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ONWH U3 BaXXKHENIIVX TIPUHLINTIOB 0becTieveHst paboTbl Pa3NNUHbBIX 00BEKTOB UHPACTPYKTYPHBIX,
TPAHCTIOPTHBIX W TIPOMBILLLIIEHHBIX TIPEATIPUATIN — OpraHn3aLns HaZleXXHOM CUCTEMBL
FapaHTUPOBAHHOTIO 371EKTPOCHAOXEHUS. TU CUCTEMBL TIPU3BAHbL 0becTieunTs becriepeboitHoe
9NeKTPOCHAOXEHME TPV KPATKOBPEMEHHBIX W [ITIUTENBHBIX OTKIIIOUEHWUSX BHELIHETO 371eKTPOCHAOXKEHMS
Ha 06beKTax, rae TOCTOSTHHO HeobXoMMa SHEPIUS 1St TIPOV3BOLACTBEHHBIX WUITN TEXHOMOTUHYECKMNX
TTpOLIECCOB. YacTbio TaKMX CUCTEM SABAISIOTCS aKKyMYTISITOpHble 6aTapen (AKB), 1 4Tobbl oTcnexmBaTh
KOPPEKTHOCTb MX PAbOThl, MOXHO UCTIONB30BATb TaKON UHCTPYMEHT, Kak CUCTEMY MOHUTOPUHIA
TIpoMBblLITIEHHBIX AKD.

ITpocroit mitu HeKOppeKTHast paboTa
obopynoBaHus Ha o6bekTax HHDpa-
CTPYKTYPBI MOKET IIOBJIEYb He TOJIBKO
¢bunaHCOBBIE, HO U PeNyTallMOHHBIE
U3JePKKH 1181 KommaHuil. [1o faHHBIM
oIIpoca, KOTOPBI MPOBOIII HHCTHU-
TyT Ponemon, cpefHAS CTOMMOCTD
IPOCTOS L[eHTpa 06pabOTKH NaHHBIX
B 2016 r. cocrasisiia $9000 B MUHYTY,
aB 2014 r.— $7900.

Ha npon3BoACTBEHHBIX MpeNNpH-
ATUSAX YOBITKA OT aBapHil U OTKJIIOUE-
HUS 3JIeKTPUYECTBa MOT'YT TOXOLUTh
TI0 HeCKOJIBKUX MIUUTHOHOB, ITOCKOJIBKY
9TO MOJKET IIPUBOAUTD HE TOJIBKO K ITPU-
OCTaHOBJIEHUIO PaOOTHI IIPOU3BONICTBA,
HO U K TTOJIOMKaM JIOPOTOCTOSIIIIETO 000~
pyZnoBaHUs, IIOTepe TaHHBIX, HApy1LIe-
HHIO JIOTHCTHIECKHX LETIOYeK 1 T. I.

Yro6s! u3bexars yOBITKOB, HEO6-
XOJHMMO CO3IaTh CUCTEMY IapaHTHPO-
BaHHOTO AJIEKTPOCHAOKeHNUs. JacThio
TaKUX CUCTEM SIBJISIOTCS B TOM YHCIIE
aKKyMYJIATOPBI, 00JIaialoIue OrpaHu-
9eHHBIM pecypcoMm (puc. 1). OxHako
HpI/I X UCIIOJIB30BAHUU YaCTO BO3HU-
KaeT BOIIPOC: KaK MOYKHO OBITh yBepeH-
HBIM, 9TO B HY>KHBIIl MOMEHT CHCTeMa
rapaHTHPOBAHHOT'O dHEPrOCHAGKEHUS,
B TOM YHCJIe aKKYMYJISITOPBI, CpaboTaer
KaK JOJDKHA?

Pa6oTy akKyMyJISITOPOB CIIOKHO
[POTHO3MPOBATD, He ITOTyYast JaHHBIX
006 UX COCTOSIHUH B IIpOL[ecce paspsiaa,
3apsina, moajepkanus (B 6ydeprom
peKnMe) 3a BpeMs 9KCIUTyaTalUu.
K ToMy ke Ha CpOK CITy>KOBI aKKyMY-
JISITOPOB ¥ UX HAIEKHYIO PabOTy BITHSI-

PHUC. 1.
TlpoMbiLLNEHHbIE
aKKYMYNATOPbI KaK YacTb
CUCTEMbI FapaHTUPOBAHHOMD
3neKTpOCHaBMKeHNA

Ha NPOMBILIEHHOM
npeanpUATAN

10T ¥ BHeIIHUE PaKTOPbI — YCIOBHS
U PEKIM OKCIUTYaTALUH.

Ceropus ata npobiema 9acTo
peraercs IpOBeJieHNeM perjaaMeHT-
HBIX paboT, B paMKaxX KOTOPBIX MPO-
U3BOJIAT TECTOBbIE PasPs/Ibl U 3apSIbl
AKKYMYJITOPOB B CPeJlHEM OIUH pa3
B TOJI, HO 3TO He CaMblii 3pPeKTUBHBII
€roco0.

IIPOBJIEMBI,

BO3HHKAIOIIHNE

IIPH JKCIIJIVATALINHU AKB

Kommanust OOO «TexHOTpOHUKC»
poBejIa ONPOC Cpefiu KJIUEHTOB

1 BBISCHIIIA, 9YTO OCHOBHBIE ITPOOIIe-

MBI, BO3HHUKAIOII[HE IIPU dKCILTyaTaIliuu

aKKyMYJ'ISITOpHI;IX 6atapeit, 3TO:
HeOOXOAMMOCTh IPOBOAUTD Perya-
MEHTHBIC paéOTI)I Ha COTHAX aKKY‘
MYJIATOPOB, YTO SIBJLIETCS TPYLOEM-
KIM TIPOIIECCOM;

*  3aTPAaTHOCTDb PEIJIAMEHTHBIX PaboT
10 BpPeMeHH U PecypcaM;
OTCYTCTBUE [IOJIHOM FAPAHTHH PabOTO-
crocobroct AKB mocrte permament-
HOTO TeCTHPOBAHHS;

CJIOKHOCTD OPraHU3AIMU ITOCTOSTH-
Horo koHTposst AKD Ha ynanenHbIX
(TpymHOZOCTYIIHBIX) 0OBEKTAX;

*  1mosgHee OOHApY)KeHUE HEUCIIPAB-
HBIX aKKyMYJIATOPOB B IPYIIIE, 9TO
NPUBOAUT K 3aM€HE BCEH IPYIIIIbI
aKKyMYJIATOPOB;

CJIIOKHOCTH NMPOTHO3WPOBAHUA
Bpemenu paborsl AKB npu oTkimio-
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YCHHUU BHEIIHETO 3HeKTpOCHa6)K€-
HUA.

KPYTJIOCYTOYHBIH

KOHTPOJIb

3A PABOTO! AKB

CerojHs CyI[eCTBYIOT CHUCTEMBI,
KOTOpBIE B TOIl HJIH HHOI Mepe 06e-
crieynBaloT 3aady MoHuTopunra AKb.
OnHAaKO OHU He MOAJEP)KUBAIOT KOM-
IUIEKCHBII TTOIXOJ, K 3ajiaue, II03TOMY
WX ITOJTh30BATENIM YaCTO CTAJIKUBAKOTCS
CO CIIEAYIOLIMMH IIPOOIeMaMuL:

*  CUCTeMa HeyHUBepCasbHa;

*  eCTb ompeneneHHbIe TpeGOBaAHMUS
K TUIIaM aKKyMYJIATOPOB;

*  OTCYTCTBYIOT MHCTPYMEHTbI aHAJIN~
TUKU COCTOSIHUSA aKKyMYJISATOPOB.

«TeXHOTPOHHUKC» 3aHUMACTCS pas-
pabotkoii cucremsl MoHuTOpHHTa AKB
¢ 2015 r. Ha maHHBI MOMEHT CHUCTEeMa
KOMITaHUHU OblIa BHejpeHa 6osee 100
pa3 — Ha pa3nuIHBIX HHOPACTPYKTYpP-
HBIX ¥ IPOMBIIIIEHHBIX IPeIIIPUATU-
six. TaKoil OIIBIT IO3BOJIHJI COBEPIIEH-
CTBOBATh, Pa3BUBATh U HOPAa0aTHIBATh
CHCTEMY COBMECTHO C IIOJIb30BaTEIIs~
MH.

Cetrgac cucrema MoHuTOoprHra AKB
oT «TeXHOTPOHUKC» B PEKIMe OHJIANH
IIpe/IOCTaBIISAET ITOIh30BATEIIAM OCHOB-
HbI€ XapaKTePUCTUKU KaKIOTO aKKy-
MYJIATOpPA U TPYHI aKKyMYJIATOPOB,
TTO3BOJISTIONIHE OTC/IEKUBATH COCTOSTHIIE
u paborocrioco6rocts AKB, a mmeHHO:
* KOHTPOJIUPOBATH TeMIepaTypy

U HAIpspKeHHe KaKIOT0 aKKyMyJIsi-
TOpA;

* U3MepsATh TOK 3apsiga/paspsna
B I'PYIIIIE;

* KOHTPOJIMPOBATH TeMIEpPaTypy
Ha 00beKTe;

*  KOHTPOJUPOBATh 0OIIlee HAIPSIKeE-
nue rpynn AKDB;

*  KOHTPOJHUPOBATH CPEINHIOI TeM-
mepaTypy U cpefHee HaIpsUKeHUe
no rpynne AKB;

¢ OTCJIEKHUBATH OTKIOHEHUE TeMIIe-
paTypsl U HalpsOKeHUsS KaKIoTo
AKKYMYJISITOPA OT CPeIHUX 3HAUe-
HUH JAaHHBIX TTaPaMeTPOB B IPyIIIIe
B3aMMOCBS3aHHBIX aKKyMYJIATOPOB;

+  (opMupoOBaTh pe3yIbTaThl KOHTPO-
JIs B BUJIe BU3YaIbHOI NHANKAIINH,
TEKCTOBBIX COOOIIEHUIT 00 OTKIIOHE-
HUSIX, APXUBOB N3MEPEHHBIX BEJIH-
YUH U COOBITHIA.

VCTPOFICTBO CHCTEMBI

MOHHTOPHHIA AKB

OT «TEXHOTPOHHKC»
Cucrema moruropuara AKB (puc. 2)

COCTOMT U3 FOJIOBHOTO KOHTpPOJLIEpa —
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AKDB12/485, monyneit MKA4+ 1 naT4m-
Ka TOKa.

Monynu MKA4+ nogkiaodaioTcs
K aKKyMyJISITOPaM IBYMsI criocobamu:
Yepe3 HOKeBble KJIeMMBI (puc. 3) uin
nop, 6oxr/raitky M5-M12 (puc. 4).

K omromy momymio MKA4+ (puc. 5)
MOKHO IIOJK/TIOUUTS [0 MSTH aKKyMy-
JSITOPOB JILOO0 YeThIpe aKKyMYJISITOpa
7 ONVH JATYUK TOKA JUIS H3MEpeHNUs
TOKa B TPYIIIIe aKKYMYJLITOPOB.

K xortpomnepy AKB-12/485 mon-
xitovaercsa go 10 monyneit MKA4+.
Takxum 06pa3oM, ¢ HOMOIIBIO OJTHOTO
koHTpoytepa AKB-12/485 1 10 mozy-
nett MKA4+ MOXHO KOHTPOJIUPOBATh
50 akKyMynIsTOpoB 6e3 GyHKIUU
«u3MepeHHe TOKa 3apsAya/pas3psmar.

Kontponnep AKb-12/485 nepena-
eT JaHHbIe B IporpaMmMHoOe obecrre-
gernue (I10), Taxke paspaboTanHOE
KoMmaHueil «TeXHOTPOHUKCY», —
«Texnorpouukc. WEB-MouuTopusr»,
1ubo B m060e npyroe I1O mo cran-
napTHBIM npoTtokoisam: SNMP vl
u v2¢, Modbus RTU, Modbus TCP. Dto
II03BOJIET BKIIOYATh CUCTEMY MOHHU-
TOPHHTA B ysKe ICHICTBYIOIINE CHCTEMBI
6€30I1aCHOCTH Ha IPEeNIPUSITHIX.

B memoM cmcTeMa MOHHUTOpPHHTA
HIO3BOJISIET:

* MOAKJIIYaTh pPasIMYHBIE TUIIBI
aKKyMYJIATOPOB;

*  MOJKJIIOYATH J1060e KOJINIeCTBO
AKKyMYJIITOPOB;

+  dopmuposars rpymmst AKB;

*  KOHTPOJIUPOBATB JIOOBIE TUIIBI 00b-
€KTOB;
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Bo3smoxxHocTh MoHUTOpUHra Ao 50 AKb 12B/ AKb 6B/ AKb 2B
¢ nomouio 1 kouTpoarepa AKB-12/485

A
 Ju=d

AMCNETYEPCKHUMH
LEHTP

PUC. 2. A
CpyKTypHas cxeMa
«CvcTeMbl MOHUTOpUHTA
AKB o «TexHoTpORMKC»

PUC. 3. 4
Noaxniouetne

K aKKyMynaTopy uepes
HOMKEBbIE KIEMMbI

] PUC. 4. A
Mopknioyenme

K akKymynaTopy nop Gont/
raiky M5-M12

PUC. 5. «
Mogynb MKAG+

€ NOHBIM KOMMNEKTOM
NPUHa/NENHOCTei!
NS NOAKNI0YEHNA
aKKyMyNATOPOB
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PHUC. 6. A
Orobparketme
aKKyMyNATOpoB

Ha BUPTYarnbHOM CTefNake
B 10 «TexHOTPOHMKC.
WEB-MoHwTOpHr»

PUC. 7. p
Orobparkaemble
XapaKTEPUCTUKM Ka[A0r0
aKKyMynsTopa

PUC. 8.

[padvK 3HaueHuit
HanpAMeHui no rpynne
aKKyMyNATOpoB

Hanpskenme
AkkymynaTopa >

OTknoHerve
0T CpeqHero
HanpAskKeHus
B rpynne
aKKyMyNATOPOB

Homep
aKKyMynsTopa
v

VHavKaTop-LuKana
YpOBEHb 3apAfa

v

Bpema paborbl

12498 204 - MUH. « [30 nonHoro paspsa
i 100% < 3HayeHue ypoBHA 3apafa
-0.18 0.6 94,5% <« OcTatouHas eMKoCTb
Y | aKKymynaTopa
OTKrOHeHWe OT CPeaHeR  Temneparypa
TeMneparypul B rpynne  auuymynatopa
aKKyMyNATOpOB
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*  OTCIeKUBATH MH(DOPMAIIIIO 00 aKKY-
MynATOpax 24/7;

*  OIIOBEL[aTh O BBIXOJ€ 3HAYEHUI
HAITPSDKEHHIsT, TEMITEPaTyPhl 3a IOITy-
CTHMBIE TIPefiesIbl, yCTAaHOBICHHbBIE
oJIb30BaTeeM, 1o email/telegram;

* BeCTH apXHUB JAHHBIX 3 HEPHUOL
HCIIONB30BAHNS AKKYMYJISITOPOB;

* QHAJIU3UPOBATH MMEIOMIYIOCS
nHGOPMAIIHIO ULST IPUHSITHS Periie-
HUI 110 JaJIbHeHIIIeMy 00CITy KUBa-
HUIO ¥ 9KCIUTYaTAIluH aKKYMYJISITO-
POB Ha 06BEKTAX.

OTOBPAXEHHE
HHOOPMAIIHHN

B «TEXHOTPOHHKC.
WEB-MOHHTOPHHTI»

Ha o6bexTax akKyMyJIaTOpbI 00bI4-
HO PACIIONaraloTcs Ha IOIKaX CTella-
Kell, CIIeIMATN3HPOBAHHbIX HIKa(OB,
[O3TOMY JULSL YIOOCTBA MOJIb30BaTeIelt
B ITO aKKyMy/IaTOPBI OTOOPAKAIOTCS
B BUJIe BUPTYAJIbHBIX CTEJUTKEN C sTIei-
kamu (puc. 6).

B kaxxmoit suerike 0T06pa>Ka10Tca
BCe JOCTYIIHbIE XapaKTePUCTUKH KOH-
KPETHOTO aKKyMysaTopa (puc. 7).

Taxxe B 10 peanusoBan PpyHK-
nuoHan «I'padpuku», ¢ TOMOIIBIO
KOTOPOTO MOKHO YBHJIeTh IapaMe-
TPBL AKKYMYJIATOPOB (HaIpsDKeHHe,
TeMIepaTypy, TOK) B rpacdude-
ckoM Buze. Ha puc. 8 oTo6paskeHs
HaIIpsDKEHUS TpeX aKKyMYJIsATOPOB
B TpyTIIIeE.

INPUMEP ITPHUMEHEHHS

B 2020 r. B «TexHOTpOHHKC» 06pa-
THJICSI UHTEPHeT-TIpoBalinep u3 JleHuH-
rpaackoit obmactu — «Acrpa-Opeos».
B cepBepHOIl KOMHaTe 9TOIf KOMIIAHUHI
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HaXOJUTCS GOJIBIIOE KOJTUIECTBO AKKY -
MYJISITOPOB, KOTOpbIe 06eCIedanBaoT
6ecriepebortHoe muranue. Heobxomumo
GBUTO HAITH PeIIIeHITe, KOTOPOE [IO3BOJIsI-
710 GBI OTCIIE)KMBATD COCTOSIHIE KKIOTO
AKKyMYJLITOpPA B IPYIIIIE IO IIOKA3aTeJLsIM
TeMIIepaTyphl U HAIIPSDKEHHS, a TakKe
TOKA 3apsna/paspsiaa B rpymme. Perre-
HHe TOJDKHO ObUIO BKIIOYATh He TOJIBKO
aIapaTHbIA KOMILIEKC, HO u [10.

Cucrema koMIIaHUHY «TeXHOTPOHUKC»
TIOJOIIUIA UL BBIIIOJTHEHHMS ITIOCTaBIICH-
HBIX 33124 II0 cBOeMY (YHKIHOHATY.
Taxoke 3aka3uuKy ObLIa Ba)KHA BO3-
MOKHOCTB IIPOCMOTpa NAaHHBIX depe3
Be6-uHTepderic KOHTpoIUIepa U cOopa
naHHBIX yepe3 SNMP.

brnarogaps BHegpeHUIO CHCTEMBI
B «Actpa-Opeos» yIanoch yIpocTuTh
PaboTy ¢ aKKyMy/IATOpaMU — IIPOBEPKY,
TeCTUPOBAHUE, OTCIEKIUBAHUE COCTOS-
HUSL. B 0T3bIBe COTPYIHUKH OTMETIIIH:
«MBI UCTIONTB3yeM CHCTeMY MOHUTOPHH-
ra 9yTb 6osblite rofa. biarogapst cucre-
Me ypanoch Ha 80% COKpaTUTh BpeMs
Ha 00CTy)KUBaHUE U [TOCTOSHHBII KOH-
TPOJIb 33 COCTOSIHUEM aKKYMYJIITOPOB.
JloToMTHNTENBHO CHCTeMa MOHHTOPUHTA
II03BOJISIET KOCBEHHO OLIEHHUTH OCTATOq~
HYIO eMKOCTb aKKyMYJIATOPa».

CONTROL ENGINEERING POCCHA

NMPEOUKTHBHAS
AHAJINTHKA

3HaHUSA TAKUX XapaKTePUCTHK, KaK
TeMIIepaTypa, HalpssKeHne ¥ TOK, XBa-
TUT JIJI IEPBUYHOTO aHAIM3a aKKyMY-
1aTopoB. OJIHAKO OCTAHYTCS HepelleH-
HBIMH BOIIPOCHL:

+  KaxoB ypoBeHb 3apsia akKyMyJisitopa?

+ KakoBa ero peanpHas ocraTo4Has
€MKOCTH?

+  CKOJIBKO CMOXKeET IIPOpaboTaTh 00b-
€KT OT aKKyMYJIATOPOB?

Yr10o6bI OTBETUTH HA ITU BOIPOCEHL,
KOMITaHHA «TeXHOTPOHUKC» 3aHSIACh
cozganmueM «CHCTeMBl MOHUTOPUH-
ra u npefukTuBHON aHanuTukH AKB
(aKKyMyJIATOPHBIX GaTapeii)» 1 IOy IrIa
Ha 3TOT IPOeKT rpanT «Paszsutne-HTH»
(koHKYpC npoBonuTcs PoHmoM copeii-
CTBUSI Pa3BUTHIO MAJIBIX pOPM HpeIpH-
ATHI B HAYIHO-TeXHUIECKOI cepe).

Yacrp «IIpennKTUBHAS aHAIUTHKA»
CTajia IOTHIHBIM TIPOTOJKEHNEM Pa3-
BUTHSA ccTeMbl MoHKITOpHHTa AKD. Pas-
paboTKa ITOH YACTU CeiTdac HaXOMUTCA
Ha 3aBepLIAIONIEN CTa[lVH, IPOU3BOIAT-
CS1 OTIBITHO-IIPOMBIIIUTEHHBIE SKCITyaTa~
MK Ha 00BEKTAX 3aKa34MKOB.

«CucreMa NpeUKTUBHON aHAH-
ik AKB» ¢ moMousio 06ydeHHO
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HelpocCeTH, HAKOIUIEHHON IIpeJbl-
CTOpPUU W TMOCTOSHHO U3MePIEMBIX
XapaKTePUCTUK aAKKYMYJISITOPOB
IO3BOJHUT ONpeNeIaTh CIeJyIoIIHe
rmapaMeTphl:
*  OCTaTOYHYIO eMKOCTb aKKyMYJISITOPa;
*  TeKyIIWil ypOBEHb 3apsIa aKKyMy-
JISITOPa;
*  pacyeTHOe BpeMs paspsiia aKKyMy-
JIATOpA IIPU TEKYIIel HarpysKe;
*  CTelleHb Jerpaaluy aKKyMYJIsTOpa.
OTH maHHBIE IOMOTYT IIOTY4YaTh
IOCTATOYHO TOYHBIH MPOTHO3 pabo-
Tl 06bekTa 0T AKD u mporuos cpo-
Ka CIyXObI KasKIOTO aKKyMYJIATOpa
B pekuMe oHJIAlH. biaaromaps aromy
HOpefIpUATHE CMOXKET IOIMIEPIKI-
BaTh CI/ICTeMY IIUTAHUA B aI€KBATHOM
COCTOSIHUH, A TAKKe CYL[eCTBEHHO CHU-
JKaTh PUCK IIPOCTOS B CJIydae Iepexoyia
HA CHCTEMY pe3epBHPOBAHHOIO MUTA~
HUSL. DTO MOXKeT OBITh KpallHe BasKHO
st HHPPAaCTPYKTYPHBIX 00BEKTOB
U OpeIpUITHIL, KOTOpble 00sI3aHBbI
06ecIeInBaTh MOCTOSHHBII JOCTYII
K CBOMM pecypcaM, Jaxke B ciydae
KPUTHYECKUX CUTYAIlMl, a TAKKe [JIs
IpPOU3BOJCTBEHHBIX HpeANPUATHI
C HEIPEPBIBHBIM IIUKJIOM IIPOU3BOJ -
crBa. @
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