPOHHLIMKU NPE00pPa3oBaTeNsAMN C OAHOIO TMNa Ha APYroi no-
BTOPHbIE UCMLITAHUSA HE TPebyloTCA.

Hacrosiwuii ctanpapTt pacnpocTpaHsieTcsl Ha UCTMbITaHUA (POTOINEKTPNYECKUX ABTOHOMHBIX CUCTEM
BHE MOMELLIEHNIA B HATYPHBLIX YCMOBUAX, aHANOMMYHbIX YCIIOBUAM 3KCMIyaTauumn, U Ha UCMbLITAHUS B NOMe-
LLEHUU C UMUTUPYEMbIMU YCRIOBUAMKM. YCNOBUS UCTILITAHWUIA, YCTAHABNMBAEMbl€ B HACTOsLLEM CTaHAaapre,
OTpaXaloT OOMbLUYIO YaCTb KAUMATUYECKUX 30H, AN KOTOPbIX NPeAHa3Ha4Y€Hbl aBTOHOMHbIE (DOTOANEKTPU-
YecKkue CUCTEMBI.

Hacrosawui crangapT pacnpocTpaHAETC Ha CepUNHO BbiMYCKAEMbleé CUCTEMbI U CUCTEMBI, CO3/1aH-
Hbl€ M0 UHAUBUAYANBHOMY NPOEKTY. B cny4yae cuctem, Co3aHHLIX N0 UHAMBUAYANBLHOMY NPOEKTY, UCNbITa-
HUSA NPOXOAMUT TOMbLKO OAHA cuctema. CucTema NpoxXOAMT BCE YCTAHOBIIEHHbIE B HACTOSALLEM CTaHAapTe
UCTLITAHUA B YKA3aHHLIX YCNOBUAX W/NMNKU HA MECTE 3KCnnyaraLuu.

WU3paHue odmumnansHoe
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2 HopMmaTtuBHbI€ CCbINKU

B HacTosilem craHaapTe MCnonb30BaHbl HOPMATUBHbLIE CCbINIKM HA NPUBEAEHHLIE HWKE CTaHAapThbl.
Ona 0aTMpoBaHHbIX CCbINOK MPUMEHSIOT TOMbKO yka3aHHOE u3gaHue. [ns HeaaTUpOBaHHbLIX CCbINOK NpUmMe-
HAIOT NOCneaHee n3gaHne ykazaHHoro JOKyMeHTa (Co BCemu nonpaBKamu).

M3K 60364-7-712 YcTaHOBKM anekTpuyeckue sgaHuin. Yactb 712. TpeGoBaHua K cneumanbHbiM ycTa-
HOBKaM WM pacnonoxeHuto. CUCTEMbI MMTaHUS C UCMONb30BAHMEM (DOTOINEKTPUHECKMX CONHEYHbIX BaTa-
pein (IEC 60364-7-712, Electrical installations of buildings — Part 7-712: Requirements for special installa-
tions or locations — Solar photovoltaic (PV) power supply systems)

M3K 60904-1 Mpubopel hoToanekTpuyeckne. Yactb 1. N3mepeHue BONbT-aMNEPHbIX XapakTEPUCTUK
doToanekTpuyecknx npubopos (IEC 60904-1, Photovoltaic devices — Part 1. Measurement of photovoltaic
current-voltage characteristics)

M3K 60904-2 Mpubopsl oToanekTpuyeckue. Yactb 2. TpeboBaHUS K STANMOHHLIM COSMHEYHLIM 3ne-
meHTam (IEC 60904-2, Photovoltaic devices — Part 2: Requirements for reference solar cells)

M3K 60904-5:1993 Mpubopbl hoToanekTpudeckue. Yactb 5. OnpegeneHne sKkBUBanNeHTHON Temnepa-
Typbl anemeHToB ¢otoaac [IEC 60904-5:2011, Photovoltaic devices — Part 5: Determination of the equiva-
lent cell temperature (ECT) of photovoltaic (PV) devices by the open-circuit voltage method]

M3K 61215 Moaynu hOTOSMNEKTPUYECKNE HA3EMHbIE M3 KPUCTANNUYECKOro KpemHus. OueHKa KOH-
CTpyKUMM 1 yTBEPXKaeHue no obpasyy (IEC 61215, Crystalline silicon terrestrial photovoltaic (PV) modules —
Design qualification and type approval)

MO3K 61646 Moaynu ¢hoTOSMNEKTPUYECKMEe TOHKOMMNEHOYHbIE AN HA3€MHOro npumeHeHus. Keanuou-
KauMOHHasa OuUEeHKa KOHCTPYKUMU 1 yTBepxaeHue no obpasuyy (IEC 61646, Thin-film terrestrial photovoltaic
(PV) modules — Design qualification and type approval)

MO3K 61730-1 ATTectauust oToranbBaHM4YeCcKoro moaynsi Ha 6esonacHocTb. Yactb 1. TpeboBaHusa Kk
KoHCTpyKummn [IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1: Requirements for con-
struction]

MO3K 61730-2 ATTectauust oTOranbBaHM4YECKOro Moayns Ha 6e3onacHocTb. Yactb 2. TpeboBaHus K
ucnoitannsm [IEC 61730-2, Photovoltaic (PV) module safety qualification. Part 2: Requirements for testing)]

M3K 62093 KomMnoHEHTbI paBHOBECUA (hOTOINEKTpUIECKMX cuctem. OnpeaeneHne NpupoaHbIX cpej
(IEC 62093, Balance-of-system components for photovoltaic systems — Design qualification natural environ-
ments)

MpumedyaHue—MNpn NONbIOBaHUU HACTOALNM CTAHAAPTOM LienecoobpasHo NpoBepuUTL AeHCTBUE CCbINOM-
HbIX CTaHAapToB B WHOPMAaLMOHHOW cucTeMe o6Lero Nofb3oBaHUAs — Ha oduumnancHoM cailTe degepansHOro
areHTCTBa N0 TEXHUYECKOMY PETYNIMPOBAHMIO U METPOSOTMN B CETU VIHTEPHET UMW NO €XEeroAHOMY MHGOPMaLNOHHOMY
ykasaTenio «HauuoHarbHble CTaHAapThI», KOTOPLIA ONyGAUKOBaH NO COCTOSHMIO Ha 1 AHBaps Tekyllero roga, U no Bbi-
nyckam exeMecsidHOro WHAOPMAaLMOHHOMO ykasaTens «HauwoHaneHble cTaHgapThi» 3a Tekywmi rog Ecnu sameHeH
CCBINOYHBINA CTaHAAPT, Ha KOTOPbI AaHa HefaTUPOBAHHAs CCbifka, TO PEKOMEHAYETCA WUCMOMb3oBaTh [EeNCTBYHOLLYHO
BEPCUI0 3TOTO CTaHAapTa C Y4EeTOM BCEX BHECEHHbLIX B AaHHYI0 BEPCUIO U3MEHEHUN. ECNM 3aMeHeH CChINOYHBIA CTaH-
[lapT, Ha KOTOpbIf faHa AaTUpOBaHHAsA CChIMKa, TO PEKOMEHAYETCA UCMONb30BaTh BEPCU0 3TOrO CTaHAapTa ¢ yKasaH-
HbIM Bbille FOZIOM YTBepXAEeHUA (NpUHATUS). Ecnu nocrie yTBepXAeHUS HACTOALWeEro cTaHaapTa B CCHIMOYHLIA CTaH-
[lapT, Ha KOTOpLIA faHa JaTUpOBaHHas CChiika, BHECEHO U3MEHEHWe, 3aTparuBatollee MosiokeHme, Ha KoTopoe AaHa
CChINKa, TO 3TO MONOXeHUe PEeKOMEHAYETC NpPUMEHATL Ge3 yueTa AaHHOrO W3MeHeHUs. Ecnu cchbinoyHblii cTaHgapT
OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM JlaHa CChifka Ha Hero, PEKOMEHAYETCS MPUMEHSITL B YacTu, He 3aTpa-
rMBaroLLei 3Ty CChUIKY

3 CokpaueHus

AB — akkymynsitopHas 6atapes;

BAX — BonbT-aMmnepHas xapakTepucTuka;

HPT3 — HomuHanbHasa paboyasa TemnepaTtypa aneMeHTa

OBH — oTkmnio4yeHne no BbICOKOMY HanpskeHuio (yCTaBka 3apsifHOro yCTPOWCTBA);
OHH — oTkno4eHne No HM3KOMY HanNpsPKEHUIO (yCTaBka 3apsigHOro yCTpoMCTBa);
MEB — none3Hasa eMKOCTb akKyMynATOpHoM 6arapeu;

CYW — ctaHaapTHbIE YCNOBUSA UCNLITAHUN.
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4 MeToguKa UCNbITaHWUIA

4.1 MeTofabl

MeToAbl UCMbITAHWA AENAT Ha Tpu Tuna: npoBepka (PYHKLMOHWPOBAHUSA, UCMbITAHUSA aBTOHOMHOIO pe-
XUMa 1 UCMbITAHNA BO3MOXHOCTU BOCCTAHOB/IEHUA. McnblTaHMA fONycKaeTCcsA NPOBOAMTL B HATYPHbIX YC/IO-
BUAX 1 B noMeweHnn. O6wan nocnefoBaTesibHOCTb MUCMbITaHWI onpegeneHa B pasgene 13. B pasgene 14
yCTaHOB/EHbI UCMbITAHUS COrMlacHO 3TOW NocrefoBaTeIbHOCTW, MPOBOAMMbIE B HATYPHbIX YC/NOBMAX, B pas-
penax 15 n 16 - nposogMMble B MOMELLEHUU C UCMOJIb30BAHWEM MMUTATOPA COJSIHEYHOTO U3NYYEHUSA U UMU-
Tatopa hOTO3N1EKTPUYECKUX MOAYNel COOTBETCTBEHHO.

HaTypHble wncnbITaHUA pPeKoMeHAyeTcs MNPOBOAMTL TOJIbKO B TOM Criyvyae, Korga YC/0BUSA HaTypHbIX
UCNbITAHUIA Ha MCMbITaTENIbHOM MOJ/ITOHE CXOAHbI C YC/TOBUAMU HaTYPHbIX WUCMbITAHWIA, YCTAHOBNEHHbIMU B
HacTosweM cTaHgapTte. B ToM cnyyae, Korga HaTypHble YC/I0BUA Ha UCMbITATENIbHOM MOJIMTOHE 3HAYUTENb-
HO OT/INYalTCHA, PEKOMEHAYETCH NPOBOAUTb UCMbLITAHUA B MOMELLEHUN.

MpuBeaeHHble B HacTofAWEM CcTaHAapTe YC/MOBMA MUCMbITAHWMI NO TemnepaType W OCBELLEHHOCTU
npeacTaBnAT 60/bLYI0 YacTb BO3MOXHbIX MECT YCTaHOBKM cucTeM. Ecnv knumatuyeckue yCcnoBust 3KC-
nayataumy 3Ha4YMTeNbHO OT/IMYAKTCA OT YC/AIOBUIA UCNbITAHUIA, NMPUBEAEHHbLIX B HACTOALWEM cTaHgapTe, me-
TOAbl UCMbITaHW JonyckaeTcs MOAMMULMPOBaTh.

4.2 Mopsafok ncnolTaHui

McnbiTaHnsa cucTem NpoBOAAT B COOTBETCTBUM C HACTOALWMM CTaH4APTOM B MOPSAAKE YKA3aHHOM HUXeE.

MepcoHan, NPOBOAALWLIMIA UCNbITAHUA, AO/HKEH TOYHO criefoBaTb Yka3aHWsSM NPOW3BOAMTENS B OTHO-
LWEeHMM 3KCnayaTaunmn, MOHTaxa 1 NoAKII0YEHUS.

Ecnn opgHa v3 ABYX WCNbITYEMbIX CUCTEM He NpoiAeT Kakoro-nmbo WUcnbiTaHUsA, C APYroil cUcTemoii,
BbIOpaHHOI B COOTBETCTBUU C pa3fesioM 5, 4O/MKHbI ObiTb MPOBEAEHbI BCe TpebyeMble UCMbITaHUSA C CaMoro
Havana. B cnyvae, korga aToT o6pasel, CUCTEMbl TaKXe He NMPOXOAWUT UCNbITAHWUA, CUCTEMY paccMmaTpusaloT
Kak He COOTBETCTBYIOLLYI arTecTalMoHHbIM Tpe6oBaHMAM.

Ha pucyHke 1 npefacTaBneH NOpsifoK NPOBeAEeHUS UCMbITaHWIA.

PucyHok 1 - Mopsagok NpoBepksn pa6oTocnoco6HOCT aBTOHOMHON (POTO3/IEKTPUYECKOW CUCTEMBI
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5 Bbi6op obpasuoB

Ona ucnbiTaHuin U3 NPOU3BOACTBEHHOM(LIX) NAPTUM(I) Cny4anHbiM 06pa3om BeIGUPAIOT ABE CUCTEMBI
(Bknioyasn 3anacHble YacTu, onpeferneHHbIe n3rotosutenem). B cnyyae cucrtem, n3rotoBneHHbIX N0 UHAUBK-
AyanbHOMY MPOEKTY, UCMbITAHME MPOXOAWUT OAHA M3rOTOBMEHHAas cuctema. CUCTEMbl AOMKHbI ObiTb U3ro-
TOBMEHbl U3 COOTBETCTBYIOLLMX cneuudukaumsam maTepnanos U KOMNOHEHTOB B COOTBETCTBUU C YepTexa-
MM, TEXHONOTMYECKUMU KAPTAMKU U NPONTU MPUHATYIO Y U3FOTOBUTENSA NPoLUEeaypPY NPOBEPKU, KOHTPONS Kadve-
CTBa U NpueMku. CUCTEMBI AOMKHBbI ObITh MOMHOCTLIO YKOMNNEKTOBAHbI U COMPOBOXAATLCA UHCTPYKLMSAMU
M3roTOBUTENSA MO IKCMIyaTaumu, MOHTaXY W NOAKIIOYEHUIO, BKNIOYAsA MHCTPYKUMM NO TexHuUKe GesonacHo-
cTU.

HeoTbemnemoii 4acTbio CUCTEMBI ABMAIOTCA akKyMynsTopHble 6aTtapeu (AB). O6sa3aTenbHbIM yCrioBueM
AIBMSAETCA MAEHTUYHOCTb AB B MCMBITYEMOM cUCTEME TeM, KOTopble OyayT ycTaHOBMEHbl B NOCTaBnsieMble
CUCTEMBDI.

B koMnnekr conpoBOAUTENLHON AOKYMEHTALMU AOMKHbI ObiTb BKMIOYEHbI KOMUKU UCMLITATENbHBLIX 3a-
KIMIOYEHUI HA OTHOCSILLIMECH K AJaHHON cucteme poToaneKkTpuyeckue Moaynu, 3apsgHolie ycrponcrea, Ab u
namnol.

B Tex cnyyasx, korga UCNbITYeMble CUCTEMbI ABASIOTCA NPOTOTMNAMU HOBbIX U3AENUIA U ewe He No-
CTaBMeHbl HA NPOM3BOACTBO, 3TO AOIMKHO ObITb OTMEYEHO B NPOTOKONE UCNbITaHuK (CM. pasaen 20).

6 MapkupoBka

M3rotoButenb OOIDKEH MOCTaBUTb B COCTaBe CUCTEMbl OOOpyAOBaHWE, y3nbl U MNOAKNIOYaEMble
YCTPOICTBA, CHabXEHHbIE SICHOW M HECTMPaEeMOW MapKUPOBKON, BKNOYatoLLen B cebs:

- HauMEeHoBaHMWe, NIOroTUN UNKu SMONEMy U3roToBUTENS (NOCTABLUMKA);

- TUN UNn HOMEpP Moaernu;

- HaNPSHKEHUE NUTAaHKUSA, POA TOKA M YacToTy;

- CEPUNHBII HOMEP UMM HOMED NapTUK;

- NONAPHOCTbL BbIBOAOB U NMPOBOJOB;

- MECTa NOAKIMIOYEHUSI COEAUHUTENBbHbIX NPOBOAOB;

- NPeAynpexaeHus, OTHoCALMECH K 0COObIM TpeBOBaHUAM K XPaHEHUIO U TPAHCNOPTUPOBAHMIO.

Ha koMnoHeHTax JOrKHbI ObITb MPUBEAEHbI AaTa U MECTO U3rOTOBNEHUA, NMUOO OHU AOMKHbI ObiTh
onpeaensiemsl No CEPUNHOMY HOMEPY.

Bce KOMMOHEHTbI AOMKHbI COMPOBOXAATLCA COOTBETCTBYIOLLUEN AOKYMEHTALUMEN HA PYCCKOM A3blke,
coaepxalleii paboune xapakTepucTuku, ceptudmkaTsl M cneyudukauumn. Tam, rae 1o onpaeaaHo, BMECTO
NMUCbMEHHOro PyKOBOACTBA MO 9KCNSyaTauuu A0NYCKaeTCs UCNONb30BaHUE UNNIOCTPaLMA.

MapkupoBky 060pyaOBaHWA NPOBOAST B COOTBETCTBUM C NpaBUriamMu 3ProHOMUKU Tak, uToObl npeay-
npexgaroLme HaanMcu, opraHbl yNpaeneHust M MHAMKaUuK, (OYHKUMKU NpoBEpPOK, NPeAOXpaHUTENU U T. M.
pacnonaranuce B yAOGHOM NOrMYecKu CrpynnupoBaHHOM BuAE B LENAX NPaBUIbHOFO M OAHO3HAYHOFO
onpeaeneHus.

7 Komnnekrauus

7.1 O6wme Tpe6oOBaHUA

Cucrema cuMTaeTcst MONHOCTLIO YKOMIIIEKTOBAHHOW, €CNU OHA BKMioYaeT B ceba cneaylowme ane-
MEHTbI:

- Bce HeoBxoaumoe obopyaoBaHue.

- VIHCTPYKUMW M3roTOBUTENSI MO MNPOAOIDKUTENBHOCTU CYTOYHOW Harpyskm B YCNOBUAX WUCNbITAHWUN.
BakHbIMW napamMeTpaMu CUCTEMbI ABNAIOTCS BENUYMHA HArpy3ku U YUCNO YacoB B AE€Hb, B TEYEHUE KOTOPbIX
cuctema moxet obecnednBaTtb paboTy HArpy3ku B YCIIOBUSIX UCMLITAHUN. STANOHHLIMU ABNAIOTCA YCNOBUSA,
npuBeAeHHbIE B NPUMOXeHUU A Ans SHepreTM4eckon ocBelueHHOCTH knacca |l. U3srotosutenem AOSmHKHbLI
ObITb YKa3aHbl rpadMkn CyTOUHOM Harpy3ku B YCHOBMSIX UCMbITaHUi. KpoMe TOro, M3rotoButenem AoshkHa
6bITb YKa3aHa knaccudukaLusi CUCTEMbI B YCITOBUSIX UCTILITAHUI (CM. NPUNOXEHUE A).

- VIHCTpYKUMKM M3roTOBUTENSI NO PACYETHON HArpy3ku B BaTT-4acax, YPOBHAM SHEPreTU4ecKon ocBe-
LLIEHHOCTK, NPX KOTOPbIX cucTtema obecneumBaeT NUTaHWE TAaKON Pac4ETHOW HArpy3ku, CTENEHN aBTOHOMHO-
CTU U Knacca ycnosuit paboTbl KOHCTPYKLMK (CM. npunoxeHue A). 3Tu cneyudukayum AailoT UCNbITaTENb-
HoVi nabopaTopun BO3MOXHOCTb NPOBEPUTL PacY€eTbl U3rOTOBUTENS.

- MHCTpyKUMK M3roToBUTENS MO NPOAOIDKUTENBLHOCTU aBTOHOMHON PaboThbl B YCNOBUSIX UCTILITAHUNA.



FOCTP M3K62124-2013

- Ceptudoukatbl (cm. 7.2.).

- PykoBOACTBO NO aKkcnnyatauuu, BKROYAA CMMCOK 3anacHbIX 4acTei u MHCTPYMEHTA, B COOTBETCTBUM
C pasgenom 9.

- Ons oBGecneveHnss MOHTa)ka, PyHKLMOHMPOBAHUA U 06CNY>XMBAHUA CUCTEMbI B COOTBETCTBUM C pas-
aenom 10 cneayeTt npeoCTaBNATb TEXHUYECKOE PYKOBOACTBO.

7.2 Ceptudmkartbl

BkntoyeHHblE B KOMMMEKT NOCTABKU AOKYMEHTbI U3rOTOBUTENEN Ha (HOTOINEKTPUYECKME MOAYNK, 3a-
psiAHOE YCTPONCTBO, AB M COOTBETCTBYIOLUME Harpy3ku (OCBETUTENbHbIE NPMGOPLI U NPOYNE) AOMKHLI CO-
JOepXaTb CepTucdUKaThl YCTAHOBMNEHHOrO 06pasLia, BblaaHHbLIE MEXAYHAPOAHO NPU3HAHHLIM areHTCTBOM Mo
Ka4yeCTBY (DOTOSNEKTPUUECKUX CUCTEM.

8 TpeboBaHUA K KOMMOHEHTaM

KOMMOHEHTbI hOTOINEKTPUHECKON CUCTEMBI AOMKHbI YAOBNETBOPATL TpeboBaHuam MK 62093.
8.1 doToanekTpuyeckne Mmoaynm

doToanekTpuyeckasn Gatapes CUCTEMbl MOXKET COCTOSITb U3 OAHOTO u 6ornee Moaynen 0AHOIO UMM He-
CKOJIbKMX TUNOB.

Kpuctannuyeckne kpemHueBble DOTOINEKTPUYECKME MOAYNN AOMKHbI COOTBETCTBOBaTL M3K 61215,
M3K 61730-1 u M3K 61730-2, TOHKOMNMEHOUYHbIE (DOTOSNEKTPUYECKME MOAYNU AOIDKHbI COOTBETCTBOBATH
M3K 61646, M3K 61730-1 n M3K 61730-2, moaynu ¢ KOHUEHTpaTopaMu AOSDKHbI COOTBETCTBOBaTL MOK
62108, MOK 61730-1 u MOK 61730-2.

8.2 NpepoTBpalneHue paspana akkyMynaTopHon 6aTapeun Ha mogynb(u)

BoamoxHocTb paspsaa Ab Ha moaynb(n) AomkHA ObiITb MUHUMU3NUPOBaHA. CpeacTBa, C NOMOLLbIO KO-
TOpbIX 3T0 o6ecneunBaercs, AOMKHbI ObITb ONUCaHbI B AOKYMEHTaUMU. Ecnmu ncnonb3yloTcs 3alwuTHele au-
ofbl, 3anac rno ToKy AoSkeH ObiTb Ha 50 % Gonblie Toka KOPOTKOro 3ambikaHusa (npu CYWU). HanpsixeHue
npo6osi anoaa AomKHO ObITh NO MeHbLLEN Mepe BABOE 60NbLLEe HANPSHKEHUA XONOCToro xoaa Ab.

Mpu noGbIX 06CTOATENLCTBAX SHEpPreTudeckne notepu npu paspsige Ab He AomkHbl GbiTh GonbLue
noTePb SHEPIMU, CBA3AHHbIX C 3aLMTHLIM AUOAOM.

8.3 Hecyman kOHCTPyKUMA U PyHAAMEHT

M3rotoBuTEnb JOIMKEH NPeAOCTaBUTb PacHeTbl UM NOATBEPXKAEHUS TOFO, YTO HECYLLas KOHCTPYKLUS
C YCTaHOBJIEHHbIM MOAYNEM CMOCOBGHBI NPOTUBOCTOATL BETPOBOI HArpy3kKe.

JMobasa KOHCTPYKUMSA, NpeiHasHAa4YeHHan ANA 3KCNnyaTauun BHE NOMELLEHUA, BKNOYasa npucnocobne-
HWUSA AN BHELUHErO MOAKIMIOYEHUS, AOJDKHA ObiTb KOPPO3MOHHO-YCTONYMBOW. N3roTOBUTENL AOMKEH NpPEO-
CTaBUTb NOATBEPKAEHWE (PAcuETbl UNW CBMAETENLCTBA) TOMO, YTO cucTema 0BnagaeT A0CTaTOYHLIM YPOBHEM
TakoW YCTOWYMBOCTM.

8.4 dnekTponpoBoagka

OnekTpuyeckue CoeiMHEHUs1 AOMKHbI BbITb CNIPOEKTUPOBAHLI MEXaHUYECKU KECTKUMU ANA YMEHbLLIe-
HUA NPOBUCAHUN, BbI3bIBAEMbIX LIMKAIMYHOCTLIO TEMNepaTypel, u obecneymBatb AOCTAaTOMHOE NpeaoTBpa-
LeHUe M30bITOUHbIX HATSHKEHUI.

Ona coeauHeHuin Mexay CONMHEYHbIMU MOAYNAMWU WU 3apAAHBLIM YCTPOWCTBOM TpebyeTcss NpUMEHSITb
TONbKO BOJAOCTONKUE, MEXAHUYECKM NPOYHbIE Kabenu, CTonkne K YP-u3ny4eHuio.

MakcumanbHbIii HOMUHAMNbHLIA TOK (C YY4€TOM MNONPaBOK HA TeMnepaTtypy U MOHTaXHbie YCMOBUS),
npoTekalwui B NpoBoaax POTOINEKTPUYECKOro MCTOMHUKA U BO BHELUHUX UensiX, AOSMKEH COCTaBNsATb He
MeHee 125 % Toka KOpOTKOro 3aMmblkaHusi 6atapen u He AormkeH GbiTb MEHbLUE TOKOB fOObIX 3aLUTHBLIX
YCTPOWCTB, 3aLLMLLAIOLIMX 3TU NpoBOAa u kabenu.
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PaccuutbiBaloT Unu n3mMepsaioT nageHue HanpsbkeHus ot moayns(en) oo Ab, uckniovasi notepu B AUO-
A€, W 3aHOCAT ero B NPOTOKOMe UCMbITaHni. OBbIMHO OHO AOSHKHO ObiTh MeHee 5% nafdeHUss HanpsHKeHUA
npu NONHOW Harpy3ske.

PaccunTbiBaOT MnNu U3MEPSAIOT NaAeHNe HanpsbkeHuss oT AB 40 Harpysku U 3aHOCAT €ro B NpoToKone
ucnbitaHui. OBbIMHO OHO AOMKHBI ObITb MEHEE 5 % nageHust HanpsXKeHUs NPU NOJTHOW Harpyske.

Bce npoBoaa u kabenu JOMmkHbI ObITb MAPKMPOBAaHbI LIBETOM U/UNKU HAAMUCAMU, STUKETKAMMU.

8.5 CoeauHeHus

Pasbembl npoBOAOB U CKPYTKM NPOBOAKU B MOoAyNne AOIMKHbI ObITb BbINOMHEHBI C nPUMEeHeHnem 0.q06-
PEHHbIX U3rOTOBMTENEM YCTPOWCTB U UHCTPYMEHTa M COOTBETCTBOBATb MHCTPYKLMSAM, NOCTaBMNSEMbIM BMeE-
cTe ¢ ycrpouctsamMu. CoeAWHUTENbHbIE YCTPOMCTBA [AOSMKHbI COOTBETCTBOBATL YCMOBUSIM OKpyXKaloLien
cpeabl, obecneynBaTtb A0CTaTO4YHY0 MEXaHU4YeCKylo 3alluTy, BKno4vasa 3amty oT N30bITOYHBIX HaTFI)KeHMFI,
a COEAMHEHHbIe U CKPYYEHHble MPOBOAA AOMKHbI UMETb MexXaHW4Yeckue, SMEKTPUYECKUE U U30NALUOHHbIE
noKasaTesin He XyXe, 4YeM Hel'lpeprBHblVI nposoa.

Bce pa3bemMbl HE AOJMKHbI A0NyCKaTb COeAMHEHUA C HenpaanbHoﬂ NONAPHOCTLIO U AOMKHbI ObITb
paccyuTaHbl Ha 3HaYeHue Toka, coctTasnsoLwwero 156 % Toka KOPOTKOro 3amblikaHusa npu CYN.

I'Ipe,qeano ,ElOI'IyCTl/IMbII7I TOK B ME€CTe coenHeHUAa OO0JKEeH ObITb HE MeHbLle, Yem HOMMHAanbHbLIW TOK
uenu.

8.6 MpenoxpaHuTenu u aBTOMaTMYeCKUE BLIKITOYATENN

Batapesa gomkHa ObiTb 3alMLLIEHA OT KOPOTKOrO 3aMblkaHUS NpefoXpaHUTENemM(aMK), ycTaHaBnmBae-
MbIM(MM) KaK MOXHO Bripke K BbIBOAAM.

Mpu ycTaHOBKE NpeaoXpaHUTENen PasnMyHbIX HOMUHANbHBLIX 3HAYEHUW OHW AOSMKHbI ACHO 0603Ha-
YyaTbCA LIBETOBOW KOAUPOBKOW, YCNOBHLIMW 3HAKaAMM UMM 3TUKETKAMKM MO0 AOMKHBI UMETb PA3NUYHbINA pas-
Mep.

MpeaoxpaHuTenn SOMKHbI:

- 6bITb BbIGpPaHLI B COOTBETCTBUM C CE4EHWEM NPOBOAOB M NMapaMeTpamMu KOMNOHEHTOB, KOTOPbIE OHU
3alMLLAIOT CornacHo TpeboBaHUAM U3rOTOBUTENS;

- ObITb paccyuTaHbl Ha NPUMEHEHME B TEX YCNOBUAX OKpyXXaloLlel cpeabl, ANA KOTOPbIX NpeaHasHa-
YeHbl CUCTEMBI (CneayeT obecneunTs NPeAoTBPALLEHME KOPPO3UK U B3pbiBa ra3oe, BoiaensemMbix AB);

- UMETb MapKMpPOBKY, 0603HaYalOLLYI0 HOMUHASBHBIN TOK, HANPSXKEHUE U POA TOKa (NEPEeMEHHBIN UMK
NOCTOSAHHbIW);

- ObITb pa3peLleHbl K UCMONb30BAHMUIO B LIENSAX NOCTOSAHHOTO TOKA, €CNU OHW YCTAHOBJIEHbI B TaKuUX Lie-
nsix;

- UMETb HOMUHArNbHOE HaNpPsHKEHNE, COOTBETCTBYIOLLEE 3aLUMLLIAeMOl Lenu.

YcrpoiictBa 3awuTbl OTOINEKTpUYEckon 6atapen M BbIXOAHBLIX Lienel OT KOPOTKOr0 3amblKaHWS
OOIKHbI UMETb HOMUHanbHblE(HOE) 3HaueHus(e) TokoB(a) 156 % Toka KOPOTKOro 3amMblkaHua Gatapeun u
3HaYEHME HOMUHANBLHOTO HaNpshkeHus 125 % HanpsHKEHUA XONOCTOro xoaa 6arapeu.

ABTOMaTUYECKUE BLIKIIOYATENN [ OIDKHBI:

- ObITb paccuMTaHbl HA NPUMEHEHUE B LIENAX NOCTOAHHONO TOKA, €CMWN OHWU YCTAHOBMEHbI B TaKuUX Le-
nax;

- ObITb paccuuTaHbl HA NPUMEHEHUE B TEX YCNOBUAX OKpYXaloLwen cpeabl, AnA KOTOpOW npeaHasHa-
YeHbl cucTembl (CneayeT obecneuntb NPEAOTBPALLEHME KOPPO3UM U B3pbiBa ra3os, Bblgensembix bartape-
en);

- UMETb MapKMpPOBKY, 0603HaYaIOLLYI0 HOMUHASBHBIN TOK, HANPSXKEHUE U POA TOKa (NEPEMEHHBIN UMK
NOCTOSIHHbIW);

- UMETb HOMMHAMbLHOE HanpsikeHue 6onbLue, YeM MaKCUManbHOE HanPsHXKeHNe Lenu;

- ObITb 4OCTATOYHbIMM ANS 3aLUMThI Lenu B cooteeTcTBumn ¢ MOK 60364-7-712.

Ecnu 0xmaalotTcs KpaTkOBPEMEHHbLIE CKAYKM HANPSDKEHWUS, NPeAOXPaHuTeNu U aBTOMATUYECKUE Bbl-
KnovaTenu AOMKHbI UMETbL 3aePXKN cpabaTbiBaHUSA.

9 PyxoBOACTBO MO aKcnnyaTtauum

PykoBOACTBO MO 9KCnnyaTauuu AOMKHO ObITb HANMCAHO HA PYCCKOM A3blKe U BKMIOYaTh B cebs:
- pekomeHAaLuu No npaBunam anekTpo6e3onacHoCTy;

- TpeboBaHus k 6esonacHon akcnnyatauum Ab;

- TpeboBaHMA N0 TEXHUYECKOMY 06CnyxuBaHuio AB;
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- TpeboBaHusa No 3ameHe Ab;

- UHCTPYKUMIO MO 0653aTeNbHOMY UCNOMb30BAHMIO PAaCNpPeaenMTENbHOTO LWMTa Npu NOAKMIOYEHUN A0-
NOJSTHUTESbHBIX Lenen ¢ UCKNoYEeHMEM NPAMOro noaknoyeHus k Ab;

- onucaHue BCero 060opyaoBaHns ¢ AManoroBbIMU BO3MOXHOCTSIMU;

- NOPSAA0K HOPMAsbHOTO (PYHKLUMOHMPOBAHNA CUCTEMbI, BKIOYMAA NEPeYeHb OrpaHnYeHU Ha Harpysky u
Apyrue BOMNPOCbHI HArpy3ok. 3TOT NOPSIAOK AOIMKEH BKMOYaTb B cebs ykasaHua no pexymMam (pyHKLUMOHUPOBa-
HWS, BKITIOYAs MepPbl MO CHDKEHWIO HArpy3ku B Nepuoabl NioXoi norogbl W/mnu coObITUiA, MPUBOASALLMX K OTKIOYe-
HUIO HU3KOBOSBLTHLIX Lenen. Takke AOMKHbl ObiTb NPUBEAEHbLI NOPAAOK AEWCTBUIA B Cy4asx OTKA30B CU-
CTEMbI U ONUCAHKSI NPoLIEAYP NO MPOBEPKE TOro, YTo (POTOINEKTPUHECKME BaTapen He 3aTeHEHbI, U CnocoboB
NpeLoTBPaLLEHNS 3aTEHEHUS;

- CMUCOK NPUCNOCOBNEHMI U MaTepuanos, UCNOMb3YeMbIX NPXU 0OCNY>KUBAHWY;

- NOPAAOK aBapPUAHOTO OTKITIOYEHUS;

- MOHTaXHbl€ M SKCMyaTauuOHHbIe MHCTPYKUUW ANsi 3apsAHOro ycTponcTtea (paboune Temneparypsl,
NOpPOroBble 3HAaYEHNA NapaMeTPOB);

- OyHKLMOHaNbHasa 6Gnok-cxema.

JomkHbl ObITb ONpeaeneHbl XapakTePUCTUKN CUCTEMbI B OTHOLLEHUU:

- HOMMHAmNbLHOIO 3nekTponoTpebneHus;

- aBTOHOMHBIX PEXMMOB paboThl;

- BPEMEHM NOAKMYEHMSA NONE3HOW HArpy3Kku;

- YCIMOBUIN UCMbLITAHUNA.

10 TexHM4eckoe pyKoBOACTBO

TexHU4ecKoe PyKOBOACTBO AOSMKHO OblTb HANUCAHO HA PYCCKOM fA3blKe U BKMOYaTh B Ce0A:

- KOMKWIO PYKOBOACTBA NO 3KCnmyaTauuu;

- NOMHbIN NepeyYeHb KOMMNOHEHTOB CUMCTEMbI M 3amacHbIX YacTen ¢ COOTBETCTBYIOLLEN AOKYMeHTauuen
N3roToBUTENEN, CepTUdMKaTaMmn U rapaHTUNHbLIMU CBUAETENLCTBAMM,

- MONHbIN KOMMIIEKT YEPTEXEN U guarpamm, NpeacTaBnsaoLWmnii OKOHYATENbHbIA BapUaHT KOHCTPYKLIMK
CUCTEMbI (3NEKTPUYECKUE CXEeMbI, CneLMdUKaLMU N YEPTEXN MOHTaXKHbIX KOHCTPYKUMIA U T. A4.);

- onucaHue HeobxoAMMbIX ANsi MOHTaXa MHCTPYMEHTa u 000pyA0BaHus;

- UIHCTPYKLIMK MO MOHTaXY;

- NOPAAOK NPUEMOYHbIX UCMLITAHUIA MO 3aBEPLUEHUN MOHTaXa, BKIIOYasi BCE COOTBETCTBYIOLLUME MeCTa
NPOBEPOK U UCNLITATENbHbIE NPOLEAYPbI, COAEPXKALLUIA:

- MOPSAAOK NPOBEPKMU NOPOTrOBLIX HANPSHXKEHUI 3aPAAHOrO YCTPOMCTBA, ECMU 3TO HEOOX0AUMO,

- NOPSIA0K M3MEPEHUS ToKa OT POTOINEKTPUYECKON DaTapen B pexxume 3apsaaku,

- NOPSIA0K NPOBEPOK HOPMAanbHOTO OYHKLIMOHUPOBAHUS HArpy3Kku,

- Nopaaok nepesapagku Ab,

- NOPSAA0K U3MEPEHUA NAAEHUI HANPSHXKEHUA AN YAOBMNETBOPEHUs TpeboBaHWI K MaKCMMansHO Aony-
CTUMOMY MaAEHUIO HANPSHKEHUS;

- pekomMeHayeMbIn rpadduk 06CNYKMBaHWSA U MHCTPYKL MK NO OBCMY>XUBAHWUIO;

- PYKOBOZCTBO MO BbISABMEHUIO NPUYMH OTKA30B, PACMPOCTPAHSAIOLLEECH HA BCE KOMMOHEHTbI CUCTEMBbI.
B Hero AomkHbl ObITb BKMIOYEHbI NPOUEAYPLI AMATHOCTUKM U PEMOHTA, KOTOPbIE MOTYT ObiTb BbIMOMHEHBI
NOCTaBLUMNKOM;

- OYHKUMOHAmNbHYKO BNOK-CXEMY;

- NOPSIA0K aBaPUAHOTO OTKIIOYEHUS.

- MHCTPYKLMM NO 3aLUUTHOMY 3a3€MMEHUI0 U MOfHMe3awmTe (Npu HEOBX0AUMOCTHK).

Bcsa Heobxoaumas uHdopMaums no ycTtaHoBKe, DYHKUMOHUPOBAHUIO U OOCIY>XUBAHUIO JOMMKHA ObITb
HEMNoCPeACTBEHHO BKIIOYEHA B TEXHWYECKOE PYKOBOACTBO 6€3 CCbINOK Ha cneuudukaLmn u3genuin unm uH-
CTPYKLUMU U3rOTOBUTENEN OTAENMbHbIX KOMMNOHEHTOB, AXE €CMNU OHU BKITIOYEHbI B MOCTaBKY.

11 OCHOBHbIe HeucnpaBHOCTHU

Mpu ucnbITaHUAX CUCTEMbI OCHOBHbIMU HEUCNPABHOCTAMW CHUTAIOTCA CneayoLwme:

- 0TKa3 Nboro KOMMOHEHTA CUCTEMbI, BKIIOUAsA Harpysky;

- CNOMaHHas, TPECHYTAS, THYTas, CMELLEHHAA UMK NOBPEXAEHHASA BHELLHSSA NMOBEPXHOCTL MOBOro KOMMo-
HeHTa cucTembl (POTOINEKTPUYECKOTO MOayna, AB, 3apsaHOro yCTponcTea, ApPYrmx KOMMNOHEHTOB CUCTEMBI);

- MOTEMHEHWE UBeTa Kakon-nubo nevyaTHomn nnarhl;
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- yTpaTa MEeXaHU4ECKON LIENOCTHOCTU A0 CTEeNneHu, Koraa 31o BNuAeT Ha BO3MOXXHOCTb YCTAHOBKU UK
hYHKUMOHMPOBAHUS CUCTEMBI;

- NOBPEXAEHUA U30NSALMM NPOBOAOE;

- yTeuka anekTponuta u3 6arapeu;

- NPU3HaKK NeperpeBa Unm KOppPo3um.

12 Harpyska

M3rotoBuTeNb OCYLLECTBNSIET NOCTABKY CUCTEMbI AN UCTILITAHUIA BMECTE C TEMU Harpy3kamu, ans Ko-
TOpbIX NpeagHasHa4YeHa cucrtema. B cnyuae HECKONbKMX HArpy30K U3roTOBUTESb AOSDKEH ONPEeAenuTb Nops-
AOK nepexnoveHnii, ecnu aTo Tpedyerca. TpeOyemblii NOPAAOK NEPEKIIOYEHUI A0MKEH OblTh YKa3aH Ha Bu-
AUMON MapKUpPOBKE KOMMYTALMOHHOW NaHENU Unu B APYroM MecTe, rAe OHa AoShkHa ObiTb ACHO BUAHA 06-
cnyxusatowemy nepcoHany. lNpu Bcex MCMbITAHNAX BCE HArpy3K1 AOIDKHbI ObITb BKNIOYEHBI O4HOBPEMEHHO.

MsroToBuTENEM YKa3blBAETCA YUCIO YACOB B [l1€Hb, B TEYEHME KOTOPOro CUCTEMA MOXET OCYLUEeCTB-
NATb NUTaAHWE Harpy3ku (CYTOYHOM rpadouk Harpy3KuM) B YCNOBMSIX UCMLITAHWUNA, YCTAHOBMEHHbIX HACTOALUMM
CTaHgapToM. YKasaHHOE YMCho YacoB onpeaensieTca Ans ycnosuii akcnnyataumm (MECTHOCTM) C NPUX0A0M
COMHEYHON pagnauuu knacca ll, ycTaHOBNEHHOro B NpUNoXeHuu A.

Ona ucnbiTaHuin Npu NOAKNIOYEHHOW (hoTOINEKTPHYEcKon barapeun Hargysxa HUKOTAAa He NoAKnYaeT-
CAl B AHEBHOE BpPeMA UMK NPKU SHEPreTM4eCckon 0CBELEeHHOCTH Bhiwe 50 BT/m”.

13 O6wan nocnenoBaTeNbLHOCTb UCNbITAaHUIA HA PAaGOTOCNOCOBHOCTL

13.1 UcnbiTaTenbHOe 060pyaoBaHue

ObopyaosaHue u npubopHOe OCHALEHUe ANA MCNbLITAHWI CUCTEMbl NPUBEAEHO B COOTBETCTBUM C
npunoxeHuem B.

13.2 lokymeHTauusa

B pononHeHue Kk permcrpaumm BCEX pe3ynbTaToOB MCNbLITAHMA, HEOOXOAUMBIX ANA NPOBEPKU paboTo-
cnocobHocTu CUCTEMBbI, rIpOBO,ElFIU.lI/IVI UCMbITAHUA NepcoHarn AO0INKEeH COXPaHATb HGOGXO,[WIMbIe TeKkyuue
JaHHble UCNbITaHWiA, pacyeTbl U KOMMeHTapuu. [ns Oyayllero Mcnonb3oBaHWS HEOOXOAMMO COXpPaHWUTb
3NEKTPOHHYIO KOMUIO AAHHbIX O CUCTEME.

13.3 Komnnekrauusa

Heobxoammo ybeauthca B HaNM4MKM BCEX YacTel, yKka3aHHbIX B NepeyHe KoMnnekTaumm cuctembl. OT-
MeyYaloT BCE OTCYTCTBYKOLUME HACTU, KOTOPbIE AOIKHbI ObITb B HAMUYMU, U 3AHOCAT MHGOPMALUIO B NPOTO-
kon. Ecrnn OTCYTCTBYIOT Ba)kHbl€ YacTu, T. €. YacTu, 6e3 KOTOPbIX CUCTEMA HE MOXKET NPOWTU NpoLeaypy Uc-
NbITAHUI, CUCTEMA CYMTAETCS He MpOoLUeALUeii UCTIbITAaHNSA, U OHa AOJKHA ObITb BO3BpALLEHA U3rOTOBUTENIO
unu (B cnyyae CUCTEM, U3rOTOBMEHHBIX MO MHAMBUAYANbHOMY NPOEKTY) UCTLITAHUA AOIMKHbI ObiTb OTNOXE-
Hbl 10 MOJSIHOTO YKOMMJSIEKTOBAHUSI CUCTEMB.

13.4 MoHTax

13.4.1 O6mMe nonoxeHus

CuctemMy MOHTUPYIOT B COOTBETCTBUU C UHCTPYKUMAMM NPOU3BOAUTENS.

Mpu npoBeAeHMM UCMbITAHUIA BHE NOMELLEHMSA HeobxoanMo obecnevnTs NPsMy0 BUAUMOCTL ConHua,
T. €. BO BpEMS UCMbITaHUiA POTOINeKTpudeckas batapes He A0mKHA ObiTb 3aTeHeHa kakumu-nnbo npeame-
TaMu, 3gaHnAMU UNn pactTUTENbHOCTbLIO.

[Mpu ucnbiTaHUSAX B NOMELLEHUN NPUMEHSIIOT UMUTaTOP COMHEYHOro u3nyyeHus knacca C, a ana mmu-
Tauuu Moaynen AonyckaeTca NPUMEHEHUE 3M1EKTPOHHOrO MCTOYHMKA NUTaHUS.

B 3aBMCHMOCTU OT KOMMOHOBKM (DOTOIMEKTPUUECKOW CUCTEMbI MOXET ObITh LienecoobpasHo ycTaHo-
BUTb cucTeMy cbopa AaHHbIX B MPOLECCE MOHTaXKa UCMbLITYEMOW CMCTeMbIl. B 3TOM criyyae npoBoAsiT MOH-
TaXK cucTeMbl coopa aaHHbIX N0 13.4.3 0OAHOBPEMEHHO C MOHTAXXOM UCMbITYEMON CUCTEMBI.

MpoBOAALLUMIA UCMbITAHMA NEPCOHAN HE AOMKEH HUYMEro M3MEHSITb UNKN A0BABNATb K CUCTEME, MOHTaX
W UCNbITAHUA CUCTEMbI AOJKHbI ObITh NPOBEAEHbI

B TOM BUA€E, B KakOM cuctema Obina noctaeneHa u TpeboBaHUs K UCNbITAHUAM ONpeaeneHbl B AOKY-
MeHTauuu.
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Ecnu ¢ cuctemon Gbiny nonyveHsl rotoBble kabenu, NPOBOASALLUMIA UCNbITAHUS NEPCOHAN AOMKEH UC-
noNb30BaTb NOMYYEHHbIE C CUCTEMOI Kabenu NONHOW ANUHBLI.

MpumeyaHue - lNpu MOHTaXe 3apsAfHOro YCTpoiicTBa TpeGyeTCA OCTOPOXKHOCTL, Tak Kak AN HEKOTOPbIX
TUMOB YCTPONCTB BO U3BexxaHUe NoBpexeHnid TpebyeTcs NPoBOAUTL NOAKIOYEHWe B onpeAernieHHoM nopsagke. Crepy-
tOT UHCTPYKLMAM U3roTOBUTENS.

13.4.2 MNoaroToBKa cUCTEMBI

Mpu poBaeneHun anekTponuta (ecnu 310 Heobxoammo) u noarotoBke AB ans pyHKUMOHMPOBAHMS B
COCTaBE CUCTEMbl CMeAYIOT MHCTPYKUUAM U3rOTOBUTENS.

Ecnu noagrotoBka AB He oroBopeHa B CUCTEMHOM JOKYMEHTaLuu, cucTemMy Heo6xoanMO NOABEPTHYTb
cneayoLlen npoueaype:

- MPW UCMBITAHMAX BHE MOMELLEHWS — BbIMOSIHUTL NO MEHbLUEN Mepe NSAThL LMKIOB 3apaga—paspsaga ot
OBH go OHH unu

- NPU UCMBLITAHUSAX B NOMELLEHUN — BbINOMHUTBL NO MEHbLUE Mepe NATh LMKNOB 3apsAga—paspsaga npu
ycnoBusax Cyq.

HekoTopbiM yCOBEpPLUEHCTBOBAHHLIM 3apsiAHbLIM YCTPOWCTBaAM TpebyeTcst HECKONBbKO AHEN (LMKNOB)
Ans onpeaeneHns ONTMMAarnbHOrO PeXXuMa, COOTBETCTBYIOLLETO KOHCTPYKLMKM CUCTEMbI. M3roTOBUTENb OOMKEH
npeaynpeauTb O TakoW cuTyauuu, U nposepka PYHKUMOHMPOBAHUS CUCTEMbl AOJHKHA NPOBOAMTLCA nocne
BbINOMHEHNUA HEOOXOAMMOrO YNCNAa LIMKMNOB 3apsiaa—paspaaa.

doToanekTpuyeckne Mogynu, Ha paboTocnocobHOCTb KOTOPLIX CBETOBOE CTAPEHUE OKa3bIBAET CyLle-
CTBEHHOE BnusAHUE (Hanpumep, n3 amopdHOro KpeMHUs), AOMKHbI BbITb NOABEPrHYTLI NEPBOHAYANLHON 3a-
CBeTKe B COOTBETCTBMM ¢ MOK 61646.

13.4.3 MOHTaX cucTeMbl cOOpa AaHHbIX

YCTaHaBnuBaloT AaTYMK 3HEPreTUYECKON OCBELLEHHOCTU (3TaNOHHbIV NPUGOpP) B NAOCKOCTU MOAYNS.
JaTumk SHepreTu4eckon OCBELLUEHHOCTU AOIDKEH ObITb PACMONOXEH KaK MOXHO Onwke Kk hoToanekTpuye-
ckoit 6atapee 6e3 ee 3aTEHEHUs1 U 3aKPENMeH B TOM Xe NMOCKOCTW C OTKNOHEHUeM B npeaenax x 5° ot yrna
HaknoHa 6aTtapeu.

BbIMONHAT NporpaMMMpoBaHMe CMCTEMbl COOpa AaHHLIX ANA 3MEpPEeHUs NapaMeTpoB C COXPAHEHU-
eM CpegHUX 3Ha4YeHui 3a 5 MuH.

YcTraHaBnuBaloT AAaTYMKM TEMNEPAaTypbl:

- OATYMK BHELUHEN TeMNepaTypbl AOJPKEH ObITb YCTAHOBNEH Noa 06ayBaeMbIM UMM ABOWHLIM 3aTeHsA-
IOLLIMM 3KPaHOM;

- AaT4yuK TemnepaTtypbl Ha TbiNbHOW CTOPOHE OAHOCTOPOHHEro(Mx) moayns (Moaynen) AomKkeH ObiTb
3aKpenneH Ha CONMHEeYHOM 3feMEHTE B LEHTPanbHOi 4acTu MOAYNA C NPUMMEHEHUEM TEPMOMNACTbI U NOKPbLIT
Tennousonsyuen u Ponbrow.

Oatuuk Temnepatypbl AB gomkeH ObiTb YCTAHOBNEH BO3MOXHO Onmke K AaTYMKy TemnepaTypHOW
komneHcauun. Ecnu temnepaTtypHasi KOMNEHCALMA NPOBOAUTCS 3apsiiHbIM YCTPOMCTBOM, B JIOMOSMHEHUE K
Jatyuky Temnepartypbl AB TpeGyeTca ycTaHOBUTL AaTumK USMEPEHUS TEMNEPATYPLI 3aPAAHOTO YCTPOICTBA.

YCTaHaBNMBAIOT AaTYMKM HANPsDKeHUs Anst POTOINEKTPUHECKON BaTapen u Harpy3oK.

YcraHaBnuBealoT gatimku HanpspkeHna Ab Ha BoiBoabl AB.

CnepnyeT 00eCneunTb BO3MOXKHOCTb CHATUSI U COXPAHEHUA MUHUMASBbHBIX U MAKCUMAIbHbLIX YPOBHEN
CUTHanoB, yka3aHHbIX B Tabnuue B.1.

YcraHaBnuUBaIOT A4aTyunku Toka Ans potoanekrpuyeckon 6arapen, Ab n Harpysok.

PaccuuTbiBalOT MOLLHOCTbL MOCTOSIHHOTO Toka poToanekTpuyeckon Batapen u Harpy3ok Kak npousse-
[JeHne CpeaHero HanpspKeHUs Ha cpeaHee 3HaYeHUe Toka.

YcTaHaBNMBAIOT AaTuMKW onpeaerieHust HopMmanbHOW paboTbl Harpy3ku, Hanpumep CBETOYYBCTBU-
TENbHbIW AATYMK Nepen namnoun.

MpumeuyaHune — B cnydyae GpryopecLeHTHbIX laMN HEAOCTATOMHO TONBKO KOHTPONUPOBATL TOK Harpy3ku
B KauecTBe MokasaTensi YHKLUMOHUPOBaHMS Harpy3ku, Tak Kak Npu oTkase namnbl ee Gannact NO-NpexHeMy MOXeT
noTpebnATe 3Hepruio.

Ha konuu NnpyHUMNManbLHON CXEMbl YKa3blBalOT MECTa YCTAHOBKU AATYMKOB CUCTEMbI CBOpa AaHHbIX.

MpuHUMNUANbHAsS CXeMa C BHECEHHLIMU AAHHBIMU U U3BMEHEHUAMMU A0MKHA ObITb BKMIOYEHA B NPOTO-
Kon ucnbitanui (pasgen 19).

13.4.4 NMpoeepka paboTbl Harpy3ku

Harpyska siBnsieTcsi HeOTbEMIIEMOIA YaCTblO CUCTEMBI, U BENMYMHA HArPy3Ku SABMAETCA BAXKHLIM napa-
METPOM. B AaHHbIX UCMbITAHMSIX AOIKHbI ObITh YCTAHOBMEHbI BCE HArpysku, ANs KOTOPbIX NpegHasHa4YeHa
cuctema (BXOAALLME B KOMMNIMEKT MOCTABKM), U BCE OHW AOMKHbI PYHKLMOHUPOBATL OJHOBPEMEHHO.

MpOBEpPSAIOT, YTO BCE HArPy3KkM BKIIOYEHLI U PaBOTaIOT HOPMAanLHO.
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[Ona cuctem €O MHOTMMU Harpyskamum Heob6xoaumo y6eAmTbCs, UTO Kaxhas oOTAeflbHas Harpyska
BK/IlOYAETCS B COOTBETCTBUU C MHCTPYKUUSAMU U3roTOBUTENS U paboTaeT HOpMasibHO BO Bpems paboTbl BCeX
oCTallbHbIX Harpys3ok.

Mpn 3TuUX ncnelTaHUAX JoOCTaTto4yHO obecneynTb paboTy Harpy3ok TO/IbKO B TeYeHne BpemMeHu, Heob-
XO4MMOrO AN NPOBEPKM NpaBWIbHOCTM paboTbl Harpysok. Hanpumep, HaTpueBas rasopaspsgHas namna
HW3KOro gaBfieHnsa Ao/HkHa OblTb BKIOUYEHA A0 AOCTMXEHUS el MNOHOW SAPKOCTU, 0ObIYHO 0KONO 15 MUH.

BbiknloyaloT BCe Harpys3ku nocne npoBepKM UX HOPMasnbHOW paboThbl.

OnucbiBaloT paboTy Harpysku.

13.4.5 3ameyaHnda Npu MOHTaxe

OTmeualT BCe NPONYyL,EeHHble Wwarn Wi TpyAHOCTY NPW BbINOSIHEHUWN YKa3aHHOW M3roToBUTENEM Mpo-
Lefypbl MOHTaxa.

13.4.6 doTorpachupoBaHue cucTemMbl

BbinonHsT doTorpadupoBaHne UCNbITYEMOI CUCTEMbl UM Harpy3ku mocfie MOHTaxa CUCTEMbl U Mof-
KntoyeHusa npubopos AN cbopa gaHHbIX. BkawyaloT oTorpacdun B 4OKYMEHTaLMIO.

13.5 BusyasnbHblit KOHTPO/1b

CucTteMa fo/mkHa 6blITb OCMOTPeHa B Lensx o6HapyXeHus noBpexAeHuit n AedekToB M3roToBMEHUSA
(Hanpumep, HeNPUrofHbIX KOHCTPYKLUMOHHbIX AeTanein)

Mocne kaxAoro ucneiTaHns cnepyeT NPOBEPATb BCE COEAMHUTE/bHbIE NPOBOAA Ha BCEM WX NPOTSXe-
HUM Ha U3MEHeHue LBeTa W pacTpeckusaHue u3onauun. HepocTatoyHoe CeyeHue U HekauyeCTBEeHHble CO-
eVHEHNA ABNSAITCA NPUYNHON Neperpesa, BefyLero kK 06ecuBeYnBaHnI0 U pacTPECKMBAHWIO U30MALNN.

Bce o6HapyxeHHble gedekTbl cnefyeT 3aHeCcT B MPOTOKOM WCMbITaHUA ¢ go6aBneHnem npu Heobxo-
AnmocTun choTorpaduini 3ameyeHHbIX AeeKToB.

13.6 OTanbl UcnblTaHWi

Ha pucyHke 2 nokasaHbl 3Tanbl MNPOBEpkM paboTocnocobHOCTM (Kpome paboTbl NpU MakcuMasnbHOM
MOLL{HOCTH).

B TeueHve MCMbITaHWA BbINOMHAKT M3MepPUTebHbIE Npoueaypbl 48 onpeaeneHns paboTocnocobHo-
CTM cucTembl nNpu paspsge AB 40 HM3KMX 3HAYEHWI, BOCCTaHOBNEHMs 3apsga AB, onpegeneHuss npaBusib-
HOCTM paboTbl cMCTEMbl 1 CNOCOGHOCTM gocTuyb OBH B X04e HOpManbHOI paboTbl Nocne NosHOro paspsga
npu CO/IHeYHON noroge.

Hanps>xeHune
Ha AB

MEBO- HauyanbHasA nonesHas eMKocTb Ab, HayanbHOe ucnbiTaHne Ab - 3apsg n pa3pag Ab nocne MOHTaxa CUCTEeMbI, U3MepeHne
MEBQ MB - nepe3apagka Ab nepes NpoBefeHNEM CeaytoLero NCnbiTaHns Ha NpoBepKy (YHKUMOHMPOBaHUs cucTemsl; MdC -

nposepka PYHKLVOHNPOBaHUA CUCTEMbI, NPOBOAAT [/1 NPOBEPK/ HOPMasTbHOW paboTbl cUCTEMbI U Harpysky; MEB, - nepsas nonesHas
emkocTb AB: BTOpoe ncnbiTanne Ab - 3apsag v pa3psag Ab, namepenne MNEBb onpeaeneHne BO3MOXHOCTMN aBTOHOMHOW paboThbl
cucTeMmbl; VB - ncnbITaHve Ha BOCCTaHOB/IeHWe: onpejeneHne BO3IMOXHOCTY hoT03/1eKTPUIECKOi 6aTapen nepesapsgnThb Ab;

MEB2- BTOpasa nonesHas eMKocTb AB: 3aBepluatollee ucnoiTaHve Ab - 3apaf v paspsag Ab, namepedune I7EBr U - HanpshkeHue, npu
KOTOpOM 3apsjHOe yCTPOMCTBO onpeAenseT NonHbin 3apag Ab (OBH); @B - choToanekTpuyeckas 6aTapes; B - Bu3yanbHblii

KOHTPO/b.

PucyHok 2 - JTanbl NpoBepkn pa6oToCnOCO6HOCTM aBTOHOMHOI (POTO3MNEKTPUUECKON CUCTEMBI

10
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13.7 XapakrepucTuyeckas guarpaMmma CUCTeMbl

Mcnonb3ysa nony4yeHHbIe NPU UCTILITAHWMAX 3HAYEHUS, CTPOAT XapaKTepUCTUYECKYIO AuarpaMmmy cucte-
Mbl, KaK ykasaHo B pasgene 18.

OnpeaensioT TOYKY dHepreTuyeckoro 6anaHca (paBHOBECHS).

14 UcnbiTaHus B HaTYPHbIX YCINOBUAX

14.1 YcnoBus UcnbITaHUMA

Temnepatypa AB 1 3apsiIHOrO YCTPOICTBA A0IHKHA NOAAEPKMBAaTLCS Ha yposHe 30°C + 3°C.

B TeyeHune ucnbiTaHWin Temnepartypa Moaynsa (6atapem) ormkHa NOCTOAHHO perncTpupoBarbes. ExxeaHes-
HO creayeT paccyuTbiBaTb CpeaHUe NovacoBble TemMnepaTypbl M CTPOUTL rpachuk 3aBMCUMOCTU CpeaHel nova-
COBOWi TEMMepaTypbl OT 3HAYEHWIA CpeaHel SHepreTUIeCcKoi OCBELLEHHOCTU, PaCCUMTaHHON 3a TOT e nepuoa. B
KOHLIE Ka)kAoro AHsi 3TW 3HaYeHUs crefyeT CpaBHMBATb CO 3HAYEHUAMM, NMpuBeAeHHbIMK B Tabnuue 1. 3Hauve-
HUSA, MonajaroLLmMe MeXay rpaHuLaMu UHTEPBAroB, ykasaHHbIX B Tabnuue 1, MoryT ObiTb onpeaeneHbl IMHERHOM
UHTEpnonauuen.

MpumedvaHue — Takaa npouesypa obecneynBaeT CONOCTABUMOCTL 3HAUYEHUI XapaKkTepUCTUK POTOSMEK-
Tpudeckoi GaTapeei, N3MepeHHbIX B HaTYPHbLIX YCIOBUSAX, CO 3HAUYEHUAMM, MOMyYaeMbIMU MPU UCMILITAHUSX B NOMeLLe-
HWUW, C OTKIOHEHUEM B Npeaenax = 5 % B xygLueM criydae (451 KpUCTaNIMYECKNX KpEMHUEBLIX COSMTHEUYHBIX S/IEMEHTOB).

Tabnuuya 1 - [onycTtumMble AnanasoHbl TEMNEPATYPbl MOAYNA ANA Pa3fMYHbIX 3HAYEHUIA
SHEpreTM4eckon OCBELLEHHOCTH

BOHepreTudeckas ocBeLLeHHOCTb, BT/M® | [onycTUMbIi Anana3oH TeMnepaTypsl Moayns, °C
100 14-34
200 18-38
300 21-41
400 28-48
500 32-52
600 40-60
700 43-63
800 50-70
900 54-74
1000 58-78

Ecnu cpegHue novacoBbie TeMNEpPaTypbl NPU COOTBETCTBYIOLLEN SHEPreTUHECKON OCBELLEHHOCTYN OKa-
3bIBAIOTCA BHE YKa3aHHbIX AWAMNa3oHOB, BCE UCMbITAHWE CNeayeT NoOBTOPUT.

Ons umutaumm gHen ¢ HU3KMM MPUXOAOM COMHEYHOI paguvauuu (MMUTaLUMU NAOXMX MNOTOAHBLIX YCNO-
BWi1), HanNpuMep npu npoBepke HYHKLMOHUPOBAHUSA CUCTEMbI, U3MEHSIIOT HaKIOH choToanekTpuyeckon 6ara-
peun, yMeHbLLIaa TeM CambliM MOTOK CONHEYHONW paauauum Ha pabouyio noBepxHOCTL batapen. He aonycka-
€TCA py4yHoe OTKNoYeHne paboTatoLein Ha NONHOM MOLWHOCTU ¢hoTOINEKTpMUYEcKol BaTapen npn AOCTMKe-
Hun TpebGyemoro ypoBHs 3apsaga Ab.

14.2 UcxoaHoe ucnbiTaime Ab

MpoBOASAT MOHTAX M NOATOTOBKY CUCTEMBI B COOTBETCTBUM C 13.4.

Mpu BKNIOYEHHON (hOTOINEKTPUYECKO BaTapee U OTKIMIOYEHHON Harpyske BbIMONHAIOT 3apag Ab. Mo
NOCTWKEHUW MakcumanbHoro 3apsiga (OBH) ocraBnsilor cuctemy B 3TOM COCTOSIHUM Ha 72 4 (B cymme). lMo-
cne aToro 6atapes MOXeT CUUTaTLCSl NPUTOAHON ANs NPOBEAEHUS NCXOAHOTO UCTILITAHUS.

Mpu oTKNIOYEHHON POTOINEKTPUYECKON GaTapee M NOCTOSAHHO BKMIOYEHHOW Harpyske A0XuAaloTCsA
nonHoro paspsga Ab. Ab cuuTaeTcs paspsbkeHHOW, ecnu oHa aocturaet coctosiHua OHH. BeigepxuBaior
AB B cocTtosHun OHH no meHbLuei mepe 5 4. 3anuckiBaloT 3HayeHue 3apaga Ab, 0TAaHHOro B Harpysky, u
aunanasoH temnepatyp AB. 3T0 3HauYeHue ABNSEeTCA HayanbHOW NOME3HOM eMKOCTbIo B amnep-vyacax Ab
(NEBy).

14.3 Nepe3apagka AB
OtknioyaloT Harpy3ky. C BKNIOYEHHON (POTOINEKTPUYECKOI BaTapeel M OTKIIOYEHHOW HArpy3koW Bbl-

NomnHAIT nepesapaaky AB 4o AocTuxeHUA HanpsikeHuem ypoBHS oTkniodeHus Ab (OBH). Octasnsiior cu-
CTEMY B TAKOM COCTOSIHMU He 6onee yem Ha 0,5 u.

11
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14.4 NpoBepka PYHKLUOHMPOBAHUA CUCTEMBI

[aHHOe ucnbiTaHue NoATBEepXaaeT, YTO aBTOHOMHas hOTOINEKTpUYEcKas cuctema moxet obecne-
4nTb paboTy 3aABNEHHOW U3rOTOBUTENIEM Harpy3sKku.

Mpu BKNOYEHHON HOTOANEKTPMYECKON BaTapee U NOAKMIOYEHHON B COOTBETCTBUM C pasgenamu 10,
12 Harpy3ke OCTaBnSAOT cUCTeMy B paboyem COCTOSiHUM Ha npoTsxkeHun 10 gHel. Mepuog namepexHus aon-
XXEH BKMOYaTb B ce6s| He MeHee ABYX AHel noapsa C YCroBUAMKM Marnoro npuxoga COMHEYHON paguauuu
(meHee 2 kBT 4/M? EEHb); MO MeHbLLUeH Mepe TPU AHA C CYLLECTBEHHO pasfUYHbIMW 3HAYEHUAMU CYMMAPHO-
ro AHEBHOro NpUxoaa COSNIHEYHOW paavauumn; ABa AHS CO 3HAYEHMAMU NPUX0Aa CONTHEYHON pagnauun, cooT-
BETCTBYIOLUMMK 3HAYEHUAM, BOMbLUMM, YEM 3HAYEeHNe B TOUKe BanaHca CUCTEMBI, NPUBEAEHHOE B pasnene
18. CpeaHuin AHEBHON NPUX0A CONHEYHoi paguauum 3a 10 gHen gomkeH coctasuTb (4 £ 0,3) kBT u/M?,

Ecnu ycnoBus Hanuuus AByx gHel NioxXon noroabl U CpeaHero ypoBHA AHEBHOMO Npuxoga CONHEYHOI
pagvnauuMu He yAOBNETBOPEHbl Ha MPOTskeHun 10 gHel, MCMbITaTenNbHbIW NeEpuog MOXeT BObiTb NpoarneH
mMakcumym o 20 gHel, B Te4eHMe KOTOpbIX 3a nocrneaHue 10 aHen 3Tu yCrnoBusi, HaKoHew, 6yayT BbiMOsHe-
Hbl. ECnn 3TOro He NPoM30oLUNO, UCTbITAHMS NOBTOPSIKOT, HAYMHaA ¢ 14.3.

BeinonHswT ocmoTp B cooTeeTcTBum ¢ 13.5.

14.5 BTopoe ucnoitaHue Ab

OTKNOYalT Harpysky nocrne nNpoBepkn MYHKUMOHUPOBAHUA cucTeMbl. C BKIOYEHHON (DOTOINEKTPU-
Yeckoi Gatapeein U OTKIMIOYEHHOW Harpyskoi BbINOMHAIOT nepesapaaky AB 40 OTKMIOYEHMS MO YCNOBUIO
OBH u BblAEp>XMBAIOT €€ B 9TOM COCTOSIHUKU He Gonee 0,5 4. BeikntovailoT poToanekTpudeckyio 6atapeio u
NOAKMOYALOT Harpy3ky. MNpu BbIKNKOYEHHON DOTOANEKTPUYECKON BaTapee n NOCTOSIHHO BKMIOYEHHOW Harpys-
Ke aoxupatTtcs paspaga Ab go cocrosHua OHH. Beigepxusaiot AB B coctosHumn OHH no meHbwen mepe 5
u.

OnpeaensaloT BenuunHy 3apsga AbB, oTaaHHOM B Harpysky, u nonHoe epemsa paspsaga AbB. lMepsoe
3HaYeHne ABNSETCA NepBbIM 3HAYEHMEM NOME3HOW eMKOCTU B amnep-yacax Ab (MEB;).

BolaepxuBatot cuctemy B pexxkume OHH no meHbLuen mepe B Te4eHue 5 4, HO He Gonee 72 4.

BbINONHAT 0CMOTpP B cooTBETCTBUM C N. 13.5.

14.6 cnbiTaHUs HA BOCCTAaHOBIEHUe

Bknouaior otoanekTpuyeckyto 6artapeto. OTkniovaloT Harpy3ky. [oxxuaalTcs, Korga CyMMapHbIn
npuxoa CONMIHEYHOW paguvauuM Ha CUCTEMy AOCTUTHET 5 KBT"I/MQ, 3aTteM MOAKMIoYaloT Harpy3Ky COrfacHoO
TpebGoBaHusam nsrotosutens (pasgenom 12).

MpumeyaHus:

1 B 310 Bpemsl cuctemMa no-npexHeMy MoxeT HaXOAVITCFI B ycnoBusix OHH.

2 CyMMapHbIiA NpuUxog conHeuHol paguauuu 5 kBT u/M? HeoBsI3aTernbHO [OMKEH BbiTb 0BecrieUeH B TeYeHUe Of-
HOro AHA.

CoueTtaHue craguu 3apsiaa Ab, TpeOyloLen CyMMapHOro Npuxoga CoNMHEeYHON paguauumn 5 kBT-u/M?, 1
nocneayioei cragum paboTtbl NoA Harpy3kon (B COOTBETCTBMM C pasgenamu 10, 12) Ha3biBaeTCA LIMKIIOM
BOCCTaAHOBIEHUS.

MMoBTOPSAIOT LUUKNbI BOCCTAHOBMNEHUS 0 TEX nop, noka B CymMMe npuxoj COMHEeYHOW paguaumum Ha cu-
CTeMy 3a Bpemsl ucnbitaHuin He gocturHet 35 kBT- u/M’. Ecnun npu aToM cucrema gocruraet ycnosust OBH,
O0TMEYaloT KONUYECTBO LIUKIIOB BOCCTAHOBIEHMUSA, NOCHE KOTOPOro 6bIfo JOCTUTHYTO 9TO COCTOSIHUE.

Perucrpupyiot Lukn BOCCTAHOBMEHUS, B TEUEHUE KOTOPOro Hayana OyHKLMOHMPOBATb (aBTOMaTuye-
CKM BKMNIOYUNACb) Harpyska.

Onpeaensior CymMapHbIi 3apsj, HakonneHHbl AB U OTAaHHbINM B HArpy3Ky B TEYEHUE CEMMU LUKIOB
BOCCTAHOBMEHMS.

BbINONHAIOT OCMOTP B COOTBETCTBUM C 13.5.

14.7 3aBepwarwuiee ucnoitaHme Ab

[Mocne BbINONHEHMA LUMKITOB BOCCTAHOBNEHMSA, YKa3aHHbIX B 14.6, BbIKIIOYAIOT HArpy3Ky M A0XMAAIOTCA
BOCCTaHOBMNeHua cuctemol 0 ypoBHA OBH. No aoctwxkeHun cucremon cocrosHua OBH ocTasnaioT cucre-
MY B 3TOM COCTOSIHUM Ha 72 4 (HenpepbiBHLIX). [Mocne aToro AB cuuTaeTcsl 3aps>KeHHON.

Mpu oTknoYeHHON (hoToaNeKkTpuyeckon barapee U NOCTOAHHO NOAKIIOYEHHON Harpy3ke AOXUAAIOTCA
nonHoro paspaga Ab. AKKkymynsaTopHaa Gatapes cuMTaeTcs paspsXKEeHHOW, €Cnn OHa AOCTUraeT COCTOSHUS
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OHH. Ocrasnsiotr AB B coctoaHun OHH no meHbLuen mepe Ha 5 4. 3anuceiBaloT 3HadeHue 3apsaaa Ab, oT-
[aHHOTO B HAarpyaKky, U guanasoH Temnepatyp Ab. 3TO 3HaYeHNe ABNSIETCSA OKOHYATENbHbLIM 3HA4YEHUEM MO-
Ne3HOI eMKOCTK akkymynaTopHoli 6atapeu (MEBy).

14.8 PaGota npu MakCcMMaribHOM HanpsXKeHUU.

MpoBePsIOT AONYCTUMOCTL PaboTbl HArPy3KkM B YCMOBUSX MAKCUMAanbHOro HanpsikeHus Ha AB, obpa-
3YIOLLErocs npu BbICOKON 9HEpreTMyecKkon 0CBELLEHHOCTU U BICOKOM 3apsiae AB. B 9TUX yCnoBusix Harpyska
AO0JDKHa HopMarbHO paboTaTh B TeYeHWEe 1 Y, NPW 3TOM HE AOMKHO NPOUCXOAUTb NOBPEXAEHUSA Harpy3ku.

14.9 BusyarnbHbIA KOHTPOJIb
BbINOMHAOT OCMOTpP B COOTBETCTBUM C 13.5.
14.10 Heo6bl4HbIE COOLITUA

B npodomxkeHne nepuoga UCMbITaHWIA OTMEYaloT BCE HEMpeABUAEHHblE COObITUA. OHWM MOryT BKIIO-
yaTb B ceba HesannaHMpPOBaHHLIE KOPOTKUE 3aMblKaHUs, CUTYaLUuW XOMoCToro xoga, cbom cucrembl cbopa
AaHHBIX U T. M.

15 UcnbiTaHuA B NOMeLWeHNN C UCNOfNb30BaHMEM UMUTATOPA CONTHEYHOro Us-
nyyeHums

15.1 YcnoBusi ucnbITaHUN

Ons 9TUX MCMbITaHW cnegyet UCNOMb30BaTh ONMUCAHHBIA B HACTOALLEM CTaHAAPTE UMUTATOP COMHEY-
HOro U3Ny4YeHUs, CNOCOGHbBIN UMUTUPOBATL ITANOHHbIW COMHEYHbIM AeHb. UMUTaTop AOmMKEH MMeTh knacc B
unu Bobiwe. Ons gHen ¢ 60MbLLIMM NPUXOAOM CONTHEYHOW paguauum A0NyCKaeTcsl MCNOoNb30BaTb UMUTATOp C
TpexcTyneH4yaTbiM NpoduneM SHEPreTUHEeCcKon OCBELLUEHHOCTU. [na AHEeNW C ManbiM NMPUXoA0M CONHEYHOMN
paguauuy AoNycKaeTcs UCnonb30BaHUe UMUTATOPA C MOCTOSIHHOM SHEPreTUYECKON OCBELLEHHOCTLIO. Mocne
cdopmanbHoi nybnukauun MIK 61853 k HacTosweMy CTaHAApTy MOXET ObiTb BbiNYLEHO AONOMHEHUE,
paspeLualLee npUuMeHEHNE HECONTHEYHBIX UMUTATOPOB.

Temnepatypa AB gomkHa noaaepkusathes B npegenax 30 °C + 3 °C.
. 'I;emnepaTypa OKpY>KaloLLero BO3Ayxa Ha NnpoTsXXeHUU UCNbITAHUM AOSDKHA HAX0AWUTLCA B npeaenax 25
C+5°C.

15.2 NcxogHoe ucnbitaHne Ab

MpoBOAAT MOHTAX U NOArOTOBKY CUCTEMbI B COOTBETCTBUM C 13.4.

Mpy noaKmoYeHHON hOTOINEKTpUYEcKon Batapee U OTKMIOYEHHON HArpy3ke BbINOMHAT 3apsg Ab
CUCTEMbI MPU SHEPreTUYECKOW OCBELLIEHHOCTU He MeHee 700 Bt/M. Mo AOCTWKEHUU CUCTEMON COCTOSHUA
OBH BblgepKMBalT CUCTEMY B 9TOM COCTOAAHUM B TeYeHne 12 4. Mocne atoro Ab cuntaeTca 3apsKeHHOM.

Mpu OTKNIOYEHHOW (HOTOINEKTPUYECKON BaTapee M NOCTOSAHHO BK/IIOYEHHOW HArpy3ke BbINOMHAIOT
nonHbln paspag Ab (OHH). BeiaepxwuBator AB B coctoaHum OHH B TedeHue 5 4. 3anucbiBaloT 3HaYeHUe
nspacxogoBaHHOro 3apsiaa Ab. OTo 3HaYeHne SABNSETCA UCXOAHOM MONE3HOW €MKOCThIO aKKyMYNSiTOPHOM
Gartapen (MEBy).

BbINOMHAIOT OCMOTP B COOTBETCTBMM C . 13.5.

15.3 NMepes3apsaka Ab

OTKNoYaloT Harpysky. YCTaHaBnMBalOT UMUTATOP Ha 3HAYEHME SHEPreTUHECKON OcBeLLeHHOCTH (700 £
50) Br/M°. Mpu BKMIOYEHHOI (hOTOINEKTPUECKON BaTapee 1 OTKIMIOYEHHOI Harpy3ke BbINONHAIT 3apaa AB
A0 aocTmxeHus eto coctosiHua OBH. BelaepkuBaloT cuctemy B 3TOM cOCTosiHUK He Bonee 0,5 4. dukcupyiot
3Ha4veHue 3apsiga Ab.

15.4 NMpoBepka PyHKLUOHMPOBAHUA CUCTEMBI

[aHHbIM UcnbITaHUEM NOATBEMKAAETCA BOSMOXHOCTb NUTaHWA HArpy3ku OT CUCTEMbl B COOTBETCTBUMU
C Ha3Ha4YeHnem CUCTEMBI.
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Mpy BKAKOYEHHBbIX (POTOINEKTpUYECcKoli bGaTtapee WM Harpyske, NOAKIOYEHHOM COrfacHo TpeboBaHUAM
npoussoanTens (pasgens! 10, 12), obecneymBalT «HOPMasibHYO» pPaboTy CUCTEMbI B TedeHue 10 gHeil.
Mpocnan 3HepreTMYecko OCBELLEHHOCTW, PeKOMeHAyemble ANS UCMOMb30BaHUSA B 3TOM UCMbITaHWK,

npuBeeHbl Ha pUCyHke 3.

B Tabnuue 2 ykasaHbl Ha3BaHUsi ¥ NOCNEAOBATENBHOCTL AHEBHbIX LMK/I0B 3HEPTETUYECKOW OCBELLEH-
HOCTU, COOTBETCTBYHOLLME PUCYHKY 3.

Tab6nunuya 2- Lukibl npu npoBepke (YHKLUOHMPOBAHUS CUCTEMbI
Homep umkna Mpodnab 3HepreTMyeckoli 0CBeLLEeHHOCTH

1
2
3
4
5 [eHb € BbICOKUM
6 [eHb ¢ BbICOKMM
7 [eHb ¢ BbICOKMM
8 [eHb ¢ BbICOKMM
9 [eHb ¢ BbICOKMM
10 [eHb ¢ BbICOKMM

OHepreTnyeckan

nprxoaoM
nprxoa0M
npvxoa0M
npYxoA0M
npYxoA0oM
npvxoAoM

0CBEeLYEeHHOCTE, [leHb C BbICOKUM
BT/H2 NPUXOAOM CONHEYHON
<B6KHO T A léHb)

800

700

600

500

400

COJITHEYHOIN pagnaumm
COJTHEYHOI pagnauum
COJTHEYHOI pagnaumm
COJIHEeYHOI paguaumu
COJIHEeYHOI pagnaumu
COJIHEeYHO paguaumu

[leHb C BLICOKUM 1
NPUXOA0M CONHEYHOI
pagunauuu
(5 kKB-4.'H" B AeHb)

V 2

6 7 8 9 1011121314 15161718 7 8 9 1011 121314 151617

Bpewms, y

[eHb C HU3KMM MPUXOLOM COMIHEYHOWN paguaummn (1 kBT-u/MLL, nog Harpy3skoi
[eHb C BbICOKMM NPUXOAOM COJSIHEYHON pagmaummn (6 kBT-u/ML, , nog Harpyskoi
[eHb C HU3KUM MPUXOA0M COSHeYHon paguaumm (1 kBT-u/mL, , nog Harpyskoi
[eHb C HU3KMM MPUXOAOM COMHEeYHOW pagmaumn (1 kBT-u/ML, , nog Harpyskoi

(5 kBT-u/ML, , nog, Harpy3ko
(5 kBT u/ML, , nog, Harpy3skol
(5 kBT u/M®) , nog Harpyskoii
(5 kBT u/MLL , nog Harpy3koii
(6 kBT u/MLL , nog Harpy3koii
(6 kBT u/MLL , nog Harpy3koii

AEHb CHU3KUM
NPUXOAOM CONHEYHOW
pagunauuu
(1 kB-u.u.l BAEHB)

9

PucyHok 3 - PekomeHayeMble AHEBHbIE MPOCUIN 3HEPreTUHECKO OCBELLEHHOCTU A/151 NPOBEPKU CoYHKLIOHU-
poBaHusi cuctembl (10 gHei)

Llukn Heob6sizaTeNlbHO ANIMTCA 24 4, NOCKOJIbKY He TpebyeTcs nepepbiBa Mexay 3apsfkoi v Nogx/o-

YEeHNEeM Harpysku.
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MuHuMansHble TpeGoBaHMA K NPOMUNIAM SHEPreTUYECKON OCBELLIEHHOCTM NpuBeaeHsbl B Tabnuue 3,
TaKke gonyCcTuMbl nydwme (6onee rnagkue) npodunm ¢ NPUMEPHO TEM e CYMMAapPHbIM MPUXO40M COSTHEY-
HOW paguayuu.

BbINOMNHAIOT OCMOTP B COOTBETCTBUM C 13.5.

15.5 Bropoe ucnbitaHne Ab u oueHka pexuma aBTOHOMHOW paboTbl

OTKNIOYaT Harpysky nocne mcnuTava paboToCnOCOBHOCTM CUCTEMBI. YCTaHaBMMBAOT UMUTATOP
Ha 3Ha4yeHue ocselleHHocTu (700 £ 50) BT/M°. Mpy BKIIOYEHHON OTOBNEKTPULECKOI Gartapee 1 OTKMIOYEH-
HOI Harpy3ke BbINOMHAIOT 3apsaa AB fo goctwkeHua eto coctoaHusa OBH. BbiaepxuBaloT CUCTEMY B 9TOM
cocTositHuu He Bomnee 0,5 4. BoeiknovalT doToanekTpuyeckyto barapeto n Harpyaky. Joxugatorcs paspsiga
AB po coctosHus OHH.

Tabnuua 3 —TunoBble NPOMUIN SHEBHBIX LIMKINOB 3HEPreTUHECKOW OCBELLEHHOCTH
JeHb ¢ 6onbLumMm MPUXOAOM ( COJIHEYHOI paguauum
(6 £0,3 kBT u/M’ B ,u,eHb)

14 npu 100 Bt/ M°
34 npu 500 BT/ M°
4 4 npu 700 BT/ M’
3 4 npu 500 B1/ »°
14 npu 100 Bt/ »’
OeHb ¢ 6onbLumm MPUXOA0M | CONHEeYHOn paguauuu
(50,3 kBT u/M’B neHb)
14 npu 100 Bt/ M°
2 4 npu 500 Bt/ m°
4 4 npun 700 Bt/ m°
2 4 npv 500 Bt/ m°
14 npu 100 Bt/ M°
eHb ¢ ManbiM NpUXoa0Mm conHequu paguaumu
(1£0,3 kBTuM’ B p,eHb)
5 4 npu 200 Bt/ M°

OnpenensoT BO3MOXHOCTb CUCTEMBbI paboTaTb B aBTOHOMHOM PEXUME B COOTBETCTBUU C aBTOHOM-
HbIMK pexxumamu paboTbl, ykasaHHbIMWU M3rotToButerneM (pasaen 9).

OnpepensioT 3HavyeHUe 3apsga AB, oTaaHHON B HArpy3ky, M nonHoe Bpems paspsaaa Ab. 310 3Hade-
HUe SIBNAETCA NepPBbIM 3HAYEHNEM NONE3HOM EMKOCTU akkymynsaTopHon 6arapeu (MEB,).

Bolaepxusatot 6atapeto B coctosaHum OHH no meHbLuen mepe 5 4, Ho He 6onee 72 u.

BbINONHAIOT OCMOTP B COOTBETCTBUM C 13.5.

15.6 cnbiTaHue Ha BOCCTaHOBNEHUe

Bkntoyatot cpoToanekTpuyeckyto 6atapeto n oTknounTe Harpyaky. CornacHo 15.4 3agatot pexxum uMu-
TaTtopa conHequro U3Ny4YeHUsl, COOTBETCTBYIOLLMIA AHIO C OOMbLUMM MPUXOAOM COJSIHEYHON paguauun
(5 kBT"4/m ) 3aTteM nogKno4alrT Harpysky cornacHo TpeboBaHMAM M3rOTOBUTENS B COOTBETCTBUU C pa3sfe-
namn 10, 12.

MpumMedaHnune — Cucrema MOXET NPOAOIMKATb HAXOAUTLCS B cocToAHMM OHH. B aToM cnyyae
OTKMIOYaKOT Harpysky um OOXuAalTCs, noka cucrema BbligeT u3 coctoaHua OHH. 3atem nogkntoyaror
HarpysKy cornacHo TpeboBaHUsiM U3roTOBUTENS B COOTBETCTBUM C pas3zesiom 12,

MMocne NOAKNIOYEHWA Harpysku AoXuAarTca npuxoda cuctembl B coctosiHue OHH unu korga 3akoH-
YUTCA OHEBHOM LIUKI.

CoyeTaHue cTaaum 3apsaa AB ¢ CyMMapHbIM NPUXO40M COTMHEYHOI paguaumn 5 kBT-u/M? n nocneay-
towen ctagum paboTbl Nog Harpyskon (B COOTBETCTBUM ¢ pasgenamu 10, 12) HasbiBaeTcst LMKNOM BOCCTa-
HOBIEHMUS.

MOBTOPAIOT LMKl BOCCTAHOBIEHUA 4O TeX nop, noka B CymMMe Np1xoA COSMTHEYHOW paguauuu Ha cu-
CTeMmy 3a BpeMs UCMNbITAHWIA He JOCTUrHeT 35 kBT u/m?. Ecnu npu aTom cucrema gocrturaet ycnosus OBH,
OTMEYaloT YUCNO LUKIOB BOCCTAHOBMEHUS, MOCNEe KOTOPOro ObIno JOCTUTHYTO 9TO COCTOSIHME.

PerctpupyloT LMK BOCCTAHOBIIEHUS, B TEYEHWE KOTOPOro Havana yHKUMOHMPOBaTb (aBToMaTu4e-
CKW BKIMOMMUMAach) Harpy3aka.
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OnpeaensioT CyMMapHYI0 €MKOCTb, 3anaceHHylo Ab 1 OTAaHHbI B HArpy3Ky B Te4EHME CEMU LIMKIOB
BOCCTaHOBNEHUA.

Mocne 3aBepLUEHUs YKA3aHHbIX LUKIOB BOCCTAHOBMNEHUSI OTKIIOYAIOT HArpysky, yCTaHaBJ'IMBaIOT nmu-
TaToOpP CONMHEYHOro U3Ny4yeHUs Ha 3HaYeHUe IHepPreTUYecKon oceeLleHHocTu (700 + 50) BT/M? 1 A0XMAAIOTCA
npuxoaa cucrembl B coctosiHne OBH. MNocne ero A0CTUXEHUS BbIAEPXKUBAIOT CUCTEMY B 3TOM COCTOSIHUM B
TeyeHue 12 4. Mocne aroro AB cuntaeTca 3apsXKeHHOWN.

BbINOMHAKT OCMOTP B COOTBETCTBUMU C 13.5.

15.7 3aBepwaruiee ucnoitaHue Ab
Mpu OTKNIOYEHHON OTO3MEKTpUYECKoN GaTapee M NOCTOAHHO BKIMIOYEHHOW Harpyske A0XuAalTcs
nonHoro paspsga Ab. Ab cunTaeTca pasps>keHHON, ecnu oHa gocturna cocrosiiua OHH. BoigepxuBaiotr AB

B 9TOM COCTOSIHUM MO MEHbLUEV Mepe 5 4. 3anucCbiBalOT 3HAYEHUE U3pacxooBaHHOroO 3apsaa Ab, aensio-
LLErocs OKOHYaTENbHLIM 3HA4YEHUEM None3Hoi emkocTu 6atapeu (MEB,).

15.8 PaboTa npu MakCUMarbHOM HanpPsXXeHuu

MpoBepsIoT AONYCTUMOCTL PaboThl HAarpy3ku B YCIOBUAX MaKcUMasnsHoro Hanpﬂmeuuﬂ Ha AB, oGpa-
3YIOLLErocsi Npu BbICOKON SHEpreTu4eckon ocBeLleHHoCTu (Mexay 800 Bt/mM? 1 1000 BT/M) 1 BbICOKOM 3a-
psige AB. B aTux yCnoBusiX Harpyska AOImKHA HOPManbHO paboTatk B TedyeHue 1 4, U Npu 9TOM He AO0MKHO
NPOUCXOAUTE MOBPEXAEHUA HArpy3Ku.

15.9 BusyanbHbIf KOHTPONb

BobinonHawoT ocmoTp B cooTBeTcTBUM ¢ 13.5.

15.10 HenpeaBuageHHble cOOLITUA

B npogomkeHne nepuoaa UCMbITaHW OTMEYAIOT BCE HENPEABUAEHHbIE COOLITUA. OHWU MOTYT BKIIO-

YyaTb B cebs HesannaHWpPOBaHHbIE KOPOTKME 3aMblKaHUsi, CUTyaL MM XOMNOCTOro xoAa, c6ou cucremsl cbopa
AAHHbIX N T. M.

16 UcnbiTaHMA B NOMELWEHUN C UCTOSNTb30BaHUEM MMUutTatopa poToaneKTpuye-
CKOro moayns

16.1 YcnoBus UCNbITaHUNA

OnsA 8TUX UCMbITAHWIA CrieayeT NPUMEHSTb 3MNEKTPOHHBLIA UCTOYHUK MUTAHUA (MMUTaTOP HOTOINEKTPUYE-
CKOro MOAYNSl), UMUTUPYIOLLMI pabovme xapakTEpPUCTUKN pearnbHON dpoToanekTpuyeckon batapeun, Bxoasilen
B COCTaB UCMbITYEMOI CUCTEMbI B YCIIOBUSAX SHEPreTUHECKON OCBELLEHHOCTH, YCTAHOBNEHHbIX B 15.4.

PacueTbl aonsa onpegeneHns BbIXOAHbIX XapakTepUcTuk UMUTaTopa hoToaNEeKTpUYECKOro Moaynsa — no
npunoxexuto C.

Temnepatypy AB creayeT nogaepxueaTth Ha yposHe 30 °C £ 3 °C

TemnepaTypa OKpY>KaloLLEro BO3ayxa Ha NPOTSHKEHUU UCMIbITAHWIA A4OkHA ObITh B npeaenax 25 °C £ 5
[}
C.

16.2 HavanbHoe ucnbitanue Ab

BbINOMHAT NCNbITaHWMA B COOTBETCTBUK C 15.2.

16.3 Nepesapagka Ab

BbINOAHAT ucnbiTaHusa B cooteeTcTenu ¢ 15.3.

16.4 MpoBepka PyHKLLMOHNPOBAHUA CUCTEMbI

BbINOMHAIOT MCNbITaHWS B COOTBETCTBUM C 15.4.

16.5 Bropoe ucnbitaHne AB 1 ucnbitTaHue pexuma aBTOHOMHON paboThbl

BbINOnHSAT ucnbiTaHus B cooTBeTcTuu ¢ 15.5.
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16.6 McnbiTaHMe Ha BOCCTaHOBJIEHUE
BbINONHSAIOT UCMbITAHWA B COOTBETCTBUMU C 15.6.
16.7 3aBepuwarouiee ncnoitaHne Ab

BbINOSHAIOT 9TO UCMbITAHME B COOTBETCTBUM C 15.7.
16.8 PaboTa npu MakCUManbLHOM HanpsXXeHUn
BbINONHAIOT UCMbITAHMA B cOOTBETCTBUM C 15.8.
16.9 BusyanbHbIiA KOHTPONb

BbINOMHAIOT OCMOTpP B COOTBETCTBMM C 13.5.

16.10 HeoObIYHbIe COObITUS

B npoaomkeHue nepuoga UCNbITAHWI OTMEYAIOT BCE HenpeaBuAeHHble cobbiTus. OHM MOTYT BKIHO-
YyaTb B ce0A HesannaHUpoBaHHbIE KOPOTKUE 3aMbIKaHMSA, CUTyaLUMKU XONOCTOro xoaa, cbom cuctembl coopa
JaHHbIX U T. M.

17 YcnoBus ycnewHbIX UCNbITaHUNA

Cucrtema cuMTaeTes YCneLHo NpoLeaLen UCNbITaHWsA, eCnn ANns KaXK40ro CMbITaHHOro obpasua Bbi-
NOSIHEHbI CReayoLme yCroBus.

17.1 Komnnekrauus

B cucteme [OMKHbI MPUCYTCTBOBATL BCE BAaXKHBIE YaCTU, T. €. YacTu, 6€3 KOTOPbIX CUCTEMA HE MOXET
NPONTKM Npoueaypy MCnbITaHWii. Ecniv 0TCYTCTBYET Kakas-nubo 13 ykasaHHbIX YacTeil, To cUcTeMa cuuTaeTcs
He MnpoLleaLIEN UCTIbITAHMS, U OHA AOMKHA GbiTb BO3BpALLEHa U3rOTOBUTENIO UNK (B Cry4ae CUCTEM, U3ro-
TOBMEHHBIX M0 UHAUBMAYANLHOMY NPOEKTY) UCTLITAHUA AOMMKHbI BbITb OTNOXEHBI A0 NOMHOTO YKOMMIEKTO-
BaHUs! CUCTEMBI.

17.2 Tpe6oBaHUA K KOMMNOHEHTAM
JorxkHbl ObITb YA0BNETBOPEHbI TPEDOBaHUS K KOMNOHEHTaM, U3MOXEHHbIE B pasaene 8.
17.3 Pe3ynbTatbl UCNbITAHUA

Xota Obl 0gHA U3 UCNLITYEMbIX CUCTEM [0IDKHA NOKa3aTb YAOBMNETBOPUTENbHbLIE PE3ynbTaThl UCMbITaA-
HUW, N3NOXEHHLIX B pasgene 13.

Mpu 3TOM NPUMEHSAIOT CreayloLMe KPUTEPUM YCMELUHOTO NPOXOXKAEHUS UCNbITAHWIA:

1) Harpyska A0osmKHA (PYHKLUMOHMPOBATL HA BCEX 3Tanax WUCMbITAHWIA, UCKII0YAA criyyau, Korga sapsaa-
HO€e YCTPOMCTBO OTKMIOYAET Harpy3Ky u3-3a HU3Koro 3apsiaa 6arapeu (ecnu 310 NPOU3OLLINO, Takas CUTyauus
A0SMKHA ObITb OTMEYeHa B NPOTOKONE UCTIbITAHUIA);

2) B TeyeHne nepuoaa UCNLITaHUn eMKoCTb AB He 0MDKHA YMEeHbLUMTLCS 6onee yem Ha 10 %, onpe-
AensaeMbix No eoipaxeHuto (MEBy — MNEB,) / MEBy < 10% (cM. pucyHok 2, rae onpegensetca MNEB, nonesHan
eMKocTb AB);

3) ucnbiTraHue CNnOCOBHOCTU BOCCTAHOBMEHUA AOSMKHO MNOKa3aTb TEHAEHLMIO BO3pacTaHUsl HanpshkeHus
cuctemol. Mpu ncnbiTaHUKM Ha BOCCTAHOBIIEHWUE MOJIHAsA eMKOCTb AB forkHa coctaButb He MeHee 50 % no-
nesHoun emkoctu Ab (MEB,);

4) nocne nposeAeHnA ucnbiTaHusa nonesHou emkoctn Ab (MEB,) Harpy3ka gorpkHa CHOBa Ha4vaTb
OYHKUMOHUPOBATL 40 UK BO BPeMS TPETLENO LUKIA UCMbITAHUIA HA CMOCOBHOCTb BOCCTAHOBIEHUS;

5) Touka aHepreTudeckoro 6anaHca (PaBHOBECUS)) CUCTEMbI (CM. PUCYHOK 4) AOMKHA COOTBETCTBOBATL
MUHUMYMY AN 3a4aHHOTO KNacca 3HepreTUu4eCcKon OCBELLEHHOCTU Unu ObiTb HIDKE HErO;

6) u3mepeHHoe YnCno AHel aBTOHOMHOM paboTbl AOMKHO COOTBETCTBOBAThL YKa3aHHOMY U3rOTOBUTESIEM
yucny aHeNn aBTOHOMHON paboTbl Unu ObiTb BOrbLLE HEro;
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7) Harpyska [OMKHa HOPManbHO (PYHKLMOHUPOBATL B COOTBETCTBMM CO crneuudukaLusiMm m3rotosu-
Tens npu MakCMManbHOM HanpskeHuu Ha AB B TeYeHue NepuosioB BbICOKOW OCBELLEHHOCTM U BbICOKOrO
3apsiga Ab;

8) B TEYUEHME UCTbITAHUI HU Yy OAHOr0 M3 0Opa3LIOB He AOJDKHO BO3HMKATb COCTOSIHUI XOMOCTOro X0Aa
N KOPOTKOIo 3aMblKaHUA.

17.4 OGCHapyXeHue CYWecTBeHHbIX NOBPEXAeHUN NpuU 0OCMOTpe

B cooTtBeTcTBUM C pa3aenomM 11 npu 0CMOTpe HE AOMKHO ObiTb 0OHAPYKEHO Cepbe3HbIX NOBPEXAEHUN
KaK 40 NpoBeAeHUs1 UCNbITaHWMI, TaK U NOCHe UX NPOBEAEHNS B COOTBETCTBUM C pa3sgenom 13.

18 OnpepeneHue TOUKU 3HEPreTUUECKoro bamnaHca cUCTeMbl

Xapakrepuctuueckass auarpaMMa Cuctembl AaeT rpaduyeckoe npeacraBneHne 0 MUHUMAnbHOW
CpeAHEM AHEBHOM MpPUX0JE COJIHEYHOW pagvauuu B 334aHHOM MeCTe YCTAHOBKM CUCTEMbI, NMPU KOTOPON
cuctema OYHKLMOHUPYET HOPMArbHO.

CyMMUPYIOT HaKonsneHHyto 3apsaa Ab v npuxon CONHEYHOW paagvauumn 3a KaxAbli A€Hb B BbINOSIHEH-
HbIX UCMbITAHUSIX MPOBEPKN (PYHKLIMOHUPOBAHUSI CUCTEMbI U UCTILITAHMSIX HA BOCCTaAHOBNEHUe. CTposT rpa-
(UK 3aBUCUMOCTU HAKOMMEHHOW 3a AeHb 3apsaga Ab (0Cb Y) OT CYTOYMHOrO npuxoga COfIHEYHOW paguauuu
(ocb X).

Co cpefHero yukna UCnbITaHUi 3HaYEHUs1 HAKOMIMEHHOTO 3a AeHb 3apaaa Ab 6yayt UMeTb TEHAESHUMIO
K YMEHbLUEHUIO U OyAyT HAXOAUTLCA MeXAy ABYX NUHWUA aHaANOrM4HO NpUMEpY, NPUBEAEHHOMY HA PUCYH-
Ke 4.

Fopu3oHTanbHaa NMHUSA NPOXOAUT Yepes TOUKY C MUHUMArbHLIM CYyTOYHbIM HAKOMMEeHWeM 3apsaa Ha
AB 13 gHen, Korga 3apsagHoe yCTPOMCTBO OrpaHuMuMBaeT TOK (hoToanekTpudeckon Gatapeu, 3apspkaioLumin
AB. HakmoHHy0 NMHUI0 NPOBOAAT Yepe3 Hayano KoOpAUHAT U TOUYKY C HAaMDOMbLLUUM CYTOYHBIM HAKOMJIEHU-
eM 3apsaga Ha Ab u3 gHen, Korga sapagHoe yCTPOWCTBO HU B KaKOe BPEMS HE OrpaHnyMBano Tok hoTodnek-
Tpudeckon Bartapen, sapsbkarowmin Ab. Touka aHepreTudeckoro 6anaHca (paBHOBECUS]) CUCTEMbI onpeae-
NAeTcs nepeceyeHmem TUx NUHUN.

Touka GanaHca MOXET ObITb onpeaeneHa rpaduyeckuM METOAOM UM PACYETHBIM.

Mo xapakTepucTUyeckon auarpaMme B COOTBETCTBUU C MPUNOXEHWEeM A onpeaensiloT YCNoBUA 3KC-
nnyatauum (MECTHOCTb), B KOTOPbIX OHa ByaeTt o6ecneunsatb HOpManbHYIO paboTy Harpy3ku, 3asBNEHHOW
N3roToBUTENEM.

Cucrema, rnokasaHHas Ha pucyHke 4, ByaeT, Hanpumep, npurogHa AN UCNONb3OBaHUA B MecTax, B
KOTOpbIX CPeAHEroa0BON NPUX0A COMHEYHON paauauun CoCTaBnsieT He MeHee 2,5 KBT-4/M’ B AeHb. 3Ta Cu-
CTeMa MOXeT ObITb aTTECTOBaHA ANSA NPUMEHEHUS B MECTHOCTU C NPUXOAOM COMHEYHOW paguauuu knacca |
(cM. mpunoxkeHue A) M C yKa3aHHbIM NPOU3BOAUTENIEM CYTOYHbIM rpadhmkomM Harpysku (Bpemsa paboTbl
Harpyskum B TeueHue AHA). Knacc npuxoga COMHEYHOM paguauunm MecTHOCTM (YCROBMWI 3Kcnayatauuu) no
UTOram MUCbITaHWn U rpaduk Harpysku, AnA KOTOPOW NPOBOAWIMM UCTLITAHWUA, AOSKHbI ObITb NPUBEAEHLI B
OKOHYaTEeNbHOM NMPOTOKOME UCMbITAHWIA W COOTBETCTBOBATb XapakTepUCTUKaM CUCTEMBI, 3aSBMEHHBLIM NPO-
n3soauTenem.

MpumevyaHnue - [na gpyrux rpacdmMkoB HarpyskM xapakrepucrtuyeckas auarpamma 6yaer Bbl-
rMsfaeTb No-Apyromy.

19 N3meHeHun
Ona noaTBepXaeHus arTectauun KOHCTPYKUMU Npu NoBbIX U3MEHEHUAX KOHCTPYKLUMM, MaTepuanos,
KOMMOHEHTOB UNKN TEXHOMOINM4YEeCKNX napameTpoB MOXeT nOTpGﬁOBaTbCH NOBTOpPEHue 4Yactu unu Bcex atre-

CTaLMOHHbIX UCNbLITAHUNA.

20 MpoToKOoN UCNbITaHUN
|-|p0TOKOJ1 WUCNbITAHUIA C U3MEPEHHbIMKU paﬁquMM Xapakrtepuctukamu, obcToaTenbCTBaMmn OTKA30B U

NOBTOPHbIX UCTILITAHUI OPOPMISIET OPraHn3aUMsa NO NPOBEAEHUIO UCTILITAHWIA. B CNpaBoyYHbIX LiENsix Npouns-
BOAMTENb JOJDKEH COXPAHATbL KOMWIO NPOTOKOSIA UCNbITAHWUIA.
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[HeBHOe HakoneHve 3apsga Ab, A-u

PucyHok 4 - TprMep xapakTepucTUYeckoll AuarpaMMbl CUCTEMbI: NOC/ef0BaTe/bHbIA 3apsij ¢ TpeMs
rpachmkamu aHepreTM4eckoli OCBELLEeHHOCTU, AeCATb LMK/0B, pa3psas Ha NOCTOSIHHYIO Harpysky
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MpunoxeHue A
(obsazarenbHoe)

Knaccudmkaumsa npuxona COfTHeYHOI paamaumm U CUCTEM

A.1 OnpepeneHus Knacca npuxona CoriHeYHOW paguauum

MonyvatoT faHHble O CpeAHErofOBOM CYTOMHOM MPUXOAEe COMHEYHON pajnauun Ha ropusoHTanbHyto nosepx-
HOCTb M WMHTepBas NpuUxoAa COMHEYHOW pagualun Ha rugpomMeTeocTaHLum B6nusu mecta Bygyliero pasmelleHus cu-
CTEMBI W/WIWN NCNOMb3YIOT faHHble MHOTONeTHUX HabogeHuid, aTnackl U cnpaBoYHble U3 aHus.

WHTepBan npuxoaa CONMHEYHON pagnauun — 3To pasHulia Mexay cpefjHeMeCAYHbIM CyTOYHLIM NMPUXOAOM CONHeM-
HOVi paguayMm Ha ropm3oHTaslbHY0 NMOBEPXHOCTb AN Mecsla ¢ HaubosbLLMM NPUXO40M COMHEYHOW paguaLmn un cpef-
HEMECAYHLIM CYTOYHEIM NPUXOAOM COMHEYHON pafnaLnn Ha ropU3oHTaNbHY NOBEPXHOCTL AN MecALja ¢ HaUMEHbLLUM
NpUXo40M COMNHEYHON paanauuv (B KBT-u/M? B JeHb)

B Tabnuue A.1 npueefeHa knaccudukalms Npuxoga CoMHeYHon pagmaLum pasnnyHbiX MECT YCTaHOBKU CUCTEM.

Tabnwuuya A1-—Knaccel npuxoga CONHEYHON paguaLum

Knacc npuxofa ConHevHon paguauuu | Il Il Il I v

CpefHerofoBoil npuxop cornHeyHol paguwauuu | <4,5 <45 45-55 45-55 >55 >55

Ha TOPU3OHTarbHYHO MOBEPXHOCTE,

KBT-4/M? B feHb

WHTepBan, KBT-4/M” B AeHb >15 | <15 |>15 <1,5 >1,5 <1,5
MpumedaHune -— PacyeT fHEBHbIX rpadUKOB Harpyskn LOMmKeH OblTb BbINOMAHEH WM3rOTOBUTENEM

AnsA knacca |l (BelgeneH B Tabnuye).

A.2 Knaccudmkauusa cucrem

[N KOHKPETHOW CUCTEMEI B KOHKPETHOR TOUKE MECTHOCTU MOXHO ONpeAenUTh BbipabaThiBaeMylo B ieHb 3HEPIMIO, 0~
CTaTOYHYIO AN NMUTaHWUS onpeaeneHHol ykasaHHoW Harpysii. 3t1o uncno Byaet BoipabaTbiBaeMoil B AeHb SHepruel, JocTaTtoy-
HOW ANA NUTaHUA YKA3aHHOW Harpysku cUCTEMOW MpousBoauTens A B MECTHOCTU b, BbipaXeHHOW B efuHUL@X SNeKTporo-
Tpebnerus. OfHa 1 Ta Xe cucteMa MOXET KraccuuLMpoBaTLCA HaYe B APYrOid CTpaHe U faxe B ApYroi MeCTHOCTU OfiHOWA
CTpaHsl.
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MpunoxeHue B
(o6a3aTenbHoe)

UcnbiTaTensHoe 060pyaoBaHue

B.1 O6Lwume nonoxeHus

[nsa npoBefeHUs UCnbITaHWl cucTeMbl HeobxofMbI creaytolyme npubopbl  06opyaoBaHue:

- NpuBopkl ANA U3MEPEHUSI MOCTOSHHOMO TOKAa U HaMpsXXeHUs,

- aMnep4acMeTp Wnu gpyrue cpeacTsa U3MepeHns Ans onpeaeneHns noTpebneHnsa anekTpoaHeprin NOCTOSHHO-
ro ToKa;

- Npubop ANs U3SMEPEHNSA BPEMEHW WU Apyrue CpefCcTBa permcTpayuu BpeMeHH,

- 3TanoHHbIA oToaneKTpuyecknii Nnpudop (Npubopsl), BEIOpaHHLIN M 0TkanMbpoBaHHLI B cooTBeTCTBMU ¢ MOK
60904-2 co crnekTparbHbIMA XapakTepucTMKamMu, aHanorMyHbIMU CNeKTpanbHbIM XapakTepucTukam oToaNEeKTPUYECKOn
GaTapew;

- cpeAcTBa NPoOBepKM NapansienbHOCTH MOCKOCTEH 3TanoHHoro npubopa n 6atapeu B npegernax + 5°%

- AaT4uMKM TemnepaTyphbi;

- cpefcTBa OnpefereHns opueHTauuy;

- aBTOMaTW3MpoBaHHas cuctema cbopa AaHHbIX A7 obecneyYeHns U3MepeHUa napameTpoB CUCTEMBI MpU NpoBe-
OEeHUN UCTbITaHWA.

B.2 Tpe6oBaHus k cucteMe c6opa AaHHbIX

YCTPOUCTBO perucTpauun faHHbIX JOMMKHO MMETb No MeHbLUei Mepe 12-paspagHblil aHanoro-uudgpoBoil npeob-
pasoBaTenb U BXOAHOW AWanasoH, NpeBbIAaoWUiA OXXuaaeMble 3Ha4EHNSA NONOXUTENBHOrO U OTpULATENBHOrO MaKCcu-
MarnbHbIX HanpskeHwil. Cuctema cbopa faHHbIX AorkKHa ObITb HagexHol. Ecnn B cny4Yae oTKNOYEHUs NUTaHUA yTpa-
YeHbl JaHHble MPOAOIKUTENBHOCTHIO Gomnee 4 4 UNKM UHbIE KpUTUHECKUE AaHHble 06 UCNblTaHWsAX, Torga UCMbITaHWUN
criefyeT BbINOSHWUTL CHOBA.

CkopocTb 0T60pa faHHbLIX perncTpaTopoM 3aBUCUT OT TUNAa 3apsaAHOro ycTpoictea. [na ABYXNO3ULIMOHHBLIX KOH-
Tponnepos («Bkn.» n «Bbikn.») ckopocTb 0TO0pa AaHHLIX perucTpatopa A0SHKHA NO MeHbLUeil Mepe BABOE MNpeBLILLATh
TaKTOBYIO YacTOTy KOHTpornepa. Hanpumep, ecnu 3apsfiHoe yCTpOiiCTBO NpoBepaeT HanpskeHue 3apsaaa kaxabie 10 ¢,
oTOOpP faHHbIX JOMKEH NPOBOAUTLCS Kaxable 5 ¢ unu vatye.

[ns KOHTponnepoB 3apsAHOro YCTPOWCTBA C MOCTOSHHLIM HaMpPsDKEHUEM WUIM LUIMPOKOUMNYNLCHOW MoAaynauuein
Hanps»XeHust TakToBas YacToTa MOXET COCTaBMNATb MUNNUCEKYHALI, a He cekyHAbl. CKOpOoCTb 0TOOpa AaHHbIX perucTpa-
TOPOM JAOIMKHA MO MeHblUeld Mepe BLBOE MpPEBLILLATE TAKTOBYIO YacTOTy KOHTponsepa 3apsfgHoro ycrpouctsa. Ecnu
CKOpOCTb 0TOOpa AaHHbIX UCMOMb3YeMEIM PErUCTPaTOPOM HeLOoCTaTouHa, TO MOXHO MPUMEHUTE METOA €XeCEeKYHAHOro
oTbopa fiaHHbIX C UCMOMb30BaHUEM WHTerpaTopa-huibTpa, yCTaHaBIMBaeMoro Ha Bxoae cuctemebl cbopa gaHHbix. MNo-
CTOSIHHAA BPEMeHU Takoro MHTerpaTopa-gpunbTpa AOMKHa MO MEHbLUEH Mepe BABOE MPeBOCXoAUTb nepuos otbopa
JaHHbIX.

Ans onpefenernsa TMNa KOHTpoNepa 3apsgHOro YyCTPoCTBa U ero TakTOBOW YacToTsl MOXET noTpeboBaTbes oc-
Lnnockon.

CoxpaHsieMble faHHble YCPeAHAIOT B NATUMUHYTHOM WHTEpBane, NpUMEHUMOM A5 NoGOoro UCMbITaHUS.

Ana atTecTauyum cuctembl TpebyeTcs BINOMHUTE USMEPEHWE UMW OMpeAEerieHne napameTpoB, NMPUBEAEHHBIX B
Tabnuue B.1.

B.3 Tpe6oBaHusa k gaTunkam

Hatunkn HanpsxeHns JOMmKHBEI UMETb AnanaloH U3MepeHUid, MPEBOCXOASLLMIA MaKcMManbHoe NpefycMOTPEHHoe
HanpshxeHne. MamMepeHus cnefyeT BbINOMHATb C TOYHOCTHIO He MeHee 0,01 B.

Mpubopbl ANA NU3MEPEHUST HaMPSXEHUA U CUMBl NOCTOSIHHOTO TOKa AOMKHLI cooTBeTcTBOBaTE MOK 60904-1, 3a
UCKIIO4YEHNEM TOro, YTO TOYHOCTbL JormkHa BbiTk B Npefenax + 1 % NonHoii Lwkasbl.

Hatunku TemnepaTtypbl JOMKHbI UMETb AWana3oH U3MepeHuidl, NPeBOCXOAALLNIA OXuaaeMble MakcumaribHble no-
TNOXWUTeNbHbIE U OTpULaTeNbHbIe 3HaYeHUA TeMnepaTypbl CUCTEMbl U OKPYXaloLLero Bo3ayxa, U TO4HOCTb He Xyxe 1 K.
MN3mepeHns TemnepaTypbl fOMKHLI BLINOMHATHCA C TOYHOCTHIO He Xyxe + 2 K.

HaTtunk ocBelLLeHHOCTU JOMKEeH MMETE YAOBNETBOPUTENbHBIA AWanasoH U3MepeHUit M TOYHOCTb He MeHee * 5 %,
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Tabnuya B.1 - MNapameTpbl, KoTopble TpeGyeTcA U3MEPUTb UM ONpeAenUTL NpU NpoBepke paboTocnocoGHOCTM
cucTeMbl

MapameTp Pernctpupyemoe 3Ha4yeHue MpuMmeYaHune
HanpsbkeHue poToanekTpu- MuHUMyM, cpefHee U MakCuMyM HanpsbkeHue doToanekTpuydeckoin 6aTtapemn go
Yeckoi baTapen 3alUTHLIX AMOA 0B

MuHUMYM, cpefHee U MakCUMyM N3amepsaeTca y Ab

HanpsixeHue Harpy3ku
MWHUMYM, cpefiHee U MakCUMyM
HanpspkeHne Ab

Tok poToanekTpuyeckoii ba- MWHUMYM, cpefHee U MakCUMyM
Tapeu
MWHUMYM, cpefiHee U MakCUMyM
ToK Harpysku
BenuyuHa 3apsga v paspsga Ab

Tok Ab

Temnepatypa Bo3gyxa CpepHsas

Temnepatypa mogyns CpepHsas HMcnonbsyetca MOK 60904-5

Temnepatypa Ab CpegHsas Ha gatyuke TemnepaTypHOW KOMMNEHcaUUn Unin
oTpuuartensHoM BeiBoge Ab

OHepreTuyeckasn ocBelLeH- OHepreTuyeckasn ocBeLLEeHHOCTb OTanoHHbI Npubop, TOK KOPOTKOrO 3aMblKaHUS

HOCTb “ Temneparypa aTanoHHoro npubopa

MpoAomkUTENbHOCTL paboTbl
Pa6oTa Harpyaku Harpysku
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MpunoxeHue C

(o6a3aTenbHoe)

OnpepeneHue BbIXOAHbLIX XapaKTEPUCTUK MMUTATOPA NPU UCMILITAHUAX CUCTEMbI B NOMELLEHUN ¢
nNpUMeHeHNeM UMUTATOPaA (POTOINEKTPUYECKOrOo Moy

MpuMeyaHUue - HeKkoTopble UMUTATOPLI POTOINEKTPUYECKOTO MOAYNS MOTYT OblTb HECOBMECTUMBI C
KOHTponnepami 3apsagHoro ycTpoiicTBa BCreACTBUE HECOOTBETCTBUS UX BHYTPEHHel TakToBOW YacToThl.

C.1 AMUTaLMA UICTOUYHUKA NOCTOAHHOIO TOKa

Ha pucyHke C.1 yka3aHbl aTansl, Heo6XoAMMbIE ANS ONpefefeHns ycTaHaBNMBaeMbIX 3HaYEHUA UCTOYHUKa Mno-
CTOSIHHOTO TOKa, UMUTUPYHOLLEro pOTOSNEKTPUYECKNIA MOZYIb.

XapakTepHCTHKH HOAYNA
(CYH, HPT3)

TeMnepaTypa Bo3ayxa ‘I - r Ipaduk
J L OCEEWEHHOCTH

L 4

Y

lpoueaypa Koppekumn no
TEMNEpaType U IHEPreTHYECKON
OCBEUeHHOCTH

Y
flManasoH HanpsuKkeHus Kownnexr gonet-

AB AMNEPHbLIX XapaKTePUCTHK
GaTapen

A 4

Mposepka
paGorocnocoGHocTH

BC 13304
PucyHok C.1 — Briok-cxema AnA onpefeneHnsa ycTaHaBNuBaemblX 3Ha4€HU UICTOYHUKA NOCTOAHHOIO TOKa,

UMUTUPYIOLEro chOTOSNEKTpUHECKYto GaTapeto cucTembl

B npegnonoxexun, 4to xapakrepuctukn moayna npu HPTO onpeaeneHsl, TpebyeTca N3MepUTb TONBKO Xapak-
TepucTUkM moayns npy CYU (CM. JaHHbIE 0 XapaKTepuUCTUKax MoOAyns).

BbIxogHble 3Ha4YeHus, cooTBeTCTBYOWMNe yCcnoBuaM 3agaHHOro 3TanNOHHOrO COJNIHEYHOro AHA, pacCcHUTbIiBaKOT

No BbIpaXXeHuio, BKIovatoLemy B ce6a koppekTuposky BAX no TemnepaType u SHepreTMyeckoi 0CBELEHHOCTU.
YpaBHeHUA nepecyeTa A ToYeK AaHHbIX BAX:

IL=1I- ?-;3:
K21

U: = U1+(UXX'2'U}GH}+R"‘(I1_I:}

E,

Tyaz = D - [1 +54 - (T3 _Ti)]E‘
rae iu
Vs = Um.[l ¥ a-ln%+xU-{Tg T

MapameTpbl Moayna
My — TeMnepaTypHbli KOIPPULMEHT TOKaA KOPOTKOro 3aMblKaHUA (CTaHAAPTHOE 3HAYEHWe Ap = 0,0005/°C).
g - TeMnepaTypHblii  KOS(PPULMEHT HanpsDKEHWS XONocToro xofia (CTaHAapTHOE 3Ha4YeHue sij
0,004/°C).
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u - 6e3pa3MepHblii KO3PMULMEHT NONPaBKK HaNPSHKEHUSI XOMNOCTOro XoAa Mo 3HepreTU4eckoli OCBELLEHHOCTH
(ctaHpapTHoe 3HaveHue & = 0,06).

* M - nocneposaTtesibHOe COMPOTUB/EHUE MOAYns, (DOTO3NEeKTpUYeckoii b6atapen (CTaHgapTHoOe 3HadveHue
= 0).

B pesynbTarte BbIMOMHEHUS MPOLEAypPbl KOPPEKTUPOBKM MO TemnepaType W 3HepreTMyeckoin OCBELLEHHOCTN onpe-
fensetcs Habop BAX, cooTBeTCTBYOLMI 3afaHHOMY 3Ta/IOHHOMY CO/THEYHOMY AHIO (CM. pucyHoKk C.2). BbinonHseTcs
MOCTPOEHMEe OfHOW KPUBOW NS Kax[ol CTyneHu AHEBHOro Npochuns 3HepreTmyeckoi ocBelleHHocTW (cMm. pasgen 15).
OTa npoleaypa A0/HKHa ObiTb BbINOMHEHA A1 KOKAOT0 Npouns aHepreTn4yeckoin 0CBeLeHHOCTUN, KOTOpbIA MCNonb3o-
Ba/ICA B MpoLiefype NpoBEPKN paboToCnocobHOCTU.

Tok mogyns, A

- PacueTHana BAX;

> —uWINUINIo/ 1,
— - TNHNA TOYeK NUKOBOM

MOUWHOCTH.
PucyHok C.2 - Habop BAX, cOOTBETCTBYHOLMIA HEBHOMY NPOCIUI0 3HEPTETUYECKON OCBELLEHHOCTYU

HanpshkeHne B cucTeme onpegensercsa HanpsxeHvem Ha Ab. ®oToanekTpuyeckas 6artapes, Takum 06pasom,
hyHKUMOHMPYET B Anana3oHe HanpshkeHuin Ab. 3TOT Auana3oH orpaHvuuyeH AByMS npegenamun. BepxHuM npegenom siB-
NseTcs 3afaHHOe HanpsbkeHne OTK/YEHUS Mpu NoMHOM 3apsge AB, Npu KOTOPOM MPOMCXOAMUT OTKHYEeHUe (hoTOo3Mek-
Tpuyeckoit 6aTtapen. HmxHUM npefenom sIBNSETCS HanpsbkeHue rnybokoro paspsifa, Mpy KOTOPOM BK/IHOYaETCs 3almra
AB 1 KOTOPbI He MOXET BbITb NPEOAO/IEH NPU HOPMaSILHOW paboTe cUCTEMbI.

BAX BHYTpW 3TOro guanasoHa MOryT ObiTb OLEHEHbl fIMHElHbIM 06pa3oM. 3T pacyeTHble JIMHWUU Ha3blBaloTCA
pabounmy AMHMSAMKU (cM. pucyHok C.3). [ nosay4yeHusi JOCTaTOYHOW TOYHOCTU BbIXOAHbLIX XapakTepuUcTUK MmmuTaTopa
Kaxxgan kpusas BAX B gmanasoHe HanpshkeHuii AB onpegensieTcs ¢ noMoLblo ABYX pabounx AvHWiA. Pab6oune nnHum
CTPOAT MO TPem Toukam Ha kpvBoi BAX. lNepBoli TOUKOW AABNSeTCA Touka nepeceyveHuss BAX 6atapen C HWXHENW rpaHu-
uein gnanasoHa HanpsbkeHuii (Li). Btopas Touka (M/) HaxoguTCcs B cepeguHe 3aJaHHOro AvanasoHa HanpshkeHwid. Tpe-
Tbei Toukon (Hi) AsBnsieTcs Touka nepeceveHns BAX 6atapen € BbICLUENA rpaHULER Auana3oHa HanpshkeHus.

C.2 MNpouegypa nmntaunn batapeun

DNEeKTpUYECKUEe XapakTepucTuKn DOTO3NEKTPUUECKO GaTapen MMUTMPYKT C MOMOLLBHD NPOrpaMMuMpyemoro
NCTOYHMKA NOCTOSIHHOIO TOKa.

3apsag AB ynpasnsieTcs NporpaMmHbIM YCTPONCTBOM.

BxogHble mapameTpbl: 3HAYEHWS HanpshKeHWs 1 Toka Touek BAX Ana nuHeliHon annpokcuMaumy XapakTepucTuk
6atapen; HanpskeHne Ab.

BbixogHOl napameTp - TOK hOTO3NEeKTpUYEecKoli baTapen.

MeTofom mocnefoBaTenibHOrO NPUOGAVKEHUS C yH4ETOM HanpshkeHus AB M3MeHAT 3HauyeHve Toka u onpege-
NAT paboune TOYKM MO TOKY U HanpsbkeHuto, A0 Tex Mop noka pa6ouyas Touka MO HaMpPsHKEHWHO U TOKY He AOCTUrHeT
pab6oueli MMHMM hoToanekTpuyeckoin 6atapen (cM. pucyHok C.4).
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C.3 YcTaHOBKa ANA UCNbITaHWi

Cuctema 6e3 Ab fo/mkHa ObiTb YCTAHOB/IEHA B KMMaTUYeCcKylo kamepy (cM. pucyHok C.5). B Tom cnyyae, Ko-
roa B 3apsgHOM YCTPOCTBE MCMNO/b3yeTCsA OTAe/bHbIA AaTUMK TeMnepaTypbl, BOSMOXHO NOMeLLeHe B KIMMATUYeCKYHo
Kamepy Tosibko AB.

HanpspkeHve, B

MpunmeuvyaHune - BeptukanbHas nuHns 11,1 B - AMHWS OTKAOYEHMS MO HU3KOMY HanpsbkeHuto (OHW), BepTukanb-
Has MHNA 14,6 B - NNHUA OTKNIOYEHUSA MO BbICOKOMY HanpsbkeHuto (OBH). 3nauvenna OHW n OBH 3apjalotcsa KOHTPOII-
nepom 3apsifa (ycTaBka), pas/iMuHble KOHTPO/INEPbl 3apsfa MMelT pasfivyHble 3HaveHuss OHW n OBH.

PucyHok C.3 - Mpumep annpokcumaumn BAX poToaNekTpuyeckoin 6atapen ¢ noMoLLbio Habopa paboumnx AnHUiA
6atapen (Ab 12 B)

HanpsixeHve 6atapen

PucyHok C.4 - NTepaumoHHbIl NpoLecc YTOYHEeHWs Toka
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PucyHok C.5 - Cxema ycTaHOBKM A/151 NPOBEPKM paboToCNOCOBHOCTU DOTO3/IEKTPUYECKO CUCTEMBI C MMUTa-
TOPOM (POTO3/IEKTPUYECKOTO MOAY /A

C.4 ANropuTm ANS MMUTALUKN XapakKTepucTuk 6aTtapeu

Ha pucyHke C.6 npvBeAeH anroputM MMUTALUM XapakTePUCTUK GaTapeu.

NPT+ HanpsbkeHne Ha paboyeit nmHuK; N1 - TOoK Ha nHuMKM 1 (cm. pucyHok C.4);
fi - M3MepeHHbIN TOK A0 AeACTBNA 06paTHOI CBA3N

PucyHok C.6 - Bnok-cxema umutalmm xapakTepucTuk 6atapeun, npeacTaBnsiolLas oAUH Lar no BpemMeHn Ans rpadmka
npoBepkn paboTocnoco6HOCTU CUCTEMDI
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Mpunoxenune JA
(cnpaBoyHOe)

CBefeHus 0 COOTBETCTBUU CCbITOYHbIX MeXAYHAPOAHbIX CTAHAAPTOB CCbISTOYHbLIM HALMOHANbHbLIM
ctaHgaptam Poccuiickoin ®egepaummu u AeCTBYIOWEMY B 3TOM Ka4eCTBe MeXrocyaapCTBeHHOMY

Tabnunuya OA1

cTaHpapTty

quo::foqew?wemﬁl:: g;f;?,.; CO0T" | OBosHaueHne U HauMeHoBaHMe COOTBETCTBYIOLLErO HaLWOHaMNbHOro,

DOHOMG CTAHIAPTA MeXrocylapCTBEHHOro cTaHjapTa

M3K 60364-7-712 IDT FOCT P 50571.7.712-2013/M3K 60364-7-712:2002 «OnekrpoycTaHoB-
KN HU3KOBOMLTHBlE, YacTb 7-712. TpeboBaHMA K crneyuarbHbIM MeKT-
poycTaHOBKaM WMM MecTam WX pacrnonoXeHusd. CUcTeMbl NUTaHUs ¢
“cnonb3oBaHWeM goToanekTpudeckux (PI) conHeyHbIX 6aTapein»

M3K 60904-1 MOD FOCT 28977-91 (MOK 904-1-87) «®doToanekTpudeckne npubopei.
YacTb 1. MamepeHUs oToanekTpu4ecknx BoNbT-aMnepHbIX Xapakrepu-
CTUK»

M3K 60904-2 MOD FOCT P 50705-94 (M3K 904-2-89) «PoToanektpuyeckne npubopei.
YacTb 2. TpeboBaHMS K STaNOHHLIM COMTHEYHLIM 3NeMeHTam»

M3K 60904-5:1993 - *

M3K 61215 - *

M3K 61646 IDT FOCT P MOK 61646-2013 «Moaynu coToanekTpudeckme. ToHkonne-
HOYHble Ha3eMHble. MopsAok MPOBEAEHWA WCTbITaHUA ANS noaTBep-
XOEHUS COOTBETCTBUSA PYHKLMOHAMBbHLIM XapakrepucTukam»

M3K 61730-1 IDT FOCT P M3K 61730-1-2013 «Mopaynu doToanekrtpudeckne. OLeHKa
BesonacHocTh. YacTb 1. TpeboBaHMA K KOHCTPYKLMUU»

M3K 61730-2 IDT FOCT P M3K 61730-2-2013 «Mogynu doToanektpudeckne. OLeHKa
BesonacHocTh. YacTb 2. MeToabl UCMbITaHNAY

M3K 62093 IDT FOCT P M3K 62093-2013 «CuctemMbl hoToarneKkTpudeckne. KOMNOHeH-

Tbl pOTO3MEKTpUYecknx cuctem. MeTofbl UCMBITaHWA Ha CTOWKOCTL K
BHELLUHUM BO3€NCTBUAM»

CTBUA CTaH4apTOB!:

- IDT — naeHTUYHbIe CTaHfapThl;
- MOD — MmoguduLUUpoBaHHbIe CTaHAAPTHI.

* CoOTBETCTBYIOLLUMIA HaUMOHanNbHEIA cTaHaapT oTcyTcTByeT. [Jo ero yTBepXaeHua pekoMeHayeTca Ucnonb3oBaTh
rnepeBof Ha PyCCKWil A3bIK JaHHOro MexayHapoAHoro craHfapta. Nepesoa AaHHOro MeXAyHapojHoro craHjapra
HaxoguTcsa B PefepansHOM MHPOPMALMOHHOM POHAE TEXHUHECKNX PErMaMeHTOB U CTaHAapToB

MpumMeyaHne — B HacToswel Tabnuue Mcnonb3oBaHbl criefylolue YyCnoBHble 0603Ha4YeHUs1 CTENEeHn cooTBET-
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[1] M3K 61215

[2] MOK 61730-1

[3] M3K 61730-2

[4] M3K 60364-7-712

[4] M3K 61646

[5] MOK 62093

[6] M3K 61853 (BCe uacTn)

[7] M3K 60904-2

[8] M3K 60904-1
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Bubnuorpadusn

Moaynu ¢oTosnekTpuyeckue HasemHble U3 KPUCTannU4eckoro KpeMHMs.
OueHka KOHCTpYKUuKU u yreepxaeHue no obpasuy (IEC 61215 Crystalline
silicon terrestrial photovoltaic (PV) modules — Design qualification and type
approval)

Atecrauma doToranbBaHU4eCcKkoro mMoaynss Ha 6esonacHoctb. Yactb 1.
TpeboBaHua Kk koHCTpykuun (IEC 61730-1 Photovoltaic (PV) module safety
qualification - Part 1: Requirements for construction)

Atecrauma doTtoranbBaHUYECKOro Moayna Ha Ge3onacHocTb. Yactb 2.
TpeboeaHua k ucneitaHusam (IEC 61730-2, Photovoltaic (PV) module safety
qualification. Part 2: Requirements for testing)

YCTaHOBKU anekTpuyeckue 3gaHuii. Yactb 712. TpeboBaHus Kk cneuumanb-
HbIM YCTAQHOBKaM WNKU pPacnonoxeHuto. CUCTEMbI MUTAHUA C UCMOSNb3OBa-
HMEeM (OTOSNEKTPUYECKMX COMHEYHbIX OGatapenn (IEC 60364-7-712,
Electrical installations of buildings — Part 7-712. Requirements for special
installations or locations — Solar photovoltaic (PV) power supply systems)
Moaynu hoToanekTpuyeckne TOHKOMMEHOYHble ANl HAa3eMHOro NnpuMeHe-
HUA. KBanudurkaymoHHasa oLeHKa KOHCTPYKLUK 1 yTBEpxXaeHue no obpasyy
(IEC 61646 Thin-film terrestrial photovoltaic (PV) modules — Design qualifi-
cation and type approval)

KomnoHeHTbl paBHOBecus HOTOSNEKTpUYEeckux cucrtem. OnpeneneHue
npupogHbix cpen (IEC 62093 Balance-of-system components for photovol-
taic systems — Design qualification natural environments)
doToanekTpuyecknin Moaynb. AcnbiTaHusa pabounx xapakTepucTuK u aHep-
reTM4eckon HomuHanbHou mowHoctu (IEC 61853-1:2011 Photovoltaic (PV)
module performance testing and energy rating)

Mpubopsbl doToanekTpuyeckue. Yactb 2. TpeboBaHUSI K 3TANOHHLIM COJl-
HeyHbIM anemeHTam (IEC 60904-2, Photovoltaic devices — Part 2: Require-
ments for reference solar cells)

MpuGopsbl doToanekTpuyeckue. HYactb 1. UamepeHue BONbT-aMNeEPHbIX Xa-
paktepuctuk doToanekTpudeckux npubopos (IEC 60904-1, Photovoltaic
devices — Part 1: Measurement of photovoltaic current-voltage characteris-
tics)
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KnioueBble crnoBa: aBTOHOMHblE (DOTOSMEKTPUYECKME CUCTEMBI, crieumdukauum, mMeToabl U Nopaaok
UCMbITAHUIA, paboTOCNOCODHOCTL, paboyne xapakTepuCcTUkn
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