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1. Hcxoaublie TaHHBIE

BJI 220 xB Tynyn — [Tokocnoe (BJI-232) — nmuHUS ¢ IBYCTOPOHHUM MTUTAHUEM.
Jlunus BeinosniHeHa npoBojgaoM AC-400, nuHa uaun 125,5 kM.
ConpotuBiieHHs IpsiMOii (00paTHO) M HYJIEBOM MOCIEA0BATEIILHOCTH JTMHUU:
Z11=9,07+ j51,610M — 52,40m, Z0x =27,82+ j190,18 Om — 192,204 Om..

SL6L_ oo

¢, = arctg

1

JIunus numeet ydactku Bzaumounaykuu ¢ BJI 500 kB bparckuii I1IT 500 kB — IIC 500 kB Hogo-
3umunckas (BJI-560), BJI 500 kB Tynyn — bparckas ['DC (BJI-561) u BJI 500 kB Tynyn —
bparckas I'DOC (BJI-562).

B cootBerctBuM ¢ HOpMasibHOM cxeMod Ha bparckoit ['DC oTkirodyeH BbikiIro4YaTesb B-233.
Bxmouenune B-233 na Bparckoii 'DC nomyckaercs npu pa3MbikaHuu pazbeaunurens JIP 220 kB
BJI-233 na I1C 220 kB Ilokocnoe, Takum obpazom, BJI 220 kB Tynyn — IlokocHoe (BJI-232) B
TaKWX YCIOBHAX pabOTaeT B TYIIMKOBOM PEXUME.

Hannapie mo Tpanchopmaropam u aBrorpanchopmaropam mnoxacranuuid [IC 220 (I1I1 500) xB
Tynyn, I1C 220 kB [TokocHoe, bparckuii I1I1 500 kB u I1C 220 kB Onophas, Heo6xoauMele AJis
pacuera ycTaBOK 3aIllUT JIMHUH MTPUBEICHBI B Tabmumax 1+12.

[Tocne kaxxaoi TabIUIBI MPOU3BEEH pacyeT MapaMeTpoB aBTOTpaHCPOopMaTOpa AJisi COCTABICHUS
CXEMBbI 3aMellleHus (HanpsbkeHue npuseneHus — 220 kB).

Wam. |Konyd| /lucm |N° dok | Medn. | Nama

Tabnuua 1
I1C 220 xB (I1I1 500 kB) TynyH, napametpsl aBroTpancopmaropa AT-1
HaumeHoBaHue napamerpa 3HayeHue
Tun ATALTH-125/220/110/10
HomunansHas MontHocTh (rmostHas ), MBA 125
Homunanenas momnocts BH (nonnas), MBA 125
Homunanenas momHocts CH (nmonnas), MBA 125
Homunansnas momnocts HH (monnast), MBA 63
HomunaneHoe Hanpsikenne BH, kB 230
HomunaneHoe Hanpsbkenne CH, kB 121
Homunanenoe Hanpsikenne HH, kB 10,5
Homunansueiii Tok BH, A 314
Homunansuenii Tok CH, A 596
Homunansuenii Toxk HH, A 3450
Hanpspxkenne kopotkoro 3ameikanust BH-HH, % 42,6
Hanpspxenue koporkoro 3ambikanust BH-CH, % 11,2
= Hanpsixkenne kopotkoro 3ambikanust CH-HH, % 27,6
E ITotepu xopoTkoro 3ambikanust BH-HH, kBt (k 125 MBA) 311,6
= [Torepu xopotkoro 3ambikanus BH-CH, kBt (k 125 MBA) 308
&5 ITorepu kopoTkoro 3ambikanus CH-HH, kBt (x 125 MBA) 302,7
APE! = 0.5 (AP 4 APEI-CH _ APCHHT)~ 05 (311,64 308 —302,7) = 158,45 kBr
g AP = 0,5 (APSH~HH 4 APBH-C1 _ APBH-) — 05.(302,7 + 308 — 311,6) = 149,55 kBr
c AP = 0,5-(APE-1M 4 APSH-HT _ APPI-CT) = 0.5 (31,6 +302,7 —308) = 153,15 kBr
= Ul =05- (U}?H‘HH +y Tt g ) =0,5-(42,6+11,2-27,6)=13,1%
UL =05- (U8 + U B B ) 20,5 (27,6 +11,2—42,6) = —1.9%
< UM =05 (U2 4y S _ g Bat) = 0,5 (42,6 + 27,6 -11,2) = 29,5%
; /lucm
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ort _ AR Uk’ 158,45 230°

T = - =0,536 Om
1000 SggM 1000 125
CH BH 2 2
n AR Uy 14955 30 o 00,
1000 SggM 1000 125
HH BH 2 2
gy AR Uiy 15315 30 _ (o000
1000 SggM 1000 125
BH BH 2 2
n_ U Ynow 131 2307 _ 55 4390y
100 S22 100 125
CcH BH 2 2
n_Ui _UHB%M =19 230° ¢ ki om
100 SHOM 100 125
HH BH 2 2
n _ Uk . UHOM = 29,5 . 230 =124,844 Om

777700 SE7 T 100 125

Tabnuua 2
I1C 220 xB (I1I1 500 kB) Tynyn, napameTpsl aBToTpancgopmaropa AT-2
HaumeHoBaHue napamerpa 3HayeHue
Tun ATALTT-120/220/110/10
HomunansHas MontHocTh (rmostHas ), MBA 120
Homunanenas momHocts BH (nonnas), MBA 120
Homunansnas momuocts CH (nonunas), MBA 120
Homunansnas montHocts HH (mmonnas), MBA 60
HomunaneHoe Hanpsokenue BH, kB 220
HomunansHoe nanpspkenne CH, kB 121
HomunansHoe nanpsokenne HH, kB 11
Homunanwsusiii Tok BH, A 315
Homunansueiii Tok CH, A 573
Homunansuenii Toxk HH, A 3150
Hanpspxkenne kopotkoro 3ameikanust BH-HH, % 36
Hanpspokenue kopotkoro 3ambikanust BH-CH, % 10,8
Hanpsixkenne kopotkoro 3ambikanust CH-HH, % 23
ITotepu xopoTkoro 3ambikanust BH-HH, kBt (k 120 MBA) 310
ITorepu kopoTkoro 3ambikanus BH-CH, kBt (k 120 MBA) 380
ITotepu xopotkoro 3ambikanust CH-HH, kBt (x 120 MBA) 300
. AP = 0,5 (APE-1 4 APPHCH _ APC1HT) = 05 (310 + 380 — 300) = 195 kBt
2 AP = 0,5-(APSHH" 4 APEH-CH _ APBHHH )~ 5. (300 + 380 —310) = 185 kBr
z AP = 0,5 (AP 1 APSH-HH _ APBH-C1) = 05.(310+300 —380) = 115 kBr
UL =05- (U2 +u Bt —ydi)=05.(36+10,8 - 23)=11,9%
U =05-[U " + U —y B )=05-(23+10,8-36)=—11%
2 Ui =05- (U +U & —y B )=0,5- (36 + 23 -10.8) = 24,1%
= BH BH 2 2
c R?:APK _UHOM2 _ 195 _2302 — 0,655 O
= 1000 g22 = 1000 120
CH BH 2 2
72 _ AP, _UHOM2 _ 185 _2302 —0.6220m
- 1000 s27 = 1000 120
; /lucm
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2 APHUEL® 115 2307

= — = -——=0,3870m
1000 g21 = 1000 120
BH BH 2 2
2 _ Uy .Uhl;?-lM _ 119 230 — 47.997 Om
100 S, 100 120
2
r2_ Uk Unou _=L1 230° —4,437 Om

<100 SsZ 100 120

HH BH 2 2
xr 2UR Uiiow” 241 230° o) 000
100 SHOM 100 120

[Tapametpsl aBTOTpanchopmaropa AT-3 mas yuera pemieHUs U pe3yabTaToB pabOT MO MPOEKTY:
«Pexonctpykmus [IC 500/220/110/10 kB Tymyn. Ycranoka aBroTpanchopmaropa AT-3 mns
nojkioueHus apyxuenHod BJI 220 kB Tynyn — TymaHHas» TPUHATBI B COOTBETCTBUU C
nokymenrtamein  199/33C-2017-OTP.IIC, nmansl B Tabm.3 W ydTeHBl HOpPU  OIpPEICICHUH
COINPOTHUBIICHUSI CUCTEMbI IO 0OOMM KOHIIAM 3aliuinaeMoil TuHuu B «[IporpaMMHOM KOMILJIEKCE
JUISL PAaCUeTOB JJICKTPUYCCKUX BEIUYHH IMPH TMOBPESKICHUSIX CETH U YCTABOK PEIICHHON 3aIIUTHI»
(APM-CP3A).

Tabauna 3

I1C 220 xB (IIIT 500 kB) Tynyn, mapametpsl aBroTpancopmaropa AT-3 (B COOTBETCTBUU
¢ 199/39C-2017-OTP.I1C n mucemom OAO «MD3CK» 39C 06.060-18-4.23-2353 ot 02.07.2020)

HaumeHoBaHue napamerpa 3HayeHue
HomunansHast mojHas MOIIHOCTE Syom, MBA 400/400/120
Homunanenoe Hanpsikenne BH, kB 500
HomunansHoe nanpspkenne CH, kB 110
HomunansHoe Hanpsokenne HH, kB 10
Homunanwsusiii Tok BH, A 461,1
Homunansueiii Tok CH, A 2099,5
Homunansuenii Toxk HH, A 6928,2
Hanpspoxkenne kopotkoro 3ambikanust UkB-C,% 13
Hanpspokenne kopotkoro 3ambikanust UkB-H,% 33
Hanpsixkenne kopotkoro 3ambikanust UkC-H,% 18,5
MouHOCTh KOPOTKOTO 3aMbIKaHus Pk, kBT 700
MoOIIHOCTh X0JI0CTOro xoaa Pxx, kBt 130
Tabnuna 4
I1C 220 kB IloxocHoe, napameTps! Tpanchopmartopa T-1
- HaumeHnoBanue napamerpa 3HaueHue
= Tun TJTH-25000/220
i HomunaneHas MoutHocts (nonHas), MBA 25
2 Homunansnasg montHocts BH (nonnas), MBA 25
Homunanenas momnocts CH (nmonnas), MBA 25
Homunansnas momnocts HH (monnas), MBA 25
o HomunaneHoe Hanpsbkenne BH, kB 230
5 HomunaneHoe Hanpsbkenne CH, kB 38,5
> HomunansHoe Hanpsokenue HH, kB 11
E Hommuanwsubiil Tok BH, A 62,75
Homunansueiii Tok CH, A 374
Hommumanmsusrii Tok HH, A 1312
- Hanpsokenne kopotkoro 3ambikanust BH-HH, % 16,6
; /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

Hanpspokenne kopotkoro 3ambikanust BH-CH, % 10

Hanpsxenne koporkoro 3ambikanuss CH-HH, % 5,94
ITorepu kopotkoro 3ambikanusi BH-HH, kBt 136
ITotepu kopoTkoro 3ambikanust BH-CH, kBt 135
[Torepu kopotkoro 3ambikanusi CH-HH, kBt 112

APE =05 (AP 1 APEH-CH _ AP = 0.5 (136 + 135~ 112) = 79,5 Br
APE" = 0,5 (AP 1 APBI-C _ APBIHT) = 0,5 (112 +135-136) = 55,5 kBr
AP =0,5-(APEI 4 AP —APBH‘CH): 0,5-(136+112-135)= 56,5 KBr

U[f(?H 20’5_(U£H—HH +U]€H—CH UCH HH)

5-(16,6+10—5,94) =10,33%

UL =05-[US" Uyt —y )= 0,5-(5.94+10-16,6)= ~033%
UM =05 (U +u & _y B )= 0,5.(16,6+5.94—10) = 6,27%
. AP UL 795 2302
» T000 g 7 1000 257 T OM
HOM
o APST UBL T 555 2302
© 1000 B 21000 25° L8 Ou
HOM
o APIT U 565 2307
" =000 g 2 1000 250 hTBEOM
HOM
BH BH 2 2
e SH o0z TSRO
HOM
CH BH 2 2
X s
HOM
HH BH 2 2
[ lfgo 'US’EZM - 61’5(? 20 _1326730m
HOM
Tabnuua 5
I1C 220 kB IloxocHoe, napameTps! Tpanchopmaropa T-2
HaumeHoBaHue napamerpa 3HayeHue
Tun PLM-31500/220
HomunaneHas MoutHocts (nonHas), MBA 20
Homunansnas momnocts BH (monnas), MBA 20
Homunanenas momHocts CH (nmonnas), MBA 20
Homunansnas momnocts HH (monnast), MBA 20
HomunaneHoe Hanpsikenne BH, kB 230
HomunaneHoe Hanpskenne CH, kB 38,5
HomunaneHoe Hanpsbkenne HH, kB 10,5
Hommuansabiil Tok BH, A 50,2
Homunansuenii Tok CH, A 300
Hommumanmsusrii Tok HH, A 1100
Hanpspokenne kopotkoro 3ambikanust BH-HH, % 18,45
Hanpsokenue kopotkoro 3ambikanust BH-CH, % 11,82
Hanpsixkenne kopotkoro 3ambikanust CH-HH, % 6,12
ITorepu kopotkoro 3ameikanusg BH-HH, kBt 139
[Totepu kopotkoro 3ambikanust BH-CH, kBt 126
ITotepu xopotkoro 3ameikanust CH-HH, kBt 111

Wam. |Konyd| /lucm |N° dok | Medn. | Nama

002/094-PP3
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[Tpumeuanue: Ttpanchopmatop T-2 TIC 220 kB IlokocHoe C MOJHOCTBIO H3OJUPOBAHHOM
HEUTPAIIBIO.
APF" = 0,5.(APE 4 APE-CH _ ARSI )= 0,5.(139+126—111) = 77 Br
APS! = 0,5 (APS 4 AP _ APBI) = 0,5 (1114126 —139) = 49 Bt
AP = 0,5 (AP 1 APSHH1 _ APBH-H )~ 0,5 (139 +111-126) = 62 kBr
UP =05 Uyt gt HH)_ 0,5-(18,45+11,82—6,12)=12,075%
UL =0,5- (U +u - g )=0,5.(6,12+11,82—18,45) = ~0,255%
UM =05- (U2 +U g U B )=05-(1845+6,12-1182) = 6375%
APET U 77 2307
R HOMZ = -———=10,1830m
1000 g84 1000 20
HOM
APCH pBH 2 2
=K. oM = P 2302 = 6,48 Om
1000 gBH 1000 20
n_ AR U 62 2307 oo
H = 2 2
1000 g8# 1000 20
HOM
BH BH 2 2
12 U Unow 12075 D07 _ 5193040,
100 S,on 100 20
cH BH %2 2
X7 = Uy _U,;%M _—0,255 230 — _6,7450m
100 S, 100 20
HH BH 2 2
r2 U Uow 6375 2307 _ 4 6190y
100 S, 100 20
Tabnuua 6
I1C 220 kB ITokocHoe, napameTpsl Tpancopmaropa T-3
HaumeHnoBanue napamerpa 3HaueHue
Tun TATH-25000/220-Y1
Homunanenas montHocts (monHas), MBA 25
Homunansnas momHocts BH (nonnas), MBA 25
Homunansnas momnocts CH (nmonnas), MBA 25
Homunanenas momnocts HH (nmonnast), MBA 25
HomunansHoe Hanpskenue BH, kB 230
o Homunanshoe Hanpsokenue CH, kB 38,5
o HomunaneHoe Hanpsokenne HH, kB 11
Z Homunansuelii Tok BH, A 62,75
2 Homunanehnseiil Tok CH, A 375
Homunansuenii Toxk HH, A 1313
Hanpsiokenne kopotkoro 3ambikanust BH-HH, % 20,2
o Hanpspkenne kopotkoro 3ambikanust BH-CH, % 12,6
s Hanpsokenue kopotkoro 3ambikanust CH-HH, % 6,63
Z ITorepu kopotkoro 3ambikanusi BH-HH, kBt 139
= ITotepu xopoTkoro 3ameikanust BH-CH, kBt 126
[Torepu xkopotkoro 3ameikannsg CH-HH, kBt 111
; /lucm
E: 002/094-PP3 :
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APE! = 0,5-(APEHHH 4 APEI-CH _ AP ) 05.(139 4126~ 111) = 77 kBr
AP =0,5- (AP 4 APEH-CH _ APPHHT )~ 5. (1114126 —139) = 49 kBr
AP = 0,5.(APE#H 4 APSH- APBHCH) 0,5-(139+111-126)= 62 kBr

UB =05- (U2 4yt g &)= 0,5-(20,2+12,6 - 6,63) = 13,085%
UG =0,5-([Ug" 4 U= _y BT )= 0,5-(6,63+12,6 - 20,2) = 0,485%
UM =05 (U U _ g Bt )= 0,5-(20,2+ 6,63-12,6) = 7,115%

B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

APEH B 2 2

Al S (IR 7 -2302 =6,5170m
1000 g8 1000 25
APCH BH 2 2

==X -UH0M2 _ P -2302 = 4,147 Om
1000 gs# 2 1000 25
AP BH 2 2

=K ZHOM 62 -2302 =5,2480Mm
1000 g3 1000 25

o U U 13,085 2302

= . = . =276,879 Om
25

o100 sEE 100
CH BH 2 2
r Ui Unow 20485 D07 _ 445630y
100 S, 100 25
HH BH 2 2
7= Us . U’;‘;[M _ZA15 2307 150,553 Om
100 S, ou 100
Tabnuua 7
Bbpatckuii I1I1 500 kB, mapametpsl aBroTpancdopmaropa AT-1
HaumenoBanue napamerpa 3HaueHue
3xAOAUTH-
Tun 167000/500/220-VY1
A [dB [ ¢C
HomunaneHas MoutHocTts (nonHas ), MBA 501

Homunansnas momnocts BH (monnas), MBA

167 167 167

Homunanenas momHocts CH (nmonnas), MBA

167 167 167

Homunansnas momnocts HH (monnast), MBA 50 50 50
HomunaneHoe Hanpsikenne BH, kB 500

HomunansHoe Hanpsokenue CH, kB 230

HomunansHoe Hanpsokenue HH, kB 11

Homunansueiii Tok BH, A 578 578 578
Homunansueiii Tok CH, A 1257 1257 1257
Hommumansusrii Tok HH, A 4545 4545 4545
Hanpsioxenue koporkoro 3ambikanust BH-HH, % 33,8 34,1 32,9
Hanpsokenue kopotkoro 3ambikanust BH-CH, % 10,6 11 10,3
Hamnpsprenne koporkoro 3ambikanust CH-HH, % 21,1 21,3 20,8
ITorepu kopoTkoro 3ambikanuss BH-HH, kBt (x 125 MBA) 101 97 93,9
[Totepu xopotkoro 3ambikanust BH-CH, kBt (k 125 MBA) 316 316 308
ITotepu kopotkoro 3ambikanusg CH-HH, kBt (x 125 MBA) 89,3 90,6 88,8

Pacuer napaMeTpoB CXEMbI 3aMCIICHU, NMMPHUBCIACHHBIX K

220 B, npousBogwicsa Ui Kaxka0Tro

oJHO(a3HOTO aBTOTpaHCc(oOpMaTopa MO HUXKENpUBEAEHHBIM (opMynaMm. PesynbraTel pacuera

Wam. |Konyd| /lucm |N° dok | Medn. | Nama

/lucm
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Wam. |Konyd| /lucm |N° dok | Medn. | Nama

CBeleHbl B TaONMIly, B KayecTBE IMapaMETPOB CXEMbl 3aMELICHHs NPUHATHI CpPEIHHE
apudmeTnyecKkue 3HaYeHUs COMPOTUBIICHUN.
BH-HH SggM 2 BH-CH CH-HH SfIgM 2
0,5-| AP; () AP —AP; -(SHH } —
R;] _ L HOM HOM . HOM2
3-1000 sx
0.5. _APKBH—HH .(%)2 4 APBH-CH | A pCH-HH (% 2:|
> HH K K §HH UcH 2
Rgl _ L HOM HOM | H0M2
3-1000 Ryt
HOM
BH-HH S[{glgM 2 BH-CH CH-HH SISZM 2
0,5-| APy () AP + AP, . (ST } oy
R]];l — L HOM HOM . H0M2
3-1000 sy
X = 0,5- (U[?H—HH +y2H-cH _UIS‘HfHH). UggM2
100 Spou
xrn 08 CUR U )
100 s
X7 = 0,5- (U[?H—HH _p-a +U§H7HH). UggM2
100 St
Tabnuna 8
Bbpatckuii 111 500 kB, mapamerpsl cxembl 3amenieHus aBTorpancopmartopa AT-1
Cpennee
[Tapamerp Enusm. | A ¢B ¢C SHAYCHIE
AKTHBHOE conpoTtuBieHue oomorkun BH Om 0.141 | 0.122 | 0.115 0.126
AkTtuBHOE comnpotuienue oomorku CH Om 0.059 | 0.077 | 0.079 0.072
AxTuBHOE cornpoTtuBieHne ooMorkun HH Om 0.571 | 0.562 | 0.547 0.560
PeaktuBHOE conporuBnenue oomorkun BH Om 12.301 | 12.565 | 11.826 12.231
PeaktuBHOe conmporunenue oomotku CH Om -1.109 | -0.950 | -0.950 -1.003
PeaktuBHOE conmporunenue oomotku HH Om 23.388 | 23.441 | 22913 23.247
Tabnuna 9
Bparckuii I1I1 500 kB, mapamerps! aBToTpancopmaropa AT-2
HaumeHnoBanue napamerpa 3HaueHue
Tun 3xAOJIITH-
167000/500/220-75 V1
= OA__ [9B [ ¢C
5 HomunaneHas MoutHocTts (nonHas ), MBA 501
§ Homunansnas momrnocts BH (monnas), MBA 167 167 167
- Homunansnas montHocts CH (nonnas), MBA 167 167 167
Homunanenas momnocts HH (nmonnast), MBA 50 50 50
HomunaneHoe Hanpsbkenne BH, kB 500
% HomunansHoe Hanpspkenne CH, kB 230
= HomunansHoe Hanpsokenue HH, kB 11
r§ Hommuansabiil Tok BH, A 578 578 578
= HommunaneHslii Tok CH, A 1257 1257 1257
Homunansuenii Toxk HH, A 4545 4545 4545
_ Hanpsokenne kopotkoro 3ambikanust BH-HH, % 33,7 34,1 34,2
S Hanpsixenue koporkoro 3ambikanust BH-CH, % 10,4 10,6 10,7
; /lucm
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Hanpsoxenue koporkoro 3ambikanust CH-HH, % 21,3 21,4 21,4
ITorepu kopotkoro 3ambikanusi BH-HH, kBt 96 98,2 99,7
ITorepu kopotkoro 3ambikanusi BH-CH, kBt 309 316 319
[Torepu xopotkoro 3ambikanusg CH-HH, kBt 87,8 90,2 91,3

Pacuer mapameTpoB cxeMbl 3aMmelleHus, NpuBeaeHHBIX K 220 kB, npousBoauics A Kaxaoro
onHo(a3HoOro aBToTpaHc(hopMaTopa MO HMKEIPUBEAECHHBIM (opmynaM. PesynbraTel pacuera
CBeleHbl B TaONMIly, B KayeCTBE MApaMETPOB CXEMBI

apudmeTryecKkue 3HaYeHUs COMPOTUBIICHUN.

3aMCHICHUA TIPUHATBL CPCAHUC

B g8 , c c g ,
BH-HH BH-CH 'H-HH
0,5-| AP; ((CHO) + AP —AP; ~(7S’:[?{M } o 2
RT2 — L HOM HOM . UHOM
? 3-1000 s
HOM
BH-HH SggM 2 BH-CH CH-HH SISZIM 2
0,5' _APK (T) +APK +APK (ST CH 2
RI? — L HOM HOM ) U HOM
¢ 3-1000 sen 2
oM
B §BH gCH ,
BH-HH 2 BH-CH CH-HH
0,5-| AP; (SHOM)E — AP + AP -(S’Z% } o 2
R™? — L HOM HOM ) U om
" 3-1000 g8 2
HOM
o S U )y
B
100 s
xr2 2 05-CUZT LU Ut U
2=
100 s,
T 0,5- (UIZjH—HH _U[l(?H—CH +UIC{“H—HH). UggMz
H
100 s
Tabmuna 10
bparckuii I1I1 500 kB, mapameTpsl cxembl 3amelieHns aBTorpanchopmaropa AT-2
Cpennee
[Tapamertp Enumm. | A ¢B ¢C SHAYCHIE
AKTHBHOE cornpoTuBieHne ooMoTkn BH Om 0.127 | 0.128 | 0.130 0.128
AxTuBHOE cornpoTtuBieHne ooMorkun CH Om 0.069 | 0.072 | 0.071 0.071
AxTuBHOE conpoTuBieHue oomorkn HH Om 0.551 | 0.565 | 0.547 0.554
PeaktuBHOe conpoTuBiaeHne oomMotku BH Om 12.037 | 12.301 | 12.407 12.248
= PeaktuBHOE conporuBnenue oomorku CH Om -1.056 | -1.109 | -1.109 -1.091
E PeaktuBHOE conmporunenue oomotku HH Om 23.546 | 23.705 | 23.705 23.652
a3 Tabnuna 11
I1C 220 kB OnopHnasi, napametps! aBToTpanchopmaropa AT-1
HaumeHoBaHue napamerpa 3HayeHue
E Tun AT/LITH-
= 200000/220/110-83V1
rg HomunaneHas momHocts (nonHas), MBA 200
= Homunansnas momrnocts BH (monnas), MBA 200
Homunanenas momuocts CH (monnas), MBA 200
Homunansnas momnocts HH (monnast), MBA 100
S HomunaneHoe Hanpsikenne BH, kB 230
; /lucm
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HomunansHoe Hanpsbkenue CH, kB 121
HomunansHoe Hanpsokenne HH, kB 10,5
Hommuanwsusiii Tok BH, A 502
Homunansueiii Tok CH, A 954
Homuuansusiii Toxk HH, A 5499
Hanpspokenne kopotkoro 3ambikanust BH-HH, % 32,5
Hanpsixenne koporkoro 3ambikanust BH-CH, % 10,5
Hanpspokenne kopotkoro 3ambikanust CH-HH, % 20,5
[Torepu kopotkoro 3ambikanusi BH-HH, kBt 391
[Torepu kopotkoro 3ambikanusi BH-CH, kBt 439
ITotepu kopotkoro 3ambikanust CH-HH, kBt 347

Tl

2
R = HOM SggM Uf}gM _
’ 1000 s
0,5 {391 (@) +439-347. (@) } 2302
= =0,407 Om
1000 200°
RT = SHOM SggM Uf}gM _
¢ 1000 s 2
0,5- { 391- (@) +439+347. (@) } 7307
— =0,174 Om
1000 200°
gBH gCH
0’5 APBH HH ( I;I_]?_[M _APIfH_CH +APKCH—HH ( [ZI?—]M 2 . 5
R — S wom S toum UHOM _
f 3-1000 s 2
2 2
0,5- {391 (ﬁ) —439+347- (ﬂ) } 2302
= =1,662 Om
1000 200?
o 0,5 (UBH HH +UBH CH U}gﬁfﬁﬁ)'UggMz _
B
100 S

0,5-(32,5+10,5-20,5) 230’

Mam. |Konyd| /lucm N° Bok| flodn. | Nama

o _Y 5 ’ 7. = 29,756 Om
= 100 200
g X7 — 0,5- ( UBH HH+UBH “ UlgHiHH).UggMz =
s C
3 100 SflgM
2
_0,5-(=32,5+10,5+20,5) 230° _ _1.9840m
) 100 200
5 BH-HH BH—-CH CH-HH BH 2
= X7 = 0,5- (U —Uy *Ux ) Ciow_ _
. H
: 100 S on
= .(32.5-1 2 230?
_0,5-(32,5-10,5+20,5) 230° _ 56,206 Om
100 200
: Tabnumna 12
; /lucm
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I1C 220 kB Onopnasi, napameTpsl aBToTpanchopmaropa AT-2

B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

HaunmenoBanue napamerpa 3HayeHne
Tun ATAUTH-
200000/220/110-83V1
Homunansnas MontHoCTh (TTostHas ), MBA 200
Homunanenas moumHocts BH (nonnas), MBA 200
Homunansnas montHocts CH (monnas), MBA 200
Homunanenas moumHocts HH (nmonnast), MBA 100
Homunansnoe Hanpspkenue BH, kB 230
HomunansHoe Hanpsbkenue CH, kB 121
Homunansnoe nanpsokenne HH, kB 10,5
Homunuansusiii Tok BH, A 502
Homunansueiii Tok CH, A 954
Homunuansusiii Toxk HH, A 5499
Hanpspokenne kopotkoro 3ambikanust BH-HH, % 33,2
Hanpsixenne koporkoro 3ambikanust BH-CH, % 10,7
Hanpsokenue kopotkoro 3ambikanust CH-HH, % 20,5
ITorepu kopotkoro 3ambikanusg BH-HH, kBt 403
ITorepu kopotkoro 3ambikanusg BH-CH, kBt 444
Ilotepu kopotkoro 3ambikanust CH-HH, kBt 360
BH-HH SBH 2 BH-CH CH-HH SCH 2
0,5-| AP (ZHOMN: 4 AP — AP L (HOM o 2
RT2 — SHOM SHOM . UHOM —
? 1000 s 2
(Ls-[403-(f§8)24—444-360-(?83)2} 5302
} 1000 007 - AT
BH-HH SggM 2 BH-CH CH-HH SlggM 2
0,5' _APK (T) +APK +APK (T BH2
R = Srom Som ) U yiou _
¢ 1000 s 2
(Ls-{—403-(f88)2+—444-%360-(f88)2} 5302
) 1000 007 - 800w
SBH SCH
0’5 . APKBH_HH .(% 2 _APIfH—CH +APKCH_HH .(% 2 . s
RT2 — SHOM SHOM . UHOM —
f 3-1000 s 2
(Ls-[403-(i§8)2-4444-360-(?83)2} 5302
} 1000 Q00 RO
o 05y gyt
g 100 shn

_ 2
_05 (33,2+10,7 20,5)_ 230° _ 30,947 Om
100 200

002/094-PP3
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

- _ _ 2
0,5_(_U£H HA 4 B ot HH) Uk

XTZ — =
c 100 SggM
2
_05 ( 33,21 330,7 +20,5) 2230% — -2,6450m
o 05U U ) v
H 100 SggM

2
_05:(332-107+205) 230° _ (o000
100 200

ConpotusieHus npsmMoit (00paTHON) U HYJIEBOM IOCIE0BATEIBHOCTEH CUCTEM CO CTOPOHBI IIMH
220 xB IIC 220 kB Tynyn u mmu 220 kB TIC 220 kB Iloxocnoe 6e3 yuéra BJI-232 B
MaKCUMaJIbHOM pexuMe (3uma) ans cxemsl MpkyTckoii sHeprocucremsl, B KoTopoi BBeaeHa BJI
220 xB Yerp-Unumckas I'9C — Yerb-Kyr Ne2; npu Bxkmouenun BJI-233 co croponst bpatckoii
I'DC u pasmbikanun JIP 220 kB BJI-233 na IIC 220 kB IlokocHoe; npu BBenenHom AT-3 Ha
I1C 500/220/110/10 kB Tynyn — npeacrasiensl B Tadm. 13.

Tabnuna 13
Conporusinenus cucreMsl 1o koHuaMm BJI 220 kB Tynys — IlokocHoe (BJI-232)
CXeMa SHEDIOCHCTEMLL I1C 220 xB (I1IT 500 xB) I1C 220 B IlokocHoe
p Tynyn (Cucrema 1) (Cucrema 2)

Bbes yt,IeTa AT_3 Ha HC 220 kB ZlCl = 7,806 + J42,425 Om ZlCZ = 8,132 + ]50,647 Om
(ITIT 500 kB) Tyayn Z0,, =4,434 + j38,6070m | ZO_., =5,782+ j77,188Om
AT-3 ma IIC 220 kB Zl., =2,540 + j28,7410m | Zl., =8,132+ j50,645Om

(11 500 kB) Tynyn BBenéH Z0,, =2,563+ j30,9380M | ZO0., =5,628 + j76,540 Om
TynukoBblit pexum BJI-232, Z1,, =7,806 + j42,425Om
6e3 yuera AT-3 na I1C 220 kB . -
(11T 500 xB) Tymys Z0., =4,427 + j38,654 Om

TynukoBbiit pexum BJI-232, Z1,, =2,540 + j28,7410m

AT-3 mallIC 220 xB ) -
Z0., =2,567 + j30,999 Om

(TIIT 500 xB) kB Tynyn BBenéH

Hns peanuzauuu pesepBHbIX 3amuT BJI 220 kB Tynyn — IlokocHoe (BJI-232) mnpunst
MUKPONPOLIECCOPHBII OJI0K peneiiHol 3amuThl 1 apromatuku bOMII PY-/IB.

HelictByromue Ko3(p@uuueHTs! TpaHCHOPMATOPOB TOKA U HANPSDKEHUS Ul MPOEKTUPYEMBIX
3aILUT COCTABIIAIOT:
K, =600/5;K,,, =220000/100.
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Cxema 3amenieHusl NpsiMOM TOCIENOBATENbHOCTH i pacuera ycraBok [I3 muaum BJI 220 xB
(BJI-232) npencraBineHa Ha puc.l.
aBroTpancGopmaropoB (OM) paccyuTaHbl B COOTBETCTBHM C HMX IaCIIOPTHBIMH JAHHBIMH H

Tynyn -

IloxocHoe

2. JIncranmuonnas 3ammuta (/13)

IIpUBEAEHBI K HanpskeHuto 220 kB.

IHC Tyayn
muHbl 220 kB

CornpoTuBieHUS

JJUHUHN H

BJI-231 | AT-1 AT-2
. ' 125 MBA 120 MBA
Zy=0,128 +12,248 Z5=0,126+;12,231 230/121/10,5¢B 220/121/11xB
Zi=12,249 Z5=12232 o i
I::I Z5'=0,536+ 55,439 I::I Zy=0,655+j47,997
™ m Zy=5544 Zr=48
ZW=0,554+j23,652 Z1=0,560 +j23,247
Zi7=23,658 Zy'=23254 —:|—|
| L1 {1 | Z{=0,506 - 8,041 Z0=0,622 - j4,437
TI_ T2
ZP=0,071 1,091 Z1'=0,072 — j1,003 Zc=8057 Z5=448
Z8=1,093 Z¢'=1,006 - ) o
Z1'=0,519 + /124,845 Z7=0,387+97,203
AT-2 AT-1 Z1'=124,846 ZP=972
3x167 MBA 3x167 MBA
500/230/11xB 500/230/11xB
bIII ':I 239,07 + j51,61
muHbI 220 kB | | 72504
BJI-234 BJI-233 . ,
2 ZP=6,48— j6,745
20 MBA 78=9,353
\/ IC MoxocHoe 230/38,5/10,5B
IIC Onopuasn
B34 B33 250 . muabl 220 kB — |
— ATfII"“"" K ZP=10,183 + 319,546 ZP=82+168,619
200 MBA 200 MBA BJI-232 Zy=319546  Zi=168818
230/121/10,5B 230/121/10,5B
Z5=10,407 +j30,947 Z1'=0,407 + 29,756
Z12=130,950 Z5=29,759 . ,
—{ 11— — 11— I:I Z3=281+ j119 T-1 Zc=4,698 - 6,983
o 25 MBA Z{=8416
Zy =12,227 230/38,5/11xB
ZIP= 1,725+ 56,868 Z= 1,662 +j56,206 —
77— 56.894 Zi'=56,231 T n
1= >, ’ Z3'=6,729+,218583  Z1'=4782+132,673
Z8=0,180 ;2,645 Z8=218,687 Zi'=132,759
= Z&=2,651 .
< ¢ Z3=05+ j2,1 Z23=5,66 + j32.21
Z Z7=2,159 Za=327
S . 1
2 ZU'=0,174 - j1,984 | L | BIJI,233 3 Z0=4,147 - j10,263
Zc=1,992 25 MBA Z:=11,069
I::I 722278 + j15,83 230/38,5/11xB
o Z75=16,07 | |
E Z5=6,517+ 276,879 Z15=5,248 +j150,553
= BI'3C 75 =1276,956 Z1i=150,644
S muHbl 220 kB"® BJI-233 B ’ H g
=
Puc.1. Cxema 3amenieHust npsiMOM MOCIEA0BATEIbHOCTH IJIA pacuera ycTaBok /13,
‘ COINPOTHUBIIEHUS yKa3aHbl B OMax, npuseaeHs! k 220 kB
S
o
[
s /lucm
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2.1. I crynens /I3

1) Orcrpoiika oT Meraumdeckoro K3 Ha mmMHAX TMOACTAHIMM, TMPUMBIKAIOMICH K
MIPOTUBOIMOJI0KHOMY KOHILY JINHUH C IBYXCTOPOHHUM MTUTaHUEM

B pexume nBYCTOPOHHETO NUTaHUS HEOOXOAMMO OOCCIEYHMTHh 3alIUTy TPAaH3UTA C YYETOM
conpotusienus BJI-233.

Z(5 S085(Z77+Z7),

232 o o
rne Z.° =52,40M - mosHOE COMPOTHUBJICHHE NPSAMON MOCICAOBATEIBHOCTH 3allIUIIAEMO

JMHUMU.
Z?’=34860M - monHOE CONPOTHBIEHWE TPAMOH TocienoBaTenbHocTH  BJI-233  j10
I1C 220 kB Onopnas;
7?7 =44920M - mONHOE CONpPOTHBIGHHE IPAMOIl mocnenoBarenbHocTH BJI-233 10
bparckoro I1IT 500 kB;
72 =48,780M - TmoONHOE CONMPOTHBIEHHWE TpAMOil mocienoBaTenbHOCTH BJI-233 10

BeIKIItouarens B-233 na bparckoii I'2C.
B cooTBeTcTBHMY ¢ HAMMEHBIINM COTIPOTUBIICHUEM:

Z!, <0,85-(52,4+34,86) = 74,17 Om

2) Orctpoiika ot K3 3a tpanchopmaropamu I1C 220 kB [TokocHoe

zl, so,ss-(zH Zrr ]
TOK

rjie Zn - MOJHOE CONPOTHUBIICHUE MPSIMOMN MOCIEI0BATEILHOCTH 3aluIaeMon Tnauu, OM;

Z,, - TOJHOE CONPOTHBICHHE MPIMON IOCIEJOBAaTEIBHOCTH AaBTOTpaHc(hopmaropa Ha

MIPOTUBONOJI0KHON NMOACTAHINH, OM;

K - ko3¢ dunueHT ToKopachnpesenenus, o.e. Onpenensercs Kak OTHOIICHHE TOKa B 3allIUTE K

TOKY B TpaHc(hOopMaTope Ha MPOTHBOIOIOKHOM KOHIIE 3alIUIaeMON JIMHUU MPU METAJINYECKOM
K3 na croponax HH (CH) gannoro tpancdopmaropa.

TOK

Conporusnenue auann 1o muH [1C 220 kB ITokocunoe Zz = 9,07 + j51,61 = Zn = 52,4 Om.

Hns tpancpopmaropos T-1, T-2, T-3 IIC 220 kB IlokocHoe MakcumanbHbli K, =1 B
TYIUKOBOM PEXHME PadOThI 3alIUIAEMOM JINHUH.
ComnpoTusnenue Z,, :
T-1 IIC 220 B ITokocuoe, K3 na cropone HH:
Z,» =6,729+ j218,583+4,782 + j132,673 =11,511+ j351,256 — Z,, =351,256 Om
o T-1IIC 220 kB Iloxocnoe, K3 Ha ctopone CH:
< Z» =6,729+ j218,583 +4,698 — j6,983 =11,427 + j211,6 > Z,, =211,908 Om
- T-2 IIC 220 kB Iloxocuoe, K3 nHa cropone HH:
= Z.» =10,183+ j319,384 + 8,2 + j168,619 = 18,383 + j488,033 — Z,, = 488,349 Om
T-2 IIC 220 kB Ilokocnoe, K3 Ha ctopone CH:
Z,» =10,183+ j319,384 + 6,48 — j6,745 =16,663 + j312,639 — Z,, =313,083 Om
% T-3 I1C 220 kB Ilokocuoe, K3 na cropone HH:
e Zp» =6,517+ j276,879+ 5,248+ j150,553 =11,765 + j427,432 > Z,, = 427,594 Om
S T-3 TIC 220 kB ITokocHoe, K3 na cropone CH:
= Z,, =6,517+ j276,879 + 4,147 — j10,263 =10,664 + j266,616 — Z,, = 266,829 Om
; /lucm
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Haumensbiee conpotusnenue ais orctpoiiku — npu K3 Ha cropone CH Ttpanchopmaropa T-1
I1C 220 xB IToxocHoe:

ZY, <0,85-(52,4+211,908/1) = 224,663 Om

Ipunumaem:
Z!, =740wm (neps.)

VYcTaBka 110 peaKTUBHOMY COIIPOTHUBIICHUIO.
JlnanaszoH yCTaBKH 1O TEXHUYECKUM BO3MOXKHOCTM TepmuHaia 0,2...100 Owm (BTop.).
Ilpunumaem:
X/, =2, sing, =74 sin80 = 72,88 Om(neps.)
/ 600/5

=—.72,88 =3,98OM (BTOD.
“3220000/100 (erop.)

VcraBka 1o akTHBHOMY COTIPOTHBIICHHIO.
I _
Re; =Rn+ Ry,
rae Ri - aKTUBHOE CONPOTUBIICHUE JIMHUHM (110 MECTA MTOBPEKIACHNUA);
RHEP = R,ZZYFH - dKTUBHOC IICPCXOJHOC COIIPOTUBJICHHC I[yFI/I B MCCTC IMOBPCIKACHHUA JIMHUH IIPpU

Mexaydaznom K3.
l

_ JAVTH
Rzzym _Uzzym ) 7
rne U 4y =2500B/M — pacuerHas BenMumMHA y/IENBHOTO HANPSIKEHHS TYrH JUIS BO3IYIIHBIX
JIMHHI;
! vy =8M — jumana ayru npu K3, npuHMMaeM Kak CpEIHEr€OMETPHIECKOE PACCTOSHHUE MEXKTY

dhazamu mia munui 220 kB;

| — mMuHUMaNBHBII TOK (A), MPOTEKAIONIMH OT MECTa YCTaHOBKH 3aIlIUThI 10 TOUYkH K3 B KOHIE
30HBI YYBCTBUTEIBHOCTH MepBON cTyneHu /[3, T.e. Ha MPOTHUBOMOIOXHOM KOHIIE JUHUU (IIHWHBI
220 kB I1C 220 kB IlokocHoe).

MuHMMaIbHBIA TOK, MpOTEKAIoUMii B MecTe ycraHoBku 3amuthl, npu K ma IIC 220 kB
[loxocHoe, a8 MUHUMAQJIBHOIO pEXMMa CHUCTEMbI, IpPU JBYCTOPOHHEM NUTAaHUM JIMHUH,
coctasisieT 974 A. Ilpu BBone B cxemy AT-3 na I1C 220 kB (I1IT 500 kB) Tynyn — 1122 A. B Tex
K€ YCIIOBHSX TPH TYIMUKOBOM PEXHME PabOThI 3alUIAEMOI JTUHUU COOTBETCTBEHHO 1094 A u
1262 A.

JIByCTOpOHHEE TUTaHUE:

8
R, =2500-—— =20,50M;
A 974

=
. 8

E Ry = 2500-E =17,8 Om — nipu BBozEe B cxemy AT-3 na [1C 220 xB (I1I1 500 kB) Tymy.

=

2 TynukoBsIit pempéM:

R =2500-——=18,30m;
i 1094
8

E Ry = 2500-% =15,80M — ipu BBozie B cxemy AT-3 na I1C 220 xB (IIIT 500 kB) TymnyH.

E BennunHa aKTUBHOTO COMPOTHBIICHUS JIMHUM B PacueTHHIX (POPMYJIax MOXKET MUTHOPHPOBATHCH,
T.K. OHA aBTOMATUYECKU yYUTHIBAeTCA B opMe cpadaThIBaHHs YCTPOHCTB MUKPOIPOLIECCOPHBIX
3alMT TpU  YCIOBUHM, 4YTO 33JaHHBIM YroJ HakJIoOHa Xapakrtepuctuku J[I3  paBeH

= XapaKTepUCTHUECKOMY YTy JTUHHH.

; /lucm
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I[OHyCKaeTCH NPpUHUMATh YCTAaBKYy IO AKTUBHOMY COHNPOTHUBJICHUIO HCXOAd H3 COOTHOUICHHUA
1

X/R=2,torna R., =74/2=370m.

JlnanaszoH yCTaBKH 10 TEXHUYECKUM BO3MOXKHOCTSIM TepmuHaia 0,2...100 Owm (BTOp.).

Ilpunumaem:
R/, =150wm (meps.)
i 600/5

00075 15 0820m .
3= 550000/100 (B10p.)

BeinepkKy BpeMEHH NPHMHHUMAEM C Y4ETOM OTCTPOMKHM OT BPEMEHM CpaOaThIBaHMs OCHOBHBIX
3amut Tpancopmatopos [1C 220 kB Ilokochoe: ¢/, =0,2¢c.

CryneHb npsIMOHAIIpaBJICHHAS.
Crynens Onokupyercs IpH Ka4aHUsAX Kak ObICTpOAEHCTBYIOLIAs.

2.2, II crynens 13

1) CornacoBanue ¢ nepBoi cTyneHnbto /I3 cmexxHoro yyactka
0,78

7!

C.3.cm.yu »

Z!, <085 -Zn+
TOK

rjie Zn - OJHOE CONPOTHUBIICHUE MPSIMOMN MMOCIEI0BATEILHOCTH 3aluIaeMon Tnauu, OM;

Z& 5 e

Owm;

K, - KO3hOUIUEHT TOKOpacnpeaeneHus, o.e. Onpenensercs Kak OTHOIIEHHE TOKa B 3aIlIUTE K

- MOJIHOE COIIPOTUBIIEHUE CpadaThblBaHUs MEPBOM CTYNEHHW 3alUThl CMEXKHON JIMHUU,

TOKY B CMEKHOM JIMHUM NpU MeTaJuinuyeckoM K3 B KOHIIE CMEXHOI0 yJacTKa.

CornacoBanue c¢ /[I3-1 BJI 220 B, orxomsmmx ot wmuH bparckoro IIIT 500 kB
(Zéjmyq =12,30m):

Zn=97,3140M - TONHOE COMPOTUBJIEHUE MPAMOW TocieaoBaTesbHOCTH OT muH 220 kB
I1C 220 xB (I1IT 500 kB) Tynyn no mun 220 kB Bpatckoro I1IT 500 xB.

MaxkcumanbHbIi KO3QPUIHEHT ToKopacnpeaeaeHus coctasnsier K, =0,2 npu MoBpexJIeHUH B
koHue BJI 220 kB Bbparckuii I1I1 500 kB — Onopnast npu BeiBone oxHoro u3 AT IIC 220 xB
Onopnas u Bxmouenuu LICB.

z/, <085-97314+ 0.78 12,3 =130,7 Om

c3. —

b

; IIpu BBOste AT-3 na [1C 220 kB (III1 500 kB) Tynyn K,,, = 0,25, Toraa:
5 zZ! <085-97314+ 0,78 12,3=1210m
@ . 0,25

Cornacosanue ¢ J13-1 BJI 220 kB Bparckwuit ITI1 — HIIC-3 Nel(2) (Z/ , ... v =120Mm).
5 MakcumanbHble  KOA(QQHUIMEHThl  TOKOpacmpeaeieHus  cocTtaBisioT K, =0,1693  u
r; Kox =0,1687 npu nospexnaenun B konue BJI 220 kB bparckuii I1I1 500 kB — HIIC-3 Nel(2)
= COOTBETCTBEHHO TpH BbIBOJIE oaHOTO U3 AT bparckoro I1IT 500 kB.

Z/, <0,85-97314+ 0’783 12=1380Mm
; /lucm
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0,78

Z!, <085-97314+ —+12=138,20m

2

Ilpu BBOze AT-3 ma IIC 220kB (III 500 kB) Tynyn Ko =01883 n K, =0,1877

COOTBETCTBEHHO, TOT/a:
0,78

Z¢5 <085-97314+ 2 -+12=13240m
7!, <085-97314+ 0’787 121326 0m

5

2) Orcrpoiika ot K3 va mmuax HH (CH) Ha ynaneHHO#M moaCcTaHIIMY 3aIIUAIIIAEMOTO yJacTKa

zl, < O,85-{Za+zlj,
TOK

rae Zn - NOJHOE CONPOTHUBIICHHUE PSIMOM MOCICI0BATEIBHOCTH 3auaeMoi tuHun, OMm;

ZTP - IIOJIHOC COIIPOTHUBJICHHUC HpHMOﬁ IIOCJIE€A0BATCIIBHOCTU aBTOTpaHC(i)OpMaTOpa Ha

MIPOTUBOMOJIOKHON MOoACTaHINH, OM;

K ,or - KO3GOUIEHT ToKopacpeieseHus, o.e. Onpenensercs Kak OTHOLICHHE TOKa B 3alIUTe K

TOKY B TpaHC(hOpMaTope Ha MPOTHBOIIOJIOKHOM KOHIIEC 3alIUINAeMON JIMHUU TP METaUINYECKOM
K3 na croponax HH (CH) nannoro tpancdopmatopa.

Hus tpancpopmaropo T-1, T-2, T-3 IIC 220 kB IloxkocHoe makcumanbHblii K, =1 B

TYIUKOBOM PE&XHME paOOThl 3alIuiaeMon JUHUU. HauMeHnbliiee cOnpoTUBIIEHUE TSI OTCTPOMKHU
— npu K3 na cropone CH tpancdopmatopa T-1 TIC 220 kB IlokocHoe:

Z!Y, <0,85-(52,4+211,908/1) = 224,663 Om

g orctpoiiku ot K3 Ha mmuax HH AT-1 Bparckoro IIIT 500 kB HeoOxoaumo ydecTh Takxke
conpotuBnenue uHuu BJI-233 10 nmanHOW moacTaHmMH. MakCHUManbHBIM  KOI(PPHUIEHT

ToKopactpenenenust coctaBiger K, =0,093 npu tpexdaznom K3 nHa ctropone HH AT-1
Bparckoro I1IIT 500 kB, npu aToM conpotuBienne Tpanchopmaropa:

Zp =25 +ZM =0,072— j1,32+0,56+ j22,68 = 0,632+ j22,68 OM — Z,, = 22,69 Om

Zl, <0,85-(52,4 +44,92 +22,69/0,093) = 290 Om

IIpu BBenennom AT-3 na [1C 220 xB (I1I1 500 kB) Tynyn K,,, =0,105, Toraa:

Zl, <0,85-(52,4+44,92+22,69/0,105) = 266 Om

Hns orcrpoiiku ot K3 Ha mmuax CH AT-1 Bparckoro ITIT 500 kB HeoOXoaMMO y4ecTh Takxke

= o .
- conpotuBienue auHuu BJI-233 1o naHHOM moactaHuMu. MakcHUManbHBIM  KO3(PPUIMEHT
g TOKOpactpeneneHus cocraisier K, =1412 npu tpexdaznom K3 nHa ctopone 500 kB AT-1
@ Bparckoro I1IT 500 kB, npu aTom conpotuBieHue Tpanchopmaropa:
Zp =23 +Z2 =0,072— j1,32+0,126+ j12,96 = 0,198 + j11,64 Om — Z,, =11,64Om
Zl, <085-(52,4+44,92 +11,64/1,412)=89,7 Om
5 3.
E [Tpu BBenennom AT-3 na I1C 220 kB (III1 500 kB) TynyH ToKOpacnpeaeieHie aHaIOTHYHOE.
r§ s orctpoiiku ot K3 na mmuax HH AT-1 TIC 220 kB OnopHas He0OX0AMMO Yy4ecTh TaKXke
= compotusienue nuHuM BJI-233 10 naHHOM moacraHmmMu. MakcuManbHbI K03 dunmeHt
ToKopactpenenenust coctaBiusier K, =0,189 mpu tpexdasnom K3 nHa cropone CH AT-1
= I1C 220 kB Onopsas, npu 3TOM CONpOTUBIIEHKE TpaHchopMaTopa:
; /lucm
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Zp =20 + 71 =0,407 + j29,756 +1,662 + j56,206 = 2,069 + j85,962 Om — Z,, = 85,99 Om
zZ/, <085- (52,4 +34,86 +85,99/0,1 89) =460 Om
ITpu BBenennom AT-3 na I1C 220 kB (I1I1 500 kB) Tynyn K, , =0,225, Toraa:

Z!. <0,85-(52,4+34,86+85,99/0,225) = 399 Om

Jst orcrpoiiku ot K3 na mmuax CH AT-1 TIC 220 kB OnopHass HE0OX0IUMO y4eCTh TaKkKe
comportuBienue nuHuu BJI-233 1o nanHo#i moacraHmmu. MakcuManbHbIH K03 dunmeHt

ToKopacnpenenenuss coctaBiusier K, =0,184 npu tpexdasnom K3 Ha cropone CH AT-1

I1C 220 kB Onopnasi, mpu 3TOM CONPOTUBIICHHE TpaHChopMaTopa:

Zp=Z0 +Z =0,407 + j29,756 +0,174 — j1,984 = 0,581+ j27,7720m — Z,, =27,78 Om
Z!. <0,85-(52,4+34,86+27,78/0,184) = 202,5 Om

ITpu BBenennom AT-3 na I1C 220 kB (I1I1 500 kB) Tynyn K,,, = 0,208, Toraa:

Z!, <0,85-(52,4+34,86+27,78/0,208) = 187,7 Om

3) UyscTBUTENBHOCTH IIpU MeTaindeckoM K3 B KoHIIE 3aMIIiaeMoro yyacrtka
i

z
K, =253 >125
Zn

C yu€ToM TOKOpaclpeeeHus:

Zl. >1,25-(Zn +M)

TOK

VYyacrok nuauu ot I[1C 220 kB ITokocHoe 1o [1C 220 kB Onopuast.
[pu K® na munax 220 kB I1C 220 kB OnopHas:
32,7 N 2,16

zl, >1,25-(52,4+ =12530m
1 0,143
pu KV ma munax 220 kB I1C 220 kB OnopHas:
zZl, >1,25-(52,4+ 32,7 +£) =134,10m
0,86 0,128

VYyacrok muanu ot [1C 220 xB ITokocHoe no mmH 220 kB bparckoro I1IT 500 kB.
[pu K® na mmmaax 220 kB Bparckoro 1T 500 xB:

zl, >1,25-(52,4+ 32,7 +%) =123,40m

= pu KV 5a mmmaax 220 kB Bparckoro ITIT 500 xB:
- zl, >125-(52,4+ 32,7 +12’227)=133,90M
S 0,938 0,615

VYyactok muaun ot [1C 220 kB [lokocHoe n0 Beikmtouarens B-233, munsl 220 kB bpartckoii 'DC.
. pu K® no seikmouarens B-233:
E
S Z 2125 (52,4427 16027) 273,80m
E [Ipu K® 1o Beikmrouarens B-233:

2 1
zZl, >1,25-(52,4+ 32,7 607) 296,2 Om
0,85 0,11
; /lucm
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Ilpunumaem:
z[!, =130 Om(mieps.)

VYcTaBka 110 peaKTUBHOMY COIIPOTHUBIIEHUIO.

JlnanaszoH yCTaBKH 110 TEXHUYECKUM BO3MOXKHOCTSAM TepmuHaia 0,2...100 Owm (BTOp.).
Ilpunumaem:

X/, =2z, -sin@, =130-sin 80 = 128,03 Om (1eps.)

X 600/5

__ O 19803 =6.980M (srop.
3 = 520000/100 (B10p.)

VYcraBka no AKTUBHOMY COITPOTHUBJICHUIO.

-U [ JVTH
avru — Y qyvru >

1
rae Uy =2500B/M — pacuerHas BeluMuMHA YAEILHOIO HANPSIKEHHS AYTU IS BO3AYIIHBIX

R

JIMHHI;
Ly =8m — jumana jiyru npy K3, npuHuMaeM Kak CpeHEreoOMETPUIECKOE PACCTOSHUE MEKIY

dazamu s muaM 220 kB;
Iy — MHHUMAIBHBIA TOK (A), NPOTEKAIOUIMA OT MECTa YCTAHOBKH 3alluThl 10 Touku K3 B
KOHIIE 30HbI YYBCTBUTEIBHOCTU BTOpOii ctynenu 13 (1,25 Zxn).

MuHUMaTbHBIA TOK, MPOTEKAIOIMi B MecTe ycTaHoBku 3amutel, mpu K ma BJI-233, mnsa
MUHUMAaJIBHOTO pexuma cuctemsl, coctaisier 692 A. Ilpu BBone B cxemy AT-3 na IIC Tynyn —
787 A.

8

Ryupy =250+ =29 Om

8
Ry =2500- 257 =25,40M — mipu BBozie B cxemy AT-3 na I1C 220 xB (IIIT 500 kB) TynyH.

JlnanaszoH yCTaBKH 10 TEXHUYECKUM BO3MOXKHOCTSIM TepmuHana 0,2...100 Owm (BTOp.).

Ilpunumaem:
R!, =250wm (1ieps.)
R, = __60075 25=1,36 Om (BTOD.)

37 920000/100

Boiaepkky BpeMeHH NpUHUMaeM € Y4ETOM MaKCHMalbHOro BpeMeHM cpalateiBanus YPOB
CMEXHOTO 3JIEMEHTA U CTYIIEHHU CEIIEKTUBHOCTH Af =0,3+0,5¢:

n YPOB
> te; =t +Ar=03+0,5=08c.
o
pu
pus
z JlononHUTENbHAs BBIAEP)KKA BPEMEHH, OTCTPOEHHAs OT KadyaHWM, BBIOMpAeTcss Ha CTYIEHb
@ cenekTuBHOCTH 0,5 ¢ MeHbIle MHUHMMAJIbHOW BBIAEPKKH BpemeHu Tperbed [3-110 AT-1(2)
T1C 220 kB Onopnas (4,7 ¢) t2, =42 c.
jum ]
g Crynens npsiMOHaNpaBJICHHAS.
= ~
= Crynens Ol0KHpyeTcs MU Ka4aHUAX Kak ObICTpOAEHCTBYIOLIAs.
S
o
 —
2.3. III crynens 13
= TpeTbs cTyneHb BHINOMHAET (PYHKIMIO AAJIbHETO pEe3epBUPOBAHUS U MpeHAa3HAaYeHa Ui 3allUThl
o
[
s /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

CMEXHOT'0 y4acTKa JUHMU U npucoeaunenuit (JISII u tpanchopmMaTopoB), OTXOAANMX OT IIWH
IIPOTUBOIOJIOKHOMN MOACTaHIIHH.

1) Orcrpoiika OT MUHUMAJIBHOTO COIPOTUBIICHUS TP YCIOBUU caMO3amycKa JBUraTeneit

Z
mo ol

c3 = ;
Ky Ko €o8(Qy =@ pirp)
rae Z.,; - MUHAMAaJIbHOE 3HAUCHHUE ITOJHOTO CONPOTHUBIICHHS B MECTE YCTAaHOBKHU 3AIUTHI IPH

camo3zanycke apuratesnei, Om;

K,7e =1,2 - xoadduuueHt orcTpoiiky;

K, =1,1 - k0o3QduuuenT Bo3BpaTa peje CONpOTHBIICHHUS;

©®,y =©, =80° - Yol MaKCUMaIbHOM 4YyBCTBUTEILHOCTU PEJIE€ CONPOTUBIICHHUS;
©,p =30° - yros conpoTusieHus, 00yCIOBICHHBIH HArPY3KOM, rpa;

UMHH PAb

\/g “Kesn - Lyaxc.pas
rne U, pas =09 U,y - IEpBUUHOE MUHUMAIBbHOE pabouee HANpsDKEHHE B MECTE YCTaHOBKH

Z an =

b

3aluThl, KB;

Koy =1,5+2,0 - koo dunment, yduThIBalOmni CKadOK TOKa IPH CaMO3aIyCKe BUrareiei
(3HageHue ko3 duirenTa BEIONpaETCs B 3aBUCMOCTH OT KOHKPETHBIX YCIIOBUI MCXO/S U3 OIbBITA
HKCIUTyaTaIlH);

I ixcpas =600A - mepBuuHbIi paGoumii MaKCHMalbHBIH TOK HAarpy3kd, COOTBETCTBYET

HOMHHaIbHOMY TOKY TT.
0,9-220000

V3:2,0-600-1,1-1,2 - cos(80 — 30)

z!" < =112,30m

2) UYyBCTBUTEIBHOCTH NpU MeTaunueckoM K3 B KOHIIE TUHHH.
Z )il
K,=-5>>15
Zn
Takum o6pazom:
z!" >1,5-Zn,
Zn - IepBUYHOE CYMMapHOe HanuboJbIllee COMMPOTUBRICHHUE 3aIIUIAeMOT0 Y4acTKa.

Conportusnenne nunuu 1o [1C 220 kB IlokocHoe:
Zn=9,07+ j51,610m — Zrn=52,40m

Z" >1,5-52,4=78,60m

3) UyBCTBHUTENBHOCTH MPpU MeTaTHYecKoM K3 B KOHIE JIMHUK (JTUHUN) MPEIbIIYIIET0 ydyacTKa
CETH.

C yué€roM ToKOpachpeeIeHHUs:

7.
ZM > 1,0 (zn+ 22

TOK
VYyacrok auaun ot [1C 220 kB ITokocHoe 1o [1C 220 kB Onopsas.
Mpu K® na munax 220 kB I1C 220 kB OnopHas:
P 32,7 2,16
Z., 212-(52,4+ + ) =120,250mM
1 0,143
Mpu KV 5a mmmaax 220 kB I1C 220 kB OnopHas:

/lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

32,7 N 2,16
0,86 0,128

Z" >12-(52,4+ )=128,80m

VYuacrok sHun ot I1C 220 kB IlokocHoe no muu 220 kB bparckoro I111 500 kB.
[pu K® na mmnmax 220 kB Bparckoro 111 500 xB:
é”3 >1,2-(52,4+ 32,7 + 12’227) =118,450mMm
1 0,899
pu KV na mmnax 220 kB Bparckoro ITI1 500 xB:
71 32,7 12,227

>12-(52,4+ 2 4= =128,57 Om
Zes ( 0,938 0,615)

VYuacrok suHuu ot I1C 220 kB I[lokocHoe 1o Boikitouatens B-233, muubl 220 kB bpatckoii I'2C.

pu K® 1o Beikmouatens B-233:

71 >12.(52,4+ 2L 1007y 56r g0m
2

[Ipu K® no Beikmrouarens B-233:

32,7 16,07

Z" >12-(52,4+ oyp) = 284350

2 b

Hanbnee pesepsupoBanue BJI 220 kB bparckwuii [1I1 — HIIC-3 Nel(2)
ITpu K® ma munax 220 kB Bparckoro ITIT 500 kB:

ZM >1,2-(52,4+ 32,7 12,227 | 14, 126) 283 Om — HIIC-3 Nel
3 1 0898 0103

zl, 212 (5244220 12227 IO, 04 00 - Hmie-3 N2
. 1 0,898 0,102

pu KO na munax 220 kB Bparckoro I1IT 500 kB:

z, 212 (5244 L S22 JA20) 3 g 0m - HIIC3 Mot
> 0,955 0,676 0,077

Z, 212524+ oL 12227 18078, 34500 - Hiie3 2
> 0,955 0,676 0,077

Hanbuee pesepupoBanue BJI 220 kB bparckuii I1I1 — Onopnast Ne3
Conporusnenne nuaun BJI 220 kB bparckwuii 111 — OnopHas Ne3:
Zn=3,29+ j14130Mm — Zz =14,508 Om
pu K® na mmnax (11 c.ur.) 220 kB IIC 220 kB Onopxas:
z[l >1,2-(52,4+ 327 + 12,227 + 14’508) =3520m

1 0,712 0,076
pu K 5a mmmax (11 c.ur.) 220 kB IIC 220 kB Onopxas:

32,7 12 227 14,508

zl >12-(524+ ——+> ) =3820m
0,873 1,305 O 066
PezepBupoBanue npu otkimtoueHnn AT u 3ampikanuu [HICB I1C 220 kB Onopnas
[pu K® na mmnax 220 kB Bparckoro ITI1 500 xB:
z[l >1,2-(52,4+ 327 + 2,16 + 14’508) =113,90m
. I 5095 1,542
pu KV 5a mmmaax 220 kB Bparckoro 1T 500 xB:
z[l >12-(52,4+ 32,7 + 2,16 + 14’508) =1230m
0,930 11,724 0,987

/lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

4) PesepBupoBanue wmetammueckux K3 Ha cropomax HH u CH Tpancdopmaropos,
MPUCOEANHEHHBIX Ha HIMHAX MMOACTAHIIUU TPOTUBOIMOIOXKHOTO KOHIIA U BCEX €€ OTBETBICHUSX

(c ko3¢ punuentom gyBcTBUTENBHOCTH K, =1,2)
ur
Zcs 212-Zpycys
rne Zp,cy — SKBUBAJICHTHOE IIOJIHOE CONPOTHBICHUE IPAMOW IIOCIIENO0BATEILHOCTH PAaCUYETHOM
30HbI TPETHEH CTYIIEHH 3aIUTHI C y4ETOM TOKOPACIIPEACICHHUS.

PeszepBupoBanue tpancdopmaropos I1C 220 kB IlokocHoe.

MaxkcuManbublii K, =1 B TyIMKOBOM peKrUMe padOThI 3aIMIAEMON JTUHUH.
B tpansure K, =0,35.

Tpancdopmarop T-1:

zll >1,2-(52,4+351,256/1) = 484,4 Om - Ha cTopone HH, TynukoBblil pesxxum
zl >1,2-(52,4+211,6/1)=316,8Om - na cropone CH, TynmukoBbIil pexxum
zll >1,2-(52,4+351,256/0,35) =1267,2 Om - Ha ctopone HH, Tpansur

zl >1,2-(52,4+211,6/0,35) = 788,4 Om - Ha cropone CH, Tpansur
Tpancdopmarop T-2:

zZl >1,2-(52,4+488,165/1) = 648,7 OM - Ha cropone HH, TynmukoBbIil pexum
zl >1,2-(52,4+312,801/1) = 438,2 Om - Ha ctopoHe CH, TyUKOBBIH peskuM
zl >1,2-(52,4+488,165/0,35) =1736,50m - na cropone HH, Tpansut

zl >1,2-(52,4+312,801/0,35) =1135,30M - Ha cropone CH, TpaH3ut
Tpancdopmarop T-3:

zMl >1,2-(52,4+427,432/1) = 575,8 OM - na ctopone HH, TynuKoBblii pexum
z[' >1,2-(52,4+266,616/1) = 382,8 OM - na cropone CH, TynukoBbIil pexum
zl' >1,2-(52,4+427,432/0,35) =1273,6 Om - Ha cropone HH, tpansur

zl" >1,2-(52,4+266,616/0,35) =977 OM - Ha cropone CH, TpaH3ut

PesepBupoBanue aBrorpancpopmaropon bparckoro 111 500 xB.
Pacuer K,,, mnpoussemen a1s KU u K® na cropone BH u npu K® ma cropone HH
aBroTpancopmaropos bparckoro I1IT 500 kB.
ABtotpanchopmarop AT-1.
71 >12.(52,4+ 32,7 +12,227+ 1,006 +12,232
- 0,8524 0,392 0,4632 0,129
32,7 12,227 13,238
+ +
1 09313 1,412
32,7 12,227 1,006 23,254
+ + +
1 0,898 0,093 0,055
AstoTpanchopmarop AT-2.
ZM >12.(52,4+ 32,7 +12,227+ 1,093 +12,249
. 0,8524 0,392 04632 0,129
32,7 12,227 13,342
+ +
1 09313 1,412
32,7 12,227 1,093 23,658
+ + +
0,898 0,093 0,055

)=262,70m - ipu KV na cropone BH

Ziy 212-(52,4+ ) =129,130mM - npu K® na cropone BH

) =533,50Mm - npu K® na cropone HH

z[l >12-(52,4+

)=2630m - npu K na cropone BH

Zpy 212-(52,4+ )=129,210m - npu K® na cropone BH

ZH 212-(52,4+ ) = 648,74 Om - mpu K® na cropone HH

002/094-PP3
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PesepBupoBanue aBroTpancgopmaropa I1C 220 kB Onopnasi.

Pacuer K,,, mpomssenen npu K® ma cropomax CH m HH aBrorpancdopmaropa AT-1

I1C 220 kB Onopnas.

ZM >12-(52,4+ 32,7 N 2,16 +29,759+1,992

. 0,184 0,184 0,184

32,7 2,16 29,759 56,206
+ + +

0,184 0,184 0,184 0,082

) =497,30M - npu K® na cropone CH

ZH, 212-(52,4+ ) =1296 OMm - npu K® na cropone HH

Ilpunumaem:
z[". =390 Om (nieps.)

[IpunsTas yctaBka o0ecnevyuT JanbHee pe3epBUPOBAHUE CIEAYIOUIUX CMEXHBIX JIEMEHTOB CETH:
BJI 220 kB bparckuii 11T — HITC-3 Nel(2);

BJI 220 kB bparckuii I1IT — Onopnas Ne3;

noBpexaenust Ha cropone BH aBrotpanchopmaropoB AT-1, AT-2 Bparckoro I1IT 500 B.
[ToBpexnenus Ha croporne HH aBTrorpancdopmaropos bparckoro I1IT 500 kB u nHa ctoponax BH
u HH TIC 220 kB Omnopnas, a takxke tpanchopmaropsl I1C 220 kB IlokocHoe (MckimodeHne —
ctopona CH T-1 u T-3 B TYynuKOBOM peXuMe) JalbHUM Pe3EePBHUPOBAHUEM HE 00eCIIeUrBAIOTCS.

YcTaBka 1o peakTUBHOMY CONPOTHUBIICHUIO.
JlnanaszoH yCTaBKH 110 TEXHUYECKUM BO3MOXKHOCTSIM TepmuHana 0,2...100 Owm (BTOp.).
Hpunumaem:
Xl =2z -sinp, =390-sin 80 = 384, OM (1ieps.)
o 600/5

xm =099 a1 20950 .
€3 = 220000/100 M (BTOP.)

YcraBka no AKTUBHOMY COITPOTHUBJICHUIO.

! TV

Rzzym :Uzzym : 7

rne U,y =2500B/M — pacuerHas BenmumHA y/eTbHOTO HANPSIKEHHS Tyrd JUISL BO3TYIIHBIX

JIMHHI;
! yyry — MmHa qyru npu K3, mis MeUIeHHOAEHCTBYOIUX cTyneHel /I3 He0OX0MMO yUUTHIBATH
BO3pACTaHUE JYT'H BCIEJICTBUE BIUSHUSA OKPYXKAIOMIEH Cpebl U TUHAMUYECKUX YCUINUA B JIyTE;

INpUMEM B COOTBCTCTBHUU CO CPECAHCTCOMCTPHYCCKUM PACCTOAHUCM MCIKIAY (1)838.MI/I JUISL TUHWN
220 xB:

Lyyriw =3-83=24m;

; Iy — MHUHUMAIIBHBIA TOK (A), MPOTEKAIOIIMA OT MeCTa YCTaHOBKM 3alUThI 10 TO4YkH K3 B

= KOHIIE 30HbI pe3epBUpOBaHus TpeTheil crynenu 13 (1,25 Zn).

B MUHUMATBHBIA TOK, MPOTEKAIOMMH B MecTe ycTaHoBkH 3ammtel, npu K B koHme 30HEI
PE3EPBUPOBAHUS TPETHEN CTYIEHH I MUHUMAJIBHOTO PEKUMa CUCTEMBI cocTaBisieT 692 A. Ipu
BBOJIe B cxemy AT-3 na I[1C 220 kB (I1I1 500 kB) Tynyn — 787 A.

=) 24

5 R =2500-—— = 86,7 Om

= e 692

5 24

=S| R =2500-——=76,20mMm.

= JIVIH 787
Jlnama3oH yCTaBKHU MO TEXHUYECKUM BO3MOKHOCTSIM TepmuHaina 0,2...100 Om (BTop.).

; /lucm
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Ilpunumaem:
R, =850m (meps.)
P 600/5

R, =——-85=4,640wm (BTOD.
€3 = 110000/100 (B10p.)

Bbinepkka BpeMEHM NPUHUMAETCS W3 YCJIOBHS COTJIACOBAHUSI C HAWMOOJIBIICH BBIIEPIKKOM
BpEeMEHH cpabaThIBaHUS 3aIIUTHl PE3EPBUPYEMOTO ydacTKa (HauOoibIlee BpeMsi cpadaThIBaHUS
tpethelt cryneru J[3-110 AT-1(2) I1C 220 kB Onophas):

tels z1h + AL,

rae ¢’ =5,7 ¢ - BblAEPKKA BPEMEHH CMEKHOTO y4acTKa, C;

At =0,3+0,5¢ - cTynleHb CEIEKTUBHOCTH.

tl >57+05=62c

CryneHb psIMOHAIPABJICHHAS.
Crynens O10KHUpyeTCs IPU KaYaHUAX KaK MeJJIeHHOIeHCTBYIOIIAs.

2.4. Boipe3 00J1acTH HArpPy3KH

Beipe3s cexTopa Harpy3sku HpensTCTBYeT CpaOaTBIBAHMIO OPraHOB HM3MEPEHUs IOJIHOTO
CONMPOTHUBJIECHHS B PEXHUMAaX, MPU KOTOPHIX HAOMIONAIOTCS HU3KHE MOJIHBIC CONpPOTUBICHUSA
HarpysKH.

VcraBka akTUBHOM COCTABIIAIOIIEH CONPOTHUBIEHUS HAarpy3KH XapaKTepusyeT 00JacTb MOJIHOIO
COIPOTHUBIICHHSI HArPY3KH, OXBAaThHIBAEMYIO XapaKTEPUCTUKON cpabaThIBaHUS

Ryr < Kore - Zyyy - CosQyyy

rne K, =0,8 - koadpunuent orcTpoiky;

Z,,, - MOIyllb MUHUMAJIbHOI'O 3Ha4€HHMs II0JTHOTO CONPOTHUBIICHHS HAaIPy3KH;

¢,;; =30° - yroa HOIHOTO CONPOTHBIICHUS HATPY3KH.

7 = UMHH.PAE
1H
\/g'IH.MAKC

Ui pas = 09U, - TEpBUUHOE MHHUMAIbHOE pabodee HaNpsDKeHHE B MECTe YCTAaHOBKHU

9

3aILUTHI;

U0y - IEPBUYHOE HOMUHAIBHOE HANIPSYKCHUE JINHUMY;

Ly e =Ko L pypauxe - MAKCUMalbHBIA HAarpy30uHbI TOK JMHHMM C YYE€TOM camo3allycKa
JJIEKTPOIBUTaTENEH;

= K5, =L15+2 — opuenTupoBouHOE 3HaUeHNE KO3()(DUIIMEHTA caMO3aITycKa IeKTPOIBUraTeNei;
= I'=1,,cps =600A - neppuunblii pabo4ynii MAKCUMAaJIbHBIA TOK JIMHUU B HOPMAJIBbHOM PEKHME,
2 COOTBETCTBYET HOMUHAJIBHOMY TOKY TT.
0,9-220-10°
R, £0,8- ————-Cos30° = 66 Om
V32600
% Jlnamna3oH ycTaBKM MO0 TEXHUYECKUM BO3MOXKHOCTAM TepmuHana 0,2...100 Owm (BTop.).
= Ilpunumaem:
= R, = 600w (ieps.)
600/5
=——-60=3,27Om (BTOD.
j " 220000/100 (etop.
; /lucm
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Quurp =Py +AP=30° +5° =35°.

Bripes cekTopa Harpy3ku He0OX0IMM TOJBKO ISl TpeThel cryneHu J13.
YcraBku BbIpe3a Harpy3ku Ui OCTaJbHBIX CTYIEHEH COBIIAJAIOT C YCTAaBKOW IO AKTHUBHOMU
COCTABJISIFOLIEH, a yroJl BeIpe3a 3anaercs 0 rpa.

2.5. ABTOMaTHYecKoe YCKOpeHHe JMCTAaHIMOHHOM 3amuThl (AY J13)

ITox aBTOMaTH4YECKOE YCKOPEHUE 3aBOJUTCH CTYNEHb C K, ~2 B KOHIE 3aIUINAEMOH 30HBI.

Ilpunumaem:
AY nna tperbeit ctynenu 3, Tep AY I3 =0 c.

2.6. OnepaTuBHOe yCKOpPeHHe AUCTAaHIMOHHOM 3ammThl (OY /13)

ITon onepaTuBHOE YCKOPEHHE 3aBOIUTCS CTYIEHb, 3AIMIIAIOIIAS JMHUIO ¢ K, =1,5.

Hpunumaem:
OV mns Bropoii crynenu 13, Tep OY I3 =0,5 c.

2.7. BaokupoBka npu kayanusix (bK)

Hcnonp3ytoTcsi opraHbl TOKOBOW OJOKMPOBKM TpW KadaHUsAX. JlaHHBIA BHI OJIOKHPOBKH
IPEeJOTBpalllaeT HENpPaBUIbHYI0 pPAa0OTy IUCTAHLUMOHHOW 3alllUThl NpPU HAJIUYMM KadaHUU B
HHEProCHCTEME, HCIIONB3YSl TOJIBKO TOKOBYIO HMH(OPMAIMIO, M BBIIAET Pa3pelIalonIfii CHTHAI
paloThI 3aIUTHI.

TokoBas 010KMPOBKA MPU Ka4aHUSAX BKIIIOYAET B ceOsl IBa KaHaua:

YyBCTBUTEJIBHBIA, KOTOpbIM cocrouT u3 MO mnpupameHus BeKkTopa TOKa IpsAMOU
nociaenosarenbHocTH U MO npupaliieHus BEKTopa TOKa 00paTHOM MOCIIEN0BAaTENbHOCTH;

rpyObIi, KoTOpbI Takke cocrout w3 MO mnpupameHds BeKTopa TOKa HPSAMOM
nociuenosarenbHocTd U MO npupaiieHus BeKTopa TOKa 00paTHOM MOCIIEA0BATENIbHOCTH.

VYcraBku rpyosix MO BbIOMparoT U3 ycinoBHUs obecriedeHust 4yBCTBUTENbHOCTH Ipu K3 B KoHIIE
30HBI ACUCTBUS OJIOKUPOBKU:

N _ Al \MHH . _ AIZM]/IH
= K K > 2IPYE — K. K ’
g "N g "3y
raec AIlMHH - NEPBUYHOC MUHHUMAJIBHOC IPHUPAIICHUC TOKa HpHMOﬁ MOCJICAOBATCIIBHOCTU TIPU

1I'PVE

i cummeTpudHoM K3 B KOHIIE 30HBI JeHCTBUS OIOKHUPOBKH, cocTaBisieT 478 A npu tpexdaznom K3
5 BOMM3u mmH bpatckoit 'DC no Beikmtouarens B-233 B MUHMMaIbHOM PEXHUME CHUCTEMBI; IIPU
5 BBoJie AT-3 na I1C 220 xB (IIIT 500 kB) Tynyn — 547 A;
= Al,,,, - TEpBHYHOE MHHHMMAJIbHOE IIPUpPAIEHUE TOKAa OOpPATHOM MOCIEI0BATEIbHOCTU IIPU

HecuMMeTpudHOM K3 B KOHIIE 30HBI AEUCTBUS OJIOKUPOBKH, cocTaBiseT 121 A npu ogHodazHOM
o K3 BOnu3u munH bparckoit 'DC no Beikmtoyarens B-233 B MUHUMaNbHOM peXUME CUCTEMBI; IIPU
= BBoJie AT-3 na I1C 220 xB (III1 500 kB) Tynyn — 136 A;
> K, =1,5 - ko3 dunueHt yyBcTBUTENbHOCTU NIPH K3 B KOHIIE 3aIUIIaeMOl JTMHUM;
=
'S K,,; =12+15 - xoapdunuent 3amaca, yuyuThIBAIOIIMKA HEOOXOJMMBIM 3amac, MOTrPEelIHOCTH

M3MEPUTENBHBIX MPUOOPOB U MOTPEIIHOCTH PACUETOB.

478

Al ppyy = ——= =245A;
= L5-13
g
s /lucm
<2 002/094-PP3 %
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547

npu BBoze AT-3 na IIC 220 kB (III1 500 kB) Tynyn — Al jpys = ———=280A
121
=——=02A;
2TPVE 15-13
136
npu BBoge AT-3 na I1C 220 kB (III1 500 kB) Tynyn — AL,y = 5.3 =70A

ITo TeXHMYECKUM BO3MOXKHOCTSM TEPMHUHANA IUANa30H YCTABKU P HOMUHAIBHOM TOKE 5 A:
i Al pys - 0,640 A (BTOD.);
st Al e - 0,320 A (BTOD.).

Ilpunumaem:
Al 1y = 245 A (mieps.) AL pys = 60 A (miepB.)
245 60
\IPYE — m =2A (BTOP.) Al pys = m =0,5A (BTOP.)

ITpu K3 Ha nauHMH, CONMPOBOKAAIOMIEMCS KaYaHUSMH WM aCUHXPOHHBIM XOJ0M, IpyObIi KaHai
MOXET 00JamaTh HEJTOCTATOYHOW UYBCTBHTEIBHOCTHIO. [103TOMY B TOKOBOW OJOKHpOBKE IpH
KAauaHUAX UCIIOJIb3YIOT TAK)KE UyBCTBUTEIILHBIN KaHaJI.

VYcraBky MO npupaiienuss BekTopa Toka 0OpaTHOM IMOCJIEI0BATEIbHOCTU /ISl YyBCTBUTEIBHOTO
KaHana HeoOXOJMMO OTCTPOMTH OT TOKa HebajlaHCa, BO3HUKAIOLIETO MPH JOMYCTHUMBIX YPOBHSIX
KayaHUW U AaCHHXPOHHOTO X0/1a

_ N
AIZWB = (121-15 +12HE.KA‘{)’
B

rae 1,,, - IepBUYHBIN TOK HeOalaHca TP HOMHUHAJIBHOM TOKE B JIUHUH, A;

2HbE

L, 5 x4y - IEPBUYHBIN TOK HeOalaHCa, BO3SHUKAIOLIUN TPH Ka4aHUsX, A;

K, ; =12+15 - xoadouiment 3amaca, ydnTHIBAIOIMH HEOOXOAMMBI 3amac, MOrPElIHOCTH

M3MEPUTENBHBIX TPHUOOPOB U MOTPEITHOCTH PACYETOB;

K, =0,9 - kooddunuent Bo3spara.

MaxkcuManbHOe pacuéTHOE 3HAYeHHE TOKa HeOanaHca 0OpaTHOW MOCIEeNOBATENFHOCTH C YYETOM
HOPMAJIHHOTO PEKUMa, BO3MOXKHBIX KaYaHUH W aBaAPUITHOTO PEKUMA:

— _ MAKC
IZHEAPAC‘J - IZHE + IZHE.KA‘J - 0903(3) : IPAE ’
MAKC . .
rne I,,; =600A - makcumanbHbI paGOYMil TOK JMHHH, COOTBETCTBYET HOMHHAJILHOMY
Toky TT.
1,3

ALy =7 0,033:600=28,5 A

/lucm

OZ b
e}
I [To TexHUYECKUM BO3MOXXHOCTSM TE€PMHHAJA IUANA30H YCTABKUA NPU HOMUHAIBHOM TOKE 5 A J1st
5 Al - 0,2+10 A (BTOD.).
m
Ilpunumaem:
Al,yy, =30 A (neps.)
o 30
= Al =———=0,25A (BTOD.)
[==] 24VB 2 :
© 600/5
s |
S
= Ycerasky MO npupaineHusi BEKTOpa TOKA MPAMOM IMOCIEI0BATEIBHOCTH 11 YYyBCTBUTEIHHOTO
KaHajia HeoOXOJUMO OTCTPOUTH OT TOKa HeballaHCa, BO3HUKAIOIIETO MPHU JOMYCTHMBIX YPOBHSIX
KayaHUW U AaCHHXPOHHOTO X012
S ALy = Kope - Al gy,
g
=
E 002/094-PP3
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rae Al,,,, - ycTaBKa opraHa IpHpAILEHUs BEKTOpa TOKa OOpPAaTHOU IIOCIEA0BATENBHOCTH NS
4yBCTBUTEJILHOTO KaHaJa

Ko =3.8+4,2 - ko3 HunneHT oTcTpoiKH.

Al =4-30=120A

I[To TexHUYECKUM BO3MOXKHOCTSIM TEPMHUHAJIA JUAIA30H YCTAaBKU IIPH HOMUHAIBHOM TOKE 5 A Juis
Al - 0,4+20 A (BTOD.).

Ilpunumaem:
Al 4y, =120 A (neps.)
120
=—nz=1A
VB T 005 (BTOp.)

[IpoBepka uyBcTBUTENBHOCTH TTpU K3 B KOHIIE 30HBI, OXBAaTHIBAEMOU KOHTPOJIUPYEMOU CTYIIEHBIO
JYACTAHIIMOHHOM 3aIlUThI
Al Al

1MUH 2MUH
KL[ = s Kq = s
19VB AIZLLVB

rae K, =1,5 - koapduureHT ayBcTBUTENBHOCTH P K3 B KOHIIE 3aIMIIAEMOI JINHUH.
AIlMHH:478 4>15-—N2M”H:g:4>15
Al gy, 120 T Al 30

UyBCTBUTEIBHOCTh 00ECIICUNBAETCSI.

Bpemst BBozia ObicTpoaericTByromux /I3 gyBCTBUTEIBHBIM pesie U rpyoObim pene — 0,5 c. Bpemst
BBOJIa MeICHHO e CTBYIOMUX /|3 4yBCTBUTEIBHBIM pelie MpuHUMaeM 9 c.
3a ObICcTpOaeHCTBYIONIME MPUHATHI cTyreHu [I3 — 1 u 2; 3a MeIJIeHHOACHCTBYIONIYIO — 3 CTYIICHbD.

2.8. BaokupoBKka npu HencnpaBHocTAX Heneil Hanpskenusi (BHH)

B cocraB 3amuthl BkmoueHa ¢ynkuus (BHH), ocHoBaHHas Ha KOMOMHHpPOBAaHHOM IpPUHIIUIIE.
JanHas ¢pyHKIMS He00X0AUMA Il UCKITFOUEHUS JIOXKHOM paboThl 3aIllIUThI TP MOBPEXICHUIX BO
BTOPUYHBIX LEMSIX HANpPsIKEHUs, pearupyrolas Ha BCe BUAbI MOBPEXKIECHUN B LEMSAX «3BE3/bI» U
«Pa30MKHYTOI'O TPEYTOJIbHUKA.

BHH uncnone3yrores cienyronye n3MepUTEIbHBIE OPTaHbl:
1) WO xoHTpons cHMKEHUS (a3HbIX HAPSHKEHUN

ITpunumaem: 40 B (Brop.) [ 40 - 220000/100 =88000 B (mreps.)]

/lucm

= 2) WO MUHMMAaIBHOTO IEHCTBHSI HANPSHKEHHUS IPSMOH 1OCIIeI0BaTEIbHOCTH
< VYcraBky 10 HAmOpsOHKCHUIO MPSIMOW  MOCIENOBATEIBHOCTH HEOOXOJUMO  OTCTPOMTH  OT
= MHHHAMAJIBHOTO (Pa3HOTO HANIPSHKEHUSI B HOPMAJIBHOM PEXHUME PadOTHI:
5 U U(D,MI/IH
1\bHH — R- 2
H

5 rie K, =12 - xoadduiment HagexuocTH;
E
s U 4 iy - TepBHYHOE (Da3HOE HANIPSHKEHUE B MUHUMAIIBHOM PEXHME, KB.
s |
J= Ipunumaem ycrapky no ymomyauuto: 20 B (BTop.) [ 20 - 220000/100 = 44000 B (nieps.)]
=

3) MO xoHTpons OTHOUIEHWS TOKa OOpaTHOH TMOCIEAOBAaTEIbHOCTH K TOKY MPSIMOM

MOCJIEI0BATEIbHOCTH
= ITpunumaem pexomennyemoe 3Hauenue: 0,2 o.e.
g
=4
= 002/094-PP3
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

4) MO KOHTpOJISI OTHOIICHHSI HAMPSDKEHUS OOpaTHOM TOCIEAOBATEIPHOCTH K HAMPSHKEHUIO
MPSIMOM TOCIIEIOBATEILHOCTH
Ilpunumaem pekomenayemoe 3nauenue: 0,2 o.e.

5) MO npupaiieHus BEKTOpa TOKa MPSMOK MOCIIeI0OBATEIbHOCTH
[Tapamerp cpabarbiBanus MO mnpupaimieHus TOKa TPSIMON IMOCIEI0BATEILHOCTH HEOOXOIMMO
OTCTPOUTH OT TOKa HebanaHca mpsiMON MOCIIe10BaTeIbHOCTH

Al gy 2 K5 - Ky - 1y,
rae K; =2,0 - xoaddunuent 3anaca;
K, =12+2 - xosdduument nanexuocry;
1,5 =(0,02+0,05) - I 15 s - TOK HebaaHca MPSIMOIA MOCIESI0BATEIBHOCTH.
Al >2-1,5-0,05-600 =90 A
[To Texurueckum Bo3MOxHOCTSIM TepmuHana: 302400 A (mieps.) [0,25+20 A (BTop.)]
Hpunumaem:
Al =90 A (meps.)
90

=% _0.75A (srop.
600/5 (s10P.)

16HH

/lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

3. ToxoBasi HampaBJIeHHasi 3alIIUTA HYJdeBo# mociaenoBareabHocTu (TH3HIT)

TH3HII cpabaTbiBaeT CENEKTHBHO MNpU BCEX BUAAX 3aMBbIKaHMII Ha 3€MIII0 B Ipelenax
3alIMIAEMOr0 OOBEKTa M pEe3epBUPYET ACHCTBUE 3aLIUT CMEXKHBIX YYacTKOB IPH BHEIIHUX
3aMBbIKaHUSAX.

W3MepuTEeNbHBIMU OpraHaMU CIyXKaT peje TOKa M pPeJie HalpaBlIe€HUS MOIIHOCTH HYJIEBOU
IIOCJIE0BATEIbHOCTH.

3.1. I crynens TH3HII

1) Ortcrpoiika OT yTPOEHHOI'O TOKa HYJIEBOW M1OCIEA0BATEILHOCTH TP 3aMbIKAHUH Ha 3EMJIIO Ha
muHax npotuBonoyioxHou moactaniuu (I1C 220 kB ITokocHoe)
Iicy 2 Ko 310

oc.3. = HNorc’

rae K, =11+1L3 — koadduimeHtT oTcTpoiiky, YIUTHIBAIOIINI HETOYHOCTH PACUCTOB, BIHSIHHE

MAKC »

arepuoOANYECKOM COCTABIISIONICH, HEOOXOANMBII 3arac U MOrPEIIHOCTb;
310,,,,c — MakCHMaJbHOE 3HAYCHHWEC  YTPOCHHOrO  IIEPBUYHOTO  TOKAa  HYJECBOU

MOCIIEI0BATEILHOCTH, MPOTEKAIOIIEr0 B MECTE YCTAaHOBKHM 3alllUThl B CIIy4ae 3aMbIKaHUS Ha
3eMJII0 Ha IIMHAX MPOTUBOIOJIOKHOM MOJCTAHIINH.

Makcumaneabeiii Tok npu K ma mmuax IIC 220 kB IlokocHOe B MaKCHMAlIbHOM PEXKHME
cuctembl coctaisieT 821 A. Ilpu BBozae B cxemy AT-3 na IIC 220 kB (IIIT 500 xB) Tynyn npu
TeX ke yciaoBusax — 888 A.

1., >13-821=1067 A
Il., >13-888=1154 A — npu BBOsie B cxemy AT-3 na I1C 220 kB (ITI1 500 xkB) Tyys.

0C.3.

2) OTCTpOﬁKa OT YTPOCHHOI'O TOKa HYHGBOﬁ IIOCJIICAOBATCIbHOCTH, HABOAMMOI'O HA 3a1u1/1maeM0171
JIMHUU ITPpU K3 na 3emitro Ha JIMHHUU, C KOTOpOfI HMECTCA B3AUMOUWHAYKIUA

I
Ioc3‘ 2 KOTC '3IOMAKC ’
rie K, =13 — xko3ppuuueHT OTCTpONKH, YUHUTHIBAIOUIMN HETOYHOCTH PacyeToOB, BIUSHUE

arneproMUecKoi cocTaBIIsoNeil, He0OOX0AUMBIN 3anac U MOrPEIIHOCT;
310,,,,c — MakcUMagbHOE 3HAUY€HHE  YTPOCHHOTO  IEPBUYHOTO  TOKa  HYJIEBOU

MIOCJIEZI0BATEIBHOCTH, MPOTEKAIOIIEr0 B MECTE YCTAHOBKM 3allUTHl B CIIy4ac 3aMbIKaHUS Ha
3eMJII0 Ha JINHUH, C KOTOPOI UMeeTCsl B3aMMOUHTYKIIHSL.

3amumiaemast nHus cBsizaHa B3aumouHaykuuen ¢ BJI 500 kB bparckuii I1I1 500 kB — I1C 500 kB
Hoo-3umunckas (BJI-560), BJI 500 kB Tynyn — bparckas ['9C (BJI-561) u BJI 500 kB Tynyn —
Bbparckas ['9C (BJI-562).

Haubonpmme TOkM B MecTe YCTaHOBKM 3alllUThl B COOTBETCTBUHM C pacuetoM B APM CP3A
HaBOJATCS B MAaKCHMAJIbHOM peXHMe cucTeMbl mpu oaHodasHbeix K3 Brons nuamit 500 B, c
KOTOPHIMH UMEeTCs B3aMMOMHIYKIWs, 1 cocTaisaioT: 590 A mpu K srons BJI-560, 590 A npu
KO nons BJI-561, 544 A npu KV rons BJI-562. IIpu BBoze B cxemy AT-3 ma IIC 220 kB
(IIT 500 xB) TynyH mpu Tex ke ycIoBHUsX — cOOTBETCTBEHHO 421 A, 849 A, 585 A.

I, >13-590 =767 A
I}, >1,3-849=1104 A — npu BBOzIE B cxemy AT-3 na IIC 220 xB (TIIT 500 kB) TynyH.

3) OTCTpOﬁKa oT YTpoeHHOPO TOKa HyﬂeBOﬁ IOCJIICAOBATCIBbHOCTH, HpOXO,I[)II_Hel“O B MCCTC
YCTaHOBKI/I 3aIllIUThI HpI/I HGHOJ‘IHO(baEIHOM pe)KI/IMe
I' . >K

oc.3. = Norc '3101117(1)’

/lucm

002/094-PP3

Wam. |Konyd| /lucm |N° dok | Medn. | Nama




rne K, ;- =1,1+1,3 — xoadduunest oTcTpoiiky, yUUTHIBAIOLUINNA HETOYHOCTH PACUETOB, BIUSHUE
aneproINYECKON COCTABJISIONIEH, HEOOXOAMMBIN 3arac M MOTPEIIHOCTb;
310,,,, — MAaKCHMaJbHOEC 3HAUYEHHE  YTPOCHHOIO  IIEPBUYHOIO  TOKa  HyJIEBOH

MOCJIEI0BATEIHHOCTH, MPOTEKAIOIIET0 B MECTE YCTAHOBKH 3alllUThl B HEMOJHO(PA3HOM PEXKUME,
BO3HUKAIOIIEM IPU HEOAHOBPEMEHHOM BKIIIOUEHHUH (Da3 BBIKIIOUATEIS.

HaubGonpmmii yTpoeHHBI TOK HYJIEBOW IOCIENOBATENBHOCTH IMPHU HEMOIHO(A3HOM peXUME
cocTaBisieT 476 A mpu BKIIOYEHHUHU B pabOTy OJHOH (a3bl, peKUM CUCTEMbI MAaKCUMAJIbHBIH.

[Tpu BBO#E B cxemy AT-3 na I1C 220 kB (ITIT 500 xB) Tymyn nipu tex xe ycnoBusax — 470 A.

Ie5 21,3-476 =619 A
Io5 213-470 =611 A — ipu BBOzE B cxemy AT-3 ma I1C 220 kB (TII1 500 kB) Tyuym.

4) Ortcrpoiika OT YTPOCHHOTO TOKa HYJIEBOM MOCJIEI0BATEILHOCTH IIPU 3aMbIKAHUH Ha 3€MJTI0 Ha
muHax yaanéHasix nojacrannui (bparckoro I1IT 500 kB u I1C 220 kB Onophas)

150.3. 2 Kore -310 4,

rne K, ;- =1,1+1,3 — xoadduunent oTcTpoiiky, yUUTHIBAIONUINNA HETOYHOCTH PACUYETOB, BIUSHUE
arnepuoMUecKoi cocTaBIIsoNeil, He0OOXO0AUMBIN 3anac U NOrPEIIHOCT;

310,,,,c — MakcUMajJbHOE 3HAUYEHHE YTPOCHHOIO  IEPBUYHOTO  TOKa  HYJIEBOH

MMOCJICAOBATCIIbHOCTHU, MPOTCKAOMICIO B MECTC YCTAHOBKH 3allIUTHI B CJIy4acC 3aMbIKAHUS Ha
3C€MJIIO B paCYCTHLIX YCIIOBUAX.

Maxkcumansnbii Tok npu KD ma mumax 220 xB Bparckoro IIIT 500 kB B MakcumanbHOM
pexume cucrtemsl cocraisieT 93 A npu otkimoueHHoM AT-2. Ilpu BBose B cxemy AT-3 Ha
I1C 220 xB (I1IT 500 kB) Tynyn npu Tex e yciaoBusx — 102 A.

I, 213-93=121A
1), >13-102 =133 A — npu BBOsIE B cxeMy AT-3 na I1C 220 kB (IIIT 500 kB) TysyH.

Maxkcumanbabiii Tox mpu KO #a mumax 220 kB I1C 220 kB OnopHas B MaKCHMaJIbHOM PEKHUME
cucteMsbl coctaBisieT 352 A npu otkiatoueHHOM AT-2 u BximtoueHHom LLICB. Ilpu BBOAE B cxemy
AT-3 na IIC 500 kB TynyH npu Tex e yciaoBusix — 394 A.

Il., >1,3-352=458 A
1), >13-394=512 A —npu BBozIE B cxemy AT-3 na I1C 220 kB (TIIT 500 kB) TysyH.

Maxkcumanbhbiii Tok npu KU B6mnusu mmn 220 kB Bparckoit I'DC B MakcHMMaabHOM pexXHMeE
cuctembl coctanisier 232 A. Ilpu BBoze B cxemy AT-3 na I1IC 220 kB (IIIT 500 xB) Tynyn npu
TeX JKe yclaoBHsX — 278 A.

Il., >13-232=301,6 A

< I, >13-278 =361,4 A — npu BBOzIE B cxemy AT-3 ma I1C 220 kB (TIIT 500 kB) TysyH.
3 JlnanazoH yCTaBKU 10 TEXHUYECKUM BO3MOXHOCTSIM TepmuHaina 0,25...175 A (Brop.).
Ilpunumaem:
E I5c; =1100 A (miepB.)
E 1100
. 1
= =—=9,2A (BTOD.
g 0¢3 = 600/5 (BTOD.)
IIpu BBome B cxemy AT-3 TIC 220 kB (IIIT 500 xB) Tynyn ycrtaBka Mo>eT OBbITh NpHHSTA
- 1200 A (meps.).
; /lucm
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CryneHb BEINONHSACTCS 6€3 BBICPKKU BpeMeHH: ¢/, =0c.

CTyHeHB HCHAITpaBJICHHAS.

3.2. II crynens TH3HII

1) CornacoBanue ¢ MepBOil CTYNEHBIO 3aLUTHI MPEAbIAyIIed JUHUU C Yy4eToM Kod(pduiueHTa
TOKOPACIpEIEICHUS

yig
Ioc.3. 2 KTOK 'KOTC '3IOC.3.17PEﬂ

rie Ky =1,1+13 — ko3 dunuent oTcTpoiiky, yUUTHIBAIOLINI HETOUHOCTU PacueTOB, BIUSHUE

arnepuoANYECcKOd COCTaBIIAIONIEH, HEOOXOMMBIH 3a11ac U IOTPEIIHOCTE;
3100 ypp; — TOK CpalarhblBaHWs TPEIBIAYIIETO Y4acTKa, C KOTOPBIM MPOM3BOIMTCSA

corjacoBaHue, A;
Ko — MakcumanbHblil K03((UIMEHT TOKOpAcHpeAeIeHHUs HYJIEBOM MOCIIEA0BAaTENIbHOCTH IS

3alMIIAEMOI0 YYacTKa IIPH 3aMbIKAHMM Ha 3E€MJII0 B KOHIE 30HBI, 3aIIMIIAEMOU CTYIECHBIO
3aIUTBl IPENBIAYILErO JJIEMEHTa, C KOTOpPOM TPOU3BOAMTCA corjacoBaHue. JlaHHBIN
KOX(QPHUIHUEHT paBeH OTHOIICHUIO TOKAa B MECTE YCTAHOBKM PACCMATPUBAEMOH 3aIIUTHI K TOKY B
MeCT€e YCTaHOBKH 3aILMTHI, C KOTOPOM IMPOU3BOJUTCS COINIACOBAHHUE.

CornacoBanue npouspoaum ¢ T3HIT BJI 220 kB, orxoaamux ot muH bparckoro 111 500 kB.
VYcraeka I crynenn BJI 220 kB Bparckwuii I1I1 — Onmopaast Ne2 (4700 A / 0 cek).

Haubonsumit K, = 0,136 npu KV na mmnax 220 kB I1C 220 kB OnopHas, IIpu OTKJIFOYEHHOM
AT TIC 220 xB Onopnas u BximoueHHoMm LICB. Ilpu BBonme B cxemy AT-3 na IIC 220 xB
(IIIT 500 kB) TynyH B Tex e pacueTHbIX ycaoBusx - K, =0,152.

1), >0,136-1,3-4700 = 830,96 A

Ioe; 20,152-1,3-4700 = 928,72 A — npu BBOsIe AT-3 Ha TIC 220 B (TTIT 500 kB) Tyyn.

VYcrapka I crynenn BJI 220 kB Bpatckwuii 111 — Onopnast Ne3 (5500 A / 0 cek).
Haubonsumit K, = 0,135 npu KV na mmnax 220 kB I1C 220 kB OnopHas, Ipy OTKIHOYEHHOM

AT TIC 220 xB Onopnas u BximoueHHom IIICB. Ilpu BBozme B cxemy AT-3 na IIC 220 xB
(TIIT 500 kB) TynyH B Tex xe pacdeTHbIX ycnoBusx - K, =0,150.

1), >0,135-1,3-5500 = 965,25 A
Iy, >0,150-1,3-5500 =1072,5 A — npu BBoze AT-3 ma IIC 220 kB (ITIT 500 kB) Tynyn

= Veragka [ crynenu BJI 220 kB bparckuii I[TIT — HITC-3 Nel(2) (6500 A /0,01 cek).
% HauGonsumit K, = 0,006 mpu K na mmnax 220 kB TIC 220 kB HIIC-3. TIpu BBOsIE B cXeMY
E’? AT-3 na IIC 220 kB (III1 500 kB) TynyH B TeX k€ pacCYeTHBIX YCIOBUSAX 3HAUEHHUE aHATIOTUYHO.
1%, >0,006-1,3-6500 = 50,7 A
o 2) CornacoBaHue C 3allUTOM OT 3aMBIKAHWW Ha 3€MJIIO TPEIBLIYIIETO aBTOTpaHchopmaropa,
r§ HampaBlieHHBIME B AT WU B HIMHBI €ro CMEXHOTO HAMpPSHKEHHs, ¢ ydeToM Kod(]duimenta
= TOKOpacIpeeaeHus
= Ioc3” ZKOTC 'KTOK '315.C37HPE,ZZ’
rne Ky =1,1+13 — xoapdument oTcTpoiku, yUUTHIBAIOLINI HETOYHOCTH PAcueTOB, BIUSHHUE
= aneproINYECKON COCTABJISIONIEH, HEOOXOMMBIN 3arac M MOTPEIIHOCTb;
; /lucm
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Ko — MakcUManbHBIH KOI(P(QULUUEHT TOKOPACHPEAEIECHUsI HYIEBOM MOCIEN0BATEIbHOCTH IS

3alIMIIAEMOI0 y4acTKa IMPU 3aMbIKAaHHMM Ha 3€MJII0 B KOHIIE 30HBI, 3alIUIIAEMON CTYIEHBIO
3al0UThl  MPEABIAYIIEr0 AJIEMEHTAa, C KOTOPOM MPOU3BOAUTCSA corjacoBaHue. JlaHHBIN
KO2(pPUITMEHT paBeH OTHOIICHUIO TOKAa B MECTE YCTAaHOBKH PacCMaTPUBAEMOM 3aIlMTHl K TOKY B
MECTE YCTAaHOBKH 3AILMTBI, C KOTOPOM ITPOU3BOJAUTCS COTJIACOBAHUE.

CornacoBanue ¢ 3amuroil AT bparckoro IIII 500 kB, HampaBieHHOH B HIMHBI CMEXHOIO
Hanpspkenus: 33-500, II crymens, ycraBka 1200 A, Beiaepkku Bpemenu 1,8 cex (CB) u 2,3 cek
AT).

g’CT;BKa ¢ yuetoM koddduiuenta tpancopmarmu AT: 1200/0,447 = 2685 A .

MaxkcuManbHbId KO(D(DUIIMEHT TOKOpACHPEEICHUs Il COTacoBaHUs (TOKU TPHBEICHBI K
230 kB): KX =0,02 npu oaHo(pa3HOM 3aMbIKaHMHU Ha 3eMiTio Ha muHax 500 kB Bparckoro I11
500 xB; nmpu BBozie B cxemy AT-3 na I1C 220 kB (ITIT 500 xB) TynyH 3Ha4ueHHEe cOBIIaIaeT.

Iy 21,3-0,02-2685 = 69,81 A

0C3

Cornacopanne ¢ 3ammrod AT ITIC 220 kB OmnophHas, HanpaBleHHOW B ILIMHBI CMEXKHOI'O
Hanpspkenus: 33-110, 1 crynens, ycraBka 2200 A, Beinepxku Bpemenu - 0,8 cex (LLICB-110) /
1,3 cex (BM-110)/ 1,8 cex (AT).

YcraBka ¢ yuetoM koaddunuenta tpaachopmarmu AT: 2200-0,5=1100 A..

MaxkcuManbHbld  K03((DUIIMEHT TOKOpacHpeneseHus [js CorjiacoBaHUsl (TOKM MPHUBEICHBI K

230 kB): K55 = 0,059 mpu omHO(asHOM 3aMbIKaHUM Ha 3eMmo Ha muHax 110 xB I1IC 220 B
Onopuas; npu BBozie B cxemy AT-3 na I1C 220 xB (TII1 500 kB) Tynyn K< = 0,066.

I, 21,3-0,059-1100=84,37 A

I,.." >1,3-0,066-1100 = 94,38 A — nipu BBOzte AT-3 Ha IIC 220 kB (ITIT 500 kB) TynyH.

0C3

0C3

3) Orcrpoiika ot K3 Ha cMeXHOM HanpspKEHUN yIalnEHHbBIX TOACTaHIUN

I(flcls'. 2 Kore =310, ¢ 5

rne K, ;- =11+1,3 — xoaddunnenT oTcTpoiiky, yUUTHIBAIONINNA HETOYHOCTH PACUYETOB, BIUSHUE
aneproINYECKON COCTABJISIONIEH, HEOOXOAMMBII 3arac U MOTPEIIHOCTh;

310,,,xc — MAakCUMaJlbHO€  3HAUYE€HHE  yTPOEHHOI'O  IEPBUYHOTO  TOKA  HYJIEBOH

IMOCICAOBATCIIBHOCTHU, MPOTCKAOMICIO B MECTC YCTAHOBKH 3alllMTBI B CJIyda€ 3aMBIKAHUS Ha
3CEMJIIO B pACUYCTHBIX YCIIOBUAX.

Maxkcumanbhblif Tok pu K na munax 500 kB Bparckoro ITIT 500 kB B MakCHUMAalbHOM PexkHME
cucteMmbl coctaisieT 126 A npu otkmoueHHoM AT-2. IIpu BBoze B cxemy AT-3 na IIC 220 kB
(TIIT 500 kB) TynyH npu Tex e ycnoBusx — 145 A.

=
< 1., >13-126 =164 A
5 I3 21,3-145=189 A — ipu BBOJE B cxemy AT-3 ma I1C 220 kB (ITI1 500 kB) TymyH.
[an]
Maxkcumansabiii Tok ipu KO-V ma mmmax 110 xB TIC 220 kB OnopHas B MAKCHMATbHOM PEKHEME
o cuctemsl coctaiser 140 A. Ilpu BBozme B cxemy AT-3 na IIC 220 kB (IIIT 500 xB) Tynyn npu
5 TeX Xke yciaoBusax — 156 A.
2 10, >13-140=182 A
2 1., >13-156 =203 A — mipu BBOzIE B cxemy AT-3 na I1C 220 kB (ITIT 500 kB) Tysyn.
4) Otctpoiika OT Toka HeballaHCa B HYJIEBOM IPOBOIE TPaHC(HOPMATOPOB TOKA MPHU KaUaHUSX MPH
= BBIZIEP/KKE BPEMEHU BTOPOM CTYIEHU 3alllUThI, HE MpeBbImaronieit 1+1,5 c.
; /lucm
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I(ilca. 2 K ppp - Kore 310 5y

rie K, =125 - ko3hGuIueHT OTCTPONWKH, YUUTHIBAIOIIUN HETOYHOCTH PAacyeTOB, BIIUSHHUE
arepuoIMYECKOM COCTABIISIFOIICH, HEOOXOIMMBIN 3aIac M MOTPEITHOCTb;

K, p=1+2 - KodQOHUIMEHT, yYMTHIBAIOIIMK YyBEIMYEHHE TOKAa HeOaJaHca B IEPEXOJHOM
pexume;

310,y =K,z - 1,,,y - TOK HebaJaHCa B HYJIEBOM IPOBOJE TpaHC(HOPMATOPOB B
yCTaHOBUBIIEMCS PEeKUME MU BHeIHeM Tpexdaznom K3, A;

K, =0,05+0, - xoapdunuent HebanaHca;

I,,,y - MakcUMaJbHOE 3HaueHHe (Ha3HOrO0 TOKA B MECTE€ YCTAHOBKU 3aIUThl NPU KAYaHMSX;

coctaigeT 1470 A B MakcUMalbHOM peKUME CUCTEMBI; pu BBoje B cxemy AT-3 na IIC 220 xB
(IIIT 500 xB) Tynyn npu tex xe ycnousx — 1500 A.

1" >2.125-0,1-1470 = 368 A
1), >2-1,25-0,1-1500 = 375 A — npu BBozE B cxeMy AT-3 ma I1C 220 kB (I1I1 500 kB) Tyuym.

5) UyBCTBUTENBHOCTD

UyBCTBUTEIBHOCTh BTOPOI CTymeHH mnpoBepsercs npu ogHodasHoMm K3 B koHue 3amuiaemMoit
JIMHUY B MMHUMAaJIbHOM PEXKHUME:

3IOS’AMI/IH

n
IOC.B,

i
K, = ,
rae 310;,,,, - TOk B 3amure npu ogHodazHoM K3 B KoHIIe 3amuIiaeMoi JIMHUKM B MUHUMAIbHOM
pexume, A;

/4 ) o
I ¢ 5 - TIEPBUYHBII TOK cpabaThIBaHUS BTOPOM CTYNEHH 3aIIUTHI, A.

MuHuManbHOe J0MyCTUMOE 3HaueHue KOod(pQUIMEeHTa YyBCTBUTEIBHOCTH IMPH 3aMBIKAaHUHM Ha
3eMJII0 B KOHIE 3alldiaeMod JUHUM 0Oe3 ydera pesepBa — 1,5; Ipu HaIuYuM HAJIEKHO
neicTBytolero pesepea — 1,3.

Takum ob6pazom:

3103.MI4H

L3
3105,y =679 A — MUHMMaNBHBI TOK B MECTE YCTaHOBKH 3amuThl npu AByxaznom K3 Ha

i
IOC.3, B

3eMit0 B KOHIle JiuHuM Ha muHax [IC 220 kB IToxocHoe, pexum cucTteMbl MUHUMAaNbHBIN. [Ipu
BBOJIe B cxeMy AT-3 na I1C 220 xB (ITIT 500 kB) Tynyn npu Tex xe ycnoBusx — 724 A.

I, < 61—739 _52A

9

24
Ié’c?, < 71—3 =557 A —npu BBoze B cxemy AT-3 na I1C 220 kB (I1I1 500 kB) Tynys.

= )
z YcnoBue obecrnieyeHus YyBCTBUTEILHOCTH IPUHUMAEM 32 OTIpeIeIIoLIee.
3 JlnanaszoH yCTaBKH 1O TEXHUYECKUM BO3MOXKHOCTSAM TepmuHana 0,2...100 A (sTop.).
Ilpunumaem:
g Ioe5 =520 A (meps.)
> 520
= I, =——_ =433 A (Brop.
5 "3 760075 (Brop.)
 —
IIpu BBOzme B cxemy AT-3 IIC 220 kB (IIII 500 xB) Tynyn ycraBka MOXeT OBITh HpUHSATA
= 550 A (meps.).
; /lucm
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Brinepkka BpeMeHHM BTOpOW CTYNEHHW 3alluThl BBIOMpaeTcss mo coryacoBanmio ¢ BJI 220 kB,
orxozaummu ot bparckoro 1T 500 kB, nmockospky ycraBka 1o ToKy oTcTpoeHa oT K3 Ha cMeXHBIX
HanpspbkeHusx AT T1C 220 kB Onopnas u bparckoro I1IT 500 kB (Hanbosnbias BeiiepxKKka BpeMeHN

0,01 cex T3HII-1 BJI 220 kB bparckuii I1I1 — HIIC-3 Nel(2)). [lpunumaem:
t!, =05c.

CryneHb BBITIOTHSETCS MPSMOHANPABICHHON ISl ONPEICIICHUS 3aMbIKAaHUS HAa 3EMJII0 B 30HE
cpabaTbIBaHMS.

3.3. III crynens TH3HII

1) CornacoBanue cO BTOPOH CTYNEHBIO 3aLIUTHI MPEABIAYIICH JTUHUUA C Y4eTOM Kod(QHuImeHTa
TOKOPACTIPEICIICHHS

I
Ioc.s. 2 KTOK 'KOTC '3IOC.3.HPEJ
rne K, ;- =1,1+1,3 — xoaddunnent oTcTpoiiky, yUUTHIBAIONUINNA HETOYHOCTH PACUYETOB, BIMSHUE

arnepuoANYECcKO COCTaBIIAIONIEH, HEOOXOMMBIH 3a11ac ¥ IOTPEIIHOCTS;
3100, ypp; — TOK CpalarhblBaHWs MPEbIIYIIETO y4acTKa, C KOTOPHIM IPOM3BOIMTCS

COIJIaCOBaHUE, A;
Ko — MakcUManbHBIH KO(PQHUIUEHT TOKOPACHPEAEIECHUsI HYIEBOM MOCIEA0BATEIbHOCTH IS

3alMIIAEMOI0 y4YyacTKa IpPH 3aMblKaHMM Ha 3€MJII0 B KOHLIE 30HBI, 3alUIIAEMON CTYIEHBIO
3alIUThl  MPEABIAYIIEr0 JJIEMEHTa, C KOTOPOM MPOU3BOAUTCA COrjacoBaHue. JlaHHBIN
K03 (ULMEHT paBeH OTHOIICHHIO TOKA B MECTE YCTAaHOBKU PacCMaTpPHUBAEMOM 3alllUTHI K TOKY B
MECTE YCTAaHOBKH 3aILMThI, C KOTOPOH MPOU3BOJAUTCS COTVIACOBAHUE

Cornacosanue npoussogum ¢ T3HII BJI 220 kB, orxoasiux ot muH bpatckoro 111 500 B.
VYcragka Il ctynenu BJI 220 kB Bparckuii ITI1 — Onopnas Ne2 (1300 A / 0,8 cex).

Haubomnbmmii K, = 0,136 mpu KV ma munax 220 kB T1C 220 kB OnopHas, Npi OTKIFOYEHHOM

AT TIC 220 xB Onopnas u BximoueHHoMm IIICB. Ilpu BBozme B cxemy AT-3 na IIC 220 xB
(TIIT 500 kB) TynyH B Tex xe pacdyeTHbIX ycnoBusx - K, =0,152.

1), >0,136-1,3-1300 =230 A
Iy, >0,152-1,3-1300 = 257 A — nipu BBOgE AT-3 Ha IIC 220 B (IIIT 500 kB) TynyH.

VYcraska Il crynenn BJI 220 kB Bparckuii 111 — Onopras Ne3 (1950 A / 0,8 cek).
Haubonsumit K, = 0,135 npu KV na mmnax 220 kB I1C 220 kB OnopHas, IIpu OTKJIFOYEHHOM

= AT TIC 220 xB Onopnas u BximoueHHoMm ILICB. Ilpu BBonme B cxemy AT-3 na IIC 220 xB
E (IIT 500 xkB) TynyH B Tex e pacdeTHbIX ycaoBHAX - K, =0,150.
E&’ 1., >0135-1,3-1950 =342,23 A
o5 20,150-1,3-1950 = 380,25 A — mipu BBOzte AT-3 Ha IIC 220 kB (IIIT 500 xB) Tyunyn
% Ycrarka Il crynenu BJI 220 kB bparckwuit 11T — HIIC-3 Nel(2) (4200 A / 0,8 cek).
= Haubonsumit K, = 0,006 npu K na mumax 220 kB I1C 220 kB HIIC-3. I1pu BBOZIE B cXeMy
S AT-3 maIIC 220 xB (IIIT 500 kB) TynyH B TeX k€ pacueTHBIX YCIOBUAX 3HAUCHHE aHAJIOTHYHO.
1), >0,006-1,3-4200 =32,76 A
= 2) CornacoBaHue C 3alIUTON OT 3aMbIKaHMH Ha 3€MJIIO TNPEbIIyLIero aBToTpaHchopMaTopa,
; /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

HanpaBieHHBIMA B AT MM B IIMHBI €ro CMEXHOTO HAINpPsDKEHUs, ¢ yderoM Koddduumenra
TOKOpacIpeaeaeHus

I..">K K

. .31
0C3 o1C TOK 0.C3 _IIPEJ] >

rne K, - =11+13 - xoadduuueHT oTcTpoiiky, yUnTHIBAIOINI HETOUHOCTH PAacueTOB, BIMSIHUE

arnepuoANYECcKO COCTaBIIAIONIEH, HEOOXOMMBIH 3a11ac ¥ IOTPEIIHOCTE;
Kok - MakcuManbHbIH KO3(QQUIMEHT TOKOpaclpeeaeH!s HyleBOM M0CIEA0BATENbHOCTH UL

3aIlMIIAEMOI0 y4acTKa IpPU 3aMbIKaHUM Ha 3€MJII0 B KOHILIE 30HBI, 3alUIIAEMON CTYIEHBIO
3al0UThl  MPEABIAYHIEr0 JJIEMEHTa, C KOTOPOM MPOU3BOAUTCSA corjacoBaHue. JlaHHBIN
K03 (ULIMEHT paBeH OTHOUICHHIO TOKa B MECTE€ YCTaHOBKM pacCMaTPUBAEMOM 3alllUThI K TOKY B
MeCTEe YCTaHOBKH 3aILMTHI, C KOTOPOM IPOU3BOJUTCS COINIACOBAHUE.

CornacoBanue mpousBoauM Takxke co Il crynmeHsimMu 3amUT OT 3aMbIKAHUM Ha 3EMIIIO
aBroTpanchopmaropoB bparckoro I1I1 500 kB u I1C 220 kB Omnopxas.

Torna cormacoBanue c¢ 33-500 AT bparckoro IIIT 500 kB, II crymens, ycraBka 1200 A,
BoIZIep)kku Bpemenu 1,8 cex (CB) u 2,3 cex (AT) ¢ yyerom koadduimenTa tpanchopmaruu u
ToKopactpenenenus (1 npu Beoje B cxemy AT-3 na I[1C 220 kB (I1I1 500 kB) Tynyn):

I, =21,3-0,02-2685=69,81 A

CornacoBanne c¢ 3ammroi 33-110 AT IIC 220 xB Omnopnas, I crynens, ycraBga 2200 A,
Bbiiepkkn Bpemenn - 0,8 cexk (ILICB-110) / 1,3 cex (BM-110) / 1,8 cex (AT) ¢ yderom
kod(durmenta TpaHchopMalMK U TOKOPACIIPEICTICHUS

1,." >13-0,059-1100 = 84,37 A
1,.." >13-0,066-1100 = 94,38 A — npu BBoe AT-3 Ha IIC 220 kB (ITIT 500 kB) TyxyH.

0c3

0c3

3) Orctpoiika ot K3 Ha cMeXHOM HampsKEHUU yIANEHHBIX MOICTAHIUI
il
Iocs. 2 KOTC '3IOMAKC >

rne K, ;- =1,1+1,3 — xoadduunent oTcTpoiiky, yUUTHIBAIONUINHA HETOYHOCTH PACUYETOB, BIUSHUE

arnepuoMUECcKON COCTaBIIAIONIEH, HEOOXOAUMBIN 3amac U MOTPEIIHOCTb;

310,,,x,c — MakcUMagbHOE 3HAUY€HHE  YTPOCHHOTO  IEPBUYHOTO  TOKa  HYJIEBOU
MIOCJIEZI0BATEIBHOCTH, MPOTEKAIOIIEr0 B MECTE YCTAHOBKM 3alUTHl B CIIy4ac 3aMbIKaHUSA Ha
3eMJII0 B PaCUETHBIX YCIOBUSIX.

Maxkcumanbhbiil Tok pu K na munax 500 kB Bparckoro ITIT 500 kB B MakCHUMAalbHOM pexHME
cucteMmbl coctaBisier 126 A npu otkmoueHHoM AT-2. IIpu BBoze B cxemy AT-3 na IIC 220 kB
(TIIT 500 kB) TynyH npu Tex xe ycinoBusax — 145 A.

1" >13-126 =164 A
10, >13-145=189 A —nipu BBOzie B cxemy AT-3 na I1C 220 kB (TII1 500 kB) TysnyH.

Maxkcumanbhbiii Tok pu KOV na mmmax 110 xB TIC 220 kB OnopHas B MAKCUMAIbHOM PEKMME
cuctembl coctanisier 140 A. Ilpu BBoze B cxemy AT-3 na I1IC 220 kB (IIIT 500 kB) Tynyn npu
TEX e YCIoBUAX — 156 A.

1" >13-140 =182 A
1, >13-156 =203 A — npu BBoje B cxemy AT-3 ma I1C 220 kB (IIIT 500 kB) Tymnys.

4) Otctpoiika oT TOKa HebaaHca B HYJIEBOM IPOBOE TpaHchopMmaTopa Toka mpu Tpexdasnom K3
3a TpaHc(hopmMaTopaMu MOJCTAHIINN OJIMKHETO W MPOTHUBOMOJIOKHOTO KOHIIOB paccMaTpUBAEMOM
JIMHUHN

I(?CI& 2 KﬂEP 'K()TC '3IOH5.K3 >

rne K, =
pexume;

1+2 - K03hUIHEHT, YIUTHIBAIOIINN yBEIMUCHUE TOKAa HebOalaHCa B MEPEXOTHOM
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Kore =L25 - xo3p¢uuueHt OTCTpOHKH, YYHUTHIBAIOIIUII HETOYHOCTH pAacueTOB, BIIUSHHE
aneproINYECKON COCTABJIAIONIEH, HEOOXOIMMBIN 3armac U MOTPEIIHOCTh;

31051 =Ky - Ipycy iz - TOK HebamaHca B HyJIEBOM IIPOBOJE TpaHC(HOPMATOpOB B
YCTaHOBHBIIIEMCS pKUME IIPU BHENIHEM Tpexdaznom K3;

K, =0,02+0,1 - ko3hpuuuenT Hebananca;

I,y - MakcUManbHOE 3HaueHHEe (PAa3HOrO0 TOKAa B MECTE YCTAHOBKM 3aIlIUTHl NPH BHEIIHEM
TpexdazHom K3.

3a TpaHchOopMaTOpOM MPOTHUBOIIOIOKHOTO KOHIIA 3AIIMIIAEMON JMHUU: HauOOJbIIee 3HAUCHHE
I,,.y coctaBnser 187 A mpu K® ma cropone CH T-1 TIC 220 kB ITokocHOEe B MakCHMaabHOM
pexume cuctemsl. [Ipu BBome B cxemy AT-3 na IIC 220 xB (ITIT 500 xB) TynyH npu Tex xe
ycnoBusix — 222 A.

3a TpaHcdopMaTOopoM ONMIKHEr0 KOHLA 3alUIAaeMOM JMHUU: HauOousbliee 3HaueHue I,y
coctapister 776 A npu K® ma cropome CH AT-1 IIC 220xB (III1 500 xB) Tyayn B

MakcuMaJabHOM pexxume cuctemsl. [Ipu BBone B cxemy AT-3 na IIC 220 kB (ITI1 500 kB) Tynyn
IIPU TEX K€ ycIoBUsIX — 749 A.

I, >2.125-0,1-776 = 194A
1l >2-1,25-0,1-749 =187 A — npu BBoze B cxemy AT-3 na I1C 220 kB (I1II 500 kB) Tynyn

5) UyBCTBUTENBHOCTD
UyBCTBUTEIBHOCTh TPEThEW CTYNEHU MpPOBEpSETCS MpH MeTaumdeckoM onHodasnom K3 Ha
3€MJI0 Ha IHMHAX POTUBOIOJIOKHOM IMOACTAHLINN:
3IO}M[/IH
i
IOC.?,

3

m o_
K, =

rae 310, ,,,, - TOK B 3amuTe npu ogHodasHoM K3 B koHIIE CMEKHOM TMHUY, A;
/4 ~ o~
I ¢ ; - IEPBUYHBIH TOK CPaOATBIBAHMUS TPETHEHN CTYIICHH 3aIUTHI, A.

MuHuMalIbHOE JIOMYCTUMOE 3HaueHue Kod(PQUuIlMeHTa YyBCTBUTEIBHOCTH TpPHU 3aMbIKAHUM Ha
3eMJIIO B KOHIIE 3allyIlacMoi Juaun — 1,5.
Takum ob6pazom:

IIII < 3IOj’.M[/J'H
0C.3, —
1,5
3105, =48 A — MUHMManbHBIH TOK B MECTE YCTAaHOBKM 3alIUTHI NpH ofHodasHom K3 Ha

3eMJII0 B KOHIIE JInHMU Ha muHax bparckoro IIIT 500 kB, pexum cucreMbl MUHMManbHBIA. [Ipu
BBOJIe B cxemy AT-3 na I1C 220 xB (I1I1 500 kB) Tynyn npu Tex xe ycnoBusix — 51 A.

i 10, < s =32A
. w5l
3 lyes < 5 34 A —pu BBoge B cxemy AT-3 na I1C 220 xB (IIIT 500 kB) Tynyn

JlnanazoH yCTaBKH 110 TEXHUYECKUM BO3MOXKHOCTAM TepmuHana 0,2...100 A (sTop.).
=
= Ilpunumaem:
S Io¢ 5 =380 A (meps.)
- 380

I, =———=317A (8rop.

03 = €00/5 (BTOp.)
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ITIpu BBOozme B cxemy AT-3 IIC 220 kB (IIII 500 xB) Tynyn ycraBka MOXeT ObITH HpUHSATA
240 A (meps.).

Breinepkka BpeMEeHM TpeThel CTYIEHHM 3alllMThl BBIOMpaeTcs 1o coryiacoBanuio ¢ BJI 220 kB,
orxozaaummu ot bparckoro 1T 500 kB, nmockoisibky ycraBka 1o Toky oTcTpoeHa oT K3 Ha cMeXHBIX
HanpspkeHusx AT TIC 220 kB Onopnast u bparckoro IIIT 500 kB (Beimepxka Bpemenu 0,8 cex
T3HII-2). IIpunumaem:

" =08+0,5=13c.

CryneHb BBHITIOTHSETCS MPSMOHAINPABICHHON ISl OTMpECNICHUs] 3aMBbIKaHHS Ha 3E€MJIF0 B 30HE
cpabaTbIBaHMS.

3.4. 1V crynens TH3HII

1) Otcrpoiika OT cyMMapHOTO TOKa HebalaHCa B HYJIEBOM IPOBOJE TpaHC(HOpPMATOPOB TOKa,
MPOTEKAIOIEr0 TPU MAaKCUMAaJIbHOM Harpy304HOM PEXHME

I(Q/?a. Z KI;.OTC ’ (IOHE +3IOH.P) >

B
rne K,,-=13 - xodbduuneHT OTCTPOWKM, YYHUTHIBAIOIIUI HETOYHOCTH PaCUeToB,
HEOOXOMMBIH 3a11ac ¥ NOIPELIHOCTD PEIE;
K, =0,85 - ko3 dunreHt Bo3BpaTa;
10, =K,z 11,5 uxc - TOK HEOAJIaHCA B HYJIEBOM IIPOBOJIE TPaHCHOPMATOPOB B MAKCUMAILHOM
Harpy304HOM PEXHME;
K, =0,05+0,]1 - koapduuueHt nebananca;
15 axe =600 A - MakCHManbHBIM pPacUeTHBIH TOKAa HArpy304HOTO DPEXHMa, HNPUHUMAaeM B
COOTBETCTBUM C HOMHHAIIbHBIM TOKOM TT;
310, , - YTpOEHHBIII TOK HYJEBOH MOCIEIOBATEIbHOCTH, OOYCIOBIEHHBIII HeCHMMETpUEH B
CHCTEME;
3104 p 0,031 p g paxc

10, > 01’;5 -((0,05+0,1)+0,03)-600 = (73,4 +119,3) A

2

2) UyBCTBUTEJIBHOCTh
UyBCTBUTEIBHOCTh YETBEPTOM CTYIEHM 3aIMTHI IpoBepsieTcs npu oaHopazHoM K3 B KOHIIE 30HBI
pEe3epBUPOBAHUS B PEKHUME KACKATHOIO OTKIIIOUEHHs IMOBPEKICHHS Ul CICAYIOIIEH CTYIICHU

2 3aIUTHI
e}
I R-1v _ 3103,MHH
= 4 v >
E-U? 0C.3,

rne 310, ,,,, - Tok B 3amuTe npu ogHodasHoM K3 (kackan) B KOHIIE 30HBI Pe3E€pPBUPOBAHUS, A;

v ~ )

1¢ 5, - NEPBUYHBIN TOK CpabATHIBAHMS YETBEPTOM CTYIIEHH 3AIUTHI, A.
o o
E MunuMmanbHOe 3HaUYeHnE KOod(pPuImenTa 49yBCTBUTEIHHOCTH JIJIs1 YE€TBEPTOM CTYIIEHH paBHO 1,2.
= Takum o6pazom:
ré V. < 3105 vun
 — 0C.3, —

1,2
310 =195 A - MUHUMaIBHBII TOK B MECT€ YCTAaHOBKH 3amuThl mpu ogHodazHom K3
3.MUH
- (xackam) Ha mmHax 220 kB bparckoro I1IT 500 kB, pexum cucrembl MuHIMaNbHBIN. [Ipu BBOIIE B
[gum)
o
[
s /lucm
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cxemy AT-3 na I1C 220 xB (IIIT 500 xkB) Tynyn npu Tex xe ycnoBusx — 222 A.

195
IV, <—=1625A
0C3, =75

b

222
IV, <=2 =185A
0C.3, 12

b

3) JlanbHee pe3epBUPOBAHNE CMEXKHBIX FJIEMEHTOB CETH
ITpu K3 B 30He nansHero pezepsupoBanus K, =1,2.
310
< 3.MUH
0C.3, 1,2
Ipu KD na cropone 500 kB AT Bpatckoro II1 500 kB, peskxumM cUCTEMbI MUHHMATbHBIIA:
3105, =96 A > 152_3, <96/1,2=80A.

Ipu KU ua cropone 110 kB AT IIC 220 kB Onopnas, AT-2 orkmtoden, IIICB BKII0OUeH, pesxnM
CUCTEMbI MUHUMAJIbHBIN:

310, =76 A> 15, <76/1,2=63A.
pu KOV pa nunun 86amsu mun 220 kB Bpatckoit [IC, pexuM cUCTeMbl MUHUMATIbHBIIA
3105,y =184 A > 152'3’ <184/1,2=153A.

pu KV 5a mmnaax 220 kB Bparckoro ITI1 500 kB, pesxuM cucTeMbl MEHAMATBHBIH:
310,y =48A > Iégg, <48/1,2=40A.

pu KOV pa mmmax 220 kB (I c.mn.) TIC 220 kB OnopHasi, peskuM CHCTeMbl MUHUMAJIbHBIIA:
3104, =302A > 152_3’ <302/1,2=252A.

Hpu KD ga mmmax 220 kB (11 c.m.) TIC 220 kB OnopHas, peskuM CUCTeMbl MUHUMAIbHBIH:
3105,y =120A > Iggi <120/1,2=100A..

IIpu K™D ga mmuax 220 kB I1C 220 kB HIIC-3, PEXUM CUCTEMbl MUHUMAJIbHBIN
3105y =14A> I, <14/12=117A.

Jlnamna3zoH ycTaBKM MO0 TEXHUYECKUM BO3MOXKHOCTAM TepmuHaina 0,2...100 A (Brop.).

Ilpunumaem B COOTBETCTBUHM C JICMCTBYIOIIEH YCTaBKOM:
Iy ; =100 A (meps.)
v 100

1 =—=083A op.
03 = €00/5 (BTOP.)

[IpunsTas yctaBka o0ecneuyuT JajlbHee Pe3epBUPOBAHHE CIEAYIOIINX CMEXHBIX 3JIEMEHTOB CETH:

i MOBPEXKACHUS Ha 3amuiaeMoil nuuuu Bomsu muH 220 kB bparckoit ['9C;
5 MOBpEXkICHH Ha 3anuiiaemMon nuauu BOau3u muH 220 kB TIC 220 kB Onophas;
§ nunus BJI 220 kB bparckuii [1I1 — Onopnas Ne 2;
= nunuda BJI 220 kB Bbparckuii 11T — Onopras Ne 3;

JlanbHUM pe3epBHpPOBaHUEM HE 00€CTIeUHBAIOTCS:
% aBTOTpaHC(HOPMATOPHI YAATEHHBIX MOACTAHIIHN;
= noBpexaenns Ha muHax 220 kB bparckoro I1I1 500 xB;
= muauu BJI 220 kB Bparckuit 11T — HITC-3 Nel(2).
o
 —

JU1g npenoTBpalleHusl HECEJIEKTUBHOTO JEMCTBYS HEHANPABIECHHON CTYIIEHH IPU 3aMbIKaHHUSX Ha

3eMJII0 B 00paTHOM HampaBieHHH («3a cnuHoi») s nociennedt crynenn TH3HII Beinepikka
= BpPEMEHHU OTCTpauBaeTcs OT BpeMeHU cpabarbiBaHus nociennux cryneHeir TH3HII Bcex apyrux
; /lucm
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JUHUM, MOJKIIOYEHHBIX K IIMHAM IMOJCTaHLMM, IJI€ YCTAHOBJIEHA paccMaTpuBaeMasi 3alluTa.
OtcTpanBaercss Ha cTyneHb cenektuBHOcTH 0,5 ¢ ot BeImepkku Bpemenu AT-1(2) IIC 220 kB
(IIIT 500 xB) Tynyn, aelicTByrolei Ha OTKIIOYEHHE BhIKItodarens MB-220 (7,2 c).

[punnmaem: ¥, =7,7c.

CryneHb HeHaIpaBJICHHAS.

3.5. Bpi0op ycTaBOK H3MepUTEJIbHBIX OPraHoB HanpaBJjeHHoctu (PHM)

1. BbI0Oop ycTaBOK U IpOBEpKa 4yBCTBUTENIBHOCTHU NpsiMoHaripaBieHHoro PHMHIIT (PHM-P).
[IpssmonamnpaBiennoe PHMHII cpaGaTeiBaeT mnpu  HampaBiICHUHM  MOITHOCTH  HYJICBOM
MOCIIE0OBATEIHLHOCTH OT 3alTUIIAEMOT0 O0BEKTA K IIMHAM (3aMbIKAaHUE HA JIMHHH ).

Bbi0op ycTaBok 1o TOKy cpadarbiBaHusl.
a) OTcTpoiika OT CyMMapHOTO TOKa HeballaHCa B HArpY304HOM PEKUMeE:

K
IOPHM—P 2 %'(IOHE + IOH.P) 5
B

rne K, =125 - kodbduumeHT OTCTPOHKH, YUMTHIBAIOIINIA HETOYHOCTH PACYETOB,
HEOOXOUMBIH 3a11ac U MOTPEIIHOCTD PeJic;

K, =0,9 - xoabduiueHT Bo3Bpara;

10, =K 5 -1 py5 0 uxc - TOK HeOaJaHCa B HYJIEBOM MPOBOJIE TPAHC(HOPMATOPOB B MAKCHMAIILHOM
HArpy304HOM PEIKUME;

K, =0,03+0,05 - xo3dduunent Hebananca;

Ips e =000 A - MakcuManbHBIA pacyeTHbIH TOK HArpy304HOTO PEXHMA, IPUHUMAEM B
COOTBETCTBUU C HOMUHAJIbHBIM TOKOM TT;

10, , - TOK HyNIEBOI OCIIEIOBATEIBHOCTH, O0YCIOBICHHBIH HECHMMETPHUECH B CUCTEME;

IOH.P < 0,03 ' IPAE.MAKC

1 > % -(0,03+0,02)-600 =416 A

0PHM-P —
s

0) CornacoBaHue ¢ TOKOM cpaOaThIBaHHsI TOKOBBIX peJie KOHTPOJIUPYEMBIX CTYNEHEH 3aIUThI
1
< 0c.3

0 PHM ’
K
orc

1

rae I,., - mepBUYHBII TOK cpabGaTbIBaHUS HaHOOJIee YyBCTBUTEIBHON HANPABICHHOW CTYIEHH

= TH3HII, npunumaeM Tok cpabaTbiBaHUs TpeTbelt cTyneHn — 220 A;
o o o o
S Koo =1,2 - koadunment OoTCTpOWKH, YYUTHIBAIOIIHA HETOYHOCTH PACUETOB, HEOOXOIUMBI
=
g 3arac ¥ NOTPEHIHOCTb pelie.
220
IOPHM SE:183,3A
3
=
8 B) Koo duimeHT 4yBCTBUTENBHOCTH IO TOKY.
pun )
= K _ IOK?.MI/IH
(=] y — -
= 1
= 0 PHM
rae 1y, - MUHUMAIBHBIN TOK B 3amute npu K3 B KOHIIE 3aIMIIaeMoi 30HbI, A;
- Iy, - MEPBUYHBIN TOK cpabaThiBaHKs TOKOBBIX pesie PHM, A.
§=
[
s /lucm
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HopMmatuBHble 3HaueHus: KOdGUIIMEHTa YyBCTBUTEILHOCTH 10 TOKY:
MPY MOBPEKICHUAX B KOHIIE 3aIUIIAeMO JTUHUU — 1,5;
IIPU MOBPEXKIEHUAX B KOHIIE 30HBI pe3epBUpoBaHus — 1,2.

Tornma:
i _ 1 0 K3.MUH
0PHM ~— K
q
IMospexnenue B konue aunauu (munb [1C 220 kB Ilokocnoe), K, =1,5.
Ly vpm =632 A - MUHNMANBHBEI TOK B MECTe YCTAHOBKH 3aIllUTHl Hpu oxHodasHoM K3 Ha

3emito Ha muHax [IC 220 kB ITokocHoe, pexuM cUCTEMBbl MUHHUMAJIbHBIN, JUHUS B TYIHUKOBOM
pexume pabotsl (Bkitouenue BJI-233 co croponst bparckoii '9C u pasmseikanue JIP na I1C 220
kB IlokocHoe) .

_92 _i3a.
1,5

2

0PHM

IloBpexaeHue B KOHIIE 30HbI pe3epBupoBanus, K, =1,2.
B6musu mmn 220 kB Bpatckoii I'DC: 1, .. =184 A - MUHNManBHBIA TOK B MECTE YCTaHOBKH

3amuThl npu AByxdaznom K3 nHa 3emuto BOnu3u muH 220 kB bparckoit ['9C, pexxum cucteMsl
MHUHHUMaJIbHBIH.

I :ﬁ:lS?aA.
1,2

b

Ha mmuax 220 kB [IC 220 kB Omnopnas: I, KM

yCTaHOBKM 3amuThl mpu 1ByX(pasHom K3 Ha 3emmio Ha mmHax 220 kB IIC 220 kB OmnopHas,
PEXKUM CUCTEMBI MUHUMAJIbHBIH.

:&:252A.
1,2

b

0PHM

=302 A - MUHUMAIBHBI TOK B MECTE

Il

0PHM

Ha mmnax 220 xB Bbparckoro IIIT 500 kB: [, .., =48 A - MUHUManbHBIH TOK B MecTe

YCTAHOBKHM 3aIluThl 1pu ofgHodazHoMm K3 Ha 3emmro Ha mmHax 220 kB bparckoro IIIT 500 kB,
PEXHUM CUCTEMBI MUHUMAJIbHBIM.

_ B _40a.

IO PHM

1,
[To TexHMYECKMM BO3MOXKHOCTSM TepMHHana nopor cpabarsiBanuss PHM HII no Toky HyneBoi
nocnenoBarensHocTu peryaupyercs B npepenax (0,04...0,5)-1,,,,, =(0,2...2,5) A (8rop.). Takum
00pa3oM, BO3MOKHBIN 1MaNa30H yCTaBKU:

Lo, =(0,2..2,5)- 600/5 =(24...300) A
; Ilpunumaem:
g Loy =42 A (ieps.)
@ 42
1 =—=0,35 A (BTOD.
oPHM-P = 600 /5 (BTOD.)
% UyBCTBUTEIBHOCTH TP BHIOPAHHOM yCTaBKe:
e s nospexaenns Ha muHax [1C 220 kB IlokocHoe K, =632/42=15;
r§ s nopexaenns y muH 220 kB bparckon I'DOC K, =184/42 =438
= s noBpexaennsa Ha muHax 220 kB I1C 220 xB Onopnaa K, =302/42=7,19;
1151 moBpeskenus Ha muHax 220 kB bparckoro IIIT 500 kB K, =48/42 =1,14.
= UyBCTBUTEIBHOCTh TOKOBOTO  OpraHa IpH  MOBpexAeHusx BOmm3um muH 220 kB
; /lucm
2 002/094-PP3
= 41
Wam. |Konyd| /lucm |N° dok | Medn. | Nama




B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

Bparckoro I1IT 500 kB He oGecnieunBaercs.

Bb100op ycTaBOK 10 HANPSIZKEHUIO CPAdATHIBAHUS.
a) Hampspkenue cpabarbiBaHus pesieé BBHIOMpaeTCs M3 CyMMapHOTO HampsDKeHUs HeOanaHca
HYJIEBOI1 MOCIEI0OBATENLHOCTH.

K
Uoprn = %(UOHE + UOH.P) >
B

K ore =1,25 — xoaddunment orcrpoiiku;

K, =0,9 — xoapdunuent Bo3Bpara peie;

U,,s — TepBUYHOE HamlpspKeHHE HeOallaHCca HYJICBOM IOCIEIOBAaTEIBHOCTH B MaKCUMAaJIbHOM
HArpy309HOM PEXHME;

U,, » — NepBUYHOE HANPSHKEHUE HYJIEBOM MOCIIEI0BATEIBHOCTH, O0YCIOBICHHOE HECUMMETPHEH
HOPMAaJILHOTO PEKUMA.

[MpuHKMaeM TPH OTCYTCTBHH HANPSDKCHUS HECUMMETPUH B CHCTEME 3HAUCHHE HAIPSIKCHHS
Hebananca pasaoe U, =(0,02+0,07)-U 0y, -

Uopnu = % : (0902 - 0,07)' 220 = (6,1 + 21,4)KB

b

6) KoadduimeHT 4yBCTBUTENILHOCTH 10 HAIIPSHKEHUIO

Kq — 3Z]OMI/IH

»
UOPHM

rae 3U,,,; - YCTPOCHHOE MUHUMAIbHOE 3HAYCHHE MEPHOIUYCCKON COCTABIISIFONICH HAMPSKCHHS

HYJIEBOI MOCJEI0BAaTEIbHOCTH B MECTE€ YCTAHOBKM 3alllUThl NPU 3aMBIKaHUM HA 3€MJIIO, IPU
KOTOPOM 3Hau€HHe HaNpsHKeHUs MUHUMAJbHO, KB.

HopmaTtuBHble 3HaueHus: KodpumeHTa YyBCTBUTEIbHOCTH MO HAIIPSKEHUIO:

IIPY MOBPEXKIEHUAX B KOHIIE 3alIMIAEMON TUHUH — 1,5;

IIPU MOBPEXKIECHUSAX B KOHIIE 30HBI pe3epBUpOBaHUs — 1,2.

Torna:
U _ 3U0M1/IH
OPHM — s
K‘I
[Mospexxnenue B konue nuauu (mumnbl [1C 220 xB ITokocnoe), K, =1,5.
3U s =21,88kB - MuHUManpHOe HampsbKeHME B MECTe YCTAHOBKM 3allUTHI  ITIPH

onnodaznom K3 nHa zemmio Ha mmuax [IC 220 kB [lokocHoe, pexXuM CUCTEMbl MHHUMATbHBIM,
JUHUS B TYNHKOBOM pexuMe pabotbl (BkmoueHue BJI-233 co crtoponsl bparckoit I'9C u
pasmbikanue JIP Ha I1C 220 kB ITokocHoe) .

_ 2188 =14,6 xB.

OPHM ~—

b

IloBpexxeHne B KOHIIE 30HBI pe3epBupoBanus, K, =1,2.
B6mmsu mmn 220 kB bparckoit I'9C: 3U 45 1

YCTAHOBKHM 3alMThI Ipu JByX¢aznoMm K3 Ha 3emmto BOim3u muH 220 kB bparckoii '9C, pexum
CUCTEMbl MUHUMAJIbHBIMH.

U :ﬂ::S,SZKB.
1,2

= 4,58 kB - MUHHMaJIbHOE HAMPSKEHHE B MECTE

0PHM
s

Ha mmnuax 220 kB IIC 220 kB Onopras: 3U,; ,,m =438 KB - MUHNMansHOE HampsHkeHHE B
MeCcTe YCTAaHOBKHM 3amuThl npu aByx(dasnom K3 Ha 3zemmo Ha mmuax 220 kB IIC 220 B
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OHOpHaH, PCKUM CUCTCMbIL MUHUMAaILHBIN.

=£:7,81KB.
1,2

b

0PHM

Ha mmnax 220 kB Bparckoro I1IT 500 kB: 3U, K3 MIH

MeCTe YCTaHOBKM 3ammThl npu onHodasHom K3 Ha 3emmo Ha mmHax 220 kB bparckoro
[IIT 500 kB, pexxum cucTeMbl MUHUMAJIbHBIH.

ELCS ATTY
1,2

>

=8,53kB - MuHHMAaNbHOE HANPSHKCHHE B

0PHM

PacueTHOe 3HayeHHE yCTaBKM MUHHMMAJIBHOI'O HANPSIKEHHUs HYJIEBOW IOCIEI0BATEIbHOCTH JUIS
OpraHa HaIpaBJICHHsI MOIIHOCTH MOXET OIPEICNAThCS TaKKe IO BBIPAKEHHIO, KOTOPOE
YUUTBIBAET TPeOyEMYIO0 UyBCTBUTEIIBHOCTB!

Uopms = Kaum -3 opacy * Xopacu »

rane 3/ p,cy - MUHHMAIbHBI PACYCTHBIA TOK, MPOTEKAIOUIMH dYepe3 3alluTy, HPUHUMACTCS
paBHBIM TOKY cpabaTblBaHMs caMoOil 4yBCTBUTeNbHOW HampaBieHHoW crymenu (III  crynens —
220 A);

Xopscy - MUHAMAIIBHOE CONPOTHBIICHHUE HYJIEBOW MOCIIEA0BATEIbHOCTH CUCTEMBI «3a CITUHOI 110
OTHOIIEHHUIO K 3amuuiaemMoi uauu (38,653 Om);

K;,; =09 - kodbduuueHT HAAKHOCTH, YYUTHIBAIOUIMN IMOTPEIIHOCTH, CBSA3aHHBIC C

HU3MCPUTCIIbHBIMU OpraHaMu, IOrpeurHoCTH pacyCcToB U T. 1.
Uopy = 0,9-220-38,653 = 7,65 kB

[To TexHMYECKHM BO3MOXKHOCTAM TepMHUHaia mopor cpabarsiBanuss PHM HII no nHanpspkeHuio
HYJIeBOH MocjenoBaTenbHOCTH perynaupyercs B mpenenax (0,5..5)B (Brop.). Takum oGpasom,

BO3MOXKHBIM qUAIa30H YCTaBKH:

U pp =(0,5...5)-220000/100 = (1100...11000) B
Ilpunumaem:
Uopmy—p = T,1 KB (neps.)

7100
U 9 3738 (srop.
0PHM=P = 550000/100 (B10p.)

UyBCTBUTEIBHOCTH IPU BHIOPAHHOM yCTaBKe:
aust nospesxaenus Ha munHax I[1C 220 kB Iokocnoe K, =21,88/7,1=3,1;

nust mospesxaenus y muH 220 kB bparckoit '9C K, =4,58/7,1=0,65;

i nust mospeskaenus Ha muHax 220 kB I1C 220 kB Onopras K, =9,37/7,1=1,3;
5 1u1s1 moBpeskaeHus Ha muHax 220 kB bparckoro IIIT 500 kB K, =8,53/7,1=1,2.
E’? UyBCTBUTEIBHOCTh OpTraHa HalpspKeHUs MpH MoBpexaeHusx Bomu3u mmH 220 kB bparckoit '9C
He 00ecreunBaeTcs.
5 2. BpIOop ycTaBOK U MpOBEpKa YyBCTBUTEIbHOCTU oOpaTHOHanpasaeHHoro PHMHII (PHM-B).
5 B caywasx He oOecneuenus uyBcTBUTeNbHOCTH PHM mpsimoro HampaBieHust (B JIMHHIO)
= npumensiercsa Jioruka Onokupytomero PHM (PHM-B), cpabarbiBatomero mnpu oOpaTHOM
S HanpaBieHun wMouHocTw K3 (k mmHaMm, 3aMbBIKaHHE <«3a CIUHOW») C OJHOBPEMEHHBIM
= OJIOKMPOBAHHEM.
Br100p ycTaBOK 110 TOKY cpadaTbIBaHHUs.
S OTcrpoiika OT yCTaBKM OJOKUPYEMON CTYIEHHU 3aIlMTHI [0 TOKY:
; /lucm
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0PHM-F < = >
KH

1

rae K, =1,2 - koohduuueHT HaaeKHOCTH;
I, - TOK cpabarbiBanus Onokupyemoit crynenu (III  crynens — 220 A);

Lypn p £220/1,2=1833A

[To TexHMYECKUM BO3MOXKHOCTSM TepMHHaia rnopor cpabdareiBanuss PHM HII mo Toky HyneBoi
nocienoBatenbHocT peryaupyercs B npeneiax (0,04...0,5)-1,,,,, =(0,2..2,5) A (srop.). Takum
00pa3oM, BO3MOKHBIN JMara3oH yCTaBKH:

Ly o =(0,2..2,5)-1200/5 = (48...600) A

Ilpunumaem:

1 =180 A (nieps.)

180

10 PHM-E — m = 1,5 A (BTOp.)

0PHM-F

Bp100p ycTaBKM 110 HANPSAKEHUIO CPAOATHIBAHUS.

VYcTaBka Mo HanpspKeHHIO cpalaThlBaHMs IpUHHMMaeTcsi paBHoW mopsaka 0,5 B (Brop.) s
o0ecreyeHns: CeJIEKTUBHOCTH 3alluThl pu ynanéHHbix K3 3a mmuHamu mojacTaHLuu, e 3aluTa
YCTaHOBJICHA.

JIONOJTHUTENBHO JTOJIKHO MPOBEPSATHCS yClIoBHE oOecreueHusl npaBuibHoOro aerctsus PHM npu
3aMBIKaHUSAX Ha 3€MJIIO B HAIIPABIICHNUH, IPOTUBOIIOIOKHOM 3aIUIIAEMOMY.

JlaHHOE YCJIOBUE CEJIEKTUBHOCTHU 3alllUThl COOJIOAAETCS, €CIU HANpsHKEHUE B MECTE€ YCTaHOBKU
3alUThl B PEXHUME IMPOTEKAHMSI IO JIMHUM TOKAa, PABHOIO IMEPBUYHOMY TOKY CpadaTblBaHUs
onokupyemoii crynenu 3amutel (III  crynmens — 220 A), Gosbliie, yeM NMEPBUYHOE HANPSIKEHHUE
cpabareiBanuss PHM-b B cooTBeTCTBHY C BBIpa)kKeHUEM:

3o 2Ky -Upep - Ky

rae 3U,; - yTpoeHHOE HANpPsDKEHUE HYJIEBOM MMOCIIEI0BATEIBHOCTH B MECTE YCTAHOBKH 3allUTHI, B

YKa3aHHOM PEXKUME;
K, =115 - k02 dumeHT HaleKHOCTH;

Uyr =05B
K., - xo>ddunuenT tpancdopmanuu TpaHcHopMaTOpa HaIPSKEHUSL.

Taxum 00pa3oM, B pexxrMe MPOTEKaHUS B MECTE YCTAaHOBKH 3alllUThl TOKa He MeHee 220 A npu K3
«3a CHUHON» HANpsHKEHHE B MECTE€ YCTAaHOBKM 3alUTHI JOJDKHO OBITH OOJBIIE CIEAYHOIIEro
3HAYEHUS:

3U,; 21,15-0,5-220000/100 =1265B =1,3xB

; [Ipu HeBBIMONIHEHNH TaHHOTO yciioBus Joruka PHM-b He nomkHa nenonas3oBathes.
Z PacueTHble BapuaHTBI IOBPEXKACHUN «3a CIMHOW» M COOTBETCTBYIOIIME YTPOCHHBIE TOK H
2 HanpspKeHUe HYJIeBOM MOCIIEI0BATEIbHOCTH B MECTE YCTAHOBKH 3alUTHI IPUBEIEHBI B Ta01.14.
Tabnuua 14
Y TpoeHHBIN TOK U HAIIPSHKEHUE HYJIEBOM MOCIIEI0BATEIbHOCTH
5 B MECTE YCTaHOBKH 3auThl BJI-232 npu noBpexAeHNN Ha 3€MIIIO «3a CIUHOW»
E
KO KD
= MecTo noBpexIeHUs Tun noBpexieHus — ‘ -
= MaxkcuManbHbIN (MUHUMATBHBINA) PEXXUM CUCTEMBI
E Iuns 220 kB 31,,,A 505 (488) 485 (477)
I1C 220 B (I1I1 B) T
€220 1B (T 500 xB) Tynyn 3U,,, B 144 (139) 138 (136)
Iwaer 110 xB 3, A 243 (233) 301 (293)
s /lucm
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I1C 220 kB (T1IT 500 kB) Tynyn 3U,,,xB 66,49 (69,45) 85,91 (83,6)
[unaer 220 kB 31,;, A 235 (214) 204 (195)

[1C 500 kB HoBo-3umuHCKas U, B 39 (35.67) 33.85 (32.53)
TynukoBeIii peskum padoter BJI-232

Tunsr 220 kB 31,,, A 284 (268) 302 (291)

TC 220 B (T 500 xB) Tynyx 3U,,, B 114,98 (108,46) 122,28 (117,66)
[wuuer 110 kB 31,5, A 150 (140) 195 (185)

I1C 220 xB (I1IT 500 xkB) Tymyn 30U, B 60.76 (36.75) 78,88 (75.02)
Tuner 220 kB 31,,, A 98 (87) 86 (81)

I1C 500 kB HoBo-3umunckas U, B 3273 (29.8) 2873 (27.00)

Ilpunumaem:
Uopinss =0,5-220000/100 = L1 kB (meps.)

Uopry—s = 0,5 B (BTOp.)

YcTaBkd 1O yriaM MaKCUMAallbHOM UYyBCTBUTEJIBHOCTH PEKOMEHAYeTCS 3a/laBaTh JJif
PHM-P — mmroc 110°, a st PHM-b — munyc 70°.

3. BriOop ycraBok u npoBepka uyBcTBUTenbHOCTH PHMOII.

B kauecTBe JONOJHUTEIBHOIO OpraHa, KOHTPOJIUPYIOIIEro HAIIPABICHHOCTh IIPU 3aMbIKaHUAX HA
3eMJII0 M O0ECIEeYHMBAIONIETO YYBCTBUTEIBHOCTH B 30HE PE3CPBUPOBAHMS, HCIIOJIB3YETCS
paspematomuii PHMOIL.

Br100p ycTaBKM 110 TOKY 00pPaTHOM MOC/1€10BATEIbLHOCTH.
a) OGecrnieueHre 4YyBCTBUTEIBHOCTH 110 TOKY B KOHIIE 30HbBI PE3EPBUPOBAHMUSI.

K _ IZKS’.MI/IH
gy - i )
2 PHM
rae 1,5,y - MMHUMAIbHBIA TOK B 3amuTe npu K3 B KoHIIE 3a1MIIaeMOii 30HEI, A;
I,,,,, - NEpBUYHBIN TOK cpabaTeiBaHKs TOKOBBIX pene PHM, A;
K, =12 - koopduunueHT UyBCTBUTEIBHOCTH IO TOKY IIPU IMOBPEXKICHHUAX B KOHIE 30HBI
pEe3epBUPOBAHUS.
Torpa:
I _ 12 K3.MHUH
s 2PHM — K
= q
pu
> Bommsu mun 220 kB Bparckoit I'9C: 1,,,,,.. =125 A - MUHUMaIBbHBIA TOK B MECTEe YCTaHOBKU
= :
3 3anmThl pu ogHodazHoMm K3 Ha 3emmo BOam3u muH 220 kB Bparckoit '9C, pexxuM cucteMsl
MHHUMAJIbHBIN.
125
=——=104A.
E 2 PHM 1,2
[s=)
2 Ha mmnax 220 kB IIC 220 kB Omnopwast: I, ,,; =261 A - MUHMManbHBI TOK B MecTe
r§ YCTAHOBKH 3alUThI npu oxHodaszHoM K3 Ha 3emmto Ha mmuax 220 kB IIC 220 kB OmnopHnas,
= pEeXUM cucTEMbl MUHUMaIbHBIN, AT- 2 oTkimoden, [IICB BkiroueH.
261
=——=217A.
] 2 PHM 1,2
=
s /lucm
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Ha mmuax 220 xB Bparckoro IIIT 500 kB: 1, ., =234 A - MUHUMaNbHBEIH TOK B MeCTe

yCTAaHOBKH 3amuThl npH AByx(pasnom K3 Ha 3emmo Ha mmHax 220 kB Bparckoro IIIT 500 kB,
PEKUM CUCTEMbl MUHUMAJIbHBIH.

~ 2% 195,
1,2

2

2 PHM

0) Orcrpoiika oT ynanéuusix K3 3a tpanchopmaropamu

Jyis orpaHuYeHHs TIIyOMHBI 30HBI PE3EPBUPOBAHMSI C IIEIBI0 MCKIIFOUCHUS M3JIMITHETO JCUCTBUS
pe3epBHOM 3ammThl Tpu  yaaneHHbIX K3 3a TpaHchopMaTopoM HEOOXOIMMO IPOU3BECTH
OTCTPOMKY:

I > IZK3.TP.M1/[H
2PHM-P — K s
H

rie K, =1,5+4 — xoadduunent HageKHOCTH, ONPEACIAIOMINA YyBCTBUTEIBHOCTh PE3ePBHOM
3aIlUTHI;

IZK')’.TP.MI/[H
MecTe ycTaHoBKM 3amuThl npu K3 3a Tpanchopmatopom, A.

[Tospexnenue 3a AT TIC 220 kB Onopuas: 1, . vum

ycTaHOBKM 3amuThl Tipu JByxdazHom K3 na 3emmo 3a AT-1 TIC 220 kB Omnophas, pexum
CUCTEMbI MaKCUMAaJIbHBIH.

87
>——=58+22A.
2 PHM 1’5 4

— MHHHMAJIbHOC 3HA4YCHHC TOKa O6paTHOI71 MMOCJICAOBATCIbHOCTHU, IIPOTCKAIOLICIO B

=87 A - MUHUMAJIBHBEIA TOK B MECTE

Ha mmuax 500 kB bparckoro IIIT 500 xB: [/ =136 A - MUHUMaJIBHBIA TOK B MECTE

YCTaHOBKHM 3amuThl Tipu ogHodaznoM K3 na 3emumro Ha mmHax 500 kB Bparckoro I1IT 500 kB,
PEXHUM CUCTEMBI MAKCUMAIbHBIM.

I > 136 =91+34A.
,5+4

2 K3.MUH

2PHM —

b

[To TexHHYEeCKUM BO3MOXKHOCTSIM TepMmuHaia nopor cpadareiBanuss PHMOII o Toky obpaTHoii
MocIeI0BaTeNbHOCTH perynupyercs B npeaenax (0,04...0,5)-1,,,,, =(0,2...2,5) A (Btop.). Takum
00pa3oM, BO3MOKHBIH JJMana30H YCTaBKU:
=(0,2...2,5)-600/5 = (24...300) A

12 PHM

Ilpunumaem:
1 =100 A (mepB.)
100

2 PHM-P

= 0,83 A (BTOp.)

i Ly pi—p = m
§ UyBCTBUTEIBHOCTh IIPU BEIOPAHHOW yCTaBKE B 30HE PE3€PBUPOBAHUSA:
= s nospexaenns y muH 220 kB bparckon I'DOC K, =125/100 =1,25;
s nopexaennsa Ha muHax 220 kB I1C 220 xB Onopnas K, =261/100 =2,61;
o Ui noBpexaeHns Ha muHax 220 kB bparckoro I1IT 500 kB K, =234/100 =2,34.
o UyBCTBUTEIHHOCTH 00ECTIEUNBACTCS.
= Br100op ycTaBKM 110 HANPSIKEHUIO 00PATHOM MOCJIeI0BATEJIbHOCTH.
a) OTcTpoiika OT HanpsHKeHUST HeballaHCa B HOPMaJIbHOM PEKHME.
Uspie =0,06-U pyy
= [To maHHBIM SKCIIEPUMEHTOB W OMbBITA AKCILTyaTallMd TPH TAKOM HAaINpSHKEHWU cpabaThIBaHUS
; /lucm
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o0ecrieynBaeTcsl OTCTPOMKa OT HANpsDKeHUs HeOanaHca B pacYeTHOM (Harpy304HOM) pexKHMe.

U, pins =0,06-100=6B (s10p.)

6) ObecnieueHne YyBCTBUTEIILHOCTH 110 HAMIPSKEHHUIO B KOHIIE 30HBI PE3€PBUPOBAHUSI.
U

2
Kq _ K3.MHUH

UZPHM
rne U,,; .,y — 3HAUEHHE HANpPsHKEHUS OOPaTHOM IIOCNENOBATEIbHOCTH B MECTE YCTAHOBKH

3

3amuThl pu Metauinyeckom K3 Mexay ¢dazamu B KOHIIE 30HBI PE3EPBUPOBAHUSI B PEKUME C
HaWMEHBIIINM 3HAYEHUEM 3TOr0 HaNpsKeHus, B;

U, — yeTaBKa cpabareiBanust MT3 no HanpsikeHHo 0OpaTHOM IOCIe0BaTeIbHOCTH, B.
Torpa:
U _ 3U2MHH
2PHM — s
KLI

IloBpexaeHue B KOHIIE 30HbI pe3epBupoBanus, K, =1,2.

BOmnsu mun 220 kB bparckoit I'DC: 3U, ;. = 6,27 KB - MUHMMalbHOE HANPSIKEHUE B MECTE
YCTaHOBKHM 3amuThl nipu oanodaznom K3 Ha 3emito BOm3u mmH 220 kB Bparckoit I'DC, pexum
CUCTEMbI MaKCUMAaJIbHBIH.

U —ﬂ=5,23KB.

2PHM —
s

Ha mmnax 220 xB I1C 220 kB Onopnas: 3U, K3 MU

MeCTe YCTaHOBKHM 3amuThl npu onHodasHom K3 wa 3emumo nHa mumuax 220 kB IIC 220 kB
OnopHasi, pexX1M CUCTEMbl MAKCUMAIIbHBIH.

U —%=11,57KB.

2PHM ~

=13,88 kB - MuHHMMaNbHOE HaIpsOIKEHUE B

b

Ha mmnax 220 kB bparckoro IIIT 500 xB: 3U, ;i
MECTe YCTaHOBKM 3amuThl mnpu aAByxpazHom K3 Ha 3emmo Ha mmHax 220 kB
Bbparckoro I1IIT 500 kB, pesxumM cuctemMbl MakCUMaIbHBIM.

U —@=11,86KB.

2PHM —

=14,23 kB - MuHUMAaIBLHOE HAIPSDHKEHUE B

b

ITo TexHMYECKUM BO3MOXHOCTSIM TepMHHajia mopor cpabatsiBanuss PHMOII no HampspkeHH:o
o0OpaTHO! TMocieoBaTeNbHOCTH peryiaupyercs B npegenax (0,5..5) B (Brop.). Takum oGpazom,
BO3MOJKHBIN AMANa30H YCTaBKU:

U, oy =(0,5...5)-220000/100 = (1100...11000) B
o Ilpunumaem:
= U,pipsp =35,2KB (meps.)
o 5200
U =————=2736B (BTOp.
2P 920000/100 (sTop.)
§ UyBCTBUTEIHHOCTH IPU BEIOPAHHOMN yCTaBKE:
= aust mospesxaenus y muH 220 kB bparckoit 'DC K, =6,27/5,2=1,2;
r§ nus nospesxaenus Ha muHax 220 kB I1C 220 kB Onopras K, =13,88/5,2=2,67;
= 1u1s1 moBpeskeHus Ha muHax 220 kB bparckoro IIT 500 kB K, =14,23/5,2=2,74.
UyBCTBUTEIHHOCTH 00ECTIEUNBACTCS.
; /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

bnoxupyroniee PHMOII He ucnone3yercst, ycTaBKU IPUHUMAEM MaKCUMaJIbHO BO3MOXKHBIMH.
[To TexHUYECKUM BO3MOXKHOCTSIM TepMHuHaia mopor cpadareiBanus PHMOII no Toky oOpaTHOiA

nocieaoBaTenbHOCTH peryaupyercs B npeaenax (0,04...0,5)-1,,,,, =(0,2...2,5) A (Brop.). Takum
00pa3oM, BO3MOKHBIN 1Mana30H yCTaBKU:

I, =(0,2..2,5)-600/5 = (24...300) A

Ipunumaem:

1 =2,5 A (BTOD.)

1 =300 A (mieps.)

2 PHM-F

2 PHM-F

[To TexHMYECKUM BO3MOXHOCTSIM TepMHHaia mopor cpabatsiBanuss PHMOII no nampsokeHuio
o0OpaTHOH MmocienoBaTensHOCTH peryaupyercs B npenenax (0,5...5) B (Brop.). Takum oGpa3zom,

BO3MO)KHBIﬁ auara3oH YCTaBKI/IZ
U, iy = (0,5...5)-220000/100 = (1100...11000) B

Ilpunumaem:
Uy pin—s =11KB (meps.)
Uspmi-s =SB (Brop.)

3.6. Bb16op ycTaBOK M3MePUTEIbHBIX OPraHOB 0JI0KHPOBKH
oT OpockoB HamMarHu4YuBamwmero Toka (bHT)
Hnsa HecpabateiBanus TH3HII or OpockoB HaMarHMYMBAIOMIETO TOKa MPEeIycMOTpeHa
OJIOKMPOBKA TI0 COOTHOIIEHHWIO JCHCTBYIOIIMX 3HAYEHUH BTOPOH M OCHOBHOW T'apMOHHUKHU
YTPOEHHOT'O TOKAa HYJIEBOU MOCJIEI0BATEIbHOCTH.

VYcTaBKy OopraHa OTHOIIEHHSI TOKa HYJIEBOW IOCIIEIOBATEIbHOCTU BTOPOl TapMOHUKH K TOKY
HYJIEBOH MOCJIE€0BATEIbHOCTU IIEPBOM FrApMOHUKHU IPUHUMAaeM 1o ymomdanuto 0,04.

3.7. ABTOMaTH4YeCcKOe YCKOpPeHHe TOKOBOM 3alIUThI OT 3aMbIkaHuii Ha 3emuti0 (AY TH3HII)
ITox aBTOMaTHYECKOE YCKOPEHME 3aBOJUTCSA CTYNEHb C K, ~2 B KOHLE 3aIlUINAEMOM 30HBL
Ilpunumaem AY nns tpetweit crynenn TH3HII, Tep AY TH3HII = 0,4 c.

3.8. OnepaTuBHO€e yCKOpPeHHE TOKOBOIi 3a1IUTHI OT 3amMbIkaHuii Ha 3emutio (OY TH3HII)

ITon onepaTuBHOE YCKOPEHHE 3aBOJNTCS CTYNEHb, 3alllMIIAIoNIas JMHUO ¢ K, =1,5.
Ilpunumaem OV nns tpetbeit crynenu TH3HII, Tep OY TH3HII = 0,5 c.

N3m.
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4. Mexnayda3nas TokoBas orceuka (MDPTO)

BricTponelicTByromasi TOKOBasi 3amiMTa (TOKOBash OTCEYKa) IMpeAHa3HauyeHa JJii MTHOBEHHOTO
OTKJIOUEHUs ONM3KkuX MeTainueckux K3.

[To ycnoBHIO CENEKTUBHOCTH, TOKOBAsi OTCEUKa 0€3 BBIACPKKM BPEMECHH HE JOJKHA padoTaTh 3a
npeneiaaMu 3anuimaeMoi uHud. Tok cpabaThiBaHMs BBIOMpAETCs HAUOONBIINM U3 CIEAYIOIINX
YCIIOBUIA:

1) OtcTpoiika OT MaKCHUMAaJIbHOTO TOKA HArPy3KHu:

K H K an g

>

c3 PAB.MAKC >

B
rae K, =11 - koodduuueHT 3anaca;
K, =09 - xo3ddunueHT Bo3Bpara;
Koy =15+2,5 - xoadduunent camosarycka 3J1eKTpoJBUraTeeH;

Ipisruce =600A - mepBuyHblii paboumii MakCHUMalbHBIA TOK HAarpy3ku, COOTBETCTBYET
HOMUHanbHOMY TOKY TT.

1,1-2,5
I, >2=—"=-600=1833 A

2

2) Ortcrpoiika OT MaKCUMaIbHOTO Toka npu K3 Ha mHUHAX TPOTHUBOIMOIOKHON MOICTAHIHH

Ic,3 2 Kore g saxc s

rnie K, =12+13 — xoddp¢dunmesT OTCTPONKH, YUUTHIBAIOIIMN MOrPEIIHOCTh TOKA
cpabaThIBaHUs U MOTPEIIHOCTH B pacuete Toka K3;

Iy \yixc - NEPBUYHBIN MaKCUMAaJbHBIM pacueTHBIM TOK B (pa3e B MECTE yCTaHOBKHM 3amuThl pu K3
HAa IIMHAX MOJCTAHLIUY B KOHIIE JINHUU.

B pexumMe 1BYCTOPOHHEro MUTaHUS 3amuinaeMoi TuHuu 1, . =1363 A npu tpexdpaznom K3
Ha mmHax [1C 220 kB IlokocHoe B MmakcumanbHOM pexkume cuctemsl, AT-3 [1C HoBo-3uMuHckas
otkiodeH. [Ipu BBoge B cxemy AT-3 na I1C 220 kB (IIT 500 kB) Tynyn mpu Tex ke yCIOBHIX
Iy vpawe =1618 A

B tynukoBoMm pexxume 3amumaemoit iuHuM 1, - =1390 A npu tpexdaznom K3 na mmnax I1C

220 xB IlokxocHoe B MakcumanbHOM pexxume cuctembl, AT-3 [IC HoBo-3umuHCKas OTKIIIOUEH.
IIpu BBOme B cxemy AT-3 ma I[IC 220xB (IIII 500 xB) TynyH mpu Tex e YCIOBHUSX
Iy vpaxe =1655 A

I.,>13-1390=1807 A
I.;213-1655=2152 A —mpu BBOJE B cxeMy AT-3 na I1C 220 B (IIT 500 kB) Tynys.

=
g 3) Orcrpoiika oT MakcumansHOro toka npu K3 na mmuax 220 xB I1C 220 xB (ITIT 500 xB)
< Tynyn

IC,3 2 Kore L g saxc s

rie K, =12+13 — xoddpdunmesT OTCTPONKH, YUIUTHIBAIOIINI MOTPEIIHOCTh TOKA
g cpabaTbhIBaHUs U MOTPEIIHOCTh B pacueTe Toka K3;
r; Iy y1ixc - IEPBUYHBIN MaKCUMaJbHBIM pacueTHbIN TOK B (ha3e B MeCTe yCTaHOBKH 3amuThl pu K3
g Ha IIMHAX MOACTaHIIMK, HA KOTOPOH YCTaHOBJIEHA 3alllUTa.

B pexume AByCTOPOHHETO MUTaHMA 3amuIiaeMont muaun 1, ., =1252 A npu tpexdaznom K3

Ha muHax 220 kB TIC 220 kB (IIIT 500 xB) Tynyn B MakcUMaiabHOM pexume cuctemsl. [Ipu
s BBoJIe B cxemy AT-3 ma I1C 220 kB (I1IT 500 kB) Tynyn npu Tex ke ycnoBusix I . =1229A.
; /lucm
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I.;213-1252=1628 A
I.; 2131229 =1598 A — ipu BBOJZIE B cxemy AT-3 na I1C 220 xB (IIIT 500 kB) Tynyn.

4) Ortcrpoiika OT MaKCUMaJIbHOI'O TOKA IPU KaYaHUSIX

Ic,3 2 Kore 1 gay saxc

rne K, =L1+1L2 — xo3bduuueHT OTCTPOMKH, YYUTHIBAIOIIUM MHOrPEIIHOCTh TOKa
cpabaTbIBaHUA U OTPEIIHOCTh B pacuete Toka K3;

Ity viaxe — IEPBUYHBINA MAKCUMAaJbHBII PACUETHBIM TOK IIPH KauyaHUSIX.

MakcumanbHbIi TOK Kauanuii cocrasiser 1470 A.
ITpu BBO#E B cxemy AT-3 na I1C 220 kB (ITIT 500 xB) Tymnyn npu tex xe ycnoBusax— 1500 A.
I, >1,2-1470 =1764 A

>1,2-1500 =1800 A — ripu BBoJie B cxemy AT-3 na I1C 220 kB (ITIT 500 kB) TymnyH.

IC‘3

4) OGecrieyeHne 4yBCTBUTEIBHOCTH NpH MexaydasHom K3 B Hayane 3amuniaeMoil JTUHUU B
MUHHMaJIbHOM peXHMe pabOThl CETH:

— IKAMI/IH 212

c,3

K

q

rae K, - ko3hGuIMeHT 4yBCTBUTEIBHOCTH;
Iy vy - MAHEMAJIBHBIA TOK, IPOTEKAIOIIUI B MECTE YCTAaHOBKH 3alUTHI IIpH AByX(azHoMm K3 B

HayaJie 3allMIIaeMOH JIMHUY;
I ; - ycTaBKa 1o TOKy cpabaTbIBaHus.

Torna:

< IK.MI/IH

I..<
@3 1,2

MuHMMaNbHBIM TOK, IPOTEKAIOLMI B MecTe YCTAaHOBKM 3allluThl Ipu AByxda3zHoM K3 B Hauane
3amumiaemMoit muHuM Boau3u muH 220 kB TIC 220 kB (IIIT 500 kB) TynyH, coctaBnser 2469 A.
ITpu BBOzE B cxemy AT-3 na I1IC 220 xB (IIIT 500 kB) Tynyn npu tex e ycnoBusx — 3767 A.

I., <2469/12 =2057,5A

I.,<3767/12=3139 A

Jlnana3oH ycTaBKM [0 TEXHUYECKUM BO3MOXKHOCTSIM TepmuHana 0,2...175 A (Btop.).

Ilpunumaem IEWCTBYIOLYIO YCTaBKY:
1'% =2000 A (meps.)

S 2000

= 1% = =" =16,67 A (Brop.

g 3= €00/5 (BTOp.)

2 IIpu BBome B cxemy AT-3 TIC 220 kB (IIII 500 xB) TynyH ycrtaBka Mo>eT OBbITb NpHHSITA

2200 A (meps.).

=

; /lucm
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5. HeceaexTuBHasi TokoBas 3amuta (T3H)

T3H BBOAUTCS aBTOMATUYECKH IIPU HEUCTIPABHOCTHU LIENIE HATIPSKEHMUSL.

Bb100op ycTaBKM MyCKOBBIX OpraHOB, paboTaromux mo ¢aszHsiM Tokam (MakcuManbHas TOKOBas
3amurta (MT3)).
1) Ortcrpoiika OT MaKCUMaJIbHOI'O TOKAa Harpy3KH JIMHUU

I > KOTC ]
c3 = K HAIP.MAKC ?

B

rae K ;. =11+1,2 —xoadurment orcrpoiiky;

K =0,95 — xoadduireHt Bo3Bpara 3aiuThl;

I irpire = Kear L pagaaxc - MAKCHMAIBHBIA TOK HArpy3KH JIMHHHM, C Y4ETOM CaMoO3aIycKa
JJIEKTPOIBUTATEIIEH;
Ios e =600 A - mepBuuHbId pabouuii MakCHMajbHBIH TOK HArpy3Kd, COOTBETCTBYET
HOMHHaIbHOMY TOKY TT;
Kqy =15+20 - OPUEHTHPOBOYHOE 3HAUCHUE kod¢dunmenTa camo3arrycka
3JIEKTPOJIBUTATENECH.
1,2

I.;2 :2-600=1516 A

' 95

2

2) Bb16op ycTaBKHU 110 YCIOBUIO 00ECTIEUEHHUS YyBCTBUTEIBHOCTH

MHH MUH
K,="%—>12>1.,<-%5—,
I 1,2
c3 >
MHUH o
rac I K3 — MUHHUMAJIBbHBIM TOK B MCCTC YCTAHOBKH 3alllUTHI IIPpU Memﬂy@ammx K3 B KOHIIC

3alMUIaeMoro ydacTka.

ITpu K3 na BJI Bo3ne mmn 220 kB IIC 220 kB Onopxas npu kackagHoM otkitoueHud K3 Ha BJI
co Bcex ctopoH, kpome I1C 220 kB (ITI1 500 xB) Tynys:

I — 864 A
K3 = - HpI/I I[ByX(I)aBHOM 3aMbIKAHHUHU Ha 3CMJIIO B paC‘{eTHBIX yCJ'IOBI/I}IX, CHUCTCMA B

MUHHUMaJIbHOM JieTHeM pexxuMme. Ilpu BBozme B cxemy AT-3 na IIC 220 xB (ITIT 500 kB) Tynyn
IIpH TeX ke yciaoBusx — 990 A.

1, <22 7204
1,2

b

990

= I, < e =825 A —npu BBoze B cxemy AT-3 na I1C 220 kB (IIIT 500 kB) TymnyH.
3 ITpu K3 na BJI Bozne mun 220 kB bpatckoro I1IT 500 kB nmpu kackagaoM otknrouennn K3 Ha BJI
co Bcex ctopoH, kpome T1C 220 kB (I1I1 500 xB) Tynys:
I =803 A
5= - pu ABYX(a3HOM 3aMBIKAaHUU Ha 3€MJII0O B PACUETHBIX YCIIOBHSX, CHUCTEMa B
% MUHUMAaJIbHOM JeTHEM pexume. [Ipu BBoge B cxemy AT-3 na IIC 220 xB (IIII 500 xkB) Tynyn
= IpH TEX XKe yCIoBHsax — 912 A,
S 803
= I, <——=0669A
1,2
912
I, < 2 =760 A —npu BBoze B cxemy AT-3 na I1C 220 kB (IIIT 500 kB) TymnyH.
; /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

[Tpu K3 na BJI Bo3zne mmu 220 kB bparckoit 'DC npu kackagnom otkimouennu K3 Ha BJI co
Bcex ctopoH, kpome T1C 220 kB (II1 500 kB) Tynys:

I — 782 A
K3 = - HpI/I I[ByX(l)aSHOM 3aMbIKAHUHU Ha 3CMJIFO B paC‘IeTHbIX yCJ'IOBI/ISIX, CUCTeMa B

MUHHMaJIBHOM JieTHeM pexxume. [Ipu BBome B cxemy AT-3 na I1C 220 kB (IIIT 500 xB) Tynyn
IIPU TEX K€ yCIOBUsIX — 885 A.

782
I, <—=652A
3=

b

I, < % =738 A —ipu BBoze B cxemy AT-3 na [1C 220 xB (IIIT 500 kB) TynyH.

b

[TpuHUMaeM ycnoBHe 00eCTIeYCHUsT YyBCTBUTEIBHOCTH OTIPEICIISFOIINM.
JlnanazoH yCTaBKH 10 TEXHUYECKUM BO3MOXKHOCTSIM TepmuHana 0,2...175 A (Btop.).

Ilpunumaem:
1M =650 A (neps.)
650
IMB = ——_ =542 A (Brop.
€3 T 600/5 (BTOp.)

IIpu BBOozme B cxemy AT-3 IIC 220 kB (IIII 500 xB) Tynyn ycraBka MOXeT ObITb HpUHSATA
730 A (meps.).

Brigepxka Bpemenun T3H ngomknHa OBITH OTCTpOCHAa Ha CTYNEHBb CEJIEKTUBHOCTH At=0,5¢ ot

BoliepkKH BpeMeHn MDTO. Ipunumaem: t., =0,5¢.

/lucm
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6. ABTOMaTHKA NOBTOPHOro BKJIK4YeHusi (AIIB)

Jlid 3amuinaeMon JInHuM npuMensercs onHokparoe TAIIB.
VYcerasku AIIB-1 u AIIB-2 nprHuMaeM 0JIMHAKOBBIMH.
AIIB-1 — AIIB mwmn, a AIIB-2 — AIIB nuHumn.

Bri6op BeIIepxkKH BpeMeHH Ha cpabateiBanue AIIB.

1) Bbinepkka BpeMEHH JOJDKHA OBITH OOJIbIIIE BPEMEHHM T'OTOBHOCTH IMPHUBOAA UIA pabOTHI Ha
BBIKJIIOUEHHE

Uame = Ui F s

rue t,,, = 0,3 ¢ - BpeMs FOTOBHOCTH IpUBOJa BeIKiItogarens PO 3AP1DT-245;

tyn =03+05¢ - Bpems 3amaca, y4YHTHIBAIOIICE HEIOCTOSHCTBO U BPEMEHHYIO

tI"H
IOrpCIIHOCTb.
f s =03+05=08c

2) Brigep:kka BpeMEHHU JOJDKHA YYUTBHIBATH OCOOCHHOCTH CXEMBI COCTUHEHHUS SHEProOOBEKTOB,

MOCJICAOBATCIIBHOCTDL U YCIIOBUA BKIIFOYCHUA BBIKJIIOYaTEIIeH

2 1 2 1 1
s _t3Alll _t3Alll Y lomn —Yomnr — ek +t,ZZ AN D

2 “ o
rac t3Au1 - BBIACPIKKA BpPCMCHU BTOPOU CTYIICHU P3 pacCIIoJIO’KCHHON Ha ITPOTHUBOIIOJIIOKHOM
KOHIIC JIMHHUMH,

t - HauMeHbluas Bblaepkka BpemeHu P3 mpu K3 BOmusu mmn (IIC 220 kB (ITIT 500 xB)

3
Tynyn, nepsas crynens /I3 u TH3HII - 0 c);

t) s - BPEMs OTKJIIOUEHHS BHIKIIIOUATENIS, PACIIONOKEHHOTO HA POTHBOIOI0XHOM KOHIIE JTHHUH;
IIOTK,] - BpeMsl OTKJIFOUYECHHs BBIKJIFOYATENs, Juisi Kotoporo BeiOupaetrcs AIIB (PO 3AP1DT-245;
0,037 ¢);

tys - BPEMs BKIIOUEHHS BBIKIIOUATENs, VISl KOTOporo Beibmpaercs AIIB (PD 3AP1DT-245;
0,055 ¢);

t;=01+0,3¢ - Bpems nenmoHn3anuy;

tyn =0,5+0,7¢ - Bpemst 3anaca, yquThIBaroIiee BPEMEHHYIO MOTPEIIHOCTb.

TIC 220 kB ITokocHoe, BTOpas cTynens MT3 — ¢, w =45¢; tomen = 0,75¢ (K3+O/T)
t s =45-0+4+0,75-0,037—-0,055+0,3+0,7=6,158c
TIC 220 kB OnopHast, BTopas cTynens 33-220 — £, w =38¢; tomn =0,05¢

=
o toams =3.8—0+0,05-0,037 —0,055+ 0,3+ 0,7=4,758c
= Bpatckuit ITIT 500 kB, Bropas cTynens 33-220 — 12, w =23¢; tomen =0,05¢
- toams =2,3—0+0,05-0,037-0,055+0,3+0,7=3,258¢
5 Ilpunumaem CymecTByIOUYIO BBIIEPKKY BPEMEHHU: 1, ., =4,6C
5
= Br16op BeIIepxkKu BpemeHu roroBHocT AlIB.
S Boigepkka BpeMEHHM TOTOBHOCTM K TIOBTOPHOMY JIEWCTBHUIO BBIOMpAeTcss HCXOAs U3
= HE00X0AMMOCTH obecnieueHust OJHOKpaTHoro JneiictBus AIIB mpu MOBTOPHOM BKIIIOUYEHMH HA
ycrounBoe K3 W, COOTBETCTBEHHO, JOKHAa OBITh OTCTPOEHA OT HAWOOJbIIEH BBIIEPKKU
‘ BpeMeHH JieicTBusA P3A B aTOM pexnme
; /lucm
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B3aM. unb. N°

Modn. u dama

MHB. N° nodn.

Lror = tsummae T omn + Lo

TAC Loy makc
noBpexaeHue (uetBeptas crynedb TH3HII - 7,7 ¢);

tomen = 0,037 ¢ - Bpems oTkimoueHus Beikimouarens PO 3AP1DT-245;

tyn =0,3+0,5¢ - Bpems 3amaca, y4uTBIBAIOIEE BPEMCHHYIO IIOTPEIIHOCTb.

tyor =7,7+0,037 +03=8,037 ¢

Ilpunumaem:
tiror =8¢

- MaKCHUMaJIbHOC BpCEMHA ILCI\/JICTBI/ISI 3alllUThI ITOCJIC BKJIIOYCHHSA Ha YCTOFIHHBOG

Wam. |Konyd| /lucm |N° dok | Medn. | Nama
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CTO 56947007-
29.120.70.200-2015

BK2KH.656316.004-
33.01 PO

IIpaBuia TEXHUYECKON SKCIUIyaTallMM JJIEKTPUYECKUX CTAHLUHN U
cerert PD, 2003 1.

IIpaBuna ycTpOMCTBA 3IEKTPOYCTAHOBOK, IIECTOE U CEAbMOE
W3/1aHHE, TONOJHEHHOE C UCIPABIICHUSMM;

[[Tabanq M.A. Pacdersl pesneiHONW 3allUTBl W aBTOMATUKH
pacnpenenuTenbHbix cerei: Monorpadusa./M.A. la6aa. — Cno.:
[MOUIIK, 2003. — 4-e u3x., nepepad. u gom. — 350 crp., ui.
PykoBopsimue ykazaHuss 1o penedHoM 3amure. Bem. 7.
Juctanuuonnas 3amuta auHui 35-330 kB, uza. Dueprus, 1966,
172 c. c uepr.

PykoBonsmme ykasaHuss 10 peneilHod 3amure. Beim. 9.
Juddepennmanbao-ha3Has BICOKa4yacTOTHAs 3amuTa JuHuu 110-
330 kB. — M.: Dueprus, 1972. — 113 c.

PykoBopsume yka3zanus no penerHoi 3amure. Boin. 12. TokoBas
3alUTa HYJIEBOM IOCIEI0BAaTEIbHOCTH OT 3aMbIKaHMM Ha 3eMIIIO
suanit 110-500 kB. Pacyetsl. — M.: Dueprus, 1980. — 88 c., ui.
MunuctepctBo sHepretuku Poccuiickoit @enepanuu (MuH3HEPTO
Poccun). [Ipukas ot 13 deBpans 2019 r. Nel01 «O6 yrBepxaeHun
TpeOOBaHMII K OCHALICHUIO JIMHUKM  JJIEKTpomepenadyd U
o0opynoBaHus 00BEKTOB ANEKTPOIHEPIeTUKU KJIacCCOM
HanpspkeHus 110 kB u Bele ycTpolcTBaMHM M KOMILIEKCaMU
peleHOW 3alluThl W aBTOMATHKW, a TakKe K MPUHLMIAM
(YHKIIMOHUPOBAHUS YCTPOMCTB U KOMIUIEKCOB PEICHHOM 3aIIUThI
1 aBTOMAaTUKU.

Metoauyeckue ykazaHus IO pacu€Ty U BbIOOpY MapaMeTpoB
HAcCTPOUKH (YCTaBOK) MHUKPOIIPOLIECCOPHBIX YCTPOUCTB peleiHOM
3amuThl U aBToMatuku mpousBojgctBa OO0 HIIT «3KPAy,
«ABB», «GE Multiliny «ALSTOM Grid»/«AREVA» s
BO3AYIIHBIX M KaOenbHbIX JuHUM 110-330 kB. Crangapr
opranuzaiuu OAO «®CK EDQCy. [lara BBeaenus: 27.04.2015.

MukponpoiieccopHble OJIOKH pelelHON 3alluThl U aBTOMAaTHKU
cepun bBOMII PVY-/IB. PykoBoacTtBo mo skcmyaranuu. M3m.3 or
20.01.2020 roma. AO «UDA3».

Metoaudeckue yka3zaHus K pacueTy yCTaBOK JHUCTAaHIMOHHON WU
TOKOBBIX 3amuT ycrpoicts cepun BOMII JIT3. Yeboxkcapsr 2010.

= AO «UDA3».

i 11 BKOKI.656457.021-63 | [lIkad 3ammtsl muauii 1 AYB npucoenunenuit 110-220 kB tumna

2 PO IM3JI-63. PykoBoactBo 1o akcmryaranuu. AO «49A3».

=

; /lucm
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MpunoxeHwne 1
k 002/094-PP3 ot 11.2020r

BnaHk yctaBok 1 HacTpoek yctpouctea BKXXW.656316.004-33.01 BAMI PY-[B

MpegnpusaTue: dunmnan OAO «MICK» 3anagHble aneKTpuyeckue cetu
MoactaHums: NMC 220/110/10 (MM 500) kB TynyH
MpucoeanHeHwue: BJ1 220 kB TynyH — NokocHoe

RH 02: MapameTpkl npucoeanHeHUs

Lar 3aBopckoe
HaumeHoBaHue Ownana3oH nameHenmsi| anavenme 3HauyeHue
Ineps n, A 1..12000 - 600 600
Bbi6op una:
IBTop n, A 1 - 5 5
5
IBX n, A - - 5
Uneps’" n, KB - nepBMYHOE HOMMHAaNbHOE HanpPsKEHWe NPUCOEANHEHUSI 0.22.650 0.01 110 220
(nnHenHoe)
Bbi6op una:
100
UBTop n, B - BTOpUYHOE HOMUHanbHOEe HanpsbkeHne npucoeguHenns 110 100 100
(nnHenHoe) 127
380
220
UBx n, B - BXoOHOE HOMUHANbHOE HanpsiKeHWe NPUCOEANHEHWS] ) ) 100
(nnHenHoe)
YaenbHoe peakTMBHOE CONMPOTUBIEHME NNHUKN, OM/KM 0.001..65.535|0.001 1
Homep siuenkn PY 0..65535 - 0 0
Bbi60op un3:
YepepnosaHue a3 ABC - ABC ABC
ACB
kTpTTHIN napann.nuHum 1 - koadpcpuumeHT TpaHchopmaumm Toka 1.6000 0.1 25 1
HYNEeBOW NOCNeaoBaTENbHOCTM NapannenbHon NMHnm 1 " ’
IBXON, A - HOMUHAnNbHbLIA BXOOHOW TOK HyrneBoOW NocnegoBaTenbHOCTN |- - 5
MakcmmanbsHoe cooTHoweHne 310 napannenbHbIX IUHUIA 0.5..2 0.001 1.35 0,5
IBX 0TO N, A - HOMUHanNbHbIV BXO4HOW TOK 0T6Opa - - 0.2
RH 14,23: YcraBku
3aBoackoe 3HayeHue ”
3HayeHue
HaunmeHoBaHue Owvana3oH LWiar (ans
M3MeHeHus . BO B B
aKTUBHOW | BTOPUYHBIX| NEPBUYHBIX (OTHOCUTENbHbIX
rpynnbl)
AKTMBHas rpynna yctaBok 1..16 rpynna - 1 rpynna [MepeknioyaeTcs nporpammoit yCTporcTea
[OucTtaHUMOHHas 3awmTa
Beog [O3-93-1 Bkn/OT1kn - OTkn OTkn
ObpaTtHoe HanpaBneHve O3-$3-1 Bkn/OTkn - OTkn OTkn
R cpabatbiBaHus [13-$3-1 0.2..100 Om 0.002 Om |20 ZHoM 100 Om 1833 Om
X cpabatbiBaHus [3-$3-1 0.2..100 Om 0.002 Om |20 ZHoMm 100 Om 1833 Om
T cpabaTbiBaHus O3-93-1 0..120c 0.002 ¢ 3c 120 c
Bbi6op u3:
OTkn
Beog BK A3-93-1 EK-6 - OTkn OTkn
BK-m
@1 cpabaTtbiBaHus O3-®3-1 45..90 - 60 60
®2 cpabaTtbiBaHus O03-03-1 -80..0 - -30 -30
@3 cpabaTbiBaHus O3-$3-1 90..180 - 110 110




RH 14,23: YcTaBKu

3aBopckoe 3HaueHue ”
HanmeHoBaHue AvnanasoH War 3Ha(l;ﬁ:v'e BO B B
vsmenenna aKT“BHO‘f' BTOPMYHbIX| NEPBUYHbIX |OTHOCUTENbHbIX
rpynnbi)
®4 cpabaTtbiBaHus O03-03-1 -45..0 - 0 0
R Bbipesa 3-$3-1 0.2..100 Om 0.002 Om |12 ZHom 100 Om 1833 Om
® Bbipesa [13-$3-1 0..60 - 20 20
Beog [13-93-2 Bkn/OT1kn - OTkn OTkn
ObpaTHoe HanpaBnexue O3-$3-2 Bkn/OTkn - OTkn OT1kn
R cpabatbiBaHusa 03-93-2 0.2..100 Om 0.002 Om (20 ZHoMm 100 Om 1833 Om
X cpabartbiBaHusa 03-03-2 0.2..100 Om 0.002 Om (20 ZHoMm 100 Om 1833 Om
T cpabatbiBaHusa O3-3-2 0..120c 0.002 ¢ 3c 120 c
Bson BK [13-03-2 ;(%A '(D%Ef‘jf B Otk Orkn
@1 cpabaTtbiBaHus O3-$3-2 45..90 - 60 60
®2 cpabatbiBaHus [13-$3-2 -80..0 - -30 -30
®3 cpabatbiBaHus 13-93-2 90..180 - 110 110
R Bbipesa [13-93-2 0.2..100 Om 0.002 Om |12 ZHom 100 Om 1833 Om
& Bbipesa [13-P3-2 0..60 - 20 20
Beog koHTpons 3U0 Bkn/Otkn - OTkn OTkn
0.0001
UHowm (no
3U0 nycka ¢3 0..1 UHom CBA3K) 0.2 Unom 0 0 0
0.001 Unom
(c nynbTa)
Brnokuposka ®® npu pabore ®3 Bkn/OTkn - OT1kn OTkn
Beog [03-1 Bkn/OT1kn - OTkn Bkn
O6paTtHoe HanpasneHve O3-1 Bkn/Otkn - OTkn OTkn
R cpabatbiBaHusa [3-1 0.2..100 Om 0.002 Om (20 ZHom 0,82 Om 15 Om
X cpabatbiBaHusa [13-1 0.2..100 Om 0.002 Om (20 ZHom 3,98 Om 72,88 Om
T cpabaTbiBaHus [3-1 0..120 ¢ 0.002 ¢ 3¢ 0,2c
Beop BK [13-1 Eg‘ (DB3B?§L Bk - OT1kn BK-6
@1 cpabaTtbiBaHus [13-1 45..90 - 45 80
@2 cpabaTtbiBaHus [13-1 -80..0 - -30 -20
@3 cpabaTtbiBaHus O3-1 90..180 - 110 135
@4 cpabaTtbiBaHus [13-1 -45..0 - 0 0
R Bbipesa [13-1 0.2..100 Om 0.0020m (12 ZHoMm 0,82 Om 15 Om
@ Bbipesa [13-1 0..60 - 20 0
Mopxsat [13-1 ot HeHanp.PC-2 Bkn/OTkn - OT1kn OTkn
Beopg [13-2.1 Bkn/OTkn - OTkn Bkn
Beop [13-2.2 Bkn/OTkn - OTkn Bkn
Ob6patHoe HanpasneHve [3-2 Bkn/OTkn - OTkn OTkn
R cpabatbiBaHua [43-2 0.2..100 Om 0.002 Om |20 ZHoM 1,36 Om 25 0m
X cpabatbiBaHusa [13-2 0.2..100 Om 0.002 Om (20 ZHOMm 6,98 Om 128,03 Om
T cpabaTbiBaHus [13-2.1 0..120c 0.002 c 3c 08c
T cpabaTbiBaHus [03-2.2 0..120 ¢ 0.002 c 3¢ 42c
Beop BK 13-2 J(JC?'\’A ¢%BC1)§L BK - OTkn BK-6
®1 cpabaTtbiBaHust [13-2 45..90 - 45 80
P2 cpabaTbiBaHus [13-2 -80..0 - -30 -20




RH 14,23: YcTaBKu

3aBopckoe 3HaueHue ”
HanmeHoBaHue AvnanasoH War 3Ha(l;ﬁ:v'e BO B B
vsmenenna aKT"BHO‘f' BTOPMYHbIX| NEPBUYHbIX |OTHOCUTENbHbIX
rpynnbi)
@3 cpabaTtbiBaHus [13-2 90..180 - 110 135
R Bblpesa [13-2 0.2..100 Om 0.002 Om |12 ZHom 1,36 Om 25 0m
® Bbipesa [13-2 0..60 - 20 0
Beog 13-3 Bkn/OT1kn - OTkn Bkn
ObpaTHoe HanpasneHue [O3-3 Bkn/OTkn - OTkn OT1kn
R cpabatbiBaHusa [13-3 0.2..100 Om 0.002 Om (20 ZHoMm 4,64 Om 85 Om
X cpabatbiBaHusa [13-3 0.2..100 Om 0.002 Om (20 ZHoMm 20,95 Om 384,1 Om
T cpabatbiBaHus [03-3 0..120 ¢ 0.002 c 3c 6,2c
Beoa BK [13-3 J(%" ¢'33Ef‘1)§‘ B Ok BK-m
@1 cpabaTtbiBaHus [13-3 45..90 - 45 80
®2 cpabaTtbiBaHus [13-3 -80..0 - -30 -20
3 cpabaTbiBaHus [43-3 90..180 - 110 135
R Bbipesa [13-3 0.2..100 Om 0.002 Om |12 ZHom 3,27 Om 60 Om
¢ Bbipesa [13-3 0..60 - 20 35
Beoa 13-4 Bkn/OTkn - OT1kn OTkn
O6patHoe Hanpasnexune [13-4 Bkn/Otkn - OTkn OTkn
R cpabatbisanus 13-4 0.2..100 Om 0.002 Om |20 ZHom 100 Om 1833 Om
X cpabatbiBaHus 13-4 0.2..100 Om 0.002 Om (20 ZHom 100 Om 1833 Om
T cpabatbiBaHus [3-4 0..120c 0.002 c 3c 120 c
Bson BK [13-4 o om0 ] Orin Otkn
@1 cpabaTtbiBaHus 13-4 45..90 - 45 45
®2 cpabaTtbiBaHus 13-4 -80..0 - -30 -30
®3 cpabatbiBaHus 13-4 90..180 - 110 110
R Bbipesa 13-4 0.2..100 Om 0.0020Om (12 ZHoMm 100 Om 1833 Om
@ Bbipesa 13-4 0..60 - 20 20
Beop [13-5 Bkn/OTkn - OTKn OTkn
O6paTHoe HanpasneHue O3-5 Bkn/OTkn - OTkn OTkn
R cpab6atbiBaHusa [13-5 0.2..100 Om 0.002 Om (20 ZHom 100 Om 1833 Om
X cpabatbiBanusa [13-5 0.2..100 Om 0.002 Om |20 ZHom 100 Om 1833 Om
T cpabatbiBaHus 03-5 0.120c 0.002 c 3c 120 c
Bson BK [13-5 S Otin omn
@1 cpabaTtbiBaHus [13-5 45..90 - 45 45
@2 cpabaTtbiBaHust 13-5 -80..0 - -30 -30
3 cpabaTbiBaHus [13-5 90..180 - 110 110
R BbIpe3a 13-5 0.2..100 Om 0.002 Om |12 ZHoM 100 Om 1833 Om
@ Bbipesa [13-5 0..60 - 20 20
KoHTponb gencteusa ctyneHen ot BHH  (Bkn/Otkn - OTkn Bkn
Bri6op un3:
Bei6op 3U0 A3 PacueTH - N3mepeH N3mepeH
MamepeH

kr - koadbcpuLmeHT KomneHcauum 310 -3..3 0.01 0 0
kx - koadppuumeHT kKomneHcauum 310 -3..3 0.01 0 0
krn - koadppuumeHT komneHcauum 310 3.3 0.01 0 0

napanneanon NHUN
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3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Onana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
kxn - KOSd)CbVII:l,VIeHT komneHcauum 310 3.3 0.01 0 0
napannensHou NNHUM
BnokupoBka npu ka4aHusax, nyck A3
Bosspart BK ot P10 Bkn/OTkn - OTkn Bkn
| cpabaTtbiBaHusi DI1 0.05..35 IHom 0.001 IHOoM |2 IHOM 1A 120 A 0,2 o.e.
| cpabaTbiBaHus DI1 rpy6 0.05..35 IHom 0.001 IHom |2 IHom 2A 245 A 0,4 0.e
| cpabaTtbiBaHus DI2 0.04..35 |Hom 0.001 IHOoM |2 IHOM 0,25 A 30 A 0,05 o.e.
| cpabaTtbiBaHusi DI2 rpy6 0.04..35 |Hom 0.001 IHOoM |2 IHOM 0,5A 60 A 0,1 0.e.
T Beoga BK 6bicT.uyBCTB. 0..120c 0.002c 3c 05¢c
T Beoga BK 6bicT.rpy6 0..120c 0.002c 3c 05¢c
T BBoga BK meaneH 0..120c 0.002 ¢ 3c 9¢c
Beog BK no dZ/dt Bkn/OT1kn - OTkn OTkn
12 cpabatbiBaHusa BK 0.05..35 IHOM 0.001 IHOM |2 IHOM 175 A 21000 A 35o0.e.
T 3apgepxku BK dZ/dt 0..120 ¢ 0.002 c 0.05¢c 120 c
T BosBpata bK dz/dt 0..120c 0.002 c 0.2c 120 c
Bbi6op u3:
BbiGop cTyneHu ycraBok BTOpast - BTOpast BTOpas
TpeTbs
| cpabareisarus nyckosoro oprana A3- 1o o5 35 14om (0,001 IHom |2 IHom 175 A 21000 A 350.e.
@3 no 310
KoadhdpuumeHT TopMOXXEeHMS NyCKOBOIO 0.0.15 0.01 0.1 0
opraHa [13-3
MT3
BbiGop un3:
Tokn TO dasHble - JInHelHble ®dasHble
JInHelHblE
Bbi6op u3:
Pexum TO IC_I)TKH' - MocTosiH. MocTosiH.
OCTOSIH.
Mpwu BKA.
| cpabaTtbiBaHust TO 0.04..35 IHoM 0.001 IHom (3.8 IHom 16,67 A 2000 A 3,334 o.e.
T cpabaTbiBaHus TO 0..120c 0.002 ¢ Oc Oc
Beog MT3-1 Bkn/OT1kn - Bkn Bkn
| cpabaTtbiBaHus MT3-1 0.04..35 |Hom 0.001 IHom (3.8 IHoM 5,42 A 650 A 1,084 o.e.
T cpabaTbiBaHus MT3-1 0..120c 0.002 ¢ Oc 0,5¢
Bri6op u3:
OTkn
Myck MT3-1 Mo U - OT1kn OTkn
BHewwH
Bei6op u3:
OTkn
HanpaBneHHocTb MT3-1 PHM-P - OTkn OTkn
PHM-B
Beog MT3-2 Bkn/OT1kn - Bkn OTkn
oY MT3-2 Bkn/OTkn - Bkn OT1kn
| cpabaTbiBaHus MT3-2 0.04..35 IHom 0.001 IHom |3 IHoM 175 A 21000 A 350.e.
T cpabaTbiBaHus MT3-2 0..120c 0.002 c 05¢c 120 c
T cpabaTtbiBaHus OY MT3-2 0..90c 0.002 ¢ 05c 90c
Myck MT3-2 (1C)M Myck MT3- OTkn OoTkn
(em.
HanpaeneHHocTb MT3-2 HanpaBneHHoCTb |- OTkn OTkn
MT3-1)
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3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Onana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
Beog MT3-3 Bkn/OT1kn - Bkn OTkn
oY MT3-3 Bkn/Otkn - Bkn OT1kn
MT3-3 Ha oTkntoueHne Bkn/Otkn - OTkn OTkn
| cpabaTtbiBaHust MT3-3 0.04..35 IHOM 0.001 IHOM |2 IHOM 175 A 21000 A 350.e.
T cpabaTbiBaHua MT3-3 0..120c 0.002 c 3c 120 c
T cpabaTbiBaHus QY MT3-3 0..90c 0.002 c 3c 90 c
Myck MT3-3 (1(‘;“” Myck MT3- Orin Otkn
(cm.
HanpaeneHHocTb MT3-3 HanpaBneHHoCTb |- OTkn OT1kn
MT3-1)
Beog MT3-4 Bkn/OT1kn - OTkn OTkn
oY MT3-4 Bkn/OTkn - Bkn OTkn
MT3-4 Ha oTkntoveHne Bkn/Otkn - OTkn OTkn
| cpabatbiBaHus MT3-4 0.04..35 IHom 0.001 IHom |2 IHom 175 A 21000 A 350.e.
T cpabaTbiBaHus MT3-4 0..120c 0.002 c 3c 120 c
T cpabatbiBaHua OY MT3-4 0..90¢c 0.002 ¢ 3¢ 90c
Myck MT3-4 (1C)M Myck MT3- OTKn OoTkn
Bbi6op u3:
OTkn
HanpaeneHHocTb MT3-4 PHM-P - OTkn OT1kn
PHM-B
Obpar
Beog MT3-5 Bkn/OT1kn - OTkn OTkn
MT3-5 Ha oTkntoveHne Bkn/OTkn - OTkn OTkn
| cpabaTbiBaHus MT3-5 0.04..35 IHom 0.001 IHomM |2 IHom 175 A 21000 A 350.e.
T cpabaTbiBaHuss MT3-5 0..120c 0.002 c 3c 120 c
Myck MT3-5 (1C)M Mlyck MT3- OTKn OoTkn
(cm.
HanpaeneHHocTb MT3-5 HanpaBneHHoCTb|- OTkn OTkn
MT3-4)
Yron m.4. PHM-P -179..180 - 30 30
Yron m.y. PHM-B -179..180 - -150 -150
Bei6op u3:
BeiBog oT HencnpasHocTu LIH MT3 - MT3 MT3
PHM
Bei6op u3:
OTkn
Pexum MT3 Bkn - Bkn ot BHH
ot BHH
ot 3
T3HN
Beog T3HIM-1 Bkn/OT1kn - Bkn Bkn
| cpabaTtbiBaHns T3HIM-1 0.05..35 |Hom 0.001 IHom (3.8 IHoM 92A 1100 A 1,84 o.e.
T cpabatbiBaHus T3HIM-1 0..120c 0.002 c Oc Oc
Bri6op u3:
Mpsim.
HanpaeneHnHocTb T3HIM-1 O6pT. - Mpsm. Henanp.
Mp+0.06.
Henanp.
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3aBoackoe 3HaueHune ”
War 3HayeHue
HanmeHoBaHue OvanasoH U3MEHeHS (ans 3 BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
(cm.
HanpaeneHHoctb TH3HM-1 PHMOI HanpaBneHHoCTb |- Mpsim. Henanp.

TH3HM-1)

Bri6op un3:

PaboTa opraHoB HanpaBneHus o U ) Mo 1 Mo W

MowHocTn TH3HIM-1 Mo VNV
BbiGop u3:
T3HMN

BeiBog dyHkumn TH3HM-1 ot BHH PHM - OTkn. T3HN
OTkn.
Bnokmposka TH3HMM-1 or MO BHT Bkn/OTkn - OTkn Bkn
OnepatusHbivi BbiBog TH3HI-1 no BrA/OTKA ) OTKn OTkn
YyBCTBUTENBHOCTMN
Beog T3HI1-2 Bkn/OT1kn - Bkn Bkn
| cpabaTtbiBaHua T3HI-2 0.05..35 |Hom 0.001 IHom |3 IHOM 433 A 520 A 0,866 o.e.
T cpabaTbiBaHust T3HIM-2 0..120c 0.002 c 05c 0,5¢c
(cm.

HanpaeneHHocTb T3HIM-2 HanpaBneHHoOCTb |- Mpsam. Mpsam.
T3HM-1)
(cm.

HanpaeneHHoctb TH3HM-2 PHMOI HanpaBneHHoCTb |- Mpsim. Mpsam.
TH3HI-1)
(cm. Pabota
opraHoB

Pabota opraHoB Hanpasnexus

MoLLHoCTY THHI-2 HanpaBneHus - Mo Mo
MOLLIHOCTM
TH3HM-1)
Bbi6op u3:
T3HM

BeiBog doyHkumn TH3HM-2 ot BHH PHM - OTkn. T3HN
OTkn.
Bnokuposka TH3HIM-2 ot MO BHT Bkn/OTkn - OTkn Bkn
OnepatusHbIii BbiBog TH3HIM-2 no
YyBCTBUTENBLHOCTMU Bkn/OTkn . S Orkn
Beog T3HIM-3 Bkn/OT1kn - Bkn Bkn
| cpabaTbiBaHus T3HM-3 0.05..35 IHOM 0.001 IHomM |2 IHom 317 A 380 A 0,634 o.e.
T cpabatbiBaHust T3HIM-3 0..120c 0.002 c 3c 1,3¢c
(cm.

HanpaeneHnHoctb T3HMM-3 HanpaBneHHoCTb |- Mpsm. Mpsam.
T3HM-1)
(cm.

HanpaeneHnHocTb TH3HM-3 PHMOIN HanpaBneHHoCTb|- Mpsim. Mpsam.
TH3HMM-1)
(cm. Pabota

Pa6oTta opraHoB HanpaBneHusi (H)g;a};o;emﬂ } Mo Mo U

MoLuHocTu TH3HIM-3 P
MOLLIHOCTM
TH3HMM-1)
(cm. BbiBOg
] yHKUMM
BbiBog dyHkuum TH3HIMM-3 ot BHH TH3HM-2 oT OTkn. T3HN
BHH)

Bnokvposka TH3HMM-3 ot WO BHT Bkn/Otkn - OT1kn Bkn
OnepatueHbliii BbiBog TH3HIM-3 no
YYBCTBUTENHOCTM Bn/OTkn ) Ok Otkn
Beog T3HIM-4 Bkn/OT1kn - Bkn Bkn
| cpabaTtbiBaHust T3HIM-4 0.05..35 lHom 0.001 IHOM |2 IHOM 0,83 A 100 A 0,166 o.e.
T cpabaTbiBaHust T3HIM-4 0..120c 0.002 c 3c 7,7¢c
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3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Ounana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
(cm.
HanpaeneHHocTb T3HIM-4 HanpaBneHHOCTb |- Mpsam. Henanp.
T3HIM-1)
(cm.
HanpaeneHHoctb TH3HM-4 PHMOI HanpaBneHHoCTb |- Mpsim. Henanp.
TH3HI-1)
(cm. Pabota
Pa6oTta opraHoB HanpaBneHusi opraHos
HanpasneHus - Mo WU Mo U
MoLHocTn TH3HIM-4
MOLLHOCTM
TH3HM-1)
(cm. BbiBog
) dyHKUMN
BeiBog doyHkummn TH3HM-4 ot BHH TH3HM-2 or OTkn. Bkn
BHH)
Bnokuposka TH3HM-4 ot WO BHT Bkn/OTkn - OTkn Bkn
OnepatusHbIii BbiBog TH3HIM-4 no Bkn/OTKnN ) Otk oTkn
YyBCTBUTENBHOCTMU
Beog T3HIM-5 Bkn/ Otkn - Bkn OTkn
| cpabaTbiBaHus T3HM-5 0.05..35 IHomM 0.001 IHomM |2 IHom 175 A 21000 A 350.e.
T cpabatbiBaHusi T3HIM-5 0..120 ¢ 0.002 c 3c 120 c
(cm.
HanpaeneHnHocts T3HIM-5 HanpaBneHHoCTb|- Mpsm. Mpsam.
T3HIM-1)
(cm.
HanpaeneHHoctb TH3HM-5 PHMOI HanpaBneHHoCTb |- Mpsim. Mpsam.
TH3HMM-1)
(cm. Pabota
opraHoB
Pab6oTta opraHoB HanpaBneHusi N — ) Mo U Mom
mowyHocT TH3HIM-5
MOLLIHOCTM
TH3HMM-1)
(cm. BbiBog
PyHKUMN
BeiBog dyHkumn TH3HM-5 ot BHH TH3HM-2 oT OTkn. OTkn
BHH)
Bnokuposka TH3HMM-5 ot WO BHT Bkn/OTkn - OT1kn OTkn
OnepatusHbIii BbiBog TH3HIM-5 no BKkn/OTKn ) Otk oTkn
YYBCTBUTENILHOCTM
Beog T3HI-6 Bkn/OT1kn - Bkn OTkn
| cpabaTbiBaHusa T3HM-6 0.05..35 IHomM 0.001 IHoM |2 IHOM 175 A 21000 A 35o0.e.
T cpabaTbiBaHusi T3HIM-6 0..120c 0.002 c 3c 120 c
(cm.
HanpaeneHnHoctb T3HM-6 HanpaBneHHOCTb |- Mpsam. Mpam.
T3HM-1)
(em.
HanpaeneHnHocTb TH3HM-6 PHMOTI HanpaBneHHoCTb |- Mpsm. Mpsam.
TH3HMM-1)
(cm. Pabota
Pa6oTta opraHoB HanpaBneHusi opraHos
HanpasneHus - Mo Mo
MoLHocTn TH3HIM-6
MOLLIHOCTM
THS3HI-1)
(cm. BbiBOg
] dyHKUMN
BeiBog doyHkummn TH3HM-6 ot BHH TH3HM-2 o1 OTkn. OTkn
BHH)
Bnokuposka TH3HIM-6 ot WO BHT Bkn/OTkn - OTkn OTkn
OnepaTuBHbIi BbiBog TH3HIM-6 no Bkn/OTKA ) OTKn OTkn

YyBCTBUTEJIbHOCTU
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3aBoackoe 3HaueHune ”
War 3HayeHue
HanmeHoBaHue OvanasoH (ans BO B B
U3MeHeHus o
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
| cpabaTtbiBaHust PHM-P 0.04..0.5 IHOm 0.001 IHom |0.04 IHom 0,35 A 42 A 0,07 o.e.
0.0001
UHowm (no
U cpaBarbizamsi PHM-P 8‘333"0'05 cesan)  |0.01Urom | 3,23B 7100 B 0,0323 o.e.
0.001 UHom
(c nynbTa)
Yron m.y. PHM-P -179..180 - 110 110°
| cpabaTtbiBaHust PHM-b 0.04..0.5 IHom 0.001 IHom (0.04 IHom 1,5A 180 A 0,3 0.e.
0.0001
UHowm (no
U cpabatbiBaHna PHM-b 8'323“0'05 cBA3N) 0.01 Unom 0,5B 1100 B 0,005 o.e.
0.001 UHom
(c nynbTa)
Yron m.4. PHM-B -179..180 - -70 -70°
| cpabaTbiBaHus PHMOTI-P 0.04..0.5 IHom 0.001 IHom (0.04 IHom 0,83 A 100 A 0,166 o.e.
0.0001
UHowm (no
U cpabatbiBaHus PHMOIN-P 8‘333"0'05 cBSA3N) 0.01 Unom 2,36 B 5200 B 0,005 o.e.
0.001 UHom
(c nynbTa)
Yron m.4. PHMOIM-P -179..180 - 110 110°
| cpabaTtbiBaHust PHMOIM-b 0.04..0.5 IHom 0.001 IHom (0.04 IHom 25A 300 A 0,50.e.
0.0001
UHowm (no
U cpabatbiBaHus PHMOIN-b 8‘833"0'05 cBSA3N) 0.01 Unom 5B 11000 B 0,05 o.e.
0.001 UHom
(c nynbTa)
Yron m.4. PHMOTI-B -179..180 - -70 -70°
BB;?énfe:a:paBneHHocm T3HM npu Bkn/OTKA ) OTKn oTkn
BeiBog HanpasneHHocTn T3HI npu Bkn/OTKN ) Omkn oTkn
cpabaTtbiBaHU1
Mopor cpabatbiBanus NO BHT (12r/11r) (0.01..1 0.001 0.04 0,04
YckopeHue
Bei6op u3:
Yckopenne MT3-1 CH);ﬁgnp - OTkn OTkn
Hanp
Yckopenvne MT3-2 ,(\(A:“T/'éiC)KOpeHme - OTkn OTkn
Yckopenne MT3-3 ,(\(A:“T"éic)mpe”me - OTkn OTkn
Bbi6op u3:
OTkn
2 cTyn
YckopeHnue T3HI 3cryn - OTkn 3 cTtyn
4 ctyn
5 ctyn
6 cTyn
(cm. YckopeHue |-
OY T3HM T3HM) OTkn 3 cTtyn
Bbi6op u3:
OTkn
Yckopenne 03 % ggz - OTkn 3 cTtyn
4 ctyn
5 ctyn
oy a3 (cm. Yekopehne | OTkn 2 ctyn

A3)
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3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Onana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
KoHTponb yckopenusi 13 no Bkn/OTKA ) Bxn Bkn
HanpshKeHWIo Ha NUHUK
KoHTponke U npu yckopeHuu Bkn/OTkn - OTkn OT1kn
T cpabatbiBaHus yck. T3HIM 0.2c 0.002 ¢ 04c 04c
T cpabaTbiBaHust OY T3HIM 0.2c 0.002 c 0.2c 0,5c¢
T cpabaTbiBaHMS yCK.napannenbHon 0.2¢ 0.002 ¢ 02¢ 2¢
NMHWK
T cpabaTbiBaHus yck.[3 0.2c 0.002c 04c Oc
T cpabaTbiBaHus OY O3 0.2c 0.002 c 0.2c 0,5c¢c
T BBOAA YCKOpPEHMS MpK BKIOYEHNN 0..10c 0.002 c 4c 4c
ABTOMaTUYECKOE yCKOpeHne Bkn/Otkn - OT1kn OTkn
AY TO Bkn/OTkn - OTkn OTkn
AY [03-2 Bkn/Otkn - OTkn OTkn
AY [13-3 Bkn/OT1kn - OTkn OTkn
AY [03-4 Bkn/Otkn - OTkn OTkn
AY [13-5 Bkn/OT1kn - OTkn OTkn
AY TH3HIM-2 Bkn/Otkn - OTkn OTkn
AY TH3HIM-3 Bkn/OTkn - OTkn OT1kn
AY TH3HIM-4 Bkn/Otkn - OTkn OTkn
AY TH3HI-5 Bkn/Otkn - OTkn OTkn
AY TH3HTI-6 Bkn/OTkn - OTkn OT1kn
T cpabaTbiBaHust AY 0.2c 0.002 c 0.02¢c 2c
Myck no HanpsXeHUo
0.0001
UHom (no
U cpabarbisanus nycka o 0.1.15Urom |cesian)  |0.8 Urom 150B | 330000 B 1,5 0.c.
HanpshkeHuto
0.001 UHom
(c nynbTa)
KomBurHupoBaHHbI nyck ¢ U2 Bkn/OTkn - OTkn OTkn
0.0001
U cpabatbiBaHus obpaTHom Unowm (no
0.1..1.2 UHom CBA3N) 0.8 UHom 120 B 264000 B 1,2 o.e.
nocrnefoBaTenbHOCTH
0.001 UHom
(c nynbTa)
300
Bri6op u3:
OTkn
Beog 309 nol2/11 - OTkn OTkn
no 12
12/11 cpabatbiBaHna 30P 10..100 - 50 100
12 cpabatbiBaHusa 300 0.04..4 IHom 0.001 IHOM |2 IHOM 20 A 2400 A 4 0.e.
T cpabaTbiBaHus 30P 0..120c 0.002 c 5c¢ 120 c
30® Ha oTkntoYeHne Bkn/OTkn - OT1kn OTkn
KoHnTponsb LIH
Beog koHTpons LiH Bkn/Otkn - Bkn Bkn
Bri6op u3:
KoHTakTbl aBTomata TH H3 - H3 HO
HO
Bbi6op un3:
MecTo yctaHosku TH LUWHBI - LUWHbI WWHbI
NMHWS
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3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Onana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
0.0001
HanpsikeHue cpabatbiBaHms NO UHowm (no
KOHTPOIS CHUXEHNSA dasHbIX 0.01..0.8 UHom  |cBSA3N) 0.1 UHom 40 B 88000 B
HanpsikeHun (Ud<) 0.001 UHom
(c nynbTa)
0.0001
HanpsixeHne cpabaTbiBaHus MO UHom (no
KOHTPOISA CHWKEHUS HaNPshXeHNs 0.01..0.8 UHom  |cBS3M) 0.1 UHom 20B 44000 B
npsiMon nocnegoBatensHocTy (U1<) 0.001 UHom
(c nynbTa)
KoadcpuumeHnt otctponkn BHH ot
HecummeTpuyHbix K3 k1 (12/11) 0.1.05 0.01 0.1 0,2
KoadcpuumeHnt otctponkn BHH ot
ONUTENbHbIX HECUMMETPUYHBIX 0.1..0.5 0.01 0.1 0,2
pexwumoB cetn k2 (U2/U1)
Mopor cpabatbiBaHusa NO koHTpons
npupaLleHns Toka npsiMon 0.05..4 IHom 0.001 IHom (0.5 IHom 0,75A 90 A 0,15 o.e.
nocneposatensHocTy (dI1>)
BHH npu o6peise HI Bkn/Otkn - OT1kn OTkn
YPOB
| cpabaTbiBaHus YPOB 0.04..0.5 IHom 0.001 IHom [0.04 |Hom 0,92 110 A
T cpabaTbiBaHust YPOB 0..120c 0.002 c 04c Oc
dukcaumsa cpabaTtbiBaHMSA 3aWUNT Bkn/OT1kn - OTkn Bkn
T 3anomuHaHus cpabaTtbiBaHus 3awmT |0..120 ¢ 0.002c 0.2c 120 ¢
BbiGop u3:
OTkn.
KonTpone PIB B1 Mpsim. - WHB. OTkn
MHB.
YPOB Ha cebsi B1 Bkn/Otkn - OTkn Bkn
(cm. KoHTponb |
KonTpone PIB B2 PrB B1) WHB. OTkn
YPOB Ha cebsa B2 Bkn/Otkn - OTkn OTkn
BHellHee oTknoYeHUe/curHanusaums
T cpabaTbiBaHus BHelwH.oTkn.-1 0..120c 0.002 c 3c 3c
T cpabaTbiBaHUsi BHeLH.0TKN.-2 0..120 ¢ 0.002 c 3c 3c
T cpabaTbiBaHus BHelwH.oTkn.-3 0..120c 0.002 ¢ 3c 3c
T cpabaTbiBaHusi BHeLIH.curH.-1 0..120c 0.002 c 3c 3c
T cpabaTbiBaHust BHelwH.cury.-2 0..120c 0.002 ¢ 3c 3c
T cpabaTbiBaHust BHELH.CUMH.-3 0..120c 0.002 c 3c 3c
T cpabaTbiBaHns BHelwH.curn.-4 0..120c 0.002 ¢ 3c 3c
T cpabaTbiBaHust BHelwH.cur.-5 0..120c 0.002 ¢ 3c 3c
KoHTakT BHeLH.curH.-1 (cm. KoHTaKT! - H3 HO
aBTomarta TH)
KoHTakT BHeLUH.curH.-2 (G, KormarTer | H3 HO
aBTomarta TH)
KoHTakT BHeLH.curH.-3 (Cm. KoTakTe! - H3 HO
aBTomara TH)
KoHTakT BHeLWH.curH.-4 (cm. KoHTaKT! - H3 HO
aBTomara TH)
KoHTakT BHeLH.curH.-5 A H3 HO
aBTomarta TH)
3H®P/3HDP
Beog 3H® Bkn/OT1kn - OTkn OTkn
T cpabaTbiBaHust 3HO 0..10c 0.002 c 0.8¢c 10c
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RH 14,23: YcTaBKu

3aBopckoe 3HaueHue ”
HanmeHoBaHue OvanasoH War 3Ha(l;ﬁ:v'e BO B B
vsMenenna aKT“BHO‘f' BTOPUYHbIX| MEPBUYHBLIX |OTHOCUTENbHbIX
rpynnbi)

| cpabaTtbiBaHus 3HOP 0.05..35 IHOM 0.001 IHOM |1 IHOM 175 A 21000 A 35o0.e.
T cpabaTbiBaHus 3HOP 0..10c 0.002 ¢ 0.8c 10c
ANB
2-ov umkn AlNB Bkn/OTkn - OT1kn OTkn
T rotoBHoCTM AlB-1 0..120c 0.002 ¢ 30c 8c
T cpabaTbiBaHusa AllB-1 0..120c 0.002 c 3c 46¢c
T rotoeHocTn AlB-2 0..120c 0.002 ¢ 60 c 8c
T cpabaTbiBaHus AlNB-2 0..120c 0.002 c 10c 46c
Ob6beanHeHne pexnmon Bkn/OT1kn - OTkn OTkn
[ononHMTEnNbHbIN KOHTPOIb Bkn/Otkn - OT1kn OTkn
3anpet AlNB ot TO Bkn/OTkn - OTkn OT1kn
3anpet AlNB ot MT3-1 Bkn/OTkn - OTkn OTkn
3anpeTt AlB ot MT3-2 Bkn/OTkn - OTkn OT1kn
3anpet AlB ot MT3-3 Bkn/Otkn - OTkn OTkn
3anpeTt AlB ot MT3-4 Bkn/OTkn - OTkn OT1kn
3anpet AlB ot MT3-5 Bkn/OTkn - OTkn OTkn
BanpeTt AlB ot OY MT3 Bkn/OTkn - OTkn OT1kn
Banpet AlB ot T3HI-1 Bkn/Otkn - OTkn OTkn
3anpeTt AlB ot T3HIM-2 Bkn/OTkn - OTkn OT1kn
3anpeTt AlB ot T3HIMM-3 Bkn/OTkn - OTkn OT1kn
3anpet AlB ot T3HI-4 Bkn/OTkn - OTkn OTkn
3anpeTt AlB ot T3HIM-5 Bkn/OTkn - OTkn OT1kn
3anpet AlB ot T3HI-6 Bkn/Otkn - OTkn OTkn
3anpet AlNB ot OY T3HMN Bkn/OTkn - OTkn OTkn
3anpet AlB ot 309 Bkn/Otkn - OTkn OTkn
3anpeTt AlB ot 3-1 Bkn/OT1kn - OTkn OTkn
B3anpet AlB ot [13-2 Bkn/Otkn - OTkn OTkn
3anpeTt AlB ot [13-3 Bkn/OT1kn - OTkn OTkn
3anpet AlB ot 13-4 Bkn/Otkn - OTkn OTkn
3anpeT AlB ot [43-5 Bkn/OT1kn - OTkn OTkn
3anpet AlNB ot OY O3 Bkn/OT1kn - OTkn OTkn
3anpert AlB ot 3H® Bkn/OTkn - OTkn OTkn
3anpet AlB ot 3H®P Bkn/OTkn - OTkn OTkn
3anpet AlB ot AY Bkn/Otkn - OTkn OTkn
3anpert AlB ot A3-$3-1 Bkn/OTkn - OTkn OTkn
3anpet AlB ot [3-$3-2 Bkn/OT1kn - OTkn OTkn
KoHTponb cuHxpoHu3ma

Bb16op n3:
Pa3speLueHre py4HOro BKMYEHUsI g;;?p - OTkn OTkn

BHewwH

(em.
Ekeﬁzigf;ﬂwe aBTOMaTU4YECKOrO E;L?Egrl_geme Otk oTKn

BKIOYEHWS)
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RH 14,23: YcTaBKu

3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Ounana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
0.0001
UHowm (no
U Hannuua Ha LW 0.1..1.2 UHom CBA3M) 0.9 UHom 70B 154000 B 0,7 o.e.
0.001 UHom
(c nynbTa)
0.0001
UHom (no
U Hanuuma Ha 1 0.1..1.2 Unom CBA3N) 0.9 UHom 70 B 154000 B 0,7 o.e.
0.001 UHom
(c nynbTa)
0.0001
UHom (no
U oTtcyTcTeua Ha LU 0.05..1.2 UHom  |cBs3n) 0.1 UHom 40 B 88000 B 0,4 0.e.
0.001 UHom
(c nynbTa)
0.0001
UHom (no
U otcytcTBus Ha 1 0.05..1.2 UHom |cBAA3M) 0.1 UHom 40 B 88000 B 0,4 0.e.
0.001 UHom
(c nynbTa)
0.0001
UHowm (no
Makc.pasHoctb U ans OC n YC 0.01..0.5 UHom  |cBAA3M) 0.1 UHom 30B 66000 B 0,3 0.e.
0.001 UHom
(c nynbTa)
Makc.pa3HocTb a3 ans OC 1..90 - 30 40
Makc.oTknoHeHne F ot FHom 0.5Ty 0.001 Iy 1Ty 0,1y
Makc.pasHocTb YactoT anst OC 0.5y 0.001 Ny, 1Ty 0,1 Ty
Makc.pa3HocTb yactoT anst YC 0.5Ty 0.001 'y 4Ty 0,1y
TBKN. BbIKNOYaTENS 0.4c 0.002 ¢ 02c 0,055 c
Bri6op u3:
Bes KC
KHHM
KHHLL
KHH
Tun aBTOMaTM4ECKOro BKIMOYEHUS oc - Bes KC KH
yC
YC+0OC
KH
KOH+KH
T OXuUA.py4HOro CUHXP.BKIT. 0..120c 0.002 ¢ 5c 5c
T 0XnA.aBTOM.CUHXP.BKIT. 0..120 ¢ 0.002 ¢ 5¢c 5c¢
Bei6op u3:
Pacuet UnuH loTo - loTo loTe
UoTt6
Bbi6op u3:
A
B
daza nogkntovenms lot6(UoTo) C - A C
AB
BC
CA
k KOppeKkumn Moaynsi HanpsXeHUs 0.1..10 0.001 1 1
& koppeKumn dasbl HanpsPKEHNS -180..180 - 0 0
APMNT
BbiGop un3:
OT1kn
APTIT-C Henanp - OTkn OTkn
Ln
N

12




RH 14,23: YcTaBKu

3aBopckoe 3HaueHue ”
HanmeHoBaHue OvanasoH War 3Ha(l;ﬁ:v'e BO B B
vsMenenna aKT“BHO‘f' BTOPUYHbIX| MEPBUYHBLIX |OTHOCUTENbHbIX
rpynnbi)
APIIT-1 (cm. APTIT-C) - OT1kn OTkn
APIMT-2 (cm. APIT-C) - OTkn OT1kn
| cpabaTtbiBaHus APIMT-C 0.04..35 IHOmM 0.001 IHom |3.8 IHom 175 A 21000 A 35o0.e.
| cpabaTbiBaHua APMT-1 0.04..35 IHom 0.001 IHom |3.8 IHom 175 A 21000 A 350.e.
| cpabaTtbiBaHust APIT-2 0.04..35 IHOmM 0.001 IHom |3.8 IHom 175 A 21000 A 35o0.e.
T cpabaTbiBanus APIMT-C 0.05..120 c 0.002 ¢ 01c 120 c
T cpabatbiBaHnsa APIT-1 0.05..120c 0.002 c 01c 120 c
T cpabaTbiBaHus APIMT-2 0.05..120 c 0.002 ¢ 01c 120 ¢
Yron m.4. PHM-LIN -179..180 - 110 110
Yron m.u. PHM-NLW -179..180 - 110 110
OTkntoyeHue ot BYTO
KoHTponbe PMO Bkn/OTkn - OTkn OT1kn
KoHTponb BK Bkn/OTkn - OTkn OT1kn
KoHTpone TH3HI Bkn/OTkn - OTkn OTkn
KoHTponb [03-1 Bkn/OT1kn - OTkn OTkn
KonTponb 13-2 Bkn/Otkn - OT1kn OTkn
Bnok. pesepc. Bkn/OTkn - OTkn OT1kn
Ié;g’:':gﬁ;‘l:'Say:;gj:gfgg’c”yc"a 0.05.120 ¢ 0002¢ |01c 120 ¢
Lﬁf%";”pggggl‘: TﬁgK‘;K”pOBK” BYTO  15.05.120 ¢ 0002¢  |01c 120 ¢
Eﬂ}‘g",ﬂ;Z“ﬂ”;f;;°;;g’:ggp03"“ 0.05.120c  [0.002c  |04¢ 120
'Ig4-d)vn<caum9| ycTonunsoro nycka PHM- 0.05..120 ¢ 0.002 ¢ 01c 120 ¢
Lg'g‘l’m“pggggzz Onowposiu BYTO 0.05..120 ¢ 0.002c  [01¢ 120 ¢
;ﬁ}‘g"ﬁ;g“ﬂ”;mp;;ﬂ;g’:gxpOB"“ 005.120c  [0.002c  [0A1¢ 120
T cpabatbiBaHna BYUTONe3 0.05..120 ¢ 0.002 ¢ 01c 120 c
U3mepuTtenbHble opraHbl CIJ1
Imax nodpasHo 0.04..35 IHom 0.001 IHom |3.8 IHom 175 A 21000 A 350.e.
Imin nodasHo 0.04..35 IHom 0.001 IHom [0.2 IHom 175 A 21000 A 350.e.
Imax 3xdasHo 0.04..35 IHomM 0.001 IHom (3.8 IHom 175 A 21000 A 35o0.e.
Imin 3xdrasHo 0.04..35 IHom 0.001 IHom [0.2 IHom 175 A 21000 A 350.e.
11 max 0.04..35 IHom 0.001 IHom |3.8 IHom 175 A 21000 A 350.e.
I1 min 0.04..35 IHom 0.001 IHom |0.2 IHom 175 A 21000 A 350.e.
12 max 0.04..35 IHom 0.001 IHom |3.8 IHom 175 A 21000 A 350.e.
12 min 0.04..35 IHom 0.001 IHom |0.2 IHom 175 A 21000 A 350.e.
310 pacy. max 0.04..35 IHom 0.001 IHom [0.2 IHom 175 A 21000 A 350.e.
310 pacy. min 0.04..35 IHom 0.001 IHom |0.1 IHom 175 A 21000 A 350.e.
310 napan.1 max 0.02..35 10HOM ?0'22:/' 0.0210Hom | 175 A 21000 A 350..
310 napan.1 min 0.02..35 10HOM ?Oggll 0.02 [0HOM 175 A 21000 A 350.e.
loT6. makc 0.02..35 0.001 1 175 A 21000 A 350.e.
10T6. MUH 0.02..35 0.001 0.2 175 A 21000 A 350.e.
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RH 14,23: YcTaBKu

HanmeHoBaHue

Onana3soH

LWar
W3MeHeHust

3aBoackoe
3HayeHue
(ana
aKTUBHOWM
rpynnbi)’

3HaueHune ~

BO
BTOPUYHbIX

B
NnepBUYHbIX

OTHOCUTENbHbIX

UnmH.max nocgasHo

..1.5 UHom

0.0001
UHowm (no
CBSA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,50.e.

UnuH.min nogasHo

..1.5 UHom

0.0001
UHom (no
cBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,50.e.

UnmH.max 3xdasHo

..1.5 UHom

0.0001
UHom (no
cBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 0.e.

UnmH.min 3xdasHo

..1.5 Unom

0.0001
UHom (no
CBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

Udbas.max nodpasHo

..1.5 Unom

0.0001
UHom (no
CBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

Udpas.min nocasHo

..1.5 UHom

0.0001
UHowm (no
cBS3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 0.e.

UoT6.max

..1.5 UHom

0.0001
UHom (no
cBs3N)
0.001 UHom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,50.e.

UoTt6.min

..1.5 UHom

0.0001
UHom (no
CBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

UHM max

..1.5 UHom

0.0001
UHom (no
CBA3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

UHK min

..1.5 UHom

0.0001
UHom (no
cBs3N)
0.001 UHom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 0.e.

Udbk max

..1.5 UHom

0.0001
UHom (no
CBA3K)
0.001 UHom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

Udbk min

..1.5 UHom

0.0001
UHom (no
CBA3K)
0.001 UHom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,5 o.e.

Und max

..1.5 UHom

0.0001
UHowm (no
cBs3N)
0.001 Unom
(c nynbTa)

0.8 UHom

150 B

330000 B

1,50.e.
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RH 14,23: YcTaBKu

3aBopckoe 3HaueHue ”
3HayeHue
HanmeHoBaHue AvnanasoH War (ansa
n3MeHeHus y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
0.0001
UHom (no
Unc min 0..1.5 UHom CBSA3N) 0.8 UHom 150 B 330000 B 1,50.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
U1 max 0..1.5 UHom CBA3N) 0.8 UHom 70 B 154000 B 0,7 o.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
U1 min 0..1.5 UHom cBA3N) 0.8 UHom 40 B 88000 B 0,4 0.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
U2 max 0..1.5 UHom CBAI3K) 0.8 UHom 70B 154000 B 0,7 o.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
3U0 max 0..1.5 UHom CBAI3K) 0.8 UHom 70B 154000 B 0,7 o.e.
0.001 Unom
(c nynbTa)
0.0001
UHowm (no
U nuHum min 0..1.5 UHom cBS3N) 0.8 UHom 40 B 88000 B 0,4 0.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
U nuHum max 0..1.5 UHom cBs3N) 0.8 UHom 70 B 154000 B 0,7 o.e.
0.001 UHom
(c nynbTa)
0.0001
UHom (no
U wuH min 0..1.5 UHom CBA3N) 0.8 UHom 40 B 88000 B 0,40.e.
0.001 Unom
(c nynbTa)
0.0001
UHom (no
U WwmnH max 0..1.5 UHom CBA3N) 0.8 UHom 70 B 154000 B 0,7 o.e.
0.001 Unom
(c nynbTta)
Bbi6op 3U0 CINJ1 (ﬁg) Bribop 3U0 | MamepeH U3mepeH
Llenu ynpaBnexus
Ob6sa3aTenbHoe KBUTUPOBaHUE Bkn/Otkn - OTkn OTkn
(cm. KoHTakTbl |-
KoHTaKkT HerotToBHOCTM NprBOAA asTomata TH) H3 HO
KoHTakT aBTomara LUM (Cu. KonTakTel | H3 HO
aBTomara TH)
(cm. KoHTakTbl
KoHTakT Heucnp. onepToka astomara TH) | H3 HO
(cM. KoHTakTbl
KoHTakT aBTOMara npusoga asTomara TH) H3 HO
T koHTponsi NnpuBoAa 0..120 ¢ 0.002 c 3¢ 0,3c
T HencnpaBHOCTM OnepToka 0..120c 0.002 c 1c 1c
Bbi6op u3:
Konnuyectso 3MO oAvH - OAVH ABa
nBa
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RH 14,23: YcTaBKu

3aBoackoe 3HaueHune ”
3HayeHue
HanmeHoBaHue Onana3soH War (ansa
M3MeHeHUs y BO B B
AKTUBHOW | BTOPUYHBIX| NEPBUYHBIX [OTHOCUTENbHbIX
rpynnbi)
T cpabaTbiBaHus 3awmtel IMO-1 0..120c 0.002 ¢ 3c 3c
T cpabaTbiBaHus 3awmtbl IMO-2 0..120c 0.002c 3c 3¢
T cpabaTbiBaHus 3awmTtel SMB 0..120c 0.002 ¢ 3c 3c
Camonopaxeat LJO n LIB Bkn/Otkn - OT1kn OTkn
OrpaHuyeHne BKIIOYEHNS Bkn/OTkn - OTkn OT1kn
Bri6op un3:
Pene dwukcaummn P®K - P®rB P®INB
PorB
KoHTaKT aBapunHOro gasneHuns (cm. KoHTakTbl } H3 HO
anerasa aBTomara TH)
(cM. KoHTakThbl HO
KoHTaKT H13KOro AaBneHus anerasa - H3
aBTomarta TH)
Bbi6op u3:
CurH
Huskoe naBneHve anerasa - CUrH CUrH
OTKI
6n.ynp
KoHTakT aBapuiiHOro gaeneHus (cM. KoHTakTbl HO
- H3
aneraza TT aBTomarta TH)
(cm. KoHTakTbl HO
KoHTakT HM3Koro gaeneHus anerasa TT - H3
aBTomara TH)
KoHTakT HemcnpaBHOCTH oborpeBa 1 (. KorarTer | H3 HO
aBTomara TH)
KoHTakT HemcnpaBHOCTU oborpeBa 2 (. KormarTel | H3 HO
aBTomarta TH)
BrokvpoBka Bknto4YeHus ot Bkn/OTKnN ) Otk oTkn
HeuncnpaBHOCTM oborpesa 1
BrokvpoBka BkntoYeHus ot Bin/OTKn ) Ortkn oTkn
HeuncnpaBHOCTM oborpesa 2
OTkntoyeHne oT AaeneHus SF6 TT Bkn/OT1kn - OTkn OTkn
T Huskoe pasnexne SF6 TT 0..120c 0.002 ¢ 3c 3c
T aBapwuiiHoe pnaBnexve SF6 TT 0..120c 0.002 c 3c 3c
T HeucnpaBHocTU oborpesa 1 0..120c 0.002 c 1c 1c
T HencnpaBHOCTU oborpeBa 2 0..120c 0.002 c 1c 1c
CurHanusaums
Bri6op u3:
Pexum AC Mmn - Mmn anut
onur
Bbi6op u3:
Pexum MNC Vimn - Mmn ®Pukc
onur
dukc
OnutenbHoCTb UMNysbca 0.120 ¢ 0.002 ¢ 1¢ 5¢
curHanusauum
KoHTponb BbiBoAa Ha NC Bkn/OTtkn - OTkn OTkn
CpabatbiBaHue Ha MC Bkn/OTkn - Bkn Bkn

* YcTaBKM COXpPaHSOTCS MO rpynnam, KOTopble MOXHO onepaTVBHO nepekroyaTth. [ns ycTaBok B Tabnuue npuBefeHbl 3aBoACKMe 3HAYEHWS B
BbIGpaHHOM MO yMONYaHuio rpynne (akTuBHas rpynna yctaBok). 3aBoACKME 3HAYEHWS YCTaBOK B pasHbiX rpynnax obbl4HO oguHakoBsbl. MNpu

HeobX0ANMOCTH UCMOSb30BaHMS HECKOMNbBKUX FPYMN YCTaBoK GnaHk ycTaBok crieayeT AOMNOSHUTE CaMOCTOSITENbHO.
** [INsi NPaBUNbHOIO OTPAXEHUS YCTaBOK B NEPBUYHBIX/BTOPUYHBIX 3Ha4YeHusX B ycTponctee BOMIT gomkHbl BbiTh BbICTaBMNEHbI NapamMeTpbl
npucoegunHenus B rpynne «RH 02» ModBus nnu B nyHkTe «O60pyaoBaHne» MeHIo yCTpOMCTBa.
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DH 15: Kntoun ynpaBneHus nporpammMom

3aBoackoe

HaumeHoBaHue 3HaveHNe 3HayeHue
DYHKUMOHaNbHbIE KNaBuLIK
Pexum 1 OK DK
Pexum $2 OK DK
Pexnm ®3 DK DK
Pexnm ®4 DK DK
Pexnm &5 DK DK
Pexnm ®6 DK DK
Pexnm &7 DK DK
Pexnm ®8 DK DK
Pexnm 9 DK DK
Pexum ®10 DK DK
Pexvum ®11 DK DK
Pexum ®12 DK DK
Beog @1 KpacHbii KpacHbin
Beog 92 KpacHbliii KpacHbin
Beog $3 KpacHbliii KpacHbin
Beog 4 KpacHbliii KpacHbin
Beog 5 KpacHbliii KpacHbin
Beog 6 KpacHbliii KpacHbin
Beog 7 KpacHbliii KpacHbin
Beog $8 KpacHbliii KpacHbin
Beog $9 KpacHbliii KpacHbin
Beog 10 KpacHbliii KpacHbin
Beog ®11 KpacHbliii KpacHbin
Beog $12 KpacHbliii KpacHbin
Pexum paboTbl cBeTOAUO[0B
dukcaumsa cpabatbiBaHms VD1 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD2 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD3 Bkn Bkn
dukcaums cpabatbiBaHusa VD4 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD5 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD6 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD7 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD8 Bkn Bkn
dukcaumsa cpabatbiBaHusa VD9 Bkn Bkn
dukcaumsa cpabatbiBaHmsa VD10 Bkn Bkn
Pukcaums cpabatbiBaHua VD11 Bkn Bkn
Pukcaums cpabatbiBaHua VD12 Bkn Bkn
Pukcaums cpabatbiBaHua VD13 Bkn Bkn
Pukcaums cpabatbiBaHua VD14 Bkn Bkn
dukcaums cpabatbiBaHus VD15 Bkn Bkn
dukcaums cpabatbiBaHus VD16 Bkn Bkn
dukcaums cpabatbiBaHus VD17 Bkn Bkn
dukcaums cpabatbiBaHus VD18 Bkn Bkn
dukcaums cpabatbiBaHus VD19 Bkn Bkn
dukcaums cpabatbiBaHus VD20 Bkn Bkn
dukcaums cpabatbiBaHus VD21 Bkn Bkn
dukcaums cpabatbiBaHus VD22 Bkn Bkn
Pukcaums cpabatbiBaHua VD23 Bkn Bkn
Pukcaums cpabateiBaHua VD24 Bkn Bkn
Pukcaums cpabatbiBaHua VD25 Bkn Bkn
Pukcaums cpabatbiBaHua VD26 Bkn Bkn
Pukcaums cpabatbiBaHua VD27 Bkn Bkn
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dukcaums cpabatbiBaHus VD28 Bkn Bkn
dukcaums cpabatbiBaHus VD29 Bkn Bkn
dukcaums cpabatbiBaHus VD30 Bkn Bkn
dukcaums cpabatbiBaHns VD31 Bkn Bkn
dukcaums cpabatbiBaHus VD32 Bkn Bkn
dukcaums cpabatbiBaHus VD33 Bkn Bkn
dukcaums cpabatbiBaHus VD34 Bkn Bkn
dukcaums cpabatbiBaHus VD35 OTkn OTkn
dukcaums cpabatbiBaHus VD36 OTkn OTkn
Pukcaums cpabatbiBaHua VD37 OTkn OTkn
RH 18: XXypHan ocuunnorpamm
HanmeHoBaHue Ownana3oH VI3MI:JHaerHVIH iaﬂBa?g::(Mze 3HaueHune
TarimayT YTeHus ocuMnnorpaMM ¢ OAHOrO nopTa, ¢ 0..163.84 ¢ [0.002 ¢ Oc 0c
OnutenbHOCTb NpeaBapuTENbHON 3anmcu 0.5c 0.002 c 1c 05¢c
MakcumanbHasa onuTenbHOCTb OCLUINIOrpaMmbl 0.5..100c [0.002 c 10¢c 15¢
[nuTenbHOCTb NocneaBapuiHON 3anucu 0..10¢c 0.002 c 1c 10c
Myck no 3aBepLueHno Bkn/Otkn |- OTkn OTkn
TO Ha ocuunnorpad Bkn/Otkn |- OTkn OTkn
MT3-1 Ha ocuunnorpad Bkn/Otkn |- Bkn Bkn
MT3-2 Ha ocuunnorpad Bkn/Otkn |- Bkn OTkn
MT3-3 Ha ocuunnorpad Bkn/Otkn |- Bkn OTkn
MT3-4 Ha ocuunnorpad Bkn/Otkn |- Bkn OTkn
MT3-5 Ha ocuunnorpad Bkn/Otkn |- Bkn OTkn
T3HI1-1 Ha ocuunnorpad Bkn/Otkn |- Bkn Bkn
T3HI-2 Ha ocuunnorpad Bkn/Otkn |- Bkn Bkn
T3HI-3 Ha ocuunnorpad Bkn/Otkn |- Bkn Bkn
T3HIM-4 Ha ocuunnorpad Bkn/Otkn |- Bkn Bkn
T3HI-5 Ha ocuunnorpad Bkn/Otkn |- Bkn OT1kn
T3HIM-6 Ha ocumnnorpad Bkn/Otkn |- OTkn OTkn
30® Ha ocumnnorpad Bkn/Otkn |- Bkn OTkn
Myck no cpabaTbiBaHWiO 3aLwmT Bkn/Otkn |- Bkn Bkn
[3-93-1 Ha ocumnnorpad Bkn/Otkn |- OTkn OTkn
[3-93-2 Ha ocumnnorpad Bkn/Otkn |- OTkn OTkn
[3-1 Ha ocumnnorpad Bkn/Otkn |- Bkn Bkn
[3-2 Ha ocumnnorpad Bkn/Otkn |- Bkn Bkn
[3-3 Ha ocumnnorpad Bkn/Otkn |- Bkn Bkn
[3-4 Ha ocumnnorpad Bkn/Otkn |- OTkn OTkn
[3-5 Ha ocuunnorpad Bkn/Otkn |- OTkn OTkn
Bkn.ot AlNB Ha ocuunnorpad Bkn/Otkn |- OTkn OTkn
CIMN Ha ocunnnorpad Bkn/Otkn |- OTkn OTkn
RH 50: AnarHocTtuka
HaumeHoBaHue Ounana3soH M3MLeuHaeer| 3:"2?_'2‘:::3 3HauyeHue

Bbi6op una:

OTKI.
[unarHocTtuka (NporpamMm.kritoy) 6e3 curHan. - OTKI. OTKI.

85%

100%
Hopmupyemoe kon-Bo umkrios BO 0..65535 - 50000 50000
HauyanbHoe kon-Bo uuknos BO 0..65535 - 0 0
HavyanbHbIi kKOMM.M3HOC a3kl A 0..100 0.1 0 0
HavyanbHbIi koMM.1M3HOC a3kl B 0..100 0.1 0 0
HavyanbHbIi komM.1M3HOC a3kl C 0..100 0.1 0 0
Tok oTknoYeHus B T.1 0..65.535 IHom [0.001 IHom 1 IHom 1 IHom
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Kon-Bo oTkmnto4eHun npu Toke B T.1

..65535

50000

50000

ToK OTKIMOYEHMSA B T.2

..65.535 IHom

0.001

IHOM 2 lHom

2 IlHom

Kon-Bo OTKNtOYeHWI Npu Toke B T.2

..65535

15000

15000

Tok OTKNHOYEHUS B T.3

..65.535 IHom

0.001

IHOM 3 lHom

3 lHoMm

Kon-Bo OTKNto4YeHun npu Toke B 1.3

..65535

6000

6000

Tok OTKNHOYEHUSA B T.4

..65.535 IHom

0.001

IHOM 4 |[Hom

4 |lHoM

Kon-Bo oTknto4eHun npu Toke B 1.4

..65535

3500

3500

ToK OTKNHOYEHUSA B T.5

..65.535 IHom

0.001

IHOM 5 lHom

5 lHom

Kon-Bo OTknNto4YeHun npu Toke B 7.5

..65535

2000

2000

Tok oTKnoYeHNs B T.6

..65.535 IHOM

0.001

IHOM 6 IHOM

6 IHomM

Kon-Bo OTKMOYeHWI Npu ToKke B T.6

.65535

1600

1600

Tok oTKNOYEeHNA B T.7

..65.535 IHOM

0.001

IHOM 7 lHom

7 lHom

Kon-BO OTKMNOYEHWU Npun Toke B T.7

.65535

1100

1100

Tok oTKnoYeHNs B T.8

..65.535 IHOM

0.001

IHOM 8 IHoOM

8 IHom

Kon-Bo OTKMoYeHu npu Toke B T.8

.65535

900

900

Tok oTknoYeHns B 7.9

..65.535 IHOM

0.001

IHOM 9 IHOM

9 IHOM

Kon-Bo OTKNtoYeHu npm Toke B T.9

.65535

700

700

Tok oTkntodeHms B T.10

..65.535 IHOM

0.001

IHOM 10 IHom

10 IHom

Kon-Bo oTkntoyeHun npun Toke B T.10

.65535

550

550

Tok oTkntodeHmsa B T.11

..65.535 IHOM

0.001

IHOM 20 lHom

20 IHom

Kon-Bo oTknto4eHun npm Toke B T.11

olololo[o|o|olololo|olololo[oolololofo]o

..65535

100

100

RH 31: KoHdourypaums pene

HanmeHoBaHue

Ownana3oH

3aBoackoe
3Ha4YeHue

3HaueHune

Pene K1

Bbi6op un3:
Jlor.0
Jlor.1
nB1
B2
B3
B4
nOB5
B6
nB7
B8
B9
nB10
nB11
nB12
OB13
nB14
OB15
B16
nB17
0B18
nB19
[B20
n0B21
nB22
[B23
0B24
B25
[1B26
nB27
[1B28
[B29
OB30
0B31
0B32
B33
0B34
OB35
[B36
nOB37
0B38
B39
0B40

K nap.nuH

Cpa6.03
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PC-$3-1
PC-#3-1 A0
PC-$#3-1 BO
PC-$#3-1 CO
PC-93-2
PC-$3-2 A0
PC-$3-2 BO
PC-3-2 CO
PC-1

PC-1 AB
PC-1BC
PC-1 CA
PC-2

PC-2 HeHanp.
PC-2 06.Hanp
PC-2 AB
PC-2BC
PC-2 CA
PC-3

PC-3 AB
PC-3BC
PC-3 CA
PC-4

PC-4 AB
PC-4 BC
PC-4 CA
PC-5

PC-5 AB
PC-5BC
PC-5 CA

Dz

DZ AB

Dz BC

Dz CA

Myck 3

MO TH3HIM-1
MO TH3HIM-2
MO TH3HIM-3
MO TH3HIM-4
MO TH3HIM-5
MO TH3HIM-6
PHM-B
PHM-P

MO APMT-C
MO APMT-1
MO APMT-2
PHM-LUN
PHM-JLL

MO BHT

Mo 1O

DIMY

DI

D124

Dl2r

12 DZ

MO IA makc
MO IA MuH
MO IB makc
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MO IB MuH

MO IC makc
MO IC muH

MO | dasH.makc
MO | pasH.MuH
MO 11 makc
MO 12 makc

MO 310 makc
MO 11 MuH

MO 12 muH

MO 310 muH
MO 310nap makc
MO 3l0nap mMuH
MO UAB makc
MO UAB MuH
MO UBC makc
MO UBC muH
MO UCA makc
MO UCA MuH
MO UnuH makc
MO UnuH MuH
MO UA makc
MO UA MuH
MO UB makc
MO UB muH
MO UC makc
MO UC muH
MO U1 makc
MO U1 muH
MO U2 makc
MO 3U0 makc
MO U o16 makc
MO U o16 muH
MO | oT6 makc
MO | oT6 MUH
MO Unun makc
MO UHn MyH
MO Udbk makc
MO Udk muH
MO Und makc
MO Und muH
MO UnuHumn muH
MO UnunHumu makc
MO UwnH MuH
MO UwnH makc
BK-6

BK-m

BK DZ

Beog BK DZ
KOH

KHHIM

KHH

KHHLL

Pasp.aBT.BKM.
Pasp.pyyH.Bkn.
O6pbiB HIM
U0>0,085*UH
12>k1*11
ob6pbIB 1-2¢h
U2>0,085*UH
u2>k2*U1
di1>

O6pbiB 3
du>0,2 UH
U1i<

Udp<

BHH
Hewncn.LiH

Astomart TH oTtkn.

Myck A3-$3-1
Cp.A3-$3-1
Myck A3-93-2
Cp.A3-93-2
oy 3

Myck A3-1
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Cp.03-4,5
Cp.O3-5
Yck. O3
Cpab6.003
[3-2 Henanp
M.MT3-1

HM. MT3-1
Cp.MT3-1
M.MT3-2
HM. MT3-2
Cp.MT3-2
QY MT3-2
M.MT3-3
HM. MT3-3
Cp.MT3-3
QY MT3-3
oYy MT3
N.MT3-4
HM. MT3-4
Cp.MT3-4
oYy MT3-4
MN.MT3-5
HM. MT3-5
Cp.MT3-5
MT3 BbiBea.
M. TH3HM-1
TH3HIM-1

M. TH3HM-2
TH3HIM-2

M. TH3HM-3
TH3HIM-3

M. TH3HMN-4
TH3HIM-4

M. TH3HM-5
TH3HIM-5

M. TH3HMN-6
TH3HIM-6
Cp.TH3HIM
Yck. TH3HIM
QY TH3HM
Yck.n.BJ

K nap.nuH
Cp.TO

Myck no U
Cp. 3HO

Cp. 3HOP
Cp. 309
YPOB-BbIX0OA
MO YPOB B1
YPOB B1
YPOB Ha cebsi B1
MO YPOB B2
YPOB B2
YPOB Ha cebs B2

Cp.AlNB

C6poc AlNB
C6poc AlNB B2
OMO1 n 3M02
06ect.OMO1 n
3OMB
0O6ecT.OMO2
ABap.nasn. SF6
Hu3k.naBn.SF6
Hwu3sk. gaen. Ha
OTKI.

Hwusk. paen. Ha
6nok.ynp
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HeroToB.BbIK.
Hewucn.npueoaa
Her.npuB. Ha 6nok.
ABT.NpMB.OTKM.
AsT.LUM oTkN.
Hewucn.o6orp. 1
Hewucn.oborp.Bbikn.
Hewucnp.oborp.2
Heucnp.oborp. Ha
on.

OTtkn.oT SF6 TT
Aap.aaen. SF6
TT

Hwusk.nasn. SF6
TT
Hewucnp.onepTtoka
PMB

PIMo

Hewcn. Bbikn-ns
Hewncn.LlY
Heuncn.LJO
Hewncn.LIB
Heuncn.KY
Hewncn. TY
Hewncn.BHeLWwHAS
B uens MO un
OMB

Cp.BYTO Ne1
Cp.BUTO Ne2
Bbixog BUTO Ne2
Cp.BYTO Ne3
Bbixog BUTO Ne3
Cp.BYTO

PKO

PKB

APMNT-C

APMNT-1

APMT-2
ABap.curH.
Camonpou3sB.oTkI
Mpegyn.curH
Bbi3oB
CpabartbiBaHne
BH.curx-1
BH.curH-2
BH.curH-3
BH.curH-4
BH.curH-5
BH.curH

BbiBoa doyHKUMIA
QY BBeaeHo
Cp.3awut

Cbém curHana
Po®

Otkn.ot P3A
Myck YPOB ot P3
OTKNOYNTL
OTkntounTb B2
OctaH.BY-MMN
Bbixog BUTO Ne1
Myck BY
BkniounTb
PaspeLueHuve Bkn
O>XnA.CUHXP.BKIT.
BkritoyeHwve oT aBT.
BkntoveHune
M3Hoc npeBbIlweH
Cp. BO-1

Cp. BO-2

Cp. BO-3
Pasp.Bkn.

Pasp. kom. BKk.
Myck ocu.

Bbixog CIMJ1-1
Bbixoag CIMN-2
Bbixog CIM1-3
Bbixog CI-4
Beixoa CIMN-5
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Bbixoa CI1J1-6
Bobixog CIMJ1-7
Bbixog CI1J1-8
Bbixog CI1J1-9
Bbixog CM1-10
Bbixog CIMJ1-11
Bbixog CIMJ1-12
Bbixog CIM-13
Bbixog CIJ1-14
Bbixog CIJ1-15
Bbixog CIMJ1-16
Bbixog CIMJ1-17
Bbixog CIJ1-18
Bbixog CIM-19
Bbixog CIM-20
Bbixog CI1J1-21
Bbixog CIM-22
Bbixog CIM-23
Bbixog CIJ1-24
Bbixog CIM-25
Bbixog CIJ1-26
Bbixog CIMJ-27
Bbixon CIMJ1-28
Bbixog CIM1-29
Bbixog CIMJ1-30
Bsog ot ®1
Beog ot ®2
Beog ot @3
Beog ot ®4
Bsog ot ®5
Beog ot 96
Beog ot @7
Beog ot @8
Beog ot 99
Beog ot @10
Bsog ot ®11
Beog ot 12
BbiBog oT ®1
BbiBog oT $2
BbiBog oT 3
BbiBog oT 94
BbiBog ot ®5
BbiBog oT 6
BbiBog ot ®7
BbiBog ot ¢8
BbiBog oT 9
BbiBog ot 10
BbiBog ot ®11
BbiBog oT ©12
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In2.11

In2.12

In2.13

In2.14

In2.15

In2.16
Pene K2 (cm. Pene K1) Jlor.0 Cp.TH3HIM
Pene K3 (cm. Pene K1) Ocrtan.BY-MMN Cp.TO
Pene K4 (cm. Pene K1) Myck BY Cp.MT3-1
Pene K5 (cm. Pene K1) YPOB-BbIX0A Tor.0
Pene K6 (cm. Pene K1) Jlor.0 TNor.0
Pene K7 (cm. Pene K1) Bbixog BUTO Ne2 TNor.0
Pene K8 (cm. Pene K1) Bbixog BUTO Ne3 Tor.0
Pene K9 (cm. Pene K1) OTKNOYNTL OTKNOYUTL
Pene K10 (cm. Pene K1) Bknountb BkniounTtb
Pene K11 (cm. Pene K1) OTKNOYNTL OTKNOYUTL
Pene K12 (cm. Pene K1) YPOB-BbIX04 Tor.0
Pene K13 (cm. Pene K1) PKB nB31
Pene K14 (cm. Pene K1) Jlor.0 AOB34
Pene K15 (cm. Pene K1) PKB Heuncn.BHewWwHAsA
Pene K16 (cm. Pene K1) Jlor.0 Jlor.0
Pene K17 (cm. Pene K1) PIMB PNB
Pene K18 (cm. Pene K1) PMNo Pno
Pene K19 (cm. Pene K1) PMNB nB47
Pene K20 (cm. Pene K1) PMNoO Pno
Pene K21 (cm. Pene K1) PMNB Cp.AlNB
Pene K22 (cm. Pene K1) PMNo Jlor.0
Pene K23 (cm. Pene K1) PMNB Jor.0
Pene K24 (cm. Pene K1) PMo Tor.0
Pene K25 (cm. Pene K1) OctaH.BY-MMN Ior.0
Pene K26 (cm. Pene K1) Myck BY Tor.0
Pene K27 (cm. Pene K1) MO YPOB B1 Ior.0
Pene K28 (cm. Pene K1) Jlor.0 INor.0
Pene K29 (cm. Pene K1) MO YPOB B2 Tor.0
Pene K30 (cm. Pene K1) Jlor.0 Ior.0
Pene K31 (cm. Pene K1) Cp.3awmt Cp.3awmTt
Pene K32 (cm. Pene K1) Mpegyn.curH Tor.0
Pene K33 (cm. Pene K1) Cp.3awmt INor.0
Pene K34 (cm. Pene K1) Jlor.0 Ior.0
Pene K35 (om. Pene K1) |QoESTOMOTM | OBec.3MO1 1
Pene K36 (cm. Pene K1) Jlor.0 Ior.0
Pene K37 (cm. Pene K1) 0O6ecT1.OMO2 06ecT.OMO2
Pene K38 (cm. Pene K1) Jlor.0 INor.0
Pene K39 (cm. Pene K1) YPOB B2 HeroToB.BbIkn.
Pene K40 (cm. Pene K1) YPOB B1 Jor.0
Pene K41 (cm. Pene K1) C6poc AlNB Jor.0
Pene K42 (cm. Pene K1) C6poc AlNB B2 Jor.0
Pene K43 (cm. Pene K1) OtkntounTb B2 Jor.0
Pene K44 (cm. Pene K1) Jlor.0 Husk.naBn. SF6
Pene K45 (cm. Pene K1) ABap.curH. TNor.0
Pene K46 (cm. Pene K1) Po P®
Pene K47 (cm. Pene K1) Jlor.0 Bbixop CMI-1
Pene K48 (cm. Pene K1) Jlor.0 He";:'l:ﬁorp'
KC1 (cm. Pene K1) Jlor.0 Jor.0
KC2 (cm. Pene K1) Jlor.0 Jor.0
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KD1 (cm. Pene K1) Jlor.0 Heucgpai’ll?.lll-locm
RH 32: KoHdmrypauus cBeTtognonoB

HavmeHoBaHue [Ownana3oH 3312?"2‘:;? 3HauyeHue
Vvd1 (cm. Pene K1)[Cp.A3-93-1 Cp.A3-1
Vd2 (cm. Pene K1)(Cp.A3-93-2 Cp.A3-2
Vd3 (cm. Perne K1)|Cp.A3-1 Cp.A3-3
Vd4 (cm. Pene K1)[(Cp.A3-2 TH3HM-1
Vd5 (cm. Perne K1)|Cp.A3-3 TH3HMN-2
Vd6 (cm. Perne K1)|Cp.A3-4 TH3HN-3
vd7 (cm. Pene K1)[(Cp.A3-5 TH3HMN-4
Vd8 (cm. Pene K1)|TH3HMM-1 Cp.TO
Vd9 (cm. Pene K1)[TH3HM-2 Cp. MT3-1
vd10 (cm. Pene K1)[TH3HM-3 Pa6oTa ANB
Vd11 (cm. Pene K1)|TH3HM-4 oyna3
vd12 (cm. Pene K1)[TH3HM-5 OY TH3HN
Vvd13 (cm. Pene K1)[TH3HM-6 BHH
Vd14 (cm. Perne K1)|K nap.nuH Bnok AlNB
Vd15 (cm. Perne K1)[Cp. 309 Nor 0
Vd16 (cm. Pene K1)|Cp.TO Jlor 0
Vd17 (cv. Perie K1)|YPOB-Bbixoa me;a:;.sm
vd18 (cm. Pene K1)|Henen.LIH ABa”I'Bi"I‘:;'SFG
Vd19 (cm. Pene K1)|Cp.BUTO Ne1 Heucnp. npuBoga
Vd20 (cm. Pene K1)|Cp.BYTO Ne2 BoiBoa A3
Vd21 (cm. Pene K1) [Cp.BYTO Ne3 BbiBog TH3HN
Vd22 (cm. Pene K1)|Cp.AY BbiBog TO
Vd23 (cm. Perne K1)|Cp.AlNB Nor 0
Vd24 (cm. Pene K1)|Aap.gasn. SF6 Nor 0
Vd25 (cm. Perne K1)|Hunsk.naen.SF6 Nor 0
Vd26 (cm. Perne K1)|ABap.gasn. SF6 TT Cp. BO-1
Vd27 (cm. Perne K1)[Husk.gasn. SF6 TT Cp. BO-2
Vd28 (cm. Pene K1) [90ecT-IMOT ¥ Cp. BO-3
Vd29 (cm. Perne K1)|O6ecTt.OMO2 nB47
Vd30 (cm. Pene K1)|Heucn.oborp.BbIkn. BbiBoa BAMIM
Vd31 (cm. Perne K1)|Heucn.LJY 0B44
Vd32 (cm. Pene K1){or.0 BHew.curu-1
Vd33 (cm. Pene K1){or.0 BHelu.curu-2
Vd34 (cm. Pene K1)[Nor.0 INor.0
Vd35R (cm. Pene K1){or.0 Tor.0
Vd35G (cm. Pene K1){or.0 Tor.0
Vd36R (cm. Pene K1)|Nor.0 Jor.0
Vd36G (cm. Pene K1) (Jlor.0 0B43
Vd37R (cm. Pene K1) (Jlor.0 nB37
Vd37G (cm. Perne K1)|Nor.0 Jor.0
RH 33: KoHdmrypauusa sxonos ®C

HaumeHoBaHue Ounana3oH 33::123;? 3HaueHue

PHM-B n PIB (cm. Perne K1)  (OB1 TNor.0
PMB WCB/CB (cm. Pene K1) [OB2 Nor.0
BYUTO Ne1 (cm. Pene K1) (AB3 Jlor.0
PIMB B2 (cm. Perne K1) (OB4 INor.0
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BYTO Ne2 .Pene K1) |OB5 Jor.0
BYTO Ne3 .Pene K1) |0B6 Jor.0
Myck YPOB B1 ot A3LU .Pene K1) |OB7 Jor.0
Myck YPOB B1 oT BHeLw.3aLl. .Perne K1) |(OB8 Tor.0
Brok. AlB .Pene K1) |AB9 AB4
Bkn. ot TY .Pene K1) |AB10 aB10
Otkn. ot TY .Pene K1) |AB11 nB11
Hewcnp.oborp.1 .Pene K1) |AB12 Jor.0
Bkn. ot KY .Pene K1) |AB13 AaB13
OTkn. oT KY .Perne K1) (OB14 nB14
BeiBog BOMIN .Perne K1) (OB15 aB15
Hwusk. pasn. SF6 .Perne K1) |(0OB16 nB16
ABap. gaen. SF6 .Perne K1) (OB17 nB17
Hewucnp.oborp.2 .Perne K1) (0OB18 nB18
Herot.npuBoga .Perne K1) (OB19 aB19
Myck 3H® .Perne K1) (OB20 Ior.0
ABap.gaen. SF6 TT .Perne K1) (OB21 nB21
Husk.paen. SF6 TT .Perne K1) (OB22 nB22
Pexum AlB-1 .Pene K1) |0B23 0B23
Pexum AlB-2 .Pene K1) |0B24 n0B24
BHewwH. c6poc curH. .Perne K1) |(OB25 nB25
Monox. SG1 .Pene K1) |0B26 Jor.0
Monox. SG2 .Pene K1) |AB27 Jor.0
PMNB 1 .Pene K1) |0B28 0B28
lamB .Pene K1) |AB29 nB29
lamo1 . Pene K1) |AB30 B30
BHeLwuH.cury-1 .Pene K1) |AB31 nB31
PMNO .Pene K1) |OB32 [B32
lamo2 .Pene K1) |OB33 nB33
BHeLuH.curH-2 .Pene K1) |0B34 B34
PMB 2 .Pene K1) |0B36 OB36
PMNO B2 . Pene K1) |OB37 Jor.0
Monox. SG3 .Pene K1) |0B40 Tor.0
Monox. SG4 .Perne K1) (OB41 Ior.0
Monox. SG5 .Pene K1) |0B42 Tor.0
Monox. SA2 .Perne K1) (0B43 Tor.0
Monox. SA11 .Pere K1) |(0OB44 0B44
Monox. SA9 .Perne K1) |(OB45 Tor.0
Monox. SA6 .Perne K1) |(0B46 Tor.0
Monox. SAC1 .Perne K1) (OB47 nBa7
Bxop CMJ1-1 . Pene K1) [Nor.0 Ior.0
Bxop CMJ-2 . Perne K1) [Nor.0 Ior.0
Bxop CIJ1-3 .Perne K1) [Nor.0 Jor.0
Bxop CIMN-4 .Pene K1) |Nor.0 Jor.0
Bxop CMJI-5 .Perne K1) [Nor.0 Ior.0
Bxop CIJ1-6 . Perne K1) [Nor.0 Ior.0
Bxop CIMN-7 .Pene K1) |Nor.0 Jor.0
Bxop CIJ1-8 . Perne K1) [Nor.0 Ior.0
Bxop CMJ1-9 . Perne K1) [Nor.0 Ior.0
Bxop CMJ1-10 .Perne K1) [Nor.0 Ior.0
Bxop CIMN-11 .Pene K1) |Nor.0 Jor.0
Bxop CIMN-12 .Pene K1) |Nor.0 Jor.0
Bxop CMJ1-13 . Perne K1) [Nor.0 Ior.0
Bxop CMJ1-14 .Pene K1) |Nor.0 Ior.0
Bxop CMJ-15 .Pene K1) |Nor.0 Ior.0




Bxop CIMN-16 .Pene K1) |Nor.0 Jor.0
Bxop CIMN-17 .Pene K1) |Nor.0 Jor.0
Bxopg CIJ1-18 .Pene K1) [Nor.0 Jor.0
Bxopg CIJ1-19 .Pene K1) [Nor.0 Jor.0
Bxopg CIJ1-20 .Pene K1) [Nor.0 Jor.0
Bxop CIMN-21 .Pene K1) |Nor.0 Nor.0
Bxop CIMN-22 .Pene K1) |Nor.0 Nor.0
Bxopg CIJ1-23 .Pene K1) [Nor.0 Jor.0
Bxop CII-24 .Pene K1) |Nor.0 Nor.0
Bxop CMJI-25 . Pene K1) [Nor.0 Ior.0
Bxop CIJ1-26 . Pene K1) [Nor.0 Ior.0
Bxop CMN-27 . Pene K1) [Nor.0 Ior.0
Bxop CIJ1-28 . Pene K1) [Nor.0 Ior.0
Bxop CIMJ1-29 . Pene K1) [Nor.0 Ior.0
Bxop CMJ1-30 . Pene K1) [Nor.0 Ior.0
BbiBOog MT3 .Pene K1) [BbiBog oT ®4 Ior.0
BH. Myck MT3 .Pene K1) |Nor.0 Jor.0
Beog OY MT3 .Pene K1) [BBog ot &7 Ior.0
BeiBog TO .Pene K1) [BbiBog oT ®3 nB40
BeiBoa A3 .Pene K1) [BbiBog oT @1 0B26
Beog OY O3 .Pene K1) [Beog ot ®5 nB43
UnuHun< .Pene K1) |Nor.0 Jlor.0
BbiBog TH3HI . Pene K1) BbiBog oT ®2 nB27
Beog OY TH3HI . Pene K1) Beopg ot ©6 aB37
BeiBog YPOB B1 .Pene K1) |Nor.0 Jlor.0
BeiBog YPOB B2 .Pene K1) |Nor.0 Jlor.0
Yck.oT nap. BJl .Pene K1) [Beog ot 9 Ior.0
Myck ocu,. .Pene K1) |Nor.0 Jlor.0
Astomar TH .Pene K1) |Nor.0 Jlor.0
[p.ycTaBok 1 .Perne K1) [Nor.0 Jor.0
[p.ycTtaBok 2 .Perne K1) [Nor.0 Jor.0
[p.ycTtaBok 3 .Perne K1) [Nor.0 Tor.0
[p.ycTtaBok 4 .Perne K1) [Nor.0 Tor.0
Knou AlNB .Pene K1) [BBog ot ®8 Ior.0
Brok.BKn. 1 OTKN. . Pene K1) |Jlor.0 Ior.0
AsTtomart LM . Pene K1) |Jlor.0 Ior.0
Hewucn. onepToka .Perne K1) [Nor.0 Tor.0
ABTOMaT npusBoaa . Pene K1) |Jlor.0 Ior.0
Pasp.aBT.BKN. .Perne K1) [Nor.0 Tor.0
Pasp.pyyH.BKkn. .Perne K1) [Nor.0 Tor.0
BHeluH.oTkN-1 . Pene K1) [Nor.0 nB5
BHeLwH.oTkn-2 .Pene K1) |Nor.0 nB6
BHeLuH.BKN .Pene K1) |Nor.0 Jlor.0
BHeluH.curH-3 .Pene K1) |Nor.0 Tor.0
BHeluH.curH-4 .Pene K1) |Nor.0 Tor.0
BHeLuH.curH-5 .Pene K1) |Nor.0 Tor.0
BHelwuH.oTkn-3 .Pene K1) |Nor.0 nB7
Paspew. ACY .Pene K1) |BBog oT ®12 Jor.0
OTKMIoUNTL .Pene K1) |Nor.0 Jor.0
Bkrtountb .Pene K1) |Nor.0 Tor.0
BeiBog AlB 2 .Pene K1) |Nor.0 Tor.0
MecTHoe ynp. .Pene K1) |Nor.0 Tor.0
BbiBog vyscTB. TH3HI . Pene K1)  [ITor.0 Jlor.0
Myck YPOB B2 oT BHeLwu.3aL. .Pene K1) |Nor.0 JNor.0
Myck YPOB B2 ot A3LU .Pene K1) |Nor.0 Jor.0




KC npwu Bkn. (cm. Pene K1) [Beog ot ®11 nB41
Yck.oT nap. B/ LLUCB (cm. Perne K1) [Beog ot ®10 Jor.0
PemoHT B1 (cm. Pene K1) [Ior.0 Nor.0
PemoHT B2 (cm. Pene K1) [Ior.0 Nor.0
3anpeTt AlNB (cm. Pene K1) [Ior.0 Nor.0
Banpet AlNB ot A3LL (cm. Pene K1) [Ior.0 Nor.0
BeiBog 3anpeta AlNB (cm. Pene K1) [Ior.0 Nor.0
®1-YcTaHoBka (cm. Pene K1) [Ior.0 Nor.0
$1-Cbpoc (cm. Pene K1) [ITor.0 Nor.0
d2-YcTaHoBKa (cm. Pene K1) [Mor.0 Tor.0
d2-Cbpoc (cm. Pene K1) [Mor.0 Tor.0
d3-YcTaHoBKka (cm. Pene K1) [Mor.0 Tor.0
d3-Cbpoc (cm. Pene K1) [Mor.0 Tor.0
d4-YcTaHoBKa (cm. Pene K1) [Nor.0 Tor.0
d4-Cbpoc (cm. Pene K1) [Mor.0 Ior.0
d5-YcTaHoBKa (cm. Pene K1) [Mor.0 TNor.0
d5-Cbpoc (cm. Pere K1) [Mor.0 Ior.0
d6-YcTaHoBKa (cm. Pene K1) [INor.0 Tor.0
d6-Chpoc (cm. Pere K1) [Mor.0 Ior.0
d7-YcTaHoBKa (cm. Pene K1) [Ior.0 Ior.0
®7-Cbpoc (cm. Pene K1) [Ior.0 Jlor.0
®8-YcTaHoBKa (cm. Pene K1) [Ior.0 Jlor.0
$8-Cbpoc (cm. Pene K1) [Ior.0 Jlor.0
®9-YcTaHoBKa (cm. Pene K1) [Ior.0 Jlor.0
$9-Cbpoc (cm. Pene K1) [Ior.0 Jlor.0
®10-YcraHoBKa (cm. Pene K1) [Ior.0 Jlor.0
$10-Cbpoc (cm. Pene K1) [Ior.0 Jlor.0
®11-YcraHoBka (cm. Pene K1) [Ior.0 Jlor.0
$11-Cbpoc (cm. Perne K1) [Ior.0 Jlor.0
®12-YcraHoBKa (cm. Pene K1) [Ior.0 Jlor.0
$12-Cbpoc (cm. Pene K1) [Ior.0 Jlor.0
RH 38: KoHdwmrypauusa curHanos ACY

HanmeHoBaHue [OunanasoH 112?{':‘::;? 3HayeHne
D1.01 (cm. Pene K1) |PC-93-1 AO PC-®3-1 A0
D1.02 (cm. Pene K1) |PC-93-1 B0 PC-®3-1 BO
D1.03 (cm. Pene K1) |PC-93-2 PC-®3-2
D1.04 (cm. Pene K1) |PC-93-2 A0 PC-®3-2 A0
D1.05 (cm. Pene K1) |PC-93-2 CO PC-®3-2 CO
D1.06 (cm. Pene K1) [PC-1 PC-1
D1.07 (cm. Pene K1) |PC-©3-1 PC-®3-1
D1.08 (cm. Pene K1) |PC-1 AB PC-1 AB
D1.09 (cm. Pene K1) |PC-2 Henanp. PC-2 HeHanp.
D1.10 (cm. Perne K1) [PC-2 06.Hanp PC-2 06.Hanp
D1.11 (cm. Pene K1) |PC-2 AB PC-2 AB
D1.12 (cm. Pene K1) |PC-2 BC PC-2BC
D1.13 (cm. Perne K1) [PC-3 PC-3
D1.14 (cm. Pene K1) |PC-2 CA PC-2 CA
D1.15 (cm. Perne K1) [Nor.0 Jor.0
D1.16 (cm. Pene K1) |PC-3 AB PC-3 AB
D2.01 (cm. Perne K1) |[PC-3 BC PC-3 BC
D2.02 (cm. Pene K1) [PC-5 PC-5
D2.03 (cm. Pene K1) (Mor.0 Jor.0
D2.04 (cm. Pene K1) |PC-5 BC PC-5BC
D2.05 (cm. Pene K1) |DZ Dz
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D2.06 (cm. Pene K1) |DZ CA DZ CA
D2.07 (cm. Pene K1) |MO TH3HM-4 MO TH3HIM-4
D2.08 (cm. Pene K1) |DZ AB DZ AB
D2.09 (cm. Pene K1) |MO TH3HM-1 MO TH3HM-1
D2.10 (cm. Pene K1) |MO TH3HM-5 MO TH3HIM-5
D2.11 (cm. Pene K1) |MO TH3HIM-6 MO TH3HIM-6
D2.12 (cm. Pene K1) [Nor.0 Nor.0
D2.13 (cm. Pene K1) |MO BHT MO BHT
D2.14 (cm. Pene K1) |DIMY DIy
D2.15 (cm. Pene K1) |DIMI DI
D2.16 (cm. Pene K1) |DI24 Di2Y4
D11.01 6/ (cm. Pene K1) |PNO PMo
D11.02 6/ (cm. Perne K1) [PMNB PNB
D11.03 6/ (cm. Pene K1) [Nor.0 Jor.0
D11.04 6/ (cm. Pene K1) [Jlor.0 TNor.0
D11.05 6/ (cm. Pene K1) |PaspelueHue Bkn [Pa3pelueHue Bkn
D11.06 6/c (cm. Perne K1) [Jlor.0 Tor.0
D11.07 6/c (cm. Perne K1) [Jlor.0 Tor.0
D11.08 6/cb (cm. Perne K1) [Jlor.0 Tor.0
D11.09 6/ (cm. Perne K1) [Jlor.0 Tor.0
D11.10 6/ (cm. Pene K1) [Mpeayn.curH Mpeayn.curH
D11.11 6/ (cm. Pere K1) |ABap.curH. ABap.curH.
D11.12 6/ (cm. Pene K1) [Mor.0 Jlor.0
D11.13 6/ (cm. Pene K1) [Nor.0 Jlor.0
D11.14 6/ (cm. Pene K1) [Nor.0 Jlor.0
D11.15 6/ (cm. Pene K1) (Nor.0 Jlor.0
D11.16 6/ (cm. Pene K1) (or.0 Jlor.0
D12.01 6/ (cm. Pene K1) [Nor.0 Jlor.0
D12.02 6/ (cm. Pene K1) [or.0 Jlor.0
D12.03 6/ (cm. Pene K1) (or.0 Jlor.0
D12.04 6/ (cm. Pene K1) (or.0 Jlor.0
D12.05 6/ (cm. Perne K1) [Jlor.0 Ior.0
D12.06 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.07 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.08 6/ (cm. Perne K1) [Jlor.0 Ior.0
D12.09 6/ (cm. Perne K1) [Jlor.0 Ior.0
D12.10 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.11 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.12 6/ (cm. Perne K1) [Jlor.0 INor.0
D12.13 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.14 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.15 6/ (cm. Pernie K1) [Jlor.0 Ior.0
D12.16 6/ (cm. Pene K1) (or.0 Jlor.0
RH 40: KoHdwmrypaums soixongos GOOSE

HanmeHoBaHue [OunanasoH iii?{‘gﬁ;‘;e 3HauyeHue
Sim (cm. Pene K1) |Nor.0 Jor.0
Out1.01 (cm. Pene K1) |Nor.0 Jor.0
Out1.02 (cm. Pene K1) |Nor.0 Jor.0
Out1.03 (cm. Pene K1) |Nor.0 Jor.0
Out1.04 (cm. Pene K1) |Nor.0 Nor.0
Out1.05 (cm. Pene K1) |Nor.0 Nor.0
Out1.06 (cm. Pene K1) |Nor.0 Tor.0
Out1.07 (cm. Pene K1) |Nor.0 Tor.0
Out1.08 (cm. Pene K1) |Nor.0 Tor.0
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Out1.09 (cm. Pene K1) |Nor.0 TNor.0
Out1.10 (cm. Pene K1) |Nor.0 Jor.0
Out1.11 (cm. Pene K1) |Nor.0 Nor.0
Out1.12 (cm. Pene K1) |Nor.0 Nor.0
Out1.13 (cm. Pene K1) |Nor.0 Nor.0
Out1.14 (cm. Pene K1) |Nor.0 Nor.0
Out1.15 (cm. Pene K1) |Nor.0 Nor.0
Out1.16 (cm. Pene K1) |Nor.0 Nor.0
Out2.01 (cm. Pene K1) |Nor.0 Nor.0
Out2.02 (cm. Pene K1) |Nor.0 Jor.0
Out2.03 (cm. Pene K1) |Nor.0 Jor.0
Out2.04 (cm. Pene K1) |Nor.0 Jor.0
Out2.05 (cm. Pene K1) |Nor.0 Jor.0
Out2.06 (cm. Pene K1) |Nor.0 Jor.0
Out2.07 (cm. Pene K1) |Nor.0 Jor.0
Out2.08 (cm. Pene K1) |Nor.0 Jor.0
Out2.09 (cm. Pene K1) |Nor.0 Jor.0
Out2.10 (cm. Pene K1) |Nor.0 Jor.0
Out2.11 (cm. Pene K1) |Nor.0 Jor.0
Out2.12 (cm. Pene K1) |Nor.0 Jor.0
Out2.13 (cm. Pene K1) |Nor.0 Jlor.0
Out2.14 (cm. Pene K1) |Nor.0 Jlor.0
Out2.15 (cm. Pene K1) |Nor.0 Jlor.0
Out2.16 (cm. Pene K1) |Nor.0 Jlor.0
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