Anekmponpueod
http://electroprivod.ru

BLSD
Bnok ynpasneHuns 6eckonnekTopHbIM
(BEHTUNbHBIM) ABUratenem
C BO3MOXHOCTbIO yrnpasrneHus no RS-485

MacnopTt

BLSD.005.1C

CaHkT-leTepbypr
2019



1. HasHauyeHue nsgenwus.

Bbnok ynpaBnexnus BLSD (panee - 6nok) npegctaBnsieT cobovi SMEeKTPOHHOE YCTPOWCTBO, NpedHasHavyeHHoe Ans
ynpasneHust TpexdasHblM 6eCKONNEKTOpPHbIM ABurateneM ¢ garyvkamu Xonmna. YnpaerneHne 6rokoM MOXET OCYLUEeCTBMAATLCA B
OBYX pexumax: a) B pyyHoMm ©O) pexume ynpasneHusi no wuHe RS-485.

2. TexHnYeCKMe XapaKTepPUCTUKKN
Brioku ynpaeneHus nos3BoOMAT YMNPaBMATb CKOPOCTbIO, YCKOPEHWEM, TOPMOXEHWEM W HamnpaBfeHueMm [ABUXEHUs
OBuratenst ¢ NOMOLLbIO NOMMYECKUX CUrHaNoB (B PYyYHOM pexume) unu KoMang (B pexvme ynpaBreHus no wuHeRS-485):

«START/STOP», «<REVERSE», «RESET» 1 aHanoroBbix curHanos «SPEED», «<ACCEL».

TexHuyeckme xapakTepucTukm 6noka npeacTaBneHbl

Mogenb BLSD-20 | BLSD-50
HanpsixxeHune, nocTosiHHOe, cTabunuavpoBaHHoe, B 24-48

Tok, A 20 | 50
Bpemsi HapacTaHusa CKOpOCTH, C 1/3-8

CoObCTBEHHbIV TOK NOTpebnenus, MA 80

["abapuTHble 1 NpucoeauHUTENbHbIE pa3mepsbl 6roka npveegeHsl Ha Puc. 1
Cxema nogkntoveHus Ha Puc. 2

Ycnosusi akcnnyaTtauum 6rnoka:

- Temnepartypa okpyxatouiero sosgyxa — (0...+50)°C

- OTHOCUTENbHasA BraXHOCTb Bo3ayxa Ao 90%
- atmocdepHoe gaeneHue (650...800)MMm. pT. CT.
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Puc. 1. MabapumHsie u npucoeduHumernsHble pa3mepbl 61oka BLSD

3.0nucaHune 6noka.

Briok BbIMONHEH B BuAe NnaTbl C PacnonoOXeHHbIMU Ha HeN 3NEKTPOHHbIMKW KOMMOHeHTamu. [naTta 3akpenneHa Ha
OCHOBaHMK 1 CHabXXeHa KPbILLKOW C MOSACHALWMMMN Hagnucamu — puc.1
Kpome anekTpoHHbIX KOMMOHEHTOB Ha MaTe pacnonararoTcs:

- BMHTOBbIE KINIeMMbl AN NOAKMIOYEHUS COEANHUTENbHBIX MPOBOAOB NNHWUI YIPaBMNeHWs, NUTaHNS U ABUraTens;

- kHonka «CTapT/cTon» 1 KneMmbl A5 NOAKOYEHNA AyGNUpYyoLLNX KOHTAKTOB - MapKupoBKa Ha kopryce «START/STOP»;
- MOACTPOEYHbIE PE3NCTOPLI ANA YNpaBrieHNsa CKOPOCTbIO BpalweHus asurarens «SPEED», yckopeHnem «ACCEL»;

- CBETOAMOAHbLIVM UHAMKATOP pexuma paboTbl yCTPONCTBa.

PYUHOW PEXWM YMPANEHUSA: [Ina ynpaBneHus cKOpoCTbio NPeAHasHadeHbl BCTPOEHHbI noTeHunoMeTp «SPEED» u
aHanoroBbin Bxog (0...5)V. [Ona ynpaBneHWss YCKOPEHMEM U TOPMOXEHWeM [ABuratensi npegHasHadeH MoTeHUnoMeTp
«ACCEL».[ins pe3koro TOpMOXeHUss npegHa3HadeHa kHonka «RESET». [ns n3meHeHUs HanpaBneHus npegHasHadeH BXof u
kHonka «REVERSE». CTtapT u ocTaHOBka Asuratenss npou3Bogutcsi kHonkon «START/STOP» unu BHELIHEW KHOMKOW,
NOAKIMOYEHHOW K Bxogy «START/STOP».

PEXWM YMPABJIEHUNA MO RS-485: YnpaBneHvse NpoucxoanT NyTem nogayun komaHg, oT yCTPOWCTBa Nonb3oBarens
(nepcoHanbHoro komnbtoTepa) 6rnoky ynpaesneHus BLSD, no wuHe RS-485.



4. NopknioyeHMe 6noka u ynpaensiowme curHanbi 6nokos.

3anpelaeTca nogknoyate MM OTCOEAMHSATL ABUratenb Mpu BKAYEHHOM nuTanuu 6noka. Mpu nogkntoveHun 6Grioka

crnegyeT cobnofgaTtb MonsipHOCTb. HecobniogeHne nonsipHOCTW, a Takke MPEBLILEHUE HanpsKeHWs! MUTaHWs MPUBOAUT K
nospexgeHuio brioka.

4.1. MopKntoyeHne NUTaHUA 1 ABUraTens K 6noky.
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Puc. 2. Cxema rnooknoyeHus

MoHTax Heo6X0AMMO OCYLLECTBATL B CrieayoLemM Nopsaake:

BbinonHuTe coeguHeHue yCTPOWCTBa C ABUrateneM — B COOTBETCTBMM CO CXEMOW noakmnoyeHuss Ha Puc. 2. ®asbl
asuratens nogknoyarTces kKo Bxogam 3-5 «PHa», «PHb», «PHc». Bbixoabl AaTymMkoB Xonna asuratens nogkniovatTcs Ko BXxogam
7-9 «Ha», «Hb», «Hc». 3emns gatuuka Xonna nogkntovaetcs ko Bxogy 6 GND, a nutaHve gatymkoB Xonna ko Bxogy 10 «+5V».

Bant 5 - koHTponbHasi cymma CRC - BblMUCNAAETCS MO yKa3aHHOMY anroputmy, 6anTtl OXE6, B BbIMMCNIEHWUN KOHTPOMBLHON CYMMbl HE
yJacTByerT.

4.2.a. NogknioyeHne Lenemn ynpasneHus B PyYHOM pexume.

MogknioynTe BHELIHME Lenu ynpasrieHna — B COOTBETCTBUMN CO cxemom

noakno4veHns Ha Puc. 3:
- BHeWwHu curHan «START/STOP» Tuna Cyxon KOHTaKT;
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Puc. 3. NodknoyeHue ynpasnsowux

- BHELUHUIA UCTOYHUK HanpsXeHns perynatopa ckopocT 0 — 5B nnu BHELWHWA NOTEHLMOMETP yrpaBrieHnsi CKOPOCTbIO;
- BHewHui curHan «REVERSE» Tuna cyxon KoHTakT.

BbinonHuTe coeguvHeHWe ycTpolcTBa € OMOKOM NWUTaHWSA COMMacHO WHCTPYKUMM Ha 6nok nutanus. TonwuHa
coeAuHWTENbHBIX MPOBOAOB AOMKHA COOTBETCTBOBATL MOTpebnsiemMomy ABMraternieM TOKY. «+» WCTOYHMKA NUTaHWs — Ha BXxop 2
«+Vp» Bnoka, «-» UICTOYHMKa NUTaHnsa — Ha Bxog 1 «GND» 6roka.

4.2.6. MNopgknoyeHue Lenen ynpaBreHus B pexume RS-485.
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Puc. 4. Cxema rnoodknroyeHus rno wuHe RS-485.
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Mopgkntoumte 2X npoBogHou kabenb, RS-485 nHTepdenca, k knemmam: A u B. Cneagnte 3a Tem, 4TobObl HE nepenyTaTb
nonspHocTb. CurHanbHbI kabenb (yCnoBHO 00O3HayYeHHbI A) MmogknyvaeTcs k knemMme 6noka «A», kabenb C WHBEPCHbIM



curHanom (ycnoBHo obo3HadeHHbI B) nogkniodaercs k knemme 6rnoka «B». K ogHon nuHum RS-485 MoxHO nogkntounTte go 256
KOHTpOnnepoB. B kauecTBe NpOBOAHMKOB MHTEpdenca 0ObIYHO UCNOMNb3yeTCA «BWUTasi Napa.

[ns coeanHeHmns wnHbl RS-485 ¢ KOMNbIOTEPOM MCnonb3yeTcs yeTponcTBo «[peobpasoBartens uHtepderica USB — RS485». 310
YCTPOWCTBO NO3BONSAET YNpaBnsaTe KOHTpornepom BLSD, no nHtepdency RS-485 ncnonb3ys dusmdeckoe nogkntodeHne no USB.

BbinonHuTe coeguvHeHWe ycTpomcTBa € OMOKOM NWUTaHWSA COMMacHO WHCTPYKUMM Ha 6nok nutanus. TonwuHa
coeAuHNTENbHBIX MPOBOAOB AOMKHA COOTBETCTBOBATL MOTpebnsemMomy ABMraternieM TOKY. «+» WCTOYHMKA NUTaHWs — Ha BXxop 2

«+Vp» Bnoka, «-» UCTOYHMKa NUTaHnsa — Ha Bxog 1 «GND» broka.

5.PexxumMbl paboTbl 6noka.
Bnok moxeT paboTaTtb kak B aBTOHOMHOM pexvMe, Tak 1 nog ynpasneHuem [MK.

Bnok HaxoQUTCsl B OAHOM U3 CreayoWmMX PeXUMoB:

Ne Pexum Bxoa B pexum Bbixog 13 pexuma CseTtoguon
Mo BKMIOYEHUIO NUTaHUSA, NO Appec OxFF — He cBeTuTCH,
1 | dexypHbii Ha)KaTuo KHOMKWU N3 OpYyrmx nobon gpyrow - cBeTUTCA
pexumoB, komaHaa ot MK HenpepbIBHO
5 YcTtaHoBKa agpeca KomaHpa ot MK HaxaTune KHoMku — BbIXOA B 0,2 cek BKM. — 0,2 cek. BbIKII.
6noka OEXYPHbIN peXnm
3 PyuyHas perynupoBka | Hannune nmnynbcos ot Haxatue kHonku, komaHaa ort MK — [Ba pa3a 1 cek. BbIKIio4aeTCcs Ha
nardvka Xonna BbIXOJ B AE€XYPHbIN PEXUM. 0,1 cek. c nHtepeanom 0,1 cek
Perynuposka ot K | Hannune umnynscos ot Haxatue kHonku, komaHaa ot MK — [Ba pa3a 1 cek. Bko4aeTcs Ha
4 narynka Xonna. Komanga ot BbIXOA4 B pexum 1. 0,1 cek. c nHtepeanom 0,1 cek
nK

5.1. Mopsapok paboTbl ¢ 65IOKOM B Py4YHOM pexume.
1.Y6eguTechb, 4TO NUTaHne Grioka 1 UCTOMHUKA curHana ckopocTb «SPEED>» BbIKIMOYEHO.
2. Bbibepute cnocob ynpaBrneHus CKOPOCTbiO: BCTPOEHHBbIM MOTEHLMOMETPOM, BHELIHUM MOTEHLMOMETPOM WAN BHELUHUM
aHanoroBbIM curHanom 0-5B:

. Mpu ynpaBneHnn ckopocTbio BCTPOEHHBIM MOTEHLMOMETPOM AONOMHUTENbHBIX NOAKMIOYEHNI He TpebyeTcs.

. Mpn ynpaBreHWM CKOPOCTbIO BHELIHUM MOTEHLUMOMETPOM MOAKMIYMTE ero K knemmam «+5V» un  «(0...5)V».
MuHuUManbHoe conpoTMBREHME COOTBETCTBYET MakCUMarbHOW CKOPOCTU, NPU YBENUYEHUM COMPOTUBIEHNS NPOUCXOAUT
CHWXeHMWe ckopocTu. [Buxok noTeHumoMmeTpa «SPEED» fomkeH HaxoaMTbCs B KpalHEM NEBOM MOSNOXEHUN.

. Mpu ynpaBneHnn cKopocTbio aHanorosbiM curHanom 0-5B nogkmiouuTe BHELUHWA UCTOYHMK HaNpPsKeHWUs - «-» K BXOAY
GND, «+» k Bxogy «(0...5)V».

e  BbiBoAbl Start/Stopwu Dir no ymon4aHuio BbINONHeHbI N0 NepegHemy GPOHTY CUrHaNA, NPU KeNaHUW KAMEHTA MOXKHO
W3MEHWUTb CTaHAAPTHYHO NPOLUMBKY Ha Start/Stopu Dir no yaep:kaHuto.

3. BbinonHuTe nogkntoyeHne B COOTBETCTBUM C NMYHKTOM 4.
4. Bkntounte 6nok nuTaHusl. YCTPONCTBO roToBO k paboTe. PacnonoxeHHbIvi Ha nnate CBeToAnoa AOMKEH CBETUTbCS HEMPEPbIBHO.

5.2. Nopspok paboTbl ¢ 6r1I0KOM B pexuMe ynpaBneHus RS-485.
YnpaBrneHne B 3TOM pexumMe OCyLLEeCTBsIETCS nogaden komaHg 6noky, no nHtepdency RS-485, ncnonb3ys 4ns KOMMyTauum

BMPTYyanbHbIA NOPT KOMMNbloTepa RS-232. B kavyecTBe KOHBepTepa CUrHarnoB, nNpumeHsieTcsi npeobpasoBaTtens uHTepderica USB-
RS485 (B kKOMMNMEKT He BXOAMWT, MOCTaBNsAETCS No 3anpocy).
[Napametpbl nopta RS-232:

CkopocTb nepegayn gaHHbix (Bitrate) 9600 Bps
KonunyecTtBo 6uToB B AaHHbIX (Data) 8
YeTtHocTb (Parity) Het (No)
CronoBble 6uThl (Stop Bits) 1
YnpaBneHne noTokoM Het (No)

KomarOa, nepedasaemasi om 1K, cocmoum u3 5 6atimos u umeem cnedyrowuli gpopmam:

Bbant 1 Bbawit 2 bawt 3 bawt 4 bawit 5
3aronoBok Appec 6noka KomaHpa [aHHbIe* CRC
OxE6 0 — OXFF CMm. Huxe 0 — OXFF BpemeHHo 0x00

* B komaHOe onpoca (ko0 komaHObI 0x50) mekywux napamempos 6alim OaHHbIX Omcymcmeyem.
B oreer Ha komaHgy onpoca, 6mnok, agpec KOTOpOro coBnafaeT C afpecoM KoMmaHuAbl, B TedeHue BpemeHu He Gonee 50 mc
OTnpaBnsieT OTBET:



Bair 1 Bant 2 Bait 3
(Anpec Bnoka) (CoobLieHne) (OaHHble 1)

[x[x[x[x[x[x[x[x] [STO[F[DJa1[d10[d8[d8] [d7[d6]d5[d4[d3][dz[d1[d0]

[ 4

Cyetumk obopoTos

(D] omm1- HanpaeneHue BpalleHns

LF | 0— napameTpbl BUXEHWA N0 YMOMYaHWUIO
1 — napameTpel ABUXEHWA ycTaHoBNeHs! ¢ MK

—a] ¥ nepenonHeHne cueTyka o6opoToB

18] 4= CUHXPOHHBLIA pexKm (cTabunusauns ckopocTM)
0 — aCMHXPOHHBLIA PEXKUM (OTCYTCTBME UMNYNLCOB
oT gat4uka Xonna)

Bant 4 Baiat 5
(daHHbIE 2) (CRC)
x[x[x[x[x]x[x]x] [x[x]x][x][x]x]x]x

CkopocTb KoHTponbHas cymma

Takxke, Ha Mo6YI0 NocLINaemMyto KomaHay, kpome komaHasl «OTEOW YCTAHOBKWM AIPECA», 6nok BeiaeToTeeTHoe coobLieHne
5 6anTt o npuHsTOM KOMaHae: 1 6ant agpec, 1 6anT kog komaHabl, 2 6anTa gaHHble, 1 6anT CRC.

6. Cnucok komaHg, nocbinaembix ot K, n orBeToB 6noka:

KomaHnpa OTBeT
KomaHnpa Apnpec Koo [aHHble Coo0LeHue OaHHble 1 [aHHble 2
YcTaHoBKa agpeca OxFF 0xA0 HoBbin agpec 0xA0 HoBbin 0x00
(BOCMPUHMMAETCS TOMBbKO 0 — OxFE (oTBeT C HOBbIM agpec
6rnokom c agpecom OxFF) anpecom no Haxatum
KHOMKWM)
OT16oi ycTaHoBKM agpeca OxFF 0xAl TMoGble OTBeT He nocblnaeTcs
Yucno nmnynecos Xonna Ha Tekywui 0xA2 Yncno 0xA2 0x00 Yncno
obopoTt 0 — OxFF
CkopocTb, 06/cek Tekywui 0xA3 CkopocTb 0xA3 0x00 CkopocTb
0-250
CkopocTb MAX, o6/cexk. Tekywui 0xA4 CkopocTb 0xA4 0x00 CkopocTb
0-250
YckopeHune TekyLwui 0xA5 Yckopenne 0xA5 0x00 Yckopenune
1-24
TopMmoxeHune Tekywui 0xA6 TopMmoxeHune 0xA6 0x00 TopMmoxeHune
1-24
HanpaeneHune Tekywui OxA7 Oum 1l OxA7 0x00 HanpaeneHuve
Onpoc cocTosiHuSA Tekywui 0x50 - CocTosiHne + cTapLmin [CYeT4ynk 060poToB CkopocTb
6anT c4. obopoToB * (mn 6an)
Bxopa B pexuMm perynuposku Tekywui 0x51 TMoGble 0x51 0x00 TMoGble
ot K, 3anyck asuratens
Bxoa B AeXypHbIl pexum Tekywui 0x52 TMoGble 0x52 0x00 TMoGble




7. ANropuT™M BbIYUCIIEHUA KOHTPONbHON cyMmMmbl (CRC).
unsigned char OWI_ComputeCRC8(unsigned char inData, unsigned char seed)
{
unsigned char bitsLeft;
unsigned char temp;
for (bitsLeft = 8; bitsLeft> 0; bitsLeft--)

{ temp = ((seed ” inData) & 0x01);
if (temp == 0)
{
seed >>=1;
}
else
{
seed "= 0x18;
seed >>=1;
seed |= 0x80;
}
inData>>= 1;
}

return seed;

Ha Bxoge dyHkuMM B Havarne pacyeTa noacraensertcs inData - 6anT 2 (T.e. Bcerga BbluMCreHne HaunHaeTcs ¢ 6anta,
cogepxaluero agpec 6noka), seed=0. Ha Bbixoge dyHkuun seed COAEPKUT KOHTPOSbHYIO CYMMY, BbIMUCIIEHHYIO OT OgHOro banTa:
seed=CRC1.

[anee BbluNCAAETCS KOHTPOMbHasA cymMma OT crniegytouero bavita B nocbinke - 6anT 3, cogepxawmnii komaHgy. Ha Bxoge
dyHkuum inData - 6anT3, cogepxawmii komaHay, seed=CRCL1 - 3HauyeHne KOHTPONbHOW CyMMbI, BblHMCIIEHHOE OT ogHoro banTta. Ha
BbIXOA€e Nofy4yaeM KOHTPOSbHYIO CYMMY, BbIYMCIIEHHYIO OT ABYX 6anT: seed=CRC2.

Ecnn Bbluncnsercs CRC gns komaHgbl onpoca cocTosHust (0x50), TO BblYMCIIEHME KOHTPOSIbHOW CyMbl Ha 3TOM
3aBepweHo, CRC=CRC2.

[ns Bcex ocTanbHbIX KOMaHa B BblducneHnn CRC yyactByeT 6avT gaHHbIx (6anT 4).

Ha Bxoge dyHkumm inData - 6anT 4 (aaHHble), seed=CRC2 - 3Ha4yeHne KOHTPOMbHON CYyMMbl, BbIMUCIIEHHOE OT MEPBOrO U
BTOpOro 6anta. Ha Bbixoge nonyyaem KOHTPOMbHYIO CYMMY, BblYMCIIEHHYIO OT Tpex: seed=CRC3=CRC.

Ha 3aTom BbluMCneHNe KOHTPOMbHOM CyMMbl 3aBeplueHo. lMatein 6anT B nocbinke CRC=CRC3 gna Bcex KomaHg, kpome
komaHgbl onpoca 0x50. CRC=CRC2 ans komaHgbl onpoca 0x50.

8. YcTtaHoBKa agpeca 6noka

[nsa nonyyeHus komaHg ot K 6nok nmeeT cobCTBEHHbIV agpec.

Bcero 6nokoB B cucteme MoxeT 6blTb A0 255.

Mpun BKMOYEHUM NMUTAHNUA NpPOrpaMmMa KOHTponiepa NpoBepsieT HaNM4Yne B SHEProHE3aBUCMMON NaMsATK BanugHoro agpeca
6noka. Npn Hann4nm Takoro agpeca ceeTognos 6roka NnepexoauT B HENPEPbIBHbIM PEXUM CBEYEHUS, NPU OTCYTCTBUMN — FacHET.

Agpec 6noka 3agaetcs oT [1K nocbinkow cneunanbHOW KOMaHAbl YCTaHOBKM agpeca (CM. Hwxke). JOTa komaHaa
BOCMNpMHUMaeTcs Tonbko 6nokamu ¢ agpecom 255 (OxFF) B aexxypHOM pexume.

C npegnpuaTusi-u3rotoButens 6nokun npuxodsaTt ¢ agpecom OxFF.

CtupaHue agpeca (yctaHoBka B OXFF) ocylwiecTBnsieTca cneayowmmM obpasom:

Mpwn nogaHHOM NUTaHWUK, HaxaTb M yaepxaTb kHonkn «START/STOP» un «REVERSE», 3atem, HaxaTb U OTNYCTUTb KHOMKY
«RESET». 3atem ygepxwuBatb kHonkn «START/STOP» n «REVERSE» okono 10 cekyHA Noka He 3aropsATcs U MOTyxHyT oba
ceeroguoga. lNpu ygadyHom 3aBeplueHun yganeHus agpeca, Bce cBetoguodbl OyayT notyweHbl. Nepen nmpucBOEHMEM HOBOro
apgpeca Heobxoaumo HaxaTb Ha kHonky RESET (CBPOC) wnu oTknounTb M 3aHOBO Mojatb nutaHue 6noka. Agpec 6noka
ycTaHoBneH - OXFF.

YcTaHoBKa (3agaHue) agpeca 6noka ocyLecTBnsieTcs cregyowmm obpasom.

Mpn HeobxogumocTn ycTaHOBUTL agpec 6noka, MK nocbinaet komaHay ycTtaHoOBKM agpeca no agpecy OxFF. Ha Bcex 6rnokax ¢
appecom OXFF cBeToguod nepexoauT B pexuMm nepeknoyveHns ¢ nepuogom 0,2 cekyHabl. Onepartop Ha BbibpaHHOM Grioke
pormkeH Haxatb kHonky CTAPT, 4To npuBegeT K COXpaHeHUo HOBOro agpeca B 9HEProHe3aBUCMON NamsATH KOHTponnepa 6noka n
K BKINtoYeHnto ceetogmoga. OgHoBpemMeHHo Ha MK otnpaeuTcsa cooblueHne o NoaTBEPKAEHUMN 3annucy agpeca bnokom. B oTeeT Ha
370 coobuieHue MK gomkeH oTnpaBnTbL KOMaHAy OT00si yCTaHOBKM agpeca no agpecy OxFF. CBeTtogmoa Ha Bcex 6riokax ¢ agpecom
OxFF gomxeH noracHyTb.



9. KomnnekTHOCTb

Bnok ynpaBneHus BeHTUNbHbIM Aurarenem BLSD Twr.
Macnopt BLSD.005.MC Twr.

MpeobpaszoBaTenb MHTepdenca USB — RS485 npegocTaBnsercsin 0 3anpocy 3a AOMONMHUTENbHYI0 Nnary.

10. NapaHTUMHbIe 0bA3aTenbCTBA.

MarotoButenb rapaHtupyet 6e30Tka3Hylo paboTy 6rnoka B TeuveHue 12 mecsiueB CO AHS Mnpogaxu, npu cobniogeHum
ycrnosui akcnnyaTtaumu. N3rotoButenb ocTaBnseT 3a cob6oM NpaBoO Ha BHECEHWE M3MEHEHWU B KOHCTPYKLMIO, KOMMNEKTaLUuo umm
TEXHOMOIMI0 U3roToBreHust nsaenus 6es3 nx oTpaxeHus B HacTosiLeM nacnopTe n 6e3 ysegomneHusi notpeburtenen.

Anpec npeanpusitus-usrotoreutens: OOO «3dnekTponpusog», 195197, Poccusi, CaHkT-MNeTepbypr, MontocTpoBckuin np.
43, A

Ten: +7-812-467-39-58
sale@electroprivod.ru
https://www.electroprivod.ru

[ara npogaxu:

Pepnakuusa ot 27.01.2026



