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MHOI'OKAHAJIHA MUKPOITPOHECOPHA CUCTEMA
3A JMCTAHIIMOHEH KOHTPOJI A YITPABJIEHUE
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Pe3rome. Ilpuerara crparerus or EBponelickara komucus ,,EBpomna 2020% nmocra-
BU CEPHO3HH INPEIU3BHKATEIICTBA IIPEJ CBETA, CBBP3AHU C €KOJIOTHATA, TIPOM3BO-
CTBOTO Ha 3€JICHA CHEPIusl ¥ HaMaJIsIBaHE KOHCyMalusTa Ha TakaBa. V3MbIHEHHETO
Ha TE3W LEIH € CBBbP3aHO C MOBUILIABAHE HA €HepruiiHara e()eKTUBHOCT U J00MBa
Ha eHeprus oT BEW. CbBpeMeHHaTa TeHISHIIUS € CBbp3aHa C U3rPakIaHEeToO eHep-
rMAHOE(DEKTHBHN OOLIECTBEHH W >KWIIHIHU CTpajy, 00OpyJBaHH C MHTEIUTCHTHU
CHCTEMH 3a 3aXpaHBaHe U yIIpaBJeHHE.

B crarmsra e mokazana 610koBara cxema, pa3nIeilaHy ca OCHOBHHTE (DyHKINH,
rapamMeTpu M XapaKTEPUCTUKH Ha MHKPOIIPOIECOPHA CHCTEMA 3a JUCTAHIMOHHO
yIpaBIE€HUE U KOHTPOJ HA €IEKTPOCHEPTHHHU OOCKTH B OOILIECTBEHU M KMJIMII-
HU CTrpajiy, KaKTO M TPAaHCIOPTHH 00EKTH. BHeapsiBaHEeTO i 1ie ch3nane yCIoBHs
3a MMOBHIIIaBaHE Ha €HEpruiiHaTa e()eKTUBHOCT Ha yNpPaBIsBaHUTE OOCKTH MOPaan
(axra, ye ce ch3maBa BE3MOKHOCT 32 IOCTOSIHEH JUCTAHIIMOHEH MOHHUTOPUHI U
OIITHMAJTHO YIPAaBJICHAE HA OOEKTHTE.

Keywords: remote control, microprocessor system, GSM monitoring and control

YBoa

EBpomneiickara komucus npue crparerus ,,Espona 2020 1 mocTaBu KOHKPETHU
LEeNM M 3aJa4l Ipej] eBpOIEHCKUTE AbP)KaBU M LeNusA CBAT. EqHa OT OCHOBHH-
TE IIEJIK € MoCTHraHeTo Ha Kputepus 20/20/20"- 2. Tlocneanara My 4acT BKIIIOY-
Ba — OIpaHMYaBAaHETO U HaMaJsBaHETO Ha pa3xofa Ha eHeprus 1o 2020 ronuHa
20%. ToBa e TpyznHa 3a U3NBIHEHHE 3aJa4a, UMAKu NMpeABU] HAYMHA Ha JKUBOT
Ha ChbBPEMEHHOTO MMOKOJIEHNE U HENMPEKbCHATO HApaCTBAILUTE CHEPIUHHU HYKIU.
B Ta3u Bpb3Ka ce ch31an0xa Taka HapEUEHUTE ,, MHTEIIUTEHTHU CIpajii, B KOUTO
Ce M3MOJI3BAT BCUUKM MHOBAaTHBHU TEXHOJOTMH B 00JIACTTAa HA CTPOHTEJICTBOTO,
€JIEKTPO003aBEKAAHETO U YIIPABICHUETO, KOUTO YOBEUECTBOTO € CH3AANIO0 Mpe3 HO-
ciennute ronuHy. OCHOBHATA 1ieJl € IOCTUTaHe Ha M0-3[paBOCIOBEH U KOM(pOPTEH
MUKPOKJIIMAT [IPY MUHUMAJIHO U3Pa3X0J/IBaHE HAa EHEPTHIHU pecypcH.

3a eMH OT OCHOBHUTE €JIEMEHTH Ha HHTEJIMTEHTHATA Crpajia ce IpHUeMar CUCTe-
MUTE 3a AUCTAHIMOHHO U aBTOMAaTUYHO YIIpaBJIEHHUE, [TPEICTaBIABALIN ChBKYTHOCT
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0T cOPTYEepHHU U XapAyepHH PELICHUs, OCHOBHATA 33/1a4a HA KOUTO € OCUTypsIBaHe-
TO Ha HAJEKIHO U CUTYPHO AMCTAHLMOHHO YNpaBIEHUE Ha BCUUKHU MHCTAJAINH,
HAMHPAIIH Ce B eKCIUIOATAIHs B crpajgara’®.

B ta3u Bpb3Kka B karenpa ,,EET* ce pa3paboTu HayuHOM3CIEJ0BATEICKH IPOEKT
OT KOJIEKTUB, BKJIFOUBALL[ [TPETIOIABATENN U CTYIEHTH oT crienuantoct ,,EEEO, B
KOWTO ce NMPOeKTHpa U U3rpajd MHOTOKaHATIHO MUKPOIIPOLIECOPHO YCTPOMCTBO 3a
JUCTaHIIMOHHO ynpaBienue u kontpos (MMC/IKY) Ha enekTpoeHepriuiiHu 00eKTH
B OOLIECTBEHH W KUIMIIHM crpaan. OCUrypsiBa ce Bb3MOXKHOCT 3a MMOCTUTaHE Ha
ONTUMAaJIHA CHEPTrUiiHa €(PEeKTUBHOCT U CUTYPHOCT B CTPagUTE, B KOUTO paboTUM U
skuBeeM. CucteMara 1aBa Bb3MOXKHOCT J1a C€ KOHTPOJIMpPAT U yIpaBisBaT U303~
BAaHHUTE CUCTEMH 3a OTOIICHUE, OCBETJICHHE, CUTYPHOCT U Ap. B OOLIECTBEHHUTE U
JKWINILTHUTE CTPajid, KaKTO ¥ Ha OTAEITHU CUCTEMH B TPAHCIIOPTHUTE CPEACTBA.

OcHoBHara L1eJ Ha IPOEKTa € CBbpP3aHa C U3MOJI3BAHETO HA MPEAMMCTBATa Ha
ChBPEMEHHATa MUKPOIIPOLIECOPHA TEXHHMKA 32 Ch3JaBaHE Ha MHOBATHUBHU TEXHHU-
YEeCKH pelIeHus B 00JIaCTTa Ha HHTEIUT€HTHOTO YIpaBlieHHE U KOHTPOJI Ha TPaHC-
MOPTHU U €JIEKTPOCHEPTUITHNA O0EKTH.

[IpoekTupanara cucteMa € MPUIOKMMA 3a KUJIMIIHA M OOLIECTBEHH Crpa-
1 (BTY ,,Tomop KaOnemkoB®), kKakTo M 3a BrpakJaHe B €JIEKTPOTPAHCIIOPTHU
cucteMu. IIpunoxeHrneTo Ha MHKPOIpPOLECOpHAaTa CUCTEMa 3a JUCTAHLMOHHO
yIpaBiIeHHE U KOHTPOI LIE a/ie Bb3MOKHOCT upe3 GSM amapar oT HeorpaHUYEHO
pas3cTosHuE Ja ce MOCTUTHE ONTHMAIHO YIPaBJICHUE Ha eICKTPOMEXaHUYHH 00CK-
T B crpaaute Ha BTV, a orTam — 1 mo-Brucoka eHepruiina e(eKTUBHOCT.

OcBeH TOBa 33/1a4UTe, KOUTO TPsIOBa J1a ObAT PEILCHH C peaIU3aLHsATa Ha IPOEKTa,
ca KOHKPETHO CBbP3aHH C IOCTHI'aHE HA M0-BUCOKA EHEPryiiHa e()eKTHUBHOCT Ha eJeK-
TpoeHepruiiHuTe 00eKTH (oToTuIeHue, ocsemieHue, BUK u ap.) B BTY. Usrpaxaane
Ha JOIBJIHUTEIHHA Bb3MOXKHOCTH 32 MOA0OpsIBaHe Ha TEOPETUYHATA U IIPAKTHYECKaTa
MOJITOTOBKA HA CTYAEGHTUTE OT CIIELMAIHOCTH ,,ENeKTpoeHepreTika 1 eneKrpood3a-
Bekaane u ,,Enexrpomobunn’. TloBuiaBane KauecTBOTO Ha Hay4HOHM3CIIENOBaTeN-
ckara paboTa ChC CTyIEHTH U JOKTOpaHTH. Ch3aBaHe HA WHOBATUBHU TEXHUYECKU
peLIeHus ¥ Bb3MOXHOCTH 32 peajin3aliyisl Ha IOTOBOPH C BBHIITHHU Bb3JIOKUTEH.

W3nbnHeHneTo Ha 3aauuTe 10 TO3U MPOEKT LI Ch3AaJA€ BB3MOXKHOCT U 3a pas-
mMpsiBaHe Ha JaboparopHaTa 6a3a Ha karenpa ,,EET upes yBennuaBane Ha 1abopa-
TOPHUTE MOZENH, Ha KOUTO LIe MOTaT Jja Ce peajlM3upaT pa3HooO0pa3Hu J1a00paTopHu
ynpaxsaeHus. O0y4eHHETO 1€ ce ChCPEJOTOYH B 00IaCTTa Ha MUKPOIIPOLIECOPHUTE
CHCTEMH 32 YIIPaBJIEHUE U KOHTPOJI B €JIEKTPOEHEPTeTUKATA U €JIEKTPUUECKUS TPaHC-
MOPT, KaKTO 1 BE3MOXKHOCTHTE 32 TSXHOTO MPOEKTHPAHE U MapaMeTpU3UPaHE.

OcHoBHHE pyHKIMM B XapakTepucTukn Ha MMCIKY

JucraHnMOHHATa cuCTeMa BKIIIOUBA ONpesesieH Opoil eneKTpoHHH OJIOKOBE ¢
KOHKPETHO (D)YHKLUMOHAIHO IMpeJHa3HaueHHue, paboTely Mo MPEABAPUTEIHO 3a-
JafeH anroputbM. HeropoTo npenHasHaueHue € 1a Ch3AaJe Bb3MOXKHOCT 3a JHC-
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TAHIIMOHHO BKIIIOYBAHE, W3KIIIOYBAHE M YIIPABICHUE HAa PA3JIMYHU BUJIOBE EJICK-
TPUYECKH H EJICKTPOHHH YCTPOWMCTBa C TOMOIINTa Ha MOOWJICH amapar. B Owura
MOJI)TBT MOXKE JIa C€ MU3IOJI3Ba KaTo Oe3kuyHa KOMyTannoHHa Bepura. CuiioBara
BEpHra Ha YCTPOMCTBOTO C€ CBhP3Ba MOCIICAOBATEIIHO B €IIEKTPUYECKATa BEpUTa Ha
yrpasisiBaHUsS 00EKT (KOHCYMaTopa), KaTo MO-TO3H HAYMH C€ Ch3/[aBa Bb3MOXKHOCT
3a KOHTPOJI U yIPaBJICHUE HAa TO3U 00EKT OCPEICTBOM MOOWIICH arapar.

[IpunoxxeHnero Ha AUCTAHIIMOHHATA CHCTEMA € IIMPOKOCIICKTHPHO U CE OIpe-
JIeJIE OT TPEBAPUTEITHO 3AJIOKEHUTE KPUTCPUU M M3MCKBaHMA, Ha 0azaTa Ha KO-
WTO C€ MapaMmeTpu3upa Jiornueckara i (QyHKIMOHATHOCT. Upe3 Hes Moxe na ce
YIOpaBJSIBAT MO MPEIBAPUTEIHO 33JIaJICH AITOPUTHM OT MUKPOIIPOILIECOPUTE pa3-
JUYHU EJICKTPUYCCKU BEPHUTH, CICKTPOYpPEAH, arapard, OMTOBH EICKTPOYPEIH,
OTOILTUTEITHU €JIEMEHTH U CUCTEMH, KIIMMAaTHYHU WHCTANAIMKU U Apyru. B mpo-
MUIUIEHOCTTA JUCTAHIIUOHHUAT MOAYJ MOXE JIa C& M3II0JI3BA KaTO CHUJIOB MPEKbC-
Bad 32 KOMYyTall¥sl M YIPaBJICHUE HA Pa3]IUYHU EICKTPUICCKH ChOPBHKEHUS, KOUTO
M3II0JI3BAT KOMYTaIlMOHHH Bepuru. C moMoInTa Ha MUKPOKOHTPOJIEPH CE OCHIIECT-
BsIBa KOMYHHKAIIUS MEX]Ty YIPABISIBAHOTO ChOPHKEHUE U YCTPOMCTBOTO.

FBroxosa cxema na MMCJIKY

Ha ¢ur. 1 ¢ nagena 61okoBa cxeMa Ha yCTPOMCTBOTO, MTOKa3BaIlla OCHOBHUTE
(hyHKIIMOHAITHU MOJYJIU M BPh3KaTa MEXKY TAX.

JlaTaunm WujukaTop
. (54)
(b3)
T
VYnpaenenue
(b3)
* 1 —et
MITyJICEH
MK GSM b0k
(B7) (b2) (B5)
KomyTtaunoHHa
BEpHra
(B6)

3axpansane (BI1)

®ur. 1. baokosa cxeMa Ha MOAYJI 3a AIUCTAHIITMOHHO YIIPABJICHUC
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b1 — 3axpanBam 6mox; b2 — GSM ycrpotictBo; b3 — ynpasnenne; b4 — unnnka-
Top; b5 — ummyncen 6mok; b6 — komyTranmonHa Bepura; b7 — cuioBa KoMy TanuoH-
Ha Bepura; b8 — natunuu.

3axpanBampar Omok (bl) ocurypsia HeoOXomuMHTE CTaOWIMBUpaHH M (DILITPH-
PaHM HANpeKEHUsS KbM OTAEIHUTE MOIYIM Ha eJeKTpoHHara cuctema. broxer b2
npezcrasisiBa GSM (BXOIHO-M3XOIHO YCTPOHCTBO) € KOHTPOJIHO-IPENABATEIHH (yHK-
mun. Cren BbBEXaHE Ha KOJ 33 IOCTBII M ITOJJaBaHe Ha YIIpaBIIsIBALLl CUTHATI CE 3aeHcTBa
omoksT b3. Toit mpeacTarsaBa CHBKYITHOCT OT ONTPOHHU M MPEBKITFOYBAIIN €JIEMEHTH 1
JIOTHYeCKH ycTpoiicTa. broksT b3 Be3netictBa Ha b5 (umrmyncen 6nok). Herosara ¢yHK-
s e 1a mdpupa u nemmdpupa oopadorenns curHan. bioksT bS5 aktuBrpa b6 (cunosa
KOMyTaloHHa Bepura). bioksT b4 mokassa Tekyimoro cherosiHue Ha cuctemara. Oopa-
THaTa BPb3Ka 32 (PYHKLMOHAJIHOCTTA Ha YIPABJIBAHUTE OOEKTH ce peanu3upa upes 011o-
xoBe b7 u B8. briok b7 e MuxpoxonTponepra mardopma ¢ otBopeH koa. Heobxomimara
BXOJTHA MH(OPMAIHS Ce MOTy4aBa nocpencteoM 0ok b8 (Habop oT garduiy u ceH30pH).

IIpunoscenue Ha 0CHOBHU KOMHOHEHMU 8 CUCTIEMAmA

Ha ¢ur. 2 e nmokasano moxynHo crenano. To ocurypsiBa Bpb3Ka C BXOJHHUTE U
W3XOIHUTE MOPTOBE Ha cucTeMara. EnekTponHuar komnoHeHT D2800 mpencrasis-
Ba mamert, a apyrusat gun D2200 ocemiecTBsiBa (GyHKIHS Ha ApaiiBep 3a ympasie-
HHUE Ha BXOAHUTE M WU3XOOHWUTE KOHEKTopH. [Ipu BHenmpsiBaHeTO Ha Ta3u cxema B
YCTPOHCTBOTO C€ M3IOJI3BAaT CaMO HSKOU OT KOHEKTOPUTE: U3XOAHUTE KOHEKTOPU
Ha BuOpomoTopa (Vibra), BXoIHO-U3XOMHUTE KOHEKTOPH Ha JINTUEBO-HOHHATA 0a-
tepust (Batery conector), cum-koHekTopsT (SIM conector) u standby.

@ur. 2. Cxema Ha BXOJHHU U U3XOJTHU KOHEKTOPHU
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Jpyra BHeApeHa cxema ca KOHTPOJIHMAT HaHen u ayauoaMiundepst. C u3bpa-
HUS KOHTPOJIEH ITaHeJl c€ OCUTypsiBa IPSAK KOHTPOJI HaJ yCTPOMCTBOTO, KaTo Oia-
rorapeHre Ha MUKPOKOHTposepa oT cepusra ATmera 328 ToBa MOXe Ja CTaHEe U
JucTaHIMOHHO. OCBEH TOBa JaHHUTE O MOTPEOUTENs MOXKe J1a ObJaT MIpeHaCsIHA
npe3 3G mpexa.

Karo ocHoBHa mnatdopma TyK ce M3MOI3Ba MUKPOIPOLECOpPHATA CHCTEMA
ApnyuHo (¢ur.3). Tasu mmarka mpeacTaBiisgiBa BXOJHO-H3XOIHO YCTPOMCTBO,
KOETO pabOTH C OTBOPEH KOJ| HJIH B cpefa 3a mporpamupane Processing/Wiring.
Tasu mnardgopma Moxe na cu B3auMOJEHCTBAa ¢ BBHIIHM CO(PTYEpHH Nporpa-
mu karo Flash, Processing, MaxMSP, PureData. C nnardopmara Ha ApaynHo
JUCTAaHLIMOHHMAT MOIYJ MOXKE /a pa3lINpu CBOUTE (QYHKIUHU B Hal-pa3IMuHU
aCIEeKTHU, KOETO, OT CBOSI CTPaHa, BOAH /0 MO-TrojisiMa e(eKTUBHOCT HA yCTPOK-
CTBOTO.

Digital Ground
Digital 140 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analeg Reference Pin

Lk ]
e o

DEEITAL (Pust=) £ 8

USE Plug —
Reset Button

In-Circuit
Serial Programmer

ATmegal2s
Microcontroller

External Power Supply

Analog In

3.3 Volt Power Pin Pins {0-5)

5Volt Power Pin

Voltage In
Ground Pins

®ur. 3. MukpormnpoliecopHara cucrema ,,ApayuHo

Ha ¢ur. 4 e nokazaHa ocHOBHara cxeMa, KbM KOSTO ca MHTEIPHPaHH BCUYKU
n30poeHU Jocera cxeMHH pemenus. Cxemara € U3NbJIHEHA C pa3IuyHu Habopu
OT TPUrepH, UMITYJICHU OJIOKOBE, TaliMepH, CTAOUIN3aTOPH, ONTPOHU BEPUTH, KOH-
Tponepu U Apyru. Cucremara mo3BojisiBa I'bBKaBa (GYHKIMOHAIHOCT U HaJSKIHA
pabora Ha yCTpOICTBOTO.
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_'|’|'|'|‘M—._

@ur. 4. [TpuamumnHa cxema Ha MMCIIKY

3. 3akuaouenune
Co3manenara cucteMa e 3amurena ¢ [Tomezen mogei Ne 2234 gara 29.06.2012 1

B to3u i1 BAapHUaHT T4 € NpCAHa3Ha4YCHa 3a KOHTPOJI U YIIPABJICHUC Ha OUTOBH €JIeK-
TpOypeau € HIMPOKO IMPUIJIOKCHUEC B JXUJINIIHUTE Crpaau. Tosa ca pas3iIMiHu BUOO-
B€ OTOINIMTCIIHHU U OXJIAAUTCIHU CUCTEMHU (KOHBGpTOpI/I, KIIMMaTHIIy, paZ[I/IaTOpI/I),
CHUCTCMU 3a 3arpsiBaHC Ha BOJ4, NI€paTHNU U MUSAJIHU MAalllUHUA. 3a NOCICIHUTE OCBCH
BCUYKHU CTAHAAPTHU 3allIUTHU € BBBCACH KOHTPOJI 3a HAJIMIMUEC HaA TCUAII] (1)J'Iy1/II[ npu
Hepa60TeLua TeXHUKa. Ta3u 3aimTa e BBBCJCHA IMOpaaun (l)aKTa, 4€ IIpU HAJIMYNC HA
Hansarane B cucteMara Ha BuK decto mbtu I[e(beKTI/I BbB BXOOHUTC CIICKTpOMaAr-
HUTHHU BCHTWUJIU BOIAT JO Hp06J'ICMHI/I CUTyalluu 3a CO6CTB€HI/II_II/ITC (HaBO,[[HeHI/I}l).
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3a oOparHa Bpb3Ka ChC CUCTEMATa ce M3II0JI3BAT MOIXOISIIH JATIUIN U CEH30PH,
KOHTPOITUPAIIA OCHOBHH TapaMETPH, ONPENeNAIH HaAekKaHaTa (HYHKIIMOHAITHOCT
Ha ympaBisiBaHUTe 00ekTH. KoHTponmpanu mapaMeTpy ca HOMHHAJICH TOK U Harpe-
JKeHWEe, HOMHHAJIHA MOIITHOCT, TEKYIIa TeMIleparypa, HajsraHe, MpOIXbIKHTEITHOCT
Ha TporiecuTe (BpeMe), JaTIuIy 3a Hajn4re Ha QIyws u ap.

[IpenumMcTBara Ha U3MOI3BaHATA CXEMA Ca BUCOKA HAJIEKTHOCT, HEOTpaHHYEH 00-
XBaT, HUCKA IeHa, BB3MOXKHOCT 32 KOMyTHpaHe Ha MOIITHH BEPUTH, OBbP30 aJanTupa-
HE KbM pa3JInYHU €JIEKTPUUECKU BEPHUTH, KAKTO U BH3MOXKHOCT 32 eHeproe(peKTHBHO
yIpaBlieHHE W HENPEKbCHAT KOHTPOJI. BB3MOKHOCTTA 33 MOCTOSIHEH MOHUTOPWHT
WA BHE3aIleH KOHTPOJI OT HEOTPaHMUEHO pa3CTOsIHNE (AMCTAaHIIMOHHO) Ha YITPaBIIs-
BaHHUTE O0EKTH Ch3/1aBa CUTYPHOCT, CIIECTSIBa BpeMe U (PMHAHCOBH CPEJICTBA.
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MULTI-MICROPROCESSOR SYSTEM FOR REMOTE
MONITORING AND CONTROL OF ELECTRIC POWER OBJECTS

Abstract. Strategy adopted by the European Commission ,,Europe 2020 pose
serious challenges facing the world, environmental, green energy production and reduce
consumption of it. The implementation of these objectives is related to energy efficiency
and production of renewable energy. The modern trend is to build energy efficient public
and residential buildings equipped with intelligent systems for power and control.

This report shows the block diagram, discussed are the main functions, parameters and
characteristics of the microprocessor system for remote monitoring and control of electric
power objects in public and residential buildings and transportation facilities. Deploying
and create conditions for increasing the energy effectiveness of controlled objects, because
that enables continuous remote monitoring and optimal control of controlled objects.
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Abstract. Strategy adopted by the European Commission “Europe 2020” pose
serious challenges facing the world, environmental, green energy production and reduce
consumption of it. The implementation of these objectives is related to energy efficiency
and production of renewable energy. The modern trend is to build energy efficient public
and residential buildings equipped with intelligent systems for power and control.

This report shows the block diagram, discussed are the main functions, parameters and
characteristics of the microprocessor system for remote monitoring and control of electric
power objects in public and residential buildings and transportation facilities. Deploying
and create conditions for increasing the energy effectiveness of controlled objects, because
that enables continuous remote monitoring and optimal control of controlled objects.

Introduction

The European Committee adopted strategy “Europe 2020” and set certain
objectives and tasks to the European countries and the whole world. One of the
main objectives is achieving ,,20/20/20.[1, 2]

The last part of this objective concerns limiting and reducing by 20% the
energy consumption till 2020. This task is difficult to be implemented, given the
contemporary generation lifestyle and the growing energy needs. Regarding this
the so- called “intelligent” buildings that use all innovative technologies in the
field of construction, energy equipment and control, which humanity has created in
recent years are created. The main objective is to achieve healthier and comfortable
microclimate at minimal consumption of energy resources.

The systems for remote and automatic control, a combination of software and
hardware solutions, are accepted to be one of the key elements of the intelligent
building. Their main task is to provide reliable and safety remote control of all
installations in exploration in the building. [3, 4]

Regarding this at Department of Electric Power Supply and Electrical Equipment
in Transport a research project was developed by a team including lecturers and
students from Power Engineering and Electrical Equipment Programme. Under
this project was designed and developed multi-microprocessor device for remote
monitoring and control (MMSRMK) of electrical objects in public and residential
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buildings. There is provided an opportunity for achieving optimal energy efficiency
and safety in the buildings, where we work and live. The system allows monitoring
and controlling the used systems for heating, lighting, safety, etc in public and
residential buildings, as well as separate systems in transportation facilities.

The main objective of the project is associated with the use of the advantages of the
contemporary microprocessor equipment for creating innovative technical solutions
in the field of intelligent control of transportation and electric power objects.

The designed system is applicable for residential and public buildings (Todor
Kableshkov University of Transport), as well as for integration in electric transport
systems. The application of the microprocessor system for remote monitoring and
control will allow via GSM handset from unlimited distance to be achieved optimal
control of electrical and mechanical objects in the Todor Kableshkov University of
Transport buildings and thus higher energy efficiency.

Besides this the tasks to be solved by the project implementation are specifically
associated with achieving higher energy efficiency of electric power objects (heating,
lighting, water supply and sewerage, etc) at Todor Kableshkov University of Transport.
There will be created additional opportunities to improve the theoretical and practical
training of the students from Power Engineering and Electrical Equipment Programme
and Electrical Vehicles Programme. The quality of the research work with regular and
PhD students will be increased. There will be created innovative technical solutions
and opportunities for implementing contracts with external contractors.

The implementation of the project tasks will allow the laboratory equipment of
the Department of Electric Power Supply and Electrical Equipment in Transport to
be improved by increasing the laboratory models, where various laboratory classes
can be implemented. The training will be focused in the field of microprocessor
systems for monitoring and control in electric power engineering and electric
transport and opportunities for their design and parameter definition.

Main functions and characteristics of MMSRMK

The remote system includes certain number of electric units with specific functional
purpose, operating by predefined algorithm. Its purpose is to enable remote switch-in
and switch-out of various electric and electronic devices using a GSM handset. In
every-day life the module can be used as wireless switching circuit. The power circuit
of the device is connected in series in the electric circuit of the controlled object
(consumer) thus allowing monitoring and control of this object via GSM handset.

The application of the remote system is broad and determined by predefined
criteria and requirements that define the parameters of its logical functionality.
Through it can be controlled by predefined algorithm of the microprocessors
different electric circuits, electric devices, household appliances, heating elements
and systems, air-conditioning installations, etc. In the industry the remote module
can be used as power disconnector for commutation and control of different electric
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devices that use switching circuit. By microcontrollers the communication between
the controlled object and the device is implemented.

Block Scheme of MMSRMK

On fig. 1 is given block scheme of the device, showing the main functional
modules and the connection between them.

Jatunun Huaukatop
. (b4)
(B8)
i
Ynpasnenue
(B3)
1 n
MITYJICEH
MK GSM om0k
(B7) (b2) (B5)
v
KomyraunonHa
BepHra
(B6)
3axpanBane (bI)

Fig. 1. Block Diagram of Module for Remote Control

b1 — supply unit; 52 — GSM handset; b3 — control; b4 — indicator; b5 — impulse
unit; b6 — switching circuit; 57 — power switching circuit; b8 — receivers;

The supply unit (b1) provides the necessary stabilized and filtered voltages to
the different modules of the electronic system. The unit b2 is GSM (input-output
device) with controlling and transmitting functions. After entering the access code
and transmitting control signal is triggered unit B3. It is a combination of optronic
and switching elements and logical devices. The b3 unit impacts b5 (impulse unit).
Its function is to cipher and decipher the processed signal. The B5 unit activates b6
(power switching circuit). The b4 unit shows the current state of the system. The
feedback for the functionality of the controlled objects is implemented via b7 and
B8 units. The b7 unit is microcontroller platform with open code. The necessary
input information is received via b8 unit (set of receivers and sensors).

Application of the main components in the system

In fig. 2 is shown module echelon. It provides a connection with the input and
output ports of the system. The electronic component D2800 is memory and D2200
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is functioning as driver for control of input and output connectors. In the scheme
integration in the device are used only some of the connectors: output connectors
of vibration motor (Vibra), input output connectors of the lithium-ionic battery
(Batery connector), SIM connector and standby.

@ur. 2. Scheme of input and output connectors

Another integrated scheme is the control panel in the audio amplifier. By the chosen control
panel is provided direct control of the device and due to Atmega 328 microcontroller this can
be done remotely. Besides this the data can be transmitted to the consumer via 3j network.

Digital Ground
Digital 170 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analog Reference Pin

USE Plug —
Reset Button

In-Circuit
Serial Programmer

ATmega328
Microcontroller

External Power Supply

Analeg In
3.3 Vot Power Pin Pins (0-5)

5 Volt Power Pin

Ground Pins

Fig. 3. Arduino microprocessor system
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The main platform here is the Arduino microprocessor system (fig.3). This plate is
input-output device, operating with open code or in environment for programming
Processing/Wiring. This platform can interact with external software programmes as Flash,
Processing, MaxMSP, PureData. By Arduino platform the distant module can extend its
functions in different aspects, which results in higher effectiveness of the device.

In fig.4 is shown the main scheme, where all mentioned above scheme solutions
are integrated. The scheme is filled with different sets of triggers, impulse units,
timers, stabilizers, optronic circuits, controllers, etc. The system allows flexible
functionality and safety operation of the device.

Fig. 4. Schematic diagram of MMSRMK
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Conclusion

The developed system is protected by Utility Model Ne 2234 dated 29 June, 2012.
In this version it is envisaged for monitoring and control of household appliances
in residential buildings. These are different types of heating and cooling systems
(convertors, air-conditioners, and radiators), systems for water heating, washing
machines and dishwashers. For the last mentioned, besides all standard protections,
is established control for running fluid at non operating technique. This protection
is introduced because if there is pressure in the plumbing system, often defects in
the input electromagnetic valves results in problems for the owners (floods).

For a feedback with the system are used suitable receivers and sensors, controlling
the main parameters, determining the reliable functionality of the controlled objects.
The controlled parameters are rated current and voltage, rated power, current
temperature, pressure, processes duration, receivers for fluid presence, etc.

The advantages of the used scheme are high reliability, unlimited range, low
cost, opportunities for switching power circuits, rapid adaptation to different electric
circuits and opportunities for energy efficient monitoring and continuous control. The
opportunity for continuous monitoring or unexpected control of unlimited distance
(remotely) of the controlled objects create safety, save time and financial resources.

NOTES

1. http://www.bulcraft.com

2. http://enigma-bg.eu

3. http://smarthomebg.net

4. http://www.shneider-electric.bg
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