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1 O6uwwue cBepeHus

Yctpoincteo KM-MB npegHasHayeHo Onsi TpaHCNAUMM OaHHbIX OT TensocyétumkoB cepum KM-5
(KkpoMe MynbTMCUCTEMHBIX TennocyeTumkoB KM-5-6 n KM-5M) n pacxogomepoe PM-5 B Input-pernctpsbl
(0x3) craHgapTta Modbus.

Mogaynb npeactaBnsieT cobor 3aKOHYEHHOE YCTPOWCTBO, FOTOBOE AMNs 3KCnnyaTauum.

3a CYéT Mcnonb3oBaHUA ranbBaHN4YecKkon passasky nopta RS-485 tennocyértumka KM-5  moaynb
KM-MB ranbBaHM4eck/ pa3BA3aH C 3NEKTPOHHbIM MOAYMNEM TENMOCHETUMKA.

[unarHocTrka Moayns ocyLlecTBNAETCA Yepe3 CBETOAMNOA Service Ha Nn1LEeBOoW NaHenwu.

2 TexHu4eckue napameTpbl

MutaHue HanpsxeHue £6..24B
MoTpebnsiemast MOLHOCTb
2BT
(He bonee)
UHTepdencol KM-5 RS-485 (9600 Bog)
Modbus-RTU RS-485 (1200 — 115200 bopa)
OunarHocTuka Service Led CocTtosiHme npubopa onpeaensieTcst 6rIMHK-KOAOM

(konMYeCcTBO BCNbILLEK HA CEKYHOHOM UHTEpBarne)
1-Bcnblwwika: WTaTHast paboTta npnbopa

2-Bcnbilwku: HeT cBsa3un ¢ KM-5 6onee Tpex cekyHA
3-BCNbILWKK: HET 3anpocoB co cTopoHbl Modbus cetn
3a Bpem4 bonbluee, YeM 3a4aHo B napameTpe «Tan-
MayT nocbifiok ot Modbus».

4-BCnblWKK (HENPepbIBHOE MepuaHue): HeT cBsAsun ¢
KM-5 n HeT 3anpocos no Modbus

Pasmepbl OxWxB 115 x 60 x 45 mm
TemnepaTypHbIn R
AMana3zoH 0...50°C

3 Cxema noakmniouyeHus

BHewHWI BUA yCTpoNCTBa NpeAcTaBneH Ha pucyHke 1.
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Mogynb KM-MB vmeeT Tpu rpynnbl KNneMm Anga NOAKMOYEHNS:

* K uHTepdency RS-485 Tennocuétunka KM-5 (rpynna knemm KM-5);
= kK cetn Modbus Ha 6a3e RS-485 (rpynna knemm Modbus).
" K MCTOYHUKY NUTaHus +6..24B (rpynna knemm Unur).

3.1 MopkniouyeHue moaynsa KM-MB k Tennocuyétunky KM-5 1 cuetuymnky — pacxogomepy PM-5

Insa paboTbl ¢ mogynem KM-MB npurogeH tennocuétunk KM-5, a Takke cdeTumnk- pacxogomep PM-
5 nobor annapaTHOW Bepcuu C Bepcuein nporpaMmmHoro obecneveHms 1.96 u Bbiwe. [Ansa kpaTKOCTW Aarnb-
Hellwee onucaHue paboTtbl agantepa KM-MB nokaszaHo Ha npumepe B3auMOOENCTBUSA C TEMNOCHETYNKOM
KM-5. Pabota co cueTumkom — pacxogomepom PM-5 abcontoTHO naeHTrYHa.

Apantep KM-MB npuHumaeT n obpabatbiBaeT nocbinku ot KM-5, npegHa3HayeHHble ans Lonworks
apanTtepa. [py noaknoveHun Heckonbkmx Tennocyetynkos KM-5 B cetb ModBus (kak ABYXMOTOYHbIX TaK u
O[HOMOTOYHbIX) KaXAbIN TENJIOCYETYUK OcHawaeTca ogHum agantepom KM-MB. [1nga BkntodyeHusa nepe-
Aaum AaHHbIX OT Tennocuétumka KM-5 B Mmoayns KM-MB Heobxoaumo B nyHkTe meHio <HACTPOWMKA> Haii-
Tn nyHKT <BbIXO[ LON: BbIKJ1.> n HaxaTb codeTaHue knasuvw <Bsog>. OTobpaxaemoe COCTOAHNE B MyHK-
Te MeH nsmeHutca Ha <BbIXO[ LON: BKIl.>. Haxnmas knasuwy <Bnpaso > Hantn nyHkt <UH®. LON:
MIHOB.> n HaxaTb codeTaHne knasuw <Beog>. OTobpaxaemoe COCTOAHME B NMYHKTE MEHIO U3MEHUTCS Ha
<NH®. LON: MHTEIP.> Tennoc4yeTunk pa3 B cekyHOy nepedaeT AaHHble B Moaynb KM-MB. OtcytctBue
cBA3u ¢ npubopom KM-5 Bonee Tpex cekyHn oTobpaxaeTcs GNUMHK — KOAOM CBeTOoAMOAA Ha NULIEBOW NaHe-
nnm KM-MB, a Takke yctaHoBkon bit 15 =1 B BenuunHe FlagsNV.

Ons coeanHenus ¢ Tennocyétymkom KM-5 ucnonbayetcs BTopon kaHan RS-485 (pucyHok 2). IMpwu
3TOM eCnu NCMNOoMb3YyeTCs TENMOCYETUMK ABYXMOTOYHOW KOHUIypaLmn, K 3TOMN Xe NUHUN NoACoeaUHAETCA U
ANeKTPOHHbIN 6nok MMNC-5 (pucyHok 3). Mogyne KM-MB nMeeT BCTPOEHHbIE MOAKMOYaEMblE PE3UCTOPLI
cornacoBaHust NMUHWK cBa3un. lNpu nogknioveHnn mogynsa KM-MB Ha koHue nuHuM CBSA3M, nepeknoyartenu,
pacnonoxeHHble cripasa oT krneMm KM-5, 4omkHbI ObITh BbICTaBMEHbI B nonoxeHune ON.

Mpun yctaHoBke agantepa KM-MB B kommyTaumoHHoM wkady npubopa KM-5, nutaHune k moaynio
KM-MB ponyctumo nogsoantb oT knemm URS mopyns MMNC-5 (ana ABYXNOTOYHOrO TEMNnocyHETYMKA) Unm
knemm URS mogynsa KM-5 (ans ogHonotouHoro npubopa). Takke BO3MOXHO MCMONb30BaHWe JOMNOMHUTENb-
Horo 6110ka NUTaHus.

MpakTuyeckoe BbINOMHEHME PEKOMEHO0BAHHOIO MOAKIIYEHUS B ABYXNOTOYHOW CUCTEME BO3MOXHO
cnegywowmm cnocobom — B nnatdopme nogknoyeHns moayna MNMC-5 HeobxogMmo yoanutb NepeMblYKu
cornacyroLwmx pesMcTopoB U NPOAOIMKUTL OT Hero NuHuo cBasn o moayns KM-MB, kak nokaszaHo Ha
pucyHke 2.

Mepembliykn B nnatopme KM-5 onpeaensatoT pexxmm Ucnonb3oBaHMs OCHOBHOMo nopta RS-485.

Moayne KM-5 Moayne KM-MB
KM-5
Uenb | KoHT Lenb ON
B2 28 A F N

—

B
A2 | 27 — YJ_ A ﬁﬁ
GnRS | 26 GnRS

PucyHok 2 — Mogkniovenne mogyns KM-MB k Tennocyétynky KM-5 (ogHONOTO4YHbIN npubop)
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PucyHok 3 — lMogkntoveHne moayna KM-MB k Tennocuétumky KM-5 (aBYyXNOTOYHbIM Npubop)

3.2 MNopknioyeHue moayna KM-MB k cetn Modbus

Mogyns KM-MB nogkntoyaetca B ceTb Modbus, B COOTBETCTBMM C LUMHHOW TOMOSIOMMEN B Ka4yecTBe
Begomoro (Slave) yctponcTtsea (pucyHok 4).

Master
(Beaywpwi)

AlB
e — P - -

Rtm o / Rt

A B A B A B A B
Slavel Slave? Slave3 Slaved
(Begomelin) (Begomeii) (Begomeli) (Bepomelin)

PucyHok 4 — LLlnHHaga Tononorua cetn Modbus

[na nepegaun ganHHbix Yepes noptT ModBus mogynbs KM-MB nmeeT gBe nuHum:;

A vnu '+’, He NHBEPTUPOBAHHbIN

B unu '-', "HBEPTNPOBaHHbBIN
Mogynb KM-MB nmeeT BCTPOEHHble NoAKNioYaeMble pe3ncTopbl COrfacoBaHUSA fIMHUM CBA3U Modbus.
Mpn nogkntoyeHnn wmopyna KM-MB Ha koHue nuHum cBasu Modbus, nepekntovaTenu, pacnorioXeHHble
cnea oT knemm Modbus, AomkHbl ObITb BbiICTaBneHbl B nonoxeHne ON.

4 Hactpouka npubopa KM-MB

Ons HacTpoiku napameTpoB paboTbl npubopa KM-MB HeobxogmMmo cobpaTb cxemy corfnacHo
PUCYHKY 5.
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PucyHok 5 — Cxema nogkntodeHus KM-MB k komnbloTepy Ans 3annucu HacTpoeYHbIX NapameTpoB

HacTtpovika npubopa KM-MB ocyuiecTBnsieTcas € NOMOLbIO nNporpammbl  «PefakTtop HacTpoek
KM-MB», goctynHou Ha carTe www.tbnenergo.ru BHelwHWi BUA nporpaMmbl NpeacTaBneH Ha pUcyHke 6.

B none «MopT» Heobxoaumo BbibpaTb Homep COM-mopTa k KOTOpoMy NoakntoveH npuGop. Mocne
HaxaTusi KHOMKU «CunTaTh HACTPOMKU» pacnonoXeHHasi Hke Tabnuua napameTpoB 6yaeT 3anonHeHa 3Ha-
YEeHUSIMW, CYUTaHHbIMK 13 NpubBopa. B Tabnuue napamMeTpoB UCMONb3YHOTCH crieaytolue nons:

CeTteBou agpec Modbus — agpec ycTtporictea, no kotopomy Master cetn Modbus 6ygeT obpawaTs-
cs Ans YyTeHus gaHHbiX oT KM-5.

CkopocTb o6MeHa — CKopoCcTb 06MeHa AaHHbIMK B ceTu Modbus.

YeTHOCTb — Ucnonb3oBaHve buTa naputeta B kagpe Modbus (B npubopax ¢ NporpaMMHOIN BEPCUEN
1.0 6GUT YeTHOCTU OTCYTCTBYET)

Cton 6uTt — KonuuyecTBo cTonoBbix 6uUT B kagpe Modbus (B npubopax ¢ nporpammHon Bepcuen 1.0
ncnonb3yetcs 1 cTon 6uT)

MepecTaBnATbL perncTpbl B 4-x 6aUTHbIX BeNMMYUHAX — aHHOe nore onpefenseTr HeobxoaMMoCTb
nepecTaHOBKM MeCcTaMn PernMcTpoB B YeTblpéXOanTHbIX BenmnyunHax Modbus nocbinku. Mpu Bbibope 3HaYe-
H1s «HeT» nepBbIM pacnonaraeTcs Mnagwui permctp, BTopoi ctaplumid. Mpu Boibope 3HaveHus «a» pe-
MMCTPbl MEHSAKOTCA MecTamu. (MepecTaHoBKa PErvcTpoB He noagepXuBaeTtcss B npubopax ¢ NporpaMmHOmn
Bepcuen Hmke 1.2)

MaccuB 3Ha4YeHMM MO yMon4aHuio Ons namepseMbix npubopom KM-5 BenunuuH. 3tn 3HadveHus By-
OyT BbldaBaTtbcs B ceTb Modbus no 3anpocy, B criydae ecnv HacTpoeYyHbl napamMeTp « TarmayT NocCbIfoK OT
KM-5» oTnunyeH oT Hynsa v nepuof oTcyTCcTBMA nocbiriok oT KM-5 npesbicun 3HayeHne faHHoro napameTpa.
Takke 3T 3Ha4YeHuss OyayT BblgaBaTbCA B CETb MO 3anpocy nocrie nogadv nutaHus Ha npubop, 4O MOMEHTA
06HOBNEHUs1 AaHHbIX oT npubopa KM-5. MNpu otnpaeke B ceTb Modbus «3Ha4yeHWiA N0 yMOMYaHWIO» B BENW-
ynHe FlagsNV BbicTaBnsieTcs bit 14 =1.

®narmn. OTobpaxatoT COCTosIHME Npubopa 1 N3MepsiEMbIX UM BENWYUH. B none 3HayeHu ctapumnn
6uT (bit 15) pacnonaraetcsa nepsbiM cnesa, Mnaawwui (bit 0) pacnonaraetca nocnegHmum. Coctas 1 Ha3Ha-
YeHue pernucTpoB chnaros nogpobHO onucaHbl B Tabnuue 1.


http://www.tbnenergo.ru/
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TanmayT nocbinku ot KM-5. NMapameTp, onpeaensoLwimin Aonyctumblii nepuog (B cekyHaax) oTcyT-

ctBusa cBasm ¢ KM-5, no ncredeHun kotoporo B cete Modbus 6yayT BblgaBaTbCs 3HAYEHMS MO YMOMYaHWIO,

pa3MelleHHble Bbilwe. Ecnv 3HayeHWe gaHHOro napameTtpa paBHO Hymnw - B ceTb Modbus BbigatoTcst no-
cnegHue nonydeHHble gaHHble oT KM-5. MakcumanbHoe 3HadeHne napameTtpa 8000 cekyHA.

TanmayT nocbinok ot Modbus. [lNapameTp ucnonb3yetca Ang BU3yanbHOro onpeaeneHnst OTCyTCT-
BMSI 3anpocoB co cTopoHbl Master Modbus. Mpu NpeBbIlLEHNN BPEMEHN OXMOAHUS MOCLINIOK CO CTOPOHbI
Modbus Gonblle 3HayeHMs gaHHOro napameTpa AaHHoe cobbiTue oToDOpaXkaeTcsl ¢ MOMOLLb0 BNMHK-KoAA
cBeToAmMoaa nuueBol naHenu npubopa. Ecnun 3HadeHre gaHHOro napameTpa paBHO HyM, NepUoL OTCYTCT-
BMsi NOCbINOK co cTopoHbl Modbus He aHanuaupyeTcs. MakcumansHoe 3HaveHne napameTpa 8000 cekyHA.

MporpammHas Bepcus npubopa KM-MB — iaeHTudunkatop NporpaMmMHoON BEPCUM.

( “4, Pepaktop Hactpoek KM-MB = = |
MopT: COM1 CYMTATE HACTPOAKK ‘ I3EI'IHCETI:- Hacrpoﬁm‘
MapamMeTp |3HE|'-|EHL-1E |
CeTesol anpec Modbus 0
CropocTe 0OMeHa 1200
HeTHOCTE Het
Cton but 1
MepECTEBNATE PEFMCTPRI B 4-X DalTHBIX BENMYUHEX HeT
Pacxon B npAMoM Tpybonposoae G1 (T/u) 0,0
Pacxog B obpatHom Tpybonposoge G2 (T/4) a,0
Bpema paboTel Tennoc4eTHKE Tp (4) 0,0
HakonneHHaa sHepria Q (Tkan) 0,0
TeMnepaTypa B npaMoM Tpybonposoge t1 {rp.C) 0,0
TemnepaTypa B ofpaTHoM Tpyhonposoae t2 (rp.C) 0,0
TeMnepaTypa xonogHol soasl tx (rp.C) a,0
MoTpebnAeMan TeNnoBaA MoWHOCTE W (Manfd) 0,0
HakonneHHaA Macca B npAMoM Tpybonposone M1 (T) 0,0
[Jaenenue & npamom Tpybonposoge P1 (KrofoaiZ) a,0
AaeneHue B obpaTHoM Tpyhonposoae P1 (Krojom?) 0,0
NaEEneHe xonoaHoM oAkl Px (Krojom?) 0,0
HaronneHHan macca g odpaTHoM Tpybonposoge M2 (T) 0,0
HakonneHHel 0bbeM No MMAYNECHOMY Bxoay V3 (M3) 0,0
dnark cocToAHuA npubopa KM-5 o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
Pnarv MsMepAEMBIX BENMHMH 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
TalMayT nockinok oT KM-5 (c) 0
TalmayT nocenok oT Modbus () ]
MporpaMMHaA BepoiA Npubopa KM-MEB

PucyHok 6 — BHewHuin BuAa nporpammel «Pegakrtop Hactpoek KM-MB»

OTpeaaKkTUpoBaHHbIE 3HAYEHUS HACTPOEYHBIX NapaMeTpoB HeoGXoAMMOo 3anucaTtb B nNpuéop KM-MB
HaXkaTeM KHOMKW «3anuncaTb HACTPONKMNY.

Pe3yJ'IbTaTbI BCEX OEWNCTBUIN Nonb3oBaTens conpoBoOXaakTCcA KOMMEeHTapuAMM B CTPOKE COCTOAHUA B
HWXXHEN YacTu OKHa nporpamMmmbl.
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5 Kaprta Modbus peructpoB

Mogynbe KM-MB umeeT kapTy Modbus pernctpoB, npeactaBneHHyto B Tabnuue 1 M COOTBETCTBY!O-
LY AaHHbIM, nepegaBaeMbiM OT Tensiocyétumka KM-5. Bece peructpbl pacnonaratotcs B obnactu Input
Registers (rpynna 3X) 1 onpalumBatoTCs C MOMOLLLIO yHKUMK “04”

Tabnuuya 1— Kapta cootBetcTBuss Modbus perucTpoB u BennyuH Tennoc4étyunka KM-5

Modbus Kon-Bo

BenunuuHa Ea. nam. OnucaHue
peructp perucTpoB
3x0001 2 G1 T/ Pacxog B npsimom Tpy6onposoae
3x0003 2 G2 T/ Pacxog B o6paTHOM TpyGonposoae
3x0005 2 Tp 9 Bpemsi HopmanbHon paboTbl TENNOCYETYMKA
3x0007 2 Q kan HakonneHHas sHeprusi
3x0009 2 t1 °C TemnepaTypa B npsmom Tpybonposoge
3x0011 2 t2 °C TemnepaTypa B o6paTtHom Tpybonposoae
3x0013 2 X °C TemnepaTypa xonogHow BoAbl
3x0015 2 W kan/y MoTpebnaemasn TennoBas MOLLIHOCTb
3x0017 2 M1 T HakonneHHast Macca B npsiMom Tpy6onposoae
3x0019 2 P1 Krc/om® [aBneHune (u3bbiTo4HOE) B npssmMom TpybonpoBoae
3x0021 2 P2 krc/cm” [JdaBneHue (n36biTo4HOE) B 06paTHOM TpybonpoBoge
3x0023 2 Px krc/cm” [aBneHue (n36bITOYHOE) XONOAHOW BOAb!
3x0025 2 M2 T HakonneHHas macca B obpatHom TpybonpoBoge
3x0027 2 V3 M HakonneHHbIn 06beM N0 UMMyNbLCHOMY BXOQY
3x0029 1 FlagskM BuTtoBas MepemeHHasa COCTOSIHUS TeNNoCcYéTYMKa

CTPYyKTypa bit0  // peaynbTaT TectupoBaHus O3Y KM-5 (0)
bitl  // peaynbtaT Tectupoanus MN3Y (FLASH) KM-5 (0)
bit2  // 6uT gaTumuka nycton Tpyoel KM-5 (0)
bit3  // 6uT paTumuka nycton Tpyoel MIC-5 (0)
bit4  // nonoxeHne BHyTpeHHero BbikntovaTens (1)
bit5  // nonoxeHne BHewwHero Bbikno4aTens (1)
bit6  // ocTaHOB BblUMCNEHMS Tenna n BpeM. HopM. Pab. (0)
bit7  // 6GuT NnporpamMmmupyemoro 3HayeHus xonogHow soapl (1)
bit8  // 06pbIB KaTyLwkn KM-5 (0)
bit9  // 3ambikaHue kaTywkn KM-5 (0)
bit10 // neperpyska kaHana pacxoga KM-5 (0)
bitll // HencnpaBHOCTb Lienu Tepmonpeobpas. KM-5 (0)
bitl2 // o6pbiB kaTywkK MMNC-5 (0)
bit13 // 3ambikaHue katywkum MNMC-5 (0)
bitl4 // neperpy3ka kaHana pacxoga MNrc-5 (0)
bitl5 // HeucnpaBHOCTL Lenu Tepmonpeobpas. MrNC-5 (0)

3x0030 1 FlagsNV butoBas [MepemMeHHas COCTOSAHMSA N3MepseMbIX BENUYMH

CTPpYKTypa bit0 : // HegocTOoBEepHOCTL NepemeHHo nvoFwdFlow
bitl : // HegocToBepHOCTL NepemeHHo nvoBackFlow
bit2 : // Bceraa paBHO Hynto
bit3 : // Bceraa paBHO Hynto
bit4 : // HepgocToBEpHOCTL NepemMeHHon nvoFwdTemp
bit5 : // HepocToBepHOCTL NepemMeHHon nvoBackTemp
bité : // HegocToBepHOCTL NepemeHHon nvoTempC
bit7 : // HegocTOBEpPHOCTL NEpemMeHHON nvoPower
bit8 : // Bcerga paBHO Hynto
bit9 : // HegocToBepHOCTL NepemeHHon nvoFwdPress
bit10 : // HegocTOBEpPHOCTL NEpemMeHHoON nvoBackPress
bitll : // HepocTOBEPHOCTBL NepeMeHHon nvoPressC
bit12 : // Bcerga paBHO Hyrmo
bit13 : // Bcerga paBHO Hyrmo
bitl4 : // nepepalTca NpenyCTaHOBMEHHbIE 3HAYEHNS
bitl5 : // HeT cBsI3U C Tennoc4YETYMKOM Bornee Tpex CeKyHs

MpumeyaHwne: Tun namepsemolx BennuuH (kpome gnaro) FLOAT. BenuuuvHbl, He ucnonb3aye-
Mble B BblIOpaHHOWM nonb3oBaTenem mogudpumkaumm tennocyetumka KM-5 n pacxogomepa PM-5, moryTt co-
aepxatb HeonpegeneHHble 3HavyeHus. TepMnH «HeaoCcToBEpHOCTb MEPEMEHHON» O3Ha4vaeT, yYTo npubop
KM-5 BcnegcTteue onpeaeneHHbiX oakTopoB BblaeT YCTAHOBOYHbIE, @8 HE U3MEPEHHbIE 3HaYeHus (nogpob-
Hee 06 anroputme paboTbl npubopoB KM-5 cM. B fokymeHTe «TennocyeTuumk anektpomarHutHbin KM-5 py-
KOBOACTBO MO 3KCnnyaTaumm»)
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6 KomnnektHocTb

B 6a3oBbI KOMMNNEKT nocTaBku agantepa KM-MB BxogaT:
e moayrnb KM-MB
e  PYKOBOACTBO MO 3Kcnsyatauun — nacnopT
[ononHnTenbHO NO 3aKa3y B KOMMIEKT NOCTaBKN MOXET BXOAUTb:
e Gnok nutaHusa 10BP220-12[n.

7 CBuaeTenbCcTBO O NPUEMKE M YNaKOBbIBaHUU

Apantep KM-MB Ne / /

(saBoackon Homep)  (annapaTHas. Bepcusi)  (NporpammHas Bepcust)

M3roToBJ1IEH U NPUHAT B COOTBETCTBUUN C obsi3aTenbHbIMK TpGGOBaHVIFlMI/I rocygapCTtBeHHbIX CTaHOapPTOB,

OeNCTBYIOLLEN TEXHUYECKON OOKYMEHTaLWK, NpuaHaH
Tpe6GoBaHUAM TEXHUYECKOW AOKYMEHTaLUN.

HavanbHuk OTK

Mr1

roaHbIM OnA 3KCnJsyaTtaumnm n ynakoBaH corfacHo

(nnyHasa nognuce)

(roa, mecsy, 4mcno)

8 YuéT HeucnpaBHocTen agantepa KM-MB

(pacwwmdppoBka nognucu)

MpuHATbIE Me- JOMmKHOCTb,
[aTa v Bpems

oTkasa Npu6o- Xapakrtep pbl Mo ycTpaHe- dammnumsa u

(BHewHee npo- | lMNpuunHa Henc- | HWIO Hewucnpae- | nognuck Nuua,
pa, pexum MpumeyaHue

a60Th, Xapak- sIBNieHne Heuc- NnpaBHOCTU HOCTU, OTMETKa | OTBETCTBEHHOIo
pTe Ha’r K NpaBHOCTK) O HanpaBerneHun | 3a ycTpaHeHue
P Py peknamauum HEeUCNpPaBHOCTU

00O «TBH aHeprocepsuc»
Ten/dakc (495) 789-90-75
Appec: Poccus, 123060, r. Mocksa, 1-1 Bonokonamckun npoesa, 4.10, ctp.5.

www.tbnenergo.ru
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