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Ajiexcefi KBaHOBHM DAJIHH 

H3TH - HobochSmpck

Í10CTP0EHHE HAAEKHhDC CXEM PEJ1EÜH0B 3ADB4TH H nPOTHBOABAPHBHD-l ABTOMATHKH 

SHEPTOCHCTEM HA COBPEMEHHOfl 3JIEMEHTH08 BA3E

Pesxm e. OnucaHU bkohommmbckhb noKaaaTejiH, oueHHBaioinHe HaaéXHOCTi. 
c x e M  p e J i e ñ H o ñ  aamHTU h npoTHBoaBapH&HOtt aBTOMaTHKH aneprocH C T e«, j t h  

noKasaTejiH ysHTWBaioT n p o u ec c  OTcaaoB u  BoccTaHOBJieHHtt KcnpasHocTH, 
ocogeHHoCTH CMCTeHU 3aisMTbj u aBTOMaTHKH, a T a K x e  o 6 c J i y * H B a e M o r o  h m h  

CHJiOBoro o6beKTa h OKpyxanntefi HacTH 3JieKTpo3HepreTHHecKOfi CHCTeMW. 
CooTBeTCTBy»mne npeo6pa30B axH a nosBOJiaioT nojiyHHTb npocTOH 
HHTerpajiBHWíí noK a3aTeJib, B kotopom  cBoüCTBa CHCTeMW 3amHTw h 
aBTOMaTHKH yHTeHw napaMeTpaMH noTOKOB o t k b 3 0 b  b  B u n o . < i H e x » i <  

COOTBeTCTByiOfflHX $y HKUMfí » a OCTajIbHUe $aKTOpW -  CTOHMOCTHbIHM 
K03$4>HUHeHTaMH. IlpefljiaraeTCH p a a  MeToaOB o6ecneHeHHH Heo6xoziHHoti 
HaASXHOCTH CHCTeMbi. HaMSOJiee 0 6 1 BHM H3 KOTOpUX SBJlHeTCH nOCTppeHHe 
CHCTeHW 3amHTU H aBTOMaTHKH, azianTHpyioiiieiícH no ycjiOBHHM 
Ha/idXHOCTH, c o z i e p x a m e f t  3ji©m©htm ca  h o a h b  t h o c t h k  h  h pa3JiHHHwe e h í k  

H36UTOMHOCTH. K p H T e p H e M  OnTHMBJIbHOCTH Ha K9XAOH 3T ane aaanTaUHH 
aBJIHeTCH MHHHMHSaUHfl MaTeMaTHHeCKOrO OXHAaHHfl 3$$eKTa OT 
K6H3A6XHOCTH , OUeHHBaCMOTO nOJIVMeHKUM HHTerpaJlbHUM nOKa3aTeJieH .

B H a c T o a m e e  a p e n a  b paajiHHHWx C T p aH ax  MHpa 3 K c n jr y a T H p y e T ca  3H aaH T eJibH oe  

KOJJHHeCTBO yCTpOÍÍCTB peJieflH O Ü 3BIHHTW H npOTHBOaBapHÜHOfl aBTOMaTHKH 

3H ep rccH C T eM  CP3A5, BbinojiHeHHUx Ha c oB p eH eH H oft a jie n e n T H o fi 6 a a e :  

M H K pocxeM ax pa3jiHWHOü C T eneH H  H H T e r p a u u n ,  m h k poK O H nbioT epax h t .  b ..  IlpH b to m  

HHOTAa B 03H H K a»T  3H a MHTe JIbHUe TpyflHOCTH B O Ée3neH eH H H  HeObZOiHHCli 

HaASXHOCTH T a x o r o  p o a a  yCTpO fiCTB.

B H a c T o a m e ñ  p a S o T e  p a c c H a T p H B a e T c a  pazi m b t o a o b  n o c T p o e H H a  H ajaejm w x cxeM  

P3A b n e p B y »  O H ep ezib  Ha a H a jio r o B w x  h u h $ p o b u x  M H K pocxeM ax c  npH M eH eH uen  

A pyrH X  BJieHeHTOB nojiynpoB oziH H K O B ofi t b x h h k h  • ozm aK O , HeK O Topwe a cn eK T w  

H ccziez iy eM o íí n p ogjieM b i O T H O caT ca H k C H C T eH an, Hcnojib3yiomHM  K O H nbioTepu.

iLna T o ro , hto6 m onTHMH3HpoBaTb cxeHw P3A no HaziSxHOCTM, Heo6xo.nHMO 

HMBTb AocTaTOXHO npocT ue h KoppeKTHue m&toau  oueHKH hx noKaaaTe-rteiJ 

HaAéSHOCTH. K TaKHM OTHOCHTCa HeTOZl, OnHCaHHU» B tlJ , H OTHOCaiDHfica 3 

nepB y» on epe /ib  k peJie&Hoü aanjHTe, b cootbbtctbhh  c kotopwm MaTenaTHHecKoe
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oxHaaHHe 3$ $ e x T a  o t  H e u a ^ z H o c T H  P3A MCHJ o n p e a e a a e T c a  cjieayiomHM cnocogO H :

PffHi = Kt \ & + £ K , <1>

r a e  X» = o ,  -  KHTeHCHBHOcTb < n ap an eT p  noTOKa) jioxhm x cpaëaTbiBaHHfi 3amHTbi s
O  C

pe*HMe a eæ y p cT B a ; q  - k o 3$ $ k u h 6h t  HeroTOSMOCTH ycT poficT B a P3A k 

BwnojiHeHH» c B O H x  íiyHKUHñ B J-OM pesH H e T peB orH ; e  -  I - o 6mee KOJiHaecTBo 

peXHHOB TpeBOrH ; K , K  -  CTOHMOCTHbie K03$$HUHeHTM, yWHTUBalOBBie CTeneHb 
BaSHOCTK BMnOJIHBHHa P3A COOTBBTCTByKlfflHX $yHKIJH#.

CTOHHOCTHbie K03$$HUHeHTbi K^, K., o n p e ae aa eM b ie . HanpHM ep. b c o o t b b t c t b h h  
c  I2-4J, n p eaH aaaaaeH b i a a a  oueHKH 3$$eK Ta o t  p a 3JiHHHbix MeponpHáTHH, 

HanpaBJieHHbK Ha noBbnueHHe HaaëxHOCTH P3A.

B [1] onH caH a HHxeHepHaa MeToaHxa p a c a ê T a  K03$$HUHeHT0B HeroTOBHOCTH 
a a a  p a 3JiHHHbtx pezHNOB paSoTbi ycTpoficT B a pejieöH ofi 3a«HTbi <yP3>. B cooT B eT C - 

TBMH C 3TOÖ HeTOflHKOH B YP3 BbbOe JIHIOTCH OTaeJlbHble KaHajIbl C p a6a TbIBaHHfl HJ1H 
H e cp a6aTbœ aHH a, xaxabiii h3 xoTopw x cooTBeTCTByeT cB o en y  BHay 3aaso K  Ha 
c p a 6aTMBaHHe hjih  HecpaëaTU BaH H e y P3 coorBeTCTB eHH o. Ilpn o t c v t c t b h h  

peaepBH poBaH H a BHyTp« x a H aa a  K03$$HUHeHT HeroTOBHOCTH q J - r o  xaH ajia  yP3

b Cl> o n p e a e a a e T c a  caeayioioHH o6p a 30M:

q = E  qt , <2>
1 i = * 1

r a e  q  -  x o 34>$HUHeHT HerOTOBOCTH i - r o  a a e n e H T a , B x o aan ie ro  b c o c ia B  j - r o  

K aH aaa , n  -  o 6mee k o j ih t o c tb o  aaeiteHTOB B j - o n  K aw aae.

B cbok> o a e p e a t

X.

& <X + M >J >■ J J

C3Í

r a e  X ^  = -  HHTeHCHBHOCTb (n a p a H e T p  no T O K a) n o B p e x a e H H it i - r o  SJieH eH Ta

J - r o  K a n a jia  y P 3 , cnocoÊHbix npuBBCTH k O T x a3 y  P3A b  J-om  p e * H « e  T p e B o ru  

C H anpH H ep, npH  b h b u h b x  hjih BHyTpeHHHX xopoTKHX 3aMbixaHHHx CK3»; 

(J -  HHTeHCHBHOCTb BOCCTaHOBJIBHHfl BCnpâBHOCTH y P 3  npH  riOBpeXaeHHM 

p a c c M â T p H B a e H o ro  BH aa ; S  -  K 03$$H U H eH T, yHHTHBajomHñ H e c a y a a ń H o c T b  

p eryaapH bix  KOHTpojieiS h H ecT auH O H apH ocT b  n o T o x a  T p e g o sa H H fi J - r o  B H a a , 

o n p e a e a a e H b r ii  B cooTBeTCTBHH c  [1J.

HeogxoaHH a a  naaê*HOCTb P3A MoxeT 6brrb o S e c n e a e H a  BbtóopoM HaaêXHbix 
KOMnaexTyiomHx 3jieneHTOB, BBeaeHHeM b  cxeM y cooTBeTCTBy ioiuhx b h 4 ob
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H36bITOMHOCTH H aHaTH OCTHKH [Sí.
A jisi T e x  K O M n jie K T y » n w x  3 J ie n e H T O B  P 3 A ,  n o B p e x m e H H fl K O T o p u x  BM«BJiair.Tc«  

n o c p e a c T B O H  A H a r H O C T H H e c ic o ro  y c T p o ö c T B a  C 2 . y > ,  h o x h o  n p n 6 jiH * ë H H o  3 a n n c a T b :

8760
" ^ a y  + ^ n jia H  + ~ T + ^ n jia H  +

r ^ e  B p e H »  B o c c T a H O B J ie H M B  T ^ j . M a c  p a B H o  

T 6 J  " T f ly J  “  T o o  -  T p e H

3  a e c b  ~  B p e n s  BWHBJieHHH j - 0 8  H e H c n p a s n o c T H  n o c p e a c T B O M  A y .

Ajih  n o c T o a H H O  a e f iC T B y » m H x  f l y  C o n H c a H H U x , H a n p H n e p ,  b  C S -8 J> B p e H »  T 4 y j

p a B H o  n p H H ep H O  5 - 1 5  c e x y H A a M . A .na n ep H O flH H ecK H  ^eftC T B yiom H X  A y .  H a n p H M e p ,

T e c T O B L i x ,  H a T e M a T H M e C K o e  o x H u a n u e  B p e n e H H  T a y j  p a B H o  n o J io B H H e  n e p n o a a

K O H T p o J i s .  T q o  -  B p e H »  o x u t la H H f l  o 6 c j i y s » B a H H f l  < o t  H O H e H T a  B w a a M H  C H r H a j i a  o

H e x c n p a B H O c T u  P 3 A  a o  H a n a J i a  p e M O H T a ). T M “  c o ö c T B e H H O  B p e H «  p e M O H T a ;

U  -  H H T e H C H B H O C T b  n j la H O B U X  B O C C T a H O B J ie H H Ö  ; u  -  H H T e H C H B H O C T b  B O C C T B -
' n . n a H  b

HOBJieHHfi p a c c M a T p H B a e M o r o  y c T p o ö c T B a  P 3 A  n o c j i e  e r o  O T K a so B  B $yH K U H O H H - 

poBaH M M . A n a  n ojiynpoB O Æ H M K O B w x y c T p o í íC T B  P 3A  A*n j]aH  = 0 ,1 2 5  -  0 .3 3 3  1 / r o A -  

0 6 lim h o  H a M H o ro  n e H b œ  f t  h  Mn j ]a H > n o 3 T O « y  b  n o c J ie /iy io w H X  p a c M ö T a x  

npH H BTO  f t B  = 0 .

BejiHM HHbi b  ( 1 ) ,  < 2 > , C 3> , C 4> 3 a B H C flT  o t  n pH H U H n a A e f ic T B H H , c x e M U  m

KOHCTpyKHHH y c T p o ö c T B a  P 3 A ,  B H /iä  n o B p e x A e H U »  h  n O B p e u H B m e r o c a  K O M n jieK T y » -

r a e r o  3 j i e n e H T a ,  n p H H U H n a a e f i c  t b h b  A y  h  T exH O JiorH H  o 6 c J iy * H B a H H s  P 3 A .

H a n p H M e p , n p H H e H H T e jiB H O  k t b k h h  n o B p e u e H H ü H  y P 3 , K O To p b ie  c n o c o 6 nw  n p H B e c -

TH K  H3JIHŒHMM C p a ß a T b lB a  HHflH n p «  BXemHHX K 3 ,  HOXHO n p H H flT b  T p eM = 0 ,  eCJlH

n a  B p e H »  peM O H T a aa u iH T a  6 j iO K H p y e T c a . Ec jih  n p H  noH B JieH H H  t b k h x  n o B p e * a e H H ö

y P 3  A y  aBTO M aTH M ecK H  j i e f t c T B y e T  H a g j io K H p o e a H H e  3 a m H T u , t o  T  = 0
00 p e n

H T . A .

C y^ êT O M  H 3 J io x e H H o r o ,  b  p a c c H a T p H B a e H O H  c j i y n a e  H a T e H a T H M e c K o e  o ssH /ja H n e  

3 $ $ e K T a  o t  M e p o n p H iiT H fl, H a n p a B J ie H H o r o  H a n o B b im eH H e H a^öK H O C TH  P 3 A ,  

o n p e ^ e j iH T C H  T a x :

e • n
MC3J = K AA¿  +  £  K  A q , = +  £  K £  6 q^ ,  <5>

j =2 3 J j =2 J i = l

r ,a e  A A -  yM eH bn ieH H e h h t ö h c h b h o c t h  C n a p a n e T p a  n o T o x a i  o t k b 3 0 b  y c T p o i ł c T B a  

P 3 A  b  p e r a n e  A e x y p c T B a  b  p e 3 y j i b T a T e  n p o B e A ë H H o r o  M ep o n p H n T H H ; A q , Aq^ -  

H 3 M eH eH n e  K O 3 $ $ H u n e H T 0 B  H erO TO BH O C TH  j - r o  x a H a j ia  P 3 A  h  i - r o  3 j ie n e H T a  s T o r o  

K aH ao ia  c o o T B e T C T B e H H O .
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&3ftB 3 3  OCHOBy BUpâXBHKB C2>, <3>, npO BeBfl HX COOTB9TCTByniSH6

n p eo S p a3 0 B 3 H H fl h O T S pocuB  BejiHHHHU, H ajio  BJiHHiomHe Ha p e s y jib T a T U  p a c i i T a ,  

KOXHO n o K a3 B T b , s t o ,  H an p H H e p , npH  cpasH eH H H  a s y x  c T p a T e rH ñ  AHarHOCTHKH 

P 3 A , BejiHHHHy Aq^ B CS> h o x h o  o n p eA ejiH T b  cJieayam nH  o 6 p a 3 0 H :

X. -  X . X, T -  X. T -,
» -  -  -  I *  J *  ^  J*  B »  J 2  B 2  1
A£i. *  t  I r. +  S7SÖ  * <6>

r a e  X ^ -  HHTBHCHBHOCTH 0 TK3 3 0 B paCCHaTpHBaeHblX KâHâJIOB P3A , BŁIHBJiae-
MbJX COOTBeTCTBy K3IUHHH BapHàHT3 MH S?-, T , T , S a c  -  BpeHBHa BOCCTaHOB JieHHH 
HcnpaBHOCTH P3A npH Ha jih h h h  cooTBeTCTBynmHX R y.

B sacTH O C TH , ec jiH  b  nepBOM c j iy n a e  f ly  O TcyTC TB O B aJio, a  b o  b t o po m  

HKe e T C a , t o  X ^ = 0 . T Bt = oo. T o r s a  H3 Î6 >  n o j iy s a e H :

< r x X. T ■ ,  X
Aa * — I 3 - 32 B2 1 ~ JZq j *  fJ 8760 & uj i- 'njiaH J j TiJiaH

iX  <7>

B UeJTOH x e  KDHTepHÍÍ C5> flJIH npoCTOTU HOXHO BkipaSHTb B CJieAyiomeM BHAe:

Mt3J « £ KCTt AX. , ..«>
i  * *

rjae  m -  o6m ee KOJwnecTBO paccM âTpHBaeM ux pacHÔTHwx cocTaBJiflíonwx; K
C T v

CTOHMOCTHkie K03$$HUHeHTbI, OnpeAejIBeHbte B COOTB6TCTBHH C OnMCâHHblM , no  

HeTOAHKâH , H3JIOXeHHbm B £2-41; AX  ̂ npHHHHaeTCfl paBHOÜ H3HBHBHHK> HHTeHCHB — 

HOCTH CnapaM eTpa noTOKa) 0T xa30B  P3A B paccnaT pH B aenb ix  pexHHax 3 a  CHêT 
npoB eA êH H oro neponpHBTHB, H anpaB JieH H oro Ha noBumeHHe HaaêxHOCTM.

npHBeAêHHbie Bbnne pacH ëT H bie B upaxeH H H  6 u jih  npjiyH eH bi B npe.anoJioxeH M H  

OTcyTCTBHH peaepB H poB aH H H  BHyTpH cooTBeTCTByioinHX KanaJiOB P3A. B [9-103 

oriH CaH a h b t o a h k b  o u b h k h  HaAëxHOCTH 6 j io k o b , y a jio B  h M ony-neä P3A Ha c T a ahh 

p a sp a 6 o T K H  c  ynêTO H  pesepB H poB aH H H  n e p e 3  h h t b h c h b h o c t h  0 T x a 3 0 B

COOTB&TCTBy ÏOIUHX SJISMeHTOB H CBB3eÜ , BXOaHIHHX B HX COCTaB, KcC Jie^O BâH H e 

HaAêxHOCTH P3A n o  k b t o a h k c  [9 -10] A aëT  H cx o n H tie  a a H H tje , o n p e a e jisn o ia w e , 

b sacT H O C T H , n o c T p o e H H e  c h c t s h u  a n a rH o c T H K H , H ecTO  H bh  a  H e o 6 x o a n n o 8  

H36blTOHHOCTH H T . a .  , O HëM 6y.HeT C K asaH O  HHXe. npH  3TOH aJIB 

COOTBBTCTByjOmHX y3JIOB. 6JIOKOB HJIH yCTpOfiCTBa P3A B UejIOM COCTaBJIHIOTCB 

C T pyK T ypH b» exeH M  AJIH p a c n ë T a  HaAèXHOCTH B BbmOJIHëHHH K a x a o ö  J-O Ö  (JlYHKUHH 

C H an p H H ep , HaaëXHOCTH cpaSaT U B aH H H  3anw Tbi npH  o n p eaeJiëH H b m  s u a e  

noB pexaeH H ss a a u a n a e n o r o  o S b e x T a ,  H ecpaSaTU B aH H H  b  p exH H e a e x y p c T B a  hjih
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B  p a c c M S T p H B a e H O H  p e z M H e  B H e i u H e r o  x o p o T i c o r o  3 a N u x a H H a  h  t . a . 3 .  O n p e a e a s -  

» T e a  H H T e H C H B H o c T H  0 T K 3 3 O B  n o  K a x A o t i  j - o f l  ÿ y H K U H H  X ^ j  B  n p e j g n O J l O X e H H H  

3 K c n o H e H u a a j i b H . o r o  s a x o H a  o t k 3 3 0 b  A n n  w o a y j i s ,  g a o x a  B  u e j i o M  b  b » A e :

C9>

r a e  C t ,  -  M M C JieH H U S t 0 3 } $ H U H e H T U ;  X r  -  H H T eH C H B H O C T b  0TK330B I— TO

KOMnjieKTyniqero sjieHeHTa.

Pa3pa6o ran a  nporpaMHa A n n  3BM [11]. no3BOJia»inaa aBTOMaTH3HpoBaTb p a c n ê T

BupaxeHus C93 B oSioeH Buae Ann HCCJieayeMUX Moauaett H Sjiokob. no TaKOMy

BupaxeHH» H oryT  6brrt onpeaejieHbi xo3$$HUHeHTU Bnnnunn ot . oueHHBanuiue
a

CTenenb BJiuaHua h h tb h ch b h o c th  o t k 33qb X r - ro  KOHtuieKTynigero BJieneHTa P3A

XZ J:

*  X j , .  i
ÿ  x  ' . npHMfiM X j j  = 2  « r  , <10>

ra e  1 -  o6mee kojihmbctbo KOMnjiexTyiouiMX sjieneHTOB paccMaTpHBaenoro 6-noxa, 
y3Jia. xaHajia P3A. inn  Hepe3epBHpoBaHHMX c h c tb n  ot = 1. b o6men ate cJiyMae
0 < « < 1.

Jf
Äajiee onpeaiejiaeTca noxaaaTe jib  onacHOCTH on casa  3  ̂ no K a H o a y  oTKaay 

KOHnjieKTy » ü jh x  3 jieneHTOB c  y w ê T O M  bbhbhhb 3T o ro  O T x a 3 a  Ha BbmojiHeHHe 

yCTpOflCTBOM P3A C B O H X  $yHKUMft:

E K  ot. X Cll>CTv j f  P

taoraa onpeaeJieHHe 6e jthhhh K ho jkt 6brrb cB93auo co 3HasnTejibHbiMHCTi
TpyA03arpaTaHH, Toraa Ann ynpoateHua MoaceT 6uTb HcnojibSOBan nerón 
3KcnepTHMX oueHox CHanpHHep,[121>. ÂJia p a c a è T a  coaNuuMeHTOB «  

uejiecoo6pa3HO Hcnojib30BaTb 3BM.

O n w c a H H b ie  Bbnne M e T o a b i o u e H K u  n o K a 3 a T e j i e ö  H a a ê * H o c r a  M o r y T  6 b iT b  y c n e in H o  

n p H M e H e H b !  H a  p a 3 J!H M H H X  3 T a n a X  p a 3 p a 6 o X K H  H K O H C T p y H p O B a H H f l y C T p O f iC T B  P3A.

Ha HaHaJibHbK 3 T a n a x  p a 3 p a 6 o T K H ,  K o r a a  npeflBapHTejibHO H a a e a e H a  cxena 
y c T p o f i C T B a . KpHTepHH 3  ̂ n o  C113 n o 3 B O J ia e T  B N f lB H T b  "y3XHe" c  tohkh 3 p e H H S  

HaaSxHOCTH MecTa h aaKBTHTb nyTH eê noBwmeHHfl. B nepBym osepeab 3to 
othochtcs K TeM O T K a 3 3 H K O M n j ie x T y w iu H x  3 J ie M e H T O B  h C B a a e i i  ycTpoficTBa.
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KGTöpWM cooTBercTByiOT HaKCH«aJií»HLie 3HaM6HHfl 3̂ . £jia cHHxeHua napafieTpa 

noTOKa TaKHK oTxasoB «o*ho ncnoJib30Bart> KOHnjiexTyiomHe 3JieHeHTbi c  

noeferaseHHofi Haaë«HocTbio, ho s to t nyTb peuieHHS npo6jieMW He SBjiaeTCfl 

VHHBepcajiBHbiM. B sacTHOcTH noTOMy. VTO cjiosKHOcTb pa3pa6aTbiBaeMbix 

cHCTeH o6mhho pacTp&T ÊucTpee, msh noBbimaeTcs HaaSmocTb KOHnjieKTyiotBHX 

BJieHeHTOB.
XoponiHñ 3$$eKT HoxeT 6wTb nojiyMeH npw paayHHOñ KOHÊHHauHH pasjiHHHbK 

3H40S H3ëbJTOHHOCTH H ÆHaTHOCTHKH. HcXyCCTBeHHO BBeiêHH afl H OpraHHHHO 
n p u cy m aa  P3A H36brroHHOCTb n o 3BOJiseT p a 3 ,aeJiHTb b o  Bpe«eHH h o m sh t nosBJieHHH 

oTKa3a KonnjieKTyioiaero BJieHeHTa hjih  c b h 3H h h o m ç h t B03H0*H0r o  OTKasa b 
$yHKUHOHHpOBaHHH CHCTeHbl. T . e .  npHBOJJHT K nOHBJieHHlO T3K HaBblBaeHbK "BpeMÔH 

H36bITOHHOCTH". Ha npOTHSeHHH KOTOpbK HCnpaBHOCTb HJIH paëOTOCnOCOËHOCTb 
CHCTeMbi üoji*H a 6biTb BoccTaHOBJreHa. H^eaJibHbiM flB JiaeTcn Taxofi BapwaHT, K o ra a  
HH o jih o  eaHHMHHoe n o B p e u e H H e  KOMnJieicTyioisero BJieHeHTa hjih  c b s 3H He c n o c o 6 -  

HO c p a 3y xe  npHBecTH k OTKa3y b $yHKUHOHnpoBaHHH P3A. b t o  x e  BpeMH 
B03HKKBBB nOBpBUBHKB SbICTpO BblHBJIHIOTCH nOCpeACTBOH ÄY H yCTpaHSIOTCR , He 

npH B oaa K OTK33y B ÿyHKUHOHHpOBaHHH P3A.

HanpHMep, eanHHHHbie noBpexjseHHS b yP3 He ¿jojixHbi npuBOWTb k jigxhum 

cpaËaTUBaHHBH 3amHTbi b pexHHe aexypcTBa Ca, xejiaTejibHo, - h k h3jimhihhh 

cpa6aTbiBaHHaM npH noBpexaeHHax bhb 3ohu 3amHTbû, bo3hoxho 6wcTpee 

BbiaBJiaTbca h ycTpaHaTbca. flpa 3tom jijih aocTHxeHHa MaxcMHajibHoii HaaëxHocTH 

CMHHMMajibHoro MaTBHaTHHSCKoro oxwaaHHa 3$$exTa ot HeHaaS*HOCTH P3A no C133 

He o6H3aTejifaHO Cxoth h xejiaTejibHOÎ éwcTpo BocoTaHasjiHBaTb HCnpaBHOCTb
4

paccHaTpHBaeMoro ycTpoftcTBa, mto CBR3aHO c BMeœaTeJibCTBOM oËCJiyxuBaiomero

nepcoHàJia h TpeSyeT onpeaejiêHHoro epeHPH». Fopa 3mo Baraee SbicTpo

BOCCT â HOB HT b paËOTOCnOCOËHOCTb B OCHOBNUX paSOHHX peXHHaX H, Te« CaHblM,

CHHSHTb a o  HHHHMyna ËejIHHHHbi A  ¿  H q  B C 13 . IlpH HâJIHWHH B P3A
* J

c o o T B e T C T B y io i a e ñ  c x e H H o f i  H3 6 b rro H H O C T H  o ë u m h o  y a a ê T c a  n p w  Ë O Jib H JH H C T B e  

n O B p e X a e H H Ü  B O C C T a H O B H T b  p a 6 0 T 0 C n 0 C 0 6 H0 C T b  B O CH OBH blX p e X H H a X  

$ y H K U M O H H p O B â H H H  n y T ê H  C O O TBB TC T ByJO W H X  à B T O H 3 T H S e C K H X  n e p e x  JIlOHeHHÖ B 

c x e M e :  a B T D N a T H M e c K o r p  B B o a a  b  p a Ë o T y  p e 3 e p B H b ix  H o a y j i e ô  h  Ë jn o x M p o B a H M a

n o B p e x u i& H H b ix .  h 3 H b h b h b b  a j i r o p H T M a  p a é o T b i  y c T p o ü C T B a  h  t .  a .  H jih  s t o t o  

A H a r H O C T H H e c K H e  y c T p o ü C T B a .  B O - n e p s b i x ,  a o j u k h u  6 b r r b  n o c T O A H H O  A e ü c T s y n m H H H  

C h j ih  H M B T b n o c T O R H H o  a e f t c T B y  » w y  10 M a c T b ) ,  r o r j a a  y s a ê r e s t  H a x c H M a j ib H o  

3 $ $ e x T H B H O  H C C n O J Ib 3 0 B â T b  B p e H e H a  H SË bIT O H H O C T H  ,  a .  B O -B T O p b C C , OHH AOJIXHW  

p a S o T a T b  H e  n o  n p u H U H n y  a h x o t o h h h  C P 3 A H c n p a B H O " ,  “ P 3 A H e H c n p a B H O ' 0  • a  

Ë bxTb c n o c o Ë H b iH H  C T a B H T b  A H a r H 0 3 u  c  6 o j i b m e ¡ í  r j j y Ë H H o f i  T u n a  " E j i o k  i  H e  c n o c o -  

6 e  h  B b m o j iH R T b  J - y i o  $ y H K U H io " . C o o T B e T C T B y  tom a a  j i o r H n e c x a s  o 6 p a 6 o T x a  t b k h x  

C H T H a  J io B  n y  n o s B O J iH T  B u Ë p a T b  o n T H M a j ib H u ü  a j ir o p H T M  n e p e K j n o w e H H f i  b  e x e n e  

n O B p e j w S H H o r o  y c T p o f i c T B a  P 3 A . B  o n p e a e j i ê H H o f i  c T e n e H H  b t h n  T p e Ë o s a H H R M  

y A O B J ie T B o p a io T  o n u c a H H u e  b  £5- 8)  j w a r H O C T H s e c K H e  y c T p o f t c T B a .

O jjH o fi H 3  n p o g j i e H .  K O T o p u e  b o b h h k i i o t  n p a  H c n o j i b a o s a H H H  n o c T o s H H O  

j j e f t c T B y io m H x  J & , R B J i a e T c a  n p o Ê J i e H a  x o H T p o j i e n p H r o a H O C T H . T . e .  c r e n e H u

-  82 -



n p H c n o c o ë j i e H H O C T H  ë j i o k o b  h  y s j i o B  P 3 A  k  k o h t p o j u o  h x  H c n p a B H O C T H .  i y  r u n a  

[ 5 - 8 1  c y A H T  0 6  H c n p a B H O C T H  K O H T p o j w p y e H u x  ë j i o k o b  h  M O A y J i e R  P 3 A  b  o c h o b h o n  

n o  c o o T B e T C T s y o ï g e H y  o 6 p a 3 y  b  n p o H T p a H C T B e  n p H 3 H a x o B  b  p e x H H e  A e x y p c T B a .  

T . e .  n o  c o B O K y n u o c T H  B e J W S H H  C H r H a J i o B  H a  K O H T p o A b H U x  T O H i c a x  P 3 A  B  p e x H H e  

A e x y p c T B a .  E o j i e e  o Ë b e x T H B H y »  M H f o p M a u H B  h o b h o  n o j i y a H T b  b  n p o c T p a H C T B e  

c o c t o h h h R ,  r  a s  x a x A O K y  H e a a B H C H M O H y  n a p a n e T p y  A B Ë o r o  x o H n j i e x T y B m e r o  

3 J i e H e H T a  c o o T B e T C T B y e T  c b o h  x o o p A H H a T a .  O A H a x o  A H a r H O C T H p o s a H H e  B  

n p o c T p a H C T B e  c o c t o ü h h ü  T p e S y e T  B U B e A e H H H  o b t e x T a  A x a r H o a a  H 3  p a b o T W  h 

Ë o j i b m M x  T p y A 0 3 a T p a T  a n o s T O H y  p e A K O  n p H H S H a e T c a  H a  n p a x T M x e .  [ l p u  

o T o Ë p a n H K U  x e  n p o c T p a H C T s a  c o c t o h h h R b  n p o c T p a H C T B o  n p H S H a x o B .  b  k o t o p o h  

o ë u h h o  B e n é  Te s  p u a r H O C T H p o B a H u e ,  o S w h h o  T e p a e T c a  3 H a H H T e j i b H o e  x o j m s e c T B o  

u e H H O ü  H H ÿ o p H a u H H .  H a n p H H e p ,  e c j r a  H a  b u x o a c  H c n p a s H o r o  x o n n a p a T o p a  s  

p e x H H e  A e x y p c T B a  P 3 A  H M e e T c a  n p e A e J i b H w ń  n o  b b j i h h h h s  O T p H u a T e j i b H b i f l  C H T H a J i ,  

t o  n p n  H e x o T o p u x  n o B p s i A B H u n x  H a n p a x e H H e  H a  b m x o a s  H e  H S M e H a e T c a . a  

K O H n a p a T o p  T e p a e T  B 0 3 H 0 X H 0 C T b  c p a b a T U B a T b .  T o  e c T b  n e p e x o A  H 3  n o A H H O x e c T B a  

H c n p a B H u x  C 0 C T 0 9 H U Ü  K o n n a p a T o p a  b  n o A H H o a e c T B o  H e H c n p a s H u x  b  n p o c T p a H C T B e  

C O C T O H H H R  H e  n p H B O A H T  K H 3 H e H e H H K )  B B K T O p a  n p H 3 H 3 X O B  P 3 A  B  n p o c T p a H C T B e  

n p H 3 H a x o B  h  f i y  n e  h o i s t  n o w y B C T B O B a T b  T a x y »  H e u c n p a s H o c T b .

P a c n m p H T b  H H ÿ o p H a u H O H H u e  b o 3 h o x h o c t h  n p o c T p a n c T B a  n p n 3 H a x o B  h c x h o , 

B B B A a  A O n O J I H H T e j I b H O  K  n o C T O H H H O M y  K O H T p O j n o  H c n p a B H O C T H  l e C T O B U e  n p O B e p K H .  

n p H  x a i A o ü  T a x o R  n p o B e p x e  u s n e H a e T c a  a j i r o p H T H  O T o 6 p a x e H n a  c o o T B e T C T B y b ü w x  

o 6 p a 3 0 B  M 3  n p o c r p a H C T B a  c o c t o h h h R  b  n p o c T p a H C T B o  n p u 3 K a K O B »  M T O  n o 3 B O J i a e T  

B U H B M T b  Ê O J I b m e e  K O A M H e C T B O  H e H C n p a B H O C T e l ł . O A H a X O  B p e H a  B M H B Jie H M H

H e n c n p a B H o c T t t  P 3 A  n p H  T e c T O B U X  n p o B e p x a x  H a  H e c x o j i b x o  n o p a A x o B  6 o j n > m e ,  m b m  

n p H  n O C T O f lH H O H  K O H T p O J i e  H c n p a B H O C T H .  3 H a M H T 8 J I k H O  b O A b l U e  O K 3 3 U B a » T C a

a e J iM H M H M  q  n o  C 3 3 .  q  n o  < 2 >  H M H 1  n o  < 1 >  T . e .  H a A é S H O C T b  P 3 A  c H H x a e T c a .
>■ j

A p y r H H  c n o c o Ë o M  p e m e n n s  b t o U n p o 6 j i e « w  H B J i a e T c a  n o B u m e H H e  x o H T p o - n e n p w -  

r o A H O C T H , T . e .  p a 3 p a 6 o T x a  h  n c n o j ib S O B a H H B  t b k h x  c x e n  x o n n a p a T o p o B ,  

A O r H M e c X H X  H A p y r H X  T u n o s u x  3 A e H e H T O B  P3A. C H T H aJltJ  H a  K O H TpO JIbH U X  T O M K ax  

K O T O p U X  O Ë JiaA B JIH  6 u  Ë O J Ib m efl H H $ O p M a T H B H O C T b B  H nO SB O A H JIH  b U  B U B B J IB T b

6 o A b m e e  x o a h s b c t b o  H e H c n p a B H O c T e f t  a  n p o c T p a H C T B e  n p H 3 H a x o B  p e x H H a  

A e x y p c T B a .  n p p s e A ê H H w e  h c c  J ie  A O B a H u a  n o 3 B O J ia B T  c A e a a T b  b w b o a  o  t o h .  h  t o  

T a x u e  p a a p a b o T X H  B n o j m e  b o 3 H O x h u  h  a o c t b t o m h o  3 $ $ e x T H B H b i .

T a K H H  o Ë p a s o H ,  n o B u œ H u e  K O H T p o A e n p H r o A H O C T H  y s J i o B  H 6 j i o k o b  P 3 A  h

H C n O J Ib a O B â H K B  B C T p o e H H b lX  ¡ ¡ Y  y B e J I H H H B a e T  C T e n S K k  M H ÿO pM M pO B aH H O C T H  C H C T eH W  

O C B O ë H  B H y T p e H H e H  CO CTOH HH H  H A a Ô T  B D 3 H O X H O C T b  n O C T p O e H H H  a A a  n T H p y B IH H X C a  

n o  y C A O B H B  x a A Ô X H O C T H  C H C T eM  P 3 A .

B  H C X O A H O H  p e x H H e  A e x y p c T B a  H c n p a s H o f i  C H C T e H i i  P 3 A  e *  c T p y x T y p a  H 

a j i r o p x T M  A e R c T B H H  B U Ë u p a B T C B  T a x H H  o 6 p a 3 0 H .  h t o ë m  n p H  B b B i o j m e H H H  c p o h x

o c h o b h ù x  ÿ y H X U H R  H H e j i a  H H H M H a A b H O e  H a T e H a T H w e c K o e  o B t A a H H e  3 $ $ e x T a  o t  

H e H a a e x H o c T H  W H 1  n o  < 1 5 .  f l p H  n o a B J i e H H H  n o B p e x A e H u a  8  c x e n e  P 3 A  e e j iK W H H  a  

MCH1 c x a a x o H  v B e A H M H B a e T c a  J i y  b u ü b j i h b t  h b c t o  h  x a p a x T e p  n o B p e x j e H H H .  

n o J i V M e H H a f l  H H $ o p M a u H a  a B T O M a T w a e c x H  o ë p a S a T b i B a e T c a  h  i »d o h 3 b o a h t c h  T a x w e



n e p e x j n o M e H H S ,  x o T o p w e  n p H B o a s T  C T p y x x y p y  h  a j i r o p H T M  . a e ä c T B H H  c h c t ô h l i  s  

o r iT H M a J i b H o e  b  c j i o x h b o i h x c s  y c j i O B H S X  c o c T o s H H e , T . e .  B e J iH H H H a  MTH3 C H O B a  

C H H * a e T C H ,  x o T H  H o j B T  h  H e  ¿ o c T H M b  n p e j i b m y m e r o  3 H a n e H H H .  C n y c m  H e t c o T o p u e  

» p e n a  o 6 c J iy z H B a K > Q H i i  n e p c o H a j i  B o c c T a H a B J i H B a e T  H c n p a B H O C T b  c x c T e n u  P3A »  B c ê  

H a M H H a e T C f l  c  H a M a j i a .

E m ë  o ä h o ö  3 a a a v e ñ ,  K O T O p y io  H e o 6 x o a x K O  p e i n H T b ,  S B J i s e T C H  o â e c n e x e H x e  

BW C O K O fi H a a & X H O C T H  C aM H X  f ly , B C T p â H B â e M b lX  B y C T p O Ö C T B a  P3A. F Io C K O J Ib K y  a y  

C T p .o f l T c a  n p a x T H H e c K H  h s  T e x  x e  3 J i e n e H T O B ,  m t o  h  a n a r H o c T H p y e n b i f t  o g b e x x ,  t o  

h x  H a a S * H O C T b  K O S 6 T  b  n p H H U H n e  6 b r r b  c o x s H e p H H a  c  H a j jë X H O C T b i o  P3A. A 3 T O ,  b  

c b o k >  O M e .a e .n b ,  n p H B O A H T  k  3 H a M H T e J i b H o B  o n a c H O C T H  H e n p a B H j i b H b i x  a e ñ c T B H ñ  

a H â r H O C T H X e C K H X  y C T p O ä C T B .

O n w T  p a 3 p a 6 o T K H  h s x c n j i y a T a u H H  fly n o  C5-8J n o x a 3 b i B a e T ,  m t o  K o j iH M e c T B O  

h x  K O M n jie K T y io m H X  3 J i e n e H T O B  o S w m h o  H e  npeBbimaeT 1 5 - 2 0 %  o t  c o o T B e T C T B y i o m e r o  

K O JT IH M eC TB a 3 J ie M e H T O B  ,  B X O JISIU H X  B  K O H T p O J IH p y e M w iS  H O f ly j I b  P3A, m t o  x e  

o ß e c n e M H B a e T  c p a B H H T e j i b H o  p e a K H f i  h x  B b i x o f l  H 3  C T p o s .

r ip H  a H a j i H 3 e  H a p ê ï H o c T H  fly 6 o j i b m o e  3 H a M e H H 9  HMeeT x a p a K T e p  h x  B b i x o A H o r o  

B 0 3 a e S c T B H H .  E c j i h  ¿ w a r H o c T H M e C K o e  y c T p o B c T B O  B b w a & T  t o j i b k o  c h t h b  j i  o  

H e H c n p a B H O c T H  P3A ,  t o  u e H a  e r o  j i o x h o t o  c p a 6 a T b i B a H H 8  C j i o x h o B  T p e s o r n i  

o fib iM H O  H e B e j i H x a  h  p a B H a  3 a T p a T a «  H a  p a 3 0 B o e  o ô c j i y  X H B a H H e  c o o T B e T C T B y i o i a e r o  

K O M n ji e K T a  P3A u  c t o h h o c t h  3 a « e H a e K o r o  M o n y j i a .  I l p H  3 t o h  K O H C T p y x u H s  

y c T p o S c T B a  P3A A O J ix H a  . n o n y c x a T b  3 a n e H y  n o B p e x a ê H H o B  n j i a T b i ,  C M e H H o r o  M o / i y j i s  

6 e 3  B b i B o a a  3 a m m m e H o r o  o ß b e x T a  H 3  p a ë o T b i .  E c j i h  x e  f ly , c p a 6 a T b ¡ B a a , 

n p o H 3 B o a n T  K a x H e - j i H 6 o  a B T O H a T H M e c K w e  n e p e x j n o M e H H H  b  c x e n e  P3A , t o  u e H a  e r o  

j i o x h o t o  c p a S a T b i s a H H H  m o s k t  6 b r r b  r o p a 3 . n o  B M m e .

E c j ih  n p e n B a p H T e J ib H O  c T p y K T y p a  P3A o n T H H H 3 H p o B a j ia c b  n o  H a n ë x H O C T H  h  

o é e c n e M H B a j io c b  m h h h h 3  J ib H o e  B H a M e n x e  BejiHW HHbi MEHJ, t o  c o o T B e T C T B y  iouih e 

n e p e x  jiioMeHHS n p H B o n a T  k O TK JioH eH H io  c T p y x T y p b i  o t  o n T H H a J ib H o a . T . e .  

yBejiH M eH H io  B e  jihm h h bi MTH1 Ha 3 H â M e H H e  AMIHJ, K O T o p o e  H 6 y n e T  b naHHOM  

c j iy M a e  n p e a c T a B J iH T b  u e H y  j io x h o B  T p e B o r H .

A h 3  j i o r H M H o  m o x h o  o u e H H T b  u e H y  n p o n y c x a  a e ^ e x T a , T . e .  o T x a a a  fly b  

c p a 6 a T b i B a H H H  n p H  n o s B J i e H H H  b  P3A H e H c n p a B H O c T H .  F l o c K O J i b x y ,  x a x  O T H e M a j i o c b  

B b im e ,  n p n  n o f lB J i e H H H  H e u c n p a B H O C T H  B e  j i h m h  H a  MCH3 B 0 3 p a c T a e T  u  

a B T O M a T H M e c K H e  C h j i h  H e a B T o n a T H H e c x H e )  n e p e x j i i o M e H H S i  n o j i x H b i  e ë  y M e H b in H T b  H a  

AMIH3 , T O  u e H a  n p o n y c x a  n e $ e K T a  p a s n a  " y n y m e H H o a  n p H 6 b u i H " ,  t o  e c T b  AM IH 1

O u e H H B  T â K H M  0 6 p a 3 0 H  C T O H H O C T b  H e H a a & B H O C T H  C a M H X  fly , H O X H O  c n e j i a T b  

B b iB o  j i  o  H e o S x o d H H o a  c T e n e H H  h x  H a n ê X H O C T H .  P e a j i b H b i e  x e  n o x a a a T e j i H  

H a a ê x H o c T H  J i e r x o  n o j i y M H T b ,  3 H a n  C T p y K T y p y  fly h  c T a T H C T H x y  o T x a a o B  e r o  

j j i e n e H T O B .

flyTH noBbimeHHH H a a fx n o c T H  fly  b  npHHUHne T e x e ,  m to h ajisi CHCTeMW P3A B 

UeJIOM: OTKB3 OT npHHBHBHHB HeHaAëXHblX KOHnOHBHT, B B eneH H e n a p a j l j i e  JlbHbDC

xaH ajio E  o 6 p a6oT K H  HH$opMauHH c  nocjiejiyioniH H  conocT aB JieH H eM  nojiyMeHHbix 

p eay jib T aT O B  C T .e .  MacTHMHoa h jih  nojiH ofi c a H o n p O B e p x o A 3 , n e p n o a n 4 e c x a s  

n p o B e p x a  H cnpaB H O cTH  fly  BpyMHyto C o r  KHOnxHD h jih  aBTOHaTwMecKH -  n o  KOMaHAe
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3JleK TpH W eC K H X  S 3 C O B .

0 M B B H A H O . H T O  3 $ $ € K T H B H O C T b  O H H C a H H b a  BbOUe H e p O n p H H T H f i  ,  H a n p a B J I e H H U X  H 3  
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B 0 3 M 0 S K H 0 C T H  a B T O H a T H M B C K O r O  B 3 H B H B H H B  C T p y K T y p u  3 T O B  C H C T e M b l H a  J tT O p H T H B  

e S  f l e f i c T B H H .  3 $ $ e K T H B H O C T b  n a K C H H a j i b H a ,  e c j i H  n p H  K a x n o H  n o B p e z m e H H H  b  

c x e M e  K H B e T C d  p e a j i b H a a  B O S H O S H O C T b  T a i t o r o  B 0 3 n e f t c T B H s  H a  C T p y K T y p y  u  

a j i r o p H T H ,  K O T o p u e  n p H B O A H T  C H C T e M y  b  o n T H H a J i b H o e  b  C M M C Jie  H a a & x n o c T H  

C O C T O H H H e  B AaH HbD C y C J IO B H H X . H MeM H e H b m e  B 0 3 H O Z H 0 C T b  r H g K O r O  H 3 H B H 6 H H fl

C T p y K T y p u  h  a j i r o p H T H a  a e f i c T B H a  c H C T e a u ,  T e n  H H x e  B ^ e K T H B H o c T b .
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C B O f t C T B a  C H C T e M b l  3 a m H T b l  H n p G T H B O a B a p H i ł H O f i  a B T O H a T H K H  y  H T e H b l  n a p a M e T p a M H  

n O T O K O B  0 T K B 3 0 B  B B b m O J I H e H H H  C O O T B e T C T B y K 3 I I J H X  $ y H K U H fi  ,  a  O C T a J lb H U e  $ a K T O p b I  

-  C T O H M O C T H b l M H  K O 3 $ $ H U H 0 H T a M H  , n O S B O J lH e T  C p a B H H T b  3 $ $ e K T H B H O C T b  p a 3 J M H H U X  

M e p o n p H H T H f i , H a n p a B J i e H H b o c  H a  n o B b i m e H H e  H a a A r a o c T H .

2 .  H a H S o j i e e  c o B e p m e H H b i H  c n o c o B o H  o g e c n e n e H H f l  H e o 6 x o n H M o f l  H a n A z H O C T H

C H C T e M b l p e J i e f t H o f t  3 a m H T U  u  n p o T H B o a B a p H f i H O U a B T O H a T H K H  H B J ia e T C H  n o C T p o e H H e  

C H C T e M W , a n a n T H p y i o a i e i i c H  n o  y c  j i o b h h h  H a n e s m o c T H ,  c o n e p x a m e 8  3 - i i e M e H T u

C a M O A H a rH O C T H K H  H p a 3 J I H H H b ie  8 H A U  H 3 6 b J T O S H O C T H .

3 .  H e o 6 x O A H M b D fH  y c jIO B H H M H  3 $ $ e K T H B H O r O  $ y  H K Ł tH O H H pO B B H H H  T a K O f t  C H C T e H b l 

H B JIH lO T C fl A O C T 3 TOMHO B U C O K B B  K O H T p o J ie n p H T O A H O C T b  e 6  S J ieM eH TO B  ,  H 3  J lH H H e

B C T p o e H H b K  A > < arH O CTH M ecKH X y c T p o f i c T B  c  najibiH  B p e H e H e H  o £ H a p y x e H H H

B0 3 HHKm eii H e H c n p a b h o c t h  , H a j iH M H e  B p e H & H  H B f ib r ro M H o c T H  n o  H a n g o j i e e  o n a c H b m  
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BUDOWA NIEZAWODNYCH UKŁADÓW AUTOMATYKI ZABEZPIECZENIOWEJ 

I PRZECIWZAKŁÓCENIOWEJ CPRZECIWAWARYJNEJ> SYSTEMÓW ELEKTROENERGETYCZNYCH 

NA WSPÓŁCZESNEJ BAZIE KONSTRUKCYJNEJ

S t  r  e s  z c z e n i e

W pracy opisano wskaźniki ekonomiczne oceniające niezawodność układów 

automatyki zabezpieczeniowej i przeciwzakłóceniowej <przeciwawaryjnej> 

systemów elektroenergetycznych. Wskaźniki te  uwzględniają proces awarii i 

wystąpienia niesprawności, właściwości systemów automatyki zabezpieczenio

wej, a takie właściwości obiektu energetycznego i otaczającej go czeSci 

systemu elektroenergetycznego. Odpowiednie przekształcenia pozwalają 

otrzymać prosty, integralny wskaźnik, w którym właściwości systemu 

automatyki zabezpieczeniowej uwzględniają parametry ciągOw awarii poprzez 

przyporządkowanie im odpowiednich funkcji, a pozostałe współczynniki są 

współczynnikami kosztow. Proponuje sie szereg metod zapewniających 

niezbędną niezawodność systemu, z których najbardziej ogólną Jest metoda 

budowy systemów automatyki zabezpieczeniowej, adaptujących sie do 

występujących warunków, zawierających elementy autodiagnostyki i różne 

rodzaje przekroczeń. Przyjęto kryterium optymalnoSci, które na każdym 

etapie adaptacji Jest minimum z wartości rOZnicy efektu i niezawodności 

ocenianej wg zaprezentowanego w pracy integralnego wskaźnika.

THE CONSTRUCTION OF THE RELAY PROTECTION RELIABLE SCHEMES 

AND ANTI-FAILURE AUTOMATIC EQUIPMENT OF POWER SYSTEMS 

ON MODERN DESIGN BASIS

S u m m a r y

The economic indices estimating the reliability of the relay protection 

schemes and anti-failure automatic equipment of power systems are 

presented in the paper. These indices take into account the process of 

failure and recovery of service ability, the charakteristic properties of 

relay protection and anti-failure automatic equipment, and also the 

particularities of the power installation and the surrounding power ele

ments i t  attends. Respectible transformations allow to obtain the simple 

integral index in which the failure rates in performing corresponding 

f unctions consider the relay protection and anti-failure automatic 

equipment properties and other factors are taken into account by cost 

coefficients. A number of methods ensuring necessary reliability of the 

system are described here. The most perfect of them is a design of the 

relay protection and anti-failure automatic equipment that can be adapted

-  87 -



on reliability conditions, since i t  contains self-diagnostic elements end 

different kinds of redundancy. The criterion of optimality a t every stage 

of adaptation is the minimization of the mathematical expectaction of the 

unreliability effect, which is accounted by the integral index described 

above.
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