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TexHU4Yeckue XxapakTepUCTUKH

Cxema nuTaHus 3O+N
HNuana3oH (a3HOro HanpsbKeHust NUTaHus, B 176-264
MakcruManbHbIN oTpebsieMbiii TOK Ha a3y, A 49
Kos¢¢uupent mouHoctr PF 0,97
CTOMKOCTb K UMITyJibcaM BbiCcOKOM 3Hepruu L-N, LN-PE, kB 2,4
B03M0>KHOCTb pabOThI OT IBYX M 0JJHOM (ha3bl CO CHI)KEHUEeM MOLIJHOCTH| Jia

KITJ 0,94-0,95
MakcuMasibHasi MOLIJHOCTb B Harpyske, KBt 22
MakcrMa/bHbIM BBIXOIHOU TOK, A 60
viana3oH BbIXOHOrO HarpspkeHus, B 250 - 430
MakcumasibHOe BBIXOZHO€e HallpsKeHre Ha X0JI0CTOM xoAy, B 500
WHuTepdelic ynpasieHust RS485
Hanmuue rasbBaHUYeCKoM pa3Bs3KU OT CETH Ja

CTpyKTypHaa cxeMa 3apAaHOM YCTaHOBKMU

CTpyKTypHasi cxema 3apsiiHOU yCcTaHOBKHM (zasiee 3Y) cMm. Jluct 1. [1punoxxeHue A.

3Y cocToUT K3 Tpex CWIOBBIX OJHO(A3HBIX MOAY/IeH MUTAOLIUXCS KaKbIM OT
cBoelt (ha3wl, 6;10ka A5 — 6/10Kka yripaByieHusi 3Y, aBTOMaTHUeCKOro Bbik/touaTens SF,
CU/I0BOr0 KOHTakTopa KM 1 KHOMKU aBapyuiHOro octaHoBa SB. Bce Tpu CU/IOBBIX MO-
Aysl CXeMOTeXHUYeCKHM M KOHCTPYKTMBHO TIOJTHOCTBIO WJEHTUUHBI, ¥ B3aWMO3aMeHs-
eMbl. MakcuMasibHasi BbIXOJHAsi MOIIJHOCTb KaXK[Or0 CUJIOBOTO MOJAYJ/SL COCTaBJISIET
7.5kBT. OfnH Takoi MOy MOKeT ObITh UCTIO/Ihb30BaH B KauecTBe OT/ielbHOro 3Y wWin
WCTOUHUKA MTUTaHUs ¢ GYHKI[MeN cTabuImM3aliii BLIXOJAHOTO TOKa.

C/i0keHre MOLLIHOCTeM BCeX TPeX MOAYJIeW OCYLLeCTBIISIETCS Ha MOCTOSSHHOM TOKe
3a CueT MSTKOM BbIXOZIHOW XapaKTepuCTHUKX Ooka A3 u o011iero yripaBieHus, popmupy-
emoro 670kom A5. Takoe pellieHre, ¢ pas/iesieHreM 110 ¢a3Ho npeobpa3oBaresieii 00y-
CJIOBJIEHO yC/IOBUEM 3a/lauM 0 Heo0X0JuMOoCTU paboTsl OT 3, 2, 1 ¢a3sl cetu. CrokeHre
Ke MOIITHOCTel 1iocsie 6/10ka A2 HEBO3MOJKHO, T.K. B 3TOM C/Tyuae OyJieT HapylileHa Hop-
MarnbHas pabora KoppekTopa Ko3dduileHTa MOIHOCTU. [To/HOIeHHbIN Tpexda3HbIi
KOPPEKTOp Ko3(uLirieHTa MOL[HOCTH 3/]eCh He TIPUMEHHM 10 YCJIOBUIO 3a/lauM.

C 11e/1b10 Y/IeTIIeB/IeHYs], YTIPOIIeHNsI U YMeHbIIIeH!sI TabapuTOB CUJIOBOTO MOJY /IS,
ec/iu HeT kecTKUX TpeboBaHuii K PF, oT 6710ka A2 MO>XXHO OTKa3atbcs. B 3TOM ciyuae
3HaueHue PF Ha MakcumasibHOM MolifHoCcTU 6yeT okosio 0,5-0,6. Tak, Harmpumep, To-
CTPOEHO TI0/IaB/IsItOIIee OOJIBLIITMHCTBO CBAPOUHbLIX MHBePTOPOB. O/IHAKO, 3HaUeHHe KO-
3¢ ¢urLeHTa MOLHOCTHA U B 3TOM C/Iyyae MOKHO MOBBICUTH /10 YpoBHs 0,7-0,9 npumeHuB
naccuBHbIlt KKM, ofiHako rabapuThl yCTPOMCTBAa BHOBD YBETUUATCS.
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B coctaB cuioBoro Mojy/ist BXOAUT 4 PyHKIMOHATBHBIX 6/10Ka:

1. Brok Al. ®unbTp 3/1eKTPOMarHUTHLIX romex (OMIT) ¥ UCTOUHUK NUTaHUsS COO-
crBeHHBIX HYXJ, (MTICH). /laHHbIM 610K 06ecrnieuriBaeT GUILTPALUIO 3/IEKTPO-
MarHUTHBIX [TOMeX MOCTYTAKLIMX U3 CETU U NMOMeX, (HOPMUPYIOLIUXCS B CAMOM
CUJIOBOM MoJyJie, obecrieurBaeT 3alljUTy OT WUMITYJ/IbCHBIX IepeHarpsbkeHrud B
cetu. ObecrieuriBaeT GYHKLIMIO OrpaHUUEHUs ITyCKOBOTO TOKa U (hpopMUpyeT Bce
HeoO0XOZMMble HarpsKeHUs1 TUTaHusI.

2. bnok A2. AkTuBHBIN KoppeKkTop Ko3¢¢uuprenTta moiHocty (KKM). KKM ¢op-
MUpYyeT NoTpebJisieMbli TOK U3 CeTH OM3KUI K CUHYCOMATbHOMY U 0becrieuu-
BaeT PF Bceil ycraHoBku 0koJj10 0.95 — 0.98 Ha MoijHocTsix 0.5Pmax u Gosnee.

3. Baok A3. DC/DC unBeptop. ObecrnieurBaeT raibBaHUUeCKY0 pa3Bsi3Ky U cTabu-
JIU3aL1I0 BBIXOJHOTO TOKA, (()OPMUPYS MITKYIO BBIXOJHYIO XapaKTepUCTHKY 10
HarpsDKeHUH0.

4. Bnok A4. Bnok mukpokoHTtpoJiiepa (MCU). ObecrieuriBaeT KOHTPOJIb U yTIpaB-
nenve Onokamu Al1-A3. VimMeeT u301MpOBaHHBIM HHTepdelic BHYTpeHHero
yripaBienuss RS485. Kpome Toro, 610k umeet cobCcTBeHHBIN HEOO/IBIION TUPPO-
BOU AMCIIIel ¥ OpraHbl yripaB/ieHuss He00X0AUMble TIPU MeCTHOM yTIpaBIeHUH
OJIHUM CUJIOBBIM MOZYJIEM.

CuioBoM Mojy/ib TipeficTaB/isieT COOOM TIOTHOCTBIO 3aKOHUEHHOe YCTPOMCTBO CO
CBOMM KOPITyCOM U TI0 YCJIOBUIO 33/lauM C )KUJKOCTHBIM OXJIaZiuTesieM, KOTOPBIA BXOAUT
B 0011[y10 cuCTeMy oxJiaxaeHus 3Y.

Bnok A5. O6ecrieunBaeT (yHKL[MIO BHEIIIHETrO yrpaByieHus TI0 W30IMPOBAHHOMY WH-
Tepdeiicy RS485. YripaBieHue 1 HaCTPOHKY paboThl 3Y € TIOMOIIBIO TTaHEe M yIIpaBJie-
Husi 3Y, ynpaB/ieHue TpeMsi CUJIOBBIMU MOZIYJ/ISIMU 110 BHyTpeHHeMy UHTepdelicy RS485,
n00a/aHCUPOBKY BBIXO/IHBIX TOKOB CUJIOBBIX MOAyJiedi paboTaroimx Ha 001y
Harpy3Ky. dopmupyeTr HamnpsbkeHue TMUTaHUsl CAIOBOrO KOHTakTopa KM M uCTOYHHKA
TUTAHUSI CUCTEMBI OXJIaXKJeHus oT 1, 2 unu 3 ¢as.
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KpaTkoe onucaHue CXeMOTeXHU4YeCKUX peLueHun

1. bnok Al - ®unsTp MMM n UMNCH
Cwm. [Tpunoxxenuve A, uct 2.

OCHOBHOM CUIOBOM (U/BTP BBITIOJIHEH Ha BYX CHUH(a3HbIX Apoccensax L1A1,
L2A1 u coorBercTBYyrOLLIMX X M Y KOHJeHcaTopax. 3allUTy OT UMITYJIbCHBIX T1e-
peHarnpskeHuit 1o tenu L-N obecrieuriBaet Baprctop RV2A1, no tenu LN-PE
Bapuctopsel RV1A1, RV3A1 u raszosei pa3psagHuk FV1A1. ITaccvBHas 3aiura
Tak)kKe OCyllecTB/IAeTcss X ¥ Y KOHZieHCaTOpaMU U UHAYKTUBHOCTSIMU Jipocce-
neii. ['apaHTHpoBaHHas 3aiyTa obecrieurBaeTcsi Ha ypoBHe 2kB L-N u 4kB LN-
PE.

NIICH BbITO/IHEH Ha YeTbIpex MOJYJ/IbHbIX TepMeTUUHbIX UCTOYHUKAX TTUTaHUS,
yCTaHaB/IMBaeMbIX Ha MeuyaTHYIo TuiaTy. Takoe peliieHHe BbIOpaHO M3-3a coobpa-
JKEHUM CTaHJapTHOCTH M JIOCTYITHOCTH U He BBICOKOW CTOMMOCTH TaKUX UCTOY-
HUKOB nuTaHusi. [Ipy Heo6X0AUMOCTH MOXKeT ObITh pa3paboTaH CBOM UCTOYHUK
nuTaHus MOLLIHOCTBIO 30-35BT. 119 CHU)KeHYs BO3MOXKHOT'O BJIUSIHUA U “TIPO-
n1a3a” MOLHBIX TTOMeX 10 LieMsiM NMUTaHus1 GOpPMHUPYeMbIX KaCKaZlaMu CUJIOBOTO
MOZAY/Isl, TPUMEHEH AonoaHuTenbHbIM GuabTp OMII Ha gpoccensax L3A1, L4A1.
Ilernb orpaHrueHUs IyCKOBOT'O TOKA BBIMIO/IHEHA Ha pe3ucTtope R2A1 v LIyHTH-
pytouumM ero pesie KV1A1 nocie 0KOHYaHUA MpoLecca 3apsza 3/1eKTpoIuThue-
CKMX KOH/IEHCATOPOB CUJIOBOI'O MOAYJ/IA. YIIpaBjeHHe pejie OCYLL[eCTBIISAeTCS
CUTHAJIOM, TIoflaBaeMbIM ¢ 6/10ka A4 1jerb ICL1.

2. bnok A2 - KKM
Cwm. ITpunoxenuve A, muct 3, 4, 5.

OcHoBa Osoka KKM, 3T0 crneuuanu3upoBaHHass Mukpocxema DA1A2 -
UCC28070 — pByxda3nbiii KoHTpossiep KKM mnpejgHa3HaueHHbIN CrieldajbHO
JJIS1 CO3/JaHus1 MOLLIHBIX M CBEPXMOILHbIX KOPPEKTOPOB K03((HULIMeHTa MOLLHO-
ctu. KoppekTop BeInosiHeH Ha ABYX apoccensx L1A2, L2A2 u ueTbipex ObICTpO-
pevctByromx IGBT tpansucropax VT1A2 — VT4A2 tuna IKW40N65WRS.
YnpaBnieHve TpaH3UCTOPaMM OCYILIECTBJISIETCS Yepe3 CBOeHHbIE paliBephl 3a-
TBOpoB DD1A2, DD2A2 tuna UCC27524A. UYacrora nepekmtoueHuss 60 xI'm.
KKM ¢opmupyet cunoByto mmHy 390-400B ¢ MakcMManbHBIM TOKOM Harpy3kH
no 22A.

N3menenve Nel [Hara 22.12.2021




KogumuEB. | SapAnaHasA YCTaHOBKA MOLWHOCTbIO 22

Crpanutia

KBT onsa LiOn/LiNMC akkKyMynatTopos

Bce cunoBele 3smemeHTel KKM KpensiTc K OX/IaIMTENIO 4yepe3 U30/UPYHOLLUe
TeIUIONPOBOJALLIME TIOMJIOKKA U3 okcuga amomuHusa Ttuna KC304000-
T0247.038A, nubo nutpuga antomuuust KC304000-TO247.05NX.

CyMMapHasi eMKOCTb 3/IeKTPO/IMTUYeCKUX KOHJeHCcaTopoB B Harpyske KKM —
6600 Mk®, uTo obecrieurBaeT aMIUIMTY/y MyJ/bCAl[Mii HA CUJIOBOM IIIMHE OKOJIO
12B.

Ha OY DA2A2 Brino/iHeHa cxeMa C/Ie)KeHUsI 3a YPOBHEM CeTeBOr'0 HarllpsyKeHUs
B cnyuae eciiu HanpsbkeHue B ceTu OyzeT Bbillle 265B, mubo Hke 176B, To mo
tensMm LINE_OVP, LINE_UVP 6yzeT nojilaH COOTBETCTBYOIIUM CUTHaM B G/10K
A4. Otkypga 6710k A4, rio et SHDN_PFC nipousBefieT BoikmoueHre KKM u
DC/DC uHBepToOp.

Ha OY DA3A2 BrIrno/iHeHa cxema C/Ie)KeHUs 3a YPOBHEM HarlpsyKeHUs Ha CHJIO-
Boii mHe +400B. B ciyuae, eciiv 1o kakuM-mnbo npuurHam KKM He paboTaet
Y HanpsDKeHUe Ha 1iMHe cocTabisieT MeHee 360B Oyzet BbiZiaH curHai B 6710k A4
no uenu PFC_UVP. Tlpu takom curhHane, 60k A4 mpousBefeT BBIK/IHOUEHHUEe
KKM u DC/DC viHBepTOp.

Ha ontpone U5A2 u Tepmoctatuyeckom aaturke KSD9700- 90°C BeirnosiHeHa
3al|Ta OT TieperpeBa, 0TpabOTKa 3aIUThl ocyIriecTBisieTcs 6i1o0koM A4. [Tpume-
HEHUe TePMOCTaTUUeCKUX JaTUYMKOB, [103BOJIsSIeT BeCTU KOHTPOJIb TEMITepaTyphbl

B HECKOJIBKMX TOYKaX OJHOBPEMEHHO, MOAK/II0Yasa JaTuUKU [10CIe0BaTeIbHO.
Bce cBs13u ¢ 6510koM yripaBiieHusi cuioBbiM MojysieM (MCU) A4 uMeroT ranbBa-
HUYECKYIO pa3Bs3Ky uepe3 COOTBETCTBYIOLLME ONTPOHBI.

. bnok A3 - DC/DC uHBepTOp
Cwm. IIpunoxenue A, mucr 6, 7, 8, 9.

bJioK mHBEpTOpa MocTpoeH Ha 6a3e crielanM3vpoBaHHON MUKpocxeMbl DA1A3
turna UC3875DWP. CuioBasi yacTb MHBEpPTOpA TIpe/ICTaB/sieT COO0M TTOTHOMO-
CTOBYIO cxemy. B Ka)k/1oMm 1yiede MOCTa MPUMEHEHO 10 TPU ObICTPO/IeHCTBYIO-
umx IGBT tpansucropa, thrna IKW40NG65WRS. Yacrora nepekstouenusi 60
k['U. [l71g yripaB/ieHusi TpaH3UCTOpaMH NPUMeHeHbl ONTOU30/IMPOBaHHbIe Apaii-
Bepbl U1A3-U4A3 tuna VO3120 ¢ gonosHUTeIbHBIM YCUIUTEe/IeM Ha TpaH3U-
cropax. [IutaHve Bcex ApanuBepoOB [i/1s1 TTIOBBILLIEHUS] HAaZ|@)KHOCTHU MepeK/TIoueHus,
IBYXToJiApHOe, +15, -15B. [l nuTaHus BePXHUX K/IFOYer MOCTa, IPUMEeHEeHbI
OTZe/bHbIe U30/IUPOBaHHbIE ABYXIIO/APHbIE UCTOUHUKU NUTaHUd +15, -15B nimn
+15, -12B.
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T.0. cunoBas cxeMa UHBepTOpa IOTHOCTEIO ra/IbBaHUYECKU pa3Bs3aHa OT yIIpaB-
nstiroiied MukpocxeMbl DA1A3. OTo N03BOMMIIO HANpsIMy0 CHUMaTh Hampsbke-
HYe C TOKOBOIO LiiyHTa R2A3 Ha BbIXO/je MHBEpTOpa TeM CaMbIM I0OBbILIAs TOY-
HOCTb YCTaHOBKHU BBIXO/IHOI'O TOKa WHBEpPTOpa U ero usMepenue. HarpspkeHue ¢
LIyHTa MOCTYIaeT Ha yCunTe b noctpoeHHbit HA OY DA2A3A, fanee ycuieH-
HOe HarpsbKeHUe TOCTyTaeT B TeT/0 o0paTHOW cBsiz3u MHKpocxemMbl DATA3.
HarnpspkeHue 3aiaHus Ha yIIpaBIISIOLILYI0 MUKPOCXeMY IIOCTyIIaeT C BbIXO/a Mac-
mrabupytoiero ycunutenss DA3A3. B cBoro ouepe/ib, Ha HEro HarpsbkeHue 3a-
nmanusi mocrymaet ¢ 6;o0ka A4 no e CUR_REF.

OC 1o ToKy ¢opMHpyeT MATKYIO BBIXOJHYI0 XapaKTePUCTUKY MHBEPTOPA, UTO
103BOJIsSIeT CKJIaJbIBaTh MOILJHOCTU BCeX TPeX CUJIOBBIX MOZYJIeW IO IOCTOSIH-
HOMYy TOKY. JlomosHUTenbHYI0 OanaHCUPOBKY B mipefiesiax +5% obecrieuriBaeT
6710k A5, roficTpavBasi ypoBeHb 3a/laHusl 110 BeJIMUMHE peasibHOr0 3HaueHusl To-
KOB BCE€X TPeX CUJIOBBIX Moay/en 3Y.

BbIX0/iHOe HampsyKeHWe WHBEpPTOpa IMOCTYIaeT Ha KOMITapaTOp BBIMOJHEHHbIN
Ha OY DA2A3B Ha KOTOpOM peasi30BaHa CXemMa OrpaHUYeHUs BBIXOIHOI'O
HarpspKeHus1 MHBepTopa Ha X0JIOCTOM X074y, ypoBHeM 0koJio 500B.

Ha sniementax VI21A3 u USA3 peanur3oBaHa cxeMa BK/IFHOUeHMs/BbIK/TFOUeHUs
VWHBEPTOpPA CUTHAJIOM, ITOCTYTIAIOIINM C 6/10ka A4,

[ToLMK/IOBOM KOHTPOJIb TOKA B MOCTE MHBEPTOPA BBIMIOJIHEH T10 KJIAaCCUYeCKOU
cxeMe Ha TpaHcopmaTope Toka TI1A3 ero BbinpsmuTene u RC 1jernouke
R81A3, C56A3.

Ha OY DA4A3 BbIT0/IHEH YCUIUTeNb HanpsikeHus ¢ 1yHTa R2A3 u 6ydepHbiit
YCUIUTE/Ib BBIXOAHOI'O HallPsKeHWs] UHBepTOpa, CUrHa/IbI C KOTOPBIX ITOCTYIIAH0T
Ha Bxo/ bl ALITT mukpokoHTposuiepa 610ka A4, 1ienu ITout, Uout.

Bce cunoBsle 371eMeHThI MHBEPTOPa KPersaTcs K OXJ/IaJUTe 0 yepes U30/1Mpyro-
1[Me TeIUIONPOBOAAIMEe TIOAJIOKKYA M3 OoKcuga amoMuHus tura KC304000-
T0247.038A, nubo nutpua antomuuusi KC304000-TO247.05NX.
MakcrMasbHasi BbIXOZHasi MOLLIHOCTh MHBepTOpa A0 8KBT, BeIxogHOM TOK 10 20-
25A.

bnok A4 - MCU
Cwm. IIpunoxenue A, muct 10.

bnok A4 BeimosiHeH Ha 16 paspsgHoM MUKPOKOHTposuiepe DD1A4 Tuma
PIC24F16KA102. I'anbBaHWueCcKy pa3BsizaHHbIM UHTep(deiic RS485 BeinoHeH
Ha mukpocxeme DD3A4 - ADM485AR u uudpoBom usonsitope DD2A4 -
ADUM1301. N3omvMpoBaHHOe UTaHWe UHTepdelica peaM30BaHO Ha OJHOBATT-
HoMm DC/DC npeo6pa3zoBarene turia PEAU-1205ELF.

N3menenve Nel [Hara 22.12.2021




KogumuEB. | SapAnaHasA YCTaHOBKA MOLWHOCTbIO 22

Crpanutia

KBT onsa LiOn/LiNMC akkKyMynatTopos

biok A4 umeet cobcTBeHHbIN 9 cumBobHBIN Auciielt HG1A4 - BSG3701-01
(TIC33). Bo Bpemsi paboThl CHUIOBOTO MOJyJ/isl Ha JAUCIIJIEN MOXXET BBIBOAUTCS
3HaueHHe BBbIXO/IHOTO TOKa, HalpPsDKeHUs], aBapyiiHbIe CUTYal[u U OIIMOKH.

[Ipy MeCTHOM ymipaB/IeHUH, MYCK/CTOIM CUJIOBOTO MOZYJISl OCYLLIECTB/ISIETCS C M0-
MOILIBI0 KHOIKY SB1A4, peryirpoBKa BbIXOZHOIO TOKa pe3uctopoM R6A4. Bel-
6op azpeca CWIOBOTO MOJyJisl W TepeKItoueHrne pexxkuma paboThl MeCTHOe//Iu-
CTaHL[MOHHOEe OCyIecTBsAeTcs Jkamrepamu X1A4, X2A4. BMmecTo gKaMriepoB
BO3MOXHO npuMeHeHue DIP-SWITCH Ha Ba KOHTaKTa.

[Ipy¥ AWCTAHLIMOHHOM YTIPaBJ/IEHUM, BCe yTpaB/JeHWe U KOHTPOJIb OCYLLeCTBJIS-
eTcs o uHTepdeiicy RS485.

bnok A5 - bnok ynpasneHusa 3Y
Cwm. [Ipunoxenue A, muct 11, 12.

bnok ynipasnenus 3Y peanv3oBaH Ha 16 paspsiHOM MUKPOKOHTpoJiiepe DA2AS

- PIC24FJ64GAQ04. [IBa raspBaHUYeCKU pa3Bsi3aHHBIX U MOJHOCTHIO He3aBUCHU-
MbIX UHTepderica RS485, oguH A1 BHYTpEHHeM CeTH YIMpaB/jieHUs CUJIOBBIMU
MOZYJ/ISIMUA, BTOPOU [1/151 BHellHero yripaBiyieHus 3Y. CXeMOTeXHUYEeCKA OHU BblI-
TIO/THeHbI aHa/IOTMUHO uHTepdeticy RS485 6/10ka A4.

[Manens ympanenusi 3Y 6so0ka A5, coctouT u3 6 kHomok SB1A5 — SB6AS5 u
3HaKOCHHTe3upytoLero 4x crpouHoro 20 cumBonbHOro gucries HG1AS turna
MT-20S4A. ®akTruecky AUCTIeH MOXKeT ObITh THO0BIM, B T.U. Y [JBETHBIM, Pa-
3YMHBIX pa3smMepoB.

WcTounuk nutanus 6/i0ka A5, peann3oBaH TakuM 06pa3om, uToObl 6710k A5 Mor
paboTaTh Kak OT 3X, 2X 1 1 ¢a3sl ceTu. [Ijis1 3al[UThI OT 3/1IEKTPOMAarHUTHBIX T10-
MeX Y UMMYJ/IbCHBIX MepeHarnpspkeHud npuMmeHeH ¢uabtp DMII Ha apoccensix
L1A5 — L5A5 1 COOTBETCTBYIOLIMX KOHAEHCATOpax. 3alluTa OT fepeHarpske-
HUM ocyllecTBieHa Ha Bapucrtopax RV1AS5-RV7A5 u ra3zoBoMm paspsijHUKe
FV1AS5.

[TuTaHue CUIOBOrO KOHTAKTOpa 3Y, UCTOYHMKA TIUTAHUS HACOCAa U BEHTUJIATO-
pOB TernyI006MeHHKKA peasu30BaHo Ha 3X ()a3HOM OJHOII0/yTIepUOJHOM BhIMpSi-
mvutene VD1A5 — VD4A5, C15A5. Heo6xo4uMOCTh HaJIMUMST CU/IOBOI'0 KOHTAK-
Topa B cxeMme 3Y, 00yc/ioB/ieHa 6€30MacHOCTBI0 U He0OX0IUMOCThIO HaTMUKs B
KOHCTPYKLMU 3Y KHOIIKU aBapUHOI'0 OTK/IFOYEeHUS.
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KOHCTpPYKUMUSA CUIOBOro Moaynsa

Cwm. IIpunoxenue A, nuct 13, 14.

OcHOBa KOHCTPYKLIMM KopobuaToe 11accu u3 ctanu 1 ToMIuHol He MeHee 1 MM, Tak
)K€ MO>KeT ObITh MCIOJIb30BaHa allOMUHUeBast TijlacThHa TosuHou 10mm. K maccu kpe-
TIUTCS OXJ1aJUTesb 2.

Bce meuaTHble TiaThl MOAYJsl 3a WUCK/IOUeHWeM Osioka A4, KpensTcs Hernocpe-
CTBEHHO K OXJIaJJUTEJII0 Uyepe3 CTOWKM 9. Bce cuiioBble 3/1eMeHThbl MOAY/Is1, TPaH3UCTOPHI,
[AOBI KPeIaTCs K OX/IaZ{UTesII0 yepe3 U30/IMpYIoLUe TeIJIONPOBOAIIUe TTOJI0KKHU U3
okcuzia amromuHus tuna KC304000-TO247.038A, mubo nutpuza amomunns KC304000-
T0O247.05NX.

KpersieHue ocyiriecTB/sieTcst Ha 60KOBbIe BepPTHUKAa/IbHbIe TTIOBEPXHOCTU OXJIa/JUTe st
2. Takoe kperyieHre 6osiee TEXHOIOTMUHO NpU cOopke. Tak ke BO3MOXKeH BapUaHT Kper-
JIEHUs CUJIOBBIX 3JIEMEHTOB Ha FOPU30HTA/IbHYO [I0BEPXHOCTh OXJIaUTeJIsA, B 3TO CJ/lyyae,
TOJILIMHY OCHOBaHHUs OXJ/IaJUTeNs1 MOXKHO ymeHbIIUTh Ha 10mm (Cwm. [lpunoxenue A,
qucT 15). PeltleHre 0 BapyaHTe KpeTljieHUs] CU/IOBBIX 3/IEMEHTOB K OXJ1a[[UTe/T0 MPHUHHU-
MaeTcsi TIpU pa3paboTKe MeYaTHBIX MJIaT U HaNPSIMYIO 3aBUCUT OT BO3MOKHOW HEe0OX0u-
MOCTH YMeHbIIeHUS IOy CUI0BBIX KOHTYPOB Ha Ie4aTHbIX IulaTax.

Mexay matoii 670ka A4 ¥ OCTa/ibHOM YacTbl0 KOHCTPYKLIMM YCTaHaB/IWBAeTCS
MarHUTHBIN 9KpaH 7 u3 ctanu. [1naTta 6710ka A4 KpemuTcsi HeOCPeICTBEHHO K SKpaHy
yepe3 CTONKWA. Bo3MoykeH BapuaHT KpeTyieHusi TiaThl 6710Ka A4 Ha repe/iHIO0 MaHeslb
KOKyxa 19, 3TO yrpoCTUT LIeHTPOBKY AUCILIes U OPraHOB yIIPaBJ/IeHUs] PACIIOIOKEeHHBIX
Ha IulaTe C OTBepPCTUSIMUA Ha TepefiHed IaHe/ld KOoxKyxa 19, HO HeMHOro YCJIOKHUT
cbopky/pa3bopky cuioBoro momyss. Koxkyx 19 m3roraBivBaeTcs W3 CTalid, ¥ MOKET
OBITH BBITIOJHEH KaK MPOCTOM rMOKOM 10 pa3BepTKe, Tak U B BUe KapKaca U3 aJFOMUHU-
eBbIX YTOJIKOB K KOTOPOMY KDeIsITCS BCe MaHeu Koxxyxa. IlocieqHuii BapuaHT 6osee
NpeJrouTUTe e , T.K. 03BOJIsieT UMeTh JOCTYM K JIF000M 4acTH CU/I0BOTO MOJYJIsl, He
CHUMasi BeCb KOXKyX L|eJIMKOM, TaK ke sIB/isieTCsl HauboJsiee TOUHBIM B MU3rOTOBJIEHUU.

KoHCTpyKUMA oxnaautTens
Cwm. IIpunoxenue A, muct 15.

Ha 3cku3e nokasaH BO3MOXXHbIM BapUAHT KOHCTPYKLMH KUJIKOCTHOTO OXJIa[iUTesl.
Ox/aguTenb COCTOUT M3 [BYX 4YacTeld, OCHOBaHHA 1, B KOTOPOM Ipou3Be/ieHa (ppe3epoBKa
KaHaJIOB /ISl IUPKYJIALAN OXJIaXK/laroliel >KUIKOCTH Y KPBIIIKY 2, 00e YaCTH BBITTOTHEHbI
13 amroMuHMA. KpbIlliKa ¥ OCHOBaHUWE KPensTcs ApYr K APYry BUHTaMy M3 C NOTalHbIMU
roJIOBKamu. I'epMeTr3anus fetanen OCyIeCcTB/IseTCs C TTIOMOLLBI0 CUTMKOHOBOTO TepMe-
tKa. Ox/laguTenb Jo/DKeH Bbllep>KuBaTh AaBieHue OXK mo 16ap.
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KoMmnoHoBKa wkKadga 3Y
Cwm. IIpunoxenue A, nuct 16, 17.

3Y npepcrasssier coboit 1kad co CheMHO# repe/iHel naHesnbio. B mkady ycraHoB-
JIeHbI TPU CUJIOBBIX MO/ 4, aBTOMaTUYeCKUM BBIK/IHOYATe/b 2, CUJI0BOM KOHTAKTOP 1.
Ha nepegHeit maHenu mikada kpenutcs 6710k yripaBieHusi 3Y 10 ¢ ero naHesibio ympas-
JIeHUs, KHOTIKa aBapMHOT0 0CTaHOBA 9. BbIX0/bl CM/IOBBIX MOZY/IeM MOAK/II0UYa0TCs K 00-
L[MM IIMHaM ITOCTOSIHHOT'O TOKa 7.

BapuaHT KOMIMOHOBKH 11Kaa 3Y co BCTPOeHHBIM Teri000MeHHHUKOM 1oKa3aH CM.
[punoxxenue A, nuct 19, 20. Ha nepefHeii naHe/y KPernuTcsi TEIMJIOOOMeHHUK C BEHTU-
nsaTopaMu 16, UPKYJISILIMOHHBIM HacocC (romria) 17 ¥ UCTOYHUK MUTaHUS 1J1s1 BEHTUJIS-
TOpOB U Hacoca 15. VIcTOYHUK NUTaHus Noy4yaeT nmuTaHue ¢ 610ka A5.

Bo3MO)KHBIV BHEIIHMK BUJ, U KOMITOHOBKA 3apsiJHOM CTaHLuu rokasad Cm. [Ipuso-
keHue A, muct 18. B TyMb6e 7 ycTaHaB/MBaeTCs TETIO0OMEHHUK 3, ITUPKYJ/ISIHOHHBIN
Hacoc (rmomrma) 2, UCTOYHUK nutaHus 8. Bo Bcex ciyuasix, Bce 060pyZi0BaHHEe CUCTEMbI
OXJI&XK/IeHHs1, TI0 BO3MOKHOCTH, pa3MellieHO HiKe 3/1eKTPOHHOM acTu 3Y u3 coobpaske-
HUM UcKIrouyeHus 3anrBa OJK B ciiydae nmpoTeyek.

CucrtemMa XXUAOKOCTHOIoO oxXJia>kaeHun

B03MO>KHBII BADUAHT CUCTEMBI JKUIKOCTHOTO OXJIaXKJeHHsl Ha 0a3e KOMIbIOTEPHBIX
KOMIUIEKTYIOIMX okasaH CM. IIpunoxkenue A, muct 21.

OO11e pacueTHbIE TETJIOBLIE TOTEPH HAa BCEX CHU/IOBLIX aKTUBHBIX 3/IeMEHTax Off-
HOI'0 CUW10BOro MoZaysis 286BT. CymMmapHbIe IoTepyu Ha TPU CU/IOBBIX MOAY/IAX 858BT.

Wtoro, HeobXoauMa cHCTeMa OXJIaKZeHHsi CriocoOHasi OTBOAWTH He MeHee 1KBT
Teria pPYU OKpyKatoler TeMrieparype +40 ¢ A0MMyCTUMBIM MaKCUMa/bHbIM I1eperpeBoM
OXJ1aIuTesIen CUIOBBIX Moaysiel 50 rpasycos.

Cucrema coCTOUT U3 ABYX paguaropoB — 1, Tuna Barrowch FBCFR-360P, nommbl —

4, tTuna Barrow SPB17-T PLUS wu pesepByapa — 5, tuna Barrow YPH65-300 V2. Ha
Ka)X/JbIM pajyarop ycTaHaB/iuBaeTcsi no Tpu BeHTuiastopa JF1238B1SR. Ilpoussonu-
TeJIbHOCTb CUCTeMbI 00111asi, 0K0sIo 15 JI/MUH, Ha OJJUH CUIOBOM MOAY/b 5 ji/MUH. Dddek-
TUBHOCTb CUCTEMBI OXJIaXKeHUs Ha JAHHOM 3Tarle OLIeHUThb CJIOXKHO, 3TO 3aBUCUT OT MHO-
rux (hakTopoB, B IEPBYIO OUepe/ib OT KaueCTBa U3rOTOBJIEHUS OXJIaJjuTesier, COTTPOTUB-
JIeHUsi TIPOTeKaHWI0 KUAKOCTH, 3¢ (deKTUBHOCTA pafuaTtopoB. TpeOyeTcsi sKcriepuMeH-
Ta/lbHas NpoBepKa. Bo3MO)XHO NpUMeHeHre OT/e/IbHBIX TTIOMIT Ha KaK bl CUJIOBOW MO-

Ay Jib.
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[lutaHue BEHTU/ISATOPOB TEIVIOOOMEHHWKA W TIOMITbI OCYIIIECTB/ISIETCSI OT OTZesb-
HOTI'0 UCTOYHMKA NMUTaHusi 7. B CBOIO oyepe/ib, OH TOJTyUyaeT MUTaHUe C 11aThl 6/10Ka A5
Y NpoJo/KaeT paboTaTh Jake MpU MponajaHui AByX (a3 ceTu.

Tun oxnaxjaro1reil KUJKOCTU B CUCTEMe — MPOTUJIeHTI TUKO/Ib.

T.K. KOHKpeTHble rabapuTHbIe pa3Mepbl 3Y M0 YCI0BUIO 3a/lauM yKa3aHbl He ObUIH,
TO MPUHYAUTEbHOE BO3/YIIHOe OX/IaKJeHUe CUIOBBIX MOJYJ/Iel U pa3BUTbIe PaJjuaToOPhbI
Obui ObI TIpefmouTUTeNbHeN. Takoe pellleHre, B KOHEUHOM HTOre, OyJeT HaMHOTO
TIPOLLle U JlellIeBJIe.

HNetanu

Bce ocHOBHBIe CTaHZAPTHBIE TTOKYITHbIE 3/IEMEeHThI yKa3aHbl Ha CXeMax M 3CKH3ax,
npuBeieHHbIX B [Tpunoxkenuu A. OT[enbHOro IepeyHst 3JIeMeHTOB He IPUBOXKY, T.K. Ha
jTare 3CKU3HOrO MpOoeKTa 3TO He uMeeT 0COO0OTr0 CMbIC/ia U MOXKeT ObITh BBITIOJTHEHO
TOJILKO TIPU TIOJIHOW TIpopaboTKe, TpacCUpPOBKe IeYaTHOTO y3/7a KakAoro 0joka oT-
nenbHO. KpoMe TOro, 0CHOBHBIE CH/IOBbIe MOTOUHBIE H3/e/Hsl UMetoIIie Haubo by
CTOUMOCTB, ipoccen KKM 60ka A2, ciyioBou TpaHCchOpMaTop, BLIXOZAHOM APOCCeb
O1oka A3, SBASIOTCS 3aKa3HbIMM U IO HUM TpebyeTcsi OTAenbHasi pa3paboTka M KOH-
CTPYKTOPCKasi JOKYMeHTaL1sl, YTO BBIXOJUT 3@ pAMKU 3CKU3HOT'O TIPOEKTa.

Bellie onvcaHd BapyaHT OCTpoeHUs 3Y Ha “paccelnyxe”, B KOHeUHOM UTOre IpU
MaCCOBOM ITPOU3BO/CTBe TaKOe pelleHne, Kak [PaBuiIo, JelleBiie, OAHAKO /I yCKope-

HUS pa3paboOTKH TOTOBOTO W3/Ie/Hsl, TIOBBIIIIeHNsT Hafle)KHOCTH, BO3MOXXKHO TIpUMeHeHMe
TOTOBBIX TPAH3UCTOPHBIX MOAYJIEU, TUOJHBIX MOAYJIeU, IpaBEPOB yMPAB/IEHUS CUJIO-
BbIMU KJIFDOYaMU BbICOKOM CTENeHU MHTEerpalivy B T.U. U OTEUeCTBEHHOr 0 MTPOU3BO/CTBA.

AnbTepHaTUBHbLIA BapMaHT NocTpoeHus 3Y

B 3ak/itoueHrH He MOT'Y He pacCKa3aTb 0 BO3MOXXHOM a/lbTEPHATUBHOM BapUaHTe
nioctpoenus 3Y. Tak cka3aTb, 110 IPUHLUITY “CTapoy MKOJbI”. 3Y MOCTPOEHHOE IO Ta-
KOMY MPUHIUITY 00/1a/jaeT HEKOTOPBIMH CYI[eCTBEHHBIMU ITPEeUMYIileCTBaMHU:

1. 3HauuTenbHO OOJIee MpoCTast KOHCTPYKIUS
2. BrbICcoKast HaIe)KHOCTh
3. CKOpOoCTh peanu3aliuv U BbiBe/IeHHE B CEPUMHOE TTPOU3BO/ICTBO

HepocraTku:

1. Bonee nuskuii PF otHocutenbHo 3Y ¢ aktuBHbIM KKM, okomno 0,7 — 0,9
2. 3HauuTeNbHBIA Bec, 00yC/IOB/IeHHbIH HEOOXOJUMOCTHIO TalbBaHUUECKOM pas-
BSI3KU U CJIe[|CTBYSI IPUMEHEeHUs] CUJIOBBIX TpaHC(opmatopos Ha 50 I'n.
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3. Bosbiue rabaputhl U3-3a CUIOBBIX TPAHC(HOPMATOPOB.

OfHaKo, TOC/e/IHMEe [Ba MyHKTA MPH CTAl[MOHAPHOM HCIOJHeHHH 3Y He HUMEI0T
0Cc000ro 3HAUeHUS.

TexHun4yeckue xa PaKTEPUCTUKMN

Cxema nuTaHus 3O+N
HNuana3oH (a3HOro HanpsbkeHust NUTaHus, B 176-264
MakcruManbHbIN oTpebsieMbiii TOK Ha a3y, A 54
Kos¢¢uupent mouHoctr PF 0,7-0,9
CTOMKOCTb K UMITyJibcaMm BbicOKOM 3Hepruu L-N, LN-PE, kB 2,4
B03M0>KHOCTb pabOThI OT IBYX U 0JJHOM (ha3bl CO CHIKEHHEeM MOLIJHOCTH| Jia

KITJ 0,94-0,95
MakcuMasibHasi MOLIJHOCTb B Harpyske, KBt 22
MakcrMa/ibHbIM BBIXOIHOU TOK, A 60
viana3oH BbIXOJHOrO HanpspkeHus, B 50 - 430
MakcumasibHOe BBIXOHO€e HallpsKeHre Ha X0JI0CTOM xoAy, B 560
WHuTepdelic ynpasieHust RS485
Hanmuue rasbBaHUYeCKoU pa3Bs3KU OT CETH Jia

CTpyKTypHaa cxeMa 3apAaHOM YCTAaHOBKM

CTpyKTypHas cxema 3apsiiHOW yCTaHOBKM CM. JIuct 1. Ilpunoxenue b.

3Y cocTout U3 aBTOMaThueCcKoro BeikatouaTesisg SF, konrakropa KM, KHONKU aBa-
puiiHoro ocraHoBa SB, cunoBoro Tpancdopmaropa TV, 6/10Ka THPUCTOPHOTO BBITIPSIMU-
Tenst Al, 6/10Kka yripaBieHus BhIpsiMaTesieM A2 1 6/10ka yripaBiaenust 3Y — A3.

TpancdopmaTop TV obecrnieurBaeT raibBaHUUECKYHO pa3Bs3Ky 3Y OT CeTH, a TaKxkKe
coBMecTHO ¢ KoHfleHcaTopamu C1, C2, C3 obpa3syet npocteiiiuii hbunsTp OMII. [Ipoc-
cemb L, CHWKaeT ypoBeHb TyJbCallMii TOKA BO BpeMsi PabOTHI BBITIPSIMUTENSI, a TaKKe
NpeoTBpAalllaeT BBICOKYIO CKOPOCTb HapacTaHusi Toka di/dt omacHyr [jisi TUPUCTOPOB
670ka A1, B c/tyuae KOPOTKOTO 3aMbIKaHUSI.

Ynpasnenuve 3Y ocCylecTB/sieTCs 10 BHelllHeMy uHTepdeiicy RS485 6i1oka A3 unm
C ero maHenu ympaBreHus. Biok A3 cxeMOTeXHUUECKH TOJIHOCTBIO WJEHTHYeH OJIOKY
A5, Cwm. IIpunoxxenue A, nmuct 11, 12.

YnpaBneHue 6/10koM A2 OCYILeCTB/ISIETCS 110 BHYTPeHHeMY W30/IMPOBAHHOMY WH-
Tepdeiicy RS485.
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1. Bnok Al - TUPUCTOPHLIA BbINPAMUTEJb

Cwm. JIucrt 2. [Ipunoxkenue b.

BrInpsiMyTesib COCTOUT U3 TPeX AUOLHO - TUPUCTOPHBIX Mogynerd SKKH106/12E.
Pazpenurensubiii guon VD1 SKKH106/12E, rcnonb3yeTcs TOMBKO AU0A B Moyie. B
OCTa/IbHOM BBITIPSIMUTE/Tb TIOCTPOEH 10 K/IaCCUUeCKoU cxeMe U Kakux-11bo ocobeHHo-
cTer He uMeeT. TUPUCTOPBI U JUOJ, KPEIATCS HeIOCPeCTBEHHO K OXJIaJUTe/TF0 aHasIo-
ruyHor KOHCTpyKumu CM. TlpunokeHve A, nuct 21 Ha ero ropyM30HTa/IbHYIO MOBEpPX-
HOCTb.

2. Bnok A2 - 610K ynpaBnieHus BbiNnpaMUuTesieM

Cwm. Jlucr 3, 4, 5, 6. [Ipunoxenue b.

biok  ympaBieHuss — BBIIpAMUTENIEM  IIOCTPOEH  HAa  MHUKPOKOHTpOJIIepe
PIC24F16KA102-1/SO. T'aneBaHUuecku pa3Bs3aHHbIM uHTepdelic RS485 BrinosiHeH Ha
mukpocxeme DD3 - ADM485AR u uudpoom uzonstope DD2 - ADUM1301. M3onupo-
BaHHOe NUTaHue uHTepdeiica peasm3zoBaHo Ha ogHoBaTTHOM DC/DC nipeobpa3oBaTesie
tuna P6AU-1205ELF.

Ha onirponax U1-U3 u kommnapatopax DA1, DA3, DA4 BbiroJiHeH y3ej CUHXPOHU-
3auu ¢ nuTarolel cetbio. Ha OY DA2A — BbINOJIHEH YCUINTE/b HAMPSKEeHUS C LIYHTa,
1pyu He0OXOZAUMOCTHU TOJIHOM ra/ibBaHWUYeCKOM pa3Bsi3Ku 6/10ka A2 OT CUI0BOM CXeMbl,
IITYHT MO>KeT ObITh 3aMeHeH Ha KOMIeHCal[MOHHbIM faTuuK Toka Thurna CSLA1CF. Ha OY
DA2B u pe3ucrtopax R33-R36, R41 peanu3oBaH AaTuvK BbIXOAHOI'O HanpsukeHus 3Y.

YnpaBsieHve TUPUCTOPaMHU BBITIOJIHEHO Ha UMITY/IbCHBIX TpaHchopmaropax T1-T3
v Tpansucrtopax VT1-VT3.

B/10K nuTaHus nonyvyaeT NuTaHye cpasy OT BceX Tpex (a3 OTHOCUTETbHO HEUTpaIn
cuioBoro TpaHcdopmaTopa, cam 6/10K rutanust G2 craHapTHbii, Tuma AMEL20-12.

KoHcTpykTHBHO my1aTa 6;10ka A2 KpenmuTCs HeloCpe/ICTBeHHO Ha OXJIafiuTe b Hafl
TUPUCTOPHBIMU MOJYJ/ISIMH, MO0 PSZIOM C HUMH C TIOMOII[BIO JIaTYHHBIX CTOEK.

KoHcTpyKuusa 3Y

Bo3mosxHbIM BapyaHT KOHCTPYKLMH 3Y 1iokasaH Cw. Jlucrt 7. IIpunoxenue b. Kop-
nyc 3Y COCTOUT U3 [JBYX OTCEKOB, 1 — OTCEK BBINIPSIMUTEIS, I/je yCTaHAB/IUBAeTCs BCS
5/IeKTPOHHAs 4acTb 3Y, BBINIPSMUTENb, CWIOBOM KOHTAaKTOp, BBIXOJHOMW Apoccenb. Ha
CKOIIIEHHOM Tepe/iHel MaHe/u ycTaHaB/IuBaeTcst 670K A3.

B otceke 2 pa3MmelijaeTcsi ciioBou TpaHcopmartop 3Y. 3a pellieTKoW 7 yCTaHaBIU-
BalOTCs TEMJIOOOMEHHUKY C BEeHTU/ISITOPAMU CHUCTEMBI KUKOCTHOTO OXJIaXK[eHusl, 100
BEHTUIATOPBI [PY BO3AYLIHOM OXJIaXKJEeHUH.
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Crpanutia
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'OpOoB

CxemMOTexHUYeCKH 3Y MOJKHO ellje YIIPOCTUTb, UCII0/Ib30BaB JUOJHO-TUPUCTOPHBIN
MO/y/ib 60/IblLIel UHTerpaljuy, HarpyuMep, MOJYyJIb Tpex(a3Horo peryaupyemMoro BbIMpsi-
mutess tunna MO30 ot 3A0 “Onektpym AB”. B 3TOM Ciiy4yae MOXXHO IOJIHOCTBIO OTKa-
3aThCst OT O/10Kka A2.
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