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PEDEPAT

Temoro kBamidikamiitHOi poOOTH € «YJOCKOHAJICHHS BHYTPIIIHIX
eJIEKTpoMepex 0(PiCHOrO MPUMIIIEHHS 3T1THO CTaHAapTiB €C»

PoGota cknamaeTbes 3 TOSICHIOBAIBHOI 3alMCKH, SKa BKJIIOYAE BCTYI, 3
PO311STH, BUCHOBKH, CIIMCOK BUKOPUCTAHUX JIKEpeN Ta AoaaTku. PoboTa BukiaaeHa
Ha 53 ctopiHkax, MicTuTh 14 Tabiuim, 6 pucyHkis, 1 nogaTok

Meta kBamiikaiiiHOi TPOEKTY — pO3poO0Ka TEXHIYHOTO pIIICHHS s
YAOCKOHAJIEHHS BHYTPIIIHIX €JIEKTPOMEPEk aAMIHICTpaTUBHOI OQicHOT OY/iBII
BIAMOBIAHO /10 cTaHaapTiB €C.

VY mpoueci NpoekTyBaHHs OyJIM po3B’s13aHl HACTYIIHI 3aa4i:

- MIPOBEJICHO aHANI3 CTaHy ICHYIOUHX €JIEKTPOMEPEK;

- pPO3pax0oBaHO HABAHTAKEHHS CIOKUBAYiB Ta 00OpaHO 00JIaIHAHHS,

- PO3pO0JIEHO TPOEKTHU OCBITICHHS, CUJIIOBOTO KUBJICHHS, PO3ETKOBUX Ta
C1a00TOUYHUX MEPEK;

- peai3oBaHO CXEMy PE3epPBHOTO KUBIICHHS Ta 3a3€MJICHHS;

- chOopMOBaHO OpraHi3aIiitHO-eKOHOMIUHE OOTPYHTYBaHHS.

Pe3ynbraroM € CTBOpPEHHS MPOEKTY HAIIMHOI, €HEeproe(eKTUBHOI Ta
Oe3neyHoi enexkTpocucTeMu uisi o¢icHOI OyIiBii, siKa BIANOBIAAE CYYaCHHUM
HOPMAaTHUBAaM.

AKTYyaJIbHICTh TEMU MIOJISITaE y HEOoOX1IHOCTI M1 IBUIIEHHS
eHeproeeKTUBHOCTI, 3a0e3meueHHss Oe3neku Ta [UdPoBOi  MoJaepHI3alil
IHKEHEPHUX CUCTEM B YMOBAX Cy4acHOTO O(iCHOTO CepeIOBHIIIA.

KJIFOYOBI CJIOBA: enekTponocTradyanHs, MoJepHizaiis, opicHa OyaiBis,

eHeproedekTuBHICTh, [I3B, TN-S, ocBiTIICHHS, pe3epBHE KUBJICHHS



ABSTRACT

The topic of the qualification work is "Improvement of internal electrical
networks of an office building in accordance with EU standards™

The work consists of an explanatory note, which includes an introduction, 3
sections, conclusions, a list of sources used and appendices. The work is presented
on 65 pages, contains 14 tables, 6 figures, 1 appendix

The purpose of the qualification project is to develop a technical solution for
improving the internal electrical networks of an administrative office building in
accordance with EU standards.

The following tasks were solved during the design process:

- an analysis of the state of existing power grids was carried out;

- consumer load is calculated and equipment is selected;

- lighting, power supply, socket and low-current network projects have
been developed ;

- a backup power supply and grounding scheme has been implemented;

- organizational and economic justification has been formed.

The result is the creation of a design for a reliable, energy-efficient, and safe
electrical system for an office building that meets modern standards.

The relevance of the topic lies in the need to increase energy efficiency, ensure
security, and digitally modernize engineering systems in a modern office
environment.

KEYWORDS: power supply, modernization, office building, energy
efficiency, RCD, TN-S, lighting, backup power.
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BCTYII

CygacHe odicHE CepeloBHINE IMOCTAE SK KOMIUIEKCHA IH)KEHEPHO-TEXHIYHA
cUCTeMa, sKa BHMarae 0e3nepeOidiHOro, 3axUIIEHOr0 Ta EHEeProouaaHoro
eJIeKTpo3abe3neueHHs. 3 TMOIUPEHHSIM IU(GPOBUX TEXHONOTIH, 301IbIICHHIM
KUTBKOCTI €JIEKTPOHHOTO 00JaTHAHHS Ta 3pOCTAHHSIM BUMOT JI0 SIKOCT1 €JIEKTPOEHEPTii
BUHHUKAE TOTpeda y BJIOCKOHAJICHHI BHYTPIMIHIX EJIEKTPOMEPEK BIAMOBIIHO [0
CYy4aCHHUX HOPM.

MeTor0 [aHOTO NPOEKTY € YAOCKOHAJIEHHS BHYTPILIHIX €JIEKTPOMEPEK
o(icHOrO MPUMIIIIECHHS, SKa BIJMOBIIATUME CTaHAapTaMm €Bporeicbkoro corosy. Lle
BKIIIOYAE PO3IJIAJ Ta OIIHKY HHUHINIHBOTO CTaHy eJIEKTPOMEpPEeX, 3 sICyBaHHS
HaWlKpamux  pilmieHb [ 30UIblieHHS ~ €(PEeKTUBHOCTI W HaAIMHOCTI
€JIEKTPONIOCTaYaHHs, pO3pOOKY TEXHIUHUX BUMOT Ta MiA01p HE0OX1THOTO 00JIaJHAHHS.

O0’ekTOM J0CHIIKEHHS € TPOLECH MNPOEKTYBAaHHA, MOJEpHI3alli Ta
onTHUMi3alli eeKTpoMepek 0iCHOTO MPUMIIIICHHS BIAMOBIAHO 10 cTanaapTiB €C.

IIpeamerom aoc/IiKeHHs € CUCTEMa €HEpronocTayanus opicHoi Oymimi. s
CHUCTEMa BKJIOYa€e B cebe: JDKEpesio >KUBIICHHS, BBIIHO-PO3MOMUIBYUI MPUCTPIH,
pPO3M0AUTEY1 Mepexi(KaOebHi JIIHIi, IUTKN), 3aXUCHY Ta aBTOMAaTUYHY anapaTrypy.

Jlns peanizaliii MOCTaBIEHOT 3ajayl B MPOEKTI OyayTh 3aCTOCOBaHI MEPEeaoOBi
TEeXHOJOr1i Ta Marepiasid. BoHM BiJANOBIalOTh HAWBHMINMM CTaHIApTaM SKOCTI i
rapantyoth Oesrneky. Takoxxk 3a0e3nedyloTh MOBHY BIAMNOBIAHICTh YCIM UYHWHHHUM
HOpMaM 1 BuMoram. OkpeMmy yBary TMPHUIUICHO PEKOMEHAAISAM 00
CHEePro30epeKeHHS Ta €KOJOTTYHOCTI.

3aBaaHHA JOCJIIIKEHHSA OXOILTIOIOTD:

- BuBuenHss wHopmatuBHUX akTiB Ta BuMor €C, MO CTOCYIOThCA
e(EKTUBHOCTI €JIEKTPOMEPEIK, 1 BIPOBAIKEHHS 1X Y TaHUM MPOEKT.

- 3niiiCHEeHHsT aHaji3y HAasBHOI CHUCTEMH EJIEKTPOIOCTa4aHHS O(ICHOTO
OPUMIIIICHHS Ta BUSBIEHHS 11 HEJOJIKIB 3 TOYKH 30py €HeproedeKTUBHOCTI,

HAJIIMHOCTI Ta BIAMOBITHOCTI Cy4YaCHUM CTaHIapTaM.



- Po3pobka cuctemu eneKkTponocTadyaHHs JJis MiBUILICHHS e(PEeKTUBHOCTI,
HaAJIIMHOCTI Ta 3a0€3MeUCHHS eHepro30epekKeHHs BHYTPIIIHIX €JIEKTPOMEPEK.

Peanizariisi 1aHOT0 MPOEKTY MOJIEPHI3allli BHYTPIIIHIX €IEKTPOMEPEx 0piCHOTO
MPUMIILICHHS HE IMPOCTO MOIMIINTh €HEProe(EeKTUBHICTh 1 CTAOUIBHICTh CHUCTEMH
eJIEKTPOTIOCTauYaHHs, a i 3a0e3MeUnTh BIANOBIIHICT aKTyaJIbHUM HOpMaM O€3MeKH,
€KOJIOTIYHOCTI Ta CTAJIOTO PO3BUTKY, BPaXOBYIOUH CTaHAApTH €Bpomneiichkoro Coro3y.

VY xoa1 AOCIIIPKEHHS 3aCTOCOBYBAJIMCS METOJIM aHATI3y 1H)KEHEPHHUX MPOIIECIB,
CJIEKTPOTEXHIYHOTO MOJCIIOBAHHS, TMOPIBHSIHHS HOPMATHBHUX aKTiB, CTBOPEHHS
MoOJIeNIel €JIEKTPUYHUX HAaBaHTAXKEHb, 4 TAKOXK CydyacHe rpadiyHe MPOEKTYyBaHHS 13
BUKOPUCTAHHSM CIICI1aJII30BaHUX MPOTPAMHUX MPOIYKTIB.

OTxe, TPOEKT YIOCKOHAJIEHHS BHYTPIIIHIX €JIIEKTPOMEPEX O]ICHOro
OPUMIIICHHS ~ CIPSMOBAaHMM  HAa  CTBOpPEHHs  edeKTHBHOI, HaAilHOI  Ta
eHeproe()eKTUBHOI CHCTEMH €JIEKTPONOCTaYaHHs, SIKa BIANOBIIa€ Cy4YaCHUM BUMOTaM
Ta crtangapraMm €C Ta mMae Ha MeTi 3a0e3NMeYyuTH KOMQOPTHI YMOBH POOOTH ISt

MpaIliBHUKIB.
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1 AHAJII3 CTAHY ICHYIOUYOI CUCTEMHU EJIEKTPOMEPEXK
OPICHOI'O NIPUMIINEHHA

1.1 3aranbHi BiTOMOCTI PO 00’ €KT MPOEKTYBAHHS

O06'eKTOM MPOEKTYBAHHS € JTBOMOBEPXOBA aJMiHICTpaTHUBHA OyiBIs 0(picHOTO
npusHayeHHs. CriopyJia BIAHOCHUTBCS 110 KaTeropii Oy/iBenb 3MIIIAHOTO THUIY 3
NEPEeBAKHUM BUKOPUCTAHHAM MiJl O(icHI mpUMILIEHHS. Y 3B 53Ky 3 PO3LIUPEHHSIM
YUCEJIBHOCTI TMEpPCOHATY, 30UIBIICHHSIM KUIBKOCTI OOJagHaHHS Ta I1HTETpalli€ero
Cy4YaCHHUX IU(PPOBUX TEXHOJIOT1H, BUHUKIIA HEOOX1HICTh YIOCKOHAJIICHHS BHYTPIIIHIX
€JIEKTPUYHUX MEPEX BIAMNOBIIHO A0 YMHHUX HOPM 1 CTaHAApTIB €BPONEHCHKOTO
Corozy.

Byniens Mae npsIMOKYTHY KOH(Irypailito B 1iiaHi, 3 po3mipamu 24 x 16 meTpis.
3arasibHa 1uioma ctaHoBUTh 900 M2, 3 Axux 460 M? mpuragae Ha MEepUIMi NOBEPX, a
440 m*> — Ha npyruit. Hecyui KOHCTpYKIli BUKOHAHI 3 MOHOJITHOTO 3a11300€TOHY,
BHYTpIIIHI NEPEropoaKH — 3 LEerH. BiKHA BHUIOTOBJIEHI 3 METaJIOILIACTUKOBOIO
npodia0 3 JBOKAMEPHHM CKJIOTIAKeTOM. 3O0BHINIHE YTEIUICHHS peali30BaHO 3a
JIOTIOMOTOI0 HaBiCHOI BeHTWIbOBaHO1 (acagHoi (HB®) cucremmu, mo 3abesnedye
e(eKTHUBHE 3HW)KEHHS TEIJIOBTPAT y 3UMOBHMM NEPIOJ 1 MOKPAIIEHHS MIKPOKIIMATy
BIIITKY 32 PaXyHOK 3MEHIICHHS MEPETPiBY.

Bucora mnepmoro moBepxy y KoOpuuopi CTaHOBUTH 3,2 M. Y odicHUX
npuminieHHsx 3 M. Ha npyromy moepci BucoTta y npuMimieHHsax 3,1 M, Haiibiuibma
BHCOTa y Kopuaopi 3,3 M.

IIpusnauenns npumingeHs

[Tepmmii moBepX MICTHUTH:

- [EHTPaJIbHUM BX1J1 1 BECTUOIOJIb;

- KIMHATy OXOPOHH;

- 1B1 KOH(DEpeHII-3aIu;

- o¢iCHI MPUMIIIIEHHS JJIs1 TPaI[IBHUKIB;

- KIMHATy CepBEpPHOT0 00JIaIHAHHSI,
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- CaHBY3JIM Ta TEXHIYHI MPUMIIIEHHS.

Jpyruii moBepX BKIIIOYAE:

- 6 okpeMux KaOiHEeTIB /Il KEPIBHUKIB Ta BIILTIB;

- KYXHIO-1TAJIbHIO;

- KIMHATY JIJIsl IEPErOBOPIB,;

- TEeXHIYHE MPUMIIICHHS JJIsl CUCTEM BEHTHJISIT Ta KOHAWIIOHYBaHHS;

- CaHBY3IIU.

VY K0XHOMY KaOiHETI IUIaHYE€TbCS PO3MIIICHHS MEPCOHATBHUX KOMII IOTEPIB,
odicHOI TexHIKM (MPUHTEPH, CKaHEpH, MYJbTHPYHKIIOHAIBHI  PUCTPOI),
OCBITJIIOBAJILHOTO 00JIaJIHAHHS, PO3ETKOBUX TPYyM JUISl T1OJATKOBOTO OCBITJIECHHS 200
1 IKITFOUCHHS IPYTOPSTHAX TPHUCTPOIB.

CraH ICHYIOUHX €JIEKTPOMEPEX

Ha MOMEHT mpoeKTyBaHHS BHYTpIIIHI €JIEKTPOMEPEXi OyAIBIl YacTKOBO
3acTapiyii ¥ He BIJMOBIIAIOTh Cy4YaCHUM BUMOTaM I0J10:

- €HEProCIOKUBaHHS (MIEPEeBAHTAXKEHHSI JIIHINM y TIIKOB1 TOJIMHH);

- €HepreTMYHoi 0e3NeKu (BIACYTHICTh aBapiiiHOrO pe3epBY JKUBIICHHS Ta
3aXKCTY BiJl IEPEHANPYTH);

- €proHOMIKH PO3MIIIEHHS OPICHUX MPUIIaIiB;

- HOopM €C (HEBUKOHAHHS CY9aCHUX BUMOT IIIOJI0 CETIEKTUBHOTO 3aXUCTY,
OOJIIKy CIIO’KUBaHHS, eHEProe()EeKTUBHOCTI Ta MOKEKHOI OE3MEKH ).

Takox BiJICYTHI 1H)KEHEpH1 pIIIEHHS II0A0 1HTEerpalli 3 cicTeMaM ONaJICHHS,
BEHTUJIALIIT Ta aBBTOMATHU30BAHOTO KEPYBAHHSI €HEPTOCTIOKUBAHHSM.

EnexTpoTexHi4HI XapaKTepUCTUKH

HowminansHa Hanpyra — 220 B, gactora mepexi — 50 I'u. [[xepeno KuBjieHHS —
CJICKTPUYHA MEpexa MICTa, MITKIIOUCHHS 31HMCHIOETHCS Yepe3 BBITHUN TPHUCTPIi,
pO3MillleHUH y IIUTOBIM Ha mepmoMmy moBepci. CucteMa eneKTpOIroCTayaHHS —
TpudaszHa (3 oqHO(DA3HUMH CIIOKMBAYaMU), 13 3a3eMJICHHSIM 3a cxeMoro TN-S.

OuikyBaHe cymMapHe HaBaHTa)XEHHA 00'ekTa ckiagae npubau3Ho 25-30 kBT 3

ypaxyBaHHSIM CUCTEM BEHTWJIALIII, OMAJICHHS, OCBITJICHHsS Ta 0()ICHOT0O 00JialHAHHS.
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[lepenbavyaeThCs pO3AUJICHHS CIIOKHBAUYIB HA TPYMH: 3arajibHE OCBITJEHHS, PO3ETKOBI
Mepexi, odicHe 00JagHaHH, CUCTeMa OS3MEeKH, BEHTHIIAIS Ta ONajeHHS.
Ocobnusocmi mooepHizayii
[TpoekT nependayac:
- MOBHY 3aMiHY BHYTPIIIHIX CHJIOBUX 1 PO3ETKOBUX MEPEK;
- BCTAHOBJICHHS CYYaCHHX IIUTIB 13 aBTOMAaTUYHHUMH BHUMHKA4YaMH 3

CCIICKTUBHHM 3aXUCTOM,

BCTAHOBJICHHS CYYaCHUX CBITUJIBHHKIB 3 IHTEJICKTYaJIbHUM yIPABIIHHSM;

H1AKII0YEHHS OHOBJIEHUX CHCTEM OIaJeHHs i BEHTUJIALIT,

- BIIPOBAKCHHSI aBTOMATU30BAaHOTO OOJIIKY €JIEKTPOEHEprii;

- MOHT&X CJIa00TOYHUX CHCTEM I CEpPBEPHOI Ta MEPEKEBOI
1H(ppacTpyKTYypH

- BCTAHOBJIEHHSI AaKyMYJSITOPHOI CHCTEMH JKUBIICHHS 3 aBTOHOMHHUM
1HBEPTOPOM

Mera TpOEKTY — CTBOPEHHsSI Cy4yacHOI, HaJiiHOi, eHeproedeKTUBHOI U
0e3MeYHOi EJIEKTPOCUCTEMHU, fAKa BIJANOBIJaTUME €BPONEHCHKUM BHUMOraM 1
3a0e3nedyBaTuMe CTadlIbHy poOoTy odicy 3 MiHIMaILHUMHU BUTpaTaMu Ha €HEPTiio

Ta MPOCTUM TEXHIYHUM OOCIYTrOBYBaHHSM y MailOyTHbOMY.

1.2 ITocTanoBKa 3a1a4 HA KBaJiikauiiiny pooory

Ha ocHOBI anamizy TEXHIYHOTO CTaHy OGQICHOTO TMPUMIIIEHHS, OIlIHKH
CJIEKTPOCIIOKMBAYIB Ta BHSBJICHHS CTYICHS 3acTapijioCTi €JIEKTPOOOIaJHAHHS, a
TAKOXK 3 YypaxyBaHHSM Cy4aCHUX BHUMOT JI0 €JEKTpoMepek o¢icHUX OyaiBeb,
BU3HAYCHO KIIIOUOBI 3aBAaHHS, IO MalOTh OyTH BHpINIEHI B paMKax JJaHOi
KkBaniQikaiiitHoi poboTH.

[li 3amavi OXOIUTIOIOTH SIK TEXHIUYHY CKJIAJIOBY (IIPOEKTYBAHHS, PO3PAXYyHKH,
BUOIp O0OJIaTHAHHA), TaK 1 OPra”i3aliiHO-TIPOEKTHY (CTPYKTYypyBaHHS MeEpEKi,

BI/IMOBIHICTh HOPMaM, ONITUMI3allisl CHCTEMH JJIs MOJAJIBIIO0T €KCIUTyaTallii).
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Meroto 1aHOi poOOTH € CTBOPEHHS ONTUMAIbHOTO TEXHIYHOTO PIIIEHHS s
YIO0CKOHAJICHHS BHYTPIIIHIX eJleKTpoMepex odicHoi OyaiBii. Pimenus popmyeTses 3
ypaxyBaHHSIM OCTaHHIX HOPMATHBHUX BHUMOI 1 €BPOIEHCHKUX CTAaHIAPTIB, MIO
JTIO3BOJIUTH JIOCSATTH:

- BHCOKOT €HEProe(PEeKTUBHOCTI;

- 0e3IMeYHOi Ta CTa0UIBHOI eKCILTyaTallli CHCTEMU;

- HaJIIHHOCTI €JIEKTPOIOCTaYaHHS;

- THYYKOCTI JJIsl TIOJAIbIoi MOJepHi3alii yu MacmTabyBaHHs o]icHOI
1H(}pacTpyKTypH.

3azanbHa nocCmManoeKa 3a0au

Ha ocHOBI mpoBeneHHMX JOCHIKEHb 1 aHajgidy BHUXIJHUX JIaHUX OYJIo
c(hopMOBaHO HACTYIHI KJIWY0BI 3a1a4i, K1 MalOTh OyTH BHUPIIICHI B MEXaX JTaHOTO
JTUTITIOMHOTO TTPOEKTY:

1. Ananimuxo-niocomosui 3a0aui

- 301p Ta y3arajJpHEHHS TEXHIYHUX JaHUX PO OyIiBIIIO;
- AHaJi3 iCHyI0UYO0ro eJIeKTpooOIaJHaHHS Ta BU3HAUYCHHS 00CSATIB MOJACPHI3aIIii;
- ®yHKITIOHAJIbHE TPYITyBaHHS €JIEKTPOCIIOKHBAYIB;
- VYpaxyBaHHS BXK€ OHOBJICHUX eJIeMEeHTIB cuctemMu (TN-S, BeHTHIISII1).
2. Pospaxynukosuu eman
- BwuzHaveHHS po3paXyHKOBUX HaBAaHTAKEHB I10 TPyTaX CIIOKUBAYIB;
- VYpaxyBaHHA K0oedIilliEHTIB BAKOPUCTAHHS Ta OJTHOYACHOCTI;
- Po3paxyHok cymapHOTO HaBaHTaXeHHs OymiBmi mua migoopy BPII Ta

KaOeIpHMX JIHIN.

3. Texniuni 3a0aui

- Tlig6ip cydacHoro enexkTpooOIaHaHHS BIAMOBIAHO O HOPMATHUBIB;

- TIpoekTyBaHHS CHIIOBHX Ta PO3ETKOBHX MEPEIK;

- Po3pobOka cxem >KHBJICHHS OCBITJICHHS, BEHTHJIAL 1, onaneHHs Ta IT-30H;
~-  ®opMyBaHHS CXEMH BBIIHO-PO3MOALIIBYOIO MPUCTPOIO.

4. 3abesneuenus enexkmpobesnexu ma 8iOn08iOHOCMI HOPMAaM

- Peamnizamis cucremu 3axucty (I13B, aBromaTnuni BUMuKadi);
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Hotpumanus crangaptis IIVE, JIBH, Tta eBpomeiicbkux HOpM y 4YacTHHI
0e3MeKy Ta eHeproeeKTUBHOCTI,

BpaxyBaHHST 0cOOMBOCTEH MIIKIIOUCHHS KPUTUYHUX CIIOKUBaviB (CEpBEpHA,
CHUCTEeMa BEHTHUJIALIIT TOIIIO).

5. Ogopmnenus npoekmuoi Ookymenmayii

Po3pobka rpadiuHoi yacTUHH: CXEeMU eJIeKTporocTadanss, ianu, BPII;
CkiailaHHg TIOSICHIOBAJIbHOI 3alMCKU 3 pO3paxyHKamH, BHCHOBKaMH Ta
PEKOMEHIAITISIMH,

VY3aranbHeHHS pe3ysbTaTiB POOOTH.

1.3 Buxiani 7aHi Ta 00rpyHTYBaHHS NOTPeOU MoAepHi3amii

B HamoMy npoOekTi YJOCKOHAJIECHHS BHYTPILIHIX €JIEKTpoOMepex oQicHOI

OyZ1BJIl CLIOYATKY aHAJII3yEMO CTaH MOTOYHHUX TEXHIYHUX NMPUMIIIEHb, XapaKTEPUCTUK

ICHYIOYOTO €JIEKTPOO0IaIHAHHS Ta pealIbHUX MOTPed KopucTyBauiB. [lepium eTanom

y npoueci CTBOPCHHA TEXHIYHOTO 3aBJaHHA € BUSHAYCHHA ITIOYAaTKOBUX JAHHUX, IO Ja€

3MOI'yY TOYHO pO3paxyBaTH CIICKTPUYIHC HABAHTAKCHH, BUBHAYUTH BUMOTH 1O HOBOI'O

O6Ha)1HaHHH, Y3TrOAUTH IIPOEKT 13 YUHHUMH HOpMATUBaAMM Ta ACTAJIBHO OKPCCINTH

oOcAr pooiT.

1.3.1 BuxiaHi 1ani 1151 NPOEKTYBaHHSA

1. OcHosHi xapaxmepucmuku 06 ’ekma

- Tun cnopyau: anMiHiCTpaTUBHA OyAiBIIs, JIBa TOBEPXH;
- 3aranpHa mioma: opieHToBHO 900 KBagpaTHUX METPIB;
- Po6oua nanpyra: 220 BOJIbT;

- YacToTa enexrpomepexi: 50 repir;

- Kinbkicts enexkrpocnosxkuBadis: 70 50 [1K, okpema cepBepHa, OCBITICHHS,

odicHe o0yaHaHHS, CHCTEMH BEHTHIISLIIT Ta 00IrpiBY;

- [Iporno3oBane cymapHe €HEprocrnoXUBaHHA: y Mexax 25—30 kijoBar.
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2. Texniuna 6aza ma Has6He YCMAMK)8aHHs

- ApPXITEKTYpHI IIJIaHH 3 PO3TAIIyBaHHAM yCiX IPUMIIIEHb;

- IcHyroui KpecieHHS eJIeKTPUYHUX MEpeX, SAK CHJIOBHX, TakK 1
OCBITJIIOBAJILHUX;

— [lepenik odicHOT eneKTpoHIKM (KOMII'IOTepHA TEXHiKa, NPUHTEPH,
MapuIpyTU3aTOPH, TOIIIO);

- TexHiuHa TOKyMEHTAIlisl HA OHOBJICHI CUCTEMHU OMAJICHHS Ta BEHTHIISIIIT;

- Indopmarniss mpo HasiBHI €JIEKTPOIIUTH, aBTOMATHYHI BHMHKAyl Ta
PO3MOALIbYI TPUCTPOI.

3. HopmaTuBHI JOKYMEHTH Ta CTAHAAPTH

- JABbH B.2.5-23:2010 ImxeHepHe oOnanHaHHs OYJIUHKIB 1 CIHOPY/I.
[TpoexTyBaHHS €J1eKTpOOOIaJHAHHS 00 €KTIB LIMBUIBHOTO PU3HAUEHHS

- JIBH B.2.5-28:2018 IlpuponaHe 1 ITy4YHE OCBITIEHHS

- [TYE (IlpaBuna ynamtyBaHHs €1eKTPOyCcTaHOBOK), 2017;

- EN 50174, EN 60204-1, IEC 60364 (ctangaptu €C 3 enexTpoOe3nexH,
NPOCKTYBaHHS Ta €KCIUTyaTallii eJIeKTPOMEPEK);

- ISO/IEC 14543, ISO 50001 (enepretnyHuii MEHEIKMEHT 1 Smart-
TEXHOJIOT1).

- JACTY b B.2.5-82:2016 "EnextpoOesneka B OyIiBIsSX 1 cHopynax.

Bumoru 10 3aXMCHUX 3aXO0/l1B BiJl YpaKeHHS €JICKTPUUYHUM CTPYMOM"

1.3.2 IlpuyuHU MoJepHi3allii Ta aHATI3 MP06JIeM ICHYI040I cUCTeMH

[Ipu aHami3i TEXHIYHOrO CTaHy HAsIBHUX E€JIEKTPOMEPEX OYyJIO BUSBICHO HU3KY
HEJIOJIKIB, SKI CBIQYaTh MPO HEOOXITHICTh YAOCKOHAJIEHHS BHYTPIIIHIX CHCTEM
€JIEKTPOTIOCTAYaHHS:

1. Hegionosionicms naganmasicenb NPOEKMmMHUM NOKASHUKAM

CnouaTtky OymiBis BUKOHYBajga (PYHKI[IO aaMiHICTPATUBHO-TOCIIOAAPCHKOTO
pU3HAYCHHS, III0 00MEXYBaJIOCS] HEBEJIMKUM PiBHEM eHeprocnoxuBaHHs 10 10 kBT.

3roaoM ii GyHKIIOHATBHICTh PO3MIUPUIIACS, IO TPU3BEIO 10 30UTBIIICHHS KITBKOCTI
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E€HeproeEMHOT0 00JIaIHAHHS, CEPET IKOTO 3'SBHIIMCS KOMIT I0TEPH, CEPBEPH, IPUHTEPH,
€JIEMEHTH MEPEXKEBOi 1HOPACTPYKTYPH, @ TAKOK CUCTEMH CIOCTEPEKEHHS 1 OE3IMEKH.
BoaHouac 6ynmo MoepHi30BaHO CUCTEMH ONAJICHHS Ta BEHTHIIAII1. BCi 111 3MiHM cTamm
NPUYUHOIO TIEPEBAHTAKEHHS EJNEKTPUYHUX MEpeX, HarpiBaHHs KaOemiB TOHAJ
JOTYCTUMI TeMITEpaTypH, a TAKOK YaCTHUX CIPAIFOBAaHb aBTOMAaTUYHUX BUMHUKAUIB.

2. 3acmapinicmos 001a0HAHHA

JloBroTpuBaiuii TepMiH eKCIUTyaTallii moHajg 15 pokiB MpH3BIB 10 TOTO, IO
obnagHaHHs OUNTBIIE HE BIAMOBIJA€ CydacHHMM BUMoraMm Ta craHmaptam. Cepen

OCHOBHHX IMPOOJIEM MOKHA BUAUTUTHU Taki (quB. puc. 1.1):

1. BIJICYTHICTh MOKJIMBOCTI CEJIEKTUBHOIO 3aXUCTY;
2. BUKOPHUCTAHHSA MOPAJbHO 3aCTApLINX aBTOMAaTHYHUX BUMHUKAUIB;
3. oOMeXeHa KIIBKICTh MOMYJIB, SIKI MOXXHAa BHUKOPHCTOBYBATH IS

I IKJTIOYEHHS HOBUX JIIHIMN;
4. MiABUIICHUN PU3UK KOPOTKUX 3aMUKaHb Y BUTIA/IKaX aBapiiHUX PEKUMIB.
5. 3aCTapuIiCTh OCBITJICHHS: BUKOPUCTAHHS TPAIUIIIMHUX JKEpeT CBiTIIa 03
CYYaCHHX PETyJIOBAJbHUX MOKIUBOCTEN IPU3BOAUTH 10 HEPIBHOMIPHOTO PO3MOILTY
OCBITJICHHSI, BUCOKMX BHUTpaT €JEKTPOEHEprii Ta 3HW)KEHHS SKOCTI CBITJIOBOTO

CEpEIOBHIIA.

Pucynok 1.1 — HasBne 3actapine obsagHaHHs
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3. Biocymuicmbo 30HanbH020 ab0 oughepenyitioanozo ooaiKy

— CyvacHi craHmapTh TependadaroTh BUKOPUCTaHHS OOJIaTHAHHS, SIKE
3abe3reuye:

- 30HaJIbHUN KOHTPOJIb CIIOKUBAHHS €JIEKTPOCHEPTi;

- TpyHOBE PO3AIEHHSI HABAHTAXEHHSI BIAMOBITHO /10 X (PYHKIIIOHATHHOTO
NpU3HaYeHHs (OCBITICHHS, €JIEKTpUUHI po3eTKH, [T-001anHanHs, CUCTEMU OMaJICHHS
Ta BEHTHUJIALII);

- MOHITOPHHT 1 aHalli3 BUKOPHUCTAaHHS EHEprii 3 METOI MOAAJIBIIOro
3HW)KEHHSI BUTpAT.

- HasiBHiCTh JHIIIE OJHOTO JIHYMJIBHMKA B ICHYIOYIH CHCTEMI 3HAYHO
O00OMEKy€ MOKIMBOCTI €(pEKTUBHOTO YIIPABIIHHS €HEPTOCIOKUBAHHSIM.

4. Ilopywenns npasun 6es3neunoi ekcniyamayii:

- VY neskux NpUMIICHHSIX HA OJIHY €JICKTPUYHY JIHIIO MPUIIAIa€ HaJAMIpHA
KUIBKICTh HABAHTXKEHHS, 110 1ocsrae 10 20 po3eToK.

— [ToTyxHe 00nagHaHHS HEPIIKO MITKIIOYAETHCA Yepe3 MOA0BXKYBayi, 110
CTBOPIOE JIOAATKOBI PU3UKH.

— Cucrema 3a3eMJICHHS 3aJTUIIAETHCS 3aCTAPLIOIO Ta BIAMOBIIAE CTAHIAPTY
TN-C, Toni sk cyyacHi BUMOTH Tiepe10ayaroTh BUKopuctanus TN-S.

- B po3eTkoBux Mepeskax BiACYTHI MpUCTPoi 3axucHoro BUMkHeHHs (113B),

0 € MOPYIICHHSIM HOPM O€3MEeKH JIJIs KOPUCTYBavIB.

1.3.3 OQuikyBaHi pe3yjbTaTu MoepHi3alii

11i0 uac mooepnizayii O4iKyIOMbCsi HACMYNHI pe3yIbmamu.

- [linBuiieHHs HAIIAHOCTI EJIEKTPONMOCTaYaHHs, M0 BHUPA3UTHCI Y
3HMKEHH1 aBapiifHOCT1 Ta MIPOJIOBXKEHHI €KCILTyaTalllitHOTO PECYpCy Mepexi.

— 3abe3neueHHsT eHeproe(PeKTUBHOCTI 3aBAsiku BHKOpUcTaHHIO LED-
OCBITJICHHSI, BIPOBA[’KEHHIO 30HAJTLHOTO KEPYBaHHS Ta Cy4aCHUX aBTOMAaTH30BAHHUX

CHUCTEM KOHTPOJIIO.
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— CkopodeHHs BHUTpAaT Ha OOCIYroByBaHHS BHACTIOK 3MEHIIICHHS
KUTBKOCTI aBapiiHUX BUKJIMKIB 1 OTIEPATUBHOIO JIIarHOCTYBAaHHS HEIMOJIAI0K.
- BianoBigHICTh MDKHAPOJHUM CTaHAapTaM, IO BIAKPUE TMEPCICKTUBU

MIEPETBOPCHHS MPUMIIIIEHHS HA Cy9acHUIA O13HEC-TICHTP.

1.4 Anaui3 nokymeHTauii 06,12 {HAHHS

1.4.1 IlepeJik ej1eKTPO0OJIATHAHHS

B pesynbrari ornsay BUSBICHO, IO OUIBIIICTE  OONagHAHHS, SIKE
BUKOPHUCTOBYIOThCA B 0(hiCHIM OyAiBIIl, € 3acCTapiiIuMU. 30KpeMa 11e:

- Komm’rotepu — 10-15-piuni cuctemHi OJOKH 3 €HEProCHOXHBAHHSIM
nonaa 300 Bt Ha oguHMIIIO, SIKI HE MaIOTh €HEPTOOIIATHUX PEKHUMIB;

- OcCBITIIEHHSI — JIIOMIHECUEHTH1 CBITWIbHUKM Ty JIIIO 3 nammamum
noTyxHicTio 36—58 Bt, Huzbkum KKJ[ 1 wvactumu nosnomkamu [TPA;

- [ToGyToBa TexHIKa — cTapa, HeeKOHOMIYHa, 0€3 aBTOMATHYHHUX 3aCO0IB
KEepyBaHHS CITO)KHBAHHSIM;

- Cucremu onajeHHs Ta BEHTHIISIIIT — MPOCT1 €IEKTPUYHI KOHBEKTOPH, aJie
CHUCTEMY BEHTHWJISIIIT OHOBHWJIM 1 BCTAHOBWJIN TIPUILTMBHO-BUTSKHY CUCTEMY.

- [IutoBi mpucTpoi — 310paHi 3 BUKOPUCTAHHSIM aBTOMATIB PaJSTHCHKOIO

ab0 paHHBOTO YKpaiHCHKOTO BUpOOHMUIITBA, Oe3 [13B, 6e3 cenekTuBHOTO 3aXUCTY.

1.4.2 BusijieHi npo6;ieMu 00JIaJHAHHA

[TpoBiBIIM aHai3 00MaAHAHHS 3HANUIIUTM TaKi HETOIIKU:

1. [Ipuctpoi miAKIIOYAIOTECS dYepe3 TMOAOBXKYyBaui, M0 1030aBIieHI
OKPEMOTO 3aXUCTY.

2. [lim yac mMIKOBMX HaBaHTa)XEHb JIiHII YacTO MEpPerpiBalOThCS uepes

IICPCBUILICHHA HAaBAHTAXKCHHAI.
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3. Cucrema 3a3emJyeHHs OHOBJIeHa, Tumy TN-S, sika Ha AaHUd 4Yac €
HalKpaumMm BUOOpOM

4, Bincytnicts nudepentiitnoro 3axucty, [13B, cTBopioe 101aTKOB1 pU3UKU
U1 O€3IEKH.

S. OCBITJIICHHS Ma€ HHU3bKY €EHEproe(eKTHUBHICTh, IO MPU3BOIUTH JI0
BHCOKHUX BUTpAT €JIEKTPOCHEPTii Ta HE3a0BUILHOI SIKOCTI CBITJIOBOTO CEPEIOBHIIIA.

6. PerynspHo (ikcyroThCs BIIMOBH OOJagHAHHSA, IO CBIIYUTH PO

HECTaOLIbHICTh CUCTEMH.

1.4.3 AHaJji3 TexXHiYHOI JOKYMeHTamii

JIOKyMeHTaIlisl HasIBHOTO €JeKTPO0OIalHaHHS B OCHOBHOMY:

- BIJICYTHSI a00 BTpadeHa (OUIBLIICTh MPUCTPOIB BCTaHOBJIEHI moHax 10
POKIB TOMY);

- HE BIJNOBIIa€ peaJbHOMY CTaHy peued (y KpecleHHIX — OJHE,
(aKTU4YHO — IHILE);

- HE MICTUTh MACIOPTHUX JAHUX MPO HABAHTAXEHHS, JOMYCTHUMI CTPYMH,
THIN H1IKTIOYCHHS;

- He nepeadayvae NOAUT Ha (PYHKUIOHAIbHI TPYyHH CHOXHUBaudiB (Bce

MIIKJITFOYEHO Xa0TUYHO — CBITJIO, PO3ETKH, TEXHIKA HA OJTHUX JIHISX).

1.4.4 HeoOXigHicThL OHOBJICHHS

OCKUTbKM HUHIIIHE 00JIaIHAHHS 3HAXOJUTHCS Y KPUTUYHOMY CTaHi, OynemMo

poOUTH TMOBHY 3aMiHy Ha HOBE. BUBYMBIIM JOKyMEHTAIll0, MEpesik o0JaJHaHHs

NOTPIOHO 3pOOUTH HACTYIHI OHOBJICHH: (aMB. Tao. 1.1):
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Ta6mung 1.1 — [epenik oHOBIIEHHS 001 {HAHHS

Kareropis
3acrapina TexHiKa 3arutaHoBaHa 3aMiHa

00J1aTHaHHS

[IK I1K 2010-x pokiB, >300 Bt | Eneproomanni mogeni <200 Bt

OcCBITJIEHHS JIroMiHECIIEHTHI JIaMITA LED CBITWJIBHHUKHA 3 aBTOMAaTUYHUM

KepyBaHHSIM

[uTti 3acTapijii aBTOMaTH, CydJacHi MOJTyJTbHI IIATH 3 3aXHCTOM
BijicyTHICTh [13B Ta 00JIIKOM

OnaneHHs 3minaHe(MichKe 1 3mimane(MicbKe 1 eHeproeeKTUBHI
KOHBEKIIIHHE) KOHBEKTOPH 3 TEPMOPETYJISIIEIO0)

1.5 ®yHkuioHa/IbHe TPYNYBaHHSA €J1eKTPOCIOKNBAYiB

Jist  nocsrHeHHsS e(EeKTUBHOI MOJEpHi3allii BHYTPIIIHIX EIEKTPOMEPEK
CIIOYaTKy HEOOXITHO TPOBECTH CHUCTEMATHYHY KIacu(iKalilo Ta PO3MOALT
CJIEKTPOCIIOKUBAYIB 32 X (DYHKI[IOHAJIBHUMH XapaKTePUCTUKaMH. TaKuil miaxif
JI03BOJISIE HE JIMIIIE BCTAHOBUTH JIOTIYHY CTPYKTYpPY MEpexKi, ajne W TmomepeauTu
MEPEBAHTAXKEHHS! OKPEMHX JIUISHOK, BIPOBAJAUTH CEJEKTUBHHUM 3aXHUCT, a TaKOXK
CIIPOCTUTH TEXHIYHE OOCIYyrOBYBaHHS W JoKami3aiiio Hemojaaok. Kpim Ttoro, e
CTBOPIOE OCHOBY JJII THYYKOIO 30HAJIBHOTO OOJIIKY Ta ONTUMI3alli YNpaBIiHHSA
HABAHTAKCHHSM.

3 ypaxyBaHHSM MPHU3HAYCHHS MPUMIIICHb Ta BU/IB IUTAHOBAHOTO OOJaIHAHHS,
eJIEKTpOCIIOKUBayl 0(icHOiI OyaiBial Oylo 3rpylnoBaHO 3a TAKUMHU KPHUTEPISIMU:

GbyHKIIIsI, BAXKIIMBICTH, CHEPTOCIIOKUBAHHS, PEXXUM POOOTH.

1.5.1 OcHOBHI rpynu eJIeKTPOCIOKUBAYiB

1. Ocseimnenns

- LED-cBiTHIbHUKHY CTEIHOBI (BOYA0BaHI);
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- CBITHWJIbHUKM aBapiiHOTO OCBITJICHHS (HAa BHUMOAJOK BIIKIIOUYEHHS
JKUBJICHHS );

- CBITWJIBHUKH Y TEXHIYHUX TPUMIMICHHAX (CepBepHa, BEHTUJIAIINHA
TOIIIO).

Ocobaueocmi: BITHOCHO HU3BKE CIIOKMBAHHS, BAXJIUBICTh CTA01IbHOT pOOOTH;
MO>KJIMBICTh aBTOMATH3aIll (JaTIUKU PyXy, TAHMEPH ).

2. Pozemxkosi epynu

- Pozetku aia nigxarouenns [1K, MoHITOpIB, 3apsiiHUX IPUCTPOIB;

- Poszerkn st migkmroueHHs JipiOHOT odicHOI TeXHIKK (NMPUHTEPH,
CKaHEepH);

- Pozetku miis 3apsaku MOOITEHUX MPUCTPOIB Y 3araJbHUX 30HAX.

Ocobaueocmi: BeMKa KUIbKICTh TOYOK; IMITYJIbCHI OJIOKH KUBJICHHS; TOTpeda B
HAJ1HOMY 3aXHCTI BiJl IEPEHANIPYTH.

3. Cunosi epynu

- Enextpoonanenss (iHppaduepBoHi aHeN 1, eNEKTPpUYHI 00IrpiBayi);

- BentwiAmiiiHi  ycTaHOBKM — (IPUIUIMBHO-BUTSDKHA ~ CHCTEMa 3
PEKYIIepalIi€ro);

- [ToOyTOB1 enekTponpuiaagu Ha KyxHl (MIKpOXBUJIbOBA Mi4, YailHUK,
XOJIOWJILHUK, KaBOMAIIIMHA),

- Jlxepena 6e3nepediiiHOro XuBNeHHS (KUBIATH [T-rpymy).

Ocobaueocmi: MIJBUILEHE CIIOKUBAHHS, MyCKOBI CTPYMH, OTpeda B OKPEMHX
JIHIAX 1 aBTOMATHI] 3 BUCOKAM HOMIHAJIOM.

4. Cepsepna ma IT-obra0nanms

- CepBep, MapUIpyTH3aTOpPH, KOMYTaTOpH, Jkepena Oe3nepediiiHoro
xusnenHs (UPS), cuctema BileocriocTepexeHHS.

Ocobusocmi: KpUTHYHI JO SKOCT1 JKUBJICHHS, MalOTh OYTH MIIKJIIOYEHI J10
CTaOILHOTO JDKepena 3 pe3epByBaHHsM, 3axuileHi [I3B, MawoTe mnpairoBatu
oesmepepBHO 24/7.

5. Cnabomouni cucmemu

- Cucrema BiI€OCIIOCTEPEIKECHHS (KaMEPH );
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- OxopoHHa curHai3aiis (IaT4uKu pyxy, KOHTPOJIEPH);

- Cucrema KOHTPOIIIO IOCTYIY (34UTYyBayl, €JIEKTPOMEXaHIuHI 3aMKH);

- Cucremu iHTEpHET-MEpEX (TOUKHU TOCTYITy, KaOeIbHI MapIIPyTU3ATOPH).

Ocobaugocmi: HU3bKE CTIOXKUBAHHS, IPOTE MOTPEOYIOTh MOCTIMHOTO YKUBJICHHS;

4acTo 00’ €THYIOTHCS B OKpeMYy JIiHII0 abo 3axuIiaioTses uepe3 UPS.

1.5.2 Po3noaij mo npuMinieHHsIX

OYHKIIOHANBHI TPYMU  PO3TAIIOBYIOTHCS HEPIBHOMIPHO 3aJ€XKHO  BIJ

NpU3HAYCHHS KiMHAT (7B, Tabm. 1.2):

Tabmus 1.2 — Po3mimieHHsT €1eKTpOCHIOKUBAYiB MO 30HaX O(]icHOI OymiBii

BIJIMOBITHO JI0 iX IPU3HAYCHHS

IMpumimenHs

OCHOBHIi rpynid HABAHTAKEHb

Odicui npumimienss (1 mosepx)

OCBITJIEHHS, PO3ETKH, OMAJICHHS

Koundepenu-3anu

OcsiTienHs, po3etku, IT-o0magHaHHs

Kabinetu kepiBHUKIB 1 pOOITHUKIB (2 TIOB.)

OcsiTienns, po3etku, [1K

CepsepHa

IT-o6nagnanus, UPS, oxopoHna

Kyxns

Curosi CIIOKHBaYi (4aifHUK,

MIKPOXBHJIHOBA 1Y), PO3ETKU

TexHIuH1 TPUMIIICHHS

BenTunsiisi, OCBITJIEHHsI, OXOpPOHHA

CUTHaJI3a1sa

Ipumimka: epynyeanns 3a hyHKYiOHAIOM 00380.7151€ ONMUMANLHO PO3NOOLIUMU

HABAHMAIICEHHS Mide JIHIAMU, op2anizyeamu JIO2IYHY CIMPYKMYpy

elleKmponocmadiaHHtA ma 3abe3nequmu

CNOIHCUBAUIB.

besnepediiny  pobomy  KpUMu4HUx
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1.6 BucnHoBku 10 po3aiay 1

VY pesynbTaTi TPOBEICHOTO aHali3y BCTAHOBIECHO, IO ICHYIOYa CHCTEMa
eJeKTpornocTayaHHs o¢icHOI Oy 1B MepedyBae y He3aJ0BIILHOMY TEXHIYHOMY CTaH1
Ta HE BIAMOBIA€ CyYaCHUM BUMOTaM €Heproe(eKTUBHOCTI, OE3MEKH Ta HOpMaTHBaM
€C.

OCHOBHUMU BUSIBJICHUMU MPOOIEMaMH €:

3aCTapiIiCTh €JIEeKTPOooOIagHaHHS, MO0 eKCIUTyaTyeThcs MmoHaa 15 pokiB Oe3
KaImTaJIbHOT'O OHOBJICHHS,;

nepeBaHTaKEHHS JIiH1HM, 0COOJIMBO y MIKOBI TOJIMHU, IO IPU3BOIUTH J0 YACTHX
aBapliHUX CUTYyalll;

BIJICYTHICTb CEJIEKTUBHOIO 3aXUCTY Ta MPUCTPOIB 3axricHOro BUMKHeHHS ([13B),
10 CTBOPIOE NOTEHIIIIHY HEOE3MEeKy /Il KOPUCTYBAylB;

Hee(DeKTUBHA CTPYKTYpa MEpEX, 3 XaOTUYHUM IIJKIFOUEHHAM CIOKMBaviB 0€3
(GyHKIIOHATBLHOTO TPYITYBaHHS;

BUKOPHCTAHHS CHEPTOBUTPATHOTO OCBITICHHS Ta 00JIaHAHHS, 110 TIPU3BOIUTH
710 3aliBUX BUTpPAT HA E€JIEKTPOCHEPTIIO;

HEJIOCTaTHIM OOJIIK CHOXUBAaHHS, SKUH YHEMOXJIUBIIIOE ONTUMI3AIlIO
BUKOPUCTAHHS €JIEKTPOCHEPTTIi.

Takoxx BUSBJICHO, IO TTOTOYHA CHCTEMa 3a3eMJICHHS B IPOIIECI MOJIepHi3allii
OyJia 4aCTKOBO OHOBJIeHA 110 TUIY TN-S, 1110 € TO3UTUBHUM MOMEHTOM 1 OCHOBOIO JIJISI
MOJAJIBIIOTO BAOCKOHAJICHHS MEPEXKi.

3aramoMm, pe3yibTaTH aHali3y MIATBEPUKYIOTh HEOOXIAHICTH TMOBHOI
MOJIEpHI3allii BHYTpPIIIHBOI CUCTEMH EJEKTPOINOCTauYaHHS 3 BIPOBAHKEHHSIM
CydyacHOTO OOJaJiHaHHS, aBTOMATHU30BAaHOTO KEpPyBaHHS, EHEProe(eKTUBHUX
TEXHOJIOTIH Ta PE3epBHOrO KUBJICHHS. lle M03BONUTH MIABUIIUTH HAIAHICTS,
0e3MeKy, EKOHOMIYHICTh Ta BIAMOBIIHICTh 1HXEHEPHOI CUCTEMH AKTyaJIbHUM HOpMaM

1 BuMoram €Bpomneiickkoro Corosy.
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2 TPOEKTHE YJIOCKOHAJIEHHS BHY TPIHITHIX
EJEKTPOMEPEX

2.1 I1ix0ip esieKTPOOOJIATHAHHS TAa MATePiaiB

PamionanbHuii  BUOIp €NEKTPOTEXHIYHOrO OONAJHAHHA Ta MaTepialiB €
KPUTUYHO BKIIMBOIO YaCTHMHOIO MPOEKTY MOJIEpPHI3allll eNEKTPOMEpExK, akKe BiJ
HBOTO 3aJIC)KUTh HE JHUIIe e(PEKTUBHICTh 1 HATIWHICTh CUCTEMH, a U ii BIAMOBIIHICT
yuaHuM Hopmam IIYE, JIBH ta crammapram €C. Ilpu migbopi BpaxoBaHO
¢dbyHKIIIOHATFHE 30HYBaHHS, MOTY>KHOCTI CIOKMBAa4iB, BUMOTH JI0 3aXUCTY, a TaKOX

HEOOX1IHICTh MaiOyTHHOTO PO3IIMPEHHS A00 aBTOMATHU3AIli.

2.1.1 3araapHi IpUHUMIIK BUOOPY 0012 AHAHHSA

[1ix yac miaOopy BpaxoBaHOo:

dbyHKIIOHATPHE TIPU3HAYEHHS JIiHINA (OCBITJICHHS, PO3ETKH, CHJIOBI
HaBaHTAXEHHS);

- KaTeropiro CHOKMBayiB (CTaHIAPTHI, KPUTHYHI, 3 PE3€PBYBAHHSIM);

— YMOBHU MOHTaXY (MpUXOBaHa MPOBOKA, TPOTUIIOXKEKHI BUMOTH);

- HasABHICTH 3a3eMiieHHS TN-S;

— noTpedy y CEeJIeKTUBHOCTI 3aXHUCTY.

Takox norpumano pekomennaiii ctanaaptis IEC 60364, EN 61439, a Takox

Harionanbaux JIbH B.2.5-28:2018 1 [TVE.

2.1.2 KaGe1bHO-NIPOBIIHUKOBA NPOAYKILisi

JIJist )KUBJIEHHSI OCHOBHHX TPYT CIIOXHBAYIB 0OpaHO MITHI Kabei 3 130JIA11€0

HI'-LS (Hu3bke IUMOBHIUICHHS, O€3 TaJOTeHIB), IO BIAIMOBIIAE€ €BPONCHCHKUM

BUMOTaM IOXKEXHOT Oe3meku(aus. Tadm. 2.1):



Ta6muis 2.1 — Bubip npoBiIHUKIB

25

IIpusHavyeHHst
o Mapka kabeJro Ilepepi3, mm? IIpoxknaaka
JIHIT
ropotpy0i B
OcBiTIIeHHS BBI'ar-LS 3x1.5 1.5 Y ro¢poTpy
mTpoOi
PozetkoBi rpymnu BBI'ar-LS 3%2.5 2.5 1] MTYKaTypPKOIO
Bentumnsais (4 .
BBI'ar-LS 3x6 6.0 y Kabenb-KaHasi
kBT)
Omnanenns (10 9 BIIKPUTO, Y
BBI'nr-LS 3x10 10.0 .
kBT) MeTaJopyKaBi
CepBepna BBI'ur-LS 3x4 4.0 y Kopo6i 3 UPS
BBigHa miHis ABBI 5x50 50 y Tpy01 II1BX

Ka6enr BBI'HT-LS sBisie co00r0 CHUIIOBY KWy, BUTOTOBJICHY 3 Mil.

[Bomsmiinuit Marepian [IBX ckiagy mae 3HWKEHUH pIBEHb TOPIOYOCTI 1 HU3BKHUA

pIBEHb AUMO- 1

ra30BUIUJIEHHS.

3aCTOCYBAHHS B YCTAHOBIII B Pi3HUX MPUMIIIEHHX [5].

2.1.3 Po3noaiib4i mutH

[TpoekT nepenbdayae BCTAaHOBIICHHS:

3actocyBanHd BBI'Hr-LS 3naiinuio cBoe

- rosjoBHoro BPII (BBiIHO-pO3NOAIIBYMIA MPUCTPIN) — PO3MILLIEHUNA Yy

TEXHIYHOMY ITPUMIILIEHHI Ha TIEPIIOMY MTOBEPCI;

— OKPEMUX IIUTKIB JJIsi: OCBITICHHS; PO3ETKOBUX MEPEK;

— CWJIOBHX CIO>KMBayiB (OMa€HHs, BEHTUJIALIA);

OO6paHo Taki pO3MOILILYI IITUTH:

— BBigHO-po3noainpunii npuctpii BPITHxk-250A;

— Iurok oceitiierns HAGER Ha 24 aBTomarty,

— Cunosuii mutok E-NEXT APII-100;

— Cnabkoctpymunii mut HAGER.



2.1.4 ABTOMATHYHIi BUMHKAYi Ta 3aXHUCHI NPUCTPOI

3axucT Mepex 3a0e3MmeuyroTh (IuB. Tadm. 2.2):

- ABTtomatnuHi BuMHKadi (BA) i 3axucTy Big TepEeBaHTAKEHHS W

KOPOTKOI'O 3aMHUKAaHH,

- [13B/Y30 (30 MA) - 000B’s13K0BO ISl BCIX PO3ETKOBUX T'PYII 1 BOJIOTUX

MPUMIIICHB;

- I13B (10 MA) — st cepBepHoi Ta [T-rpym;

- Hudepeniiini apromatu (audaBTomMaTH) — A1 MOOYTOBOT TEXHIKH Ta

KYXHI;

- OOme:xyBaul epeHanpyr — Ha BBOJI1 B OyiBIIIO.

Tabmuug 2.2 — ABTOMaTU4H1 BUMHUKAaUl Ta 3aXUCHI IPUCTPOI

IIpuzHaueHHs Tun
oL Hominaa, A | Xapakrepucruka | KiabKicTh

JIHil aBTOMAaTa
OcBiTIICHHS AB 10 C 8
Pozetku Hud.aBTom 16 C 12
Kyxns Hud.aBTOM. 25 C 4
Onasnenns AB 32 C 6
BenTunsis AB 25 C 2
CepBepHa I13B 16 B 1
Bgigna miHis AB 50 C 1
O6mexyBaui T1+T2 - - 1

2.1.5 OcBiT/1I0BaJILHE 0012 JHAHHSA

3actocoByeThes eHeproedekTuBHe LED-0ocBiTICHHS.
OOpaHo CBITUILHUKH TUILY:
- EVROLIGHT OIIAJI-B 36 Bt cBiTinomiogna maHenb (quB. puc. 2.1),

600x600 MM — 17151 0piCHUX TPUMIIIICHb KAOIHETIB;
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— €ppocsitno 18 Bt kBagpar LED-SS-225-18(quB.puc.2.2) — mius
KOPHUJIOPIB 1 CAaHBY3JIiB;

- Agapiitii LED-CBITUIBHUKY 3 aKyMYJISITOPOM — y 30HaX €BaKyarlii;

[TepenbaueHo MOXKIJIMBICTh aBTOMATHYHOTO KEPYBAaHHS OCBITJICHHSM 3a

JIOTIOMOT'O10 IATYUKIB PyXy B KOPUIOpax.

Pucynok 2.1 — CBiTiioioHa TaHedb JJisi OCBITJICHHS KaOIHETIB 1 odicHUX

MIPUMIIICHB

Pucynox 2.2 — CBiTyiofiofHUI CBITWJIBHUK HAKJIQTHUN B KOPUIOP, CAHBY3IIH,

TeX. MPUMILLEHHS
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2.1.6 Pozerkn, BuMukayi, pypHirypa

Poszerku Ta BumMmukaui o6pano i3 cepii Schneider Electric Unica.

[TonsiitH1 @00 MOTPIHHI PO3ETKH 13 3a3€MJICHHSM, Y KO)KHOMY p0O0YOMY MicIIi;

Bonorozaxumeni pozetku [P44 — nis xyxHi,

JIBOKJIABIITHI Ta OJHOKJIABINTHI BUMUKAYl — Y 3aJICKHOCTI Bl 30HH OCBITJICHHS;

JlucTaHIIiitHl KHOTIKY aBapiiiHOTO BUMKHEHHS — Y TEXHIYHHUX 30HaX.

Higk1r0ueHHs PO3eTOK

Buoip kabenrw

JIist cTaHAapTHOI PO3ETKOBOI TPYNH BUKOPUCTOBYEThCS kKabenb BBI'Hr-LS
3%2.5 Mm?;

Sxmo HaBaHTaxeHHs Outbiie 3,5 kBT (Hampukman, y KyXHI 4d CEpBEpHIii),
oepemo 3x4 Mm?.,

Cxema npoxknaoku

VY rodpotpy6i abo kabenp-KaHall TPUXOBAHO;

Kabens e Big muTKa J0 MEpIioi po3eTKH 1 1alll MOCiI0BHO (uuierdom) abo
3ipKoro (pidrie);

[neiid: mpocTimie, Aemiesiie, aje MPU MOIIKOIKEHHI Kabelo — BCs rpyna
3HECTPYMJICHA,

3ipka: g1opoxue, ajie 3a0e3neuye cTablIbHICTD 1 JIOKAJi3aIliio mpooIem.

3azemienna

O060B’s13k0BO MiAKII0Ya€ThC PE-NpOBITHUK 10 KOKHOT PO3ETKU;

3a3eMITIOBAJIbHUI KOHTAKT Ma€ Pi3UuyHO 3’ €IHyBaTUCA 3 KOHTYpoMm TN-S;

B :xonHoMy pa3i He nonmyckaerbcs 00’eananns N i PE!
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2.1.7 O0sagHaHHA ISl CHJIOBUX I'PyN (BEHTHJISA LS, OMAJICHHS)

Beumunsayis

[TpunIMBHO-BUTSKHA CUCTEMA 3 PEKYTIEPALIIEr0 TEIUIa — L€ TUI BEHTUJISLIHHOI
CHUCTEMH, 1110 BUKOPUCTOBYETHCS JIJIs1 €PEeKTUBHOTO OOMIHY MOBITPSI B MPHUMIILIEHHI 3
ofHOYacHUM 30epekeHHsAM eHeprii. Ll cuctema ckiamaeTrscs 3 JBOX OCHOBHHX
YACTHH: NMPUILUIMBHOI Ta BUTSKHOI. [IpuninnBHa yacTuHa 3a0e3neuye nogady CBIXKOTO
30BHIIIHBOTO TOBITPS B MPHUMIMICHHA, TOMAl SIK BHUTS)KHA YacTUHA BHJIAJSIE 3
NPUMIIIICHHS BXKHBaHe TOBITPs [4].

[TpunauBHO-BUTSKHA YCTAaHOBKA 3 PEKYIEpaLll€l0 Ma€ NAaCHOPTHY MOTYKHICTh
3,6 kBt. IligkmiodeHHsT 3A1MCHIOETBCS OKPEMOIO JIiHIEHO dYepe3 aBTomaTr 25 A, 3
MO>KJIUBICTIO MIAKIIOUEHHS JO CUCTEMH aBTOMAaTHYHOT'O KEPYBAHHS.

Onanenns

BukopucToBytoThCs eeKTprudHi 1H(padepBOHI MaHe i MoTyxHIcTio 1,5 kBT —6
oauHuIlb. [liKIIOUEHHS 3A1MCHIOEThCS TPbOMa OKPEMHUMHU TpymnaMH MO 2 TMaHeml

(Hominan aBToMatiB — 20 A).

2.1.8 O0siagnanus niis cepsepHoi ta IT-o0sagHanHA

JNBX turry APC Smart-UPS 1500VA — 2 .

I13B 10 MA — 111 MiABUIIIEHOTO 3aXUCTY.

KabenbHi cucremu aisa cnaborounux jgiHiit — UTP cat.6 + ekpanizoBanuit FTP
JUTS 3ar1001raHHs 3aBajiaM.

Crabumizatopy Hampyru — TMPU HEOOXITHOCTI, ISl 3aXUCTY KPUTHYHHUX

MIPUIIAIIB.

2.1.9 3azemJieHHH i 3aXUCT BiJ EpEeHANIPYT

Ockuibku B OyIiBII BXE€ peaiizoBaHa cucTema 3a3zemiieHHs Tumy TN-S,

nepen0avaeThes:



30

- [Tinkmouenns PE-mpoBigHMKa 10 BCiX PO3ETOK, HIUTIB 1 KOPITYCiB

00J1aTHAHHS;

- BcTanoBiaeHHsT 3arajlbHOTO TOJIOBHOTO 3a3€MJIFOBAJIBHOTO HpOBiI[HHKa

(T'3T) y BPIT;

- Bukopuctanns oomexxyBauiB nepeHanpyr kiacy T1+T2 Ha BBO,

- HNotpumannst Bumor po3ainy 1.7 IIYE Tta mynktiB 6.5-6.8 JIBH B.2.5-
23:2010.

2.1.10 Inmri maTepiaau Ta J0NOMIXKHe 00J1aTHAHHS

— ['odporpydu, kopoOku, kabens-kananu (IIBX, camo3zaracaroui);

- Knewmni konoaku, DIN-peliku;

— MapkyBaHHs JJ1s1 KaOeJliB 1 aBTOMATIB;

- CTsKKH, KPITUICHHS], XOMYTH.

2.2 Po3paxyHOK eJIEKTPUYHUX HABAHTAKEHb 0(iCHOr0 npuMilieHHS

Ha mimcraBi TexHIYHOI JOKyMEHTAIli Ta yCepeAHEHUX MACHOPTHHUX JdaHUX

oOnaHaHHS, BUBHAYEHO TaKl PO3PaxXyHKOBI MOTY>KHOCTI (AuB. Tabm. 2.3):

Tabnuusg 2.3 — Po3paxyHKOB1 HABaHTaKEHHS

. . Horyxnicts | CymapHa
. KinbkicTb .
Ne | I'pyna cnoxxuBauiB . 1 npucrporo, | NOTYKHICTD,
NPUCTPOIB
Bt kBT
1 Ocsitnenns (LED) 147 36 Br, I8Br |41
2 OcBiTJICHHS aBapiiiHe 10 5 0,05
3 1K 3 moHiITOpamMu 40 200 8,0
4 [TpunTepu, MOY 8 400 3,2
CepBepHa (cepBep +
5 MapupyTisatopu + UPS) 1 kommuiexkr | 1200 1,2
6 [TobyToBa TexHika (KyxHs) | - = 3,2
7 Bentunsmiiina ycranoka | 1 6600 6,6
8 Enextpoonanenns (naneni) | 6 1500 9
9 CnabotouHe 001agHaHHSA - - 0,5
Pa3om (0e3 koed.) 35,85 kBT
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J7ist OGTpYyHTOBAHOTO BU3HAUYEHHSI pO3PaXyHKOBOI MOTY>KHOCTI BPaXOBaHO:

Koedimient Bukopucranns (KB) — mnokasye, sSKy YacTMHY HOMIiHAJIbHOT

MOTY)KHOCT1 (JaKTUYHO CIIOKUBAE MIPUCTPINA Y CEPETHHOMY;

Koedimient ognouacHocti (Ko) — BpaxoBye, 110 HE BCl MPUCTPOI MPAIIOIOTH

OHOYACHO.

JlaHi 00YHCIICHb 3aHOCHMO B TaOII. 2.4:

Tabmui 2.4 — Po3paxyHOK MOTY>KHOCTI 3 ypaxXyBaHHSIM KOedIII€HTIB

I'pyna . Ke Ko P03paxy.HKOBa
CNOKMBaYviB NOTY:KHiCTh, KBT
. 4,1 x 1,0 x 09 =
OcBiTIICeHHS 1.0 0.9 3.69
I[IK 1 odicHa 11,2 x 0,8 x 0,8 =
TEXHIKA 0.8 0.5 7,168
1.2 x09 x 1,0 =
CepBepna 0.9 1.0 1,08
[TobyToBa Texnika | 0.6 0.7 i’é: 0.6 x 0.7 =
Beutuismisg 1.0 1.0 6,6x1,0x1,0=6,6
OmnajeHHs 1.0 0.6 9,0x1,0x0,6=54
: 0,5 x0,7 x1,0 =
Cnabkoctpymosi | 0.7 1.0 0.35
3arajabHa - - 25,63 kBT

OT1xe, PO3paxXyHKOBE HABAHTAKEHHS JUIA 00'€KTa 3 ypaxyBaHHAM DEaJILHOTO
9

BUKOpHUCTaHHA — 25.63 kBT.

HactynmHuMm KpoKoM BHU3HA4Ya€MO MOBHHUM CTPYM HaBaHTaKEHHS 3a (OPMYJIO0

2.1:

ne P - cymapna notyxHicth, KBT
U — nanpyra Ha Bxoai — 380 B
cos@ (nns Tpudasznoro Beoay) — 0,95

[TincraBnsiemo 3HaueHHS y hopmyary 2.1:

- U:-cosp

2.1)
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[ 25,63
~0,38-0,95

=71A

Opienmognuii po3noodin Haganmai)cenHa no gazax

Jlna Tpuda3Hoi cucTeMu BaXXJIMBO 30aIaHCYBAaTH HABaHTaXKEHHS 110 (pazax, mob
YHUKHYTH TIEPEKOCIB 1 IEpeBaHTAKECHB(AUB. Ta01. 2.5):

Tabmurs 2.5 — Po3noain HaBaHTakeHHs 110 (a3ax

da3za Opi€eHTOBHI rpynu CymapHa norty:xHicTb, KBT
L1 OcBiTiieHHS, BEHTWJIAIIS,  OXOPOHa, | 4 1.25
C1a0KOCTPYMOBI
L2 Odicue obsamanHs 11,2
L3 CepBepHa, onmajieHHs1, To0yTOBa TexHika | 12,2

Take OanmaHCyBaHHSI JT03BOJISIE PIBHOMIPHO PO3MOIUIMTH HAaBAaHTAXEHHS MIX
dazamMu Ta 3MEHIIUTH PU3HK CIIPAIIOBAHHS aBTOMATIB Ha TICPCBaHTAKCHHSI.

JIns HagIiHOCTI CUCTEMHU PEKOMEHI0BAHO:

- nonatu 3anac 15-20 %, 1ie 103BosIsie BpaXyBaTl MOXKIIMBE MiIKIIFOUCHHS
HOBOTO OOJIaTHAHHS B MalOYTHHOMY;

— 3armac HeOOX1THUHA TaKOXK IS BpaxyBaHHS MyCKOBUX CTPYMIB JIBUTYHIB

BEHTWISALIIT Ta KOMIIPECOPiB KOHAMUIIOHEPIB.

Psa[‘ = 25;63 + 20% = 30,76 KBT

g nudpa Oyzae BpaxoBaHa Mpu BUOOP1 aBTOMATIB HA BBOJI, Nepepizy KadeiB
*uBJIeHHs 1 cxemu BPII.

BucHoBOK 110 miIpo3 /ity

Po3paxyHOK HaBaHTa)KE€Hb IMOKA3aB:

— Po3paxyHkoBe HaBaHTakeHHsI O(iCHOI OyZiBIl CTaHOBUTH 25,63 KBT 3
ypaxyBaHHSAM KOE(DIIIEHTIB;

- 3 ypaxyBanssim 3anacy — 30,76 kBT;

— CtpyM Ha BBOAI — 71 A;
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— Mepexka moTpedye TpudasHOro TMIAKIIOYEHHS 3  MOXJIHMBICTIO
OaancyBaHHS (¢as3;

- VYc¢i OCHOBHI TPynM HaBaHTAKEHb MalOTh OYTH OKpPEMO 3axHIIeHi, 3
BUJIUUICHHAM Ha Pi3Hi (a3u;

— CepBepHa Ta BEHTWIALIS TOTPEOYIOTh HAAIITHOTO PE3EPBHOTO KUBJICHHS;

— JlaHi po3paxyHKH JISDKYTh B OCHOBY BHOOpY IIMTOBOTO OOJIQAHAHHS,

Ka0eJiB 1 aBTOMATHKHU Y HACTYITHUX MiIPO3/I1Iax.

2.3 IIpoeKTYyBaHHS CHCTEMH OCBITJICHHS Ta PO3eTKOBHX MEpPeK

[IpoexTyBaHHS BHYTPIIIHIX €JIEKTPOMEPEK IOYMHAETHCA 3 (OPMYyBaHHS
ONTUMAJBLHUX CXEM OCBITJICHHS Ta PO3€TKOBUX rpym. L1 aB1 mijicucTeMu € 6a30BUMH
JUIsl OyIb-SIKOTO aIMIHICTPATUBHOTO ab0 O(ICHOTO MPUMILIEHHS, TOMY MOTPEOYIOThH
JIeTaJIbHOTO IIJIAaHYBAaHHS, MPABUJIBHOIO 30HYBaHHS, BHOOPY THITIB CBITHJIBHHUKIB,

MPUCTPOIB KEPYBAHHS, 3aXUCTY 1 BIAMOBIIHOCTI HOpMaM OE3IEKH.

2.3.1 IIpo€ekTyBaHHSA CHCTEMU OCBITIEHHSA

Bignosigno go /JIBH B.2.5-28:2018, HopMaTuBHA OCBITJICHICTD:

- Po6oui1 miciig — He menme 300-500 jxk;

— Kopunopu — 100 nk;

— CanBy3znu — 50 5k;

- ABapiiiHe OCBITJIEHHSI — HE MeHI1e | JK.

J1J1s1 OCHOBHOTO OCBITJICHHS TIEpe10a4€HO BUKOPHUCTAHHS:

— LED-naneneit 36 Bt, 600x600 MM — my1st opiciB Ta KabGiHETIB;

- LED-cBitTunpuukiB 18 BT — ni1s1 KOpuaopiB, CaHBY3IIIB;

— Aapiitanx LED-CBITHIIBHUKIB 3 aKyMYJISITOPAMU — Y CXOJJOBUX KJIITKAX,
0111 eBaKyaIliiHuX BUXO/IIB;

CBITUJIBHUKK MaloTh KOJipHY Temmepatypy 4000-5000 K, mo 3abesneuye

KoM(OpTHE OCBITIICHHS] pOO0OYOTO MMPOCTOPY.
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I'pynysanns océimnenns

CBITUIILHUKY 00’ €THYIOThCS Y (YHKITIOHAIBHI TPYIIN:

- 3aranbHe OCBITJICHHS O(]ICiB;

- OcaitneHHs kaOiHeTIB (OKpeMa JIiHig Ha 2 KIMHATH);

- OcBITJIEHHS KOPHUIOPIB (OKpeMa rpymna 3 aBTOMaTU3AIII€I0);

- ABapiiiHe OCBITJICHHS KHUBUTHCS B OKpeMoi ¢a3u 3 aBapiiiHUM

pe3epBOM.

Kepysannsa oceimnennuam

3aCTOCOBAHO JIOKAJIPHE Ta aBTOMAaTH30BaHE KEPYBAHHS:

- VY pobounx 30HaX — BUMHUKaAY1 OIS BXOY;

- VY kopusopax — AaTYUKU PYXY;

- VY aBapiiiHiii cucTEMI — aBTOMaTUYHE BKJIIOYEHHS ITPU 3HECTPYMJICHHI.
Cxema nioK1104eHHA 0CGIMICHHA

KoxHa rpyna ocBITJIIEHHS >KMBUTBhCA Bij okpeMoro aBromara 10 A tumy C.

Kabens — BBI'ar-LS 3x1,5 mwm2 Jlinii npokiageHo B rodgposaniit [IBX-Tpy6i mia

HITYKaTypPKOIO.

30HHU:

2.3.2 CTpyKTypa p0o3eTKOBHUX Ipyn

BpaxoByrouu BeJIMKY KUJIBKICTh pOOOUYUX MICIlb, PO3ETKOBI MEPEXI1 MOALIEHO Ha

— Kabinetu ta odicu — oHa Tpyna Ha KOkHI 2—3 KabiHeTH;

— KyxHst — okpema rpyma 3 qudepeHIiiiHuM 3aXUCTOM;

— Cepsepna — okpema JiiHis 3 [I13B 10 MA;

— 3aranpH1 30HU — | Tpyna.

Tunu po3zemox i ix po3miugenns

— [ToaBiiiH1 PO3ETKH 13 3a3€MJICHHSAM — CTaHAAPT IS BCiX 30H;

- Bonorozaxumieni pozetku [P44 — kyxHsi, caHBY371H;
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- Bucora BcranoBienns — 0,3 M Big miagoru (pododi micrs), 1,0-1,2 m—
JUTS TEXHIYHUX 30H.

3axucm pozemkoeux mepesic

JlaHi po 3aXUCT PO3ETKOBUX MEPEXK 3aHOCUMO B Ta0II. 2.6:

Tabnuusg 2.6 — 3aXUCT PO3ETKOBUX MEPEK

3oHa Kabeuanb ABTOMAT, A 3axucrt

PoGoui micis 3%x2.5 MM? 16 I13B 30 MA

KyxHst 3x4 mm? 25 Hud. aBTomar 30 MA

CepBepHa 3x4 mm? 16 I13B 10 MA + UPS

3arajbpHi 30HU 3x2.5 Mm? 16 I13B 30 MA
Ipumimxu:

- Bci kabeni npoxnaoaromvcs 6 cogpposanux I[IBX mpybax abo xabenw-
KAHANax;
— 3abe3neueno po30ineHHs CUNOBUX i CIAOOMOYUHUX JIIHILL,

- Kabeni marome mapkysanus 32i0H0 3 HPOEKMOM Ma GUKOHYIOMbCA 13

MiOHOo20 Opomy 3 LS-izonayiero.

VYci po3eTKOBI IpyIy MIIKIIOYAIOTHCS Yepe3 MOBEPXOBUIM PO3MOIUTHYMM IITUT,
akuil 3'eqHano 3 BPII Tpudasznum kabeneM. 3aCTOCOBAHO TIPYINOBE MIIKIIOUEHHS
CTIIO’KMBAYiB MO (azax JjIsi pIBHOMIPHOTO PO3MOJILITY.

Bionogionicmo nopmam

— Bces mepexa cripoekroBana BianosigHo g0 ITVE, JIBH B.2.5-23:2010,
IEC 60364;

— VYc¢i po3eTkn MarOTh 3a3eMJTIOBAIbHI KOHTAKTH, MIJKJIIOYEHI 0 KOHTYPY
TN-S;

- Buxopucrtano [13B 30 MA 111 3aXUCTy KOPUCTYBayiB;

— VY1 30HU MarOTh JIOT14YHE (PYHKITIOHAJIBHE TPYITyBaHHS.
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BignoBigHo 70 BUIECKa3aHOTO CKJIAJA€EMO TaOIUII0 MPO  CrerudiKaiio

OCBITJTFOBAJILHOTO Ta PO3€TKOBOTO 00IaHaHHA (qUB. Tab. 2.7):

Ta6muig 2.7 — Crnernudikaliist OCBITIIOBAIBLHOTO Ta PO3€TKOBOTO 00J1aTHAHHS

1, CTEJIbOBUM

Ne | HaiimenyBanust | Tun / Mogeanb K.mb_ Moty IpumiTka
KIiCTb | CTh, BT

LED-nanens
1 | crearoBa 600x600 | 36 Bt, 4000K | 96 36 Odicu, xabineTn

MM

CrenpoBuit
2 cpitumink LED 18 BT, 4200 K |51 18 Kopunopu, canBysnu
3 AB:apH/IHHI/I LED 5 Bt 10 5 CxojoB1 KJIITUHHU,

cBITHILHUK 3 AKDB BUXOIU
4 HOI[BII/IHa po3eTKa schne_lder 44 ] PoGoui Micis

13 3a3eMJICHHSM electric asfora
4 HOTpu/IHa po3eTKa schne_lder 93 ] PoGoui Micis

13 3a3eMJICHHSM electric asfora

Bosorozaxumiena | schneider KyxHs, TeX.
5 : 3 - .

po3eTka 1P44 electric cedar MPHUMIIICHHS
6 | Bunmxadi schne_lder 97 ) VnpaBmHHa

electric asfora OCBITJICHHSIM

7 | daTuuk pyxy Ingpasepsomm 6 - Kopunopu, canBysnu

2.4 CuitoBe eJIEKTPONOCTAYAHHS BEHTHJIALIL TA ONAJICHHS

CwiioBl crmokmBayi, Takl SIK BEHTHJIAIIMHI YCTaHOBKHM, KOHJIMIIIOHEPH Ta

€JIEKTPOONAJICHHS, MAIOTh 1CTOTHE HAaBAaHTAXXEHHS HA BHYTPILIHIO E€JIEKTPOMEPEKY.

BoHu xapakTepusyroThCsl MABUIIICHOO MOTYKHICTIO, HASBHICTIO IMyCKOBUX CTPYMIB,

crienuGpiYyHUMHA BUMOTaMU JI0 TKIIOUEHHS Ta 3aXUCTy. BpaxyBaHHs 1IuX GakTopiB €

KPUTHYHO BAXXJIMBUM JIJIs 3a0€31eUeHHs HaiiHO1 Ta O€3MEeUHOI eKCIUTyaTallli CHCTeMHU

eJIEKTpoIiocTa4anHst o(picHOi OymiBmi.
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2.4.1 ITigKJII0YeHHS MPUIIMBHO-BUTAKHOI BEHTHIISIIIL

3riiHO 3 YMOBaMH IPOEKTY, Y Oy/aiBIIi BXKE€ BCTAHOBJIEHA CydacHa MPUILUIUBHO-
BUTSDKHA CHCTeMa BEHTWIALII 3 pekymnepaliero Teruia. Bona mnoTpelye nwiie
MPaBUIIHLHOTO TIAKIIOYSHHS 10 CUIIOBOI MEpEexi.

XapaKTepuCTUKH BEHTIISIIITHOT YCTAaHOBKH:

— CrioxuBaHa MOTYKHICTh: 6,6 KBT;

- Twun miakmoyeHas: 1~ 220 B, 50 I'n;

— BOynoBane aBToMaTu4yHe KepyBaHHS (KOHTpoJep, TallMepu, NaTYUKU
COz);

— Knac 3axucty 1P44.

Lliokntouenns:

- JKuBneHHs 3IIHCHIOETBCS OKPEMOIO JIIHIEK BiJ IUTa CHJIOBUX
cnoxkuauiB (ILICC);

— Ka6ens: BBI'ar-LS 3x6 mm?;

- ABTtomaTnuyHui BuMukau: BA 25 A, xapakrepuctuka C;

- 3axucrt: I13B 30 MA Ha BBOJI B IIUT;

- Micue NiOKIIOYEHHS: Yepe3 OKpeMy KJIEMHY KOpOOKYy 31 3pydyHUM
JIOCTYTIOM /111 00CITyTOBYBaHHS,

— VY mmTi nepeadavyeHo iHaAUKaTop poOOTH Ta aBTOMAT JIJIsl KEPyBaHHS.

Ocobaugocmi:

— [TyckoBi cTpyMH B MOMEHT 3aITyCKy KOMIIEHCYIOTBCSI XapaKTePUCTHUKOIO
C aBTOMaTUYHOTO BUMHUKAYA;

- O60B’s13x0Be miakatoueHHs PE 1o kopnycy ycTaHOBKH;

- VY cxewmi nepenbadeHo pesie KOHTPOJIIO HAMPYTH SIK JOJaTKOBUI 3aXHUCT.
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2.4.2 EjekTpu4He OnaJIeHHSA

VY nmpoekTi nependaveHo 3acTOCyBaHHS €NEKTPOONATIOBAILHUX 1H(DpauepBOHUX
MaHeJel 3arajJbHOI0 MOTYXHICTIO 9 KBT. BoHM BcTaHOBIIEH] B 0()iCHUX NMPUMIIICHHSX,
KOH(EepeHII-3aJli Ta JeSKUX KaOlHeTax.

VY nmpoekTi nependaveHo 3aCTOCyBaHHS €IEKTPOONATIOBAILHUX 1H()pauepBOHIX
MaHeJel 3arajabHOI0 MOTYXHICTIO 9 KBT.

Bonu BcTaHoBneHi B O(ICHMX NpPUMILICHHSIX, KOH(EpEHI-3ajli Ta AEIKHX
Ka0iHeTax.

XapaKTepUCTUKU CUCTEMHU:

- KimpkicTh maHene: 6 mr.;

— [ToTyxHicTb oaHiei: 1.5 kBT;

- KepyBanHs: BOy0BaH1 TEpMOCTaTH 200 30BHIIIHIN KOHTPOJIEP;

— Po6oua nanpyra: 220 B.

['pynyBaHHs Ta miAKIOYEHHA(OUB. Tab. 2.8):

[Taneni 00’ eaHani B 3 rpymnu mo 2 miT:

- I'pyna 1 — odicHi npumilieHHs;

- ['pyna 2 — xabineru;

- ['pyna 3 — koHbepeHIr-3aia.

Tabnuns 2.8 — ['pynmyBaHHS Ta MIKIIOYEHHS OMajJeHHS

I'pyna onajienns | Kadean ABTomar | IlpumiTka

Ipyna 1 BBIar-LS 3x4 mv? |20 A Pyune abo aptomatitiie
KEpyBaHHs

['pyma 2 BBI'Hr-LS 3x4 mm? 20A BOynoBani TepmMocTaTu

['pyma 3 BBI'Hr-LS 3x4 mm? 20A Tarimep + TepmocTar

3axuCT Ta KEpyBaHHS:
- Astomaru tuny C 3a0e3nedyroTh 3aXHCT BiJ nepeBaHTaxkeHHs 1a K3;
- JIns  TOYHOrO  pEryrOBaHHA  TEMIEpPaTypu  BCTAHOBIIIOKOTHCS

nporpaMoBani Tepmoperne (Hanpukiiaa, Theben, Schneider);
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— [TaHeni BCTAHOBIIOIOTBCSA HA BUCOTI 2—2,5 M, MalOTh aJIIOMiHIEBUH

KOpITyC 1 000B’SI3KOBE 3a3€MJICHHS.

2.4.3 Ilut cuoBux cnoxkubavis (IL{CC)

VYci cuioBi HaBaHTAKEHHSI 00’ €HYIOTHCS B OKPEMHM IIUT, PO3TAIIOBAHUHN y
TEXHIYHOMY IIPUMIILICHH] Ha TIEPIIIOMY TTOBEPCi.

Crpykrypa LICC:

- 1 BBigHUI aBTOMAT (50 A);

- 3 aBromatu 110 20 A — I €JIEKTPOOIIAJICHHS;

- 1 aBToMaT Ha 25 A — BCHTHUIIAIIIS;

— I13B 63 A /30 MA — Ha BeCh IIIUT;

— ['311I (ronoBHa 3a3eMiItoBajIbHA MMHA) — miAKIodeHHS PE;

[naukaTopu HanpyTH Ha ¢azax.

- [lepeBaru Takoi CTPYKTypH:

— [IpocToTa 0OCTyrOBYBaHHS,

- MO>KJIHBICTH BIJIKJIFOUEHHS CHJIOBHUX JIIHIA HE3aJIEXKHO BI1JI OCBITJIEHHS Ta
PO3ETOK;

- 3a0e3nedyeHHs] OKPEMOT0 3aXUCTY Ta Pe3epBY.

2.4.4 JlorpyMaHHsA HOPMATUBHUX BUMOT

[IpoekT nependavae MOBHE JOTPUMAHHS:

— [TYE, po3nin 7.1 — enexTpornocTa4aHds TPOMaJIChbKUX OyaiBeb;

— JBbH B.2.5-23:2010 — BHYTpIIIHE €IEKTPONOCTAYaHHS;

- IEC 60364 — BuMoOrH 10 BUOOPY 3aXUCHHUX MPUCTPOIB 1 OaNaHCyBaHHS
HaBaHTA)KCHHS;

- 3axuct TN-S — 13 miakmoueHHsM PE 10 Bcix kopmyciB oOnagHaHHS.
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[TizkTro9eHHS] BEHTUIIAIII, €IIEKTPOOTAICHHS BUKOHAHO 3 TOTPUMAaHHSIM BUMOT .

— OKPEMHX aBTOMAaTUYHUX JIHIN;

— JIOCTATHBOTO TIepepi3y KaldemiB;

- CCJICKTHUBHOT'O 3aXUCTY CHO)KI/IBaIIiB;

- OaylaHCyBaHHS HaBaHTXKCHHS MDK (pazamu.

CuoBe CJICKTPOIIOCTAYaHHA  CIIPOEKTOBAHC

3 ypaxyBaHHSIM IYCKOBHUX

HaBaHTAa>XCHb, CJIGKTpO6€3H€KI/I, 3py‘{HOCTi O6CJIYFOBYB&HHH, a TaKOX MOXJIHNBOI'O

PO3ILIMPEHHS MePeXi B MailOyTHhoMy. Takoxk ckiianaeMo crernudikaiiro oonaaHaHHs

muTa cuitoBux cnoxkuauib (LLICC) ta 3anocumo mani 1o Tabmuir 2.9:

Ta6mui 2.9 - Cnenudikarris obmagHanss muTa cuioBux cnoxxkupadis (LLICC)

Ne HaitmenyBans ITo3nauyenns | KinbkicTh Hominan / IpumiTka
eJleMeHTa THII
BBinmnii 3araibpHe

1 | aBTOMaTHYHUI QF1 1 100 A, 3P

JKUBJICHHS IITUTA
BHUMHKAY
[Tpuctpiit

Ha Becnr mur,

p | 3AXHCHOTO QD1 1 63 A, 30 nudepeHIinamnit
BIAKJTIOUEHHS MA, 4P SAXICT
(IT3B)

3 ABTOMAT TS QF2 1 25 A, C, 1P Oxkpema J'IIHIZI,
BEHTHJIALT kabeib 3X6 MM
ABTOMATH A KoxHna rpyma — 2

4 | enextpoomnanenus | QF3—QF5 3 20A,C, 1P | manemi mo 1.5
(3 rpymn) kBT

5 Y30 . s QD2 1 25 A, 30| JdonmatkoBuit
KOHJIUI[IOHEP1B MA, 2P 3aXHUCT

6 g\ly)HbOBa R 1 — MoHnTax y muTi

7 3azemiioBanbHa | 1 o [TinkiroueHHs
mHa (PE, ['3110) PE-npoBigHUKIB

LED KonTpoJib
[annkaTopu . i
8 wanpyru Ha dasax | 1 KOMILI. | IHAMKATOPH | HASBHOCTI
Py 3-a3 HaIPyTru
DIN-peiixu, | Jlut  morrasky

9 — Habip — €JIEMEHTIB y

KJIIEMH :
IIUTI
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2.5 IIpoekTyBaHHs BBiIHO-PO3n0aijib40ro npuctporo (BPII)

Beigno posnoginbauit npuctpiit (BPII) — 1e cykymHICTh e1eKTpOTeXHIYHUX
BUpPOOIB, MPHU3HAYCHUX JJIA MPHUHOMY, PO3MOJAUTYy Ta OOJIKY €JIeKTPOSHEPTii,
CKJIQIa€ThCSl 3 BCTYMHHUX, KOMYTalIWHUX amapariB 1 NpUIaAiB BIAXIAHMX JIHIH,
¢igepiB. 3 mPaKTUUYHOI TOYKH 30pY BOHO CIYKUTh MPOMDIKHMM KOMIIOHEHTOM MIX
OiACTaHLII Ta BHYTPIUIHBOIO CHUCTEMOIO €HEprornocrayaHHs. BcraHoBmroeTbes B
KHUTIOBHX 1 TPOMAJICBKUX OY/IIBIISIX, a TAKOK BUPOOHUYHX MPUMIMIeHHsX (11exax)[6].

VY mexax 1poro npoekty crpoektoBaHo BPII jmis nBomoBepxoBoi odicHOT

OyniBmi 3 Tpuda3HUM KUBJICHHSM 1 OHOBJICHOIO CUCTEMOIO 3a3emiieHHs TN-S.

2.5.1 Buxiani nani qia npoexkryBanns BPII

Ha ocHOBI1 po3paxyHKiB HaBaHTaKEHb (I1.2.2) BCTAHOBJICHO:

- PospaxynkoBa moTyxHicTh: 25,63 kBT, 3 ypaxyBanusm 3amacy — 30,76
KBrT;

— Po6oua nanpyra: 380/220 B, gacrora: 50 I'1;

— CtpyM HaBaHTa)xeHHs: Tpuom3Ho 71 A;

— Cuctema 3a3zemiieHHsi: TN-S (okpema PE-muna);

- Binmosignicts Bumoram ITYE, JIBH B.2.5-23:2010, IEC 61439-1/2.

2.5.2 3aranbHa cTpykrypa BPII

BPII npoekTtyeThCs IK MOIYJIBHUM UT, YKOMIUJIEKTOBAHUM:
- BBigHnm aBTOMaTOM;

— [IpucTtposiMmu 00J1IKy €eKTPOEHEPrii;

— Oo6mexyBauamu niepeHarnpyr (SPD);

- BuxiguuMu aBTomMaTaMu Ha J1Hii;

— HynboBoto Ta 3a3emimoBaiibHOI0 1MHOIO (N, PE);

— InukaTopaMu HasIBHOCTI HAMPYTH.
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2.5.3 Bu0ip BBiiHOT0 00JIaTHAHHSA

BBigamii aBromatnannii Bumukad (QF1):

Twum: BA47-100 a6o anaror, 3P;
Hominam: 100 A (i3 3anmacom);
Xapakrepucrtuka: C a6o D (111 cHiIOBUX HaBaHTa)KCHD ),

MomnTtax: Ha DIN-peliky a60 y BBOJHOMY BiJICIKY IITUTA.

[Ipuctpiit 00miKy:

JliunnbHUK: TpudazHuid, TPSIMOTO BBIMKHEHHS, KJIAC TOYHOCTI HE TipIle

1.0 (HIK 2303 AP3);

3axuCT JYUIbHUKA: OKpEeMUI aBToMaT 6 A;

OnnomMOyBaHHS 00JIIKOBOTO BIJICIKY 3T1IHO BUMOT

CHCPI'OIIOCTAYaJIbHHUKA.

2.5.4 3axucr Bix nepenanpyr (SPD)

JIJist 3aXMCTy BHYTPIIIHIX MEPEX B IMIYJIbCHUX NIEPEHANPYT MepeadaueHo:

O6mexyBau nepeHanpyr tuny 1+2 (kinac B+C);
Haszgsa: OBO V20-C/3+NPE

MonTtaxk Ha DIN-peiiky micist 00iKy;

3axucT: yepe3 aBToMar 16 A;

ITigkmrouenns no muHu PE — miniManbHOI noBxkuuH, <0,5 M.

2.5.5 Buxigui jginii 3 BPIT

3 BPII BuxoasTh kxuBWIBHI Kabem Ha PyHKITIOHAIBHI UTH(AUB. Tabm. 2.10):
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Taomung 2.10 — Buxiaai maigii 3 BPIT

HazBa murta Kaoean ABtoMmat B BPII | Hominan IpumiTka
H’[HT . | BBI'ar-LS OcBITIICHHS
OCBITICHHA 1| o 10 o QF2 25 A BCiX 30H
pozeTok(11[OC)

11117¢) CJIOBUX | ppr 1 g OnaneHHg,
CIIO’KMBAYiB 5%16 var? QF4 50 A BECHTHJIALIIS,
(1CC) KYXHS
Cepsepna / IT- | BBI'ur-LS QF5 25 A PesepBoBane
IIIAT 5x6 Mm? JKUBJICHHS

2.5.6 lllunu N Ta PE (cucrema TN-S)

Cucrema TN-S nepenbavae moBHe po3aiieHHs HyJ1b0BOTo (N) 1 3axucHoro (PE)
IPOBIIHMKIB Y BHYTPIIIHIX MEpexax.

Ocoonueocmi peanizauii:

- Bcranosnenns okpemux muH N ta PE B kopmyci BPII;

— [Tinkmrouenns PE-muan mo I3 (romoBHOI 3a3eMITFOBAIBHOI IITMHK)
OyIiBIIL;

- Vi minii 3 BPIT - mw’stwxuneni (L1, L2, L3, N, PE);

3aboponeno 00’eqnanns N i PE B oaHiii Toui.

2.5.7 Bumoru 10 mourtaxy BPII

- BcTaHOBIIEHHS y CyXOMY TEXHIYHOMY MPUMILIEHH] 3 BEHTUJIALIELO;

- 3axucHuil cTyniHb 00010HKM He MeHiue IP31, pexomenayerbcsa [P43—
IP54;

— HasBHicTh BUIBHOTO TpoOCTOpy Juisi oOciayroByBaHHsa (MiH. 1 M mepen
IITUTOM);

— Bci aBTomartu Ta JdiHIT — NiANKCaH1 3TIHO 3 MAPKYBAHHSIM;

— 3abe3neueHHs pesepBHoro Micug (MiH. 20%) 7S MOMKIIMBOTO

PO3LIUPEHHS;
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— [Toxxexna Oe3meka: KopIyc 31 cTajii a0 HETOPIOYOTO IUIACTUKY, Kabeni

HI'-LS.

2.6 Po3po0Oka cucreMH aBapiifHOro Ta pe3epBHOIO eJ1eKTPOKUBJICHHS

Y cydacHux odicHux OymiBasx Oe3nepeOiifHe JKUBICHHS KPUTHYHUX
CIIO’)KMBauiB € O0OOB’SI3KOBOI0  YMOBOIO  3a0€3IleueHHs CTallabHOiI  poOOTH
iHbpacTpykTypu. Jlo TakMx HaBaHTaXECHb BITHOCATHCS CEPBEPHI KOMIUICKCH,
MepexxeBe OO0JagHaHHSA, CHUCTeMH O€3MeKH, a TakoX aBapiiiHe OCBITJICHHS.
[lepepuBaHHS €1EKTPONOCTAYaHHS HABITh Ha KOPOTKUHM MEPIOJ MOXKE MPU3BECTH JI0
BTpaTH JIaHWX, MOPYIICHHS poOOTH OOJaJHAHHS YW 3YNMHHKH JKUTTEBO BAXKIMBHUX
cucteM. Jlyis 3amob6iranHsi 1[bOMy B IMPOEKTI TMepeadayeHO BCTAHOBJICHHS CHUCTEMU

PE3epBHOIO KUBJICHHS Ha OCHOBI aKyMYJIATOPIB Ta T1IOPUIAHOTO IHBEPTOPA.

2.6.1 3aranbHi BUMOIH 10 Pe3ePBHOI0 €JIEKTPOKMBJICHHS

CucreMa pe3epBHOTO KUBJICHHS TOBUHHA 3a0€3MeuyBaTH:
— ABTOHOMHY TOJlayy €JIEKTPOEHEPrii sl BU3HAYEHUX T'PYIl CIIOXKUBAYiB
IPOTAroM MiHIMYM | roaunu;

- ABTOMaTHYHE IICPCMHUKAHHA JKHMBJICHHA IIPH 3HUKHEHHI OCHOBHOIO

JUKEpena,;
- 3axuct oOJaJHAHHS BiJ NEpeHanpyr, 3HWKEHHS HANpyru Ta KOPOTKUX
3aMHUKaHb;
— MoxuBicTh  MacmITad0yBaHHA y pa3l  30UIbIIEHHS MOTY>XKHOCTI
CTIOYKUBAYIB.

VY SKOCTI aBTOHOMHOTrO JiKepelia >KUBJIEHHS OOpaHO TiOpUAHY 1HBEPTOPHY
cuctemy 3 mitii-3amizo-gpocharaumu (LiFePOs) akymynstopamu, sika moemgHye
byHKIT:

— pe3epBHoro xuBieHHs (UPS);

- cTabui3alli Halpyry;
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— MO>KJIMBOCTI MaiiOyTHHOTO TIAKITIOYEHHS COHsTYHUX manene (PV) y pasi
MOJIEpHIi3aIli.

['6punnuii inBeprop oopamn HUAWEI SUN2000-5KTL-L1 (nuB. puc. 2.3), Ta
3ammizo-pocdarni akymymsaropu Huawei LUNA2000-5KW-CO (nuB. puc. 2.4).

[M6puaHMit 1HBEPTOP — 11€ MPUCTPIH, 0 KOMOIHY€E B cO01 (PyHKIIIT KIIACHYHOTO
1HBEpTOpA Ta KOHTpoJepa 3apsiay. BiH 103BoIsI€ HE TUTBKH EPETBOPIOBATH MOCTIHHUHN
CTpyM BiJl COHSYHUX TaHeNeHd abo aKyMyJATOpiB y 3MIHHUH, ale W yIpaBIsATH

3apsAKOI0 aKyMYJISTOPIB BiJl COHAYHMX MaHENICH Ta 1HIINX JKepea eHeprii [7].

Pucynok 2.3 — I'iopuanwmii constanuii inBeprop HUAWEI SUN2000-5KTL-L1

XapakTepUCTUKH TAHOTO 1HBEPTOPA:

- Tun: riOpuaHui 1HBEpTOP

- HowminanbHa moTyxHICTh: 5 KBT

- Maxkcumansauiit KK/I: no 98,4%

- Kinekicte MPPT: 2

- Makcumanbuuii BXiiauid ctpym Ha MPPT: 12,5 A
- Jiana3on BxigHoi Hanpyru: 90-560 B

- [TigTpumka akymynsaropis: Huawei LUNA2000

- Hiamazon pobounx temnepatyp: -25 °C ~ +60 °C

- Kiac 3axucry: [P65
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Pucynok 2.4 - AKbB ans consunux inBepropiB Huawei LUNA2000-5KW-CO na

5 kBt

XapaKTEPUCTUKHU:

- €wmmuicte: 11 A*ron

- Ctpy™m po3psany: 8A
- €wmmuicts Br*romx — 5000

2.6.2 IlepeJtik HAaBaHTaKeHb, 110 KUBJSATHCS Bijl pe3epBy

VY cucreMy aBapiiiHOTO €JICKTPONOCTaYaHHs BKJIFOUEHI Taki rpymu(auB. TaOI.

2.11):

Tabmuus 2.11 — [lepenik HaBaHTa)KEHb aBAPIMHOTO €IEKTPOTIOCTAYaHHS
I'pyna HoryxkHicTb, kBT | Hac podorn, xB | [IpumiTku
CepsepHe

1,2 60+ Uepesz UPS 3 AVR
o0JiaTHaHHS

. Kamepu +
Bineocnoctepexenns | 0,3 60+
peecTparop

Aapiitae ocsitienss | 0,2 90 LED 13 pe3epBoM
Wi-Fi, Kputnuni TUTSE

0,2 60
MapuIpyTHU3aTOPH poboTu
ABTtomaruka noctymy | 0,2 60 34nTyBayl, 3aMKH

CyMmapHe HaBaHTa:KeHHs1: ~2 KBT.
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[Ipu 3HUKHEHH1 HaMPYTH Ha BBOA1 TOpUIHUI 1HBEPTOP MUTTEBO MEPEXOAUTH Y
PEKHUM JKHBJICHHS Bifl akymyJsTopiB (mepemukanHs < 20 Mc), HE IOIMYCKAarO4H
3YIIUHKH POOOTH KPUTHYHUX CHUCTeM. KoM OCHOBHE XWBJICHHS BiTHOBIIOETHCS,

iHBCpTOp ABTOMATH4YHO IICPCKIIOYA€ HABAHTAKCHHA Ha3all 1 PO3IMOYHNHAE Hi,HSapﬂ,Z[Ky

AKB.

2.6.3 MoHTaK Ta MiAKJIIOYEeHHA

VYci cnokuBadi aBapiiiHOI Mepexi MIIKII0YaloThCsl 4Yepe3 OKPEeMHUU IIUT
kputnyHux HaBaHTaxeHb (LIKH). IIKH otpumye xuBiaeHHs Bia TiOpUIHOTO
1HBepTopa, miakmoueHoro no BPII. KaGem »xuBnenHs — MmigHi, 3 LS-i3omsuiero,
nepepizoM BIAMOBIAHO 10 mOTykHOCTI (34 w™mwm? nns  xuBieHHs [KH).
AkymynsTopHa Oarapess BCTAHOBIIIOETBCS Yy  BEHTUJIBOBAHOMY TEXHIYHOMY
IPUMILIEHH] Ha aHTUBIOpaliiiHy ocHOBY. [IpocTa ofgHOMIHIMHA cXeMa MiIKIFOUYEHHS

300pakeHa Ha puc. 2.5.

Mepexa

llum 3a2anbHO20

BPM
HaBaHma xeHHs

f\) idpudHul iHBepmop

llum kpumu4Ho2o ——  CepbBepHa
HaBaHMaX eHHs
— Wi-Fi
L o —— BideocnocmepexenHs
= &
—— ABapidne ocBimaerHa
AKB

Pucynok 2.5 — OnHoniHilHA cxema miaKIIoYeHHs iHBepTopa a0 BPII
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2.7 BUCHOBKH 10 po3aiay 2

VY pesynbrari po3poOKHM TPOEKTHOTO pIlIEHHS BUKOHAHO TIOBHE TEXHIUHE
OTpAIlfOBaHHS MOJICpHI3allli BHYTPIIIHIX €JIIEKTpOMepex odicHoi OyaiBm 3
ypaxyBaHHSAM CYy9acHHX BHMOT Oe3MeKkH, eHeproe(EKTUBHOCTI Ta HAMIMHOCTI.

OCHOBHI JOCSITHECHHS:

— [IpoBeneno  pamioHanpbHUN  MmaOlp  OOJATHAHHSA:  ABTOMATHYHHX
BUMHKayiB, [13B, audaBToMaTiB, HIMTOBOTO YCTAaTKyBaHHs, KaOEJIbHOI MPOIYKIIIi Ta
CBITHJIBHUKIB, 1110 BiAnoBigaoTs ctangaptam [IYE, JIBH Ta IEC.

- BukoHaHo [OK7TamgHUN pPO3paXyHOK €NEKTPUYHUX HABAHTAXKEHB, 13
ypaxyBaHHAM KOE(QILIE€HTIB BUKOPUCTAHHS ¥ OJHOYACHOCTI, WI0 3a0e3neuye
JIOCTOBIPHICTh MMPOEKTHOT NOTYHOCTI Ta OanaHCyBaHHS MO (a3ax.

- CHpoeKTOBaHO ONTHUMAJIbHI CXEMH OCBITJIEHHS Ta PO3ETKOBUX MEPEK, 13
30HAJFHUM PO3MOJIIOM, 3aXHCTOM KOXKHOI TPYIH, a TaKOX AaBTOMAaTH30BaHUM
KEPYBAHHSIM OCBITJIICHHSM.

— [lepenbayeHo OKpeMe KHUBJICHHS CHUJIOBUX CIOXXHBayiB (BEHTUIALIS,
SJICKTPOOTIATICHHSI) Yepe3 BUJILJICHI aBTOMATH, 13 YpaxyBaHHSIM IMYCKOBHX CTPYMIB 1
TEPMOPETYTIOBaHHS.

— Po3pobneno cxemy BB1IHO-po3noaLs4yoro npuctporo (BPII) 3 okpemumu
JHIAMU Ha QYHKIIIOHATIbHI TPYTIH, 3aXUCTOM B1J] IEPEHANIPYT 1 TOTPUMAHHIM CUCTEMU
TN-S.

- [HTErpOBaHO CHCTEMY pE3EPBHOTO JKMBJICHHS Ha 0a3l TriOpHUIHOTO
iuBepTopa Huawei 3 LiFePO4-akymynsaropamu, sika 3a0e3neuye 6e3nepediiiny podoTy
KPUTUYHUX CUCTEM (CEepBEpHa, aBapiilHe OCBITJICHHS, B1IEOCIIOCTEPEKEHHS).

— 3anponoHOBaH1 TEXHIYHI PIIIEHHS 103BOJISIOTh:

— 3HAYHO MIABUIIUTH HAIHHICTh Ta OE3MEKY €JIeKTPONOCTaYaHHS;

— 3a0e3reunTu eHeproeeKTUBHY eKCIUTyaTallito OyaiBIii;

- CTBOPUTH THYYKYy N MacmtaboBaHy 1H(pacTpyKTypy, TOTOBY [0
MaiOyTHIX MOTPeO;

- 3MEHIIUTH BUTPATH HA €JICKTPOCHEPTiI0 Ta 0OCIYrOBYBaHHS.



3 EKOHOMIYHE OBIPYHTYBAHHSI

3.1 3araJjbHi M0J10KEeHHSA
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ExoHoMiuHE OOTpYHTYBaHHS MIPOEKTY MOJIEPHI3allli BHYTPIIIHIX €JIEKTPOMEPEK

nependavae BU3HAYEHHS JOIIBHOCTI 1HBECTHUIIA Y OHOBJICHHS €JIEKTPOTEXHIYHOTO

06J'IaI[HaHHH, BIIPOBA/I’KCHHA CHCpFOG(beKTI/IBHI/IX TGXHOJ’IOFiﬁ, CUCTEM PCE3CPBHOIO

JKUBJICHHS Ta 3aco0iB aBTOMaTH3allii. AHaji3 BpaxOBye€ BUTpaTH Ha Marepiajw,

oOnajiHaHHs, MOHTAX, a TAKOXK OYIKYBaHY €KOHOMIIO €HEPropecypciB Ta 3HUKCHHS

eKCIUTyaTalllfHuX BUTpPAT.

3.2 CTpyKTypa BUTPAT HA peasi3aliio MPOEKTy

CyMa BUTpaT Ha JaHUM MPOEKT po3paxoBaHa B Tadi. 3.1

Tabmuusg 3.1 — Po3paxyHOK BUTpaT Ha MOJIEpHI3aIIiI0

Ne | HaliMeHyBaHHA KinbkicTb Bapricrs 3 | 3aranena cywma,
OJIUHUII0, TPH I'PH

KabenbHO-ipoBiTHUKOBA

1 1 7 7
npoxaykiist (BBI'Hr-LS) 000w 0 0000

2 | ABromarnuni Bumukaui, [I3B | 40 mr 450 18 000
[utn  posnoautbui  (BPII,

3 4 6 000 24 000
H[OC, LICC, IIKH) o

4 | LED-cBiTHIBRHEKH 147 mr 400 58 800

5 PO3eTI-(I/I, BuMHKaul Schneider 70 wr 950 17 500
Electric
['opuanuii inBeprop HUAWEI

6 SUN2000 I T 42 000 42 000

7 AKBb Huawei LUNA2000 (5 - 39 000 39 000
kBT rox)

8 MOHT&)I(HI. pobotn  (kabem, | ] 50 000
IIUTH, OCBITJICHHS )
IIpoekTyBanHs,

| HayawmryBanss, [THP 25000
3araabHa BapTicTh 344 300 rpu
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3.3 OuikyBaHa eKOHOMisI

3aBAsSKA BIPOBAHKCHHIO €HEProeeKTUBHOTO OCBITIECHHS Ta OOJaJHAHHS

OUIKY€ThCS 3MEHILICHHS €HEPTrOCIOKUBaHHs pHOJIM3HO Ha 25-30% y OpIBHSIHHI 3 710

MOIepHIi3arlii.

e

Cepenne momicsune criokuBaHHs 10: ~3 200 kBt rox
[Ticist monepnizarii: ~2 250 kBt -rox

Tapud: 4,32 rpu/xkBt-Tox

Micsiuna ekonomist: (3200 — 2250) x 4,32 = 4320 rpH

Piuna exonomis: ~51840 rpu

3.4 TepmiH OKYITHOCTI

TepMiH OKYIMHOCTI IHBECTHUIIIN OOUUCITIOETHCS 32 POPMYJIOIO:

(3.1)

~
Il
] O

C — 3arajpHI BUTpATH Ha MOJIEPHI3alli0, TPH;

E — mopiuna ekoHOMIS, TPH.

344300
~ 51840  orpoH

[Ipore uelt cTpok Moke OYTH CKOpPOYEHHH 3a paxyHOK MOJaJbUIOrO

MIJIKJIFOYEHHS COHSIUHMX TMaHese abo mporpaM eHeproeeKTUBHOTO (hiHAHCYBaHHS.

BucHoBok

3anponoHOBaH1 TEXHIYHI PIIEHHS € EKOHOMIYHO JOIIJTEHUMU Ta 3a0€3MeUyI0Th

MOBEPHEHHS 1HBECTHIIIM y MeXaX 7 POKIB, 3 ypaxyBaHHIM 3MEHILEHHS CIOXUBAaHHS

€JIEKTPOEHEPT i, M1JBULLEHHS eHeproe(eKTUBHOCTI 171 JTOBrOCTPOKOBOI

eKCILTyaTaIiitHO1 BUTOIH.
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BUCHOBKHA

[TpoexT MomepHizamii BHyTPIMIHIX eJIEKTpoMepek odicHOT OyIiBIIi po3pOOICHO
3 ypaxyBaHHSM Cy4YaCHUX BHMOT €HEpProe(eKTHUBHOCTI, €JIEKTpOOe3NneKn Ta
HopMaTHuBiB €Bpomneiicbkoro Coro3y. B xoai poboTu mpoBeneHo BCeOIYHMI aHaTi3
TEXHIYHOTO CTaHy ICHYIOUMX MEpPEeX, BHUSABICHO KIIOUOBI HEAOIIKU: 3acTapiie
oOJlaTHaHHs, TIEPEBAHTAXKECHHS JIIHIN, BIJICYTHICTh PE3€PBHOIO JKMBJICHHS, HU3bKY
SKICTh OCBITJICHHSI Ta HEJIOTPUMAaHHS Cy4YaCHUX HOPM O€3IeKH.

VY TIpoeKkTi 3amponOHOBAaHO KOMIUIEKCHE TEXHIYHE PIIIEHHS: BIPOBAKECHHS
TpudazHoi cucremu TN-S, MO €IEKTPOCIOKUBAYIB HA (PYHKIIOHAIBHI TPYIIH,
BCTaHOBJIEHHs1 cyyacHoro LED-ocBiT/ieHHs, 3ac001B aBTOMaTU30BaHOTO KEPYBAHHS,
PE3epBHOIO JKUBJICHHS Ha 0a3l 1HBEpTOpa Ta aKyMYyJISITOPIB, a TaKOX 3aXHUCTY BiJ
MEPEHAIPYT 1 KOPOTKUX 3aMUKaHb.

3acTOCYBaHHSI SIKICHOTO €JEKTPOTEXHIYHOTO OOJIaJIHAHHS Ta IMPaBUJIbHE
MIPOEKTHE CTPYKTYPYBAaHHS JIO3BOJISI€ HE JIMINE MIJBUIIUTH HAIIWHICTH 1 O€3IeKy
CUCTEMHU, a i 3a0€3MEYUTH EHEProOIIaIHICTh, 3pYUYHICTh Y MOAAIBIIINA eKCILTyaTalli
Ta MOXJIHUBICTh MacmTaOyBanHs. OYiKyBaHUM pE3yJIbTaTOM € cTabulbHAa poOoTa
odicHOI 1HGPACTPYKTYpPH, 3HWIKEHHS BUTPAT HA E€JIEKTPOCHEPTit0 Ta BIAMOBIIHICTH
YUHHUM TEXHIYHHM pETrIaMeHTaM.

[IpoekT € TOTOBOIO OCHOBOIO [Jisi TPAKTUYHOI peamizaiii Ta BiJIMOBIIAE

aKTyaJbHUM BUMOT'aM JI0 Cy4acHUX O(iCHUX MPUMILIEHb.
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JTOJNATOK A

1 ANALYSIS OF THE STATE OF THE EXISTING OFFICE POWER
SYSTEM

1.1 General information about the design object

The design object is a two-story administrative office building. The building
belongs to the category of mixed-use buildings with predominant use as office
premises. Due to the expansion of the number of personnel, the increase in the amount
of equipment and the integration of modern digital technologies, there was a need to
improve the internal electrical networks in accordance with the current norms and
standards of the European Union.

The building has a rectangular configuration in plan, with dimensions of 24 x 16
meters. The total area is 900 m?2, of which 460 m? is on the first floor, and 440 m? is on
the second. The supporting structures are made of monolithic reinforced concrete, the
internal partitions are made of brick. The windows are made of metal-plastic profile
with double-glazed windows. External insulation is implemented using a hinged
ventilated facade (VF) system, which provides effective reduction of heat loss in winter
and improvement of the microclimate in summer by reducing overheating.

The height of the first floor in the corridor is 3.2 m. In the office premises it is 3
m. On the second floor, the height in the premises is 3.1 m, the greatest height in the
corridor is 3.3 m.

Purpose of premises

The first floor contains:

- central entrance and lobby;

- security room;

- two conference rooms;

- office space for employees;

- server equipment room;
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- bathrooms and technical rooms.

The second floor includes:

- 6 separate offices for managers and departments;

- kitchen-dining room;

- a meeting room;

- technical room for ventilation and air conditioning systems;

- bathrooms.

Each office is planned to house personal computers, office equipment (printers,
scanners, multifunction devices), lighting equipment, and outlet groups for additional
lighting or connecting secondary devices.

Condition of existing power grids

At the time of design, the building's internal electrical networks were partially
outdated and did not meet modern requirements regarding:

- energy consumption (line overload during peak hours);

- energy security (lack of emergency power reserve and overvoltage
protection);

- ergonomics of office equipment placement;

- EU norms (failure to meet modern requirements for selective protection,
consumption metering, energy efficiency and fire safety).

There are also no engineering solutions for integration with heating, ventilation,
and automated energy management systems.

Electrical specifications

Nominal voltage — 220 V, network frequency — 50 Hz. Power source — city
electrical network, connection is made through an input device located in the
switchboard on the first floor. Power supply system — three-phase (with single-phase
consumers), with grounding according to the TN-S scheme.

The expected total load of the facility is approximately 25-30 kW, taking into
account ventilation, heating, lighting and office equipment systems. It is assumed that
consumers are divided into groups: general lighting, socket networks, office

equipment, security system, ventilation and heating.
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Features of modernization

The project involves:

- complete replacement of internal power and socket networks;

- installation of modern switchboards with circuit breakers with selective
protection;

- installation of modern lamps with intelligent control;

- connection of updated heating and ventilation systems;

- implementation of automated electricity metering;

- installation of low-current systems for server and network infrastructure

- installation of a battery power system with an autonomous inverter

The goal of the project is to create a modern, reliable, energy-efficient, and safe
electrical system that will meet European requirements and ensure stable office

operation with minimal energy costs and simple maintenance in the future.

1.2 Setting tasks for qualification work

Based on an analysis of the technical condition of the office premises, an
assessment of electricity consumers and identification of the degree of obsolescence of
electrical equipment, as well as taking into account modern requirements for electrical
networks of office buildings, key tasks have been identified that must be solved within
the framework of this qualification work.

These tasks cover both the technical component (design, calculations, equipment
selection) and the organizational and design component (network structuring,
compliance with standards, system optimization for further operation).

Purpose of qualification work

The goal of this project is to create an optimal technical solution for improving
the internal electrical networks of an office building. The solution is formed taking into
account the latest regulatory requirements and European standards, which will allow
achieving:

- high energy efficiency;
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- safe and stable operation of the system;
- reliability of electricity supply;
— flexibility for further modernization or scaling of office infrastructure.
General problem statement
Based on the research conducted and analysis of the initial data, the following
key tasks were formed , which must be solved within the framework of this diploma
project:

1. Analytical and preparatory tasks

- Collection and generalization of technical data about the building;

- Analysis of existing electrical equipment and determination of the scope of
modernization;

- Functional grouping of electricity consumers;

- Taking into account already updated system elements (TN-S, ventilation).
2. Settlement stage

- Determination of design loads by consumer groups;

- Taking into account utilization and concurrency factors;

- Calculation of the total load of the building for the selection of GRP and cable
lines.
3. Technical tasks

- Selection of modern electrical equipment in accordance with standards;

— Design of power and socket networks;

- Development of power supply schemes for lighting, ventilation, heating and IT
ZOnes;

- Formation of a circuit diagram of an input and distribution device.
4. Ensuring electrical safety and compliance with regulations

- Implementation of a protection system (RCDs, circuit breakers);

- Compliance with the standards of the PUE, DBN, and European norms in terms
of safety and energy efficiency;

- Taking into account the specifics of connecting critical consumers (server,

ventilation system, etc.).
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5. Preparation of project documentation

- Development of the graphic part: power supply diagrams, plans, GRP;

- Preparation of an explanatory note with calculations, conclusions and
recommendations;

- Summary of work results.

1.3 Initial data and justification for the need for modernization

In our project to improve the internal electrical networks of an office building,
we first analyze the condition of the current technical premises, the characteristics of
the existing electrical equipment, and the real needs of users. The first stage in the
process of creating a technical task is to determine the initial data, which allows us to
accurately calculate the electrical load, determine the requirements for new equipment,

align the project with current standards, and outline the scope of work in detail.

1.3.1 Initial data for design

|

. Main characteristics of the object

- Type of building: administrative building, two floors;

- Total area: approximately 900 square meters;

- Operating voltage: 220 volts;

- Mains frequency: 50 hertz;

- Number of electrical consumers: up to 50 PCs, separate server room,
lighting, office equipment, ventilation and heating systems;

- Estimated total energy consumption: within 25-30 kilowatts.

2. Technical base and available equipment

— Architectural plans with the location of all rooms;

- Existing drawings of electrical networks, both power and lighting;

— List of office electronics (computer equipment, printers, routers, etc.);

— Technical documentation for updated heating and ventilation systems;
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- Information about existing electrical panels, circuit breakers, and
switchgear.

3. Regulatory documents and standards

- DBN V.2.5-23:2010 Engineering equipment of buildings and structures.
Design of electrical equipment of civil facilities

- DBN V.2.5-28:2018 Natural and artificial lighting

- PUE (Rules for the arrangement of electrical installations), 2017;

- EN 50174, EN 60204-1, IEC 60364 (EU standards for electrical safety,
design and operation of electrical networks);

- ISO/IEC 14543, 1SO 50001 (energy management and smart technologies).

- DSTU B V.2.5-82:2016 "Electrical safety in buildings and structures.

Requirements for protective measures against electric shock”

1.3.2 Reasons for modernization and analysis of problems of the existing

system

When analyzing the technical condition of existing power grids, a number of
shortcomings were identified, which indicate the need to improve internal power
supply systems:

1. Inconsistency of loads with design parameters

Initially, the building served an administrative and economic purpose, which was
limited to a small level of energy consumption of up to 10 kW. Over time, its
functionality expanded, which led to an increase in the number of energy-intensive
equipment, including computers, servers, printers, network infrastructure elements, as
well as surveillance and security systems. At the same time, the heating and ventilation
systems were modernized. All these changes caused an overload of electrical networks,
heating of cables above permissible temperatures, as well as frequent trips of circuit
breakers.

2. Obsolescence of equipment
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The long service life of over 15 years has led to the fact that the equipment no

longer meets modern requirements and standards. The main problems include the

following (see Fig. 1.1):

1.
2.

3.
4.
S.

lack of selective protection;

use of obsolete circuit breakers;

limited number of modules that can be used to connect new lines;
increased risk of short circuits in cases of emergency modes.

outdated lighting: the use of traditional light sources without modern

control capabilities leads to uneven distribution of lighting, high electricity costs, and

a decrease in the quality of the lighting environment.

F
3

igure 1.1 — Existing outdated equipment

. Lack of zonal or differentiated metering
Modern standards require the use of equipment that provides:
zonal control of electricity consumption;

group load separation according to their functional purpose (lighting,

electrical outlets, IT equipment, heating and ventilation systems);

monitoring and analysis of energy use to further reduce costs.
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- The presence of only one meter in the existing system significantly limits
the possibilities for effective energy consumption management.

4. Violation of safe operation rules:

— In some rooms, there is an excessive amount of load on a single electrical
line, reaching up to 20 outlets.

— Powerful equipment is often connected through extension cords, which
creates additional risks.

— The grounding system remains outdated and complies with the TN-C
standard, while modern requirements require the use of TN-S.

— There are no residual current devices (RCDs) in the socket networks,

which is a violation of safety standards for users.

1.3.3 Expected results of modernization

The following results are expected during the modernization:

— Increasing the reliability of electricity supply, which will result in a
reduction in the accident rate and an extension of the network's operational life.

— Ensuring energy efficiency through the use of LED lighting, the
implementation of zone control and modern automated control systems.

— Reduced maintenance costs due to a decrease in the number of emergency
calls and prompt diagnosis of problems.

— Compliance with international standards, which will open up prospects for

transforming the premises into a modern business center.

1.4 Analysis of equipment documentation

1.4.1 List of electrical equipment

The inspection revealed that most of the equipment used in the office building is

outdated. In particular, it includes:
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- Computers — 10-15-year-old system units with power consumption over
300 W per unit that do not have energy-saving modes;

- Lighting — fluorescent lamps of the LPO type with lamps with a power of
36-58 W, low efficiency and frequent breakdowns of ballasts;

- Household appliances are old, uneconomical, without automatic means of
controlling consumption;

- The heating and ventilation systems are simple electric convectors, but the
ventilation system has been updated and a supply and exhaust system has been
installed.

- Shield devices - assembled using Soviet or early Ukrainian-made

machines, without RCDs, without selective protection.

1.4.2 ldentified equipment problems

After analyzing the equipment, the following shortcomings were found:

1. Devices are connected through extension cords that lack separate
protection.

2. During peak loads, lines often overheat due to excessive load.

3. The grounding system has been updated to TN-S type, which is currently
the best choice.

4, The lack of differential protection, RCD, creates additional safety risks.

5. Lighting has low energy efficiency, which leads to high electricity costs
and unsatisfactory quality of the lighting environment.

6. Equipment failures are regularly recorded, indicating system instability.

1.4.3 Analysis of technical documentation

Documentation of existing electrical equipment mainly:

- missing or lost (most devices were installed more than 10 years ago);
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- does not correspond to the real state of affairs (in the drawings - one thing,
in reality - another);

- does not contain passport data on loads, permissible currents, connection
types;

- does not provide for division into functional groups of consumers

(everything is connected chaotically — lights, sockets, appliances on the same lines).

1.4.4 Need for update

Since the current equipment is in critical condition, we will make a complete
replacement with a new one. Having studied the documentation, the following updates
need to be made to the equipment list (see table 1.1):

Table 1.1 — List of equipment upgrades

Equipment Outdated equipment Scheduled replacement
category
PC PC 2010s, >300W Energy-saving models <200 W
Lighting Fluorescent lamps LED lights with automatic control
Shields Outdated machines, lack of | Modern modular panels with
RCDs protection and metering
Heating Mixed (urban and Mixed (urban and energy-efficient
convection) convectors with temperature control)

1.5 Functional grouping of electricity consumers

To achieve effective modernization of internal power grids, it is first necessary
to systematically classify and distribute electricity consumers according to their
functional characteristics. This approach allows not only to establish a logical network
structure, but also to prevent overloading of individual sections, implement selective
protection, and simplify maintenance and troubleshooting. In addition, it creates the
basis for flexible zonal metering and optimization of load management.

Taking into account the purpose of the premises and the types of planned
equipment, the electricity consumers of the office building were grouped according to

the following criteria: function, importance, energy consumption, operating mode.
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1.5.1 Main groups of electricity consumers

1. Lighting
_ LED ceiling lights (built-in);

emergency lighting fixtures (in case of power outage);

- luminaires in technical rooms (server, ventilation, etc.).
Features: relatively low consumption; importance of stable operation;
possibility of automation (motion sensors, timers).

2. Socket groups

Sockets for connecting PCs, monitors, chargers;

- Sockets for connecting small office equipment (printers, scanners);

Sockets for charging mobile devices in common areas.

Features : large number of points; switching power supplies; need for reliable
overvoltage protection.

3. Power groups
Electric heating (infrared panels, electric heaters);

Ventilation systems (supply and exhaust system with recovery);

- Household appliances in the kitchen (microwave oven, kettle, refrigerator,
coffee maker);

- Uninterruptible power supplies (power the IT group).

Features : increased consumption, starting currents, need for separate lines and
automation with a high rating.

4. Server and IT equipment

- Server, routers, switches, uninterruptible power supplies (UPS), video
surveillance system.

Features : critical to power quality, must be connected to a stable source with
redundancy, protected by RCDs, must operate continuously 24/7.

5. Low-current systems

- Video surveillance system (cameras);
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- Security alarm (motion sensors, controllers);

- Access control system (readers, electromechanical locks);

- Internet network systems (access points, cable routers).

Features : low consumption, but require constant power supply; often combined

into a separate line or protected by a UPS.

1.5.2 Distribution by premises

Functional groups are located unevenly depending on the purpose of the rooms

(see Table 1.2):

Table 1.2 — Location of electrical consumers in areas of an office building

according to their purpose

Rooms

Main load groups

Office premises (1st floor)

Lighting, sockets, heating

Conference rooms

Lighting, sockets, IT equipment

Offices of managers and workers (2nd floor

Lighting, sockets, PC

)
Server IT equipment, UPS, security

. Power consumers (kettle, microwave
Kitchen

oven), sockets

Technical premises

Ventilation, lighting, security alarm

Note: grouping by functionality allows you to optimally distribute the load

between lines, organize a logical power supply structure, and ensure uninterrupted

operation of critical consumers.

1.6 Conclusions to Chapter 1

As a result of the analysis, it was found that the existing power supply system of

the office building is in unsatisfactory technical condition and does not meet modern

requirements for energy efficiency, safety, and EU standards.

The main problems identified are:
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obsolescence of electrical equipment that has been in operation for over 15 years
without major renovation;

overloading of lines, especially during peak hours, which leads to frequent
emergency situations;

lack of selective protection and residual current devices (RCDs), which creates
a potential danger to users;

inefficient network structure, with chaotic connection of consumers without
functional grouping;

use of energy-intensive lighting and equipment, which leads to unnecessary
electricity costs;

insufficient consumption accounting, which makes it impossible to optimize
electricity use.

It was also found that the current grounding system was partially upgraded to
the TN-S type during the modernization process, which is a positive point and the basis
for further improvement of the network.

Overall, the results of the analysis confirm the need for a complete
modernization of the internal power supply system with the introduction of modern
equipment, automated control, energy-efficient technologies, and backup power. This
will increase the reliability, safety, cost-effectiveness, and compliance of the

engineering system with current European Union standards and requirements.
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BUCHOBKW

Y pesynbmami peani3auil npoekmy modepHizauil BHYmpiwHix enekmpomepex odicHol dydibai dyno
po3podneHo mexHi4Ho odrpyHmobBaHe piweHHs, gke 3ade3nedye BidnoBidHicmb cyvacHuM Bumozam
eHep2oedekmubHocmi, HadiuHocmi, de3neku ma cmaHdapmam EBponeucbkoz2o Cot3y.

3anponoHoBaHa cucmema nepeddayae BnpobadxeHHa HoBIMHb020 00NAGHAHHSA, IHMeAeKMYdAbHO20
ynpabniHHa ocbimneHnHsaM, pe3epBHoz2o xubneHHs, a makox 30HANbHO20 00AiKY eHepail. Lle do3Bonse He
AuWe 3MeHWUmMU ekcnayamauiuHl Bumpamu, a u 3ade3neqyumu cmadinbHYy podomy odicHOI IHGpacmpykmypu
B ymobax 3pocmarwyux HabaHmaxeHsb.

Y Mexax podomu npobedeHo aHani3 icHYw4Yol enekmpomepexi odicHol 0ydibai ma BuabneHo 11 Hedoniku.
Po3podneHo npoekm ModepHi3auil cucmeMu enekmponocmayaHHa 3 ypaxybanHam Bumoz [IBH, MYE ma
cmaHdapmi® €C. BukoHaHo po3paxyHok enekmpu4Hux HabaHmaxeHb, NididpaHo cyvacHe odNAJHAHHA,
cnpoekmoBaHo ocBimnwBanbHi, po3emkobi ma cunobi mepexi. Okpemy ybazy npudineHo
eHep2oedpekmubHocmi, 3axucmy Bid abapiu ma pesepbHomy xubneHHw. Po3paxoBaHa ekoHoMIYHA
douinbHicmb npoekmy. Podoma nidmBepdxye 2omobHicmb dakanabpa do npodeciuHol disnbHoCcmi Y chepi
eNeKmMponoCMAYaHHS.
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