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1. Obuiee onucanue.

Jannoe u3nenue npenacrasnser cooboir MPPT-konTpomep (nanee "koHTposuiep') 3apsaa akKyMyJISITOPHBIX
Oarapeii (zanee "AKB") anextposnepruei, moayyaeMoi OT MaTpHLIbl COTHEUHBIX MaHenel (zanee "CII"), c
(byHKIHEH 0TCIeKUBAHUS TOUKH MakcuMabHOU MorHocTH (MPPT). Takoke KoHnTposiep MoxeT ObITh
ucronb3oBad 1y 3apsaa AKB ot Berporeneparopa. s padotsl Korrpoepa ¢ BerporenepaTopom
HEOOXO0JMMO JIOTIOTHHUTENbHOE 000pyaoBanue! Takke UMEIOTCS HEKOTOPhIe OCOOCHHOCTH TS PabOTHI C
BerporenepatopoM. Ot ocobeHHOCTH TTprBeneHbI B [Ipunoxennn Ned.

2. Xapakmepucmuku.

Hanpsixenne Garapen

MakcuManbHbIi TOK 3apsaa

MakcumansHast MOITHOCTE PV
MaccuBa

MaxkcumanbHOe HalpsbKeHHe
pazoMknyToro PV maccuBa

MunumanbHOe Hanpskenue PV
MaccuBa

MaxcumansHOe pabouee
HanpsikeHue PV maccusa
MaxkcuManbpHOE KOJI-BO
COJTHEYHBIX ITaHEJIeH C
HoMMHajoM 24B B 11emouke

OHepromnoTpebiIeHne B peKuMe
OXUJaHUuA

KIT mpu monHo# Harpy3ke

Tun ucnonb3yemsIx
AKKyMYJIATOPOB

TemneparypHslil ceHCop

TemmeparypHas KOMIICHCAITUS
(110 yMOTT9aHUIO)

[Iporpammupyemoe peine

BosmoxkHoCTh B mape ¢
THOPHIHBIM HHBEPTOPOM
paborath Ha ceTh (100aBIICHHE
10 HEOOXOTUMOCTH TOKa, B TOM
Yuclie OOJbIIE YeM Pa3pereHo
s AKB)

B03M0OXHOCTH KOHTPOJISI TOKOB
OT CTOPOHHHX YCTPOWCTB
(uHBeEpTOp, BETPOTrEHEPATOP)

KommyTranuonsslii nopt

3ammura

Pabouas Temmnepatypa

Oxnaxaenne

Bnaxxnocth (0e3 KOH/IEHCATA)
Pasmep Tepmunanon
Martepuan kopmyca, BET
Knacc 3ammutet

YcraHnoBka

Bec, xr

Pa3smepst, MM

12 /24 /36 /48 / 96B aBromMaTiyeckuii BHIOOp (MOXKHO BBIOpaTh BPYUHYIO JF060€
HamnpsoKeHue B auanasoHe 12 — 96B)

100A @ 40°C / 60A @ 40°C (B 3aBHCUMOCTH OT MOJIEJIH)

12B: 1350BT / 24B: 2750BT / 48B: 5500BT / 96B: 11 kBT (yKazano mrst mogenu 200/100)

200B / 250B (B 3aBUCHMOCTH OT MOJIEIIH)

Hampspkenue akkymynaropa mioc SB st crapra,
Hamnpsokenne akkymynsitopa miroc 1B st pabotsr

185B /233B (B 3aBUCHMOCTH OT MOJIEIIN)
Kontpomnepst 200/100 u 200/60 no 3-x maneneit, kontposiepsl 250/60 o 4-x nanenei

He 6omee 1,9 Bt

12B: 95% / 24B: 96,5% / 36B: 97% / 48B: 98%

GEL, AGM, 3akpsIThie, OTKpHITHIE, Ienounble, LiFePO4
Buenrawmit

-3mV / °C Ha 2B sueiiky 6arapen

3 wt. DPST AC: 240B / 16A

Ja (onuoHaIBHO, C JATYMKOM TOKA)

Ja (onuoHaIBHO, C JATYMKOM TOKA)

RS-232, USB (B 3aBHCMOCTH OT MOZEIN)

3aluThl OT MeperpeBa U CHIKEHHs MOIITHOCTH ITPU BBICOKOH TemmepaType. PV xopoTtkoro
3aMbIKaHus U PV 3amuTa oT 00paTHOM MOMSAPHOCTH. 3aIiuTa OT 00paTHOM MOIIPHOCTH
AKB.

-40 °C 1o 60 °C ¢ ymeHblIeHHeM ToKa Ha Bbixoze npu Tt °C BHyTpu kopmyca 65 °C

EcrectBennoe

95%

35mm® / AWG2

ATIOMUHMIA / cTalb

1P20

BepTukanbHOE HACTCHHOE KPEIUICHHE
3,7 wiu 5 (B 3aBUCUMOCTH OT MO/ISIIN)

220 x 120 x 190 mnm 350 x 120 x 210 (B 3aBHCUMOCTH OT MOJICIIN)



B xoHTpOMmIEpE MpeaycMOTpeHa BO3MOKHOCTE 00HOBIIeHHS [Iporpammuoro O6ecnieuenus. [TonpodHocTH
npuseneHsl B [punoxennn Ne3.

3. Moumajxc u Mepot bezonacnocmu.

B cucmeme 603modicnbl nanpsadicenus onacHvle 0na Heunu!
Monmasic u noOK0UeHUe KOHMPOJiepa 001x4ceH NPOU3800UMbCA MOTbKO
Keanuguyuposannuvim nepconanom!

BHUMAHHE! IIpu nooxknrwouénnvix conneunvix nanensnx (CIl) k konmponnepy u nooxknouénnvix AKb
(ocobenno ecnu uoém 3apsao om CII) 3anpewyaemcea omkarouamey koumponnep om AKb. Imo moxcem
npugecmu K nopue KOHmponepa, 4mo He oyoem Aeaamuca 2apanmuitnoim cayuaem. Ilo smoit snce
npuuune, He JHcelamenbHo CMAGUNb 3aWUMHbBLIL asmomam mexcoy Konmponnepom u AKb (unu on
00121CeH UMEmb 00NbUIOIL 3anaAc NO MOKY OMHOCUMENbHO MOKA KOHMPON1epa).

BauMaTenpHO 03HAKOMBTECH C MHCTPYKIMEH Mepe]] MOAKIIOYeHHEM U MOHTaxoM Beeil cuctemsl (ClI-
KonTpomnnep-AKB).

KonTtposnep BHINIOIHEH B HACTEHHOM HCIIOTHEHNH. MOHTaX He00X0ANMO POU3BOANTE HA BEPTHKAIBHYIO
MTOBEPXHOCTH (CTEHY) CO CBOOOIHBIM MTPOCTPAHCTBOM IO OOKaM He MeHee 15 cM, cBepxy — He MeHee 25 cMm. B
NPOTHBHOM ClTydae BO3MOKEH ITOBBILICHHBII HArpeB KOHTPOJUIEPa U, KaK CIIeICTBUE, CHIKEHUE paboueit
MOIITHOCTH. BBICOTa yCTaHOBOUHBIX BUHTOB OT IIOBEPXHOCTH CTEHBI HE Ooiiee 5-6 MM.

4. Opeanst ynpasienus u UHOUKAUUAL.

McTounuk Patora Batapes
UcTounmk Paora Batapen
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Munukanys pexxuMoB U TEKYLIUX MapaMeTpoB ocyuecTisiercs ¢ nomouibio XKKU ducnnes u 3-x cBeroanonos(namee CL):

"Ucrounuk" (CJI cuHero meera) — MHANIMPYET YPOBEHD BXOAHOTO Hanpspkerus (cocrossaue CIT). Ecimu HanpskeHne Ha
CII npessimaer Hanpspkenue AKB 6onee gwem Ha 5 B, CJ] roput nocrostarno. Ecii Hanpspxerne CII npesrimaeT
Hanpspkeane AKD Ha 1...5 B— CJI mopraer. Ilpu manpsokernn CIT menbsime nanpspxernss AKb mmoc 1 BC/] ve ropur.

"Pabora' (C]] 3enenoro 1seta) — uHAUAIUpPYyeT pexum 3apsaa AKbB.

ITpu muxnugeckoM 3apsze (3apsaKa MaKCUMatbHbIM TokoM) C/] TopuT MOCTOSIHHO.
B pexume no3apsna (abcopoiun) CJI Mopraet paBHOMEPHO.

B pexumax BrIpaBHUBaHUS U nojyiepxanus 3apsina C/1 Mmopraer pesko.

"AKB" (CJI kpacHOro/3eneHoro gera) — MHAUIUPYET ypoBeHb 3apspkenHocTr AKD.

Ha unrepsane 2 cek. CJl MeHsieT BET, IpHUYeM, 4eM Bbllle ypoBeHb 3apaga AKD, tem nonsme CJI TOpUT 3€71€HBIM LIBETOM
¥ MEHBIIIE TOPUT KPACHBIM.

Taxum obpazom, npu 3apsukenHorr AKB, CJ] moCTOSHHO TOPUT 3€JIEHBIM, IIPH ITOJIOBHHHOM 3apsiJie TI00YePETHO
KPacHBIM/3€JICHBIM, a MIPU pa3psAe KPacHbIM.

Jlucrei cocTouT U3 2-X CTPOK MO 16 CHMBOJIOB M CITY>KUT ISt OTOOPasKECHHSI TEKYIUX IIapaMeTPOB U BBOJA
ITonp30BaTenbCKUX HACTPOEK.



5. Pazvémbl 01151 ROOKII0YEHUAL.

Pacnonoxenue 1 Ha3HAUYCHNUE KOHTAKTOB JIJIsSI HOAKIIOUEHHS KOHTPOJUIepa MoKa3aHsl Ha puc. 1 (Bui CHHU3Y, IPU CHATOM
HUKHEH KPBIIIIKE):
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Bun Ha KOHTaKTHI ¥ pazbeMbl KoHTpoiutepa 100A Bun Ha KOHTaKTHI ¥ pa3beMbl KOHTpouiepa 60A

Puc. 1
"—CII" — knnemma MuHycoBoro nposoza CI1;
"+CII"-xnemMma trocoBoro nposoaa CII;
"—AKB" — xiremma MuHycoBoro npoBoaa AKbB;
"+AKB" — kmemma mumocoBoro nposoga AKB;
TSB—pa3zsem noaximoueHus natauka temrepatypsl AKD (zaTduk Temmneparypsl ¢ IpOBOJOM BCTaBIICH B pa3bém u
HaXOJUTCS BHYTPH KOpITyca);
RE1...RE3 —BcniomorarenbHbIe pesie AJst JOTOJHUTEILHOTO YIIPABICHUS BHEIIHIMHU YCTPOCTBaMU,;
EXTS1 —Buemnuii gatank Toka Nel (mamee BJITNel);
EXTS2—BHemnnit natunk Toka Ne2 (nanee BJITNe2);
"P G R" - mepekJrouarenb AJsi OpraHU3aliK CBsI3K Mexay Heckonbkumu Kontpomiepamu u MATIL

PekomenmyeMast CTpyKTypHas CXeMa MOIKITF0OUCHHS KOHTPOJUIEpa MOKa3aHa Ha puc. 2 (MCIOIb30BaHUE TATYMKOB TOKA H
pelie YIpaBICHUS HE SIBISCTCS 005A3aTCIIbHBIM):
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IIprmenenne BHemHUX AaT9uKoB Toka BJITNel 1 BJITNe2 mo3BossieT KOHTPOIUIEPY YIUTHIBATh TOTIOJIHUTEIHHBIE
BHEILHUE 3apsAHbIe\paspsIIHbIC TOKK OT HHBEPTOPA H/UIIH BETPOreHEpaTopa. JTO MO3BOLIET ABTOMATHYECKH YMEHBIINTh
TOK 3apsja, eciu Oynet npouszBoautcs 3apsia AKB o1HOBpeMeHHO OT BeTporeHepaTopa 1 OT COJIHEUHbIX IaHelel u Oyaer
npeBbIaTh MakcuManbHo nonyctumsbiil uist AKB. Tak ke, mpumenenne BJITNe2 juist KoHTpost 3apsiiHO/pa3psiHbIX
TOKOB OT MHBEPTOPA, II03BOJISIET MTHOBEHHO, IIPH HEOOXO0IMMOCTH, I00aBUTh HEOOXOAMMBIH TOK 3apsia OT COTHEYHBIX
naHesei, KOTopblii TpedyeTcst nHBepTopy (U1 Harpy3kH), naxe eciu AKD 3apspkeHbl M KOHTPOJUIEp BBIIIEN Ha MaJICHBKUH
3apsTHBIN TOK (00JIBLION TOK 3apsiaa B KOHIE 3apsiia Hegomyctum st AKB).

Ipu 5TOM HeT HeoOxoauMocTH B naryrke BIITNe2 (maHHBIE 0 CBOMX TOKaX, nHBepTOp MAII mepenaér mo mune 12C).

Ecmu matamk 6yner nyomuposats 12C or MAIL, To KoHTpoep BrIacT HepaBHIIbHBIE TOKH.
Bascno! Ipu ucnonvzosanuu ceazu 12C meacoy MAIT u Konmponnepom oamuux BJTNe2 donscen 6otmo omknrouen!

6. Ilepsoe exknrouenue.

[Tpum BKITIOYEHHMH, KOHTPOJLIEP MOMPOCUT BBIOPATh SI3bIK BBOJIA — HEOOXOMMO BBIOPATh IPEIOUYTUTEIbHBIN.
[Noxxmounte, cobr0Aas MOJSIPHOCTD, KOHTPOJLIEP K akKyMyJisitopam (cHadana 6e3 CI1) u BkirounTe npuOop KiaBUILei
“B 2

K.

Ecnu konmponnep nacmpaueancs na 3a600e-u3zomogumene na nanpayicenue, oonycmum 12B, a
nonv3zoeamens HOOKII0UUN, Hanpumep, K 24B unu 48B, mo npubop dydem uzoasams 36YK060U CUZHAT U
omoopaxcams nHa oucniee: “Hanpasncenue AKb eviuie oonycmumozo”.

Heo0xoanmMo BoiiTH B MEHIO KOHTPOJUIEPA ¥ BBECTH COOCTBEHHBIE HACTPOUKH.
Jis TOrO 9TOOBI BOWTH B MEHIO JIJIs1 H3MEHEHHSI HACTPOEK, HE0OXOIMMO YIepKUBaTh HaXKaToil KHONKy “Bribop” Oomee 2
CEeKYH]I.

Ipumeuanue:eciu 8 MOMEHM HANCAMUS KHONKU MAOIO0 He NOOCBEHUUBAECTCSL, MO NO NEPEOMY HANCAMUIO AKMUBUDYEMCSL
nooceemxka mabio, a yaice npu NOCIeOVIOUWEeM HANCAMUU AKMUBUPYEMCS 8blOpanHoe delicmaue.

Botinst B MEHIO KOHTpOIUIEPA, “TUCTass MEHIO C MTOMOIIBI0 KHOIIOK CO CTPEIKaMK, HE0OX0IUMO BBIOPATh Y CTaHOBKH (CM.
“PemakTHpoBaHIE HACTPOCK ).

B nepByto ouepens, 310 kacaetcst HacTpoek 1t AKDB. IIpu Bxone B mompasnen "Y cTaHOBKH AKKyMymaTopa" KOHTPOJIIED
aBTOMAaTHYECKH onpenenut padoyee Hanpsukenne AKbB:

H a n p a9 x € H U e A K b
1 2 B ? I a H e T

Js monTBepkaeHns HaxkMmuTe "BieBo/BBepx" (T.e. Ty KHOIKY, KOTOpasi pacroIoykeHa Io/1 Haamuchio “/la”), s oTkasza
OT TIPENIO’KEHHOTO BapuaHTa, Haxmute "BripaBo/BHu3" (kHOMKA pacmoioxeHHas o Haanuckio “Her”). B cirygae
otkasa, [Toap30BaTeNnto HEOOXOAMMO YCTAaHOBUTD BCE HANIPSKEHUS 3apsiia BPYUHYIO.

B ciiyuyae nonreep kaeHus NpeayioxeHHOro BapuanTa, [lonbp3oBartesnto 10CTaTOUHO YCTaHOBUTH Tun, EMKOCTB U TOK
3apsaga AKD - 3apsanbie HanpsKeHUs: OyayT yCTaHOBJICHBI aBToMaTu4ecku. Ho u B aToM ciyuae y [Toabs3oBarens ecTh
BO3MOXKHOCTh PEAaKTUPOBaHHS HANPSHKEHUH (IIPH BXOJIEe B COOTBETCTBYIONIMH MTyHKT mopasaena MeHIo).

[IpoBepbTe mapameTpsl (JINCTasi MEHIO KOHTPOJUIEPa), KOTOPHIE BBICTABIISIOTCSI aBTOMATH4ecKu. CBEphTe UX C
nacroptHeiME AanHbIMH AKDB 1, npu HeoOxonumocTu, ckoppekTupyiite. [IpoBepbTe B MEHIO yCTaHOBHBIINECS TOPOTOBEIC
HarnpspKeHUs. Y TOUHHUTE JaHHBIC YCTAaHOBKH MaHeTeH.

Ilocne nposepku/pedakmuposanusn 6cex HaACMPoeK ciedyem evliimu u3 pazoena menio "'Ycmanoexu''u
nposecmu unuyuanuzayuro. /ns uezo ¢ pazoene menio "Hnuyuanuzayusa' eviopams komanoy
"Coxpanums''.

KoHntposep rotoB k padoTe.

Ecnu, o xakum-nu6o npuunHam, nociie komanasl "Coxpanuts" Hanpsbkenne AKD He coBnanaer ¢ ycTaHOBJICHHBIM B
HACTpOMKax, KOHTPOJUIEP BHIIACT HEMIPEKPAILIAIOLIUICS PEPBIBUCTHIN 3BYKOBOM curHai. B aTom cinyuae crnegyer
BEPHYThCS B pa3Jiell MCHIO "Y CTaHOBKH", MCIPABUTH OIMIMOKY M IOBTOPUTH WHUIIMATH3AIIHUIO.

IMocne naUTIaTM3amy [1oap30BaTENO0 JOCTYITHBI BCE pa3ieibl MeHI0. [IpocMoTpuTe X “muctas’ Tabio ¢ MOMOIIBI0
KHOIIOK CO cTpenkaMu. OcTaéTcest TONBKO MOAKIIOYUTE U OTKAIMOPOBATh BHEITHUE JATYMKH TOKOB (€CIIH OHH €CTh — CM.
nanee). A Tak ke, Ipyd HeoOXOIMMOCTH, 3alpOrpaMMIPOBATh BCTPOCHHBIC B KOHTPOIUIEP pelie sl YIIPaBICHUS BHCITHIMHU
Harpy3KaMH.



7. Peoakxmupoeanue Hacmpoekx.

Bce nHactpoiiku (Bimtodas pe3yiabTarsl KanuOpoBky BJIT) xpaHSATCS B SHEPTOHE3aBIHCUMON TAMSITH M HE 3aBUCST OT
MIOJIOKEHUS BBIKITIOYATEISI TUTAHUS.

BBog u ynpaBnieH#e 0CyIIECTBISETCS ¢ TTOMOIIBIO Tpex KHonok "BBIBOP",
("BrpaBo/Buus").

Kuonkoit "BbIBOP" BBITIONHAIOTCS KOMaHILI BBOAA U OTMEHEI.

Jlis monTBep K AeHHS BBO/IA MITH IIepexo/ia B CIEAYIONNH pa3aen MeHio (qanee "BBO/") ciemyer mponsBecTH KOPOTKOE
Haxkatue (He 6osee 0,5 cex) Ha kHonky "BBIBOP".

JI1st OTMEHBI ISCTBHSI UK BO3BpaTa B Mpenbiaymuid pa3aen mexto (naigee "OTMEHA") cnenyeT mpou3BeCTH 10JIToe
Haxatue (ot 0,5 1o 2 cex) Ha kHOnKy "BbIBOP".

[epemerenue o MEHIO ¥ IPOCMOTP Pa3/IeNoB OCYIIECTBISIETCS C TOMOIIBI0 KOPOTKHX HaxaTuil (He Oosee 0,5 cex) Ha
kHomky "BiieBo/Beepx" u "BrpaBo/Buuz".

Jlnist BBOIa M peIaKTUPOBAHUS HACTPOEK B KOHTPOJUIEPE IPUMEHSIETCSl TPH THIIA BBOJIA!

—"Ixama";

—"Br10op BapmanTa';

—"Hucnosoit".

'«—1" ("BneBo/Bepx") u "—|"

Bgon tumna "[kana":

Breimonuute komanny "BBO/I". Tekyiee 3HaueHHue HAUHET MOJCBEYMBATHCS MUTAIOIIIM KYPCOPOM.
JKemaemoe 3HaueHUe mapaMeTpa BHIOMPACTCS € MOMOIIBI0 KOPOTKUX HaxaTuil Ha KHoNKY "Bieo/Beepx" u
"BripaBo/Buu3". [{ns coxpaHeHus 3HaYSHUsI TapamMeTpa B aMsTH BhIOJHNUTE koManay "BBO/".

Bsox tuna "Bsibop BapuanTa':

Bemonaute komanay "BBO/I". B 1eBoM HIKHEM yrily MOSBUTCS 3HaK ">".

JKemaeMp1ii BapraHT mapamMeTpa BEIOMPAETCS ¢ TIOMOIIBIO KOPOTKUX HaKaTHH Ha KHOMKY "BieBo/Beepx" u
"BripaBo/Bru3". [y coxpaHeHns 3HaYEeHUs TapaMeTpa B SHEPrOHE3aBUCHMON aMATH BITIOTHNTE KoMaHy "BBO".

Bsox tuna "Uucnosoi":

Brmomaute komanay "BBO/". Tekymuit pa3psii BBOIUMOTO YHCIIa HAYHET OJCBEUYNBATHCS MUTAIOIINM KYPCOPOM.
Bri6op paspsga (JlecsaTku, e AMHUIIB, JOITH YHCiia) OCYIIECTBIISETCS KOPOTKIM Ha)kaTHeM KHOTOK "«—1" wmu "— |".
Bri6panHsIi pa3ps moacBeunBaeTcsi KypcopoM. Beibop mu¢ps! B pa3psae ocymecTBisieTcs CIeAyOINM 00pa3oM:

g yBenmueHus 3Ha4eHUs — HAKMUTE U yaepkuBaiite kKHONKy "«—1" ("BBepx") u 0AHOBpeMEHHO KOPOTKUMH HAKATUIMHU
Ha kHotiky "—|" ("Buu3") ycraHoBure xenaemyro mudpy. OTIyCTUTE KHOIKH.

Jlnst yMeHbIeHNs 3HAYSHUS] — HOKMHTE U yAepkuBaiite KHOIKY "«—1" ("BHu3") 1 0JHOBpeMEHHO KOPOTKUMH HAKaTHUSMH
Ha kHomky "«—1" ("BBepx") ycraHoBuTe xenaeMyro udpy. OTIyCTUTE KHOIKH.

Jla coxpaHeHus 3HaUEHUs NTapaMeTpa B S3HEPrOHE3aBUCUMOM MaMATH BHINONHUTE koMaHty "BBOJI".

8. Cmpyxmypa Menro.

Ocnoenoe Memnio.

OCHOBHOE MEHIO COCTOMT M3 CIIYIOILINX Pa3/Ie/iOB:

1. "Ycemanoeku''—pexum Ilonb30BaTenbCKuX ycTaHOBOK. B manHoM pa3zzaene [lonp3oBaTens MOKET YCTaHOBHUTD BCE
HE0O0XO0IMMBIC TTApaMETPBI KOHTPOJLIEPa U MOAKITIOYaeMbIX K KoHTposuiepy yerpoiicts (CIT, AKB).

2. "Huuyuanuzayuna' — coaep>XuT 2 BapruaHTa COXpaHeHus HacTpoek U Tekyiee [10:
2.1. "CoxpaHuTts" - COXpaHsIOTCS BCe paHee BBeJeHHbIe [lonb30BaTeneM napameTpsl.
2.2. "COpocuts" - Bce HACTPOHKH cOpachIBalOTCS Ha 3aBOJICKHE YCTaHOBKH.
2.3. "Bep. I1O" - na XKW orobpakaercs texymias Bepcus 110.

3. "Hnouxayusa' —B JaHHOM pa3Jielie 0TOOPaXKAIOTCS TEKYIIHE apaMeTpsl padOTHl KOHTPOJIIEpa, COTIIACHO HACTPOEK
ctpanur 1...4 B mogpaszaene 1.2. "Huouxkayus'"

4. "Kanuopoexa'— B nanaom paznene [loap3oBaTesb UMEET BO3MOKHOCTh OTKATMOPOBATh BHEITHHUE AaTYUKK ToKa Nel 1
Ne2. TTopsaox kamHOPOBKM U MOAKIIOYCHNS BHEITHIX JaTYNKOB TOKA MPUBEIEH B MPHIIOXKEeHUN No2.

5. "/luacnocmuka'— naHHblii pa3zaen npeaHazHadeH uckitounTensHo st CepeucHoit Ciyx0bl. [TapameTpsl aToro
pasjerna He MOTyT U3MeHAThes [loap3oBaTeneM.



Iloopoonoe onucanue pazoenoe meuio.
1.0 "Yemanogxu'.

Paznen "YcTaHOBKH" CONEPKUT CIEAYIOINE OAPA3AeIIbl OJIB30BATENBCKUX YCTAHOBOK:
1.a. "YcranoBku Jlucres";
1.6. "naukanus",
1.B. "Pexxumbl paboThI";
1.r. "VYcranosku ITaneneit"/ "Ycranosku Mcrounuka'™;
1.1. "IloporoBele HanpspKEHUS "
1.e. "YcranoBku Pene";
1.x. "YcraHoBku Akkymyisitopa";
1.3. "Cssa3s MAII/BMS".

1.1. "Ycemanosxu Jucnaen’.

1.1.a."Cxopocmy Hezyueii cmpoku ' Bribop xermaemoii ckopoctu Oerymeit crpoku. Tun Beoga — "IIkama".

1.1.6. "Apkocmb nooceemxu' .Brioop xemaeMoil SpKOCTH MOACBETKH auciuies. Tun Beoga — "IlIkama".

1.1.8. "'Bpema nooceemku " .BpiOop sxeaeMoro BpeMEHHOTO MHTEpBaJIa MOJICBETKH JUCIUIES B CEKYHAaX C MOMEHTa
MOCTIeTHET0 HAaXKaTUsI Ha KaKyro-TH00 KHONKY. Bo3MoxHbI quana3oH ycraHoBKH oT 1 10 98 cexyHna. Ilpu yctanoBke
3HaueHus "99" nucmieil mojacBednBaeTcs MOCTOSIHHO. Tum BBoaa — "UucioBoit".

1.1.r. "Bpemsa unouxayuu " .BriOop xKeraeMoro BpeMEHHOT0 MHTEPBAJIa MHANKAIIMN OJHOW M3 YETBIPEX CTPaHUI]
0TOOpakeHMsI TEKYIINX apaMeTPOB B aBTOMATHIECKOM peskuMe (cM. moapasaen "Manukanus"). Bo3MOXKHEIA qramna3oH
yctanoBkH oT 0 10 99 cexynn. Tun BBona — "Hucnosoit".

1.2. "Huouxayusn".

B nanHoM noapaszzaene Ilonb30BaTens IMEET BO3MOXKHOCTh YCTAHOBUTD HanOoee y100HbIA pe)XXKUM HHANKAINN TEKYIITHX
napaMeTpoB paboThI KOHTpoiuiepa. Bee oToOpaxkaeMble mapamMeTpbl pazaeneHsl Ha 5 ctpanuil. Kaxayro ctpanuity
BO3MOYKHO YCTAaHOBHUTH B OJTHO U3 TPEX COCTOSHUI:

"ABT0" — CTpaHHIla aBTOMAaTHUECKU CMEHSETCS Ha CIEAYIONIYI0, YCTAHOBJICHHYIO B 9TOM ke cocTostHuu ("ABTO"), Uepes
BpeMs, 3aaaHHoe napamerpoM 1.1.r. "Bpems nnauxanuu";

"Pyuyn" — cTpaHMIIa IEpeTMCTHIBACTCS BPYYHYIO HakaTHeM KHorku "— |" ("Bauz") / "«—1" ("BBepx");

"Beikn" — cTpaHuna He 0ToOpaXkaeTcs;

Tum BBoma — "Br1i6op BapmanTa'.

Crpannna 1 conepXuT Ceayronyo HHHOPMaIHIo:

1 2 3 4 5
i + C o n 0. 00 A/ 0O 0 B
R A K b 0O .0 A/ OO .O0B
6 7 8 9

rie:

1-unpnkatop pexxuma 3apsina AKB:
"["— pexUM UKITUUECKOTO 3apsi/ia;
V"'— pexxuMao3apsina,;
"B"— pexxum nepBuaHOTO OydepHOoro 3apsina(BIpaBHUBAHMS);
"b"— pexum BTopruuHOro OyhepHOro 3apsiaa (MoAaep:KaHus 3apsiia).
2 — unnukarop M36siTka/HexBaTku MotiHocTH, reHepupyemoii CI1, amst moaepxanust HEOOXOAUMBIX TOKOB
3apsaa/Harpy3Ku:
"+" — HexBaTKa BXOJHON MOIIHOCTH (TpebyeTcs "100aBUTh" MOIIHOCTS);
"—" — u30BITOK BXOJHON MOIIHOCTH (Tpedyercs "y6aBUTh" MOIIHOCTB);
‘=" — MOIIIHOCTh HArPy3KU PaBHA BXOJHOW MOIIHOCTH.
3 —"Coun" — ykazarens Ha napamerpsl CII;
4 — tok CII B Ammiepax;
5 — nanpspxenne CII B Bonprax;
6 — unaukarop nonoxenus padoueit Touku (PT) oTHOCUTENBEHO TOUKH MakcUMaibHOU MotHOCTH (TMM):
"R"—PT cmpasa or TMM;
"L"-PT caesa or TMM,;
"O" — PT naxoxurcs B TMM.
7 —"AKB" — yka3arens Ha mapametpsl AKb/Harpy3ku;
8 — cymmapusiii Tok AKB n Harpy3ku B Ammnepax;
9 — nanpsoxenne AKB B BonbTax;



Crpanuiia 2 cofepxuT HHGOPMAIIHIO O TOKaX, H3MEPSIEMbIX C IIOMOIIBIO BHEIIHUX JATYMKOB TOKA:
1 2

A/ 0 W

A/ 0 W

A
A

T 1 . 0
T 2 0 .0
3 4

rze:

1 — Tok, u3MepseMblii Uepe3 BHEIIHUHN 1aTunK Toka Nel;

2 — MOIIHOCTb, U3MepsieMast Yepe3 BHeIHUH naTyuk Toka Nel (ompenensiercs: kak npousBeaenue Hanpsokenus Ha AKD u
TOKa, U3MEePIeMOro depe3 BHEIIHUH AaT4ukK Toka Nel);

3 — TOK, M3MepsIEMBIi Yepe3 BHEITHUI JaTuuK Toka Ne2;

4 — MOLTHOCTB, M3MepsieMasi yepe3 BHEIIHMI 1aTuuK Toka Ne2 (ompenernsercs Kak npoussenenne Hanpspkerns Ha AKD n
TOKa, U3MEPSIEMOT0 Yepe3 BHEITHHUI TaTYiK Toka Ne2);

Crpanuna 3 coaepKuT I/IH(bopMauI/I}o 0 MOLIHOCTSX:
1
P o u t 0

w
P i n 0w / 0 w
2 3

rae:

1 — MOIIHOCTPH Ha BBIXO/I€ KOHTpoOIiepa: Br;

2 — momHoCTh, TeHepupyemas CII: Br;

3 — MOIIIHOCTb, TEHEPHpYEMas alIbTEPHATUBHBIM NCTOUYHUKOM (Berpo— //Iusensrenepatop) . ATbTepHATHBHBIN HCTOYHHUK
MOKITI0OYaeTcs yepe3 naTtdauk Toka Nel (OnmmoHamsHO).

Crpanuna 4 copepxuT HH(POPMAIIHIO O TEMIIepaType:

T e Mm m e p
B vy 1T p

a |, C
, A K B +

+ |®
NINYE

2 5
2

rae:

1 — BHyTpeHHSS TeMIIepaTypa KOHTPOJUIEPa;

2 — temneparypa AKbB;

ITpu oTkmrouenHoM aarumke Temneparypsl AKB temneparypa ycranapnuBaercs paBHoi 25 rpan. I[Ipu aTom oTcyTCcTBHE
JaTYUKA TeMIIepaTypsl HHAUIMPYETCS] MUTaHHUEeM 3HaueHus "+25",

BHUMAHUE!

B Bepcuu 10 4.1 1 HUXKe, KXl KOHTPOJUIEP KOHTPOJIUPYET TEMIEPATYPY TOIBKO CBOETO JaTurKa.

IToatomy naTumk Temmeparypsl Heooxomumo noaktouaTh K AKB ot kaxmoro napamiensaoro MPPT.

CTpaHI/IL[a 5 COACPIKHUT I/IH(I)OpMaHI/IIO 00 06IlIeM KOJIMYCCTBC SHCPTUH, HAaKOILICHHOM 3a MOCICAHNEC CYTKH (HpI/IMC‘IaHI/IeZ
qucepes 4 gaca mocie HACTYIUICHUA TCMHOTBI TaHHBIC 3HAYCHUSA O6HyJ'I$IIOTC$I)Z

9
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rze:

1 — HakomeHHast SHeprus B KB1/4;

2 — HaKOIUICHHAs SHeprust B B1/y;

O6mas sHeprus B KB1/4 Berancsercs kak: (qucio 1)+(ancmo 2)/1000.

1.3. "Pexcumot pabomut".

1.3.1."ouck TMM".Bbi6op Mexay AByms pexumamu norcka Toukn MakcumanbsHoit MomHocT — Py4Hoii 1
ABtomarudeckuii. OCHOBHBIM PEKUMOM SIBIIICTCS “ABTOMATHUECKHUH . “PydHOI” pe’KUM HCIOIB3YETCs U JUArHOCTHKH
u noucka Henonaok B cucteMe "CII-Kontponnep—AKB", u npenHasHaueH 11 ONBITHBIX N0JIb30BaTEIeH U MHXKEHEPOB
cepBHUCHOTO 1eHTpa. Pabora B“Pyunom” pexxume onvcana B [Ipunoxennn Nel.

Tun BBO#A — "BrI0Op BapuanTa".

1.3.2. "Tun cmabunuzayuu". JJanHBIN MyHKT 3ape3epBUPOBaH [UIs Oy IyIIMX IPHIOKEHUH U B HACTOSIIEE BPEMs HE
UCTIONB3YeTCS.



.3.3. "Ilepuoo ckanupoeanua'. VIHTepBan BpEMEHH B MUHYTaX MEX/ly CKAHUPOBAHUSIMU COCTOSHUS ISt
1.3.3. "II. 0 "". InTepBai Bpeme ax Me CKaHUpOBa COCTO CIl
UCKITIOUEHHS "3aCTpeBaHMA" B TOUKE JIOKAIFHOI'O MaKCUMyMa MOITHOCTH. PekoMeHyemslii tnana3oH ot 2 10 10 MuHyT.
ur Beoga — "Yucnoson".
T Hq n
1.3.4. "apannensnoe exnrouenue". KonnuecTBo KOHTPOJIEPOB, BKIFOUSHHBIX MapaJuIeNbHO Ha o1Hy coopky AKD.
urn Beoga — "Yucnoson".
T Hq n
1.3.5. "Tun Hcmounuxa". KonmnaectBo koHTpoutepoB BeiOop tuna ncrounnka sHepruu: "CounHine" - MicTouHNKOM
sBisitoTest Conmueunble [Tanenu, "Berep" - IcTOUHHUKOM SIBISIETCSl BETPOTEHEPATOD.

1.4. "Ycemanoexu Ianeneii/"' Yemanoexu Hemounuka'' .

B manHOM mozpasiene HaxoIATcs Bce HeoOXoqumble naHHbIe 00 ucmonb3yembrx CII u ux konpurypanmm (Marpuma
[Taneneii).

1.4.1."IIocneoosamenvroe kon-60 naneneit’. KonnuectBo nmaneneii, COeIMHEHHBIX IIOCIEN0BATEIBHO.

Tum BBoma - "Uucnosoit".

1.4.2."llapannenvhoe Ko-60 naneneii'. KonmnuectBo naHeneil, COeIMHEHHBIX MapajlIeIbHO.

Tun BBoma — "Uwucnosoit".

1.4.3."Tok K3". Tok koporkoro 3ambikanus onHoi CII (IlpuBomurcs B cneuudukaiyu Ha CIT).

Tun BBoma — "UucnoBoi".

1.4.4."Hanpsxycenue XX'". HanpspkeHue X010CTOro xoa (pa3oMkHyToro kouTypa) oauoit CII (Ilpusomutcs B
cnenudukanuu vHa CIT).

Tun sBoma — "YucaoBoi".

1.4.5.""Hanpsacenue MPP" . Hanipsixenue B Touke MakcumansHoit Momuocta (MPP) onnoit CIT (ITpuBoautcst B
cnenudukanun Ha CIT).

Tun BBoma — "Uwucnosoit".

1.4.6."Tox MPP". Tok B Touke MakcumanbsHoit Momnoctu (MPP) onnoii CIT (ITpuBoautces B crierudukamnuu Ha CIT).
Tun BBoma — "Uwucnosoit".

1.4.7. "Temn.xo3¢ppuyuenm nanpasxcenun'. JJanuabId MyHKT 3ape3epBUPOBAH Tl Oy IyIIUX MPUIOKEHUH U B HACTOSAIIEE
BpeMsI HE HCIIOJIb3YETCsl.

1.4.8. "Temn.ko3pghuyuenm moka". JJanHplii MyHKT 3ape3epBUPOBaH [yIsl Oy IyIINX NPUIIOKEHUH U B HACTOSIIIEE BpeMs
HE UCTIOJNIB3YEeTCS.

1.5. "Ilopozosvie nanpasicenusn'

B nanHOoM nmoapaszzaene I1onp30BaTelto NOCTYIHBI A1l yCTaHOBKH 1oporosbsie MoutHocTd CII i moporoBelie HanpsKEHHUS
AKBD 1pu KOTOpBIX BKITIOUaroTcst/BeIKIOUatoTcs [lonp3oBatennckue Pene. Kaxmoe pene paccuntano Ha 16 A/220 B, T.e.
Ha Harpy3ky He Oonee 3,5 kBT.

IMonpoOHee onuieM NPUHIKMIBI PadoThI pesie mo u30bITKy MomHocTH CII.

N36bITOK MOIITHOCTH 03HauaeT, 4yto CII B cocTosiHuM BBaTh O6OJIBLIYI0 MOIITHOCT 110 CPaBHEHUIO ¢ TeKymed. Hanpumep,
ecn y Bac ycranoBieHsl naneiu cymmapHoid momrHoctbio 800 Bt (Hanpumep, maccus 2x2 o 200 Br), a B
AKB(narpy3ky) otaaercs Tosbko 200 BT npu MakcMManbHOM COJTHIIE, 9TO 03HAYaeT, YTO M30BITOK MOIIHOCTH COCTABIISIET
800-200=600 Br.

KonTposiep BeIMHCISET JOCTYIHYIO B TaHHBIH MOMEHT BpeMeHH MOITHOCTH CII B 3aBUCHMOCTH OT HAJIMYMS COJTHIIA U €TO
nosioxeHus. [Ipu 3ToM, Takast JOCTYIHAs MOITHOCTh MOKET HUKAK He UcToib3oBaThes, ecin AKDB 3apshxensl. B atom
Cily4ae, pelie MOTYT ITOMOYb 33JIeHCTBOBATh COTHEUHYIO SHEPTHUIO.

Basicno: npu evioope padomut no mouinocmu CII, pene no ymonuanuio pabomarom no npuopumemy co2iacHo c60emy
Homepy. T.e. cnauana nepeoe pene Nel 6yoem 3abupamo ece NPORUCAHHBLIL 8 MEHIO 01 HE20 U30BIMOK MOUWHOCIU
CIl. Ecnu mowgnocmu CII 6yoym 6o1vute — nauném cpabamoieams pene Ne2, ¢ pamkax nponucanHnoil 0asa He2o
mownocmu. Hy a ecnu mownocmu om CII okasicemcesn ewyé d6oavue — cpabomaem pene Ne3.

Tak xe, m000€e U3 pesie MOXKET ObITh HCIOJIB30BAHO HE JJIsl MOJIKIIIOYECHHSI HATPY3KH, a JUIsl cpadaThiBaHHs B CIydae
npo0iieM ¢ obopynoBanueM («Omudkay). B aToM ciydae, KOHTaKThI pesie MOT'YT OBITh HOAKIIOUYEHBI K OXpPaHHBIM
crcTeMaM JUIsl IMCTaHIIMOHHOTO OIOBENICHHUS O BO3HUKIIMX MpobiieMax — nojapobHee cM. B ""Ycemanoeku Pene".

Crenyer Tak e UMETh B BUJLy, UYTO peJie MOXKHO 3aIiporpaMMHpPOBATh Kak Ha MPsIMOE BKJIFOYEHUE, TaK U Ha HHBEPCHOE.
3TO 3HAYMT cIeayolIee:

a) TIPY YCTAHOBKE HANPSDKEHMS BKJIIOYESHHSI OOJIBIIIE HANPSHKEHHS BBIKITIOUCHNS, pesie cpabaThiBaeT (HAYMHAET
MOTPEOIATH TOK) IIPH TEKYIEM HANIPSHKECHUH OOJBIIIEM HAIPSHKEHUS BKITIOUSHIS, a OTKIIIoYaeTcs (peKparniaet
MOTPEOIATh TOK) P TEKYIIEM HAIPSHKEHUN MEHBILIEM HAIPSKECHUS BBIKITIOUCHMS.

6) mpy ycTaHOBKE HANpPSDKEHUS BKIIFOUEHHS MEHBINE HAIPSHKEHHS BBIKITIOUCHUS, pesie cpadaThiBaeT (HAUMHAET
NOTPeOIATh TOK) IPU TEKYIIEM HANpsHKEHUH MEHbBILEM HaINPsHKSHUs! BKIIFOUSHHMS, 8 OTKII0YaeTcs (peKpaiiaeT
MOTPEOIATH TOK), IPH TEKYIIEM HAIPSKCHUU OOJIbIIIEM HAMPSDKCHUS BHIKITFOUCHHS.

Br160p pexuma BkItoueHHs pelie (IpsMOil/MHBEPCHBII) MO3BOJISET ONTUMAIBHO CKOH(HUTYPUPOBATh CUCTEMY B IJIaHE
YMEHbILEHNs] COOCTBEHHOT0 TOKa notpediiennst Kontposepa mpu orcyrerBun sueprun ot CII.

1.5.1."Hanpsacenue AKB ¢xn'’. Hanpsoxkenue Ha AKDB, ipu KOTOPOM pelie BKITFOUASTCS.

Tun BBoma — "Uwucnosoit".

1.5.2."Hanpsascenue AKF evixkn". Hanpsoxenne na AKb, mpu KoTopoM pesie BBIKITIOUaeTCsl.

Twum BBoma — "UncnoBoi".

1.5.3."Mownocms CII1 g¢xn''. N3661ToK MomHOcTH Ha CII, mpu koTopom Britouaercst peneNel.



Tum BBoma — "Uncnooit".
1.5.4."Mowrnocme CII2 éxn'. N36b1T0K MomtHOCTH Ha CII, mpr KOTOpOM BKITIOYaeTcs pemeNe2.
Tun BBoma — "Uucnosoit".
1.5.5." Mownocme CII3 gxn'. N36b1TOoK MomHOCTH Ha CII, mpu KOTOpOM BKIItOYaeTcs peneNe3.
Tun BBoAa — "Uucnosoit".

1.5.6." Pesrcum axonomuu'". JlaHHBII PEXKUM HCIOIB3YETCS IPH NPOTrPaMMHUPOBAHUH PEJe Ha BKIIIOYEHUE MO M30BITKY
MotHocTH 1 pabore Konrposutepa B kommiekce ¢ MAIL. Ipu pabore 6e3 MAII BKitoYeHHE/BBIKIIIOUEHHE PEle 3aBHCUT
TOJIBKO OT M30BITKa/HEXBATKN MomHocTH Ha CIT.

B ciyuae mammuns cesa3u mexay Kontpomepom n MAIT ([[st aToro Heodxoammo coenuants MAII u KorTpomiep
KabeJieM CBSI3M W IPOM3BECTH HeoOXomuMble ycTaHoBKH B Kontposiepe 1 MAII) coctostHust pene OyayT Takke 3aBHCETh
1 OT pexknMma pabotsr MAIT:

B pexxumax MAII "3apsa" u "Tparcisiuus cetn" perne BRIKIIOUEHBI IPY BKIIOYeHHOM ' Pesrcume Ikonomuu' | n
BKJIFOUCHBI NP BBIKIIIOYEHHOM "' Pedrcume skonomuu’" . [IpyruMu cIoBaMu pelie MOKII0YAI0T HArpy3Ky MPU HATWYAU
BHe1Hel cety 220 B u oTKIII04aloT IpU €e OTCYTCTBUH. DKOHOMUS B JAHHOM CIy4ae He UMEeT CMBICIIA, TaK KaK
n30bITOK/HexBaTKa MoiHOcTH Ha CI1 HHKak He BuseT Ha OTpeOIeHHe MOIIHOCTH OT BHEIIHEH CETH.

T momeneit MAII "Hybrid" B pexxumax "3apsan" u "Tpancnsus cetn" u npu BrmodeHHoM DKO peskume (pesxum
"Monkauku"):

-IIpu BxirouenHoM "' Pescume ykonomuu'' pabota pelie 3aBUCHUT TOJIBKO OT M30bITKa/HeXBaTKU MontHocTH Ha CII.
-IIpu BeIkITTOUeHHOM "' Pestcume Ikonomuu'' pere BKIIOUYEHBL. B naHHOM ciydae S5KOHOMHUS HPOSIBISETCS B CHUOKEHUN
MOTpeOICHNS MOIITHOCTH OT BHEIIHEH CETH 3a CUeT MOAKadKy n30brTouH0i MomHocTH CII B Harpys3ky.

B pexume MAII "T'enepanus BKIIOYEHHE/BBIKIIOUEHHE PEJie 3aBUCHUT TOJIBKO OT M30BITKa/HeXBaTKH MontHocTH Ha CII.

Tum BBoma — " Beibop BapuanTa .
1.6. "Ycmanoexu Pene'.

B nannom nozpasnene [lonp30BaTento JOCTYIHBI IJIsl yCTAHOBKH YCJIOBHS, TIPH KOTOPBIX CpadaThIBaeT KaX10e U3 3-X
pene:
"Boixa'" —pere Bcera BEIKIIOUCHO;
"Owubra" —pene cpabaThIBaeT P BOSHUKHOBEHNH KaKOW-JIMOO aBapUifHOW CHTYaIH:

— npesbimenne Hanpspkerns CII Beie gomycTumMoro;

— nanpspkeane AKDB BrIme gomyctaMoro (tiepe3apsn);

— nanpspkeane AKB Hibke noImycTHMOTro (TIOHBIN pa3psin);

— KopoTkoe 3ambIkanue B Maccuse AKD;

— meperpes AKB; (t>60 C).
"Hanpsaocenue AKB" —pene cpabateiBaet o HanpspkeHII0 AKDB, cormacHO ycTaHOBICHHBIX 3HAUSHHUH B TIOApa3esie
"Ilopozoevle nanpasicenun",
"Mowrocmo Cllx exn " — perne cpadathiBaeT 1Mo u30bITKy MomHocTH CII, cortacHO yCTaHOBJICHHBIX 3HAUCHHUH B
noapaszene "Ilopozosvie nanpasycenusn'.

1.7. "Ycmanoeku Akkymynamopa'.

B nanHOM mopapaszaene HaxoAsTcst Bce HeoOXoanMble faHHbIe o mpumenseMbix AKB.

1.7.1."Tun" — tun npumensiembix AKB. Becero nocrynHo 6 Bapuanros tunos AKb:
1. "Kucnotusnii" —kucinotHas AKDB ¢ JXUAKIM 3IeKTpOIHTOM;

. "Gel/AGM" —renesast nimu cranmaptaasAGM AKB;

. "AGM-Shoto" ~AGM AKB nipousBozcTa Kommanuu "Trojan";

. "AcidTrojan" —kucnortrast AKB npousBoacTa kommanuu "Trojan";

. "Li-lon 3.9" —nurneso-uonnas AKB ¢ nanpsokernuem 3,9 B Ha sueiiky;

. "Li-lon 3.7" —nutneso-nonnas AKB ¢ nanpsokernuem 3,7 B Ha sueiiky;

Tun BBOAa — "BrI10Op BapuanTa".

OO WN

1.7.2 ."Emkocms" —cymMmapHasi eMKOCTb napajuienbHo coennHeHHbIx AKB B Amnep*Uac.

Twum BBoma — "UncnoBoi".

1.7.3 ."Hanpsancenue yuknuueckozo 3apsada’ — makcumansHoe HanpspkeHne AKbB (B), mpi KoTopoM IpoucXoauT
Mepexo]] B PeXKUM J103aps/ia MajibIM TOKoM (abcopOunst), T.e koHeuHoe Hanpspkenne Ha AKB ynepskuBaercs 1o Tex mop,
noka Tok 3apsaa He ynanét no 0,02C. Tum BBoga — "Yucmosoit". s crannaptHex KucaoTHEIX AKDB 12 B 310 06519HO
14,4 B.

1.7.4." Hanpsascenue 6yhepnozo 3apsada’’ — nanpspkenue (B), mpu KOTOpoM NpOBOAXTCS TTEPBUYHOE BHIPABHUBAHUE
3apsaa u noaaepxkanue. s crangaptaeix KucnoTHbX AKB 12 B 310 06s1yn0 13,6 B

[IpumMedanue: 11 yMEHBIIEHUS YaCTUYHOTO BRIIAPUBAHIS AJIEKTPONINTA, TPUMEPHO yepe3 20 yacoB, 3TO HAIPSIKCHUE
MepeBOANTCS B HaNpsDKEHHE «KOHCepBammy. s cranaapTHbix kucinoTHeX AKB 12 B ato 06b1yHO0 13,2 — 13,4 B.
Tun BBoma — "Uwucnosoit".

1.7.5 ."Hanpsancenue paspsaoa’ — MmuHIMANBHO fomyctumoe Hanpsokenue (B) na AKB.

Twum BBoma — "UncnoBoi".



1.7.6 ."Maxcumanvnotit mok 3apaoa’ — MmakcuManbHO I0nMycTUMBbIN Tok 3apsaa (A) AKB. J{ns yno6cersa cieBa
uaanmpyercs Tok B goysix oT emkoctd AKB ("C"). Ilo ymomganuro st o0sraubix AKB 3nagenne pasuo 0,1C.

Tun BBoga — "Uwucnosoit".

1.7.7 ." Temnepamypnutii ko3gpdpuyuenm'" — remueparypuslii kodpduunent nanpspkenus AKB, ykaspiBaercs B “MB” Ha
SIYEHKY.

Twun BBoma — "Uucnosoin".

BHUMAHMUE! s nutueBo-uonnbix AKbB 3anpeien 3apsi npu oTpunaTtenbHbix Temneparypax AKB!

Juis zapsina memounsix AKB ¢ momomrsio koHTpoimepa KOC HEoO0X0auMo BBHITIOTHHATE CIEAYIOIIee:

1. BeibpaTts xemaemoe Hanpsokenune AKB (12, 24, 48, 96) B.

2. PaccunTarh KONMYECTBO mocieaoBarenbHbix sueek (Nsi) asst xenaemoro Hanpsokerus AKB.

Hanpumep, s sitaeex tuna KGL Hanpsokenue 3apsiia pasao 1,44B mpu 25 C. B TakoM ciiydae KOJIUYeCTBO
MOCTIeIOBAaTENbHBIX stueek OyneT paBHO Nst =10, a HampspkeHHe nukiImaeckoro 3apsina 14,44 B.

YcTaHOBUTH B KOHTPOJUIEPE:!

Tun AKB - "Kucnotusrii",

BpyuHy10 yCTaHOBUTH HANPSDKEHUE LUKINYECKOTO 3aps/a.

YcTaHOBUTH peanbHyl0 eMKocTh cucteMbl AKD;

YcraHoBuTh BpyuHyto Tok mukmudeckoro 3apsiga pasaeiM 0,2C. 11 cucteM ¢ emkocThio 6osee S00A/4 3HaYeHne TOKa
IUKJIMYECKOT 0 3apsiyia OyAeT OrpaHUueHO BENNYNHON B 99A.

YcTaHOBUTH Bpy4YHYIO TOK OydepHoro 3apsina pasabM 0,005C.

[epecunrats TemmnepaTypHbIA KO3(GGHUINEHT: YKa3aHHBIH B TACTIOPTE Ha IIEIOYHBIE HJIEMEHTHI TEMITEPaTyPHBIH
ko3 drmreHT yMHOXXUTEH Ha Ns u pa3nenuts Ha K, rae K:

6 - s 12B cucremsr;

12 - miia 24B cucTeMsr;

24 - nnst 48B crucTeMEL;

48 - nns 96B cucTemsr;

YcTaHOBUTH B KOHTPOJUIEpE OJrbKaiiiiee 1eioe 3HaueHHe TeMIIepaTypHoro koddduiiuenra.

1.8. "Ceazo MAIl/BMS".

B nanHOM nojipasiene HaxomsATCs BCe HEOOXOAMMBIE YCTAaHOBKH JIJIsl OpraHM3alluK CBSI3U C IPYTUMH YCTPOHCTBaMH NPU
MOCTPOEHUN KOMIUICKCHOH CHCTEMBI.

Bcero Bo3M0oKHO 7 BapUaHTOB CO3/1aHUSI KOMIUIEKCHON CUCTEMBI:

1. KonTpomnep+MAIIL;

2. Heckonpko Kontpomnepos+MAIL;

3. Korrpomnep+MAII+BMS;

4. Heckonbko Kontpomiepos+MAII+BMS;

5. Kontpomnnep+BMS;

6. Heckomnpko Kontpomnepos;

7. Heckosbko Konrpomiepos+BMS;

[MTpu Hannunu B cucteme MAII (Bapuantsl 1-4), Konrposiep (uiam Bce KoHTposuieps! - eciii MX HECKOJIBbKO) JIOMKHBI OBITh
BKITIOYCHEI B pexknme ""Benomerit/ MAIT".

[pu orcyrctBuu B cucreme MAII u nipu Hammaun BMS (BapuanT 5) KonTtposuiep 10/keH OBITh YCTAHOBIICH B PEKAM
"I'naBuerit MPPT+BMS".

ITpu orcyrerBun B cucreme MAII u ipu kosmmaectse KonTposniepos Oombiie 01HOTO (BapHaHT 6) - OJMH U3
Konrpoinepos nomken O0bITh ycraHoBieH B pexuM "I 'maBusiit MPPT", octanbheie - B pexxume "Benomerii/MAIT".

Ipu orcytctBuu B cucreme MAII u npu konuuectse KoHTposuiepos Gonblie oHOTO 1 nipu Hanuuuu BMS (Bapuanr 7) -
onuH u3 KoHTpoJuiepoB 10JKeH ObITh yeTaHOBICH B pexxuM "[naBHeiii MPPT+BMS", octasnbHble - B pesxxume
"Benombiit/ MAIT".

Jliist pU3MIECKOTO COEqMHEHHS UCTIONIB3YIOTCS IIIOCKHUE 6-1 IIPOBOJHBIE KaOeu, TEPMUHUPOBAHHBIE C 00EUX CTOPOH
passemamu RJ12 mo cxeme mipsimoro coepuneruns Pin-to-Pin.

1.8.1."Buioop nanpagnenusa' — Boidop cBsizu ¢ MAII nimm BMS:

1. "Boikn'" —CBs3b OTKJIIOYCHA;

2. "Bedomutii/MAIT" — Cs3s ¢ MAII B pexxume "Bemomebrit":

JIaHHBII PeXUM CBS3M MpeHa3HaYeH 00 11 padboTsl KonTpoiepa ¢ MAITI, nm6o mist paboter 6e3 MAII B rpynme u3
HeckosbkuX KoHTposiepoB, BKIIIOUEHHBIX napanieabHo Ha oguH MaccuB AKD.

B nanHoM pexume Bce Tpu KinaBuiny nepekmodarens "P G R" HykHo ycTaHOBUTH B nionoxenne " OFF",

3. "I'nasnstii MPPT" — Cesi3b ¢ npyrumu Kontpouiepamu B pexume "Benymmit".



JanHblil pexuM cBsi3u NpenHasHadeH it padotsl Kontposiepa 6e3 MAII B rpymrie u3 Heckonbkux KoHTposiepos,
BKJTFOUCHHBIX TapauiensHo Ha onuH MaccuB AKDB. JlaHHBIH peskuM TOIKEH OBITh yCTAaHOBJICH TOJIHKO HA OJHOM
Konrponnepe.

B manrOM pexxume Bce Tpu KinaBuim nepekirodatens 'P G R" HyxHo yctanoBuTh B oioxenne 'ON".

4. "I'nasnviit MPPT+BMS" — Casi3b ¢ apyrumu Konrposuiepamu u BMS B pexume "Benymmit".

JlaHHBII pexuM CBsI3M IpeHa3HaveH Juist paboTel 6o Konrposepa 6e3 MAIL, 6o B rpynie 13 HECKOIBKUX
Kontposiepor 6e3 MAITI, BxirodeHHbIX MapaienbHo Ha oauH maccuB AKDB ¢ cuctemoit BMS. [laHHBIH pesxuM JOTDKEH
OBITh YCTAHOBJICH TOJILKO Ha 0HOM KoHTposutepe.

B manHOM pexxume Bee Tpu KinaBuim nepexirodatens 'P G R" HyxHO ycTaHOBUTH B nojioxenue ON".

1.8.2. "Buibop adpeca/Kon-60 éedom. MPPT'' — KonuuectBo KoHTposiepoB, paboTaloNIMX MapauienbHO Ha OJMH MacCHB
AKB. 1511 Be1OMOTo yCTpOWCTBA YUCIIO, YKA3aHHOE B ATOM ITYHKTE, SIBISIETCS aJJPECOM.

s Benymero ycrpoiicTBa - obmiee KoamdecTBo KOHTpoIiepoB B cucTeMe MUHYC IMHHMIIA.

IMoatomy coueranne "['maBubiit MPPT" ¢ "Bribop anpeca/Kon-Bo Benom. MPPT" paBHBIM HYJIIO SIBIISICTCSI HEKOPPEKTHBIM.

Tun sBoma — "YuciaoBoi".
CxeMbl coeTMHeHNH 1 He00X0IUMBIC YCTaHOBKY IpUBEACHHI Ha pucyHkax I11...IT10.

BHUMAHMUE! [Ins1 HopManbHO#H paboTsl KoHTpouiepoB crapoii Bepcui (cepuiiHpie Homepa KoHTpoiuiepos Hike Ne 477)
HEoOX0ANMO NPHUMEHEHHUE JOTIOJIHUTENBHBIX a/lalTepoB!

KoHTponnep 0 KoHTponnep 1 KonTponnep N
'‘Bbibop Hanpasnexus" "Bbibop Hanpasnexus" "Bblbop Hanpasnexus"
"Begombiii" "Begombiii" "Begombiii"
'Bbibop agpeca/Kon-so segom. MPPT" "Bbibop agpeca/Kon-so segom. MPPT" "Boibop aapeca/Kon-so segom. MPPT"
"00" 01" N-1"
— X1 X2} —X1 X2 e oo — (X1 X2
Tak6/BMS/MPPT
4i BMS }4* BMS }7‘ BMS }7 2 % BMS MODEM
"Tak6/BMS"
AKB1 AKB2 AKB3 AKE M MAM

Puc. IT1. Cxema cucremsl "Heckonsko Kontpomtepos+MAII+BMS". Hosas Bepcust.

KoxTtponnep 0 KoxTtponnep 1 KowxTponnep N
'Bbibop HanpasneHus" 'Bbibop HanpasneHuns" 'Bbibop HanpasneHus"
"Begombiii” "Begombiii” "Begombiii”
"Bbibop agpeca/Kon-so segom. MPPT" 'Buibop agpeca/Kon-so segom. MPPT" 'Bbibop appeca/Kon-so segom. MPPT"
"00" "01" N-1"
. 0
MAMN MAN MAN
| [ |
Y-apanTtep Y-apantep Y-apantep

| ] I 1 Taxk6/BMS/MPPT
BMS H BMS ‘—i BMS h LI MODEM

r "Tak6/BMS"

AKB1 AKB2 AKB3 AKB M MAM

Puc. T12. Cxema cucremsl "Heckonbko Konrpomrepos+MAII+BMS". Crapas Bepcusi.



KoHTponnep 0 KoHTponnep 1 KonTponnep N
"Bbibop HanpasneHus" "Bbibop Hanpasnerus" "Bbibop HanpasneHus"
"Begombii" "Begombii" "Begombii"
"Boibop appeca/Kon-so segom. MPPT" "Boibop agpeca/Kon-so segom. MPPT" "Boibop agpeca/Kon-so segom. MPPT"
00" 01" -1
— X1 X2—X1 X2 .o X1 X2
Tak6/BMS/MPPT
MODEM
"Tak6/BMS"
MAN
AKB1 AKB2 AKB3 AKB M
. 0
Puc. I13. Cxema cuctemsl "Heckonbko Kontpomnepos+MAII". HoBas Bepcust.
KoxTtponnep 0 KownTponnep 1 KowxTtponnep N
"Bbibop HanpasnexHma” "Bbibop HanpasneHua" "Bbibop Hanpasnexma”
"Begombiii” "Begombiii” "Begombiii”
"Bbibop agpeca/Kon-so segom. MPPT" "Bbibop agpeca/Kon-so segom. MPPT" "Bbibop agpeca/Kon-Bo segom. MPPT"
"00" 01" "N-1"
. 0
MAN MAN MATI
I I
Y-apantep Y-apantep
Tak6/BMS/MPPT
MODEM
"Tak6/BMS"
AKB1 AKB2 AKEB3 AKB M MAn
L B

Puc. I14. Cxema cucrems! "Heckonsko Kontpomnepos+MAII". Crapas Bepcus.



KoxTponnep 0 KonTponnep 1 KoHTponnep N
'Bbibop HanpasBnexus" "Bbibop Hanpasnexus" "Bbibop Hanpasnexus"
"Begombiii"” "Begombii" "ras.MPPT+BMS"
"Boibop agpeca/Kon-so segoM. MPPT" "Boibop agpeca/Kon-so segom. MPPT" "Boibop agpeca/Kon-so segomM. MPPT"
"00" 1" N-1"
— X1 X2— X1 X2 .o e X1 X2

4{BMS HBMS HBMS };...

AKB1 AKB2 AKB3 AKBE M

Puc. I15. Cxema cucremsl "Heckonpko Konrpomnepos+BMS". Hosas Bepcust.

KonTponnep 0 KoHTponnep 1 KoHTponnep N
"Bbibop HanpasneHus" "Bbibop Hanpasnexus" "Bbibop Hanpasnexus"
"Begombiii" "Begombiii" "rnas.MPPT+BMS"
'Boibop agpeca/Kon-so segom. MPPT" "Boibop agpeca/Kon-so segom. MPPT" "Boibop agpeca/Kon-so segom. MPPT"
"00" 01" N-1"
L X2
MAN MAI BMS
Y-apantep Y-aganTep

IBMS HBMS HBMS }7,_,

AKB1 AKB2 AKB3 AKBE M

Puc. I16. Cxema cucremsl "Heckonpko Konrpomnepos+BMS". Crapas Bepcust.



KowxTponnep 0

"Boibop HanpasneHus"

"Begombii

"Boibop agpeca/Kon-so segoM. MPPT"
"00"

X1 X2—

KowTponnep 1

'Bbibop Hanpasnexus"

"Begombiif

"Bbibop agpeca/Kon-so segom. MPPT"
01"

X1 X2

AKB1 AKB2 AKB3

AKBE M

Puc. I17. Cxema cuctems! "Heckonbko Kontpomepos". HoBas Bepcust.

KoHTponnep 0

""Bbibop HanpasneHus"
"Begombiii"

""Bbibop agpeca/Kon-Bo Begom. MPPT"
00"

MAM

KoHTponnep 1

""BbiGop HanpasneHus"
"Begombiii"

""Bbibop agpeca/Kon-Bo Begom. MPPT"
01"

MAN

Y-agantep

AKB1

AKB2 AKB3

Puc. I18. Cxema cucrems! "Heckonbko Konrpomnepos"

KoHTponnep N

"Boibop HanpasneHus"
"Tnas.MPPT"

"Bbibop agpeca/Kon-so segoM. MPPT"
-1

X1 X2

AKB M

. Crapas Bepcusl.

KoHTtponnep N

"Bbibop HanpasneHus"
"rnas.MPPT"

"Bbi6op agpeca/Kon-Bo Begom. MPPT"
N1

BMS




KoHTponnep

'Bbibop HanpasneHus"
"ras.MPPT+BMS"

"oo "

X1

'Buibop agpeca/Kon-so segom. MPPT"

X2

BMS

BMS

BMS

BMS

AKB1

AKB2

AKB3

Puc. I19. Cxema cucremsl "Kontpomnep+BMS". Hosast Bepcust.

KoHTponnep

"Bbi6op HanpasneHus"
"rnas.MPPT+BMS"

uoo "

BMS

"Bbibop agpeca/Kon-so sBegom. MPPT"

AKB M

BMS

BMS

BMS

AKB1

AKB2

AKB3

Puc. I110. Cxema cuctemsl "Koutposep+BMS". Hoas Bepcust.

——{ BMS

AKB M




BHUMAHUE! Ecnu cuctema conepkut Heckobko KoHTposutepoB, Bce 3HaueHUs mapameTpoB AKD momkHbI OBITH
onuHaKoBbI 11 Becex KonTpomnepos! Kpome Toro, k kaxxaomy KoHTposniepy nomkeH ObITh MOAKIIOUEH CBOM JaTYHK
temnepatypbl AKB! Kaxxnprit Kortposiep nomkeH OBITh TOAKITIOYCH Ha CBOH, HE3aBUCUMBI, MaccuB COTHEUHBIX
[Manemneit! [TapannensHoe BkoueHue Konrpoiutepos no Bxoxy (Exnnsiii maccus CII) HemomycTrmo!

st koppextHo# pabotsl Kontposepa ¢ MAIL, 8 MAII Heo0X01MMO NPOU3BECTH CIIEAYIONINE HACTPOUKH:
1.“b/An3.I'enep./BMS ~ MPPT” -> “BMS / MPPT” nyukt "MPPT (C)mART " (wiu "BMS+MPPT mART", eciu B
cocrase euie ucnonb3yercs 1 BMS (C) mART).

2.“b/Anz.I'enep./BMS  MPPT” -> “Kon-ollonkin.MPPT” — ycTaHOBUTB KOIMYECTBO MOIKIIOYEHHBIX NapalIeIbHBIX
MPPT.

BHUMAHMUE! Bepcus 10 s MAII nomxksa ObiTh He Hinke 21.0!

Ilpunosycenue Nel. Paboma ¢ Pyurom perxcume.

[pu Brmovyenun Py4ynoro pexuma (nanee PP) B noppasnene "MHaukamus" nosiBisieTCs! JONOIHUTEIbHAS (1ecTas)
CTpaHUIIA:

1 2 3
P W M m /I 1 p A
U p B / P W

4 5
rae:

1 — ykazarens Ha PyuHoit Pexnm;

2 — rmy6una monymsinun HIVUM (cm. nanee);
3 —Tok CII, A;

4 — ganpsoxenne CI1, B;

5 — momHOCTB, TeHepupyemas CI1.

CMEHNTH MHAUKALHUIO C JOTIOJIHUTEIFHOM 1IECTOM HAa OCHOBHBIE IATh CTPAaHHIL M 0OPAaTHO MOXHO CIEAYIOIIM 00pa3oM:
yaepxkuBas kHotniky "BBIBOP", mponssectu nonroe Haxartue (ot 0,5 1o 2 cex) kHonku "BrpaBo/Buus".

B Py4HOM pesknMe BBEIEH JOTOIHATENBHbIN MapaMeTp: riayouna moaymsiuuu [HIAM (PWM).

JlaHHBI TapaMeTp MOXKET U3MEHATHCA B Tuana3oHe oT 1 10 999.

3nayenue 1 coorBercTByeT nosiHoMy oTkmoueHno CIT or AKB (Pa3omknyTsIif koHTYp CII).

3nayenue 999 coorsercTByeT nonHoMy noakioueHuio CIT xk AKB (Hanpsoxenune CII pasHo Hanpspkenuto AKB). [Tpu
n3MeHeHnu napamerpa PWM crenyer umets BBUIY, UTO BHYTPEHHSIS 3allIMTa KOHTpoJulepa pyHKIMOHUPYET U B PyuyHoM
pexxume. DTo 3Ha4MT, uTo Npu HanpspkeHuH Ha CII, mensmiem, yeM HanpsbkeHue AKD mmroc 1 B, konTposiep
OTKITIFOYaeTcs u copackiBaet 3HaueHne PWMs 1.

Wzmennts napamerp PWM BO3MOKHO TOJBKO B pesKMME HHAWKALMN JTOTIOTHUTEILHOM MSATOH CTPAHHUIIBL.

Jenaercst 3T0 CleayOmIM 00pa3oM:

YBenuuenne yrcia enuanl 3Hadenust PWM-— kopotkum (menee 0,5 cex) HakatneM KHOTIKH "BripaBo/Bau3z";
YwMmensmenne uncina exuaut 3aaderns PWM-— kopotkim (Meree 0,5 cex) HaxkaTHeM KHOTKH "BiieBo/BBepx";
YBennuenne uncna aecatkos 3HadeHuss PWM— mmaaeM (0,5...2 cex) HaxkaTHeM KHONKH "BrpaBo/BHu3";
YMeHnblenue uncia aecsaTkoB 3Hadenust PWM — mmunneim (0,5...2 cex) Haxkatuem KHomku "BrneBo/Beepx";
VYBenuuenwue uncia cote 3HadeHus PWM — Haxa u yneprxuBast KHONKY ""BiieBo/Brepx", kopotkum (MeHee 0,5 cek)
HakaTtueM KHoIkH "BrpaBo/BHu3";

YMeHblieHHe uncia coteH 3HaueHus PWM— HaxaB u yaepskuBas kHornky " BrpaBo/Buu3", kopotkum (MeHee 0,5 cek)
HakaTtueM KHomku "BneBo/Beepx".



Ilpunosicenue Ne2. Buewmnue oamuuxu moxka. Ilooknouenue u kaiuopoexa.

Buumanue! CTporo cod.,101aiiTe NoJIPHOCTb MOAKJII0YEHHUS BHEIIHET 0
patunka Toka! HecoburoaeHue 31oro tpeboBaHus MOKeT MPUBECTH K
BbIxoay AKDB u3 crpos, BIu1oTs 10 paspyuenus 0arapeu!

Ba:xHo! Kanuopoeka eneuwinux 0amuukoe moka 603M0)3CHA MOJIbKO npu
nooknwuennoii AKb u moke CII ne menee 5 A!

1. Moaxmrounte B/IT k koHTpOIIIEpY corfiacHO pucC. 1:

Yepuwiid(Cunwmii) mpoBof ("—") k BeiBoay 1 kiiemmsl EXTS;

Benpiit npoBox ("curHaneHbIA") K BBIBOY 2 KileMMbl EXTS;

Kpachsrit mpoBog ("+") x BeBoay 3 kimemmsr EXTS.

Ilpumeuanue: 6 cogpemennbIX MOOUPUKAUUAX KOHMPOTIEPOE 6MECHO KIEMM YCHAHOB/IEHbL PA3bEMbL, KOMOpble
00CIMamo4Ho nPOCMo cOeOUHUMb C PA3béEMamu 0amuuKo6 moKa.

2. He BBIKITIOUYast KOHTPOJUIEP, OCTOPOXKHO OTKIIFOUUTE OAWH M3 ABYX MpoBooB uxynmx ot CII ("+CIT" wmn "— CII") n
npoaensTe mpoBox uepes3 okHo B/IT. [Ins cunsHOTOUHBIX B/IT (0T 100A 1 Oo0MNee) B memsaX NOBEIMICHUS TOYHOCTH
M3MEPEHUs TOKA JKeNaTeIbHO CAeTIaTh HECKOIBKO BUTKOB (0T 2-X 10 4-X). [lonkmrounte mpoBox o6paTHO. Uem Oonbiiee
KOJIMYECTBO BUTKOB, TEM BBLIIIIEC TOYHOCTH U3MEPCHU.

3. Boiiaute B monpaznen "Kamubposka". Ha sxpane XKW nosiButcst cnenyomiee cooOieHue:

K a au 6 p o B K a
a T B T

KOPOTKHM Ha)kKaTHEeM COOTBETCTBYIOLIEH KHOMKOM (B JaHHOM CIy4ae CUMTAeTCs Ta, KOTOpas pacrloyio)keHa Mo ToH
HAJIIKCBI0, KOTOPYIO JKENNaeTe BhIOPATh) BHIOCPHUTE LIENb KATHOPOBKH:

AT - Hatuuk Toka;

BT - Tatunk O60poTtoB Berporenepartopa.

31ech 1 HIDKE MIPUBEJIEH anropuT™ KannopoBku Jlatunkos Toka. Anroput™ kannopoBku Jlaranka O60poToB
Betporeneparopa npuBeieH B mpunoxeHun Ne4.

B b1 6 e p n 1T e A a T 4 U K

mmHHBM (0,5...2 cex) Ha)xaTheM COOTBETCTBYIOMICH KHOITKOM (B JaHHOM CITydae CYMTACTCS Ta, KOTOpas PacloIO0KeHa O
TOH TU(POIL, KOTOPYIO JKeIaeTe BEIOPATh) BHIOCPUTE JATUHK.

4, BBennTe KOJIHYECTBO BUTKOB.

K o a - B o B U T K O B
> 1

Twum BBoa — "UncnoBoi".

5. KannOpoBka (cocrosiiast 13 2-X 3TaroB) HaYHET BHINOMHATHCS U Ha dkpane KK nossurcs coobieHue:

A T x X . X X A
* * %

II o xn o k 0 m T € * * * *

IIpornecc kanmMOPOBKU COMPOBOKIACTCA MPEPHIBUCTHIM 3BYKOBBIM CHTHAJIOM.
B cnyuae, ecnu ok CII He gocturaer 5 A, BbIIaeTCsl COOOIIECHHE:

B sTtom cjydac HCOGXO,HI/IMO BBIATH W3 nojapasaecia U MOBTOPUTH IIaru € 1. 3.



6. Ilo okoHuanuu 1-ro 3Tana 3ByKOBOW CUrHAN IpekpaTutes U u Ha skpane JKKU nosiBurcst cooOrieHue:

C M e H U T e

n o O i p H o c¢c T b !

7. CHOBa OTKIIFOUHTE TIPOBOJ HA KoTopoM ycraHoBieH B/IT, u cmenute nonsipHocTs BJIT (caenaiite CTONBKO K€ BUTKOB C
npyroit croponsl okaa B/IT). Boccranosure noaxirouerue nposoaa ot CII k koHTpoIepy.

Hasxmute xronky "BBIBOP". 3amyctutcst BTopoii aTan KamrinOpoBKH, TIOIHOCTRIO TOBTOPSIOIHit 1-i (cM. 11.5).

8. ITo oxonwyannm kanmuOpoBku Ha dkpane JKKU mosBuTCcs cooduieHwme:

I' o T o B o
1 0100 F F A 6 3046 F 0 4

HiokHsist cTpoka cooOLIeHus! MpeACTaBIsieT co00i Ko GHUIMEHTHI IUT BBIYHUCIEHHs pealibHOTo Toka uepe3 B/IT B
HIecTHaaAIaTepUUHOM (hopmare.

9. Caumure B/IT ¢ npooza CII (nmposox CII noaxitounTe K 0OpaTHO K KOHTPOJUIEPY) U YCTAHOBUTE Ha HY KHBIN
MPOBOJIHUK, COOITI0/1as! TTOJISIPHOCTD:

""" BAT Nel k "+" AKB — 3TOT 1aT4uK oJieBacTCs Ha MPOBOJ ““+” OT KOHTPOJUIEPA BETPOTreHEPATOPaA;

"+" BAT Ne2 x "+" AKDB — 3T0T mar4mk ofgeBaeTcs Ha IpOBOJ “+”° MHBEPTOpPA (€CJIN OH €CTh).

Beliiaure u3 MEHIO B peKUM HHIUKALIH.

10. Tlpu napaienbHOM BKIIOUEHHH HECKOJIbKHX KOHTpOIUIepoB, Bce B/IT No2 HajeBatoTCs Ha OIMH MPOBOJ, BEAYILHUiT OT
AKBD k NuBepTopy.

Ipumeuanue: Ecnu y Bac yemanosnen uneepmop MAII u/uau BMS (¢ LiFePO4 AKB) sicenamenvho coeounums ux
COOmeemcmeyouumMu Kabeasimu mexncoy coooll.

Hanpuwmep, ecnu ycranosneH naeeprop MAII, u [Tonp3oBarens pemui UCIOIb30BaTh BCTPOSHHBIE B KOHTPOJLIEP pelie, TO
KOHTpOJUIepy HeoOxoauma nHpopmanusi— ects 1 220B Ha Bxone MAII (1.e. uto MAII tpancioupyer 220B co Bxoxa Ha
BBIXO]], HATIPHMEP, CIIH BKIIIOUEH OeH30reHeparop). B TakoM ciryyae KOHTpOJUIep BKIIOYHT pelie (€Cin B MEHIO 9TO
pa3peleHo) U B He3aBUCUMOCTH OT APYTUX yCTaHOBOK. Hampumep, B 3TOM cirydae, MOKHO TTOIKIIOUUTE XOJIOAMIBHUK K
TpaHciupyeMbiM 220B (ecu 0H TOIKITIOUEH Yepe3 pelie KOHTpoliepa), naxe ecnu conHma Het u AKB pa3psokeHs!.

Ipunoscenue No3. QoHos/1eHUE NPOZDAMMHO20 00ECHEYUCHUAL.

[Tonp30BaTenb MMEET BO3MOXKHOCTH 00HOBHTH [Iporpammuoe Obecnieuenue (nanee [10)konTposutepa.

IIpu nepe npomuske, KoHTpoiep Hafo OTKIIOUUTH OT BCETO, KPOME aKKyMYJISTOPOB ¥ KOMIBIOTEPA.



Ilpunoscenue Nod. Paboma Konmponnepa ¢ Bempozenepamopom .

Ba:xno! Paboma Konmponnepa c Bempozenepamopom 603moxcHa moavko npu
UCNONb306AHUU 0ONOJITHUMENbHO20 010Ka Ne2 (konmponnepa BI')!

Bnok-cxema HOJKIOYCHUA BeTporeHepaTopa K KOHTponnepy IMOKa3aHa Ha PUCYHKE:

MPPT-
KoHTposninep

T

MHBepTOp
BeTporeHepaTop BnOK N92 LOatuunk O6opoTos (MA|"|)

TOH AKB

OcHoBHoe otnuune Berporeneparopa (manee BI') ot CII, kak HCTOUHHUKA SHEPTUH, COCTOUT B TOM, UTO MPH OTCYTCTBUH
Harpy3KH U CHJIBHOM BETpPE MPOUCXOANUT 3HAYUTENBHBIH POCT BHIXOTHOTO HAIpPsDKeHUs: 1 000poToB poTopa BI'. Poct
HAaIpspKeHUS] MOKET IPUBECTH K BBIXOJy U3 CTPOsI KOHTPOJUIEPa, a pocT 000poTOB K pa3pymenuto BI'. [lis
MPeI0TBPALEHHsI HeXKeNaTeNbHbIX ocseacTBui Mex 1y BI' u KoHTposuiepoM He00X0IMMO YCTaHOBHUTH JIOTIOTHUTEIHHBINA
650k Ne2. dyHKIMOHATTBHOE HAa3HAYEHHE ITOTO OJI0KA COCTOUT B KOHTPOJIE 32 HANPSHKEHHEM H 000pOTaMu
BerporenepaTopa - B ciy4ae BbIX0Ja HanpsHKeHUs (000pPOTOB) B OTTACHBIN AUama3oH, 010Kk Ne2 moakiIrodaer
JIOTIOJTHUTEIBbHYIO Harpy3Kky B Buae TOHOB, 9TO NIPUBOANT K CHIKEHHUIO KaK BBIXOJHOTO HAIPSDKEHHS TaK U 000pOTOB
Berporenepatopa (Topmoskenuio BI).

Ocobennoctu padotel KonTposiepa ¢ Berporeneparopom.

Jo ycranoBku BI' Ha MauTy coOpaTh cXeMy, COTJIACHO BBIIICTIPHBEICHHOMY PHUCYHKY.
B 61oke No2 HE0OX0IMMO YCTaHOBUTH HAIPSHKCHHE OTpaHIueHs st puMensiemoro BI'. Hanpsbxenne orpanmueHus
nMeeT auanaszon 85...180 B.

2. Ilonv3oeamensvckue ycmanosxku Konmponnepa ons pabomsr ¢ Bempozenepamopom.

2.1. B pa3nene mento "Pexxumbr PaboTsr" B mogmento "Tun Mcrounnka" Beiopath "Betep". [Toce dero B paszene MEHIO
"YcranoBku" nmoameHto "YcraHoBKY VcTouHMKa" CTaHYT AOCTYITHBI JUIsl peaKTHPOBaHMs TapameTpsl 1uist B

B ocrampaOoM pa60Ta KOHTpOJ'IJ'IGpa HC OTJIMYACTCA OT pa6OTI>I ¢ ConneunbivMu [lanemsamu.



O6wme pekoMeHAALUN NO IKCMNyaTauum U NOAKIIOYEeHUI0 KoOHTponnepa, ClN n gpyroro
o6opynoBaHuA.

1) Ana MmHUManbHoro komdopTa B 3aropogHoOM oMe, Ha LIMpoTe cpeaHen nonockl Poccun, cymmapHas mowHocTb Cll
normkHa ObiTb He meHee 600 BT. Hanpumep, 3 conHevHble naHenu no 24 B 200 Bt. A npaBunbHen, Ans Ce30HHOIo
npoxwuBaHus, ctaButb - oT 1000 go 2000 Bt CI1. Ecnu npoxvBaHue OyaeT 1 B 0OCeHHe-3uMHWI nepuog — Toraa ot 2000 Br,
HO ny4ywe - ot 4000 Br.

2) Heobxogumo obecneunTb ycnoBmsi, YTobbl CONHEYHbIe NaHeny pabotanu xoTa 6bl YaCTUYHO M B MAcMypHYyto norogy. Ans
3TOrO HY>XHO COEAMHUTb KX TakK, YTOObI Mx obLwee HanpskeHre Bbino BeicokMM. Hanpumep, 3 naHenu (no 24 B kaxagas)
nocrnepoBaTenbHO — 3To No3sonseT moaenb koHTponnepa K3C DOMINATOR 200\100 (T.k. He 6onTcst BXOAHbIX
HanpsbkeHun o 200 B (3nmoin B xonoaHble OHW, HAaNpsKeHUE OTKPLITOW LIENW KaXaon naHenyu MoxeT gocturats 55 B,
NMo3TOMY CTaBWUTb GonblUee KONMYECTBO NaHernen NocrneoBaTernbHO ONacHo), YTO B 3TOM Cry4Yae BO3MOXHO, €Crn HEeT
Harpy3ku). Ewé 6onbliee HanpsikeHue BblaepxuBaeT Mogens koHTponnepa K3C DOMINATOR 250\60, - oHa no3sonsieT
NOAKMYaTh A0 4 CONMHEYHbIX NaHenen ¢ HOMUHanbHbIM HanpsXxeHuem 24 B kaxaasi, nocnegoBaTenbHoO.

B vtore, n npn 3ateHeHun obnakamy BCE paBHO HaMpshkeHWe OT HUX ByaeT AoCTaToOYHO BbICOKOE ANs 3apsga
akkymynsatopoB (AKB). EctecTBeHHO, Haww KOHTponnep ymeeT pabotaTe ¢ nobbimn AKB Ha Bbixoae, COeAUHEHHBIMU Ha
nobble HanpsbkeHus (12 B, 24 B, 48 B, 96 B) — cambiM onTumManbHbIM siBnsieTca 48 B, Tem 6onee, 4Tto 1 acbdekTMBHbIE
BETpOreHepaTopbl OObIYHO BLIMOHEHBI HA 3TO HaMNpsXeHue. U elwé NnoToMy, YTO MOLLHOCTb CONTHEYHOrO KOHTpornepa
3aBUCUT OT CUIbl TOKa, KOTOPYIO OH crnocobeH obecneyunTs. MonyyvaeTcs, 4To ecnu koHTponnep Ao 100 A nogkntounTb K AKB
C HanpsbkeHnem 24 B, To OH MOXeT BblgaTb MoLHOCTb A0 100 A* 24 B = 2,4 kBT1. A ecnu a1oT e koHTponnep 100 A
ucnonb3oBaTtb B cucteme Ha 48 B, 1o yxe 4,8 kBT.

[anbHenwee HapalmMBaHne HanpsbkeHMA MaccmBa conHeyvHbix naHener (300 B n 6onee) obbiuHO HelenecoobpasHo, T.K.
BeAET K cywiecTtBeHHoMy ymeHbLueHunto KMMO. U Ttak ke moHTax Cl1 ctaHoBuTCcs BCE Gonee onacHbiM. Jaxe 150 B
MOCTOSIHHOIO HanNpPsXKEHWs1 OMAacHO A1 XXM3HW 1 TpebyeT TwaTensHoro cobnoaeHns TeXHUKN 6€30nacHOCTY NpY MOHTaxe
naHenemn n NOAKIMKYEHMWIO K KOHTpONIepy.

Ecnu Heobxoanma ewwé 6onbluas MOLHOCTb, TO Leno4dkn u3 coeamHénHbix Cl,cneqyeT noaknodatb Mmexay cobon
napannernbHo.

3) B cpeaHeit nonoce Poccun 1 ceBepHee, ecnv peydb MAET O KPYrnorognyHoOM MCMosb30BaHWUK, CONTHEYHbIE NaHenu
pa3ymHel KpenuTb BepTUKanbHO (MK NOYTM BEPTUKabHO, Hanpumep nog yriom 70°) u xxenaTenbHO ¢ HebomnbLLIOW
opveHTaumen no CTopoHaMm cBeTa (Hanpumep, NOMOBUHY NaHenen OTBEPHYTL OT KXKHOro HanpasneHus Ha 30° Ha toro-
BOCTOK, a AApYryto NonoeuHy - Ha 30° Ha toro-3anag). MoxHo 1 no cTopoHaMm Aoma, Ha hacagax pacnonoXuTb, ecrnm Takne
ycrnoBwusi ecTb (He 0653aTenbHO rHaTbCH 3@ TOYHBIM COOTBETCTBUEM YIIIOB).

BepTtukansHas yctaHoBka CI1 xopolua Ans CHEeXHbIX 3uM (M BoobLle 3To 61aroTBOPHO BNMSIET HA CPOK CyxDbl maHenen,
KOTOPbI CTAHOBUTCH NPAaKTUYECKN BEYHBIM, @ TaK Xe Ha UX YACTOTY, @ 3HauuT - 1 BonbLuyto oTAavy). [Ans nonHon
aBTOHOMUW XXenaTenbHa OpueHTaumMs NaHenew no CTopoHaMm ceeTa. ITO NO3BONSET PACTSAHYTb ANUTENBHOCTb NOCTYMNEHUS
3HEpPrun B CBETINOE BpeMS CYTOK (3TO AaéT BO3MOXHOCTL BornbLue ncnonb3oBaTh anekTpuyectsa 6e3 pacxoaa
aKKyMyrnsTOpOB, Aa U CaMu akKyMynsaTopbl, B 9TOM Cryyae, Nnyylie 3apsxaroTcs, T.K. OHN TPebyoT AnuTenbHbIX 3apsaoB
mManbiMu Tokamm). Ecnu Takum obpa3om pasHoHanpasneHo copmeHTupoBath Cl1, To ux Heobxoammo nogknoyvaTb yepes 2
COSTHEYHbIX KOHTpOMMepa (Unn Yepesa KOHTPOMNep C AByMS BXOAaMW) MU K OGHOMY COFTHEYHOMY KOHTPOSNEpPY, HO Kaxayto
13 pa3HoHanpaBfeHHbIX rPynm, Yepes CBOW Pa3BA3bIBAOWNIA ANOA PACCHUTAHHBIV HAa COOTBETCTBYIOLLMI TOK.

OO6Lwee NoCTynneHne aHeprum Npu BEPTUKANbHOM PacrofnioXeHUN NaHenewn, a Tak e npyu X opueHTaumm no CTopoHam
cBeTa, OyaeT HEMHOrO MeHbLUE, YeM MPU KXKHOWM OPUEHTaLUN 1 Nog ONTMMAarbHbIM YTIIOM 45151 KOHKPETHOrO BpEeMeHU roga
Ha KOHKpeTHOM WwupoTe. OgHaKko, 3TOT Nepemn3bbITOK 3Heprun npuxoauncs 6bl Ha 2 — 3 AHEBHbIX Yaca, T.e. Toraa, koraa
3HEPruun 1 Tak NOJHO, U Koraa €€ NpoCcTo HEKYAa UCNONb30BaThb.

Camble nyduune no KO v no 4ONroBe4YHOCTU COSNHEYHbIE NAaHEeN - 3TO MOHOKpUcTannmnyeckne. Ho n CToaT OHM HEMHOrO
A0poXe NoNMKpucTanimnyeckmnx niuc HaMHOro ny4yille caMmoo4YnLLaoTCcAa OT CcHera 1 obneneHeHWA.

[ns obecnevyeHns eCTeCTBEHHON BEHTUMNSALMN MEXAY NAHENSMMU U OCHOBAHMEM OCTaBNAT BO3AYLUHbIN 3a30p 5 — 10 cm
(naHenu, HanpuMep, MOXHO KPENWUTb Ha antOMUHUEBbLIX YroJikax, KOTOpbIe MPUKPYYMBAKOTCS K OCHOBAHUIO Yepes CTOMKU C
HaZeTbIMU antoMUHUEBbLIMY Tpybkamu 5 — 10 cm anvHowm).



"pachmk paboTbl 0O6BIYHOWM CONHEYHON CUCTEMBI U «MPAaBUMbHONY CONTHEYHON CUCTEMbI C YCTAHOBINEHHON MOLLHOCTbI0 CI1
1500 — 2000 BT B XapKuii MIOHBCKUIA CONTHEYHBIN OEHb.

A). U 0BbI4HOI CO! ] B il fieHb

B). Ucnol cBep
OPUEHTUPOBAHHbLIMY Ha 10-B U 10-3, C CONHEYHbIM koHTponnepom ECO Sueprus MPPT
B COMHEYHbIN AeHb

3apsia AKB ot ConHeyHas
ECO OHeprus Heprusi He UCNonb3: aHeprUs

ConHeyHas
—~ aHeprus

MowyHocTb
MowHocTb

OHepris He
1cnonb3yertcs

7 9 1 13 15 17 19 Bpems T 9 1 13 15 17 19 Bpems

"padmk paboTbl 06BIYHON CONHEYHON CUCTEMbI U «NPaBUMBbHOWY» CONTHEYHOW CUCTEMBI C YCTaHOBMNEHHOW MoLlHOCTbo CI
1500 — 2000 BT B nacMypHbI MIOHLCKUIA AEHb.

- B). U 0BbI4HOI i 8 06! 7 fieHb: % r). Ueno. 7 CONHEYHOR csep

5 8 0CHOBHOM pacxop ot AKB (p X 3apsia o1 5 p Ha 10-8 1 10-3, ECO neprus MPPT
e e 8 06navHbIit AeHs
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5 ot 0Bbl4HOrO ConHeyHan
3apsin AKb ot
gi COIHEHOPD, pﬂg aHeprus 3Heprus He 1enonb3.
ConHeyHas KOHTpONnepa ECO 3Hneprus %
2 ° P
JHeprus
; ]
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FTAPAHTUIHbBIE OBA3ATE/IbCTBA

TapanTuiiabie 00s13aTEIHCTBA HE PACTIPOCTPAHSIIOTCS Ha!

* [ToBpexneHus, NPUIMHEHHBIE TPO30BBIM Pa3psIoM;

* [ToBpexieHns1, BEI3BaHHBIC HENPABUIIBHOW YCTAHOBKOM (HENPaBMIIBHOE MOIKIIIOUYCHHE);
* [loBpexkeHus1, BbI3BaHHBIE HENPABUIIBHBIM TTOAKIIOUCHUEM K aKKyMYJISITOpaM;

* [ToBpexieHus1, BRI3BaHHBIE DKCIUTyaTallMel U3/1eJIUs B IOMENICHUH C BRICOKOW BJIQ)KHOCTBIO M/MJIM TIOTIaJaHueM
KHUJKOCTEH Ha/BHYTpPb PHOOPA;

+ Cityyan MoBpeXXICHHS H3EIIHs BCICACTBUE NOMAgaHNs B HETO IOCTOPOHHUX MTPEAMETOB, HACCKOMBIX U JKHIKOCTEH, a
Taroke HecoOmoaenus [lokymnaTeneM ycnoBuii SKCIUTyaTalluy U3AENNUs, 1 Mep 0e30I1aCHOCTH, IIPEIyCMOTPEHHBIX
ITacnoprom uspenus.

HpOI/l?'BOI[I/lTeJ'IB u npoaasen H31eJMid He HeCEéT OTBEeTCTBEHHOCTH 3a l'lpﬂMOif'l WIH KOCBEHHBbI yulepﬁ,
CBSI3AHHBIN ¢ 3Kan1yaTauneﬁ n3aesis, B TOM 4ucJjie TPETbUM JIMIaM.



TAPAHTUMHbINA TANIOH

Ha costHeuHbIH KOHTpOoJLIep K9C PRO/DOMINATOR MPPT

[ara nmponaxxu ToBapa

Llena

[Tognuce mponasua

Jlata n3roromieHus ToBapa

S/N:

Monensb:
PRO

DOMINATOR
Toxk
Hanpsizkenue

Tapantuiinsiii cpok — 1 rox co AHSA mponaxu, HO He 6oee 1 roga 1 4X MecsIeB ¢ TaThl H3TOTOBJICHUS.
Cpoxk ciyx0s1 mprbopa — 6 JeT.

IapanTHiiHBII peMOHT (1aTa)

lapanTuiinblil peMoHT (1aTa)

I"apanTuitaelil peMoHT (1aTa)

lNpumeyaHue:
apaHmuliHbIl peMoHm npou3eoouUMCs rpu Haau4yuu nedyamu upmsl, amsbl Npodaxu 8 2apaHMUlHOM marsioHe u nodnucu rnpodasya.
apaHmuliHbil (6ecrinamHbili) pPeMOHM He nPou3eoduUMCs NPU HapyweHUU Hacmosiwel UHCMPYKUUU Mo 3KCyamayuu, HapyuweHuu
naom6 unu UHo20 eMelwamerbcmea 8 KOHCMPYKUUIO.



