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HAUMWOHANbHBIA CTAHBJBAPT POCCUMUCKOWU OSEREPALUMUMU

BATAPEU CBUHUOBO-KUCITOTHbLIE CTALUUOHAPHDBIE
YacTtb 11
OTKpbITble TUNDI.

O6wue Tpe6oBaHUA U MeTOALI UCMLITAHUA

Stationary lead-acid batteries.
Part 11. Vented types. General requirements and methods of tests

Hara BBepenna — 2017—01—01

1 O6nacTtb NpUMeHeHunA

Hacrosiuumit ctaHgapT pacnpocTpaHAeTca Ha CTauuoHapHble CBUHLOBO-KUCMOTHBIE akKyMynsiTopbl U
6aTapen, npegHasHavyeHHble ANsl 3KCNyaTauum B HENOABUMXKHOM COCTOSIHAM (TO ecTb, Kak npaBuo, 6es
nepemMeLleHnsi C MecTa Ha MecTo) U NOCTOAHHO MOACOEAUHEHHBIE K HAarpy3ke U UCTOUHUKY NUTaHUS MOCTOSIH-
Horo Toka. batapen, paGoTaroLme B TakUX YCOBUSIX, HA3LIBAKOTCS CTaLMOHAPHBIMU.

CBUWHLIOBO-KUCIIOTHBIE aKKyMYyNATOpbl U 6aTapeun nobbiX TUMOB U KOHCTPYKLUMIA MOTYT BbiTb NPUMEHEHDI
B KaYecTBe cTauMOoHapHbIX. HacToawui cTaHaapT pacnpocTpaHAaeTcs TOSNbKO Ha CBUHLOBO-KACTOTHBIE akKy-
MynaTopbl U 6aTapen OTKPLITLIX TUMOB (Aanee — akKyMynsiTopbl U 6aTapen).

HacTosawwii cTaHaapT ycTaHaBnMBaeT obwme TpeboBaHWsa U OCHOBHBLIE XapakTEPUCTUKN, a TaKKe COOT-
BETCTBYOLUME METOAbI UCMbITAHNIA, OTHOCALLMECS KO BCEM TUNAM U KOHCTPYKTUBHBIM (hOpMaM CBUHLOBO-KUC-
MOTHBIX CTALWOHAPHLIX GaTapei, KpoMe TUMNOB C PEryMpyoLLMm KnanaHoM.

PekomeHOaunm no UCnonb3oBaHUIo UCMBbITAHWIA B 3aBUCMMOCTI OT obnacTn NpUMeHeHus ctaumMoHap-
HbIX 6aTapei NpuBeaeHbl B Tabnuue A.1 (npunoxeHue A).

PekomeHAaLmMmM No UCMONb30BAHUIO UCTIBITAHWUA B 3aBUCUMOCTUW OT TUMA (KOHCTPYKLMMN) akKyMynsiTopoB
1M MoHOBI0KOB NpuBeaeHbl B Tabnuue A.2 (npunoxeHue A).

3asBnNeHNs 1 YTBEPXKAEHUS N3rOTOBUTENS OTHOCUTENIbHO OCHOBHBIX XapaKTepUCTUK BaTapei OOMKHbI
COOTBETCTBOBATbL 3TUM UCTILITAHUAM.

WcnbiTaHus MOryT BbITb MCNONBb30BaHBI 411 OLEHKX TUNa.

2 HopmaTuBHbIE CCbINKH

B HacTosileM cTaHgapTe NCcnonb30BaHbl HOPMaTUBHBIE CCBINKU Ha criefytolime MexayHapoaHble cTaH-
AapTel. Ana AaTmpoBaHHbIX CCLINOK CriedyeT UCMOoNb3oBaTh TONbKO yKasaHHoe uadaHvie, Ans HegaTupoBaH-
HBIX CCbISTOK CriedyeT NUCMonb3oBaTh NnocregHee n3gaHue ykazaHHoro JOKyMeHTa, BKIovas Bce Nonpasku.

IEC 60050(151) International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and magnetic
devices (MexayHapoaHbI 3neKTpoTEXHUYECKUIA cnosapbk. YacTb 151. AnekTpuueckne U MarHUTHble YCTPOU-
cTBa)

IEC 60051 (all parts) Direct acting indicating analogue electrical measuring instruments and their
accessories [(Bce 4yacTu) [MNpubopbl 3rEKTPOUIMEPUTENbHBIE aHarnoroBble MOKa3sbiBaOLWME MNPSIMOTo
OEeNCTBUS N YacTUu K HAM]

IEC 60359 Electrical and electronic measurement equipment — Expression of performance
(AnnapaTypa u3mepuTenbHasa anekTpudeckas U aneKTpoHHas. BelpaxeHue paboumx xapakTepucTuk)

IEC 60417 (all parts) Graphical symbols for use on equipment [(Bce yacTn) Obo3HaveHus rpacduyeckmne
anda annapatypbl]

U3panune opmumnansHoe
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IEC 60485") Digital electronic d.c. voltmeters and d.c. electronic analogue-to-digital converters (Snex-
TPOHHbIE LpPOBELIE BOMbTMETPbI MOCTOSIHHOIO TOKA U 3NEKTPOHHEIE aHanoroBo-LudpoBkle NpeobpasosaTe-
1M NOCTOSIHHOTO TOKA)

3 TepmuHbI, onpegeneHus U 0603Ha4YeHNA

B HacTosiem cTangapTe NpUMEeHeHbl creaytoLlne TepMUHbl C COOTBETCTBYHOLLIMMUI onpegeneHusaMn:

3.1 3anac anekrtponura (electrolyte reserve): O6bem anekTponunta Mexay oTMe4YeHHbIMU MAUHUMAaTTb-
HbIM U MaKCUMarbHbIM YPOBHSAMN.

3.2

HasHavyeHHas eMKocTkL Gatapeu C,, (rated capacity, C,): Konuyectso anektpudecTtsa, sasBfeHHoe
N3roTOBUTENEM, KOTOPOE akKyMynaTop unu 6atapest MOXeT oTAaTb Npu onpefeneHHbIX YCTaHOBMNeHHbIX
YCroBUAX Mocne NofHoro 3apsga. 31a BenuymHa obbluHO BbipaXaeTcs B aMmnep-yacax.

[M3K 60050-4862), ctaTbs 486-03-22]

Onsa crnpaBKn: Ha NnpaxkTuke OLIeHKOM BbIHOCMNBOCTHU aKKyMynﬂTopa/6aTapeV| ABndeTca ux pecypc.
3.3

HOMUHanbHasa eMkocTb C, (nominal capacity, C,,,): CooTBeTcTBYIOIWEE NPUBNU3UTENIBHOE KONU-
YECTBO 3/1EKTPUYECTBA, UCMOMb3YeMoe ANA MAeHTUdUKALMN EMKOCTU akkyMynsTopa unn Gatapeu. 91a
BENMUMHa 06bIYHO BhIpAXaeTcsa B amnep-4acax.

[M3K 60050-486%), cTatbst 486-03-21]

3.4 BbIHOocnMBocTLY) (endurance): CnocoBHOCTL akkyMynsTopa unn 6atapen 6bITb B paboTocnoco6-
HOM COCTOSIHUW U BbINOMHATL He06X0AUMY0 paboTy B TpebyeMbIx peXxuMax B Te4eHne MUHUMAarbHOro nepu-
oJa BPeMeHW Ui MpU UX MOBTOPEHUSX.

B HacTosileM cTanAapTe NpUMeHeHbl cneaytolne 0603HaqYeHUs:

Cy, (Cyyy — HasHaYeHHas emMKoCTb;

C,, (Chom) — HOMUHaILHAA EMKOCTb;

C. (CRr) — coxpaHHOCTb 3apaaa;

qu (C4) — hakTnyeckas eMKoCTb;

I, (I ) — TOK KOPOTKOrO 3aMblKaHUs;

1, (I;) — paspagHbIi TOK;

Ry, (R;) — BHYTpeHHee COMpoTUBNEHNE;

U, (Us) — koHevHoe HanpsbkeHue paspsaa;

Upn (Upo) — HanpsikeHne ioTUpYyOLLEro pexrma (NocTosiHHOro noasapana).

4 MexaHu4yecKas NPOYHOCTb

CTaunoHapHble akkyMynsTopbl UK GaTapen OOMKHbI BblAEPXKUBATL MEXaHUYECKUEe Harpysku, uMmelo-
LMe MEeCTO NpU HOpMarbHOM TPaHCMOPTUPOBKE M 3KCMyaTaumm.
B cnyyae Heo6xognuMocTu TpeboBaHNA K CEMCMOCTOMKOCTM OTOBapuBaloT CneLmarnbHo.

5 YpoBeHb aneKkTponuTa

5.1 Kaxablil akkyMynaTop AoskeH BbiTb 06opyaoBaH YCTPONCTBOM A onpeaeneHnst MMHUManbHOro
1 MaKkcUMarnbHOro YPOBHEW aMeKTponuTa.

5.2 [na MOHOGNOKOB 13 NOMYNpo3pavHbIX MaTepranoB MeTKA MUHUManbHOro 1 MakcumarnbHoro ypos-
HSl aNeKTponuTa AOMKHbl BbITb HaHECeHbl Ha CTEeHKY MOHOGoKa.

1) OTmeHeH 6e3 3ameHbl.

2) 3ameHeH Ha MOK 60050-482(2004).

3) 3amenen Ha MOK 60050—482 (2004).

4) [Ins cnpaBku: Ha NPaKTUKe OLLEHKOW BLIHOCIMBOCTM akkyMynsTopa/6aTapeu sSBNAETCA WX pecype.
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5.3 [ns MOHOGMOKOB, U3rOTOBIIEHHBIX U3 HEMPO3paYHOro MaTtepuana, f4omkeH GbiTb NpeaycMoTpeH
WHAMKATOP, NOKa3blBaOLMA NOMOXEHWUE YPOBHS 3MEKTPOIUTA MO OTHOLLEHUIO K MUHUMAMLHOMY U MaKcu-
MarnbHOMY YPOBHSAM.

6 3anac anekrponurta

6.1 3anacanekTponuta (cM. 3.1) Hapsiay ¢ KOHCTPYKUMel 6aTapeun U ucnonsb3yembiM criocobom sapaia
onpeenseT 4acToTy NPoBepPOoK ANs KOPPEKTUPOBKA YPOBHS 3MEKTPONUTA.

6.2 Ons 6atapeit, ucrionbsyemblx 4ns paBoThl BO hroTupytoliem pexxume’) (cm. 8.1), MUHUMANBHBIiA
3arnac afnekTponuta onpeaensioT no nepeyncnexuto d) 8.2.

7 EmkKocTb

(UcneiTaHne — no pasgeny 14.)

7.1 CyuwecTBeHHON XapakTepucTUKON CTaLMOHapHOro akkyMmynstopa unmn 6atapen ABnsieTCA eMKOCTb,
AOCTYMNHas ANs XpaHeHWs 3MeKTpu4eckon sHeprin. EMKoCTb BeipaxaeTcs B aMmnep-vacax (A - 4) U U3MeHsi-
eTCs B 3aBMCMMOCTU OT YCIOBUIA 3KCTyaTaummn (BpeMeHu paspsiga, Toka, KOHeYHOro HanpsikeHUst n Temnepa-
Typhl).

PekomeHayeMbIMU 3HaUYEeHUSIMU BpeMeHN paspsaaa t aBnsoTcs:

240; 20; 10; 8; 5; 3;2;1; 0,5 4.

M3 3TuX pasHbiX 3Ha4YeHWin t MoXeT BbITb BEIOPaHO O4HO 3HaYeHWe 1 UCMONb30BaHOo AN onpeaeneHunst
HasHavyeHHoW emkocTu C, (cm. 3.2).

7.2 Haunbonee yacTo ucrnonb3yemble 3HaveHus f HaxogaTtcs B uHTepsane oT 10 go 3 v. [ins atux sHave-
HWUI KOHeYHOe HanpshkeHVe paspsaa (HanpsxeHue B KoHLe paspsaa) A0SKHO BeiTb U, = 1,80 B Ha akkymyns-
TOp (ecnu nHoe He pekoMeHayeTcs UK He TpebyeTca usroToBUTENEM MM noTpebutenem). Ana apyrux
PEXMMOB paspsaa PekoMeHAyeMble 3Ha4YeHUsl KOHEYHOTo HarnpsbkeHus U, OOMKHbI BbiTb YCTaHOBMEHb! B
HaLoHanbHeIX cTaHaapTax Unu 3ajaHsbl U3roTOBUTENEM BMECTe CO 3HaveHnem C, 1N 3HaYeHNAMN ApYTrux
XapakTepucTvK (CM. 7.5).

7.3 PaspagHblii Tok 1, A, COOTBETCTBYIOLMNIA HasHa4YeHHon emkocTi C,,, Npy BbIBpaHHOW HOPMarbHOM
TemnepaTtype 20 °C unu 25 °C paBeH:

,nchn (1)

rMpv paspsiae A0 KOHEeYHOro HanpsbkeHna paspsaga U, B cooTBeTcTBUM € 7.2.

7.4 dakTnyeckyto eMKOCTb Cq) cneayet onpeaensTh Npy paspsaae NosIHOCTLIO 3apsKeHHOo akKyMyns-
Topa unn 6aTapeun cornacHo pasaeny 14. NonyyeHHoe 3Ha4YeHWe UCMONb3YIOT A51sl CPaBHEHUS C Ha3HaYeHHOMN
eMKocTblo Cp,, YCTAHOBNEHHOW U3roTOBUTENEM, UIU ANst KOHTPOIS COCTOSIHUA akKymynsaTopa unu 6atapeu
nocrne AnUTenbHbIX NepUoaoB 3KCNyaTauuu.

7.5 OnpegeneHue ¢akTU4ECKON E€MKOCTH Cq) B COOTBETCTBUM C pasaenoMm 14 Takke MOXeT ObiTb
MCNONb30BaHO ANSi CPaBHEHUS! C XapakTepucTUkamn, ykasaHHbIMU usrotoButenem. B atom cnydae tok I,
ykazaHHbI B 14.4, nonxeH 6biTb 3aMeHeH APYrMM 3HaYeHUeM Toka, COOTBETCTBYIOLLIMM 3TUM XapakTepuctu-
Kam.

8 MpurogHocTb 6aTtapen Ana pa6oTbl BO (pnOTUPYIOLEM peXxumMe

(UcnbiTaHne — no pasgeny 15.)
8.1 CtaumoHapHble 6aTapeu, B OCHOBHOM UcCNoONb3yeMble Kak chnotupylowme

OkcnnyaTauust Bo (hnoTUpyoWweM pexume npeycMaTpusaeT Hanmume NocTosiHHOro Hanpsbkenus Uy,
HenpepbIBHO NogatoLleroca Ha BbiBoabl 6aTapen, ocTaTouHOro AnNs noaaepxaHusi 6atapen B COCTOAHUM,
BNM3KOM K MOMHOMN 3apsixeHHOCTH, YToBbl 6aTapes Npu Heo6XxoAUMOCTU Morna o6ecneunTb NUTaHWe Harpys-
k1 npu cboe B ee OCHOBHOW Lenu nuTaHus. MpurogHocTb GaTapen Ans Takoi aKcryaTauun nposepsioT
UCTIbLITaHNEM, NPOBOANMBIM Ha akKKyMynaTopax unm 6aTtapesix.

1) Onsa cnpasku: dnoTUpYIoWMIE PEXMM — PEXUM SKCTIyaTaumm Gatapen B YCrioBUSIX MOCTOSHHOMO noasapsiaa
(M) Npy1 NOCTOSIHHOM HarpPsLKEHUN.
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Batapeu, He NpeAHa3HayYeHHbIE ANA 3KCNyaTauuy Bo (noTUpyioLleM pexume (HanpuMmep, ComnHeY-
Hble), He crieqyeT OLEHUBaTb B COOTBETCTBUM C METOAOM UCTILITaHWIA, U3NOXKEeHHbIM B pasgene 15.

8.2 Bartapeu, NOCTOSIHHO IKCNNyaTUpyeMbie BO (hrioTUPYIOLIEM peXume

Batapeu, NOCTOSIHHO 3KCMIyaTUpyembie BO (OIIOTMPYIOLEM pPeXUMe corrnacHo pasgeny 15, AOMKHbI
oTBevaTb creaylowmm TpeGoBaHuaM:

a) MIOTHOCTb 3MEKTPONIUTa BO BCEX akKyMy isiTopax AoSDKHa OCTaBaTbCs B 3aflaHHbIX Npeaenax;

b) HanpsbkeHue KaXA0ro akkyMynsaTopa AOIHKHO OCTaBaTbCs B 3aflaHHbIX Npeaenax.

[MpwumeyaHn e — B HekoTopbix 6aTapesx MOHOGNOYHON KOHCTPYKLMN HAaNPshKEeHUE OTAENbHbIX akKyMyNsITOPOB
N3MEPUTb HEBO3MOXHO. B atom cny4ae oueHKy 0QHOPOAHOCTU crneAyeT BhIMONHATL NO HANPSXKEHUIO OTAENbHbIX MOHOGMNo-
KOB;

C) Mo UCTeHeHUN LecTn MecsLeB dakTuieckas eMKocTb Cy, onpeaensemas npu paspsie B COOTBET-
CTBUM C pasaenom 14, He AorkHa 6biTb MeHee C;

d) no ucTeveHUn LWECTN MecALeB NOTePA 3NeKTPonuTa He AosDkHa npesbiwartk 50 % obbema mexay
MUHUMANbHBIM U MakchmasbHbIM ypoBHAMU. OBbem Mexay MUHUMASbHBIM U MaKCUMalbHLIM YPOBHAMM
AormkeH BbiTb yKasaH UarotoBuTenem.

9 BblHocnuBoOCTL (pecypc)

Cwm. onpegeneHue 3.4.
B 3aBucumocTu oT 6aTapen 1 yCrnoBuin NPUMEHeHNs UcnbiTaHWe Ha BbIHOCIIMBOCTL (pecypc) NpoBoasAT
nyTem paspagHo-3apsagHoro LMKNMpoBaHUA Unn nyteM nepesapsaga.

9.1 BbIHOCNMBOCTb (Pecypc) NpyU LUKNUYECKUX pexumax

BblHocnMBocTb (pecypc) cnegyeT onpeAenaTb € WUCMOMb3OBaHWMEM pa3paaHO-3apsaAHbIX LMKIOB
cornacHo pasgeny 16, ecnu vactble paspagel 6aTapen BbizBaHbl MO0 HaMepeHHLIM BEIBOPOM AaHHOrO
pexuma, Nnbo YacTbiMu NepebosiMU B NMMHAM NOAAYN INEKTPOSHEPTUN.

MuHumansHoe TpeboBaHne ANa 3TOro UCMbITaHNA — akKyMyNsaTOPbl AOMKHbBI BblAepXuBaTb ABE cepumn
unknoB paspsig-3apsg no 50 uuknos kaxgasa (N = 100 uMKoB) 4O MOMEHTA, KOrda eMKOCTb CHU3WUTCS
Huxe 0,95C,, rae C,y — HasHaYeHHas eMKOCTb Npu 10-4acoBoM pexumMe paspaja.

Mpw xenaHWM M3roToBUTENb MOXET YCTaHaBMMBaTb YMCIIO LIMKIIOB A0 MOMEHTa CHWXEHWUSl eMKOCTU
Hke Cy = 0,8Cy,.

9.2 BblHocnUBOCTL (pecypc) npu nepesapsge

BeiHocnuBoOCTb (pecypc) crieyeT onpeaensiTb ¢ UCNONb30BaHUEM Nepesapsiia B COOTBETCTBUM C pas-
genom 17, ecnn BO3MOXHbI CBSAI3aHHbIE C Nepes3apsiaoM OTKasbl (Takue Kak Kopposust peLleTokK, nepemMbliek
rpynn nracTuH unu BeiBogoB 6aTtapeun) Nbo n3-3a BO3AENCTBUA BBICOKOW TemnepaTypbl OKpyKatoLlen cpe-
Abl, NM60 n3-3a NIOXoro perynupoBaHusi HanpsbkeHUst noasapsaa, nbo no Apyrum aHanorM4HbLIM NpuYMHaMm.

MuHumansHoe TpeboBaHue A5 3TOro UCNbITAHUSE — aKKyMySIAITOPbI UM MOHOBIOKN AOMKHBI BbiAep-
XUBaTb WecTb nepuoAos rno 720 4 kaxablid, noka eMkocTb He ynaget Huwke 0,8C4, rae C; — HasHayeHHas
€MKOCTb Mpu 1-4acoBOM pexume paspsifa Ao HanpsbrkeHus U, kak onpegeneHo B pasaene 7.

10 CoxpaHHOCTbL 3apsifa

XoTa B BONbLIMHCTBE CrlydyaeB cTauuoHapHble 6aTtapen HaxogAaTca B peXuMe NocTOAHHOMo 3apsaaa,
Morne3Ho YyCTaHOBUTL NOCPEACTBOM UCMbITAHUS UX CNOCOBHOCTb COXPaHATL 3apsA B Criydasax oBblMHOro unu
HenpeaycMOTPEHHOTo OTKIMIOUEHUS! OT CeTU.

CoxpaHHocTb 3apsga C. onpedensioT B COOTBETCTBAM € pasaenoM 18 1 BbipaxaloT Kak NpoueHT oT
HayanbHOW eMKOCTHU C@'

MuHumansHoe sHadveHue C, AOMKHO COOTBETCTBOBAaTb YCTAHOBIIEHHOMY B COOTBETCTBYIOLIEM CTaH-
JapTe Unu ykazaHHOMY U3roToBUTENEM.

11 TOK KOPOTKOro 3aMbiKaHUA U BHYTPEHHee COnpoTUBneHne

[aHHble xapakTepucTuky TpebyroTcs Ans npoBeAeHUs pacieToB no 6esonacHocTu 1 sawmuTe oGopyao-
BaHUsA, HeOBXOAUMBIX ANl HEKOTOPBIX YCTaHOBOK.

4
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3HaueHua Toka KOpOTKOro 3amblkaHus I, (B amnepax) u BHyTpeHHero conpoTusneHus Ry, (B oMax),
ecnu TpebyeTcs, AOIMKHBI ObITb YKasaHbl N3roToBuUTeNneM. 3TN XapakTepmncTukA AoKHbI ObiTe onpeaeneHsl B
COOTBETCTBUN C pasaenom 19.

12 To4HOCTb U3MepUTENbHbLIX NPUGoPOB

12.1 dnekTpu4veckue UsmeputTenbHble NpUGopbI

12.1.1 Tunbl U3aMepuUTenbHbIX NpUGOpOB

Mpunbopbl AoMKHBI 0becrneuMBaTh BOZMOXHOCTb MU3MEPEHUS TOKa U HaNpsKeHWs. XapakTepucTUKA aTUX
NpubopoB 1 MeToAbl U3MEPEHWA creayeT BeiGupaTh TakuM obpasom, 4Tobbl obecneumBaTh TOUHOCTL, yCTa-
HOBJIEHHYIO A1 KAXXOO0TO UCTMbITAHUS.

[nsa aHanorosebix NpnbopoB 3TO 03HAYaeT, YTO NokaszaHWs OOJPKHbI CHUMAaTbCA B MOcnegHen TpeTu rpa-
AyUpoBaHHON LwKanbl.

MoryT 6bITb UcMoNb30BaHbl Mobbie Apyriue Npubopbl, ecriv oHW obecrneyvmBaloT 3KBMBaNEHTHYO TOY-
HOCTb N3MEpPEHUIA.

12.1.2 U3mMepeHUe HanpskeHUA

[nst uamepeHust HanpsKEHUS UCMOTb3YHOT BONbTMETPLI Knacca TouHocTh 0,5 unu Beiwe. ConpoTuene-
HWe BonbTMeTpa A0SKHO bbITb He MeHee 1 KOM/B (cm. MOK 60051 nnu MOK 60485).

12.1.3 U3amepeHUe Toka

[nsa namepeHus Toka UCNonb3yoT aMmnepmeTpbl knacca TodHocTr 0,5 unu Beiwe. MonHbIA KOMNNEKT 13
amnepmeTpa, LWyHTa M NPOBOAOB AomkeH ObiTb knacca ToyHocTn 0,5 nnu Bbiwe (cm. M3K 60051 mmm
M3K 60359).

12.2 U3mepeHue TeMnepaTtypsbl

Ons namepeHust TemnepaTypbl UCMOMNb3YIOT TEPMOMETPbLI C COOTBETCTBYIOLNM AManasoHoM nsmMepe-
HUIA, LleHa AeneHnst KOTopbIX He AoMkHa npeBbiwath 1 °C. ABcontoTHas NorpeLlHocTb 3TUX NPUGopOoB He Aor-
»KHa 6bITb 6onee 1 °C.

12.3 U3MepeHUe NNOTHOCTU INEKTponuTa

[ns nsmepeHmsa NAoTHOCTAN SNEKTPONNTa UCNOMb3YIOT AEHCUMETPbLI UMK Apyrue Npubopskl Co WKanamu,
OTrpafyvpoBaHHBEIMM TakuMm 06pa3oMm, YToBbl LieHa Kaxkaoro AeneHus He npeseiwana 5 kr/m3. ABconioTHas
MOrpeLIHOCTb 3TUX NPUBOPOB He AormkHa BLITh Bonee 5 kr/m3.

12.4 U3amepeHue BpeMeHU
MorpeluHocTb NPpMBOPOB AN 3MEPEHNS BpEMEHN He AoMkHa ObiTb Bonee 1 %.

13 MNMoaroToBKa akKyMynATOPOB M 6aTapen K UCMNbITaHUAM

13.1 AkkymynsTopbl 1 6aTapeun 4omkHbl ObITh NpuBeAeHbl B paboTocnocobHoe cocTosiHUE B COOTBET-
CTBWW C MHCTPYKLMAMN N3roTOBUTENS (HAaNpUMep, NPUMEHSIS akTUBaLMIo CyX03apsiKeHHbIX 6aTapeit).

13.2 Bce ncnbiTaHus cnegyeT NpoOBOAUTL Ha HOBLIX MOSTHOCTLIO 3apsKeHHbIX akkymynsaTopax 1 6aTa-
pesx.

13.3 AkkymynsTopbl 1 6aTapeun cuMTarTCs NOMHOCTLIO 3aPSPKEHHBIMU, ECTIN:

a) BOBpeMs 3apsga NnoCTOSAHHLIM TOKOM U3MepSAeMble HanpsbkeHWe U NNOTHOCTL 31eKTponuTa ocTawT-
€Sl HeM3MeHeHHbIMU (B Npeaernax NorpelHocTU USMepUTenbHBIX MPUOOPOB) B TeHeHUe 2 4 C y4eTOM N3MEeHe-
HWA TeMnepaTypbl 3neKkTponuTa, Unn

b) B npouecce 3apsga npu MNOCTOAHHOM HaNPsKEHUM n3mepsieMble TOK M NMOTHOCTb dneKkTponuTa
OCTalTCA MOCTOSHHBIMK (B Npeaenax norpelHocTU N3MepUTenbHBIX NPbopoB) B TeyeHne 2 4 ¢ y4eTom
N3MEHEeHWIA TemnepaTypbl ANEeKTPOnuTa, ecrnm UHOe He yKka3aHo U3roToBUTENEM.

13.4 B kaxgoMm akkyMynsiTope ypoBeHb 3MeKTponmTa AorkeH ObiTb 4OBeAeH A0 MaKCUMarbHOro, Kak
ykasaHo B 5.11) MNoTHOCTL aneKkTponuTa AoMmKHa NoAAepKUBaTLCSA Ha YPOBHE HOMUHATNBHO MMOTHOCTM G
y4yeToM Z0nycKaeMblX OTKITOHEHWUA, YCTAaHOBNEHHbIX U3rOTOBUTEMNEM.

13.5 YncToTta gonneaemoin Bogbl U aNekTponuTa AormkHa COOTBETCTBOBATb yKa3aHHOW N3roTOBUTENEM.

1) B MOK 60896-11(2002) owmbouHO ykasaH NyHKT 4.1, kak 66N B NpeasiayLel BEpCU MexayHapoaHOro CTaH-
Japra.
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14 OnpeaeneHve eMKOCTHU

14.1 Axkkymynatopbl Unu 6atapen 4osmkHbl 6bITb NOAroTOBNEHBI cornacHo pasgeny 13.

14.2 [naonpegeneHus Temnepartypbl 6aTapen Ans 6atapein, coctoAwmx us 100 unu MmeHee akkymyns-
TOPOB, crneayeT BbIbUpaTb OAUH KOHTPOSIbHBIA aKKyMYNSTOP Ha KaxKayto rpyrnny U3 LWecTyu akkyMynsaTopos, a
ana 6atapein, coctoawmx 6onee yem ns 100 akKyMynATOPOB — OAMH KOHTPOSIbHbIA aKKyMyNsiTOp Ha KaxAayto
rpynny u3 10 akkyMynsitopoB. BeibpaHHble akkyMmynsiTopbl pacCMaTpyBaloT B KauecTBe npeacTaBuTenein ans
onpepeneHns cpegHen Temnepatypbl 6atapen.

14.3 TemnepaTypa aneKTponuTa KaXKOoro KOHTPOSIbHOrO akKymynsTopa AorfbkHa ObiTh 3anucaHa
HemnocpeACTBEHHO nepea Hayanom paspsiga. MHanBuagyanbHble nokasaHust 4OMKHbI BbITh B AManasoHe oT
15°C no 30 °C.

M pun M ey anun e —XKenarensHo, YTobbl HAYANbHAsA CPeHsIsi TEMMEPATYPA ANEKTPOINNTa v U TEMIMEPATYPa OKPY-
Xaiowen cpegpl 6binM Kak MOXHO Grinxe K BbIGpaHHoO HopmanbHon Temnepatype 20 °C unum 25 °C.

14.4 Yepes 1—24 4 nocrne oKoHYaHWS 3apsga akKyMynatopbl unu 6arapeuy AomkHbl 6bITb paspskeHbl
Tokom I, (cm. 7.3).

Tok gomKeH noaaepXuBaTbcsl NOCTOSIHHBIM € AOMYyCKaeMbIMU OTKIMOHeHUsIMK B npegenax £1 % Ha npo-
TsKeHun Bcero nepuoda paspsga. Bo Bpems paspsga MoxeT BOSHUKHYTb HEOBXOANMOCTb PYYHOIO perynu-
poBaHust Toka. B aTux ycnoBusix AoNycTUMbI OTKITOHEHWUS pa3psigHOro Toka B npegenax +5 % Tpebyemoro
3HaYeHusl.

14.5 HanpsbkeHve Mexay BbiBO4AMU akKyMynsaTopoB unu 6atapen 40rKHO perucTpupoBaTbcsl aBToMa-
TUYEeCKW Yepes onpeaerneHHbIe MPOMEXYTKU BpeMeHU, NMBo nokasaHuUs CHAMaIOT C NMOMOLLLIO BOSNIbTMETpa
(cm. 12.1.2). B nocnegHem cny4yae nokasaHusi AOIMKHbI 6bITb 3athMKCUPOBaHbI, MO MEHbLLIEA Mepe, B MOMEHTHI
BpemMeHun, cooTBeTcTBRyowme 25 %, 50 % 1 80 % pacueTHOro BpemeHu paspsga B Hacax

t=5n )
I

a 3aTeM 4epes MHTepBasibl BDEMEHM, NO3BOSAIOLLNE CBOEBPEMEHHO 3adUKCMpoBaTh 3HAYeHUe KOHe4HOro
Hanpskerus U,.
14.6 Paspsg aornxeH 6bITb NpekpatleH, koraa HanpshkeHne JOCTUTHET 3HaueHUs!

n-UB, (3)

rae N — Yncno akkymynaTopos (cMm. 7.2).

Bpewmsi paspsiga gonmxHo 6biTh 3aperncTpuposaHo.

UcnbiTaHe AOMMKHO BbITb 3aKOHYEHO, Korda cpedHee HanpshkeHue U HanpskeHne Ha oTAeNbHOM
akkymynsitope coctasut U = U, — 200 MB unu B cnyyae MOHOGMOKOB U3 N akKyMynATOpPOB —
U= U,—+/n-200MB.

K

MpumedvaHuns

1 Tpn TMNOBbIX UCMbITAHUAX Ha OTAEMNbHbBIX aKKYMYIISITOPaXx HanpsixeHue paspsga usmepsiioT Ha BbIBOAAX, BKIOYAN
OfHY MEX3/1EMEHTHYIO NepeMblYKy A5l COeANHEHUs aKKyMYMATOPOB.

2 o cornaweHuto Mexay u3roToButenem n noTpedutenem MoryT NnPUMEHATLCA AOMNONHNUTENbHbIE OrpaHUYeHNUs
AN HaNPSXXEHUS! aKKyMynATOpa Npy UCMbITAHUU Ha EMKOCTb.

14.7 3HaveHune emkocTu C B amnep-yacax npu HavanbHoW cpegHen TemnepaType v paccymThIBatoT Kak
npounsseaeHne paspagHoro Toka (B amrepax) U NpodorKMTenbHOCTU paspsaa (B Yacax).

14.8 Ecnun HavanbHas cpeaHsisa Temnepatypa v (cMm. 14.3) oTrivaeTcs OT HopMarbHOW TeMnepaTyphl
(20 °C unu 25 °C), To U3MepeHHas eMKOCTb 4OSMKHA ObiTb OTKOPPEKTUPOBaHa NOCPEeACTBOM ypaBHeHUs (4)
nnu (5) a4na nonyyveHus hakTu4eckon eMKocTn Cq,, A - 4, npn HopmManeHoi TeMmnepatype 20 °C unn 25 °C:

c
Ciogom=— = (4)
®20°C 4 e -20°C)

nnn

¢ (5)

Cyppop=—0
PB°CT 4 e-25°C)

KoadhdpuumeHT L gormkeH OblTb NPUHAT pasHelM 0,006 npu gnutenbHocTM paspsiga Gonee 3 4 u
0,01 — ans paspsiga B 6onee BbICTPOM pexnme.

6
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MpumeyaHwne—1obbl nepesectn eMKoCTb Cyoo °c B @MKOCTb Cyos °c, €€ 3HAYEHNE HY)XHO PasaenuThb Ha Ko-
appuumenT 0,97. Yto6bl NepeBecTn emMmkoCTb Cyyos oc B @MKOCTb Cpzo °c, €€ 3HAUEHWUE HYXHO YMHOXUTL Ha koadduun-
eHT 0,97.

14.9 AxkymynsiTopbl unv 6atapes 4OmKHbI ObITb 3apXKeHbI TOBTOPHO B COOTBETCTBUM € pasgenom 13.

14.10 Hoas 6aTapesi npu NOBTOPSAIOLMXCA paspagax U 3apagax B cooTeeTcTsum ¢ 14.3—14.9 gomkHa
obecneynBats, No KpaiHel Mepe, C¢, = 0,95C,, Ha nepsom Lukne n Cq) = C,, Ha NATOM LuKIe, eCrnm uHoe He
OroBOPEHO cornalleHnem Mexay UsroToBuTenem u notpedutenem.

15 UcnbiTaHne Ha paboTocnoco6HOCTL GaTapeun BO (hnoTupylowemM pexume

15.1 WcnbiTaHue NpoBoAsAT Ha rpynne, No kKpauHen Mepe, U3 WeCTU NocneaoBaTeslbHO CoeANHEHHbIX
aKKyMynsATOPOB UMK Ha nonHon 6atapee, NpoLLeAWwNX UCNbiTaHWE MO ONPeAeNEHNI0 EMKOCTU B COOTBETCTBUM
¢ pasgenom 14, nokasasLlee, YTO OHU UMEIOT EMKOCTb Cq) He meHee C,.

15.2 AxkymynsTopbl Unu 6atapest JOMDKHBI HaxXoAUTLCA NPU TeMnepaType OKpyXawowen cpedbl OT
15 °C po 25 °C. CpeaHsas Temnepatypa AomkHa OblTb, HACKONBbKO BO3MOXHO, 6n1M3KoI K HOpManbHOW TeMne-
paType 20 °C. BepxHue NoBepXHOCTU akKyMyNsTOPOB (KPbILLIKW) AOMKHBI NOAAEPXKUBATLCSA B YACTOM U CYyXOM
COCTOSIHUM Ha NPOTSXKEHUU BCETrO UCTbITAHUS.

15.3 WcnbiTyemble akkymynaTopbl unu 6atapes 4omkHbl 6bITb NOABEPrHyThbl NOCTOAHHOMY (hNOTUPYIO-
Lemy 3apsay npu HanpsbkeHun U, KOTopoe ycTaHaBnueaeT Uarotosutens (06biuHo B ananasoxe [oT 2,14
Ao 2,25 (£0,01)] x n, rae n — 4ncno akkymynsaTopos B 6atapee).

HavanbHoe HanpsbkeHue Kaxaoro oTAerNbHOro akKyMynsaTopa (Ha KnemMmax unu nepemMbldkax) 40SMKHO
6biTb U3MEepPEHO 1 3apPerucTPUPOBaHO.

15.4 C nepuognyHOCTbLIO pas3 B TPU MecsiLa A0MKHO BbiTb U3MEPEHO U 3apercTpUpPoBaHO HanpsKeHue
1 NIIOTHOCTb 3NEKTPONNTA KaXA0ro akkymynsatopa. Takke perncTpupytoT ypoBeHb aNeKTponuTa mexay MeT-
KaMu MakcumarnbHOro U MMHUMarnbHOro YPOBHS.

AKKYMYNSATOp CcHMTalOT OTKa3aBLUUM, eCnn Mexay AByMA nocneaoBaTenbHbIMU NOKa3aHUAMK:

- U3MeHeHWe HanpskeHns B6onblue 3HaYeHUs, PeKOMEHAYEMOro U3roToBUTENeM, unnu

- M3MeHeHUWe NSIOTHOCTUN aM1eKTponuTa 6onblue 3HaYeHUs!, PEKOMEHAYEMOrO U3rOTOBUTENEM.

15.5 OTKasaBLMiA aKKyMYyIATOP, KOTOPLIV NOCIe YpaBHUTENbHOIO 3apsiia Mo UHCTPYKUUSAM N3roTOBUTE-
Ns1 BOCCTaHaBMMBaeT NepBoHaYarnbHble MMOTHOCTb 3MEKTPONUTa U HanpsbkeHue, AoJpkeH ObiTb cHoBa noa-
BEPrHYT UCMbITaHWO. AKKYMYMATOP crefyeT OKOHYaTesNbHO CHUMAaTb C UCMbITAHWUS, €Cni U3MeHeHue
MAOTHOCTW 3NEKTPOoNMTa UM HarpsXXeHUs NOBTOPSETCA Nocne HOBOro nepuoaa UcnbiTaHnus.

15.6 Mocne wecTn mecsLeB paboTbl BO (hOTUPYIOLLEM PeXUME aKKyMYNaTopbl Unu 6aTapes A0MKHbI
6bITb NOABEPrHYTHI UCMLITAHWIO NO OMPeAeNIeHNI0 EMKOCTA B COOTBETCTBUN ¢ 14.3—14.9.

15.7 Mpwu ucnbiTaHusIX, MPOBOAMMBIX B TEHEHNE LLIECTUN MECSILIEB, HE AOMKHO ObiTb BbIABEHO HN OQHO-
ro aedekTHoro akkymynsitopa. MNpun 6onee ANMTENLHBIX UCNBITAHUAX AedeKTHbIE akKyMYNATOPbI MOFYT BbITh
3aMeHeHbl U3roToBUTENEM, @ UCTBITAHUSA OOMKHEI ObITb NPOAMEHbI eLle Ha LeCTb MecsiLeB, Mpu 3TOM B Teve-
HWe BTOPOro LUeCTUMECAYHOro nepuoda He AOMKHO BbiTb BbIIBIEHO HW ogHoro AedeKTHOro akkyMynstopa.

16 BbiHOCnMBOCTBL (pecypc) Npu LMKNUpoBaHUK

16.1 WcnbiTaHne NPOBOAAT Ha akKyMynsaTopax, UCMbITAaHHbLIX B COOTBETCTBUN C pasgenom 14, daktu-
yeckas eMKOCTb ch y KOTOpbIX cocTaeuna He MmeHee 100 % C,,.

16.2 TemnepaTypa okpyxatoweln cpefpbl, Npy KOTOPOW UCTILITEIBAIOT akKyMynsATOPbI, AOMKHA BbITb OT
15 °C go 25 °C. CpegHsisg TeMnepatypa AormkHa OblTb, HACKOMNbKO BO3MOXHO, BITM3KOM K HoOpMarnbHoW TeMmne-
patype 20 °C.
16.3 AKKyMynsTOpbl AOMKHbBI BbITE NOACOEAMHEHBI K YCTPOWCTBY, C MOMOLLLIO KOTOPOro UX NogBepratoT
HenpepbIBHbIM CEPUAM LIMKMOB, KaXObIA 13 KOTOPLIX COCTOMUT:
a) 13 paspaaa NpoAoIPKUTENLHOCTBLIO 3 4 Npu nocTosaHHoM Toke 1= 2,074, A, ¢ fonyckaeMbIMU OTKI10-
HeHusimu B npepenax 1 %, rae I onpegenstoT no opmyne
=Cio 6
ho="," (6)
rae I;, — Tok 10-4acoBoro paspsaaa, A,
C1p — emkocTb npu 10-4yacoBom paspsage, A - u;
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b) 3apsga npu HanpsxeHun (2,40 +0,01) B Ha akkyMynsiTop npoaosmkuTensHoCTbio 21 4, cnegyiowero
HernocpeACTBEHHO nocne paspsaaa, NpuYem ToK B Havarne sapsiia orpaHu4MBaloT sHadeHuem I, = 2,01,
€cnv UHoe He peKOMEeHAOBaHO N3roToBUTENEM.

OTOT pexum CoOTBETCTBYET OQHOMY LMKITY B AE€Hb.

16.4 Ecnu ypoBeHb 3nekTponuta gocTuraeT MUHUMAnbHOW OTMETKU, TO B aKKyMynsiTopbl JobaBnsitoT
OYULLIEHHYIO BOAY.

16.5 TMocne cepuun us N = 50 unknos (= 1 nepuoa) akKymynsiTopbl 4OIDKHbI 6bITb MOABEPrHYThI UCTbITa-
HWIO MO onpeaerneHuio eMKOCTU B COOTBETCTBUM ¢ 14.2—14.9.

16.6 3atem akkyMynsaTopbl AOMKHbI ObITb MOABEPrHYTHI CrieAyoLLen cepumn UcnbiTaHuiA U3 50 LUMKIoB B
cooTBeTCcTBUMM ¢ 16.3—16.5.

16.7 Ecnu BbLIHOCNUMBOCTb yCTaHOBMEHa kak vvicno uuknoB N A0 3HauyeHUst OCTaTOYHOA eMKOCTU
ch =0,8Cy, To ncnbiTaHna no 16.3—16.5 npoaomnkatoT A0 Tex nop, noka cpakrmyeckast eMKoCTb C¢ He cTa-
HeT Huxe 0,8C,,.

17 BblHOCNUBOCTL (pecypc) npv nepesapsiae

17.1 VcnbiTaHne NpoBOAAT Ha WWEeCTU NocrneaoBaTesibHO CoOeAMHEHHbIX akKyMynsaTopax unm moHobno-
Kax, KoTopble Npu UCMbITaHUU B COOTBETCTBUK C pasaernoM 14 nokasanu pakrnyeckyo emkoctb Cy4 He MeHee
100 % C,, (C,, cooTBeTCTBYET 1-4acoBOMY pexumy paspsiaa Ao KoHewHoro HanpsbkeHusa U, = 1,60 B Ha akky-
MYNSITOP).

17.2 Bo BpeMs UCMbITaHNS akKyMysiTOPbl UM MOHOBOKM AOMKHBI HAXOAUTLCA NPU TemnepaTtype oT
25°C po 30 °C.

17.3 AKKyMynATOPEl UM MOHOBMOKA NOACOEAMHAIOT K UCTOYHUKY TOKa U MoABepraioT nepesapsay npu
noctosHHoM Toke 1=0,21,5 = 1 % (Hanpumep, Npu 2 A Ans akkymynatopa eMKocTbio Cy= 100 A -4, usmepeH-
HoW Npu paspaae Ao KoHe4Horo HanpsbkeHus U, = 1,8 B npu 20 °C).

AKKYMynSTOpbl U1 MOHOBMOKM ACIKHBI ObITb COeAuHEHbl Mexay coboi Mpu MOMOLLKM CTaHAapTHLIX
coeuHUTENeNn, NCnonb3yemblX Npu peanbHOM pasmeleHun H6atapen. OTKpbITbIe akkyMynATOPbl AOMKHbI
6bITb YKOMMMEKTOBaHbI COOTBETCTBYOLWMMN UHOUKATOPAMU YPOBHS SNEKTPONUTA, BEHTUNALMOHHBIMUA NPO-
6Kkamu, nnameracuTensaMn Unm nogobHeIMU YCTPONCTBaMM.

17.4 OuuweHHas Boda AorkHa 6biTb AobaBneHa B akkyMynsiTOpbl, ECMU YPOBEHb 3NeKTponuTa AoCTu-
raeT MUHUMarnbHON OTMETKM.

17.5 Mocne 72072y (= 1 LMKN) aKKyMYTSTOPbI 1 MOHOBMOKW, ypOBEHb 3M1EKTPOSNIATA B KOTOPLIX AOSDKEH
-0

6bITb foBeAeH A0 MaKCcUManbHON OTMETKN, NoABepraoT UCMbITAHMIO MO onpeAeneHuio eMKOCTU B COOTBET-
ctBuM ¢ 14.2—14.9 co crnefyoWMMK 3HaYEHUAMM:

-t=1y;

- paspsg go U, = 1,60 B Ha akkymynaTtop;

- TeMmnepartypa anektponuta ot 25 °C go 30 °C.

3HaveHue hakTU4ecKon eMKOCTN qu 3anuCbIBalOT U KOPPEKTUPYIOT A0 COOTBETCTRYIOLEN HOpMaIlbHON
Temnepatypsbl (20 °C unu 25 °C).

17.6 AxkymMynsaTopbl 1 MOHOBIOKM NOBTOPHO 3apsbKaloT U NoABepraoT crieqylollemy LIMKITy nepesapsi-
4a NPOACIHKUTENBHOCTbIO 720f32 y.

17.7 Dewcteua no 17.3—17.5 gonxHbl 6bITb NPOACIDKEHDI, MOKa hakTUdeckas EMKOCTb C¢, OTKOppeK-
TUpPOBaHHasA € y4eTOM TeMmneparypsl, He cTaHeT Huxke 0,8C, (C,, cooTBEeTCTBYeT 1-4acoBOMY pexumy paspsaga
[10 KoHeYHoro HanpsbkeHua U, = 1,60 B Ha akkymynaTop) nocne AByX cneayiolux Apyr 3a Apyrom nepuoaos
NpoAOMKUTENBHOCTLIO NO 720 4. Yncno AoCTUrHYTBIX LUKIOB nepesapsaa (cM. 8.2) gomkHo 6biTb 3aperuc-
TPUMPOBAHO KaK YMCNO 3aBeplUEeHHBIX LMKIOB 6e3 yyeTa BTOPOro LMKIa, B KOTOPOM OTKOPPEKTMPOBaHHas ¢
yyeToM Temnepatypbl pakTmyeckas eMKoCTb Cg ctana Hxe 0,8C,.

18 WUcnbiTaHMe Ha COXPAHHOCTL 3apsga

18.1 lMocne npoBedeHUsA UCMbITAHUSI B COOTBETCTBUM C pasgenom 14 u nonydyeHus cbaktudeckomn
€MKOCTH Cq) He MeHee HazHauYeHHON eMKOCTU C, aKKyMynaTopb! Unu 6atapen AomKHbI 6bITh NOArOTOBAEHL! B
COOTBETCTBUN C pasaenom 13. BepxHsisi NOBEPXHOCTb akkyMySISITOPOB (KPbILLKa) AOSHKHA COXPAHSATLCA CYXON
W YUCTOW Ha NPOTHKEHUWN BCEro UCTILITAHUS.

8



rocCT P M3K 60896-11—2015

18.2 AkkymynaTopbl nnn 6atapen gomkHbl ObiTh BblAepKaHbl NPy Pa3oMKHYTOW BHELIHEW Lenn B Tede-
Hue 90 cyT, Ha NPOTSXKEHNN KOTOPLIX CPeAHsIA TemnepaTtypa 3NeKTponunTa AomKkHa NoaaepXUBaTbCs Ha YpoB-
He (20 £ 2) °C. B TeyeHWe 3T0ro BpeMeHn MakcumarsbHas TeMnepaTtypa aM1eKTponuTa He 4oSKHa NpesblwaTh
25 °C, a MMHMMarbHasa — He AomkHa 6bITb Hke 15 °C.

18.3 lMocne 90-CcyTOUYHOrO XpaHeHWs Mpu Pa3oMKHYTOW Lienu akKymynatopbl unu 6atapen OOSKHbBI
ObITb MOABEPrHYThl UCMBITAHUIO MO OMpPeaeneHuio eMKocTM B cooTBeTcTBUM ¢ 14.2—14.9. UamepeHHas
eMKOCTb A0MKHa BbITb OTKOPPEKTUPOBaHA B COOTBETCTBUM ¢ chopMynoi B 14.8 Ana nonyveHns Cy-

18.4 CoxpaHHocTb 3apsaa C,, %, onpeaenstoT no popmyne

CC=C—‘*’ .100. (7)
C
®

19 OnpepeneHue ToKa KOPOTKOro 3aMbIKaHUSl U BHYTPEHHEro COnpoTUBIEHUsA

19.1 UcnbiTaHne nposoadaT, Kak MUHUMYM, Ha TpeX akkyMynATopax, UCMbITaHHbLIX B COOTBETCTBUU C
pasgenom 14, baktnyeckast EMKOCTb ch Yy KOTOpbIX cocTasuna He meHee C,.

19.2 Tocne NoAroTOBKM B COOTBETCTBUM C pasaenioM 3 akkyMynsaTopbl unu 6atapen AomkHbl 6biTb
nomeLleHbl B KaMepy Mpy COOTBETCTBYHOLLE TeMnepaType oKpyXatoLlen cpeabl Ha BpeMsl, noka Temnepary-
pa SreKkTponuTa He AOCTUrHeT 3HadeHust (20 + 2) °C.

19.3 PaspsigHaa xapaktepucTtuka U = f(I) gomkHa 6biTb nonyyeHa nyteM onpeaeneHus AByX ToYeK
cnegytowm obpasom.

19.3.1 Mepsas Touka (Uy, I;)

Yepes 20 ¢ paspsina TokoM Iy = 41, ... 61,9 A bUKCMPYIOT HanpsbkeHue, TOK U ONPEaensiioT NepByLo
TOUKY.

Paspsig gomkeH 6bITb NpekpalueH MakcuMyMm yepes 25 ¢. bes npoeaeHus 3apsifa u nocne BbiAEPXKKU B
TeyeHue 2—5 MVH NpU pazoMKHYTOW Lenu onpeaensiioT BTOPYO TOUKY.

19.3.2 Bropas Touka (U, L)

Yepes 5 ¢ paspaga Tokom I, = 2014, ... 401,45 A cukcupytoT HanpsxeHue, TOK U onpeaensloT BTOPYio
TOUKY.

19.4 Xapaktepuctuky U = (1) nuHeiHo akcTpanonupytoT go U =0 B. Touka nepeceyeHust nokasbisaeT
TOK KOPOTKOro 3amblkaHus I,,. MoxeT 6bITb onpeaeneHo Taioke BHyTpeHHee conpoTtusneHve R,,,.

Hanpsbkenue U
A

U

I L I, Tok I

PucyHok 1 — Pa3psigHas xapakTtepuctuka U = f(1)

W3 pucyHka 1 cneayer:

= Uil - Upl, (8)
L Uy — U, (A),
_U-U (9)
Rou= =12 (OW),

MpumeyaHusn

1 HanpsbxeHne namepsioT Ha KeMMaXx Ha BbIXOAe KaXA0ro akkymynsatopa unv moHobnoka, urobel y6eauTtbes, 4to
nageHue HanpsHhKeHns BO BHeLLHEW Lienu He NPEeNATCTBYET NPOBEAESHNIO UCNbITaHUSA. TUNMYHAA INEKTPUYeckan cxema npu
MCNbITAHWUAX NPUBEAEHA Ha PUCYHKE 2.
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3Ha4eHns ToKa KOPOTKOro 3aMbIKAHUS M BHYTPEHHETO CONPOTUBIEHUS!, NONYYEHHLIE MPU 3TOM UCNbITAHUW, OTHOCSIT
K OQHOMY aKKyMyNnsaTopy unu moHo6noky. OgHako npu pacyeTe TOKa KOPOTKOTO 3amblKaHWUs U BHYTPEHHERO CONPOTUBIEHUS]
nonHon 6arapen Heo6xo0AMMO yUMTLIBATb COMPOTUBIIEHNE MEXINEMEHTHBIX COeAUHEHWNIA.

2 [aHHbIi MeToa ucnbITaHus paeT UHOPMaLMIo NPU YCTAaHOBMBLUMXCA YCMOBUSIX UCMLITAHUIA M HE YUUTLIBAeT
AVHaMn4eCcKue yCroBusi, BOSHUKaIOLLME, HaNpUMep, B TEUYEHNE NMEPBbIX HECKONBKUX MUMNMUCEKYH/ KOPOTKOIO 3aMblKaHUS.
PesynbTarel 4aHHOrO UCMbITaHWS MMEIOT norpewHocTb nopsigka 10 %.

3 [ns o4eHb 60MbLINX akkyMynsTOpoB 3Havenmns I, n Ry, MOryT 6bITb NOMYyHeHbl Ha OCHOBAHUM UCTIbITAHWIA MEHb-
wmux") no paamepy akkyMynaTopoB, UMEKLLMX NNACTUHBI TAKOTO Xe TUNa u pasmepa.

1 HR o ot

PucyHok 2 — TunuyHasi anekTpuyeckasi cxema npu UCnbiTaHnsix

20 lMocnepoBaTenbLHOCTL UCMbITAHUA

20.1 Mpun TUNOBBLIX UCMBLITAHUAX PEKOMEHAYETCS NPUAEPKMBATLCA NOCNeA0BaTENbHOCTU UCNbITAHUMN,
ykasaHHoM B Tabnuue 1. PekoMeH/1yeTcs UCnonb3oBaTh He MeHee LecTZ) akkyMynsaTopoB U MOHOBIIOKOB
Ha Kaxkayro rpynny UcrblTaHUiA.

20.2 Ecnu notpebutento TpebyeTca npuemMo-caatodHoe UCMbITaHue, TO PeKOMeHAyeTCa NPOBOAUTb
ero B popme 1cnbITaHMUA NO onpeaeneHno eMKoCTU B COOTBETCTBUN ¢ pasgeriom 14.

Tab6nwuuya 1—TlocnegoBaTenbHOCTE UCMBITAHUN, PEKOMEHAYEMAs! MPW TUMOBbIX UCMLITAHUSIX

[pynna ucnbiTaHui

AenbitaHus
1 2 3
WcnbiTaHne no onpegeneHunio emkocTu (pasgen 14) X X X
WcnbiTanne Ha paboTocnocobHoCTe GaTapeun Bo chnoTupyiolwem pexume (pasgen 15) X

McnbiTaHne Ha BEIHOCNUBOCTL NPU LUMKNUPOBaHWK (pasgen 16)
unu x
VMcnbiTaHne Ha BEIHOCNUBOCTL Npu Nepesapage (pasgen 17)

McnbiTaHne Ha coxpaHHOCTh 3apsaga (pasgen 18) X

OnpepeneHne Toka KOPOTKOrO 3aMblKaHUSi U BHYTPEHHEro conpoTmenenns (pasgen 19) x

Mpumeyadue—TocnegoBaTenbHOCTb NCNBITAHMI MOXET ObliTb Gonee TOYHO OnNpeaeneHa U3roToBuTe-
nem.

21 MapkupoBKa akKyMynsiTopa u 6atapeu

Cnepytowan obasatensHaa uHbopMauma 4okHa 6biTb HaHeCeHa Ha akKyMynATop U MOHOBMOK:

a) HanpsaxeHue;

b) ycnoeHoe o6o3HaveHne TUNa akkyMynaTopa Unu MoHOGIOKa, UCMoNb3yeMoe U3roToBUTENeM Unn
MOCTaBLUUKOM;

1) Nns cnpaeim: cogepxawmx MeHbWEee YNCNo NNACTUH.
2) Ins cnpaeku: NOCNe0BaTENbHO COSANHEHHbIX.
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€) eMKOCTb Npu BbIBpaHHOM HOpMarnbHOW TeMnepaType € ykasaHUeM PexxuMa, BbIDKEHHOTO Yepes ToK
unu spems paspsaa;

d) HanMeHoBaHWe U3roToBUTENS UM NOCTaBLLMKA;

€) NNOTHOCTb 3NEKTPonuTa (Npy NOSIHOCTLIO 3apshkeHHoW 6aTapee 1 BbIGpaHHOW HOpManbHOI Temne-
paTtype);

f) pata nsrotoBneHus (MecsL, u roq).

22 Undbopmaums, pasMmelllaeMas Ha YNaKoBKe akKyMynATopa unm MOHOOnoka

UHdopmauus, oTHocawwasacs K pekoMeHAaumnsam no TexHuke 6e3onacHocTH, kak TpebyeTca MecTHbIMY,
HaLUMoHanNbHLIMU UMW MeXAYHapoAHLIMUA NpaBuUnamMn, AoSkHa ObiTb HaHeCeHa Ha YMakoBKY akKyMynsTopa
U1 MoHobnoka.

23 PekomeHpyemMasi HchopmaLusi ANA MeCT pa3MellleHuns GaTtapen

B mecrtax pasmelleHus baTtapei gormkHa 6bITb NpeacTaBneHa cneayowas nHdopmaums:

a) HanpsbkeHue (batapewu);

b) ycnosHoe obosHaveHue Tuna 6aTtapeu, NUCNONb3yeMoe U3roTOBUTENEM UITU NOCTaBLUUKOM;

C) eMKOCTb B amnep-yacax C ykasaHuem pexvuma paspsga U KOHEYHOro HanpsbkeHusl paspsaa npu
BbIDpaHHOW HOpMarnbHOW TeMnepaType;

d) HaMmeHoBaHWe opraHusalun, NPOU3BOAMBLLEN MOHTaX;

e) OaTta BBOAA B 3KCMmyaTauumio;

f) mnoTHocTb anekTponuTa (Npy NOMHOCTbLIO 3apshkeHHOW 6aTapee U BbIBPAHHOW HOpMarnbHOW TeMne-
paTtype);

g) VHCTPYKUMM Mo TexHuKe Be3onacHOCTU NpU aKcnnyaTauum n o6cnyXnsaHuu.

24 MapkupoBKa NOnsipHOCTH

24.1 O6WMue NONOXEHUA NO MapKUPOBKe NONAPHOCTU aKKyMYNsITOPOB

YTobbl COOTBETCTBOBATL TPpeBOBaHMSIM HaCTOsLEro cTaHaapTa, akKyMynsiTopbl cTauuoHapHoit baTta-
pen 1 MOHOBMOKN JOMKHLI MMeTb MapKUpOBKY MNOMSAPHOCTW, MO KpaiHeil Mepe, NoMOXUTENbHOIO BbIBOAA
(knemmbl).

24.2 ®opma MapKUpPOBKU

MapkupoBKa AOMKHA UMeTb POPMY CUMBONA «+», BAABNEHHOrO UMK BLINOGIHEHHOTO penbedHo, 1 BbITh
pacrnonoxeHa Ha KpbILLKe PAAOM C MOMOXUTENbHLIM BBIBOAOM.

Ecnu oTpuuaTenbHblii BbIBOA TOXE MapKUpyeTCs, To ero MapkupoBKa AomkHa 6biTb B hopme cuMBOra
«—», BAABNEHHOr0 UM BbLINOMHEHHOrO penbedHo, U BbiTh pacnonoXeHa Ha KpbllLKke psAaoM ¢ oTpuuaTesb-
HBIM BbIBOJOM.

24.3 CumBonbl, Ucnonb3yeMble AN MapKMPOBKU U UX pasMepbl

CviMBOMbI, UCMOMb3yeMble AMA MapKUPOBKUA NOMASIPHOCTW, AOIPKHbI COOTBETCTBOBAaTb TpeboBaHUsaM
MOK 60417.

MapknpoBka NONOXUTENbLHOrO BbIBOAa AOMKHA COOTBETCTBOBaTb cumMBony 5005 «[MonoxutenbHas
nonsipHocTby» No MOK 60417.

MapkupoBka oTpuLaTenbHOro BblBoAa, €CMM OHa NpUMEHSIeTCS, AOMDKHA COOTBETCTBOBATb CUMBOIY
5006 «OTpuuaTtenbHas nonspHocTb» no MOK 60417,

dakTudeckoe sHadyeHve pasmepa a'l) Ans 3TUX CUMBOMOB AOIDKHO BbITb HE MeHee 5 MM.

MpumeyaHune—Paavep a =5 MM cooTBeTCTBYeT 06LIEN ANMHE KAXA0W YEPTOYKM CUMBONOB, PABHOW 6 MM.

1) Ons cnpaBku: pasmep a — ANMHA CTOPOHbLI OCHOBHOTO KBaipaTa OCHOBHOM churypbl no M3K 60417.
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MpunoxeHne A
(cnpaBo4Hoe)

PeKomeH,qyeM ble UCnbiTaHnA

B tabnuue A.1 aaHbl pekoMeHZauun no UCMbITAaHWAM B 3aBMCUMOCTU OT 06nacTu NPpUMEHEHUsT CTaLMOHAPHbIX
GaTapeli.

B tabnuue A.2 gaHbl pekoMeHZ4auuKn No UCMbITaHUSIM B 3aBUCUMOCTU OT THMNa CTauMOHapHbIX aKKyMyrsiTOPOB M
GaTapeli.
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Tabnwuuya A.1— PekomeHayemoe UCTONb30BaHKE UCMbITAHWIA B 3aBUCKMOCTU OT 06racT NpYMeHeHUsi cTaumoHapHbix baTapen

MpumeHeHne nHgopmaLmu, NONyYEHHON NPU UCTIbITAHUAX

onpegeneHnio Toka
KOPOTKOro 3amblka-
HNUA N BHYTPEHHEro
ConpoTUBNEHNA

Hasi Npu ncnbiTaHMu, Heob-
XoaMma Ans aneKkTpuyec-
KOW 1 MEXaHNYEeCKOW 3alum-
Thl ANEKTPUHECKUX Lienen

Hasi Npu ncnbiTaHMu, Heob-
XoaMma Ans aneKkTpuyec-
KOW U MEXaHNYEeCKOW 3alum-
Thl AMNEKTPUYECKUX Lienen

Hasi Npu UCrnbITaHUK, Heob-
xoaMmMa Ansi anekTpudec-
KOW N MexaHU4eCKoW 3alup-
Thl 3NEKTPUHECKUX Lienen

Hasi Npu UCMbITaHUU, HEOO-
xoaMmMa Ansi anekTpudec-
KOM N MEXaHMYECKOW 3alup-
Thl 3NEKTPUHECKUX Lienen

WcnbiTaHve Pas-
aen MepeBon cTpenok Ha ABapuviHOe OcBeLLeHne u UcTouHnkm BecnepeboriHoro 3anyck cTaumMoHapHbIX
TenekoMmMmyHuKauus . -
»XenesHon gopore curHanusauus nutanusa (UMNB) nsuratenen
McnblTanme no 14 OpgHO wucnbiTanne, pe- OpgHO wucnbiTaHne, pe- OagHO wucnbiTaHne, pe- OagHO wucnbiTaHne, pe- OagHO wucnbiTaHne, pe-
onpeaenexHnto KUM paspsiga — mMexay | Kum paspsiga — mMexay | Xum paspsiga — mexay [ kum paspsga — mexgy 10 |xum paspsga — mexgy 10
E€MKOCTU 10n1y 10n1y 20mn 1y n1iuy n1iuy
HeobsizatensHoe mcnbl- HeobsizaTenbHoe ucnbl-|  HeobsizatensHoe mcnbi-
TaHWe: pexum  pasps- TaHWE: PEeXuM  paspsi-|TaHue: pexumMm  pasps-
aa—ot 10 4o 1 mMuH (cm. aa— ot 30 ao 3 muH (oM. |aa — 5 muH (em. 7.51)
7.5 7.5
VcnbiTanne Ha 15 WHdopmaums, nonyyex- WHdopmaums, nonyyex- WHdopmaums, nonyyex- WHdopmaums, nonyyex- WHdopmaums, nonyyeH-
paboTocnocob- Has Npu UcnelTaHum, 6yaeT |Hast Npu ucnbiTaHuu, ByaeT [Has Npy UcnelTaHum, ByaeT | Hasi Npy ucnbiTaHuu, ByaeT [Has Npu ucneiTannm, Gyget
HOCTb BO (proTHpy- npumMeHuma npumMeHuma npuMeHuma npumMeHuma npYMeHnMa
IOLLLEM PEXMME lMpoBepka ycnoBun 3a- lMpoBepka ycnoBun 3a- lMpoBepka ycnoBun 3a- MpoBepka ycnoBun 3a-
psga Bo drnotupylowem [psiga Bo  rioTvpyolwem | psga Bo  roTupyloleM (psaa BO  DnoTMpPYOLWEM
pexume pexume pexume pexvmMe
VcnbiTanne Ha 16 WHdopmaums, nonyyvex- WHdopmaums, nonyyex- WHdopmaums, nonyyen- WHdopmaums, nonyyeH- WHdopmaums, nonyyeH-
BbIHOCITMBOCTb MpK Hasi Npy ucnbiTaHmm, ByaeT |Hasi Npy ucnbiTaHuy, GyaeT |Has Npu ncnbliTaHum, ByaeT [Hasi Npy ucnbiTanuu, ByaeT |Has Npu ucnbiTanny, 6yaet
LUMKITMPOBaHUN npvMeHMa Ars YCroBUIA € |MPUMEHMa Ansi YCOBWI C | NPUMEHUMA 1151 YCIIOBUIA C | NPYMEHVMA A YCIOBWIA C | NPYMeHUMa st yCroBWi C
vacTeiMn nepebosiMm  B|YacTbiMM  NepebosiMn  B|4YacTeiMu  nepebosiMm  B|4yacTeiMm  nepebosimm  B|4yacTbiMM  NepebosiMm B
3MNeKTpoCHabXeHUN 3NeKTPOoCHabXeHUN 3MNeKTPOCHaGXeHUN 3NeKTpoCHabXeHUn anekTpocHabxeHnm
VcnbiTanme Ha 17 WHdopmaums, nonyyex- WHdopmaums, nonyyex- WHdopmaums, nonyyeH- WHdopmaums, nonyyeH- WHdopmaums, nonyyeH-
BbIHOCITMBOCTb NpK Hasi NpW ucnbiTaHmm, ByaeT |Hasi Npy ucnbiTaHuy, GyaeT |Has Npu ncnbliTaHuy, ByaeT [Hasi Npy ucnbiTaHuu, ByaeT |Has Npu ucnbiTannn, 6yaet
nepesapsige npvMeHMa Ars YCroBUIA ¢ |MPUMeEHMa Ansi YCIOBWUI C | NPpUMEHUMA 41151 YCIIOBUIA C |NMPYMEHMMA A YCIOBWIA C | NPYMeHUMa st yCroBUi C
ManblM  YUCINOM  LMKMOB|ManbiM YWCIOM  LMKIIOB|MarnbiM  YWCIIOM  LMKIOB|MarnbiM  YUCIIOM  LMKIOB |MarbiM  YUCIIOM  LMKIIOB
paspsiga-zapsiga unu Bbl- | paspsga-3apsiga Wnv Bbl- | paspsiga-3apsga unv Bbl- (paspsiga-zapsga unu o Bbl- |paspsga-zapsiga unvo Bbl-
COKOW TemnepaTypov OKPY- | COKOM TEMNepaTypon OKpy- | COKOM TeMMepaTypOn OKPY- | COKOW TemnepaTypow OKpY- | COKOM TemnepaTypow OKpy-
Karowen cpeapbl Karowen cpeapl Karowen cpeapl Karouen cpegbl Karowen cpegpbl
VcnbiTanme Ha 18 WHdopmaums, nonyyex- WHdopmaums, nonyyen- WHdopmaums, nonyyeH- WHdopmaums, nonyyeH- WHdopmaums, nonyyex-
COXpaHoCTb 3apsiaa Hasi Npw ucnbiTanmm, ByaeT |Hasi Npy ucnbiTaHuy, GyaeT |Has Npu ncnoliTaHun, ByaeT [Hasi Npy ucnbiTaHuu, 6yaeT |Has Npu ucnbiTaHun, 6yaet
npvMeHMmMa Ans YCnoBuN MPUMeHVMa Ansi YCIOBWI |[MpUMEeHUMa NS YCIOBWUI [MPpUMEHMMA ANs YCIIOBUN [NPYMeHMMa Arsi YCroBUNA
XpaHeHUsi W TPAHCMOPTU-|XPaHEHNST U TPaHCMNOPTU- | XpaHEHUs] W TPaHCMOPTU-|XpPaHEeHUsI M TPaHCMOPTU- | XpaHEHWSI U TpaHCMnopTw-
poBaHus poBaHus poBaHus poBaHus poBaHus
WenbitaHne no| 19 WHdopmaums, nonyyex- WHdopmaums, nonyyeH- WHdopmaums, nonyyeH- WHdopmauus, nonyyeH- WHdopmaums, nonyyex-

Hasi NpU UCNbITaHUK, HEO6-
XxoaMma Ans anekTpudec-
KOM N MEXaHNYECKOW 3alum-
Thl 3NEKTPUHECKUX Lienen

1} B M3K 60896-11(2002) owmbouHo ykasaH nyHKT 6.6, kak 6biro B NpeabiayLLeli BEpcun MexayHapoaHoro cTaHaapTa.
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&~ Tabnuuya A.2— PekoMeHOyeMOe UCMONb30BaHUE UCMbITAHWIA B 3aBUCUMOCTM OT TUMNa CTaUMOHAPHbIX akkyMynsaToOpoB u 6aTapen

AKKyMynsTopbl
cnbiTaHue Pasgen MoHo6noku
MnanTe Tpybuatblie HamasHble nnacTtuHbl
MenbiTaHve no onpegene-| 14 MenbliTaHne npoBoasit VcnbiTaHne npoBoasiT KcnbiTaHne npoBoasT YunTbiBaTh, YTO Hanpsixe-

HUIO €MKOCTU

BbibupaloT cooTBeTCTBYIO-
LM PEXUM

BeibupatoT COOTBETCTBYIO-
LMW peEXNM

BeibypatoT cooTBeTCTBYHO-
LKA PEXUM

HUE OTAENBHOrO aKKYMYNATO-
pa MOXHO N3MEPUTL He Beeraa

WcnbiTaHne Ha pabotocno-| 15 MenbiTaHne npoBoasit MenbiTaHwe npoBoasT VcnbiTaHne npoBoasit YuunTbiBaTh, YTO Hanpsbke-
CoBHOCTb BO (roTUpYyHOLLEM HWe OTAENbHOro aKKyMynsTo-
pexvme pa MOXHO U3MEpPUTL He Bceraa

MenbiTaHve Ha BblHOCITM-| 16 MenbiTanne npoBoOAAT, MenbiTaHne npoBoasit WcnbiTaHve nposoasT, YuuTbiBaTh, 4TO Hanpshke-
BOCTb NPV LUKITMPOBAHUN TONBKO €CNM COOTBETCTBYIO- TOMBbKO €CNW COOTBETCTBYIO- | HUE OTAENbHOrO aKKyMynsiTo-

wasi mHdopmauus Heobxoau- was nHdopmauma Heobxoam- | pa MOXHO M3MEepPUTL He Beeraa
Ma Mo YCNOBUAM NPUMEHEHWS Ma Mo YCroBUSIM NPUMEHEHNS

McnbiTaHne Ha BbiHOCIM-| 17 MenbiTanne nNpoBOAAT, WenbiTanne npoeogsat WcnbiTadne npoBoasAT, YuntbiBaTb, YTO Hanpsixe-

BOCTb Npw nepesapsige TOMBbKO €CMM COOTBETCTBYIO- TOMBbKO €CNW COOTBETCTBYIO- | HUE OTAENbHOrO aKKyMynsTo-
was uHdopmaums Heobxoau- was nHdopmaums Heobxoam- | pa MOXHO M3MEepPUTL He Bceraa
Ma Mo YCIIOBUSIM NMPUMEHEHNS Ma no yCrnoeusiM NpMMeHeHNs

McnblTaHe Ha coxpaH-| 18 WcnbiTaHue npoBogsT Wenbiranne npoeoasT WcnbiTaHne npoeoanT WcnbitaHne npoeogar
HOCTb 3apsaa

VMcnoiTtaHne no onpeaene-| 19 WenbiTanne npoBogsaT WenbiTanne npoBogat WenbitaHne npoBogAat WcnbiTaHne npoeoasaT

HWUIO TOKa KOPOTKOro 3amblka-
HUA U BHYTPEHHErO ConpoTue-
neHnAa
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Mpunoxexnne QA
(cnpaBouHoe)

CBefeHUs1 0 COOTBETCTBUM CChINIOYHbIX MeXAYHapoAHbIX CTaHAApTOB
HauuoHanbHbLIM cTaHgapTaMm Poccuiickon Pefepauum u AeicTBYIOWUM
B 3TOM Ka4yecTBe MeXrocyaapcTBeHHbIM cTaHO4apTam

Ta6nuua OA1

O6o3Ha4eH1e CCbINTOYHOro
MeXayHapoaHoro ctaHaapta

CTteneHb
COOTBETCTBUA

OBo3Ha4eH e U HaUMEHOBaHUE COOTBETCTBYIOLLIETO HALIMOHANBHOTO,
MEXrocy4apCTBEHHOTO cTaHaapTa

M3K 60050(151)

IDT

FOCT IEC 60050-151—2014 «MexayHapodHbi SNeKTPOTEXHUYECKUI
cnoeapb. Yactb 151. Snekrpudeckre n MarHuTHbIE YCTPOWCTBay

MO3K 60051-1

MOD

FOCT 30012.1—2002 (M3K 60051-1—97) «[1pn6opbl aHanoroeble No-
KaablBalollWe 3SMeKTpou3MepuTeribHble MPSMOro AeWCTBUS U BCNOMoOra-
TenbHbIe 4acTu K HMM. YacTb 1. OnpeageneHus n 0CHOBHbIE TpeboeaHus, 06-
e ansi Bcex Jacten»

M3K 60051-2

MOD

FOCT 8711—93 (M3K 51-2—84) «[pubopbl aHanoroesle nokasbiBato-
LKe SNeKTPou3MepuTerbHbIe NPSIMOro AeNCTBISA U BCNOMOraTenbHbIe Jac-
™ K HUM. YacTb 2. Ocobble TpeboBaHusi K amMnepmeTpam U BONbTMETpam»

M3K 60051-3

MOD

FOCT 8476—93 (M3K 51-3—84) «[pubopbl aHanoroesle nokasbiBato-
Wye 1 SMNeKTPoM3MepuTenbHbie MPSMOro AENCTBUS U BCTMIOMOraTenbHble
YacTu K HuM. YacTb 3. Ocobble TpeboBaHus kK BaTTMeTpam 1 BapMeTpam»

M3K 60051-4

MOD

FOCT 7590—93 (M3K 51-4—84) «[Npnbopbl aHanoroesle nokasbiBato-
LMe SMeKTPoU3MepUTeribHbIE NPSIMOTO ASVCTBUS N BCTIOMOraTeNbHbIE Yac-
™ K HUM. YacTb 4. Ocobble TpeboBaHusi K HacToToMepam»

M3K 60051-5

MOD

FOCT 8039—93 (M3K 51-5—85) «[pnbopbl aHanoroeble nokasbiBato-
LMe SNeKTPOM3MepuTenbHble NPSMOro AeCTBUS U BCNOMOraTenbHble Yac-
™ K HUM. YacTe 5. OcobGble TpeboBaHus k hasomeTpam, M3MEPUTENAM KO-
achdurumeHTa MOLHOCTU U CUHXPOHOCKOMNAaM»

MOK 60051-6

MOD

FOCT 23706—93 (M3K 51-6—84) «[pnbopbl aHanoroeble nokassiBai-
LME SNEKTPOM3MEPUTENbHLIE NMPSIMOrO AeUCTBUS U BCOMOraTerbHble Yac-
™ K HUM. YacTb 6. Ocobble TpeboBaHusA K ommeTpam (npubopam ans n3me-
PeHVs NOMHOro COMpoTMBIieHUs1) u Npubopam Anst namepeHusi akTUBHON
NPOBOANMOCTUY

M3K 60051-7

MOD

FOCT 10374—93 (M3K 51-7—84) «[Mpubopbl aHanoroeble NnokasbIBao-
LME SMNEKTPOU3MEPUTENBHLIE NPSIMOrO AeUCTBUS U BCOMOraTernbHble Yac-
™ K HUM. YacTb 7. Ocobble Tpe6oBaHNUA K MHOrOYHKLMOHArNBHBIM NPUGo-
pam»

M3K 60051-8

MOD

FOCT 8042—93 (M3K 51-8—84) «[Mpnbopbl aHanoroebie NokasbIBalo-
LME SNEKTPOU3MEPUTENBHLIE NPSIMOrO AeUCTBUS U BCOMOraTenbHble Yac-
™ K HUM. YacTb 8. Ocobble TpeboBaHUA K BCrioMoraTernbHbIM HacTAM»

M3K 60051-9

MOD

FOCT 30012.9—93 (M3K 51-9—88) «[MpubGopbl aHanoroebie NoKa3biBa-
IOlME SIEKTPOU3IMEPUTENBHBIE NMPSAMOTO AEWCTBUS U BCNOMOraTenbHble
yactu kK HuMm. Yactb 9. PekoMeHayemMble METOObI MCTNIBITAHUIA»

M3K 60359

*

M3K 60417 (Bce wactu)

MOD

FOCT 28312—89 (M3K 417—73) «Annapatypa pagvo3neKkTpoHHas
npodeccroHanbHas. YcrnoBHble rpadudeckue 0603Ha4eHUs»

M3K 60485

*

* COOTBETCTBYIOWMI HAaUNOHASbHLINA CTaHAApPT OoTcyTCTBYET. [lo ero yTBepXaeHusi pEKOMEHAYETCA UCNOIIb30-
BaTb NepeBoa Ha PYCCKUI A3bIK AaHHOTO MexayHapogHoro crangapTa. lNepesog 4aHHOro MEXAyHapoAHOro cTaHaapTa
HaxoauTca B deaepanbHOM MHGHOPMALMOHHOM (DOHAE TEXHUYECKUX PEIMAaMEHTOB W CTaHQapTOB.

MpumedaHune—B HacTosiwen Tabnuue ucnonb3oBaHbl creAylolme yCrioBHble 0603HaYeHns CTeneHn
COOTBETCTBUSA CTAHAAPTOB:

- IDT — naeHTUYHbIE CTaHAaPThI;

- MOD — moandrumpoBaHHble CTaHAAPTHI.
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