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HNPEANC/IOBHUE

Moxamen dabbapaneii
I'enepajbHBIA IMPEKTOP

Omna w3 ycraBHbIX (QyHkuuit MAIATD cBoauTcst K TOMY, YTOOBI
yCTaHABIMBATh WM MPUMEHATH HOPMBI O€30MaCHOCTH Il OXPaHbI 30POBbsI, KU3HU
U UMYIIECTBA B JESATEIBHOCTH MO OCBOCHUIO M NPUMEHEHHUIO SEPHON PHEPruu B
MHUPHBIX LEJNAX, a TaKXkKe 00EeCleunBaTh IPHMEHEHHE 3THX HOPM KaK B CBOCH
COOCTBEHHOW paboTe, Tak W B padoTe, B KOTOPOH OKAa3bIBACTCS IMOMOINb, W, TIO
TpeOOBaHUIO CTOPOH, B JEATEIBHOCTH, IPOBOIMMOM Ha OCHOBAHUH JIIOOOTO
JIBYCTOPOHHETO WJIM MHOTOCTOPOHHETO COIVIAIlICHUs, UM, 0 TPEOOBAHUIO TOTO WU
WHOTO TOCY/apCcTBa, K JIIOOOMY BHIY JESTEILHOCTH TOr0 TOCYyIapcTBa B 00NacTu
SIIEPHOM SHEpruu.

Habmronenne 3a pa3paboTkoif HOpM 0€30TTaCHOCTH OCYIIECTBISIIOT CIIETYIOIIHE
KOHCYJIBTaTUBHbIC OpraHbl: KoHCynbraTHBHAsE KOMHCCHS TI0 HOpMaM 0€30TacHOCTH
(KKHB); Komuter mo HOopMmam snepHoii OeszomacHoctd (HYCCK);, Komurer 1o
HopMaMm  pajguanuonHoi  OesomacHoctd  (PACCK); Komurer mno Hopmam
6e3omacoctn nepeo3ku (TPAHCCK); m Komurer mo Hopmam Oe3omacHoCTH
orxon0B (BACCK). l'ocymapcTBa-uieHbl IIMPOKO MPEACTABICHBI B ’THX KOMUTETAX.

Uto0Obl obOecreunTh MMUPOYAWIIHNA MEXITyHAPOAHBIH KOHCEHCYC, HOPMBI
0€301acCHOCTH HAINpPAaBIIAIOTCS TAKXKE BCEM TOCYIapCTBaM-wICHaM sl 3aMeuaHuil
nepen ux omobpenumem Coserom ympasisomux MATATD (B cioydae OcHOB
Oe3omacHocT M TpeOGoBaHMii 0€30IaCHOCTH) WJIM, OT HMMEHH |eHepaIbHOro
nupekropa, Komurerom no mybnukanusm (B cirydae PykoBoJcTB 1o 0e3011acHOCTH).

Hopwmer 6e3onacHoctt MATATD He UMEIOT I0pUAMYECKH 00s13aTeIbHOM CHITBI
JUISL TOCYIApCTB-4JICHOB, HO OHM MOTYT HNPHHHUMATHCSI UMM IO UX COOCTBEHHOMY
YCMOTPEHHIO IJIsl UCIIOIB30BaHMS B HAIMOHAIBHBIX PETYIUPYIOMINX MOJOKECHUSIX,
KacalomMXcsd WX COOCTBEHHOH MEATENbHOCTH. OTH HOPMBI 00S3aTENBHBI IS
MATATD B oTHOLIEHUH €T0 COOCTBEHHOW pabOoThl M JUIS TOCYApCTB B OTHOIICHHUH
orepanuid, B KoTopeix MAIATD okaspiBaer nomoins. Jlo6oe rocyaapcrso,
JKeJlarollee BCTynuTh B comtamenue ¢ MATATD, kacarorieecs: ero oMol B CBS3U €
BBIOOPOM IIJIOMIAIKH, TPOSKTHPOBAHUEM, CTPOUTEIHCTBOM, BBOIOM B 9KCILTyaTalHIo,
9KCIUTyaTallieil WM CHATHEM C JKCIUIyaTallid SACPHOM YCTaHOBKM WM JIIOO0OH
JIPyTOH NEesTeTbHOCTHIO, TODKHO OyZIeT BBIMOIHITH T€ YaCTH HOPM OE30MacHOCTH,
KOTOpBIE OTHOCATCS K ICATEIBHOCTH, OXBaThIBaeMOi cornmamennem. OHaKo caeayer
MOMHHTb, YTO OTBETCTBEHHOCTh 3a MPHUHSATHE OKOHYATEIBHBIX pEHICHUH W
IOpUIMYECKass OTBETCTBEHHOCTh B  JIIOOBIX  NpOLENypax  JIMIEH3UPOBAHHSA
BO3JIaraeTcs Ha rocyapcTna.
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Hopmbl  0e30macHOCTH  YCTAHABIMBAKOT  BaXKHEWUIIME  OCHOBBI  JIJIS
0€30MaCHOCTH, OJIHAKO MOXKET TAaK)Ke MOTPEOOBATHCS BKIIFOUCHUE 0OJIee JETATbHBIX
TpeOOBaHUH, OTPAXKAIOIIMX HAIMOHAIBHYIO NpakTuky. Kpome Ttoro, Oymyt
BKJTIOYATHCS, KaK MPABUIIO, CIICIIHAIBHBIC BOIIPOCHI, KOTOPBIE JOJDKHBI OI[CHUBATHCS
Ha MHIUBHUIyaJbHOH OCHOBE.

Om3nyeckas 3amuTa MENANIXCS M PaJoaKTHBHBIX MaTepuanoB U ADC B
L[EJIOM YIIOMHHAETCS B HAJJICHKAIIHMX CIIydasiX, HO HE pacCMaTpUBACTCs MOPOOHO; K
00s13aTeNIbCTBAM TOCYHAPCTB B ATOM OTHOIICHHU CIENYET MOAXOMUTh HAa OCHOBE
COOTBETCTBYIOIIIMX  JOTOBOPHO-TIPABOBBIX  JOKYMCHTOB W IMyOJIUKAIIHIA,
pa3paborannabix mon srumodr MAIATD. Hepanmomormdeckwe acmeKTHl TEXHHUKU
0e30MacCHOCTH Ha MPOM3BOACTBE M OXPaHBI OKPYKAIOMIEH Cpembl Takoke MPsIMO HE
paccMaTpmBarOTCsA; TPU3HAHO, YTO TOCYIapCcTBAa JIOJDKHBI  BBIONHATH CBOU
MEXKTyHAPOIHBIC 00sI3aTEIbCTBA U 00SI3aHHOCTH OTHOCHUTEIIEHO HUX.

TpeOoBaHusT ¥ pPEKOMEHJALMHM, W3JIOKCHHBIC B HOpPMax 0e30MacHOCTH
MATATD, BO3MOXXHO, HE MOJHOCTBIO COOJIONAIOTCS HA HEKOTOPBIX YCTaHOBKAX,
MTOCTPOEHHBIX B COOTBETCTBUM C NMPHUHATHIMH paHee HOpMaMu. PereHnst o ToM, Kak
HOPMBI 0€30MaCHOCTH JIOJDKHBI TPHMEHATHCS HAa TaKWX YCTaHOBKaX, OYIyT
MIPUHUMATKCS TOCYIapCTBAMH.

BuuManme rocygapcTB oOpariaercss Ha TOT (aKT, 9TO HOPMBI O€30IMaCHOCTH
MATATD, He SBISAACH IOPUIMYCCKU OOs3aTEIBHBIMU, pa3pabOTaHbl C IICIBIO
oOecrieyeHUss TOro, 4YTOOBI MHPHBIC TNPUMCHCHHS SICPHOW JHEPTUU U
PaaMOaKTUBHBIX MaTepPHaIOB OCYIIECTBISUIMCh TaKUM O0pa3oM, KOTOPBIH JaeT
BO3MOJKHOCTBH TOCYIapCTBaM BBITIOJHITh CBOM O0SI3aTE€NLCTBA B COOTBETCTBUU C
OOIENPUHATEIMU ~ TIPUHIMTIAMH ~ MEXJIyHApOTHOTO TpaBa ¥ MpaBUJIAMH,
KacarolIMMHUCS OXpaHbl OKpykaromiel cpenpl. COIIACHO OIHOMY TaKOMy OOIIeMy
MPHUHIUIY TEPPUTOPHS TOCYIapCcTBA HE JOJDKHA HCIOIh30BaThCS TaK, YTOOBI
MPUYMHATE yIIEepO B IPyroM rocynapctse. [ocymapcTsa, clenoBaTelbHO, 00sS3aHbI
MIPOSIBIISITH TOJDKHYIO OCMOTPUTENHHOCTD U COOTBETCTBYIOIIYIO MEpY 3a00TIIMBOCTH.

I'paxxnanckas — saepHas  JAEATEIBHOCTh, OCYIIECTBIseMas B  paMKax
IOPUCAMKIIUN TOCYJAApCTB, KaKk W JI00as Apyras NeSITeIbHOCTh, TOAMANAET IO
neiicTBue 00s3aTeNbCTB,  KOTOPBIC TOCYJApCTBA MOTYT TIPUHHMATH COTIIACHO
MEKIYHAPOIHBIM KOHBEHIIUSIM B JOIOJHCHHE K OOIICHPUHATHIM MPUHIHIIAM
MEXIYHAPOIHOTO TpaBa. locygapcTBaM HAIICKUT NPUHAMATh B PaMKaX CBOHMX
HAIMOHAJBLHBIX TPABOBBIX CHUCTEM TaKO€ 3aKOHOAATEIbCTBO (BKJIIOUAs MPaBWia) U
JPyTHE HOPMBI M MEPBI, KOTOPbIE MOIYT OBITH HEOOXOMUMBI ISl 3(PPEKTHUBHOTO
BBITIOJTHEHHSI BCEX B3ATHIX Ha Ce0s MEXTYHAPOIHBIX 0053aTEIbCTB.
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PEJJAKIIHOHHOE [IPUMEYAHUE

Jlononnenue, eciu oo gka04eHo, npedcmasisen co60u HeOMbEMIEMYIO YACTb HOPM U
umeem mom Jice CMamyc, ymo u OCHOGHOU mekcm. IIpunodicenus, CHOCKU U CRUCKU
Jumepamypel, eciu OHU GKIIOYEHbL, COOepIcam OONOTHUMENbHYIO UHpopMayuo  uiu
npakmuyecKue npumepsl, KOmopwie MO2ym OKa3amu s NONe3HbIMU OJis NOAb3068AMEIS.

Dopmynupoera “001iceH, OONNCHA, OONNCHO, OOMNCHbL UCHONL3VEMC 8 HOPMAX
be3onachocmu 6  CIYYAsAX, Ko20d peub udem O mpeOOBaHusix, O0OI3AHHOCMAX U
obsizamenvemeax. Hcnonvzoganue @opmynuposku “‘credyem’  O3Hauaem peKoOMeHOAUUIO
JIcenamenbHo20 8apuanmd.

Ouyuanvhvlm mexcmom a6s1emcst AHSIULCKUT 6APUAHT.
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1. BBEJJEHHE

OBIIME CBEJAEHUA

1.1. Hacrosmee PyxoBomcTBO 1o 0e30macHOCTH OBIIO ITOATOTOBICHO B PaMKax
nporpammbl  MATATD mo pa3paborke HOpM O€30MacCHOCTH Ui  ATOMHBIX
anekTpocTaHuuii. OCHOBHbIE  TpeOOBaHMS IO  MPOCKTHPOBAHUIO  CHCTEM
0e301acHOCTH Ul aTOMHBIX OJIEKTPOCTAHIMH M3JIOKEHBI B IyONUKAIUH TI0
TpeboBanusM  OeszomacHoctn, Cepus HOopM  OezomacHOoCcTH, No NS-R-1,
«be3omacHOCTh aTOMHBIX AIIEKTPOCTAHINI: TPOEKTHpoBaHHE» [l], KOTOpyr0 OHO
nomnonuseT. Hactosmee PykoBoncTBO Mo 0€30mMacHOCTH yKa3bIBA€T, KAk CIEIyeT
BBIIIOJHATH OTH  TPeOOBaHUS TPU NPOCKTUPOBAHMM CHCTEM  aBapUitHOTO
sHeprocHa0kenust (CAD) At aTOMHBIX 3JI€KTPOCTAHIIHMH.

1.2. annas myOnmukamus sBISETCS IMEPECMOTPOM MpedbayIiero PykoBoncTa mo
6e3omacHOCTH, BEIMymeHHoro B 1991 romy B Cepum m3maHwii mo 0€30mMacHOCTH,
Noe 50-SG-D7 (Rev. 1), «Cucrtempl aBapHiiHOTO JHEPrOCHAOKEHMSI aTOMHBIX
AIIEKTPOCTAHIIUIY, U 3aMeHseT ero. [Ipu mepecMoTpe ObLIM YUYTEHBI pa3padOTKU B
obmactu npoekTupoBaHusi CAD aTOMHBIX JIEKTPOCTAHIIMN, MOSBUBIIUCCS IOCIE
omyOnukoBanuss B 1991 ronmy mnpensinymiero PykoBoacTBa 1o 0e30macHOCTH, U
BKJIIOYECHBI PEKOMEHIAIIMA W PYKOBOMAIIME MaTepPHANBl II0 HEIICKTPHUICCKUM
HCTOYHUKAM YHEPTUH.

1.3. DHeprocHabxeHue TPeOyeTCs AT MHOTUX CHCTEM aTOMHBIX JJIEKTPOCTAHIIMN
C ICTBI0 O0OCCIICUCHUS BBIMTOMHCHUS OTIPEICIICHHBIX (PYHKIMIA OS30MACHOCTH KaK B
9KCILTYyaTallHOHHBIX COCTOSHUSX, TAK M B aBAPUUHBIX YCIOBHUIX WU MOCIE HUX. DTO
JHEProcHaO)keHHe  MOXKET ObITh  o0ecredeHo 3a  CYeT  HCIOJIb30BaHUs
SIIEKTPOIHEPTHH, CIKATOrO rasa, mapa, OT HEMOCPEIACTBCHHBIX MPUBOIHBIX arperaTton
(HampuMmep, IU3EIbHBIX [BUTATENCH, KOTOPHIE HEMOCPEACTBEHHO TPHUBOMAT B
JIEHCTBHE HACOCHI) WJIH OT JPYTUX HUCTOYHHKOB. B 3aBHCHMOCTH OT KOHCTPYKIIHU
CHUCTEM TaKHE HCTOYHUKH YHEProCHAOKEHUS MOTYT HCIIOIB30BATHCS IO OTICIEHOCTH
WK B COYETAHUU JIPYT C JIPYTOM.

1.4. CAD, xotopble 00ecrieunBaloT CHAOXKEHNE AIIEKTPUIECKON M HEAIEKTPUIE CKOI
DHEPTUEH CUCTEMBI, Ba)KHBIC IIJISI OE30MACHOCTH, UTPAIOT MEPBOCTEIIEHHYIO POJIb B
obecrnieueHnH 0€30ITACHOCTH aTOMHBIX 3JeKkTpocTanimii. Hasnauenne CAD cocrout
B OOCCIICYCHWW CTAaHIWU HEOOXOIMMBIM  JHEprocHaO)KEHHEM BO  BCEX
COOTBETCTBYIOIIHNX YCIOBHSX B IIpEIeNiax MPOSKTHBIX OCHOB TaK, YTOOBI CTaHIIWS
MOIJIa OCTaBaThCs B OE€30MACHOM COCTOSIHUM TIOCTE MOCTYJIUPYEMBIX MCXOIHBIX
COOBITHI, B 4YaCTHOCTH BO BpPEMs OTKJIIOUEHHUS BHEIIHETO (PHEProceTeBOro)
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anekrpocHaOxkennsi. CAD MoryT Takxke ObITh 3()(GEKTUBHBIMH IIPH OINPEEICHHBIX
YCIIOBUSX TSKETIBIX aBapuil.

1.5. CAD sBIAOTCS HEOTHEMIEMOH YaCThIO CHCTEM OE30MaCHOCTH M CIIyXKaT B
Ka4eCTBE BCIIOMOTATEIbHBIX CPEJCTB CUCTEM 0€30MaCHOCTH ISl IeJiel ojauu U
pacupesiesieHus JHEPrud K CHUCTeMaM Oe30MacHOCTH, a TaKkKe K JpyruM
ONpENEICHHBIM y3JIaM, BaXXHBIM Il 0e30macHOCTH. [IJsl BRIMOTHEHUS (YHKITUH
0e301acHOCTH, TPeOYEeMBbIX B Cly4ae pa3IMYHBIX MOCTYIHPYEMBIX HCXOITHBIX
COOBITUH, MCTOIB3YIOTCS CUCTEMbI OC30MACHOCTH PA3JIMYHOTO THUIIA U B Pa3HOU
KOMITOHOBKE, & TAK)KE C Pa3IHYHBIM COYCTAHHUEM IPUMEHEHHS PE3ePBUPOBAHUS U
HEOMHAKOBOCTH. OTCYTCTBHE HAJUISKAIIETO SHEPTOCHAOKESHHUS C MO CIETY FOIIUM
HEBBITIOIHEHHEM CHCTEeMaMH HEOOXOIWMBIX (QYHKIUH O0e30macHOCTH MOXKET
MPUBECTH K pPaJUOAKTUBHBIM BBIOpOCAM, MPEBBINIAKINNM pPa3pCIICHHBIC
MpeIeIb.

LEJIb

1.6. llens nacrosimero PykoBojcTBa mo 0e30MacHOCTH COCTOUT B ITOJPOOHOM
U3II0KEHUH TpeOoBaHMil 110 obecnedeHno Hage)xHOCTH CAD, Kak yCTaHOBJICHO B
nyHkrax 6.88—6.89 nmoxymenra [1]. OHO mpenHaszHavyaeTcsl IJs MCIOJIb30BAHUS
JUIAMHA W OpPTaHU3AIMMSAMHU, 3aHUMAIOMIMMICS BOMPOCAMH IIPOSKTHPOBAHUA,
JKCIUTyaTalnu, OINEHKW u JuieH3upoBanus CAD, Bkirouas pa3paboOTIUKOB
MPOCKTOB, CIICIHAINCTOB MO OIEHKEe 0e30MacHOCTH, PETyTUPYIONIHE OpPTaHBl U
OTIepaTopoB (PKCIUTyaTHpYIOIINE opraHu3anuu). PykoBoacTBo mo 6e3onacHOCTH
COAEPKUT PEKOMEHJALMU M PYKOBOJAIIME MaTepualibl MO0 MepaMm, KOTOpble
HEO0OXOAMMO MPUHUMATh KaK Ha HOBBIX, TaK M Ha aeicTByromux ADC, B mensx
BBITIOJTHEHHS TpeOoBaHui, kacaromuxcs Gpynkiuit CAD.

OBJIACTb ITPUMEHEHUA

1.7. Hacrosimee PykoBomcTBO 1O 0€30MaCHOCTH TPHMEHSETCS K aTOMHBIM
SIIEKTPOCTAHIUAM, U KOTOPBIX CHCTEMa JHEPrOCHAOKCHUS B IIEJIOM COCTOHMT H3
HOPMaJIbHOTO dJHEprocHa®keHus (TOJa4l SIEKTPOIHEPTUU OT BBICOKOBOJIBTHON
SHEPrOCETH WIIM OT TeHEeparopa CTAHI[MK) U CUCTEMbI aBaPHIHOTO YHEPTrOCHAOKECHHUS
(KOTOpasi MOXKET COCTOSITh U3 CHCTEMbI JIEKTPOIUTAHUS WM MPEACTABISATh OO0
KOMOWHAIUIO IIEKTPHUYSCKUX U HEICKTPUUCCKUX UCTOYHUKOB MMUTAHUSI).

1.8. PykoBOmCTBO TI0 O€30MACHOCTH CONEPKUT OOIMHWe pPEeKOMEHJAIH |
pyKoBOmsIIME Marepwanbl s Bcex TunmoB CAD  — DIeKTpUYECKHX W
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HEDJIEKTPUYECKHUX, a TAK)KE KOHKPETHBIE PyKOBOJISIIUE MaTepralibl O TPeOOBaHUIM
0€3011acHOCTH, IPUMEHIEMBIM K KOHCTPYKLMH U XapaKTEePUCTHKAM AIIEKTPHYECKOrO
U HEIIEKTPUYECKOTO O0OpYyIOBaHHS CHUCTEM aBapUifHOTO DHEProCHaOKEHHS.
PexomeHmanmum W pyKOBOISIIME MarepHaibl KacaloTcsl TIABHBIM — 00pa3oM
HCTOYHUKOB JHEProCHaOKEHMs, HEOOXOAWMBIX IJISI MUTAHUS CHJIOBBIX HATPY30K,
Ba)KHBIX JJIs1 0€30ITaCHOCTH.

1.9. Hacrosmee PykoBoacTBO IO 0€30IACHOCTH TAKKE COAEPXKUT PYKOBOAAILUE
Marepuaibl 110 NCTOYHUKAM YHEProCHAOKEHUs JUIsl IMTaHUSI Harpy30K, HE BayKHBIX
JUTS O€30TMTaCHOCTH, KOTOPBIE MOTYT MOIy4aTh dHepruto oT CAD.

CTPYKTYPA

1.10. B pazznene 2 paccMarpuBaroTcs oOIIMEe NPOEKTHBIE OCHOBBI CTAHIIUH, a TAKKe
BOTIPOCHI, CBS3aHHBIE C OTKJIIOYCHHEM BCEX WCTOYHHKOB HHEPrOCHAOKECHUS
TIepeMeHHOT0 ToKa (00eCTOYMBAHNEM CTaHIMK)' KaK cOYeTaHneM COOBITHIA, KOTOpoe
MOXKET MPHUBECTU K THKEJIOMY MOBPEXKIICHUIO aKTHBHOW 30HBL Pazmen 3 comepyxut
o0IMe pEeKOMEHJAMU MO IPOEKTUPOBAHHIO; JIETalbHbIE PEKOMEHJAUN II0
MPOCKTUPOBaHUIO JaHbl B  paznene 4. KoHkpeTHble pexkoMeHmanuu s
anekTpudeckoro obopymoBanus CAD mnpuBomsrcs B TyHKTax 4.4-4.68 u mis
HEDJICKTpUYecKoro  obOopymoBaHHS  (KOTOpoe  SBISETCS O CYIIECTBY
HEDJICKTPUYECKUM WCTOYHHKOM SHEPTHH) W3JIOKEHBI B MyHKTax 4.69-4.92. B
paszmene 5 yka3aHBI IPOSKTHBIC PEIICHUS TS TIPOBECHNS HHCIICKITNIA, NCTIBITAHUH 1
TEXHUYECKOro oOcChykuBaHusl. Pasnene 6 moOcBsleH BoOIpocaM oOecredyeHHs
Ka4eCcTBa, aTTCCTAIMH, TIPOBEPKU KOHCTPYKIIUH U JIOKYMCHTAIIUH.

1.11. B JlomonHeHWe BKJIIOYEHBI OOIMIME PYKOBOISAIIME MAaTEPHAIbl M BOIPOCHI,
Kacalomuecss — JHeprocereii’, KoHuIypanmii chcTeM, IMHHH  mepemaun,
pa3MeIlaeMbIX Ha IUIOMIAJKE O3JIEKTPUYECKUX M HEMIEKTPUUECKUX HCTOYHHKOB
3HepFOCH36)KeHI/Iﬂ U aJbTCPHATUBHBIX HMCTOYHUKOB OJHEPrur, UCIOJIB3YCMbIX JIA
sHeprocHadkenust CAD ¢ obecriedeHreM BBICOKOTO YPOBHS HaJIeKHOCTH.

! ObecrounBaHMe CTAaHUMH — 3TO MOJHOE OTKIIOUEHHE BHEIIHMX HCTOYHHKOB
MEPEMEHHOT0 TOKa, ANeKTporeneparopa craniuu 1 CAD. OHO He BKIIIOYAET OTKA3 HICTOUHHKOB
Occriepe0OHOTO MUTAHUS TEPEMEHHOTO TOKA WM OTKa3 allbTCPHATUBHBIX HMCTOYHHKOB
MUATAHMS IEPEMEHHOTO TOKa.

%2 TepMHHBI «IHEPTOCETE» M «CEThY» HCIOJNB3YIOTCA IS 0003HAYCHHS 0OOpYIOBAHHSA
ANIEKTPOIHEPTETHYCCKOM CUCTEMBI, 00CCIICUMBAIOIIETO BHEIIHEE 3JEKTPOCHAOKEHUE aTOMHOM
aneKkTpocTaHuuu. JIMHMUS nepenadyn — 3TO JIMHUS JIEKTPOIepeiadr, MOCPEICTBOM KOTOPOH
CTaHIMS [TOJICOSMHSETCS K YHEPrOCETH.
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2. OBIIME ITPOEKTHBIE OCHOBBI JJIs1 CAD

OBIIME MMOJIOXKEHUA

2.1. HeoOxomumo oOecneuuBarb, 4to0bl CAD OBUIM B COCTOSHHMH I10J1aBaTh
TpeOyemMoe SJIEKTPOIUTAHUE B JIFOOOM OKCIUTyaTallMOHHOM COCTOSHHM MU [PU
MPOCKTHOM aBapHy U YTOOBI 00ECIICUNBAIACH BOBMOXXHOCTD ITPOBEICHUSI UCIIBITAHHN
U TPOBEPOK X paborocrmocobHocTH (cM. [1], myHkThI 6.88, 6.89). CAD cnenyer
IPOEKTHPOBaTh B COOTBETCTBHHM C TpeboBammamu® kmacca 1E, u criemyer
mpejlycMarpuBarh, 4TOOBI MPH YKA3aHHBIX HIDKE OOCTOSTENIbCTBAX OHM ObLIH
CEMCMOCTOMKUMH, YTOOBI 00€CIIEYNBATh:

(a)  npu oorcudaemvix npu dKCHAYAMAayUU COOLLMUAX: FHEPIOMUTAHUE TEX CHCTEM,
paboTa KOTOPBIX HEOOXoJMMa JUlsl yJep)KaHHs PalOaKTHBHBIX BHIOPOCOB B
paspemieHHBIX Tpeaenax. K oXumZaeMBIM TIPH IKCIUTyaTaIlid COOBITHSAM
OTHOCSITCSA T COOBITHS, KOTOpPBIE TIABHBIM OOpPa3oM W HETOCPEACTBEHHO
BIHSIOT HA 3JICKTPOIHEPTETHICCKIE CUCTEMBI CTAHIINU, HAIIPUMED, ITO MOXKET
ObITh  OTKIIIOYCHWE BHEIIHEr0 JJEKTPOCHAOKECHUS WIIM  OTKJIIOYCHUE
TeHEepaTOPOB CTAHIINH;

(b) 6 cyuae npoexmmuvix agapuil u HEKOMOPLIX MANCENBLIX ABAPULL: FHEPTOIIUTAHNE
TeX CHCTEM, paboTa KOTOPBHIX HEoOXOoanMa ISl YAepKaHUS pPaJHOaKTHBHBIX
BEIOPOCOB B pa3pemIeHHBIX MpeAeiax B TCUCHHE BCETO Meproa JTUKBUIAIINI
aBapyH C YYETOM CBS3aHHBIX C ATHM MOCIEIACTBHN OTKIIOYCHHS T€HEPaTOpOB
Ha CTAHIIMU W/WITK OTKJIIOUSHHMS BHEIITHETO AJIEKTPOCHAOKEHUS B TEUEHUE ITOTO
nepuoja.

2.2. Jlng BBINOJIHEHWS OJTHX (YHKIUU CcleayeT obecrneuuBarb, 4TtoObl CAD
OCYIIECTBIISIM TMOauy MUTAHUSI KO BCEM CHCTeMaM O€30MacHOCTH, a TaKkKe U K
JIPYTHM OTIPEACICHHBIM y3JIaM CTaHILUH, BOKHBIM Ul O€30MaCHOCTH, KaK yKa3aHo
B [2].

* Tpe6osanus kiacca 1E: knaccudukanus 6e30MacHOCTH JUIs dMEKTPOOGOPYI0BAHHUS 1
CHCTEM, KOTOpBIE SBIISIOTCS HEOOXOAMMBIMH JUIS OOECIIeUCHUs] aBapHHHOM OCTaHOBKH
peakTopa, W30JSIIMHM 3AIMUTHON 000JIOYKH (KOHTEHHMEHTA), OXJIQXKIACHMSI aKTHBHOH 30HBI
peakTopa M OTBOJA TeIUIa W3 3alIMTHOM OOOJOYKH M peakTopa, WIM e SBISIOTCS
HEOOXOIMMBIMH JUISl IIPEIOTBPAICHHS 3HAYUTEIILHOTO BBHIOPOCa paIMOaKTHBHOTO MaTepuaa B

OKPYXKAIOLIYIO Cpexy.
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2.3. Kpome toro, muranue or CAD MOryT monydaTb y3ibl, HE SBISIOIIHECS
BOXHBIMH Ui Oe30macHOCTH  (ITPOM3BOJICTBEHHbIE HArpy3kd), IpU YCIOBHH
coxpaneHus HagexxHocT CAD u kauecTBa SHEProCcHaOKEHUs.

2.4. Jna mpoextupoBanmss CAD crmemyeT pa3pabaTbIBaTh W HCIIOIB30BATH PSII
KOHKPETHBIX TPOCKTHBIX OCHOB. B HHX clemyeT OmpenensT HeoOXOIUMBIe
(YHKIHMOHATBHBIC 3aJIa4H, XapaKTCPUCTUKH, IICITU IKCIUTyaTal[HOHHBIX ITOKa3aTeIieH,
pabouue yCIIOBHS U YCJIOBUS OKPYXKAIOILICH Cpelbl, a Takke HanekHOCTh. Cremyer
YYHUTBIBATh TOJIOKEHHSI, COMlEpKAIIUeCs B TOKyMeHTe [1]: myHKTHI 5.4—5.8 mo o01mmM
MPOEKTHBIM OCHOBaM; MYHKTHI 5.18 m 5.19 mo XapakTepuCTHKaM, HMEIOIINM
OTHONIEHWE K TUTOMAJAKe; M MyHKTH 5.21-5.23 1m0 mMpOoeKTHBIM TMpaBWiaM u
mpoekTHBIM TipenenaM. [lockonmbky CAD SABISAIOTCS BCHOMOTATENBHBIM CPEACTBOM
cucTeM 0e30IacHOCTH, TO OOBIYHO MPUMEHSIOTCS PEKOMEHIAIUM pas3lieia Io
MIPOEKTHBIM OCHOBaM, cojiepxatuecs B [2].

2.5. B mpoeKTHBIX OCHOBaxX TpeOyeTcst OnpenessiTh HeOOXOAMMbIE TTOTCHIINATbHBIS
BO3MOXKHOCTH ~ CTAaHIIMM  (PYHKIIMOHHPOBATH B  ONPENEICHHOM  JHAaIlla30HE
9KCIUTYyaTallMOHHBIX COCTOSHUI W MPOEKTHBIX aBapHid B MpeAeiax yCTaHOBICHHBIX
TpeOOBaHUN paaHalMOHHON 3amuThl (cM. [1], myHKT 5.4). B oO0mme mpoekTHbIe
ocHoBbI 11 CAD ciieflyeT BKIIOYaTh:

(a) TpeGoBanust mo momuHocTH CAD M HUX CIOCOOHOCTH BBINOJNHATH (PYHKI[MU
0€30macHOCTH B T€UEHHE TPeOyeMoro meprosia BpeMEeHH;

(b) mapameTpsl, KOTOpBIE CJEIyeT KOHTPOJIUPOBATH B IEJSIX WHUIIUUPOBAHUS
Tpedyembix aeiictBuii CAD;

(c) ycnoBus OKpyXaroliel cpepl, B KOTopbIX OyayT paborats CAD;

(d) HeoOXoaMMYyIO 3aIIUTY OT YCJIOBHH, KOTOpPbIE MOTYT BBI3BaTh HApyLICHUS B
pabore CAD;

(e) mapameTppl, KOTOpBIE CJeIyeT KOHTPOJUPOBaTh B IENIX MPOBEPKHU
crabunsHoctu CAD;

(f) ompenenenne Bcex Harpy3ok, noxkiarodeHHbIX K CAD, ¢ pasrpaHuueHHEM
BOXHBIX U HE BXHBIX JUIsI 0€30IaCHOCTH HArpPy30K, a TAKKe C ONpeelICHuEeM
UX HEEKTPHUECKHUX 1 IEKTPUUECKUX XapaKTepPUCTHK U TpeOOBaHN;

(g) ompeneneHHbBIN IepUO BpeMeHH, B TeueHne kotoporo CAD JA0KHBI MO1aBaTh
NMUTaHWe K Harpy3kam ¢ TeM, 4TOObl OHM MOIJIHM  YIAOBIETBOPSTH
MIPEIbSIBISIEMBIM K HUM (DYHKIIMOHAJIbHBIM TPEOOBAHHUSIM;

(h) Tpebyemblie paboume XapaKTepPHUCTHUKU BCeX meMeHToB CAD;

(i)  9KCIUTyaTalMOHHBIE YCJIOBHSI MCTOYHHMKOB dHeprocHaOkenust CAD, BKirodas
YCIIOBUSI, IPU KOTOPBIX JOITYCKAeTCs MOKIIOYEHUE, OTKIIOUCHHE U OCTAaHOBKA
HCTOYHHUKOB SHEProCcHaOKEHUS;



HacTosiwasn nybnukauus obina sameHeHa nybnukaunen SSG-34.

(j) TpeOoOBaHMS K TEXHHYECKOMY OOCIY)KMBAaHHMIO M WCIBITAHUSIM Pa3IMYHBIX
anemeHToB CAD B mensx obecredeHHs COOIIOJCHUSI SKCIUTyaTallMOHHBIX
NIPENEIO0B U yCIIOBUM;

(k) paccmoTpeHue genmoBedeCKIX (PaKTOPOB;

(I)  memm sKcIUTYaTaIImOHHON TOTOBHOCTH;

(m) 1eNMM HATEKHOCTH.

HAIEXHOCTDH, @OPMA 1 KOMITIOHOBKA

2.6. VYmpaenenune mnpoektupoBanneM ADC JOWKHO o0ecrednBarh, UYTOOBI
KOHCTPYKI[MH, CHCTEMbl W OJIEMEHTBI, BaXKHbIE ISl OC30MACHOCTH, HMEIH
COOTBETCTBYIOIME XAPAKTEPUCTUKH, CHEHU(PHUKALMHE U COCTaB MaTepHaia ¢ TaKUM
pacdeToM, 4YTOObI MOINIM OCYIIECTBIATHCS (YHKIMU OE30MaCHOCTH M CTAaHIHIO
MOKHO OBUIO 0€30I1aCHO 3KCIUTyaTHPOBATh C HEOOXOMMOM HaJIS)KHOCTHIO B TEUEHHE
BCETO0 MPOEKTHOTO cpoka cirykObI (cMm. [1], myskT 3.2). CAD crnemyeT mpoeKTHpOoBaTh
TakUM 00pa3oM, YTOOBI OHM WMENH BBICOKYIO (YHKIIMOHAIBHYIO HAACKHOCTh U
oOecrieyrBaIi BO3MOKHOCTH TPOBEICHUS WCIBITAHHUHA, a Takke OBUIM CIIOCOOHBI
BBINOJIHATH 3aJlaHHble UM (QyHKIMK Oe3omacHocTh. Ciienyer obecneunBarb, YToObI
IIpOeKTHBIE TpeOoBaHus, mnpeabsBiasieMble kK CAD, nx ¢opMa M KOMIIOHOBKA
COOTBETCTBOBAJIM BCEM TPEOOBAHUSM, IPEIBSBISCMBIM K CHCTEMaM 0e30IacHOCTH,
KOTOpbIE OHH 00ECIICUMBAIOT MTUTAHUEM.

2.7. B nensx NmpOeKTHPOBAHMS, HANPABIEHHOTO Ha OOECIeueHUE ONTUMATbHON
paboThl omeparopa, MPUMEHSIOTCS IMOJOKECHUS IMyHKTOB 5.48—-5.56 nokymenTa [1].
JlononHUTENbHBIE PEKOMEHAAUN U PYKOBOIAIIME MaTepUasbl Coaepkarcst B [2].
ITpn npoexrupoBannn CAD ciemyer oOecreunBarh COONIOAECHHE MEXyHapOIHBIX
HOpM (TaKuX, Kak Hacrosiee PyKOBOACTBO IO 0€30MACHOCTH) M HAIMOHAIBHBIX
crangaptoB (cm. [1], myHKTHI 3.6, 5.21) ¢ TeNpl0 NPUMEHEHHs TEePEeIOBhIX
KOHIICTIIIMY ydeTa 4eJI0BeUeCKNUX (DaKTOPOB.

2.8. Ilpu ompeneneHHH HEOOXOAMMOTO PE3EpPBHPOBaHMS, KOTOpoe  Oyner
npeaycmarpuBareest B CAD, ciemyeT YYHTBHIBaTh COOOpa)KeHHUs, KacaroIuecs
MIPOSKTHUPOBAHUS, U3JIOKECHHBIE B J[OMONMHEHNH, a TaKKe YacTOTy BO3HHKHOBEHHS
MOCTYJIUPYEMBIX UCXOJHBIX COOBITHH, BO BpeMsi KOTOPbIX CAD JOIKHBI BBITIOJIHSTh
cBor  (yHKIMH. B HEKOTOPBIX  TrOCyIapcTBax  CTEICHb  HEOOXOAUMOTO
PE3epBUPOBAHMST yCTAaHABIMBAETCSI HAa OCHOBE BEPOSTHOCTHOTO moaxona. Kak
muHIMyM CAD TpeOyercsi NpOCKTUPOBAaTH C TAaKHM pacdeToM, 4YTOOBI OHHU
YIOBJICTBOPSUTH KPUTEPHIO SAMHUYIHOTO O0TKa3a (CM. IMyHKTHI 2.9-2.10).
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KPUTEPUU EJJUHUYHOT'O OTKA3A U OTKJIFOUEHMS OBOPYJIOBAHNS

2.9. Ilyskrter 5.34-5.39 u 6.88-6.89 nokymenta [1] ycTaHaBIMBaKOT TPCOOBAHHUS,
Kacaroliecs: MPUMEHEHNsI KPUTEpUsl €IMHWYHOrO OTKa3a B orHomeHnn CAD. B
myHKTe 5.42 noxkymeHta [1] ycTaHaBmHMBaeTCS CBS3b MEXKIy MPOSKTHBIMH U
9KCIUTyaTallMOHHBIMH  TPEOOBAaHMAMH [UI TAaKHX CIIy4aeB, KaK OTKIFOYCHHS
o0OpynoBaHUsSL ISl NPOBEJCHUS UCIBITAaHWH, pPEMOHTA W  TEXHHYECKOrO
obcmyxuBanus.

2.10. ITpu npumenenun k CAD Kpurepusi €IMHUYHOIO OTKa3a IPUHHUMAETCS
JIOMYIIEHNE, YTO B JIFOOO0M TaHHBIH MOMEHT BPEMEHHU MOXKET HPOU30UTH TOJIBKO OJMH
OTKa3. DTO O3HAYaeT, HampuMmep, 4TO B Ciydae, korga B omHmx dacTax CAD
MIPUMEHSICTCSL DJIEKTPOIHEPIHs, a B JPYIMX — Map, HEOOXOIMMO HCXOAWTH W3
JIOMYIIEHUS. O BO3HMKHOBEHHMH TOJNBKO OJHOTO OTKa3a M COIMPOBOXKJIAIOMIUX €ro
0TKa30B BO Bcex gacTsax CAD (aeKTpUUecKuX ¥ NapoBbIX) B TF000M JaHHBIH MOMEHT
BpeMeHHU"

OTKAB3bI 110 OBIEN ITPUYUHE

2.11. Ilpy  TPOEKTHPOBAHMM, TPOBEACHUU  TEXHUYECKOTO  OOCITYKHBAHMUSI,
ucnbpITaHuid W okcruryararmn CAD  creyeT  yUHTHIBaTH — BO3MOXKHOCTB
BO3ZHUKHOBEHUS OTKA30B I10 00IIeH MpUUIrHE, B pe3ynbTare KoTopsix CAD He cMOXKeT
BEITTONTHSATH, KOTAA 3TO TpeOyeTcs, 3aJaHHbIe UM (QYHKITIH O6e3omacHOCTH. [IprHITHIBI
HCOJIMHAKOBOCTH M HE3aBHCUMOCTH ((pu3nueckoe U (PyHKIIMOHATBHOE Pa3eIICHIE)
ClIelyeT NMPHUMEHATHh Ul 3aIUTHl OT BO3MOXKHBIX OTKa30B IO OOLIeH NpUYHUHE,
BO3HMKAIOIIUX HEMOCPEJACTBEHHO B 000PY/I0BaHUH CHCTEMBbI O€301aCHOCTH, JINOO B
pe3ynbTare AeITeNbHOCTH YeNOoBeKa (HampuMep, MPH SKCIUTyaTallud U TEXHUIECKOM
obciyxxnBaHum).  lcmonmp3oBaHWE — NMPUHIWIOB  HE3aBHCHMOCTH  TIOMOTAeT
obecneynBaTh Takoe TOJIOKECHHE, IPU KOTOPOM 001asi HETOTOBHOCTHh CHCTEMBI HE
olpezieNsaeTCsl OTKasaMH 110 o0mied mnpuunmHe. Bmecte ¢ Tem ciemyer Takxke
YUUTBHIBaTh BO3MOXXHOCTH BO3HHKHOBEHHMSI JAPYTMX OTKa30B MO OOIIEH NpuynHe,
KOTOpBIE MOTYT 3aTparvBaTh IIPUHIMIIBI HEOJUHAKOBOCTH M HE3aBHCUMOCTHU

* B ciryuae Takoro NpHMEHEHHs KPUTEPHUs ¢IMHIYHOTO 0TKa3a ;i CAD B HEKOTOPBIX
TrOCYIapCcTBax TPENIONaraeTcsi, YTO TMEPUOA TPOBEACHHS pPaboOT 1O TEXHHUYCCKOMY
00CITy’)KUBaHUIO OJIHOW M3 cekimid o0opynoBanus CAD U eIMHUYHBIA OTKa3 MOTYT COBIACTH,
korna Bo3uukHoBeHue [T C tpebyer padoter CAD.

5 JlOTIONHUTENBHEIE PEKOMEHAAIMH M PYKOBOISAIINE MATepHadbl IO MPUMEHEHHIO
KPUTEPHS CIMHUYHOTO OTKa3a U ICHCTBUSM B CIIydae OTKa30B IO OOIIeH MPUINHE TIPUBOMISATCS
B [3].
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(HampuMep, yXyAILIeHHe KauecTBa JU3eIbHOr0 TOIUIMBA (CM. MyHKT 4.92)). B myHkTax
I1.8-I1.10 noxymenTa [1] 0OBbsCHsIETCS UCTIONB30BAHKE TPUHIINIIA HEOAMHAKOBOCTHU B
JTAHHOM KOHTEKCTE.

COYETAHUSY COBBITUN

2.12. B nynkrax 5.20, 5.31 u [.14-1.18 nokymenra [1] ompenenstoTcsi OCHOBBI U
TpeOOBaHUSI B OTHOIICHWH YYeTa TSDKCNBIX aBapuUil M COYCTAHUN COOBITHH MpU
TIPOEKTUPOBAHNHU aTOMHBIX JJIEKTPOCTAHIINH.

2.13. Ecnu BepOSTHOCTh BOSHUKHOBEHHSI COUYETAHMS COOBITHH WM MHOTOKPATHBIX
OTKa30B HEOOXOJMMO YYHMTBHIBAaTh B OOLIMX IIPOEKTHBIX OCHOBaX, TO CJIEIYeT
MIpelycMaTpuBaTh HaUIC)KAIYIO 3AIUTy OT 3TUX COOBITHI M 0TKa30B. B oTHOmEHNH
CAD cienyer yuuThIBaTh BEPOSTHOCTH OTKAa30B IO OOIIEH mNpH4YMHE TOCIe
OTKJIIOYEHMs  BHEIIHEro  JNeKTpocHaOkeHWs. B pesynbrare  NpUHATHS
KOHCEPBAaTHBHBIX  JICTCPMUHHMPOBAHHBIX  JIONYLICHWH  HMJIM  [POBEACHUS
BEPOSTHOCTHOTO aHaiW3a Oe30IaCHOCTH MOXKET BO3HUKATh HEOOXOIUMOCTh
BKIIfoyeHus! B coctaB CAD HE3aBHCUMOTO MCTOYHMKA MHUTAHHS (JIOIOJHUTEIHLHOTO
HCTOYHMKA IEPEMEHHOIO0 TOKA) JJISl PELICHUs! MpPOOJIEMbl, CBSI3aHHOH C JaHHBIM
BO3MOKHBIM COOBITHEM. Bo3MokHOE moBpeskieHHe (pa3pylieHe) akTUBHOHM 30HBI,
KOTOPOE€ B HEKOTOPBIX KOHCTPYKLUSX CTAHIMH MOXKET CTaTh PE3yJIbTaTOM IOJHOMN
MOTepH TMUTAHUS OT HMCTOYHHKOB IEPEMEHHOrO TOKa (00€CTOUMBAHUS CTAHITUH),
SBJISCTCSl IPUMEPOM TOTO, KOTZA TaKyl0 BEpPOSTHOCTH CIEAYeT yYUTBIBATH. Takoif
HE3aBHCUMBII HMCTOYHUK NHUTAHUS MOXET OBITh TIpeJHA3HAYECH TOJBKO JUIS
obecrieueHnst BaKHEHIeH GyHKIMN 6€30MacHOCTH.

OBECTOYMBAHUME CTAHLINN

2.14. B OTHOWIECHHN COOOpPAXCHMH, CBSA3AaHHBIX C TSDKEIBIMU aBApPHSMH, KOTOpBIE
u3iokeHel B myHKTe 5.31 gokymenta [1], aHanM3 MOXKeT IOKa3aTb, 4YTO B
3aBHCUMOCTH OT MPOEKTa CTAaHIUM W PacCMaTpUBAEMOro MEpUuoja BPEMEHU
00ecTOuMBaHNE CTAHIINU CIIOCOOHO MPHUBECTH K TSHKEIOMY HMOBPEKICHUIO aKTHBHOMN
30HBL. Jlaxe MpH BBICOKOM yPOBHE HAJEKHOCTH BHEUIHETO AJICKTPOCHAOKCHHS U
koHCTpyKIi CAD crieayeT NpuHUMaTh BO BHUMaHHE BO3MOXXHOCTh 00€CTOUNBAHUS
CTaHIIMU B KAY€CTBE KOHCEPBATUBHOTO IIPOCKTHOTO JOMYIICHUSI.

2.15. CnenyeT mNpOBOAWTH AaHAIW3 TMOBEACHUS CTAaHIMM B paMKax JaHHOTO
JIONYIICHHS JUTsl OTIPEISNICHUS] 0KMIAeMOr0 TIEpHo/ia BPEMEHH MOCiIe 00eCTOYMBAHMS
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CTaHLIMM, B TEYEHUE KOTOPOTO KPUTHUYECKOE COCTOSIHUE CHCTEMbl OXJIAKIECHUS
AKTHUBHOM 30HBI HE OY/ICT JOCTUTHYTO.

2.16. MO)XHO TpPUMEHSTH P MPOEKTHBIX pEHIeHHH B KauecTBE CpENCTBa
moBBITIIeHUST  crocoOHOcTH CAD  TPOTHBOCTOSTH  CHUTYallMd, CBS3aHHOM C
00ecTOYNBaHNEM CTAHINH, €CIIM BEPOSITHOCTh TAKOTO 00ECTOYMBAHMS OIPAaBIbIBACT
UX OCYLIECTBIEHHE. DTH PEILICHUS BKIIOYAIOT, HAIPHMEp, MOBBIIICHHE E€MKOCTH
AKKyMYJISITOPHBIX Oarapei, MCIOJb3YeMBIX JUIsl MOJa4d HUTaHUS Ha HPUOOPHI
oOecrieueHnst 0€30MaCHOCTH U KOHTPOJIBHO-U3MEPHUTEINILHYIO alllapaTypy, a TakKe Ha
Jpyroe 00OpyIOBaHME, BBITONHSIIONIEE BaKHEHIIME (YHKIWH, WIM NPUMCHEHHE
aJIBTEPHATUBHBIX HCTOYHUKOB IIEPEMEHHOTO TOKa. B ciryuae MHOTOOIOYHBIX CTaHIMN
3TOT AaJIbTEPHATHUBHBIH HCTOYHUK TIEPEMEHHOTO TOKAa MOXET HCIOIb30BaAThCS
COBMECTHO (CM. TyHKT 3.15, TMOCBSIIEHHBII COBMECTHOMY HCIIOJIb30BAHUIO
9JIEMEHTOB B CIIy4ae MHOTOOJIOYHBIX CTaHIUH).

2.17. Cnenyer pa3pabarbiBaTh MPOIEAYPHl JUIsI  0OECIeYeHus CIOCOOHOCTH
MIPOTHBOCTOATh OOECTOYMBAHHMIO CTAHIMM W IS BOCCTAHOBJICHHS HOPMAaIbHBIX
YCIIOBUH.

3. OBIIME PEKOMEHJALIUUA 11O TIPOEKTUPOBAHUIO

PE3EPBMPOBAHUE

3.1. CAD cmemyer pasgenaTh Ha HE3aBUCHUMBIC pPE3CPBHBIC CEKIMW  FITH
xommoHeHTH  (cM. [1], J[lomomnennme II). Cremyer obecreunBarh, YTOOBI
IpeIyCMaTpUBaeMOe DPE3epPBHPOBAHHE COOTBETCTBOBAJIO DPE3CPBHPOBAHHIO TEX
cucteM 0e30MacHOCTH, MUTaHUE KOTOPBHIX OHM oOecreunBaror. Crexyer
obecrieunBaTh, 4YTOOBI KaxkJaas CeKunus oOiajana HEeoOXOAMMOHN HaJeKHOCTBIO,
KOTOpasi MO3BOJISICT NHTAIOIIUMCS OT HEe CHCTeMaM BBINOJNHATH 33JaHHBIE MM
¢ynkomu 6e3omacHocTH. [Ipu BBIOOpE YPOBHS pPE3EPBHPOBAHUS CIEAYET TaKKe
YUHUTHIBaTh JTI000E yBenmmdeHHe HeroToBHOCTH CAD B pes3ynbsrare OTKIIOUCHHS
000pYIOBaHYS IS IPOBEACHHS TEXHUYECKOTO 0OCITY)KUBAHUS U HCIIBITAaHUH.
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HE3ABUCHUMOCTbD

3.2. B cooTBeTCTBUM C IPUHLIUIIOM HE3aBUCHMOCTH CJIE/IyeT 00eCIeunBarh 3alinuTy
cekmmii CAD mocpencTBOM (HU3UUECKOTO pasfeNieHHs, a Takke CIeayeT
IpeIycMaTpuBaTh UX (YHKIMOHAIBHOE pas3lelicHHe (DIEKTPUYSCKH WIM HMHBIM
ciocobom) apyt ot apyra (cm. [1], HJomomuenwue II). ®uzndeckoe pa3nencHue mernei
u 000pyIOBaHUs ClieyeT 00ecIeYyrBaTh 3a CYET UCIIOIB30BAHNSI COOTBETCTBYIOIINX
KOHCTPYKIMH, JUCTAaHIIMOHUPOBaHMS, a Takke O0apbepoB WM COYETAHMS ATHUX
CHoco0OB B 3aBUCHMOCTH OT HEOOXOAMMOCTH 3aIUTBI OT BCEX IOCTYJINPYEMbIX
UCXOIHBIX COOBITHH, YYHTHIBAEMBIX B IPOSKTHBIX OCHOBAX (HAIpUMeEp, M0XKapoB,
XMMHYECKUX B3DPBIBOB, IAQJCHUS JIETATENbHBIX alllapaToB WIM YIapoB JIETSIIUX
npeameToB). OyHKIMOHAIBHOE pa3eeHne CeKLIUH cienyeT obecrneynBarh ImyTeM
MIPE/IOTBPALIEHHs OTKa3a B OJHOM M3 CEKIMH, NPUBOJSILETO0 K HETOTOBHOCTH WM
OTKa3zaM B JIpyrod ceKuuHu. JIOmOoNHUWTENbHbIE PEKOMEHIALMH W PYKOBOJIIHE
MaTepHabl 0 3TOMY BOIPOCY NpUBoAATcs B [3].

3.3. OOGopynoBanue W IenH, TPeOyIOIIMe HE3aBUCHUMOTO (YHKIIMOHUPOBAHUS,
CIeqyeT ONpEAeTSATh W pa3TPaHWYMBAaTh HA pPAaHHEH CTaguHM IMPOSKTHPOBAHUS
CTaHIIMU, a TAKXKE WX CICIYeT YCTKO YKa3blBaTh B JIOKYMCHTaX W 00O3HaYaTh Ha
yepTekax Js ooneryeHus ux uneHrudukann (cMm. [1], Jomomuenwue 11).

3.4. Crenyer obecrieunBarh, 4TOOBI (DYHKIIMOHAIBHBIH OTKAa3 BCIIOMOTATEIbHBIX
CPEICTB cucTeM O€30MacHOCTH HE CTaBWJI IMOJ[ YIPO3y HE3aBHUCHMOCTH IETeH WIIN
obopynoBaHus cucTeM Oe3onacHoCcTH. Hampumep, Takoe BCIIOMOTaTeIbHOE CPEACTBO
cUCTEeM 0e30IIaCHOCTH, KaK 00IIe0OMeHHAs BEHTUIIALUS, CIIEAYET MPEIyCMaTPHBATh
Ui Toi ke camoi cekumu CAD, K KOTOpOW OTHOCHTCS CHUCTeMa 0e30MacHOCTH,
00CITy’>)KUBAOIIAsi 3TO CPEICTBO, C TeM YTOOBI MMOTEpsl MEXaHWYEeCKOW (DYHKIUU B
OJTHOH CEeKIMU HE MPUBOAMIIA K TIOTEPE MEKTPUUECKON (PyHKIIMN B IPYTOM CEKITHH.

3.5. Crenyer mpemycMaTpuBaTh, YTOOBI CHCTEMbI, HE OTHOCSIIUECS K CHCTEMaM
0e301acHOCTH, KOTOphIe TosTy4aroT nuranue or CAD, aBTOMATHYECKH OTKIFOYAIINCh
IIpY TOCTYIUICHUU aBapuHHOTO CHTHaJa, 1100 mojakmodanich Kk CAD ¢ moMonipio
000pyIOBaHUs, HMMEIOLIETO COOTBETCTBYIONIMH Kiacc OE30MIaCHOCTH, a TaKxke
cienyer oOecreunBaTh, YTOObI OHM HE MOIIM CHIXATh (YHKIIMOHAIBHYIO
HE3aBHCUMOCTb MM HaJeKHOCTh CAD 110 COCTOSIHMS, KOTOpOE OylIeT HUKE YPOBHS,
Tpebyemoro st BbinonHenust CAD 3aaHHBIX UM (QyHKIMH 0€3011aCHOCTH.

3.6. OgHuMM W3 IyTeH NOCTIDKCHUS HE3aBUCHMOCTH SIBIISETCS HCIIOIb30BaHNE
CHEUATM3UPOBAaHHBIX HCTOYHUKOB SHEPTOCHAOKEHNUS JUISl OT/ICIIbHBIX KOMIIOHEHTOB
cucteM O€30MaCHOCTH, €CIM OHHM TAaKXKe CIPOEKTUPOBAHBI C HAAIEKALIUM
(U3NUECKUM pa3IeIeHHEM MM 3aIUTOM.

10
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HEOAMHAKOBOCTbD

3.7. B nynkrax I1.8—I1.10 nokymenta [1] 0OBSICHSCTCSI HCIIOIB30BAHUE MPUHIIAIIA
HEOIMHAKOBOCTH. Eciu 1t oGectiedeHns aBapiifHOTO YHEPrOCHAOKCHNUS B KA9eCTBE
peleHusT Ha OCHOBE TPHMEHEHHS MPUHINIIA HEOTUHAKOBOCTH HCIONB3yeTCs
HEOIMHAKOBAasI HEMIEKTPUUECKas CHCTEMa, TO JJIS TOH CHCTEMBI B OIpEICICHHOU
CTCNEHU OyIeT TakKe TPeOOBAThCS MEKTPOIMUTAHUE. DTO MOXKET OBITh JOCTHTHYTO
JU0O0 TMOCPEJCTBOM HCIIOJIb30BAHUS CICIUATU3UPOBAHHBIX HUCTOUYHUKOB ITHTAHMUS,
00 MyTEeM IO/Iauu SHEPrUH OT UCTOYHHUKOB OeCIiepeOOMHOTO TUTaHUS.

CPEJICTBA VITPABJIEHM 1 KOHTPOJIA

3.8. Jns ocyuiecTBieHUs KOHTposiss U ynpaBieHuss CAD U3 NOMELIeHUs IIUTa
yIpaBIeHUss HeoOXOAMMO oOecrednBarh HaJWYMe JIOCTaTOYHOTO KOJINYECTBa
KOHTPOJIGHO-U3MEPUTENBHBIX ~ TPUOOPOB W cpencTB  ympasimeHus (oM. [1],
IyHKTH 6.68—6.75). D710 o00OpymoBaHWe CleAyeT NOAOHpaTh C YYETOM €ro
CHOCOOHOCTH (PyHKIIMOHHPOBATh B IKCIUTyaTAlMOHHBIX COCTOSHHSIX, B YCJIOBHUSIX
NIPOCKTHBIX aBapuil M B Cilydyae HEKOTOPHIX TSDKENbIX aBapuid. B mpornecc
IIPOCKTUPOBAHMS HEOOXOIMMO BKJIIOUATh CUCTEMAaTHUYECKHH aHAJIN3 YEIOBEYECKUX
(axTOpOB M B3aMMOAEHCTBHUS YEJIOBEK-MAIIMHA C LIENIBI0 00eCIIeueHHs HaJIeKAIETO
U YETKOTO pasrpaHuueHrss (YHKIUH MEXIy SKCIUTyaTallHOHHBIM IEPCOHAIOM H
MpeycMaTpuBaeMBbIMUA aBTOMATHIECKUMU cucTeMamu (cM. [ 1], mynkT 5.50). B memsx
CHIDKCHUSI BEPOSTHOCTH OIIMOOK ONEpaTopoB MPU MPOEKTHPOBAHUH KOHTPOIBHO-
U3MEPHUTENBLHBIX PHOOPOB M CPENICTB YNPABICHHS CIICIYET MPUMEHSTH Nepe/ioBbIe
peLICHNs, YYUTHIBAIOIIE YeI0BeUeCKUil hakTop.

3.9. KoHTpombHO-M3MEpUTENbHBIE  TPUOOPBI W CPEACTBAa  YIPABICHHSA,
TpeOytommecs st BemmonHeHnss CAD 3amaHHBIX UM (QyHKIMH Oe30MacHOCTH,
cuntatorcst 4dacteio CAD wm  kmaccuduimpyrorcs  Kak — 000pyIZoOBaHUE,
oOecrieunBaromiee 0e30MacHOCTb. PekOMEHIAMKM M PYKOBOJSINUE MaTepHajbl IO
3TOMY 00OPYAOBAHUIO TPUBOASTCS B [2].

3.10. Ilynkr 6.75 noxymenrta [1] TpeOyeT: “TIpeanodTuTebHO B OHOM ITOMEIEHUH
(TIOMEIIICHUY JOTIOJHUTEIBHOTO MIUTA YIPABICHHUS), (PU3HMUCCKUA U DIICKTPUUYCCKU
OTJICJICHHOM OT OCHOBHOT'O TOMEIICHUS IIMTA YIPABICHH, TODKHO OBITH TaKXKe
Pa3sMeIIeHO JOCTAaTOYHOE KOJMYECTBO KOHTPOJIbHO-U3MEPHUTEIBHBIX MPUOOPOB U
000pYIOBaHUS ISl YIIPABICHUSI, C TEM YTOObI MOXKHO OBLIIO OCTAHOBUTH PEAKTOP U
MOAJCPKUBATH €0 B OTOM COCTOSHHH, OTBOJHWTH OCTATOYHOE TEIUIO U
KOHTPOJIMPOBATh BaKHEHINKWE TMMapaMeTpbl CTAHIUH, €Ciau OyldeT MoTepsHa
BO3MOXXHOCTh ~ OCYIICCTBJISITh OTH BaHeimue (yHKIUM O€30IMacHOCTH U3

11
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MOMEILEHUs OCHOBHOIO IUTa ympasieHus . J[as 3TOW 1enu cieayer MpOBOAUTH
aHaJM3 C TeM, YTOOBI OIpeeNnTh, kKakue pyHkiun CAD cienyeT KOHTPOJINPOBaTh U
NPUBOAUTH B JEHCTBUE W3 TIOMEILECHUSI PE3EPBHOTO IUMUTA YIpaBICHUSA IS
obecrieueHns  BO3MOKHOCTH ~ JAJbHEHIIETO  BBIMOJHEHHS  HEOOXOIMMBIX
ompeneneHHbIX (yHKIHE Oe3omacHocTH. CremyeT oOecreynBaTh COOMIOACHUE
COOTBETCTBYIOIINX PEKOMEHIANNH, N3TI0KEHHBIX B [2].

3.11. B nmomemeHnn OCHOBHOTO LIUTA YIPABICHUS ¥ TOMEIEHUU PE3EPBHOTO LIUTA
YIpPaBJICHUs] CTaHLUM CJIEAYeT IpeaycMaTpuBarh OTOOpaskeHWe HHpOpManuu o0
9KCIUTyaTallMOHHOM COCTOSTHHU CAD U 0 CpeACTBax yNpaBICHUS STHMHU CHCTEMaMH B
JOCTaTOYHOM Il KOHTpoist cocrostHus CAD obOpeme. B mpoekre cnemyer
IpeyCMaTpPUBaTh CUCTEMBl aBAPUITHON CHTHAJIM3ALMN U OTIOBEIICHNUS, CBSI3aHHbIE C
CAD, B muemix 5¢pQekTuBHOr0 u 0e30mHO04YHOr0 OOHApYKEHHsI OTKa30B, HX
JIMarHOCTUKY U TIPUHATHS MEpP OlepaTopamH.

3.12. Toanexamme KOHTPONIO KOMIIOHEHTHI M TMapaMeTphl, a TAaKKe METOABI M
o0opyoBaHKe, BBIOpAHHBIC Ui TONYYCHHS W TIPEICTaBICHHUS HWHPopMaIu 00
IKCIUTyaTalMoOHHOM cocTossHu CAD, OyayT 3aBHCETh OT KOHKPETHOW CTAHIUU U
KoHCTpYKIMK ee CAD, U UX CIIE/IyeT ONPECIISITh COOTBETCTBYIOLINM 00pa3oM.

NAEHTUOHUKALNA

3.13. Ob6opynoBanue cucTeM OE30MACHOCTH M CXEMBl €€ COCAMHEHHS CIIEAyeT
COOTBETCTBYIOIUM 00pa3oM HJICHTU(QHUIUPOBATH (HAIpUMeEp, IyTeM MPUKPEIICHHS
OMpPOK WJIM LIBETOBOTO KOAWPOBAHMUSI), UL TOrO YTOOBI MOXKHO OBUIO OTIIMYATh ATH
cCHCTeMbl O€301TaCHOCTH OT JIPYTHX CHCTEM cTaHIuH. Kpome Toro, B cocraBe caMoit
cUCTEMbI 0E30IaCHOCTH CIIEYeT COOTBETCTBYIOIIMM 00pa3oM HJIEHTH(HUIIUPOBATH
PE3CPBHBIE KOMIIOHCHTBI B IMCIAX YMCEHBIICHUA BCPOATHOCTH cnyqaﬁHoro
BBIITIOJIHCHU A pa60T 10 TCXHUYCCKOMY OGCHy)KI/IBaHI/IIO, HCIBITAHUAM, PEMOHTY WUJIN
KaJMOpOBKE Ha HENPABHILHO BhIOpaHHOW cekiuu. Ciemyer oOecrieunBaTh, YTOOBI
Takas uaeHTH(UKanus He TpeOoBana MCIONb30BAHUS YEPTEXEH, PyKOBOJCTB HIIH
JPYTHX CIPABOYHBIX MaTEepUaIoB. JIJIsi SIEMEHTOB WITH MOJTyJI€H, BMOHTHPOBAHHBIX B
000pyI0BaHUE WMJIM Y3JIbI, KOTOPbIE YETKO 0003HAYCHBI B KaY€CTBE €AMHCTBEHHOIO
PE3epBHOIO AIIEMEHTa CUCTEMBbI O€301IaCHOCTH, UICHTU(DHUKALUS HE TPEeOyeTCs.

MOHIHOCTbB 1 PECYPC

3.14. Caenyer obecneunBarh, uToOb CAD MMeENN A0CTaTOYHBIE MOIITHOCTh U pecypc
JUIS YCIICIITHOTO BBIMIOJIHECHHUS 33aJaHHBIX MM (YHKIHH O€30IacHOCTH B Ciydae
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€IMHUYHOTO 0TKa3a. MOIIHOCTE U pecypc CIENyeT ONPENENATh HA OCHOBE aHAIN3a U
IIPOBEPATh C IOMOLIbIO UCHbITaHUU. IIpyu mpoBeneHUU ATUX UCHBITAHUU CIELYET
YUUTBIBAaTh BO3AEHCTBHE BCEX IMOCTOSHHBIX U CIIydailHBIX Harpy3ok (Hampumep,
Harpy3oK, BO3HHUKAIOMIMX IOA JEHCTBHEM TEMIIEpaTyphbl WIH JaBICHHUS), a TaKXKe
MEPEKIIIOYaeMbIX M TEPEXOAHBIX  MAaKCHMAJIBHBIX  HArpy30K,  BKIIO4Yas
MOCIIENOBATENHOCTE MOJCOEANHEHH HArpy30K M HPOJOIKUTEIbHOCTh MUTAHUS
KaKIOH Harpy3ku. Harpysku, He BaxHbIe Ui 0€30IIaCHOCTH, KOTOpBIE
aBTOMAaTHUYECKH HE OTKIovarorcsi, korna CAD no/KHBI oOecrieunBaTh MUTAHUE B
cllyyae BO3HUKHOBEHHUSI IMOCTYJIMPYEMBIX HMCXOAHBIX COOBITH, CIeIyeT CUMTaTh
MOAKITFOYCHHBIMY U YUUTHIBAaTh IIPH pacueTe o0IIel Harpy3KH.

OBIIEE UCITIOJIb30OBAHME OTAEJIBHBIX DJIEMEHTOB B CJIIVUAE
MHOI'OBJIOYHbBIX CTAHIIUI

3.15. Cnenyer obecrednBarh, 4YTOOBI KaXIbIH HIHEPTOOIOK MHOTOOIOYHOM
SIIEKTPOCTAHIIMKH HMMEJ OTHAe/bHbIe W He3aBucuMble CAD. B HCKIIOYMTEIBHBIX
cIydasx s oThenbHBIX dacTte CAD MOXeT TpemaycMmaTpuBaTbes HX oOriee
WCIOJBb30BaHMe. B 3TUX pemKux ciaydasx CIeAyeT MOATBEPIKIaTh, YTO TPCOOBAHMUS
0€30MacCHOCTH, MPEIBSIBISICMbBIC K KOXKIOMY SHEProOJIOKy B OTICIEHOCTH U KO BCEM
9HEProOIOKaM BMECTE, YHOBICTBOPsOTCA. CIieAyeT yYUTHIBATH MOTCHIUAIBHBIC
OTKa3bl 10 OOINEH NPHYMHE W BO3MOKHOCTH TOrO, YTO OJHH HIIH HECKOJIBKO
SHEProOIOKOB  OYAyT OCTAHOBJACHBI BO BPEMsI IPOBCACHHUS TEXHHYCCKOTO
obcmyxuBanust obmux uvacteit CAD. Cnemyer obecriednBaTh, 4TOOBI CyMMapHbBIE
MOIITHOCTh ¥ PECypc OOMMX 4YacTell W 4YacTed, KOTOpbIC MpPeIHA3HAYCHBI IS
WHIUBUAIYAILHOTO OOCITY)KHMBAaHHS KaXKIOTO W3 AITHX JHEProOJIOKOB, OBLIM Kak
MUHHMYM JOCTAaTOYHBIMHU JUIS TOTO, YTOOBI CIPABUTHCS KAK C CAMBIM CEPBE3HBIM
HOCTyJ'II/IpyeMBIM UCXOJHBIM COGBITI/IQM, KOTOpOC MOXET OKa3aTb BOS}IeﬁCTBHe Ha
OHM WJIH HECKOJIBKO DJHEProOJIOKOB, TaK W C OJHOBPEMEHHO YIOPSIOYCHHOU
OCTAHOBKOM M OTBOJIOM TEIUIa U3 HE MOABEPTHYBIIUXCS BO3CHCTBUIO SHEPTOOIOKOB.

OKCIUTYATAIIUOHHBIE TTPEAEJIBI

3.16. Caenyer onpenensats napamerpsl CAD, BKITIOUasK Mpeebl IKCIUTyaTallnOHHON
TOTOBHOCTH, pACCUMTAHHBIC HAa OCHOBE aHaaM3a MPOCKTA, KOTOPHIC WMMEIOT
OTHOIICHHE K OC30MAaCHO IKCILTyaTalluy CTAHIIUU B SKCILTYaTAlHOHHBIX COCTOSHISIX
U B YCIOBHUSIX MPOCKTHBIX aBapHid, M ATH MapaMeTphl CICAYeT HUCIONb30BaTh MpU
YCTaHOBIICHUH  OKCIUTyaTallHOHHBIX TPEACIOB CTaHNWU. PekoMeHnmammum o
PYKOBOAAMIME MaT€pualibl 110 OJKCIUTyaTaHUOHHBIM Mp€aciIaM U YCIOBUAM I
ATOMHBIX JIEKTPOCTAHIUI PUBOIATCS B [4].
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KOHTPOJIb IOCTVYIIA K CAD

3.17. HeoOxoauMo  mpuHMMArh  Mepbl  JUIi  NPEAOTBpALICHUs  JHO0O0ro
HECAaHKIIMOHUPOBAHHOTO JIOCTyMa K KOHCTPYKIHSAM, CHCTEMaM U DSJIEMEHTaM,
BOXHBIM 11 OC30MACHOCTH, a TaKXke JI00Oro BMeEIIAaTelIbcTBa B HX
¢yaxkumonupoBarmne (cMm. [1], mysKT 5.65). [octym k ob6opymnoBanmio CAD u
BCIIOMOTATEIbHBIM CHCTEMaM CIICAYeT OrPaHHYUBATH C YYETOM HEOOXOAUMOCTU
MPEOTBPAIICHUS HECAHKIIMOHUPOBAHHOTO JIOCTYIA, BO3MOXHBIX OIIMOOK CO
CTOPOHBI UMEIOUIET0 COOTBETCTBYIOIIMN JOCTYI MEpCOHaNa, a TaKKe BO3MOMXKHOU
HEOOXOMMMOCTH HEMEIJICHHOTO JOCTyla B Cllydae aBapuiHOW cHTyaruu. B
MpPUMEHSEMBIE METOABl  CIEAyeT BKIIOYaThb COYETAaHWS Mep  (U3UIECKOn
0e30MmacHOCTH (HampuMep, 3alupacMble OTPa)KJICHHs, TIOMEIICHUs, aBapuiHas
CUTHAIHM3aNuUs U Telie(OHHAS CBsI3b) U a]MHHUACTPATHBHBIX MEP C yYCTOM CTCIICHH, B
KOTOPOU BeNeTCsl HAOMIOJCHUE 32 000PYIOBAaHUEM, U €T0 YIaJICHHOCTH.

4. PEKOMEHJIALIMHY 1O TPOEKTUPOBAHUIO CUCTEM U
YCTPOMCTB

4.1. B paHHOM paszzgene NPUBOAATCS PEKOMEHAALMU 110 MPOEKTUPOBAHUIO U
MIPUMEHEHHIO HEOOXOIMMBIX KOHCTPYKTHBHBIX 31eMeHTOB CAD M pa3BHBAIOTCA
PEKOMEHJAIMHU TPEABIAYIINX pa3ziesnoB. s BBIMOMHEHUS 3a/laHHBIX (DyHKIUH
6e3omacHocTi CAD MOryT OCYIIECTBIISATH MMOJAYy SHEPIMU B BHIEC CKATOTO Tasa,
BOJIbI, 11apa, IEKTPOIHEPTUH HIIH B JIPYToil popMe B 3aBUCUMOCTH OT KOHCTPYKIIMU
CHCTEMBI, KOTOPYIO OHH 00CITYKUBAIOT.

4.2. Kpome pexomeHmammii 1mo mnpoektupoBaHnio CAD maHHBIN pa3men Takxke
COIICP)KUT PYKOBOASAIINE MAaTEpHajbl 10 HEKOTOPBIM IPYTUM 3JIEMEHTaM CTaHLHH,
B3anMocBsizaHHbIM ¢ CAD. B yacTHOCTH, IPUBOIATCS PYKOBOSIINE MaTepHabl MO
Harpys3kam, HEe BaKHBIM JIsi O€30MacHOCTH, M 0 CPEJCTBaM YIPaBJICHUS, OTKa3
KOTOPBIX MOXKET BJIMSTH Ha IpaBuiibHOE (pyHKIMOHUpoBanue CAD.

4.3. B onekrpmueckoe obopymoBanue CAD BXOHAT JIIEMEHTHI W CHCTEMBI,
HEOOXOMUMBIE ISl BBIPAOOTKM W TIPeoOpa3oBaHUsS DIIEKTPOIHEPTHH, a TaKXKe e
pacrpeneNieHus] | MoJa4y K TeM CUCTeMaM 0e30MacHOCTH, KOTOPBIM TaKasi SHEPIHs
TpeOyeTcsi. MOryT TakKe MOAKIOYATECS HEKOTOPBIC JPYTHe JICKTPUYCCKHE
HATPY3KH TPU YCIOBUH COOIIONCHHS COOTBETCTBYIOIIUX MPABUJI, W3JIOKCHHBIC B
nyHkTax 4.44-4.45. Hwke TNpUBOIATCS PEKOMEHIAMH TI0 TIPOEKTUPOBAHUIO
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anekTpudyeckoro obopynoanus CAD. PexkoMeHaluu MO HEIIEKTPUUECKOMY
obopynoBanuto CAD U3JI0KEHBI B MyHKTax 4.69—4.92.

KOHCTPYKIUA U XAPAKTEPUCTUKHN DJIEKTPUYECKOI'O
OBOPYZIOBAHUNS CAD

4.4, CAD moryt nonydath TUTaHUE OT CUCTEMbl HOPMAaJIbHOTO YHEPTrOCHAOKEHUS
win  (HeoOs3aTeNbHO) OT  aJbTCPHATHBHBIX HCTOYHHUKOB DHEPrOCHAOKCHHS,
pa3MemneHHbIX Ha mromazake (cM. puc. 1). Iparumsr CAD mpoxomsaT: a) IO BXOIHBIM
KJIEMMaM aBTOMATHYECCKUX BBIKITIOUaTENeH, HCIONMb3yeMbIX 1 coequaeHus CAD ¢
HCTOYHUKAMH HOPMAaJIBHOTO M AJBTEPHATHBHOTO YHEProcHaOKeHMs, b) 0 BXOIHBIM
KJIEMMaM Harpy30K CHCTEMbI O€30IMaCHOCTH W C) 0 Harpy304HOH CTOpPOHE
Pa3beIMHUTEIPHBIX YCTPOMCTB HE OTHOCSIIMXCS K CHCTEMaM Oe30MacHOCTH
Harpy3KaM, KOTOpbIe moirydaroT 3nekrpornutanue or CAD. Crona MOTYT OBITh TaKKe
BKITIOUEHBI Y376, HE OTHOCSIIHECS K CHCTeMe Oe30mMacHOCTH (B TOM YHCIIE Kak
Ba)KHBIC A1 O€30MacHOCTH, TaK M HE BA)KHBIC IS 0e30MacHOCTH). PykoBomsmme
MaTepuaibl TI0 HICTOYHUKAM dHEProCHA0KEHHsI, PACTIONOKEHHBIM Ha IIJIOMIAJIKe U 33
ee mpeJesiaMu, MPUBOIATCS B JlONOTHEHUY.

4.5. Dnextpudeckoe obopynoBanue CAD B COOTBETCTBUH C Pa3IUYHBIMU
JHEPreTUYECKUMH MOTPEOHOCTIMH HATPY30K MOJpa3/eNsieTcs, Kak IpaBuiio, Ha TpU
THITA 3IEKTPUIECKUX CHCTEM, [TEPEUNCICHHBIX HUXKE:

1) cucTeMa IEpPEeMEHHOr0 TOKa, MOTPEOUTENH KOTOPOH JOMYCKalOT HEKOTOPBIN
nepepsIB B nojade nekTponuTanus. OObIMHO cuCTeMa IMTUTAHUS IEPEMEHHOTO
Toka CAD 3amuThIBaeTCs OT DHEPrOCHUCTEMBI, KOTOpas, COIIACHO aHAIU3Y
0e30MmacHOCTH, IMEET OTpaHWYeHHBIA pecypc. IIpn moTepe muTaHus OT 3TOTO
WCTOYHUKA BKIIFOYAETCA W CTAaBUTCA IIOJ HArpy3Ky pe3epBHas CHCTEMa
SNEKTPONMUTAHUS C COOTIONEHUEM 3a/laHHON BPEMEHHOH 10CIE0BaTENbHOCTH;

2)  cucTeMa IOCTOSHHOTO TOKa, KOTopasi obecrieunBaeT OecriepeboitHoe nuraHue
NnoTpeduTeNeld IMOCTOSHHBIM TOKOM OT akKKyMynsiTopHOW Oarapeun. Takas
cUCTeMa IIOCTOSIHHOTO TOKAa HMEET 3apsIHbIA arperar, MOAKIIOUEHHBIH K
cucreMe nepeMeHHoro Toka CAD;
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3)  cucrema Gecriepe6oOHOrO MUTAaHHS TMEPEMEHHBIM TOKoM® mMOTpeGuTee,
KOTOpas 3alMUThIBAETCS OT CHUCTEMBbl MOCTOSHHOro Toka CAD uepe3
npeoOpa3oBaTesy U TAKKE MOIKIIUeHa K CUcTeMe nepeMeHHoro Toka CAD.

4.6. Tlpumep omboit cexmmm CAD mpuBeneH Ha puc. | Ha puc. 2 mokaszaHa
MIPUMEpHasi CXeMa CUCTEMBI YHEPTOCHAOKEeHNS, KoTopas moacoenuaser k CAD
HOpPMaJIbHBIE M aJbTEPHATHBHbIE HMCTOYHMKM mnuTanus. Puc.3 n 4
WUTIOCTPUPYIOT BO3MOXKHBIE CXEMBI CONPSDKEHUSI HEIIEKTPHYECKOTO |
anekrpuyeckoro obopynosanusi CAD. Ha pwuc. S mnpeacraBieH npumep
HeonekTpuaeckux CAD.

Cucrema nepemeHHoro toka CAD

4.7. Crnenyer npeaycMarpuBaTh, 4TOObI CUCTEMa MIEPEMEHHOTO TOKa oOecreunBaia
mojja4y MEPEMEHHOTO TOKAa K IOJCOCTUHEHHBIM HArpy3KaM B SKCIUTyaTallMOHHBIX
COCTOSIHUSIX, B YCJIOBHSIX IPOCKTHBIX aBapuil W B Cllydae HEKOTOPBIX TSKEIbIX
aBapuil. CucteMy MepeMEeHHOIo TOKa CJEAyeT paslelisiTh Ha pe3epBHBIC CEKIHH B
COOTBETCTBUU ¢ TyHKTamu 3.1 u 4.37. B Kaxk10i CEKITUM CIIeAYyeT MpeyCcMaTpUBaTh
COCJIMHEHUC C HCTOYHUKOM HOPMAJIbHOTO MUTaHUs, C alIbTCPHATHBHBIM HCTOYHUKOM
SHEPrOCHAOXKEHHS Ha TUIOMIAJKE (CCIM TaKOBOH WMEETCs), PE3CPBHBIN HMCTOUHUK
AIIEKTPOIUTAHUS M PACIIPEICIUTCIBHYIO0 CHCTEMY U €€ TPYIIOBEIC IEHH 0 KICMM
Harpy30K, CBSI3aHHBIX C CHCTeMaMH 0€30MacHOCTH (HO HE BKITIOYAs OTH HArpy3KH).

4.8.  Jlnsa momaum mepeMeHHOTo Toka K CAD B KauecTBe MPEANOYTHTEILHOTO METO 1A
CJIEZyeT HCIOIh30BaTh MCTOYHUK HOPMAIBHOTO IHTAaHUS. MOTYT HCIOJIB30BATHCS
TaKXKe aJbTepPHATHBHBIC MCTOYHUKHU NHTaHUsA. B mpoektHsie ocHOBEI CAD cnemyer
BKJIFOYATh MOIIHOCTb, PECypC, HaAS)KHOCTh, TOTOBHOCTh H 3JCKTPHYCCKUC
XapaKTepI/ICTI/IKI/I 9TUX UCTOYHUKOB 3HepFOCHa6)KeHI/IH.

4.9. Pe3epBHBIC HCTOYHUKHU MUTAHUSA HE CIEAYyeT MCIONB30BaTh Wi nutanusg CAD
Ha MOCTOSTHHOM OCHOBE, TaK Kak JIOJTOCPOYHOE MCIIOIBb30BAHUE TAKMX MCTOUYHHKOB
MOKET ITPUBECTH K CHIKCHUIO MX HA/IC)KHOCTH U TIOBBIIICHHUIO YaCTOTHI IIPOBE/ICHHS
TEXHHYECKOTO 00CITYy)KMBAaHHMS, & TAKXKE K YBEINICHHIO BPEMEHH ITPOCTOS, YTO MOJKET
0Ka3aThCsl HECOBMECTUMBIM C TPEOOBAHUAMH SKCIUTy TAIIMOHHONW TOTOBHOCTH.

®B cucreme GecrepeGOIHOrO HSHEProMMTaHUs MOTYT JOIMYCKAThCS OTKIOHEHHS
BBIXOZHBIX T1apaMeTpPOB, TaKHe, KaK MPOBAJIBI HANPSDKEHHS WIM cOOil 4acTOTHI PH YCIIOBHUH,
YTO TaKWe OTKJIOHEHUs HE ITPHUBOMAT K ITOTEpEe BO3MOKHOCTH BBINOJHEHUS TPEOYIONIMXCS
¢GyHknuii  obopynoBaHHEeM, OOCTY)KMBAaGMBIM O3TOH CHCTEMOW, WM HE BBI3BIBAIOT
HEKeJIaTeIbHOTO CpabaThIBaHHSI 3TOT0 000PYIOBAHMS.
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4.10. Cnenyer BBISBISTH BO3MOXHBIE OTKJIOHEHHS MapaMEeTpOB HOPMAJIBHOTO
nuTaHus Ha Kaxjaoi muHe CAD (T.e. MOBBIMIEHHOE MM MOHWKEHHOE HalpsDKEHHE,
MOBBIIIEHHYIO WM MOHMXEHHYIO YacTOTy) CHUCTEMbI NMHUTAHHs MEPEMEHHOro TOKa
CAD. Crenmyer obecrieunBarh, dYTOOBl HEWCIpaBHAs IIHHA ABTOMATHYECKU
OTKJIIOYAJach OT MCTOYHHKA €€ MHUTAHMS, €CIM OTKJIOHCHHE MPEBBIMIACT YPOBHH,
OTIpEZICTICHHBIE B MPOEKTHHIX TpeOoBaHmsX. ClemyeT mpemycMaTpuBaTh, YTOOBI
MOCJIe OTKIIIOUCHMS JJaHHAs IIMHA aBTOMAaTUYECKU MOJKII0Yalach HEMOCPEICTBEHHO
K a)aJbTepHaTHBHOMY HCTOYHHMKY IHUTaHHS WIH b) pe3epBHOMY HCTOYHHUKY
ANEKTPONUTAHHMS, TIPElyCMOTpEHHOMY Jist 3Tol cekunu CAD, ¢ cobirogeHneM 3Ton
MOCIIEA0BATETHHOCTH.

4.11. B tex cmydasx, Korga momada muTaHus Ha mmHy CAD ocymiecTBiseTrcs oT
PE3EpPBHOTO HCTOYHWKA WHUTAHUS, CIEIyeT OOeCIeYnBaTh, YTOOBI 3Ta IIMHA
ABTOMATHYCCKM OTKIIFOYalach OT BCIIOMOTaTEeIbHONM CHUCTEMBI 3JIEKTPOITUTAHUS
cranmuu’. ITo Tpebyercs sl MPeIOTBPAIIEHHsS MOJAYM MHMTAHUA OT PE3ePBHOTO
ucrounrka CAD Kk 0OJIBLIOMY YHCITY PYTHX MOIIHBIX HATPY30K, OJACOCMHEHHBIX K
pacrpeieNuTeNbHOW  CHCTeME  HOPMAJIBHOIO — DHEPrOCHAOXKEHHs  CTaHIIMH.
Hcnonb3oBanue pe3epBHOTO MCTOUYHHMKA MUTAHUS CIIEIYET OTPAaHUYMBATH MIEPUOIOM
BPEMCHHU, HCOOXOIUMBIM ISl BOCCTAHOBJICHUS TIOIaYU SHEPTHU OT HOPMAILHOTO WA
QJIBTCPHATUBHOTO HMCTOYHHMKA JHCPrOCHAOKCHUS, a TaKXKe BPCMCHEM, B TCUCHHUC
KOTOPOTO MEPEBOJI ITUTAHUS MOXKET OBITh HAJCIKHO OCYIICCTBIICH.

4.12. Ecnmn anmpTepHATHBHBIM WCTOYHHK HA TUIOMIANKE BKIIOYACTCS JUIA TOAAYH
nutaang Ha mmHy CAD, cienyer obecmedmBarh, YTOOBI 3Ta MIFMHA BPYYHYIO WA
ABTOMATHYECKH OTKIIOYATach OT BCIIOMOTATEIbHON CHCTEMBI JJIEKTPOITUTAHUS
CTaHI[UH.

4.13. B Tex cmydasx, korna (yHKIWS TOJA4YM MHUTAHUS MEPEaeTcsi OT Pe3epPBHBIX
WCTOYHUKOB THUTAHWS K HOPMaJbHBIM WJIM QJIBTEPHATHBHBIM HCTOYHHUKAM
JSHEProCHAOKEeHHUs, WM OT aJbTEPHATUBHBIX HMCTOYHUKOB K HCTOYHUKAM
HOPMAIIbHOTO TMHTaHUs, CIEAyeT O0OeCreynBarh, YTOOBI IEPEBON ITUTAHUS
OCYUIECTBIISICSL B Takodl TOCIEAOBAaTeIbHOCTH, MPU KOTOPOM OAHOBPEMEHHO
ucnonsdyercst Toinpko ofaHa cekuust CAD. IlepeBon mnuTaHus C  LEJTBIO
BOCCTaHOBIICHHUSI SHEPTOCHAOKEHHSI OT MCTOYHHKA HOPMAJIBLHOTO TMHUTAHUS CIESTyeT
MIPOU3BOJUTH MEPEKITIOUEHUEM BPYIHYIO.

7 BeromorartenbHasi cUCTeMa J1EKTPOMUTAHUS — 3TO CHCTEMa, MpeJHa3HAYeHHas Ui
pacnpeneneHuss U MoJadd 3J1€KTPO’HEPrHHU, MOCTYNAIIEel OT reHeparopa CTaHUMM, JTHUHUI
nepesayl  WIM JPYTHX HMCTOYHUKOB BHEIIHErO OJJIEKTPOCHAOKEHMS, K DIIEKTPUUECKUM
Harpyskam (BaKHBIM JJIsl 0€30TIaCHOCTH M HE BaYKHBIM ISl OC30TIaCHOCTH).
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YCJIIOBHBIE OBO3HAYEHMUMS HA PUCYHKAX

@ leHepatop

|
@ @ TpaHcdopmaTtop

PasbegnHuTenbHoe ycTponCcTBO € KnemMMmamu
(aBTOMaTMYECKUI BBIKMIOYATENb)

4

CbemMHasi nepemMblvKka

o —

N

[MpeobpasoBaTtens NepeMeHHOro Toka B MOCTOSIHHKIN

IZ I'Ipe06paaoBaTenb NOCTOAHHOIO TOKa B HepeMeHHbIVI

-l M'_ AkkymynatopHas 6atapes

@ HarpyaKa cucTeMbl 6€30MacHOCTU ¢ BXOAHBIMU KIlEeMMamu

@ HarpysKa, He OTHOCSLasACcs K cucteme 6esonacHoOCTy,
C BXOOHbIMU KIneMmmMamu

™ OnekTpogsuraTenb

® Hacoc

-------------------- IpaHnua CAD

4.14. Eciim gocrarodHass HaJEKHOCTb HE JIOCTHTACTCS C IIOMOIIBIO KaKux-JI100
APYTUX CPEACTB, TO CUCTEMY 3alIUTHI CIEAYET IMPOCKTUPOBATH C TaKUM PAaCYETOM,
yTOOBI HMeEJach BO3MOKHOCTh TIPOBEACHUA TEPUOANYECKUX TIPOBEPOK €€
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OcHOBHas JINHKS nepetadn BTopuyHbIf cunosoit Bxog

©—1Y

paHuua
BCNoOMoraTensHomn
CUCTEMbI
AneKkTponuTaHusa

HopmanbHoe aHeprocHabxeHue

Bo3MOXHbI anbTepHaTUBHbIN
WUCTOYHUK BHELLUHEero
' anekTpocHabxeHus

HOpMaJ’IbHOe nnuTaHne Harpy3ok
CTaHLMW, He BaxHbIX st 6e3onacHocTn

e AJ'IbTepHaTI/IBHOe JNeKTponuTaHue Ha nnowanke

b
KoHTponbHo-
13MepUTenbHble
@ npu6ops! 1
e3epBHblii cpeacrsa
H
ncTo4HuK | ynpaenenus CAS

Cuctema nepemMeHHoro Toka

IpaHuua CAD (opHa cekums)

Cuctema 3awuThl

CHCTEMbI KOHTPOTBbHO-U3MEPUTESNBHBIX
nprBOpPOB 1 yNpaBneHns CTaHLun

I'IVITGL!/IR
b3
| 7
H

CucTema NocTOsHHOTO Toka

1i|H

[
\

Cucrema GecnepeboitHoro
nuTaHua nepeMeHHbIM TOKOM

MHeBMonuTaH1e CneupanuavpoBaHHas cuctema __@
npubopos, aBapUHOro aHeprocHabxerns

CXaTblf ra3 v ap.

PUC. 1. Cxema pasnuuHblx uyacmeil CUCmeM IHEPSOCHAOICEHUs. CMAHYUU, ONUCAHHBIX 6

Hacmosuem PyKoeoOcmse no 6e30naCHocmu, emecme C ux epaHuyamu.

(YHKIIMOHUPOBAHUS, KOTJIa PEAKTOp HAaXOJIWTCS B DKCILUTyaTallM, B TOM 4YHCIE U

BO3MOYKHOCTb HE3aBUCHMOM ITPOBEPKH KAHAJIOB IS BBISIBIICHUS] BO3MOXKHBIX OTKa30B
1 yTpaTsl pe3epBupoBaHus (cM. [1], myHKTHI 6.81-6.83). [IpeamnodTuTenbHBINA TIOAXOT
NP [IPOEKTHPOBAHUH COCTOHT B TOM, YTOOBI B KaXKJIOH CEKIIMH UMEJICS TOJIIBKO OIUH
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CeTb

MyckoBon TpaHcopmaTop
(BHeLHee anekTpocHabxeHne)

TpaHcdhopmaTop cTaHLmK

HopmanbeHoe
3HeprocHabxeHune
BcnomoraTtenbHas
4 cucTema aNeKkTponuTaHns
o
4 3 hd “
"eHepaTOp cTaHummK Y % Ao} o
I 1 [ I

> i

PUC. 2. [Ipumep coedunenuii ¢ cemwvio u cxem CAD ¢ osyms 100%-nvimu cexyusimu CAD.
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Bak
XpaHeHus Cucrema
Tonnuea NHEeBMONUTaHWS
4
A
y
OrpaHuyeHHble PacxonHbit ng%y)&gm CMa30uHoe
Fateowarms oo | [ pasroms|  |_wacno u
HacTosLero Cucrema R KoHeuHbiI
¢ OXMaXaeHus nornoTuTesns
PykoBogcTsa no ! one

6e3onacHocTu
Ouzens BeHTUnsums

LeTanbHble
pykoBoasLmne
mMatepuvansl
HacTosiLero
PykoBoacTtea
no 6esonacHocTn

MuTtaHve cuctem GesonacHocTn

H

Harpy3sku cuctem 6e3onacHocTn

dyHkuMs GesonacHoCTn

HeanekTpuyeckas 4acTb

--------------- OnekTpuyeckas YacTb

PUC. 3. IIpumep epanuy CAD 011 KOMOUHUPOBAHHOZO HEDNEKMPULECKO20 U JNIEKIPUYECKO20
000pyoosanus (PYHKYUOHATbHAA NPUHYUNUATLHAS CcXeMa O10KA NUMAaHus pPe3epeHO20

ousenb-eeHepamopa).

PE3epBHBIII WMCTOYHMK MHTAHWSA, YTO TIO3BOISET H30erarb HEOOXOANMOCTH
MapajulIeIbHOTO BKIIIOUEHHSI M CHHXPOHHU3AIlMM PE3epBHBIX reHeparopos. Cruemyer
MpeaycMaTpuBaTh  CPEJICTBA, OOECHEYMBAIONINE  BO3MOXKHOCTH  IPOBEACHUS
MEePUOJUUECKUX MHCIBITAHUM PE3epBHBIX HCTOYHMKOB IHTaHUS BO  BpeMs
9KCIUTyaTanuy CTaHIWu. IIpy MCTIBITaHMAX O] HArpy3KOW pE3epBHOTO MCTOYHHKA
MUTAaHUST B XOJE€ OKCIUIyaTallMd CTaHIUHM ClleAyeT oOeclednBaTh CpeACTBa
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BTopas nuHus nepenayn unm
anbTepHaTUBHOE dNeKTponuTaHue

OcHoBHas ceTb

eHepaTOp CcTaHUMM

[nsenb-reHepatop |:| |:|

AKKyMynsiTopHast — — OnekTpuyeckas

6aTapesi —_ —_ Yyactb CA3
(pe3epBHble cekuum)

MpeobpasoBaTenb

BcrnomoraternbHoe

obopynoBaHve I:l

cuctem GesonacHocTu |
Harpysku cuctem
6e3onacHocTn

CneumanunsvnpoBaHHble
aBapuiiHble CUCTEMbI
(MexaHuyeckue un
aneKTpoMexaHuyeckue)

MapoBble TypOUHbI
(vnu gusenbHble
Asuratenu)

T
o |

[F=o°

PUC. 4. Cxema npumepnoi rougueypayuu CAD (oepanuuena 08yms  CeKyusmu;
mpancgopmamopwl, agmMomMamuieckue GolKII0YAmeny U m.n. He NOKA3aHbul).

CHHXPOHM3ALMM PE3EPBHOIO T'€HEepaTopa C MCTOYHUKOM HOPMAJIbHOTO IUTAHMUS.
Pe3epBHBIIl reHeparop cieayeT COEIUHATh C MCTOYHMKOM HOPMAJbHOTO IMUTAHUS
TOJIBKO JJIs 11eJICH UCTIBITaHUM.

Cucrema nocrossiHoro Toka CAD

4.15. CucreMa TIOCTOSHHOTO TOKa OOECIIeYMBAeT MHUTAaHUE  KOHTPOJBHO-
U3MEPHUTENBHBIX ~ MPUOOPOB,  CPEACTB  YNPABJICHMS,  KOHTPOJIS,  3AIUTHI,
MIEPEKITIOUCHHUS M BCIOMOTATeNbHBIX ~ CHCTEM  OJHEpProcHaOXeHWs B
9KCIUTyaTallMOHHBIX COCTOSHMAX, B YCJIOBHAX IPOCKTHBIX aBapuii M B Clydae
HEKOTOPBIX TSDKENbIX aBapuid. CHCTEMY IIOCTOSHHOTO TOKa CIIEAYeT NOIPa3elsTh Ha
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KoHTponb
} YPOBHS! NaporeHepaTopa
h
OnekTpocHabxerne
um
NHeBMONUTaHe
— Peryn6;wop 3anac
yncna obopoToB BOABI
/ _\ I—:I CMa304HbIii
m Hacoc
[MaporeHepaTop
(PWR) nrm —
peakTopHbIN i
Kopnyc <
BbICOKOIO
[aBrneHus
(BWR)

N>

X

—x—

PUC. 5. Ilpumep epanuyvr Hednekmpuueckozo obdopyoosanus CAD (pynkyuonanvras
NPUHYUNUATBHASL CXeMAd NAp0o8020 HACOCA Ol ABAPUUHOLU NoO0ayu NUmMamenbHoll 800bl).
(BWR - peaxmop, oxnasxcoaemviil kunawei 6o0ou; PWR - peakmop, oxaasxcoaemuiii 60001
noo oasienuem.)

pe3epBHbIE CEKIMU B COOTBETCTBUHU C MyHKTamu 3.1 u 4.37. B kaxmayro cekuuio
ClJIe/lyeT BKJIIOYaTh KAK MHHUMYM aKKyMYJIATOPHYIO Oarapero, 3apsaHbIi arperar u
pacIpeneInTENbHYIO CHCTEMY.

Axkymynamopuas 6amapest
4.16. AkkymynatopHass ~ Oartapes  oOecmeumBaeT — OecrepeOOWHYI0O — TOAAdy

MIOCTOSTHHOTO TOKa Ha PAaCIpeAeiIUTENbHYI0 CHCTEMY B Cllydae OTKIIOUEHHS CeTH
MIEPEMEHHOTO TOKAa, NUTAIOUIEH 3apsAHbBI arperar. DTOT HCTOYHUK COCTOMT U3
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AKKYMYJISITOPHBIX DJIEMEHTOB, Pa3BOJIOK M MX COEIMHEHUH C pachpeneuTeIbHON
CUCTEMOH.

4.17. Bo Bpems HOpPMaJbHOHM OJKCITyaTallMl aKKyMYJSATOpHBIC Oaraped cilexyeT
MOAJCP)KUBATh B TIONHOCTBIO 3apSDKCHHOM COCTOSIHHHM C ITOMOIIBIO  3apsTHOTO
arperara.

3apsionviil acpeeam

4.18. 3apsaHbIi arperar MmojaeT IOCTOSHHBIM TOK YCTaHOBHBIIETOCS peXHMa Ha
KaXIyl0 CEKIMI0 CHCTeMBl ITOCTOSHHOTO TOKa ¥ TOAJEpXKUBaeT Oarapero B
TTOJTHOCTBIO 3apsHKEHHOM cOCTOSTHUM. CaM 3apsAHBIA arperar rmojiydJaeT IMHTaHue OT
cucTeMbl epeMeHHoro Toka CAD, kak onucaHo B MyHKTe 4.7.

4.19. Cnenyer oOecrieunBarb, 4TOOBI 3apsIHbIE arperarbl MMENU JIOCTaTOYHYIO
3apsIHYI0 eMKOCTb JUIsl BOCCTAHOBIICHHS aKKyMYJISATOPHOH Garaper U3 pa3psykeHHOIO
COCTOSIHMSL 10 MHHHMAJIBHO 3apsDKEHHOTO COCTOSHUS B TEYCHHE HPHEMIIEMOIO
MIPOMEKYTKA BpeMEeHH, 00ecIIeurBast IPH 3TOM ITUTaHNEM CaMble BBICOKHE CyMMapHBIS
Harpy3Kd pa3IMYHbIX CTAIMOHApHBIX NOTpPEeOMTENell Ha HavyalbHOM STare Iocie
MOTEpU HOPMAJIBHOTO SHeprocHaOkeHus. Ecmu  gomyckaercst  HCIONB30BaHHUE
3apsAHOTO  arperara JUis IHUTaHUS CUCTEMBl C OTKIIIOYEHHOW aKKyMYJISITOPHOM
Oarapeeit, To ciemyeT oOecneynBaTh, 9TOOBI 3TOT arperar UMeJ pecypc, JOCTaTOUHBII
JUIsl TIMTaHUST CaMbIX BBICOKMX CYMMAapHbBIX Harpy3ok, B TOM YHCJE B YCIOBHSIX
MEPEXOJIHBIX PEXUMOB. J{JIsi KaXKJ0ro 3apsAHOTO arperara CleAyeT HpeaycMarpruBaTh
Pa3bEeAMHHUTEbHBIE YCTPOWCTBA B LEMSX IMEPEMEHHOIO M IOCTOSIHHOTO TOKA IS
OTKJIIOYEHUSI 3TOTO arperara.

4.20. B momemeHHsX, B KOTOPBIX pa3MEMIAIOTCAd aKKyMYJISATOPHI, CIEIyeT
MpeayCcMaTpUBaTh BEHTWIAIMIO B LESIX YACPKUBAHUS KOHICHTPAIIMHM TOPIOYHX
ra3oB HIDKE NPEANHCAHHBIX YPOBHEH. DTy BEHTWIALHOHHYIO CHCTEMY CIEIyeT
obecnieunBath nmutanueM ot CAD.

Pecypc akxymynamoprou bamapeu

4.21. Cnenyer obecrieuuBaTh, 4TOOBI KaXKbIii KOMIUIEKT DPE3EpBHBIX Oarapedl B
TEUCHHUE OIPEICIICHHOrO Iepuoga BPEeMEHH (OOBIYHO B TEUCHHE [IBYX-YETHIPEX
4acoB) oOecreunBal Bce HEOOXOMUMBIE MOTPEOHOCTH HATPY3KU U YCIOBUS (BKITFOUAs
paboune IUKIBI U IJIEKTPUYECKUE MEePEXOJHbIC PEKUMbBI B IKCILTyaTAllMOHHBIX
COCTOSIHUSIX M B YCJIOBHSIX MPOEKTHBIX aBAPUil) C yUETOM TaKuX (DaKTOPOB, KaK 3aI11ac
IpU TPOCKTUPOBAHMH, TEIUIOBbIe 3 QEKThl, 1000 HEAaBHUI LMK paspsaa u
YXYIIICHHE XapaKTCPUCTHK B IpoIiecce cTapeHus. B ciydae oOecTounBaHUS
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cTaHuuU (cM. MYyHKTHI 2.14-2.17) COOTBETCTBYIOUIMH pecypc aKKyMYISTOPHOI
Oarapeu nMpUOOpETACT BaXKHEIlIIIee 3HAYCHUE.

CucrteMma Gecniepe6oiiHOro MUTAHUS MepeMeHHBIM TOKOM B cocTaBe CAD

4.22. Crnemyer mpeaycMaTpHUBaTh CHCTEMY OecIriepeOOHHOT0 MUTAaHUS TTePeMEHHBIM
TOKOM NOTpeOuTeseldl 000pyaoBaHUs, BaKHOTO JJIsi OE30MacCHOCTH, JJISI KOTOPOTO
TpeOyeTcsi mNpeaycMaTpuBaTh HENPEPHIBHOE CHAOKEHHUE NEPEMEHHBIM TOKOM.
Crenyer obecnieunBarh, YTOOBI AIEKTPUUECKUE XAPAKTEPUCTUKU U HEMPEPHIBHOCTH
MOJIAYH AIIEKTPOIHEPTUH OTBEYANN TpeOOBaHWAM MOTPEOHTENCH, KOTOphIe OyayT
obciy)kuBaTbes 3Tl cuctemoi. CucteMy OecrepeOoiHOTO MUTAaHUS TTePEeMEHHBIM
TOKOM CIIeyeT IMOApAa3IeisaTh Ha pe3epBHBIC CEKIMH. Kak MHHHMYM, B KaKIyIO
CEKIMIO CJIEAYET BKJIIOYATh IOJBOJA IUTAHHUSL OT CHCTEMbI ITOCTOSHHOIO TOKa,
IIpeoOpa3oBaresb MOCTOSHHOTO TOKA B IEPEMEHHBIH U paclpeaeIuTeNIbHYI0 CHCTEMY.
Crenyer Takxe IpeycMaTpUBaTh M01auy IMUTAHKsS OT HIMHBI IEPEMEHHOTO TOKa TOM
ke cexiuu CAD M aBTOMarmyeckoe Iepekirouaroniee ycTporicTBo. st momadn
MMATaHUsT MOXKHO BBIOpaTh MO0 TIpeodpazoBarellb MOCTOSHHOTO TOKA B TIEPEMEHHBIH,
00 IPYTroi NCTOYHUK MEPEMEHHOTO TOKA, UCXOMS U3 HANWYHS U HAJCKHOCTH STHX
WCTOYHUKOB ITUTAHUS.

4.23. Ocoboe BHUMaHHWE CIeIyeT YICHSITh XapaKTepPUCTUKaM M TOTPeOHOCTAM
Harpysok, a TaKxXe BSaHMOﬂeﬁCTBH}O MCXKIY HarpyskaMu, MITOAKIHOYCHHBIMA K
cuctemMe OecrmepeOOMHOTO THTAaHUS TEpPEeMEHHBIM TOKOoM. Hampumep, ecmn
HCTONB3yeTCs CTaTHYECKUH MHBEPTOPHBINA IpeoOpa3oBareib, IPH MPOSKTHPOBAHUN
cienyer obecrieynBaTh, YTOOBI TapMOHUKHM HANpSDKEHMS, CO3aHHBIE CaMHM
WHBEPTOPOM, a TakXke HEJIMHEHHBIMH Harpy3kamu, HE BO3EHCTBOBAJIN
OTPHIATENIFHO HA (PYyHKIUH 0OCITY)KNBAEMBIX CHCTEM.

Pe3epB]—l])Il7[ HCTOYHHUK IICKTPONMUTAHUA

4.24. B cocraB pe3epBHOIO UCTOYHHUKA MUTAHUS CIEIYET BKIIOYATh AIEKTPUUECKUN
TEHEPaTOp CO BCEMH BCIIOMOTATCIFHBIMH YCTPOWCTBAMH W TPCAHA3HAUYCHHBIN VIS
HEro OTHCNBbHBIM W HE3aBUCUMBIH WMCTOYHHMK 3allaCeHHOW »Hepruu (Harmpumep,
CKaThIl BO3IYX, TOPIOYEE TOIIUBO, HEPTEIIPOLYKTHI MM BOJA).

4.25. Cnenyer oOecneunBarh, YTOOBI pPE3EPBHBIM HCTOUYHHK MHUTAHUSA HMEN
JIOCTaTOYHYI0 MOIIHOCTh H PECYPC, YTOOBI OCYIIECTBIAThH 3alyCK M 00ECIeunBaTh
MMUTaHHE BCEX HATPY30K, KaK OIMpPEIeNIeHO B MPOEKTHBIX OCHOBaX. B dHCio 3THX
HATrpPy30K MOTYT BXOIUTh KaK Harpy3KH CHUCTEM O€30ITaCHOCTH, TaK U HArpy3KH, HE
OTHOCSIIMECST K cuctemMam Oe3omacHoctH. B myHkTax 4.44-4.45 wusznaratorcs
npaBwia B oTHoUIeHUH nuTanus or CAD Harpy3ok, He OTHOCSIIUXCS K CHCTeMaM
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6C3OH3CHOCTI/I, a TaKXxe HX YUeTa HOpu OIMNPCACIICHUU MOUIHOCTH PE3CPBHOIO
HUCTOYHUWKA ITUTAHUA.

4.26. B mpoexTHBIC TPeOOBaHUS PE3EPBHOTO UCTOYHHUKA TIUTAHUS CICAYET BKITIOYATH!

(a) Bpems Ha 3amycK ¥ HAOOp HATPY3KH B YCTAHOBICHHOMN ITOCIIEIOBATEIBHOCTH;

(b) paboume XapaKTCPUCTHKH, BKIIIOYAs CIIOCOOHOCTh PabOTaTh MPH HYJICBBIX
HArpy3kax, HEOONBIIMX HArpy3kax, pacuYeTHBIX Harpy3Kax, ITyCKOBBIX
Harpy3Kax M Imeperpy3kax B TCUCHHE TPeOyeMbIX MIEPHOIOB BPEMCHU;

(c) cmocobHOCTE paboTaTh TpPU CTYIIEHYATOM HaOoOpe HArpy3Kd BO BCEM
JIana3oHe Harpy3KH;

(d) HamexHOCTD.

4.27. lna obecrieueHns: criocoOHOCTH pabOTHI MPH CTYNEHYATOM Habope Harpy3ku
TpeOyercsi, 4TOObl B PE3EPBHOM OJIOKE CHUCTEMBI DJIEKTPONUTAHUS HAIPSDKCHHUE M
94acTOTa MMOAJEPIKUBAIINCH B TAKUX BPEMEHHBIX U aMIUIMTYIHBIX IIpeeliaX, KOTOpbIe
HEe IpUBEAYT K YXYIIICHUIO Pa0OYMX XapaKTEPUCTHK JIO00H Harpy3kdn HIDKE
MHUHHUMAIIBHBIX TPeOOBaHUM, NPEIbABIAEMBIX K HEl, Jake BO BpeMs HEPEXOIHbBIX
PEKUMOB, BBI3BAaHHBIX ITOJKIIIOYCHUEM WJIN CHATHEM CaMOil OOJIBIION HArPY3KH.

I/IHuanuyaanMe HCTOYHUKH MUTAHUA

4.28. Hekotopsie BUIBI 000pyIOBaHUS (HAPUMED, TUCTAHIIMOHHBIC paHaIlMOHHBIE
JIO3UMETPBI, METEOPOJIOTHIECKOE 000PYIOBAHUE U OT/IEIbHBIC YACTH CUCTEM CBSI3H)
MOTYT TIPOCKTHPOBATECS C COOCTBCHHBIMH WHIMBHIYaTbHBIMH HCTOYHHKAMHU
MUTaHUS U IO9TOMY MOT'YT He nojcoenunsaTbes k CAD.

4.29. Taxue UCTOYHUKH MUTAHUSA CIETyeT MIPOSKTUPOBATH TAKUM 00pa30M, YTOOBI UX
pecypc M HaACKHOCTh COOTBETCTBOBAIM (YHKIHSIM O€30TaCHOCTH O0OPYIOBaHMSI,
KOTOPOE OHU OOCITY>KHBAIOT.

4.30. B tex cmy4asx, Korna oOopyaoBaHHE He pabOTaeT HENpPEPHIBHO, B IPOCKTE
CJIE/TyeT MPEeyCMaTpUBaTh CPEJCTBO IPOBEPKH TOTOBHOCTH MCTOUHUKA MTUTAHMS.

PacnpenesintesibHbIe CHCTEMBI
4.31. Pexomenganuu, wu3iaokeHHble B nyHkrax 4.32-4.37, npumeHsitorcs K
pacrpenenuTeTbHBIM CUCTEMaM, BXOSIIAM B COCTaB CHCTEM IIEPEMEHHOTO U

MOCTOSHHOTO TOKa, a TaK)Ke K PACIpPENeTUTEIBHON CHCTEME, HCIONb3yeMOH B
cucreme Oecrniepedoitnoro muranus CAD.
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Pecypc mownocmu

4.32. Cnenyet obecrieunBath, YT00bI KaXK/ast pacipe/ienTebHas CUCTeMa o0aana
MOIIHOCTBIO U PECypcoM, TOCTaTOYHBIMU IS IIUTaHUS HEOOXOIUMBIX HArpy30K BO
Bcex TpebyeMbIx paboumx pexxumax CAD, a Taxke BBIACPKHBATa MaKCHMAalbHO
BO3MOXKHBIEC IIEPErpy3KH IO TOKY B YCIOBHSAX OTKa3a JJIEKTPOYCTAHOBKH U HPH
MEePEXOAHBIX peXUMax 0e3 MOBPEXKICHHS JIIOOOro U3 e¢ JIEMCHTOB HIH
OTPHULIATEIBHOTO BO3MICHCTBUsSI Ha Hero. Cremyer obecrednBaTh, 4TOOBI KasKaast
pacrpe/enuTenbHas cucteMa Oblia CrocoOHA MePEeKIIoYaTh HCTOYHUKH MHTAHUS U
Harpy3kd B COOTBETCTBHH C MOTPEOHOCTIMH YIIPABICHUS.

Obopydosanue 6CNOMO2AMENTbHbIX CUCTEM

4.33. Jlns  oOOpyaoBaHUSI ~ BCIIOMOTATENbHBIX CHCTEM (HampHMep, CHCTEM
BEHTWIALMM,  OXJXJCHUS,  BOJSIHBIX  HAacocoB M  CHCTEM  CMAasKH),
MpenycMaTpuBaeMoro JUIsl  3JIEMEHTOB  pe3epBHOM  cexnmu  CAD, criemyer
obecrieunBaTh MUTaHWE OT CEKIMH, KOTOPYIO OHO OOCIYXHBAeT, C TeM YTOOBI
COXPaHUTb PE3EPBUPOBAHIE U HE3AaBUCUMOCTD CEKIIHH.

3awummusie ycmpoiicmea 0CHOGHLIX U 2PYNNOBLIX Yenell

4.34. Bce ocnoBHbIe U TpymnmoBbie nemu CAD ciemyeT 3amumars OT Meperpys3ok,
3aMBIKAHUH Ha 3€MJII0 M KOPOTKUX 3aMBIKAaHWUH TIOCPEICTBOM HCIIOJIb30BaHUS
3aIIUTHBIX YCTPOUCTB, KOTOPBIE CIIEAYET pa3MeNiaTh B COOTBETCTBYIOIIMX OTCEKaX U
KOHCTPYKUMSIX, MpelHa3HaueHHbIX s 3amuTbl  CAD  or  BO3neHCTBuUs
MOCTYIMPYEMBIX MCXOMHBIX coObITHU. Cremyer oOecrednBaTh, YTOOBI 3alUTHBIC
YCTpO¥cTBa OBLIM YacThIO CHCTEMbI OE30MTACHOCTU W MPHUTOIHBIMU ISl pabOTHI B
Ka4eCTBE YCTPOMCTBA, OOECIEUMBAIONIETO 3alUTY OT MEPEerpy30K M KOPOTKHUX
3aMbIKaQHHH.

4.35. Cnenyer obecrieunBarb, 4yTOOBl YCTpPOMCTBA ISl 3AIUTHI OT HEpPErpy30K U
KOPOTKHMX 3aMBIKAaHMH MMEJN HajuIeKallhue pasMepbl, ObUIM OTKaJIMOpOBaHBI H
CKOOPJMHUPOBAHBI TAKUM 00pa3oM, 4To0bl CAD (hyHKIIMOHHPOBAIHM B COOTBETCTBUU
C TIPOCKTHBIMH TPEOOBAaHMSAMHM W OOECIEUMBATM 3alIUTy OOOPYIOBaHHS, IIMH U
Kabeneil OCHOBHBIX M TPYIIOBBIX IETIeH OT MOBPEXKICHUH BO BPEeMs MEPErpy30K U B
YCIIOBHSIX, CBA3aHHBIX C OTKa3aMu. KoOpIMHANMIO 3alTUTHBIX YCTPOMCTB CllemyeT
oOecrieunBaTh TakKMM 00pa3oM, YTOOBI M30JIMPOBAJACh TOJIBKO HEUCIIPABHAsI 4acThb
CAD, u 3T0 He BIMSIO Ha OCTAIbHYIO HEMOBPEKACHHYIO YaCTh LIEIH.

4.36. B HEKOTOPBIX CUTYyallMsSX B IIEJSIX BBITOJHEHUS OMPEICIEHHBIX JSHCTBHUMA 1O
obecriedeHnI0 0E30MaCHOCTH MOXET OKa3aThCsl HEOOXOIMUMBIM 3KCILTYaTHPOBATH
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000py/I0BaHUE CHCTEM OE30MIaCHOCTH B PEKUME Ieperpy3ku. Takyto HeoOX0MMOCTh
cielyeT IPMHUMATh BO BHUMAHUE Ha CTaJMU NIpoekTupoBanus. Hanpumep, ycraBku
3alllUTHBIX yCTpOﬂCTB uenm Moryt OBITh BBLICTABJICHLI BBIIIE YpPOBH: 3Ha‘-leHldI>1,
HEOOXOAMMBIX JUIS 3allUThl O0OpPYIOBaHHS OT MOBPEXKICHUS B pe3yibrare
meperpy3ok. Cremyer oOecrmednBaTh, YTOOBI B TaKHX CIIy4asx HCIBITHIBAIOIICE
neperpy3ku 000pyI0BaHHEe HE MOIVIO OTPHUIIATEIHHO BIHUATH HA JPYrHe LEMd WIH Ha
CBSI3aHHOE C HUMH 00OpYIOBaHUE HACTOJIBKO, YTOOBI OMEUIATh BBITOJIHEHHIO UMHU
coorBeTcTBYIOIMX (yHKuui. [IpomomkurensHas SKCIUTyaTanus 00OpYIOBaHHS
cUCcTEeMbl OE30MacCHOCTH B PEXUME IEPerpy3kd C IOCIESIYIOIIUM pPUCKOM €ro
MOBPEXKICHHST MM Pa3pylIeHUs] He JOJDKHA PAaCCMATPUBATBCS B KAdeCTBE YacCTH
000CHOBaHHsI OE30MaCHOCTH IMPU MPOEKTHBIX aBAPHSX, OJHAKO MPHU ITOM CIEIyeT
JIOIYCKaTh, 4YTO MOIYT BO3HHUKHYTh HENpEABUICHHbIE O0OCTOsITeNbCTBA. Ecin
3alIMTHbIE YCTPOMCTBA IENM BBICTABISIOTCS Ha 0Ooyiee BBICOKOM YPOBHE,
HEOOHapy)KEeHHasl Ieperpy3ka MOXET COXPaHSAThCS B YCIOBHSX HOPMaJbHOU
JKCIUTyaTallud, TEeM CaMbIM, BO3MOXKHO, YCKOpSii BO3HMKHOBEHHE OTKa30B
000opyI0oBaHMs, HEOOXOMMMOTO B 0c000# cutyanuu. CremayeT TPUHUMATh MEphI
MPOBEPKH, C TEM 4YTOObI JIIOObIE YCIOBHS TMEPErpy3kd Ha OCTaBAIKCh
HeOOHapYKCHHBIMHU.

Ce513b MedHcOy pe3epEHbIMU CEKYUAMU

4.37. Cnexyer wn30eraTb aBTOMAaTHYECKOTO COCAMHEHHS MEXIY pe3epBHBIMU
cekumsamu CAD. Eciam Mexay pe3epBHBIMH CEKIHMSMHU IPEIyCMaTpPHBAIOTCS
COCIMHEHUS, TO CIIEAyeT TOATBEPKAATh, UTO TPEOOBAHNS MOJKIIOYCHHBIX HATPYy30K
crcteM 0e30MacHOCTH YHAOBIICTBOPSIIOTCS C YYETOM BO3MOXKHOTO paclpoCTpPaHCHHUs
OTKa30B OT OJIHOW CEKIMH K JIPYTOi ¥ BOBMOXKHBIX TIEPErPy30K HCTOYHUKOB MUTAHHS.
Crenyror TakKe Y4YUTHIBaTh TOT (DaKkT, UYTO TaKWE COEAMHEHUS CHIDKAIOT
HE3aBHCUMOCTh CEKIIMH M MOJKITIOYCHHBIX K HIM HAarpy30K CHCTEM 0€30IacHOCTH.

CpenctBa ynpasjenuss CAD

4.38. Crnenyer obecrieunBaTh, 4YTOOBI yNpaBieHHe ObUIO aBTOMAaTHYECKUM. Pydnoe
YIpaBJICHUE CIIENYeT MPUMEHATH JIMIIb B TEX CIIydasX, KOIAa MOXKHO ITOJATBEPINTS,
9T0 ero (YHKIMOHHPOBaHHWE SBIACTCS JOCTAaTOYHO HANECKHBIM C Y4ETOM
yengoBeyeckoro  (aktopa. PexoMeHmanmu, —Kacaromuecss  3aBUCHMOCTH  OT
BBITTOJIHSAEMBIX BPYUHYIO JIEHCTBHI omepaTopa, mpuBonsatcs B [2]. TpeboBanus mo
MIPOCKTUPOBAHNIO, HAMPABICHHOMY Ha OOeCIeYeHHEe ONTHMAaJIBbHOH padoThl
omneparopa, M3JIOKEHbl B IyHKTax 5.48-5.56 nokymenra [1]. Pexomenmauuu mno
XapaKTepPUCTUKAM M HAZEKHOCTH STHX aBTOMATHYECKHX CPE/ICTB YHPABICHUS JaHBI
B [2].
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4.39. Cnenyer obecrieunBarh, YT00bI (QYyHKIMH CPEJICTB YIPABICHHS BKIIIOYAIIH:

(a) aBrOMaTMYeCKOE OTKJIIOYCHHE HArPY30K (KaK YKa3aHO B POEKTHBIX OCHOBAX) U
BCEX APYTHX HCTOYHMUKOB dHeprocHabxkeHms oT mmHBI CAD B Tex ciydasx,
KOTJIa Pe3epBHBIA HCTOYHUK ITUTAHHS WM aJIbTEPHATUBHBIA NICTOYHUK TUTAHUS
Ha IUIOMIAAKe OOecrednBaroT momady nuraHus. B mpoekte CAD cnemyer
MpelycMaTpuBaTh aBTOMAaTHUECKOE IEPEKIIOYCHUE MEXIY albTepPHATUBHBIM
HUCTOYHUKOM MUTAHHUS Ha IUIONIAJIKC W PE3CPBHBIM HCTOYHUKOM ITHTAHUS
COIVIACHO KPUTEPHSIM, M3JIOKEHHBIM B NyHKTax 4.7—4.14. ObopynoBanue st
MTOJKITIOYCHNS aJIFTEPHATHBHBIX MCTOYHWKOB BHEITHETO 3JIEKTPOCHAOKCHHUS,
obecrieunBaromux nmuranne CAD depe3 UCTOYHHK HOPMAIBLHOTO MUTAHUS, HE
BxomuT B coctaB CAD;

(b) aBromaTMueckoe BKJIIOYEHHE M IIOJCOCIMHEHHE PE3EPBHOIO HCTOYHMKA
NUTaHust ¥ Harpy3ok K mmHe CAD B yCTaHOBJIEHHOH MOCIIEAO0BATEIBHOCTH.
Criemyer mpenycMmaTpuBarbh, YTOObI O3TH  ONEpalldy  BBINOJHINCH B
COOTBETCTBHHM C TpeOOBaHMSAMH B  OTHOUICHWHM BpPEMEHH  IIyCKa,
MPENbSABISAEMBIMA K 00OPYIOBaHUIO, 00ECTIeYUBAIONIeMY 0€30MacHOCTh, TPH
COONIONICHUH TOTYIICHIH, MPUHUMAeMbIX B aHanmu3e Oe3omacHocTu. Cremyer
obecrieunBaTh, 4YTOOBI NpOrpaMMa IIOCJIEIOBATEIBHOCTH  ITOJCOCTUHEHHS
Harpy3ok (yHKIHMOHMpOBaJA IPAaBWJIBHO HE3aBHCUMO OT (PaKTHUCCKOH
I0CJIEI0BATEILHOCTH TOCTYTAIOIINX CUT'HAJIOB,;

(c) cunxpoHuzanuto nonkimodeHuss CAD K WUCTOYHMKY HOPMAIBHOTO ITHTaHUS,
KOT/Ia BOCCTaHABIIMBAETCS paboTa 3TOr0 HCTOYHHUKA.

4.40. Cnenyer  mpegycMaTpuBaTh — pydYHblE  CpPeACTBa  yIpaBJIEHUS IS
a) NEPEeKIIIOYCHUS] TPH  HEOOXOMMMOCTH pa3UYHBIX HMEIOLIUXCS HCTOYHHUKOB
nuTanust U Harpy3ok Ha mumHy CAD u b) oOecriedeHus! MpoBeICHUS HCIIBITAHUI,
TEXHUYECKOTO OOCITYy’)KUBAaHHSA U PEMOHTA.

4.41. B coorBeTcTBMM C 3amadamu, KoTopble BhemonmHsAloT CAD, cuemyer
IIpelycMaTpuBaTh JAOCTaTOYHOE OOOPYIOBAaHME JUIS IOJHOTO YHPABICHUS KasKIOH
cekrueit CAD. Dto obopynoBanue cienyeT pU3NIecKn OTACNIATH OT 000pYI0BaHNS,
UCIIONIB3YEMOTO ISl YIPABICHUS JAPYTUMH CEKIHMAMH, U €T0 CIIeAyeT pa3MeIlarh B
mpeAenax COOTBETCTBYIOIIMX KOHCTPYKTHBHBIX 3JIEMEHTOB CeKIMH. B mecTax
COCpE/IOTOYCHHUS JIMHHUH, TAaKWX, KaK IIOMEIIECHHE IIUTa YIPaBICHUS, CIEIyeT
IpegycMaTpuBaTh  COOTBETCTByIOLIee (DU3MYECKOe pas3feleHHe W Haludue
MEKTPUUECKUX Ppa3beIMHUTEIBHBIX yCTpoicTB MEXITY KOHTPOJIBHO-
U3MEPHUTENILHBIMA MTPUOOpaMH M CPEACTBAMH yIIpaBieHHus Kaxaoh cexmun CAD,
yTOOBl HHKAaKOE TIOCTYJIMPYEMOE HCXOAHOE COOBITHE, BO3JCHCTBYyIONIEe Ha
HEOOXOIMMbIe KOHTPOJIbHO-M3MEpPUTEIIbHBIE MTPUOOPBI M CPEJCTBA YIPABJICHUs, HE
BJIMsUIO Ha BhinojHeHne CAD cBoux QyHKIMH.
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HN3oasiuusi cucrem KOHTPOJbHO-U3MEPUTECJIBbHBIX l'[pl/lﬁOpOB n ylpaBJeHUS

4.42. B KOHTPOJILHO-M3MEPUTENIBHBIX MTPUOOPAX U CPEICTBAX YIPABICHUS CICIYeT
HCTIONB30BaTh, KOTJAa 3TO HEOOXOAMMO, METONBI AICKTPUYCCKONH H3OJALMHUN JUIS
oOecTiedeHNsT HE3aBHUCHMOCTH PE3CPBHBIX CXEM M OOOPYIOBaHHUS, C TeM UYTOOBI
TpeOyemble GYHKIINN O€301TacCHOCTH MOTIIH BEITIONHATHCS BO BPEMs U TIOCIIE JTF000TO
MOCTYJIMPYEMOT0  UCXOAHOro coObiThsi. Criemyer obecnednBarh, YTOOBI OTH
pa3belMHHUTENbHbIE ycTpoiicTBa Bxoawian B coctaB CAD. Pexomennmaimu wu
PYKOBOASIINE MaTepHajbl, KacaloInecss KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB U
CPEICTB YIPaBICHIS, BAXKHBIX TSI O€30TTaCHOCTH, IPUBOIATCS B [2].

Konrtpoan

4.43. Crnenyer NpUMEHSTH COOTBETCTBYIOIIME METOIbI KOHTPOJISI M KOHTPOJIbHBIC
MHJIMKATOPbI (cM. Tabiuy 1).

TABJIMLIA 1. TPUMEPBI KOHTPOJIbHBIX MH/IMKATOPOB

Ob6opynoBanne [Tapamerp
OO0m1ero Ha3HAYCHUS Hanpsoxerne

YacroTa

Cuna Toka

Momnocts
Jlnzenb-reHepaTop Temmneparypa 0OMOTKI

JlaBiieHre cMa304HOTO Macia
Temneparypa BojbI

JlaBneHue BO31yxa JUisl 3aITycKa
YpoBeHb ToIuIMBa
OrnepaTHBHOE HANPSKCHHE
TTonoxxeHre aBTOMATHYECKOTO

BBIKJTIOUATEIIS

[uHe! TU3eb-TeHepaTopa, KOMMYTallMOHHAS Hampsxenne

amnmaparypa Cuna Toxa
Yacrora

[Tono)xeHne aBTOMaTHYECKOTO
BBIKJTFOUATEIS
OnepaTuBHOE HaNPsUKECHNUE
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TABJIMLA 1. [TIPUMEPBI KOHTPOJIbHBIX NH/IUKATOPOB (uponomx.)

ObopynoBanue [Tapamerp

AKKyMyJsITOpHAs: 6atapest Hanpsoxenue
Tox
TTo3uius BEIKITFOUATEIIS

3apsiHbIN arperat Harnpsixenue
Cuna Toka
TTonoxxeHre aBTOMaTH4ECKOTO
BBIKJTFOUATEJISt

IIutanue TUIIOBOTO ABUTATEIsI MOII[HOTO HAacoca Hanpsioxenue

(cBoiie 200 kBT) Cuiia Toka
ITono)xeHue aBTOMaTHIECKOTO
BBIKJTFOUATEIS

[Iuranue TUIOBOTO JABUTATCIIA CpCHHCﬁ MOIIHOCTH HaHpH)KCHI/IC

WJIN IBUTaTCIIsA 3aIBUKKHA Cwta Toka
TlonoxeHne aBTOMaTHYECKOTO
BBIKJTIOYATECIISA

Hacoc ¢ mapoTypOHHHBIM IPUBOJIOM CkopocThb
JlaBnenue
TTonoxxenue 3aropHoOro KjarnaHa

TypOorenepatop 11s BOpBICKa 3anuparomnieif Bogsl  Yacrtora
Hanpsoxenue
IlonoxxeHue 3amopHOro KiamnaHa
IlonoxxeHue aBTOMaTHYECKOTO
BBIKJIIOYATEIIS

Cucrema MHEBMOTIMTAHUS JlaBienue

l'[pnMe'ial-me: NEPCUNCICHHBIC MapaMCTPhl OTHOCATCA K paspsaAy THUIIOBbBIX U IIPUBOIAATCS
HUCKIIFOUUTCIIBHO JJIA ueneﬁ WIUIIOCTpaliii; OHU HE 00s13aTENILHO MNPUMCHAIOTCSI BO BCEX
Cly4dasX, a TaKiKe HE ABJIAIOTCS MUHUMAJIBHO HCO6X0,I[I/IMI)IMI/I.

Harpy3lcn, HE€ OTHOCAIIHECH K CUCTEMaM 0e30MacHOCTH

4.44. Harpy3ku, He OTHOCSIIHECS K CHCTeMaM Oe30IacHOCTH, BKIFOUas Harpy3KH,
Ba)XKHBIC JJIsT OE30TACHOCTH, W HArpy3KH, HE BAXHBIE JUIi O€30MacHOCTH, MOTYT
noxtydars anekrposHepruto ot CAD. Cienyer npeaycMarpuBarh, 4ToOObI CUCTEMBI, HE
Ba)KHBIE JUIs 0€3011aCHOCTH, MO0 aBTOMAaTHYECKN OTKJIIOYAINCH MPHU MOCTYIUICHHH
aBapuiHOrO CHrHaia, Jubo mnoxakimrodamuck k CAD dyepe3 pasbeIUHUTEIbHBIC
ycTpoiictBa. Crnemyer obecredunBarh, YTOOBI pPa3beIUHHUTEIBHBIC YCTPOHCTBA
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VIOBJIETBOPSUTA  TPEOOBAaHUSIM, MPEABSBISICMBIM K OOOPYIOBAHUIO CHCTEMBI
0€30I1aCHOCTH.

4.45. Crnenyer obecnieqnBaTh, 9TOOBI Hcmons3oBanne CAD i 1eneil, He BayKHBIX
it 0e30macHOCTH, a TakKe BBEACHHE IOMOJHHUTENHFHOTO 000pYTOBaHHSA,
HEOOXOIMMMOTO ISl TaKWX IeJel, He CHIDKANW (YHKIHOHAIBHYIO HE3aBHCHMOCTH
WK HAJAEKHOCTh CHUCTEMBI MM CrMocOoOHOCTH CAD BBIMONHATH 3aJaHHBIE UM
(GyHKIMU OE30MACHOCTH M HE BIMSJIM HAa BO3MOXKHOCTH IPOBCICHUS HCIBITAHUN
CAD. Kax yxazaHo B myHkTe 3.14, Bce Harpy3ku, KOTOpbIE aBTOMAaTHYECKU HeE
oTkmodatoTcsi, korma CAD  momkHBI obOecreynBaTh MHTAaHWE B CIydae
BO3HUKHOBEHHUS  TOCTYIHPYEMBIX HCXOAHBIX  COOBITHH, CIEemyeT  CYMTaTh
MTOJKJTIOYCHHBIMA M YIUTHIBATh MIPU pacueTe OOIINX Harpy30K.

3a3zemiienne

4.46. 3azemsienne CAD BaxHO ISl 0€301TaCHOCTH, IMOCKOJILKY OHO CBSI3aHO TIPSIMO
WM KOCBEHHO C O0OecIrieueHHeM HaaeKHOCTH cHUCTeMbl. CleayeT yJuTHIBaTH BCE
CHCTEMBI W CPEICTBA 3a3¢MJICHHS CTaHIWH, a TAKKe MPOBOAWUTH MX COBMECTHBIN
aHalIN3, TOCKOJBKY OHHM MOTYT B3aMMOJCHCTBOBATH JAPYTr ¢ IpyroM. JleTambHas
uHPOpPMALIUS  COHNCPIKUTCS B PsJic HAIMOHANBHBIX WM MEXKITyHAPOIHBIX
cranaaptoB [5—14].

4.47. KoHTypbl 3a3eMJI€HUS W COCIUHEHHs] C 3eMJIell Ha TUIOIIAgKe CIeayeT
AIIEKTPUYECKH COCIMHATH MEXKTy COOOH, C TeM 4TOOBI pa3HOCTh MMOTEHIIHAIIOB MEXKIY
anemenTamMu CAD Obli1a HIDKE TpeOyeMbIX BEJTHMUYHH.

4.48. Pa3BoAKy COEIMHEHUM CHUCTEM MOJIHME3AIIMThI C 3eMiIed  cienyer
MPOKJIAIBIBATH TAKUM 00Pa30M, 4TOOBI BO3IEHCTBUE TPO30BBIX Pa3ps0B HE CTABUIIO
Hoj yrpo3y ocyiecteienue ¢ynkuuii OezomacHoctn CAD wmnm  3a3emiieHHE
MOJIHUE3aIUThl. KOHTYyp 3a3emisieHHs] CTaHIIMM MOXKET HCIONb30BaThCA B
JIOIOJIHEHHE K CICIUATILHON CUCTEME 3a3¢MIICHUS.

4.49. Eciu B CAD wucnonb3yloTcsi HE3a3eMJICHHBIE LENU, WX CIEAYyeT OCHAIlaTh
00OpymoBaHUEM Ui OOHAPYKECHUSI HEUCIPABHOCTEH B 3a3E€MIICHHH, C TEM YTOOBI
MOXKHO OBIIIO BBISIBIISITH M H30JIMPOBATH MPOOOH HA KOPITYC.

4.50. 3azemnenne 0oOOpyJOBaHMS ClEQyeT OOECIeUMBATH ITyTEeM 3aMBIKAHHS Ha

3eMIII0  METAJUIMYECKUX KOPIyCOB BCETO AJIEKTPHYECKOTO O0OpYyHOBAaHHS H
anmnaparypsl.
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el 1 Kadean
Hzonayus

4.51. lluaer n xabemn CAD cnemyer monOmparb, pacCUUTHIBATE M TPOBEPSTH Ha
MIPUTOJHOCTh K JKCIUTyaTallud B JaHHBIX YCIOBHUSX OKPY)KAIOMIEH CPE’bl ¢ y4eToM
COBOKYITHBIX PaJHallMOHHBIX 3(()EKTOB M TEPMUYECKOTO CTAPEHHsI, OKUIAEMbIX BO
BpeMsi UX cpoka ciykObl. Cnenyer obecrieunBarh, YTOOBI NIMHBI U KaOEIH TakKe
ObUTM B JIOCTaTOYHOH CTENEHM OrHEYNOPHBIMH B LEISX HPEIOTBpPAILCHUS
pacnpocTpaHeHus noxapoB. Oco0oe BHHMaHWE CIEAYeT YASNATH aTTeCTalHd
ka0eneld, KOTOpBIE JOJDKHBI BBIICP)KUBATh YCIOBHS, BO3HHUKAIOIIME BHYTPH
3aIIUTHOIl 00O0JOYKM BO BpeMs M IIOCIE aBapuM C HOTEPeH TEeIIIOHOCUTENs,
pa3pbIBOM TapoIpoBOJa OCTPOro Tapa, WM ApPyrue HeOJIarolnpHsTHBIC YCIOBHSA
OKpY>KaroIlen Cpesbl.

Homunanvnuie napamempbsl u ce4eHus

4.52. Illuapl ¥ kabenmu cJenyeT pacCUMThIBATh HAa HOMHHAIBHOE HampsOKEHHE,
paBHOE WM MPEBBIMIAIONICE HANpPSDKCHHE B CHCTEME, 4YacTIMH KOTOPOW OHH
SIBJISIFOTCSI, @ TaK)Ke MMITYJIbCHBIC HAIIPSHKEHHS, PEBBIIIAIONINE JIFOOBIC HAMPSKEHHS
MePEXOHBIX PEKUMOB, KOTOPbIE MOTYT B HUX BO3HHMKHYTh. Clienyer obecrieynBars,
YTOOBI MIMHBI W KaOEIM WMENN CEYCHHs, TO3BOJIAIOMNE Oe30MacHO IMEPEeHOCHTH
Tpebyemble TOKH B IJIABHBIX U TPYIINOBBIX LEMSX MPH KOJIEOAHUSIX HANPSDKEHUs, U
obecrieunBaTh MOTPEOHOCTH HArpy30K Oe3 MPEBBIMICHUS JOIMYCTHUMBIX TEMIIepaTyp
HarpeBa IIPOBOJIOB B TEYEHUE BCETO CPOKa MX CIY>KOBI. J[JIsi IIIaBHBIX M IPYIITOBBIX
Lernel cieayeT HpelycMarpuBaTh CEUEHHUs C Y4YETOM BEJIMYHMHBI TOKa ITOJHOM
Harpy3Kkd M yCJIOBHH, BOSHUKAIONIMX IPH KOPOTKHX 3aMbIKAHUSX (HAIpHMep, TOKa
MOBPEXK/ICHNSI M BPEMEHH pa3MbIKaHHsI LMK MpU cpadaTbiBaHUKA aBTOMATHYECKOTO
BBIKITIIOYATENs), M CleayeT oOecreynBaTbh, YTOObI OTH LEMH BBLACPIKHBAIN
TEMIIEpaTyphl, BO3HUKAIOIINE MTPU KOPOTKUX 3aMblKaHMsX B Kabessix. [Ipu pacuere
TEMITEpaTypbl Harpesa MPOBOJIOB CIIEIYET YUUTHIBaTh MaKCHMalIbHbIC TEMIIEPaTyphl
OKpY’KaloIei cpenpl, HOpMaJIbHBIE TOKH WM TOKH TOBPEXICHUS, KOI(PPHUINCHTHI
Harpy3KH U paclioJIoKeHHe JPYTHX Kadenel B TeX ke min OIu3/Iexamnx KabelIbHbIX
kaHanax. Kpome Toro, cieayer mpuHUMaTh BO BHUMaHUE (aKTOPbI BIMSHHS Ha
HarpeB KaOeJIbHBIX OMOp, IPOXOJI0B B CTEHAX, MPOXOAOK B MOTAX, MPOTUBOIOKAPHBIX
Iperpajg U OTHEYHNOPHBIX MOKPBITHH, a Tak)Ke BO3HUKAIOMIME B PE3YJIbTaTe 3TOTO
TeMIeparypbl. Borpochsl npoTHBONOXKapHOH 3alIMThI paccMarpuBatorcs B [15].
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Monmaoic

4.53. KoHcTpyKIuio MIMH, KaOeIbHBIX JIOTKOB U UX OINOP CIIEeIyeT MPOEKTHPOBATh C
TaKUM pacdeToM, 4YTOOBI OHH BBIIEPKHBAIN C COOTBETCTBYIOIINM 3allacoM
MeXaHMYECKHEe HArpy3KH, BKIIOUAs YCIOBHS CEHCMHUYECKUX HArpy3oK ypoBHs SL-2
(cm. [16], mynkr 2.3), oT Kkabemeil W CBsA3aHHON ¢ HuUMH apMmarypsl. Cruemyer
obecrieunBaTh, YTOOBI B COOTBETCTBYIOUIMX CIIY4asX paclpeAeiIuTeNbHbIC HIUTHl U
JIpyroe BakHeilee o0opynoBaHHe OBLIM 3alUIICHBI OT NMPOHMKHOBEHHS B HHX
HacekoMbIX. KaOesibHble KaHabl ClielyeT cHaOXaTh ITOCTOSHHOM MapKHpPOBKOW
coorBeTcTByIommx cekiuit CAD, a Ha KaXaoMm Kabene TpH MOHTaXe CIexyeT
MPOCTABIIATh HAICIKANLYI0O MAapKUPOBKY, C TEM YTOOBI OOECIIEUUTH €ro YKIaIKy B
HYXHBIN KaHaJ; cIexyeT 00ecIednBaTh, YTOOBI HA KayKJJOM KOHIIE KaOemel mocie ux
YKJIQJIKH KaK MUHHIMYM MMEIIUCh IIOCTOSIHHO 3aKpeIUICHHbIE OUPKH.

Coeounumenvuble 3a2CUMbL, KOHYEBble MYDmblL U YCMPOUCMEA CPAUWUBAHUSL

4.54. CoequHUTENbHBIC 3aKUMBI, KOHIIEBBIE MY(THI W YCTPOWCTBA CpallUBaHUS
cllelyeT Mof0UpaTh U MPOBEPSITH HA MPUTOAHOCTh CBOEMY Ha3HAUEHHMIO, a TAKKE Ha
COOTBETCTBHE pabOYMM yCIOBUSIM, OXKHJAEMBIM B TCUCHHE BCETO CPOKA MX CIIYXKOBI
(cM. myHKTHI 6.3-6.9). B 1enom cienyer He NOIMyCKaTh MCIOJIB30BAaHHS KaOEIbHBIX
CIaeK B BEICOKOBOJIBTHBIX CHCTEMaX, B KaOEIbHBIX KaHaJaX U B 3aIIUTHOH 000JI0UKe.

Paszoenenue no knaccam

4.55. Ina ueneid (U3MYECKOTO pasfelcHUs KaOelu CIIeAyeT IOApa3aeisiTh 0
MEHbLIEH Mepe Ha TpW Kiacca: 1) kabeau CHUCTEM YIpaBlICHHS W KOHTPOJIBHO-
M3MEpHUTENBHBIX MPHOOPOB, 2) CHIIOBbIE KaOeay HU3KOro HAlpspKeHus (Hampumep,
1000 B wn menee) u 3) cumoBble Kabenu cpeqHero HampsbkeHus (Hampumep, 20 kB
nmn MeHee). KabGenn pa3iaMyHBIX KJIaccoB OOIIEH CEKIMH CIEAyeT pa3MellaTh B
OTACIBHBIX KaOeNbHBIX KaHajlax. Koma B HUCKIIIOYUTEIIBHBIX ClIydasaXx Kabenu JABYX
WM TPeX KJIACCOB MPOKJIAABIBAIOTCS B OJHOM KaHase, KaOeIH CIIIyeT pa3/ielisiTh Mo
KJIacCy TOCPEICTBOM MPOCTPAHCTBEHHOTO pa3jelieHus WM 0aphepoB, KOTOpPHIC
MIPEZOTBPAIIAIOT OTPULIATENIFHOE BO3JEHCTBIE Kalenel omHOro Kiacca Ha Kabenn
apyroro kmacca. KaGemm ©6ornee BBICOKOTO HAmNpsDKEHHS, Kak IPaBHIIO, HE
ucnonb3ytorcs B CAD; B ciiydae UX MPUMEHEHUsI CIIEIyeT TaKKe MpelyCMaTpruBarh
UX OTJeNICHHE OT JIpyrux kadesnei. Cienyer odecnednBarh, YToObl KaOeIH HU3KOTO
HaNpsDKeHUS. 7Sl aHAJIOTOBBIX, LU(POBBIX YCTPOMCTB M NPOYNX KOHTPOIBHO-
HN3MEPHUTENBHBIX NPUOOPOB OBUTH HM3TOTOBJICHBI C COOTBETCTBYIONIEH CKPYTKOW M
9KPaHHPOBAaHWEM B LEJIAX CBEACHHS K MHHHMYMY OJIEKTPOMAarHUTHBIX W
OJICKTPOCTATUYCCKUX ITYMOBBIX ITOMEX.
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Heszasucumocmo

4.56. lllunbl u xabenu opuoro cexkuun CAD crnemyer (U3HMYECKH OTACIATH U
AIIEKTPUYECKU W30JIMPOBATh OT MHH U Kabenel mpyrux cexmmit CAD B Toif Mepe, B
KaKoW 3TO HEOOXOIMMO I 00CCIICUeHHUs YBEPSHHOCTH B TOM, YTO HEHCIIPABHOCTH B
OIHOM CeKIMH He PacIpOCTPAHUTCS Ha JPYTUE CEKLHH.

4.57. OcoOy1o OMacHOCTh BBI3BIBAIOT TAKHE COOBITHS, KaK MOXKaphbl, BOSHUKHOBEHHE
KOTOPBIX ~ OOyClIOBIEHO JMOO BHEUIHUMHM TPUYMHAMH, JHMOO KOPOTKUMH
3aMBIKAHUAMH B 3JIEKTPUYECKHX LEMsIX BHYTPEHHETO0 OOOpYIOBaHHMS, a TaKxkKe
Heperpy3kaMy 110 TOKY B 3JIEKTPUYECKHX IETSX, BBI3BIBAIOIIMMHU PaCIlIaBICHHUE
aneKTprdecKoil m3omsnuu. [lomodHOe pacpocTpaHeHHE OT OTHOM CEKIMU K IPyTOi
CeKIIMM MOXKET IPOUCXOJUTH BCIIEACTBHE OJM3KOTO PACHOJIONKEHHS PE3EPBHBIX
cekuuil. PexoMeHmanuum U PyKOBOSIIME MaTepuanbl IO MPEeJOTBPALICHUIO
pacnpocTpaHeHus MoKapoB coxepxkarcs B [15].

4.58. BemonHenne TpeOOBaHUN B OTHOIIEHUH TPEAOTBPAIICHUS PACTIPOCTPAHEHUS
BO3JEHCTBHS MEPErpy30K IO TOKY M KOPOTKHX 3aMbIKaHHH clielyeT oOecriedrBaTh
myTeM (QU3MYECKOTO Pa3leICHUs KaOeneil pa3InIHbIX CEKIIHUH, 8 TAK)KE MTOCPEACTBOM
YCTaHOBKH pPa3beIUHHUTCIBHBIX YCTPONCTB Ha BCEX KaOEsIX, KOTOPhIE MOTYT
MOTCHIIMATBHO COCIUHSATH CCKIIMA MEXIy CO0OH. ANIEKBaTHOCTh (DHU3UUECCKOTO
paseneHus clielyeT 000CHOBBIBAThH C MTOMOIIBIO aHAJM3a WJIH UCIIBITAHUN C Y4eTOM
MMOTEHIIMAIBHBIX OMMACHOCTEH B Mpeeaax COOTBETCTBYOIICH 30HBI.

Duzuueckas sawuma

4.59. lns toro utoObl CAD yHOBIETBOPSUIM KPUTEPUIO EIUHUYHOTO OTKa3a,
MOACOCANHEHHBIE K HUM KalOelu cleayeT HaljIexalluM o00pa3oM 3alluliaTh OT
OMACHOCTEH, KOTOpBIE MOTYT BO3HHKATh B PE3YJIbTAaTe MOCTYIHPYEMBIX HCXOIHBIX
coOprTuii. K omacHocTsIM, KOoTOpBIE MOTYT Bo3neiicTBoBate Ha CAD, oTHOcATCS
MOKapbl U BBIXOJA W3 CTPOSI WM HENpaBUIIbHAsE padoTa IMAPABINYCCKUX CHCTEM, a
TaKkKE€ MEXaHWYECKMX W  KOHCTPYKIHOHHBIX »JeMeHToB. I[losTomMy mpwm
npoektupoBanuu CAD cieyeT y4uThIBaTh:

(a) Mexanuueckue cucmemsr. lenu sexrpuueckoro odopymnosanus CAD ciexyer
IMPOKJIaJBIBATH HJIn 3aluiiaTb TaKuUM o6pa30M, YTOOBI OTKa3
COOTBETCTBYIOIETO MEXaHNIECKOT0 000pynoBanus oHoit cexunu CAD He Mor
OnoKMpoBaTh IENM WM 00OpYJOBaHME APYroi CEKIHH, HEOOXOMUMOW JUIs
BBITIOJTHEHU  (yHKIMK Oe3zomacHocTu. ClieqyeT ydYUTHIBaTh BO3MOXKHOE
BO3/ICHiCTBHE OWEHHUIl TPyOONpPOBOMOB, YAAPHOH CHIBI CTPYH, BBICOKHX
ypOBHeﬁ W3JTy4YCHH, TIOBBIIICHUA JAaBJICHUA, IOBBIHICHUSA TEMIICPATYPHI,
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BI&XXHOCTM W  TIOSBJICHHS  pa3JICTAIONIMXCS OCKOJIKOB B Pe3ysbTare
MOBPEX/ICHHsT BPALIAIOMINXCS YacTeil 000py/lOBaHMs WIM BBIXOJAa M3 CTPOs
JPYTMX BBICOKOOHEPTETHYECKUX CHCTEM. PexkoMmMeHaanuu ¥ pyKOBOJSILUE
MaTepHaIbl 110 3aIUTe OT OTKa30B MEXaHUYECKOT0 000PYIOBaHUS CONCPIKATCS
B[17].

(b) Iospedxcoenue xoucmpyxkyuti u obopyoosanus. He3aBHCUMOCTb pPe3epBHBIX
cexnuit CAD cienyer obecriednBaTh Kak BO BPEMsl, TaK U TIOCIIE TTOBPEKIACHHS
KOHCTPYKIHH 1 000py/I0BaHHsI, KOTOPbIE OBLIN CIIPOCKTUPOBAHKI Oe3 3armaca Ha
TO, 4TOOBI BBIJEPKUBATH BO3MOXKHBIC IOCTYJIHPYEMbIe HCXOIHBIE COOBITHSI.
[ocnmencTBUs TOBPEKACHNS KOHCTPYKIMKA W OOOpPYIOBaHUS IS OTACIHHOM
ceknun CAD He 00s13aTeNbHO NIPUHIMATh BO BHUMAaHUE, €CJIM 3Ta CEKIHs He
IpeJHa3Ha4YeHa Ul CMATYeHHUS OCJISICTBUN IT0T00HOTO TOBPEXKICHHS.

DJIeKTpHYecKHe MPOXOAKH

4.60. Bce mpoxoaKu B 3alTUTHON 000109Ke (KOHTEHHMEHTE) TOJKHBI YIOBIETBOPSATH
TEM K€ TPOCKTHBIM TPEOOBAHUAM, UYTO M caMa KOHCTPYKIHS 3aIIUTHON 000JI0YKH
(cm. [1], myHKT 6.52). Bce y3IIbI 9MEKTPUYECKHAX TPOXOMOK B KOHCTPYKIHSIX
3alIUTHOM OOOJOYKM ¥ KaHaIbl, IIPEIYCMOTPEHHBIC JUIS BBOIOB, CJEIYET
paccmarpuBarh Kak 000py/1I0BaHHE CUCTEMBI 0E30IIaCHOCTH; 3TH yCTPOMCTBA CIIeyeT
OIICHUBATh U TPOBEPSATh HA MPUTOTHOCTH I JAHHBIX YCIOBHH JKCIUTyaTallMd U
OKpYJKaloIied Cpeapl, BKJIIOYas COBOKYIHBIC A(PQEKTh O0OMydeHHs, KOTOPBIC
OXKHJIAIOTCSI B TEYEHHE BCEIO CPOKA UX CIYKOBI.

4.61. CooTBeTcTBylOIIeE BHUMAHHME JIOJDKHO YAEIATHCS CIIOCOOHOCTH ITPOXOJOK
COXpaHATh (YHKIMOHAJIBHOCTH B Cilydae TsDKeno asapum (cM. [1], myHKT 6.54).
Crenyer obecrieunBarb, 4TOOBI BBOJIBI B 3aIIUTHONH 000JI0YKe OBIIIM pacCUUTaHbl HA
MaKCHUMaJIbHOE [UIUTEIFHO JOIMYCTUMOE HAPsHKEHHUE, TIPEBBIIIAIOINIEE HAIPSHKEHUE B
CHCTEMaX, YacThl0 KOTOPBIX SBISAIOTCS TPOBOJAA, WM paBHOe emy. Cruemyer
o0ecrieunBaTh TaKKe, YTOOBI OHU OBUTH PAaCCYNTAHBI HAa UMITYJIbCHOE HAIPSKCHHE,
MIPEBBIIAIOIIEE MAKCUMAIBHO BO3MOMKHOE HAIlpsHKEHHE TEPEXOIHOTO PEXUMa HIH
paBHoe emy. Cremyer obecnedwBaTh, YTOOBI BBOJABI MMEJIH CEUEHHE, KOTOPOE
TI03BOJISIET OE30MACHO MEPEHOCUTh TOKH NPH KOJIEOAHUSIX HANPSDKCHUS M KOPOTKUX
3aMBIKAHUAX B TEUCHHE BPEMEHHM, TpeOylomierocs Ajs TOTO, YTOOBI 3alUTHBIC
YCTpOMCTBA YCTpaHWIM JAHHYIO HEUCIIPaBHOCTb, a TaKkKe oOecreynBaTh
MOTPeOHOCTH HArpy30K BO BPEMs HOPMAaJbHOHM SKCIUTyaTallM, OXHMIAeMbIX MHpU
SKCIUTyaTallny COOBITHH M MPOEKTHBIX aBapuid. CieyeT MCKIo4YaTh MPEBBIIICHHE
JIOITYCTHMBIX TEMIIEpaTyp MPOBOJHMKOB, a TaKXXe HapyIIEHHE I'€PMETHYHOCTH
KOpPITyCOB BBOJIOB. BBOJIBI ciieayeT 3allUIaTh MOCPEICTBOM PE3EPBHBIX 3alIUTHBIX
YCTPOWCTB. Y3el BBOMOB CIICAYyEeT MPOCKTUPOBAThH TAaKUM 0OO0pa3oM, YTOOBI OH
BBIJICPKUBA 0e3 HapylmIeHHs MEXaHWYECKOM IENOCTHOCTH MAaKCHMaJIbHO
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BO3MOXHBIE MEpPerpy3ku MO TOKYy, KOTOpble MOTYT BO3HHUKaTb B pe3yjbTare
€IMHUYHOTO CIy4alHOTO OTKa3a yCTPOICTB 3aIlUThI OT MEPerpy3KH LEMHU.

4.62. Crnemyer obecriednBaTh, YTOOBI TPOXOAKH (BBOMBI) YAOBICTBOPSIH TEM K€
KPHUTEPHUSIM Pa3esIeHUs, 4TO 1 KaOelln, KOTOPbIE K HUM IMOACOCMHEHBI.

4.63. BBOIBI U COOTBETCTBYIOIIME COCAUHUTCIBHBIC 3a)KHMBI, KOHIICBBIC MY(THI,
YCTPOWCTBA CPAIIMBAHUS, MATEPUAIBI U METOMBI CIICAYCT MPOBEPATH HA IPUTOIHOCTh
B COOTBETCTBUHM C IyHKTamMHu 6.3—6.9.

MoJyHue3amura

4.64. Cnenyer npenycMarpuBaTb MEphl JUIsl TOTO, YTOOBI pa3psij MOJHHUUA HE MOT
npenstcTBoBath CAD  BBINONHATH 33JaHHYI0 QYHKIUI Oe3omacHocTH. Jlist
oOecrieueHHsT 3TOr0 B COOTBETCTBYIOIIMX CHCTEMax MOXKHO IIPEIyCMaTpUBaTh
BHEIITHIOIO WJIM BHYTPEHHIOIO 3aIINTY.

4.65. BHemHo00 3aIMUTy CJICAYCT BBINIOJIHATH B BUAC MOJHUCOTBOAOB MJIM KICTKH
CDapazles{, 06pa3y}0mel71c;1 W3 METAJUIMYECKHUX YacTeH 3daHUA, KOTOPBIC 3KPAHUPYIOT
30JaHUC U €TI0 O60pyZIOBaHI/Ie oT BO3I[€I71CTBH$I paspsaa0B  MOJIHHH. 0O6a »stux
YCTpOﬁCTBa CJICAYCT 3a3C€MJIATh Tak, yTOOBI TOK MOJIHHUHU OTBOJMJICSA B 3CMJIIO 34
npeaciaMu 3JaHus.

4.66. BayTpeHH: 3anIUTa MOXKET OBITH BBIITOJHEHA B BHJIE SKpaHA M Pa3psIHUKOB
JUIS 3aIIUTHI OT MepeHanpsHKeHNs1, odecneunBarommx 3amury CAD Kak OT BBICOKOTO
HABEJIEHHOTO HAMpPSIKEHUs, BBI3BIBAEMOIO TOKOM MOJHHMM, TaK M OT BBICOKOTO
MEPEXOHOT0 HANpPSHKEHHs B PE3YNbTaTe Pa3sHOCTH MOTEHLUANOB MEXIy 3eMiled U
9acTAMH BHEIIHEH CHCTEMBI MOJIHME3AIIUTHl W CBS3aHHBIX C HEH 3a3eMIIUTEIICH.
3a3eMileHHE BHYTPEHHEH 3allUThl CIEAyeT COCAMHSITH C OCTAJbHOM 4YacTbiO
3a3eMJICHUSA CHCTEMbl MOJHHE3ALIUTHI TAaKUM 00pa3oM, YTOOBI IperoTBpamiaTh
MOBpeXAeHHE OOOpYIOBaHMS B  pe3yiabTare BO3HUKHOBCHMS 3HAYMTEIBHBIX
TICPEXOTHBIX ITOTEHIINAIIOB.

33HIHT3 OT UMITYJbCHOT'0 HANIPSIZKEHUSA

4.67. ImnynbCcHOE TIEpPEHANPSHKEHNE MOXKET OBITh BBI3BAHO paspsaamMu MOJHHH,
KOPOTKAMH 3aMBIKAaHHSIMHA B JJCKTPHYECKOW IIETMA WIW KOMMYTAaIMOHHBIMA
SBICHUAMHA. JI7s TpeNoTBpamieHWs IPEBBINICHUS  JOIMYCTHMBIX — TIPEICIOB
HaTIpsDKCHUS, YCTAHOBICHHBIX Ui OOOPYIOBAaHUS WM €r0 H3OJAIWHU, CICIyeT
MpelycMaTpuBaTh OTPAHUYUTENH MIEPEHANPSKESHUS UITH 3aIUTHBIC Pa3psAHUKH.
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4.68. Pexomenmanyyu M pyKOBOJAIIME MaTepuasbl MO MPOTUBOMOXKAPHOM 3alfuTe
mpuBonsATcs B [15].

KOHCTPYKIIUA U XAPAKTEPUCTHUKU HESJIEKTPUUECKOI'O
OBOPYIOBAHUA CAD

4.69. Heanexrpuueckoe obopynoBanme CAD BKIIOYaeT Takoe 0OOpyZOBaHHE, Kak
TIapoBbIe TypOWHBI, Ta30Bble TypOWHBI, TMAPOTYPOHMHBI, TU3EIbHBIC IBUTATENN U
KOMIIPECCOPHBIE YCTAaHOBKM CO CXKAaTBIM Ta30M JUIA 3allycKa ABUrarencil. B ciyuae
pasmelnieHuss 000pyAoBaHMA 3a IpejeslaMH  IUIOUM[aJKM CTaHLIUU  CIIEAYyeT
obecrieunBarh, 4ToObI pykoBoasMi nepconan ADC uMel MOJIHBIA KOHTPOJIb U BCE
CpPE/ICTBA YIIPABJICHHS JIJIsl IPUOPUTETHOTO HCIIOIB30BAHMUS 3TOI0 000PY/IOBAHUSL.

4.70. CAD obecmeunBaioT JBIDKYIIYIO CHITY UIS TIPUBECHHUS B I€HCTBHE HACOCOB,
KOMIIPECCOPOB M TEHEPaTOpOB, a TAaKKe YIPaBICHUS CHCTEMaMH KJIAaHOB U
3aJ[BUKEK, KOHTPOJIbHO-U3MEPUTEIILHBIMU MPHUOOpPAMH U CPEACTBAMH YIPABICHUS B
3aBHCUMOCTH OT KOHCTPYKLUH CHCTEMBI, KOTOPYK) OHH  OOCIY>KHBAIOT.
Heanexrpudeckum o0opynoBanueM siBisieTcst Ta yactb CAD, KoTopast 00ecrieynBacT
oJIauyy MEXaHW4IEeCKOW I WHOW HEANIEKTPUUECKON SHEPTUH K pe3epBHBIM OJIOKaM, a
TaKKe K CHCTEMaM H AJIEMEHTaM, BaXKHBIM I 6€30MacHOCTH.

4.71. Dnexrpudeckoe odopynosanre CAD, s KOTOPOro B MyHKTax 4.4—4.68 maHbl
PEKOMCHIAIIMU 0 TMPOCKTUPOBAHMIO, BO MHOTHX CIydasX HMEET MpsiMoe
COIPSDKCHUE C HEIIEKTPHUYCCKUM OOOPYIOBaHHUEM. DTH PEKOMCHIAIMU CIICIYET
MPUMEHSTHh K JJICKTPUIECKOMY BCIIOMOIaTCIbHOMY OOOpPYIOBAHHUIO MM K JIPYTOMY
ANEKTPOOOOPYIOBAHUIO, HEIIOCPEICTBEHHO MOJACOCANHEHHOMY K HEAIEKTPHYECKOMY
obopynoBarnio CAD. B cremyromux HIDKe MyHKTaX HW3JIaraioTcs PEeKOMEHIAITUH,
Kacaroluecs MPOCKTHPOBAHUS TOJIBKO HEAEKTPUIESCKOTO 000PYIOBaHUS.

I'paHuubl HEITEKTPUYECKOTO 000PYI0BAHUS

4.72. Hesnexrpuueckoe 000pyJ0BaHNE BKIIOUAET AIIEMEHTHI, KOTOPbIe HEOOXOIMMBI
JJIA 06ecnequH;I I[BPI)KyH.IeIZ cUJIon KOMIIOHCHTOB, HCIIO0JIb3YyEMBIX JIIsL
MPOM3BOJICTBA DJIEKTPOIHEPTUH, HAKAYMBAHHS BOJbBI, CXKATHUs BO3/IyXad, YCTaHOBKU
KJIAMAHOB U 33J[BIDKEK B 3a[[aHHOE MOJIOKEHHUE U oOecrieueHrs (yHKIHOHUPOBAHUS
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB U CPEACTB YIIPABICHUSI.
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4.73. I'paHuIbl HEAJIEKTPUUYECKOro OOOPYIOBaHMSI CO CTOPOHBI BXOJA BKJIIOYAIOT
pe3epByapsl i XpaHSHUsT HEOOXOIUMOTr0 'TOTUINBA' (HAPHUMEp, CKATOTO a30Ta WIIH
BO3/IyXa, Ma3yTa), BMECTUMOCTh KOTOPBIX JOCTATOYHA JIJIsi CHAOXKCHUS TICPBUYHOIO
JIBUTATEIS B TCUCHHUE TIEPHO/Ia BPEMEHH, OTIPESIIEHHOTO B MTPOEKTHBIX TPEOOBAHIIIX
craunun®. COo CTOPOHBI HArpy3KHM TIPAHMIA 3aKAHUYMBAETCA HA OOCITY’KHBAEMOM

anemenTe (cM. puc. 3 u 5).
CoennHeHHe pe3ePBHBIX CEKIUM

4.74. Crenyer wn30eraTb aBTOMATHYECKOTO COCOMHEHHUS MEKIY pPE3epBHBIMU
CEKIMSAMH HEdIEKTpUIecKoro odopymnoBanus. Eciu MexXIoy pe3epBHBIMH CEKIMSIMU
MIPEAyCMaTpPUBAIOTCA COEIUHEHUs, TO CJIEAYyeT MOATBEP)KAATh, YTO TpeOOBaHMA
MOAKIIIOYEHHBIX HArpy30K CHCTEM OC30HacCHOCTH YHOBIETBOPSIIOTCS C YYETOM
BO3MOXKHOTO PACHPOCTPAHEHMs OTKA30B OT OAHOM CEKLMHU K APYroil U BO3MOXKHBIX
Teperpy30K UCTOYHMKOB nuTaHus. CleayeT TakKe yYUThIBaTh TOT (aKT, YTO TaKHe
COEIMHEHNS] CHMKAIOT HE3aBUCHMOCTh CEKIMH M TOJKIIOYEHHBIX K HUM Harpy30K
crcTeM 0e30MacHOCTH.

CpencrBa ynpasjieHHs1 HedleKTpuyeckuM odopynosannem CAD

4.75. Cnenyer obecrieunBaTh, YTOOBI yIpaBIeHHE ObUIO aBTOMAaTH4YeCKUM. PydHoe
yIpaBlIeHUE CIEAYeT NPUMEHATH JIUIIb B TEX CIy4asX, KOIria MOXKHO MOXTBEPAUTS,
9T0 ero (YHKIMOHUPOBAHUE SBIACTCS JOCTATOYHO HANEKHBIM C  YYETOM
yenoBedeckoro  (axkropa. PexoMmeHmanum M cooOpakeHHs B OTHOLICHHU
3aBUCHMOCTH OT BBIITOJHSEMBIX BPYUHYIO IEHCTBHI OrepaTropa SIBISIOTCS TEMH XKe,
YTO M JUIS DJIEKTPUYECKUX CHCTEM, O KOTOpbIX ToBopurcss B myHKTe 4.38. B
YaCTHOCTH, CIJIefyeT obecneynBarb, 4YTOOBI (YHKIMH CPEACTB  YNPaBICHHS
HEDJIEKTPUYECKUM 000PYI0BAHUEM BKITIOUAIIH:

(a) aBTOMAaTMYECKOE MEPEKIIOUEHHE B PEIKUM, TIOJHOCTHIO MIPEAHA3HAYEHHBIN JIs
oOecriedeHns] TOJBKO AaBAPUHHBIX IOTPEOHOCTEH, €CiM HENICKTPUUECKOEe
000py/I0BaHKE UCIIONB3YETCS B IPYTOM PEKHME;

(b) aBTOMaTHMYeckuii 3amycK pe3epBHOIo 0JI0Ka;

(c) mepekirOuYeHHE B aBapUIHBIH PEXKHUM B COOTBETCTBMU C IIYHKTOM a) BBILIE,
LUIYHTUPOBAaHHE TEX 3alIUTHBIX YCTPOHCTB, KOTOPBIC HCIIOIBb3YIOTCS ISt

8 B cnyuae nocTymieHus mapa M3 maporeHeparopa peakTopa, OXJIaxkaaeMoro BOOH 1of
naBnenueM, rpaHunbl CAD  3akaHYMBAIOTCS B MecTe IMojBoma TpyOompoBoma K
TEXHOJIOTMYECKON CHCTEME.
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3alIUTHl  000PYAOBaHMA TOJBKO B PEXHMMaxX HOPMAJbHON SKCIUTyaTalluH,
HCHBITAHUN U TEXHUYECKOTO O0CITYKHUBAHUS.

4.76. Crenyer mpemycMaTpuBaTh PYYHBIC CPEICTBA YIIPABICHUS U OOJETYCHHUS
MIPOBEICHUSI UCTIBITAHUH, PadOT IO TEXHNIECKOMY OOCITY>KHBAaHHIO U PEMOHTY.

4.77. Cnenyer obecrieunBarh HalM4YHE JOCTATOYHOTO OOOPYAOBAHHMS VISl TOJTHOTO
ynpasieHus kaxnod cekimumedr CAD. DT1o oOopymoBaHHE cIeoyeT (QH3HMUCCKU
OT/IEJIATH OT 00OPYAOBAHUS, UCTIOIB3YEMOTO JUIS YIIPABICHHS APYTUMH CEKIHSIMU, U
€ro CJIeIyeT pa3MeIIaTh B Ipe/esiaX COOTBETCTBYIOMINX KOHCTPYKTHBHBIX 3JIEMEHTOB
cekmuu. B Mectax coCpemOTOUeHWS JHWHUH ClIeAyeT TpexrycMaTpUBaTh
COOTBETCTBYyIOIIEE (U3NUECKOE pa3leiecHHe W HaIW4Yhe pPasbeIUHUTEITBHBIX
YCTPOMCTB MEXIY KOHTPOJIbHO-U3MEPUTEIBHBIMUA IMPUOOpaMH ¥ CPEJICTBAMH
ynpasieHus: Kaxaod cekiuu CAD, 4TOOBI HHUKAKOE MOCTYIHPYEMOE HCXOTHOE
coObITHE, BO3JCHCTBYyIOIIEE Ha HEOOXOIMMBIE KOHTPOJIBHO-M3MEPUTEIbHBIC
pUOOPHI U CPEICTBA YIPABICHHUS, HE MOIJIO MOBIHATH Ha BhIMonHeHHe CAD cBOMX
byHKITHH.

4.78. PexoMeHmamuy M pPyKOBOAAIIME MaTepuanbl 10 MPOEKTUPOBAHHMIO CUCTEM
KOHTPOJIEHO-M3MEPUTEIBHBIX MPUOOPOB ¥ yIPaBJICHUs coaepxkarcs B [2].

KonTpoian

4.79. Crnemyet mpuMEHSTH COOTBETCTBYIOIINE METOABI KOHTPOIIS (M. Tabmuiry 1).
Harpy3ku, He oOTHOCAIIHeCH K CHCTeMaM 0e30IacHOCTH

4.80. O6opynoBanne CAD ciemyeT UCIOIb30BATh TOIBKO JJIsl aBApUHHBIX HYX 1. B
HeaBapuiHBIX ycloBHusIX CAD MOTYT HCIOIB30BaThCs JJIsI 00CCTICUCHHs TUTAHUEM
HOPMAJIBHBIX PAabOYMX HArpy30K M JIPYTHX HArpy3okK, Kak 3TO MPEIyCMOTPEHO B
MIPOEKTHBIX OCHOBAX.

4.81. PexoMeHIaIuK AJsI HEAIEKTPHUUECKOTO 000PYI0BAHHUSI, KOTOPOE TAKIKE MOJKET
UCTIONB30BaThCS JUIsI OOCIY)KMBAaHMS HArpy30K, HE OTHOCSIIMXCS K CHCTeMaMm
6e30MMacHOCTH, aHAJIOTHYHBI PEKOMEH/IAINSM, U3I0KEHHBIM B ITyHKTaxX 4.44—4.45.
4.82. Crienyer oOecmnedmBaTh, 9TOOBI Bce Y316l B KoHType CAD, BKItodas

PA3bCANHUTCIIbHBIC YCTPOﬁCTBa, OTBCYaAIN Tp€6OBaHI/I$[M, NpEABIABIICMbIM K
O60pyZ[OBaHI/IIO cructeM Oe30IMaCHOCTH.
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4.83. CnenyeT BBIMONHATH PEKOMEHJAIMH, H3JIOKEHHbIE B MyHKTax 4.56-4.59 u
B [15].

CucremMa NHEBMONUTAHUS

4.84. Crnenyer obecrieuuBarb, YTOObI KOHCTPYKLHUSI CHCTEMbI ITHEBMOIMTAHHUS C
y4eToM TpeOOBaHWH Ha/IEKHOCTH 3allUThIBaja CUCTEMbl OE€30IIaCHOCTH Yepe3
COOCTBEHHBIC KOJUIGKTOPBI OTHEIBHO OT KOJJIGKTOPOB IIMTAaHUWS CHCTEM, He
CBSI3aHHBIX ¢ obecriedeHHeM Oe3omacHocTH. IIpu 3TOM cileqyeT ycTaHaBIMBaTh
COOTBETCTBYIOLINE Pa3beANHHUTEIbHBIE YCTPOICTBA, ¢ TEM YTOOBI B Clydae aBapuu
OHU MOIJIM OBITh 3aKPBITHI U B PE3yJIbTaTe CUCTEMA ITUTaHKs IPHOOPOB 00CITy)KHMBaIa
TOJIBKO YCTPOWCTBA CHCTEMBbI O€301TaCHOCTH.

4.85. Ecnii oieMeHThI, BaKHBIE JJIs1 O€30IACHOCTH, IOACOECIMHEHHBIE K CHCTEME
ITHEBMOTINTAHHS, CIPOCKTHPOBAHBI TakK, YTOOBI PabOTOCIIOCOOHOCTh CHUCTEMBI
obecrieunBanach Mpu MOTEPE JABICHUS BO3IyXa, TO TOJICPKAHUE ABJICHUS B
CHUCTEMC ITHCBMOITUTAHUS MOXCT pacCMaTPUBaTbCs KaKk HE CBs3aHHAs C
Oe3omacHOCThIO (GyHKIUS. Ecnm, ogHako, 3eMEeHTaM, BaXKHBIM JIIsl OC30MacHOCTH,
TpeOyeTcs JaBlICHHE BO3AyXa IS Iepexofa B OE30MacHOE MOJIOKECHUE, TO CHCTEMY
MMHCBMOIIMTAHUS CJICAYeT pacCMaTpUBaTh Kak cucTeMy Oe3omacHocTd. CHcTemy
MTHCBMOIIMTAHUS, IPUPABHEHHYIO K CHCTEME OE30I1aCHOCTH, CIICAYET MPOCKTUPOBATH
¢ o0ecreueHneM pe3ePBUPOBAHUS, HE3aBUCHMOCTH M HCOAMHAKOBOCTH IS
JMOCTHKEHUsT  TpeOyeMoro  ypoBHS  HaIeKHOCTH. B cimywasx,  Kkorma
MpeAyCMaTpPUBACTCsl OJHA CHCTEMa ITHEBMOIUTAHHS, HEOOXOIUMas HAICKHOCTh
MOXET OOECICUHBATHCS ITyTEM HCIIOIF30BAHUS HEOJAWHAKOBOTO HATHETATEILHOTO
00opymoBaHus IIsl OOCITY)KUBAHHS TEX DJIEMCHTOB, KOTOPBIM TPeOyeTcs HaBicHUE
UIE  Tepexoqa B Oe3omacHOe — MOJNIOKeHHME.  lIpuMepamMy  HEOAMHAKOBBIX
HAarHeTaTeJIbHbIX YCTPOUCTB SIBIISIFOTCS PE3EPBYaphl Uil XPAaHEHUsI CKATOTO BO3LyXa
WINA Ta3a WK HEe3aBUCHMAasi CHCTEMa MOJAuM C)KATOro Ta3a, MOJACOCAWHCHHAs K
ANIEMEHTY, B&XKHOMY Jisi O€30MaCHOCTH, ¥ OT/JCJICHHAsI OT CUCTEMbI THEBMOMTUTAHHUS
Pa3bEeIUHHUTENBEHBIM YCTpOocTBOM. CienyeT oOecreunBarh, YTOOBI PECypec CHCTEM,
KOTOpbIe CHAOXKArOT AJIEMEHTBHI, BaXKHBbIE JUIsl OE30MaCHOCTH, CXKAaThIM Ta3oM, ObLI
JOCTAaTOYHBIM OJIsI ITHEBMOIIMTAHUWA CA3 B OKCIITyaTaHMOHHBIX COCTOAHUAX U B
YCIJIOBUSIX IIPOEKTHBIX aBapuil.

4.86. B cuctemMax momadm CKaTroro BO3AyXa U rasa K JIEMEHTaM, BaXKHBIM JUIs
0e30macHOCTH, CleqyeT He JIONyCKaTh HalW4YUsl TaKuX 3arpsisHUTENCH, Kak
He(TEeNPOAYKTHI, BJara W TBEpAbIe YAaCTUIBL. TOYKY pOCHI BO3AyXa B CHCTEME
cieayer oOecmednBaTh JOCTATOYHO HM3KOM, C TeM 4YTOOBI IPEeJOTBPAIIATh
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KOHJICHCAIIMIO BOJbl B JHOOOM YaCTH CHUCTEMbI M TaKMM 00pa3oM BO3MOXKHOE
OTpHULATEeNILHOE BO3JCHCTBHIE HA (D)YHKIIMOHUPOBAHHUE 2JIEMEHTOB.

4.87. CucreMy TTHEBMOIIMTaHUS HE CIIEAYET HCIIONB30BATh IUISA TIONAYM BO3AyXa K
o0mmM cimyx0aM CTaHOWH, HE BXONAMHAM B COCTaB CHCTEM KOHTPOJBHO-
M3MEPUTENBHBIX NMPHOOPOB M YIPABJICHHUS, UIA KOTOPEIX OHA MpenHa3HadeHa. Ecmm
CKATBIN BO3IYX TpeOyeTcs s PYTuX Ieleil, CIeayeT npeyCMaTpUBaTh B KA4eCTBE
PE3epBHOI OTIENBbHYIO M HE3aBHCHUMYIO CHCTEMY IMOJAuu CKaroro Bo3myxa. Korma
He3aBUCHMasl CHUCTEMa I[OJJaud CKaTOro BO3JyXa HCIIONB3yeTCsl B KauecTBe
pe3epBHOM  UII  CHUCTEMBI  ITHEBMONHMTAHHUS, CJIEOyeT  IpeaycMaTpuBaTh
pa3beAMHUTENbHBIE YCTPOWCTBA IS TPEJOTBPALICHUS TIIOMAaJaHHUs BO3IyXa B
pe3epBHyIO cucteMy. Kpome Toro, ciemyer mpemycMaTpuBaTh YCTpOMCTBa st
MPEeOTBPALICHHS] MTONAAaHUsl 3arPsI3BHUTENCH B CUCTEMY IMHEBMOIMUTAHUS, KOTOPYIO
CJIEyeT IKCILTYyaTUPOBATh PH 00Jiee BEICOKOM JIABJICHHUH, YEM PE3EPBHYIO CHCTEMY C
LEJbI0 CBEACHUS K MUHHUMYMY BO3HUKHOBEHHsI MONEpPEUHBbIX MOTOKOB. Crenyer
MpelycMaTpuBaTh CPEACTBA JJISI KOHTPOJIS, WHCIEKTUPOBAHUS, WCIBITAHUA U
00CITy)KUBaHUS CUCTEMBI ITHEBMOITUTAHUSI.

Pe3epBHaﬂ HEVICKTPHUIECCKAA CUCTEMA MUTAHUA

4.88. B cocTaB pe3epBHOIl HENEKTPUUECKON CUCTEMBI MUTAHUS CIEAYET BKIIOYAThH
MEePBUYHBIA  JABUTATelb CO BCEM  BCIIOMOTATENbHBIM  00OpyIOBaHHWEM U
NpeAHa3HAYeHHBIN 11 HEro OT/AEJbHBbIM W HE3aBUCHUMBIM HMCTOYHHMK 3allaceHHOM
SHEPruu (HampuMep, CKaThld BO3AYX, TOpIOYee TOIUIMBO, HE(PTENPOIYKTHI WU
3arachel BOJIBI).

4.89. HaunbGonee pacnpocTpaHeHHBIMU pe3epBHBIMU HEDIEKTPUIECKUMU
HNCTOYHUKAMH TUTAaHWUSA SBISIOTCA  JU3CIbHBIE YCTAHOBKH. K IU3ENbHBIM
YCTaHOBKaM, a Takke JAPYIHMM arperaraMm, TaKuM, KakK TIIapoBbIe TypOHHEI,
THIPOTYPOMHBI M Ta30BbIe TypOWMHBI, NMPHUMEHSIOTCS PEKOMEHAAIINH HACTOAIIETO
PyxoBozcTBa 10 6€30MacHOCTH.

4.90. Cremyer obecrieqnBaTh, 9TOOBI pe3epBHAs HEAJICKTPHUICCKAs CHCTEMa TUTAHUS
B OKHACMBIX MPH KCILIyaTallii COOBITHSIX M B YCIIOBHSIX MMPOCKTHBIX aBapHil HMeIa
JIOCTATOYHYIO0 MOITHOCTh, YTOOBI OCYIIECTBISITh 3alMyCcK U 00ecreunBarh MUTAHHUE
BCEX HArpy30K, KaKk OMpEENIEHO B MPOEKTHBIX OCHOBaX. B YHCIIO 3TUX Harpy3ok
MOTYT BXOIHWTh KaK HAarpy3Kd CHCTeM O€30MacHOCTH, TaK W Harpy3kd, He
OTHOCSIIIIUECS K CHCTeMaM Oe3omacHoCTH. B myHkTax 4.44-4.45 wusmararorcs
PEKOMEHIAM B OTHOIICHWH IUTAaHWS HATPy30K, HE OTHOCSIIUXCS K CHCTEMaM
0€e30MacHOCTH, a TaK)Ke yueTa TaKMX Harpy3oK NIpHU OMpENeNeHUH MOIIHOCTH
PE3epBHOTO HUCTOYHHKA MTUTAHUS.
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4.91. TpeboBaHnust NPOEKTHBIX OCHOB, KOTOpbIE CllelyeT coOMoarh Ipu
OTpeIeNIeHUH MOIIHOCTH PE3ePBHOM CUCTEMBI MUTAaHUsI, BKIIIOUAIOT:

(a) Bpems Ha 3amyck ¥ HaOOp 3arpy3KH;

(b) paboume xapaKTepUCTHKH, BKIIOYAs CIIOCOOHOCTH PabOTaTh TPH HYIEBBIX
Harpyskax, HEOONBIIMX HAarpy3Kax, pacueTHbIX Harpyskax, IyCKOBBIX
HarpysKkax M Ieperpyskax B TeueHHe TpeOyeMbIX MEPHOIOB BPEMEHHU.

CrienyeT Takxke OnpeesiaTh HaIe)KHOCTh PE3ePBHOTO UCTOYHUKA MTUTAHUS.
XpaHeHue TOIUIMBA U APYTHX PAcX0AyeMbIX MaTepHAaJIOB

4.92. Ha nuiomajike CTaHIMK CIIEAYIOT XPaHUTh JOCTATOYHOE KOJMYECTBO TOILINBA U
JIPYTHX PacxoiyeMbIX MaTepHaIoB Ul 00ecredeHHs OJHOBPEMEHHONW paboThl Beex
pPE3epBHBIX  MCTOYHUKOB IMUTAHUS [PH  HEOOXOAMMBIX  Harpy3kax Iocie
MOCTYJIMPYEMOTO HCXOAHOTO COOBITHS, TPEOYIOIIET0 MAaKCHMAalIbHOTO pacxoza
sHeprud. OOBEM XpaHALIEroCcs Ha IIIOINAJKE 3armaca TOIUIMBA W JAPYTHX
pacXomyeMBIX MaTepualioB CIIEAYET OMNpEAeNsATh HAa OCHOBE AaHalINW3a BPEMEHH,
HEOOXOZIMMOT0 JUIs €ro IONMOJHEHHs M3 3allacoB, XPAHALIMXCS 3a HpenesiaMu
IUTONIa K. MUHHMaIIbHBIE 00BEMBI, XpaHSIINECs Ha IJIOIIAIKE, PA3INYHBI B Pa3HBIX
rOCyAapcTBax U KoJMeOIIOTCs B MPEeiax 3a1acoB Ha MEpUOJ OT JBYX IO CEMHU CYTOK.
KauecTBO HEKOTOPBIX BHJOB XPAHSIIETOCS TOIUIMBA CO BPEMEHEM YXY/IIAeTCs
(mHOTHA TOCTATOYHO OBICTPO). B CBA3M € 3TUM ciemyeT pa3pabdareiBaTh MPOTPAMMY
OLIEHKHM TOIUIMBA, BKIIFOUYAsl MPOBEACHUE KOHTPOJIS, MHCIEKIUH W HCIBITAaHHH, C
LeIbI0 3aMEHBl TOIUIMBA, KOrja 3TO HeoOxomumo. Crenyer NpHHUMAarh Mephbl
MIPEIOCTOPOKHOCTH JUIsl 0OECIICUEHHUS TOTO, YTOOBI €MKOCTH JUISl XPAHEHHMS TOTIIMBA
HE CO3JaBaJM MOKapHOW ONMACHOCTH VISl CTAaHIMH. PeKoMeHIannu u pyKOBOJSIIHE
MaTepHaigsl 10 MPOTHBOMNOXKAPHOH 3ammre mpuBoxarcs B [15]. Crmemyer ymenars
0co00oe BHUMaHHE 3aIlUTe OT APYTHX OTKA30B 10 00mmel npuunne. B ocobeHHOCTH
CJIE/IyeT YYUTHIBATh BO3MOXKHOCTB OTKa3a 110 00IIeil MPUYnHE U3-3a HAJIMYHSI OJHOTO
TTOCTABIIMKA TOTUIHBA.
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5. IPOEKTHBIE PEHIEHUSA, ITPEAYCMATPUBAEMBIE
JIJISI THCTIEKIIWI, UCTIBITAHAN U TEXHAYECKOI'O
OBCJIYKUBAHUSA CAD

5.1. B mpoekrte cieayer nperycMarpuBarth IIPOrPaMMBbl, KOTOpblEe —OyIyT
obecreynBarb, 4To:

(a) xaxmas cexmmst CAD (QyHKIMOHHPYET 3aJaHHBIM 00pa3oM B YCIOBHSX,
OIpeIeTICHHBIX B IIPOCKTHBIX OCHOBAX;

(b) obopymoBaHHe U CICTEMa COOTBETCTBYIOT IIPOCKTHBIM TPEOOBAHIIIM;

(c¢) cexuun CAD monaep:KUBAlOTCS B PEKUME TOTOBHOCTHU JAJISl pearnpoBaHMs Ha
COOTBETCTBYIOIME MOTPEOHOCTH Ha MPOTSHKEHUH BCETO JKU3HEHHOTO LUKIIA
CTaHIHH;

(d) wMoxer  mpoBomuTBECA — S((EKTHBHOE  TEXHHYECKOE  OOCTY)KMBAHUE
(IpeAOYTHUTENBEHO BO BpEMsI HOPMAaJIbHOI SKCILTyaTallii) C LENbI0 CBEICHHS K
MHHHUMYMY He3aIlIaHHPOBAaHHBIX OCTaHOBOK.

5.2. B mpoekre cnenyer npexycMaTpuBaTh BO3MOXKHOCTB IMPOBEACHUS CIEAYIOMINX
MIPOrPaMM UCIIBITAaHHUH:

(a) mporpaMMBI  MPEAIKCIUTYyaTAllMOHHBIX  WCIBITAHWA, KOTOPBIC  CIIEMYeT
MPOBOJNTH IIOCIE MOHTaXKa BCEX DSJEMEHTOB CHCTEMBI U OTPaOOTKH
OKCIUTyaTallUOHHBIX U aBapUHUHBIX PEXKUMOB, HACKOJIBKO 3TO IMPAKTUYECKH
BO3MOXKHO. [TocpencTBoM 3TOl porpaMMbl UCIIBITAHUH ClIEAYeT OATBEPAUTS,
YTO TPOEKTHHIC TPeOOBaHWs ObUIM BBIOJIHEHBI. B pesynbrare MCHBITAHUH
CIEIyeT TakXKe MOATBEPIUTH, UYTO KaXKIas CEKIHMsS HE3aBUCHMa OT JAPYTHX
CCKIIHIA;

(b) mporpamMmbl TEPUOAMYECKUX HWCIBITAHUN IS JEMOHCTPAIMH TIOCTOSTHHON
9KCIUTYTAllHOHHOW TOTOBHOCTH CHCTEMBI, a TakXe OOHapyXeHHs WU
OIIpEeeIIeHNs JII0OOTO YXY/IIICHUS COCTOSIHHMSI CHUCTEM WM 3JIEMEHTOB B
CUCTEME;

(c) mporpaMMBbI HCIBITaHUH, KOTOpass OymeT o0ecIednBaTh COOTBETCTBYIONIYIO
YBEPEHHOCTH B TOTOBHOCTH CHCTEMBI (DyHKIIMOHUPOBATh, KOT/Ia 3TO Tpedyercs,
1 KOTOpasi TO3BOJUT OIPEICIIUTh IEMEHTHI, TPEOYIOIIHE CIHIIKOM YacTOro
MpOBEICHUS PaboT O TEXHHYCCKOMY 00CITYKHBAaHUIO.

[TpumMeps! eproINIeCKUX UCIBITAHIH MPUBOAATCS B TabiuIe 2.
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TABJIMLIA 2. IPUMEPBI IIEPUOAMYECKUX UCIIBITAHUI 1 TEXHUYECKOI'O
OBCJIY2XKMBAHMA U MHTEPBAJIOB MEXAY HUMU

[Nonnexaruit npoBepke MuTepsan
ObopynoBanue rapameTp/mporuenypa MEXIY
HCTIBITAHUS UCTIBITAHUSIMU
KomMyTannoHHas anmaparypa:
CpPEIHET0 HaIlPsHKCHUS OyHKINOHAIBHBIE UCTIBITAHUS
MexaHnuecKue UCTIbITaHUs 2 roga
HcripiTanue w30msmum ° 1 rox
KanuranbHelif peMOHT ITo mepe
HEO0OXOMMOCTH
VcnpITanue 3aUTHBIX YCTPOUCTB 2 Tozia
HU3KOTO HaIPSDKCHUS OyHKINOHAIBHBIE UCTIBITAHUS *
MexaHn4eCKHEe HCTIBITAaHUS 2 roma
KanuranbHelif peMOHT ITo mepe
HE0OXOIMMOCTH
VcnpITanue 3aUTHBIX YCTPOUCTB 2 Tozia
ABTOMaTHYECKHE BBIKIIIOYATEIN OyHKIUS pasiesIeHus 1 rox
KaK pa3beJUHUTEIbHBIC yCTPOHCTBA
CunoBsle TpaHC(HOPMATOPHI HcnpiTanue n3omsmuu 1-2 roma
Bkirouenue oy Harpysky 1 rox
(TpanchopmMaTopoB, KOTOpEIE
0OBIYHO OTKITFOYCHBI)
AKKyMyJIATOpHBIE OaTapen YpOBEHB MEKTPOTUTA 1 mecsng
[InoTHOCTE U HaNpsKEHUE Ha KonTponbublii
JNIEMEeHTax JJIEMEHT -
€)KCHEJIeITBHO;

3apsiHbIN arperat

PesepBHbIii reneparop

BusyanbHbIi KOHTPOJIb
HcnbiTanne eMKOCTU pa3psaioM
OKCIITyaTalHOHHBIE UCTIBITAHUS
BusyanbHbli KOHTPOJIb

Kamm6poska

HcnpiTanne Ha TOTOBHOCTH

BCC 3JICMCHTHI -
CIKEMECCAYHO

EsxenenenpHo
5 net:

1-2 rona¢
ExenenensHo

ITo mepe
HEOOXOIMMOCTH
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TABJIMLIA 2. [IPUMEPBI IIEPUOJMYECKUX UCIIBITAHUM 1 TEXHUYECKOI'O
OBCJIY2XKMBAHMA 1 MTHTEPBAJIOB MEXAY HUMMU (npomomnx.)

[Nonnexaruit npoBepke Murepsan
ObopynoBanue rnapameTp/mpouenypa MEXIY
HCTIBITAHUS UCTIBITAHUSIMU
Hacoc ¢ maporypOunHBIM prBOAOM VcribITaHME Ha TOTOBHOCTH 1 mecsrg
TypOorenepaTop J1st BOIpBICKa [TyckoBble HCIIBITAaHUS Ha 1 mecsin
3anuparoeit BOjbI TOTOBHOCTB
Hcnpiranus typboreneparopa ¢ 3 mecsma

OTrpaHMUYEHHON Harpy3Kon

Ocy1ecTBIIeHHE BCEH CUCTEMBbI 1 rox
HCIBITAHUH

Korza 310 mo3BosIsieT sKCIuTyaTanust 000py10BaHus.

KaGenu u 1BUTaTe MOTYT OCTaBaTHCS MOJKIIIOYEHHBIMI K KOMMYTAIlMOHHOM anmaparype
BO BpeMsl €€ UCIIBITaHUI.

Harpyska f1omKkHa COOTBETCTBOBATh PACUETHBIM JaHHBIM 3aBOAA-M3TOTOBUTENS IS JaHHOM
aKKyMYJISITOPHOI 0aTapen B TeUE€HHE YyCTAHOBIEHHOTO MCIBITATENIbHOTO MEPHOAA, KOTOPBIH
NPEIIIOYTUTENEHO ClIelyeT BBIOMPATh paBHBIM IPOEKTHOMY IEPHOAY OSKCIUTyaTal[Huu
AKKYMYJISITOpHO# OaTtapen.

CKOpOCTh paspsiIkM  ClIeIyeT yCTAaHABIMBAaTh TakK, YTOOBI OHAa KaK MOXKHO TO4YHEe
COOTBETCTBOBANIa Harpy3KaM, KOTOPHIE TOKHA BBIAEPKHBATh aKKyMYyJISITOpHas Oarapest BO
BpeMsI IPOEKTHOM aBapHu B TEUEHNE ONPEIENICHHOTO TIEPHO/ia BPEMEHH (JIBa-4eTHIPE Jaca).

5.3. C mensro obecreyeHusi BLICOKOH crereHd roToBHOCTH CAD K BBINOJHEHHUIO
3aJ]aHHbIX MM (YHKIMH OE30HacHOCTH ClIefyeT MpeaycMarpuBarh MPUMEHEHHE
CIICYIOIINX MEp:

(a) cBemeHME K MHHHEMYMY BPEMEHH, B TEUCHHE KOTOPOTO 00OpYyIOBaHHE
BBIBOJIUTCS M3 SKCILTyaTall! IS IPOBEIICHUS UCIIBITAHHI;

(b) oTMeHa WCHBITATETHHOTO PEXUMA IPH MOCTYIDICHHH COOTBETCTBYIOIIETO
cUrHaja-TpeOOBaHMsS B  OTHOLIGHMHM  CBS3aHHOTO C  oOOeclieYyeHHueM
0e30MacHOCTH JIeHCTBUS TakMM 00pa3oM, YTOObI 00OpylIOBaHHE MOIJIO
BBITIOJTHUTH CBOIO (DYHKIIMIO O€30MaCHOCTH;

(c) TIOBBIIEHWE CTETIEHHU PE3EPBUPOBAHIS 000PYTOBAHNS;

(d) wmcmomp3oBaHME COYETAHWS YKa3aHHBIX BBIIIE TPEX METOMOB (cM. [3]).

5.4. Meroapl HCHOBITAaHUHN ClEAYeT TIHIATENIbHO MPOBEPSATh JUIS  BBIABICHUS
BO3MOJKHOTO OTPULATEIBLHOTO BO3ACUCTBUS caMuX mpoueayp ucnbeitanuid Ha CAD
WM CTCTICHb TOTOBHOCTH 3TUX CUCTEM (HAmpuMep, 00pa30BaHUC CAXH B TU3EIBHBIX
JIBUTATEJISIX, UCTIBITHIBAEMBIX B YCIOBHUSX OTCYTCTBHSI HATPY3KH MM HEMPABWIBLHBIN
TTOPSITIOK BOCCTAHOBJICHHSI HOPMaJTLHOTO COCTOSIHHSI HEHArPY)KEHHOTO pe3epBa mocie
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3aBepileHus] ucnbITaHui). CrleayeT MCHOIb30BaThb METOJAbl  HCHBITAHUH ¢
3aMEIJICHHBIM IIyCKOM C TeM, YTOOBI CBECTH K MHHHUMYMY H3HOC 00OpYIOBaHHS, K
KOTOPOMY NPUBOAUT ObICTpBIi Iyck CAD.

5.5. TlocnepoBarenbHOE MOAKIIOUEHHE HArpy30K M MCIBITAHUS MOJ HAarpy3kou ¢
WCTIONIb30BAaHUEM DEANbHBIX HArpy30K CIEAYeT BBIIONHATE HAa OCTAHOBJICHHOW
ctaHuuu. OHOBPEMEHHO CIEyeT UCIHBITHIBATh TOJIBKO OJHY PE3E€PBHYIO CUCTEMY
MMUTAHMsSL, C TEM YTOOBI MPEJOTBPATUTH OJHOBPEMEHHBIH BBIXOJ U3 CTPOS JBYX WM
OoJbILIETO YMCIIa TEHEpaTopoB. B Tex ciywasx, Korna pe3epBHas CHCTEMa ITMTaHUS
JUTSL OTHOM pPEe3epBHON HE3aBUCHMOM CEKIIMM COCTOMT W3 0ojiee YeM OHOTO
JNMEKTPOTEHEPaTopa, HAa OCHOBE €ro IMEPUOAMYECKHX WCIBITAHUH  CIEIyeT
MOATBEPKAATh M TMPOBEPSATH (DYHKIMOHAIBbHBIE XapaKTEPUCTHKN BCEH CEKIMH B
YCIIOBHSIX, B MaKCHMaJbHO BO3MOXXHOW CTENEHH NPHOIMIKAIOIMXCS K YCIOBHSIM
IIPOEKTHBIX OCHOB.

5.6. B mpoekTte cieqyeT mpeaycMaTpUBAaTh — pEIICHHS, 00eCIeUHBAIOIINE
BBITTOJTHEHHE CICAYIOMNX MPOrpaMM WHCTIEKIINH M TEXHUUECKOTO 00CTYKIUBAaHUS:

(a) mporpaMMbl WHCIIEKIWH IS BBISBICHUS JIIOOBIX TCHACHIMH K YXYIIICHHIO
CBOHCTB (CTapeHHIO), KOTOpPbIE MOTYT HMPUBECTH K MOTEPE IKCILTYTAlMOHHOH
TOTOBHOCTH 06OPY/I0BAHHS".

(b) mporpamMMbI TPOPIIAKTHYECKOTO TEXHHUECKOTO OOCITY)KHWBaHHA, B PaMKax
KoTopoit snmemenTsl CAD NEpHOAMYECKH HWHCHEKTHPYIOTCS B LEJAX
OIpeNIeNICHNsI MPU3HAKOB YXYIIICHUS CBOWCTB, KOTOPOE B JAHHBIA MOMEHT
MOXXET HE BJIMATH Ha pPabOTOCHOCOOHOCTH 3JIEMEHTa, HO B JalbHEHIIEM
CIOCOOHO TPUBECTH K HEOXKHJAHHOMY OTKazy. B aTy mporpammy ciemyer
BKJIFOYAaTh 3aMEHY OIIPE/ICICHHBIX YacTei, KOTOpble MUMEIOT OrpaHMYCHHBIH

JKCIUTyaTallMOHHBIN pecypc.

5.7. Tlpum TpPOEKTHPOBAaHWH W BHIOOPE KOMIIOHOBKH KOHCTPYKIIHH, CHCTEM U
SJIEMEHTOB CTAHIMHM HEOOXOIUMO IpEAyCMaTpuBaTh COOTBETCTBYIOLIME MEpHI JUIs
oOecrieueHnss TOTO, 4YTOOBI JI03bI M3JIyYCHHUS, [IOJy4YaeMble HACEJCHUEM U
MEPCOHAJIOM Ha IUIOMIAJKE BO BCEX OHKCILTyaTAllHOHHBIX COCTOSIHUSX, BKJIFOYast
paboThl MO TEXHUYECKOMY OOCITYKMBAaHMIO W HWHCHEKIHH, a TaKXKe CHITHE C
9KCIUTyaTallud, HE TPEBBINIANN Pa3PEIICHHBIX TPEAEIIOB U MOAAEPKHBAINCH HA
pa3yMHO AOCTIDKMMOM HH3KOM ypoBHE [1, 18-20].

? B HEKOTOPBLIX TOCyAapCTBaX OHa  HAa3bIBACTCs nporpaMMoﬁ «IPOrHO3HOI0
TEXHUYCCKOTO 06CJ'Iy)KI/IBaHI/I$I)) .
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5.8. B mpoexre cuenyer obecrieunBarb, 4TOObI (DYHKIMM 0€30MaCHOCTH MOIIIU
BBINOJIHATBCS € TPeOyrolleiicss HaJe)KHOCTBIO B TIEPHOJ] TIPOBEJICHUSI TEXHUUECKOTO
oOciryxuBanusi obopynoBanusi CAD B xone skcruryatanuu (cM. myHKTHI 2.9-2.10).
Cremyer  paccMmarpuBaTh — I€I€COOOpPA3sHOCTb  NPHMEHEHHS  HE3aBHCHMOTO
BPEMEHHOTO HCTOYHHMKA JJIEKTPONUTAHUS Ha Cilydail MpoBeIeHUs paboT 1o
TEXHHUYECKOMY OOCITY’KHBAHUIO B TEUCHUE ITUTEIHFHOTO MIEPHO/Ia BPEMEHH.

6. IOATBEPXKXJIEHUE ITPABUJIBHOCTHU ITPOEKTA

OBECIIEUEHUE KAYECTBA

6.1. Bce paboTsl ¢ Hadaa 10 3aBepIICHIS IPOSKTHPOBAHUS U cTpouTenscTBa CAD,
a TAKOKe NX IKCIUTYaTaIMI0 ¥ TEXHUUECKOE 00CITy )KNBaHNE HEOOXOAMMO TIIAHHUPOBATh
1 TIPOBOAWTH B COOTBETCTBHHU C TporpamMmMamu obecredeHus kadectBa (cM. [1],
myHKT 3.14). COOTBETCTBYIOIIME PEKOMEHAALUU U PYKOBOISIIUE MaTepHAaIbl
npuBosTes B [21].

6.2. Crnenmyer obecrieunBarh, 4TOOBI YPOBHH OOECICUCHHS KauyecTBa, BHIOpAHHBIC
JUTS TIPOCKTUPOBAHUSA pazTHIHBIX yacTeir CAD, COOTBETCTBOBAIN MX BaYKHOCTH IS
0e30macHOCTH.

ATTECTAIIUA

6.3. TpeOyeTcst yTBepKaaTh MPOLEAYPY aTTECTAIIUH TS MTOATBEP)KICHNS TOTO, YTO
y3J1bl, BOKHBIE JUIsi 0€30MaCHOCTH, OylyT OTBEYaTh B TEUCHHE YCTAHOBJICHHBIX JUIS
HUX NPOEKTHBIX CPOKOB SKCIUTyaTallMn TPeOOBAaHWSIM B OTHOIICHHH BBIITOJIHEHHS
MIPE/NUCHIBAEMBIX UM (YHKIMH B Cilyyae HEOOXOJMMOCTH B YCIOBHUSIX BO3JCHCTBHUS
BHemHed cpensl (oM. [1], myHkr 5.45). Cuenyer oOecrnednBarb, 4TOOBI
obopynoBanne, wucrnomszyemoe B CAD,  yHOBIETBOPSIIO  TpeOOBaHWAM,
MPEIBSIBISIEMbIM K PAab0OYMM  XapakTepUCTHKaM O3THX CHCTEM B  YCIOBHSX,
OTpE/ICSIEMBIX ~ OKHIIAeMBIMU  TIPH  OKCIUTyaTallMd COOBITUSIMH, MPOCKTHBIMU
aBapysIMH M HEKOTOPBIMHM TSDKEJBIMH aBapHsMH B TEUCHHE pacyeTHOTO CpOKa
CITyKOBI CTaHIINH.

6.4. OO6opynoBaHHE CIIEAYET aTTECTOBBIBATH MPUMEHUTEIILHO K DKCIUTyaTalldOHHBIM
YCIIOBHSIM, KOTOPBIC CO3IAIOTCS B PE3yJIbTaTe OKHAAEMBIX IPU SKCILUTyaTalluu
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COOBITHIH, MMPOEKTHBIX aBAPHI M HEKOTOPBIX THXKENbIX aBapuil. B arrecrannonHnyro
porpammy  cileqyeT BKJIIOYaTh KPUTEPUM NPUEMIIEMOCTH ero  pabodmx
XapaKTEPUCTUK I IOATBEPKICHUS IIyTEM WCIBITAHWM, aHalu3a WIM COYETAHUS
9THX METOJOB TOro, 4To OOOpYIOBaHME CIOCOOHO BBIZICPKHBATH BO3/CHCTBHE
DKCIUTyaTallHOHHBIX YCIOBHUH, KOTOpblE MOTYT BO3HHKHYTh B TEYEHHE €TO
aTTeCTOBAaHHOIO pecypca.

Memoowr ammecmayuu '’

6.5. AtTecTanysi MOXET POBOANTHCS HECKOJIBKHMH CIIOCOOAMH, MTPUMEHSIEMBIMU
OT/IEJIBHO WJIM MPU HEOOXOAMMOCTH B COUETAHUH APYT C JPYTOM.

Ammecmauuﬂ munoebiMu UCnvlmaHuiMu

6.6. TumoBblc HCIBITaHUS PAOOYMX XAPAKTCPUCTHK OOOPYIOBAHHUS, MPOBOAUMBIX
W3rOTOBUTENEM B COOTBETCTBMM C [PU3HAHHBIMH HOpPMaMH Ha CTCH/AX,
MOJICTIMPYIOIMX  peajbHbIC YCIOBHSX OKCIUTyaTal[d, SIBJISIOTCS  METOIOM
arrectaiyi 00OpYIOBaHMs. DTOT METOJ CIEAYeT HCIONb30BaTh JUIS arTeCcTallld
Oonpmeit yactu obopynoBanus CAD. Eciu THUIOBBIC HCIBITAHUS, MPOBOIUMBIC
M3TOTOBUTENICM, HEJOCTATOUHBl JJIsl YCIOBHH, CYNICCTBYIOIIMX HAa ATOMHBIX
ANIEKTPOCTAHIIUAX, TO CIEAYEeT IPOBOAUTH [ONIOJHUTEIBHBIC HUCIBITAHUS IS
MOATBEPXKICHUS TOTO, YTO oOopymoBaHMe OyaeT (yHKIMOHHPOBATH COTIIACHO
TpeOOBaHMUSM, YCTAHOBICHHBIM IS IAHHBIX CHEHU(PUISCKUX YCIOBHIA.

Ammecmayus onvlmom KCHAYAmMmayuu

6.7. Ha ocHoBe omblTa OKCIUTyaTallid MOXXHO MOJYYUTb HH(POpMALUIO
OTHOCHTEJIBHO IIPENENIOB OKCTPAIOJSALUH, BHIOB M HHTEHCHBHOCTH OTKAa30B.
O0opynoBaHne, KOTOPOE YCIICIIHO AKCILIYaTHPOBAIOCh B COIOCTABHUMBIX YCIOBHSX
PabOThI, MOXKET CUUTATHCS IIPUTOAHBIM IS paGOTHI B PaBHBIX WIIM MEHEE TSDKEIIBIX
YCIIOBUSIX 3KCIUTyaTaIHH.

Ammecmauuﬂ nymem anaiuza

6.8. B arrecramuio myTeM aHalM3a  CIEAyeT BKJIIOYaTh  OOOCHOBaHUE
HCIIOJIb3YEMBIX METOJIOB, TEOPUI U IOy LIEHU.

10 Jleranbnas uHGOPMALIUS CONEPHKUTCA B PAJIE HAIMOHANBHBIX MIIM MEKIYHAPOTHBIX
CTaHJApTOB [CM., Hanpumep 22, 23].
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6.9. B ciyyae mnpuMeHEHHUs MeToAa aTTeCTallUd MyTeM aHajlu3a CleayeT
MOATBEP)KAaTh  NPUTOAHOCTb ~ MareMaTH4ecKUX  Mojeleil  Ha  OCHOBE
SKCIEPUMEHTANBHBIX JaHHBIX UM OIBITA IKCILTYaTallUH.

[TPOBEPKA TTPOEKTA

6.10. Pexomenganuu 1o MepaMm TpoBepKH cooTBeTCTBHSI CAD  MpOEKTHBIM
TpeOOBaHMUSIM, & TaKXKe OOILIME MOJOKEHUS U METOJbl TAKOH MPOBEPKU H3JIOKECHBI
B [24].

6.11. B paMkax TpOBEpKH CIEAyeT BBIMOIHATH M IJOKyMEHTAIBbHO O(GOpPMIATH B
BUJIE, IPUTOJTHOM ISl KOHTPOJIS:

(a) aHanmu3 pabGouMx XapaKTEPUCTHK Ul MOATBEepxkIeHus crnocodHoctn CAD
BBITTONTHATh 3aJaHHBIE UM (QYHKIMH O€30MacHOCTH, KaK M3JIOKEHO B
MIPOEKTHBIX OCHOBAX 3THUX CHCTEM;

(b) ormeHku 6e30MaCHOCTH Ha OMPECIEHHBIX CTAIUsIX poekTupoBanus CAD ms
MO/ATBEP)KJICHUSI TOTO, YTO IPOEKTHBIE TPEOOBAaHMS BBIIOIHSIOTCS, BKIIOYast
co0JIrofieHNe KpUTepHs SIIMHUYHOTO OTKaza (cM. [24]);

(c) amamu3 HamexxHOCTH (CM. [2]), BKIIOYAsh pacCMOTPEHHE OTKA30B MO OOIICH
MIPUYHHE.

JOKYMEHTAIIUA
6.12. B noxymenTanuio nmo CAD cregyeT BKIIOYATh:

(a) HHpopMaLKIO 0 IPOEKTHBIX OCHOBAX, KAK 9TO U3JIOKEHO B pasjeie 2, BKoyas
MOJIOKEHHE O PACYCTHBIX IMapaMeTpax SHEPrOCETH 3a TPeIeTaMH TUIOMIAaIKH.
(b) doxkyMeHTBl W TEXHUYECKHE YCIOBUS, BaXKHBIC IS MPOCKTUPOBAHUSA,
MOHTa’Ka, KCITyaTal, KOHTPOJISl U UCTIBITAaHUH cucTeMbl. K HUM OTHOCATCS:
i)  OmucaHue CHCTEMBI SHEPrOCHAOKECHUS B [IEJIOM, BKITFOUAs:
— ToapoOHOE  OMHMCaHWEe TOTO, Kak AaTrOMHAas  DJICKTPOCTAHIHS
MOJICOEINHEHA K YHEPTOCETH;
— TOSICHEHWE OTHOCUTENBHO CTeTeHn pe3epBupoBanust CAD;
— uneHtupukanmo  conpspkeHust CAD  co  BCIIOMOTATEIbHBIMH
cucreMamMH (HAmpuMep, OXJTKICHUS, BCHTWISALUH, CHAOKCHHS
TOILJTUBOM ).
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ii) OmnucaHue KpUTEpPHUEB pasAeieHUs JUIS YCTAaHOBKM O0OpYIOBaHHUS,
MIPOKJIAJIKK Kabesel n KaOeNbHBIX KaHAJIOB, BKIIIOUAs DJIEKTPOIPOBOAKY U
9JIEMEHTBI BHYTpPH ITaHEeJeH.

iii) OmHOMMHEWHBIE CXEMBI SIEKTPHUCCKUX COCOHMHEHHUH, (YHKIHOHAIBHEIC
CXEMBI yTIPABICHHS, TIPUHIUITHAIBHBIC CXEMBI M OTTMCAHUS CUCTEM.

iv) Kommonoska momemiennit mansi CAD c¢ pasMelieHneM OOOpYIOBaHUS H
COOTBETCTBYIOIIMX BCIIOMOTaTEIIbHBIX CUCTEM.

v) Ilmanbl kaOesbHBIX Tpacc, BKIIOYAsh PACIHOIOKEHHE JIOTKOB, TpyO u
KaHaJIOB 10 BCEH CTaHIMH, a Takke 0003HAYCHUE PE3EPBHBIX CEKUMH U
MapKHUPOBKY Kabeneit u ux Tpacc.

vi) KoopIuHaIMoOHHBIN aHATU3 CPECTB DICKTPHUECKOH 3aIIUTHI.

vil) AHamM3 DSIEKTPUYECKUX HArpy30K, BKIOUAs CIHUCOK ODJICKTPHUIECKHUX
Harpy30K M aHaJM3 Harpy3oK BO BPEMEHH, Ha OCHOBaHHME 4YEro
pacCUnTHIBAIOTCS MapaMeTpbl HeOOX0MMBIX s1eMeHToB CAD.

viii) PykoBojcTBa 1O TEXHMYECKOMY OOCITY)KUBAaHHIO M JOKYMEHTALHUIO 110
npeamnonaraeMoil skciutyataun CAD, BKIIIOUasl MporpaMMy IPOBEICHUS
MIEPUOINYECKUX HCIIBITAHUH.

ix) JIlroOble crnenmanbHble TPeOOBAHHUS K OKCIUTyaTallud W TEXHUYECKOMY
00CITy’)KMBaHHUIO, HAIIPUMED, ITPOTPaMMy OLIEHKH TOILINBA.

x)  JloKkyMeHTauuo 1o mporpamMMam HCHBITAHWH M OTYETHI O NPUEMOYHBIX U
9KCILTyaTallMOHHBIX UCIIBITAaHUSX.

xi) JloKyMeHTaIHIo 1Mo 00eCneyeHHIO KauecTRa.

xil) AHanM3bpl BO3HMKHOBCHHS IIEPEXOAHBIX OTKIOHEHWH HANpsOKEHUS W
YacTOThl, a TaK)Ke pacyeThl KOPOTKUX 3aMbIKAHUH M MepenajoB
HalpsDKEHUSL.

xill) AHajM3 BMECTMMOCTH XPaHWIMII TOIUIMBA JUISi PE3EPBHOTO HMCTOYHHKA
nutanus CAD.

Xxiv) AHanmM3  TOCHEACTBMH  YaCTWYHOTO WM  IONHOTO  HApyIICHHUS
SHEPrOCHAOKEHUS (manpumep, OTKJTIOUCHUS HUCTOYHHUKOB
SHEProcHaOKEeHUsI 3a TpeJesiaMy IUIOMAJKA W Ha IUIOIIAJAKE, a TaKkKe
WCTOYHUKOB IMUTAHUS KOHTPOJILHO-M3MEPUTEIBHBIX MPHOOPOB U CPEACTB
YIpPAaBICHUS).

xv) Ot4ersl 0 pe3ynbrarax  BBIIOJHEHUS  IIPOrPaMMBbl  aTTeCTAIMN
000pYIOBaHUS U TIPOTOKOJIBI HCIIBITAHUIA.

xvi) Texumueckue ycnosus anemeHToB CAD.
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Jlomonnenne

PYKOBOJAINUE MATEPHUAJIBI 110 SHEPTOCHABXEHHIO HA
IVIOINAJIKE U 3A EE IPEAEJIAMUA

NCTOYHUKIN HOPMAJIBHOTI'O ITUTAHUA

A.l. TpeOomanus, npenbsiBisiemMbie kK CAD, BKIIOUAIOT OOCCIICYCHHUE BBICOKOTO
YpOBHS  HANEKHOCTH,  MOITHOCTH,  JOCTaTOYHOW  [UII  HEOOXOAWMOTO
SHEPrOCHAOKEHHS, ¥ BO3MOKHOCTH MPOBEICHUS UCTIBITAHUHN C IETBI0 MTPOBEPKH FX
($yHKIMOHATRHOHN crocobHOCTH. YpoBeHb HaneskHocTH CAD Ha NaHHOW CTaHIUU
3aBUCHUT OT KOHKPETHOM CUTyallMu Ha IIOLIaIKe CTAHIUH (T.€. OT YyBCTBUTEIBHOCTH
K MPUPOIHBIM U BBI3BIBAEMBIM JCHCTBUSAMM YENIOBEKA MOCTYIUPYEMBbIM HCXOAHBIM
COOBITHUSIM), KOMIIOHOBKH CTAHITUH (OIHO- WJIM MHOTOOJIOYHAS CTAHIINsA), @ TAKIKE OT
MIPOEeKTa CTAaHINH (OT HAJHYHUS MPEIyCMOTPEHHBIX Ha CTAHIINK BHYTPEHHUX CPE/ICTB
TEMIO0TBOMA MM TeHepaTtopa craniuu ). JIpyruM BasKHBIM MapaMeTpoM, KOTOpHIit
CIeqyeT YYWTBIBaTh, SBISACTCS XapakTep HCTOYHHKOB  SJIEKTPOCHAOKEHUS
(HeOONBILION MJIM MOLIHBINA, CTAOMIBHBIA WINM NMOTEHIUAIBHO HECTAOWIBHBIN), TaK
kak OoJbmiast yacte CAD, Kak mpaBuiio, paboTacT Ha MEKTPOIHEPIUH.

A.2. Jlna obecnedeHns TpeOyIOIMIEHCS HAISKHOCTH dJeKTpudeckord gactu CAD
MOXET OBITH MPELyCMOTPEH Psii MEp Ha IUIOMIAJIKE U 3a €€ MpeAeIaMu. JTH MEpHI
paccMmaTpuBaroTCsl HIbKE. Takue Mepbl MOTYT BKJIIOYAaTh IMTOBBIMICHUE HaIEKHOCTH
MCTOYHHKA HOPMAJILHOTO SHEPrOCHaGkeHHs cTaHIuu'2, oT kotoporo CAD 06bYHO
MOJTY4aloT IIMTaHUEe, UK 00ecriedeHue HaJuYHsl JIpyTriuX HCTOYHNKOB nutanus CAD B
cllyyasX, KOIZa MOET OTCYTCTBOBaTb HOpPMallbHOE »JHeprocHabxenue. Ecmu
Ha/Ie)KHOCTh NCTOYHUKOB, PACTIONIOKEHHBIX 32 TIPeeTIaMH MIIOIAK1, OTHOCUTEIBEHO
HHU3Ka, TO CllefyeT obecrednBarh Oojiee BBICOKYIO HAIECKHOCTh MCTOYHHKOB Ha
IUTOIIAIKE C TEM, YTOOBI KO BCEM PA3IMYHBIM CHCTEMaM O€30MTaCHOCTH MOABAJIOCh
HEoOX0IMMOe NMUTAHUE JUIS BBIIOJIHEHUS 3aJaHHBIX UM (YHKIHH 0e30IacHOCTH,
Koraa 3To TpedyeTcs. DTO MOXKET BKIIIOYATh MCIOJIb30BAaHHE CIICIMATN3NPOBAHHBIX

" TepMuH «reHepaTop CTaHIMM» MCTIONB3yeTcs JUl 0003HaueHHsi Typ6oreHeparopa,
KOTOPBIIT BEIPaOAaTHIBAET AIEKTPOIHEPTUIO HA aTOMHOHN IEKTPOCTAHIIUH.
12 Cwm. puc. 1, KOTOPBI# MOACHSET HCHOMb30BaHHE HEKOTOPHIX TEPMUHOB.
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MICTOUHHKOB SHEPrOCHAOKEHHs ' JUIst 0c000 BaxKHBIX cucTeM OesomacHocTu'?. [pu
BBIOOpE COYETAHUS HEOOXOMUMBIX Mep CleAyeT HMPOBOAUTH TIIATEIBHYIO OIEHKY
B3aMMHOTO BIIMSHUS aJbTEPHAaTUBHBIX Mep U OOILIeHl HaJAEeKHOCTH, KOTOPYH 3TO
couyeranne obecreunBaeT. Jmg  ompeneneHuss  COOTBETCTBUSI  TPeOOBAHMSIM
N30paHHOTO pELICHUs] CJIEAYyeT paccMaTpuBaTh BONPOC O IIEIECO00Pa3HOCTH
MIPUMEHEHHMS BEPOSITHOCTHOTO aHAIM3a 0€30MacHOCTH.

CTABUJIBHOCTBH CETU

A.3. DHeproceTp TpenHa3HaueHa I OOecCleueHHs CTaOWIBHOTO BHEITHETO
DIIEKTPOCHAOKEHHSI, W €€ CIeIyeT IMPOeKTHPOBaTh, YTOOBI OHa ObIa crocoOHa
BBIJICP)KUBATh W3MEHEHMsI Harpy3ku O€3 CKayKOB HalpsOHKEHUss W YacCTOTHI,
MIPEBBIMIAIOIINX TIPEIMCaHHbIe Mpeaeibl. Ha HadanbHOM 3Tane BhIOOpa IUIOIIAAKA
ATOMHOM ANIEKTPOCTAHIIMH CIIeyeT IPOBOUTH OLIEHKY CTaOMIIBHOCTH 3HEproceTH. B
Cilydyae HU3KOM CTaOMJIBHOCTH CETH CIEIyeT IIpeaycMaTpuBaTh MEphl 110 ce
TOBBIIICHUIO WM, €CIM 3TO BO3MOXKHO, BBIOMpATh aJbTEPHATUBHYIO IUIOMIAJIKY C
Gosee BBICOKOM CTaOMJIBHOCTBIO ceTH. Eciam anbTepHaTHBHYIO IUIOMIAZAKY, JUIS
KOTOpOW 00ecHeynBaloTCs COOTBETCTBYIONIME ITapaMeTphbl CTAOMIBHOCTH CETH, HE
TIPEJ/ICTaBISIETCS] BO3MOXKHBIM ITOABICKATh, Ui CAD cienyer npeaycmaTpuBarh Oojee
BBICOKYIO CTENEHb pPE3epPBUPOBAHUS M  HEOJMHAKOBOCTH, C TEM 4YTOOBI
KOMIIEHCHPOBATh 00Ji€e BBICOKYIO OXHMIACMYI0 4YacTOTy HapylIeHHH B CETH,
MPUBOAAIINX K OTKIIOUCHUIO BHEIIHETO 3ieKTpocHabxkeHus. Kpome Toro, mpu
MIPOCKTUPOBAHUN CTaHLUH CJIELyeT YYHTBIBATb CIIOCOOHOCTH CETH BbIIEPKHUBATh
cOpoc Harpy3Kkyu ¢ BO3BpaToM Ha Harpy3ky 0e3 OCTaHOBKH peakTopa WM aBapUitHOTO
OTKJIIOYEHHs TypOoreHeparopa TakK, YTOObI MPOJOJDKAJIOCH IMUTAHUE HArpy30K
COOCTBEHHBIX HY 1 cTaHImu'> (cM. yHKT 13).

A.4. CraOmipHOCTh SHEPTOCETH 3aBUCHT OT MHOTHX (akTopoB. K HEUM oTHOCATCS:
BBIPa0OTKa JIEKTPOSHEPTrHMH B CHCTEME M pe3epBHAs BBIPAOOTKAa B ITHUKOBBIC H
MEXIHMKOBBIE NEPUOABI; BHIpA0OTKA PHEPrHMU 3a CYET BbIOEra poropa (B peKuUMe
BpalleHUss [0 MHEpIHMH); KOJIMYECTBO U MOIIHOCTh TEHEpPaTopoB M  HX
XapaKTepUCTUKH; YHCIO W XapaKTePUCTHKU JIMHUH  TOJACOCIMHEHHS K

3 TepMUH  «CMENMANM3UPOBAHHBIA  HCTOUHMK  DHEPrOCHAGKEHHS»  O3HAYAET
06OpYIOBAHME, KOTOPOE BHIPAGATEIBACT, HAMPUMED, THEBMATHUECKYIO HIIM SNEKTPHUECKYIO
SHEPrHI0  HCKIIOYMTENBHO JUIS  KOHKPETHOTO NPUMEHCHHs, HATPUMEp, OT/E/bHBIIl
HE3aBHCHMbIIl AIEKTPOTYPOOreHEPaTop JUIS NPUBEICHHS B JCHCTBHE HACOCOB U KIIANAHOB,
HPUBOJMMEIH B JIBIYKCHHE HEIIOCPEICTBEHHO MAPOBOIT TypOHHOIA.

4 Cwm. cxemy Ha puc. 4.

15 Harpy3ka coGCTBEHHBIX Hys K1 BKIIOUACT BCE DEKTPHUSCKUE HAPY3KH CTAHIIMH.
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MIPUMBIKAIOIIUM DHEPTOCUCTEMAaM; U YUCIIO JTUHUM TIepeiadu U UX XapaKTePUCTUKH, B
TOM YHCIE€ XapaKTEPUCTUKH MX peNeiHOW 3aluThl W aBTOMaTHUECKHUX
BBIKJIIOUATEIICH.

A.5. OCHOBHBIE TIOIXOIBI, HCIIONB3yeMBbIe KaK TIpH  BBEACHHH  HOBBIX
SHEPTeTHYECKUX MOIIHOCTEH, TaK W TPH MPOSKTHPOBAHWU CETH SHEPTOCHUCTEMBI,
OKa3BIBAIOT HEMOCPEICTBCHHOE BIISIHAE Ha CTaOMIBHOCTH dHeprocetn. Hampumep,
HAa OCHOBE HW3YYCHHS IOTOKOPACIPEICIICHHsI HATPY30K M aHaln3a CTaOWIbHOCTH
CJIEIyeT ONPEACISITh ONTUMAIBHYI0 MOIIHOCTh OJOKa JUIsl KOHKPETHOM CHUCTEMBI, a
TaK)Ke MOIIHOCTh B PEKUME BbIOETra, TPEOyeMYFO Ui MOANCPKAHUSL CTaOUIBHOCTH
cucteMsl. CieyeT TakKe yIUTHIBaTh BO3MOYKHBIE TTOCIIEACTBHUS APYTHX HAPYIICHUH
B CETH, KOTOPBHIE MOTYT IPUBECTH K CEPbE3HBIM KOJICOAHMSIM HAMPSHKEHHUS U 9aCTOTHI
B CHCTEME W TaKMM 00pa3oM OKa3bIBaTh BIUSHHE Ha (PYHKIMOHHPOBAHHE TAKHX
OOJIBIINX TEKTPOMEXaHH3MOB, KaK IJIABHBIC [UPKY/ISIIMOHHBIC HACOCKI PEaKTopa.

A.6. Oco00 crenyeT yduThIBATh BEPOSTHOCTH TOTO, YTO OTKIIOUCHHE CaMOTrO
MOIITHOTO paboTaromero OJ0Ka OT CETH MOXKET MPUBECTH K HECTaOWIHHOCTH
9HEProCeTH, a, CIIEI0BATENBHO, U K Pa3Bajly BCEil CHCTEMBI, B PE3YJIbTATE YEro MOKET
MIPEKPATUTHCS BHEIIHEE NIEKTPOCHAOKEHNE CTAHIMU. B HEKOTOPBIX 00bEANHEHHBIX
9HEPrOCHCTEMAaX HCHONB3YeTCS METOJ MNPUHYAUTEIBHOTO cOpoca Harpy3ok
moTpeOuTeNneii B CUCTEMaxX Mepelayd M PACIPENICICHUS JHEPTHU Ha CPEIHEM
HANPSDKCHUM, C TEM 4YTOOBI COXPAaHUTh YACTOTy B CHCTEME B YCIIOBHSX
HEJI0CTAaTOYHOW BBIPAOOTKH 3HEPruH. B KauecTBe MOCICAHEr0 CPeCcTBa SHEPTOOIOKN
OTCOGIMHSIIOTCSL OT CETH, €CJIM 4YacToTa B JHEProCHCTeME MaJaeT J0 CIHIIKOM
HU3KOTO ypoBHs. [TockombKy Bce 3TH (DakTOpHI BAMSIIOT Ha CTAOMJIBHOCTH CETH, MX
CJIeIyeT TIIATeIbHBIM O0pa30M Y4YUTHIBaTH IpU BBIOOpE 3HEeprotioka ADC s
KOHKPETHOH SHEPTOCHCTEMBI.

JIMHWU ITEPEJJAY

A.7. Yucno noacoeMHEHUH JTUHUI epeiaun K SHEPrOCETH 3aBUCHUT OT MPOEKTHBIX
BO3MOKHOCTEH CETH B LIEJIOM, a TakxkKe 1 OT rnpoekra camoil ADC.

A.8. OmHO MOACOETMHEHHE TOCPEACTBOM JIMHWU TEepefadyd K HYHEPrOCeTH MOXKET
OBITH MMPUEMIIEMBIM B TCX ClIy4dasX, KOIJla aTOMHasA JJICKTPOCTaHIIUA BI)Ipa6aTI)IBaeT
3HAUUTENBHYIO YacTh JEKTPOIHEPTUH B COOTBETCTBYIOLIYIO YHEPTOCETh WIIN KOTZA
CTabMIBHOCTh CETH TAKOBA, YTO OTKJIIOUYEHHE 3TOH aTOMHOU 3JIEKTPOCTAHIIMU MOKET
MPUBECTH HEMOCPEACTBEHHO K pa3Bajy »JHEProceTd. B Takux CHTyalMsx
MOJICOCIMHEHNE BTOPO# JINHKUHU TEPEaud K SHEPTrOCETU MAJIO BIUSET HA MOBBIIICHHE
HagexxHocTH CAD; MOATOMY Ha TUIOIIAIKE CIIeAYET MpeayCcMaTpruBaTh IPyTrHe MEphI.
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A.9. B Tex ciyuasix, KOrja Ha JIOJIFO aTOMHOHN DJICKTPOCTAHIUH MPUXOIUTCS
HEe3Ha4YMTelbHash 4YacTh OOIIeH BBIPAOOTKH DIIEKTPOIHEPTMH B JHEProCeTH, H
CUMTAETCS, YTO CETh OCTAETCs CTAOMJILHOM B Cilyyae OTKIIOYEHMs CTAHIMHU (WK
0JI0Ka CTaHINH), TPEAIOYTHTEIBHBIN MOAX0I COCTOUT B 00CCIICUCHIH 110 MEHBIIICH
Mepe IBYX JIMHUH MNepeJauyd MeXIy IUIOLAaAKON CTaHLMU U 3Heprocerbio. llpu
MIPOSKTUPOBAHUHU CIIEAyeT JOOWBAaThCA, UYTOOBI HKCIUTyaTallHOHHAS TOTOBHOCTH
KaXI0M JHMHUU Tepenadn oOecreyrBaiach JOCTAaTOYHO OBICTPO TAKUM 0Opa3oM,
4TOOBI MPOCKTHBIC MPENENbI I TOIIMBA M MPOCKTHBIC YCIOBHsI Oapbepa JTaBICHUS
(TepBoro KOHTYpa) TEIUIOHOCHUTEIS PeakTopa HE MPEBBINIATNCH. B Tex cimydasx,
KOTJIa aTOMHas 3JEKTPOCTAHIIUS TOJCOCTUHSIETCS K DHEProceTH HECKOIbKUMU
JUHUAMHU TIepeadd, UX CIIEAYeT COOTBETCTBYIOIIMM 00pa3oM OTAENATH JAPYT OT
JIpyTa WIN Jake TOAKIIOYaTh K Pa3IUYHBIMA OTHOCHTENHEHO HE3aBUCHUMBIM YacTAM
CeTH, ¢ TeM 4TOOBI N30eXkKaTh BBIXO/Ia U3 CTPOS IBYX HJIM OoJiee JIMHUI U3-3a OTKa3a
o o0miei npuurHe. Vcnoiap30BaHue TPeX WM O0Iee MOACOCTUHCHUN K CETH MOXKET
HE MPUBECTH K MOBBIIICHUIO HAJIC)KHOCTH, €CIIUA ITH MMOICOCIMHCHUS HE JICIAIOTCS B
pasIUYHBIX Toukax ceTd. OJHako ISl CTaHIUH, KOTOpBIE pACIOJIOKEHBI Ha
MJIOMIAIKaX, yAAJIEHHBIX OT OCHOBHOHM CETH, MOXET OKa3aTbCs HEeIeIeCcOo00pa3HbIM
MIPOKJIAJIBIBATE OOJIee YeM OJHY JIMHUIO Tiepeaadu. Ecu cTaHIusI TIOACOSAMHSIETCS K
SHEPrOCETH OJHON JIMHHWEH TNepenadu, CIeayeT OO0ecIeunBaTh, YTOOBI HUKAKUC
Ipyrue JWHAW Tepeladd HE UCIONB30BAIM Ty K€ CaMyl OIOpY JHHHUA
ANIEKTPOICPEeIauu.

A.10. He3aBUCHMO OT KOJIMYECTBA JIMHUHM Tepe/aud, MOIKIIOYCHHBIX K CTaHITUH,
CYIIECTBYET BO3MOXXHOCTH OJHOBPEMEHHOIO BBIXOJA M3 CTPOS BCEX OTHX JHHUMN
riepegayn. HekoTopble IPUPOIHBIC SIBICHHS, TAKHEe, KAK TOPHAIO, 3eMJICTPSICCHUS U
yparaHel, MOTYT CTaTh IIPUYMHOW BBIXOIA M3 CTPOsS BCEX JIMHUHM Iepenayw,
MPOJIOKEHHBIX K IUIOIIaaKe. KpoMe Toro, Bce CHCTEMBI Mepeadqn H pacipeIeICHUs
SHEPrMM B CCTH B3aUMOCBS3aHBI, M BBIXOJ W3 CTPOS OCHOBHOW YacCTH MOXKET
MIPUBOIUTH K OTKa3y OOJBINEH YacTH, €CIIH HE BCEH, JHEPTOCETH B LIETOM.

A.11. Ha aroMHBIX AJIECKTPOCTAHIUSAX C OJHOHW JMHUCH Iepeaayd MOXKET OBITh
MTOBBINIICHHOE YUCIIO BHIHYKICHHBIX OCTAHOBOK B PE3YNbTaTe Pa3MbIKAHUS JIMHUH.
Orto mMmeer ocoboe 3HauCHHWE B TeorpauyecKux paldoHaxX, TAEC YacToTa YIapoB
MOJIHUU B JIMHUIO BBICOKA. B Takux ciydasx aTOMHYIO DJIEKTPOCTaHIUIO CIIETyeT
MPOEKTUPOBATh TakKUM 00pa3oM, UTOObI OHA BBUICPKHBAJIA  IOCIEACTBUS
BBIHYKJICHHBIX OTKJIIOUEHUH, TH0O0 cleayeT MpPUHUMATh Mephbl JJs COKPAIESHUS
YHclia BBIHYKACHHBIX MPOCTOEB TI0 ATOH MPUYHHE, BO3MOXKHO, ITyTEM MOIBEICHHUS
JIOTIOJTHUTEIBHBIX JINHUH TIepeaadvH.
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MEPBGI, ITPUHNUMAEMBIE HA TTJIOINAZIKE

A.12. TTpu HopmanbHOM 2HeprocHabxkernnn CAD aTOMHOM JIEKTPOCTAHIUHU TUTAHUE
K OTHM CHCTeMaM OOBIYHO ITOCTYNAaeT M3 SHEPTOCETH MO OIHON MM HECKOIBKUM
JUHISAM TIepeiadi, OT TeHepaTopa CTAHINU WU OT ATHX UCTOYHUKOB, HCIIOTB3yEeMbIX
B COYETAaHWH APYT ¢ ApyroM. [ms Toro 94ToOBI CBECTH K MHHHMYMY HAarpy3Ky Ha
JNEKTPOKOMMYTAIIMOHHYIO ~ ammaparypy CTaHLUMU BCJIEICTBUE MEPEKIIOYCHHUIH,
cleayeT 00eCreunBarh, YTOOBI MPEAINOYTUTCIBHBIN HCTOYHUK JHEPTOCHAOKCHUS,
BBIODAHHBIA ISl YCIOBHH HOPMAJIBHOW OJKCIUTyaTalldd CTaHIMK, ObUT Ooee
HAJEKHBIM IO CPABHEHUIO C JPYTUM UCTOYHHKOM. CienyeT o0ecrieunBaTh, YTOObI B
CIydasX HapyIIeHHS DJHEProcHaOXeHWS OT MPEATNOYTHTEIHHOTO HCTOYHUKA
ABTOMATHYECKH BBIOMPANCH CAMBIE Ha/Ie)KHBIC U3 OCTABIINXCS HCTOYHUKOB.

A.13. B nmpoekrax HEKOTOPBIX aTOMHBIX 3JICKTPOCTAHIIHIA IIpeycMaTpuBaeTcs cOpoc
Harpy3kd MpW OTKIIOYEHUHM OT JIMHMHA Mepeiaud U MOCJeayloliee YMEHbIICHHE
MOIIHOCTH PEaKTOpa M BBIXOAHON MOIMHOCTH TEHEpaTropa 10 YPOBHS, KOTOPBIN
TpeOyeTCsl TOIBKO JUTSI MTOKPBITUS SHEPTEeTHICCKUX MOTPEOHOCTEH OTKIIOUYCHHOH OT
Harpy3KH CTaHITMH (Harpy3Ku COOCTBEHHBIX HYXT) 0€3 OTKJIFOUEHHUS MTapoCHA0KEHUS
win TypOoreHeparopa. ITa CIoCOOHOCTh cOpOca HArpy3KH U Mepexoa Ha Harpy3Ky
COOCTBCHHBIX HYX]] 0COOCHHO BayKHA B TE€X MPOEKTAX, B KOTOPBIX Jutst muTanus ADC
[pelycMaTpuBaeTCsl OJHAa JIMHUS Tepelayd, IMOJCOCIUHEHHAas: K SHEProceTH.
[TpenmyIecTBa TAKOTO PENICHUsI CIASMYET YIUTHIBATH MTPH MPOCKTHPOBAHHH.

A.14.Tlpu HamU4IUKU OIHOM WJIM HECKOJIbKHUX JIMHWUU IMepeladd, MOJCOCTUHEHHBIX K
SHEProCeTH, OJJICKTPOIHEPTHsS B HOPMAIBHOM PEXHUME OKCILTyaTallid MOXKeT
nomaBarecst Kk CAD oOT coequHEHHMs TeHepartopa CTaHIMM M CEeTH uepes
BCIIOMOTATEJIBHYI0 ~ CHUCTEMY  OJEeKTpONMTaHMs craHuuu  (cM. puc. 1). s
oOecrieueHnsl MOAAYM DHEPrHHM OT JHEProCETH IMPH HEpadOTAIoIIEM TeHeparope
CTaHIINH Tpe6yeTC$[ HCIIOJIB30BAaTh aBTOMaTHYECKUUN BBIKJTFOYATCIIb,
YCTaHABJIMBAEMBIH CO CTOPOHBI T€HEpaTopa Ha ATOM COSIUHEHHH. AHAJIOTHYHBIM
oOpasoM Ut oOecriedeHus 1MoJa4yn 3JIEKTPO3HEPIUH OT TeHeparopa CTAHIWHU IpH
OTKJIIOYEHUH OT CeTH Takke TpeOyeTcs YCTaHaBIMBAaTH aBTOMAaTHYECKHN
BBIKJTIOYATEIIb MEXK/Ty COCMHCHUEM TeHEepaTopa M COSIUHEHUSIMH JIMHUN TIepeiadu.
[TpuemneMoCcTh TakoW cXeMbl momadu dyekTpodneprun k CAD 3aBUCHT OT
nmapaMeTpoB HCIOJB3YEMBIX aBTOMATUYCCKUX BI)IKJ'HO‘-IaTeJ'IeI\/’I, YCTaHOBJICHHBIX
MEXAY T€HCPATOPOM CTAHIIUU W JIMHUAMU NIEpeaavu. CneuyeT O6eCHe'—II/IBaTI), qTOOBI
9TH aBTOMATHYECKHE BBIKIIIOYATENN OBIIM BBICOKOKAYECTBEHHBIMH, ITOJHOCTHIO
COOTBETCTBOBAJIM HOMHHAJIBHBIM XapaKTEPUCTHKAM, a TaKKe MOIVIM BBIICP)KUBATh
MaKCHUMaJIbHBIH TOK, KOTOPBIH MOXET NPOXOANTH Yepe3 HUX, U Pa3MbIKaTh LEMb MPU
TE€X 3HAYCHUAX HOMHUHAJIBHOI'O U aBapHﬁHOFO TOKOB, Ha KOTOPbIC OHU paCCUHUTAHBI.
Takas cxema obecrieunBaer OecriepeOOHOE MUTAHUE OT TypOOTeHepaTopa CTaHIHN
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WM OT JIMHUM Teperadd BO BCEX YCIOBHUSAX, 3a HCKIIIOUEHHEM TeX CIydaeB, KOTIna
BO3HHUKAIOT HEUCIIPABHOCTH B LIEMTH MEXAy aBTOMaTHYE€CKUMHU BBIKIIIOUATENIIMH, UIN
B CJTyuae, KOIjla HeUCIIPaBHOCTH UMEIOT MECTO OJJHOBPEMEHHO B T'eHepaTope CTaHIIUU
U B JUHUSAX Iiepenadn. B omonHeHWe K 3TOMY IIpH HEOOXOAMMOCTH CIELyeT
paccMmaTpuBaTh BapHMaHT aJIBTCPHATHBHOTO MHUTAHWS OT BHEIIHEH SHEProceTH, 4To
MIPEIOTBPAIIACT MPEXKICBPEMEHHOE BKIIOUCHHE PE3CPBHBIX MCTOYHHKOB IMTUTAHUS,
KOTJIa MPOUCXOAUT pa3MbIKaHHE OCHOBHOTO TOJICOETUHEHUS K CETH.

A.15.TIpumep cxem OecriepeOOWHOTO MUTAHUS B CIy4ac OJMHOYHBIX OTKA30B,
MPOUCXONAIINX B IEMH MEXIy TeHeparopoM CTaHIMA W JIMHISIMH TIepeaadm,
npuBonuTCs Ha puc. 2. OH WILTIOCTPUPYET ABOITHOE COSTUHEHNE C CETHIO.

AJIBTEPHATUBHOE SHEPTOCHABXEHUE

A.16. B nmomonaenne k sHeprocHabxkeHnto CAD B IENIX TOBBIIICHUS HAJIE)KHOCTH
CAD MoOryT HUCIoJb30BaThCs ANbTEPHATUBHBIC MCTOYHWUKU MUTAHUS HA IJIOIIAJIKE
WM 33 €€ TpeIeaaMu, KOTOPbIe HE SBIISTFOTCS CaMH YacThIO STHX CHCTEM; HAallPUMED,
9TO MOTYT OBITH T'€HEeparopbl, pabOoTalOIIMe HA OPraHMYCCKOM TOIUIMBE, OOBIYHO
HCIOJIb3YEMBIC JJIsl BOCIIOJIHCHHS TMKOBOW HATPY3KH, HJIH MECTHBIC 3JICKTPUYCCKUC
CEeTH 3a MpeieIaMu TUIOINAAKY, TPEeIHa3HAYCHHbBIC JJIs CIICIUANBHBIX 1ieneil. B aToi
CBSI3M BaYKHOH OCOOCHHOCTHIO MHOTOOJIOYHOW CTAaHIMM SBIISICTCS MX CIIOCOOHOCTH
obecrieanBarh utanne CAD H000T0 U3 PEAKTOPHBIX OJOKOB OT TEHEPATOPOB IPYTHX
PCAKTOPHBIX OJOKOB HE3aBHCHUMO OT COCTOSIHMS JIMHHUN MEPeIadr, MOAKITFOYCHHBIX K
SHEPrOCETH.

A.17. Hanuumne Takux albT€pPHATUBHBIX HCTOYHUKOB MUTAHUS CIEAYET YUMUTHIBAThH
mpu npoektupoBannu CAD. CTeneHb UCTIOIB30BAHMS ATBTEPHATHBHBIX HCTOYHHUKOB
[IUTaHUSI BHE 3aBUCHUMOCTH OT TOTO, IOJKJIIOYAIOTCS JIM OHM aBTOMATUYECKH WU
BpPYy4HYI0, OyAyT 3aBHCETh OT psAga (akTopoB, BKIIOYAsT HX HATAECKHOCTD,
KOHCTPYKLMIO M, B YaCTHOCTH, CTENEHb aIMUHMCTPAaTHUBHOIO KOHTPOJIL 33 HX
JKCILTyaTaluel, KOTOPBII MOTyT OCYLIECTBIISATh ONEPATOPb! CTAHIIUH.

57



HacTosiwasn nybnukaumsa obina sameHeHa nybnunkaunen SSG-34.



HacTosiwasn nybnukauus obina sameHeHa nybnukaunen SSG-34.

(1]

(2]

(4]

(5]

[6]

CITPABOYHBIE MATEPHAJIbBI

MEXIYHAPOIQHOE ATEHTCTBO IO ATOMHOM SHEPI'MM, BesomacHocTs
aTOMHBIX AJIEKTpOCTaHIMi: npoekTupoBanue, Cepus HopM Ge3omacHocTtH, Ne NS-R-1,
MATATD, Bena (2003).

MEXIYHAPOOHOE AIEHTCTBO II0 ATOMHOM DHEPTHH, Cucremsl
KOHTPOJIBHO-U3MEPUTEIIFHBIX HMPUOOPOB M YIPABICHUS, BaXKHBIC IUIsI 0E3011aCHOCTH
aTOMHBIX 3neKkTpoctaniuii, Cepust HopMm O6e3omacHocTH, Ne NS-G-1.3, MATATD, Bena
(2008 rom).

INTERNATIONAL ATOMIC ENERGY AGENCY, Application of the Single Failure
Criterion, Safety Series No. 50-P-1, IAEA, Vienna (1990).

MEXIYHAPOIOHOE AIEHTCTBO II0 ATOMHOIM SHEPIMM, Ilpenens: u
YCIOBHS JUISL OKCIUTyaTallMM ¥ OSKCIDIyaTalllOHHBIE IIPOIEAYPHI IS  aTOMHBIX
anexrpocrannuii, Cepust HopMm 6e3omacHocTtH, Ne NS-G-2.2, MATATO, Bena (2004).
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, Terminology
and Test Procedures for Neutral Grounding Devices, IEEE Standard 32 — 1972,
Piscataway, NJ (1990).

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, Guide for
Measuring Earth Resistivity, Ground Impedance and Earth Surface Potentials of a
Ground System, IEEE Standard 81 — 1983, Piscataway, NJ (1983).

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, Recommended
Practice for Electric Power Distribution for Industrial Plants, IEEE Standard 141 —
1993, Piscataway, NJ (1993).

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, Recommended
Practice for Grounding of Industrial and Commercial Power Systems, IEEE Standard
142 — 1991, Piscataway, NJ (1991).

VERBAND DEUTSCHER ELEKTROTECHNIKER, Bestimmungen fiir das Errichten
von Starkstromanlagen mit Nennspannungen bis 1000 V, DIN VDE Standard 0100,
Frankfurt (1973).

VERBAND DEUTSCHER ELEKTROTECHNIKER, Erdungen fiir spezielle
Starkstromanlagen mit Nennspannungen iiber 1 kV, DIN VDE Standard 0141, Frankfurt
(2000).

ASSOCIATION FRANCAISE DE NORMALISATION, Low Voltage Electrical
Installations, Certified Standard NF CF15-100, AFNOR, Paris La Défense (2000).
ASSOCIATION FRANCAISE DE NORMALISATION, Surge Arresters — Part 1:
Non-linear Resistor Type Gapped Surge Arresters for AC Systems, Certified Standard
NF EN 6009-1, AFNOR, Paris La Défense (2000).

ASSOCIATION FRANCAISE DE NORMALISATION, High Voltage Electrical
Installations: Requirements, Certified Standard NF C13-200, AFNOR, Paris La Défense
(1989).

INTERNATIONAL ELECTROTECHNICAL COMMISSION, Electrical Installations
of Buildings, IEC Standard No. 60364-4, Geneva (1980).

59



HacTosiwasn nybnukauus obina sameHeHa nybnukaunen SSG-34.

[15]

(19]

[22]

(23]

(24]

60

MEXJIYHAPOJHOE ATEHTCTBO IIO ATOMHOWM DSHEPI'MU, 3ammra or
BHYTPCHHHUX TIOKapPOB M B3PHIBOB MPH MPOCKTHPOBAHHH ATOMHBIX SJICKTPOCTAHIIHMA,
Cepust HopMm Oe3onacaocTr, Ne NS G 1.7, MATATD, Bena (2008).

INTERNATIONAL ATOMIC ENERGY AGENCY, Seismic Design and Qualification
for Nuclear Power Plants, Safety Standards Series No. NS-G-1.6, IAEA, Vienna (2003).
INTERNATIONAL ATOMIC ENERGY AGENCY, Protection against Internal Hazards
Other than Fires and Explosions in the Design of Nuclear Power Plants, Safety
Standards Series No. NS-G-1.11, IAEA, Vienna (2004).

MEXJIYHAPO/JJHOE ATEHTCTBO o ATOMHOM OHEPT'UN,
MEX/IYHAPO/IHOE BIOPO TPV]IA, Panunanuonnas 3aIuTa pu
npodeccnonansHOM o0mydennn, Cepust Hopm Oe3omacHoctH, Ne RS-G-1.1, MATATD,
Bena (1999).

[TPOJIOBOJILCTBEHHASI M CEJIbCKOXO3SIMCTBEHHASI OPTAHM3ALMS
OBBEJIMHEHHBIX HALII, MEXJITYHAPOHOE ATEHTCTBO 10 ATOMHOM
DOHEPTUHN, MEXIYHAPOJHAS OPTAHU3ALIMA TPYAA, ATEHTCTBO I1O
SIIEPHOM  DHEPITMU  OBCP, ITTAHAMEPUKAHCKASI OPTAHM3ALIMS
3[PABOOXPAHEHU S, BCEMWPHASI OPITAHU3ALNS 3/IPABOOXPAHEHIS,
MexayHapoaHbIe OCHOBHBIC HOPMBI OE30MAaCHOCTH JUIA 3aIUTHl OT MOHU3UPYIOLIHX
W3JTy4eHHI U 0€30I1acHOT0 00palIeHUs ¢ NICTOYHUKAaMU H3ydeHus, Cepus U3IaHuil 1mo
oe3onacHoctH, Ne 115, MATATD, Bena (1997).

INTERNATIONAL ATOMIC ENERGY AGENCY, Radiation Protection Aspects of
Design for Nuclear Power Plants, Safety Standards Series No. NS-G-1.13, [AEA,
Vienna (2005).

MEXJIYHAPOJHOE ATEHTCTBO I10 ATOMHOWM SHEPI'MU, OGecreucnne
KauecTBa Jisi 0€30MACHOCTH aTOMHBIX AJICKTPOCTAHIINI M IPYTHX SICPHBIX YCTaHOBOK,
CBon monoxkeHuit u pykoBonctBa mo OesomacHoctd Q1-Q14, Cepust m3manuii mo
oe3omacHoctu, Ne 50-C/SG-Q, MATATD, Bena (1998).

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, Standard for
Qualifying Class 1E Equipment for Nuclear Power Generating Stations, IEEE Standard
A323 — 1983, Piscataway, NJ (1983).

INTERNATIONAL ELECTROTECHNICAL COMMISSION, Nuclear Power Plants
— Electrical Equipment of the Safety System — Qualification, IEC Standard No.
60780, Geneva (1998).

MEXJYHAPOJHOE ATEHTCTBO IIO ATOMHOM DSHEPTUM, Orenka
0e30macHOCTH M HE3aBHUCHMAsl MPOBEPKa JUII aTOMHBIX dJIeKTpocTaHuui, Cepus HOpM
oe3omacHocTH, Ne NS-G-1.2, MATATD, Bena (2004).



HacTosiwasn nybnukauus obina sameHeHa nybnukaunen SSG-34.

IDIOCCAPUI

Ennnuunbiii orka3 (single failure). Otka3, KOTOpbIi TPHUBOAMT K TOTEpe
CIIOCOOHOCTH ~ DJEMEHTa  BBINONHATH TIPEANUCAHHBIE eMy  (YHKIUH
0€30macHOCTH, a TaKkKe JI00ble TIOCIEAYIONIHe OTKA3bl, SBISIOIINUECS
Pe3yIBTaToM 3TOTO.

HeopnnaxoBocthb (diversity). Hanmune nyx mim Oojee pe3epBHBIX CHCTEM WM
9JIEMEHTOB JUIsl BBITIOJIHEHHUSI OJIHOM ONpeeNIeHHON (YyHKINH, IPU KOTOPOM
pa3HbIe CHCTEMBI HJIM JIEMEHTBI HAJCIIAIOTCS PA3INYHBIMU IPU3HAKAMH TaKUM
00pa3om, 9TOOBI yMEHbBINATaCh BO3MOKHOCTh OTKa3a 110 00MIeH mpuymHe.

Ooecneuenne kauectBa (quality assurance). IlnaHupyemble U CUCTEMaTUUYECKU
MIPOBOJIMMBIE MEPOIIPUSTHS, HEOOXOAMMBIE JUIsl OOecreueHHs: JTOCTaTOYHOM
YBEPEHHOCTH B TOM, YTO M3/IEJIHE, IPOLECC WIN yCiyra OyayT YAOBIETBOPSITH
3aJ]aHHBIM TPEOOBAaHMAM K KaueCTBY, HAlpUMep TPeOOBAHMSM, yKa3aHHBIM B
JIULEH3HH.

Oo0opynoBanue crannuu (plant equipment):

O6opynoBaHHe CTaHIIUT

V311b1, BaXKHBIE 1151 O€3011acHOCTH'

6 Y3JIBI, HEC Ba)XHBIC JIA

6esomacuoctu'®

V3nsl, cBa3aHHble ¢ CucTeMbI 0€30IIaCHOCTH
6e30macHoCThIO0

Cucrema 3aIIuThI Cucrema BcnomorarenbsHbie cpeacTBa
00CITy)KUBaHHSA CHCTEMBI O€30IIaCHOCTH
YCTPOMICTB
0e30IaCHOCTH

16 B nanHOM KOHTEKCTE “y3en” 03HAYAET KOHCTPYKIMIO, CHCTEMY MITH JIEMEHT.
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BcenomorarenbHble cpeacTtBa cucrembl Oe3omacHocTu (safety system
support features): KOMIJIEKT 000pyIOBaHUs, KOTOPBIH 0OECIIEUHUBACT TaKUE
BUABl OOCIY)KMBaHHs, KaK OXJaXJICHHEe, CMa3Ka U Ioja4ya DdHEPrHH,
HEOOXOIWMBIC IS CHCTEMBI 3aIIUTHl (CHCTEMBI YIIPABICHUS 3alllUTHBIMHU
NEHCTBUSAMH) ¥  CHCTEM  OOCIY)XMBAaHHS  YCTPOWCTB  0Oe30MMacHOCTH
(MCTIONTHUTETHHBIX CHCTEM O€301TaCHOCTH ).

Cucrema Oe3omacHoctu (safety system): cucrema, BaxkHas A
Oe3omacHoOCTH, obecreyrBaroIas 0e30MacHbli OCTAaHOB PEAKTOPa MIIM OTBOJL
OCTaTOYHOTO TETUIa U3 aKTHBHOW 30HBI, JINOO OTPaHWYHMBAIOIIAS MOCIEACTBHS
0XHAEMBIX TIPH 3KCILUTyaTallMd COOBITHH M MPOEKTHBIX aBapuil. CHcTeMBI
0€301MacHOCTH COCTOST W3 CHCTEMBI 3aIlUTBI, CUCTEM OOCITYKHUBAHUS
yCTpOicTB 0€30MaCHOCTH U BCIOMOT'aTEIIbHBIX CPEJICTB CHCTEM 0€30MacHOCTH.
DJeMeHTBI cHcTeM 0E€30IIaCHOCTH MOTYT IPElyCMaTpUBAThCS UCKITIOYUTEIBHO
JUIsl BBITIOJIHEHUST (DyHKIMH 0€30I1aCHOCTH WJIM MOTYT BBINOJHSTh (YHKLUH
0€301acHOCTH B HEKOTOPBIX JKCIUTYaTallMOHHBIX COCTOSHHUAX yCTAHOBKH M HE
CBSI3aHHBIX C 0€30MAaCHOCTHIO (YHKIMH B JAPYIWX OSKCIUIyaTallMOHHBIX
COCTOSIHHUSIX.

Cucrema 3ammuthl (protection system): cucrema, KOTOpas KOHTPOIHUPYET
9KCIUTyaTalldio peakropa W KOoTopas IpU OOHApyXEHHH HEHOPMAaJLHOTO
yCI0BHS (COCTOSTHHSI) aBTOMATHYECKH BKJIOUAET JIEHCTBUS, HAIIPABIEHHBIC Ha
MIPEOTBpAIIeHNEe HeOEe30MMaCHOTO MIIM IOTEHIINAIEHO HEOE30IaCHOTO PEXKIMA.
'CucteMa’ B TOM CIIy4ae OXBATBIBACT BCE AIEKTPUUYCCKHE W MEXaHHYCCKUE
YCTPOMCTBA MU CXEMBl OT JATUYUKOB OO0 BXOJHBIX KIEMM HCIOIHUTEIBHOTO
YCTPOMCTBA.

Y3ea, BaxHbI 1715 6e3onacHocTH (item important to safety): y3ein, koTopsrit
ABJIICTCA YaCTbIO TPYIHIIbI 0e30macHOCTH I/I/I/IJ'II/I HECUCIIPABHOCTb WJIM OTKa3
KOTOPOTO MOXKET IPHBECTH K paJUalOHHOMY OOJIY4eHHIO IIepcoHaja Ha
IUTOIIaIKe WJIM JIMI[ M3 HACEJICHWS. Y3Jbl, BaXKHbIE /I OE30MacHOCTH,
BKJIIOYAIOT:

— KOHCTPYKLIUH, CUCTEMBI M SJIEMEHTBI, HEHCIIPABHOCTh WJIM OTKa3 KOTOPBIX
MOTYT MPUBOANUTE K YPE3MEPHOMY PaJHALMOHHOMY OOIYy4EHHIO IepcoHaia
TUTOINAAKH WM JIUI U3 HACEJTICHNUS;

— KOHCTPYKIIMH, CUCTEMBI M DJIEMEHTBI, KOTOPbIE MPEIATCTBYIOT TOMY, YTOOBI
OXHJaeMble TIPH OKCIUTyaTallMd COOBITHS TIPUBOJWIM K aBapHHHBIM
YCIIOBHSIM; U

— Cpe/CTBa, KOTOpBIE MPEAYCMATPUBAIOTCS TSI CMATYEHHS IOCIEACTBUI
HEHUCTIPaBHOCTH WM OTKa3a KOHCTPYKIUH, CHCTEM WJIH 3JIEMEHTOB.
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VY3ea, cBsi3aHHbII ¢ Oe3onacHocThIO (safety related item): y3en, BaxHbI A5
0e3011aCHOCTHU, KOTOPBIH HE ABIIAETCS YaCThIO CUCTEMBI OE30IIACHOCTH.

Otka3 no o0meil mpuuyunHe (common cause failure). Otkaz aByx mimm OGomee
KOHCTPYKLHH, CHCTEM HIIM JJIEMEHTOB BCICACTBHE €ANHUYHOTO KOHKPETHOIO
COOBITHS WJIH IIPHYHHEL.

IocTyinpyemoe ucxoaHoe coObiTHe (postulated initiating event). CoOGbiTue,
omnpe/iesieMoe Ha CTaJWU TPOCKTHPOBAHMS KaK CIOCOOHOE IPHBECTH K
0XXHIAEMBIM IPU SKCIUTyaTaI[uy COOBITHSIM MITH aBAPUIHBIM YCIIOBHUSIM.

IpoexTupoBanne/mpoext (design). [Iporecc u pesynsrar pa3pabOTKH KOHIICTIIIH,
OJPOOHBIC YESPTEHKHU, BCIIOMOTATEIBHBIC PACUCTHI M TEXHHUYCCKUE YCIOBHS JIJIS
YCTaHOBKH U €€ YacTeil.

Pe3zepBupoBanue (redundancy). VMcnonp3oBanue ajabTepHATHBHBIX (OJMHAKOBBIX
WA HEOIWHAKOBBIX) KOHCTPYKLMH, CHCTEM WM JIEMEHTOB TaKUM 00pa3zoM,
9TOOBI BCE OHM MOTJIM BBITIONHATH TPEOYIOMIYIOCS (YHKIIHIO HE3aBHCUMO OT
AKCIUTYyaTaIlHOHHOTO COCTOSIHUS HJIH BBIXO/Ia U3 CTPOS JIFOOOTO M3 HUX.

Cocrosinus cranuuu (plant states):

3Kcﬂl1yaTaL|VlOHHble COCTOAHMA ABapVII;leIe ycnoBus
3anpoekTHble
aBapun
Oxwupaemble npu
HopmanbHas A P MpoekTHble Tsxenble
aKcnnyarauum a
akcnnyataumsi aBapuu aBapun
cobbITUsA
YnpaeneHve
aBapusiMu

a. ABapuiiHble YCIOBHS, KOTOPBIE MPSMO HE YUHTHIBAIOTCS B IPOSKTHBIX aBapHsiX, HO
OXBATHIBAIOTCS HMH.
b. 3ampoexTHble aBapun 0€3 3HAYUTETHLHOTO MOBPEKICHHS aKTUBHOMN 30HBI.

ABapuiinble ycioBus (accident conditions): oTkiIOHEHHS OT HOpPMAaJIBHOMN
JKCILTyaTallud, OoJiee Cepbe3Hble, YEM OXUAAEMble IIPH JKCILUIyaTalluu
COOBITHSI, BKJTIOYAsl IPOCKTHBIC aBAPHHU U TSDKEJIbIE aBapHH.
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HopmanbHas sxeruryaranusi (normal operation): skcrutyaranus B pamKax
periaMeHTUPOBAHHBIX HKCIUTYaTAllMOHHBIX MPENETIOB U YCIOBU.

O:xuaaemoe mnpu HKcmayartanuu codbiTHe (anticipated operational
occurrence): OTKJIOHEHHE OHKCIUIyaTaMOHHOTO Ipolecca OT HOPMabHOM
9KCIUTyaTalluH, KOTOPOE MPEIITOI0KHTEIBHO MOKET IIPOM30MTH KaK MHHHMYM
OAMH pa3 B TEUYEHHE CpOKa AKCIUTyaTallMH (PKCIUTyaTallMOHHOTO pecypca)
YCTQHOBKH, HO KOTOpoe OJyiaroiapsi COOTBETCTBYIOIINM HPEITyCMOTPEHHBIM B
MIPOEKTE MEpaM He HaHECET 3HAYUTEIILHOTO TOBPEXK/CHUS y3J1aM, BaXKHBIM JIJIsI
0e30I1aCHOCTH, U HE IIPUBEJET K aBAPHIHBIM YCIIOBHSIM.

IIpoexTHas aBapus (design basis accident): aBapuitHbIe ycIoBHUs, ¢ yIETOM
KOTOPBIX TPOEKTUPYETCS yCTAHOBKA B COOTBETCTBUU C YCTAHOBJICHHBIMHU
MPOCKTHBIMH KPUTEPUSMH U IIPU KOTOPBIX IMOBPEXKIICHUE TOILIMBA H BHIOPOCHI
PaAMOaKTUBHOTO Marepuasia HAXOISATCS B Pa3penICHHBIX
(CaHKIIMOHMPOBAHHBIX ) TIPE/IEIIax.

Tsxenan aBapus (severe accident): aBapuiitHbIe COCTOSHUS, O0JIee TSKEIbIE,
YyeM IMpOEKTHas aBapusi, KOTOpPbIE BBI3bIBAIOT 3HAUUTENIbHBIE TMOBPEKACHUS
AKTUBHOI 30HBI.

JKemiyaTaiMoHHble  coctosiHusi  (operational  states):  cocrosHuS,
COOTBETCTBYIOIINUE ONPECACICHUAM TCPMHUHOB HOpMAaJIbHAas JSKCIUTyaTalud W
OXNAAEMBIC ITPU OKCILTyaTallnunu CO6BITI/IH.

®ynkuusa Oe3onacHoctu (safety function). Konkpernas nens, xoTopas J0MKHA

OBITH JAOCTUTHYTA AJIA obecrieueHus: 6€30IaCHOCTH.

IKCIUTyaTallHOHHBbIE Tpeaeabl U yciaoBus (operational limits and conditions).
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COBOKyHHOCTB IpaBuJI, OIIPEACIIAIOIINX peaciibl nmapaMeTpoB,
(YHKIIMOHAIBHBIE BO3MOXKHOCTH M YPOBHH DPa0OYMX XapaKTePUCTHK JUIs
000pYIOBaHUS U MIEPCOHANA, KOTOPhIE YTBEPIKACHBI PETYIUPYIOIUM OPraHOM
C Henbio obecrevyeHust 6e30MacHOi IKCIUTyaTallul yCTAHOBKH, KOTOPOH OBLIO
BBIIAHO O(UITHAILHOE Pa3PEIICHHE.
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OPI'AHBI, YYHACTBYIOIIME B OJOBPEHNN HOPM
BE3O0ITACHOCTH

3ge300ukoti (*) ommeueHvl uneHbI-KOPPECNOHOeHMmbl. YieHam-KoppecnoHOoeHmam
HANpAasnAwmes  npoekmvl  OOKYMEeHmos ONi  3aMeuanutl, a makxdce Opyeast
O0OKyMeHmayus, HO OHU, KAK NPAGUN0, He NPUHUMAIOM yuacmus 6 pabome
coseujanLil.

Komuccusi no Hopmam d6e3onacHocTi

Apeenmuna: Oliveira, A.; Bbpasunus: Caubit da Silva, A.; Kanaoa: Pereira, J.K;
O@panyusi: Gauvain, J.; Lacoste, A.-C.; I'epmanus: Rennenberg, W.; Hruous:
Sukhatme, S.P.; Anonus: Tobioka, T.; Suda, N.; Kopes, Pecnybauxa: Eun, S.;
Poccuiickas @edepayusn: Manviies, A.b.; Bumnesckuit, 10.I'.; Hcnanua: Azuara,
J.A.; Santoma, L.; Illseyus: Holm, L.-E.; Ilseuyapua: Schmocker, U.; Vkpauna:
I'pumenko, B.; Coeounennoe Koponescmso: Hall, A.; Williams, L.G. (mpencenarens);
Coedunennvie Llmamvr Amepuxu: Travers, W.D.; MAIATO: Karbassioun, A.
(rxoopauHarop); Meoicoyrapoonas komuccus no paouonoeuvecrkou sawume: Clarke,
R.H.; Aeenmcmeso no soepuoii snepeuu OICP: Shimomura, K.

KomuteT mo HopMaMm siiepHOii 6e30macHOCTH

Apeenmuna: Sajaroff, P.; Ascmpanus: MacNab, D.; *Berapyce: Cynakos, IU.;
benveusi: Govaerts, P.; bpasunus: Salati de Almeida, 1.P.; horeapus: I'anues, T.;
Kanaoa: Hawley, P.; Kumaii: Wang, J.; Yewckas Pecnybnuxa: Bohm, K.; *Eeunem:
Hassib, G.; Qunranous: Reiman, L. (nmpencenarens); @panyus: Saint Raymond, P.;
TI'epmanua: Feige, G.; Benepusa: Voross, L.; Unoua: Kushwaha, H.S.; Upnanousa:
Hone, C.; Uspaunw: Hirshfeld, H.; nonus: Yamamoto, T.; Kopes, Pecnyonuka: Lee,
J.-L; Jlumea: Demcenko, M.; *Mexcuka: Delgado Guardado, J.L.; Hudepnarnowi: de
Munk, P.; *Ilaxucman: Hashimi, J.A.; *Ilepy: Ramirez Quijada, R.; Poccuiickas
Deoepayusa: baxnymun, PIL.; IOxcnaa Agppuxa: Bester, P.J.; HUcnanua: Mellado, 1.;
Ilseyus: Jende, E.; llsetiyapus: Aeberli, W.; * Taurano: Tanipanichskul, P.; Typyus:
Alten, S.; Coedunennoe Koponescmeso: Hall, A.; Coedunennvie [lImamuvr Amepuxu:
Mayfield, M.E.; Esponeiickas xomuccus: Schwartz, J.-C.; MAI'ATO: Bevington, L.
(xoopauHarop); Mexcoynapoonas opeanusayus no cmanoapmusayuu: Nigon, J.L.;
Aeenmemeo no adepnoii snepeuu OOCP: Hrehor, M.
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Komurer mo HOpMaM pazmaunonnoifl 0e30acHOCTH
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Piechowski, J.; I'epmanusa: Landfermann, H.; Bewmepus: Koblinger, L.; Uuous:
Sharma, D.N.; Upranous: Colgan, T.; Uspaunw: Laichter, Y.; Umanus: Sgrilli, E.;
Anonusi: Yamaguchi, J.; Kopes, Pecnyomuxa: Kim, C.W.; *Maoacackap:
Andriambololona, R.; *Mexcuka: Delgado Guardado, J.L.; *Hudepranowi: Zuur, C.;
Hopeeeus: Saxebol, G.; *Ilepy: Medina Gironzini, E.; [Horswa: Merta, A
Poccuiickaa ®@edepayua: KytkoB, B.; Crnosaxus: Jurina, V.; FOxcnaa Agpuka:
Olivier, J.H.L.; Hcnanus: Amor, 1.; Illseyus: Hofvander, P.; Moberg, L.; lseiiyapus:
Pfeiffer, H.J.; *Taunano: Pongpat, P.; Typyus: Uslu, 1.; Vkpauna: Jluxrapes, N.A.;
Coedunennoe Koponescmeso: Robinson, 1. (mpencenarens); Coedunennvie [LImameot
Amepuxu: Paperiello, C.; Eeponetickas komuccus: Janssens, A.; MAIATO: Boal, T.
(xoopauHarop); Mescoynapoonas Komuccus no paduoro2uyeckou 3awume: Valentin,
J.; Meosicoynapoonoe 6iopo mpyoa: Niu, S.; MedcOynapoonas opeanuzayus no
cmanoapmuzayuy: Perrin, M.; Meocoynapoonas accoyuayusi paouayuoHHouU
sawumor:  Webb, G.; Aeewmcmeo no sidepuoii swepeuu OICP: Lazo, T.;
Ianamepuxanckas opeanuszayus 30pasooxpanenus: Jimenez, P.; Hayunwviii komumem
OOH no odeuticmeuro amomnou paduayuu: Gentner, N.; Bcemupnas opeanusayus
30pasooxpanenus: Carr, Z.

Komurer no HopmaM 0e301acHOCTH ePeBO3KH

Apeenmuna: Loépez Vietri, J.; Ascmpanusn: Colgan, P.; *Berapycwy: 3abines, C.;
benveus: Cottens, E.; bpaszunus: Mezrahi, A.; boreapus: bakanosa, A.; Kanaoa:
Viglasky, T.; Kumaii: Pu, Y.; */lanusn: Hannibal, L.; Eeunem: El-Shinawy, R.M.K.;
@panyus: Aguilar, J.; I'epmanus: Rein, H.; Benepusa: Safar, J.; Mnous: Nandakumar,
AN.; Upranous: Dufty, J.; Uspauns: Koch, J.; Hmanus: Trivelloni, S.; Anonus:
Saito, T.; Kopes, Pecnyonuxa: Kwon, S.-G; Hudepnanow: Van Halem, H.; Hopsezus:
Hornkjel, S.; *Ilepy: Regalado Campana, S.; Pymsinus: Vieru, G.; Poccuiickas
@eoepayusi: Epios, B.H.; FOoxcnas Agpuxa: Jutle, K.; Hcnanus: Zamora Martin, F.;
Llseyus: Pettersson, B.G.; Ilsetiyapus: Knecht, B.; *Taunano: Jerachanchai, S.;
Typyus: Koksal, M.E.; Coedunennoe Koponescmso: Young, C.N. (mpexncenareins);
Coeounennvie Llmamvr Amepuxu: Brach, W.E.; McGuire, R.; Esponeiickas
xomuccust: Rossi, L.; Meowdynapoonas accoyuayusi 6030yuiHo20 Mpancnopma:
Abouchaar, J.; MAIATD: Wangler, M.E. (xoopaunarop); Medxcoynapoonas
opeanusayus epadxcoanckou asuayuu: Rooney, K.; Meacoynapoonas ¢hedepayus
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accoyuayuii  aunetinoix  nunomos. Tisdall, A.; Mexcoynapoonas mopckas
opeanusayusi: Rahim, 1.; Meowcdynapoonas opeanuzayus no cmamnoapmusayuu:
Malesys, P.; Eeponeiickas sxonomuyeckan xomuccuss Opeanusayuu ObvbeOuHeHHbIX
Hayuu: Kervella, O.; Bcemupnuiii uncmumym no adeprvim nepesoskam: Lesage, M.

KoMuTer mo Hopmam 6e30macHOCTH OTXO010B

Apeenmuna: Siraky, G.; Aécmpanus: Williams, G.; *berapyco: Po3nsnosckas, J1.;
benveus: Backelandt, L. (mpencematens); bpasunusa: Xavier, A.; *boreapus:
Cumeonos, I'; Kanaoa: Ferch, R.; Kumaii: Fan, Z.; Kyoa: Benitez, J1.; */anus:
Ohlenschlaeger, M.; *Eeunem: Al Adham, K.; Al Sorogi, M.; @Quuaanous: Ruokola,
E.; @panyus: Averous, J.; ['epmanus: von Dobschiitz, P.; Benepus: Czoch, 1.; Hnous:
Raj, K.; Upnanous: Pollard, D.; Mzpauns: Avraham, D.; HAmanus: Dionisi, M.;
Anonusi:  Irie, K.;  Kopes, Pecnyonuxa: Song, W.;  *Maodaeackap:
Andriambololona, R.; Mexcuxa: Aguirre Goémez, J.; Delgado Guardado, J.;
Huoepnanowi: Selling, H.; *Hopegeeus: Sorlie, A.; Ilakucman: Hussain, M.; *[lepy:
Gutierrez, M.; Poccuiickaa @edepayus: Tlomyskros, I1.I1.; Crosaxus: Konecny, L.;
FOoicnasn Agpuxa: Pather, T.; Ucnanusa: Lopez de la Higuera, J.; Ruiz Lopez, C.;
LIseyus: Wingefors, S.; [lsetyapus: Zurkinden, A.; *Taunano: Wangcharoenroong,
B.; Typyus: Osmanlioglu, A.; Coedunennoe Koponescmeo: Wilson, C.; Coedunennvie
HImamer Amepuxu: Greeves, J.; Wallo, A.; Esponeiickas xomuccus: Taylor, D.;
MATATD:  Hioki, K. (koopmunarop); Medxcoynapoounas — Komuccus — no
paouonocuyeckou sawume: Valentin, J.; Medxcoynapoonas opeanuzayus no
cmanoapmuzayuu: Hutson, G.; Aeenmcemeo no adepnoii snepeuu OOCP: Riotte, H.
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