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PE®EPAT
[TosicHIOBaNIbHA 3aMKCKa 0 TUIUIOMHOI po0oTH «CucTEMA €IEKTPONOCTauaHHs

Ha3eMHUX Bi3yalbHUX 3aCc001B 3a0€3MEUCHHS MOJIBOTIB Ha aepoApoOMax IHUBIIHHOI
asiartii»: 41 ¢., 9 puc., 3 Tabn., 1 rpadik, 12 mreparypHuX JKepen.

O6’eKT MOCHIKEHHSA: TEXHOJIOTITUHHHA Tporiec Oe3nepebiiHoro 3a0e3neueHHs
CIICKTPUYHOIO €HEPTIEI0 HA3€MHMX BI3yalbHHX 3ac00iB 3a0€3MEUeHHS TOJBOTIB HA
acpopoMax IUBLIHHOI aBlalii.

[IpeameT AOCTIHKEHHS: CHUCTEMa EJIEKTPOIOCTAYaHHS BI3yaJlbHUX 3ac001B
3a0e3IeueHHS TOJIbOTIB Ha aePOAPOMax ITUBLIBHOI aBlalii.

Mera  gumuiomHOi  poOoTH:  MABWIICHHS  €(EKTUBHOCTI  CHCTEMH
CIICKTPOIIOCTAYaHHS HA3eMHHMX BI3yallbHUX 3aco0IB  TLIAXOM  3a0e3MeueHHS
HOPMOBAHOTO 3HAUCHHS Yacy NEPEMHUKAHHS a¢pOJIPOMHHUX BOTHIB.

Mertoam AOCTIKEHHS: MMiJ Yac BUKOHAHHA AWTUIOMHOI POOOTH TMPOBEIACHO
aHaJII3 CUCTEMH EJICKTPONOCTAYaHHS BI3yallbHUX 3ac001B 3a0e3NeUeHHS MOJIbOTIB Ha
aepoapoMax IUBUIRHOI aBiarii, BUKOHAHI PO3PaXyHKH HAMIHHOCTI CBITJIOCHTHAIBHOT
CHUCTEMH aepoapoMy 1 KaTeropii, Mo Jar0Th MOXKIUBICTH 0OpaTH BIITOBIAHI CIIEMCHTH
s il CTBOpPEHHS. 3ampoIIOHOBAHO METOJIWKY BH3HAUCHHS ITOKA3HMKIB HAMIMHOCTI
CHCTEMU EJICKTPOITOCTAYaHHsI BI3yallbHUX 3aC001B, K eaeKkTponpuiiMadis | kareropii
0COONMBOI TPYIH BIMOBITHO IO BUMOT MI>KHAPOJAHUX CTAaHAAPTIB 1 pEKOMEHAOBAHOI
npaktuku [CAO.

HoBum B poboTi € anroputM poOOTH aBTOMATHYHOTO BBOJIY PE3EPBHOTO
CJICKTPOIIOCTAYaHHS 13 3aCTOCYBAaHHAM CHEIIAIFHOTO MPHUCTPOIO Oe3mepediitHoro
enekTponoctadanns — UPS.

Pesynbratn panoi kBamidikariitnoi po60TH MOXYTh OyTH BUKOPHWCTAHI TPH
MPOCKTYBAHH1 CBITIIOCUTHAILHOT cucTemu aepoapomy I, I, 111 kareropiii.

KJIFOYBOBI CIIOBA: CBITJIOCUTHAJIBHA CUCTEMA AEPO/IPOMY,
EJIEKTPOIIOCTAYAHHS, JKUBJIEHHS, HAJJIUMHICTh, AEPOJIPOMHU
[TUBIJIBHOI ABIALII, EJIEKTPOITPMMMAUI, JUKEPEJIO XXUBJIEHHS.



MEPENIK YMOBHWMX NMO3HAYEHb, CKOPOYEHb, TEPMIHIB
CCA - cBIT/IOCMIHa/IbHA CUCTEMA aepospoMy.

3INC - 3niTHO-NOCagKoBa CMyra.

LIA - umBinbHa aBiauisa

TI1 - TpaHcopmaTopHa nigcTaHLis.

KTTI1 - KoMmnnekTHa TpaHcopmMaTopHa niacTaHLis.

MC - noBiTpsiHe CyaHo.

NAB - nigcuctema aepoLpOMHMX BOTHIB.

MEAB - nigcucteMa enekTponoctayaHHA aepoapPOMHUX BOTHIB.
BBI - BOrHi BUCOKOI iIHTEHCMBHOCTI.

AT A - on3enb-eneKTpUYHWIA arperar.

ABP - aBTOMaTn4HWiA BBIf pe3epsy.

H®C - HafiHICHO-(DYHKLiOHa/IbHA CXEMMU.

OBXX - mkepeno 6e3nepebiiHOro XXMBMEHHS.

CCR - pecypc 06MeXeHOi NOTY>KHOCTI.

IPU - iHTeneKTyasbHUIA npouecop.

UPS - mkepeno 6e3nepebiiHOro eneKTponocTavaHHs.

Or - ocobnuBa rpyna.
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BCTVYII

OpnHi€ero 3 HAWBAKIIUBIIMIAX CHCTEM acpOJAPOMY € CBITJIOCHTHAJbHA CHCTEMA
3a0e3neueHHs TONBOTIB. [Ipy BHKOHAHHI 3ax0Ay Ha TOCAAKY TWIJIOT TIOBUHEH
000B'sI3KOBO OAUWUTH TIEBHY KIJIBKICTh a€POAPOMHUX BOTHIB, AKI 3a0€3MEUyIOTh HOMY
HaIWHUHA BI3yaJlbHUH KOHTAKT 13 3eMJIci0. TakuM 4HHOM, CBITJIOCHTHAJIbHA CHCTEMA
Ha aepoJpoMax MHUBLIHHOI aBiallii pa3oM 3 Ha3eMHUMH PAAIOTEXHIYHAMH CHCTEMAMH
3a0e3neueHHs 3aX0Ay Ha MOCAJKy B CKIIQJHUX METEOPOJIOTIYHHUX YMOBAX BILTUBAIOTH
Ha pIBEHb OC3IMEKHU MOIBOTIB Y 30HI a€POIPOMY.

IIportecm BimmoBu Ta BigHOBIAcHHS CCA, ii mjacucTeM Ta €IICMEHTIB €
BHUITAJIKOBUMH TIporiecamMu, TOoMy Bu3HaueHHs HamiiHocTi CCA  Bemethesa 3a
JIOTIOMOT OO 3ac001B Teopii IMOBIpHOCTEH. OHIM 3 METOTIB (hopMaJTi3arlii MOYaTKOBUX
JTaHuX Tpo 00'ekT gociimxeHHs € modymosa HOC, ska npencrasise BKazaHuid 00'€KT
y BUTJIAJIl CYKYTTHOCTI HOTO CKJIQJIOBUX YAaCTHH, JIOTIYHO CIIOJTyUYE€HUX TIEBHUM YAHOM C
TOYKH 30PY HATIHHOCTI.

Jlnst aHamizy 0e3BIAMOBHOCTI 00'ekTy OyayeThes OJOK - cXeMa aHam3y
0€3B1AMOBHOCTI, IO IPEACTABJISAE COO0 CTPYKTYPHY CXeMy 00'€KTy, sSKa MOSCHIOE,
AKAM YHHOM BIAMOBHM CKJIQJOBHX YaCTHH OO0'€KTa CHPUYMHSIOTH HOTO BIJMOBY.

Hamiitaicte CCA Ta ii macucTeM JOCIIDKYEThCS CaMe TAaKHM YHHOM.



PO3AIN 1
AHANI3 BITYNIHAHNX HOPMATUBHUX JOKYMEHTIB LINBI/TbHOT
ABIALLIT

1.1 AHani3 eTany Bi3yas/ibHOro nisioTyBaHHA

HeoObXxi4HWiA Bi3ya/lbHWUIA KOHTAKT 3 HA3eMHUMUW OPIEHTMPAMM - BUAUMICTb YaCTUHU
Ha3eMHMWX OPIEHTMPIB abo Bi3yasibHNX 3aC00IB B YaC BUKOHAHHSA B3/1bOTY UM 3axX04y Ha
MocasKy B MPOMIDKOK Yacy, AOCTaTHbOr0 A4/19 OLIHKKL NifIOTOM MicLe3HaxomkeHHs MC
Ta LWBMAKOCTI MOro 3MiHW BIAHOCHO HOMIHA/IbHOT TPAeKTOopIT NOMbLOTY.

Oco6/1MBOCTI eTary Bi3ya/lbHOro NisioTyBaHHS

MyHKT 1.2.32 gokymeHTa [11] «WMccnenosaHnsa nokasanm, YTo MUIOTY B CPefHeEM
TpebyeTca okono 3,5 ¢ 4nd TOro, YToObl NEPeKNOYUTLCA OT HABMOAEHUSA BHELLUHNX
BU3ya/IbHbIX OPWEHTMPOB K TMOKa3aHWAM MpuoopoB M 06paTHO K BHELUHWM
OpUeHTMpam».

MyHKT 1.4.42 UbOr0 X AOKYMEHTY: « /119 OLUeHKM TpaeKTopun NoseTa 0THOCUTENIbHO
oceBoi vHUM BT (NepemeHHas BenuumnHa, ynomsaHytas B n. 1.4.15, 6), Tpebyetca

0KO0/0 3 C».

Puc. 1.1. ETan Bi3yanbHOro nifnoTyBaHHS.
[N ycTaHOBKM Ta NIATPUMKN HEOOXiJHOro Bi3ya/lbHOrO0 KOHTaKTy 3 Ha3eMHUMW

OpieHTMpPamMn NIiNOT NOBWHEH, AK MiHIMyM, cnocTepirat 150 M AiNsAHKY 3eMHOI



MOBEPXHI 3 Ha3eMHUMW opieHTUpamu. dopmyna MPUAHATTA pilleHHA Ha eTani
Bi3ya/IbHOTO MifIOTYBaHHA Ha AiNAHUI Bif BMCOTWM NOYaTKy Bi3yaslbHOI OLIHKM [0

BUCOTU NPUIAHATTS PilLIEHHS HaBefeHa Ha puc. 1.2.

Puc. 1.2. ®opmyna NPUMHATTA piLLeHHSA Ha eTani Biya/lbHOro NifioTyBaHHS.

B noKyMeHTi [3] TakoX ckaszaHo «CreflyeT MMeTb B BUAY, YTO MUIOT He
MPMHUMAET MrHOBEHHOrO PELUEHMS] MPU  JOCTUXKEHWM KOHKPETHOW  BbICOTbI.
daKTNYECKOE PeLLIEHNEe 0 NPOAO/MKEHNM 3aX0a Ha NMocaKy v Noc/eayoLLei nocaake
SBNSETCH  aKKyMYNSTUBHLIM MPOLIECCOM, KOTOPbI  3aKaHUMBAeTCs TONMbKO Ha
YCTaHOB/NEHHOW OTHOCWUTENLHOW BbICOTE. ECMN 00 AOCTUXKEHUSI BbICOTbI MPUHATUS
PELLEHNS OFHN He YCTaHOB/IEHbI, MPOLLECC BU3YasibHOI OLIEHKMN SBMISIETCS HEMOMHbIM 1

BEPOATHOCTb YX0/a Ha BTOPOM Kpyr OyfeT CYLeCTBEHHO BO3pacTaTb.
2. AHani3 cepTudikaliHUX BUMOT LMBINbHOT aBiauil YKpaiHu
BignosigHo o [2] enekTpuyHi npuiiMadi NOAINSTLCA Ha 3 KaTeropii:

I KaTeFODiFl - EHEKTDOHpMMMaqi, nepepmBaHHA €NeEKTPONOCTav4aHHA AKX MOXeE

CMPUYMHUTY 3HAYHY Hebe3sneky Ta 6yab-AKi 30UTKN.



Jlo xareropii Il BigHOCATBCS eneKTpONpHiiMal, IEPEPUBAHHS €JICKTPOIIOCTAUYaHHS
AKUX TIPU3BOJUTH IO MACOBUX OpaKiB, MPOCTOIB, MOPYIICHHS HOPMAJIBHOT TISJILHOCTI
3HAYHOI KIJTBKOCT1 MICBKHX 1 CIJTCHKUX YKHUTEIIIB.

Enexrponpuiimaui 11 kareropii - pemra enexkrponpuiiMadiB, 10 HE MiAMAAAIOThH
i1 Bu3HaueHH: | ta Il xareropiii.

Ha aeponpomax 1muBUIBHOI aBiallii 3aCTOCOBYIOTHCSA eNekTpornpuiimaui I kareropii
ocobOauBoOi rpynH, Oe3nepediiiHa poOoTa SKMX MOTPIOHA 3 METOIO 3aM00IraHHs 3arposi
YKUTTIO JIFOJIeH, BUOyXaM, TI0KeKaM 1 MOMIKOKSHHSIM OCHOBHOTO 00y1aHaHHA. Tomy
JUIS HUX € okpemi BuMoru B jokymeHTaiii ICAQO.

Aepoapomue enekrpornocradanda 3 3IIC Tounoro 3axoay Ha mocaaky I, 11, III
KaTeropiii, mae OyTH Big ABoX jukepen [10]. Takum unHOM, KO Oy e BIAMOBA OAHIET
JiHI  €JEKTPOCHEprii, apyra JiHIS IIOBHHHAa OyTH CHOPOMOXKHA 3a0e3meuuTH
CICKTPONOCTAaYaHHS BCIX IMIKIFOUSHUX JIO HEi CIOXKMBAYIB, Ta CIIOKHUBAYIB TI€i JIHIT,
110 B1IMOBHJIA.

BignosigHo 10 BUMOT HOKyMeHTa [2]:

«11.2.2. ENexTpoXuBJCHHS NPUHAMAYIB €ICKTPOCHEPTii 0COOMMBOI TPYIMU MEPIoi
kareropii (Tabsm. 11.1) mOBUHHO 3MIHCHIOBATHCS HE MEHIIIC YUM B1J TPHOX HE3AJICIKHUAX
JUKEPEIT B OJTHOMY 13 TAKUX BAap1aHTIB!

1) mBox 3OBHIMHIX Kepena MO JBOX KaOeapbHUM JIHISIM dYepe3 JBa
TpaHchOpMaTOPH Ta aBTOHOMHE JKEPEJIO KUBJICHHS, 10 PE3ePBYE 0O0MABA 30BHIIHI
HE3AJIC)KHUX JDKEPENa,

2) OTHOTO 30BHIMIHBOTO JDKEPENIA 1 IBOX B3aEMO3aMIHHAX aBTOHOMHUX JIKEPE
KUBJICHHS, 110 3a0€3MeUyI0Th PE3EPBYBAHHS 30BHINHBOTO JHKEPENA,

3) 0IHOTO 30BHIMIHBOTO JHKEPENA, OJHOTO aBTOHOMHOTO JU3EITh-EICKTPUIHOTO
arperary 1 XIMIYHOIO pKepella CTpyMy, Mo 3a0esmedye poOOTy TEXHOJOTIUHOTO
00JTaIHAHHS TTPOTIATOM 2 TOJIUH,

4) nmBOX 3OBHIMHIX JHKEpea TO JBOM KaOeNbHUM JIHIAM Yepe3 JBa
TpaHchOpPMATOPH 1 XIMIYHE JHKEPENIO CTPYMY, IO 3a0e3Mmeuye poOoTy TEXHOJOTTIHOTO

obnagHaHHS HA TPOTA31 2 TOIUH.»

10



[ToTy’kHICTh aBTOHOMHHX JKEPENT TOBWHHA 3a0€3MedyBaTH MaKCHUMAaJTbHE

HABAHTAXKCHHA CJICKTPONPHIIMAUIB Ta EJICKTPOCIOXUBAYIB Ta 3abe3medyBaTh

HOpMalTbHY Oe3nepebiiiny poboty. [lpm mboMy, BUKOHAHHA Mae OyTH OKPEMOIO

KaOeTBHOIO JIIHIEIO, MPOKJIAJACHOI Oe3mocepeiHho A0 enekTponpuitmauis. [lomaua

CICKTPOCHEPTIi BIJI IMATKA, 10 3HAXOAUThCA B TI1, MOBMHHA 3MIMCHIOBATHCS MIHIMYM

BiJi JBOX KaOebHUX JIHIN NPOKIaACHUX B TOBITPl. JI0 HU3BKOBOJBTHUX IIMTKIB

CICKTPOCIOKHUBAHHSA PAIOTEXHIYHOTO, CBITJIOCHTHAJILHOIO Ta METEOPOJIOTIUHOTO

O6J'IaI[HaHH$I MaroTb HiI[KJ'IIOLIaTI/ICB JIAIIE CIOKUBaYl JJ1A 3abe3neueHHsA pO6OTI/I 1105D.€

06’exTiB. B Tabmun 11.1 HaBeaeH1 BUMOTH 10 €IEKTPOMIOCTAYaHHS 00 €KTIB.

Tabmuis 1.1
Tabmuma 11.1. Bumorn o enekTpornocTauants 00’ €KTIB
Ne | Haiimenysanas Ha 3I1C (ranpsvky) Ha 3I1C (manpsmky) Ha 3I1C (ranpsvky)
/| ob'exra (enextpo- HETOYHOT'O 3aX0Jy Ha TOYHOTO 3aX01y Ha TOYHOTO 3aX0AY Ha
o nmpuiMaya) MOCaKy Ta Ha nocaaky | kareropii nocaaky 11 1 1T
HeobnaxHanii 3[1C Kareropiu
Karero- | Ilpunycrumu | Kareropi | Ilpumyctumu | Karero- | Ipunyctim
pis W Jac o U "ac pis W Jac
CTICKTPO MEPEPBH B CIICKTPO MEPEPBU B CICKTPO | TEPEepBH B
HnpuiiMada CICKTPO- npuiiMad CIICKTPO- npuiiMad | eJeKTpo-
ITOCTAYaHHI, a MOCTAaYaH- a MTOCTAYAHHI,
CEK Hi, CCK CEK
1 | Ceitno-curnansae
oonaguauusa(CCO
):
- IS I1 60 or 152 or 1
3a0e3MeUCHHS
MOCAIKH 1 37bOTY
- IS I1 60 I 15 1 15
3abe3neUCHHS
PYiIHHA 1O
acpoapoMy:
a) Oiuni BorHi PJ]
1 aepoApOMHI
3HAKHU;
0) cTon BOTHI, _ _ _ _ or 1
ocboBi BoTHI PJ]
2 OCITI (BITPM, I 60 I 60 I 60
AITPM)

11



[Mpomosxxenns Tabmmmi 11.1

2 3 4 5 6 7 8
PMC:
- KPM I 60 13 154 or 0
-T'PM I 60 13 154 or 0
- BHYTpIIIHIH - - - - I 1
MPM
- OmmkHINA I 60 I 604 I 1
MPM
2 3 4 5 6 7 8
- nanbHi i MPM I 60 I 60 * I 10*
Opranu OITP: Il 1 or 1 or 1
- 3acobu
aBlariitHoro
MIOBITPSIHOTO
3B'SI3KY;
- TUCTIETYEPCHKI Il 60 or 152 or 1
NyJIbTH 1 3ac00u
Ha3eMHOT0
aBlariitHoro
3B'SI3KY
MereooOmanHanns | 11,5 60 I5 60 I5 60
O06'exTn I6 60 I 60 I 60
paniooKamitHOrO
KOHTPOJTIO 1
pamioHasirarmii: -
OPJI-A, TTIPJI
- PJIC OJIIT - - - - I 17
- APIT 11,5 60 I 60 I 60
- MPJI 11 - 11 - 118 60
- OITPC (AITPC) I - I 60 I 60

12



3akiguenns Tadmum 11.1

1 2 3 4 5 6 7 8
- PCBH 16 60 16 60 16 60
- VOR I 60 4 I 60 4 I 60 4
- DME/N I 60 4 I 60 4 I 60 4
7 | ObuucnoBaabH - - or ITo or ITo
Uil HeHTp Ceprudikan Ceptudikaui
aepOaPOMHOI 1HHIIA HHI i
ACVYBC JTOKYMEHTALl JTOKYMEHTALIl
ii 3aBoy i 3aBOOy —
BHUpOOHMKA BUPOOHHUKA
8 | Pamiouentpu: - I111 60 60 I 60 60 IT 3030
ITPL — [TpPI
9 | 3aropomxyBasb L5 60 L5 60 I5 60
Hi BOTHI
aepOIPOMHHUX
HepeIiKon
10 | Oxoponne I5 60 I5 60 I5 60
OCBITJIEHHS,
OCBITJIEHHS 30H
NIEPOHIB HA
SIKMX
31HCHIOETBCS
00CITyroBy BAHH
s TACAKUPIB

1.3 AHaJi3 MIKHAPOJHUX CTAHAAPTIB i pEKOMEHI0BAHOT MPAKTUKH

3a BUMOTAMH MDKXHAPOIHUX CTaHAAPTIB 1 pekoMeHaoBaHoi npaktuku [KAO [1],
CHCTEMH EJICKTPOIIOCTAYaHHSA TMPOSKTYIOTHCS 1 HAAAIOTHCA TAaKUM YWHOM, 100 TpH
BIZIMOBI OOJIaJHAHHS TIUIOT HE BTPayaB HAJCKHOTO BI3yaJIbHOTO Ta HEBI3ZYaJIbHUX
KOHTAaKTy 3 OPIEHTHPAMH 1 HE OTPUMYBAB CIIOTBOPEHOT 1H(hopMaii.

Bianosiaao 10 moxymeHTy [5] yac mepekiTtoueHHs BOTHIO - Yac, HEOOX1THAN [T
BITHOBJICHHS 3aMIPSHHNA B 33AaHOMY HANPsIMKY (haKTHYHOI IHTEHCUBHOCTI BOTHIO IO

sHaueHHsA 50% mcna ii mamiEHA Hkde S50% 1Tpu mepeMHKaHHI  JDKEpen
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e/IeKTPONOCTa4aHHsA, KOMM BOrOHb (PYHKLIOHYE NMPU 3HAYEHHSAX THTEHCUBHOCTI 25%
abo BuLLe.

Bumorn pokymeHTta [4] And cnioxuBadiB efnekTpuyHOi eHeprii | kareropii
0c06MBOT rpynu nepeabayaloTb HAsfABHICTb TPbOX [KEPEen efleKTPOnocTavyaHHa 3
aBTOMaTUYHMM BBOAOM pPE3ePBHOIO [Kepenia efeKTponocTtayaHHA B pasi BigMOBU
OCHOBHOTrO.

BaxkaHo, W06 BBIf pe3epBHOrO [Xepena eNeKTponocTavyaHHs 34iNCHIOBaBCS Ha
CTOPOHI HU3bKOT Hanpyru. B npoTMBHOMY BMMaAKy HEOOXiAHO NMPUAMaTK LOAATKOBI
Mipy ans 610KyBaHHSA aBTOHOMHOIO [pKepesia efleKTpornocTayaHHs.

Yac nepeksito4eHHSA BOrHIO NMOBMHEH ByTK He Ginblue HixX 1,0 ¢. Lle o3Havae, Wwo
cuctema enektponoctadaHHs CCA MOBMHHA CKNafaTucs, NpUHaiMHI 3 4BOX [DKepen
e/IeKTPOMOCTauYaHHA: He3asIeXXHoro mxkepena (OCHOBHOIO) Ta OAHOIO PEe3epBHOrO -
aBTOHOMHOIO [pKepena.

Uac nepeMmMKaHHs BOTHIO HA0YHO JeMOHCTPYETbCA (puc 1.3.)

Yac nepeMMKaHHS BOTHIO, Lie He Yac NMepeMnKaHHA JKepen eneKTponoctavyaHHs

B TpaHC(hopMaTOpHin niagcTaHuii. Mo cyTi, Yac nepeMmKaHHA - Lie Yac nepepriBaHHA
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pobotu BorHIB. [leli yac Moxxe OyTH TIepeBIPEHH BUMIPIOBAHHSIM CHIIH CBITJIa BOTHIO
B MOJILOBUX YMOBaX a00 TUITOBUM BOTHEM, BCTAHOBJICHUM B Kamepi. Cri 3a3HaYUTH,
MO TPH TEPEMHUKAaHHI JHKEPET ENEKTPUYHOI CHEprii CBITJIOBHM TOTIK, IO
BHUITPOMIHIOETHCS JIAMITIOI0 PO3KapIOBAHHS, HE TaJa€ A0 HYJIbOBOT MO3HAUKH 3aBJSKH
TEILTOBIH 1HEPIIIi B HUTII po3kapioBaHH:. Lle He BITHOCHTHCS 10 CBITIOAI0HUX JIAMIL,
y SIKAX THEPIIIHAHICTD HKepesia BUMTPOMIHIOBAHHS MPAKTHYHO OC€31HEPITIHHE.

JIitst aepoapOMHHX Bi3yaabHHX 3acO0IB CIIiJT 3a0€3NEeUUTH PE3CPBHE HKEPEIIO
CJICKTPOTIOCTAYAHHS, IO 37aTHE MPOJOBXKWTH EJEKTPOIOCTAYaHHS TP BIJIMOBI
OCHOBHOTO JiKepena. [lig'eqHanHs Kepea eNeKTPOIOCTayaHHsd 0 THX 3aC001B, I
AKAX HEOOX1THO Tepea0aunTH PE3ePBHE CICKTPOTIOCTAYaHHSA, MPOBOAUTHCS TAKUM
YUHOM, 100 111 3aco0M MPUHMAINCh BIAMOBIAHO M0 Tabmuil 8-1, mo CTOCyIOThCS
MakcuManbHOro dacy mepemukanusa. s 3I1C, mpusnadeHoi mis 3750TY B yMOBax
nansHOCTI BuauMocTi Ha 3I1C menme 800 M, mepeadadaeThes SNCKTPONOCTAYaHHS, IO
BI/IMOB11a€ BUMOTam Taduin 8-1.

[Ipu mpoekTyBaHHI €IEKTPHYHUX CHCTEM HEOOX1JHO BpaxoByBaTth (haKTOPH, SKi
MOXYTh TPHU3BECTH JO TOPYIICHHS HOPMajbHOI pOOOTH, Taki, SK BTPATH B
SICKTPUUHIA MEPEXKI1, IKICTh MOCTAYaHHS 1 T.]I.

Enexrponocrauanns CCA 3miticHtoeThes Bia omuoi TII, ae po3rammoBaHo qBa CHIIOBAX
TpaHcgopMaTopa JI0 AKHUX 3aBEJACHO ABA KaOel Bl IBOX BUCOKOBOJIBTHHX 30BHIIIHIX
HE3AJICKHUX JHKEPEN €JICKTPOIIOCTaYaHHS.

B sxocTi pe3epBHOro mKepena eaeKTPONOCTavyaHHA BIAMOBIAHO A0 BHMOT
m.11.2.2, [1], BUKOPUCTOBYIOTHCA AaBTOHOMHE JIKEPENIO €JIEKTPONOCTAYaHHS - AU3EIb-
reHepaTOpHME arperat HoOMiHaAIBbHOI motyxkHOocTi 150,0 — 250 kBA, HOMIHAIBHOI
Hanpyru 400/230 B, wactororo 50 I'm, B kibKOCTI 1 MTYKH, 1110 BCTAHOBJICHUHN B I ITH
metpax Bia TII 1 mpu3HaueHuit ;g BUKOpucTanHs 3a Mexamu T11, mpocto Heba.
Pospobnena 3aranpHa enexktpuuna cxema TII mpemcraBnmena na kpecnerni Nel. Ha
MiJICTaBl TaHOi cXeMHu (POPMYETHCS TPUHITUIIOBA €JIEKTPUYHA CXeMa MICIs BUOOPY

BUPOOHUKA €JICKTPUUHOTO O0JIaIHAHHS.
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Tabnuia 1.2

Tabmums 8.1 IKAO. Yac nepemukanss sorais 3I1C.

3IIC CaiTnocurHanbHi 3acobu, motTpelyrommi MakcumanbHui 9ac
€JIEKTPO3a0e3MeueHHs NepEeMUKaHHS
HeoOnannana Cucrema Bi3yanbHOI 1HAMKALI T1icaan
IMocaaxosi BorHi 3I1C
Bxiaui Borai 3I1C
O6mesxyBaspHl BorHi 3T1C
ObnanHana st Cucrema BOTHIB HAOMMKEHHS 15¢
HETOYHOTO 3axoay Ha | Cucrema Bi3yasibHOI IHIUKALI TJ1iccaan 15¢
MOCAKY IMocaaxosi BorHi 3I1C 15¢
Bxiaui Borai 3I1C 15¢
O6wmexyBanpai BorHi 311C 15¢
3aropoKy BaJbHI OTHI 15¢
ObnanHana st Cucrema BOTHIB HAOMMKEHHS 15¢
TOYHOTO 3aX01y Ha IMocaaxosi BorHi 3I1C 15¢
MOCANKY IO Cucrema Bi3yanbHOI IHAMKALIT TJiCAaH 15¢
kateropii | Bxinni Borsi 3I1C 15¢
O6wmexyBanpai BorHi 311C 15¢
Borni ocHoBHuii PJIA 15¢
3aropoasKyBaJibHI BOTHI 15¢
ObnanHana st bnuspka no 3I1C 300-meTpoBa Ic
TOYHOTO 3aX01y Ha IUTSTHKA CHCTEMU BOTHIB HAOJIMKEHHS 15¢
MOCANKY IO IHImi miastHKY cUcTeMu BOTHIB HaOmvkeHHsT | 15¢
kateropii 1I/111 3aropoKy BaJIbHI BOTHI 15¢
ITocaakoBi BOTHI Ic
Bxinni Borai 3T1C Ic
O6wmexyBanpai BorHi 311C Ic
Ocrposi BorHi 3I1C Ic
Borsi 30HU npu3eMIIeHHS Ic
Bci Bori minii "CTOIT" Ic
Borni ocHoBHuii PJ{ 15¢
BIIIT, npusHauena ans | [Tocankosi Borai 311C 15¢
3mboTy B yMoBax | OOmexxyBanbHi BorHi 311C Ic
nanpHOCTI BUAUMOCTI | OcboBi Borail 3I1C Ic
Ha 3I1C menme 800 m | Bcei Borni ninii "CTOIT" Ic
Borni ocHoBHuii PJ] 15¢
3aropoasKyBaJibHI BOTHI 15¢
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BucnoBok

1. Aram3 ocoGmmMBOCTEH eTary BI3YaJbHOTO MUJIOTYBAHHS JEMOHCTPYE, IO
BiMoBa cuctemu enekrponocradyanas CCA mpusseae a0 BTpath eximaxom [IC
HEOOXI1THOTO BI3YaJbHOTO KOHTAKTy 3 HA3€MHHMH OpPIEHTHpPAaMHW, Ta B KpaIIoMy
Bumaaky, Biaxomy [IC Ha apyre koo, a B HAWTIPIIOMY BHITQJAKYy BUHUKHCHHS
aBlaIiifHOI MpuUTOIM — aBapii abo karacTpodu.

2. 3a pesynbTaTaMu aHa/li3y HOPMATHBHO-TEXHIYHUX TOKYMEHTIB ITUBIILHOI
apiami Ykpainu, cydacHWx craHmaprtiB 1 pekomeHmami [KAO, mma mpoekTyBaHHS
CHCTEMH 3 YacOM TEPEKIIOUeHHS BOTHIO Ha piBHI 1,0 ¢ Halikpamum BapilaHTOM €
BUKOPUCTAHHS IBOX HE3AJICKHUX JKEPEIT €ICKTPOIOCTAYaHHS 1 OJTHOTO aBTOHOMHOTO
JDKepena.

3. Cmipg 3a3nauntw, mo 3 01.04.2021 siTunsusaanii qokymednt CBIIAY BTparus
CHJIy 1 3apa3 BUKOPHUCTOBYEThCS JOKYMEHT [3], AKWii MMOBHICTIO B1JAIOBIIa€ BUMOTaM
IKAO. B roii e yac pekomenanii IKAO 1mo10 HeTOYHOTO 3aX0Ay Ha IMOCAIKY, TAKOXK

e HenpuitHITHUME. Kpare caiaysatn sumoram CBI[AY .
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PO3/11LI 2
®OPMYJIIOBAHHSI BUMOT 111010 HAXITHOCTI
EJEKTPOIIOCTAYAHHSI CBITJIOCUTHAJILHOI CHCTEMH
AEPOJIPOMY

2.1. OOrpynTtyBaHHSI HeOOXiZHOCTI BH3HAYEHHSI NMOKA3HUKIB HAJIHMHOCTI

CBITJIOCUTHAJILHOT cucTeMu aepoapomy I karteropii

PiBens Oe3nexku TOMBOTIB HA €Talll BI3yalbHOTO TMIJIOTYBAHHA B TPOCTHX 1
CKJIQJHUX METEOPOJIOTIYHUX YMOBAX BH3HAYAETHCS HAMIMHICTIO Ta MPABHJILHAM
(hyHKIIOHYBAaHHSM B13yaJIbHUX 3ac001B 3a0€3MeUeHHs O€3MEeKH MOTHOTIB.

VY cBoro uepry, npaBuibHE (PYHKITIOHYBAHHS Bi3yaJbHHX 3aC001B BUSHAYAETHCS
IK HAIIHHICTIO CaMHUX BI3yalbHHX 3aco0lB, TaK 1 HAAIMHICTIO CHCTEMH iX
CJICKTPOITOCTAYAHHS,

Jlis monepe AHLOTO HOPMYBaHHS HAMIHHOCTI cUcTeMU eekTponocTadands CCA
He0oOX1/1HO, 1100 ii HamiiHICTH OyJia OuThIe a00, MPUHAKWMHI Ha PIBHI 3 MOKa3HUKAMH
HaminocTi camoi CCA. Jlna BuUKOHAHHS 1€l YMOBH OyJie TIPOBEICHO BU3HAUCHHS
nmoka3HuKiB HaaiitHocTi CCA 1 kaTeropii.

Biamosigao mo makasy [3] Bix 20 ksiTHsa 2021 poky, BC1 TE€XHIUHI BUMOTH JI0
BI3yaJIbHUX 3aC001B aepOAPOMY 1 CHCTEM iX €JIEKTPONOCTAauYaHHA PETIIaMEHTYIOThCA
MikHapomgauMu CraHmapTamMu Ta PeKOMEHIOBAHOK MPAKTUKOK MikHApOHOT
opraHi3anii DUBLIbHOI aBiaitii, [4].

BigmoBa BOTHIO - OIS, SIKA TIOJIATAE y 3HMIKCHHI CHITH CBITJIA BOTHIO Y 3aJaHUX
KyTax poscitoBadHs TmoHanA 50% mMOpIBHAHO 3 HOPMOBAHOIO CHJIOKD CBITJIA
HOBOTO BOTHIO.

Kpurepii BimmoBu cdopmynboBadi B [1] TpakTHYHO i BCIX OCHOBHHX
migcucteM CCA 1, 11 xareropiii muist GyHKITH 37T6OTY 1 TIOCATKH.

byns-sxa Bignmosa CCA 3a vac BI3yaJbHOTO KOHTAKTY, sikuid Tpusae Big 10,0 mo

60,0 cexkyHn, Bi BUCOTH MPUHAHATTA PilieHHS A0 ToBHOI 3ymuHKH [IC moTeHIiiHo
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MO€ TTPUBECTH JI0 BTPATH MUIOTOM Bi3yaibHOI opieHTamli. TakuM YMHOM, TIPOTATOM
yeboro uacy B3aemoii exinaxy [1C 3 sorassmu CCA, ii BiAMOBa MOKe OYTH TPHIHHOIO
BUHUKHEHHA 0co0mmBoi cutyamii mia [IC, To6To YMHWTH BIUTMB Ha PIBEHDb OC3MEKH
MOJTHOTIB.

Braxaetncs, mo BizyanbHa 1H(GOpPMAIIis, OTPUMAaHA BiJ KOXHOI 3 MIJICHCTEM €
OJ/THAKOBO BAXKJIMBOIO, TOMY BiaMOBa xoua 0 oxHiei 3 miacuctem CCA mpuUBOAUTH 110
BIZIMOBH Bciel cucreMu. HaligacTimm crmocTepiraeThcs ABAa THUIMHM BIJAMOB ITACHCTEM
CCA:

1. BiamoBa macucremu aeponpomuanx BoTHIB (ITAB) - BigOyBaeTbes mpu
BIJIMOBI TMEBHOI KUJTBKOCTI BOTHIB, IO OLITBINE MPUITYCTHMOI KIJTBKOCTI , 200 BIJIMOBI
nBox BorHIB miapsia. Bimmosa [TAB dikcyeThcs aBTOMaTHIHO 0/1pa3y MICHs BIAMOBH,
akimo CCA obnagHaHa CHUCTEMaMH aBTOMAaTHYHOTO KOHTPOJIIO TEXHIYHOTO CTaHy
acpOAPOMHMX BOTHIB. SIKIIO Taka CHCTEMa HE BCTAHOBJICHA, MPOBOJATHCS TLIAHOBI
MEPEBIPKA TEXHIYHOTO CTaHYy BOTHIB, MEPIOAUYHICTh SKUX 3a3BWUYail CTAHOBUTH 12
roguH. To6to B mepiom Mixk apoma nepesipkamu, CCA MOXe pPO3TIAAATHCS AK
HEBITHOBJIIOBAHA CHCTEMA.

2. BiamoBa miacuctemu enekrpornoctauans acpoapomManx BorHiB ([IEAB)
B1IOYBAETHCA TIPH BIAMOBI OyIb-SIKOTO 3 ii €JIEMEHTIB — PETYJIATOPIB SICKPABOCTI,
kabemo abo 13o5motounx Tpancdopmaropis. akT BIAMOBH (PIKCYETHCS aBTOMATAYHO,
0/pa3y X ICJII HACTaHHS BlAMOBH.

B mixxHapO1HOMY HOPMATUBHO-TEXHIYHOMY JOKYMEHTI [ 1 | BHCYHYTO BUMOTH JIO
PE3EPBHOTO JpKepenia eNeKTponocTauaHHs. L1 BUMOrY npuBEeISHIH B IIEPIIIOMY PO3ILITI
tabmumi 8.1. Bkazanuii pexoMeHIOBaHWI Yac TIEPEPBU B EICKTPOIIOCTAYaHHI
CBITJIOCUTHAJILHOTO OOjagHaHHs aepoapomy. Ll pexkomeHmaiis He Moxke OyTH
MPUIHATHOIO, TaK AK €Tal BI3yaJbHOTO MUIOTYBAaHHS TPUBAE BCHOTO MPUOIM3HO 15

CEKYH/I.
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Puc. 2.1. Cnuctema enektpo3sabesneyeHHs CCA.

EnektponoctayaHHa CCA (puc. 2.1) 3A4IMCHIOETHCA Bif ABOX CeKUid LUMH
rapaHTOBaHOrO efIeKTPonocTavaHHsA - cekuii 11 cekuii 2.

KoxeH 3 cnnosux TpaHcgopmartopis Ha KTTT npawtoe Ha BifNOBiAHY CEKLit0 LUWH
rapaHTOBaHOIO e/IeKTPOMNOCTa4aHHs, 3a6e3neyyoun HaBaHTaXXeHe pe3epBYBaHHA 000X
CeKUin WwuH. [8]

Pe3epBYBaHHA LUMH 34iANCHIOETLCA HA CTOPOHI HW3bKOT Harpyru CekuinHUM
BUMMKAYeM Mpuiagy aBToMaTUYHOIO BBOAY Pe3epBHOro efiektponocTtadyaHHs (ABP).

ABTOHOMHE [PKEpPeno efleKTPOnocTayaHHa - Aun3eNib-reHepaTopHWUiA arperaT 3a
pornomoroto  ABP  3AiiiCHIOE HaBaHTaXeHe pe3epBYBaHHS 000X CeKuid LWH
rapaHTOBaHOro efieKTponocTavaHHsA. Yac 3anycky i BUXOZY B HOMIHA/IbHUIA PeXunm
aBTOHOMHOIO [pKepena cknagae He 6inbwe 150 c. BBefeHHSA pe3epBHOro
efleKTpornocTa4yaHHA Bif [AM3eflb-TeHepaTopHOro arperaty npu BiAMOBI OCHOBHOIO
[PKepesia efieKTponocTa4yaHHsA 34iMCHIOETLCA B aBTOMATUYHOMY PeXXMMI 3a Yac, Lo He
nepesuwye 15,0 c. signosigHo go sumor n. 11.2.5, [1]. Perynatopu AckpasocCTi
pO3TalLIOBaHI B anapaTHil 3ai, Wwo 3HaxoanTtbes B 10 m Big TI1 i nigkntoyeHi o 060x
CeKL|i/ LWNH rapaHTOBaHOr0 ef1eKTPOnocTavaHHs.

Y pa3i BUHWKHEHHA Ha eTani Bi3ya/lbHOro ninoTyBaHHA BIAMOBM CUCTEMU
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e/IeKTponocTa4yaHHA aepoapPOMHUX BOTHIB, Lie MOXKe MPU3BECTM [0 BTPaTU eKinaxom
MC HeobXigHOro Bi3ya/lbHOr0 KOHTAKTY 3 Ha3eMHVMMW OPIEHTUPAMU Ta BUHUKHEHHIO
0co6nmBoT cutyauii Ha 6opty INC.

3apa3s y CBIT/IOONTUYHUX CUCTEMAX Cy4aCHUX BOrHIB BUKOPUCTOBYHOTLCA
KOMMaKTHI  Fa/loreHHI  flaMnu  po3XKaptoBaHHA 3 KOHLEHTPOBAHOK  HUTKOKO
POKAPEeHHS, L0 MatoTb 3Ha4yHy rabapuTHY SCKPaBiCTb | TEXHIYHWI pecypc, WO
pocsarae 4000 roguH. Ha npakTuui Ue o3Hayae, Wo 6ind ABOX - TPbOX POKIB He

NOTPi6HO 3aMiHIOBATK [IpKepesa CBIT/a.

2.3.  OpIEHTOBHUI PO3paxyHOK NOKa3HMKIB HaAIMHOCTI CBIT/IOCUTHA/TIbHOT

cuctemu 1 Karteropii

KpuTepil BigMOBK, AKi CPOPMYb0BaHI B JOKYMEHTI [1], BKa3ytOTb, L0 KOXKHa
nigcucTemMa BOrHIB Mae CBIil KpuTepin BigMoBuW. Lii KpuTepii HaBeaeHi B Tabnuui 2.1.
Tabnuud 2.1

3HayeHHs KpuTepiis Bigmosu nigcucrem CCA 3a ctaHgaptamu IKAO[1]

Hassa nigcvcremmn CCA KifbKiCHWIA KpUTepil
BiAVOBY, %
[MiacvcTema BOTHIB 15
HaO/DKEHHS
[MiacvcTema BOTHIB -

CBIT/IOBOTO FOPV30HTY

[Migcuctema BXIAHUX BOTHIB 5
3ric

[igcvcTema 0OMeXyBarbHIX 25
BorHiB 3C

Migcctema GIYHMX  BOrHIB 5
3ric

Migcctema GIYHMX  BOrHIB 5
HaO/DKEHHS

Migcuctema  GIYHMX  BOrHIB 10
3'C 30HM MpU3eMIEHHA

[Miacuctema OCLOBMX BOTHIB 5
3ric
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Ana npuknagy sisbMemo CCA tuny BBI-I 3 4OBXMHOIO 31ITHO-NOC3AKOBOT CMYTU -
2500 M Ta LWNPUHOM - 45M.

3arasibHa KinbKicTb BOrHis CCA:

- BXigHi BOrHi - 24uwr.

- O6mexyBa/bHi BOrHI - 12uwT,

- BiuHi BOrHi - 52wWr.

Puc. 2.2. Cxema po3rtallyBaHHs BorHis 3IMNC

TOYHOrO 3ax0Ay Ha rnocafky | kareropii.
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2.2.1. Po3paxyHoKk moKa3HHMKIB HaAIHHOCTI migcucremMu BXigHux BorHis 311C

MakcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIAMOBHIIM, NPH SKIHM IJICHCTEMA
30epirae npane3gaTHuii cran — Nm=24-0.15=4.

CepenHiit gac HapoOITKY Ha BIAMOBY oauHOYHOTO BOTHIO — T0=2000 roauH.

Cepenniii vac HapoOITKy Ha BIAMOBY peryistopa sickpaBocti — T0=20000 rogux.

Cepenniit vac HapoOITKy Ha BigMoBy kabemo — TO=100000 roauH.

3aranbpHa KIJIbKICTh BOTHIB Nav = 24 mmiT.

MakcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIAMOBHIIM, NPH SKIHM IJICHCTEMA
30epirae npane3aaTHuii cran — Nm = 4 mir.

Yac BukopucTaHHs MiACUCTEMH — 12 rouH.

1. Bwusnauenns imMoBipHOCTI 0€3B1IMOBHOI pOOOTH BOTHIO 32 Hac t:

)

1
P, () =e ‘T = 0994018

2. BuznadueHHsA HMOBIPHOCTI 0€3BIAMOBHOI POOOTH PEryJIATOpa SACKPABOCTI:

)

_t(Ti
Pa®)=e To =0.9994

3. BwuzHaueHHs iiMOBIPHOCTI 0€3B1AMOBHOI poOOTH Kabemro 3a yac t:

)

_t(i
P.s(t)=e To’ =0.99988

4. BuzHaueHHSA WMOBIPHOCTI BIJIMOBH BOTHIO 32 4ac t:
Qu(t) =1—-P,,(t) = 0.005982

5. BwuzHaueHHsS WMOBIPHOCTI O€3B1AMOBHOI POOOTH MIACUCTEMH OIYHAX BOTHIB:

Nm

(N, — i+ 1)! . l.

Fpav = z [(Nav — i e far (7 Qay(8)'f = 0.999
i=0

6. Bwu3HaueHHS  WMOBIPHOCTI  BIIMOBH  MIJACHCTEMHW  OIYHMX  BOTHIB!
Qpav(t) = 1= Pgy(t) = 0.001
7. BwusHaueHHS HMOBIPHOCTI 0€3B1IMOBHOT poOOTH KabeIIbHOI JIiHIi:
Pen(t) = Ppg(£) * Pyas(t) = 0.9992
Preav(t) = P (1)2 = 0.9985
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8. BusHaueHHA MOKA3HUKIB HAMIHHOCTI:

Pocca(t) = Pogy(t) * Ppeay(t) = 0.998

2.2.2. Po3paxyHoK MOKa3HHKIB HAAIHHOCTI MiZACHCTEeMH 00MeKYBaJIbHHX BOTHIB

MakcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIAMOBHIIM, NPH SKIHM IJICHCTEMA

30epirae npane3gaTHuii cran — Nm=12-0.15=2.

CepenHiit gac HapoOITKY Ha BIAMOBY oAMHOYHOTO BOTHIO — T0=2000 roauH.
Cepenniii vac HapoOITKy Ha BIAMOBY peryistopa sickpaBocti — T0=20000 rogux.
Cepenniit vac HapoOITKy Ha BigMoBy kabemo — TO=100000 roauH.

3arambHa KibKICTh BOorHIB Nav = 12 mr.

MaxkcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIJIMOBHIIM, TPH SKIH IJICHCTEMAa

30epirae mpane3aaTHui cran — Nm = 2 mir.

Yac BukopucTaHHs MiACUCTEMH — 12 rouH.

1. Buznauenns #MOBIpHOCTI 6€3B1IMOBHOT pOOOTH BOTHIO 32 4ac t:

)

1
P, ) =e ‘T = 0994018

2. BuzHaueHHa WMOBIPHOCTI O€3B1AMOBHOI POOOTH PETyJIATOPa ACKPABOCTI:

—t()
Pa(t) = e T = 0.9994

3. Buznauenns iimoBipHOCTI 0€3B1IMOBHOI poboTH Kabemo 3a Jac t:

)

_t(i
P.s(t) =e T’ =0.99988

4. Bu3HaueHHs HMOBIPHOCTI BIAMOBH BOTHIO 32 4ac t:
Qu(t) =1—P,,(t) =0.005982

5. BuznaueHns iiMoBipHOCTI O€3B1IMOBHOI PpOOOTH TICHCTEMHU OIYHUX BOTHIB!

N

(N — i +1)! - l.

paw = z [(Nav — i Drea a7 Qay(6)7) = 0999
i=0

6. BusnaueHHs  WMOBIPHOCTI  BIAMOBH  TIJACHCTEMH  OIYHMX  BOTHIB!

Qpav(t) =1- Ppav(t) = 0.001
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7. BusHaueHHs1 HMOBIPHOCT1 0€3B1AMOBHOI PoOOTH KaOeIbHOT JIIHIi:
Pen(t) = Ppg(£) * Pyas(t) = 0.9992
Preav(t) = P (1)2 = 0.9985
8. BusnaueHHS MOKA3HUKIB HAMIMHOCTI:

Pocca(t) = Poay(t) * Pyeay(t) = 0.998
2.2.3. Po3zpaxyHok moKa3HHMKIB HaAiHHOCTI migcucTemu oiunux Boruis 311C

MakcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIAMOBHIIM, NPH SKIHM IJICHCTEMA
30epirae mpare3natanii crad — Nm=52-0.15=8.

CepenHiit gac HapoOITKY Ha BIAMOBY oauHOYHOTO BOTHIO — T0=2000 roauH.

Cepenniii vac HapoOITKy Ha BIAMOBY perysatopa sickpaBocti — T0=20000 roawH.

Cepenniit vac HapoOITKy Ha BigMoBy kabemo — TO=100000 roauH.

3aranbpHa KIJIbKICTh BOrHIB Nav = 52 mmiT.

MakcruMalibHa MOYJIMBA KUIBKICTh BOTHIB, IO BIAMOBHIIM, NPH SKIHM IJICHCTEMA
30epirae mpane3aaTHuii cran — Nm = 8 mir.

Yac BUKOPHCTAHHS ITJICHCTEMH — 12 TOIHH.

1. Buznauenns #MOBIpHOCTI 6€3B1IMOBHOT pOOOTH BOTHIO 32 4ac t:

)

1
P, () =e ‘T = 0994018

2. BuznaueHHsa WMOBIPHOCTI O€3B1AMOBHOI POOOTH PErysaTopa SCKpaBOCTI:

)

_t(i
Pa(®) =e To =0.9994

3. Buznauenns iimoBipHOCTI 0€3B1IMOBHOI poboTH Kabemo 3a Jac t:

)

_t(i
P.s(t)=e To’ =0.99988

4. BuzHaueHHA WMOBIPHOCTI BIJIMOBH BOTHIO 3a 4ac t:
Qu(t) =1-P,,(t) = 0.005982

5. BuzHaueHHs1 TMOBIPHOCTI 0€3B1AMOBHOI pOOOTH TACUCTEMHU OIYHUX BOTHIB!
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Nm

(N, — i+ 1)! . l.

Fpav = z [(Nav — i e fan (7 x Qay(8) = 0.998
i=0

6. BusnaueHHs  WMOBIPHOCTI  BIAMOBH  TIJACHCTEMH  OIYHMX  BOTHIB!
Qpav(t) = 1 = Py (t) = 0.002
7. BusHaueHHs1 HMOBIPHOCT1 0€3B1AMOBHOI PoOOTH KaOeIbHOT JIIHIi:
Pen(t) = Pog(t) * Pyas(t) = 0.9992
Prean(t) = Fen ()2 = 0.9985
8. Bu3snadeHHs MOKa3HUKIB HAMIAHOCTI:

Ppcca(t) = Ppav(t) * Ppeav(t) = (0.996

3aranpauii nokaszauk Hagaocti CCA ckmanae:

Ppcca (t) = 0.992

Jlna miacuctem CCA tumy BBI-1 HopMoBane 3naueHHs iiMOBIpHOCTI 0€3B1AMOBHOT

po6otu 3a 12 ronun nopisHIOe 0,998.
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BucHoBok

1. Jlna momepeansoro (opMyNrOBaHHS TOKA3HWKIB HAAIMHOCTI CHCTEMH
enexrponoctadanass CCA oOrpyHTOBaHO Ta JOBEACHO PO HEOOXITHICTh BU3HAYCHHS
HAMHHOCTI CaMe CBITJIOCUTHAIIBHOI CUCTEMHU.

2. Jlns CBITJIOCUTHAJILHOT CHCTEMH aepoipoMy | kaTeropii BU3HAUEHO OPIEHTOBHI
MMOKA3HWKKW  HamiiHOCTl. JlOBeAeHO, 10 TOKa3HWKW  HAAIHHOCTI  CHCTEMH
enekrpornoctauanass CCA maroTs OyTH Kpammmu 3a nmokazauku HagiiHocTi CCA abo
Ha OJTHOMY PIBHI 3 HAUMH.

3. Bumoru mo HaaifiHOCTI cuctemu enekrpornoctadanas CCA Tta ii mpaBUIBHOTO
(yHKIIOHYBAaHHS BW3HAUCHI Ta HAYKOBO OOTPYHTOBaHI, WO Ja€ MOXJIMBICTh
npaBWiIbHO copMyBaTH CTPYKTYpy cuctemu enekrpornoctadandass CCA ta obparm

BIAMIOB1THI €JICMEHTH IS ii CTBOPECHHSL.
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PO3/IN 3
AHAJI3 3 OBIrPYHTYBAHHAM BAPIAHTIB 3
EJIEKTPOMOCTAYAHHAM CIMOXMBAUIB | KATEFOPIT OCOB/INBOT
FPYMU HA MPUKIALI CBITNOCUTHAILHOT CUUCTEMU AEPOPOMY

3.1. Bumoru o eneKTpPonocTayaHHs BOTHIB

BisyanbHi 3aco6u, A0 SKUX BIAHOCUTLCS CBIT/IOCUIMHa/IbHA CUCTEMa aepoapomy
(CCA), 3abe3reuytoTb pyniHHA, 3NiT, 3aXif Ha nocafgky Ta nocaaky NoBiTPAHMX
cyfeH (MNC) y cknagHUX METEOPOsIOriYHNX YMOBaX BAEHb i BHOUI.

PiBeHb 6e3MneKun NonbOTIB Ha eTani Bi3yaslbHOro NifioTyBaHHA OAHO3HAYHO
BU3HAYaETLCA NPaBUIbHUM (DYHKLiIOHYBaHHAM CCA, fKa € CroXXMBayem efleKTpUYHOT
eHeprii nepLloi KaTeropii 0CO6/MBOT rpynu.

MyHkT 8.2.7.4. B HOPMAaTMBHO-TEXHIYHOMY AOKyMeHTI [3] BKasye, Lo
e/IEeKTPOMNOCTa4YaHHA MOBWHHO 3[iNCHIOBATUCSA HE MEHLUE HiDK Mo ABOX KabenbHUX
NiHIAX BIg [ABOX [PKEpen enekTponoctayaHHA 3 PIiBHOMIPHO Ta CUMETPUYHO
MIAKTOYEHUMN BOTHAMM BUCOKOI  IHTEHCMBHOCTI B HacTynHWX nigcuctemax (ans
KOXXHOI0 HanpsiMKy MOCafKu):

- MPOXXEKTOPHUX BOTHIB HAOMVKEHHS | CBIT/IOBUX FOPU3OHTIB;

- BIYHNX BOTHIB Hab/IMXKEHHS;

- BOrHiB 3INC (6i4HMX, BXIAHUX | 0OMEXYBa/IbHUX);

- BXiiH1X BOrHiB (Ha 3INMC To4yHoro 3axogy Ha nocagky Il i 1l kateropii);

- BOrHiB 3INC 30HM NpU3eMIeHHs;

- 0cboBMX BorHis 3I1C.

Y OKpemux TUNiB BOrHIB Ta 3HaKIB B 3a3HaYeHNX CUCTEMAX AOMNYCKaETLCA:

- 3aCTOCYBaHHA [PKepes efleKTponocTayaHHsa 6e3 ctabinisalii BOrHiB, cuia ceitna
AKX HE HOPMYETLCA abo nepesuLLye HeobXigHy (y ABa-Tpu pasu);

- NapanenbHe XXMBMEeHHA Bif Mepexi 220/380B - 4519 aepoApOMHUMX CBIT/IOMasAKIB

I BOrHiB 3axucty 3M1C;
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- cneujasibHi [pKepena i CXeMU €eNeKTPOXUB/EHHA ANA IMMY/NbCHUX BOTHIB
Hab/IMXKEeHHS | CTOMN-BOTHiB.

Y cucTemax BOTHIB BMCOKOT IHTEHCMBHOCTI e/IeKTPOMnoCcTaqyaHHs OKpeMux rpyn
BOrHIB MO MpU3HaYeHH0 (NigcucTeM) MOBUHHO OyTWM BMKOHaHe MO OKPeMuX
KabenbHMX NIHIAX Bij OKPEMUX [MKepes enekTponocTadaHHs abo pisHMX a3 Tak, Lwob
Npw BiAMOBI OAHIET 3 NiHIM XXMBNEHHA 36epiranacs, No MOXX/MBOCTI, He MepeKkpy4yeHa
CBIT/IOCUTHa/IbHA KapTUHA.

AKLWO NpUNyCTUTK, WO Yac BBOAY Pe3epBHOr0 efieKTponoctadyaHHsA CTaHOBUTb
15.0 ¢ nicnsa BigMOBW OCHOBHOIO [)Kepena efleKTponocTayaHHs, TO Yac NnepekitoYeHHs
BOrHIO CTaHOBMUTUMe MiHiMyM 20,0 c.

BpaxoBytoun, WO eTan Bi3ya/IbHOro MiNOTYBaHHA MpW TOYHOMY 3axOfi Ha
nocagky no | karteropii TpuBae 15,0 - 20,0 c Take 3HaAYeHHA 4yacy nepepsu B
e/IEKTPONoCTa4aHHI € HenpunycTMMUM | NPaKTUYHOI peanisauii nigndarae BMMora
[OKyMeHTa [1], AKa BMMarae 4ac nepeksito4eHHsa BOrHio Ha pisHi 1,0 .

BaxkaHo, L1006 BBIf Pe3epBHOIO MKepena enekTpornocTavyaHHs 34iNCHIOBABCA Ha
CTOPOHI HM3bKOT Hanpyru. B npoTvBHOMY BMMaAKy HEOOXIAHO NMPUAMaTK LOAATKOBI
Mipn and 610KyBaHHA aBTOHOMHOTO [JpKepesia eleKTponocTadaHHs.

Hainkpawum BapiaHTOM, WO 3abe3neyvye 4yac MepekntoyeHHS BOTHIO Ha PiBHi
1.0 c € BMKOpPUCTaHHA [BOX HE3aeXHUX [pKepes efneKTponocradyaHHa i OAHOro
aBTOHOMHOrO [kKepena. K Npasuio, PoSib Pe3epBHOr0 aBTOHOMHOMO [Xepena
e/IeKTPOMNOCTa4YaHHA BUKOHYE An3enb-eNeKTpuUHMIA arperart (ArA).

Mpn BiAMOBI OyAb-KOr0 3 [ABOX 30BHILLHIX [Kepes enekTpornocTtayaHHs Ta
BUXO[i B HOMiHa/IbHMIA pexum LA, BiAKIOYAETbCA ApPYre 30BHILIHE [KEPEeso
e/IeKTPONOCTa4YaHHA Bif CeKUiT LUMH rapaHTOBaHOro e/IeKTPONOCTaYaHHs, CEKLINHNIA
BUMMKad ABP He BigkitoyaeTbes, a A A nigkaoyaeTbes i npaytoe Ha 06uaBi cekuii
LUMH rapaHTOBaHOro efieKTponoctayaHHA. [py  UbOMy mMpauesgaTtHe 30BHILIHE
[PKEPENo eNleKTPonocTayaHHa nepebyBae B PeXUMi HEHaBaHTAXXEHOrO pe3epBy Mo

BifgHOLWeHHIO g0 ArA. PO3rnsHyTUiA anroputM No HagiiHOCTI He Bifpi3HAETLCA Bif
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MepLIoro, ane Mae HefofNiK, SKAW BUKIMKAE CYMHIBM B MOro AOUiNBHOCTI AN
MPaKTUYHOr 0 3acTtocyBaHHs. MNpu poboTi A Ha 06MABI CeKuiT LWNH rapaHTOBaHOro
e/IEKTPOMNOCTa4YaHHA MOro HaBaHTaXKEHHSA HabMMXKA€ETbCA 40 HOMIH/IbHOTO 3HAYEHHS,
BUTPATU NasiMBa, Npu LpOMy, 3p0CTat0Th, MPaKTUYHO, Y ABa pasu.

TexHiuyHni pecypc OA, TaKOX, aKTUBHO 3MEHLLYETLCSA, TOMY PO3I/IAHYTUIA
BapiaHT a/IfOPUTMY He BBAXKAETLCA LOLIIbHUM.

EnektponoctayaHHs  PerynsatopiB  ACKPaBOCTI Ta  €/IeMeHTIB  CUCTEeMM
AncTaHuinHoro kepyBaHHsi CCA 34iMCHIOETLCA Bif po3TawioBaHoi nopyy TI1-CCA,
A1 4Oro B KOHTelHepi nepeabayatoTbCA cnewiasibHi TEXHOMOTIYHI OTBOPU A)1A
MNPOKNMaAKM  KabefbHUX  MiHIA  eIeKTPONOCTa4yaHHA  PerynsaTtopiB  ACKPaBOCTI,
ANCTaHUINHOIO KepyBaHHS, Ta KabesibHUX NiHIN MigCUCTEM aepoLPOMHUX BOTHIB.

Ans BU3HAYeHHS MOKa3HWKIB 6e3BiMOBHOCTI TaKol cucTemu
e/IeKTPOMNOCTa4aHHs, pPOo3P0oOMMO  HaAIMHICHO-(DYHKLUIOHA/IbHY CXeMy, Ha AKii
no3HaumMmo: Gl Ta G2 - [Ba 30BHILUHIX He3aIeXXHUX [yKepena efieKTpornocTavaHHs,
[ A - aBTOHOMHe [Kepesio eneKTpornocTayaHHs (An3enb-eneKTpuyHmnia arperar), ABP
- MPUCTPIA  aBTOMATUYHOrO BBEAEHHA Yy pobOTYy pe3epBHOrO  [HKepena
efleKTponocTayaHHA

Tpu enemMeHTU CUCTEMU eNEeKTPONocTayaHHsA 3 TOYKM 30pYy HagiMHOCTI 3’eAHaHi
napanenbHo, enektporioctayaHHs CCA iCHye [oroku xo4ya 6 ofHe 3 [pKepen
NepebyBae y npawe3gaTHoOMy cTaHi. TOOTO KpuTepin BiAMOBM CUCTEMM (hOPMY/HOETLCA
TaKUM YMHOM - BiMOBa CUCTEMMW efIeKTponocTayaHHs BIiAOyLeTbCAa Yy BUMAAKY

BiMOBM BCiX TI €/leMeHTIB.

Pic(0 = Naep(0 (1 - pci(t)) (1 - pPc2(t)) « (1 - Para(O)
3a ymoBW peaniszauii gpyroi rinotesyM nNpo crtaH BigmMoBu npuctporo ABP -

CaBp(t)- HO®C cuctemmn enektponoctadaHHs Oyde BUrNALaTV HACTYMHUM YMHOM
(puc. 3.1.)
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O— Gl OO
0

enexmpo-
npuimayie
o— JI'A ABP !

Kamezopii
0codIueoI

epynu
Py

Puc. 3.1. HagiiHicHO-(yHKLIiOHa/IbHa CXema efleKTPornocTavaHHs
CBIT/IOCUTHA/IbHOT CUCTEMW aepopomMy
BigMoBa cucteMm enekTponocTadaHHs BiAbyaeTbCs To4i, KON Ao CTaHy BiAMOBY
neperige xo4a 6 ofjHe 30BHILUHE [KEPENo efIeKTPornocTadaHHs.

AHaniTMYHO peanisalito Apyroi rinoTe3n MoXKHa onucaTyt HaCTYMHUM BMPA3OM:
Piic(C) = (L - Pasp(C)) *P« (0 *Pe2(t) (3.2)

AIMOBIpHiCTb 6e3BiAMOBHOI POBGOTW BCi€l CMCTEMW eneKTPonocTayaHHs 6Gyae

BM3Ha4aTuCs, AK cCyMa MMOBIpPHOCTEN peanisauii 060X BUNagKiB, TOOTO:

Pc(ry = Pic(0 + Puc(0 (3.3

3.2. Bwu3HauyeHHss  MOKa3HWMKIB  HAAiAHOCTI  eNeKTponocTavyaHHs

CBIT/IOCUTHaNIbHOT CUCTEMU aepoapoMy
YKuBNeHHs npuiiMadiB  enekTpoeHeprii 0co6/MBOT rpyny MepLuol Karteropii

30i/ICHIOETLCA LLOHAVMEHLLIE Bifl TPHOX HEe3anexHux mkepen. oro MoxKHa yMOBHO

PO34IINTY Ha 4 BapiaHTW:
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[lepmmit — nmBa He3ajexHI JKEpeNna MO ABOX KaOEIbHUX JIHIAX Yepe3 TBa
TpaHchOpMaTOPH aT aBTOHOMHE JHKEPENIO, M0 CIYKATHh PE3CPBOM JUIS HE3AICIKHUAX
KIACPEIT )KUBJICHHS.

JlpyTHii — 0JTHE 30BHIITHE JHKEPEIIO )KUBJICHHS Ta JIBA B3aEMO3aMIHHI aBTOHOMHI
JoKepera, 1Mo 3a0e3Meuy0Th Pe3ePBYBAHHS 30BHINTHBOTO JKEPENA.

Tperiii — omHE 30BHINIHE HKEPEIO, OJMH ABTOHOMHHUM JH3EIb-CIACKTPHYHHMA
arperar 1 XiMI9HE JDKEPENIO CTPyMy, IO 3MOke 3abe3meuuTH poOoTy oOJagHaHHS
MPOTATOM 2 TOJAMH.

YerBepTHii — ABa HE3AICKHUX JPKEpEna Mo MBOM KaOETbHUM JIHISM Yepe3 Ba
TpaHcopMaToOpu Ta XIMIYHE JODKEpPENo CTpyMy, Imo 3abe3nedye poOorty
TEXHOJIOTIYHOTO 00JIaAHAHHS IPOTATOM 2 TOIHH.

[Ipu mepmoMy Ta 4YETBEPTOMY BapiaHTaX IMOTYXKHICTh TpaHcdopmaropa i
MPOIMYCKHOI  CIIPOMOXHOCTI KOXHOI JIHIT  eleKTponepenayul 3 ypaxyBaHHAM
MEePEBAHTAXKEHHS TTOBUHHI 3a0€3eUyBaTH eJIEKTPOHABAHTAXXEHHS YCIX 3aJyUECHUX 10
nanoi TII croxuBaviB e1eKTPOCHEPTIi.

Jlist  apyroro BapiaHTa aBTOHOMHI JIH3€Ib-€JCKTPHYHI arperatd IOBHHHI
3a0e3neuyBaTH BUKOPHUCTAHHS OyAb-sKOTO 3 HHUX Yy AKOCTI OCHOBHOTO JKepena 3
aBTOMATUYHUM PE3CPBYBAHHIM HOTO 30BHIMIHIM HKEPEIOM 3 TIEPEXO0M Ha 30BHITITHE
JOKEPETIO.

[Tpu BapianTi 3 aBTOHOMHI1 AW3ETb-CIICKTPUYHI arperaTH MOBUHHI 3a0e3MeuyBaTH
aBTOMATUYHE PE3ePBYBAHHS 30BHINMIHBOTO JDKEPENA, TPH IHOMY XIMIUHI JKEpena
MOBWHHI TpaIoBaTd B OydepHOMY pexkmmi abo0 iXHIA aBTOMATHWINl TTOBHHHA
3a0e3reuyBaTH TEpexiJ CICKTPOXKUBICHHS Ha XIMIYHE JDKEpPENo 1 IOTIM Ha
ABTOHOMHUI TU3Eb-TEHEPATOP, 1110 3aITyCTHBCA.

Yac nepeMukaHHs BOTHIO HaBeAeHM B Ta0bmmi 1.1.

[Tpu mpoekTyBaHHI CXeMH €JIEKTPOIIOCTaYaHHs BOTHIB Oyjia 00paHO MOCiJ0BHA
CXeMa eJIEKTPOTIOCTauYaHHd BOTHIB, OCKUIBKHA Taka cxema 3a0e3leduye He3aJIe:KHICTh

CHJIH CBITJIA a€POJAPOMHOTO BOTHIO BiJ BIACTAHI IO JPKEpesa eEKTPONOCTauaHHS.
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EnektponoctayaHHsA MiACUCTEMU BOrHIB 31iTHO-nocaakosol cmyrn (3MC) ans

CCA 1uny BBI-I 306paxeHo Ha puc. 3.2.

YMOBHI NO3HAYEHHHSA:

O -yHiBepcanbHuWii NiH30BUI
BOrOHb, 6inunit
® -yHiBepcanbHUii NiH30BUI
BOrOHb, GIINN-XOBTUIA

A - NPOXEKTOPHUIi BOTOHb,
3eneHuit
A - NPOXEKTOPHWIA BOTOHb,

yepBOHUIA

Puc. 3.2. Cxema enekTponoctayaHHsa MiJCMCTeMM BOTHIB 31iITHO-NOCaAKOBOT
cmyrn ana CCA tuny BBI-I
EnektponoctayaHHA CCA 34IACHIOETLCA Bif ABOX CEKUil LUMH rapaHTOBaHOMo
e/IeKTPOMNoCTavYaHHs .

KoxeH 3 cunosmux TpaHcgopmaTopiB Ha Tl npautoe Ha BIANOBIAHY CEKLiHO LUMH
rapaHTOBaHOIO e/IeKTPONOCcTa4aHHs, 3ab6e3neyyoun HaBaHTaXXeHe pe3epBYBaHHSA 000X
CeKLin LUKH.

B sKocTi MateMaTU4HOT MOZeNi BiAMOBW €/leMEHTIB CUCTEMU e/1eKTPOMNocTa4yaHHs

CCA HanuvacTiwe BUKOPUCTOBYETLCA (hOpMy/la EKCMOHEHLiaNbHOro po3noginy
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BHITAIKOBOi BEJTMUMHY — YaCy BUHUKHCHHS BIJIMOBH, SIKa MOKE 3aCTOCOBYBATHCS IS
OUTHIIIOCTI TEXHIYHUX CHCTEM, B TOMY YHCIl 1 cucteM enekrpornoctadanas CCA.

BigmoBa nBox kaOelbHHMX JIIHIH B €JIEKTPOIOCTaYaHHI acpPOJPOMHHUX BOTHIB 3
nsoma abo TphboMa KaOeTbHUMU JITHISIMHU 3aBXAW TPU3BOIUTH JI0 ii HEMpaIe31aTHOTO
crany. BimMoBa Oy/ib-SKOTO 3 €1EMEHTIB a€POAPOMHOTO BOTHIO MPU3BOIUTH 0 HOTO
BIJIMOBH B IILJIOMY.

CucremMa aepoapOMHHX BOTHIB € CKJIQJAHOIO CHCTEMOK) 3 BEIMKOI KUIBKICTIO
SIIEMEHTIB SIK1 pe3epBYIOTh OAWH 0HOTO. [Ipn excrutyaraiii miacucTemMa aepoapoOMHUX
BOTHIB BBA)KA€THCS HE BIJTHOBIIOBAILHOIO chcTemMor0. TakuM umnoM, [TICCA mig yac
eKCIUTyaTarli ABJIAE€THCS CHUCTEMOIO, 10 CKIIAMAa€ThCa 3  JBOX  IMJACHCTEM:
BIJJHOBJIFOBAHOI  MIJACHCTEMI €JESKTPOIOCTAYaHHSI aepOAPOMHUX BOTHIB 1 HE
BIJHOBJIFOBAHOI M1JCHCTEMH acpPOJIPOMHUX BOTHIB. J[J1s1 KUIBKICHOI OIIHKKA HAAIHHOCT1
CCA Ta ii macucTeM BUKOPUCTOBYETHCS HOMEHKIIATypa MOKA3HUKIB HAMIWHOCTI, J0
AKO1 YBIMIIINA TOKAa3HKUKH, 1110 XapakTepu3ytoTh CCA Ta ii miacucTem.

[Ticinst Bu3HAUeHHSAM TMOKa3HMKIB HamiitHOCTI miacucreMu CCA 3a obpaHoro
HOMCHKJIATYPOIO CJiJ] MPOBECTH IOPIBHAIBHUN aHaNi3 OTPHUMaHUX PE3YJIbTATIB 3
HOPMOBAHMMH 3HAUCHHSAMH ITIOKA3HWKIB HAMAIHHOCTI 1 3pOOMTH BIAMOBIAAIBHI
BUCHOBKH. B pasi HeoOxigHOCTI ciif chopMysioBaTH OpraHi3amiiHO-TEXHIUHI
MPOTO3HIN, OO MIJABHINCHHS Ta 3a0€3MeUCHHS MOKA3HUKIB HAMIMHOCTI IIJICHCTEM
CCA.

Ax suano 3 puc. 3.1. mHamitricHO-pyHKIIOHANBHA cxemu (HDC) cucremu
enexkrponoctadanas CCA mpencraBisge co0OI0 CXeMy 3 MICTKOBHUM 3 €dHAHHSIM
CJICMEHTIB B CHCTEMY.

Buxigaumu naHuMHA 1J19 pO3paxyHKY € IMMOKa3HUKH 0e3B1IMOBHOCTI — cepe/IHii
yac HampaioBaHHA Ha BIJIMOBY KOXHOTO enemeHTa cucremu. [Ipuctpiii ABP e
CIIEMEHTOM, SIKHH BKJIFOUEHHUH y «MICTKOBHM TIEPEX1a» BITHOCHO SKOTO CIJ OyTH
BHCYBATH T1MOTE3y CTOCOBHO MMOBIPHOCTI IepeOyBaHHs y IMpale3aTHOMy cTaHi abo

y CTaHI BIAMOBH.
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BucHoBok

1. Heob6ximna namiitaicte CCA € OCHOBHOIO YMOBOIO JJif BUKOHAHHS
0e3neYHnX 1 PETYJISAPHUX TOJHOTIB HA €Tall Bi3yaJlbHOTO MIJIOTYBAaHHA B MPOCTHX 1
CKIIAJIHUX METeOyMOBaX Ha aepojJpoMax IMBUIbHOI aBiamii. PiBeHb HamlIHHOCTI
obnagHaHHs, M0 BXoauTh a0 ckimany CCA, BU3Hauae TEPMIHH 1 0OCAT TIPOBEICHHS
eKCIUTyaTaIifHUX 3aX0/IIB 3 MATPUMAHHS WOTO B Mpare3aTHOMY CTaHi, TUTAHOBOTO
TEXHIYHOTO OOCITyTOBYBaHHS 1 PEMOHTY.

2. 3 mBox BapiaHTiB enekrpomoctadanHs CCA mepeBara HamgaeTbes |
BapiadTy, koym J{I"A mpaittoe Ha ogny cekmiro. Komu JII'A mpaitoe Ha 1B1 CEKIIii — BIH

BHUKOPUCTOBYE B pa3y OUTBINE TMAIHMBA, 10 € CKOHOMIYHO HEBUT1THAM BapIaHTOM.
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PO34l1 4
BAPIAHT EJIEKTPOMNOCTAUAHHSA CBIT/IOCUTHATIbHOT
CUCTEMU 3 BUKOPUCTAHHAM IXXEPE/IA BE3MEPEBINHOMO
XMBNEHHA
4.1. BapiaHT efileKTponoctadaHHA CBIT/IOCUTHA/IbHOT CUCTEMK 3
BUKOpUCTaHHAM UPS

[bxepeno (arperat) 6e3nepebiitHoro »kmeneHHs (ABXK) (aHrn. Uninterruptible
Power Supply (UPS)) [9] - TexHi4yHWi 3acib, WO Mae He MeHLLEe ABOX BBOAIB Bif
NEPBUHHMX [IKepen CTPyMy Ta oauH abo Kinbka BUBOAIB, AKi 3a0e3nedytoTh nepexif
HaBaHTaXXEHHA 3 O4HOro [MXepena Ha iHWe Ans 6e3rnepepBHOro eneKTponocTayaHHA
CMOXuBadiB B pasi BIAK/IOYEHHA ab0 MOripLIeHHA AKOCTI eNneKTPUYHOT eHeprii Ha
BXOZi Bif NepBMHHOroO mkepena. Habip (yHKLiOHa/IbHUX NPUCTPOIB A1 TUX CaMuX
LliNleil Ha3nBaeTbCA "cucTema 6e3nepebiiHOro XXMBMEHHA". CUCTEMU MOXKYTb MICTUTU
pe3epBHiI PYHKLIOHaNbHI BY3/N.

BukopuctaHHa mkepena 6e3nepebiiHoro >kueneHHa (OBXK) - ognH 3
a/IbTEPHUTABHMX BapiaHTiB. Y BUMaAKy BiAMOBW 3araibHOro [epesia BUKOHYETLCA
ABOXeTanHuin npouec. Ha nepwomy etani OBXX 3a6e3neyvye poboTy 3aranbHOro
mrepena xxueneHHs CCR. Lei npouec moxe TpusaTy Bif 15 10 30 XBUAUH Ta [OBLLE,
B 3a/1e)KHOCTI Bif po3mipy akkymynatopa. [Jo Toro sk 6aTapes po3psaguTbCs,

3anyckaetbca IPU gns novatky gpyroro etarny.

Puc. 4.1. Po3noain cBIiTNOTEXHIYHOIO 06/1afiHAHHS .
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Y pokymeHTI [6] cka3aHo, Wwo ocKifibkn y CCR HeMae pusnKy nepepsu nogadi
YKVBJIEHHSA, OMMCaHWIA BULLE NpoLec Moxe 3acTocoByBaTuch Ao Il Ta Il Kateropi
eIeKTPOXMB/IEHHA. B upOoMy € nepesarn gna aeporoptie. Yac po6otn IPU, sk
Pe3epBHOI0 /pKepenia, 3MeHLUYETbCH, WO CNpuse eKOHOMIi MaimBa Ta BMTpPAT Ha
06CNyroByBaHHs.

HanyacTtiwe [ABXX £BNse CO60K €NeKTPOHHWUA 6N0K 3 aKKyMY/ISTOPHORO
baTapeeto, TakKui MPUCTPIA Ha3MBAETLCA CTaTMUHe [Kepeno 6e3nepebiiHoro
XusneHHsa (SUPU).

ABXX, WO cKnagaeTbca 3 ABUTYHa Ta efleKTporeHeparopa 3 MaxoBuUkKamu As
36epeXkeHHs eHeprii Ha3MBaeTbCA MOBOPOTHe [Kepeno 6e3mnepebiliHOro >KMBIEHHS
(RUPU), BTpatvnn CBOKO MOMY/NISAPHICTL 4Yepe3 TexHIYHMX npobnem. Ane 3apas

BEPTAOTHCS 3aBASKN TEXHIYHUM [0MPALIOBAHHSM.

HavyanbHas koHdurypauyms

Pexum oTkasa - atan 1 Pexum oTka3a - atan 2
(WBN nopaet anepruto Ha CCN) (IPU nopaet aHepruto Ha CCR)

Puc. 4.2. BukopuctaHHa BX
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31 cKITaly CTIOKHBAY1B €JIEKTPOCHEPrii kareropii | BuaLIsIeThCs 0cOOMMBaA rpymia
CIIOXKHBaUIB, Oe3nepediiiHa poOoTa AKUX Ma€ KPUTHUHE 3HAUCHHS I 3a0€3ICUCHHS
0e3MeKH MoIbOTIB.

Ak Tpere He3aIEeKHE HKEPENIO KMUBJICHHA Uil OO0 €KTIB, IO MaloTh
enektponpuiimaul OI' karteropii [, Ta gk apyre He3alle:KHE HKEPEIIO IS 1HITUX
eNeKTpornpuiiMadis kateropii I MoxxyTs OyTH BHUKOPHCTaHI PO3MOMIIBHI IMiICTAHIT
C€HEPTOCUCTEMH, MICIICBl EJIEKTPOCTAHINi, CHeMiaNibHi arperaTu 0e3mepediitHoro

YKUBIICHHS, XIMIYHI1 HKEpeIa TOMIO.
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BUCHOBKH

1. BiamoBa cucremm enekrponocradanus CCA Tpu3BOAWTH 1O BTPaTH
eximaxkeM [1C HEOOXiHOTO BI3yaJIbHOTO KOHTAKTy 3 HA3¢MHHMH OPIEHTHPAMH, IO
MOXe TpHU3BEUTH A0 Kartactpodu. Halikpamum BapiaHTOM € BUKOPUCTAHHS JBOX
HE3AJIC)KHUX JHKEPEIT €JICKTPOIIOCTaYaHHs 1 OTHOTO aBTOHOMHOTO JIKEPEa.

2. B mumiomHil  po6oTI  JOKIAMHO PO3TIISAHYTI OCHOBHI TIPHHITHAITH
CJICKTPOIIOCTAYAHHS CBITJIOCHTHAIBHOI CHCTEMH aepoJIPOMY 3 ypaxyBaHHSAM YCiX
BUMOT HOPMATHBHO-TEXHIYHUX JOKYMEHTIB ITUBIIIbHOI aBlamii Ykpaiau ta IKAO.

3. [Tpu Bubopi THIy enexTpormocTadaHHs aepoapomy [[A mepesary cmiin
Bi/IIaBaTH TOMY BapiaHTy, IO € HAWOIIbII BUT1THO €KOHOMIYHOIO 3 (PIHAHCOBOI TOUKH
30py Ta €KOJOTIUHOI .

4. Bumorn BHCYHYTI 40 pE3€pBHOTO JDKEPEIO  EIIEKTPOIMOCTAYaHHS
BKa3yIOTh PEKOMEHJOBAHUHN HYac TIEPEPBH B €ICKTPOMOCTAYaHHI CBITJIOCHTHAIBHOTO
obnagHaHHs aepoapomy. Lli pexomenaarii He MOXKyTh OyTH MIPUHHATHUMU, YEPE3 TC,
ITI0 BECh €TaM Bi3yaJIbHOTO MUIOTYBAHHS TPUBAE BCHOTO MPUOIU3HO 15 cekyH.

S. Tpu eneMeHTH CHCTEMH €JICKTPOINOCTAYaHHS 3 €HAaHI HapalielIbHO, IIe
nae 3Mory enekrponoctadanuio CCA OyTH y mpare3TaTHOMY CTaHi, JOIMOKH Xoda 0
OJIHE 3 JDKEpPEeN Mae€ mpaine3faTHWil cTaH. B TakoMmy BHWITaAKy BIAMOBA CHCTCMH
CJICKTPOIIOCTAYaHHS BIOYIETHCA y BUTIAJKY BIIMOBH BCIX €JICMEHTIB.

6. Bukopucrannas UPS € mominsHUM BapiaHTOM, 4epe3 Te, M0 Y BUMAAKY
BIJIMOBH, CHUCTEMa MIATPUMYE HAMPyTy, Moku 3amyctuthes [II'A. B Toit cammii gac
HasBHiCTs UPS B cucremi enexkrponocradanus CCA mpuBoauts 10 Toro, mo JT'A

MO’KHa HC 3aITYCKAaTH.
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