OBJTIACTb TEXHIKA

Lle BuHaxia BigHOCUTBLCA 40 PE3EPBHOIO MPUCTPOID CUCTEMM 3axUCTy Be3neku.

MEPEOYMOBW CTBOPEHHA BUHAXOOY

Ha aTomHin enekTpocTaHLUil, 3aCTOCOBYETbCS BUMWMKaY aBapiHOro 3axvucTy peakTopa K OAWH i3 MpUCTPOIB B
obnagHaHHi cucTeMu 3axucTy AN 3ynUHKU SOEpHOro peakrtopa y BunafKy, KOnu cranachk HecnpaeHicTb. [pucTtpin
NPMBOAY KEPYKYOro CTPUXKHS XMUBUTLCS €NEKTPUYHOI EHEPTIEID Bif LLUWMHM XUBIMEHHS Yepe3 NepeTBopioBay enekTpuyHoi
eHeprii Ta BMMMKay aBapilnHOro 3axucTy peakTopa, i KON BUMMKa4 aBapiiHOro 3axucTy peakTopa pO3MUKAETbCH,
NPUCTPIA NPMBOAOY KEPYHUOro CTPWXKHA Oinblue He XMBUTBCA EMNeKTPUYHOK EHEPrieln, i Kepyluyun CTPUKEHb
BCTaBMSETLCA B SOEPHUA peakTop, AN 3YNWHKM agepHoro peaktopa. KpiMm Toro, okpiMm BUMMKava aBapiiHOrO 3axvcTy
peakTopa, obnagHaHHSA cucTeMmn 3axuCTy BkMovae B cebe obnagHaHHA cuctemu Gesnekn, Take K Hacocu Ta KranaHu
ONS BMyCKaHHSA OXONOOXKYHYOi BOAW B SIAEPHUIA peaKTop i TEpMIHOBOIO OXONOAXKEHHS A4EPHOro peakrtopa y Bunaaky
HecnpaBHOCTI.

O6nagHaHHA CUCTEMM 3aXUCTy OTPUMYE CWUrHamnu Big Pi3HWX OaTYMKIB BUSIBNEHHA, i, SKWO norika 3axucty
BM3HAYMNa, WO SAEePHUI peakTop HeobXigHO 3yNUHATN abo TepMIHOBO OXOmnoaXyBaTh, TO (hOPMYETLCS CUrHamM 3YNMUHKA
A0EpHOro peakTopa, i curHan 3anuTy Ha onepaudito (po3bnokyBaHHS) nepefaeTbCad Ha BMMUKaY aBapilHOro 3axucTy
peaktopa abo Ha obnagHaHHs cucteMu 6esneku.

OBGnagHaHHS CUCTEMU 3aXUCTY CKOHQIrypoBaHe Takmm YMHOM, WOO MynbTUMNEKCYBaTUCh ANst JOCATHEHHSI BUCOKOT
HaAiMHOCTI, OAHaK, KOMM MK MyNbTUNNEKCOBaHNMM MPUCTPOSMU BiabyBaeTbCcHa BigMoBa i3 3aranbHoi npuynHn (CCF-
common cause failure), To icHye iMOBIpHICTb TOro, LO curHan 3anuTy Ha onepadito (po36roKyBaHHSI) He MoXe
nepegaBaTtMCb Ha BMMMKa4y aBapiliHOrO 3axWCTy peakTopa TOLO, HaBiTb Y BMNafKy, KONMU cTanacb HECNnpaBHICTb Ha
enekTpocTaHLii.

Ons Toro, Wo6 KOPEKTHO 3yMMHUTU SIAEPHUI peakTop y BUMAAKy, Konu B obragHaHHi cMcTeMu 3axucTy ctanach
CCF, poskpuTo cnoci6 BctaHoBneHHs obnagHaHHs npoTtuaii CCF, sike npusHadeHe AN pe3epByBaHHA oGnagHaHHSA
cuctemMn 3axucTy (Hanpwknag, AVMBUCL NaTeHTHWM AokymeHT 1). OcHosHow npuunHoto CCF, wo BiabyBaetbcsa y
MynbTUMMEKCOBaHOMY 0GnagHaHHi cMCTeMmn 3axucTy, € nporpamHa nomwnka. BignosigHo, obnagHaHHa npotugii CCF
ABnse cobot aHanorose obnagHaHHS, WO CKNagaeTbCd i3 TakMx AeTanen enekTpuyHOro naduiora, sk nepemvikadi ta
pene, Ta, y BiANOBiAb Ha cUrHan Big AaTymka BUABNEHHS, obnagHaHHa npotugii CCF Bu3Havae, 4n HeoOXigHO 3ynMHATH
anepHu peaktop. licns oTpyMaHHs curHany 3ynvHKWM siAepHOro peaktopa Big obnagHaHHs npotuaii CCF, npuctpin
nepeTBOPEHHS eNEKTPUYHOI eHepril nepepuBae nogady enekTpu4HOT eHepril Ha BUMUKay aBapiiHOro 3axXucTy peakTopa.
TakvuM YMHOM, MPUCTPIA MPUBOAY KEPYKYOro CTPUXKHA BXOOAWUTb y CTaH 0e3 nogadi enekTpuyHoi eHeprii, i kepytouui
CTPWXKEHb BCTABNSAETLCS Y SSAEPHUIA peakTop, Tak, WO SAEPHUIN peakTop 3yMNUHAETLCS.

CIMMNCOK UMTYBAHHA

MNATEHTHU/ OOKYMEHT

MaTeHTHUN JOKYMEHT 1: AnoHcbka BMKNageHa nateHTHa nybnikagis Ne 2012-122907

KOPOTKWMIM ONUC BUHAXOOY

3A0AYA, AKY BUPILLYE BUHAXIO

OpHak, konwm obnagHaHHa npotuaii CCF cknagaetbcs i3 aHanoroBoro obGragHaHHs, sike BKMdae B cebe
nepemukadi, perne, Ta nogibHe, sk onvcaHo y NaTteHTHOMY AOKyMeHTI 1, TO NOTPIOHI NPUCTPOI BXOOXKEHHS CUrHany, Lo
BigNoBiaaoTh KiNbKOCTi AeTekTopi. Kpim Toro, noTpiGHi npucTpoi BUXoay curHany, LWo BiAnoBiAatTh KiNbKOCTi NpUCTPOIB
00'ekTy B 0ONagHaHHi CUCTEMW 3aXMCTY.

Kpim Toro, 3abesneuyeTbca Take NPOEKTyBaHHA Ta BUrOTOBNEHHsS npuctpoto CCF, LWwo noro piBeHb NPOEKTYBaHHS €
CMPOLLEHMM TMOPIBHSAHO i3 piBHEM MNpOEKTyBaHHA obnagHaHHA CUCTEMU 3axMCTy B SKOCTI 3BMYAMHOIO CUCTEMHOrO
obnagHaHHsA, ofgHak, Ang Toro, wob 3anobirtn BNnMBY enekTpuyHOi HecnpaBHOCTI B npuctpoi CCF Ha obGnagHaHHS
cuctemmn 3axucty, Mix npuctpoem CCF Ta obnagHaHHAM CUCTEMW 3axucTy HeobXigHO nepenbadvT po3ginbHuiA
NPUCTpINA, Takuin sik pene abo nnaBkui 3anobiKHMK, 3 TUM, WOOG NPUNUHUTX BNNB €MNEKTPUYHOI HecnpaBHOCTI. Takum
YMHOM, 36iNbLUYETECA KiNbKICTb (OYHKLIN, peanidoBaHux B npuctpoi CCF, 36inblwyoun Tum cammMm macwitab npuctpoto
CCF BignoBigHo A0 KinbKOCTi BXiAHWX Ta BUXiOHWX NPUCTPOIB.

Llein BuHaxig OyB 3agymaHuii Ansi BUPILLEHHST 3a3HAYeHol BMLLE 3adadi, i METOK LbOro BUHaxody € 3abesneyveHHsi
PEe3epBHOro MPUCTPOID CUCTEMMU 3axmucTy Besneku, y akomy macwtad npuctpoio CCF He 36inbluyeTbcs, HaBiTh SKLIO
30iNbLUYETHCS KiNbKICTb 4ETEKTOPIB Ta JIOKANbHMX KOMMOHEHTIB cucTeMu Ge3neku.

3ACIB BUPIWLWEHHA 3AOAUYI

Pes3epBHWIA NpUCTpi cucTeMn 3axucTy Gesnekn BignoBigHO A0 LbOro BUHAaxody BWUSIBMSIE CTaH enekTpocTaHLuil, i,
SIKLO BUSIBNEHA HECNPaBHICTb, BUAAE KOMaHAy JOKANbHOMY KOMMOHEHTY cuctemMu 6e3neku BiAnoBiAHO 4O BUXIOHOrO
curHany nepLuoi norikv 3axvcTty 6e3nekn y npucTpoi 3axmcTy 6e3neku i, Ko y NpUcTpoi 3axucty 6e3nekn BuUsiBneHa
BiAMOBaA i3 3aranbHOi NPUYUHK, TO BUOAE KOMaHAY NOKarbHOMY KOMMOHEHTY cucTteMu 6e3nekun BignoBiaHO 40 BUXiZHOTO
curHany apyroi norikn 3axvcty 6eaneku B npuctpoi CCF. Pe3epBHuUi npucTpii cuctemmn 3axmcTty 6esneku BKoYae B
cebe: geTekTop, KU BUSIBNSE CTaH €NeKTpOCTaHLi; nepwy Ta Apyry CXemu aHanoro-umdpoBOro nepeTBOpPeHHs, SKi
po3TalloBaHi y BXiQHOMY MPUCTPOI MPUCTPOHD 3axuCTy Oesnekn Ta BUKOHYHTb UMKMPOBI NEPETBOPEHHSA BUXIOHOrO
curHany AeTekTopa; nepLuy CXeMy KepyBaHHs nepefadeto AaHux, ska posTalloBaHa y BXiAHOMY MPUCTPOI Ta nepeaae Ha
6nok 0bpobkM obumMcneHb curHanm, WO BUXOAMTb i3 MEpLUOi CXeMU aHanoro-umMdpoBOro NepeTBOPEHHS; ApYry CXemy
KepyBaHHs nepefadvelo AaHuX, sika poaTalloBaHa Yy BXigHOMY npucTpoi Ta nepegae Ha npuctpin CCF curHan, wo
BUXOOUTb i3 OpYroi Cxemu aHanoro-uudpoBOro NepeTBOPEHHS; TPETH CXEMY KepyBaHHS nepefaderd AaHux, sika
po3TalloBaHa y nepLuomy 6roui 06pobku 0BYMCNEHb NPUCTPOLD 3axXUCTy Gesneku, OTPUMYe BUXIOHWIA CUrHamn nepLuoi
CXEMM KepyBaHHS Nnepefayeto AaHux, Ta nepefae BUXiAHUIA curHan Ao nepLuoi noriku 3axucty 6e3nekn 6noky o6pobku
ob4ymcreHb; YeTBEPTY CXeMy KepyBaHHS Mepefavelo AaHuX, Ska OTPUMYE BUXIOHWA CUTHan Opyroi CXeMu KepyBaHHSA
nepegayern AaHux Ta nepefae BUXIOHWIA curHan OO Apyroi norikv 3axucty 6esneku, posTalloBaHoi y gpyromy 6noui
06pobkn ob4mcneHb npuctpoto CCF; n'ATy cxeMy KepyBaHHSA Mepefavelo AaHux, sika posTalloBaHa y nepliomy 6roui
06pobkn 064uMcneHb Ta Nnepeaae BUXIQHUIA CUrHan NepLuoi Noriku 3axucTy 6e3neku; LWOCTy CXeMy KepyBaHHS nepefaveio



OaHux, sika po3TalloBaHa y apyromy 6noui o6pobku obuncneHb Ta nepegae BUXIOHWIA CUrHan Opyroi Noriku 3axucTty
6e3nekun; CboMy CXeMy KepyBaHHS nepefaqero AaHuX, sika OTPUMYE CUrHarn, nepefaHvui Bif N'ATOI CXeMU KepyBaHHS
nepefayeld daHuWx, Ta pos3TalloBaHa B o6nacTi BMXiZHOTO MPUCTPOKD MPUCTPOID 3axucTy Oe3nekn; BOCbMYy CXemy
KepyBaHHs nepefavelo AaHux, gka OTPUMYE CuUrHan, nepefaHvui Bifg LUOCTOI CXEMW KepyBaHHSA nepefaderd aaHux, Ta
po3TalloBaHa B 06racTi BUXiZHOrO NMPUCTPOLO; MepLLY Cxemy Ludpo-aHanoroBoro nepeTBOpPeHHs, sika po3TalloBaHa B
obnacTti BMXiZHOrO MPUCTPOK Ta BWKOHYE aHarNoroBe NEpeTBOPEHHSI CUrHamy CbOMOI CXEMW KepyBaHHsS nepegavero
OaHuX; Opyry cxemy Lmdpo-aHanoroBoro nepeTBopeHHs, ska posTalloBaHa B 06nacTi BUXiAHOMO MPUCTPOIO Ta BUKOHYE
aHanoroee NepeTBOPEHHSI CUrHarny BOCbMOI CXEMU KepyBaHHSA nepeaadero AaHuX; a TakoxX CXeMy anapaTHux 3acobis, B
AKY BBOAMTbCHA CWUrHan nepluoi abo Apyroi cxemu LMpo-aHanoroBoro NepeTBOPEHHs i fka BUKOHYE BMBELAEHHS Ha
NnokKanbHWUIA KOMMOHEHT cuctemn Ge3nekn. Meplia norika 3axucty 6e3nekn Ta gpyra norika 3axucTty 6e3neku BUKOHYOTb
06pobKkM UMdPOBMNX CUrHanMIB Ha OCHOBI NOFMYHMX KOHGIrypauin, Wo Bigpi3HAKTbCA ogHa Big oaHoi. MNepwa cxema
aHanoro-undpoBoOro NEPeTBOPEHHS Ta Apyra CXema aHanoro-umdgpoBOro NepeTBOPEHHs CKnagalTbes i3 cxeM abo
YacTWH, LLO BiOPI3HATLCSA ogHa Big odHoI. lNMepla cxema LUMdpo-aHanoroBoro NEPeTBOPEHH Ta apyra cxema uudpo-
aHanoroBoro NEPeTBOPEHHS CKIagalTbes i3 cxeM abo YacTuH, WO BiOpi3HATLCA ofHa Big ogHoi. MpoTokon nepepadi
OaHMX MK MNepLUOd CXEMOK KepyBaHHSA nepefadveld OaHuMx Ta TPeTbOo CXEMOK KepyBaHHS nepefadverd OaHux
BiOPI3HAETLCA Bif NPOTOKOMY Nepeaadi AaHWX MiXK APYrol CXeMO KepyBaHHS nepeaadero AaHnX Ta YeTBEpPTO CXEMOIO
KepyBaHHs nepegadeto gaHux. lNpotokon nepegadi gaHMX MK N'STOK CXEMOK KepyBaHHS nepefadero 4aHnxX Ta CbOMOK
CXEMOI0 KepyBaHHA nepefavero AaHuX Bigpi3HAETbCA Bid NPOTOKONY nepefadi AaHWX MiXK LLOCTOH CXEMOK KepyBaHHSA
nepegayero faHUx Ta BOCbMOK CXEMOI KEPYBaHHS Nepefaqero AaHux.

E®EKT Bl BUHAXOOY

B pesepBHOMY NpuCTpoi cuctemu 3axmucty 6esneku BiANOBIAHO 4O LbOro BUHAxony, neplua rnorika 3axucTty 6e3neku
B NpuUCTpOi 3axucty 6e3nekn Ta apyra norika 3axvucty 6e3neku B npuctpoi CCF HanaluToBaHi BignoBigHO Ha BUKOHaHHS
Pi3HOro NpukNagHoro nporpamMHoro 3abesneyeHHs, B pe3ynbTaTi Yoro BXiAHWMA NPUCTPIN Ta BUXIOHUA NPUCTPIN MOXYTb
OyTu cninbHUMKU Ana NpucTpoto 3axucTty 6esnekn Ta npuctpotro CCF, Takum YnHOM, He NOoTpibHO 3abesnevyBaTy BXigHWI
NpuCTPiN Ta BUXigHMI NpucTpii okpemo Ans npuctpoto CCF, i npu ubomy 36inblyBaTW KiNbKiCTb AETEKTOpiB Ta
TNOKamnbHUX KOMIMOHEHTIB cUCTEeMU Be3nekun Takox MoxHa 6e3 36inbLeHHa macwTtaby npuctpoto CCF.

KOPOTKMM OMUC MPAGIYHNX MATEPIANIB

[®IF. 1] ®Il'. 1 ABnse cobolo cxemaTUYHWIA BUIMS CTPYKTYPU PE3EpBHOMO MPUCTPOK CUCTEMU 3axMUCTy Geaneku
BiANOBIAHO 4O BapiaHTy 34iNCHEHHA 1.

[®IF. 2] ®Il'. 2 aBnse cobol cxemaTU4HWUIA BUIMSAL CTPYKTYPU PE3EPBHOMO MPUCTPOK) CUCTEMU 3axXMUCTy Geaneku
BiANOBIAHO OO BapiaHTy 34iNCHEHHS 2.

[®IF. 3] ®Il'. 3 AaBnse cobo CcxemMaTU4HUA BUMSAA CTPYKTYPWU PE3epBHOrO MPUCTPOID CUCTEMW 3axuCTy Gesneku
Bi4NOBIAHO OO BapiaHTy 34iMCHEHHS 3.

[®IT. 4] ®Il'. 4 aBnse cobo cxemaTU4HWA BUMMSALA CTPYKTYPU PE3EpBHOrO MPUCTPOID CUCTEMM 3axuUCTy Gesneku
Bi4NOBIAHO OO BapiaHTy 34iMCHEHHS 4.

[®IF. 5] ®II. 5 sBnse coboto cxemy koHdirypauii anapatHux 3acobiB noriku 3axucTy 6e3neku BignoBigHO [0
BapiaHTiB 34iNCHEHHS 1-4.

OMWC BAPIAHTIB 30IMCHEHHA

Oani, 6yayTb onucaHi nepeBaxHi BapiaHTV 34iINCHEHHS Pe3epPBHOr0 NPUCTPOID CUCTEMM 3axucTy Gesneku BianoBigHO
00 UbOro BMHaxody i3 nocunaHHaM Ha rpadivHi matepianu. Ti cami abo BignoBigHi 06'ekT Ta YaCTMHM NO3HAYaTHCA
O[HAKOBUMU MOCUManbHUM NMO3HAYEHHSAMU, a iX AeTanbHUA ONUC HE HaBoAUTLCA. TakoX, y HaBeAeHMX Aani BapiaHTax
3[0iNCHEHHS, KOMMOHEHTW, NO3HAYEeHi OAHAKOBMMM NOCUNANbHUM MO3HAYEHHAMM, He OyayTb ONMCYBaTUCh MOBTOPHO.

BapiaHT 3giicHeHHS 1

®Il'. 1 aBnsie cobolo cxemaTU4HWUA BUIMSL CTPYKTYpU PE3epBHOIO MPUCTPOK CUCTEMU 3axMCTy 6e3neku Lboro
BapiaHTy 3AdilicHeHHs. bygoe onucaHo BWMNadoK, KONMW LUeW BapiaHT 34iMCHEeHHs 3acTOCOBYETbCA A0 aTOMHOI
eneKkTpocTaHUii, ane uel BapiaHT 34INCHEHHS HUM He obMmexyeTbca. [eTekTop 1 KOHTPOMIE CTaH aTOMHOI
€rneKTpocTaHLUii, Ta nepefae cuUrHan BUSIBMEHHS Ha MNpuCTpii 2 3axucTy 6esnekn, sAkMn € obnagHaHHAM cuctemmu
3axucty. [NepepaHun curHan BUSIBMEHHA BBOAMTBCA Yy BXiAHWMA npucTpin 21 npuctpoto 2 3axucTy Oesneku, Ta
€eKTPNYHO PO3NOAINAETbCA y BXigHOMY npuctpoi 21. OguH i3 po3nofineHnx curHanis BBOAMTbCA Ha cxemy 211
aHanoro-uudgposoro (A/Ll) nepeTBopeHHsT NPUCTPO 2 3axMCcTy 6e3neku, a iHWKUA 3 HUX BBOAMTLCSA Ha cxemy 212 A/l
nepeTBopeHHs ans npuctpoto 3 CCF.

CurHan BUWSIBMEHHS MEPETBOPIOETLCA Ha UMGPoOBUA curHan 3a gonomoroto cxemn 211 A/LL nepeTBOpeHHs, i
uuncpoBUii curHan nepenaeTbesi Ha 6rok 22 o6pobkun obumcneHb Yepes neplly cxemy 213 kepyBaHHS nepegaqero JaHuX
npuctpoto 2 3axucty 6Gesnekn. [lNMepepaHunii uMdpoBUIA cUrHam OTPUMYETLCSI TPETbOK CXemow 221 kepyBaHHS
nepefayero faHux, sika po3TalloBaHa Ha BxoAi y 6nok 22 o6pobku ob4ncrneHb, Ta 3aCTOCOBYETLCS OTMiKOK 222 3aXUCTy
Ges3nekn, peanisoBaHOl Yy BUIMAAi 34IMCHEHHA MNOMNepeaHbO0 PO3pOo6MeHOol NOorikM 3axucTy (SKy Hagani HasvBarTb
NpuKNagHUM nporpamMmHum 3abesneveHHsiM) Mikponpouecopom abo MIIC (nporpamMoBaHOi MOriYHOT iIHTErpanbHOI Cxemu),
ans opmMyBaHHSA cUrHany KepyBaHHS onepadieto obnagHaHHs CUCTEMU 3aXUCTY Ha NOKaNbHUI KOMMOHEHT 4 cucteMm
6e3nekn. CurHan kepyBaHHS onepauieto, chopMOBaHUIA NOriko 222 3axucTy 6es3neku, Ha NoKanbHWUA KOMMOHEHT 4
cuctemn 6esnekn, nepenaeTbCa Ha BUXIQHWI NPUCTPIN 23 Yepes M'ATy cxemy 223 KepyBaHHs nepefadvero AaHux, sika
posTalloBaHa Ha Buxogi i3 6rnoky 22 o6pobku obumcneHb. Y aaHomy BUNagky, (PyHKUis NpuKNagHoro nporpamHoro
3abes3neyeHHs Bknoyae B cebe YoTUpKM aHanorosi apudmMeTnyHi onepadii, Ha 4OAAaTOK A0 NoriYHOT onepadii.

Y BUXigHOMY NpUCTPOI 23, cUrHan KepyBaHHSA onepadieto, nepefaHuin Big nN'atoi cxemu 223 kepyBaHHA nepefadero
OaHUX OTPUMYETLCHA CbOMOI cxemot 231 kepyBaHHA nepefayveld AaHUX i NOTIM MepeTBOPIOETbCS Ha aHanoroBui
curHan 3a gonomoro cxemm 232 umdpo-aHanorooro (LI/A) nepeTBOpPEHHs, i aHanoroBuin curHan nepenaeTbest Ha
cxemy 236 anapaTHux 3acobiB (A3), gka siBnsie coboto KiHLEBUI BUXIAHUI KOMNOHEHT. Cxema A3 BUKOHYE NPIOPUTETHY
00po6Ky BBEeAeHoro curHany. Mpuknagyn cxemmn A3 BkntovatoTb B cebe noriyHy cxemy ABO, noriyHy cxemy TA, cxemy
npioputeTy BKI1, Ta cxemy npioputety BUKI. OgHak, cxema A3 UMM He 0OMEXYeETbCS.



Pasom 3 Tnm, undposui curHan, seefeHun y cxemy 212 A/LL nepeTBopeHHs, nepeaaeTbcs Ha Apyry cxemy 214
KepyBaHHs nepegadeto AaHux ans npuctpoto 3 CCF.

Cxema 211 A/l nepeTtBopeHHst Ta cxema 212 A/LL nepeTBOpeHHS, BiAMNOBIAHO, CKNagaloTbCs i3 cxem abo NpUCTPOIB
(4acTuH), WO BIAPI3HAIOTLCS OOWH Bif4 OOHOro, Ta BiAMOBIAHMM YMHOM peanisoBaHi HUMW. [MogiGHMM YmMHOM, neplua
cxema 213 kepyBaHHs nepepgayero AdaHux Ta gpyra cxema 214 kepyBaHHA Mepefadvelo AaHUX TakoX, BianosigHoO,
CKMNafaloTbes i3 cXxeM abo YacTuH, WO BiOpi3HATLCS OfHa Bi4 OAHOI, Ta BiANOBIAHMM YMHOM peani3oBaHi HUMMU.

Opyra cxema 214 kepyBaHHA nepefadvelo OaHWX nepefae BBeAeHWN UudpoBuiA curHan Ha veTtBepTy cxemy 311
KepyBaHHs1 nepegaveto aaHux, 3'eaHany i3 6nokom 31 06pobkm obuncneHb npuctpoto 3 CCF, Takum cammm YnMHOM, K i
ans 6noky 22 obpobkn obuncneHb. MNepenaHnii LMPOBUIN CUrHanm OTPUMYETLCS YeTBepTol cxemoto 311 KepyBaHHSA
nepegayero gaHux, i NOTIM 3aCTOCOBYETbCS norikoo 312 3axucTty 6e3nekun, CkoHdirypoBaHow Mikponpouecopom abo
NporpaMoBaHoI0 NOriYHOK iHTerpaneHoto cxemoto (MNIC), B dAki peanizoBaHe NpuvknagHe nporpamMHe 3abesneveHHs,
Ans opMyBaHHS cUrHany 3anuTy Ha onepaLiio Ha NToKanbHUA KOMMNOHEHT 4 cuctemn 6eaneku.

Y paHomy BuNagky, Ans 3abesneyeHHss PO3HECEHHS!, 4O KOXKHOrO KOMMOHEHTY 3aCTOCOBYETLCH HACTYMHE:

(1) B sakocTi npoToKkony nepeadi gaHUX MK Opyrolo cxemolo 214 kepyBaHHSA nepefayero faHuX Ta YETBEpPTOH
cxemoto 311 KepyBaHHs nepefavelo [aHuX, 3aCTOCOBYETbCA MPOTOKON Mepefadvi AaHuX, SKWW BiAPISHAETbCS Bif
NpoTOKONy nepefadi AaHUX, KM Mae 3aCTOCOBYBATUChL MK NEpLUOID CXxeMok 213 kepyBaHHA nepefayero AaHux Ta
TPETLOI CXeMOt0 221 kepyBaHHSA nepeaadeto AaHuX.

(2) Bnok 31 o06pobku obumcneHb Ta Gnok 22 ob6pobknm obumcneHb, BIANOBIAHO, BUKOHYKOTb NOAIGHI 06pO6KM
unpoBuX curHanie i3 3acTocyBaHHAM pi3HUX cxeM. Hanpwknag, B skocTi mikponpouecopa 6noky 31 o6pobku
o64mcreHb 3acTOCOBYETBCS NMPUCTPIN, WO BiApI3HAETLCS Big Mikponpouecopa 6noky 22 o6pobku obuncneHb, abo X y
6noui 31 06pobkn obuncneHb 3actocoByeTbes MNIC.

(3) Norika 312 3axucTy 6e3nekun Ta norika 222 3axucty 6e3neku, BignoBiaHO, po3pobneHi Ha OCHOBI pi3HUX igen ans
noaibHoi 06pobkn umMdpoBKx curHanis. Hanpuknag, y Bunaaky, konm y 6noui 31 06pobkm obumcneHb Ta y 6noui 22
00pobkn obuncneHb 3acTOCOBYHTBCS MiKponpouecopu, TO KoHuenuii po3pobok npuKagHoOro nporpamHoro
3abesneyeHHs, sgke mae OyTn peanizoBaHe, € Ppi3HWMMK, | MpW LbOMY MiKponpouecopu po3pobneHi pisHumun
po3pobHukamun, TakMMm YMHOM, W06 He 3AINCHIOBATM BU3HAYEHHS Ha OCHOBI OAHIE i Ti€i X MoriYHOi KoHirypauii. Y
BUNagky, konu y 6noui 31 o6pobku obumcneHb 3actocoByetbesa I1IC, To MIIC nporpamyeTbecst iHWUM PO3pPOBHMKOM,
TakMum 4uHOoM, Wo6 obpobka, nogibHa Ao obpobku LmMcpoBoro curHany MikponpouecopoM y 6roui 22 o6pobku
o64mcneHb, Mana noriyHy KoHdirypawito Ha OCHOBI iHLIOT KOHLIenLii po3pobku.

(4) Mpuctpin 3 CCF Ta npucTtpin 2 3axucty 6e3nekn po3pobneHi pisHMMU po3pobHUKamMK B pi3HMX AenapTameHTax,
TaKMM YMHOM, LWOO MaTu pisHi koHUenuii po3pobok Ta 3abesneyyBaTy 3axXMCT Ha OCHOBI Pi3HMX NOMYHNX KOHIrypauin,
BiANOBIAHO.

CwvrHan 3anuTy Ha onepadito, chopmoBaHun noriko 312 3axucty 6e3nekun, Ha NoKanbHUA KOMMOHEHT 4 cuctemm
6es3nekn, nepedacTbCa Ha BUXIOHWI NpUCTPIN 23 npucTtpoto 2 3axucty Gesnekm Big wocToi cxemmn 313 kepyBaHHA
nepegayeld AaHux, sika poaTalioBaHa Ha Buxogdi i3 6noky 31 obpobku oGumcneHb. [MepepaHunii curHan 3anuty Ha
onepaiio OTPUMYETLCSI BOCbMOK CXeMow 235 kepyBaHHs nepefadetd daHux ana npuctpoo 3 CCF i notim
NepeTBOPIETLCA Ha aHanNoroBMin curHan 3a gonomoroto cxemu 234 LI/A nepeTtBopeHHs ans npuctpoto 3 CCF, a notim
aHanoroBui curHan BMBOAUTLCA Ha cxemy 236 AS3.

Cxema 232 LI/A nepeTtBopeHHsi Ta cxema 234 LI/A nepeTBOpeHHs!, BiANOBigHO, cknaaalTbes i3 cxeM abo npucTpois
(4acTuH), WO BIApPI3HATLCA OOWH BiO OAHOroO, Ta peani3oBaHi HUMW. ogdiGHMM YnHOM, cboMa cxema 231 KepyBaHHs
nepegayero aHNx Ta BOCbMa cxema 235 kepyBaHHsi nepefayeto JaHux, BiANOBIAHO, CKIaaaTbes i3 cxem abo YacTuH,
LLIO BiApi3HAOTECA OfHa Big 0fHOI. Kpim TOro, B IKOCTi MPOTOKONY nepeaadi AaHMX MiX LIOCTOK cxemor 313 kepyBaHHS
nepegayero AaHnx Ta BOCbMOK cxeMoto 235 kepyBaHHS nepeaadero AaHuX 3aCTOCOBYETLCA NPOTOKON nepeadi AaHux,
WO BIOPI3HAETLCA Big NPOTOKONY nepeadi AaHuUX MiX N'ATO CxeMol 223 KkepyBaHHA nepefadeto AaHuX Ta CbOMOK
cxemoto 231 KepyBaHHS nepefaveto aHuX.

PesepBHWIA NpUCTpin cucTeMn 3axucty Gesnekn CKOHMIrypoBaHWi, SIK ONMcaHo BuLle, B pe3ynbTaTi Yoro BXigHWNA
NPUCTPIN Ta BUXIOHWIA NPUCTPIN MOXYTb OyTU chinbHUMKU Ans obnagHaHHa 3axucTy 6esneku Ta ans npuctpoto CCF.
Taknum 4YnHOM, He NoTPIGHO 3abesneyyBaTy BXIOHWI NPUCTPIN Ta BUXIOHWIA NpUCTpi okpemo Ans npuctpoto CCF, i npu
LbOMy 30iNnbLUyBaTK KiNbKICTb AETEKTOPIB Ta JIOKANIbHMX KOMMOHEHTIB CUCTEMU Be3nekn TakoX MoxHa 6e3 36inbLieHHA
macwTtaby npuctpoto CCF.

BapiaHT 3giicCHEHHS 2

B koHdpirypauii BapiaHTy 3gincHeHHs 1, 3acTocoByloTbCs cxema 24 ¢poTtoenektpuyHoro (E/O) nepeTBOpeHHs, sika
nepeTBOPOE ENEKTPUYHNIA CUrHan, nepeaaHui Big Apyroi cxemu 214 kepyBaHHS nepegavero JaHUX NPUCTPOIO 2 3aXUCTy
Gesnekn, Ha onTUYHWUIA curHan, i cxema 32 O/E nepeTBOpPEHHSs, sika MepeTBOPIOE OMTUYHUI CUrHam, OTpUMaHWIA
npuctpoem CCF, Ha eneKkTpuYHnin curHan.

MopibHMM YmHOM, 3acTocoByoTbCA cxeMa 33 E/O nepeTBOpeHHs, Aka NepeTBOPIE BUXIAHUA CUrHanM LLIOCTOI CXeMU
313 kepyBaHHs nepepadeto gaHux npuctpoio 3 CCF Ha ontmyHui curHanm, i cxema 25 O/E nepeTBOpeHHs, sika
NepeTBOPKE CUrHAI, OTPMMaHWUIA NPUCTPOEM 2 3aXMCTy Be3nekun, Ha eneKTPUYHUN curHan.

Takum 4mMHOM, MiX MpucTpoem 2 3axucty 6esnekn Ta npuctpoem 3 CCF nepegaloTbCA Ta OTPUMYKOTLCS ONTUYHI
curHanu, 3aBAasikum YoMy, y BMnagky, konm B npuctpoi 3 CCF ctanacb enektpuyHa HecnpaeHicTb abo nogibHe, To BNnnB
BiAMOBW yrnepeaXyeTbCs Bif NOLMPEHHS HA MPUCTPIA 2 3axucTy 6e3nekun. Kpim Toro, ockinbku curHanv nepenarTbes
Yepes onTuuyHi kabeni, To BiACTaHb nNepegadi Moxe OyTU 36inblUEHa NOPIBHAHO i3 BUMAAKOM, KON BUKOPUCTOBYHOTLCS
€neKTPUYHI curHanu, i obmexxyBanbHa yMoBa CTOCOBHO MicLisi BCTaHOBMEHHs npucTpoto 3 CCF moxe noM'sikLyBaTUCh.

Ak onucaHo BuLe, B KOHMIrypauii BapiaHTy 3gincHeHHs 2, npuctpin CCF 3'egHaHmi i3 BXiAHUM NPUCTPOEM Ta i3
BUXiOHUM MPUCTPOEM Yepe3 OMTUYHI kabeni, 3aBASKM YOMy MOXHa 3anobirTv BNNMBY €neKTPUYHOI HEeCnpaBHOCTI B
npuctpoi CCF Ha cucTemy 3axucty 6e3neku, i npu LboMy He NOTPiOHO 3abe3nevyBaTy po3ainbHUIA NPUCTPIN.

BapiaHT 3gincHeHHa 3

Ak nokasaHo Ha I, 3, B koHpirypadii BapiaHTy 34ilicHeHHs 1 abo BapiaHTy 34iNCHEHHS 2, CUTHanM BUSIBIIEHHS Bif



psay petektopiB 11, 12, 13 nepegatoTbCa Ha NpUCTPIN 2 3axucty Gesneku, skui aBnse coboto obnagHaHHA cUcTeMm
3axucTy. [NepepaHi curHanu BUsBNeHHs BBOAATLCA Y BXigHi npuctpoi 2101, 2102, 2103 npuctpoto 2 3axucty 6e3neku, Ta
€NEeKTPUYHO po3noainatoTbes y BXigHuX npuctposx 2101, 2102, 2103. CurHanu, Wo po3noginaiTbcs Ha OAHY CTOPOHY,
BBOAATLCA ¥ cxeMun 211a, 211b, 211c A/LL nepeTBOpeHHSI NPUCTPOIO 2 3axmcTy 6e3neku, i curHanm, Wo po3noainsaTbes
Ha iHLY CTOPOHY, BBOAATLCS ¥ cxemu 212a, 212b, 212¢ A/l nepeTtBopeHHs ansa npuctpoto 3 CCF. BuxigHi curHanm Big
cxeM 212a, 212b, 212c A/Ll nepeTBOpeHHSA BBOOATLCS y cxeMu 26a, 26b, 26¢ noBTOpIOBaYIB, KOXHA i3 SKMX MPU LbOMY
Mae yHKLUio arperauii curHanise, Yepes pag Apyrux cxem 214a, 214b, 214c kepyBaHHA nepefadveto gaHux, BianosigHo.
Cxemu 26a, 26b, 26¢ noBTOpIOBaYiB, KOXHA i3 SAKMX ABMSE COOO0 enekTPUYHY cxemy MNiACUIMEHHs, fka BKnoyae B cebe
MynbTUMMEKCOop, ABONOPTOBUI 3anam'aToBYOUUIA NPUCTPIN, Ta nogibHe. MNigcuneHi curHany nepegarTsea Ha NpUCTpIn 3
CCF uepes cxemy 24 E/O nepeTBopeHHs. Y BUNagKy Takoi KOHQirypauii, CurHanu BUsSBNeHHsa Big psagy aetektopis 11,
12, 13 moxyTb nepepaBaTucb Ha npucTpii 3 CCF 6e3 36inblLUeHHs KinNbKOCTI NiHiM nepedad. Y LbOMY BapiaHTi
30INCHEHHA nokasaHo Npuknag, y KoMy CUrHanu Big TPbOX AEeTEeKTOpPiB BBOAATLCA A0 TPbOX BXiAHMX NMPUCTPOIB, OA4HAK
KiNbKICTb ETEKTOPIB Ta KiNbKICTb BXIAHWX NPUCTPOIB LM HE OOMEXYETbCS.

BapiaHT 3gincHeHHs 4

Ak nokasaHo Ha ®II. 4, curHanm BusiBNEHHs, nepedaHi Big getektopis 11, 12, 13, BignosigHo, BBOAATECA Y psag
BXigHWX npuctpois 2101, 2102, 2103, Ta enekTpMYHO Po3NoAinNAlTLCA Y BXiAHUX npuctposx 2101, 2102, 2103. CurHanu,
LLIO PO3MNOAINAITLCA Ha OAHY CTOPOHY, BBOAATLCA Y cxemu 211a, 211b, 211c A/l nepeTBOpPEHHS NPUCTPOIO 2 3axmCTy
6es3neku, i curHanu, LWo po3nodinAlTbCa Ha iHWY CTOPOHY, BBOAATLCA A0 cxemu 212 A/LL nepeTBOpeHHs AN NpucTporo
3 CCF B ogHoMy BXxigHOMY MpuCTpoi (Hanpuvknag, y BxigHomy npuctpoi 2101). BuxigHun curHan Big cxemu 212 A/LL
nepeTBOPEHHS BBOAWUTLCH y CXeMy 26 moBTopioBaya yepes Apyry cxemy 214 kepyBaHHs nepegaveto gaHux. CurHan,
nigcuneHun cxemoto 26 nosToptoBava, nepepaetbcs Ha npuctpih 3 CCF yepes cxemy 24 E/O nepeTBOpeHHA. Takum
ynHom, cxemu A/LL nepeTBopeHHs ans npucTtpoto 3 CCF y aBox BxigHmMx npuctposix 2102, 2103, opyri cxemn kepyBaHHSA
nepegayero AaHvx, a TakoX CXeMu MOBTOPIOBAYIB He NOTPIOHI, i BXIGHWI NPUCTPIN MOXHA 3MEHLLUTM B PO3MIpi. Y LboMy
BapiaHTi 34iNCHEHHs,, MOKa3aHO npwvknag, y SKOMy CWUrHanu BiA TPbOX AETEKTOPiB BBOAATLCA OO0 TPbOX BXIOHWX
NPUCTPOIB, OAHAK KiMbKiCTb AETEKTOPIB Ta KiMbKiCTb BXiAHMX NPUCTPOIB UMM He obmexyeTbcs. Kpim TOro, y ubomy
BapiaHTi 3AiMCHEHHS NokasaHo Npuknag, y skomy cxema A/Ll nepeTBopeHHs, Apyra cxeMa KepyBaHHs nepegadeto gaHux,
Ta cxema MOBTOpKOBaya, po3TalloBaHi B OAHOMY BXiAHOMY MPUCTPOI, BUKOPUCTOBYIOTLCS CRIMbHO i3 iHLWMMW BXiAHUMN
npuctposimu, ogHak nuwe cxema A/LlL nepetBopeHHsi abo cxema A/LL nepeTBopeHHs i Opyra cxema KepyBaHHs
nepegayero aHux MoXyTb 6yTu crinbHUMM.

OpwH i3 npuknagiB anapaTHux 3acobiB norik 222, 312 3axucTty 6e3neku nokasaHo Ha ®II. 5. Ak onucaHo BuLle,
KOXHa i3 norik 222, 312 3axucty 6e3neku cknagaeTbes i3 Mmikponpouecopa 50 Ta Hakonuyykodoro npuctpoto 60. Xova ue
He MokasaHo, Hakonuuyylumn npucTpii 60 Bknoyae B cebe eHepros3anexHUn HaKOMUYYKYMI NPUCTPIN, Takuh SK
onepaTtvBHUIA 3anam'dTOBYHOYUIA MPUCTPIN, Ta E€HEpProHe3anexHWn AOMOMDKHUIA HAKOMUYYHUUA MPUCTPIN, Taknuh SK
NOCTIHUIA 3anam'ATOBYKOYMI MPUCTPIN, LIO ENeKTPUYHO nepenporpamoByeTbcs. Hakonuuytoumin npuctpii 60 moxe
BKMtoyatTM B cebe [OOMOMIKHUA  HAKOMWYYKYMI  MPUCTPINA, TakMi SK  KOPCTKUA  AMCK, 3aMiCTb MOCTINHOrO
3anam'aTOBYIOHOrO NPUCTPOLO, LWO €enekTpuYHO nepenporpamoByeTbed. Mikponpouecop 50 BWKOHye npuknagHe
nporpaMHe 3abe3neyeHHs, 3aBaHTaXyBaHe i3 Hakonuyytoyoro npuctpoto 60. Y uboMy BuMagky, nporpama
3aBaHTaXyeTbCA Ha Mikponpouecop 50 uyepe3 eHeprosanexHui HaKoMuUuylouun npUCTpin i3 AOMNOMDKHOrO
Hakonu4yto4oro npuctpoto. Mikponpouecop 50 Moxe BUBOAWUTU AaHi, Taki ik pe3ynbTaT ob4YncrneHb, B eHepro3anexHui
HaKOMUYyKYMIA NPUCTPIA HAaKoOMMYy4Yoro npuctpoto 60, abo 36epiraT Taki faHi B 4OMOMIKHMI HAKOMUYYOUNA NPUCTPIN
yepes eHeprosarnexHuin Hakonuuytouuin npucTpin. B sikocTi anapatHux 3acobie norikm 312 3axucty 6esneku, 3amicTb
Mikponpouecopa Moxe 3actocoByBaTuch MNI1IC, sk onncaHo BuLle.

Xoya BMHaxif ONMCAHO BUMLIE 3 TOYKM 30pY Pi3HUX MPUMIPHMX BapiaHTIB 3A4iINCHEHHA Ta peanisauin, HeobxigHO
pPO3yMiTH, IO pi3Hi O3HaKW, acnekTu, Ta (pyHKUioOHanbHi MOXNMBOCTI, onucaHi B ogHOMY abo B [EKiNbKOX OKpPEMMUX
BapiaHTax 30iNCHEHHsI, He OOMEXYITbCSl Y CBOI 3aCTOCOBHOCTI KOHKPETHMM BapiaHTOM 34iMCHEHHSsI, BiANOBIAHO OO
SIKOrO BOHM OMMCaHi, a 3aMiCTb LbOro MOXYTb 3aCTOCOBYBATUCb OKpeMo abo B pi3HMX kombiHauisx [o oaHoro abo
OeKinbKox BapiaHTiB 3A4iINCHEHHS BUHAxXOAY.

Taknum YMHOM, HEOOXiOHO PO3YMiTK, LIO MPW LbOMY MOXYTb OyTn po3pobrieHi YmcreHHi moamdikadii, ki He Gynu
npuBedeHi B AKOCTI NpuKnagy, He BMXOOAYM 3a Mexi LbOro BuHaxody. Hanpuknag, npyvHanMHi OOWMH i3 CKNagoBuX
KOMMOHEHTIB MOXe OyTn moamdikoBaHun, aodaHun, abo BunyydeHwi. MNpuHaANMHI OOWH i3 CKIAgOBMX KOMIMOHEHTIB,
3rajaHnx MpuHaNMHI y OOHOMY i3 MepeBaHUX BapiaHTiB 3A4IMCHEHHs, Moxe Bubupatucb Ta KOMOiHyBaTUCh i3
CKNagoBUMW KOMMNOHEHTaMW, 3rafaHMu B iHLLOMY NepeBaXXHOMY BapiaHTi 34iNCHEHHS.

Orunc rNnoCUnAnNbHMX NO3HAYEHb

1, 11, 12, 13 petekTop

2 nNpucTpin 3axncty 6e3neku

3 npuctpin CCF

4 nokanbHU KOMMOHEHT cucTeMn 6e3neku

21, 2101, 2102, 2103 BXigHWI NPUCTPIA

22 6nok 06pobkn obuncneHb

23 BUXigHWIA NpUCTPINA

24 cxema E/O nepeTBOpeHHSA

25 cxema O/E nepeTBOpPEHHS

26, 26a, 26b, 26¢ cxema nosToptoBada

31 6nok 06pobkn obuncneHb

32 cxema O/E nepeTBOPEHHS

33 cxema E/O nepeTBOpeEHHS

50 mikponpouecop

60 Hakonu4y4YMI NPUCTPIN



211, 211a, 211b, 211c¢, 212, 212a, 212b, 212¢ cxema A/L| nepeTBOpPEHHs
213 neplua cxema KepyBaHHS nepegayero aHux
214, 214a, 214b, 214c gpyra cxeMa KepyBaHHs nepegayeto gaHux
221 TpeTsa cxema KepyBaHHA nepefavdero JaHnx
222 norika 3axucty 6e3neku

223 n'Ata cxema KepyBaHHSA nepefadeto JaHnx
231 cboMa cxema KepyBaHHS nepefadeto AaHux
232, 234 cxema /A nepeTBOpEHHS

235 BocbMa cxema KepyBaHHS nepegadeto JaHnx

236 cxema A3

311 yeTBepTa cxema KepyBaHHSA nepegayeto AaHux
312 norika 3axucTy 6e3neku
313 wocTa cxema KepyBaHHA nepegadero AaHux
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