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Hacroduiee pyKOBOACTBO MO 3KCMAYATALMM MPEAHAZHAYEHO AA9 O3HOKOMAEHMS C BO3MOXKHOCTIMMU,
TEXHUHECKMMM  XAPOAKTEPUCTUKAMM, KOHCTPYKUMEN, MPUHLMNAMM PABOTbl, MPABUMAOMM  XPAHEHMS,
TPAHCMOPTUPOBKM M SKCAAYATALMU KOMMAAEKCA MODAEMEHTHOTO KOHTPOAS U MPEAMKTUBHOM AMATHOCTUKM
AB PENEWN.

MU M3y4EHUM M BKCAAYATAUMM YCTPOMCTBA PEMEM HEOBXOAMMO AOMOAHMTEABHO PYKOBOACTBOBATLCS
MACNOPTOM HO KOHKPETHOE U3AEAME.

K 0B6CAY>XXMBAHUIO YCTPOMCTBA AOMYCKAKOTCS MO3UTUBHBIE AULLA, MMEIOLLLME AOAXKHYIO MPOJGOECCUOHAABHYIO
MOAFOTOBKY, M3y4mBLLUME P3O B MOAHOM OObEME, MMEIOLLIME TPYIMMY AOMYCKA MO SAEKTPOBE30MACHOCTU HEe
Hke Il AAS PABOThI B DAEKTPOYCTAHOBKAX A0 1000 B.

l/]HCbOpN\CILLl/IOHHbIe OAOKM, MCMOAb3OBAHHBIE B ACHHOAM PYKOBOACTBE MO SKCMAYyATALMMN!

BAOK AOMOAHUTEABHbBIX CBEAEHMM

9' COAep)KMT AOTIOAHUTEABHYIO MH@ODN\OLLM}O, PACUMPAIOLLLYIO 0BOAACTb 3HAHWK,
— ob6ecneymBatoLLIMX MPOABMABHOE CUCTEMHOE NMPOMMEHEHNE YCTpOl;ICTBCI.
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1.1 HASHAYEHME

KOMMAEKC MOSAEMEHTHOTO KOHTPOA M MPEAMKTMBHOM AMATHOCTMKM QKKYMYASTOPHOM 6atapeun PEMEN
(AOAeEe - yCTPOMCTBO, KOMMAEKC, PEMEM) MNPEAHO3HAYEH AAS  HEMNpPepbiBHOTO  MOHMTOPMHIA
OKKYMYASTOPHbBIX ©ataper 3AEKTPUYECKMX CTOHLMM, MOACTOHUMM, MPOMBILLAEHHBIX MPEANPUATUM,
CTAHLUMI CBA3M, OOBLEKTOB TIArOBOTO IAEKTPOCHAOXKEHMS, CUCTEM PE3EPBHOIO IAEKTPOMMUTAHMA DATA-
LLEHTPOB, Y3AOB CBS3M U APYTMX OOBEKTOB.

B OTAMYME OT PETAAMEHTUPOBAHHbLIX! MEPUOAMYECKMX MPOBEPOK PEMEM oBecnedmBaer HenpepblBHbIM
KOHTOOAb COCTOSHMA  AKKYMYASTOPHOM OATApEM U MO3BOAJET HEZAMEAAUTEABHO  OBHAPYXMTH
OKKYMYASITOPbI, MOPOMETPbl  KOTOPbLIX  MMEIOT  OTKAOHEHMS UM YIPOXAKOT  «(3AOPOBLIO)  COCEAHMX
QAKKYMYAITOPOB BaTtapem.

B cocTar kommnaekca PEMEM BXOAST:

B AQTYMK — YCTAOHOBAMBAETCS HO OKKYMYASITOP U M3MEPSET EM0 HAMPIXKEHUE U TEMMNEPATYPY;

B ©6030Bad CTAQHUMA — M3MEPIET HAMPKEHME U TOK AB, cobmpaer MHAPOPMALMIO CO BCEX
AQTYUKOB MO OeCnpOBOAHOMY KOHAAY CBA3M KM OBeCnedvBaeT BbIMOAHEHME JOYHKLMM
AMATHOCTUKM, TPOHCAMPYET ACQHHBIE B CUCTEMBI AOKOABHOTO M YAQAEHHOTO MOHMUTOPUHIQ,
BKAtOYOS WEB.

v XpaHeHnue, 00paboTKa 1 aHAIN3
AGAVE-4G yctpoiicTBo cOopa u A W—

nepeaadyu JaHHbIX IIpornosuposanue

Ilepenaua napopmaiyu Ha cepsep 1o kaHaizam 4G / 3G / -
PR 25 Wiri BigData, lloT, Al

PEIIEM cucrema

WEB-cepsuc
AGAVE

V naneHHbIi

MOHHUTOPHUHTA

aKKyMyiaToposB 12 B

MOHUTOPHUHT

“ .0..........

JlokanbHIN cO0Op

uHbOpMAIIH C COCIO I DEL
aKKyMyIIATOPOB Ha
06BeKTe 1 aHATH3
COCTOSTHHIS C
dopMupoBaHEEM
CHTHATH3AIAH TIPH

BBIABIICHUH HpO6H6MH

PrcyHok 1.1 — CTPYKTYPHAOS CXeMa cucTembl PETEN

1 TP OBMAQ TEXHUMHECKOM SKCMAYATALMM SAEKTPOYCTAHOBOK NOTPEBOUTEAEN (C UBMEHEHUIMM HA 13
ceHTa6ps 2018 roaq)
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CpOK CAY>KObI KKYMYAITOPHOM BATAPEU M €€ XAPAKTEPUCTUKM 3ABUCAT OT PEXKMMOB 30PAAQ,

| PA3PIAA, MOAAEPXKAHMA HANPSKEHNA M BOSAEUCTBYIOLLIMX HO HEE GOAKTOPOB OKPY>KAIOLLLEM
— CpPEAbI.

B npouecce 3KCNAyaTaALMM HEODOXOAMMO HEYKOCHMTEABHO COOBOAIOACTLE PEKOMEHAALMM
npom3BoAMTEAS AB K NAPAMETPAM 30PIAC M PA3PIAQ, TEPMOKOMMEHCALMU HAMPIKEHMS
30PAAA U/UAM MOA3TPAAC.

Ha oBbekTax 3HEPreTrkM B HACTOSLLLEE BPEMS YALLLE BCETO MPUMEHSIOTC CAEAYIOLLIME TUMbI
AKKYMYASTOPHbIX BaTtapen!:

OTKPbITbIE CBUHLLOBO—KMCAOTHbIE AB C XXMAKMM SAEKTDOAUTOM;
repMETUYHbIE, HEODCAYXXMBAEMbBIE CBMHLLOBO—KMCAOTHbIE AB TMNa AGM;
repMETUYHbIE, HEODCAYXXMBAEMBIE CBMHLLOBO—KMCAOTHbIE AB TMNa GEL.

TPAAUMLLMOHHbBIE CBUHLLOBO—KMCAOTHbIE AB C XXUAKUM DAEKTPOAUTOM COAEPXKAT B CBOEM
COCTOBE TMOAOXMTEABHBIM DAEKTPOA, OBPA30BAHHbBIM OKCMAOM CBUHLQA, OTPULOATEAbHbIN
SAEKTPOA B BUAE I'YOHATOrO CBMHLA M PACTBOP CEPHOM KUCAOTHI.

HakonAeHMe M OTAQHAO BAEKTPUMYECKOM 3HEPIUMM BbIMOAHSIOTCS B AKKYMYASTOPE 30a CYeT
0BpPATUMOro MPEOBPA30OBAHMI XMMMIYECKOTO COCTOBA 3AEKTPOAOB. B mpouecce pa3psaad
BbIMOAHAETC PA3AOXKEHME CEPHOM KMCAOTbl, OBPA30BAHME CYAbJDPATA CBMHLIA HA
MOBEPXHOCTU DAEKTPOAOB M OBPA30BAHME BOAbL. [1pU 3APIAE AKKYMYAITOPA MPOLLECC
ABMXKETCS B OBPATHOM HAMPABAEHMM.

OAHUMM M3 OCHOBHbIX CBOMCTB AB SBAAIOTCS EMKOCTb, TOKOOTAQHA, CPOK CAYXObl U
HOAEXHOCTb. XOPOLLYIO TOKOOTAQYY OBeCneymBAET BbICOKAS MPOBOAMMOCTb AKKYMYASTOPA U
AOCTOTOYHBIM KOHTOKT MEXKAY DAEKTPOACMM U DAEKTPOAUTOM.

MK CamopaspsaAe M PA3PIAE CYAbADAT CBUMHLLO 0BpPA3yeTCd HO MOBEPXHOCTH SAEKTPOAOB,
NPENITCTBYS AOCTYMY K HUM DAEKTPOAMTA. TOKMM OBPA3ZOM, CHMXKAETCA MPOBOAMMOCTb U
EMKOCTb. [TpU MPABUMABHOM 3KCMAYATAUMKM B MPOLLECCE 3APAAC CYAbCDAT PA3AAraeTtcs,
XAPAKTEPUCTUKM AKKYMYAITOPA BOCCTAHOBAMBOIOTCS.

B pesyabtare TAYOOKOrO pPAa3pPSAd  MAM  AAMTEABHOTO HOXOXAEHMA OKKYMYASTOPA B
PA3PIKEHHOM COCTOAHMM OOPA30BABLLMMCA CYAbQDAT CBMHLIO MOXET He BCTYMMTb B
OBPATHYIO PEAKUMIO, O MPOCTO BbINACTb B OCAAOK MPU MOCAEAYIOLLLEN MOMbITKE 30PAAQ.
ACQHHOE SBAEHME MOAYYMAO HO3BAHME CYAbGOATALIMM MAQCTUH OKKYMYASITORC.

30psgA  AKKYMYASTOPQA  MOBBILLIEHHBIM  HAMPSKEHMEM  BbI3bIBOET SAEKTPOAM3 BOAbI, C
OBPA30BAHMEM KMCAOPOAQ M BOAOPOAQ. ITO MPUBOAMT K TMOTEPE DAEKTPOAUTA M
HEOOBXOAMMOCTU  AOAMBKM BOAbl. AKTMBHbIM MPOLLECC JSAEKTPOAM3A MOAYYMA HO3BAHME
(KMMEHUE  DAEKTPOAMTAY. [lpn  3STOM  MPOUCXOAMT  CYLLLECTBEHHAS MOTEPS  BOAbI,
COMPOBOXACEMAN PA3OPLIBTMBAHUMEM CEPHOM KUCAOTbI C  MPOAYKTOMM  POA3AOXKEHMS
DAEKTPOAOB.

B orAMuMe OT TOAAMLMOHHBIX OTKPbITbIX CBUHLOBO—KMCAOTHBIX AB C XXMAKUMM SAEKTDOAUMTOM
AKKYMYAaTOPbI TMNA AGM 1 GEL MoAAEPXMBAKOT MPOLLECC PEKOMBUMHALMM KMCAOPOACQ U
BOAOPOAQ OBPATHO B BOAY (3AEKTPOAUT). DT0 0BECNEYMBAETCS C MOMOLLLBIO 3ATYLLLEHMS
DAEKTPOAUTA CUAMKATEAEM B OKKYMYASTOPAX TMNA GEL M BMMUTHIBAIOLLMX CTEKAOMOTOB B
AKKYMYAGTOPAX TMNa AGM. OAHAKO, B AEMCTBUTEABHOCTM CMNOCOBHOCTh PEKOMOUHALMM B

1 CTO 56947007-29.120.40.262-2018. CtaHaapT opranmsaumm MNAO «PCK ESC».
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ACQHHbBIX PELLEHMSIX OrPAHUYEHA, 1 BOAbLLIAS YOCTb FA30B CTPABAMBAETCS B ATMOCADEPY Yepes
CMNEeLMAAbHbBIE KAQMOHbI.

Huskmit  TOK  300SAC BbIBbIBOET AETPAACLMIO  DAEKTPOAOB U TMOCAEAYIOLLMM  BbIXOA
AKKYMYAITOPA M3 CTPO4. 3APAA MOBLILLIEHHBIM TOKOM BEAET K HEAOMYCTUMOMY MOBbILLIEHMIO
MHTEHCMBHOCTM MPOTEKAHUA XMMMHECKMX PECKLMM U BbixOAYy AB m3 cTpod. Kak npaBmAo,
30PSAHbBIM TOK AOAXKEH OblTb HE meHee 10% m He Boaee 30% OT HOMMHAABHOM EMKOCTU
AKKYMYAITOPHOM BaTapeun.

MOBbILLEHHAS TEMMNEPATYPA BbI3bIBAET PA3PYLLUEHNE SAEKTPOAOB OKKYMYASTOPA, MOBbILLCS
CYABCLATALMIO M CAMOPA3PIA, CIOCODCTBYS KMMEHMIO DAEKTDOAUTA.

CHWXEHME TEMMEPATYPbI BEAET K CHUXXEHMIO PA3PAAHOM EMKOCTU. AAT OKKYMYAITOPOB TUMNA
AGM m GEL cHmxeHune aocturaet 25 % npu 0 °C 1 50 % npu Temnepartype -20 °C.

Takoe noBeAeHUE OObBIACHIETCS OBPATHOM 30BMCUMOCTbIO BHYTPEHHETO COMPOTUBAEHMS
OKKYMYASITOPOB OT TEMMNEPATYPDI. MNpK OTPULIATEABHOM TEMMNEPRATYPE CHUXKXAETCS CKOPOCTb
AMPAY3MU MOHOB DAEKTPOAMUTA, YBEAMYMBAETCS BHYTPEHHEE COMPOTUBAEHME.

B 30BUCUMOCTU OT TUMNA AB SAEKTPOAUT MOXET 3AMEP3HYTb MPU CHUXKEHMM TEMNEPATYPbI AO
-30 °C 1 Huxe.

AB Tvima AGM COAEPXAT B CBOEM COCTABE XXMAKMM DAEKTPOAMT, KOTOPLIM YAEPXXMBAETCS B
MOPAX MAACTUH U3 CTEKAOBOAOKHA, PACMOAOXEHHbBIX MEXAY IAEKTPOAOMMU. Kopryc AGM-
AKKYMYAITOPOB ABAIETCH FTE€PMETUYHBIM. DTO MO3BOAJET IKCMAYATMPOBATL AB HE TOABKO B
BEPTUKAABHOM MOAOXKEHUM.

K oCHOBHbIM OCOBEHHOCTAIM AGM-OKKYMYAITOPOB MOXHO OTHECTU BOAbLLYIO CTOMKOCTb K
TAYOOKMM PA3PIACM U UIMEHEHMIO TEMMNEPATYPLI OKPYXKAIOLLLEN CPEAbI, U B TO XXE BPEMS
MEHBLLIYIO CTOMKOCTb K MEPE3APIAY.

ABb tmna GEL coaepXar B CBOEM COCTOBE ABYOKMCb KPEMHMUS, BbIMOAHAOLLLYIO POAb
3AryCTUTEAS DAEKTPOAUTA. DAEKTPOAMUT B TAKMX AB TEpAeT CBOMCTBO TEKYYECTM, HOXOAMTCS B
COCTOSHMM TeAs, OAQroAaps 4H4emy MOAAEPXMBAETCA pPABOTA AQXKE MPU HYACTUYHOM
pa3pyLUeHUr koprnyca Ab (3AEKTPOAMT HE BbITEKAET).

AKKYMYAFTOPbI AOHHOTO TUMA OOAEE HYBCTBUTEABHbI K KUMEHMIO DAEKTPOAUTA, KOTOPbIM MOXET
MPWBECTU K CYLLLECTBEHHbLIM TMOBPEXAEHMIM AB 1 BbIXOAY €€ 13 CTpo4q. Mpu 30MepP3aHUM
AKKYMYASATOPA €70 €MKOCTb CHMXAETCH 3HOYUTEABHO CUWAbHEE, MO CPABHEHUIO C
TPOANLLMOHHBIMUM AB C XKMAKMM SAEKTDOAUTOM.

K npeumyLectBam GEL-QKKYMYASITOPOB MOXHO OTHECTU BbICOKYIO CTOMKOCTb K TAYOOKMA
PA3PIAAM.
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HacTosuee P3 pacnpoCTpRAHAETCS HO MOAMAPUKALIMM BA30BOM CTAHLIMM M AQTYMKA, YKA3AHHbIE HMXKE.

PEMEX - B - 220/12
Hanps>xeHne KoHTpoAmpyemomn Ab: 220 — 220 B, noCTogHHOE
HanpsXeHne KOHTPOAMPYEMbIX AKKYMYASTOPOB: 12 — 12 B, NOCTOAHHOE

Tun yctpomcTea: b — 6a30Bas CTAHLLMS

MHOrOMYHKLMOHAALHbIN KOMMAekc: PEMEN 3
Mommep 06o3HAYEHM BA30BOM CTAHLMM Npu 3aka3e: PEMEN-B-220/12 — 6a3oBas ctaHuma PEMNEN.

PENEA - A - 12
Hanps>xeHne KOHTPOAMPYEMOTO AKKYMYAITOPA: 12 — 12 B, NIOCTOAHHOE

Tun yCTPOMCTBA: A - AQTYMK

MHOrOOYHKLIMOHOALHbIN Komnaekc: PEMEN
MNpumep 0603HAYEHUS YCTPOMCTBA Mpu 3aKkase: PEMEU-A-12 — AQTHMK KOHTPOAS OKKYMYAITOPRA 12 B.

KomnaekT «TOTAAbHbIM  KOHTPOABY AA AB, coctoawen mn3 17 AKKYMYASTOPOB C  HOMMHOABHBIM
HanpsxeHnem 12 B:

OAMH AQTYUK KOHTPOAMPYET HAMPSXKEHUE U TEMMEPATYPY OAHOTO AKKYMYAATOPA (17 AQTYMKOB
AAS KOHTPOAS 17 QKKYMYAATOPOB). ABA M3 17 AQTYMKOB AOMOAHUTEABHO KOHTPOAMPYIOT
TEMMEPATYPY BHYTPM M CHAPYXM LLUKADA. ACHHAS CXeMA OBECNEeYMBAET CBETOAMOAHYIO
MHAMKQUMIO YPOBHS HAMPSIXXEHMS KODKAOTO OKKYMYAITOPA.

PEMEN 6030BAs CTAHLMS 1wt
KOMMAEKT MOHTOXHbIX YOCTEM BA30BOM CTAHLMM 1wt
PETMEN aaTimk 17 Wt
KOMMAEKT KPEMAEHUI AQTYMKA K OAHOMY AKKYMYAITOPY 15wt
KOMMAEKT KPEMAEHUI AQTYUKA K OAHOMY QKKYMYAATOPY
C AOMOAHUTEABHbIM AQTYMKOM M3MEPEHUI TEMMNEPATYLbI 1wt
KOMMAEKT MOHTAXHbIX
o " B LLUKODY
4ACTEM AQTYMKA
KOMMAEKT KPEMAEHUI AQTYUKA K OAHOMY QKKYMYAATOPY
C AOMOAHUTEABHbIM AQTYMKOM M3MEPEHUI TEMMNEPATYPbI 1wt

B MOMELLLEHNN

MNacnoprt T wr
* - KOMMAEKT MOHTOXKHbBIX YOCTEM AQTYMKA BKAIOYAET B CEOS KAEMMBbI MOAKAIOHEHUA K QKKYMYASTOPY, AQTYUKM
TEMMEPATYPbI, MPOBOACQ AAT M3MEPEHUA HANMPDKEHMS, ABYXCTOPOHHMIN CKOTY AAS MOHTODKO AQTYMKOB HO OKKY MY ASTOPSI.
KAEMMBI MOTYT MMETb CPPOHTOABHOE PACTMOAOXEHUE BbIBOAOB, BEPXHEE POACMOAOXEHME BbIBOAOB, BEpPXHEE
PACMOAOXEHME BbIBOAOB TUMA T2/F2 (NoA kaemmy 250)
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B CAy4O€ HETMMNOBOTO MpPUMeEHeHMs PETMEM BO3ZMOXHO AOMOAHEHME CYLLECTBYIOLLLErO KOMMAEKTA
HEOBOXOAMMBIM KOAMHECTBOM ACQTYMKOB U KOMIMAEKTOB KPEMAEHUA, AMOO COOP MOAHOCTBIO HETUMOBOTO
KOMMAEKTO NyTEM HADOP A HEOBXOAMMOTO KOAMHECTBA ACTYMKOB M KOMIMAEKTOB KPEMAEHMS.

PEMEM AQT4mK 1wt
KOMMNAEKT KOEMAEHUS AQTIMKA K OAHOMY AKKYMYAITORY 1wt
KOMMNAEKT KPEMAEHUS AQTYUMKA K OAHOMY AKKYMYAITOPY C AOMOAHUTEAbHbLIM 1 wr
AQTYUKOM U3MEPEHUA TEMMEPATYPbI B LLIKAGDY

KOMMAEKT KPEMAEHUI AQTYUKOA K OAHOMY AKKYMYASITOPY C AOMOAHUTEABHBIM 1w
AQTYUKOM U3MEPEHUS TEMMEPATYPI B MOMELLLEHMM

Yctponcteo cbopa u nepeaain AaHHbIX Agave-4G 1 wr
Cucrtema mouutopmHra KIWI-MONITOR -
Pa3sserButenb mHrepdpenca RS-485 Mmapa-3 (Tnapa-6) T wr
MNpeobpa3oBaTeAb MHTEPGENCOB FOKKAO (RS-485 <—> USB) T wr
YCTPOMCTBO 30LLLUTHI MHTEPdDEMCA RS-485 PAOKC-RS 1 wr
Peae muratoLLiero ceeta PAokc-M T wr

8 (800) 555 25 11
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https://i-mt.net/floks-m/
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AB — aKKyMYATOPHAOS BaTapes

ACY — GBTOMATU3MPOBAHHAOS CUCTEMA YMPABAEHMS
3MMY — 3apgAHO-MOA3APIAHOE YCTPOMCTBO

NO — nporpammHoe obecneyeHume

MY3 — MPABMAQ YCTPOMCTBA SAEKTPOYCTAHOBOK

P23 — pyKOBOACTBO MO 3KCMAYATALMM

COIT = cuctema onepaATMBHOTO MOCTOFHHOTO TOKA
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3.1.1 Ba3oBas cTaHums PEMEM BbIMOAHEHA B BMAE MOHOBAOKA. BHELLHMM BMA YCTPOMCTBA MOKA3AH HA
PUCYHKE

KpenaeHne 6Q30BOM CTAHLMKM MOXXET ObITb OCYLLLECTBAEHO B BbIPE3 HA AKOOOIM MOBEPXHOCTU. [ABAPUTHBIE U
YCTQHOBOYHbIE PA3MEPBI MPUBEAEHbBI B MPUAOXKEHMM b.

PucyHok 3.1— BHELLHMIM BUA BA30BOM CTAHLLMM
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3.2.1 Ha aMuesBom naHeam ©6a30BOM CTAHUMM (PUCYHOK ) POCMOAOXEHbBI DAEMEHTbI YMPABAEHUS
(tabamua 3.1) v HAMKALMKM (TaBAMLQ 3.2).

CBeToANOAHbIN NHAUKATOP
BLUETOOTH

CBeToaMOaHbIN
NHANKaTOP
CUTHAN3ALMA

KHonka ynpaBneHus

PEMEL Kon bLJ,eBOIiI

J C‘u:‘i'*cv? CBeTOﬂMOﬂH b”/'
AB i MHOMKaTop
CTATYC

PucyHok 3.2 - BHELLIHME BUAbI AULLEBLIX MOHEAEN BA30BOM CTAHLIMM M AQTYUKA

TABAULA 3.1

HasHa4yeHune

KpaTkoBpeMEeHHOE HOXATUE — BKAKOYEHME MHAMKALLMM AQTYMKOB HO 10 MUHYT
AATEABHOE HOXXATUE (3 CEKYHAbI) — CbEM CUTHOAM3ALLMM
AAmteabHoe HaxxaTue (10 cekyHA) — TeCT CBETOAMOAHbBIX MHAMKATOPOB

AATEABHOE HAXATUE

(30 cekyHA) npu MoaQYye MUTAHUMS — COBPOC HACTPOEK

MHTEPdOEMCA RS-485 K HOYAABHBIM 3HOYEHMAM:

Aapec Modbus: 1

CkopocTb: 115200 6o

YeTHOCTbL: HET
Cton-6uTt: 1

CocTosHue

He ropwur
Fronybom
KpaCHbIM MUTQIOLLIMIA
KpacHbin
He ropwur

[ypnypHsbIA
KeATbl MUTAIOLLLMMA

KpaCHbIM MUTQIOLLIMIA

He ropur
JKeATbin

KpacHbin

TABAMLA 3.2
3Ha4YeHue

MNpPWBA3KA AQTYMKOB K 6A30BOM CTAHLIMKM HE BbIMOAHEHA
HaAmdme CBA3M x0T Obl C OAHUM ACTYUKOM
OTCyTCTBME CBA3M CO BCEMM AQTYMKAMM
HeuncnpasHoCTb MOAYAS Bluetooth

YCTPOMCTBO BbIKAKOYEHO

YCTPOMCTBO BKAKOYEHO M COYHKLIMOHMPYET MCRPABHO

CUCTEMO CAOMOAMATHOCTHKM BbISBUAC HEMCTPOABHOCTb,
He NPENSTCTBYIOLLLYIO BbIMOAHEHMIO OCHOBHbIX AOYHKLIMIMA

( )

YCTpOMCTBO HeUCnpaBHO (CurHaa «OTKa3 PEMEW» -
OtcyTCcTBYET CPABOTABLLAA CUTHAAMIALMS
CpabaTbiBAHWE MNPEAYNPEAUTEABHOM  CUTHAAM3ALLAM

( )

CpabaTbiBOHME CABAPUMHOM CUIHOAM3ALMM

)
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3.3.1 BHELHUM BMA 30AHEM NAHEAM OA30BOM CTAHLMM C YKA3ZAHMEM HOA3HOYEHMM KAEMM M PA3BEMOB
MOKQ3QH HA PUCYHKE
Knemmbl nUTaHUA

Knemmbl Bxoaa namepeHuaA

Knemmbl BbIXOAHbIX pene finj\ Hanps»eHnA n Toka Ab
® ®

e ¢
Fiiiitl[:’iiii;]
Pesens
CepuiiHbI HoMep \ [« BAGA » |

1 paTa NPOn3BOACTBA Ngoms Z RS-485
02 2020

PrcyHok 3.3 - BHELLIHMI BUMA 30.AHEN NAHEAM BA30BOM CTAHLLMM

OnNMCaHWe XOPAKTEPUCTUK DAEKTPOMATHUTHOM COBMECTUMOCTM BA30BOM CTAHLMK YKA3AHbI B TAOAMLE 3.3.

TABAMUA 3.3
Bosaencreme CreneHb XXECTKOCTH
MUK OCEKYHAHBIE MMMYALCHbBIE MOMEXM 3 — MPOBOA-MPOBOA (2 KB)
4 — NPOBOA-3EMAS (4 KB)
AVHAMUYECKME M3MEHEHMS HAMPAKEHMS

4
SAEKTPOMUTAHMUS
HaHOCEKYHAHbIE MMMYAbCHbIE MOMEXM 4
DAEKTPOCTATUYECKME PA3PSADI 4

KOHTOKTHbIM pa3psaA: 8 KB
Bo3ayLLHbIM pa3psa: 15 kB
PaAMOYOCTOTHOE SAEKTPOMATHUTHOE

4

rnoae
MarHuTHOE MOAE MPOMBILLAEHHOM 5
4YQCTOTHI
MMMYAbCHOE MATHUTHOE MOAE 5
KOHAYKTMBHbIE MOMEXM, HOBEAEHHbIE
PAAMOYACTOTHBIMM DAEKTPOMATHUTHBIAMM 3
MOASIMM
KoAaebaTeAbHbIE 3ATYXAIOLLLME MOMEXM 4
KoAeBaHMA HAMPKEHUS DAEKTOOMUTAHMS

+20%
KOHAYKTMBHbIE MOMEXM B MOAOCE HACTOT 4
o100 150 Kkl
MN3MEHEHME YACTOThbI MUTAIOLLLETO 3
HAMNPS>XKEHMS
3aTtyxatoLlee KoAeOATEABHOE MATHUTHOE 5
noae
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HaumeHoBaHWe napameTpa

KOAMYECTBO KOHTPOAMPYEMBbIX OKKYMYAATOPOB:
AAS Moandbukaumm Penen-b-220/12

HOMUHAABHOE HAMPMKEHUE MNOCTOSHHOIO TOKA, B

AMANA30H M3MEPEHMM HAMPIKEHUS MOCTOIHHOTO TOKA, B

MeHee 165 B
165-290 B

AANTEABHO

MpeAeAbl AOMYCKAEMOM MPUBEAEHHOM OCHOBHOM
MOrPELUHOCTH, %, HE BoAee
AonycTmmoe HanpskeHue, B

BTeyeHne 1 ¢

BxoA AAg M3mepeHud Toka Ab
ANANa3oH mimepeHns Toka AB, Iyur nom?

MpeAeAbl AOMTYCKAEMOM MPUBEAEHHOM OCHOBHOM MOTPELLHOCTU U3MEPEHUS

HANPKEHUA C LWYHTA, %, HE BoAee
AOMYCTUMOE HAMPSXKEHUE C LLYHTA, B AAUTEABHO

B TeyeHne 1 c

ANCKPETHbBIE BbIXOAbI, LUT

AMANA30H KOMMYTUPRYEMbIX HOI'IpFI)KeHl/Il;I nepemMeHHOro 1M nNoCToAHHOIO TOKd,

B

KOMMYTUPYEMBIM NEPEMEHHDIM TOK (AEMCTBME HA 3AMbIKAHWE/DA3MbIKAHME),

A, He Boaee
KOMMYTUPYEMbIM MOCTOAHHBIM TOK (AEMCTBME HA 30MbIKAHME), A, HE BoAee

KoMMyTUpPYEeMbIM MOCTOAHHBIN TOK (AEMCTBME HA PA3MbBIKOHME) MPU OKTUBHO-
MHAYKTUBHOM HAMPY3KE M MOCTOSHHOM BpemeHm Ao 0,02 ¢, A, He Boaee

Poa TOKQ

HOMMHAABHOE HAMPXKEHME NEPEMEHHOTO / MOCTOSHHOIO TOKA, B
PaBo4ymi AMANA30H HAMPSKEHWA MEPEMEHHOTO / MOCTOAHHOrO TOKQ, B
MoLLHOCTE MOTPEBAEHMS OT LLenm NUTAHKME, BT, He Boaee

COnpOoTUBAEHME U3OAILMM MPU HOPMAABHBIX KAMMOTUHECKMX YCAOBUSX, HE
MeHee

MNcnblTaTEABHOE
nepemMeHHoOEe HaMNpsS>XKeHune

MEXAY BCEMM MPYMMAMM KOHTOKTOB, KDOME
rpynnbsl NOPTOB CBA3M RS-485

TABAMLA 3.4
3Ha4YeHue

2-20

220
12-290
2,5
0.5
270
350

LLYHT 75 MB
or-1,220 1,2

0,25

5
10

10-265

0.3

MOCTOAHHBIN,
nepemMeHHbIN,
BbIMOAMAEHHbIN

220
85-265/120-370
5

40 MOM nipm 400
B

2500 B; 50 / 60 I'u;
1 MUH

I MOKCMMOABHOE KOAMYECTBO OKKYMYASTOPOB B OAHOM LLernovke. Ecam AB COCTOUT M3 HECKOALKMX

MNOPAAAEABHBIX LLENOYeK, TO KOMMAEKC PEMEM yCTOHOBAMBAETCS HO KAXKAYIO LLEMOYKY.

2 lUyHT mamepeHns Toka Ab caeayeT BbIOMPATb C HOMUMHOABHBIM 3HAYEHWEM [jyytHom . POBHbBIM

20

MOKCHUMOABHOMY TOKY 3APSAA AB MAKM BAMXKAMLLIMA 3HOYEHUEM M3 PAAQ HOMMHAABHbBIX TOKOB LLIYHTOB.
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MEXAY TPYMNMNOM KOHTAKTOB MOPTA CBA3M RS-485
M OCTOAbHBIMM FPYMMNAMM

RS-485
Bluetooth 5.0
MOKCMMAOABHOE KOAMYECTBO MOAKAKOYEHHbBIX AQTYNKOB

Bpems npeAaBApPUMHOM 3QNMCH, C
Bpemsd 3anmcu, C

Bec, kr, He Boaee

CreneHb 3aLLmMTbl AA9 Koprnyca B cooTBeTCTBMmM € TOCT 14254-2015 / IEC 529-
89, He HmXe

CreneHb 3aLWMTbl AMLEBOM MAHEAM B cooTtBeTcTBMM C TOCT 14254-2015 / IEC
529-89, HEe HWXe

Paboumh amanasoH tfemnepartyp, °C

BAaxkHOCTb Mpu +25°C, %, He Boaee
ATMOCOOEPHOE ACBAEHME, MM. PT. CT.

BbiCOTO HOA YPOBHEM MOPS, M, HE BoAee
CpeaHss HapaboTKA HA OTKA3, HE MEHeE, YOCOB

500 B; 50/ 60 I'w;
1 MHH

Modbus-RTU
BLE
20

0.1
5

0.7
IP40

IP54

O1-40 A0 +70
98
550 - 800
2000
125 000
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4.1 KOHCTPYKLUMS M BHELLIHA BUA AATIMKA

4.1.1  AaT4mk PETEM BbINOAHEH B BUAE MOHOBAOKA. BHELLIHMM BMA YCTPOMCTBA MOKA3AH HO PUCYHKe 4.1.
AQTYMK MPEAYCMATPUBAET KPEMAEHME K KOPMYCY OKKYMYASTOPA C MOMOLLLBIO KPEMEXA, BXOAILLLETO B
KOMMAEKT MOCTABKMK. [ABAPUTHBIE PAZMEPDI U MPUMEPR MOHTAXKA MPUBEAEHbI B MPUAOXEHMM B.

PucyHoK 4.1- BHELLIHMM BUA AQTYMKA

4.2 AMUEBAA NMAHEAB AATHMKA

42,1 Ha AMUEBOM NAHEAM AQTYMKA (PUCYHOK 4.2) PACMOAOXEHbBI SAEMEHTbI MHAMKALUMM (TAOAMLA 4.1).

KonbueBowm CBETOANOOHbIN
nHomnkatop CTATYC

CBeTOoOMOObl UHONKALUN
YPOBHS HaMps»XeHus
aKKyMynaTopa

PEMNE

CucteMa

MOHUTOPUHIa

AB

PucyHOK 4.2 - BHELLIHME BUAbI AULLEBbLIX MAHEAEN BA30BOM CTAHLIMM M AQTYMKA

422 CBETOAMOAHAS MHAMKOLIMA HO AMLIEBOM MAHEAM AQTYMKA BKAIOHAETCS HA 10 CEKYHA MPUW BKAKOYEHMM
AQTYMKA. TIPU HAXKATUM KHOMKM YIPABAEHMS HQ AMLLEBOM NMAHEAM BA30BOM CTAHLMM UHAMKALLMS BKAKOYEHMS

HA 10 MUMHYT.
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CocTosHue

He ropur
3EeAEHbIM

MypnypHbIn
[ypRypPHbIM MUFQIOLLLMN
KeATblM

KpacHbin

KEeATbIM MUTQIOLLIMM

KpacCHbIM MUratoLLmm
Fronybom

TABAMLA 4.1
3Ha4YeHue

YCTPOMCTBO BbIKAKOYEHO / MHAMKALLMSA OTKAIOHEHO
YCTPOMCTBO BKAKOYEHO M OYHKLIMOHMPYET MCRPABHO
YCTPOMCTBO BKAIOYEHO M CPYHKLIMOHUPYET MCMPABHO,
BbIMOAHEHME MHADOPMALIMOHHOTO OBMeHa ¢ B©a30BOM
CTAHUMEN

YCTPOMCTBO BKAIOYEHO M CPYHKLIMOHUPYET MCMPABHO,
noTeps Caa3mv ¢ 6A3I0BOM CTAHLLMEM

Mo curHaay «MpeaAynpeAUMTeAbHAss CUTHAAM3ALMUAY OT
©A30BOM CTOHLMM ( )

Mo CUrHaAY «ABAPUMHAS CUITHAAM3ALMA) OT OA30BOM
CTaHUMM ( )

Cucrema CAMOAMATHOCTUKM BbISBUAC HEUCTIPOABHOCTb,
HE MPEnATCTBYIOLLLYIO BbIMOAHEHMIO OCHOBHbIX GOYHKLIMM
YCTPOMCTBO HEMCMPOBHO

YCTPOMCTBO BbIMOAHSET BbIDABHMBAHME HAMPIXKEHMS HA
AKKYMYASITOPE

M3IMEHEHME MHAMKALMM  ACQTYMKO B 30BMCUMMOCTM  OT YPOBHA HAMPIXEHNMA HA KOHTPOAMPYEMOM

AKKYMYASTOPE MOKA3AHO B TADAMLE

TABAULA 4.2

[MpKr HAOXOXAEHMU AQTYUKA B PEXMME 6OAOHCVIDOBKVI BCE CBETOANOAbI MHAMKALKMKM YOOBHA HAMPIDKEHNA

ropaT XeATbIM LIBETOM.
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TABAMLA 4.3

HaumeHoBaHue napameTpa 3Ha4YeHue
KOAMYECTBO BXOAOB M3MEPEHMS HAMPIKEHMA AKKYMYAITOPA, LUIT 2
HOMMWHAABHOE HANPXKEHUE MOCTOIHHOIO TOKA, B 12
ANAMA30H M3MEPEHMM HAMPIXKEHMS, B
- AAS BXOAQ 1 7...18
- AAS BXOAQ 2 7 ...36
MNpeAeAbl AOMYCKAEMOM MPUBEAEHHOM OCHOBHOM MOMPELLIHOCTU M3MEPEHUS 05
Hanps>XeHus, % ’
KOAMYECTBO BXOAOB M3MEPEHUS TEMMEPATYPbI AKKYMYAITOPRA, LUT 2
AMAMA30H M3MmepeHns Temneparyp, °C -40 ... +100
MNpeAeAbl AOMYCKAEMOM OCHOBHOM MOFPELLIHOCTU BXOAQ M3MEPEHMS 05
TEMMNEPATYPbI AKKYMYAITOPA, °C ’
OneparmBHOE NUTAHME OT BXOAQ

M3IMEPEHUS

MNotpebAsemas MOLLIHOCTb, HE BoAee MBT

Hanps>KeHs Nel

- MPU OTKAIOYEHHOM MHAMKALLMM 21

- MPW BKAIOYEHHOM MHAMKALLMM 280

- B pexnme BAAAHCHUPOBKM (CM. ) 1000
Bec, kr, He Boaee 0.3
PaBoumin aAnanasoH tfemnepartyp, °C Ot -40 A0 +70
BAaxkHOCTb Mpu +25°C, %, He Boaee 98
ATMOCOOEPHOE AOBAEHME, MM. PT. CT. 550 - 800
BbicOTO HOA YPOBHEM MOPH, M, HE BoAee 2000

B pexrme OAAQHCUPOBKM HAMPIKEHUS OKKYMYAATOPA MOLLIHOCTb, MOTPEDOAIEMA AQTYMKOM,

PETYAUPYETCA 30 CHET YMPOABAEHUA APKOCTBIO MHAMKAUMKM. B MMKOBbIE MOMEHTbl MAKCUMOAbHOS
noTpebasemas MOLLIHOCTb He npesbiuaer 1000 MBT. lNMepeBoA AQTIMKA B pPeXum OAACHCHMPOBKM
BbINMOAHSAETCH COTAQCHO AATOPUTMY (BAAAHCUPOBKAY, MOAPODOHOE ONMUCAHMUE KOTOPOTO NMPUBEAEHO PA3AEAE
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5.1.1 Komnaekc PEMEN BbINOAHSET HEMPEPbIBHLIN KOHTPOAb HAMPMKEHUS M TOKA AB, Temnepatypbl M
HAMPMDKEHMI KOXKAOTO AKKYMYAITOPA B COCTABE Ab.
5.1.2  YCTpOMCTBO OBECMEYMBAET BbIIBACHME CAEAYIOLLIMX HEHOPMOABHBIX PEXMMOB PABOTHI Ab:

rAyOokui paspsa Ab;

MOBbILLUEHHOE HAMPSXKEHWE HA Ab;

30PAA CBEPXTOKOM,;

HEAOMYCTUMbIE MYAbCALMM TOKA U HOMPIKEHMS B pEXMME 3apgaa AB;
OTCYTCTBME TEPMOKOMMEHCALMM HAMPIKEHMT MOA3APIAC Ab.

5.1.3  PEMEWM KOHTPOAMPYET TEMMEPATYPY OKPY>KAIOLLLETO BO3AYXA BHYTPM LLKAGDA M B MOMELLLEHWM, TAE OH
YCTOHOBAEH.
5.1.4  YCTPOMCTBO AMATHOCTUPYET COCTOSHME KOXAOTO OKKYMYAITOPA B COCTOBE AB 1 MO3BOAAET BbISBUTL:

YCKOPEHHbIM M3HOC AKKYMYASTOPRQ;
AETOAAMPYIOLLMIA OKKYMYASTOPOB, PA3PRYLLAIOLLMI BATapeto;
TEMAOBOM PA3FOH AKKYMYAATOPQ;

5.1.5 PEMNEM oBecnedmsaeT BAAGHCUPOBKY MO HAMPMKEHUIO OTAEAbHBIX OKKYMYASTOPOB B BATapee nytem
PA3PIAA MEPEIAPIKEHHBIX AKKYMYAITOPOB. ONMUCAHME GOYHKLLMM BbIDOBHMBAHMA MPUBEAEHO B

5.1.6 PEMEN oBecneymBaer HOKOMAEHME CTATUCTMKM SKCIAYOTALMU AB 1 KOXKAOTO M3 OKKYMYASTOPOB B
OTAEABHOCTU:

rPACOUKM M3MEHEHUT OCHOBHbBIX SAEKTPUYECKMX MAPTMETOOB M TEMMNEPATYPLI 30 MOCAEAHME
72 vyaca;

MOACHET AAMTEABHOCTU HAXOXAEHUA KOAXKAOIO AKKYMYAATOPA B ONPEAEAEHHbLIX AMANA30OHAX
Temneparyp HOI'IpH)KeHMIZ B TEe4EHME BCEro CPOKA ero aKCnAyaraumm;

OCLMAAOTPAMMbI GBAPUIHbIX MPOLLECCOB.
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5.2.1 Bba30BAsg CTAHUMS HEMPEPLIBHO KOHTPOAMPYET HaNps>xeHmne Ab 1 o6ecne4ymBaeT BbIIBAEHUE:
rAYyOoKoro paspaaa Ab;
HEAOMYCTUMOTO MOBbILLIEHMS HAMPIXKEHUI HO AB;
HEAOMYCTUMbIX MYAbCALMM HAMNPIKEHMT 3aP1AA AB;

OTCYTCTBUSA TEPMOKOMMEHCALMM HAMPIHKEHUA MOA3APAAA AB.

C LEeAblO NPEAOTBPALLEHUI MPEXAEBPEMEHHOTO M3HOCA AB 3IMY AOAXHO oGecneymsatb

| MNOAAEPXXAHME HAMPIKEHUA HA LLUMHOX OKKYMYASTOPHOM BATApEn C OTKAOHEHMAMM HE Boaee
— 2% OT HEOOXOAMMOTO  3HAYEHUS HAMPMDKEHMA MOAASPXMBAIOLLLETO  30pSAa Ab

KO PULMEHTOM MyAbCALMM HE Boaee 1.5%.

AKKYMYASTOPHbIE BaTapen, paboTtame B ByGpepHOM PeEXMME, AOMYCKAIOT HEDOAbLLIOE
KOAMHECTBO LIMKAOB TAYOOKOrO pa3psad, TAK KOK OTCYTCTBME HOPMOABHOTO 30pSAQ HA
AKKYMYAITOPE PE3KO COKPALLIAET CPOK €ro AQABHEMLLIEN SKCAAYATALMM M3-30 CYAbCDATALMM
MAQCTUH.

522 Tpu Bbixoae HanpsxeHus Ab «Uas» M3 AMAMNA3OHA, MPOHULLEI KOTOPOTO OMPEAEAIIOTCS YCTOBKOAMM
«Uab muu» 1 «Uab makcey («Uab makc 3ap» B peXMME 30PAAA), C BLIAEPXKKOM BpemeHUn «tab raye.paspsaan
(«ta6 nepeHanpy) OyAaeT COOPMUPOBAHA COOTBETCTBYIOLLLAS CUTHAAM3ALMS «AB: TAyGOKMI paspsan MAM
«AB: BbBICOKOE HanpsXeHue).

Q.
HANPAXEHUE A
HA AB B HOPME
CyabcpaTtaums

MoTepa éMKkocTH
Boixoa 13 cTpoAa

ta6 AB Bbicokoe ta6 AB ray6okun
nepeHanp Hanpsaxedune r/\g6 PO3PSHA PAO3PHA
PucyHok 5.1 — MNpumepbl paBOTbl AATOPUTMbI KOHTPOA HAMPIXKEHUS AKKYMYAITOPHOM BaTapen
5.2.3 PEMNEN paccumtbiBaeT KO3OMULMEHT NyALCALMM HANPHKEHMS HO AB MO doopmyAae:

kl'l Ua6 =

-100%,
2 " Ua6 /0

rae, Uas — MOCTOSIHHAS COCTABASIOLLLAS HAMNPsSXKeHus Ab, B;

AU — pasmax rnyAbCaumm HampsxkeHus Ab, B.
B cAydQe, ecam B peXMME 3apP9AA MAM MOA3APIAQ KOIADAOULMEHT MYABCALMM HANPSKEHUA Ab npesbiLLuaeT
3Ha4YeHMe ycTaBkm «kM Ua6 makey, 10 C BblaepXKoM BpemeHu «tkl Uaby Oyaer CcdhopmMmpoBaHT
COOTBETCTBYIOLLLAY CUTHOAM3ALMA «AB: BbiIcokMe nyAbcauum Uy,
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CKOPOCTb XMMMHYECKOM PEAKLMM DAEKTDOAUTA 3ABUCUT OT TEMMEPATYPLI OKPYKAKOLLLEM

.Bl‘ cpeabl. [py CHWXEHUM Temnepartypbl AB, CHuxaetrcd €& EMKOCTb. pu MOoBbILLEHMM
— Temneparypbl Ab BBICOKAS CKOPOCTb AMGOAY3MM MPUBOAMT K YCKOPEHHOMY M3HOCY Ab.

C UeAblO MPOAAEHMS CPOKA CAYXOblI Ab 3IMY AOAKHO oBecnevmBaTb TEPMOKOMMNEHCALMIO
HAMNPSXKEHMI 3APAAC, MOBbLILLAS HAMPIKEHUE NPUM 3AMEP3AHMM Ab 1M MOHMXKAS NPK HArpeBe.
MpoussoanTeAn Ab, KOK MPABUAO, YKA3LIBAKOT B AOKYMEHTALLMM HOMUHAABHYIO TEMMNEPATYPY,
MPK KOTOPOM KOMMEHCALMSI HE OCYLLLECTBAIETCSH, AMOO MHTEPBAA TAKMX TEMMEPATYP. A TAKXKE
KOSPIMUMEHT TEMMNEPATYPHOM KOMMEHCALMM, OMPEAEAIOLLMIA CTEMEHD KOMMEHCALMM.

524  PYHKUMA KOHTPOAR HOAMHYMSA TEPMOKOMMNEHCALMM HAMPIKEHUI MOPA3APIAA AB MOXET BbITh BBEAEHT
B paBOTy MPOrPAMMHBIM KAIOHOM «BT10T» U BBINOAHAETCA YCTOOMCTBOM MPU HOXOXAEHUK AB B pexmnme
noAsapsaa.
5.2.5 HeobxoAMMOE 3HAYEHME HAMPIKEHWS MOAAESPXKAHMA 3aPAAA BCeM AB Unoa B 30BUCMAMOCTM OT
TeMNepaTypbl 3KCNAyataumm Ab (1.e. ¢ y4&Tom TepmokomneHcaumn) PEMEM onpeaeaseTr no doopmyae:
Unog = Unops + @Uxomn Temn (2)
rae, Unoas— yYCTABKA MOAAEPXKAHUS HAMPSXKEHMS HA AB B pexxume noa3apsaaq, B;
dUkomn Temn BEAMYMHA KOppeKUMn HarnpsaXeHna Ha Ab no Temneparype, B.

U noa

MNoBbiLEeHHE BLIXOAHOIO CHMXEeHUE BbIXOAHOIro
Hanps>XXeHus HAMNpsXeHus

U noas

TKOMIM HK3 CTO TKOMIM HM3 TKOMN BEPX KOMMN BEPX CTO Ta
PUCYHOK 5.2 — TEpPMOKOMMEHCALMA HAMPMDKEHUA MPU PA3ZAMYHBIX 3HOYEHMAX (TKOMM HU3Y) 11 (TKOMN BEPX)

52.6 BeAnumHy Koppekumm HanpskeHus Ab no temnepatype dUkomn temn YCTPOMCTBO OMPEAEAIET MO
dbopmMmyAae:

Krgmn komn
o000 (Tomn 1uz — Tkomn nus cron) * N3 * Na,ecnu Ta cp < Tyomn nus cron

Kremn komn

o000 (Txomn uuz — Ta cp) - Na - Na,ecnu (Ta cp > Txomn nus cron) Y (Ta cp < Tkomn uus)
dUxomn temn = 0, ecmu (Ta cp > Tgomn unz) M (Ta cp < Txomn serx)

Kremn komn

o000 (Txomn epx — Tacp) - Na - Na,ecam (Ta cp > Tyomn gepx) Y (Ta cp < Txomn Bepx cTom)

K
TEMII KOMII
~ 1000 * (Txomn Bepx — Tkomn Bepx cTon) * N3 * Na,ecv Ta cp = Txomn sepx cTon

rae, Kremn komn — YCTABKQ KOSQOCOULMEHTA TEMMNEPATYPHOM KOMMNEHCALMM, OMPEAEAIEMOrO MPOM3BOANTEAEM
QKKYMYASTOPOB MB/3A./OC;

Na — yCTaBKQ KOAMHECTBA AKKYMYAITOPOB B AB, LUT;

N3 — yCTABKQ KOAMHECTBA SAEMEHTOB B OAHOM OKKYMYASTOPE, LUT;

Tkomn Hu3 cTon — YCTABKQA HUXKHEM MPAHMLbI MPEKPALLIEHUS TEMMNEPATYPHOM KOoMIeHcaLmu, °C;

Tkomm H13 — YCTABKQ HMDXKHEM MPAHMLBI AMAMA30HA HOPMAAbHBIX Temreparyp, °C;

Tkomn Bepx — YCTABKQ BEPXHEM MPAHMLbI AMAMA30HA HOPMAAbHbIX Temnepatyp, °C;

Tkomn Bepx cTon — YCTABKQ BEPXHEM MOAHULLI MPEKPALLIEHUS TEMMNEPATYPHOM KoMneHcaLmu, °C;

TA cP— CPEAHAS TEMMEPATYPA QKKYMYAITOPHOM BaTapen.
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5.2.7 TIpH1 30AQHUM OAMHAKOBBIX 3HAYEHMIX «TKOMM HM3) M «TKOMN BepX» 30BUMCUMOCTb HAMPIKEHMUS
MOAAEPXKAHUS 30PIAC HO AB OT TemnepaTypbl Ab MPUHUMAOET BUA, MOUBEAEHHbIM HO PUCYHKE

U noa
MNoBbileHUe BbIXOAHOIO CHUXEHUE BbIXOAHOTO
Hanps>XXeHus Hanps>XeHus
U noas
TKOMM HU3 CTO [KOMMN BEDX TKOMMA BEDX CTO T

PucyHok 5.3 — TEpMOKOMMEHCALMSA HAMPSXKEHMS MPY O AMHAKOBBIX 3HOYEHMAX «(TKOMMA HU3) 1 «TKOMN BEPX).

5.2.8 Tlpu OTKAOHEHMM HAMPIKEHUS HO AB Uas OT PACHYETHOM BEeAMYMHBI (UMOA) B pEXMME MOA3APIAC HA
BEAMUMHY Boaee «dUab Makcey C BbIAEPXKKOM BpeMEHU «TTK CUTH) OyAEeT COOPMUPOBAHA COOTBETCTBYIOLLLAS
CUrHaAM3aUMS «AB: OTCYTCTBME TEPMOKOMMNEHCALUMY).

= CpoK CAYXObl OKKYMYAITOPA 30BUCUT OT BEAMYMHbI TOKO 3CPAAC, KOTOPbLIM AOAXKEH OblTb HE

| meree 10% u He Boaee 30% OT HOMMHOABHOM EMKOCTM AKKYMYAITOPHOM BaTtapen. PeryAspHbin
— AAMTEABHBIN 3apsAAHBIM TOK meHee 10% OT HOMMHOABHOM EMKOCTU MOXKET MNPMBECTM K
HAPYLUEHMIO BOCCTAHOBUTEABHbBIX XMMMHECKMX NPOLLECCOB BHYTPW OKKYMYASITOPA M COKPATUTD
CpPOK €ro CAY>KObl.

5.3.1 Tpu NpeBbILLIEHUM TOKOM 3aPAA AB «las» YCTABKM «l3ap maKS) C BbIAEPXKKOM BpeMeHM «T3ap makc) OyAeT
COOPMMPOBAHA COOTBETCTBYIOLLLAS CUTHAAM3ALMS «AB: BBICOKMM TOKQ 3apsA)).
5.3.2  PEMEWV paccymtbiBaeT KOSAOMULIMEHT MyALCALIMM TOKA AB MO doopmyAe:

Al
kg lLes = E- 100%,
rae, C —yCTaBka emMkoCTu Ab, Ay;
Al — pA3Max rMyAbCcaLmm Toka Ab, A.
B cAyqOoe, ecAan B pexmme 3apgad UAM MOA3APIAC KOIADMUULMEHT MyAbCALMM TOKA AB npesbiLLaer
3Ha4yeHue yctoekMi «kI a6 makey, TO C BblAepPXKOM BpemeHu «tkl laby Oyaer cdOoOpMUPOBAHA
COOTBETCTBYIOLLLAA CUTHOAM3ALMS «AB: BbicOKMe nyAbcaumm .

1 AAS OKKYMYASTOPOB, PABOTAIOLLMX B BYGOEPHOM PEXMME, TOK MOAZAPAAC AOAXKEH ObITh B MPEAEAAX
TMNMYHOTrO AmanasoHa 0,1-1,0 MA/AY HOMUHAABHOM emkocTu (TOCT P M3K 62485-2-2011).
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5.4.1  PEMEM BbINOAHAET AOYHKLMIO KOHTPOAS PABOTHI CUCTEMBbI MOAASPXXAHMS TEMMEPATYPSI B LLIKAGDY C AB
M B MOMELLLEHMU, B KOTOPOM OH YCTAHOBAEH. PEKOMEHAALIMM MO PACMOAOXEHUIO U MOPIAKY MOHTAXA
AQTYUKOB TEMMNEPATYPbI BO3AYXA LLKAJDA M MOMELLLEHUS NPUBEAEHDI B MPUAOXKEHMM

5.4.2 Tlpn BBEAEHHOM MPOTPAMMHOM KAKOYE «B301» U BbIXOAE TEMNEPATYPbl WKAGA C Ab «Twkas» 13
AMQAMNA30HA, TPAHMLBI KOTOPOTO OMPEAEATIOTCH YCTABKAMM «Tikadd MUH» 1 «Twkadd Makc 1» C BLIAEPXKKOM
BOEMEHM «twkadp curny Oyaet CHOOPMMPOBAHA COOTBETCTBYIOLLLOS CUITHAAM3ALMA
«lWkadp: HM3Kaa TemnepaTypa» mAam «llkadp: Bbicokas Temnepartypa 1 cT..

5.4.3 TlporpammHbIM KAKOHOM «B302)» AOMOAHUTEABHO MOXET OblTb BBEAEHA B pABOTy BTOPAS CTyneHb
KOHTOOAS MOBbILLEHMS TEMMEPATYPHLI LWKAGA. B cAydyae npeBbilueHWs yCTaBkM «TwKadp makc 2» C
BbIAEPXKKOM BPEMEHM «twkadp curhy oyaet CHOOPMUPOBAHA CUTHAAM3ALMS
«lWkadp: BbiIcOKAs Temnepartypa 2 cT.).

LLIKadh: BbICOKQ teaideted

Likadb: sbiCcoOKQ e
R R \ W) neperees A5

I LUKQD CH I LUKad

PucyHok 5.4 — KOHTpOAb neperpesa LwKkadoa ¢ Ab

Twkad

%

3AMEP3AHMUE AB

P Lukadh

PucyHoOK 5.5 — KOHTPOAb CHUWXXEHMS TEMMNEPATYPSDI LLUKAdDa ¢ Ab
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5.4.4 Tlpn BBEAEHHOM MPOTPAMMHOM KAKOHE «B303» U BbIXOAE TEMNEPATYPbI MOMELLEHUT (Twomew) 3
AMQAMNA30HA, MPOHULLBI KOTOPOTO OMPEAEAIOTCA YCTABKAMM (TROMeLL, MUH) U «TROMELL, MAKC) C BbIAEPKKOM
BPEMEHM «tnomelLL, CUrHy Oyaet CAHOOPMUPOBAHC COOTBETCTBYIOLLLOS CUTHAAM3ALMS
«MomelneHne: HU3Kasa TemnepaTtypan A «NomeLl,eHue: BbICOKAas TeMNepaTypan.

AAUTEABHBIM 30PSA MOBLILLUEHHBIM  HAMPIKEHUEM TMPUBOAMUT K BbICBIXAHMIO SAEKTPOAMTA,
| YBEAMYEHMIO BHYTPEHHETO COMPOTUMBAEHUS M, KOK CAEACTBME, YMEHBLLUEHUIO EMKOCTH
AKKYMYASTOPA.

PABoTa QKKYMYASTOPA MPU MOHUXKEHHOM HAMPSXKEHUM MPUBOAMT K CYAbCDATALMM MAQCTUH U
YCKOPEHHOM HEOBPATUMOM MOTEPU ETO EMKOCTM.
TemnepaTypHbIM PEXMM PABOTbI TAKXKE CUABHO BAMSIET HO CPOK CAY>XXObl CBUHLIOBO-KMCAOTHBIX
AKKYMYASITOPOB.
MOBBILLEHHAS TEMMNEPATYPA MPUBOAMT K (BBICHIXAHUIO) DAEKTPOAUTA U M3MEHEHMIO €r0 CBOMCTB
(AAS TEAMEBBIX AKKYMYAATOPOB MOCAEACTBMA HEODPATUMSI). TTPEBBILLEHWE TEMNEPATYPLI HA
kaxkable 10 °C ceepx 20 °C coKpaLLLaeT CPOK CAY>KObl B ABQ pA3a. TAK, SKCAAYATALMSA FTEAMEBOTO
AKKYyMyAaTopa npm temnepartype 40 °C nprMBeAET K COKPALLLEHMIO Er0 CPOKA CAY>KObI B YEThIPE
pa3a.
CHWXKEHME TeMNepPaTypbl OKKYMYASTOPA MPUBOAMT K CHMKEHUIO EMKOCTU BCAEACTBME
CHMXKEHUA CKOPOCTU AMADADY3MMU MOHOB SAEKTPOAMUTA M €r0 KOHLLEHTPALMK B MOPAX AKTUBHOM
MQCCbI. BOXKHO Y4UTbIBATB, H4TO HM3KASA TEMMNEPATYPA AKKYMYAITOPA ONPAHUYMBAET MPEAEABHO
AOMYCTUMYIO TAYOUHY ero paspsaa.
Mo crammctmke 70% oTka30B AB CBA3GHO C HEMPABMAbHBIMKM YCAOBMAMM ISKCAAYATALMM.
MoAAEPXKAHME HEODXOAMMOTO HAMPKEHUA U TEMMNEPATYPHOTO PEXUMA IBAIETCH KAIOHEBLIAM
POAKTOPOM OBecneyeHUs 3a9BAEHHOTO CPOKA CAYXOb!.
5.5.1  AATOPUTM BBISBAEHUA PEXMMOB YCKOPEHHOIO M3HOCA KOHTPOAMPYET HAMPSIXKEHUE U TEMMEPATYPY
KODKAOTO OKKYMYASTOPA B OTAEABHOCTM.
5.5.2  Tlpu BbIXOAE HAMPIKEHMI AKKYMYASTOPA «Ua D! M3 AMANA30HA, MPAHULBI KOTOPOTO OMPEAEAIIOTCS
yctaskamm  «Ua muuny 1 «Ua make» («Ua makc 3ap» B pexume 3apsAd), C BbIASPXKOM BPEMEHU
(ta nepeHanp»  («ta HM3K. Hanp.») OyaeT CHOPOPMUPOBAHA  COOTBETCTBYIOLLLAA  CUIHAAM3ALMS
«AKM Nei: yCKOpEHHbI1 U3HOC)'.
Ua

Qu,
HANPAXXEHMUE
HA AKKYMYAAQTOPE A
B HOPME
CyAbparaumus

Notepa éMKocTH
Boixoa M3 cTpos

ta AKKYMUARTOP ta AKKYMUARTOP

nepeHanp BblCOKOE HU3K. Hanp HU3Koe
Hanps>KeHune Hanpsa>XeHue

PucyHok 5.6 — Mpumepbl paboTbl AAFOPUTMbI KOHTPROAS HATMPSIXKEHMS AKKYMYASTOPC

1| COOTBETCTBYET MOPAAKOBOMY HOMEPY AKKYMYASITOPA B OKKYMYAITOPHOM BaTapee.

30 MT.Penein.01.17.P3 or 29.08.2025




553 AONyCTMMOE HAMPSXEHME HA AKKYMYAITOPE 3ABUMCUT OT €ro TEKYLLUEM TEMMEPATYPHI, MOITOMY
yCcTaBkM «Ua MuH) 1 «Ua MAKE) M3MEHSIOTCH B 3ABUCUMMOCTM OT TEKYLLEM TEMMEPATYPblI OKKYMYAITOPRA.
BeAndymHa nsmeHeHns yctaBok dUa 1ki OnpeAeAieTcs no GOPMYAE:

Kremn komn
~ 1000 * (Txomn nuz — Tkomn uuz cron) * N3,ecu Ta i < Tyomn uuz cron

Kremn komn , , ]
1000 * (Txomn uuz — Ta i) - Na,ecmu (Tai > Tyomn nus cron) U (Ta i < Txomn nus)

dUprgi = 0,ecau (Tai > Tyomn uuz) M (Tai < Tkomn epx)
Kremn komn
1000

Kremn komn
T 1000 * (Tkomn Berx — Tkomn epx cron) * N3, ecmu Ta i = Tyomn sepx cron

* (Txomn epx — Ta i) * Na,ecu (Ta i > Tyomn gepx) Y (Ta i < Txomn sepx cTon)

rae, Kiemn komn — YCTABKA KOSGQOULMEHTA TEMMEPATYPHOU KOMMEHCALMM, OMPEAEAIEMOIO MPOM3BOAMTEAEM
AKKYMYASTOPOB MB/23A. /OC;

N3 — yCTaBKQ KOAMYECTBA SAEMEHTOB B OAHOM QKKYMYAITOPE, LUT;

Tkomn H13 cTon — YCTABKQA HMXKHEN MPAHMLbI MPEKPALLEHMI TEMMIEPATYPHOU KOoMreHcaumm, °C;

Tkomn H13 — YCTABKQ HMDXKHEMN MPAHMLIbI AMAMA30HA HOPMAAbHbIX Temrepatyp, °C;

Tkomn Bepx — YCTABKQA BEPXHEM MPAHULIbI AMANQA30HA HOPMAAbHBIX Temneparyp, °C;

Tkomn Berx cTon — YCTABKQ BEPXHEM MPAHULbI MPOEKPALLIEHUS TEMMIEPATYPHOM KomneHcaumu, °C;

TAi— TEMMNEPATYPA I-TO0 AKKYMYASTOPA.

5.5.4 WM3meHeHue ycTtaskm «Ua Make 3apy NpU M3MEHEHUM TEMMNEPATYPbI AKKYAMYASTOPA BbIMOAHSETCS MNPKU
BBOAE MPOrMPAMMHOTO KAoHO B401.

5.5.5 Tlpu BbixOAE TEMMEPATYPLI AKKYMYAFTOPA «TA N M3 AMANA30HA, MPAHMLLBI KOTOPOrO OMPEAEAIIOTCS
yCTaBKamm «Ta Muny» 1 «Ta makey («Ta Makc 3apy» B PEXMME 3aPAAA MAU PA3PAAC), C BbIAEPXXKOM BPEMEHM
(ta Huskas T» wAam «ta Bbicokaa Tn OyaeT CAOOPMUPOBAHA COOTBETCTBYIOLLLAS CUIHOAM3IALMA
«AKM Nei: yCKOpEHHbI1 U3HOC)'.

ALY

TA

*& NEPErPEB
AKKYMYASRTOPA

PUcyHOK 5.7 — KOHTPOAb Neperpesa akKyMyAITOpa

1| COOTBETCTBYET MOPAAKOBOMY HOMEPRY OKKYMYASTOPC B AKKYMYASTOPHOM BaTapee.
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TA

TA MUH

9

3AMEP3AHME
AKKYMYASTOPA

PrUcyHOK 5.8 — KOHTPOAb CHMXXEHMS TEMMEPATYPBI AKKYMYASTOPA

B TPOAMLMOHHBIX CXeMOX YMNPOBAEHMS 3apSAOM  AB  30pPJAHO-MOA3APIAHOE YCTPOMCTBO

| KOHTPOAMPYET HAMPSXEHME U TOK BCeM AB, HO HE KOHTPOAMPYET HAMPKEHME HA KAXKAOM

— AKKYMyAdTOpE B6aTapen. B pesyabtate HAnpsKEHWE HA OTAEAbHBbIX CKKYMYAITOPOX AMOXET
OTAMHATLCH OT HOPMOABHBIX 3HAYEHUM. AKKYMYAITOP, MMEIOLLMK BOAEEe BbICOKMM YPOBEHb
CAMOPA3PIAC MOXET BbI3BATL MEPE3APIA MOCACAOBATEABHO COEAMHEHHbBIX C HUM SAEMEHTOB U
HEAO3APIA MAPAAAEABHO COEAMHEHHDBIX, 4YTO MOBLILLAET CKOPOCTb BCEX PA3PYLLUAIOLLLMX
npoueccoB Ab. OAMH BbILLIEALLIMIA U3 CTPOS AKKYMYAITOP ObICTPO YyHMYTOXAET Ab, cokpalLlas
CpPOK €€ CAYXObI.

5.6.1 AATOPUTM BBISBAEHUA PA3PYLLAIOLLMX DAEMEHTOB B Lenn Ab  onpeAeAier  aKKYMYAATOPSI,

HAMPKEHNE KOTOPBIX OTAMHAETCH OT MEAMAHHOTO 3HAYEHUA! HAMPIKEHMS BCEX AKKYMYAATOPOB Ab Boaee

AOMYCTUMOTO MPEAEAQ.
5.6.2 AOMYCTUMBbIA AMOMA30H OTKAOHEHMS HAMPKEHMUS OKKYMYAITOPA OMPEAEASETCS  YCTABKAMM
«dUa make 1, «dUa make 20, 1 «dUa make 3» B 3QBUCUAMOCTU OT BEAMUMHBI TOKA AB las (pWCyHOK 5.9):

+dUg makc 1 P O < lag < |i;
+dUqg makc 2 pnt 11 <lag < l2;
+dUa make 3 NPU 2 < lap < I3,

rae, I, l2, 13 — yCTABKM rPAHMLL MO TOKY XAPAKTEPUCTUKM TATOPUTMA, A;
dUa make 1, AUa make 22 AUa make 3 — YCTABKM AOMYCTUMOTO OTKAOHEHMS HAMPSDIKEHMS QKKYMYAITOPA, B;
a5 — BEAMYMHG TOKAO AB, A.

1 3HOYEHME HAMPIDKEHMA, HOAXOAALLLETOCHS B CEPEAMHE CMUCKA 3HAYEHMM HAMPIXKEHWM BCeEX
AKKYMYASATOPOB, OTCOPTUPOBAHHbBIX B MOPAAKE BO3PACTAHUS HAMPIKEHMS.
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Ua

OTKAOHEHWA
HOMDAMKEHMA HO
QKKY MY ATTODE B
AOMY CTUAMOM

AManazoHe

Boicokoe
HONPSKeHMS Ha

dUA make 2 dUA make 3 CKKy MY AT ODE
dUA make 1

Ua cp i
Huakoe

dUA makc 1 HONDSKEHNE HO

AKKY MYy AITODE
dUA mare 2 dUA makrc 3 T

»
>

I1 12 I3 1B

PrucyHoK 5.9 — AONYCTUMbIE OTKAOHEHMS HAMPSIXKEHMS HO DAEMEHTAX MPU KOAEOAHMUAX TOKA HATPY3KM
AKKYMYASTOPHOM BaTtapemn

5.6.3 AATOPUTM CpaBaThIBAET C BbIAEPXKOM BpemeHun «tpan HA DPOPMUPOBAHME  CUTHAAMIALMM
«AKM Nei: aAerpaasaumsy .

SIBAEHME TEMAOBOTO [PA3TOHA ABASETCS HEAOCTATKOM  XMMMYECKMX MCTOYHMKOB MUTAHMS,
G|‘ BAMSIOLLIMAA HO BE30MACHOCTb PABOTHI SAEKTPOYCTAHOBKM.
— TenAOBOM PA3roH MOXET BO3HWKATL MPU MPOBEAEHMIM 30PIAA MPU MOCTOAHHOM HAMPSKEHUM, BO
BPEMS KOTOPOTO TOK M TEMMNEPATYPA OKA3bIBAKOT YCUMAMBAIOLLIEE BAMSHUE APYr HO APYrd, HTO
BbI3bIBAET MX AQAbBHEMLLIEE B3AMMHOE YBEAMHEHUE M MOXET NMPUBECTU K PA3PYLLIEHMIO BaTapen?2.

5.7.1 BBoaA B paboTy AArOPUTMA BbISBAEHMS TEMAOBOIO PA3rOHA (OMACHOrO Meperpesa) akKyMyAsTOpOB
OCYLLLECTBAIETCA NMPOMPAMMHBIM KAIOHYOM «B701).

5.7.2 AATOPUTM OMPEAEAFET TEMAOBOM PA3IOH OKKYMYASTOPA MPU OTKAOHEHWMM €ro Temnepdarypbl OT
MEAMAHHOTO 3HAYEHUS TEMMEPATYPbLlI BCEX AKKYMYAATOPOB AB HA BEAMHYMHY, MPEBBLILLUAIOLLLYIO 3HAYEHUE
yCTaBKM «dTa TeNA pasroH) B TE4EHMM BpEMEHM «iTenA pasrony.

5.7.3 B pe3syabtaTe paboTbl AATOPUTMA CPABATLIBAET CUHAAM3ALMS K AKM Nei: TENAOBOM Pa3roHy!.

1| COOTBETCTBYET MOPSIAKOBOMY HOMEPY AKKYMYASTOPOB B AKKYMYASTOPHOM BaTapee.
2TOCT P M3K 60896-22-2015
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[

PucyHok 5.10 — [TOCAEACTBMS TEMAOBOIO PA3rOHA AKKYMYAITORA

= MM SKCMAYATALMM AKKYMYASTOPOB B HEPABHOMEPHBIX YCAOBMUSX, HAMPUMED TEMMEPATYPHbIX,

| PA3BPOC UX HAMPIKEHUMN OYAET CO BPEMEHEM YBEAMYMBATHCH. OTKAOHEHME HOAMPIKEHUS
— AKKYMYAITOPA OT AOMYCTUMOTO 3HOYEHMI COKPALLLAET €0 CPOK CAYXObI, O TAKXE MPUBOAMT K
obLen aerpaaaumm Ab, KOk 310 BbIAO OMMCAHO B . OAHUM 13 CcOCOBOB MPOAAEHMS CPOKA
CAYXObl OKKYMYASTOPOB B BaTapee gBAIETCS OAAAHCUPOBKA AKKYMYASTOPOB, MyTEM PA3PIAC

Nepe3qAPI>KEHHbIX 1 3APIAC HEAO3ZAPIKEHHBIX. ECAM MOAKAIOYMUTE HAMPY3KY K MEPEIAPIKEHHOMY
OKKYMYAITOPY, TO HAMPKEHME HA HEM CHM3UTCH. 30 CHET TOTO, HTO 3APAAHO-MOA3APAAHOE
YCTPOMCTBO MOAAEPXKMBAET OAMHAKOBOE HAMPMKEHME HA AB, HANPIKEHWME HA OCTAAbHBIX
OKKYMYAITOPAX BbIPACTET, U OHWM MOA3APIAITCA. TAKMM OBPA30M, HAMPIKEHWME HA BCEX
QKKYMYAITOPOX CTAHET OAMHOKOBBIM.

5.8.1 PEMEM o6ecneymBaeT BbINOAHEHME AOYHKLIMM BAAQHCUPOBKM OTAEAbHbBIX AKKYMYASTOPOB.

A

A
Uakm A Uakm

dUbaaaHc

Y

A0 BOAQHCHP OBKM MNMocAe BAAQHCHP OBKM
PucyHok 5.11 — M3MEHEHME HAMPSKEHUIM AKKYMYAITOPOB MOCAE PABOTLI PYHKLIMM BAACAHCUPOBKM

582 PyHKUMI OAAGHCUMPOBKM MOXKET pPabOoTATb B CBTOMATUHECKOM U  PYYHOM peXMMeE. Baoa
OBTOMATUHECKOTO PEXMMA BbIMOAHAETCS MPOTPAMMHBIM KAOHOM B100T (MO YMOAYQHMIO BBEAEH). Py4HOM
3AMyCK BO3MOXEH MYTEM MOAQYM KOMOHAbI «3aMyCK BAAQHCUPOBKM) 13 NMporpammesl KoHdourypaTop Peneit
mAn 13 ACY.

5.8.3 PaboTta doyHKLMM BAAQHCUPOBKM MOAAEPXMBAETCH cUCTEMAMM PEMEM, B KOTOPbIX KOXKABIM AQTYMK
KOHTPOAMPYET TOABKO OAMH AKKYMYASTOP M Bepcus MO AaTimkos Penen 1.3 UAM BbiLLE.

5.8.4 3anyck BAAQHCUPOBKM pa3peLleH NP OAHOBPEMEHHOM BbIMOAHEHMM CAEAYIOLLIMX YCAOBMUM:

AB HOXOAMTCH B pexXmme NoA3apaAq;
AaTimk Penen, KOHTPOAMPYIOLLMIM OKKYMYASTOPR, MCMPCABEH M C HUM €CTb CBA3b;
Hanps>xeHnme Ab BbiLLe 3Ha4YeHMs yCTaBki Uab GAaAdHC. GAOK.

MK BBIMOAHEHMM BCEX NEPEUMCAEHHDIX BbILLIE YCAOBUM MHAMBUAYAABHO AAS OKKYMYASTOPRA OOPMUMPYETCA
CUTHOA «AKM. i OGOAAGHCMPOBKA PpdaA3speLl.y, PA3PELUAOLLMA 3aNyCK OAAQHCUPOBKM OKKYMYAITOPA C
HOMEPOM I.
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5.8.5 BAAGHCHMPOBKA AKKYMYAITOPC 3AMYCKAETCS, ECAM OTKAOHEHME HAMPIKEHUI HO STOM AKKYMYAITOPE
OT MEAMAHHOTO 3HAYEHMS BCEX AKKYMYAITOPOB B OATApEEe npesBbilUaeT 3HAaYeHMe ycTaBki dUBGAAAQHC B
TeyeHme Bpemenn tbaaaHc.

B cAyvyae ecan B BaTapEeE YCTAHOBAEHO MATb MAM MEHEE AKKYMYAITOPOB (Na < 5), TO BAOAQHCUPOBKA MOXET
TAKXKE 3AMYCKAETCS NPU MNPEBbILLIEHUM HAMPSXKEHMS HO STOM AKKYMYAITOPE 3HAYEHMS YCTABKM Ua MaKC. AAS
3AMnycka BAAQHCHMPOBKM B 3TOM CAY4YAE AOAXKHbBI ObITb OAHOBPEMEHHO BbIMOAHEHbI CAEAYIOLLIME YCAOBMSA:

BBeAEH KOHTPOAb PaBOThl PYHKLMM TEPMOKOMMEHCAUMK (B101 = 1);
PYHKLMI TEPMOKOMMNEHCALMM PABOTAET KOPPEKTHO ((HapyLLleHne TepMmokomneHcaummn = 0).

5.8.6 AAUTEABHOCTb OAHOTO LMKAQ BAAQHCUMPOBKM 3AAQETCH YCTABKOM tOAAQHC. AAUT.
5.8.7 AAUTEABHOCTb NAY3bl MEXAY LLUKAOMM DAACGHCHPOBKM 30ACETCS YCTABKOM t6aAaHc. naysa.

OTKAOHEHNWE 3anyck 6AAQHCUP OBKM
HaMPSXXeHMA Ha
QAKKYMYASTOPE BbiLLIE
AOMYCTUMOTO 3HOHEHMA

\ 4

[y [y |l Ll
-l - - |l -t}

tf6aaaHc tOAAQHC AAMT  TBaAaQHC may3a  t6aaaHc aamut  tEGaAAaHC naysa

\
A
Y

A

3aaepxKa Cpab aTbiBaHM BaaaHcuposka Maysa
PucyHok 5.12 — BpemeHHas AMarpamma paboTbl PyHKLMM BAAAHCHUPOBKM

58.8 MAKCUMMOABHOE KOAMYECTBO LIMKAOB OAACHCUPOBKM B CYTKM MOXET ObiTb OMPAHMYEHO YCTOBKOM
N6aAaaHc. makc. [pu NpeBbILLEHUM MAKCUMOABHOTO KOAMYECTBO 3AMYCKOB GOYHKLMA BAAQHCUPOBKM OyAET
30BA0KMPOBAHA AO CAEAYIOLLIMX CYTOK.

5.8.9 PEMEN BbINOAHIET HOKOMAEHME CTATUCTMKM 3ANYyCKA OYHKLUMM BAAGHCUPOBKM. B ycTporictse
NPEAYCMOTPEHbI MOMECHYHbBIE CHETYMKM 3ANYCKA APYHKLMM BAACHCUPOBKM AAT KODKAOTO OKKYMYAATOPA 30
nocaeaHue 12 mecsues. [POCMOTP CTATUCTUKM A0CTyNe B Mporpamme KoHdourypaTtop Penei.
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5.9.1

%

MUH

MB/3
A°C

°C

*L<
i@

*<

230

15
20

50

MNepeyeHb YCTOBOK MNPMBEAEH B TABAMLLE

TekCcToBOE MNoAe
TekCcToBOE MNoAe
TekcToBOE MNoAe
TekCcToBOE MNoAe

TekcToBoOE noae

10 500 ]
2 20 1
12 14 0.1
1 150 1

15 230 0.1

24 290 0.1

24 290 0.1

1 1800 1

24 290 0.1

0.5 10 0.1
1 60 1
0.1 10 0.1
-40 0 1

25 1
10 50 1
50 50 1

TABAMUA 5.1

Ha3BaAHME OPraHmM3aLmMmM

OBbEKT YCTAHOBKM

O60o3Ha4YeHUe LLIKaAdoa

TEKCTOBbIM KOMMEHTAPMM

Moaenb 3y

EmkocTb Ab (10-4acosas)

KOAMYECTBO OKKYMYAATOPOB B Ab
HOMUHAABHOE HAMPSXKEHNE AKKYMYAITOPOB

HOMMHAABHBIM TOK LLIYHTO M3MEPEHMI TOKA Ab

HanpsxeHue raybokoro paspsaa Ab
3aAepXKa  Ccpab®aTbiBAHMS
rAybokoro paspsaa Ab
MaKCHUMOABHO AOMYCTUMOE HAMPIKEHUE HO
Ab

MaKCHUMAABHO AOMYCTUMOE HAMPSIXKEHNE HA
Ab B pexmnme 3apsaa

3aAepPXKA CPABATLIBAHMA CUIHOAM3ALMM MO
MPEBbLILLEHUIO HAMNPIXKEHUI AB

CUTHAAM3ALMM

MakcHMMAAbHO AOMYCTUMbIE MYAbCALMM
HanpsxeHus Ab
3aaepXka  Cpa®aTbiBAHMA  CUITHAAM3ALMM

MOBBILLIEHHbIX MYAbBCALMM HANPSKEHMA Ab

KOHTPOAb  BbINMOAHEHMS TEPMOKOMMNEHCALIMM
30PAAHBIAM YCTPOMCTBOM

YCTABKA HAMpaxeHma Ab B pexmm noasapaad

MOKCHMMOABHO ~ AOMYCTUMOE  OTKAOHEHME
Hanps>keHus AB  OT  YCTOBKM C  Y4ETOM
TEPMOKOMMEHCALLMM

30AEPXKKA CPABATLIBAHMUS CUTHAAM3ALMK MPU
OTCYTCTBMM TEPMOKOMIMEHCALLMM

KoadbdommeHt TEMMNEPATYPHOM
KOMMNEHCALMM
H>KHAg ropaHULa npekpaLLeHms

TEMMEPATYPHOMU KOMMNEHCALMM
HWXHS9 roAHULLG HOPMAABHOTO AMANA30HA
BepxHag roaHULLA HOPMAOABHOTO AMAMA30HA

BepxHss rPaHULLA
TEMMEPATYPHOM KOMMNEHCALMM

NpeKpaLLLEHMUs
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MUH

%

°C

*C

MUH

°C

°C

“<

MUH

MUH

0.1

16,5

60

10,8

13.8

0,05 10
] 125
1 60
] 10
] 1800
0 ]
0 20
25 45
1 30
0 ]
30 50
0 ]
0 20
25 45
] 30
8,5 14
] 10
12 15
13,5 15
0O mAam 1
] 10

0,01

0.1

1

0.1

1

0.1

0.1

0.1

MAKC

TABAMUA 5.1

(0,05*C TOK, COOTBETCTBYIOLLIMI MEPEXOAY Ab B PEXMAM

AN

Inoa3+1)

MOA3QPIAC

-0,25 MOKCUMMAABHO AOMYCTUMBIM TOK 3QPIAC

0.9

+2

+0,1

+0,1

+0,1

3aAEPXKKA CPABATLIBAHMA CUTHAAM3ALMM MPU
MPEBbILLEHUM TOKA 3APIAC

MAKCHMMAABHO AOMYCTUMbBIE TMYAbCALMKM TOKO
ABb

3aAEpPXKKA  CPABATbIBAHUA  CUTHOAM3ALMM
MOBBILLIEHHBIX MYAbCALLMIMA TOKQ Ab

BBOA KOHTPOAS TEMMEPATYPbI LLIKATDA

MUHUMAABHO AOCMYCTMMAS TEMMNEPATYPA B
LLKadoy

MaKCHMMAABHO AOMYCTUMAOS TEMMEPATYPHI B
LLKadoy — 1 CcTyneHb

3aaepXka  CpaBATbIBAHMA  CUTHOAM3ALMM
HEAOMYCTUMOTO OTKAOHEHMS TEMMEPATYPLI B
LLKAdoy

Beoa BTOPOM CTyNeHU CUTHOAM3ALMM
NPEBbILLEHWI TEMMNEPATYPbI B LLKADY
MOKCHUMAABHO AOMYCTUMAOY TEMMNEPATYPLI B
LLKAdOY — 2 CTYNEHb

BBOA KOHTPOAS TEMMEPATYPbI B MOMELLLEHMM
MWHUMOABHO  AOMYCTMMAA TEMMNEPATYPA B
NOMELLLEHMM

MOKCHUMAABHO AOMYCTUMAOS TEMMEPATYPLI B
MOMELLLEHMM

3aAepXKa  CpABATbIBAHMA  CUIHAAM3ALMM

HEAOMYCTMMOIO OTKAOHEHMA TEMMEPATYPbI B
nomeLLeHmn

MUHUMOABHOE AOMYCTUMOE HAMPSKEHWE HA
AKKYMYASTOPE

30AEPXKA  CPAOATbIBAHMSA  CUTHOAM3ALMM
HW3KOTrO HAMPKEHUA HO AKKYMYAITOPE
MAKCUMOABHO AOMYCTUMOE HAMPSKEHME HA
AKKYMYASTOPE

MAKCUMAABHO AOMYCTUMOE HAMPSKEHUE HA
AKKYMYASTOPE B PEXMME 3APAAC

YyeT paboTbl PYHKLMM TEPMOKOMMEHCALLMM B
PEXMME 3aPIAC AKKYMYASTOPA (0 —HeT, 1 —AQ)

30AEPXKKA CPABATLIBAHUS CUIHAAM3ALMM MO
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*c

MUH

*C

K

MUH

%

%

%

MUH

°C

MUH

30

40

0.5

5,6

16,5

25

25

0.3

0.5

0.3

0.5

0.3

0.5

20

10

50

50

10

50

15

50

15

50

15

10

15

60

0 mAam 1

0O nam 1

0 mAmn 1

0O mAam 1

0.1

0.1

0.1

0.1

0.1

0.1

+2

-0,5

-0,5

-0,5

TABAMUA 5.1

MPEBbILLEHUIO HAMPSXKEHUSA HO OKKYMYASTOPE

MUHUMOABHO AOMYCTMAMAS TEMMNEPATYPA HA
AKKYMYAITOPE

30AEPXKKA  CPABATBIBAHMA  CUMTHAAM3ALIMMU
MOHMXKEHMA TEMMEPATYPbI AKKYMYAATOP A
MOKCHUMTABHO AOMYCTUMAS TEMMEPATYPA HA
AKKYMYAITOPE

MAaKCUMOABHO AOMYCTUMAS TEMMAEPATYPA HA
OKKYMYASTOPE B PEXMME 3aPFAA

30AEPXKKA  CpaBATbIBAHMA  CUTHAAM3ALIMMU
MOBLILLIEHUA TEMIMEPATYPbI AKKYMYAITOPA

BBOA AMATHOCTUKM PA3PYLLIQIOLLIMX SAEMEHTOB
MepBas [POHULIA MO TOKY XOPAKTEPMCTUKM
AATOPUTAC

YCTABKO CPABATbIBAHMS 3ALLMTEI HO MEPBOM
ydacTke

BTopas rpOHULA MO TOKY XAPAKTEPUCTUKM
AATOPUTMA

YCTaBKO CpAaBAThIBAHMA 3ALLUMTEI HO BTOPOM
yqacTke

TpeTbd FPAHMULA MO TOKY XAPOKTEPUCTMKM
AATOPUTMA

YCTaBka CpaBAThIBAOHMUA 3ALLMTBI HO TPETbEM
yqyacTtke

3aAepXka  cpabaTbiBAHMA  3ALLUMTBI  OT
PO3PYLLUCIOLLIMX DAEMEHTOB

BBoA  AMArHOCTMKM  TEMAOBOIO  PA3rOHA
OKKYMYASITOPOB

YCT1aBKO CpaBAThIBAHMS 3ALLLUTBI OT TEMAOBOTO
pasroHa Ab

3aaepXXka  cpabaTbiBAHMA  3ALLMTbI  OT
TEMAOBOTO PA3rOHA AKKYMYASTOPA

CurHaamsauma raybokoro paspsada Ab:

0 — NnpeAynpeArTEAbHAS / 1 - ABAPUMHAOS
CUTHOAM3ALMA BBICOKOTO HAMPMKEHMA HO Ab:
0 — npeAynpeAnTeAbHAS / 1 — ABOPUMMHOA
CuUrHaamsaums BbICOKMX
HANPMKEHMS 30pgAa Ab:

0 — npeaynpeanteAbHAs / 1 — ABAPUMHOS

MYAbCALMM

CurHaamsaums OTCYTCTBMS
TEPMOKOMMEHCALLMU HAMNPIKEHUS 3aPpIAA AB:
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%

MUH

MUH

MUH

160

210

0O mAm 1

O unAm 1

0O umAm 1

O umAam 1

0 umAmn 1

0O unam 1

0 mAan 1

0O unam 1

0 mam 1

0O mAam 1

0 nam 1

10 0.1

60 1

60 1

60 1

720 1

270 0.1

-0.1%

+2B

39

TABAMUA 5.1

0 — NnpeAynpeAmUTEAbHAS / 1 — ABAPUMHAOS

CUrHOAM3ALMSA BBICOKOTO TOKA 3apsAa Ab:

0 - NnpeaynpeAmnTEAbHAY / 1 — ABAPUMHOS
CUTHOAM3AUMA  BbICOKMX  MYyAbCALUMM  TOKQ
30paaa AB:

0 - npeaynpeamnTeEAbHAY / 1 — ABAPUMHAOS
CUIHAAM3ALMA HU3KOM TEMMNEPATYPbl BHYTPU
LLKadoa:

0 — NnpeaAynpeArTeAbHASs / 1 — ABOPUMHAOS
CUTHOAM3ALUMSA MNEPBOM  CTYMEHU  BbICOKOM
TEMMNEPATYPbI BHYTPU LLKAJOA:

0 — NnpeaynpeAmnTEAbHAY / 1 — ABAPUMHAOS
CUrHAAM3ALMA  BTOPOM  CTYMEHWM  BbICOKOM
TEMNEPATYPbI BHYTPU LLKAJOA:

0 — NnpeaynpeAmnTEAbHAY / 1 — ABAPUMHAOS
CUTHOAM3ALMA HU3KOM TEMMNEPATYPbI BHYTPM
MOMELLLEHUS:

0 — NnpeaynpeamnTeAbHAs / 1 — ABAPUMHAOS
CUrHAAM3ALLMS BbICOKOM TEMMEPATYPbLI BHYTOM
MOMELLLEHMS:

0 — NnpeaynpeAmnTEAbHAS / 1 - ABAPUIMHASA
CurHaAmzaums YCKOPEHHOTO M3HOCA
AKKYMYASITOPQ:

0 — npeaynpeAamTeAbHas / 1 - ABAPUMHAOS
CUTHOAMZALMA AETPAACLMKM AKKYMYASTOPA:

0 — NnpeaynpeAmnTEAbHAS / 1 — ABAPUMHAOS
CUrHaAM3aALLMS TEMNAOBOIO PA3roHa
AKKYMYASTOPQA:

0 — npeaynpeAuTeAbHAS / 1 — ABAPUMHAS

Beoa OBTOMOTMYECKOM OAAQHCHPOBKM
HAMNPXKEHUA HO AKKYMYAITOPAX

Ycraska OTKAOHEHMS HAMPS>XKEHMS
AKKYMYAITOPA AASG 30MYCKA OAAAHCUPOBKM
3aaepxka 3anycka OAAQHCUPOBKM
HAMNPXKEHUA HO AKKYMYASTOpE

AAUTEABHOCTb OAAQHCHPOBKM HAMPSIXKEHMUS HA
AKKYMYASTOpE

Maysa MEXAY 30MyCKAMM LLMKAOB
OAACQHCUPOBKM
MakcumansHoe KOAMHYECTBO 3ArnyCcKoB

OAAQHCUPOBKM B CYTKM

HanpsxeHne AB, nNpu  CHUXEHUM  HKXKe
KOTOPOro BAAQHCUMPOBKA 3aMpeLLeHd
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6.1.1 B xoae paboTbl YCTPOMUCTBO BbIMOAHAET LMADPOBYIO ODBPABOTKY M3IMEPIEMbBIX CUTHAAOB, O TAKXE
pPACYET NPOM3BOAHbBIX BEAMYMH, MPUBEAEHHBIX B TAOAMLLE , M AOCTYMHbIX AAS OTOBpaxkeHMsa B IO aaq MK, a
TAKXKE AAG Nepeaayn B ACY.

TABAUUA 6.1
Uas Hanpsxenne Ha Ab
NS Tok Ab
kn Uas KoadbduumeHT nyAbCaLMM HANPSXXKEHWS HO Ab
kr las KoadbdouumeHT nyabcaLm Toka Ab
Unoa PacyetHoe HampsxeHre Ha AB C y4eTOM TEPMOKOMMEHCALMU B PEXMME
MoA3QPAAQ
Tas Temnepatypa Ab
Twkae TemnepaTypa LWKAdda, B KOTOPOM YCTAHOBAEHbLI Ab
TrnomeL TemnepaTypa MOMELLLEHMS, B KOTOPOM YCTAHOBAEH LLUKAd0 ¢ Ab
Uai Hanps>keHue i-oro akkymMyaatopa
Uace MeAMAHHOE 3HAYEHMS HAMPXKEHMUS BCEX OKKYMYAITOPOB Ab
Tai TemnepaTypa i-oro akkyMyATopd
Tace MeAMAHHOE 3HAYEHMS TEMMEPATYPbI BCEX OKKYMYAITOPOB Ab

6.2.1 Yctponctso obecneymBaeTr 30MMCb OCLMAAOTPOMAM  CHOAOTOBBIX M AMCKPETHBIX CMIHOAOB B
npoLuecce paboTbl MPU CMEHE PeEXMMA PABOThI, CPABATLIBAHMM CUTHAAMIALMM, A TAKXKE MO KOMAHAE M3
MO aag MK mam 13 ACY.

6.2.2  OcuMANOTPAdD CKOHMPUIYPUPOBAH HO NPEANPUITUMN M3TOTOBUTEAE U HE TPeByEeT HOCTPOMKM.

6.2.3 XpaHeHWe OCLMAAOTPAMM OBECTEYEHO B SHEPTOHE3UBUCUMOM MAMSATU B TEYEHME BCENO CPOKA
CAYXObl YCTPOMCTBA.

6.2.4 OCHOBHblE NAPAMETPLI OCLIMAAOTDOMM MPUBEAEHbI B TABAMLLE

TABAMUA 6.2

3Ha4YeHue
Comtrade, IEC 60255-24 Edition 2.0 2013-04

5000

5c.
MNMpeabictopmsa — 0,1 C.
CYMMApPHOS AAUTEABHOCTL — 60 C.

Uas, las, ki Uas, kn las, Unoa, Ua cp, Tace, Twkae, TnomeL,

AMNCKPETHbIE BbIXOAbI
BbIXOAHbIE AOTUHECKME CUTHAABI AATOPUTMOB
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6.3.1
NPUYMHY CPABATLIBAHMA AOYHKLIMIM AMATHOCTUKM M 3HOYEHMA OHOAOTOBbIX BEAMYMH B MOMEHT CPABATLIBAHMS.

B yCTPOMCTBE MPEAYCMOTPEH XYPHOA CUIHOAM3ALMM, MO3BOASIOLLMM PEMMCTPUPOBATL BPEMS U

6.3.2 3AnMChb B XXYPHAA CUTHOAM3ALMM BbIMOAHIETCA NPU CPABATLIBOHMM AKOOOM 13 GOYHKUMIA AMATHOCTMKM

COFAQCHO  TOBAMLLE NMPEeAYCMOTPEHO  BO3MOXHOCTb ~ HOCTPOMKM  TMNA  CUTHAAM3ALMM
ABapuitHas/MpeAynpeAUTEAbHAS AAS KOXKAOM OYHKLIMM AMATHOCTUKM B OTAEAbHOCTM.
TABAMUA 6.3
Tun curHaAusauumm no
Mpu4nHa cpabaTbiBAHUS
YMOAYQHMUIO
FAyBokui paspsa Ab ( ) ABAPUMHAS
Beicokoe HanpsxxeHmne Ha AB | ) ABAPMMHAS
[yAbCALMM HANPKEHMS HA AB MpeBbILLIAIOT MpeaAynpeAnTEAbHAS
AOMYCTUMBIE 3HAYEHUS ( )
HapyLueHue TepMOKOMNEHCALIMM MpeAynpeAnTEABHAS
HANPS>KEHMS 30PIAA ( )
Bbicokumm ToK 3apgaa AB ( ) ABAPUMHAS
[MyAbcaLmm TOKA AB NPEBbLILLIAIOT MNpeAynpeAnTEAbHAS
AOMYCTUMBIE 3HAYEHUS ( )
Hu3kas tfemnepartypa B LKAy ( ) MNpeAynpeAnTEAbBHAS
Bbicokasg TemnepaTypd B LLKAQOY 1 CTynEHb MNpeAynpeAnTEAbHOS
( )
Bbicokasg TemnepaTypa B LUKAQOY 2 CTYNEHb ABAPUMHAS
( )
Hu3kas tTemnepartypa B MOMELLLEHUM | ) MpeAynpeAnTEAbHOS
Bbicokasg Temnepartypa B MOMELLLEHUM | ) TMpeaynpeanTeAbHOSs
YCKOPEHHbIM M3HOC aKKYMYAdTOpa Neil (5.5) MNpeaynpeAnTeAbHOA
Aerpaaaums akkymyastopa Neil (5.6) ABAPUMHAS
TENAOBOM PA3roH AKKyMyAsTopad Neil (5.7) ABAPUMHAS
MNoTeps CBI3M C AQTYMKOM CAKKYMYASITOPA Noj' MpeaynpeAnTEAbHOS2
(6.8)
HencnpaBHOCTb AQTYMKA AKKYMYAATOPA Noil MpeaynpeanTeAbHAs!
(6.8)
HeucnpasHocTs PEMEN (6.8) MNpeaynpeanTeAbHas!

6.3.3 3anmcCb B XXYPHOA BbIMOAHSETCS C TOYHOCTbIO 1 AMC.

6.3.4 MAKCMMAABHOE KOAMYECTBO COOBITHUM, XPAHUMBIX B SHEPTOHE3CBUCUAMOM NAMSTU, coCTaBAseT 1000
LUTYK. [TOCAE 30MOAHEHMS MAMSATU NMOSBAEHME HOBOTO COObITUS BbI3bIBAET YAGAEHME HOMOOAEE CTAPOTO.
6.3.5 XpaHeHMe XypHAAQ CODbITMIM OOECNEYEHO B SHEPTOHE3IABUCUMOM MAMATU B TEYEHME BCETO CPOKA
CAYXObl YCTPOMCTBA.

6.4.1
OHOAOTOBbIX BEAMYMH: Uns, las, Ual, Tal, Twkae, Tnomew. AAS CKAYUMBAHUA XXYPHOAQ TPEBYETCS NepemrTh B PA3AEA

YCTPOMCTBO OOECNEYMBAET PEMMCTRALMIO MIMEHEHMMU 30 MOCAEAHME 72 HOCA CAEAYIOLLMX

MOHUTOPUHT, BO BKAGAKY MPACOMK M HOXATb HO MKOHKY AMCKETbl. MHTEPdPEeNC NMpOrpaMMbl MOKA3AH HaO
PUCYHKE

! | COOTBETCTBYET MOPAAKOBOMY HOMEPY AKKYMYASTOPA B AKKYMYASTOPHOM BaTtapee
2 He NOAAEXMT HACTPOMKE
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Cratuctvka Tekyuime

MOHWTOPWHT Jnarpamme padumk CratmucTuka
HanaHCMpoBKK napaMeTpsl
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PucyHok 6.1 — MHTEpdDENCT CKAYMBAHMS XXYPHAAQ QHOAOTFOBbLIX BEAMYMH

6.5.1 ba3osas cTaHumMa PEMEN BLIMOAHSET HOKOMAEHME CTATUCTUHECKMX ACHHBIX O PEXMMOX PABOTHI
OKKYMYAITOPOB. AAS KODKAOTO AKKYMYAATOPA B OTAEABHOCTU BbIMOAHIETCH MOACHET MOOAOAKUTEABHOCTH €0
PABOTbI B PA3AMYHBIX TEMMNEPATYPHbIX AMAMNA3ZOHAX M NPU PAZAMYHOM HAMPIKEHUM (TABAMLA 6.4).

TABAMUA 6.4
Temnepartypa, °C Hanps>xeHue, B
Tai< —20 Uai< 85
—20 < Tai <—-10 85 < Uai <9
—10 < Tai < -5 9 < Uai <95
—5< Tai <—0 9.5< Uai <10
0 < Tai <5 10 < Uai < 10.5
5 < Tai <10 10.5 < Uai <11
10 < Tai <15 11 < Uai <115
15 < Tai <20 115 < Uai <12
20 < Tai <25 12 < Uai <125
25 < Tai < 30 12,5 < Uai <13
30 < Tai <35 13 < Uai <135
35 < Tai <40 13.5< Uai < 14
40 < Tai <45 14 < Uai < 145
45 < Tai <50 14.5 < Uai <15
Tai =50 Uai =15
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_ CTaTUCTMYECKAS MHAOOPMALUMA HEODXOAMMA CAYXKOE IKCAAYATAUMM AAS PACCAEAOBAHMUS
tf' MPUYMH YCKOPEHHOM NOTEPU EMKOCTM BCEM AB M MAQHUPOBAHMA CBOEBPEMEHHbBIX 3AMEH €&
— SAEMEHTOB. Tlpn 3ameHe J3AeMeHTOB AB  MPEeAYCMOTPEHa BO3MOXHOCTL cbpoca
MHAMBUAYOABHBIX CHETHMKOB AAS KAXKAOTO OKKYMYAITOPA.

6.6 PYHKUMUN TEAEYTIPABAEHNA, TEAEM3IMEPEHUNA N TEAECUTHAANS AL

6.6.1 PEMEN moxeT BblTb MHTETPUPOBAH B cucTemy ACY C MOMOLLBIO LIMADPOBLIX MHTEPAIENCOB C
MCMOAb30BAHMEM YKA3AHHBIX HVXKE KOMMYHMKALMOHHbIX MPOTOKOAOB:

B RS-485-Modbus-RTU.

6.6.2 TlOCAEAOBATEAbHBIM MHTEPdOEeMC CBA3M RS-485 obecnedmBaer nepeaqvyy MHAPOPMALMKU  HA
ckopocTax: 2600, 19200, 38400, 57600 1 115200 60A.
NHTEPOENC MMEET CAEAYIOLLIME HACTPOMKM MO YMOAYTHMUIO:

B poTOKOA MO YMOAYaHMIO: Modbus-RTU;
B Ckopoctb: 115200 60a;

B YetHocTb: Her;

B Koamyectso cton-6mr: 1.

6.6.3 TlepevyeHb MHAPOPMALIMK, AOCTYMHOM AAd Mepeaddm B cuctemy ACY, U aApeca permcrpos
MPUBEAEHBI B KOPTE Namat Modbus, NpeACTaBAEHHOM HO OOULIMAABHOM CAMTE KOMMAHUM WwWw.i-mt.net,
6.6.4  AAR 30LLUMTBI MHTEPGOEMCA RS-485 OT MMMYABCHBIX MEPEHANPIXKEHUN PEKOMEHAYETCH MCMOAb30BATh
PAOKC-RS. Tnosoe pelueHne NpUMeHeHU PAOKC-RS MOKA3AHO B MPUAOXKEHUM [,

@.l;y!il'f#@ BECNAATHbIA KYPC

«KOMMYHUKALHUOHHBIE MPOTOKOADI
B 3AEKTPO3HEPIETHUKE»

OTHpOI;I ABEPOKN K HOEbIM BO3MOXHOCTAM — OT TEOPWU K I'IpOKTI/IKe!

CkaHMpyr QR-KoA MAM HOXXMKW Ha 6QHHEpP — M MOAYYM AOCTYN K KYpcy

6.7 HACbl PEAABHOIO BPEMEHM

6.7.1  PEMEM oCHALLLEH BCTPOEHHBIMM YHOCAMM PEAABHOTO BDEMEHM C MOTPELLIHOCTLIO XOAC YOCOB HE XYXE,
4eM £3 CeKyHAbI/CYTKM. HaCbl YCTAHOBAMBAIOTCA HO 3ABOAE-U3TOTOBUTEAE.
6.7.2  YCTOHOBKQ AQTbI/BPEMEHM BO3MOXHA C MOMOLLLbIO MPOrpammbl PENEN nam no kaHaaram ACY.
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6.8.1 B npouecce pabotbl 6A30BAN CTAHLMA MOCTOAHHO BbINMOAHAET BHYTPEHHIOK CAMOAMATHOCTUKY C
LLEABIO CBOEBPEMEHHOTO BbISBAEHMS AMMAPATHBLIX M MOOTPAMMHBIX OLLIMOOK.

6.8.2 B CAy4O€ BbISBAEHMA BHYTPEHHEM OLLUMOKM MAM HEMCMPABHOCTU OOPMUMPYETCA CUTHAAM3ALMS
«HeucnpasHocTb PEMEW), ceetoamoa «CTATYCH AMLIEBOM MAHEAM BA30BOM CTAHLMM HAYMHAET MMIOTb
>KEATbIM LIBETOM.

6.83 B cAyyae eCAM BbIIBAEHHOS HEUCMNPOBHOCTb BAMAET HA BbIMOAHEHME OCHOBHbLIX COYHKLMM,
AOMOAHUTEABHO dbopMMpyeTCs CUrHAA «OTkas PEMEW), ceetoamoa «CTATYC) HAYMHAET MMIATb KPACHbBIM
LIBETOM.

6.8.4 CrnmcoK HEUCNPABHOCTEM, AMATHOCTUMPYEMBIX CUCTEMOM CAMOAMATHOCTMKM, TPOMBEAEH B
TabAMLE
TABAUMUA 6.5
PopmupoBaHne lMopaaok AeHCTBUIA Npu
HeucnpaBHOCTb OnucaHue CUTHAAQ NOSABA€HUU
«OTka3 PEMEAN HeucnpasHocTen
HeucnpaBHOCTb
ALM 1T MK
HeucnpaBHOCTb HeucnpaBHOCTb
AL 2 MK BCTPOEHHOro AL Ad
HeucnpaBHOCTb
AUM 3 MK
HeucnpaBHOCTb HeucnpaBHOCTb
QOHAAOTFOBOrO QHAAOTFOBOro BXxoAQ 1a6 AQ
BxoAQ lab
HeucnpaBHOCTb HeucnpaBHOCTb
QOHAAOTOBOrO aHaAorosoro exoaa Uab AQ
Bxoaa Uab
HeucnpaBHOCTb HeucnpasHocTs Bluetooth
Ad

Bluetooth
HencnpaBHOCTb HencnpaBHOCTbL Ymna
Flash MAMSITH
HencnpaBHOCTb HeucnpaBHOCTb Co0BLLMTE KOMMAHMM-
BHYTpPEHHEM Flash  BHyTpeHHeM Flash mamsaTin MPOU3BOAMTEAIO.
MK MUKPOKOHTPOAAEPA 30MEHA MAM PEMOHT
HeuncnpaBHOCTb HencnpasHOCTb HOCOB YCTPOWUCTBA
RTC PEAAbLHOIO BPEMEHM
OLmbka AATa/BPEMA HEBAAMAHDI
AQTbl/BPEMEHM
HencnpaBHOCTb CTpyKTypQ MApAMETOOB
KQAMBPOBKM KOAMBOPOBKM HE

COOTBETCTBYET BEPCUM

MUKPOMPOrPAMMBI
HencnpaBHOCTb MNoBpexaeHue doamnaa
PK KOHpUrypaLLmm

YCTPOMCTBA

HeucnpasHocTs U
— AQTYMK OKM 1

HencnpasHocTs U
— AQTYUK OKM 2

HencnpaBHOCTb KOHAAQ
M3MEPEHUSI HAMPSIXKEHMS
AQTYUKA AKKYMYAITOPA 1
HencnpaBHOCTbL KOHAAQ
M3MEPEHUSI HAMPIXKEHMS
AQTYUKA AKKYMYAITOPA 2
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HencnpaosHocCTb U  HencnpaBHOCTb KAOHAAQ
— AQTYUK QKM | M3MEPEHUSI HAMPIKEHMS
AQTYUKA AKKYMYAITOPA i
HeuncnpasHocCTb U  HeuncnpaBHOCTb KOHAAQ
— AQTYMK aKm 20 U3IMEPEHUS HANPAKEHUS
AQTYMKA AKKYMYASITOPA 20
HencnpaBHOCTb — HEeUCnpPOBHOCTb AQTYMKA

AQTYMK QKM | AKKYMYAITOPA 1

HencnpaBHOCTL —  HemcnpaBHOCTb AQTYMKG CooBLLNTE KOMMAHMM-
AQTYUK QKM 2 AKKYMYAITOPA 2 e
HencnpaBHOCTE —  HEMCMPOBHOCTb AQTYMKA 3AMEHA MAW PEMOHT
AQTYUK OKM i1 AKKYMYASTOPO | V/CINIOIAGUES)

HeucnpoBHOCTL — HEUCnpaBHOCTb AQTYMKA
AQTHMK akm 20 akkymyaatopa 20
HeucnpoBHOCTL — HEMCnpABHOCTb AQTYMKA
AQTHMKA LKA Lkadpa
HeucnpoBHOCTb — HEeMCnpaBHOCTb AQTYMKA
AQTYUKO MOMELLLEHMS
MOMELLLEHMS

1| COOTBETCTBYET MOPIAKOBOMY HOMEPRY AKKYMYASITOPC B AKKYMYASTOPHOM BaTapee
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6.9.1 B npouecce paboTbl AQTYMK MOCTOAHHO BbIMOAHSET BHYTOEHHIOK CAMOAMATHOCTUKY.

6.9.2 B CAy4Q€ BbISBAEHMA BHYTOEHHEM MPOTPAMMHON OLLIMOKM MAM ANNAPATHOM HEWMCNPABHOCTH
dbopmmpyetcs curHaamsaums «HemcnpasHocTb PEMENA aaTtumkay, cBeToAaMoa «CTATYC) AULLEBOM MAHEAM
AQTYMKA HOYUMHOAET MUIATb XXEATBIM LLBETOM.

6.9.3 B cAyyoe eCAM BbIIBAEHHOS HEUCMNPOBHOCTb BAMAET HA BbIMOAHEHME OCHOBHbLIX COYHKLMM,
AOMOAHUTEABHO CPOpPMMPYETCS cUrHaA «OTkas PEMENA AaTumkay, cBeToamoa «CTATYC) HAYMHAET MMraTh
K QCHbIM LIBETOM.

6.9.4 CrnmMCcoK HEUCNPABHOCTEM, AMATHOCTUMPYEMBIX CUCTEMOM CAMOAMATHOCTMKM, TMPUBEAEH B
TabAMLE

6.9.5 Tlpu HOAMYMM CBI3M C OA30BOM CTOHUMEW AQATYMK MNEPEAdET PE3YAbTATbl PABOThHI COYHKLMM
COMOAMATHOCTMKM B BA30BYIO CTAHLMIO.

TABAULA 6.6

PopMUpOBAHUE
OnucaHue CUrHAAQ
«OTka3 PEMEU»

Mopsaok AercTBUI Npyu
NOSABA€HMU HEUCNPABHOCTEMN

HewncnpasHocTts AL BHYTPK MK
C YKA3OHUEM KOHKPETHOTO AL
HeuncnpaBHOCT AHAAOTOBOTO
BXOAQ C YKA3OHUEM AQ
KOHKPETHOIo BXOAQ

HencnpaBHOCTb NOMATH

AQ

Co0OBLLMTL KOMMAAHMM-
MPOU3BOAUTEAID. 3AMEHA NAU

HeucnpasHocTbs Bluetooth z
AQ PEMOHT YCTPOMCTBA

CTpyKTypa NApPAMETPOB

KOAMBPOBKM HE COOTBETCTBYET

BEPCUM MUKPOMPOTPAMMBI

MNapameTpbl KAAMBPOBKKM HE

30AQHbI

CUrHOA NOTEPU CB3M C BA30BOM MpoBepPUTb

CTAHLMEN AOYHKLMOHUPOBAHME U
HOCTPOMKM BA30BOM CTAHLIMM.
Co0BLLMTL KOMMAAHMM-
MPOW3BOAUTEAIO.
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TexHmieckoe OBCAYXMBAHME YCTPOMCTBA MPOM3BOAMTCA C LEAbIO obecneyeHus CTabMAbHOM PABOThI
msaeAms. Buabl pa®oT npmeeaeHsbl B TabamLEe 7.1.
Tabamua 7.1

[Mpu BBOAE B DKCMAYATALLUIO

B COOTBETCTBMM C AEMCTBYIOLLIMMU MPCBUACMM U UHCTPYKLIMSMM
SKCMAAYOQTUPRYIOLLIUX OPTAHMU3ALLANA
PemoHT AOMyCKAETCs NMPOU3BOAMTL CNELMAAMCTAMM
SKCMNAYATUPYIOLLLEM OPIAHM3ALLMM

YCAOBUSI TOAHCNOPTUPOBAHMS:
B YHOCTM BO3AEMCTBUA MEXAHMYECKMX doakTopoB No TOCT 23216-78 - ycaosus C;

B YOCTM BO3AEMCTBMS KAMMATUHECKMX GOAKTOPOB:
1) TEMNEPATYPA OKPYXXAIOLLLETO BO3AYXA OT MUHYC 40 A0 nAtoc 55 °C;
2) OTHOCUTEABbHOS BAOXKHOCTb BO3ayxa A0 80 % npum naoc 25 °C un Boaee HU3KUX
TeMneparypax 6e3 KOHAEHCALMM BAQTH.

rlorpysky, KpenAeHMe 1 NepeBo3Ky YCTPOMCTBA B TPAHCMOPTHOM TAPE CAEAYET OCYLLLECTBAATL B 3AKPbITbIX
TPAHCMOPTHBIX CPEACTBAX, O TAKXKE B rEPMETUIUPOBAHHBIX OTCEKAX ABMALLMOHHOTO M BOAHOTO TPAHCMOPTA,
MO MPABUAOM MEPEBO3OK, AEMCTBYIOLLLMM HO KOXKAOM BMAE TPAHCMOPTA. [PU BBIMOAHEHMM MOTPY304HO-
PA3rPY304HbIX PABOT HEOBXOAMMO COBAIOAATL TPEBOBAHMS TPAHCMOPTHOM MAPKUPOBKM, HOHECEHHOM HO
KOXKAOE TPY30BOE MECTO.

PEMEM He MmeeT MATEPUAAOB M BELLLECTB, MPEACTABASIOLLMX OMACHOCTb AAS XKM3HM, 3A0POBbA AIOAEM M
OKPYXAIOLLLEM CPEAbI MPK IKCMAYATALMM U YTUAM3ALMKM, U, CAEAOBATEABHO, HE TPEeByeT CneLMAAbHbIX
MEPOMPUITUIN MO OXPAHE OKPYXKAIOLLLEN CPEeAbl MPW €ro MCMOAb3OBAHMKM B COOTBETCTBMM C P3.
YTUAM3OLUMIO YCTPOMCTBA AOAXKHA MPOBOAMUTH SKCMAYATUPYIOLLLOS OPraHM3ALUMA COFAQCHO HOPMOM U
MPOBUAOM, AEMUCTBYIOLLIMM HO TEPPUTOPUM NOTPEDBUTEAR, MPOBOAALLLETO YTUAM3ALMIO.

30BOA-M3rOTOBMTEAL BEpeT Ha cebs rapaHTHMHbIE 0BS3ATEALCTBA M ABTOPCKOE COMPOBOXAEHME TOBAPA B
TedeHne 10 AeT C AQTbl MPOM3BOACTBA BA30BOM CTAHLMM U 3 TOAQ C AQTbI MPOM3BOACTBA AQTHMKA KOHTPOAS
QKKYMYAATOPOB.

47 MT.Penein.01.17.P3 or 29.08.2025




U3mepHTEeAbHBIH

WYHT

Llens Llens
\Q Uah(+) G
SF1* ves(-) B

af |+ A
~y 1a6 (-} * R
SF2* !

Peseps

€3 Bluetooth®

Lenk
Buixoa, 1 1 l: _
=k
OfLi d Uens
Buixoa, 2 v - TH+
AKKYMyASTOpPHOSRA o |, Cka o
BaTapesn .\

Lens RX-

* B neusx nuranmni v nimepeHns HanpaxeHa MCnoabloeaTs
3IAULMTHBIE QNNOPaTs
- QETOMOTHYECKMI BEIKAKOYOTEAL, IH=2A, xapakTepucTuka C;
- MPEADXPAHMTEAL, IH=2A, xapakTepucTuka gG.

** MoakaloyeHKHe Lenen nimepeHns Toka AE HeoBxoakmo

- AR
H_

BRINOAHATE TAKWM OBPAIoM, YTOBE! NOADKUTEALHOE
~3 HAMpaBAeHue TOKA COOTRETCTEOBIAO HONPOBASHMIO TOKA B AB
SF1*
SF2*

PrcyHOK A.1 - Cxema NoAKAIOYEHMs 6a30B0M CTaHLMM PEMEN

€3 Bluetooth’

-

Lens
urs
Ufa)
uz
T+

AKKYMYAATOP

€3 Bluetooth’

T

AKKYMYAATOP uz

+

*MTMTAHME AQTYHMKD OCYLLECTBARETCH
0T | KOHOAQ M3MEDEHMA HOMPDAKEHMA

*Aaryuke Temneparypsl
PEKOMEHAYETCA YCTAHABAMBATE
HO OTDMUATEABH YD KAGMAMY
QKKYMYARTODOE

PrCYHOK A.2 - CXxeMa NOAKAIOYEHMS AQTYMKOB PEMEN
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PucyHok b.1. Ta®aputHbie pasmepbl 6A30BOM CTAHLMM

80 mm

A
Y

40 mm

4,5 Mm

2 o1B

+— 70 MM

PucyHok b.2. POCNOAOXEHUME MOHTAXKHBIX OTBEPCTUM M PEKOMEHAYEMbBIE PA3IMEPSDI BbIPE3A
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PucyHok b.3. BHELLIHMI BUA LLKAJDA C YCTAOHOBAEHHOM BA30BOM CTAHLLMEMN
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KpenAaeHme AQTMKA K OKKYMYASITOPY OCYLLLECTBAIETCS C MOMOLLIBIO MAYLLLETO B KOMIMAEKTE ABYXCTOPOHHETO
CKOTHO. AOMYCKAETCS KPEMNAEHME C MOMOLLIBIO XOMYTA, AAS DTOTO HO KOPMyCe AQTYMKA MPEAYCMOTPEHSI
CMNeLMAAbHbIE OTBEPCTUS.

18.8 MM

W

PucyHok B.1. Ta®apuTHbIE pA3MeEpPbI AQTYMKA

PucyHok B.2. TIprumep MOHTOXA AQTYUKA HO OAMH OKKYMYAITOP C AOPOHTAABHBIM PACTOAOXKEHUEM
BbIBOAOB
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PucyHok B.3. MNprmep MOHTOXA AQTYUMKA HO OAMH AKKYMYAITOP C BEPXHUM PACHOAOKEHUEM BbIBOAOB

Pu1cyHOK B.4. MpUMED MOHTAXKA AQTYUKA HO OAMH GKKYMYASTOP C BEPXHUM PACTIOAOXEHMEM BbIBOAOB
Mna T2/F2 (moA kaemmy 250)
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PucyHok B.5. BHELLIHMI BUA LLKACDA C YCTAHOBAEHHBIMM AQTYUKAMM Penen

Ha pucyHKe BbIAEAEHbI AQTYMK M3MEPEHUS TEMMEPATYPbl BHYTPU LLKADA M AQTYMK  M3MEPEHMUS
TEMMNEPATYPbI MOMELLLEHMS, BbIBEAEHHbIM HA KPbILLY LLIKAJOA, MOAKAIOYEHHbBIE K OTAEABHOAMY AQTYMKY Penen.
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K cucrmeme ACY| k cucrmeme KVBU- MoHUNop

LLkagb mernemexaHuUKuU

®roke- RS
A3 D3 A
Al D1l
A2 D2
Yenp-eo 1 JluHus 1
485 RS- 485

Venp- 6o 2 JluHus 2
485

RS- 485
B3 C3
B:1 C1
B:2 C2

®@roke- RS
D3 A3
D1 Al
D2 A2
JluHual — Yenp-eol
RS-485 485
JluHus 2 Yenp-e0 2
RS-485 @485
C3 B:3
C1 B:1
Cc2 B:2

Penet
A A XD3
XD:2
XDl
A
<O
||
X | X | X
X2:A X3A
X2:B X3B
X2.G X3.G
l'udpa- 3

PucyHok I'.1. CXxema OpraHmsaLmm AMHMM CBA3M MHTepdoenca RS-485 ¢ NpUMEHEHMEM YCTPOMCTB MTMAPA-3, PAOKC-RS
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