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BBenenue.

PykoBozcTBO npeHa3zHaueHO /IS CIELUATIMCTOB OCYLIECTBIISIOIINX MOHTAX U 00CITyKUBaHUE
CHCTEMBI KOHTPOJISI M YIIPAaBJICHUS aKKyMYJIITOPHON OaTapeu.

1. Ha3nHaveHnue u GyHKUHHU CHCTEMBI.

1.1. Cuctrema koHTpoOs U yripaBieHus (nanee - CKY) akkymynsatopHoit 6atapeu (nanee - Ab)
IpeJHa3HaueHa i SKCIUTyaTallui B COCTaBe JUTUEBBIX aKKyMYJIATOpHBIX OaTtapeil. CKY
OCYILECTBIISI€T KOHTPOJIb HANPSKEHUS U TEMIIEpATyp OTIEJIbHBIX aKKyMYJIATOPOB OaTapeu,
TOK OaTapeu, MPOU3BOIUT YIPABJICHUE 3apsATHBIMU YCTPOUCTBAMH U Harpy3KaMu
akkymyssitopHoit 6arapen. CKY ocymiectiser 6anancupoBKy 3ieMeHTOB AbB.

1.2. CKY MOXeT NPUMEHSATHCS IS TUTUEBBIX aKKYMYJIATOPOB C PA3TUYHON XHMUYECKON
OCHOBOI1, ¢ HAIPSDKEHUEM OTAENIBHOTO aKKyMyJsiTopa ot 2 110 5B.

1.3. CKYVY npenna3HaueHa i 6atapeid ¢ KOJMYECTBOM TOCIIE0BATENbHBIX 3JIeMeHTOB 0T 4 110 80.

1.4. CKY no3Bosser ruOKo HacTpauBaTh IOPOTH 3aAILUT 110 HAMIPSKEHHIO, TOKY, TeMIepaType,
THCTEPE3UChl U BPEMEHHbIE 33/I€P’KKU. ITO AaeT BO3MOXKHOCTh HACTPOUTH U UCIIOJIb30BAThH
CKY ABb nns pa3HooOpa3HbIX TPUMEHEHUI:

- TATOBBIE aKKYMYJISITOPbI, aBTOTPAHCIOPT, HAKOIIUTEINHN JJIs1 KOTOPBIX XapaKTEepPHO IIy0oKoe

UKJINPOBAHUE;

- pe3epBHOE AIEKTPOCHAOKEHUE C JUTNTEIILHBIM HAXOKICHNEM B Oy(hepHOM pekuMe.

1.5. OcHOBHBIE ()YHKIIMH CHCTEMBI:

- HeJIONYIICHUE TIepe3apsaa U nepepaspsaa akKyMyJIsTOPOB;

- yIIpaBJIeHUE 3apsAAHBIMHE YCTPOHCTBAMU U HArpy3KaMH MOAKIIOYEHHBIMU K Ab;

- 3alUTa aKKyMYJISITOPOB OT IEPErpeBa;

- HHAMKALKS TeKYIIero ypoBHs 3apsiaa Ab 1 BpeMeHH 0 MOJIHOTo pa3psja,;

- IpeayNpexkaeHue 0 HU3KoM 3apsizie Ab;

- UHJWKaMs aBapUHUHBIX CUTYyalluii;

- COXpaHEHHNe aBapUUHBIX COOBITHI B DHEPTOHE3aBUCUMYIO AMSITh, IS TIOCIIEAYIOMIETO
aHaJIN3a;

- mosiHOe KOoH(purypupoBanue cuctemsl uepes [10 mox Windows.
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2. TexHuueckue XapaKTEePpUCTUKU.

O01mme XapakTepucCTHKH

Kon-Bo anementoB Ab 4...80 mT.
Juanaszon eMkoctu Ab 50..10000 A*y
Bpewmst nukia coopa JaHHBIX Ha OKH 3JeMeHT Ab 0,2¢c
MakcumanbsHoe pacctosinue Mmexay Ab u moaynem 1
KOHTpOJLIepa M
XapakTepucTHKH MOAYJIA KOHTpOJLIepa

Harnpshxkenne nuTaHus MOCTOSIHHOTO TOKa 9..65B
MaxkcumanbHas moTpediisiemMas MOIIHOCTh (BMECTE C

1,25Bt
JATYMKOM TOKa)
MaxkcumanbHas motpedsiemMas MOIIHOCTh (BMECTE € 3B
JATYUKOM TOKA U MOJYJIEM KOMMYTAIIHH) '
Crenensp 3alUThI KOpITyca P41

HHuTepdetic 1 MPOTOKOI CBSA3H

RS485, Modbus RTU

JoctynHble ckopocTH UHTEpdeiica CBI3U

9600, 19200, 38400, 57600, 115200

HaHpH)KeHI/IC H30J1 MU ITIOPTOB

1000B

TeMnepaTypa IKCILTYyaTallun

ot -40°C nmo +50°C

TemnepaTtypa XpaHeHUs

ot -40°C nmo +50°C

Pasmepsr [IxI1IxB 140x115x35 mMm
XapakTepucTHKH MOAYJISI AKKYMYJIATOPA

Harmpsxenue akkymyssaTopa 2..5B

Tok notpeOaeHust B COCTOSHUU TOKOSI (ITpH 6MA.

Hanpspkenuu 3,3B), He 6onee

Cpennuii Tok noTpedaeHus mpu onpoce (pu 19MA

Hanpspkenuu 3,3B), He Gonee

Cpennuil TOk moTpebIeHHs IPHU ONPoce U

CUTHAJIM3ALUU aBapuH (KpacHBI CBETOAMON) (TIpH 15 MA

Hanpspkenuu 3,3B), He Gonee

COHpOTI/IBJ'IeHI/Ie 63.J13.HCI/Ip0BO‘IHLIX pe3ucTOPOB

0,85 OMm £5%

Tok GanancupoBkH (pu HanpspkeHuu 3,4B) 4A
TO4HOCTE U3MEPEHMS HAPSKEHUM DJIEMEHTOB +10mB
JIMCKpeTHOCTh U3MEPEHNUS HaNPSHKEHUS 2 mB
TOYHOCTH H3MEpEHHUs TEMIIEPATYPHI DIEMEHTOB™ +1°C
CreneHnsp 3a11UTHI KOpITyca IPOO

Temmeparypa sKcIuTyaTanuu

ot -40°C nmo +85°C
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Temnepatypa XxpaHeHUs

ot -40°C o +85°C

Pazmeps! JIx111xB

**

XapakTepuCTHKU MOIYJISl JaTYNKA TOKA

HaunmMmeHoBaHue gatdmka Toka***

LEM HASS200-S

Tun natunka

OCCKOHTAKTHBIN, Ha 3 dekTe Xoma

I[I/IaHaSOH HU3MCPCHHA TOKaA

+250A

TouHOCTH HU3MCPCHHA TOKA

+1%

TeMneparypa skcruryarauuu

ot -40°C no +105°C

Temneparypa xpaHeHHUs

ot -40°C no +105°C

Pasmepsr [IxI1IxB

40x40x30 mMm

* [Tpu BKJIFOUEHHBIX OATaHCUPOBOUYHBIX PE3UCTOPAX MOTPELIHOCT U3MEPEHUS TEMIIEPATYPhl

+10°C.

** 3aBUCAT OT UCITOJTHEHMS.

***BosmoxHo npumenenue garunka LEM cepun HASS na npyroit iunana3zon namepeHuit

TOKa.

3. CocraB 1 cxeMa COeTUHEHUH CHCTEMBI.

3.1. CKVY cocTouT U3 Cleayoux OCHOBHBIX MOTYJICH:
- MOAYJb KoHTposuiepa (nanee - MK) — 1 mwir.;
- MOAYJIb aKKyMyJIsiTopa (nanee - MA) — 1o KoJIn4ecTBy 2JieMeHTOB AD;

- MOJyJIb naTurka Toka (ganee - JIT) — 1.
3.2. CKY MOXeT pacmupsThCs JONOTHUTEITBHBIMA MOTYJISIMH:
- npeoOpa3oBarens uHTepdeiica RS485/USB;

- MOJTyJT KOMMYTAITH ITEPEMEHHOT0 MJIN TIOCTOSIHHOTO HanpsihkeHus (nanee MKOM-AC wmun

MKOM-DC).

3.3. Takxke B cocraB CKY BxoauT nmporpaMMHoe oOecrieueHue A1l HACTPOHKH U MOHUTOPHHTA

napamerpos CKV.

3.4. Cxema coenunenuii. Ha pucynke 1 npesncraiena 6a3oBas cxema COeTUHEHUS MOy IeH
cuctembl. [1ogpoOHO pa3nyHble BapHAHThI MOAKIIOYEHUS ONMCAHBI J1ajiee B JAaHHOM
pykoBojacTBe. PacnionoxeHnne pa3beMOB U UX KOHTAaKTOB Ha PUCYHKE COOTBETCTBYET

peaIbHOMY HX PacIoJIOKEHUIO Ha MOJyJie KOHTpOJLIepa.
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CUCTEMA KOHTPOJIS Y YIIPABJIEHUS AKKYMYJISATOPHOM FATAPEEN.
PYKOBOJACTBO 110 OKCIIJIYATALIUU.
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Puc.1. Cxema coequnennii moayneid CKY nns Ab u3 n snemenToB (HanpsbkeHue Ab He Beime 65B!).

3.5. Jlatuuk Toka ([IT) nmpencrasnser co0oii cTaHIApPTHBIA AATYMK TOKA MPOU3BOICTBA KOMITAHUH
LEM cepun HASS Ha HeoOxoaumblil Tuana3oH Toka (o ymonuanuto CKY kommiexryercs
narunkoM HASS200-S). Ctpeska Ha JaTYMKe TOKA TOJDKHA COOTBETCTBOBATH HANPABICHUIO
NPOTEKAHUS 3apsTHOTO TOKA.

4. OnucaHue MOIYJIfl AKKyMYJISITOPA.

4.1. Monynu akkymynsaropa (MA) npenHa3HaueHsl U1 MOHTa)Ka HEMOCPEICTBEHHO HA
AKKyMYJIATOP U IPOU3BOJAT U3MEPEHUS HAIPSDKEHUS U TEMIIEPATYPBI, a TAK)KE UMEIOT LN
6anmancupoBku Ab.

4.2. ITpuHuun 6aJaHCUPOBKY — HIYHTHPOBaHUE 37eMeHTOB Ab ¢ HanOoIbIINM HapsKEHUEM
pE3UCTOPaMHU.
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4.3. BeimmyckaroTcst MA HECKOIBKUX UCIIOJIHEHUH TI0J] pa3IUYHbIE aKKYMYJISTOPBL.

MexueHTpoBoe
Pasmepsl, MM [IpumeHenune
paccrosiHue, MM
80 112x65x18 (6,6) JInotex, Winston
208-210 241x30x6,6 Winston
|
g
(RS |
>
g.o_o. o td_o. 0.0
J 0o oo o
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| @ il D
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Puc.2. MA ¢ MeXUEHTPOBBIM paccTosiHueM 80MM.

S me
to T

i H .0.0.0.0.,0.0.0.,0
=z () 0 0-0-0,0.0,0_0 ()
il N

: 0 ;000,050,000 A

Puc.3. MA ¢ MexteHTpoBeIM paccTosiHueM 208-210mm.
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4.4. MA ycraHaB/IMBaIOTCS HAa KJIEMMBI aKKyMYJISITOPOB KaK yKa3aHO Ha pucyHke 4. B
3aBHCUMOCTH OT MCIIOJTHEHHUS HAUMEHOBAHHE 00JITa MOXKET OTIMYAThCS.

Bont M12x25

poBep
1 LLarba

LnHa AB
#Knemﬁma
dKKVMVNATODA

Kopnyc akkymynatopa

Puc.4. Montaxxk MA Ha akKymyJIsTop.

BHUMAHHE! Mestcoy naamoit u wituHoit Heo0X00umo nponoxcums waioy!
Ilhamy monmuposams HepiyCaseOUWUMU OOTMAMU C MOMEHHIOM 3AMANCKU
CO2NIACHO PYKOBOOCHEY NO IKCHIIYAMAUUU AKKYMYIANOPO8.

4.5. Bce MA Ha 6arapee WIeHTHYHBI U B3auMo3aMeHsieMbl. HeT HeoOxoaumocTn
WHULUATU3UpoBaTh MA 1o Homepy sremenTta Ab.
4.6. Ha MA HaxoasTcsi TpH CBETOIMO/A.
4.6.1. 3eneHblil CBETOAMOA MUTAET NPH MOJIyYEHUH KOPPEKTHOI'O MaKeTa JaHHBIX. Takum
o0pa3oM, pu 0OpbIBE CBSI3U JIETKO ONpeeIuTh MecTo 00pbiBa Ha Ab.
4.6.2. OpanxeBblii ()KENTHII) CBETOAMOA MHAULUPYET IPOUCXOIALIYI0 OaTaHCUPOBKY
JAHHOTO 271eMeHTa Ab.
4.6.3. KpacHbIil CBETOAMO/ CUTHAIN3UPYET aBAPHITHOE COCTOSIHUE Ha JTAHHOM aKKyMYJISITOpE

2 -

¥ onacrocTs W |
AR
DANGER ¥ |

o

OCTOPO’KHO! Ilpu sxnouennvlx 6Anancupo8oYHbIX PE3UCHOPAX, UX
memnepamypa moxcem oocmuzamsp 100°C!

4.7. CBs3p Mexny MA opranu3oBaHa 110 0JJHONIPOBOJIHOMY MHTep(delcy ¢ ObICTPO3aXKUMHBIMU
NPYXKUHHBIMU KJIEMMHHUKaMH, 4yTo yckopsieT MoHTax CKY. Jlnig MOHTa)a CUTHAIbHBIX LIeTIeH
JIOJKEH MPUMEHSTHCS THOKUI MHOTOKUIIbHBIM N30JIMPOBaHHbIN poBoa ceueHueM 0,2-
1,5MM2.

4.8. MA paboTaroT TOJIKO B CUCTEME C MOAYJIEM KOHTpOJIepa. ABTOHOMHasl SKCIuTyaranus MA
6e3 Mo1yJIs KOHTPOJUIEpa HEBO3MOXKHA.

4.9. Moaynp KOHTpOJUIEpa ¢ MepBbIM U nocienHuM MA Ha Ab coenuHsTh THOKOM BUTON mapoii
ceuenmem 0,2-1,5Mm°.
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PYKOBOJACTBO 110 OKCIIJIYATALIUU.

5. Onmcanue MOAYJIsi KOHTPOJLIEpa.

5.1.

5.2.

Monynb KOHTpOJUIEpa SIBJISE€TCS TOJI0BHBIM ycTpoiicTBoM CKY. @yHkumnu Moays
kontposuiepa (MK):

- cOop maHHBIX ¢ MA;

- I3MEPEHUE CUTHANA ¢ AaTYUKA TOKa;

- aHAJIN3 U3MEPECHHBIX JaHHbIX;

- pacuet ypoBHs 3apsiga Ab;

- yIpaBJEHUE 3apsioM U pa3psaoM Ab ¢ HoMoIb POrpaMMHUPYEMbIX TUCKPETHBIX BBIXOIOB;
- obecrieumnBaet cBs3b Mo RS485 ¢ mporokonom Modbus RTU m1st HacTpoiiKu 1 MOHUTOPHUHTA
napamerpos CKYVY;

- (huKcauIo aBapuiHBIX COOBITHI B YHEPrOHE3aBUCUMOM MaMSTH.

Hacrpoiika napamerpo CKV, a Takke cuuThIiBaHUE KypHaIa aBapUIHBIX COOBITUI
npousBogutcs ¢ nomoupto I10 nns 11K nocrasnsemoro Bmecte ¢ CKY. Ynpasnenne u
HacTpoiika MK npoucxoaur yepes 3anuch 3Ha4€HUN B COOTBETCTBYIOLIUE PETUCTPBI 110
nporokoixy Modbus RTU.

@ —==8

BHUMAHHUE! Ilpu nookniouenuu MK neoodxooumo yuumsoieams KaxKue
6X00b1/6b1X00bl UMEIOM 2A71bEAHUYECKYIO U30NAUUIO, A KAKUe Hem.

5.3.

5.4.

5.5.

5.6.

Crpykrypnas cxema MK u cxema nogkito4eHust K HeMy MOJYJIEH aKKyMyJIaTopa
npejcTaBiIeHa Ha pUCYHKe 1.

[Tpu noKiIIOUeHNH K aKKyMYJISITOPHOI OaTapee ¢ ycTaHOBIEHHBIMU MA Moyib
KOHTpOJIJIEpa aBTOMaTHUECKH HAaYHET onpoc MoAyiel. [Ipu monydeHnn KOppeKTHOro nakera
JAaHHBIX HA MTAHEJIM MUTAET 3eJIEHbI CBETOINO/ PsiIoM ¢ pazbeMoM RX.

[Tpu koppekTHO¥ cBsi3u 10 TOpTy RS-485 Muraer 3eneHblit CBETOINO PSIOM C
COOTBETCTBYIOIIUM Pa3beEMOM.

B MK nmMerorcs BCTpOEHHBIE Yachl PEaIbHOTO BPEMEHH, TUTAIOIIHECS OT JIUTHEBOU
6arapeiiku Tunopasmepa CR2032. [Tpu custun nuranus ¢ MK yacel mpogoimkaroT UATH,
COXpaHsieTcs 3HaUeHHe YPOBHS TEKYILEro 3apsa U KOJIMYEeCTBa IIUKIIOB 3apsaa/paspsjia.
OpureHTHPOBOYHBIH CpPOK CiTy:KObI OaTapeiiku He MeHee SneT. PaspspkeHHas Gatapeiika
IPUBENET TOJIBKO K TOMY, YTO IpH cHATUU uTaHus ¢ MK OynyT cOpaceiBaThCsl 4achl,
3HaueHue TeKyulero 3apsaa Ab u konnuecTBo LUKIOB. Bee HacTpoliku U xKypHalsl COOBITHIM
XPaHATCS B YHEPrOHE3aBUCUMOMN aMSTH.
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Puc.5. Buemnuii Bun nepeaneit u 3aaneit nanenein MK.

5.7. Iluranue MK. Bo3zmoxHO Heckosibko BapraHToB nutanust MK.

5.7.1. Tluranue ot Ab npu ee Hanpspxkernn ot 9 10 65 B.

5.7.2. Tlpu nanpspkernun Ab Boime 65B MoxxHO 3anuTath MK oT HenosHoro HanpsbkeHus Ab.
JI1s1 3TOr0 MII0C NUTaHUS NOJKII0YAeTCs K J000MY U3 IepBbIX 4-16 31eMeHTOB
(MakcumasibHOE HanpsbkeHue 65B). XKenaTenbHo BEIOMpPATh HaNpsDKEHUE OJIHkKe K
MaKCUMaJIbHOMY, 4YTOOBl YMEHBIINTh BIMsSAHUE TOKa noTpedaeHuss MK Ha pazbanaHc
akkymysatopoB Ab. o 3Toif sxe npuuuHe He cielyeT MPUMEHTh Takoe peieHue Ha Ab
MaJjioi eMKOCTH.

5.7.3. TluraHue OT BHENIHETO NCTOYHUKA C HanpspkeHneM 9-65B. CriexyeT yauThIBaTh, 4TO
MHUHYC BX0/1a BHEIIHETO NMUTAaHUS HEMOCPEICTBEHHO cBsi3aH ¢ MuHycoM Ab Ha miare MK
(CM. CTPYKTYpHYIO CXEMY HUXKeE).

5.7.4. B MK npucyrctByer pazbem USB-B, uepes koTopslit Bo3mMoxxHO nutath MK npu
orcyrctBuu Ab. Hammpumep, nipu nepenporpaMMUpOBaHUY, UM CYUTBIBAHNU KypHaJIa
aBapuit. Onpoc MA npu nutanuu Toiabko o USB npousBoautses He Oyer.
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Puc.6. Iluranne MK ot Ab nanpsokenuem §-65B.
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s %
?_,u MwuHyc Ab —I
g - % beod |
B MA —T—T—— MNnioc Ab
[ M
S H N RX ‘
I+ ‘ X beed
I MA
| il
1 MuKpoKkoHTponnep

Puc.7. Ilutanue MK ot Henonmuoro HampsikeHust Ab.
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@ NcTouHmnK
nuTaHua 9-658 Mopynb koHTponnepa CKY Ab
Bxopg, +

_+|_ X BHeLLHero M3onnpoBaHHbIi
E—— MA + nUTaHNA — DC-DC
T RX |- 9-658
I'_’_ s -
H X
MwuHyc Ab _I
[ .
_+|_ TX  peeet ‘
i MA —T—T—— Mnioc Ab
R MRS
¢ Ve RX ‘
+ L TX -
P MA
N RX <€
MWKpoKoHTponnep

©

Puc.8. [lutanne MK oT BHeNIHEero NCTOYHUKA ¢ HampspkeHUueM 9-65B.

5.8. JIuckpeTHbBIE BBIXO/IbI.
5.8.1. MakcumanbHbIi TOK quckpeTHoro Bbixoaa —0,2A. MakcumansHoe Hanpsbkerue — 40B.
DO-P

o a—
-

DO-N

Puc.9. Cxema AUCKPETHOI'O BbIXOAa MOAYJISI KOHTPOJUJICPA.

5.9. JIuckpeTHBIC BXOIBI.
5.9.1. HampspbkeHre BXOJTHOTO CUTHANIa MOYKET ObITh B Tuana3zoHe 9-16B.

R1
Rz@Z:;

DI-P —— .

DI-N

Puc.10. Cxema JUCKPETHOTO BXOJa MOAYJISl KOHTPOJUIEpa.
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6. Pexomenmanuu no ucnoabs3oanui CKY AB.

6.1. CKY BO3MOXXHO UCHOJIB30BATH B PA3HBIX KOMITJICKTALUAX C PA3TUYHBIM ()yHKIIMOHAJIOM.
6.1.1. MOHMTOpPUHT HaNpPsHKEHUS, TEMIIEPATypbl U OaJTaHCUPOBKA aKKYMYJISITOPOB.
Heo0xomnmse! Toiieko MK 1 MA.
6.1.2. Ilpu noGaBieHUH B CUCTEMY JIaTUMKA TOKA MOSABISAETCS BO3MOKHOCTh BUIETh TOK AD,
TEKyLUI ypoBeHb 3apsiia Ab, HACTpPOUTh aBapuitHbIE COOBITHS 1O MTPEBBIIICHUIO TOKA
Ab.
6.1.3. Ilpu ucnoab30BaHUN MOJYJIsI KOMMYTAIMH MOSIBIISICTCSI BO3MOKHOCTD YIIPABIISTh
JTHOOBIM 3apsAHBIM YCTPOWCTBOM C MMUTAHUEM OT CETH MepeMEeHHOro HanpspkeHus 220 B.
6.2. IIpu sKcIUTyaTaluy JIMTHEBBIX aKKYMYJISITOPOB Ba)KHO HE JIOIYCKaTh UX mepe3apsaa. s
npenotepauienus 31oro, CKY Heo0X0auMo UMETh BOZMOKHOCTh YIPABIIATH 3apsIHBIM
ycrpoiictBoM (3Y). Bo3mokHo, peann3oBath ynpasieHue 3Y HECKOJIbKUMHU CIIOCOOAMHU.
6.2.1. 3V no3BoiiseT ynpaBisTh 3apsiiOM [IOCPEICTBOM JHUCKPETHBIX BXO/0B YIPABICHMUS.
ITpu Hanuuun Ha 3Y Bxoga «Beiki. 3apan», CKY moxer npu nepesapsaie OTKIOYUTh
3apsAAHBINA TOK, TEM CaMbIM IIPEJOTBpaTUB nepe3apsal. [Ipu Hanuuum eme ogHOro
JIOTIOJTHUTEIIBHOTO BX0/1a «3apsii HOHWKEHHBIM TOKOM» MOKHO CHUYKATh 3apsAHbIN TOK B
pexxnMme OanaHCHpOBKHU. Tako# MPUHLIMT YIPABICHUS peann30BaH B 3Y I TUTHI-
MOHHBIX aKKyMYJISITOPOB MPON3BOICTBA «CHOKOHTAKTY.

Mogaynb KoHTponnepa CKY Ab

MopTt moayna
KOMMyTauum
3apaaHoe yCTPoCTBO
K cetn
2208
[uckpeTHbie DOUT1 —)1 BbIK/1. 3APAL, MuTauue :))h
MUKpOKOoHTponep ) PR € pouT2 ZOVAC o
—— /| ranbBaHMyecKoi DOUT3
nsonaumen
DOUT4

Puc.11. Ynpasnenue 3apsIHbIM YCTPOMCTBOM C OJJHUM BXOJIOM BBIKIIOUYEHHUS 3aps/a.
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Mogaynb KoHTponnepa CKY Ab

MopTt moayna
KOMMYyTauum
3apaaHoe yCTPoCTBO
K cetn
2208
[uckpeTHbie DOUT1 —)‘ BbIK/1. 3APAL, ‘ MuTauue :))h
MuKpOKoHTponep ) EERERE € pouT2 ‘ ZOVAC o
—— | ranbBaHM4ecKoi DOUT3 _>‘ MOHUXK. TOK ‘
nsonaumen
DOUT4

Puc.12. praBJ’IeHI/IC 3apsAAHbIM YCTpOﬁCTBOM JOIMOJIHUTCIIbHBIM BXOAOM ITOHMXCHHOI'O 3apsAAHOI0
TOKaA.

6.2.2. Ecnu 3Y He uMeeT BXOJIOB yIPaBJICHUS, TO OTKJIIOUSHHE 3apsTHOTO TOKA BO3ZMOXKHO
pean30BaTh ¢ HOMOIIbIO MOYJISl KOMMYyTaluu nepeMeHHoro Toka CKY Ab
(mocraBingercs 1o 3anpocy). 3Y noakiodaercs k cetu 220B yepe3 Mo1ysib KOMMYTAIlH,
U IIpH niepe3apsae akkymysstopa no curnany ¢ MK otkimrouaer 3V ot ceru. [Ipu
BOCCTaHOBJICHUU HANpsKEHUS HA MEePe3apsHKEHHOM aKKyMYJISATOpe MOAY/Ib KOMMYTaIMH
BKJIItounTcs cHoBa. CKVY ¢ MojyneM KoMMyTaluy NO3BOJISIET 3apsiKaTh IUTUNH-UOHHBIE
AKKyMYJISITOPBI JIFOOBIM 3apsAHBIM YCTPOHCTBOM, HE 00sCh UX NEepe3apsiiuTh.

Moaynb KoHTponnepa CKY Ab

MopT moaynA
KOMMYyTaLmm +
3apsagHoe yCTPOMCTBO Mogaynb
KOMMYyTauumu
nepemeHHoro | Kcetn
DOUT1 ToKa CKY Ab 220B
[OunckpeTHble L
MutaHne
—N BbIXOAbI C DOUT2 > >N
b LI AT /| rafibBaHNYeCcKoii | pouUT3 220VAC > PE
vsonaunen
DOUT4

Puc.13. Ynpasnenue 3apsgHbIM YCTPOUCTBOM MIPU MOMOIIU MOYJNIS KOMMYTAIIHH.
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6.2.3. Ecmu 3Y uMeeT BO3MOKHOCTh HACTPAUBATh TOK U HANIPSIKCHHE 3aps/ia yepe3 MuPpoBoi
uHTepdeiic CB3M, TO BO3MOXKHA peaTU3aIlysl YIPaBICHUS 3apsSAHBIM TOKOM U
HaMpsHKCHUEM yepe3 peructpsl Tabmuibl Modbus. Onucanust perucTpoB TaOIHIIBI
npeacrasiieHbl HUxke. [1o 3anpocy, Bo3moxkHa peanuzanuss MK CKY ¢ nonoiHuTeIbHbIM
noptoM RS-485 B pexxume «Master» miis ynpapieHus 3apsIHBIM YCTPOWCTBOM.

Mopynb KoHTponnepa CKY Ab

NopTt mopyna

KOMMyTaLUn
3apagHoe ycTpoiicTBO

K cetn
2208

DOUT1 RS-485 5L
AvckpeTHble — MODBUS RTU nzggaVTCe 35w
MUKpOKOHTpOANEP | BeixoAblc pout2 MASTER >
——| ranbBaHuyeckoli | pouT3
nsonaumen
DOUT4

‘ \f RS-485

MODBUS RTU [«
SLAVE

Puc.14. Ynpanenue 3apsgHbIM yCTPOWCTBOM C BO3MOKHOCTBIO HACTPOUKH TOKA U HAMPSIKEHHE Yepe3
uHTepQerc CBS3M.

6.3. YipaBnenue pese depe3 AUCKPETHbIE BBIXOABL. JIJIsl OpraHu3anyy yrpaBieHHs 3apsAHBIMA
YCTPOMCTBAMHM U Harpy3KaMu MOKHO MOJKII0YATh pelie K JUCKPETHBIM BBIX0JaM, KaK
MOKAa3aHO Ha pUCYHKe. J{Moj mapajijiesibHO KaTylIKe pesie HE0OXO0AUM ISl UCKITIOUEHUs
BBIXO/1a U3 CTPOS TPAH3UCTOPOB JUCKPETHOTO BbIX0/1a. MOXHO MCIOJIL30BaTh JII00O0H 110/ Ha
HaNpPsDKEHUE U TOK HE MEHEE HAIIPSDKEHUS U TOKA KaTyIIKHU peJie.

Pene ZS

- |

DOUT
Bbixog MK CKY

[Avop tvna 1N4007 +

—_— MuTtaHue pene ot

aKKymynsTopa uam ntoboro

BHELUHEro NCTOYHMKA
nuTtaHma 5-40B

HanpsskeHue pene < 40B :
Tok pene < 0.2A :

Puc.15. Tlogkmodenue pene Kk AUCKpeTHOMY Bbixoy MK.
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7. Hacrpoiika padorsl CKY.

7.1. Onucanue NpoTOKOIIA.

7.1.1. TIapametrpsl CKY noctynusl 1uis yrenus/3anucu depe3 uarepdeiic RS485 mo
npotokory ModBus RTU komanmamu 0x03 u 0x10. Hactpoiika 1 MOHHTOPUHT
napaMeTpoB BO3MOXKHA KaK ¢ OMOIIbIO nocTaBisieMoro B komiuiekte [10 «Mouutop
CKY Aby, Tak u ¢ nomoiipio cranaapTabeix Modbus kimenTos. Onucanue pa6otsi ¢ I10
«Monutop CKY Ab» onucana B €ro pyKoBOJICTBE.

7.1.2. Tlporokon mojiepuBaeT 00padOTKy CISAYIOUIMX CTaHIapTHBIX onmbok Modbus:
MB_ILLEGAL_FUNCTION, MB_ILLEGAL_DATA_ADDRESS,
MB_ILLEGAL_DATA_VALUES.

7.1.3. Bcrpoennoro nporpamMuoe obecrnieueare MK rmeer BO3MOXKHOCTD yIaJIEHHOTO
obHoBIIeHUs. B mpoToKoIie 3arpy34nKka UCIOIb3YIOTCS TOMOJHUTEIbHbIE KoMaHabl 0x20,
0x21, 0x30, 0x31. HomomautenpHas koManaa 0x30 nmpeanasHadeHa s copoca
MUKPOKOHTPOJUIEpA U MEePEX0/1a ero B pexxuM 3arpysunka BcrpoeHHoro [10. [ToxpoGHo
npoueaypa oonosnenus BctpoeHHoro [10 MK onucana B pykoBojactse Ha [10 «Monutop
CKY Ab»y.

7.2. llpucyTcTBHE B JAHHOM JJOKYMEHTE B ONMMCAHUU PETUCTPOB i OUTOB METKH
«3BAPE3EPBUPOBAHO» 03Ha4aer, 4To B TEKYILEH BEPCUU IPOIPAMMHOT0 00ecTIeueHUs
JTaHHBIE PETUCTPBI UJIM OUTHI HE PEATU30BaHBI.

7.3. Tabmura peructpos cocrostuus Modbus. Tabnuma goctynHa i urenus. s 3anucu
JOCTYIHBI TOJBKO JBe nepemennbie Command u Command Value.

Ta6mmma 1. PerucTpbl cocTosiHUS.

Anpec Ko .
Dop- 0
Ne HaumeHnoBanne pernetpa P 1peodp Onucanne
MmaTt a3oBaH
hex dec
us
1 Design_Capacity 0x0000 | O | ULL32 | 1 MA*u Emxocts AB
Yucno snementoB Ab
2 Design_Cell_Number 0x0002 | 2 | UL 16 (ompenensiemoe
ABTOMAaTHYECKH)
3 RESERVED 0x0004 | 4 | UI_32 - 3APE3EPBUPOBAHO
4 Firmware_Version 0x0006 [ 6 | UI_32 - Bepcust Bcrpoernoro 110
Hanpsokenne Ab (cymma
5 Pack Voltage 0x0008 | 8 | UI_32 1MB .
- HaIpsHKCHUH JIEMEHTOB)
Pack Current O0x000A | 10 1_32 1 MA Tok Ab
RESERVED 0x000C | 12 | UI_32 - 3APE3EPBUPOBAHO
8 Pack_Current_Average Ox000E | 14 1_32 1 MA Cpennmii Tok Ab 3a MUHYTY
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C
9 | Cell_Voltage_Average | 0x0010 | 16 | UI_16 | 1mB PEACE HATIPBRCHHe
aneMeHTOB Ab
M
10 Cell_Voltage Max ox0011 | 17 | UL 16 | 1mB ARCHMAIBHOC HATPACHIE
anemenTa Ab
M
11 Cell_Voltage_Min o0x0012 | 18 | UL 16 | 1mB VIHIMAIIPHOS HATIPAACHIE
anemenTa Ab
C
12 Cell_Temp_Average 0x0013 | 19 | 1.16 | 1°C PEATIE TEMIEPTYPa
aneMeHToB Ab
M
13 Cell_Temp_Max 0x0014 | 20 | 116 | 1°C ARCHMATbHA TeMlicpatypa
anemenTa Ab
M
14 Cell_Temp_Min 0x0015 | 21 | 116 | 1°C HHIMalbHA TEMITEpaTypa
anementa Ab
Temneparypa okpy:Karolen
15 Temperature_Ambient 0x0016 | 22 1_16 0,1°C Cpetbt (ecm AaT i
TEMIIEpaTyphl HE MOAKIIOYECH
3Hauenue «-1000»)
Crenensb 3apsina Ab ot
16 | Relative_State of Charge | 0x0017 | 23 | Ul_16 1% MaKCHMAJIbHO MOJTYYCHHOTO
3apsza.
C Ab
17 | Absolute_State of Charge | 0x0018 | 24 | UL 16 | 1% TelieHb sapiia Ab of
HOMHWHAJIBHOU EMKOCTHU
18 | Remaining_Pack_Capacity | Ox001A | 26 | Ul_32 | 1 MA*u Texymwmii 3apsin Ab
. MakcumalbHO NOTy4YEHHBII
19 Full_Charge_Capacity 0x001C | 28 | UI_32 | 1 MA*u
3apsan Ab
B
20 Run_Time_to_Empty Ox001E | 30 | UI_16 1 MuH PEMS A10 TOTHOTO paspAia
IIpU TEKYIIEM TOKE
B
21 | Average Time to Empty | OX001F | 31 | UL 16 | 1 wum PENUL 10 TIOIHOTO paspiia
pu CpCAHEM TOKE
B
22 | Average Time to Full | 0x0020 | 32 | UL16 | 1wmm | Do A0 HOMHOTO SAPAAG TR
CpCOHEM TOKC
23 Battery_Mode 0x0021 | 33 | UI_16 Peructp pexxuma Ab
24 Battery_Status 0x0022 | 34 | Ul_16 Peructp cocrosiaust Ab
Koi-
25 Cycle_Count 0x0023 | 35 | UI16 07170 THIICIOB
3apsia/paspsaa
5 =
26 Safety_Alert 0x0024 | 36 | UI_32 crHeTp ARApHIHb
MMpeaAyNpEIKACHUN
27 Safety Status 0x0026 | 38 | UI_32 Peructp aBapuiHBIX COOBITHIA
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P .
28 Charge_Alert 0x0028 | 40 | UI_16 CTHCTP TPEAYHPEAUICHIHT
coObITHI 3apsiia
29 Charge_Status 0x0029 | 41 | UI_16 Peructp cooOwITHii 3apsina
P
30 DinDout_Status 0x002A | 42 | Ul 16 CTHCTP COCTOMHIA
JIUCKPETHBIX BXOJI0B/BBIXOIOB.
T
31 Charging_Current 0x002B | 43 | UI_16 0,1A oK sapita mzﬂ SAPIHOTO
ycTpoiicTBa
H
32 Charging_Voltage 0x002C | 44 | UI_16 0,1B ANPIBKEHHE Sapﬂf[a o
3apsIIHOTO YCTPOICTBA
33 Command 0x002D | 45 | UI_16 Kox xomaHmbt
34 Command_Value Ox002E | 46 1_32 [TapameTp KOMaH IbI
. 3HaueHHUE YaCOB PEaJIbHOr0
35 RTC_Time_Value 0x0030 | 48 | UI_32 lc
BpEMEHU
36 Cell_Voltage[1] 0x0032 | 50 | UI_16 ImMB Hamnpspkenue snemenra 1
37 Cell_Voltage[2] 0x0033 | 51 | UI_16 ImMB Hamnpspkenue snemenTta 2
Cell_Voltage[n] Ul_16 ImMB Hamnpsokenue aneMeHTa n
235 Cell_Voltage[200] Ox00F9 | 249 | UI_16 ImMB Hamnpspkenue snementa 200
236 Cell_Temp[1] Ox00FA | 250 [ 1_16 1°C Temmepatypa anemenTa 1
237 Cell_Temp[2] Ox00FB | 251 | 1_16 1°C Temmepatypa anemenTa 2
Cell_Temp[n] 1_16 1°C Temneparypa s31eMeHTa n
435 Cell_Temp[200] Ox01C1 | 449 | 1_16 1°C Temneparypa aementa 200
P
436 Cell_Status[1] 0x01C2 | 450 | UI_16 erHeTP COCT(’:H“" Sremernta
P
437 Cell_Status[2] 0x01C3 | 451 | UI_16 cruetp COCTO;HM SremerTa
Peructp cocTosHus JIEMeHTa
Cell_Status[n] Ul_16 "
P
635 Cell_Status[200] 0x028B | 651 | UI_16 erHeTP COCT;(’;(I;M JremenTa
7.3.1. Relative_State_of Charge.IlpouienTHOE cooTHOIIICHHE TeKyIero 3apsina Ab k
MaKCHMaJbHO MOyueHHOMY 3apsiny Ab.
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Relative_State_of Charge = 100*Remaining_Pack_Capacity/Full_Charge_Capacity

7.3.2. Absolute_State of Charge. IIpouienTHOE cOOTHOIICHUE TeKyIero 3apsaa Ab k
HOMUHaJIbHON eMKocTH Ab.
Absolute_State_of Charge = 100*Remaining_Pack_Capacity/Design_Capacity

7.3.3. Remaining_Pack_Capacity. Texymuii 3apsg Ab. B manHoM peructpe c4uTarTcst

amrepyacsl npotekaembie yepe3 Ab. OOHysiercst mpu nonHoM paspsne Ab (npu
BeictaBienuu oura CHARGE _STATUS DC).

7.3.4. Full_Charge_Capacity. MakcumainbHo nonydeHHbii 3apsa AB. [Tpu momHoM 3apsiie
AB (ipu BeicTaBiennu 6uta CHARGE_STATUS_CC) B naHHBIi perucTp COXpaHIeTCs
3HAYCHUE CYCTUYMKA aMIIePUACOB.

7.3.5. Charging_Current, Charging_Voltage. 3naueHus TOKa ¥ HaPSHKECHUS 1JIST
YIIPaBJIIEMOTO 3apsIHOTO YCTPOHCTBA. B 3aBHCHMOCTH OT TpeOyeMOoro pexxuma 3apsiia B
9TH PETUCTPHI MOJCTABISIOTCS 3HaYCHUs U3 peructpoB HacTpoek: CF_Voltage,
Precharge_Current, Charge Voltage, Charge Current, Balance Current.

7.3.6. butsl peructpa pexxuma Ab. B manHO# Tabiuiie BO3MOXKHO TOJBKO YTeHHE pexknma AbB.
3amuck 3TOro perucTpa J0CTyIHa B TaOIUIE HACTPOEK.

Tabnuua 2. butel peructpa Battery _Mode.

Ne HaumenoBanue Onucanue
BATTERY_MODE_CAPACITY_MODE Ecnu 1 — emxocts B A*4, 0 — B BT*u
BATTERY_MODE_OPERATION_MODE Pexxum skcmnyaranuu Ab (0 — OydepHsiii

pexuM, 1 — MUKINYECKHN PEIKUM)
3 | BATTERY_MODE_CELL_ORDER ITopsimok nHIUKAIK HOMEpa 3eMeHTOB Ab

(O - mepesiit aemenT Ab Ha MuHyce, 1 - epBbIii

3JIEMEHT Ha IUTI0Ce)

4 | BATTERY_MODE_BALANCE_ALGORITHM | ANropHT™ GalatcipoBKn
(0 - mo mocTmKeHHUIO HATPsHKEHUS, 1 - 1Mo

pa3HHLE HAIPSKECHUI)

BATTERY_MODE_RES, 3APE3EPBUPOBAHO
BATTERY_MODE_PASS SET Ecnu 1, To BBenieH mapoib, pa3penieHsl
3alIUIIeHHbIEe (PYHKIUH
7 | BATTERY_MODE_BUZZER_MUTE Ecau 1, To 3ymmep otkmtouen, eciu 0 -
BKJTIOYEH
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7.3.7. burtsl peructpa coctosiuusg Ab. OCHOBHOM perucTp ynpaBiIeHHS 3apsaa0M/pa3psiaoM

AB.
Tabnuma 3. butel peructpa Battery Status.
Ne HaumeHnoBaHue Onucanue
1 | BATTERY_STATUS AB mosHOCTEIO pa3psbKeHa.
FULLY_DISCHARGED bur BrIcTaBNseTCS P BOSHUKHOBEHUH COOBITHIA
SAFETY_STATUS_CUV, CHARGE_STATUS_DC.
2 | BATTERY_STATUS _ AB moJTHOCTBIO 3apsiKeHa.
FULLY_CHARGED bur BricTaBnseTcs IpU BOSHUKHOBEHUH COOBITHS
CHARGE_STATUS_CC
3 | BATTERY_STATUS_ AD pazpsikaeTcs.
DISCHARGING bur BbIcTaBIsIeTCS IPU BOSHUKHOBEHUH COOBITHS
CHARGE_STATUS_DS.
4 | BATTERY_STATUS_ INITIALIZED, |3APE3EPBUPOBAHO
5 | BATTERY_STATUS _ 3APESEPBUPOBAHO
REMAINING_TIME_ALARM
6 [ BATTERY_STATUS Curnanuzauus HU3KOro 3apsiaa Ab.
REMAINING_CAPACITY_ALARM bur BbIcTaBNsAETCS TPU BOSHUKHOBEHUHU COOBITHS
CHARGE_STATUS_RCA.
BATTERY_STATUS_RESERVED], 3APESEPBUPOBAHO
BATTERY_STATUS_ 3anper paspsza.
TERMINATE_DISCHARGE_ALARM | bur BeicTaBisieTcst Ipyu BO3SHUKHOBEHUHU COOBITHI
SAFETY_STATUS_CUV, SAFETY_STATUS_OCD,
SAFETY_STATUS_COT, SAFETY_STATUS_DWDG,
DINDOUT_STATUS_DIN2.
9 | BATTERY_STATUS_ [eperper Ab.
OVER_TEMP_ALARM Burt BhICTaBIIsAETCS PU BO3HUKHOBEHUHU COOBITHS
SAFETY_STATUS_COT.
10 [ BATTERY_STATUS _ 3aps yMEHBIIICHHBIM TOKOM.
REDUCED_CHARGE bur BbIcTaBNseTCS IPU BOSHUKHOBEHUH COOBITHI
CHARGE_STATUS_PCH wumu
CHARGE_STATUS_BAL.
11 | BATTERY_STATUS 3anper 3apsna.
TERMINATE_CHARGE_ALARM bur BeIcTaBNsIETCS IPU BOSHUKHOBEHUH COOBITHIA
SAFETY_STATUS_COV, SAFETY_STATUS_OCC,
SAFETY_STATUS_COT, SAFETY_STATUS_DWDG,
DINDOUT_STATUS_DINL.
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12 [ BATTERY_STATUS _ [lepesapsn AB.
OVER_CHARGED_ALARM burt BeICTaBNsAETCS IPU BOSHUKHOBEHUH COOBITHIA
SAFETY_STATUS_COV.

7.3.8. bursl peructpoB aBapuitHbix coObiTHil Safety Alert, Safety Status. ITpu
BO3HHMKHOBEHUH aBapUITHOTO COOBITHSI CHa4aIa BBICTABISICTCSl OMT B PETUCTPE
Safety Alert, mocine BbiiepKHBaHusI BpeMEHH CpaOaThIBAaHHSI, BHICTABIISCTCSI
COOTBETCTBYIOIIHI OUT B peructpe Safety Status.
Ta6nuua 4. butel peructpa Safety Alert, Safety Status.

Ne HaumenoBanne Onucanune
1 | SAFETY_STATUS_COV "Bricokoe HampspKeHHe dIeMeHTa.
(Cell Overvoltage) YcraHaBiIMBaeTCs MPH MPEBBILICHUH HAMIPSHKCHHS Ha

mro60M u3 smemenTos Beime COV_Threshold.
COpachiBaeTCs IPU CHUYKEHUH HAMPSHKECHUSI DJIEMEHTOB
amwke COV_Recovery.

Ecaun COV_Time paBHO HYJII0, TO COOBITHE HE

ompeIeIsieTCs.
2 | SAFETY_STATUS CUuV "Huskoe HanpspKeHUe neMeHTa’.
(Cell Undervoltage) YcTaHaBnMBaeTCS MPU CHIDKEHUH HATIPSHKEHHUS Ha

nmro60om u3 smementoB Himke CUV_Threshold.
COpacsIBaeTcs P MOBBIICHUH HAMPSIKEHUS
anementoB Beime CUV_Recovery.

Ecau CUV_Time paBHO HYJII0, TO COOBITHE HE

OTpEIEIISIETCS.
3 | SAFETY_STATUS_COVA "HanpsbkeHue smeMeHTa BBIIIE CPEIHETO" .
(Cell Overvoltage Average) YcTaHaBIMBACTCS TPU MPEBBINICHUN HATPSDKCHUS HA

mro60oM u3 smementoB Ha COVA_Threshold sere uem
Cell_Voltage_Average.

COpachIBaeTcs €Ci HAIPSDKEHHS 3JIEMEHTOB He
npeseimarot Cell_Voltage_Average 6osee uem Ha
COVA_Recovery.

Ecmu COVA_Time paBHO HyITI0, TO COOBITHE HE

OIIPECACIIACTCA.
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SAFETY_STATUS_CUVA
(Cell Undervoltage Average)

"HanpsokeHue sneMeHTa HIKE CpeaHero’ .
VYcTaHaBIMBACTCS MPU CHIDKEHUH HAMPSDKEHHS Ha
mro6om u3 smementoB Ha CUVA_Threshold nmke uem
Cell_Voltage_Average.

CoOpachIBaeTCS €ClId HAIIPSDKCHIS 3JIEMEHTOB HE HIDKE
Cell_Voltage_Average 6omnee uem na CUVA_Recovery.
Ecmu CUVA_Time paBHO HyIT0, TO COOBITHE HE

OIMPCACIACTCA.

SAFETY_STATUS_COT
(Cell Overtemperature)

"Bpicokas Temneparypa dieMeHTa’.

YcraHnaBiIMBaeTcs IpyU MPEBBILICHAN TEMIIEpaTyphbl Ha
nro6om u3 anementoB Beimie COT_Threshold.
COpacpIBaeTcsl IpU CHU)KEHUH TEMITEPaTYPhI 3JIEMEHTOB
amwke COT_Recovery.

Ecau COT_Time paBHO HyITIO, TO COOBITHE HE

OIPECACTIACTCA.

SAFETY_STATUS_CUT
(Cell Undertemperature)

"Huzkas remmnepatypa 1eMenTa’.
YcTaHaBNnHMBaeTCS PU CHUYKEHUH TEMITEPATyphl Ha
nro6om u3 anementoB Hike CUT_Threshold.
COpacsIBaeTcs Py MOBBIIICHUH TEMIIEPATYPBI
anementos Beime CUT_Recovery.

Ecmu CUT_Time paBHO HYJII0, TO COOBITHE HE

OINPECACTIACTCA.

SAFETY_STATUS_COTA
(Cell Overtemperature Average)

"Temmeparypa dyeMeHTa BbIIIE CpeIHEH .
VcraHaBIMBAeTCsI P MPEBBIIIEHUN TEMIIEPATYPBI Ha
mro60oM u3 smementos Ha COTA_Threshold srimre uem
Cell_Temp_Average.

COpachIBaeTCs €CJIM TeMITEpaTypa SJIEMEHTOB HE
npesbimaer Cell_Temp_Average 6osiee yem Ha
COTA_Recovery.

Ecmu COTA_Time paBHO HyJIIO0, TO COOBITHE HE

OTIpEeICIISIeTCS.

SAFETY_STATUS_BALANCE_FAIL

"OmmbKa cxeMbl OaaHCHPOBKH' .
YcTaHaBIMBaETCA MPHU BBIXOJIE U3 CTPOS TPAH3UCTOPA
BKJIFOUCHHUS OaTaHCUPOBOYHBIX PE3UCTOPOB HA JTHOOOM

MOJyJIe aKKyMYJISITOPA.

SAFETY_STATUS_OTAA
(Overtemperature Average Ambient)

"Cpennsist remneparypa Ab Bbiie oxpyskaromei’ .
VcranasnuBaercs ecnu Cell_Temp_Average Bbime
Temperature_Ambient na OTAA_Threshold.
Ecmu OTAA_Time paBHO HyJIIO, TO COOBITHE HE

OTIPEeICIISIeTCS.
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SAFETY_STATUS_AOT
(Average Overtemperature)

"Bricokas cpennss Temnepatypa Ab".
YcranaBiuBaeTCs IpH MPEBBIILIEHUN CpeIHEH
temmepatypsl 31ementoB Cell_Temp_Average Boimie
yposust AOT_Threshold.

COpacheIBaeTCs €CIIA CPEeTHSS TEMITepaTypa SIIEMEHTOB
Cell_Temp_Average nwke yposast AOT_Recovery.
Ecmu AOT_Time paBHO HYJIIO, TO COOBITHE HE

OIMPCACIACTCA.

11

SAFETY_STATUS_OTAMB
(Overtemperature Ambient)

"Bpicokas Temneparypa OKpy>Karoliei cpeabl .
YcraHaBIMBaeTCs €M MOKAa3aHUs TaTYHUKa BHEIIHEH
temmepatypsl Boie yeM OTAMB_Threshold.
CopacsiBaetcs ecnu Hmke ypoBHs OTAMB_Recovery.
Eciu OTAMB_Time paBHo Hy:1t0, TO COOBITHE HE

OINPECACTIACTCA.

12

SAFETY_STATUS_OTDS
(Overtime Discharge)

"IIpeBbllIeHO BpeMS PA3PsLKEHHOTO COCTOSIHUA".
YcraHaBIBaeTCs €CIIU YCTAHOBJICH OUT
SAFETY_STATUS_CUV B teuennu OTDS_Time u
TOKe He mpeBbImaromieM Transition_to_ldle_Current.
COpacsIBaeTcs IpU TOKE MPEBBIIIAIOIIEM
Transition_to_Charge_Current.

Ecmu OTDS_Time paBHO HyIT0, TO COOBITHE HE

OINPECACTIACTCA.

13

SAFETY_STATUS_UTC
(Undertemperature Charge)

"3apsi npu TEeMIIepaType HHXKE J0MyCTUMOMN' .
VYcraHaBIMBaeTCs €CIM WAET 3apsi pY CpenHeit
temmieparype Ab mmxe UTC_Threshold.
CoOpacsiBaetcs ecnu Temneparypa Ab npebimaer
UTC_Recovery iy nipu ipeKpaiieHun 3apsja.
Ecmu UTC_Time paBHO HYJTI0, TO COOBITHE HE

OTIpEICIISICTCS.

14

SAFETY_STATUS UTD
(Undertemperature Discharge)

"Pa3psan npu Temreparype HIKe JOMyCTUMON' .
YcTanaBnuBaeTCs €CIU HAET paspsill IPU CpeTHEH
temneparype Ab nmwke UTD_Threshold.
CoOpacsiBaeTcs ecnu Temneparypa Ab nmpebimaer
UTD_Recovery viu ripu mpexpanieHun pa3psasa.
Ecau UTD_Time paBHO HYJI10, TO COOBITHE HE

OMNMPECACIIACTCA.
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SAFETY_STATUS_OCC
(Overcurrent Charge)

"[IpeBsIllieH MaKCUMaNbHBIN TOK 3apsana’.
YcraHaBIMBaeTCs IPH MPEBBILICHUN TOKA BBIIIE
OCC _Threshold.

CoOpaceIBaeTCS IpH CHIKECHUH TOKA 3apsiia HIKE
OCC_Recovery.

Ecaun OCC_Time paBHO HYJII0, TO COOBITHE HE
OTIpeIeNAeTCS.

16

SAFETY_STATUS_OCD
(Overcurrent Discharge)

"[IpeBsIilIeH MakCHMaNbHBIN TOK pa3psana’.
YcTanaBnuBaeTCs MU NPEBBILIEHUH TOKA BBIIIE
OCD_Threshold.

COpacsIBaeTcs IpU CHWO)KEHUH TOKA 3apsijia HUKe
OCD_Recovery.

Ecau OCD_Time paBHO HyIT0, TO COOBITHE HE

OINPECACTIACTCA.

17

SAFETY_STATUS_OVCF
(OveVoltage Charge Float)

"Bricokoe Hanpshkerne OydepHoro pexmnma’.
VYcTaHaBnuBaeTCs NPy aKTUBHOM OUTE
CHARGE_STATUS_CF, ecnu nampsoxkenne Ab
BBIXOJIMT 3a IPEeIIbl JOITyCKa HANpsHKeHUs 0y(hepHOro
pexxuma CF_Voltage + CF_Voltage_Tolerance.

Ecmu OVCF_Time paBHo HyITt0, TO COOBITHE HE

OTIpeCIISICTCS.

18

SAFETY_STATUS_OCCF
(OverCurrent Charge Float)

"Bricokuii Tok Oydeproro pexxuma'.
YcTranaBnuBaeTcs Mpy aKTUBHOM OHTE
CHARGE_STATUS_CF, ecnu Tok Ab mipeBbimiaer
suauenne CF_Current ma CF_Current_Tolerance.
CopacsiBaercs ecnu Tok Ab Hike CF_Current na
CF_Current_Tolerance.

Ecmu OCCF_Time paBHO HyIT0, TO COOBITHE HE

OTIpEICIISICTCS.

19

SAFETY_STATUS_DWDG
(Watchdog)

"[loTeps cBsi3u ¢ naTUUKaMu'.

YcTanaBnuBaeTCs €CIU MPOU30IIIesl 00pBIB CBsI3u ¢ MA
B TeueHnu BpeMeHu OoubiieM vem DWDG_Time.
COpacsIBaeTcs IPU BOCCTAHOBIICHUH CBSI3H.

Ecu DWDG_Time paBHO HyITIO, TO COOBITHE HE

OIIPECACIIACTCA.

20

SAFETY_STATUS_DCNT
(Counter)

"Kosn-Bo 1aTYMKOB HE COOTBETCTBYET".
YcranaBnuBaeTcs €Ciy peanbHoe Koia-Bo MA He
COOTBETCTBYET 33/IaHHOMY B TaOJIHIIE HACTPOCK
snauenunto Design_Cell_Number.

COpacbIBaeTcs MPH BOCCTAHOBICHWN COOTBETCTBHUS KOJI-

Ba.
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7.3.9. bursl peructpos cocrosiaus 3apsaa Charge_Alert, Charge_Status. ITpu BO3HUKHOBEHHH
COOBITHsI CHavasa BeicTaBisieTcst Out B peructpe Charge_Alert, mocie BoiaepKuBaHus
BpPEMEHH cpabaThIBaHUS, BBICTABISICTCS COOTBETCTBYIOIIHA OUT B PErHCTPe
Charge_Status.

Ta6nuua 5. bute peructpa Charge_Status.

Ne HanmenoBanue Onucanue
1 | CHARGE_STATUS_CC "AB monHOCTHIO 3apshKeHa'.
(Charge Complete) VYcTaHaBIMBaeTCs MPHU JOCTIOKEHUN HanpsbkeHus Ab

snauenusi Charge_Voltage u eciu Tok cHU3MIICS HUKE YeM
Charge_To_Disable_Or_Float_Current, o ocracs
6ousbinie yem Transition_to_Charge_Current.Mnu npu
aktuBHOM Onte SAFETY _STATUS_COV.

COpacpIBaeTCsl TP TOKE pa3psia BEIIIE YeM
Transition_to_Discharge_Current.

Ecmu Charge_Completion_Time paBHo HyJIr0, TO
OIMPEACIICHUE COCTOAHUA MMOJTHOTO 3apdaa U

COOTBCTCTBYIOIIINUEC EMY COOBITHS OTKJIIOYEHEL.

2 | CHARGE_STATUS DC "Ab nomHOCTHIO pa3psokeHa'.

(Discharge Complete) YcraHaBiIMBaeTCs MpU aKTUBHOM OUTE
SAFETY_STATUS_CUV.

COpachIBaeTCs €CJIM TOKA 3apsijia BBIIIC YeM
Transition_to_Charge_Current.

Ecau Discharge_Completion_Time paBHo Hys1t0, TO
Ompe/ieSICHIe COCTOSHUSI TIOJTHOTO pas3psiia U

COOTBECTCTBYIOIIINUEC EMY COOBITHS OTKJIIOYEHEL.

3 | CHARGE_STATUS_CF "Bydepnblit pexxum .

(Charge Float) VYcranaBnuBaeTCs eciii TOK 3apsiia Ab Hibke dem
Charge_To_Disable_Or_Float_Current, Ho Bbimie gyem
Transition_to_Charge_Current.

COpachIBaeTCs PU TOKE pa3psijia BhIIIE YeM
Transition_to_Discharge_Current wiu Toke 3apsiia BbIiie
yem Charge_To_Disable_Or_Float Current.

Ecau CF_Time paBHo HyITi0, TO ompeiesieHne 0yhepHoro

pexumMa U COOTBETCTBYIOIIIUE EMY COOBITHS OTKJIFOYEHBI.
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4 | CHARGE_STATUS_DS
(Discharging)

"AB paspspkaercs'.

YcraHaBIuBaeTCs €CJIM TOK 3apsaga Ab Hmxke uem
Transition_to_ldle_Current.,

CoOpachIBaeTCS €CIIM TOK 3apsia BBIIIC YeM
Transition_to_Charge_Current

Ecau Transition_to_ldle_Time pasHo Hy:t0, TO
OIPCACIICHUE COCTOAHUA pa3paaa U COOTBETCTBYIOIINE EMY
COOBITHS OTKJIFOUEHBI.

5 | CHARGE_STATUS_RCA
(Remaining Capacity Alarm)

"Hwuskwmii 3apsg AB".

VYcranasnuBaercs ecinu Relative_State_of Charge menbiie
yem Remaining_Capacity_Alarm_Percent u Tok Ab ke
gyem Transition_to_ldle_Current.

Ecmu Remaining_Capacity_Alarm_Percent pasuo uyso,

TO ONIPEACIICHUE COOBITHS OTKJIIOUCHO.

6 | CHARGE_STATUS_MCA
(Maximum Charge Capacity Alarm)

"Bricokuii 3apan Ab".

VcranasnuBaetcs eciu Relative_State of Charge seime
gem Max_Charge_Capacity Alarm_Percent u tox Ab
BhIIIe yeM Transition_to_Charge Current.

Eciun Max_Charge_Capacity_Alarm_Percent pasuo
HYJIIO, TO OTIpe/ieNieHHEe COOBITHS OTKIFOUEHO.

7 | CHARGE_STATUS_PCH
(Precharge)

"Pexxum nipenzapsina’.

YcranaBiauBaeTcs IIpU CHUIKCHUHN HAIIPAIKCHUA HA J'IIO6OM
u3 anemenToB Hmwke Precharge_Voltage Threshold.
C6pacmBaeTC5{ ITPYU MOBBIIICHUN HAIIPSXKCHUA 3JICMCHTOB
Beime Precharge_Voltage Recovery.

Ecnu Precharge_Voltage_Threshold pasuo nysto, T0

OIIpeaACICHUEC CO OBITUSI OTKJIIOUECHO.

8 | CHARGE_STATUS_BAL
(Balance)

"Pexxum OamaHCHPOBKH' .

YcranaBiuBaeTcs NP BKIIOYEHUH OalaHCHPOBOYHOTO
pesucTopa Ha JIF000M u3 31eMeHTOB Ab (akTHBHOM OuTe
CELL_STATUS_BALANCE).
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7.3.10. Buthl perucTpa COCTOSHUS TUCKPETHBIX BX010B/BhIx00B DinDout_Status. ITepssie
YeThIPe BXO/1a U YEThIPE BbIX0/1a COOTBETCTBYIOT alapaTHbIM AUCKPETHBIM
BXOJ1aM/BbIXxo1aM pacnoioxeHHbM B MK. CocTosiHUEe eTMHUIIBI B TAHHOM PETUCTPE
COOTBETCTBYET Pa30MKHYTOMY COCTOSHHUIO alIapaTHOro AUCKPETHOTO BBIXO/A.
CocrosHue Hyns — 3aMkHyTOMY. [Ipu cutyaunu nponaganus nuranus y MK,
JVICKPETHBIE BBIXOBI IIEPEXO/IAT B HEAKTUBHOE COCTOSTHUE U 3apsij/pa3psil 3aperiacTcs.

Tabnuna 6. butel peructpa DinDout_Status.

HaumMmeHnoBaHue Onucanne

DINDOUT_STATUS_DOUT1 COOTBETCTBYET COCTOSIHUIO
BATTERY_STATUS_TERMINATE_CHARGE_ALARM,
«0» - 3apsan pasperteH, «1» - 3amperies.

2 | DINDOUT_STATUS DOUT?2 COOTBETCTBYET COCTOSIHHIO
BATTERY_STATUS_TERMINATE_DISCHARGE_ALARM,
«0» - paspsia pazpeteH, «1» - 3anperreH.

3 | DINDOUT_STATUS_DOUT3 | 3apsizx HOHMKECHHBIM TOKOM, CpabaThIBAET IO COCTOSIHUIO
BATTERY_STATUS_REDUCED_CHARGE,
«0» - 3apsi]T TOHUKCHHBIM TOKOM, «1» - OOBIYHBIH 3apsi/I.

4 | DINDOUT_STATUS_DOUT4 | CooTBeTCTBYET CUTHALY
BATTERY_STATUS_REMAINING_CAPACITY_ALARM,
«0» - HOpMa, «1» - curHan HU3Koro 3apana Ab.

5 | DINDOUT _STATUS DOUTS5 | "Cocrosuue auckperHoro Beixoaa 5" (SAPESEPBUPOBAHO)

6 | DINDOUT STATUS DOUT6 | "Cocrosuue auckpersoro Beixoaa 6" (SAPESEPBUPOBAHO)

7 | DINDOUT _STATUS DOUT7 | "Cocrosuue auckperHoro Beixona 7" (BAPESEPBUPOBAHO)

8 | DINDOUT _STATUS DOUT8 | "Cocrosuue auckpernoro Beixoaa 8" (BAPESEPBUPOBAHO)

9 | DINDOUT_STATUS_DIN1 Bxon 3ampera 3apsiaa, ycTaHaBIHBaeT
BATTERY_STATUS_TERMINATE_CHARGE_ALARM B
AKTHUBHOE COCTOSIHUE.

10 | DINDOUT_STATUS_DIN2 Bxon 3ampera pa3psia, ycTaHaBIMBaCT
BATTERY_STATUS_TERMINATE_DISCHARGE_ALARM
B aKTHBHOE COCTOSIHUE.

11 | DINDOUT_STATUS_DIN3 "CocrosiHue JuckpeTHoro Bxoaa 3"

12 | DINDOUT_STATUS DIN4 "CocrosiHue JUcKpeTHOro Bxoja 4"

13 | DINDOUT_STATUS DIN5 "Cocrosane auckpernoro sxoaa 5" (3APE3EPBUPOBAHO)

14 | DINDOUT_STATUS_DING6 "Cocrosane auckpernoro Bxonaa 6" (3APE3EPBUPOBAHO)

15 | DINDOUT_STATUS_DIN7 "Cocrosane auckpernoro Bxoaa 7" (SAPE3EPBUPOBAHO)

16 | DINDOUT_STATUS DINS "Cocrosuane auckpernoro Bxoaa 8" (3APE3EPBUPOBAHO)
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7.3.11. butsl peructpa coctosiHUsA 37eMeHTOB AB. AHaIOrMYHBI OMTaM B perucTpax

Safety Alert, Safety Status.

Ta6muua 7. butet peructpos Cell_Status.

Ne HanmenoBanue Onucanue

1 CELL_STATUS OV "Bricokoe HampshkeHne dneMenTa’’

2 CELL_STATUS UV "Huzkoe HanpspKeHHE dieMeHTa"

3 CELL_STATUS_OVA "HarmpspkeHue sneMenTa BhIIe cpeaHero”

4 CELL_STATUS_UVA "HampspkeHue sneMeHnTa HibKe CpeaHero”

5 CELL_STATUS OT "Bricokas TemmiepaTypa dJ1eMeHTa’

6 CELL_STATUS_UT "Huskas remneparypa 3iaeMeHTa"

7 CELL_STATUS_OTA "Temneparypa 3j1eMeHTa BbIIIE CPEAHEH"

8 CELL_STATUS BALANCE_FAIL | "Ommubka cxembl 0a1aHCHPOBKH'"

9 CELL_STATUS_TMAX "MaxkcuMmalnbHas TemIeparypa syeMenTa B Ab"
10 [ CELL_STATUS_TMIN "MuHuManpHas TeMieparypa snemeHTa B Ab"
11 | CELL_STATUS_VMAX "MaxkcuManbHOE HampsbkeHue aineMenTta B AB"
12 | CELL_STATUS_VMIN "MuHMMaNbHOE HaNpsHKEeHUE dyieMenTa B Ab"
13 | CELL_STATUS_BALANCE "DnemeHT OanaHcupyeTcs'”

14 | CELL_STATUS_PCH "DyeMeHT HyXXJIaeTcs B mpeasapsae”

7.3.12. Komangsl 3anucu B peructpel Command u Command_Value. Bece komanab! kpome
COMMAND_PASSWORD_IN goctynHsl TOIBKO Ipu BBeAeHHOM napoie. [Ipu
nocraske CKY naposis no ymonuanuto — {‘1°, ‘2°, ‘3°, ‘4’}. @opmat naposi — 4yeTbIpe
cumBoia ASCII.

Tabnwuma 8.
Command Command_Value
Ne Komanga Kon [TapameTp KOMaHIbI
KOMaH/IbI
1 COMMAND_CALIBER_CURRENT 3Hadenne Toka B MA. be3 3Haka.
KanuOpoBka gardnka ToKa. L Ecnu mapametp paBeH HyI0 — KaTuOpyeTcs
HOJIb JIaATYKMKa TOKa, Eciu He paBHO HYITO
KaauoOpyeTcst KOdpPHUIUEHT U3MEPEHHS.
2 | COMMAND_TIME_SET ’ 3HavyeHne BpeMEHH B (hopmMare KOIMuecTBa
YcraHoBKa BpeMEHH/ IAThI. cexynn ¢ 01-01-2000 00:00
3 | COMMAND_ALARM_DATA_ERASE 3 )
Crupanue xypHaia coObITUI
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4 | COMMAND_PASSWORD_IN .
- - ®opmart napodst — 4 Gaiita B hopmare
BBoja mapoJist 17151 peJaKTHPOBaHHSI 4 ASCI
3AIIUIICHHBIX JaHHbIX. '
5 | COMMAND_PASSWORD_OUT
BbIX01 U3 pesKrMa pelaKTHPOBAHHSI 5 -
3aIUIICHHBIX TAHHbIX.
6 | COMMAND_PASSWORD_NEW 6 ®opwmar naposns — 4 6aiita B popmare
H3meHeHue mapoJis. ASCII.
7 | COMMAND_SETSOC 5 3HaueHue 3apsaaa
VYcraHoBKa ypoBHS TekyIero 3apsiaa Ab. Remaining_Pack_Capacity B MA*g
8 | COMMAND_SETFCC 8 3HavyeHue 3apsa
VYcranoBka mosHoro 3apsiia Ab. Full_Charge_Capacity B MA*u
9 | COMMAND_SETCYCLE
- 9 Komn-so muxios - Cycle_Count
YcraHoBKa KoJI-Ba HUKJIOB 3apsiga Ab.

7.4. Tabnuua peructpoB HacTpoek cBsi3u Modbus. [lannas Tabiuia XpaHUTCS B
sHepronezaBucumoii namsatu CKY. Cobonusiii noctyn st yteHus. s 3anucu Heobxoaum
BBO/I TIAPOJIS.

Tabnuma 9. Peructpsl HacTpoeK CBS3U.

Koadd.
Appec peructpa | ®op-
Ne HanmenoBanue npeodpas Onucanue

mart

OBaHUM
hex dec

Anpec BHenrHero nopra RS485-

1 RS485 Add
- ress Modbus

0x6800 | 26624 | Ul_16 -

Ckopoctb BHemHero nopra RS485:
“0” —9600;

“1” —19200;

“2” —38400;

“3” —57600;

“4” —115200.

2 RS485 Baudrate | 0x6801 | 26625 | UI_16 -

(DOpMaT nepeaavu BHEIIHETO
mopra RS485:

“0” — Databit=8, Parity=none,
Stopbit=1;

“1” — Databit=8, Parity=even,
Stopbit=1;

“2” — Databit=8, Parity=o0dd,
Stopbit=1.

3 RS485_ Format 0x6802 | 26626 | Ul_16 -

4 Battery _Mode 0x6803 | 26627 | Ul_16 - Peructp pexuma CKVY.
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7.4.1. Peructp pexxuma CKY naenruuen peructpy B Tabiuiie JaHHbIX. B Tekymieil Bepcuun

pErucTp 3ape3epBUPOBaH Ha Oyayllee U He HACTPAHBACTCH.

7.5. Tabmuma peructpoB HacTpoek 3apsaa Modbus. [lannas Tabnuia XpaHuTcs B

sHeprouezasucumont namsatu CKY. CBoOoaubIi qocTym it uyTeHus. s 3amucu HeoOxoaum

BBOJ I1apOJIA.

Ta6mmma 10. Peructpsl HacTpoek 3apsja.

Ne HaumenoBanue

Anpec peructpa

hex

dec

Dop-
mart

Ko .
€00

1Ipeodp Onucanue

a3oBaH

U

1 CF_Voltage

0x6C00

27648

Ul_16

Hanpsixenue anemenTa B
1 MB OyhepHOM pexxume
(Charge Float Voltage)

2 | CF_Voltage_Tolerance

0x6C01

27649

Ul_16

JonycTtrMoe OTKIIOHEHUE
Oy(hepHOro HanpsKCHUS
1 MB 3JIEMEHTa
(Charge Float Voltage
Tolerance)

3 OVCF_Time

0x6C02

27650

Ul_16

Bpems cpabGaTbiBaHUS 3aIIUATHI
pu BeIxoze 0ydepHOTro
lc HaNpPsDKEHUA U3 I0ITyCKa
(Over Voltage Charge Float
Time)

4 CF_Current

0x6C04

27652

1 32

MaxkcuManbHbIi TOK OypepHOTro
1 MA pexuma
(Charge Float Current)

5 | CF_Current_Tolerance

0x6C06

27654

1 32

I'ucrepesuc MakCuManbHOTO
ToKa Oy(hepHOro pexnma
(Charge Float Current
Tolerance)

IMA

6 OCCF_Time

0x6C08

27656

Ul_16

Bpems cpabaTbiBaHUS 3aIATHI
BBIXO/1a TOKa OydepHOoro
pexuma u3 gomycka (Over
Current Charge Float Time)
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CF_Time

0x6C09

27657

Ul_16

1 mun

Ycnosus nepexona B OydepHsIid
pexum. Eciiu B TeueHUH
CF_Time Tok He MeHSETCS
0oJpIe 9eM Ha
CF_Current_Delta, To
cunraercs, yTo Ab HaxonuTCs B
O0yhepHOM pexxnme
(Charge Float Time)

CF_Current_Delta

0x6COA

27658

1 32

1 MA

Ycnosus nepexona B OyhepHsii
pexum. Eciiu B TeueHUH
CF_Time Tok He MeHSETCS
0OJIBIIIC YeM Ha
CF_Current_Delta, To
cuaurtaetcs, yto Ab HaxomuTcs B
OyhepHOM pexxume
(Charge Float Current Delta).
3APE3EPBUPOBAHO.

Precharge_Voltage
Threshold

0x6C0C

27660

Ul_16

1 MB

Hanpsixenue aieMeHTa HUXE
KOTOPOTI'0 BKIIFOYAETCS PEXKUM

npenzapsiaa

10

Precharge_Voltage
Recovery

0x6C0D

27661

Ul_16

1 MB

HaHpiDKeHI/Ie 3JICMCHTOB BBIIIC
KOTOPOT'O BBIKIIIOYACTCA PEKUM

npeazapsiaa

11

Precharge_Current

O0x6COE

27662

Ul_32

1 MA

Tox npenzapsna

12

Charge_Voltage

0x6C10

27664

UI_16

1 MmB

HaHpH)KeHI/IG 3apsaa 3JICMCHTa

13

Charge_Current

0x6C12

27666

Ul_32

1 MA

Tok 3apsiga

14

Charge_To_Disable_Or
_Float_Current

0x6C14

27668

Ul_32

1 MmB

Tox oxoHuaHwMs 3apsiia u
nepexojia B OyQepHBIA pexum,

WJIW OTKJIFOUCHUE 3apsaa.

15

Balance_Difference_
Threshold

0x6C16

27670

Ul_16

1 MmB

Pasnuna HanpspkeHU Mexay
3JIEMEHTAMMU BBILLIE KOTOPOU
BKJIIOYAIOTCS OallaHCUPOBOYHEIE

PE3UCTOPBI.

16

Balance_Difference_
Recovery

0x6C17

27671

Ul_16

1 MmB

Pasnuna HanpspkeHU Mexay
3JIEMEHTaMU HHXKE KOTOPO
BBIKJIFOYAIOTCS

6aJ'IaHCI/IpOBO‘-IHLIC PE3UCTOPHI.

17

Balance_Difference
Time

0x6C18

27672

Ul_16

lc

Bpems cpabaTeiBanust
BKJTIOUEHUS 0alaHCUPOBOYHBIX

PE3UCTOPOB.
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Balance Voltage HampsbkeHnue Bbiiie KOTOPOro
18 - ge- 0x6C19 | 27673 | Ul_16 1 MB | BrutouaroTcst 6anaHCHpOBOYHBIE
Threshold
PE3HUCTOPHI
Balance Voltage Hanpsokenue HUKe KOTOPOTo
19 - ge- Ox6C1A | 27674 | Ul_16 1 MB BBIKJTFOYAOTCS
Recovery
0aaHCUPOBOYHBIC PE3UCTOPHI
20 Balance_Current 0x6C1C | 27676 | Ul_32 1MA Tok 3apsima nmpu OaJaHCHPOBKE
Bpewmst coxpaneHust yCnoBHiA
i 0
21 Charge_C'ompIetlon_ ox6C1E | 27678 | Ul 16 le JUTSL BBICTaBIICHHS OUTA
Time - CHARGE_STATUS_CC (3apsin
Ab 3aBepiiceH)
Bpems coxpaHeHus ycinoBui
Dischar mpletion 0
27 ischa ge__Co pletio OX6CLF | 27679 | UI 16 le JUTSL BBICTABJICHUS OUTa
_Time CHARGE_STATUS_DC (Ab
MOJTHOCTHIO pa3psiKeHa)
Transition to Idle 3HaueHUE TOKA, HUXKE KOTOPOTO
23 Curr;)nt_ - 0x6C20 | 27680 1 16 1 MA cuuTaeTcs, uro Ab HaxoauTCS B
OTKITFOYCHHOM COCTOSIHUU
Bpems cpabaThIBaHUs 3alUThI
Transition_to_ldle 2
24 MON_TO_IEe_ 1 oxecor | 27681 | UL16 | 1c MIPCBBILLICHILT CPEAHEH
Time temnepatypsl Ab Haz
TeMIEpaTypoi MOMEUIEHUS
Transition to 3HaueHUE TOKa pa3psijia, BhIIIC
25 . - 0x6C22 | 27682 1_16 1 MA KOTOpOro cuurtaercs, 94ro Ab
Discharge_Current
paspsbkaercs
Transition to Charde 3HavyeHne TOKA 3apsi/ia, BhIIIEe
26 -~ ge- 0x6C23 | 27683 1_16 1 MA KOTOpOTo cuurtaercs, uto Ab
Current
3apspKaeTes
. . Homunansnas emxocts Ab B
27 | Design_Capacity 1Ah | 0x6C24 | 27684 | UI_32 | 1 MA*4 A
q
H Ab
28 | Design_Capacity_IWh | 0x6C26 | 27686 | Ul 32 | 1 MBr*a OMHHM’H? SRS ABE
KbT™4
Kou- Ab
29 | Design_Cell_Number | Ox6C28 | 27688 | 1.16 | 1mm O/I7B0 SIIENENTOB
3aJaBaeMoe MOJIb30BaTeNeM
YpoBeHb 3apsjia B MPOLEHTax
Remaining Capacit JUISL CUTHAJIA HU3KOT'O 3apsiia
30 9_-aPACY_ 1 v6c29 | 27689 | UL 16 | 1% CHARGE_STATUS_RCA,
Alarm_Percent
- €CJIH HOJIb - TO (PYHKITHSI
OTKITIOYCHA
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YpoBeHb 3apsjia B IPOLEHTaX
JUISL CUTHAJIa BBICOKOTO 3aps/ia
0x6C29 | 27689 | Ul_16 1% CHARGE_STATUS_MCA,

€CJIH HOJIb - TO (DYHKITHS

Max_Charge_Capacity

31
_Alarm_Percent

OTKJIFOYCHA

7.6. Tabmura peructpoB Hactpoek aBapuii Modbus. /lanHas Tabnuia XpaHuTCs B
sHeprounezasucumont namsat CKY. CBoOoaubIi qocTym it uyTeHus. s 3amucu HeoOxoaum
BBOJI [1apOJIsl.

Tabnuua 11. Peructpsl HACTPOEK aBapHid.

Ko .
Ajpec perucrpa ®op- | mpeodp
Ne HaunMmeHnoBanue Onucanne
Mart a30BaH
hex dec A

ITopor cpabaTeiBaHuUsT COOBITHS
1 COV._Threshold 0x7000 | 28672 | UI16 | 1wmB AOCTIDRCHIA MAKCHMATLHOTO

HaIpsKCHUA 3JICMCHTA

(Cell Over Voltage Threshold)

[Topor cOpoca coObITHS

JOCTHXKCHUS MaKCUMAJIbHOI'O

2 COV_Recovery 0x7001 | 28673 | UI_16 1 MB
HATPSHKCHUS 2JIeMEHTA
(Cell Over Voltage Recovery)
Bpemst cpabatbiBaHmMs COOBITHS
) JOCTIDKEHHS MAKCHMAJTBHOTO
3 COV_Time 0x7002 | 28674 | UI_16 lc

HaIpsAKCHUS 3JICMCHTA
(Cell Over Voltage Time)

[Topor cpabGaTbiBaHUs COOBITHS

4 CUV._Threshold 0x7003 | 28675 | UI16 | 1wmB JIOCTIDRCHHA. MUHUMATLHOTO

HaIlpsKCHUA 2JICMCHTA

(Cell Under Voltage Threshold)

[Topor copoca coObITHS

JOCTHXXCHHUA MUHUMAJIBHOI'O

5 CUV_Recovery 0x7004 | 28676 | UI_16 1 MB
HaIpsAKCHUS 3JIEMCHTA
(Cell Under Voltage Recovery)
Bpewmst cpabatbiBanust coObITHS
6 CUV_Time 0X7005 | 28677 | UIL16 | 1c AOCTIDRCHIVT MUHIMATBHOTO

HaIpsKCHUA 3JIEMEHTA
(Cell Under Voltage Time)
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7 COVA _Threshold

0x7006

28678

Ul_16

1 mB

[Topor cpabGaThiBaHUST COOBITHS
IMMPEBLIILICHUS HAIIPSKCHUA
3MeMeHTa HaJ cpeaHuM o Ab nipu
paspsize
(Cell Over Voltage Average
Threshold)

8 COVA_ Recovery

0x7007

28679

Ul_16

1 MB

[Topor cOpoca coObITHS
IMPEBLIIIICHUS HAIIPSKCHUA
3MeMeHTa HaJ cpeaHuM o Ab nipu
paspsiae
(Cell Over Voltage Average
Recovery)

9 COVA_Time

0x7008

28680

Ul_16

lc

Bpewms cpabGatpiBaHus COOBITHS
MPEBBILLIECHNS HATIPSDKCHUS
31eMeHTa Haj cpenHuM 1o Ab mpu
paspsazne
(Cell Over Voltage Average Time)

10 CUVA_Threshold

0x7009

28681

Ul_16

1 MB

[Topor cpabGaThiBaHUs COOBITHS
3aHNUKCHHOT'O HAIIPAKCHUA
37eMeHTa oT cpeanero mo Ab mpu
paspsizne
(Cell Under Voltage Average
Threshold)

11 CUVA_ Recovery

0x700A

28682

Ul_16

1 MmB

[Topor cbpoca coObITHS
3aHM)KEHHOTO HaIPSKEHUS
3JeMEHTa OT cpenHero no Ab npu
paspsne
(Cell Under Voltage Average
Recovery)

12 CUVA _Time

0x700B

28683

Ul_16

Bpems cpabatbiBaHUS COOBITHS
3aHIKEHHOTO HaNpSKEHUS
3JeMEHTa OT cpenHero no Ab npu
paspsze
(Cell Under Voltage Average Time)

13 COT _Threshold

0x700C

28684

| 16

[Topor cpabGaTeiBaHUs COOBITHS
MaKCUMaJIbHOM TeMIIepaTyphbl
JJIEMEHTa
(Cell Over Temperature Threshold)
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14

COT_Recovery

0x700D

28685

| 16

1°C

[Topor cOpoca coObITHS
MAaKCUMaJIbHON TEMIIEPATYPbI
3JIEMCHTA
(Cell Over Temperature Recovery)

15

COT _Time

0x700E

28686

Ul_16

lc

Bpewmst cpabaTeIBaHms COOBITHS
MaKCUMAaJIbHOW TEMIIEPATYPbI
3JIEMEHTA
(Cell Over Temperature Time)

16

CUT _Threshold

0x700F

28687

| 16

[Topor cpabGaThiBaHUST COOBITHS
JOCTHXKXCHUA MHUHHUMAaIbHOMI
TEMIICPATYPHBI 2JICMCHTA
(Cell Under Temperature Threshold)

17

CUT _Recovery

0x7010

28688

| 16

1°C

[Topor cOpoca coObITHS
JOCTUKCHUS MHUHHAMAaIbHONU
TEMIIEPATYphI DIIEMEHTA
(Cell Under Temperature Recovery)

18

CUT Time

0x7011

28689

Ul_16

lc

Bpewms cpabatbiBaHus COOBITHS
JIOCTH)KEHHUSI MUHIMAJIbHOH
TeMIIepaTyphl JJIEMEHTa
(Cell Under Temperature Time)

19

COTA Threshold

0x7012

28690

| 16

1°C

[Topor cpabGaThiBaHUs COOBITHS
IMMPEBLIIICHUSA TEMIICPATYPbI
3JIeMeHTa HaJ cpeiHuM 1o Ab
(Cell Over Temperature Average
Threshold)

20

COTA _Recovery

0x7013

28691

| 16

[Topor cbpoca coObITHS
MIPEBBIIIICHAS TEMIIEPATYPHI
3eMeHTa HaJl cpenHuM o Ab
(Cell Over Temperature Average
Recovery)

21

COTA_Time

0x7014

28692

Ul_16

lc

Bpems cpabatbiBaHUS COOBITHS
IMMPEBLIIICHUA TEMIICPATYPbI
aJieMeHTa HaJ cpeiHuM 1o Ab
(Cell Over Temperature Average
Time)

22

OTAA_Threshold

0x7015

28693

| 16

1°C

[opor cpabatbiBanust COOBITHS
MIPEBBIIIEHNS CPETHEN TeMIepaTypsl
ADb Haj TemmiepaTypoii moMeneHus
(Over Temperature Average-
Ambient Threshold)
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[Topor cOpoca coObITHS

IIPEBBILICHUS CPEAHEN TEMIIEpaTyphl

23 OTAA_Recovery 0x7016 | 28694 | 1_16 1°C ADB Han TemmepaTypoii moMenieHus

(Over Temperature Average-
Ambient Recovery)

Bpewmst cpabaTeIBaHms COOBITHS

HPEBBILICHHS CPEIHEH TeMIIepaTyphl
24 OTAA_Time 0x7017 | 28695 | UI_16 lc ADB Han TemmepaTypoii moMerieHus

(Over Temperature Average-
Ambient Time)
[Topor cpabGaTbiBaHUST COOBITHS
JOCTHXKCHUA MaKCHUMaJILHOMN
25 AOT_Threshold 0x7018 | 28696 | 1_16 1°C cpenneii Temmepatypsl Ab
(Average Over Temperature
Threshold)
[Topor cbpoca coObITHS

JIOCTHDKEHHS MaKCHMaJIbHOM

26 AOT_Recovery 0x7019 | 28697 | 1_16 cpeaneil Temmepatypsl Ab

(Average Over Temperature
Recovery)

Bpems cpabatbiBaHUS COOBITHSI

27 AOT_Time Ox701A | 28698 | UI_16

1 JNOCTHKEHUSI MaKCUMaJILHOU

c

cpeaneil temmnepatypsl Ab
(Average Over Temperature Time)

[Topor cpabGaTeiBaHUsT COOBITHS

JOCTHXCHHST MAKCHMAaJTbHOM
28 | OTAMB_ Threshold | 0x701B | 28699 | 1_16 1°C TEMITEpaTyphl IIOMEIIECHHS

(Over Temperature Ambient
Threshold)
ITopor cOpoca coObITHs

JOCTHKEHUSI MaKCUMAJILHOU

29 OTAMB_Recovery 0x701C | 28700 | 1_16 1°C TEMIIepPaTypbl TOMEICHHUS
(Over Temperature Ambient

Recovery)

Bpems cpabatbiBaHms COOBITHS
30 | OTAMB_Time | 0x701D | 28701 | UI_16 | ¢ POCTIRIETIT NATCHMATLTHON

TEMIICPATYPbI IOMCIICHUA
(Over Temperature Ambient Time)
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31

OCC_Threshold

0x701E

28702

| 32

1 MA

[Topor cpabGaThiBaHUST COOBITHS
JOCTHIXKXCHUS MAaKCUMAJIbHOI'O TOKa
3apsna
(Over Current Charge Threshold)

32

OCC_Recovery

0x7020

28704

| 32

1 MA

[Topor cOpoca coObITHS
JOCTHXXCHHUS MaKCHUMAaJIbHOTO TOKa
3apsaa
(Over Current Charge Recovery)

33

OCC_Time

0x7022

28706

| 16

lc

Bpems cpabatbiBaHUS COOBITHS
JOCTI)KEHHS MAaKCUMaJIBHOTO TOKa
3apsia
(Over Current Charge Time)

34

OCD_Threshold

0x7024

28708

| 32

1 MA

[Topor cpabGaThiBaHUs COOBITHS
JOCTHXXCHUS MAaKCUMAJIBHOI'O TOKA
paspsna
(Over Current Discharge Threshold)

35

OCD_Recovery

0x7026

28710

| 32

1 MA

[Topor cbpoca coObITHS
JOCTHXXCHHUS MaKCHUMAaJIbBHOTO TOKa
paspsna
(Over Current Discharge Recovery)

36

OCD_Time

0x7028

28712

Ul_16

lc

Bpems cpabaTtbiBaHUS COOBITHSI
JOCTHIXCHUS MAaKCUMAJIbHOI'O TOKa
paspszga
(Over Current Discharge Time)

37

UTC_Threshold

0x7029

28713

| 16

1 MA

[Topor cpabatbiBaHMs COOBITHS -
3aps] IPpU HU3KOW TeMIepaTrype
(Under Temp Charge Threshold)

38

UTC_Recovery

0x702A

28714

1 16

1 MA

[Topor cOpoca coOwITHS - 3aps IPU
HU3KOW TeMmIepaTrype
(Under Temp Charge Recovery)

39

UTC Time

0x702B

28715

Ul_16

lc

Bpems cpabatbiBaHus COOBITHS -
3apsil Py HA3KOH TeMIeparype
(Under Temp Charge Time)

40

UTD_Threshold

0x702C

28716

| 16

1 MA

ITopor cpabaTbIiBaHUS COOBITHS -
paspsa Opu HU3KOH TeMmrepaType
(Under Temp Discharge Threshold)

41

UTD_Recovery

0x702D

28717

| 16

1 MA

[opor cOpoca coObITHS - pa3psiz
MIPU HU3KOU TeMIIEpaType
(Under Temp Discharge Recovery)
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42

UTD_Time

0x702E

28718

Ul_16

lc

Bpems cpabGarbiBaHus COOBITHS -
pas3ps IpH HU3KOM TeMIiepaType
(Under Temp Discharge Time)

43

DWDG_Time

0x702F

28719

Ul_16

lc

TaliMayT OXuAaHUsI NAHHBIX OT

MOJyJeH aKKyMyJIITOPOB

44

OTDS Time

0x7030

28720

Ul_16

1 mMun

MaxkcumanbHOE BpeMs

Pa3pSHKEHHOTO COCTOSTHUS

45

DIN_Time

0x7031

28721

Ul_16

1 mc

BpeMﬂ AJ1A YCTAaHOBKU COCTOSAHUA

IIACKPETHBIX BXOJIOB

7.7. Xypnain aBapuiinbix coositnii CKY Ab. CBoOoanbIN qocTyn At uteHus. CTupaHue

CIIeNUaIbHON KOMaHI0M IMOCjIe BBOA Mapois.
7.7.1. Opranuzanus naMsTy B )KypHaJje MpeAcTaBlieHa B BUAE KOJIbIIEBOTO MACCHUBA JAHHBIX
MOJICJICHHOT'O Ha TpH OJi0Ka. B kaxkioM OJioke momMemniaercs 255 3anuceit aBapuiiHbIX

cobbiTuid. [1pu 3anonnennn 61oka 3 crupaercs 010K 1 U ciemyroias 3anuch BEJIETCs B

HETO0, U TaK I10 KOJIbIly (IIpH 3arojJHeHUH OJ10Ka N, cThpaetcs 010k N+1).

Tabnuna 12. XKypHan coObITUI.

Anpec perucrpa ®op-
Ne HaumenoBanue Onucanue
MmaTt
hex dec
. Bpems u nata coObITHs B hopmate —
1 Time[0] 0x7400 29696 Ul_32
KoJ1-Bo cekyH1 ¢ 2000 roga
Howmep aBapuiiHOro cOOBITHS —
2 Alarm_Type[0] 0x7402 29698 Ul_16 HOMeEp OWTa B peTUCTpe
Safety Status.
Howmep anemenTa kK KOTOpOMY
3 Cell_Number[0] 0x7403 29699 Ul_16 OTHOCHTBCSI aBaPUIHHOE COOBITHE
(ecm ecTh)
4 Time[1] 0x7404 29700 Ul_32
5 Alarm_Type[1] 0x7406 29702 Ul 16
6 Cell_Number[1] 0x7407 29703 Ul_16
Time[n] 0x7400 +4*n | 29696 + 4*n | UI_32
Alarm_Type[n] 0x7402 +4*n | 29698 + 4*n | UI_16
Cell_Number[n] Ox7403 +4*n | 29699 +4*n | UI_16
10 Time[767] OX7FFC 32764 Ul_32
11 Alarm_Type[767] OX7FFE 32766 Ul_16
12 Cell_Number[767] OX7FFF 32767 Ul_16

7.8. IloxroroBka k padoTe.
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7.8.1. B ciyuae ucnionp3oBanust CKY ¢ 1aT4rkoM TOKa, epe] MOHTaXKOM JIaTYMKa TOKA Ha
AKKyMYJISITOPHYIO OaTapero He0OX0IMMO OTKaIHOpOBaTh HOJIb KaHalla U3MEPEHHs TOKa.
[Tocne MOHTaXa BCEil CUCTEMBI OTKAIUOPOBAaTh KOAPPHUIIMEHT KaHajla U3MEPEHUs TOKa
[ToxpoOHee mporeaypbl KAJIMOPOBKU OMUCAHBI B PYKOBOJICTBE MoJib3oBarens Ha [10
«Monutop CKY Ab».

7.9. Hactpoiika 3amuThl OT repes3apsia.

7.9.1. Curnan BATTERY_STATUS_TERMINATE_CHARGE_ALARM BripabaThiBacTCs
IPY BOBHUKHOBEHHH CJICIYIOIINX YCIOBHIA:

- IPEBBIIICHNH Ha KaKOM-JT100 u3 aneMenToB Ab Hanpsbkenuss COV_Threshold u
ycranoBke outa SAFETY_STATUS_COV,

- npeBbliieHnn 3apsaaHoro toka Ab 3uadenuss OCC_Threshold u ycranoBke Ourta
SAFETY_STATUS_OCC,;

- IPEBBIIIEHHH Ha KaKOM-T100 13 eMenToB AB temneparypst COT_Threshold u
ycranoBke outa SAFETY_STATUS_COT;

- IpU TeMmIeparype Ha KakoM-1r60 u3 snementoB Ab ke CUT_Threshold u ycranoske
oura SAFETY_STATUS_CUT,;

- OTCYTCTBHUU CBSI3U C MOJYJISIMU aKKyMYJISITOPOB B TCUCHUH BPEMEHH MPEBBIIIAIOIIEM
snayenne DWDG_Time u ycranoske 6ura SAFETY_STATUS_DWDG;

- IPY HAJIMYHMH CUTHaja Ha auckpeTHoM Bxozae DINI,;

- IIpY IIPEBBILICHUH YPOBHA 3apsifaa Ab 3HaueHus

Max_Charge_Capacity Alarm_Percent.

7.9.2. Jlns koppekTHOM paboThl, BMecTe ¢ HacTpoiikoit CKVY skenaTesibHO COOTBETCTBEHHO
HACTPOUTH HAIIPSDKEHHE 3apsijia 3apsIHOro ycTpoiicTBa. Hanpspkenue 3apsgHoro
yYCTpOICTBA HE AOJKHO MpeBbIaTh 3HayeHus napamerpa SAFETY_STATUS_COV*N
(rme N-Ko0J1-BO MOCJIeI0BAaTEIbHBIX aKKyMYIITOpOB B AB).

7.10. Hacrpolika 3ammTsl oT niepepaspsiaa.

7.10.1. Curnan BATTERY_STATUS_TERMINATE_DISCHARGE_ALARM
BBIPA0ATHIBACTCS MIPU BOZHUKHOBEHHH CIICIYIOIINX YCIOBHIL:

- IPH TIAJICHUM Ha KaKOM-JTH00 U3 21eMeHTOB AB HanpsykeHus: HIKe YPOBHS
CUV_Threshold u ycranoske 6uta SAFETY_STATUS_CUV;

- ipeBbinieHNH paspsanoro Toka Ab 3nauenuss OCD_Threshold u ycranoke 6urta
SAFETY_STATUS_OCD;

- IPEBBILICHUH Ha KakOoM-n00 u3 anemenToB Ab temneparypst COT_Threshold u
ycranoBke outa SAFETY_STATUS_COT;

- IpU TeMmIeparype Ha KakoM-1u00 u3 anementoB Ab ke CUT_Threshold u ycranoske
outa SAFETY_STATUS_CUT

- OTCYTCTBHUH CBSI3U C MOJYJISIMH aKKyMYJISITOPOB B TEUCHUH BPEMEHH MPEBBIIIAIOIIEM
snayenne DWDG_Time u ycranoske oura SAFETY_STATUS_DWDG;

- Y HAJTMYMH CUTHAJA Ha TucKkpeTHoM Bxoae DIN2.

7.10.2. TTocne otkirouenus mo pocrmxennto CUV_Threshold moryr npoucxonuts
MIOBTOPHBIC YACThIC BKITFOUCHUS/BBIKIIIOUCHHS HATPY3KH U3-3a PEIaKCcalliy HANPSHKCHUS
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AKKYMYJIATOPOB HUJIM BJIMAHHUA aKTUBHOI'O COIIPOTUBJICHUA ABb. Eciu Takoe IpOUCXOJUT,
H€O6XOI[I/IMO YBCIMYUTD HANIPSAKCHUC CHATUA aBaApHUU 110 HU3KOMY HAIIPAKCHHUIO -
napamerp CUV_Recovery.

7.11. banancupoBka. Bo3aMoxkHBI 1Ba aaropuTMa 0alaHCUPOBKH Ha BHIOOD.
7.11.1. Anroputm 1. banancupoBka 1o ypoBHIO HanpspKeHus. but
BATTERY_MODE_BALANCE_ALGORITHM pagen 0.
7.11.1.1. Tlpu noctmxenun Ha anemente Ab Hanpsbkenus Balance _Voltage_Threshold,
BKJIFOUAIOTCSI 0ATaHCHPOBOYHBIC PE3UCTOPBI.
7.11.1.2. Tlpu nageHuu HANpPsDKEHUS Ha 3NieMeHTe Ab Hike HanpsHKeHHUS
Balance_Voltage Recovery, 6aiaHCHpPOBOYHBIC PE3UCTOPHI BHIKIFOUAIOTCS.
7.11.2. Anroputm 2. banancupoBKa 10 YpPOBHIO HAIPSDKEHHS U Pa3HUIE HATTPSDKCHUNA MEXTY
anementamu Ab. butr BATTERY_MODE_BALANCE_ALGORITHM pasen 1.
7.11.2.1. Tlpu moctmxenun Ha snemente Ab Hanpsokenus Balance Voltage Threshold,
U €CJIM TIPH 3TOM €r0 HAIPSHKEHUE MPEBBIIIACT MUHUMAILHOE HAITPSKEHUE
snemenTa B Ab na 3nauenue Balance Difference_Threshold Bxirouarorcs
0aJaHCUPOBOYHBIC PE3UCTOPBI.
7.11.2.2. Tlpu nageHuu HANPsDKEHUS Ha 3NieMeHTe Ab Hike HanpsHKeHHS
Balance_Voltage Recovery, niu cHUKEHUH pa3HOCTH HAITPSLKEHHUS STOTO 3JIEMEHTa
U 3JICMEHTa ¢ MUHMMAJIbHBIM HAIPSHKCHUEM Ha 3HAYCHUE HIKE
Balance_Difference_Recovery 6anancupoBoYHbIE PE3HCTOPHI BHIKIIOUAIOTCS.
7.11.3. Hanipspxenue pasperinenus 6anancuposku Balance Voltage Threshold ne momxuao
npessiiath COV_Threshold, unaue 6arapes e OyneT 6anancupoBathest. Hanpspkenne
Balance_ Voltage Recovery He 10/KHO OBITh CIMIIKOM HU3KMM YTOOBI H3JIMIIHE HE
pa3pspkath OaTapero.
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8. Kommiektnocrs CKY AB.

8.1. KomrutekT Mo 1ysist KOHTpoJuIepa.

- MOJyJIb KOHTpoJuIepa — 1T,

- ka0epb MmojKitoueHus K Munycy Ab — lmr.;

- Ka0eIb MoAKIItoueHus K mitocy Ab — 1.

- IJaTYUK TeMIiepaTypsl — 11T,

- Ka0eJb TMOKITIOUEHHsS K JaTYUKY ToKa — 11T, ;

- ick ¢ nporpaMMHbIM obecrieuerneM «Monutop CKY AB» u pykoBoACTBaMU M0JIb30BaTEIs;
- PYKOBOJCTBO 110 3KCILTyaTaluy — 11T.;

8.2. KommuiekT MoyIist akKyMyJisiTopa:

- MOAYJb aKKyMyJsiTopa — lmiT.;

- Oout HepxkaBeromuii M12x25 — 2mr.;

- maiba 12 — 2mr.;

- coeMHUTENbHBIN poBoJ 300MM. — 1T,

8.3. KoMIuteKT MOIyIIsl TaTYMKa TOKA:
- natuuk Toka LEM cepun HASS (o ymomganuro HASS200S) - 11mT.;
- IIMHA MEJTHAs TaTYMKa TOKa — 1 1IT.

8.4. KomruiekT Moaysst KoOMMyTaluu nepemeHsoro Hanpsbkenus MKOM-AC:
- Moaysb kommyTaruun MKOM-AC - lmr.;
- ka0eJh MOJKITIOYCHHS K MOIYJTI0 KOHTpoJiepa — 11T,

9. TpancmopTHpPOBaHHe H XpaHEHHE.

9.1. TpaHCOPTHPOBAHNE W3/AETHS JOHKHO MTPOU3BOJAUTHCS B YITAKOBKE MIPEITPUSTHS —
M3TOTOBUTEIS JTFOOBIM BUIIOM Ha3eMHOTO (B 3aKPBITHIX HET€PMETU3HUPOBAHHBIX OTCEKAX),
pPEYHOr0, MOPCKOT'0, BO3YIIHOI'O TpaHCIOpTa 0€3 OrpaHUUEHUs] paCCTOSIHUSA, CKOPOCTH,
JIOMTYCTUMBIX JUIS MCIIOJIb3YEMOI0 BHJla TpaHCIIOpTa.

9.2. N3nenue HOKHO XPaHUTHCS B YIAKOBKE MPEANPUATUSA-U3TOTOBUTENS B OTAINIUBAEMbIX
BEHTHJIUPYEMBbIX IIOMEIIEHUSAX MPHU TEMIEpaType OKpyKarollero Bo3ayxa or Munyc -40°C no
+50 °C mpu OTHOCHTENBHON BIAXKHOCTH Bo31yxa a0 80%. B moMemmennu st XxpaHeHUs He
JIOJDKHO OBITH TBUIH, TAPOB KUCIIOT, MIETI0YEH, BBI3BIBAIOIINX KOPPO3HIO.
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10. 'apanTHiiHbIe 00513aTEbLCTBA.

10.1. N3roroBuTeas rapaHTUpyET PabOTy U3AEHS TPU COOIIOICHUH MOTPEOUTEIIeM
YCIIOBUH SKCIUTyaTalllu.
10.2. lapanTuiinsiii cpok 1 roa co ausa npojaxu. [Ipu oTCyTCTBUM AaThl MPOJAXKHU U LITaMIa

Mara3uHa rapaHTHHHBIA CPOK UCYUCIISIETCS C IaThI BBIMYCKa (1aThl MPUEMKH ) U3ICTUS
W3rOTOBUTENIEM. B TedueHMe rapaHTHITHOTO CPOKA U3TOTOBUTENH 00SI3yeTCs, B CIIydae
HEO0OXOAUMOCTH, POU3BECTH PEMOHT.
10.3. ["apanTtuiinbie 00513aTEIBCTBA CHUMAIOTCS B CITyYasix:
- HaJTM4Us MEXaHUYECKHUX TIOBPEXKICHUI;
- HApYIICHUS IIEJTOCTHOCTH TIOMO;
- MOHTaKa, TIOAKJTFOUYCHUS ¥ IKCILTyaTallMK C OTKIIOHEHUSIMH OT TpeOOBaHUM,
YCTaHOBJICHHBIX B PYKOBOJICTBE I10 IKCILTyaTalllH;
- OTCYTCTBUS JAHHOT'O TacIopTa.
10.4. H3roroBureilb HE HECET HUKAKOM OTBETCTBEHHOCTH 3a JIFOOBIE BO3MOKHBIC
MOCJIEJICTBHS B PE3YyJIbTaTE HEMPABWILHOTO MOHTAXa, MOJKIIOUECHUS WM SKCILTyaTalluu
W3JICIIHSL.

11. CBuaeTe1bCTBO O IPHEMKE.

Monyns konTposuiepa CKY Ab Ne TOJIEH K dKCIUTyaTaluuu
[Mramn OTK [oanucek kouTponepa OTK [ara npuemkn
Hara nponaxu: [Tponasen:

Nzroroutens: OO0 «CubkontakTy, 630047, r. HoBocubupck, yi. JlaproMbnkckoro,8a
tei/d (383)363-31-21, cepBucHusiii nentp: (383) 286-20-15, nsk@sibcontact.com
www.sibcontact.com
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