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Mpeancnoeue

1 MOAIOTOBJNIEH O6wecTBoM C OorpaHM4YeHHOW OTBETCTBEHHOCTbI «[a3npoM MOPCKWUE MPOEKThbI»
(OO0 «lMaznpom MopckuWe MpoeKThI») Ha OCHOBE CODCTBEHHOrO MepeBoda Ha PYCCKWUWA A3bIK aHIMOA3bIYHON
BEpPCWM CTaHOapTa, yKa3aHHoro B nNyHKTe 4

2 BHECEH TexHu4eckum komuTeToM no ctaHgaptusauum TK 23 «HedhTtsaHaa v razoBas NpoMbILUNEH-
HOCTb»

3 YTBEPX/EH M BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea no TEXHUYECKOMY pe-
rynupoBaHuio u meTtponorumn ot 20 gekabpa 2023 r. Ne 1595-cT

4 HacToslwni cTaHaapT ABnseTcs MoauduuMpoBaHHbIM MO OTHOLLEHWUIO K MEXOYHApOAHOMY CTaHaapTy
MCO 13628-6:2006 «HedTAHas 1 razoBas NpoMbILLEHHOCTL. [1poeKTUPOBaHME U 3KCNNyaTauusa cMcTem nog-
BOAHOW 0obBbiuK. YacTe 6. CuctemMel ynpasneHus nogeoaHon gobiueny (ISO 13628-6:2006 «Petroleum and
natural gas industries — Design and operation of subsea production systems — Part 6: Subsea production
control systems») nyTem BHECEHWS TEXHWYECKUX OTKITOHEeHUA, 00bACHEHWe KOTOpbIX NPUBEAEHO BO BBEOEHMM
K HAcCTOSLLEMY CTaHAAPTY.

CeefeHus 0 COOTBETCTBUM CChINOYHbIX HALMOHAMbHBIX M MEXroCy4apCTBEHHbIX CTAHAAPTOB MeXayHa-
pPOOHLIM CTaHAApTaM, UCNOMNb30BAHHLIM B KAYECTBE CChINOYHLIX B MPUMEHEHHOM MEXAYHapo4HOM cTaHaap-
Te, NpUBEAEHBI B LONOMHUTENBHOM NpunoxeHun Ob.

5 BBEJEH BIMEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2006
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosawumi ctaHgapT pa3paboTaH ¢ Lenbio COBepLUEHCTBOBaHMA HaUMOHaNbHOW HOPMaTUBHOW Basbl
Poccuiickon ®epepaunn, obecneunparollell eguMHbIA NOAX0 K NMPOEKTUPOBAHUIO W 3KCMMyaTauum cUctem
noaBoAHON Aobbi4v. PopMupoBaHMe KOMNNEKca CTaHaapToB ANs CUCTEM NMOABOAHOW Ao0blYM, B COOTBET-
CTBWMM C OCHOBaMW HaLUWOHaNbHOW CTaHOApPTU3aUUK U NPUHLKNAMKW rapMOHU3aLUM OOKYMEHTOB HaLWoHanb-
HOW cUCTeMbl CTaHAapTU3aUuuM ¢ MeXayHapoaHOW, OCYLLECTBMSETCA HA OCHOBE NPUMEHEHUA MeXAyHapos-
HbIX CTAaHOApTOB, OTPaXAKLWUX NepenoBON 3apybekHbIl ONbIT, My4Yllve MUPOBLIE MPAKTUKU U COBPEMEHHbIE
MEeTOAMKN NPOEKTUPOBAHKSA.

[Mpy 3TOM C Lemnb NOBLILLEHUA HAYYHO-TEXHUYECKOrO YPOBHS KOMMIEKCa HalUKMOHamnbHbIX CTaHOApTOR,
yyeTa ocobeHHoCTen 0OBLEKTOB M aCNEeKTOB CTaHgapTM3aLmnm, KoTopble xapakTepHel Ans Poccuiickoin ®epepa-
U1K, B TOM YMCNe B CUNY €e KNUMaTUdecknux U reorpaduyecknx hakTopos, a Takke A yyeTa HakonneHHoro
OTEYEeCTBEHHOro 1 3apyOeXHOoro onbiTa NPOEKTMPOBaHUSA, CTPOMTENbCTBA M 3KCMnyaTauMmM CUCTEMBI MOABO-
OHOWM A0BblYM C MOMEHTA BBOAA B AEWCTBME NPUMEHAEMOro MexayHapoaHoro ctaHaapra, TEXHUYECKOe Co-
JepxaHue HauWoHansHoOro ctaHgapta MoguUUMpoOBaHO MO OTHOLLEHWUIO K MPUMEHAEMOMY MeXayHapoaHo-
My CTanOapTy.

Mpwn paspaboTke HaCTOALLEro HaUMOHANLHOMO CTaHdapTa Takke Ucnonb3oBaHa MoauduUMpoBaHHas
chopma NpMMeHeHUs1 MeX4yHapo4HOro cTaHgapTa, KoTopas onpegeneHa HeobXOAMMOCTbI0 BHECEHWUS) TeXHU-
YeCKUX OTKITOHEHWI, U3MEHEHUS CTPYKTYPbl U X UOAEHTUDUKALIN.

Hactosawmi craHgapT cogepxut obuwme TpeboBaHMsA, pekoMeHaaunu U yKa3aHusa, KoTopble criegyeT
cobnwgate Npy NPOEKTUPOBAHWUM, UCMIbITAHMK W 3KCNNyaTauun 0bopyqoBaHUA CUCTEMbI YNpaBnNeHns noaso-
JHoM gobbiyei.

HacTosawmin ctaHgapT ABNseTcsd MOAMMDULMPOBAHHLIM MO OTHOWEHUK K MEeXAyHapoOHOMY cTaHaap-
Ty MCO 13628-6:2006 «HedTaHast n razoBasi MPpOMbILLIEHHOCTE. MpOEKTMPOBaHUE 1 3KCfyatauus cucTem
noaBogHon fobbiun. Yacte 6. CucteMbl ynpaBneHusa nNogBogHoR gobblveny. Mpu atom B pasgen 3 gobae-
NeHbl TEPMUHOMNOINMYECKME CTaTbW, KOTOPbIE 3aKMYEHbl B PAMKU M3 TOHKMX NMUHWIA, pasgensl 5—10, 12 n
npunoxenua A, B, D, F nonHocTbo naeHTudHbl. B pazgen 11 gobaeneHbl gononHuTenbHble TpeboBaHusa K
3KcnnyaTaunoHHon gokymeHTauuun. B npunoxenun C Ha pucyHke C.1 nobarneHo nsobpaxeHune ucnsitatens-
HOW ycTaHoBkM Panekca. B npunoxeHun E BHeCeHbl M3MeHeHWs B 3Ha4eHns Tabnuubl E.2 B cooTBETCTBMM C
aKTyanbHbIMK TpeboBaHUAMK K MHTepdieincam aHeproobecneyeHuns ¥ U3BMEHEeHWs! B OTHOLLEHWW TpeboBaHWi K
cucTemMe ynpasneHust o6opyaoBaHMeM UHTeNNeKTyanbHoro 3akaHinBaHus.

MpunoxeHune A, onpegenstollee NOPAA0K NPUTOTOBNEHUA MCKYCCTBEHHOW MOPCKOW BOAbI ANS UCMLITA-
HUS CUCTEMBI YNpaBneHus CUCTeMbl NOABOAHOW A06bIMK, AOMNOMHAET pasgensl cTaHgapTa ¢ y4eTom nortpeb-
HOCTEN HauMoHanbHOM aKoOHOMUKK Poccuiickon ®egepauunmn n/unmn ocobeHHoCcTen POCCUMIACKON HALMOHANbHOR
cTaHgapTusauun. B npunoxernun OB npvBegeHbl CBeAEHMS O COOTBETCTBMM CChINTOYHbBIX HALWOHAMNBHbIX W
MEXIOCYAapCTBEHHbIX CTAHOAPTOB MeXAYHApPO4HbIM CTaH4apTaM, UCMNONb30BaHHbIX B KAYECTBE CCbINMOYHbIX
B MPUMEHEHHOM MEXOYHapoaHOM cTaHOapTe.

B uenax ynyJweHns NOHMMaHWA NONb30BATENAMM HEKOTOPbIX NMOMNOKEHWA HACTOSALLLETO HALMOHANBHOIO
cTaHdapTa, a Takke Ansa ydeta TpeboBaHWiA POCCUIACKMX HOPMAaTUBHLIX NPABOBLIX aKTOB, HOPMaTWMBHO-TEXHU-
YeCKUX JOKYMEHTOB M OTE4YECTBEHHOW CNELNGUKA NPOEKTUPOBAHNSA, CTPOMTENBLCTBA U SKCNNyaTauuu MOPCKUX
HeTerasonpoMbICNOBbLIX COOPYXEHWUWA B TEKCT BHECEHbI U3MEHEHUST U OOMNOMHEHWS, BblAEMNeHHble paMmKamMiy
M3 TOHKUX NIUHWIA KN KYPCUBOM.
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rOCT P 71160—2023
(MCO 13628-6:2006)

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

HedTAHaA v razoBas NPOMbILINEHHOCTb
NMPOEKTUPOBAHME U IKCMNNYATALIUA CUCTEM NOABOAHON AOBbLIYUX
Yactb 6
CucTteMbl ynpaBneHUsA NnoABOOHOW A0BbIYeN

Petroleum and natural gas industries. Design and operation of subsea production systems.
Part 6. Subsea production control systems

Oarta eBegeHna — 2024—02—01

1 ObnacTb NnpUMMeHeHus

Hacroswmi ctangapT ycTaHaBnvMBaeT npaBuna v obline NpuMHUMMbGI NPOEKTUPOBAHWS, U3rOTOBMNEHNS,
WCMbITAHWIA, MOHTaXa M 3KCnnyatauMn cucTeM yrnpasrneHus NofgBOAHOW A00bI4eil yrneBoaopoaos, a TakkKe
TpeboBaHusi kK pabovmm KugkoctTam, HeobxogumMelmM anst 6esonacHoro M PyHKLUOHANBLHOMO yNpaBneHus nog-
BOAHLIM A0DbIYHBIM 0B0OpYAOBAHUEM.

[MonoxeHns HacTosLLEero cTaHgapTa pacnpoCcTpaHATCa Ha 00opyJoBaHWe CUCTEMbI yNpaBneHusl, pac-
NonoXeHHOe NoJ BOAOW M Ha MOBEPXHOCTU MOpPS, B TOM YMCME Ha WCTMONb3yeMy B CUCTEME ynpaBneHus
TMOPaBNUYECKY0 XMAKocTb. CucTeMa ynpaBneHvs npegHasHadYeHa ans ynpaeneHus npoueccamMu 4o0blbn
YINeBO4OPOAOB M HArHeTaHWs B NNacT BOAblI /UMK rasa ¢ Mcrnonb3oBaHMem obopynoBaHWA ANsi MOABOLHON
4obbl4K yrneBogoponoBs.

HacToqawmi ctaHgapT ycTaHaBnMBaerT:

- OCHOBHble HOpMaTWBHble TpeboBaHUA ONSA pasnUYHbLIX BUOOB CUCTEM YMNpaBneHus NogBOOHOW O0-
Obluen;

- cneunarnbHble HopMaTuBHble TpeboBaHMA, MPUMEHNUMOCTb KOTOPLIX 32BUCUT OT TMMNA CUCTEMbI YNpaB-
neHus;

- [ononHuTenbHble TpeboBaHWs U pekoMeHZaunn, HeoBXoAMMOCTb NMPUMEHEHUS KOTOPbLIX onpedenseT
3aKa34MK UNu NocTaBLKMK CUCTEMbI NOABOAHON A00bLIHK.

HacToawumi ctaHgapT MoxeT BbiTh Takke NpUMeHeH npu Belbope apXMTEKTYpPbl N OCHOBHLIX (DYHKLMA
cUCTEM ynpaBneHWUsi NOABOAHOM [oBbIvei. [TockonbKy HACTOALW WA CTaHAapT ycTaHaenyBaeT TpeboBaHus Ans
pasnu4YHbIX BUAOB CUMCTEM YMNpaBneHus, MpoM3BOgMTENsaM 1 3akazdukam obopyaoBaHus cneayeT UCMomnb3o-
BaTb MOMOXEHWS HACTOSALLEro cTaH4apTa, COOTBETCTBYIOLLME YCIOBUAM KOHKPETHOIO NPUMEHEeHNs.

MonoKeHns HAaCTOALEero cTaHJapTa He pacnpoCTPaHAOTCS Ha peMOHT 060py40BaHUs CUCTEMbI ynpas-
NeHns nogBooHoN 0obbluen.

lpu npoekmupoegaHuu, cmpoumernscmae, 3Kcriyamayuu cucmenm node8odHol dobsivu y2nesodopodos
nod mexHuyeckum HabnwdeHuem Pocculickoeo Mopcko20 peaucmpa cydoxodcmea e dononHeHue K mpebo-
eaHusM Hacmosujeeo cmaHdapma crnedyem ebInofHAMb mpebosaHus [1].

2 HopmaTtuBHbIE CCbINKK

B HacToslem cTaHgapTe UCNoNb30BaHbl HOPMATUBHLIE CCLINMKW Ha cnefyolue JOKYMEHTbI:
FOCT 9.106 EdQuHas cucmema 3auiumbl 0m Koppo3suu u cmapeHus. Kopposusa Memannos. TepMuHsl U
onpedeneHus

MapaHune ochbuumnansHoe
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FOCT 24.701 EdQuHasa cucmema cmaHO0apmoes asmoMamu3uposaHHbIx cucmem yrnpasneHus. Hadex-
HOCMb asmomamu3uposaHHbIX cucmem ynpaeneHus.. OCHOBHbIE MOOKEHUS

FOCT 33 Hebme u Heghmenpodykmei. [1po3padyHbie U Henpo3payHeie xudkocmu. OnpedeneHue KUHe-
Mamudeckol u QuHaMudeckol es3kocmu

FOCT 34.201 VHbopmayuoHHbIe mexHonozauu. Komnaekc cmaHdapmog Ha asmoMamu3uposaHHble
cucmembl. Budsl, komnnexkmuocme u 0603Ha4eHuUe JoKyMeHmMos npu co3daHuu agmomamu3upogaHHbiX cu-
cmem

FOCT 34.602 MHgpopmayuoHHbIe mexHomoauu. Komnneke cmaH0apmos Ha agmomMamu3upoeaHHbIe cu-
cmemsbl. TexHudeckoe 3adaHue Ha cozdaHue aemomMamu3uposaHHol cucmemsi

FOCT 14064 l'udpoakkymynamopsi. Psdbl 0CHOBHbLIX NapamMempos

FOCT 16769 ludpoakkymynamopsi. Obwue mexHuyeckue mpebosaHus

FOCT 17216 Yucmoma npomsiwineqHas. Knacckl Yyucmomai )Xuokocmeu

FOCT 17411 Fudponpusodsl ob6bemHble. Obujue mexHuvyeckue mpebosaHus

FOCT 19199 Macna cmasodHbie. Memod onpedeneHuss aHMUKOPPO3UOHHbIX c80UICME

FOCT 20287 Hegpmenpodykmei. Memodksi onpedeneHus meMiepamyp mekydecmu U 3acmbi8aHUs

FOCT 26496 l'udpoakkymynamopei. [lpasuna npuema u Memodsl UchbIMaHul

FOCT 30372 CosmMecmuMocmb mexHUYecKkux cpedcmea anekmpomazHumHAas. TepMuHs! U onpedeneHus

FOCT 30804.3.2 CosMecmuMocmb MexXHUYeCcKUX cpedcme anekmpomMazHUmHas. SMuccus 2apMoHuYe-
CKUX cocmasnsaowux moka mexHudeckumu cpedcmeamu ¢ nompebrsembim mokom He 6onee 16 A (8 o0HoU
¢haze). Hopmbi u memodb! ucnsimarull

FOCT 30804.4.4 CosmMecmumMocmb MexHUYECKUX cpedcme anekmpomMazHum-as. Yecmoulyusocms K Ha-
HOCEKYHOHBIM UMMYNLCHBIM noMexam. TpeboeaHus u Memodki ucnbimaHull

FOCT 30804.4.13 CosmecmumMocmb MEXHUYECKUX cpedcme sfekmpoMazHumHas. Yecmodyusocms K
UCKaXKEHUSIM CUHYCOUOaTbHOCMU HaMpsKeHUsT 3MeKmponumandusi, eknwdas nepedaqy cusHaios rno anek-
mpudeckum cemsm. TpebosaHus u Memodsl UcnbimaHul

FOCT 32502 XXudkocmu cmasoyHble. OnpedeneHue npomuso3adupHbIX c80LICME Ha Yemblpexulapuko-
8ol MaluHe

IFOCT 34560 MNudponpueod obvemHnbill. [pouedypa oUeHKU U 8epuhukalyuu yucmomsi cobpaHHbIX 2u-
dpocucmem

FOCT ISO 2719 Hecomenpodykmebi u Opyaue xudkocmu. OnpedeneHue memnepamypsbl cnbiwku. Me-
moodbi ¢ npuMeHeHuem npubopa lMNeHcku-MapmeHca ¢ 3akpbimbiM muanem

FOCT ISO 6247 Hegpmenpodykmesl. OnpedeneHue neHoobpasylowux xapakmepucmuK CMa304HbIX
macen

FOCT UCO/TO 10949 YucToTa npombiineHHas. PykoBoacTBO no obecneyeHno U KOHTPOIK YMUCTOThI
KOMMOHEHTOB rMMApONpMBOAA OT M3rOTORMEHUSA [0 YCTAHOBKM

FOCT ISO 13357-2 Hegpmenpodykmei. Onpedenerue unbmpyeMocmu cMa3oyHbix macesn. Hacme 2.
Memod 0nsa obe3goxeHHbIX Macesn

FOCT IEC 61000-4-8 SnekmpomazHumHas coemecmumocms (3MC). Hacme 4-8. MemoOds! ucnbimaHul
U uamepeHul. Mcnsimanusi Ha yecmoUlyugocme K MagHUMHOMY MOS0 MPOMbILWIEHHOU Yacmomasi

IOCT IEC 61000-4-12 3nekmpomazHumHas coamecmumocms (BGMC). Yacmes 4-12. Memodsi ucnisima-
HUU u uaMepeHud. Vicnskimarnue Ha ycmou4ugocms K 38eHsALel 80MHe

FOCT P 2.601 EQuHas cucmema KOHCmpYKmMOopCcKoU GokyMeHmayuu. SKcrayamayuoHHbie QOKYyMeHmMbI

FOCT P 27.012 HadexHocms 8 mexHuke. AHanu3 onacHocmu u pabomocnocobHocmu (HAZOP)

rOCT P 50557 M'mgponpuBog obbemHblA. Cocyabl Ans npod xmnakoctu. OueHKa U KOHTPOmb cnocoboB
QUYNCTKK

FOCT P 51317.1.2 CosmMecmumMocme MexHUYeckux cpedcme snekmpomazHumdasa. Memodonozaus
obecneyeHust (hyHKUUOHaNBHOU 6e30nacHOCMU MexHUYecKux cpedcmes 8 OMHOWEeHUU 3M1eKMPOMazHUMHbLIX
nomex

FOCT P 51317.2.4 CosmMecmumMocmb MexHUYecKkUx cpedcme afnekmpoMazHumuaas. JnekmpomMazHum-
Hasg o6cmaHogka. YposHU a51eKmpoMazHUmHol cosMecmuMocmu 0718 HU3KOYacmomHbIX KOHOYKMUBHbIX M0-
Mex 8 cucmemMax 3/1ekmpocHabXeHUs NPOMbILUIEHHbIX Npednpusmudl

FOCT P 51317.2.5—2000 CosmecmumMoCmb MEXHUYECKUX Cpedcms 31eKkmpoMazHUmH-as. 3nekmpo-
MasHumHasa obcmaHoeka. Knaccugbukayus 31eKmpoMazHUMHbLIX TOMEX @ Mecmax pa3MelieHuss mexHuye-
cKux cpedcms

FOCT P 51317.3.4 CosMecmumocmbs mexHUYeckux cpedcmes anekmpomazHumuHas. OzpaHudeHue
3MUCCUU 2aPMOHUYECKUX COCMasIsioWUx moka mexHudeckumu cpedcmeamu ¢ nompebrnseMbiM mokom 60o-

2
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nee 16 A, nodkmoHaeMbIMU K HU3KOBOMLMHbLIM cucmemam anexkmpocHabxeHus. Hopmel u memods! ucnbl-
marut

FOCT P 51317.4.5 Coemecmumocme mexHuUdYeckux cpedcma anekmpomMazHUmHas. Yemodyugocms K
MUKPOCEKYHOHbLIM UMMYTbCHBIM noMexam 6oneLuoll aHepauu. TpeboeaHust u MemoOki ucneimaxul

FOCT P 51317.4.6 CoamMecmumMocmb MexHUYeckux cpedcmea anekmpomMazHumHas. Yemodyueocms K
KOHOYKIMUBHbIM noMexam, HasedeHHbIM paduoyacmomHbIMU 3feKkmpoMasHUmHbIMU nonamu. TpebosaHus u
mMemoob! ucnbimaxut

FOCT P 51317.4.16 CosMecmumMocmb MexHUYecKux cpedcme afiekmpomMazHum-das. Yecmoulyusocms K
KOHOYKMUBHbLIM roMexam e riornoce 4yacmom om 0 do 150 IMy. TpebogaHus u Memodsl UChbIMaHul

FMOCT P 51365 (MCO 10423:2003) HedptaHaa u razoeas npombiineHHocTs. ObopynoeaHue ans bype-
HUA 1 fobbiun. ObopynoBaHMe YCThbsA CKBaXUHBI U hOHTaHHOe ycTheBoe obopynoeaHme. ObLimMe TexHUYeckme
TpeboBaHus

FOCT P 52002 3nekmpomexHuka. TepMuHb! U onpedeneHus 0CHO8HbIX MOHAMUU

FOCT P 53688 ATTecTaunoHHbIe UCMbITaHUA cBapLUnkos. Ceapka nnasneHnemM. YacTtb 2. ANOMUHWUIA 1
antMUHUEBLIE CNNaBbI

FOCT P 54281 Hegpbmenpodykmbi, cMa3ouyHbie Macna u npucadku. Memod onpedeneHus eodb! KynoHO-
Mempuyeckum mumposaHuem no Kapny ®@uwepy

FOCT P 55311 HegpmsaHas u easoeas npombiwneHHocms. CoopyxeHus HeghmeaasonpoMbiC/io8ble
mopckue. TepmuHbl U onpedeneHus

FOCT P 58144 Boda ducmunnuposaHHas TexHu4Yeckue ycrnoeus

FOCT P 59304 HechmsHas u 2azosas npomMsiluneHHocms. Cucmema nodeodHol 0obbryu. TepMuHbi U
onpedeneHus

FOCT P 59305-2021 HegpmsaHas u eazoeas npoMbiliieHHocmb. [IpoekmupogaHue U 3Kcnnyamauus
cucmem nodgodHol dobkiyu. Yacme 1. Obuwjue mpebogaHus u pekoMeHOayuu

FOCT P 59504 BezonacHocmb ¢hyHKYuoHaneHas. Cucmemsl 6ezonacHocmu npubopHbie 05 npoMbil-
NeHHbIX npoyeccos. Yacme 4. [NosicHeHUe U obocHo8aHUe U3dMeHeHUl, 8HeceHHbIx 8 M3K 61511-1 u3 usda-
Hus 1 8 uzdaHue 2

FOCT P 59792 MHhopmayuoHHble mexHonoauu. Komnnekc cmaHdapmoe Ha aemomMamu3upo8aHHbIe
cucmembl. Budel ucnsimaHul asmomamu3uposaHHsIX cucmem

FOCT P MICO 3675 Heghmb ceipas u Heghmenpodykmsl xudkue. llabopamopHbil Memod onpedeneHus
MI0MHOCMU € UCMOMb308aHUEM apeoMempa

FOCT P UCO/M3K 7498-1 NHdopmaLMOHHAA TexHonornsa. BaanMocBAsb OTKPbITLIX cucTeM. basoas
aTanoHHas moaenk. Yactk 1. ba3zosaa mooens

FOCT P NCO 7498-2 MHdopmaumoHHasa TexHonorusa. Bsaumoceasb OTKPbIThIX cucteM. basoeas aTa-
noHHas mogenb. HacTtb 2. ApXuTekTypa 3awnTsl MHdopmalmm

FOCT P MCO 7498-3 MHdopMaLMoHHas TexHonorna. Bsaumoceasb OTKPbIThIX cucteM. basosas aTa-
noHHasa mogernk. YacTe 3. MNpuceBoeHre MMeH 1 agpecauums

FOCT P MCO/M3K 7498-4 NHdopmaLMOHHAA TeXHoNornsa. BaanMocBa3b OTKPbITLIX cucTeM. basosas
3TanoHHas mogens. Yacte 4. OCHOBbI a4MUHUCTPATUBHOIO yNpaBneHus

FOCT P MCO 9606-1 ATTecTaunoHHbIE UCNbITaHWA cBaplmkoB. Ceapka nnaeneHneM. Yacte 1. Ctanu

FOCT P NCO 13628-4 HedTaHas 1 ra3oBas NpOMbILUNEHHOCTL. [1poeKTMpoBaHue u 3kcnnyarauus nog-
BOAHLIX 3KCMyaTaunoHHbIX cucteM. HYacTs 4. MNogBogHoe ycTbeBoe 06opynoBaHue u (hboHTaHHasa apMarypa

MOCT P MCO 15607 TexHuyeckue TpeboBaHMs 1 aTTecTauus npoueayp CBapku MeTannuyeckux mate-
puanoe. Obwune npasuna

FOCT P UCO 15609-2 TexHuueckue TpeboBaHus U aTTecTauus Npoueayp CBapkn MeTannnmyecknx Ma-
Tepuanos. TexHuyeckue TpeboBaHUs K npouenype ceapku. YacTte 2. [a3oBasa ceapka

FOCT P UCO 15610 TexHuyeckune TpeboBaHus 1 atTecTalns NpoLeayp CBapku MeTannuyeckux mate-
puanoB. ATTecTauusi, OCHOBaHHas Ha UCMbITAHHBIX CBAPOYHLIX Matepuanax

MOCT P MCO 15611 TexHmyeckne TpeboBaHWs M aTTecTauns Npouedyp CBapku MeTannuyecknux mate-
puanoB. ATTecTauusi, OCHOBaHHasA Ha OMblTe paHee BbINMOSIHEHHOW CBapKu

FOCT P UCO 15612 TexHudeckue TpeboBaHust 1 atTecTalns NpoLedyp CBapku MeTannuyeckux mate-
puanoB. ATTectauus nyTem nNpuHATUS CTaHOAPTHON Npoueaypsl CBapKM

FOCT P NCO 15613 TexHudeckue TpeboBaHus 1 aTTecTalmns NpoLeayp CBapku MeTannuyYeckux mate-
puanoB. ATTecTauusi, OCHOBaHHas Ha NPeANPOM3BOACTBEHHOM MCMbITAHWMW CBapPKM
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FOCT P NCO 15614-1 TexHuueckue TpeboBaHWs n aTTecTauus npoueayp cBapkM MeTanmy4eckux marte-
puanos. lNMpoBepka npouenypsbl cBapku. YacTtb 1. [lyroBas 1 rasoBasi cBapka cTanei u gyroeasi cBapka HUKens
1 HUKENEBbIX CMNITaBOB

FOCT P M3K 60945 Mopckoe HasuzayuoHHoe obopydosaHue u cpedcmea paduocesasu. Obujue mpe-
b6osaHus. Memodsl ucnsimarull U mpebyembie pe3yiibmamal UcnbImMaHull

FOCT P M3K 61508-1 @yHkyuoHanbHas 6e301acHoCmb CUCMeM 3M1eKMpPUYeCKUX, 31€KMPOHHbIX, Mpo-
epaMMupyeMbiX IeKMPOHHbIX, C8A3aHHbIX ¢ bezonacHocmbto. Yacme 1. Obwue mpebosaHus

FOCT P M3K 61508-2 @yHkyuoHanbHas 6e301acHOCb CUCMEeM 3MeKMpPUYeCKUX, 31E€KMPOHHbIX, Mpo-
2paMMupyeMbix ANEKMPOHHbIX, ces3aHHbIx ¢ besonacHocmbto. Yacme 2. TpebosaHusi kK cucmemam

FOCT IEC 61508-3 ®yHkyuoHanbHas 6e3onacHocmb CUCMEM 3MEKMPUYECKUX, 3MEKMPOHHbIX, Mpo-
2paMMupyeMbiX 3EKMPOHHbIX, C8sI3aHHbIX ¢ BesonacHocmeo. Yacme 3. TpebosaHus k npozpammHomMy obe-
crieqyeHur

FOCT P M3K 61508-4 @yHkyuoHanbHasa 6e301acHoCmb CUCMEeM 3MeKMpPUYeCcKUX, 31eKMPOHHbIX, po-
epaMMupyeMbiX INeKMPOHHbIX, C8A3aHHbIX ¢ BeaonacHocmbio. Yacme 4. TepmuHb! u onpedeneHus

FOCT P M3K 61508-5 @yHkyuoHansHas be3onacHoCmbs cUCMeM 3MeKmMpPUYECKUX, 3MEeKMPOHHbIX, MpPo-
epaMMupyeMbiX 371eKMPOHHbIX, C8s13aHHbIX ¢ besonacHocmero. Yacme 5. PekoMeHOauuU Mo npUMeHeHUo
mMemodoe onpedeneHus yposHel nonHomsi bezonacHocmu

FOCT P M3K 61508-6 @yHkyuoHanbHas 6e301acHocmb CUCMeM 3MeKmMpUYeCKUX, 31eKMPOHHbIX, Mpo-
epaMMupyeMbIX 3MeKMpPOHHbIX, C8A3aHHbIX ¢ besonacHocmblo. HYacmb 6. Pykosodcmeo no npumMeHeHuro
FOCT P M3K 61508-2 u fOCT P M3K 61508-3

FOCT P M3K 61508-7 @yHkyuoHanbHas be30nacHoCmMbs CUCMeM 3MeKmMPUYECKUX, SMEeKMPOHHbIX, MpPo-
epaMMupyeMbiX ANeKMPOHHbIX, cesi3aHHbIx ¢ bezonacHocmsio. Yacms 7. Memodsi u cpedcmea

FOCT P M3K 61511-1 be3zonacHocms ghyHKyuoHansHasa. Cucmemsi be3onacHocmu rnpubopHsie 0ns
MPOMBbILWIIEHHbIX npoueccos. Yacme 1. TepMuHbl, onpedeneHUs U mexHudeckue mpebosaHus

FOCT P M3K 61511-2 BesonacHocmb ¢hyHkyuoHansHas. Cucmembl bezonacHocmu npubopHsie Ons
MPOMbIWITEHHbIX npouyeccos. Yacme 2. Pykogodcmeo no npumeHeruro MOK 61511-1

FOCT P M3K 61511-3 Be3zonacHocmb ¢hyHKyuoHansHasa. Cucmemsi be3onacHocmu rnpubopHeie Ons
npoMbILLIeHHbIX npoueccos. Yacme 3. Pykogodcmeo no onpedeneHuto mpebyembix yposHel nonHoms! bes-
onacHocmu

Cr177.13330.2016 « CHull 3.05.07-85 CucmemMbl asmomMamu3sauuu»

MpumeyaHue — [Npy NONb30OBaHWW HACTOALLMM CTAHAAPTOM LienecooOpa3sHo NpoBEpUTL AEWCTBME CCbINOY-
HbIX CTaHAAPTOB (CBOAOB NpaBui) B MHOPMaLMOHHOM cucTeme 0BLLero nonb3oBaHna — Ha odouumMansHoM canTe Pene-
pansHOro areHTCTBa Mo TEXHUYECKOMY PETYNIMPOBaHUIO U METPOSIOMAM B CETU VIHTEPHET UK MO eXerogHoMy MHopMaLu-
OHHOMY yKasaTento «HauvoHanbHble cTaHAapThi», KOTOPbIA ONyBNMKoBaH No COCTOAHMIO Ha 1 AHBapA Tekyllero roga, 1 no
BbINycKaM exemMecsvyHoro nHopMaunoHHOro ykasatens «HauuoHansHele cTaHgapTel» 3a Tekywuia rog. Ecnv 3ameHeH
CChINOYHBIA JOKYMEHT, HA KOTOPLIA faHa HeaTUpOoBaHHasA CChINka, TO pPEKOMEHIYETCHA UCMONL30BaTh AENCTRYIOLLYIO Bep-
CMWI0 3TOMO JOKYMEHTA C Yy4ETOM BCEX BHECEHHBIX B AAHHYIO BEPCUI0 U3MEHEHWIA. ECNM 3amMEeHEH CCbINOYHbIA OKYMEHT, Ha
KOTOPbIA faHa OaTMpoBaHHasA CCbifiKa, TO PEKOMEHOYETCA UCMONb30BaTh BEPCUIO 3TOMO AOKYMEHTA C yKa3aHHbIM Bbille
rofoM yTBep#aeHus (MpuHATKA). Ecnu nocne yTBepXaeHWA HacTOALLEro cTaHaapTa B CChINOYHLIA JOKYMEHT, Ha KOTOpbIA
[aHa gaTupoBaHHasA CChINKa, BHECEHO M3MEeHEeHWe, 3aTparvBatollee MoMoXeHne, Ha KOTOpPOe AaHa CCbinka, To 3TO Mo-
TNOXEHUE pekoMeHayeTca NpUMeHaTs 6e3 yyeta gaHHOro nameHeHus. Ecnu cebinoyHbIi AOKYMEHT oTMeHeH 6e3 3ameHsl,
TO MOMOXEHWE, B KOTOPOM [aHa CChIMNKa Ha Hero, PEKOMEHAYETCS MPUMEHSITL B YaCTW, HE 3aTparvBaloLIelN 3Ty CChINKY.

3 TepmuHbI 1 onpegeneHus

B HacToswem cTaHgapte npuMeHeHbl TepMuHbl no MOCT 9.106, TOCT 30372, TOCT P 52002,
FOCT P 55311, FOCT P 59304, a Taioke cnegyioLlye TEPMUHBI C COOTBETCTBYHOLLKMMK OMpeaeneHusiMu:

3.1 BpemM#A BbINONHEHUA koMaHAabI (shift time): Bpemsa mexay noctynneHnem ynpaBnsoLLero curHana
Ha nogBoaHoe 0BopynoBaHUE CUCTEMBI YNPaBMNEHWSA U 3aBEPLUEHMEM BLINOMHEHUS (DYHKLWM YNPaBNEHUS.

MpumevyaHne — Hanbonee BaXHLIM ABMNSETCA BPEMS BLINOMHEHUA KOMaHOb! OTKPLITUA/3aKPbITUS KOPEHHOM
3KCNIyaTauMOHHOW 3a4BMKK UMM SKCAyaTalUMoHHOM HOKOBOKW 3aQBVXKKKM, KOTOPbIE BLICTYNAOT B POMKM NOOBOOHbLIX rpe-
OOXPaHNTENbHBLIX KIanaHoB.

3.2 Bpems oTKNuKa (response time): Cymma BpeMeHW NPoX0X4eHUsi CUrHana u BpeMeHUN BbINONHEeHWUS
KOMaHbl.
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3.3 BpemAa npoxoxgeHusa curHana (signal time): Bpema mexgy AUNCTaHLMOHHBIM MHULMMPOBAHNEM KO-
MaHObl yNpaBneHWs N Ha4arnoM BbIMNONHEHUs (PYHKLWK yNpaBneHus (Ha4anom oTcyeTa BpEMEHU BbINOHEHNUS
KOMaHObl).

MpumeyaHue — Bpewms npoxoxdeHus cuaHana onpederniaemcs ¢ y4emoM MakcUuMaibHO20 Yuciia moyek ¢hop-
MUpO8aHUsi 0aHHbIX, MaKCUManbHO20 Huciia nod8o0HbIx MoOynel yrnpasneHus, noocoeduHeHHbIX K 0OHOU NTUHUU yrnpas-
NEHUSs, U 3a2pPy3KU NUHUU C853U 8CEMU 803MOXHbLIMU MOMb308amensivMu.

3.4 BcnomoraTenbHoe gaeBneHue (boost): [laBneHve rugpaBnvyecKoi XMAKOCTU B CUCTEME yrnpaBne-
HWSA, OelCTBylOLEee Ha NPMBOA MOLBOAHOMO KnanaHa B TOM Ke HanpaBfieHWM, YTO M YCUue Npy»uHbl, obe-
CNeuyMBaLWEN 3aKpbITUE KnanaHa, U npegHasHadeHHoe ONSA COKpawleHUMs BPEMEHWU 33KpbiTMS NOgBOAHOIO
Knanasa.

3.5 HanpaBneHue BhIlWe NO NOTOKY (upstream): HanpaeneHue oT aneMeHTa cMCTeMbl MOABOAHOW O0-
Obl4M NPOTMBOMNOMNOXKHOE HanpaBneHW NoToka dnwuaa.

3.6 puarHocTuyeckue napametpsbl (diagnostic data): aHHble, Mcnonb3yemMble B NpoLiecce AMarHocTu-
pOBaHWsi TEXHWYECKOrO COCTOSIHWUSA 0D0pYAOBaHWUA MHTENNMEeKTYarnbHOro 3aKkainBaHUs CKBaXWHbI.

MpumeyvyaHune — [laHHble TakKe MOryT BbITb MCNOML30BaHbL! ANA HACTPOMKKM 0BopyaoBaHUS.

3.7 iHCTpyMmeHT gnsa cnycka/mogbema (running tool): IHCTpymeHT, ucnonbayemMblid Ans BbINMONHEHNUS
paboT no ycTaHoBKe, MOAKMHYEHWUIO, N3BNEYEHWIO, NO3ULMOHUMPOBAHWIO WM COBQUHEHUIO NogBogHoro obo-
PYAOBaHWS.

MpumedyaHue — Hanpumep, MHCTPYMEHT AN cnycka/moabeMa NogBoAHOrO Modyns ynpaeneHus.

3.8 komaHpa Ha 3akpbiTe (commanded closure): KomaHga, vHULMKMpYKOLWaa nocnefoBaTenbHOCTb
OEeNCTBUIA, NPUBOOSLLMX K 3aKPLITUIO MOABOOHOIC NMPefOoXPaHWUTENbHOrO KnamaHa W/wnu Apyro apmaTtypsl,
onpefenaemMon CXeMON yrnpaeneHusa NoABogHbLIM 0BopyLoBaHMEM.

N punmevyaHune — Komanga Ha 3aKpbITUE MOXET ObITb NOAaHa oneparopom, B aBToMaTu4yecKkomMm pexnme nnu
vyepes cucTemy aBapMﬁHOFO OCTaHOBa.

3.9 HapgBOAHLIW NpefoXpaHUTENbHLIN KnanaH (surface safety valve): MpegoxpaHutensHoe ycTpoi-
CTBO, pacnonoXeHHOe B CKBaXXMHHOM TPybonpoBoae Bhille YCTbs CKBaXWHbI (4N CKBAXWH C paCNONOXEHHbIM
Ha nnaTtgopMe YCTLEM) UMK B TOYKE MNOCTYNMEHWA NPOAYKLMM NOABOAHLIX CKBaXMH Ha nnaTtdopmy/beperosoi
KOoMMMeKc.

MpumeyaHue — YCTPOWCTBO aBTOMATMYECKM NEPEXOQUT B 3aKPLITOE COCTOAHMWE MPU NoTepe 3HeprocHabke-
HUS (NageHnn OaBNeHUs B TMAPaBNUYECKOM NUHUM YNPaBNeHns).

3.10 HanpaBneHWe HUXe Mo NoToKy (downstream): HanpaBneHWe OT anemMeHTa CUCTEMbI NOABOAHOWM
Jobblun, coBnagaroLlee ¢ HanpaBneHvem NoToka dnouaa.

3.11 nogBoAHLIA NpegoXxpaHUTENbHLIA KnanaH (underwater safety valve): ABTomaTnueckuii knanaH
(yCTaHOBMEHHBIV B YCThE CKBaXMHbI NOA BOAOW), KOTOPbIA AOMKeH cpabaTbiBaTe HA 3aKpbiTUE NPU OTKase B
3HeprocHabxeHuu.

MpumeyaHue — 3TOT TEPMWH MNMPU UCNOMB30BAHUM B HACTOALLEM CTaHOAPTE 03HAYaET KnanaH v UCMOoNHU-
TenbHbLIN MexaHn3m B cbope.

3.12

nopm: paHuya Mexdy mexHu4Yeckum cpedcmeomM U 8HeWHel anekmpomMazHuUmHou cpedol (3axum,
pasbem, knemMma, cmbik cesa3u u m. .)
[FOCT P 51317.2.5—2000, nyHkm 2.6]

3.13 npobHoe gaBneHue (proof pressure): MakcumansHoe U3BLITOYHOE AaBMNEHUE, NPU KOTOPOM J0OMK-
HO BbITE NPOBEAEHO TMAPABNYECKOE UCTBITAHUE CUCTEMBI HA NPOYHOCTL U NMOTHOCTb.

3.14 npamoe ruppaBnu4veckoe ynpaeneHue (direct hydraulic control): MeTog ynpasneHus, npu peanu-
3aLM1 KOTOPOro Bo3gencTBue AaBrneHusi rmapaBnn4yeckon 3KUAKOCTU B CUCTEME YNpaBNeHUsa ocyLLecTBNAETCS
HenocpeacTBEHHO Ha NPUBOL yNpasBneHus NogBoAHLIM KnanaHoM.

Mpumedyanue — [Npu cbpoce OaBneHUs rMapaBnMYecKas XUAKOCTb BO3BpALLAETCs Yepes wnaHrokabens Ha
NOBEPXHOCTL B peaynbrate cpabarbiBaHUsA BO3BPAaTHOW NPYXUHbI NPUBOAA yNpaBneHus knanaHoM. [pu peanuaauuu yka-
33HHOW CXEMbI BO3MOXHO 0BbEANHEHWE HECKOMbKUX YHKLMIA yNpaBneHna NnoaBoaHbLIM 0B0pyA0BaHNEM C LENbi YMEHb-
WEeHWs YMcna rugpasnuyeckux NMMHUA B cocTage LnaHrokabens.
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3.15 pacyeTtHoe gaBneHwme (design pressure): MakcMmanbHOe AaBMneHWe, HAa KOTOpoe paccyYmuTaHa cu-
cTeMa Wnwn ee areMeHT B NpoLecce aKcriyatauuu.

3.16 cuctema ynpaBneHus obopyaoBaHMeM WMHTeNnMneKkTyanbHOro 3akaH4uBaHus (intelligent well
control system): OnekTpoHHasa cucTemMa, nNpegHaszHavyeHHas OMs OCYLUEeCTBNEeHWs KOHTPONsa W ynpasneHus
obopydoBaHWEM MHTEMNMNEKTYanbHOro 3akaH4YMBaHWs CKBaXKMHBI.

3.17 cKkBaXWHa ¢ UHTENNeKTyaNbHbIM 3akaH4yMBaHuem (intelligent well): CkBaxkuHa, KOHCTPYKLMA KO-
TOPOW BKIIOHAET PaCronoOXeHHble B NPOAYKTUBHOM UHTEpBane 1 ynpasnsemMble ¢ NMoBePXHOCTU KOHTPOSbHO-
N3MepUTEnbHble NPMBOPLI /UMK KnanaH.l.

3.18 ypaneHHocTb (offset): PacctosHue, onpegenaemoe Kak AnvHA rOpU30HTanbHOM NPOEKLMU Npo-
TSXKEHHOW NMUHUK B CUCTEME YrpaBneHus.

3.19 uenb ynpaBneHus (control path): MNonHbI MapwpyT, KOTOPLIA NpeofoneBaeT yNpaBnsaoLW A cur-
Han (Hanpumep, 3MNeKTPUYeCcKUA, ONTUYECKUA, rMApaBnMYeckMid) OT HaaBOAHOrO 0B60pPYLOBaHUS CUCTEMbI
yrnpaeneHusa Ao NoaBO4HOrO MOAYNS yNpasreHWs UnvM Npueoda KnanaHa.

3.20 anekTporuapaBnuyeckas cuctema ynpaeneHus (electrohydraulic control): Cucrtema, B koTO-
poil peanusoBaH MeTo[ ynpasreHus, NPU KOTOPOM 3neKTpU4ecKkue Unn onTuyeckne yrnpasensawline KoMmaHasl
nepegarTca Ha NoABodHoe obopygoBaHue ANS WHULMWPOBAHWUS OTKPBITUA W/MNU 3aKPbITUS 3NEKTPUYECKM
ynpasnsieMblX ruapasnuyeckux NpuBogoB ynpaeneHusi NoOABOAHBIM KnanaHom.

MpumeyaHne — B pezynerate cpabatbiBaHUs rMOpPaBNMYEcKOro knanaHa cUcTeMbl YNpaeneHwsa ruapasnu-
Yyeckas XWOKOCTb U3 NMOKanbHOro MCTOMHMKA BO3AEWCTBYET Ha COOTBETCTBYHLIMIA NpUBOA NMOABOOHOMO KranaHa Ha ob6o-
pyaoeaHuK. B ka4ecTBe NOKanbHOrO0 MCTOYHUKA MOXET BbICTYNAaTb PACTONOXEHHbIA Nod BOAOW UCTOMHUK AaBMNeHUs Unu
rMapaenuMyeckas NMUHWA B COCTaBe LunaHrokabens. OnekTporuapasnuMyeckas cucTemMa yrnpasneHus obecnedynBaeT Bbl-
COKYIO CKOPOCTb Nepefadu AaHHbIx Tenemetpun. MynsTUnnekcupoBaHue CUrHanoR CBA3W NO3BOMAET YMEHbBLLMTE YUCTO
anekTpuyeckux Kkabenew B cocTaBe WnaHrokabens.

4 CokpalweHun

B HacToswem CTaHfapTe npuMeHeHbl cnegyrouwmne CokpalweHns:

BMCSH — BbICOKO MHTEerpnpoBaHHada cuctemMma 3allnTthbl OT M30bLITOYHOTO AaBMNEHNS;

BY — Bbicokas yacToTa,

FCY — rnaeHasg cTaHuud ynpaeneHus;

OOC — pang kaxgoro oTAenbLHOro cnyyas;

MBM — wcTo4HWMK BecrnepebonHOro NMTaHus;
UM — umnynbcHasa nomexa;

KNI — KOHTPONbHO-U3MepUTENbHbIE NpUBopLI;
MIT — marHmTHas nomexa;

HKT — HacocHo-komnpeccopHas Tpy6a;
HY — Hwskaa yacToTa;

MMY — nogBogHbIN MOOYMb YNpaBneHus;

MTP — noaBogHO-TEXHUYeCcKne paboThl;
MN®A — nogeogHas choHTaHHas apMaTypa;
NM3M — nogBOOHbIA 3NEKTPOHHBIN MOAYIb;
PCY — pacnpegeneHHasa cucTema ynpaBneHus;
CWUCIP — CneuuanbHbli MEXOYHapOa4HbIA KOMUTET NO pagnonoMexam;
COL — cpenctBa O4UMCTKA U OWArHOCTUKM;
CMNA — cuctema nogBoaHOW A0BbIYK;
CYN3 — cuctema ynpasneHus obopygoBaHNEM MHTENNEKTYanbHOMO 3aKaHYMBaHNS;
THIMA — TeneynpaensieMblli HeOBWTaeMbliA NOABOAHBINA annapar;
3MI — snekTpoMarHUTHaA nomexa;
6
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /118

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

roCT P 71160—2023

3N — anekTpuyeckas nomexa;
AISI — AmMepuKaHCKUIA MHCTUTYT CTanu 1 YyryHa (American iron and steel institute);
GND — 3aszemneHue (ground);
IP — wuHTepHeT npoTtokon (internet protocol);
OPC — ortkpbiTas nnatdopma nepegayvv AaHHbix (open platform communications);
OS| — B3aMMOCBA3b OTKPbITLIX CUCTEM (open system interconnection);

PPP — paByxToueuHblin npoTokon (point-to-point protocol);

RPC — ypaneHHblid BbI30B npouenyp (remote procedure call);

TCP — npoTokon nepegayu gaHHeix (fransmission control protocol);

USV — noaBogHbIi NpegoxpaHuTenbHblid knanaH (underwater safety valve).

5 TpeboBaHus kK cucrteme

5.1 O6LuKe NnonoxeHUus

HacTtosawmi pazgen onpegenser OCHOBHbIE (DaKTOpbl, KOTOpble HEODXOAWMO Y4UTbIBATL NPU (HOPMUPO-
BaHWUM TpeboBaHMI K CUCTEME yNpaBneHusl NogBoAHON A0BkIYen. [ToMUMO NONOXeHWA HACTOAWEro pasaena
npu BbIbOpe CUCTEMLI YNpaBneHusa 1 onpegeneHun ee yHKUWIA cnegyeTt y4yuTbiBaTe MHGOpPMAaLUo, NpyBe-
OEHHYI0 B NpunoxeHuax A n B.

O6opynoBaHue u TEXHUYECKWE cpencTBa cuctemsl ynpaeneHus Cl1[, B TOM YMCe M3roTOBNEHHbIE MO
3apybexHbIM cTaHfapTaMm, cnefyeT NPUMEHATE NpU HANUYUN TEXHUYECKON AOKYMEeHTauun MaroToBuTens,
3aKMYeHNs 3KCNepTU3bl NPOMbILLNeHHOW BezonacHoCTn Unu cepTudukaTa cooTBeTCTBMS TpeboBaHWAM
npasuIl U TEXHUYECKUX PErnaMeHToB, AelCcTBywWuX B Poccunckon ®egepaunm.

[MpymeHeHWe MaTepuanoB W U3Oenun, Ha KOTOpble OTCYTCTBYIOT cepTUduKaTbl, TeXHUYECKNE cBuae-
TenbCTBa, NacnopTta WU Apyrue OOKyMeHTbl, NoATBepxaalolwmne ux Kadectso, He gonyckaetcs. [1pu onpe-
OeneHun nepeyHs HeobxoouMMbiX cepTUdUKATOB criegyeT yuuTbiBath nonoxeHwa FOCT P 59305—2021
(npunoxenune E).

5.2 PaspaboTka KoHUenuuu

B npouecce npoekTMpoBaHusa CUCTEMBI ynpaBneHnsa Heobxoanmo y4uTbiBaTk TpeboBaHUS K HAOeXHo-
CcTV 1 De3onacHoOCTV CUCTEMBI, @ TakKe BNUSAHWE HA ee CTPYKTYPY WM BbiNOMHAeMble PyHKLMN CheayoLmux
haKkTopoB:

- HeoBbxogumocTn moguduKkaLmMm CUCTeMbl NPU U3MEHEHWW CXEMbl OCBOEHUS MECTOPOXKAEHUS;

- BO3MOXHOCTW ONTUMM3ALMM CUCTEMbI B MPOLIECCE IKCNyaTaLum;

- BO3MOXHOCTW BHECEHWS U3MEHEHWI B CUCTEMY AN CHUXKEHUS CTOMMOCTU MOHTaxa obopyaoBaHns;

- BIUSIHWA pasdeneHuns npouecca OCBOEHUS MeCTOPOXKAEHUS Ha aTanbl;

- TpeboBaHuin Kk obecneyeHno cTabUNbLHOCTU NOTOKA;

- MPOAOIKMTENBEHOCTU peanuaaunm NpoeKkTa;

- 3aTparT B TEYEHMWE XMN3HEHHOTO LUMKa (KanutanbHbIX 3aTpaT, CTOMMOCTM MOHTa)a, SKCMnyaTaLMOHHbIX
3aTpar).

Ha cTtaguum npoekTupoBaHusa HeobxXoAMMO onpefenuTb NocnefoBaTenbHOCTb MOHTaxa obopyaoBaHus
cuctemsbl ynpaenenuns CIr0, npuHUMNLI OpraHM3anmm 3kcnnyaTauum u TEXHUYECKOro obcnyxKnBaHusa.

B npunoxenun D npuseneHa nHhpopmMauuns 06 ocobeHHOCTAX skcnnyaTauum cucTemsl ynpaeBneHns nog-
BOAHOW A0BbIYEN C Y4eTOM OrpaHu4eHust YPOBHSA OaBneHus B Tpybonposogax.

5.3 TpeboBaHusa K PYHKLUAM CUCTEMbI YyNIpaBNeHUA NOOBOAHOW JObbLIYeN

5.3.1 O6wme nonoxeHun

Cuctema ynpasneHusa nogsoaHoM gobblueit gomkHa obnagarth akcnnyaTaunoHHOR rubkocTelo 1 obe-
CneYnBaTh BOIMOXHOCTbL Modudukaumn. JomkHa BeiTe obecnedeHa MakcumManbHas OyHKLWOHaNBLHOCTE CH-
CTEMbI ynpaBneHusi NpyW UCMONb30BaHWMW CYLLECTBYIOLWEN NHPACTPYKTYPbl MECTOPOXAEHWUS.

Mpu onpegenednn yHKLMIA CUCTEMbI yNpaBneHnst He0bXo0aMMO YHUTBIBATD!

- Hanuyne CKBaXWH C UHTENNeKTyanbHbIM 3aKaH4YMBaHMEM;
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- Heobxo4MMYyHo 3KCMNyaTaunoHHY rMBKOCTE CMCTEMbI MPU M3MEHEHWI SMEKTPUYECKON Harpysku (¢ no-
311K aHeproobecnevyeHns 1 nepenadv AaHHbIX);

- HAAEeXHOCTb rMOpPaBNMYECKON CUCTEMEI;

- 3aWnTy OT NPOHUKHOBEHNSA MOPCKOW BOAbl B rTMAPABNNYECKY0 CUCTEMY,

- TpeboBaHUA K YCTONYMBOCTU MaTepuanoB K BO34eNCTBUK MOPCKOW BOALI, B Criyyae ee NPOHUKHOBE-
HWA B CUCTEMY;

- noaxoabl K BbinonHenuo MNTP;

- BO3MOXHOCTb PaclUMpPEHMs CUCTEMbI MPU YBENWUYEHUMN YMCNa CKBaXKMH W/UNW WnaHrokabenem;

- BO3MOXHOCTb PaclUMPEHWNs CUCTEMbI MPKY YBENUYEHUN PYHKLWA KOHTpond u KATT;

- napameTpbl MHTepdeNnCcoB ¢ NOABOAHLIMKU CUCTEMAMU Cenapaunn/HarHeTaHus;

- UHTepdgenc cucTeMbl Noga4vn XMMUYECKMX peareHToB;

- MHTepdgencsl ¢ BHYTpUCKBaXMHHbIMK KIAT].

5.3.2 NMpumMeHeHne CKBaXUH C MHTENJeKTyarnbHbIM 3aKaHYMBaHUEM

Ecnu npu npoektnpoeanmm CM npegycMOTPEeHO NPUMEHEHWE CKBaXWMH C MHTENMeKTyanbHbIM 3aKkaH-
YMBaAHWEM, TO CUCTEMA yMNpaBneHua omkHa obecnevmMBaTth ynNpaBneHuWe KnanaHaMmu CKBaXKMHHoro obopyno-
BaHWS, NOMNyYeHWe OaHHbIX OT cKBaXMHHbIX KT, 0bpaboTky aTMX JaHHbIX U (hOPMUPOBAHWE KaHANOB CBA3U
C pacnonoXeHHbIM Ha NOBEPXHOCTW obopyaoraHveM Be3 HeobBXoOMMOCTM BHECEHWUA U3MEHEHUI B CUCTEMY
wraHrokabenew 1 cooTBETCTBYIOLLEro NoaBoaHoro obopynoeaHus. [omkHa GbiTe obecnedeHa BO3MOKHOCTb
WN3BMEYEeHUs NOABOAHLIX MOAYIEN yNpaBneHus M UxX HACTPOMKKU AN NoAgKntoYeHns obopyqoBaHMa NHTENnek-
TyanbHOro 3akaH4YMBaHUA CKBaXKWH.

Ons obopyaoBaHWA MHTENNEKTYanbLHOro 3aKaH4YMBaHUA CKBaXXMH He TpebyeTcs peanu3aumy yHKLMK
aBapUHOro OCTaHoRBA.

5.3.3 SkcnnyaTauuoHHas rubKocTb NpU U3MEeHEeHUU 3NeKTPUYeCcKon Harpy3ku (aHeproobecneve-
HWe U CBA3b)

Cuctema posmkHa obecnevmBaTth 3a4aHHble OYHKUWAW B LUMPOKOM AMana3oHe 3M1eKTPUYeCKUX Harpy3ok
C YY4ETOM M3MEHEeHUA Y1cra NogknyaemMbiX ckBaXuH. JaHHbIA Nogxon NO3BOMSET B CriydYae BO3HUKHOBEHUSA
0TKa3sa B NWHUKM 3NeKTpOCHAbXeHUs nepenoKnioYnMTb CKBaXWHbI OOQHOMO KycTa K MUHUM 3HeproobecneyeHus
Apyrow rpynnel.

5.3.4 HapexHoCTb rMapaBNMYeCcKON CUCTEMbI

Mmapaenuyeckas cucTema AormkHa ObiTb HaAEXHON 1 oMmKkHa obecnevmBaTth TpebyeMblid ypOBEHb AaB-
nenus B NMMY Bo Bcex paboynx pexumax.

CHWXKeHWe OaBneHWs B TMApPaBMMYEcKOW cucTeMe BCreacTBWe NMpUBEAEeHWs B AeNCTBUE MeXaHuama
yrNpaeneHnsl KNanaHoM He OOIMKHO MPUBOAMTH K BO3HWKHOBEHWK COODLLEHUS O HEWCMPABHOCTW UMW K He-
npegHamMepeHHoMy cpabaThbiBaHUIO KNanaHoB Ha nNogBogHoM obopynoBaHuu. [laBneHue B ruapaBnuyeckux
TIMHUSAX CUCTEMBI YNPABMNEHUSI HE JOMKHO OMNYCKaTbCs HUXKE 3HadveHus, coctaensawLlero 150 % ot gaBneHus,
NpPW KOTOPOM MPOUCXOANT 3aKkpbiTUE Nboro pacnpenenuTenLHOro KnanaHa.

5.3.5 MpOHMKHOBEHME MOPCKOW BOAbLI B rTUAPaBNUYecKy0 CUCTEMY

Mmapaenuyeckas cuctema JoMmKHa ObiTb CKOHCTPYMpOBaHa TakuM 0Bpa3oM, YTOOb! CKITKYUTEL MU MU-
HUMW3UMPOBaTL NPOHWKHOBEHWE B HEE MOPCKOI BOAbLI MPK BCeX paboymx pexumax, BKIHYaa MOHTaX M AEMOH-
Tax OTAenbHbIX Y3NoB W AeTanei. Ecnu cywecteyeT BepoATHOCTE NPOHUKHOBEHWUS MOPCKOW BOAbI B CUCTEMY,
anemeHTbl MMY, KOHTaKTUPYOLLWE C TMAPaBIUYECKON XUAKOCTBI0, AOMKHLI BbITh YCTONYUBEI K BO3AEWCTBUD
MOPCKOW BOAbI U AOIMKHA ObiTh NPeayCMOTpeHa TeXHUYecKasi BO3MOXHOCTE MPOMbBIBKM CUCTEMbI 4718 yaane-
HWA NonasLUen BOObI.

5.3.6 NogaBogHO-TeXHUYeCKne paboTbl

KoHCTpyKLMa NoABOOHOM CUCTEMBI YNPaBNeHUA JomkHa obecnevmBaTtb BO3MOXKHOCTL BbIMOMHEHWS He-
obxoaumbix MTP ¢ npuBnedyeHuem kak THIA, Tak 1 Bogonasos.

5.3.7 Yvucno nogknovyaemMbIX CKBaXXWH

Cuctema ynpasneHusa JormkHa obnajaTb KOHCTPYKTMBHOW FMOKOCTbH B OTHOLUEHMW YMCha MOgKMo-
YyaeMbix CKBaXKWH. [osmKkeH ObiTb NMpoBefeH aHanm3 paboynx PeKMMOB CUCTEMbI YNpaBrieHns W BbiSBNEeHbI
KPUTUYECKUE KOHCTPYKTUBHbIE M (PYHKLUWOHAlbHbLIE OrpaHUYeHWs, BUAKOLWNE Ha BO3MOXHOCTL YMNpasBneHus
MaKCUMarnbHbIM YMCIIOM CKBaXWH.

5.3.8 YBenu4yeHne BO3ZMOXHOCTEN CUCTEMbI B 3aBUCMMOCTU OT YMCHa WNaHrokabenen

Ecnu Ha cTagnm NnpoeKkTMpoBaHUs OOMYCKaeTCa BO3MOXHOCTbL YBENUYeHus B ByaylieM 4ucna anemeH-
ToB Cl[, KOHCTPYKLUWSA CUCTeMbl yNpaBneHnsa OOoMmkHa npegycMaTpuBaTh BO3MOXHOCTb NOACOEAUHEHNS 4O~
NOMHUTENbHbIX WNaHrokatenen. [JomkHbl ObiTb pACCMOTPEHbI BapUaHThl Kak NocrnenoBaTenbHOro, Tak 1 na-
pannenbLHoro NogcoeanHeHus.
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5.3.9 NogknwyeHre NOGBOAHLIX CeNapaTopoB N HACOCOB

Ecnn NnpoekToM OCBOEHWS MEeCTOPOXAEHUs NPeayCMOTPEHO MCMNOMb30BaHMe Ha nocrenyoLlen ctagum
NOABOOHLIX CENapaTopoB U/UMNKW HACOCOB, TO KOHCTPYKLMS CMCTEMBI YNpaBNeHUa OOMKHa npegycMaTpuBaTh
BO3MOXXHOCTb UX NOAKMOYeHna be3 HeobxoaMMOCTH BbINONMHEHWUS 3HAYNTENBEHOTO 0O0bemMa MOPCKUX onepawui
MINW BHECEHUS CYLIECTBEHHLIX U3MEHEHUN B CUCTeMy ynpaBneHus. MNpoekTHas OOKYMEHTaUWs Ha CUCTEMY
yrpaBrneHus OMKHA BKNOYaTh ONMcaHue BNusaHue Byaywmx NogKknoYeHnia Ha paboTy CUCTEMBI ynNpaBneHns.

5.3.10 NMNoga4ya xMmMHU4eckux peareHToB B o6opyaoBaHue CMNA

Mpy NPOEKTUPOBAHWKM CUCTEMbI YyNpaBrneHns Heobxoaumo y4uTbiBaTb 3a4aqn, CBA3aHHble ¢ obecneve-
HMeM CTabuNbHOCTK NOTOKA CKBaXMHHOMW npoaykumMu. Cuctema ynpaeneHus gormkHa obecnedynBatbe BO3IMOX-
HOCTb peann3aLny pasnuyHbIX CLIeHapueB NoAadyn XMMUYeCKUX peareHToB B NpoLlecce 3Kcnnyatauum MecTo-
poxaeHus. YkasaHHas BO3MOXHOCTbE MoXeT ObiTb obecneyeHa nocpeacTBOM BKMHYEHUS 3anacHbIX NMHWURA
B MOABOAHYIK pacnpenenuTenbHy CUCTEMY, paclUMPeHUss CUCTEMbl MO4a4YM XMMpeareHToB, pekoHdurypa-
LM CXeMbl MOAKMHOHEHUS MUHWIA 1 T.4. MNpKY NPOEKTUPOBAHMM CMCTEMBI YNipaBneHns HeobXo4MMO BbIMONMHUTD
OLIEHKY BITMAHUA Ha ee napamMeTpbl CUCTEMbI NOAAYN U pacnpefeneHns XMMUYeCKMX peareHToB.

5.3.11 UHTepdpenckl ¢ BHYTpUCKBaXXUHHbIMU KUTI

Cuctema ynpaeneHusa nogeogHon nobbiuen gomkHa obecneymBaTbh UHTepgeNChl AnNa B3aMMOOenCcTBUS
¢ BHyTpuckBaxuHHbIMU KT, Tpy npoekTMpoBaHUU CUCTEMbI YNpaBrneHus HeobXoAUMO BbIMOMHUTL OLEHKY
BMMSAHWS HA ee napameTpbl (OYHKUWUIA, CBA3AHHbIX C paboToN BHYTPUCKBaKMHHBIX KIATT.

5.3.12 Nopgaya XMMUYECKNX PeareHTOB B CKBaXWUHY

Mpu HeoBXOAMMOCTM cUCTEMA yrpaBneHus noaBoaHon Aobbiyer gormkHa obecnednBaTb nogady XMmMu-
UYECKUX peareHTOB B CKBaXWHbI. [1pW NPOEKTUPOBAHUN CUCTEMbI YNPaBNeHUA HE0BXOAMMO BLIMOMHUTE OLEHKY
BMWUSIHWA Ha ee napameTpbl YHKLUMWIA, CBA3aHHbLIX C NOJaYell peareHToB B CKBAXUHBI.

5.4 O6wue TpeboBaHUA

5.4.1 O6wume nonoxeHnnA

B cocTae cuctembl ynpasneHusi nogBogHoOM Jobbiyei, kak NpaBuno, BXoOAT creayolne hyHKLMOoHAaNb-
Hble Brioku (3Tn BNoKKU MOryT BbITh MHTErpUpoBaHel B obopyaoeaHue CMA):

a) rmgpaBnuyeckas CUINoBas YCTaHOBKA, KoTopas obecneuyvBaeT nogadvy XWOKOCTU rMOpaBnn4YecKoin
CUCTEMBI yNpaBneHWs ¢ 3afaHHbIMW NapamMeTpamu YWCTOTbl HAa AWCTAHUMOHHO ynpaensemMble NoABOOHbIE
knanadbl. [Mogada XWOKOCTU rMgpaBnMYeckon CUCTEMbI HA MPVMBOOHON MEXaHW3M KnanaHa OCyLLeCTBIAeTCs
nocpeacTBOM LWraHrokabens ynpasneHus Yepes NoABOAHYI0 pacnpedenuTenbHyto cuctemy u NMMY (npu Ha-
MUYKK B COCTaBe CUCTEMbI);

b) ycTtaHoBKa mogaun XMMMYECKUX peareHToB, koTopas obecnevyvBaeT BBOA B 000OpyooBaHWe OTAENb-
HbIX peareHToB WUnu UX CMecHu C 3afaHHbLIM AaBneHWeM 1 pacxodom. [Nogadva peareHTOB OCyLLEeCTBAETCH No
rmopaBnMYecKMM NMUMHUSIM B COCTaBe LinaHrokabens yepesa NoABOOHYK pacnpedenuTenbHY CUCTEMY B TOYKA
3akadku Ha obopygosaHum CMM;

c) I'CY, koTopas sBNAeTCs LeHTpanbHbIM Y3M0M CUCTEMbI YNPaBneHusa W BKMOYaeT annapaTtHoe W npo-
rpaMmHoe obecnedeHue ans ynpaeneHua u MmoduTopuHra CM. MCY Tawke ocylwecTBnsieT ynpaBrneHne ru-
OPaBMUYECKOW M 3NeKTPOCUITOBON YCTaHOBKAMMU;

d) pacnpegeneHHasa cucTeMa ynpaBreHuWsi, KoTopas MOXKeT BhIMOMHATL Te ke pyHKuumM 4To u FCY, Ho B
JelUeHTpanu3oBaHHOW KOHUrypauuu,

€) cuctema anekTpocHabxeHus, koTopas obecnednBaeT 3HeprocHabeHve NnogBoAHOro 060pyLOBaHNS
C 3aaHHbIM HanpsikeHWeM W YacToTon Toka. [Nogada n pacnpefeneHne anNeKTPOIHEPTrMM OCYLLECTBNAETCS
C MOMOLLbLI aNeKkTpudecknx Kabenen B cocTaBe LwinaHrokabensa v NogBOAHOW anekTpopacnpenennTenbHON
CUCTEMBI;

f) mogem, npencTaensAwWKMA CODON 3MNEKTPOHHOE YCTPOWCTBO, OCYLUECTBRsUee npeobpa3oBaHue
BXOJHbIX M BbIXOAHBLIX AAHHbLIX U KOMaH U UX Nepefadvy B COOTBETCTBYHLLEe NoaBoAHOe 0bopyaoBaHUE;

g) VBN, npegHasHayeHHbIN Ans obecneveHus GecnepeboiHOro aHeprocHabxeHus obopynoBaHus Noa-
BOAHOW CUCTEMbI YNpaBreHns;

h) wnaHrokabenb, NpegHasHa4YeHHbIA ANSA nepefady 3NeKTPO3HepPrv, CUrHanoB CBA3W, TMApaBnvye-
CKOW 3Hepruv u/unu xummudeckmux peareHToB K obopynosaHnuio CI1. B cocTtaBe wnaHrokabensa curHansl CBA3u
MOryT nepefaBaTthCs N0 CUNOBOMY Kabento, kabento CBA3M UMW BOMOKOHHO-ONTUYECKON MUHUK;

i) MMY. B rugpaBnvMyeckon, arnekTporuapaBnuyeckon Unu arekTpudeckon cucteme ynpaenenus MNMY
no KoMaHze, nepefaHHom ¢ rMaBHON CTaHLMW YNpaBneHus, OCyLLeCcTBAAET akTUBaLUI NPUBOAOB NOABOLHbIX
KrnanaHoB. B anekTpornapaBnvMyeckon Unun anekTpuyeckoin cucteme ynpaenenus NMMY ocywectensaet cbop
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WHOPMaLWK OT 3NEMEHTOB CUCTEMbI yNpaBreHa Ha NoaBOAHOM obopyfoBaHUKM 1 ee NOCMeayLY nepe-
gady Ha [CY;

j) NogBogHbIe pacnpefenuTensHble CUCTEMBI, KOTOpLIE 0DecneynBatoT pacnpeneneHue anekTpUYeckon
W TMapaBnuyeckoi 3HepPrun, XMMUYECKUX peareHTOB U CUTHAMNOB CBA3U OT OKOHEYHbIX YCTPOMCTR LWnaHrokabe-
na k NMNOA, knanaHam maHudonbaa, HarHeTaTenbHbIM KnanaHam XMMUYeckUux peareHToB u k MMY;

k) KM Ha nogBogHOM 060OpPYOOBaHUU M BHYTPUCKBAXWHHbIE AaT4YMKK. [aTymky, pacnofioXeHHble B
MMY, Ha NMPA 1 maHudonbaax W/WNM B CKBaXKWHAxX W NpedHasHavyeHHble ONS KOHTPONA TeXHONOrmdyeckux
napametpos CIM[M;

[) rmgpaBnuyeckas KUAOKOCTE CUCTEMbI yrnpaeneHusa. CneunanbHble XUAKOCTU Ha OCHOBE Macna Wiu
BOJHOMO pacTBOpa FMUKOMNA, UCNONb3yeMble ONs nepefadn U pacnpefeneHus ruapasnuyeckux CUrHamnos u
rMopaBnUYecKon 3Heprum OT pa3MeLLlaeMoi Ha MOBEPXHOCTU TMAPaBNUYECKOW CUNTOBOWM YCTAHOBKM A0 NOABO-
OHOWM CUCTEMbI yNpaBeHus;

m) Oyi ynpaBneHus, KOTOpbIA npeacTtasnseT coboll NocTaBneHHbIM Ha sikopb Oyl ¢ obopygoBaHuem
aHeproobecneqeHusi, CBA3W W NoAayYn XMMUYeckux peareHToB (onuwms). byin coegmHen ¢ CM[ c nomollbto
wnaHrokabens ynpaBneHWsi, BKMIOYAKOLLEro 3MNeKTpUYeckue, OMTOBONOKOHHLIE W TMApaBruyeckMe INUHUU.
Ces3b bya ¢ mopckoi nnathopMoi Unu BeperoBbiM KOMMIIEKCOM OCYLLECTBMSAETCH NOCPEACTBOM LUMAHroKa-
Benen, akycTMYeCKUX, paano UMW CNYTHUKOBLIX KAHAMNOB CBSA3M UMW UX KOMBUHAaLWK;

n) nepemblyka wWnaHrokabens, anekTpPU4eckoro UK onTu4eckoro kabens, KoTopas npegHasHadeHa Ans
nepenadun aNekTPoO3HepPrun, CUTHANOoB CBA3W, TMOPAaBNNYECKON SHEPTM U/MNN XMMUYECKUX peareHToB Ha 060-
pyoosanue CIMA. CurHanel MoryT nepegaBaTbCsi Mo cUNoBoMy Kabent, No oTaeNbHbIM 3NeKTpuyeckum kabe-
NAM CBSA3W UNU BONOKOHHO-ONTUYECKOMY Kabento.

B HacToflem cTaHfapTe ycTaHOBMeHbl TPebOBaHUA K MMOPABMUYECKMM W 3MNEeKTPOorMapaBrMyeckum
NoABOAHLIM cUCTEMaM yrpaeneHus. NpyMeHUMOCTL OTAeNbHbLIX MYHKTOB CTaH4apTa 3aBUCUT OT TUMNAa cucTe-
Mbl yrpaBneHus.

5.4.2 YcnoBuAa akcnnyaTauum

5.4.2.1 CooTBETCTBMWE YCMNOBUSIM OKpYy¥KatoLleld cpeabl

[Mpy NpoeKTMpOBaHWM 1 NOCMNeayHLIEeR 3KCMnyaTalmMM NoABOAHON CUCTEMbl YNpaBneHus Heobxoanmo
YYNTLIBATL (pakToOpbl, 0OYCNOBMNEHHbLIE BO3OENCTBUMEM OKpyKatollen cpenbl. [Ans obopyaoBaHUsa CUCTEMBI,
yCTaHaBNMBAEMOro HA MOpCcKoW nnaTtdopme, Kak MUHUMYM, HEOBXOOUMO Y4YMTBLIBATL TMAPOMETE0opOororuye-
CKWe YCINOBUSA, KOPPO3UOHHY aKTUBHOCTL CPefbl, BO3MOXHOCTbL pa3BUTuUsi Bruonorndeckoro obpactaHus, Bnu-
SIHWE MPUNWBOB, YPOBEHb OCBELLEHHOCTH 1 TpeboBaHKs, 0ByCnoBNEHHbIE KacCoM B3pbIBOOMACHOCTU 30H, B
KOTOPbIX ycTaHaenuealoT obopynoBaHue ¢ yyemowm [2]. Ana obopynoBaHus, ycTaHaBNMBaeMOro nog BOAOM,
KaKk MUHUMYM, HEOBXOOWMMO YYWUTLIBATH KOPPO3UOHHLIE YCITOBUS, BHELLIHWE OaBneHue U TeMnepaTypy, OuMHa-
MUKy pa3BuTUA Buonornyeckoro obpacTtaHus, MHTEHCUBHOCTL CYAOXOACTBA U NPOMbILLUNEHHOrO pLIBONOBCTBA
B pernoHe, napamMeTpbl TEYEHW, re0TEXHUYECKUE YCINOBUSI B TOYKE YCTEHOBKWM, BO3MOXHbLIE OrpaHU4eHus
Ha BbinonHeHue MNTP. Takke HeOOXOAMMO y4MTbIBaTh JONOMHUTENbHbIE (DAKTOPbI, CBA3aHHbLIE C YCIOBUAMMU
TPaHCNoOpTMPOBaHUA U XpaHeHuss obopygoBaHus, K KOTOPLIM MOXHO OTHECTU YPOBEHb YNbTpaduoneToBoro
nany4eHusi, obpasoBaHue 030Ha, obnegeHeHWe, BO3AENCTBME Necka, BeTpa, BMaXHOCTU U nepenagoB TeM-
nepartypsbl.

KoHCTpyKUMA CMCTEMBI YNpaBMeHUs OOMXHA BbIAEPXUBATb pacyeTHOE OABMEHWE MpW HOMMWUHAINLHON
TeMmnepatype 6e3 BO3HUKHOBEHUS NPEBLILIEHUSA 4OMNYCTUMBIX 3HAYEHUIN HanpsikeHHoro-0edopMUpyeEMOoro co-
CTOSIHUS UMW YXYOLIEHUS XapaKTepUCTUK CUCTEMbI Ha MPOTSXEHUN BCEro CPpoKa aKcnnyaTaumum.

5.4.2.2 HomvHanbHoe gaenexHune

5.4.2.2.1 O6wme nonoxeHusa

Heobxogumo yyuThbiBaTh CrneumanbHbIE YCIOBUSA, TAKUe KaKk U3MEHEHWE OaBneHus B nHTepdencax cu-
CTEMbl U KOMNOHEHTOB (HanpumMep, mexay NMMY 1 MoHTaxHoR nnowankon, WwnaHrokabens ¢ ycTaHOBNEHHBIM
Ha MNM®A pasbemMoM NOOKIMIOYEHMS) U HAXOAALWMECA N0 AABMEHWEM BPEMEHHbIE 3arnyLlikn 1 Kpbilwky. Cne-
OYET TaKkKe y4UTbiBaTb BMIMAHWE BHELUHWX HArpy3ok (Hanpumep, narnbarolunx MOMEHTOB, HAaTHKeHU ), TMgpo-
CTaTUYEeCKUX Harpy3oK B TOYKE YCTaHOBKW W YCTANOCTHLIX HArpy3oK.

Tam rge 3T0 NPUMEHMMO, yCTaHaBNMBaeMble WCKMIOYEHMS OTHOCUTeNbHO TpeboBaHWiA JaHHOTO CTaH-
JapTa OoMmKHbl ObiTh MOEHTMOULNPOBAHBLI HA PaHHEen cTaguy NpoekTa U paccMaTpuBaTbCA B KaXKOOM KOH-
KpPETHOM Cry4ae.

MakcumansHoe pabodvee OaBneHne CUCTEMbl HE AOIMKHO NPeBbilaTh pacHeTHoe aBNeHne BXOO4sWmx
B HEE 3MEeMEHTOB.

HeobxogMmo BKNHOYMTE B CUCTEMY YCTPOWCTBO Anis cOpoca gaBneHus (kak npaBwio, knanaH cbpoca
4aBrneHus) 4ns npefoTBpalleHns NpeBbilleHns AaBneHns Ha BenuymHy 6onee 10 % OT pacyeTHoro.
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Mpw ncnonb3oBaHUKM B CUCTEME PETYNATOpa AaBMeHWsa YCTaHaBNMBAEMOE C €ro NoOMOLLbI0 MaKcMMarb-
Hoe pabo4ee gaBneHWe OOIMKHO BbiTb HE MeHee 4YeM Ha 5 % Hwke gaBneHus cpabaTbiBaHWA yCTpoOWCTBa
cbpoca gaBneHus. 310 HeOBXOOUMO ANA NPefoTBPAaLLEHWs HANOXeHUs OaBMNeHWA U NOBLILLIEHHON Harpy3aku
Ha HacocChbl.

MpobHoe gaBneHWe Npu UCMbITAHWUW CUCTEMbI HA NMPOYHOCTL AOMKHO COCTaBnATe MUHUMYM 150 % oT
3Ha4YeHns pacyeTHOro AaBneHuns.

5.4.2.2.2 OnemMeHTbl ’MapaBrivyYecKor CUCTEMBI YNPaBNeHus

PekomeHayeTcs, 4Tobbl pacHeTHoe faBneHne M NpobHoe faBneHne npu UChbITaHUWM 3NEeMEHTOB ragpas-
MUYECKON CUCTEMBI COOTBETCTBOBANO 3Ha4YeHUsM, NPUBEOEHHbIM B Tabnuue 1. SnemMeHTbl CUCTEMBI yNpaB-
NEeHNsA CKBaXKMHHBIM NpefoXpaHuTenbHEIM KNanaHoM OOMHbl COOTBETCTBOBATL JABMNEHUI0 JaHHOro KnanaHa.

Tabnuya 1— OTHOWeEHWE pacyeTHOro A4aBneHus U NpoBHOro AaBneHns Npu UCNbITaHUK

PacuetHoe nasneHue, MlMa MuHumanesHoe NnpobHoe AasneHue npu ucneiTadum, MlMa
11,3 17,0
22,8 34,2
37,9 56,9
56,9 85,3
759 113,8
113,9 170,8

5.4.2.2.3 ViHoe obopynoBaHue

PacueTHoe gaBneHve nHoro oGopyooBaHud, HanpMMep MHCTPYMEHTa ANs cnycka/nogbemMa, AOMKHO co-
OTBETCTBOBaTb TEXHUYECKUM YCMOBUAM U3rOTOBUTENA.

5.4.2.3 HomuHanbHasa Temnepatypa (4ns obopyaoBaHus, yCTaHaBNUBAEMOTrO Ha NOBEPXHOCTU)

5.4.2.3.1 MNomeLLeHns ¢ HeperynMpyemMbiM KIMMaToM

HdonycTumble 3Ha4YeHus TemnepaTypbl NpW MPOBEAeHUM UCMbITaHWIA, 3KcnnyaTaumm M xpaHeHum obo-
PYAOBAHWA CUCTEeMbl YyNpaBreHus NogBOAHON [0BbIYER, yCTAHOBNEHHOMO Ha MOBEPXHOCTU B MOMELLEHUM C
HeperynupyembsiM KNMMaTom, OMmkHbl ObITe onpeaeneHbl B COOTBETCTBUM ¢ Tabnvuen 2.

Tabnuua 2 — [ranasoH OONyCTUMbIX TeMMepaTyp Ans 060pyaoBaHusl, YCTaHaBNMBAEMOro B NOMELLEHWUN C Hepery-
NPYeMbIM KNMMaToMm

Ownana3oH TemnepaTypel, °C
Bua Temneparypsl

ONeKTPOHHbIe 3NeMeHTbI Cucrema B chope
MNpoekTHas
a) cTtaHpapTHaa 0—40 0—40
6) pacwmpeHHas MuHyc 18—70 MuHyc 18—40
Pabouas
a) ctaHfapTHas 0—40 0—40
6) paclwumpeHHas MUHyc 5—40 MUHyc 5—40
XpaHeHue mMuHyc 18—50 MuHyc 18—50

MpumevaHne — TemnepaTypa OTHOCUTCSH K OKpY>atoLLiel cpefe, a He K OTAeNbHbIM KOMMOHEeHTaM.

O6opynoBaHve 0OMKHO BbITb MapkupoBaHo cornacHo 12.1.2.

5.4.2.3.2 MNomeLeHnsa ¢ perynupyemMbsiM KIMMaTom

TpeboBaHuA K pacyeTHOW TeMnepaType Npy NPOBELEeHUM WUCMbITAHUIA, SKCMyaTaumm v xpaHeHuu obo-
PYACBaHWS CUCTEMBI yNpaBneHwns NoABOAHON 4o0blveld, KOTOpoe NpegHasHavyeHo Ansi paboTbl B NOMELLEHNAX
C perynvpyemMbiM KIMMaToM, JOMKHbl OblTb YCTAHOBIEHEI C YH4E€TOM NapamMeTpoB TEMMNepaTypbl B 9TUX Nome-

LLIEHMAX.
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Briokm unu anemeHThl, NpegHasHa4YeHHbIe 4515 UCMOMb30BaHWA B MOMELLEHWM C perynupyemMbiM Knvma-
TOM, AOMKHbI ObiTh MapKknpoBaHbl cornacHo 12.1.3.

5.4.2.4 HomuHansHas TemnepaTypa (onsa obopynoBaHusa, ycTaHaBNMBAEMOro Nog BoAOH)

Ons ycTaHaBnMBaeMoro nop Boaoih obopyooBaHWsl, COOTBETCTBYHLLEro TpeboBaHUAM HacToALlero
cTaHpapTa, TeMnepaTypbl UCNLITAHWSA, SKCNNyaTauumn U XpaHeHUa A0MKHbI BbITk onpeaeneHsl B COOTBETCTBUN
c Tabnuuen 3.

ObopynoBaHue JOM¥HO ObiTb MapkMpoBaHo cornacHo 12.1.2.

Tabnuua 3 — [QuanasoH gonycTUMbIX TeMnepaTyp Ana obopynoBaHus, ycTaHaBNMBaeMOoro nog Boaomn

[OwnanazoH TemnepaTtyphl, °C
Bun temneparypbt
OnNeKTPOHHbIE 3NeMeHTbl Cuctema B cbope

PacuetHasn
a) crtaHgapTHasn MuHyc 10—70 0—40
©) pacwwupeHHan MuHyc 18—70 mMuHyc 18—40
WMcnbiTaHne
a) cTtaHgapTHas MuHyc 10—40 0—40
6) pacwupeHHas MuHyc 18—40 MuHyc 18—40
Pabouas
a) crtaHgapTHas 0—40 0—40
©) pacwwupeHHasn MuHYyC 5—40 MuHyc 5—40
XpaHeHue MuHyc 18—50 mMuHyc 18—50

MpumeyaHue — Temnepatypa OTHOCWUTCH K OKpYXXaloLleW cpede, a He K OTAENbHbIM KOMMOHEHTaM.
[MogBoAHbIE OATYMKM, KOHTPONUPYIOLLKME napameTpbl 4obbIBAEMOro unu 3akaynmsaemoro nwouaa, Moryt paborate B
pacLIMpeHHOM Auana3oHe TeMnepatyp.

5.4.2.5 3nekTpoMarHuTHas COBMeCTUMOCTb

MpoeKTHble pelleHns s CMCTeMbl yNpaBneHus OOMKHbI COOTBETCTBOBATL TpeboBaHMAM HaLMoHamMb-
HbIX HOPMaTKBHBIX JOKYMEHTOB B 0611acTK 3NeKTpOMarHMTHO COBMECTMMOCTM ANs YCIOBUA SKCnnyaTauumm.
TpeboraHua Kk obecneyYeHWto 3MNEKTPOMArHUTHOW COBMECTUMOCTM 0BOpyaOoBaHWA CUCTEMbI YNpaBreHus,
pasmellaemMoro Ha Mopckux nnartdopmax, ycraHoBneHsl B [3], [4], [5] v [6]. Ona nogsogHoro obopynoea-
HUSA B KaX[OM OTAENbHOM Crnydae BbIOOp peLlleHWi OOMKEH Y4YMTbiBaTb OCOBEHHOCTW YCMOBMIA 3KCMMYy-
atauuu, npu 3ToM HeobXxoQuMO PYKOBOLCTBOBATLCA COOTBETCTBYHLWMMM pasgenamu MOCT P 51317.2.4 w
FOCT P 51317.2.5. B npunoxeHun F npuBeneHbl NnapaMeTpbl 3NekTPOMarHMTHOM 06CTaHOBKM AMNA pasnuyHbIX
KnaccoB MecCT pasmelleHvs 06opygoBaHUs Ha MOPCKOM AHe, pekoMeHZaLu MM no BbIOopy MeToA0B UCMbITaHuM,
cTteneHn nHteHcusHocTM OMIT M ypoOBHS MOMEXOYCTOMYMBOCTU, KOTOPbIE MOTYT WUCMONL30BaTbCcA ANSA Nnog-
TBEPXAEHWUSI COOTBETCTBUS 06opyaoBaHusA. [pyM NpoekTUPOBaHMM 3NEMEHTOB CUCTEMBI YNIPABNEHUS B COCTa-
BE cucTeMbl 3alluTel Tpybonporoga oT n3bbiTOMHOro AaBneHns HeOBXOAMMO TaKKe YYUTLIBATL MOMNOKEHUHA
FOCT P 51317.1.2.

5.4.2.6 PexomeHgauun no Belbopy TemnepaTypbl XpaHeHUs/McnbITaHus

Ecnu ycTaHaBnvBaemoe Mo4 BOAOW WM Ha MOBEPXHOCTM 0OOpydOBaHWE MMaHWupyeTcsl XpaHWuTb UMK
WCMbITLIBATh HA MOBEPXHOCTU NpU TEMMNepaType, OTNMYHON OT ykaszaHHOW B Tabnuuax 2 n 3, To Heobxogumo
nony4YnTb NOATBEPXKOEHNE U3rOTOBUTENS B OTHOLUEHWM OONYCTUMOCTU NNaHUPYyEMbIX NPOLEAYP XPaHEHUS U
ucneiTaHui. MsrotoBuTens gomkeH pa3paboTate JOKYMEHTAUMI, COgepKallyo creluanbHble YCrnoBus xpa-
HEHWS1 WK UCMbITaHWs 0DopydoBaHUA MpW ero pasMeLleHW Ha MOBEPXHOCTW, B YaCTHOCTU, B OTHOLUEHMWM
BO3[1eCTBUS YNbTPahUonNeToBOro U3nyvyeHus, 030Ha, nbda, necka, BeTpa, BNaXHOCTWU UMW 3KCTpemMarnbHbIX
TeMmneparyp.

5.4.2.7 BHewHee rugpocTaTM4eckoe gasneHue

Mpw npuMmeHeHnn obopynoBaHua Ha BonbLlwnx rMyBruHax BHELWHee rMApOCTaTUHEeCKOE OaBleHne MOXET
BbITh BbillEe BHYTPEHHErO OABMEHWS B CMCTEME ynpaBrneHus. 3To HeobxogMmo y4uTbiBaTb, 0coBeHHO npwu
NPOEKTUPOBAHUMN YMINOTHUTENbHBIX 3MTEMEHTOB, CaMOYMIOTHAKLLNXCH COEAVUHEHWA WU KOPMNYCOB C aTMocdep-
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HbIM aaBrneHveMm. HeobxoguMo Taike y4uMThbiBaTb BO3MOXHOCTb CMSATUS LnaHrokabenemn v nepembliHek BO
BpeMsi YCTAHOBKMW M 3KcnnyaTaumu.

5.4.2.8 CoBMeCTUMOCTb C XWAKOCTAMU

Mpw BbIbOPE 3NEMEHTOB CUCTEMbI YNpaBneHUs HEOBXOANMO YyYUTBIBATL UX COBMECTUMOCTM C rMapas-
NUYECKOW XMOKOCTbI W NoJaBaeMbiMU B CKBAXUMHY XMMUYECKUMU peareHTamu. Kpome Toro, ecnv npuMeHu-
MO, HEOBXOAMMO YYUTbIBATE COBMECTUMOCTD C 3aKa4yMBaEMbIMW B CKBEXKMHY TEXHONOMMHYECKMMW XKUMAKOCTAMM,
MUOKOCTAMU, UCMOMb3YEeMbIMW OIS OYUCTKA U KOHCEPBaLWMW CKBaXKUWH, pacconamMmu, Au3enbHbIM TOMMWBOM U
MHIMBUTOPamMn KOppo3unK.

5.4.3 N'mppaBnunyeckana cuctema

5.4.3.1 M'mapaenun4yeckas xMOKOCTb

Mpu BLIGOpe rMOpaBNUYECcKOW XUOKOCTM HeobXxoouMo Y4yuTbIBaTb MakcuManwHoe pabouee gaBne-
HWE W MakCMManbHOe 3Ha4YeHWe TemnepaTypbl, BO3LENCTBUIO KOTOPOW XWAOKOCTbL MOXET OblTb NogBepKeHa
B ycTbeBoM obopynoBaHuui. MakcumanbHas Temnepartypa, LEencTBylolWas Ha XUOKOCTb B MMHWKW ynpasne-
HWA, COOTBETCTBYET TeMnepaType CKBaXXMHHOTro dnouaa, NpoxoasLlero Yepes ynpasnsaeMblil C MOBEPXHOCTH
CKBaXWHHbIA NpefoXpaHUTENbHbIA KnanaH. Bce 4acTu M KOMMOHEHTHI CUCTEMBI YNPaBNeHUs OOMKHbI ObiTh
COBMECTUMBI C BEIOpaHHOW rMapaBnuyYeckon XMakocTelo. CnpaBoyHas MHoOpMAaLMa 0 CBOMCTBAX rMapaBnu-
UYEeCKOW XMAKOCTH NpuBedeHa B npunoxeHun C.

Mpu BbIDOpPE rMOpaBnMYEcKOn XUAKOCTM U CUCTEMbI ee pacnpefeneHusi HeobxoguMo y4MTbiBaTh Tpe-
©oBaHuWsa GesonacHocTK Npu paboTe C rMApPaBnMYecKOrn KUOKOCTLIO U €8 BMWSIHWE Ha OKpYXKaloLLyo cpeay.

5.4.3.2 YuctoTta

Knacc 4ncToThl aneMeHTOB CUCTEMbI YpaBneHus, KOTopblie NoABEepranTca BO3OeUCTBUIO rmapasnvye-
CKOW XWAKOCTW, OOMKEeH COOTBeTCTBOBAThb TpeboBaHuam TOCT 17216 (cm. Takxke [7]). BuibpaHHbIA Knacc
UYUCTOTHI OOMKeH ObITb YETKO onpefeneH B TEXHUYECKUX YCIOBUSIX U3rOTOBUTENS WM MOATBEPXKAEH MPU UC-
NbiITaHKMKM cucTemMbl. [lOCTKEeHne 1M nogaepxaHve TpebyeMoro Kknacca YMCToTbl TMapPaBiuyeckon KUGKOCTN B
cucTeMe yrnpasneHus Ha NPOTSHKeHUU BCEro nepuopa paspaboTkn MecTopoXKaeHus AOMKHO BbiTb OTpameHo
B MPOEKTHOW AOKYMEHTaLUU MPUMEHUTENbHO K U3rOTOBMEHWIO, UCNbITAHUAM U 3KCMyaTaLWum BCEX ANIEMEHTOB
CUCTEMBI.

CranpgapTHbIM siBnAeTcs knacc YncToTel 8 B cooTeeTcTBUM ¢ TOCT 17216 (qonyckaeTcs Takke Knacc
15/12 no [7] vnn 6B-F no [8]).

Bce rmapaBnuvyeckme XWOKOCTW, NOfaBaeMble B CUCTEMY, AOMKHbLI OTBEYaTb TpeboBaHMAM K YPOBHIO
YUCTOTbI. JOMmKHbl BbITe MPeayCcMOTPEHbl Mepbl MO NogaepaHuto TpebyeMoro ypoBHsSt YACTOThI (Hanpumep,
ncrnonb3oBaHue hUnsTPOB) M opraHnsaumm otbopa npob.

Ha npoTtsikeHnM Bcero nepuofa akcnnyatauun OOrmkHel BbITe NpegycMOTpeHsbl Mepsl Mo obecnevyeHuo
LUWPKYNALUK rTnapaBnUYeCcKol XXUOKOCTHN, ee 0YUCTKE OT MEXaHUYECKUX MPUMECEN U NpU HeoBxoaMMOCTU yaa-
NEeHN0 MOPCKOW BOALI.

MogBogHasa rmapaenuyeckasl cucTemMa AOSKHa ocTaBaThes paboToCcnoCOCHOW MpW 3arpsaA3HeHuM -
OpaBnyuyecKon XMOKOCTU HEKOTOPbLIM KOMMYeCTBOM MOPCKOW BOOblI U MeXaHU4eckux npumecen. Kpome toro,
KOMMOHEHTbI, PacnofioXeHHble BHYTPWU TMAPaBiMYeckoil CUCTeMbI, JOMKHbI ObiTb CMPOEKTUPOBaHLI C y4eTOM
BO3MOXHOMO NPOHUKHOBEHUS MOPCKOW BOAb!I M BbI3BAHHOW 3TOW BOAOW KOpPpO3un. YyBCTBUTENbHbIE K 3arpas-
HEHWIO 3NEMEHTLI CUCTEMbI C HE3HAUUTENLHBLIM PACXOA0M rMApPaBNUYECKON KMOKOCTU (Hanpumep, pacnpene-
NUTENbHbIE KNanaHbl) OMMKHBI BbITh 3aLUULLIEHBI COOTBETCTRYOLLMMKU (UNBTPAMU.

YucTtoTa cMcTeMbl AOMKHa ObiTh NpoBepeHa B cooTBeTcTBMU ¢ FOCT 34560.

Ha mopckon nnatdopme nepcoHanom MoryT ObiTe NpoBedeHbl paboTbl, KOTOpPbIE MOMYT OKa3biBaTb
BMMSHWE Ha YMCTOTY rMOPaBIMYECKOM XXMOKOCTN B CUCTeMe YNpaBrneHusl, Hanpumep paboTkl, BLINONHAEMbIe
OYpOBLIM UMK TEXHOMOIMYECKMM NepcoHanoM. [ocKonbKy YKa3aHHLIA NepcoHarn, Kak NpaBuno, He UMeeT fo-
CTaTouHbIX 3HaHWA B obnactu nogeoaHoro obopyaoBaHus, crneqyeT NnpoMHOpPMUpPOBaTE COTPYAHUKOB O He-
obxooMMocTn nogaep:kaHua YNCTOThl TMAPaBNWMYECKON KUAKOCTU U cobniogeHus ycTaHoBNeHHbIX Tpebosa-
HWW K pabo4uM npouedypam No KOHTPOIK W NOAepKaHWIo 3a4aHHOI0 YPOBHSA YMCTOThI.

5.4.3.3 NpoOHNKHOBEHME MOPCKOW BOAbLI B CUCTEMY YIpaBleHUd

HeobxognmMo MWHUMWU3NPOBATb BO3MOXHOCTb MPOHWKHOBEHWS MOPCKOW BOAbl B MOLBOOHYH CUCTEMY
ynpaeneHuns B NpoLecce ee MOHTaxa n akcnnyatauyuu. K pekoMeHOyemMmblM MepaMm MOXHO OTHEeCTW yaaneHue
OCTaTKOB BO34yXa M3 CUCTEMbI, MPOMBIBKY CUCTEMBI MOCINE MOHTaXa W KOMNeHcauuo JaBneHus B rugpasnu-
4EeCKOW CUCTEME.

[ns cuctem ¢ 3aKpbITbiM rTMAPAaBNVYECKMM KOHTYPOM, B KOTOPbIX B MpoLecce aKcnnyaraumMm npomMcxoant
BOCMONHeHWe obbema KUOKOCTU B CUCTEME, KOMMEHCALMOHHbIE KaMepbl JOMKHbl MMETb pasmep, paccyuTaH-
HblA HA MakcHmMmanbHblA 06bem XMAKOCTK ¢ 3anacom 25 %. Ecnu KoMneHcauMoHHbIE KaMepbl M30MTMPOBaHbI
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OT KOHTYypa cuctembl, TO Tpebyembiil MUHUManbHbIA 3anac coctaBnaeT 100 % obbema cuctembl (cuctema c
OTKPbITLIM KOHTYPOM).

Kak MUHUMYM, criedyeT paccMOTpeTh cnefylowmne cutyaunu:

- KOMneHcauuw obbema xugkoctu B NMMY npu ero nasnedeHnn unu yctaHoeke Ha MAOA;

- NpefoTBpalleHne obpazoBaHUa rapaBnMyYecKkoin Npodbkn Npu aBapuinHOM OCTaHOBE;

- adpdeKT OT NPUHYAMUTENbHOro NepeknyeHns knanaHoe ¢ nomowbio THIA, ¢ BHeWHMM rnapasnu4e-
CKUM Nogknio4yeHnem unm tes Hero;

- yMeHblueHne obbema ruapaBnu4eckoi XXMAKOCTU NPy OXNaxaeHuu (NMMHUS yNpaensemMoro ¢ noBepx-
HOCTW CKBaXXWHHOMO NpefoxXpaHNTensLHOro KnanaHa).

5.4.3.4 3awuTta oT M3bbITOYHOTO OaBneHns

YcTaHOBO4YHEIE 3HAYEHWS NEPBUYHOIO yCcTpoWcTBa cbpoca gaeneHus W knanaHa cbpoca foaeneHus (B
cucTemMe NpoTMBOABaPMIAHOW 3aLUMUThI) He AOSMKHBI NPEBbIWAaTL PACHETHOMO AaBMNEHNUs.

5.4.3.5 Bubpauusi 1 umnynbcbl 4aBneHns

MpK NPOEKTUPOBAHWW FMAPABINYECKOW CMCTEMBI HEOBXOOAMMO YYUThIBATb BO3MOXKHOCTL MMOpPaBnnYe-
CKOro yaapa, BO3HUKHOBEHWA UMMYMNbLCOB BbLICOKOrO AaBMeHMA U BUOpauuio B NUHUAX, KNanaHax u mydrax.
WcTouHukom Bubpauun mMoryT ObiTh, HanpuMmep wTylepkl Ha MNOA. Mpy 0bHapyKeHUU BO3MOXHOCTU LWUKMNK-
YECKNX BbICOKOAMIMITUTYAHLIX HArpy30K HeobXxo4MMO BLINMONHUTEL aHaNM3 KOHCTPYKLUMK M TEXHOMOTMU M3roToB-
neHvs obopyaoBaHWs Ona CHUXKeHWst pucka. Hanpumep, MoryT BbiTe MCNONb30BaHbI rMgpaBnmMyeckne coegu-
HEHWSA, CBApEeHHbIe BCThIK.

5.4.4 Cuctema aHeprocHabxeHusA

OHeprocHabeHne pacrnonoXeHHOro Ha NOBEPXHOCTW U Mo BoAoW 0bopyaoBaHUA CUCTEMEl ynpaBne-
HUSA U CBA3AHHBIX C HUM MHTEpPMENCOB OOMKHO OCYLeCcTBNATLECA cucTeMon, Brknovawwein UBI. MNpu oTkase
OCHOBHOW NnuHMK anekTpocHabxenusa WBIN gomkeH obecnednBaTts paboTy 0bopygoBaHUS CUCTEMBI YNpaBne-
HMA B Te4yeHue He MeHee 4YeM 30 MUH.

Kak npasuno, MBI gomkeH nmetb cuctemy hunsTpoB Anst obecnedeHnss cTabunbHOro ypoBHsS aHep-
rocHabeHus. Ons UCnonb30BaHMA NMUHWIA SHeprocHabXeHWA B KayecTBe KaHanoB nepeaadn aaHHbix UBM
OOIMKEeH UMETb CYMMAaPHbLIA KO3 MULMEHT rapMOHUYECKUX UCKaXeHWIA MeHee 3 %, npu 3ToM He Bonee 60 %
WCKaXKeHWn OOMKHO NPUXOANTECA Ha TPETLH rapMOHUKY.

Mpy HaMMUYUKU BO3MOXHOCTU, ONA CHUDKEHWA YMCNa NPOBOAHWKOB B LUNaHrokabene ynpaeneHusa Heob-
XOOMMO MYFMBTUNNEKCUPOBATL CUTHAMbLI U OCYLLECTBNATL Nepefady AaHHbIX NO Nape NpoBOAOB 3NeKTponuTa-
HUs. HeobxoanmMo Takke y4uTbiBaTh BO3MOXHOE NafeHne 3NeKTPUYecKoro HanpsXeHus B WnaHrokabene unu
pacnpenenuTenbHbix kabensax, Bbi3BaHHOE eOUHMYHBIM HapylieHnem uzonauun. Ons nogeogHoro obopyno-
BaHWS HEOBXOOMMO WCMOMbL30BaTh 3NEKTPOHHY KOMMOHEHTHY Ba3y noebilleHHOW HadexHocTu. Komnnek-
TYHOLLME OOMKHbI ObITh NpeaHa3Ha4YeHbl, Kak MUHUMYM, ANS MPOMbILLNEHHOTO NPUMEHEHUS UM UMEThL COOT-
BETCTBYIOLLYIO KaTeropuio kadvecTsa. [10CTaBLMK 3NEKTPOHHON CUCTEMBI YNpaBneHus OOMKeH NpefocTaBUThb
CBMOETeNbLCTBO O MOATBEPMAEHUN KaYeCTBa UM COOTBETCTBYIOLLMA OOKYMEHT O peaynbsratax UChbiTaHui Ons
JoKasaTenbCTBa TOro, YTO YPOBEHbL HAOEXHOCTM KOMMOHEHTa COOTBETCTBYET YCMNOBUAM MPUMEHEHWUs NoaBo-
OHOW cucTeMbl yripaBneHud. Kak npaBuno, ykasaHHas JOKYMEHTaunsa 4OMKHa OTpaXaTh JONYCTUMbIe BEPOAT-
HOCTM OTKa3a ANS Ha3Ha4YeHHOro pecypca CUCTEMbI YNpaBneHus.

KoHCTpyKLMs NogBOOHOW 3MEKTPUYECKOW pacrnpefenuTernbHOW CUCTEMBbl OOMKHA YYUTHIBATE BO3MOX-
HOCTb U3BMNEYEHNH NOBPEXOEHHLIX 3NIEMEHTOB 1 y3noB 6e3 npekpalleHns paboTbl pe3epBHbLIX Y3MOB.

Mpw OTKITHOYEeHUM NMOABOLHbIX Kabenen, HaxoasAaLWMXCs nog HanpsikeHmem, HeobxoouMo yHUTbIBaTe BO3-
MOXHOCTb BO3HWKHOBEHWUSI YroBOro paspsifa v noBpexaeHus odopygoBaHusi npyv MeafieHHOM OTCOeaMHEHUN
pazbema. KOHCTpYKUMA anekTpopacnpegenTenbHOM CucTeMbl 4OMKHa UCKMKYaTk HeobXo4MMOCTE OTKM-
UYEHWS Pa3beMOB, HAXOOSALWMXCA MO HAMNPSXKEHWEM, MPU 3KCNMyaTauuu, TEXHUYECKOM 0BCnyXMBaHUM UMK
PEMOHTE.

ObopynoBaHue cucTeMbl 3HEProcHabxeHus, pacnonarailleecs Ha MOpcKol nnatdgopme nnu Bepero-
BOM KOMMMeKce, AOIDKHO UMeTb MOOYMNbHYI0 KOHCTPYKUMIO ANnst DbICTPOM 3aMeHbl BhlLLIEALUNX M3 CTPos BIOKOB.

5.4.5 Pe3zepBupoBaHue

YpOBEHb pe3epBUPOBaHNA 3aBUCKUT OT DaKTUYECKOro COCTOSAHUA pa3paboTkin MecTopoXaeHus, Heobxo-
OUMOro 3Ha4YeHnst KoadhuuneHTa 3KCnnyaTauun cCUCTeMbl YNpPaBneHUsl U HAZEXHOCTU ucnonb3dyemoro o6o-
pyooBaHud. Kak npasuno, cnegyet y4YnTbIBaTh cregyoLmne nonoxeHus:

a) ypoBeHb pe3epBMpPOBaHWSA OOIMXEH NpeaoTBpaLlaTh UMW CBOAWTL K MUHMMYMY NOTEpPW B npouecce
NoaBOAHON A0DbLIYK NPU €AMHWYHOM OTKa3e UK oTKase no obLWen NnpuinHe;

b) pesepeupoBaHue ocoOeHHO Ba)kHO, €CNK 3aMeHa OTKa3aBLUero KOMMOHeHTa 3aTpyaHeHa Win ecrnu
0TKa3 BeJeT K 3Ha4YMTeNbHbIM NOoTEPSM A00bIYK UMW CHKEHWIO NPOU3BOANTENBHOCTU;
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C) Mpu1 UCNOMbL30BaHUM Pe3epBNPOBaHNA HEOBX0ANMO OLEHWUTL Ha4EeXHOCTL MeToda NepeknyYeHns ¢
ocHoBHOro o6opyfnoBaHusi Ha peaepBHoe. Ecnv aTo npakTuyecky uenecoobpasHo, TO cneayeT MCrosnb3oBaTh
Harpy>KeHHoe pesepBuUpoBaHue Ans obecnedyeHuss NNaBHOTO Nepexoaa Ha Pe3epBHY CUCTEMY NP BO3HUK-
HOBEHWU OTKasa;

d) nogeoaHas anekTpopacnpenenuTensHas cUCTEMa AOMKHA UMEThb Pe3epB UMK BKIKYATL YacTW, KO-
TOpblEe BO3MOXHO PEKOHMUIypuUpoBaThL TakuMm 06pasom, YTo6bl 3aMeHUThL MOBpEeXAeHHbIe NuHuK. Mpu aTom
HeobxoanMMo MMeTk oGopyaoBaHue ANA NOCTOSHHOTO KOHTPOMS LeNOCTHOCTM BCEH 3MeKTPUYEeCKon Lenw;

e) HeobxoOMMO pacCcMOTpeTk BO3MOXHOCTE WMCMONL30BAHUSA MOJNHOCTLIO HEe3aBUCHMMbIX Pe3epBHbIX
anekTpuyeckux cuctem. MNoasoaHas ruapaBnuyeckas pacnpefenuTenbHas cUcTeMa [OOIKHA UMETb pesep-
BMpOBaHWe UMW JOMKHA BKIOYATh 3anacHble 3NeMeHThl, KOTOPblie BO3MOXHO PeKOH(UIrypupoBaTe TakumM 06-
pa3oM, YTobbl 3aMEHUTE NOBPEXAEHHbIE NMUHUK KaK NpefHasHavYeHHble ANa ynpaBneHns BHYTPUCKBaXKUHHBIM
KnanaHoMm, Tak v npeaHasHadeHHble ANs ynpaeneHust NogBoaHbLIM obopynoBaHmem;

f) nogBogHas pacnpegenuTenbHas cucTeMa XMMUYECKUX PeareHToB M NMMHMA Nodaydu peareHToB JOMK-
Hbl UMETL pe3epBUPOBaHNE, COOTBETCTBYIOLLEE BaXKHOCTU NPUMEHEHUs peareHTa;

g) 4KCro 3anacHbIX NMHKWIA B WNaHrokabene OOMKHO onpegensTbea Ucxoasa U3 TpebyeMoro ypoBHSA pe-
3EePBUPOBaHUS WM BNUSHUS pe3epBHbIX NMUHUIA Ha KOHCTPYKUWMK wnaHrokabensa. Hanpumep, cpaBHeHWe WC-
NOnNb30BaHWA NUHWIA, KOTOpble MOTYT 6bITh pazMeLleHbl B paMKkax 3a4aHHoro cedeHus WnaHrokabens, ¢ nu-
HUAMMW, NCNOMb30BaHNe KOTOPLIX BeAeT K YBeNnUYeHWo AuamMeTpa WwnaHrokabens;

h) pesepeupoBaHue KW Heobxognmo oueHMBaTL MCXOAA M3 KPUTUYHOCTU M BO3MOXHOCTM 3aMeHbl
OaTHUKOB;

i) ypoBEHb pe3epBUPOBAHUA CUCTEMbLI 3aBUCUT OT €€ CINOXHOCTWM WU HAOdeXHOCTU. AHanW3 BO3MOXHbIX
NPeuMyLLEeCTB OT MCMOMb30BaHWUA PE3ePBUPOBaHUS OMKeH BbiTh MPOBEAEH ANA BCEX KPUTUUHBIX YacTel noa-
BOAHOW CUCTEMbI yNpaBneHus.

5.4.6 HagexHocTb

OnpepneneHne TpebyeMoi HaOeXHOCTM NOABOAHON CUCTEMbI yNpaBneHus HeobxoanmMo oCcyLecTBNAThL
C MO3NLKMK OOCTIKEeHUA MakcUManbHOM 3KOHOMM4YecKon adhdeKTUBHOCTU npoekTa. Heobxoaumo mpoBecTu
CpaBHEHWEe WCMOMNb30BaHWS BbICOKOHAAEXHbLIX 3MEMEHTOB WU NPUMEHEHUWs CTaHAapTHLIX 3NeMeHToB ¢ obe-
cnevyeHnem pesepeupoBaHua. Ocoboe BHUMaHWe cnefyeT YOenUTb HaLeXHOCTU SMeMeHTOB, ANA KOTOPbIX
CINOXHO NPOBECTM paboTkl NO PEMOHTY UMK 3aMeHe.

Ha ctagum pazpaboTkv npoekta HeOBXO4VMO NPOBECTU aHanuM3 pUcka BOZHWUKHOBEHMWS OMACHLIX CO-
BbITUI U NOCNEACTBUMA, BbI3BAHHbLIX OTKA30M TEXHOMNOMMYECKOro 060pyA0BaHNUS C LENLID ONpedeneHns Tpe-
ByemMoro ypoBHs NonHoTLl BezonacHocTn Ha ocHoBaHnum MOCT P 27.012, TOCT P M3K 61508 (Bce uactn),
rOCT P M3K 61511 (Bce yacTtu). Mo pesynsratam aHanuaa (3Ha4YeHUio YPOBHSA MOMHOTLI He30nacHoCTH) C
y4yeToM 0COBEeHHOCTH TEXHONOrMYEeCcKoro npouecca, Kateropun B3pbiBOONACHOCTM TeXHOMormyeckux bno-
KOB cregyeT onpefenvTb KONMUYECTBEHHYIO W (DYHKLUMOHANbHYH AOCTATOYHOCTb MPUHSATHIX METOAOB 3a-
WMTBI (NPUBOPHBIX, MEXAHUYECKMX, SNEKTPUYECKMX) CUCTEM NPOTUBOABAPWAHON 3aLLMThl, 06ecnevms npu
3TOM HeobxoauMble TpeboBaHWS K HAOEXHOCTW (PE3EPBUPOBaHNID), BLICTPOAENCTBUIO U AMArHOCTMPOBA-
HWK KOMMOHEHTOB CUCTEMbI YNPABNEHUS.

Mpw peweHun Bonpoca obecneyeHns HeoBXogMMOro YpPOBHA HAaAeXHOCTW NOABOAHOW CUCTEMbI YNpaB-
neHuns HeobxoaMmo y4mTbiBaTh TpebosaHusa MOCT 24.701.

B pamkax Kaxgoro npoekTa formkeH OblTb NMpOBeAeH aHanu3 TakvMx nokasaTtenen, Kak MMHUMarnbHas
JonycTMMas HafeXHoCTb, cpefHsas HapaboTka 4o peMoHTa 1 Tpebyemas akcniyaTalMoHHasi TOTOBHOCTL Mof-
BOAHOro 0bopynoBaHus.

YKazaHHble Nnokazarenu AomkHbl BbiTs NpeacTaBneHsl Npyu Belbope obopynoBaHus.

Ona kputudecku BaxHbiXx KWUM, yctaHoBneHHbix Ha nogsogHon MOA unu maHudonsaax, Tpebyemas
Ha4eXHOCTb, COOTBETCTBYIOLLas puckam, obycrnoeneHHbIM npoBegeHnem MTP, gomkHa ObiTe 0DecneveHa 3a
CYeT UCMOMb30BaHWs BbICOKOHAAEXHbIX AeTaNei Unu pesepBUpoBaHusa. OTO 0coBO0 BaKHO ONSA AATHMKOB,
BXOJSILLMX B CUCTEMY MPOTUBOABAPUMHON 3aLlUWUThl UMW aBTOMAaTUYEeCKOro ocTaHoBa. [JaHHble 0 HA4eXHOCTH
KPUTUYECKUX KOMMOHEHTOB U Y3NOB PEKOMEHAYETCS NoATBepXAaTh (PakTUYECKUMI 3KCNNyaTaunoHHBIMU No-
kazatenamu. [pun OTCYTCTBMM yKalaHHLIX NoKa3aTenen MoryT ObiTk UCNOMNB30BaHbl pe3ynbsTaTkl pac4eToB, UC-
NbITAHWA UK MHGOPMaLMs M3 oTpacneBol basbl AaHHbIx (Hanpumep, OREDA [9]).

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 21/118
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

rOCT P 71160—2023

5.5 ®yHKUMOHanbHble TpeGoBaHuUA

5.5.1 O6wme TpeGoBaHUA K pabo4ymMm XapakTepucTUKam

ObopynoBaHue NOABOOHON CUCTEMbI YpaBneHus, TpeboBaHna K KOTOPOMY YyCTAHOBMEHbLI B HACTOSALLEM
cTaHgapTe, AOMKHO OblTb adekTuBHbIM, oTBevaTs TpeboBaHWsaM §e30nMacHOCTM U 3aLUMTEl OKpYKatoLLen
cpegpbl. O6opygoBaHWe QOMKHO COOTBETCTBOBATE CNEAyoWMM OCHOBHbBIM (OyHKUMOHaNbHbIM TpeboBaHuam:

- obecneunBaTe aBTOHOMHYIO WM COBMECTHYH paboTy BCex NOABOAHbBIX KNanaHoB ¢ ANCTaHUMOHHBIM
yrnpaBneHuem;

- obecnevnBate ahdekTMBHOE NpeacTasneHne nHdopmaunn ana 6esonacHon paboTel CUCTEMBI U CO-
OTBETCTBYIOLLErO pearMpoBaHns Ha ycrnosus, Tpebyoline oCTaHOBKM TEXHONOMMYECKOro npoLecca;

- peanu3oBbLIBaTb PeXUM aBapUAHOIO OCTaHoBa 4OOLIYK 3a NepPUOL BpeMeHW, onpedenaeMbeiil HacTos-
WKMM CTaHAapToM unun TpeboBaHUAMW HAL430PHBIX OpraHoB, A4S BCEX CTagui SKkcniyaTauyu, BKNYas ogHo-
BPEMEHHO NpoBedeHue Takux paboT, kak DypeHre, 3akaH4YMBaAHWE Y PEMOHT CKBaXWH.

5.5.2 Pabo4yee paBneHue

Cuctema ynpasneHusa nogsonHon aobbiveid gomkHa obecnevmBars nogadvy ruapaBnn4yeckor XngKocTu
noa OaBreHueM, JOCTaTOYHbIM NS OTKPbITUS MOABOAHbBIX KManaHoB NpWM Hauxyglem CleHapuu, cOrmacHo
TEXHUYECKUM YCIOBUAM WM3roTOBMTENs KnanaHosB. MuHumansHoe pabodee gaBrneHue B rugpaBnuyeckon cu-
cTeMe OOMKHO BbITh, NO KpaiHen Mmepe, Ha 10 % Bbllle MUHUMAanNbLHOTO OABNEHUNA OTKPLITUA KnanaHa, onpe-
OeneHHOoro M3roToBMTeneM Ans Hanxyglux ycrnoBuid peanuayemoro npoekta. NageHue gaBneHns B cucteme
npw NepeknyYeHn NogBOAHOMO KnanaHa He OOMKHO AOCTUraTh NOPOroBOro 3Ha4eHus, Npu KOTOPOM NMpowuc-
XOOWUT OTKMOYEeHWe OPYrvx NO4BOAHbIX KNanaHoB.

HeobxoguMmo yuuTbiBaTh, YTO AaBneHue, KOTopoe TpebyeTcs ANnsA ynpaBneHWst CKBaXMHHbLIM Npegoxpa-
HUTENbLHBIM KManaHoM, Bbille AaBneHus, Heobxogumoro Ang ynpaeneHvs knanaHamu Ha [M®OA. MNMockoneky
daBrneHue, Tpebyemoe ONs OTKPLITUA YNPaBNaeMoro ¢ NoOBEPXHOCTM CKBAXVMHHOMO NpefoXpaHUTenbHOro Kna-
naHa, 3aeucuT oT gaeneHusa B HKT, koTopoe co BpeMeHeM W3MeHsieTcd B pesynbTate nageHuss daBneHus
B MnacTe, 3Ha4YeHue OaBreHus B NUHUM YNPaBNeHUs CKBaXWHHOIO MpefoXpaHWTENbHOro krnanaHa cnenyet
BblOMpaTe TakuM obpasom, 4Tobbl AaBrNeHWe Ha KnanaHe He OKasarochb CIMLLKOM BbICOKMM Ha 3aBepLiato-
Lem aTane aKcnayaTaunn CKBaXuHbl. BO3MOXHOCTL perynMpoBaHusi OnepaTopoM AaBreHus, NogaBaemoro
rmapaBnu4eckoil CUNOBOM YCTAHOBKOW B MMHUIO YMPaABMNEHUS CKBaXMHHBIM NPefoXpaHUTenbHbIM KnanaHom,
yMeHbLUaeT puck pOpMMUpPOBaHUsA M3BbITOYHOrO AaBneHWsl Ha KnanaHe Ha MPOTSXKEHWMW KU3HEHHOro UMKNa
CKBaXXWHbI.

5.5.3 KoHuenuwna 6e3onacHoro otkasa

MpoeKkTHble peleHns ANa NogBOAHON cMCTeMbl yNpaBneHus OoMmKHbl obecnedynBaTs neperos obopyno-
BaHus CI1/ B 6e3onacHoe COCTOsIHWE NMpW NoTepe aHeprn B rmapasnndeckon cucteme. OBbIYHO 3TO gocTura-
eTcsa 3akpbiTvem USV. 3akpbiTve knanaHa obecneynBaeTcsa OTKNOYEHWEM 3HEPTOCHABKEHMUA 3NeKTPUYeCcKnx
uenern unu cbpocoMm OaBneHus B rMApaBnuUyeckod NUHUK. Ecnu npuMeHsieTcsa NOMHOCTLH 3MeKTpudeckas
cucTema ynpaeneHus, To CML gomkHa nepexouTb B De3onacHoe COCTOSIHWE MpU MPeKpalleHUuu nogadu
BMNEeKTPOIHEPTUN.

[ns nogBoOgHOM CUCTEMBI YNPaBNeHUs He OOMNYCKAaeTCH BO3HWMKHOBEHWE OTKa3a, NpenAaTCTBYHLLErD Bbl-
NMOMHEHUID NOCINeoBaTENbHOCTY OCTAaHOBA TEXHOMOMMYECKOro npouecca ¢ 3akpbiTUEM YNpPaBrseMoro ¢ no-
BEPXHOCTMW CKBaXXMHHOMO NpefoxXpaHUTeNnbLHOro KnanaHa U NogBoaHoro NpeaoxpaHuTensHOro Knanaxa.

5.5.4 Bpem#s oTknuka

5.5.4.1 3akpbITe KNanaHoB

5.5.4.1.1 O6wume nonoxeHms

OcHOBHOE OrpaHuW4yeHne Ha Bpems OTKNKMKA NOABOAHOW CUMCTEMbI YNpaBneHus onpegensetca Tpebosa-
HWEeM K BpEMEHW peanu3auny nocneaoBaTenbHOCTU OCTaHOBKM A0BLIMM NPU NOCTYNINEHWW COOTBETCTBYHOLLEN
KOMaHAbl OT CUCTEMbI YNpaBneHns TEXHOMOrMYeCcKMM MpPOLIeCCOM Ha MOpPCKoW nnatopMme unu GeperoBom
KOMMIeKce B NOABOOHYK CUCTEMY ynpaBrneHus. Ecniv 3akpeiTue knanana Ha obopygoeaHumn Cl[ asnsetca
CPEACTBOM 3aLUMThl PACMOMOXEHHOTO HWXe Mo NOToKy TpybonpoBoaa OT NpeBbILeHUs AaBMNeHWs, TO Bpems
OTKNMKa OOMKHO BbiTb MEHbLUEe BPeMeHW, NpM KOTOPOM LOCTUraeTcs aBapuiHoe 3HavyeHWe daBneHus Ons
aToro TpybonpoBoaa npu NpogomkeHu nogaydm donouaa.

5.5.4.1.2 TpeboBaHue K pexnMy 3akpbiTUA KNanaHoB B SKCTPEHHOW CUTyaL K

Ecnv BO3HMKHOBEHME OTKAa3a B CMCTEME YNpPaBNeHus TEXHONMOrMYeckMM NpoLLeccoM Ha MOPCKOW nnar-
copme 1unu BeperoBoM KOMMIEKCE He NMPUBOAWUT K NepeBoay NOABCAHLIX NMpefoXpaHUTenbHbIX KnanaHoB B
3aKpLITOE COCTOSIHME W MpU 3TOM NpogormkaeTca Aobbiua, To B cucTeme ynpaeneHua CM gomkeH BbiTb
NPeaycMOTPEH PEXMM 3KCTPEHHOro OCTaHOBa, MpWM peanu3alyMyM KOTOPOro BbIMOSHAETCA nocrnefoBaTenb-
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HOCTb Be3onacHoro 3akpbiTus knanaHoB Ha [PA. B gaHHoW nocnenoBaTenbHOCTM YNpaBnsaemble C MOBEPXHO-
CTW CKB2XWHHbIE NMpefoXpaHuTeNnbHble KnanaHbl OOMKHbI 3aKpbiBaTbCA B NOCMEAHIOW odYepenb. Ecnu pexum
3KCTPEHHOTO OCTAHOBA BKMOYAeT cbpoc AaBNeHWUs B TMApaBnUYeCcKNX NUHUAX CUCTEMbI YNPaBMNeHus, To Npu
nocriegyLeM BOCCTAHOBNEHUN OABNEHUSA B YKA3aHHbIX NMUHUAX He OOMXHO NpoUCXoauTb aBTOMaTU4eCcKoro
OTKPbITWA 3aKPbITLIX KMNanaHoB Ha NoABOAHOM 0B0opyaoBaHUM.

5.5.4.1.3 TpeboBaHWs K BpeMeHM 3aKpbITUSA NOABOAHBLIX NPeaoXpaHUTENbHbIX KNanaHoB B HOPManbHOM
pexume

[Mpy nonyyeHUn KOMaHdbl HA 3aKPbITME MaKCMMarbHOE BPpeMsl OTKIMKAa AN NoABOAHOMO NpeaoxpaHn-
TENLHOro KnanaHa He JomKHO npeBbiwats 10 MUH. [INa KycTOB, COCTOSALLMX U3 HECKOIBKMX CKBAXWH, Npedo-
XpaHWTenbHble KnanaHbl Ha MOA gomkHbl ObITh 3aKpbIThl B Npegenax 10 MuH.

5.5.4.1.4 TpeboBaHMA K BpeMEHM 3aKpbITUA NOABOLHOIO NpefoXpaHUTENbLHOMO KnanaHa B 3KCTPEHHOM
cuTyauum

[Mpy BO3HWKHOBEHWMM OTKa3a B MOABOOHOW CUCTEME ynpaBrneHWsl AOMKHO OCYLLEeCTBNATLCH 3KCTPEHHOE
3aKpbITUE NOABOLHOMO NPeLOXPaHUTENBHOTO KanaHa, Npyu 3TOM PeXuM 3KCTPEHHOMO OCTaHOBAa AOMKEH ObiTh
peanu3oBaH ¢ y4eToM Tpeboeanuin 5.5.4.1.1.

5.5.4.1.5 OrpaHunyeHusa Ha Bpema cpabaTbiBaHuA

Bpems 3akpbITMa 0QHOTO NOABOAHOIO NPefoXpPaHUTENBLHOMO KnanaHa (kak YacTek obOLero BpeMeHu oT-
KINWKa) He JOMKHO npeBbiwaTth 3 MUH. [JaHHOe orpaHuYeHne MOXKET He Y4MTbIBaTbCs, ecnu Ao6blva U3 CKBa-
XWMHbI, B KOTOPOW yCTaHOBMNEH cooTBeTcTByOWMI USV, yxke ocTtaHoBNeHa NocpeacTBOM peanusanmm KoMaH-
Ibl HA 3aKpbITUe OPYTUX KNanaHoB W/WNK WTYLEePHOWN 3a4BWKKM.

5.5.4.1.6 OTKas cucTeMbl BCOMOraTerbHoro gasneHus

OTkas cucTemMbl BCnoMOraTensHOro AaBneHus He JOMKeH NpensTcTBOBaThL Nepexony NoABOAHOrO npe-
[OXPaHUTENBHOMO KranaHa B HOpPMarnbHO 3aKphiTOe COCTOSIHME NPU CHUXEHUW OaBNeHUs B rMapaBrnnyeckon
cucteme.

5.5.4.1.7 3aBucumMocTb Mexay TpeboBaHMAMK K cpabaTbiBaHUo cucTemM 6e30nacHOCTU pai3epa u Tex-
HomorM4yeckon nnatopmbl U TpeboBaHUAMK K cpabaTbiBaHWIO NOLBOOHOW CUCTEMbI YNpaBrneHus

Bpemsi oTknuka Ha KOMaHAy 3akpbiTUS HA4BOAHOrO NPefoXpPaHUTENLHOro KnanaHa Ha nnatdgopme/be-
peroBon Nnollaake UNv B pansepe nocne nofa4vv KOMaHabl ycTaHaBNMBAETCA B COOTBETCTBUM C TpeboBaHua-
MU HOPMaTUBHBIX JOKYMEHTOB K 6e30nacHOCTM TEXHOMOMMYeCcKoro obopya0BaHUA U He CBAA3aHO CO BpEMEHEM
pearMpoBaHUA NOABOAHOW CUCTEMbl ynpasneHus. Mpu 3ToM ykasaHHoe Bpems cpabaTblBaHusl He ABMnseTcs
YacTbH TEXHWYECKUX YCIOBWIA CUCTEMbI YIPaBMNEHUs, HO OOMKHO YHYMTLIBATLCA NPW OLleHKe obLLel CucTeMbI
©esonacHocTn.

5.5.4.2 OTKpbITME KNanaHoB

Ecnu oTcyTcTBYyeT BO3MOXHOCTL BbIpaBHMBaHUA aeneHus Ha USV nepen ero oTKpbITMEM, TO BpPEMS
OTKPBLITWA KNanaHa He JOIPKHO NpeBbIwaTh 3 MUH. [laHHOoe TpeboBaHWE MOXHO HE YUMTLIBATh, eCMK Ha NMHUK
YCTaHOBINEH APYIron KnanaH unu yCTPOMCTBO PEryrnuMpoBaHusA NoToKa, 3akpbiTUe KOTOPOro No3BOSIUT OrpaHu-
YWUTb BpeMS BO3OENCTBUA Nepenaga aasneHus Ha USV.

5.5.4.3 MNMoaTeepaeHne BpeMeHu OTKNKKa

[na nogTBEpXOEHUSA TOro, YTO BPEMSA OTKMNMKA NPOEKTUPYEMON NOABOAHOWM CUCTEMBI YNpaBNeHus (4o ee
MOHTa}a) OTBeYaeT YCTAHOBMNEHHLIM LIEMAM, MOXHO UCMONb30BaTh OAWH U3 CMEeAyHLLUX YeThipex MeTOA0B:

a) MOOEenWpOBaHWE CUCTEMbI YNPABMNEHUSA C UCMOMNB30BAHWEM NapaMeTpPOB MAeanbHO YNpyroro Lunax-
rokabens 1 TeXHWYeCKUX NapameTpoB kfanaHa, kak npaBuno, NpenocTaBnseMbiX W3roToBuTenem. [JaHHbIRA
noaxon 0ObIYHO MO3BONAET NOMYYNUTh CaMyto KOHCEPBATUBHYIO OLIEHKY BpeMeHWU OTKINKA;

b) MogenvpoBaHMe cWCTeMbl YMpaBreHus C WCMofb30BaHWeM MNapamMeTpoB yNpyronaiacTM4eckoro
wnaHrokabens, OCHOBaAHHLIX HA pe3ynkTatax U3MepeHusa AaBneHus U obbema ruapaBnuyYeckoi XUOKoCTH B
wnaHrokabene anuHon He MeHee 30 M. Nony4YyeHHbIE OaHHbLIE UCMOMbL3YHTCA BMECTe C TEXHUYECKMMU napa-
MeTpamu knanaHa, NpefoCcTaBnsieMbIMU U3TOTOBUTENEM;

C) MoOenupoBaHWe CUCTeMbl YNpaBneHuss AN YTOMHeHUs napamMmeTpoB Lenu ynpasneHus, paboyero
OaBINeHWs, XapakTepUCTMK MCMNOMTHUTENLHOIO YCTPOWCTBA, Ha OCHOBE NpUMeHeHus oTkanvbpoBaHHOW Moge-
nn, oTpaxarLlen hakTuyeckne CBOMCTBa MaTepuana LnaHrokabens;

d) u3amMepeHue BpeMeHW OTKNUKa C NpUMEHEHMEM peansHoro obopyaoBaHus.

5.5.5 ®yHKUMOHanbHbIe TpeboBaHUA

5.5.5.1 VicnblTaHne Ha repMeTUYHOCTb U ANarHoCTHUKa

MNogBogHas cucTema ynpaeneHus AormkHa obecnedymBaTb NpoBedeHWe QMarHOCTUKM WM UCMbITaHWIA Ha
repMeTMYHOCTb MOOBOAHOIO 060pyLOBaHMA corfacHo TpeboBaHUAM NMPUMEHMMbIX HOPMaTUBHBIX AOKYMEH-
TOB. B cocTaB Takux UCMbITaHWA BXOAWT NpoBepKa repMeTUYHOCTU YyNpaBisieMoro ¢ NOBEPXHOCTU CKBaXWHHO-
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ro NpefoXpaHUTENbLHOMO KnanaHa, NogBOAHOMo NpefoXpaHWUTENbHOro KnanaHa v NpoBEpPKa OTCEYHbIX Knana-
HOB CHUCTEMbI 3alnThl TpybonpoBoaa oT M3bbiTodHOro AaeneHus. lNogBogHas cucTema ynpasneHus OoMmKHa
obecrnevynBaTh BO3MOXHOCTb AUArHOCTUPOBAHWS OTKIIOHEHWIA, B Cllydae HECOOTBETCTBUA Pe3ynkTaToB MCMbI-
TaHWN Ha repMeTUYHOCTb YCTAHOBIEHHLIM KPUTEPUSIM.

5.5.5.2 BriokMpoBKK

Heobxoaumo npoBegeHne oLeHKkW cnegyowmnx 6nokMpoBok B cocTaBe (hyHKUUA CUCTEMBI YNPaBieHWUs:

- 3anpeT Ha OTKPbITUE YNPaBNAEMOro C MOBEPXHOCTW CKBAXKWHHOMO MpefoXpaHUTENbHOro KranaHa,
©Cru He 3aKpbiTa JKCNnyaTaluMoHHas KOPEHHas 3afBuKKa WK 3KCnnyaTaunoHHas 6oKoBas 3aiBWKKa;

- 3anpeT Ha 3aKpbiTWe YNPaBNAEMOro C MOBEPXHOCTW CKBaXXMHHOMO MpefoXpaHUTENBHOrO KranaHa,
ECNnK He 3aKpbiTa 3KCNMyaTalMoHHasa KOPeHHas 3afBUXKa UMK 3KCNnyaTaluMoHHaa DOKOBRasA 3a0BUKKA;

- 3anpeT Ha OTKPLITUME MEepenycKHOro KnanaHa, ecriv He 3aKpbiTa 3KCcnnyaTtauuoHHasi KopeHHas 3ag-
BMXKKA;

- 3anpeT Ha OTKPbITUE 3KCMNyaTauuoHHOW BOKOBOM 3aBWKKW, €CMNW 3KCMyaTaunoHHas WTyuepHas 3a-
OBWXKA HEe HAX0OUTCH B 3a4aHHOM MOMOXEeHUN.

5.5.5.3 HapylieHune repMeTU4HOCTH YyNpaBnsgemMoro ¢ noBepxHOCTU CKBaXUHHOMO NpefoXpaHuTensHOro
KnanaHa unu obopynoBaHUA UHTEMNMNEKTYaNnbHOro 3aKaH4YMBaHUS CKBaXMHbI

[MpOHWKHOBEHME CKBaXWHHOTO brovaa B NUHWMK MOABOOHOW CUCTEMbI YNPaBIEHUNA B pe3ynkTare Ha-
pyLUEHUSA FEPMETUYHOCTU B MHTepdencax ynpaBnsemMoro ¢ NoBepPXHOCTU CKBaXKMHHOIO NpefoXpaHnuTenbHO-
ro KnanaHa unu obopyqoBaHWMA MHTENNEKTYanbHOro 3aKaH4YMBaHWA CKBaXKMHbI HE LOMKHO MpensiTcTBOBaTb
nepesody B 6e3onacHoe CocTosiHME NOABOAHOIO NpeaoXpaHuTeNbHOMo KnanaHa.

5.5.5.4 Hpgnkauua cocTtoaHus

PacnonoxeHHoe Ha NoBepXHOCTW 0O0pyOBaHWE CUCTEMBI YNIpaBNeHusa AoMKHO obecneunBaTh oTobpa-
XeHne MHopMaLuUK 0 peadynsTaTtax cpabateiBaHus BbIDpaHHOW ruapaBnuyeckon yHkunn. B 3aBucumocTy
OT annapaTtHbIX CPeACTB NofobHas UHOMKALMA MOXET OCYLLEeCTBMSTLCA C NMOMOLLbID PacxoqoMepoB, AaTyu-
KOB JaBMeHWsi, MAHOMETPOB, aTYNKOB NMOMNOXKEHUA UMW OaTYNKOB pacxoaa.

5.5.5.5 3awuTa NnoABOAHOrO NPEAOXPAHUTENBHOrO KnanaHa, ynpaensieMoro ¢ NOBEpXHOCTM

KoHCTpykuMa cucTeMel ynpaBneHusl 4OMmKHa obecneyvmMBaTth NMNaBHOE NepPeKpLITUE MOTOKA CKBAXWUHHON
NPOAYKUUK CKBaXKMHHLIM NpeaoxXpaHuTenbHbIM KnanaHoMm nocne nonyvYeHns KoMaHabl Ha 3aKkpbiTUe C y4eToM
TpeboBaHui 5.5.4. [laHHoe TpeboBaHne MOXeT BbITh peanuM3oBaHo NOCPeaCTBOM NMPUMEHEHUS crneLmanbHbIX
3KCMNyaTaUuMOHHLIX MpoLenyp WM BBEAEHWEM BPEMEHHOW 3a4epKW Mocne 3akpbliTuA 3aaBwkek Ha [MPA.
BbiBpaHHbIM NOAXOA He AOMKEeH OKasbliBaTb BIUAHWUSA HA 3aKpbITME MOOBOAHON CUCTEMOR ynpaBneHus ynpas-
NAEMOro ¢ NOBEPXHOCTU CKBAXWHHOIO NpeaoXpaHMTENbHOro KnanaHa B pexXmMe 0CTaHoBa.

5.5.5.6 lNpomeiBKa rMOpaBnUYecKOn NUHUK YyNPaBNsaeMoro ¢ NOBEPXHOCTU CKBAXMHHOIO NpegoxpaHu-
TenbHOro KnanaHa

Mpy NpoeKkTUpoBaHUN HEOBXOANMO NPEAYCMOTPETE BO3MOXHOCTL BbINOMHEHWUS MPOMBIBKM rugpaBnuye-
cko NuHUKM Mexay MNMMY 1 cKBaXUHHLIM NpeoXpaHUTENbHLIM KNanaHoM Bo BpeMsi YCTaHOBKM W NPK nocnegy-
towen akcnnyataumn. [JaHHasa gyHKumsa MoxeT OblTb peanu3oBaHa 3a cyeT yctaHoBku B [TMY cneumanbHoro
NPOMBLIBOYHOTO KnanaHa. [poMbiBka ruapaBnnMYyeckonr NMMHUK He JOIMKHa NPUBOAUTL K NafeHuo JaBNeHus B
cUCTeEME YMpaBNeHUs, KOTOPOE MOXET 0Ka3aTb BMUSIHWUE HA OPYre CKBaXMHbI.

5.5.5.7 Be3sonacHoe OTKIIOYEHWE NMPU NPOBEAEHUW BHYTPUCKBAXMHHBIX paboT

[OomkHa BbbiTb NpegycMOTpeHa BO3MOXHOCTbL Nepenayvn yHKuui ynpasneHusa MNOA oT nogBogHoON cu-
CTeMbl YNpaBneHns K CUCTeMe yrnpaefieHns 3akaH4YnMBaHUeM/KanuTarbHbLIM PEMOHTOM CKBaXXWHbI NpWU NpoBe-
OEeHWM COOTBETCTBYIOLLMX BHYTPUCKBaXKUHHBIX paboT.

5.5.5.8 COpoc 1 yTe4ka ruapaBnnyecKon XngKocTu

Obbembl cbpoca 1 yTeuku rupaBnUyYecKor XUAKOCTU BO BHELLHIOK Cpeay He AOMKHbI NpeBkbIlaTh 3Ha-
UYEHWS, YCTAHOBMNEHHLIE HOPMATUBHLIMW JOKYMEHTaMK. BennunHa BHyTPEHHERN yTeukn rmapaBnnuyeckon xua-
KOCTUW He JOMKHa NPeBbILLATL 3HAaYeHUe, YCTAHOBINEHHOE B TEXHUYECKUX YCITOBUAX W3rOTOBUTENS MOABOOHON
CUCTEMbI YyNpaBreHus.

BHyTpeHHsAs1 yTeuka He JOMmKHa BNMATE Ha paboTy npegoxpaHnTenbHbIX KNanaHoB, B YAaCTHOCTK Ha WX
3aKpbITHE.

[ns 3aMKHYTOW CMCTEMBI YNpaBneHnsl BO3BpaTHaa cUCTeMa AOMKHA ObITh paccynTaHa ucxonsa M3 06n-
emMa MakCcuManbsHO AOMYCTUMORN YTeYKN.

5.5.5.9 YcTo4mMBOCTb K Harpyakam

KOHCTpyKLMS cucTembl YNpaBneHus JOMKHa BblAeKMBaTb MPOEKTHble Harpy3kn 6e3 yxygleHus 3JKc-
nnyaTauuoHHbIX NapaMeTpoB, NPeBblleHWA AOMNYCTUMbIX HANPsXXeHWA UNU OTKNOHEHUS OT APYTUX TEXHUYe-
CKux TpeboBaHuiA,

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24 /118
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

roCT P 71160—2023

5.6 TpeboBaHUA K NPOEKTUPOBAHUIO

5.6.1 O6wme TpeboBaHNA

lMogBogHasa cucTemMa ynpaeneHus fomkHa obecnevnBaTh HagexHyo 1 BesonacHy akcnnyaTauunio obo-
pyacsanusa CM[. MpoekTHble pelweHns OOMKHBI NpegycmaTpuBaTh cpeactea ans besonacHoro octaHoBa 4o-
ObluM Npy oTKaze obopyaoBaHMA MKW NOTepe YNpaBieHUa OT [MaBHOW CTaHLMKU yNpaeneHus.

YyBCTBUTENbHbIE K BHELWIHEMY BO3OENCTBUIO ANEMEHTLI, Takue Kak anekTpudeckne pasbeMel, rugpasnm-
Yyeckne MydTbl U naHenu ynpaenexdus MNOA, oomKHbl UMETh 3alUWTHBLIE YCTPOWCTBA ANA 3alnTbl MHTepden-
COB MpMW OTKNIOYEHUM pasbeMOB, NpeAoTBpalleHns hOpMUPOBaHUA TBEPAbIX OTNOXEeHU M BMonornyecko-
ro obpacraHus.

MocTaBLMK ¥ 3aKa34vK QOMKHbBI HAa paHHen cTagun NpoekTa corlacoBaTe TpeboBaHus K MHTepdencam.

5.6.2 MeToabl NPOEKTUPOBaHUA

5.6.2.1 OBbopygoBaHve Nof BHYTPEHHUM JaBNEHWEM

Bce anemeHThl, pabotawwme nog gaeneHnem ceeiwe 0,07 Mla, gonkHel cooTBeTcTBOBaTh TpeboBa-
HUSIM CTaHOApTOB Ha COCyAbl NoA OAaBMEHUEM W TMOPOaKKyMynaTopkl, Takum kak FOCT 16769, TOCT 17411
(cm. makke [10], [11]).

5.6.2.2 BnekTpuyeckue ycTponcTea

Bce anekTpomoTopbl, NyCKOBbIE YCTPOWCTBa U ApYyrve anekTpuyeckme YCTPOWCTBA AOIMKHbI COOTBET-
cTBOBaTb TpeboBaHMAM HOPMATHMBHO-TEXHUYECKMX JOKYMEHTOB, pernaMmeHTUpYLWKNX NCNonb3oBaHue obopy-
LOBaHWs B NPeAyCMOTPEHHbIX MPOEKTOM YCNOBUAX OKpPYKaKLen cpeabl.

5.6.2.3 TpybHas obBaA3ka

Heobxoanmo yunTbiBaTb BO3MOMXHOCTb YCTanoCTHOTO paspylueHus TpyOHol oBBA3KM Ha nogBOAHOM
obopydoBaHuv BcrieacTeue delcTBus Bubpaunu. Bes Tpy6GHaa obedAska gomkHa BbiTe 3adMkcMpoBaHa Ha-
OEeXHBIMU KpenexHbIMy cpegctBamMu. TpybHaa obBa3Ka gomkHa oTBevyaTb TpeboBaHUaM AeNCTBYOLWMUX HOp-
MaTVBHBIX JOKYMEHTOB Ha TpybOHyto 06BA3Ky (makxe cm. [12]).

5.6.3 AHanu3 Nnpu NPoeKTUPOBaHUKU

5.6.3.1 Obwme nonoxeHus

B npouecce npoekTMpoBaHWA MNOABOLHON CUCTEMbI YMpaBNeHUsa B Lenax ycTaHoBnenus TpeboBaHui
(HanpyumMep, paboyux xapakTepucTWK KU T.0.) B COOTBETCTBMM C TUMOM CUCTEMbI YNpaBneHWst JOMKHbI ObITh
NpoOBeAeHbl criedyoLle BUAbI aHannaa:

- paboTbl U BpEMEHU OTKITUKA MMAPaABNUYECKON CUCTEMBI;

- CUCTEMbl 3HeprocHabxeHus;

- 3MEeKTPUYECKON CUCTEMbI CBA3M;

- ONTUYECKOW CUCTEeMbI CBA3M;

- CKOpOCTW Nnepefavn AaHHbIX;

- MPWYKH U NOCNeACcTBUIA OTKa30B 0b0pya0BaHUS,

- HagexHocTW, paboTocnocCoBbHOCTM U PEMOHTONPUTOAHOCTH;

- Be3onacHOCTU (ecrnm NPUMEHUM).

B panbHelwem no Mepe pa3BuUTMs NPOEKTa BLINOMHAKT cnegyouie Buabl aHanusa:

- HagexHocTW, paboTocnocobHOCTM M PEMOHTONPUTOAHOCTH;

- MPWYYH U NOCNEeACTBUIA OTKa30B 0b0opyaoBaHUS,

- CTPYKTYPHBbIA (CTaTUYECKUIA).

Mpy NpoeKkTUpOBaHMUM OOMKHO ObiTs MPOBEAEHO MOAENUPOBaHME CUCTEMLI YNpaBneHus ons Bepudun-
Kauuu TpebyemMoro BpemeHn OTKPbITUA W 3aKkpbiTUA. [pyM MoaenMpoBaHK BpeMEHW OTKIMKA He AOMKHO y4u-
ThIBATbCA AaBMEHWE B CKBaXMHE, CNOCODCTBYOLLEee 3aKpbITUI0 BHYTPUCKBaXKMHHOIO KnanaHa. lNMpn mogenupo-
BaHWM HEODBXOOMMO Y4YMTbIBATL YXyOLUEHWE BPEMEHUN OTKIMKA U3-3a U3MEHEHUWS MMNOTHOCTW rMapaBnn4eckomn
XKUOKOCTU 1 YBENUUEHUs ee BA3KOCTU. [pu NpoBeaeHUU aHanu3a MOXeT ObiTb y4YTEHO BNUAHME BCMOMOra-
TENLHOrO OABMEHMS Ha 3akpbiTMe 3amnopHol apmaTypbl. OgHako, NocTaBlWMK AomKeH obecneunTs COOTBET-
CTBME CUCTeMbl yrpaeneHusa TpeboBaHMAM HacToswero ctaHgaprTa 6e3 Mcnonb3oBaHUs BCMOMOraTensHOro
OaBneHus.

5.6.3.2 [mapaBnuyecKkne cucTembl

B pesynsrate npoBeneHus aHanu3a OMKHO ObiTb NOATBEPXKAEHO, YTO rMAapaBnMyeckas cuctema bes-
onacHa M COOTBETCTBYET 3KCMMyaTauMOHHbLIM TpeboBaHUAM Npu BCeX pexumax paboTbl. Huxe npueeneHsbl
XapakTepuUCTUKN rMapaBnMYeCcKoi CUCTEMbI, NOAMEXallue aHanumay:

- BpeMS BOCCTaHOBMEHUS OAaBMNeHWsl B TMAPaBMMYECKON CUCTEMe Mocre 3akpbiTMs kKnanaHa (cbpoca
OaBneHus);
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- BpeMs 3aKpbITUS M OTKPbITUSA KIanaHoB Mpyv MUHUMAarbHOM U MakcumanbHoOM paboyem gaBneHuu;

- BpeMsi BOCCTAHOBIEHWA OaBNEHWUS Mocne OTKPbITUA KnanaHa;

- BpeMs BbIMOMHEHWS 3a4aHHON NOCMefOoBaTENbHOCTU OTKPLITUA KIanaHoB, HanpuMep npu OTKPLITUK
knanaHoB Ha MN®A (be3 yueTa BpeMeHN NepekniuyeHns WTYLEepHON 3a0BUXKN);

- YCTONYMBOCTbL MOMOXKEHWUS OTKPLITBIX TEXHOMOMMYECKMX KNanaHoB W KNnanaHoe ynpasneHus npu name-
HEHWW OaBrneHwsi BcnegcTBue cpabaTtbiBaHUs OpYrMx knanaHoB B cucTeme (OTBeTHoe cpabaTtbiBaHue ynpas-
JISOLWEro knanaHa, YacTMYHOe 3aKkpblTUe TEXHOMOMMYECKOro KnanaHa v T.4..);

- YCTOM4YMBOCTb MOJNIOXEHWSA BHYTPUCKBAXKMHHOMO KNanaHa 1 NoABOAHOrO NpeaoxpaHUTEeNbHOTO KnanaHa
npw M3aMeHeHUn OaBneHns BcrneacTeue cpabaThiBaHWS OPYTUX NPeaoXpaHUTENbHbBIX KNTAanaHoB UMK KrnanaHoB
B CUCTEME VHTENMEKTYanbHOro 3akaHunMBaHWs CKBaXWHbI (OTBETHOe cpabaTkiBaHue yNpaBnsoLLEero KrnanaHa,
YaCTUYHOE 3aKpbITUE TEXHOMOMMYECKOro KnanaHa u T.4.);

- BPEMSs OTKINWKa TEXHOSIOTMYECKUX KnanaHoB npu nogade obuwien KomaHObl Ha 3akpbiTWe, Hanpumep
npv aBapuiHOM ocTaHoBe co cbpocom faBneHus Ha nnatgopme unm beperosoi nnowaake unm cbpoce aae-
TNEHUS B rMApaBnMYecKux NMHUAX CUCTEMbI YPaBNEHNUS;

- BpeMs OTKMKUKA U U3MEHEHWE AaBMeHus NpyM OQHOBPEMEHHOM cpabaTbiBaHNKM HECKOMBKUX LUTYLEePHbIX
3a[BUXEK;

- BpeMs OTKMWKAa U M3MeHeHWe AaBneHus npu cbpoce ruopaBnrMYecKon XXUAKOCTU B MOPE A OTKPLIThIX
rmapaenn4yeckMx CUCTEM;

- BpeMs OTKIIMKA U M3MEeHEeHWe AaBNeHus A8 3aMKHYThIX TMAPaBlMyeckux CUCTEM;

- MakcuMMarsbHble CKadky AaBneHust B obpaTHOW NUHUK, KOTOPbIE MOTMYT MPMBECTM K YACTMYHOMY OT-
KPBITUK 3aKPbITbIX TEXHOMOMMYECKUX KManaHoB U MOBPEXOEHWUIO TMAPaBIUYECKMX KOMMOHEHTOBR, MMEKLWUX
OrpaHu4eHusa No NPOTUBOAABMNEHUIO;

- BNUSIHWME OTKA3a NOABOAHLIX TMAPaBNUYECKUX aKKYMYNATOPOR M HACOCOB B 06paTHOW NUHMK Ha Bes-
OMacHOCTb CUCTEMbI 1 3aKpbiTUE TEXHONOIMMYECKMX KIlanaHoB.;

- BNUSIHWE NageHus OaBNeHUs 3apaaKn NoABOLHbIX aKKyMYIATOPOB;

- CKOpPOCTb NOTEPU rMapaBnUYeCcKon XXUOKOCTH;

- CMATWE TMOPABNUYECKUX NMUHUIA, NPOHUKHOBEHUE B HUX MOPCKOW BOAbLI W Tak Janee us-3a pasHuubl
MEeXOy FMOPOCTAaTUYECKMM W BHYTPEHHWUM [OaBMeHWEM, BbI3BAHHOW nepenagoM OaBNeHWUst U U3MeHEeHUEM
NNOTHOCTK NUAa;

- aHanuWa cucTeMbl NoJayvyv XMMUYECKUX peareHTOoB AN MOATBEP¥AEHUA TOro, YTO MNofada peareHToB
B CKBa)KWHbI B npouecce fobbiuun, a Takke npu nycke n octaHoBke Cl cooTBeTCTBYET NPOEKTHOMY YPOBHIO
400bI4M M JaBNEHWIO HA YCTbEe 3aKPbIThIX CKBAXKWH.

5.6.3.3 CucTtemMbl anekTpocHabXeHns

B npouecce aHanuaa cucTeMbl 3HEProcHabXeHns AOMmkHbl ObITh ONpeaenexsbl cneayoLl e napameTphbi:

- HanpsbkeHue Ha [N3M npu MakcmansHOW M MUHUMAanNLHON Harpyake;

- HanpsbkeHwe Ha MN3M npu makcumanbHOM M MMHWManbHOM YMcile NOAKITHYEHHbBIX MO4BOAHbIX MOAOY-
nen ynpaeneHus;

- HanpsbkeHne Ha M3M npu MakcumanbHON 1 MUHUMAanbHON ANUHE WaHrokabens;

- HanpsbkeHue Ha [M3M npu MCNonb3oBaHWKM CUCTEMbI pacnpeferneHns ¢ pe3epBruporaHmemM 1 6es3 pe-
3epBUPOBAHUA (eCnu NPUMEHUMO);

- HanpsbkeHue Ha MN3M c yyeTom napameTpoB kabensi NpyM Cyxol MU MOKPON M30nsauMK WwnaHrokabens,
ecnu NPUMeHUmo;

- HanpsbkeHWe Ha M3M npu orpaHMYeHUMn Takux napameTpoB Kabensl, Kak MHAYKTMBHOCTb, €MKOCTb,
COMPOTMBMAEHME U MPOBOAMMOCTL (HEKOTOPbIE NapamMeTpbl MOTYT U3MEHATBLCA Npu pa3melleHnn kabens nog
BOZOM);

- npefenbHble OONYCTUMbIE YPOBHM MEXAHUYECKUX HANpPsKeHWn B anemeHTax MN3OM ana wrartHoro pe-
*uma paboTbl U NPY BOZHUKHOBEHWKN OTKMOHEHWN;

- MWHUMarbHbIE U MakcMalbHble 3HadyeHus notpebnaemoit CMN mowHocTy;

- MakCcUMarsbHbIA TOK;

- K03dh(OMLMEeHTbI MOLLHOCTM AN51 BCEro gvana3soHa pabo4mx yCrnoBMiA CUCTEMbI YNpaBieHus.

5.6.3.4 3nekTpuyeckne cUcCTeMbl CBA3N

B npouecce aHanuia 3nekTpUYecKUX CUCTEM CBA3W OOIDKHbI ObITb ONpepeneHsl cnegylollue napa-
METpbI:

- HanpskeHwe curHana B MN3M 1 TenekoMmyHMKaunmoHHOM 0bopydoBaHWKM Ha nnatdopme/GeperoBow
naowanKe npyv MMHUManbHOM 1 MakCUmarnbHOR AnHe WwWaHrokabens;
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- HanpsikeHue curHana B [N3M n TenekoMMyHUKaUMOHHOM obopyaoBaHuM Ha nnatdgopme/beperoBoi
nnowiagke npyu MMHUManbHOM U MakCMMarbHOM YMChe NOOBOAHbLIX MOAYMNER YyrnpaBneHUs, NoOKMIOYEHHbIX K
NoaBOAHOM CUCTEME 3HeprocHabxeHus;

- HanpsikeHue curHana B N3M u TenekoMMyHUKAUMOHHOM oDopyaoBaHuM Ha nnatdopme/beperoBoi
nnowiagke npu Hauxygwmx AoMyCTUMbLIX NapaMeTpax kKabenbHOW NUHUK, BKIHOYAA MHOYKTUBHOCTL, EMKOCTb,
COMPOTUBIEHWE W NPOBOAUMOCTE (HEKOTOPbLIE NapameTpbl MOTyT U3MEHATHCA NPU pasmelleHnn kabens nog
BOAOW W MOTYT UMETb MECTO PACXOKOEHWUS MEXAY PacHeTHbIMKU NapamMmeTpamMu 1 AaHHBIMW N3rOTOBUTENS);

- MOMEXM B NOMoce YacToT CUrHana, BHOCMMbIE pa3melllaeMbiMIK NOA BOAOW U HA MOBEPXHOCTH YCTaHOB-
Kamu aHeprocHabxXeHWs1 UMK OPYrMMU MCTOMHUKAMU 3NEKTPOMArHUTHEIX MOMEX;

- TapMOHUYECKME COCTABNAKLME HaANPSKeHUA ONA pasMellaeMblX Nod BogoW WU Ha NMOBEPXHOCTU MpuU-
€MHUWKOB;

- HanpsikeHue curHana B MN3OM n TenekoMMyHuKaumoHHoOM obopyfnoBaHun Ha nnatdopme/beperoBoin
nnowagke npy napameTpax kabens Ans BapuaHTOB CyXOW M MOKPOR M3onsunu wnaHrokabens;

- yacTtoTa 6MTOBbLIX OWKMBOK M COOTHOWEHKe curHan/wym B N3OM 1 TenekoMMyHuKaunoHHoM obopyao-
BaHUK Ha nnatdopme/beperoBoi Nnowagke npyu MUMHUMAanNbLHON M MakcMMansHOW AnMHe WnaHrokabens;

- onpefensieMble NapaMeTpaMmy Moaema OOMYyCTUMbIE M3MEHEHUS aMNNUTYAbLl B Mpedenax nonockl Ya-
CTOT NpY MUHMMATNbLHOM M MakCMManbHOM KOMWYEeCTBe NMOABOOHLIX MOAYMNEW ynpaBneHus, NoAKMHYEHHBIX K
NnoJBOOHON CUCTEME 3HEeProcHabKeHus;

- BPEMSs NMPOXOXAEHWs CUrHana Ons KOMaH4 OT NyHKTa ynpasreHusa K NogBogHoMy 06opynoBaHMio 1
BpeMsa nepefadqu 4aHHbIX OT NOABOAHOrO 0bopynoBaHWs K MYHKTY ynpaeneHus. Bpems npoxoxgeHus curHa-
na gomKkHo ObITe onNpegeneHo AN MakCUManbHoro Yncna Todek dhopMmMpoBaHUA daHHbIX W MakCUMansHoro
yucna noABOAHBIX Moaynen ynpaereHus, NOACOEAWHEHHbLIX K OOHOW INMWHWW; CNedyeT YYMTbIBaTb 3arpy3ky
MUHUN CBS3WM APYTUMU BO3MOXHBIMUW NONb30BATENSAMM, HANpUMep CUCTEMOI ynpasneHus Ansa obopyaoBaHus
MHTENMNEeKTyanbHOro 3akaH4YMBaHNsA CKBaXMHbI.

Ecnu cuctema ynpasneHus MHTENNeKTyarnbHbIM 3akaH4YMBaHWeM CKBaXXWH UCMOonb3yeT obLyio ¢ nogeo-
OHOM CUCTEMOW yrnpaBfeHWs NMMHUI0 CBSA3U, ocoboe BHUMaHWe crnedyeT obpatuTb Ha paboTy cUcTeMbl CBA3K
npu peanuaaunn KpUTUYECKMX PEXUMOB, HanpuMep NpyM aBapuMMHOM OCTaHOBe Mpouecca, Ond noaTeepxae-
HWS1 YCTAHOBMEHHOIO YPOBHSA NOMHOTLI Be30nacHOCTH.

5.6.4 Bepncukauma npoeKTHbIX peleHun

PekomeHayeTca opraHM3oBaTh pacCMOTPEHWE NPOEKTHOW AOKYMEHTaLUMUM CUCTEMbI YNPaBNEHUs ¢ Npu-
BreYeHNeM He3aBWCUMOTO 3KCNepTa, He MPUHUMABLLEro y4acTus B paspaboTke NpOeKTHOW AOKYMEHTaL WK,

Bepudukauma NnpoeKkTHbIX pelleHnid ANna NoABoAHbIX 3NeMeHTOB A0MKHa ObiTh TLATENLHOW WU AOMKHA
OTpaxaTb BO3MOXHbIE TEXHONOMMYECKME OFPaHNYEHUA U CTOMMOCTE PEMOHTA NPWU BOZHUKHOBEHWUW OTKAa3a CU-
cTemMbl. Bepudukaumsa gomkHa 3aTparuBaTs BCe CTaAuM MPOEKTA, BKIKOYAA MOHTAaX, 3KCMNyaTaLuio U BelBOA
M3 aKcnnyaraumm.

5.6.5 lNpoekTHaa AOKYMEHTaUUA CUCTEMbI yNpaBreHus

5.6.5.1 lNpoekTHble AaHHble U3roToBUTENEeNn

[MpoeKTHble AaHHble OOMKHbI BKNOYATL pe3ynbTaTthl BLINOMHEHHOMO aHanu3a npu npoekTMpoBaHUU B
COOTBEeTCTBMK C 5.6.3, pe3ynsTaTel aHanuaa, NonyYeHHble M3rotoButenem obopyaoBaHus (Mpu HANU4YKUK), 1
OaHHble 3aBOACKUX MPUEMO-CAATOYHBIX UCMbITaHWUNA.

5.6.5.2 PykoBOACTBO NO MOHTaXYy, aKCNnyaTtaunm 1 peMoHTy

PykoBOACTBO MO MOHTaXYy, SKCnnyaTaunum 1 peMOoHTY AOMKHO BKIHOYATL!

a) MOHTaXHble Npoueaypsbl

W3rotoBMTeNb OOMKEeH NOArOTOBWMTL OMMcaHMe pabodmx npouedyp AN 3tana MoHTaxa W Beoda obo-
py4OBaHWs B aKcnnyaTauuto, obecnednearomx spdekTUBHOCTE paboT U MUHMMU3ALIAI0 PUCKA NOBPEXOEHNUS
obopynosaHus. MNpouenypeb! OOMKHBI BKNOYaTe npoBepky NMY, wnaHrokabener u BbINONHAEMbIX COEAMHE-
HWIA Nepeg Ha4yanom, B NPOLECCE W NOCNe MOHTaXa.

b) akcnnyatauMoHHble Npouenypb!

JomkHel ObITe paspaboTaHbl 3KCMyaTaunoHHbIe NpoLenypbl Ans nocneayowero UCnofb30BaHns 3Ke-
nAyaTupyrowmm 1 obcnyKnBawLKMM NMepcoHanom. IKcrayamayuoHHbie Q0KyMeHmMbl QO/MKHbI COOMmeem-
cmeosams mpeboegarusm TOCT P 2.601. lNpouenypsbl JOMKHBI BKOYATL COOTBETCTBYIOLME OMarpaMmMbl U
CXEeMbl, a TaKXe:

1) obwee onucaHwe aNEMEHTOB CUCTEMbI U UX NapaMeTpbl.

[onXHo ObITh NPUBEOEHO ONUCaHME Ha3HaYeHWS ANA KaX40ro OCHOBHOIO KOMMOHEHTa CUCTEMBI W onpe-
JeneHa ero Npou3BoAUTENBHOCTb U MHTEpdeNChl C APYrMMKU KOMMOHEHTaMU;

2) Nops4oK peanusauym ocTaHoBa (LOKyMeHTaLUWs, pernaMeHTUpytowas nopsgoKk ocTaHoBa).
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[ormxHa BKNtoYaTh: BroK-CXeMbl; MOMMYECKWE CXeMbl U ApyrMe CXeMbl, oTpaxawline paboTy cuctemsl
ynpasneHus npu peanusauum octadosa. [Ana KT gomkHo 6biTh NpUMBEAEHO ONMCAHNE BXOOHbLIX KOMaH 1 13-
MepseMbIX napameTpoB. JOMmKHO BbiTb NPUBEAEHO ONUCaHWe MHTepdeNnCcoB MexXay CUCTEMOR ynpaBneHus u
obopynoBaHWMEM Ha MOpCKOW nNnatdopme unu BeperoBom KOMMIMEKCe, 3a4e/CTBOBaHHbBIX B MpoLlecce peanu-
3aumum octaHoBa, Bkntovas KUIM, aBapuitHele 1 MHXeHepPHble CUCTEMbI (0DecnevyeHne TEXHUYECKMM BO3OYXOM,
BOOOWM W anekTpoaHeprueit). JomkHo GbiTe NPpMBEAEHO ONMCaHWe BUAA W HasHa4YeHWs CUrHanos, nepegasa-
emblx Ha obopynoBaHue nnatgopmbl UM BEperoBoro KOMMNEKca Npu peanusaunM 0CTaHoBa, BKNOYas CU-
CTEMbI NPOTUBONOXAPHOW 3aLUMThl, CUCTEMbI 6E30MacHOCTH, UEHTP YNpaBreHus anekTpoasuratensMmu, obo-
pyooBaHWe B AUCMETUYEPCKUX YNPaBeHUs, a TakiKe CUrHamnoB, nocTynawLnx 0T yKaszaHHoro obopyaoBaHus B
NoABOAHYI CUCTEMY ynpaeneHus. [lomkHa ObiTb NpUBeAeHa oueHKa BpeMeHu, Tpebyemoro aAns peanusauum
octaHoBa obopynoeaHusa CMNA;

3) NpoBepKy COCTOSHWUS CUCTEMbI YNPaBIieHus.

[MpoBepKa COCTOAHWUS CMCTEMbI JOMKHA OCHOBBLIBATLCA Ha pe3ynbraTax 3aBoACKUMX NMPUEMO-COATOYHbIX
WCMBITAHUIA 1 KOMMNMEKCHbLIX UCMbITaHWA, TpeboBaHuA K KOTOpbIM NpuBeaeHbl B pasgene 11. Lensio npoBepku
COCTOSIHASI CUCTEMbI AABMSAETCA MOATBEP)KOAEHWE KOPPEKTHOW peanns3auuMi BCeX BUOOB OCTAHOBA CUCTEMBI,
cpabaTbiBaHMsa YCTPOWCTB Be30MacHOCTU, a Takke NPOBEpPKA UCXOAHLIX YCTABOK WU HAacTPOEK BCEX CUCTEM
ynpaeneHus. lNpouenypa npoBepku JomkHa obecneyrBaTte BO3MOXHOCTb OCYLLECTBNEeHWs Haubonee non-
HOro KOHTPOMS COCTOSIHWS CUCTEMbl ynpaBneHus 6e3 ocTaHoBKWM ckBaxwuH. Ecnu TpebyeTcs nepeknioyveHue
MEXAaHWYECKUX WIN SNEKTPUHECKNX PErynsiTopos, TO HEOOXOOMMO NMPMBECTW YETKOe onucaHue nx pabouero
cocTosHus. JomkHa OblTe MOQroTOBMEHa AOKYMEHTaU WS, OTpaXkatoLLlasi BCE HACTPOWKN U ONyCTUMbIe npege-
Nbl perynupyemMbix napameTpoB. Npu HeobxooMMOCTU OOKYMEHTaUKUs MoXeT DbITe OOHOBNEHa U BKITHOYEHAa B
COCTaB yKa3aHHbIX npolenyp.

lMpoBepKa COCTOSIHUA CUCTEMbI JOMKHA BKMOYATL €€ UCTIbITaHWe U OTpa)XeHue B JOKyMeHTauumn cocTo-
AHKMA cucteM BesonacHocTy.

C) npouenypbl TEXHMYECKOro 0BCryKMBaHUS

MarotoBWMTENE AOMKEH NPEOOCTaBUTb COOTBETCTBYIOLME MHCTPYKLWM MO MOHTaXY W TEXHUYECKOMY 06-
CcnyxuBaHu obopynoBaHusa. VHCTPYKLMM OOMKHBLI BKITKOYATh 3KCMNyaTaLMOHHYIO AOKYMEHTaLUu, oTpaxa-
HOLLYH NOpSAOoK NEpUOONYECKMX NMPOBEPOK WU/UIMK 3aMeHbl pacnonoXeHHOro Ha NoBepXxHOCTH obopyaoBaHus
CUCTEMbI YyNpaBneHus.

5.6.5.3 [JokymeHTaUWNsa N3roToBUTENSA

WaroTtoBMTENE OOMKEH NOAFOTOBUTL AOKYMEHTaLMIO HA NocTaBnseMoe obopynoBaHWe, Bkitovasa obopy-
JoBaHWe, nocTaBnsemMoe cybnogpsgyunkamu. CoctaB JOKYMEHTALMKN OMKeH ObiTh COrMacoBaH ¢ 3aKa34uKoM.
MNMpenocTaensgemas HOPMAaLKUS OOMKHA, KaK MUHUMYM, BKMHOYATL!

- cbopouYHble YepTexu u cneyudukaluio MaTepuarnos;

- 3NEeKTPUYECKUE CXEMbI;

- rmapaBnuyeckue CXembl;

- YepTeXWu MHTepdencos;

- cepTMdMKaTel Ha MaTepuarnbel C OTYeTaMK O NPOBeAEeHHbLIX UCMNbITAHUAX;

- cneuudukaumm Ha 3aNemMeHTbl CUCTEMBI;

- OTYET O pe3ynkTatax UCMbITAaHUA NOA Harpy3Kou;

- npouenypel CBapKuy;

- cepTMdUKaTel COOTBETCTBUS.

6 HapBogHoe o6opynoBaHue

6.1 OB6wme nonoxeHus

Llenbio HacTosAllero pasgena siBNAETCA onpefeneHne OONonHUTENbHbIX TpeGoBaHWiA B OTHOLLEHUK
yCTaHaBNMBaeMoro Ha NoBepxHOCTK (Ha MOPCKOM nnaTtdopmMe unu Geperoeoi nnowagke) obopynoBaHus cu-
CTeMbl ynpaBneHus nogsoaHon nobbiveit. MpoekTupoBaHWe AaHHOro 06opyaoBaHUS OOMKHO GbiTh BbINONHE-
HO C Y4ETOM NMpUBELEHHLIX TpeboBaHui.

6.2 O6wue TpeboBaHunA

Bce o6opynoBaHue cucTembl ynpaBneHus nogesogHon fobbiyell, pasMellaeMoe Ha MOPCKOW nnaTtdop-
Me unu 6eperoBor NnoLanke, 4OMKHO GbiTk N3rOTOBMNEHO COMMACHO TEXHUYECKMM YCIIOBUSIM, OnpeaensieMbiM
TpeboBaHUSMU K COOpPYXeHuto, rae ByaeT pacrnonoxeHo 3to obopynosaHue. COOTBETCTBYHOLWE CTaHAAPThI
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n TeXxHn4eckKmne TDEGOBEHMH No MOHTaXy OOJTKHbI ObITb YacTbio KOHTpaKTHOI;"I AOKYMEeHTauuM KOHKPETHOro
NnpoeKkTa.

6.3 ®dyHKUMOHaNbHLIE TPpeGoOBaHUA

®yHKUMOHanbHble TpeboBaHKA K pacnofnoXeHHoOMY Ha MOBEPXHOCTH 00opyA0BaHWI0 MOTYT BKINKOYaTh (C
yyeTom crneumndmrk KOHKPETHOro NpoekTa) cregywmne TpeboBaHus:

- K nogade Ha nogsBodHoe obopynoBaHWe 3NEeKTPUYEeCcKOW W MMOPaBNUYeckon aHEeprun ¢ 3agaHHbIMU
napamerpamu;

- obecneveHunto CBA3N ¢ NOABOAHLIM 0DOPYOOBaHUEM;

- ynpaeneHwWo NoABoAHEIM 060pYAOBaHMEM U K MOHUTOPUWHTY €ro TEXHUYECKOrO COCTOSHNS,

- obecrneveHnto CBA3M C OCHOBHBIM TEXHOMOrMyeckvMm obopyaoBaHveM nnaTdopMbl/DeperoBoro Kom-
nnekca,

- peanusauuy aBapunHOW U NNAHOBOW OCTAHOBKW TEXHOMOMMYECKOro npouecca;

- nogadve XMMU4YEeCKUX peareHTos;

- 3anncu U XpaHeHWo AaHHbIX;

- obecneveHunto cBA3W C DypoBOW YCTAaHOBKOW ANA BbINOMHEHWA OCTAHOBKM A0ObIYM Mo 3anpocy Oypo-
BOW YCTaHOBKW.

6.4 TpeboBaHMA K NPOEKTUPOBAHUIO

6.4.1 MrmaBHaA cTaHUWA ynpaBneHus

6.4.1.1 T'CY npegHasHaveHa ansa ynpaeneHusa ClM » MmoHUTOpUHra ee coctosiHusa. B 3aBucumocTy ot
MPOEKTHLIX peLleHuin cnoXHocTb MCY MOoXeT U3MEeHATLCS OT rMAPaBMUMYECKOro MynbTa C PyYHbIM ynpaene-
HUMEM OO aBTOMaTUYECKOW KOMMLIOTEPHOW cucTeMbl. [1py NpoekTUpoOBaHMK aBTOMATUYECKON KOMMbIOTEPHON
cuctembl [CY MoxeT BbiTb peanMaoBaHO TPU OCHOBHLIX NoAxo4a:

- T'CY moxeT BbITb MNONMHOCTLIO MHTENPUPOBaHA B pacrnpefeneHHy cucteMy ynpaeneHns nnatgopmsbi/
OeperoBoro Komnrekca;

- TCY moxeT ObITh BEIMOMHEHA B BUAE HE3aBMCUMOro TepMuHana, obecneunsatollero MHTepdeinc ans
ynpaeneHusa CMNO;

- TCY moxeT ObITb peanusoBaHa B BUAE aBTOHOMHOIO TepMuHana, obecneunsatollero MHTepdenc Kak
C CMCTEMORN YMpaBneHWs TEXHONONMYECKOro KoMMnekca, Tak ¢ NnogeogHbIM obopynoBaHvem. pu aToMm oc-
HOBHbIM MHTepdelicom onepatopa Cl[ siBnaetca uHTepdenc ¢ CUCTEMON yNpaBneHUsi TEXHOMOrMYEeCKUM
komnnekcom. [CY siBnsieTcs BTOPMYHON, ogHako oHa obecnedmnBaet ynpasneHve CI1[ npu oTkase cucTteMbl
yrnpaeneHusa TeXHOMorM4yeckMm KOMMnneKkcom Unu notepe cBsisu C aTOW CUCTEMON.

6.4.1.2 TCY pomkHa cOOTBETCTBOBATL CreAyHLINMM OCHOBHbLIM TpeboBaHWUSAM:

- Be3onacHo (PyHKLMOHWPOBATE B 3aJaHHbIX YCMOBUSX 3KCMNyaTaLluu;

- COOTBETCTBOBATL TpeboBaHuAM Be30NacHOCTH, YCTAaHOBIEHHbIM ANst MOPCKOW nnatdgopmbl unv bepe-
rOBOW TEXHOMOTMYECKOM NIOLWaaKu;

- obecne4mBaTbh apHEKTUBHLIA DYHKLNOHAMNbHbIA MHTEP(ENC C TEXHONOMMYECKM CBA3aHHbIM 0bopyao-
BaHMEM;

- bopmupoBaTh NpefynpexaeHue o BO3HUKHOBEHUW HEWCMNPABHOCTM MK OTKa3a;

- oToDpaxaTbk OCHOBHbIE TEXHOMOrM4Yecke nokasarenu u cratyc Crp;

- obecnedvuMBaTth peanM3ayunio NnocnegoBaTenbHOCTEN OCTAaHOBKW TEXHOMOIMYECKOro npouecca ans nog-
BoAgHoOro obopynoBaHus.

6.4.1.3 B cooTBETCTBMM C NPOEKTHbIMU pelleHnsaMn ICY MOoXeT BbiNONHATL cregyolmne pyHKUUN:

- peanu3oBbIiBaTb 3aJaHHYH NOCNefoBaTENbHOCTL NEPEKMNIOYEHUs KNanaHoB Ha nogBogHOM obopyno-
BaHUU;

- peanu3oBbIBaTbL NPOrpamMMHble BINOKUPOBKMY;

- OCYLLeCTBMNATbL B3aMMOOEWNCTBME C OCHOBHbIM obopynoBaHueM nnatdopmbl/beperoBoro Kommnnekca
ONs ynpaeneHusi TeXHONOrM4YeckMm npoLeccomMm;

- ocywecTsnaTb cOop, XxpaHeHWe, aHann3 u NpeacTaBneHne OaHHbIX;

- obecrneyYnBaTh CBA3b C yAaNeHHbIM MYHKTOM YNpaBreHuns;

- obecrneuYnBaTh CBA3b C YOANEHHOW CUCTEMOW OCTAHOBKU TEXHOMOTMYECKOTO MpoLiecca, pacronoXeH-
HOW Ha cygHe, ocyllecTBRsALWEeM OypoBLie UMM BHYTPUCKBAXKUHHbIE paboThl;

- KOHTpOMNWpoBaTh ANHAMMWKY U3MEHEHUS JaBneHns OANA paHHero BbIABNEHUS yTedek;

- BbISIBMATH YCNoBMA ruapaTtoobpasoBaHnsl Ha OCHOBE rpaduka 3aBUCUMOCTM AaBneHue/Temneparypa;
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- OCYLLeCTBNATbL KOHTPOMb pacxofja MocpeAcTBOM CPaBHEHMWS TeKyLlero nonoXeHWs LWTyuepHoW 3a-
OBWXKW U NOKa3aHW 4aTYMKOB AaBMeHnA, pacnofnoKeHHbIX 40 1 Nocne YKa3aHHOW 3a4BUKKN.

6.4.1.4 NHTepdenc NnpumMeHsaemMoro nporpaMmMHoro obecnedeHuns gomkeH ObiTb NPOCTBIM U MOHATHbLIM.
Bo3obHoBRNEeHME O00bIYM NOCNEe OCTAHOBKM OOIMKHO OCYLLECTBMATLCA MO KOHTPOMNeM onepatopa, KOTopbli
OOIKeH MMEeTb COOTBETCTBYHOLIMA YpPOBEHb AOMycKa, MPW 3TOM 4YMCIO BNOKMPOBOK AOMKHO ObiTb MWHK-
ManbHbIM.

rCY pomkHa npefocTaensaTb onepaTopy MHTepgenc n aBToMmaTndeckne dyHkumn ons ynpaenexdus Cra
COrnacHo BbIOpaHHOW KOHMUrypaunm.

rCY ponxHa pacnonaratecs B 6e3onacHom 30He.

Mpy ucnonb3oBaHWW CXeMbl C OBOWHLIM pe3epBUpOBaHWEM nNepefada ynpaeneHus Ha BTOPUYHOE
YCTPOWCTBO YNpaBneHus UNKn YCTPONCTBO yNpaBneHus, HaxoasLeecs B HarpyKeHHOM pe3epBe, O0ITKHa BbITh
nnaBHoW, 6e3 NoTepb AaHHbLIX UMK PYHKLWIA yNpaBneHns .

FCY pomkHa BblTb CMPOEKTMPOBaHa C yH4ETOM BO3MOXHOCTW AasibHERLWero nporpaMMHOro 1 annapar-
Horo pacwupeHus. TpeboBaHMA K BO3MOXHOCTM paclumpenus MCY pomkHbl BbiTe onpegeneHsl npyM noaro-
TOBKe TexHudeckux TpeboraHui k obopynoeaHuw. CY gomkHa obecneynBaTte BO3MOXHOCTE 0OHOBMNEHMS
nporpamMHoro obecneveHus.

6.4.2 CunoBas 3aneKTpoycTaHOBKa

B anekTpormgpaBnMyeckux cuctemax ynpasneHus cuctema 3nekTpocHabxeHus MoxeT BbiTb OTAeNb-
HOWM cucTemMon, NMbo MoXeT BXOOUTL B cocTaB obbeanHeHHon cuctemMbl ¢ mogemom unu ICY.

CwuroBas aMeKkTpoycTaHOBKa, B cxemy aHeproobecnevyeHnss KoTopoin oObl4HO BXOAWT MCTOYHWK Becre-
peboHOro NUTaHWA, NogaeT 3MEeKTPUUECKYH 3HEPrU0 Ha 0bopynoBaHWe NOABOAHLIX CKBAXWMH MO LUMAHroKa-
Bento ynpaBneHusa. 3rekTpoycTaHOBKA AOMKHA BKMOYaTh 3aLlUTHLIE YCTPOMCTBA, obecnevmBaLLmne 3amTy
nepcoHana v obopyaoBaHUA 0T BO3OENCTBUS 3MEKTPUYECKOrO TOKa NPU BO3HWKHOBEHUM OTKa3a UM arapuu.

Mpwn HanwvyuKu B WnaHrokabene pesepBHbIX Nap NPOBOA4OB AOMKHO GbiTh obecnevyeHo perynvpoBaHue
BbIXOOHOrO HanpsiXXeHWs1 CUIOBOWN 3MIEKTPOYCTAHOBKM OTAENbHO ANS KaXK40M CUNOoBOW mapbl WwnaHrokabens.
Kaxxpgasi napa gomkHa OblTb ranbBaHW4YeCcKW OTAENeHa OT ocTanbHOW cucTembl. KOHCTpYKUMA WHTepdeica
OomkHa obecrneyrBaTe MHOMBUAYANLHOE COEAUHEHWE/OTCOEANHEHE CUITOBOM Naphl.

KoHCTpyKLMA 3nekTpoycTaHOBKM J0MKHa obecneunBaTth yAOOHBIM 4OCTYN ANS NPOBEAEHUS] TEXHUYECKO-
ro obCny>x1MBaHWsi U PEMOHTA.

rCY wnu pacnpefeneHHas cuctema ynpaeneHus gomkHa obecneynBaTb KOHTPONb CNeayowmnx napa-
METPOB 3NEKTPOYCTAHOBKMW:

- BXOOHOE HanpsbKeHue,

- BXOJHOW TOK;

- HanpsbKkeHne/ToK B lWiNaHrokabene (B TOM yMcne ONs NUHWA CBA3W NPU UX HANWYUK);

- HanpsXeHue U TOK Neperpysku ¢ opMupoBaHnueM NpeaynpexaatoLlero curHana;

- COMpOTMBAEHWE M30nauuKn (no TpeboBaHWK 3akas4uka).

KOHCTpYKL WS CMMOBOI 3MeKTPOyCTaHOBKM oMmkHa obecnevnBath ee 6esonacHoe (PyHKLMOHMPOBaHUeE B
3afaHHbIX YCIOBUAX SKCMyaTayuu.

6.4.3 MogemMHbIA Bnok

Kak npaBuno, MogemHbIn BNok BKYaeT MOAEMbI, (DUNLTPLI U pa3Bs3biBaOLLME TpaHcopMaTophl.

MogeMHiIn Bnok MmoxeT BbiTe nogkntodeH k TCY CI1O nubo k pacnpeneneHHon cUCTEME ynpaBneHus
yepes KOMMYHUKaLUOHHBIA MHTepgeRCHbIA MOgYMb (Kak YacTk pacnpegeneHHon CUCTEMbI yNpaBneHus).

Mpn MoGOR KoHpUrypaumm cucTeMbl MPOTOKON CBSA3WM JorkeH obecneuynBaTb HaOeXHyH nepegdady
OaHHbIX.

Mpy HanWuyMK pe3epBHLIX KAHAMOB CBA3N pe3epBUPYEMbIe 3MEMEHThI, HanpuMep Modembl U Bnoku
NUTaHWs, He OOMKHbI MMeTb 0bBLlee annapatHoe obecneveHue. Heobxogumo obecneunTs NpocTOTy nepe-
KITHOYEHUS MEeXOY pe3epBHbIMKM KaHanamu. NpeanovtuTensHo, YTobbl 3TO NepeknioYyeHne ocyLLEeCTBNANOCH
aBTOMaTW4EeCKW, a8 COCTOSIHME KaHaNoB CBA3KM O0Tobpakanock A4ns onepaTtopa CMcTeMbl yNpaBneHus.

Kanan cBs3mM Mexay HagBogHbIM 0bopygoBaHMeM [OMKEH MCMoNb30BaTh KOMMYHWKALWMOHHBIA MPOTO-
KOI MPOMBbILUNIEHHOrO cTaHaapTa.

Cnepyouwe napameTpbl MogemMHoro brnoka 4omkHbl KoHTponupoeatses 'CY unu pacnpegeneHHom cu-
CTEMOW ynpaBneHus:

- BXOOHOE HanpsiKeHwe,

- BXOJHOW TOK;

- HanpsKeHWe W TOK B LWiaHrokabene;

- COMpOTMBAIEHWME M30MALMU (ONUMOHANBHO).
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KoHcTpykums mogemHoro brioka gomxkHa obecnedymeath ero besonacHoe (OyHKLMOHMPOBaHWE B 3aaH-
HbIX YCMOBUWSIX 3KCMITyaTaLmu.

6.4.4 UcTouHUK BecnepeboiHOro nuTaHus (oNnUUMOHanNbLHoO)

VBN pnomkeH obecneynBaTth 3NeKTPOIHEPrUe CUNOBYHO 3MNEKTPOYCTaHOBKY, MOAEMHbIA Bnok u [CY.

K MBI gonxHbl BbITe NOAKMHOYEHbl TOMBKO KPUTUYECKME KOMMOHEHTLI, HeobxoauMMble Ans paboTel cu-
cTeMbl ynpaeneHus gobbiveid. SnekTpoHacockl rmapaBnMYeCcKoi CUMOBOR YCTAHOBKN HE OTHOCHTCS K KpUTU-
YeckoMmy obopypoBanuio. Kaxablin MBI gorkeH nmeTb npovssoguTenbHocTe B 100 % oT obuen Harpysku ¢
Y4ETOM BO3MOXKHOTO paclUMpeHnsi CUCTEMbI YnpaBrneHus 4o0blven.

AxkymynsaTtopsl MBI gomkHel obecneunBaTh 3HEProcHab:KeHWe CUCTEMBI YNPABNEHUS Ha MPOTSXKEHUN
He MeHee YeM 30 MUH nocne OTKITKYEHMUS OCHOBHOIO UCTOYHUKA 3HeprocHabxeHnsa MOpcKoi NnaTgopmbl Unu
OeperoBoro KoMnnekca.

Cnegytowme napametpsl MBI gomkHel koHTponuposatees [CY:

- BXOQHOE HanpsiKeHue;

- BXOOHOW TOK;

- yacToTa Toka Ha Bhixoge WBIT;

- pexxum MBI B cocToAHMKM pe3epBUpoBaHUS;

- pexum MBI B cocTosiHMKM paboThl;

- otkas MBI.

6.4.5 N'mpgpaBnu4yeckana cunoBas ycTaHOBKa

6.4.5.1 ObLwue nonoxeHus

wopaenuueckas cunoeasl yCTaHOBKA AOMKHa obecnevnBaTh Nogadvy OYMLLEHHONW 00 3a4aHHOMO YPOBHS
YMCTOThI TMAPABIMYECKON XUAKOCTU Ha NofgBoaHoe obopyaoBaHue ¢ TpebyeMbiM pacxofoM U AaBNEeHUEM.

B coctaB rugpaBnunyYeckoi CUMOBOW YCTAHOBKW BXOAST 3MeMEHThI, Heobxogumele onsi obecnevyeHus
TpeboBaHWIA K YUCTOTE FMAPaBNMYECKOWN XMOKOCTU, TaKMe Kak CUCTeMbl OpeHaxa W LMpKynauum, a Takke
UNLTPLI ANA OYUCTKM 3arpA3HEHHOW XUAKOCTU. XKUAOKOCThb, NogaBaemMasi ruapaBnu4eckor CUMOBOW ycTa-
HOBKOW Ha MoaBoAHOE 0DOopyaOBaHWe, AOMKHAa YOOBNETBOPATe TpeboBaHUSM K YMCTOTE B COOTBETCTBUM C
IOCT 17216 (cm. markeke [7]). Knacc yncToThl JomkeH BbITe onpeaeneH B cneundrkalum MaroToBuTens.

B akTuBHOM YacTu rugpaBnuyeckon CUNOBOW YCTAHOBKMA OOIMKHLI BbITh NpeaycMoTpeHsl ToUkKM 0Tbopa,
obecneunpatolwme GesonacHbln 0THOP NPO6 KUOKOCTU.

TexHu4eckoe obcnykuBaHue rmapasnMyeckoil CUOBOM YCTaHOBKM AOMMKHO ObiTe NpoBeaeHo 6e3 cbpo-
ca [JaBneHusi B cUCTEME.

B rugpaBnMyeckon CUMOBOM YCTaHOBKE He A0MNYyCcKaeTca NpUMeHeHue nepenyckHOW NUHUK, NO3BOMSA0-
el nogaeaTth Ha NoaBogHoe 0bopyaoBaHWe r’MapaBNUYECKYO XUAKOCTE B 06xoa dhunstpa.

[na kno4eBbIX 3NeMeHTOB rMAPaBNUYECKO CUNTOBOW YCTAHOBKM, TAKUX KaK HACOChl U (OUNLTPLI, JOIDK-
HO BbITE 0BecnevyeHo pe3epBUpOBaHUE.

B paMkax kaxgoro knacca faBneHus B rugpaBnuyecko CUMOBOW YCTAHOBKE AOMKHbI UCNOMNbL30BaThCS
OOHOTUMHbLIE PUTUHTI.

KOHCTpyKLMA rMapaBnnM4yeCckoi CUNOBOM YCTaHOBKKM OMkHa obecnednBatb ee 6e3onacHoe yHKLUOHN-
pOBaHMWeE B 3aJaHHbIX YCNOBUSAX SKCMMyaTaunu.

KoHcTpyKumMs rugpaBnuYecKkol CUITOBOR YCTAaHOBKKM JomkHa obecneynBats NpoBefeHne TEXHUYECKOro
obcnyxuBaHWa unu 3aMmeHsl 06cnyxMBaeMblx aneMeHToB 6e3 ocTaHoBKM 06opyaoBaHms.

OnekTpoobopyaoBaHue rmapaBnMYeckoil CUNOBON YCTAHOBKM OOMKHO MMETb CTeMneHb 3allWThbl, COOT-
BETCTBYIOLLYIO YCITOBUAM 3KCNnyaTayuu.

PacnonoxeHue anemeHToB [CY pnomkHo obecnevmBaTth nerkuin u 6esonacHbiii 4OCTYN AN NpoBefeHns
TEXHUYECKOro 0bCnyXMBaHUS U PEMOHTA.

6.4.5.2 lmapaBnuyeckne akkymynaTopsl

[MHeBMOrnapoakkyMmynaTopbl OOMKHBI COOTBETCTBOBaTL TpeboBawusm [OCT 16769, MOCT 14064,
IOCT 26496 wnu gpyrim ctaHgaptaM Ha rMApoakKyMynaToOpbl MK CTaH4apTaM Ha cOCyAbl BbICOKOrO AaBne-
Hus (cm. maioke [10] u [11]).

Bce pacnonoxeHHble Hag BOOOW MHEBMO WM TMOPOAKKYMYMNSATOPHbIE CUCTEeMbl AOMKHBI ObiTh 0bopy-
[OBaHbl NpefoxXpaHUTenbHLIMU YCTPONCTBAMU C LIENbI NPEAOTBPALLEHUS U3BLITOYHOrO OaBNeHUs. 3To OT-
HOCUTCS KaK K MHEBMOrMOPOAKKyMynsiTopaMm, 3anofHeHHbLIM a30TOM (NpeaoxpaHuTensHbIe YCTPOMCTBA B BUAE
npobky nnu paspbiBHON MembpaHsbl), Tak U rMapaBnMYeckoi XUOKOCTbIO (MpegoxXpaHMTenbHble YCTPONCTBA B
BWAE NpefoXpaHUTeNbHbIX KranaHoB).
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[aBneHne npeazapsakm NHEBMOrMAPOAKKYMYNSATOpa a30TOM JOIBKHO ObiTh 3HAYUTEINbHO HMXKE HOp-
ManbHOTro paboyero gaBneHvWs B rugpaBnMyeckoin cucteme ans obecnedyeHns MakcuMarnbHOW aHepreTuye-
CKOM 3(pPEKTUBHOCTU NMHEBMOIMOPOAKKYMYNATOpa B CriyYyae 0TKasa Hacoca.

EMKOCTb akkyMmynaTopa OoIKHAa COOTBETCTBOBAThL CNedyrLUMM KPUTEPUSIM (OOMKeH UCMNOoMb30BaThLCA
OOWH KpuTepuid, obecnednBaoLLmii HAMBOMbLUYI0 EMKOCTL):

- obecnevyeHne OTKPbLITUA 1 3aKPbITUA BCEX KnanaHoB Ha ogHol MNOA 6e3 noasapaaky NHeBMOrMapoak-
kymynaTopos. lNoggepxaHue Ha NpoTskeHMW 12 4 gaBneHus B NMOABOAHbIX NMUHUAX YNPaBreHUs Ha YPOBHe,
OOCTaTOMHOM ANSA YOepKaHUs TEXHONOTMYECKUX KIanaHoB B OTKPLITOM COCTOSIHAM B CriyYae 0TKasa HacocoB
rmapaBnuYecKo CUNOBOW yYCTaHOBKK, Be3 yyeTa addekTa HakonneHUsa ruapaBnuYeckoi sHeprum B obbeme
LwnaHrokabens u sHepruy NOABOAHbLIX MHEBMOIMAPOAKKYMYNATOPOB;

- WCKMYeHMe HeobXoQUMOCTHU B NepuoguYecKnx KpaTKOBPEMEHHbBIX MYCKax HacoCOB, KOTOpPbIE MOTyT
MPWBECTU K CHUKEHUIO MX HAOEXHOCTH M cpoKa CryXobl;

- B COCTaBe rMapaBnn4eckoin CUMOBOM YCTAaHOBKW JOMKHO BblTb MUHWMYM OBa MHEBMOTrMAPOaKKYMYMsi-
TOpa NWHWKW ynpaeneHusa nogBoaHbIM AobbibHbIM 06opygoBaHnem obbemMom 37 N Kawabli W OBa MHEBMOTU-
OPOaKKyMynsaTopa NWHWU yrpaBeHns BHYTPUCKBAXUHHBIM knanaHoMm obbemom 10 n kaxabli.

OTKa3z ogHOro NHEBMOTMAPOAKKYMYNATOPa He AOMMKEH CHWXATb NMPOU3BOAUTENBHOCTE YCTAHOBMEHHON
Ha NOBEPXHOCTU rapaenuyeckon cuctemsl bonee yem Ha 50 %. Npu BOZHWMKHOBEHMM OTKa3a OaBneHue He
LOMKHO NafaTth HWXEe MUHUMAaNbHOIO 3Ha4YeHus, Tpebyemoro ans nogaepaHus paboTbl CUCTEMBI.

HomxeH BbiTb NpeaycMOTPEH BU3YyarbHbIA MHAVKATOP AaBneHus asoTa.

6.4.5.3 Hacocel

[omkHe! ObITb NPeayCMOTPEHLI 3aLLUUTHbIE YCTPOWCTBA AMS OTKMHYEHUS HACOCOB NPpU CHUXEHUWU YPOB-
HS1 XKWUOKOCTW B MUTAKOLLEN EMKOCTW HUXE 3a0aHHOMo 3Ha4YeHus.

[omxHb! 6bITb NPpegyCMOTPEeHbI 3NEMEHTLI CUCTEMbI YNIPaBNeHWs A1 aBTOMATUYECKOro MycKka U OCTaHo-
Ba HACOCOB C LENb NoAAEpKaHWa AaBnNeHna B 3a[aHHbIX npeaenax.

Hacocbl gonkHbl 6biTe 060pyA0OBaHbl 3anOpHLIMKW KnanaHaMmu, KnanaHoMm cbpoca gasneHust n obpar-
HbIM KnanaHoOM Ha OTBOASALWEN NUHUK KaXKO0ro Hacoca.

YcTponcTeo cbpoca AaBneHus OMKHO BeITh YCTAHOBMNEHO Ha BLIXOAE HACOCOB BLICOKOrO AaBNEHUs 40
3anopHLIX KNanaHoB..

[ns anekTpOMOTOPOR A0MKHbI BbiTh MpegyCMOTPEeHbI HAarpeBaTenu Ana UCKTYeHUa 00pa3oBaHns KOH-
neHcara.

6.4.5.4 EMKoCTH

OB6beM OCHOBHOM eMKOCTWU JOMKEH COCTaBMNATb, Kak MUHUMYM, 1,5 o6bema, Heobxogumoro Ans 3anon-
HEHWA TMOPABNUYECKOW CUCTEMBI C TpebyeMbiM LABNEHUEM, BKMYas 0ObLEM pACMONOXEHHbLIX HA MOBEPX-
HOCTM ¥ NOA BOAOW NMHEBMOTMAPOAKKYMYNATOPOBR W LinaHrokabens, n obbem HeobXooWMMLIN AN OTKPLITUA
BCEX KINanaHoB W BbIMOMHEHWSA OOHOTO LIMKNa OTKPBITUA W 3aKpbITUS BCeX LITYLepoB. Ecnv ocHOBHasa eMKOCTb
nmeeT 06beM, paBHbIn unu npeesiwarowmin 2000 n1, ToO 4ONYCTUMO UCMONb30BaHWe Pe3epBHON eMKOCTH 00b-
emom 750 n. [lomkHa OblTb NpegycMoTpeHa NnpremMHas eMKOCTb HeoBxo4MmMoro obbema unu ansTepHaTUBHbIE
CpefcTBa ApeHaxa ANns npvuema ruapaenuyeckon XUOKOCTU OT BCEX KNanaHoB, MHEBMOMMAPOAKKYMYSATOPOB
W wnaHrokabenen B cnyyae cbpoca gaeneHvs Bo Bcel cucTeme. Heobxoaumo Takke npenycMoTpeTb cpen-
CTBa OTBOLA XWUAKOCTU M3 EMKOCTU B CMNyYae ee NepenonHeHus.

EmkocTM rmapaBnuyecKor KWOKOCTU OOMKHbI BbiTh CHabXeHbl BU3yanbHbIMU MHOWKATOPAMWU YDPOBHS.
HomkHa BblTe NpegycMoTpeHa BO3MOXKHOCTL KanvubpOoBKM 0AaTHMKOB YPOBHS 6e3 yaaneHus XKUAKOCTH U3 eMKOCTH.

EMKOCTM JOMKHBI MMETb NKK Ans npoBegeHus obcnenoBaHna U KnanaH BbipaBHWBaHWA OaBneHue B
npoLecce 3anonHeHns UNu MexaHnaMm cbpoca gaeneHus.

EmMKocTM ons ruapaBnuMueckom XXUOKocTh JOMKHbI ObiTh CNPOEKTMPOBaHbLI TakuM obpasom, YTobbl MUHK-
MWU3NPOBAThL HAKOMMNEHUs 3arpsa3HeHns 1 obecneynTs NpoBeaeHe NPOMbIBKMU.

EmkocTu omkHbl BbITh M3rOTOBMNEHLI N3 KOPPO3UOHHOCTOMKOrO MaTepuana v 4oMmkHbl 6biTe 06opyaoea-
Hbl LMPKYMAUWMOHHBIMK HacocaMmu 1 connstpamu. Toukn otbopa npob He JOMmKHbI ObiTe pacnonoXeHbl Bbille
3abopHOro oTBEpPCTUA Hacoca, Npu 3ToM oTHop NPob AOMKeH NPOBOAUTLCA B aKTUBHOM YacTM eMKOCTH.

CnenyeT paccMoTpeTb BO3MOXHOCTb MCMOMb30BaHWS OBYX €MKOCTeR, OAHOW AN SONMBa HOBOM XKWUA-
KOCTM, BO3BpATa XUOKOCTW M3 MOABOOHOW CUCTEMbI (ECK NMPUMEHWMMO) U BO3BpaTta ugkoctu npu cbpoce
OaBneHuns 1 Apyron aAna nogadu Yncton xugkoctu B Cri.

6.4.5.5 KoHTpOonb 1 MOHUTOPWHT

Kak npasuno, ynpaeneHue rupasnuyeckoil CUNOBOW YCTaHOBKOW OCYLLLECTBMNSETCS MOKanbHO, HO BO3-
MOXHO 1 ynpasneHue ¢ 'CY. Heobxogumo y4nTbiBaTb BpeMs peakumMu CUCTeMbl C y4eTOM NapamMeTpoB Lenu
ynpasneHus.
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Ecnwn nepeuyHoe ynpaeneHue ocyulectenseTcsa ¢ [CY, To Heobxoanmo NnpeaycMOTPETb HanuMune nynsra
nokanbHoro ynpaeneHus. [ynbT NokanbHOro ynpaBneHns OOMKEH UMETb BCe HeOBX0aMMble NepekroYaTenu
M MHOWKATOPLI ANS TOro, YTobLI onepaTop MOr OCYLLECTBNATL yNpaBneHne U MOHUTOPUHT. HeoBbxoauMo Takke
obecneuynTs BO3MOXHOCTb NEPEBOJA HACOCOB HA PYYHON PEX UM ynpaBrneHus.

Ecnu Ha obopynoBaHue pacnpoCTPaHAETCA PEXUM aBapUAHOW OCTAHOBKK, TO rTMApaBnNuyeckas cMnoBas
YCTaHOBKA W NaHenb ynpaeneHus (Npu Hanuy4umn) 4OMKHLI BKIKOYATh YCTPONCcTBa cOpoca gaBneHuns ynpasne-
HWS1 CUCTEMOW NPU BbIMNOMHEHWUM ONepauun aBapuinHoW OCTaHOBKMN.

JomkHbl BbITe peann3oBaHbl Mepsl No NPegoTBPaLLEHMIO HENPeaHaMepPEeHHOro nycka rmapasnnu4eckoi
YCTAHOBKW UIMM CUITOBOW 3NEKTPOYCTAHOBKW MPU COXPAHEHUN PEXMMA aBapUAHOM OCTaHOBKM.

KoHTponupyemeie napameTpsl FCY MoryT Bknoyarh:

- Heperynupyemoe aBneHue B NMUHUK MUTAHUS;

- perynupyemoe gaBneHue B NMUHUW MUTaHWUS;

- YPOBHMW XUOKOCTH;

- TeKyllee COCTOsIHMEe HAacOCOoB;

- pacxod nogauu;

- pacxod B 0OpaTHON NMUHWK;

- TeKyllee COCTosiHWe UNLTPOB;

- MHAMKATOPbl aBapUMHON OCTAHOBKMU.

HenocpeOcTBEeHHbIA MOHWTOPMHT YPOBHA 3arpsisHeHus punsTpoBs ABnsieTcs bonee npegnoYTUTENbHbIM
pEeLUEHMEM MO CPABHEHMWO C MEpPaMU OUCTaHLMOHHOTO KOHTPONSA, hOPMUPYOLLMMKA NpeaynpexnalnLmi cur-
Han ons onepatopa npu 3arpasHeHuy ouneTpa.

[omkHbl BbITE NPEAYCMOTPEHEI CPeACcTBa AN BhIABMEHUSA YTEYKU rMOpaBNNYEeCcKOn XuagkocTu. Brigene-
HWe yTedek HeobxoaMmo Ons onpegeneHns 1 oUarHoCcTUPOBaHUS OTKITOHEHWI B NoABoAHOM 0BopyaoBaHMK.

6.4.6 YcTaHOBKa Nnogavyvm XMMHU4YECKUX peareHToB

6.4.6.1 ObLwure nonoxeHus

B naHHoMm paspene npuBedeHbl TpeboBaHUS K yCTaHaBMMBaeMOMY Ha MOBEPXHOCTM 0BopyaoBaHMIO,
npenHa3Ha4YeHHOMY AN NoJayu peareHTOB B CKBAXWHBI C UCMNOMNb30BaHUEM MOABOAHOW CUCTEMBbI yrpaene-
Hus. HacToawuin pazgen He cooepuT TpeboBaHMiA K XpaHEHUIO Y MOArOTOBKE XMMUYECKUX peareHToB.

6.4.6.2 Obwune TpeboBaHus

YcTaHoBKa 3aKaqkyM XMMWYECKUX peareHToB O0MmKHa obecneqmBaTh NoAaqy OHYULLEHHbLIX U MOAFOTOBMEH-
HbIX peareHTOB B noaBoaHoe obopynoBaHWe. YcTaHOBKa fomkHa obecneduBath nModady peareHTa B CTBON
CKBaXWHbI, B [PA unu apyrue ToMKM ¢ faBneHuem, npesblllaoliuM AaBneHne B 3aKpbiTON CKBaXUHE.

[na xumMuyeckux peareHTOB, NOAaBaeMblX C 3a[aHHbIM PacxofoM, OOMKHbl BbITe NPEdYCMOTPEHLI
CpencTBa perynvpoBaHug, obecneyrBatolme HeobxoomMmyo BeNMUMHy pacxoaa. B coctae ycTaHOBKM 3aKauvkm
XUMUYECKUX peareHToB, pacrnonoXeHHOW Ha nnatdopme unv 6eperoBoi nNnoLlaake, Bceraa BXoQAaT cpeacTea
obecnevyeHns gaBneHusl, MpY 3TOM HanM4Yne perynaTopa pacxofa onpenensercs TpeboBaHUaMK NpoekTa.

YcTaHoBKa NMofgadvyv xuMpeareHToB LOMKHa BKMKYaTk cpeacTtsa ansa obecnedeHus Tpebyemoro ypoBHS
YMCTOTbI MO4AaBaeMOro peareHTa. 3akaduvMBaeMble peareHTbl JOMKHEI YOOBMeTBOPSATL TpeDoBaHUSAM K YUCTOTe
B cooTBeTcTBUM ¢ FOCT 17216 (cm. makxe [7]). Knacc yucToThl JomkeH BbiTh onpegeneH B cneundukalmm
M3roTOBUTENS.

[na knoYeBbIX 3NEMEHTOB YCTAHOBKW, TAKUX KaK HacoChl, (OUNbTPLlI U PEerynsiTopbl pacxona, AOIMKHO
ObITb NPEgYCMOTPEHO pe3epBMpOBaHUE.

[MHeBMOrnapoakKyMyrnaTopbl, UCMOMbL3yeMble B YCTAHOBKE MO4aqyn XMMUYECKUX peareHToB, JOSKHbI CO-
oTBeTcTBOBaThL TpeboBanuam MOCT 16769, FOCT 14064, TOCT 26496, vnv gpyrum cTaHgaptam Ha MHEeBMO-
rMOpoaKkkyMynsaTopbl UMK CTaH4apTaM Ha cocyabl BbICOKOrO AaeneHus (cM. makxe [10], [11]).

Bce nHeBMOrMapOaKKyMynATOPHbIE CUCTEMbI OOIMKHbI OblTb 0BOpYAOBaHbl NpPefoXpaHUTENbHbLIMM
YyCTpPOMCTBaAMW ANS NpefoTBpaLleHns nabbITOYHOro AaBNEHUHA. 3TO OTHOCUTCA Kak K MHEBMOTUOPOaKKYMYyns-
TOpam, 3anofiHeHHbLIM a30TOM (MpegoxXpaHnuTenbHble YCTPONCTBA B BMAe Npobku iy paspbiBHOW MemOpaHbl),
Tak W rMapaBnn4eckon XXMOKoCTbIO (MpegoxpaHuTeNnbHbie yCTPOWCTBa B BUAE NPEAOXPaHUTeNbHbIX KnanaHos).

KOHCTpYyKLMA YCTAaHOBKM MOogayn XMMUYECKUX peareHToBR Oo/kKHa obecnevmBaTth ee BesonacHoe gyHK-
LWOHMPOBaHWE B 33aJaHHbIX YCMOBUAX 3Kcnnyataumu. Heobxognmo y4uTbIBATb NMOKA3aTenu TOKCUYHOCTU Y
BOCMNIaMEHAEMOCTH UCMNONbL3YEMbIX XMMUYECKUX PEAreHTOoB.

KoHcTpykumMs yCcTaHOBKK fomkHa obecnevmMBaTs NpoBeeHue TEXHUYECKOro 0BCnyXnBaHnsa Unm 3aMeHsbl
anemeHTOR Oe3 npekpalleHus paboTsbl.

KOHCTpyKLMA 1 B3aMMHOE pacrnono)eHne aNeMeHTOB YCTaHOBKM AOMKHbl obecnevmBaTthb Nerkuin u tes-
onacHblil 4OCTYN ANsi NPOBeAEeHWs TEXHWYECKOro oBCnyXMBaHmMsa N peMoHTa.
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6.4.6.3 Hacocbl noga4m XMMUYeCKNX peareHToB

[nsi OTKNIOYEHWA HACOCOB NPWU CHUKEHWW YPOBHS peareHTa B NMTaKLEeNn eMKOCTU HWXKe 3aaHHOro 3Ha-
YeHWS JOMKHbI BbITh NPeayCMOTPEHBI 3alUUTHBIE YCTPONCTRA.

Hacockl gomkHbl 6bITh 060pyA0BaHbLl 3aNopHLIMU KNanaHamu, knanaHom cbpoca gaeneHusa u obpar-
HbIM KnanaHoM Ha OTBOASALWEA NMUHUK KaXO0ro Hacoca.

YcrpoiicTeo cbpoca gaBneHns OMKHO OblTh YCTAaHOBMEHO Ha BbIXOA4E HACOCOB BLICOKOMO AaBNeHus A0
3anopHbIX KNnanaHoB..

Mpw BoiGOpe HAacOCOB HEOBXOAMMO YYUTEIBATL BUA WU (PU3MKO-XMMUYECKME CBOMCTBA NepekavymBaemMoro
peareHTa.

6.4.6.4 EmKocTun

EMKOCTM ONa XMMWYECKUX peareHToB, eCni OHW BXOAAT B COCTaR YCTAHOBKM MOAAYU XMMUYECKUX pea-
FEHTOB, AOMKHbI OblTb CHAOXEHbI BU3yanbHbIMW MHOMKATOpammn ypoBHsA. [omkHa OblTb obecnedyeHa BO3MOX-
HOCTb KanubpoBKW AaTYMKOB YPOBHs 6€3 yaaneHus XUAKOCTM N3 eMKOCTH.

EMKOCTM OANs XMMWYECKMX peareHToB OIMKHbI OblTh CNPOEKTMPOBaHbLI TakMM 00pa3oM, YToBbl MUHUMUK-
3MpOoBaTL HAKOMMEHWUs 3arpA3HeHus U obecnedynTs NpoBedeHUe NPOMbIBKA.

[ns npenoTBpalleHnsi HeXXenaTenbLHOro KOHTaKTa peareHTa ¢ BO34yXoM HeobXoanuMo paccMoTpeTs Npu-
MEeHEeHMe paclMpUTenbHbIX BakoB UMM cneunansHOM CUCTEMbI, 3allMUakLWEeN peareHT OT KOHTakTa ¢ BO3-
OyXOMm.

EmKOCTM OOM¥HbI ObiTb M3rOTOBMEHbI M3 KOPPO3MOHHOCTOMKOrO matepuana. Todku oTbopa npob He
OOIMKHbI ObITh pacnonoXeHsbl Boilue 3ab0pHOrO0 OTBEPCTUS Hacoca, NPy 3Tom oTOop Npob AomkeH BbiTb Npo-
BeOEeH B aKTUBHOW YaCcTU eMKOCTU.

6.4.6.5 KoHTpONb U MOHUTOPUHT

Kak npaBuno, ynpaeneHue yCTAaHOBKOW NO4a4YM XMMUYECKMX peareHTOR OCYLLECTBMNAETCA NOKansHO, HO
BO3MOXHO W ynpasneHue ¢ [CY.

Ecnu nepsBuyHoe ynpasneHue ocywectenaetcs ¢ FCY, To HeobxogumMo npegycMoTpeTh Hanuuve nynsta
NOKanbHOro ynpasneHus. MNynsT nokansHOro ynpaeneHus OMKeH UMETb Bce HeobXoaumble NepeknoyaTeni
W MHOMKATOpPbI ANS TOro, YTobbl onepaTtop MOr OCYLLEeCTBNATE yNpaBneHue U MOHUTOPUHT paboThkl YCTAHOBKU.
HomxkHa 6biTh 0becneyeHa BO3MOXKHOCTE NEPEBOAA HACOCOB Ha PYYHON PEXUM YyNpaBneHus.

YcTaHoBKa nMojayn XMMWUYECKUX peareHTOB WU MymnbT YNpaBrneHWs OOIKHbI BKMKYAaTh YCTPOWCTBA ANA
OCTaHOBKW NOAa4Yn peareHTa npu BbINOMHEHWW NOCNeAoBaTeNlbHOCTY aBapUMHOM UMK TEXHONOrMYEeCKON ocTa-
HOBKM.

KoHTponupyemble napameTpbl YCTAHOBKY NOAAYN XUMUYECKUX peareHTOB MOryT BKNIOYaTb:

- Heperynupyemoe OaBneHue B NUHUU NUTAHWS;

- perynupyemoe OaBreHue B NMUHUN NMUTaHUS;

- YPOBHMW PEAreHToB;

- TeKkyllee COCTOSIHWE HACOCOB;

- pacxop B 0GpaTHOM NMHUK (ecnv NPUMEHMMO);

- Tekyllee COCTOsIHWE (PUMBTPOB;

- pacxof nogauu.

HenocpencTBEHHLIN MOHUTOPUWHT YPOBHSA 3arpsa3HeHUs UNLTPoB aBnAeTcsa 6onee npeanoyTUTENbHBIM
peLleHreM Mo CPAaBHEHUKD C MepaMy OMCTaHLMOHHOIO KOHTPOns, (hOpMUPYOLWKUMKN Npeaynpexaatow i cur-
Han Ons onepartopa npu 3arpasHeHuy unsTpa.

6.4.6.6 CoBMECTMMOCTb peareHTOB C KOMMOHeHTaMu 1 Matepuanammn

[domkHa ObITe NoagTBEep#aeHa COBMECTUMOCTb C MCMOoNb3yeMbiMK peareHTaMn MaTepuarnos, MCMOoMb-
3yeMblX OMS1 U3rOTOBMEHUS KOHCTPYKTUMBHBIX M YNINOTHUTEMLHbIX 3NEMEHTOB W SMEMEHTOB, HAaXOOALWMXCA B
KOHTaKTE C peareHTaMmu.

[ns HekoTOpbLIX BUAOB peareHTOB Tpebyetca obecneynTs OTCYTCTBME 40CTYNA KACNOpoaa Ans npegoT-
BpalleHWsa ux okucneHust. NMpu MCnonb3oBaHUK TakMX peareHToB criefyeT UCMNoMNb30BaTh PacLUMpUTErNbHbIE
Baku UN eMKOCTH C U3MEHSAEeMbIM 00BLEMOM.

6.4.7 XXnakocTb rugpaBnM4ecKon cUCTeMbI

6.4.7.1 O0OwWMe nonoxeHus

Mmaopaenuyeckasl XUAKOCTb B CUCTEME YNpaBreHWs NpeHasHadeHa Ansa nepenadu CUrHanoe 1 ruapas-
nudeckon sHeprumn mexay obopygosaHuem Cl[. B cucteme ynpaeBneHus moryT ObiTb MCNONb30BaHbLI XUOKO-
CTW Ha OCHOBE Macra WiKn Ha BOOHOW OCHOBe.

MmOopaBnuyeckas XKUAKOCTb MOXET coaepXaTb MHIMONTOpbI ANSA NpedoTBPaLLeHs KOppo3uK U pasBu-
Tust BMONOrMYecKoro 3arpsisHeHust. [POHMKHOBEHME B CUCTEMY HE3HAYUTEITbHOIO KONMMYecTBa MOPCKOW BOAbI
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He [OMKHO OKa3sblBaTb CYLLECTBEHHOrO BIMAHWA Ha JKCMNNyaTauWOHHbIE XapaKTepPUCTUKW rMapaBrivyeckon
KNOKOCTM.

MMopaenuyeckas }XWAKOCTb HAXOAWUTCA B OTAENbHbIX aneMeHTax Cl1[ B TeueHMe BCEro cpoka peanmu-
3auuMuK npoekTta. [NockonbKy NPoAoMKUTENBHOCTE BONLLUMHCTBA NpoekToB cocTaenseT oT 10 go 20 v bonee
neT KpaiHe BaXKHbIM siBNAeTcA obecnedeHne JONrOBPeMeHHON CTabUNbHOCTU NapaMeTpoB rMapaennMyeckoin
KNOKOCTM.

bonee getanbHasa nHoOpMaUMa O XxapakTepUCcTUKax U NpoBedeHUn UCTbITaHNIA rMapaBnnyecKon XKui-
KOCTW NpuBeaeHa B npunoxeHun C.

6.4.7.2 CBoiicTBa r’MAPABNUYECKON KUOKOCTH

Mopaenuyeckas XXUOKOCTb HA BOOAHOW OCHOBE A0MKHA NPeacTaBnsaTe coboi pacTBOp BXOAALINX B Hee
KOMMNOHEHTOB. X KMOKOCTL OOMKHA COXpPaHSaTh CBOW CBOWCTBA M OCTaBaTbCsA O4HOPOLHBIM PACTBOPOM MPU BCEX
3Ha4YeHuaAX TeMnepaTypbl, KOTOPbIE MOTYT MMETb MECTO, Ha4MHaA C U3rOTOBNEHUS XXUAKOCTU U Ha NPOTSIKEHUN
BCeX cTaguW npoekta. PaccnavBaHune pacTtBopa HegonycTuMmo.

MMopaenuyeckas »XWOKOCTb HA OCHOBE Macna O0IKHa NpeacTaenaTbk cobol oQHOPOAHbLIA CMeLlVBalo-
wunincsa pacteop. KMOKOCTb AOMKHA COXPaHATk CBOM CBOWCTBA M OCTaBaTbCs OOQHOPOAHLIM pPacTBOPOM Mpu
BCEX 3HaYeHuaAX TemnepaTypbl, KOTOpbIE MOMYT UMETb MECTO, Ha4YMHAsA C U3rOTOBIMEHWUA XUOKOCTU U Ha Npo-
TSOKEHWW BCEX CTagui NpoekTa.

6.4.7.3 COBMECTUMOCTb rMapaBrnn4eCcKon XnaKkocTn

HeobxoanMo y4nTbiBaTb COBMECTUMOCTb MAPaBNNYeCKON XKMAKOCTM ¢ BypOBLIMIK pacconamMu, BKIYas
Bpomua UMHKa, GpoMua KanbUWsA, XNOPUL LMHKa W XNOPWA KanbLUus.

7 NoasoaHoe obopyaoBaHue

7.1 O6WwKe nonoxeHUs

U,EJ'II::I-D O0aHHOro pasfena ABNnAeTCcA onpegeneHne OONONHUTENbHbIX TDEGOBBHMF'I K yCTaHaBNMMBaeMbIM
nof BOOOW 3NeMeHTaM CUCTEMEI ynpaeneHusA noaBoAHOWN ,ElOﬁbNel:‘l, KOTOpPbIe OO0JMKHbI ObITb y4TeHbl NpK Npo-
EKTUpOBaHWKM YKa3aHHOro OﬁOpy,El,OBaHMFL

7.2 O6wune TpebGoBaHuA

CROXHOCTb KOHCTPYKLIMKW NOABOAHOMC 060pYyO0oBaHMUA CUCTEMbI YNIPaBNEHUS MOXET M3MEHSATLCSA OT Mpo-
CTOro WHTepdheica WwnaHrokabens (B NpsAMON rMapaBnNMYecKor cMCTeME) A0 3NeKTPorvuapaBnMYeckon cucTe-
Mbl YNpaBNeHUsl HECKOMbKUMM CKBaMMHaMKW. KOHCTpYKUMS NogBOAHOrO 060pya0BaHUS CUCTEMbI YNpaBneHus
AonxHa obecneymBaTh 6e30MacHOCTb ero MOHTa)Xa WM aKcrnyataumu. Cnyck, ycTaHOBKa WM M3BMNeYeHue ane-
MeHTOB 060pya0BaHWs OOMKHbI BbiTh NPOBEOEHbI NPYU MUHUMWU3ALIMA ONAacHOCTU 4Ms oBCnyKvBatoLWwero nep-
coHana, camoro obopyaoBaHus W OKpyXaiwllen cpedbl. KOMNOHEHTHI, ANS YCTAHOBKW KOTOPLIX Tpebyertcs
yyacTue BOOONA30B, HE OOMKHbI MMETb OCTPbIX YIMOB UMW KPaes ONA UCKMHYEHNS BO3MOXHOCTW HaHECEHNS
Tpaembl. TakKe A0IMKHA BbiTb UCKIOYEHA BO3MOXHOCTL NMOPaKEHUs1 BOOOMNA30B 3NEKTPUYECKMM TOKOM WIK
HaxodsAWencsa nofd AaBneHnem ruapasnuuYeckomn XXUOKOCTb. [pu NpoeKkTUPOBaHUM 060pyO0BaHUsA Heobxoau-
Mo obecrneynBaTtbh NPOCTOTY MOHTaXa M NOCNeayLLero TeXHUYeckoro o6CnyxuBaHus.

Bce noaBoaHble M3BNeKaemble KOMMOHEHThl OOHOTO TUMAa OOMKHbI ObiTh B3aWMO3aMeHAEMbIMW, ecru
HE NpPeaycMOTpPeHbl Apyrue pewenus. Mpu npoekTupoBaHin 06opyaoBaHms HeoBXoOMMO YYMTLIBATL BO3AEN-
CTBMS BCMEACTBME YAapoB, BUOpauMn U nepenagos TeMMNepaTtypbl v OABNEHWA B NPOLECCe TPaHCnopTUpo-
BaHM#, BKINOYaA Ha3eMHble, BO3OYLWHEIE U MOPCKUWEe CpeacTBa TPpaHCnopTa, a Takke B Npouecce NpoBeaeHus
MOPCKUX onepauui.

7.3 ®yHKUMOHaNbHbIE TPe6oBaHWA

®yHKUMOHaNbHbIE TpeboBaHMsA K NogBOAHOMY 060OPYLOBaHUID CUCTEMEI YNIPaBNEHWst MOryT BKNYaTh (C
Y4ETOM KOHKPETHOro npoekta) TpeboBaHus:

- K cBasu ¢ [CY;

- obpaboTke 1 BbINONHeHWO KoMaHa oT [CY;

- MOHUWTOPWHrY W nepegade gaHHbix KWIT;

- MOHWTOPWHIY K Nepeaade AUarHocTUHEeCKMX NapameTpos;

- BbINOMHEHWIO KOMaH[ Mo 0CTaHOBKe npouecca Aobbiyuy;

- BbINnonHeHuo koMaHg FCY Ha nogadvy XMMUYeckux peareHTOB B CKBaXWUHBI (€CM MPUMEHUMO).

29

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/118
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

rOCT P 71160—2023

7.4 TpeGoBaHUA K NPOEKTUPOBaHUIO

7.4.1 MNogBogHbIe rMgpPaBNMYeCcKNe CUCTEMBDI

7.4.1.1 Cuctema pacnpegeneHus ruapasnnyeckon aHeprum

PacnpefeneHne rnopaBnuMyecKor XUOKOCTM OT OKOHEYHOro YCTPOWCTBa LinaHrokabens A0 Kawaon
CKBaXXWHbl OCYLLECTBIAESTCH C NOMOLLbKO NOO4BOAHOW CUCTEMbI pacnpefeneHus.

JomkHbl ObITe MPegycMOTpeHbl TEXHWYECKME pelleHns, obecnevmBatowme cOpoc AaBneHns B NUHUAX
yrnpaeneHusa knanaHoB Ha [NMPA 1 gpyrnx HOpManbHO 3aKpbiThiX 3aMOpHbIX YCTPOWCTB, B CNy4yae HenpegHa-
MEepEHHOro pasbeguHeHns rmapasnuyecknx MHTepMEencoB CUCTEMbI YyNIpaBneHus.

B KOHCTpyKUWKM MHTepdEeNCcoB rMapaBiMYeCcKon CUCTEMb! JOMMHBI MPUMEHATLCS CaMOoynnoTHAKLWMecH
rmgpaenu4eckue MydpThbl 48 MUHUMW3aLMK NPOHMKHOBEHWA MOPCKOW BOAbI BO BPEMS COeAMHeHWs/pasbean-
HeHWsd pa3bema B No4BOOHbIX YCMOBUAX.

KoHCTpyKUumMa rugpaBnuyeckor pacrnpefenurensHon cUCTEMbl Temnneta unu maHudonbaa [ormkHa
BKMKOYaTh MMOLWaaKy ¢ MHTepdencamm, NepeknioyeHne KOToOpbIX MOXeT BbiTb BbIMOMHEHO ¢ noMollbio THIA
1N Bogonasos, obecneynBas BO3MOXHOCTb M30MALUK YacTh CUCTEMbI MPWM BO3HWKHOBEHMW yTedku. MNoaso-
OHblA BNokK pacnpegeneHnn sBNsAeTcs TeM CPeacTBoM, KoTopoe obecnednBaeT npu HeobxoaMMOCTY BO3MOMX-
HOCTb BbINOMHEHWs paboT Mo M3BMEYEHUIO, PEMOHTY U 3aMeHe NOBPEeXOeHHbIX U MOOKMIOHYEeHUO pe3epBHbIX
rMapaBnuYecknx NMHU. Ecnm oTknoYeHne Haxogsawencs nog gaBneHmeM NMUMHUK rTMapaBnuyeckon CUCTeMel
pacnpegeneHvs NpeanonaraeTcs BbIMONHATL NPy NOMOLLKM BOAOMNa30B, TO OOMKHO ObiTh NpegycMOoTpeHo Ha-
nuyune ABYX pacnonoXeHHbIX NocnefoBaTeNbHO 3anopHbIX YCTPOWCTE.

Mpy NPOEKTUPOBAHUKU TMAPABIIMYECKUX CUCTEM HEODXOOMMO YYMThIBATh BO3MOXHOCTbL BO3HUKHOBEHWSA
OTKa30B No obuwen npuyinHe. Bo3MOXKHbIM pelueHMeM SIBNsSeTcs HenocpeacTBeHHoe pasaeneHne rugpasnmye-
CKUX NMUHWIA 1 TMOpaBnMyeckas M3onauusa pesepBHOro UCTOYHMKA 3HEProcHabXeHus .

7.4.1.2 MHoroyHKLUMOHanbLHbIe coequHEeHUs

KoHCTpyKuMa MHOroMyHKUMOHaNbHBIX COeAWMHUTENbHbBIX YCTPONCTB AOrmkHa obecneuyvBaTe BO3MOX-
HOCTb WX NOLKMNIOYEHUA TOMBKO B OOHOM 3a4aHHOM NOnoxKeHun. Npu 3ToM Takme coeanHeHns SOIMKHbI MMEeTb
COOTBETCTBYIOLLYIO MapKUPOBKY.

Harpy3sku oT rugpaBnvyeckoin Npobku, yBENUYEHWUS UMM Pe3KOro nageHus daBrneHusi Npu coeguHeHnn
Unu pasbeguHeHUn rugpaBnuyeckux MydT HeobXxoguMo y4uTeiBaTe Npu Bbibope rvMapaBnuyecknx MydT u
MeToOa Ux hukcaumu.

7.4.1.3 TpyGnl, TpyOHasa obBA3Ka 1 WNaHru

Bce Tpybbl 1 TpybHasa obBs3ka AOMKHBI MMETb HOMUHANbHbBIA BHELWHWA AnaMeTp He MeHee 6 MM.

Bce Tpybbi/TpybHas o6Bs3Ka OOMKHbI ObITb 3aKpensieHbl U 3aLlMLLeHbl AN MUHUMU3aLUM BO3MOXHOCTH
NOBPEXAEHUA B NPOLIECCEe UCMbITaHWIA, YCTAaHOBKW, U3BMNEYEHWA, 3KCINyaTauuMm U TexHmyeckoro obecnyxuea-
HWUA CUCTEMBbI.

Wcnonb3oBaHne TpyBHOM 06BA3KW C MpUBapeHHbIMKU coefuMHeHAMM Bonee NpeanoYTUTENBHO NO CpaB-
HEHWIO C OBXUMHBIMU U pe3bboBbLIMU uTUHraMu. CriegyeT No BO3MOXHOCTU M3beratb MCNonb3oBaHUA ¢u-
TMHIOB C pe3bbol KOHMYECKON OAMOBONM C yrnom npodgpunsa 60 rpagycoB BBUAY NOTEHUMANbHON BO3MOXHO-
CTW ee 3arpsisHeHnss N HeoBXoaANMMOCTWN BblpaBHMBAHWA COEOQUHAEMbIX 3NTeMEHTOB NPW NOAKMHYEHUN.

OonycTumble HanpsxeHusa B Tpybax u TpybHoW 06BA3Ke AOMKHBI COOTBETCTBOBaTL OTPACEBbLIM CTaH-
haptam aona Tpy6bHoi obBasku, HanpumMep [12].

Mpw NpoekTUpoBaHuK TpyBOHOW 0BBA3KU HEODXOAUMO YUYMTLIBATL!

- OOMyCTUMbIE HanpsiKeHWs, 0ByCcrnoBnNeHHble pabounm gaBneHueM;

- QONYCTUMbIE HAMNPSAXKEHWS, Bbl3BaHHble AENCTBMEM AaBMEHUSA UCMbITAHUS;

- BMAWsIHWE rmapaBnu4eckoro yaapa,

- BEMUYMHY BHELUHEN Harpysku;

- BO3MOXHOCTb CMSATUS;

- TexXHoIorn4yeckKne JOnycku;

- COBMECTMMOCTb paboyunx Kngkocten;

- BENMYMHbI pacxoaa;

- BO3MOXHbl€ NOBPEXOEHNS MPU HENPaBMUIbHOM COEOUHEHWN;

- BAIMSIHWE KOPPO3MW 1N 3PO3UN;

- AnanasoH pabo4yux Temneparyp;

- TpeboBaHUA K BbINONHEHWUIO COEAUHEHWN;

- Bubpauuo 0T BHELIHUX MCTOYHUKOB;

- BO3MOXHOCTbL noBpexgeHus npu ygape THIA.
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Bce cucTeMbl LUNAHIoB AOMKHbI OTBEYaTh 0elicmeyruwuM HopMamugHbiM mpebogaHuam 0ns wnaHeo-
kabenet (makxe cm. [13]).

7.4.1.4 KomneHcauuoHHas kaMmepa

EMKOCTb Kaxaon KoMMeHCaUWOHHOW KaMmepsbl, MOAKNYaeMOon CO CTOPOHbLI NMPYXWHbI UMM MMHUK Nogavun
BCMOMOraTensHoro AaBneHus y NPpUBOAOB MOABOAHbLIX KNanaHOB AOMKHA COCTaBNATk He meHee 125 % oT
obuiero paboyero obbema rugpaBnMYECcKoOn XUOKOCTWU, HeobxogMmon Ans OOHOBPEMEHHOro NpuBeaeHWs B
OENCTBME BCEX MPUBOLOB, NOLKITIOYEHHbIX K 4aHHOW Kamepe. [Inda npegoTepalleHrs NoBpeXx4eHns KoOMneHca-
LWOHHOM Kamepbl HeobxoaMMO NpegycMOTPETb UCMNOMb30BaHWe NepenyCcKkHbIX 3anopHbIX KnanaHos.

7.4.1.5 Py4yHoe ynpasrneHue npyvsogamMu 3anopHoOM apmaTypsbl

Mpy NpoEKTUPOBAHWUM TUOPABNUYECKON CUCTEMBI HEOBXOOMMO YYMTLIBATL BO3MOXHOCTE 0Opa3oBaHuUs
rmapaBnu4Yeckoi NpobKku M NPOHUKHOBEHWA MOPCKOW BOAbLI B CMyYae ynpaBneHus NpyMBOAOM KranaHa npu no-
mMown THIA, Hanpumep npr oTkNo4YeHun MNMY.

7.4.1.6 lNogBogHbIe NHEBMOrMAPOAaKKYMYNATOPbI

MogBogHble MHEBMOrMAPOAKKYMYNATOPLI ¢ AuadparmMamMu U YNAOTHEHWUAMMW NOABMXKHOIO COedMHEHUs
NOABEPXEHbLI U3HALLWBAHWIO U BbIXOAY U3 cTposA. KOHCTPYKTUBHBIE peLleHus JOMKHEl obecneynBaTh BO3MOXK-
HOCTb U3BMNEYEHUS U PEMOHTa NHEBMOIMOPOaKKYMYNATOPORB B TeHeHWe BCero cpoka aKkcnnyatauun noaBogHoM
CUCTEMBI.

MogBoaHblE MHEBMOMMAPOAKKYMYNATOPLl [AOMXHbI COOTBETCTBOBaTb TpebosaHusm [OCT 16769,
IOCT 14064, TOCT 26496 wnv gpyruMm cTaHgapTam Ha NHEeBMOTMAPOAaKKYMYNATOPbl UMK CTaHZapTam Ha co-
CyObl BbICOKOTO gaenenus (cm. maicke [10], [11]).

Ecnn nHeBMOrnapoakkymynsaTopbl He COOTBETCTBYHOT yKaszaHHbIM cTaHgapTam, To ocoboe BHUMaHue
HeobxoOMMO yOoenuTb BornpocaM He3onacHOCTM MepcoHana npu NpoBeAeHUU Ha NOBEPXHOCTU UCMLITAHUIA
NHEBMOrMApoaKKyMynsaTopa v Opyrnx onepauusx.

Mpu BbiGOpEe MHEBMOrMOPOAaKKYyMYSTOPOB CreayeT y4uTbiBaTh TpeboBaHUS K MUHMMW3ALMK NOTEPb
OaBneHus npegBapuTenbHO 3apsXeHHOoro NHeBMOrMApoakkyMynaTopa rasom B pesynbrate auddysnm unu
yTe4KW rasa.

[Mpy NPOEKTUPOBAHUM MHEBMOTMOPOAKKYMYNATOPHON CUCTEMbBI HEODXOOMMO YYUTEIBATE CHUXEHWE 3-
heKTUBHOCTU MHEBMOTMAPOAKKYMYNATOpa C yBenuueHUeM rnybuHel Boabl.

[MoaBoaHbLIE MHEBMOTMAPOAKKYMYNATOPLl MOTYT BObITh pa3MelleHbl Kak BHYTpUW, Tak u cHapyxu MNMY (B
HenocpeacTBEHHOW Gnn3ocTM unu Ha yaaneHuu). MNpu pasmeLLeHn NHeBMOruapoakkyMynsaTopos BHe MMY
KOpMnyc NHeBMOMMAPOaKKYMynaTopa AomkeH OblTh OKpalleH Ans npegoTepalleHns abcopbuun Bogopoaa, Bbi-
aensemoro npu paboTte CMCTEMbl KAaTOAHON 3aLLUTI.

7.4.2 CucTteMbl N0oga4Yn XMMUYECKMX peareHToB

7.4.2.1 Cuctema nogadnm XMMMUYECKUX peareHToB

lNogBogHas cucTema nogadun M pacnpegeneHns XMMUYEeCcKUX peareHTOB npegHasHavyeHa ans pacnpe-
JeneHns XMMMYeCKUX peareHToB OT OKOHEYHOro YCTPOWCTBA LWnaHrokabens K KaXgoW CKBaXMHE UMK MaHu-
donbay. Kpome TOr0, CUCTEMAE MOMET UCMNOMNbL30BATLCA ANd NogaqYn W Bo3BpaTa omMaa, UCrnonb3yemMoro npu
NpoOBEAEHUW UCTbITAHUI Mo AaBrNeHneM U Npyu BelpaBHUBaHWK OaBNEeHWUS B YCTPOWUCTBAX perynupoBaHus no-
ToKka. Takke cUCTEMA MOXET UCMonbL3oBaTLCa AN cbpoca dnonga u3 3atpybHOro NpoCTPaHCTBA CKBAXWHbI
ANa MOAEHTUDUKALMK YTEYKN U NPU YBENWUYEHUN OaBneHns B 3aTpybe BCcneacTBUE TEPMUYECKOTO PacLUMPEHUS
dnounga B npouecce paboThl CKBAKUHLI.

B saBucMmMoOCTM OT BUAA KUOKOCTU, NMOQAABAEMOWN B CKBaXXWUHbI, MPON3BOAUTENBHOCTL CUCTEMbI MO4A4YK
XUMpeareHTOB MOXEeT 3HA4YUTESTbHO NpeBbillaTh NPON3BOLUTENBLHOCTL TMAPaBMdYecKon cuctemMsl. PacyetHoe
JaBrneHwe 45 3NeMeHTOB CUCTEMbl NOgavyM XMMUYECKUX peareHToB, Kak MpaBuio, Bbille (COOTBETCTBYET HO-
MUHaNbLHOMY OABMEHWKO NS YCTbeBOro 0bopynoBaHUsl), @ KOPPO3MOHHAA aKTUBHOCTb TPaHCMOPTUPYEMBIX
dnonaos BoilWe, YeM Y XXUOKOCTU rMAPaBNUYeCKON CUCTEMBI.

KoHcTpykuMs cucTeM pacnpefeneHus XMMpeareHToB AnA Temnnera/MmaHndgonbia OOMKHa BKKYATh
3aMopHY apmaTypy, Mo3BOMAOLLYI0 MPU BO3HUKHOBEHUWM YTEYKW M30NUPOBATb YaCTb CUCTEMbLI C MOMOLLbLIO
THIMA vnu BogonasoB. MNoaBoaHbIA BNok pacnpedeneHus rmapaBnMyeckoil SHEPrM MOXET BKMYaTb NMUHUK
noga4vv peareHTOB, KOTOpble NPU He0BXOAUMMOCTU MOFYT DbITb M3BfIeYEeHbl, OTPEMOHTMPOBAHLI UM 3aMEHEHbI
Ha pe3epBHbIe B criydae noepexgeHus. Ecnu oTknoyeHne Haxogsawencsa nog AasneHWemM NuMHUK nogadvu xu-
MUYECKUX peareHTOB NPeanonaraeTcy BhIMOMHATL NpYM NOMOLLM BOAOMA30B, TO AOMKHO BbITh NpeaycMoTpeHo
Hanu4yMe OByX pacnonoXeHHbIX NocrneaoBaTenbHO 3an0pHbIX YCTPOWCTB.

[Mpy NPOEKTUPOBaHWMM CUCTEMbI pacrnpegeneHnss XMMnYecknx peareHToB HeobXO4MMO Yy4YUTbIBaTb BO3-
MOXXHOCTb BO3HMKHOBEHMSA OTKa30B Mo obLlei npuyinHe. Bo3aMOXHBIM pelleHeM ABNSAETCS HernocpencTBeH-
HOe pasfeneHne NMMHUIA CUCTEMBI U TMOPaBNMYeCcKas N3onsaums pesepBHOro MCTOYMHWKA peareHToB.
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7.4.2.2 Tpy6bl, TpyBHas 06BA3Ka W LUMaHTK

Bce Tpybbl 1 TpybHaa obBsi3ka AOMKHBI UMETb HOMUHANbHbBIA BHELWHWA uaMeTp He MeHee 6 MM.

Bce Tpy6bbl 1 TpybOHaa obBA3Ka OOMKHLI ObITE 3aKpenneHb! U 3allUlleHbl ONA CHUKEHUA BO3MOXHOCTH
NOBPEXOEHUSA BO BPEMS UCMbITAHWA, YCTAHOBKU, U3BMNEYEHUs, SKCMNyaTauum U TEXHUYECKOro 06CcnyXunBaHus
CUCTEMBI.

Honyctumble HanpsikeHus B TpyGax u Tpy6GHON 06Bs3Ke QOMKHbI COOTBETCTBOBATL OTPACIEBbIM CTaH-
gaptam gns TpybHon obBsisku, Hanpumep [12].

MpW NpoekTUpoBaHMM TPyBHOW OOBA3KM CMCTEMbI MOOAYN XMMWYECKUX pPeareHToB HeobXoOoumo y4u-
ThiBaTh!

- OonycTUMble HanpskeHWs, obycrnoBneHHble pabounm faBneHveM;

- OOMYCTUMbIE HaNPSXKEHUs NPW OaBNeHWUW UCMbITaHNS;

- BNUSIHWE rMOpaBnNUYeCcKoro yoapa;

- BENWYMHY BHELUHEN Harpys3Ku;

- BO3MOXHOCTb CMSATHS;

- TEXHOIOrM4YecKne OOMyCKU;

- COBMECTMMOCTb paboyunx KUAKOCTEN (3aKadunBaeMble peareHThl, XUOKOCTh, HaxoasLlycs B 3aTpyb-
HOM NPOCTPaHCTBE, U CKBaXKUHHbIE chrionabl);

- BENUWYMHY pacxona;

- BIUSIHWME KOPPO3MK U 3PO3UK;

- OManasoH pabo4dmx Temneparyp.

Bce npumeHsaemble WNaHrM AOMKHBI OTBeYaTk TpeboBaHusaM delicmayrwux HOPMamueHbIX GOKYMeEH-
mos (cMm. makxe [13]).

7.4.2.3 CneuwnanbHble acnekTbl:

Mpn NPOeKTUPOBaHMM HEODXOOMMO YYUTLIBATD!

- YBENWYEeHWe TPEHWUS N U3HOCa NOBEepPXHOCTEN Npu paboTe C MeTaHoMNoMm;

- COBMECTMMOCTb MaTepranoB yNNOTHUTEMNbHbLIX 3NEMEHTOB C 3aKavyMBaeMbiMy U AoGbiBaeMbIMU dhrito-
voamu,

- KOPPO3UOHHYH aKTUBHOCTL 3aKayMBaeMbiX U AoObiBaeMbIX hronaos;

- andbdyano hnomnaoB Yepes matepuansl 0BONoYKK LWnaHra (Kak npaBumno, Nerkux KOMNoHeHTOB);

- BbIBOp ynpaBnsoLwWwmx KrnanaHos U Opyrux YCTPOWCTB, NpegHa3HavYeHHbIX 4S8 PerynMpoBaHns NoToka;

- BNUSIHWE METaHOomMa Ha YNnoTHUTeNW MeTann-metann. [1na noBbIlWeHUst HAAeKHOCTW YNNOTHUTENS He-
0B6X0AMMO OOMONHWUTENBHO MCNonb3oBaTh anactomep. ObecnedyeHne repMeTMYHOCTU CBA3aHO ¢ npobnema-
MW, BO3HUKAKLWUMWN B pe3yrneTaTe KaBuTauuu U yxygLeHnem CBONCTB MaTepuana noj BO34elCTBMEM NOTOKA
(3pO3VOHHBI U3HOC).

Ecnu Bo3amoxHa andppy3ns XMMUYECKNX peareHToB Yepe3 MaTtepuarn LWNaHra, To KOHCTPYKLUUSA CUCTEMBI
OOIMKHA UCKMoYaTh 3arpsi3HeHUe rMapaBnuyeckon XUOKOCTU CUCTeMbI ynpasneHuss AnMEyHOUpYoLWnMIK Be-
LecTBaMK BCNeacTBUE YTeYKU UM BTOPUYHON AU dy3Mu.

Cwnctema nogaym XMMUYeCcKUx peareHToB AOIKHA DbiTb COBMECTMMAa CO BCEMUW BUOAMWU peareHToB, KO-
TOpble MOryT BbITh MCMOML30BaHL!I B MPOLECCE 3KCMMyaTaluy MECTOPOXAEHUS, a TAKXKE CO CKBAXWMHHLIMM
dnongamu.

KoHTponbHbIE KNanaHbl HE OOMKHbLI pacCMaTpyMBaThbCs B KadecTBe YCTpoWcTB, obecneumBawLnx ru-
OpaBrnuyeckoe OTKINIOYeHUEe 3NeMEHTOB CUCTEMBI.

B HopmaTMBHBIX JOKYMEHTax MOryT ObiTb YCTaHOBMEHbI JOMNOMHUTENbHbIE TPeDoBaHWA K MCMbITAHUI
CUCTEMbI MOAAYN XMMWUYECKUX peareHToB C YY4ETOM COCTaBa peareHToB.

7.4.3 NoaBogHLIe 3NEKTPUYECKMe CUCTEMBI

7.4.3.1 lMogeogHasa anekTpuyeckas pacnpegenuTensHasa cucrema

MooBogHasa aneKkTpuyeckasl pacrnpefenuTensHaa cMcTeMa npefHasHadvyeHa aAns pacnpegeneHus anek-
TPO3HEpPrun 1 CUrHanoB CBA3W OT KOHEYHOrO YCTPOWCTBA WnaHrokabens K KaXkgoW CKBaXMHe.

KoHTakTHble MMacTUHbl 3MEKTPUYECcKUX pazbemMoB, KOTOpPLIE NOCre OTCOedWHEHUs MOTYT HaxoguTbCH
NoA HanpsbkeHWeM, OOMKHbI DbITh 3aLMLLEHbl ANA NpefoTBpaLleHns HenpegHaMepeHHOro KoHTakTa.

Heobxogumo MUHMMW3MPOBATL YWCNO MOCNEAOBATENBHO MOOKMHOYEHHbBIX 3MEKTPUYECKMX pas3beMoB.
PeszepBHble NUHUKM MPU BO3MOXHOCTWM HEOBX0QMMO MpoKnaabiBaTe OTAENbHBIMK Tpaccamu. [Ons MUHUMMU3A-
LMK 3NEKTPUYECKOrO HanpsiXXeHUsA B COEANHEHWAX BENUYMHA pabodvero HanpsikeHWst 4OMmKHa BbiTb HACTONMLKO
HW3KOWN, HACKOMNBKO 3TO MpakTU4Yeckn LenecoobpasHo.
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JomxkHa BbiTh 0becrnedeHa BO3MOXHOCTb NEPEKMIYEHUSA UMK 3aMeHbl 3NeKTpopacnpeaenuTernbHbIX Ka-
fenen n kabenbHbIX NEpeMblYeK MeXaYy KOHEeYHbIM YCTPOWCTBOM wWnaHrokabensa n NMY ¢ nomowbio THIA
UInV BOOOMNA30B.

Ecnu Bbonee aAByx NoABOOHLIX 3NEKTPOHHLIX MOAYNEN MMetoT OBLLYH NUHUI0 3NeKTPONUTaHWSA, TO HEOD-
XOAMMO NpefyCcMOTPETb BO3MOXHOCTL W3onauumn nioboro NM3M B cnyyae ero Bbixoga u3 CTpos.

Ecnu peanusyemo, anekTpuyeckne pasbembl OMKHbI ObiTb CHabXeHbl NasaMu UK BbICTYNamu, npeg-
Ha3Ha4YeHHbIMW ON5 NPefoTBpaLLleHUst HEMPaBUITbHOMO COeOMHEHUA U NOBpeXaeHWsA. ANbTepHaTUBHbLIM NOA-
XOOOM FAIBMAETCH pasMeLleHne KOHTaKToB Takum 06pa3oM, YTOObl Mpu HEMPaBUbHOM COEANHEHWMN He NPOUC-
X0OMNo noepexaeHne obopynosaHus. Bce cBobogHble 3MeKTpUYECcKMe paszbeMbl JOMKHbI ObiTh OCHALLEHbI
KpbILLKaMK, 3aLLULLAILWKMMN KOHTaKTbl OT BO34ENCTBUA MOPCKOA BOAbI.

KabenbHblie pasbemMbl A0MKHbI ObITh BEpUULKMPOBaHLl Ana rMy6OuHbl BoAbl B TOUKE 3KCNnyaTauuu.

BoicTpopasbeMHble coefMHEHWs, NpefHasHadeHHble ans nogknodeHns THIA 1 He umetowmne nocTo-
AHHOIO COEAWHEHMS C CUCTEMON SMEKTPOXMMUHECKON 3aLUNTbI, AOMKHbBI ObITh M3rOTOBMEHbL! U3 KOPPO3UOHHO-
CTOMKWUX MaTepuanos.

CoenuHeHne anekTpopacnpenenuTenbHbix kabenein u kabenbHbIX NepeMbIYek JOMKHO OCYLLEeCTBNSATh-
cs ¢ nomouko THITA unu BogonasoB ¢ NpUMEHEHWEM MPOCTLIX MHCTPYMEHTOB U C MUHUMAamNbHLIMK 3aTpaTta-
MU BPEMEHU.

Mexay MOpPCKOM BOOOM M NPOBOLHWKOM OOMKHO OblTe NpeaycMoTPeHo He MeHee ABYX bapbepos, npea-
Ha3Ha4YeHHbIX ANA SKCnnyaTaunmn Npyu NOCTOSHHOM HaxoXAeHUU B MOPCKOM BOJE.

Mpu McnonNb3oBaHMN MacroHanonHeHHoW KabenbHOM CUCTEMBI OHAa JOMKHA OblTb CNPOEKTUpOBaHa Ta-
KM 0bpasom, 4yTobbl MOpCKasa Boda B criyvyae nonajaHus B XXUAKWUA AU3NEeKTPUK CaMOCTOSTENLHO BhIXoAMna
M3 CUCTEMbI Nof AeWCTBMEM CuUMbl TskecTW. [Ina KomneHcauuu gaeneHusa kabenu Heobxoaumo npoknagbi-
BaTb B MMHWSAX, 3aMOMHEHHBIX XUOKAM ON3NEKTPUKOM.

Bce matepuansl, UCNosfib3yemble B NOABOAHbBIX 3NEKTPUYECKMX CUCTEMaX, OOMKHbI OblTb COBMECTMMbI
Kak C MOPCKOW BOAOW, TaK WU C XUAKAM OUSNEKTPUKOM, NPpU ero npuMeHeHun. MNpu ncnonb3oBaHnmM HOBbIX Ma-
TepuanoB HeobxoouMO NPOBECTH NPOBEPKY UX COOTBETCTBUS TEXHUYECKUM YCNOBUSIM ANSA NOATBEPXOEHUS
COBMECTUMOCTHU.

[na obecneyeHWa HageXHOCTK U paboTOCNOCOBHOCTU Pa3bEMOB HE PEKOMEHAYETCS BhIMOMHATL UX CO-
eWHEeHWe Uunu pasbednHEHWE MO HANpPsXKEHUEM.

7.4.3.2 MNpepnoTepalleHne NopaXKeHUsa TOKOM

Bce nopgBogHbie cucTeMbl, paboThl Ha KOTOPbIX BbIMOMHSOT BOAONA3bI, AOMKHbBI ObiTh CNPOEKTUPOBaHbI
TakMMm ob6pazom, 4Tobbl n3bexaTb NOpaXKeHUs BOAOMNA30B 3NEKTPUYECKUM TOKOM.

7.4.3.3 BneKkTpoMarHMTHaaA COBMECTUMOCTb

MopBogHasa cucTema OoMmkHa BbiITh COBMECTMMA C 3MEeKTPOMarHUTHOW cpedol B MOOBOAHLIX YCNOBW-
AX. ONEKTPUYECKMe U INEKTPOHHLIE 3MEMEHTLI HE JOMKHbI 0Ka3biBaTk BMUAHUSA HA (PYHKUMOHAMNBHOCTE UMK
©e3onacHOCTL ftobOro aneMeHTa, BXOOALEro B coctaB Mtoboi cuctembl. Bce aneMeHThl JOMKHLI DbiTh He-
BOCMPUUMYIMBLI K 31IEKTPOMarHMTHOMY BO34EWCTBMIO, onpeaensemMomy (OyHKUMOHaNbHEIMKU TpeboBaHUAMU 1
TpeboBaHnsMM Ge3onacHo aKcnayaTalMm CUCTEeMbI.

7.4.4 NMopBoOgHLIAN MOAYNL YyNpaBreHUA

MopBogHoe obopynoraHue NpsAMON r’MOPaBNUYECKON UMW 3NEKTPOrnapaBnNUYecKo CUCTEMbI yNpaBne-
HUS OOMKHO ObiTb pasMelleHo B M3BMNekaembix koprnycax. B zaBucumoctn ot tuna cuctemsbl [TMY moxeT
BKIMOYaTL cnegylowue anemMeHTbl:

- 3NeKTPormgpaBnuMyeckne Wnu rmapasnvyeckie pacnpegenutensbHble U gpyrue knanaHel (Hanpumep,
3anopHble U 30/10THMKOBLIE KnanaHbl);

- 3MEeKTPUYECKNE U/UNK ONTUYECKWE pasbeMbl U TMOPABNUYECKNE MYDThI;

- KONMNEeKTOopbl rMApaBnuyeckoi CUCTEMBI 1 TPYBHYO 0BBA3KY;

- BCTPOEHHbIe AaTuukn n npecbpasoarteny;

- (PUNbLTPLI;

- aKKyMynsTopbl;

- KOMMNeHcaTopbl AaBreHus;

- rugpoycunuTenu;

- penykTopbl OABMNEHUS;

- KranaHbl perynupoBaHus Nogavyu XuMpeareHToB;

- M3M;
- NM3M CYWNS3;
- ANEKTPOHHbIE MOOYIKN 3anopHo—perynMpyroLu,eL7| apmMartypbl.
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Ons obecneyeHnsa MakcumarnbHoOro koaddpuumnenta skcnnyataummn CrO Heobxogumo, 4ToGbl MOHTaX
n/unu nasnedeHme ogHoro NMY He okasbiBan HeraTMBHOTO BNWAHWS Ha paboTy Apyrix NogBOAHbBIX MOAyNen
ynpaBrneHus.

Tam rae 3To BO3MOXHO, Bce NMMY aomkHbl BbiTh B3auMo3aMeHsaeMbIMU.

Bce akTMBHbIE 3MEKTPOHHbIE CXEMbI OOMMKHLI ObITh pas3MelleHbl B KOpnycax, 3anofHeHHbIX a30TOM Mpu
HoMuUHanbHoM gasneHun 0,101 MIMa (1 aT) u paccHMTaHHbIX HA BHELUHEee AaBneHve B YCNOBUSIX JKCMyaTa-
unn. JomkHbl ObITh NPeaycMOTPeHbl TEXHWYECKUE CPEeACcTBa M Npouedypbl Ans copoca BHYTPEHHEro aasne-
HUS Ha CryYan HapyLlweHUa repMeTUYHOCTM YNIOTHEHWIA.

3neKTpuUYeckme aneMeHThbl NoABOAHbIX aNeKTporngpasnuyecknx cuctem NMMY gonxkHbl ObITh pasmeLle-
Hbl B KOMMEHCUPYOLWWX JaBneHne kKaMmepax, 3anonHeHHbIX XUOKUM ON3NEeKTPUKOM.

KoHcTpykuyma MMY gomkHa MUHUMMMW3MPOBATL BLITEKAHWE XUAKOTO AU3NEKTPUKA NMpW NOOKMHOUYEHUU
MMY nog BogoW nocpefcTBOM pasMeLleHUs MHTepdencoB MOAKNIOYEHUA KaK MOXHO HUXE B KOHCTPYKLMK
(Boga obbl4HO 3aMeLLaeT XUOKNA OUManeKTpUK 40 Tex Nnop, noka He ByheT komneHcupoBaHa ytedka). Hecmo-
TPA Ha HanWuue 3alUThbl OT BO3ASNCTBMA MOPCKOM BOAbI, BCe CoeduMHUTENbHbIE Kabenu n pasbembl JOKHbI
BblAEPXNBATL HEMOCPEACTBEHHbLIN KOHTAKT C MOPCKOW Boaoi, obecnedunBas TakMM 06pa3om OBOMHYIO 3aLLMTY
OT OTKa30B, BbI3BAHHbLIX BNUSAHUEM MOPCKOW BO4bI.

YTeuka B rugpaBnuyeckor 4acTu cUCTEMbl He OOMKHa BAMATL HA LENOCTHOCTb 3MEKTPUYECKOWN CUC-
Tembl.

[Onsa ymeHblueHns noTpebneHrsa anekTPosHEePrun KnanaHbl C 3NeKTPOMarHUTHbIM YpaBneHMem Jorx-
Hbl BblTb UMNYNBCHOO TUMAa C rMAPaBNUYEeCKUM NPMBOAOM, 3a UCKMIOYEHUEM HOPMAanbHO 3aKpbIThiX Knana-
HOB, YOEPXMBaEeMbIX B OTKPLITOM COCTOSIHUM 38 CHET 3MNEeKTPUHECKON aHepruu.

Bce uHTepdencsl ruapaBnuyeckux coeqMHeHWI OoMKHbl obecneunBaTh YNNOTHEHWE KaXO0OW YacTu Npu
OTKIOYEHUN, ecnu 3TO He NpoTUMBOpednT TpeboBaHuaM Ge30onacHOCTU, NPUBEAEHHBIM B HACTOSLLEM CTaH-
gapte. KoHCTpyKUmMsA LOMKHA MUHMMW3MPOBaTh NPOHMKHOBEHWE MOPCKOM BOALI B pa3bem BO BPeMs cnycka u
noacoeavHeHus. YNnoTHeHne O0MKHO ObiTh pacrnonoXeHo B TOW YacTu MHTepdelca, KoTopasa HaxoauTca Ha
n3Bnekaemom obopynoBaHuu.

7.4.5 NoaBogHbIe 3NEKTPOHHLIE MOAYNKU

7.4.5.1 AnnapaTtHble cpeacTea

B coctae [N3M gomkHbl BXOOWUTb OOWH UMM HECKOMBKO MWUKPOMPOLIECCOPOB UM YCTPOWUCTB 3MeKTponuTa-
HWs1 ons obecnedeHns HeoBXoaMMOro YPOBHS HAOEXKHOCTH U IKCNITyaTaLMOHHON rTMBKOCTN.

MN3M pomkeH BbiTb 3alMLLEH OT NMPOHUMKHOBEHMA BoAbl. KOHCTPYKUWS MOOyna OOMKHa BKMYaTh ABa
HE3aBUCUMbIX KOHTPONUpyeMbix Gapbepa.

3akasumk 0bopyaoBaHMA OOIMKEH YCTAHOBUTE TpeboBaHuUsA kK HeobxoanMoMy AN 3Kcnnyataumm obsemy
namaTtu. Heobxoaumo Takke onpegennTb TpeboBaHUSA K JONONHUTENEHOMY 0ObEMY NaMsATU, KOTOPAA MOXET
notpeboeatbes B OyayLiem npu paclinpeHnn yHKLMOHaNBHbLIX BO3MOXHOCcTen M3M.

MpoekTupoBaHue N3M HeobXogMMO OCYLLEeCTBMATL C 3anacoM NPOoM3BOAMTENIbHOCTU A1 paclnupeHus
hYHKLMOHASBHBIX BO3MOXHOCTEN, BKIo4an 06paboTKy AaHHLIX, MOAKMHYEHWEe BHELWHWX M BCTPOEHHbIX OaTt-
YMKOB M CPEACTB Nepefadu AaHHbIX. [na BCex BbIXOLOB M NuTaHusa gatyukos M3M gomkHo BbiTh Npegycmo-
TPEHO OrpaHu4YeHne Toka.

Yucno BMAOOB curHanos, ucnons3yembix ansa N3M ¢ garymkamu v pacnpegenuTensHbIMU KnanaHamu,
OOIMKHO BbITE OrpaHUYEHO 00 MUHMMAaNbHO BO3MOXHOMO. TaMm, roe BO3MOXHO, creayeT UCNoNb30BaTh MEXOY-
HapodHble cTaHOapThl NPOTOKONA nepefayn JaHHbIX.

B pokymeHTaumm Ha MN3M gomkHO ObiTe MPYBEAEHO ONMCAHWE CUrHama Kawgoro Buaa nocpeacTBOM
YKa3aHWA CCbINKK Ha MeXayHapoOHble cTaH4apThl UMK AeTarbHOIo ONnMcaHusa napamMeTpoB curHana.

Heobxogumo yoenuTe BHUMaHWe Bonpocam ctaHgaptuauuu N3M ana obecneveHusa B3aMMo3aMeHsie-
MOCTM KaK ansTepHaTuee paspabotke [NOM ana KOHKPETHOro NPUMEHEHKS.

Mpu HeobxogumocTu yHKUMK N3M gomkHbl BKNoYaTh 06paboTKy pe3ynsTaToB KPUTUYECKM BaMHbIX
M3MepeHui.

7.4.5.2 MporpammHoe obecnevyeHune

MporpammHoe obecneveHve MN3M [OMKHO ObiTh CTPYKTYPMPOBAHO B BuAe (DYHKLMOHAmNbHBLIX MpO-
rpaMmmHbIX BNOKOB, KOTOpbIEe OOMKHbLI BbiTh pa3paboTaHbl U MPOTECTUPOBAHLI Kak HE3ABUCUMbIE NPOrpaMm-
Hble Mogynu. 3TW MOAYNU COOTBETCTRYIOT, KAK NpaBuno, onpefeneHHLIM 3aaadyam, KOTOpble MOryT BKIHO4YaTL
npepbIBaHMe B pexxnumMe pearnbHOro BpEMEeHM, BbI30OB OCHOBHOW NPOrpaMmbl B peXMMe pearnbHOro BpeMeHH,
€Cnu UCMoNb3yeTca NPOCTON NocnegoBaTenbHbliA onpoc. M3M 1 cTpyKTypy nporpamMmmHoro obecnevyeHust crne-
OYeT NpoekTupoBaTh Takum obpasom, 4Tobbl Obina obecneyeHa BO3MOXKHOCTb NOCMeayoLero 06HOBNEHWS U
KOPPEKTUPOBKWM MporpaMmHoro obecnevyeHus.
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MporpammHoe obecnedeHne JomkHO BbITe pa3paboTaHo Ha A3bIKe NPOrpaMMMPOBAHUA BbICOKOIO YPOB-
HA. A3blk accembnep moxeT ObiTb MCNOMNb30BaH ANA HE3HAYMTENbBHOro Yucna 3agad, TpebyrLwrx BbICOKOro
ObicTpoOoencTBUSA.

MporpammHoe obecneveHre MN3M OOMKHO BKNOYATb BCTPOEHHYH (YHKLIMKO CAaMOOMarHOCTUKW 0N UC-
NbITAHUSA U HACTPONKK MOAemMa, NOABOAHOIO KOMMbITEPA U 4AaTYMKOB.

[omnxHa BbiTe 0becnevyeHa BO3SMOXHOCTbL NepenporpaMmmupoBadnsa NM3M ¢ pacnonoxeHHo Ha NnoBepx-
HOCTW CTaHLUMK YrpaBneHus.

Mpoun3BoauTenbHOCTL U 0b6bem namaT NM3M gonkHbl BbiTh AOCTATOYHBIMM OIS BPEMEHHOIO XpaHeHus
BCEX OaHHbIX, nonydyaembix oT KWIM nogeogHoro o6opynoBaHuMs.

M3M pgomxeH obecnevymBaTe BO3MOXKHOCTb BhINOMHEHUA NOCNEA0BATENBHOCTM onepaunii MOHUTOPUHTA
u/unu ynpaeneHusl No O4HOW KoMaHae, nogaesaemoi ot ICY.

MporpammHoe obecnedveHne NM3M moxkeT ObiTe pa3paboTaHo ¢ y4eToM HeoBXOAMMOCTU MONYYEeHUs W
06paboTkn OaHHbIX C PACMONOKEHHbIX B CKBXWHE OATYMKOB JABMNEHMSA U TEMNepaTypbl.

[omxHa BbiTh paccMoTpeHa HeobXoAMMOCTb BHECEHMA B AaHHble UHOopMaLUuK 0 AaTe U BpeMeHU Ux
cdopMnpoBaHuUs.

7.4.6 MNpoTokon nepegayM AaHHbIX

[na HabnwogeHusl, ANCTAHLUWOHHOTMO YNpaBneHus, OCTAHOBKW U Nepefayu AaHHbIX cnefyeT MCnonb3o-
BaTb HaZEXHY W yOo0bHYI0 CUCTEMY CBA3W, OCHOBAHHYIO HA NPOBEPEHHbLIX MPOEKTHbLIX PELUeHUsAX UK Npo-
MbILLNEHHOM CTaHgapTe.

Cwuctema cBasu gomkHa obecnedynBath nepenavy AaHHbIX C BbICOKOW HageXHOCTbio M AorkHa obna-
JaTb 0OCTAaTOMHOM NMPOMYCKHOW CnocobHOCTLIO ANA Nepefadn AaHHBIX BO BCEX MPOEKTHLIX pexumax. [omkHb
ObITb NpenycMOTpEHbI peXUMbl paboTel, Npy KoTopbix NM3M nonyyaeTt 3Ha4YMTENbHbIA 06bEM OaHHbIX (Hanpu-
Mep, NOTOK JaHHbIX OT BHYTPUCKBAXWHHBLIX JaTYMKOB B MpOLIEcce Mycka CKBaxuHbl). B page crnyyaeB moxeT
OblTb HEBO3MOXHO MMM HeuenecoobpasHo nepenasaTh NosyyYaemble gaHHbie Ha MCY B peanbHOM BpeMeHM
BCMNEACTBME OrpaHMYeHHOW CKOPOCTM nepeaayvn AaHHblX. [lonycTuMO BpeMeHHoe xpaHeHwne cobpaHHbIX gdaH-
Heix B M3M npu ycnoBuu, 4TO 3TK AaHHbIe CBOEBpeMEeHHO ByayT nepefnaHbl Ha MCY. JomkHa BbiTb MCKMOYeHa
noTepsl AaHHbIX B MpOLEcce XpaHeHus.

CucTteMbl cBA3N U 3HEPrOCHADXEHUSA JOMKHbI BbITh CNPOEKTUPOBaHLI ANa paboTel be3 cboes B ycnoBu-
AX HOPManeHOro YPOBHS LUYyMa W NMOMeX, UMEKLLUX MecTo B pabouel cpefe. YKaszaHHble CUCTEMbl JOMKHbI
paboTtaTb B 3a4aHHOM guanasoHe W3MEHEHWIA HanpsKeHWs W 4acToTbl U AOMMKHbI AOMYCKaTb BO3MOMKHOCTb
M3MeHeHUs Yucna noakniYeHHbIX NOABOAHbLIX 3MEKTPOHHBIX MOOYMEN.

PYHKLMIO KOHTPOMA NUMHUK cBA3KM Mexay NMOM n FCY gomkHa obecneduBath CY.

Cesa3b gomxHa BbiTb OCHOBaHa Ha coO0BLeHWAX YCTAHOBMNEHHOTO hopMaTa, onpedensowero Havano
COODLLEHNS 1 ero OMWHY.

HomnxHo BbiTh NpegycmMoTpeHo coobeHue «Time Outy.

Mpuem coobueHns ¢ owmnbkon n coobuleHnsa «Time Out» AOMKHbI NPUBOAUTL K MOBTOPHOM Nepenade
coobLeHus.

[onxeH ObiTh 0becneyeH KOHTPOIb Kaxa0ro coobLleHNs NPy NOMOLLKW LWMKITMYECKOoro 3BbITOYHOro Koaa
UMM aHaNoOrMYHOro Kopa NMpOBEpKW ONs WCKMNIYEeHWA uaeHTMdMKauum cooblleHusa ¢ owmnbKoRn Kak Koppek-
THOTO.

MpoTtokon pomkeH BbITh YyOoBHEIM ANs 3arpy3ku nporpammMmHoro obecnevenus N3M, KT u eBcnomora-
TenbHOro KoMnbTepa.

JAneKkTpuyeckne U onTUYeckne napameTpbl CUCTEMbI CBA3M OOMKHbLI OTBeYaTh TpeboBaHMAM K yacToTe
NosIBNEHNS OWWDOYHbIX BUTOB, YCTAHOBMEHHbIX 3aKa34MKOM, CO 3Ha4YeHMem < 1x10~® gna anekTpuyeckux
cuctem n < 1x1078 NS oNTUYEeCKUX CUCTEM.

CBs3b Mexay rmaBHOW cTaHUMel ynpaBneHust U BCeMU NOABOLHLIMU 3MEKTPOHHBLIMIW MOOYNAMW OOMKHA
OCYLLECTBAATLCS C UCNONb30BAHWEM OJMHAKOBOIO NPOTOKOMNA CBA3W, KOTOPLIA JOMKeH BbiTh OCHOBAH Ha Npu-
3HAaHHOM MPOMBbILLUNEHHOM CTaHaapTe.

7.4.7 NopaBoaHble KOHTPONLHO-U3MepUTernbHbIe NPUbopLI

Bce nogsoaHbie KM gomkHbl oTBe4YaTk TpeboBaHUAM K cucTeMe, NpuBedeHHbIM B pasgene 5. Kok-
cTpykuns KT gomkHa BbITe MakcMMarnbHO MPOCTOR OANSA CHUXEHUSA YMCNa 3NEeKTPUYECKUX U TMAPaBNINYECKNX
coeguHeHun ¢ NMVY.

OTtkas KNI He gomkeH okasbiBaTb HErAaTUBHOIO BNUsiHUA HA paboTy apyrux Yacten Cr[.

[nsa paTynKkoB, KOHTAKTUPYIOWMX ¢ A0DbIBaeMbIM (hrionaoM, HeobXoAMMO YYUTbIBaTb NOTEHLMANbHY
0OMacHOCTb DNOKMpOBaHKWA MHTepdenca Neckom, ruapartaMmn unu napaguHamiu,
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[MpW NPOEKTUPOBAHUN CUCTEMbI HEOOXOAMMO YHUTLIBATbL METOA bl KannbpoBKM UMM HACTPOWMKA JAaTHMKOB,
a TakKe BO3MOXHOCTb AWUCTAHUNOHHOW AMarHoCTUKN.

CoeauHeHWs 1 Kopnyca AaTYUKOB, UCMOMNb3YEMbIX ANA MOHUTOPUHIA CKBaXWUHHBIX NAapaMeTpoB, JOMK-
Hbl UMETb HOMUWHANbLHOE JaBMneHWe, COOTBETCTBYHOLLIEE MAKCMManbHEIM paboyuM YCNoBMAM U OOIDKHBI COOT-
BeTcTBOBaTh TpeboeaHuam MOCT P 51365 n FTOCT P MCO 13628-4.

KoHcTpyKkumMs gatymka gomkHa obecnedmBaTtb He MeHee ABYX HE3aBUCHMbIX 6apbepoB MEXAY CKBaXKWMH-
HbIM ChrIIOMAOM W OKpYXalLLEW cpedon.

[ns knanaHoB C rMapaBnM4YeckuM NMpUMBOLOM, pasMelleHHbIX Ha MOA, Heobxogumo onpenennuTb MeTopq
WAEHTUUKAL MK TEKYLLErO NONOXEHUA KNanaHa.

Bce KWIM, ycTaHoBMeHHbIE Nocne KOpeHHOoW 3aaBukkn unu USV 1M KoOHTakTUpyHLne CO CKBaXKWHHBIM
dnronaom, OoMmKHbl ObiTh CHabXeHbl 3anopHOW apMaTypoi, pacnoNoXeHHOW MEeXAy OaTyuMkoM W TpyBHON
obBA3KoM, cogepxKalwein dnong, ecnm YyBCTBUMTENbHbBIA 3NEMEHT AaTYMKa HEe HaXoOouTCs HEeMoCpencTBEHHO
B TpyEHO 0b6BA3Ke.

7.4.8 3awmTa nHTepdgencos

B npouecce BBoOoa B 3KCMMnyaTauui, Nocnegyolleid sKcnnyataumM U TEXHUYECKOM OOCnyXKMBaHUK
OOIMKHbI ObITb peann3oBaHbl Mepbl MO 3aluTe Takux UHTepdelcoB, Kak ruapaenuyeckue mMydTbl WU 3Mnek-
Tpyyeckue pasbembl, OT Buonoruyeckoro obpactaHusa U TBepAbIX OTMOXEHWA. OTU Mepbl MOTYT BKMOYaTb
NCNOMb30BaHWe crneuWanbHbiX naHenewn Ans BbiNnonHeHus paboT ¢ nomouwbo THIMA, ycTaHOBKY 3alUMTHBIX
KPbILLEK W APYrMX YCTPOWCTB, KOTOPLIE MOTYT OblTh MOCTOAHHBIMW UMW BPEMEHHBIMW 1 OblTh YCTAHOBMEHHLIMM
THIMA vnn Bogonasamu.

7.4.9 OTKNOYeHMEe CKBaXUHbI

7.4.9.1 OTKNOYEHUE CKBAXMHBI CUCTEMOIM aBapUAHON OCTaHOBKK

DYHKUMA OTKIMHOYEHNUS peannayeTcsl B peXume aBapunHOM OCTAHOBKM U He CBfI3aHa C 3allMToR OT npe-
BblLUIEHWA OaBMNEHWs, KOTOpas MHULMMPYETCA CUCTEMOW OCTAHOBKM TEXHOMOINMYECKOro npolecca.

Mogcuctema «OTKMOYEHME MOLBOAHOW CKBaXKMHbLI CMCTEMOMW aBapMWHOW OCTaHOBKW» Onpeaensiercd
Kak cuctema, obecneynBaoLLan M30MALUID OAHON CKBaXUHbI. [ns TMNOBOM NOABOOHOW CKBaXKMHbI YKa3aHHas
noacucrTema obbIYHO 3a0elCTBYET crnefyrllee obopyaoBaHuWe:

- CUCTeMY aBapUIHOW OCTAHOBKW, PACMNONOXEHHYH Ha nnaTdopme unu bepery;

- CIMUBHOW KnanaH cucTeMbl aBapUMHOW OCTAHOBKW C 3NeKTPOMarHWTHBIM NMPUBOAOM, BXOLALUA B CO-
cTaB ruopaBnMyecKkor CUMOBOW YCTAHOBKK, PAcnofoXeHHON Ha nnaTtdopme unu bepery;

- CUNOBOE U3oNUpYoLLee pene CUCTEMbI aBapUMHOK OCTAHOBKWU B COCTaBe CUNOBOW 3MEKTPOYCTaHOBKMU,
pacnonoxeHHoW Ha nnatdopme unu bepery;

- pacnonoxeHHsle Ha NOA skcnnyaTauMoHHYH BOKOBYIO 3a4BWXKY M KNanaH nofadvM XMMnUJYeckux pea-
reHTOB, BKIOYAA NPUBOOHbLIE MEXaHM3MbI M CONEHOWAbI;

- pacnonoxeHHyto Ha [MPA skcnnyaTauMOHHYH KOPEHHYIO 3a0BUKKY, BKNKOYASA NMPUBOAHBIE MEXAHU3MbI
W coneHouabl;

- CKBa)WHHbI NpeaoxpaHuTencHblA KnanaH, BKIoYas NpMBogHble MexaHU3Mbl U CONneHoMabl.

OTKMo4YeHWe HadmMHaeTca Ha Bnoke, rae MHULMWPOBaHa KoMaHaa, U 3akaH4yMBaeTcs Ha KnanaHax, obe-
CrNeuYnBaKrLLMX 3aKpbITUe CKBaXKWUHBbI.

7.4.9.2 OTKNKOYEHNE CKBAXKMHBI CUCTEMOM OCTAHOBKU TEXHONMOINMYECKOro npolecca (onyus)

MoacucteMa «M3onALMS NOABOAHOM CKBAXMHbLI MOCPEACTBOM OCTAHOBKM TEXHOMOTMYECKOro npoueccas
onpegensieTcsa Kak cuctema, Heobxogumas Ans M3oNALMWM OQHOW CKBaXKMHLI MyTEM peanu3auun 3agaHHOM
nocnegoBaTenbHOCTM cpabaTbiBaHUA KranaHoB. [na TMNOBOW NOABOOHOW CKBaXWHLI NogcuctemMa OobbIYHO
3agencTByeT cnegyollee obopyaoBaHue:

- CUCTEeMY OCTaHOBKM TEXHOMOIMYECKOro MpoLecca, pacnonoXeHHy Ha nnatdopme nnu bepery;

- rmaeHy cTaduuwo ynpaenedusa CI10 v cunoByk 3NeKTpOyCTaHOBKY, pACNONOXeHHbIE Ha nnaTtdopmMe
unu Gepery;

- pacnonoXeHHble Ha MPA akcnnyaTaunoHHyo DOKOBYIO 3afBUHKY M KnanaH nogadum XMMUYecKux pea-
reHTOB, BKMOYasA NPUBOLHbLIE MeXaHWU3Mbl M CONeHOUAbI;

- pacnonoxeHHyto Ha [MPA akcnnyaTalMOHHYH KOPEHHYIO 3a0BUKKY, BKNHOYasi MPUBOAHbIE MEXaHU3MbI
1 coneHouabl;

- MMY, skntoyasa N3M n pacnpegenuTensHble rMapaBnuyeckne Knanatbl.

Mpouenypa OTKMYEHUA HAYMHAETCA Ha Broke, rae UHULMUMPYETCA KOMaHaa, U 3akaHYMBaeTCA Ha Kna-
naHax, obecneyMBarLLnX 3aKpbiTUE CKBaXWHBbI.
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7.4.9.3 BuicOKOMHTErprpoBaHHasa cucTema 3aluThl TpybonpoBoga oT 3bbITOYHOro AaBneHus (onuus)

BWC3[ npegHasHadeHa Ans 3awuTbl TpybonpoBoga v Opyroro CBSA3aHHOINO ¢ HUM oBopyaoBaHMsA OT
BbICOKOIO YCTHEBOrO AABIMEHUA B CKBaXMHAaX C NMOABOAHLIM pacnonoXeHnem ycTes. [py Mcnonb3oBaHUK cu-
CTEMbI 3alUWUThl OT WU3DLITOMHOIO AaBNeHWs TpybonpoBod MOXKET ObiTb CMPOEKTMPOBAH Ha AaBMeHWE HUXe
MaKCHMManbHOro AAaBNEeHUs HA YCThe 3aKPhbITON CKBAXWHbI.

BWNC3[ nomxHa ObITb HE3ABUCUMMOW CUCTEMON NMPOTUBOABaPUAHON 3aLLUWTbI C NOKanbHOW nporpaMmmu-
PYEMOW 3NEKTPOHHOW CUCTEMOM, KOHTpOnMpyloLlel ee cpabaTbiBaHne. Cuctema JOoMmKHa BKMOYaTh crieayto-
LWe anemMeHTbl:

- CUCTEeMY YNpaBIeHWs OTCEYHbLIMMI KnanaHamu;

- He MeHee [BYyX He3aBUCMMbIX 0ATYMKOB OABMNEHUS, U3MePSALLMX AaBMNeHe B Tpybonporoae;

- CUCTeMy ynpaBneHWs nepesarpyskoi Ana npefoTBpalleHus NoXHoro cpabaTeiBaHua Unn gpoccenu-
pPOBaHNA Yepes OTCeYHble KnanaHbl;

- cuctemy cbpoca gns NpeaoTBpalleHnss aBTOMaTU4eCckoro OTKPbITUS CUCTEMBI 3allnThl nocne cpaba-
TbiBaHMWSA.

YpoBeHb nonHoTel 6e3zonacHocTn BUC3[ gonxkeH oueHMBaTLCA HA OCHOBE TEXHUYECKMX TpeboBaHU K
cuctemam Be3onacHOCTH, YCTaHOBMEHHLIX, HanpumMep B FOCT P M3K 61508 (ace yacmuy).

7.4.10 ObopynoBaHue Ans NpoBeAeHUA UCMbITAaHUNIA

7.4.10.1 Obwume nonoxeHuns

Onsa vcneiTaHuin kaxkgoro TMna obopynoBaHMsa BO BPEMS 3aBOACKMX MPUEMO-CAATOYHbIX WCMbITaHWNA,
KOMMMEKCHbIX UCMbITaHWIA M B MpoLEecce BBO4A CUCTEMbI B IKCMyaTaLMio HEOBX0aMMO NPMMEHEHWE UCMbITa-
TensHoro obopyaoBaHus.

Bce ucnbiTatensHoe 0bopynoBaHue OOMKHO COOTRETCTBOBATL TpeboBaHMAM K B3pLIBO3ALUMTE C YYETOM
Kracca B3pblBOOMNACHOCTM MOMELLEeHUs!, B KOTOPOM NPOBOAAT UCMbITAHUE.

WcnbiTatensHoe obopynoBaHve gomkHo obecneqnBatb MOOENMPOBaHWME BCEX OCHOBHbIX onepauvi B
npouecce ynpasrneHus U MOHMTOPWHIa NogBoaHoro AobblvHoro obopynosanus. MogenvpoBaHue 4OMKHO CO-
OTBETCTBOBAThL (DaKTUYECKUM ornepauunsm.

VMcnbiTaTensHoe obopyaoBaHMe OOMKHO DbITh CNIPOEKTUPOBAHO C YYETOM BO3MOXHOCTW MCMNOMb30BaHMWS
B NMpoLecce UCMbITaHU 0BopyaoBaHUA, MOEHTUYHOIO A0OEIMHOMY 0B0pYLOBAHUMIO, TOe 3TO NpaKTUYeCKu pe-
anuayemo.

7.4.10.2 VcnbiTatenbHbiid cteHa MMY

McnbiTatenbHel cteHa NMY npegHasHadeH ans:

- MPOBEpPKU MexaHW4eCcKUX U PYHKUMOHAaNbHBIX MHTepdencos MY,

- NMPOBEpPKU MHTEPENCOB BHELLUHUX OAaTYMKOB TEXHONOMMYECKOro npouecca;

- npoBepku paboTtocnocobHocTun MNMY.

7.4.10.3 N'vgpaenuyeckasa curnoBas ycTaHOBKa AN UCNbITaHUN

B npouecce ucnelTaHMi rugpaBnvyeckass cMnosasi ycTaHoBKa, Mpy ee WMCMNoNb30BaHWKM, JOIMKHA obe-
creyvBaThb nogavy rmapaBnMyeckom }MAKOCTM nog paboynm gJaBneHMem Ha ucnbitatensHbln cteH MNMY. Tn-
ApaBnuyeckas CMnoBas ycTaHOBKa JofmkHa obecneYymBaTk NPOMbIBKY 060pyaoBaHus, BLICTyNas B Ka4ecTBe
MCTOYHMKA XUIOKOCTK ¢ TpebyeMbiMy NapaMeTpamMu YUCTOTHI.

7.4.10.4 Maket INMMY

MakeTt INMY gormkeH MMeTb MeXaHUYeCKUA N TMgpaBnudecknin nHtepdenc, aHanorndHble nHTepdgencam
MMY. MakeT gomkeH ObITe CHabXeH KnanaHaMu ¢ pyYHbIM ynpaBieHWeM, MogenvpyrownmMmn paboTty peanb-
HbIX pacnpegenuTenbHbix knanaHoB. MakeT gomkeH obecnevnBaTb NPOBEAEHUE CredyrLnX NCbITaHWiA:

- Bepudmkaumuo paboTbl MHCTpPYMeHTa ycTaHoBkM MY,

- UCMbITaHWe OaBNEHNEM W PYHKUNOHANBHEIE UCMBITAHUA TMOPaBNUYECKUX KOMMOHEHTOB CUCTEMBI;

- NMPOMbLIBKY r’MOpaBNUYECKUX CUCTEM;

- MpOBEpKYy AOMrOBPEMEeHHONW 3aLllKnThl ycTaHoBOYHOW nnowaaku MNMY;

- MPOBEpPKY coefquHeHns co ckBaxmHHbIMK KA nocpeacTeom kKabens w/mnu akycTUYeCcKon JIMHUN.

7.4.10.5 CumynaTop wnaHrokabens

Ona uMuTauMm napaMeTpoB aNekTpuYecknx Kabenewn, BXOOALWMX B COCTAR LWWNaHrokabens, MoxeT ObiTb
MCNONb30BaH CUMYNATOP.

CumynsaTop JoMmkeH MOSENUPOBaTL CONPOTUBINEHWE NUHUIA CBA3W U 3MEKTPUYECKUX kabenen B cocTare
LwnaHrokabens.

OauH MnM HecKonbKO CUMYNATOPOB AOMMKHbI MOLENUPOoBaTb MCMOMb3yeMble B CUCTEMEe yrnpaBneHns
YyYacTKW LinaHrokabensa pasnuyHoi anuHel. Ecnu B cucteme ynpaeneHus ana coeguHenuns MCY m M3M npega-

37

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 43 /118
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

rOCT P 71160—2023

noraraeTcsa UCcnonb3oBaHue AByx unn bonee wnaHrokabenewn, To 4OMKHO BbITk 0becnevYeHo MogenvMpoBaHmne
BCEeW cUCTEMBI WnaHrokabenen.

Mpu HeobxoaMMOCTHM MOXKeT noTpeboBaTbCcA CUMYNATOP rMAPAaBMMYECKUX NTMHWA B COCTaBE LUMaHroka-
Bens.

7.4.10.6 3neKTpOHHasa UcnbITaTeNbHaa YCTaHOBKA

3nekTpoHHas ucnblTaTenbHas YCTaHOBKa A0MKHA oBecneynBaTh KOHTPONb OYHKUMA, CBA3AHHbBIX HEMO-
cpencTBeHHo ¢ paboToit NMMY oaHoRM ckBaXWHbI. YCTaHOBKa OOMKHA NOAAEPXUBATL BCE KOMaH[bI, YKa3aHHble
B NPOTOKOmeE cBsA3W. Kpome Toro, aNeKTpoHHas WCnbliTaTenbHasn ycTaHoBKa fomkHa obecnedmBaTs Moaenupo-
BaHWe O4HCro UM HECKONMbKMX MOOYMNEN ynpaBneHusl. ANekTpoHHasa UcnbiTaTensHas ycTaHOBKa MOXeT ObiTh
BroyHoro TMNa, BKMYaTb MEPEHOCHOW KOMMNBKOTEP U MHTEpdEChl ANa Nnepesaydn CUrHanoB.

7.4.10.7 WUcneiTatensHas yctaHoBka KA

WenbitatensHasa yctanoska KWIM gomkHa mogenuposaTh KaObli TUM NOABOAHBIX KOHTPOMNbHO-M3Me-
pUTENbHbIX NPMBOPOB, BKMOYAA CKBAXWHHbIE AATYMKM (€CNW BO3MOXKHO) M MCKMIOYas BCTPOEHHbIE OATYMKK
MMY. UcnbitatensHasa yctaHoBka KWIM moxeT ObiTb YacTblo ucnbiTatensHoro ctenga MNMY unu sensatben
aBTOHOMHbIM BnoKoM.

8 UHTepdpenchl

8.1 O6wmMe nonoxeHUnA

NHTepdeicbl MexXay cucTemMon ynpasneHnsa U gpyrumu anementamu Crf, a Takke cuctemMamu, pac-
NOMOMXEHHBIMK Ha nnatcopme unv Bepery, ABNAKTCA KPUTUYECKU BaxkHbIMW AN obecnevyeHus YCneLHOoW
akcnnyatauun Cr4 v gomkHbl 6b6ITh TOYHO ONpeaeneHbl HA HAa4anbHOW CTaaMKU NPOEKTUPOBAHMS.

8.2 UHTepdpelic c o6opygoBaHuemM Ha nnaTtdopme unu bepery

Cuctema nogBoOHOM OOObIYKM MOXET paccMaTpWBaTbCA KaK NMPOAOIBKEeHMEe TEeXHOINMOrM4eckol cucTe-
Mbl NNaTtdopMbl/6eperoBoro KOMMNMNekKca UNK Kak HeaaBuMcKMMas cUcTema, UMerllas MHTepdenc ¢ CMCTEMO
ynpaeneHvs Ha nnatdopme unu bepery.

WHTepdenckl ¢ ocHOBHLIM 06opynoBaHeM nnatdopmbl UM BeperoBoro KOMMNIEKca BKIHYaT:

- MHTEepdENC ¢ CUCTEMOW yNpaBneHnsa nnatgopmsl N BeperoBoro KOMNNekca,

- WHTepdenchbl C CUCTEMON aBapUMHOM OCTAHOBKM Y CUCTEMON OCTAHOBKM TEXHOMOMMYECKOro npoLecca;

- MHTepdEenChbl C CUCTEMON NoAa4Yn XMMUYECKUX PeareHToB;

- WHTepdEeNCbl CO BCNOMOTraTellbHbIMU CUCTEMaMMU;

- UHTepdeickl ¢ cucTemon GecnepeboiiHoro aHeproobecnevyeHns (MpK HanNU4mK).

ObopynoBaHue cMCTEMbI yNpaBneHns noasoaHon fobblven, ycTaHOBNEHHOe Ha nnatdopme unun bepe-
ry, OOMKHO ObiTh PYHKLUMOHANBHO CBA3AHO (MMM MHTErPMPOBAHO) C CUCTEMOW yrnpasneHusa nnatdopMbl UNn
BGeperoBoro KoMnnekca.

YnpaBneHue NogBOAHBIMW CKBaXXMHAMM, Kak NpaBuno, ocylecTtenseT onepatop CY. BpemMeHHble cTaH-
LMK YyNpasBneHna MoryT UCMoNb30BaTbCHA NpW NPoOBEAEHWM UCMbITAHWIA, HA 3Tane BBOAA B 3KCMNyartauuio U B
npouecce TeXHNYEeCKoro 0bcnynsaHuns.

MpegctaBneHne MHGQOpMaLMKU Ha QUCNNee CTaHUMK onepartopa AoMNMKHO ObiTh, HACKONBKO 3TO BO3MOMX-
HO, yHUMULKWPOBAHO C NpeacTaBneHMem nHopmMaunn B aBTOMaTM3npoBaHHOW CUCTEME YNpaBrneHnss TeXHo-
NIOTMYecKOoro Komnnekca.

ObopygoBaHWe cuCTeEMBI ynpaBreHns NoABCAHON foOblYen, pasMellaeMoe Ha MOPCKOW nnatdopme
unu DeperoBon nnowanke, OMKHO OblTb M3rOTOBMNEHO B COOTBETCTBMM C TEXHNMYECKUMW TpeboBaHUsaMK, 00-
YCMNOBMNEHHLIMW MECTOM ero pacrnonoXeHus.

Mpy HaNUYMKU MHTErpaunuu CUCTEMbI yNpaBrneHns NoABOAHON A0BbLIMENA M CUCTEMbI YNPABEHWNS TEXHO-
JIOTMYECKMMU NpoLeccaMmu NpombIicra A0MmKeH BbiTh, Kak MUHUMYM, chopmupoBaH nHTepdenc mexay MCY u
y3ramu ceTu CUCTEeMbl YrpaBreHna TexHonorndeckum npoueccom. Kpome Toro, BO3MOXHO hOopMMpOBaHUE
uwHTepderica mexgy CY n cuctemoin ynpaeneHus aHeproobecneveHnem npomeicna. B aTom cnyyae ycTaHoB-
NeHHbIM Ha nnaTdopme/BeperoBoi NNowagke MogeM AOIMKEH paccMaTpuBaTbes Kak pyHKUMOHaNbHas YacTb
CMCTeMbl ynpaBneHusi NOABOAHOM A00bLIYEN.

MpW NOMHOW MHTerpauum cUcTeMbl yYNpaBneHUsa NoABOOHON A06blYen U CUCTEMBbI YNpPaBNEeHUs TEXHO-
NornyeckMMmM npoLeccamuy NpoMbICia OCHOBHbBIM MYHKTOM ynpasreHus nogBoAHbIMU CKBaXWUHaMKM ABMSETCH
oblan onepaTopHas npoMeicna. B atom cnyyae nporpammHoe obecnevyeHue CUCTEMBbI YNpaBieHusa NoaBo-
OHOW goBbluein JOMKHO BbiTh MHTETPUPOBAHO C NPOrpamMMHbIM obecrnedyeHneM TEXHONOrMYECKOTO KoMnnekca
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C Uenblo YMpoLEeHWs TeXHUYecKoro oBCryKMBaHMs U aKcnnyaTaumun. Moaxodbl K ynpaBneHuo NoaBOAHbLIM
obopygoBaHneM ¥ MOHUTOPWMHIY ero yHKUMIA OOMKHbI OblTe aHanorMyHbLl noaxodaM, UCMonb3ayeMbiM Ans
TexHonorndyeckoro obopyaosaHna Ha nnaThopme/Geperosoi Nnowanke.

8.3 BaaumopencTBMe C NoABOAHLIM 060pygOBaHuEM

[nA aneMeHTOB CUCTEMbI YNpaBfeHWs, YCTAHOBMEHHbIX Ha NoABodHOM obopydoBaHuW, Heobxogumo
YYUTbIBaTb CrNeayoLne acnekTbl:
a) MNoA:
1) pasmep ocHoBaHua MMY;
2) dopma NMMY n meToa nocagku;
3) pocTyn Ans TeXHUYeckoro obcnyXMBaHus;
4) hyHKUMM rMapaBnuyeckuX NUHWURA;
5) KW, yctaHoBneHHble Ha [TPA;
b) wWTyuepHbIn Mogynb:
1) pocTyn Ans TeXHWYecKoro obcnyXMBaHms;
2) rmppaBnuyeckue 1 aNekTpuYeckme coeduHeHus (4na n3BneKaemoro Wryuepa);
c) maHudonba: aHanornyHo MNoOA;
d) wnaHrokabenk: anekTpuyeckne, rnapaeBnM4yeckme N ONTOBONOKOHHbIE COeAMHEHNS;
e) BHelwwHue KNTI:
1) BHyTpuckBaxuHHble KWTT;
2) paTtunkv gaeneHvs/TemMnepaTypsbl;
3) OaTyvKK NOMOXKeHUs 3anopHO apmaTyphl;
4) paTunKy 3po3uu;
5) KOpPPO3WOHHBIE 30HAbI;
6) patumkn npoxoxaenus COL;
7) nodBOAHbIE pacXo4oMepbl;
f) nHcTpymeHThl THMA;
g) ynpaensieMblid C MOBEPXHOCTU CKBaXUHHBIN NpeaoXpaHUTeNbHbIR KnanaH;
h) obopyaoBaHWe Ana peMoHTa M TeXHUYECKOro 06cnyKuBaHus.

8.4 MHTepCbEﬁC C CUCTEMOMH ynpaBneHUA 3aKaH4YUMBaHMEeM U KanUTalnbHbIM PEMOHTOM CKBaXWH

MHTepdenc mexay cucTemMor ynpasneHus [obblberd M CUCTEMON ynpaBneHws 3akaHdmBaHuem/ka-
NUTanbHLIM PEMOHTOM CKBAXWH JOMKeH obecrneuuBaThk nepefady yKkazaHHOW CUCTEME yrpaBneHue BCceMuU
dyHKUMAMM HeobxoauMmbiMKU Ans BezonacHoro npoeefeHus paboT. Cuctema ynpaBneHus 0oObiYed MOXeT
ObITb MCMONL30BaHa NpU NPOBEAEHUW BHYTPUCKBAXKUHHbLIX paboT Npu yCNoBMK, YTO yNpaBneHWe ocyLLecTRMS-
eTca ¢ BypoBOA yCTaHOBKA.

Ocoboe BHMUMaHWe criefyeT yoenuTb TpeboBaHMAM K YACTOTE CUCTEMbI YNPABMNEHWS 3aKaH4YMBaHuem/
KanuTanbHbIM PEMOHTOM CKBaXKWH ANSA UCKIMIOYEHWS 3arpa3HeHNs CUCTEMbI ynpaBneHus 0obbi4el npu NpoBe-
OEHUN BHYTPUCKBAXMHHBIX paboT unu Bo3oBHOBMeHUM J00LIYK U3-3a MPUCYTCTBUS OCTATKOB XUAKOCTH B NpU-
BOA4AX NOABOAHLIX KNanaHoB. KOHCTPYKUMSA CUCTEMBI OMKHA MUHMMW3UMPOBaTh BO3MOXHOCTE 3arpAa3HeHust
NUHWIA yNpaBneHna MOPCKOW BOOOW Npy NPOBedeHUU BHYTPUCKBaXUHHBIX paboT, a Takke npegycMmatpuBaTth
cpencTeBa anst MPOMbIBKA 3TUX NTMHWNA.

8.5 UHTepdeiic c cucTeMoil ynpaBrneHus obopyaoBaHMeM MHTENNEKTYanbLHOro 3akaHuuBaHus
CKBaXWH

8.5.1 Obwume nonoxeHUn

B HacTodwem pasgene npueeneHbl TpeboBaHMA U peKOMEHZAUMN K MHTepdencaMm Mexay CUCTEeMOMN
yNpaBneHnsa WHTeNNeKkTyarnbHbiM 3aKaH4YMBaAHUEM CKBaXKWH (MpW €e Hanu4Mv) U CUCTEMOW YNpaBreHus [0-
Bblven.

Cuctema ynpaBneHus nogBoAHOM A0ObIMER AOMKHA UCMONb30BaTbCcA ANA (PU3NMYECKOrO pa3melLeHuns,
obecneveHns CBSA3W, SMNEKTPUYECKON U rugpaBnuyeckon aHeprum CYWU3. Mpu Hanuuum orpaHudeHwin, oby-
CINOBMNEHHLIX UMeRLLenca NHOPACTPYKTYPOR (Hanpumep, Npu MogepHU3auumn 3KCnnyaTupyemMoro Ha MecTo-
poxOeHun obopyaoBRaHMA), OTKIIOHEHUA OT TpeDbOoBaHW HAcTOALLero cTaHaapTa AOMKHb ObiTh BIAENEHL! B
caMOM Hadarne npoekTa W paccMOTPEeHbl Afs KaXgoro cry4vas B OTAENbHOCTH.

JetanbHble TpeboBaHus k cucteme CYW3 npueenedsl B 8.5.2—8.5.8 u npunoxexHuu E.
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8.5.2 ®usnveckue MHTepdencsl

BoamoxHbl cnegyiowne sapuaHThl MHTepdenca:

- BapwuaHT 1: uHTepdeic c NMOM. UHTepdeiic CYWN3 BkniouaeT ogHy WUNM OBe 3MNeKTPOHHLIE MnaThl,
ycTaHaBnuBaeMele B cnotel [M3M, pasmelyeHHoro B MMY;

- BapwuaHT 2: uHTepdeic c MMY. M3M CYWN3 pasmelleH B NMMY;

- BapuaHTt 3: BHEWHWA MHTepdeinc. ABTOHOMHbIM Mogynb ynpasneHus CYW3, pacnonoxeHHblil BHe
Mmy.

Beibop BapuaHTa (cM. E.1) 3aBucKT OT psiga hakTopos, onpeaensiemMbiX YCIOBUAMMK NPUMEHEHWS.

8.5.3 OpraHu3sauusa cBA3Kn

PelueHunsa no opraHn3aunin CBA3U OOMKHBI ObITh OCHOBaHbI HA TpeboBaHWAX CTaHAapToBR B obnacTu B2a-
MMOAENCTBUA OTKPbITbIX cucTem B cooTBeTcTBUMK ¢ TOCT P MCO 7498-1, TOCT P MCO 7498-2, TOCT P CO
7498-3, TOCT P NCO 7498-4.

[nsa nepenaqm gaHHblx mexgy nnaton CYW3 v MOM (BapuaHT 1) unn mexay noaBOgHbIM 3MEKTPOHHBLIM
moaynem CYWM3 n MMY (BapmaHT 2) HeobxogumMo 1cnornb3oBath npotokons TCP/IP.

Mpy NpOEeKTUPOBaHUM CUCTEMBI CBA3M HEODXOOMMO YUYUTHIBATE CNeaylLe NomnoXeHns:

- hmaundeckuin ypoeeHb (yporeHb 1 mogenu OSI) gonkeH onpefenaTts OyNNeKCHbIE KaHambl npuemMa u
nepegauun gaHHbix (RX n TX) B cooTBeTCTBUM C NpoTOKOoNoM RS 422 6e3 annapatHoro KBUTUpoBaHus. KaHansl
CBSA3M JOMKHbI OblTh ranbBaHWYeCckn pasgeneHsl Ha uHTepdence CYN3. omkHo OblTe 0DecnedYeHo n3onmpo-
BaHHOE 3a3eMJIeHVE OTAENbHbLIM MPOBOOHUKOM;

- YPOBEHb 3BE€Ha AaHHbIX (ypoBeHb 2 mogenu OSI) npegycmaTpuBaeT MCNONb30BaHWe CETEBOrO ABYX-
TodeyHoro npoTtokona (PPP) B cooTBeTcTBUM co cTanaaptoM Internet RFC 1661;

- ceTeBoW ypoeeHb (ypoBeHb 3 momenu OSIl) npemycmaTpuBaeT MCNOMNB30BaHWE MPOTOKONA CETEBOro
ypoeHs (IP), cooTBetcTBYtOWEro ctaHgaptam Internet RFC 1332 m Internet RFC 791 gna IP v4;

- TPaHCMNOPTHbIA ypoBeHb (ypoBeHb 4 mogenwu OSI) npegycmaTpuBaeT WCNONb30BaHWE MPOTOKONA
ynpasneHus nepegadein (TCP) B cooTBeTcTBUM CO cTaHgapTom Internet RFC 793.

Ceszb mexay noasofHeiM obopynosaHuem CYWN3 1 pacnonoxeHHbIM Ha NOBEPXHOCTM obopynoBaHu-
eM MOXET OCYLLECTBNATLCH C UCMONb30BaHWEM TNUHUA CBA3M CUCTEMBI yNpaBneHus NoABOOHON Aobbiven. B
3TOM clydae NoCcTaBLMK CUCTEMbI YNpaBneHWsl NOOBOAHON 00DLIYE HeceT OTBETCTBEHHOCTL 3a nepefady
coobueHui B cooTeeTcTBUKM ¢ npoTokonom TCP/IP B o6a HanpaeneHus.

PacnonoxeHHoe Ha noBepxHocT obopygosaHme Cl[ gomkHo obecneynBaTh CBA3b ¢ MobbIM 06opy-
JoBaHueM, KoTopoe Heobxoaumo ans pabotel CYM3. Ceasb AomkHa ObiTh peann3oBaHa B COOTBETCTBUM C
npotokoniom TCP/IP. 3To Takke OTHOCUTCH K CUCTEMaM yrnpaBreHWs 3aKkaH4YMBaHUA/KanuTanbHOro pemMoHTa
CKBaXWH, 32 UCKITHOYEHWEM CNy4YaeB, Korga ykasaHHoe obopynoBaHue MMeeT npsimyto ceasb ¢ CYU3.

CkopocTb Nepegayun OaHHbIX Mexay CUCTEeMOR ynpaerneHua noaeogHon aobeiven n CYWU3 no ymonua-
HUIO gorkHa coctaenaTe 9600 6ut/c. [JeTtansHoe onucaHne gaHHOro MHTepdeinca npueegeHo B E.2.

TpeboBaHua 8.5.3 oTHOCATCA Kak K aTany Jo0ObI4M, Tak M K 9Tany BBOAA B 3KCMJlyaTauuio.

B npouecce skcnnyaTtaumm Bpems cpabatbiBaHusa cucteMbl CYWN3, nameperHoe komaHgon «PING»,
OOMKHO BbITb MeHee 1 ¢c. OgHako 370 BpeMs MOXeT OblTb NPY HEODXOAMMOCTH YBENMYEHO 1151 MPOXOKOEHNS
aBapUiHbIX COOBLLEHNI, CBA3AHHLIX C BE30MacHOCTEK CUCTEMBI.

Ha pucyHke 1 nokasaH NnpuMep BO3MOXHOW peanusaunn nHtepdenca cesasu.

8.5.4 UnTepdrerickl CYWU3 c gpyrum obopygoBaHuem

Hwxe npuBegeHbl TpW BO3MOXHbIe kOHMwurypaumm CYW3 (gononHuTenbHOe onucaHue CUCTembl Npu-
BEOEeHO B NpunoxeHun E):

- MOSHas UHTerpauus ¢ pacnpegeneHHon CUCTEMOW YNpaBreHnUsi BEPXHEro YPOBHS;

- aBTOHOMHAasl cMcTema, ynpasrneHune obopyaOBaHUEM UHTEMMEKTYaNbHOMO 3aKaHYMBAHWUS CKBaXWH U
oTobpaxeHne NoCTynarLLUX JaHHbIX OCYLLECTBMAETCH cneunansHo npegHasHadeHHon CYW3, kotopas aens-
eTcs NepBUYHBIM MHTEPdENCOM AN CKBAaXMHHOrO obopyaoBaHus;

- COonpskKeHHasi cucTema, aHanornyHas aBToHomHol CYW3, Ho umetowan wHTepdeiicsl ¢ pacnpege-
JIEHHOI CUCTEMOW ynpaBneHusi BepxHero ypoBHsa w/unu MCY. B wratHoM pexume paboTel ynpaBneHwe o6o-
pyOOBaHWEM WHTENMNeKTyanbHOro 3akaH4YMBaHWs CKBaXWH M cOOp JaHHbIX OCYLLEeCTBMSEeTCs pacnpeaesieHHoMN
cucTemMon BepxHero ypoBHA u/munu NCY. CneunannanpoBaHHelie paboThl, Tpebyolimne y4acTusl cCneunanucTos,
MOryT BbITb BeINONHEHLI Yepe3 CYUS.
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1 — M3M; 2 — uHTepdercHan nnara; 3 — nogada anekTponuTaHus; 4 — 3eMns; 5 — nuTaHue Ha nnate; 6 — ranbBaHW4eckas
pa3Bss3ka; 7 — ONTUYecKkas Wnu anekTpoMarHMTHas pases3ka, HanpsikeHWe 3aBUCUT OT KOHCTPYKUMK; 8 — M30NMpoBaHHOE 3a3eMNeHune;
9 — waccu NMMY; 10 — 3azemneHne B CUrHansHoON Lenm

PucyHok 1 — WMHTepdeiic nopTa cBaA3n

dopMupoBaHne OTMETKU BpPEMEHW OaHHbIX, NepefaBaembix 060pyaoBaHUEM UHTENNEKTyanbLHoro 3a-
KaH4YMBaHUSA CKBaXWHbI, AOMKHO NPOU3BOOMTLCA KaK MOXHO Brve K UCTOMHUKY AaHHbIX. BpemeHHoe paape-
LeHne He OOMKHO npeBbiwaTh 1 C.

8.5.5 DHeproobecneyeHue

VHTepdhencbl obecnedyeHna anNeKkTPUYEecKoW 3Hepruein nogpasnensiTcs Ha WHTepdoelcbl ¢ Marnon,
cpenHen 1 BbICOKOK MOLHOCTbBIO.

WHTepdencamu manoi MOLLHOCTW ABNAKTCS UHTepdenchl, pacnonoxeHHble BHyTpu N3OM, nx sHeproo-
Becnevenue ocywectensaercs ot [TMY.

WHTepdencamu cpeaHein MOLWHOCTH ABNSAITCA MHTEPgENChl, pacnonoxeHHble BHe M3M, Ux 3Heproo-
©ecneveHne ocylectensietcst ot MMY.

[na vHTepdelncoB C BLICOKOW MOLLHOCTHIO TpebyeTca sHeprocHabeHWe, MOLWHOCTb KOTOpPOro npe-
BbilwaeT MolwHocTbk NMY. 3HeproobecnevyeHne Taknmx MHTEpPdENCOB OCYLLECTBMNAETCA HENOCPEACTBEHHO OT
wnanrokabens. Takne cMCTEMbl B pamMKax NpoekTa OOMKHbI paccMaTpuBaTbhCs OTAENbLHO.

3azemMneHne anNekTponMTaHns OonmKHO ObiTe peanuaoBaHo Yepes MMY.

HomxeH ObiTe 0DecneveH MOHUTOPUHT paBoTOCNOCOOHOCTH W TEKYLLEro COCTOSIHUA CUCTEMbI 3HEProo-
becne4veHns.

Bonee getanebHele TpeboBaHWsA K 3HeproobecnevyeHuto NpueeneHsl B E.4.

8.5.6 N'mpgpaBnu4yeckas aHeprusa

8.5.6.1 Cucrembl

YucTtoTa rugpaBnM4ecKon KUAKOCTM AOMKHA COOTBETCTBOBaTL TpebosaHuam MOCT 17216 — knacc 8
(cm. markoke [7] — knacc 15/12).
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Ocoboe BHMMaHWe crieqyeT yaoenuTb XapakTepHbIM OMs NNacTOBOW 30HbI MOBbLILEHHbIM 3HAYEeHUAM
OaBMNeHnsl 1 TeMnepaTypbl, @ TAKXKe YPOHIO 3arpsa3HeHNs (CKBaXKWHHbIMUK hriiongamu).

8.5.6.2 MNuTtaruwme BBOAbI

[ns Kaxaoro nuTaoLLero ruapaBnMyeckoro BBoga Heobxoanmo onpefenuTs cnefyolime napaMmeTpbl:

- MakcumanbHoe gaBreHue rmopasnu4eckon XXnaokocTn, nogasaeMmoi ot Crm;

- YPOBEHb PErynupoBKW AaBMAEeHUs rMapaBliv4eckon Kugkoctn, nogasaemon ot Cr[ k o6opynoBaHnio
WHTENNEeKTyarnbHOro 3aKkaHYMBaHWUA CKBaXWUHBbI;

- KM (koHTponb gaBrneHnsa u pacxofa ruapasnuyeckor XKUgKocTn);

- KOHTpOnb MonoXeHus KnanaHa (cbpoc, nogaya v 6nokMpoBkKa);

- 0ObeM rugpaBnMYecKoi XUOKOCTH.

8.5.7 NpoxogHble kaHanbl B nogBecke HKT

HomkHo EbITe NpeaycMOTPEHO NPOCTPaHCTBO A58 pasMeLLeHWs NEKTPUYECKNX U TMapaBnMHeckux npo-
X0AHbIX KaHanos B nogsecke HKT, Heobxogmmelx ons ynpasneHus obopyaoBaHMemM WHTENNeKTyansHoro 3a-
KaH4YMBaHWSA CKBAXKWHbI. YMCNO NPOXOAHbBIX KAHANOB A0KHO DbiTh onpeaeneHo Ha ctagun NpoekTUpoBaHus.
Ecnn He oroBopeHo MHOE, TO B [OMOIMHEHME K NMUHUW YNPaBNEeHUA CKBAXUHHLIM NPeAoXpaHUTENbHbIM Kna-
MaHOM WM NUHUK MoAauYn XUMUYECKUX PeareHTOB pPeKoMeHOyeTcsl NPefyCcMOTPETh YEThIPE 3MEKTPUYECKUX U
yeTblpe rmapaBnUYecKnX KaHamnos.

8.5.8 UcnbiTaHne

[nsa cHUXKEeHWs MHTEHCMBHOCTK OTKAa30B nogBoaHoro obopynoBaHus, B3aMMogencTeyowero ¢ obopyno-
BaHWeM WHTEMMeKTyanbHOro 3akaH4YMBaHWUs CKBaXKWHbI OOTKHbBI ObITh NpoBeAeHbl Bannaaums obopynoBaHus
W UCMBITAHUA ONA OLEeHKW BO3NENCTBUA OKpyxKawlel cpedbl. Banugauua obopynosaHus ocobeHHO BaxHa
ONA 3KCNnyaTupyemoro B HebnaronpusaTHbIX ycnoBusax obopyaoBaHWUs, OTKa3 KOTOPOro MOMXET MPpUBECTU K
cepbe3HbIM NOCNeacTBUAM, a PEXUM OTKa3a CNOXHO MOeHTUMMUNPOBATS.

MNMoaBogHoe 06opyaoBaHUE Ha MecTe aKkcnnyaTauuy pabotaeT B 4OCTATOYHO BnaronpraTHBIX YCHOBUSX.
Tem He MeHee, HeKoTopble Buabl 060pyaoBaHUs, BKNOYas BpawaoLmMecs MexaHnaMel W/Unm WwryuepHsle 3a-
OBWKKN ©ONbLUOro AnameTtpa, NoABEPKEHbl ONMUTENBHOMY BO3AEUCTBUI BUOpaUun U BIIMAHUIO NepexoaHbIX
npoueccoB Npu paboTe BbICOKOBONLTHOrO obopyaoBaHus. [Npy TpaHCNopTUPOBKE U MOHTaxe obopyaoBaHue
TaKkkKe MOXeT noAaBepratbcs yaapam u Bubpauun. Kak npaeuno, obopyaoBaHMe MOXHO TpaHCNOpTUPOBaTh
UMW XpaHUTb Ha BOpTy cyaHa B TEUYEHWE HECKONbKUX AHeR unu Hegenb. [pn aToM OHO NoABepraeTcsa Bubpa-
UuK oT paboThbl AM3ENbHLIX FEHEPATOPOB 1 MHOMO obopyaoBaHus. [py OTKNOHEHWW OT NpeanMcaHHbIX NPOU3-
BOOMTENEM YCNOBUIA XpaHeHWs 0bopyaoBaHWe MOXKET NOABEPraTbCsl 3HAYNTENbHLIM BO3AEACTBUSIM.

HacTtosilmin cTaHgapT NpMMEHMM K criegytowemy obopyaoBaHuio:

- Briokam unu cbOpOYHBIM y3nam, coAepXallyMM 3MeKTPUYECKOe W/UNU 3NeKTpoHHOe 0b6opyaoBaHue,
npegHasHa4eHHoe Ang NoCTOAHHOM paboTsl Noa BOOOW;

- Brniokam unu cOOopoYHBIM y3nam, COAepXallMM 3MEeKTPUYECKOe W/UNu 3neKTPoHHOe 0B6opyaoBaHue,
KOTOPOE AIBMSAETCH YacTblo MHCTPYMEHTa A8 TEXHWYEeCKoro obCcnyXvMBaHus NogBogHOro obopynoBaHus.

B HacTosem cTaHgapTe NpMBeLAeHbl MUMHMMarnbHble TpeboBaHua K CnbiTaHuaM. Takke criegyeT npea-
YCMOTpEeTb UCMbITaHWUs, HEe YKasaHHble B HACTOALLEM cTaHaapTe, Hanpumep LMKIMYecKue TemnepaTtypHble
MCNbITAHWA M UCMLITAHWA HA BO3AEUCTBUE BNAXKHOCTU.

[MprYemMoYHbIE UCNbITAHMA HEOBXOAMMO NPOBOAUTE ANS BCeX BUAOB 06opyaoBaHWs, MCMNONb3yeMoro Ans
ynpaeneHuss obopynoBaHWEM WHTENMEKTYanbHOro 3aKaH4YMBaHWUA CKBaXMH. MuHumanbHble TpeboBaHusa K
ncnelTaHusam obopygosaHuss CYW3 gomkHbl cooTBeTCTBOBaThL nonoxeHuam 11.2.5 n 11.3.5 npumeHuTensHo
K NpoBepKe YCTOMYMBOCTU K BO3AEUCTBUIO BHELLHUX drakTopoB. [pu npoBegeHUU UCNbITAHWIA Ha 3rekTpo-
MarHMUTHY0 COBMECTUMOCTb HeobX0aMMO y4WTbiBaTh NONOXeHWUs npunoxexdua F. B npouecce ncnbiTaHni Ha
3MNEeKTPOMarHUTHYH COBMECTUMOCTbL HEOBXOoOUMO NOATBEPAUTL OTCYTCTBME OTPULATENBHOMO B3aUMHOMO BO3-
OeNCTBUSA pasfNMYHbIX CUCTEM.

9 Matepuanbl U N3roTOBNEHUe

9.1 O6wWwKe nonoxeHUnA

Bce nogsogHoe obopynoBaHWe AOMMKHO NMPOWTY Banuaauui M Bepudukaumio B hakTUYeCcKUX YCNoBUSIX
aKcnnyaTtaumm nubo B yCrioBUsiX, MOAENMPYOLWMX DakTMYeckne YCroBus aKkcnnyaTaumu.
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9.2 Matepuansl

9.2.1 BbiGop maTepuanos

MaTtepuanbl 3arNeMeHTOB CUCTEMbI YNpaBreHus, KOHTAKTUPYKLWWE C rMApaBnMyeckon XUOKOCTbI UMK
XUMUYECKUMUN peareHTamu, SOMKHb! OblTb OYMLLEHB! A0 3a4aHHOIMO Kracca YMCTOTbhl M COXPaHsiTb 3TOT Knacc
Ha NPOTSKEHWW CPOKa Cry»Obl CUCTEMBI.

9.2.2 Koppo3noHHoe BO3gelUCTBUE

Mpw BoIBOpE mMaTepManoB C y4eTOM KOPPO3MOHHOTO BO34EeACTBMA HeobxoamMMo yunTeiBaTh cnegyoLme
cakTopbl:

- BO3LEWCTBME BHELIHWX NO OTHOLUEHWUIO K cucTeMe (oronaos;

- Bo3gencTeMe (OIIOMAOB BHYTPU CUCTEMBI;

- cBapuBaemocTb MaTepwnanos;

- BO3MOXHOCTb (DOPMUPOBAHUS LENEBOA KOPPO3WUH;

- B3aMMOEeNCcTBME Pa3HOPOAHbIX METannos;

- BNUSAHWE KaTOOHOW 3aliuThl (BKMOYAA BbiNageHwe kanblus B cpene, oboraweHHon kapboHaTamu, u
BO34eNCcTBMEe BOAOPOAA, HaNpMMep BOOOPOLHOE pacTpecKMBaHue);

- BMMsiHWE pa3pyLUeHUs NOKPbITUS BCreACTBME ero NOBPEX4eHNs U/unu oTcnavBaHus,

- BNUsiHWe BakTepuid;

- BNusiHWe BUoNorMyeckoro obpacraHus.

9.2.3 CoBMecTUMOCTb C (hriromgamm

Bce KOHTaKTUpYKOLWKE C KUOKOCTAMW MOBEPXHOCTU OOIMKHbI ObiTh NMPOBEPEHbI HA COBMECTUMOCTb C
rMOopaBnMYeCcKON KUAKOCTHH, XMMUYECKMMWU peareHTamun uW/unuv ckBaXkwHHbIM drnovaoM. Mcnonb3yemble B
YMAOTHUTENBHbLIX 3MEMEeHTaxX 3MacToMepbl OMKHbBI BbiTe COBMECTUMBI C AEACTBYOLNMK Ha HUX drongamu
npv 3agaHHOM TemnepaType U AaBneHnw.

9.3 U3roTtoBneHue

9.3.1 ®UTHUHIM K coegUHUTENbHLIE 3NEeMEeHThI

B obopynoBaHun rugpaBnU4ecKor CUCTEMbI HE JOMYCKAETCHA UCMONb30BaHWe NONUTETPaTOPSTUNEHO-
BOW MIIEHKN.

[na kaxgoro knacca gasneHus criegyeT Ucnonb3osaTe OQUH W TOT Xe TUM OUTUHIa ANs BCel CUCTEMBI.

9.3.2 CBapka

CeapHble LWBblI HECYLLWX KOHCTPYKUMIA CriefyeT paccMaTpuBaTh Kak LWBbl, He Haxo4AlWmWecs nod gaene-
HWEM, 1 BbIMOMHATL B COOTBETCTBUM CO CTaHAapTamMu1 4515l CBAPHbLIX COEAMHEHWUIA KOHCTPYKTUBHbLIX 3NIEMEHTOB,
Hanpumep [14].

Ceapka aneMmeHToB, paboTawwmx Nog gaeneHuwem, JomkHbl cooTeeTcTBOBaThE [OCT P NCO 15607,
MOCT P NCO 15609-2, TOCT P MCO 15610, TOCT P MCO 15611, TOCT P NCO 15612, TOCT P MCO 15613,
FOCT P NCO 15614-1 (cm. makxe [15]).

Ceaplmnkn gonkHbel nMeTb kBanudgukaumo B cootBetctBum ¢ FTOCT P MCO 9606-1, TOCT P 53688
(cm. makoxe [15]).

Makka TBepObiM W NErkonnaBkMM MPUNOEM He [JOrKHa WCMONb30BaTbCA A5 M3rOTOBMNEHUSA HECYLLKUX
KOHCTPYKLUWHA.

9.3.3 HYuctoTa rugpaBnUYEcKOU CUCTEMBI

Mpy M3roToBNEHWM 3NEMEHTOB MMAPABMUYECKON cucTeMbl HEOBXoaMMO yunTeliBaTe TpebosaHus TOCT
MCO/TO 10949. o Havana cbopkn obopygoBaHue OOMKHO BbiTh OYMLLEHO A0 3a0aHHOMO CTaH4AapTOM YPOB-
HSA YMCTOThl. HegonycTMMo MCNonb30BaTh MPOMbIBKY B KA4€CTBE OCHOBHOTO CpPeAcTBa AOCTUXKEHWSA YMCTOTbI
CUCTEMbI U KOMMNOHEHTOB.

Tpy6bl rMApaBNUYECKON CUCTEMBI, U3FOTOBMEHHEBIE U3 HEPXKAaBEKLL e cTanu, A4ns NpegoTBpaLLeHns Kop-
pO31K OOMKHbBI NPorTK 06paboTKy, BKMOYaa OYMCTKY, TpaBneHne n NnaccusaLluio.

9.3.4 AneKkTpUYeCKNE U 3NEKTPOHHbIE Y3Nbl

OnemeHTbl, UCMOMb3yeMble NMPYM N3rOTOBNEHWA NMOABOAHONO 3MEeKTPUYECKOro 1 aneKkTpoHHoro obopyno-
BaHWA, JOMKHbI 06NagaTte TakKMMW NapamMeTpaMn HagexHocTH, YTobbl Bbino obecnevyeHo OOCTUXEHME 3adaH-
HOTO YPOBHSA HAaOexHOCTM 060pya0BaHUA B LEMNOM.
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10 TpeGoBaHuA K ob6ecnevyeHUI0 KavyecTBa

[ns obopynosaHmsa, NpoM3BOAKMMOrO B COOTBETCTBUM C TPEGOBaHUSAMY HACTOSILLEro cTaHAapTa, A0BKHA
6bITh paspaboTaHa cepTUdMUUPOBaHHaa nporpaMma obecnevyeHuns kadecTsa. [pou3BoaWTENb OOMKEH pas-
paboTaTk cneundguKaLnm, cogepxallme onucaHue peanusauun nporpaMmmel obecnedYeHuns kayecTea.

11 UcnbiTaHusa

11.1 O6wmMe nonoxeHus

Mpw NpoBefeHnM BCeX UCNbITAHUIA AomkHa BbiTh o6ecnedyeHa Be30nNacHOCTL NepcoHana v oxpaHa okpy-
XawlLlen cpeapl.

[na noATBepXAeHWs NPOEKTHBIX NapaMeTPOB CUCTEMBI yNpaBneHUs NogBO4HON Aobbivel gomkHa ObITh
paspaboTaHa KoMMneKcHas nporpaMma vcneitaHuil. B npunoxennn F npuBegeHbl pekoMeHAgaumu no Belbopy
METOO0B UCMbITAHWUIA.

11.2 MNpuemoyHbie UCNbITaHUA

11.2.1 O6wme TpeboOBaHMA K NPUEMOYHLIM UCMNLITAHUAM

[omkHbl ObITb NpOBeAeHbl MPUEMOYHbIE MUCMBbITAHWUS, BKITHOYas UCMbiTaHua 0D0opygoBaHUs Ha COOTBeT-
CTBME 3adaHHbIM YCITOBUSIM 3KCMyaTaumm, M ero CNbiTaHUs Ha SMeKTPOMarHMTHYH COBMEeCTMMOCTb. BmecTo
WCNBITAHUHA NMPOM3BOAUTENL MOXKET NPEACTaBUTh Apyrve o0beKTHBHbIE AoKa3aTenbcTBa paboTocnocobHOCTH
obopyLoBaHWsi B COOTBETCTBUW C NPUHATON B OTPACNKN AOKYMEHTaNbHO 0hOPMMNEHHON NPakTUKON.

B 11.2 onpepeneHbl npoueaypbl UCMbITAHWIA, KOTOPbIE AOMKHbI MCNOMb30BaThCA B NPOLIecce NpuemMoH-
HbIX UCMbITAHWI cUCTeMbl ynpasneHus. MNMpeactaBneHHble Ha ucnbliTaHue obopynoBaHue u npucnocobnexHus
OOMKHblI COOTBETCTBOBaTE pealibHOMY M34enuvio NPUMEHUTESIbHO K KOHCTPYKUWKU, pasMepam, MCMNoNb3oBaH-
HbIM MaTepuanam 1 TEXHOMOrMM U3rOTOBIEHUS.

Ecnu B KOHCTPYKLMIO U3nenus 6biny BHECEHBI kKakne-NMBo M3MeHeHWs, KacarLlmecsl paamepoBs, DopMbl,
hYHKLMIA UNKX UCMONb30BaHHBIX MaTepuanos, TO NPOWM3BOAMTENb AOMMKEH OTPA3UTb B AOKYMEHTaL MW BNUSHWE
BHECEHHbIX U3MEHEHMWIA Ha IKCNNyaTaunoHHble napameTpol 06opyaosanuns. ObopynoBaHue, NogBeprHyBLLEe-
CS 3HAYWNTENbHbIM M3MEHEHUAM, SIBMIAETCA HOBbIM M34enveM 1 TpebyeT NpoBeAeHNs NOBTOPHbIX MPUEMOYHbIX
NCMNBITAHWUIA.

I punMmedyaHne — CyLl.l,ECTBEHHOE nimMmeHeHWe — 3TO N3MEeHEHWe, KOTOPOe, N0 MHEHWUIKO MPOWU3BOONTENA, OKa3bl-
BaeT BNUAHWE Ha paﬁotme napameTpbl U30enud B 3alaHHbIX YCINOBUAX IKCNNyaTauun.

MpyMeHeHWe HOBOro MaTepuana MoxeT He NoTpeboBaTh NPoOBeeHUS MOBTOPHLIX MPUEMOYHBIX UCTLITA-
HWIA, ecni JONYCTMMOCTb €ro NPUMEHEHWa MOXeT BObITh NoATBepXAeHa APYTMMK cpeaCcTBaMMu.

Ons MN3M gomkHbl BbITh BLINOMNHEHL! UCMBITAHUA HA YCTOMYMBOCTL K LIUKMUYECKUM U3MEHEHUAM TeMmme-
patypbl U BO3OencTBuio Bubpayun.

11.2.2 UcnbiTaHue gaBneHMeM (BHYTPEHHMM U BHELIHUM)

B pamkax npuemouHbIX UCMbITAHWIA BCce y3nbl u/wnu obopynoBaHue, paboTarolee nog AaBnNeHUEM,
OOMMKHbI BbiTb NOABEPrHYTbI TMAPOCTATUYECKUM MWCMbITAHUAM. [pu NpoBefeHWW WUCNbITaHWA BHYTPEHHUM
OaBrneHVeMm Ons 3MeMeHTOB C NMPOeKTHbIM gaBneHvem He bonee 103,4 MMa npobHoe gaBneHWe OOIMKHO
B 1,5 pasza npeBkillaTh pacyeTHoe AasBrieHue. [1na aneMeHToB C NpoeKTHbIM AaerneHueM Boiwe 103,4 MlMa
npobHoe gaeneHne gomkHo B 1,25 pasa npeBbiwaTth pacyeTHoe aaeneHuve. [pu npoBegeHnn rugpoctaTuye-
CKMX UCMbITAHWMA BHELLHMM AaBneHneM ero BennymHa 4ormkHa coctaensaTth 1,1 pacHeTHOro gaBneHuns okpyKa-
HoLWen cpeqbl.

Bpems BbloepxKu Nof UcnbITaTenbHeIM OABNEHNWEM OOMKHO BbiTb He MeHee 10 MuH. BuayanbHo Ha-
brogaemMele yTeukn (MpoTedku npu runepbapuyeckmx UCnbiTaHUAX) U3 NbOro KOMMNOHEHTa, NMUHUA UMK CO-
edVHeHUsa HegoNyCTUMBbI.

Bo Bpems npoBeneHUs MCNbITaHWA BCE MMOPaBNUYecKMe akKyMynATOpbl OOIMKHbLI ObiTh OTKMIOYEHbI OT
CUCTEMBI.

KOoMMOHEHTbI CMCTEMbI YNPAaBreHUs ¢ HU3KUM pabovmMM gaBrneHnem, BKNoYas, ecrv npuMeHnumo, pesep-
Byap AnNS rugpaBnvyecKkoi XUAKOCTW, UNLTP HWU3KOro AaBreHus, nuTalllne NMHUKM Hacoca U BO3BpaTHble
ruapasnuyeckme NUHUK, He OOMKHbl MOABEPraTbCs UCMbITAHUIO NOA AaBNEeHWeM.
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11.2.3 UcnbiTaHWe HA MUHUMATNbLHYI0 U MaKCUMarnbHYH0 TeMnepaTypy

B npouecce vcnbiTaHuin gomkHa BbiTh NnogTBepxaeHa paboTocnocobHocTs 0bopynoBaHMa Npu Temne-
paType UCMNbITAHUIA, paBHON UNU MeHbLUEeN MUHUMAaNbLHOW NPOEKTHOW paboyeld TemnepaTtypbl, U NpyU Temnepa-
Type UCNbITaHWUSA, paBHOW UNK BonbLUER MakCUManbHOM NPOEKTHOW pabodel TeMnepaTypsl.

11.2.4 Uuknnyeckue UCnbiTaHUA

O6opynoBaHue, ANsi KOTOPOrO XapakTepHO Nepuoanyeckoe uameHeHve pabodux napameTpoB (Hanpu-
Mep, rMapaBnuyeckne pacnpenenuTenu), JOMMKHO NOABEpPraTbCA PECcypPCHbIM UCMbITaHusaM. Yucno pabounx
LWKMOB B MpOLEcce UCNbITAaHWA AOMKHO ObITb HE MEHEe NMaHWPyeMOoro YKucna LMKIOB NpKW SKcnnyaTaumu.

11.2.5 AcnbITaHUA 3INEKTPUYECKOro U onTu4Yeckoro obopyaoBaHus

11.2.5.1 O6LWme nonoxeHus

B peaynsraTte ucnbiTaHUii 4OMKHO ObITh MOATBEPXOEHO!

a) cooTBeTcTBME 000pYynoBaHUs TpeboBaHWSM K HaLeXHOCTWM C YYETOM BO3MOMHbIX BO3LEWCTBUIA B
npouecce ero TPaHCnopTUpPOBaHUs, NOrpy3Kkn, YCTAHOBKKM W aKCNnyaTauuum,

b) oTcyTcTBME NOBpEKAEHWA UMK yXyALWEeHUs pabodmnx XxapakTepucTuk B pesynbrate McnblTaHnin obo-
pyOooBaHUs Ha YCTOWYMBOCTL K BO3OEUCTBUAM OKpYKaloLlen cpeabl.

B 3aBucumocTuM oT 0bopynoBaHUs OOMKHBLI ObiTh NpOBEAEHL! Crieayolne Buabl BUBPaLMOHHLIX UCTbI-
TaHui:

- 05 neYaTHbIx nnaT u c6opoYHbIX Y3MOB AOMKHLI ObITh NpoBeeHbl ucnbiTanus Buga Q1 (cm. 11.2.5.2);

- ONA 3NeKTPOHHbIX DrOKOB, BKMOYAKLWMX O4HY WM Bonee nevaTtHbiX nnat, cobpaHHbIX Ha eauHOoN
pamMe, OOMKHbI ObiTe NpoBeaAeHbl ucnbiTadus Buga Q2 (cm. 11.2.5.2). [ins oTgenbHbIX NeYyaTHbIX nnart B co-
CTaBe 3MeKTpPoHHOro éroka He TpebyeTca npoeeaeHue ncneiTaHui Buaa Q1, ecnu ons Bcero 6rnoka nposogaT
ucneiTaHua suga Q2.

WMcnbiTaHua Ha BUDOPOYCTOMUYMBOCTE M BO3AENCTBUE TeMnepaTypbl JOMKHbI BbITE NPOBeAeHkl Npy NoA-
KIMOYEHHOM NMUTaHUK C HENPEPbLIBHBIM MOHUTOPMHIOM paboyumx yHKUMA 06opyaoBaHWs NOCPEACTBOM MNO4-
KIOYeHWs cneLmanna3npoBaHHOro UcnbiTaTenbHoro 06opyaoBaHUs K BXOAHbIM/BbIXOAHBIM UHTepdeicam. Ons
nporpammupyemoro obopynosaHus (Hanpumep, N3M) gomkHo BbiTb NPOBEAEHO CNeLManbHOe TECTUPOBaHNE
nporpaMmHoro obecnevyeHus Ons NoATBepXAeHUS 3PPEKTUBHOCTU U HENPEPLIBHOCTU MOHUTOPUHIA COCTOSA-
HWUS UCMNbITBIBAEMOro 000pya0BaHUA C LeNbi NoOATBEPXKAEHUA BO3MOXHOCTI BhISIBMEHWSI CNyYalHbIX 0TKA30B
NpW UX pedKom U KpaTKOBPEMEHHOM BO3HUKHOBEHWUW. PekoMeHayeTcsl, HO He SBMnAeTcs 0bA3aTenbHbIM, OCy-
LLEeCTBNSATb HEMPEepPbLIBHLIA MOHUTOPUHT NpY BUOPOUCNLITAHUAX Ha PE30HAHCHbBIX YacToTax.

Pabouyne TemnepaTypbl 4OMKHBI ObITb NOATBEPKAEHBI NOCPEACTBOM PacyeTOB U UCMbITaHWA Os BCex
TEMMOBbIX PEXUMOB, aHaNOMMYHbIX YCrOBUSAM paboTbl YCTAHOBMNEHHOMO Nof Bogon obopymoBaHusa. B kave-
CTBE OCHOBbI JOIKEH ObITh BbIOpaH BAPUAHT, COYETAKLLNA MAKCMMAanbHYK Harpy3ky U HauxygLuia TENNOBON
pEXMM.

PacuyeTHyo 1 pabouyto TemnepaTypbl ONpeaensioT Kak CPedHIO TEMNepPaTypy cpedbl BHYTPU Kopnyca,
B KOTOPOM pa3smMeLleHbl 3MeKTpU4eckue 1 3reKTPOHHbIE CUCTEeMBI.

HacTosawmi ctaHgapT COAepKUT MUHKMManbHble TpeboBaHWs K MPOBEAEeHWUI0 MPUEMOYHbIX UCMbITaHUNA
obopynosaHug. CnegyeT y4nTeIiBaTb APYrve BUALI UCMbITAHWIA, HE YKa3aHHbIX B HACTOSILLEM CTaHAapTe, Hanpu-
Mep UMKIUYEeCKne TeMnepaTypHble BO3OeNCTBUSA BO BpeMS UCMbITAHUSA HA OTHOCUTENbHYIO BMaroCTONKOCTb.

11.2.5.2 OnpeneneHve ypoBHel BO3AeNCTBUIA ANA ucneiTaHuii Buga Q1 n Q2

11.2.5.2.1 WcnbiTaHna Ha BO3OeNCTBUE YOapHbIX Harpy3ok

KpenneHue ncneiTbiBaeMoro o6opyaoBaHns Ha UCNbITaTeNBEHOM CTeHAe AO/MKHO COOTBETCTBOBaTh Npo-
€KTHLIM peLleHUsIM Mo MoHTaxy obopygoBaHums. Ecnu B npouecce aKcnnyataly MCNob3yKTcs amopT13aTto-
pbl MK BUOporacuTenu, To UCNbITaTeNbHbIN CTEHA TakKe AOMMKEH BKOYATh 3TM NPUCNOCObneHus.

JonxHbl 6bITE NPOV3BEAEHEI MO YETLIPE NOCMNEAOBATENbHbBIX YOAPHbLIX BO3AEACTBUS HA UCMNLITEIBAEMOE
obopynoBaHve B KaXO0OM W3 LUECTW HANpaBNeHun BOONb TPEX B3aUMHO NepneHauKynsipHbIX oceil. Pacnono-
KeHWe oceln JomkHO obecneunBaTh MakCUManbsHYH BEPOATHOCTL BhIABMNEHUS NOBPEXOEHUA KOHCTPYKL UK.

[na neyaTHbix Nnat unu obopyaoBaHus, cogepallero nevyaTHeie nnaTbl, O4Ha U3 OCel JOIMKHA DbiTh
HanpaBneHa neprneHanKynapHoO K NIOCKOCTK neyaTHoW nnatel. [MapaMeTpbl yoapHOro BO30eNCTBUA OOMHbI
COOTBETCTBOBATbL CnedylLuM nokasartensam:

- Q1: nukoeoe yckopenue 30 g, AnutensHocTe uMnyneca 11 mc, dopma umnynsca nonycuHycomaa-
nbHas;

- Q2: nukoeoe yckopenue 10 g, anutensHocTe uMmnyneca 11 mc, dopma umnynsca nonycuHyconaa-
nbHas.

Mocne npoBefeHnst UCMbITaHWIA Ha BO3AEWCTBNE yaapHbIX Harpy3oK He OOMKHO ObiTe BbISIBNEHO KaKux-
nnbo 3HaYMTENbHbIX NOBPeXaeHU 1 obopygoBaHWe OOMMKHO BbIMOMHATE CBOM (DYHKLMK B NOTHOM obbeme.
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11.2.5.2.2 VicnbiTaHnst Ha BUBPOYCTOMYMBOCTb

KpenneHuwe vcnbiTbiBaemMoro obopyaoBaHUs Ha UCMbITaTENbHOM CTEHAE OOIMKHO COOTBETCTBOBATL Me-
TOAY MOHTaXa B YCNOBUSAX 3KcnnyaTtaumu. Ecnu B npouecce akcnnyatawum UCNonb3yrTCs aMopTM3aTophbl UMK
BubporacuTenu, To Npu NPOBEAEHUN UCMBITAHUIA OHW AOMKHbI BbITh 3aMeHeHbl KeCTKUMU KOHCTPYKTUBHBIMU
anemeHTamu. [ns noaTeepxaeHuss PyHKUMOHANBHOCTA U KavyecTBa aMOpPTM3aTOPOB WUnu BubporacuTenein
JOMKHbI ObiTh NPOBEeAEHbl OTAEMNbHbIE UCMbITAHUA. 3TO TaKKe OTHOCUTCH K OCHAaLLeHHbIM aMopTu3aTopamu
Unwv BubporacuTenamMu HanpaenawLLWUM NeYyaTHbIX nNnar.

MpuBeAeHHbIe HUXKE BO3AENCTBHUS JOMKHBI BbITh MPUMOXKEHb! BOOMb TPEX B3aUMHO NEpPneHaUKYNspHbIX
oceii. PacnonoxeHne oceil JOMKHO obecnevynBaTb MaKCMManbHYH BEPOATHOCTL BLIABMNEHWS NMOBPEXOEHWA
KOHCTpYKUMU. [Ina neyaTHebIX NnaTt unv obopyaoBaHWs, CoOAepKallero nevyaTHele NnaTthl, 04Ha U3 OCel OoMKHa
ObITE HanpaeneHa NeprneHAMKYNSAPHO K NMOCKOCTU NeYaTHoW NnaTtel. YpoBeHb BO3AENCTBUSA LOMKEH COCTaB-
N5Tb (CM. PUCYHOK 2):

- Q1 n Q2: BubponepemelleHne + 2 MM B YacTOTHOM AvanasoHe 5 Ny — 25 Nu;

- Q1: yckopeHwve 5 g B 4acToTHOM guanasoHe 25 Ny — 1000 My;

- Q2: yckopeHue 5 g B yactoTHOM AnanasoHe 25 Ny — 150 Iu.

CKOpOCTb M3MEHEHWA YacTOThI HE JOMKHA NpeBbILAaTL OHY OKTaBy B MUHYTY W OOMKHA ObITh 4OCTATOY-
HO HW3KOW OANa OOCTUHKEHUS MakCUManbHOW aMMUTyabl HA Pe30HAHCHLIX YacToTax.

Yik

[ I [
5 25 150

xY

X — norapudM 4acToTel pe3oHaHca, Iu;

Y — yckopeHue cBoBoAHOro NageHus, g, eavHuLbl
PucyHok 2 — 3aBucumocTb yckopeHus cBoBoAHOro nageHusn, g, oT 4acToTel pe3oHaHca

[MfpumevyaHme — Y HEKOTOPbIX CTEHOOB ANA WUCMbITAHWA Ha BUOpPaLMOHHOE BO3OENCTBUME UMEKTCH OrpaHu-
YeHWUs Ha BenuyuHy BubponepemelleHns. [o3ToMy UCNbITaHWA B AuanasoHe YacToT 4o 25 U NpoBOAAT C MOCTOAHHbLIM
BubpornepemelleHreM (+ 2 MM), TaK Kak B MPOTUBHOM Cry4ae amnnutyaa nepemelleHus yaeT ypeamepHo BOnbLUOA npuy
yckopeHun 5 g. CKOpoCTb 3MEHEHWA YacTOThl NPUHUMAaIOT PAaBHOW OOQHOM OKTaBE B MUHYTY, T.€. KaXJoe YOBOEHWe YacTo-
Thbl OIMKHO NpoMcXoauTh He BeicTpee YeMm 3a 1 MUH.

Mpw NpoBegeHUU UCMbITAHWIA OoMKeH DbiTb MCMNONb30BaH METo Kayallencsa YacToTbl C U3MEHEeHUeM
yactoTel oT 5 'y go 150 My (pexum Q2) unu 1000 My (pexxkum Q1) n obpaTtHo oo 5 MNy. Cuutaetcs, 410 060o-
pyLooOBaHWE yCreLlHO NpOLUIO UCMILITaHWUSA, ecnu B AnanasoHe ot 5 'y go 150 My He HabnogaeTca pe3oHaHe ¢
KO3 PULMEHTOM OUHAMUYECKOTO yecuneHus, npeebiwatowem 10.

Ecnu ncneiTeiBaemoe obopygoBaHue Ha MecTe npegnonaraemMon akcnnyaTtauuu ByneT nogBepraTtbes
cunbHOM BMGpauun B gnanasoHe yacToT Bbiwe 150 'y (pexkum Q2) unm 1000 My (pexum Q1), To Heobxoau-
MO PaclUMpUTb YaCTOTHBIA AMana3oH, BKITKYMB B HEro 4acToTy pe3oHaHca. COOTBEeTCTBEHHO [ormkeH ObiTb
YBENWYeH AuManasoH 4acToT, B KOTOPOM AN NOATBEPXKAEHUA YCMeLlHOro NPOXOXAeHUs UCMbITaHUA Koaddu-
LMEHT OMHAMUYECKOrO YCUMEHUs He OOMmKeH npeBbiwarte 10. 3atem ucneiTbiBaemoe 060pygoBaHME AOMKHO
BbITE NOOBEPrHYTO UCMNBITAHWIO HA YCTANoCTb NOCPEACTROM MPUMOXEHUSA HENEPUOANYECKOTO BUBpaLMOHHOIO
BoagencTBus, cornacHo 11.3.5.2. WcneiTaHne QOMmKHO NpoAomKaTbCs B TeHMeHWe ABYX YacoB.

MNMocne npoBegeHWs UCNbITaHWA Ha BUOPOYCTONMYMBOCTb HE JOMKHO ObiTh BbISIBMEHO Kakux-nnbo 3Ha4vu-
TenbHbIX NOBpexaeHuin 1 obopynoBaHWe SOMKHO B NOMHOM 0ObeMe BbIMOSHATL CBOM (hyHKLMK.
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11.2.5.3 McnbiTaHns Ha YCTOMYMBOCTL K BO3AEWCTBUIO TEMNepaTypbl

Haxopsweecs nog pabovein Harpyakon obopygoBaHme ¢ NOAKMIYEHHBIM 9HeproobecnevyeHnem SOMKHO
ObITb MOOBEPKEHO Ha NPOTAXKEHUM 48 4 BO3OEeNCTBMIO MakCMMarnbHOro 3Ha4yeHWsl NpOeKTHOW TeMnepaTypsl.
B mpouecce ucneiTaHWst OOMKHBI NEPUOSUYECKM NMPOBOANTLCA (DYHKLMOHAmNbHEIE TecThl. McnbiTaHusa cunta-
0TCA YCMNELWHbIMW, eCcn N0 pe3ynbTaTaM TECTOB He BbISBMEHO (PYHKLMOHAMNBHBIX OTKITOHEHWUIA OT NPOEKTHLIX
3HaY4YeHun.

AHanorn4yHoe WcnbiTaHWe OOMKHO GbiTb NPOBEAEHO AMS MUHUMANBHOMO 3HAYEHWS NMPOEKTHOW Temne-
paTypbl.

Mpw NpoBegeHUM UCMBITAHWIA Ha BO3OENCTBME TEMMepaTypkl OMYCKAaeTCs CHUKEHWE TOYHOCTU CPEeACTB
M3MepeHus B cocTaBe MCMblTbiBaeMoro obopyaoBaHus, Npu aToM caMu PyHKLUW M3MEPEHUs OOIKHbI ObITh
BhINOMHEHbI B NOMHOM o0beme.

WcnbiTaHua HeobxoouMo NpPoBOAMTE C NPUHYAWTENBHON UMPKYNSALVENA BO3ayXa.

11.3 NMpuemo-coaToUHble UCNLITAHUA

11.3.1 O6LWuKe nonoxeHUs

Mpuemo-coaTouHble UCNbITaHUA 0BOPYOOBaHWSA CUCTEMbI YNpaBneHUs MOo4BOAHOM O00ObIYer OOMKHbI
ObITb NpOBeAeHbI Nepe OTNPaBKoW 0B0pyaOBaHMSA 3aKa3uuKy.

[o Havyana ncnbiTaHui 0oMmKHbI BbITh pazpaboTaHbl NowaroBble NpoLeaypbl UCNbITAHWIA, TaKKe onpeae-
NAKLWKE LieNb UCMILITAHUA M KPUTEPUK YCMELLHOCTU UX 3aBEPLLEHMS.

[Mpremo-coaToyHbIE UCMbITAHWUS CUCTEMbI YNPABNEHWs OOMKHbI, KaK MUHUMYM, BKIHOYaTb:

- npoBepKy paboTocnocobHOCTU rMapaBnMYeckuX (3NeKTpornapaBnUYeckux) pacnpegenuTenbHbiX Kna-
MaHOB M KOHTPOMb BENUYMHBI YTEYKMY;

- NMPOBEPKY TOMHOCTW M3MEPEHWIA CUCTEMBI MOHUTOPUHIA;

- npoBepky paboTocnocobHOCTU CUCTEMbI CBA3W U €€ YCTOMYMBOCTMW K JENCTBUKO NOMEX;

- npoBepky paboTocnocobHOCTU U YCTOMYMBOCTU CUCTEMbI SHEProcHabxeHus;

- UCMbITaHWe BHYTPEHHUM aBrneHnem TpyOHOW 0OBA3KK M 3NEMEHTOB MMAPaBNNYE€CKON CUCTEMBI;

- KOHTpOMb AaBMeHUs 3apsagky MHEBMOTMAPOAKKYMYNATOPa;

- NMPOBEpPKY AaBMNeHWUsi cpabaTtbiBaHWs NpefoXpaHUTeNBHOro KnanaHa;

- KOHTPOMb YUCTOThI TMAPAaBNUYECKON XKUOKOCTU U CUCTEMBI;

- ucnbiTaHne gasneHuem MNMY;

- KOHTPOSb CTbIKOBKW 3NeMeHToB 060pyaoBaHus CUCTEMbI yNpaBneHuss C OTBETHLIMU YacTsMM;

- KOHTPOmb COMPOTUBINEHUS U30MALMN 3NEeKTPUYeCKMX kKabenen v X anekTponpoBoaMMOCTH;

- MPOBEPKY EMKOCTEN Ha HaNU4ue yTeyek;

- MPOBEPKY CUCTEMbI 3NEKTPOXUMUYECKON 3aLLUTHI.

McnblTaHMa Ha CTOWKOCTL K BHELWWHUM Bo3aeWcTByoWwuM daktopam ana KUIM v anekTpoHHbIX Moayneit
LOM¥HbI ObITh MPOBEAEHbI B COOTBETCTBUN C TEXHUHECKMMU YCNOBUSIMW Npon3BoguTens. Hanpumep, ans scex
M3M moxeT noTpeboBaTbCA NPOBECTM UCTbITAHWS Ha BO3LEWCTBUE TEMMepaTypbl LMKIMYECKUM METOLOM,
BO34encTBMe BUOpaLMKM U ANWUTENbHbIE UCNBITAHUS NMPW MakCcUManbHOW TEMMepaType U Nog aNeKTPUHecKon
Harpyakow. Llensto ncneiTaHuil Ha BO3AEWCTBUE TeMNepaTyphbl ABNAETCA NOATBEPXAEHUE KOPPEKTHOW paboTkl
BCEX 3MEMEHTOB B MPOEKTHOM AWanazoHe TeMnepaTyp, BbIBNEHWE BO3MOXHOIM0 NpeXneBpeMeHHOro oTkasa
KOMMOHEHTa (BbIXOA M3 CTPOSA BO Bpems NpupaboTku).

Llernbto McnbiTaHusi Ha BMBPOYCTOMYMBOCTL ABMSETCH BbISBMEHWE HapyLUEHU TEXHOMOMMWM MOHTaXa.
Bce nopBogHble 3NMEKTPOHHbIE MOAYSW OOSMKHbI OblTh NOABEPrHYTEI KOHTPOSO FrepMEeTUYHOCTU Mocne ycTa-
HOBKW B repMETMYHbIA KOpMycC.

11.3.2 UcnbiTaHKMe gaBneHUeM

VcnblTaHMe gaBneHuemM OOoMmKHO ObiTk NpoBeaeHo B cooTBeTCTBUM ¢ 11.2.2.

KoMnoHeHThI, KoTopble BbINW UCNbITaHbl U cepTUULMPOBAHbI COOTBETCTBYIOLLMMU KIAcCM(UKALMOH-
HbiMK obLiecTBammn, Takumun Kak Pocculickuli Mopckol peaucmp cydoxodcmea, AmepukaHckoe Biopo cygo-
xopcTea unv DNV GL, MmoryT BbiTb MUCKMOYEHbI M3 NporpamMmmbl MCMblTaHWiA. McnbiTaHne npobHbIM gaBneHnem
OOMKHO BbITE NPOBEAEHO A0 YCTAHOBKW MPEA0XPaHWTENbHbLIX KNanaHoB NpeaenbHOro AaBneHus.

11.3.3 ®YHKUMOHANBLHOCTL U 3NeKTPUYecKana HenpepbIBHOCTb

[na noaTBepXOeHUs KOpPeKTHON paboTsl 0bopynoBaHNA AOMKHLI ObITe NPoBeAeHbl PYHKLMOHAMNBHBLIE
ucneiTaHua. MNpu NnpoeefeHMM YHKUMOHAMNBHBIX UCMBITAHUIA OOMKHbI BbiTE NPOBEPEHLI KAXObIA 3NeKTpuYe-
CKWIA W TMAPaBNNYECKUNA KOHTYPbI.

MmapaBnMyeckne KOHTYPbl AOMKHbI ObITh UCMBITAHLI MPW PACHETHOM AaBMeHUU.
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OnekTpyyeckue uenu noanexar NpoBepKe Ha Hannyve KOpPOTKOro 3amMbikaHusa v obpbisa Lenu.

Bce BbIIBNEHHbIE HEWMCMPaBHOCTW AOMKHbI BbITh YCTPaHEHbI, UCMPaBIeHHbIe 3NeMeHTbl AN NoaTBEpPX-
OEeHUs1 KOPPEKTHOro (PYHKUMOHUPOBAHWA noanexaT NoOBTOPHOM NpoBEPKe.

11.3.4 MNpoBepka 6e3onacHocTU U PyHKUMOHaNbLHasA NpoBepKa

MpoBepky He3onacHOCTU NPOBOAAT ANS NOATBEPXKAEHWS COOTBETCTBUA HAacTPOEK CUCTEMbI TEXHUYE-
CKMUM TpebOoBaHUAM W TEXHWYECKUM YCNOBMAM M3roToBuUTens. MpoBepKy OCYLLECTBSIOT B KOHTPOMbHBIX TO4-
Kax C UCMOSb30BaHNEM KapT TEXHWYECKOro KOHTPONs.

B npouecce npoBepkn KOHTPOMMPYOT 3HA4YEHUS YCTABOK AaBNeHns (Ha perynaTopax, NpeaoxpaHnuTenb-
HbIX KNanaHax, yCTpoACTBax aBapuiiHON CUrHanuaaLuMM U OCTaHOBa, Ha perne nycka/ocTaHOBa HAacoCoB), AaB-
NeHue 3apaaky rMapaBnUYeckMx akKkyMynsaTopoB, ypOBHU PNOUA0B, BENMUYUHEI HANPSKEHWA MUTAaHNA, 3Hade-
HUS YCTaBOK BPEMEHW 3a4epKK1 1 Apyrine napameTpsbl.

Bce dhyHKLMM 1 TexHWYeckme cpeactea obecnedeHrns 6e30NacHOCTH AOMXHbI ObITb MPOBEPEHLI Ha KOp-
pPEeKTHOCTbL paboThbl.

11.3.5 UcnbiTaHWA Ha YCTOWUYMBOCTbL K BHELWHWM BO3OENCTBYIOWMM (hakTopaMm 3neKTPU4ecKoro
1 onTu4eckoro o6opyaoBaHus

11.3.5.1 O6WwmMe NonoxeHus

McnbiTaHusa NpoBOASAT C LiEeNbK BhIABNEHUS NOTEHLMaNbHBLIX OTKa30B, 0BYCNOBNEHHLIX BpakoM Npu MOH-
TaKe W HeyLOBNEeTBOPUTENbHbIM Ka4eCTBOM KOMMOHEHTOB. MCrbliTaHWa OOMKHbl ObiTh NpOBEAEHbl ANs BCEX
nocTaBnsemMbIX U34EeNUn B COCTaBe NpUemMo-cAaTO4HbIX UCMbITAHWA UMK OOQHOBPEMEHHO C HUMM.

OTOenbHble CUCTEMBI MOTYT NPOXOAUTE MCMbITaHWE ABaXObl — BO BPEMSA NPUEeMO-COaTOYHbIX UCMbITa-
HWIA KOMMMEKTHOIO U3AENUS W NPU UCMLITAHUW 3NEKTPOHHOro brioka.

lMonHoe ucnbiTaHwe (Ha BUBpauuo, Ha BO3OENCTBUE M3MEHEHWUS TeMMNepaTypbl U UCMbITAHWE Ha OT-
Ka3) JOMKHO BbITE NpoBedeHO ¢ obecnevyeHreM 3MEKTPONUTAHNUS NOL NOMHOW 3NEKTPUYECKON HArpy3Kon npu
MOCTOAHHOM MOHUTOPUHre paboynx pyHKUWA. [Ons MOHUTOPUHIa pabodnx yHKUMA SOMKHO MCNONb30BaTh-
cs crneumanbHoe obopynoBaHve, obecne4vmBatollee NogCOeAMHEeHUE K BXOAHbLIM/BbIXOAHBIM WHTepdencam
1 T. o. Ecnu ucneiTbiBaeMoe 06opygoBaHMe UCNonb3yeT BHYTpeHHee nporpamMmmHoe obecnedyeHne (HanpyvMep,
M3M), To gomkHo BbITE pazpaboTaHo cneunansHoe TeCcTOBOe MporpaMmHoe obecnedeHue, no3sonawllee
ocylwecTBNsATE 3 EKTUBHLIA U HEMPEPLIBHLIA MOHUTOPUHT COCTOSIHUA BCEX YacTein UCNbIThiBaeMoro obopy-
O0BaHUA C Lernbio BhISBNEHWS NepeMexaroLMxcs OTKa3oB, Aaxe eCnu OHWM BO3HUKAKOT OTHOCUTENBHO PEAKO U
B KOPOTKUIA NMPOMEXYTOK BpEMEHU.

Wcnonb3yemMble Npu NpoBEeAEHUW UCMbITAHWIA CTEHALI AOMKHbI MCKMoYaTh obpasoBaHne KOHAeHcaTa B
NCnbITbiIBaE@MOM 060pya0OBaHUK MPU U3MEHEHUAX TEMMEpaTypbI.

VMcnblTaHuA Ha BO3OeACTBME U3MEHEHWSA TeMnepaTypbl NPOBOAAT NOCPEACTBOM U3MEHEHUS TeMnepary-
pbl UCMBITATENBHOW cpeabl B kKamepe. [INs paBHOMEPHOrO pacnpeaeneHns TemMnepaTtypbl 4omkHa BbiTh 0be-
creyeHa UWpKynauus UcneiTatensHon cpedbl. cnbiTbiBaemoe nagenue He OOMKHO NoaBepratbCcs BO3geu-
CTBWIO NMPAMOro U3Ny4YeHWs OT HarpeBaTerbHbIX 3NIeMEHTOB KaMephbl.

MpodoMmKNTEeNBEHOCTb UCMBITAHUIA Ha BUOPOYCTONYMBOCTE AOMKHA ObiTh OrpaHuyeHa OecAaTblo MUHYTa-
MW, YPOBEHb BO3AEMNCTBUSA HE AOMMKeH NPUBOAUTE K Meperpyske ucneiTbiBaemoro obopyaosaHus. MNpu Heobxo-
OUMOCTU YyBENUYEHUS NPOOOMKUTENBEHOCTU UCMBITAHWIA C Lienblo BbiABNEHNA AedeKToB YpOBEHb BO3AEeNCTBUSA
MOKET ObITh MOHUXEH.

Mpy NpoBefeHUMN UCMBLITAHUA HA BMBPOYCTOMYMBOCTL KPEMNEHWE WCMBITLIBAEMOro 0bopyaoBaHusa Ha
WenbiTatenbHOM CTeHAe OOMKHO COOTBETCTBOBATHL METOOY MOHTaxa B YCMOBUAX akcnnyaTtauuu. Ecnun B npo-
Lecce aKcrnayartaluuMm UCMOMb3yoT aMmopTU3aTopbl Uiy Bubporacutenu, To Npyu NpoBegeHu UCTILITaHUA OHK
OOMKHbI ObITb 3aMeHeHbl KeCTKUMN KOHCTPYKTUBHBIMU 3fIeMeHTaMMm.

11.3.5.2 lNocnepoBaTenbHOCTL UCNLITAHWUIA HA CTOMKOCTb K BHELLHMM BO34ENCTBYIOWWM hakTopam

McnbiTaHusa gomkHel BbITh NPOBEAEHLI C YUETOM MPUBEAEHHBIX HUXE TpeboBaHUA.

Mpw NpoBeAeHWN UCMbITAHWA HA BO3LENCTBME LUMPOKOMOMOCHOW CnyyYanHon Bubpaunm Henepuogude-
ckoe BMbOpalMoHHOe BO30eNCTBME AOMMKHO ObiTh NPUIOKEHO BAOML OCH, CBA3aHHOW C BO3HWKHOBEHMEM Hau-
Donbluero HanpshkeHus B UCMbITbiBaeMoM obopygoBaHMKM. HanpaeneHue ykasaHHOW OCKM OonpenensioT B pe-
3ynbTaTe ucnbiTaHnin o6opyaoBaHNA W, Kak MpaBuio, Takasi OCb pacrnonoxeHa neprneHanKynspHO K MAOCKOCTM
Bonblwel yacTn nevaTtHbix Nnart. [pu obHapyxeHun ownbok Bo3aencTBUE BUBpaLMn criegyeT NpekpaTuTs U
NPOBECTU MOWCK HeucnpaBHocTW. Ecnu ansa BhisBNEHWs HeucnpaBHocTK TpebyeTcs BubGpaunoHHoe BO3nei-
CTBME, TO €r0 amMnnuTyaa A0mKHa ObiTh YMEHbLUEHa OTHOCUTENbBHO aMNNUTYObl UCMbITAHWUA.

OnnTenbHOCTb WMPOKOMONOCHOMO Cy4aiHOro BUDpaLMoOHHOro BO34eNCTBMSA LOIKHA COCTaBnaTh B 06-
wen cnoxHoct 10 MUH, NpegnoYTUTENbHO C pasdeneHnem Ha ABa 5-MUHYTHBIX UHTepBana — 40 W nocne
WCMNbITAHUA Ha BO3AENCTBME U3MEHEHUS TEMMEPATYPbI.
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CnekTp WKMPOKONONOCHOIo cry4YyanHoro BubpaynoHHoro Bo3nencTBMA AomkeH obnagaTts cnegyowmumMm
XapakTepucTukaMu (CM. pUCYHOK 3):

- 20 Ny — 80 Ny yeenuyerue 3 gb Ha oKTaBy;

- 80 My — 350 'y 0,04 g2/ru;

- 350 Ny — 2000 Ny ymeHbweHve 3 ob Ha okTasy;

- cpepgHee KBagpaTM4ecKoe 3Ha4YeHue YCKOPEHUS OOIMKHO cocTaenAaTb 6 g.

YA

T T T T 'f(
20 80 350 2000

X — norapuchm yactotel, ['Ll; Y — cnekTpanbHas NNOTHOCTb YCKOPEHWS Cny4ainHon Bubpauum;

1 — +3 [IB/okTaBHan nonoca YacToT; 2 — 0,04 g2/My; 3 — mMunyc 3 AB/okTaBHaA Nonoca 4acToT

PucyHok 3 — CrnekTpansHas NnoTHOCTb YCKOPEeHUA

MpumeyaHue — CnydyarHaa Bubpauns onpenenaeTca Kak 3aBUCMMOCTL CNEeKTPanbHOW NNOTHOCTU SHEPru
OT 4acTOTHOro AuanasoHa. MHTerpan 3aBUCUMOCTH ABMNAETCA MEPOi BCel 3Heprun (Mnu Harpysku Ha oGopyaoBaHue).
WHTerpan ans npMBedeHHON Ha pUCYHKe 3 KPWMBOW NpWONmManTensHo cocTaenseT 6 g.

[MNpuBeOeHHbI Bbile CNekTp MoXeT BbiTe MoanduuMpoBaH NOCPEACTBOM WUCKIKYEHWA OTAENbHbIX Ya-
CTOT, eCNW Pe30HaHChl B UCMbITbiBaeMOM 060pyaoBaHUM Ha 3TUX YacToTax NpPUBOLAT K HEAOMYCTUMbIM BU-
OpaunoHHbIM Harpyskam Ha oTAefbHble KOMMoHeHTel. Mpu n3aMeHeHuW crnekTpa cpefdHee KBagpaTuyeckoe
3Ha4YeHWe Neperpyskv JOIMKHO OcTaBaThCH paBHbIM 6 g. He criedyeT BbINOMHATE M3MEHeHWe NMpUBEAEHHOTo
BhllLe crekTpa 6e3 NpoBedeHWs OLEHKM HOBOTO CNekTpa AN KOHKPETHLIX YCMOBUIA chiblTaHWi. MpoBoauMele
M3MEeHEeHWA OOIMKHbI BbITh OTPaXKeHbl B AOKYMeHTauun.

[Mpyn nNpoBefeHUN UCNbITAHWA HAa BO3OEWCTBME M3MEHEHWs TeMnepaTypbl AOMKHO BbiTb peanu3oBaHo
OecATb TEMNepaTypHbIX LUMKNOB. [paHnubl M3MEHEHWUS TeMnepaTypbl OOMKHbI COOTBETCTBOBATL 3HAYEHUAM
MaKCUMansHON U MUHUManNbBHOW NPOEKTHLIX TemnepaTtyp. Ecnu B npouecce UCMbITaHWA BbISIBNIEHbl HEMCNpaBs-
HOCTW, TO AOMKeH ObiTb BLIMOMHEH peMoHT oBopyaoBaHWA W NpPOBeAEeHbl NOBTOPHbLIE UCTIbITAHUSA Ha BO3adel-
CTBME N3MEHEeHUs TemnepaTypbl. MicneiTaHne cumTaeTca 3aBepLUeHHbIM yenelHo, ecnu nocne 10 uuknoB u3-
MEHEeHUs TeMNepaTypbl He BbIABNEHO HeucnpaBHocTen obopynoBanusa. OouH LMK M3MEHEHMA TeMNepaTypbl
peanuayeTca criegyolwmnm obpasom:

- NPOBOASAT yBENUYEHWE TEMMNepaTypbl 4O MaKCUMAaribHOIO MPOEKTHOrO 3Ha4YEHWSI CO CKOPOCTLIO HE Me-
Hee 5 °C/MWH;

- obopynoBaHWe BhIAEPXKUBAKT NPU OOCTUTHYTOWM TeMnepaType He MeHee 30 MuH;

- NMPOBOASAT CHUWXEHWe TeMnepaTypbl A0 MUHUMAIIBHOIO MPOEKTHOrO 3HAa4YEeHWS CO CKOPOCTBID HE MeHee
5 °C/MuH;

- obopynoBaHWe BbIOEPXMBAKOT NPKU OOCTUTHYTON TemnepaType He MmeHee 30 MuH.

[Mocne 3aBeplUeHWs MOcnegHero Uukna npoBOASAT UCNbITAHWE Ha YCTOMYMBOCTbL K BO3OENCTBUHD TeM-
nepaTtypbl, B NpoLecce KOTOpPOro HaxoAslleecs non paboyel Harpyskol obopyooBaHWe C NOAKIHYEHHBLIM
3HeproobecneyeHneM LOMMKHO ObiTe MOABEPXKEHO HA MPOTSXKEHUM 48 4 BO3OEWCTBUIO BEPXHEro 3HayeHus
NPOEKTHOW TeEMMNepaTypbl.

VMcnbiTaHua Ha BO3gencTBue TeMnepaTypbl NPOBOASAT NPU NPUHYAUTENbLHON LUPKYNALWMK UCNbITATENb-
HOW cpefpbl.

[Mocne 3aBeplleHWss UCMbITAHWUS Ha BO34EWCTBME TemnepaTypbl OOMKHbI ObiTb NpOBeAEHb! MOMHbIEe
OyHKLMOHAINbHbIE UCMNBITAHUA 000PYOOBAHUS.
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11.3.6 O pyrue Buabl UCNbITAaHWA No TpeGoOBaHUIO 3aKa3uuka

11.3.6.1 McnbiTaHnsA Ha BbIABNEHWE BHYTPEHHUX yTeYeK

Llenbio MCNbITAaHUIA SBNAETCHA NOATBEPXAEHWE TOro, YTO 0OBbEM BHYTPEHHUX yTeuyek B 0DopydoBaHUU
CUCTEMbI YNpaBneHus He NPEeBbILIAET 3HAYEeHUIA, onpeaeneHHbIX B TEXHUYECKUX YCNOBUSIX uarotoeutens. Wc-
NbiTaHWe OOMKHO ObITh MPOBEAEHO NPW pacyeTHOM AaBMEeHUW rMOpaBMUYECKOM CUCTEMbI YyNpaBneHnUs C 3a-
OEeNCTBOBaHWEM BCEX MMOPaBNMYECKMX KOHTYPOB. MUHMManbHaa npogomKMTeNbHOCTL UCTBITAHNSA COCTaBNA-
et 10 MuH. Benn4ymHa yTedkn MoXeT onpeaenaTbea:

- NMOCPEeACTBOM CO34aHWs pacHeTHOro 4aBfeHus B cUcTeMe, OTKITHYEeHMA BHELLHero MCTOMHUKA gdaBne-
HWA M1 MOHWTOPWHIA CKOPOCTWM NageHusa gaeneHus. HeobxooumMo KOHTponMpoBaTe U (OUKCUPOBATE BEMUYMHY
M3MEHEeHWs JaBneHus;

- MOCpeAcTBOM MOoAOepXaHWsa NOCTOAHHOTO OABMEeHUs B CUCTEME OT BHELUHero MCTOYHMKE U MOHWUTO-
pPUHra CKOPOCTW YTEYKW B pa3NUYHbIX 3NeMeHTax CUCTEMBbI.

11.3.6.2 lNpombiBKa

Llenbio NpoMbIBKK ABMsiETCA yaaneHwe 3arpsi3sHeHun, KOTopble MOMMKW chopMUPOBaTLCA B rugpaBnuye-
CKOW cucTeMe B Npouecce ee U3roToerneHus. NpoMeiBKka gonmxHa 6biTb NpoBegeHa paboyel rugpaBnuyeckon
KUOKOCTBIO.

11.3.6.3 KoHTponb 4yBCTBUTENBHOCTY

MpoBepka YyBCTBUMTENbHOCTY 0B0pYAOBaHMA MOXeT ObiTh NpoBeaeHa ANs OTAENbHbIX NMOACUCTEM UMK
OIS CUCTEMBI YyNpaBneHWs B LENOM.

Llenbio ucnbiTaHuin ABMNseTCA NpoBepka yHKUWIA yrpaBneHUsa KMNioYeBbiMU NMoKasaTensamu cUcTeMbl C
NMOCTOSIHHBIM KOHTpONeM ee paboTbl U MOHUTOPMHIOM FPAHUYHbIX 3HAYEeHWA pabovynx NokasaTtenew.

11.4 KoMmnneKkcHble UCNbITAaHUA CUCTEMBI

B nporpaMmmy ucnbiTaHWi MOTyT BXOAUTb KOMMIEKCHblE UCMbITAHUA CUCTEMbI ynpaeneHusa. Ecnn ato
npakTMYecku peanu3yemMmo, nepes ycTaHOBKOW MogBOAHOro obopynoBaHUA HA MECTOPOXAEHUU Heobxogumo
MPOBECTU COBMECTHLIE MUCMbITAHNA TeXHONorM4eckoro obopyaoBaHus, NogBogHOrO 06opyaoBaHUSA CUCTEMBI
ynpaeneHus n KAM. NMogoBHele ucnesiTaHWs, Kak NpaBuno, NpoBoadaT Ha beperosoit 6base, YTo NO3BONSET BHO-
CUTb HEODXOOWMBIE M3MEHEHUSA B CUCTEMY YMpaBNeHUs.

KomMnneKkcHble UCNbITAHWMA CUCTEMBI YNIPaBMNEeHMUs OOMKHEI ObITh NPOBEAEHBI ANSA BCeX paboynx pexxMMOoB
(ecnu aTo NnpuMeHMmMo) ¢ obecneyveHnem n 6e3 obecneyeHns pesepBupoBaHus. [poBoOAST OTAENbHbIE UCTbI-
TaHWs Npy MUHWManbHOW, HOPManbHOW U MAakCUManbHON Harpys3ke.

Mpyn NpoBeaeHUM KOMMMEKCHbIX UCMbITAHUA HEOBX04MMO MCMNONb30BaTb OKOHEYHbIE YCTPOMCTBA, Coeau-
HUTEMNbHLIE NEpPeMbIYKM, LNaHrokabenu, naHenu ynpaeneHus, a Takke o60pyaoBaHue, He BXOAsILLee B COCTaB
CUCTEMbI yNpaBneHns, HO B3anMogencTBytoLlee ¢ Hel. MNpu NnpoBefeHUU UCNBbITAHWMIA JOMKEH UCNONb30BaTh-
CSl MHCTPYMEHT Ang cnycka/nogtemMa obopynoBaHus, KOTopklid ByaeT NpUMeHATLCS B NPOLIEeCcCe CTPOUTENBHO-
MOHTaXHbIX paboT. [JorkHbl OblTh BbIMOMHEHbI YHKUMOHANbHbIE TECThl ANS MNOATBEPXKOEHWUS pe3ynbTaToB
nofaqu ynpasnsiolLmnx kKoMaHg U komaHg cbpoca Tekywero coctosHus. JomkHbl ObITb MPOBEPEHLI KIloYeBble
HacTpoikn. OQHUM U3 pe3ynbLTaToB KOMIMIEKCHOrO WUCMbITAHUS SIBMSIETCS O3HaKOMIIeHWe nepcoHana c pac-
NonoxKeHWeM HacTpaMBaeMblX YCTPOWCTE U MeTogamMu MOATBEPXKAEHWUS UMM UBMEHEHUWA KIHYEBLIX HACTPOEK.

Kpome Toro, npu npoBedeHWM UCNBITAHUA HEODXOOWMO PErMCTPUPOBaTL BpeMs cpabaTbiBaHUSA UCMon-
HUTEMNBHLIX MEXAHWU3MORB, UCMNOMb3YEMbIA 06beM NMHEBMOTMAPOAKKYMYNATOPOB, BPEMS Nepexoia B akTUBHOE
COCTOSIHME CUCTEMbI HACOCOB, NOTPebrneHne anekTPO3HEepruM, pacxoq B CMCTEME MOAaqYy XMMWYECKUX pe-
areHToB, yBenu4eHne obbema BCNEACTBUE PaclUMpPeHUsi MPOTSPKEHHbLIX LUMAHFOB U TOMHOCTb OTOGpaeHus
thaKkTUYeCcKnX nokKasaHuun.

Bonee getansHasa nHdopMauma o NpoBeaeHUN KOMIMMEKCHbIX UCNblTaHui npueeneHa B FOCT P 59305.

11.5 JokymeHTaumuA

M3roToBuTENb CUCTEMbI ynpaBrneHna OOrmKeH NOAroToBUTb AOKYMEeHTauWk, BKNMHOYaKwLWy onucaHue
BbINOJTHEHHbLIX Npouenyp, pe3dynbratbl MPOBEPOK paﬁoqux XapaKTepucTukK 1N peaynbraTtbl NpnemMo-caaToYHbIX
McnbiTaHnin, B AOKYMEeHTauun OOJKHbI ObITb YKa3aHbl nvua, npoBoAMBLUNE UCTbITAHNA, NTPUHWMaBLUME y4a-
CTUe B UCNbITaHUAX, a TaKXKe BpeMsa U MeCTO npoBedeHns UCMBITaHWRA.
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[okymeHTauma Ha CUCTEMY ynpaBneHus NogBoAHOM A4o6kiMei JoMmKHA BKNKYaTk, B TOM YWACNe:

1) TexHWYecKoe 3afjaHue Ha co3gaHue CUCTeMbl ynpasneHusi B cootBeTcTBun ¢ FTOCT 34.602;

2) aKT NpoBeAeHNANPUeMO-CAaTOYHbIX UCMbITaHWIA, COAEPKaLLWA 3aKITYeHWE O TOTOBHOCTM KMOCTaBKe
U MOHTaXy Ha 0ObekTe, NpoBedeHW MyckoHanagoyHblx paboT B cooTtBeTrcTBMM ¢ CIM 77.13330.2016,
aKkT NpoBeAeHWs MpeaBapuTEnbHbIX, NMPUEMOYHBIX WCMBITAHWA (KOMNNeKCcHoro onpoboBaHusl) cucTembl
ynpaeneHus B cootBeTcTBUKM ¢ [OCT P 59792;

3) KOMMMEKT AOKYMEHTaUWK, yHUThIBAIOLLEA U3MEHEHMUA, BHECEHHbIE MO pe3ynsTaTaM NyCKoHanago4HbIX
paboT, B TOM Yncne;

- WHCTPYKUMM (PYKOBOACTBA) MO HAacTpOWKe, Hanagke, TEXHUYeCKoMY 0BCnyKMBaHWIO, MOMCKY K yCTpa-
HEeHWIO HeucnpaBHocTel (OWnBOoK);

- onucaHwWe anropMTMOB YNpaeBneHus TexHornorndeckum obopygosaHuem CI[, Bknioyas anroputMel
OCTaHOBa TEXHONOMMYECKUX NMPOLLECCOB MO AOCTMKEHWIO NpeaernbHO AONYCTUMbIX 3HAYEHUA KOHTponMpye-
MbIX MapaMeTpoB;

- Tabnuubl BHELWHWX NOAKIIOYEHWIA CUTHaNoB U T3roB BBOOA/BLIBOAA;

- Tabnuubl 6NoKMpPoBOK, NpeaynpeauTensHON U aBapUAHON CUrHaNU3aUun, aBapUAHbIX 3aLLWT;

- onucaHwe UHTepdeincos, NPOTOKONOB 06MeHa 1 KapTbl agpecos ANS MHTerpauun cucteM aBToMaTtu-
YEeCKOro ynpasreHus, NOCTaBAseMblX KOMMNNEKTHO C TeXHonornyecknm obopyaoBaHuemM, B aBTOMaTU3NpO-
BaHHbl€ CUCTEMbI aBTOMATN3ALMM.

Buabl, KoMNNeKTHOCTb 1 0603HaYeHWe JOKYMEHTOB AOMkHbI cooTBeTcTBoBaTh [OCT 34.201.

12 MapKkupoBKa, ynakoBKa, XpaHeHUe U TPaHCNOPTUPOBaHUe

12.1 MapkupoBKa

12.1.1 WgeHTU(pUKALMOHHAA MapKUPOBKaA

Bce OCHOBHble 3MeMeHTbl CUMCTeMbl ynpaBrneHwusi (Hanpumep, ruapaBnuMyeckasl CUIoBasl YCTaHOBKA,
MY, F'CY, cuctema anekTpocHabXeHns U T.4.) AOMKHbI BbITb NPOMapPKMPOBaHbLI MOEHTUMUKALNOHHBIMI 3Ha-
KaMW 1 3aBOACKOA MapKWpPOBKOW, BbINOMHEHHOW B BMAE OTAENbHOW Tabnu{ku Mnn HaHeceHHOW Henocpep-
CTBEHHO Ha Kopnyc obopynoBaHus. MapkupoBka AomKHa ObITh YCTONYMBOW K BO30EMCTBUIO OKpYXaloLlen cpe-
bl M coOepaTb OCHOBHYH WH(OPMAaLMI0, HAaNpUMep: HOMep M3roTOBUTENS, NapamMeTpsl 3HeproobecnevyeHus
(3NeKTpuYeckon U rMopaBnNMYECKON sHepruen), pacyeTHoe AaeneHue (HOMUHanbHoe paboyee JaBneHuwe) u
OaTy U3roTOBMNEHUS.

12.1.2 PaGouue Temnepatypbl 060pyaoBaHus, yCTaHABNMBAaeMOro Ha NOBEPXHOCTU U Nog BOOOMN

O6opynoBaHue, ycTaHaBnMBaeMoe Ha NOBEPXHOCTM M MO BOAOW, AOMKHO MMETh CIEdyHLLYH0 Mapku-
POBKY:

a) CrtaHpapTHele pabo4yve TeMnepaTyphl

Mpumep — Ansa MuHumMansbHol memnepamypst 0 °C u MmakcumansHol memnepamypbi 40 °C.
Mapkupoeka: om 0 °C do 40 °C cmaHdapm

b) PacliuvpeHHbI gnana3oH pabouux TeMnepartyp

TMpumep — Ansa MuHuMansbHoll memnepamypbi MuHyc 5 °C u MakcumanbHol memnepamypbi 40 °C.
Mapkupoeka: om muHyc 5 °C do 40 °C pacwupeHHbIl

12.1.3 CneuunansHaa MapkMpoBKa — Mcnonb3oBaHue TOMbLKO NPY 3a4aHHbLIX YCITOBUAX BHELUHEH
cpeabl

O6opypoBaHue, npegHasHadeHHoe Ansa paboTbl B NOMELLEHUAX C PerynMpyemMmbiMy KMMaTU4ecKUMK
YCINOBUSIMU, AOMKHO UMETL CUHe-6ernoe Knemmo, MHpopMUpyollee 0 NPUBEAEHHLIX B MHCTPYKUUM OrpaHi-
YeHWsIX ANA YCNOoBWUIA BHelWHel cpeabl. KneilMo AomkHO MmeTb credytolee cogepxaHue: «/McnonssosaHue
TOMNLKO NPW 3a4aHHbLIX YCNOBUAX BHELLHEN cpeabi».

12.2 YnakoBka

12.2.1 3awuTa oT KOppPO3UMn

Mepen TpaHcnopTupoBaHuem obopyaoBaHMA ero MeTannuyeckme NOBEPXHOCTU (32 UCKNOYEHUEM Je-
Tanen, U3roToBNEHHbIX U3 KOPPO3MOHHO-CTOMKUX MaTtepuanos, U CnelnasnbHbIX 3NeMeHTOB, TakuxX Kak aHoabl
1 Tabnun4Kkn ¢ 3aBOACKON MapKMPOBKOW) AOMKHbI ObITh 3aWWLLEHbl aHTUKOPPO3UOHHBIM NMOKPBLITUEM, YCTONYN-
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BbIM K BO3gencTBuio Temnepatypbl 4o 50 °C, nnv obopygoBaHue OOSMKHO ObITh 3anofHEHO MHIMBUPOBaHHON
YWOKOCTBIO B COOTBETCTBUN C TEXHUYECKMMM TpeboBaHuaMM n3rotoButens. Ecnu 3aBoackoe aHTUKOPPO3NOH-
Hoe nokpbITUe oBopyaoBaHus GbINO NOBPEXAEHO B NMPOLIECCe UCMBITAHMA, TO NOKPbITUE OOMKHO BbiTh BOC-
CTAHOBMNEHO B COOTBETCTBUU C TEXHUYECKUMU TpeBoBaHMAMM M3roTOBUTENS.

12.2.2 3awuTta noBepxHOCTeW Nofg YNNOTHUTENbHEIE 3NEeMEHThI

YNNOTHUTENbHbIE 3NEMEHTbl M MOBEPXHOCTM ANA MX YCTAaHOBKM, pe3bboBble coeguHeHnst u pabodne
YyacTW, JOM¥KHbI ObiTh 3aLLMLLEHBI OT MEXaHUYECKMX MOBPEXAEHWI NPWU TpaHcnopTupoBaHuu. KoHTakTHasA no-
BEPXHOCTb (hraHueB, COeaUHUTENbHbIE NaTpyOKM 1 Opyr1e NoaBEPKEHHbIE NOBPEXAEHWIO 3MEMEHTbI JOIMKHEbI
BbITh 3aKPbIThl COOTBETCTBYHOLLMMU 3aLLNTHEIMK YCTPORCTBAMW. [lOoMmKHbI BbITh NPeaycMOoTpeHbl TPaHCcnopT-
Hble canasku UM KOHTeMHepLI, UCKMYaLLue MexaHnyeckoe BO3AeNCTBUE HA YNNOTHUTENbHEIE 3NEMEHTLI 1
YNI0THAEMbIE NOBEPXHOCTU MPU TPAHCMOPTUPOBAHMMW UMK XPaHEHWUN,

12.2.3 Komnnektywiwune HeGonblioro pasMmepa

KomnnekTtytowme Hebonbluoro pasMepa AOMmKHbI UMETb MHAWBUAYANbHYO YNakKoBKY U MapKMpPOBKY CO-
rnacHo 12.1.

12.3 XpaHeHune n TpaHCNOpPTUPOBaHUe

12.3.1 CtapeHue 3nacToMepoB

M3roToBuTENb OOMKEH NPegoCTaBuTL MHCTPYKLUMIO C ONUCAaHWEM YCNOBUIA XpaHeHus, npoueayp KOHTpo-
1Nl COCTOSIHWA W 3aLMThl 3MacTOMepOoB.

12.3.2 TmgpaBnu4yeckue U NHEBMaTU4YECKUe CUCTEMbI

12.3.2.1 OBWwmMe NonoxKeHus

Mepen TpaHCNOPTUPOBAHWMEM TMAPaABINYECcKNEe NTMHUKA OOMKHbI ObITh NPOMbIThI, MOCIE Yero 3anonHeHb!
rMOpaBnUYecKon XUOKOCTBH MMM OCYLUEHbl B COOTBETCTBUU C TEXHUYECKUMMK TpeboBaHWSAMKW M3rOTOBMTENS.
Ha koHueBble (OUTUHIM TMaPaBNMYeCcKUX NIMHUIA JOMKHbI BbiTh YCTAHOBMNEHBI 3aLUUTHbLIE 3NeMeHTbl. [JomKHbI
ObITb BbINOMHEHbI TpeboBaHna 12.3.2.2—12.3.2.5.

12.3.2.2 KoHTypbl noa gaeneHnem

B Tpy6HoW 0bBA2Ke, HAXo4slWencs nog AaBNeHMeEM, HEOOXOAUMO CTPaBUTL ra3 U CHU3UTb M3DLITOYHOE
JaerneHue o Hyns.

12.3.2.3 NHeBMOrMApPOaKKyMynaTop.l

a3 npenBapvTenbHOW 3apsakn NHEBMOTMAPOAKKYMYNATOPOB AOMKEH ObiTh CTPaBneH 4O HYNEeBOro 3Ha-
YeHWst M3BbITOYHOTO OAaBMNEHNS.

12.3.2.4 PesepByap rugpasnuyeckon XUOKOCTH

Mmaopaenuyeckas XUOKoCTb JOMKHa ObITe CNUTa 13 pesepByapa.

12.3.2.5 CoefuHeHUsa ruipaBnUYecKoii CUITOBOW YCTAHOBKM

JOonxHel BbITb OTCOEAWHEHLI BCE NMUHUK, NMOOKIMHOYEHHbIE K TMAPaBnMYeckol CUITOBON ycTaHoBKe. Ha
BCEX UHTephencax NoaKNiYeHUs OMKHbI OblTh YCTAHOBNEHb! 3aLUWTHBIE KPbILLKM.

12.3.3 OnekTpnyeckne/anekTPoHHbIe CUCTEMBI

M3roTtoBuTEnb QOMKEH NPEeaoCTaBUTh UHCTPYKUWMK, onpedensiolwmne nopagok XpaHeHns U TpaHcnopTu-
pPOBaHWS BCEX ANeKTpudeckux kabenein, coegUHEHWIA 1 3NEKTPOHHbIX Grnokos, Takux kak MMY, TCY u 1. 4.

12.3.4 YnakoBKa B ALMKU U MOrpy304HO-Pa3rpy3oyHblie paboThl

Ons TpaHcnopTuporaHus obopynoBaHue U Brnoky HeobxooUMO yNakoBaTh UMK pa3MecTUTb Ha TpaHC-
NOPTHLIX canaskax Ans NPeAoTBPalleHns NoBpexaeHns n obecnevyeHns Norpy304HO-pasrpy30yHbiX pabor.

[ns npegoTepalleHns NoOBPeXOeHUs pacnonoXeHHble Ha BHelWHnX noBepxHocTsax KNI gomkHbl BbiTh
0BepHyThbl 3aLLMTHBIM YNAKOBOYHLIM MaTepuanom.

12.3.5 TemnepaTypHble orpaHU4YeHUA NPU TPAHCNOPTUPOBaHUM U XPaHEHUK

LormxHo BbiTh obecneveHo COOTBETCTBUE YCMNOBUIA TPAHCMOPTUPOBAHUSA U XpaHeHUs 0bopynoBaHUa cu-
CTeMbl yNpaBneHusl YCTAHOBMEHHbLIM B TEXHUYECKON JOKYyMeHTauum TpeboBaHuaM K 4OMYCTUMOMY Auana3oHy
Temnepatyp. Nocne TpaHcNopTUPOBaHWs MOXeT noTpeboBaTbCa AONUB MMAPaBNUYECcKON XWOKOCTW BCheg-
CTBWE BO3AENCTBUS BLICOKMX TemnepaTyp v obecnedeHunsi HeobxoaWMblX YCNOBUIA TPAHCNOPTUPOBAaHWS.
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MpunoxeHune A
(cnpaBo4Hoe)

BbiGop TMna cucTeMbl yrnpaBneHus NOABOAHOW Aobbiven

A.1 O6wue cBegeHUA NO TUNaM CACTEM yNpaBneHUA NoABOAHOW A00LIYen

K dpakTopam, BNUAKOLLMM Ha BbIBOP CUCTEMbI YNPaBNEHWUSA, MOXHO OTHECTM ee CTOMMOCTb (BKMOYas aKcnnyarauu-
OHHbIE 3aTpaThl M BO3MOXHbIE (DMHAHCOBLIE NOTEPW OrnepaTopa BCNedcTBUE O0TKa3a CUCTEMbI), yAaneHHOCTb NOABOLHOIO
npoMbIcna oT MyHKTa ynpasrneHus Ha Mopckol nnatdopme unu Gepery, TpeboBaHUs K BpEMEHU OTKINMKA W TpeboBaHUA K
o6beMy U CKOPOCTHU Nepefayun AaHHbLIX TeNnemMeTpum.

MonHOCTLI rMapaBnUMYeckUe CUCTEMbI ABMAITCA, Kak NpaBuno, HaMMeHee CroXHbIMA U OQHOBPEMEeHHO Hanbonee
HaAEXHBIMW NMOABOAHBIMU CUCTEMaMKU ynpaBneHus. OOHaKo OHW XapaKTepUayTCA AOCTAaTOMHO NPOAOMKUTENBHBLIM Bpe-
MEHEM OTKINWKa, MO CPABHEHUIO C 3NEeKTPOrvapaBnMyeckUMU CUCTEMaMKU, U UMEIOT orpaHuyeHus No nepegade AaHHbIX
TenemeTpun. Npu BoIGOpe NONMHOCTLI0 TMAPaBNUYECKON CUCTEMBI HEOBXDAWMMO NPOBECTU AETarnbHbIN aHanu3 TpeboBaHui
k 06beMy nepeaaBaeMblX OaHHbLIX U BPEMEHW OTKNUKA. JKOHOMWYECKWE MOoKa3aTenu NpoekTa BO MHOMOM OMpedensoT
BbIGOP MeXay NONMHOCTLI0 rMAPaBIMYECKUMMN U 3NEKTPOrMAPaBNMYECKUMI cucTeMami ynpaeneHus. MonHocTeo ruapas-
nuyeckue cucTeMbl B Bonbluei Mepe NoaxoaaT AN yNpaeneHust OTAENbHLIMW CKBXXMHAMU, PACMONOXKEHHbIMY HA HE3Ha-
YWUTenbLHOM yaaneHuu ot nnatopmel Unu bepera, a Takke Npu HeoBXoAMMOCTU MUHUMWU3MPOBATE CTOMMOCTL NPOEKTA.

OneKkTpornapaBnuYeckue U aNeKTPUYECKUe CUCTEMbI Bonee CroXHbl, MOCKONBKY B MX COCTaB BXOAAT NoaBoaHbIe
3MEKTPOHHbLIE U 3NeKTpuYeckne yctpoirctea. OOQHaAKo OHWM UMEKT MEHbLUEE BpPeMS OTKIIMKA W MO3BOMAT MNOOKMHYaTh
KWIM paznuyHoro Tuna. SnekTpornapasnuyeckue 1 anekTpuyeckme cucteMbl 06bI4HO UCMOMB3YHOT B NPOEKTaX, BKMOYalo-
LMX HECKOMBKO MOABOAHLIX CKBadKWMH, korda Heobxoaumo obecnednTb KCNNyaTauMoHHYH rMBKocTb, HeGomnbLLOe BpemMs
OTKIIMKA U BLICOKYI CKOPOCTb Mepefaqv AaHHbIX Ans yNpaBneHus CKBaXMHAMU W/UMW KOHTPONA 3a paspaboTkoil MecTo-
pOXAEHUS.

A.2 OnucaHue NONMHOCTLIO NTMAPaBNUYeCKUX CUCTEM

A.2.1 O6wume nonoxeHusn

Hwxke npvBegeHo onucaHve TPexX TUMOB MOMHOCTLIO MMAPaBMUYEcKUX cucTem ynpaeneHus. [pu Boibope mexay
yKa3aHHbIMW CUCTEMaMW HEOBXOAMMO yYWThIBaTE TPEBOBAHUS K BpDEMEHU OTKINMKA W K MapameTpam LunaHrokabens.

A.2.2 MpAmble rugpaBnuyeckue CUCTEMbI

B npsAMbIX rugpaBnuyeckux cucTeMax Ans Kaxgon yHKLWMKW NpegHasHadYeHa OoTAenbHaa ruapaenuyeckas NMHUS,
nogcoeavHAEMasn HEMOCPEACTBEHHO K UCMIONMHUTENBHOMY MEXaHM3MY KranaHa, TOMKE KOHTPOMS AaBNeHUs Unv Apyromy
anemeHTy, obecnedynBatowemy yHKLUKM yNpaeneHus noaeoaHsIM obopyaoeaHuem. Kakoro-nubo otaensHoro nogBogHOro
obopyaoBaHus cucTeMbl ynpaeneHns He TpebyeTtcs, 3a UCKIIOYEHMEM coeanHUTeNs LWnaHrokabensa v pacnpenenurens-
HbIX NUHWIA K Kaxaon yHKUMOHANbHOW TOMKE.

A.2.3 OnckpeTHble rngpaBnuyeckne CUCTeMbl C TMAPOYCUNTUTENEM

[uckpeTHble rMapaBnMYecknMe CUCTEMbI BKIOYAKT MOABOAHLIA OMOK ynpaBneHus, cooepxalluii yrnpaesnsawlme
KnanaHbl, MOABOAHbLIW TMAPABMMYECKUIA aKKYMYMATOPR, KOTOPLIN 3apAXaeTcs Yepes OTAENbHYH NUMHWI0, MOYLLYI C NOBEPX-
HocTW. JTuHuK ynpaeneHus TpedyTcs TOMbKO A1 akTMBaL MM OOHOTO U3 yNpaBnsaloLwWmx KnanaHoB HeGonbLioro pasvepa,
a XWIOKOCTb ANs NpyMBeaeHNs B AercTBMe knanaHos Ha MNMPA nnv manudponeae nogaetcs Uz nogBogHoOro NHEBMOrMapoaK-
KyMynsTopa. Takon TUM CUCTEMbI NMO3BOMSET YBEMWYUTL PacCTOSHME MEXOY NoOgBOOHOW cUCTEMOW K nnatdopmMoii/bepe-
rOBbIM KOMMITEKCOM MO CPaBHEHUIO C NPSMOIA TMOpaBNUYeCcKOd CUCTEMON 33 CYET MUHUMKU3ALMN BPEMEHW cpabaTbiBaHWA
KnanaHoB.

A.2.4 TNocnegoRaTtenkHbLIe rMgpaBnM4Yyeckue cUCTeMbl C TMAPOYCUNUTENEM

B nocnegoBaTenbHbIX rMApaBNMYEcKUX CUCTEMAX TaKKe MCMOMb3ylTca MOAYNM YNpPaBneHus, UMelLme cneuum-
anbHble ynpaBnalwLLME KnanaHbl, KOTopble He TpebyloT OTAeNbHOW NUHWW ANA KaKOoW yHKuMW. PasznvyHble YpoBHM
OaBMNeHWA B OOHOW ynpasndAlowen nuHuM, obliei Ang Bcex ynpaBnalowmMx knanaHos B Onoke, NpuBoAAT B OeNCTBUE
pasnuuHble yNpaensawLmMe KrnanaHbl, KOTopble, B CBOK O4Mepeb, UCMOoMb3ya SHEePrui NOABOAHbLIX NMHEBMOrMapoaKkKyMy-
nsTopoB, 0becnevyMBaloT ynpaeneHve NogBOAHLIMU KnanaHamu. YMcno ruapaBnuyecknx TMHAA MUHUMAnbHO, MOCKOMBbKY
TpebyeTcs TonbKo ogHa ynpaensawwas nuHua Ha NOA. HegoctaTtkom gaHHON cUCTEMBI SBMNSIETCS 3apaHee onpedeneHHas
nocrnenoBaTensHOCTL OTKPLITUMSA NOABOAHLIX KNarnaHoB, YTO CHWKAET MMBKOCTL ynpaBneHus.

3TOT TMN cMcTEMBI 0BbIMHO UCMONL3YETCHA B KAYECTBE PE3EPBHONO ANA 3NeKTPOrnapaBnMyeckoi cuctemel. Ho Takas
cucTema Takke MOXET UCMOMNb30BaTLCH KakK HE3aBMCMMasd AN YMEHbLUEHUS CTOMMOCTW NPOEKTa U CHIDKEHWUA TpeboBaHWin
K LunaHrokabensam.

A.3 OnekTporunapaBnuyeckue cucTeMbl

A.3.1 O6bwme nonoxeHna

B anekTporugpasnu4eckux cMcTeMax ynpaBneHus rMapaennyeckue CUrHanbl 3amMeHeHbl aNeKTPUYeCcKMM, YTO Cy-
LLIeCTBEHHO COKpaLLaeT BpeMsi NPOXOKAeHUs curHana v obluee BpeMs oTkNKKa. Kpome Toro, Takme cuctemel obecneymnsa-
0T BO3MOXKHOCTE NonyveHust GonbLuero Yyvcna gaHHbIX oT NogeoaHoro obopynoBaHus.
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OnekTpornapaenuyeckas cuctema ynpasneHns TpebyeT Mcnonb3oBaHWS AOMNONHUTENbHOIO ANeKTPUYecKoro Kabe-
NS UK BKMIOYEHUS anekTpuyeckux kabenen B cocTae rugpaBnuyeckoro Wwnadrokabens ynpasneHus wnu wnaHrokabens
ANA 3aKadky XMMUYeckux peareHToB. TpeboBaHWs K ruapaBnMYyeckum NUHUAM LWnaHrokabena Ons 91Ol CMCTEMbI CHU-
XalTCcA NO CPaBHEHMWIO C MPAMBIMWA UMW AUCKPETHBIMU MMAPaBNMYeckMMM CUCTEMaMK, NOCKOMbLKY MMHUM UCMOMb3YHTCA
TOMBKO AMs NoAa4M rMAPaBIMHECKON 3HEPTUN U 3aKaYKM XMMUYECKUX peareHToB.

A.3.2 MNpamMble anekTpornapaBnM4ecKkne CUCTEMbI

[Mepenaya curHanoB HEMOCPEACTBEHHO Ha CONEeHoWAbl pacnpenenuTenbHbIX knanaHoe Ha nogsogHoM obopynosa-
HUM B NPAMBIX SMeKTPoruapaBnMyeckmx CUcTeMax OCYLLeCTBNSAeTCA No OTAEMbHBIM Xunam wnaHrokabensa ynpasneHus.
Takan cucTeMa yBENUYMBAET CTOMMOCTL LWnaHrokabenei n YyBCTBUTENBHA K MNOTEPAM MOLLHOCTU B 3MEKTPUYECKMX Ka-
Benax npu yBenuyeHn yaaneHHocTy oT nnatdopmMel/beperoBoro komnnekca. TpeboBaHuns k wnaHrokabenio BospacTakT
NPAMO NPOMOPLMOHANbHO YMCIY KOHTPONMPYEMbIX CKBaXWMH.

A.3.3 MynbTUNneKcHble aneKTporuapaBnu4eckue cucTemMsbl

B MynbsTUNNEKCHBIX 3NeKTpornapaBnnyecknx cucTemMax 3akoanpoBaHHble LMdpoBble cooblleHns nepedatoTcs Ha
OOWH WNKU HECKOMBKO MOABOAHLIX SNEKTPOHHBIX MOAYNEN B BUAE SNEKTPOMArHUTHBLIX CUrHaANOB C NOMOLLBK AMNEKTpUYe-
Ckux kabenen (MNK onTOBOMOKOHHLIX NuHWIA). M3M gexkoompyeT cooblUeHWe U BLINOMHAET KOMaHay, Hanpumep npuBoauT
B AEeWCTBME KnanaH WiW onpawueaeT AaTymk Ha nogBogHom obopygoeaHuv. OguH wnadrokabens MoxeT obecneynTs
CBA3b CO BCEMW MNOABOOHBLIMW CKBEXXMHAMM, YTO CHUKaeT TpeboBaHuA K WwnaHrokabensam B cocTaBe CUCTEMbI.

Mepenaeaemble curHanbl He JOMKHbI 00NagaTe OOMbLUOW 3HEepPr1ei, NOCKONbKY CONeHoMAbl MMEeT He3aBMCMMOe
aHeproobecneyerre. Nepedava CUrHaNoOB W 3MEKTPOIHEPTMM MOXKET OCYLLEeCTBAATLCS MO OTAENbHbIM NpoBodam (Mnu
ONTOBOMOKOHHBIM NMUHUAM) NGO NOCPEACTBOM HANOXEHWSA CUTHAMNOB CBA3W Ha NMUHWW 3MNEKTPONUTAHWSA, MPU STOM WCKI0-
YyaeTca HeobxoaMMOCTE B OTAENBHOM Kabene CBA3M 1 YMEHBLUAETCA YACHO INEKTPUHECKUX NPOBOACE B COCTABE LUMAHIo-
kabens.

A.3.4 ABTOHOMHbBIE CUCTEMBI

ABTOHOMHbIE CUCTEMBI yNpaBneHua obecneynBaroT NokanbHoe aHeprocHabxeHve u ynpaeneHne obopygoBaHvem
Cra. XwakocTe ruapaenuyeckon CUCTEMBl XpaHUTCA HENOCPeACTBEHHO Yy noasoaHoro obopynoeaHus. CBA3b € pacro-
NOXEeHHbIM Ha NoBEpXHOCTW 0D0pYyAOBaHWEM MOXET OCYLLECTBNATLCA C MOMOLLbI0 aKyCTUYeCKOro KaHana cBs3u nubo
COYEeTaHWsi akyCTUHECKOro, CNyTHUKOBOro W paguokaHana. OCHOBHblE (OYHKLMW CUCTEMBI 8HAMOTMYHbI PACCMOTPEHHbIM
BbILLE ANA MYNbTUNNEKCHOW aNEeKTPorvapaBnmM4eckon CUCTEMbI.

A.4 OneKkTpuyeckne cUCTEMEI

A.4.1 Obwme nonoxeHUA

B anekTpuueckux cuctemax ynpasleHWs MCMOoMb3ylTcs TOMbKO 3MeKTpUYeckWe CUrHanbl, YTO CYLEeCTBEHHO Co-
KpallaeT BpeMs OTKMWKa, yry4yllaeT peanu3aumio aBapuiiHON OCTaHOBKM U YCTPaHAET BNUsiHWe rmy6OuHbl Bogkl Ha adpdhek-
TUBHOCTb NOABOAHLIX NMHEBMOMMAPOAKKYMYNATOPOB. SneKkTpUyeckne cUCTEMbI 0BeCnedYmMBaloT NYYLLYH0 BO3MOXHOCTE ANA
KoHTpons noasogHeIx KM v napameTpos obopyaoBaHua (Hanpumep, U3MeHeHue co BpeMeHeM pabounx xapakTepucTuk
MCMONHUTENbHOTO MexaHuama). [Ans anekTpu4eckon cucTeMbl ynpasneHus TpebyeTtca anekTpuyeckui kabens ynpasne-
HWA UMW BKNIOYEHWE anekTpuyeckux kabenen B cocTas LnaHrokabens, Mcnonb3yemoro Ans nogaqdv XMMUYEckux pea-
reHTOB, NP1 3TOM TpPeboBaHWA K rMAPaBNMYECKUM NEMEHTaM LNaHrokabensa 3Ha4MTenbHO CHUKAKOTCA MO CPaBHEHMWIO C
rMApaBnNMYecKMMU M MYNBTUMMEKCHBIMU 3MeKTporngpaenuyeckumm cuctemamu. TpyGonpoBodbl XMMWYECKUX peareHToB
MOryT BbITb NPONOXEHLI COBMECTHO C BHYTPUMPOMBICNOBEIMKU TpyBonpoBogamu unu TpybonpoBogaMy cMcTeMbl HarHeTa-
HWA, 4TO NO3BONHAET UCMOMNB30BATL B CUCTEME YNPaBMNeHus WnaHrokabens, BKNYaoLWWiA TONBKO INEKTPUYECKUE TUHUK.

A.4.2 MNpaman anekTpuyeckas cucrTema

B npambIX anekTpuYeckux cucTtemax rnepegaya curHana ocyllecTBMAsieTcsl MO MHOXEeCTBY MPOBOAOB B COCTaBe
wnaHrokabens ynpaeneHWs HenoCcpeACcTBEHHO Ha 3NeMeHThl CUCTeMbl YNPaBNeHNs W UCMONMHUTENbHBIE MeXaHW3MbI kna-
naHos, pacrnonoxerHelx B NMMY, Ha M®A, maHudonsae U Apyrux YCTporUcTBax. Takasa cucTeMa yBenuyuBaeT CTOMMOCTb
wnaHrokabenen v YyBCTBMTENBHA K NMOTEPSM MOLLHOCTU B 3MEKTPUYECKUX Kabenax npu yBenuueHuu yaaneHHoCTH oT
nnaTtdopmbl/beperoBoro komnnekca. TpeboBaHua K WnaHrokabento Bo3pacTakT NPSMO NPONopLUOHanbHO YBENUYEHNIO
yucna ynpaenaeMblX CKBaXKWH.

A.4.3 MynesTunnekcHan anekTpuyeckasa cuctema

B MyneTUNNEKCHBIX 3aNeKTpuyYecknx cucTeMax nepegaya anekTpUYeckMx CUrHanoB Ha O4MH MU HeCKOMNBKO NogBo-
OHbIX 3MEeKTPOHHbLIX MOAYMNel OCYLIEeCTBSETCA KOAMPOBaHHLIMK LMdPOBLIMM COOBLLEHWAMM MO OAHOM Nape NpoBOAOB
(nnwn BonokoHHo-onTu4eckoMy kabenio). NM3M gekogupyet cooblieHre 1 BeiNonHaeT HeobxoaMMele OeNCTBUS, HANpUMep
NpUBOAWT B AEWCTBME WUCMONHWUTENBHBIA MEXaHU3M KNanaHa WNW onpaluuBaeT AaTyMKkM Ha noaBodHOM 060pyaoBaHWUM.
OgwvH wnaHrokabens B cOCTOAHUKM 0becnevnTb CBA3b CO BCeMMW ckBauHamu Cl[, 4To no3Bonsier MUHMMU3WPOoBaTL Tpe-
H6oBaHus K LWnaHrokabenam kak anemMeHTaMm CUCTeMbl ynpaeneHws. TpeboBaHus K 3Hepr curHana Manel, MOCKOMbKY
3Heprus, Heobxognmas Ans NpuBedeHWs B JeWCTBUE UCTIONHWUTENBHBIX MEXaHW3MOB, NepedaeTtcs oTaensHo. CurHansl 1
3NeKTPO3HEeprus MoryT nogaeaTbCs No OTAeNbHLIM MPOBOAAM (MMM C UCMONL30BaHWEM BOMIOKOHHO-ONTUYeCKoro kabensa)
nubo curHansl CBS3W MOryT NepefaBaTthes no kabento aHeproobecneyeHns, cHMxas, Takum 00pa3om, YMcro NPoBOAOB B
wnaHrokabene.
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A.4.4 ABTOHOMHaA aneKkTpu4yeckasa cuctema

ABTOHOMHbIE CUCTEMBI YripaBneHua obecneynBaloT nokansHoe aHeprocHabxeHne 1 ynpaeneHue obopyaoBaHUEM
CnA. Tpebyemble XUMUYECKWE peareHTbl XpaHATCA HENOCPEACTBEHHO OKOMO NOABOAHLIX CUCTEM WMWK MOAAKTCA MO OT-
JensHoMY LWnaHrokabenio unu Tpybonpoeogy. CBA3b C pacnonoXeHHbIM Ha MOBEPXHOCTU 000pYyAOBaHUEM MOXKET OCy-
LWECTBMATLCA C MOMOLLBI0 aKyCTUYECKOro KaHana cBasu Nnbo coMeTaHus akyCcTUYecKoro, CnyTHMKOBOrO U paguoKaHana.
OcHOBHbIE OYHKLWM CUCTEMBI @HaNOorM4YHbl PACCMOTPEHHBIM BbILIE ANS MYNbTUNNEKCHOW 3NEKTPUHECKON CUCTEMBI.

A.5 Cxema rugpaBnuM4YecKoOn cUCTEMbI

Cxema rngpaBnrMyeckon CMcTeMbl MOXKET obecneynBaTtb cOpoC rmapaBnMYEecKorn XMOKOCTK B Mope (ONs OTKPbIThIX
CUCTEM) MNW ee BO3BpaT Mo crneunarnbHOW NMHUKM B COCTaBe LiraHrokabens (0ns 3akpbiThiX CUCTEM) NPU BLINOSHEHUA
OI'IEDaLI,VII;I OTKPbITKUA KNnanaHoB. rM,IIpaBJ'IMl-IECKaFI CUCTeMa ynpasrneHns OormkHa oTBevaTb crnegyrowmm Tpe6OBaHMHM Ges-
OnacHoOCTK:

- gomkHa BbiTe obecnevyeHa BO3MOXHOCTL 3aKpbITUA 3KCNNyatauMoHHbIX KNanaHoB B Cly4ae GHOKVIPOBKVI BO3BpaT-
HOW MUHWAW NN BbIMYCKHOIO KnanaHa;

= W3IMEHEHWE OaBNeHWA B BDSBDHTHOV! JNTMHWW HE O0IMKHO NPUBOONTE K OTKPbITUHO 3aKPbITbIX KnanaHoB;

- A0IMKeH OCYLWeCTBNATbCA OONWB KUWOKOCTWM B eMKOCTb KOMMEeHCcaTopa nocne CpaGaTbIBaHMH MCNONMHUTENbHbIX
MeXaHWU3MOB NPK OTKPbLITUKM SKCNNyaTauMOHHbLIX KNanaHoB.
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MpunoxeHune B
(cnpaBo4Hoe)

TunoBble CI)YHI{LIHM ynpaeneHna U MOHUTOPWHra

B.1 ®yHKUMM ynpaBneHus

Cuctema ynpaBneHus NogBoAHON 4o0blyel, Kak NpaBuno, ocyLlecTBRAeT ynpaBleHue criedytollei 3anopHoi 1
perynupyioLen apmMaTypoii:

- ynpaBnsemsie C NOBEPXHOCTW NOABOAHLIE NPeAoXPaHUTENBHbIE KNanaHsl;

- 3KCMMyaTaLMOHHas KOPeHHasi 3a0BUKKa,;

- aKcnnyaTtauMoHHan 60KoBas 3adBUXKKa;

- KOpeHHas 3afdBWXKa KaHana KonbLEeBOro NpocTpaHcTea;

- DbokoBas 3a4BUXKKa KaHana KonbLeBOoro NpocTpaHCTBa;

- nepenycKHOW (HarHeTaTernbHbIA) Knanas;

- KrnanaH 3aKkaykn XMMWYEeCKMX peareHToB/MeTaHona;

- KrnanaH 3aka4kn MHrnbutopa obpasoBaHnsa OTNOKEHWI;

- KnanaH 3aka4ku MHrMbuTopa Kopposuu;

- AobblMHas WTyLepHasn 3adBuxka (MoxeT TpeboeaTbcsa ABe hyHKUMW yNpaBneHus);

- HarHeTaTenbHas WTyLepHas 3aaBuxka (MoxeT TpeboBaTeea ABe YHKUMN YNpaBneHus);

- 3a0BWXKW HA MaHudoneae;

- ynpaensiembli KnanaH nogaqn XMMWYeCcKUX peareHToB.

B.2 ®yHKUMU MOHUTOPUHIA

TunoBoW cNUcoK NnapameTpoB, KOHTPONMPYEMbIX AaT4MKaMKU CUCTEMbI YNPaBnNeHns NogBoaHOM A00bIYen:
- OaBneHve Ha yCTbe;

- JaBneHwe nocne LTyuepa;

[aBneHue B KOMNbLEBOM MPOCTPAHCTBE;

- paBneHve B MaHuonbae;

Temnepartypa gpnionaa 8 HKT;

TemnepaTtypa dgpronga B MaHuonbsae;

- yTeuka yrneBodOpOaoB;

- nonoxeHwe 3aapukek NOA (dakTuyeckoe 3Ha4YeHUE U KOCBEHHLIN KOHTPONMG);
- MONoXeHWe IKCNNyaTauMoHHOW LITYLEPHOW 3a0BUKKK;

- nepenaj AaBneHua Ha WTyLepe;

- BbIHOC MecKa;

- BHYTPMCKB&)KWHHbIE nokazaTtenw,

- mapameTpbl MHOroha3HoOro NoToKa;

- MOHWTOPWHT KOPPO3nK;

- MPOXOXAEHWE CPeacTB O4YMCTKU U AnarHocTukM Tpy6onpoBoaos.

B.3 MoOHMTOPUWHI NapaMeTPOB NOABOAHOIO MOAYNSA yNpaBrneHus

Cneaywowwne napameTtpsl [MMY nognexaT MOHUTOPUHTY:

- OaBneHwe B HarHeTaTenbHOW NMHWUKM TMApPaBIMYeckor cucTemel;

- COCTOSRHWE (PYHKLUK CBA3W;

- HanpsxeHve (anekTpu4eckoe) B NnoaBogHOM Brioke ynpasneHus;

- BHYTPEeHHSA TemnepaTypa B NoABo4HOM Broke ynpaBneHus;

- BHYTpeHHee AaeneHve B NoABOAHOM GMoke ynpaeBneHus;

- napamMeTpbl CaMOAWarHOCTUKM;

- pacxod rmapaBnUYecKon XKUAKOCTH;

- OaBneHwe B BO3BPATHOW NNHUW MMAPABIMYECKOA CUCTEMBI;

- COMPOTUBMEHWE U30MALMMN.

Ocoboe BHMMaHWe cregyeT yaenuWTe camoguarHocTuke Ansa obHapykeHws oTkasos BHewHux KW, coegnHeHHbIx
c MMY, Hanpumep BHyTpUckBaXXMHHbIX KW, MHorodazHoro pacxofoMepa U 4aTyuKoB BelHOCA rnecka. Cuctema KoHTpons
OomkHa obecneyvnBaTh AMarHOCTUKY oTkasoB KIAT.
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MpunoxeHune C
(cnpaBo4Hoe)

CeoicTBa U MeTOAbI UCNLITAHUNA rup,paBanecmﬁ XUOKOCTU CUCTEeMbI YNpaBneHUA

C.1 TpeboBaHMA K CBOMCTBaAM ruapaBriMyecKuX XuUgKocTen

Huxe npueeneHbl TPE6DBBHMF| K CBOWCTBaMm )KMJJ,KOCTEI;I Ha BO,D,HO-FJ'IMKOJ'IEBOI;‘I OCHOBe 1 Ha OCHOBe Macna.

MarotoBnTenb KNOKOCTU O0ITKEeH NPOBECTU MCNbITAHWA ONA NOATBEPXKOEHWNA COOTBETCTBMA COCTaBa XKUOKOCTKU Tpe-
GoBaHusaMHK HacToALlero ctaHgapra. ,D,J'IH noaTBeEpPXOeHWA COOTBETCTBUA XUOKOCTE O0MXHa COOTBETCTBOBATEH YCTAaHOB-
NeHHbIM KpUTepmram.

C.2 UcnbiTaHKA rMgpaBnUYecKUX XUOKOCTEW Ha BOAHO-TIMKONEBOW OCHOBE

C.2.1 TexHn4eckue yCrnoBMA Ha NpoBedeHUe UCNbITaHWUA
Mepen Hayanom WCMbITAHWA OOMKHO ObITb BbIMOMNHEHO NMpeABapuTensHoe (hUnbTpoBaHWE TMOPaABIMYECKOWN KUa-
KOCTM.
®uneTpOBaHWE NPOBOLAAT B AMHAMUYECKOW UCTbITATENBHOW YCTAHOBKE, NMPW 3TOM MUHUMAarbHbIA 06beM chunsTpara
OOMKEeH B CEMb pa3 NpeBbilaTe 0bbeM pe3epByapa ycTaHOBKMW, NGO NOCPEACTBOM OAHOKPaTHOMC NPOMYCKaHWUS KUOKO-
CTW Yepe3 MeMbpaHHbIA UnsTp (Millipore” Ny aHanorudHel punetp). KoadduryueHTt dunstpauyum B dunstpa guHa-
MWYECKOW MCMbITaTENbHOW YCTAaHOBKKA AN YacTuL, pasMepoM 5 MKM JormkeH BbiTb paBeH unu Bonble 200. Pazmep nop
memOpaHHOoro ouneTpa OOImKeH cocTaBnAaTb 1,2 MKM.
C.2.2 CtabunbHOCTb, COBMECTUMOCTbL, CMOCOGHOCTL K (puUnNbTpauuu, cMasbiBawllas CNocoBHOCTL U
BNUAHWE Ha U3HOC
C.2.2.1 TepmMOCTOMKOCTb NPWU BO3AEWNCTBUK BbICOKON TEMMNEPATYPLI
C.2.2.1.1 ObLme nonoxeHns
HaHHoe ucnelTaHne NpPoBOAAT B Crnydae, ecnv rMapasrMyecKkas XugKoCTb CMCTEMbl YNPaBneHns npegHasHaveHa
ansa pabotel Npu Temnepatype ceblwe 80 °C.
C.2.2.1.2 MeToa NpoBefeHMs U KOHTpONUpyemble napameTpbl
OuuLleHHas KUOKOCTb NOABEPraeTcs BO3AEWCTBUIO TEMMNEPATYPhl, PABHON MaKCUMANbHOMY 3HAYEHUIO TEMMNEPaTY-
pbl, yKazaHHOMY B JOKYMEHTaLWUKM NocTaBlumKa, yeenudeHHomy Ha 10 °C (3anac no temnepaType), nnu MmakcumansHoMmy
3HadeHuo pabodelt TemnepaTypbl rMApPaBNMYECKON XKUOKOCTU ONS KOHKPETHOIO NpoeKTa, Takke yBernmyeHHomy Ha 10 °C.
MpoOOMmKNTENBHOCTE UCNLITAHUA TMAPABMWYECKOW XWOKOCTWM Ha BO3OEWCTBME TeMnepaTypbl COCTaBMsaeT O0
12 mec. OnobpeHue MOXeT BbITh AaHo nocre 6 Mec UCMbLITaHWA, OAHAKo UCNbITaHWe OOMKHO NpoaonmKaThes elle 6 Mec
ONs NOATBEPXAEHWA MONYyYeHHOro pesynesraTa.
[ng noaTeepXaeHWA TEPMOCTOMKOCTY NPOBOAAT BU3YankbHbIA KOHTPOMb XUAKOCTW W BbIAEMNEHHOMO TBEpAOro ocaa-
Ka, naMepeHne nokasaTens pH, BA3KoCcTW, cMasblBaloLLen cnocoBHOCTM M UTOroBOTO 0Bbema KMOKOCTH.
C.2.2.1.3 MNpouenypa vcnbiTaHna
Bce dnovabl, UCNonb3yeMble B pamkax JaHHOW Mpoueaypbl ANA onepauuni NpoMbIBKM W O4WMCTKW, JOMKHBI ObITh
OTMNLTPOBAaHbLI U NPOMYLLEHbLI Yepes NPoXogHon unsTp ¢ paamepamu nop 0,8 MKM.
MocnenoeaTtensHOCTL NpoUeaypsl:
a) BbIOMpAT EMKOCTW AN BbIAEPKUBAHUA MMAPABINYECKON MUAKOCTH, KOTOPLIE OOMKHBI COOTBETCTBOBATL Cre-
OyoLwum TpeboBaHmaM:
- NOBEPXHOCTK, CONPUKACAaLIMECH C XKUAKOCTLH, A0MKHbI OblTb M3rOTOBNEHLI U3 HepxaBetowelt ctann AlS| 316
WK 13 CTanu ¢ aHanorMYHLIMW UMK NMYYLLUMK CBOWCTBaMM;
- EMKOCTb JOMmKHA MMEeTb MOMHOCTEK OTKPLIBAKLLYHOCA BEPXHIOW YacTk ANS NPOBEdEeHUsA O4UCTKU U obcreno-
BaHwus,
b) BLINOMHAKOT O4MCTKY TPEX EMKOCTEW, UCNOMb3YEMbIX ANA NPOBEAEHWS UCNBbITAHWSA, B COOTBETCTBUM € TpeboBaHu-
amm [OCT P 50557. B kadecTBe cpedcTBa ANst OKOHYaTENBHOM NPOMLIBKM CriegyeT MCMNonb30oBaTh:
- (PMNLTPOBaHHYIO OEWOHM3NPOBaHHY BOAY ANA MMAPaBMMYECKON XXUOKOCTM Ha BOAHOW OCHOBE;
- (hMNLTPOBAaHHLIN YaWT-CMIMPWT O71A TMOPaBNMYECKOM XUAKOCT HA OCHOBE Macra;
C) MpocCyLUMBAKOT EMKOCTMW B YACTOWN Cpeae, He coaepalliell BOPCUMHOK M Mbinn. OCyLLKY EMKOCTEN HEMb3A OCYLLECT-
BMATH NOCPEACTBOM NOAAYM BO3OYXa, MOCKOMBKY 3TO MOXET NMPUYBECTU K UX 3arpsa3HeHunto. [poBEpSAIOT YMCTOTY EMKOCTEN
NMOCPEACcTBOM WX 3arnofHeHWUs OeVOHW3VMPOBAHHOW BOJOW (MNW YyalT-CNAPUTOM ANS MMAPaBAMYECKUX XKUOKOCTEN HA OC-
HoBe Macna) obbemom 150 mn, BaGanTbiBaHWA M NOACYETA YacTUL B KMAKOCTKU. [onycTuMoe 3HavyeHue coctaenseT 200
yacTtuy pazmepoM 5 MkM Ha 100 mn obbema KUOKOCTH;
d) 3anonHAKT eMKOCTU TMApaBNUYecKoun KUAKOCTbo o6bemom 400 Mn +5 Mn;

1) Mem6BpaHHeiit counstp Millipore npueeneH B kauecTee npumepa o60pyAOBaHWUA, NPEACTABNEHHOMO Ha PhIHKE.
[anHas nHdopmaumsa npueegeHa UCKNOYUTENbHO And yaobeTea nonk3oeaTenei HACcTOALWEro cTaHfapTa U He o3HaqaeT
ofobpeHns AaHHOro NpoAyKTa.
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e) npopgyBatoT ocTaBlleecs NPOCTPaHCTBO Had rMApPaBnMYecKol XWOKOCTbH CYXMM OT(OMNETPOBaHHBLIM a30TOM U
YCTaHABNWBAKT AaBNeHue, JOCTATONHOEe ANS NpefoTBpalleHns BCKUNaHusa rmapaenMyeckon xuakoct. [laHHoe aaene-
HUE JOMKHO NOAAEPKUBATLCH B TEYEHWE BCETO UCTIBITAHUS;

f) HarpeBalT EMKOCTM B aBTOKNABE A0 TEMNEPAaTYPhl UCMEITAHUA U yAEPXKUBAKOT ee (C OTKNoHeHueM + 1 %) B Te-
YEHWE BCENO UCTbITaHWUS;

MuHMmyMm Tpu oBpasua rugpaBnuyeckon »xuakocTit obbemom 400 mn gomxHbl OblTh BblgepXaHbl NpK 3agaHHON
Temnepartype B TeyeHune 2, 6 u 12 mec, kaxaomy nepuoay AOMMKHA COOTBETCTBOBATL OTAENbHAA EMKOCTb.

[Mocne ncnbiTaHWs COOEPKUMOE EMKOCTWU MU3BrekatoT. CooepxMmMoe BKMHYAET MMAPABMUYECKYHO XUOKOCTb, a Tak-
e nobble TBEpALIE OTNOXEHWA HA OHE, CTEHKAX U KphilWKe emkocTel. [Nocne uasnedeHus obpasua 13 aBToknaea Bce
TBEpAbIE OTNOXKEHWUS AOMKHbI BbITh COBpaHbI, BbICYLLEHB! M B3BELLEHLI C TOYHOCTLIO Ao 1 mr. OT kaxgoro o6pasua rugpae-
NIMYECKON XKWMOKOCTU oTOMpaT U coxpaHaT obpasel obbemom 200 M ANA NpoBedeHns MocneayowmMx UCnbiTaHMiA Ha
YCTOMYMBOCTb K BO3OEWNCTBMIO HU3KMX TemnepaTtyp, cm. C.2.2.2.

[Mocne aToro NpoBOOAT COOTBETCTBYHOLLME U3MEPEHWUA U PETMCTPUPYIOT pasnMymusa B CBOMCTBAX XUAKOCTW, NOABEpP-
raBLlecA U He NofdBepraBLUeica TeMnepaTypHoMy Bo3aencTemio. Bo nsbexanune BNUAHUA U3MEHEHUIA CBOWCTB XUAKOCTU
Mocre OTKPLITUSE EMKOCTU M3MepeHue nokasatensa pH 1 BuayanbHbIi 0OCMOTP NPOBOAAT B TeYeHUe 8 4 nocne OTKpbITUA
EMKOCTH.

[MpoBOAAT MCNbITAHKWA Ha CMa3biBaloLLYH CNOCOBHOCTL U BNUMAHME Ha naHoc (cM. C.2.2.12) Ao v nocne Bo3aencTBma
MaKcUMarnbHOW TeMnepaTypsi.

C.2.2.1.4 Pesynerarthl

Cnegyrolime pesynsraTthl UCMbITAaHWSA OOMKHbI BbiTe 0hopMMeHbl 4OKYMEHTAMNLHO:

a) peaynsTaTt BM3yanbHOro CpaBHEHWSA BHELUHETO BMAA XMOKOCTW NOCMEe UCMBITAaHUS OTHOCWUTENbLHO 06pa3sLoB, He
Y4aCTBOBABLLUUX B UCTLITAHUAX;

b) kavecTBeHHOe onucaHwe BO3HWKHOBEHUWS PACCOeHWs XXNOKOCTM UMK BbiNadeHWa TBepAoro ocaaka;

C) CyMMapHOe KOMMYecTBO (Macca) TBepAOro ocaaka;

d) 3aBUCUMOCTL OT BpeMeHu nokasatena pH v cmasbiBatoLleit cnocobHOCTU XXUAKOCTH;

€) BA3KOCTb HA MOMEHT OKOHYaHWA UCMbITAHUS;

f) nameHeHne obbvema BO BpeMs MCNbITaHKA (NOTeps BoAbl).

C.2.2.1.5 [JomxHbl BbITb NPUHATEI Criegylowne KpUTEPMA YCNELLHOTO NPOXOXKAEHWNA UCTbITAHWUSA:

a) BHEeLWHWi BUL rMapaBiMYecKoi KMOKOCTU: HE AOIMKHO ObiTh CYLLIECTBEHHOTO M3MEHEHWA BHELIHErD BUAA XUOKO-
CTW, AONYCTUMO OCBETNEHWNE XUOKOCTH,

b) paccrnoeHve XWOKOCTU: HEONYCTUMO 0Bbpa3oBaHe BTOPUYHOM XUOKOW dhasbl U BbiNageHWs 3HA4YUTENBHOTO KO-
nuyecTea TBepgore ocagka. MakcumansHoe cofepaHue TBepAblX 4acTuly (ocagka) He AomkHO npeBbiwats 10 Mr Ha
TIATP KUAKOCTY;

C) BOOOPOAHbLIM nokasatenb pH: HeoOXxooMMO yYWUTBIBATE AUHAMMUKY M3MeHeHnst pH B TeueHune Tpex ucnbiTatens-
HbIX NEPWOLOB, YTO MO3BOMAET YCTAHOBUTL YETKYHO TEHOEHUWIO cTabunusauum 3a Becb 12-MecAYHbIN Nepuog UCNbITaHuS.
MakcrmMansHoe CHMXKEHUE UMK yBenu4YeHue pH OTHOCUTENBHO NEPBOHAYANLHOMO 3HAYEHWS He OOMKHO npeBbiwats 0,8
eanHuL;

d) cmasbiBatoLLasa cnocobHOCTL: CMasbiBaroLLaa cnocobHOCTL HEe OOMmKHa n3ameHaTees 6onee yem Ha 10 % oTHoCK-
TENbHO MCXOOHOW BENWYMHBI M A0MKHa cTabynM3npoBaTeCa 3a BPEMSA NCMbITaHWS;

€) BA3KOCTb: BA3KOCTb HEe J0mKHa nameHaTeca Bonee yem Ha 10 % OTHOCWMTENBHO MCXOAHOTO 3HAYEHWS;

f) obbem ruapaBNUYECKON KUOKOCTW: UTOTOBLIM 0OBEM XNOKOCTKU NMOCMNE UCMNbITaHWA JOMKEH COCTaBMATL HE MEHEE
99 % OT NCXOQHOW BEINWYKUHBI.

C.2.2.2 TepMOCTOMKOCTL NPY BO3OEACTBUM HU3KOW TEeMNepaTyphl

C.2.2.2.1 MeTtog npoBeAeHMs N KOHTPONUPYEMBIE NapameTphl

Obpasubl MCXOOHOW YMCTON KMOKOCTH M XKUOKOCTU NOCNE UCMbITAHWMSA Ha BO3OEWCTBUE BLICOKOW TEMNEpPATYpbI, UC-
NbITLIBAKOT B TEYEHWE YeTbIipex Hederb. [locne aToro NpoBepsKT BHELLIHWIA BUA XKMOKOCTH.

C.2.2.2.2 Mpoueaypa UcnsITaHNa

KnakocTb BbIAEPXKUBAIOT B NMOKOE B TEMEHUE YeThIpeX Hedens nNpu Temnepatype +5 °C 1 npu MUHUMAaNLHOW peKo-
MeHOyeMol TeMnepaType, Ho He Hke MmuHyc 10 °C. MNocne Yero npoBoAsT BU3yankHY0 NPOBEPKY XKUOKOCTU HA U3MEHE-
HWe BHELUHEro BMAA, BKIIOYas BO3HWKHOBEHME paccnoeHns nnu obpasosaHna TBEPLOro ocagka.

C.2.2.2.3 Pesynerarthl

Cnepytolwime pesynsrartbl UCMbITAHWA OOMKHbI BbITe 0hOpMIeHbl JOKYMEHTANMNLHO!

a) pesynbsTaTt BM3yarnbHOr0 CpaBHEHWSA BHELUHETO BMOA XMOKOCTM MOCMEe UCMLITAHUS OTHOCWMTENbHO 00pa3sLoB, He
Y4aCTBOBABLLUUX B UCTILITAHWSAX;

b) kayecTBeHHOE onucaHve BO3HVMKHOBEHWUS PACCNOEHWS KUOKOCTM UMK BbINaAeHUsa TBepAoro ocagka.

C.2.2.2.4 KpuTepum yCneLwwHoro NpoxXoxaeHnsa UCrnbiTaHUs

Kputepnamun ycnelHoro npoxoXaeHus UCrnbiTaHUA SBNAKTCS:

a) OTCYTCTBME M3MEHEHMWSA BHELUHErD BUAA XWUOKOCTWU OTHOCUTENBLHO 06pasua, He y4acTBOBaBLUErO B UCTbITAHUM;

b) oTcyTCcTBUE paccnoeHus HMAKOCTW ¢ 0bpa3oBaHMeM BTOPUYHOM XMOKOW a3kl U BbINaaeHUsa TBEPAOro ocafka
B KOHLIE UCMBITaHUS.
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C.2.2.3 TepMOCTOMKOCTb MpW BO3AEWCTBUM BLICOKOW TEMMEPATYPLI B MPUCYTCTBMM MOPCKOW BOAbI

B rupgpasnunyeckyto xungkocte gobasnaetca 10 % uckyccTBeHHOW Mopckol Boapl. [Topsadok npuzomosneHus U Xu-
Mudeckutl cocmae LuckyccmaeHHoU Mopckol 800kl npueedets! 8 npunoxeruu JA (cm. makxe [16]). Nocne nobasneHuns
MCKYCCTBEHHOW MOPCKOW BOAbLI NMPOBOAAT MCMbITAHWME Ha TEPMOCTOMKOCTb MPW BO34EWCTBMM BbICOKOW TeMnepaTypbl B
cooteetcTBuK ¢ C.2.2.1. Npoueaypa ucneITaHns, KOHTPONMPYEMbIE NapaMeTpbl U KPUTEPWI YCNELUHOTO NPOXOXAEHWS MC-
MbITAHWA COOTBETCTBYIOT MONOXKEHUAM, NpuBegeHHbim B C.2.2.1.

C.2.2.4 CoBMeCTUMOCTb C MOPCKOW BOAOW

C.2.2.4.1 MeTop npoBedeHWsi 1 KOHTpONUpyeMble napameTpbl

CoBMEeCTMMOCTb C MOPCKOWM BOAOW NPU BO3AEMNCTBMM BEICOKOW TEMNEPaTypbl NOATBEPKOAETCS UCMbITAHMEM Ha TEpP-
MOCTOMKOCTb B MPUCYTCTBME MOPCKOW BoAbl B cooTBeTcTBMU ¢ C.2.2.3.

Cmech rMopaBnu4YecKoit XMOKOCTM C MOPCKOW BOAOW BbIAEPKUBAIOT B TEYEHUE YeTbipex Hedene Npu cnedyLmx
3HaYeHuAX TemnepaTtypsbl:

- HW3KOW TemnepaType +5 °C;

- Temnepartype okpyxatollen cpenbl +20 °C;

- Bblcokon Temnepatype +70 °C.

Mcnone3ytoT cnegyowme MeToabl KOHTPOms:

- BW3YyarbHbIN KOHTPOnb;

- chuneTpauus n cbop obpaszoBaBLUErocH B XKMOKOCTWM TBEPOOro ocagka;

- M3mepeHve nokaszartens pH.

C.2.2.4.2 MNpouenypa vcnbiTaHna

Ons npoBegeHWs UCNbITAHWS AOMKeEH ObITb NPUroToBneH HaBop HECKOMBKMX CMECel rMapaBnuYecKon KUOKOCTU
¥ MOPCKOW BOABI C PasnnyHbIM COAEPXaHWeM MOPCKON BoAbl. [N NpUroTOBAEHWA CMecei B TMAPABMNMYECKYO XUOKOCTb
pobaenawT 5 %, 10 % v ganee nocnegoeatensHo ¢ warom 10 % ot 10 % 8o 50 % WCKYCCTBEHHOW MOPCKOW BoAbl. [To-
PAGOK MpU20MOBNeHUs U XUMUYECKUL cocmae MopcKol 800kl npueedeHbl & npunoxeHuu JA. B npouecce NoaroToBKK
ONA KaXO0W CMecu M3MepaloT 3HavyeHue nokasatensa pH. [lanee cMecun BeIAEPKMBAKOT B TEYEHWE YETHIPEX Hedernb Npy
Temnepatype +5 °C, +20 °C n +70 °C. Nocne 4ero ocyLWecTBNAKT BU3YyarbHbIA KOHTPOSb BHELHErO BUAA XUAKOCTU OTHO-
cuTenbHO 06pasLoB, He Y4aCcTBOBABLUWX B MCMbITAHUAX. TBEpAbIE YaCTULbl AOMKHbBI BbiTe OTMNBTPOBAHbI, U M3MEPEHO
3Ha4veHune nokasarens pH.

C.2.2.4.3 Pesynsrarthl

Cnegytolime pesyneraTthl UCMLITAHNS OOMKHBI ObITe OOPMMeHbl JOKYMEHTarbHo:

a) pesyneTaT BM3yanbHOro CpaBHEHWS BHeLLHero Buaa obpasLoB XUMOKOCTM NOCMe UCMNbITaHWA OTHOCMTENbHO 06-
pasuoB, HE y4acTBOBaBLUMX B UCTILITAHUAX;

b) kauyecTBEeHHOE ONUCAHWE BO3HUKHOBEHWSA PACCNOEHWSA XUOKOCTW UNK BeiNadeHWs TBEPAOro 0Caaka;

C) 3Ha4yeHue nokasaTtens pH obpasuoB cmecei rMapaBnUMYECcKON XKUOKOCTM M MOPCKOW BOABI 40 W Mocne WChbl-
TaHWi.

PesyneTtathl (BHELWHWIA BUA W NokadaTens pH) npu cogepxanHun mopckor Boakl > 10 % u go 50 % pernctpupytoT u
MCMOMb3YHOT B KAYECTBE AONOMNHUTENBHOW MHAOpMaLMK, KOTopas NO3BONSET NONYy4MTs NPUMBNM3UTENEHOE MOPOroBOE 3Ha-
YeHue Ansa nocnenyLllero cpaBHeHust. [Nony4eHHbIe pesynetaTel NpY Coaep*aHun Mopckol Bodbl Beiwe 10 % He BnusioT
Ha 3aknoyeHne 0b ycnewHom NPoXoXaeHU NCTbITaHus.

C.2.2.4.4 KpTepru1 yCNeLwHOro NpoXoKaAeHa UCNbITaHus

KpuTepuamu ycneLHoro NpoXoxaeHWs UCMbITaHWs SBNSOTCA:

a) OTCYTCTBME M3MEHEHWs BHELLHEero BUAa XWAKOCTU W ee PacCroeHUs B TeYeHWe WUCNblTaHusa Npyu cogepaHuv
mopckon Boabl 5 % v 10 %;

b) aHaueHue nokasatensa pH He gomkHo cHxkaTbea Bonee yem Ha 0,2 npu gobaenenuu 5 % 1 10 % mopckoit Boabl
W He JOMKHO U3MeHsTbcs bonee YeMm Ha 0,2 eAuHWLBI B NpoUecce UCNbiTaHus.

C.2.2.5 CoBMeCTUMOCTb MMapaBnM4eckoi KUOKOCTH

C.2.2.5.1 MeTop npoBedeHWst U KOHTPONUpyeMble napameTpsl

MpoBepaemyio TMAPaBNMYECKYHO XUOKOCTE CMELUMBAIOT C 3TanoHHBIMM MMOPaBNMYECKUMM XNOKOCTAMM B 3a4aHHbIX
NpoNopLUsX 1 BbIAEMKMBAIOT B TEUEHME YETEIpEX HedeNb NPy TemnepaType OKpyXKaloLLen cpedsl ¥ Npu 3agaHHol Temne-
paType ucnbiTaHnsa. B ka4ecTse aTanoHHbIX rMapaBnnHecKUX XUAKOCTEN MOryT paccmaTtpumeartbes: Transaqua HT, Oceanic
HW 443, Oceanic HW 540 v Aqualink 3007).

Mcnone3ytoTcs cnegylowme MeTOAbI KOHTPONS:

- BM3yanbHoe HabnogeHve;

- chuneTpauus u cbop obpaszoBaBLUErocs B KUOKOCTWM TBEPOOIO OCafKa;

- U3MepeHue nokasatens pH.

1) Transaqua HT, Oceanic HW 443, Oceanic HW 540 u Aqualink 300 npueeaeHs! B Ka4ecTBe NprMepa XWaKoCTel,
npeacTaBneHHbIX Ha peiHke. [laHHaa nHdopmaumsa npueegeHa UCKNYMTensHO Ansa yaobcTea nons3oBaTeneil HacTosLwe-
ro cTaHgapTa v He 03HavaeT 0400peHns NpuBeAeHHbIX NPOAYKTOB.
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C.2.2.5.2 MNpouenypa UcnblTaHUA

McxogHyto ruapaBnMyeckyro »KUOKOCTL CMELUMBAOT C 3TanoHHbIMW TMOPABNUYECKMMU KUOKOCTAMU B O6BEMHBIX
nponopuusax: 90:10; 75:25; 50:50; 25:75 n 10:90. Janee cMecn OOMKHLI BbiTh BhIAEPKaHbI B TEYEHUE YeThipex Hedenb
npu Temneparypax +5 °C, +20 °C u +70 °C, nocne 4ero ocyLlecTBNAIT BU3yankbHbI KOHTPOrb BHELWHEro BMaa MUaKoCTy.
3HauyeHne nokasaTens pH M3amMepsaT Ona KaXK4oW CMECH L0 W MOCHEe UCMbITaHWA.

C.2.2.5.3 Pesynbrathl

Cnepyrowme pesynsrartbl UCMbITAHWA O0MKHbI BbiTb 0hOpMIEeHbl 4OKYMEHTANLHO!

a) U3MeHeHWe BHELUHEro BUaa Kax4oW CMecy OTHOCUTENBHO BHELLHEro BUAA, BXOAALLMX B €8 COCTaB XKWUAKOCTEN U
OTHOCUTENBHO BHELLHErO BUAA aHanorM4yHon CMecu, He NoABEpraBLUENCs UCMbITAHWI;

b) kayecTBeHHoe onucaHve BO3HMKHOBEHWUS PACCNOEHUS KUOKOCTM UMK BbINaAEHUSA TBEPAOro 0caaka;

C) 3HayeHuWe nokasarens pH Kaxaon cMecK 40 U NOcne UCMLITaHUus.

C.2.2.5.4 KpuTepuu yCneLuHoro NpoxoxaeHnsa UCrbiTaHUs

Kputepnamun ycnelHoro npoxoXaeHus UCnbiTaHUA SBNAKTCS:

a) oTCyTCTBME U3MEHEHUS BHELUHErO BUAA NMAPABMNUYECKOW XUAKOCTU NPy N0BOM COOTHOLIEHMW CMELLEHWS 3a UC-
KIKOYEHWEM M3MEHEHWA LIBETA NPU CMELLMBAHUK, ECMNU CMELLMBAEMbIE KUOKOCTU UMEIOT pasHbIiA LiBET;

b) oTcyTcTBME paccnoeHusa cmecu Npu NBOM COOTHOLLEHWN CMELLEHWS;

C) 3HayeHue pH He nomkHO naMeHATbes bonee 4em Ha + 0,2 eguHWLBI OTHOCUTENBHO MCXO4HOTo 3HaveHns pH wnc-
NbITLIBAEMOW CMECH.

C.2.2.5.5 VicnblTaHwe, npoBoguMoe Mo crneLManbHOMY CornalleHuo

[MprBEOEHHOE UCMBITAHNE HA COBMECTMMOCTL XUOKOCTEW HE 3aTparmBaeT BOMpPOCh! YCTOMYMBOCTY K BO3AEWCTBUIO
BbICOKMX TEMMNEPATYP UMY NMPOBEPKU APYrMX paboynx xapakTepucTUK CMEecK rmapaenmuyeckux xuakocten. JononHuTens-
HblE UCMbITAHWSA, NPOBOAMMEBIE MO CMELMansHOMY COMMalleHuio, MoryT BKMKYaTh WCMbITAHWA HA TEPMOCTOMKOCTL (B Co-
oteeTcTBMM ¢ C.2.2.1) M nCNbITaHWA Ha TEPMOCTOMKOCTL ANA cMeck B nponopuuik 50:50 B 4ONOMHEHME K UCMbITAHWSM Ha
COBMECTMMOCTb C MeTarnnamu U arnacToMepamu Npyu MakcumarnbHoW Temnepatype. MakcuManbsHy Temnepatypy ans
CMECKH onpeaensaT UCXOAA U3 MEHBLLLEro 3Ha4YeHUsa Ana MakcUMarnbHbIX TEMNepaTyp CMeLIVBaeMbIX KUAKOCTEN.

C.2.2.6 CoBMeCTUMOCTL C PACTBOPOM AN 3aKaHYUBAHUA CKBRKMUH

C.2.2.6.1 MeTtog npoBeAeHns N KOHTPONUPYEMbIE NapameTpbl

[MopaBnMYeECKYIO XUAKOCTb CMELUMBAIOT C XWAKOCTAMM, MCNOMNb3yEMbIMW AR 3aKaH4YMBaHUA CKBaXWH, B onpeae-
nexHHou nponopuuun npu +5 °C 1 +20 °C ¢ nocnedyroWwmnM BelAepXMBaHUEM B TeMeHWe YeTbipex Hederb.

Mcrnonb3yioT criegyroLme MeTonbl KOHTPONS:

- BU3yanbHoe HabmogeHue;

- namepeHue nokasatens pH.

C.2.2.6.2 MNpouenypa ucnblTaHns

[MOopaBnMYeckyo XMOKOCTb CMELLMBAKOT C pacTBOpaMy AMA 3aKaH4YMBaHUSA CKBaXKWMH B 0OBLEMHLIX NMPOMOpLUAX:
99,5:0,5; 99:1; 98:2; 95:5 1 90:10 ana pacTeopos xnopwaa kansuus (CaCl,), kanbuna Gpomuaa (CaBrs,), 6pomuaa uuHka
(ZnBr,), dopmuarta kanua (K-formate) n dpopmuara uesua (Cs-formate). Micnoneayemble Npu UCMBITAHUW pACcCONbI [OMK-
Hbl BbITE BbIOpaHEI M3 KOMMEPYECKU JOCTYMNHLIX MPOOYKTOR, @ TUM, Mapka W ApYrue COOTBETCTBYHOLLME OaHHbLIE OOMKHbI
BbITb BKMOYEHBI B OTHET.

O6pasubl cMecu cneagyeT BolaepKuBaTe B nokoe npu +5 °C n +20 °C B TeYeHne YeTbipex Heaenb. BuayanbHyo npo-
BepKy o6pasLoB CMEeCcH Ha Hanu4ue paccroeHns U KOHTPONb BHELHEro Buaa nposodaT 4yepes 14, 1 geHe, 1 Heg v 4 Heg
nocne cMelleHns. 3HadeHne pH onsa Kaxgon cMecu M3MepSAIOT 40 1 Nocne BeiAepKMBaHWA Npy 3a4aHHO TemnepaTtype u
CpaBHUBAIT CO 3Ha4yeHreM pH YUCTOR rMopaBnNUYECcKOi XUOKOCTH.

C.2.2.6.3 Pesynerartel

Crepywolime pesynsraTtbl UCNbITAaHWA O0MKHb! BbiTe 0hopMMeHbl JOKYMEHTAMNLHO!

a) M3MeHeHMWe BHEeLUHero BUuaa Kaxgow CMeck OTHOCUTENBHO BHELUHEro BUAa rmapaBnvMyeckoi XXMOKOCTU U BHeLU-
Hero BMOa aHanorMyHon CMecw, He NoABepraBLIECs UCTbITaHUID;

b) kayecTBeHHOE onucaHWe BO3HUKHOBEHWUS PACCNOEHUS XUOKOCTM UNK BbINaAEHUSA TBEPAOro 0CaaKa;

C) 3Ha4yeHue nokasaTensa pH kawgo cMeck 0o U Nocne UCNbITaHWus.

C.2.2.6.4 KpuTepuu ycneLHoro npoxoxaeHus UcnsitaHusa

KpuTepuy ycnelwHoro npoxXokaeHWa UCnbiTaHWA Ha COBMECTUMOCTb rMapaBnMYECKor XUOKOCTU ¢ pacTBOPOM ANA
3aKaH4YMBaHWA CKBaXKWMHbI OOMKHbI BbITh YCTAHOBMEHb! ANA KOHKPETHBIX MPOEKTHBIX PELLEHMA Ha CTPOMTENBCTBO CKBaMKU-
Hbl C YY4ETOM WCMOMb3YEMbIX peareHToB U TepMobapuyecKmMx YCIOBMIA B CTBOMNE CKBaXKUHLI. Pe3dynsraTsl OOMKHbI OLEHU-
BaTbCA OTAEMNbHO ANA KaKO0ro NPOeKTa CKBaXKWUHBI UMW TPYNMNOBOro NPOeKTa CKkBaXuH. pOeKTUPOBLUVK CUCTEMBI yrpae-
NEHUsA JOMKEH ONPeaenuTh KpUTEPUUN COOTBETCTBUSA MCMOMNb3YEMOW KUOKOCTY YCITOBMAM MPOEKTA.
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C.2.2.7 CoBMECTMMOCTb C APYrMMM paboyMMi XKUOKOCTSAMMK

C.2.2.7.1 MeTtop npoBedeHVsi 1 KOHTPONUPYEMbIe NapameTpbl

MapaBnUYecKyo XUAKOCTb CUCTEMBI YNPaBNEHUS CMELLWBAIOT C APYTUMK pabounMy XKMAKOCTAMW: KUCNOTaMu1 Ans
06paboTKU CKBAXMH, METAHOIOM, KOMNeHcaUMoHHOW xuakocTeo (EIf Nemis SN”), CUIMUKOHOM UMK TpaHchopMaTopHbLIM
Macrnom B 3agaHHon obbemHoin nponopuny npu +5 °C, n +20 °C ¢ nocnegyrownm BelAepKMBAHUEM B MNOKOE B TeYEeHue
YeTblpex Headerb.

Mcnone3sytoT cnegyiowue MeTodbl KOHTPOMS:

- BU3yanbHOe HabniwgeHue;

- U3MepeHwve nokazatens pH.

C.2.2.7.2 MNpouenypa vcnbiTaHna

MMapaBnuyecKyo XUAKOCTb CUCTEMBI YNPaBMNeHWs CMEeLLMBaOT ¢ paboyel KUOKOCTEI B 0BbEeMHBIX MPOnopUMsX,
3HaYeHWe KOTOPbIX 3aBUCUT OT BUAa paboyei KUOKoCTH:

a) ans 35 % consHoN KUCNOoTbI: 99,5:0,5; 99:1; 98:2; 95:5 n 90:10;
b) ana metaHona: 95:5: 90:10; 75:25 1 50:50;
C) ANsl KOMNEeHCAUWUOHHBIX XXUOKOCTEN: 95:5; 90:10; 75:25 n 50:50.

O6pasubl cMecu criegyeT Bbloep:ueaTe B nokoe npu +5 °C 1 +20 °C B TeueHue 4 Hegenb. BuayaneHas npoeepka
06pasLoB CMECH Ha HanM4Yne paccroeHns 1 KOHTPOmb BHELUHEro Buaa nposoaaT Yepes 14, 1 gexb, 1 Hea v 4 Heg nocne
cMelleHns. 3HaveHve pH AnA kaxgol cMecu M3MepsloT OO0 W Nocne BbliAepKWBaHUA M CpaBHUBAKT CO 3HaveHueM pH
YUCTOW rMOPaBnM4eCcKONn KNGKOCTH.

C.2.2.7.3 Pesynerarsl

Crepytolipe pesynstaTthl UCMbITaHUS AOMKHBI BbiTh 0hopMNEHEl AOKYMEHTAMNBHO:

a) M3MeHeHWe BHELIHEro BUAA KaXO0W CMECH OTHOCWTENBHO BHELUHErO BUAA MMAPaBNUYecKon XMAKOCTU U BHELU-
Hero Buaa aHanorM4Hon cMecu, He NoaBepraBLUENCs UCNBITaHWIO;

b) ka4yecTBeHHOe OnUcaHWe pPaccroeHns XUAKOCTU UMK BbiNageHusa TBepAOoro ocagka npu Hanu4yuu;

c) 3HadyeHwe nokasaTtens pH kaxaol cMecn OO W NOCNe UCMbITaHUS.

C.2.2.7.4 KpuTepuu ycrnewHoro NpoxXoXKaeHUa UCnbITaHus

KpuTepuu ycrnewHoro npoxoxaeHus UCNbITaHWsA Ha COBMECTUMOCTb MMAPaBMUMYECKoN XUAKOCTW ¢ Apyrumn pabo-
YMMUN KUGKOCTAMMN O0MKHBI BbiTh YCTAHOBMNEHbI ANA KOHKPETHbIX MPOEKTHbIX PeLleHnid B 0bnacTi akcnnyartauum CKBaxKH
C Y4eTOM MCMOMb3yeMblX peareHToB W TepMobapuyecKknx YCNOBWIA B CTBOME CKBaXKUHBI. Pe3ynsraTtel 4OMKHbI OLeHWBaTb-
CA OTAENbHO ANSA KaXKOOW CKBaXKMHBI UMW KYCTa CKBaXKWMH, XapaKTepusyeMblX 0BWMMK 3KCNNyaTaumoHHBIMK YCIOBUAMM.
MpoeKTUPOBLLMK CUCTEMbI YNpaBneHUs OMKeH OnpeaennTb KpUTepru COOTBETCTBUA UCNOMb3YeMOW 3KMAKOCTU YCOBUAM
npoekTa.

C.2.2.8 CoBMeCTUMOCTE C METannom

C.2.2.8.1 Obwime nonoxeHua

[aHHoe ucneiTaHWe BXOOMT B COCTaB UCMbITAHWIA B paMKax NOATBEPXAEeHWUS COOTBETCTBUSA MMAPaBINYECKOM XMOKO-
CTU CUCTEMBI YNPaBREHWS 1 He BXOAMT B UCMLITAHWA B pamMKax Banvgauuv matepuana.

C.2.2.8.2 MeTopg npoBedeHWs U KOHTponupyeMble napameTphl

McnelTaHua NnpoBogAT ANA YUCTOW ruapaBlnMyeckon XUAKOCTU W ANA rmapaBnnyeckor XUAKOCTH ¢ gobaBneHnem
10 % wncKkyccTBEHHOM MOPCKOW BoAbl. cnonbayloT ABe npouenypbl NCNbITaHWiA:

- npoueaypy ¢ TeMmnepaTtypon ucneiTadua pasHon 20 °C (temnepaTtypa okpy:atowen cpegbl) u 60 °C;

- BTOpYIO Mpouedypy Ana UChbiTaHUiA NPU BbICOKUX TemnepaTypax.

Onsa venelTaHuid ucnoneayetcst Habop cTaH4apTHBIX UCMbITATENbHbBIX MaTepuanos B cooTeeTcTBuK ¢ C.2.4.2. O6-
pasubl NOAroTaBNMBalNT TakuM obpasom, 4Tobel MUHUMW3VMPOBATE BNMAHWE KpaeBoro addekTa. MloToBble o6pasuel ¢ Boc-
NPOM3BOAMMbIMU 3a30pamu (MpY HEOBXOAMMOCTH) NPEOOCTaBNAET YNONHOMOYEHHbIA NOCTaBLUMK.

Hwxe npuBeneHbl cTaHOapTHLIE UCNBITaTeNbHBIE MaTepuansl U 06pasubl (MpUBeAeHHbIE MapKK MaTepuanoe MoryT
GbiTb 3aMeHeHbl APYTMMM MaTepuanamu, UMerLWNMI aHanorMyHele rsnKo-xumMmnuyeckne CBOMCTBRa):

- ana ucneitadug npu 20 °C 1 60 °C ncnonb3yloT cnegylowue matepuans: yrnepoguctyto ctans EN 10025 mapku
S235 (cm. [17]), cnnae anoMuHui-meas SAE 701D, Hepxkagetowlyto ctans AlS| 440 ¢ ocnpon3BogUMbBIMK 3230pamu U
6e3 Hux, kapbug sonbthpama ¢ 10 % Ni, 6epunnueso-meaHslid cnnas UNS C17200, 6onT 1 railky u3 HepxkaBetoLLed ctanm
AlS| 440 na nnacTtuHe 13 Hepxasetowen ctanu AlSI 316 (cooTHowenve nnowagent 1:10), 6onT 1 ranky 13 yrnepogucTon
ctanu EN 10025 mapkm S235 (cm. [17]) Ha nnacTvHe w3 Hepxasetower ctanu AlSI 316 (cooTHoweHnne nnowagen 1:10),
HepxaBetoLwyto ctank AlSI 316 ¢ BocnponsBoAnMbIMK 3a3opamMu 1 6e3 HUX, HepxasetoLwyo ctans 17-4 PH ¢ Bocnpouns-
BOAMMbIMM 3a30pamu 1 Be3 HuX;

- ONA UCTBITAHUA NPW BbICOKOW TEMMEpaType UCMONb3YHOT Cneaylowe matepuansl: Hepxaeetowlyto ctanes AlSI 316
C BOCNPOW3BOAUMbIMU 3a30pamm 1 Be3 HMX, HepxasetLwyto ctans 17-4 PH ¢ Bocnpou3BoguMMbiMU 3a30pamMum 1 6e3 HUX.

1) Mapka EIf Nemis SN npuseaeHa B kayecTse NpUMepa XWAKOCTER, NpeAcTaBNeHHbIX Ha peiHke. [aHHas uHdop-
Mauusi NpuBedeHa WCKMYUTENbHO Ans ynobcTea nonb3oBaTernel HacTosLWero cranHjapta U He o3HavaeT ogobpeHus
NpUBEOEHHOro NPoayKTa.
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Mcnone3yioT cnegytoLlue MeTogbl KOHTPOns:

a) BW3yanbHbIA KOHTPONb (BHELHWIA BUA, (DOPMWPOBaHWE paccroeHus, BeiNadeHve ocagka);

b) cduneTpauuio, cbop 1 B3BeLUMBaHWE TBEPLAOro ocagka, obpa3oBaBLLEroca B XKUAKOCTH,

C) uamepeHue nokazatens pH;

d) uameHeHue macchl MeTannuyeckoro obpasua;

€) aHanna v onucaHue NpPoAYKTOB KOPPO3vMu W KOPPO3MOHHOTO Bo3dencTeua (cm. [18]).

C.2.2.8.3 lMNpouenypa UcnelTaHUs

[ns ucnbiTaHusa MCnonb3ayoT 06pasbl YACTOW rMapaBAUYecKon XUOKOCTH U xuakocTu ¢ gobaeneHnem 10 % uckyc-
CTBEHHOW MOPCKOM BoAbl (NOPsSA0OK NPUroTOBIeHusa cMm. npunoxeHue JA). lotoBele MmeTannuieckme obpasubl, UMetoLlwme
CTaHOAapTHBIE NMOWAAk U COCTOSHWE MOBEPXHOCTM, 0BEIKUPUBALOT, CyLIaT W B3BELWMBAKOT ¢ ToyHocTeio 0,1 mr. Janee
npoueaypy NpoBOAAT B COOTBETCTBMM C ONMCaHWEM, NPUBEAEHHBIM B NepeYncneHusx a) u b).

a) ucnbitaHus npu 20 °C v 60 °C npoBoAAT B CTEKMNAHHLIX COCYOax, KOTOPble He 3aKynopuBaloT, a 3akpblBaroT
cBepxy BO M3bexaHve 3Ha4YUTeNbHOro McnapeHus Bogel U3 XuaKocTu. Kakadblid 13 otaeneHelx MeTannmyeckux obpasuos
W ranbBaHM4ecK1X nap (CM. BbiLLENPUBEAEHHbBIN CINCOK) BbIAEPKMBAIOT B OTAEMLHOW €MKOCTU B KONWYECTBE AEBATU eau-
HUL, UOEHTUYHBLIX 0BpasuoB. o Tpy edmMHULBl 00pa3UOoB U3BMNEKAKOT U3 MMAPaBNUYECKON KUAKOCTU Yepes 3, 6 1 12 Hen.
Mocne BusyansHoro ocmoTpa 0bpa3sLoB M Nocne COOTBETCTBYIOLLEN OYMCTKM NPOBOASAT U3MEPEHUE CHVKEHUS WX MacChl
1 BU3yanbHbIA aHanu3 Koppo3noHHOro Bo3gencTeusa. CHwkeHne maccel obpasua npeobpasyetca B nokasatenb paBHO-
MEpPHOW KOPPO3uK, BblpaXeHHbI B MKM/rod. C NMomoLLbio MUKPOCKOMNa ¢ KanvbpupoBaHHOW rmybuHoi cokyca onpene-
NS0T MakCUManbHYH rMyBuHY NoKansHOW KOPPO3UK, BblpakaeMyo B MKM. [MOpaBMVYEcKYHD KMOKOCTE MPOBEPSAT Ha
paccrnoeHve U Ha Hanuyue TBEpPAOro 0cafKka, KOTopbld AomkeH BelTe OTOUNETPOBAH U B3BELLEH BMECTE C OTNOXEHUAMM,
cobpaHHbIMK C MeTannuyecknx obpasuos;

b) ncneiTaHne npu makcumaneHoW TemnepaType, yeenudeHHon Ha 10 °C, npoBOAAT B COOTBETCTRYHOLEM aBToKNa-
Be, M3roToBneHHom 13 ctanu AlSI 316 unu 13 matepuana c ny4ywnMu ceoicTBamu. [JaBrneHWe B aBTOKNaee OOBOOAT A0
HeoBXxoAMMOTo YPOBHS C LieNblo NpefoTBpalleHns 3akunaHus (B 3aBUCMMOCTY OT TeMnepaTtypbl UCMbITaHus). PasnuyHele
obpasukl (M3 Hepxasetolwer ctanu AlSI 316 n AlSI 17-4 PH unv aHanoruyHelx ctaneu, ¢ BOCNPOU3BoAUMBIMKW 3a30pamMu
1 Be3 HUX) BLIOEPKMBAKOT BMECTE B TPeX 3K3eMnnapax And KaX4oro UenbITatensHoro neproga. VicneitaHns NnpoBodaT B
TedeHune 2, 6 M 12 mec B OTAENBHOM COCYAe ANA KaxOoro nepuroga TectupoBanuns. [locne oKoHYaHus uenbitaTtensHoro
nepuoaa BbINONHAT NPOLEaypY, ONMCaHHYIO Bbille B NepedmcrneHn a). Pesynsratel ANA NOATBEPKOEHUA NPOXOXKOEHUA
MCMbITAHWA FTOTOBAT HA OCHOBE AaHHBIX, NOMYYEeHHbIX NOcMe 6-MeCAYHOro UCMbITaHUs.

C.2.2.8.4 Pesynerarthl

Cnegytwolwme pesyneraTbl UCNbITAHUS OOMKHBI BbiTe 0hopMMeHsl AOKYMeHTaneHo:

a) onucaHve M3MEHEeHUs BHELWHEro BUAa rmapaBinyeckoi XMOKOCTU OTHOCUTENBHO BHELLHErO BUAA XKWAKOCTU, HE
rnoaBepraBLUERCcs UCNbITaHUIo;

b) saBucumocTb nokasatens pH oT Bpemeny;

C) onucaHWe BHELLUHEero BMaa 1 Konnyectea TBEPAOro ocagka B rMapaBnvMyecKoi XXUAKOCTW U OTNOXEHWIA Ha MeTan-
nuyeckux obpasuax;

d) kayecTBeHHOE onuMcaHwe NPodyKTOB KOPPO3WU U KOPPO3WOHHOTO BO3AEWCTBMA (Cnedbl KOpPO3MOHHOMO BO3Aew-
CTBUWSA, KOTOPbIE 0BYCMNOBNEHBI BMAHWMEM Kpaee 0bpasLia unvm oTBepCTUA ANSA KPenneHus, He OOMKHbBl y4UTbIBaTbCH);

e) CHmXeHWe macchl obpasua, npeobpa3oBaHHOE B NOKA3aTENb PABHOMEPHOW KOPPO3MN, BbIPEXKEHHBIA B MKM/TOL,;

f) 3aBMCMMOCTb OT BPEMEHW CTENEHWN W MYDBMHbI NOKANbHOMO KOPPO3MOHHOIO BO3OEWMCTBUSA, BKIMIOYAA Makcumarb-
Hyt0 rMyBuHY NoKanbHOW KOpPo3uW (NMUTTUHIOBas KOPPO3UA W LLieneBas Koppo3sws).

C.2.2.8.5 KpuTepuu ycnelHoro npoxoxaeHus uenblTaHus

[nsi vcnblTaHWi ¢ MCNonNb30BaHWeM YUCTON MMAPAaBIMYECKON XUOKOCTM M KMAKOCTW ¢ AoBaBneHneM MCKYCCTBEHHOM
mMopckor Boabl B o6beme 10 % [omKHbLI MCMONB30BATLECH eAWHbIE KPUTEPUN.

a) ObLwure KpuTepum:

- OTCYTCTBME BMOMMbIX HEBOOPYXEHHBLIM rMa30M NMPOQYKTOB KOPPO3UW MK CedoB KOPPO3WOHHOMO BO34ENCTBUA
Ha nobom meTanne;

- OTCYTCTBME 3HAYMTENBLHOMO KONMYeCTBa (MpeBsILLaloLlero OTAeNbHbIe BKOYeHWs) TBepAoro ocagka B rugpas-
TNNYECKON XMAKOCTU B KOHLE NEpUOAA UCTEITaHUS;

- CKOPOCTb KOPPO3WK, MMEIOLLYIO BbIP@XKEHHYHO TEHAEHLMIO K CHYMKEHWIO C YBEMWYEHNEM BPEMEHN.

b) CneumnanbHbie KpuTEPUI ANA MCNBITAHWA NPW BbICOKOW TEMNEpaType:

- CKOpoCTb Koppoauu ctanu AlSI 316 (unu aHanornyHon) He JorpkHa npesbiwaTe 10 mkm/rog (ons obpasuos,
rnoABepraBLUMXCA BO3OEWCTBUIO B TEYeHWe LUeCcTU MecsueB), MakcuMmanbHas rmybuHa nokanbHON KOppo3uy He OOMmKHa
npeBbIWaTh 25 MKM.

c) CneuwnansHble KpUTEPWUM ANA UcnbITaHuaA npy Temnepatypax 20 °C n 60 °C:

- CKOPOCTb KOPPO3WW YINepoaucToRn cTanu, Bkoyas obpasubl, 06pasytoLme ranbBaHWYeCKyHo napy, He JOoMmKHa
npesbiwaTk 20 Mkm/rog (ons obpasuos, NoABepraBLIMXCH BO3ASACTBUIO B TeYEHWe 0QHOro roga);

- CKOPOCTb KOppO3uv ApYrnx matepuanos He gomkHa npeeblwate 10 mkm/rog (ans obpasuos, nogsepraBLunx-
CA BO3JEWCTBMIO B TEYEHWE LIECTH MeCcsaLeB), a MakcumaneHasa rmybuHa nokaneHONW KOPPo3Mu He AOMKHA NpeBbIWaTh
20 MKM.
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C.2.2.8.6 UcnbiTaHne, NpoBOAMMOE NO creunansHoOMy CornalleHinio

Ecnuv nocTtaensemas ruapaBnuyeckas XUAKOCTb COAePKUT MHMMBWUTOP B Nnaposor ase, To AomkHO GbiTe NpoBeae-
HO cnegyowee UcnbiTaHue.

O6pasubl, M3roToBneHHsble 13 yrnepogucton ctanu EN 10025 mapku 235 (cm. [17]) vnn U3 cTanu ¢ aHanoruyHbIMu
PUINKO-XMMUHECKMN CBOMCTBAMW, BbIAEPXMBAIOT B YCTAHOBKE B BO3QYLUHOM NPOCTPaHCTBE HaA ruapaBnmnyeckoi xug-
KOCTblo Npy TeMmnepartype mcnoitTadna 60 °C (cm. C.2.2.8.3). Obpasukl cnycta 16 4 M3BnekaT 1 NPOBOAAT WX BU3YarbHYH
NPOBepKY Ha Hanuyue cnegoe Koppo3wn. Kputepurem ycneLlHOro NpoxXoX4eHNs UCMbITaHWS ABMAETCS OTCYTCTBUE MNocrne
MCNbITaHUA CNefoB KOPPO3nK Ha obpasuax.

C.2.2.9 CoBMecTMMOCTE C 3nactoMmepamMu

C.2.2.9.1 MeTopg npoBedeHVst 1 KOHTPONUPYyeMbIe NapameTpbl

McnbiTaHnsa NPOBOAAT Ha YACTOW rMapaBivYecKor XMAKOCT Npy cpeaHel Temnepatype 70 °C W BbICOKOW Temne-
patype (MakcuMansHoe 3HadeHue, yBenuyeHHoe Ha 10 °C). Npu npoBeqeHUKn UCMbITAHWA MCNONb3YIOT MaTtepuansl, Tvn
KOTOPbIX 3aBUCUT OT TemnepaTypbl:

- npu Temnepatype 70 °C: ruapupoBaHHbli ByTagueH-HUTpunbHeIn anactomep HNBR 70, (dpTopkaydyk) Viton 70,
OyTagueH-HUTpUneHeIR kKayuyyk NBR (HUTpUNbHBIA kay4dyk) 70;

- npu Beicokoi Temnepatype: PTFE (dbToponnact), nonuacdupadmpketoH, Chemraz!) (nepdnyopkayuyk) u ruopu-
poBaHHbIA ByTagueH-HUTpUnbHblA anactomep HNBR 70 (o 120 °C).

Mcnone3ytoT cnegyiowme MeTogbl KOHTPOMS:

a) BM3yarnbHbIA KOHTPOIMb XUAKOCTU;

b) Makpo- U MUKpPOaHaNWU3 UCMLITEIBAEMBIX MAaTEPUANOB;

c) uameHeHne o6bema o6pasyoB Marepuanos;

d) nameHeHue TBepgocTn 0bpasuos matepuancs (TBepgocTs no Wopy tTun A unu D)

e) u3MepeHue nokasatens pH ruopaBnMYeCcKon XNOKOCTH.

C.2.2.9.2 MNpouenypa vcnbiTaHna

Mpouenypa McnbiTaHua AomkHa BblTe OCHOBaHa Ha delicmeylowux HopMamusHbIx mpebosaHusax & obnacmu uc-
nslmaHull Ha coeMecmumMocms ¢ anacmomepamu (cM. makoke [19]) 6e3 ucnelTaHWs Ha pacTsXeHue.

a) Npou3BOASAT B3BELLUMBAHWE UCMbITEIBAEMbIX 0BPa3LoB MaTtepnanos B BO3QyXe U B BOAE W U3MEPEHWe 1X TBepao-
ctu no Wopy tun A wnn D;

b) Tpu MaeHTU4YHBLIX oBpa3sua anacToMepa BbIAEPKUBAKOT B MMApPaBNnMYeckon XUOKocTu npy Temnepatype 60 °C.
[na kaxpgoro MaTepuana QoMmKeH MCNONb30BaTLCA OTAEMBHBIN cocyq. McnbiTaHus 06pa3LoB NpoBOAAT NocNefoBaTenbHO
B TeyeHne 1 Heqd, 1 mec 1 3 Mec COOTBETCTBEHHO. 10 3aBepLUeHUN Kax4oro neproga Npou3BoasaT U3MepeHne Kaxaoro 13
Tpex obpa3uoB Matepuana ons KoHTponsa uameHeHua obbema u nokasatens TeepgocTw. lNocne 3aBeplueHus NpoBoaAT
BU3yanbHbI KOHTPOMNb WCMbIThIBAEMbIX 06pa3LoB Matepvana Ha U3MEHEHWE BHELUHero Buaa v obpasoBaHue TPEeLUWH.
OBpa3subl rugpaBnu4Yeckoit KMAKOCTU MCCNeayoT Ha M3MEeHeHWe BHeLLHero Buaa 1 pH;

C) Npw NpoBedeHWW UCMbLITaHUA NPW BLICOKOW TeMnepaType npoueaypa UCnbiTaHus U BpeMs BblAepKWN aHanoruy-
Hbl NPYBEOEHHBIM B NepeyncneHnm b).

C.2.2.9.3 Pesynerarthl

Cnegytowlpe pe3ynsraTthl UCMbITAHUA JOMKHbI ObITe ODOPMMAEHbI AOKYMEHTaNbLHO:

a) M3MeHeHWe BHELUHEro BMaa rMapasnuyeckor XMaAKOCTW OTHOCUTENbHO BHELIHero B1MAa XWAKOCTKU, HE noasep-
raBLUENCH UCMbITAHWUIO;

b) onucaHue BHelLHero BUAa W KonM4ecTBa TBEPAOro ocaaka B rMapaBnuyecKon KUOKOCTH;

C) 3Ha4eHwe nokasatens pH ruopaenUYeckoi XUOKOCTW B KOHLE UCMbITaHUs;

d) 3aBMCMMOCTb OT BpEMEHW M3MEHEHWS] BHELLHENO BMAa (Ha Makpo M MUKpOypoBHe) oBpasLoB 3nacToMepoB;

e) 3aBMCMMOCTb OT BpEMEHW nameHeHusa obrema (HabyxaHwe) oBpasuLoB aNacToOMepos;

f) 3aBMCUMMOCTL OT BpeMeHU M3MeHeHKs TBepaoCcTH obpa3sLoB aNacToMepoB.

C.2.2.9.4 KpuTepuun yCnewHoro NpoxXoxaeHnsa UCnbiTaHus

KpuTepuamu ycneLwHoro NpoXoxaeHUa UCNBITaHWs SBNAIOTCA:

a) OTCYTCTBME BU3yalbHO pasnUunMbIX CNeg0oB BAUAHWS UCMbITEIBAEMEIX MaTepranos Ha BHELUHWIA BUA rMApaBnum-
YeCKOW XUOKOCTH;

b) oTcyTcTBME M3MeHeHWs BHellHero Buaa obpasuoB Matepranos BO BPEMS UCMbITAHWA (4N MaTepnanos, KoTo-
pble MOryT obecuBe4MBaThCs, AONYCTMMO HEKOTOPOE OKPaLUMBaHWE rMapaBnnyecKkon XXMOKOCTK);

C) nameHeHne obbema npu TemnepaTypax NPOoBedeHUs WCMbITaHUSA, He NpeBbillatolee ManasoH oT MUHYC 5 %
no +10 %;

d) nameHeHue TBeEpQOCTW NpY TEMNEpPaTypax NPoBeAeHUsA UCMbITaHWA, He npeBblwatowee + 10 %;

e) u3MeHeHUs oGbema U TBEPAOCTH, UMEHLMX BbIPKEHHYIO TEHOEHLUMIO K CHDKEHUIO C YBENWYEHUEM BPEMEHW.

1) Matepuansl HNBR 70, Viton 70, NBR 70, Chemraz npuBefeHsl B Ka4eCTBe NpuMepa Uafenuii, NpeacTaBneHHbIX
Ha pbiHke. [laHHasa WHdopMaumsa NpMBedeHa UCKMKUYNTENBHO AN yaobcTea nonb3oBartenei HacTosILWero cTaHaapTa U He
03HayaeT ogobpeHnsa NpyMBedeHHbLIX NPOOYKTOB.
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C.2.2.10 CoBMeCTMMOCTb rMapaBnuMYeckoi }MOKOCTK C TepMonactTaMmm

KoHTponk COBMECTUMOCTH rMApaBNMYECKON XKUAKOCTU C TEPMONNAcTaMy AOMKEH BKNIOYATE LUMKNNYECKWE UCTbITa-
HWA Ha U3MeHeHWe Aasnenus (cm. [13]).

B npouecce ucnuiTaHuin ucrnoneayoT matepuan Nylon 11 TLO" unu aHanoruyHbIii. OB6pasubl MaTepuana AoMmKHbL
HaxoOWTbCS B rMAPaBNUMYECKON XKUOKOCTKU B TeueHne 3 mec u 1 roga (cm. [13]).

C.2.2.11 CnocobHoCTb K (bvnbTpaumn

C.2.2.11.1 MeTog npoBedeHWs N KOHTPONMPYeMble napameTpbl

MpoBogaT cuneTpoBaHne 300 M rMApPaBUYEcKOn XUOKOCTUA B 3aaHHbIX YCIOBUAX Yepe3d MeMBpaHHbI (punstp
c pasamepom 0,8 Mmkm npu nogaepkvBaemom nepenage aasneHua 0,05 MlMa. CnocoBHocTe K unsTpaumMy BeIMUCIAIOT Mo
OTHOLLUEHWIO CKOPOCTW hMNETpaLny BHa4arne npouecca K ckopocTi chunbsTpauumn npy 3agaHHsix o6semax oTunstTposaH-
HOW XUAOKOCTW.

C.2.2.11.2 MNpouegypa UcnelTaHns

Mpouenypa wucneitaHuii onpedeneHa B FOCT /SO 13357-2. PeaynbtaTbhl UCNbITAHMIA OOMKHbI BKMKOYaTb TOMLKO
AaHHble o uneTpyeMocTn Ha aTtane Il. YkasaHHble B cTaHaapTe TecToBele MemMBpaHbl MOryT BblTe HE COBMECTMMBI C
rmapasnMyeckumM drioMaom Ha BOOHO-IMMKONEBOW ocHoBe. B aTom cnyyae gomkHbel BbITe NogobpaHel COOTBETCTBYOLWNE
MemMbpaHbl. Paamep membpaHHoro cunstpa gomkeH coctaenate 0,8 Mkm.

C.2.2.11.3 Pesynberarthl

PesyneraTtoM siBNAETCA BbIpaXeHHOe B NPOLEHTaxX OTHOLUEHWEe CKOpOoCTM (hunbTpaumu B Havane npouecca unb-
TpauWu K CKOPOCTWM ounbTpaLmMy npyv HakonneHHoM oTunsTpoeaHHoM obbeme B AranasoHe oT 200 mn go 300 mn.

C.2.2.11.4 KpuTepu1u yCcrneLHoro NpoXoXxaeHnsa CnbiTaHns

Mokasartens dunsTpyemocTu Ha atane || pomkeH coctaBnATe He meHee 80 %.

C.2.2.12 CmasbiBaowasa cnocobHOCTE rmapaBnvuyecKomn XKMAKOCTU U U3HOC

C.2.2.12.1 MeToa npoBefeHWs 1 KOHTPONMpYyeMble napameTphbl

[JonycTmo ncnone3oBaHue 0gHOro U 06oMx MeTOA0B UCMbITaHUS:

a) ucnbiTaHue Ha 4-wapukoeor MawuHe LWannm;

b) ucneiTaHue Ha yctaHoBke dPanekca.

C.2.2.12.2 Npouenypa UCNbITAHNS

a) ucnbiTadue Ha 4-wapvkoson mawwuHe Wann. bonee getanbHoe onucaHwWe npouecca MenelTaHua NPUBEAEHO B
FOCT 32502. McnelTaHWe NpoBoAAT B ABa aTana:

1) TecT Ha HarpysKy cBapvBaHWA HanpaerneH Ha onpegerneHne cnocobHOCTM KWOKOCTU BblAepWBaTk Npukna-
AblBaeMyto Harpy3sky. K ctanbHOMY LapuKy NpyUKNagbIBatoT Harpy3Ky, Nocne 4Yero oH BpalliaeTcs OTHOCUTENBHO Tpex 3a-
KpenneHHbIX Wwapukos B TedeHne 10 ¢ co ckopocTeio 1460 mun~'. Mo npoxoxaeHun kaxasix 10 ¢ LapKUK HarpyxawT
AONONHUTENBHEIM BECOM W UCMBITAHWE MOBTOPSIKOT C MCNOMNB30BAHWMEM HOBOW XKUAKOCTU. MicnbiTaHne npekpalyatoT, Korga
BpaLLaloLLMIACH LIapyK CBapuBaloT C TPEMS HeMOABWMXKHBIMU WapuKkamMu. Harpyskoi ceapyuBaHWs ABMSETCA MUHUManbHas
npunaraemasi Harpyska, Npy KOTOpoii BpallaloLLMInCs LapWK CBapuBaloT C TPeMs HEMOABMKHBIMW LapUKaMu;

2) 1-yacoBoe MCMbITaHWe Ha M3HOC YKa3blBaeT Ha CTOWKOCTL MeTanna K M3HoCy Npy AeWcTBUK Harpyaku. Mepen
HaYanoM UCMLITAHUA YCTaHaRNMBAIOT Harpyaky 194 H 1 ckopocTk BpalleHna wapuka 1469 muu—'. B npouecce nenbitanma
B Te4YeHue yaca [obaBnsaT CBEXY0 ¥MAKOCTb. [locne neneiTaHna NpoBOaAT 3amMep AuaMeTpa NATHA U3HOCca Ha Tpex 3a-
KPEenneHHbIX LWapuKax 1 BbIMMCNAT CPEAHIO BEMWYMHY, KOTOPan SBMAETCA CPedHMM OMaMeTPOM MATHa M3HOCE,;

b) ucnbiTaHme cmasbiBaOWWX KWOKOCTEW AONSA OLEHKW MNpOTMBO3adMpHbLIX CBOWCTB Ha ycTaHoeke ®Panekca
(cm. makxke [20]).

CyLlecTByeT MHOrO pasfnuMYHbIX METOLOB OLEHKW NMPOTUBO334MPHBIX CBOWCTE CMa3C4HbIX MaTepuanos. bonbLwmH-
CTBO U3 3TUX METOAOB MO3BONAKOT MOMYYWMTE OLEHKY ANS ONPeAeneHHOro pexuma cMmasku. Pexum cmasku, npy KOTopom
paBoTaeT KMAKOCTb, 3aBUCUT OT MHOMMX (hakTOpOB, BKIOYAA BEMUYUHY HArpysku, CKOpOCTb NEPEMELLEHUS U FEOMETPUIO
KOHTaKTUPYHOLLUX MOBEPXHOCTEN, BA3KOCTL MNOKOCTEN.

CocTae xmmuyeckux obaBok, Cnonb3ayembix AN yny4ylleHna cMasblBatoLleil cnocobHOCTM XMOKOCTH, TakKe OKa-
3biBaeT Bonbluoe BNUAHWE Ha KOHKPETHLIA PEXUM CMa3KK.

MeToa, ucnonb3yemeli 4N onpeaeneHnsa aKCnnyaTauMoHHbIX XapakTEPUCTUK CMasKui, AoMmkeH ObiTe peanv3oBaH
obecnevyeHneM ycrnoBMin aKkcnnyaTtaumm cmasku. Hanbonee npuemneMsiM METOAOM OLEHKU paboymx napameTpoB HU3KO-
BA3KMX r’MOPaBNMHECKUX XMOKOCTEN ABNASTCA METOA UCMbITaHWA CMa30K Ha ycTaHoBke danekca.

C.2.3 UcnbiTaHne cMa3okK Ha ycTaHOBKe Panekca

[MpoBegeHWe UCnbITaHKsA C NOMOLLLID YcTaHoBKW Panekca (cMm. pucyHok C.1) ABNseTcs XOpoLo 3apekoMeH40BaB-
1M ceba MeTo4OM OLIeHKM CMa3biBatoLLel cnocobHOoCTH XuakocTh. OBbIMHO 3TOT MEeTOA MCMOoNb3yeTcs AN OLEHKN cMas-
KW Ha NOBEPXHOCTW COMPUKOCHOBEHWS MeTann-mMeTann.

1) Nylon 11 TLO npuBeneH B ka4ecTse NpUMepa U3AEnuii, NpeacTaBNeHHbIX Ha pbiHKe. [JaHHas uHdopMmauus npu-
BedeHa MCKMNoYMTenbHO ANna yaobcTBa nonb3oBaTtenei HAcTosALLero cTaHgapTa v He 03Ha4aeT ogobpeHus ykasaHHOoro
npoaykra.
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B npouecc vcnbiTaHWa NpyKnagbiBaeMyo Harpysky yBenuumBatoT ¢ warom 445 H. MNocne Kaxgoro yBenuyeHus
OCYLLECTBNSAIOT BO3OENCTBUE C NOCTOSHHOW Harpy3kon B TedeHune 1 MuH. [Ins Kaxaon BENUYWHLI HAarpy3ku perncTpupyroT
OEUCTBYIOLMA MOMEHT.

YeraHoBka darnekca BKNIOYaeT Landy, koTopas BpalllaeTcs co ckopocTbio 290 muk~!. Liandta obxumaeTtcs apyms
6nokamu ¢ V-06pasHbiMK Beipe3amu, obecnedunBaollMMi nepegady Harpy3ku. [NpuknageiBaemas Kk uande Harpyaka obe-
CMEeYnBaETCA C MOMOLLbLIO PblYaroB, UMEIOLLMX MeYo OTHOCUTENBHO ock BpalleHua 11:1. Takum obpasom, ycunwe, nepe-
JaeaemMoe Ha Landy, B 11 pas npeBbillaeT ycunve, NpuknagsiBaemMoe K pydkam pbiyaros.

V-06paszHble 6rnokM 1 Landa norpy:atTca B MOKOCTb. CMasbiBatoLLlee CBOACTBO XIMAKOCTU MOXET BbITb onpege-
NEHO BbIMMCMEHUEM OTHOLUEHUS MpUKNaabiBaeMor Yepes 6rnoku k uande Harpy3ku K MOMeHTY, HeobxoaumMomy ans Bpa-
weHns uandel. 3Hoc namepsaoT Yepes Yncno 3yGLer, Ha KOTOPOE HAZOo NOBEPHYTHL XPanoBOE KOMNECO AN NoaaepKaHns
TpebyeMoro ycunus.

JlaTyHHbIA

CTOMOPHbINA
WTugT

Bnokun
¢ V-0bpazHeiMm ¢ V-06pasHbiMu

BbIpE3aMu Bblpe3aMu C Macrnom

Pucyrok C.1 — CxemaTtudeckoe n3obpaxeHue vucnbiTaTtensHoW ycTaHoBkm Panekca

Mpoueaypa MCnbITaHWA BKMYAET Cnedylowme waru:

a) nssne4eHue uandel 1 6nokos ¢ V-06pa3HeiMK Bbipe3amy;

b) ouncTky TecTupyembiX geTaner NpoTUPOYHLIM MaTepuasnom (6e3BopcoBOM TKaHbIO UK ByMaroi), CMOYEHHbLIM
B pacTBopuTerne;

c) yctaHoBky uandbl ¢ bnokamMm B MallnHy, UKCMpoBaHue uandbl C NOMOLLbI0 CTOMOPHOO WTUATa;

d) ycTaHOBKY B py4KW pbl4aroB XpanoBoro koneca (c 4ucnom 3ybees 800) n gnHamomeTpa;

€) 3anonHeHue eMKOCTW ONns Macna TeCTUPYEMOW rMapaBnMyeckoi XMOKOCTEI0 B COOTBETCTBMW C OTMETKOW Ha
CTEHKE eMKOCTH;

f) ycTaHOBKY eMKOCTM C KMOKOCTLIO nog uandy Takmm obpasom, 4Tobbl 6rnokn ¢ V-0BpasHbiMy Bbipesamn Gbinm
MOMHOCTBLIO NOTPYXKeHb! B TMAPaBMNYECKYIO XUOKOCTb;

g) 3anyck BpalleHus Landkl U yCTaHOBKa BeNUYMHbI Harpy3ku 445 H (HenocpeacTBeHHas Harpyaka). [punoxexHve
BpaLlaroLero MOMeHTa U (OUKCUPOBaHWE Er0 BEMWUYWHEI;

h) noBopoT xpanoBoro Koneca Ha Heckonbko 3y6LeB, ecnu Harpyska cHkaerca 6onee 4yem Ha 22 H oo 3aBepLue-
HUA 1 MWMH McnbiTaHus. Heobxogumo dukcrpoeaTe Yncno 3ybbes, Ha KoTopoe BbINO MOBEPHYTO XparnoBoe Koneco AnA
BOCCTaHOBMEHWSA WCXOAHOMW BEMWUYMHBI Harpy3ku. o npowecTBMKM OOQHOW MUHYTLI OOMKHO BbiThk 3adprKkcMpoBaHo cymMmap-
Hoe 4ncno 3ybbeB, Ha KoTopoe OblNo NOBEepHYTO XpanoBoe Koneco Ana nogaepxaHua Tpebyemon Harpyakm B 445 H;

i) yoepxuBaHwe Harpysku 445 H B TeyeHue ofHOW MWUHYTEI, Nocne 4Yero yeenudeHue ee ao 890 H nocpeacTesom
NoOBOPOTa XpanoBoro Koneca;

i) 3atem yoepkmBaHue Harpysku 890 HN B Te4yeHne ogHOM MMHYTEI, NOCNeayowas 3anicb BEMWYUHBI MOCTOAHHOIO
MOMEHTA W MOBTOP LUATOB OT NepeyucneHns g) Ao nepedncnenns i) 4o goctuxeHna Harpyskn 1334 H;

k) yoepxueaHue Harpysku 1334 H B TedeHue 30 MuH. Ecnu Harpyaka cHuxaeTtcs o uctedeHunst 30 MUH Heobxo-
AVMMO MOBOpPa4MBaTh XPanoBOe KOMeco Ha HeCcKomnbko 3yObeB. [lomkHO ObiTb 3adhrKcpoBaHO YMCno 3yObLeB, Ha KOTOpoe
GbINO NOBEPHYTO XPanoBOe KONECO ANs BOCCTAHOBMNEHUS UCXOAHOW BEMWYUHBI HArPY3Ku;

I} dukcaumio B oTYETE MOMEHTA B HAa4Yane U KoHUE OAHOMWUHYTHOTO TecTa MpW CYLWECTBEHHOM pasnuuuu obenx
BenuuuH. [ins noctpoeHuns rpacuka HeobxoaMMo MCNonNL30BaTe CPedHEE 3HAYEHME.

PesynbTtaTt gomkeH OblTb OTpaxeH B Tabnu4yHoN opme B cooTBeTCcTBUM ¢ Tabnuueir C.1. [JomkeH ObiTb NOCTPOEH
NWHENHBIA rpaduk 3aBUCUMOCTI KPYTALLEro MOMEHTa OT BEMWUYMHBI Harpysku. [padmk fomkeH BKNOYaTb 3HAYEHUA Mo-
MeHTa aAnga Harpysku 1334 H B npouecce ucnelTaHna NpoaormkuTensHocTeo 1 1 30 MUH.
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Tatnuua C.1— dopma 3anvcu pesynsTaToB UCMbITAaHKA Ha ycTaHoBKe Panekca

Yucno aybees npu nosopoTe

HenocpeucTBe':Haﬂ HaDyaKa, HavanbHbiil MOMEHT, H-m KoHeuHbI MOMeHT, H-M s

445
890

1334 gna 1 MuH
1334 anga 30 MmuH

1) MNpw NpoBegeHWMU UCMNbITaHWA Ha ycTaHoBKe Parekca WCNomMb3yloT OCHACTKY, MMetoLLYo creqylolune xapakre-
PUCTUKK:
- uanda — ofHa eavHMLAa ANs OQHOro TecTa;
BHELUHWA anameTp uandsl 6 Mm;
- OnvHa uandbl 32 MM;
- MaTepuan uandsbl ctans ANSI 3135;
- TBepaocTt 80 HRC + 2 HRC (no wkane C Pokeenna);
- WepoxoBaTocTk, CpefHee KBagpatudeckoe oTknoHeHne npodunsa 0,2 + 0,06 MKm;

2) 6nok ¢ V-06pa3sHbiM Belpe3oM — 2 eAWHUL bl 4NA O4HOr0 TecTa;

- yron V-o06pasHoro Beipe3a 96 °;

- matepuan ctans ANSI C1137 (unn aHanor4Has);

- TBepaocTb 22 HR +2 HRC (no wkane C Pokeenna);

- LWepoxoBaToCcTb, CpefHee KBagpatudeckoe oTknoHeHue npoduna 0,2 + 0,06 mkm.

[ns kaxgoro nenelTaHus MCNonb3yT HoBble Brioku ¢ V-06pasHbiM Beipesom v uandyy. [ns goctmkeHna Tpebyemon
TOYHOCTWM HeoBxoauMo npoBedeHWe OBYX MCMbITaHWA. McnonesyeMble B NpoUecce WUCNbITaHWiA M3aenus JormkHbl BbiTe
MoAroTOBMEHb! W OYKLLEHBI. dKcnnyaTauua 1 obenyxuBaHue yctaHoBkn Panekca ocyLLecTBNAETCA B COOTBETCTBUN C Tpe-
BoBaHWAMM COOTBETCTBYIOLLMX CTaHOapToB, Hanpumep [20], [21] n [22].

Mpw npoBegeHMW NCNbITaHWIA TMAPABNUYECKON XWOKOCTWM Ha BOAHO-TMMKONEBON OCHOBE BO3MOXHO MCMNOMNL30BaHNe
AN 04MCTKM cneumaneHeix pacTeoputeneid. MeToabl MCNBITaHWSA OCHOBaHbI Ha BhilLeyKa3aHHbIX CTaH4apTax ¢ UsMeHeHu-
AMKW AnA y4eta ocobeHHOCTen NPUMEHEHMWA.

KpuTepusmm ycnelHoro NpoxoxaeHWs UenbiTaHusa SBNalTes:

a) ucnbiTaHWe Ha 4-lWapuKoBor MaluvHe LWann:

1) TecT Ha HarpysKy CBapuBaHWsA: Harpy3ka cBapuBaHusa gomkHa bbliTe He MeHee 1176 H;
2) 1-4yacoBoe MCMbITaHWE Ha M3HOC: CPefdHUi gnamMeTp NATHa U3Hoca JoMmKeH BbiTe MeHbLUe 1,2 MM,;

b) ucneiTaHue Ha ycTaHoBke dPanekca: NOBOPOT xpanoBoro koneca Ha 40 3y6ber 3a BCe BPpEMS UCMLITAHUS, KpyTa-
KU MmomeHT He Bonee 2,8 H-m npw Harpyske 1334 H.

Ecnu venbitanne Ha ycTaHoBke ®anekca MCnonb3yeTcs AN OLUEHKW M3MEHEeHMs cmasbiBatolen cnocobHoCTH ru-
OPaBnUYecKoi XWOKOCTHU BCMEeACTBME ee CTapeHns Npu UCMblTaHWAX Ha BO3AEVCTBME BbICOKOW TeMnepaTtypbl, TO U3Me-
HEHWA He OOMKkHbI npeBbiwate 10 %.

C.2.4 MNpoueanypa UCNbITAHUA HA COBMECTUMOCTL C MeTanmnom

C.2.4.1 OBLwme nonoxkeHus

McnelTaHna Ha COBMECTUMOCTL C METANMOM NpeaHasHavyeHsl Ans NpoBepKy rMApaBnuYecKon XKNOKOCTM Ha ee co-
BMECTMMOCTb C KOHKPETHLIMW MeTannuyeckumu matepuanamu. OueHka COBMECTUMOCTH BKIIOHAET NPOBEPKY KOPPO3WOH-
HOW aKTUBHOCTU XMAKOCTW, @ Talkoke BblsiBNEHWe TeHOeHLMN K YXYALEeHWUI0 ee CBOMCTB /1 obpa3oBaHuio OTMOXEHWUIA
BCMeACTBME B3aUMOAEWCTBMA C MeTannamu. [laHHoe McnbiTaHWe He BXOOMT B COCTaB MCMbITaHWIA NPy NOATBEP¥AeHUM
COOTBETCTBUA MaTepUanos.

YcnoBus NpoBeOeHns UCNbITaHUS, METOAbI M KOHTPONMPYEMbIE NapamMeTpel, NPoLeaypa UCNbITaHWs, NonyYeHHbIe
pe3ynbeTaThl U UX OLEHKA, a TakKe KpUTepUW YCMeLIHOro NPoXomKAeHUS UCTbITaHWA onucaHbl B obwem Buge B C.2.2.8. B
HacTosLLEeM pa3fene NpuBedeHo AeTanbHoe OnMcaHue pekoMeHdyemMon npoueayps! Ansi UCMBITaHWA HA COBMECTUMOCTb
C MeTanmom.

[aHHbIA BONPOC TakKe N3noxeH B [18], M3roToBneHWe UCKYCCTBEHHON MOPCKOW BOALlI B COOTBETCTBUW C MIPUITOXE-
Huem LA.

C.2.4.2 VicnbiTyeMble Matepuyarsl U KOHCTpyKuua obpasuos

B tabnvue C.2 npuBeaeHsl Matepuansl, noanexaline UCnbITaHIo Npy TPeX pasnuyHbiX Temneparypax. Mcnbita-
HWA NPOBOOAT Ha rnagkux obpasuax MaTepuanoB Mny Ha obpasuax ¢ MCKYCCTBEHHBLIM 3a30pOM (HO He OLHOBPEMEHHO).
Kpome Toro, B UcMbITaHWe BKMIOYAKOT odWH obpasel ¢ ranbBaHW4eCKON Napoi.
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Tabnuua C.2— MaTepuansl 1 pa3amepbl UCMbITEIBAEMbIX 00pasLoB

TemnepaTypa ucneitaHus, °C
Bug marepuana Paauepe! u dhopma o6pasua,? 3a3sop MpumeyaHune
20 | 60 | makcC) MM
Yrnepoguctasa ctane (cm. [17]), G " o 1 £50 AT HREETE o -
Mapka S235
Cnnas Al-Cu, mapka SAE701D X X — 10 x 10 umnmHap — —
Kapbug sonbgpama ¢ 10% Ni X X — 10 x 10 umnuHap — —
BepunnueBo-meaHbIin cnnae
UNS C17200 B & . 3 %40 ok . -
Cranb AISI 316 P X X X 1 x 50 x 40 nnactuHa X g
C 3azopammu
Cranb 17-4PH b) X X X 10 % 10 umnmHap % BCe:00pAsL
C 3a3opamu
Yrnepoguctaa ctank (cm. [17]), GanT uraika (ﬂmaMETpol“
10 Mm) U3 yrnepoancTomn ransBaHu4de-
TMn S235, 6onT 13 ctanu X X — . —
crtanu; AlSI 316, Tun ctanu ckas napa
AlSI 316
KaK yKasaHo BhilLe
a) Pasmepbl 06pasLa; TOMLLWMHA X WKMPUHA X AnuHa.
b) O6pasusl U3 ctanm AISI 316 1 17-4 PH UCNLITIBAIOT TOMBKO G MCKYCCTBEHHBIMY 3330PamMu.
©) MakcumanbHas paboyasn Temnepartypa, yeenuyeHHas Ha 10 °C.
MpumeyaHue — YkazaHHble B Tabnuue Mapku MaTepuanoB MOryT DbiTb 3aMeHeHbl APYTUMKU MapKamu,
06nagaroLLMn aHanormyYHbIMN OU3NKO-XMMUYECKUMK CBOMCTBaMU.

B tabnuue C.2 Takke NpuBefeHbl pekoMeHAyeMble paszMepbl ANA pasnuyHbix obpasuoB. OTHOLIEHME AMUHBI K
LWIMPUHE MOXET BbITb M3BMEHEHO C YYETOM pa3MEpPOB EMKOCTW, UCMONb3YeMOW Npu UchbITaHUA. Huke npuBegeHa peko-
MeHZOyeMas KOHCTPyKUUsi 0BpasuoB:

a) ana aycreHuTHown ctanu AlS| 316 (unwn aHanorndyHon) u yrnepogucton ctanu. O6pasusl B BUAE NNacTyHel pas-
mepom 40 mm x 50 MM 1 TonwmHoK = 1 MmMm. O6Las nnowagb NOBePXHOCTU, KOHTAKTMPYHOLWEN C XUOKOCTEH, COCTaBNAeT
40 cm? (kpasi He yunTbiBaloT). OTBEPCTUS AMAMETPOM = 3 MM pacnonaraloTcs Bruke K YeTblpeM yrmam NnacTHbl Ha
paccTtoaHuM = 5 MM OT Kaxaoro Kpas. [lea oTBepcTMA UCMONb3YHTCS ANS 3aKpenneHus (nogeseluneaHna) obpasua B uc-
NeITaTensHOW EMKOCTH;

b) ans cnnaeoe antomuHWii-menb, kapbuaa sonbpama ¢ 10 % Ni n Hepxagetowen ctann 17-4 PH (unv anano-
rmyHon). O6pasubl B hopMe unnuHapa gunametpom 10 mm v anvHon 10 mm. Mexay Topuamn UMnNnuHapa npoCcBeEpneHo
CKBO3HOE OTBEPCTUE AMaMETPOM = 2MM ON1A 3aKpenneHus obpasuos B MCMNblITaTENBHON EMKOCTH;

c) ans Bepunnueso-medHblx cnnaeoB. Obpasubl B hopMe aucka gnametpom 30 MM w1 TonwmHon 5 mm. B gucke
NPOCBEPNEHO OTBEPCTUE OMAaMETPOM = 2 MM ANs 3akpenneHus obpasua B UCMbITaTeNbHOM eMKOCTHY;

d) raneBaHW4eckMe napbl hopMUpyOTCH U3 BonTa W rafku, U3roTOBMEHHBIX M3 YrMepoaucTon ctanu, n obpasua B
BMAE NNacTUHbl, U3rOTOBNEHHOIO M3 MeTanna Gonee BbICOKOro kadecTBa (Hanpumep, ctanbs AlS] 316) B cooTBeTcTBUM ©
nepevncneHvem a). bont u rainky ¢ acpdoekTvBHbIM AvaMeTpom 10 MM (He obGa3zaTensHO Kpyrnasa) coeauHsIT Yepes oT-
BEPCTME B LIEHTPE MracTuHbl. [JuameTp oTBepcTUs BIODUMpaKOT B COOTBETCTBUM C AMaMeTpoM pe3bbebl bonTa. [ina obecne-
YEeHWA HaMNeXalllero 3NeKTPUYECKOro KOHTaKTa Mexay ABYMSA MaTepuanamu raiky 3aTaruBatoT C MOMOLLBH NOAXOAALLEro
WHCTPYMEHTa;

e) ana Hepxasetowen cranu AlSI 316 (unv aHanormdHor). MIcKycCcTBEHHbIM 3a30p cO34aeTcs No aHanoruy ¢ onu-
CaHHbIM BhilLe cnocobom hopmMupoBaHna ransBaHWYeckon napel. [na dhopMmpoBaHva 3a3opa MCnonb3yloT TENOHOBLIE
wanbel guametpoMm = 10 MM M TOoMWMHOM 1 MM, pa3MmellaeMble ¢ OBYX CTOPOH Ha nnactuHe n3 ctanu AlSI 316 (unu
aHanoruvHon). TedonoHoBble Wadbl (PUKCUPYIOT C MOMOLLBLK BonTa U ranku, M3roToBneHHblx 3 ctanu AlSI 316 (unu
aHanoruyHown). Ons obpasua u3 ctanu 17-4 PH (Mnyn aHanorMyHon) MCKYCCTBEHHLIM 3a30p CO34aeTca NOCPeacTBOM Ha-
CcaXuBaHWs Ha UUNMHAPWYECKUI 06pasel KOMbLUEBOro YMMOTHEHUSI COOTBETCTBYIOLLEr0 AMamMeTpa, W3rOTOBMEHHOro U3
anactomepa Viton!).

1) Konbuesoe ynnotHeHue Viton 70 npuBeaeHo B Ka4ecTBe NpUMepa U3Aenuii, NpeacTaBneHHbIx Ha peiHke. [aHHas
MHpopMaLus NpuBeaeHa UCKNIDYMTENBbHO ANg yaobcTea nonb3oBaTeneli HacTosAWero ctaHgapTa U He o3HavaeT ogobpe-
HWA NPpUYBEAEHHbIX NPOAYKTOB.
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C.2.4.3 MNogrotoeka obpasuo.

Mpepnonaraercs, 4to 06pa3ubl METanmnoe, UCMOMb3YEMbIE Pa3NMYHbIMU NOCTABLUMKAMU TMAPaBNMYECKON XKUOKO-
CTW, NOCTaBNSET OAWH NOCTaBLMK ANns obecneyeHns eQMHOroC KayecTBa NOBEPXHOCTW U o6paboTku KpoMok obpasuos.
Mpennonaraetca Takke, YTo 06pasubl He TpebytoT AononHUTeNLHONW 0BpaboTkM NoBepxHOCTK (LWnudoBKa, NOMUPOBKA),
NMOArOTOBKM KPOMOK MW CBEPreHWs KpenexHbix oteepcTuii. OgHako Bce obpasubl AOMmKHbI BbiTh NPOMAPKUPOBaHLI, Ha-
npumep NocpeacTBOM rpaByMpOBKK MOEHTUUKALUMOHHOMO HOMEpA.

O6wue nooxoabl K nogrotToeke obpasLa u3noxeHol B [18].

[Mepen npoeBegeHneM B3BeLLUMBaHUA W NocneayoLen ycTaHOBKOW Unu cbopkoin obpasubl JOMmKHbl BbiTb 06eaxupe-
Hel NyTem norpyxeHus Ha 10 MUH B aUEeTOH ¢ nocneayLwmnmM BeICTpeIM okyHaHeM B 96 %-Hblli pacTBOp STUMOBOrO CNUpTa
1 NPOCYLLUKOW (ECTECTBEHHBIM BbIChIXaHUEM 3a HOYb NMB0 NocpeacTBOM NPUHYAUTENBHOIO Harpesa (Makcumym go 70 °C)).
Bce paboTbl gomkHbl ObITh NPOBeAEHb! B NepyaTKax.

Mocne npocyLuku obpasubl AOMKHBI BbiTe B3BeLUeHb! G TOYHOCTEI + 0,5 MI. OnemeHThl ranbBaHWYeCcKWX nap B3se-
LUMBaIOT OTAeNBHO A0 Havana cbopku. BonTel, ncnonesyeMele Ans hOpMMPOBaHUA UCKYCCTBEHHbBIX 3a30P0B, He B3BeLUU-
BatoT. [Nocne B3BewwMBaHUA k 06pasuamM 3aKpennaT HATW ANA NOABELWWBAHUA B UCMLITATENBHBIX EMKOCTAX.

C.2.4.4 Ycnosuga npoBedeHUs UCMbITaHUs U CXema NpoBepKU

McneiTaHna NpoBogsAT B YUCTON rMOPaBANYECKON XUOKOCTK, @ Taloke B rMAPaBnMYecKkon XugkocTu ¢ gobasneHuem
10 % oT obbema NCKYCCTBEHHOW MOPCKOW BOAObI, CM. pasgen 5.

WMcneiTaHns npoBoaaT npu Temnepatypax 20 °C 1 60 °C n npu MakcumanbHoW pabodein Temnepatype, yBenuyeH-
Hoi Ha 10 °C. Heobxogumas TemnepaTypa AOCTUraeTcsi C NOMOLLbIO HarpeBaTenbHbIX WKagoB NMMbo BOAAHOW U Mac-
naHon BaHu. 3agaHHas TemnepaTypa QormkHa yaepxvBaThes B npegenax +2 °C.

McneiTaHnsa npoBogAT ¢ TpeMs MAeHTUYHbIMK oBpasuamu Ans Kaaoro nepuoaa vcneitaHus (3, 6 u 12 Heg ana
Temnepatypbl 20 °C n 60 °C; oguH, 6 1 12 Mec npu makcumaneHoW paboden Temnepatype, yBenudeHHon Ha 10 °C). B
MTOre MCMoNb3yT OEBATe MAEHTUYHBEIX 00pa3LOB ANA KaXaoh TeMnepaTypbl UCMbITaHUS ANA KaKO4oro MeTaninyeckoro
mMarepuana (Unu ero pasHoOBUAHOCTK).

[ns npoBegeHUs UCNbITAHUA UCNONB3YIOT EMKOCTW, U3rOTOBMNEHHBIE N3 MaTepuana COOTBETCTBYHOLEND YCNOBUSAM
npoBedeHWs UCNbITaHUA (TemMnepaTtypa UCMbITaHWsa M COCTaB rmapaBnmMyeckol Xugkoctu). He pekomeHayeTca MCnons30-
BaTb CTEKMAHHbIE eMKOCTH. [peanoyTUTenBHO Mcnonb3osark emMKocTy 13 ctanu AlSI 316 unu aHanorn4HoM, B TOM Yncne
ANA UCMbITaHUA NPWM MakcumanbHoW Temnepatype. [1na ucnbiTaHuid nNpv NOBbILWEHHbBIX TEMNepaTypax pekoMeHayeTcs,
HO He siBNseTcs obszaTenbHbIM, MCNOMNb30BaHWE EMKOCTH C TeNTIOHOBBIM MOKPBITUEM AN UCKMIOYeHUS B3auMOogeNnCcTBuUs
mMarepuana eMKOCTU U T1MApaBNUYEeCcKON XKUOKOCTH.

O6pasubl pasmeLlaoT B UCMbITAaTENBHOWM €MKOCTW NOCPeACTBOM MX NOABELUMBAHKS K KPbILLKE eMKOCTW UK K pame,
pacnonoXeHHoW BHYTpW emkocTW. [ina noaBelumBaHua o6pa3suoB OOMKHA MCNONb30BaTECA HEMNOHOBAA HUTb, YCTOWYM-
Baf K YCMNOBMAM MCMbITAHWA (K TEMNEpaType B €MKOCTM W BO3OEWCTBUIO rMOpaBrnUYECKOn xuakocTu). [eTtansHan koH-
CTPYKUMA JOMKHa paspabarbiBaTbCsd MCNoNHUTENneM npoueaypbl:

a) vcnbiTadma npu 20 °C n 60 °C

3T UCNBITaHWS NPOBOAAT B €MKOCTSX C pasMepamiu, No3BONAKLWUMA pasMecTUTs Bce OeBATb obpa3uor (Ha Bce
Tpu nepuona ucnelitaHug). MNMoaxoaawwumMm paamepamu aenaTea 12 cM x 10 oM (wWwuprHa x BelicoTa) Npyv obbeme eMKoCcTu
okono ogHoro nutpa. [ins Hebonbslumnx obpasyos B popme LunmHapa MoryT BbiTh MCNOMNb30BaHbI EMKOCTH MEHbLLEro pas-
Mepa. EmkocTe gomkHa BbiTe 3anonHeHa Ha 2/3 ruapaBnuYeckon XNOKOCTbo. EMKOCTe gomkHa BbiTh cHabxeHa Kpbill-
KOW, MpUneratowen 4ocTaToqHO NAOTHO NS NPedoTBpalLeHus MHTEHCUBHOMO UCnapeHns KOMMOHEHTOB rMapaBvyeckon
XWOKOCTH (B OCHOBHOM BOAbl), OQHAKO KpbilKa He A0MKHA ObiTb repMeTUYHON.

O6pasubl NoABeLlUMBAIOT Ha KPEeneXHblX OTBEPCTUAX, PacMnoNnoXeHHbIX B X yrnax. Mpu aToM paccTosHue oT OHa
cocyaa [o HwbkHero kpas o6pas3uos JonkHO 6biTe HE MeHee 1,5 cM, a YpOBEeHb M’MAPAaBNUYECKON KUAKOCTU JOMKeH BbiTh,
Kak MUHUMYM, Ha 1,5 cM Bbille BEPXHEro kpas obpasuos.

mapaBnuyeckas »MOKOCTb He JOMKHa nogBepraTbCcs Aeaspauyi Unu NpogyBKe rasom.

Yepes 3 n 6 Hen cooTBeTCTBEHHO Mo Tpu obpasua AoMmkHbl ObiTe M3BMeYeHbl U3 eMKOCTHW, OCTaBLliMecs obpasLpl
BbIAEPKMBAIOT A0 3aBepLUEHWA Nepuoaa B ABEHaALaTh HEAEMDb.

b) vcneiTaHWe Npu MakcumansHoW TemnepaType

[aHHoe ncnbiTaHue NPOBOAAT B repMETUYHBIX EMKOCTSAX, pacCyYMTaHHbIX Ha JaBneHue, COOTBETCTRYIOLEE AaBne-
HWIO HACbILLEHHOTO Napa npu 3agaHHon Temneparype. B npouecce ncnbiTannsa eMKocTy ByayT HaxoguTbesa nog gasne-
HWEM W MX HE CregyeT OTKpPbIBaTh A0 OKOHYaHWA WenbiTatenbHoro nepuoga. CnegosaTtencHo, 4NA Kax4oro nepuoga mc-
neiTaHna (2, 6 v 12 mec) gorkHa BbITe OTAENbHAA eMKOCTb, a TaKkKe OTAeNbHasg eMKOCTb AN KaX[oro U3 UCnbITbiBaeMbIX
marepuanos. Takum obpazom, Ana AByX MaTepyanoe HeobXoQMMO LLECTb eMKOCTEN.

PekomeHayemblii 06beM emkocTW cocTaeBnsetT 1 n npu pa3Mmepax, ykasaHHbiX Bbllwe. EMkocTb 3anonHsioT Ha
2/3 rmppaBnUYECKO XNAKOCTbIO, NPy 3TOM 06BbEM KUMAKOCTU cocTaBuT npubnuantensHo 0,7 n. Npu HeobxogumocT Mo-
eT BbITe MCMOMb30BaHa EMKOCTE C MEHBLLUM 0ObeMOoM.

PacnonoxeHue emkocTe gomkHo obecneynMBaTtb NonHoe norpyxeHve obpasuos (Mpy Mbebix Temnepatypax). Mo-
3TOMY €MKOCTMW JOIDKHBI CTOATE BEPTUKANbHO U HE AOMKHBl HAaKMOHATHCH.
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C.2.4.5 MOHUTOPUWHT 1 3aBepLUEHWNE UCTbITAHWUIA

Mpw BbIAEpKMBaHWK 06pa3uoB He TpebyeTca NpoBeAeHME CNELMANEHOMO MOHUTOPUHTA 38 UCKIIOYEHMEM perynsap-
HbIX MPOBEPOK HA HANUYUE NPU3HAKOB YTEYKM XUOKOCTU U3 eMKOCTW. B crnydyae BbIABNEHWUS YTEYKM UCNbITaHWe ANA LaHHON
€MKOCTW JOMKHO BbITh NPEeKpaLLEHO YU HAYaTo 3aHOBO MOCMe YCTPaHeHWS NMPUYUHBL YTEYKK.

B npouecce ncnbitanuin npy 20 °C 1 60 °C vyacTe 0bpa3suoe gomkHa bbiTe N3BNEYeHa U3 emMKocTu yepes 3 1 6 Heq
cooTBeTcTBeHHO. OBpasLbl AOMmKHbI BbITh M3BMneYeHbl BbICTPO, 8 EMKOCTL JOMMKHA ObiTb HaKpbiTa 3anacHOW KpbILLKOW Ha
Bpems, HeobxoaumMoe AN CHATUA M3BMNeKaeMbix 00pasLUoB C KPbILLIKU.

Mocne 3aBeplUeHUss UCNbITAHWIA HarpeTble emKocT (4o 60 °C 1 go MakcumaneHOW TeMmnepaTypbl) Nepen oTKPbI-
TWEM O0MKHbI ObITE OxnaxaeHsl A0 TemnepaTtypbl, obecnevnBatowen yoobeteo obpaweHs ¢ HUMK. [locne oTKpbITUA
eMkocTel obpasLbl A0MKHbI BbITh CHATHLI C KPLILWKK. [py aToM cnegyeT cobnogaTe OCTOPOXHOCTL BO M3GexaHue notepu
TMAPaBMUYECKOW XNOKOCTU.

Mocne 3aBepLUEHMNA YKa3aHHLIX onepauuii obpasLbl U rapaBnMyeckas XMOKOCTb FOTOBbI K ganbHenwemy nccne-
OOBaHUA.

C.2.4.6 ViccnenoBaHue U oLeHka MeTannuyeckux obpasuos 1 ruapaBnuyeckomn XKUAKOCTU Nocne UCMbITaHUs

C.2.4.6.1 ViccnegoBaHue MeTannuyeckux obpasuos

Cpa3sy nocne uU3BrevyeH1s U3 UCnbITaTeENbHOW EMKOCTH, BHE 3aBUCMMOCTU OT MPOAOIMKUTENBHOCTY Nepuoaa Ucrbl-
TaHnA, 0bpasubl AoMKHB! BbiTe NOABEPrHYTEI BU3yaneHOMy ocMoTpy (6e3 ncnonb3oBaHus cneuuanbHblx npunbopos). Pe-
3yneTaTbl OCMOTPa Kaxgoro obpasua, BKIoYas onnucaHue BHELIHEro BMaa, TMna U BeNUYUHbl KOppo3uK, pacnpeneneHns
W BHELUHEro B1Aaa NpoayKTOB KOPPO3UW, OOMMKHLI ObiTh 3anncaHs.

3aTtem 06pa3upbl ¢ UCKYCCTBEHHLIMI 3330pamMn U ranbBaHWYECKUMU napamiy JormkHbl BeiTe pasobpaHsbl Ha YacTu.
Mpu HeobBxoaMMOCTI AOMKHBI BbITE 3anMcaHbl pe3ynsTaTsl HabnaeHWs COCTOAHWUA UCKYCCTBEHHbBIX 3230POB UK o6nacTtu
KOHTaKTa 3MeMeHTOB ranbBaHW4Yeckolr napsl. Bce onepaunm 0omkHbl BbITh BLINOMHEHE! B NEpYaTKax.

Mocne 3aBepLUeHWIA YKa3aHHbIX onepauuin Bce obpasubl OOMKHbI BbiTb MPOMBITHI B MPOTOYHOW BOAE, MPY 3TOM
NEerko oTAenAKLmMecs NPOAYKTbI KOPPO3UKM OOMKHbI ObITh yOaneHsl ¢ NOMOLLBLK MATKOR WeTkW. Mocne NpoMbIBKK Kaxaoro
obpasua oH fomkeH 6bITh onyLleH B 96 %-HbIM pacTBOpP 3TUMNOBOIO CAMPTA U BhICYLLEH C MOMOLLBK TOHKOW Bymaru.

Hanee npoBoasaT 04NCTKY 0Opa3sLIOB C MOMOLLBH XMMUYECKUX peareHToR. O4YNCTKY BRIMONHSKOT B cOOmMeemecmeuu ¢
delicmeyrouwumMu HopMamueHeIMuU mpebosaHusmMu K oyucmke (mak xe cm. [18]). B tabnuue C.3 npuBegeHa nHdopmauns
0 CBA3W METOAOB OYMCTKM MaTepuanos, yKkasaHHbix B Tabnuue A.1 (cm. [18]) n matepuanos 0bpa3LoB, N3roTOBNEHHbIX B
COOTBETCTBMM C TpeDoBaHMAMKU HACTOSALLErO CTaHAapTa.

Tabnuya C.3 — PekoMmeHOyeMble MeTOObl XMMWYECKOW OYUCTKN 0DpasLoB

Bua matepuana MeTon ouucTkm®)
YrnepogucTas ctanb (cm. [17]), mapka S235 Kak ana »enesa n ctanu
Cnnas Al-Cu, mapka SAE701D Kak onst meau v MeaHbix CnnaBoB

TpeboBaHus K METOAY OTCYTCTBYHOT.

or NIk
HERRAD SanRIDeNE o100 Mcnonb3aytoT TONbKO BOAY W WETKY

Bepunnueeo-meaHeli cnnae UNS C17200 Kak ana megu u MeaHbliX CnnaBoB
Cranb AlSI 316 Kak ans Hepxaeetowlen ctanu
Crane 17-4 PH Kak ona HepxkaBetoLLen crtanu

a) Cwm. [18], Tabnuua A.1.1.

MpumevyaHue — YkasaHHble B Tabnuue Mapku MarepuanoB MoryT BbiTk 3aMeHeHb! APYrMMUY Mapkamu, 06-
nafaLLMMKU aHanorMYHbIMK OU3UKO-XMMUYECKUMK CBOUCTBaMMU.

XVMWUYECKYHO OYMCTKY 3aBepLUakoT NPOMbIBKOKM 06pa3sua B NpoTOYHON BOAE, NMOTPyXeHWeM B 3TUMOBLIN CNVPT, Npo-
CYLUKOW C MOMOLLBK TOHKOM Bymaru v CyLLKOW Ha BO34yXe B TEYEHUE HOUYM UMK B NMEYN.

[Mocne npuroToBnEHWA KaxdoW nopuuM pacTBopa peareHTa, WCMoMb3yeMOro AN XMMWYECKOW OYMCTKM, OaHHBIN
pacTBOp NOANEXWT NMPOBEPKE Ha HOBOM YMCTOM 0BOpa3sue u3 nposBepAemoro MeTtanna. Llensio npoBepkn sBnseTca noa-
TBEPXOEHWE TOro, YTO MPUIOTOBIEHHbLIA PACTBOP HE BLI3LIBAET KOPPO3UKD NpoBepaemMoro meTtanna. KopposnoHHoe Bo3-
[OelCTBME pacTBOpa BO3MOXHO NPU HAPYLUEHWWN PELIenTypbl B MPOLECCe ero Npurotoernexus. lMNpu npoBepke notepsa Macchl
obpasua gomkHa BbiTb HE3HAYUTENBHOM.

3aTem BbINOMHAKT B3BeLUVBAHWE 06pa3LIOB, BKMOYAA BCE YACTU ranbBaHUYecKnx nap, v BLIMUCIST NOTEPO Mac-
cbl MeTanna. KMicxoasa u3 nonyyYeHHoro 3HadeHnsa notepy macceel no coopmyne C.1 onpenensoT CKOPOCTb KOPPO3WK, Bbi-
paykeHHy B MKMm/rod. Mpu pacdeTax MCNonb3yT gaHHble, NpUBedeHHble B Tabnuue C.4.
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Tatnuua C.4— [aHHble gns nepesoga NnoTepu Macchl BCNeAcTBME KOPPO3MM B CKOPOCTb KOPPO3UK, MKM/TO4

Bug maTepuana nJ'IDTHO%Tb a) [MocTosiHHasn, 3aBucAWas oT Marepuana,
ricm K

YrnepogucTtas ctans (cu. [17]), mapka S235 8 1,5-104
Cnnas Al-Cu mapka SAE701D 8,5 1,4-104
Kapbug Bonsdpama ¢ 10 % Ni 15 0,8-10%
Bepunnueso-meaHein cnnae UNS C17200 9 1,3-104
Cranb AISI 316 8 1,5-10%
Cranb 17-4 PH 8 1,5-10%

a) MpubnMxeHHoe 3HaYeHe.

MpumeyaHne — YkasaHHele B Tabnvue Mapku matepyanoB MoryT ObiTe 3aMeHeHbl ApYyrMMi Mapkamu, ob-
nagawLLyMM aHanorMYyHbIMU IM3MKO-XMMNYECKUMIW CBOMCTBaMM.

3aTtem BbINOMHAKT BU3yanbHbIi 0CMOTP 00pasLoB W UX UCCreqoBaHe Nog MUKpPOCcKonoM. B gononHeHue k kave-
CTBEHHOW OLIEHKE KOPPO3WOHHOTO COCTOAHUS 06pa3slUoB ANs BCEX CYLUECTBEHHBLIX CNedoB NMOKanbHOM0 KOPPO3UOHHOTO
BO3AENCTBMA (TAKUX Kak MUTTUHIOBas KOPPO3WUA WM KOPPO3WOHHOE pacTpeckMBaHWe) Npy BO3MOXKHOCTU OOIMKHbI BbiTh
npuBeOeHsbl KOMMYeCcTBEHHbIE nokasatenu. B YacTtHocTv mamepeHa rmybuHa nuTTuHra, rmybuna (onuHa) TpewuH. Ons
OLEHKM KOMNMYECTBEHHBIX MNoKasaTtenei BeibnparT HECKONBKO (Hanpumep, 5) crenos KOppPO3MOHHOTO BO3AENCTBMS, KOTO-
pble, N0 MHEeHWI UcCreqoBaTens, ABNATCA Hanbonee KpYMHLIMU, U M3MePSIOT UX rMyBuHy. MamepeHue rmybuHbl cnefos
KOPPO3MOHHOTO BO3OeMCTBUA MOXET 6biTh OCYLLECTBMNEHO C MOMOLLBH) LyNa Ha 0TKanubpoBaHHOM Komnece Wi (nydlle) ¢
MOMOLLIbIO MUKPOCKONA C OTKanubpoBaHHbIM (hOKYCOM MyBuHbI. BEISBNEHHYK MaKCUMAIbHYH MMyBWHY NOKansHOro Kop-
PO3VOHHOTO BO3AEWCTBUA PErMCTPUPYIOT AN NOCMNEeayoLEero CpaBHEHNS C YCTAHOBMNEHHBIMW KPUTEPUSAMA.

Cnenbl KOPPO3UOHHOTO BO3AEMCTBUA, MPUUKMHON KOTOPLIX ABHO ABNAETCA BMUAHWE Kpaa obpasua, KpenexHbIX oT-
BEPCTWUIA UM TPABUPOBKU, He JOIKHEl YYUTEIBATLCS.

dopmMyna Ans onpeneneHns CKOpocTU KOppo3uW, R, MKM/rod, UMeeT crieayoLumii Bua

el

roe W — u3MepeHHas noTepsi maccel, T;
A — obwas nnowaae obpazua, cm?;
T — Bpems BblOEpKKW, MeC;
P — NNOTHOCTh (MPUBNM3NTENBHO) METANNa UMK CNnaea, r/cms;
K}, — KOHCTaHTa, 3aBMCALLAn OT BuAa matepuana u paeHas OTHOLLEHUIO Y1cna 12-10% k NNoTHOCTU MaTepuana.

(C.1)

A-T)'

C.2.4.6.2 ViccnepgoBaHue ruapaBnu4eckom XXUOoKocTu

HenocpencTeeHHO Nocne 3aBEpLUEHUA UCTBITAHWA (MO KpalHel Mepe, B 3TOT e AeHb) rMapaBnuYeckas UaKocTb
Aon¥Ha ObITb NepenuTa U3 UCMblTaTenbHOM EMKOCTM B YMCTbLIM CTEKNAHHBLIA NabopaTopHbI CTakaH C KpbIlWKoid. Bce TBep-
Oble OTNOXEeHWA CO CTEHOK UMW AHa eMKOCTW A0MKHbI OblTh NepeMelleHbl BMECTE C XNAKOCTbH. [Tpu HeobxognmocTy Ans
OTAENEHNA OTMNOXEHUA OT CTEHOK @MKOCT MOXKET BbITb MCNOMb30BaH crneynanbHbli MHCTPYMEHT.

3amepsioT UTOTOBbLIA 0OBLEM KUOKOCTU K BEIYUCNSIOT NOTEPK KuakocTu. OTCYTCTBYIOT Kakme-nubo CTporue orpaHu-
YEeHWs Ha J4oNyCTUMbIA 0OBEM NOTEpb, OOHAKO 3TW NOTEPW HEe AOIKHbI B LIENOM NpeBbiwaThk 5 % oT HadansHoro obkema.

BbInonHAwT onvcaHve BHELWHErO BMAA rMapaBnMYeckon XUOKOCTM U namepeHme nokasartens pH. Onvcanuve xua-
KOCTM JOMKHO BKMKOYATL €€ LBET, U3BMEeHEHWe LBETA OTHOCUTENBHO MCXOAHOW rMApaBnNYeCcKon KNOKOCTY, NPU3HaKK pac-
CMOEHWS XUOKOCTKM Yy OHA UMK MOBEPXHOCTU, HANU4ne TBEpPAOro ocajka unm Apyrx BulAENeHuiA.

[anee rugpaBnMyecKyro }WAKOCTb OCTABNAT B NabopaTtopHOM cTakaHe Ha 24 4, Nocne Yero BbIMOMHAKT NoOBTOR-
HOE onucaHWe BHELLHEro BMOA XUOKOCTY, BKIOYMAS ONUMcaHWe TBEPAOro ocaka npu ero Hanuyduu. lNocne aToro BbiNomnH:A-
10T OMNLTPOBaHUE MTMAPABIWYECKOW KUOKOCTW COrMAcHO MHCTPYKUMK. 3aTeM XUOKOCTb BbIAEPKMBAKT B nabopaTopHoM
cTakaHe ele 24 4, rno 3aBeplUeHUN KOTOPLIX NPOBOAAT OKOHYATENLHLIN OCMOTP KUAKOCTU U PerncTpauuvio BCEX NPou3o-
wealnx B Hell M3MeHEeHUNA.

C.2.4.7 OueHka pe3ynsTaToB M NOArOTOBKa OTYeTa

[MpoBeaeHHbIe BhILLE UCMBITAHWMA NO3BONSAIOT MONYy4aTk OLUEHKY KOPPO3MOHHOTO BO3AEACTBMA TMOPaBNNYECKON X -
KOCTW Ha pasnunyHbie MeTann4Yeckme martepuansl B YCNOBUSX TECTA UCMBbITAHUA C Y4ETOM BPEMEHU BO3AencTBUSA. [ony-
YeHHble pe3ynbTaThl CNeayeT paccMaTpmMBaTb U (OUMKCHMPOBAaTh Kak KOPPO3WMOHHYH aKTUBHOCTb rMOpaBMYeCcKon XKMOKOCTH,
HO HEe KaK CBOWCTBa MaTepuarnos.
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Kpome TOro, pesynsraTbl AalOT MHpOPMaLMIO O CTabWNBHOCTU CBOMCTB MMAPAaBIIMYECKOW KMOKOCTU MPU KOHTaKTe
C pasnuyHbIMKU METannMYecknMi Matepvanamy B YCnoBusax UcnbiTaHus. CTabuneHOCTL CBOMCTB KUAKOCTU BbIpaXKaeTca
B UBMEHEHUW €€ BHELUHEro BMaa, nokazatens pH, B obpazoeaHuy paccnoeHust U ocagka, He ABMAKLEroca NpoayKTamMu
Koppoauu. [1ng NonHoW UHTepnpeTauumn peaynstatoB HeobXxoaUMO NPOBECTU CPABHEHME MNMOMYYEHHbIX Pe3ynsTaToB C pe-
3ynesTatamMmuy UCMbITAHWIA HA CTAaBUNBHOCTL XUAKOCTM B OTCYTCTBUKM KOHTaKTa C METaNnamu.

Hwxe npuBegeHbl peKoMeHAaUMW K COOEePXaHnio OLEHKW Pe3ynsTaToB:

a) KOPPO3WOHHAs aKTMBHOCTb MMAPABMUYECKOW XUOKOCTH:

- obliee Ka4eCTBEHHOE OMUCaHWE MapaMeTpoB KOPPO3uKM 00pasuoB Kaaoro MeTanmna v ranbBaHW4eckux nap,
BKIOYAsS ON1caHve BHELUHEro BMOa, CTEMNEHU, Nppoabl (BMAa KOppo3uK) U pacnpeneneHne Koppoauu no nnowaam ob-
pasua;

- Oons obpasuoB C UCKYCCTBEHHLIMM 3a30pamMu JatoT OLEHKY (hOpMUPOBAHWSA LLENeBO KOPPO3Uu;

- onsa obpasuoB ¢ ranbBaHUYECKMMU Napamu OLEHMBAKOT TEHAEHUMIO K 3MIEKTPOXMMUYECKOW KOPPO3UM MeHee
3MNEeKTPOXMMUYECKM aKTMBHOIO MeTarnna B nape;

- MoTepsa MacChl KaXaoro UCMbITLIBAEMOro MeTanna Kak yHKLUMA OT BPEMEHU UCMLITAHUS;

- YCTaHOBMEHHasa CpedHAs CKOPOCTb KOPPO3UW, BLIpaXEHHAsA B MKM/rof, B KOHLE KaXOoro neproaa UCnbITaHus
(3 mec onsa 20 °C n 60 °C, 6 Mec 1 rog Ans makcumansHONW TeMNepaTypbl);

- 3@aBMCUMOCTb OT BpEMEHW MAaKCMMaribHON rmyBuHbI MMTTUHIOBOW KOPPO3WK;

- KayeCTBEHHAsA OLEHKAa KOPPO3MOHHOM aKTUBHOCTK rMapaBnnyecKol XakocTu (noTepsa Mmaccsl 06pas3uos 1 no-
KarnbHble KOPPO3MOHHbLIE BO3ASMCTBMA) KaK (DYHKLMA OT BPEMEHM;

b) cTtabunbHOCTL CBOWCTB rMApaBrUYeCcKOn KUAKOCTU:

- nokasatenb pH XUOKOCTU W ero M3MEHEHUs] OTHOCUTENLHO NEpBOHaYansHOM BenWyvHbl. Ha ocHoBe cpaBHe-
HWA pe3ynkTaToB 3amepa nokazaTtens pH XWaKocTW B NPUCYTCTBUM MeTanna v XWAKOCTW, He B3aUMOLENCTBOBABLUEN C
MeTasnomM, roTOBAT 3aKIi0YeHWe O BNUSAHUA MeTarnnoB Ha 3HadyeHus pH. Kputepun ycnelwHoro NpoxoXaeHus NenbiTaHns
ONS OJaHHOrO NnokasaTens OTCYTCTBYIOT;

- W3MEHEHWE LIBETA MMAPABMUYECKON XUAKOCTU B pe3ynkTaTe B3auMoAeNCTBUA ¢ pa3nuyHeIMK MeTannamu. Kpu-
TEPWU YCMELIHOTO NPOXOKOEHUA UCTBITAHUA ONA AaHHOIO NoKasaTens oTCYTCTBYHOT;

- KAGYeCTBEHHOE OMUCaHWE TBEPObIX OTNOXEHUA UMW OPYrUX BelaeneHun, obpa3oBaBLUMXCA B rMOpPaBnnyecKomn
XUOKOCTW. KpuTeprem ycneLwHoro NpoxoxXaeHnsa UCnbITaHUs ABMAETCA OTCYTCTBME 3HAaYMTENBHOIO KONWMYECTBa NPOLYKTOB
KOpPPO3uK 1 OPYr1X TBEPAbIX OTNOKEHWIA B KOHLIE Neproaa UCMbITaHus.

C.2.4.8 MNowarosas npouenypa

C.2.4.8.1 MNogroToBKka 0bpasLo.

Pab6ota c obpaauamu gormkHa beiTb NPOBEAEHa B NepyaTtkax afs UCKMoYeHUs 3arpa3HeHns obpasuoB.

[ns kaxgoro TeMnepaTypHOro peKumMa UCTbITAHWA W KaXKO0ro neproaa UCreliTaHus oMKHO BbITe MOArOTOBMAEHO MO
TPW MOEHTUYHbIX 0Bpa3sua. [Ins kaxagoro Buaa metanna obpasubl JoMmkHbI ObITh BblAepKaHbl B MAEHTUYHBLIX EMKOCTAX MpK
20 °C n 60 °C Ha nNpoTshKeHWM Tpex nepuoaoe UchelTaHuid. [Npouenypa BKNOYAET cnegyowume waru:

a) HaHeceHue Ha ob6pa3subl OEHTUDULMPYIOLLEA MAPKUPOBKY NOCPEACTBOM FPABUPOBKM UMW ApYruM cnocobom;

b) obezxupuBaHue obpasLoB NOCPeACTBOM NOrpyxeHus B auetoH Ha 10 MUH;

c) npombiBka 0Bpa3LOB B NPOTOYHON BOAE;

d) okyHaHwe obpa3uoB B 96 Y%-Hblil pacTBOP 3TUIIOBOTO CNUPTA;

e) BblTupaHue 0bpa3uoB HACyXx0 TOHKUMKM ByMaXHbIMK candeTkamu;

f) octaBneHuve obpasuoB Ha HOYb ANS NPOCYLUKW (B MOMELLEHUA He AOMKHO BbITh NbINKX) UNK NPocyLUMBaHWE 06-
pasLoB B ne4un npu Temnepatype He 6onee 70 °C;

g) B3BELUMBaHWE Kaxaoro obpasua v 4acTu ranbBaHWYECcKUX nap ¢ TovHocTeo fo 0,1 wr;

h) cobupaHue ranbBaHW4eCKUx nNap ¥ 06pa3LoB C UCKYCCTBEHHBIMU 3a230paMy;

i) 3akpenneHwne HUTK Ha 0OpasLax 1 NogeeLlMBaHue 06pa3LOB Ha BHYTPEHHEN CTOPOHE KpbILKK cocyaa. Mpu aTom
obpasubl OMKHBI HAX0AUTLCA He MeHee YeM B 1,5 cm OT gHa cocyaa, a YPOBEHb XKUOKOCTM Hag BEPXHMM Kpaem obpasiLoB
OomkeH 6bITb He MeHee 1,5 cm. O6pasubl B eMKOCTM A0MKHEI ObITh pacnonoxeHsl TakumM obpasom, 4Tobbl OHU He Kaca-
nuUck apyr Apyra unv CTEHOK eMKOCTHU.

Tenepb obpasLbl rOTOBLI K MPOBELAEHUIO UCTIBITAHUA.

C.2.4.8.2 lNogroToBKa pacTBOPOB:

a) oThunLTPOBLIBaHWe Heobxoanumoro obbema ruapaBnuyeckon XUOKoCTH;

b) npuroToeneHwe pacTtBopa rMApaBnMYECcKOn XUAKOCTH, BKMoYawLwero 10 % obbemMa UCKyCCTBEHHON MOPCKOW
BOAbI, NPUrOTOBMEHHOM COrNacHo NpunoxeHuo OA;

C) uamepeHve nokazaTtens pH YMcTol rMapaBnNUYEcKOr KUOKOCTM U TMAPABANYECKOW XUAKOCTW ¢ AoGaBneHvnem
MOPCKOW BOObI;

d) oTmepmBaHue HeobxoaumMmoro obbema rugpaBnMyeckon XUOKOCTU (YMCTOW U ¢ nobaBneHMeM MOPCKOW BoAb!) U
nepenuMBaHne B KXyl eMKOCTb. TOYHOCTb M3MEPEHMA NMPK NOAroTOBKe TpebyemMoro obbemMa XUOKOCTU J0MMKHA COCTaB-
naTb £ 5 mn.

C.2.4.8.3 MNpoBeaeHWe ucnbiTaHua:

a) pasmMelleHne 00pa3uUoB B eMKOCTSX AN NpoBefeHus UcneiTaHusa B cooTBeTcTBUU ¢ C.2.4.8.1, nepedncneHue i).
EMKOCTW JOMmKHBI BbITh pacnonoeHsl BEPTUKanbHO;

7

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 77 /118
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71160-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68090
https://gostexpert.ru/gost/gost-71160-2023?utm_source=pdf&utm_medium=68090&utm_term=page

rOCT P 71160—2023

b) HakpbiBaHME eMKOCTM KPbILLIKOW WK YCTaHOBKa repMEeTUYHON KPbILWKK B COOTBETCTBMWM C TpeboBaHwsMK, 06-
YCIMOBMEHHBLIMA TEMMNEPATYPON NCMbITAHWS;

C) Harpee eMKOCTUW [0 COOTBETCTBYIOLLEN TeMNepaTyphl;

d) perynspHoe NpoBefeHre BU3yankHOro OCMOTpa EMKOCTU Ha Hanuyue yTeuky XakocTu. B cnyyae obHapyxeHus
CrnenoB yTeYkM (MNK BUOUMBIX Kanenb) OCTAaHOBKA UCMbITAHWA ANS AAaHHOW EMKOCTU U Ha4aro UcnbiTaHus (3aHoB0).

C.2.4.8.4 Viaene4enve obpasuos, BoioepkuBaeMblx npn tTemnepatype 20 °C u 60 °C, cnycta 3 Heg v 6 Hen:

a) u3BnevyeHne emKocTu u3 obopynoBaHus, obecneunBaroLlero Tpebyemoe 3HavyeHne TeMnepaTypsl;

b) cHmxeHWe TemnepaTypbl eMKOCTW, Harpeton go 60 °C, go Temnepatypbl, 06ecnevmBaroLLel BO3MOXHOCTE Aalb-
Helwel paboTbl; NpY 3TOM BPEMS OCTLIBAHWS HE JOIMKHO npeebiwaTh 1 y;

C) OTKPbITME EMKOCTU U CHATWE KPbIWKK ¢ 06pa3uoB; Npu CHATWUW KPbILKK cneqyeT uaberats NoTepu }KUOKOCTU B
EMKOCTH;

d) 3ameHa KpbILLIKW 3anacHON KPLILLKOWR;

€) U3BnevyeHne M3 eMKOCTK Tpex obpasLoB, Nepuon UCMLITAHUA ANA KOTOPbIX 3aBEPLLEH, CHATUE 3anacHbIX KpbILLEeK
c obpa3uoB, ycTaHOBKA B EMKOCTb OCTaBLUMXCS 06pasLoB;

f) ycTaHoBka emkocTu B 0bopyaoBaHve, obecnednBatollee Tpebyemoe 3Ha4yeHne TeMnepaTyphl;

g) BBINOMHEHWE aHAMNOrMYHOW NOCNEeA0BaTENBHOCTH LWAroB ANA OCTalnbHbBIX EMKOCTEN.

[No 3aBepLeHnio Bcex Waros 0bpasubl, M3BNeYeHHble cnycTa 3 wunu 6 Heg npu Temnepatype 20 °C n 60 °C, roTo-
Bbl K O4YWUCTKE W aHanuay.

C.2.4.8.5 3aBeplleHne ucnbITaHWA

[aHHaa nocnenoBaTensHOCTE MPUMEHMMA K EMKOCTSM, NS KOTOPLIX 3aBepLUeH nepuog ucnsitadusa (12 Heg npu
Temnepartype ucnbitaHua 20 °C n 60 °C), a Takke ANA eMKOCTEN, UCMNBITbIBAEMbIX NMPYU MakcumMansHown paboveln Temnepa-
Type, yeenudeHHon Ha 10 °C, yepes nepuogkl 1, 6 n 12 mec. [Ina 3aBepLueHUs UCNbITAHWIA crnegyeT:

a) u3enevb eMKOCTH M3 obopydoeaHus, obecnevmBaroLlero Tpebyemoe 3Ha4yeHne TemnepaTypsl;

b) emkocTM ocTyauTb OO TemnepaTtypbl, obecnednBaiolLeld BO3MOXHOCTL AanbHelweln paboTsl, Npu 3TOM Bpems
OCTbIBAHWS HE JOMKHO NpeBbILATE 4 u;

C) OTKPbITb EMKOCTb M CHATb KPbILWKY C 0OpasuamMu; npy CHATUW KPLILWKKA cnegyeT u3beratb NoTepu XKUOKOCTU B
EMKOCTH;

d) paamectuTb 06pa3subl B cooTBeTcTBUM ¢ C.2.4.8.7;

€) ecnu B MpoLecce UCMbITaHUA UCMOMb30Banach He CTEKNAHHAA EMKOCTb, TO MepPenuTh KMOKOCTb B YUCTbINA CTe-
KNSAHHBIA NabopaToOpHLIA CTakaH C KpbILWKOW. Bce TBepable OTNOXKEHUA CO CTEHOK UMW OHA EMKOCTH JOMKHbI BbITL Nepe-
MelLleHbl BMecTe C XWAKOCTblo. BeinonHuTe ykasaHus C.2.4.8.6.

C.2.4.8.6 ViccnegoBaHune U oUeHKa CBOWCTB rMApaBnMYeCcKon XUAKOCTM NOcrne UCTMbITaHuA

[ns atoro Heobxoaumo:

a) u3MepuTb 0B6LEM rMOPaBNUUYECKON XUOKOCTU € TOYHOCTLIO * 5 M,

b) namepuTb Nokazatens pH rugpaBNUYeckon XMOKOCTH;

C) BBLIMOMHWUTL KA4ECTBEHHYHD OLIEHKY BHELUHEro BUAA KWUOKOCTU W MPOBECTWU CPaBHEHUE C NapameTpamMmu XUOKo-
CTW, HE YYacTBOBaBLLEN B UCNbITaHWAX. HeobxoouMo OLUEeHWTL LBET XUOKOCTU, HANUYME paccnoeHns, TRepAbIX YacTul u
B3BECEW N T.0.;

d) 3aKkpbiTb NaGopaTOpHbLIA CTakaH M oCcTaBUTb NPOBY rMapaBnUMYECKON KUAKOCTK Ha 24 4, Nocne 4Yero NoBTOPHO
M3MepuTb Nnokasatens pH;

€) NponycTUTbL MMOPaBNUYECKYH XUOKOCTL Yepes UNLTP U OCTaBWTL ee elle Ha 24 4. Elle pa3 namMeputs nokasa-
Tenb pH;

f) nocne npocylwkn Ha BO3ayxe coaepXumoe cunsTpa crnenyeTt uccnenosaTts U onucats. BagelwveaHue He Tpeby-
ercs;

g) NPOBeCTW OLEHKY pe3yneTaToB Ha COOTBETCTBUE YCTaHOBMEHHbBIM KpUTEPUSM;

h) npv npoBegeHWn oLEHKK WU NOArOTOBKE OTYeTa HeobxooMMo AenaTh kak MoxHO Bonblie doTtorpacuil uccneay-
eMbIX 06pa3uos.

C.2.4.8.7 ViccnegoBaHue U oueHKa MmeTannuyeckux obpasLos nocne UcnbTaHus

Bce pabothl ¢ 0bpa3suyamu JomkHel ObITh MpoBedeHbl B nepyaTkax. [prveeneHHasa npoueaypa npumMeHuMa Ko BCcem
obpasuam, BKNodYasa obpaslbl, M3BMEYEHHbIE N0 3aBeplueHnto 3 v 6 Hen nocne Bblaep:xvBaHuA npu Temnepatype 20 °C
n 60 °C.

[nsa nccnegoBaHua Heobxoanmo:

a) NpoOBECTW BM3yarbHbIA OCMOTP Cpa3y Nocre M3BMeYEHWA U3 UCMbITAaTENbHOW eMKocTW. [Insa obpasuos, BKkI4a-
HOLWMX ranbBaHUYECKUE Mapbl U/WMINKW UCKYCCTBEHHBIA 3a30p, OCMOTP MPOBOAAT A0 OTCOeAMHEHUs YacTein obpaauoB apyr
oT gpyra. [laTe oUeHKy cOCTosHUS 00pa3LoB, BKMOYasA UX BHELWHWIA BU, a Takke pacnpedeneHe 1 Benu4uHy Koppoaun
Ha Ka4yeCTBEHHOM YPOBHE (HanpuMep, caMmas He3HauyuTenbHasa, He3Ha4YUTeNnbHasa, CpeaHsasa, 3HaunTensHaa 1 T. 4.). Ans
00pasuUoB C UCKYCCTBEHHBLIM 3a30pPOM W ranbBaHWYEecKMX nap Heobxogumo obpaTuTe BHUMaHWE Ha pa3BUTUME KOPPO3un
OKOITO OTBEPCTWUA ANA YCTaHOBKM BONTOB;

b) cHATb kax Okl 06pasel ¢ NoABECKU, NPOMEITE MPOTOYHOW BOAOKW U yAANUTe NPOAYKThLI KOPPO3UW MATKOW LLIETKON.
[nga 06pasLoB ¢ MCKYCCTBEHHLIM 33a30p0OM U ranbBaHWYECKO Napoi npoLeaypy NPoBOAST nocne pasbopku obpasua ana
KaXaoro MeTannM4eckoro anemMeHTa;
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C) cnerka NpoOMOKHYTb Kaxabli obpasel, TOHKOW ByMaykHOW candyeTkom U cpasdy OnyCcTUTb B XMMWYECKWIA peareHT
ansa ouncTku. Beibop peareHTa ocylecTBnaOT B cooTBeTcTBUM ¢ Tabnuuen C.3 (makxke cm. [18]);

d) nocne XMMWUYECKOW OYUCTKA NPOMBITE 0Bpasubl B NPOTOYHOW BOAE, OKYHYTE B 96 %-Hblli pacTBop aTWUMOBOro
cnupTa, NPOMOKHYTE Kax bl oBpasel, TOHKOW ByMaxHOW candeTkol U BbICYLIWTL HA BO3OyXe B TeYeHWe HOYM UMK ro-
CpPEACTBOM Harpeea;

e) B3BecuTb 0bpasupbl, BKMNOYAs OTAENbHbIE YacTW ranbBaHWMYECKMX nap, paccyutatb noTepio Maccbl obpasuos v
nepeBecTW Nony4eHHble Pe3ynbTaThl B CKOPOCTL KOPPO3WUK, BbIPaXeHHYo B MKM/rod, B COOTBETCTBUK ¢ Tabnuuen C.4;

f) nccnegosate 06pas3sLbl HEBOOPYKEHHBIM FMa30M M C MOMOLLbH MUKPOCKOMNa C COOTBETCTBYIOLMM YBENUYEHNEM.
[aTbe xapakTepucTuKy KOPpPO3MOHHOMY BO3AEWCTBMIO NOCPEACTBOM OnwucaHusa (hopMbl KOPPO3UW, €€ pacnpocTpaHeHus
W pacnpegeneHus no nnowaau obpasuos. [aTe KA4ECTBEHHYIO OUEHKY YMCTY, PasmMepy W pacrnonoXeHWio NokanbHbIX
CrnedoB KOPPO3UOHHOMO BO3AEWCTBUIS;

g) UCKMK4MUTL U3 pacCMOTPEeHUs cnedbl KOPPO3UOHHOMO BO34eNCTBUS, 0BYCNOBNEHHbIE BNWAHWEM KpaeB 06pa3LoB,
KpenexHbIX OTBEPCTUIA UMW TPaBUPOBKU;

h) npu HanWMuuMKM NokanbHLIX OYaroB KOppPo3uW (MUTTUHIOBaa UMK LWeneBasd Koppo3us) BeiBpaTe € NOMOLLBID CO-
OTBETCTBYHOLLENO MHCTPYMEHTa NATe Hanbonee KpymnHbIX Mnu rmyBokux ovaroB. TOYHOCTE M3MepeHUs OomkHa bblTe He
mMeHee £ 5 MKM;

i) BbIBpaTh o4ar Koppo3uK, MMEetoLLMA HanbonbLwyto ryBbuHY, ANA CpaBHEeHWsA C YCTaHOBNEHHbLIM KPUTEPUEM,;

i) AnA ranbBaHWYeCKMX Nap AaTe OUEHKY BAWSHWA ranbBaHW4ECKOrO KOHTaKTa Ha pasBuvTUE KOPPO3WWM U YPOBHHO
3MNEeKTPOXUMMUYECKOI KOPPO3MN MeHee 3MeKTPOXMMUYECKU aKTMBHOro MeTanna (YrnepogucToi ctanm);

k) Ans oBpasuoB ¢ MCKYCCTBEHHBLIM 3230POM ATk OLEHKY BNUAHWS 3330pa Ha PasBUTUE KOPPO3UK U BOCTIPUMMYM-
BgocTu meTtanna (ctanu AISI 316, 17-4 PH nnun aHanorvyHble) K LENeBOi KOPpo3uu;

[} BBINOAHWUTE @aHaNM3 3aBUCUMOCTU KOPPO3WOHHBIX NMPOLECCOB OT BPEMEHW U ONpeaennTe (Hanpumep, C NOMOLLbIO
gvarpaMMel 3aBMCYMOCTM MOTePb Maccel OT BPEMEHMU), KaKk MEHSETCH CKOPOCTb KOPPO3WK (YMeHbLUaeTcs, ocTaeTcs no-
CTOSIHHOW WUNK YBENUYMBAETCH CO BPEMEHEM);

m) MPOBECTU MPOBEPKY MNOMYYEHHbLIX PEe3yrnbTATOB HA COOTBETCTBUE KPUTEPUSIM YCMELUHOMO NPOXOXAEHWA WUCTbI-
TaHusg,;

n) nNpu NPOBEAEHWNM OLIEHKM W MOArOTOBKE OT4eTa Heobxooumo AenaTh Kak MoxHO bonblue chotorpaduini uccnegy-
eMblx 06pa3uos.

C.3 TpeboBaHMA K CBOMCTBaM rMapaBrnuyecKUX KUAKOCTEN HAa OCHOBE Macna

C.3.1 TexHuueckue ycnoBMA Ha NpoBedeHUe UCTIbLITaAHUI

Mepen Hayanom WCMbITAHWA OOMKHO ObITb BbIMOMHEHO NMpeABapuTensHoe (hUNbTpOBaHWME TMOPABIMYECKOR XKWUa-
KOCTM.

®OuUneTpoBaHWE NPOBOAAT B AMHAMUYECKOW UCTIBITATENBHOWM YCTAHOBKE, NPW 3TOM MUHUMAnbHLIA 06beM cunsTpara
OOIMKEeH B CEMb pa3 MpeBbIlaTe 0bbLeM pe3epByapa yCTaHOBKW, MO0 NOCPEACTBOM OAHOKPATHOMC NMPOMYCKaHWUS KUOKO-
cTK Yepe3 membpaHHbiin unetp (Millipore nnn aHanorvyHeld dunetp). KoaddununeHTt dunetpaunm B dunetpa guHa-
MWYECKOW UCMNbITATENLHON YCTAHOBKM ANA YacTul, pasmepom 5 MKM gormkeH BeiTe paBeH unu Gonblue 200. Pasmep nop
meMOpaHHOro (puneTpa QOIMKeH cocTaBnAaTe 1,2 MKM.

C.3.2 O6wue nonoxeHUs

TpeboBaHWs K CBOMCTBaM rMapaBnMYecKnx XnaKocTeln Ha ocHoBe Macna npueedeHsl B C.3.3—C.3.11.

VaroToBUTENb XUAKOCTW AOMKEH NPOBECTY UCTLITAHWS ANA NOATBEPKOEHMA COOTBETCTBMA COCTaBa XKUAKOCTH Tpe-
GoBaHusMM HacTosAlwero ctaHgapTa. [na noaTBepKOEHUS COOTBETCTBUS XWUOKOCTb AOMKHA COOTBETCTBOBATL YCTAHOB-
TIEHHBIM KPUTEPUAM UMK NPEBLILLATL MX.

C.3.3 BHelWwHMA BUA KNOKOCTU

MmopaBnuyeckas XUOKOCTb OOMKHA ObiTh YACTOW, MPO3paYHON, ManoBa3KoN U He A0MKHA COAepXaTb B3BECH.

C.3.4 CopepxaHue BoAbI

CopnepxaHue BoAbl onpedensoT metogoM Kapna-®uwepa B cooteeTcTBUM ¢ [TOCT P 54281.

C.3.5 Temneparypa TeKy4ecTun

TemnepaTypy TeKy4ecTu onpeaenaioT B cootBeTcTBUK ¢ FOCT 20287, Npy aTOM KpUTEPUEM COOTBETCTBUA ABMNAET-
c MMHUMarbHoe 3HaveHre MuHyc 10 °C.

C.3.6 TemnepaTypa BCNbILWKK

TemnepaTypy BcnbiwkK onpegenaoT cornacHo FOCT /SO 2719. Kputepuem cooTBETCTBUA ABNAETCA TeMnepatypa
He meHee 140 °C.

C.3.7 Kopp0o3MOHHbLIe UCNbITaHUA

AHTUKOPPO3MOHHbIE CBONCTBA XKUOKOCTU ONpPeaensakT B COOTBETCTBUM C delicmayruwumMu HopMamusHbsiMu mpebo-
gaHusMU 8 obrracmu UCMbIMaHUs aHMUKOPPO3UOHHBIX Xapakmepucmuk audpasnuyeckux xudkocmell Ha ocHose Macsna
(cm. makxe [23], pazgensl 9 1 10). JomkHel 66ITe NpoBeaeHsl 06a UCMLITaHUA B TedeHne 24 4 npu 60 °C ¢ Mcnons3o0BaHu-
€M KOHTponsHoro obpasua, W3roTOBRNEeHHOTO W3 CTaHAapTHOW yrnepoaucToi ctanu. Kputepnem cooTBeTcTBUA TpeboBaHK-
M ABNAETCH OTCYTCTBUE CNESOB KOPPO3WUK.
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C.3.8 Npoeepka NnpoTUBO3aAMPHLIX U CMa3biBalOWMX CBOUCTE

C.3.8.1 O6wume nonoxeHus

K aBymMm cTaHaapTHbIM Mpoueaypam OLEHKW NMPOTMBO324MPHbLIX M CMaabiBaloLWMX CBOWCTE (hniovaoB HA BOOHOW U
MacnsHo OCHOBE OTHOCHATCSA MCMbITaHWA B cooTeeTcTBUM ¢ MOCT 32502 (McnbiTaHuA Ha 4-wapukosoin mawuHe Wenn) n
MOOMOULMPOBaHHBIN METO[ UCTIBITAHWA Ha ycTaHoBKe Panekca.

C.3.8.2 UcneimaHue Ha 4-wapukosou Mawure enn

Onpepensgemsblit no FTOCT 32502 metoq CnyXWT ONA OLUEHKM cMa3sblBalolwmx cBOWCTB Macen. OueHKy npoBoadar
nyTemM onpeaeneHnusa HarpyakyM CXBaTbIBaHWS, T.e. Harpy3ku, Npy KOTOPOA MPOUCXOAWT HaYansHOe NoKanuM3oBaHHoe crnnae-
neHne MeTanna Mexay TPYLWUMNCH NOBEPXHOCTAMM UCNbITYEMbIX LUAPMKOB, @ M3HOC NPOUCXOAMT NPU NOCTOAHHO HW3KOW
Harpy3ake. MuHumaneHele TpebyeMble xapakTepucTuki npeacTtasneHsl B Tabnuue C.5

Tadtnuua C.5— MuHUMarbHLIE XapakTEPUCTUKA M3HOCOCTOMKOCTH

Xapaktepuctvka chnionaa Ha MacnsHoi ocHoBe 3Ha4eHns
Harpyaka cBapvBaHus He meHee 2,26 kH
Harpyska cxBaTblBaHmA He menee 0,49 kH
CpegHuii gnameTp NaTHA U3Hoca He 6onee 0,60 mm

C.3.8.3 McnbiTaHue Ha ycTaHoBKe Panekca

MogudmumpoBaHHbIA MeETOO UCMBITAHUA Ha ycTaHoBke Panekca (kak onpedeneHo B nepeyucneHuun b) C.2.2.12)
CMYKUT ANS OLEHKM CMa3sbiBaloLLei cnocoBbHoCTM xuakocTu. Kputepnem coOOTBETCTBUS ANA UCNBITAHWA METoAoM A ABns-
eTcs Harpyska 1,33 kH ans momeHTa BpalleHua MeHee 2,26 H-M. Kputeprem cooTBETCTEWMS ANS UCMbITAHUA METOAoM B
ABNAETCA M3aMeHeHne He Bonee 4em Ha 15 % BENMYWHBI MOMEHTa BpalleHus (Kak ykazaHo B MeTode A) 1 noTeps Macchbl
uandel Ha Benu4mMHy MeHee 0,2 .

C.3.9 CoBMecTUMOCTL C 3riacToMepamMu

CoBMECTMMOCTb C 3rnactomMmepamMu AomKHa ObiTh onpeneneHa B COOTBETCTBUM € OelicmeyoujumMu HoOpMamueHbIMU
mpe6osaHusiMu & obrniacmu ucrbimaHul ceolicme pe3uHsl (makxe cM. [19]), npy 3TOM KpUTEpPUKU COOTBETCTBUA U BUAbI
VCMbITBIBAEMbIX 3NACTOMEPOR OMPELENSEeT 3aKa34uk.

Penpe3seHTaTMBHas COBMECTUMOCTb AOSBPKHA OLEHWUBATLCA COMMacHo delicmeyrouuM HopMamusHbIM OOKYMEHMam
8 obnacmu ucrnbimaHul ceolicme pe3uHbl (makxe cM. [19]) Ana TUNWYHbBIX 3NacTOMEPOB, YKasaHHbIX Hue. [JaHHas npo-
Lueaypa npegHasHadeHa Ans onpefeneHvs BMUAHUA rMapaBnuyeckmx XXUOKOCTel Ha anactoMepsl, 0bbIYHO Ucnonbaye-
Mble B cucteme ynpasnernus CrNO. MuHuMansHas npogomkuTensHOCTE BO3AeNCTBUA cocTaenaeT 168 4 npu Temneparype
70 °C. OgHako ans onpegeneHnsa BpemeHn ctabunusauumn pekomenayetca Gonee AnNMTENbHOE UCMbITAHWE (Kak NpaBuIo,
He meHee 2000 y).

K TMNWYHbIM 3nactoMepam MOXHO OTHECTU ByTaaueH-HUTPUIbHBIA Kay4yyK (C BbICOKUM WM CPEOHWUM COLAEp:KaHueM
HUTpWUNA) U PToPYrNepoaHbIi anacTomep.

C.3.10 CoBMeCTMMOCTb C TepMomnnacTamMmu

COBMECTMMOCTb FMAPaBNNYECKON KUAKOCTM C TEPMONNacTamMu, UCNoNb3yeMbiMU NP U3FOTOBMEHWW LUNaHrokabe-
nen Unu rmbKNX LUNAHIoB, NMPUMEHSIEMbIX ANS NOAKMIOYEHUA 060pyAOBaHUS K OKOHEYHOMY YCTPOWCTBY LWinaHrokabens,
JOMKHa NOATBEPXOATLCA C MCMOMb30BaHMEM METOA0B, MPUBEAEHHbLIX B Jelicmsyrouux HopMamueHbix OOKyMeHmax rno
rpoekmuposaHuro wWnaHesokabened (makxe cm. [13]).

MeToabl ncnbiTaHWa ¥ KPUTEPUN COOTBETCTBUS A1 TEPMONNACTOB, UCNOMb3yeMbIX MPY M3rOTOBMNEHUWN U3OENWUIA, HE
OTHOCALLMXCA K LinaHrokabensm ynpaeneHus, LOMKEH ONpeaenaTh 3aKasumk.

C.3.11 CTabunbHOCTb CBOMCTE r’MAPaBNM4YeCKON XUOKOCTH

[MprHKMMan BO BHUMAHWE, 4TO NPOAOMKATENBHOCTL BonblUMHCTBa NpoekToB cocTaenseT 10—20 neT, HeM3MEHHOCTb
CBOWCTB I'iApaBnn4ecKom XXNOKOCTW Ha NPOTSXKEHWW ONUTENbHOMO NEPUOLA BPEMEHW ABNAETCA KpalHe BaXKHbIM Mokasa-
Tenem. JomkHbl ObiTb NOArOTOBMNEHLI COOTBETCTBYIOLLME OaHHbLIE, XapaKTEPU3YIOLLME TMAPaBIUYECKYH KUAKOCTb, OOHAKO
1nx 06bEM, METOABI UCTIbITAHWA M KPUTEPUU MX YCMELLHOMO NPOXOXAEHNS A0MKHBLI ObiTh COMMacoBaHbl C 3aKa34yMKoM.

Kak MUHUMYM, NpOSOMKUTENBHOCTE UCTBITAHWA A0MKHa cocTaenATe He MeHee 2000 4 npu Temnepatype MUHYC
10 °C, 0 °C n 70 °C, a Tarke OOMKHbI BbITE NpOBeAeHb! UCMBITAHWA NPV TeMNepaType, npesbiwatowen Ha 10 °C makcu-
MarbHYyK TemnepaTtypy npu akcnnyatauud. [pu NpoBedeHnn UCMbITaHWA NPY MakcUManbHOM 3HaYeHWM TemMnepaTtypbl
[OMKHbI BbITh MCNONb30BaHbl FTEPMETUYHBbIE EMKOCTM M3 KOPPO3UMOHHOCTOMKOrO Martepuana, npeaHasHayYeHHble Ans 3Ke-
nnyarauum npu rnoBbILUEHHOM OaBNEHUN.

B oTueTe 0 pesynsTatax UCnbiTaHWUsa OOMKHBI BbITh NPUBEAEHB! CBeAeHUA 06 U3MEHEHUW BA3KOCTU rMAPaRMNMYECKON
xuakocTtu npu Temneparype 40 °C 1 o BenuymnHe TBEPAOr0 0cajka Ha OOWH NMUTP KUOKOCTU.

CtabunbHOCTL (HM3NHECKMX CBOWCTB XWOKOCTW AOIDKHa OueHWMBaTbcs npu paboder Temnepartype, a Takke npu
MWHUManbHOW M MaKCHMarnbHOW NpOeKTHOW TemnepaTtype. OueHka OOMKHA NokasaTb, 4TO CO BPEMEHEM MNPy 3afaHHOM
OaBNEHNN M NOCTOAHHBIX YCIOBUAX HUOKOCTb OCTAeTCH OOAHOPOAHOW M He 0Dpa3yeT MHoroasHyo cuctemy. Miccnenoea-
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HUA Taloke JOMKHBI BKIIOYATE OLEHKY BIIMSAHWUA 3arpsa3HeHnsi CUCTeMbl MOPCKOW BOAOWN Ha CTabunbHOCTE rMapaBnuyecKoi
KNOKOCTN.

C.3.12 Bo3pelcTBME Ha OKpYXaroLwyo cpeany

C.3.12.1 Obuwme nonoxeHus

CnegyeT n3berate MCMoONb30BaHWSA METAMNMOOPraHNYeckux coeguHeHnin. VicneitaHus JomkHel BelTe NPOBEOEHb! B
COOTBETCTBUM C MHCTPYKUMAMK OSPAR [24].

KpuTepuu cooTBeTCTBUA AOMKHBI ONpeaenaTbCsa UCXoas 13 TpeboBaHuii 3aKkoHo4aTeNnbCTBa.

C.3.12.2 TpeboBaHusi K MHOpMALIMK NOMb30BaTENS

B tabnuue C.6 npvBeneH nepeveHs CBOWCTB MMAPaBNMYECKOM KUAKOCTY, NPeaocTaBnNaeMelX NPOU3BoaAUTENEM 3a-
kazuuky. CBorcTBa O0MmKHbI BbITh NOATBEPKAEHBI NPOM3BOAMTENEM NOCPEACTBOM NPEAOCTABMNEHUA PE3YNLTATOR YKasaH-
HbIX B Tabnuue MeToO0B MCNbITaHWIA.

Tabnuya C.6 — CeoicTBa rMapaBnMyeckon X1MaKocTu, NpedocTaBnaeMble Npon3soanTenem

CeolictBa Meton
lMnotHocTh FOCT P UCO 3675
Kunematuueckan saskocts npu 0 °C, 40 °C 1 100 °C fOCT 33
OBbemHbIM MOgYNb YNPYrocTu [25]
[MeHoobpasyiolwme cBolCcTRa FOCT ISO 6247
CTteneHb YACTOThI FOCT 17216, [7]

C.4 MeToabl UCNbITaHUA

C.4.1 MoauduvuMpoBaHHLIN MeTO4 UCNLITAHMA XUAKOCTHU Ha ycTaHOBKe @anekca

Mpw npoBeaeHUn UcnbITaHWA Ha ycTaHoBke Panekca ucnonsaykTes Asa metoga A n B. B npouecce Tecta B ucnbi-
TLIBAEMYIO TMOPABNUYECKYIO KUOKOCTL NOrpyXakT Aea bnoka ¢ V-06pasHbiMi Bbipe3aMu U cTanbHyto uandy.

Mpw npoBeneHUM UCNbITaHUA METOAOM A NpuKnaabiBaemyto Yepes bnoku ¢ V-obpasHbiMi Bbipe3amu K Lande Ha-
rPy3Ky nocrnenoBaTenbHO YBENMMUMBAKT ¢ warom 445 H 0o gocTuKeHWs MakcMManbHOro 3HadeHus Harpyskm 1,33 kH.
MMocrne kaxporo yBenvYeHUA OCYLLECTBMAETCA BO3AEWCTBME C MOCTOAHHOW Harpy3kon B TeveHue 1 muH. [nda kaxgon
BESTMHMUHBI HArPY3KU PErMCTPUPYHOT BpallaloLmMii MOMEHT, MPOMNOPLMOHANBHLINA CUMNe TPEHUS, 1 YACNO 3yObeB, Ha KOTopoe
HeoBX0AMMO NOBEPHYTL XpanoBoe KOeco ANd NogaepXaHua NOCTOSHHOIO 3Ha4YeHusA Harpy3kn. Ha ocHOBaHUKM Nony4eH-
HbIX OaHHBIX CTPOAT rpadMKK 3aBUCMMOCTU KPYTSLLErO MOMEHTa OT MPUMOXKEHHOW HArpy3kmM u yucna 3ybbeB noBopota
XparnoBoro Korneca OT NPUNOXEHHOW HarpyaKku.

McnbiTaHMe meTogom B npoBogAT cpasy e nocne 3aBepLUeHWs UCNbITAaHWA MeTOA0M A C UCMONb30BaHWEM TEX Ke
UCNbITbIBAEMBIX YacTei. cnbiTaHne NPOBOAAT NPW NOCTOAHHOW Harpy3ke pasHor 1,33 kKH B TedeHne 30 MuH. B npouecce
UCMbITAHUS TaKKe NMPOBOAAT 3aMep KPYTALLEro MOMEHTa M Yncna 3ybbeB npu NOBOPOTE XpanoBoro koneca. Pesynerathl
UCMbLITAHUS NPEACTABNAIT B BUAE rpadiuKoB KPyTHALLEr0 MOMEHTA OT BpEMEHM U YMcna 3yBLeB Npu NOBOPOTE XparnoBoro
Koreca OT BpeMEHM.

C.4.2 UcnbiTaHre cMa3biBawLWMX CBOMCTB XXUAOKOCTHU C UCMOMNMb30BaHUEM MawnHbl Panekca

C.4.2.1 Metog A: Harpy3ka oT 0 kH go 1,33 kH. CnenyeT:

a) BCTaBWUTb B YCTAHOBKY HOBYIO Landy v brioku ¢ V-o6pasHbiMK Bbipe3amMu. 3anonHUTb EMKOCTE HOBOW UCMbITbIBA-
eMOoU rmapaBnmuyeckoi XMOKOCTbIO. 3anycTTe MalnHy Ha 60 c 6e3 NpunoxeHUs Harpysku K uande;

b) nocnepoeaTtenLHO NOBOpaYMBas XparnoBOE KOMeco, YCTAHOBWUTL 3HAYEHME MPUKNaabIBAaeMon K Lande Harpyaku
paBHbiM 450 H. Bpawate uandy ¢ ykaszaHHOW Harpyskol B TedeHue 60 c;

C) yBenu4MBaTh Harpyaky NocpencTBOM MOBOPOTa XpanoBoro koneca. Ecnu B TeveHne 60 ¢ Harpyska yMeHbLUUTCS
HIDKE YCTAHOBMNEHHOro 3Ha4veHua 450 H, oTMeTuTb uncno 3yBbeB, Ha KOTOpoe HeobXoAUMMO NOBEPHYTE XpanoBoe Koneco
019 BOCCTAHOBEHWA YKA3aHHOIO 3HayeHus. 3adMKCUpoBaTh 3HaYeHe KpyTALLEro MOMEHTa npu Harpyske 450 H;

d) nocnepoBaTtenkHO NOBOpPAYMBAs XParNoBOE KOMECOo, YCTAHOBUTL 3HAYEHME NPUKNaabIBAaeMon K Lande Harpyaku
paBHbIM 900 H. BpawaTe uandy ¢ ykasaHHOW Harpy3koin B TedeHue 60 c;

e) NOBTOPWTL OEWCTBMSA, YKa3zaHHble B nepeuncneHnsax c) u d), ansa Harpy3km paeHow 900 H n 1,33 kH ¢ warom
yBenuyeHna Harpy3ky 450 H. MNpu ka)kgom yBenMyeHWM Harpyskn HeobxogmMmo oMKcMpoBaTh YMcno 3yObeB, Ha KOTopoe
HeoBX0AMMO NOBEPHYTL XPanoBoe KONMeco Ans BOCCTaHOBIEHWA BEMUYMHBLI MPUNOXEHHOW Harpy3Kku Ha MpPOTAMKEHWA WH-
TepBana 60 ¢ (ecnu Harpy3ka cHukaeTcs). Takke Heobxoanumo UKCUPOBaTEL BEMWYKUHY KPYTALLEro MOMeHTa nepep nepe-
XOO0M K CriegyioLLemMy 3Ha4YeHNU0 Harpysk1, 4o Tex Nop, Noka He ByneT OCTUrHYT YPOBEHL Harpysku 1,33 kH.

C.4.2.2 Metop B: BpawieHue Ha npotskeHnn 30 MyvH ¢ Harpyskoi 1,33 kH. Cnegyert:

a) nocrne 3aBepLUeHUs Nnepvoga ncnelTaHus npogomknTensHocTeto 60 ¢ npu Harpyske 1,33 kH v doumkcauunm Bpawa-
lOLLLEr0 MOMEHTA M Yucrna 3yObeB, Ha KOTOpoe DbINo NOBEPHYTO XpanoBOe KOMeco AnA nogaepxaHus Tpebyemoi Benuyn-
Hbl HAarpy3k1, HeoBX0AMMO YBENUYMTL Harpy3ky 0o 3HadeHus 1,38 kH;
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b) npogonkuUTL UCMbITAHWA MPKW yKaszaHHOW Harpyske B TeyeHue 30 MWH. Ecnu 3a ykasaHHbIA Nepuof Harpyska
CHU3WUTLCS A0 3HaveHus 1,29 kH HeobxoarMo BOCCTAHOBWTL E€ 3HAYEHUE NOCPEACTBOM NMOBOPOTA XpanoBoro koneca. He-
06xooumo 3acMKCUpoBRaTE YMCNO 3yBLER, HA KOTOpOE BbINO NOBEPHYTC XpanoBoe KONneco A8 BOCCTaHOBNEHUS 3HAYEHNA
Harpy3aku 1,38 kH 1 BenuuMHy BpallaloLlerc MOMeHTa npu BOCCTAHOBINEHHOW Harpy3ke. Takeke OOMKHO BbiTe 3adorKcupo-
BaHO BPEMS, 33 KOTOPOE BENMYMHa Harpy3k1M CHU3unack 40 3HaveHns 1,29 kH;

c) no 3aeBeplueHun ucnbitanma (30 MUH) 00 OTKNMHYEeHWA yCTaHoBKWM Panekca HeobxoQMMO MOMHOCTbI0 CHATb Ha-
rpy3Ky ¢ Landsl;

d) uandpy n 6noku ¢ V-obpasHbiMKW BelpezaMu nepefartb 418 UccrefoBaHus.

C.4.3 TpeGoBaHMA K UCNbLITAHWHO XUOKOCTU NPU BO3AeACTBMU BbICOKOW TeMnepaTypbl

C.4.3.1 Obwue nonoxeHus

[MpoBegeHWe OaHHOTO UCTLITaHUA HEOBX0AMMO, Kak MUHMMYM, ONsi CUCTEM YNpaBneHns, paboTaroLlmx npn Temne-
patype cBblwe 90 °C. TemnepaTypa nNpu NpoBeAEHUN UCTbITaHKA gomkHa BblTe Ha 10 °C Bbile MakCUManbHOW pacyeT-
HoW pabouen TeMnepaTtypbl.

McneiTaHne npegHasHayYeHo ANg BeIABMNEHWUA CNeayoLLUX U3MEHEHWIA B TMAPABNMYECKOW KUOKOCTU:

- BbINafeHue TBepAoro ocagka w/unv obpasoBaHue B3BECTUM (TBepOble OTMOXEHUSA MOTYT NPUBECTU K 3aKynopusa-
HWIO 3MEMEHTOB CUCTEMBI YNPABNEHUA U YBENUYEHMIO M3HOCA);

- W3MEHEHWE KMCMOTHOTO M LLENOYHOTO Y1CNa;

- W3MEHEHWEe BA3KOCTH.

BA3KOCTb SIBNAETCA MPU3HAKOM YXYALUEHUS CBOWCTB XWUOKOCTU U NOANEXUT pernctpauni. NpoueHTHOe N3MeHEeHMe
Macchl XUAKOCTW A0/NOCNe UCTLITaHWS NPUBOAAT BMECTE C AAHHBIMUW O €€ BA3KOCTH.

C.4.3.2 EMKOCTb ANA NpoBEAEHUA NCNbITaHWS

EmkocTb Ansi npoBeaeHus NCMbITaHUs 4OMKHA OTBEYaTE CredylLlnM TpeboBaHMsAM:

- 3NeMeHTbl EMKOCTU, KOHTaKTUPYIOLLME C TMAPaBMMYECKOW XUOKOCTHH, LOMKHBLI ObITh M3rOTOBMNEHL! U3 HEpXKaBe-
towen ctanun ASI 318;

- eMKOCTb [JoMKHA UMETL MOMHOCTLIO OTKPLIBAOLLYHOCH BEPXHIOK YACcTh ANA NPOBEAEHUA O4YUCTKU U 0B6CcnenoBaHus;

- 06beM eMKOCTM aormkeH cocTtaenate 500 mn.

C.4.3.3 MNpouenypa ucnbiTaHna (HEOOXOAMMO TPU EMKOCTH)

Bce dontouabl, Mcnonb3yeMble B pamKax AaHHOW Npouenypbl 08 onepauyii NpoMbIBKM U O4UCTKW, OOMKHBI BbITh
OT(PMNETPOBAaHbLI M NMPONYLLEHbI Yepea NpPoxXodHoW UuneTp ¢ pasMmepamu nop 0,8 Mkm. [ns atoro Heobxoanmo:

a) OYUCTWTL TP MCTIbITATENBHLIE EMKOCTH (PUMBTPOBAHHBLIM YauT-CMMPUTOM. [TpOCYLIMTL EMKOCTI B YMCTON cpese,
He cofepallel BOPCHMHOK W Nbinn. (Henb3s ncnons3oBaTe NMUHUMKM NOAaYM CKATOro BO3AyXa OMA OCYLUKM EMKOCTER, Tak
KaKk 9TO MOXET NPMBECTU K UX 3arpa3HeHuto). [TpoBEpPUTE YACTOTY EMKOCTEN NOCPEACTBOM WX 3anonHeHusa 150 mn yanT-
cnupuTa (4NA UCMbITAHWUS KWUOKOCTU Ha MacnsHOW OCHOBE), B3banThiBaHWA U NoACYeTa YacTul, B xuakoctu. Jonyctumoe
3Ha4eHue cocTtasnset 500 yactuy, pasmepom 5 Mkm Ha 100 mn o6bema XUOKoCTH;

b) 3anonHUTL eMKOCTU rMOPaBnNUMYeckon KuakocTelo obbemom 400 mn + 5 mn;

C) NpoAdyTb OCTABLUEECH NPOCTPAHCTBO HAA MMOPABNUYECKON XXUAKOCTLIO CYyXUM OT(OUNETPOBAHHBLIM 230TOM U ycTa-
HOBWTb OaBMEHWE OOCTAaTOMHOE ANS NpefoTBpalleHus BCKUMAHWA TMOpaBnMYeckon uokocTu. [laHHoe OaBneHue He-
06xoQMMo NogaepKMBaTh B TEYEHWE BCErO MCMbITAHUA. HarpeTb eMKOCTK B aBTOKNaBe A0 TEMMepaTypbl UCMbITAHUA U
yoepxusaTb ee (x 1 %) B Te4EHME BCEMO UCTIbITAHWUS;

d) noouyepenHo M3BMeYL EMKOCTW YEPE3 yKasaHHbIE MHTEPBallbl BDEMEHN:

1) 330 y;
2) 670 y;
3) 2000 .

EmkocTi 1 rugpaBnnyeckas KuakocTb A0IMKHE! ObiTh B3BELUEHbLI A0 U nocne ucneitTanus. Jlioboe nameHeHue Beca
MOANEXUT PErUCTpaLmm.

C.4.3.4 VcnbiTaHns B Npouecce NoaTBep:KAeHUs COOTBETCTBUSA

McxonHble nokazatenu ruaparnMyeckoi XXUOKOCTU, He YYacTBYOLLEH B UCTIBITAHUAX, OOMKHLI BbITE NpegocTaene-
Hbl MPOU3BOAMTENEM UINW JOMKHEI BbITh ONpeaeneHsl OTAeNBHO, BHE TPeX UCnbiTbiBaeMbix 0bpasuoes. Obpasel rugpasnu-
YEeCKOWM JKUAKOCTH, HE YYaCTBYIOLUIA B UCNBITAHWK, A0MKEH UMETL TOT e HOMEp MapTuK, YTO U UCTIbITLIBAEMEIE 0Bpa3Lbl.

[na ycnewHoro npoBegeHnsa UCnbiTaHns Heobxooumbl:

a) BW3yanbHOE CpaBHEHWE BHELLUHENo BUAA XMOKOCTW NOCHe UCNbiTaHNA OTHOCUTENbBHO 0BpasLoeB, He y4acTBOBaB-
LUNX B UCTbITAHUAX. [epennTb cogepxrMmMoe eMKOCTU B YUCTbIN Npo3payHbl cTakaH o6bemom 500 mn. Mpu nepenueaHuun
He MepeHOCUTb M3 EMKOCTW OCafoK M OTNoxeHus. 3achMKCcMpoBaTh LUBET W COCTOSHWE XKUAKOCTW (Npo3pavHasa/MyTHas/
Henpo3pa4Has);

b) oueHka kvcnotHocTu. B3saTe M3 cTtakaHa npobel rugpaeBnuyeckor xugkoctn obbemom ot 15 mn go 30 mn ana
onpefeneHnst KMCNOoTHOMO U LLENOYHOIO Y1cna;

C) OUEHKa OTNOXeHUW M ocagka. NpoMbITe 0CagoKk M3 EMKOCTU OT(OUNBTPOBAHHOW TMAPABMUYECKOW XUOKOCTHIO.
OTnoxeHUs Ha CTeHKax HeobXoOMMO COCKPECTH U Takke NpoMbITh. Macca TBepabix BeLLecTB A0MKHA BbITh onpegeneHa
C ToyHocTb A0 +1 %. Ecnv TBepable BellecTea Obinv BeliAeneHbl M3 obpasua B Npedbiayluux UCMBITAHUSX, UX Takke
crnegyeT y4nThIBaThk Npu BaBewnBaHmi. Ha ocHoee Tabnuupl C.7 gomkeH ObiTh NOArOTOBNEH OTYET, BKITKOYAKLWMIA Knaccu-
hrKaumo rmapaBnMHeckon XMAKOCTW, NCXOAS U3 BEMUHMHbLI OTIOXEHUS;
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d) oueHKka KOPPO3MOHHBLIX CBOWCTB. [1pOBECTM WCNbITAHWA T[MOPaBIMYECKOW KWMAOKOCTKM B COOTBETCTBUM C

FOCT 19199 (10 %-Hoe pa3baBneHve AUCTUNNIMPOBAHHOW BOOOW).

Tabnuya C.7 — Teepable OTNOXEHWUSA

Knaccudukauma dnonga OTnoxeHus, mr/in
A ot 0 g0 10
B ot 10 go 100
G ot 100 go 1000
D ce. 1000

C.4.3.5 Pe3ynbrarthbl UCMbITAHUA

McnblTaHue He npegnonaraeT NnoAroToBKM 3aKrnk4veHna O COOTBETCTBUK 3adaHHbIM KpUTEPUAM. ﬂOﬂyHEHHaH B Xone
UCMbITaHUA I/IHCbOpMaLlMH 00 ncxoaHbIX CBOMCTBAX FMﬂpaBﬂMHeCKOﬁ AKNOKOCTM BMeCTe C AaHHbIMK O Npon3oweumnx n3-
MEeHEeHWAX NMO3BONAET OnepaTtopy U NPoOM3BOAWUTEND CpaBHMBATL rMapasnnyeckne XuaKkocTtu ¢ no3nunn BINnAHWUA OnnTenb-

HOMO BO3OEWCTBUSA BbICOKOMN TeMnepartypbl.
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Mpunoxenwne D
(cnpaBo4Hoe)

Bonpochbl IKcnnyatauyMn cCMCTeMbl ynpaBneHUsA
C y4eTOM OrpaHny4eHUA YPOBHA AaBneHUA B prﬁonpoaonax

D.1 O6wme nonoxeHuna

CucTembl NOABOAHOW O0DLIYN MOXHO pasfennTb Ha CneayLwmue BUabl:

- CNA, obopynoBaHue KOTOPbIX paccYMTaHO Ha MakcMarbHOE YCTHEBOE AaBlNEHME B OCTAHOBMNEHHOW CKBaXXWHE;
- ClNA, nmetowme orpaHMyeHe no BeNMYMHe JaBneHus;

- CNQA, B coctas KOTOpbIX BXOOAUT 060pyooBaHWe ANs 3alUMThI OT M3OLITOYHOTO AaBMNEHUS.

®yHKUKMOHaNbHble TpeboBaHUA K cUCTeMe YNpaeneHusa AOMKHLl OblTh ONpeaeneHbl ¢ y4eToOM ee BMaa.

D.2 Cuctema nogBogHOW [06LI4YK, 0GopyoOBaHWE KOTOPOW paccyMTaHo Ha MakCMMarnbHoOe YCThLeBOoe
AaBneHue B OCTAHOBNEHHOW CKBaXWHe

Ccna, exknto4vasa TpybonpoBoabl U pan3epbl, pACCYUTAHHbLIE HA MaKCKMMarnbHOE YCTbeBOe AaBMEHNE B OCTAHOBIEH-
HOW CKBaXKMHE, JOIMKHbI pacCMaTpuBaTLCA B Ka4ecTBe NpeanoyTuTensHoro 6azoBoro BapuaHTa. B aTom criyyae obopyao-
BaHVE Ha BEpPXHEM CTpoeHun nnatgopmbl UNu GEPEercBoOM KOMMMEKCE TaKKe AOMKHO BbITe CNPOEKTUPOBAHO UCXoOs U3
BEMWYMHBI MaKcUMarnsHOro AaeneHust. [py Takom NOAX0AE OCHOBHbLIE CMOXKHOCTU 3KCNNyaTauny CBA3aHbl ¢ peanuzauunei
pexrmMa ocTaHoBa ao6biumn 1 cbpoca gaBneHus.

B naHHOR KoHUrypaumm cuctemel 6e3onacHoCcTe 000pYA0OBaHUA BEPXHEro CTpOeHUs Nnatdopmbl obecnednsaeTca
CMCTEMOW pai3epoB M BXOASALLMX B €e COCTaB KranaHoB.

B Takoi cucTeMe yuuTLIBAKOT Crieaylolwme NonoKeHns:

- TpeboBaHWUsA K OCTaHOBKE NMOABCAHOW O0DBIMKM MOTYT BbITb MMHUMU3MPOBaHEI, NOCKONBKY Be3onacHocTs obopyao-
BaHWA Ha BEPXHEM CTPOEHWM nnatopmbl 06ecne4mBaeTca KnanaHamm CUCTEMbI Pai3epoB;

- BO3OEWCTBME Nepenaga AaBfeHus Ha NogBOAHbIE KranaHbl U LWTYLEPHbIE 3a4BMKKA MOXHO KOHTPONMpOBaTh U
MWHUMWU3UPOBATL;

- NPOOOMKMTENLHOCTL OCTAHOBKUA CUCTEMbI YNPaBNeHNA MOXET NPUHMMAaTLCA Be3 HeMeaneHHOM 0CTaHOBKM MOABO-
AHOoI 0oBblYK, NOCKONbKY BE30MacHOCTb NepcoHana 0becnevymMBaeTcsa CUCTEMON BEPXHErD CTPOEHMWA NNaTqopMbl.

Heobxogumo paccmatpuBaThe BO3MOXHBIE MOAXOAbI K 3KCMNyaTauuu CUCTEMBI, MPU KOTOPbIX AOMyckaeTca Ha-
XOXAEHWE NOOBOOHLIX KManaHoB B OTKPLITOM COCTOSIHMMW HE3aBUCKMMO OT COCTORHMA 060pyaoBaHWs BEPXHEND CTPOEHMWA
nnartdgopmbl. OxnaxaeHUe NoABOAHLIX CKBaXWUH B PEXMME OCTAaHOBKM MOXET OblTb YMEHbLLEHO, eCcrnv U3 cKBaxuH Byaet
«npoaonkatbea 4obblvay ¢ nogaden npoaykumn B TpyGonpoBoas! M/Mnu Apyrie CKBaxKuHbI. MI3HOC NoABOAHbIX KnanaHoB
MOXET ObITe YMEHBLUEH, eCrM BO3MOXHO YBENWYWUTL AaBneHve B TpybonpoBoaax, YTo MO3BONSET YMEHbLUUTL nepenag,
naeneHuns Ha MNOA.

D.3 NMopBogHana fobbl4yHaa cUCcTeEMa C BbIKMOHLIMU MTMHUAMMW, MUMEIOLMMKU OrpaHu4yeHuns
no MakCMmanbHoMy gaBlneHUHO B 3aKprTOﬁ CKBaXXWUHe

B pspe crnyyaeB MOryT BO3HUKHYTbH CMTyauuy, KOTOpPbLIE MOTYT MPUBECTM K OrPaHUYEHWI0 OABMNEHUA B BbIKUMOHBLIX
TNNHUAX, HECMOTPS Ha To, 4TO cami TpyBoNpoBoOALI paccyUTaHbl HAa YCTLEBOE OABMNEHNE B OCTAHOBNEHHOW CKBaXUHE. 3TU
cUTyauuy MOryT BbITb CBA3aHbI C pacyeTHLIM JaBMeHWeM MaHUOonbaa Ha BEPXHEM CTPOEHWUM MIaTdopMbl, pACHETHLIM
OaBneHuem BepTniora, orpaHMyYeHnaMM CUCTEMbI cOpoca AaeneHus Ha nnatopMe U T.4.

[na npoekTa 0CBOEHWUA MECTOPOXAEHUSA, B KOTOPOM YCTaHOBMNEHBI OTPaHUYEHNA Ha BEMWYMHY AaBMNeHus B Tpybo-
npoeodax, HeobXooMMOo NPoBeAEHNE ONTUMU3ALMKN C NO3NLMK NapamMeTPOoB NoABoAHOrO obopyaoBaHusa 1 0bopyaoBaHUA
Ha BepxHeM cTpoeHuu nnaTtdgopmel. [MogobHeIN Noaxod HakNadblBaeT 3KkcnnyaTaynoHHsle orpaHnydedns Ha ClA. Kpome
TOro, Heobxogumel Bonee xecTkue OyHKUMOHaNbHbIE TpeGoBaHWS K CUCTEME YNpaBrNeHUs 1 peann3auuy pexuma ocTa-
HOBKMW NoABoAHOW A0OkbIMKM MO CPaBHEHWKD C CUCTEMON, OnNucaHne KoTopor npusegeHo B D.2.

Mpwn noGoit ocTaHoBKe 0DOPYOOBaHMA HA BEPXHEM CTPOEHUM NnaTdopmbl HE0DX0OMMO HEMELNEHHO OCTaHaBmMu-
Batb Cl. Ymcno cutyaumid, Tpebytowmx octaHoekik Cl1[, BozpacTaeT no cpaBHEHMK C BapUaHTOM CUCTEMbI, pacCyu-
TaHHOW Ha MakcuManbHoe AaeneHve. NogBogHele KnanaHbl W WTyLepHbIe 3a4BWKKM OKa3bliBaKOTCH NOABEPKEHLI BO3AEW-
CcTBMIO Nepenaga gaeneHusa. KputuyHOCTb LITYLIEPHBIX 384BUXKEK YBEMNWYMBAETCH MO CPABHEHWIO C MEPBLIM BAPUaHTOM
CUCTEMBI, MOCKOMbLKY OHW NOOBEPKEHbI Nepenaay AaBneHus.

OcTaHoBKa 00bIMM 13 NOABOAHLIX CKBAXWH BEAET K UX DbICTPOMY OXNaOeHWHo, YTo, B CBOK oyepedb, TpebyeT
NPUHATMA Mep N0 NpeaoTBpalleHuo ruapaToobpasoeanvs. [Ins pelleHusa 0aHHON 3a0a4M PEKOMEHOYETCA MCMONbL30BaTh
CMCTEMY MOAAYN B CKBRXKUHEI METAHOMNA, OAHAKO NpW 3TOM HEOBXOAMMO YYNTEIBATL BO3AEWUCTBME METAHOMA Ha 3NEMEHTHI
CMCTEMBI YNpaBneHusa.

Mpu gocTmwkeHUn BENUYUHBLI AaBneHus B TpyGonpoBogax MakcManbHOro 3Ha4eHus npovcxoaut octadoska Clif.

Heobxogumo Takke y4nTbiBaTh BO3MOXKHLIE OLUMBKK Nepeaayn AaHHbIX MeXay anemMeHTamMmu CUCTEMbI YpaBneHuns
Ha BEPXHEM CTPOEHWW NNaTgopMbl M HA NOABOAHOM 000PYAOBaHMN.
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DaHHbii nogxop k akcnnyatauyun Cl[ HaknagblBaeT OrpaHUYeHWst Ha BpeMs peanu3auuy nocnenoBaTerbHOCTM
OCTAHOBKM cUCTeMbI. KpuTepun Ons BpeMeHW OTKNWUKa JOMkHb! BbiTh onpeaeneHsl Ha CTaaun NpoeKTMPOBAHWUS CUCTEMbI.

B aTom cny4ae BaxHy0 ponk UrpaeT nokasaTenk aKCnnyaTalLMoHHOW rOTOBHOCTH CUCTEMBI yipaBneHus. Pacnono-
WeHue obopyLoBaHMs CUCTEMbI YTIPABIEHUsl HA BEPXHEM CTPOEHUW NNaTgiopMbl MOXET OKa3biBaTh 3HAYUTENEHOE BIWS-
HUe Ha oBLLY FOTOBHOCTh CUCTEMBI. PekoMeHayeTcs pasMellats obopynoBaHve B 6e3onacHoi 3oHe.

[ns npenoTBpalLeHns BO3HUKHOBEHMS HEONYCTMMOrO 3Ha4eHVs OaBneHws B TpyGonpoBogax TpebyeTca koopau-
HaUUs MeXay NOMoXeHWeM LUTYLEPHbIX 3aABWKEK HA BepXHEM CTPOEHUM NnaTchopMbl U Ha NOABOAHOM 0BOPYAOBaHUN.
Ha ctagum npoekTvpoBaHus JomkHbl BbITe paspaboTaHbl (yHKLMOHANbHbIE TpeBGoBaHWS K ykazaHHOMY 0B0pyLoBaHmio.

D.4 Cuctema nogBogHOW 406bI4YM, B COCTAB KOTOPOM BXOOUT BbICOKO MHTErPUPOBAHHAA CUCTEMA 3aLUMThbI
OT U36bLITOYHOrO OaBneHus

B cucTeme gaHHOro BMaa BENUYMHA MaKCUMAansHOro YCTHEBOTO AABMNEHUSA B OCTAHOBMEHHOW CKBaXKUHE HE BMUsAeT
Ha NpoeKkTMpoBaHWe noaBodHblX Tpybonposonos Gnarogaps npumeHexnutio BUC3O. BUC3[ gonkHa BbITe aBTOHOMHOM.

BWC3[ pomkHa akTMBMpOBaTLCA Npy 0bHapyKeHWn NoBbILWEHHOrO AaBneHus B Tpybonposoae. [ins aaHHoW cucte-
Mbl JOMKHbI BbITE YCTAHOBNEHBI TpEBOBaAHWA K MakcmansHO A0MYyCTMMOMY 3HAYEHWI0 BpEMEHW OTKIUKA.

HomkHbl ObITb peanuaoBaHbl crnegyoLwmne Noaxoabl K akcniyatauun ¢ Lenbio NpegoTBpaLleHns yBeNUMYeHsa faBrne-
Husi B TpyBonpoBoadax n octaHosa Cl1:

- cucTema ynpaeneHus NoABOLHON O0ObIMEN OOMKHA BLICTYNAaTh B KAYECTBE NepBoro Gapbepa, npefoTepailas
yBeENUYeHne aaenexHua B TpybonpoBogax. PelleHne gaHHOW 3agadn JOCTUraeTcs 3a CYET peanusauun HaaeXHoW cTpa-
TETMK YNpaeneHus, BKMAOYaloLWwen ynpaeneHve obopynoeanmem Ha nnatgopme n nof Bogon. Heobxoanmo BeINOMHUTL
OLEHKY anropuUTMOB HEMOCPEACTBEHHOIO YNpaBneHusa u obpaTHON CBA3W (YPOBEHb YNpPaBMeHUs);

- BTOpbIM Bapbepom And npefoTBpaLLeHns yBenMyeHns aasneHus B TpybonpoBogax AomKHA ABNATLCA NOABOAHAA
4acTb CUCTEMBI OCTAHOBKM TEXHOMOMMYECKOro NpoLecca, UCNonbayoLLaa NokasaHWa AaTuMKoB LaBneHus Ha nnatdopme
¥ Ha NoABOAHOM 0DOpYAOBaHUM (YPOBEHL OCTAHOBKM TEXHOMOMMYECKOro npolecca);

- B Ka4ecTBe TpeTbero Hapbepa Ons NpefoTBpalleHns yBeNMYeHnsa gaBneHns B TpybonpoBogax OOMKHA BbICTY-
naTb BbICOKO MHTETPMPOBAaHHAA cucTeMa 3aluThbl OT M3bbiTovHoro aaeneHns. BUC3[ eoinonHseT B 4aHHOM cryyae hyHkK-
LK1 CUCTEMBI aBapUNHOIO OCTaHoBa (YpOBeHb aBapUMHOW OCTAHOBKM).

[ns gaHHoro BMaa cucTembl yNpaBneHWs SKCryaTauMoHHas roTOBHOCTL NOABOOHOW CUCTEMbI YNpaBneHus Aens-
eTca Hambornee BaxkHOW ana akcnnyatauuu Crif.

Ins cucTem ocTAHOBKW TEXHOMOMMYECKOTO MPOLECcca W aBapWHOM OCTAHOBKM OOMMKHLI ObITh onpeaeneHsl U LOKy-
MEHTaNLHO MOATBEPKAEHbL! KpUTEpUM BE30MacHOro 3Ha4YeHWUA NoKasaTensl 3KCNMyaTauuoHHOW FOTOBHOCTM W MEpPUOaWY-
HOCTW NPOBEAEHWA UCTMbITAHUNA.

MpoektuposaHne BWC3[ pomkHO ObITb OCHOBAHO Ha MeTO4ax W WHCTPYKUMsX, npuBedeHHbix B [OCT
P M3K 61511-1, TOCT P M3K 61511-2, TOCT P M3K 61511-3, FTOCT P 59504 w FTOCT P M3K 61508 (ece wacmu).
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MpunoxeHue E
(ob6azaTtensHoe)

WHTepdeiic ¢ BHYTPUCKBAKMHHBLIMU KOHTPONBHO-U3MepUTENbHLIMU Npubopammu

E.1 ®Pusnyeckue nHTeptencobl

E.1.1 BapuaHTt 1 — uHTepdetic ¢ N3AM

E.1.1.1 Obwme nonoxeHns
OTOensHbI MHTEPENC CUCTEMBI YNpaeneHuss 06opyaoBaHUMEM WHTENNEeKTyanbHOro 3akaH4yMBaHUsl CKBaXKWHbI,

ycTaHaenumeaemsli B M3AM IMNMY, gomkeH MMEeTb OOHO U3 CNeayLWmMX KOHCTPYKTUBHbLIX peLleHnin (cMm. [26]):
- ogHa nnata EBpomMexaHuka;

- ABe nnartebl EBpOMBX&HHKa;

- OfHa nnarta EBpomexaHMKa, 3aHUMatloWaa ABa CMEXKHbIX CIoTa.

Ha nnate pomkHbl 6bITh MCNOMNb30BaHbl 3NEKTPUYECKME PA3beMbl, COOTBETCTBYIOLME AEWCTBYOWUM HOpMamue-
HbIM QOKYMeHmMaM Ha pasbeMbl Ons MHO20KOHMAaKMHbIX KOHHeKkmopoe (cMm. maixe [27]). B tabnuue E.1 npuBeoeHo
onucaHne yHKUMOHANBHOMo HasHa4yeHWsa KOHTaKToB pasbema. TeMnepaTtypHele napaMeTpbl MHTepderica OMmKHBI COOT-

BETCTBOBaTL NONoMeHuam 5.4.2.3 n 5.4.2.4.

TexHu4eckme pelleHUs MHTepdpenca AomkHbI obecrneynBaTb coxpaHeHue paboTtocnocobHocTy MNMAOM npu oTkase

nnatel CYWS.

AI'II'IapaTHbIe 1 nporpaMMHbIe peleHna MHTEpClZ)EI‘)ICE OOIMKHbI NnpegycMaTpuBaTe BOSMOXHOCTE €ro ,ELVICTaHLlHOHHOI?i

AWarHocTMKK. Kak MUHUMYM, AOM¥KHa BbINONHATLCA KomaHaa «PING» ana npoBepku CBA3WM € NnaTon MHTepdenca.

E.1.1.2 Nnata CYN3 — EBpomexaHnka— OTKMOHEHNsA

HeT oTknoHeHuA.

E.1.1.3 Nnata CYN3 — anexkTpuyeckuin passvemM [27]

Tabnuua E.1— 3nekTpnyeckuin pasbem [27]

WHtepdeic DH [27]
96-KOHTAKTHBLIN pa3bemM-Bunka Ha uHtepdence DH

Onucanne
Homep koHTakTa
Pag A Pag B Psaa C
1 ETH TX+ ETH TX+ PesepBHbIii DH
2 ETH TX- ETH TX- PesepBHbin DH
3 PesepsHeiri DH PesepsHbii DH PesepBHbii DH
4 GND (Ha waccw) GND (Ha waccu) GND (Ha waccu)
5 GND (Ha waccw) GND (Ha waccu) GND (Ha waccu)
6 GND (Ha waccw) GND (Ha waccu) GND (Ha waccu)
7 + [MuTaHne + MutaHune + MuTtaHue
8 + MuTaHne + MNuTaHve + MutaHue
9 + [utaHve + MutaHne + MutaHue
10 — MNuTtanune (MuHyc) — MNutaHve (MuHyC) — MNMutanue (MuHyc)
" — MNuTtanne (MUHyC) — MNutaHne (MUHYC) — MNutaHne(MnHyC)
12 — MNuTaHune (MuHycC) — MNutaHne (MUHyC) — MNutanue (MurHyc)
13 Ch A TxD+ RERAIRGIT Kanan A RxD+
(n3onupoBaHHas)
14 Ch A TxD- MGG Kanan A RxD-
(n3onupoBaHHas)
15 Ch B TxD+ e Karan B RxD+
(n3onvpoBaHHas)
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Wutepdeic DH [27]
96-KOHTaKTHbIV pasbeM-Bunka Ha uHtepdeice DH
OnucaHve
Homep koHTakTa
Pag A Pag B Pag C
16 Ch B TxD- (Mizﬁagoi;ﬁgﬂ) Katarn B RxD-
7 PesepBHbii DH PesepsHeirn DH PesepeHbin DH
18 PesepBHbii DH PesepBHbiin DH PesepeHbin DH
19 PesepBHbIn SS PesepBHbIi SS PesepBHuin SS
20 PesepBHbI SS PesepBHblii SS PeasepBHbIi SS
21 PesepBHbIn SS PesepBHbIi SS PesepBHeiin SS
22 He coeguHeH He coegunHeH He coegunHeH
23 DH armor DH armor DH armor
24 DH armor DH armor DH armor
25 He coeguHeH He coeguHeH He coeauHeH
26 Mutanue DH BLixog — Mutanune DH Bbixog — [MuTanune DH Beixog —
(MUHYC) (MuHyc) (MuHycC)
27 He coeguHeH He coeguHeH He coeguHeH
28 Mutanmne DH BbIXoa + Mutanne DH Bbixog + Mutanmne DH Bbixoa +
29 He coeguHeH He coepguHeH He coeauHeH
30 EXT power RET EXT power RET EXT power RET
31 He coeguHeH He coepguHeH He coeguHeH
32 EXT power+ EXT power+ EXT power+
Mpumevyanune — TxD — Broieog AaHblx; RxD — BBog AaHebix; GND — 3emng; DH — BHYTPUCKBaXWHHLIN;
EXT— BHelwHee aHeproobecneyeHme.

E.1.2 BapwaHT 2 — uHTepderc ¢ NoABOAHLIM MoAyreM ynpaBneHus

OnekTtpoHuka CYW3, Bknodaa Bnok nMTaHusA, B 4aHHOM BapuWaHTe pacrnonoXeHa BHYTPW OTOENbHOro repMeTnye-
CKOro MOOyns, KOTOpbIA MOXeT ObiTh pa3melleH BHyTpu nnbo cHapyxun MNMY. KoHcTpykums aToro mogyns AormkHa cooT-
BETCTBOBATL TpeboraHusam 7.4.5. 3TOT Modyrb HOCKUT HasBaHWe aNeKTPOHHLIA Moayns CYN3.

3nekTpoHHbIM Moaynb CYN3 npegcraenseT cobon unnuuap amametrpom 260 MM 1 anvHor 510 MM (MakcumarnsHble
BHELUHWE pa3mepbl). 3a3op OT Topua UMNUMHAPAa, HEOBXOOAUMBIA ANA pa3MeLLEHWA 3MEeKTPUYECKOro U/Mnv ONTUYECKOro
pasbema, He JormkeH npesbiwate 150 mm.

KoHCTpyKUMa Modyns OorkHa oTBeYaTh cnegyowmm TpeGoBaHusamM:

- obecne4ynBaTb BO3MOXHOCTb MOHTaa Npu NioOOoN OpueHTaLMK Kopnyca;

- marepwvan Kopnyca Mogynsa SOMmKeH ObiTb YCTOMYMBBLIM K KOPPO3WMOHHOMY BO3OEWCTBUIO MOPCKOW BOAbI U CTaH-
OAPTHBIX XUAKUX ONANEKTPUKOB;

- BHYTPEHHSA NOMoCcTb MOAYNA JOMKHA ObiTh 3aluieHa OT NPOHMKHOBEHWSA MOPCKOW BoAbl. [omkHebl ObITh Npea-
YCMOTPEHbI ABa HE3aBUCHMBIX KOHTponnpyeMbix 6apbepa, obecneynsarome repMeTMHHOCTL KOPMyca;

- KOpnyc OormKeH ObITb CMPOEKTUPOBaH HAa MakcumarnbHOe BHELIHee OaBMEeHUE B COOTBETCTBUWM ¢ TpeboBaHua-
Mu 7.4.5.

Mcnonb3yeMblid B KOHCTPYKUMKM anekTpudeckoro (cMm. E.2) n/mnn ontudeckoro pasbema repmMoBBOL A0MMKeH ObiTb
paccynTaH Ha NPOEKTHOE AaBMNeHWe W J0KeH OblTb YCTOWYMBLIM K BO3OEWCTBMIO MOPCKOW BOOBI M OUANEKTPUYECKMX
KUOKOCTER.

Bce coeguHuTenbHele kabenu v pasbemMbl OOMKHbI ObITE CTOMKMMK K BO3OEWCTBMIO BHELWIHeW cpedbl. Ecnn anek-
TPOHHbIM Moaynb CYWN3 yctaHoBneH cHapyx#u [TMY, To KOHCTPYKUMA BCEX COeAUHUTENbHLIX Kabener n pasbeMoB A0MKHa
obecneuynBaTk ABOMHOW Bapbep OT MPOHUKHOBEHMS MOPCKOR BOAbI.
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AnemeHT uHTepdeica, HeobXoaUMbIA ANA MOAKMIOYEHUA K 3MIEKTPUYECKOMY WU/ ONTUYECKOMY Pa3beMy 3rek-
TpoHHoro monyns CYWU3, nomkeH BbITb AOCTYNEH HA pbiHKE NBO AOMKEH NPEAOCTABNATLCH NOCTABLUMKOM 3MNEKTPOHHOIO
Moayns CYW3. MoaknodeHre MHTepdeica OOMKHO OCYLLECTBNATLCA OTAENBHLIMY NPOBOAAMM.

E.1.3 BapuaHTt 3 — BHellHUA UHTepdenc

B panHom BapuaHTe anemeHTbl CYIN3 pasmelleHsl BHYTPW OTAENBHOMO Kopryca, 06ecneynBaLLlero ux 3amTty ot
BO34EWCTBWSA BHELLHEN cpeabl. MOHTaX 1 AEMOHTaX KOpryca CMCTEMbI A0MKHbI BbiTh BbINONHEHbI ¢ NpumeHeHneM THITA
WM MHCTPYMEHTOB C AUCTaHUMOHHbLIM yripaBneHnem.

ONeKTPOHHbIM MOLYMb OOMMKEH ObITb PACcMONOXeH BHYTPU Kopnyca B OTAEMbHOM repMeTUMHOM MOAyre, OTBeYalo-
wum TpeboBaHusam 7.4.5.

MooknioueHue Bnoka CYW3 moxkeT BeITe peanu3oBaHo Yepe3 uHTepdenc Ha MY nubo gpyroi wHTepdenc Ha
nogeoaHom obopyaoBaHuK. Ecnu nHTepdheic peanuaoeaH Yyepes NMY, To nocTaBLWKMK CUCTEMbI YNPaBNeHUs NOOBOAHOM
nobbider gomkeH obecnevnTs aHeprocHabeHne bnoka CYW3 anekTpoaHepriei Manown unn cpegHen MOLLHOCTK cornac-
Ho 8.5.5.

Ecnu nogknioyeHne npon3BoauTca HEMOCPEACTBEHHO K ANeKTpuyeckoMy kaben B cocTase wnaHrokabens, To He-
06x00MMO BBIMOMHUTL CUCTEMHLIM aHanU3 3HEProcHabXeHWa U aHanua xapakTepa OTKa30B ANdA NOATBEPKAEHWS LenocT-
HOCTW CUCTEMBI.

E.2 JneKkTpuyeckun uHtepcenc

B gaHHOM nyHKTE npuBeOeHO onucaHwWe 3MNeKTPUYeckux curHanos, nocTynawowmx B [NOM CYU3. MNMokasaHHbIn Ha
pucyHke E.1 TvnoBon nHtepdeinc KOMMYHUKaLUMOHHOTO NopTa AomkeH obecnednTs 3alUmTy OT KOPOTKOTO 3aMbIKaHNs MeX-
Ay CUTHanbHbIMKW AWHUAMW, MEXAY CUTHAMNbHBIMU NMHUSAMU U 3a3eMIeHWeM, a TakkKe 3alnTy OT 3MeKTPoCTaTU4ecKoro
paspsga.

Mpu HeobxoammocTn obecneveHUa pe3epBUPOBaHUA OOMKHBLI BbITe NPeayCMOTPEHE! MO ABE NUHUK 3MNeKTponuTa-
HWUA 1 CBA3M.

[ns kaxgoro npoeoga HeobxoaMMo onpegenuTh criegylolme napameTpbl:

a) gvameTp nNpoBoda;

b) uenecoobpasHocTe NpMMeHeHKe BUTOrO NPOBOAA;

C) HeoBXxoOWUMOCTb 3KpaHUPOBaHUSA/3a3eMITeHNs.

[ns coegMHeHWI C BHYTPUCKBaXWHHBLIM 0BopyaoBaHWeM HeobXxoanMo onpenenuTb credyolme napameTphbl:

- paboune HanpsXeHWe 1 TOK;

- Hanuyue 3a3eMneHns U IKPAHUPOBAHWS;

- YMCIO W TUMN COEAWNHEHWIA;

- HeCcylUyto 4acToTy curHana u Tun Mogynsaumu.
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1 — nutaHue; 2 — naonauus; 3 — 3azeMneHne B CUrHanbHol uenu; 4 — M30NMPOBAHHOE 3a3eMNeHue;
M3OM Tx, M3M_Rx — kaHanbl nepega4n/npuema AaHHblx MN3M;
Rd_C¥YW3, Td_CYWN3 — kaHansbl nepepaqn/npnema gavHsix CYUS3;
ChA_Rx, ChA_Tx — kaHanel nepegaqun/npuemMa gaHHbIx

PucyHok E.1 — Tunoeoi nHTepenc KOMMyHUKaALMOHHOTO nopTa

E.3 WUHTerpauun c o6opyaoBaHuemMm Ha NOBePXHOCTH

E.3.1 Pexxumbl paboTkl MHTepdenca

O6opynoBaHue cUCTEMbI YNpaBrneHus NoABoAHOW AoBbl4el, pacnonoxeHHoe Ha nnatdopme unn GeperoBoM KoM-
nnekce, fOMKHO obecneynBaTh ynpaeneHue obopydoBaHWeM WHTENMEeKTyanbHOro 3akaH4MBaHWSA CKBaDKUHBI B LUTATHOM
pexumMe paboThl, a TakKe NpW NpoBeAeHUN cneLmnanu3npoBaHHbIX paboT, TpebyoLwmnx y4acTUsa CePBUCHbBIX CNeLmManvcToB.

CneunanuanpoBaHHele paboTel ¢ obopyaoBaHMeM WHTENNEKTYaNbHOrO 3akaH4vMBaHusA, Tpebylowme yyactus cep-
BMCHBIX CMeuuannucToB, Hanpumep obpaboTka guarHocTUYecKnx AaHHbIX (CM. pucyHok E.2 u tabnuuy E.2), moryT 6biTh
npov3eeneHbl Tonbko Yepes CYW3.

O6MeH gaHHbIMK C pacnpefeneHHon cucTemMolr ynpaeneHua unu MCY gomkeH ObITb NMpOBEOEH Ha OCHOBE MPO-
Tokonoe OPC. [JaHHble JomkHbl NepedaBaTeCa B 3a4aHHOM dhopmaTte B COOTBETCTBMMW C YChIHOBMEHHOW pa3MepHOCTB0
BEMUYMH.
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E.3.2 MHTepdherc B3anmMmoaeicTBMUA U CXeMa UH(POPMaLIMOHHLIX NOTOKOB B CUCTEME
Ha pucyHke E.2 npueBeaeH npumep cxembl MHhOPMAaLUMOHHBIX NOTOKOB B CUCTEME.
WHTepdenc OPC gorxkeH oTBevyaTh, kKak MUHUMYM, criegyowuMm TpebosaHuam:

- ons obmeHa gaHHeiMn Mexay CYIN3 u TCY/PCY gomkeH ucnonek3oBaTees Npotokon He Hke OPC DA 2.5. Mo-
ryT ObITb peanuaoBaHbl Apyrue BapuaHTbl NPOTOKONa;

- CYWS3 pomxkHa BbICTYNaTh B KavecTee cepBepa OPC, a TCY/PCY B kavecTBe knueHTa. [Nockonbky B cuctemMax
[CY/PCY moxeT BbiTh peanus3oBaHo pe3epBupoBaHve, cepeep CYW3 gomkeH nogoepKMBaTk HECKONBKO KIWEHTOB;

- ana knueHTtoB MCY/PCY pomxkeH GbITb opraHM3oBaH apbutpa gocTyna, Takum obpasom, 4YTobbl JaHHble Ha
cepsep CYW3 nepegaBanvck 0T aKkTMBHOTO KOMMbLIOTEPA;

- cepeep OPC DA Ha Gaze CYU3 gomkeH nogaep:mMeath Kak MHTepdenchbl nonb3oBaTtensd, Tak U MHTepdencsl
aBToMaru3auuu;

- ona uaeHTudpmkaumm B TCY/PCY BpemeHu ¢hopMMpOBaHMA OaHHbIX OOMKHO McnonbaoBatecs none OPC
Timestamp. ®opMUpoBaHMe OTMETKM BPEMEHUN AOMKHO MPOM3BOAUTLCA KaK MOXHO BnvKe K UCTOYHWKY OaHHBIX;

- ons otobpaxeHns kadectBa AaHHblx CYW3 pomkHo ucnonbsoeatees none OPC Quality field. KnneHnT gomkeH
noafaepxveaTte ornpegenseMble noctaswmkoM nonsg Quality field.
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1 — nHTepdenc KaHana cBA3u ¢ NoABOAHLIM 0B0pyaOBaHUEM;
2 — 3neKTpoHHbI mogyne CYW3 vnu nnata CYNU3
PucyHok E.2 — lNpuMep cxembl MHOOPMAaLMOHHLIX MOTOKOB
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MocTtaBwwmk CYWN3 pgomkeH npegoctaBuTb noctaswuky CY/PCY cneundmkaumu vHTepdgelcoB AN Kaxaoro
obvekra OPC:

- NOMNHbIA MAEHTUMMKATOP 3NEMEHTA (YHUKANbHbLIA NYyTb B NPOCTPAHCTBE UMEH);

- HOMep Tera;

- NOpsSOOK JOCTyna (MTeHUe, 3anuch, YTEHUE/3anuch);

- TWM JaHHbIX;

- eanHULbI U3MEDPEHNS;

- onpegensiemMble noctaelwmkom nong Quality field;

- MWUHUManbHOE 3HaYEeHWE;

- MakCMMarbHOE 3Ha4YeHue;

- ycTaBku curHanusauum (Low, Low Low, High, High High).

Onsa kaxxgoro Tvna obopynoBaHns, ynpaenaemoro Yyepes nHtepdgpenc OPC, gomkeH BbiTe NpMBeAeH NpuUMeEp Op-
raHu3aLumn ynpaBneHus.

WHtepdenc OPC gomkeH cogepxaTte cpeacTsa, kotopblie no3sonaoT [CY/PCY paspelwats unu 3anpewats CYU3
Mcnone3oBaTh 060pyOoBaHUA CUCTEMBI YNPaBNEeHUA (Kak rMapaBnMyeckoe, Tak U anekTpuyeckoe). [JaHHblA MHTepdeinc
[OMKEH BKNOYaThL crneayollme cpencTea:

- 3anpoc CYWU3 Ha ynpaeneHue obopynoBaHuem;

- NOATBEPXJEHWE Ha BbINOITHEHWE 3anpoca — COrMacue Uy oTKas. YnpaeneHve obopynoBaHMEM HEBO3MOXHO
[0 Tex rnop, noka He nonydyeHo cornacue ot NCY/PCY;

- YBEOOMIIEHME O 3aBepLUeHUU onepaumun, nonyyeHve obpaTtHoro yeegomneHusa ot CYW3, uto onepauus 3asep-
LIeHa;

- KOMaHZa Ha npekpaweHue, MHeTpykuna oT MCY/PCY Ha oCcTaHOBKY TEKYLUEW Onepaunm.

E.4 UnTepdenc sHeproobecnevyeHunn

WHTepdencol aHeproobecnedeHs NnoapasfensoTca Ha UHTepdencbl HU3KON W cpedHer MOLLHOCTM.

WHTepdelckl aHeproobecnevyeHns HU3KON MOLWHOCTH MOTyT BbITe peanv3oBaHbl Ans BCEX TPEX ONUCAHHbIX BhILLE
BapunaHToOB MHTepdelcoB. B aTom cniyyae aHeproobecneveHue obopygoraHma CYW3 ocyluecTensetcs yepea NMMY.

WHTepdeicel aHeproobecnevyeHnsa cpegHen MOLLHOCTM ONpeaensanTea Kak CUCTEMA, B KOTOPOW uHTepdenc du-
3MYecKM pasmelleH BHe kopnyca NMOM (BapuaHThl 2 1 3), npu aToM 3HeproobecnevyeHmne obopynoeaHna CYW3 ocy-
LwecTenaeTcs Takke Yyepes [MMY.

MapameTpbl MHTepdhecoB aHeproobecneyeHnsa HU3KOM M cpeaHei MOLHOCTY NpuBeaeHsbl B Tabnuue E.2.

Tabnuya E.2— WHTepdeic aHeproobecnevyeHns

TpebosaHusa K aHeproobecneveHno Manas MOLWHOCTb CpeaHss MOLWHOCTL
MOLWHOCTb UCTOYHUKA NUTaHKUSA 24 Bt 96 Bm
PaGounin guanas3oH HanpsxeHun ot 20 B 0o 27 B NOCTOAHHBLIN TOK om 120 B 0o 27 B nocmosiHHbIU MOK
anﬁg:T‘;)aoLL”;:f:gﬂ”‘e””” 1% —no 1 My 1% — 00 1My
[NepexogHbl aNeKTpUYecKMin TOK 5A3a 1 mMc 10A 3a 1 mc
Tok xonogHoro nycka 120% BenuynHbl yCTaHOBUBLLETOCH 100 % senuyuHbl ycmaHo8uUsWea0CsH

Toka 3a 500 Mc moka 3a 500 mc

Tennootsof Makcumym 6 BT oT nnatel CYU3 Makcumym 96 Bm

[NepexoaHbli aNEeKTPUHECKWNIA TOK MOXKET BbiTb OrpaHUYeH 3MeKTPOHHLIM MOAyneM NoABOOHOW CUCTEMBI yripaBne-
HUA Aobkblyen 3HaveHnem 200 % oT BeMUYUHbBI YCTaHOBMBLLEroCca TOKA.

E.5 UcnbiTaHuA

E.5.1 NMpuemoyHble ucnbiTaHusa
MwuHumanbHble TpeboBaHuA K ucneiTaHuam 0bopynosannsa CYWN3 gomkHbl cOOTBETCTBOBATL nonoxenvam 11.2.5.
E.5.2 YcTOMYMBOCTL K BO3ANCTBMIO BHELWHWNX hakTopoB

MwuHumManeHble TpeboBaHWUs K UcnbITaHUAM obopyaoBaHua CYWN3 Ha yCTOWYMBOCTL K BHELUHWUM BO3AENCTBYHOLLNM
dpakTopaM A0MMKHLI COOTBETCTBOBATL nonoxeHuam 11.3.5.
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MpunoxeHue F
(cnpaBo4Hoe)

SneKTpomaerrHaﬂ COBMECTUMOCTb OSOPYHOBaHMH CUCTEeMbl NOABOOHON O06bLIYN

F.1 Obwmre nonoxeHun

BBMOy OTCYTCTBUA CTAaHOAPTOB WITM HOPM B OTHOLLEHWMW 3MeKTPOMarHMTHOW COBMECTMMOCTW oBopyaoBaHus, ycTa-
HaBMMBAEMOrO HAa MOPCKOM AHE, B AaHHOM MPUINOXKEHUW NPUBEAEH PSA NMPUMEPOB 3MNeKTPOMarHWTHOW OBCTaHOBKM K
KnaccuuKkauum aNeKTpoOMarHMTHeIX NoMex Ha ocHoBe npuHuunoB FOCT P 51317.2.5.

MeToabl MUcnbiTaHWA K TpeboBaHWSA K pesynbraTamM MChbiTaHWWA onpederneHsl Ha ocHoBe nonoxeHun MOCT
P M3K 60945, FTOCT P 51317.3.4, FTOCT P 51317.4.6 (cm. makxe [28]).

[Mpwn onpeneneHun coctaBa UcnbITaHWI U TpebOBaHWIA K UX pe3ynsTaTtaM HEODXOAMMO YYUThIBATL, YTO, HECMOTPSA
Ha To, YTo pabo4yeli cpedoi aBnAeTcA NOABOAHANA cpeada, MecTOM MNPOBEOEHNUS UCTBITAHUA ABNAETCA NPOW3BOACTBEHHASA
nnowaaka, nanyba cygHa unu oba aTux mecta.

F.2 OnucaHue cpeabl

Oxpy»xatoLLein cpenoi, 0 KOTOPOW roOBOPUTCA B HACTOALLEM CTaHaapTe, ABMAETCA Mopckoe aHo. Ha nnowanke pas-
MeLLEHWUS ANEKTPUYECKOTO 1 ANEKTPOHHOTC 060pyaoBaHMA Ha MOPCKOM AHe hopMUpYETCst MOKansHas ANeKTPOMarH1MTHas
cpena. Mo mepe ycTaHoBKM Bonee MoLHOrO obopyaoBaHus M CROXHbIX CUCTEM YNpaBneHWUs aneKkTpoMarHuTHas obcTa-
HOBKa CTaHOBWTCA Donee cnoxHoit. BHe 3aBUCMMOCTKM OT TOro, Kakoe obopyaoBaHue MCNonb3yeTcs, obLWKMM ycrnoBuem
ABMAETCA coeduMHeHWe noaBofdHoro obopynoraHus ¢ obopynoBaHueM Ha nnatdopMe u/mnu 6eperoBOM KOMMMEKCe C
nomMoLLblo WnaHrokabensa. [na kKoHeYHoW YacTu WwnaHrokabens, pacnonoXeHHoW Ha nnatdgopme unu Gepery, anekTpo-
MarHuTHas cpena Oyoer CoOTBETCTBOBATh MPOM3BOACTBEHHbLIM YCNOBUAM, (OPMUPYEMbBIM C Y4ETOM 3HAYUTENBHOMo KO-
nu4ecTBa pacnonoXxeHHoOro no 6rM30CcTy aANeKTPUYECKoro 1 anekTpoHHoro obopygosanua. B coctae kaxpgown CI Bxo-
OAT wnaHrokabenu pasnuYHOM KOHCTPYKUWKM, ANWHBI M KOHMUrypauun. XapakTepucTukn WwnaHrokabenen onpenenstor
CTENEHb BNUAHWUS 3NEKTPOMarHWTHOW Cpedbl Ha MOBEPXHOCTW Ha 3MEKTPOMarHUTHYIO cpedy Ha MOPCKOM AHe. Cxembl
pacnonoxeHus nogsogHoro obopyqoBaHMA Ha MOPCKOM AHEe W MOAKMYeHwus wnaHrokabenei okasblBaloT BNUSIHME Ha
3MNeKTPOMarHUTHY cpeay ANs Ka)Xaoro yana cUcTeMbl.

[na anekTpoMarHWTHOW cpedbl HA MOPCKOM [HE OTCYTCTBYET HOPMaTMBHAs AOKYMEHTALWSA, TEM HE MeHee, 3a
nocnegHue rogbl ObINWM NOArOTOBNEHbI HECKOMNBKO Hay4HbIX NyGnukaumiA, NocBALLEHHbLIX JaHHOMY Bonpocy. Hactoawmia
CTaHOapT He onucklBaeT (hU3nyeckne CBOMCTBA cpefbl, HO NpeanaraeT BblGop Havbonee ABHLIX XapakTepUCTMK, KOTopbie
OKasbIBAKT BNUSHWE HA 3NEKTPOMAarHUTHYK cpeay, opMUpyeMyto Ucnonb3yembiM obopynoraHueM. Mopckoe OHO npea-
cTaenaeT coboi NOBEpPXHOCTL pasfena Mexay MOpCKoW BOAOKW, 0Caf0yHBIMU U OCHOBHBIMKU nopogaMu. Bece coctaenatio-
e 3Tol cpenbl 0b6nafaT pasnMyHeBIMU CBOWCTBAMK, B YACTHOCTM, 3NEKTpUYEcKaa NPOBOAMMOCTE MOPCKOW BOObI Ha-
xoauTtcs B avanasoHe oT 1 Cm/m go 5 Cm/m, npraoHHbix otnoxeHuin ot 0,1 Cm/m go 0,5 Cm/M 1 KopeHHBIX Nopoa nopagka
0,05 Cw/m. B uenom 4epes gaHHyK cpedy He pacnpoCTpaHseTCA BbICOKOYACTOTHOE SNEKTPOMAarHUTHOE M3Nny4YeHne, Kpo-
Me TOro B HEll He MpoucxoguT obpa3oBaHue anekTpocTaTudeckoro 3apsafna. OgHako Ana nNogBOSHOW cpefbl HeoBXoaAMMOo
YYUTBIBATb pPacnpocTpaHeHe HU3KOYaCcTOTHOW COCTaBMAOLEN 3MeKTPOMarHUTHOMO crnekTpa noMexu.

F.3 KOH.EIYKTHBHI:!E HWU3KOYaCTOTHbIe 3NeKTPOMarHuTHble NoMexun

F.3.1 FTapMOHMKM HaNpsXKeHUA 3NeKTPONMTaHUA

Bcrneacteue paboTel cunoBbix Npeobpa3soBaTteneil, reHepaTopoB U KOHTPOMNbLHOTO 0O0PYACBaHUSA, UCMOMNbL3YEeMOro
Ha nnatgopme unu GeperoBom KoMmnnekce Ansa aHeprocHabxeHwns Cl[, Bo3HUKAKOT rapMoHUKKY HanpsbkeHusa. CBoK Bknag,
TaKkke BHOCAT 3NEKTPOABUraTenu, snekTpocHabKeHWe KOTOPbIX OCYLLECTBNAETCA OT TEX e MCTOMHWKOB. JTOT BKNag Mo-
KET BbITb 3HAYUTENBHBIM MPWU WCMONL30BAHNKM B COCTaBE CUCTEMbI MOABOAHON A00bINM HECKONBKUX aHanoOrM4YHbIX 3rek-
TpoasuraTenem.

F.3.2 UamMeHeHWe HanpAXeHWA 3NeKTponuTaHusa

O6opynoearue Cl[ npoektupyloT ansg paboTbl B LUMPOKOM OMana3oHe HanpskeHUs 3MNeKTponuTaHusA Anfs co-
OTBETCTBUSA YCIOBUAM 3HEProCHaGXeHWs, KOTOpble MOTYT U3MEHSITLCS B 3aBUCUMOCTM OT MECTa PacronOXeHUst KOH-
KpeTHoro obopydoBaHWs B COCTaBe CUCTEMbI. Mcnonb3oBaHue NpoTsKEHHBIX LWnadHrokabenen mexay obopynoBaHuem
obycnaBnvBaeT CyLLeCTBEHHbLIE Pa3nu4ua napaMmeTpoB aHeprocHabkeHus. [lo 3TOM NpUYMHE aHanu3 CUCTEMbI 3HEep-
rocHabxeHWs BLINOMHSAT ANA KaX40ro 3fIeMeHTa CUCTEMBI, C YYETOM BITMAHUA TakUX NapaMeTpoB, Kak U3MEHEeHMe Ha-
rpy3ku, NapameTpbl LinaHrokabenen v ycnoBus, NpuBoasaLwmne K oTkasy. MockonbsKy aTn napaMeTpel B NOMHOM obbemMe
YYMTLIBAKOTCA NPU OLEHKE YCMOBWIA 3KCNMyaTaluMW, OHW HE pacCcMaTpUBAIKOTCA C TOMKM 3pEHUA (POPMUPOBAHWUS 3MNEKTPO-
MarHUTHOW OBCTaHOBKM.

F.3.3 MHgyKTMpOBaHHLIE NOMEXW

MHOYKTMpOBaHHbLIE NMOMEXW OMNMPenenArT BIUAHWEM FApMOHWK W MPOMEXKYTOYHbIX rApMOHMK 3MEKTPONUTaHWUA Ha
curHan B kabene ynpasneHus. Bug HaBe4eHHOW NMOMEXWU 3aBUCUT OT KOHUrypauuu kabenei, coeUHEHUN U UX CBSA3U C
OpyrumMun anemeHTamn obopygoBaHua. CxeMa 1 napasvTHOE COMPOTUBIEHWE ONPenensioT PeXnM BO3HUKHOBEHNA NOMe-
XW. DNEeKTPOMarHUTHas COBMECTUMOCTL 3aBUCUT OT TUMA, Y1crna U B3auMopacnonoxeHus obopyaoBaHus.
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F.3.4 Hu3ko4yacTtoTHOE M3ny4yeHue

F.3.4.1 MarHuTHbIE Nnons

3nekTpuydeckue kabenu, TpaHcopMaTopbl U TEXHONOrMYeckoe obopyaoBaHNE BLICOKOW MOLLHOCTU ABMNSATCH WUC-
TOYHUKaMKW MarHUTHbIX none. BnusHme MarHUTHLIX MONei BbIpaXaeTcAa B NOSABMEHUA OCHOBHLIX U TAPMOHUYECKUX YacToT
CUCTEMBI 3MEKTPONUTAHWSA B NIMHWAX YNPaBNEHUS.

F.3.4.2 3nekTpryeckne nona

OnekTpuyeckne kabenu, rmaesHbIM 0Opa30M BLICOKOBOMLTHbIE Kabenn aneKkTponuTaHus, SBNATCA MCTOYHUKaMU
3NeKTpU4eCcKnX nonei. B nogBogHOW cpefie BLICOKME YacTOThl AMEKTPUYECKOro Mons Nnoxo pacnpocTpaHATCd, NO3TOMY
BLICOKOYACTOTHbLIW AWAana3oH MOXET HE YYMTBIBATHCA NPU OLIEHKE 3NEeKTPOMarHMTHoN o6CcTaHOBKK.

F.3.5 KonaykTMBHaA BbICOKOYACTOTHas nomexa

F.3.5.1 CurHanel, nepegasaemble Mo CUMOBLIM NMHUSIM CUCTEM 3NeKTPOCHabXeHuA

B HekoTopbix cucTEMax yrnpasneHus NoABOAHOW A0ObIME MCMonb3yeTca MeToq nepefaqy curHana no CUIoBbIM
nuHUAM. [MockonbKy CeTb aNeKTPonUTaHMA ABMAETCA OCHOBHOW, TO NepeaaBaeMblil CUrHamn MOXeT UMETb Bonee BbiCOKYHO
3HEPru0 U YacTOoThl, OTMIMYHBIE OT YAcTOT, MPUMEHSIEMbIX B CTAHAAPTHLIX MHPOPMALMOHHBEIX CETAX. DHEeprua 1 YyacTtoTa
nepefaBaeMoro cUurHana 3aBucUT OT NapaMeTpoB MOAEeMa, KOTOpkIe, B CBOK O4epenb, ONPeaensaTcs YCIOBMAM KOHKPET-
HOTO NPOEeKTa.

F.3.5.2 HaBegeHHble HanpsKeHWe U TOK HEMpPepbIBHBIX KonebaHui

Bnuskoe pacnonoxeHue kabenei 1 06opyaoBaHUs Ha OAHON MeTannM4YeckKon KOHCTPYKLUK MOXET NPUBOAUTL K 06-
pasoBaHWI0 HaBedEHHbIX NMOMEX BCNEACTBUE 3MEKTPOMArHMTHOMO B3aUMOOENCTBUS UMM NMOMEXM B KOHTYPE 3a3eMITeHUs.
[aHHble noMexu MoryT pacnpocTpaHsaTeest Ha obopyanoraHue Cl[, pacnonoeHHoe Ha 4OCTATOMHOM yaaneHun.

Ecnu Heckonbko eavHul, obopynoBaHus ABNSTCA MCTOMHUKAMKM CUHGa3HOW NOMEXN B KOHTYpPE 3a3eMMeHus, To
HaBeOeHHbIE HAaMpPsKeHWE U TOK HEMpepbIBHbIX KonebaHuin MoryT UMETb CHOXHYK CTpykTypy. CTeneHb BAMAHMA obo-
PYLOBaHUA 3aBUCUT OT KOHMUIypauum CXembl W Napa3vTHOMO COMPOTUBIIEHWS, OMWHbI kabeneil u nux GnNM3ocTM K obLLum
KOHCTPYKLUAM 3a3eMIEHUSA.

MoarogHoe obopynoBaHe MOXET BbITh YACTbID CXEMbI, HA KOTOPYKO OKa3blBalOT BO3AEUCTBME HABEAEHHbLIE TOKM,
BbI3BAHHbLIE 3MEKTPOMArHUTHLIMU MONSMU OT PACMNONOXKEHHOTO Ha MOBEPXHOCTU 0bopyaoBaHNS.

Mcnonbayembie NOAX0AbI K pa3MeLLeHNo NogBoaHOro 0bopyaoBaHnst NPUBOAAT K HEOBXOAMMOCTW MOHTaXa 3Hauu-
TENBHOro YvMcna NepemMbldex ANeKTpUYeckux kabenen, KOHTaKTUPYIOLLMX Kak C MOPCKOW BOAOW, Tak 1 C MOPCKMM OHOM. 3TH
kabenu MoryT MCNonb30BaThCA ANA Nepefady CMrHana v aNeKkTPUYECKON IHEPTUK, MMETb 3HAYMTENBHYH MPOTSKEHHOCTD
W MOTYT cTaTb NPOBOJHMKAMK ONA cuHasHbix nomex. Mpu onpegeneHHbix AnnHax kabenein MOXEeT BO3HUKHYTb HU3KO-
YacTOTHbLIM pe3oHaHc. MNpUHUMan BO BHUMaHME NPOBOAMMOCTb Cpefbl, B KOTOPOW pPacnonoXxeHsbl 3Tu kabenu, oHX MoryT
cTaTbh UCTOYHWKOM HW3KOYACTOTHOWM 3MEKTPOMAarHUTHOW BOMHEI, 0COGEHHO NpY BO3HUMKHOBEHWW pe3oHaHca. Takke kabenm
MOrYT BLICTYMNaTh B KAYECTBE NMPUEMHUKOR 3MEKTPOMAarHUTHLIX BOMH, BO3OENCTBME KOTOPLIX ByAeT 3aBUCETh OT ANWHBI OT-
OensHOro Kabens, KOHCTPYKLUMK 1 PacnonoXeHUsa nHTepdeiica u YacToTbl SrEeKTPOMAarHUTHOW BOMHbI.

F.3.5.3 MNepexoaHble NpoLecchl

Mpy nepeknioYeHUM Harpy3Kk Ha pacnonoXeHHoOM nobnuzocTu obopygoBaHUK UMK Ha 0BOPYAOBaHUK, BXOAALLEM
8 ClN[, MoryT BO3HMKATL NepeXoaHble NPOLECCH], CONPOBOXAaeMble KonebaHuaMI U ObICTPLIMKU CKaYKaMK HanpsKeHUs.
CKadkn HanpspKeHWs MOTyT BO3HWMKHYTb B 060py40BaHMM, PAcnonoXeHHOM Ha MOBEPXHOCTK, rMaeHbIM 06pazoM, B cucTe-
me 3aHeproobecneyeHns, U MOryT nepegasaTbCcs Ha nogBogHoe obopyaoBaHue no wnanrokabento. BeicokoaHepreTnye-
CKWE MOMEXW UN1 MEeONEeHHbIE CKadKkK, Kak NpaBuio, BO3HUKAKOT BCNEACTBME yaapa MOMHMM B nnartdopMy Wiv Bchneg-
CTBWE aBapWIAHOIO pPas3pshKeHNa UCTOMHUKA SHEPrn.

[MapameTpbl ckavka HanpsbkeHWa Ha NogBogHOM 0D0pyOoBaHWM, BeI3BAHHONO 0bopyaoBaHMEM Ha nnatdopmMe, 3a-
BMCAT OT XapakTEPUCTMK LUNaHrokabensa n ero oOKOHEeYHOro YCTPOMCTBA.

F.3.6 Beicoko4yacToTHasa usnydyaemasi nomexa

B nogBogHoi cpefie BLICOKOYACTOTHbLIE 3NEeKTPOMarHMTHLIE NONA HE PACMPOCTPaHAKTCA, MO3TOMY JaHHOE ABMEeHWe
MOXHO HE YYUTLIBATb.

F.3.7 flBneHuve anekTpocTaTUyeckoro paspsaaa

Ins nofBOAHbLIX YCNOBWIA 3TO ABNEHUE MOXHO HE YYUTBIRATH.

F.4 CTeneHb MHTEHCUBHOCTU 3MNEKTPOMarHMTHLIX NOMeX

F.4.1 O6wme nonoxeHuA

HeBO3MOXHO TOYHO OMPEAEnUTL YPOBHN AMEKTPOMarHMTHON COBMECTMMOCTH ANA KaxXgoro dpakropa, ABMALWeroca
YacTbio MOOBOAHON Cpedbl, MOCKOMNbKY HEBO3MOXKHO MPOBECTU UCMbITAHWA HA MecTe 3KCMnyaTauuM cuctemsl, a onybnu-
KOBaHHbIX OAHHbIX, HA OCHOBE KOTOPbIX MOXHO Obino Obl coenaTh 3akNioyYeHne, HeAoCTaTouHO. [103TOMY NpUBEdEHHbIE
30eck pekoMeHaauumn 6binv pazpaboTtaHbl UCXOAA U3 NPUBNKEHHBIX YCNOBUIA, UMEHLLNX MECTO HAa MOBEpPXHOCTU. YpoB-
HW nomex, oBycrnoBNeHHbIX ABMEHWsIMU, onucaHHbiMu B F.4.2—F4.4, ocHOBaHbl Ha 3Ha4YeHWsX, MPUBEOEHHLIX B CEPUN
ctangaptoB FOCT P 51317, » y4ATLIBAIOT CTAaTUCTUYECKMIA NOAX0M, K BEPOATHOCTM BO3HWKHOBEHMUS 3MNEKTPOMarHMTHOIO
aeneHusa. [ina cuctem 6e30nacHOCTU M CUCTEM C YCTAHOBIEHHLIMW (PYHKUMOHANBHBIMW KpuTepuaMu 6e3onacHoCTU Mpu
paspaboTke NporpaMMbl UCNbITAHWIA HEOBXOOUMO YYMTEIBATE MPOrHO3 BO3HUKHOBEHWA Hanbonee HebnaronpuATHOW CUTY-
auuun ans nogteepxaeHna TpeboeaHuii K obecnedyeHuio NonHoTE 6e30MNacHOCTU NPOEKTA.

Mpwv NpoBeneHUM OLIEHKM BIUSHKUS LUNaHrokabensa Ha ypoBeHb NOMEX HEOBXOAMMO YYUTLIBATE CXeMy 0BYCTPONCTBA
MECTOPOXAEHUA, ANWHY U OMaMeTp LnaHrokabens, ckMH-ahdekT, HanM4Me 3KpaHMpOoBaHWUA U apMUPOBaHNS, UCMOMb3Y-
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eMble U30MALMOHHbIE MaTepuanbl U KOHCTPYKLUMIO OKOHEYHBLIX YCTPOWCTB WwnaHrokabensa. Bece a1o genaet npoBeneHne
OLEHKWN JOCTATOYHO CMOXHBIM MPOLECCOM.

F.4.2 KoHAYKTUBHAA HA3KOYACTOTHAA noMexa

F.4.2.1 FTapmoHnku

B cooteetctBumu ¢ FOCT P 51317.2.5—2000 (mabnuuya 1) ans y4acTkoB ¢ 060pyOoBaHNEM BbICOKON MOLLHOCTH,
BKIMIOYaA ABWraTenuy ¢ 4acTOTHO-pPErynMpyeMbiM NMpUBOAOM UMW CUCTEMBI 3HeproobecneyeHnsa Takux aBuratenen, Koad-
hULIMEHT MCKaXKEHNS CUHYCOWMOANBHOW KPUBOW HanpsxkeHnsa moxeT gocturate 10 %. [nd y4acTKoB, Ha KOTOPbIX pacnono-
YKeHbl TOMbKO 3MEeKTPOHHbIE BNoKU, KOAMULMEHT UCKaxkeHUI He npeBbiwaeT 8 %. CTeneHn MHTEHCUBHOCTU aneKkTpoMar-
HWTHOW NMoMexu, npuBedeHHsle B Tabnuuax F.5—F.8 ana pasanuyHeix mecT pasmelleHns obopynoBaHUA, COOTBETCTBYIOT
aanHeiM FOCT P 51317.2.5—2000 (mabnuuya 1).

F.4.2.2 N3ameHeHWUs1 HanpsXXeHWsa K Y4acToTbl B CUCTEMaX 3reKTPoCcHabXeHus

[na gaHHOro ABNEHWA CTENEeHW MHTEHCHMBHOCTW 3MEKTPOMAarHWTHOW MOMEXK C YY4ETOM MecTa pacrnonoXeHusa o6o-
pyaOBaHWA He NPUBOOATCA.

F.4.2.3 HaBeaeHHbIe HU3KOYACTOTHLIE HANPSXKEHUS

YpOBEHbL 3NEeKTPOMAarHUTHOW MOMEXM 3aBMCWT OT MecTa pacrnonoxeHua obopynoBaHus, Takum obpasom, cxema
pazMelleHnsa obopyaoBaHusa onpenenseT CTeNeHb MHTEHCMBHOCTU NomMexnu. BnnsHue wnaHrokabens, NponoXeHHoro ot
nnardgopmbl unu BeperoBoi NNowanki, Ha CTeneHb MHTEHCUMBHOCTWM MOMEexn HeoOxoouMO paccMmaTtpuBaTtb MCXoad W3
YCIOBUWIA KOHKPETHOro NpOeKTa.

CTeneHn WHTEHCUBHOCTMW 3MEKTPOMAarHWTHOW MOMEXW OAaHHOTo BuAA, MpUBEAEeHHble B Tabnuuax Ans pasnuyHbIX
MecT pa3MelleHusa obopynoBaHusa, cooTBeTcTBYOT [OCT P 51317.2.5—2000 (mabnuya 4).

F.4.3 HuzkouactoTHas nany4yaemas nomexa

F.4.3.1 NanyyeHre MarHUTHbIX NOnen

CTeneHn WHTEHCUBHOCTMW 3MEKTPOMAarHUTHOW MOMEXW OAHHOTo BuAA, MpUBEAEHHble B Tabnuuax Ans pasnuyHbIX
MecCT pa3sMelleHusa obopynoBaHus, cooTeeTcTBYOT [OCT P 51317.2.56—2000 (mabnuua 5).

F.4.3.2 NanydyeHue anekTpu4ecknx nonewn

CTeneHn UHTEHCUBHOCTMW 3MEeKTPOMarHUTHOW MOMEXW OAHHOTC BuAa, MpUBEAEeHHbIe B Tabnuuax Ans pasnuyHbIX
MecCT pa3smelleHun obopynosaHus, cooteeTcTByoT FOCT P 51317.2.5—2000 (mabnuua 6).

F.4.4 KoHayKTMBHasA BbICOKOYAacTOTHaA Nomexa

F.4.4.1 YpoBeHb curHana

B cuctemax ¢ nepegavei curHana no NMHUM 3NeKTPONMTaHMsA YPOBEHb CUrHana 3aBvMCKT OT MOLLHOCTM MOAEMA,
YacToThbl CUrHana v KoOHpUrypaumm cMCcTeMbI. YPOBEHb CUrHarna MOXET NpPeacTaBnATh ONacHOCTh Ans 0bopyaoBaHuA Cu-
cTemMbl 9HeproobGecneyeHns!, He SBMNSALLErOCs YacThH CUCTEMbI CBA3W. [apMOHVKWM 4acToThl CUrHana, noMexu oT NMOLKIo-
YEHHLIX CUCTEM W rAapMOHUKW 3MeKTPONMTaHWUA BHOCAT CBOW Bknag B hopMupoBaHue HebnaronpusaTHOW aneKTpoMarHuT-
HOW 0BCTaHOBKM ONA CUCTEMBI CBA3M, KOTOPAs MOXET BblpaXaTbCA B BO3HUKHOBEHMWM BHEMOMOCHbLIX MOMEX 1 YMEHbLLEHUN
OTHOLLEHWA CUrHan/LWyM B pe3yrnksTaTe [eNCTBMA YKa3aHHbIX MOMEX.

Y npuMeHseMbIX B noABoAHOM 0BopyLOBaHUM MOOEMOB BbIXOAHAA MOLLHOCTE 06bIMHO cocTaenseT oT 20 obm no
35 oBbm npu HomuHaneHoM conpoTtueneHuun uenu 100 Om. CpegHee KBagpaTUYHOE 3HAYEHMEe HaMNpPsKeHUs Ha KOHTaKTax
wnaHrokabens moxet coctaenate oT 5 B go 15 B npu pabounx yactorax ot 100 My go 150 Mu. PakTnyeckne 3Ha4eHs
3aBUCAT OT KOHbUIypaLnm Mogema, KOHCTPYKUMM OKOHEYHOrO YCTPOWCTBA U XapakTeEPUCTUK WnaHrokabens.

Bce obopynoeaHue, paboTtalowee B cucTeMe C MHTErpPMPOBaHHOW CUCTEMOWN anekTpocHabxeHus/nepedaqn curHa-
na v He ABNAKLLEECA YacTbl CUCTEMBI Nepeaaqn curHana, LenecoobpasHo ocHallaTh pa3BA3bIBALWUM PUNBTPOM ANA
obecneyeHna KOPPEKTHOW Nepeaadn curHana cBA3u Yepe3 OKOHeYHOe YCTPOWCTBO LWnaHrokabens. Mpeanonaraetcs, YTo
hunsTp obecneynT 3aTyxaHWe Ha YacToTe curHana He meHee Yem Ha 20 ab, cm. Tabnuuy F.1.

Tabnuua F1— ypOBEHb ANEKTPOMArHUTHeIX NOMeX B YacTW CUrHanoB, nepegaBsaeMbiX N0 CUNOBLIM NMUHUAM

B guana3soxe 4acToT curHana?).

CTteneHb UHTEHCUBHOCTK 3MEKTPOMAarHUTHOW NOMEXu
P CpegHekBagpaTU4HOE 3Ha4YeHve Hanpsixexsns, B

A — ceTb He3 nepegayun cUrHanos [na kaxgoro oTAensHOro crny4as cornacHo
TpeboBaHuaAM K 06opyaoBaHKID

1 MowHocTb nanyyeHus B6nusn nepegartyuka curHana < 24 nbm 5
2 MoulHocTb nany4eHus Bbnusm nepegatyuka curdana < 30 gbm 10
3 MowwHocTe nanyderus Bbnusv nepegatyuka curHana < 33 gbm 15
Mpoune [lns kaxgoro oTAenbLHONo Cryyas B 3aBMCUMOCTH

OT MOLLHOCTKW MOogema 1 KDHCbMpraLI,VIVI CUCTEMBI

a) [wvanasoH 4acToT curHana 3aBUCUT OT KOHqDI/IpraLlMM KOHKpETHOﬂ CUCTEMBI U ONpefenAeTca N3roTOBUTENEM.
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F.4.4.2 HaBeneHHble HanpsKeHus (ToKK) (HesaTyxarowme KornebaHus)

Tabnuua F.2 nogrotoeneHa Ha ocHoBe [OCT P 51317.2.5—2000 (mabnuya 7). MNpyuBegeHHble 3HavyeHUs Obinm
OTKOPPEKTUPOBAaHLI MO OTHOLLEHWIO K YKA3aHHOMY CTaHaapTy nocpeacTBOM npumeHeHus koadpduumeHTa, obycnorneH-
HOro 3aTyxaHuWem Nnomexu B YCINOBUAX MpUAoHHOW cpedbl Ana vactotel 0,01 My (camas HU3Kaa yactoTa B mabnuue 7
FOCT P 51317.2.5—2000) Ha paccTtosHuM 1 M. 3-3a BNUMAHUA reoMeTpun noTeHumManbHbiX KabenbHblX nanydaTtenen
CNOXHO NPeAcKa3aTh ypOBEHb HABEAEHHOW NOMEXM, TakuM 006pa3oM, He YYUTLIBAETCA BNMAHWE CKOPOCTW pacnpocTpaHe-
HUS 1 apdeKToB, 0BYCNOBMNEHHbIX U3MEHEHWEM paccToAHWUA Ao Kabens.

Tabnuuya F.2— YpoBHM aNeKTPOMarHUTHLIX NOMEX B YaCTW HaBeOEeHHbIX HANPsXKeHWI U TOKOB HENPepbIBHbLIX Koneba-
HWIA OTHOCUTENBHOrO H6a30BOro 3a3eMneHns

Crenexb uHTeHcme- | 0,01 MMy — 0,05 MMy | 0,5MIMy —4 My |4 MMy — 13,5 MlNy | 13,5 MMy — 27 Mly | 27 MMy — 80 MIy,
HOCTW 3NEKTPOo-
MarHUTHOW NOMexu B MA B MA B MA B MA B MA

A (KoHTponu-
B coorBeTcTBMM € TpeboBaHuaMM K 0BOPYOOBaHWUIO KOHKPETHOrO BUaa

pyemoe)
1 1 7 0,3 2 0,1 0,7 —_ — — —
2 1 7 1 7 0,3 2 0,1 0,7 — —
3 3 21 3 21 1 7 0,3 2
X B cooTBeTCcTBMM C XapaKTepucTUKaMy MeCT pa3MelleHns obopyaoBaHns

OTcyTcTBYHOT 0nNybrnukoBaHHble gaHHble, NO3BOMNsALWMe 060CHOBaThk YPOBEHEL 3NEKTPOMAarHUTHbLIX MOMEX 4aHHOro
BMAa C Y4eTOM MecCT pacnonoxeHus obopynoBaHua Ha mMopckom gHe. OgHako, B3aMMOCBA3b MEXAY HanpsXKeHHOCTbHO
Nons U HaBedeHHbIM HanpsHKeHWeM, Kak NpaBuno, NMHenHasn Npyu AnvHe Kabens, npeBbilLakolle ANMHY BOMHbI B WeCTb
pa3. OddeKkT pesoHaHca BO3HUKAET, KOrga pa3mMep LUenu NpyMepHO paBeH YeTBEepTW ANWHbI BOnHbl. B Tabnuue F.2 npu-
BEAEHbI 3Ha4YEHWUA MHAYLMPOBaHHbBIX HANPsXKEHWA 1 COOTBETCTBYHOLLMX TOKOB, PACCHMTaHHbIE NPWU 3HAYEHWM CONPOTUBNE-
HuA 150 Om oTHOCKUTENBHO 3a3emneHns. PakTMyeckoe 3HaYeHWe CONpPOTUBMNEHVS ANA NoABOAHOW cpedbl ByaeT no Bcen
BEPOATHOCTU HWKe. TeM He MeHee, B HacTosLLEeM cTaHaapTe npuHATo 3HadveHme 150 Om ans obecneyeHns CooTBETCTBUA
OeACTBYIOLWUM B AaHHOW obnacTu cTaHgapTam.

MpuBeneHHbIe B Tabnuue F.2 cTeneHn NpUHATELI ANS YCNoBUS OTCYTCTBUS Moaynsuun. OBblvHO obpasyoumecs no-
MeXW aMniuTyaHOo-ModynMpoBaHHble (kak npasuno, MeHee 80% mogynsuum) Mnu YacToTHO-MOAYNMPOBaHHBIE.

F.4.4.3 NepexoagHsble npouecchl

MpueenerHbim B FOCT P 51317.2.5—2000 (mabnuya 8) anekTpoMarHUTHLIM NOMeXaM, Bbi3BaHHbBIM KOHTaKTHBLIM
UCKpeHueM, B Tabnuuax, ycTaHaenMBatoLLMX KNacc MecT pasMeLLeHKs, COOTBETCTBYIOT BbICOKOYACTOTHbIE KOHOYKTUBHbIE
OfdHOHanpaBlieHHble KpaTKoBpPeMeHHble nomexu. KonebaTeneHbIM MMMNYbCHBIM MOMeXaM C BbICOKOW YacTOTOW, NpUBedeH-
HeiM B [OCT P 51317.2.5—2000 (mabnuya 9), B Tabnuuax, ycTaHaBNMBaOLMUX KNAacc MecT pasMeLLeHNs, COOTBETCTBYIOT
BbICOKOYACTOTHbIE KonebaTteneHsle noMexu. MNpeagnonaraetcs, YTO BCE OHWU ABNSIOTCA NoKanbHeIMU. JlokansHele MeaneH-
Hble nepexogHble npouecckl, npueedeHHble B FOCT P 51317.2.5—2000 (mabnuua 8) npuMeHUTenNbHO K yHKUMOHMPOBa-
HUIKD NIMEBKMX NPeaoXpaHUTENER, paccMaTpUBaoTCa Kak BO3MOXHbIE, MO3TOMY nNpuBeaeHHble B [OCT P 51317.2.5—2000
(mabnuya 8) ypoBHU NoMex UCNoNb30BaHbl B Tabnuuax knaccugukauum MecT pa3MeLLeHus.

BrnvaHvwe monHveBoro paspaga, UMEBLLENO MECTO Ha pacCcTosiHMM OT 0D0pyAoBaHWA, 3aBUCUT OT CXEMbI pacnono-
XeHusa 06opyaoBaHNA Ha MeCTOPOMOEHWMMW, B YaCTHOCTW OT CXeMbl NOAKMIOMeHWs WwnaHrokabene. BnuaHuwe MonHuesoro
paspsaga 6yget oTnMyaTeCH B KaXK4oM KOHKPETHOM Cryyae, No3ToMy AaHHbIA BU NOMEX HE BKMKOYeH B Tabnuubl, yctaHas-
NVBAKOLWME KNAcc MECT pasMeLleHus.

F.5 JonycTuMble N3ny4eHusn

[nsa Bcex MecT pasmelleHnsa nogsoaHoro 0bopyaoBaHUa OONYCTUMbIM SBMAETCA U3Ny4YeHWe, KOTOpoe He NpUBoauT
K AOCTMXEHWIO YPOBHEN 3MNeKTPOMarHUTHbIX MOMEX, NpuMBeaeHHbIX B F.4, n cnegoBaTenbHO He OKa3biBaeT 3HAYUTENbHOro
BMUMAHWA Ha aMNeKTPoMarHWTHy0 obcTaHoBKY. ManyyeHns BCcex MOPTOB OOMKHO ObITb HWXEe NpenencB, YCTAHOBRMEHHLIX
CWCIP gna npov3BOACTBEHHBIX cpel Anst YacToT cebiwe 150 M.

Ona nanyveHuin ¢ yactotamm Hvxke 150 kU HeoBxoaMMO UCNONL30BaTh AaHHble w3 Tabnuy F.3 n F.4.
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Tatnuua F.3—lNpegenbHble 3Ha4YeHUA KOHOYKTMBHBIX MOMEX HA OCHOBHBIX NMopTax

a)
UaCTOTHIN AHANAZ0H, MpenenbHble 3HaveHWs, AbMKB

MIu

Keazunukoeble | CpepgHue

0,003—0,15 111,5—79 | 98,5—66

a) [MpenoenbHble 3Ha4YeHWs YBEMUYMBAKOTCA NUHEWHO C norapudmom YacToTel B gvanaszone ot 0,003 My go
0,15 Ml'w.

Ocoboe BHUMaHWe cnegyeT 0bpaTuTe Ha 0BopyaoBaHWe, ABNAIOWEECH YaCcTblO CUCTEMBI Nepenayy CUrHanoe no
CWMMOBLIM NTMHUAM UM B3aMMOAENCTBYIOLLEE C YkasaHHo cuctemoit. TpeboeaHua CACTIP onpepenstoT cxemy ctabunu-
3auMK MONHOMO CONPOTMBMEHNS NMHUK, C NMOMOLLBIO KOTOPOW AOMKHbLI MPOU3BOAWNTECH U3MEPEeHWUS M3MYYEeHWUs, MOCKOMb-
Ky CTaHgapTHoe u3aMepuTernbHoe obopygoBaHMe MOXET ocrnabnATb curHan Ha 4acToTax CBA3M A0 MofHOW notepw. Ans
nposeaeHUss UaMmepeHuin cornacHo TpebosaHusm CUCIIP Heobxoguma peanusauus crneynanbHbIX Mep Mo YMEHbLIEHWIO
yKa3aHHOro BNuaHuA. Ha yactoTax CBA3W AOMKHBI YCTaHABNMBATLECH NONOCk! UCKMIOYEHHBIX YACTOT MO OTHOLWIEHUIO K Ana-
nasoHy 4acToT, ykasaHHomy B Tabnuue F.1 ans o6opyaoBaHus CBA3W B COCTaBE CUCTEMBI! YrpaBneHns noaBoaHOW A06kI-
Yyel. YkasaHHble MoMockl YacToT 3aBUCAT OT KOHKPETHOTO NpoekTa W onpedenstoTcs narotosutenem. [Ina obopygosaHus,
He BXOAALEero B COCTaB CUCTEMbI CBA3M, HEODXOOMMO YCTAHOBUTL HUKHIOW MPaHuLy MoMoChl UCKIIOYEHHBIX 4acToT, Y4To
Tawke OygeT 3aBUCETb OT NapaMeTPOB KOHKPETHOrO NpoeKkTa M onpeaensdTbcs NPon3BogUTENeM C y4ETOM YCTaHOBMNEHHbIX
TpeboBaHWi K 3HAYEHWUIO OTHOLLEHWA CUrHaN/WyM B CUCTEME YNpaBneHus.

Tabnuua F.4 — lMNpepenbHble 3Ha4YEHUA KOHOYKTMBHBLIX MOMEX 0OLLEro BMaa Ha BXOAHLIX M BLIXOAHLIX NMOpPTax B 4a-
cToTHOM gwanasode ot 0,003 My go 0,15 MITy,

b )b)
Wi MpepenbHble 3Ha4eHWs ABmkB2).P) MpenentHble 3HaveHna ABMKA2
My Keasunukosble | CpegHue Ksasunukosbie | CpegHue
0,003—0,15 129,5—97 | 116,5—84 85,5—53 | 72,5—40

a) [MpeaeneHble 3Ha4YeHWs1 YBEMMYUBAKOTCH NUHEWHO ¢ norapudmom yacTtoTel B AnanasoHe ot 0,003 My go
0,15 Ml'w.

®) MpepenkHbie 3HaUYEHUA TOKA U HAMPSKEHUA MOMEXM ONpeensioTca ¢ NPUMEHEHEM CXeMbl CTabunmaaLmumn
MOMHOro CONpPoTUBNEHWS NMHUK, KOTOpasa onpegenaeT obuwee conpoTMBneHve (acuMMeTpuYHbIn pexaiim) 150 Om ana
BXOOHOr0/BbIXOAHOMO NMopTa BO BPeMs UCMbITaHWH (NnepesodHoi koadduumeHT: 20log,, 150/1 = 44 ab).

[na obopygoeaHua ¢ notpebnaeMsiM TOKOM He Bonee 16 A B ogHoin dhaze FOCT 30804.3.2 ycTaHaBnMBaeT 3Haye-
HWe vacToTbl HYKe 3 kI, FOCT P 51317.3.4 onpenenseT TpeboBaHua K UCnelTaHusam Ana 6onee molHoro obopygoBaHus.

F.6 Kputepun adpdhekTMBHOCTH hyHKLIMOHUPOBAHWA

Hwxxe npuBeneHsl kputepnu aeKTUBHOCTN DYHKLWMOHUPOBAHUA, KOTOPble O0MKHLI ObiTh NOATBEPX¥AeHb! Npu
npoBedeHWn UcnbiTaHnin 00opyNOBaHUA Ha MOMEXOYCTONYMBOCTE!

a) Kputepuin acdhdpextrBHOCTM Knacca A. He gomkHo BbITe HApyLLIEHUA PyHKLMOHANBHOCTU, NOTEPU COXPaHEHHbIX
AaHHBIX UMW U3MEHEHUWS COCTOSHWUA CUCTEMbI. OTO 03HAYaeT, YTo 6e3 KomMaHabl He JOMKHbI BINOMHATLCS HUKaKWe Aeli-
CTBWA, Hapywatowme TpeboBaHua thyHKUMoHaNsHoW 6ezonacHocT. He gonyckaeTca cHukeHne paboymx xapakTepucTuk
HUKEe YCTaHOBMNEHHBIX NpedenbHblX 3Ha4eHnd. B 4acTHOCTW, NapaMeTpbl CBA3M He JOMKHbI CHUKATBECH HUKE OOMYCTUMBIX
npedenbHbIX 3Ha4EHWI, NPU 3TOM He AOIMKHbBI BhIMOMHATLCA Kakue-nvbo aBToMaTu3npoBaHHbIe AeNCTBUA ANA nogaepxa-
HWA NapameTpPOB CBA3M.

b) Kputepun acdekTmBHOCTH knacca B. He oonkHO BbITe NOTEPU COXPaHEHHLIX AaHHBIX UMW U3MEHEHUS COCTOS-
HWUA CUCTEMBI. 3TO 03HA4aeT, YTo Be3 KOMaHAbl He OOMKHBI BLINOMHATECH HUKaKWe AeNCTBUS, Hapywatowmwe TpebosaHus
dhyHKUMoHaneHoW 6esonacHocTy. YxyaweHne pabounx xapakTepucTUK A0MYCTMMO TONMbKO B BMAE BPEMEHHOW NMoTepen
OYHKLMK CBA3W U BPEMEHHOIO YXYALLEeHWA paboymx xapakTepuCcTUK HYKe A0NyCTUMbIX npegenos. BocctaHoBneHne pabo-
YUX XapaKTepUCTUK BNOCNeaCTBUM NpoucxoavT Be3 BMelLaTensCTBa Nofb3oBarens.

c) Kputepun acpgpektuBHocTM knacca C. He gom«Ho ObiTb NOTEPU COXPaHEHHbLIX AaHHbIX. 3TO 03HaYaeT, YTo Hea
KOMaHbl HE JOMKHBI BEINOMHATLCH HUKaKUe AecTBMS, HapyLlaowme TpeboBanus dyHKUMoHanbHoi GesonacHocTh. Ko-
mMaHpa cbpoca forkHa BocCTaHaBnMBaTh Bee doyHKLMKM 0BopyaoBaHums.

F.7 Knacc v onucaHue mecT pasMmelleHus obopynoBaHus rnoa BoAoW

F 7.1 MecTa pa3mewwenuna — Knacc 1
Hwske npuBeneHbl napamMeTpbl BHELUHEW Cpeabl ANns COOTBETCTBYIOLLMX NOPTOB:
a) nopT Kopnyca:

- OTCYTCTBME paguonepeaaTynkos;
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- OTCYTCTBWME BbICOKOBOMLTHLIX NTMHWUIA;
- pacnonoXeHne B HENMocpeacTBEHHON Brnan K NpoMbILLNEHHBIM, HAYYHBIM U MEAWULMHCKMM 06BLEKTaM C BbICO-
KM 3HepronoTpebneHneM;
- BbICOKas KOHLUEHTpaUWsa MHOopMaLUOHHO-KOMMYHWKaLMOHHOTO 060pyaoBaHUS;
- pacnonoxeHue B HenocpeacTBEHHON BNU3K K CUMNOBBIM BIKMKOYATENAM CpeaHEero HanpsKeHUs;
- pacnonoxeHve nobnnsocty cunoBbIiX kabenen cpeqHEro HaNpPMHKEHUS;
b) mopT aneKkTponMTaHWA NepPEMEHHOr0 ToKa!
- CUrHanbl, nepegasaemMble N0 CUNOBLIM MMHUAM CUCTEM 3NEKTPOCHaBXeHWS;
- RPC;
- kabenw anekTpocTaHLMn cpeaHeil MOLLHOCTH;
- BO3MOXHOCTb Haxox4eHWs cneunannanpoBaHHbIX naepos;
- NOCTOSIHHAA KoMNeHcauwsa koaduUWeHTa MOLWHOCTH;
- ABMUraTenu ¢ 4acTOTHO-perynupyemMbiM NpruBoaoM OOMbLUIOA MOLLHOCTH;
- BBICOKME MYCKOBLIE HArPY3KH;
- BO3MOXHOCTb BO3HUMKHOBEHUA DOMNbLUMX TOKOB KOPOTKOTO 3aMbIKaHWA;
C) NOpT 3NeKTPONUTaHUA NOCTOAHHOIO TOKa:
- CWrHanbl, nepegaBaeMble NO CUMNOBLIM NIMHUAM CUCTEM INEKTPOCHabXeHWs;
- RPC;
- KOMMYTUpYEMbIe MHOYKTUBHbIE Harpysku;
- BBbICOKME MYCKOBBLIE HATPY3KH;
d) nopT BBOAA BLIBOAA CUIHAMNORB:
- MPOTSHKEHHBIE NUHUA CBA3M;
- BO3MOXHOCTb MPUMEHEHUS NOABOAHLIX KabernbHbIX NepeMblyeK, COCTOSALMX U3 HECKOMbKNX Kabenen;
- CYLLEeCTBEHHOEe B3aMMHOe BMNMsHWE CUCTEM nepenady AaHHbIX U UMMYNbCHBIX MCTOYHWKOB NUTaHWA;
e) MopT 3a3eMNeHus:
- UHTepdEeiic ¢ pa3BeTBNEHHLIMY CETAMU CBA3M;
- pa3BeTBIEHHbIE CETU 3a3EeMITEHUS;
- B3aMMOCBA3aHHbIE OTAENbHBLIE CETW 3a3eMNEHNS;
- DOMblUME KOHTYPLI 323EMIIEHUS;
- BO3MOXHOCTb DOMbLUMX TOKOB 3aMblKaHWs Ha 3eMnio.
CTteneHb uHTeHcuBHocTu 3MI ana mecT pasmelleHnst Knacca 1 npusedeHa B Tabnvue F.5.

MpumeyaHune — Knacc 1 aBnseTca TUNWYHBIM 4MA NOABOAHOTO MaHWdOnNeaa ynNpaeneHus, KOTOPbIA MOXeT
codepaTe MOLLHblE 3NeKTponpuBoAbl U MHOrOYMCEeHHble ynpasnsowme cuctemsl 1 KN, MaHudoneq pacnonaraetca
Ha 3HaYUTErNbLHOM pPaccToAHWK OT NnaTtopMbl/GeperoBoi NoLwaaKku, NoaToMy cHMTaeTCs, YTo 3ddeKT OT BO3AENCTBUSA
obopyagoBaHus Ha nnatgopme/beperoBoi NNoLaake Ha aNeKTpoMarH1UTHYH 0BCTaHOBKY Yepe3 OCHOBHOW LnaHrokabens
HeaHauuTeneH. Hukakoe apyroe nogsogHoe obopyaoBaHWe, COeAWHEHHOE COo WnaHrokabenem, He YBENUYMBAET YPOBEHb
nomex.
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F.7.2 MecTta pa3zmelwweHna — Knacc 2
Hwxke npuBeneHsl NnapameTpel BHELIHEN Ccpeabl AN COOTBETCTBYIOLLMX NOPTOB!
a) nopT Kopnyca:

- OTCYTCTBUE paguonepeaaTyukoB;

- OTCYTCTBME BbICOKOBOIBTHBIX MAHWUI;

- pacnonoXeHwe B HenocpeacTBEHHOW Bnnan K NpoMbILLUNEHHBIM, HaYYHbIM U MEOWUMHCKUM 0BbEeKTam C HU3KUM
3HepronoTpebneHnem;
- pacnonoxeHune NodnN13ocTu cNoBbix kabenen cpegHero HanpsKeHus;
b) nopT anekTponuTaHUs NEpeMEeHHOro ToKa:
- CUrHanbl, NnepegaBaeMele Mo CUIMOBLIM MUHUSAM CUCTEM 3MNEKTPOCHAaGKEHWS;
- kabenu anekTpocTaHUMK CpegHei MOLLHOCTH;
- BO3MOXHOCTb HaxoXaeHWA cneumnanmaMpoBaHHbIX (huaepos;
C) MOPT 3NEKTPONUTaHWsA NOCTOSHHOMO TOKa:
- CUrHanbl, NnepefaBaeMele Mo CUIMOBLIM MUHUSAM CUCTEM 3MNEKTPOCHABXKEHWS;
d) nopt BBOAA BbIBOAA CUrHAMOB:
- MPOTSKEHHbIE NTMHUKA CBA3YK;
- BO3MO)HOCTb NMPUMEHEHWS NOABOAHLIX KabenbHbIX NepeMblYeK, COCTOSLLMNX U3 HECKONbKMX kabenen;
€) NopT 3a3eMIeHuns:
- pas3BeTBMEHHbIE CETU 3a3EMIIEHUS;
- B3aMMOCBA3aHHbIE OTAENbHLIE CETU 3a3eMMNEeHNs;
- BOMbLUME KOHTYPbI 3a3EMMEHNS.
CreneHb nHTeHcuBHocTu 3MI ona mect pasmewennsa Knacca 2 npuseneHa B tabnuue F.6.

MpumeyvaHuns

1 Knacc 2 anaeTca TUNUYHBIM A8 NOOBOAHOIO MaHMCbOﬂb,Ela CNCTEMbI pacnpegeneHna, MMerLwwero MMH1MMmanb-
HOE TEXHWYECKOE OCHaLLEHWE. MaHVId)DJ'IbJJ, pacnonaraetcA Ha He3Ha4YMTerbHOM paCcCTOAHWUK OT I'IJ'IaTCbOpr[I'6ep8FOBOI7I
nnowagku, no3TomMmy CHUTaeTCA, YTO BIMAHWME ANEeKTPOMarHMTHbIX ABMEHUN, nepenaYa KOTopbIX OCYLWeCTBNAETCA nocpe-
CTBOM OCHOBHOrO LUnaHrokabens, MOXeT ObiTb CyLeCTBEHHbIM. Cuntaetcs, 4TO ocTanbHOe NoJBOAHOE oGopy,qosaHMe,

COedVMHEHHOE C LUNaHrokabenemM, pacnonoXeHo Ha 3HA4YUTENbLHOM YAANeHUM 1 He OKa3blBaeT BMWAHUS Ha aMeKTpomar-
HUTHYH 0BCTaHOBKY.

2 MocKorbky KOHCTPYKUMA LUNaHrokabens onpenenseTcd TEXHWYECKUMW YCIOBUAMM, KOTOPLIE 3HAYWTENbHO OT-
NUYalnTCa ANA KaXQOoro npoekTa, HeBO3MOXHO NMPUBECTU KONMMYECTBEHHYH OUEHKY ONns 3NeKTPoOMarHUTHbIX SIBMeHWi, B
YacTHOCTK OBLLMX MOMEX, pacnpocTpaHsaeMblx Yepes wnaHrokadens. Mo aTol Npu4MHE CTEneHn UHTEHCKMBHOCTM DMIT,
npueeneHHble B Tabnuue F.6, He y4uTLIBAIOT BNUSHUS 3NeKTPOMAarHWTHLIX SBMEHWI BAONb Tpacckl Wwnavrokabens. Ecnn
BMUSHME YKA3aHHbIX ABMEHUI CYLLIECTBEHHO, TO HEOBXOAMMO NpUcBanBaTh MecTy paamelleHus Knacc 1.
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F.7.3 MecTa pa3amelwweHna — Knacc 3
Hwxe npuBegeHsl napamMeTpbl BHELWHEN cpeabl Ans COOTBETCTBYHLMX NOPTOB:
a) nopT Kopnyca:
- OTCYTCTBME pafMonepenaTymKoB;
- OTCYTCTBWE BbICOKOBOJIBTHBIX NMHUNA;
- BbICOKas KOHLUEHTpauUWsa nHdopMaunoHHO-KOMMYHWKaLMOHHOTO 06opynoBaHus;

- pacnonoXeHue B HENOCPEACTBEHHOM BIM3K1 K MPOMBILLIIEHHBIM, HAYYHBIM U MEAULIMHCKUM OBLEKTaM C HU3KMM
3HepronotpebneHnem;

b) nopT anekTponMTaHWA NEPEMEHHOIO ToKa:
- CUrHanbl, nepeaasaemMble No CUNOBLIM NMUHUSAM CUCTEM 3NMEKTPOCHaGKeHWS;
- RPC;
C) NOpT aNeKTPONUTaHUsA NOCTOAHHOIO TOKa:
- CWrHanbl, NnepegaBaeMble NO CUMOBbLIM JIMHUAM CUCTEM 3MeKTPOoCcHabXeHWs;
- RPC;
- BBLICOKWE MYCKOBBLIE HATPY3KH;
d) nopT BBOAA BbIBOAA CUIHAMNOB:
- NPOTSKEHHbIE NMHUK CBA3MK;
- BO3MOXHOCTb NPUMEHEHUA NOABOAHbLIX KabemnbHbIX MepeMbIMEK, COCTOALLMX M3 HECKOMNBKUX kKabenen;
e) MopT 3a3eMIeHuns:
- pa3BeTBIEHHbIE CETW 3a3EMIIEHNS;
- B3aMMOCBSA3aHHbIE OTAENbHbIE CETU 3a3eMMNeHns;
- BonblUME KOHTYPLI 323EMMEHUS.
CteneHb nHTeHCKHBHOCTK 3MIT gna mecTt pasmelleHnsa Knacca 3 npuveeneHa e tabnuue F.7.

MpumeyaHun

1 Knacc 3 sBnseTca TMNWYHBIM ANS NoABoAHOro MaHvdioneaa ynpasneHua v MNPA kycta nobbiBalolWwnX CKBaXWH,
B COCTaB KOTOPbIX BXOOWT HECKOJIbKO 3MEeKTPOHHbIX cucTeM. ODopysoBaHWe MOXET pacrnonaratbCd Ha 3HaYUTENbHOM
paccTosiHWK OT nNnatdopmbl/GeperoBoi NNoLaaKK, MO3TOMY CYMTAETCH, YTO APeKT OT UX BO3AEWCTBUA Ha aneKkTpomar-
HUTHYH 0DCTaHOBKY Ha MeCcTe pa3MelleHWs Yepes OCHOBHOW LWnaHrokabenb HeaHauyMTeneH. CuMTaeTcs, YTo ocTansHoe
nogeonHoe obopynoBaHue, NOAKNHHYEHHOE C NMOMOLLLIO LWaHrokabens, pacnonoXeHo Ha 3HAaYUTENbHOM yOaneHun n He
YBENUYMBAET CTENEHb UHTEHCUBHOCTU SMIT.

2 lMockonbKy KOHCTPYKUMS LinaHrokabensa onpeaensetcs TEXHWYECKMMKM YCIOBUSMU, KOTOPbie 3HAYMTENbHO OT-
NUYaKTca ANA Kaxaoro NpoekTa, HEBO3MOXKHO MPUBECTW KONMMYECTBEHHYH OLEHKY AN aneKTPOMarHUTHbIX ABMEHUNA, B
yacTHocTKM oBLKYX NomMex, pacrnpocTpaHaemblx Yepes wnaHrokabens. Mo aTol npuyuHe cteneHn nHTeHcuBHocT OMIT,
npuBeneHHble B Tabnuue F.7, He y4UTLIBAKOT BNUMAHMA 3MEKTPOMArHUTHLIX SBNEHWIA BAOMNL Tpacchl WwWraHrokabens. Ecnu
BMMAHNE YKa3aHHbIX ABNEHWA CyLIECTBEHHO, TO HeobxoamMmo BeIOUpaTh Bonee BbICOKUIA YypoBeHb MHTEeHCHBHOCTM QM.
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F.7.4 MecTta pa3zmeweHua — Knacc 4
Hwxke npuBeneHsl NnapameTpel BHELIHEN Ccpeabl AN COOTBETCTBYIOLLMX NOPTOB!
a) nopT Kopnyca:

- OTCYTCTBUE paguonepeaaTyukoB;

- OTCYTCTBWE BbICOKOBOMBTHLIX NMUHUNA;
b) nopT anexkTponuTaHKMA NEPEMEHHONC TOKa:

- curHansl, NnepegaBaeMble Mo CHIOBbLIM MUHUAM CUCTEM 3MIEKTPOCHaDXEHWS;
C) MOPT 3NEKTPONUTaHUA NOCTOAHHOMO ToKa:

- CUrHanbl, NnepeaaBaeMble Mo CUIMOBLIM MUHUSAM CUCTEM 3NEKTPOCHAGKEHWS;
d) nopt BBOZA BBHIBOAA CUrHANOB:

- ONWHa NUHWKA, KaK Npaeuno, He npeeblwaet 10 m;
e) MopT 3a3eMeHns:

- eguHas MeTannuyeckan KOHCTPYKUWSA C XOPOLUWMM COedMHEHUEM.
CrteneHb HTeHcuBHocTW 3MI ana mect pasmelwleHns Knacca 4 npuseneHa B Tabnuue F.8.

MpumeyaHuna

1 Knacc 4 aensetcsa TunuyHeim ans NeA nobbieatoLLield CKBaXKUHbBI, pacrnofioXeHHON Ha 3HaUUTENbLHOM pacCTOSAHUA
oT nnatopMel, NMO3TOMY CUMTAETCH, YTO 3dhekT oT Bo3AencTEBUA oBopyaoBaHua nnatgopmbl HA AMNEKTPOMAarHUTHYIO
06CTaHOBKY Yepes3 OCHOBHOW LWnaHrokabens HE3Ha4YUTENEH.

2 MockonbKy KOHCTPYKUMA LunaHrokabensa onpeaenseTca TEXHWYECKUMK YCIIOBUAMM, KOTOPbIE 3HAYWTENbHO OT-
NUYalnTCAa ANA KaXOoro npoekTa, HeBO3MOXHO NMPUBECTU KONMMYECTBEHHYH OUEHKY AN 3NeKTPoOMarHUTHbIX SBMeHWN, B
YacTHOCTKU OBLLMX MOMEX, pacrnpocTpaHsaeMblx Yepes wnaHrokabens. Mo aTol Npu4MHE CTENeHU UHTEHCHMBHOCTM DMI,
npueeneHHble B Tabnuue F.8, He yunThIBaAIOT BNUSHUS 3NEKTPOMAarHWTHLIX SBMEHWI BAONb Tpacckl Wwnavrokabens. Ecnn
BNUSAHWE YKA3aHHbIX ABMEHWIA CYyLLECTBEHHO, TO Heobxoaumo BeibupaTh Bonee BeICOKUIA ypoBeHb MHTeHcuBHocT SMI.

F.8 Onpepnensiemble B cTaHOapTax ypoBHU NOMEX0YCTOWYUBOCTH

YPOBHM NOMEXOYCTOMYMBOCTH, NpeacTaBneHHble B Tabnuue F.9, COOTBETCTBYKOT CTeNeHAM WMHTeHCMBHOCTK M,
ykazaHHbIM B F.7 B Tabnuuax Knaccoe MecT pasmelleHuns. [na okpyatolen cpeabl C MeHblleh MHTeHCUBHOCTbH 3MIT
YPOBHU NOMEXOYCTONYMBOCTM MOTYT BbITe NOHMXEHLI, a A4Na oBopyaoBaHUa cuctem 6e3onacHOCTU HA0BOPOT NOBLILLEHbI
C y4eToM TpeGoBaHWiA KOHKPETHOrO NpoeKTa.
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Mpunoxenue OA
(cnpaBo4Hoe)

Mopapok NPpUroToBNeHUA U cocTae MCKYCCTBEHHOI:I MOpCKOIﬁ BOAbLI

McKyccTBEHHYO MOPCKYK BOOY roTOBAT Ha guctunnupoBanHor Boge no MOCT P 58144 13 peakTMBOB, BHOCUMbIX B
KOMWYECTBaX, YKa3aHHbIX B HACTOALLEM NPUIOXKEHUN.

Ha nepeom ware HeobxoaMMo NpuroToBuTs pacteopbl Ne1 u Ne2 B COOTBETCTBMM C NPUBEAEHHBIM HUXKE MOPAOKOM.

[MpurotoBneHue pacteopa Ne1l. PacTBopsitoT cnegyowmi obbem peakTUBOB B BoAe W A40BOAAT oBLwmnin obbeM pac-
TBOpa Ao 7 n:

- MarHWi xnopucTelii — sogHelil MgCl,-6H,0 — 3889,0 r;

- Kanbumnii xnopuctelit CaCl,:(6easogHbin) — 405,6

- xnopua ctpoHumus SrCl,6H,0 — 14,8,

[pUroTOBNEHHbIA PACTBOP XPaHAT B CTEKITIAHHOW EMKOCTHM C MIIOTHO MPUEraLLeil KPbILLKOW.

MpurotoBnenue pactBopa Ne2. PacTBopsaioT cneaytowmii cbbem peakTMBOB B BoAe W 40BOAAT obwmi obvem pac-
TBOpa Ao 7 n:

- Kanui xnopucTtbin KCl — 486,2 T;

- Hatpui yrnekncnblid kucnblid NaHCO, — 140,71

- bpomua kanma KBr — 70,4 r;

- BopHasna kucnota H,BO; — 19,0,

- doropua HaTpust NaF — 2,1 r.

[pUroTOBNEHHLIA PACTBOP XPaHAT B EMKOCTU U3 KEMNTOrO CTEKNA C NAOTHO NPUMeratoLLein KpbILLKON.

[Ons npurotoenenus 10 N UCKYCCTBEHHOM MOpCKOW Boabl pacTBopsatoT 245,34 r Hatpua xnopuctoro (NaCl) n 40,94 r
GessogHoro Hatpusi cepHokucnoro (Na,SO,4) B obbeme ot 8 fo 9 n Bogbl. MeaneHHo enueatoT 200 mn pacteopa Ne 1,
3HeprMyHo nepemMeluneas, 3atem gobasnsatT 100 mn pacteopa Ne 2. [lobaensa eogy goeogaT obwmin o6wvem go 10 n.
OoeonaT nokasartens pH go 3HadeHun 8,2, nobaenas rugpokcug Hatpua (NaOH H. 0,1).

B Tabnuue JA.1 npyBefeHbl CBEAEHMA O XMMUYECKOM COCTaBe UCKYCCTBEHHOW MOPCKOW BOAbI.

Tadnuua OA.1 — XuMUYecKuiA COCTaB UCKYCCTBEHHOW MOPCKOWN BOfbI

XMMUYECKUI 3NeMeHT KoHueHTpauws, (r/n)
NaCl 24,53
MgCl, 5,20
Na,S0, 4,09
CaCl, 1,16
KCI 0,695
NaHCO, 0,201
KBr 0,101
H;BO, 0,027
SrCl, 0,025
NaF 0,003
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MpunoxeHwe OB

(cnpaBo4Hoe)

CBe,D,eHHﬂ O COOTBETCTBUU CChLINMOYHbIX HAUMOHANbHLIX U MeXrocygapCcTtBeHHbIX CTaHOAPTOB
MeXOYHapoaHbIM CTaHO4apTamM, UCNONb30OBaHHbLIX B Ka4eCTBe CCbINOYHbIX
B NTPpUMEHEHHOM MeXAOyHapoaAHOM CTaHOapTe

Tabnwuua [OBb.1

O6o3Ha4eHne CCbiNo4Horo
HaLMOHANLHOIO,
MEXIOCYAapCTBEHHOIO CTaHaapTa

CteneHb
COOTBETCTEUSA

Ob6o3Ha4yeHMe U HAMMEHOBAHWE CChINOYHOTO
MeX¥AyHapoaHoro cTaHaapTa

[OCT MCOI/TO 10949

IDT

ISO/TR 10949:2002 «puBogbl rugpasnuyeckue. Yuctota Komno-
HEHTOR. PYKOBOACTBO NO AOCTUKEHMIO U KOHTPOMIO YUCTOTBI KOM-
MOHEHTOB OT U3rOTOBUTENS A0 YCTAHOBKM»

FOCT P 50557

IDT

ISO 3722-76 «vpponpueog o6bemHbii. Cocyabl Ang npod xuako-
cTu. OueHKa U KOHTPOIb CNOocoBOB OYUCTKMY

[OCT P MCO/M3K 7498-1

IDT

ISO/IEC 7498-1—94 «MHdopmaunoHHaa TexHonorus. Bazammoc-
BA3b OTKPLITLIX cUcTeM. bazoasa aTanoHHas mofens. YacTe 1.
bBazoBas mogens»

[OCT P UCO 7498-2

IDT

MNCO 7498-2—89 «WHdopmaunoHHasa TexHonornsa. Baanmoceasb
OTKpbITbIX cucTeM. basopas atanoHHaa mogenb. Yacte 2. Apxu-
TEKTypa 3aluThl MHOpMaLUm»

FOCT P UCO 7498-3

IDT

ISO 7498-3—89 «WMHdopmaumoHHaa TexHonoruda. Baaumocsasb
OTKpbITbIX cucTeM. bazoBas aTanoHHas Mogens. YacTe 3. MNpuceo-
EHUE UMEH 1 agpecaLunsay»

FOCT P MCO/M3K 7498-4

IDT

ISO/IEC 7498-4—89 «Cuctembl obpaboTku nHcopmauun. Baan-
MOCBA3b OTKPbITEIX cucTeM. BazoBas atanoHHas mogens. YacTs 4.
OcHoBBI aMUHWUCTPATUBHOIO YNpaBieHnsa»

[OCT P UCO 9606-1

IDT

MCO 9606-1:2012 «ATTECcTauMOHHbIE WCMbITAHUA CBapPLUMKOB.
Ceapka nnaeneHuvem. Yactb 1. Ctanu»

FOCT P MCO 13628-4

IDT

ISO 13628-4:2010 «HedTaHaa v razoBasi NPOMbILLNEHHOCTb. KoH-
cTpyKkumusa 1 paboTa cuctem nogeodHoi gobelun. Yacte 4. MNogeo-
[Hoe ycTbeBoe U (poHTaHHoe 0bopyaoBaHUE»

[OCT P MCO 15607

IDT

ISO 15607:2003 «Cneundmkaums U Knaccupmkauma npouegyp
CBapku MeTannuyeckux matepuanos. Obwume npasunay

FOCT P MCO 15609-2

IDT

ISO 15609-2:2004 «Creuundukaums 1 knaccudukaumsa npoueayp
CBapkn MEeTannM4Yecknx matepuanos. TexHuyeckne TpebosaHuns k
npouenype ceapku. YacTb 2. [a3oBas cBapka»

FOCT P MCO 15611

IDT

ISO 15611:2003 «Cneuundmkaums u knaccudukaumsa npouenyp
CBapkn meTannuyeckux martepuanos. Keanudukauma Ha ocHoBe
npeabIayLwero onkLITa cBapku»

[OCT P UCO 15612

IDT

ISO 15612:2004 «Cneundmkaumns 1 Knaccucpmkauma npouegyp
CcBapkn MeTannuyeckux matepuanoB. OuegHKa nyTem MPUHATUS
CTaHOapTHOWM NpoLenypbl CBapKn»

[OCT P MCO 15613

IDT

ISO 15613:2004 «Creuudmkauma wn knaccudmkaums npoue-
Oyp cBapku MeTannuyeckux MartepwanoB. OueHKa Ha OCHOBe
NpPeanpou3BOACTBEHHBIX CBAPOYHLIX MCMBbITAHWAY
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OkoH4YaHue mabnuubi 6.1

Oﬁos:sq%::nc::ggwom CreneHb 0O60o3HaveHre 1 HaMMEeHOBaHWe CCbINIOYHOTO
H ' COOTBETCTBUSA MeXAyHapoaHOro cTaHaapTa
MEXIOCYAaPCTBEHHOTO cTaHaapTa
OCT P MCO 15614-1 IDT ISO 15614-1:2004 «Cneundukaumsa n knaccndpukauusa npoueayp
CBapKy MeTannu4eckux Matepuanos. McnelTaHve npoueayp ceap-
kn. YacTe 1. 3nekTpoayroBas v ra3oBas cBapka cTanen 1 anekTpo-
Oyroeasi cBapka HUKeNs U HAKeNeBbIX CraBoB»
MpumeyaHue — B HacToAwen Tabnuue UCNOMbL30BaHO ClEnyHoLLee YCIOBHOE 0D03HAaYeHWEe CTEMneHu
COOTBETCTBUA CTAHOaPTOB:
- IDT — naeHTUYHbIE CTaHOapThI.
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YK 622.276.04:006.354 OKC 75.020
75.180.10
75.180.99

Kntoyeskle crnoga: HeTAHaA U razoBan NPOMbILUNEHHOCTb, CUCTEMbI MOABOLHOW 0obbluu, cuctema ynpaene-
HWA
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