Acnupant C.E. Ilerpenko
[TapameTpbl HAAEKHOCTHU IKCILTYyaTallMM HACOCHBIX CTAHUUNA U MEPOTIPUATHA N0 UX
MOBBILIEHHUIO.

becnepeboitHocTh momaum W o0ecrieueHHe HEOOXOIWMBIX YpOBHEH
JaBJICHUS Ha BCEX YYacCTKaX CHCTEMbl BOJOCHAOKEHHS B 3HAYMUTEIBLHON Mepe
OTIPENIEISIOTCA  HAJCKHOCThIO  pa0OThI  HACOCHOM  cTaHuuu. Hapymenue
HOpPMalbHON paboThl CTAaHIUM OOYCIABIUBACTCA PA3TUYHBIMU CIIy4alHBIMU
COOBITUAMH, B PE3YJIbTATE KOTOPBIX BBIXOIAT U3 PabOTHI OTAENbHBIC JIIEMEHTHI €€
CXeMBbI (COOPYKEHUsI, HACOCHI, IPUBOAHBIC ABUIATENH, YUaCTKU TPyOOIpPOBOJAOB U
ap.). AHalW3 YW M3yYEHHE BEPOSTHOCTHBIX XapaKTEPUCTHUK TaKUX COOBITHH, a
TaKX€ OLICHKA HAJIC)KHOCTU ICUCTBUA TEXHUUECKUX CHCTEM OTHOCUTEIBHO TEOPUU
HaZeKHOCTA. OOBIYHO TIOJ HAJEKHOCTHIO MOHUMAETCS CHOCOOHOCTH W3EIHS
(3JieMEHTa, COOPY)KEHHSI, CHUCTEMbl) BBIOJIHATH B OINPEACICHHBIX YCIOBUSAX
AKCIUTyaTalli BCE€ 3aJaHHble (QYHKIMU, CcOXpaHss pabdouume IMapaMeTpbl B
npeenax yCTaHOBJICHHBIX JOMYCKOB, B TeUEHUE TPeOyeMOro HHTEpBaia BPEMEHH.
[IpuMeHUTENBHO K TAKMM CIOKHBIM THIPOTEXHUYECKUM OOBEKTaM, KaK HacOCHas
CTaHLIMsI, HAJEKHOCTh SBIETCS IOKa3aTelieM KadecTBa B CAaMOM IIHPOKOM
cMbIcie dToro mnoHsATHUA. OHa omnpenensercds KadecTBOM IPOEKTHUPOBAHUSA,
CTPOUTENLCTBA U AKCIUTYaTaLNH.

B npoiiecce 3xcmtyaTaliiy BBISIBISIFOTCS OIIMOKHU U IPOCUETHI, JOMYIIEHHbIE
Mpu  pa3paboOTKe TMPOEKTa CTaHIUM, a TakKe KadeCTBO HM3TrOTOBJICHUS
CTPOUTENBHBIX KOHCTPYKUMN U MOHTaxa obopynoBanus. [loatomy Ha mepconane
HACOCHOMW CTaHIUU JICKUT O0JbIIAsI OTBETCTBEHHOCTD, 3aKJII0YAIOIIAsACS HE TOIBKO
B TIPaBUJIbHOM HSKCIUTyaTallud COOPYXKEHWM, MEXaHW3MOB M MaIllUH, HO U B
CBOCBPEMEHHOM  BBISIBIEHUM H YCTPAHCHHHM BO3MOYKHBIX CTPOMUTENIBHBIX,
3aBOJICKMX U MOHTQKHBIX JI€(DEKTOB.

IIpy BBOJE HACOCHOM CTaHUMM B  OSKCIUIyaTallMi0  HEOOXOJHUMO
KOJMYECTBEHHO OIEHUTh €€ HaJEKHOCTh, OIPEACTUTh IPOJOHKUTEILHOCTh
paboTel 000PYZOBaHUSA 0 BBIBOJA B PEMOHT, MPOJODKUTEIBHOCTh COXPAHEHUS
ONTUMAJILHBIX TlapaMeTpoB u Jip. OcoOeHHO oOCTpoil sBisieTcss mpodaemMa
obecrieueHns HaJeKHOCTH BCEX 3JIEMEHTOB CHCTEMBI IOCJIE PEMOHTHBIX PadoT,
MIPOBOJANMBIX, KaK MPABUIIO, B TPYIHBIX YCIOBHIX HA MECTE.

Cnenyer TakKe MMETb B BHJY YTO OTKa3bl, BbI3bIBAIONIME HAPYILICHUE
paboTOCOCOOHOCTH HACOCHOM CTaHI[MK, MOTYT HaOIIOJaThCs HE TOJIBKO B
pe3yabTare pa3IMuHbIX MOBPEXKIACHUNW W aBapuil OTIEIbHBIX 3JIEMEHTOB CaMOM
CTaHUUU (BHYTPEHHHUE OTKa3bl), HO M B PE3yJIbTaTe€ BHEUIHUX NPUYMUH (BHEIIHHUE
OTKa3bl), KaK HapuUMep, NpeKpalleHue nojaauu dJIEeKTPOIHEPTrUU B IHEPTOCUCTEME,
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HENPEIBUICHHOE TMOBBILIEHUE WM CHUKEHHWE YPOBHEH BOJBI M PAacXofoB
BOJOUCTOYHHKA, PE3KOE YXY/AIICHUE KaueCTBA BOJIbI, IEAOBbIC TOMEXH U T.II.

Hcnonb3ys HEKOTOpBIE MOJOKEHUSI MATEMATHUYECKOM CTaTUCTUKU U TEOPHUH
BEPOATHOCTEH, KaXKJO€ ONPEJEICHUE MOXHO BBIPA3UTh KOJIWYECTBEHHBIMU
nokazatesnsiMi. OCHOBHBIMU IOKa3aTEIsIMU HAJEKHOCTH JUIsl HACOCHBIX CTAHLIUN
CHUCTEM BOJOCHAOXKEHMsSI M KaHaJIM3alUU SBJISIOTCSA: BEPOSTHOCTh OE€30TKa3HOM
paboOThl, 4YacTOTa M WHTEHCHUBHOCTHh OTKAa30B, CpeldHss HapaOOTKa Ha OTKa3 WU
KO3(PPUIIUEHT TOTOBHOCTH.

BepostHocTs 6e30TKa3HOM padoThl P(t,) €cTh BEPOATHOCTH TOTO, YTO NPH
HKCIUTyaTalliM HACOCHOM CTaHIMU 3a ONPEIEJICHHBIM 3aJlaHHbI MPOMEKYTOK
BPEMEHHU t, HE NPOM30MAET HU OJHOro orkasa. Ilpm mpakTHyeckux pacuerax
BEPOATHOCTh O€30TKA3HOM pabOThl MOXKET OBITh OlpezesieHa no Gopmyie

P(t:JJ o lND_ Tl(t;,)‘]jf\’b' (1)

rae Ny - 4MciI0 y3JI0B (arperaToB) HaCOCHOM CTaHLMU B Hadaje SKCIUTyaTaluu; n(tp) — 4HUCIO
y3JI0B (arperatoB), 0TKa3aBLIMX B TEUCHUE BPEMEHH t,.

@Oynxuus P(ty) sBigerca yosBaromen ¢pynkuueit (puc.l). Ilpu t, = 0 P(0)=1,
a mpu BpeMeHH paboThl t=c0 P(c0)=0. Takum oOpaszom, P(t,) usmensercsa B
npenenax 0< P(t,)<I.

P
|

P(t,)

puc. 1

ITo 'OCT 27.002-89 Hagex’HOCTh — 3TO CBOWCTBO YCTPOMCTB, COOPY>KEHUH,
CUCTEM M OOBEKTOB B IIEJIOM, a TaK)Ke U3eaui (IPOTYKTOB) BHITIOIHATH 3aJaHHbIC
GyHKIUMA, COXpaHsIs BO BPEMEHH 3HAYCHHUSI HOPMHPYEMBIX (pacUeTHBIX)
HKCIUTyaTallHOHHBIX TOKa3aTelel B 3aJaHHBIX Mpejesiax, COOTBETCTBYIOIIUX
3aJIaHHBIM PEKUMaM M YCIOBHUSIM HCIIOB30BAHUS, TEXHUIECKOTO 00CTyKUBaHUS,

PEMOHTOB, XpaHCHHUA W TPAHCIIOPTHUPOBAHMA. I[J'ISI OL€CHKHM HaACKHOCTH
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TEXHUYECKUX CHCTEM NPHUMEHSIOT TaK)Ke€ KOMIUIEKCHBIC TTOKA3aTEeNN HAJACKHOCTH,
B YMCJIO KOTOPBIX BXOJAT: KOA(P(PUIUEHT TOTOBHOCTH, KOA(P(PUILIMEHT ONIEPATUBHOMN
TOTOBHOCTH, KO3(Q(QULIHUEHT TEXHUYECKOTO HCIOIb30BaHUA, KOI(PPUIUEHT
IUTAHUPYEMOT'0 TIpUMEHEHUs, K03 PUIHMEHT coxpaHeHus 3(PHEKTUBHOCTH.

Cucrema BOJIOOTBEIEHUS M €€ KaXAbldi UEpapXUuecKU MOJUMHEHHBIN
DJIEMEHT, B T.4. U OYUCTHBIE COOPY’KEHHs CTOYHBIX BOJ, TAKKE XapaKTEPU3YIOTCS
pPAAOM IOKa3aTesled HaleKHOCTU. 1Ipu 3TOM HaIEKHOCTh €€ JOCTATOYHO ITOJTHO
MOJKET OBIThb OXapaKTepU30BaHAa KaKUM-TO OJHHMM IIOKa3aTelleM, Halpumep, —
MOJAU(PUIMPOBAHHBIM KO3()PHUIIMEHTOM TOTOBHOCTH.

OnHoll W3 BaXHEHIIMX 3aJad Ha »JTale MPOCKTUPOBAHUS SIBIAETCA
IIPABWJIBHBIM BbIOOD HOMEHKJIATYpbl HOPMHUPYEMBIX IIOKa3aTesleld HalleXHOCTH.
HeoOocHOBaHHBIN BBIOOp 3THX IOKa3aTeieil MOXKET MPUBECTH K HENPaBUIbHBIM
pELIEHUsIM IpU MPOEKTUpOBaHUU cucTeMbl. IloaTomy mpu BbeIOOpe mokazarenei
HA/Ie)KHOCTH HEOOXOIMMO YUYUTHIBATH Ha3HAUEHUE CHUCTEMBI, YCIOBUS U PEKUMBI
ee paboThl, a TAaKKE €€ PEMOHTONPUTOJHOCTh. KonnuecTBEeHHbIE 3HAUEHUS DTUX
noKasareyieil  SBJIAIOTCS HMCXOJHBIMH JaHHBIMU JUISI pacyeTa HaJeKHOCTH
DJIEMEHTOB, Y3JI0B M BCEH CHCTeMBbl B LenoM. Bcee mokasarenu HaIeKHOCTH
OPOEKTUPYEMOl  CHCTeMBbl  JOJDKHBI  oOecreuuBaThb  HOpMalbHOE €€
(YHKIIMOHMpPOBAHUE B TEUYECHHE 3aJaHHOIO CpOKa 3KcIuTyaTauuu. HaaexHocTsh
BCEH CHUCTEMBI paBHAa NPOM3BEACHUIO HAJCKHOCTEH 3JEMEHTOB M Y3JI0B, H3
KOTOPBIX OHA COCTOMT.

JUJ1s1 OYMCTHBIX YCTAHOBOK CHCTEM BOJIOOTBEACHHUS B JIFOOO MOMEHT BPEMEHHU
IOpU AJUTENBHOM AKCIUTyaTaluu TpeOyeTcs OLIEHKa COCTOSHHUS, B KOTOPOM OHa
OyAeT HaXOAUTHCS 10 UCTEYEHUH BPEMEHHU t ¢ YUETOM €€ PEMOHTOIPUIOHOCTH U
BOCCTAHaBIMBAaEMOCTH, a TaK)Ke BBIBOJA Ha pabouuil peXUM, YTO MOXKET OBITh

OTIMCAaHO KOMIUIEKCHBIMH TTOKa3aTeIsIMU HaJASKHOCTH (Tabmauia 1).

Tabmuma 1
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KommiekcHble noka3ateny HaJIeKHOCTU OYMCTHOM ycTaHOBKH (OY)

Ha3zBanue Pacuetnas hopmyna XapakTepucTuka
noKa3aTens
BeposatHocts TOro, uro OVY oxaxercs
Koapdpumment paboTOCOCOOHOM B NPOM3BOJIBHBIN
texHosoruueckoit | Ky =T, /(T, + Ty | MoMeHT Bpemenu, BKitoyast nepuon Ty, B
TOTOBHOCTH TeYeHue KoToporo Beaercs nyck OV npu
MOCTYIUICHUU CTOYHBIX BOJI.
OTtHomeHue MaTeMaTH4YECKOTO
OKHMIaHUS BPEMEHHU oOecrieyeHust
Koadpdunment Ky =T,/ (To+ Ty+ HOPMAaTUBHOM OYMCTKHU CTOYHBIX BOJ OV
TEXHUYECKOTO ™o T )0 f 32 HEKOTOPBIN Tepro 3KcIuryatamuu T,
HUCIIOJIb30BaHUS P K CYMM€ MaTeMaTH4eCKUX Oxujanu T,
BpeMeHM Nycka T, U BpeMEHU PEMOHTOB
T, 3a TOT K€ MePUO/JI HIKCILTyaTaAINH.
Xapakrepusyer CTEIEHb BIIUSIHUS
OTKa30B AJIEMEHTOB oy Ha
Kos(uuuert 3¢ (HEKTUBHOCTH OYUCTKU CTOYHBIX BOJI.
COXPAHCHUA K,=0,/0, Onpenensercs  OTHOIIEHWEM 00ObeMa
P PexTHBHOCTH HOPMATHUBHO OYHUIIIEHHBIX CTOYHBIX BOJI
OHHCTKH 0, K ob1emMy 00beMy (QJ_.l )
00pabOTaHHBIX CTOYHBIX BOJI.
OTHollIeHHE PAa3HOCTU BPEMEHH PAOOTHI
Koapdunuent Tys 1 BeBOma Ha pexuMm T, OV ko

M0JIE3HOU paboThI

Kmp = (Tp6 - TB)/ Tp6

BpEMCHN OYMCTKH CTOYHBIX BOI Tp 3a
OJIWH U TOT K€ IICPUO.

Koapdunment
AKOJIOTUYECKOM
s peKTUBHOCTH
oy

Koy =/ (I1y + )

OTtHoeHue TIJIATHI 3a copoc
HOPMATHBHO OYHIICHHON CTOYHOW BOJIBI

Iy (1 Tapud) kK cymme Ily u
JTOMOJTHUTEIHHOM TUTATHI 3a
CBEPXHOPMATUBHBIN copoc

HEJOCTATOYHO OYMINIEHHBIX CTOUYHBIX BOJT
1 (5 Tapudosn).

HanmeHblryto  IpOJIOIKUTENBHOCTh  IMYCKO-HANQJ0YHBIX padOT HMEIOT

(1)I/I3I/IKO—XI/IMI/ILICCKI/IG TCXHOJIOTMM W AJIA YCJIOBI/Iﬁ MMCPHUOANUICCKOTO C6pOC3

CTOYHBIX BOA OHH CTAHOBATCS IMPCAINIOYTUTCIIbHBIMU. Tor):[a, YUYUTBIBaA CﬂyqaﬁHBIﬁ

XapakTep o0pa30BaHUs CTOYHBIX BOJ U HEPABHOMEPHOCTH BOJIOOTBEICHHUSI, BEIOOD

TEXHOJIOTUH OYMCTKU CICAyCT BCCTH IIO MO)II/I(l)I/IIII/IpOBaHHOMy KOC—)(b(i)I/IIII/ICHTy
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TOTOBHOCTH, YYHTBLIBAIOMICMY BCPOATHOCTHBIC TCXHHUYCCKHC, 3KOHOMHWYCCKHC U

OKOJIOTHYCCKHUC COCTABIAIOIINC:

Ky :%/RTF'R‘TI/I 'Ra “Kpp 'Kaﬂ (2)

3HauYeHUs COCTAaBJISIFOIIAX MOIU(DUITMPOBAHHOTO kod(ppunmeHTa
TOTOBHOCTH MOTYT OBITH TOJYYCHBI OKCIIEPUMEHTAIbLHO-TECOPETUICCKUMU
WCCIICIOBAHMSIMH.

[Ipennaraercs A7 yTOUHEHUS BEPOSATHOCTH O0€30TKA3HON pabOThl HACOCHBIX
cTaniuii B hpopmyny 1 BBecTH MOAUGDUKAITMOHHBINA KOA(D(DHUIIMEHT TOTOBHOCTH.

Torga popmyna 1 npumeT BuA:

P(tp) ~ {Nﬂ _]\:(tp)] % K
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