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O1 - Havano

Pa3paboTKa oTe4eCcTBEHHOro nporpaMMHoro komnsekca ACYHO+
(ABTOMaTU3MpoBaHHasa CuctemMa YnpasneHuna Hapy>XHbIM (YTMUYHbIM)
OcBelueHneM), 419 MOHUTOPUHIa, KOHPUTrypaumm peieHmm Ha
anbTepHATUBHOM SHEPIrUn.

[aHHbIM NporpaMMHbIA KOMMEKC COOTBETCTBYET TpeboBaHMAM
cuctembl "YMHbIM ropon". ACYHO+ peluaeT Bce 3agaym no
aBTOMaTU3aLUMNU MOHUTOPUHIY U KOHPUTYPaLMU BOMbLUMX KOMMIEKCOB
NPOAYKTOB afibTepHAaTUBHOM 3Heprmn. MMnoptosamelleHumne, bonee
YIyHYLLEHHOWM BEPCUK, 3apyOEeXHbIM aHaoram.

Ol - Intro

Development of a domestic software package ASUNO+
(Automated Control System for Outdoor (Street) Lighting),
for monitoring, configuring green energy solutions.

This software package complies with requirements of the "Smart City"
system. ASUNO+ solves all tasks related to automation, monitoring
and configuration of large complexes of green energy products.

Import substitution a more improved version to foreign analogues. ; N D VA D E K
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01 - Npobnema

1) YnydweHHasa Bepcua 3apybexkHbix aHanoros MO ang ynpasneHuda
aBTOHOMHbIMU peLLeHUAMU anbTepHaATUBHOM 3Heprnu. MNMporpamMma
OyneT OOCTYyMHa Ha 2-yX a3blKaX: PYCCKMUI U aHTMTUNCKUIA AN
nocnenyoLlero pacnpocTpaHeHMsA Ha 3apyBeXKHble PbIHKMU.

2) Kutamnckoe MO Takoro poga paboTtaeT Ha NpoTokose ZigBee,
EBponeunckoe MO paboTaeT Ha NpoToKosne LoRa, peweHusa an4a
Wi-Fi cylectBytoT B 060MX Bepcmax. Mbl npegnonaraeMm co3gatb
yHuBepcanbHoe MO paboTalLliee Ha BCeX TPEX MPOTOKOIAX.

3) ACYHO+ npennonaraet ynpaB/ieHUe He TOJTIbKO YTUMYHbIM
OCBeLUeHNEM He NOOKTIOYEHHbIM K FTOPOOCKON 3MTEKTPUYECKOM CETH,
HO 1 NO6bIM aBTOHOMHbIM peLleHneM rae UCMosib3yeTcs aBTOHOMHad
2Heprusa, To-eCTb aKKyMynaTopbl, @ B Ka4ecTBe reHepaTopa aHeprmm

O1 - Problem

1) An improved version of foreign analogues of management software
off-grid green energy solutions. Software will be available in

2 languages: Russian and English for subsequent distribution to
foreign markets.

2) Chinese software of this kind works on the ZigBee protocol,
European software works on the LoRa protocol, solutions for

Wi-Fi exists in both versions. We intend to create universal software
working on all three protocols.

3) ASUNO+ involves managing not only street lighting not connected
to the city electrical network, but also any standalone solution where
standalone is used energy, that is, batteries, and as an energy
generator using any of the green energy sources, such as: wind

Mcnonb3yeTcs Nobon U3 MCTOYHUKOB anbTePHATUBHOM dHeprumn, Takmx turbine, solar panel or TEC (Temperature Peltier electric generator).

KaK: BeTporeHepaTop, cConHeuyHaa naHenb nnu TEC (TeMnepaTtypHbIX
nekTporeHepaTop lMNenbTbe).

4) OTCyTCTBME Ha pPbIHKe yNpaBleHUa MacCMBaMm
BblLLenepe4yncreHHoro o6opynoBaHums.

4) Lack of array management in the market the above equipment.
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01 - Npobnema

1) ACYHO+ aBngaeTcsa yny4yleHHON Bepcuen 3apybeXKHbIX aHanoros
MO gnga ynpaBneHnsa aBTOHOMHbIMU peLLEHUAM anibTepHaAaTUBHOM
3Heprmn. B nporpaMMHOM KOMMJIEKCe OOCTYMHbl Takne pyHKLUM:
MOHUTOPUHTI 32 YCTPOMUCTBAMU UCMONb3YOLME anbTepHaTUBHbIE
NCTOYHUKUN SHEPTUM N aBTOHOMHbIMU peLLeHUaMU, yBeJOMNeHUd
06 ownbKax, yrpaBrieHMe yCTPONCTBaMU, KOMIMJIEKCHbIN cb6op
BCeX HEOBXOAMMbIX OaHHbIX. TaK e NporpaMmMa AOCTyrMnHa Ha ABYX
A3blKaX: PYCCKUMN U aHIMUNCKUM, YTO B ByayLieM rno3BosmT
PacnpOCTPaHATb JIMLEKH3MIO Ha 3apybeXkHbie PbIHKW.

2) ACYHO+ paboTtae c npoTtokonamu ZlgBee, LoRa 1 Wi-Fi. He 6ynet
HeobxoaAMMoCTM Noabupatb obopyaoBaHMe aas coBMecTuMocTu MO,
Hawe MO paboTaeM co BceMu NonynapHbIMU MPOTOKOAMM.

3) AHanoru cucteMbl ACYHO+ 310 TUnbl MO KoTOpble MO3BONATb
CoBepLUaTb MOHUTOPUHT M yrpaBneHue ctonbamm, KotTopble
MOAKOYEHbI K FOPOACKOM 21IEKTPUYECKOM ceTU. Ho Halle xe
pelleHune paboTaeT c Nto6bIM aBTOHOMHbIM YCTPOMCTBOM, KOTOpoe
HUKaK He NOAKITIOYEHO K 06LLEeN ropoaCcKOM ceTu.

4) Ha pblHKe OTCYTCTBYET KakKoM TM60 NMpOorpaMMHbIN KOMMNEKC
CNOCOBHbIV paboTaTb C MacCMBaAMUM YCTPOMCTB UCMOb3yloLme
KakKmne-nmbo NCTOYHUKU aflbTEPHATUBHOM SHEPIUU, TAaKUX KaK:
BEeTporeHepaTop, cofiHeuyHada naHenb nnm TEC (TemnepaTtypHbIA
dnekTporeHepaTop lMNenbTbe).

O1 - Problem

1) ASUNO+ is an improved version of foreign analogues Management
software for stand-alone green energy solutions. The following
functions are available in the software package: monitoring devices
using green energy sources and off-grid solutions, notifications error
reporting, device management, complex collection all the necessary
data. The program is also available on two languages: Russian and
English, which in the future will allow extend the license to foreign
markets.

2) ASUNO+ works with ZigBee, LoRa and Wi-Fi protocols. Will not need
to select equipment for software compatibility, our software works
with all popular protocols.

3) Analogues of the ASUNO+ system are the types of software that allow
monitor and manage poles that connected to the city electrical
network. But our solution works with any standalone device that is

not connected to the general city network.

4) There is no software package on the market able to work with
arrays of devices using any sources of green energy, such as: wind
turbine, solar panel or TEC (Temperature Peltier electric generator).
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01 - Npobnema

N3 CyLLl,eCTBleLLl.em MNMPaKTUKM ynim4Hoe oceelleHmne rippmeHdemMoe

O1 - Problem

From the current practice, street lighting used for functional and

ana GyHKUMOHaNbHOIro 1M OeKOpPaTUBHOIO ocBelleHMsa obulecTBeHHbIX decorative lighting of public spaces based on the generation of energy
MPOCTPAaHCTB OCHOBaHHbIX Ha reHepaLUM SHEPIr1KM OT anbTepHaTUBHbIX from green energy sources (solar panels, wind turbines, heat

MCTOYHUKOB (COﬂHe‘-IHbIe naHesnun, BetTporeHepaTtopbl,
TernJjioreHepaTopbl 1 I'Ip.) TaKUX KakK: I'IapKVI/CKBepr, newexonHble
OOPOXKU, HaCTHbl€ CEKTOPa, MarncTtpasibHble OPOrn NCrnoJib3yroT
mHomnBuayalsibHble HaCTpOl;IKVI Ka>XOgoro MCToO4HUKa.

JTn6o Poccumckme npoeKTbl MO anbTePHATUBHOM SHEPreTUKU
MCMoNb3yOT 3apybexkHoe MO, Mo3TOMY Halla KoMaHAaa
pPa3paboTUMKOB MPUCTYNMIA K CO30aHUI0 PycCKoM BEpPCUM OAaHHOTO
MpPoAykKTa, MMes 60MbLIOM OMNbIT KaK 0PaboTKM TaK M HanMCcaHus
OTAENbHbIX MPOrPaMMHbIX MOAYNEN U MPOTOKOMOB, MOTOMY KakK
MPOEKTbl MO afIbTEPHATUBHOM SHEPreTUKE UMEKT MeCTO 6bITb U
pa3BMBaTbCA.

JdaHHble pelweHna MMeoT BO3MOXXHOCTb ANCTaHUMOHHOIO
ynpasneHua Yyepes Bluetooth nnu Wi-Fi, HO Tak Mnu nHave
ynpaBfeHne ocyLLeCTBNAETCS TOSIbKO NepCOHalIbHO K OAHOMY
NCTOYHUKY, YTO UCKNIOYAET BO3MOXXHOCTb MOHUTOPUHIa BCEro
ob6beKTa. TaK Xe OCTPO CTOUT NpobsieMa 3arnblIEHHOCTM NaHenemn,
KOTOPYIO TaK Y& MOXHO onpeaenmTb TMéo ¢pusmnvyecknm
MnpuUcyTCTBUEM NMB0 Yepe3 MOHUTOPUHI HU3KOIo 3apsaa
aKKYMyaTOpOB U BCE 3TO AeflaeTca MHAUBMAOYaANbHO U GU3NYECKN.

generators and etc.) such as: parks/squares, footpaths, private sectors,
main roads use individual settings for each source.

Either Russian green energy projects use foreign software,

so our team developers started to create the Russian version of
this sofware having extensive experience in both finalization and
writing individual software modules and protocols, because
green energy projects take place and develop.

These solutions have the ability to remotely control via Bluetooth or
Wi-Fi, but control is carried out only personally to one source, which
excludes the possibility of monitoring the entire facility. There is also t
he problem of dustiness of the panels, which can also be determined
either by physical presence or through low battery monitoring and

all this is done individually and physically.
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01 - OnucaHune dyHKUM peanmsyembix B ACYHO+

01 - AKKyMynaTop

-Tyn akKKyMynaTopa (MMTUeBbIn, renIneBbin, CBUHLLOBO-KUCNOTHbIN).

-MonHaga 3apankKa akkymynatopa.

-X0OJsI0CTOE Hanps»XeHue.

-MUWHMManNbHbIN BONbTaX.

-BoccTaHaBnmBalwLleecs HanpsXeHue.

-PeXXunMm aHeprocbepexxeHus.

-TeMnepaTypa KOMMeHcauun.

-BktoueHme pexkxnMa aHeprocbepexeHua (HanpaxeHue).
-BK/touyeHMe MaKCUManbHOMo pexxmma aHeprocbeperxxeHus.

02 - MOHUTOPUHTI U ynpaBneHue

-Jo6aBneHMe yCTPONCTB Ha reorpadmyeckyto KapTy.
-PepakTnpoBaHMe NapaMeTpoB (YacToTa O6HOBNEHUS, Ha3BaHMe,
TUM aKKyMynaTopa).

-HacTponka ouMMumMpoBaHUs.

-BknioyeHue / oTKoUEeHME CBETUNbHUKOB (BbIBOPOUHO U
MHOXeCcTBeHHoe, Bce RTU npuBsa3aHHbIe K onpegeneHHomy DTU).

-MonyyeHMe OaHHbIX B peXXUMe pearnibHOro BpeMeHu (HanpsaxeHue

COJSTHEYHbIX MaHesnen, HanpsXXeHne akKyMysiTopa, BbIXogHoe
HanpsHXeHue, BbIXOOHOM TOK, 3apsaaKa A, MOLLIHOCTb 3apsiaKku BT,
MOLLHOCTb pa3psiaku BT, TeMnepaTypa, reHepaums CoriHeuYHoM
3NeKTpo3aHeprmnm BTM).

-I'Ionyl-leHme BbllLUEeYKa3aHHbIX AaHHbIX aBTOMaTU4YE€CKN KaXKdble 15 MUH.

-C60p BblLLUEYyKa3aHHbIX AaHHbIX 3@ BCe AHW paboTbl yCTPONCTBA C
BO3MOXXHOCTbIO MOCTPOeHUs rpadmKa Unm B Buae Tabnmupbi.

-YBeaoMneHua (BO3MOXXHOCTb OTMNpaBKM 06 OLIMBKaxX Ha YKa3aHHbIN

MOYTOBbIN ALLMK N TenedoH onepaTtopa).

7
01 - Description of functions implemented in ASUNO+

01 - Battery

-Battery type (lithium, GEL, lead-acid).
-Full battery charge.

-ldle voltage.

-Minimum voltage.

-Recovery voltage.

-Power saving mode.

-Temperature compensation.

-Enable the power saving mode (voltage).
-Enable super power saving mode.

02 - Monitoring and control

-Adding devices to the geographic map.

-Editing parameters (refresh rate, name,battery type).

-Dimming setting.

-Enabling/disabling fixtures (selectively andmultiple, all RTUs associated
with a particular DTU).

-Receiving real-time data (PV voltage, battery voltage, output voltage,
output current, charging current, charging power, discharging

power, temperature, solar power generation Wh).

-Receiving the above data automatically every 15 min.

-Collecting the above data for all days of operation of the device with
the possibility of plotting a graph or in the form of a table.
-Notifications (the ability to send errors to the specified mailbox or
operator phone).
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O1 - TexHoONornMyeckas cxema noakKItoyeHus
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Zigbee — cneumndmKauma ceTeBbiX MPOTOKONOB BEPXHENO YPOBHS.
Zigbee n IEEE 802.15.4 onucbiBatoT 6ecnpoBofHblie NepcoHabHble
BblumcnutenbHble cetn (WPAN). Cneumndukaumsa Zigbee
OPMEHTUPOBAHAa Ha NPUNoXeHUd, Tpebytolme rapaHTUPOBaHHOMN
6e3onacHoOM nepenavm gaHHbIX M1 BO3MOXXHOCTU ANIUTENbHOM paboThbl
CeTEBbIX YCTPOWCTB OT aBTOHOMHbIX MICTOYHUKOB NMUTaHUA (6aTapel).
LoRa paboTaeT No TaKoMy e NpUHLMUMY.

01 - Technological connection diagram
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Zigbee is a top-level network protocol specification. Zigbee and |IEEE
802.15.4 describe wireless personal computer networks (WPAN). Zigbee
specification focused on applications that require a guaranteed secure
data transfer and long-term operation network devices from
autonomous power sources (batteries).

LoRa works on the same principle.
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Ol - PeweHKne

Mbl pa3paboTanu oTeyecTBEHHbIN NPOrpaMMHbIN KoMnnekc ACYHO+
KOTOpbI paboTaeT:

1) Kaxkablt cTon6\CBeTUNbHUK MoaK/todaeTcs K obLeMy MocTy (ceTn),
TaK e Ka)XOblM cToN6bl 32 CHET HANMYUA MHOAMBUOYAbHbIX
KOHTpO/1epOoB NOAK/IoYaloTCA APYT K APYrY Mo Lernoyke. cnonb3ays,
ZigBee nnun LoRa npoTokor.

2) Mpn noMowWwM MHAMBMAYANTBHOIO HOMEpa KOHTposiepa, cTon6t
pob6aBnaeTcsa K cucteMe U K HeMy gobaBrigeTca 3apaHee co3gaHHada
KOHbUrypaumsa, Ha OCHOBE UCMOMb3yEMOro akKKyMynaTopa U

camom namMnbl. Bcé 310 gobaBnaeTca Ha y)Ke roToByto reorpaduyeckyto
KapTy ob6bekTa.

3) B oHNaWH peXXmMe Mbl BUAUM TaKMe OaHHble KaK: BOSIbTaXX MaHenu,
BOIbTAXK aKKyMynaTopa, 3apsaka B AMNepax, MOLWHOCTb 3apsaKu B
BaTTax, BbIXoQHOM BonbTa)K, BbIXOAHOM AMMEpPa)X, MOLLHOCTb
pa3psakuv B BaTTax, u TeMmnepaTtypy CaMoro yCTpoMCTBa. 3a CYET BblLlLe
YKa3aHHbIX AaHHbIX, KOTOpble cobupatoTca Kaxkable 15 MUHYT U
aBTOMATUYECKM OTMPaBMAOTCA Ha MOCT nepenayvm gaHHbIX U
cobMPaloTCs B MPUTOXKEHUMN.

4) No6aBnasa KOHPUrypaLumm K cTonby, Mbl MOXXEM HacTpanBaTb
OVAMMUHI CBETUNTbHMKA B TEYEHUM HOUM. YTO6bI B onpegeneHHoe
BpPeMSA MOLLHOCTb CTON16a UM MacCcKMBa CTONI60B yMeHbLUana CBOo
MOLLHOCTb NMoTpebneHunsa Ha 30% 1 6onee. TaK ke BK/IOYEHUSA CBETa
Ha cTon6e nNpu NpUbnmxXeHMM obbveKTa 3a 25 METPOB.

5) Mpu KpuTHUYeckom owmnbke, onepaTop NoayyYmnT yBeaoMIeHUe, YTo
OOWH 13 cTON60B B AaHHbIM MOMeHT oddnanH (yKasas, ero
CEPUNHbIN HOMEP, Ha3BaHUE N KaKOMY U3 MOCTOB OH MPUBSI3aH).

01 - Solution

We have developed a domestic software package ASUNO+

which is working:

1) Each lamp post is connected to a common gateway (network),

also each pole due to the presence of individual controllers are
connected to each other in a chain. Using, ZigBee or LoRa protocol.
2) With the help of an individual controller number, the pole is added
to the system and a pre-configured configuration is added to it, based
on the battery used and the lamp itself. All this is added to the
ready-made geographical map of the object.

3) In online mode, we see data such as: PV voltage, battery voltage,
charging current, charging power, Output Voltage, Output current,
discharge power, and the temperature of the device itself.

Above specified data that is collected every 15 minutes and
automatically sent to the gateway and collected in the
web-application.

4) By adding configurations to the poles we can customize

lamp dimming during the night. So that at a certain time, the power
of a column or an array of columns decreased its power consumption
by 30% or more. Likewise turning on the light on a pole when an
object approaches 25 meters.

5) In case of a critical error, the operator will receive a notification that
one of the pole is currently offline (indicating that it serial number,
name and which of the gateway it is attached to).
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01 - CpegHum cTeK 01 - MEAN stack

Node.js (Node) — aT1o nnatdopma ¢ Node.js (Node) — is a platform
OTKPBITEIM MCXOAHBIM KO'D'_OM Ans with open source for working with
Q paboTbl ¢ A3bIkoM JavaScript. OHa Q JavaScript. It allows you to write
@ MO3BOMIAET MNCATL CEPBEPHbIN KOA @ server code for web applications

N Be6-NpUNoXXKeHnm n .
a P and dynamic web pages.
OVHaMUYeCKux Beb-cTpaHuL.

MongoDB — cucTtema ynpaBneHus MongoDB — is a database
6a3aMu JaHHbIX, KOTopasa paboTaeT management system that works

C OOKYMEHTOOPUEHTUPOBAHHOM with a document-oriented data

Mopfgenbto gaHHbIX. MongoDB He mo ngODB model. MongoDB does not require mongODB
TpebytoTca Tabnumubl, CXeMbl UNTN tables, schemas, or a separate
OTOENbHbIN A3bIK 3aMNPOCOB. query language.

Angular]S — JavaScript- Angular]S — is an open source
JavaScript framework. The

framework works with HTML
containing additional custom
attributes.

PpenMBOpPK C OTKPbITbIM
NCXoOHbIM KogoM. DpeMMBOPK
paboTaeT ¢ HTML, cogepkalmm
OOMONHUTENbHbIE
rMonb3oBaTe/IbCKME aTPUBYThI.

Express.js — aTo Web Application Express.js — is Web Application
Node.js. 9To no3BongeT HaM Node.js. This allows us add some

[o6aBNATb HEKOTOPbIE PYHKLUM E><D(@SS JS backend functionality to our E><D(@SS JS

3aQHen 4acTu Ha Halle JavaScript application.
npunoxxeHue JavasScript.
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Node.js

Node.js nerko o6pabaTbiBaeT 60/1bLLOE KOTMYECTBO 3arMpocoB

O HOBPEMEHHO U obecnevymBaeT 6bICTPOAENCTBUNE MPUSTOIKEHUA.
MoaToMy cepBepHbIY JavaScript YacTo MCMONb3YIOT AN19 CO30aHUSA
SPA — ogHOCTPaHUYHbIX BEO-NMPUNOXKEHUN, B KOTOPbIX PEHAEPUHT
BbIMOJIHAETCH Ha CTOPOHe KNneHTa. Node.js Ha 63keHae MCNOoNb3ytoT
Netflix, Uber, eBay, Groupon, Yahoo v opyrme nssecrtHble
OpraHM3aLUmMm U NPOEKTHI.

Node.js nexxuTt B ocHoBe Internet of Things, nnu npocto loT.
MnatdpopmMa NomoraeT ynpasnaTb Npnbopamm 1 cosgaBaTb CEPBEPHI,
CNocobHble 0O gHOBpPEMEHHO 06pabaTbiBaTb 60/bLLIOE KONTMYECTBO
3anpocos. Ana ynpasneHus HawmMum RTU n DTU c Hawero
NPUNOXeHUd, OaHHbIN CepBep UrpaeT 60/bLUYIO POJib B 06LLEN
LLernouke.

Tak »ke Node.js umeeT 6oraTyto akocucteMy. NPM - MeHeOykep nakeToB
Node.js No yMon4YaHuo — TaKxKe CNY>XUT OCHOBHOM nnaTtdopmomn ansa
MHCTPYMeHTOB JavaScript ¢ OTKPbITbIM UICXOAHbIM KOLOM, KOTOpble
UrpatoT BaXKHYIO posb B pa3paboTke Ha 3ToOM dpenMBOpKe.

Mo BbilLe ONMUCAHHbIM TEXHONOIMAM KOTopbiMK o6nagaeT Node.js
Halla KoOMaHaa Bbibpasia UMEeHHO 3TOT CepBep, KOTOPbIN ABNdeTCs
OocHoBonosaratLuwemn nnatpopmMon B paspaboTke Hallero
nporpaMMHoro komnriekca ACYHO+.

Node.js

Node.js easily handles a large number of requests at the same time
and ensures the performance of the application. Therefore, server-side
JavaScript is often used to create SPA - single-page web applications

in which rendering executed on the client side. Node.js on the backend
is used Netflix, Uber, eBay, Groupon, Yahoo and other well-known
organizations and projects.

Node.js is at the heart of the Internet of Things, or simply loT.

The platform helps to control devices and create servers that can
simultaneously process a large number of requests. To control our
RTUs and DTUs from our application, this server plays a big role in the
overall chain.

Node.js also has a rich ecosystem. NPM, the default package manager
for Node.js, also serves as the main platform for the open source
JavaScript tools that play an important role in development on this
framework.

Based on the technologies described above that Node.js has our team
chose this particular server, which is foundational platform in the
development of our ASUNO+ software package.
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MongoDB

Y MongoDB ecTb psag CBOMCTB, KOTOPble BblAENSAIOT ee Ha poHe
OPpYrnx NpoayKToB:

1) Ecnu pengaumoHHbie B, ncnonb3yoT CTPOKK, To MongoDB -
OOKYMEHTbI, KOTOPbIE XPaHAT 3HAaYEHMA U KITIOUN.

BmMecTo Tabnmuy MongoDB ncnonb3yeT Konnekunu.

2) Hgekcauma. TexHonormsa npmuMeHseTcs K toboMy nosw B
OOKYMEHTEe Ha YCMOTpeHUe nosnb3oBaTend. NponHaeKcnpoBaHHasa
nHpopmMauma obpabaTbiBaeTca 6bicTpee.

3) MongoDB mncnonb3yeTt cob6¢cTBeHHYO TexHonoruto GridFS,
cocTosALyo U3 oByx konnekuun. B nepeowu (files) coneprxatca nmeHa
dannoB n MmetTagaHHble No HMUM. BTopasa (chunks) coxpaHaeT cerMeHTbl
MHpopMaLmnKn, pasMep KOTOPbIX He NnpeBbiluaeT 256 K6.

MongoDB

MongoDB has a number of properties that make it stand out from the
background other products:

1) If relational DBs use rows, then MongoDB - documents that store
values and keys. MongoDB uses collections instead of tables.

2) Indexing. The technology is applied to any field in document at the
discretion of the user. Indexed information is processed faster.

3) MongoDB uses its own GridFS technology, consisting of two
collections. The first one (files) contains the names files and their
metadata. The second (chunks) saves the segments information,

the size of which does not exceed 256 Kb.

4) The DBMS searches for specific queries. For example, the user can
create a range query and instantly get an answer.

4) CYB[ ocyliecTBNgeT NOMUCK MO cneumanbHbIM 3anpocaM. Hanpumep, 5) MongoDB can be shipped to the end client as cloud solution.

NoJsib30BaTe/Ib MOXKET CO34aTb AMaNa3oHHbIX 3aNpoc M MTHOBEHHO
Mnosy4YmnTb OTBET.

5)MongoDB MoyeT nocTtaBnaTbCca onga KOHEUYHOro KMeHTa Kak
obnayHoe pelueHue.

CYB[, cnonb3ytoT A9 XpaHeHUs cobbiTUM B cUCTEME (NorMpoBaHue),
3anncum nHoopmMaumm ¢ aT4HNKOB MOHUTOPUHIA Ha NpeanpuaTumn, a
Takxxe B chepe 3NeKTPOHHON KOMMEPLIMY U MOBUIbHbIX MPUTOXXEHUN.
Yacto MongoDB nprMeHsaoT Kak XpaHunuuie B chepe MallMHHOIo
0B6y4YeHUsa N UCKYCCTBEHHOIO MHTE/NEKTa.

DBMS is used to store events in the system (logging), recording
information from monitoring sensors at the enterprise, and

also in the field of e-commerce and mobile applications.
MongoDB is often used as storage in the field of machine learning
and artificial intelligence.
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Angularlds

AngulardS 310 ppenMdpopK Npexkae BCEro oH HaLeNleH Ha pa3paboTky
SPA-peweHun (Single Page Application), To ecTb OQHOCTPaHMUYHbIX
NPUNOXKEHUN.

Mpeunmywectea Angularls:

1) Angular npencrtaBnaeT He TONbKO MHCTPYMEHTbI, HO 1 LLA6/1OHDbI
An3alHa gnga co3gaHusa ob6Ccny)KMBaeMoro rnpoekxTa.

2) B Angular y)ke eCTb MHOIo MHCTPYMEHTOB A/19 CO34aHuA
npunoXxeHud. bnarogapa aupekrtmneaam, HTML anemMeHTbl MOTyT
BECTU ceba AuHaAMUYECKW.

3) MOXXHO Nerko nocbiiaTb aCUHXPOHHble HTTP 3anpocbl pa3nmyHbIX
TUNoB. MOXXHO 6e3 Tpyaa HAaCTPOUTb MapLUpPYTU3aLUIo.

Tak Kak AngulardS aBnaeTtca PperMMBOPKOM, a KaK Mbl ONMUCbIBanu

Ha NpeabiayLieM crnange oOCHOBOM Halero NporpaMMHOro KoMmniekca
asnaetca NodeJs. To ¢ nomowbio NPM AngulardS npocTto
yCTaHaBNMBaeTca B 06LLyO cpeny.

Hawa koMaHga ncnonb3yeT AngularldS Kak nepenHas CTPYKTypa onsa
TOHKOWM HAacTpoMKM Hawero DOM. Unu BKpaTue, Mbl UCMNOMb3yeM
ero ons ¢poHTeH pa3paboTKM NporpaMMHoOro komnnexkca ACYHO+.

AngulardS

AngulardS is a framework primarily aimed at development
SPA-solutions (Single Page Application), that is, one-page
applications.

Benefits of AngularJs:

1) Angular introduces not only tools but also templates design to
create a serviced project.

2) Angular already has a lot of tools to create applications. Thanks to
directives, HTML elements can behave dynamically.

3) You can easily send asynchronous HTTP requests to various types.
You can easily set up routing.

Since AngularlS is a framework, and as we described on the previous
slide the basis of our software package is NodeJs. Then using NPM
AngularlS is simple installed in a shared environment.

Our team is using Angular]S as a front framework for fine tuning our
DOM. Or in short, we use it for the front-end development of the
ASUNO+ software package.
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Express.js

Express]S cumTtaeTca Kak MUHMManNbHOM, TaK U TMBKOM cpeaon
Beb-npunoxeHmnm Node.js, KoTopas NpenocTaBnaeT HageXHble
$YHKUMM AN9 UCMOSIb30BaHUA Kak BeO, TaK U MOBUbHbIX
NnpunoXeHumn. ExpresslS TakXke paccMaTpMBaETCa Kak cpefa C
OTKPbITbIM UCXOO4HbIM KOOOM, M OHa OblNa pa3paboTaHa u
nopooep)xueaetca poHgom Nodels.

3TO TaKXXe JaeT MUMHUMalbHbIN UHTepdenc, YTobbl caenaTb Hall
nporpaMMHbin koMnnekc ACYHO+ Kpome Toro, ExpressJS
MpenocTaBnsgeT HaM MHCTPYMEHTbI, HeobxogMMble o9 Co34aHMUS
npunoxeHusa. Expressl]S Takke rmbok, MOCKOIbKY CYLLECTBYOT
pa3finyHble MOAYNU, KOTOPble AOCTYMHblI HA NPM, U KOTOPbIE MOTYT
ObITb HEMOCPEOCTBEHHO MOAKOYEHbI K HEMY, TO ecTb Express.

MpeunmylectBa Express.js

1) Tak Kak Express coenaH B NodeJS, oH HacneoyeT MHOXXECTBO
PYHKUMM, TAKUX KaK TMBKOCTb, MaCLUTabnpyeMoCTb, MPOCTOT3,
MUHUMaNMU3M U NPOU3BOAUTENbHOCTb.

2) Express]S paboTtaeT gna NodelS Tak e, Kak Bootstrap gnsa
HTML / CSS.

Hawa koMaHga ncnonb3lyetcs Express.js Kak cepBepHYyto
KOMMYHUWKaLMOHHAaA nnatdopMy Ana Hallero nporpaMmMHoOro
KoMnnexkca ACYHO+.

Express.js

Express]S is considered both a minimal and flexible framework
Node.js web applications that provide reliable features for both web
and mobile use applications. ExpressJS is also considered as a
framework with open source and it was developed and maintained by
the NodelS Foundation.

It also gives a minimal interface to make our ASUNO+ software
package In addition, ExpressJS provides us with the tools we need
to create applications. Express]S is also flexible as there are various
modules that are available on npm that can be directly connected to
Express.

Benefits of Express.js

1) Since Express is made in NodeJs, it inherits many features such as
flexibility, scalability, simplicity, minimalism and performance.

2) ExpresslS works the same way for NodeJS as Bootstrap does for
HTML/CSS.

Our team is using Express.js as backend communication platform for
our software ASUNO+ complex.
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01 - CxeMa paboTbl NpPOorpaMMHOro KOMMeKca

1. Denaet 3anpoc /
Make request

B0

Knuent/
Client

3anpalumBsaeT unm oro6paxkaet
AaHHble ANs nonb3oBaTenen.

Request or display results for users.

6. OTo6parkaeT 3anpoc /
Display request

2. MapcuHr 3anpoca /
Parse request

@Q

O6pabaTbiBaeT 3anNpochl KNMEHTa
unu cepsepa

Handle client or server requests

5. Bosspart 3anpoca/
Return request

01 - Scheme of the software package

. : DTU gpamneep
Philips driver : : MonyYeHure M oTNpaBKa AaHHbIX
Dialux driver : :
Osram driver 4_, DTU Driver

get and return data

3. [MonyyeHne OaHHbIX /
Get data

" Express s

OenaeT 3anpoc 6a3e AaHHbIX U BO3BpaLLaeT
oTBeT

Make request to Database and return response

V3BnekaeT gaHHble /
Retrieve data

3. BosBpalleHune gaHHbIX /
Return data
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01 - OnuncaHume 01 - Description of the
MONb30BaATENbCKOIo user interface
NHTepdpemnca

1) 9KpaH aBTOpPM3aLUM OnepaTopa.

AOMUWH perncTpumpyeT onepartopa,
eMy BblgaeTcs IOrmH 1 Naponb
OoT NaHenwn ynpasneHua ACYHO+.

Mpownas no Heob6xoAMMOMY
agpecy Be6-npunoXxeHus,
nepBbIM AenoM HeobxoanMo
MPONTM aBTOPU3aLMUIO.

2) MaHenb ynpaBneHusa.

Nocne aBTOpM3aumMm onepaTop
rnonagaeT B NaHesb yrnpaBneHus.
TyT eMy npegcraBneHa cBogka
OaHHbIX NO BCEM MPOEeKTaM.

1) O6LLee KOMMYECTBO NPOEKTOB.
2) O6wee konunyecteo DTU.

3) O6uee konuyecTtBo RTU.

4) O6Lee BbipaboTaHHOE
KOJINYECTBO IN1EKTPOIHEPIUN.

5) CHukeHMe BbibpocoB CO2.

6) KonunyecTBo BbipabaTbiBaeMowm
SHEeprmmn B AeHb.

[@ YyacTHUK

1) Operator authorization screen.
Admin registers the operator,

he is given a username and
password from the ASUNO+
control panel.

By going through the required
web application address

first of all it is necessary get
authorized.

2) Control panel.

After authorization, the operator
enters the control panel.

Here is a summary data for all
projects.

1) Total number of projects.

2) Total number of DTUs.

3) Total number of RTUs.

4) Total generated

the amount of electricity.

5) Reduced CO2 emissions.

6) The amount of generated
energy per day.
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3) Job6aBneHue yCTpONCTB.

Ha aToM pucyHke npencraBneHa
reorpadmyeckasa Kapta ob6bekTa
c ucrnonb3oBaHuneM API Google
Maps, Nin MOXXHO UCMONb30BaTb
AP| AHpoekc KapT. BugHo, 4to
co3aaH npoekT “Al Banna” B aToT
npoeKT BKAtoYyeHa: 1 DTU, 5 RTU.
LiBeToM 0603HavaeTcsa cTaTycC
YCTPOWCTB. 3eNeHbll - paboTaerT. (8] e % 0 S
KpacHbin - opdnamH.

0

& ]
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3) Adding devices.

This figure shows geographical
map of the object using Google
API Maps, or you can use Yandex
Maps APIL. It's clear that created
the project "Al Banna" in this
project included: 1 DTU, 5 RTU.
Color indicates status devices.
Green - working. Red is offline.

To add a new device to the map, you just need to click

YT06bl 06aBUTL HOBOE YCTPOMCTBO Ha KapTy, HEO6XOAMMO MPOCTO
KINMUMKHYTb MO HY>XHOMY MeCTy UK YKa3aTb LWWMPOTY 1 gonroty. Nocne,
069a3aTeNIbHO HY>XHO YKa3aTb YHUKaSIbHbI HOMEpP YCTPOMCTBa ANg
DTU 310 HOMep TenedoHa sim-KapTbl KOTOpaa BCTaBfeHa B
ycTpomncTBo, gna RTU 3To HOMep ycTpouncTea. Kaxkgbin RTU

npuBA3biBaeTcs K rMaBHoMy DTU BbibpaHHOro npoekTa. selected project.

on the desired location or specify the latitude and
longitude. After, you must specify a unique device
number forDTU is the phone number of the SIM card
that is inserted into device, for RTU this is the device
wI0097154583 keyd211 number. Each RTU binds to the main DTU of the

1e1:00971 54583
Mpusaska DTU K cuctemMe ocyulecTBngeTcs 3a cyeT key:d21 I o ) ) )
OTMPaBKM SMS-KOMaHA Ha HoMmep SIM-KapTbi Binding DTU to the system is carried out by sending
BCTaBNEHHOM B YCTPOMCTBO. TaK 3Ke ¢ I'IOMOlJJ,’bI-O @ SMS commands to the SIM card number, inserted into
SMS-KoMaHbl “state” MOYKHO y3HaTb cTaTyc DTU state:GPRSLogin signal:25 the device. Also with the help SMS commands “state”

tel:0067 15456 3 RTUnum:0

MNPUBSI3aHHbIX K Hemy RTU. . E— T AL D can get the DTU status and the RTUs associated with it.
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4) YnpaBneHue CBETOM.

Ha 3ToM pUCyHKe npencrasnieHa oy

Ta Xe reorpadumyeckasa Ha KapTa /
(V) a

Ha KoTopow go6aBrieHbl ¢ 9

ycTpouncTBa. K npoeKkty nog
Ha3BaHMeM “Al Banna”". CHu3y
MOKa3aHO KOSIMYeCTBO OHMNANH

n odpdpnamH ycTtpomcTse. Ho Tenepb
MOKa3bIBAET «BK/TIOYEHHbIN» UK
«BbIKJTIO4YEHHbIN» CBET.

E&_l YuacTHIK i ) C 0

Mpwn HaXkaTUKM Ha Kakoe NM6o ms
YCTPOMCTB Ha KapTe UNKn B CNUCKe
NosIBMISIETCH OKHO KOTOpoe
cooepXXuT B cebe: HazBaHUe
YCTPOUCTBA, YHUKANbHbIN HOMED, try {
npuHaaneXXHoctb K DTU m
TeKylLlee COCToaHUe namnbl. on,

};
} catch (err) {

console.error(err);

TaK e MOYXHO BKJ1I04aTb U
BbIKJTKOUATb J1TaMnMbl UU XKe
MOCTaBUTb Ha aBTOMATUYECKUN }
PEeXXMM, KOTOPbIN 6bin h
npenBapUTEIbHO HaCTPOEH.

return await axios.put(url, {

Ergi _5 g Voriar
s o THomMeH.. Q
Q &y v
4 3 2 YcrpowoTeo
¥ . HadBaHwE: Capomma fosaps Q
q win: 202 DT 4 B
Q Qi CocTommae: Inre—
: ¢ € . ¢
9 Q
\ ’ Q
9% .
o "
\4 "9 Q =]
e =
Q (<] o
Qi
o @ .

const turnLightOnOrOff = async (lightld, on) => {
const url = " http://${process.env.HUE_BRIDGE_IP}/
api/${process.env.HUE_USERNAME}/lights/${lightid}/state";

01 - Description of the
user interface

4) Light control. This figure shows
the same geographic map

on which are added devices.

Go to project under called "Al Banna".
Bottom quantity shown online

and offline devices. But now shows
"on" or "off" light.

By clicking on any of devices on
the map or in the list a window
appears which contains: name
devices, uniqgue number,
belonging to the DTU and

the current state of the lamp.

You can also include turn off lights
or set to automatic mode that was
preconfigured.
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MoJ1Ib30BaATEJIbCKOIO % v Wi O ek user interface
o \ 9 2 0 = Hacrpohka namnsi
@@ Q
nHtepdemnca _ p—
0 chie o om0
-0 09 °9 A
9 : 9 Bupsapr s o
5) HacTpomka ycTpomncTaa. ° : el ) / " e+ - ¢ 5) Device setup.
Ha aToM pUcyHKe npeacTaBrieHa T AN © e " " . Thisfigure shows the same
Q9 O @=grT S s = ;
Ta e reorpadmyeckaqa Ha KapTa N @9.00 gg = geographic map
Ha KOTOpoW Aob6aBfieHbl 0 * o & o . e =& on which are added
o 9 AP ¢ A 7 Y nwras cecoms: - S . .
YCTpPOMCTBaA. K NpoeKTy nopg, 9 Qg & " ——— . devices. Go to project under
Ha3BaHuMeM “Al Banna”. CHu3y 9 - memsrene e cglled "Al Banna". Bottom quantity
. °Q 9 yowmassean (3" . . .
MOKa3aHO KOSIMYECTBO OHJTauH v ? o wmew - Shown online and offline devices.
[ ]
n opdnamH yCTpOnCTB. o | S Q 3 9 @ | ERH—- ]
e e . : 9 . (oo TN o]
- . O ’ ©
MNP HaXKaTUM Ha KaKoe NMM60 U3 YCTPOMCTB Ha KapTe UM B CMIUCKE When you click on any of the devices on the map or in the list
MosABNSETCA OKHO B KOTOPOM Mbl MOXXe€M HaCTpOUTb AMMMUHI flaMnbl.  a window appears in which we can adjust the dimming of the lamp.
HaM OOCTynHbl TaKMe napaMeTpbl KaK: TUM apanBepa (pexxmm c We have access to such parameters as: driver type (mode with
OVUMMUHIOM UNU CTaTUYHbINW), NOgaBaeMbIM TOK laMne, BpeM4 dimming or static), current supplied to the lamp, time

CeCCUI, NPOLEHTbl AMMMMHIA, YTPEHHUMN PEXUM U TUN aKKyMynaTopa sessions, dimming percentage, morning mode and battery type
NOOKITIOYEHHOIO K JaHHOMY ycTpomncTtBy (RTU). connected to this unit (RTU).
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01 - Description of the
user interface

NHTepdpemnca

6) NMapamMeTpbl akKyMyndaTopa.

Ha aToM puUcyHKe npeacraBneHa
Tabnuua c y»>ke nobaBneHHbIMU
aKKyMynatopamMun. Kotopble MOXXHO
penaKTUpoBaTb, YOanuTb Unm
J06aBUTb HOBbIN, 3aMO/THUB,
MHPOPMaLUIO O HEM.

;!‘l YuACTHMK

[o6aBnaga HOBbIN aKKYMYNATOP HEOBXOAMMO 3aMNONHUTb Takue
napaMeTpbl Kak: Ha3BaHMeE akKKyMynaTopa (CTaBUTCA NPOU3BOJIbHO),
TUN aKKyMynaTopa (B cucteMe onpepneneHbl Takue BUAbI
aKKYMYATOPOB KaK: TMTUEBbIN, CBUHLLOBO KUCMOTHbIW U reineBbli),
HanpshXeHMe naHenem Bo BKIIOYEHHOM COCTOAHUM, NOMHaaA 3apagKa
aKKyMynaTopa (HanpsaXXeHue akkyMynaTopa Korga OH 3apshXeH Ha
100%, BNMUCbIBAaeTCa B COOTBETCTBUU C TEXHUUYECKMMMU
XapaKTEPUCTUKAMU aKKYMyNAaTopa), XO/10CTOe HaMpsaXKeHue,
MUWHWUMasbHbIN BONbTaXK (BOMBTaXX MPU KOTOPOM CUCTEMA O0/1XKHaA
nepecTtaTb NOTPeO6NATb 3HEPrnKn), BOCCTaHaBNMBatoLLeecs
HanpsaXXeHne, PEXXMM aHeprocbepexeHus, BKtoUHEHME peXXmnMa
SHeprocbepexeHna (BONbTaXX MPU KOTOPOM KOHTPOJIIEP OOMKEH
6yneT BKITIOUYUTb PEXXUM 3HeprocbeperkeHus) n nonbsosaTesb/
ornepaTtop KOTopbIM A06aBUN AAaHHbIYA TUMN aKKYMYNATOpa B CUCTEMY.

6) Battery parameters.
This figure shows

table with already added
batteries. Which can

edit, delete or

add a new one by filling in,
information about him.

When adding a new battery, it is necessary to fill such parameters as:
battery name (set optional), battery type (the following types are
defined in the system batteries such as lithium, lead-acid and GEL),
PV voltage when on, fully charged battery (battery voltage when

it is charged at 100%, fits in accordance with the technical battery
characteristics), idle voltage, minimum voltage (voltage at which

the system must stop consuming energy), recovering voltage, power
saving mode, power on energy saving (voltage at which the controller
must will enable power saving mode) and the user/the operator who
added this type of battery to the system.
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Butop nposkra: | Al Banna

z .
B ——————— user interface
Al Baiiii a3 erime senma | o
&

7) Device statistics. This figure
shows chart with statistics
selected device which can be

7) CTaTUCTUKa yCTpoOMNCTBa.
Ha 3ToM pUcyHKe npeacTaBneH
rpaduK co CTaTUCTUKOMN

BblGPaHHOIO YCTPOMCTBA KOTOPYHO ap— . sorted by date and get it in the
MOXHO OTCOPTUPOBATb No gaTe form of a graph,spreadsheet or
M Nony4unTb eé B BMae rpaduka, download it in *csv format.
Tabnuubl NN CKavaTb €€ B
dopmaTe *csv. .

(5] yuaermine
Bbibunpaa HeobxoamnMbiv MpoeKT n DTU, oTKpbIBaeTcs CIUCOK By selecting the required project and DTU, a list opens with devices
c yctpomnctBamMum (RTU) koTopble NpurBsa3aHbl K BbibpaHHoMy DTU. (RTU) that are bound to the selected DTU. By selecting the required
BbibpaB Heob6xoamnMyto oaTty U YCTPOMCTBO CUCTEMA NMOCTPOUT date and device, the system will build schedule by day and time
rpaduK No gHAM U BpEMEHU BO COOTBETCTBUU C BbIBPAHHbIMU according to the selected parameters such as panel voltage,
napamMeTpamMu, TaKUMU KaK: BOSIbTaXK MaHenemn, BONbTaX akKKyMynaTopa, battery voltage, charging current, charging power, internal
TOK 3apa4kKa, MOLHOCTb 3apsaKn, BHYTPEHHIOK TeMMNepaTypy, temperature, ambient temperature, output voltage, output current,
BHELLHIOO TeMnepaTypy, BbIXOAHOM BOSIbTaXX, BbIXOOHOM TOK, output power and device status. Due to these data it is possible to
BbIXOOHYO MOLLHOCTb U COCTOSAIHME YCTPOMCTBA. 3a cYeT 3TUX AaHHbIX draw conclusions about the need for technical maintenance,
MOXXHO fOenaTb BbIBOAbl O HEO6XOAUMOCTU TEXHUYECKOTIO equipment failure, or dust panels.

o6CcnyXXMBaHUS, HeEMoNaakm B 06opyaoBaHUM UMM 3aMblINIEHHOCTb
naHenen.



22

X
O1 - OnucaHume
MONb30BaATENbCKOIo
NHTepdpemnca

20220301

1 et

2022.05.04

Cranye Ba

Fleranu

ATU Be UNEIED *DHEnD &

8) YBegomneHua.

Ha 3ToM puUCyHKe npencraBfeHa
MaHenb yBegoMieHun. Kotopas
copTupyeTca no Bbibopy AaThl,
cTaTycy. TaK Xe Bce yBegoMneHuda
06 owWwmnbKax cobupatoTcs

B O6LLYIO TabMLYy KOTOPYHK MOXHO
CKa4aTb B popMaTe *csv.

\%l YuACTHMK

Mpwn Kakon NM60 oLnBKe: OTKIIOUEHME YCTPOMCTBA (YCTPOMCTBO
MOXKET MJIOXO NNOBUTb CUTHal, @ MOXKeT M BOBCE OTKJTIOUUTCS U3-3a
HEeMCNpPaBHOCTU B 060pyaoBaHUM), HU3KMI BONBTaXK aKKyMynaTopa
(4TO rOoBOPUT O TOM YTO, TaMMNa UMM YCTPOMUCTBO B LLESTOM B CKOPOM
BPEMEHU MOXET OTKITIOUNTCS) UMTN HU3KMIM BONBbTaXX CONTHEUYHbIX
naHenen. Nocne nony4vyeHMa yBegoMseHMUs ornepaTop MoXXeT
MPUCBOUTbL CTAaTyC JaHHOM OLLUMNOKE «peLleHO» MU KUTHOPUPOBAHO».
TaK k& MOMKMMO yBeOM/IEHNM B CAMOM BEOB-MPUNOXKEHUMN

€CTb BO3MOXHOCTb HAaCTPOMKU MoyYeHUs yBeaoMIeHMN 06 oumMbKax
Ha MOBUNbHbIN TenedoH (SMS KoToporo GyayT NPUXOAUTb C HOMepa
TenedoHa SIM-kapTbl BCTaBneHHoM B DTU) nnm Ha No4YToBbIN ALLUK.
YBegomMneHusa npuxogat B popmaTte «@Homep RTU @Ha3BaHMe
YCTPOMNCTBA @TUM OLLUMNBKM», 3TO YCKOPUT HaXoXaeHMsa NpobieMHoro
a1eMeHTa B cucteMe. Kaxkgble 15 MUMHYT DTU aBTOMaTU4YeCKU
cobupaeT 1 oTnpaBnsgeT gaHHble Ha Beb-cepBep.

ATU N L3300 *Oamcpyxai cronf Tect” sonsres

HE HABSIMEM NG NOAMASHITER DTN

L OTU Al marns WL NE UTEIAT RS U BN

01 - Description of the
user interface

Bpema

20320427

skHa vy 9 ] 1 el

20220877
s

- 8) Notifications.
This figure shows
notification bar. Which
sorted by date selection,
status. Likewise, all notifications
about errors are collected
into a general table that can be
download in *csv format.

onbTamc naHenEA TN | mamkiew

05104
1272

On any error: disconnecting the device (device may not pick up a
signal well, or it may even turn off due tohardware faults), low battery
voltage (which indicates that the lamp or the device as a whole will
soon time may turn off) or low PV voltage Upon receipt of the
notification, the operator may assign the status of this error to
"resolved" or "ignored". Also, in addition to notifications in the web
application itself it is possible to configure the receipt of error
notifications to a mobile phone (whose SMS will come from the
number phone SIM card inserted in the DTU) or mailbox. Notifications
come in the format “@RTU number @name device @type of error", this
will speed up finding the problematic element in the system.

Every 15 minutes DTU automatically collects and sends data to a

web server.
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4 - LED namnbl / LED lamps

23
02 - Hardware

3 - UnnnHppudeckada
cofiHe4yHas naHenb /
2-RTU Cylindrical solar panel

5 - DHepreTnyeckme ctaHumm / 6 - PeknaMHble cteHabl /
Power generators Solar lightboxes
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MporpaMMHbIYA KOMIMIEKC paboTaeT 3a CYET OBYX OCHOBHbIX
anemMeHToB. DTU (Data Transport Unit — MOCT nepegaym gaHHbIX)
n RTU (Remote Transport Unit — KOHTpoNiep nepenaydm gaHHbIX).
DTU mnun MocCT nepefaymn gaHHbIX MOXET NOAKIIOYATCA K MECTHOM
nokanbHowm ceTtu (Wi-Fi) unmn npu nomowm GPRS, npeoycMmoTpeH
pa3zbeM gna SIM-kapTbl. laHHaa SIM-kapTa go/mKHa UMETb
NOAKIOUYEHME K MHTEPHETY U BO3MOXXHOCTbIO OTMpaBKnN SMS
coobuieHnn.

Mocne yctaHoBku DTU mnaeTt akTuBauunsa JaHHOro yCTpoMCTBa B
NpPorpaMMHOM KOMIIEKCE U y)XKe HenocpencTBeHHO K
OCHOBHOMY 3aneMeHTy DTU, NnpnBA3bIBalOTCH KOHTPOIEPbI
cton6oB RTU. K ogHoMy DTU MakcMManbHO MOXXHO MOAKOUYUTb
200 RTU.

MepBUMYHaa HACTPOUKa Npu ncnonblzosaHmmM GPRS MocTa,
ocyuiecTBngeTca nyteM SMS KkomMaHpg, o419 ganbHenwen
nepepayun ynpaeneHus B Be6-npunoxxeHunu. NMogknoyeHmne
KOHTponepa ctonba k DTU ocywiecTBnigeTca npu NoMoLm
NPOU3BOACTBEHHbIX MPOTOKONOB ZigBee nnu LoRa.

02 - Hardware

The software package works with two main elements.

DTU (Data Transport) Unit - data transmission bridge)

and RTU (Remote Transport Unit - data transfer controller).
DTU or data bridge can connect to local LAN (Wi-Fi)

or using GPRS, a connector is provided for the SIM card.
This SIM card must have an internet connection and

the ability to send SMS messages.

After installing the DTU, the activation of this devices in

the software package and already directly to the main DTU,
RTU pole controllers are bound. You can connect to one
DTU as much as possible 200RTUs.

Initial setup when using GPRS gateway, carried out by SMS
commandes, for further transfer of control to web application.
Controller connection column to the DTU is carried out using
production protocols ZigBee or LoRa.

24
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02 - YnpaBneHMWe reHepaTopHbIMU peLlleHnaMn

Obnaynan
nnarpopma
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LoRa / ZigBee KOHTpOnnepbl
MOCT nepega4m
JaHHbIX

Ha gaHHOM cxeMe nokKasaH NpuHUMN paboTbl NPOrpaMMHOro
KOMMJeKca C ApYrMMuy peLlleHUAaMM anbTepHaTUBHOM SHEPrmn.
TaKMMU KaK aHepreTnyeckme CTaHUMK. DTO TaK e Mo3BoNuUT
onepaTopaM OCyLLECTBNATb MOHUTOPUHT 33 SHepPreTU4YeCcKUMuU
CTaHUMAMU 6e3 GU3NYEeCKOro NPUCYTCTBUS, TaK TEXHUYECKOoe
ob6cny>uBaHue cTaHeT 6o/ee NPoCTbIM.

02 - Power generators management

-

N2 ﬂ

21 i

- v

ﬁ y summary
? N7 data
; in application
-

z

LoRa/ ZigBee
LoRa/ ZigBee controllers
transmission data
gateway

This diagram shows the principle of operation of the software package
with other alternative energy solutions. Like power stations. It will also
allow operators to monitor power plants without being physically
present, making maintenance easier.
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02 - YnpaBreHue peknaMHbIMUN CTEHOAMU 02 - Solar lightbox management
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LoRa / ZigBee LoRa / ZigBee
LoRa / ZigBee KOHTpPONNepsbl LoRa / ZigBee controllers
MOCT nepefaym transmission data
OaHHbIX gateway

Ha naHHOWM cxeMe NMokasaH NpUHLUMM paboTbl MpOorpaMMHOro This diagram shows the principle of operation of the software package
KOMMeKca C opyrMMm peeHnamMm anbTepHaTUBHOM SHEPIUNA. with other alternative energy solutions. Such as billboards with
TakKMMU KaK peKnaMHble CTeHAbI C LUTNHOPUYECKU CONMHEYHbIMU cylindrical solar panels. It will also allow operators to monitor billboards
naHensMum. 3TO TaK Xe NMo3BOJSINT onepaTopaM OCyLLEeCTBNATb without being physically present, making maintenance easier.

MOHUTOPUHTI 3a peK/laMHbIMUX CTEHOaMW 6e3 CI)VI3VI‘-I€CKOFO
NMPUNCYTCTBUA, TaK TEXHNYECKOE 06CJ'Iy)-KVI BaHWMe CTaHeT 6onee MNPOCTbIM.
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BeeoeHue

Halle pelueHUue 3To 3aMeHa 3apy6eXXHbiM
aHanoram c paMKaM nporpamMmbl
MMMNopTo3aMeLlueHUs, yyUlleHHas
oTeuecTBeHHas Bepcuda NporpaMMHOro
KOMMJeKca ynpaBfieHUs anbTepHaTUBHbIMU
MCTOYHMKaMU 3HEeprumu.

ACYHO+ cooTBeTCTBYET

Tpeb6oBaHUAM cucTeMbl "YMHbIN ropoa”,
pellaeT 3a4a4um Nno aBToMaTU3aUuum,
MOHUTOPUHIY U KOHPUrypaumm 6onbLumnx
KOMIJIEKCOB NPOAYKTOB aJibTEPHAaTUBHOM
SHeprun.



CeameHmMauyus pbiHKa

PbiHOK Poccumnckon ®epepaumnu

» Omcymcmeue lNpoepamHo20 obecrieyeHusi rno
anbmepHamueHoU 3Hepauu

» [Npednonazaemcs 3aHsaAmMb nudupyrowee nosuyuro, 0o 80%
MPOEKMOo8 1o aslbmepHamu8HbIM UCMOYHUKaM SHepauu

» OmeyecmeeHHbIU rpodyKm Ha pOCCUUCKOM PbIHKE

PbiHOK OObeauHeHHbIX Apabckux AmupartoB

» [MomeHuyuarnbHbIU pbIHOK, 6or1ee 500mbic. peweHuUl Ha
arlbmepHamugHbIX UCMOYHUKaxX sHepauu

» KoHKypeHmHocriocobHoe peweHue esporelckum u
KumaucKkuM aHaroz2am, rpucymemsyrowum Ha pbiHke OA3

» Onbim eedeHusi busHeca Ha meppumopuu OAS

PbiHok Pecnyonuku Kutan

» [Npodaxu npouzsodumerisim 0bopydogaHusi Ha OCHo8aHUU
OEM nuuyeH3uu




Mooernb nony4yeHus rpubbinu

A. INuueH3unsa ans
nonb3oBaTtesrien obopyaoBaHuUSA

» Onnama 3a Kaxxoyto eOuHuuy
obopydoeaHusi

» JluyeHsus 3a 1 eduHuuy PTY: 125RUB
» JluyeHsus 3a 1 eouHuuy ATY: 500RUB

» Onnama npou3godumcsi Ha exe200HoU
OoCcHoge

B. OEM nuueH3us ans
npousBoauTenen obopynoBaHus

» Onnama 3a Kaxoyto eOUHUUy obopydoeaHusi
» Cbop 3a 1 eduHuuy PTY: 500RUB
» Cbop 3a 1 eduHuuy ATY: 1000RUB

» Onnama npou3eooumcsi Ha €eOUHOBPEMEHHO,
rpu rnokyrike obopydosaHusi



[1000yKMbI

ACYHO+ ABTOMaTU3npoBaHHaA cUMCcTeMa ynpaB/1eHUSl HAPY)XXHbIM
ocBelleHUueM paspabartbiBaeTcs AN MOHUTOPUHIa, KOHPUrypauumm m
yrpaB/ieHUs peleHUsIMMN Ha OCHOBEe afilbTePHaTUBHOMU UCTOYHUKOB
3Hepruu, BK/o4Yaa Hapy)Hoe yim4yHoe ocBelleHune, peKslaMHble cTeHAbI
M KMOCKMU, a TaK)XKe COJIHEeYHbIe SHepreTuyeckue ctaHuuu.

n penMmyiLlecTtBa TEXHOJTIONMA

BblkntoyveHMe N BKAKOYEHME MO Tal;IMepy

ABTOMaTU4ecKoe yrpaBJieHNMEe CBETOM

CMeHa APKOCTU CBETA, KOHTPOJ1b YPOBHA 3apPHAOKHA 6aTapel?|
OcBelleHMe B 3aBNCUMMOCTU OT BpeMeHU CYTOK N KOJTMYHECTBAa
eCTeCTBeHHOIo cBeTa

Co3aaHme CBETOBbIX cueHapumeB, cnMcteMa aMMMMNPOBaHUA




QuHaHco8ble rnoKkalzamersru

RUB roa#1 rOa#2 roa#3 roa#4 rOO#5
NTOIO MNPOOAXKU 0 11.4M 24./M 32.3M 40.9M
NTOMo CEBECTOUMOCTb -16.1M -4.8M -4.8M -4.8M -4.8M
BAINOBAA NPUBDLIIb -16.1M 6.6M 19.9M 27.5M 36.1M
KOMMEPYECKUWE PACXOAbI 0 -2.3M -2.3M -2.3M -2.3M
OlNEPALMNOHHBIE PACXOAbI -3.9M -0.9M -0.9M -0.9M -0.9M
ONEPALIMOHHAA NPUBbINb -20M -3.4M 16.6M 24.3M 32.9M

0%

30%

30%

30%

30%




QuHaHco8ble rnokalzamersru

ONEPALUUNOHHAA NMPUBbIJb, RUB

32 969 600

24 269 600
16 649 600
3 389 600 '

roa#2 roa#3 roa#4 roa#s

20 004 400




Heecmuuyuu u ucrionib3oeaHue cpeocms (1 10/L), RUB

14.1M 70%
2M 10%
1.5M 8%

1.2M 6%
0.9M 4%

0.3M QEENCTTT D 2%
20M 100%




LlopoxHasa kapma

> Hauvano paspa6oTtku NO, > NpoBeaeHue pe3ynbTaToB
onpepeneHue TapreTtos, KPI, paboTbl-TeCTUPOBaHMUS.
nporpaMMbICTUMYTMPOBaHUSA. NpepoctaBneHue aoeMo-
O6yuyeHue coTpyaAHUKOB. BEepPCUMN U BCEX HEOBXOAUMDIX
MaTepuanoB NOTeHLUMANbHbIM
> E)XXeMecsiYHOe OoTCcneXXuBaHue napTHepamMm.
MHBECTULIMOHHbIX CPEACTB: » NMnaHnpoBaHUe cTapTa
MnaH-PakKT aHanus, NporHos npoaax. NoanucaHume
cneayoLwmnx nepmoaos. KOHTPaAKTOB C
noTeHUManbHbIMU KJIMEHTaMMU.

> PaspaboTka 6usHec-nnaHa. > OTcneXxusaHue pesynbTaToB

MpusneyeHus nHBecTopa, pa6oTbl, ynpaBneHne U KOHTPOb.
nosyyeHne nHeBecTuumin/rpaHTa.

‘\ y > E)xeMecqauyHoOe oTC/ie)XuBaHue
» Hanm enfebiallil el CospaHue MHBECTULIMOHHbIX cpeacTs: NMnaH-
cunbHoMm IT KoMaHAbI daKT aHanus, NporHos

BbICOKOKBaNIMGULMPOBaHHbIX crnenyoLWwmX NepuoaoB.
NPOrpaMMMmCTOB.

> ApeHaa oduca, 3aKyn
Heo6xoauMoro o6opyaoBaHuea m
MaTtepuanos. HanM 6yxrantepa.
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