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0. KOPOTKHMH OIIUC MPOEKTY

JlummomMHui mpoekT MICTUTh 94 cTopiHKH, 8 pucyHkiB, 20 Tabmuus Ta 4
JOJIaTKH.

B xoni po6otu Haa AUIUIOMHUM MPOEKTOM OYJIO CIPOEKTOBAHO KOMILIEKC
JUISL COPTYBaHHS BigxoAiB. Jlo HBOrO BXOISATh JBa COPTYBaJIbHHUX IleXa — II€
BUPOOHUYUN KOMIUJIEKC, JKUTJIOBAa OyMiBIAS Ta aJAMIHICTpaTUBHA OYHIBISI —
KUTIOBUI KOMILIEKC.

Po3paxoByBasiacsi MOTY>KHICTh BChOTO KOMILJIEKCY, a TaK0X KOXKHOI OyiBII
Ta cekropa okpemo. [lo Hili Oyn0 00paHO cXeMy JKUBJIEHHS LIEXy Ta BUPaXyBaHO
MNOTYXHOCTI HEOOXIJHUX TpaHCc(HOpMaTOpIB Ta NEPEepi3d CHIOBHX KabOelew.
KuBrneHHsT KOMIUIEKCY OyJi0 MNPUHHATO 3AIMCHUTH TOBITPSIHOIO  JIHIEIO
eJiekTporepeaayl Harpyrow 35kB, 1m0 3axoauThk B TpaHCc(HOPMATOPHY MiJACTAHIIIIO
35kB (na mmani PIT 35 kB), a Bxke Big Hei BiaxonsTh cuiioBl kadem 10xB, mo
MOHTYIOTBCS B TpaHIIEAX. 3BIATH BOHM HAJIXOJATh JO JABOX KOMIUIEKTHHX
Tpancopmaropuux miactanimii 10/0,4 kB, ogHa 3 SKUX >KUBUTH KUTJIOBUHU
KOMIUIEKC, a JApyra — BupoOHuumii. B KTII BcTanoBmoBamucs cyxi
TpaHchopMaTopH, SKI HaIIWHINI, JEHIEBIIl B eKCIUlyaTallii, a TakoX OUIbII
noxexo0e3neuni. Ha TII 35 kB BUKOpUCTOBYEThCS MacisiHUM TpaHcpopmaTop.
Jlnst koMrieHcailii peakTUBHOI eHeprii OyJayTh BHUKOpPUCTOBYBATHCS Oarapei
CUHXPOHHUX KOHJIeHcaTopiB 1o 250xkBAp.

Jliist copTyBanbHUX 1€XiB 0yJ1I0 0OpaHO Ta BUKOHAHO PO3BOJKY €IEKTPUUHOL
mepexi 0.4kB. Byno o0paHo koMmOiHOBaHy CXeMy €JEKTPONOCTayaHHS 3
BUKOPHUCTAHHSAM PO3MOAUIBYOTO IIMHOMPOBOAY. TaKkoK BHUPAXOBYBABCS 3aXHUCT
enexkTpoobsagHanHs sk Ha ctopoHi 0,4, Ttak 1 Ha ctoponi 10kB, nme 3axuct
BUKOHYETHCS BAKyyMHHMH BUMHKadaMmH. J[Js IKUTJIOBOTO KOMIUIEKCY Ta
MPUIIETIIOL TEPUTOPIi OYJIO pO3paxOBaHO ENEKTPUUHY MEPEXKY Ta ii 3aXHUCT.

Jlnsg  mepeBipKd HaAIMHOCTI OOpaHHMX 3aco0iB 3aXHUCTy BHUKOHYBABCS

PO3paxyHOK MOKIIMBUX CTPYMIB KOPOTKOTO 3aMUKAHHS Y PI3HUX TOYKAX CUCTEMHU



Ta PI3HUX TUMAX 3aMUKaHb. [100yI0BaHO KapTy CENEKTUBHOCTI ISl Bi3yaJlbHOTO
KOHTPOJTIO HAIIMHOCTI 00PaHOTO 3aXUCTY.

AKyMyJIITOpHI MOTYXHOCTI OyJio oOpaHO, aje B IPOEKTI BOHM HE Oysu
BUKOPHCTAaHI Yepe3 iX BeJIMUYe3Hy BapTICTh Ta JICHICBIII ajJbTepHATUBHI BapiaHTH.

Jlo TIpOEKTy MOMA€ThCSA PO3AUT OXOPOHU TpyAa, A€, B TOMY YHCHTi, OyJo
BUKOHAHO PO3pPaxyHOK 3a3eMJICHHS 1IEXiB Ta MPUUHSITO JO BCTAHOBICHHS KOHTYPH
3a3eMJICHHSI.

B exkoHOMIYHIMi 4YacTHWHI TPOEKTY TMPUBEACHI EKOHOMIYHI IOKA3HUKH
KOMILJIEKCY, TaKi sIK KamiTaldbH1 3aTpaTu Ha OYyIIBHUIITBO, €KCILTyaTalliifHi BUTpaTH

Ta piYHUMA POH] 3apOOITHOI MIATH POOITHHUKIB.
Teopernuna iHpopmailisi o BUKOHAHOMY TTpoekTy (BucHoBKM)

CopTyBaJIbHUII KOMIUIEKC NOBUHEH OyB OyTHM NOBHICTIO aBTOHOMHUM Ta
YKUBUTUCS BUKIIFOUHO BiJl IPUJIETIIOL COHAYHOT €JIEKTPOCTaHIIIi, Ka, B CBOIO UEpry,
Oyle TakoXX MXUBUTU MPWIETNl TMOcelaeHHS. J[7s >KUBJIEHHS KOMILUIEKCY BHOYI
MOBUHHI Oy BUKOPUCTOBYBATHCA aKyMYJIATOPHI Oatapei 3arajibHOI0 MICTKICTIO
1.3MBrt*rop, ane ix BapTicTh BUSBHJIACS B JIEKUIbKA pa3iB OLIBIIOI 3a BapTICTh
yci€i enekTpuuHoi Mepexi npoekty BkIouyHO 3 KTII. Ockiabku >KUBJICHHS
MOMAEThCSI HA JIPYroMy piBHI Hampyru, TOo 1 Tapudu Ha EJIEKTPOCHEPTilo,
CIOKMBaHy 3 MeEpexi, JAOCUTh HH3bKi. ToMy OyJ0 TPUIHATO pIlIEHHS HE
BCTAHOBJIIOBATH HisIKI aKyMYJISITOPHI MTOTY>KHOCTI.

B ineanpHomy Bapianti TII 35kB He moTpiOHe, Tak SIK 1O KOMIUIEKCY
xuBneHHs unuio 6 Hanpsmy Big CEC Ha knaci Hanpyru 10xkB. Toai na micui TIT
po3tamoByBaBcs po3noaunsunii myHKT PIT 35kB. Came uepes 11e Ha T1aH1 TPOEKTY
TII 306paxyerbes sk PII.

Kutnosa OyaiBist Moxe BMmicTuta A0 160 oci0, mo 3abe3neuye pe3epB Ha
MOJKJIMBICTh TOJANBIIOTO PO3MIMPEHHS, HAMPUKIAA ISl BIAKPUTTSA II€ OJHOTO
1exy. 3BiCTHO Bci OyaiBil oOjagHAHHI KOHAMIIIOHYBAaHHSM, IO 3abe3mnedye

MPAIliBHUKIB MTPOXOJIOAOI0 BIITKY Ta CBIXXHM TIOBITPSIM B Oyb-SKY TTOPY POKY.



0. BRIEF DESCRIPTION OF THE PROJECT

During the work on the diploma project was designed a complex for waste
sorting. It includes two sorting shops - a production complex, a residential building
and an administrative building - a residential complex.

The power of the whole complex, as well as each building and sector
separately was calculated. According to it, the power supply scheme of the shop
was selected and the capacities of the necessary transformers and sections of power
cables were calculated. It was customary to supply the complex with a 35 kV
overhead power transmission line, which enters the 35 kV transformer substation
(PTI 35 kB on the plan), and 10 kV power cables mounted in trenches depart from
it. From there, they enter two complete 10 / 0.4 kV transformer substations, one of
which supplies the residential complex and the other the industrial one. Dry
transformers, which are more reliable, cheaper to operate, and more fire-safe, were
installed in the CTS. An oil transformer is used on the 35 kV TS. 250 kVA
synchronous capacitor batteries will be used to compensate reactive energy.

0.4 kV electrical network wiring was selected and performed for sorting
shops. A combined power supply scheme using a distribution bus was chosen. The
protection of electrical equipment on both the 0.4 and 10 kV sides, where the
protection is performed by vacuum switches, was also calculated. The electrical
network and its protection were calculated for the residential complex and the
adjacent territory.

To check the reliability of the selected means of protection, the calculation
of possible short-circuit currents at different points of the system and different
types of short-circuits was performed. A selectivity map for visual control of the
reliability of the selected protection is constructed.

Power batteries capacity was chosen, but they were not used in the project
due to their huge cost and cheaper alternatives.

The section of labor protection is attached to the project, where, among other
things, the calculation of grounding of shops was performed and the grounding

contours were accepted for installation.



The economic part of the project presents the economic indicators of the
complex, such as capital construction costs, operating costs and the annual wage

fund of workers.

Theoretical information on the completed project (Conclusions)

The sorting complex had to be completely autonomous and powered
exclusively by the nearby solar power plant, which, in turn, would also feed the
nearby settlements. Rechargeable batteries with a total capacity of 1.3 MWh were
to be used to power the complex at night, but their cost was several times higher
than the cost of the entire electrical network of the project, including CTS. Since
the power is supplied at the second voltage level, the tariffs for electricity
consumed from the grid are quite low. Therefore, it was decided not to install any
battery capacity.

Ideally, a 35 kV TS is not required, as the power supply would go directly
from the solar power plant in a voltage class of 10 kV. At that time, a 35 kV
substation was located on the site of the TS. That is why in the plan of the project
TS is depicted as PII.

The residential building can accommodate up to 160 people, which provides
a reserve for the possibility of further expansion, for example, to open another
sorting shop. Of course, all buildings are equipped with power air conditioning
systems, which provide employees with cool at summer and fresh air at any time of

year.



1. BCTYII

HusbkoBonbTHI 1ex0BI Mepexi cucteM enekrporocradyanHs (CEI)
00CITyTOBYIOTh OUIBIIICTh TEXHOJIOTTYHUX MPOILIECIB, J¢ 3a/isHa 3HaYyHa KUIbKICTh
CJICKTPOIBUTYHIB, €JIEKTPO3BapIOBAIBHUX YCTaHOBOK Ta THIITHX
eJIEKTpONIpUMAYiB, IO CHOXHUBAIOTh Omu3bko 80% yciei enmexkTpoeHeprii B
npoMuciaoBocTi. ToMmy JuIs po3moATy eideKkTpoeHeprii Ha Hampysi 10 1 kB cmin
3aCTOCOBYBATH HAMOUIBI €KOHOMIYHI CHCTEMH, SKi 3a0e3MeuyroTh HEOOXiTHUMN
piIBeHb HAAIMHOCTI, OE3MeKH 1 3pYyYHOCTI eKCIuTyaTallii. Y CBOIO Yepry 4ucio,
MOTYXHICTh 1 MICIIE PO3TAIllyBaHHS IIEXOBUX TpaHCHOPMATOPHUX TMIACTAHIIIN
(ocnoBHux eneMeHTiB CEIl), HasBHICTP BUCOKOBOJIbTHHX €JIEKTPONpPHUIIMAaYiB,
BiiTaneHicTh 00'exkta Bix jpkepen skuBienHs (I'311, [IPIT Ta iHmi) 1 cTymiHb
0e3mepeOIHOCTI eJIEKTPONOCTaYaHHd 00’ €KTIB MPOEKTYBAaHHA, 1[0 BUMAaraeThCs,
BU3HAYAIOTh CTPYKTYpPY 1 mapaMeTpu po3MOAUIBHOI (MIKIIEXOBO1) MEpEki OUIbII
BUCOKOI HAIIpyTH.

CxeMu 1EXOBMX Mepex OyayrTh 3TiIHO HEOOXIJHUM KOHCTPYKTUBHUM
BUMOTaM TIANPUEMCTBA (TEXHOJIOTIYHUNA TIPOIIEC, KOHCTPYKTUBHE BHUKOHAHHS
MepexXi, YHIBEpCaIbHICTh MEPEXK1 1 JOCTaTHS THYYKICTH iX Mpu mepedyaoBi abo
3aMiH1 00JaJIHAHHS B pa3l NepexXoay Ha 1HIINI TEXHOJOTTYHHI MPOIIEC).

3amayero JUIIOMHOTO MPOEKTY € po3po0Ka CUCTEMHU €JIEKTPONOCTayaHHS
Xy COPTYBaHHS MYCOpPY, IO SIBISETHCS AaBTOHOMHOIO CHCTeMOw. B mexy
pPO3MIIIIEHI HU3BKOBOJIbTHI  €JIEKTPOCIOKHBAUYl TpU(Pa3HOTO 3MIHHOTO CTPYyMY
gactoroto 50 I'm, manpyroto 380 Ta 220 B. 3a HafmiiiHICTIO €IEKTPOTOCTaYaHHS
Crio)kuBaui  BigHOCAThCS  3aeOutbmoro go Il kareropii.  CepenoBuiie
MIPOMHUCIIOBOTO TIPUMIIIICHHS — HOPMAaJIbHE.

Mertor poOoTH € po3poOka HalIifHOT, YHIBEPCATbHOI 1 EKOHOMIYHO BUT1AHOT

CUCTEMHU T0J1a4l JIeKTPOCHEPril 10 CIIOKUBAYIB.



10. BUCHOBKH

B numiomuiit poGoTi Oyna BupimieHa 3ajada MPOEKTYBaHHS aBTOHOMHOI'O
KOMIUJIEKCY JUIsI COPTYBaHHS MycoOpy. BHKOpPHUCTOBYIOUM METOJMKH, OTpUMaH1
OPOTSATOM BHUBYEHHS JUCLUUIUIIH, OYyJI0 BHKOHAHO PpO3PAXYHOK EJIEKTPUYHHUX
HaBaHTaXeHb I1lexy. Ha miacTaBl oTpuMaHuxX AaHuX OyJiO BU3HAUYEHO KUIBKICTD 1
napameTpu TpaHchopmaTopiB KOMIUIEKCY. Uepe3 BeNMKY IUIONLY MiANPUEMCTBA,
HIJIbHICT HABAHTAXXCHHS BUSBUIIACH HU3BKOIO, Uyepe3 11e OYyJI0 MPUIHHATE PillleHHS
noctaBuTu 1Bl ogHoTpanchopmatopui KTII 3 tpanchopmaTopamu moTYXHICTIO
1000kBA nns BupoOHMYoro ta 630kBA s sxuioro OiokiB. JKuBjiIeHHsS Ha
kommuiekc mnonaaerbess 3 KTII PII 35kB ne BctaHoBieHO TpaHcpopmaTop
noTyxHicTio  1600kBA. JKuBieHHs HagXxoauTh 3 NTPWIETVIOI  COHAYHOT
€JICKTPOCTAaHIII, 1110 TOOYJ0BaHa JJIsl 3aI0BUILHEHHS MOTPE0 KOMILIEKCY.

Bapro 3a3nauntu, mo PIT 35kB mMoxke Oyt BIACYTHA 1 Ha ii MICLI MOXeE
oyrtu posramoBana PIT 10kB. Ile 3anexwuts Bix Bimmamenocti CEC. B manomy
BUIAJIKY OyJI0 00paHO BapiaHT 3 BIJACTAHHIO B1J PO3MOALIBYOTO MYHKTY CTaHLIi 6
KM.

Po3paxyHku Ha mpeamMeT KOMIIeHCAIlli PEaKTUBHOI MOTY>KHOCTI MOKa3aiH,
1o Ha ctoponi HH Tpeba BcTaHOBUTH TpH OaTapei CTATHYHUX KOMIIEHCATOPIB, 1110
OyIyTh MOBHICTIO KOMIIEHCYBAaTH PEAaKTUBHY MOTYXHICTh Ha ctopoHi HH.

Jlist enekTponocTadyaHHs COPTYBAJIbHUX JIIHIN OyJ0 NPUHHATO MaricTpajibHy
CXeMy 3 BHUKOPHCTaHHSM OJHOTO MAariCTPaJIbHOTO IIMHOIPOBOJA Ha JIHIIO Ta
po3mimieHHsM oxHoro PII, mo »uBuThCs Big kabenbHOI iHii 3a monomororo CllIla.
KTII po3mimieHa MakCUMalbHO OJIM3BKO A0 IICHTPY CIEKTPUYHUX HABAHTAKEHb.
Bubpano MaricTpalibHi ITMHOMPOBOAM, Kabemi /i KabeNbHUX JIiHIA Ta MPOBOJU
JUIS. TIOBITPSHUX.  EJeKTpocmokuBaul OyJi0 pO3MOAUICHO IO IIMHOMPOBOJAM,
BUKOHAHO PO3PaxyHKH ILJIOIII MIEpepi3iB KabeiB, Ta MepeBipeHo MaJiHHS HaNpyru
y BCIX €JI€MEHTaX CUCTEMU €JIEKTPOIOCTAaYaHHS.

Bubpano aBTomaTWyHi BUMHUKa4l 1 BIJMOBIAHI YCTaBKHU JJIsI 3a0e3MedYeHHs
3aXUCTy oOnagHaHHSA. BUKOHAHO PO3paxyHOK CTPYyMIB KOPOTKOTO 3aMHUKaHHS Ha

TPHOX CTYIIEHAX 3aXUCTY.
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Byno po3paxoBaHO €eKOHOMIUHY YACTHHY MPOEKTY, BU3HAUEHO KaIliTalIbHi Ta
MOTOYHI 3aTpaTH Ha BUKOHAHHS €JIEKTPUIHOT MEPEkKi KOMITIIECKCY.

Ha migcraBi BHKOHAHMX PO3paxyHKIB, MOYKHa 3pOOHMTH BHCHOBOK:
CIIPOCKTOBaHA CXema eJeKTporocTtadaHHs BiamoBimae Bumoram I[IYE i1 3matHa

e(eKTHBHO 3a0€3MEYNTH CIICKTPUYHOIO EHEPTIEI0 TAHUH KOMILIEKC.

J1Jist G171 IETaTbHOTO O3HAWOMJICHHS 3 MaTepiajgaMu KBamidikariitHoi podotu
3BEpTAMTECS /10 3aCTYITHUKA 3aB1IyI0U0TO Kadeapu eIeKTPOCHEPTEeTUKH
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