IHCTpYyKLIiA KOopucTyBaua FO?S(SO

L 3

olar
INVVEST

Sz

GROUP

dwwa
-
////////////9
)
)

W W W W

W Wb W

W W W W

)

)

Cepia CQ

CQ16/ Kopobka ynpaBniHHA BUCOKOK Hanpyroto

LLlo6 3anobirTv HenpaBunbHi excnnyaTtadii nepes BUKOPUCTAHHAM, YBaXXHO

npoynTanTe L IHCTPYKLitO.


spasa
Штамп


Table of Contents

703 Y I O PP OPPRRP 1
(O3 1Y 1=ToT 3 1 TSSOSO PR SUPPROTIN 1

S BBBIMEKA ... et et e e e e e e e e e 2
R T @ o7 oTo 1] c- PP TP UP PP PPPPPRNE 2

R = Tog p= o] =1 g 1= T PO S PP 2

BRI 1Y (o] s - PSP PP P TP 3

4. PearyBaHHSA Ha HAA3BUYAMHI CUTYALIT ....vviiieieeiiiieeeeiee et ee ettt et ettt e e e st e saneeesneee s 4
. OYHKLIS NMPOTUMOMKEKHOTO BAXMCTY ...eeeeeiuiutieeeeaauueeeeaeaaausteeaeeaaanseeeeaeaasneeeaesaansseeaeaaansseeeessannseeeeeesansnnens 4
5.1 MEXaHI3M MOMKEIKOTACTHHS ... iueteeeitieeeieeeettee et e e et e e sse e e sa e e eabe e e saee e e sab e e e aabe e e snneeennneeeanneeenas 4

5.2 TEXHIUHI XAPAKTEPUCTUIKM .....uvieeiiiee et et e ettt e et e e st e e st e e sttt e s enee e e aab e e e sabe e e sbeeeeabb e e e aaneeennneeean 5

R [2To o To o]V E= TN E= I a o ToJN n oo 1Y SO RSP SERP 6
6.1 TexHiUYHi XapakTEPUCTUKM CQTG .....oeiiiiiiiiiiee ettt neee s 6

6.2 TexHi4Hi xapakTepUCTUKN BUCOKOBOSbTHOT KOPOOKM YMPABMIHHS ....ccouveeiiiieeeiiiieenieeesiieeesiree e 6

LT O] [ T O O OO T PSSP PP 7

6.4 TexHiuHi xapakTepucTukmn akymynatopHoi cuctemm ans CQ 241.05.......coocevivieeiiiiicnieee e, 8

. XaPAKTEPUCTUKM TIPOLYKTY ..eeeutteeauteterusteeaateeeaauteeesaseaesabeeeasteeeaaseeesabe e e asae e e aaseeesabeeeebbeeeanbeeesabeeeabeeennee 9
7.1 OcOoBnNUBOCTI @KYMYITATOPHOT CUCTEMM ....eneeeeeiuiieeeuieeesueeeeateeeseeeessneeeesnseeesaseeesnneeesanseeesseeesnnees 9

S BCTAHOBIIEHHS ...ttt ettt a e e e bt e et et e e b et e e ea et e e be e e sne e e e e e e 11
8.1 ENEMEHTM B KOMIITEKTI ....eiieeiiiitieeeeeettieeeeeaetteeeeessataeeeeesasaeeaaeeaannseeaeeeaansbeeeaesaasssseaeeeannnseeaaeans 11

LS T2 o Ty oo - SRS 13

LR L Toay o) Y (=T o O U PP PR OUPPRTPRP PPN 14

8.4 ETAMMN BCTAHOBIIEHHST .....ceiutiiiitiee it ee ettt ettt e e sttt e et e s st e e ra bt e e eate e e s ae e e e ebb e e e aate e e nane e e e bbeeeanteeenanee 14

8.5 3B'A30K | MiAKMIOUYEHHS KADETTHO 3A3EMITEHHS ... e e e e e e e e et e e e e e e e e e e e e e e e eeaeaaneens 19

8.6 DYHKLIOHYBAHHS CUCTEMM ....eeeieeietiee ettt ettt ettt et et e ettt e e st e e sab e e e et e e s e e e e abbeeeenteeenanee 20

9. BBELAEHHST B EKCTITYATALIKD ..o ettteeeeeiiiiieeeesetteeeaaesaststeeaesaasteeaaeeannsseeeeesansbeeeaasaasssseeaesannsseeaeeeannssneeanann 21
TO. BUKITHOUEHHS ...ttt et e et e e e e s e e et e e e e e me e e e ann e e e enn e e e mn e e e neneeennneennnes 24
11. YCYHEHHSA HECNPABHOCTEN Ta TEXHIYHE OBCIYTOBYBAHHS ....c..vvvieirieeiiieeriteeesttee et e b e e 24
11.1 TEXHIYHE OBCTTYTOBYBAHHS .......veeeitteeeitieeeiteee ettt e ettt e st e e s bt e e st e eaae e e sb et e e st e e e saneeesabneeensneenans 24

11.2 36epiraHHsA 3 HU3bKUM piBHEM 3apsAgy akyMynATopPa (SOC) .......ccccveiiieriee e 25

11.3 YCYHEHHSA HECTIPABHOCTEM ....ceutiieiuitie ettt e et e sttt e ettt e e et e st e ek e e et e e s be e e e sbb e e e aabe e e sneeeennneeean 25



1. Betyn

Y UbOMY OOKYMEHTI OMMCaHO BCTaHOBIEHHA, BBEEHHSI B eKCrryaTaLilo, TexHiYHe obcnyroByBaHHs Ta
YCYHEHHS1 HeCnpaBHOCTEN BUCOKOBOIBLTHOIO akyMynsaTopa, 3a3Ha4eHoro Hk4e.

cQ

XimidHUIA cknap akymynsTopiB umx BupobiB — niTik-3aniso-cpoccpat. Llen nocibHuk npusHayveHui
BUKIIOYHO AN keBanigikoBaHoro mnepcoHany. OnucaHi B UbOMY [AOKYMEHTI 3aBOaHHSA MNOBWHHI
BWKOHYBATUCH TifTbKW YNOBHOBaXEHUMM Ta KBaniikoBaHNMM TEXHIYHMMM creLianictamu.

Micna BCTaAHOBMEHHS YCTAHOBHUK MOBMHEH MOSCHUTU KiHLUEBOMY KOPUCTYBayeBi IHCTPYKUilO 3
ekcnnyaTauii.

2. CnmBonu
€ MosicHeHHs cumBoniB 3Hak CE. BaTapei BignosigatoTe BMMOram YMHHUX OUPEKTUB
< CE.

O6epexHo, HebGeaneka ypaKeHHs! eNeKTPUYHUM CTPYMOM.

He posmiwyite Ta He BcTaHoBMonTe nobnusy nerkozanmmctux  abo
BMOYyxoHebe3neyHnx maTepianis.

BcTaHoBntonTe BUpi6 y HeQOCTYNHOMY A4S AiTEN MicLj.

3abopoHAETLCS BUKOPUCTOBYBATW BOAY A1 rACiHHS NOXEX.

3abopoHa NpMBaTHOrO YTPUMAaHHS.

3ab0opoHNTM 3BOPOTHE MiOKMIOYEHHS PO3'EMY.

Mepen noyaTkoOM MOHTaXy Ta ekcnnyartauii npouMTanTe IHCTPYKLio 3 ekcnnyaTadii.

He Buknpante npogyKT pasom i3 nobyToBMMU Bigxogamu.

Mepen npoBedeHHsSIM TexHiYHOro o6cnyroByBaHHss abo PEMOHTY  BiOKMOMITb
obnagHaHHA.




HoTpumyiitecb 3axoniB Gesnekn npu pobOTi 3 MPUCTPOSIMU, YYTIAMBUMU [0

Knemma nposigHuka PE.

'Aﬁ €N1eKTPOCTaTNU4YHOro po3pdaay.
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A (; } Ob6epexHo, HeGeaneka ypakeHHs eNeKTPUYHUM CTPYMOM, pOo3psn HaKoMUYeHoi
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i eHeprii.

3. be3neka

Ey,D,b-FIKi p060TVI 3 aKymynaTtopamu NOBWHHI BUKOHYBaATUCA YCTAaHOBHUKOM, 3aTBepKEeHUM MOoKynuem, i

TOMY 3pO3yMifno, WO YCTaHOBHWK, 3aTBEPAXEHUI NOKyNLeM, NOBUHEH O3HANOMUTUCS 3 BMICTOM LbOro

nocibHmka nepen BUKOHaHHAM Byab-akmXx pobiT 3 TexHiYHOro o6cnyroByBaHHA abo yCTaHOBKM CUCTEMM.

3.1 O6pobka

He nigaasavite akymynatop Aii BigKpUTOro BOTHIO.

306epiraliTe B MPOXONoAHOMY i CyXOMy MicCLji 3 JOCTAaTHbOK BEHTUMSLELD.

He 36epiravite Bupi6 nobnuay axepen soau.

3b6epiranite BUpiG Ha PiBHIi NOBEPXHI.

PekomeHpyeTbes 36epirati BUpi6 y HeoCcTynHOMY Ans AiTen | TBapuH Micui.

He nowkogxywvite BuWpiO, He knpgamte noro, He Aedopmynte, He ypapsanTe, He piXTe i He
NPOKOMIoNTE roCTPMMU NpegmeTamn. Lie Moxxe npnsBecTn 40 BUTOKY eNekTponiTy abo noxexi.

He Topkantecs piguHu, Wo Butekna 3 BMpoOy. ICHYe pU3nK ypaKeHHsi enekTpu4yHuM cTpymom abo
MOLUKOPKEHHS LLKIpW.

3aBxam NoBoAbTECS 3 aKyMyNsSTOPOM B i30/1bOBaHMX PyKaBUYKaXx.

He HacTynante Ha BuWpi® i He KnagiTb Ha HbOrO CTOPOHHI npeameTw. Lle moxe npu3sectn go
MOLLUKOKEHHS.

He 3apsagxanTte i He po3psagkanTe NOLWKOAXKEHNA akyMynsaTop.

3.2 BcTaHOBNEHHA

He nigknioyanTe akymynsTop 0e3nocepefHb0 [0 MPOBIOHWKIB iHBepTopa abo npoBigHMWKIB
oTOoENEKTPUYHOI cucTeMU. Lie Moxe noLkoanTn akymynsaTop i npu3Bectu 4o BUOYXY.

lMicns posnakyBaHHSA NepesipTe NPOAYKT Ha HasBHICTb NOLIKOOXKEHD i BiACYTHIX AeTanen.

lMepen noyaTkoM MOHTaXy NepekoHamTecs, Lo iHBEPTOP i aKyMymnaTOp NOBHICTIO BUMKHEHI.

He MiHanTe MicuaMU NO3UTUBHWUIA | HEraTUBHUIA BUBOAM akyMynsTopa.

MepekoHanTecs, WO HEMaE KOPOTKOro 3aMuKaHHSA BMBOAIB abo Byab-aKMX 30BHILLHIX MPUCTPOIB.

He nepesuLLyiTe HOMIHaNbLHY HaNpyry akymynstopa iHsepTopa.

He nigkniovanTe akyMynsitop Ao HeCyMiCHOro iHBepTopa.

He nigknioyanTe pa3om akymynsiTopu pisHUX TUNIB.

lMepekoHanTecs, WO BCi akyMynsTopy NpaBuIibHO 3a3eMIeHi.

He BigkpvBanTe akymynaTop Anst peMoHTy abo po3bupaHHsA. Taki peMOHTM MOXe BUKOHyBaTu
Tinbkun komnaHis Fox ESS.

Y pasi noxexi BUKOPUCTOBYWNTE TiflbKM MOPOLLKOBUI BOrHEracHMK. He BUKOPUCTOBYMTE BOrHEraCHUKU
3 piguHoto.

He BcTaHoBnoMTE akymynaTop nobnunsy axepen soau, Wwob 3anobirt BUNagkoBOMY 3aHYPEHHIO.



PekoMmeHOyeMO BCTaHOBMOBATM akyMynaTop nodani Big Aiten i JoOMaLLHiX TBapyH.

He BWKOPWCTOBYMTE akymMynaTop Yy CepedoBWLli 3 BUCOKUM PIiBHEM CTaTWYHOI €NeKTpuKkW, ae
3aXUCHUIN MPUCTPI MOXKE BYTU NOLLKOOXKEHUN.

He BCTaHOBMNONTE pasoMm 3 iHLWMMKW akymynstopamu abo enemeHTamm.

MepekoHanTecs, WO Ha MiCLi BCTAHOBMEHHS BiAXWUMEHHSA HaMpyr MiXX HOBMMMW akymynsaTopamu Ta
KOXHUM iCHYtOUMM aKkymynsaTopoM He nepesuwye 0,5 B.

PekomeHaoyeMo nepeBiputh, 4n HoBi GaTapei, BCTAHOBMEHI Ha MicLi, BignoBiAaTe rapaHTiiHUM
ymoBaMm abo 4m 6ynun BoHU nepe3apagKeHi NpoTAroM OCTaHHiX 6 MicsiLiB; KpiM TOro, nepekoHamnTecs,
wo SOC icHyto4oi baTapewHoi cuctemm Ha Micui cTaHoBUTL 50%15%.

3.3 MoHTax

MepekoHanTecs, WO MicLe BCTaHOBMNEHHS BiAMOBIOAE TAaKMM YMOBaM:

lMepekoHanTecs, WO MicLe YCTaHOBKU 3axuLleHe Bif NpsMUX COHAYHUX MPOMEHIB, OOLLY Ta CHIry.
PekomeHOyeTbCA BCTAHOBUTY HaBiC (Hanpuvknag, SOLWOBUA KO3UPOK).

Micue yctaHoBkM Mae GyTu BigganeHe Big O)Kepen BUCOKOI TemnepaTypu, nerko3amMuctux abo
BNOyxoHebe3nevyHnx MaTepianis, a TakoX iHLIMX NOTEHLUIMHNX Jkepen BUOyxoHebe3neku, Takmx siK
rasosBi kpaHu, 6anoHu 3i ckpanneHum ra3om, TeMNOBi HACOCU, CTOCU APOB TOLLO.

Micue BCTaHOBMNEHHA MOBUHHO GyTW NOBHICTIO BOOOHENPOHMKHMM, 3 TBEPAOK PIBHOK MiAnorow, a
CTiHW He MOBWHHI MaTW NOMITHOrO HaxXuny.

MigTpumywiTe HM3bKY i CTabinbHy BOMOrICTb MOBITPS 3 XOPOLLOK BEHTUNSAUieo; nun i 6pya y micui
BCT@HOBINEHHS NOBUHHI ByTW MiHIMansHUMN.

PosTawyiite micle BCTaHOBNEHHSA nofani Big TeneBisiiHMX aHTeH abo aHTeHHWx kabenis, 06
YHUKHYTW yaapis 6riMckaBkn Ta enekTpoMarHiTHUX nepeLuKos.

YHuKanTe HasgBHOCTI Nerko3anMUCTUX BiAXOAiB HABKOMNO akyMynatopa, Takux sk 6aBoBHa, TKaHUHA,
CTOrM CiHa TOLLO, AKi MOXYTb CrianaxHyTu Bif iCKOp i NPU3BECTY [0 3aropsiHHA akymynsatopa.
YHuKanTe HasABHOCTI rapaymx abo nerko3anmmcTux NpegMeTiB HAaBKOMO akymynsatopa, Takux sk
rigpasniyHi 6anoHn (NpMPOAHUIA ras, KMCeHb TOLLO), TENMOBI HACOCK TOLLIO.
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MpAme coHAYHe CBITNO Bnave powy CHir nexas Tennosi Hacocn lippaeniuHi 6anoHn JNerkosammucTa peyoBmHa



4. PearyBaHHS1 Ha HaA3BU4YaWHI cuTtyauil

AKyMynATOpU CKNagatTbCs 3 AEKiNbKOX akyMynsiTopis, 3'eQHaHuMX nocrnigoBHo. BoHu pospobneHi ans

3anobiraHHa Hebesnekam abo HecnpasHocTaAM. OgHak Fox ESS He moxe rapaHTyBaTh ix abcomntoTHy

6esneky.

Y pasi KOHTaKTy 3 BHYTPIilWHIMM MaTepianamu akymynsitopa KOpUCTyBad MOBWMHEH AOTpMMyBaTuCH

HACTYMHUX peKoMeHAaLlil.

* Y pasi BanxaHHs HeramHo 3anuiwite 3abpyaHeHy 30Hy Ta 3BEPHITbCH 3a MeQUYHOK A0MOMOrOH0.

* Y pasi noTpannsHHA B OYi NPOMMKTE X MPOTOYHOK BOAOK NPOTAroM 15 XBWNWUH i HeramHo
3BEPHITbCA 32 MEAMNYHOIO JOMOMOrOH0.

* Y pasi noTpannsaHHS Ha LWKipy peTenbHO NPOMUATE ypaXkeHy AiNsHKY MUMOM i HeranHO 3BEpHITbCS
3a MeZMYHO LOMNOMOroH0.

* Y pasi NpoKOBTYBaHHS BUKIUKaNTE BGMNOBOTY i 3BEPHITLCA 3@ MEOUYHOK AOMOMOrOH0.

Cutyaluis 3 noxexero

Y cutyauisix, konu GaTapea 3aropinacd, skwio ue ©Oe3neyHo, Big'egHanTe OaTtaper, BUMKHYBLUM
aBTOMaTMYHMI BUMMKAY, OO BigKMHOYMTU XUBMEHHA cuctemun. Bukopuctosyiite BorHeracHuk FM-200
abo CO: ansa 6artapei Ta BorHeracHuk ABC ons iHWMX YacTUH CUCTEMMW.

Y Oydb-aKin cuTyauii, NOB'A3aHin 3 MOXexel, HeravHo eBakylonTe ngen 3 Oyaieni, nepw Hix
HamaraTtumcs ii 3aracuTu.

Cutyauis 3 BogonoctayaHHAM

AKyMynATOpHi Moayni He € BOAOHENPOHUKHUMUK. Tomy cnif 6yTn obepexHuM, Wob BOHW HE HaMOKMK.
AKWo BM BUABUNK, LLIO aKyMynsTOp MOBHICTIO abo 4acTKOBO 3aHypuBCS Yy BOAY, HE Hamaramtecs noro
BigKpuBaTW. 3BEPHITLCA OO YMOBHOBaXeHOro nepcoHany abo go komnadii Fox ESS ansi oTpumaHHs
noganbLUMX iHCTPYKLiN.

5. DOYHKUIA NPOTUMNOXEXHOro 3aXucTy

HesBaxatoum Ha Hag3BU4anHO cTabinbHi XiMiYHi BMAcTMBOCTI MiTilA-3ani3HMX docdaTHUX akyMynsiTopis
Ta GaraTOpiBHEBMI 3aXWUCT, KOXEH aKyMynsaTOPHWN OGNOK OCHAWEHUNn MoAdynem MpPOTUMNOXEXHOrO
3axucty Ana pgogartkoBoro 3abesnedyeHHs Oe3neku Ta HagimHocTi akymynatopie Fox ESS. Uen
iHHOBaUiHMA  MOAyNb  BUMKOPWUCTOBYE HOBWW TWM  aepo30fIbHOTO  BOTHEracHMka 3  TakuMmu
XapaktepucTnkamu, sk 36epiraHHs 6e3 TUCKy, BiACYTHICTb HEObOXiOHOCTI B TEXHIY4HOMY 06CnyroByBaHHi,
BMCOKa €(PEeKTUBHICTb raciHHSA, HETOKCUYHICTb Ta HELLKIANUBICTb.

5.1 MexaHi3m noxexoraciHHs

MexaHi3My raciHHs noXeX 3BMYaHUMMK areHTaMuM B OCHOBHOMY BKIIOMalOTb i30M4Uit0, 3arnyLleHHs,
OXONOAXEHHS Ta XiMiYHE NPUAYLUEHHS, MPUYOMY Pi3Hi areHT! AeMOHCTPYIOTb Pi3Hi MexaHiamu. MexaHiam
raciHHsl MOXeX TennoBMMM aepo30nsiMM BKMOYaE ABA OCHOBHI MeXaHi3Mu: OXONOMKYHUMI edhekT Bif
€eHOOoTepMIYHOro posknagy Ta edekTu XiMiYHOro NpuayLleHHs SK y rasoBsil, Tak i B TBepain dasax, faki
JitoTb cmHeprivyHo. Kpim Toro, raszonofibHi KOMNOHEHTW B NPOAYKTaX aepo30SIbHOr0 BOrHEraCHOro areHTa
TaKOX BiAirpatoTb JOMOMIXHY pOrib.

((1) Oxonomxyrounin ehekT raciHHA NOXeXi 3a paxyHOK eHAOTEPMIYHOro posknagy

Oxonoaxyymin eekT TennoBnx aepo3oribHUX BOTHEracHWX PeYoBMH B MepLuy 4epry obymMoBneHwun
€eHOoTepPMIYHMM PO3KNaZoM OKcuAiB meTaniB i kapboHaTiB. Konv BUHMKAE noxexa, TBepai YacTUHKU B
aepo3oni WBUAKO NOrMMHATL TENMO Bif AXepena BOrHI, WO Npu3BOANTL A0 3HWKEHHS TemnepaTtypu
nonyMm's. Lle 3HWKEHHA MiHiMi3ye Tenno, Lo BWUNPOMIHIOETECA HA MOBEPXHIO, LUO FOPWUTb, i 3HUXKYE



eHeprito, HeobxigHy Ansi po3LUEnsieHHsl BUNapoBYBaHMX FOpPHYMX MaTepianiB Ha BinbHi pagukanu. B
pesynbTaTi peakuisi ropiHHS e(PEeKTUBHO NPUTHIYYETLCS.

(2) EdbekT ximiyHOro NpuayLLeHHs B ra3osii aasi

Y TepMmiyHUX yMOBax BMNApoBYBaHi iOHN MeTanis, Taki Ak CTpoHLin (Sr), kanin (K) i marnin (Mg), icHytoTb
y BUrMagi napis i 6epyTb y4acTb Yy MHOXUHHUX NAHLOrOBMX peaKLuisix 3 akTMBHUMU paavkanamMm ropiHHs,
BKrtoyatoum BoaeHb (He), rigpokeun (*OH) i kucenb (O¢). Hanpuknag:

Sr+2:OH—Sr(OH);

Sr+0*—SrO

Sr(OH)+2H*—Sr+2H.0

3aBosakn GesnepepBHIA AOii Uen Npouec CnoXuMBae aKTUBHI TPYMM TFOPiIHHA, 3HAYHO 3MEHLUYHYM iX
KOHLIEHTpaLito Ta e(PeKTUBHO MPUTHIYYIOUN FOPIHHS.

(3) EdhekT ximiyHOro NnpmayLlieHHs B TBepAin dasi

TBepAi YacTVHKM B TEMMOBMX aepo30fbHUX BOTHEracHMWX PEYOBUHAX MOXYTb adcopbyBaTv MPOMIXKHI
crnonyku, Taki 9k *OH, He Ta Oe, WO yTBOPIOIOTLCA B pe3ynbTaTi NaHUroBux peakLii, katanisyoum ix
pekombiHauilo B cTabinbHi mMonekynu. Lle nepepvBae HeobxigHi posranyXeHi naHUOrosi peakuii B
npoueci ropiHHga. Hanpuknag:

K:0O (s)+2H (g)—2KOH (s) KOH (s)+OH (g)—KO (s)+H:0 (g)

K:0 (s)+0O (g)—2KO(s) KO(s)+H(g)—KOH

5.2 TexHi4Hi XapakTepucTmukKm

Cnoci6 aktuBauii: TepMivyHa akTuBauis
TemnepaTypa TepMiyHOi akTuBaLii: 2 170°C
Yac po3psgku: < 2 cekyHAU

Mpumitkn:

AKLO MOAYNb NPOTUMOXEXHOIO 3aXUCTY akTUBOBAHO, 3BepHiTbcA A0 Fox ESS ansa HeranHoi 3amiHn.
HenpodecioHanu He NoBWHHI po3bupaTn akymynsaTop 6e3 [o3Bony.

He TopkawiTecs NpucTpoto, NMOKM KOPMYC HE OXONOHE Micnsi akTMBaLlii BHYTPILLHLOro BOrHeracHuka, wob
YHUKHYTW OMiKiB.

[ns oTpumaHHs [oOaTKoBOI JOMOMOMM 3BEPHITLCA [0 YNOBHOBaXXeHOro nepcoHany abo Fox ESS ansa
OTPUMaHHA NoAanbLUMX IHCTPYKLIN.



6. IHdpopmauis npo npoaykT

1. CQ16 — ue moaynb akymynsaTopa,ikui noTpibHO BUKOPMUCTOBYBaTH pa3oM i3 KOHTPOJIepoM

BMCOKOBOSNbTHOIO GrIOKY ynpaBniHHS;

2. BucokoBonbsTHa kopobka ynpaBsniHHA € KOHTPOMIepOM BCiEl CUCTEMM, TOMY KOXHa CMcTeMa NOBUHHA

MaTu OfHY BUCOKOBOIBTHY KOPOGKY YnpaBniHHS;

3. Hawa cuctema cknagaetbcs woHanmeHwe 3 3 CQ16+ 1 BUCOKOBONLTHOI KOPOOKK ynpaeniHHA i 4o 15

CQ16+ 1 BUCOKOBOMLTHOT KOPOOKM yNpaBmniHHS.

6.1 TexHiuHi xapakTepuctukm CQ16

Mopgenb Ne

cQ16

[HianasoH po6ounx Temnepatyp (°C)

3apsag: 0~55
Po3spsg: -10~55

TemnepaTypa 36epiravHs (°C)

-10~55

Bonorictb (%) 5~95
HominaneHa Hanpyra* (B) 51.2
HominanbHa emHicTb (A-roa) 314
HowminanbHa eHeprisa (kBT-roa) 16.07
[iana3oH Hanpyru akymynsatopa (B) 46.4~58.4
Makc. 6e3nepepBHun ctpym pospsgy/3apsay (A) | 240/240
(CC-CV) CraHgapTHuii CTpyM 3apsamxaHHs (A) 157
[MocTinHWIM CTPyM i Hanpyra CTPyMy BiAKMIOYEHHS <16
3apsagkm (A)

MikoBun ctpym pospsay (A) 470@60S
Bucota Hag piBHem Mopsi (M) <3000
Poawmipu (LL*T*B) (Mm) 390*810*235
Bara (kr) 115£5%
IHTepdericu 3B'a3Ky CAN

*Hanpyra TyT Bka3aHa B OAMHULISIX BUMIDY.

6.2 TexHi4Hi XxapaKTepUCTUKM BUCOKOBONLTHOI KOPOGKM ynpaBniHHA

Pobouya Temnepatypa (°C)

[iana3oH po6oyoi Hanpyru (B nocrTinHoro ctpymy) | 101~1000
Makc. ctpym 3apsgy/po3psagy (A) 240/240
TouHiCTb  BUMIPIOBaHHS  3aranbHOi  Hanpyru +05
(%FSR) -
[iana3oH BuMiptoBaHHA cTpymy (A) -240~+240
IHTepdericu 3B'a3Ky CAN
EdektuBHicTb 3apsagkaHHsa/po3psimkaHHs (%) >92

3apsag: 0~55

Pospsag: -10~55

TemnepaTtypa 36epiranHs (°C)

-10~55

Bonorictb (%) 5~95
Bara (kr) 2915%
Poamipu (LL*T*B) (Mm) 390*810*235




6.3 Onuc CQ

BucokoBonbTHa kopobka
CQ 48.21 153.6 48.21 yrpaninHs*1+CQ16™3
BucokoBonbTHa kopobka
CQ 64.28 204.8 64.28 ynpaBniHHs*1+CQ16%4
BucokoBorbTHa kopobka
CQ 80.35 256 80.35 yNpasniHHs*1+CQ16*5
BucokoBonbTHa kopobka
CQ 96.42 307.2 96.42 yrpasninHs*1+CQ16%6
BucokoBonbTHa kopobka
CQ 11249 | 3584 112.49 ynpaBniHHs*1+CQ16*7
BucokoBorbTHa kopobka
CQ 128.56 | 409.6 128.56 ynpasniHHs*1+CQ16*8
BucokoBonbTHa kopobka
CQ 144.63 | 460.8 144.63 ynpasninHs*1+CQ16™9
BucokoBonbTHa kopobka
CQ 160.7 512 160.7 ynpaeniHHg*1+CQ16*10
BucokoBorbTHa kopobka
CQ176.77 | 563.2 176.77 ynpaBniHHs*1+CQ16*11
BucokoBonbTHa kopobka
CQ192.84 | 614.4 192.84 yripaBmiHHs1+CQ16*12
BucokoBonbTHa kopobka
CQ 208.91 | 665.6 208.91 ynpasniHHs*1+CQ16*13
BucokoBorbTHa kopobka
CQ224.98 | 718.8 224,98 ynpaBniHHs*1+CQ16*14
BucokoBonbTHa kopobka
CQ241.05 | 768 241.05 yrpaBninks*1+CQ16*15




6.4 TexHi4Hi xapakTepucTuUKn aKkymynsaTopHoi cuctemu gnsa CQ 241.05

TexHiuHi xapakTepucTuku CQ 241.05

Mopenb Ne

CQ 241.05

TexHi4Hi BnacTnBOCTi

lMo3HayeHHs1 akymynaTopa

IFpP73/175/208[(16S)15S]E/-10+50/90

KinbkicTb 6aTapen

BucokoBonbTHUI 6r1ok ynpaeniHHA*1+CQ16*15

HomiHanbHa Hanpyra (B) 768
HomiHanbHa emHicTb (A-roa) 314
HominanbHa eHepris (kBT-roa) 241.05
Hiana3oH Hanpyru akymynsatopa (B) 696~876
Makc. ctpym 3apsaay/pospsagy (A) 240/240
(CC-CV) CraHgapTHui cTpyMm 3apsagxaHnHs (A) | 157
MocTinHWMIM CTPYM i NOCTiiHA Hanpyra CTpymy 16
BigKMOYeHHs 3apsaaku (A)

MikoBuin cTpym pospsay (A) 470@60S
Temnepatypa 36epiraHHs (°C) -10~55

Po6oua Temnepartypa
3apsmpkaHHsa/pospsagxanHs (°C)

0~55/-10~55

TepmiH cnyxou

6000 umknie (70% SOH), npu 25 °C, 90% DOD,
05C

3axucT Bif NPOHNKHEHHS 1P20

Knac 3axucty Knac 1
Po3awmipu (LL*T*B) (Mm) 1710*810*1010
Bara (xr) 1763
IHTepdericn 3B'asky CAN




7. XapaKkTepucTUKn NpoayKTy

7.1 OcobnuBoOCTi aKyMynsiTOPHOI cUCTEMU

AKyMynATOpU OCHaLLEHI OeKinbkoMa cucTtemamu 3axucTy ansa 3abesnedveHHs ©Oe3nedvHoi poboTu

cuctemn. [lesiki 3 CUCTEM 3aXUCTY BKMHOYaKOTh:

» 3axucT iHTepdpency iHBepTOpa: nepeHanpyra, NepeBaHTaXeHHS MO CTPYMy, 30BHILUHE KOPOTKE
3aMUKaHHS, 3BOPOTHA NOMSPHICTb, 3aMUKaHHA Ha 3eMIt0, Neperpis, MyCKOBUIA CTPYM.

»  3axucT akymynaTopa: BHYTpPILLHE KOPOTKE 3aMUKaHHS, NepeHanpyra, NnepeBaHTaXeHHs No CTpyMmy,
neperpis, HegoHanpyra.

AKyMynaTopHa cuctemMa MIiCTUTb HacTynHUM iHTepdenc, Wo A03BONdAeE i nigknoyaTucs i epekTnsHo

npaugoBaTu.
Oco6nuBocTi CQ16:

- IHTepdeic:

COM1

BAT-

®daH

COM2

cBiTnoaion

BAT- HeratusHun BuBig BAT

BAT+ MNonoxutenbHui Busig BAT

®daH BeHTunAUia Ta BiaBeOeHHs Tenna

ceiTnogion IHankaTOp CcTaHy akymynaTopHoi 6aTapei

COM1 Micue nigkntoyeHHa Moayns akymynaTopa ans 3B'A3ky
Ta BXiAHOIO XMBMNEHHS

COM2 Micue nigkntoyeHHa Moayns akymynaTopa Ans 3B'A3Ky
Ta BUXOAY XMBIEHHSsI




XapaKTepuCTMKN BUCOKOBONbLTHOI KOPOOKU ynpaBniHHA:

- InTepdenc:
BAT+
BAT- -—— Bumunkay
XUBMEHHSA
MNepemukay - IHaMKaTOp CTaHy
nocTiHoro g | SOC LED
cTpymy = [ COM
o

IHTepdenc (0], 7]

BAT-

HeratmneHun BuBig BAT

BAT+

MNonoxutenbHui Busig BAT

lMepemunkay NOCTINHOIO CTPYMY

BuMMKaY KMBMEHHS!, BMMMKAY CXeMU 3apsiipkaHHA Ta pOo3psmKaHHA
akymynsTopa

SOC LED

CeiTnogiogHun gucnnen 3 iHOPMAaUEd MNPO  KOHKPETHI  TPUBOXHI
CuUrHanu Ta 3apsg akymynsTopHoOi cuctemm

COM

IHTepderic 3B'a3Ky 3 akyMynaTopHo GaTapeeto

BuMukad XnBneHHs

YBIMKHiITb CUCTEMY, HaTUCHITb i YTpUMyWTe nepemukad npoTarom 3
CeKyHA, a NOTiM BiANyCTiTb NepeMumkay, cuctema novyHe npauoBaTy.

CAN P- PE

N
P+
IHTepdenc Onuc
CAN MopT 3B'A3Ky akymynsitopa Ta iHBepTopa
P+ Mo3nTuBHUIA  BMBIO BMCOKOBOMBLTHOrO OroKy ynpaBmniHHA, NigKMYeHWA [o
No3nTMBHOIO BMBOAY riGpunaHoOro iHBepTopa
P- HeratmBHuii BMBIO BWCOKOBOMLTHOTO OnOKY ynpaeniHHA, MiOKMHOYEHUA OO0
HeraTMBHOroO BMBOAY ribpuaHoro iHBepTopa
PE 3asemnounii BUBIA, NigknoveHun o ribpuaHoro iHBepTopa
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8. BcTtaHOBNeHHA

8.1 EnemMeHTN B KOMNMNEKTI

MepeBipTe, Y4 B KOMNNEKTI € HACTYMNHI enemMeHTn

N5 BUCOKOBOSLTHOI KOPOGKM yNpaBliHHSA

Kopo6ka ynpasniHHsi
BMCOKOIO Hanpyroto*1

KpinneHHs Ta
3a3eMIIeHHs MeTarniB Mk
aKyMynsaTOpHUMU

batapesmn*4

Kabenb 3aszemneHHs*1

Ana CQ16

Cepist MiBHUX CTPUXHIB*1

/N

[ekopaTmBHa KpuLLKa
BMCOKOBOJIbTHOI KOPOOKH
ynpaeniHHsS*1

lo]
MosuTtneHWI BUBIQ GNoky

ynpaBiHHS BUCOKOO
Hanpyroo MiaKoYeHnn
10 MiAHOT LWNHW*1

Kabenb 3B'Aasky
(BMS-inBepTOp)

KabenbHi cTskkn*20

Quick
Installation
Guide

KopoTkuit nocibHmK
3 yCTaHoBKMN* 1

e

\J

Kabenb »xnBneHHA+*3 Kabernb »xnBneHHa*3

_ (tinbkn FOX PCS)*1 |

!

—

[ekopaTuBHa KpuLLKa
CcQ16*1

Kabenb ons 38'a3ky Mix
aKyMynsTOPHUMM
baTapesmn*1

2
;%%@

KomnnekT kpinunbHnx
rBuHTIB*10

11

2
§®%@

KomnnekT kpinunbHmx
rBuHTIB*10

® o

{)

KpinneHHsa Ta
3a3eMreHHst MeTaniB M
aKyMynsTOPHUMM
bartapesmun*4



KomnnekT akcecyapiB 1
Ona cuctemu 1+4

<
\l/’Q\
Ny K :
Oopobka ynpaBniHHS
MepenHs dikcoBaHa BMCOKOT Hanpyr Ta kabenb .
NNacTyHa Ta OCHOBa™2 | ANst MIAKIIOYEHHS! MiHYCOBOTO Basa™1

 BMBOZY aKymynatopa*1

KomnnekT akcecyapiB 2

KomnnekT akcecyapiB 3
Onsa cucremm 1+15

A
\l(’.\
[
. BucokoBonbTHUIA Briok
MNepeaHs dikcoBaHa . . ' ;
Mefaﬁesaq;lnaCTMHa MeTan 3akpinneHuit Kaﬁenb ANA 3BA3KY ynpaeniHHA Ta kabenb ans
akyMYSITOpA T OCHOBI™S MK oCHOBamMmK*3 MDK gKyMy“moeH”M” MiAKIIOYEHHS MiHYCOBOrO
\ )L aTapesmn*3 BMBO/lY akymyrisiTopa*1

Kabenb X1BNeHHs Mix
[ABOMa psigamu
aKyMynsiTopiB (4epBOHMIA)*3

12



8.2 Posnpopax

Mpu yknagaHHi AekinbKox pagiB akyMynaTopis JOTPUMYMTECH BiACTaHi Mixk ocHoBamu 50 MMm.
BigctaHb MiXk OQUHOYHUMY aKyMyNSATOPHUMY BrioKamm NPy MOHTaXi

e
_
—

300
BigctaHb MiXk TpbOMa akyMynsaTopHUMy Gnokamm
=| 3asop 3agHbLOI GaTapel 300
i}
Q
©
§ - - - - - - - - - - - -
8

ns3

3a30p Mix
aKyMynsTopom
3a3op Mix
aKyMynsaTopom

= 3abiit 3 6oky Gatapei

= 3abi

MepegHivt 3a3opom baTtapel :

MpumiTtka: OcHOBM 3aKpinneHi 3a 4OMNOMOrol NMCTOBOro metany (enemeHTt W).

MpuwmiTka: Ana 3abesnevyeHHss HANEXHOro MYHKLiOHYBaHHSA Ta TPUBANOro TepMiHy cnyxbu akymynsTtopa,
Oyap nacka, 3anuwTe woHanmeHwe 300 MM NPOCTOPY ANS OXONMOLXKEHHS HABKOSO akymynsaTopa.
3aTiHeHHs1 abo HeQoOCTaTHIN NPOCTip AN BiABEAEHHS Tenna npussene Ao niaBULLEHHSA TeMnepaTypu
aKymynsaTopa, Wo MOXe CNPUYMHUTU He3annaHoBaHe BUMKHEHHS Ta 3HA4YHO CKOPOTUTM TEPMIH Cnyx6u
akymynsTopa.
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8.3 IHcTpymeHTH

Onsa BctaHoBneHHss CQ16 Ta 6roKy ynpaBniHHSA BUCOKOK Hamnpyrot 3HagobnATbCsa Taki iHCTPYMEHTH.

6-MM MarHiTHa Knincu 3axucHe B3yTTS MynbTumeTp
XpecToBa BUKpYTKa

— . \
J
3axucHi pykaBu4ku 3axucHi okynsapu Mnockory6ui Mapkep
o \
O %
\) 7
\OO 7
JdvHamoMeTpUYHNI KnioY BogHun piBeHb Crpidyka

8.4 ETanu BcTaHOBIEHHA

Kpok 1: MNMocTaBTe ocHoBy (enemeHT T a6o enemeHT U) Ha 3emnto i BUpiBHANTE Ti. [licns BCTaHOBMNEHHSA
Onopu BUKOPUCTOBYIMTE piBEHb, LLIOG NepeBipnTn PiBHICTb.

(©

9

B

° =)
(- o

Kpok 2: MoknafitTe akyMmynsiTop Ha ocHoBy. [py 3MiHi NONOXEHHs1 aKyMynsaTOpHOro 6noky nigHATa
cdepa Ha OCHOBI MiACKOYUTL | OBMEXUTL PyX aKyMynsTOpHOro 6moky.

14



Kpok 3: 3a gponomoroto MeTanesux KpinunbHUX nnactuH (aetanb R abo getanb V) 3akpinite
aKymynsaTopHy 6atapeto Ta OCHOBY .

3akpiniTb akymynsaTopHi 6aTapei BH13y ABOX KOMOH 3a AOMOMOro MeTaneBux KpinunbHUX NiacTuH
(netanb W).

MeTaneBuit KpinubHWIA

nmct (R abo V)
MeTaneBui KpinunbHWiA

nnet (W)

MpumiTka: Mpwu po3milleHHi ocCHOBM HeobXiaHO 3abe3neunTu, Wo6 BigcTaHb MiXk ocHoBaMu cTaHoBuna 50
MM; B iHLLOMY BUMAAKy MeTanesi KpinumbHi NNacTUHU He 3MOXYTb 3'eQHATUCS.

Kpok 4: BepxHili i HWKHiA akyMynsiTOpHi 6roKM 3akpinmolTbCa 3a JOMOMOrol MeTaneBmnx KpinuibHUX
nnactuH (enemeHT E abo enemeHT O).
Ql

0]

— g:l' =

MeTanesi KpinunbeHi NIacTuHM
(enemeHT E abo enemeHT O)

L_ l
=

MpumiTka: Ons KpinneHHa MK KOXHUMW [IBOMa aKyMynsaTopHuMy 6atapesmu noTpibHO 3aranom 4oTupu
MeTaneBi KpinunbHi NnactuHu (enemeHT E a6o enemeHT O).

15



Kpok 5: 3'egHariTe meTanesi KpinunbHi NNacTMHM Mix ycima 6aTapesmu.

e

ety

& o]
.I
) Ol

[e] o]
o]
[e]

1
%
(Cm 69

M 5]

Ty Lgr——mg | || [y
L {1 N 11 I
g | e L myl| e,
L | 1 11 O
g e e myl| |y

T (1 O A (1 A
T T T — e

= == = &= = = =

MpumiTka: MeTanesi KpinunbHi NacTUHWU BUKOHYIOTb (OYHKLIi0 3a3emneHHs. byab nacka, nigknioditb yci
mMeTarneBi KpinunbHi NNacTuHW. 3agHa YacTMHa akyMynsaTopa Takox noBuHHa ByTu 3akpinneHa.

Kpok 6: BctaHoBneHHs kabento akymynsaropa.

a) MigHa nnaHka Mix 6aTtapesamu € (enemeHToM P) B KOMNnekTi akcecyapis.

b) MigHa WwuHa onsa NigknioYeHHs NO3UTUBHOMO BMBOAY MiX GNIOKOM ynpaBniHHS BMCOKOK Harpyrow
Ta CQ16 (enemeHT F).

c) KabGenb migknioyeHHs HeraTMBHOIO BMBOAY MiX Grokom ynpasniHHSA BMCOKO Hanpyroto Ta CQ16
(enemeHT S abo enemeHT Y).

d) KabGenb XMBMNEHHS MiX BOMA psAgaMy akyMynaTopis (ernemMeHT Z).

MigknioYeHHs KoMyHikauinHoro kabenio Bumarae nigTBEPKEHHA HanpaMKy. [ligknioyite nepuvn

akymynaTop «INCOM (6inui)» Big BucokoBonbTHOI kopobkn «OUTCOM (xkoBTui)». KomyHikauiiHui

Kabenb MiX iHWMMKU akymMynaTopHMMu GaTtapesmu nigkniodaetbcs nocnigosHo Big «OUTCOM» po

«INCOM».
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oinvn Ginui YKOBTUN

XOBTUN Ginui

YKOBTUN

[C M6 | 32 |6N.m|

R — +——KOBTUI

MpuwmiTka: Mig yac nigknoveHHs kabeniB OOTPUMYWTECH CXEMU MOHTaxy Ta 3BepTanTe yBary Ha
HanpsMok kabenis 3B'A3Ky. B iHWoOMY BUnagKky BMpobu MOXyTb HE nNpauioBaT HAaNeXHUM YMHOM Yepes
HenpaBUIbHUIA MOHTaX kabenis.

Mig yac nigkMOYeHHs MIQHOI LWMHM OO0 BWCOKOI Hampyr poboTW MOBWHHI BMKOHYBAaTU MpodeECiiHi
€MeKTPOTEXHIYHI MPaLiBHUKK B i30MALINHWUX PyKaBUYKaXx.

MpumiTka: BCi AXryT NpoBOAIB i ckobu nocTtavaroTbesd koMmnaHieto FOX.

Kpok 7: dikcauis kabento
BukopucToBynTe kabenbHi CTskkM Ans dikcauii kabento.
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Kpok 8: BcTaHOBNEHH AeKOPaTUBHUX KPULLIOK
3anexHo Big akTUYHMX BUMOT [0 BCTAHOBIIEHHS!, BU MOXeTe BUBGIPKOBO 3HSATU « 3HIMHI».

~—

=

=

I

=

I

o ™
©)

\="==-=_/
peswn!
oF

MpumiTKa: Mig Yac BCTAHOBMEHHS KPULLIKU TPUMANTE PYYKY Y BUMKHEHOMY MOMOXEHHI

BcTaHoBiTb fekopaTtueHi kpuikun CQ16 i BUCOKOBOMLTHOI KOPOBKU yrpaBiHHsS
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8.5 3B'A30K i NigknoYeHHA Kabento 3azeMneHHs

B: BctaBTe po3s'em kabernto B nopT BMS B HWXHI YacTuHi iHBepTOpa i LLiNbHO 3aKpyTiTh AOrO.
Kabenb 3B's13Ky, WO 3'€QHYE aKyMynsiTOPHY CUCTEMY Ta iHBEPTOP, NO3HAYEHUN SIK (enemMeHT J).

(enemeHT J)

i == CONN.1 PIN CONN.2 PIN

CONN.1 CONN.2

L=

PIN1 PIN8  PIN1 PIN8

MNMPU3HAYEHHA MIH-KOAIB
BMA CMNEPEQY

O IND (OB |WIN |~
O IND (O R|WIN |~

[\ BusHayeHHs dyHKuUin
A-START
GND

/
BMS-CANL
BMS-CANH
BMS-CANH
BMS-CANL

/

O INO[OBDIWIN|a

MNMPU3HAYEHHA MIH-KOAIB
BWA CMEPEQY

MpuwmiTka: JeTanbHi BiGOMOCTI Npo NigknioyYeHHs kabenis iHBepTOpa AMB. B iHCTPYKLUIi 3 ekcnnyaradii.

B: MigkntodiTb kabenb 3a3eMneHHs, Wwob 3abe3neunTn 3a3eMrieHHs BCix akymynsitopis. Metop,
NigKNIOYEeHHsT Kabento MoXXHa NO0aYNTU Ha MarnoHKY HUXKYe.

o = oo = o |lo e= o
o — o o 0= o |0 e =

MpumiTtka:

MepekoHanTecs, Wo kabenb XMBMNEHHS, NIOKTIOYEHW OO akyMynaTopa, NiAKMNYEeHnA BepTUKanbHO, a
oro BepTuKanbHa

posxuHa nepesuwye 30 cM. Akwo kabenb 3irHyTMN NO6GMU3y Krem, Le MOXe CMPUYUMHWATUA MOraHui
KOHTaKT

i Npn3BecTn 4o neperopaHHs Knem.
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8.6 ®PyHKUiOHyBaHHA cucTeMun

« T[lpu 3anycky cuctemu, NigKNOYEHOT 4O eneKTpoMepexi, crnodaTKy cnig YBiMKHYTU iHBepTop, LWob
YHUKHYTW 36inbLUEHHs iMNynbCy CTPYMY iHBEpTOpa A0 akyMynAaTopHoi 6aTtapei.

*  Bci MOHTaxHi Ta ekcnnyarauiviHi po60TV NOBMHHI BiANOBIAATU MiCLLEBUM €MNeKTPUYHUM CTaHdapTam.

» PetenbHo nepesipTe BCi kabeni xuBneHHs Ta kabeni 3B'A3Ky.

3anyck cuctemum:

Konu iHBepTop nigknioveHnin 0o OTOENeKTpUYHOI cucTeMu Ta enekTpomepexi i obuasi cuctemu
npaLoTb HOPMarbHO, YBIMKHITL NepeMukay MOCTIMHOro CTpyMy akymynsTtopa. HaTucHiTe nepemukay
POWER i yTpumyiiTe noro npotarom 3 cekyHA, a notiMm BignycTiTe. CeiTnogioa ctaHy 6nvmae seneHum
KONbOPOM, LLIO O3HaYaEe, Lo cucTema npauoe HopMarbHo.

BuMKHeHHA cuctemu:

HaTucHitb i yTpumyiite nepemnkad POWER npoTsirom woHariMeHLwe 5 cekyHa, QoKW BCi cBiTnogioaun
(cBiTnogionq ctaHy BMS Ta ceitnogiog SOC) He noyHyTb Gnumatu. llicna Toro, Sk BOHWM MOYHYTb
6numatu, BignycTiTe nepemukad. CaiTnogiogn aBTOMATMYHO BUMKHYTbCA Yepe3 5 cekyHa. [loTim
BUMKHITb nepemukad DC.

Cuctema 4YopHoOro cTapTy:

3a ocobnueux o6CTaBWH, Konu i poToeneKkTpuMyHa cucTemMa, i Mepexa enekTPonocTavyaHHs He

npaLoTb, aKyMyrnsTop MOXHa akTUBYBaTu 3a gonomoroto dpyHkuii «Black Starty. Lle o3Havae, wo Haw

iHBepTOp Ans 36epiraHHa eHeprii Ta akyMynsaTop MOXyTb NpOAOBXyBaTW npautoBati. ETanu sanycky

dyHkuii Black Start Taki:

*  YBIMKHiTb NnepemMuKkay NOCTINHOIO CTPYMY, HATUCHITb | YTPUMYWTE NepemMmKayd XMBMEHHS NPoTAaroMm 3
CeKyHA, a NoTiM BianycCTiTb.

* HaTtucHiTb nepemMukay XunBNeHHs Tpu4i Nocninb NpoTArom 4 cekyHa (BUkoHanTe npotsarom 30 cekyHa
nicns 3anycky akyMyrnsaTOpHOI cUCTeMm).

« CeiTnogioa cTaHy 3anuwaeTbCs 3eNeHnM, Lo BKa3ye Ha yCnillHy akTueauito pexumy Black Start.

Mpuwmitka:

Mepen 3amyckoM 3 YOPHOro CTapTy MEepeKoHamTecd, Lo aKyMyrnaTop NpaBMIlbHO MiAKMYEHUR [0

iHBepTopa. lig yac 3anycky 3 YOPHOro CTapTy HE MOXHa 3MiHIOBaTU kabeni.
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9. BBegeHHA B ekcnnyarauiro

IHankaTOp poGOYOro cTaHy, po3TalloBaHWU NPABOPYY Bif akyMynsTOpHOI 6aTapei, nokasye ii pobouni
CTaH.

Ona CQ 16

T
T
= . I I
- I X 1 N I
1Y I [
N A W 7 /— I
N\ N7 a1 In:

~

YBiMKHEHO Ha 0,5 ¢, BUMKHEHO
Ha0,5¢c

YBiMKHeHO Ha 0,5 ¢, BUMKHEHO Ha
0,5¢c

CsiTnogioa ctaHy*1

3anyck y 3aBaHTaxyBallbHOMY
peXxumi

YBiMKHEHO Ha 0,1 ¢, BUMKHEHO
Ha0,1c

YBiMKHeHO Ha 0,1 ¢, BUMKHEHO Ha
0,1c

MogepHizauis

YBiMKkHEHO Ha 1 cekyHay,
BUMKHEHO Ha 1 cekyHay

BumkHeHo

HopmanbHa poGoTa

BumkHeHo

YBIMKHEHO Ha 1
BMMKHEHO Ha 1 ceKkyHay

cekyHay,

CwvirHan TpmBoru
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[1ns BUCOKOBOMNLTHOI KOPOGKW ynpaBniHHA

Ceitnogioa ctaHy*1

SOC LED*4

ooonoao
=

CI?iTﬂOAiOFHa YepBoHMit 3enve|-m SOC LED
iHAMKaLinA n LED-4 LED-3 LED-2 LED-1
AKTVBYBaTH Namna 3 NpoTOYHO BOAOH
BumkHyTM [ [ [ [
SoC CrtaH cuctemm CraH cBiTnogioga SOC LED
=100% [ ° ° ° °
100% > SOC >=75% m ° ° ° °
75% > SOC >=50% OuikyBaHHA n / ° ° °
50% > SOC >= 25% [ / / ° °
25% > SOC >= 0% u / / / °
=100% ° ° ° ° °
100% > SOC >=75% ° ° ° ° °
75% > SOC >= 50% Pospsg ° / ° ° °
50% > SOC >= 25% ° / / ° °
25% > SOC >= 0% ° / / / °
=100% ° ] ] ] m
100% > SOC >=75% ° ] ] ] m
75% > SOC >=50% 3apsag ° / (] ] n
50% > SOC >= 25% ° / / m u
25% > SOC >= 0% ° / / / L]
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HepoctaTHsa Hanpyra [ /
Momunka nepeHanpyru [ /
Momunka nepeBULLEHHSA - /
Temnepartypu

HecnpasHicTb TemnepaTypu [ /
Po3psig noHag ctpym [ /
lMepeBaHTaXxeHHs NO CTpyMy = /
MonepeaHe 3apsagKaHHA He - /
BAanocs

Momunka 3B'asky 3 AFE [ /
Momwnnka agpecadii mogyns [ /
Momunka 3B'a3ky BMU [ /
Momunka 3B'a3ky 3 PCS [ /
Momunka HVB FUSE ° /
Mopaynb FUSE HecnpasHuii ° /
BigkniodyeHHs enektpoeHeprii ° /
BHyTpiwHA  BMGipka  3aranbHOi o /
Hanpyrv He Bganacs

He Boanocs Bumipatu Temneparypy ° /
PeneiiHa agresia ° /
Pene He 3amukaeTbca ° /
HecnpasHicTb penenHoro npusoay ° /
OpHokNITUHHA HecnpaBHicTb «0 B» ° /
Bucoka Temnepatypa MNOCTIHO He o /
npauoe

OpHodhazHe BUCOKE Hamnpy>XeHHs o /
NOCTINHO BUXOAMNO 3 nagy

Hun3bkui piBeHb 3axucty SOH ° /
AFE He nporiwos (UV/OV/UT/OT) ° /
HecnpaBHiCTb BUMKHEHHS * /
IHWa HecnpaBHICTb ° /

MpumiTka:

m: CeiTnogiogHui gucnnen (ysimkHeHo: 0,5 ¢, BumMkHeHo: 0,5 ¢)
e: CBiTnopgion Ha gucnnei

[: CsiTnogiogHuit aucnnen BUMKHEHU

% : CaiTnogiogHuit aucnnei (yBimkHeHo: 0,3 ¢, BUMKHeHo: 0,6 c)
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10. BuknroyeHHs

lapaHTia He nowuploeTbCad Ha AedeKkTn, CApUYMHEHI HOPManbHUM  3HOCOM, HEeHamnexHWM

0o6CrnyroByBaHHsM,  HENPaBWMbHUM  MOBOAXEHHAM,  30epiraHHsM,  HenpaBuibHUM  PEMOHTOM,

mMoamdikaLisamn akymynatopa abo 6roky xuBneHHs TpeTimm ocobamu, kpim Fox ESS abo areHta Fox

ESS, HedoTpUMaHHAM TEXHIYHUX XapaKkTepUCTUK MPOAYKTY, HaBedeHWX Yy LbOMYy AOKYMeHTi, abo

HenpasUibHUM BUKOPUCTAHHAM YM BCTAHOBMEHHAM, BKIOYAO4YM, ane He 06MeXyo4MCb HACTYMHNM.

» [lowkogxeHHs nig yac TpaHcnopTyBaHHA abo 36epiraHHs.

* HenpaBunbHa ycTaHoBKa akymynsatopa B 6510k abo TexHiyHe obcrnyroByBaHHS.

» BukopuctaHHsa akymynatopa abo 6roKy B HEBIAMNOBIAHNX yMOBaX.

* HenpasunbHe, HepgoctaTHe abo HenpaBunbHe 3apsgXaHHs, po3psaxaHHs abo BUMPOGHMLTBO
CTPyMy, LLO He BignoBigae BUMOraM, BUKNaAeHUM Yy LibOMY JOKYMEHTI.

* HenpaBunbHe abo HeBiONOBIAHE BUKOPUCTAHHS.

* HepocratHa BeHTMRALISA.

» IrHopyBaHHs BiZMOBiAHUX NonepeaXeHb Ta iHCTPYKLUIiN 3 6e3neku.

*  BHeceHHs1 3MiH ab0 cnpoby peMOHTY HeaBTOPM30BaHUM NEPCOHANOM.

* Y pasi dopc-MaxopHux obcCTaBuH (Hanpuknag, GnuckaBka, Gyps, NOBiHb, MOXexa, 3emMneTpyc
TOLLO).

* He icHye )ogHWX rapaHTii, ABHNX abo HEABHMX, KPiM TUX, WO nepeadaveHi B LbOMYy AOKYMeHTI. Fox
ESS ab6o areHT Fox ESS He HecyTb BignoBiganbHOCTi 3a 6yab-aki Hacnigkosi abo HenpsiMi 36UTKNK,
LLLO BUHMKNM abo NoB'A3aHi 3 TEXHIYHUMW XapaKTepucTUkaMm NPOAYKTY, akymynatopom abo 6rokom.

®DyHKLisA 6GNMOKyBaHHsI cMCTEMMU

AkymynatopHa cuctema CQ mae yHKUiI0 HenepesaBaHTaXeHHs!, sika 3ynuHae poboTy, konun ogHa abo
Kinbka KOMIpOK akyMynsiTOpPHOI cMcTeMu BiOXUNsOTbLCA Big poboyoi obnacti nig yac pobotu. Lis dyHkuis
He € (OYHKUiE nepe3aBaHTaXeHHS KOPUCTyBa4YeM i He [03BONSIE aBTOMAaTUYHE Mepe3aBaHTaXKEHHS.
3BepHITbCA 3a 4OMOMOro A0 Cnybwm nicnanpogaxHoro o6cnyroByBaHHS.

11. YcyHeHHSs1 HecnpaBHOCTEU Ta TeXHiYHe

ob6crnyroByBaHHA

11.1 TexHiyHe o6cnyroByBaHHsA

1) PekomeHpayeTbes, WO6 Yac 3b6epiraHHa akymynaTopa He nepesuLlyBaB 6 MicsALiB.

2) [pw nepuwin ycTaHoBLUi iHTEpBan M faTaMy BUrOTOBMEHHS aKyMyNATOPHUX MOZYNIB HE NMOBUHEH
nepesuLlysaTn 3 Micaui.

3) PerynapHo nepesipanTe, 4n Bignosigae poboye cepefoBuLle akymynsTtopa BMMOraM, a Micue
yCTaHOBKM MOBUHHO ByTu BigaaneHe Big Axepena Tenna.

4) AxkymynsaTopHui Mogynb cnig 36epiratn B cepefosuwi 3 Temnepatypoto Big -10 °C go 55 °C i
perynapHo 3apagkatu BignosigHo Ao Tabnuui Hwkdve 3 He Ginbwe Hix 0,5 C (C-rate — ue mipa
LUBMAKOCTI pO3paOXKaHHS akymynsatopa BiGHOCHO Moro makcumanbHoi eMHocTi) go SOC 50 % nicns
TpuBanoro 36epiraHHs.

Hwuxye -10 °C / He pnossoneHo /

-10~0°C 10%~90% < 1 micsui 20%=S0C=<50%
0~35°C 10%~90% < 6 micsui 20%=S0C=<50%
35~55°C 10%~90% < 1 micaui 20%=<S0C=<50%

Bue 55 °C / He possoneHo /

NoBIAOMNEHHA
® Akwo akymynsatop 3b6epiraetbca Ginblie ogHoro poky, 5%~8% emHoCTi Moxe OyTn BTpayeHo
6e3noBOPOTHO.
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5) LWopoky nicns BCTaHOBNEHHS. PEKOMeHAY€ETLCA NepeBipATH MiAKNIOYEHHS PO3'EMY XKUBMEHHS, TOYKM
3a3eMIIeHHs, Kabern >XUBMEHHA Ta reuHTa. [lepekoHanWTecs, WO B TOYUi NIOKMHOYEHHS Hemae
ocnabneHHs, NowKomkeHb Ta Kopoasii. [NepeBipTe YyMOBM BCTAHOBMEHHHA, Hanpuknag, HasBHICTb
nuny, BOAMW, KOMax TOLLO.

11.2 36epiraHHsa 3 HU3bKMM piBHeM 3apsgy akymynstopa (SOC)

lMicnss BAMKHEHHS NPUCTPOIO Y BHYTPILLHIX MOAYNAX MOXe BiabyBaTucsa cTaTtuyHe CNOXWBAHHA eHeprii Ta

BTpPaTK Bi4 camopo3psagy. ToMy 3apsagkanTte akyMynsaTopu BYacHO i He 3bepiraniTe NpuCTpi y CTaHi

HM3bkoro pieHsA 3apsaay (SOC). IHakwe npucTpii Moxe OyTU MOLUKOAXEHO Yepe3 HaaMIpHUIM po3psa, i

aKyMynsaTopHi Mmoayrni AoBeAeTbCs 3aMiHUTU.

36epiraHHs y cTaHi H13bKoro piBHA 3apsay (SOC) moxe BigbyBaTucs B TakvMx BUNagKax:

* [lepemukad NOCTINHOrO CTPYMY Ha MOAyni yNpaBniHHA XUBMEHHAM BUMKHEHWUIA.

+  Kabeni xuBneHHsa abo curHanbHi kabeni He NigknoYeHi.

*  AKyMynsiTopu He MOXHa 3apsavTy Yepes CUCTEMHY NOMUIIKY MiCMs PO3PSAKaHHS.

*  AKymMynaTopy He MOXHa 3apsanTN Yepes HenpaBuIbHI HaNawTyBaHHA B CUCTEMI.

*  AKyMynATOpu He MOXHa 3apsavTu vepes BiACYTHICTb BXiOHOro curHany Big ¢poToenekTpuyHoi
cucTemMu Ta TpuBary BiAMOBY efleKTpoMepexi.

HesanexHo Bifg cueHapii, akymynaTtopy HeoOXiAHO 3apsifxaTv NPOTSAroM HaWAOBLUOrO iHTepBany, Lo
Bignosigae pieHio 3apagy (SOC) npyv BUMKHEHOMY >XMBFIEHHI akyMyrnaTopiB. FAKWO akymMynsaTopu He
3apAgKalTbCA MPOTArOM 3a3HAYeHOro iHTepBarny, BOHM MOXYTb MOLUKOAMTUCA 4Yepe3 HaaMipHUn
po3psa.

0~35°C 0% < SOC < 5% 7 OHi

Mpumitka: Konu piseHb 3apagy akymynsatopa (SOC) 3Hu3nTees 8o 0%, 3apsaiTe akyMmynaTopy NpoTSroM
cemu AHiB. lMOCTiHI HecnpaBHOCTI akyMynATopa, CrpUYMHEHI 3aTPUMKOK 3apsaXaHHSA 3 BUHU KMieHTa,
He nignagaroTb Nig Aito rapaHTii.

11.3 YcyHeHHs HecnpaBHOCTEWN

Konu cBiTnogioa Ha naHeni BUCOKOBOMbTHOIrO GNoKy ynpasniHHA 6nnmae abo CBiTUTbCA HOpManbHO, Le
He O3Hayae, WO aKyMymnsATop HecnpaBHWN, Le Moxe OyTu npocTo curHan Tpusorun abo 3axuct. MNepef
TUM, SIK TPUCTYNaTh A0 YCYHEHHS1 HecrnpaBHOCTEN, o3HaomTecs 3 po3ainom 9 «CTaH HecnpaBHOCTI, LLO
no3HavaeTbCs iIHAMKAaTOPOM», e HaBeAeHO AeTanbHe BU3Ha4YeHHs HecnpaBHOCTEN. Sk npaBuio, curHan
TPVBOMY € HOPMasibHUM | He BUMarae BTpy4aHHsi kKopucTyBada. Konu cTaH, Lo BUKNMKaB CUrHam TpUBorn,
YCYHYTO, aKyMynaTop aBTOMaTU4HO NOBEPTAETLCA A0 HOPMANbHOIO PEXUMy poboTu.

- BusHayeHHA npo6nemMu Ha OCHOBI HACTYNMHMUX NYHKTIB

1) UYwu cBiTUTLCA CBITNOAIOAHWI iHOUKATOP CTaHy Ha 6noui ynpaBniHHA BUCOKOIO HaMpyrot.
2) Yn Moxe akymynsiTopHa cuctema 3B'si3yBaTUCs 3 IHBEPTOPOM.

3) v mMoxe akyMynaTop BuOaBaTh BUXiAHY Hanpyry.

- MonepeaHi KPOKM BU3HAYEHHA

AkymynaTopHa cuctema He npautoe. Konu Bumukay nocTinHoOro CTpyMy YBIMKHEHO, @ BUMUKaY XXUBIEHHSA
YTPUMYETBCA HAaTUCHYTMM MPOTArOM 3 CeKyHA, CBIiTNOAIOA He CBITMTbCA | He Brnvmae. 3BepHiTbCs Ao
micueBoro anctpumb'toTopa.

1) CsaiTnogiogHWi iHAMKATOpP CTaHy BMCOKOBOMbTHOrO OMOKy yMpaBriHHA MNpautoe HopMarnbHO, ane
3apspKaHHSa Ta po3psmkaHHA He BigbyBaeTbes. [lepeBipte pgucnnen iHBeptopa: SOC He
BigobpaxaeTbcs. MepeBipTe, YM NpaBurbHO MigknoYeHo kabenb 3B'A3Ky Mk BMS Ta iHBepTOpOM.
AKLO nigknoYeHHs NpaBunbHe, 3aMiHiTb kabenb 3B'a3ky. Axkwo SOC Bce Lwe He BigobpaxaeTbes Ha
aucnnei iHBepToOpa, 3BEPHITLCA 40 MicLieBoro guctpub'totopa.

2) FAkwo nicna yBIMKHEHHS aKyMynsaTOPHOI CUCTEMM Ha CBIiTNOAIOAHOMY iHAMKATOPi Ta eKpaHi
iHBepTOpa ofHoyacHo BigobpaxaeTbcs iHdopmauid npo TPMBOrY, 3BEPHITLCA A0 MiCLLeBOro
auctpmb'iotopa.
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