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BBEJAEHUE

Hacrosimuii TOKyMEHT NpenHa3HaueH JUIsl U3YYeHUs] TePMHUHAIA 3alllUThl YHEProoOOPYI0BaHUS
MPS5.

B coctaB maHHOTO JOKYMEHTa BKIIOYECHO: OIMCAHHUE YCTPOWCTBA U MPUHIIUIIA pabOThl TEpMHUHA-
Jla 3aIIMUTHI HEeproodopyaoBanus MPS5, TexHHUUeCKHe XapaKTePUCTHKH, a TAaKXKE CBEJICHHUs, He00X01u-
MBI€ JIJISl IPABUIIBHOM KCIUTYaTaIlHH.

CopepkaHue 3TOT0 JOKYMEHTa PacIpOCTPAHSICTCS Ha BCE MOIUGDUKAIINN U3IEITHS.

[Ipennpusitie ocTaBisieT 3a COOOH MpaBO BHECCHUs U3MEHECHUH, HE YXYALIAOIINX MapaMeTpOB
u3aenus (JUisi kX YTOYHEHHUs caeayeT oOpamiaThCs K pa3paboTIHKYy).

1 HABHAYEHME U3JAEJUA

TepMuHan 3amuTsl 3Heproodopynosanuss MPS, Bepcus nporpammuoro obecneuenus 10 70
(manee —I10 70), mpenHa3HaueH /715 3alUTHl 1 AaBTOMATUKU!

- KaOeJbHBIX ¥ BO3AYIIHBIX JHHUHN 3JIEKTpOIepeadd HanpspkeHneM 6-35 kB ¢ aByxcTopoHHUM
[IUTaHUEM;

- BBIKJIIOYATEJICH MUTAIOUX U OTXOJAIIMX MPUCOECIUHEHUIN pacipeleUTeIbHbIX YCTPOICTB 6-
110 kB;

- TpancdopmaropoB 6-110 kB (B kauecTBe pe3epBHOI 3alIUTh TPAHCHOPMATOPOB).

TepmuHan 3amuThl 3HEproodopyaoBanus MP5 (nanee — MPS5) sBnsieTcst coBpeMeHHBIM 1udpo-
BBIM YCTPOMCTBOM 3aIlMThI, YIPABIECHUS W INPOTUBOABAPUNHHON aBTOMATHUKU, U MPEICTABIAET COOOM
KOMOHMHHUPOBAaHHOE MHOTI'O()YHKIIMOHAJIBHOE YCTPOHCTBO, OOBEAMHSAIONIEE pa3IuyHble (YHKIIMH 3allu-
TBI, U3MEPEHUs, KOHTPOJISI, MECTHOTO Y JUCTAHIIMOHHOT'O YIIPABJICHUS.

Hcnonb3oBanue B MP5 coBpemeHHO# aHaoro-uuppoBoil 1 MUKPOIPOLIECCOPHON 3JIEMEHTHON
0a3pl 00ecreynBaeT BBICOKYIO TOYHOCTb M3MEPEHHMH M MOCTOSHCTBO XapaKTEPUCTHUK, YTO IO3BOJISET
CYIIECTBEHHO MOBBICUTH YyBCTBUTEIBHOCTb U OBICTPOJICHCTBHE 3allUT, a TAKKE YMEHBIIUTh CTYHNEHU
CEJICKTUBHOCTH.

OyHKIUY, BBINOIHAEMbIE TEPMUHAIIOM 3aIlIUTHI SHEproodopyaoBanust MP5, u ux cpaBHUTEINb-
HbIE XapaKTePUCTUKHU MO (YHKIUSAM IpUBeieHbl B Tabuuue 1.1.

Tabmuna 1.1
OyHKIIUHU Kox ANSI KOHH%CT? ©
CTyneHen
HampariienHasi/HeHaIpaBIeHHAS 3allIUTa OT IMMOBBIIICHUS TOKA C 67/51/51V 4
YCKOM I10 HAIPSDKEHUIO
Hanpapnennasi/HeHanpaBieHHas 3allUTa OT MOBBIIIEHUS TOKA 67N/51N/
(MOIIHOCTH) HYJIEBOW MOCIEIOBATEILHOCTH C IyCKOM IO Hampsi- 3op 4
KEHHIO
3amyTa OT HOBBIIIEHHUS] CyMMapHOT'O TOKa HYJIEBOH Mociie0Ba- o 1
TEJBHOCTH BBICIIMX TAPMOHHK C TYCKOM I10 HATPSKEHHIO
Hanpasnennas/HeHanpaBieHHas 3alIUTa OT MOBBIIEHUS TOKa
(MOIITHOCTH) OOPATHOM MOCIEI0BATEILHOCTH C ITYCKOM I10 HaIpsi- 46 2
KEHHIO
3amura ot 00pbiBa mpososa (12/11) 46BC 1
3amuTa OT HOHMKEHUS HAIIPSDKEHUSI ¢ YCTaBKOW Ha BO3Bpar 27 2
3amuTa OT HOBBIIIEHHSI HAIIPSDKEHUS ¢ YCTaBKOW Ha BO3Bpar 59 2
3amura ot MOBBILLICHNS HATPKEHHS HYJIEBOH MOCII€0BATENBHO- 59N 2
CTH C YCTaBKOW Ha BO3BpaT
3amuTa OT MOBBIIICHUS HAMPSHKEHUS 00PaTHOM MOCIIeI0BATEIHHO- 47 2
CTH C YCTaBKOM Ha BO3BpAT
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ITponomxenne Tadbmuiel 1.1

OyHKIIUN Kox ANSI KomnmuectBo
CTyIEHEU
3ammTa OT CHUKEHHUS YaCTOThl C YCTaBKOM Ha BO3BpaT 81U-R 2
3amuTa OT NOBBIIIEHHS] YACTOThI C YCTaBKOW Ha BO3BpAT 810 2
Onpenenenyue MecTa MOBPEXKICHUS — —
UYerbipéxkpatHoe AIIB BrIkiIOUaTEsl 3aMIAEMOTO MPUCOCTUHEHUS 79 —
Kontpouss cocrosinus Beikitouarens ¢ YPOB (YPOB3) S50BF —

ABP — —

biioxupyronias goruka — —

BoceMsp BHEITHIX 3aluT — —

BoceMb BXOOHBIX JIOTUYECKUX CUTHAJIOB IO JOTrukKe «M» min — —
«JIN»

BoceMb BBIXOHBIX JIOTUUECKUX CUTHAIOB 110 Jioruke «JI1» — —

OnpenensiemMas 10JIb30BaTeNEM JIOTHKA — QYHKIIMOHATIbHBIE OJIOKU: — —
BXO/IbI, BBIXOJIbI, 3aITUCH B JKypHaJI, JOTHYECKHE dIeMeHThI U,
WJIN, uckmouaromee NN, HE, tpurrep, TaliMep, MyJIbTHUILIEKCOD,
TEKCTOBBIN OJIOK

WNunukamus aeicTByONUX (TEKYIUX ) 3HAYCHUI TOKOB M HAIpsi- — —
YKEHMH 3aIUIIAeMOT0 TPUCOCTUHEHUS, YACTOThI

MectHOE U JAUCTAHIMOHHOC YIIPABJICHUC BBIKIIOYATCIICM, IICPC- — —
KJIIFOYCHHUC PCIKHMMA YIIPABJICHUSA

biiokMpoBaHHE OT MHOTOKPATHBIX BKJIFOYEHUN — —

3ananue BHyTpeHHeH KoHpUrypauu (BBOJI 3alIUT U aBTOMATHKH, — —
BBIOOp 3AIIUTHBIX XapaKTEPUCTUK, KOJTUYECTBO CTYIIEHEN 3aIlUThI,
MIPOrpaMMHUPOBAHKE JIOTHKH U T.J[.) TPOTPAMMHBIM CIIOCOOOM

MecTHBIN U TUCTaHIIMOHHBIN BBOJI, XpaHEHHUE U OTOOpakeHUe — —
YCTaBOK 3AILUT U aBTOMAaTUKHU

Perucrpanus aBapuiiHBIX ITapaMeTPOB 3alIUIIAEMOr0 IPUCOETUHE- — —
HUS (JeMCTBYIOIUX 3HAYEHUH TOKA, HAIIPSDKEHHSI U TUIIA TIOBpe-
XKJICHUS) U cpabaThIBaHUE U3MEPUTEIBHBIX OPTaHOB

Perucrpanus n3MeHeHUs! CUTHAJIOB Ha IUCKPETHBIX BXozax (cocTo- — —
SIHUS BBIKJIIOUYATENS IIPUCOEIUHEH NS, eNel JUCTaHIMOHHOTO
yIpaBiIeHUS U BHEIIHUX 3alllUT) U KOMaH/]| YIIPaBJIEHUs, IOCTyTa-
IOIIKX 110 KaHAJIY CBS3U

VYder KomnuecTBa OTKIIFOUYEHUN BBIKITFOYATENS — —

[TonydeHnne AUCKPETHBIX CUTHAJIOB YIIPABIEHUS U OJOKHPOBOK, — —
BbIJladya KOMaH/| yIPaBJICHUS, ABAPUUHON U MPETYIPEAUTETBHON
CUTHaJINU3aluU

O6meH nHdopmanueli ¢ BepxHuM yposaeM (ACY TII) — —

HerepLIBHaH CaMOJHarHoCTHuKa aHHapaTHOﬁ u HpOFpaMMHOﬁ ga- — —
CTH

YCTpoHCTBO MMEET YeThIpe IPYIIBl YCTaBOK, KOTOPhIE MOTYT OBITh BBIOpAHBI IIPHU MPOTrPAMMU-
POBaHUU Yepe3 KIaBUATYPy, IEPCOHATBHBIN KOMIIBIOTEP, CETh CBS3U WJIM AUCKPETHBIA BXOJ. Ilepexito-
YeHHe Yepe3 NTUCKPETHBIH BXOJ Ha 1-3 rpymnmy mpoUCXOIUT MOCPEICTBOM MOJaud UMIyJIbca Ha COOT-
BETCTBYIOIIMN BXOA. 4 IpyIlIa yCTaHABIMBAECTCS HA BpeMsl HAJIMYMS AUCKpeTHOro curnaina "llepeki. Ha
rp. ycT. 4" 1 UMeeT MPUOPUTET HAJl OCTATLHBIMU IPYMNIIAMH YCTaBOK.

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 7 www.bemn.by
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2 TEXHUYECKHUE XAPAKTEPUCTHUKH

Tabmuma 2.1

IHapamerp

3HayeHue

AHanoroBble BXOJIbI:
[enn n3mepenus Toka
"  KOJHUYECTBO;
"  Marna3oH BXOJHBIX TOKOB:
o pabouwii;
O aBapWiiHBIN B (ha3ax;
O HYJIEeBOM
nmociegoBareabHoCcTH IN;
" TepMHUYECKas YCTOWYUBOCTD:
O JUTUTENBHO;
O B TedyeHwue 2 c;
o BTeueHue 1 ¢
" noTpediisieMast MOIHOCTh

enn HanpsxeHust
" KOJUYECTBO;
" BXOJHOE HampsDKEHUE:
o HomuHaNIbHOE B (pazax (Un);
o pabouee (Up);
" TepMHUYECKasl YCTOWYUBOCTH:
O JUIUTENBHO;
o B Teyenue 10 c;
® oTpedasiemasi MOIIHOCTh
Yacrora
" HOMHHAJIBHOE 3HAYCHHUEC;
= paboumii nuamnazoH

4

ot 0,111 no 21lu; *
ot 211 10 401H;

ot 0 o 51u;

41u;
40l1H;
100ln

P HOMUHAJIBHOM TOKe He Oosee 0,25 B-A (6e3 neneit
JEIIYHTUPOBAHUS);

4,

100 B 2¢.;
10 256 B ad.;

260 B ad.;
300 Bad.;
IIPY HOMUHAJILHOM HamnpsbkeHuu He 6onee 0,25 B-A;

50 I';
40 - 60T

JIMCKpeTHBIE BXO/bI:

"  KOJIMYECTBO;

® HOMHHAJIbHOE HaIpsHKCHHE,

"  MaKCHUMAaJbHO JIOMYCTHUMOE
HaIpsKEHUE;

®  HanpsoKeHHe cpadaThIBaHUS;

= ko3¢ (dULIHEHT BO3BPATa;

"  [OTpeONIIeMBbI TOK B yCTAHO-
BHBIIIEMCS PEKHME;

" UMIYJIbC PEXKEKIIUH;

= 3ajiepKKa 1Mo BXOmay, He Ooree;

"  MHMHHMAJIbHAsS JJINTEIILHOCTb CUTHA-

na (aHTHIpEeOE3roBast 3a/IePHKKa)

16 nporpaMMHpyeMBbIX, H30JIMPOBAHHBIX MEX1Y CO00I;
~230 B ( ~110; =48; =24 B - o 3aka3y)

=380 B,

~275 B;

0,6-0,7 UBx.HOM,;

KB >0,95;

0,8-1,4 MA;
Ipex > 20 MA; tpexx> 10 mc;
20 mc;

7 Mc

Peneiinblie BHIXOMBI:
"  KOJWYECTBO;
"  HOMUHAJIBHOE HANIPSKEHHUE;
®  HOMHUHAJIBHBIN TOK HArpPy3KH;

®  KOMMYTAaIIMOHHAs CIIOCOOHOCTH B

ETTH YIPABJICHHS BBIKIFOYATE-
aeM, L/R<40 mc

"  pasMBIKAroIIast CIOCOOHOCTD JIJIst
[TOCTOSIHHOT'O TOKA;

®  KOJHNYECTBO KOMMYTaHI/Iﬁ Ha KOH-

11 (8 mporpaMMHpyeMbIX );
250 B;

8A;

1o 10 A na Bpems 1,0 ¢

10 30 A Ha Bpemst 0,2 ¢

10 40 A na Bpems 0,03 ¢
24B,8 A;48 B, 1 A;

110 B, 0,4 A; 220 B, 0,3 A;

TaKT: Harpy>XCHHBbI; 10 000;
HEHATPyKECHHBIH 100 000:;
TepmuHan 3amuTel dHEproodopyroBanust MP5, T1O 70 8 www.bemn.by
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[Tponomxkenne Tadauis 2.1

IHapamerp

3HaueHHne

OCHOBHOE€ ITUTAHHUE:
"  HOMHHAJIBHOC HAIPSHKCHUE TUTAHMS,
*  pa0ouwii AUAa30H MUTAHMS:
O HampspKEHHE TIEPEeMEHHOTO TOKa;
O HampsbKEHHE TOCTOSIHHOTO TOKa,

* moTpediiieMas MOIIHOCTD:
O B HOPMaJbHOM PEKUME;
O npu cpabaTbIBAaHUU 3aLTUT

~230 B; =220 B; (=110 B; =24; =48 — no 3aka3zy);

Ot 100 1o 253 B;
Ot 100 10 300 B (momycTuMbIii ypOBEHB ITyJIbCAITUI
20 %);

He Oontee 5 B-A;
e 6oiee 10 B-A

Pe3epBHOE nMuTaHME U IENTYHTUPOBAHUE!
® [MTaHWe OT TOKOBBIX 1ernel (hasbr A, C):
O MHMHHUMAaJIbHBIN BXOJHOU TOK;
O BpeMs FOTOBHOCTH;
O  moTpedisieMast MOIIHOCTB TI0 OJTHOM
daze:

3A;
300 mc nipu 4ln;

- IPYU OCHOBHOM [IUTaHWH; 5B-A;
- TIPY MMTAaHWH OT TOKOBBIX IICTICH; 13 B-A;
"  IUCKPETHBIC BHIXO/bI ACUTYHTUPOBAHMUS:
O KOJIMYECTBO, 2 H3
O THII AUCKPECTHOI'O BBIXOAA, 6CCKOHTaKTHBII>'I;
O HOMMHAIBLHBIN JUINTSIBHBINA TOK; 50 A;
O THKOBBIN TOK Ha npoTsikeHuu 20 Mc | 400 A
WuTepdeiic yenoBeKo-MamHHBIN:
® MHAUKATOPHI CBETOJANOHBIE:
O  KOJIMYECTBO; 13;
O CcBOOOJHO Ha3HAYaCMEIC; 8;
® KJIABUATYDA; 10 xyaBu;

" HUCIIICH

CBETOJMOJIHBIN, 2 CTPOKH 10 16 CUMBOJIOB

JlokanbHbI HHTEpdEiic

USB-2.0

VY nanenHslif nuaTEpQEiic:
Bapuanrt 1

" MOPOTOKOIJI CBA3U

Bapwanr 2
" [IPOTOKOJ CBS3U

Bapuant 2(103)
" TIPOTOKOJ CBSI3U

Bapuanr 3
" [IPOTOKOJ CBS3U

Bapwnanr 4
" [POTOKOJ CBSI3U

2-X MpoBO/IHAs (pU3HUECKas TUHUS;
Onun nopt RS-485 (n30mupoBaHHbIIT)
1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600; 115200 6wur/c;

“MP-CETH” (MODBUS);

JIBa mopra RS-485 (M301MpOBaHHbBIX);
“MP-CETBH” (MODBUS);

JIBa mopra RS-485 (M301MpOBaHHBIX):
- mopt X3.1«MP-CEThb» (MODBUS),
- mopt X3.2 MOK 60870-5-103;

JlBa ontuyeckux nopra tTuna ST (LOOBASE - Fx);
MDK-61850;

JlBa mopra Ethernet tuna RJ-45 (L00BASE - Tx);
MDK-61850;

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK
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[Tponomxkenne Tadauis 2.1

IHapamerp

3HaueHHne

OcmnorpadupoBaHue:
" JUTMTEIBbHOCTH 3aMUCH O0IIas;
" YuCJIO BEIOOPOK HA MEPHOI;
" YKCJIO KAHAJIOB,
" JUIMTEJILHOCTH 3aIMCH 10 aBapHii;
* Qopmar npeacTaBIeHUs JaHHBIX

B cCOOTBETCTBUH C I1. 7.8.10;

20;

8 aHanoroBbIX, 127 AUCKPETHBIX;

0-99% ot 0011IeH JIUTEIHLHOCTH,

0e33HaKoBEIH 16 p. mpeoOpa3oBanue B popmare
COMTRADE mipu nomol1y nporpaMMHOR 000JI0YKH
«YuuKon»

Perucrpanus cooOmienuii:

" JKypHal aBapuii; 32,

" SKypHaJI COOBITHI; 128;
[TokazaTtenu HagEKHOCTHU:

= cpenHss HApaOOTKa HA OTKa3 100000 u;

" cpeaHee BpeMsl BOCCTaHOBIICHHUS

" [IOJHBIN CPOK CITYKOBI

" [IOTOK JIOKHBIX Cpa0aThIBaHUN YCTpPOH-
CTBa B Iojl

He Ooiee 1 ;
He MeHee 20 ner;
He Gosee 1-107°

PaGounii quamnazoH TemMmepaTyp OKpyKaroIiero
BO3/yXa

Munyc 25... +40 °C

[IpenenbHbIi pabounii AUAaNa3oH TEMIEPaTyp
OKPY’KaFOIIIEero BO3/[yXa C COXpaHEHUEM (PyHK-
LM 3aIAT

Munyc 40... +70 °C

OTtHocuTeNbHAS BIAXKHOCTH!
® B pabOYMX yCIOBUSX SKCILIyaTalluy;
" [IpH TPAHCIOPTHPOBAHUHU

110 95 % (ipm +25 °C 1 Hmke); **
710 98 % (mipm +25 °C u Hmxe)

ATMocdepHOe 1aBIeHHE

79,743 ... 106,7 xIla

Homunanehble pabourie 3HaU€HUSI MEXaHUYe-
CKHMX BHEIIIHUX BO3JIEHCTBYIOMNX (aKTOPOB

no 'OCT 17516.1-90 anst rpynmbl MEXaHUYECKOTO
ucnonHeHus: M40 (COOTBETCTBYET O CEHCMOCTOMKO-
ctu 9 6amnam)

VY CcTOWYNBOCTD K MEXaHUYECKUM BHELITHUM
BO3JICHCTBYIOIUM (PaKTOpaM P TPAaHCIOPTH-
pOBaHUHU

B cooTBeTcTBHM € YCIOBUAMHU TPAHCIIOPTUPOBAHUS
«C» o
T'OCT 23216-78

["aGaputHble pazmMeppr™**
- 0e3 (QyHKIIMU ACITYHTUPOBAHNUS;
- ¢ pyHKIMEHN eIyHTHPOBAHUS

143x156%247 MM
143x168%247 mm

Macca He Ooimee 4 xr
Crenenb 3amuThl, odecrneunBaeMmas o0omoukoil | IP30 mo 'OCT 14254-96;
(koprrycom);

CremncHb 3alllUThI J'IPII.[CBOﬁ IIaHCIIH,
CreneHb 3alIUThl KJICMMHBIX pa3"béMOB

IP40 o 'OCT 14254-96;
IP20 mo 'OCT 14254-96

*

Toka), lni=5 A (1 A)

[H — HOMUHATBHBINA BXOJHOU TOK (HOMHUHAJILHBIM BTOPUYHBIA TOK OT (ha3HBIX TpaHC(HOpPMATOPOB

** He nomyckaercs KOHIEHCALMS BJIAry MPH SKCIUTyaTallud MUKPOIPOIIECCOPHBIX pelie
*#** T"abapuTHBIC U IPUCOEIUHUTENbHBIC pa3Mepbl IPUBEICHBI B MPUIOKEHUH A

TpeGoBanwMsI dIEKTPOMAarHuTHOM coBMecTuMocTH B cooTBeTcTBUU ¢ [OCT P 51317.6.5 — 2006
(M3K 61000-6-5) «CoBMECTUMOCTh TEXHUYECKHX CPEACTB AJIEKTPOMArHUTHAsA. Y CTOMYMBOCTH K DJIEK-
TPOMAarHUTHBIM ITIOMEXaM TEXHUYECKUX CPEJICTB, IPUMEHSAEMBIX Ha 3JICKTPOCTAHIUAX U MOACTAHIIMSIX.
TpeboBanust 1 METO/IbI UCIIBITAHHI» IPUBEIEHBI B TabnuLe 2.2.

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK
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Tabnuua 2.2

ITapametp

3HaueHue

VY CTOMUMBOCTB K BO3AEHCTBUIO HAHOCEKYH/IHBIX UMITYJIbCHBIX
nomex B cootBeTcTBUHU € TpeboBanusimu CTh MOK 61000-4-4-
2006 (M3K 61000-4-4:2004):

0) ATUTETHHOCTH MPOBAJIOB,;

B) IIPEPHIBAHUI;

- U1 BXOJIHBIX IIeTICH ITNTaHHsI; 4 xB
- I OCTaJIbHBIX HE3aBHCHUMbIX IICTICH; 2 kB
- KpUTEpHii KauecTBa GyHKIIMOHUPOBAHUS “A”
VYCToiunBOCTh K MPOBATAM U KPATKOBPEMEHHBIM TPEPHIBAHUSIM
HAIPsHKEHUS CETU AJIEKTPOIUTAHUS B COOTBETCTBHU C TPeOOBaHUS-
mu CTB MK 61000-4-11-2006 (MBK 61000-4-11:2004):
a) YPOBEHb UCIBITATEIILHOTO HAMPSKEHUS B %0 OT HOMUHAJb-
HOT'O HaIPSKEHUS AJIEKTPOIUTAHUS:
1) s npepbIBaHMIL; 0 %;
2) Ul IPOBAJIOB; 40 %;

AU 30% (20 mc);
AU 60% (1 c);
AU 50% (100 mc)
AU 100% (1 ¢)

B) KpUTEpUH KauecTBa (DYHKIIMOHUPOBAHHS “A”

Y CTOWYUBOCTD K 2JIEKTPOCTATHUECKUM Pas3psiiaM B COOTBET-

CTBUU C TPeOOBaHUAMU

CTBb MDK 61000-4-2-2006 (MOK 61000-4-2:2001):
- IpU KOHTAKTHOM pa3psize; 6 kB;
- TP BO3/YIIHOM pa3ps/e; 8 xB;
- KpUTepuil KauecTBa (YYHKIIMOHUPOBAHHS “A”

YCTOMYUBOCTh K BOSHCﬁCTBHm MHUKPOCCKYHAHBIX HMITYJIbC-
HBIX IIOMEX B COTBCTCTBUU C Tpe60BaHI/15[MI/I

I'OCT IEC 61000-4-5-2017 (MDK 61000-4-5:2014):

- AaMINIMTYAAa HAIPSAXKCHUSA UCHIBITATCIIBHOTO UMITYJIbBCA,

- KpUTepHil KauecTBa QyHKIIMOHUPOBAHUS

(4,0+0,4) xB npu nmogayve momexu mo
CXeMe «IIPOBOJ-3EMIIS»;

(2,0%0,1) kB npu moave mMOMexu 1o
CXeMe «IIPOBOJI-TIPOBOI;

CCA”

Y CcTOWYUBOCTD K BO3/ICHCTBHUIO MOBTOPSIONINXCS KOJeOaTeb-
HBIX 3aTyxaromux nomex yactoroi 0,1 u 1 MI'y B cooTBeT-
ctBuu ¢ TpeboBanusimu CTh I'OCT P 51317.4.12-2001:

- AMIUTUTYJHOE 3HAYEHHE IEPBOTO MUMITYJIhCA UCIIBITATEIEHOTO
HANPSKEHUS;

(2,5+0,25) kB mpu mogaye momMexu 1mo
CXeMe «IIPOBOJ — 3EMJISI»;

(1£0,1) kB mpu nogaue momexu 1no
CXeMe «IIPOBOJ — POBOY;

- KpuTepHil kauecTBa QyHKIIMOHUPOBAHUS “A”
YCTOWYMBOCTh K BO3JEHCTBUIO MAarHUTHOTO IOJS IPOMBIII-
JIEHHOW 4YacTOThl B  COOTBETCTBUUM C  TpeOOBaHUSMU
I'OCT IEC 61000-4-8-2013 (MOK 61000-4-8:2009):

- HAPsKEHHOCTh HEMTPEPBIBHOI'O MAarHUTHOTO MOJIS ITOCTO- 30 A/m;
SITHHOM UHTEHCUBHOCTH;

- KpuTepHil kKauecTBa QyHKIIMOHUPOBAHUS “A”
Y CTOWYHUBOCTH K BO3JEUCTBUIO UMITYJILCHOI'O MAarHUTHOT'O I10-
I B COOTBETCTBHUH C TPEOOBaAHUSIMU
I'OCT IEC 61000-4-9-2022:

- MaKCUMaJIbHas HAMPsHKEHHOCTh UMITYJIBCHOTO MarauTHoro | 300 A/wm;
T10JI;

- KpUTEpHi KauecTBa QyHKIIMOHUPOBAHUS “A”

11
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[Tponomkenue Tabautipr 2.2

IHapamerp

3HaueHue

VY cTONUMBOCTD K BO3AECHCTBUIO PaAMOYAaCTOTHOTIO 3JIEKTPO-
MarHUTHOTO TIOJISI B COOTBETCTBUH C TPEOOBAHUSIMHU
CTb IEC 61000-4-3-2009 (IEC 61000-4-3:2008):

- HaPsHKEHHOCTD U3J1y4aeMOro OJJHOPOJHOIO 3JIEKTpoMar-
HUTHOT'O MOJIs,

- IMana30H YacTOT NIEKTPOMArHUTHOIO I10JIS;

10 B/m;

ot 80 mo 1000 MI'Li;

- KpUTEpHii KauecTBa GyHKIIMOHUPOBAHUS “A”

VY CTOWYUBOCTD K 3aTyXarolleMy KojeOaTeIbHOMY MarHUTHOMY

nostro o 'OCT P 50652-94:

- CTEIEHD XKECTKOCTH MCIBITAaHUM; 3;

- KpUTepHii KauecTBa PYHKIIMOHUPOBAHHUSI «A»

VY cToiunBOCTh K KOHIYKTUBHBIM ITIOMEXaM, HABEICHHBIM pa-

JMOYaCTOTHBIMU 3JIEKTPOMArHUTHBIMHU TOJIIMHU, TIO

CTb IEC 61000-4-6-2009 (IEC 61000-4-6:2006):
- CTETICHb KECTKOCTH (UCIIBITATEIbHOE HAMPSIKEHUE); 3 (10 B);
- IMana3oH YacTOT 3JEKTPOMATHUTHOTO TOJIS; ot 150 kI'y o 80 MI'1;
- KpuTepHil kauecTBa GyHKIIMOHUPOBAHUS «A»

YCToN4MBOCTh K MYJbCAalUsAM, IIPOBAIAM U IIPEPHIBAHUIM
HaIpsDKEHUs  DJIEKTPOIIMTAHUS  IOCTOSIHHOTO — TOKAa IO
CTII 09110.47.104-08:

- YPOBEHb IyJIbCalUil;

- YPOBEHB UCIBITATEIILHOIO HANIPSKEHUS IS IIPOBAJIOB;

- YPOBEHB UCIBITATEILHOIO HANIPSKEHUS ISl IIPEPBIBAHUN

10 % ot Un nur;
40 % ot Un nur. (B Teuenue 0,1 c);

0 % ot Un nur. (B Teuenue 0,5 ¢);

VY CcTONUMBOCTD K KOJIEOATEIbHOMY 3aTYXal0IEMy MarHUTHOMY
noiro, o 'OCT IEC 61000-4-10-2014:

- UCTIBITATEIbHBIN YPOBEHB; 30 A/m;
- KpUTEpHil KauecTBa PyHKIIMOHUPOBAHMUSI, «A»;

- CTEIIEHb JKECTKOCTH Knacc 4
[TomexoycTOMUNBOCTh K KOJEOAHHUSM MUTAIOIIETO0 CETEBOrO
Hanpsbkenus, o |EC 61000-4-17:2015:

- IyJIbCAUsl HAIIPSDKEHUS YIEKTPOIIUTAHUS 10%

[ToMex0yCTOWYMBOCTh K TAJCHUIO HAMPSIKCHUS, KOPOTKUM
3aMbIKAHUSIM W U3MEHEHHIO THTAIOIIET0 MOCTOSHHOTO Harpsi-
xenus, mo IEC 61000-4-29:2000:

- IEPEPHIB IEKTPOMUTAHUS 0€3 U3MECHEHHS TapaMEeTPOB

AU 30% - 0,1 cexk;
AU 60% - 0,1 cexk;
AU 100% - 0,05 cex

COHpOTI/IBJ'IeHI/Ie H30JII0UU HE3aBUCUMBIX BHCITHUX JJICKTPUICCKUX ueneﬁ (KpOMe HU3KOBOJIBT-
HBIX ueneﬁ) OTHOCHUTCJIbHO KOPITYCa U MCIKAY CO60ﬁ, HU3MCPCHHOC MCTAOMMCTPOM ITOCTOSIHHOI'O TOKA C

BbIXOAHBIM HamnpsikenueM 500 B, e menee 100 MOwm.

W30ms1111s BceX HE3aBUCUMBIX UIEKTPUUYECKUX LENel YCTpONCTBa (KpOME HU3KOBOJIBTHBIX 11€-
TMel) OTHOCUTEILHO KOPITyca U MEXIy COOO0M BBIZEPKUBACT B TCUCHHE | MUH JICHCTBUE UCIIBITATEIIBHO-
ro HanpspkeHus 2 KB npaktudyecku cuHycougansHoi ¢popmel yactoroit 50 I'm.

N3onsanus Bcex HE3aBUCHMBIX 3JIEKTPHUUECKUX ILIeTel yCTPOMCTBAa (KpOME HU3KOBOJIBTHBIX Iie-
neif) OTHOCUTENIBHO KOpIyca M MEXIY COOOM BBIACPKUBACT 0€3 MOBPEKACHUN BO3ICHCTBHE MMITYIIbC-
HOTO HanpspKeHUs B cooTBeTCTBUU ¢ paszaeniom 8 OCT 30328-95 (makcumanbHasi aMIUTUTY/1a UMITYJTb-

ca 5 kB).

YeTpoicTBO 1Mo moskapHO# 6e30macHoCTH cooTBeTCTBYET TpedoBanusam ['OCT 12.1.004-91.
YCTpOUCTBO HE NPEHA3HAYEHO Ui YCTAHOBKH U OKCIUTyaTalliy BO B3PBIBOOIIACHBIX U I10KapO-
omacHbIX TomernieHusx 1o 1Y (“IIpaBuna ycTpoiicTBa AIEKTPOYCTAHOBOK ).
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3 OIIUCAHUE YCTPOMCTBA

3.1 YcrpoiicTBo M padoTa usaesus
MPS5 nmeer MOYJIbHYIO CTPYKTYPY M COCTOSIT U3 CJICAYIOIINX MOTYJICH:

. MOAYJIb LIEHTpaJIbHOTO nporieccopa (MLIIT);

. MOAYJIb (BBOAA) CUTHAJIOB aHAIOTOBBIX TOKOBBIM (MCAT);

. MOAYJb (BBOAA) cUTHAIOB aHayoroBeix HampspkeHus (MCAH)
. JIBYX MOJyJiel (BBoJia) CUTHAJIOB qucKpeTHbIX (MCJI);

. MOayJb perie BeixoaHbix (MPB);

. MOJyJb KJ1aBUaTypsl U unaukauu (MKHN);

. 6s1ok uranus (BIT).

Bce Moaynu BBOZIa-BbIBOIa UMEIOT Pa3beMbl ISl CBA3HM C MOAYJIEM LIEHTPAJIILHOTO IIpoLieccopa
1 OJIOKOM MUTAHUS IOCPEICTBOM KPOCC-TIIATHL.

Moaynu ycTaHaBIMBaOTCS BHYTpH Kopryca MPS. [[ns moakimroueHus: BHEITHUX IIETIe Ha BCeX
MOJYJIIX UMEIOTCS KIEMMHbIE KOJOJKU MPYKUHHOTO U BUHTOBOTO (J/Is1 TOKOBBIX BXOJOB) TUIA (110 3a-
Ka3y Bce KJIEMMbI MOTYT OBITh BBITIOJIHEHBI BUHTOBBIMU ).

BxonHble HanmpsHKeHUs ¥ TOKH Ha BXOJaX MOAYJIeil CHTHAJIOB aHAJOIOBBIX MPeoOpa3yroTcs
JaTYNKAMU HAIPSDKEHUS. U TOKa U QUIBTPYIOTCS aHAJOTOBBIMU (PUIIBTPAMU HU3KHX YacTOT, OTCEKaIO-
LIMMU BBICIIME FTAPMOHUKH BO BXOJHOM CUTHAJIE, a 3aTeM, nepenatorcs Ha ML

Mooynb yenmpanbhozo npoyeccopa BHIIONHSACT GYHKIUN aHAIOTO-IU(POBOTO MpeodpazoBa-
HUs, BbiunciaeHus u cBsi3u. [Ipu nomomu 12-paspsanoro AT ananorossle CUrHANBL, TOCTYHAOLIUE OT
MCA, npeobpa3zyrotcs B iudpoBoii koa U obpadbateiBatoTcs mporeccopoM. [lonyyaembie B UTOre AaH-
HbIE OIPEJEIISIOT YCIOBUS cpadaThIBaHUsI 3aAILIUT.

Jns mpenoTBpamieHuss 3aBUCaHUs IIpolLieccopa NpelyCMOTPEH CTOPOKEBOM Tailmep, mepesa-
rpyXawIui cucteMy B ciiydae c6ost. [lapamerpsl xypHalla aBapuiiHBIX COOBITHI, KOH(MUTYypaIHs 3a-
ITUT, YCTaBKH, MAPOJIb TOJIb30BaTeNs s BXxoAa B cucteMy xpansatcs B DIII3Y. anubie ocrumiorpa-
¢bupoBaHMs XpaHATCS B S3HEpronesasrucumom O3Y.

Takxe Ha MOJyJie LIEHTPAJILHOTO MPOLECCOopa HAXOJUTCS Pa3bEéM ISl MOJKIIOUEHUS MOAYIIS
KJIABUATYyphl U MHIAUKAIUH.

Mooynv cuznanoé OucKpemHwlX TIO3BOJISET YCTPOWCTBY IOJy4YaTh CHUTHAJIBI OT BHELIHHMX
YCTPOMCTB.

Mooynw pene 6b1x00HbIX TIPEAHAZHAYEH JUISl BBIJAYM CIEAYIOUIMX CUTHAJIOB: HEUCIIPABHOCTU
caMoro ycTpOoHCTBa 3allMThl, 00 aBapuu B CXeMY LIEHTPAJIbHON CUTHAIM3alluH, a TAK)XKE pa3JInyHble 3a-
MIPOrpaMMHUPOBAHHBIE CUTHAJIBI 3AIUTHI U aBTOMATHKH.

Mooynb knaeuamypel u unoukayuu (ynbT) oOpasyeT uHTepdenc MeXTy Mob30BaTeNeM U
ycrpoiictBoM. Ha MKU pacnosioxkeHbl: KJIaBHaTypa, CBETOAUOAHBIN TUCIUIEH U CBETOJIUOHBIE WH]IU-
KaTopsl. MIHIUKaTOpPBl OTOOpaXar0T COCTOSIHHME 3aIlMIIAeMON JMHUM, KOMMYTAlMOHHOTO ammapara u
HCIIPABHOCTb CaMOI0 yCTPOMCTBA.

Mooyns numanusa 103BOJSIET IUTATh YCTPOMCTBO, KaK OT MOCTOSIHHOTO, TaK U MEPEMEHHOTO
OIIEpaTUBHOIO TOKA B IIMPOKOM JUaNa30HE N3MEHEHHUS TUTAIOIET0 HANIPSHKEHHUS.

3.2 IIporpamMHoOe oOecrieyeHue

MP5 paGotaer nox ynpasiaeanem OIIEPAITMIOHHON CUCTEMBI PEAJIBHOT'O
BPEMEHMU (OCPB), o6ecneunBaroieir 00paboTKy MporpaMMHBIX 3a7a4 B JOCTYITHOE BpeMs U B HEOO-
XOJUMOM IOPSAJIKE OUEPETHOCTH.

[TporpamMHoe oOecrieueHre BKIIOYAET B Ce0s1 CIEAYIOIINE 3a/1a4H:
3aa4a 00pabOTKU BXOAHBIX AUCKPETHBIX CUTHAJIOB;
3a1ada UQpoBOi GUIBTPALIMH U OCHIILIOrpadUpPOBAHNUS;
3aJa4a JOTMKHU 3alIUT U aBTOMAaTHUKH;
3aJ]a4a 4YacoB peaibHOTO BPEMEHU;
3ajaua peanu3annu GyHKIUH 4eI0BeKO-MaIlIMHHOTO HHTEepdeiica 1 caMOuarHOCTUKH;
3aJa4a BBOJIa-BBIBO/IA 110 TIOCIIEIOBATEIILHOMY HHTEp]EHCY;

Peanuzamus ycTaBok Mo BpEMEHH sl pa3HBIX 3alllUT B MPOTrpamMMe OCYIIECTBIISIETCS MIPH T10-
MOIIIM OJTHOKaHAJILHOTO TaliMepa M CHCTEMBI ITpepbiBaHmii. [IporpaMmHoe oOecrieueHrne UMeeT BCTPO-
SHHBII MEXaHU3M KOHTPOJISI COOCTBEHHOTO KOJa.
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4 IAPAMETPBI U3MEPEHUMI

N3mepenune B MP5 npousBoasaTCs o 4eThIpEM KaHaiaM TOKA M YETBIPEM KaHalaM HalpsbKe-
Hus. [lepBuunbie Toku TpanchopmaTopos Toka (TT) u koaddunmentsr Tpanchopmaiuu Tpanchopma-
topa Hanpspkenus (TH) 3apatorcs cornmacuo tabnure 4.1.

Tabnuna 4.1
HaumeHoBaHue napamerpa 3HaueHue

1 | Inamazon nmepBuuHoro toka TT 0-5000 A

2 | JInama3oH nepBUYHOTO TOKa TpaHchopmaTopa Toka HyJaeBoi mocieno- | 0-1000 A
BarenbHocTU (TTHII)

3 | Imamazon ycraBok mo koddduimenty tpanchopmaruu TH: 0-128000

4 | Jlmana3zoH ycTaBok 1o koddduimenty tpanchopmanuu Tpaachopma- 0-128000
TOpa HanpsbKeHus HyaeBoi nocnenosarensHoctu (THHID):

5 | IucKpeTHOCTh YCTaBOK MO TOKY 1 A

Homunansueiit nepsuunbiii Tok TTHII paccuntbiBaeTcs:
=11, Ky

rae ln, - HOMUHAJIBHBIN TOK YETBEPTOTO U3MEPUTEIBLHOIO TOKOBOro BXxoza (1 wiu 5 A);
Krrg = KO3 duimenT tpancopmaryu TpanchopmMaTropa TOKa HyJIEBOH MTOCIEA0BATEIbHOCTH.

B wmento «IlapameTrpsl HanpspKEHHS 3a0a€TCs HAIMPSKEHUE, UCTIOIh3YeMO€ TOKOBBIMH 3alllH-
TaMU HYJIEBOU MOCe0BaTeNbHOCTH ((DYHKIIMH MyCKa M0 HAIPSHKEHUIO U MONIIPU3AIlMU OpraHa Harpas-
JIEHUS MOIITHOCTH):

- «Ua, Ub, Uc; Uo=U0» - ucnons3yercst pacuyéTHOe HampsDKeHHE HYJIEBOH MOCieaoBa-
tenpHOCTH UO;

- «Ua, Ub, Uc; Uo=Un» - ucnosnp3yercsi u3MepeHHOe 10 YeTBEPTOMY (HYJICBOMY) KaHAITY
HanpspkeHus Un.

OtaenvHO A7 Ga3HBIX U HYJIEBOT'O KAaHAJIOB HANPSKEHHS MOXKHO 33a]aTh BHEUTHHE CUTHAJIBI
HeucnpasHoctd «HEUCIIPABHOCTD TH» u «<HEMCITPABHOCTbD THHII» cooTBeTcTBEHHO.

Hanpsixenus cuutarorcs onpeaeaéHHbIMU HEJOCTOBEPHO:

- pacuémmvle, HY1€80U U 00pamuol nociedosamenvbHocmu, pu Beex (a3HbIX HUXkEe 5 B
nnu nipu nosisnenuu cursana «<HEMCITPABHOCTD TH»;

- ¢asnoe, ipu ero ypoHe Hike 5 B wmm nipu nosinenun curaana «HEMCITPABHOCTD
TH»;

- JIuHeliHoe, TIPU YPOBHE 000MX M3 COCTABIAIOIMIMX ero (a3HbIX HWXe 5 B wiu npu noss-
neaun curnana «<HEWMCITPABHOCTD THy;

- usmepenHoe no Hynesomy kawany, npu nossieHun curHana «HEWCIIPABHOCTD
THHID».

IIpu HexOCTOBEPHOM ONpe/eIeHHH HANPSKEHHUs 3a1UTA, U3MEPUTEJIbHbIH OpPraH KoTo-
PO MCIOJIB3YeT ITO HaNPsIZKeHue, 0JJ0KHPYeTCsl.

Yacrora cunTaeTcs onpeaenéHHON HeTOCTOBEPHO TIPH JIFOOOM U3 CIICTYIOIIUX YCIOBHIMA:

- mpu Bcex (a3HbIX HanpspKeHusX Hike 10 B;

- npu nossienun curana «<HEMCITPABHOCTD THy;

- yacrtore BHe auamnaszona 40 —60 I'm.

IIpu HexOCTOBEPHOM ONpeae/IeHUH YACTOThI 3AIUTHI 110 YACTOTE OJIOKHUPYIOTCH.

Koadduiment Bo3Bpara aisi TOKOBBIX HW3MepUTENbHBIX opranoB (MO) makcuManbHOTO Iei-
cTBUs nNpuHAT paBHbIM 0,95, nis HanpsbkeHdeckux MO makcumanbHoro neictBus - 0,98, a mis Hanpsi-
wendyeckux MO munumansHoro nevictsus - 1,02, qis 3ammt yactotsl Bo3BpaT 0,05 'y npu Hencnomnb-
30BaHUM yCTaBOK BO3BpAaTa.
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S KOHTPOJIb 1 YITPABJIEHUE BBIK/IIOYATEJIEM

Jns ocymiectBiienus GyHKUIUN KOHTPOJIS MOJIOKEHUS, U3MEHEHHS] COCTOSIHUS BBIKITIOYATENs
WCIIOJIL3YIOTCSI BHEIITHUE CUTHAIIBI ¢ OJIOK-KOHTAKTOB BBIKIIFOUATENs. [ peaqn3ainun yrpaBieHHs Bbl-
KJIFOYaTesIeM MPEyCMOTPEHBI CIACIYIONIME BO3MOXHOCTH MMO1a4u KoMaH 1 (prucyHku 5.1):

- oT BcTpoeHHbIX KHOMOK «BKJI/OTKJIy;

- OT BHEIIHETO KJII04a yIpPaBJICHNUS;

- OT BHelIHel cxemsl (Hanpumep, ABP, Tenemexanuka);

- o unTepdeiicy cpszu (CATY).

VYrpaieHre 0T BCTPOSHHBIX KHOTIOK U 1O HHTEP(EICy CBA3H MOXKET OBIThH 3aIlpPEIeHO.
VYrpaBieHue oT BHEIIHETO KJIK04Ya M OT BHEIIHEH cxeMbl MOXKET ObITh BBeieHO Ha «PASPEILIEHO» wim
«KOHTPOJIby. Curnaiisl ¢ Kir04a WIH OT BHELITHEH CXEMbl JIeHCTBYIOT:

- B pexxume «PA3SPEIIIEHO» Ha cootBercTByromue peiae MP5; « BKIIIOUU Ty unu
«OTKJIIOUUTb»;

- B pexume «KOHTPOJIb» nelictBue He BblnonHsAeTCs. CUTHAIBI UCTIOIB3YIOTCS TOIBKO B
JIOTUKE pabOThl ABTOMATHKH.

VYmpasnenue ot C/ITY moxer ObITh OJIOKHPOBAHO OT BHEIIHUX CUTHANOB «Omok-ka CATY».

[Ipu oHOBpEeMEHHOM To/1aue KOMaH/] Ha BKJIFOUCHHE U OTKIIFOUEHHUE PUOPUTETHOM SBIISIETCA
KOMAH/1a Ha OTKJIIOUEHUE.

[To ¢dakTy BKIIOYEHHUS BRIKIIIOUYATENsI ocymiecTBisiercs: 6imokupoBka AIIB Ha Bpemst TO (cwm. 1.
6.5.1) u yckopenue TokoBbix 3amuT Ha BpeMs «/JJIUT-Tb YCKOP.» (Tan. yck.). Takxe B aroputmax
YIpaBJICHUS BBIKIIOUATEIEM UCIOJIB3YIOTCS CIEAYIOINE BETUYUHBI:

- Tumn — BpeMsi Bbl1auu UMITYJIbCA HA BKJIIOUEHUE UM OTKIIFOUEHHE BBIKJIKOYATEIs;

- «BPEMS YPOB» (TypoB) — BpeMsl OTKJIIOUEHHS! BBIKJIFOUATEIIS, UCIIOJIB3YETCS B JIOTUKE
YPOB (YPOB3).

- «TOK YPOB» (lypoB) — MUHMMabHBIN TOK, IPU KOTOPOM paspenieHo aeiictsue YPOB.
[Tpu Heucnonb3oBanuu ¢pyHkuu YPOB napamerpst lypos u TypoB npuMeHsitoTcs mpu GopMupoBaHUT
CUTHaJa HeucIpaBHOCTH «OTKa3 BRIKIIIOUATENS» M COOTBETCTBYIOIIEH 3aITUCH B JKypHAJIE CUCTEMBI (CM.
m 5.4).

Buumanue! 3nauenue lypoe 0on1xcno 6vims menvute Haumenbvuieil yCmMageKu moKo8yixX 3a-
wium u JI3III.

Buumanue! 3nauenue lypoe oonxncno 6vimo évtuie 0, unaue Kax;cooe agapuiinoe omKjioye-
Hue gvIKnI0uamens oyoem npueooums K popmuposanuio neucnpagnocmu «OmKas e bIKa0uameniy.
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Pucynok 5.1 — Jloruka Bb1aun KOMaH]{ yIpaBJIeHUs

5.1 KoHTpoJib M0J10:KeHUS BBIKJII0YATES

Curnansl ¢ OJOK-KOHTAKTOB BBIKJIIOUATENs («COCT. BKIIOYEHO» M «COCT. OTKJIIOYEHO») pacro-
3HAIOTCSI COTJIACHO aJTOPUTMY, MOKa3aHHOMY Ha pucyHKe 5.2. Ecnu OI0K-KOHTAKT «BKIFOUEHOY» Pa3o-
MKHYT, a OJIOK-KOHTaKT «OTKJIFOUEHO» 3aMKHYT, TO BbIpa0aThIBAETCS CUTHAN «IOJIOXKEHUE: OTKIIIOUEH.
B cnyuae, korma OJIOK-KOHTAKT «BKIIFOUEHOY» 3aMKHYT, a «OTKIIOYEHO» - PA30OMKHYT, BBIPAOATHIBACTCS
CUTHAJI «I0JOXeHue: BKI0o4YE€H». Ecnu o0a curHaia MMEOT OJMHAKOBOE 3HaueHue OOJbLIe BPEMEHU
Tumr, To BEIpabaThIBAECTCSI CUTHAJ «HEHCTIPABHOCTD BBIKITFOYATEIISI.

O1... 016
Jl1.. N8 COCT.
BKIIOYEHO

BNCL ... z / .
BIIC8 * nomnoxXeHue:

\_ BKNIOUYEH )

&
in HeUCnPaBHOCTb

n01...016 BbIKMOYaTENs
J11.. 18

(" nonoxeve:
BJIC1... [oTkmtoueno OTKITHO4EH
BI1C8

Pucynok 5.2 — Jloruka onpezeneHus MOJI0KESHUS BBIKITFOYATENs
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5.2 OnpenesneHne MOMEHTA BKJIIOYEHHUS/OTKIKYEHUSA BbIKJIHOYATEJIS

OnpeneneHne MOMEHTA BKJIIOUCHUS/OTKIIOYCHHS BBIKITIOYATENsl (CHUTHAIBl «BBIKIIOYATEIh
BKIIIOUEH», «BBIKJIIOYATEIb OTKIIOYEH») OCYIIECTBISETCS MO M3MEHEHHUIO MOJIOKEHHs OJOK-KOHTAKTOB
COTJIACHO AJITOPUTMY, MOKa3aHHOMY Ha pucyHKe 5.3. [lo BKIFOYEHHIO BBIKIIFOYATENSI OCYIIECTBIISETCS
YCKOpPEHHE TOKOBBIX 3aIIUT U OyiokupoBka ATIB.

B cxemy AlNB
NnonoXeHue: puc. 6.18
| P s| T &
OTKIIOMEH BbIKMlOYaTENb
BKITOYEH Ycko

peHue
R
I— BBEAEHO :
NIONOKEHWE: ) N\ sl T curHan:
& L BblBEAEHO ycKopeHvie

Tan.yck.

S| T “ (fr>1 R

R
BbIKIIOYaTENb
) OTKITIOHYEH

P HCYHOK 5.3 — Jloruka OIIPCACIICHUS BKJIFOUEHMST/OTKIIOYEHNS BBIKIIOUATES

5.3 Beigaua koMaH/1 ynpaBJeHHs BbIKJIIOYaTeIeM

CI/IFHa.H OTKJIFOYUTH BBIKJIHOYATCIIb BI)II[aéTCSI HCHOCpeI[CTBeHHO HpI/I IIOSBJICHUHW KOMAHABI Ha
oTKiIIoueHue Ha BpeMs Tumi (pucyHok 5.4). CurHan BKJIIOUHUTH BBIKJIIOYATENh CO3/JaETCS HA BpeMs
Tumn nocsie BbIJaul KOMaHIbl Ha BKIIFOYSHUE MTPU BBITIOJHEHUHU CIICIYIONIMX YCIOBUi (pucyHOK 5.4):

- COCTOSIHHE BBIKJIIOYATEN — OTKIIIOUEH;

- HCT KOMaH/Jbl OTKJIIOYUTH BBIKJIFOYATCIIb,

- OTCYTCTBYIOT OJIOKHPOBKA BKIIFOUEHUS BBIKIIIOYATENSI U CUTHAJIBI O HEUCIIPABHOCTSIX BBIKIIIOYA-
TEA.

CurHansl BKIFOYUTH/OTKIIOYUTH BRIKITIOUATENSI YIIPABIAIOT pabOTOM KECTKO HA3HAUYEHHBIX pelle,
a TaK)Ke MOTYT OBITh 3aBEJICHBI Ha JIOOBIC MPOTPAMMUPYEMBIE perie.
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Pucynok 5.4 — Jloruka BbIIauu CUTHAIOB Ha BKIFOUEHUE/OTKIIIOUEHUE BBIKITIOUATEIIS
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5.4 ABapuiiHOe OTKJ/II0YeHHEe BbIKJIIYaTe s
Curnan aBapuitHoe OTKJIIOUeHHE (POPMUPYETCS TIpU cpabaThIBAHHUH 3aIUT BBEIEHHBIX B PEKUME
«OTKJIIOUEHUE» unu «OCHUJIJIOI'PA®y. I1pu nosiBiieHUU CUTHAJA «aBapUUHOE OTKIIOUCHUEY:

1.
2.

3.

OTKIO4YeHne
(aBapwuiiHoe)

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

Brinaércst komaH1a «OTKJIIOYUTHY (PUCYHOK 5.5).

IIpu Hanuuuu Toka BbILIE ycTaBKU lypop B TedeHue BpeMeHU Typop BbIpadaThIBaeTCs
CHTHAJI «OTKa3 BBIKIIOUATENs» U 1pu paspemiéHHoM YPOB no cpaboTaBiieii cTynenu BeIpadaTbiBaeTcs
curnan «YPOB».
[Tpu paszpemiéanom AIIB mo cpaboraBiieii cTynenu mo (pakTy OTKIIOUEHHUs BBIKIIOYATe-
151 popmupyercs curnan «yck AIIB». B ciydae nosiBieHus: curHana «oTkas BBIKIHOYATENSD IPOUCXO-
nut 3anpetr AIIB.
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Pucynok 5.5 — Jloruka padotst MPS npu aBapuiiHOM OTKIIIOUEHUH
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6 OMMIMCAHUE ®YHKIUA 3AIIIUT U ABTOMATUKH

Y CTpoiiCcTBO UMEET YeThIpe HIICHTHYHBIE TPYIIBI YCTaBOK /Uil (DYHKIMN 3aIIUT TOKOBBIX,
HanpspKeHUs U 4acToThl. JlelicTByromas rpymmna 3a1aércst B ycraBkax KoHpurypauuu. [lepexntouenue
MEX1y TPYIIIaMU MOKET OCYILECTBIISTHCS 110 BHEIIHEMY CUTHAILY, a TAK)KE 110 KaHAJy CBSI3U.

6.1 Onpenesienne HANPaBJIeHUs

VYuér KoH(UTYpallK CeTH AJIsl HAlPaBJIECHHBIX 3aIIUT IPOU3BOIUTCS IMyTEM 3a/1aHUS yrila MaK-
CUMAaJIbHOM 4yBCTBUTEIILHOCTH (CM. pUcyHkH 6.1, 6.6, 6.8), OTI€IBHO JIJIS 3aIIUT:

- OT moBbIeHus ToKa (1>, 1>>, 1>>>, [>>>>);

- OT MOBBIIICHHS PACYETHOTO TOKA HyJeBoi nocnenoarensHocTH (10>, 10>>);

- OT HOBBIIIECHHS TOKa 00paTHO# mocneaoBareabHocTH (12>, 12>>);

- OT MOBBIIICHHUS U3MEPEHHOTO 110 HYJICBOMY KaHaiy Toka (In>, In>>);.

YT01 MaKCUMallbHOM YyBCTBUTENBLHOCTHU 33aéTCsl coriacHo Tadnuie 6.1.

Taomuua 6.1
HaunmeHoBaHMe napamerpa 3HaueHune
1 | lnana3oH ycTaBOK IO YIIIy MaKCUMaIbHON 4yBCTBUTEIHHOCTH: 0-360°
2 | JMCKpETHOCTh YCTABOK IO YTy MaKCUMAJIBHOW YyBCTBUTEILHOCTH: 1°

HanpasiieHue cuuTaercsi HeIOCTOBEPHO ONpPeAeIéHHBIM:

- IpH nossipusyroniemM Toke Mensie 0,1 11;

- osigpu3ytoiei Mmomuocty menbie 0,5 B;

- IOTIaJJaHUHU B 30HY HEUYBCTBUTEIBHOCTH (CM. PUCYHKH 6.1, 6.6, 6.8);

- IPU NOJISIPUBYIOIEM HAINPsDKEHUH Huke 5 B.

Ilpu chusicenuu nonapusyroweco HanpaxceHusn nuxce 5 B cmynenu nanpaenennvix 3aujum 6
meyenue mpéx ceKyHo pabomarom no namamu.

6.2 TokoBBbI€e 3a1UTHI

6.2.1 HanpaBjieHHas 3a1UTA OT MOBBINIEHUS TOKA

3amuTa OT MOBBIIIEHHUS TOKAa MOXKET uMeTh 4 crynenu (1>, 1>>, I>>>, |>>>>) ¢ He3aBucumon
WM 3aBHCUMOM BPEMSATOKOBOW XapaKTEPUCTUKOM. Y clloBUEM cpabaThIBaHUs 3alUThl MOXKET 33]aBaTh-
Csl peXKUM TMPEBBIIIEHUs] YCTABKH 110 TOKY OJTHOM MU BCeX Tpex ¢as.

Kaxnass cryneHbp MoXeT ObITh CKOH(DHTypHpOBaHa Kak HampaBlICHHAs WIM HEHAIpaBJICHHAs, B
cllydae HampaBlIEHHOTO peXXuMa 3a/1aéTcsl HampaBlieHNe cpabaThIBaHUS «OT IIUH» WIH «K IIHHAM).

Onpenenenrie HapaBJICHUS MOIIHOCTH MPOU3BOAUTCS mo 90°-rpagycHoil cxeme, T.e. IS TO-
CTPOCHHUSI U3MEPUTEIHHOTO OpTraHa CTYIMEHH HCTOIb3YIOTCS CIEIYIONINE COUETaHUS TOKOB M HaIpshKe-
nuit: la m Ubc, Ib u Uca, Ic u Uab. 3ona cpabarbiBanust 3anuThl okasaHa Ha pucyHke 6.1. IIpu Hemo-
CTOBEPHOM ONpeae/JeHud HanpaBjieHus (1. 6.1) cryneHb Mo:KeT padoTaTh KaK HeHalNpaBJIeHHAs!
WIH GJIOKMPOBATHCS, YTO BHIOMpAETCS B HACTPONKAX.

Kaxnas ctynens MokeT UMeTh (DYHKITHIO ITyCKa 10 MUHUMAaJIbHOMY HampspkeHuto. B kadecTtBe
MyCKAOIIETO HAMPSLKEHUS MCIIONIB3YeTCs JIMHeHHoe Hanpspkenue: s la - Uab, s 1b — Ubc, ms Ic —
Uca. Ilpu He10CcTOBEPHOM Onpeae/ieHUN HANIPsiKeHus1 (cM. pa3aea 4) cTyneHb 0JIOKMPYeTCsl.

3amuTa MoxkeT paboTarh B pexkumax «OnHa daza» u «Bee dazpi». B pexume «Oqna dhaza» mis
cpabaTbIBaHUs CTYIEHU HEOOXOIUMO HpesbluieHue moxa xoms 0l 6 00HOU pase, IpU BBEAEHHOM
MyCKE MO HAMPSDKEHUIO - 8bINOJIHEHUE YCA06UA NYCKA RO IMOUl ¢haze, IpU BBEAEHHOM HAIPAaBIEHHOM
pEXUME — 6bINOJIHEHUE YC106UsA HAnpasiennocmu no 3moi ¢aze. B pexxume «Bcee das3pi» ans cpabda-
THIBAHHSI CTYIIEHU HEOOXOIIMMO mpegvluieHUe mMoKa 80 6cex mpéx ¢hazax, pu BBEAECHHOM ITyCKE IO
HaIPSDKEHUIO — @bINOJIHEHUA YC108Ull NYCKA NO 6cem mpém ¢hazam, IpU BBEAEHHOM HaIIPaBICHHOM
PEXUME — GbINOTHEHUE YCII06UTL HANPABIEHHOCIU NO 6cem mpém hazam.

Kaxxgast cTyneHp nMeeT BO3MOKHOCTh OJIOKMPOBKH OT BHEIIHErO JUCKPETHOI'O CUrHasa (IycK
OT UHBEPCHOT0 CUTHANA). Hanmmuue nim oTcyTcTBHE OJIOKMPOBKHU 33Ja€TCSI B YCTaBKaxX KOH(PUTYpaLIUU.

Has cryneneii 1>, 1>>, 1>>> I>>>> yerpoiictBa MP5 npenycmoTrpeHa BO3MOXHOCTh YCKO-
penus. IlepexntoueHue B YCKOPEHHBINM PEXUM IPOUCXOAUT IO BKIKOYEHHUIO BBIKIOUarens. B ycko-
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PEHHOM peXuMe cpabaTblBaHHWE CTYMEeHH Oe3ycioBHO mpoucxoauT 1o ycraBke «YCKOPEHUE»
(ycraBka Tyck., pucyHOK 6.4).

K WMHAGM

Pucynok 6.1 — 3ona cpabaTeiBaH¥s HAPABICHHON 3aIIUTHI

KonuyecTBO cTyrneHel HanpaBiI€HHOM 3alllUTHI OT MOBBIIIEHUS TOKA 3a/1a€TCA B yCTaBKaxX KOH-
¢urypamun. OCoOEHHOCTH pacyeTa yria MaKCHMaJIbHOW YyBCTBHUTEILHOCTH MPUBEACHBI B PEKOMEH/1a-
UsX 10 pacyety ycraBok (. 10.1.4).

Pexxumbl paboThI 3aITUTHI:

«BbIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy C KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEHUs BBIKIIIOYATENS U ACUCTBUS HA CUTHAIM3ALMIO HE TPOUCXOUT.

«CUTHAJIU3ALIUA» - kak pu «BBEJIEHA», HO ¢ AeiicTBHEM B cCXeMy CHUTHAJIM3AIlUU U 3a-
MHCHIO B KYypHaJ aBapHii;

«OTKIIFOUEHUE» - To *xe, uto u nipu pexume «CUTHAJIM3ALM A, mitoc nelicTBre Ha OT-
KJIFOUEHHE BBIKJIFOYATElIs;

Hamuuune pynkmuit «OCLHHUJIIOTPA®Dy, «AIIBy», «YPOB», «YCKOPEHUEY», «ABP» mo kax-
JIO CTyTeHH 3a7aéTcs B yCTaBKaxX KOHPHUTypaIuu.

Buumanue! He pexomendyemcsa 660oums oonospemenno AIIB u ABP.

IIpumeuyanue 1. Ilpu MCNOJIL30BAHNHU CTYNIEHH 3ALIUTHI € IIyCKOM 10 HANPS:KEHUIO cjeayeT
YUYUTBHIBATH TO, YUTO NPH CHUKEHUM HANIPSIZKEHUsI Mycka HUKe 5 B cTrynenb 3aumMThl 0J10KHpYyeTcs,
T.e. BOJIN3M MeCTa YCTAHOBKHM 3aIUTa MMeeT «MEPTBYIO» 30HY. JTYy 30HY PeKOMEHAYeTcCsl 3allu-
IIATh TOKOBOM 0TCEYKOM 0e3 MMyCKa M0 HANIPSKEHH 0.

I[Ipumeuanue 2. /I mpaBU/IBHOIO OMNpeJe/ieHUs] HanpaBjieHHsT Heo0X0AUMO 3a1aBaTh
yYCTaBKY 10 BpeMeHHU He MeHee 10 mc.

Bce cTynenu ¢ He3aBUCHMON BPEMSTOKOBON XapaKTEPUCTUKON (YHKIIMOHAIBHO MAECHTHYHBI U
UMEIOT XapaKTePUCTUKH, YKa3aHHbIe B Tabnuie 6.2.
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Tabmuia 6.2

HaumeHnoBaHue mapamerpa 3HaueHne

1 | /Inama3oH yCTaBOK I10 TOKY: 0-40Iu
2 |lnana3oH yCTaBOK I10 HANPSDKEHHIO: 0-256 B
3 | JImama3oH ycTaBOK IO BpEMEHU: 0-3000 c*
4 | IuCKpeTHOCTh YCTaBOK:

10 TOKY 0,01lu

10 HaNpPSHKEHUIO 0,01 B

10 BpEMEHU 0,01 c (0,1 c)**
5 | OcHOBHas MOTPEUIHOCTH CpadaTHIBAHUS 10 TOKY:

B nuanazone 0,2 — 2 |u, npuBenennas k 2lu +1,5 %

B nquanasone 2,1 — 40 la orHOCUTENIBHAS +2.5 %
6 | OTHOCHUTENbHAS MOTPEUTHOCTh CPa0AThIBAHUS 10 HAIIPSKEHUIO: +2 %
7 | OcHOBHas MOTPEUTHOCTH CpabaThIBAHUSA M0 BPEMEHHU: +10 mc

*IIpumeyanue — 371ech M Jajiee M0 TEKCTY, KpoMe clelnalbHO OrOBOPEHHBIX CJIy4aeB,
AHANA30H YCTABOK 110 BpeMeHH JiaeTcs 0e3 yueTra cOOCTBEHHOr0 BpeMeHH padoThl H3MEPHUTEJIbHO-
ro oprasna (30 - 50 mc). Boiiep:kka BpeMeHH 3aLIUT ONpeaesieTcsi Kak CyMMa apamMeTpoB
«yCTaBKa M0 BpeMeHN» U «c00CTBEHHOE BpeMsi pa0oThl H3MEPHUTEIHLHOI0 OPraHay.

**[IpuMedanue — 31echb M Jajiee MO TEKCTY JUCKPETHOCTh YCTABOK 110 BpeMeHH B JAua-
na3one 10 300c — 0,01c, Berme 300¢ — 0,1c.

[Tpu BBIOOpE 3aIIMTHI C 3aBUCHMOI OT TOKa YCTaBKOM IO BpEMEHH, BpeMsi cpadaTeiBanus tcp, Mc,
omnpenesnsercs Gpopmyoit

tep = IL-lO, bkl (6.1)
_BX _ 0,6

ICP

rae K — ko3 duiueHt, xapakTepu3yonyii BUJ] 3aBUCUMOM XapaKTEPUCTHKH;
| g - BXOJHOU (ha3HBIN TOK yCTPOICTBA;

| cp - BENMUMHA TOKA yCTABKU 3aBHCHMOMH OT TOKa CTYNEHH MaKCUMalIbHOH TOKOBO# 3ammTel (MT3).

*** [Ipumeuanue — @opmy.ia (6.1) nelicTBuTeIbHA TOJBLKO pHU IBX > lcp.
Jlnanazon ycraBok koddduitnenta kK ot 0 g0 4000, AHCKPETHOCTD YCTAaHOBKH 1.

Ha pucynke 6.2 npencraBieHsl rpa@uKkyu 3aBUCUMBIX XapaKTEPUCTUK C PA3IIMYHBIMU 3HAYECHHUS-
mu kodddurenta K . [l BeIOOpa ycraBku KodppunreHTa K pekoMeHyeTcs:

1) ecnu 3ammTa yCTAaHABIMBACTCS BMECTO peJie WM IJIABKOI BCTABKU C U3BECTHOW XapaKTepH-
CTUKOM, TO 3HaYCHUE K MOXKET OBITh ONpPE/ICTICHO MyTEeM COBMEIICHHSI JAHHOW XapaKTePUCTUKH C Mpe/I-
CTaBIICHHBIMH Ha rpaduke;

2) ecinM 3alluTa YCTaHABIMBACTCS Ha MOCienoBaTenbHbIX yuactkax JIOII (pucyHok 6.3), TO BbI-
00p XapaKTEPUCTHKH OCYIIECTBISIETCS TI0 PUHITUITY CEJICKTHBHON paOOTHI 3aIIUT CMEKHBIX YYaCTKOB C
Y4ETOM HaIIPABIICHUSA.
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Pucynok 6.2 — I'pacduku 3aBUCUMOIi XapaKTePUCTUKU
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Pucynok 6.3 — K BbI0OpY 3aBHCHMOI XapaKTEPUCTUKH CMEKHBIX Y4aCTKOB

3aBucuMas xapakTepuctuka 3amutbl MP1 BeiOupaercs Takum oOpa3oM, 4ToObI Bpems ee cpada-
ThIBaHUS OBLIO HA CTYNEHb CEJIEKTUBHOCTU OOJbIlle BpeMeHU cpabaTbiBanus 3aumtel MP3. Takum 00-
pa3oM, COIJIaCHO PHUCYHKY 6.3 CTYNeHb 3aBUCHMMOM XapaKTepHCTHKa 3amuThl ydyactka MP1 nmomkna
pacroJiaraTeCs BbILIE CTYIIEHH 3aBUCHUMON XapaKTEPUCTUKHU 3aIIUATHI yyacTka MP3.

OyHKIIMOHANbHAS cXeMa CTyNeHu HanpasienHo MT3 npuBenena Ha pucynkax 6.4, 6.5. Jloru-
Ka paboThl HampaBieHHoi MT3, npommtocTpupoBaHHas Ha pUcyHKax 6.4, 6.5. peanu3oBaHa Iporpam-
MHO.
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Pucynok 6.5 — Jlornyeckas cxeMa HarnpaBJI€HHOW 3alIUThI OT MOBBIILIEHUS TOKA (OJIOKN)
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6.2.2 HanpaBJjieHHAas1 321U TA OT MOBBILIEHUS TOKA HYJIEBOIl MOC/Ie10BaATEIbHOCTH

3amura MOKET UMeTh ueThipe cryrenu, ase (10>, 10>>) - ucnosp3yromme pacuéTHBIN TOK HYJIe-
BO#1 mocsenoBarenbHOCTH, aBe (IN>, IN>>) - u3MepeHHbIH TOK 10 HyJIeBOMY (4eTBEPTOMY) KaHAIY TO-
ka. Kaxxmas u3 cryneHeil MoxkeT cpabaTbiBaTh 10 MPEBBIIICHUIO YCTAaBKH TOKOM HYJIEBOHM MOCIEI0Ba-
TEIbHOCTU WJIM aKTUBHON MOUTHOCTBIO HYJIEBOH MOCIEI0BATEILHOCTH.

Jna cryneneit In>, In>> paboTaronux no TOKy HYJIEBOM IOCIEI0BAaTEIbHOCTH €CTh BO3MOXK-
HOCTb BBIOpaTh B KauecTBE MapameTpa cpaldaThiBaHMs EMKOCTHYIO COCTaBIIAMOINIYIO Toka (lem) mnu ak-
tuBHYyIO (laK).

EmKocTHas cocraBnsiomas Toka lem paccuuTeiBaeTcs:

lem=1In-sing,

rae IN — Tok u3MepeHHBI 10 4eTBEPTOMY KaHally TOKa, o — YroJl Mexay HanpsbkeHuem U0, n Tokom
In,
OIIPEACIIACTCA KakK.

®y = arg(In/Uo) =g, — Puo

Cpa6aTBIBaHI/Ie HeHaHpaBHeHHOﬁ CTYIICHHU I10 éMKOCTHOM COCTaBJ'ISII-OH_Ieﬁ TOKa ITPOUCXOIUT B
COOTBETCTBHUMU C:

| lem [> In
AKTHBHAas COCTaBJIAIOIIAs TOKA lak paccunThIBaeTCs
lak =1In-Cos ¢,

Cpa6aTBIBaHI/I€ HeHaHpaBHeHHOfI CTYIICHHU 110 €MKOCTHOM COCTaB/ISIONICH TOKa MMpOUCXOAUT B
COOTBCTCTBHHU C

| lak > In

Kaxnas cryneHb MoxeT ObITh CKOH(UI'YpUpOBaHa KakK HalpaBiieHHas WM HEHalpaBJeHHas, B
cllyyae HalpaBJIEHHOTO peXHUMa 3a1aéTcsl HalpaBieHUe cpabaThIBaHUS «OT MIMH» WU «K IIMHAM». 30-
Ha cpabaTbIBaHMs HAlpaBJICHHOMU 3alllUTHI TOKa3aHa Ha pucyHke 6.6. Ilpu HepocToBepHOM ompeneJie-
HHMHU HanpasjeHus (1. 6.1) cTyneHb MoKeT padoTaTh KaKk HEHANPABJICHHAs WJIH 0JIOKHPOBATHCH,
YTO BbIOMpAeTcs B HACTPOUKaXx.

Jns lem Hanpasnenue «OT IMH» onpeensercs npu:

lem<O
Hampasnenue «K mmHam» onpenensercs mpu:

lem>0
Jns lak HanpaBnenne «OT MK ONPeeNaeTcs pH:

lak <0
Hampasnenue «K mmHam» onpenensercs mpu:

lak >0

[Tpu noctmwxennn Uo 2B paspernraercs cpabatsiBanue cryneneit no lem u lak. 3amper cpabartbi-
BaHMS TPOUCXOUT TipH cHkeHun U0 Himke 1B.
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Pucynok 6.6 — 3oHa cpaGaThIBaHUS HANIPABICHHOM 3alIUTHI OT MOBBILICHUS TOKA HYJIEBOI
IIOCJICI0BATEIbHOCTH

Kaxxgas ctyneHb MokeT UMeTh (DYHKIUIO ITyCKa M0 MAaKCUMAJIbHOMY HAIPSKEHUIO HYJIEBOM IMO-
crnenoBareibHOCTH. IIpH HeT0CTOBEPHOM ompeejieHHH HanpsukeHus: (cM. pasiaena 4) cTyneHnb 6Ji0-
KHpYyeTcsl.

CryneHu 3alIUThl UMEIOT HE3aBUCUMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY, BOSMOKHOCThH OJIOKH-
POBKH OT BHEIIIHETO TUCKPETHOTO CUTHaA (ITyCK OT HHBEPCHOTO CUTHAJIA).

Jnst KakJIoM CTyNEeHHU MpeayCMOTpeHa BO3MOXKHOCTh yckopeHusi. [lepekiitouenne B yCKOpeH-
HBIM PEXUM MPOUCXOINUT MO BKIIOUEHHUIO BHIKIIOUATeNs. B yckopeHHOM pexxnme cpabaThiBaHHUE CTY-
nienu 6e3ycioBHo npoucxoauT no ycraBke «Y CKOPEHUE» (ycraBka Tyck, pucyHok 6.7).

KonuyecTBO cTyneHeil HanpaBieHHOM 3alUThl OT MOBBILIEHUS TOKA HYJIEBOH IOCIEI0BATEIb-
HOCTH 33/1a€TCs B YCTaBKaX KOH(PUTYpaLIUU.

Pexxumbl paboThI 3aITUTHI:

«BbIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B paOOTy C KOHTPOJIMPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEHUS BBIKIIIOYATENIS U ACUCTBUS HAa CUTHAIM3AIMIO HE IPOUCXOTUT.

«CUTHAJIM3ALUSA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CXE€My CUTHAJIM3AIUU U 3a-
IIACHIO B )KypHAJ aBapHii;

«OTKJIKOYEHHUE» - 10 ke, uro u npu pexume « CUI'HAJIM3ALINA», noroc nelicTBrue Ha OT-
KJIFOUEHHE BBIKJIFOYATEIs;

Hamnuue dynakiuit «OCLHHUIIJIOTPA®y, «ATIB», «YPOB», «YCKOPEHUE», «cABP» no xax-
JIOW CTYIEHU 3a7a€Tcs B yCTaBKax KOHQUIypaluu.
Buumanue! He pekomendyemcsa 66ooums oonogpemenno AIIB u ABP.

Mpumeuyanue. /i1 NpPaBMIBLHOTO OMNpedeeHUs] HANpaBJeHUs He00OXOIMMO 3a1aBaTh
yYCTaBKY 10 BpeMeHHU He MeHee 10 mc.

Bce crynenn ¢pyHKIMOHATBHO UICHTUYHBI U UMEIOT XapaKTEepUCTUKH, YKa3aHHbIe B Tabnuie 6.3.

Tabnuua 6.3
HaumeHoBaHHe mapamMeTpa 3Hauenne
1 |/luama3oH ycTaBOK 10 pacu€éTHOMY TOKY lO: 0—40Iu
Jlnama3oH ycTaBOK IO U3MEpeHHOMY TOKY In: 0-5Iu
2 | JImama3oH yCTaBOK JUIsl pacu€THOIN aKTHBHOM MOIIHOCTH HYJIEBOH 0,1 — 40PH;
MIOCJIE0BATEIBHOCTH: Pu=Up'ln
JlnanazoH ycTaBOK AJis U3MEPEHHOM aKTUBHOW MOIIIHOCTU HYJIEBOU 0,1 -5Pu
MOCIIeI0BATEIHHOCTH:
3 | /lnamaszoH yCTaBOK MO HAMPSKEHHIO: 0-256B
4 | lnanazoH yCTaBOK MO BPEMCHH: 0-3000c¢
S5 | IucKpeTHOCTh yCTaBOK:
0 TOKY 0,01lu
10 MOIIHOCTH 0,01PH
10 HAIPSHKCHUIO 0,01 B
10 BpeMEHU 0,01 ¢ (0,1 ¢)
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[Tponomkenne TadauIs! 6.3

HaumeHoBaHue mapamMeTpa 3HayeHne
6 | OtHOcHUTeNnbHAs TOTPELUIHOCTh CPA0AThIBAHUS:

- 10 UBMEPEHHOMY TOKY In; 12,0 %;

- 1o pacuétHoMy Toky lo (B nuamnazone cBaiie 21H) +2.5 %;
[IpuBenenHas k 21 morpemHocTb cpabaTbIBaHUS MO PACYETHOMY +1,5%
ToKy lo (B quanaszone ot 0,1 g0 2,0In)

7 | OcHOBHAasl IOTPEIIHOCTh CpadaThIBAHUSI 10 MOLTHOCTH: +3 %
8 | OTHOCcHTENnBHAs MOTPEUIHOCTH cpadaTHIBAHUS 110 HANIPSHKEHUIO: 2 %
9 | OcHOBHAas MOTPEUTHOCTH CPA0ATHIBAHUS 110 BPEMEHHU: +10 mc

(DYHKI_[I/IOHaJIBHaSI CXEMa CTYyIICHU HaHpaBHeHHOﬁ 3allUThI OT IOBBIICHHUA TOKa Hy.H@BOﬁ ITOCJIC-

JIOBATEILHOCTH TIPHBECHA HAa pUCYHKE 6.7a. BiIOK, moka3aHHbIM Ha pucyHKax 6.7a u 6.70, peann3oBaH
MIPOrpaMMHO.
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Pucynok 6.7a — biok HampaBiIe€HHOM 3alIUTHI OT MOBBIIIEHUSI TOKA HYJIEBOU MOCIEI0BATEIbHOCTH
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Brok nornkn cpabarbiBaHmsa 2 (06wmin gns Bcex
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Pucynok 6.76 — biok-cxema JOTHKH cpabaThIBaHUSI TOKOBBIX 3aIIUT HYJIEBOW MOCIEI0BATEIbHOCTH

6.2.3 HanpasJjieHHAasl 3a11UTa OT NOBBbILIEHUS TOKA 00PATHOI MOCJIe10BaTeIbLHOCTH

JIByxcTyneH4aTasi TOKOBas 3amuTa oOpaTtHO# mocienoBaTenbHocTH (12>, 12>>) pabortaer mo
pacyeTHBIM 3HAYCHHUSM TOKOB OOpAaTHOM MOCIEeNOBATEIBHOCTH |2 MIIM aKTMBHON MOIIHOCTH OOpaTHOM
nociuenoBarenbHocTH P2.

Kaxnas crynenp MOXeT OBITh CKOH(QUTYpHPOBaHA KaK HalpaBJIeHHAsl MM HEHANpaBJCHHAs, B
cllyyae HalpaBJIEHHOTO peXHUMa 3a1aéTcsl HalpaBieHUe cpabaThIBaHUS «OT MIMH» WU «K IIMHaM». 30-
Ha cpabaTbIBaHMS HANpaBIIEHHOW 3aIUTHI MMOKa3aHa Ha pucyHke 6.8. [Ipu HegocTOBEpHOM ompeseJie-
HHMHU HanpasjeHus (. 6.1) cTyneHb MoKeT padoTaTh KaKk HEHANPABJICHHAs WJIH 0JIOKHPOBATHCH,
YTO BbIOMpAeTcs B HACTPOUKaXx.

J'GOH

~-HeUYBCTBMNTEe/IbHOCTU

b~
()
°

K WHMHAM

Pucynok 6.8 —30Ha cpabaTbIBaHHsI HANPaBICHHOM 3auUThI |12

Kaxnas cryneHb MOXeT MMeTh (PYHKIHIO IycKa 10 MaKCHMAJIIFHOMY HANpsDKEHUIO OOpaTHOM
nocieaoBarenbHoCcTH. IIpH HeT0CTOBepHOM ompenesieHHH HampsikeHusi (cM. pas3gen 4) CTymeHb
0sloKHMpyeTcs.
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CryneHu 3aiiiThl UMEIOT HE3aBUCUMYIO BPEMSITOKOBYIO XapaKTEPUCTUKY, BOZMOKHOCTh OJIOKH-
POBKH OT BHEIIIHETO JUCKPETHOIO CUTHaa (IyCK OT HHBEPCHOTO CUTHAJA).

Jns kaxxJ10M CTyleHu NpeaycMOTpeHa BO3MOXKHOCTh yckopeHus. [lepekiitoueHne B yCKOpEH-
HBIA PEKUM MPOUCXOINT MO BKIIFOUEHHUIO BHIKIIOUATENs. B yCKOpeHHOM pekuMe cpabaThIBaHUE CTY-
nenn 6e3ycinoBHO npoucxoauT o ycraBke «Y CKOPEHUE» (ycraBka Tyck, pucyHok 6.9).

KonmuecTBo cTyneHel HanmpaBlIeHHOW 3alUTHI OT TOBBIIICHHUSI TOKAa OOPATHOM MOCIIEI0BATEIb-
HOCTH 3a/1a€TCs B YCTaBKaX KOH(PUTYpaLIUU.

Pexxumbl pabOThI 3aIUTHI:

«BBIBEJIEHA» - 3amuTa BeIBeicHa U3 PaOOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEHUs BBIKJIIOYATENS U ACHCTBUS HA CUTHAIM3AIMIO HE IPOUCXOIUT.

«CUT'HAJIM3ALIMA» - kak npu «BBEJIEHA», HO ¢ AeiicTBHEM B CXeMy CUTHAJIM3ALMMU U 3a-
IIACHIO B )KypHAaJl aBapHii;

«OTKIIFOYEHHUE» - To *xe, uto u npu pexume «CUI'HAJIM3ALIMA», mitoc nelictBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

Hamnuue dynxiuit «OCLHHUIIJIOT'PA®y, «AIIB», «YPOB», «YCKOPEHUE», «<ABP» no kax-
JIOU CTyIEeHU 3a7aTCs B YCTaBKaX KOHPHUTYpaIUH.

Buumanue! He pekomendyemcsa 6600ums oonospemenno AIIB u ABP.

[pumeuanue. /{1 npaBUJIBHOrO ompeaeIeHHs] HANPAaBJEeHUS He00XOAMMO 3a/1aBaTh
yCTaBKY 10 BpeMeHHU He MeHee 10 mc.

O06e CTYyIICHHU q)yHKIII/IOHa.HBHO UICHTHYHBI 1 UMCIOT XapaKTCPHUCTHUKHU, YKA3aHHBIC B Ta6JII/III€

6.4.
Tabnuua 6.4
HaumenoBaHue napamerpa 3HayeHne
1 | Inama3oH ycTaBOK I10 TOKY JJIsl BCEX CTYIEHEMU: 0-40 ln
2 | lnama3oH ycTaBOK Mo HanpsbkeHuto U2 aiis Bcex cTyneHei: 0-256 B
3 |/Amama3oH yCcTaBOK IO aKTHBHOM MOIIHOCTH JIJIsl BCEX CTYIEHEMH: 0,1-40 Pu
4 | lnana3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
5 | IucKkpeTHOCTh yCTaBOK:
0 TOKY 0,01 Iu
M0 HAIPSHKCHUIO 0,01 B
10 MOIIIHOCTH 0,01 Pu
0 BPEMEHHU 0,01 ¢ (0,1 ¢)
6 | OcHOBHas MOTrPenIHOCTh cpabaThIBAHUS 110 TOKY:
B jquarn. 0,2 — 2 |u, npuBenenHas k 2lu +1,5 %
B guat. 2,1 — 40 |u orHOCUTENBHAS +25%
7 | OTHOCHUTENbHAS MOTPELIHOCTh CPAOATHIBAHUS IO HATPSKEHUIO: 2%
8 | OcHOBHas MOTPENTHOCTH cpabaTHIBAHUS 110 MOIIHOCTH:
B nuarn. 0,2 — 2 PH, npuBeneHHas kK 2PH +3 %
B quan. 2,1 — 40 P oTrHOCHTEIBHAS +5 %
9 | OcHOBHAas IOTPENTHOCTH CPa0ATHIBAHUS 110 BPEMEHHU: +10 mc

OyHKIIMOHATBHAS CX€Ma CTYNEHHW HaNpaBJIEHHOMN 3aIUThl OT TOBBIIIEHUS TOKAa OOpaTHOW TO-
CJIEIOBATENLHOCTH TpUBEJEHA Ha pucyHke 6.9. biok, moka3aHHbIM Ha pUCYHKe 6.9, pealin30BaH Mpo-
IPaMMHO.
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Pucynox 6.9 — briok HanpaBiieHHO# 3alIUTHI OT MOBBIIIEHUS TOKa 0OpaTHON
MOCJIEI0BATEILHOCTH
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6.2.4 3amMTa OT NOBBIIIEHUSA CYMMAPHOI'0 TOKA BHICIIUX FTAPMOHHUK HYJIeBOM MOC/Ie10Ba-
TeJbHOCTH

3amuTa UMeeT OAHy CTyneHb Ir >. 3amura cpabaTbiBaeT M0 U3MEPEHHOMY CyMMapHOMY TOKY 9-
i n 11-i1 rapMOHUK TOKa HYyJIE€BOH IOCen0BaTeNbHOCTH (4-T0 KaHana Toka). CTyleHb 3alluThl UMEET
HE3aBHCUMYIO BPEMSITOKOBYIO XapaKTEPUCTUKY, BO3MOXKHOCTh OJOKUPOBKHU OT BHEIIHETO AUCKPETHOTO
curtaia (Iyck OT MHBEPCHOT'O CUTHAJIA).

3amuTa MOKEeT UMETh (DYHKIHIO MycKa 110 MaKCUMaJIbHOMY HalpsHKEHUIO HYJIEBOI MociienoBa-
tesibHOCTH. [IpH HeloCcTOBEpHOM ompeieJieHHU HanpsizkeHusi (CM. pa3ziena 4) cTyneHb 0JIOKHPYeTCs.

Jns cTyneHn mpeaycMOTpeHa BO3MOYKHOCTh yCKOpeHMs. llepexnroueHue B yCKOpEHHBINH pe-
UM TMPOUCXOJUT MO BKJIIOYEHHIO BBIKJIIOYATeNs. B yckopeHHOM pexume cpabaTbiBaHUE CTYINEHU
6e3yciioBHO nporcxoaut no ycraBke «Y CKOPEHUE (ycraBka Tyck, pucynok 6.10).

Pexumbl pabOTHI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amura BBeZieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKU MO BpemeHu. OTKIIo-
YEHUS BBIKIIIOYATENIS ¥ ICUCTBUS HA CUTHAIU3AIUIO HE IPOUCXOIUT.

«CUTHAJIM3ALUSA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CXE€My CUTHAJIM3AIMU U 3a-
IIACHIO B )KypHaJ aBapHuii;

«OTKIIFOYEHHUE» - To *xe, uto u npu pexume «CUT'HAJIM3ALIMA», miitoc nelictBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEIIS,

Hamnuue dpynknuit «OCLHHUIIJIOT'PA®y, «AIIB», «YPOB», «YCKOPEHUE», «ABP» no xax-
JIOW CTyIEHU 3a7aTCs B YCTaBKaX KOHPHUTYpaIUu.

Buumanue! He pekomendyemcsa 6600umsv oonogpemenno AIIB u ABP.

XapakTepUCTHUKH 3alTUThI TIOKa3aHbl B TabIuUIIE 6.5.

Tabnuua 6.5
HaumeHnoBaHue napamerpa 3HaueHune
1 |/luama3oH ycTaBOK MO TOKY JUJIsl ©3MEPEHHOI'O0 CyMMAapHOTo Toka Ir: 0-51u
2 |Jlnama3oH yCTaBOK I10 BpEMEHHU 0-3000 c*
3 | Auana3on ycraBok mo Hanpspkenuto UO: 0-256 B
4 | IMCKPETHOCTb YCTaBOK:
0 TOKY 0,01 lu
10 BPEMEHU 0,01 ¢ (0,1 ¢)
10 HANPSHKCHHIO 0,01 B
5 | OTHOCHUTEBHASA NOTPEIIHOCTD CpabaThIBaHUS MO TOKY Ir: +2,5%
6 |OcHOBHast MOTPEUIHOCTH CpadATHIBAHHS 10 BPEMEHHU: +10 mc
7 | OTHOCUTENBHAS MOTPEUTHOCTH CpadaThIBaHUS MO HANIPSHKEHHUIO: +2 %

@YHKIMOHAIbHAS CX€Ma CTYIIEHH 3aIlUThI OT MOBBIIMIEHUS CYMMapHOIO TOKa BBICIINX FTaPMOHUK
HYJIEBOM ITOCJIEIOBATEIBLHOCTH NpUBeIeHa Ha pucyHke 6.10. biok, nokazanusidi Ha pucyske 6.10, pea-
JIM30BaH MPOTrPaMMHO.
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6.2.5 3ammTa oT 00pBHIBA IPOBOJAA

OnHocrynenyaras 3ammra oT oOpbiBa npoBona (12/11>) paGoraer mo pacueTHOMY 3HAYEHHIO
OTHOIIICHUS TOKa 00paTHO mocnenoBarenbHocTU |12 K TOKy mpsimoi mocnenoBarenbHocTd 11, 3amura
MMEeT HE3aBHCHUMYI0 BPEMATOKOBYIO XapaKTEPUCTHKY, BOZMOKHOCTh OJOKHPOBKH OT BHEIIHETO JHC-
KpETHOTo curHaia (IMyck OT MHBEPCHOT'O CUTHAJIA).

Pabora cTynenu paspemniaercs Mpu ypoBHE ToKa 00paTHOi mocienoBarensHocTy Bhie 0,05 1H.

Pexumbl pabOThI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEeHUsI BBIKJIIOUATENs U ACUCTBUS HA CUTHAIU3AIUIO HE IPOUCXOIUT.

«CUTHAJIM3ALUA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CXe€My CUTHAJIM3AI[MU U 3a-
MMCBIO B KypHAJI aBapHii;

«OTKJIFOYEHUE» - To ke, uro u npu pexume « CUI'HAJIM3ALIUA», notoc nefictBue Ha OT-
KIIFOUEHUE BBIKIIIOYATES,

Hamnune ¢pynxuuit «OCLHAJIJTIOTPA®Dy, «AIIB», «YPOB», «ABP» 1o xaxkaoii cTyneHu 3aja-
€Tcsl B yCTaBKax KOH(PUTypaluu.

Buumanue! He pexomenoyemcsa ésooums oonosepemenno AIIB u ABP.

XapaKkTepUCTUKH 3aIIUTHI TIOKa3aHbI B TabuIe 6.6.

Tabnuna 6.6
HaumenoBaHue napamerpa 3HayeHne
1 | quana3zon ycraBok 12/11: 0-100 %
2 | Jlnama3oH yCTaBOK 10 BPEMEHH: 0-3000 ¢
3 | AIMCKpPETHOCTb yCTaBOK:
12/11 1%
110 BPEMEHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHas MOTPENIHOCTh cpabarbiBanus 12/11: +2,5%
5 | OcHOBHas MOTPEHOCTh cpabaThIBAHUS 110 BPEMEHH: +10 mc
* /lna koppekmuoil padbomul 3auiumsl 0m 00pvlea NPOE0OA 6 NEPEXOOHBIX NPOYECCaX
Heo00X00UMO 8bICHIAGIIAMb YCHIABKY NO épemenu He meHee 20 mc

OyHKIMOHATBHAS CXeMa CTYIEHHU 3alllUThl OT OOpbIBa MPOBOJIA MpHUBEJAEHA Ha pucyHke 6.11.
bnok, nokasaHHbslil Ha pucyHke 6.11, peann3oBaH NporpaMMHoO.
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Pucynox 6.11 — brok 3amuThl oT 00pbIBa MIPOBOIA
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6.3 3amuUTHI 10 HANPSAKEHHU IO

6.3.1 3ammTa OT NOBBIIIEHUS HATIPSIKEHU ST

3amuTa OT NOBBILICHUS HAINPSKEHUS MOXET MMeTh ABe cryneHu (U>, U>>) ¢ He3aBucumon
YCTaBKO# MO BpeMeHHU. B coOTBeTCTBUU C 3ajaHHON KOH(UTypalHel 3aliuTa MOKeT cpadaThIBaTh 10
MIPEBBIIICHUIO YCTABKU:

- moOsiM oHUM (Da3HbIM HanpspkeHueM («OJJHO ®A3ZHOEY);

- Bcemu (azubimu HanpsbkeHusIMU («BCE ®A3SHDBIEy);

- mo6bIM oxHUM IuHEHEBM («OJHO JIMHEMHOEY);

- Bcemu nuHeinbME («(BCE JIMHEMHBIE»);

- HalpsHKEHHEM, U3MEPEHHBIM 10 YETBEPTOMY KaHaly HanpsbkeHus («Uny).

Bce crynenu moryt uMeTh (DYHKIMIO BO3BpaTa M3MEPUTEIBHOTO OpraHa 3alluThl MO YCTaBKe,
aBTOMATHUYECKOE MOBTOPHOE BKIIIOUEHHUE 0 BO3BPATY U OJIOKMPOBKY CTYIEHU OT BHEUIHEro curHaia. B
ciiyyae cpaOaThIBaHHsI CTYNEHH C BO3BPAaTOM IPH OTCYTCTBUHU (PaKTOpa cpabaThIBaHUS CTYIICHb MOXET
ob1Th cOpomiena (onmus «CbPOC CTYIIEHW») no nosiBneHus curuanga Bo3BpaTa Mo OneparusM ¢ Bbl-
KJItouaTesieM (0T KJIr4a, OT BHEITHETO YIpaBiieHus, oT KHOnok, oT CATY).

IIpu HegocTOBepHOM onpe/iesieHUM HaNpsizkeHUs (cM. pa3aesi 4) cTyneHb 0JIOKMpYeTcs.

Pexumbl paboTHI 3aIUTHI:

«BBIBEJIEHA» - 3amuTa BbIBe/IeHa U3 PaOOTHI;

«BBEJIEHA» - 3amura BBe/IeHa B pabOTy C KOHTPOJIUPOBAHUEM YCTaBKU IO BpeMeHH. OTKIIIO-
YEHUs BBIKJIIOYATENS U ACMCTBUS HA CUTHAIM3ALMIO HE IPOUCXOUT.

«CUTHAJIM3ALUA» - kak npu «BBEJIEHA», HO ¢ AeiicTBHEM B CXe€My CUTHAJIM3AIlUU U 3a-
MHACHIO B XKypHaJ aBapHii;

«OTKIIFOYEHHUE» - To *xe, uto u npu pexume «CUI'HAJIM3ALIMSA», miitoc nelictBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

Hamuue ¢pynknuit «KOCHUIIJIOTPA®y, «ATIBy», «YPOB», «<ABP», «CBPOC CTYIIEHW» no
Ka)KJIOM CTYINEHU 3aa€Tcsl B yCTaBKax KOH(PUTypaLUH.

Buumanue! He pexomenoyemcsa ésooums oonosepemenno AIIB u ABP.

VYcnoBus cpabaThIBaHMsI CTYIIEHH 3alllUTHI:
" BBEJICHA COOTBETCTBYIOIIAS CTYIEHb 3aLUTHI OT NOBBILICHHS HAIIPSKCHMUS,
» BeIOpan pexxuM «BBEJIEHA» win Boie (1.e. «CUTHAJIM3ALIU S, «OTKIIFOUEHUEY);
" OTCYTCTBHE CHUTHaJIa OJIOKHPOBKH 3aAIMTHI.

[Tpu mpeBBILIEHNM 33JaHHBIM HANpPsSKEHUEM YCTABKU BBIJAETCS] CUTHAJI HA U3MEPUTENBHBIN Op-
rad (MO) u 3anmyckaercs ycraBka no BpeMeHu Tcp. Eciau ypoBeHb HamnpsKeHUs BBILIE YCTaBKU COXpa-
HsIeTCS [0 UCTeUEHUH BpeMeHH Tcp, co31aéTes CUrHai cpadaTbIBaHUS 3aLIUTHI.

Bo3zBpart 3ammThl NPOMCXOINT:

a) ecliM 3a/1aHa yCTaBKa BO3BpAaTa, P CHIXKEHUHU HAIPsHKEHUS HIKE YCTaBKU BO3BpaTa Ha Bpe-
Ms paBHOe TB3;

0) ecnu ycTaBKa BO3BpaTa He BBEJEHA, TO MO CHUYKEHUIO HANPSIKEHUS] HUKE OCHOBHOM yCTaBKHU
¢ yu€toM KoapuimeHTa Bo3Bpara.

BHUMAHME! Jlns1 cTryneny npeaycMOTpEeHO 2 He3aBUCUMO (DYHKITHOHUPYIONHX peskuma ATTB:

1. AIIB nocne neficTBHsI CTYNEHH Ha OTKJI0YeHue. BBoa nanHo# QyHKIMM B pabOTy BHIIOIHS-
eTcs B ycTaBkax crynenu no onuuu "AIIB". ITapamerps cpabaTtsiBanus AIIB 3amarotcst B MeHio "AB-
TOMaTuka'.

2. ATIB 1o Bo3BparTy CTYIIEHU C YCTaBKOM Ha BO3BpAT, 3a/1a€TCs1 OJHOBPEMEHHBIMH BBOJIOM OII-
uuit «AIIB B3» u "AIIB" B ycraBkax cTynenu. Ycraska no Bpemenu AIIB B3 3anaercs kak Bpems Bo3-
BpaTa tB3 AJIs KOKIAOW CTYIIEHHU 3alIUThl OTJEJIBHO.

QDyHKIMOHAIBbHAS CXEMa CTYIICHH 3alUTHI OT MOBBIIIEHUS HANPSDKCHUS IPUBECHA HA PUCYHKE
6.12. biiok, mokazaHHbIN Ha pUcyHKe 6.12, peanr30BaH MpOrpaMMHO.

O0e cTynenu (GyHKIIMOHAIBHO WACHTUYHBI U IMEIOT XapaKTEPUCTUKH, YKa3aHHBIE B TabIHILIE 6.7.

B cnydae BBoja ¢yHKIMH BO3BpaTa IO yCTaBKE BO3MOXKHA peaju3alds aBTOMATUYECKOIO IO-
BTOPHOT'O BKJIKOYEHHUs 110 Bo3Bpaty. BHUMAHUE! AIIB no eo3epamy («AIIB B3») 603M02cHO mobKO
npu paszpewennom AIIB.
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Pucynok 6.12 — biok 3amuThl OT NOBBILIEHHSI HAIIPSKEHUS
Tabnuua 6.7
HaumeHoBaHue napamerpa 3HayeHune
1 |/Inama3oH ycTaBOK IO HaIPsHKEHUIO 0-256 B
2 |Jlmama3oH yCTaBOK IO BpEMEHHU 0-3000 ¢
3 | IMCKPETHOCTh YCTaBOK:
M0 HANPSHKCHHUIO 0,01 B
110 BPEMEHU 0,01c (0,1c)
4 | Koa¢pdumment Bo3Bpara 0,95
5 |OtHocUTeNbHAs MOrPEIIHOCTh CPAadATHIBAHUS 1O HANIPSHKEHUIO +2 %
6 | OcHOBHasI MMOTPEIIHOCTH CPpaOATHIBAHUS IO BPEMCHH: +10 mc

6.3.2 3ammTa 0T NOHUKEHHUS] HANIPSKEHUS

3ammTa OT MOHMXKEHHUsl HanpspkeHus: umeet jaBe crynenn (U<, U<<) ¢ He3aBUCHMOH yCTaBKOM
0 BpeMeHH. B cooTBeTCcTBUHU C 3aJaHHON KOH(UTypalueil 3aimra MOXKeT cpadaTbiBaTh 10 CHUKEHHUIO
HUXKE YCTABKU:
- gro6oro ogHoro ¢azHoro HanpspkeHus («OJJHO ®A3ZHOEY);
- Bcex ¢a3ubix HanpspkeHuit («BCE ®A3HBIEy);
- mo6oro oaHoro muHeitHoro («OJTHO JMHENHOE»);
- Beex muneitnbix («(BCE JINHEMHBIE»)
- HalpsDKEHMsI, U3MEPEHHBIM 10 YETBEPTOMY KaHay HanpsbkeHus («Uny).
Bce cTynenu mMoryt umerh (yHKLHIO BO3BpaTa U3MEPUTENILHOIO OpraHa 3allluThl 110 YCTaBKE,
aBTOMAaTHYECKOE MOBTOPHOE BKIIIOUEHHE 110 BO3BPATY U OJIOKUPOBKU CTYMEHH OT BHEIIHETO cUrHana. B
cilyyae cpabaThbIBaHMsI CTYNEHH C BO3BPAaTOM IPH OTCYTCTBUU (PAKTOpa cpabaTbIBaHUs CTYIEHb MOMKET
661t cOpomrena (omuus «CbPOC CTYIIEHW») no nosBneHus curHaiga BO3Bpara Mo ONEpaIsaM C BbI-
KJIfo4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHUs, OT KHONoK, ot CIITY).
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IIpn nemcnmpaBHoctTu TH crynenn, BBemenHas Ha «OJHO ®AZHOE» uam «BCE
®A3HBIE», «OJJTHO JUHEWHOE», uiu «BCE INHEMHBIE» 610Kkupyercs.

IIpu HeucnpaBuoctu THHII crynens, BBenenHass Ha Un 6Jiokupyercs.

Jass MP5 umeercst BO3MOKHOCTH BBO/Ia 0J10kMpPOBKH cTryneHeil U<, U<< npu HanpsxkeHUH
MeHble 5 B.

Pexumbl pabOThI 3aIIUTHI:

«BbIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKIIIO-
YEeHUsI BBIKJIIOUATENs U ACUCTBUS HA CUTHAIU3AIUIO HE IPOUCXOIUT.

«CUTHAJIM3ALUA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CXe€My CUTHAJIM3AI[MU U 3a-
MMCBIO B KypHAJI aBapHii;

«OTKJIFOYEHUE» - To ke, uro u npu pexume « CUI'HAJIM3ALIUA», notoc nefictBue Ha OT-
KIIFOUEHUE BBIKIIIOUATES;

Hammane pynkunii «OCHUJIJIOTPA®y, «ATIBy», «YPOB», «ABP», «CBPOC CTYIIEHW» o
Ka)KJI0M CTyIeHU 3a7a€Tcsl B yCTaBKax KOH(PUTypaLUU.

Buumanue! He pexomenodyemcsa 66ooums oonosepemenno AIIB u ABP.

YcnoBus cpabaThIBaHUS CTYNEHU 3alUTHI:

" BBEJCHA COOTBETCTBYIOIIAs CTYIIEHb 3aILMTHI OT IIOBBILICHUS HAIIPSKEHUS;
= BrIOpaH pexxuM «BBEJIEHA» nnu BhIe;
"  OTCYTCTBHE CHUTHAJIa OJIOKHPOBKH 3aIMTHI.

[Ipu cHM)XEHHMM 33JTAaHHOTO HANPSKEHUS] HUXKE YCTaBKU BblaaeTcs curnain Ha MO u 3amyckaercs
ycTaBKa 110 BpeMeHH Tcp. Ecinu ypoBeHb HalpsKEHUsT MEHEE YCTaBKM COXPAHAETCs 110 UCTEYEHUU Bpe-
MeHH Tcp, co3naérest curHa cpabaThIBaHUs 3aIUTHI.

Bo3sspat 3amuThl NpOUCXOIUT:

a) eclIM 3aJlaHa YCTaBKa BO3BpaTa, TO MO NPEBBIIICHUIO HAINPsDKEHUEM YCTaBKM BO3BpaTa Ha
BpeMs paBHOE TB3;

0) ecnu ycTaBKa BO3BpaTa HE BBEJEHA, TO MO MPEBBILICHNIO HAMIPSHKEHNEM OCHOBHOM YCTaBKH C
y4€ToM K03 pUIeHTa BO3BpaTa.

BHUMAHME! [1n5 cTyneHu npeycCMOTPEHO 2 He3aBUCUMO (DYHKIIMOHUPYIOMHX pexnma AlTB:

1. AIIB nocne aeiicTBUs CTYyNIEHH Ha OTKIItoueHue. BBoa nanHol GyHKIMU B pabOTy BBIMOJIHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabarbiBanus AIIB 3anatorcs B MeHio "AB-
TOMaTHkKa'.

2. ATIB o Bo3Bpary CTYIIEHU C YCTaBKOM Ha BO3BpAT, 3a/1a€TCs1 OJHOBPEMEHHBIMH BBOJIOM OII-
uuit «AIIB B3» u "AIIB" B ycraBkax ctynenu. Ycraska o Bpemenu AIIB B3 3aiaercst kak BpeMs BO3-
BpaTa tB3 AJIs KOKIAOW CTYIIEHHU 3alIUThl OTJEJIBHO.

@OyHKIMOHANIbHASI CXeMa CTYIEHU 3aIIUThl OT MOHM)KEHUS HaNpsHKEeHUS MPUBEACHA HA PUCYHKE
6.13. bnok, noka3aHHbIN Ha pUCYHKE 6.13, peann3oBaH IpOrpaMMHO.

Buumanmue! [Ipu ckaukooOpazHOM Bo3pacTaHMM HampspkeHUs oT 0 0 3HAYeHMs] HalpsDKEHUs
BBIIIIE YCTaBKU BO3MOKHA HeKoppekTHas padora crynenn U< unu U<< ¢ HyneBoil ycTaBKoOi 1o BpeMme-
HU. Bo u3bexaHue J10XKHOTO cpabaThlBaHUs PEKOMEHYETCs BBOAMTH YCTaBKY Mo BpeMeHu oT 10 mc u
BBIIIIE.

O0e crynenu (pyHKIMOHAILHO HJIEHTUYHBI M IMEIOT XapaKTEepPUCTUKH, YKa3aHHbIe B Tabiuiie 6.8.

B cnyuyae BBOJA (hyHKIIMM BO3BpaTa MO yCTaBKE BO3MOXKHA peajM3alvs aBTOMAaTUYECKOTo IMO-
BTOPHOTO BKJIIOUeHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eozepamy («AIIB B3») 603M02cHO mobKO
npu paszpewennom AIIB.
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Tab6muia 6.8

HaumeHoBaHue napamerpa 3HayeHne

1 | lmana3oH yCTaBOK IO HAMPSKCHUIO 0-256 B
2 |Jlnama3oH yCTaBOK IO BPEMEHHU 0-3000 ¢
3 | JIMCKPETHOCTh YCTABOK:

110 HANPSKEHUIO 0,01 B

10 BpEMEHU 0,01c (0,1c)
4 | KoaddunmeHt Bo3BpaTa 1,05
5 |OtHOcHTeNbHAS TOTPEIIHOCTD CPpadaThIBaHUs IO HAMPSKEHUIO 2%
6 | OcHOBHas MOTPEUTHOCTh CpadAThHIBAaHHS [0 BPEMEHHU: +10 mc
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Pucynok 6.13 — biok 3amuThl OT HOHWKEHUS HANIPSKEHUS

6.3.3 3ammTa OT NOBBIICHUS] HANIPSKEHUSI HYJICBOH MOC/IeA0BATEIbHOCTH

3ammTa OT MOBBIIICHHS HAMIPSDKEHUS HYJIEBOHM MOCIIEIOBATEIIFHOCTA MOYKET UMETh JIBE CTYIIEHU
C HE3aBUCHMOM YCTaBKOH 1O BpeMEHH. 3aluTa paboTaeT myTeM cpaBHEHHs u3MepenHoro Un (curnad,
MOCTYMNAIOIINI HEMOCPEICTBEHHO M3 TpaHCcPopMaTopa HanpsKeHUsl, 0OOMOTKH KOTOPOTO MPEICTaBISIOT
cO0OH «pa3OMKHYTBIA TpeyroibHUK») WK pacuéTHoro UO (BeIYMCICHHOTO U3 (a3HBIX HampsHKeHUil)
HaNpsDKEHUs HYJIEBOM MMOCieIoBaTeIbHOCTH ¢ ycTaBkamu cryneneit Uo>, Uo>>.

Bce crynenu moryt uMeTh (QYHKIMIO BO3BpaTa M3MEPUTENBHOTO OpraHa 3allMThl MO YCTaBKe,
aBTOMATHYECKOE TTOBTOPHOE BKIIIOUEHHUE MO BO3BPATY U OJIOKMPOBKY CTYIIEHU OT BHEIIHETo curHana. B
ciiyyae cpaOaThIBaHHsI CTYIIEHH C BO3BPAaTOM IIPH OTCYTCTBUH (pakTopa cpabaThIBaHUS CTYIEHb MOXKET
obITh copomena (ommus «CbPOC CTYIIEHW») no nosiBieHus: curHajga BO3Bpara Mo OTNEPaIysM C BbI-
KJItouaTesieM (0T KJIr04a, OT BHEIIHETO YIIpaBJIeHus, OT KHONOK, oT CATY).

IIpu HemoCTOBEPHOM ONpeeJIeHUN HANIPSKeHU (CM. pa3aes 4) cTylieHb 0JIOKUPYeTCH.

Pexxumbl paboTHI 3aLTUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PaOOTHI;
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«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKITIO-
YEHUs BBIKJIIOYATENS U ACUCTBUS HA CUTHAIM3AIMIO HE POUCXOIUT.

«CUT'HAJIM3ALIMA» - kak npu «BBEJIEHA», HO ¢ AeiicTBHEM B CX€MY CUTHAJIM3ALMM U 3a-
IIACHIO B )KypHAaJ aBapHuii;

«OTKJIXOUEHUMEY - To ke, uto u nipu pexume «CUTHAJIM3 AL A», noroc neicTtBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

Hamnuue ¢pynakumii «KOCHUIJIOI'PA®y, «ATIBy», «YPOBy», «cABP», «CBPOC CTYITEHW» no
KQKJIOM CTYIMEHHU 337aTcsl B yCTaBKaX KOH(PUTYpPALIUH.

Buumanue! He pexomendyemcsa ésooums oonosepemenno AIIB u ABP.

YcnoBus cpabaThIBaHUS CTYNEHU 3alUTHI:
" BBEJI€HA COOTBETCTBYIOLIAS CTYIIEHb 3AIIMTHI OT IOBBIIICHUS HAIIPSHKEHNUS;
= BrIOpaH pexxuM «BBEJIEHA» nnu BhIIIe;
"  OTCYTCTBHE CHTHaJIa OJOKHPOBKH 3aIUTHI.
[Ipu npeBbllIEHNHN HANPSHKEHUEM HYJEBOM IOCIEI0BATEIbHOCTH YCTABKH BBIIAETCA CUTHAJ Ha
MO u 3amyckaercs yctaBka 1o BpemeHu Tcp. Ecnu ypoBeHb HanpsKEHUs BBIIIE YCTABKU COXPAHSAETCS
10 UcTeYeHnH BpeMeHH Tcp, co3aaéres curHali cpadaThlBaHUS 3aIUTHI.
Bo3Bpar 3amuTsl IpOUCXOAMT:
a) ecliv 3a/l1aHa yCTaBKa BO3BpAaTa, MPH CHIXKEHUU HAIPsHKEHUS HIDKE YCTaBKU BO3BpaTa Ha Bpe-
M3 paBHOe TB3;
0) ecnu ycTaBKa BO3BpaTa He BBEJEHA, TO MO CHIKEHUIO HAMPSIKEHHS] HUKE OCHOBHOM yCTaBKH
¢ yaérom kod(PunreHTa Bo3Bpara.

BHUMAHME! [Ins crynenu npeaycMOTpeHo 2 He3aBUCUMO (yHKIMOHUpYomuX peskuma AITB:

1. AIIB nocne neiicTBUs CTYyIIEHH Ha OTKIIIoueHue. BBos JaHHOM QyHKIMK B pabOTy BHIIOJIHS-
eTcs B ycraBkax crynenu rno onmuu "AlIB". [Tapametpsl cpabarsiBanus AIIB 3agatorcs B MeHro "AB-
TOMaTHkKa'.

2. ATIB o Bo3Bpary CTYIIEHU C YCTaBKOM Ha BO3BpAT, 3a/1a€TCs1 OJHOBPEMEHHBIMH BBOJIOM OII-
uuit «AIIB B3» u "AIIB" B ycraBkax cTynenu. Ycraska no spemenu AIIB B3 3agaercs kak BpeMs BO3-
BpaTa tB3 AJI KOKIOW CTYIIEHHU 3alIUThl OTJEJIBHO.

@yHKIMOHANIbHASL CX€Ma CTYNEHM 3allluThl OT IMOBBILICHUS HANpPSHKEHHs] HYJIEBOM MOCiel0Ba-
TEJIbHOCTH IIPUBEJIEHA HA PUCYHKE 6.14. biiok, moka3aHHbIl Ha pucyHke 6.14, peann3oBaH NpOrpaMMHO.

O0e crynenu (pyHKIIMOHAIBHO UJIEHTUYHBI U UMEIOT XapaKTEPUCTHUKH, YKa3aHHbIE B Tabuiie 6.9.

B ciiyuae BBoja pyHKIIMHM BO3BpaTa Mo yCTaBKE BO3MOXHA peaan3alis aBTOMaTHUECKOTo IMo-
BTOPHOTO BKJItOUeHUsI 110 Bo3Bpary. BHUMAHUE! AIIB no éozeépamy («AIIB B3») 603M02cHO mMOabKO
npu paszpewenrom AIIB.
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Pucynok 6.14 — biok 3amuThl OT HOBBIIIEHUS HAPSDKEHUS HYJIEBOM MOCIIEI0BATEIbHOCTH

Tabnuia 6.9
HaumeHoBaHue napamerpa 3HayeHne

1 |/lmana3oH ycTaBOK IO HaNPSHKEHUIO 0-256 B
2 | Inama3oH yCTaBOK IO BPEMEHHU 0-3000 ¢
3 | JIMCKPETHOCTh yCTABOK:

10 HATTPSKEHUIO 0,01 B

0 BpEMEHU 0,01c (0,1¢)
4 | Koahdumuent Bo3Bpara 0,95
5 | OTHOcHUTENBHAS MOTPEIIHOCTh CPabaThIBAHUS IO HANIPSHKEHUIO +2 %
6 | OcHOBHas MMOTPEIIHOCTH CpadaThIBAaHUS 110 BPEMCHH: +10 mc

6.3.4 3amuTa OT NOBBIIEHUS] HATIPSIKEHUSI 0OPaTHOI MOC/Ie10BATEJIbHOCTH

3amyTa OT MOBBILICHUS HANPsDKEHUS 00paTHOM MOCIe10BaTeIbHOCTH MOXKET UMETh JIBE CTYyIIe-
uu (U2>, U2>>) c He3aBUCHMOM YCTaBKOM 10 BpeMeHH. 3amuTa paboTaeT myTeM CpaBHEHHS pacu€THO-
ro (BBIYMCICHHOTO U3 (Pa3HBIX HANPSKECHUI) HANPsDKEHUST 00paTHOM MOCIEI0BATEIBHOCTH C YCTaBKaMHU
CTYTICHEM.

Bce crynenu moryt uMeTh (DYHKIMIO BO3BpaTa M3MEPUTEIBHOTO OpraHa 3allMThl MO YCTaBKe,
aBTOMATHYECKOE MTOBTOPHOE BKIIIOUEHHUE 0 BO3BPATY U OJIOKMPOBKY CTYIEHU OT BHEIIHEro curHana. B
ciiyyae cpaOaThIBaHHsI CTYIEHH C BO3BPATOM IIPH OTCYTCTBUH (pakTopa cpabaThIBaHUS CTYIEHb MOXET
owITh cOpomena (ommus «CbPOC CTYIIEHW») 1o mosiBjieHus: curHajga BO3Bpara Mo ONEpaIysM C BbI-
KJItouaTesieM (0T KJIr4a, OT BHEIIHETO YIIpaBJIeHUs, oT KHONOK, oT CATY).

IIpu HemoCTOBEPHOM ONpeeSIeHUN HANIPSKeHUsA (cM. pasaesa 4) cTyneHb 0JIOKUPYeTCH.

PexxuMbl paboTHI 3aITUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PabOTHI;
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«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH IO BpeMeHH. OTKITIO-
YEHUs BBIKJIIOYATENS U ACUCTBUS HA CUTHAIM3AIMIO HE POUCXOIUT.

«CUT'HAJIM3ALIA» - kak npu «BBEJIIEHA», HO ¢ A€iiCTBHEM B CX€MY CUTHAJIM3AIMU U 3a-
IIACHIO B )KypHAaJ aBapHuii;

«OTKJIXOUEHUMEY - To ke, uto u nipu pexume «CUTHAJIM3 AL A», nooroc neicTBrue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

Hamnuue ¢pynaxkumii «KOCHUIJIOI'PA®», «ATIB», «YPOBy», «cABP», «CbPOC CTYITEHM» no
KaKJOU CTyIMeHH 3a1aéTcsl B yCTaBKaX KOH(PHUTypaIUH.

Buumanue! He pexomendyemcsa ésooums oonosepemenno AIIB u ABP.

VcnoBus Cpa6aTbIBaHI/I${ CTYIICHH 3alllUTHI:

. BBEJICHA COOTBETCTBYIOIIAS CTYIICHD 3aIIMTHI OT MOBBIMICHUS HANPSOKEHUS, BEIOpaH pe-
M «BBEJIEHA» wnu Bbie;
. OTCYTCTBHE CUTHaJIa OJIOKMPOBKH 3aIUTHI.

[Ipu npeBbIlIeHNH HaNpsHKEHUEM 00paTHON MOCIIEA0BATEIbHOCTH YCTaBKH BBIIACTCSl CUTHA Ha
MO u 3amyckaercs ycraBka 1o BpemeHu Tcp. Eciu ypoBeHb HamnpsKEHUs BBILIE YCTABKU COXPAHSAETCS
1o ¥cTedyeHnH BpeMeHu Tcp, co3paéres curHai cpadaThIBaHMs 3aIIUTHI.

B03BpaT 3alIUTBI IPOUCXOJUT:

a) ecJu 3ajJiaHa yCTaBKa BO3Bpara, IPH CHM)KEHHH HANPSDKEHHS HU)KE YCTaBKH BO3BparTa Ha Bpe-
M3 paBHOe TB3;

0) ecru ycTaBKa BO3BpaTa HE BBE/ICHA, TO IO CHIDKCHHUIO HANPSHKEHHS HUKE OCHOBHOM YCTaBKU
¢ yaérom kod(PunreHTa Bo3Bpara.

BHUMAHME! [[ns crynenu npeaycMOTpeHo 2 He3aBUCUMO (YHKIMOHUpYIOmuX pexkuma AlIB:

1. AIIB nocne neiicTBUs CTYyIIEHH Ha OTKIIIoueHue. BBos JaHHOM QyHKIMK B pabOTy BHIIOJIHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabarsiBanus AIIB 3anatorcs B MeHio "AB-
TOMaTHkKa'.

2. AIIB no BO3BparTy CTyNEHH C YCTaBKOM Ha BO3BpAT, 3aacTCs OJHOBPEMEHHBIMH BBOJOM OII-
uuit «AIIB B3» u "AIIB" B ycTaBkax cryneHu. YcraBka no Bpemenu AIIB B3 3agaercs kak Bpemst BO3-
BpaTa tB3 AJI KOKIOW CTYIIEHHU 3alIUThl OTJEJIBHO.

@yHKIMOHAIbHASI CX€Ma CTYINEHHU 3alllUThl OT MOBBILICHUS HaNpsKeHUs oOpaTHOM mocieaoBa-
TEJIbHOCTH IIPUBEJICHA HA PUCYHKE 6.15. biiok, mokasaHHbIl Ha pucyHke 6.15, peann3oBaH NporpaMMHO.

O0e crynenu (yHKIMOHAIBHO UJICHTUYHBI M UMEIOT XapaKTEPUCTHUKH, yKa3aHHbIe B Tabiumie 6.10.

B cnydae BBoja ¢yHKIMH BO3BpaTa 1o yCTaBKE BO3MOXKHA peaju3alys aBTOMAaTHYECKOIo IMO-
BTOPHOTO BKJItOUeHUs 10 Bo3Bpary. BHUMAHUE! AIIB no eozeépamy («AIIB B3») 603m02cHO moibKo
npu paszpewenrom AIIB.

Tabmaua 6.10

HanmeHnoBaHue napamerpa 3HayeHue

1 |/Inama3oH ycTaBOK IO HaIPsHKEHUIO 0-256 B
2 |Jlnama3oH yCTaBOK IO BpEMEHHU 0-3000 ¢
3 | JIMCKPETHOCTD YCTaBOK:

M0 HANPSHKCHHUTO 0,01 B

10 BpEMEHU 0,01c (0,1c)
4 | KoaddummeHt Bo3Bpara 0,95
5 | OTtHOcUTEIbHAS TOTPEITHOCTh CpadaThIBaHUS MO HAMIPSHKEHUIO +2 %
6 | OcHOBHas MOTPENIHOCTh CpabaTHIBAHKS TI0 BPEMEHH: +10 mc
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Pucynok 6.15 — biok 3amuThl OT HOBBIIIEHUSI HAPSKEHNS 00paTHOM MOCIe10BaTEIbHOCTH

6.4 3ammThI MO YacTOTE

6.4.1 3ammTa OT NOBBIIEHUS] YACTOTHI

3amuTa OT HOBBIIIEHHS YaCTOThI MOXKET UMETh JiBe cTynenu (F>, F>>) ¢ He3aBucUMON ycTaBKOI
10 BpeMeHHU. 3amura paboTaeT MyTeM CpaBHEHHsI U3MEPEHHOM YaCTOThI C YCTaBKaMU CTYIEHEH.

[IpenycmoTpeHsl BO3MOKHOCTH BO3BpaTa MO yCTaBKE, aBTOMAaTHYECKOE MMOBTOPHOE BKJIIOYEHUE
110 BO3BpaTy M OJIOKMPOBKU CTYIEHM OT BHEIIHEro CUrHasia. B ciydae cpabaTbiBaHMs CTYNEHH C BO3-
BpaToM IpH OTCYTCTBUHU (akTopa cpaOaTbIBaHHUsS CTyNeHb MoOXeT ObITh cOpomeHa (ommus «CBPOC
CTVYIIEHW») no nosiBIeHUs CUTHaJIa BO3BpaTa IO ONEpaIUsaM C BBIKIOYaTeNeM (OT KJIHo4a, OT BHEII-
HEro yIpaBJIeHUs, OT KHOIOK, oT C/ITY).

IIpu HegOCTOBEPHOM ONpeae/ieHUN YacTOThI (CM. pa3jaen 4) cTyneHb 0JIOKHUpYeTcs.

Pexxumbl paboThI 3aITUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeieHa U3 PabOTHI;

«BBEJIEHA» - 3amuTa BBe/ileHa B pabOTy ¢ KOHTPOJIUPOBAHHUEM YCTaBKH 1O BpeMeHH. OTKITIO-
YEHUS BBIKIIIOYATENIS U ICHCTBUS HAa CUTHAIM3AIIMIO HE TIPOUCXOTUT.

«CUTHAJIM3ALUSA» - kak npu «BBEJIEHA», HO ¢ AeiicTBUEM B CXe€My CUTHAJIM3AIlUU U 3a-
MUCHIO B XKypHAJ aBapHii;

«OTKJIFKOYEHUE» - To ke, uro u npu pexume « CUI'HAJIM3ALIUA», notoc nefictBue Ha OT-
KJIFOUEHHE BBIKJIIOYATEJIs;

Hammaue pynkuuii «OCHUJIJIOTPA®y, «ATIBy», «YPOB», «ABP», «CBPOC CTYIIEHW» no
Ka)KJI0M CTyIMeHHU 3a7a€Tcsl B yCTaBKax KOH(PUTypaLlUU.

Buumanue! He pexomenodyemcsa 6600umu 0onospemenno AIIB u ABP.

YcaoBus CpaGaTLIBaHI/ISI CTYIICHH 3alllUThHI:

. BBCJI€HA COOTBETCTBYIOIAA CTYIICHD 3aIIMTHI OT IMMOBBIIICHUA YaCTOTHI,
. BbIOpaH pexuM «BBEJIEHA» nnu Beime;
. OTCYTCTBHEC CUT'HaJIa 6J'IOKI/Ip0BKI/I 3alllUTHI.
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[Ipu npeBplIeHNN 4acTOTOM ycTaBKM BblgaeTcs curHail Ha MO u 3amyckaercs ycTaBKa IO Bpe-
MeHH Tcp. Ecinu ypoBeHBb 4acTOTBI BBILIE YCTABKU COXPAHSAETCA 110 UCTEUYEHUN BpeMeHH Tcp, co3naéres
CUTHAJ cpabaThIBaHUS 3aIHTHI.

Bo3sspar 3amuThl IPOUCXOIUT:

a) ecliM 3ajJlaHa ycTaBKa BO3BpaTa, P CHUIKEHMM YacCTOThl HM)KE YCTaBKU BO3BpaTa Ha BpeMs
paBHoe TB3;

0) ecnu ycTaBKa BO3BpaTa HE BBEJIEHA, TO IO CHM)KEHHUIO YaCTOThI HM)KE OCHOBHOH YCTaBKHU C
y4€TOM 30HBI BO3BpATaA.

BHUMAHME! /{551 cTyrieHu npeaycMOTPEHo 2 He3aBUCUMO (yHKIIMOHUPYOIUX pesknuma AITB:

1. ATIB nocrne neicTBUs CTYIIEHH Ha OTKJII0OYeHHe. BBo qaHHOM GQyHKIIMU B paOOTY BBITIOJHS-
eTcs B ycraBkax crynenu no onmmu "AlIB". [Tapametpsr cpabarbiBanus AIIB 3axatorcs B MeHio "AB-
TOMaTuka'.

2. ATIB 1o Bo3Bpary CTyIIEHU C YCTaBKOI Ha BO3BpaT, 3a/1a€TCs1 OJJHOBPEMEHHBIMH BBOJIOM OII-
uuii «AIIB B3» u "AIIB" B ycraBkax crynenu. YcraBka no BpeMenu AIIB B3 3amaercs kak Bpemst Bo3-
BpaTa tB3 JJIs K&KIOW CTYIIEHHU 3alUThl OTJEJIBHO.

O0e cTynenu (GyHKIIMOHAIBHO WACHTUYHBI U IMEIOT XapaKTEPUCTUKH, YKa3aHHbIE B Tadmmie 6.11.

B cnyuyae BBOna (hyHKIMM BO3BpaTa IO yCTaBKE BO3MOXKHA peajM3alds aBTOMATHYECKOTO IMO-
BTOPHOTO BKJIIOUeHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eozeépamy («AIIB B3») 603m03cHO moibKo
npu paspewienrom AIIB.

OyHKIMOHATbHAST CXeMa CTYNEHHU 3alllUThl OT TOBBIIICHHUS] YacTOTHI MPUBEJCHA Ha PUCYHKE
6.16. biok, nmoka3zaHHbIN Ha pUcyHKe 6.16 peain30BaH IPOrpaMMHO.
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Tabanma 6.11

HaumeHoBaHue mapameTpa 3HaueHne

1 | /Inama3oH yCTaBOK I10 4acTOTE 40-60 I'g
2 | lnama3oH yCTaBOK 110 BPEMEHU 0-3000 c*
3 | IMCKPETHOCTD YCTABOK:

IO 4acTOTE 0,01 T'x

10 BpeMEHU 0,01c (0,1¢)
4 | 30Ha BO3Bpara 0,05Tn
5 |[lorpemHocTs U3MEPEHNUS YaCTOTHI BO3BpaTa +0,05 I'n
6 | OcHOBHAs MOrPEUTHOCTH CpadaTHIBAHUS 110 BPEMEHHU: +10 mc

* - IMANAa30H YCTABOK 110 BpeMeHH J1aeTcs 0e3 yueTa cO0CTBEHHOT0 BpeMeHH padoThl

U3MEPHUTEILHOr0 oprana. Bpemsi padoTbl H3MePUTETLHOT0 OPTraHa M0 YacToTe He §0-
Jgee 200 mc. Bolaepkka BpeMeHHU 3alIUT ONpeessieTcsi Kak CyMMa nmapaMeTpoB
«yCTaBKa M0 BPeMEHN» U «CO0OCTBEHHOE BpeMsi pa00Thl H3MEPHTEIHLHOT0 OPraHay.

6.4.2 3ammTa 0T NOHUKEHHUS YACTOTHI

3amuTa OT MOHMKEHUS YacTOThl MOKET UMeTh JBe cTyneHu (F<, F<<) ¢ nezaBucumoil ycraBkoi
0 BpeMeHHU. 3anura paboTaeT myTeM CpaBHEHHS U3MEPEHHOM YaCTOThI C YCTaBKAMU CTYIIECHEH.

[TpenycMOTpeHbl BO3MOKHOCTH BO3BparTa 10 yCTAaBKE, aBTOMAaTHYECKOE NMOBTOPHOE BKIIIOUEHUE
10 BO3BpATy M OJOKUPOBKH CTYIIEHH OT BHEIIHEro curHaia. B cimydae cpabaThiBaHUS CTYIIEHH C BO3-
BpaTOM IIpH OTCYTCTBUHU (hakTOpa cpabaTbIBaHUS CTYIEHb MOET ObITh cOpomieHa (onuus «CBPOC
CTYIIEHW») no mosiBjieHus cUrHalla BO3BparTa Mo ONepalysaM ¢ BhIKIOYarenaeM (0T Ko4a, OT BHEII-
HEro yIpaBJeHUs, OT KHOIOK, oT CTYVY).

IIpu HerOCTOBEPHOM ONpeAe/IeHUN YaCTOThI (CM. pa3jaen 4) cTyneHb 0JIOKHpYeTCs.

Pexxumbl paboThI 3aITUTHI:

«BbIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«BBEJIEHA» - 3amuTa BBeZeHa B pabOTy ¢ KOHTPOJHUPOBAHUEM YCTAaBKU 1O BpeMeHH. OTKIIIO-
YEHUs BBIKIIIOYATENS U ICUCTBUS HA CUTHAIM3ALUIO HE TPOUCXOUT.

«CUTHAJIU3ALIUSA - xak npu «BBEJIEHA», HO ¢ neiicTBHEM B CXeMy CUTHAJIU3AIMH U 3a-
MHCHIO B KYypHaJ aBapHii;

«OTKIJIFOUEHUEY - 10 xe, uto u npu pexxume «CUTHAJIN3 ALy, mmtoc neiictBrue Ha OT-
KJIFOUEHHE BBIKJIFOYATElIs;

Hamnune pynkunit «KOCHUJIJIOTPA®», «AIIBy», «YPOB», «cABP», «CBPOC CTYIIEHW» no
KaKJI0M CTyIMeHU 3a7aTcsl B yCTaBKax KOH(PUTYpaLIUU.

Buumanue! He pexomenoyemcsa ésooums oonosepemenno AIIB u ABP.

YcnoBus cpabaThIBaHMsI 3aIIUTHI:

= BBE/ICHA COOTBETCTBYIOIIAsA CTYIIEHb 3AIUTHI OT TOHMUKEHUS 4aCTOTHI;
o BbIOpaH pexum «BBEJIEHA» unu Bbite;
= OTCYTCTBHE CUTHaJIa OJIOKUPOBKH 3aIIUTHI.

ITpy cHMXEHMM 4acTOTBI HM)KE yCcTaBKHM BblaeTcs curtail Ha MO um 3amyckaercs ycTaBKa IO
BpeMeHH Tcp. Eciin ypoBeHb 4aCTOTHI MEHEE YCTaBKM COXPaHSAETCs 110 NCTEYeHUH BpeMeHn Tcp, co3aa-
€Tcs cCUrHa cpabaThIBaHUS 3aIMTHI.

Bo3Bpar 3auThl MPOUCXOAUT:

a) €CJIM 3a/laHa ycTaBKa BO3BpaTa, TO MO MPEBBIIIEHUIO YCTaBKU BO3BpaTa Ha BpeMs paBHOE TB3.

0) eciu ycTraBKa BO3BpaTa He BBE/IEHA, TO 110 MPEBBIIIEHNI0O OCHOBHOM YCTaBKU C Y4ETOM 30HBI
BO3BparTa.

BHUMAHME! /{55 cTyneHu npeycCMOTPEHO 2 He3aBUCHUMO (DYHKIIMOHUPYONHX pexxuma AlIB:

1. ATIB nocrne neiicTBUs CTyIIeHH Ha OTKJII0YeHHe. BBo manHON QyHKIIMU B pabOTY BBITTOTHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabarbiBanus AIIB 3agatorcs B MeHio "AB-
TOMaTHKa'.

2. ATIB 1o Bo3BparTy CTyIIEHU C YCTaBKOM Ha BO3BpAT, 334a€TCs1 OJTHOBPEMEHHBIMHU BBOJIOM OII-
unii «AlIB B3» u "AIIB" B ycraBkax ctynenu. ¥Ycraska no Bpemenu AlIB B3 3amaercs kak Bpems BO3-
BpaTa tB3 AJIs K&KIOW CTYIIEHHU 3alUThl OTJEJIBHO.
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OyHKIMOHATIbHASI CXeMa CTYIIEHH 3alIUThl OT MOHMKEHUS YacTOTHI IPHUBE/IeHA Ha pucyHke 6.17.
bnok, noka3aHHblll Ha pucyHke 6.17 peanu3oBaH NPOrpaMMHO.

Obe crynenu (HyHKIMOHAIBLHO HJICHTUYHBI M UMEIOT XapaKTEePUCTUKY, YKa3aHHbIe B Tabmmiie 6.12.

B cnyuyae BBOna (hyHKIIMM BO3BpaTa IO yCTaBKE BO3MOXKHA peajM3alMs aBTOMATUYECKOTO IO-
BTOPHOTO BKJIIOUEHUs 110 Bo3Bpary. BHUMAHUE! AIIB no eozeépamy («AIIB B3») 603mM02icHO moibKo
npu paspewennom AIIB.

Tabmuma 6.12

HaumeHoBaHue napamerpa 3HauyeHue

1 | Inama3oH yCTaBOK IO 4acTOTe 40-60 I'u
2 | /Inama3oH ycTaBOK 110 BpEMEHU 0-3000 c*
3 | JIMCKPETHOCTh YCTABOK:

10 4aCTOTE 0,01 I'g

110 BPEMCHH 0,01c (0,1c)
4 |3o0Ha BO3Bpara 0,05 I'g
5 | IlorpemHocTs N3MEPEHHMSI YaCTOThI BO3BpaTa +0,05 I'g
6 | OcHOBHas MOTPENTHOCTH CPadATHIBAHUS 110 BPEMEHHU: +10 mc

* - IMana30H YCTABOK M0 BpeMeHH J1aeTcs 0e3 yueTra cCOOCTBEHHOI0 BpeMeH! padoThl
U3MEPHUTEIBLHOT0 Oprana. Bpemsi pa6oTsl H3MepUTEIHLHOT0 OPraHa 1o 4acToTe He GoJee
200 mc. Bpigep:kka BpeMeHH 3alIUT ONpeaesisieTcs KAk CyMMa MapaMeTPoOB «yCTaBKa 10
BpeMeHH» M «COOCTBEHHOE BpeMsi paG0Thl H3MEPHTETHHOTO OPTraHay.
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6.5 ABTOMaTHKAa

6.5.1 ABTOMaTH4ecKkoe NOBTOPHOe BKI4eHHe (AIIB)

YerpoiictBo AIIB npenHazHayeHo 1l aBTOMAaTUYECKOTO TOBTOPHOI'O BKIKOYEHUS IPUCOEINHE-
HUS TIOCJIE €T0 CaMOTIPOU3BOJILHOTO OTKIIIOUEHHUS WU OTKJIFOYEHUS OT yCTpoicTB 3amuThl. AIIB peanu-
30BaHO YETBIPEXKPATHOTO JEUCTBUSI.

AIIB nmMeet ycTaBKH 110 AJIUTENBHOCTH IIEPBOT0, BTOPOI0, TPETHEro U ueTBépToro nukia AllB,
1o juutenbHocTH O61okupoBku AIIB u mo Bpemenu roroBHoctu AIIB.

Bpems 6mokupoBku TO — Bpems 6imokupoBku AIIB nocie BKIIOUEHHs BBIKIIIOYATENS BPYUHYIO
unu yepe3 CATY.

Bpewms rorosaoctu Tr — Bpems, 1o ucrteueHnu koroporo AIIB Bo3BpamaeTcs B uCXo1HOE CO-
CTOSIHHUE.

Hpunnun neiicreus AIIB

®akropom mycka AlIB sABiIsIETCS OTKIFOYEHUE BBIKIOYATEIS:

- camonpousBoiibHOe (CO), eciau 3TO pa3pelieHo B HaCTPOHKax KOH(UTYpaluy;

- OT 3alIMTHI, 10 KOTOpOU pazpemiéno AlIB.

Heo6xonumeiM ycinoBuem nycka AIIB siBnsiercs oTcyTcTBUE HEMCIPABHOCTEH U OTKAa30B BbI-
KJIFOYaTelis U HAJIMYue cpaboTaBIIMX CTYNEHEH 3allUThI.

OyukuuoHanbHas cxema AlIB npuBenena Ha pucyske 6.18. biiok, noka3zaHHbIN Ha pUCYHKE
6.18, peann3oBaH MPOTrPamMMHO.

[Tpu nosiBneHny paspeiméHHoro pakTopa Iycka 3amyckaercs Taitmep nepBoro nukia T1, koTo-
pBIi OTCUNTAB YCTAHOBJIEHHOE BpeMs, IEUCTBYET HA BKJIFOUEHUE BBIKJIOUATENs npucoeauHenus. OgHo-
BPEMEHHO 3amyckaercs Taitmep Tr, koHTponupyromuid yenemnocts AIIB. Ecnu 3a Bpemst Tr He npowuc-
XOJUT OTKJIIOYEHUS BbIKIItouaTens, To AIIB cuntaercs ycrnemHpIM.

Ecin B TeueHne BpeMeHH TT IPOMCXOAUT OTKIIFOUEHHUE BBIKIIIOUATENS, TO EpBbIN KpaT AIIB
cuurtaercs HeycnemHbM U TaiiMep T1 Onokupyercs. Ecniu AIIB BBeneHo Ha 2 kpata, TO IPOUCXOTUT
nyck TaiiMepa Broporo nukia AIIB T2. Taiimep Broporo nukna AIIB, oTcuntaB ycTaHOBIEHHOE BpeMs,
JefCTByeT Ha BKJIIOUYEHUE BbIKItouares. OHOBpeMeHHO 3anyckaercs Taiimep Tr. Eciu 3a Bpems Tr He
IIPOUCXOJUT OTKIIIOYEHMs BbIKIItouaress, To AIIB cunraercs ycrnenHsiM.

Ecnu B Teuenne Bpemenu Tr npoucxoaut oTkitoueHue, To AIIB cuutaercs HeycnemiHbIM U
6nokupyercs. [locne ncreuenus spemenn Tr nporcxoaut Bo3Bpat AIIB B ucxoqHOE cOCTOSHUE.

ITpu 3-x kpaTHOM U 4-X KpaTHOM AIIB anroputm neicTBUI yCTpONHCTBA aHAIOTUYEH JIOTUKE 2-X
kpatHoro AIIB.

[Tpu pyuHoM BKiIIOUE€HUHU cHIIOBOTO BhIKtouaTens AIIB 6nokupyercsa Ha Bpemst T6. Takxke
IIPeyCMOTPEHA BO3MOXKHOCTS 3arpera AIIB oT BHemHero curuana.

Xapaxrepuctuku AIIB nokaszans! B Tabmuie 6.13.

Tabawna 6.13

HanmeHnoBanue napamerpa 3HaveHune
1 |/Imama3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
2 | JIMCKpeTHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1¢)
3 | OcHOBHAas TIOTPENTHOCTH CpadATHIBAHUS 110 BPEMEHHU: +10 mc
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Pucynox 6.18 — biox AIIB

6.5.2 ®ynkuus YPOB3 (coBMecTHasi peajin3anus yCTPOiicTBa pe3epBHPOBaHMS 0TKa3a
Boikjauareass YPOB u jgornveckoii 3amutsl muH JI3II).

[Mpunnun nevicteust YPOB3 ocHOBBIBaeTCSI HA COBMECTHOM OJOKHPOBKE OBICTPOICHCTBYIOIIEH
3alUThI HAa UTAIOLIEM IPUCOETUHEHNN TycKkoBbIMU opranamMu Y POB u JI3II. B ciyuae cpaGaTsiBaHusS
crynenu JI3II Ha orxonsameit nunuu ¢popmupyetcs curiain «PABOTA JI3IL», koTopslii MOKET OBITH
HCIOJIb30BaH JJIs1 OJIOKUPOBKU OBICTPOJICHCTBYIOIIEH CTYIIEHN Ha MUTAIOIUX TPUCOETUHEHUSX.

JI3LL moxet paboTaTth B ogHOM M3 ABYX pexxUMOB - 10 «CXEME 1» unu « CXEME 2». B ciy-
yae pabotel no «CXEME 1» Bbinaua curnana «pa6ora JI3IL» 6mokupyercs mpu MOSIBICHUM CUTHAJA
«pabora YPOBy, 1.€. peanuzyercs ¢dyakuust YPOB (pucynok 6.19).

B cnyuae pa6otsl no «CXEME 2» Beiaua curnana «pabora JI3I» G6mokupyercs npu Bblaade
KOMaHbl «OTKJIIO4YeHHE (aBapuiiHoe)» (pucyHOK 6.19a). [Ipu ucrnonb3oBaHuM JaHHOW CXeMbl 00s3a-
TEIBHO peann3oBaTh BbiACpkKY BpemMeHH YPOB (200-300 mc) Ha ObICTpOAeiCTBYIONICH CTYNEHH Ha
MUTAIOUINX TPUCOETUHEHUSX.

nau

1
|
} BbiBegeHo
)/ B

I>In3w BeACHO &

CwvrHan: pabota

YPOB

Pucynok 6.19 — biok-cxema noruku YPOB3
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N3 BbiBEOEHO

1>In3w

CurHan: pabota

OR

YPOB
| CXEMA?2
|
CurHan: oTKnioYeHne CXEMA 1
(aBapwuiiHoe)

CurHan: pabota
3L (YPOB3)

Pucynok 6.19a — biok-cxema snoruku YPOB3

Xapaxrepuctuku YPOB3 noxazansl B Tabnuue 6.14.

Tabmuma 6.14

HaumenoBaHue napamerpa 3HayeHne

1 | Inama3oH ycTaBOK IO TOKY: 0-40 Iun
2 | Jlnama3oH yCTaBOK 110 BPEMEHH: 0-3000c
3 | IucKpeTHOCTh YCTaBOK:

10 TOKY 0,01 Iu

110 BPEMCHHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHAs IOTPEIIHOCTH CPAaOATHIBAHUS IO TOKY:

B nuar. 0,2 — 2 |n, mpuBenenHas k 21u +1,5%

B auar. 2,1 — 40 |l oTHOCHTETBHAS +2,5%
5 | OcHOBHAast MOTPENTHOCTH CpadaTHIBAHUS IO BPEMEHH: +10 mc

6.5.3 YcTpoiicTBO aBTOMAaTHYeCKOI0 BKJIKOYeHHs pe3epBa (ABP)

Jloruka pabotsl ABP nMeeT HECKOJIBKO pPEeXUMOB (COCTOSIHUIN): TOTOBHOCTD; MYCK; BKJIIOUYEHUE
pe3epBa; BO3BpaT; OTKIIIOUEHHUE pe3epBa. PeMMBbI aBTOMaTHUECKH NEPEKIIOYAIOTCS B COOTBETCTBUU C
BBITIOJTHEHHUEM HEOOXOAMMBIX yciaoBuil. [loMuMo 3TOrO, MapajiienbHo peaausyercs JIorThka (GopMupo-

BaHUs curHaia 0nokupoBku ABP.

[Tpu BK/IIOYEHNH TEpPMUHANA WU MpU Niepe3anucu KoHpurypauuu, ABP nepexoaur B cocrosinue
TOTOBHOCTHU. B 3TOM pexkuMme npoucXoauT NpoBepKa yciaoBHi HeoOXoauMBbIX i mycka ABP u nepexon

B coctosinue nycka. Ha pucynke 6.20 npencrasnena noruka pexuma «'OTOBHOCTD».
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Pucynok 6.20 — Pexxum ABP «"OTOBHOCTDb»

[Tepexon B cocTosIHUE MMyCKa MOXKET IPOUCXOIUTh [0 OJTHOMY M3 CIEeIYIOIUX (HaKTOpOB:

1. ITo OTKJIIOUEHHUIO BBIKIIIOUATENS 110 KOMaHAaM OT KJI04Ya, OT KHOIIOK, BHEHIIHETO OTKJIFOUEHUS,
or CATY. Heob6xomuMble ycaoBus JIsl MMycKa:

— 3HadyeHue ycraBku «I10 OTKIIIOYEHHUIO» — «EcTby;

— HaJINYME CUTHAJIa OTKJIIOYEHUS MO0 KOMaHJAE OT KiIto4a (OT KHOIOK, BHEUIHETO OTKIIOYEHMS,
or CATY);,

— IIOJIOXKEHUE BBIKIIroUaTens «BkimroueHo»;

— orcyrctBue curHaia «ABP BJIOK».

[Ipu BBINOJIHEHNH BBIIIE IEPEUHUCIEHHBIX YCIOBUM MpoUCcXoAuT nepexon B pexuM «IIYCK ABP
I10 OTKJIXOYEHHIO».

2. ITo caMoTpOn3BOIBLHOMY OTKITIOUEHHUIO BIKIIFoUaTesst. HeoOXonanMele yciaoBus s ITycKa:

—3”aueHne yctaBku «[10 CAMOOTKJ/IIOYEHUIO» — «EcTby;

— IUAarHOCTUPOBAHUE YCTPOMUCTBOM CaMOIIPOU3BOJIBHOIO OTKIIFOUEHHUS BBIKIIFOYATES;

— orcyrctBHe curHana «ABP BJIOK».

[Ipu BBINONHEHNN BBIIIE IEPEUNCIIEHHBIX YCIOBUI MpoucxoauT nepexon B pexxuM «IIYCK ABP
1O CAMOOTKIIIOY. ».

3. o oTkmroueHwIo OT 3amKTH ¢ myckoM ABP. HeoOxoaumble yCnoBUs IS ITyCKa:

—3HayeHue yctaBku «I10 SAIUTE» — «EcTby;

— aBapUHOE OTKJIIOYEHHE OT 3aIIUTHI ¢ TyckoM ABP;

— TI0JIO’KEHUE BBIKIIIOUaTeNsd «BKIIIoueHo»;

— orcyrctBue curHaia «ABP BJIOK».

[Ipu BeINONIHEHNH BBIIIE IEPEUUCIIEHHBIX YCI0BUI Npoucxoaut nepexon B pesxxuM «IIYCK ABP
I10 3AIIIUATE».
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4. Ilo moTepu mUTaHMS OT BHEIIHETO curHaja. HeoOxoauMple ycmoBuUs s TTyCKa:

—3Hauenue ycrtaBku «OT CUT'HAJIA» — «EcTby;

—Hannuue «3amyck ABP (0T curHana)» — cuenana ucuesHosenus HanpadceHus Ha padboyem
UCMOYHUKE;

— Hasinuue curHana «CpadaTbIBaHUe» — CUCHANA HATUYUS HANPSICEHUS HA PE3ePEHOM UCHOY-
HUKe NUMAHUs U OMKIIOYEHHO20 COCMOAHUS PE3ePEHO20 BbIKNI0UAMENs,;

— II0JIO’KEHUE BBIKIIIOUaTeNsl «BKitoueHo»;

— otcyrcTBHe curHana «ABP BJIOK».

[Tpu HaMMYKMK yKa3aHHBIX CUTHAJIOB B TEYCHUU BpeMeHU «tcp» MpoucxoauT (GOpMUPOBAHUH KO-
MaHJbl OTKJIIOUYEHHs COOCTBEHHOTO BBIKIIOUaTensi, reHepanus 3anucu B JKC u mepexon B pexuM
«ITYCK ABP I1O ITUTAHUIO».

Curnanel «CpadatbiBanne» u «3amyck ABP (o1 curxana)» nomkHel GOpMHPOBATHCS B COOT-
BETCTBUU C OMHMCAHHMEM, MPEICTaBICHHBIM BbIlIe. Vconb30BaHue IPYrUX CUTHANIOB Jid (GOpMUpPOBa-
Hus «CpabarpiBanue» u «3anmyck ABP (or curnaja)» Kareropuuecku HEIONYCTHMO, TaK KakK 3TO
MOXET MPUBECTH K U3NUITHEH OokrpoBke ABP.

B cocrosiHumM mycka 0’KuAaeTcsl OTKIIFOYSHHE BBIKIIOYATENSI U MIPH OTCYTCTBUHU CUTHaNa OJIOKU-
poBku hopmupyercs 3anuch JKC o hakTope mycka u nepexo]l B peKUM BKIIOUeHUs pe3epsa. Ha pucys-
ke 6.21 mpeacTaBieHa JIOTHKA peXUMa MmycKa.

/ 3anuce XKC:

«ITYCK ABP 11O
CAMOOTKJI»
ABP BJIOK.
] / Sanuch XKC:
Briknrouarens «ITYCK ABP I1O
OTKJIFOYCH \ OTKJI »
/ 3amnuch XKC:
H;)CFK ABP HO\ \ «ITYCK ABP OT
3 UTHbI
TTUT AHIO & OR Alu »
PEXUM : YCTaHOBUTD PeKUM:
BKIIIOYEHUE
IIYCK ABP T1O & CEIEPBA
CAMOOTKIJTIOU. —
PEXUM :
IIYCK ABP T1O &
OTKJIIOUEHHWIO
PEXUM :
IIYCK ABP T1O
SAIIIUTE / &

Pucynok 6.21 — Pexxum mycka ABP

Ha pucynke 6.22 npencraiena joruka pexuma « BKIIFOUEHUE PE3EPBA»
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AL...J140, CpabarbiBanue
JI1...J116,
BJIC1... BJIC16
CCJIL... CCII32 Samcs WKC:
«ABP I'otoBHOCTBY»
ABP BJIOK.
& YCeTaHOBUTH pPeskuM:
T h T'OTOBHOCTb
“17, eT
J1... CCJI32
& YCTaHOBHTH PexkH M:
BO3BPAT
& - /l_l_ Curaair.
Beikitovarens «ABP BKJL»

OTKJIIOUCH
Pucynox 6.22 — Pexxum ABP «BKIIFOUEHUE PE3EPBAY

B nanHOM pexxnmMe GpopMHpYyeTCsi CHTHAI BKIIOUECHHUS Pe3€pPBa U BHIMIOIHACTCS IIEPEXO0]T B PEKUM
«BO3BPAT) (npu 3amanHoM curHaine Bo3Bpara) win nepexoa B pexxum «['OTOBHOCTby.

Curnan BrimroueHus pezepsa «ABP BKJI» dhopMupyercs mpu BBIOTHEHUH CIEAYIOIIUX YCIIO-
BHH:

— HasinuKe curHasia «CpadaTbIBaHHEY;

— orcyrcTBue curana «ABP BJIOK»;

— IPU OTKJIFOUEHHOM I10JIO)KEHUH BBIKITIOYATEIIS.

Ha pucysnke 6.23 npencrasnena noruka pexuma «BO3BPAT».

ABP BJIOK. 5
PEAMM: ) & tBo3
BO3BPAT / R —.
J1... 140,
JIL.. JUI6, Bosppar Zammce XKC:
BJICL... BJIC16 —<¢__ :
ABP BKJIIOUUTD
CCIIL... CCNI32 « 10 »
YCTaHOBHTD PEKUM:
ﬁi: : :ﬁig: Sanycx ABP OTIOLIOME HYE
BJICL... BJIC16 PE3EPBA
CCJIL... CCI32

Pucynok 6.23 — Pesxxum ABP «BO3BPAT»

Jns BkmroueHHs coOCTBEHHOTO BbIKIIOYaTenss u mepexona B coctosHue «OTKIIFOUEHUE
PE3EPBA» He00X0AMMO BBITIOJIHEHHUE CIEAYIOIUX YCIOBUN B TEUCHUN BpeMeHU «{B03»:

— orcyrcrBHe curHana «ABP BJIOKy;

— nosiBJICHUE cUrHana «Bo3BpaTy — cucnan nossnenus Hanpsicenus Ha pabodem UCMOYHUKE U
BKIIOUEHHO20 COCMOSIHUA BbIKIIOYAMENs pe3epeda,

— HaJIM4YUe HalpspKEeHMs Ha pabodeM MCTOUHUKE MUTaHus (0TcyTcTBUE « CHTHAJ MyCKay).

Ha pucynke 6.24 npencrasnena goruka pexxnma «OTKIIIOYEHUE PE3EPBA».
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Pucynox 6.24 — Pexxum ABP «OTKJIFOYEHUE PE3EPBA»

[Tocne nepexona B cocrosinue «OTKIIFOUEHUE PE3EPBAY oxunaercs BKIFOUEHHOE MOJTOXKE-
HUE BBIKIIOYaTesss U npu orcyTcTBuu curHana «ABP BJIOK» yepe3 Bpems «toTki» dopmupyercs
CUTHAJI OTKJIIOUEHUS BBIKIIOUaTens pezepBHoro vcrounuka nutanus «ABP OTKJI» u 3anucek B JKC.
[Ipu ycmemHoM OTKIIIOYEHHE BBIKIIOUATENs PE3epBHOTO MCTOYHMKA NMUTaHMA (IpoNajlaHhe CHUTHAja
«Bo3Bpary) noruka ABP nepexogur B pexum «'OTOBHOCTb». B npotuBHOM ciy4ae (HeT mpomna-
nanus curHana «Bo3spary) uepes Bpems «tumMn.CY» popMmupyercss KoMaH1a OTKIOUYEHUSI COOCTBEH-
HOro BbIKIIO4aTens, 3anuch coodieHus B JKC «ABP OTKIJI» u Bbiaua curuana B cxeMy OJOKMPOBKH
ABP.

Jloruka 6noxupoBku ABP npencraBienHol Ha pucyHke 6.25.
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Pucynok 6.25 — Jloruka 6mokupoku ABP

bnokupoBka ABP moxeT copmupoBaThCs 1O CIeyOIMUM (pakTopam:

1. IIpn AMarHOCTUPOBAHUM YCTPOMCTBOM HEUCIPABHOCTH CHUJIOBOTO BBIKIIIOYATEINS B Cly4yae, ec-
mu ABP ne naxoautcs B pexxume «'OTOBHOCTby;

2. Ilpu Hannuuy curHasna 6;10kupoBku ABP U3 noruku pexxnuMa OTKIIOUEHHs pe3epBa;

3. Ilpu oTCYTCTBHU CHUTHAJTA BKIIOUEHHOTO MOJIOKEHUS BBIKIIIOUATENs MOCje epexoia B COCTO-
SIHHE OTKJIIOUEHUs pe3epBa B TeueHuH BpeMeHH «tumMn.CY»;

4. Ilpu OTCYTCTBMM CHMTHajla OTKJIFOYEHHOTO IMOJIOXKEHMs BBIKJIIOYATENS MOCJE Mepexoaa B Co-
crosane «BO3BPAT»;

5. Ilpu cocrosanu «IIYCK ABP I10 3AIIUTE» u pabote 3ammThl Ha OTKJIIOUYEHHE 0e3 mycka
ABP;

6. Ilpu nooaue komanOwl Ha 6KIIOYEHUE BbIKAIOYames B caydae, eciii ABP He Haxomutes B pe-
xume «'OTOBHOCTDb» u orcyrctBun curnan «ABP BJIOK»;

7. Ilpu Hannunu curHana «bJIOKMpPOBKay.

[Tpu BeIMOTHEHUM XOTsI OBI OJTHOM M3 YCJIOBHM MPOUCXOIUT MIepeaada curHana 0iokuposku ABP
B cxeMy ¢opmupoBanus curnaia «ABP BJIOK».

Jloruka copoca 6mokupoBku ABP npencraBnenHoit Ha pucyHke 6.26.
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Pucynok 6.26 — Jloruka copoca 6mokupoBku ABP

ITpu orcyrcTBUM BHEWIHEro curHaia «bJyoknpoBkay copoc 6iokupoBku ABP moxeT ObITh BbI-
IIOJIHEH CIIEAYIOUIMM 00pa3oM:

1. Ilonaueii curnana «Copoc 0J10KHPOBKH»;

2. Ilpu pazpeménnom cOpoce ABP mo komaHae BKIIIOYEHHUS BBIKIIOUATENS MMOJa4eld KOMaH/IbI
BKJIFOUEHUS BBIKJIFOYATEIIS.

[Tpu BBITIOJHEHUW OIHOTO W3 YCIOBHH MPOMCXOIUT Tepenada curHaita copoca ABP B cxemy
¢dbopmupoanus curHana «ABP BJIOK».

Ha pucynke 6.27 npuesnena cxema popmupoBanus curaaia «<ABP BJIOK».

YCTAHOBUTD & T
BJIOK. ABP S CurHar
«ABP BJIOK .»
ABP BBIBE/IEH &
R Banuce XKC:
CBPOC BJIOK. «ABP
ABP BJIOKHUPOBAH»

/ YCcTaHOBUTD PesKuM:
\ ABP TOTOBHOCTbD

/ Zanuce JXKC:
\ «ABP I'otoBHOCTB»

N~

Pucynok 6.27 — Jloruka ¢popmupoBanus curtaina «ABP BJIOK»

Curnan «ABP BJIOK» ¢ukcupyercs 10 MmomeHTta ero copoca. Copoc curnana «ABP BJIOK»
BBITIOJTHSIETCS] OJTHUM M3 JIBYX YKa3aHHBIX BBIIIE CITOCOOOB.

Jnst uHbOpMUpOBaHUS OMEPATUBHOTO TepcoHana o O6mokupoBke ABP Heo0Xxo1MMO BBIBOAWTH
curHan «ABP BJIOK» Ha cBeToanoAHbIil MHAUKATOP TepMUHaia MP win Ha CUTHaiIBHYIO JIaMITy Ha
peneliHoil manenu, GopMHUPOBATH MPEAYIIPEAUTENbHBIA CUTHAT Tpu OnokupoBke ABP B cxemy curna-
JIM3alUu 00BEKTA.

ABP siBnsieTcst BEIBEICHHBIM P He3aJaHHOM curHane «CpabaThiBaHHe» WM TIPU BBIBEICHHBIX
Bcex (hakTopax mycka ABP (pucyHok 6.28).
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Pucynox 6.28 — Jloruka BeiBoga ABP

Basicno! Brewnuii cuenan 610Kupos8Ku unu Heycneuthas paboma 66ooa uiu ozepama ABP npu-
800sm K urcayuu o1oxuposxu cxemovl ABP. [Ipu smom 6 «Kypuane cucmemsiy ¢hopmupyemces 3anuco
0 npuyune u cpabamvieaem cucHan «bnoxkupoexa ABPy». Copoc onrokuposku ABP u 6o3épam cxemvi 6
HOPMATbHBIU PedHCUM NPOUCXOO0UM Nnymem Hoo0auu KOMAHObl HA YNpasieHue vlKIouamenem Uiy no
gnewnemy cuenany « Copoc 610kuposku». B coomeemcmeuu ¢ npugeoeHHbiMU 8blule CXemamu.

Jlyist oniepaTUBHOTO BBIBOa/BBOIa ABP MOXHO MPUMEHSITh OJMH U3 CICAYIONINX CIIOCOOOB:

1. Jlns BeIBOZA U3 pabOThI UCIIONIB30BaTh TUCKPETHBIN BXOJ, 3aBEIEHHBIN Ha JJOTUYECKUI BXOA
noruku ABP «baokupoBkay, npu 3ToMm ycraBka ABP «Copoc» nomxHa ObITh 3a7aHa Kak «Pa3pemre-
HO.

PexomeHyeTcst BBINONHATE BBOJ B paboTy ABP npu OTKII0U€HHOM IMOJIOKEHUH BBIKITIOUYATENs
MIOCPEJICTBOM NEepeKItoueHus Kitoda «BBo/BeiBogy ABP» B nonoxxenue «Beenenoy. [locne BkiaroueHus
BbIKITIOUaTens O1okupoka ABP O6yzaer cOporiena.

Ecnu nepexmtouenue kmoua «BBon/BeiBoi ABP» B mosnoxkenue «BBeneHo» ObLIIO BBITIOJTHEHO
P BKJIFOUEHHOM IOJIOKEHHUH BBIKJIIOYATENS], TO COpOC OJIOKMPOBKHU JOJKEH ObITh BBHIIIOJIHEH HOCPE-
CTBOM I10J1a4¥ JOIOTHUTEIIBHOW KOMAaH/bl Ha BKIIFOUEHHUE BBIKJIFOUATEIIS.

2. Jlns BeIBOa U3 paboTel ABP ucnonb30BaTh AMCKPETHBIN BXO, KOTOPBIN 3aBEJEH HA JIOTHYE-
ckuil Bxox jnoruku ABP «biokupoBkay. J{ns BBosa B paboty ABP no nonoxenuto kimoda «BBereHo»
HE00XO0JIMMO CHUTHAJI C KJII0Ya 3aBECTH Yepe3 «MMITYJIbCHBINA TaliMep IO craxy 2-ro TUIa» C YCTaBKOM 1o
BpeMmenu 100 mc Ha Beixog CCJI, KOTOpBIM B CBOIO OodYepeih JOJDKEH ObITh 3aBefeH Ha Bxoi «Copoc
0JIOKHMPOBKH» B COOTBETCTBUU C pUCYHKOM 6.29. Takum o0pa3zom, MpH MOJOXKEHUH Kiroda «BbiBene-
HO» ABP Oyzer Gi10kupoBaH, a MpH MEPEeKII0YCHNH KITI04a B MosiokeHue «BBeaeno» 6iokuposka ABP
OyZeT CHUMAThCSI.

+ -
JICKpETHBIH BXOJT Bxon
onoxkupoBku ABP «OIOKHMPOBKa
ABP»

Kirou ABP

— [

Bxox «cbpoc

OIOKMPOBKID
cc |

JI1 - J140 \ JI1 - J140

Bxox t=100 mc
CILJI M
= — |

WmmynbcHbli TaiiMep
110 Criajly 2-ro THIa

| I

| I

| I

| I

| I
BsegeHo  BbiBegeHo |
R I
i I

| I

| I

| I

Pucynok 6.29 — Cxema a5 onepaTUBHOTO BBOJ1a/BeiBoa ABP u3 paboTsr
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6.5.4 BHenHue 3aIUTHI

B ycrpoiicTBe nmeercs BO3MOXHOCTH pabOThl ¢ BHEHUIHMMH 3aliuTaMu. Bcero ects BO3MOX-
HOCTb IOAKJIFOUUTH A0 BOCbMH BHEIIHUX 3amuT B3-1, B3-2,.... B3-8. BHemnss 3amura nyckaercs npu
MOSIBJICHUH CUTHAJIa Ha 3aJIaHHOM JHCKPETHOM BXOJE, IPH BBIMOJIHEHUU YCIOBUS OTCYTCTBHUS OJIOKU-
pyromero curnana. [Ipu cpabaTbiBaHUM BHEIIHUX 3aIIUT (UKCHUPYIOTCS BCE MapaMeTphl aBapUtHOTO
COOBITHS, KaK IpH cpabaTbIBaHUM COOCTBEHHBIX 3amMT. [IpenycMoTpeHbl BO3BpaT O BHEIIHEMY CUTHA-
Ty € 3aJIep>KKOM BPEMEHH U aBTOMATHYECKOE MOBTOPHOE BKJIKOYEHHUE 1O BO3Bpatry. B ciyuae cpabaTsbi-
BaHHUA CTYIEHH C BO3BPATOM IPHU OTCYTCTBHM (haKTOpa cpabaThIBaHUS CTYIEHb MOXKET ObITh COpOIIeHa
(omms «CBPOC CTYIIEHW») no mosiBiieHHs] CHTHAJIa BO3BpaTa 10 OIEpaIisM C BBIKJIOYaTeIeM (0T
KJIF0Ya, OT BHEIIHETO yIpaBJIeHUs, OT KHOIOK, oT C/TY).

Pexumbl pabOTHI 3aIIUTHI:

«BBIBEJIEHA» - 3amuTa BbIBe/IeHa U3 paOOTHI;

«CPABATBIBAHUMEY - 3amuta BBeieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKU IO BPEMEHHU.
OTKIIIOUEHMSI BBIKJTFOYATEIIS U IEHCTBUSI HA CUTHAIN3AIUI0 HE TIPOUCXOTUT.

«CUTHAJIM3ALUSA» - xak npu «CPABATBIBAHUEY, HO ¢ AeiicTBUEM B CXeMy CHUTHaIW3a-
LMY Y 3aMHUCBIO B KypHAJ aBapuii;

«OTKIIFOYEHHUE» - To %€, uto u npu pexume «CUI'HAJIM3ALINA», muitoc neiicTBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEIIS,

Hamuuue ¢pynkuuit «KOCHUIIJIOT'PA®y, «AlIBy», «YPOB», «cABP», «CBPOC CTYIIEHW» no
KQKJOU CTYIEeHH 3a7aéTCsl B yCTaBKaX KOH(PUTYPALIUH.

Buumanue! He pexomenoyemcsa ésooums oonoepemenno AIIB u ABP.

Bo3Bpar 3aiuTsl IpOUCXOANT:

a) eclii BBeIeHa (YHKIIMS BO3BpaTa 110 BHELIHEMY CUTHANY, 110 BHIIIOJHEHHUIO JBYX YCIOBHIL:
- IpoTaJJaHie BHEIIHErO CUTHajia cpabaThIBaHUS;

- IOSIBJICHHE BHELITHETO CUTHAJIa BO3BpaTa Ha BpeMs TB3.

0) ecnu (pyHKIIMS BO3BpaTa MO BHEUIHEMY CUTHATY BbIBEICHA:

- 110 NICUYE3HOBEHMIO CUTHANA CpabaThIBaHHUS;

- TIPY TIOSIBJIEHUU OJIOKUPYIOIIEro CUTHAaJA.

BHUMAHME! /155 cTyneHu npeycCMOTPEHO 2 He3aBUCUMO (DYHKIIMOHUPYIOIHX pexnuma AlTB:

1. AIIB nocne neiicTBUs CTYyNIEHH Ha OTKJIIoueHue. BBos JaHHOM QyHKIMY B pabOTy BHIIOJIHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabatsiBanust AIIB 3agarorcs B meHro "AB-
TOMaTHkKa'.

2. ATIB 1o Bo3Bpary CTYIIEHU C YCTaBKOM Ha BO3BpAaT, 3a/1a€TCs1 OJHOBPEMEHHBIMH BBOJIOM OII-
uuit «AIIB B3» u "AIIB" B ycraBkax cTynenu. Ycraska no Bpemenu AIIB B3 3anaercs kak Bpems Bo3-
BpaTa tB3 AJIs KOKIAOW CTYIIEHHU 3alIUThl OTJEJIBHO.

Bce crynenn ¢pyHKIIMOHATBHO HASHTUYHBI M UMEIOT XapaKTepUCTUKH, YKa3aHHbIE B Tabiuue 6.15.

Tabauua 6.15

HaumenoBaHue napamerpa 3HayeHne
1 |/lmama3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
2 | IMCKpEeTHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1 ¢)
3 | OcHOBHas MOTPENIHOCTh cpabaTHIBAHUS 110 BPEMEHH: +10 mc

OyHKIMOHANIbHAS CXeMa BHEIIHEH 3auThl npuBeneHa Ha pucynke 6.30. briok, moka3aHHbIi Ha
pucynke 6.30, peaau30BaH MPOTPAMMHO.

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 55 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

CTyneHb
| OTKMNo4eHne
CUrHanumsauua

“1” J’ BBeJeHa Cbpoc cTynexu

L ——@

OR

BbiBedeHa & |
a |
—
*
BbIK/l0YaTENnem Lz CcurHanusaums
{& -
| o asapuitHoe
4&& Tcp — OTKIMYeHMe
[t S| T e

XKypHan asapui

CwrHan 6nokupoBku

—|R
) curHan:
le cpabaTbiBaHue,

Ocuwunnorpad
BeeneH

cTapT
_BbiBegeH ocumnnorpaca
BosBpar 2 L oR AlB no BosBpary

Curtan nycka

§

CurHan BosBpaTa

I Her r |
| Her
“qn Oa | & { KoMaHaa:
L _ fa o BKITIOYUTL
& T8
_ t =2

* YnpaeneHue BblKrtovaTenem
OT KITH0Ya UMM OT BHELLUHEro 1Unu
F R oT kHonok unun ot COATY

Pucynok 6.30 — biok BHEIIHEeH 3alTUTHI
6.6 OnpenesieHue MecTa MOBPeEKACHUSA
VYerporictBo MP5 nmeer BcTpoeHHBIM opran onpeaeneHus mecta nospexaenus (OMII), mpen-

Ha3HAYEHHBIN JJIs OTpeAeNIeHUs] pacCTOSIHUSI 10 MecT AByXGa3HbIX U Tpéxdazubix K3.
Pacuér paccrosHus 10 MecTa oBpeKIAeHUs L., KM, TPOU3BOAUTCS 1O (hopMyIIe

U
Mo
Im I
Mo
Lys = X '
va
UMq> UMa) .
rae Im| == | — MHEMas 4acTh OTHOLIEHUS BEKTOPOB ;
I Mo Mo
| o —MexnydasHbll TOK, A;

U,,» — MeXayhasHoe HampspkeHue, B;

Xy — YAEIbHOE IEPBUYHOE MHIYKTHBHOE CONPOTUBIECHUE TMHUH, OM/KM.

rae les, lo2 — Toxku moBpexkAEHHBIX (a3, A.
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Umo =Uer—Ua2,
rae Uer, Usz — HanpshkeHUS TOBPEXIEHHBIX (a3, B.

Huanasousl 3Hauennii napametpoB Xy, u L., npusenens! B Tabnuue 6.16.
Tabnuua 6.16

HaumeHoBaHue napamerpa JAmnana3oHn 3HavYeHui
VY nenbHOE MEPBUYHOE WHIYKTUBHOE COMPOTHUBIIEC- Or0 o1
Hue muaud Xy, , OM/KkM
Paccrosnune no mecra nospexaenus L, , km Ot 0 no 256

Opran OMII B MP5 ocymiecTBisier u3MepeHne HHIYKTUBHOTO COMPOTHUBIICHUS I10 IBYM ¢azaM ¢
HanOOJIBIIMMHU TOKAMH J[Ba pa3a 3a MEpUOJ MPOMBIIIICHHON 4acTOThl. M3MepeHne MHIYKTHBHOTO CO-
MPOTHUBJICHHUS OCYIIECTRIISICTCS HEMpepbIBHO. B ciydae cpabarbiBanus 3ammtel (1>, 1>>, 1>>>) [>>>>)
paccTosiHue 10 MecTa MOBPEKIACHUS PUKCUPYETCs B )KypHaje aBapuid. B )xypHane oroOpaxkaercs gara u
BpeMs noBpexaeHus, pacctossHue 10 mecta K3, tTun K3, toku u nanpsoxenus. 3anuce OMII B xxypHane
aBapuil MPOU3BOAMTCS MPH CpadaTHIBAHUHU JIFOOOH CTYIEHH 3alUTHl OT MOBHIIICHHUS TOKa BBEAEHHON B
pexume «CurHanusanush» Wid Boiiie. B ciydyae 0JHOBpeMEHHOTO cpabaThIBaHMsI IBYX CTYIEHEH OT Mo-
BBIIICHHSI TOKA B )KypHaJe aBapuii GopMUpYETCs J1BE 3aITUCH O CpadaThIBAHUU CTYNEHEW U OJTHA 3aICh
OMIL.

Jnst 6onee Tounoii padotst OMII pekomeHyeTcsi BBOAUTh MUHUMAIBHYIO BBIIEPIKKY BPEMEHH
40 Mc 175 CTyNEeHe# OT MOBBIIICHUS TOKA.

6.7 OnpeneJisiemasi 0JIb30BaTeJIeM JIOTHKA

6.7.1 O01mHe MoI0KEeHUsT

KoundurypupoBanue onpenensieMoll moIb30BaTeNeM JOTUKUA OCYIIECTBISETCS C MOMOIIBIO CIie-
LUAIbHOTO pelakTopa (BCTpoeHHOro B mporpammy YHUKOH), KOTOpbIM oOecrneuyuBaeT MOCTPOEHUE
CXEMBI peleHOM 3alUThl Ha rpaduuecKkoM si3bike (GyHKITMOHATBHBIX OJOKOB.

3amaua ompenensieMo MoJIb30BaTEIEM JIOTHKH PEATU3yeTCsl B IECITUMUIUIUCEKYHIHOM IIHKIIE.
O06BEéM nporpammsl orpanudeH 2016 Gaiframu.

B MP5 BbIXOJHBIE JIOTHYECKUE CUTHAIBI MOTYT OBITh 3aBEJCHBI HA JIOTUUECKHE BXOJIbI OJIOKH-
POBKH, cpabaThIBaHUs U yIpaBlieHUs (YHKIUH 3aIUT, aBTOMATUKH U YIIPABICHHS BBIKITIOYATEIEM.

MPS5 umeet cneayromue QyHKITMOHAIBHBIE OJTOKW: BXOJIbI, BHIXO/IbI, 3aIIMCH B JKYpHAaJI, JIOTHYE-
ckue anemeHThl «My», «MJIN», «ckmouaromee UJIN», «HE», Tpurrepsl, TaiiMepsl, MyJIbTUILIIEKCOPBI.

Kaxxmomy 010Ky cxeMbl aBTOMaTHYECKH TpucBanBaeTcst uMms Block<nomep mo mopsiiky cosna-
Hus>. s oOneryeHus UTeHUs: CXeMbI OJIOKH MOTYT OBITh IIEpEUMEHOBAHBI

6.7.2 Pa3béMbl
Pa3zrnem «Bxon»

OnemeHT «Bxon» mo3BoiseT 3arpykath | OUT AaHHBIX W3 BHEWIHEH 0a3bl JaHHBIX YCTpOMCTBa
BO BHYTPEHHIOIO 0a3y JJaHHBIX CBOOOHO MPOrpaMMHUPYEMOi JIOTUKHU. DineMeHT «Bxoa» 3aHumaer 00b-
&M mamsTu 6 OaiT.

OnemeHT «BXom» uMeeT OJJMH BBIXOJ] U MO3BOJISET MOJKIIOYATh CIEAYIOLINe CUTHAIIBI, PSMbIe
Y UHBEPCHBIE:

- BXOJIHBIE TUCKPETHBIE CUTHAJIBI;

- BXOJIHBIE JIOTHYECKUE CUTHAJIBI;

- CUTHAaJI cpabaTbIBaHUs U3MEPUTEIBHOTO OpraHa 000 3alHThI;

- CUTHAJI CpabaThIBAHUS JTFOOON 3aIUTHL;

- CUTHAJIbl HEUCIIPABHOCTH;

- CUTHAJIbI aBapHH, CUTHAIN3ALIUY;

- CUTHAJIbI O COCTOSTHUM BBIKJIFOUATENs, CHTHAJIbl KOMaH/| YIIPABJICHUS BBIKJIIOYATEIEM;
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- 10 16 Jorn4eckux Kitouen yrnpaBieHHUS.
Jlornueckue Kir04M YIpaBJIEHUs MO3BOJSIOT C MMysbTa ycTpoiictBa MP5 BBOOUTH M BBIBOAMUTH
(GyHKLIMHN HalMCaHHbIE HA OIPEeIIeMON 0JIb30BATENIEM JIOTHKE.

Howmep 6a3w1 nan- HasBanwue cur-

HBIX U HOMEp CUTHa- Haya 0a3bl JaH-
Nwms Onoka

\ na 0a3pl JAHHBIX ‘/HBIX

BlockO[ BO1:40 |=  KWO]

|

Pucynok 6.31 — Pazsem «Bxom»

Pa3znveMm «Brixonm»

DOnemeHT «BbIxo/1» MO3BOMISIET COXPAHATh | OUT JaHHBIX U3 BHYTPEHHEW 0a3bl NaHHBIX CBOOOI-
HO TIPOrpaMMHUPYEMOI JIOTHKU BO BHEITHIOKO 0a3y JaHHBIX yCTpoWcTBa. DileMeHT «BbBIXomy» nMeer pas-
Mep 6 Oaidr.

[Tpu nomomu pazbémoB «Bbeixoa» MP5 no3BosisieT BEIBOAUTD 0 24-X BBIXOJHBIX CUTHAJIOB CBO-

60110 mporpammupyemoii Joruku (CCJI1 — CCJ124) Ha pene, HHIUKATOPHI M BBIXOJIHBIC JIOTUYECKUE
CUTHAJIBL.

Howmep BeIxoaHoro
Wmsa 6110ka curHasua

Block1[ Bemog 1]

i

Pucynok 6.32 — Pazpem «Bpixom»

Pa3zbem «3amnuch B )KypHaI»

DJIEMEHT 3aMucH COOBITUHN B KYpHAJl CHCTEMBbI UMEET OJuH BXoJ. Eciu Ha ayieMeHT mogaHa Jio-
rMyecKasi eIMHUIA, TO B )KypHAJI CUCTEMbI Oy/IET 3alicaHO Ha3HAYeHHOE COOBITHE B CIEIYIOLIEM BHUJIE:
«coobmenue cr Ne XX». JlaHHbIe 21eMEHTHI TO3BOJISIIOT co31aTh 10 64 cBOOOAHO MPOrpaMMHUPYEMBIX
3anuceit B xKypHas coobiTuil. [Ipu hopMupoBanuu 3anuceit HEOOXOJUMO YUUTHIBATh, YTO PECYPC IHEP-
TOHE3aBUCHMOI MaMATH OrpaHuyeH. BeaencTBumM 3Toro ciefyeT u30eratb 4acThiX M MHOTOKPATHBIX
oOpallleHu# K KypHaJy CUCTEMBI.

Howmep 3armuicu B
Wwms Onoka P

\ /)Ky‘pHaJIe

Block2[ Jamumee B xppHan 2]

|

Pucynok 6.33 — «3anuce B )XypHaI»

6.7.3 Jlormueckuii raement «H»

Onement «M» MOXkeT UMETH OT 2 10 8 BX0J0B. B 3aBHCHMOCTH OT 4YuCiIa BXOJ0B JJIEMEHT 3aHU-
MaeT oT 8 10 20 OalT maMATH MPOTPAMMBEI.
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Ha snement «M» MoxeTr ObITh mojaHa J1r00as koMOMHAaIMs curHainoB. Ha BeIXoje diieMeHTa I10-
SIBJISIETCS JIOTUUECKasi €IMHUIIA TOJIBKO B CIy4yae, KOTJa BCE BXOJHbIE CUTHAIBI UMEIOT 3HAUYEHUE JIOTH-

YeCKOU €TUHULIBIL.
a = HNms Onoka

Block10
&

[TTTT

Pucynok 6.34 — Jlormueckuii ameMeHT «M»

6.7.4 JJormueckuii raement « AJIH»

Onement «WJINy moxkeT uMeTh OT 2 10 8 BX0JOB. B 3aBUCMMOCTH OT 4Yuclia BXOJOB 3JIEMEHT
3aHUMaeT oT 8 110 20 GaiiT maMATH IPOrpaMMBI.

Ha Bxox snemenrta «JIW» Moxer ObITH IOmaHa Jir00ass KoMOWHanusg curHajaoB. Ha BeIxone
3JI€MEHTa TOSIBJISICTCS JIOTHYECKasi €UHUIIA B CIy4yae, KOrjaa XoTs Obl OJMH BXOJHOW CUTHAJ HUMEET
3HA4YCHME JIOTHYSCKON € UHHIIBI.

HNms Onoka

Block12
|

—

[TTTTT

Pucynok 6.35 — Jloruueckuii anement «UJIN»

6.7.5 Jlornuecknii yaement «Uckarouaromee UJIN»

Onement «Mckmouaromee NJINM» MoxkeT uMeTh 0T 2 10 8 BX0oIoB. B 3aBHCHMOCTH OT 4YHcCIa
BXOJIOB DJIEMEHT 3aHUMaeT OT § 10 20 6alT mamMsITH MPOTrPaMMBI.

Ha Bxox smemenrta «JIM» MoxkeTr OBITH ITOmaHa JIr00ass KOMOMHAIMS CUTHAJIOB. Ha BeIXOIE
3JI€MEHTA MOSBISAETCA JIOTHYECKasl €IMHUIIA B cllydae, KOrJa Ha €ro BX0oJax HEYeTHOE KOJIMYECTBO €I1-
HUIL.

Block11 ' Nwms Onoka

s

111

Pucynox 6.36 — Jlornueckwuii anemenT «Mckmouatomee NJIN»
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6.7.6 Jlormueckuii riieMenT «HE»

OnemeHnt «HE» coneput onuH BXO U OAUH BbIX0J. CUTHAJ Ha BBIXOZE JJOTUYECKOIO MJIEMEHTa
— UHBEPTUPOBAHHBIA BXOJAHOW CUTHAI.

Nwms Onoka

/
Block 3

= I

Pucynok 6.37 — Jlornueckuii anemeHT «HE»
6.7.7 RS- u SR-Tpurrepsl

B MPS5 cymiectByroT aBa tumna tpurrepoB: RS (tun 1) u SR (tun 2), ¢ npuoputeToM paboThI MO
BX0Jly R 1 S cOOTBETCTBEHHO.

Onement «RS-tpurrep» («SR-Tpurep») nmeer nBa Bxona (pucyHok 6.38): yctaHaBIMBalOmun S
u cOpaceiBatonii R. [lpu nmosiBneHny eAMHULIBI HA BXole S (GopMUpYeTCsl €IUHUIA HA BBIXOJE, COCTO-
STHAE BBIXOJIA 3aIIOMUHACTCS M COXPAHSCTCS MMPU MCYC3HOBCHUH SIMHUIILI HAa BXoze S. Bxox R copackr-
BaeT COCTOSIHUE BBIXOJIA B JIOrHUecKUi HOJIb. OOBEM 3aHMMaeMOn deMeHTOM naMsati 10 OairT.

NMmsa Oioka
BlackE Blocks ©

BT SRT
= 5 —
*—R *—|R

Pucynok 6.38 — «RS-tpurrep» u «SR-tpurrep»
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6.7.8 TaiimepbI

O0BEM 3aHMMaeMoii 3eMeHTOM «TaliMep» mamsTu - 12 GaiT.

Tum taii- Y CTaBKa 10
Nwms 6iioka \epa Bpenent
v
Blockd[ Ha cpab.; 0,25 ¢
T
:%_

Pucynok 6.39— Taiimep

Taiimep Ha cpabareiBanue (Taiimep 1)

DneMeHT «Taiimep 1» nmpenHa3HaveH ISl BBIMOJIHEHHS (QYHKIIUH 3a1ep>KKK BpemeHu. CUrHai Ha
BbIXOJIe TaliMepa Ha cpabaTblBaHUE NOABIsAETCS Yyepe3 BpeMs Tcp mocie NOosBISHHs CUTHAJIA Ha BXOJIE.
[Tpu nponaaHuy CUrHAJIA HAa BXOJIE CUTHAN NIPOTaacT U Ha Beixoje (pucyHok 6.40).

Ecnu npoaomKuTenbHOCTh UMITYJIbCA HA BXOJIE MEHbILE, YeM BpeMs cpabarbiBanust Tcp, TO BbI-
X0J TaliMepa OCTaETCs B COCTOSHUU JIOTMYECKOIO HYJIS.

ITpu 3anucH HOBOM JIOTMYECKOM IIPOrpaMMBbl UJIM CTApTE YCTPOWCTBA B Cllydyae HAJIMYUA CUTHAJIA
cpabaThIBaHUs — TaiiMep OTpabaThIBAET KaK MpHU MPSMOM, TaK U IPU HHBEPCHOM BXOJIE.

crapt
ax 2 7 7
npamon [ 1|
Z BXoa
BbIX:
Tcp ﬁp
ax. V77777777 [,
VHB. 4 £ MHB. 3 TL
BX0[,
BbIX: Z ]
Tep

Pucynok 6.40 — Taiimep Ha cpabatbiBanue (Taiimep 1)

Taiimep Ha Bo3BpatT (Taiimep 2)

[TpuHuMn paGoThI: MpPHU €JUHUIIE HA BXOJE TaiiMepa Ha BO3BpaT Ha €ro BbIXOJE Takxke Oyner
enuHuna. Eciu eanHMLa HA BXOJE MPOMAIAET, TO HA BHIXOJIE €IMHUIA COXPAHSAETCS B TEUEHUN BPEMEHU
Bo3Bpara Tg3 (pucyHok 6.41).

ITpu crapre ycTpoiicTBa WJIM 3allMCH HOBOW JIOTMYECKON IPOrpaMMBbl B CIy4ae MMEIOIIETOCs
CUTHaJja Ha cpabaThIBaHME — TaliMep OTpadaThIBaeT MPH JIFOOOM BXO/I€: MPSIMOM MJIM HHBEPCHOM.
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cTapT
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BbIX- i bz A
Te3 TB3

Pucynok 6.41 — Taiimep Ha Bo3Bpar (Taiimep 2)
NUmnynbcHBIN Talimep mo ¢poHty Tuna 1 (taiimep 3)

[MpuHuun paboTel: cpabaThiBaHUE TaliMepa 3 MPOUCXOAUT MPH MOABICHHN (POHTA UMITYIIbCA Ha
Bxoge. Ecnu 3a Bpemsi paboThl TaiiMepa Ha BXOJE MOSBISICTCS €Ie OAWH MMIIYJIbC, TO Hepe3alrycka
TaiiMepa He MPOMCXOUT, T.e. UMITYJILC Ha BBIXOJC B JIOOOM Cilydae He MPEBBICHT BpeMs Tumr (pUCY-
HOK 6.42).

Taiimep He 0TpabOTaeT NPH HATMYWU HA BXOJIE JIOTHYECKOW €IMHUIIBI BO BPEMsI CTapTa YCTPO-
CTBa WJIM 3aIIMCH JTOTHYECKOM I[MporpaMmsal, Kax IIpu IpsaMoM, TakK U IIpu HHBEPCHOM BXOAC.

crapt
ox B2 Z !
npamon T
7 7| BXOoA
BbIX: Tumn Tumn
) o A % 7~
WHB. A 2 L
BbIX. 2!
Tumn ), VHB. 'E T
(o)
0) . 2 7 % 217 BXoA .
WHB. | Z >
BbIX. %
Tumn —

Pucynok 6.42 — ImnynbcHbIN TaiiMep 1o pponTy THna 1 (Taiimep 3)
UmnynecHbI TaliMmep mo cnany tuna 1 (taiimep 4)

[Tpuniun paboTsl: TaiiMep cpabaThIBaeT Mo Cragy UMIyibca Ha Bxoje. [Ipu 3Tom Ha BbIXOne
(dbopMupyercs oruueckas equHuIa Ha Bpems Tuwmr. B ciiydae nosiBieHns Ha BX0Jie HOBOI'O UMITYJIbCa U
ero crmaja 3a Bpemst Tuwmr nepe3anyck Taiimepa He MPOUCXOAUT (PUCYHOK 6.43).

TaiimMep He oTpaboTaeT Npu HAIMYMK HA BXOJIE JTIOTMYECKON €IMHUIBI BO BPEMsI CTapTa YCTpOii-
CTBa WJIM 3aIIMCH JIOTUYECKOM MpOorpaMMbl, Kak MpH MPSIMOM, TaK U MPU HHBEPCHOM BXOJIE.
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Pucynok 6.43 — UmnynbecHBII Talimep 1o criaqy tuna 1 (taiimep 4)
NUmnynbcHBIN Talimep o ¢poHTy THna 2 (Talimep 5)

Oriidne UMITYJTBCHOTO TafiMepa 1o GppoHTy Tuma 2 oT TMHa 1 B TOM, YTO IPHU MOSBICHUH HOBBIX
MMITYJIbCOB 3a BpeMsi pabOThI TaiiMepa, MPOUCXOUT TIEPE3alyCK YCTaBKH 110 BPEMEHH TaiimMepa, T.€. C
KaXIbIM HOBBIM HMITYJIbCOM Ha BXOJE YBEIHYUBACTCS IIUTEIBHOCTh MMITYJIbCA HA BBIXOJE HA BPEMs
Tumn (pucyHok 6.44).

Taiimep He OTpabOTACT NP HATUYKWK Ha BXOJE JIOTHYECKON €MHUIIBI BO BPEMs CTapTa YCTPOii-
CTBa WJIM 3aIIMCH JTOTHYECKOM I[IporpaMmsal, Kax IIpu ImpsaMom, TakK U IIpu HHBEPCHOM BXOAC.

cTapt
ax 2222220 pZ2 A 7
npsimMon T
BXO
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Tvmn Tvmn
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VHB. 7 A P2 A VIHB. & T
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Pucynok 6.44 — UmnynbcHBIN TaliMep 1o GpoHTy Tuna 2 (taiimep 5)
UmnynbcHBIN TaliMep no cnany tuna 2 (taiimep 6)

OTanyne MMITYJIBbCHOTO TaliMepa 0 chaay Thma 2 OT TUIa 1 B TOM, 4TO IPH MOSBJICHUH HOBBIX
CMaJI0B UMIYJIbca 3a BpeMs paboThl TaiiMepa, MPOMCXOIUT MEepe3anyck YCTaBKH MO0 BpEeMEHU Taiimepa,
T.€. C K&KJIbIM HOBBIM HMITYJIbCOM Ha BXOJI€ YBEJIIMUMBAETCS JUIMTEIBHOCTh MMITYJIbCA HA BBIXOJE Ha
BpeMs Tumn (pucyHok 6.45).

Taiimep He oTpaOoTaeT Mpu HAJTUYKUU HA BXOJE JIOTMYECKO €IUHMIIBI BO BpeMs cTapTa yCTpOii-
CTBa WJIM 3allMCH JIOTUYECKOM IIPOrpaMMBl, KaK IIPU IIPSIMOM, TaK U IIPU UHBEPCHOM BXOJE.
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Pucynok 6.45 — UmnynbcHBIN TaliMep 1o criany tumna 2 (taiimep 6)

6.7.9 MyJabTHILIIEKCOP

MynbTHIUIEKCOp UMEET TpU BXoja (aapecHsiid Bxoa Y u aBa Bxoja Inl u In2). Ilepexntouarens
MOJKIIIOYaeT oJuH 13 BXxoAoB IN1 unu IN2 x Beixoxy Q, B 3aBUCUMOCTH OT CUTHAJIa Ha aJJpeCHOM BXOJIe
Y. Ecnu Ha aapecHbIil BXOJI MOJlaHa €IMHMIIA, TO MOAKII0YaeTcs BxoA In2, ecnu Hosb, TO Bxox Inl.
O0BEM 3aHMMaeMol 371eMeHTOM «MynbTuIIekcop» namsatu 10 OaiT.

Nms 6J101<a\AB
ok 7

Pl =
1 Q—

lnz2
i

111

Pucynok 6.46 — MynbTHILIEKCOP

6.7.10 TexkcToBBIN 0JIOK
JlaHHBIN 2JIEMEHT MpeHa3HAYCH TS CO3IaHMS MOSCHSIONETO M HH()OPMAIIMOHHOTO TEKCTA.

TexcToBbIi OJIOK HE CBSI3aH JIOTHUYECKUMU CBSI3SIMH C OCTAIbHBIMH dJIEMEHTaMHU TpadudecKoro peaak-
Topa nporpamMmbl YHUKOH ¥ O3TOMY HE UMEET BXOJOB U BBIXO/OB.

Vmst 610Ka TekcT, HaMMCAaHHBIN TOJIb-
—Black 13 30BarejeM

Pucynox 6.47 — TekcToBbIit 010K
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7 PYKOBOJACTBO IO OKCIIVIYATALIUHN

7.1 Opransl ynpaspJ/ieHUsI 1 HHANKALMH

OCHOBHBIM 3JIEMEHTOM OTOOpPa)KEHUs ABJISETCS CBETOAMOAHBIN OyKBEHHO-LIM(POBOI HHIUKATOP
(nucrmuieit), cogeprkalinii J8e CTPOKHU 1o 16 CUMBOJIOB.

HNudopmanus, KOTOpYrO MOXKHO BBIBECTH Ha JUCILICH, pa30uTa Ha KaJpbl C PUKCUPOBAHHBIM CO-
nepxanuem. IlooyepenHslii IpoCcMOTp KaJpoB OCYHLIECTBISETCS C MOMOIIBI0 KHOMOK. O4epeaHoCcTh
CMEHBI KaJpOB Ha JUCIUIEE ONPEAENIAETCS INIABHBIM MEHIO U ITOJMEHIO.

B «exxypHOM» pexumMe padoThl JUCIIICH moraiieH u roput ceroanona «Padoray. [Ipu HaxxaTuu
Ha J1I00yI0 KHONKY AMCIUIEH BKItoYaeTcsd. Eciny HM oJjHa KHONKA HE Ha)KMMAaeTcs B TeueHue 23 4, Auc-
IIJIEM TACHET U YCTPOMCTBO NIEPEXOIUT B «IEKYPHBIN» PEKUM.

JlononHuTenbHO Ha 13 eIMHUYHBIX MHAMKATOpax (B JajbHENIIEM — CBETOAUOAAaX) UHIULUPYET-
cst (cm. Tabmuny 7.1):

Tabmuna 7.1
CHocka Ha HaumenoBanue u
Ceeroanoj roput [Ipumeuanue
puc. 7.1 IIBET CBETOMO/IA
8 cB00OOIHO TIPO-
11 rpaMMHUPYEMBIX CBe-
TOAHMOJIOB
(3eneHbIin)*
PABOTA 3eneHbIM (CHHUM) IIBETOM -
3eJIeHbI / KpacHbIi | HOpMaJibHas palboTa;
12 (cunwmit) KpacHbIM 111 MUTaronyM Io- —
MIEPEMEHHO 3€JIeHBIM (CHHUM) —
armaparHasi HSUCIIPaBHOCTh
BKJIFOYEHO
13 . BriximtouaTens BKITFOUEH —
(KpacHbIi1)
OTKJIFOYEHO
14 . Brikitouarens OTKIIOUEH —
(3e1eHblil)
.. | EcTb HOBas 3anuck B xkypHane | [Ipousonuio cpabarsiBanue
15 ABAPUS (xpacHbriit) . yp P p
aBapuit 3aIUTHI
Ecthb HOBas 3amuch O Hewuc-
KOHTPO/JIb (xen-
16 TBIiT) NPaBHOCTH B JKypHaye cucre- | Bo3aMokHa HEMCIIPaBHOCTD
MBI

*[Ipumeuanue — cBOOOJHO MPOTrPaMMUPYEMbIE CBETOANObI MOTYT paboTaTh B peKUME MOBTO-
putens 6o Giuukepa. [Ipu pabote B pexxuMe OJIMHKEpa OHHM MOTYT ObITh COPOIIEHBI 110 CUTHATY Ha
JTMCKPETHOM BXOJIe, 10 KOMaH/Ie U3 MEHIO, 110 HHTepQeiicy CBSA3H, IO MPOCMOTPY KypHalla aBapyuu WIIN
cucteMbl. COCTOSIHHE CBETOAMO/I0B COXPAHSETCsl IPU BOCCTAHOBJIEHUHU ONEPATUBHOTO MUTAHMUS.
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KHonku ynpaBieHHst BBITIONHSIOT CeIyIone QyHKIUU:

1 — BKJI — BK/IIOYEHHE BLIKITIOYATEIS

2 — OTKJI — oTK/II0YEHHE BBIKIIOYATEIS,;

3 — JKYPHAJI ABAPUM — npocMoTp XKypHala aBapHii;

4 — 7 KYPHAJI CUCTEMBI — nnpocMOTp >kypHaja CUCTEMBI;

5 — CBPOC — cOpoc BBOJIa YCTABKH WJIM TIEPEXO/I B BBILIECTOSIIIIEE TOMEHIO;

6 — BBO/I — BBO/I 3Hau€HUS, BXO/1 B MOJAMEHIO UITH B PEXKUM U3MEHEHHSI TapaMeTpa;

7 — IepeMeIleHne Mo OKHaM MEHIO 6/1€60 WY TIEPEMEIICHHIE Kypcopa BIIEBO;

8 — mepemenieHrne Mo OKHaM MEHIO 6HU3 UM YMEHBIIICHUE 3HAUECHUS YCTaBKH,

9 — mepemereHre IO OKHAM MEHIO 88€pX WM YBEIIMUCHHUE 3HAUCHUS YCTABKH,

10 — mepemerienne Mo OKHaM MEHIO 6npPago WU TIepeMeleHe Kypcopa BIIPaBo;

11 — cBoOOHO pOTpaMMHUpPyEMbIE€ CBETOINO/IbI;

12 — uapuxatop «PABOTA» (cM. Tabnuiy 7.1);

13 — uaukarop «COCTOSIHUE BBIKJITFOUATEJIS», xpacHbli (cM. Tabuiy 7.1);
14 — uagukarop « COCTOSHUE BBIKJITKOYATEJIS», 3enenstit (cm. Tabmuity 7.1);
15 — unnukarop «KABAPUS», kpacHslit (cM. Tabmuny 7.1);

16 — uaaukarop «k KOHTPOJIb», xentsiii (cMm. Tabnuity 7.1).

Pucynok 7.1 — Opransl ynpasineHust 1 uHauKaun MP5
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7.2 CTpyKTYypa MeHI0

MeHt0 3aIlUThl UMEET APEBOBUAHYIO CTPYKTYPY. C IOMOLIBIO CBETOAMOAHOIO TUCIUIES TOJIb30-
BaTelb UMEET BO3MOXKHOCThH IMPOYUTATh CIEAYIOIIYI0 HH(OpPMAILMIO, PACIONIOKEHHYIO B PAa3IMYHBIX
MIOJIMEHIO:

1. Tekymiue 3HaYCHUSA:
1.1. Tokos:
1.1.1. 3mepeHHBIX 110 ha3HBIM KaHAJIaM TOKa;
1.1.2. I3MepeHHbIX 110 4eTBEPTOMY KaHaJly TOKA, OCHOBHOM U BBICIIEH FApMOHMUK;
1.1.3. PacuérHbIX, IpsMOii, OOpaTHOM 1 HYJIEBOU MOCIIEIOBATEIbHOCTEH;
1.2. Texyiiue 3Ha4eHUST HAMPSHKCHUM
1.2.1. U3mepeHHBIX (a3HBIX U JIUHEHHBIX;
1.2.2. U3mMepeHHOro Mo 4eTBEPTOMY KaHAIy HAPSKCHMUS;
1.2.3. PacuérHbIX, NpsIMOH, OOpaTHOM U HYJIEBOM MMOCIIEA0BATEIbHOCTEH;
1.3. Teky1ee 3HaUEHHUE YaCTOTHI;
2. COpoc MHIUKAIUY;
3. XKypnansr:
XKypnan aBapuii (32 cooO1ieHus1), KOTOPbIN BKIIIOYAET B CEOS:
JaTy, BpeMsl MOBPEKICHUS;
CpaboTaBIIYIO CTYIIEHb;
BUJI TTOBPEXKICHHS,
MaKCHUMaJIbHBIH TOK TIOBPEKICHHUS;
TOKH B MOMEHT CpabaThIBaHUs 3aIIUTHL;
COCTOSTHUE BXOJIOB U BBIXO/IOB;
XKypnan cuctemsl (BkiIro4aeT B ce0s 128 mocneaoBareabHbIX BO BPEMEHU COOOIIEHUS O He-
HCIIPAaBHOCTSIX B CUCTEME 3AIUTHI JIHHUH);
KypHan ocuuminorpamm;
C6poc xKypHaioB;
4. Pecypc BBIKJIIOUATES;
5. Konurypamus ycrpoiicTsa;
6. Jlmaraocruka.

[Tonb30BaTenb UMEET BO3MOKHOCTh IPOU3BECTH M3MEHEHUS B KOH(PUIYpallUd CUCTEMBbI, BBEIS
[IPaBUJILHBIN MapOJIb MI0CIE BHECEHHUS] U3MEHEHHUH B COOTBETCTBYIOLIUX IIOJIMEHIO.

Buumanue! Ilpu svixooe c npouzsoocmea ycmanognern napoiv AAAA.

I/ICHOHBSyCMHe CHUMBOJIBI:

<:> - UCIIOJIb30BAaHUEC KHOIIOK Ha Hepe}IHeﬁ ITaHCIIU TUIIA:

>> — IIPOABMKEHHNE BIIPaBO 110 MEHIO;
<< — OPOABUIKCHUC BJICBO 10 MCHIO,
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@ - UCIIOJIb30BAaHUEC KHOIIOK Ha nepez[Heﬁ ITaHCJIN THUIIA:

— IPOABMIKXCHUEC BBEPX I10 MCHIO,;

— NPOABHUIKCHUC BHU3 110 MCHIO,

<:J — ncnoiab3oBanue kHonku «BBO/I».

Jns ynobcTBa mpocMoTpa napaMeTpoB, MOJIb30BATENb MOXKET IIPOCMOTPETh COJIEP)KAHNUE ITyHK-
TOB MEHIO, YAEp>KHBas BbIOpaHHYIO UM KiaBumly. IIpu 3TOM Ha 3KpaHe CBETOIMOIHOTO AMCILIEs LUK-
JIMYECKHU BBICBETSTCS UMEIOIINECS ITapaMeTphl B BHIOPAHHOM ITYHKTE.
Ecnu nosip30Barens Npu NpocMOTPE UIIM U3MEHEHUH [1apaMETPOB HE HAKMMAET HA KHOIIKU B TEUECHUE
TPEX MUHYT, TO YCTPOUCTBO aBTOMATUYECKHU MEPEXOUT B «IAECKYPHBII» PEKUM, IPU ITOM aBTOMaTHye-
CKH 3alpelaeTcsl peKuM U3MEHEHUs YCTaBoK. [yt mpoBeieHnss N3MEHEHNH HE0OX0JMMO 3aHOBO I10-
BTOPUTH BCE ACUCTBHUS 110 BXOXK/ICHUIO B [TOJIMEHIO U U3MEHEHUIO 3HaYEHUI

7.3 IIpocMOTP TeKYILIUX 3HAYEHUH H3MePEeHHBbIX BeJIMYHH

[IpocMoTp 3HaUEHUN U3MEPEHHBIX BeTUYHH ocyiiecTsisieTcss B MeHio «U3MEPEHUEY. 3aro-
JIOBOK JIAaHHOTO MEHIO SIBIIIETCS IEPBBIM KaJpoM U 0ToOpakaeT 3HadeHHne Toka B ¢a3ze A. 3HaueHUs To-
KOB M HaMPSOKEHUM 0ToOpaXkaroTes ¢ yuérom koddduienTa Tpancopmanuu TpaHchopMaTopoB TOKa
U TpaHCc(HOPMATOPOB HANPSHKEHUH, T. €. MOKA3bIBAIOTCS PealIbHbIC BETUYHMHBI N3MEPEHHBIX BETUUYHH.

M USBMEPEHUE TPl
Ta= + XXX.xx A

Texymee 3nauenue Toka ¢asel A (B, C) u ToxoB lo, Ir, 11, 12, 10, rae

|0 — ocHOBHas rapMOHUKa TOKa (HYJEBOW IOCIIEAOBATEILHOCTH ), H3MEPEHHOTO 110 YETBEPTOMY

KaHaJy TOKa;

Ir — BbICIIas TApMOHMKA TOKA (HYJIEBOU MOCIEAOBATEIHHOCTH), U3MEPEHHOTO TI0 YE€TBEPTOMY

KaHaJy TOKa;

|1 — pacueTHbIi TOK IPSIMOM TOCIIET0BATEIBHOCTH;

|2 — pacueTHBIi TOK 00paTHOM MOCIEI0BATEIBHOCTH;

|0 — pacdeTHBII TOK HYJCBOW MOCIICOBATECIHLHOCTH.

3HaK «+» WIH «-» TIepe/l YUCIOBBIM 3HAaUEHUEM TOKA MOKa3bIBACT HAMIPABICHUE MOITHOCTH: «1»
- OT IIMH, «-» K IIHHAM.

M UBMEPEHUE TPl
Ua= XXX.xx B

Texymee 3Hauenue Hanpsokenus ¢asel A (B, C), nunelinsix Hanpspkenuid AB, BC, CA, namnps-
skeaui U1, U2, UO, Un, roe

Ul — pacuérHoe HanpspKeHNE IpsIMOM IIOCIIEN0BAaTENbHOCTH;

U2 — pacu€THoe HanpsoKeHHE 00paTHOW MOCIIeIOBATEILHOCTH;

UO — pacuéTHoe HampsbKEHUE HYJIEBOM MOCIIEA0BATEIbHOCTH;

Un — wu3MepeHHOe HampspkeHue (HYJICBOM IOCIEA0BATEIbHOCTH) TO YETBEPTOMY KaHaTy
HaTPSHKCHUS.
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U UBMEPEHME TPl
F= XX.xx T'u

TCKYH_IGG 3HA4YCHUEC 4aCTOTHI.

M UBMEPEHUE TPl
P= XXX .xx kBT

Tekymiee 3HaueHUEe akTUBHOM TpEXPa3Hor MOIIHOCTH (B KBT miu MBT).

M USBMEPEHME TPl
o= XXX .xx kKBap

Texyiee 3HaueHne peakTUBHON TpEX(da3HOM MolHOCTH (B KBap uiu MBap).

U UBMEPEHME TPl

COos= X.xx
3HavyeHue napamerpa CoSeQ.
7.4 COpoc MHAMKAIUH
s cOpoca MHIUKAUKA HEOOXOMMO BOUTH B MEHIO: :
CEPOC

MHINKAIIUA D

ITocae C6pOCEl HHIUKaAIUHU, T.C. HaXaTusd ((BBOI[», BBIBOOUTCA COO6I_I_I€HI/I€ O BBIIIOJIHCHHUHA

copoca.

7.5 KypHausbl

XYPHAIJ )
ABAPUIA ITpocMmoTp KypHasIa aBapuil.

XY PHAJL [TpoCcMOTp KypHAJa CUCTEMBI.
CUCTEMSI

CTATUCTHUKA
KA XX XKC XXX O X [IpocMOTp MEHIO CTATUCTHUKM.

g

CEPOC COpoc KypHAIOB

XYPHAJIOB
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7.5.1 IlpocmoTp KypHaJIa apapuid

IIpu o6HapyXeHHUU aBapuM Ha 3alLUIIAEMON JIMHUM YCTPOUCTBO COXpaHseT UH(OpMAIHIO O J1a-
T€ U BPEMEHU aBapuH, CpadOTABLICH CTYNEHH, BUJE MOBPEKICHUS U MAaKCUMAJIbHOM TOKE IOBPEX/Ie-
HUs1, aBTOMAaTUYECKU JIejiasi 3aIIUCh B )KypHAJIe aBapul.

B xypnane Moxer xpaHutbcs 10 32 aBapuil. Ilpu npeBbllieHHH 3TOTO 4Mcia, Kaxaas HOBas
aBapus OyJleT 3alMChIBaThCs HA MECTO CaAMOM cTapoil aBapuu.

PacmmdpoBka HHANIMPYEMBIX BUAOB OBPEKIACHUS 3alIMIIIAEMON JTMHUU:

_ABC Tpéxdaznoe K3 Ha 3emito
ABC Tpéxdaznoe K3
A C JByxdasznoe K3 mexny dazamu A u C
A C JBoitnoe K3 Ha 3emuto mexay dazamu A u C
AB IByxdasznoe K3 mexny dazamu A u B
_AB JBoiinoe K3 na 3emmo mexy hazamu A u B
BC JByxdasznoe K3 mexny dazamu B u C
BC JBoitroe K3 Ha 3emumto mexy ¢azamu B u C

Jli1g mpocMoTpa napaMeTpoB aBapuil HEOOXOAUMO BOMTH B MEHIO:

XYPHAII

ABAPUMN D

Ha nucnee otoOpasuTcst 3arojloBOK aBapuM C JaToi, BpEMEHEM U HOMEpPOM aBapuu (OTCUeT
BEJIETCSI OT MOCJEIHEN aBapun).
Copneprxanue xypHaia 10 BHIOpaHHOH aBapyHu:

A JATA XX.XX.XX Hocnennsist aBapus.

1 XX : XX : XX . XX
1.32
A JATA XX.XX.XX Camas «ctapas» aBapusi.

32 XX : XX : XX . XX

&

COOBIEHUE

Tumbl cooOIIeHMI KypHaia aBapuid:
«KYPHAJI ITYCT» - HET co001IeHuii B )KypHaIe;
«CUTHAJIM3ALNS» - paboTa 3auThl B CXEMY CUTHAIHU-
<:> sammm;

«OTKJIFOYUEHUEY - paboTa 3aMThl Ha OTKIIOYEHUE BbI-
KITFOYaTes;
«PABOTA» - cpaboTana cTyneHb 3aluThl, paboTa Ha OT-
KJIFOUYCHHE OJIOKMpOBaHA JAPYToM CTYMEeHbIo (cpaboTaBiieit
paHee);
«HEYCIIEIIIHOE AIIB» - npou301uio OTKJII0YEHHE 3a-
muramu nociie AIIB;
«BO3BPAT) - npousonuio AIIB o Bo3Bpary;
«BKJIKOUEHUE) - Bximouenue;
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A I>»> /./ TP.1
1 I= XXXX.XXA

&

nnn

A OMII ABC TP.1
1 Lxs = XX.XX KM

&

«OINPEAEJIEHHUE MECTA ITOBPEXJIEHW ».

CpabotaBiiast CTyNeHb 3aIIUThI, BU MTOBPEXKICHHS, TPYIIIa
YCTaBOK.

MaxkcumanbHoe (1 MakCUMalbHBIX 3aIIMT) WIA MUHHU-
MaJIbHOE (11 MUHUMAJIbHBIX 3aIIUT) 3HAU€HUE KOHTPOJIH-
pyeMoro mnapameTrpa 3a BpeMsi C MOMEHTA IPEBBIIICHUS
YCTaBKH JI0 CpabaThIBaHUS 3aLUTHI.

PaccrosiHuEe 0o MecTa MOBPCIKACHU A

A I>>> Tok (a3bl A B MOMEHT aBapuu
1 TIa= XXXX.XXA
A I>>> Toxk ¢a3bl B B MOMeHT aBapuu
1 TIb= XXXX.XXA
A I>>> Tok ¢a3el C B MOMEHT aBapuu
1 Ic= ZXXXX.XXA
A I>>> Pacu€tHblil TOK HYJIEBOM MOCIIENOBATEIBHOCTA B MOMEHT
1 IO0= XXXX.XXA aBapuu
A I>>> PacueTHbIi TOK NpsIMOM MTOCIIET0BATEILHOCTH B MOMEHT
1 Il= XXXX.XXA aBapuu.
PacueTHbIil TOK 0OpaTHON MOCIEAOBATEIIBHOCTH B MOMEHT

A I>>> aBa

pUH.
1 I2= XXXX.XXA
A I>>> N3mepenHslil TOK (HYJIEBOU MMOCIEI0BATEILHOCTH) 110 YET-
1 In= XXXX.XXA BEPTOMY KaHajly TOKa B MOMEHT aBapHH.
A I>>> Tok BBICIIEH TaApMOHUKHU (HYJIEBOW MOCIEA0BATEILHOCTH),
1 Ip= XXXX,XXA M3MEPEHHBIN 110 YeTBEPTOMY KaHaIy TOKa B MOMEHT aBa-

: : pun
YacToTa B MOMEHT aBapuH.
A I>>>
1 F= XX,X I'm
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A I>>> Jluneitnoe Uab e

1 Uab= XXXX,XXB WHEWHOE HalpsHKEHUE B MOMEHT aBapuu
A I>>> Jluneitnoe Hanpspbkenne UDC B MOMEHT aBapuu

1 Ubc= XXXX,6XXB

:I_I:

A I>>> JIuneitnoe Hanpsbxkenue Uca B MOMEHT aBapuu

1 Uca= XXXX,6XXB

A I>>> PacuéTHOe HampsyKeHHE HyJEBOH MOCIENOBATENBHOCTH B
1 U0= XXXX,XXB MOMEHT aBapHu

A I>>> PacuéTHoe HampshDKeHHE MPSIMOM MOCIEIOBATEIBHOCTH B
1 Ul= XXXX,XXB MOMEHT aBapuu

A I>>> PacuérHoe HanpskeHue 00paTHOM MOCIeI0BaTEILHOCTH B
1 U2= XXXX,6XXB MOMEHT aBapuu

A I>> W3mepeHHoe 1o 4eTBEPTOMY KaHally HamnpsbkeHue (Hamps-
1 Un= XXXX,XXB JKEHUE HYJIEBOW MOCTIEI0BATEIHLHOCTH)

Cocrosinus muckpeTHbIX BXoaoB J[1-/18 B MOMEHT aBapuu.

A BX.C: 8 1 FHCEP nos /11 P

1 XXXXXXXX

<:> CocrosiHus TucKpeTHbIX BXoA0B J[9-/116 B MOMEHT aBapuu

A BX.C:16 9

1 XXXXXXXX
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7.5.2 IIpocMOTPp KypHAJIa CUCTEMBbI

Jis mpocMoTpa KypHalia BOUTH B MEHIO:

XYPHAIJI

CUCTEMEI D

Ha nucnuiee oToOpa3utcst 3aroyloBOK COOBITHS C JAaTOW, BPEMEHEM U MOPSIAKOBBIM HOMEPOM.
Ha)xaTnem COOTBETCTBYIOIIMX KHOIIOK TPOCMOTPETH COOOIIIEHHE.

XKypHan cucreMsl coaepKuT 10 128 coolbiieHnii 0 cOOBITUSIX B CUCTEME, TaKUX, KaK: HEUCIIpaB-
HOCTH, BKJIIOYEHUE U OTKJIIOUEHHE BBIKIOYaTesst ¥ T.A. [Ipy BOSHUKHOBEHUH COOBITUS YCTPOMCTBO CO-
XpaHseT B )KypHaie HHPOPMALIUIO O J]aTe ¥ BpPEMEHH COOOIIECHHS O COOBITHH.

[Tocaenuee coobuienune. [1o Haxxaturo kaHonku «BITPABO»

C IOATA XX.XX.XX
BBINOJIHSAETCS IEPEX0]] K TEKCTY COOOLICHMUS.

1 XX : XX : XX . XX

g

1..128

O

C JATA XX.XX.XX <:> COOEBIEHUE
128 XX:XX:XX.XX

7.5.3 MeHI0 cTAaTHCTHKA

B mento “CTATUCTUKA” yka3aHHO KOJIMYECTBO COOBITHH B )ypHaie aBapuil (JKA), »kypHaine
cuctembl (JKC) u konuuectBo ocimumorpamm (O).

CTATUCTUKA
XA XX XC XXX O X

7.5.4 Copoc :KypHa/10B
CEPOC Bxox B mogMeH:o
XYPHAJIOB D
I[IAPOJIb BBecTtu mapons a1 pasperieHust Ha cOpoc )KypHaJIOB U
/XXXX/ D Haxath «BBO».
CBPOC XYPHAJIA COpocuThb XypHaI aBapun HaxatueM kiasumm “BBOJI”.

ABAPUMN D
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CEPOC XYPHAJIA COpocuthb KypHaia cCUCTEMbl HaxkaTheM Kiaasuiud “BBOJI”.
CUCTEMEI D
CEPOC XYPHAJIA COpocHTh KypHaI OCHMIIOTPaMM Ha)KaTHEM KJIaBHUILN
OCHMJILIIOT'PAMM «BBOI».

7.6 IIpocMoTp :KypHaJia pecypca BbIKJIIOYATEIS
Js mpocMoTpa XypHalia BOUTU B MEHIO:

PECYPC
BBIKJIOYATEJIA D

B cuetunk 3aHocaTcs OTKIJIFOUCHU S, BBIIIOJTHCHHBIC I10

ONEP. OTKJIOYEHUA
KOMaHJaM C MCCTHOI'O KJIFO4Ya ynpaBJ’ICHI/IH, J'II/I6O HOCTYHI/IB—

XXX
muM 1o kanainy ACY.
ABAP. OTKIJIOUEHUA B cueTunk 3aHOCATCS OTKIIOUCHHS, BHIIIOJTHEHHBIE 110
XXX KOMaH/1aM OT 3aIl[UT COOCTBEHHBIX, JIMOO BHEIIHUX.

&

TOK OTKIJIIOYEHUA
Ta= XXXX.XXA

&

TOK OTKJIOUEHUS CymMapHBIH TOK OTKIHO4YEHUH 110 (asze B
Ib= XXXX.XXA

&

TOK OTKIJIIOYEHNS
Ic= XXXX.XXA

&

CBPOC PECYPCA COpoc Bcero coep>kUMOro XypHaja pecypcoB
BHIKJIIOYATEJIA D BBIKITIOYATEIIS

CymMmapHbIil TOK OTKJIIOUEHUH 1o daze A

CymMmapHbIil TOK oTKII0ueHuH 1o ¢aze C

[NAPOJIb
/XXXX/ Brox mapousist 1151 moaTBepIKaeHU cOpoca
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INATHOCTHUKA

&

MP5 NeXXXXX
BEPCHUA XX . XX

¢

BXOI :8 1
: XXXXXXXX

g

BXOnL :16 9
: XXX XXXXX

g

BEIXOL :8 1
: XXXXXXXX

¢

AH.BXOQ: 4 1
: XXXX

@ :

AH.BXO[: 8 5
: XXXX

@ .

CRC :
YCTABOK: XXXX

g

COCTOAHMUE : TX=X
I[IOPTA : RX=X

g

CBsA3b XX%
HOPM. XX OIl. XX

¢

7.7 JluarnocTuka

st mpocMoOTpa AaHHBIX THArHOCTUKHA CUCTEMBI uctonbizyercst MeHio « IMATHOCTUKA».

Bxona B MeHI0.

[IpocMoTp Bepcuu mporpaMMHOro 00ecredeHus U pe3yiib-
TaTa MPOBEPKU KOHTPOJIBHOM CyMMBI IPOIPAMMBI.

[IpocMOTp cOCTOSIHUSI BXOAHBIX JUCKPETHBIX cUrHaioB J[1-
8. Ecmm «OIMBKA», To 1 yka3siBaeT HOMEp OIINO0Y-
HOT'O BXOJA.

[IpocMOTp coCTOSHUS BXOIHBIX JUCKPETHBIX CUTHAJIOB J19-
J16. Eciun «OILLIMBKA», To 1 yka3biBaeT HOMep Omu604-
HOTO BXOJa.

[IpocMoTp cocTosiHUS pesieHbIX BbIXxoA0B P1-P8.
Ecin «OHIMBKAY», To 1 yka3piBaeT HOMEp OIIMOOYHOTO
BBIXOJIA.

[TpocMOTp COCTOSIHUS TOKOBBIX aHAJIOIOBBIX BXOJIOB.

Ecmu «OHIMBKA», To 1 yka3piBaeT HOMEp OIIHOOYHOTO
BXOJa.

[IpocMOTp COCTOSIHMS aHAJIOTOBBIX BXOJAOB IO HampsKe-

Huto. Ecnn «OILIMBKAY, To 1 yka3siBaeT HOMep OIIHO0Y-
HOTO BXOJa.

KonTposibHast cymma ycTaBok

KonTtpons cocrosiHust nopta untepgeiica RS-485.

KonTtponb kauecTBa (0IHMOOK) CBSA3H.

TEMIIEPATYPA
MOIyJsl XX .XoC Tewmrmeparypa mporueccopa (8 °C).
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7.8 KondgurypupoBanue cucTeMbl
V3MeHeHne ¥ MpocMOTp KOH(PUTYPAIH CUCTEMBI OCYIIECTBIISIETCS] B MCHIO:

&

Wudopmanivg B 1aHHOM MEHIO BCerja JOCTYIHA JJisl MPOCMOTpa. B ciyyae BHECEHMS KaKuX-
60 u3MeHeHnid npu Beixose u3 MeHo «KOHOUT'YPAILIMA YCTPOUCTBAY Oyner 3ampoiieH ma-
pouib. [Ipu BBOJIE TPaBUIILHOTO AP0t U3BMEHEHUS BCTYIIST B CUITY.

KOH®UT'Y PALIUS
YCTPOMUCTBA

Bcee nmapaMETpbl Pa3HECCHEBI B PA3JIMYHBIC ITOJJMECHIO:

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

IAPAMETPE Hap(;MeTpH KaHaJIOB U3MEPEHUsI TOKOB U HAIPsDKEHUH,
V3ME PEHYIA KOH(MUTYpUpPOBAaHUE YCKOPEHUS 3aIlUT, YIPABICHUS BbI-

: | | KITFOYaTeIIeM.

[TapaMeTpsl TOTMYECKUX CUTHAJIOB, CHTHAJIOB YIIPABIICHUS
BXOJHBIE BBIKJIFOYATEJIEM, COpOca MHAMKAIIUMK U TTePEKITIOUCHUS
CUT'HAIIEI D YCTABOE.

: KonpuryprpoBanue BX010B OMPEICIISIOMNX TOJI0KCHIE
[IAPAMETPH BoiKirouarens, YPOB u yCcKOpeHUs 3aliuT.
BEIKJIOYATEIA D

[IAPAMETPEHI KoudurypupoBanue mapameTpoB yIpaBiIeHUs BBHIKITIOYA-
YIIPABJIEHUA D TEJIEM.
KoHduryprupoBaHnue 3aliMT TOKOBBIX, HAPSHKSHUS U Ya-
TIAP TPBI CTOT(II:I 31?65 TPYIIIIBI H-(IJTaBOK P
BANATE ) p TPYIIIBL Y .
[IAPAMETPH Kongurypuposanue asromatuku AIIB, JI3I, ABP,
ABTOMATUKHU BHEIITHUX 3aIluT.
CUT'HAN
Kondurypuposanue peine «<HEUCITIPABHOCTDb»
HEMCIIPABHOCTB ] PurypHp P
BBRIXOJIHEIE HazHaueHne BBIXOHBIX IOTUYECKUX CUTHAIIOB, PEICHHBIX
CHT'HAJIEL D BBIXOJ/IOB 1 MH/IUKATOPOB.
[NIAPAMETPBHI YcraHOBKa 1aThl M BPEMEHH, ITapaMeTpoB 0OMEHa, U3Me-
CUCTEMEI D HEHUE TIapOJIs.
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[IAPAMETPHI
OCLHMILJIOT'PA®A

YcTanoBka pexxuma paboTsl ocuuiuiorpada

I[NIAPAMET PEI
JIOTUKN

Jns penaktupoBaHUs MapameTpa HEOOXOJHWMO BbI3BaTh COOTBETCTBYIOUIMM Kaap M HaXKaTh
kHonKy «BBO/I». IIpu sToM mox m3meHsieMoit mudpoit (o BceM MmapaMeTpoM) MOSBISIETCS KypCop.
Ucnonb3zoBanneM kHomok «BJIEBO», «BIIPABO», «BBEPX», «BHW3» npousBoauTcs U3MEHEHUE
3HaueHus. [lo okoHUaHUM peaakTUpoBaHuUs HaxkaTh KHONKY «BBO/I».

7.8.1 Moamenio <ITAPAMETPBI U3BMEPEHU»

[IAPAMETPHI ITapameTpsl U3MEPUTEIIBHOIO KaHaa.
U3MEPEHUU D

[IAPAME TPEI [TapameTpsl TpaHCHOPMATOPOB HAIPSIKEHUSL.
HANPSIXEHNUA D

IAPAMETPHI [TapameTpsl TpaHchopmMaTopoB TOKa

TOKA '
OIIPELN. MECTA Omnpenenennre MecTa MOBPEXKIEHUS

I[IOBPEXIEHMA D

7.8.1.1 lloamenro «ITAPAMETPBI HAIIPAKEHW S1»

IHoamenro «IlapaMeTpbl HaNPSIZKEHUSD) .

Br160p tumna tpanchopmaropa HanpsKEHUS.
Tnil1 TH «Ua, Ub, Uc; Uo=U0» - B TOKOBBIX 3aIllUTaX UCIOJIb3YIO-
XXXXXXXXXXX IIUX HaNpsDKEHUE HYJICBOU MOCIIE0BATEILHOCTH OYIET Uc-
(::D MOJIb30BATHCS €r0 pacyETHOE 3HAUCHHUE,

«Ua, Ub, Uc; Uo=Uny - usmepentoe.
TH KO3¢-T BBoa MHOXUTEN KOo3hddunmenta Tpanchopmanuu: 1 umu

K = /..... / (}_"D 1000.

TH KOB&®-T Brox koaddunmenta tpanchopmanmu ais pasnoro TH (ot
KTH = XXX.XX x K D 0 o 128)
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TH HEUCIIPAB-Tb

K = /

THHII KO3%-T
Ko = XXX XX x

©¢9

THHII HEMCIIPAB-Tb

[IE PBMYHEI TOK

TT = XXXX A ¢D
nEPBmHLlﬁ TOK
TTHI= XXX A D
MAKC. TOK

IM= XXXX , XXIn D
TUI TT

o . /

KondurypupoBanue BHEIIHEr0 CHrHajlla HEUCIPABHOCTU
dasnoro tpanchopmaropa HanpspkeHHs. CIHCOK CHTHAJIOB
B [Ipunoxenun I', Tabmuma I.2.

Brox MHOXUTENS KO3 dunenTa Tpanchopmauu aJis
THHIT: 1 wiu 1000.

Bona koaddunuenta tpanchopmammu s THHIT (ot 0 mo
128)

KondurypupoBanue BHELIHEro CHUrHajla HEHUCIPABHOCTU
TpaHcpopmaTopa HaNpsKEHUs], MOAKIIOUEHHOTO K YETBEP-
TOMY KaHaJly HanpspkeHus (HyJlIeBOH IOcCieqoBaTeNlbHO-
ctH). CiMCcoK CUrHajoB B npuioxenuu I, Tabmuua I'.2.

7.8.1.2 Toogmenio «<ITAPAMETPBI TOKA)»

HomunanbsHbI# IepBUYHBIN TOK (ha3HOTO TpaHc(opmaTopa To-
Ka

HomuHanbeHbIi nepBUYHBIN TOK TpaHcpopMmaTopa TOKa HyIle-
BOH I1OCJIE€I0BATEILHOCTH.

MakcumanbHass Harpy3ka. Pexomenayercs 3amaBaTh Kak y
CTYHNEHM MaKCHUMaJbHOM TOKOBOM 3allUThl C MHUHUMAJIbHOH
yCTaBKOUW 10 TOKY. Bascno! Vcnonvzyemcs onsi onpedenenus
MUNAa NOBPeNCcOeHUs.

CxeMbl MOAKITIOYECHUS:
la, Ib, Ic — cxema ¢ Tpems TpaHchopMaTopamu TOKa,
la, Ic — cxema ¢ 1ByMst TpaHchopMaTopaMu TOKa.

Lannviii napamemp ucnonvzyemcs npu pacuéme akmueHOU U peaKxmueHot MOWHOCHU.
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7.8.1.3 Hogmenio «OITPEJAEJIEHUE MECTA ITIOBPEKIEHU S

OINPEIEJIEHUE MEC- Bxox B ogqmento
TA INOBPEXIOEHWUA

KOHSUTYPAIIMS OMII Bei6op pexuma:
BBEJEHO «BBEJIEHO» — OMII BBezneHo B pabory;
: «BBIBEJIEHO» — OMII BBIBE1IEHO U3 paOOTHI.
VIEJILHOE X JIMHMM 3amaHue yaelbHOr0 HHAYKTUBHOTO COMTPOTHBIICHUS
Xyn = X,XXX nuaun (Xyn). 3uadenue napamerpa — ot 0 10 2 OM/kM.

Kanp auarnoctukun OMII. OtoGpakaer Tekyiee
pac4y€THOE 3HaYEHUE PACCTOSHUS COTTIACHO TEKYIIUM
napaMmerpam cetu. 3HadeHue napamerpa — ot 0 10 256 k.

INATHOCTHUKA
Lxks = XXX, XX kM

7.8.2 lNogmento «BXOJHBIE CUT'HAJIBD»

BXOIHBIE KonurypupoBanue BXOAHBIX CUTHAJIOB.

CUTHAJIEI D

JIOTUMYECKHNE K

CUTHAJE OH(UTypHPOBaHHE BXOIHBIX JTOTNYECKUX CUTHATIOB
BHEIIHNE Konurypupopanue cUrHaaoB ynpaBiIeHHsl BBIKIIIOYATE-
CUT'HAJIBI D nem, cOpoca UHAUKAIUK, TEPEKIIIOUEHUS YCTABOK.

7.8.2.1 Hoagmenwo «JIOTUYECKHE CUT'HAJBID»
ITocne Bxoaa B noamento «JIOTUYECKUE CUT'HAJIBD» oTkpoeTcs MOAMEHIO ¢ 8 JOTHYECKHU-
mu curnanami (JIC).

JIC1 <> JIC moryT OBITH 3alTPOrPaMMHUPOBAHBI KaK CyMMa BXOJIHBIX
nuckpetHbix curnanon J1-/016 u JI1MHB — /16 THB:

@ <:D - JIC1-JIC4 nio noruke «M»;

- JICS5-JICS 1o moruke «1JIN».

JIC4 <n

i &
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JIC5

JIC8

7.8.2.2 ITonmeno «BHEIITHUE CUT'HAJIBI»

BHEIHNE Bxona B moagmenro
CUTHAIJIBEL D
KJIIOY OTKJIOUNTE Ha3nauenue BXoJ1a OTKIIOYSHHUS KIrO4a.
/. / Crmcoxk curnanos B [Ipunoxennn I', Tabmmma I'.2.
KJII04 BKJIOYNTD Haznauenne BXo/4a BKIIOUEHHS KITIOYa.
[ o / D Cnucoxk curnanos B [Ipunoxennn I', Tabnumna I'.2.
BHEII. OTKJIOYUTH Haznaduenne BXo/1a BHENTHETO OTKIIOUECHHS.
/... .. .. / D Cnucoxk curnanos B [Ipunoxenun I', Tabnumna I'.2.
Haznaduenne BX0/a BHENTHETO BKIIFOUSHUS.
BHE]I[} BKJII?‘:IMTI: Cnucoxk curnanos B [Ipunoxennn I', Tabnumna I'.2.
CEPOC MHIMKALIMMU Haznauenwue Bxoja i cOpoca MHIUKAIIUU.
/.. / Crucok curaanos B [Ipunoxxenun I', Tabnuma I.2.
[IEPEKJI. YCTABOK Hasnauenue Bxona iis EPEKIIOUYEHHS YCTABOK.
/. / Crucok curaanos B [Ipunoxxenun I', Tabnuma I.2.
BJIOK-KA CIOTY
XXX Hasnauenwne Bxoaa s 6mokuposku CATY
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7.8.3 Iloamenio «ITAPAMETPBI BBIKJITIOYATEJIS»

B

MMOAMEHIO

«BBIKJIIOYATEJIb»

3aJar0TCs napamMeTphbl BBIKJIFOYATECIIA. HYHKT

«HEUCITPABHOCTb» MoxkeTr ObITh UCTIONB30BaH JIJIsi KOHTPOJIS puBoja BeikItouatens (Hampumep,
JUIS BBIKJIIOUYATENIel ¢ KOHTPOJIEM HMCIpPaBHOCTU MpuBoja). Ilpu momaye curHaiga Ha BBIOpPAHHBIN BXOJ
MIPOU3BOIUTCS 3aMUCh B KypHAJl CUCTEMBI, OJJOKHPYETCsl BKIIFOUCHHE BBIKIIIOUATEINS, cpabaThIBACT pesie
«HEUCITPABHOCTDb». Ilpu nomaue curnana Ha BXon «bBJIOKMPOBKA» Omokupyercsi BKIIOUEHHE
Boiktogarens. CpabdateiBanus pene «HEMCIIPABHOCTDb» He npoucxoaurt.

Bascno! Ilo ucmeuenuu 3a0annoco epemenu YPOB (ycmpoticmeo peszepsuposanusi Omkasa 6bl-
KIouamelisi) nocie 8bloauu KOMaHobl Ha OMKIYeHue sviknouamens 3anyckaemces saoada YPOB. Bpe-
MSL OMKIIOYEHUSL O0IHCHO DbIMb 3A0AHO He MeHee MAKCUMALbHO20 NACNOPIMHO20 3HAYEHUS GbIKTIOYame-

JUA.
[IAPAMETPH
BHEIKJIOYATEJIA D
COCT. OTKJIOYEHO
/o o / D
COCT BKJIOYEHO
/o . /

BPEMA YPOB
XXXXXXOMC

o

TOK YPOB
XX.XX In

& J

MMITYJIBEC

XXXXXX0mMmc D

T=

IJAT-CTb YCKOP
xxxxxx0Mccgj

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

OAOQO «bemn

CKTPOMOHTAKHAJIaJIKa», MuHCck

Bxona B moameHro

Ha3nauenue BXoJ1a OTKIFOUEHHOI'O TIOJ0XKEHUS BBIKIHOYATEIIS.
Cnucok curnanos B [Ipunoxenuu I', Tabnuua I'.2.

Ha3nauenue BXxoJ1a BKIIIOYEHHOI'O ITOJIOKECHHS BEIKIIIOYATEIIS.
Cnucok curranos B [Ipunoxxenun I', Tabnuna I'.2.

HazHaueHue BXo1a BHEIIHEW HEMCIIPABHOCTH BBIKIIFOUATEIS.
Cnucok curnanos B [Ipunoxenun I', Tabnuua I'.2.

Ha3nauenue Bxo/1a OJI0KHPOBKH BKIIIOYEHHUS BBIKIIIOYATEISL.
Cnucok curnanos B [Ipunoxenun I', Tabnuua I'.2.

3amanne Bpemenu YPOB.
3nauenue napamertpa: 0-50 MuHYT.

MunuManbHbIi Tok cpabaTeiBanus YPOB.
3navyenne nmapamerpa: 0,1-40 Iu.

YcTaHOBKa ATUTEIBHOCTH KOMaH bl «BKiounTh/ OTKIIOYUTHY»
’KECTKO Ha3HaYeHHBIX perne. JlaHHas ycTaBKa UCTIOIb3YeTCs B
cxeme ABP. 3nauenne napamerpa: 0-50 MUHYT.

JIMUTENBHOCTD YCKOPEHHOT'O PEKUMA ITOCIIE BKIIOYEHUS BbI-
Kiroyatens. 3HaueHue napamerpa: 0-50 MUHYT.
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7.8.4 Ilonmenio «ITAPAMETPDBI YIIPABJIEHHUE»

B nonmenro «YIIPABJIEHUE»» BeiOuparoTcsi pekMMBbI YIIPaBICHUS BBIKIIOYATEIEM. Y TIpaBiie-
HUE BBIKJIIFOYATEIEM MOXET OCYIIECTBIATHCS YETBHIPHMS CIIOCO0aMU: OT BCTPOCHHBIX KHOMOK «BKII/
OTKIJI», oT BHEWIHEr0 KJIIOYa yIpaBJICHHs, OT BHEIIHEH cxeMbl (Hanmpumep, ABP, Tenemexanuka), mo
uHTepQeiicy cBs3u.

INIAPAMET PEI Bxox B mogMeHI0

YIIPABJIEHUA D

YIPABJI.OT KHOIIOK

Paspemenne (0710KMpOBKA) YHpaBiICHUS OT BCTPOCHHBIX KHO-
nok: «PA3PEILIEHO», « 3AITPELILIEHO».

Paspemenne (GIIOKMpOBKA) YIpaBICHHUS OT BHEIIHErO KIIOYa:
«PA3PEHIEHO», «KKOHTPOJIb».

Pa3pemienne (O610KMpOBKA) yNpaBieHHUs OT BHEIIHEH CXEMBbI

YOPABI.  BHEIHEE ynpasnenusi: «PASPEIHEHO», «KKOHTPOJIb».

untepdeiicy cpszu: «PASPELLIEHO», « 3ATIPEILIEHO».

Pa3pemeHI/Ie (6J'IOI(I/IpOBKa) AUCTAHIIUOHHOI'O YIIPABJICHUS 110

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 82 www.bemn.by
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7.8.5 lHogmento «ITAPAMETPDBI 3AIIUT»

[Tocne Bxoma B mogmeno «[TAPAMETPHI 3AILT» nHeoOxoaumo BBIOpaTh TPYMIy yCTaBOK.
[IporpaMMupoBaH#e TPy YCTaBOK HUYEM He oTindaeTcs. [[ogAMEeHI0 BRIMJISIIUT CIETYIOINUM 00pa3oM:

[NAPAMETPH Bxo/1 B OAMEHIO.
SAIMNT D
PAEOUAS TPYIIA Bri6op tekyieii rpymimst yeraBok: «I PYIITIA 1y, «PYIIITA

YCTABOK /.. ./ ¢D 4».

g

T'PYINIIA [IporpaMMHUpOBaHKeE IPYIIIIbI YCTABOK 1.

YCTARBROK 1 D

TPYIIIA [TporpaMMupoBaH#€e IPYMITBI YCTaBOK 2.

YCTABOK 2 D

T'PYIIIA
YCTABOK 3

T

T'PYINIA [TporpammupoBaHue TPYNIIBI YCTaBOK 4.

YCTABOK 4 D

7.8.5.1 Iloagmenio «I'PYIIIIA YCTABOK 1 » - «<I'PYIITIA YCTABOK 4»)

[TporpaMMupoBaHue IpyMIbl YCTaBOK 3.

[Tonmento «I'PYIITIA YCTABOK 1» - «I'PVIIIIA YCTABOK 4» uieHTUYHBI U UMEIOT CIIETy-
IONIUH BUM;

[IAPAME TPH B stom MMOAMCHIO 3a1al0TCA YIJIbl MAaKCUMaJIbHOU YYyBCTBHU-
CETHU TCJIBbHOCTH.
SAIUTH KondurypupoBanue TOKOBBIX 3aIUT.
TOKOBEIE D
BAIATEH KondurypupoBanue 3amut HanpspKeHUs.
HATIPSTXEHUS D
SAIMTEH KondurypupoBaHnue 3aIiuT 49acTOTHI.
YACTOTEH
TepmuHai 3amuThl ')]ICpl‘OO60pYﬂOBEII;HH MPS5, 10 70 83 www.bemn.by
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7.8.5.2 Hogmenio «ITAPAMETPBI CETHN»

[IAPAME T PEI

CETHN D
I HAIIPABJIEHUE
YIrom Mu = xxx’ D
IO HAIIPABJIEHUE
YIron My = Xxxx’ D
I2 HAIIPABJIEHUE
Yron My = Xxxx’ D
In HAIIPABJIEHUE

YT'oln MU = XXX D

Bxona B moaMeH1o.

Bri0op yriia MakcHManbHON YyBCTBUTEILHOCTH JUTS 3aLUT
OT MOBBILIEHUS TOKA. 3HaueHue napamerpa: 0-360°.

Bei6op yriia MakcUManbHOM YyBCTBUTEILHOCTH LIS CTYIIC-
HEH 3alUTHI OT TOBBIIICHHS TOKA HYJIEBOM MOCIIEI0BATEIb-
Hoctu 10>, 10>>. 3nauenne mapamerpa: 0-360°.

Br16op yriia MakCMMaabHOM YyBCTBUTEJIBHOCTH /ISl 3AILIUT
OT IOBBILLIEHUS TOKa 00paTHON MOCIEA0BATEIBHOCTH. 3Ha-
yeHue napametpa: 0-360°.

Br160p yrina MmakcumManbHON 4yBCTBUTEIBHOCTH JIJIS CTYyIIE-
HEW 3aIlIUTHI OT MOBBIIICHHS TOKAa HYJIEBOH MOCIIEI0Ba-
tenpHOCTH In>, In>>. 3nauenne nmapamerpa: 0-360°.

7.8.5.3 IlTogmenio «3AIIIUTHBI TOKOBBIE»

SAINTEH
TOKOBEIE

&

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

Bxong B moagMmeHro

KonguryprupoBanue cTyneHu OT MOBBIIICHUS TOKa |>.

KondurypupoBanue cTyneHu oT HOBBIILIEHUS ToKa |>>.

KondurypupoBanue cTyneHu oT HOBBIIIEHHS ToKa 1>>>.

KondurypupoBaHnue cTyneHu oT MOBBIIIEHHUS ToKa 1>>>>,

KongurypupoBanue cTyneHu OT MOBBIIIEHHS TOKa 00pat-
HOM mocienoBarenbHocTH 12>,

KondurypupoBanue cTyneHr oT MOBBIILICHHUS TOKa 00pat-
HOM IIOCJIENOBATEILHOCTH 12>>,
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I0> PEXMM
l... .. .1
iz )
I0>> PEXM
/.. .. ] <:D
In> PEXM
[.. .. ../ ¢D
In>> PEXMM
f... ... ../ ¢D
Ig PEX/M
f... .. .1
IZ/Il PEXM
f... .. .1

&

I> PEXMM
/ " ¢D
I> BJIOKMPOBKA
/.. .. .M ¢D
I> NyCK U
/..

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

KoudurypupoBanue cTyneHu OT MOBBIIICHUS PACUETHOTO
TOKa HYJIEBOM mocieaoBarenbHocTy 10>,

KondurypupoBanue cTyneHu OT MOBBIIICHUS PACUETHOTO
TOKa HYJIEBOM mociefaoBarenbHoctu 10>>.

KondurypupoBanue cTyneHu OT MOBBIIIEHUS TOKa (HYJIe-
BOI1 MOCJIEI0BATENIbHOCTH ), U3MEPEHHOT'0 110 YETBEPTOMY
KaHally Toka In>.

KondurypupoBanue cTyneHu oT HOBBIILICHHUS TOKa (HYJIe-
BOM [TOCIIe10BATEIbHOCTH ), U3MEPEHHOTO 110 YETBEPTOMY
KaHay Toka In>>.

KondurypupoBanue CTyneH: OT TOBBIIIECHHS TOKA BBICIIEH
rapMOHUKU (HYJIEBOW MOCIEI0BATEIBHOCTH ), U3MEPEHHOTO

1o 4eTBEPTOMY KaHamy Toka Ir.

Kondurypupopanue 3aimuthl 0T 00pbiBa mpososa 12/11.

7.8.5.3.1 Kondurypuposaunue 3amur |, 12, 10, In

BBuny Toro, yto crynenu Tokobix 3amut |, 12, 10, In
UJIEHTUYHBI MKy COOOM, pACCMOTPUM HACTPOUMKY CTYTIe-
HU OT MOBBILICHUS TOKa [>.

Be10op pexxnma 3aImuThl

«BBIBEJIEHA» — 3amuTa BbiBeieHa U3 pabOThI;
«BBEJIEHA» — 3amuTa BBeZieHa B paboTy ¢ KOHTPOIUPO-
BaHUEM yCTaBKH 10 BpeMeHH. OTKIIOUEHHE BBIKIIOYaTeNs
U IEWCTBHS HAa CUTHAJIM3ALUIO HE IIPOMCXOJINT;
«CUT'HAJIM3ALMA» — kak npu «BBEJIEHA», HO ¢ neii-
CTBHEM B CXEMY CUTHAJIM3ALNH U 3aIIACHIO B JKypHAJI aBa-
puii;

«OTKIIFOYEHUE» — kak npu « CUT'HAJIU3ALIA»
IUTIOC JIEWCTBUE Ha OTKIIIOYEHHE BBIKIIIOYATENs;

BBoja Onokupyroliero curHana.
Crincok curHajioB B npuiiokenuu I, Tabnuma .2,

[Tyck mo HanmpsiKEHHUIO.
3unauenue napamerpa: «ECTb», «HET».
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I> IIYCK U
U = XXX .XX B

o

I> HAIIPAB-HUE

VYcTaBka 10 HaNpsKEHUIO. DTOT Kap MNOSBISIETCS, €CIIN

MyCK I10

HanpspkeHuto «ECTby.

3nauenue mapamertpa: 0-256 B.

Br160p HanpaBaeHHOCTH ICHCTBUS 3aIIUATHI.

3nauenue nmapamerpa: «HET», «OT ILINH»,
«K IIIMHAM)».

Jloruka paboThl M BBIOOP KOHTPOIUPYEMOTO TOKA:
s |: «OJHA ®A3A», «BCE ®A3bI»;

s 12: «TOK», «MOIITHOCTby;
1 10: «TOK», «MOIIIHOCTby;

s In: «TOK», «cMOIITHOCTby.

&

YcraBka CpaGaTLIBaHI/IH 110 TOKY HWJIA

I>
I

YCTABKA I2>

YCTABKA
XX .XX

MOIITHOCTH.
3nauenue nmapametpa: 0-40 Iu,

XX.XX In D P =

&

0,1-40 Ps.

2

Tonpko ans cryneHeit 3amurel 1> — 1>>>>, Bug
BpemsaTOKoBOM XapakTtepucTuku: «3ABUCHUMAA],
«HE3ABUCHUMA Sy

3ananue ko3 duuuenra K (u3 popmy-
JIBI /1715 3aBUCHMOM XapaKTEPUCTHKH )

I>

YCTABKA I>

XXXX T=

YCTABKA
XXXXXX

WJI YCTaBKa 10 BpPEMEHU JEHUCTBUS 3a-
IIIUTEL.

I> YCKOPEHME

I> YCTABKA

T = XXXXXXX0mc D
I> YPOB

/.. . .. /
I> AlIB

/.. . . /

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

'BHUMAHME, npu nepexozae k 3a-
BHCHMOI XapakTepucTuke 00s3a-
TeJIbHO NPOU3BeINTE
peaakTupoBaHue eé¢ Kod(pPpuumeH-
TOB!

OmMc D

VYckopenue TokoBo# 3amuthl: «BBEJIEHOY,
«BBIBEJIEHO»

BBon ycraBku Ha yckopenue: 0...50 Munyt

PezepBupoBanue oTKaza BHIKIIIOUATES:
«BBEJIEHO», «BBIBEJIEHO».

ABTOMAaTHYECKOE MTOBTOPHOE BKJIIOYEHUE TIOCIIE
cpabarbiBanus 3amuThl: «BBEJIEHOY,
«BBIBEJIEHO».
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ABTOMaTHYECKUI BBOJ pe3epBa mocie cpadaTbiBa-

Hus 3anuTel: «BBEJIEHO», « BBIBEJIEHO».

[Tyck ocrmmorpada:
"BBIBEJIEHO";

I> ABP
/. . . /
I> OCIMIIIIOTPA®
/. . . /

"ITYCK ITO NO" (myck 1o cpabaThIBaHUIO U3ME-
PHUTEIBHOTO OpraHa);

"ITYCK T1O 3AIIUTE" (myck 1o cpabaTbIBaHUIO

CTYIIEHU 3alIUThI).

7.8.5.3.2 KondurypupoBanue 3amurs! Ir

Ir PEXM
/.. . . / D
Ir BJIOKMPOBKA
/.. .. . / D
Ir IIYCK U
/.. . . / D
Ir IIYCK Uo>
U = XXX .XX B D
Ir YCTABKA
I-= XX.XX IH D
Ir YCTABKA
= XXXXXX0mMmc D
Ir YCKOPEHHUE
/. . / D
Ir YCTABKA
T = XXXXXXX0Mc D
Ir YPOB

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

G

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

Br16op pexuma 3anuTh (TO ke, uyTo u juis 3anwt |, 12, 10,
In)

BBoJ On0kupytomiero curxana.
Crincok curHajioB B npuiioxxenuu I, Tabmuma I.2.

ITyck 110 HanpsHKEHUIO.
3nauenue napamerpa: «ECTb», «HET».

VYcraBka 1o HanpsKeHHU0. DTOT KaJp MOSBISIETCs, €Cln
nyck no HanpsbkeHuto «ECTby.
3nauenue mapamertpa: 0-256 B.

VYcraBka cpabaTbIBaHUsI 0 TOKY WJIA MOIITHOCTH.
3navyenue napamerpa: 0-40 In.

VYcraBka 1o BpeMeHu aeiictsust 3amuThel: 0...50 MuH.

VYckopenue TokoBo# 3amutel: "BBEJIEHO",
"BBIBEJIEHO".

BBog ycraBku Ha yckopenue: 0...50 MuHyT.

PesepBupoBanue otkaza Beikiatouaresns: "BBEJIEHO",
"BBIBEJIEHO".
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Ir AIIB

/ / ABTOMaTHYECKOE TIOBTOPHOE BKIIFOUCHHE ITOCIIE CPAdaThI-

""""" : | l BaHUs 3auTHL «J{A», «<HET».
ABTOMAaTHYECKHUI BBOJ] pe3epBa mociie cpabaTbIBaHMS 3a-

Ir ABP utel: "BBEJIEHO", "BBIBEJIEHO".

/... .. .. /

<:> <:D ITyck ocrmmtorpada:

"BBIBEJIEHO";

Ir OCHMIIIOTPA®

"ITYCK ITO NO" (myck 1o cpabaThIBaHUIO U3ME-
PHUTEIBHOTO OpraHa);

! l "ITYCK I10 3AIIUTE" (mmyck no cpabaTbIBaHUIO

CTYIICHU SaH_II/ITBI).

7.8.5.3.3 Kondurypuposanue 3amutsi 12/11

I2/11 PEXMM

Br16op pexuma 3amutsl (TO e, uTo 1 ais 3amut |, 12, 10,
In, n. 7.8.5.3.1)

BBox 6iokupyromiero curuana.
Cnucoxk curHanos B npuioxenu I, Tabnuma I'.2.

g
&

I2/I1 YCTABKA
I2I1 = XX.XX %

VYcraBka cpabaTbIBaHUsL.
3navyenne nmapamerpa: 0-100 %.

&

G

I2/I1 YCTABKA
T= XXXXXX0mMmc

VYcraBka 1o BpeMenu AeictBus 3amuThl: 0...50 MuH.

-

I2/11 YPOB

PesepBupoBanue otkaza Beikiatouaresns: "BBEJIEHO",
"BBIBEJIEHO".

ABTOMaTHYECKOE MOBTOPHOE BKIIIOUEHHE MOCTIE CpadaThl-
Banus 3auuTel: "BBEJIEHO", "BBIBEJIEHO".

ABTOMAaTHUYECKHUI BBOJ] pe3epBa mociie cpabaTbIBaHU 3a-
mwtel:"BBEJIEHO", "BBIBEJIEHO".
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&

I2/I10CUMIIJIOTPAS

[Tyck ocrmmtorpada:

"BBIBEJIEHO";

"I[TYCK ITO MO" (mmyck 1o cpabaThIBaHUIO H3MeE-
PHUTEIBHOTO OpraHa);

"ITYCK T10O 3BAIIUTE" (mmyck 1o cpabaThIBaHUIO
CTYIIEHU 3alIUThI).

7.8.5.4 Ilogmento «SAIIUTHI HAIIPAKEHU S1»

SAINTEH
HATIPSIXEHUA

U > PEXMM
/. . /

U >> PEXMM
/o . /

U < PEXMM
[ .. /

Uo>> PEXMM

of
T TG G- G- G- G —

Bxona B moagmenro

Kon¢urypupoBaHue cTyneH! OT MOBBIIICHUS HANIPSHKESHUS

U>.

KOH(l)I/IprI/IpOBaHI/Ie CTYIICHH OT MOBLIIICHUA HAIIPAKCHU A
U>>,

KOH(pI/IprI/IpOBaHI/Ie CTYIICHH OT MOHUKCHU HAITPAKCHUA
u<.

KOH(pI/IprI/IpOBaHI/IC CTYIICHHU OT MOHUKCHU HAIIPAKCHUA
U<<.

KoundurypupoBanue cTyneHu OT MOBBIIICHUS HAPSKEHUS
oOpaTHOU TocnenoBarenbHOCTH U2>,

KouduryprupoBanue cTyneHu OT MOBBIIICHUS HAPSHKEHUS
oOpaTHOU TocieoBaTebHOCTH U2>>,

KouduryprupoBanue cTyneHu OT MOBHIIICHUS HANIPSKEHUS
HYJIeBOH nocienoBatensHoctn UO>.

KoudurypupoBanue cTyneHu OT MOBBIIICHUS HAPSKEHUS
HYJIEeBOM mocienoarensaocTr U0>>.

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 89 www.bemn.by
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U > BJIOKMPOBKA

U > YCTABKA CP
Ucp XXX.XX B

U > YCTABKA CP
Tcp XXXXXX0Mmc

U > YCTABKA B3

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 90
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

XXX .XX B D

7.8.5.4.1 Kondurypuponanue 3amurt U>, U>>, U<, U<<, U2>, U2>>, Uo>, Uo>>

Buny toro, uto crynenn 3amut U, U2, Uo
UJCHTHYHBI MEXTy COOOM, pACCMOTPUM HACTPOMKY CTyIIC-
HU OT TOBBIIICHUS HanpspKeHust U>.

Be10op pexxnmMa 3auThl

«BBIBEJIEHA» — 3ammTa BeIBeieHa U3 PaOOTHI,
«BBEJIEHA» — 3amuTa BBeficHa B paboTy ¢ KOHTPOJIUPO-
BaHHMEM YCTaBKU 1O BpeMeHU. OTKIIIOUEHHE BBIKIIIOYATEIs
U JICHCTBUS HAa CUTHAJIM3AIIUIO HE TIPOUCXOJIUT;
«CUTHAJIM3ALUA» — kak npu «BBEJIEHA», HO ¢ neit-
CTBHEM B CXEMY CUTHAJIM3AINH U 3aMKCHIO B )KypHAI aBa-
pwit;

«OTKIIFOYEHUE» — kak ipu «CUT'HAJIM3ALIASA»
IUTIOC JICMCTBHE HA OTKIIOYCHHE BBIKIIOYATEIS,

BBoa 6iokupyromiero curuana.
Cnucok curHasnos B npuioxenuu ', Tabnuuna I'.2.

Jloruka paGoThl ¥ BBIOOP KOHTPOIUPYEMOTO HAIIPSHKEHHUS.
3HaveHHe mapaMerpa:

JUTSE 3aIIUT 10 nonHoMYy HanpspkeHuto U: «OJJHA @A3A»,
«BCE ®A3bly», «OJTHO JINHENHOE, «BCE
JIMHEWHBIE», «Uny;

1t crynieneit U2: «U2y;

st crynieneid Uo: «UO» (pacuetnoe), «Uny (M3MEpEHHOE).

VYcraBka cpabaTbIBaHMSL.

3nauenue mapamertpa: 0-256 B.

YcTaBKa 1o BpeMEHHU JCHCTBUS 3allUTh Ha CpabaThIBAaHHE:
0-50 muH.

Bosspar no ycraske: «A», «<HET».

ABTOMAaTHYECKOE MMOBTOPHOE BKJIIOUEHHUE TIO BO3BPATY:
«AA», <HET». BHUMAHHUE! AIIB no 6038pamy 603modic-
HO moabko npu pazpeuiennom AIIB (cm. Hudice).

YcraBka Ha BO3BpAr.
3nauenne mapamerpa: 0-256 B.

www.bemn.by
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&

U > YCTABKA B3
Tes = XXXXXXO0Mc D
U > YPOB

/.. .. .. / D
U > AIIB

/... .. .. / D
U > ABP

/... .. .. /

U < BJIOK mo U<5B

U >

CEPOC CTVYII

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

VYcraBka no Bpemenu Ha Bo3Bpar: 0-50 MuH.

PesepBupoBanue otkaza Beikiatouaresns: "BBEJIEHO",
"BBIBEJIEHO".

Paspenienne Ha aBTOMaTH4eCKOE TOBTOPHOE BKIIFOUCHUE
nocie cpabareiBanus 3amuthl: "BBEJIEHO",
"BBIBEAEHO".. BHUMAHUE! Ilpu paspewennom AIIB u
3nauenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
6yoem eeederno moavko AIIB no eéozspamy. Ilpu paspewién-
Hom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
07151 cmyneHu 6yoem 66edeHo moabko «ooviunoe» AIIB,
nacmpaueaemoe 6 meHio ABTOMATHUKA.

ABTOMAaTHYECKUH BBOJ pe3epBa rocie cpabaTbIBaHUS 3a-
umtsel: "BBEJIEHO", "BBIBE/IEHO".

[Tyck ocummiorpada:

"BBIBEJIEHO";

"IIYCK I1O MO" (myck 1o cpabaTbIBaHUIO U3MEPUTEIBHO-
IO OpraHa);

"IIYCK I1O BAIIUTE" (myck no cpabaTbIBaHUIO CTYIIEHU
3aIUTHI).

BBoj OnokupoBku crynenei 3amutel U<; U<< npu Heno-
CTOBEPHOM ONpeACICHUN HanpskeHus (cM. pazaen 4):
"BBEJJEHO",

"BBIBEJIEHO".

BHUMAHHE! bnokuposeka npu HedocmoeepHom onpe-
Oe1eHUU HaANPAI}CEHUA 603MOICHA MOIbKO 013 cmyne-
Hei 3amum U<, U<<

Pa3pemmts cOpoc cTyneHu ¢ BO3BpaTOM IO ONEPALIUSIM C
BBIKJTFOYaTeeM (OT KJIF04Ya, OT BHEIIHETO, OT KHOIOK, OT
CIATY) no mosienenus (axropa Bo3Bparta: «A», <HET»
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SAINTEH
YACTOTHI

<_-D

F > BJIOKMPOBKA

YCTABKA CP

F >
Fco =

XX.XX Tu D

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

7.8.5.5 Hoamento «BAIIIUTHI YACTOTbI»

Bxona B moameHro

KoudurypupoBanue cTyneHu OT MOBBIIICHUS YacTOThI F>.

KoudurypupoBanue cTyneH! OT HOBBIIICHHUS YaCTOTHI
F>>,

KoundurypupoBanue cTyneHu OT MOHUKEHHS YaCTOThI F<.

KondurypupoBanue cTyneH OT MOHUKEHHs 4aCTOThI F<<.

7.8.5.5.1 KondurypupoBanue 3alI4T 0 4acTOTE

BBuay TOrO0, 4TO CTYNEHU 3aLIUT 110 YaCTOTE
UJCHTUYHBI MEXy COOOH, paCCMOTPUM HACTPOIKY CTYyIIe-
HU OT MOBBIIIEHMS] YaCTOThI F>.

Br160p pexxnma 3aiuThsl

«BbIBEJIEHA» — 3ammura BbIBeieHa U3 paboThI;
«BBEJIEHA» — 3ammuTa BBesieHa B pabOTy ¢ KOHTPOJIHUPO-
BaHHMEM YCTaBKH O BpeMeHU. OTKIIIOUEHHE BBIKIIIOYATENS
Y JICHCTBUS Ha CUTHAIM3AIIAIO HE TIPOUCXOJIUT;
«CUTHAJIM3ALUA» — kak npu «BBEJIEHA», HO ¢ aeil-
CTBHEM B CXEMY CUTHAJIM3AIIMHU U 3alUCHIO B KypHAJ aBa-
puit;

«OTKIITOUEHUE» — xak npu «CUT'HAJIN3ALMA»
IUTIOC JIEMCTBUE HAa OTKIIIOYEHUE BBIKIIIOUATEIS;

BBox 6okupyromiero curxana.
Crucok curHanoB B npuinoxennu [, Tadmuma I7.2.

YcraBka cpabaTbiBaHus. 3HAYCHHE MTapaMeTpa:
40 - 60 I'y
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F > YCTABKA CP
Tcp = XXXXXXO0mMmc

=

F > BO3BPAT

F > YCTABKA B3

F > CEPOC CTVYI1

YcraBKa 1o BpeMEHH JICHCTBHUS 3aIIUTh Ha CpabaThIBaHKE:
0-50 muH.

Bosspar no ycraske: «JIA», «HET».

ABTOMaTHYECKOE MOBTOPHOE BKIIIOYEHHE 110 BO3BPATY:
«dA», «<HET». BHUMAHUE! AIIB no 6o3épamy 603modxc-
HO moavko npu paspeuiennom AIIB (cm.Hudice)

YcraBka Ha Bo3Bpart. 3HaueHue napamerpa: 40 — 60 '

VYcraBka 1o BpeMenu Ha Bo3Bpar: 0-50 MuH.

Pe3epBupoBanue 0TKa3a BBIKIIIOYATEIA:
"BBEJIEHO", "BBIBEJIEHO".

Pa3pemenne Ha aBTOMAaTHYECKOE TOBTOPHOE BKIIIOUSHHE
nocie cpabarsiBanus 3aumTel: "BBEJIEHO",
"BBIBEAEHO".. BHUMAHUE! Ilpu paspewennom AIIB u
3navenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
6yoem eeedeno moavko AIIB no eéozspamy. Ilpu paspewién-
Hom AIIB u snauenuu napamempa AIIB B3 "BBIBE/[EHO"
onsi cmyneHnu 6yoem 86e0eHo moJibko «0obiunoe» AIIB,
nacmpaueaemoe 8 meHio ABTOMATHUKA.

ABTOMAaTHYECKUI BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
nmtel: "BBEJIEHO", "BBIBEJIEHO".

[Tyck ocrmmtorpada:

"BbIBEJIEHO";

"ITYCK I1O MO" (myck 1o cpabaTbIBaHUIO U3MEPUTEBHO-
ro Oprasa);

"IIYCK I1O BAIIUTE" (myck mo cpabaTbIBaHUIO CTYIIEHU
3aIlHTHI).

PaspemuTh cOpoc CTyneHu ¢ BO3BPATOM IO OTIEPALIUSM C

/.. / BBIKJIOYATeIeM (OT KIIF0Ya, OT BHEIIHETO, OT KHOIIOK, OT
CITY) no nosienenus (axropa Bo3Bparta: «A», <HET»
Tepmunan 3amuThl sHeproodopyaosanus MP5S, T10 70 93 www.bemn.by
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7.8.6 lloamenio «KITAPAMETPbBI ABTOMATHUKN»

[NIAPAMET PEI

Bxox B mogMeHI0O
ABTOMATHUKHA D

ALB Kondurypupoanue aBTOMaTu4ecKoro MOBTOPHOT'O BKIIIO-
YEHUSI.

131 KoundurypupoBanue 10ru4eckoi 3auThl MIKH.

KonduryprupoBanue aBTOMaTH4E€CKOTO BKIIFOUEHUS pe3ep-
Ba.

Q | |

TG GEE

SAINTEH
BHEWHWE Konduryprpoanre BHEITHUX 3aIIUT.
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7.8.6.1 Hactpoiika u npocmotp napamerpos AIIB

AB
/o .. .. / D
ANB BXOI  EJIOK.
/o . / D
ANIB BPEMS EJIOK.
T6=  XXXXXXXOMC D
ANIB TOTOBHOCTE
Tr=  XXXXXXXOMC D
AIB 1KPAT
Ti=  ¥KXXXXXOmc
NV
ANB 2KPAT
T2=  XXXXXXXOMC
AIB CAMOOTKIJI .
oo o /

&

7.8.6.2 Moamenro «JIZHI»

Icp=

JISII YCTABKA

XX.XX Inm

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70

&

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

ABTOMAaTHYECKOE ITOBTOPHOE BKJIIOUCHHE.
3nauenus napamerpa: «HET», «1 KPAT», «2 KPATA», «3
KPATA», «4 KPATA».

bnoxuposka AIIB oT BHElIHEro curuana.
Cnucok curnainoB B npwioxenuu I, Tabmuma I7.2.

Bpewms 6mokupoBku AIIB nocre BKIIOYEHUS BBIKIIOYATENS.

Bpewmst roroBHOoCcTH ATIB K HauaapHOMY ITYCKY MTOCIIE
YCIIELTHOTO cpabaThIBaHUSI.

Bpewms 6ecrokoBoii nmay3sl 1-ro kpara AIIB.

Bpewmst 6ectokoBoii may3sl 2-ro kpara AIIB (ananornyso
3KPAT, 4KPAT — mst 6ecTokoBo# nay3sl 3-To U 410 KpaTa
AIIB).

AIIB 1o caMmonpon3BOJIbHOMY OTKJIFOUEHHIO BBIKITIOUATENS:
«ECTby», «<HET».

Jlornueckast 3amyTa mvH.

— «BBIBEJIEHO», «CXEMA 1» (c6poc JI3LI no cur-
Hany «YPOBy), «CXEMA 2» (c6poc JI3II mo komane
«OTKJIIOueHHE (aBapuitHOE).

VYcTaBka o TOKY JOTHYECKON 3aIUThI IIHH.
3nauenue napamerpa: 0-40 Ix.
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7.8.6.3 Hacrpoiika u npocMoTp napamerpoB ABP

ABP oT CUTHAJIA [Tyck ABP ot BHewIHero curtasa (CUraaiga HCue3HOBEHUS
/.. .. .. / nutanus). 3Hauenue napamerpa: «3AIPEIIEHO»,
<:> ¢D «PA3PELIEHOS.
ABP mo OTKJI-HMI0 [Tyck ABP 110 OTKIIFOUEHUIO BBIKIIIOYATEINS. 3HAUCHUE T1a-
/. / pamerpa: «3AITPEIEHO», «PA3PEILIEHO».

[Tyck ABP 1o caMonpoun3BoiIbHOMY OTKIOYEHHIO BBIKIIIO-
yatens. 3Hayenue napamerpa: «3AITPEIEHO»,
D «PA3PEIIEHOM.

[Tyck ABP mo cpabGaTbIBaHHIO 3aIIUTHI C Pa3peIEHHBIM
ABP. 3nauenue napamerpa: «3AIIPEHIEHOY,

/.. .. . /
D «PA3PEHIEHO».
ABP CTAPT Hasnauenue Bxopaa BHemrHero curnana mycka ABP (curna-
/. / J1a cue3HOBEHUs NuTaHus). CIIHCOK CUTHAJIOB B TIPHIIOXKE-
¢D auu I', Tabauma I'.2.
<:> Haznavenue Bxoja BHemHero curuaia 0aokuposku ABP.
ABP EJIOKMPOBKA Crnucok curHasnos B npuioxenuu ', Tabnuna I'.2.

Ha3nauenue BXoJ1a BHELIHETO CUTHaNa cOpoca OJ0KUPOBKH
ABP CBEPOC EJIOK-U ABP, copoca ABP B nauanbHoe coctosiare. CucOK CUTHa-
/.. . .. / <_-D 70B B nipuiioxenuu I, Tabmuma I'.2.

Ha3nauenue BXo/1a BHEITHETO CUTHAJIA Pa3pEILAIOIIErO
nyck ABP.
: | l Cnucoxk curHanos B npuioxenu I, Tabnuna I'.2.

ABP or CHUT'HAJIA VYcraBka o Bpemenu cpabarbiBanus ABP: 0... 50 munyT.
Tcp= )gX)fXXXXOMc

Q—)

ABP BO3BPAT

G

Ha3nauenwne BXo/1a BHEIITHETO CUTHAJIA BO3BPATa CXEMBI
ABP. Cniucok curnanoB B npuioxxenuu [, Tabnuma I'.2.

¢
G

ABP YCTABKA
TBB= XXXXX0mMc

&

ABP OTKJIOUYEHUE
Tor= XXXXX0mMc

VYcraBka no Bpemenu Bo3Bpara ABP: 0... 50 munyT.

G

¥YcraBka o BpeMeHH OTKIIIOUeHHs pe3epsa (Hampumep,

OTKJIIoueHue pe3epBHoro nutanus): 0... 50 MUHYT.

&
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Copoc 6mokupoBku ABP, Bo3Bpar cxembl ABP B Hauasb-
ABP CEPOC BHIKJI-A HBII [Iar 0 BKJIFOYCHUIO/OTKITIOYCHHIO BBIKITFOUATEIS.
/.../ D 3nauenue napametpa: «3AIIPEIIEHO», «PA3PEILIEHO».

Basicno! Hanuuue cuenana 6ozgpama ABP nocie nooauu Komanowvl Ha OMKIIOYEHUE Pe3ePEHO20
numanus (nociie ucmeyerust Bpemen UMNYIbca eKkaodeHus/omrnoyerus — mento « BBIK/IIFOYATEJIb»)
A67IAeMCS NPUSHAKOM Heycneuno2o 8o3gpama cxemvl ABP. Ilpu smom npoucxooum omkatouenue coo-
CMBEeHHO020 8bIKII0Uamens u 61okuposka cxemol ABP.

Basicno! Brewnuii cuenan 6aoxuposku unu Heycnewnas paboma 68ooa uiu eozepama ABP npu-
800sm K ¢urxcayuu onoxuposxu cxemvt ABP. Ilpu smom ¢ «)KYPHAJIE CUCTEMBI» ¢opmupyemcs
3anucwv o npuyune u cpabamoigaem cuenan « bJIOKHPOBKA ABPy». Copoc 6noxupoexu ABP u eozepam
cxembl 8 HOPMANbHBIU PENHCUM HPOUCXOOUM NYymeM NoO0adu KOMAHObl HA YNPAsleHUe BbIKIouamenem
(npu 3a0annom paspeuwtenuu 8 kongueypayuu ABP) unu no enewnemy cuenany « CEPOCy.

Basxcno! B cocmas cuenana « CPABATBIBAHUE» ABP Oonoicen 6x00umu cueHanl OmriO4eHHO-
20 NOJIOJHCEHUS BbIKIIOUAMEN 66004 Pe3eP8HO20 NUMAHUSA (Hanpumep, CeKYUOHHO20 8biKIouamens). B
cocmas cueHana eozepama ABP Oondcen 6xo0umv CUcHal BKIIOUEHHO20 NOJONCEHUsl BbIKIIOYAMes
88004 pe3epeHo20 NUMAaHUs (Hanpumep, CeKYUOHHO20 8blKouamens). /lanHvle cuecHauwl Mo2ym coou-
Pamuvcsl Kak Ha 6HeuwHell KOHMAaKmHou 102uKe, mak u Ha 6X00HOM JI02U4eCcKOM cucHae no «My.

7.8.6.4 Ilogmenio «3AIIIMTHI BHEILIHUE>

B ycrpoiictBe nMeeTcss BO3MOXKHOCTb pabOThl ¢ BHEIIHMMH 3alluTamMu. Bceero ects BO3MOXk-
HOCTb TIOJIKTFOYHTH JI0 BOChbMH BHemmHux 3amuT B3-1, B3-2,.... B3-8. Jloruka paboTsl ¢ BHemIHEH 3a-
IIMTOM 3aIycKaeTcsl MpH MOSABJICHWM CUTHalla Ha 33JaHHOM JMCKpeTHOM Bxojne. [Ipu cpabaTbiBaHMM
BHEUIHUX 3allUT (UKCHUPYIOTCA BCE MapaMeTphbl aBapUHHOrO COOBITHS, KaK MpH cpabaTbIBaHUU COO-
CTBEHHBIX 3aILIUT.

[TporpaMMupoBaHye BCceX BHEUIHUX 3alIUT OJMHAKOBO, IO3TOMY Jlajie€ PaCCMOTPEHBI HACTPOM-
KM 110 BHEIIHeN 3ammure Nel:

BAITE Bxox B mogMeHto
BHEIIHNE

Br160p pexxnma 3aiuThsl
“BbIBEJJEHA” — 3ammuTa BbIBeieHa U3 pabOTHI;

“CPABATBIBAHUE” — 3amura BBesieHa B paboTy Ha cpa-
B3-1 / /PEM OarpiBanKe. OTKIIOYCHUE BBIKIIOYATENIS M ICHCTBUS Ha
S <:D CUTHAJIN3AaIUIO0 HE IPOUCXOIUT,
<:> “CUTHAJIM3ALIUSL” — kax npu “CPABATBIBAHUE”, Ho
C IIEMCTBUEM B CXEMY CUTHAJIU3AIMHU U 3alIUChIO B KypHaJ
aBapuii;
“OTKJIIIOYEHUE” — xak ipu “CUTHAJIN3ALINA
IUIFOC JICMCTBHE HA OTKJIIOUECHUE BBIKJIFOYATENS;
B3-1 BJIOK-KA
/. BBoJ O710KMpYIOIIETo cUrHana.
<:> <:D Cnucok curHasioB B npuioxkenuu I, Tabmuma I7.3.
B3-1 BXOJIl CP Howmep Bx01a cpabaTbiBaHUsI BHEUTHEH 3aIIUTHI
/. ) <:D Cnmcok curnanos B nnpuioxennu I, Tadbnuna I'.3.
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B3-1 VYCTABKA CP
T= XXXXXXX0Mmc D
B3-1 BO3BPAT

/. . / D
B3-1 AIIB B3

/. . / D
B3-1 BXOI B3

/o . /

B3-1 VYCTABKA B3
T= XXXXXXX0mMmc D

VYcraBka 110 BpeMeHU cpadaThIBaHUS BHELITHEH 3aIUThL:
0-50 muHyT.

Bosspar no ycraske: «A», «<HET».

ABTOMaTHYECKOE MOBTOPHOE BKIIIOYEHHE 110 BO3BPATY:
«dA», «<HET». BHUMAHUE! AIIB no 6o3épamy 603modxc-
HO moavko npu paspeuennom AIIB (cm.nuoice).

Howmep Bxoaa Bo3Bpara BHelIHeH 3amuThl. CIMCOK CUTHA-
70B B ipwiioxenuu [, Tabmuma I7.3.

YcTaBKa 1o BpeMEeHH Ha BO3BpAT BHEIIHEH 3aIIUTHI:
0-50 MunyT.

Pe3epBupoBaHne 0TKa3a BBIKJIIOYATENS 110 cpadaThIBAHUIO
samuTel: "BBEJIEHO", "BBIBEJIEHO".

Pa3pemenne Ha aBTOMAaTHYECKOE MTOBTOPHOE BKIIIOUCHHE
nocie cpabarbiBanus 3anuTel: "BBEJIEHO",
"BBIBEAEHO". BHUMAHHUE! [Ipu paspewennom AIIB u
snauenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
06yoem eeederno moavko AIIB no eozspamy. Ilpu paspewén-
Hom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
o151 cmyneHu 6yoem 86e0eH0 moibkKo «0owviunoe» AIIB,
nacmpaueaemoe 8 meHio ABTOMATUKA.

ABTOMAaTHUYECKOE BKJIIOUEHUE PE3EpPBa BKIIOUEHHE MOCTIE
cpabareiBanms 3anuTel: "BBEJIEHO", "BBIBEJIEHO".

[Tyck ocrmmutorpada mo cpabaTbIBaHUIO CTYTICHH 3aIUTHI:
"BBEJJEHO", "BBIBEJAEHO".

PazpemuTh cOpoc CTyNeHH ¢ BO3BPATOM IO OTIEPALIUSM C

[ / BBIKJIFOYATeaeM (OT KJIF0Ya, OT BHEIIHETO, OT KHOITOK, OT
CITY) no nosiBnenus (axropa Bo3para: «IA», «<kHET»
Tepmunan 3amuThl sHeproodopyaosanus MP5S, T10 70 98 www.bemn.by
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7.8.7 llogmenro «<CUI'HAJI HEUCITPABHOCTb»

Pene <cHEMCIIPABHOCTDb» - 570 kecTko Ha3HaueHHOE pesie. CIayKUT ISl KOHTPOJISI COCTOSI-
HUs YCTPOMCTBA.

CUTHAIJI
HENCIIPABHOCTB

VMII. PEJIE HEMCIIP.

T= XXXXXXX0mMmc D

&

HEMCIIPABHOCTB 1<lD
/.../

&

HEUCIPABHOCTE 2
/.../

&

HEUCIIPABHOCTE 3
/.../

&

HEUCIIPABHOCTEL 4
/.../

&

HEUCIIPABHOCTE 5
/.../

HEUCIIPABHOCTE 6
/.../

&

HEUCIPABHOCTBE 7
/.../

&

HEMUCIPABHOCTE 8
/.../

&
&
&
o
&
<
&

Tepmunan 3amuTe 3HEproodopynosanust MP5, I1O 70 99
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

Bxona B moaMmeHro.

VYcTaHOBKa JUIMTEIBHOCTH UMITYJIbCA PEIe
«HENUCIIPABHOCTDb».

Bri0op ycnoBus cpabaTeiBaHus IO HEUCIIPABHOCTH 1. «am-
napatHas HeucrnpaBHOCcTh»: PASPEHIEHO,
3AIIPEIIEHO.

Be10op ycnoBus cpabaTeiBaHus 0 HEUCIIPABHOCTHU 2, —
«o1mnOKa CBOOOIHO-IIPOrPaMMUPYEMO JIOTUKH:
PA3PEHIEHO, 3AITPEIIIEHO.

Br160op ycioBus cpabatbiBaHKs IO HEUCIIPABHOCTH 3.
«HeucnpaBHOCTh MPOrpaMMHOT0 OOeCTICUeHH» (OITHOKa
KOHTpOJIbHOM cymMMbl ycTaBok): PASPEIIIEHO,
3AIIPELIEHO.

Peseps.

Br160p ycnoBus cpabaTeiBaHus 10 HeucnpaBHocTH 5. «He-
UCIIPAaBHOCTH BBIKITIOUaTes (popmupyercs npu mossie-
HUU BHYTPEHHUX CUTHAJIOB «OTKa3 BBIKIIOYATENSN UITU
«HewncnpaBHOCTB BBIKIIIOYATENA», NI «BHENIHAS HEMC-
MIPaBHOCTH BBIKJIIOYATENS», WK «Heucnp. yrnpas. BBIKITIO-
yarensi»): PASPEIIIEHO, 3AITPEIIEHO.

Peseps.

Bri10op ycnoBus cpabateiBanus o HeucnipaBHocTu 7. «He-
UCIPABHOCTH HANPsKEHUs» ((HOPMHUPYETCS TPH MOSIBICHUU
BHYTPEHHUX cUTHaIOB «Hanpsbkenue Ha Beex (azax
MmensIie 5 B» i «TH neucnpaBuoctsy, win « THHIT we-
ucnpaBHocTs): PASPEIIIEHO, 3AITPEHIEHO.

Bri10op ycnoBus cpabatsiBanus o HeucripaBHocTH 8. «He-
UCIPABHOCTH YaCTOTHD» ((DOPMHUPYETCS MPH MMOSBICHUN
BHYTpEHHUX CUTHANOB «HampspkeHne Ha Bcex (ha3ax HUKe
10 B» wim «4acTtoTa BHe nuama3oHay, win « TH Hencmnpan-
HocTh»): PASBPEHIEHO, 3AITPEIIEHO.
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7.8.8 llogmenio «BBIXOAHBIE CUT'HAJIBI»

BBEIXOITHEIE
CUT'HAJIEI

&

CHUT'HAJIBI

BEIX . IOTMYECKHNE

g

&

PEJIE

g

&

MHIVUKATOPH

&

Bxon B moaMmeHro.

KOH(bI/IprI/IpOBaHI/Ie BBIXOJHBIX JIOTHYCCKHUX CHTI'HAJIOB.

KonduryprupoBanue BbIXOIHBIX pelie.

KougurypupoBanue nporpaMMupyeMbIX HHIUKATOPOB.

7.8.8.1 Moamenio «BbIX. IOTMYECKUE CUT'HAJIbI»

YerpoilcTBO uMeeT 8 BBIXOJHBIX JIOTHYECKUX CUTHAIOB. Kakaplii BHIXOJHOW JIOTHUYECKUN CHUT-
HaJl IporpaMMHUpyeTcs Kak CyMMa BHYTPEHHUX curHanoB 1o Jioruke «MJINy». Cnucok curHajioB B npu-

snoxxenuu I, Tabauma I'.1.

CUT'HAJIEI

BBEIX. JIOTUYECKHUE

&
&

&

BJIC 1
BJIC 8
BJIC 8
OTKJI. BEHIKJ./.

¢
el

X

BJIC 8

B3 8 CPAB /.../

&

Bxoxa B moaMeHto.

KoudurypupoBanue BBIXOJHOTO JIOTUYECKOTO CHUTHAja
BJICI.

KondurypupoBanue BBIXOJHOTO JIOTHYECKOTO CHTHala
BJICS.

PaccmoTpuM  kOoH(HUTYpHpOBaHWE BBIXOAHBIX JIOTHYECKUX
curHanos Ha npumepe BJIC 8.

[TocnenoBarenbHO AKCTasA, COUCOK CUTHAJIOB MOYKHO
BBIOpATh COCTOSIHUSL:

«HET» — nanHblll BHyTPEHHUN CUTHAII HE UCIIOJIB3YETCS;
«JIA» — maHHBI BHYTPEHHUI CUTHAJ UCTIOJIb3YETCA.
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7.8.8.2 Ilogmenio «PEJIE»

PEJIE
Bxox B mogMeH1o.

PEJIE 1 Kondurypuposanue BbIX0AHOTO pene 1.
PEJIE 8 KondurypupoBanue BbIXoIHOTO perne 8.
PEJIE 8 THil Haxaruem «BBo1» pou3BOAMTCS BHIOOD THIIA pelie:
/... -/ «bJIMHKEP», «IIOBTOPUTEJIby.
PEJIE 8 CUTHAJ Br100op BeIJaBa€MOT0 BHYTPEHHETO CUTHAIA.
[ o ../ Crnucok curHasnos B npuioxenuu [, Tabouna I".4.
PEJIE 8 YMIYJIBC VYcTaHOBKa IIMTEIBHOCTH 3aMKHYTOI'O COCTOSIHUS pelie
T= XXXXXXXOMC (tompko ais pene ¢ Tunom IIOBTOPUTEJIB): 0...50 MuH.

=

* Curnainsl Bo3Bpara i crynenend U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>, F<|
F<< (tuna «U> Bo3Bpary», «U> Bo3BpaT <UHB>» u T.1.) hopMuUpyIOTCS TOIBKO, €CIIH 110 TUM
CTYIIEHSIM BBEJICHA YCTaBKa Ha BO3BpAT (CUTHAJIBI BO3BPATa MPECTABISIIOT COOOK UMITYTbCHBIC
CUTHAJIBI JJIUTEITLHOCTBIO 10 MC).
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7.8.3.3 lTogmenio <MHAUKATOPBI»

VMHIUKATOPH Bxon B MeHIO.

&

MHIVKATOP1 BriGop unuxaropa (M1- U8).

o @

UHINKATOPS

&

Haxxatuem «BBOJI» nmpon3BoauTCst BEIOOP THIIA MHIMKA-
MHIOIUKATOP1 THUII
a / / topa: «BJIMHKEP», «[TOBTOPUTEJIby.

Br160p BbIIaBa€MOro BHYTPEHHETO CUTHAIA.
Cnucoxk curHanos B npuioxenuu I, tabnumna ['.4.*

VYcraHoBka cOpoca AJi MHANKATOpa IMpU BXOXKIACHUU B Me-

VHIMKATOPL CEPOC HI0 «CBPOC NMHIAMKALWN»: «J1A», «<HET».

CBPOC MHIO. /.../ <:D

MHIMKATOP1 CEPOC VYcranoBka copoca JUIsL HHJMKATOPa TIPU BXOXKICHHH B
______ / «KYPHAIJI ABAPUN»: «1A», «<HET».

YcranoBka C6pOCEl AJI1 UHAWKATOpa IMPU BXOXKICHUU B

VHIMKATOP1 CBPOC | yvpHAJT CCTEMBIy: «[[A», HET».

XYPHAII Cuc. /.../ <:D

* CurnHansl Bo3Bpara i crynenend U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>, F<|
F<< (tuna «U> Bo3BpaT», «U> Bo3BpaT <UUHB>» u T.1.) hopMHUpYIOTCS TOIBKO, €CJIH 110 ITHM
CTYIIEHSIM BBEJICHA YCTaBKa Ha BO3BpAT (CUTHAJIBI BO3BPATa MPECTABISIIOT COOOK UMITYTbCHBIC
CUTHAJIBI JJIUTEITLHOCTHIO 10 MC).
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7.8.9 llogmenio «ITAPAMETPbBI CUCTEMBbI»

B 1aHHOM NOIMEHIO MPOU3BOAMUTCS YCTAHOBKA TEKYILUX AAThl U BPEMEHH, IapaMETPOB CBSI3U U
[1apaMeTpOB YIIPaBJICHUS.

[IAPAMET Pl Bxox B moamMeHro
CUCTEMEI

OATA XX XX :XX
BPEMA XX XX XX

T

YcTaHoOBKa 1aThl/BpeMEHU

[TIAPAMET PHI

CBA3N D Y CTaHOBKA IIapaMeTPOB CBS3U

V3BMEHEHUE

NAPOJIS M3MeHeHue mapois J0CTyla K H3MEHEHHUIO YCTaBoK, 1a-

D TBHI/BPEMEHHU U COPOCY JKYPHAJIOB.

7.8.9.1 IIpocMOTp U YCTAHOBKA PeajibHOT0 BpeMeHH

OATA XX XX :XX ITpocMoTp 4acos.
BPEMA  XX:XX:XX D Bxox B pexuM KOPPEKTUPOBKH YacOB
[NAPOJIb
/XXXX/ D BBoj mapoiis 111 KOppeKTUPOBKHU YacoB.
JOATA
XX .XX.XX
<:> <:D YcraHoBKa — 4KcClIa, MecsIa, roja.
BPEMA
XX .XX.XX D
YcTaHoBKa — 4achl, MUHYTBI, CEKYH/IBI.
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7.8.9.2 Hacrpoiika nap

aMeTpoOB CBA3H

NMAPAMETPE CBSI3U

BBIEOP HACTPOEK

{2

OBIME HACTPOMKU l|

BEIEOP HACTPOEK @ RS485
RS485 RS485

ETHERNET l|

ETHERNET

IP 0. 0. 0. O.

OBIME HACTPOMKU

AJIPEC XXX

CKOPOCTB XXXXXX
SAJIEPXKA XXX Mc

g

«Anpec» - HaznaueHne HoMepa ycTpoiicTBa B CETH.
«CkopocTb» - YcTaHOBKa CKOpOCTH 0OMeHa OuT/cek.: «1200»,
«2400», «4800%», «9600%», «19200%», «38400%, «57600,

«115200%.

YcraHoBka 3aJ€PKKHM OTBETA Ha 3allpOC BEPXHETO YPOBHA:

«0» — «100» mc

7.8.9.3 U3meHeHne napoJisi

MUSMEHEHUE
[NIAPOJIA

Bxona B MeH10.

&

BBEIUTE IIAPOJIb
XXXX

BBenure crapblii maposb.

&

HOBEM IIAPOJIb
XXXX

Beenure HOBBIM NapoOJIb.

&
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7.8.10 IMapameTpsl ocuuiorpagda

B ycrpoiicTBe mpeaycMoTpeHa BO3MOXHOCTh OCIIMILTIOrpadupoBaHusl.
OcmmiorpadgupoBanue 3amyckaeTcs B cirydae cpabaThbIBaHUS 3alIUTHI C BBEIEHHOW (QyHKIHMEH

«OCHUJVIOT PAD»

Ocmmorpad GukcupyeT 8 aHaAIOroBbIX U 127 BXOJHBIX TUCKPETHBIX CUTHAJIOB.

IHoamenro «Ilapamerpsl ocuniorpaga:

I[NIAPAMET PEI
OCIIMJLIIOT'PASA

IOJIINT. NEPUOIA
X XXXX Mc

Bxox B mogMeHI0

Kopg Pexum Kopg Pexum Kop, Pexum Kopg, Pexunm

1 2 3 1 2 3 1 2 3 1 2 3

0 1 | 15872(LEN ONE OSC) 8 9 3174 16 17 1763 24 25 1220
1 2 10581 9 10 2885 17 18 1670 25 26 1175
2 3 7936 10 11 2645 18 19 1587 26 27 1133
3 4 6348 11 12 2441 19 20 1511 27 28 1094
4 5 5290 12 13 2267 20 21 1442 28 29 1058
5 6 4534 13 14 2116 21 22 1380 29 30 1024
6 7 3968 14 15 1984 22 23 1322 30 31 992

7 8 3527 15 16 1867 23 24 1269 31 32 961

NMpumeyaHus

1 Mpagha 2 — Konudecmeo nepesanucbi8aeMbix OCUUIIO2PaMM

2 papa 3 — [numesnibHOCMb Kax0ou ocyuniospaMmmbl

&

OJIUT . NPEOSANNCHU

XXX % D

<

JIMUTEeNbHOCTD 3aiCH 10 aBapuu (tHPEA3ANMCH HA PUCYHKE
7.2), B IPOLIEHTAX OT OOIIEH JUTMTEIILHOCTH 3aITHCH.
3nauenue mapamerpa: ot 0 1o 99 %.

3HaveHus napamerpa «Dukcanusay:

a) «Ilo mepBoii aBapum» (cM. pUCyHOK 7.20);

0) «Ilo mocnenneit aBapumn» (CM. pUCYHOK 7.2B).
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Mycku ocuunnorpada

=T

»
»

| | | | t
1 | 1 ~ 1
a) | CDMEKCMpye'\?bM OTPESOK BpEMERY <:| dukcauma no nepsoit aBapun
i i i i
| | | | o
tnPenzanucul L i i | . "t
< > ! ! ! tsanmen  PUKCaUMA NO NocneaHen aBapumn
| | | i
6) : : : . C
1 1 1 1
; > t
tnpepsanucy | o .
< P tzanucu .| Pukcupyembin
| OTPE30K BPeMeH!
B

Pucynok 7.2 — IlosicHeHus K 3HaYeHUsIM napameTpa «Pukcanus»

Buumanmue: npu nepezanucu ycmagok ocyunnozpammul cmuparomes !

[Tutanue cxembl namsaTi ocuusuiorpaga MP5 ocymiecTBiasieTcs: 0T HAKOMUTENbHBIX KOHIEHCATO-
poB. IIpu orcyrcTBUM BHeuiHero nutaHus MP5 koHzaeHcaTopbl o0ecreunBa0T COXpaHEHUE OCIUIIIO-
rpaMMm Ha cpok He MmeHee 24 4. [Ipu paspsae KOHIEHCATOPOB JAaHHBIE OCHWIJIOTPaAMM TEPSIOTCS, TPH
9TOM:

- ycrpoiictBo M5 B xypHase cucteMsl ¢popmupyet 3anuch «lloteps maHHBIX ocruuiorpadar,
KOTOpast He SIBJIIETCS MPU3HAKOM MOJIOMKH WJIM HELITaTHOW paboThl ycTpoHCcTBa U He TpedyeT cOpoca.

7.8.11 ITapameTpBbI JIOTHKH

INIAPAMET PEI Bxonx B mogMeHrIo

JIOTUKN D

COCTOAHUE JIOTUKA
SANIVIIEHA

1 o

INIPOTPAMMH. KIJIOY 1
«IB>» ITporpammusIi ko4 1: «/lan, «Her»

CocrostHue JoruKu: «3anyieHa»; «OcTaHOBIICHaY,
«Ommbxay

[IPOI'PAMMH. KJIOY 16 [Tporpammublii Ko 16: «Jlay», «Her»
«IIA» D
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7.12 Kondurypauusi ycTpoiicTBa ¢ HCNOJb30BaAHHEM JIOKAJTBHOI0 HHTepP(eiica

Hacrpoiikn koHndurypammii ycrporictBa MP5 MOXHO Takke OCYIIECTBUTH MPHU MOMOIIU IPO-
rpamMmmHOr0 obecrnieueHus «YHuKon». Pa3paboTky ¢yHKIMH ¢ TOMOIIBIO CBOOOAHO-TIPOTPAMMUPYEMOI
JIOTUKH MOKHO OCYILECTBIISITh TOJIBKO ¢ IPUMEHEHUEM TIPOrpaMMbl «Y HUKOHY.

Ocy1ecTBUTh COEMHEHHME YCTpOMcTBa U nepcoHanbHoro kommetorepa (I1IK) moxxHo mocpen-
CTBOM MOAKIIOUEHHSI LIHYypa coeAMHUTENIBbHOro co ctopoHsl I1K k nopty USB-2.0, pacnonoxeHHoMy Ha
NepeHel MaHeln KOpIyca TepMUHANA 3aluThl YHeproodopynoanus MPS mpuiiokenue A, pucyHOK
A.1. Ins nmoaxmroueHus yepes mopt USB-2.0 HeoOxoaumMo 3a1aBaTh HOMEp ycTpoicTBa 1.

s npaBmiibHOM paboTsl 110 «YHuKo0H» ¢ ycTpoiicTBOM 5 HE00XOAMMO yCTaHOBUTH OIMHAKO-
BYI0O CKOpPOCTh OOMEHa [JaHHBIMH B TMPOrpaMMe€ M MHKPOIPOLECCOPHOM peie  (IMOIMEHIO
«ITAPAMETPBI CUCTEMBbI», HacTpoiika mapaMeTpoB CBS3H).
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8 MOJATOTOBKA M BBO/JI B DKCILJTYATALIMIO

MoHTax, HamaJka M OKCIUTyaTalUsl YCTPOWMCTBAa JOJDKHBI OTBEYATh TpPeOOBaHUSAM
I'OCT 12.2.007.0-75, “IIpaBun TeXHMKH OE30MaCHOCTH TMPHU IKCIUTyaTalldU AJICKTPOOOOPYIOBAHHS
(IIT9) n «IIpaBun yctpoicTBa 31eKTpoycTaHoBOK» (I1YD);

YcTpolcTBO 3aKperisieTcsl Ha BEpTUKAIbHOM MaHeu, ABepu peneriHoro orceka KPY unu Ha no-
BOPOTHOM pame ¢ NOMOIUIbIO YETHIPEX BUHTOB.

[IpucoearHenne 1emnei oCyIecTBIsSETCS C MOMOIIBI0 KIIEMMHBIX KOJIOJOK MPYXHUHHOTO U BUH-
TOBOTO (77151 TOKOBBIX BXOJIOB) THIIA — JUAMETPOM 4 MM JUIS IIPOBOJIOB cedeHHeM 10 2,5 mm2. Jlomycka-
€TCsl UCIOJB30BaHUE KaK OJIHO-, TaK M MHOTOKWJIbHBIX MPOBOJHUKOB. HeoOxonmumMo mpou3BOAUTH 3a-
YUCTKY M30JIILUU [TPOBOAHMKA Ha JUIMHY (6..10) mMm. [IpoBoanuku B npyxuHHbIX (puc.8.1 u puc.8.2) n
BUHTOBBIX (puC.8.3) KIIEMMHBIX KOJIOAKAX MOJACOEAUHSIOTCS C TOMOIIBIO OTBEPTKHU.

Pucynok 8.1 Pucynok 8.2 Pucynok 8.3

DJEeKTpUYECKOe COMPOTHBIIEHUE MEXY MPUCTIOCOOICHHUEM [T 3a3eMIICHUS M KaXJI0M JOCTYI-
HOM NMPUKOCHOBEHUIO METAJUTMUYECKOM HETOKOBEIYIEH YacThIO YCTPOHUCTBA AOKHO OBITH He Oonee 0,1
Owm. ITpucnocobienue ams 3a3eMIIEHUS] YCTPOHUCTBA HE I0JKHO UMETh JIAKOKPACOYHOTO MOKPBITHSL.

[Ipu BHeHIHEM OCMOTpE YCTPOHCTBAa HEOOXOAUMO YOEIUTHCS B LIEJIOCTHOCTHU INIOMO M KOpITyca,
OTCYTCTBUH BUJUMBIX NOBPEXKJICHUN U 1e(EKTOB, HATMYUU MAPKUPOBKU.

[Ipu nonave nuranus Ha MPS y6enuTbes B HAIMYUU MTOJCBETKH CBETOJIMOIHOTO JUCIUIES U T0-
SIBJICHUM TIEPBOT0 KajJpa MeHto. [Ipu oTCYyTCTBMM HaXKaTUH Ha KJIaBHATypy B T€UEHHE 3 MUH, [10/ICBETKA
CBETOJMOJIHOTO JucIuies racHeT. [lpu mepBomM HaxaTuu Ha JI0OYI0 KHOIKY YIPaBJICHHS BKJIIOYAaeTCS
MIOJICBETKA CBETOIMOJHOIO IUCIUIES, IPU MOCIEAYIOUINX, JT0JKHA IPOUCXOIUTh CMEHA KaJpOB Ha CBE-
TOAMOJAHOM JMCIIIEE B COOTBETCTBUU C KapTON MEHIO.

MPS5 npoBOIUT HENPEPHIBHYIO CAMOAMArHOCTUKY. B citydae oOHapyX eHHs HEeHCIIPaBHOCTH Oy-
net chopMUpOBaHa 3aIKCh B XKypHaie coObItuii u 3aropurcst naankarop 16 KOHTPOJIb (cm. pucyHok
7.1). CocrosiHMe yCTpOICTBa, HalM4Me WJIM OTCYTCTBHE HEHCIPaBHOCTEH ompeaessieTcs MyTéM IMpo-
CMOTpa MEHIO «/[narsoctuka.

B cnyuae BbinonHeHus cucreMbl P3A Ha MOCTOSHHOM ONEPATUBHOM TOKE JJIs IPABHJIBHOM pa-
60ThI ycTpoiicTBa KoHTpoJs u3onsauuu (YKIM) Heo6xoauMo UCIob30BaTh Pe3UCTOPHI, MOAKII0YaeMble
napajuIesIbHO TUCKPETHBIM BXxoJaM. Pekomenayercs npu Hactpoiike YKU Ha:

- 20 kO™ ucmosb30Bath pe3ucTopsl 15 kOwMm;

- 40 xOm ucnonb3oBath pe3uctopsl 30 kKOM.
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9 TEXHUYECKOE OBCJIIYKUBAHUE

9.1 B nanHoM pasjene onpe/esieHbl BUbI, IEPUOUIHOCTh H 00bEMBI TEXHIYECKOTO 00CTYKH-
BaHMS TEPMHHAJIA 3aIUTHI Y)HEproodopyaoBanuss MPS ITnaHoBoe Texuudyeckoe oocayxuBanue MP5
cJielyeT M0 BO3MOKHOCTH COBMENIATh C MPOBEJICHUEM PEMOHTA OCHOBHOT'O 00opynoBanus. [Ipu npose-
JIEHUY TEXHUYECKOTO 00CTYKUBaHUS JOJKHBI coOmoaaThes TpedoBanus [1YD u I1Th, a Takke uH-
CTPYKLUH IO TEXHUKE 0€30I1aCHOCTH MPEANpUATHS, SKCIUTyaTupytouiero MPS.

9.2 C nepuoan4HocThiO 1 pa3 B 3 Mec. Ha MOJACTAHLUAX C ACKYPHBIM IIEPCOHAIIOM U HE peKe
OJTHOT'O pa3a B TOJ1 @ Ha MOJCTAHIUAX 0e3 1e)KypHOTro MepCcoHaja e yeT MPOU3BOIUTh BHEITHUN
OCMOTp YCTPOUCTB (TEXHUYECKUH OCMOTP), KOTOPBIH BKIIIOYAET B ceOsl:

- BbIosiHeHUe TpedoBanuit [1YD u Apyrux pyKoBOAAIIMX JOKYMEHTOB, OTHOCAIIMXCS K MP5, a
TaKXe COOTBETCTBUE YCTPOICTBA POEKTY U PEaIbHBIM YCIOBHIM PadOThI;

- IPOBEPKY OTCYTCTBUSI MEXaHMUECKUX NOBpexaeHui MP5 u noBpexaeHuii U301 ero Bbl-
BOJIOB;

- YAQJICHHE NBUIU C IOBEPXHOCTH U BHYTPU YCTPOMCTB;

- IPOBEPKY OTCYTCTBHSI TOTEKOB BOJIBI (B TOM YHCIIE BBICOXIIINX ), HAJIETa OKMCIOB HA METaJLIH-
YECKHUX ITOBEPXHOCTSX;

- OCMOTP BCEX MEXAHWYECKHUX U NIEKTPUUECKUX COCAUHEHUH U 3aTKEK KPENEKHBIX COCINHE-
HUM;

- IPOBEPKY KAaueCTBA JAKOKPACOUYHBIX MOKPHITUN U MapkupoBku MP5;

- IPOBEPKY BCEX MPOBOJIOB U Kabesel Ha MpeIMeT UCTUPAHUs, N310Ma, H3HOCA U IPYTHX I10-
BPEKJICHUH, TPOBEPKY KAUECTBA MASTHBIX COCIMHEHUN;

- OCMOTP COCTOSIHUSI U IPAaBUJIBHOCTH BBINOJIHEHUS 3a3emiieHust MP5.

IIpumeyanue — BHyTpeHHHI OCMOTP YCTPOMCTB BBIITOJIIHAETCS IIOCIIE UCTEYEHUS FapaHTUITHOTO
CPOKa JKCIUTyaTalluH.

9.3 IIpoBepka mpu HOBOM BKJIFOUEHHH (HaJIaIKa) IPOU3BOIUTCS MIPU BBOJIE B padboTy MPS nmim
IIPU PEKOHCTPYKIIMU YCTPOICTB peneifHoil 3amuTsl 1 aBToMaThku (P3A) Ha neiicTByromeM o0bekTe U
BKJTIOYAET B CeOsI CIIeYIONINEe BUIBI padoT:

a) TpeHupoBka, — MpoU3BOAUTCA Ipu Nogaue Ha MPS (B Teuenue 3 — 4 cyT.) HanpspKEHUs OIle-
PaTUBHOTO TOKA, a TAK)K€ pPa0OUMX BXOAHBIX TOKOB M HalpspKeHUH. MP 10IKHO OBITH BKIIFOUEHO C Jeii-
CTBHEM HA CUTHAIIM3ALINIO;

0) Buemrnuit ocMOTp B COOTBETCTBUH C 1I. 9.2;

B) I3MepeHue aIeKTpUuYecKoro CONpPOTUBICHHS U30JISIUN U UCTIBITAHNE DIIEKTPUIECKON TPOY-
HOCTH U30JISIIUU (B COOTBETCTBHHU C PA3/IETIOM 2);

r) [IpoBepka u HacTpoiika KOH(UTYpAIIUN YCTPOHUCTBA B COOTBETCTBUU C MTPOEKTOM (OCYIIECTB-
JISieTCsl ¢ KJIABUATyphl UJIU 110 JIMHUU CBA3H);
n) [IpoBepka 3HauU€HUI TOKOB, OJJAHHBIX OT TOCTOPOHHETO UCTOYHUKA, SBJISIONIErOCs KOH-
TPOJIBHBIM CPEJICTBOM U3MEPEHUN;
e) [IpoBepka cpabaTbIBaHU 110 KAKIAOMY AUCKPETHOMY BXOY MPU HANPSHKEHUM MUTAHUS OIle-
patuBHOro ToKa, paBHOM 0,7 Unowm;
k) [IpoBepka quana3zoHOB PETYJINPOBAHUSI YCTABOK;
n) [IpoBepka cpabaTbIBaHUS 3aIUT, TIPU 3TOM:
1) Tok, COOTBETCTBYIOIIHI aBapuHOMY pEXHUMY CJIEIyeT M01aBaTh Ha BCE CTYNEHH U (a3bl;
2) JIns 3aIIMT MAaKCUMAJIbHOTO JI€HCTBUSA:
- MOJIaBaTh TOK, COOTBETCTBYIOMIMI 3HaueHusM 0,9 u 1,1 ycraBku cpabaTsiBaHus (15 IPO-
BEPKH HecpadaTbIBaHUA 3aLIUTHI B IEPBOM M CpadaThIBAaHHUS — BO BTOPOM CITy4asix);
- JUTsl KOHTPOJISL yCTaBOK IO BpEMEHU cpabaThIBaHUs M0J1aBaTh TOK, paBHBIN 1,3 3HaUeHUS
yCTaBKU CpabaThIBaHUS;
- JI7IS 3aIUT C 3aBUCUMOM XapaKTePUCTUKONW HEOOXOAMMO MPOBEPATH 4 UK 5 TOYECK XapaKTe-
PUCTHK;
3) KonTponupoBath cOCTOSIHUE CBETOUOIOB MPU CpadaThIBAHUU;
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K) [IpoBepka oTCyTCTBHSI JIOKHBIX AeicTBU MP mipu monmaye v CHATUU HAPsHDKCHUS OTIEPaTHB-
HOT'O TOKa;

1) IIpoBepka npaBUILHOCTHU AEHCTBUS CUTHAIU3ALIUM;

M) IIpoBepka neiictBust MP Ha koMMyTalimoHHYIO anmnaparypy (1o Mecty yctaHoBku MP u au-
CTaHIIMOHHO);

H) [IpoBepka nMpaBHIIBHOCTH JACHCTBUN YCTPONCTBA ITPU UMUTAIIMN BCEX BO3MOXKHBIX BUI0B K3 B
30HE U BHE 30HBI €r0 JCHCTBUS;

n) [IpoBepka ¢ynknuii aBromatuku, — AIIB, YPOB3, ABP;

p) [IpoBepka B3aMOAEHCTBUS KOHTPOJIMPYEMOT'O YCTPOICTBA C JPYITMMH BKIIOYEHHBIMU B pa-
00Ty BHEITHUMH 3al[UTAMHU;

¢) [IpoBepka yHKIIMM perucTpanuy BXOAHBIX TapameTpoB MP5;
T) [IpoBepka QpyHKIIMN caMOIUarHOCTUKY MPH MOAKIIOYCHUN TUTAHUS;

y) IIpoBepka ycrpoiicTBa pabouyuM TOKOM:
1) IlpoBepka MCTIPaBHOCTH TOKOBBIX IeTIeH MyTEM U3MEPEHHUSI BTOPHYHBIX BXO/IHBIX TOKOB B
¢bazax u no Hy’IeBOMY (4e€TBEPTOMY) KaHaATy TOKa;
2) [IpoBepka Toka npsiMoii, 00OpaTHOM K HYJEBOU M1OCIIE0BATEIBLHOCTH.

9.4 TecToBbIif KOHTPOJIH (OTIPOOOBAHME) YCTPOUCTB PEKOMEHIYETCSI IPOBOUTH €KEHEACIbHO Ha
MOJICTAHLIUSIX C ICKYPHBIM IIEPCOHATIOM, a Ha MOACTAHIHIX 0€3 JeKypHOro IIepCcoHaNa He peke OJJHOTO
paza B 12 mec. Bo Bpems TecTOBOro KOHTPOJISl IPOBOAUTCS TPOBEPKA PAOOTOCIIOCOOHOCTH YCTPOHCTBA
MyTEM €ro onpoOOBaHMs ACHCTBUEM 3alIUTHI HA KOMMYTAIIMOHHYIO anmnaparypy. [IpaBunsHoe aeiictBue
MP B Tedenue 6 Mec. 10 cpoka onpoOoBaHUS MpUPABHUBAETCS K onpoOoBanuio. Heo6xoauMocTs u me-
PUOAMYHOCTD TPOBEACHHS TECTOBOT'O KOHTPOJISI ONIPEACIIAIOTCS MECTHBIMH YCIIOBUSIMU U YTBEPXKIAtOT-
Csl TTIaBHBIM MHKXEHEPOM MPEANPUATHS, dKCILTyaTupyomero MP5.

9.5 IepBerit mpodpmnakTuyeckuii KOHTpoab MP npoBouTes yepe3 12 — 15 mec mocie BKiroue-
HUS yCTPOUCTBA B padOTY B IIENIAX BBISIBICHUS U YCTPAHEHUS MIPUPAOOTOUYHBIX OTKA30B, BO3HUKAIOIIUX
B HAYAJILHBIA MTePUO/T dKCIuTyaTanuu. [Ipu mepBoM npodriiakTMIecKOM KOHTPOJIE POBOISTCS MTPOBEP-
KH B cooTBeTcTBUU ¢ 1. 9.3 (0, B, T, 11, K, U, I, M, P, T, Y).

9.6 IIpodmrakTrueckoe BOCCTAHOBIICHHE TIPOU3BOANTCS HE PEKE OJTHOTO pa3a B 3 roJia C MeJbIo
IIPOBEPKH UCIIPABHOCTH YCTPOMCTBA U €r0 LeNel MOAKIOYEHHsI, COOTBETCTBUS YCTABOK U XapaKTEpH-
ctuk MP 3agansbiM 1 nnposepku MP B nienom. Ilpu npodunaktinueckoM BOCCTAaHOBIEHUH MPOBOJSATCS
IIPOBEPKH B cooTBeTcTBUU ¢ 1. 9.3 (0, B, T, A, K, U, 1, M, II, P, C, T, y). FIclibITaHUE W30JIALUU IPOBOANT-
cs1 HanpsbkeHueMm 1000 B nmepemeHHOro Toka B TeUE€HHUE 5 € WIIM METAOMMETPOM MOCTOSIHHOTO TOKA C
BBIXOJIHBIM HampsibkeHuem 2500 B.

9.7 BHeouepeaHas mpoBepKa MPOBOAUTCS MPH YACTUIHBIX M3MEHEHHUIX CXEM WM PEKOHCTPYK-
IIUU YCTPOUCTB pesieiiHON 3amuThl U aBToMatuku (P3A), mpu HE06X0IMMOCTH U3MEHEHUS YCTaBOK MU
xapakTepucTuk MP, a Takxe 17151 yCTpaHEeHUsl HeI0CTaTKOB, 0OHAPY>KEHHBIX MIPU MPOBEIEHUH OITPOOO-
BaHUS.

9.8 IlocneaBapuiiHas mpoBepKa BIMOJIHACTCS Ul BBIICHEHUS IPUYUH OTKA30B (PYHKIIMOHUPO-
BAHMS WIH HESACHBIX IEUCTBUI ycTpoicTB P3A.

9.9 BueouepeHas u nocieaBapuifHasi IPOBEPKH MPOBOAATCS 1O MPOTrpaMMam, COCTABICHHBIM
ciyx00i1 P3A, yTBep:kKIEHHBIM ITaBHBIM MH)XXEHEPOM MPENNPUATHS, dKCIUTyaTupyromero MP5.
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10 PEKOMEHJIALIMHU 11O PACUYETY YCTABOK M IO OPTAHU3ALIUU
ABTOMATHUKU TEPMHHAJIA 3AIIUTBHI DHEPT'OOBOPYJIOBAHUSA MPS

10.1 PekoMeHIaMU MO pacyeTy YCTABOK MAKCHMAJIbHOM TOKOBO#i 3alIUThI JIMHUI

10.1.1 Pacuét TokoB cpadaThbIBaHUsl HEHANPABJIEHHOH MaKCHMAJILHON TOKOBOIi 3a1IMTHI
MT3)

Pacuer ycTaBOK CTyNEHUATHIX TOKOBBIX 3aIIUT PEKOMEHYeTCsl HAaUMHATh ¢ HanboJiee YyBCTBH-
TEJIbHOM CTyINeHH, T.e. MT3.

Toxk cpadarsiBanns MT3 BeiOMpaeTcs 110 TPEM YCIOBUSAM:

- HecpabaTbIBaHMsI 3alMThl 2P3 npu cBepXTOKax NociaeaBapuiHbIX MEPErpy3ok, T.€. nocie oT-
KJIFOUCHHSI KOPOTKOTO 3aMbIKaHHUs Ha TMPeIbLayIeM deMeHTe (pucyHok 10.1);

2P3 n2 | 1P3 ni 4
ve

™

e
nocaenyo wWmh fl npeas AYWHA

Pucynok 10.1 — Pacuérnas cxema /i BbIOOpa yCTaBOK pesieitHoit 3amuTsl (P3)

- COIIACOBAHMS YyBCTBUTEIBHOCTHU 3alUT MOCIEAYIOLIEro U npeablaymiero anemMentos (JI12 u JI1
Ha pucynke 10.1);

- obecrneueHus 10CTaTOYHON 4yBCTBUTENbHOCTH Npu K3 B KOHIlE 3allMIaeMoro 3JeMeHTa
(OCHOBHasi 30Ha) M B KOHIIE KQXJ0T0 U3 MPEIbIIYIIHNX 3JIEMEHTOB (30HbI IATbHEr0 pE3epPBUPOBAHUS).

[To nepBomy U3 3THX yciaoBul Tok cpadbarsiBanuss M T3 Ha JI2 BeiOupaeTcs 10 BbIpaXKEHUIO:

k, -k
IC.3 = % pab.makc (1)
B

rae Ky — koaddunuenT HagexuocTH HecpadareiBanus 3auTh (K =1,1+1,2);

kg — ko3 urmeHT Bo3Bpara MakcuManbHbIX perne Toka (Kp=0,95);

Kcsm — k09 duImeHT caMo3anycka Harpy3Kku, OTPaKArOIUK YBEJIMYeHUE pab0odero Toka lpas.vaxe 3@
CUET OJIHOBPEMEHHOTO MyCKa BCEX TeX JJICKTPOJBUTATENEH, KOTOPbIE 3aTOPMO3MUIIUCh NPH CHIKECHUU
HAINPSDKEHUS! BO BpeMsi KOPOTKOTO 3aMbIKaHus. [Ipy OTCYyTCTBHH B COCTaBe Harpy3KH 3JIEKTPOJIBHTA-
tenel HanpsbkeHueM 6 kB u 10 kB u npu Bpemenu cpabareiBanuss MT3 6omnee 0,3 ¢ MOXKHO NpPUHU-
Matb 3HaueHus Kesn >1,1+1,3.

MakcumanbHble 3HaueHus1 KodduimenTa camo3arycka Mpyu 3HAYUTETBHON J10JI€ AIIEKTPOABUTA-
TEJILHOM HAarpy3KH OMPENEAIOTCS pacyeToM JJisi KOHKPETHBIX YCIOBHUH, HO 00s3aTeNIbHO MpHU Hanbo-
Jee TSOHKEIOM YCIOBHH MyCKa MOJTHOCTHIO 3aTOPMOXKEHHBIX AJICKTPOIBUTATEICH.

[To ycioBHIO COTJacOBaHHS YYBCTBUTEIBHOCTH 3aIUT MOCIEAYIOMIEro (3allMIIaeMoro) |
NPEABIIYIINX 3JIEMEHTOB TOK cpalaThIBaHHS TOCIEIYIOMICH 3alUThI lcsnocn. BHIOMpPAETCS MO BBIpaXKe-
HHUIO:

n N-—n

k

H.C.

Ic.3.nocﬂ. 2 k : ‘,Ic.3.npez).,ua7<c(r‘l) + : ‘,Ipuﬁ..lmm‘(N—n) ’ (2)
P 1 1

rie KHc — koo dHIreHT HaIe)KHOCTH COTTIaCOBAHUS, 3HAYECHHST KOTOPOIO 3aBHCAT OT THIIA TOKOBBIX pejie
U npunumaromces 6 npeoenax om 1,1 npu coenacosanuu 3auum ¢ mepmMuHaIOM 3aUUmsl 3Hep200Oopy-
oosanuss MP5, pene muna PT-40, PCT u m.n. oo 1,3+1,4 npu coenacosanuu sawum ¢ peie npsamozo
Oeticmeusi muna PTB;

kp — KO3 dUIIHEHT TOKOpaCIpeaeIeHHs, KOTOPBIH YYMTHIBACTCS TOJIBKO MPH HATUIHH HECKOIbKHX
WCTQHHUKOB MUTAHUS, & IPU OJJHOM UCTOYHHKE MUTAHUS paBeH 1;

I c.3.nped.maxc(n)
1
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— HauOouIblIas U3 TEOMETPUYECKUX CYMM TOKOB Cpa0aThIBaHUSI MAaKCUMAaJIbHBIX TO-
KOBBIX 3aIllUT MapajuleIbHO padOTAIOIMUX MPEAbIIYIINX 3JIEMEHTOB N (CM. PUCYHOK 2); IIPU pa3HULIE
MEXAY yrilaMu (pa30BOro CBUIa HaNpsDKEHUS U TOKa JUI BCEX MPElbLIyIIUX 3JIeMeHToB N He 6onee 50

rpajgycoB JOIMYCTUMO apU(PMETHUECKOE CI0KEHHE BMECTO I'€OMETPUUECKOIO;
N-n
ZI pabace(N—n) — TEOMETPHYECKAs CyMMa MaKCHMAlbHbIX 3HAYCHHH paboYuX TOKOB BCEX
1

npeapaymux 3aeMeHToB (N), 3a UCKITIOUEHHEM TeX, ¢ 3alllUTaMU KOTOPBIX MPOU3BOAMUTCS COTIacOBa-
Hue (N); IpyU NPUMEPHO OJHOPOAHOMN HArpy3Ke AOMYCTUMO apu(PMETUUYECKOE CIIOKEHUE BMECTO T'€OMET-
PHYECKOr0, YTO CO3J1a€T HEKOTOPBIM pACUETHBIN 3amac.

2%] 3 4 5 6 7
n=1
n—=2 - -

=3

Pucynok 10.2 — CxeMa 31eKTpUIECKON CeTH ¢ TTapajlIeIbHO PabOTAIONTUMHE MTPEIBITYITIMH dJIe-
MeHTaMu 3, 4 u 5-7, nosicHAro1Iast ycaoBue (2) cormacoBaHUs YyBCTBUTEIBHOCTH MaKCUMAIBHBIX TOKOBBIX
3alIUT MOCICTYIOMIUX U TPEABIIYIINX YIEMEHTOB.

Hanpumep, s xkaxaoil u3 npeapiaymux jduHuid 2-7 (pucyHok 10.2) 3HaueHus pabodero Toka
Ipag.maxe=100 A; TOk cpabaTbIBaHUS y 3aIIUT JUHUHN 2-7 TaK)Ke€ OJIMHAKOB:
lc3=300A. |,
Torma z |cl3lnpe()‘(n13/IaKCI/IMaJ'ILHO U1 IMHUHA 5-7:
1

n 3
Z Ic.3.npe(>.MaKc(n) = Z Ic.s.npe().MaKc(S) = 3 300 = 9OOA’
1 1

N-n
COOTBCTCTBCHHO Z Ipaﬁ..uakc(N—n) PaCCUUTBIBACTCA IJId JIMHUHA 2-4:
1

N-n 6-3
Z Ipaﬁ.MaKc(N—n) = Z Ipaﬁ.,artakc(6—3) = 3 ’ 100 = 300A
1 1

Tok cpabaTeIBaHHs MaKCHMaJIbHON TOKOBOW 3alMTHI IIOCEAyONIEH TuHuK 1 110 ycaoBuio (2)
npu Knc = 1,1 1omkeH ObITh
lc3>1,1-(900 +300)> 1320 A.

W3 monydeHHbIX 10 BhIpakeHUsM (1) 1 (2) 3HaUeHU TOKOB CpadaThIBaHUS 3aIIUThHI BEIOUpACTCS
HarOOoJIbIIIee, a 3aTEM OIpeIesIeTCs TOK cpabarsiBanus peite Icp. (- cTaBKa 0O TOKY):

lep =l Kex (3
rae lc3— Tok cpabaThiBaHMs 3aIIUTHI, A (IEPBUYHBIN);
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Kcx — kK03 PUIMEHT CXEMBI, MMOKA3bIBAIOIIHIA BO CKOJBKO pa3 TOK B pejie OOJIbIIIe, YeM TOK BO BTO-
pUYHOI 00MOTKE TpaHc(hopMaTopa TOKa MPU HOPMAILHOM CHMMETPUYHOM PEeXHUME PabOThI 3aluiae-
MOTO 3JIEMEHTa, TIPH CXeMaX BKJIIOYCHHS M3MEPHUTEIbHBIX pese Ha (a3Hble TOKHU (TOJTHAsl U HEIoJI-
Has «3Be371a»), 3Ha4YCHHUE ITOTOo Kod(ddumuenTa paBHo 1, a mis cxeMm, TAe HU3MEPUTEIHHBIC pele
BKJTIOYCHBI Ha Pa3HOCTh (ha3HBIX TOKOB (HAIPUMEpP «TPEYroJbHHUK») paBHO 1,73;

YcraBku 3alIUT OT HNOBBIIIICHUA TOKa IyCT BBOJATCS B YCTpOfICTBO B OTHOCUTCJIbHBIX €IUHUIIAX I10
OTHOIIICHUIO K HOMUHAJIBHOMY ITEPBUYHOMY TOKY TpaHChopMaTopa Toka Ixom:

I
_ _CP
| =5 (@)
HOM
Ornenka 3¢ (HEeKTUBHOCTH 3aIIUTHI TPOU3BOIUTCS C MTOMOIIBIO KOI(DPUIIMEHTa YyBCTBUTEIILHOCTH
Kays:
yB-

K _ _ p-mun 1 (5)

uye I
c.p

rac Ip.MnH — MUHHUMAJIbBHOC 3HAYCHUC TOKA B PCJIC IIPHU HAUMCHEC 6J18,I‘OHpI/I$[THI)IX
YCIIOBUSIX, A.

[Ipu onpenenenny 3Ha4€HUS ITOTO TOKA HEOOXOIMMO YUUTHIBaTh BUA U MecTo K3, cxemy BKIIIO-
YeHUSI U3MEPUTENIbHBIX OPraHOB 3allUTHI, a TAK)KE peaJbHO BO3MOXKHBIE MUHUMAJIBLHBIE PEXUMBI Pado-
ThI MUTAIOIIEH YHEPTOCUCTEMBI, IPU KOTOPBIX TOKH K3 nMeroT HaumMeHbIlee 3Ha4eHUsI.

MunumanbsHble 3HaYeHHs KO3 (QUIIMEHTa YyBCTBUTEIBHOCTH 3aILUT JI0JDKHBI OBITH HE MEHEEe YeM
tpedyercs [TYD. Hanmpumep, 1s1 MaKCUMalTbHOM TOKOBOW 3aIllTUTHI OHH JIOJDKHBI OBITH HE MeHee 1,5 mpu
K3 B ocHOBHO 30H€e 3amuThl ¥ 0Kk0JI10 1,2 nmpu K3 B 30Hax nanbHEro pe3epBUpOBaHMS, T.€. HA MPEAbIAY-
X (HIOKECTOSIINX ) SJIEMEHTaX.

10.1.2 Pacuér TokoB cpabdaTrpiBanus HanpaBjaeHnoii MT3
Tok cpabatbeiBanus HarnpaBieHHON MT3 BbIOMpaeTcs: MPaKTUYECKH TOYHO TAK)KE KakK U JUIs He-

HanpaBJIeHHOH, HO B Gopmyiie (1) mpu omnpeneneHN MakCUMalbHOTO padoudero Toka | MOKHO

pab.makc
YUUTBIBATH TOJIBKO MaKCHUMAaJILHBIN PEXKUM, COOTBCTCTBYIOHII/Iﬁ HaIpaBJICHUIO MOIIHOCTH OT IIWH B JIU-
HMHIO.

10.1.3 BbiGop BpeMeHu cpadaTbIBaHUsI U BPEMATOKOBOM XapaKTePUCTUKHU
MT3

Briepxkka BpeMeHU 3amuThl nocieaytouieit nuauu JI12 (pucynok 10.1) BeiOupaercst 60ib-
LIEH, YeM Yy 3alIUT NPEeAbIAYIINX JIEMEHTOB, HarpuMmep, JUHUA JI1:

tC.S.HOCJ'I: tc.s.rrpe):[.'l' At ’ (6)

rae At— CTYIICHBb CCJICKTUBHOCTHU UJIM CTYIICHb BPEMCHH.

3nauenue At onpenensiercs o hopmyie:

At = to.M.+tp.nocn.+tp.npezl.+t3an 1 (7)

rae to.n. — monHoe BpeMs oTkitoueHust K3 BoikitoyareneM oT nojauu
ONEPATUBHOTO TOKA HA 3JIEKTPOMArHUT OTKJIFOUEHHS 10 OKOHYAHUS
raiieHust Iyru ¢ yuérom paszdpoca no Bpemenu +10 %;
tp.nocn. U tpnpen. — BpEMeEHa paz0Opoca 3aluT, TOCISAYIOIEH 1 MPeabLIyIIeH
(Bpems pazbdpoca st MP5 t,=50 mc);
tsan — BpeMs 3amaca.
HenocratkoM MakcMMalbHBIX TOKOBBIX 3aIUT SIBJISIETCS] «HAKOIUIEHHE» BBIIEPKEK BPEMEHH, OCO-
OCHHO CYIIIECTBEHHOE JIJIsl TOJIOBHBIX AJIEMEHTOB B MHOTOCTYIIEHUATHIX JIEKTPUUYECKUX ceTsaX. [Ipumene-
Hue Oosiee TOYHBIX IUGPOBBIX pesie MO3BOSET CHU3UTH CTYNEHU CEJIEKTUBHOCTU. /{14 3awum Ha
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ycTporictBe MPS moorcho npunumams cmynenu cenekmusnocmu At=0,2 ¢ (npu ycrosuu, umo Ha écex
CMEJCHBIX JUHUAX UCNOALIYIOMCS NOOOOHblE pele C He3a8UCUMbIMU BPeMAMOKOBbIMU XapaKmepu-
CMuKamu u OOHOMUNHbLE GbIKIOYAMENU). B 0CmManbHbiX CyHasx npu co2iaco8anuu yCmasox no epeme-
HU ¢ MUKponpoyeccopHuimu ycmpoucmeamu P3A pexomenoyemcs npunumams cmyneHv celeKmueHo-
cmu pasHoti 0,3 c.

Ilpu coenacosanuu MukponpoyeccopHou 3awumaol ¢ 3auumamu, ucnoav3yiowumu peine PB u 98-
110 u 120 (npedenvt usmepenuii 1,3 u 3,5 C) wiu ¢ 3auumamu, UMerOUUMU NOJYNPOBOOHUKOBLIE OPEAHbL Bbl-
Oepoicku 8pemeru, npurumaemcs 3navenue At = (0,3+0,4) c.

Ipu coenacosanuu epemsamoxogwlx xapakmepucmux ycmpoticmea MP5 ¢ xapaxmepucmuxamu npedo-
Xpanumernei peKomMeHOyemcsi npuHumMams cmynensb cenexkmuerocmu 0,4 c. [na 3auwum c¢ snekmpomexanuye-
CKUMU penie, UMEIOUWUMU 3AB8UCUMYIO Xapakmepucmuky epemenu cpabamoiganus, At=0,5 ¢ (PT-80, PT-90) u
At=0,7 ¢ (PTB).

B psine ciyuaeB cyliecTBEeHHOE CHUKEHUE BpeMeHH oTkitoueHus K3 mocruraercs myrem uc-
MOJIb30BAHUSI TOKOBBIX 3alIUT C OOpPaTHO3aBUCHUMBIMH OT TOKa BPEMSTOKOBBIMU XapaKTEPUCTHUKAMH.
[Ipu omHOM U ToM ke 3HaueHnH Toka K3, mpoxosiiero yepes ABe CMEXHbBIE 3aIIUThI C Pa3HBIMU TOKa-
MU CpabaThIBaHUs, 3TH 3alIUTHl HMEIOT PA3IMYHOE BpeMs cpabdaThIBaHUS 110 IPUYHUHE Pa3HOU KpaTHO-
CTHU TOKa B UX U3MEPUTENbHBIX opraHax. Mcrnonb3oBaHue oOpaTHO3aBUCUMBIX BPEMSITOKOBBIX Xa-
PaKTEPUCTHUK peJie MO3BOJISET JIyUllle COrJIacoBaTh BpeMs JEHCTBUS MOCIENYIOIIEH PEIeHHOMN 3aIUThI C
MPEIBIIYIINM 3alIUTHBIM YCTPOHCTBOM C 3aBUCUMOM BPEMSITOKOBON XapaKTEPUCTUKOI.

['paduku 3aBHCUMOI BPEMITOKOBOM XapaKTepHCTUKA MpUBeAeHbI Ha pucynke 10.3a.

[Tpu BbIOOpE 3aIIUTHI C 3aBUCUMON OT TOKa BBICPKKON BpEMEHH, BpeMsl CpadaThIBaHUS tcp, MC,
orpeaenseTcs: GopMyIIoi:

- 10k ’ (7a)

rae kK — koadduumenT, xapakTepu3yromuii BU 3aBUCUMOI XapaKTePUCTHKI
(npunumaet 3HaueHus ot 0 1o 4000);
lsx - BXOIHOM (ha3HBIN TOK yCTPOICTBA;
lcp — BeMUMHA TOKA YCTaBKH 3aBUCUMOM OT ToKa cTyneHu MT3.

3aBucumasi BpeMATOKOBasl XapaKTrepucruka

20 T

18

16

14

t,e

\ = k=4000

N A T k=1333

/ \
/
|
\
\
|
|

_— k=800

| |t
—

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Vicp

Pucynok 10.3a — I'paduku 3aBUCHUMOI XapaKTEPUCTHKU
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Pucynok 10.36 — K BeIO0py ycTaBoK 1o BpeMeHU HampaBieHHbIXx MT3.

Ilpu pacuéme epemenu cpabameiganus uanpaeiennou MT3 PyKOBOACTBYIOTCS BCTPEUHO-
CTyIEHYAThIM MpUHIUIIOM. Bee 3ammuTel pazouBatorcs Ha ase rpynmnsl (MP3, MP1 u MP2, MP4, cwm.
pucynok 10.30), He cBs3aHHbBIE MEXAY COOOW BBIIEPKKaMU BpeMeHHU. B mpenenax KakJoi IpymIibl BbI-
JIEP’)KKU BPEMEHH BBIOMPAIOTCS Kak y HeHarpaBieHHONH MT3 mo crynenyaTomy npuHiumny: {4 = t+At u
t1 = t3+AL.

Basxno! /I npaBu/IbLHOIrO onpejiesieHUsl HANPaBJeHUsI HEOOXOAMMO 331aBATh YCTABKY 10
BpeMeHHu He MeHee 10 mc.

10.1.4 PacuéT yriia MaKcMMAaJbHOH YYBCTBUTEIHHOCTH

B MPS5 onpenenenue HampaBiaeHUs MOIITHOCTH MPOU3BOAUTCA 110 90°-TpaycHOM cxeme, T.e. I
MOCTPOSHHSI U3MEPHUTEIBHOTO OpraHa CTYIEHH UCIIONB3YIOTCS CIENYIOIIUE COYeTaHHsI TOKOB U Harpsi-
xenunii: la u Ubc, Ib u Uca, Ic u Uab, npu sToM HanpspkeHue mosspu3aiuy moBopaduBaercs Ha 90°
MPOTHB YaCOBOM CTpENKW. 30HA CpadaThIBaHMUS CTYNEHH 3a1aéTCs C MOMOINBIO yIila MaKCUMallbHOU
gyBcTBUTEIbHOCTH (MY), OTKIIaJBIBAEMOTO B HAINIPABICHUH MPOTHB YaCOBOW CTPEIKH OT HANPSKCHHS
nossipuzanuu (Ha pucynke 10.4 sto Hampsbkenune UDC, B CHMMETpUYHOM pEXHME OHO COBIIJACT IO
HarpasieHuto ¢ Ua).

094 NnHum (k3)

HeuyBCTBUNTE/IbHOCTUM

W
O
Q

-

v~
K WAAHAM

Pucynok 10.4 — K onpeneneHuro yria MakKCUMaJIbHOW YyBCTBUTEIHLHOCTH.

YcraBka yria MaKCHMAaJIbHOM YYBCTBUTCIIBHOCTU OOJIKHA OBITh TaKOfI, YTOOBI TOK KOpPOTKOI'o
3aMBIKaHHMs Ha JIMHUU JIeXKall Ha JUHUU MaKCHUMalabHOM YYBCTBUTCIILHOCTHU OA, T.C AJI1 aKTHBHO-

WHIYKTUBHOM IIENU:
oy =360—9,

X
rae ¢, =arctg R—” — YTOJI JINHHH.
JI
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10.1.5 MT3 ¢ nyckoM 1o HanpszKeHUI0

[Tpunuun aeiicreust MT3 ¢ MyckoM IO HAaIpPsDKEHUIO OCHOBBIBAETCSI HA TOM, 4TO B pexxume K3
IIPOUCXOJUT CHWKEHUE HanpspkeHHs. [103ToMy, HCIIonb3ysl MyCKOBOW OpraH IO HAIpPSDKEHUIO, MOKHO
OTJIMYATh PEKUMBI IIEPETPY3KU U camo3alrycka ot pexxuma K3.

Hcnonb3ys (QyHKIMIO OJOKMPOBKM CTYIEHH OT CHTHAJIa Ha JUCKPETHOM BXOJE B YCTPOHCTBax
MP5 moxHO peannzoBate MT3 ¢ myckoM mo HanpspkeHHio. TOKoBass — cTaBKa TaKOM 3alllUThI BBIOMpa-
eTcsd UCXOMs U3 YCIOBUS OTCTPOMKM OT MakCUMAaJbHOIO TOKa HOPMAaJbHOIO pexumMa 0e3 yuéra nepe-
I'PY3KH U CaMO3aIlyCKa JBUTrATEIICH:

_ kH *Key Ipu6.ma1<c (8)
kB Ny IHOM
Ha nuckpeTHblil BX0J] MOAAETCsl CUTHAN ITyCKa OT pelie MUHUMAIIBHOTO HAIIPSHKCHUS. 3aluTa He

JOJKHA JeWCTBOBATH IIPU MUHUMAJIBHOM YPOBHE pabodero HamnpshKeHHs U MOJeHCTBOBAB NPHU BHEIl-
HeM K3 pene 10/KHO pa30OMKHYTh CBOM KOHTAKThI MOCJIE OTKIOYEHUSI TOBPEXKIEHHOTO yUacCTKa:

U

Uycm — k ,w.nkpaﬁ..,:lun , (9)
H B H

r71€ Ujyn.pa6.vun — MUHUMAJIBHOE JIMHEHHOE pabouee HaIpshKEeHHE;

K — koaddunment Haaexuocts (KH mpuHuMaercs paBHbiM 1,1+1,2);

ks — ko3 dunment BozBpara pese (s yerpoiicte MP5 kg=1,02).

Ipumeuanue. Ilpu ucnonv3osanuu cmyneHu 3auumsl ¢ NYCKOM NO HANPANCEHUIO Cledyem yuu-
Mbl8AMb MO, YMO NPU CHUNCEHUU HANPAXCEHUs NYCKa Hudce 5 B cmynens 3awumul O10KUpyemcs, m.e.
BOIU3U MeCMA YCMAHOBKU 3AWUmMa umeem «MEPmMaEYio» 30Hy. Dmy 30HY PeKOMEHOYemcs 3auuams
MOKOB0U OMCeUKol Oe3 NycKa no HanPA*CeHUro.

yem

10.1.6 YckopeHne MaKCHMAJIbHOI 3a1UTHI NPU BKJIIOYEHUH BHIKJIIOYATES

B ycrpoiictBax MPS npengycmarpuBaeTcss yCKOpeHHE MakCUMaibHOM 3aIlUThl IPU BKIIOYEHUU
BBIKJTIOYATEJIS.

Cornacno ITYD 3amuTty 1enecooOpa3HO yCKOPSITh, €CIIM BbIIEP’KKAa BPEMEHU MaKCHUMaJIbHOMN
3amuThl npesbimaer 1 c. Kakux-mubo MOMONMHUTENBHBIX pacueToB AJii OOOCHOBAaHUS BO3MOXKHOCTHU
BBOJIa YCKOpEHHUs He Tpedyercs. Buideporcka 0,5 ¢ obecneuusaem omcmpouKy yCKopsaemol Cmynenu om
6cex nepexoOHvIX npoyeccos. JJocmamounbimM 6pemMeHem UCNOIb3068aHUs OAHHOU QYHKYUU 05l onpede-
JIeHUsl BKIIOYEHUs HA KOPOMKOe 3aMbIKaHUe MOXCHO cuumams 1 c.

10.2 PexomeHAanMu MO pacyeTy yCTABOK TOKOBBIX O0TCeYEK

10.2.1 Pacuer Toka cpabaThbIBaHHS CeJIEKTUBHOI TOKOBOI 0TCe4YKH 0€3 BbIIEP:KKH BpeMe-
HH

CeNeKTUBHOCTh TOKOBOM OTCEYKM MTHOBEHHOT'O JeMcTBUS oOecrneynBaeTcst BBIOOpOM e€ ToKa
cpabatbiBaHusd lc.o OONBIINM, yeM MakcuMajbHOE 3HaueHUE TOKA K3 |k yaxc PH MOBPEXICHNU B KOHIIE
3ammmiaeMon JMHUM anektponepenaun (Touku K3 u K5 na pucynke 10.5) nnu na ctopone HH 3amu-
I[aeMOT0 MOHMKAIOUIEro TpaHchopMmaropa:

I, >k,

co > (10)
Kosppuyuenm naoéxcnocmu Kn 0ns1 mokoswix omceuex 6e3 bl0epiCKU 8PeMeHU, YCMAHOBICH-
HbIX HA TUHUAX DJIeKMPONnepeoayu U NOHUNCAIOWUX MPanchopmamopax, npu UCnOIb308AHUU YCMPOUCME

MP5, mooicem npunumamscs 6 npedenax om 1,1 0o 1,15.

K.Makc
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Pucynox 10.5 — [Ipumep rpaduueckoro onpezeneHus 300
JEUCTBHS OTCEYEK Ha JIMHUAX IEKTPOIepeadun

IIpn onpeneneHun MakCUMaJIbHOTO 3HadeHMs Toka K3 npu moBpexacHUM B KOHLE JIMHUU
aNeKTponepenayn HanpspbkenueM 35 kB u Hike paccmarpuBaetcs Tpéxdaznoe K3 mpu pabdore nmura-
IOLIEeH SHEProCUCTEMbl B MAKCUMAJILHOM PEXUME, IIPH KOTOPOM 3JIEKTPHUUECKOE CONPOTUBIICHUE YHEP-
TOCHCTEMBI SIBIIIETCS MUHUMaIbHBIM. OmpejeneHne MaKCUMalIbHOTO Toka Tpéxdasznoro K3 3a
TpaHCPOPMATOPOM C PETYIUPOBAHUEM HAMPSKEHUS HEOOXOAUMO MPOU3BOAUTH MIPU TAKOM IOJI0KEHUH
peryisTopa HarpspKEHHsI, KOTOPOE COOTBETCTBYET HAMMEHBIIIEMY COITPOTHBIICHHIO TpaHCPOpPMATOpA.

T

J1
K2
'I

T
Pucynok 10.6 — Xapakrepubie Touku K3 /1715 pacyeToB TOKOBBIX OTCEUYCK HA TTOHFKAIOIIHX
TpaHcdopmaTopax U GJI0Kax JTUHUA-TPaHCHOPMATOP

KpoMe oTcTpoiiku TOKOBOH OTCEYKM OT MaKCHMalbHOro 3HaueHus Toka K3 mo ycnoBuio
(10), HeoOxoauMoO obecmeunTh €€ HecpabaThiBaHue TMPU Opockax Toka HamarHuuuBanus (BTH) cu-
JOBBIX TpaHcPOpMaTOPOB. DT OPOCKM TOKA BOHHMKAIOT B MOMEHT BKIJIFOUECHHS IOJ] HANpsHKEHUE He-
Harpy»eHHOTo TpaHc(opMaTopa U MOTYT B IIEpBble HECKOJIBKO NIEPHUOI0B MPEBHIIIATE HOMUHAIBHBII TOK
Tpancopmaropa B 5-7 pa3. OnHako BEIOOp TOKa cpabaThIBaHUSI OTCEUYKU TpaHC(hopMaTopa Mo YCIOBUIO
(10) xak mpaBmI10, OOCCIICUUBAET M OTCTPOHKY OT OPOCKOB TOKAa HAMArHUYHBaHHSI.

[Ipu pacuere TOKOBOW OTCEUKM JMHHMH 3JIEKTPONEPENadyH, MO KOTOPOH MHUTAETCS HECKOJBKO
TpaHcpopMaTopoB, HEOOXOIUMO B COOTBETCTBHH ¢ ycioBreM (10) obecnieunts HecpabaThiBaHUE OTCEU-
ku nipu K3 3a xaxapM U3 TpancopMaTopoB Ha OTBETBIEHHUSAX OT JIMHUM (€CIUM OHU MMEIOTCS) U JO0-
MOJIHUTENBHO TPOBEPUTh HAAEKHOCTh HecpabaThIBaHHS OTCEUYKU MPU CYMMapHOM 3HAaYeHHH OpPOCKOB
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TOKA HAMarHWYMBaHMS BCEX TPAaHC(HOPMATOPOB, MOJKIIOUYEHHBIX KAK K 3alUIIAEMOHN JMHHM, TaK U K
MpEABIAYIIAM JUHUSAM, €CIIM OHU OJHOBPEMEHHO BKJIIOYAIOTCS IOJ HAIPSIKEHUE. Y CIIOBUE OTCTPOMKHU
OTCEYKH OT OPOCKOB TOKA HAMarHMYMBAHUS TPAHC(HOPMATOPOB UMEET BUI:

IC.O 2 kH Z I/zo,w.mp’ (11)

rae Z l,iosmp — CYMMa HOMHMHAJIBHBIX TOKOB BCEX TPaHC()OPMATOPOB, KOTOPBIE MOTYT OJHOBPEMEHHO

BKJTIOYATKCS [10]1 HANPsKEHHE 0 3alMIaeMOi JINHUHY;
KH - k03 duLeHT HaIEKHOCTH, 3HAUCHUE KOTOPOTO 3aBUCHUT OT BPEMEHH
cpabarbiBaHus TOKOBO# orceuku (KH=5).

B ycmpoiicmee MP5 necpabamwiganue menosennot cmynenu npu BTH mpancghopmamopos
Modcem obecneuusamocsi seedenuem nebonvuou zaoepacku (0,1 c), moz2oa Kn 6 svipasicenuu (11) mo-
JHcem NPUHUMAMbCS paeHbIM 3+4.

[Tpu HEOOXOAMMOCTH MOXKHO HCIIOJIB30BaTh 002 MEpONPUATHUS, T.€. HEOONIbIIOE 3aMeJIeHHE U
aBTOMAaTHUYECKOE yJIBOCHUE YCTaBKU 110 TOKY.

Ha nunusx 10 u 6 kB ¢ Tpancgopmaropamu Ha OTBETBICHHSIX, KOTOPBIE 3aIUINAIOTCS IaBKUMU
npenoxpanurensimu (Hanpumep, tuna [IKT-10), B ycnouu (10) 3nauenue liyaxe JODKHO COOTBET-
CTBOBaTh TOKY Tpéxdaznoro K3 3a Hanbonee MouHbM 13 TpanchopmaTopoB. [larnee ciemayer onpenenuThb
BpeMsl IIIaBJICHUS] BCTABOK IPEIOXpaHUTENICH ATOTr0 TpaHchopMaropa mpu pacuetHoM Toke K3, pas-
HOM TOKY cpa0OaTbIBaHHs OTCEYKH, BbIOpaHHOMY u3 ycioBuid (10) u (11). Jnsa yuéra gomyckaemoro
CTaHJapTOM pa30poca BPEMSATOKOBBIX XapaKTEpUCTHK IIaBkux npenoxpanuteneit [IKT ciaenyer 3na-
YEHHUE ITOT0 TOKA YMEHbIIHTH Ha 20%: lpac ~ lco/1,2.

Ecnu Bpemst tuiaBienwnst t; < 0,1 ¢, To oTceuka ¢ TaKUM TOKOM CpabaThIBAHUS MOYKET OBITh UCTIONb-
30BaHa, HO MpPU YCIIOBHH, YTO 3all[UIlaeMasl JUHUS UMEET YCTPOWCTBO aBTOMATHYECKOTO MOBTOPHOTO
BkimodeHus (AIIB). Ecimu t: > 0,1 ¢, To ciaeayer mub0 yBEIUYUTh TOK CpabaThIBAHUS OTCEYKH JIO Ta-
KOr'o 3HA4eHHs, IPU KOTOPOM 00ecIeunBaeTcs paciulaBieHHe BCTABOK MpeloXpaHHUTeNeil 10 Mo-
MEHTa OTKJIIOYEHHS 3aluiiaeMoi JuHuM (T.e. He Oonee 0,1 ¢), mubo yBennuuTh Bpems cpabaTbIBaHHS OT-
CEUKH.

YCTaBKH 3aIIUT OT MOBHIIIEHHUS TOKA BBOJATCS B YCTPOWCTBO B BHJIE 3HAYCHUH, PACCUNTAHHBIX IO
dopmynam (3) u (4).

UyBCTBHTEIBHOCTh TOKOBBIX OTCEUYEK OIEHHBAETCS KOAIP(PUIMEHTOM UYyBCTBUTEIHHO-
CTH, TpeOyeMble 3HaUEHUs KOTOPBIX yKa3aHbl B [1Y D, a Takxke NpOTSHKEHHOCTHIO 3alUIAeMOM 4acTH
JUHUM 3eKkTponepenaydn. Koo guuneHnT uyBCTBUTENIBHOCTH ONPEIEIIeTCs 0 BhIpaxeHuto (5).

J1J1s TOKOBBIX OTCEUEK, YCTAaHABIMBAEMbIX HA MOHIKAIOUINX TPaHCPOPMATOPaX U BHITTOIHSIOIINX
(GYHKIIMM OCHOBHOUM OBICTPOJEHCTBYIONMIEH TOKOBOW 3amUTHI (MU OTCYTCTBUM AuddepeHnaib-
HOM 3alllUThl), YYBCTBUTEIBHOCTh OIpEAEsAeTcs M0 TOKY Haubosee HeOJIaronpusaTHOrO BUja MoBpe-
XKIEHUsI — Kak mpaBuiio, nByxdaznoro K3 na BeiBomax BH Tpancdopmaropa (touka K2 Ha pucynke
10.6) B MUHUMAaIEHOM, HO PEAIbHO BO3MOKHOM PEKUME paObOThI SHEPTOCHCTEMBL. 3HadeHne K03 duim-
€HTa YYBCTBUTEIBHOCTH JOJKHO ObITh 0K0J0 2,0. Takue e TpeOoBaHMS CYIIECTBYIOT AJII TOKOBBIX
OTCe4eK Ha OJIOKax JMHUSA-TpaHCHOopMaTop.

Jl1st TOKOBBIX OTCceuek 0e3 BBIACPKKH BPEMEHHU, YCTAHABIMBAEMbIX Ha JIMHUSAX dJIEKTpoIepena-
YU U BBITOJHSIONUX (YHKIHUH JOMONTHUTENBbHBIX 3amuT (pucyHok 10.5), kodpdunueHT 4yBCTBU-
TEJILHOCTHU JIOJKEeH ObITh 0Koyo 1,2 mpu K3 B MecTe ycTaHOBKM OTCEYKH B HanOoJjiee OJaronpusTHOM
10 YCJIOBUIO UYBCTBUTEIILHOCTH PEKUME.

Jns onieHku 3 PEKTUBHOCTH TOKOBOM OTCEYKH, YCTAHOBJIEHHOW Ha JIMHUU JJIEKTpoIepeaa-
4H, TOJIE3HO OMPENEIUTh 30HY JEUCTBUS OTCEUKH B MPOILEHTAaX OT BCeW IMHBI JUHHUU. [IpoTskén-
HOCTB 30HBI JCUCTBHSI OTCEUKH 3aBHCUT OT XapakTepa U3MEHEHUS PacUEeTHBIX 3HAYEHUH TOKa MpHU Iepe-
MmereHnu Touku K3 Brosp 3ammuimaemoit auaun. [1o HeckonbkuM 3HaueHusIM Toka K3 ctpoutcst kpuBas
cnaga Toka (pucyHok 10.5). Moryr ObITh TOCTpOEHBI ABE KpuBHIE: i Tpéxda3zueix K3 B Makcu-
MaJIbHOM peXuMe padoThl SHeprocucTeMbl U st nByx(paszueix K3 B MunnMansHOM pexxume. Crenyer
YUUTBIBATh, UTO MOTPEUIHOCTH TpaHchopMaTopa TOKa He JoKHA npeBbimarh 10%, ¢ yBenuuyeHueM mno-
I'PEIIHOCTHU TpaHC(HOPMATOPOB TOKA 30HA JCHCTBUS OTCEUKH YMEHBIIAETCS.
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10.2.2 Otceuka ¢ BbIAEPKKOIl BpeMeHH HA JIMHUSIX dJIeKTponepeaadu

HeGonpmiast Belep)KKa BpeMEHH TO3BOJISET 3a/iepKaTh CpabaThbIBAHUE OTCEUKU IMOCIEAYIOIICH
muann (JI1 va pucynke 10.5) nmpu K3 Ha npeapinymmieit muauum JI2 nis Toro, 4ToOsl ycnena cpadboTaTh
MTHOBEHHAsi OTCeuka TMoBpexaéHHOW ymHuU JI2. JIns oTceuku ¢ HEOOJBINOW BBIICPKKOW BPEMEHU
MOXHO BBIOpaTh 3HAUYUTEIHHO MEHbIIIEE 3HAUEHHUE TOKAa cpabaThiBaHUS 1O CPABHEHUIO C TOKOM Cpa-
0aThIBaHUS MTHOBEHHOM OTCEYKH 110 HECKOJIbKUM MIPUYHHAM.

Bbiepskka BpeMeHU OTCEUKU PACCUUTHIBAETCS CIEAYIOIIUM 00pa3oM:

tesos) =leso) T AL, (12)
r71€ togz0) - BPEMst CpabaTBIBAHMS OTCEUKH €3 BBIICPKKH BPEMEHH;

At - CTYIIEHb CEJIEKTUBHOCTH.

Tok cpabarbiBanus no BeipakeHuo (10) BeIOMpaeTcs U3 yCcIoOBUS OTCTPOHKH OT TOKOB Ipu K3 B
Oosiee ynan€HHBIX TOYKax, Hampumep npu K3 B KOHIE 30HBI JCHCTBUS MTHOBCHHOW OTCEUKH MPEABIY-
uieit muuauu JI2 (pucynok 5), npu K3 3a TpanchopmaTopom npuéMHOM MOACTaHIIMK WU TpaHc(hopmaTo-
POM Ha OTBETBIICHHH 3alMINACMOUN JIMHHUH, UMES B BUAY, YTO TpaHC(HOpMATOPBl 000pyIOBaHBI OBICTPO-
JNEHCTBYIONIMMH 3aluTaMu. MOXHO BBIOMpATh TOK CpadaThbIBaHUS OTCEYKU C BBIAECPIKKON BPEMEHU Ha
MOCJICAYIONIEH JIMHUM TI0 BBIPAXKEHUIO (2), T.€. MO YCJIOBHIO COTJIACOBAHUS YYBCTBUTEIBHOCTH C
MTHOBEHHOM OTCEYKOW Ha mpeablaynieil nuHuu. [Iprumep kapThl CEIEKTUBHOCTU MPUBEAEH HA PUCYHKE

10.7.
OH T—= H—= =
1> 1> 1>

A 1> B 1> B 1>
I=> : [3> | 3>
" |
1>
Iy SIS (N——
r t- I At
I , |
I > :
I>3> l 0,15¢ |
0c 1 At I ' |
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P HCYHOK 10.7 — PacueTHas cxema u KapTa CCJIICKTUBHOCTU CTYIICHYATLIX TOKOBBIX 3allIUT JINHUN

Kax BumHO u3 pucynka 10.7, UMEHHO CpeqHssl CTYIEHb TPEXCTYIIEHYaTONH TOKOBOM 3aIuThl (1>>)
MOKET 3HAYUTENIbHO YCKOPUThH oTKItoueHre K3 Ha nuHum.

B nomonHeHue Kk 3TOMY HY)XHO OTMETHUTb, UYTO JUIsl OTCEUEK C 3aMeieHHueM He TpelOyercs
BBIMOJHEHUs ycloBus (11) oTCTpolKH OTCEYKH OT OpOCKOB TOKa HaMarHMYMBaHMS TpaHchOpMaTo-
POB, MOCKOJIBKY 3TH TOKU ObICTpO 3aryxaroT. Ha nuHuAX ¢ TpaHcopmaropaMu Ha OTBETBJICHUAX MpPH
BBINIOJIHEHUH 3alllUThl TpaHC(OPMATOPOB C IMOMOIIBIO IUIABKUX IpeJoXpaHuTeneil (HampuMep, THUIa
ITKT-10 wmm I[ICH-35) u npu K3 B Tpanchopmarope ceneKTUBHOCTh MEX/Ty IUIABKUMH NPEJOXPAHUTENS-
MU ¥ TOKOBOW OTCEUKOM MUTAIOIIEH JTMHUH MOYKHO O0ECTICUnTh OJIaroiapsi 3aMeJICHUI0 IEHCTBUS OTCEU-
KH.

10.3 IIpumep pacuera ycTaBoK 1Jis HanpaBJjeHHoil MT3 ¢ 3aBucumoii Bpemsi-

TOKOBOM XapaKTEePUCTUKOU
Tpebyercs paccuuTaTh YCTaBKH JJIsi HAIIPABICHHOM 3aIIUThI, YCTAHOBICHHON Ha MOJACTaHIUU B
(pucynox 10.7), wumeromeld IBYXCTOpOHHEE NUTaHWE. MaKCHUMaJIbHBIA pabOYMii TOK IOJICTaH-

wn l ;0 =100A. CBa3b MeXIy MCTOYHMKAMU MUTAHUS M TIOJACTAHIMENR OCYIIECTBISETCS BO3yIN-
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HBIMHU JIMHUSMH JJICKTpOIepeaad, UCIoJHEeHHbIME TTpoBoaamMu Mapku AC-70/11 co crnegyrommmu ma-
pameTpamu:

-yJeIbHOE aKTUBHOE CONPOTHBIIEHHE poBoaa I, =0,468 Om/km;

-yJeIbHOE MHAYKTUBHOE CONPOTHBIEHUE TpoBoja X, = 0,378 Om/km.

PaccuuThiBaeTcst TOK cpabarbiBaHus 1Jis HarpaBieHHOH MT3:

_ Ky K :%.100=139A

IC.3 k pab.maxc
B

Bri6upaercst Bpemsi cpabaThiBaHus 3amuThl it MT3 ¢ 3aBHCHMOI BPEMSTOKOBON XapaKTepH-
CTUKOM:

10k
CP _Iﬁ_OB!
ICP ’

rae K — ko3 GHUIUeHT, XapaKTepu3yoIInil BU 3aBUCUMOM XapaKTepUCTHKH (IPUHUMAET 3HaYeHHs OT 0
10 4000);
|, — BXOmHON (a3HBIH TOK YCTPOUCTBA;

| ., — BeMYMHA TOKA yCTaBKU 3aBUCHMOM OT ToKa cTynenu MT3.

rae K. —xoaduiueHt cxemsr;
Nt — ko3 urmenT Tpanchopmaiuu Tpanchopmaropa Toka.
3a pacueTHBI TOK uepe3 3allUTy NpPUHUMAeTCs MaKCHUMallbHOe 3HaueHue Toka npu K3 B
Havasne npeasiaymeit tuaun Ab (230 A). Takum obpazom:

l ..=230 A

pacu

Bpems cpabareiBanus 3amutsl Ab npu K3 B Havane 3amumaemoit muHUM (levaxc=230A) onpene-
JsieTcs 1o TunoBoi xapakrepuctuke pene PT-80 paBHbM tc.;.1=0,65 c.
[Mpunnmas At=0,5 c, nosrydaem, uto s ycrpoiictea MP5 te;2 =0,65 + 0,5= 1,15 ¢ npu

|pacq = 230 A.
B coorBercTBHU ¢ (7a) paccunuThiBaeTcst KOG GUIUEHT K 115 XapakTepUCTUKH 3aIuThl bB:
I acd
t,o( I" -06) 115.10° (@—o,e)
k — C.32 — 139 — 121
10 10

Y CTOUTCS BPEMITOKOBAsI XapaKTepUCTHKa ycTpoicTBa MP5 (cM. pucynok 10.7a).
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Pucynok 10.7a - [Ipumep cornacoBaHust XapaKTepUCTUK ycTpoicTBa MP5 u arickoBoro
unayKkuuonHoro pene PT-80 mist HanpaBnennoit MT3

OrnpenensieTcst yroja MaKCUMaJIbHON YyBCTBUTEIIBHOCTH:

@py =360—¢@,,

X X 0,378
rae =arctg—L =arct L arctg —
e P IR, ITr, 290,468

@y =360— @, =360—39=321°

=39 ° - yrox TMHUM.

10.4 IIpumepsl pacyera padouMX YCTABOK CTYNEHYATHIX TOKOBBIX 3AIIMT JUHUI OT MekK-
ay¢asubix K3

Cayyaii 1. Ha npenpiaymeit (Hmkectoseit) muann JI1 ycTaHOBIeHa 3allTa ¢ WHYKIMOHHBIM pefie
PT-80 ¢ oOpaTHO3aBHCHMO¥ BpeMITOKOBOM XapakTepucTikoi (pucyHok 10.8) ¢ M3BECTHBIME yCTaBKaMH, a Ha
NocTIeyroIel (BBILECTOSIIEH) JIMHUM 2 Hajo BbIOpaTh OOpaTHO3aBUCHUMYIO XapakTepucTuky MT3.
[Ipeanonoxum, 4To TOK cpabaThIBaHUS 3aLIUTHI 2 yxKe BbIOpaH 1o ycnousM (1), (2) u (5) u paBeH, Hanpu-
Mep, 120 A (nepBUYHBIX).
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Pucynok 10.8 — Ilpumep cormnacoBaHus XapakTepHCTHK ycTpoiictBa MP5 1 nnuckoBoro
uHayKImonHoro pene PT-80

3a pacyeTHBIN TOK uepe3 3alUTy 2 MPUHUMAETCS CyMMa TOKOB: MAaKCUMAJIbHOE 3HAYEHHUE TO-
ka npu K3 B Hauane npenpiaymieit muann 1 (200 A) mmroc TOK HArpy3Kd HEMOBPEKICHHBIX TPEIbITY-
X uHui (20 A). Takum o6pazom:
I . =200+20=220 A

pacu
Bpewms cpabateiBanus 3amutsl 1 mpu K3 B Havasne 3amumaeMoit TUHUH (| macc= 200A) onpenersi-
eTcs 1o TunoBoil xapakrepuctuke pene PT-80 paBHbIM tc.51=0,8 ¢ (pucynok 10.8). [Ipunumas At = 0,5 c,
noxryqaem, uto st yerpoiictBa MPS te;2 = 0,8 + 0,5= 1,3 ¢ iput lpacy = 220 A.
Bribupaercs ko dunment K 11 xapakTepuCTUKH 3aIUTH 2 B COOTBETCTBHH ¢ (HOpMyIoi

(7a):
| ooy 22
tc.32 ( Ip _016) 1,3103 (70_0;6)
k — .32 — 120 =160
10 10
ITo 3aBucumoctu (7a) cTpoUM BpEMATOKOBYIO XapakTepucTuKy MP.
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Cayuail 2 omiyaercs OT npenpiayuiero ciaydas 1 tem, uro B pene PT-80 3amutel 1 BBeneHa B
neiicTBue "oTceuka" - AIEKTPOMArHUTHBIN JIEMEHT MIHOBEeHHOro jaerictBus (I>>) ¢ Tokom cpabaThl-
BaHMS, B 2 pa3a OOJBIINM, YEM TOK cpabaThIBaHUsI MHIYKITMOHHOTO 31eMeHTa (lco=160 A)

2

I>
I>>
I>>>
220a | N2
10 xB
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I>>
oo d
\\
1600 \ - 2\
N [
1600 \ 2 : _ 1>
M T
1400 1 »
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Pucynok 10.9 — IIpumep cornacosanus xapakreprctuk MP5 u pene PT-80 ¢ ucnons3oBanmneM "orced-

K1

XapaxTeprucTrKa 3amuThl | mokaszana Ha pucynke 10.9.
Omnpenensiem Bpems cpadbatbiBanust M T3 3amutsl 2 Mo YCIOBHIO:

tc.3.2 = tc.s.]

+At=0,9+0,5= 1,4 c,

rae tcs1 - Bpemst cpabareiBanus 3amuThl 1 pu Toke K3, paBHOM TOKY
cpabarteiBanus orceuku B pene PT-80, T.e. 160 A (pucynok 10.9).
Koadpument k onpenensiercs no popmyre (7a):

k =

IaC‘t
oo ([ -08) 14.10°.(2F 20 g5
c.32 — 120 =126
10 10
123 www.bemn.by
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Jlns cpaBHEHHs MOKa3aHa XapaKTEPUCTHUKA 3aIUThI 2 U3 MPeIbIAyLEero ciryyas 1, KoTopas uier He-
CKOJIBKO BBIIIIE (INTPUXITYHKTHPHAs KpuBast 2'). CHIKeHHe BpeMeH! cpabaThIBaHMs TOCIISTYIOIIEH 3aIlUThI 2
JOCTUTHYTO B JJaHHOM Cilydae Orarofaps Hamuuuio orcedku ¢ teo = 0 ¢ y npensiaymeit 3amuTs! 1. Ho emé
Oornee 3HAYUTETHLHOE CHIDKEHHE BPEMEHM cpalaThIBaHHS 3alIUTHI 2 JOCTUTAETCs MMOCTPOCHHEM ABYX WU
TPEXCTYNEHYATON TOKOBOM 3aIIIUTHI.

Bribupaem Tok cpabarbIBaHMs JJI OTCEUKHU |>> 3amuThl 2 M0 yCIoBHIO (2) COINIaCOBaHUS C OT-
CEUKOM 3aIUTHI 1:

l.,,=x,.-(.,+1,)=1.3-(160+20) =234 A

ITpu BBIOpaHHOM TOKE CpabaThIBaHUS OTCEUKA 2 OKA3bIBAECTCS] HEAOCTATOYHO HA/IEKHO OTCTPOESHHON

ot K3 B Hauvase npeapiyien auauun JI1:

c.02

k, = L = 234 =117
I, 200

OO6bIuHO cumTaercss goctatoudbiM  ky>1,2. TlosToMy cremyer BBECTH HEOOJBINOE 3aMeICHHE

JICACTBUS ATOM OTCEYKH, BHIOpPAB IO BBIPAKEHUIO (8):
tco2 = teo + At =0+(0,2+0,3) = (0,2 +0,3) ¢

B ycrpoiictee MP5 nmeercs emé ogHa otcedka |>>>, st KOTOpoit ciemyer BIOpaTh TOK cpada-

TBIBAHUSA 110 YCJIOBHIO OTCTPOMKHU OT MakcuMasibHOro Toka K3 Ha JI1:
lc.0.3> Ku “lcatae = 1,3 - 200 = 260 A

XapaxkTepUCTUKH 3alUT MoKa3aHbl Ha pucyHke 10.9.

Cayuaii 3: Ha nuraroreM arnemente 2 (pucyHok 10.10) ycranoBneHa MakcUManbHas TOKOBAs 3aIlIUTa C
HE3aBUCUMOM XapaKTEpUCTUKOM ¢ 3aaHHbIMU ycTaBkamu: 600 A (epBuyHbIX), 1 C.

Heo6xonumo BeiOpath oOpaTHO3aBHCUMYIO Xapaktepuctuky MT3 ycrpoiictea MP Ha nipeabiay-
et (Hmxecroseil) auaun JI1, kotopas obecneunBaia Obl HEOOXOJUMYIO CEIEKTUBHOCTD € 3aILUTON
MUTAOIIETO (BBIIECTOSIIIET0) dJIeMEHTa 2.

CryneHb celeKTUBHOCTH At MeXIy xapaKTepucTUKamMu 3auT 2 u | gomkHa oOecrieunBaThes
npu Toke K3, paBHOM TOKYy cpabaThiBaHUS BBIIIECTOSIICH 3alIUTHl 2 MUHYC TOK Harpy3Kd HEMOBpe-
X IeHHbIX 31eMeHToB (puc. 10): Ik = 600 - 200 =400 A.

Bpewms cpabGaTeiBanus 3amuThl 1 mpu 3ToM Toke K3 BpiOMpaeTcs 1o yclIOBHIO CEeKTHBHOCTU:

t.,,=t..,—At=1-03=0,7¢c
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Pucynok 10.10 — IIpumep cornacoBanusi 0OpaTHO3aBUCUMOM XapaKTepUCTUKH ycTpoiictBa MP 1 Hesa-
BHCHUMOM XapakTepucTUK MT3 mocieayromero sJaemMeHTa

[Ipennonoxum, 4To TOK cpabaTbiBaHus 3amuThl 1 He O6osee 125 A. Jlns Hee onpenensercs
no popmyie (7a) koapdurmeHt K:

I acuy
tc.32 ( IP _016) 0,7103 (4700_0,6)
k — c.32 — 125 :182
10 10

Kpusas 1 mocrpoena na pucynke 10.10.

VYueT BIUSHHUA Harpy3KU O4eHb Ba)KEH JUIA 00ECIIeUeHUs CENIEKTUBHOM padoThI 3aluT ¢ 00paTHO-
3aBUCHMBIMU BPEMSITOKOBBIMU XapaKTEPUCTUKAMH, TaK KaK BpeMsl CpaOaThIBAaHHSI STHX 3aIIUT 3aBHCUT OT
SHAYCHUA MMPOXOAALICTIO TOKA. Ecmu 651 MbI HC Y4JIU BJIMSHUC TOKA HArPY3KHU HCTIOBPCIKACHHBIX JIMHUN
(200 A B 3TOM TIpHMEpE), TO MOTJIH ObI OITMOOYHO BHIOPATh KOHTPOJBHYIO TOUKY ¢ mapamerpamu 0,7
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c u 600 A 1 mocTpouth xapaktepuctuky 1' (mrpuxoBas auaUS Ha pucyHke 10.10). Ognako mpu Toke
K3, paBaom 600 A, korja mpuxoauT B IeWCTBHUE 3amuTa 2 U cpabaTeiBaeT yepe3 1 ¢, yepes 3amury 1
npoxoaut He 600 A, a (600 - 200) A, T.e. 400 A. IIpu 5TOM TOKe BpeMsi CpabaThIBaHHS 3alIUTHI 1 C
omrO0YHO BhIOpaHHON xapaktepuctukoil 1' Oyzer Gosee 1,1 ¢, m 3ammra MOMPOCTY HE ycCHeeT
cpaboTarh paHbIlle, YeM 3amuTa 2 (BBIIICCTOSINAS ).

10.5 PexkoMeHaauuu Mo pacyéTy yCTaBOK 3alMTHI OT 3aMbIKAHUI HA 3eMJII0

B snextpuueckux cersx 6-35 kB, paboraomux ¢ M30JIUPOBAHHON HEHTpaJbIO, 3HAYCHUS
TOKOB oxHo(da3Horo 3ambikanus Ha 3emito (O33) nHeBenmuku. OmHako O33 mpeacTaBisioT OOJIBITYIO
OIAaCHOCTH JJIs1 000PYIOBaHUS FIEKTPUUECKUX CeTel U A HaxoAsmuxcs Boau3u mecta O33 mroaeit
U KUBOTHBIX. B cBsi3u ¢ »TuM I[lpaBuina TexHUUECKON 3KCIUTyaTallUM 3IEKTPUYECKUX CTAHIMN U ce-
Tel TpeOYIOT B OJTHUX CIy4yasx OBICTPO aBTOMAaTHuYecKH oTkiovarh 033, a B Ipyrux - HEMEUJICHHO
IPUCTYNAaTh K onpeesieHuto npucoeanHenus ¢ O33 u 3aTeM OTKIII0YATh €ro.

10.5.1 TpeOoBaHus K 3a1MTAM OT 3aMbIKAHUI HA 3eMJII0 B ceTsX 6-35 kB

B n1100b1X pexkumax paboThl HEUTpanu aomyckaercs neiictBue 3amuT oT O33 TONbKO Ha CUTHA,
3a HCKIIFOYCHUEM TEeX DJICKTPOYCTAHOBOK, KOTOPHIE MUTAIOT TOPPOpa3pabOTKH, Kapbephl, MAXThI, CTPOU-
TeJbHBbIE MeXaHU3MbI U T.1. Ha Takux o0bexTax O33 cOmpoOBOXKIAIOTCS BBHICOKMMH HAMPSKEHUSIMHU
MPUKOCHOBEHHS U IAaroBBIMHU HANPSHKCHUSIMU, KOTOPBIC MOTYT OBITh MPUYMHONW HECYACTHBIX CITyJacB.
[TosToMy noKHA BBIONHSTHCS celeKThBHas 3amuTta oT O33 ¢ neiicTBUeM Ha OTKIIIOUEHHE TTOBPEXKICH-
HOTO TMPUCOCTUHEHUS 0€3 BBIICPKKH BPEMEHH | €IIe JIOTIOJTHUTEIIbHAS pPe3epPBHAs 3aIUTa, OTKII0YAI0-
1asi BCE MCTOYHUKH MUTaHUS (BBOBI) ITOICTAHIIMN ¢ HEOOIbION 3aaepxkKkoi (okoio 0,5 ¢).

[Tpu neficTBUM 3aIlIUTHI HA CUTHAJ MEPCOHAN 005S3aH HEMEIJICHHO MPHUCTYIHUTHh K OMPEIEICHUIO
npucoenuHenus ¢ O33. [Ipu HanmuunK CeTeKTUBHOM 3allIUTHI HA TUHUAX 3TO BBIMOIHIETCS MO MOKa3aHU-
SIM CHTHAJIBHBIX 3JIEMEHTOB, a MMPU OTCYTCTBUU CEIICKTHBHOW 3aIIUTHI - ITyTEM MOOYEPEIHOTO KPaTKO-
BPEMEHHOTO OTKJIFOUEHHS M BKIIOUCHUS TUHUM U (PUKCAIIUU TIPU STOM HAlpsKEHUS HyJIEBOM MOCTIeIoBa-
TEBHOCTH.

Takum oOpazom, 3amuthl 0T O33 MOMKHBI yIOBIETBOPSATH OCHOBHBIM TPEOOBAHUSM, KOTOPHIC
MIPENBSBISAIOTCA KO BCEM YCTPONMCTBAM PEJICHHON 3aIIUTHI:

CEeNEeKTUBHOCTD,

- ObIcTpoaeiicTBHE (0COOEHHO MTPU HeOoOXoauMocTH oTKItoueHus1 O33),

- YYBCTBUTEIHHOCTD,

- HAJICKHOCTb.

Hapsiny ¢ 5TuM npenbsBisitoTes TpeOoBaHMs, XapaKTePHbIE JJIsT COBPEMEHHBIX MUKPOIPOIECCOP-
HBIX 3aIUT (CaMOJUArHOCTHKA, 3allOMUHAHHE COOBITHH, MUCTAHIIMOHHOE IOJIydeHHe HH(OpMAIMH H

ap.).

B ycrpoiictee MPS peanu3oBaHbl 4eThIpe CTYNEHH 3alUTHl OT 3aMbIKaHWN Ha 3€MIII0, KOTOphIE
MOT'YT cpabaThIBaTh M0 U3MEPEHHOMY MJIM PACCUUTaHHOMY TOKY HYJIEBOW MOCIIEA0BATEIbHOCTH OCHOBHOM
4yacToThl. Bce CTymeHn MMEIOT He3aBUCHMYIO BPEMSITOKOBYIO XapaKTEPUCTHKY, BO3MOXKHOCTh IyCKa IO
HaINpPsDKEHUIO U BO3MOYKHOCTD OJIOKMPOBKH OT BHEITHETO TUCKPETHOTO CUTHAIA.

TokoBas 3amura, pearupyronias Ha AefCTByIOIIee 3HaUeHHE MOJTHOT0 TOKa HYJIEBOW MOcie10Ba-
TETHHOCTH MPOMBITIIIEHHOH YacToThI (3lo), mpuMeHsieTcs B ceTsx 6-35 kB, paboTaromux B pexxume "M30-
JIMpOBaHHAas HEUTpalp'" U B pexxnme "HelTpainb, 3a3eMiIeHHas yepe3 pe3ucTop.

Br100p ycTaBKH 3allIMThI OT 3aMBIKAHUI HA 3€MJTIO TIPOM3BOIUTCS 10 CIEAYIOLIUM COOOPAKEHUSIM:

a) 1o ycJIOBHIO HecpaOaThIBaHus pH BHeIHeM O33:

1, >k, (13)

C.¢puo.maxc?

rre | — €MKOCTHOH TOK 3aMBIKaHUS Ha 3eMJII0 KOHKPETHOTO (puaepa;

c.pud.maxc
kKu — ko3 dunmeHT HageKHOCTH (IPUHUMACTCS PaBHBIM 1,5 IS 3aIIUTHI UMEIOIICH BBIACPIK-

Ky BpeMenu nopsiaka 0,3 cek u 6oiee).
Ecnu tpeOyercs HyneBasi BbIACpKKA BpeMeHH, TO Ky TOJDKeH OBITh yBeNnHueH 110 3-4 s OT-
CTPOWKH OT OpOCKa €MKOCTHOTO TOKa B TIEPEXOJHOM pPEXHME 3aMbIKaHWs Ha 3eMito. [10CKOIbKYy B
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OOJIBIITMHCTBE CITyYaeB 3allWTa JCHCTBYET HA CHTHAI, I1eJIecO00pa3HO BBECTH BBIICPKKY BPEMEHH, UTO-
OBl HE MIOHUKATh YYBCTBUTEIHLHOCTh 3aIUTHI.
0) 10 YCJIOBHIO CpabaThIBaHUS (4yBCTBUTEIHHOCTH):

I C
Ky = z (14)
C.3
KoaddunmeHnt uyBcTBUTENLHOCTH Ky TOJDKEH OBITH OOJIbINE JIMOO paBeH 1,25 miis kaOelbHBIX ce-
Tel, 1,5 ans Bo3aymHeix u 2,0 uist 3amut ot O33 ABUrartesneii ¢ AeCTBUEM Ha OTKIIIOUCHUE.
YcraBka BBOAMMAS B YCTPOMCTBO PaCCUUTHIBACTCS:
- JUIt ©I3MEPEHHOT0 TOKA 10 HYJICBOMY KaHAIY:

I _ I C.3.
yCcr — I '
Hy " Krrun
rae ln, - HoMHHaAJIBHBINA TOK YETBEPTOTO U3MEPUTEIBHOIO TOKOBOro BXxoza (1 wiu 5 A);
Krrgn ~ KO3 duumenT tpanchopmanuu TpaHchopmaropa TOKa HyJlIeBOH

IIOCICI0BATCIBbHOCTH.
- AJIA paC‘IéTHOI‘O TOKa HyJIeBOI>'I oCJIICA0OBATCIIBHOCTH .

I _ IC.')’.
ycr — 3| !
HOM.TT

rae | oy ;r - HOMMHAIIBHBIN IEPBUYHBII TOK (Qa3HOro TpanchopMaTopa TOKa.

HecmoTps Ha MeHblIee BiIMsSHME OpOocka eMKOCTHOIO TOKa Ha paboTy LHUGPOBBIX pesie Mpu
BHemrHuX 033, He Bcerga BO3MOXKHO OOECIEYHUTh CEICKTHBHOCTH (M30MpAaTeIbHOCTH) HEHa-
IIPaBJIEHHON 3alIUThl B CETH C M30JIMPOBAHHOM HEHUTpasIbl0, OCOOCHHO B CETSX ¢ HeCTaOWIIbHOU mep-
BUYHOU CXEMOH CETH U, CJIEIOBATEIbHO, NEPUOJUUYECKH U3MEHSIIOUIMMUCS 3HAUYEHUSIMU COOCTBEHHBIX
€MKOCTHBIX TOKOB OT/AEIbHBIX (PUIEPOB M CYMMAapHOIO €MKOCTHOTO TOKA, a TAK)KE B CETH C MaJIbIM KO-
nuuectBoM ¢uaepos. Ilpu pezoHaHCcHON HacTpolke ayroracsiieil KaTyllKi JaHHbIM TPUHIUI BbIIOJI-
HeHud 3anmThl 0T O33 BooOIe He MOXET ObITh HUCMOJIb30BaH. HEBO3MOXKHO 00€CTIeUnTh CEIEKTUBHYIO
(u30uparenbHyI0) paboTy TOr0 THIA 3aLIUTHI B CETAX C NapauieabHo pabotaromumu ¢puaepamu 6(10)
kB u B cetsix ¢ eme 6osnee cnoxHON KOH(UTypanuuei.

JIns cerell ¢ KOMIIEHCUPOBAHHOW HEUTPAJIBIO BBINICYKA3aHHBIA NMPHUHIMI HE TOAUTCS, TaK Kak
BEJIMYMHA TOKA Ha MOBPEXAEHHON JTMHUU MOXET ObITh MEHbIIIE, YeM Ha HEMOBPEXKIEHHOM, a HaIllpaBJie-
HHUE ITOr0 TOKa MOKET ObITh KAKUM YroJHo. [lJis HUX ucCnosb3yeTcs TOT (akT, YTO PEaKTop B HEUTpaiu
KOMIIEHCUPYET TOJIBKO OCHOBHYIO TapMOHHKY TOKA, a BBICIIME TapMOHUKH OCTaroTcs. BenmnunHa Toka
BBICIIIMX TAPMOHHUK HE MOCTOSIHHA, & 3aBUCUT OT CXEMbI CETH, TOKa Harpy3KH, YPOBHS HalpsyKEHUs Ha
IIMHAX, T03TOMY BEJIMYMHA TOKA B 3allUTe KojeOieTcs u, B o0IeM ciiydae, OlleHKa YyBCTBUTEIbHOCTH
3aIUTHI TT0 a0COMIOTHOMY 3aMepy TOKa HEBO3MOKHA. YacTo €IMHCTBEHHBIM METOJIOM HACTPOUKHU TaKOM
3aILUTHI SIBJISIETCS OIBIT 3aMbIKaHUS Ha 3€MJIIO, IIPH KOTOPOM OIPEAEISAIOTCS BEIUYMHBI TOKOB BBICIINX
FapMOHHMK Ha TMOBPEXJIEHHOM U HEMOBpeXAeHHbIX ¢uaepax. Hanbonpmmuit 3ddext npu npuMeHeHUn
METO/a BBICUIMX TapMOHMK, JaeT MPUHIIMII CPaBHEHUsI BEIMYMHBI ToKa Ha (uaepax. Ero MoxHo opra-
HU30BaTh HA MOJICTAHIIMOHHOM YpOBHE yrpaBieHus. B nmo0oM ciyyae BelTMYMHA TOKA BBICIIUX TapMo-
HUK Ha MOBPEXJICHHOM (uiepe Oobliie, 4eM Ha HEMOBPEKICHHOM.

BennunHa ycTaBKM 3alIUTHI OT MOBBIIIEHUS! TOKA BBICHIEH FApMOHUKH MOXKET ObITh pacCUMTaHa
CIIEAYIOIINM 00pazoMm:

I
chm. = kH {—W’ (15)
HOM
riae kuy — koapdurment vanéxuoctu (ku=3-3,5);
IrsaM — TOK BBICHICH TAapMOHWUKH, W3MEPEHHBIM B MECTE YCTAaHOBKHM 3allWThl, B
HOPMaJIbHOM PEKUME.
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10.5.2 PacuyéT ycTaBOK HANpaBJIEeHHOM 3aIUTHI OT 3aMbIKAHWI HA 3eMJTI0 B ceTsX 6-35 kB

10.5.2.1 Bri6op yriia MaKCMMaJIbHOW YyBCTBUTEJIbHOCTH

JI1s 3a1UT HYJIEBOM I1OCIIEN0BATEIBHOCTH, PEarupyOIUX KaK Ha aKTUBHYIO, TaK U Ha €MKOCT-
HYIO COCTAaBIISIIOIIME TOKOB 3aMBIKAHHS Ha 3EMIII0, YIOJ MaKCHMAaJIbHON YYBCTBUTEIBHOCTH Qyy = 45°
(pucynok 10.11).

JJist 3a1UT HYJIEBOW MOCIIEA0BATEILHOCTH, PEarnpyIONIMX Ha aKTUBHYIO COCTABIISIONIYI0 TOKOB
3aMbIKaHUs Ha 3€MIII0, YTOJl MAKCUMAJIbHOW YyBCTBUTEIBHOCTH Pyy = 0°.

K LWMHAaM

—T1 30HQ
-HeuyBCTBUNTE/NNbHOCTH

I0 CIrd

Pucynok 10.11 — 3oHa cpabaThIBaHUS HAMTPABICHHOH 3aIIMTHI OT 3aMBIKaHUH Ha 3EMITIO.

10.5.2.2 BpiOop ycTaBKH 110 TOKY cpadaTbIBaHUS
MuHMMaNbHBIM TOK cpabaThIBaHUS HANpaBJIEHHBIX TOKOBBIX 3alllUT HE TpeOyeTcs OTCTpauBaTh
OT €MKOCTHOTO TOKa 3aIlMIIAeMOr0 MPUCOCIMHEHUS MPH BHEITHEM 3aMBbIKaHWU Ha 3eMiro. Ero Hamo

OTCTpanBaTb OT CYMMApHOTO MAKCUMAJIbHOT'O TOKa HeOaaHca IH6’ KOTOpBIfI MOZKCT IIPOTCKATH I1O pac-

CMaTpUBAEMOMY YCTPOMCTBY 3amuThl npu BHemIHeM O33 M BEKTOp KOTOPOI0 MOXKET pacrojaraTbCs B
npesenax 30Hbl CpabaThIBAHUS 3aIIUTHI:
I = kH : IH6 ' (16)

rie ka— KoapuuueHT 3anaca, 3HayeHHE KOTOPOTO MOKHO IMPHHATH PaBHBIM 1,1-1,15.

OTCTPOUTHCST OT AKCTPEMATBHBIX HEOATaHCOB, BOSHUKAIONINX, HATIPUMED, IPU SIBICHHIX (ep-
pOpe3oHaHca, Kak MPaBHUJIO, HE YIAeTCd, HO OT «PAJOBBIX» HEeOalTaHCOB OTCTPOUTHCS HEOOXOIMMO.
CH0XHOCTHh B TOM, YTO B MPOIECCE TMPOSKTHPOBAHMUS 3AIIUTHI OOBIYHO HET TOCTATOYHON WH(MOpMAIHN
JUIS. BBIUMCIIEHUS] HEKOTOPBIX COCTABISIONIMX CYyMMapHOro HebajaHca M OINpeneNiTh TOK HebalaHca
Jare MPUXOIUTCS YKe B MPOIIECCe IKCILTyaTaIiui, Kora HeoO0xoaumast WHGOopManus JOCTYITHA.

B nporiecce mpoeKTHpOBaHUS 3aIUTHl MOXHO HCXOIUTh U3 00paTHOTrO: o0ecreyeHns HeooXo-
JMMOW YyBCTBUTEIBbHOCTH:

czmin

!
Ic3 min = Iﬁ ' (17)
q
rie kq — HopMupyemslii ko3¢ ¢punreHT ayBcTBuTeNbHOCTH (Ky = 1,5-2);
|/, — cymMMmapHBIil MUHIMAaJIbHBII €MKOCTHBIH TOK CETH 32 BEIYETOM
€MKOCTHOTO TOKa 3alUIAeMOT0 PUCOEAUHEHHS B PEaIbHOM
«MUHUMAIILHOM» PEKUME CETH.
B nmporecce axcrmmyaramuy npunercs yoenuThCs B TOM, 4TO BRIOpaHHOE 10 yciioBuio (17) 3Ha-

yernue | COOTBETCTBYET TakxKe ycioBuIO (16), T.e. 3ammTa He cCpadoTaeT M3JHIIHE IPU BHEITHIX

czmin

3aMbIKaHUAX Ha 3EMJII0 OT PCAJIbHO CYHICCTBYIOIHUX B CCTU HeOalaHCOB.
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[Ipu pacyere ycTaBOK 3amIuThl BO3IYIIHOW JIMHUH, Kpome coOmoaeHus ycioBuit (16), (17),
HE0OXOIMMO pacCUUTaTh MAaKCUMAIBHOE TIEPEXOTHOE COMPOTHBICHNE Rrep, Ipu KOTOpOM 3amuTa 0y-
JIeT CIIOcOOHa OTKJIIOYHUTh 3aMbIKaHHE Ha 3€MIII0 U IIPOBEPHUTH, COOTBETCTBYIOT JI OHU YCJIOBUSAM JKC-
rryaranuu. JKemnatenbHo, 4ToOBI 3amuTa ObUIa CIOCOOHA «YyBCTBOBAThY» 3aMBIKAHHWE HA 3€MIIIO Yepes
MEePEXO0HOE COMPOTUBIIEHUE MOopsiKa 3—5 KOM.

10.5.2.3 Bpi6op ycTaBKH 10 HANPSIZKEHUIO CPAOATHIBAHUS 3aIIIUTHI

OnbIT MOKa3bIBACT, YTO HEOATAHC 110 HATPSHKEHUIO HYJIEBOH MOCIEIOBATEIIBHOCTH YPE3BBIYANHO
peaxo (mpu oTCyTcTBUU (peppope3oHaHca) mpeBbllaeT 3HaueHue 2,5 B. B cBsi3u ¢ 3TuM MOXXHO mpu-
HATh Ucsmin = (5...7,5) B. Ilpu aToM ciaeayer umMeTh B BUY, 4TO yCTpoicTBO MP Oyner 4yBCTBUTEb-
Hee CTaHJapTHBIX yCTPoCTB curHanu3auuu 1o 3Uo, umeronux ycraBky nopsiaka 20 B. T.e., nanpumep,
pu cpabateiBaHuM ycTpoiicTBa MP5S Ha curnan, ycTpoicTBO CUTHAIM3AI[UU MOXKET U HE CpaboTaTh.

10.6 PexomeHaanuu mo pacyéTy yCTaBOK 3alIMTHI OT NMOBBIIIEHHS TOKA 00paTHOM mocJe-
A0BATEIbHOCTH

YerpoiictBo MPS nMeer aBe cTyneHU ¢ HE3aBUCUMBIMH BbIIEpKKaMu BpeMeHH. Kaxnas cTy-
[IEHb MMEET BO3MOXKHOCTh OJIOKMPOBKM OT BHEIIHErO JUCKPETHOrO0 CUrHaia (Iycka OT MHBEPCHOIO
CHTHaJIa), MyCKa 0 HaNpsKEHUIO0 00paTHON MOC/Ie0BaTEIbHOCTH.

[ToBbIlIEHHBIE YPOBHU HECUMMETPHUM MUTAIOIIETO HANPSYKEHUS! ONAcHbI JUIsl ABUTaTeIe yBeau-
YEeHHWEM YpPOBHS BHOpALMU W HarpeBa. 3aBOJ-M3TOTOBUTEINb JBUTATelsl OOBIYHO YCTAHABIMBAET JIOIY-
CTHMBbIEC 3HaYCHHUsI TOKOB OOPAaTHOW IMOCIIENOBATEIBHOCTH. B 3TOM ciyyae pacu€THbIC BBIPDKEHHS IS
YCTaBOK 3aIlUThl 00paTHOMN MOCIIE0BATEIbHOCTH CTPOSATCS] HA OCHOBE MACIOPTHBIX IaHHBIX JBUTATeIs.

IIpumep. PaccunTtaTh ycTaBKM 3allUTHl OT HOBBILIEHMS] TOKa OOpaTHOW MOCIEA0BATEIbHOCTU
s asuratens ¢ lnom=545 A, ¢ JUIMTENbHO OMYyCTUMBIM TOKOM OOpaTHOM IOCIEI0BaTENIbHOCTH
Imigome = 0,11-Inom # TOKOM 0OpaTHOW TOCIIEIOBATEIBHOCTH, JOIMYCTUMBIM Ha BpeMs 1 ¢ Ippjom
=0,55" Tnom. TpanchopmaTop Toka ¢ Ky =600/5.

Bennuuna ycTaBky, 1€WCTBYIONIEH HA CUTHA:

| —onz L Q11848 5 oy
Vs Kop 5 600
BennunHa ycTaBKM 3aIMTHI C BBIAECPKKON BPEMEHH, IEHCTBYIOIIEH HA OTKIIIOUEHUE:!
|, = araonz 1055545 5 _ ¢
: I H.MT3 KTT 5 600

Ecnu ctynens oT NOBBIIIEHHs] TOKa 00paTHOM MOCIIE0BATEIbHOCTH UCIIONb3YeTCsl st ObICTPO-
JEUCTBYIOIIETO OTKJIIOUEHUS MPH CHIIBHOM HECUMMETPUH, TO €€ YCTaBka cpadaThbIBaHHs JOJDKHA OBITh
ycTaHoBJeHa paBHON 60% OT BeIMYKMHBI HOMUHAIBHOTO (Pa3HOTO TOKA. DTO MO3BOJIHUT 00ECIIEUUTh Cpa-
OaTpIBaHUE CTYIEHM MPH MOJIHOM 0OpbIBe 0 HOU (pasbl. C apyroii cTopoHbl, 0OpbIB a3kl MOT OblI OBITH
BOCHPUHAT Kak Mexaydasznoe K3, mosToMy BelnynHa BBIIEPKKH BPEMEHU 3TOW CTYNEHU JOJIKHA ObITh
COIJIaCOBaHa C 3alUTaMU OT KOPOTKHMX 3aMbIKaHUH. 3Hau€HHE TOKa OOpaTHOM MOCIeN0BaTEeIbHOCTH
OTHOCUTENHHO (ha3HOTO TOKA MPU OOPBIBE OJTHOM (has3bl paBHO:

—il =0,58I

IZ_\/§ nazp

naep !

r71€ lwarp — HOMUHABHBIA TOK HATPYy3KH.

Ecnu 3amumaeMbiM 00BEKTOM SIBJISIETCS JIMHUA, TO TOKOBas 3alliuTa 0OpaTHOW MOCIeI0BaTeNb-
HOCTH MOXET CIYXXHUTh JJII ONPEICIICHUS HeCHUMMETPUYHBIX TOBPEKJICHUNA ¢ MaJbIMH BEIMYUHAMH,
HUKE YCTaBOK cpabaThIBaHUSI HAMPABICHHOW M HEHAIPABICHHOHN CTyNMEeHEeW MaKCHMMAaTbHBIX TOKOBBIX
3alIHT.

Benuunna Toka o0paTHOI mocienoBaTensHOCTH pH ABYX (hasHom K3:

I2=%IK=O,58IK,

rae |k — noxneli Tok aByxdasznoro K3.
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st Toro, 4ToOBl MPEIOTBPATHTH JIOKHOE CpadaThIBAaHUE MPHU MOBPEKACHUSAX B JPYTHX 30HAX
3alIUThI, YCTaBKa BBIACPKKH BPEMEHH JIOJKHA OBITH COTJIACOBAHA C MapaMeTpaMM JIPYrHX 3alIUTHBIX
PCJIC OT KOPOTKHUX SaMbIKaHPIfI, YCTaAaHOBJICHHBIX B CCTH.

Pacuer yria MaKCHUMaJILHOU YYBCTBUTCIIBHOCTU Py, [JIS1 HAIIPABJICHHBIX CTyneHeﬁ 3alllUThl OT
IIOBBIIIICHUA TOKA O6paTHOI71 MOCJICA0BATCIIPHOCTH OCYIICCTBIIACTCA 110 (bopMyne

Omy = 180° - 5 = 180° - arctg(Xn/Rn)
rac X — YACJIBHOC HHAYKTHUBHOE COITPOTHUBJICHUC JINHUH, OM/KM;
R — yaenbHOE HHIYKTUBHOE COMPOTHBICHUE JIMHUU, OM/KM

10.7 PekoMeHIaM1 M0 PACYETy YCTABOK 3aIMTHI OT 00pbIBA MPOBOAA

Urto0b1 00HApYKUTH OOPHIB MPOBO/IA, MOKHO MPUMEHHTH TOKOBYIO 3aIIUTY OOpaTHOM MOCeno-
BarenbHOCTH, OHAKO, HA ClIa00 HArpyKEHHOW JIMHUHU, TOK 0OpaTHOW MOCIe10BaTeIbHOCTH MPH 00pHI-
BE MPOBO/IA, MOXKET OBITH OJM30K K BETMYMHE TOKA HeOaJlaHCa B HOPMAJIbHOM peKuMe (00yCIOBICHHBIH
norpemHocTbio TT, Hecummerpueit Harpy3ku u T.7.) TakuM o0pa3om, U3MEpUTENbHBIN OpraH 00paTHOMN
IIOCJIEZI0BATEILHOCTH MOYKET HE OTBEYATh YCIOBHUSAM UYBCTBUTEIBHOCTH.

Crynenb oT 0OpbIBa MPOBOJA U3MEPSIET OTHOIICHHE TOKOB OOpAaTHOW TMOCJIEI0BATEILHOCTH U
npsimoii mocnenoBarenbHocTh (I2/11). [pu 0OpbIBE MPOBOJIA ATO COOTHOIICHUE MEHSCTCS B 3HAYUTEIIb-
HOM Mepe, YTO MO3BOJISIET 00ECIIEYUTh XOPOIIYIO UYBCTBUTEIBHOCTD.

CooTHOIIIeHHE TOKOB OOpaTHOM M MPSIMOM MOCJIEN0BATEILHOCTH TIPU OOPHIBE MPOBOIA OIpEie-
JII€TCA 110 BBIPAKEHHUIO:

| Z,

2 __ =0
)
l, Z,+Z,
rac ZOI/I ZZ COIIPOTUBJICHHUA HyneBoﬁ u O6paTHOI71 HOCHGHOB&TGHBHOCTeﬁ COOTBETCTBEHHO. Bennuuna

oTHouIeHUs 12/I1 MoXKeT U3MEHATHCS B 3aBUCHMOCTH OT MecTa MOBpexaeHus. [loaTomy sxenmarenbHO
HPUMEHATh Kak MOXXHO Oojiee 4yBCTBUTENBHYIO yCTaBKY. IIpakTHueckd, 3Ta MHHHUMAlIbHAs yCTaBKa
YIPaBJIIeTCs] ypOBHEM HOCTOSHHO IPUCYTCTBYIOIIETO B CETH TOKa 00paTHOM mocnenoBarenbHocT. OHa
MOJKeET OBITh OIpe/ie/iecHa PACUETOM CeTH HJIM M3MEPEHHUSMH B CTAUH Halaaku. M3MepeHust U pacuérsl,
B&KHO TPOM3BOJHUTH C YYETOM PEKUMOB MAKCHMAIBHOH HArpy3Kd U PeXUMa HauOOJIbIIeH HECUMMET-
PHU HArpy3KH:

l2/li=k, 12, []1

HOpM Hopm ! (18)
rie ka— KoapuuueHT 3anaca, 3HayeHHE KOTOPOTO MOXKHO MPUHATH paBHbIM 1,15-1,2;

l2, [li,_ — HauOoJbIIIEe COOTHOIIEHHUE TOKOB OOPATHOM U MPAMOM MOCIEI0BATEIBHOCTH

HOpM HOpM

B PEKHMMax MaKCUMaJIbHON HArpy3Ku 1 HauOoJbIIe HECUMMETPUN HArpy3KH.

I[J'IH o0OecreueHUs COrJIaCOBAHHMS C APYIrUMH 3allIUTHBIMU YCTpOﬁCTBaMH 151 YCTpOﬁCTBaMH aBTO-
MAaTHKHU H€O6XOJII/IMO OTCTPOUTHCA OT UX BBIACPIKEK BPEMEHU

t|2/|1 :tmax +At,
rae t..,, —Bpems cpabaThIBaHUS CTYMEHHU 3aIUTHI WJIM aBTOMATHKU C HAUOOJBIIEH BBIICPIKKOM
BPEMEHU.

B OonbIIMHCTBE CilydaeB HOCTATOYHON YCTaBKOM JJIsl 3alIUTHI OT 0OpbIBa MPOBOJIA SABISETCS OT-
Hourenue l2/11, paBroe (10-15) %, u 3axepxkka Ha cpabaTbiBanue, paBHas 60 c.

10.8 PexomeHAaI[UM M0 OPTAHU3AIMH ABTOMATHYECKOI0 MOBTOPHOI0 BKJIIOYEeHH S

B yctpoiictee MP5 npenycMoTpeHa BO3MOKHOCTh OCYIIECTBIIEHUS YETHIPEXKPATHOTO aBTOMa-
THYECKOT0o MOBTOpHOTO BKIIOUeHUs (AIIB) BeIKIIFOUaTENSI 3aIUIIIAEMOTO TPUCOSAMHEHHSI.

AIIB nMeeT ycTaBKH IO IJIUTEIBHOCTH MEPBOr0, BTOPOro, TPEThEro U 4eTBEpToro nukia AllB,
o JuiuTensHoCTH OokupoBku AIIB 1 o Bpemenu roroBHoctH AIIB.

[Tocne cpabarpiBanmss MT3 mpoucxomut myck AIIB. Ilpu 3ToM 3amyckaeTcsi TaiiMep MepBOTO
uukia (T1), KOTOphIil OTCUMTAB YCTAHOBIEHHOE BpeMsi, IEHCTBYET HA BKIIOUEHHUE BBIKIIIOYATENS IPUCO-
enquHeHus. OTHOBPEMEHHO C MOJlauyeld KOMaH/Ibl Ha BKJIIOYEHHUE 3amyckaeTcs Taimep Troros, KOTOPBI
OIIOKMpYET TaliMep MepBOro IUKIA W MOATOTaBIUBALT IIeMb Mycka Broporo 1ukia AIIB. Eciu B Teue-
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HHE BpeMeHHU TroroB HE MPOU3OINUIO OTKJIKOYEHHUs BbIKiIrouaTesns, To AlIB cumrtaercs ycnemHbM U
npousBoauTcs Bo3Bpar AIIB B cocTosiHuE TOTOBHOCTH.

Ecnu nepBoe BkitoueHHe ObLIO HA KOPOTKOE 3aMbIKaHUE, CHOBa cpabaTeiBaeT MT3 u npoucxo-
TUT IycK Taiimepa Broporo nukina AIIB (T2). Taiimep nepBoro mukia B 370 BpeMs 3a0J10KUPOBaH.

Taiimep BToporo nukia AIIB, orcunTaB ycTaHOBJIEHHOE BpeMsl, ICHCTBYET Ha BKJIIOUEHUE BbI-
kirouatenss. OJHOBPEMEHHO 3amycKaeTcs TalMep, KOTOpbli OyiokupyeT Ha Bpems Troros TailMepsl
IIEPBOTO U BTOPOIO LIUKJIOB.

Ecin u BTOpoe BKIIIOUEHHE OBLIIO Ha KOPOTKOE 3aMblKaHue, cpabdaTtsiBaeT MT3 u nmpousBoaut
otkimoueHue. Pabota no tperbemy u uerBépromy Kpaty AIIB mpoucxoauT aHaJoruaHo BTOPOMY.

Ecnu ueTBEpThIit KpaT ObLT HEYCIIENTHBIM, ITycka AIIB Gosbiiie He TPOUCXOIHT.

[To ucrevyenuto BpeMeHn Trorop Mocie MOCIEAHEr0 KpaTa, HE3aBUCHMO OT TOTO ObLIO BKIIOYE-
HHUE YCHEIIHbIM WU HEYCHEIIHbIM, TpoucxXoauT Bo3BpaT AlIB B ucxoaHoe coctostHue.

[Tpu pyunom win yepe3 CATY BkiIOYEHNH CHUIIOBOTO BBIKIKOYATENS 3allyCKAeTCs TaliMep, KOTo-
poiii Ha Bpemsi Tpiok Onokupyer AIIB. Takum oOpa3om, Mpu BKIIOYEHUH BBIKJIIOUATENS HA KOPOTKOE
3aMmbikaHue u cpabateiBanuu MT3 nycka AIIB ne npoucxoaut. AIIB Gyner roroBo kK AeWCTBHIO MO UC-
TeYeHUHU BpeMeHHU Triok.

Bpewms cpabarteiBanust nepBoro kpara AIIB omnpenensercs o clienyronmM yCIoBUsIM:

a) T, 2t +t,,,—T ypos, (19
rae tr.n — BpeMsi TOTOBHOCTH MPUBO/IA, KOTOPOE B 3aBUCUMOCTHU OT TUIIA IIPUBOJIA
Haxoautcs B npeaenax ot 0,1 10 0,2 ¢
TypoB — Bpemsl OTKJIFOUEHHS BBIKITIOUATeNs, apameTp ycrpoiicrea MP (cm. mompaznen
10. 11).
OTtcuéT BpeMeHHU Kpara 3aIlyCKaeTcs M0 MCTEUYEHUIO BpeMeHM TOTKII Mocie BblIaud KOMaH[bl Ha OT-
KJIFOUYEHHE BBIKIIIOYATEIs.
0) T2t 1y, +1,,, —Totx, (20)
e trs — BpeMsi TOTOBHOCTH BBIKIIFOUATENs, KOTOPOE B 3aBUCUMOCTH OT THITA
BBIKJTFOYATENs OOBIYHO HAaXO0UTCA B npeaenax ot 0,2 1o 2 ¢, HO JJist
HEKOTOPBIX TUIIOB MOXKET OBbITH OOJIBILIE;
8.8 — BpEMsI BKITFOUCHUSI BBIKITFOUATETS.
B) T, >t, +t;,, —Torxn,, (21)

rae U — Bpems genonusanuu cpenbl B Mecte K3 na BJI, 3nauenue koroporo
3aBUCUT OT METEOPOJIOTMYECKUX YCIOBHA, 3HAYEHUS U JUTUTEIILHOCTH
nporekanus Toka K3, ot pabouero HampsxeHus1.

OpueHTUPOBOYHOE CpefHee 3HaYeHHe ty Ui cereil HanpspkeHreM 10 35 KB BKIFOUMTENIBHO PaBHO
01lc.

Bpewmst 3anaca tzn yIMTHIBaE€T HEMOCTOSIHCTBO BPEMEHH TOTOBHOCTH IPUBO/IA M MOTPELIHOCTh TaliMepa
3aMUTHI, tar=(0,3+0,5) .

Jaunnbie ans pacuera mo yciaousM (19) u (20) HaxosTest B TEXHUUECKHX TTACMIOPTax MPUBOJIOB U BbI-
Kkmrovatenieid. OmHaKo, Kak TpaBiIo, 3TH JIaHHBIE HE BOCTPEOOBAHBI, TIOCKOJIBKY ISl OTMHOYHBIX BO3/TYIII-
HBIX JTUHUN 6-35 KB ¢ 0JHOCTOpOHHUM MUTaHHEM Ha MPAKTUKE BpeMsl cpabaThiBaHUs |1 MPUHUMAETCS B
npenenax (3+5) ¢, 4To 3HAYUTENBHO OOJIBIIIE, YeM MOXKET MOMYdrThes 1o yeaoBusiM (19) — (21). Ipu taxoi
BBIJIEPKKE BpemeHH 10 MoMmeHTa AIIB nuHuu Hambonee BEpOSTHO caMOyCTpaHEHHE MPUYMH, BHI3BABILIUX
HeycroitunBoe K3 (mamenue nepeBbeB, HAOPOCH BETOK U APYIHX MPEIMETOB, MPHOIMKEHUE K POBOJIaM
NepeABMKHBIX MEXaHU3MOB), a TAKOKE yCIeBaeT MPOU30MTH AeroHu3anus cpeabl B Mecte K3, [TYD nomyckaer
YBEJIMYECHUE BBIIEPKKU BpeMeHH YCTporcTB AIIB 04HOKpPAaTHOrO IEMCTBHS KMEHHO C LIE€JIbIO MOBBIICHUS
5 (EeKTUBHOCTHU JAEUCTBUS ITUX YCTPOUCTB.

Ecnu st motpebureneii UTMTENBHBIA TIEPEPhIB AIEKTPOCHAOKEHUS SIBIISIETCS] HEOMYCTHMBIM, TO
BpeMs tans ClieryeT BeIOpath 1o yciaoBusam (19) — (21).

Bpewmst cpabateiBanus 6mopo2o, mpemve2o u uemeepmozo yuxia AlIB:

T>(10+15¢c (22)

310 00BsICHAETCS HEOOXOAMMOCTHIO MOATOTOBKH BBIKIIOYATENSI K BO3MOXHOMY TPETHEMY OT-
kioueHnio K3 npu ycToiunBoM MoBpexACHUN JTUHUKA. Hapsay ¢ 3TuM yBenmudeHue T MOBBIIIACT BEPO-
ATHOCTb ycremnHoro aeiictsust AIIB Bo Bropom nukie. s BeIKIOUaresneil ¢ npyXKUHHBIMH TpUBOAaMU |
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HE JIOJDKHO OBITh MEHBIIIC BPEMEHH BO3BpaTa MPUBOJA B COCTOsIHUE roToBHOCTH K AlIB, T. €. BpemeHn Hars-
YKEHUsI IPYKUH, pEKOMEeHyeMoe 3HaueHue 1 He meHee 15+20 c.
Bpems roToBHOCTH OmpenensieTcs: BhIpaKeHUEM:

(23)

TFOTOB =1, + t3au¢ e + s
1€ texn — HaMOOJIbIIIEE BPeMsl BKIIFOUSHHUSI BHIKITIOUATEIIS;
tsam — HAMOOIBITIAS BHIZICPKKA BPEMEHH CTYIICHH 3aIIUTHI (B T.4. ¥ BHEIIHEH ),
KOTOpas MOKeT npoussecTy nyck AlIB;
forkn — BpEMSI OTKIIFOUEHUS BBIKJIFOUATEIIS.

Bpewms 61okupoBku AIIB Trrok 00braHO ipuHUMaeTcs paBHbIM (10+15) c.
10.9 PexoMeHIauM1 M0 OPraHU3AMM ABTOMATHYECKOI0 BKJIIOUeHHUs1 pe3epBa (ABP)

B yctpoiictee MPS npexycmoTpeHa BO3MOKHOCTb OCYIIECTBICHUS aBTOMAaTHYECKOTrO BKIIIOUE-
HUs pe3epa. 3amyck ABP MokeT mpou3BOAUTECS IO CIIEAYIOMNM (haKTOpam:

a) OTKJIIOYEHHUE BBIKIIIOYATENS MO KOMaHAE OT KJt0Ya, OT KHOMNOK, BHEUIHEE OTKJIIOYEHHUE, OT
CATY;

0) caMOIIPOU3BOJILHOE OTKIIFOUEHHUE;

B) OTKJIFOYEHHE OT 3aILUTHI C pa3peiéHHbM ABP;

r) o BHemHeMy curHany «CTAPT ABP» (curnany ucue3HOBeHHUsl HaNpsDKEHUs Ha paboueM Hc-
TOYHHKE).

HeoOxonumeiMu ycroBusimu 3anmycka ABP sBistoTcs:

- OTCYTCTBUE BHYTPEHHETO U BHEIITHETO CUTHAIA OJIOKUPOBKHU;

- Hannuue curHana «CPABATBIBAHUE ABP» — curnana Hanuuusi HanpsKeHUs. Ha PE3€pBHOM
HCTOYHUKE MUTAHUSA U OTKIIOYEHHOE COCTOSHUE PE3€pPBHOrO BbIKIOYATess. /laHHBIE CUTHAJIBI MOTYT
ObITH COOpaHbI KaK BHELIHSIS LIEMOYKA MM Ha BXO/IHBIX JIOTHYECKUX CUTHAIAX.

Takxe B 1oruke ABP ncnonb3yroTcs ciaeayromye BHEIHUE CUTHAIIBL:

- «bBJIOKMPOBKA»;

- «CBPOC» (cbpoc 610KUPOBKHU UIIK MPU OTCYTCTBUHU OJ0KUPOBKU cOpoc ABP B HawanbpHOE co-
CTOSIHUH).

ITepBrblit BapuanT padorsl ABP.

[Tpu nosiBI€HNN OAHOTO U3 MEPBBIX TPEX (PAKTOPOB MycKa MPOUCXOIUT MPOBEPKA OTKIIOYEHHO-
IO COCTOSTHUSI BBIKJIIOUATENs, OTCYTCTBUA OJ0KHpoBKH, Hannuus curiana «CPABATBIBAHUE ABP».
[Ipu BeIONIHEHUY 3TUX ycnoBul popmupyercs komanaa «BKIIFOUUTH ABP» (BkimtouuTs pe3eps).

Ecnu otrcyrerByer curnan «CPABATBIBAHUE ABPy», To ycTpoiicTBO OyneT oxXuaath ero mo-
SIBIIGHUE U TIPU €ro nosiBieHnH OyneT BelaHa komanaa «BKJIIFOUUTH ABP».

Bropoii BapuanTt padorsl ABP.

[Tpu nosienenuu curnana «CTAPT ABP» u BKIIIOYEHHOM COCTOSTHUU BBIKJIIOUATENS YEPE3 BpEMS
Tagp Oymer Bbimana komanaa «OTKJIFOUUTDH BBIKJIFKOYATEJIb». Ilpu mnosiBieHnn CcurHaia
«BBIKJIIOYATEJb OTKJIFOUEH» npoussoautcs mposepka Hanuuus curaana « CPABATBIBAHUME
ABP» u orcyrctBus OnokupoBku. IIpu BBINOJHEHHMM OHTHX YCIOBUM (opMmHpyeTcs KoMaHJa
«BKIIIOYUTDH ABP». Ecnu orcyrctByer curnan «CPABATBIBAHUE ABPy», To yctpoiictBo Oynet
OKHUJIaTh €ro IMOSIBIIEHHE U MPHU €ro MnosiBieHuu Oyaer BbiaHa komanaa «BKIIIOUYUTDH ABP» (Bxiro-
YUTh PE3EPB).

[Ipuznakom  ycmemHoro  cpabareiBanuss ABP  sBhsercs — Wicue3sHOBEHHWE  CHUTHaIa
«CPABATBIBAHUE ABP» uepe3 Bpems Tumn nociie Bbliadyl KOMaH bl Ha BKJIIOUEHUE PE3EpBa.

VYcnoBusiMHu BO3BpaTta sBISIFOTCS:

- nosiBnenue curHana «BO3BPAT)» (curHana nosiBIeHHUs HaNpsDKEHHUsI HA paboueM HCTOUYHUKE U
BKJIFOYEHHOT'O COCTOSIHMS BBIKJIIOUATENS pE3€pBa);

- OTKJIFOYEHHOE MOJI0KEHUE BBIKIIIOYATENS;

- OTCYTCTBHUE BHEUIHETO U BHYTPEHHETO CUTHaNA OJIOKMPOBKHY;
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- ycnentHoe cpabaTteiBanue ABP.

IIpu nosiBneHMn »3TuUX yciaoBuil dyepe3 Bpems Tez Bbmaéres komanna «BKJIFOUYUTDH
BBIKJIFOUATEJIby. Ecnu BbIKIIOYaTENb BKIIOYMIICS, TO 4epe3 Bpemsi Tor BBIAAETCA KOMaHJa
«OTKJIFOUUTDH ABP» (orkmounts pe3epB). [Ipu nponananuum curnana «BO3BPAT ABP» Bo3spar
cuutaercs ycnemnsiM. Eciiu curnan «BO3BPAT» ne nponan, To Beigaéres komanaa «OTKIJIFOUYUTH
BBIKJIKOUATEJIb» u ABP 6mokupyercs.

®yHkuroHanbHble cxeMbl ABP npuBenensl Ha pucynkax 6.20 — 6.28. [IpeacraBneHHblie 0y10KU
pear30BaHbl IPOTPAMMHO.

ITepen ucnonszoBannem ABP pekomeHmyeTcs M3yduTh JIOTHUEeCKHe cxeMbl pabotel ABP (cm.
pucyHku 6.20 — 6.28).

Baosicno! Brewnuii cuenan 610KuposKu unu HeycnewHas paboma 6600a uiu 6o3zepama ABP npu-
800sam K urcayuu o1oxupoexu cxemwvl ABP. I[Ipu smom 6 «Kypuane cucmemsiy ¢hopmupyemcs 3anucs
0 npuyune u cpabamvieaem cucnan «bnoxkupoexa ABPy». Copoc onokuposku ABP u 6o3épam cxemvi 6
HOPMATbHBIUL PedCcUM NPOUCXOO0UM NymeM Ho0auu KOMAHObl HA YRpasieHue blKauamenem Uiy no
gnewnemy cuenany «Copoc onokuposxuy. Jlocuueckue cxemwvl 610kuposku / copoca oaoxuposeku ABP
npeocmasienvl Ha pucyukax 6.25 —6.27.

Jlyist oniepaTUBHOTO BBIBOIa/BBOIa ABP MOXHO MPUMEHSITh OJMH U3 CICAYIONINX CIIOCOOOB:

1. JIna BeIBoAa n3 pabOThl UCHOIB30BATh AUCKPETHBIM BXOJ, 3aBEIEHHBIN HA JTOTMYECKHH BXOJ
noruku ABP «baokupoBkay, npu 3Tom ycraBka ABP «Copoc» nomxHa ObITh 3a7aHa Kak «Pa3pemne-
HO.

Pexkomentyercsi BRIIOIHATH BBOJ B padoTy ABP mpu OTKIIOYEHHOM TOJ0KEHUU BBIKIFOUATEIIS
MOCPEJICTBOM TepekiiioueHus kioda «Bon/BeiBo ABP» B monoxenne «Breneno». [locne BkiroueHmst
BbIKITIOUaTens O1okupoka ABP O6yzaer cOporiena.

Ecnu nepexmouenue kimoda «BBon/BeiBog ABP» B monokenue «BpeneHO» ObUIO BBITOJIHEHO
P BKJIFOUEHHOM IOJIOKEHUH BBIKJIIOYATENS], TO COpOC OJIOKMPOBKHU JOJKEH ObITh BBHIIIOJIHEH MOCPE-
CTBOM I10J1a4¥ JOTIOJIHUTEIIBHOW KOMAH/Ibl Ha BKJIFOUEHHE BBIKJIFOYATEIIS.

2. Jlnst BeIBO1a M3 paboTel ABP mcmonb30BaTh AUCKPETHBIN BXO/, KOTOPBIN 3aBEJEH HA JIOTHYE-
ckuit Bxox jgoruku ABP «biokupoBkay. J{ns BBosa B paboty ABP no nonoxenuto kimoda «BBereHo»
HE00XO0/AMMO CUTHAI € KJII0Ya 3aBECTH Yepe3 «MMIYJIbCHBIHM TaliMep Mo crnagy 2-ro THIa» ¢ yCTaBKOi 1o
BpemeHu 100 mc Ha Beixosx CCJI, KOTOpBI B CBOIO ouepelb JOJKEH ObITh 3aBelieH Ha BXxojx «Copoc
0JIOKMPOBKM» B cOOTBeTCTBHH ¢ pucyHkoM 10.12. Takum oOpa3om, mpu MmookeHuH Kiroda «BeiBene-
HO» ABP Oyznet GyiokupoBaH, a nmpu NMEepeKIFOYeHUH Kitoua B TosioxkeHue «BBeneno» 6mokupoBka ABP
OyZeT CHUMaThCSI.

__________________________ -
; _ i L
| JIMCKPETHBIH BXOT Xon |
Grokuposku ABP «OnokupoBka |
| ABPy |
Koy ABP | ‘ |
Baeieno Bblaelquo + |
———
| | ¢ AL -0 \ AL -0 Bxomx «cbpoc :
I— I Bxoa =100 mc R
| CIUI CCIl |
T | I | |
| WmnynbcHblii Talimep |
L moemamy Zromm a

Pucynok 10.12 — Cxema asist oniepatuBHOT0 BBo/1a/BbiBoZa ABP u3 pabotsr
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[Tyck ABP M0eT oCyIIeCTBISTECS OT COOCTBEHHBIX U3MEPUTEIBHBIX OPTaHOB HAIPSIKCHUS
WJIM 4acTOThI ycTpolicTBa MP.

[Tpu MCrIONB30BaHUU CTYNEHH II0 YacTOTE KaK ITyCKOBOTO OpraHa, OHa JOJDKHA OBITh BBEJCHA B
pexume «OTkmodeHne» wm «Ociutorpad» u 1o e€ cpadaThIBaHUIO JODKHO OBITh paspenieHo ABP. B
Hactpoiikax ABP nomxen ObITh pa3pelieH Mmyck Mo cpadaThIBAHUIO 3aIIUTHI.

Yacrora cpabaThiBaHHs YaCTOTHOTO myckoBoro opraHa ABP npunumaercs B mpenenax (46+48)
I'n. 3amensieHre 4acTOTHOTIO ITYCKOBOI'O OpraHa HE BHIIOJIHAETCS.

Hanpsowcenue cpabamuléanus pene, pearupyronx Ha CHUKCHUE HAIPSHKEHUS, CIe10BaJIO Obl
BBIOMpaTh TakKUM 00pa3oM, 4TOOBI MYCKOBOM OpraH cpadaTbiBal TOJBKO MPH TMOJHOM HCYE3HOBEHUU
HanpspkeHus. O HaKo, BIOOP OYEHb HU3KOTO HAMPSDKEHUS CpabaThIBaHUS BBHI3OBET 3aMEJICHUE JIeH-
ctBusi ABP, nockonbKy nBurarenyu Harpy3Kku, Bpalasich 0 UHEPIUH I10CIIE OTKIOYEHHS] IUTaHUs, MOTYT
IIPU OIIPEJIEIICHHBIX YCIOBUAX MOIEPKUBATh HA HIMHAX JOCTATOYHO MEUIEHHO CHMIKAIOIEEeCsl Hamps-
xenue. [loaToMy pexkomMeHIyeTcss NMPUHUMATh HaIpsKeHUe cpadaThiBaHUS MUHUMAIIBHBIX pelie
Hanpspkenus Uc ,, paBHBIM:

U,, =(0,25+0,4)U (24)

HpI/I HCIIOJIb30BAHHUU B KAUYCCTBE ITYCKOBOI'O OpraHa COOCTBEHHOMH CTYIICHHU 110 HAIIPSAXKCHUIO

HOM ©

ClIelyeT YYUTBIBaTh Ty OCOOCHHOCTh ycTpoiicTB MP, uTo npu CHM)KEHMH HaNpsDKEHUs Bcex (a3 Huxe
5 B, crynenu no HampspkeHUIo Onokupyrotcs. [loaTomy pekoMeHayeTcss TPUMEHSITh CIEAYIOLIHHA CII0-
co0 peanuzauuu ABP ¢ myckoMm 1o HanpsyKeHUIO OT COOCTBEHHOM CTYIEHHU:

- KOH(UI'YpHpYeTCsl CTYIEHb OT IOBBIMICHUS HanpspkeHust (pexxuM «BBemeHo») ¢ ycTaBKOiA
nycka ABP, Tam ke peanusyercs BbiepKKa BpeMeHH Ha cpabatbiBanue ABP;

- UHBEPCHBIM cHUrHaJl cpaOaThIBaHMs JTAHHOM CTYNEHM 3aBOJUTCS Ha cpabaTbIBaHUE BHEIIHEH
3alUThl, BBEACHHON B pexkuMe « OtkitoueHue» win «Ociuorpad». ITo nanHoM cTyneHu BHEIIHEN
3aluThl He00xoauMo paspeminth padoty ABP. B nactpoiikax ABP nomken ObITh pa3pelieH myck 1o

Cpa6aTI>IBaHI/II-O 3allMTHI.

[Tyck cxemsl ABP mpu cHUM)KEHHU HamnpsKEHUs Ha MIMHAX HUXKE MPUHITOrO 1o (popmyre
(24) nomxeH MPOU3BOAUTHCS C BbIOEPIHCKOU pemery TS TIPEIOTBPAIICHHS H3IUIITHUX fAeicTBuil ABP
npu K3 B nuTaromei cetu WM Ha OTXOMAIIMX DJIEMEHTaxX, a TakXe JJs CO3JaHus Mpu HeoOXo-
JUMOCTH OINPEAEIEHHONW IMOCIEeA0BATEIBbHOCTU NEUCTBUM YCTPOUCTB NMPOTHBOABAPUMHOMN aBTO-
MaTUKH B paccMaTpuBaeMOM Yy3Jie. DTa BBIJEpPKKAa BPEMEHU MOXKET OBITh pealn3oBaHa JHOO
HEMOCPEeJACTBeHHO B cxeme nycka ABP, nu6o B cxeme camoro ABP (Tcp).
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Pucynok 10.13 — Cxema HOpMaJIbHO Pa30MKHYTON PaCpeICTUTEIIBHON CETH

Bpewms cpabareiBanus Tcp ABP 1omkHO BEIOMpATHCS:
a) 10 YCIIOBHIO OTCTPOMKHM OT BPEMEHM cpabaTbiBaHUs TeX 3alllUT, B 30HE JEUCTBUS KOTOPBIX
K3 MoryT BbI3bIBaTh CHIKEHHSI HAPSHKECHHSI HIDKE TIPUHATOTO 110 hopmyiie (24):

Top>t + AL (25)

Tep> 1t + At (26)
rae ti — Hauboubliee BpeMsi cpabaThIBaHMS 3alIUThl IPUCOEIUHEHUIN IIUH BBICIIETO HaNpPSKEHUs
noJicTaHIUU (Hanpumep, 3amuThl JuHuil JI3 win JI4 npu BeiGope yctaBok ABP2 B cxeme Ha pucyHke
10.13);

t2 — TO ke A mpucoenuHeHu muH, Tae yctanoBieH ABP (mns ABP2 — nunwmit JIS, J16 wnu tpaHc-
dopmaTopos, pucynok 10.13);
At — cTynieHb CENEKTUBHOCTH, IPUHUMAaeMasi B 3aBUCUMOCTH OT THMIIOB 3aIlUT YCTAHOBJICHHBIX Ha
JAHHBIX TPUCOEIUHEHUAX C YUETOM ITOTPEUTHOCTH 110 BPEMEHH U3MEPUTEIIBHOTO OPTaHa HANIPSKEHHUS.
0) o ycnoBuio coriacoBanus neictuil ABP ¢ npyrumu ycrpolictBamMu poTHBOaBapuiHON aB-
tomatukH y3ia (AIIB, ABP, nenmurensHoil aBromarukoii). Hanpumep, anst ycrpoiictea ABP1 (pucy-
Hok 10.14) c nenbro oxuganus cpabareiBanus AByX 1ukiaoB AIIB JI1(J12):

Tepasp) >(tes Hiame+Hcs 2 anB)mi 12)Hsan, (27)

rae Les - BpeMst necTBus Tou cTtyneHu 3amuthl JuHun JI1(J12), koTopas HaAe)KHO 3alUIIaeT BCIO
JMHHUIO;
t'cs - Bpems npedictus 3amuthl JI1(J12), yckopsiemoit nocne AIIB;
tiAmB, L2 ATIB - YCTaBKM MO BpPEMEHU IIEPBOTO U BTOPOTo LUKIOB JIBykpaTHOro AIIB munum JI1(J12);
tsan = (2,5+3,5) ¢ B 3aBUCMMOCTH OT THIIOB BBIKJIIOYATEJEH, pejle BpEMEHM B CXeMax 3alluT,
ATIB, ABP.
Hns ycrpoiictBa ABP2 (pucynok 10.14) ¢ nenbro oxunanust cpadbarsiBanust ABP1, pacmorno-
KEHHOT0 OJIMKe K UICTOYHHKAM MUTaHUA, BpeMsl cpabaTbIBaHUS BRIOMPAETCSA UCXO/S U3 YCIOBHUS:
Tcpasr2= Tepaspiyt tan, (28)

rae tzan = (2+3) ¢ B 3aBUCHMOCTH OT THIIOB BBIKJIIOYATEIICH U pejie BpEMEHH B
cxemax ABP1 u ABP2.

ABP, peanmmzoBanHoe B yctpoiictBax MP, nmpemycMaTtpuBaeT (yHKIIMIO aBTOMaTHYECKOTO BO3Bpara K
MEPBUYHOM cXeMme jJoaBapuitHoro pexuma. s ycrpoiicts ABP ¢ takoit ¢yHKIMel B 1eNsIx ycKope-
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Hust nerictBus 1Y D paspemaer He sxaaTh ycnemHoro cpabarsiBanus AIIB mutaromeit (paboueit) imHuy,
T.€. OCYIICCTBIISTH BEIOOP Tcp TOMBKO MO ycnmoBusiM (25), (26).

JUIMTEeNbHOCTh MMIyJbCa JKECTKO HA3HAYEHHBIX pelie BKIIOYMTH/OTKIIOUUTH BBIOMpPAETCs
Oonbiie, yeM HauOouibliee BpeMsi BKIIFOUCHHS/OTKIIOYEHUS BBIKIIOYATENS, T.K. M0 OKOHYAHUIO HUM-
IyJbCa YCTPOMCTBO MPOBEPSIET COCTOSHUE OJIOK-KOHTAKTOB BBIKJIOYATENsl U IPU HECOOTBETCTBUM MX
IIOJIOKEHUSI IIPEAIIOIAraéMOMYy BBIJIAET CUTHAJI O HEUCHPAaBHOCTHU BbIKJtouarens. C Apyroil cTOpoHsI
JUIUTENIbHOCTh MMITYJIbCa HE JIOJKHA OBITh CIMILKOM BEJIMKA, T.K. OHA SBJSETCS COCTAaBJIAIOLIEH Bpe-
MeHU nepepbiBa nutaHus npu ABP. Pexomennyercs npuHuUMaTh IIMTEIBHOCTh UMIIyJbca HE Oojee
0,5c.

Brutouenne pabodero BBIKITIOUATENS IOCIIE BOCCTAHOBJICHHUS HAPSDKEHUST HAa paboYeM MCTOYHU-
Ke B TUITOBOM cxeMe ABP nipou3BoauTcs ¢ BeIZICpIKKON BpeMeHH, paBHOU Tr3= (14+15) ¢ (a5 TOTO UTO-
Obl yOeUTHCS B TIOJHOM MCIPAaBHOCTH pabodero ucroynuka). Eme uepe3 Tor = (4+5) ¢ oTkirouaer-
Csl pe3epBHBINA BBIKIIOUATEIb. TakuM 0Opa3oM, mpumepHo depe3 20 ¢ BOCCTaHABIMBAETCS HOpMaJlbHasl

cxeMa ImoACTaHIInU.
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Pucynoxk 10.14 — Cxema HOpMAIBHO pa30MKHYTOH PacIipe/leIMTENbHON CETH
¢ HecKobkuMH ¢ yerpoiictBamu ABP u AIIB nunuit

10.10 PexoMeHIaI[MH 110 OPTaHU3ANMH 3AIMTHI IIMH

KopoTkue 3aMbIkaHusi Ha IIUHAX KOMIUIEKTHBIX PaclpeayCTPONCTB YacTO MPUBOAST K OBICTPO-
MY pa3pyLICHUIO NTOBPEKICHHON U CMEXKHBIX SUEEK, €CIIU OHHU OTKJIIOYAIOTCS MAKCHUMAJIBHON 3alUTON
BBOJA. [loaTOMYy, Kak mpaBuiIo, SYEHKU CHAOKAIOTCS CIIEIMATBLHBIMUA YCTPOMCTBAMH 3aIIUTHI LIUH.

10.10.1 Opranu3anus 1yroBoii 3alMThI IIHH

[IpuHIMD nelCTBUS TyrOBOM 3alMThl OCHOBBIBAETCA HA ONTHYECKOM WM JUHAMHYECKOM JI€H-
ctBuHU Ayrd. COOTBETCTBEHHO BBIJEISIOT CBETOBBIC M KJIAIAHHBIC JTaTYMKH PEAarupyroOIlHe Ha AYrOBBIE
3aMbikaHud. [LInpoko pacmpocTpaHeHbl yCTPOHCTBA TyroBOH 3aIUThl Ha (POTOTHPUCTOPAX.

JlyroBas 3amniuTa IIIMH MOKET OBITh peann3oBaHa B ycTpoiicTBax MPS Ha BHenHel niu TOKOBOM
3awmure. [Iyck ayroBoit 3alUThl MOXKET OCYLIECTBIIATHCA I10 MOBBILICHHUIO TOKA, B TOM CIIy4ae IPeaoT-
BpalaeTcsl OTKJIIOYEHHE BBIKIIIOYATENS 3alUTON MPH JIOKHOM CpadaThIBaHUM (POTOTHUPUCTOPHBIX JaT-
yukoB. B ycTpoiictBax MP gyrosas 3amuTa ¢ mycKOM 110 TOKY MOKET OBITh pean30BaHa U Ha BHELTHEH
3amure (mapameTp «Bxomy» 1omkeH ObITh 33aH KaK U3MEPUTENbHBIN OpraH TOKOBOW CTYIEHH, HalpH-

Tepmunan 3amuThl sHeproodopyaosanus MP5S, T10 70 136 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

Mmep «I> MO»; mapamerp «brmokupoBkay - 3anporpammupoBaH kak «DN WuB.», rne DN — nuckperHbIit
BXO/I, Ha KOTOPBIH MOAAaéTCs CUTHAI C POTOTHPUCTOPA).

10.10.2 Opranu3auus jJoruveckoii 3amuthl muH (JI3LI)

[Mpunmun nevictBus JI3I ocHoBbiBaeTcst Ha ToM, yTo Npu K3 Ha mMHAX, TOK MPOTEKAET TOJIBKO
yepe3 nutaromue npucoeaunenus. Ilpu K3 B touke K1 (pucynox 10.15) 3amura dunepa Oi1oxkupyer
OBICTPOACHCTBYIONIYIO CTYIEHb Ha BBOJE (CEKIIMOHHOM BhIKIIouatene). [Ipu 3amblkaHuM Ha MIMHAX
(Touka K2, pucynok 10.15) 3amuTsl puaepoB He UyBCTBYIOT MOBPEXKICHHS U OJIOKMPOBKU OBICTpOICH-
CTBYIOILIEH 3alIUTHl HA BBOJIE HE MPOUCXOAMUT.

bnoxupytomue opranst JI3II BeiBoAsITCS OT Kaxaoro gpuaepa, coOuparoTcsi BMECTE U MOCTYyIa-
10T Ha JIUCKPETHBIC BXO/IbI 3aIUTHI BBOJIA U CEKIIMOHHOTO BbIKJItoUaress. [Ipu KopoTKOM 3aMbIKaHUU B
touke K1 cpabarpiBaeT U3MEpHUTEIbHBIA OpraH 3amuThl puaepa 3Q1 U 3aMbIKAIOTCS € KOHTAKTH 3q1.1 1
301.2, OyOKHpPYs OBICTPOICHCTBYIOIIYIO 3aIIUTY BBOJA U CEKIIMOHHOTO BhIKIrouarens. [Ipu K3 B Touke
K2, T.e. Ha mmHax, Tok K3 He mporekaer HU B OJJHOI 3aIIUTE OTXOASIICH JTUHUH, IIOATOMY OBICTPOACH-
CTBYIOINIAsl CTYIICHb HE OJIOKUPYETCs W paboTaeT Ha OTKIIOYCHHE BBOJA (MM CEKIIMOHHOTO BBIKJIFOYA-
TeJs).

Qcs
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Pucynok 10.15 — IIpuniun nelcTBUS JOTHYECKOHN 3aUThHI IUH

B kauectBe ncnonnutenbHoro oprana JI3I MokHO UCNONb30BaTh CTYNEHb TOKOBOW 3aILUTHI C
YCTaBKOM 1O BPEMEHHU, PACCUUTAHHOM TI0 ClIeyIoIIei dhopmyrie:

tﬂ3[L[ = tcpaﬁ.I/IO +tcpa6.p +t06p.().c. +t3an ’ (29)

rae ., o — BPEMs CpabaThiBaHUs M3MEPUTEIILHOTO OpraHa 3amuthl punepa (1., 0= S50 Mc);
t.u5, — BDEMS CpabaThIBaHus peienHoro Boixona (1, , & dMc);
t,5p.00. — BPEMS 00pabOTKH CHTHANIA C IMCKPETHOTO BXO/IA HA 3AIUTE TUTAKOIIETO TIPUCOEIUHEHNS

(toﬁp.().c. ~ 20MC)’
t,,,— Bpems 3amaca (t,, ~50mc).
Hcxons u3 (29) pekomenayercst mpuHUMaTh ycTaBky 1o Bpemenu JI3II ne menee 150 mc.

VcraBka no toky JI3II BeIOMpaeTcst UCXOIs U3 YCIOBHSI OTCTPOMKH OT CBEPXTOKOB TOCIIEaBa-
PUHHBIX NEPETPY30K, T.€. IMTOCIE OTKIHOYEHUS KOPOTKOIO 3aMbIKaHUS HAa OTXOISAILIEH JIUHUH:

pab.maxc (30)

| = Ky Kesn |
c3 = k
B
171€ lpas. make — MAKCUMANBHBIN pabounii TOK pacpeaycTpoiicTBa.

B cnyuae ucuesnoBenust HanpspkeHust Ha mmHkax JI3L mpu KOpoTkoM 3ambIKaHUM Ha (uaepe
JI3II He OyaeT 6J0KMpOBaHA M MPOU30MAET JTOXKHOE OTKIIOUEHUE Beel cekimu. [loaToMy pekomeHayeT-
Csl BBIIOJIHATH KOHTPOJIb HanpspkeHus Ha mmHkax JI3L ¢ 6iokuposkoii JI3II npu oTCyTCTBUU HA HUX

HaIIps>KCHUS.
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10.11 PexoMeHaalMU 10 OPTaHU3ANMH YCTPOHCTBA pe3epBUPOBAHNSI 0TKAa3a BBIKJIIOUYATE-
as (YPOB)

[Tpunnun geiicteus YPOB crnenyromuii:

- ipu K3 cpabateiBaer 3amunTa, BoIpabaThIBaeT CUTHAI HA OTKIIIOYEHHE BBIKIIOYATEIs;

- €CJIM 4epe3 BPeMsl, JOCTATOYHOE JJIsl OTKJIIOYEHMsI BBIKJIIOYATEN TOK HE IIPOIajaeT, TO Bblaa-
€TCsl CUTHAJI HA OTKJIFOUEHUE BBIIIECTOSIIETO BHIKIIIOUATEIS 3alIUTON 0€3 BhIIEPKKH BPEMEHHU.

[Tpuniun peanuzamuu YPOB Ha ycrpoiictBax MPS nokaszan Ha pucynke 10.16. ITyckoBsie op-
raubl YPOB BrIBOgsTCS OT Kaxkoro ¢uaepa, coOuparoTcsi BMECTe M MOCTYNAaOT Ha AUCKPETHBIE BXO/IbI
3alIMTHl BBOAA M CEKIMOHHOTO BbIKIIOUaTens. [Ipu kopoTkoM 3ambikanuu B Touke K1 cpabarbiBaer
CTYIEHb 3alUTHl Quaepa 3Q1 U OJHOBPEMEHHO € Mojaueii KoMaHAbl Ha oTkioueHne Q1 3amyckaercs
TtaiiMep Torcr, €CIIM TIO UCTEUEHUU BpeMEHU Torn TOK HE MPOMA 3aMBIKAIOTCSI KOHTAKTHI 3Q1.3 1 301.4,
110/1aBasi CUTHAJI HA OTKJIFOYEHHE BBOJHOTO U CEKLIMOHHOTO BBIKJIIOUATEIS.

Qcse

QBB E;l L]
| 2 [} PRI | LS
Ql? Q2 HH Q3 HH
K1
3q1.3 301.4
302.3 302.4
+ 303.3 [unckpeTHbIN + 303.4 [nckpeTHbIN
BXx0oa 3ase Bxog 3ace
uenu uenm
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekUMoHHOM
BblKMo4aTene) BblKMoYaTene)

Pucynok 10.16 — [Tpunnun peanuzanuu YPOB

Bpems Tona («BPEMS OTKIIFOYEHUSA» 3amaérca B moamento «BBIKJIKOUATEJIb» mento
«BXOIHBIE CUT'HAJIbI») onpenensieTcs cneayouuM BhIpaKEeHUEM:
T .=t  +t +t +1

omKI OmKIl cpab.p
rac tOTKJ’[ — HanOOIbIIEE BPEMs OTKIIFOYCHUSA BBIKIIFOYATCIIA,
tsan — Bpems 3amaca (t. ~50wmc).

Torn pekoMenayeTcs npuHUMaTh paBHbIM (0,15+0,25) ¢ B 3aBUCMMOCTH OT THUIIa IPUMEHSAEMBIX
BBIKJIIOYATEIIEH.

Ortxmrouenne no curiainy YPOB M0XHO peann3oBaTh Ha BHEIIHEHN 3allIUTE UM HA CTYIEHH 3a-
LIUTHI OT MOBBIMIEHUS TOKA. BO BTOpOM cilydae IMyCK 3aluThl OCYHIECTBIsAETCS 1o curHainy Y POB, npu
3TOM HCHOJB3YETCsl yCTaBKa M0 TOKY, KOTOpasi BEIOUPAETCS UCXO/s U3 YCIOBUSL 00ecreueHHs] YyBCTBH-
TenbHOCTH K K3 B KOHIIE OTXOASIIMX JUHUHN U jKeIaTeNIbHO JT0JKHA OBITh BbIIIE HAaUOOJBIIErO HArpy-
3049HOI0 TOKa pacrpenycTpoiicTBa. IlepBblil kpurepuil siBiaseTcs: npuopureTHelM. Peanuzanueit YPOB
Ha CTYIIEHU TOKOBOM 3aIIMTHI IOCTUTAETCS O0Jee BhICOKask HaI&:KHOCTh paboTel YPOB, T.K. cHIKaeTcs
BEPOATHOCTbH JIOKHOTO JEMCTBHSI ATOW aBTOMATUKU B CIy4ae CaMOIPOU3BOJIBHOIO (CIy4yailHOro) 3amMbl-
KaHWs KOHTaKTa B 1ienu nycka YPOB.

san (31)

00p.0.C.

3an

10.12 Pexomennanuu no opranusauuu YPOB3 (coBmecTHoii peanuzanuu YPOB u JI31I)

B ycrpoiictee MP5 peanuzopana noruka YPOB3 (pucynok 10.17). ITpuamun aeiicteus YPOB3
OCHOBBIBACTCS Ha COBMECTHOU OJIOKMPOBKE OBICTPOJICHCTBYIOIIEH 3alIUThI HAa MUTAIOIIEM IPUCOCTUHE-
HHUM ycKOBbIMH opranamu Y POB u JI3ILI.

B ycrpoiictee MP5S YPOB3 BBeneno B paboTy, eciii 0JHOBpEeMEHHO BBeZeHbI jjoruka YPOB u
JI3IL.
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Pucynok 10.17 — Jlornueckas cxema YPOB3

QcB
QBBIj K% L]
| 2 [} /M o1 LS
Q1 QZHF Q3¢|
K1
301.1 3013 301.2 3014
gl Soy %
302.1 302.3 302.2 302.4
@l 8o 22 S
+ 303.1  303.3 AvckpeTHbin + 303.2 3034 JOvickpeTHbii
—1 Bxon 3ass — Bxoa 3acs
uenu 61MoKMPOBKM Lenu 61oKMPOBKM
TOKOBOW OTCEYKM TOKOBOW OTCEYKM
(Ha BBOOAHOM (Ha CeKLMOHHOM
BblKMoyaTene) BbIKNoyarene)

Pucynok 10.18 — Cxema nenouxu JI3II-YPOB

[Tpu Bo3HMKHOBeHHH KOpOoTKOTO 3ambikanus K1 (pucynok 10.18) cpabaTeiBaeT n3MepuTeIbHBIN
TOKOBBII OpraH 3amuThl Guaepa — 3ambIkatoTcs pene 3q1.1, 301.2 U GIOKUPYIOT TOKOBBIE OTCEUKH Ha
BBOJIE MJIM CEKIIMOHHOM BbIK/IIOUarene. Eciu nmocne ucreueHus: BbIAEPKKH BpeMEHHU Tomr OT MOMEHTa
[0JIa4y KOMaH/bl Ha OTKJIIOYEHHE BbIKIIOUaTesss Q1 TOK He MporajaeTr, TO Pa3MbIKAIOTCS BBIXOJHbBIE
pene 3amuThl 391.3, 3q1.4 (peanm3yroniue Gyukiuo YPOB), ne610kupys TOKOBbIE OTCEUKH Ha MMHUTA0-
IIUX TpucoequHeHusX. OTceuykn oTpabaThIBalOT, OTKIOYAs MUTAIOIIME NpucoenuHeHus. Ecmu mpo-
n3omIo nopexacHue B Touke K2, To konTaktel 3q1.1, 301.2 ocTatorcst pa3oMKHYThIMU, padboTta JI3III
paspemena u ona otkiroyaet Qs (Qcg).

Ucxons u3 npunnmma aevicteust JII Ha OpIcTpoeHCTBYIOMIEH 3aIUTE MUTAOIINX MPUCOEIH-
HEHMI HeoOXouMa BblJIepKKa BpeMeHH He MeHee 150 mMc. YcTaBKa 1o TOKY OTCEUKH BBIOMpaeTcst uc-
XOJIl U3 YCJIOBUSL OTCTPOMKH OT CBEPXTOKOB IMOCJI€ABAPUMHBIX MEPETPY30K, T.€. MOCJIEe OTKIOYEHUS KO-
POTKOI'O 3aMbIKaHUsS HA OTXOJAIIECH JIMHUM, a TAK)KE 110 YCIOBUIO YYBCTBUTEIBHOCTH K KOPOTKUM 3aMbl-
KaHUAM B KoHIIe puaepoB. O0a 3THUX yCIOBUS AOJKHBI OBITH CTPOTO BHIMOIHEHBI J1s1 00ecrieueHus mpa-
BuIbHOTO (pyHKIMOHMpoBaHus YPOB u JI3III, uem orpannyuBaeTcsi BO3MOKHOCTh IPUMEHEHHSI TaHHOM
JIOTUKHU.

YPOB3 nmMeeT npeuMyIecTBO B TOM, UYTO IMO3BOJIET HCIIOJIb30BaTh TOJIBKO OJHH OOIIHE ITMHKH
YPOB u JI3I, uckntouaer noxHoe aercrsue YPOB B ciaydae HenmpaBWJIbHBIX ACHCTBHI MEpCOHAIIA
IIPU UCTIBITAHUSAX BbIKITIOUaTeneil punepos. Hemocrarkom YPOB3 sBnsiercss yBenuyeHue BpeMeHHU OT-
KJIFOUeHHS TIpu oTpadateiBanuu Jioruku Y POB no cpaBHeHnio ¢ «uucteiMm» YPOB (npu npuMmeHeHUN
«CXEMBI 1» cM. 1. 6.5.2). B nanHOM cilydae BpeMs BbIIaud KOMaH/bl Ha OTKJIIOUEHUE BBIILIECTOAIIETO
BBIKJIIOYATENISI BO3pAcTaeT Ha BpeMs pabOThl OBICTpOJeHCTBYIOMEH cTyneHu, T.e. Ha 150200 mc (T.e.
obmiee Bpemsi YPOB3 cocraBut 150+200+250+300=400+500 mc).
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[Tpu npumenenun JI3II (YPOB3 cm. 1. 6.5.2) mo «CXEME 2» HemocTaTKOM IO CpaBHEHHIO C
paznensHOl peanuzanueii JI3I u YPOB sBnsercs yBenuueHue ycTaBKM MO BPEMEHH OBICTPOJCHCTBY-
IOIIEH CTyNeHu Ha nuTaromux npucoeauHeHusx ¢ 150+200 mc no 250+300 mc (Bpemenu YPOB).

11 METOAUKA ITPOBEPKHU ®YHKIIUN JEINYHTUPOBAHUA

1. CkoHUTypUpyiTe CTYIIeHb TOKOBOH 3allIUTHI HA OTKIIIOYEHUE C YCTaBKOI paBHON HO-
MUHaJIbHOMY TOKY.

2. CobepuTe cxeMy, peacTaBlIeHHYIO Ha pucyHke 11.1.

3. [TonaiiTe TOK HUXKE ycTaBKU cpabaTeiBaHus, HO He MeHee 3A. Ilpu 3ToM HanpsHKeHHus Ha
V1 u V2 gomxusl 0b1TE 0,9 — 1.1B.

4. VYBenu4bTe TOK 710 CpabaThiBaHus 3alIUTHL. [IpokoHTponupyiiTe cpabaTbiBaHue pese

JELIIYHTUPOBAHMS: HAapsHKeHUs Ha BobTMeTpax V1 u V2 10KHBI ObITh paBHbI IOJAHHOMY TOKY,
YMHO>KEHHOMY Ha HOMUHaJBI pe3uctopoB R1 u R2.
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] Ic”
1.2 0m ]
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11 In
12 Inl
3emMNA ‘%7 Kopnyc

Pucynok 11.1 — Cxema nogxmtouerust MP5 miist npoBepku paboTocriocoOHOCTH
JCITYHTUPOBAHHUS
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12 TPAHCIIOPTUPOBAHUE U XPAHEHUE

12.1 MP5 nomxHO AomycKaTh TPAHCHOPTHPOBAHUE BCEMH BHJIaMU TPAHCIOPTA B YIIAKOBKE MPU
YCJIOBHH 3aIIUTHI OT IPSIMOTO BO3JCHCTBUSI aTMOC(EpPHBIX 0canKkoB. [Ipu TpaHCHOPTHUPOBAHUY BO3.TYIII-
HBIM TpaHciopToM MP5 B ynakoBke AOKHO pa3MelaThCsl B OTAIUIMBAEMOM I'e€pMETU3UPOBAHHOM OT-
ceke. Pazmerienue u kperieHue yrnakoBaHHoro MPS B TpaHCIIOpTHOM CpeAcTBE JOJIKHO UCKIIIOYaTh
€ro CaMOIPOU3BOJILHBIC MTEPEMELICHUS U MaICHUSI.

12.2 VcnoBust TpaHCcOpTUPOBaHUs U XpaHeHuss MP5 B wacTu BO37CHCTBHS KIIMMAaTHUYECKUX
(hakTOpOB:

- TeMIIepaTypa okpyxaroiiero Bozayxa ot munyc 40 no mroc 70 °C;

- OTHOCHUTENIbHAS BIAXHOCTH 10 95 % mipu 35 °C u 6osee HU3KUX TeMIieparypax 6e3 KoHIeHca-
L[MU BJary.

MPS5 MOKeT XpaHUTBHCA B CYXHX HEOTAIUTMBAEMbIX MOMEIICHUSX MPU YCIIOBUHM OTCYTCTBUS TbI-
71, TIAPOB KUCJIOT, LIEJI0YEH, arpeCCUBHBIX Ta30B, BBI3BIBAIOIINX KOPPO3HUIO METAJUIA U Pa3pyllICHUE
iacTMace.

13 HOATBEPKJIEHUE COOTBETCTBUSA

Ceptuduxkar coorBerctBus NeEADC RU C-BY.AZ107.B.03868/21 (cepust RU Ne0265109) o co-
orBerctBur TpeboBaHusM TP TC 004/2011 «O 6e30nmacHOCTH HU3KOBOJIBTHOTO 00OPYIOBAHHSI.
Hexmapanus o coorBerctBur EADC NeBY/112 11.01. TP020 020.02 00166 u TP TC 020/2011

<<3H€KTpOMaFHI/ITHa$I COBMCCTHMOCTb TEXHUYCCKUX CPEACTB».
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Pucynok A.1 —T'abaputhsie pazmepst MP5
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Pucynok A.2 — Pa3Mmepsl OKHa 1 MOHTa)XXHbBIX OTBEPCTUI O] ycTaHOBKY MP5
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IHPUJIIOXKXEHUE b

(cipaBOYHOE)

Bun 3agHeit manenu TepMuHaa 3auThl 3HEproodbopyaosanus MP5
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Pucynok b.1 — Buz 3anHei nanenu TepMuHaia 3auuThl 3Heproodopyaosanus MPS. Bapuanr 1
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Pucynok b.2 — Buz 3anHei nanenu TepMuHaia 3alUThl sHeproodopynosanus MPS. Bapuant 2
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Pucynok b.3 — Bun 3agHeii manenu TepMuHaa 3auThl SHeproodbopyaoanust MP5. Bapuaunt 3
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Pucynox b.4 — Bup 3agHeit nanenu TepMHHANIA 3aIIUTH YHEproodopyaosanus MP5. BapuanT 4
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Pucynok Bb.5 — Bun 3agHeii manenu TepMuHaa 3auThl 3HEproodopynoBanust MP5, ucnonaenue ¢
¢byHkuuen nemyHrupoanus. Bapuanr 1
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MNPUJIOKEHUE B
(cipaBOYHOE)

Cxembl BHemIHuX npucoeauHennii MPS, 110 70
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Pucynoxk B.1 — Cxema ¢ 3-Ms TpanchopmaTopaMu TOKaA.
BapuanTt ncnosHenus 1
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IMPUJIOXKEHUE T’

Ta0auubl
Ta6muma I'.1 - Cnucok CUTHAJIOB, UCTIONB3YEMBIX MIPY (JOPMUPOBAHUH BBIXOTHOTO JIOTHYECKOTO CUTHAJIA
Kox Tun curuaja Kox Tun curnaja

0 HET 49 12> 1O
1 OTKJI. BBIKIL. 50 12>
2 BKI1. BBIKIL. 51 12>> 1O
3 HeucnpaBHocTh 52 12>>
4 I'p. ycraBok 53 10> 1O
5 Peseps 54 10>
6 CurHanuzanus 55 10>> 1O
7 OTkItOYeHNE 56 10>>
8 3emuis 57 In> 1O
9 ABP Bk, 58 In>
10 ABP Orxk. 59 In>> 1O
11 ABP Bbrok. 60 In>>
12 Peseps 61 Ir> 1O
13 Pab6ota JI3II 62 Ir>
14 Pabora YPOB 63 12/11 1O
15 Bk, mo AIIB 64 12/11
16 Yckopenue 65 F> 1O
17 1 66 F>
18 12 67 F>> 10O
19 13 68 F>>
20 14 69 F<HO
21 5 70 F<
22 6 71 F<<HO
23 a7 72 F<<
24 I8 73 U> 1o

na 110 70.07 | Iaa 110 70.20 u>
25 74

19 Peseps
26 A10 Peseps 75 U>> 1O
27 A11 Peseps 76 u>>
28 J12 Pesepn 77 U<HO
29 J13 Pesepn 78 U<
30 J14 Peseps 79 U<<HO
31 J15 Pesepn 80 U<<
32 J16 Peseps 81 u2> 10
33 JI1 82 uz2>
34 JI2 83 u2>> 1o
35 JI3 84 uz2>>
36 J14 85 uo> 1o
37 JI5 86 uo>
38 JI6 87 uo>> 1O
39 J17 88 uo>>
40 JI8 89 B3-1 CPAB
41 Ho 1> 90 B3-2 CPAB
42 I> 91 B3-3 CPAB
43 Ho I>> 92 B3-4 CPAB
44 I>> 93 B3-5 CPAb
45 HO I>>> 94 B3-6 CPAB
46 I>>> 95 B3-7 CPAb
47 HO 1>>>> 96 B3-8 CPAB
48 I>>>> 97 CCJI1
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[Tponomxenune Tabmumpr .1

Kopg Tun curuaaa
98 CCJI2
99 CCJI3
100 CCJ14
101 CCJI5
102 CCJI6
103 cCcl17
104 CCJI8
105 CCJI9
106 CCIJI10
107 CCJI11
108 CCJI12
109 CCJI13
110 CCJI14
111 CCIJI15
112 CClJI16
113 CCli7
114 CCJI18
115 CCJI19
116 CCJI120
117 CCJl121
118 CCJ122
119 CCJI123
120 CCJI24
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Tabnuua I'.2 - Ciucok CUrHANIOB, UCTIONIB3YEMBIX TP (POPMUPOBAHUU BXOAHOTO JIOTHYECKOr0 CUTHANA,
curHayioB O10kMpoBkH 3amuT 1o |, U, F u mapameTpoB aBTOMaTUKH

Kox Tun curnaiaa Kon Tun curnanaa
0 HET 50 BJICI
1 J11 UHB 51 BJIC2 <MHB>
2 J1 52 BJIC2
3 J12 UHB 53 BJIC3 <WHB>
4 J2 54 BJIC3
5 13 THB 55 BJIC4 <1HB>
6 IR} 56 BJIC4
7 J14 UHB 57 BJICS <MHB>
8 14 58 BJICS
9 15 HB 59 BJIC6 <1HB>
10 A5 60 BJIC6
11 J16 THB 61 BJIC7 <UHB>
12 J16 62 BJIC7
13 J17 UHB 63 BJIC8 <MHB>
14 a7 64 BJICS
15 J8 UHB
16 J8
17 na ll10 70.07 | Ana 110 70.20
19 HB Peseps
18 119 Pesepr
19 J10 THB Pesepn
20 J10 Pesepn
21 J11 HB Pesepn
22 J11 Peseps
23 J12 IHB Pesepn
24 J12 Pesepn
25 J13 IHB Peseps
26 J13 Pesepn
27 J14 IHB Pesepn
28 J14 Pesepn
29 J15 HB Pesepn
30 J15 Pesepn
31 J16 IHB Peseps
32 J16 Peseps
33 JI1 <VHB>
34 JI1
35 J12 <WHB>
36 J12
37 JI3 <VHB>
38 JI3
39 J14 <WHB>
40 J14
41 JI5 <VHB>
42 JI5
43 JI6 <VHB>
44 JI6
45 17 <MHB>
46 J17
47 JI8 <VHB>
48 JI8
49 BJIC1 <MHB>
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Tao6muua I'.3 - Curgasnsl BHEITHUX 3aIUT

Kon Tun curnajna Kon Tun curnana
0 HET 50 BJIC1
1 J1 UHB 51 BJIC2 <MHB>
2 A1 52 BJIC2
3 J2 UHB 53 BJIC3 <MHB>
4 A2 54 BJIC3
5 J3 HB 55 BJIC4 <UHB>
6 3 56 BJIC4
7 J14 UHB 57 BJICS <MHB>
8 J4 58 BJICS
9 J5 HB 59 BJIC6 <UHB>
10 A5 60 BJIC6
11 6 HB 61 BJIC7 <VHB>
12 J6 62 BJIC7
13 A7 UHB 63 BJIC8 <UHB>
14 7 64 BJICS
15 J8 HB 65 > HO <MHB>
16 J8 66 > HO
17 na 110 70.07 | [Ana 110 70.20 67 1> CPAb <HMHB>

19 NHB Peszeps

18 119 Pesepr 68 | > CPAB
19 J10 THB PesepB 69 [>> HNO <MHB>
20 10 Peseps 70 1>> HO
21 JA11 THB Peseps 71 |>>CPAb <UHB>
22 11 Peseps 72 | >> CPAb
23 12 IHB Pesepn 73 [>>> 1O <UHB>
24 12 Pesepn 74 I >>> 1O
25 JA13 HB Pezeps 75 | >>> CPAb <HHB>
26 J13 Peseps 76 | >>> CPAb
27 14 THB Pesepn 77 [>>>> W0 <MHB>
28 14 Pesepn 78 | >>>> 1O
29 J15 THB Pesepn 79 | >>>> CPAb <HHB>
30 15 Peseps 80 | >>>> CPAbB
31 J16 THB Peseps 81 12> HNO <HMHB>
32 J16 Pezeps 82 12> WO
33 J <MHB> 83 12> CPAB <WHB>
34 J 84 12> CPAB
35 J12 <MHB> 85 12>> 1O <UHB>
36 J12 86 12>> 1O
37 J3 <MHB> 87 I12>> CPAb  <HMHB>
38 JI3 88 12>> CPAB
39 J14 <1HB> 89 10> MO <UHB>
40 Ji4 90 10> MO
41 JI5 <MHB> 91 10> CPAB <MHB>
42 JI5 92 10> CPAB
43 JI6 <MHB> 93 10>> MO <WHB>
44 JI16 94 10>> MO
45 J17 <VHB> 95 10>> CPAb  <MHB>
46 J7 96 10>> CPAB
47 JI8 <MHB> 97 In> MO <HMHB>
48 718 98 In> HO
49 BJICI <VUHB> 99 In> CPAb <MIHB>
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[Tponomkenne Tadmuis 7.3

Kon Tun curuaja Kon Tun curnaja
100 In> CPAB 145 U2> MO <MHB>
101 In>> MO <UHB> 146 u2> U0

102 In>> MO 147 U2> CPAb <UHB>
103 In>> CPABb <UHB> 148 U2> CPAB

104 In>> CPAB 149 u2>> HO <UHB>
105 Ir> MO <HHB> 150 u2>> HO

106 Ir> HO 151 U2>>CPAb <HHB>
107 Ir> CPAb <HHB> 152 U2>> CPAB

108 Ir> CPAB 153 uo> MO <UHB>
109 12/11> MO <HUHB> 154 uo> MO

110 12/11> 1O 155 U0> CPAb <MHB>
111 12/11>CPAB <MIHB> 156 U0> CPAB

112 12/11> CPAB 157 uo>> MO <MHB>
113 F> MO <UHB> 158 uo>> HO

114 F> 1O 159 U0>>CPAB <UHB>
115 F> CPAb <VHB> 160 U0>> CPAB

116 F> CPAB

117 F>> WO <UHB>

118 F>> WO

119 F>> CPAB <UUHB>

120 F>> CPAB

121 F< MO <UHB>

122 F< UO

123 F< CPAb <MHB>

124 F< CPAbB

125 F<< MO <UHB>

126 F<< MO

127 F<< CPAB <UHB>

128 F<< CPAB

129 U> HO <UHB>

130 U> HO

131 U> CPAb <MHB>

132 U> CPAb

133 U>> MO <WHB>

134 U>> HO

135 U>> CPAF <MIHB>

136 U>> CPAB

137 U< HO <UHB>

138 U< HO

139 U< CPAB <UHB>

140 U< CPAB

141 U<< MO <UHB>

142 U<< HO

143 U<< CPAB <MHB>

144 U<< CPAB
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Tabnuma I".4 - BeixoiHbIE CUTHAIIBI pelie, HHAUKATOPOB

Konx Ha3Banue Kox Ha3Banmue Kon Ha3zBanmue
0 HET 52 | 110 Peseps 104 | 1 >> CPAB

1 OTKIJI. BBIKJI.<MUHB> 53 JI11 <MHB> Peseps 105 | I >>> MO <MHB>
2 OTKJI. BBIKJI. 54 J11 Peseps 106 | | >>> MO

3 BKJI. BBIKJI.<MHB> 55 J12 <1HB> Peseps 107 | | >>> CPAB<MHB>
4 BKJI. BBIKJI. 56 J112 Peseps 108 | I>>> CPAb

5 HEWCIIP. <WHB> 57 J13 <MHB> Peseps 109 | I >>>> 10O <UHB>
6 HEWCITPABHOCTb 58 J113 Peseps 110 | I>>>>HO

7 PE3EPB 59 J14 <MHB> Peseps 111 | 1 >>>> CPABb <MHB>
8 PE3EPB 60 | 14 Peseps 112 | | >>>> CPAB

9 PE3EPB <MMHB> 61 JI15 <MHB> Peseps 113 | 12> UWO <HMHB>
10 | PE3EPB 62 | O15 Peseps 114 | 12> MO

11 CUT'HAJI. <HMHB> 63 J16 <MHB> Peseps 115 | 12> CPAb <MHB>
12 CUTHAJIM3ALINA 64 J116 Peseps 116 | 12> CPAbB

13 OTKJIFOYEHUE <MHB> 65 JI1 <1HB> 117 | 12>> MO <HMHB>
14 OTKJIFOYEHUE 66 JI1 118 | 12>> MO

15 SEMJISI <UHB> 67 JI2 <1 IHB> 119 | 12>>CPABb <MMIHB>
16 3EMJIA 68 JI2 120 | 12>> CPAB

17 ABP BKJI. <MIHB> 69 JI3 <1 IHB> 121 | 10> MO <UHB>
18 ABP BKIJI. 70 JI3 122 | 10> MO

19 ABP OTKJI. <UHB> 71 JI4 <1HB> 123 | 10> CPAb <MUHB>
20 ABP OTKIJIL. 72 JI4 124 | 10> CPAB

21 ABP BJIOK. <MHB> 73 JIS <1HB> 125 | 10>> MO <MHB>
22 ABP BJIOK. 74 JIS 126 | 10>> MO

23 PE3EPB 75 JI6 <1 HB> 127 | 10>> CPAB<MHB>
24 PE3EPB 76 JI6 128 | 10>> CPAB

25 PABOTA JI31I <WHB> 77 JI7 <1HB> 129 | In> MO <UHB>
26 PABOTA JI3III 78 JI7 130 | In> HUO

27 PABOTA YPOB<MHB> 79 JI8 <1HB> 131 | In> CPAb <MHB>
28 PABOTA YPOB 80 JI8 132 | In> CPAB

29 BKJI. I10 AIIB <MUHB> 81 BJIC1 <MHB> 133 | In>> HNO <MHB>
30 BKJI. I10O AIIB 82 BJIC1 134 | In>> HO

31 YCKOPEHUE <HMHB> 83 BJIC2 <MHB> 135 | In>>CPAB <MUHB>
32 YCKOPEHUE 84 BJIC2 136 | In>> CPAbB

33 J1 <VUHB> 85 BJIC3 <MHB> 137 | Ir> MO <UHB>
34 J11 86 BJIC3 138 | Ir> UO

35 J12 <MHB> 87 BJIC4 <MHB> 139 | Ir> CPAB <HMHB>
36 J12 88 BJIC4 140 | Ir> CPAB

37 J13 <MHB> 89 BJICS <MHB> 141 | 12/11> MO <UHB>
38 13 90 BJICS 142 | 12/11> HO

39 J14 <MHB> 91 BJIC6 <UHB> 143 | 12/11> CPAb <UUHB>
40 14 92 BJIC6 144 | 12/11> CPAB

41 J15 <HB> 93 BJIC7 <MHB> 145 | F> HO <HMHB>
42 J5 94 BJIC7 146 | F> HO

43 J16 <MHB> 95 BJIC8 <MHB> 147 | F> CPAb <MHB>
44 J16 96 BJICS 148 | F> CPAB

45 J7 <MHB> 97 1> HNO <MHB> 149 | F>> HO <MHB>
46 7 98 1> HO 150 | F=>> HO

47 18 <UHB> 99 | >CPAbF <UHB> 151 | F>> CPAb <UUHB>
48 18 100 | > CPAB 152 | F>> CPAbB

Jlna 1O 70.07 | JIna IO 70.20) 101 1>> 1O <MHB> 153 | F< MO <UHB>

49 J9 <MHB> Peseps

50 J9 Pesepr 102 1> HO 154 | F< HO

51 J110 <MUIHB> Peseps 103 | >> CPAb <MUHB> 155 | F< CPAb <MHB>
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[Tponomxenne Tabmuie ['.4

Kon Ha3panue Kon HasBanue Kon HasBanue
156 | F< CPAb 205 | B37 CPAb <1IHB> 254 | CCJI23
157 | F< MO <MHB> 206 | B37 CPAB 255 | CCJI24  <HHB>
158 | F<< HO 207 | B38 CPAb <IHB> 256 CCJI24
159 | F<< CPAB <HHB> 208 | B38 CPAb 257 U> Bo3spar <UHB>
160 | F<< CPAB 209 | CClll <VHB> 258 U> Bo3Bpar
161 | U> MO <UHB> 210 | CCJ1 259 U>> posspar <UHB>
162 | U> 1O 211 | CCJI2  <MHB> 260 U>> po3Bpar
163 | U>CPAb  <UHB> 212 | CCJI12 261 U< Bo3spar <UHB>
164 | U>CPAB 213 | CCJI3  <MHB> 262 U< Bo3Bpar
165 | U> MO <MHB> 214 | CCJI3 263 U<< Bo3spar <UHB>
166 | U>> HO 215 | CCJl4  <HUHB> 264 U<< Bo3Bpar
167 | U>>CPAb <MHB> 216 | CCJI4 265 U2> pozspat <MUTHB>
168 | U>>CPAb 217 | CCJI5 <UHB> 266 U2> BozBpar
169 | U< MO <MHB> 218 | CCJIS 267 U2>> osspar <MUHB>
170 | U< HO 219 | CCJI6  <MHB> 268 U2>> BosBpat
171 | U<CPAB <MHB> 220 | CCJI6 269 U0> Bozspat <MUIHB>
172 | U<CPAB 221 | CCJI7  <WHB> 270 U0> Bo3Bpat
173 | U< HO <MHB> 222 | CCJI7 271 U0>> osspar <MUIHB>
174 | U<< MO 223 | CCJI8  <MHB> 272 U0>> Bo3Bpat
175 | U<<CPAb <MHB> 224 | CCJI8 273 F> Bospar <UHB>
176 | U<<CPAb 225 | CCJI9 <HHB> 274 F> Bo3Bpat
177 | U2> HO <MHB> 226 | CCJI9 275 F>> o3spar <MUIHB>
178 | U2> HO 227 | CCJI10 <HMHB> 276 F>> Bo3Bpat
179 | U2> CPAB <IHB> 228 | CCJ10 277 F< Bo3Bpar <UHB>
180 | U2> CPAB 229 | CCJlll  <MHB> 278 F< Bo3Bpar
181 | U2>> WO <MHB> 230 | CCJIl1 279 F<< Bo3spat <MIHB>
182 | U2>> HO 231 | CCJI12  <MHB> 280 F<< Bo3Bpar
183 | U2>> CPAB <UUHB> 232 | CCJ12
184 | U2>> CPAB 233 | CCJI13  <MHB>
185 | U0> MO <MHB> 234 | CCJI13
186 | U0> MO 235 | CCJI14  <UHB>
187 | U0> CPABb <UHB> 236 | CCJI14
188 | U0O> CPAB 237 | CCJI15  <HUHB>
189 | U0>> MO <MHB> 238 | CCJI15
190 | U0>> MO 239 | CCJI16  <MHB>
191 | U0>> CPABb <UIHB> 240 | CCJI16
192 | U0>> CPAB 241 | CCJI17  <WHB>
193 | B31CPAF <MHB> 242 | CCJ17
194 | B31 CPAB 243 | CCJI18  <HMHB>
195 | B32CPAb <HHB> 244 | CCJI18
196 | B32 CPAb 245 | CCJI19 <HHB>
197 | B33 CPAb <HHB> 246 | CCJI19
198 | B33 CPAB 247 | CCJI20 <UHB>
199 | B34CPAF <UHB> 248 | CCJI20
200 | B34 CPAb 249 | CCJI21 <MHB>
201 | B35 CPAb <MHB> 250 | CCJI21
202 | B35 CPAb 251 | CCJI22  <HWHB>
203 | B36 CPAb <MHB> 252 | CCJI122
204 | B36 CPAbB 253 | CCJI23  <MHB>
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IIpunosxenue k norosopy Ne OT«__ » 20

Kapra 3aka3a Ha TepMuHAJ 321U THI JHeproodopyaosanuss MPS

3aKa3uyuk
Tun MP:

-[xx]
L

IMP5 | - [ XX|-[xxx|-| X |-

JII — dbyHKIUS TeITyHTHPOBAHUS

B — Bce kj1eMMEBI BUHTOBBIC

BapuaHnT ucrionaenust uarepdeiica:

1 — Omun nopt RS-485 (MP-CETb);

2 — JIsa mopta RS-485 (MP-CETb);

2(103) — Jlga mopra RS-485 (MP-CETb, MK 60870-5-103);
3 — Jlpa ontrueckux mopta tumna ST (MOK-61850);

4 — JIea mopra Ethernet tuna RJ-45 (MDK-61850)

HomunansHoe HanpspKeHUE MUTaHUS:
110- Un =110 B;

230—- Uy ~230B/=220B
XXX(XX) —nHOE HanpsKEeHUE

Bepcus nporpaMMHOTro obecrieueHus:
70

TepmuHan 3amuTh 3HEproodopynoBanus MP5

KoauuyecTBO H3aeIMH: IIT.
TexHn4yeckoe ONMCAHUE U PYKOBOJCTBO 110 IKCIIYyaTallUK: IIT.
3AKA3YUK: N3I'OTOBUTEJIb:
« » 20 T. « » 20 T.
MLII. ML.II.
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