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BBEJAEHUE

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

B cocTaB JaHHOTO JOKYMEHTA BKJIFOUSHO: OIIMCAHUE YCTPOMCTBA U MIPUHIIUIIA PA0OTHI TEPMHUHATIA
3amuUThl YHEProodopynoBanus MPS, TeXxHHUECKHE XapaKTEPUCTUKH, a TAK)KE CBEICHHUS, HEOOXOIUMbIC
JUTSL TIPABUJTBHOM KCILTyaTaIvH.

CopepkaHue 3TOT0 JOKYMEHTa PacIpOCTPAHSICTCS Ha BCE MOIUGDUKAIINN U3IEITHS.

[Ipennpusitie ocraBisieT 3a COOOH MPaBO BHECEHUS] M3MECHEHUI, HE YXYIIIAONUX apaMeTPOB
uzzenus (Ui UX YTOYHEHHS CIIEAyeT 00pamarhes K pa3paboTuuKy).

1 HABHAYEHME U3JAEJUA

Tepmunan 3amuTs! 3HEproodopynoBanus MPS, Bepcus nporpammuoro odecrieuenus 110 73 (na-
aee — [10 73), mpeaHa3HaveH IS 3aLIUTH 1 aBTOMATUKH

- ACUHXPOHHBIX 3JIEKTPOABUTATENEH;

- KaOeIbHBIX M BO3AYIIHBIX JMHUHN 3JI€KTpoliepeaud HanpsbkeHueM 6-35 kB ¢ aByxcTopoHHUM
MIUTaHUEM;

- BBIKJIKOYATEJIEH NMUTAOMUX U OTXOJAIIMX MPUCOECIUHEHUN pacIpeleUTEIbHbIX YCTPOICTB 6-
110 xB;

- TpancdopmaropoB 6-110 kB (B kadecTBe pe3epBHOIA 3aIUTHI TPAHCHOPMATOPOB).

Tepmunan 3ammuTel sHEproodopynosanus MPS (nanee — MPS) siBisiercsi coBpeMeHHBIM ITU(PO-
BbIM YCTPOMCTBOM 3aIUTHI, YIIPABJICHUS U IPOTUBOABAPUHHON aBTOMATUKH, U IIPEJCTABISAET COOON KOM-
OMHUPOBAHHOE MHOTO(DYHKITMOHAIBHOE YCTPOMCTBO, 0OBbEIUHSIONIEE PA3INUHbIE (PYHKITUHU 3alTUTHI, U3-
MEPEHHUsI, KOHTPOJIS,, MECTHOTO U JUCTAHIIMOHHOIO yIIPaBJICHHUS.

Hcnonw3oBanne B MP5 coBpemenHoi aHanoro-un@poBoil 1 MUKPONPOLIECCOPHOIN 3JIEMEHTHON
6a3bl 00ecreyrBaeT BHICOKYIO TOYHOCTh U3MEPEHHI U MMOCTOSIHCTBO XapaKTEPUCTHUK, YTO TIO3BOJISIET CY-
IIECTBEHHO MOBBICUTh YYBCTBUTEIBHOCTh U OBICTPOAECHCTBUE 3AIIMT, a TAKKE YMEHBIINUTh CTYIIEHU Ce-
JIEKTUBHOCTH.

@YHKIINH, BHIIOJIHSEMbIE TEPMUHAJIOM 3alUThI SHEproodbopynoBanust MPS, u ux cpaBHuTEb-
HbIE XapaKTePUCTUKU MO (GYHKLUSAM NpuBeAeHbI B Tabaume 1.1.

Tab6muna 1.1
OyHKIUH Kox ANSI KOHquCTf ©
CTYICHEH
Hanpasiennasi/HeHanpaBieHHas 3alMTa OT MOBBIIIECHHUS TOKA C 67/51/51V 4
ITyCKOM I10 HAITPSDKEHUIO
Hanpasnennasi/HeHanpaBaeHHas 3allMTa OT MOBBIIICHUS TOKA 67N/51N/
(MOIITHOCTH) HYJIEBOM MOCIIEI0BATEIBHOCTH C ITCKOM I10 HampsiKe- 30p 4
HUIO
3amyTa OT MOBHIIIEHUS] CYMMapHOTO TOKa HYJIEBOH ITOCIIe0Ba- - 1
TEJIbHOCTHU BBICHIMX TAPMOHHUK C ITYCKOM IO HAIPSKEHUIO
HamnpaBnennas/HeHanpaBieHHAs 3allUTa OT MOBBIIICHUS TOKA
(Mo1mHOCTH) 00paTHOI MOCIe10BaTEILHOCTH € ITYCKOM I10 Hamps- 46 2
KECHHUIO
3ammta ot 00pkiBa ipoBoaa (12/11) 46BC 1
3ammTa OT NOHM)KCHHS HAMPSDKCHMSI C YCTaBKOM HAa BO3BpaT 27 2
3ammTa OT MOBBIICHUS HAPSDKCHUSI C YCTAaBKOM HAa BO3BpaT 59 2
3amura ot MOBBIIICHIS HATPSKCHHA HYJIEBOH MOCIJIE0BATEILHO- 59N 2
CTH C YCTaBKOW Ha BO3Bpar
3amyTa OT NOBBILICHUS HAIPSHKEHUS 00paTHOM MOCIEeI0BATEIbHO- 47 2
CTH C YCTAaBKOM Ha BO3BpAT
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[Tponomxenne Tadmuis 1.1

OyHKIUU Kox ANSI Konuuectso
CTyHEeHeu
3amuTa OT CHU)KEHHUS 4acTOThl C YCTaBKOM Ha BO3BpaT 81U-R 1
3ammuTa OT MOBBIIICHUS YaCTOTHI C YCTAaBKOM Ha BO3BpAT 810 1
3amura 1o neperpeBy ¢ TerioBOMH MOJACIIbIO 49 2
BrokupoBKa 1mycKoB JBUraTels O TEMJIOBOMY COCTOSHUIO 66 —
brokupoBKa IMyCKOB ABUraTelIs M0 YUCITY MyCKOB — —
3amuThl OT 3aTSIHYTOTO MyCKa M OJJOKUPOBKH POTOpA 48, 50LR/51LR —
Ornpeienenre MecTa MOBPEXKICHUS — —
UYetnlpéxkpaTHoe AIIB BbIKiIIOUaTENS 3aIMIIIAEMOT0 IPUCOETUHEHMSI 79 —
KoHntposb cocTostnust Beikiouatens ¢ YPOB (YPOB3) 50BF —

ABP — —

biokupyronias Joruka — —

Bocemb BHEITHMX 3allUT — —

BoceMp BXOIHBIX JOTHYECKUX CUTHAIOB 110 JJoruke «» nimu « TNy —_— —

BoceMmb BBIXOIHBIX JIOTHUECKUX CUTHAIOB 110 Jiornke «JIN» —_— —_—

OmnpenensiemMast MOJIb30BaTENIEM JIOTHKA — ()YHKITMOHATIBHBIC OJIOKU: — —
BXO/IbI, BEIXO/IbI, 3aIIUCH B KypHAJI, TIOTHUYECKHUE AIEeMEHTHI U,
NJIN, uckmouaromee NJIN, HE, tpurrep, TaitMep, MyJIbTUILIEKCOD,
TEKCTOBBIN OJIOK

Nunukanus AeMCTBYIOMMX (TEKYIINX ) 3HAUSHUM TOKOB U HaIpsiKe- — —
HUM 3a1IMIIAEMOT0 TPUCOSAMHEHHUS, YaCTOThI

MecTHOE ¥ TUCTaHLIMOHHOE YIIPABIEHUE BBIKIIIOYATEIIEM, IIEpe- — —
KJIFOUCHHE PEKUMA YIIPABIICHHUS

BJ'IOKI/IpOBaHI/IC OT MHOT'OKPATHBIX BKJIIOUCHHH — —

3aaHue BHYTpeHHEH KoH(Urypaiuu (BBOJ 3alIUT U aBTOMATUKH, — —
BBIOOp 3aAILUTHBIX XapaKTEPUCTHUK, KOJIUYECTBO CTYNEHEH 3alUThI,
IPOrpaMMHUPOBAHUE JIOTHKH U T.J1.) IPOrPaMMHBIM CIIOCOOOM

MecTHBIN ¥ JUCTaHIIMOHHBIN BBO/, XpaHCHUC U OT06pa)KCHI/Ie — —
YCTABOK 3allIUT 1 aBTOMATUKH

Perucrparnus aBapuiHbIX [TapaMEeTPOB 3aIIUILAEMOr0 IPUCOESANHE- — —
HUS (IEeNCTBYIOIINX 3HAYEHUN TOKa, HANIPSKEHUsSI U TUIIA TIOBpe-
XKJIeHUs1) U cpabaThIBaHNUE U3MEPUTEIBbHBIX OPraHOB

PeFI/ICTpaIII/Iﬂ N3MCHCHH CUTHAJIOB Ha JUCKPCTHBIX BXOJaX (COCTO- — —
SHUSA BBIKITFOYATCIIA ITPUCOCANHCHUS, I_ICHCI\/'I JAUCTAaHIIMOHHOI'O
YIIpaBJICHUA U BHCITHUX 3aI]_[I/IT) M KOMaH]J YIIpaBJICHU:, ITOCTYIIAKO-
HUX 110 KaHAJTy CBA3U

VY4eT KoIMuecTBa OTKIIFOYEHUN BBIKIIFOUATENS — —

[TosyueHue AUCKPETHBIX CUTHAJIOB YIIPaBJIeHUs U OJIOKUPOBOK, BbI- — —
Jlaya KOMaH/ YIpaBJICHUs, aBapUHHOMN U IPENYNPEIUTENBHOM CUT-
HaJIM3aIII

O6men nndopmanueii ¢ Bepxaum yposaeM (ACY TII) — —

HenpepbiBHas caMOIMarHOCTHKA allapaTHOM ¥ IPOTPAMMHOM 4acTH — —

VYCeTpoicTBO MMEET YeThIpe IPYIIIbl yCTaBOK, KOTOPbIE MOT'YT ObITh BHIOPAHBI IIPU MPOTPaAMMHPO-
BAHMM 4epe3 KIIABUATYPY, [IEPCOHAIBHBIN KOMIIBIOTED, CETh CBA3U MM JUCKPETHBIN BXoa. Ilepekmtoye-
HUE yepe3 JUCKPETHBIN BX0A Ha 1-3 rpynmy mpouCXOIUT MOCPEACTBOM MOJa4ul UMITYJIbca HAa COOTBET-
CTBYIOILMI BXOJ. 4 TpyIlNa yCTaHABIMBAETCS HAa BpEMs HaIM4us JUCKpeTHOro curnana "[lepexi. Ha rp.
ycT. 4" 1 UMeeT MPUOPUTET HAJl OCTATBLHBIMU IPYNIIAMH YCTaBOK.
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2 TEXHUYECKHUE XAPAKTEPUCTHUKH

Tabmuma 2.1

ITapametp

3HaueHue

AHaJI0roBbI€ BXOJbIL:
Ilenn n3mepenus Toka
"  KOJIMYECTBO;
"  JMana3oH BXOJHBIX TOKOB:
O pabounii;
O aBapwiiHBINA B (azax;
O HYJIEBOH
MOCJIEIOBATEIHFHOCTH IN;
"  TEpMUYECKasl yCTONYHMBOCTH:
O JJUTENBHO;
O B TeyeHwue 2 c;
O BTeueHue 1 ¢
" moTpeliiieMas MOITHOCTh

Ilenn HanpsKeHUs
"  KOJHMYECTBO;
"  BXOJIHOE HaNpsHKCHUE:
o HomuHanbHOE B (pazax (Un);
o pabouee (Up);
"  TEepMHYECKas yCTOHYMBOCTD:
O JJIUTENBHO;
o B Teuenue 10 c;
* noTpedasiemMasi MOIIIHOCTh
Yacrora
"  HOMHHAJbHOE 3HAUCHHE;
*  pabouuii AUana3zoH

4

*

ot 0,111 10 21H;
ot 211 1o 401H;

ot 0 1o 5lm;

4lu;

401m;

10011

P HOMHHAJIBHOM TOKe He Ooiee 0,25 B-A (6e3 neneit
JIEIIYHTUPOBAHU);

4;

100 B ad.;
10 256 B 2d.;

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

50 I'm;
40-60T

JuckpeTHbIe BXOMBIL:
"  KOJIMYECTBO;
" HOMHHAJIBHOE HAlPsHKCHHUE;
"  MAaKCUMAaJbHO JIOIIyCTUMOE
HaIpsHKEHUE;
" HanpsbKeHUe cpadaTbIBaHUS;
* ko3¢ dunmeHT Bo3Bpara,

IeMcsl PeKUME;

"  UMIYJIBC PEKEKIIUU;

" 3ajepiKKa 1Mo BXO1y, He Oolee;

u MHUHUMAJIbHAS JJINTCIIBHOCTHb CUT-
Hasia (aHTUIpeOe3roBast 3a/IepIKKa)

- HOTpC6J'I$ICMBIﬁ TOK B YCTaHOBHB-

16 mporpammupyembIX, H30JIMPOBAHHBIX MEX]Ty COOOI;
~230 B ( ~110; =48; =24 B - no 3aka3sy)

=380 B,

~275 B;

0,6-0,7 UBx.HOM;

KB >0,95;

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

7 McC

Peneiinblie BHIXOBI:
"  KOJHMYECTBO;
®  HOMHWHAJIBHOE HANPSKEHHUE;
"  HOMUHAJBHBIA TOK HArPy3KH;

I[ETH YIIPABJICHUS BBIKJIFOYATE-
aeM, L/R<40 mc

"  pa3MBIKAIOMIAs CIOCOOHOCTD IS
MOCTOSTHHOTO TOKA;

"  KOMMYTaIllMOHHAs CIIOCOOHOCTH B

®  KOJIMYECTBO KOMMYTaI_[I/Iﬁ Ha KOH-

11 (8 mporpammupyembIX );
250 B;

8 A;

10 10 A na Bpems 1,0 ¢

10 30 A na Bpems 0,2 ¢

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

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

TaKT: Harpy>KCHHbIN; 10 000;
HEHArpyXEHHbIN 100 000;
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[Tponomxenne Tadauis 2.1

ITapamerp

3HauyeHue

OCHOBHOE€ IIUTAHHUE:
"  HOMMHAJIBHOE HANPSHKCHUE TTUTAHHMS,
" pabouuii AMAIa30H MTUTAHMS:
O HampsHKeHHE IEPEMEHHOTO TOKA;
O HaNpsHKCHHE MOCTOSTHHOTO TOKA;

* moTtpediisieMas MOIIHOCTb:
O B HOPMaJbHOM PEKUME;
O Tpu cpabaThbIBAaHUH 3aIIUT

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

Ot 100 1o 253 B;
Ot 100 1o 300 B (momycTuMblii ypOBEHB ITyJIbCAITUi
20 %);

He OoJiee 5 B-A;
He Ooiiee 10 B-A

Pe3epBHOE nUTaHNE U ICITYHTUPOBAHUE:
" [MTaHHWE OT TOKOBBIX 1enei (hasbr A, C):
O MHUHHUMAJILHBIA BXOTHOHN TOK;
O BpeMs TOTOBHOCTH;
o motpedseMast MOITHOCTb TI0 OTHOM
daze:

3A;
300 mc nipu 4ln;

" JUCIUIEUN

- IpY OCHOBHOM IIUTaHUU; 5B-A;
- TIPY [TUTAHUH OT TOKOBBIX IICTIEH; 13 B-A;
= JCKPETHBIE BBIXOIbI ICUTYHTUPOBAHHUS:
O KOJIHYECTBO; 2 H3
O THII AUCKPECTHOI'O BBIXOAA, 6CCKOHTaKTHBIﬁ;
O HOMMHAJbHBIN JJIMTEILHBIN TOK; 50 A;
O THUKOBBIN TOK Ha mpoTsikeHuu 20 Mc | 400 A
HuTepdeiic 4enoBeKO-MalIMHHBIN:
" WHIMKATOPBI CBETOIMOIHbIE:
O  KOJIUYECTBO; 13;
O CBOOOIHO HAa3HAYAEMBIC; 8;
" KJABHATYDA; 10 xnaBu,

CBETOAHMOJIHBIHN, 2 CTPOKH 110 16 CUMBOJIOB

JlokanbHbIi HHTEpPEiic

USB-2.0

Y nanennsiii uaTepdeiic:
Bapuanr 1

® TOPOTOKOI CBA3U

Bapuanr 2
" [IPOTOKOJI CBSI3U

Bapuant 2(103)
" TIPOTOKOJI CBSI3U

Bapuant 3
" TIPOTOKOJ CBSI3U

Bapwuanr 4
" POTOKOJI CBSA3H

2-X IpoBOIHAs (pU3HUECcKas TUHMS,
Onun nopt RS-485 (M301MpOBaHHBI)
1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600; 115200 6ut/c;

“MP-CETH” (MODBUS);

JBa mopra RS-485 (M30mmpoBaHHBIX);
“MP-CETH” (MODBUS);

JBa mopra RS-485 (n30mupoBaHHBIX):
- mopt X3.1«MP-CETb» (MODBUS),
- mopt X3.2 MOK 60870-5-103;

JBa ontuueckux nopta tuna ST (LO0BASE - Fx);
MDK-61850;

JlBa nopra Ethernet tuna RJ-45 (100BASE - Tx);
MD5K-61850;

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73
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[Tponomxenne Tadauis 2.1

ITapamerp

3HauyeHue

OcmutorpadgupoBanue:
" JUTUTEIBHOCTH 3aIUCH 00IIas;
" YKCJIO BEIOOPOK Ha MEPHOT,
" YHCJIO KAHAJIOB,
" JUIATEJILHOCTH 3aIMCH 10 aBapHii;
= (QopmaT npeacTaBIeHUs JAHHBIX

B COOTBETCTBHH C II. 7.8.10;

20;

8 aHayoroBbIX, 127 AUCKPETHBHIX;

0-99% ot o01IeH JIUTEILHOCTH,

0e33HaKoBEIH 16 p. mpeoOpa3oBanue B hopmare
COMTRADE mnipu momo1iy mporpaMmmMHON 000JI0YKH
«YnuuKon»

Perucrpanus cooOuieHuii:

" cpenHee BpeMsl BOCCTaHOBIICHUS

" [IOJIHBIN CPOK CITY>KOBI

" [OTOK JIOKHBIX CpabaTbIBaHUI YCTpOii-
CTBa B roji

" JKypHaJ aBapui; 32,

" KypHaJI COOBITHIA, 128;
IToka3zaTenu HaJIEKHOCTH:

" cpenHsst HApabOTKa Ha OTKa3 100000 u;

He oonee 1 4;
He MeHee 20 neT;
He Gosee 1-107°

PabGounit nuana3zoH TemMneparyp OKpyKaromiero
BO3/1yXa

Munyc 25... +40 °C

[IpenenbHbIN pabounii AUANa30H TEMIEPATYpP
OKPY>KaIOIIIETO BO3/yXa C COXpaHeHueM (pyHK-
AN 3aIUT

Munyc 40... +70 °C

OTtHocuTeNbHAS BIAXKHOCTB!
" B Pa0OYMX YCIOBUSIX HKCILTyaTaIllH;
" [pU TPAHCIOPTHUPOBAHUU

110 95 % (ipu +25 °C u Hmxe);**
7110 98 % (ipu +25 °C u Hmxe)

ATMOC]epHOe aBIeHHE

79,743 ... 106,7 kIla

HomunansHbie paboune 3HaYSHUS MEXaHUYe-
CKHX BHEIIIHUX BO3JIEHCTBYIOMINX (haKTOPOB

no 'OCT 17516.1-90 st rpymnibl MEXaHUYECKOTO
ucnosHeHust M40 (cooTBETCTBYET MO CEHCMOCTOIKO-
ctH 9 6amnam)

VY CcTONYUBOCTh K MEXaHWUYECKHUM BHEIITHUM BO3-
JEHCTBYIONIUM (DaKTOpaM Mpu TPaHCTIOPTUPO-
BaHUU

B cooTBeTcTBHHM € YCIOBUSIMU TPAHCIIOPTUPOBAHMS
«C» 110
I'OCT 23216-78

["abaputHble pazMepbr™**
- 6e3 (QyHKIUU JAECITYHTUPOBAHMUS,
- ¢ pyHKIUEH NeIyHTUPOBaHMS

143x156%247 mm
143x168%x247 mm

CrencHb 3alllUThI J'II/II_ICBOf/'I IIaHCIH,
CreneHb 3alIUThI KICMMHBIX paST)éMOB

Macca He Goisee 4 xr
Crenenb 3amuThl, o0ecreunBaeMas 000a0ukoii | IP30 mo TOCT 14254-96;
(xoprrycom);

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

*

toka), lui=5 A (1 A)

[H — HOMUHaTBHBINA BXOJHOW TOK (HOMUHAIBHBIN BTOPUYHBIN TOK OT (pa3HBIX TpaHCHOPMATOPOB

** He nomyckaeTcs KOHJEHCAIMsI BJIary MPH SKCIUTyaTallud MUKPOIPOIIECCOPHBIX pelie
*#* T"'abapUTHBIC U IPUCOEAUHUTENILHBIE pa3Mephl IPUBEICHBI B IPUJIOKEHUH A

TpebGoBaHMsI STEKTPOMAarHuTHOM coBMecTuMocTd B cooTBeTcTBUU ¢ [OCT P 51317.6.5 — 2006
(M3K 61000-6-5) «CoBMECTUMOCTh TEXHUYECKHX CPEACTB DJIEKTPOMArHUTHas. Y CTOWYMBOCTh K 3JIEK-
TPOMAarHUTHBIM IIOMEXaM TEXHUYECKHX CPE/ICTB, IPUMEHSAEMBIX Ha JIEKTPOCTAHLUAX U MOACTAHIIMSIX.
TpeboBanust 1 METO/IbI UCIIBITAHUI PUBEIEHBI B TabnuLe 2.2.
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Tabnuua 2.2

ITapamerp

3HaueHue

YV CTOIYMBOCTD K BO3/ICHCTBUIO HAHOCEKYH/IHBIX HMITYJIbCHBIX T10-
Mex B cootBeTcTBUM ¢ TpeboBanmsamu CTh MOK 61000-4-4-2006
(M3K 61000-4-4:2004):

0) JUIUTEIBHOCTH IPOBAJIOB;

B) IIPEpPHIBAHUI;
B) KpUTEpUH KadyecTBa (QYHKIIMOHUPOBAHHUSI

- U1 BXOJHBIX IIeTIeH ITUTaHM, 4 xB
- JUI OCTaJIbHBIX HE3aBHCUMBIX IICTICH; 2 kB
- KpUTEpUid KauecTBa (PYHKITMOHUPOBAHUS “A”
YCTOMYMBOCTh K IIPOBAIAM M KPATKOBPEMEHHBIM IIPEPHIBAHUAM
HAIPSDKEHUST CETH AJISKTPOIUTAHUS B COOTBETCTBHU C TPEOOBAHU-
ssmu CTB MOK 61000-4-11-2006 (MOK 61000-4-11:2004):
a) YPOBEHb UCIIBITATEIILHOTO HAMPSHKEHUS B %0 OT HOMUHAJb-
HOTO HaIPSIKEHUS AIEKTPOIUTAHUS:
1) naus npephIBaHMIA; 0 %;
2) Ui IpOBAJIOB; 40 %;

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

“p»

Y CTONYMBOCTD K 3JIEKTPOCTATUYECKUM Pa3psaaM B COOTBET-

CTBHH C TPEOOBaHUSIMHU

CTBb MDBK 61000-4-2-2006 (MDK 61000-4-2:2001):
- IIpY KOHTAKTHOM pa3psJie; 6 kB;
- IPU BO3AYILIHOM Pa3ps/e; 8 xB;
- KpUTEPH KayecTBa (yHKIIMOHUPOBAHUS “A”

Y CTOMUNBOCTD K BO3EHCTBUIO MUKPOCEKYHIHBIX UMITYJIbCHBIX
MIOMEX B COTBETCTBUU C TPeOOBaHUSIMU IoCTt

IEC 61000-4-5-2017 (MDK 61000-4-5:2014):

- AaMILUIMTYyAa HAIIPSXKCHUA UCIIBITATCIIBHOTI'O UMITYJIbCA,

- KpUTEpHil KauecTBa PYHKIIMOHUPOBAHHUS

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

(2,0£0,1) xB npu moaue momMexu 1o
CXeMe «IIPOBOJI-TIPOBOI;

CCA”

Y CTONYMBOCTD K BO3JCHCTBUIO MIOBTOPSIOIINXCS KOJeOaTeb-
HBIX 3aTyxatoumx nomex yacrorou 0,1 u 1 MI'y B cooTBeT-
ctBuu ¢ TpedboBanusmu CTb 'OCT P 51317.4.12-2001:

- AaMIUINTYAHOE 3HAYE€HHE IEPBOI0 MUMITYJIbCA UCIIBITATEIIBHOIO
HaIPSKEHUS;

- KpUTepHii KauecTBa QYHKIIMOHUPOBAHHUS

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

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

C‘A”

Y CTONYMBOCTD K BO3JEHCTBUIO MArHUTHOTO ITOJISI IIPOMBIIILIECH-
HOM 4acTOTHI B COOTBETCTBUU C TPEOOBaAHUSIMU IocCT
IEC 61000-4-8-2013 (MDK 61000-4-8:2009):

- HaNPsKEHHOCTh HEMTPEPBIBHOIO MAarHUTHOTO TTOJISI IOCTOSTH-
HON UHTECHCUBHOCTH;

- KpUTepHii KauecTBa PYHKIIMOHUPOBAHHUS

30 A/m;

C‘A”

Y CTOMYUBOCTB K BO3JICUCTBUIO UMITYJIbCHOI'O MAarHUTHOTO
MIOJIsI B COOTBETCTBHH C TPEOOBAHUSIMHU
I'OCT IEC 61000-4-9-2022:

- MaKCUMaJbHasl HANPSHKEHHOCTh UMITYJILCHOI'O MarHUTHOTO
T1OJIS;

- KpUTEepUid KauecTBa (PYHKITMOHUPOBAHUS

300 A/m;

G‘A”
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[Tponomxkenne Tabautipr 2.2

ITapamerp

3HaueHue

VY CTOMYMBOCTH K BO3JIEHCTBUIO PAIMOYACTOTHOIO AJIEKTpOMAr-
HUTHOTO TOJISI B COOTBETCTBUU C TPEOOBAHUSIMU CTb
IEC 61000-4-3-2009 (IEC 61000-4-3:2008):

- HaNIPsKEHHOCTD U3JIy4aeMOro OJHOPOAHOIO JIEKTpoMar-
HUTHOTO TOJI,

- IMANa30H YacTOT 3JEKTPOMATHUTHOTO IOJIS;

10 B/m;

ot 80 mo 1000 MI'Li;

- KpUTEepUid KauecTBa (PYHKITMOHUPOBAHUS “A”

Y CTOHYMBOCTD K 3aTyXaromeMy KoyiedareIbHOMY MarHUTHOMY

noito 1o 'OCT P 50652-94:

- CTENEHb XECTKOCTU MUCIIBITAHUM; 3;

- KpUTepHil KauecTBa GyHKIIMOHUPOBAHHUS «A»

Y CcTONYMBOCTh K KOHIYKTUBHBIM ITOMEXaM, HABEJICHHBIM pa-

JTUOYACTOTHBIMH 3JI€KTPOMArHUTHBIMHU MOJISIMH, T10

CTBb IEC 61000-4-6-2009 (IEC 61000-4-6:2006):
- CTETICHb JKECTKOCTH (HUCIIBITATEIbHOE HAMPSIKEHUE); 3 (10 B);
- IMaNa3oH YacTOT 3JEKTPOMATHUTHOTO IOJIS; ot 150 kI'y o 80 MI'1;
- KpUTepHii KauecTBa (PYHKIIMOHUPOBAHUS «A»

YCTONYMBOCTh K IyJIbCAalUUsAM, IPOBAJIaM M IPEPHIBAHUAM
HAIpPsDKEHUS  DJIEKTPOIIMTAHUS  IOCTOSIHHOIO  TOKa IO
CTII 09110.47.104-08:

- YPOBEHb IIyJIbCalNii;

- YPOBEHb UCHBITATEIBHOIO HAIIPSKEHUS JUIsl IPOBAJIOB;

- YPOBEHB UCIBITATEILHOIO HAIIPSHKEHUS JUIs IPEPhIBAHUI

10 % ot Un nur,;
40 % ot Un mur. (8B Teuenue 0,1 ¢);

0 % ot Un nur. (B Teuenue 0,5 ¢);

Y CcTONYMBOCTD K KOJIEOATEIbHOMY 3aTyXal0IEeMy MarHUTHOMY
nomo, 1o 'OCT IEC 61000-4-10-2014:

- UCIIBITATEIbHBIN YPOBEHbD; 30 A/m;
- KpUTepHil KauecTBa PyHKIIMOHUPOBAHNUS; «Aw;

- CTEIIEHb JKECTKOCTH Knacc 4
[TomexoycTOMYMBOCTh K KOJEOAaHUSM MUTAIOIIErO0 CETEBOIrO
HanpsbkeHus, no IEC 61000-4-17:2015:

- IyJIbCAIs HAIIPSKEHUS DJIEKTPOIIUTAHUS 10%

[ToMeX0yCTOWYMBOCTD K MACHUIO HAMPSHKEHUS, KOPOTKUM 3a-
MBIKaHUSM M U3MCHECHHUIO MMUTAIOIIETO MMOCTOSHHOTO HaIpsDKe-
uus, mo IEC 61000-4-29:2000:

- IEPEPBIB JICKTPONHUTAHUS 0€3 U3MEHECHHUS TTapaMeTPOB

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

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

BbIXOAHBIM HamnpspkenueM 500 B, ne menee 100 MOwm.

W30ms1111s BceX HE3aBUCUMBIX UIEKTPUUYECKUX LENel YCTpONCTBa (KpOME HU3KOBOJIBTHBIX 11€-
Mel) OTHOCUTENFHO KOPITyca U MEXTy COO0M BBIIEP)KUBACT B TCUCHHE | MUH JCHCTBHE UCIIBITATEIb-
HOTO HanpsbkeHus 2 KB npakTuuecku cunyconanbHoi Gopmel yactoroit 50 I'm.

W3o0msa1us BceX He3aBUCHMBIX DJIEKTPHUECKHUX IIETEl yeTPOHCTBa (KpOMe HU3KOBOJIBTHBIX IIETICH)
OTHOCHUTEIJIBHO KOpIyca U MEXIy co00il BBIICpKHBAET 0€3 MOBPEKICHUH BO3ACHCTBHE MMITYJIbCHOTO
HarnpsbkeHus B cooTBeTcTBUH ¢ pasaenoMm 8 'OCT 30328-95 (makcumanbHas aMIUTUTYIa UMITYJIbCa 5

kB).

YeTpoicTBO 1Mo moskapHO# 6e30macHoCTH cooTBeTCTBYET TpedoBanusam ['OCT 12.1.004-91.
YCTpoUCTBO HE NIPEHA3HAYEHO MJIs YCTAHOBKHU U OKCILTyaTalliy BO B3PBIBOOIIACHBIX U I10KApO-
omacHbIX TomernieHusx 1o [1YD (“IlpaBuna ycTpoiicTBa 2JIEKTPOYCTAHOBOK ).
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3 OIIUCAHUE YCTPOMCTBA

3.1 YerpoiicTBo 1 paboTa u3aesusi
MPS5 nmeer MOYJIbHYIO CTPYKTYPY M COCTOSIT U3 CJICAYIOIINX MOTYJICH:

. MOAYJIb LIEHTpaJIbHOTO nporieccopa (MLIIT);

. MOAYJIb (BBOJA) CUTHAJIOB aHAIOTOBBIX TOKOBBIN (MCAT);

. MOJ1yJib (BBO/Ia) CUTHAJIOB aHajiorosbix HanpsbkeHus (MCAH)
. JIBYX MOJyJiel (BBoJia) CUTHaJIOB quckpeTHbIX (MCJI);

. MOayJb perie BeixoaHbix (MPB);

. MOJyJb KJ1aBUaTypsl U unaukauu (MKHN);

. 6s1ok uranus (BIT).

Bce monynu BBOZa-BbIBOJa UMEIOT Pa3beMbl ISl CBSA3U C MOJYJIEM LEHTPAJIBHOrO IpoLeccopa
1 OJIOKOM MUTAHUS IOCPEICTBOM KPOCC-TIIATHI.

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

BxonHble HanmpshKeHHUs ¥ TOKH Ha BXOJaX MOAYJIell CHTHAJIOB aHAJIOIOBBIX MPeoOpa3yroTcs
JaTYNKAMU HAIPSDKEHUS. U TOKa U QUIBTPYIOTCS aHAJOTOBBIMU (PUIIBTPAMU HU3KHX YacTOT, OTCEKaIO-
IIMMH BBICIIME TAPMOHUKHU BO BXOJHOM CHTHAaJe, a 3aTeM, rnepenatorcs na MIIIL.

Mooynb yenmpanbhozo npoyeccopa BHIIONHACT GYHKIUN aHAIOTO-IU(POBOTO MpeodpazoBa-
HUs, BbiunciaeHus u cBsi3u. [Ipu nomomu 12-paspsanoro AL aHanoroBslie CUTHAIIBL, TOCTYHAIOIIUE OT
MCA, npeoOpa3yrotcs B iudpoBoii ko1 1 00padatbiBatoTcs npoieccopoMm. [lomyuaempie B UTOre JaHHBIE
OTIpE/EIISIOT YCIOBUS CpadaThIBaHUS 3aIUT.

Jlns mpeoTBpallieHus: 3aBUCaHus MTpolieccopa MpeayCMOTPEH CTOPOKEBOI TaiiMep, mepe3arpy-
XKaromuii cucremy B ciaydae cOos. [lapameTpsl xypHana aBapuiHBIX COOBITHI, KOHGUTYpALUs 3allHUT,
YCTaBKH, IMapOJIb MOJIB30BaTENs 1Jisi BXxo/1a B cucteMy xpanstcs B DIIII3Y. lanasie ocimmorpadupona-
HUS XpaHATCS B d3Hepronezasucumom 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 CIEAYIOLUIMX CUTHAJIOB: HEUCIIPABHOCTU
caMoro ycTpOoHCTBa 3allMThl, 00 aBapuu B CXeMY LIEHTPAJIbHON CUTHAM3alluK, a TAKXKE pa3InyHbIe 3a-
MIPOrpaMMHUPOBAHHBIE CUTHAJIBI 3AIIUTHI U aBTOMATHKH.

Mooynb knaeuamypel u unoukayuu (ynbT) odpasyeT uHTepdenc MexIy MoJib30BaTeNeM U
ycrpoiicteoM. Ha MKU pacrnionokeHsl: KjlaBuaTypa, CBETOAUOAHBIN AUCIJIEH U CBETOANOIHBIE HHINKA-
Topbl. THIMKAaTOpBl 0OTOOPaXarOT COCTOSIHUE 3AIMIIAeMOM JIMHUU, KOMMYTAI[HOHHOTO afrmapara 1 uc-
IIPaBHOCTb CaMOT'0 YCTPOICTBaA.

Mooyns numanusa 1MO3BOJIAET MUTATh YCTPOHUCTBO, KaK OT MOCTOSTHHOTO, TaK U MEPEMEHHOI0
OIIEpaTUBHOIO TOKA B IIMPOKOM JUaNa30HE N3MEHEHHUS TUTAIOIET0 HANIPSHKEHHUS.

3.2 IIporpamMHoOe oOecrieyeHue

MP5 paGotaer nox ynpasiaeanem OIIEPAITMIOHHON CUCTEMBI PEAJIBHOT'O
BPEMEHMU (OCPB), o6ecneunBaroiieir 00paboTKy MporpaMMHBIX 3a7a4 B JOCTYITHOE BpeMs U B HEOO-
XOJUMOM IOPAJIKE OYEPETHOCTH.

[TporpamMHoe oOecrieueHre BKIIOYAET B Ce0s1 CIEAYIOIINE 3a/1a4H:
3aa4a 00pabOTKU BXOAHBIX AUCKPETHBIX CUTHAJIOB;
3a1ada UQpoBOi GUIBTPALIMH U OCHIILIOrpadUpPOBAHNUS;
3aJa4a JOTMKHU 3alIUT U aBTOMATUKH;
3ajjaya 4acoB PEalbHOT0 BPEMEHH;
3aJaua peann3auuu QyHKIUH 4eI0BeKO-MaIlIMHHOTO HHTepdeiica 1 caMOJUarHOCTHKY;
3aJa4a BBOJIa-BBIBO/IA 110 TIOCIIEIOBATEIILHOMY HHTEp]EHCY;

Peanu3zanus ycTaBok 0 BpEMEHU 7Sl pa3HBIX 3allUT B IPOrpaMMe OCYILECTBIIAETCS MPH I10-
MOIIM OJHOKAHAJILHOTO TaliMepa U CUCTEMBI NpepbiBaHui. [IporpaMmHoe obecriedeHrne MMeeT BCTPOEH-
HBIA 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 3HavyeHue

1 | Inamazon nmepBuuHoro toka TT 0-5000 A

2 | JInama3oH nepBUYHOTO TOKa TpaHchopmaTopa Toka HyJeBoi rmocieno- | 0-1000 A
BarenbHocTH (TTHII)

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

4 | lnana3oH ycTaBok 1o koddduimenty tpanchopmanuu Tpaachopma- 0-128000
TOpa HanpsbKeHus HyaeBoi nocnenosarensHoctu (THHID):

5 | IucKpeTHOCTh YCTaBOK MO TOKY 1 A

Homunansubiit nepeuunbiii Tok TTHII paccunteiBaeTcs:
=11, - Kppp s

rae |n, - HOMMHAIBHBIN TOK YeTBEPTOr0 M3MEPUTEILHOTO TOKOBOTO BXoza (1 mm 5 A);
Ky - KOG OHUIUEHT TpaHchopMaluu TpaHc(opmaTopa ToKa HylIeBOH HOCIEA0BAaTEIbHOCTH.

B wmento «IlapameTrpsl HanpspKEHHS 3a0a€TCs HAIMPSKEHUE, UCTIOIh3YeMO€ TOKOBBIMH 3alllH-
TaMU HYNEBOH Mociae10BaTeIbHOCTH ((PYHKIMIN MycKa MO HAMPsDKEHUIO | MOJISIPU3alliy OpraHa Harpas-
JIEHUS MOIITHOCTH):

- «Ua, Ub, Uc; Uo=U0» - ucrionie3yercsi pac4€THOe HATPsHKEHUE HYJIEBOM MMOCIIEI0BATE b~
noctu UQ;

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

OtaensHO 1uist (hDa3HBIX U HYJIEBOTO KaHAJIOB HAMPSHKEHUSI MOKHO 33/1aTh BHEIIHUE CUTHAIIBI He-
ucnpasHoctu «HEUCITPABHOCTD TH» u «<HEMCITPABHOCTDB THHII» cooTBeTCTBEHHO.

Hanpsixenus cuutarorcs onpeaeaéHHbIMU HEJOCTOBEPHO:

- pacuémmvle, Hy1e801U U 00paAmHOL nociedosamenbHocmu, Ipu Beex (pasHbIx HUKeE S5 B unu
npu nosinenuu curnana «HEMCITPABHOCTD TH»;

- ¢asnoe, ipu ero ypoHe Hike S B wim npu nosisnenuu curnana «HEMCITPABHOCTD
TH»;

- JIuHelinoe, IPU YpOBHE 000X U3 COCTABJIAIOIIMX €ro (a3HbIX HUXe 5 B mian npu nosisie-
auu cur"ana «HEMCITIPABHOCTD THy;

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

IIpu HexOCTOBEPHOM ONpeeIeHNH HANPSKEHUS 3a1IUTA, U3MEPUTEJIbHbIH OPraH 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 3alUThI 110 YaCTOTE OJIOKHPYIOTCH.

Koadduiment Bo3Bpara aisi TOKOBBIX HW3MepUTENbHBIX opranoB (MO) makcuManbHOTO Iei-
cTBUs NpuHAT paBHbIM 0,95, ns HanpsbkeHdeckux MO MakcumanibHOTrO aeiictus - 0,98, a mis Hanps-
xendyeckux MO MunumaneHoro aevcteus - 1,02, nns 3amut yactotsl Bo3Bpat 0,05 'l mpu HEMCHob30-
BAHMM YCTAaBOK BO3BpaTa.
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S KOHTPOJIb 1 YITPABJIEHUE BBIK/IIOYATEJIEM

s ocyniectBiienns GyHKIUN KOHTPOJIS MOJIOKEHUS, U3MEHEHHUS COCTOSTHUS BBIKJIIOUATEIS
MCIOJIL3YIOTCSI BHEIITHUE CUTHAIIBI ¢ OJIOK-KOHTAKTOB BBIKIIFOUATENS. s peanu3anun yrpaBieHHs BbI-
KJIFOYaTesIeM MPEyCMOTPEHBI CIACIYIONIME BO3MOXHOCTH 1MO/1a4u KoMaH 1 (prucyHku 5.1):

- oT BcTpoeHHbIX KHOMOK «BKJI/OTKJIy;

- OT BHEIIHETO KJII04a yIpPaBJICHNUS;

- OT BHelIHEH cxeMmbl (Hanpumep, ABP, Teinemexanuka);

- o unTepdeiicy cpszu (CATY).

YrpasieHrue 0T BCTPOSHHBIX KHOTIOK U 10 HHTEPQEICY CBA3H MOXKET OBITh 3alpeIieHo. YIpaBs-
JIEHHE OT BHEIIHErO KJIF0Ya U OT BHELIHEH cXeMbl MOXeT ObITh BBeaeHo Ha «PA3PEILIEHO» nnun
«KOHTPOJIby. Curnaiisl ¢ Kir04a WIH OT BHEIIHEH CXEMBbI JIEHCTBYIOT:

- B pexxume «PA3ZPEIIEHO» Ha cootBercTByromue peine MP5; « BKIIIOUU Ty nnu
«OTKJIIOUUTb»;

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

VYmpasnenue ot C/ITY moxer ObITh OJIOKHPOBAHO OT BHEIIHUX CUTHAIOB «0nok-ka CATY».

[Ipu oHOBpEeMEHHOM To/1aue KOMaH/] Ha BKJIFOUEHHUE U OTKIIIOUEHHE TPUOPUTETHOM SBISETCS
KOMAH/1a Ha OTKJIIOUEHUE.

[To ¢dakTy BKIIOYEHHUS BRIKIIIOUYATENsI ocymiecTBisiercs: 6imokupoBka AIIB Ha Bpemst TO (cwm. 1.
6.5.1) u ycxkopenue TokoBbix 3amuT Ha BpeMs «JJINT-Tb YCKOP.» (Tan. yck.). Takxe B aroputmax
YIpaBJICHUS BBIKIIOUATETIEM UCIIOJIB3YIOTCS CIIEAYIONINE BETMYUHBI:

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

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

- «TOK YPOB» (lypoB) — MUHMMaJbHBIN TOK, IPU KOTOPOM pa3penieHo aeiicteue YPOB.
[Tpu Heucnonb3oBanuu ¢pyHkuu YPOB napamerpst lypos u TypoB npuMeHsitoTcs mpu GopMupoBaHUT
CUTHaJa HeucrpaBHOCTH «OTKa3 BRIKIIIOYATENS) U COOTBETCTBYIOIIEH 3aMUCH B JKYpHAJe CUCTEMBI (CM.
m 5.4).

Buumanue! 3nauenue lypoe 0onxcno 6vims menvuie Haumenvuieil yCmasKu mMoKoewix 3a-
wium u JI3II.

Buumanue! 3nauenue lypoe oonxncno 6vimo évtuie 0, unaue Kax;cooe agapuiinoe OmKioye-
Hue gviKnI0uamens oyoem npueooums K popmuposanuio neucnpagnocmu «OmKa3 ebIKa0uameniy.
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Pucynok 5.1 — Jloruka Bbiiaun KOMaH1 ylpaBiIcHUs

5.1 KoHTpOJIb M0J10:KeHUS BBIKJII0YATEIS

Curnansl ¢ 0JIOK-KOHTaKTOB BBIKJIFOUATENS («COCT. BKIIFOUEHO» M «COCT. OTKIIFOUEHO») pacro3Ha-
I0TCS COTJIACHO aliTOPUTMY, TOKa3aHHOMY Ha pUCYHKE 5.2. Ecniu 6JI0K-KOHTaKT «BKIIOYEHO» PA30OMKHYT,
a OJIOK-KOHTaKT «OTKJIFOUEHOY» 3aMKHYT, TO BbIpaOaThIBaeTCsS CUTHAJ IIOJIOKEHUE: OTKIIOUEH». B ciy-
qae, Kor/a OJIOK-KOHTAaKT «BKJIFOUYEHO» 3aMKHYT, a «OTKJIIOYEHO» - PA30OMKHYT, BEIPa0aThIBACTCSl CUTHAT
«TOJIOKEeHHE: BKIIIOUEH». Ecnmu 00a curHana MMEIT OJUHAKOBOE 3HA4YeHHE OOJbIle BpeMeH! TuMil, To
BBIPa0ATHIBACTCSI CUTHAJ «HEHCTIPABHOCTH BBIKITIOUATEIISI.

O1... 016
1. N8 COCT.
BKITIOYEHO

BIIC1 ... Z / -
BIIC8 * MOJIOXKEHVE:

\_ BKNIOUYéH )

&
o HeucnpaBHOCTb

01...016 BbIKNOYaTens
Ji1.. N8

{ noroxenve:
BJIC1... |oTkntoueHo OTKITIOYEH
BIIC8

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

OHpGI[eJIeHI/IC MOMCHTA BKJIIO‘-IGHI/DI/ OTKJIFOUCHU A BBIKJIFOYATCIIA (CI/IFHaJIBI «BBIKJIIOYATCJIb BKJIKO-
4&H», «BBIKIIOUYATEIh OTKIIOYEH») OCYIIECTBISETCS MO M3MEHEHHMIO TOJIOKEHHS OJIOK-KOHTAKTOB CO-
TJIACHO AJITOPUTMY, MIOKa3aHHOMY Ha prcyHKe 5.3. I1o BKITIOUSHHIO BBIKITIOUYATENSI OCYIIECTBISICTCS YCKO-

peHre TOKOBBIX 3aIIuT U O1okupoBka AIIB.
B cxemy AlNB
pvc. 6.18

NOMNOXEHNE: sl T 2
OTKNIOYEH _— BblKMOYaTenb
BKIIOYEH

YckopeHue
R
BBEJEHO :
MONOXEHWE: ) N T curHan:
BKIIOYEH BblBEEHO S yckopeHue

Tan.yck.

R

R
BLIKIIOYaTENb
) OTKIIOYEH

Pucynok 5.3 — Jloruka onpesneiieHns BKIIFOUEHHUS/OTKITFOUCHUS BRIKITFOYATEIIS

5.3 Boigjaua KoMaH/A yIpaBJeHHs BbIKJIIOYaTeleM

CurHan OTKJIIOUYUTh BBIKIIIOUATEIb BbIIAETCS HEMOCPEACTBEHHO TP MOSIBJICHUU KOMaH/Ibl Ha OT-
KJIoueHue Ha BpeMst Tumi (pucyHok 5.4). Curtai BKJIIOUUTH BBIKITIOUATENbh CO3MaETCsl HA BpeMsi Tumn
[OCJIE BBIIaYK KOMaH bl Ha BKIIOYEHHE MIPH BBIMOJHCHUH CIICAYIOIINX YCIOBHi (pucyHOK 5.4):

- COCTOSIHUE BBIKJIFOYATENS — OTKJIFOUEH;

- HET KOMaH/Ibl OTKIIFOYUTH BBIKJIIOUATENb;

- OTCYTCTBYIOT OJIOKMPOBKA BKJIFOUEHUS BBIKJIIOYATENS U CUTHAJIBI O HEUCIIPABHOCTSX BBIKJIIOYA-
Te.

CurHansl BKIIOYUTH/OTKIIOYUTH BBIKJIIOUATENS YIPABIIAIOT pabOTOM KECTKO HA3HAUYEHHBIX pelle,
a TaKk)Ke MOTYT OBITh 3aBE/IEHbI Ha JIIOObIE TPOrpaMMHUpYyEMBIE peJie.

ni...0ie
ni..ns 610KMpOBKa &

(BKrIOuEHNA) Bnokuposka
Eﬂgé BblKMOYaTens

Brew.Hevcnp.
BblKMoYaTens

[1... 016
Ni..ng

OR

BNC1 (BbIKIIOYATENS, BHELLHSS)

BJ1C8

— Py 5
HencnpaBHOCTb BblKno4aTenb BKIOYEH G

BblkIo4aTens (Mo CoCTOSIHUIO
61OK-KOHTaKTOB)

KOMaH4a: BKMOYUTb &
curHan:
- J BKI1. BbIKI.
MNOJIOXXEHMNE: OTKIoYEl Tvmn

[t =2 [ 0r

*
Y

OR Hewcnp.ynpas.
BblKMOYaTENst

curHan:
KOMaHAa: OTKIIYUTh s| T
OTKI. BbIKN.

&

BbIKMOYaTeNb OTKNIOYEH

Pucynok 5.4 — Jloruka BbIIauu CUTHAIOB Ha BKIFOUEHUE/OTKIIIOUEHUE BBIKITIOUATEIIS
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5.4 ABapuiiHOe OTK/II0YeHHEe BHIK/II0YATes
Curnan aBapuitHoe OTKJIIOUeHHE (POPMUPYETCS TIpU cpabaThIBAHHUH 3aIUT BBEIEHHBIX B PEKUME
«OTKIIIOUEHUE» nnu «OCHUJIJIOI'PA®y. ITpu nosiBiieHUU CUTHAJIA «aBapUUHOE OTKIFOUCHUEY:

1.
2.

Hai1 «YPOB».

3.

zanpet AIIB.

OTKIoYEHNE
(aBapwuiiHoe)

NosioKeHue:
BKJTIOYEH

Brinaércst komaH1a «OTKJIIOYUTHY (PUCYHOK 5.5).

ITpu Hamuuum Toka BbIle ycTaBkU lypo B TeueHne BpeMeHU Typos BbIPAOAThIBAECTCS CUT-
HaJI «OTKa3 BBIKJIIOUATEIs» U 1pH paspeméaHoM Y POB no cpaboTaBieii cTyneHu BoIpadaThIBa€TCs CUT-

[Tpu pazpeméanom AIIB o cpaboraBiieii cTynenu no GakTy OTKIFOUYEHUS BHIKIIOYATEIs
¢dopmupyercs curnan «ayck AIIB». B ciyyae nosiBjaeHus curianga «0TKa3 BBIKIIOYATENs IPOUCXOAUT

KOMaHga:
OTKIMOYNTb

YcTaBka CcTyneHu
3awmTbl. AlNB

BBEeOEHO

BblBEOEHO

Typos

I>lypos

CUrHan: oTkas
BblKNno4aTens
YcTaBka CTyneHun

3awmTbl. YPOB

BBEOEHO !

nonoxeHue:

OTKIIOYEH

|
BblBEAEHO

s| T
=N
S

OR
—R

curHan: nyck
AlNB

Pucynok 5.5 — Jloruka padotst MPS npu aBapuiiHOM OTKIIIOUEHUH
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6 OMMMCAHUE ®YHKIUA 3AIIIUT U ABTOMATUKH

YCTpoiicTBO MMEET YeThIpe UACHTUYHBIE TPYIIBI YCTaBOK sl (YHKIUI 3aIIUT TOKOBBIX,
HanpspKeHUs U 4acToThl. JlelicTByromias rpynmna 3a1aércst B ycraBkax koHpurypanuu. [lepexntouenue
MEXy TPYIIIaMHi MOXET OCYIIECTBISATHCA 10 BHELTHEMY CUTHAITY, a TAK)KE 110 KaHAIly CBSI3H.

6.1 Onpenesienne HANPaBJIeHUs

VYuér KoH(UTYpalK CeTH AJIsl HAapaBICHHBIX 3aIIUT IPOU3BOJUTCS IMyTEM 3a/1aHUs yriia MaK-
CUMaJIbHOM YyBCTBUTEIBHOCTH (CM. pUcyHKH 6.1, 6.6, 6.8), OTIEIBHO JIJIS 3aIIUT:

- oT noBeIIeHus Toka (1>, 1>>, 1>>>, 1>>>>);

- OT MOBBIIICHHUS PAaCYETHOTO TOKa HyJIeBO# mociaemoBareiapHoctr (10>, 10>>);

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

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

VYTr01 MakCUMalbHOM YyBCTBUTENBLHOCTH 3a/1aETCs coryiacHo Tadnuie 6.1.

Taobnuua 6.1
HanmenoBanue napamerpa 3HauyeHune
1 | luana3oH ycTaBOK IO YTy MaKCUMAJIbHON YyBCTBUTEIBHOCTH: 0-360°
2 | IuckpeTHOCTh yCTaBOK MO YTy MaKCUMAaJIbHOW YyBCTBUTEILHOCTHU: 1°

HanpaBieHue cunuTaeTcsi HeJOCTOBEPHO ONpeaeTéHHbIM:

- TIpH oJsipusytomieM Toke MeHsie 0,1 1H;

- moJIsipu3ytoiei Momuoctyu Menbie 0,5 Br;

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

- [IPY MOJISPU3YIOLIEM HAMPsHKEHUH HIKe 5 B.

Ilpu chusicenuu nonapusyrouieco nanpaxcenusn Huxce 5 B cmynenu nanpagnennix 3aujum 6
meyenue mpéx ceKyHo pabomarom no namamu.

6.2 TokoBBI€ 3aIIUTHI

6.2.1 HanpagjieHHAas 3a1UTA OT NOBbILIEHUS TOKA

3amuTa OT MOBBIIICHUS TOKA MOXET UMETh 4 cTynieru (1>, I>>, I>>>, 1>>>>) ¢ HezaBucuMon mwim
3aBHCHMOM BPEMSITOKOBON XapaKTEPUCTUKON. Y CIOBHEM CpabaThIBaHUS 3aIUTHI MOXKET 3a7aBaThCsl pe-
’KMM MPEBBIILIEHUS YCTaBKH 110 TOKY OJJHOH WJIN BCeX Tpex (as.

Kaxnas crynenp MOXeT OBITh CKOH(GUTYpHPOBaHA KaK HalpaBJIeHHasl WM HEHANpaBJCHHAs, B
cllyyae HalpaBJICHHOIO peXUMa 3a1aéTCsl HalpaBJIeHUE CpabaThIBAHUS «OT LIMH» MM «K IIHHAM.

Ornpezenenre HapaBICHUS MOIITHOCTH TPOU3BOAUTCS 110 90°-TpaycHON cXeme, T.€. AJisi TOCTPO-
€HMsI U3BMEPUTENIBHOTO OpraHa CTYIEHHU MCIIONb3YIOTCS CIIEYIOINe COUYeTaHnsl TOKOB U HanpsbkeHuit: la
u Ubc, Ib u Uca, Ic u Uab. 3ona cpabaTeiBanus 3amuThl mokazaHa Ha pucyHke 6.1. [lpu HemocToBepHOM
onpeaejJieHUN HanpasjeHus (1. 6.1) cTyneHb MoxkeT padoTaTh KAK HEHANPaBJIEHHAs] WU 0JIOKH-
POBaThCS, YTO BHIOMPAECTCS B HACTPOHKAX.

Kaxnast cryrmeHp MOXeT UMeTh (GYHKIHUIO TTyCKa 0 MHHUMAaJIBHOMY HaIlpsDKeHHI0. B kadecTBe
MyCKAIOIIETO HAIMPSLKEHHS MCIIONIb3YeTCs JIMHEHHoe Hanpspkenue: s la - Uab, s 1b — Ubc, mns Ic —
Uca. IIpu HeocTOBEpHOM ompeieJieHHH HanpsikeHus: (CM. pa3aen 4) cTyneHb 0JIOKHpYeTcs.

3ammuTa MokeT paboTath B pexkumax «OmHa daza» u «Bcee dhazey. B pexxnme «Omna dazay ms
cpabaThIBaHUs CTYIIEHH HEOOXOIUMO Hpesbluienue MoKa Xoms 0bl 6 000U haze, TpU BBEIEHHOM ITyCKe
10 HAIPSKEHUIO - 8bINOSIHEHUE YCI06Us NYCKA RO MOl haze, IPU BBEAEHHOM HAlpPaBICHHOM PEXKUME
— 6bINONIHEHUE YC108UA HANPAGNEHHOCMU no 2moil gaze. B pexume «Bce das3pi» s cpabaThiBaHUSA
CTYIEHU HEOOXOJITUMO npesvluienue moKa 60 ecex mpéx ¢ghazax, Npy BBEAEHHOM ITYCKE MO HAPSKEHUIO
— @bINOIHEHUA YCI08UIL NYCKA NO écem mpém ¢hazam, py BBEIEHHOM HANpaBICHHOM PEKUME — 8bl-
noiHeHue yca06uill HanPAeIeHHOCMU NO 6cem mpém azam.

Kaxxgas crynenb nuMeeT BO3MOKHOCTh OJIOKMPOBKHU OT BHEIIHETO JUCKPETHOI'O CUTHajA (ITyCK OT
MHBEPCHOTO curHaina). Hanuuue mim orcyTcTBHE OIOKMPOBKHU 33Ja€TCSI B YCTaBKaX KOHQUTypaIuu.

Jast ecryneneii 1>, 1>> yerpoiictBa MPS I1073 npenycmoTpeHa BO3MOKHOCTh yckopeHust. [le-
PEKIIIOYEHHE B YCKOPEHHBIN PEKUM IMPOUCXOIUT MO BKIIOYEHHIO BBIKITIOUaTeNsl. B yckopeHHOM pexnme
cpabareiBaHue CTyneHH 0e3ycnoBHO nmpoucxoauT no ycraBke «Y CKOPEHUEY (ycraBka Tyck., pucy-
HOK 6.42).
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Crynenn 1>>>, |>>>> yerpoiictBa MPS 11073 moryt paboTaTh B OJTHOM U3 JABYX PEKHUMOB
(pucyHok 6.46): «IIYCK» (3ammura paboTaeT TOJIBKO B pEXHMME IyCKa ABHraTteins, cM. m. 6.7.3) u
«PABOTA» (3amuTa paboTaet BO BCeX peKMMaxX KpoMme IyCKOBOTo, cM. II. 6.7.3). Ha 3Tux crynensx
MO>KHO p€ajM30BaTh 3aIUThI OT 3aTSHYTOrO IyCKa U OJIOKUPOBKHU pOTOpA.
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Pucynox 6.1 — 3ona cpabaTbiBaHMs HAPABJICHHOW 3aIIUTHI

KonnyecTBo cTyneHel HanpaBiieHHON 3aIUThI OT MTOBBIIIEHUS TOKA 3a/1a€TCs B YCTaBKaxX KOH(HU-
rypauuu. OcoOeHHOCTH pacueTa yrila MaKCUMaJIbHOM YyBCTBUTEJILHOCTH IIPUBEJIEHBI B PEKOMEHAALIMSIX
o pacuety ycraBok (1. 10.1.4).

PexxuMbl paOOThI 3aLIUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PabOTHI;

«BBEJIEHA» - 3amurta BBesieHa B paboTy ¢ KOHTPOJIMPOBAHUEM YCTaBKHU 1O BpeMeHU. OTKIIIO-
YEeHMsI BBIKJIIOYATENS U AEUCTBUS HAa CUTHAIM3ALUIO HE POUCXOUT.

«CUT'HAJIM3 AU A - kak npu «BBEJJEHA», HO ¢ feiicTBreM B cXxeMy CUTHAJIM3AlUY U 3aIlu-
CBIO B XKypHaJl aBapHii;

«OTKJIFOUEHUME» - t0 ke, uto u npu pexume «CUTHAJIN3ALIA», mitoc neiicTBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

Hamuue ¢pynkuuit «OCHUIIIOTPA®Y, «ATIBy», «YPOB», «YCKOPEHUEY, «ABP» no kax-
JIOW CTYIEHU 3a7a€Tcsl B yCTaBKax KOHQUIypaluu.

Buumanue! He pekomendyemcsa 66ooums oonogpemenno AIIB u ABP.

IIpumeuanue 1. [Ipu Mcno/1b30BaHNH CTYNIEHU 3AIMTHI € IIyCKOM 10 HANIPSIKEHUIO CJIeAyeT
YUYUTBHIBATH TO, YTO NPH CHUKEHUH HANPSKEHUS MMyCKAa HUKe S B cTyneHb 3a1uThl 0J10KHpYyeTcs,
T.e. BOJIN3M MeCTa YCTAHOBKHM 3aIIUTa MMeeT «MEPTBYI0» 30HY. JTYy 30HY PEKOMEHAYeTCsl 3alu-
IATh TOKOBO# 0TCeYKOi 0e3 mycKa mo HANPSAKEHH 0.

IIpumevanue 2. I NpaBHJIBHOIO OMNpeae/IeHUs] HANpPaBJieHHs He00XOAMMO 3a1aBaTh
YCTaBKY 110 BpeMeHHU He meHee 10 mc.

Bce crynenu ¢ He3aBUCUMON BPEMATOKOBOM XapaKTEPUCTUKON (DYHKIMOHAIBHO MJIEHTHYHBI U
UMEIOT XapaKTEePUCTHKH, yKa3aHHbIE B TabnuIe 6.2.

Tabnuia 6.2
HaumeHnoBaHue mapamerpa 3HaueHune
1 |/Auama3oH ycTaBOK IO TOKY: 0-40ln
2 | Jlnama3oH yCTaBOK IO HAIPSKEHHUIO: 0-256 B
3 | Anama3zoH ycTaBOK MO BPEeMEHHU: 0-3000 c*
4 | JINCKpETHOCTh YCTABOK:
10 TOKY 0,01ln
110 HANPSKEHUIO 0,01 B
110 BpEeMEHHU 0,01 ¢ (0,1 c)**
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[Tponomxkenne Tabmauiipl 6.2

HaumeHoBaHue mapamMeTpa 3HaueHnune
5 | OcHOBHas MOTPEUIHOCTh CpadaTHIBAHUS 10 TOKY:
B nuanaszone 0,2 — 2 |u, npuBeneHHas k 2lu +15%
B guamna3oHe 2,1 — 40 g oTHOCHTEIBbHAS +2,5%
6 | OTHOCHTENbHAS MOTPEITHOCTh CPAOATHIBAHUS 110 HAIIPSHKCHUIO: +2 %
7 | OcHOBHAas MOTPEUTHOCT CpadaTHIBAHUS 11O BPEMEHHU: +10 mc

*TIpumeuyanne — 3/1ech M Jajiee M0 TEKCTY, KpOMe CelMaIbHO OTOBOPEHHBIX CJIy4YaeB, 11a-
MAa30H YCTABOK 10 BpeMeHH J1aeTcs 0e3 yueTa cOOCTBEHHOI0 BpeMeHHU padoThl H3MEPUTEILHOI0
oprasa (30 - 50 mc). Beiiepskka BpeMeHH 3al[UT onpeaesasieTcs Kak CyMMa MapaMeTpoB «yCTaBKa
10 BpeMeHN» U «COOCTBEHHOE BpeMsi padoThl HU3MEPUTEIBLHOI0 OPraHay.

**[Ipumevyanue — 31eCh U Jajiee MO TEKCTY AUCKPETHOCTh YCTABOK 10 BpeMeHHU B 1M a-
na3one 10 300c — 0,01c, Borme 300¢ — 0,1c.

ITpu BbIOOpE 3aIIUTHI C 3aBUCUMOI OT TOKa YCTaBKOW IO BpEMEHH, BpeMsl cpabaTbiBaHus tcp, MC,
orpeaenseTcs GopMyaMu:
- hopmyna BpemsaTokoBoi xapakrepuctuku «3ABUCUMAS 1» tcp, Mc (pucyHOK 6.2a):

tep = _ K g, e (6.1)

Iﬁ_og
lce

- (hopmymna cunbHO nHBepcHOM XapakTepuctuku «3ABUC. VERY» tcp, Mc (pucynok 6.26):

K
tCP = 13, 5 sk (6.2)

To

ICP

- (hopMmyna upe3BbIYaiHO CHIIBHO HHBEpCHOM xapakTepuctuku «3ABUC. EXT» tep, Mc (pucy-
HOK 6.2B):

k
tep = 80, wex (6.9
[

ICP

rae K — koaddunment, xapakTepu3yronuii BUI 3aBHCHMOM XapaKTePUCTHKHY;
| 5« - BXOIHOI (ha3HbIl TOK yCTPOHCTBA,

ICP - BCJIMYMHA TOKa YCTaBKH 3aBHCHUMOH OT TOKa CTYIICHH 3alllUThI OT IMOBBINICHUS TOKA.

*** [Ipumeyanue — ®opmy.ibl 6.1-6.3 nelicTBUTEIbLHBI TOJBKO NPH IBx > lcp.

Juanason ycraBok koaddurmenta K ot 0 10 4000, IUCKPETHOCTH YCTAHOBKH 1.

Ha pucynke 6.2a npencrasnens! rpaduku xapakrepuctuku «3ABUCUMAS 1» ¢ paznuuHbIMU
3HayeHusMu kKo duimenta K . s Beibopa ycraBku kodddunuenta K pekomeryercs:

1) ecnwm 3ammTa yCTaHABIMBACTCS BMECTO pPeJie WM TUIABKOM BCTABKM C U3BECTHON XapaKTepu-
CTHKOIA, TO 3HaueHne K MOXeT ObITh OTpPEIENICHO IyTeM COBMEIIEHHS TAaHHOM XapaKTEPUCTUKH C MPei-
CTaBJICHHBIMH Ha rpaduke;

2) eciH 3alWTa yCTaHABIMBACTCS Ha MocjeaoBareabHbIX yuactkax JIDII (pucyHok 6.3), TO BbI-
00p XapaKTEPUCTUKH OCYIIECTBIISIETCS 110 IPUHIUITY CEJIEKTUBHOM paOOThI 3aIIUT CMEKHBIX YYAaCTKOB C
y4€TOM HaIlpaBJICHUS.
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a) BpeMsaTokoBas xapaktepuctuka «3ABUCUMAS 1»:
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0) cuibHO nHBepcHas xapaktepuctuka «3ABUC. VERY »:
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B) UPE3BbIYAHO CUIILHO MHBepCHas xapaktepucTka «3ABUC. EXTx»:
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Pucynox 6.2 — I'padmku 3aBHCHMBIX XapaKTEPUCTHK
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Pucynok 6.3 — K BbIOOpY 3aBUCHUMOI XapaKTEPUCTUKU CMEKHBIX yJaCTKOB

3aBucuMas xapakTepuctuka 3amursel MP1 BeiOupaercsa TakuM o0pa3oM, 4ToObl Bpems ee cpaba-
THIBaHUs OBLIO Ha CTYNEHb CEJIEKTUBHOCTHU O0JIbIIe BpeMeHH cpabaTbiBanus 3auutbl MP3. Takum o6pa-
30M, COIVIACHO PUCYHKY 6.3 CTyNeHb 3aBUCMMOI XapaKkTepucTuKa 3amuTel yuactka MP1 nomkhna pacno-
JlaraThCs BbIILIE CTYIIEHU 3aBUCHMOI XapaKTEepUCTUKHU 3alIUThl yyacTka MP3.

@OyHKIMOHANbHAS cXeMa CTyNeHU HanpasieHHoH M T3 npuBesnena Ha pucyHkax 6.4a (Juist ctyne-

Heit 1>, 1>>), 6.40 (ans crynmeneit 1>>>, [>>>>) 6.5. Jloruka pabotsl Hanpasiennoit MT3, npowmiro-
CTpUpOBaHHAs Ha pUcyHKax 6.4a, 6.40, 6.5. peain30BaHa MPOrPaMMHO.
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Pucynok 6.4a — Jlormdeckasi cxema HalpaBJICHHOW 3aIIUTHI OT IMOBBIIIICHUS TOKA /TSI cTyneHeu 1>, [>>
MP5 T1073
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Pucynox 6.46 — Jlornueckas cxema crynenei 1>>>, [>>>> MPS5 11073
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Pucynok 6.5 — Jlorndeckasi cxeMa HampaBIE€HHOW 3alIUTHI OT MOBBIIIEHUS TOKA (OJIOKH)
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6.2.2 HanpagJ/ieHHAasl 321U TA OT MOBBILIEHUS TOKA HYJIEBOW MOCJI€10BATEILHOCTH

3amura MOKET UMeTh YeThipe crymenu, ase (10>, 10>>) - ucnonp3yromire pacyETHBIN TOK HyJIe-
BO#1 mocienoBareabHoCTH, ABe (IN>, IN>>) - u3aMepeHHbIil TOK 10 HYJIEBOMY (4eTBEPTOMY) KaHAITYy TOKA.
Kaxxnas u3 cryneneii MoxkeT cpabaTbIiBaTh MO IPEBHIIICHUIO YCTABKU TOKOM HYJIEBOW MOCIIEI0BATEIbHO-
CTH WJIM aKTUBHOM MOIIIHOCTHIO HYJIEBOW MOCIEA0BATEILHOCTH.

Jna cryneneit In>, In>> paboTaronux no TOKy HYJIEBOM IOCIEI0BAaTEIbHOCTH €CTh BO3MOXK-
HOCTb BBIOpaTh B KauecTBE MapamMeTpa cpaldaThiBaHUSI EMKOCTHYIO COCTaBISONIYIO ToKa (lem) mnu ak-
tuBHYyIO (laK).

EmKocTHas cocraBnsiomas Toka lem paccuuTeiBaeTcs:

lem=1In-sing,

rzae In — Tok u3MepeHHbIi 110 YeTBEPTOMY KaHaly TOKa, ¢o — Yroi Mexay Hanpsbkenuem Uo, u Tokom In,
olpeneNseTcs Kak:

2% arg(In/Uo) =g, ~ Puo

CpabaTpIBaHNE HEHANPABIEHHON CTYIEHU MO0 EMKOCTHOM COCTaBJISIFOIIEH TOKA MPOUCXOAUT B CO-
OTBETCTBHH C:

|lem > In
AKTHUBHAsI COCTaBIISAIONIAsI TOKa lak paccunTeiBaeTcs
lak =1In-Ccos¢,

CpabaTtbIBaHNE HEHAIIPABJIEHHOM CTYNEHU 10 EMKOCTHOW COCTaBJISIOLIEH TOKA MPOUCXOAUT B CO-
OTBETCTBUH C

| lak > In

Kaxnas cryneHp MoxeT ObITh CKOH(UTYpHpOBaHA KaK HAlpaBiI€HHAs WM HEHAlpaBlieHHas, B
cllyyae HalpaBJIeHHOTO peKuMa 3a1aéTcs HampaBiieHue cpadaTbIBaHUS «OT IIKMH» WM «K IIHHAM». 30Ha
cpabaTbIBaHUs HAIIPABICHHOM 3alllUTHI I0Ka3aHa Ha pUCyHKe 6.6. [IpH He10CTOBEPHOM oONpene1eHuH
HanpasJieHus (1. 6.1) cryneHb MoKeT padoTaTh KaK HeHANPAaBJEHHAsi MU 0JIOKHPOBATHCA, YTO
BbIOMpaeTCs B HACTPOUKAX.

s lem Hanpasnenue «OT IWKMH» onpeaensiercs npu:

lem<O0
HaHpaBHCHI/IC «K mmuaamy» ONIPCACIIAACTCA IIPU:

lem>0
I[J'IH IaK HaIlpaBJICHUC <(OT IIAH)» OMPCACIISACTCS IIPU:

lak <0
HaHpaBHCHI/IC «K mmuaamy» ONPCACIIAACTCA IIPU:

lak >0

[Tpu noctmwxenun U0 2B paspemaetcst cpabarpiBanue ctynenei mo lem u lak. 3anper cpabaTsi-
BaHUs IIPOUCXOUT NpH cHWKeHuu U0 Huxe 1B.
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Pucynok 6.6 — 3oHa cpaOaTeIBaHMsI HAIIPaBJICHHOM 3aIUTHI OT MOBBIIIEHNS TOKA HYJIEBOU
IIOCJIEI0BATEIBHOCTH

Kaxnast ctynenb MokeT UMeTh (QPYHKIUIO ITyCKa [0 MaKCUMAJIbHOMY HAIIPSKEHUIO HYJIEBOM I10-
cnenoBarenbHOCTU. [Ipn HelOCTOBEPHOM ONpe/Ie/ieHUH HAaNpsKeHus (cM. pasjael 4) cTyneHb 0J10Ku-
pyercsi.

Crynenu 3aluThl UMEIOT HE3aBUCUMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY, BO3MOXHOCTb OJIOKH-
POBKH OT BHEIIHErO AUCKPETHOTO CUTHAJA (IIyCK OT MHBEPCHOI'O CUTHAJIA).

Jl1s Kax 101 CTYIEHU MpeayCMOTpEHa BO3MOKHOCTb yCKopeHHUsl. [lepekiitoueHne B yCKOpEHHBIH
PEXUM MPOUCXOAUT IO BKIIOYEHHUIO BBIKIOYATENs. B yCKOpeHHOM pexume cpabaTbIBaHUE CTYIEHU
6e3yciioBHo nporcxoaut no ycraske «Y CKOPEHUME» (ycraBka Tyck, pucyHok 6.7).

KonngecTBO cTylleHel HAIpaBICHHOM 3aIIUATHI OT ITOBBILICHUS TOKA HYJIEBOM MOCIEA0BATEIBHO-
CTH 33J]aeTCs B yCTaBKaxX KOH(PUTypalyH.

PexxuMbl paOOThI 3aLUTHI:

«BBIBEJIEHA» - 3amuTa BeiBeicHa U3 PabOTHI;

«BBEJIEHA» - 3amura BBesieHa B paboTy ¢ KOHTPOJIMPOBAHUEM YCTaBKHU 1O BpeMeHU. OTKIIIO-
YEeHMsI BBIKJIIOYATENS U AEUCTBUS HAa CUTHAIM3AIUIO HE IPOUCXOIUT.

«CUT'HAJIM3ALUA» - kak npu «BBEJJEHA», HO ¢ neiicTBreM B cxeMy CUTHAJIM3AlUY U 3aIlu-
CBIO B XKypHaJl aBapHii;

«OTKJIFOUEHUME» - 10 ke, uto u npu pexume «CUTHAJIN3ALIA», mitoc neiicTBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

Hamnuue dynkiuit «OCLHHUIIJIOT'PA®y, «ATIB», «YPOB», «YCKOPEHUEY, «ABP» no kax-
JIOW CTYIEHU 3a7a€Tcsl B yCTaBKax KOHQUIypaluu.

Buumanue! He pekomendyemcsa 6600ums oonospemenno AIIB u ABP.

IIpumeuyanue. i NpPaBHIBLHOIO ONpeAesieHHs HaNpaBJeHUs Heo0X0AUMO 3aJ1aBaTh
yYCTaBKY 10 BpeMeHHU He MeHee 10 mc.

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

Tabmuna 6.3
HaumeHoBaHue mapamerpa 3HaueHnune
1 |/Auana3oH ycTaBOK IO pac4€THOMY TOKY |0: 0—40Iu
Jlnama3oH ycTaBOK 110 U3MEPEHHOMY TOKY IN: 0-5Iu
2 | /Imama3oH ycTaBOK JJisl paCY€THON aKTUBHOM MOIITHOCTH HYJIEBON 0,1 — 40Pux;
[IOCIEA0BATEIbHOCTH. Pu=Up'ln
JlnanazoH ycTaBOK JJI1 U3MEPEHHOM aKTUBHOW MOIIIHOCTH HYJIEBOU 0,1-5PH
MOCJIE0BATEIHHOCTH:
3 | InamazoH ycTaBOK MO HaNpsKEHUIO: 0-256B
4 | JInamazoH yCTaBOK 110 BPEMEHMU: 0—-3000c
5 | IMCKpPETHOCTh YCTaBOK:
0 TOKY 0,011n
10 MOIIHOCTH 0,01Pn
M0 HAIPSHKEHUIO 0,01 B
110 BPEMEHH 0,01 ¢ (0,1 ¢)
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[Tponomkenne TadauIs! 6.3

HaumeHoBaHue napamerpa 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 cpabaTbIiBaHUS 10 PACYETHOMY +1,5%
ToKy lo (B quanaszoune ot 0,1 g0 2,0In)

7 | OcHOBHAasl IOTPEIIHOCTh CpadaThIBAHUSI 10 MOLTHOCTH: +3 %
8 | OTHOCHTENnBHAs MOTPEUIHOCTH CPadATHIBAHUS 110 HAIPSIKEHUIO: 2 %
9 | OcHOBHAas MOTPEUTHOCTH CPA0ATHIBAHUS 110 BPEMEHHU: +10 mc

(DYHKI_[I/IOHaJIBHaSI CXEMa CTYyIICHU HaHpaBHeHHOfI 3allUTHI OT IOBBIIICHHUA TOKa HYHGBOﬁ IoCJIC-

JIOBATEIHHOCTH NIPUBECHA HAa pUCYHKE 6.7a. BiIOK, Moka3aHHbIN Ha pucyHKax 6.7a u 6.70, peann3oBaH
MIPOTrpaMMHO.
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Pucynoxk 6.7a — biok HampaBiIe€HHOM 3alIUTHI OT MOBBIIIEHUSI TOKA HYJIEBOU MMOCIEA0BATEIIbHOCTH
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Pucynok 6.76 — biok-cxema J0oruKu cpabaThIBaHUSI TOKOBBIX 3alIUT HYJIEBOW MOCIIE0BATEIIEHOCTH

6.2.3 HanpasJjieHHAasl 3a11UTa OT NOBbILIEHHUS TOKA 00PATHOI M0CJIe10BATeIbHOCTH

JIByxcTyrneH4aTasi TOKOBas 3al1uTa o0paTHoi nocnegosarenbHoctu (12>, 12>>) pabortaer no pac-
YEeTHBIM 3HAUYEHUSM TOKOB OOpAaTHOH MOCeN0BaTeIbHOCTH |2 MM akTHBHON MOIITHOCTH OOpaTHOMW TO-
cienoBaTenbHocTH P2.

Kaxnas ctynenp MOXeT ObITh CKOH(QUTYpHPOBaHA KaK HalpaBiIeHHasl MM HEHANpaBJCHHAs, B
cllyyae HalpaBJIeHHOTO peKuMa 3a1aéTcs HarpaBiieHue cpadaTbIBaHUS «OT IIKMH» WM «K IIHHAM». 30Ha
cpabaThIBaHUsI HANIPABICHHON 3alIMTHI MIOKa3aHa Ha pucyHke 6.8. [Ipu HeT0CTOBEPHOM OMpe/aeleHuH
HanpasJieHus (1. 6.1) cryneHbp MokeT padoTaTh KaK HEHANPABJCHHAsA MJIH 0JIOKHPOBATHCH, YTO
BBIOMpAETCs B HACTPOMKaX.
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Pucynok 6.8 —30Ha cpabaTbIBaHUs HAPaBICHHOW 3amTUTHI 12

Kaxxmas cTyrneHbp MokeT IMeTh (DYHKITUIO MyCKa IO MaKCUMaIbHOMY HAMPSKEHUIO 00paTHOM Mo-
crnenoBatensHOCTH. IIpH HeTOCTOBEPHOM oOmpeaeieHUH HanmpsikeHus: (cM. pasaen 4) cTyneHb 6Jio-
KHpYeTCcH.

Crynenu 3aliUThl UMEIOT HE3aBUCUMYIO BPEMSITOKOBYIO XapaKTEPUCTUKY, BOZMOXKHOCTh OJIOKHU-
POBKH OT BHEILIHETO JUCKPETHOIO CUTHaA (ITyCK OT HHBEPCHOT'O CUTHAJIA).

JInst KaXK10¥ CTYIIEHH MTPEyCMOTPEHA BO3MOKHOCTh YCKOpeHUsl. [lepekitouenne B yCKOpeHHbIN
PEXHUM MPOMCXOAUT IO BKIIOUEHUIO BBIKIIOYATENs. B yCKOpEeHHOM pexkuMe cpabaThiBaHHE CTYNEHU
6e3yciioBHO ipoucxoaut 1o ycrabke «Y CKOPEHUE (ycraBka Tyck, pucyHok 6.9).

KonmuecTBo cTyneHel HampaBlIeHHOW 3alUThI OT TOBBIIICHHSI TOKA OOPATHOM MOCIIeI0BATEIb-
HOCTH 3a/1a€TCs B YCTaBKaX KOH(PUTYpaLIUH.

Pexxumbl paboTHI 3aLTUTHI:
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«BBIBEJIEHA» - 3amuTa BeIBeicHa U3 PabOTHI;

«BBEJIEHA» - 3amura BBesieHa B pabOTy ¢ KOHTPOJIMPOBAHUEM YCTaBKHU 1O BpeMeHU. OTKIIIO-
YEHUS BBIKJIIOYATENS U ACHCTBUS HA CUTHAIM3ALMIO HE IPOUCXOIUT.

«CUT'HAJIM3ALIA» - kak npu «BBEJIIEHA», HO ¢ 1eficTBHEM B CXE€MY CUTHAJIM3ALMU U 3a1H-
CBIO B JKypHAaJI aBapuii;

«OTKJIFOYEHUE» - To xe, uro u npu pexume « CUT'HAJIM3ALIUA», nnroc nelicTBre Ha OT-
KJIFOUEHHE BBIKJIFOYATEIIS;

Hanmmuaue dpynaxiuit «OCLHUIIJIOTPA®y, «ATIB», «YPOB», «YCKOPEHUEY, «ABP» no xax-
JIOW CTyIeHU 3a7a€Tcs B yCTaBKax KOHPUTypaluu.

Bunumanue! He pexomenoyemcsa 6600umu oonospemenno AIIB u ABP.

IIpumeyanue. /liigs nNpaBWJIBLHOIO oOMNpeJeJieHUs] HaNpaBJIeHUs] He00XOAUMO 3a1aBaTh
yCTaBKY 10 BpeMeHHU He MeHee 10 mc.

O0e crynenn GpyHKIIMOHAIBHO WIACHTUYHBI U UMEIOT XapaKTEPUCTHKH, yKa3aHHbIE B Ta0muIe 6.4.

Tabnuua 6.4
HaumeHnoBaHnue napamerpa 3HaueHune

1 | Ilnana3oH ycTaBOK I10 TOKY JJIsl BCEX CTYNEHEMN: 0-40 ln
2 | Inana3oH yctaBok 1o HanpsbkeHuto U2 it Bcex cTymneHeit: 0-256 B
3 | [lmama3oH yCTaBOK IO aKTMBHOM MOIIHOCTH JIJIsl BCEX CTYIEHEMH: 0,1-40 Pu
4 | JIlnana3zoH yCTaBOK IO BPEMEHH: 0-3000 ¢
5 | IucKkpeTHOCTh yCTaBOK:

0 TOKY 0,01 In

M0 HANPSHKCHHIO 0,01 B

10 MOIIIHOCTH 0,01 Pu

10 BpPEMEHU 0,01 ¢ (0,1 ¢)
6 | OcHOBHas MOTPENIHOCTh CpabaTHIBAHUS TI0 TOKY:

B auam. 0,2 — 2 |1, npuBenenHas k 211 +15%

B auar. 2,1 — 40 |l oTHOCHTETBHAS +25%
7 | OTHOCHUTENBHAS OTPEIIHOCTh CpadaThIBAHUS 110 HATIPSKEHUIO: 2%
8 | OcHOBHas MOTPeHOCTh cpabaThIBAaHUS 110 MOIIHOCTH:

B nuar. 0,2 — 2 PH, npuBeneHHas k 2PH +3 %

B quamn. 2,1 — 40 P oTHOCHUTEIBHAS +5 %
9 | OcHOBHas MOTPeIHOCTh cpabaThIBAHUS 110 BPEMEHH: +10 mc

OyHKIMOHATbHAS CXeMa CTYNEHH HAalpaBJISHHOM 3allUThI OT MOBBIILIEHUS TOKa 00paTHOM mocie-
JIOBATEIbHOCTH MIPUBEJEHA Ha pUCYHKE 6.9. biiok, mokazaHHbI Ha pUCyHKE 6.9, pealn30BaH Nporpam-
MHO.
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Pucynox 6.9 — briok HanpaBieHHOM 3alIUTHI OT MOBBIIIEHUS TOKA 00paTHON
MOCJIEI0BATEILHOCTH
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6.2.4 3amMTa OT NMOBBIIIEHUSA CYMMAPHOI'0 TOKA BbICIIUX FTAPMOHHUK HYJIeBOM MOCJIe10Ba-
TeJbHOCTH

3amuTa UMeeT OAHy CTyneHb Ir >. 3amura cpabaTbiBaeT M0 U3MEPEHHOMY CyMMapHOMY TOKY 9-
i n 11-i1 rapMOHUK TOKa HYJIEBOM IOCIEN0BAaTENBHOCTH (4-TO KaHaia Toka). CTyleHb 3alluThl UMEET
HE3aBHCUMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY, BO3MOXKHOCTh OJOKUPOBKHU OT BHEIIHETO AHUCKPETHOTO
curtaia (Iyck OT MHBEPCHOT'O CUTHAJIA).

3amuTa MOKEeT UMETh (DYHKLHIO MycKa [0 MaKCUMallbHOMY HANpsKEHUIO HYJIEBOM MOCieoBa-
tesibHOCTH. IIpH HeI0CTOBEpPHOM ompeesieHnU HanpsizkeHusi (cM. pa3ien 4) cTyneHb 0JIOKHPYeTCs.

s crynenu npeaycMoTpeHa BO3MOKHOCTh YCKOpeHus. [lepekintouenne B yCKOpEHHbBINA PEXUM
MIPOMCXOJUT MO BKIIIOUEHHUIO BBIKIIOUaTeNs. B yckopeHHOM pexume cpabaTbiBaHUE CTYNEHU Oe3-
ycioBHO npoucxoaut 1o ycraBke «Y CKOPEHUME» (ycraBka Tyck, pucyHok 6.10).

Pexumbl pabOTHI 3aIIUTHI:

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

«BBEJIEHA» - 3ammura BBeZieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKU MO BpemeHu. OTKII0-
YEHUS BBIKJIIOYATENIS U JCHCTBUS HAa CUTHAIM3AIMIO HE TIPOUCXOTUT.

«CUTHAJIM3ALUSA» - kak npu «BBE/IEHA», HO ¢ AeiicTBUEM B CX€MY CUTHAJIM3ALMU U 3aI1H-
CBIO B JKypHAJI aBapUH;

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

Hamnuue dpynxuuit «OCHUIIJIOT'PA®y, «AIIB», «YPOB», «YCKOPEHUEY, «ABP» no kax-
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 IO TOKY JUJIsl K3MEPEHHOI'O0 CyMMapHOTo 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 | OTHOCHUTEIBHASA NOTPEIIHOCTD CpabaThIBaHUS MO TOKY Ir: +2,5%
6 |OcHOBHast MOTPEUIHOCTH CpadATHIBAHHS 10 BPEMEHHU: +10 mc
7 | OTHOCUTENBHAS MOTPEUTHOCTH CpadaThIBaHUS MO HANIPSHKEHHUIO: +2 %

OyHKIHMOHATIBHAS CXEMA CTYNEHH 3aIIUThI OT MOBBIIIEHUS CYMMAapHOT'O TOKA BBICIIUX TAPMOHUK
HYJIEBOM MOCJIEA0BATEILHOCTH NpuBeAeHa Ha pucyHKe 6.10. biiok, mokazanHselil Ha pucyHke 6.10, peanu-
30BaH MPOrPaMMHO.
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6.2.5 3ammTa 0T 0OpHIBA MPOBOIA

OnHocryneHyaras 3ammra ot oopsiBa nposoja (12/11>) paboraer mo pacyeTHOMY 3HAUYSHHIO OT-
HOILIEHUsI TOKa OOpaTHOM mocienoBarenbHOCTH 12 K TOKy mpsiMoii mocnenoBarenbHoctu 11, Bammra
MMEeT HE3aBHCHUMYIO BPEMSATOKOBYIO XapaKTEPUCTHKY, BOZMOKHOCTb OJOKMPOBKH OT BHEILIHETO JWC-
KpETHOT0 curHaia (IMycK OT HHBEPCHOT'O CUTHAJIA).

Pabota cTynenu paspemiaercsi pu YpoBHE TOKa oOpaTHOM mocieaoBarenbHocTy Boiie 0,05 1.

Pexumbl pabOThI 3aIIUTHI:

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

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

«CUT'HAJIM3ALIA» - kak npu «BBEJIIEHA», HO ¢ 1eficTBUEM B CXEMY CUTHAIM3ALUU U 3allU-
CBIO B )KYpHAJl aBapHii;

«OTKJIFOYEHUE» - To *xe, uro u npu pexume « CUTTHAJIM3ALIUA», nnroc nelicTBre Ha OT-
KIIFOUEHUE BBIKIIIOUATES;

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 3alUThI TOKa3aHbl B TabnuLe 6.6.

Tabnuna 6.6
HaumenoBaHue napamerpa 3HaveHnune
1 | quana3zon ycraBok 12/11: 0-100 %
2 | Jlnama3oH yCTaBOK 10 BPEMEHH: 0-3000 ¢
3 | AIMCKpPETHOCTb yCTaBOK:
12/11 1%
10 BpPEMEHU 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
He0OX00UMO bICIABIAMb YCMABKY NO 6pemeHu He menee 20 mc

OyHKIMOHATBHAS CXeMa CTYIEHM 3alllUThl OT OOphIBAa MPOBOJIAa MpHUBEAEHA Ha pucyHke 6.11.
bnok, nokasanHslil Ha pucyHke 6.11, peann3oBaH MPOrpaMMHO.
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6.3 3amuUTHI 10 HANPSAKEHHU IO

6.3.1 3ammTa OT NOBBIIIEHUS HANIPSIKEHU ST

3amuTa OT NOBBILICHUS HAINPSKEHUS MOXET MMeTh ABe cryneHu (U>, U>>) ¢ He3aBucumon
YCTaBKO# MO BpeMeHHU. B cooTBeTCTBUM C 3aaHHON KOH(UTYypalMel 3aliuTa MOKET cpadaThIBaTh 110
MIPEBBIIICHUIO YCTABKU:

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

- Bcemu (asubivu HanpsbkeHusIMU («BCE ®A3HDBIEy);

- m06bIM oxHUM JuHEHEBM («OJHO JIMHEMHOEY);

- Bcemu nuHeinbME («(BCE JIMHEMHBIE»);

- HalpsHKEHHEM, U3MEPEHHBIM 110 YETBEPTOMY KaHaly HanpsbkeHus («Uny).

Bce crynenu MoryT uMeTh (YHKITUIO BO3BpaTa M3MEPUTEIBHOTO OpraHa 3allUThI IO YCTaBKe, aB-
TOMAaTHYECKOE MOBTOPHOE BKIIIOUEHHUE IO BO3BpaTy U OJIOKUPOBKY CTYNEHHU OT BHEIIHEro curraga. B
cilyyae cpabaThIBaHHsI CTYIIEHH C BO3BPATOM IIPH OTCYTCTBUH (pakTopa cpabaThIBaHUS CTYIEHb MOXKET
ob1Th cOpomiena (onmus «CbPOC CTYIIEHW») no nosiBneHus: curuanga Bo3BpaTa Mo ornepaiusM ¢ Bbl-
KJItouaTesieM (OT KJIK4a, OT BHEITHETO YIpaBiieHus, oT KHonok, oT CATY).

IIpu HegocTOBepHOM onpe/iesieHUM HanpsikeHUs (cM. pa3aest 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 ACHCTBUS HA CUTHAIM3ALMIO HE IPOUCXOUT.

«CUT'HAJIU3ALIA» - kak npu «BBEJIEHA», HO ¢ neficTBUEM B CX€MY CUTHAIM3AlUK U 3allu-
CBIO B JKypHAaJI aBapuii;

«OTKIJIFOYEHHUE» - To *xe, uto u npu pexume «CUT'HAJIM3ALIMA», mitoc nelictBue Ha OT-
KJIFOUEHUE BBIKJIIOUATES;

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

Buumanue! He pexomenodyemcsa 6sooums oonosepemenno AIIB u ABP.

VYcnoBus cpabaThIBaHMsI CTYIIEHH 3alllUTHI:
" BBEJICHA COOTBETCTBYIOIIAS CTYIEHb 3aLUTHI OT NOBBILICHHS HAIIPSKCHMUS,
= BeIOpan pexxuM «BBEJIEHA» win Beie (1.e. «CUTHAJIM3ALIU S, «OTKIIFOUEHUEY);
" OTCYTCTBHE CHUTHaJIa OJIOKHPOBKH 3aAIMTHI.
ITpu npeBbIIIEHNHN 33JaHHBIM HAIIPSKEHUEM YCTaBKH BBIAAETCS CUTHAJI HA U3MEPUTEIbHBINA OpraH
(MO) un 3anmyckaetcs ycraBka no BpemeHu Tcp. Ecnu ypoBeHb HanpsiKeHMsI BbILIE YCTaBKU COXPaHSAETCs
110 UCTeYeHUH BpeMeHH Tcp, co3aéres CurHan cpadaTbIBaHUS 3aLIUTHI.
Bo3Bpart 3amuThl IPOUCXOANT:
a) ecJIM 3aJlaHa yCTaBKa BO3BpaTa, Py CHIKEHUHU HATIPSKEHHsI HUXKE YCTaBKU BO3BpaTa Ha BpeMs
paBHoOe TB3;
0) ecnu ycTaBKa BO3BparTa He BBEJIEHA, TO 110 CHIYKEHUIO HANPSKEHUST HI)KE OCHOBHOM YCTaBKHU €
yaé€roM Ko3(puIrieHTa Bo3Bpara.

BHUMAHME! Jlns1 cryneny npeaycMOTpeHO 2 He3aBUCUMO (DYHKITHOHUPYIONHX pesknma ATTB:

1. AIIB nocne neficTBHsI CTYNEHH Ha OTKJI0YeHue. BBoa nanHo# QyHKIMM B pabOTy BHIIOIHS-
eTcs B ycTaBkax cryneHu no onuuu "AIIB". [Tapamerps! cpabateiBanus AIIB 3apatorcs B MeHio "ABTo-
Maruka'.

2. ATIB o Bo3BparTy CTYIIEHU C YCTaBKOI Ha BO3BpaT, 3a1a€TCs1 OJTHOBPEMEHHBIMH BBOJIOM OIl-
uuit «AIIB B3» u "AIIB" B ycraBkax cTynenu. Ycraska no Bpemenu AIIB B3 3anaercs kak Bpems Bo3-
BpaTa tB3 AJIs KOKIAOW CTYIIEHHU 3alIUThl OTJEJIBHO.

QOyHKIMOHAIbHAS CXEMa CTYIICHH 3aIIUTHI OT ITOBBIIICHUS HANPSDKCHUS IPUBEICHA HA PUCYHKE
6.12. biiok, mokazaHHbIN Ha pUcyHKe 6.12, peanr30BaH MpOrpaMMHO.

OO0e cTynenu (GyHKIIMOHAIBHO WACHTUYHBI U MIMEIOT XapaKTEPUCTUKH, YKa3aHHBIE B TabMIIE 6.7.

B ciydae BBoga pyHKIIMU BO3BpATa 10 YCTaBKe BO3MOXHA peain3aliysi aBTOMaTHYECKOI 0 TOBTOP-
HOTO BKJIIOUeHUs 110 Bo3Bpaty. BHUMAHUE! AIIB no eo3eépamy («AIIB B3») 603mM021cHO moabko npu
paspeuwennom AlIB.
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Pucynok 6.12 — Biiok 3aiuThl OT NOBBIIIEHUS HAPSYKEHUS
Tabnuna 6.7
HaumeHoBaHue napamerpa 3HayeHune
1 | /Iuama3oH ycTaBOK IO HaIPsHKEHUIO 0-256 B
2 |Jlmama3oH ycTaBOK IO BpEMEHU 0-3000 ¢
3 | IMCKPETHOCTh YCTaBOK:
M0 HANPSHKCHHUIO 0,01 B
110 BPEMEHU 0,01c (0,1c)
4 | Koa¢ddumment BozBpara 0,95
5 | OtHOCHTeNbHAs MOrPEIIHOCTh CPAOATHIBAHUS 11O HAMPSKEHUIO +2 %
6 | OcHOBHasI MMOTPEITHOCTH CPaOATHIBAHUS TI0 BPEMCHH: +10 mc

6.3.2 3ammTa 0T NOHUKEHHUS] HANIPSKEHUS

3amuTa OT MOHMKEHHs HanpshkeHus uMmeeT JiBe crynenu (U<, U<<) ¢ He3aBUCHMOM yCTaBKOM 10
BpeMeHH. B cooTBETCTBUY € 33/1aHHOI KOHGUTYpaluel 3aluTa MOKeT cpabaThIBaTh IO CHUYKEHUIO HUXKE

YCTaBKHU:
- gro6oro ogHoro ¢azHoro HanpspkeHus («OJJHO ®A3ZHOEY);
- Bcex ¢asupix HanpsbkeHuit («BCE ®A3HBIEy);
- mo6oro oaHoro muHeitHoro («OJTHO JMHENHOE»);
- Beex muneitnbx («BCE JINHEMHBIE»)
- HalpsDKEHMsI, U3MEPEHHBIM 10 YETBEPTOMY KaHaly HanpspkeHus («Uny).

Bce crynenu MoryT uMeTh (DyHKIMIO BO3BpaTa M3MEPUTEIBHOIO OpraHa 3allUThl 110 YCTaBKe, aB-
TOMAaTHYECKOE NMOBTOPHOE BKJIIOUEHHE 10 BO3BPATy M OJOKMPOBKHU CTYIIEHH OT BHEIIHErO CUTHama. B
cilyyae cpabaTbIBaHMsI CTYIEHHM C BO3BPAaTOM IIPH OTCYTCTBUH (PakTOpa cpabaThIBaHUS CTYNEHb MOXKET
ob1Th cOpomrena (omus «CbPOC CTYIIEHM») no nosBieHust curHaia BO3Bpara Mo ONEpaIusM C BbI-
KJIfo4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHus, OT KHOnok, ot CIITY).
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IIpn nemcnmpaBHoctTu TH crymenb, BBemenHas Ha «OJHO ®AZHOE» uim «BCE
®A3HBIE», «OJHO JUHEWHOE, nan «BCE TUMHEMHBIE» 6;10KkupyeTcs.

IIpu HeucnpaBuoctu THHII crynens, BBenenHass Ha Un 6Jiokupyercs.

Jiss MP5 umeercst BO3MO:KHOCTH BBOJa 0,10kMPoBKH cTryneHell U<, U<< npu HanpsikeHUn
MeHb1Ie 5 B.

Pexumbl pabOThI 3aIIUTHI:

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

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

«CUT'HAJIM3ALIA» - kak npu «BBEJIIEHA», HO ¢ eficTBUEM B CXEMY CUTHAJIU3ALUH U 3al1-
CBIO B )KYpHAJl aBapHii;

«OTKJIFOYEHUE» - To xe, uro u npu pexume « CUT'HAJIM3ALIUA», nnroc nelicTBrue Ha OT-
KIIFOUEHUE BBIKIIIOUATES;

Hammane pynkunii «OCHUJIJIOTPA®y, «ATIBy», «YPOB», «ABP», «CBPOC CTYIIEHW» o
Ka)KJIOU CTyIeHH 3a7aéTcsl B yCTaBKaX KOHPUTypaluu.

Buumanue! He pexomenoyemcsa ésooums 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)KEHMH 33JTaHHOTO HANPSLKEHUS] HUXKE YCTaBKHU BblaeTcsa curai Ha MO u 3anmyckaercs
ycTaBKa 110 BpeMeHH Tcp. Ecinu ypoBeHb HalpsKEHUsT MEHEE YCTaBKM COXPAHAETCs 110 UCTEYEHUU Bpe-
MeHH Tcp, co3naérest curHa cpabaThIBaHUs 3aIUTHI.

Bo3sspat 3amuThl NpOUCXOIUT:

a) eciM 3ajlaHa yCTaBKa BO3BpaTa, TO 110 MIPEBBIIIEHUIO HANPSKEHUEM YCTaBKU BO3BpaTa Ha BpeMs
paBHOe TB3;

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

BHUMAHME! /{55 cTyneHu npeycCMOTPEHO 2 He3aBUCHMO (YHKIIMOHUPYIOUMX pexnma AlIB:

1. AIIB nocne neiicTBUsI CTYNIEHH Ha OTKIIIoueHue. BBos JaHHOM QyHKIMM B pabOTy BHIIOJIHS-
eTcs B ycraBkax crynenu no onuu "AlIB". [Tapametpsl cpabarsiBanust AIIB 3agatorcs B MeHio "ABTo-
MaTHuka'.

2. ATIB 1o Bo3Bpary CTYIIEHU C YCTaBKOI Ha BO3BpAT, 3a/1a€TCs1 OJHOBPEMEHHBIMHU 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.

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

Buumanmue! [Ipu ckaukooOpa3zHoM Bo3pacTaHuM HampspkeHUs oT 0 10 3HAYeHMs] HaIpsDKEHUs
BBIIIIE YCTaBKU BO3MO)KHA HEKOppeKkTHas padoTa crynenn U< mim U<< ¢ HyJneBOH yCTaBKOM 110 BPEMEHHU.
Bo u3zbexanue n10xHOT0 cpabaTbIiBaHUS pEKOMEHAYETCSI BBOJUTH YCTaBKY 0 BpeMeHu oT 10 Mc U BblILe.

O0e cTynenu (GyHKIIMOHAIBHO WAEHTUYHBI U MIMEIOT XapaKTEPUCTUKH, YKa3aHHbIE B TabMIIE 6.8.

B cnyuae BBoa (hyHKIIMU BO3BpaTa M0 yCTaBKE BO3MOKHA pealln3alys aBTOMaTHYECKOT0 IOBTOP-
HOTO BKJIIOYEHHUS 110 Bo3Bpaty. BHUMAHUE! AIIB no éo3zeépamy («AIIB B3») 603M02cHO moabKo npu
paspewernnom AIIB.

Tabauua 6.8
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HaumeHoBaHue napamMerTpa 3HavyeHue
1 |/lnama3oH ycTaBOK IO HaIIPSHKEHUIO 0-256 B
2 | /Inama3oH yCTaBOK 10 BpEMEHHU 0-3000 c
3 | JIMCKPETHOCTH YCTaBOK:
10 HaIPSKEHUIO 0,01 B
110 BPEMECHH 0,01c (0,1c)
4 | Koa¢dduuumeHt Bo3Bpara 1,05
5 | OTHOCHTENBHAS MOTPEUTHOCTh CPA0ATHIBAHUS 110 HAMIPSKEHHUIO +2 %
6 | OcHOBHasI MOTPEITHOCTH CPaOATHIBAHUS IO BPEMEHH: +10 mc
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Pucynok 6.13 — biiok 3ai1uThl OT HOHMKEHUS HAPSKEHUS

6.3.3 3ammTa OT NOBBIIEHUS HANPSKEHUS HYJIEBOM 10CJIe10BaTEJIbHOCTH

3amuTa OT NOBBILICHUS HANPSYKEHUS HYJIEBOM MOCIEA0BAaTENBHOCTH MOXKET UMETh JIBE CTYIIEHU
C HE3aBUCHMOMN yCTaBKOW MO BPEMEHHU. 3aliuTa paboTaeT MyTeM cpaBHEHUs u3MepeHHoro Un (curnai,
MOCTYMAIOUINHA HEMTOCPEICTBEHHO U3 TpaHc(hopMaTopa HAIPsHKEHHUsI, 0OMOTKH KOTOPOTO MPEACTaBIIAIOT
CO00H «pa3OMKHYTBIA TPEYroibHUK») WK pacuéTHoro UQ (BBIUHCICHHOTO M3 (a3HBIX HANpPsHKEHUH )
HanpsDKeHUs HYJIEBOH MMOCIe0BaTeIbHOCTH ¢ ycTaBkamu cryneneit Uo>, Uo>>.

Bce cTynenu Moryt umMeTh QyHKIHMIO BO3BpaTa H3MEPUTEIHLHOTO OpraHa 3alllluThl 10 YCTaBKe, aB-
TOMaTHYECKOe IMMOBTOPHOE BKIIOYEHHE MO BO3BpaTy M OJOKHUPOBKY CTYINEHH OT BHEIIHEro curHaiga. B
cilyyae cpabaTbIBaHMsI CTYIEHHM C BO3BPAaTOM IIPH OTCYTCTBUH (DakTopa cpabaTbIBaHUs CTYIEHb MOXKET
ob1Th cOpormrena (omuus «CbPOC CTYIIEHM») no nosBieHust curHaia BO3Bpara Mo ONEpaIUsaM C BbI-
KJIro4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHus, OT KHOnok, ot CIITY).

IIpu HegocTOBEpHOM onpeiesiecHUH HanpsikeHUs (M. pa3aest 4) cTyneHb 0JIOKMpYeTcs.

PexxuMbl paboThI 3alIUTHI:

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

«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKH 1O BpeMeHH. OTKITIO-
YEHMSI BBIKJIIOUATENS U AEHCTBUS HA CUTHAIM3ALUIO HE IPOUCXOIUT.
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«CUT'HAJIM3 AL A - kak npu «BBEJIEHA», HO ¢ 1eiiCTBHEM B CX€MY CUTHAJIM3ALMM U 3aMu-
CBIO B JKypHAJI aBapUH;

«OTKJIXOYEHUMEY - To *)e, uto u npu pexxume «CUTHAJIM3 AL A», nmoc neicTBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

Hamnune ¢pynakumii «KOCHUIJIOI'PA®y, «ATIBy», «YPOBy», «cABP», «CbPOC CTYIIEHW» no
KQKJIOM CTYyIMEeHHU 3a7aTcsl B yCTaBKaX KOH(PUTYpPALIUH.

Buumanue! He pexomenodyemcsa ésooums oonosepemenno AIIB u ABP.

YcnoBus cpabaThIBaHUS CTYNEHU 3aLUTHI:
" BBEJI€HA COOTBETCTBYIOLIAS CTYIEHb 3aIUTHI OT NOBBILICHUSI HAIIPSKEHMUS,
= BrIOpaH pexxuM «BBEJIEHA» nnu BhIIIe;
"  OTCYTCTBHE CHTHaJIa OJOKHPOBKH 3aIUTHI.
[Tpu mpeBbllIEHUN HANPSHKEHUEM HYJIEBOW MOCIIEOBATEIbHOCTH YCTaBKU BBIIAETCS CUTHAJN Ha
MO u 3amyckaercst ycrtaBka 1o BpemeHu Tcp. Eciiu ypoBeHb HamnpsKEHUs BBILIE YCTABKU COXPAHSAETCS
o “ucTedeHnu BpeMeHH Tcp, co3naéres curHai cpadaThIBaHUS 3AIUTHI.
Bo3Bpar 3auuTsl IpOUCXOAMT:
a) eCJIM 3aJjaHa yCTaBKa BO3BpaTa, Py CHIKEHUU HAMIPSKEHHS HUKE YCTaBKU BO3BpaTa Ha BpeMs
paBHOe TB3;
0) ecnu ycTaBKa BO3Bpara He BBEJCHA, TO M0 CHIKEHUIO HANPSHXKEHUS HIKEe OCHOBHOM YCTaBKHU C
yuétoM K03 unmenra Bo3Bpara.

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

1. ATIB mocrne neicTBust CTYIIEHN Ha OTKIII0YeHne. BBoa nanHo# QpyHKIMK B pabOTy BBITIONTHS-
eTcs B ycTaBkax cryneHu mno onuuu "AIIB". [Tapamerpsl cpabateiBanus AIIB 3apatorcs B MeHio "ABTo-
MaTuka'.

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 3anaercs kak Bpems Bo3-
BpaTa tB3 AJI KOKIOW CTYIIEHHU 3alIUThl OTJEJIBHO.

@yHKIMOHAIbHASI CXEMa CTYIEHHU 3aIUThI OT MOBBIIIEHUS HANIPSKEHUSI HYJIEBOM MOCIIe10BaTENb-
HOCTH IIpUBE/IEHA Ha pUCyHKe 6.14. biiok, noka3zaHHbI Ha pucyHke 6.14, peann3oBaH NporpaMMHO.

O0e crynenu (pyHKIMOHAIBHO UJIEHTUYHBI M IMEIOT XapaKTEepPUCTHUKH, YKa3aHHbIE B TabiuLe 6.9.

B ciiyuae BBoja pyHKIIMHM BO3BpaTa M0 yCTaBKE BO3MOYKHA pea3aliisl aBTOMAaTH4YECKOTO T10-
BTOPHOTO BKJItOUeHUs 110 BO3Bpary. BHUMAHUE! AIIB no éo3zeépamy («AIIB B3») 603M02cHO moabko
npu pazpewienrom AIIB.
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PI/ICYHOK 6.14 — baok 3aIUTHI OT MOBLIICHUA HAITPAKCHU A HYHCBOﬁ MMOoCJICA0OBATCIbHOCTHU

Tabnuua 6.9
HaumenoBaHue napamerpa 3HaveHune

1 |/Inana3oH ycTaBOK IO HaNpPSKEHUIO 0-256 B
2 | /Inana3zoH ycTaBOK IO BpeMEHHU 0-3000 ¢
3 | IMCKpEeTHOCTh YCTaBOK:

10 HaIPSHKEHUIO 0,01 B

10 BPEMEHH 0,01c (0,1c)
4 | Koa¢¢pumument Bo3Bpara 0,95
5 | OTHOCHUTENbHAS MOTPEIIHOCTh CpabaThIBAaHUS MO HAIPSXKEHUIO +2 %
6 | OcHOBHas MOTPEIIHOCTh CPabaThIBAHUS IO BPEMEHHU: +10 mc

6.3.4 3ammTa OT NOBBIICHUS] HANIPSKEHUsSI 00PAaTHOI MOC/Ie10BATEIbLHOCTH

3aiuTa OT MOBBIIIEHNS HAPSDKEHUsT 0OpaTHOM MOCIIeI0BAaTENbHOCTH MOKET UMETh JIBE CTYTIEHU
(U2>, U2>>) ¢ He3aBUCHMOI yCTaBKOW 1O BpeMEHH. 3ammra paboTaeT MyTeM CpaBHEHUS pacdéTHOTO
(BBIYMCIIEHHOTO U3 (Da3HBIX HANpPSOKEHH) HanpsHKEHHs 0OpaTHOM IMOCIEA0BAaTENbHOCTH C yCTaBKaMU
CTYIIEHEH.

Bce crynenu Moryt uMeTh (PyHKIMIO BO3BpaTa N3MEPUTEIILHOTO OpraHa 3allUThl IO YCTaBKeE, aB-
TOMAaTHYECKOE MOBTOPHOE BKJIIOUYEHHUE IO BO3BPATY U OJIOKMPOBKY CTYIIEHHM OT BHEUIHETO CUTHaia. B
cilyyae cpabaThIBaHMsI CTYIIEHH C BO3BPAaTOM IIPH OTCYTCTBUM (pakTopa cpabaThIBaHUS CTYNEHb MOXET
o611 cOporrena (omust «CbPOC CTYIIEHM») 1o nosiBieHus CUTHAIA BO3BpaTta 10 OlepalusM C BbI-
KJIfo4aresieM (0T KJIF04a, OT BHEITHETO yIpaBlieHus, OT KHOnok, ot CIITY).

IIpu HegocTOBEpHOM onpeesiecHUH HaNpsikeHUs (cM. pasaes 4) cTyneHb 0JIOKHpPYeTcs.

PexxuMbl paboThI 3alIUTHI:

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

«CUT'HAJIM3 AL A - kak npu «BBEJIIEHA», HO ¢ 1eiiCTBHEM B CX€MY CUTHAJIM3ALIMM U 3aMu-
CBIO B JKypHAJI aBapUH;

«OTKJIXOYEHUMEY - 1o ke, uto u npu pexxume «CUTHAJIM3 AL A», nmtoc neicTBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

Hamnuue ¢pynaxkumii «KOCHUIJIOI'PA®», «ATIB», «YPOBy», «cABP», «CbPOC CTYITEHM» no
KQKJIOM CTYIMEHHU 337aTcsl B yCTaBKaX KOH(PUTYpPALIUH.

Buumanue! He pexomendyemcsa 6sooums oonosepemenno AIIB u ABP.

VcnoBus Cpa6aTbIBaHI/I${ CTYIICHH 3alllUTHI:

. BBE/ICHA COOTBETCTBYIOIIASI CTYNEHb 3aIUTHI OT MOBBIIICHUSI HANPSKEHUs, BBIOpaH pe-
M «BBEJIEHA» wnu Bbie;
. OTCYTCTBHE CUTHaJIa OJIOKMPOBKH 3aIUTHI.

[Tpu npeBblIEHUN HANPsHKEHUEM O0OpaTHON MOCIIE10BaTEIbHOCTH YCTABKU BbIIAETCS CUTHAN Ha
MO u 3amyckaercs ycraBka 1o BpemeHu Tcp. Eciu ypoBeHb HamnpsKEHUs BBILIE YCTABKU COXPAHSAETCS
110 UCTeUeHUH BpeMeHu Tcp, co3naéres curnan cpadaTbIBaHUS 3aLIUTHI.

B03BpaT 3alIUTBI IPOUCXOJUT:

a) €CJIM 3aJlaHa yCcTaBKa BO3BpaTa, IPY CHUKEHUHU HaIPsDKEHHs HYDKE YCTaBKU BO3BpaTa Ha BpeMsI
paBHOe TB3;

0) eciu ycTaBKa BO3BpaTa He BBEJIEHa, TO 110 CHWYKEHHIO HAIPSKEHUs HUKE OCHOBHOM yCTaBKU €
yuéroM K03 unmenra Bo3Bpara.

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

1. AIIB nocne neiicTBUsI CTYNIEHH Ha OTKJIIOUeHue. BBoa naHHON (QyHKIIUU B paOOTy BBIIOJIHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabarsiBanust AIIB 3agatorces B MeHio "ABTo-
MaTHuka'.

2. AIIB 1o BO3BpaTy CTYIIEHU € YCTaBKOI Ha BO3BpAaT, 3aJa€TCsI OZTHOBPEMEHHBIMHU BBOJIOM OILIUI
«AIIB B3» u "AIIB" B yctaBkax crynenu. ¥YcraBka o Bpemenu AIIB B3 3agaercs kak Bpems Bo3BpaTa
tB3 1151 KaX/10M CTYIIEHU 3aIlUThI OTAEIBHO.

@yHKIMOHAIbHASI CX€Ma CTYIEHHU 3alllUThl OT MOBBILIEHUs HaNpsKeHUs 0OpaTHOI mocienoBa-
TEJIbHOCTH NPUBEJIEHA HAa PUCYHKE 6.15. biok, moka3aHHbIi Ha pucyHKe 6.15, peann3oBaH NporpaMMHoO.

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

B ciydae BBoga pyHKIIMU BO3BpATa [0 YCTaBKe BO3MOXKHA peaiu3aliisi aBTOMaTHYECKOT 0 OBTOP-
HOTO BKJIIOUeHHS 110 Bo3Bpaty. BHUMAHUE! AIIB no eo3eépamy («AIIB B3») 603m0cH0 moavko npu
paspewennom AlIB.

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 HOBBIIIEHUS HAIPSKEHUsT 00paTHOM MOCIe10BaTEIbHOCTH

6.4 32U THI IO YaCTOTE

6.4.1 3ammTa OT NOBBIIICHUS] YACTOTHI

3alUTa OT MOBBIMICHUS YaCTOThI MOXKET UMETh OJIHY cTyIeHb (F>) ¢ He3aBHCHMOI yCTaBKOIA MO
BpeMeHH. 3aluTa paboTaeT MyTeM CpaBHEHUS U3MEPEHHON YacTOThI C YCTaBKAMM CTYTICHEH.

[IpenycmMoTpeHbl BO3MOKHOCTH BO3BpaTa MO yCTaBKE, aBTOMAaTHYECKOE MMOBTOPHOE BKJIIOYEHHE
10 BO3BPATy U OJIOKUPOBKH CTYIIEHH OT BHEILIHEro CUrHajia. B cimyuae cpabaTbiBaHus CTYIIEHH C BO3Bpa-
TOM IpH OTCYTCTBUHM (pakTOopa cpalaThiBaHMs CTyNeHb MoxeT ObITh cOpomieHa (omuus «CBPOC
CTYIIEHW») no nosiBneHus CUTHajIa BO3BpaTa o ONepalysM C BBIKIIIoUaTesieM (0T KITI04a, OT BHEIIHETO
yIpaBiieHus, OT KHONOK, oT CATY).

IIpu Heg0CTOBEPHOM ONpeae/IeHUN YacTOThI (CM. pa3jaen 4) cTyneHb 0JIOKHUpYeTcs.

Pexxumbl paboTHI 3alTUTHI:

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

«BBEJIEHA» - 3amura BBeZieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKU MO BpeMeHU. OTKIIo-
YEHUsI BBIKIIIOYATENS U JEHCTBUS HA CUTHAJIM3ALUIO HE POUCXOIUT.

«CUTHAJIM3ALIUA» - kak ipu «BBEJIEHA», HO ¢ fAeiicTBHEeM B CXeMY CUTHAIM3AIIMN U 3aITH-
CBIO B J)KypHAaJI aBapuii;

«OTKIIFOUEHHUE» - T0o *xe, uto u nipu pexume «CUTHAJIM3 AL Ay, muitoc neficTBre Ha OT-
KJIFOUEHHE BBIKJIIOYATEJIs;

Hammane pynkuuii «OCHUJIJIOTPA®y, «ATIBy», «YPOB», «ABP», «CBPOC CTYIIEHW» o
KQKJIOW CTYyIMeHHU 3a7aTcsl B yCTaBKaX KOH(PUTYpPALIUU.

Buumanue! He pekomenodyemcs 6600ums oonospemenno AIIB u ABP.

YcaoBus CpaGaTLIBaHI/ISI CTYIICHH 3alllUThI:

. BBCJICHA COOTBCTCTBYIOIAA CTYIICHL 3alIUTHI OT MOBBIIICHUA YaCTOTHI;
" BeIOpaH pexuM «BBEJIEHA» unu Bbie;
. OTCYTCTBHEC CUT'HaJIa 6J'IOKI/Ip0BKI/I 3alllUTHI.
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[Ipu npeBplIeHNN 4acTOTOM ycTaBKM BblIaeTcs curHail Ha MO u 3amyckaercs ycTaBKa IO Bpe-
MeHH Tcp. Ecinu ypoBeHBb 4acTOTBI BBILIE YCTABKU COXPAHSAETCA 110 UCTEUYEHUN BpeMeHH Tcp, co3naéres
CUTHAJ cpabaThIBaHUS 3aIHUTHI.

Bo3sspar 3amuThl IPOUCXOIUT:

a) €ciu 3aJlaHa ycTaBKa BO3BpaTa, P CHUKEHUM YaCTOThl HM)KE YCTaBKM BO3BpaTa Ha BpEMs
paBHoe TB3;

0) ecaM ycTaBKa BO3BpaTa HE BBEJIEHA, TO 110 CHUYKEHHIO YaCTOThI HU)KE€ OCHOBHOM YCTaBKH € y4é-
TOM 30HBI BO3BpaTa.

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

1. ATIB nocne aeiicTBUs CTyNeHU Ha OTKJIIOYeHUE. BBo manHON yHKIIMK B paOOTY BBITOJIHS-
eTcs B ycraBkax crymnenu no onmmu "AlIB". [Tapametpsr cpabarsiBanust AIIB 3agatorcs B MeHio "ABTo-
Maruka'.

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 Bpems B0o3-
BpaTa tB3 JJIs K&KIOW CTYIIEHHU 3alUThl OTJEJIBHO.

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

B cnyyae BBoa pyHKIIMM BO3BpaTa 10 yCTaBKE BO3MOYKHA pealIn3alisi aBTOMAaTHYECKOTO TIOBTOP-
HOTO BKJIIOUEHHS 110 Bo3Bpary. BHUMAHUE! AIIB no eo3eépamy («AIIB B3») 603M021cHO moabko npu
paspewernnom AlIB.

OyHKIMOHATIbHAS CXeMa CTYIEHH 3alllUThI OT MOBBILIEHUS YaCTOTHI IPUBEJICHA HA pUCYHKE 6.16.
biiok, nmokazanHslil Ha pucyHke 6.16 peanu3oBaH NPOrPaMMHO.
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Pucynox 6.16 — biiok 3aiiuThl OT HOBBILLIEHUS YAaCTOThI
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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. Bpems padoTbl H3MePUTETLHOT0 OPTraHa MO YacToTe He §0-
Jgee 200 mc. Bolaepkka BpeMeHHU 3alIUT ONpeessieTcsi Kak CyMMa nmapaMeTpoB
«yCTaBKa M0 BPeMEHN» U «CO0OCTBEHHOE BpeMsi pa00oThl H3MEPHUTEIBLHOT0 OPraHay.

6.4.2 3ammTa 0T NOHUKEHHUS YACTOTHI

3amuTa OT HOHIKCHUS YaCTOThl MOXKET UMETh OJIHY cTymeHb (F<) ¢ He3aBUCHMO# yCTaBKOM 10O
BpeMeHH. 3aiuTa paboTaeT MyTeM CpaBHEHUS U3MEPEHHON YacTOTHI C YCTaBKAMHU CTYTICHEH.

[TpenycMOTpeHbl BO3MOKHOCTH BO3BparTa 10 yCTAaBKE, aBTOMAaTHYECKOE NMOBTOPHOE BKIIIOUEHUE
10 BO3BpPATy U OJIOKUPOBKU CTYIIEHH OT BHEIIIHErO CUTHaa. B ciyuae cpabaTbhiBaHUs CTYIEHU C BO3BpPa-
TOM TIpU OTCYTCTBUHU (hakTopa cpabaThiBaHHs CTyNeHb MOXeT ObiTh cOpomeHa (ommusi «CBPOC
CTYIIEHW») no nosiBneHUs CUTHAJa BO3BpaTa M0 ONEPalksM C BBIKIIIOUaTeNIeM (0T KITI04a, OT BHEIIHETO
yhpaBiieHus, OT KHONOK, oT CITY).

IIpu HerOCTOBEPHOM ONpeae/JIeHUN YaCTOThI (CM. pa3jaen 4) cTyneHb 0JIOKHpYeTcs.

Pexxumbl paboThI 3aLUTHI:

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

«BBEJIEHA» - 3amuTa BBeZeHa B pabOTy ¢ KOHTPOJHUPOBAHUEM YCTAaBKU 1O BpeMeHH. OTKIIIO-
YEHUs BBIKJIIOYATENS U ACHCTBUS HA CUTHAIM3ALMIO HE IPOUCXOIUT.

«CUT'HAJIM3ALUA» - kak npu «BBEJJEHA», HO ¢ feiicTBreM B cXxeMy CUTHAJIM3AlUY U 3aIlu-
CBIO B JKypHAaJI aBapuii;

«OTKJIFOUEHUME» - 10 ke, uto u npu pexume «CUTHAJIN3ALIA», mitoc neiicTBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEI;

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 IOHMUKEHUS YaCTOTHI;
o BbIOpaH pexum «BBEJIEHA» unu Bbite;
= OTCYTCTBHE CUTHaJIa OJIOKUPOBKH 3aIIUTHI.

ITpu cHMXEHUM YaCTOThI HUXKE YCTaBKU BbiiaeTcs curtan Ha MO u 3amyckaeTcst ycraBka 1o Bpe-
MeHH Tcp. Eciii ypoBeHB 4acTOThI MEHEE YCTABKHM COXPAHSAETCS 10 UCTEYEHUH BpeMeHn Tcp, co3maéres
CUTHAJI CpabaThIBaHUS 3aIMUTHI.

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
BO3BpATa.

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

1. ATIB nocrne neiicTBUs CTyIIeHH Ha OTKJII0YeHHe. BBo manHON QyHKIIMU B pabOTY BBITTOTHS-
eTcs B ycraBkax crymnenu rno onmmu "AlIB". [Tapametpsl cpabarbiBanust AIIB 3agatorcs B MeHio "ABTo-
MaTuka'".

2. ATIB 1o Bo3Bpary CTYIIEHU C YCTaBKOM Ha BO3BpAaT, 3a/1a€TCs1 OJHOBPEMEHHBIMH 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.

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 44 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

DyYHKIIMOHAJIbHASI CXEMa CTYIICHH 3allUThI OT MOHWKEHUS YaCTOThI ITPUBEICHA HA pUCyHKe 6.17.
bnok, noka3aHHblll Ha pucyHke 6.17 peanu3oBaH NPOrpaMMHO.

Obe crynenu (HyHKIMOHAIBLHO HICHTUYHBI M IMEIOT XapaKTEePUCTUKY, YKa3aHHbIe B Tabiuie 6.12.

B cnyyae BBoja (pyHKIIMM BO3BpaTa 10 yCTaBKE BO3MOYKHA pealIn3alisi aBTOMAaTHUECKOTO IIOBTOP-
HOTO BKJIFOUEHHS 110 Bo3Bpaty. BHUMAHUE! AIIB no eozeépamy («AIIB B3») 603M00icHO moabko npu

paspewennom AlIB.

Tabmuma 6.12

HaumeHoBaHue napamerpa 3HauyeHue

1 | JInama3oH yCTaBOK I10 YacTOTE 40-60 I'u
2 | /Inama3oH ycTaBOK 110 BpEMEHU 0-3000 c*
3 | JIMCKPETHOCTh YCTABOK:

10 YacTOTe 0,01 '

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

* - IMana3oH yCTABOK 110 BpeMeHH JaeTcs 0e3 yueTa cOOCTBEHHOI0 BpeMeHH padoThl U3-
MepUTEJILHOro oprana. Bpemsi padboTbl H13MepUTEIBLHOT0 OPraHa mno yacrore He oosee 200
Mc. Bolep:kka BpeMeHH 3alIUT onpeesisieTcss Kak CyMMa NapaMeTpoB «yCTaBKa 10 Bpe-
MEHU» H «COOCTBEHHOE BpeMsi pad0Thl H3MEPHTEJIHLHOI0 OPTraHay.
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6.5 ABTOMaTHKAa

6.5.1 ABTOMaTH4ecKkoe NOBTOPHOe BKI4eHHe (AIIB)

YerpoiictBo AIIB npenHa3zHayeHo il aBTOMaTHYECKOTO TOBTOPHOI'O BKIFOYEHUS TPUCOEIUHE-
HUS TIOCJIE €r0 CaMOTIPOU3BOJILHOTO OTKIIIOUEHHUS WU OTKJIFOYEHUS OT yCTpoicTB 3amuThl. AIIB peanu-
30BaHO YETBIPEXKPATHOTO JIEUCTBUSI.

AIIB nmMeer ycTaBKH 110 AJIUTENBHOCTH NIEPBOT0, BTOPOIO, TPETHEro U ueTBépToro nukia AllB,
1o juutenbHocTH O61okupoBku AIIB u mo Bpemenu roroBHoctu AIIB.

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

Bpewms roroBaoctu Tr — Bpems, 1o ucrteueHnu koroporo AIIB Bo3BpamiaeTcs B HCX0IHOE CO-
CTOSIHHUE.

Hpunnun neiicreus AIIB

®akropom mycka AlIB sABiIsIETCS OTKIFOYEHUE BBIKIOYATEIS:

- camonpousBoibHOe (CO), eciau 3TO pa3pelieHo B HaCTpoiKax KOH(pUTypalum;

- OT 3alIMTHI, 10 KOTOpOU pazpemiéno AlIB.

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

OyukunoHanbHas cxema AlIB npuBenena Ha pucynke 6.18. biok, noka3zaHHbIN Ha pUCYHKE
6.18, peann3oBaH NPOrpamMMHO.

ITpu nosiBneHnu paspeiméHHoro gakTopa Iycka 3amyckaercs Taitmep neporo nukia T1, koTo-
pBIi OTCUNTAB YCTAHOBJIEHHOE BpeMs, IEUCTBYET HA BKJIFOUEHUE BBIKJIOUATENs npucoeauHenus. OgHo-
BPEMEHHO 3amyckaercs Taitmep Tr, koHTpoaupyromuii ycnemnocts AIIB. Ecnu 3a Bpems Tt He npouc-
XOJUT OTKJIIOYEHUS BbIKIItouaTens, To AIIB cuntaercs ycrnemHpIM.

Ecin B TeueHne BpeMeHH TT POMCXOINUT OTKIIFOUEHHUE BBIKIIFOUATENS, TO EpBbIN KpaT AIIB
cuurtaercs HeycnemHbM U TaiiMep T1 0nokupyercs. Ecniu AIIB BBeneHo Ha 2 kpata, TO IPOUCXOIUT
nyck TaiiMepa Broporo nukia AIIB T2. Taiimep Broporo nukna AIIB, orcuntaB ycTaHOBIEHHOE BpeMs,
JefiCTBYyeT Ha BKJIIOUYEHHE BbIKItouaress. OHOBpeMeHHO 3anyckaercs Taiimep Tr. Eciu 3a Bpems Tr He
IIPOUCXOJUT OTKIIFOYEHMs BbIKIItouaress, To AIIB cunraercs ycrienHsiM.

Ecnu B Teuenne Bpemenu Tr npoucxonut oTkitoueHue, To AIIB cuntaercst HeycnemHbiM 1 6J10-
kupyercs. [locne ucreuenus spemenn Tr npoucxoaut Bo3spar AIIB B ncxonHoe coctosiHueE.

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

[Tpu pyuyHoM BKJIIOUE€HUHU cHIIOBOTO BhIKItouaTens AIIB 6nokupyercs na Bpemst T6. Takxke
IIPETyCMOTPEHA BO3MOXKHOCTB 3anpeTta AIIB oT BHemHero curnana.

Xapaxrepuctuku AIIB nokaszans! B Tabmuie 6.13.

Tabawna 6.13

HanmeHnoBanue napamerpa 3HayeHue
1 |Jlnama3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
2 | AMCKPETHOCTh YCTaBOK 110 BPEMEHHU: 0,01 ¢ (0,1 ¢)
3 | OcHOBHAas IOTPEITHOCTH CpadaTHIBAHUS 110 BPEMCHH +10 mc
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Pucynok 6.18 — bnok AIIB

6.5.2 ®ynkuusa YPOB3 (coBMecTHas peasn3anus yCTPOMCTBA Pe3ePBHPOBAHMA 0TKAa32
BbIkI0YaTesisi YPOB u soruveckoii 3ammtsl mmn JI3LHI).

[Tpunmun neiicteust YPOB3 ocHOBBIBaeTCS Ha COBMECTHOW OJIOKMPOBKE OBICTPOICHCTBYIOIIEH
3alUThl HA UTAIOIIEM IPUCOeANHEHNN TycKoBbIMU opranaMu YPOB u JI3I. B ciydae cpaGaTeiBaHus
crynenu JI3II Ha otxonsmeit nunun Gopmupyetcst curain «PABOTA JI3I», koTopblit MOXKET ObITH
WCIOJIb30BaH JJis OJIOKHUPOBKH OBICTPOIEHCTBYIONIEH CTYIEHN Ha MUTAIOIIUX IPUCOECTUHEHUSIX.

JI3LI moxet paboTaTh B 0OAHOM U3 ABYX pexkHUMOB - 0 «CXEME 1» niun « CXEME 2y. B ciiydae
pabotel no «CXEME 1» Bbigaua curnana «pabota JI3II» OnokupyeTcst mpu NOSBIEHUHU CUTHAJIA «paboTa
YPOB», 1.€. peanuzyercs ¢pynkuus YPOB (pucynok 6.19).

B cnyuae pabotel no «CXEME 2» Bbimaua curnana «pabora JI3II» Gnokupyercs npu Bbliaye
KOMaH/JIbl «OTKJIIOUeHHE (aBapuitHoe)» (pucyHok 6.19a). IIpu ncnonab30BaHHMU JaHHOW CXeMbl 00s3a-
TEIBHO peann30BaTh BeIIEPKKY BpemeHn Y POB (200-300 mc) Ha OBICTpOACHCTBYIONICH CTYIIEHU HA TTH-
TAOLUX IPUCOECTUHEHMSIX.

n3uw

1
|
} BbiBegeHo
/" BsepneHo
[>In3w A &

CurHan: pabota

YPOB |

CurHan: pabota
na3uw
(YPOB3)

Pucynok 6.19 — biok-cxema noruku YPOB3
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J13LU BbIBEAEHO

1>In3w

CwvrHan: pa6ota

OR

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

Curnan: pabota
N3 (YPOB3)

Pucynok 6.19a — biok-cxema snoruku YPOB3

Xapakrepuctuku YPOB3 nokaszansl B Tabmnuie 6.14.

Tabmuma 6.14

HaumeHoBaHue napamerpa 3HaveHnune

1 | Inama3oH ycTaBOK IO TOKY: 0-40 In
2 | Jlnama3oH yCTaBOK 110 BPEMEHH: 0-3000c
3 | JIMCKpETHOCTh yCTaBOK:

0 TOKY 0,01 In

10 BpEMEHHU 0,01 ¢ (0,1 ¢)
4 | OcHOBHAasl MOTPELIHOCTh CpadaThIBAHUS 110 TOKY:

B auar. 0,2 — 2 |1, npuBeneHnas k 211 +15%

B auar. 2,1 — 40 |1 oTHOCHTETBHAS +25%
5 | OcHOBHAas MOTPEUTHOCTH CPa0ATHIBAHUS 110 BPEMEHHU: +10 mc

6.5.3 YcTpoiicTBO aBTOMAaTHYeCKOI0 BKJIKOYeHHs pe3epBa (ABP)

Jloruka pabotsl ABP nMeeT HECKOJIBKO pPEeXUMOB (COCTOSIHUI): TOTOBHOCTD; MYCK; BKIIOUYEHHE
pe3epBa; BO3BpaT; OTKIIIOUEHHUE pe3epBa. PeMMbl aBTOMAaTHYECKH MEPEKIIIOYAIOTCS B COOTBETCTBUHU €
BBIIIOJTHEHHEM HEOO0XOAUMBIX yciioBui. [loMuMo 3T0r0, NapamienbHo peannsyeTcs JIorThka popMupoBa-

Hus curHaia 6i1okupoBku ABP.

[Tpu BKIIOYEHUH TepMUHANA WK TPy Tepe3anucu KoHdurypauuu, ABP nepexoaur B coctosHue
TOTOBHOCTHU. B 3TOM pexknuMe mpoucXoauT MpoBepKa yCcaoBHi HeoOXoauMbIX A mycka ABP u nepexon

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

[Tepexon B cocTosIHUE MMyCKa MOXKET IPOUCXOIUTh 10 OJTHOMY M3 CIEeIyIOIUX (HaKTOpOB:

1. ITo oTK/IIOYEHHIO BBIKIIIOUATENS 110 KOMaHAaM OT KJI04a, OT KHOIOK, BHEITHETO OTKJIFOUEHUS,
ot CATY. HeoOxoaumble ycrmoBus JUis MycKa:

—3HadyeHue ycraBku «I10 OTKIIOYEHUIO» — «Ectby;

— HaJIMYME CHUTHAJa OTKJIIOYEHHUS MO0 KOMaHJE OT KJo4a (OT KHOIOK, BHEIIHEr0 OTKIIIOYEHUS,
or CATY);,

— TI0JIO’KEHUE BBIKIIIOUaTeNsd «BKitoueHo»;

— orcyrcTBHe curHana «ABP BJIOK».

[Ipu BBINONIHEHNH BBIIIE IEPEUUCIIEHHBIX YCIO0BUI Npoucxoaut nepexon B pexxuM «IIYCK ABP
1O OTKJIYOUEHUIO».

2. Ilo caMonpou3BOIBHOMY OTKIIIOUEHHUIO BhIKIItoUaTess. Heo0xoanmele ycaoBus A MycKa:

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

— IMarHOCTUPOBAHMUE YCTPOUCTBOM CaMOIIPOU3BOJIBHOIO OTKIIOYEHMSI BBIKIIIOUATENIS;

— orcyrctBHe curHana «ABP BJIOK».

[Ipu BBINOIHEHNH BBIIIE IEPEUNCIIEHHBIX YCIOBUH NpoucxoauT nepexon B pexum «I1YCK ABP
1O CAMOOTKIIIOY. ».

3. o oTkmroueHwo OT 3amKTH ¢ myckoM ABP. HeoOxoaumple yCnoBUs IS ITyCKa:

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

— aBapUHHOE OTKIIIOYEHHE OT 3aIUUTHI ¢ TyckoM ABP;

— TI0JIO’KEHUE BBIKIIIOUaTENsd «BKIIIoueHo»;

— orcyrctBue curHaia «ABP BJIOK».

[Ipuy BBIMOJIHEHUH BBIIIE MEPEUNCICHHBIX YCIOBUM MpoucxoauT nepexon B pexuM «I[1YCK ABP
IT1O 3AIIUTE».
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4. Ilo moTepu mUTaHUS OT BHEIIHETO cUTHaja. HeoOxoaumble yCoBUs IS TTyCKa:

—3HadyeHue ycraBku «OT CUT'HAJIA» — «EcTby;

— Hamnune «3anyck ABP (ot curnagna)y — cuenana ucue3noseHus HANPANCEHUs Ha pabodem uc-
MOYHUKE,

— Hanmuuue curnana «CpadaTbIBaHUe» — CUCHANA HATUYUS HANPSICEHUS HA Pe3ePEHOM UCHOY-
HUKe NUMAaHUs U OMKIIOYEHHO20 COCMOSIHUS PE3ePEHO20 BbIKNIOUAMENs,

— TOJIO’KEHUE BBIKIIIOUaTeNs «BKItoueHo»;

— orcyrctBue curHaia «ABP BJIOK».

[Tpu HaMMYMK yKa3aHHBIX CUTHAJIOB B TEUEHUHU BpeMeHH «tcp» MpoucxoauT GOpMUPOBAHUU KO-
MaH/Ibl OTKIIIOYEHHS] COOCTBEHHOTO BhIKIIIOUaTens, reHepanus 3anuck B XKC u nepexon B pexxuM «I[1YCK
ABP I10 [IUTAHUIO.

Curnanel «Cpab6aTeiBanue» u «3anmyck ABP (o1 curnasna)y» mopkHbl GOpMUPOBATECS B COOT-
BETCTBUU C ONTUCAHKUEM, IIPEICTABICHHBIM BbIIIe. MIcrIonb30BaHNe IPYrUX CUTHATIOB TS (hOpMHUPOBAHUS
«CpabarbiBanne» 1 «3amyck ABP (oT curnasna)» xareropuuecku HEAOIYCTUMO, TaK KaK 3TO MOYKET
IIPUBECTH K U3NUIIHEHN O10kupoBke ABP.

B cocrosiHum mycka 0XuAaeTcs OTKIIIOUEHHUE BBIKIIIOUATEN U MPU OTCYTCTBUU CHUTHAJa OJIOKU-
poBk#u opmupyercs 3anuch JKC o pakTope mycka v Iepexo/1 B pesKuM BKIIIOUeHHS pesepBa. Ha pucynke
6.21 npeacraBieHa JOTMKa pexuMa IIycKa.

/ Bamuch XKC:

«ITYCK ABP 11O
CAMOOTKJI»
ABP BJIOK.
- / Banuch JKC:
Briknrouarens «ITYCK ABP I10
OTKJIFOYeH \ OTKJI »
KM / Bamwcs XKC:
HSF(?K ABP HO\ \ «ITYCK ABP OT
3 UTbI»
TIUT AHIO & OR AL
JKAM : ? YcTaHOBUTH PeXUM:
o ' BKJTFOYEHUE
ITYCK ABP I1O & Py e
CAMOOTKIJTIOY. _
———
PEXUM :
IIYCK ABP T1O &
OTKJINOUEHUIO
PEXUM :
ITYCK ABP T1O
SAIIIUTE / &

Pucynok 6.21 — Pesxum mycka ABP

Ha pucynke 6.22 npencrasnena joruka pexuma « BKIIFOUEHUE PE3EPBA»

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 50 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

PEXHUM :
BKJIFOYEHUE &
PESEPBA / Banucs XKC:
VABP BKJL. PE3EPB »
J1...J140, CpabarbiBanve
JI1...J116,
BJICL... BJIC16
CCJI1... CCII32 3ammics KC:
«ABP I'oToBHOCTB)»
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Pucynok 6.22 — Pexxum ABP «BKJIIOYEHUE PE3EPBA»

B nanHOM pexxume GOpMHpYETCsl CUTHAI BKIIIOUEHUS pe3epBa U BBITIOJIHSACTCS MEPEX0]] B PEXKUM
«BO3BPAT) (npu 3amanHOoM curHaine Bo3Bpara) win rnepexoa B pexxum «'OTOBHOCTby.

Curnan Bximouenus pesepsa «ABP BKJI» popmupyercs npu BbIIOIHEHUH CAEYIOIIMX YCIOBUI:

— Hanuuue curHana «CpadaTbiBaHMEY;

— orcyrcrBre curHana «ABP BJIOKy;

— TIIPY OTKJIFOYEHHOM I10JIO)KEHUH BBIKITIOYATEIIS.

Ha pucynke 6.23 npencrasiena goruka pesxxuma «BO3BPAT».

ABP BJIOK. ’;
PEKUM : \ & tB03
BO3BPAT / KomaHia: BKIIOYNTH
JT1...J140,
JI1...J116 BosBpat
. Banmcs JKC:
BJIC1... BJIC16 ¢ |
ABP BKJIIOYUTD
CCJI1... CCII32 « »
J1...]140, YCTaHOBH TH PeskH M:
711...J116, 3amyck ABP OTKJTIOUEHVE
BJICL... BJIC16 PE3EPBA
CCJI1... CCII32

Pucynok 6.23 — Pesxxum ABP «BO3BPAT»

Jns BkmroueHUs cOOCTBEHHOTO BbIKIIOYarenss U mepexona B coctosiHue «OTKIJIFOUEHUE
PE3EPBA» He00X0AMMO BBITIOJIHEHUE CIEYIOIUX YCIOBUN B TEUEHUN BpeMeHH «{B03»:

— orcyrcrBre curHana «ABP BJIOKy;

— nosiBlIeHUe curHana «Bo3BparT» — cucnan nosenenus nanpsadsxicenusi Ha pabouem UCMOYHUKE U
BKIIOUEHHO20 COCMOSIHUA BbIKIIOYAMEN pe3epsda,

— HaJIMYue HapsDKEHHs Ha pabodyeM UCTOUYHUKE MUTaHus (0TcyTcTBUE « CHTHAJ MYCKay).

Ha pucynke 6.24 npeacrainena jioruka pexxuma «OTKIIFOYEHUWE PE3EPBA».
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Pucynox 6.24 — Pexxum ABP «OTKJIFOYEHUE PE3EPBA»

[Tocne nepexona B cocrosinue «OTKIIIOUEHUE PE3EPBAY oxunaercs: BKIIOUEHHOE MOJI0XKE-
HUE BBIKJIIOYaTels U pu oTcyTcTBUU curHana «ABP BJIOK» yepe3 Bpems «toTki» popMHUpyeTcst CHUr-
HaJl OTKJIFOUEHHUsI BBIKIIIOUaTesst pesepBHoro ncrounuka nutanus «ABP OTKJI» u 3anuce B XKC. Ipu
YCIIEIIIHOM OTKJIIOYEHHE BBIKJIIOUATENsl Pe3epBHOIO MCTOUYHMKA MUTaHMA (IpomnanaHue curHana «Bos-
Bpar») joruka ABP nepexoautr B pexxum «'OTOBHOCTDb». B npotuBHOM ciyuyae (HET mporajgaHus
curHasia «Bo3BpaT») uepes Bpems «tumMn.CY» Gpopmupyercsi KoMaHa OTKIFOUYEHUS] COOCTBEHHOTO BbI-
KJtouatens, 3anuck cooduienus B XKC «ABP OTKIJI» u Beijaua curnana B cxemy OjgokupoBku ABP.

Jloruka 6nokupoBku ABP npezacraBienHoii Ha pucyHke 6.25.
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Pucynok 6.25 — Jloruka 6mokupoku ABP

bnokupoBka ABP moxeT copmupoBaThCs 1O CIeyOIMUM (pakTopam:

1. Ilpu nnarHoCTUPOBAaHUM YCTPOWCTBOM HEUCIIPABHOCTHU CHIIOBOTO BBIKJIIOUATENIS B CIIydae, €Cliu
ABP ne naxonurcs B pexume «'OTOBHOCTby;

2. Ilpu Hannuuy curHasna 6;10kupoBku ABP U3 Toruku pexxnMa OTKIIOUEHUS pe3epBa;

3. Ilpu oTCYTCTBUM CHUTHAJA BKIFOYEHHOTO ITOJIOKEHUS BHIKITFOUATEIIS TIOCIIE TIEPeXoa B COCTOS-
HUE OTKJIIOUEHUS pe3epBa B TeueHUU BpeMeHH «tuMm.CY»;

4. Ilpu OTCYTCTBUHU CUTHAJA OTKIOYEHHOTO MOJIOKEHUS BBIKIIIOYATENs TIOCTe epexoa B COCTO-
ssane «BO3BPAT»;

5. Ilpu cocrosinun «I1YCK ABP I10 3AILMTE» u paboTe 3amuThl Ha OTKJIIOYEHUE 0€3 mycKa
ABP;

6. Ilpu nooaue xkomanovl Ha 6KIIOUEHUe GbIKTIOUamens B ciydae, eciii ABP He HaxomuTcs B pe-
xume «'OTOBHOCTDb» u orcyrcTBuu curian «ABP BJIOK»;

7. Ilpn Hanumuuu curHana «bJaokupoBkay.

[Tpu BeIOTHEHNH XOTS OBl OJTHOM U3 YCIOBUI MPOUCXOINT Nepeaaya curnaia 6okupoBku ABP
B cxeMy ¢opmupoBanus curnaia «ABP BJIOK».

Jloruka copoca 6mokupoBku ABP npencraBnenHoit Ha pucyHke 6.26.
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JI1...J1186,

BJIC1... BJIC16
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J1...]140,
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CBPOCHUTbH BJIOK.
ABP

KoMaH1a BKJI. BBIKII.

Y

I_Pasperieno
|

TR
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Pucynok 6.26 — Jloruka copoca 6mokupoBku ABP

ITpu orcyrcTBUM BHEWIHEro curHaia «bJiaoknpoBkay copoc 6nokupoBku ABP MoxeTr ObITH BbI-
IIOJIHEH CIIEAYIOUIMM 00pa3oM:

1. Ilopaueii curnana «Copoc 0J10KHPOBKH»;

2. Ilpu pazpeménnom copoce ABP 1mo komaHae BKIFOUEHHS BBIKJIFOYATENS MOJaueii KOMaHbI
BKJIFOUECHUS BBIKJIFOYATETIS.

[Tpu BBIOSTHEHUN OJAHOTO U3 YCIOBUI ITPOUCXOIUT Nepeaaya curnana copoca ABP B cxemy dop-
MupoBaHus curHana «ABP BJIOK».

Ha pucynke 6.27 npuBenena cxema ¢popmupoBanus curHana «ABP BJIOK».

VCTAHOBUTH I T
BJIOK. ABP S Curnar
«ABP BJIOK .»
ABP BBIBEJIEH &
R Bamucs JXKC:
CBPOC BJIOK. «ABP
ABP BJIOKI/[POBAH»

/ YcTaHOBUTH pe:KH M.
\ ABPT'OTOBHOCTb

/ Zanuce XKC:
\ «ABP I'otoBHOCTB»

~ I~

Pucynok 6.27 — Jloruka ¢popmupoBanus curHana «ABP BJIOK»

Curnan «ABP BJIOK» ¢ukcupyercs 10 MmomeHTta ero copoca. Copoc curnana «ABP BJIOK»
BBITIOJTHSIETCS] OJTHUM M3 JIBYX YKA3aHHBIX BBIIIE CIIOCOOOB.

Jnst uHbOpMUPOBaHUS OMEPATUBHOTO TMepcoHana o O6mokupoBke ABP Heo0XoIMMoO BBIBOAWTH
curHan «ABP BJIOK» Ha cBeToamoAHbIil MHAUKATOP TepMUHaa MP win Ha CUTHaiIBHYIO JIaMITy Ha
pernelinoil manenu, GopMHUPOBATH MPEAYNPEIUTENbHBIN curHa npu 0okupoBke ABP B cxeMy curnanm-
3alMi 00BEKTA.

ABP siBnsieTcst BEIBEICHHBIM TP He3aJaHHOM curHane «CpabaTeiBaHue) WM MPHU BBIBEJACHHBIX
Bcex (hakTopax mycka ABP (pucyHok 6.28).
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Pucynok 6.28 — Jloruka BeiBo1a ABP

Basicno! Brewnuii cuenan 610kuposKu unu Heycnewinas paboma 6ooa uiu eozepama ABP npu-
600sm K uxcayuu 610xupoexu cxemwvl ABP. I[Ipu smom 6 «Kypuane cucmemuly popmupyemcs 3anucsy
0 npuuuHe u cpabamviéaem cuenan «broxupoexa ABP». Copoc 6noxkuposku ABP u 6038pam cxemul 8
HOPMATbHBIU PENHCUM NPOUCXOOUM NYMeM NOOAYU KOMAHObL HA YNPABIeHUe 8bIKTI0YaAmeneM Ul N0 GHell-
Hemy cuenany « Copoc 6noxkuposkuy. B coomeemcmesuu ¢ npusedeHHviMu @vlude CXeMamu.

Jlnis onepatuBHOTO BbIBOA/BBOJAa ABP MOKHO MPUMEHATH OAMH U3 CIEAYIOMIUX CIIOCOOO0B:

1. JIna BeIBOAa M3 pabOThl UCIOIB30BAaTh NUCKPETHBIA BXOJ, 3aBEAEHHBIA HA JOIMYECKHH BXOJ
noruku ABP «baokupoBkay, npu 3toM yctaBka ABP «CoOpoc» nomkHa ObITh 3a1aHa kak «Pa3spe-
LICHO».

Pexomenyercst BBIMONHATH BBOJ B padoTy ABP npu OTKII0YEHHOM MOJI0KEHUH BBIKIIOYATENS
MIOCPEJICTBOM NepeKitoueHus kioua «Beoa/BeiBog ABPy B nonoxxenue «BBeaeno». Ilocne BitoueHus
BbIKITIOUaTens 01okuposka ABP O6yzaer cOporiena.

Ecnu nepexmouenue kirova «BBoa/BeiBog ABP» B monoxenne «BBeaeHo» ObLIO BBHITIOJIHEHO MPU
BKJIFOUEHHOM IOJIO’KEHUU BBIKIIIOYATENs, TO COpOC OJOKMPOBKH JOKEH OBbITh BBIMOJIHEH MOCPEICTBOM
[10/1a4M TOTIOJTHUTEIBbHON KOMaH/bl Ha BKJIIOYEHHUE BBIKIIOYATEIIS.

2. 1ns BbIBOJa U3 paboThl ABP mcrnonb30BaTh JUCKPETHBIA BXOJ, KOTOPBIN 3aBe/I€H Ha JIOTHYe-
ckuii Bxox joruku ABP «baokupoBkay. [l BBosia B padoty ABP 1o nosnoxenuto kioua «BBeneHo»
HE00XO0IMMO CHUTHAJI C KJII0Ya 3aBECTH Yepe3 «MMITYJIbCHBIN TaiiMep 1o crajy 2-ro TUIa» ¢ YCTaBKOM 1o
Bpemenu 100 mc Ha Beixoq CCJI, KOTOpHIHA B CBOIO 04epe/ib T0JKEH ObITh 3aBe/ieH Ha Bxo «Copoc 6.10-
KHPOBKH» B COOTBETCTBUHU C PUCYHKOM 6.29. Takum oOpa3om, IpH MOJIOKEHUH Kitoya «BbiBeneHo»
ABP 6yner 61okupoBaH, a npu NepeKII0UYeHNH Kiltoua B nojioxkeHue «Beeneno» 6mokuposka ABP 6yner
CHUMATbCS.

+ -
JIMCKpETHBIH BXO. Bxon
onokuposkr ABP «OJIOKMpPOBKA
ABP»

Kinrou ABP

— [

Bxox «cbpoc

OJIOKUPOBKIY
CCJl ‘

11 — 7140 w 11— 7140

Bxox t=100 mc
CILI
RS

MvmynbcHblit TaiiMep
IO Criajy 2-To THIa

I I

I I

I I

I I

I I
BeegeHo  BoiBeaeHo |
R I
I I

I I

I I

I I

Pucynox 6.29 — Cxema 1151 onepatuBHOTO BBOAa/BbiBoga ABP 13 paGoTsr
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6.5.4 BHenHue 3aIUTHI

B ycrpoiicTBe nMeeTcst BO3MOKHOCTh pabOThI ¢ BHEIIHUMU 3alIUTaMU. Becero ecTh BO3MOKHOCTD
MOJKJIFOUUTH 10 BOCbMU BHeIIHUX 3amutT B3-1, B3-2,.... B3-8. Buemnss 3amura nmyckaercs pu noss-
JICHUY CUTHAJIA Ha 3a/IaHHOM JUCKPETHOM BXO/I€, TPH BHIMOJIHEHUU YCIOBUS OTCYTCTBUSI OJIOKUPYIOIIETO
curnana. [Ipu cpabaTbIBaHUYM BHEIIHUX 3aIIUT (UKCUPYIOTCS BCE TTApaMeTPhl aBAPUIMHOTO COOBITHS, KaK
npu cpabaThiBaHUK COOCTBEHHBIX 3alIUT. [IpeycMoTpeHbl BO3BpaT 10 BHEIIHEMY CUTHAITY C 3a1epiKKOM
BPEMEHHM M aBTOMATHYECKOE MMOBTOPHOE BKJIIOYCHHE IO BO3Bpary. B ciyuae cpabaTbiBaHUsI CTYIEHU C
BO3BpPAaTOM IIPU OTCYTCTBHM (aKkTOpa cpabaThbiBaHUS CTYIEHb MOKET ObITh cOpomreHa (omuus «CbPOC
CTYIIEHW») no mosiBJIeHUs CUTHAJIA BO3BPATa MO ONEPAIUsIM C BBIKIIOYaTeneM (0T KJIr04a, OT BHEITHETO
yIpaBJIEeHUs, OT KHOMOK, oT CTY).

Pexumbl pabOThI 3aIIUTHI:

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

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

«CUTHAJIM3ALUSA» - kak npu «CPABATBIBAHUE, HO ¢ AeiicTBUEM B CXEMY CUTHAIM3ALUU
U 3aIMCBIO B )KypHaJl aBapuil;

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

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

Buumanue! He pexomenoyemcsa ésooums oonoepemenno AIIB u ABP.

Bo3Bpar 3auTsl IpOUCXOAMT:

a) eclid BBeIeHa (PyHKIIMS BO3BpaTa 110 BHELTHEMY CUTHAJY, 110 BBIIIOJHEHUIO JIBYX YCIIOBHIA:
- IpoTaJJaHie BHEIIHEr0 CUTHaja cpabaThIBaHUS;

- IOSIBJICHHE BHELITHETO CUTHAJIa BO3BpaTa Ha BpeMs TB3.

0) ecnu (pyHKIIMS BO3BpaTa MO BHEUIHEMY CUTHATY BbIBEICHA:

- 110 UICUYE3HOBEHMIO CUTHAJA CpabaThIBAHUS;

- TIPY TIOSIBJIEHUU OJIOKUPYIOIIEro CUTHAaJA.

BHUMAHME! /{55 cTyneHu NpeycCMOTPEHO 2 He3aBUCUMO (DYHKIIMOHUpYIONMX pexnuma ATIB:

1. AIIB nocne neiicTBUs CTYyNIEHH Ha OTKJIIoueHue. BBos JaHHOM QyHKIMY B pabOTy BHIIOJIHS-
eTcs B ycraBkax crynenu no onmuu "AlIB". [Tapametpsl cpabarsiBanust AIIB 3agatorcs B MeHto "ABTo-
MaTHuka'.

2. ATIB 1o Bo3Bpary CTYIIEHU C YCTaBKOI Ha BO3BpAaT, 3a4a€TCs OJTHOBPEMEHHBIMHU BBOJIOM OIl-
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 CTYIICHU (I)YHKI_[I/IOHaJ'IBHO HUJICHTUYHLI U UMCIOT XapPAKTCPHUCTUKH, YKA3aHHBIC B TaGJ’II/II_IC 6.15.

Tabauua 6.15

HaumenoBaHue napamerpa 3HayeHune
1 |/lnana3oH yCTaBOK IO BPEMEHHU: 0-3000 ¢
2 | AMCKPETHOCTh YCTaBOK IO BPEMEHHU: 0,01 ¢ (0,1 c¢)
3 | OcHOBHas MOTPEIIHOCTh CpabaThIBaHUS IO BPEMEHHU: +10 Mc

OyHKIMOHANTbHAs CXeMa BHEIIHEH 3aIuThl npuBeneHa Ha pucyHke 6.30. briok, moka3aHHbINi Ha
pucynke 6.30, peaau30BaH MPOTPAMMHO.
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Pucynok 6.30 — biok BHemIHeH 3al1uThl

6.6 OnpenesieHne MeCTa MOBPEKACHUSA

YcerpoiictBo MPS umeer BCTpoeHHBIN opraH onpesaeieHus Mecra nospexaenus (OMII), npenna-
3HAYEHHBIN U1 ONPEENICHUs PACCTOSIHUS 10 MecT ABYX(a3HbIX U Tpéxda3zubix K3.

Pacuér pacCTosAHNA N0 MECTa IMMOBPCIKIACHUA LK3 , KM, ITIPOU3BOAUTCA I1O (bopMyﬂe

U
Mo
Im I
Mo
Lis = b% '
va
UM(D UM!D .
rae Im| == | — MHUMast 4acTb OTHOLIEHUS BEKTOPOB ;
Vo Mo
| ;o —MeXOyba3Hbll TOK, A;
U, —MexaydasHoe HanpshkeHue, B;

7/ YACIABbHOC NMEPBUYHOC HHAYKTUBHOC COIMMPOTHUBIICHUEC JINHUU, OM/KM.

rae leor, lo2 — Toxku moBpexkAEHHBIX (a3, A.
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Umo =Uer—Uae:,
rae Uer, Usz — HanpshkeHus MoBpexXAEHHBIX (a3, B.

Juanazouel 3nauennii napametpoB Xy, u L, npusenenst B Tabauue 6.16.
Ta6suna 6.16

HaumeHoBaHue napamerpa JInana3zoH 3HaYeHU I
VY nenpHOE MEpBUYHOE UHIYKTUBHOE COMTPOTUBIIC- Or0mol
uue unun Xy, , OM/km
PaccrosiHue 10 MecTa HoBpexaeHus L, , kM Ot 0 1o 256

Opran OMII B MP5 ocymiectBisier u3MepeHre HHIAYKTUBHOTO COMPOTHUBIICHUS 10 IBYM ¢azaM ¢
HauOOJIBIIMMH TOKAMH JIBA Pa3a 3a MEePUO,T MPOMBIIIUICHHOHN 9acTOThl. VI3MepeHne HHIyKTHBHOTO COITPO-
TUBJICHHSI OCYILIECTBIISIETCS] HEMPEphIBHO. B citydae cpabateiBanus 3amuthl (1>, [1>>, 1>>>) [>>>>) pac-
CTOSIHUE JI0 MECTa MOBpEXJIeHUsS GUKCUPYETCS B )KypHaie aBapuil. B sxypHayne oroOpaxkaercs nara u
BpeMs noBpexaeHus, pacctossHue 10 mecta K3, tTun K3, toku u nanpspkenus. 3anucs OMII B xxypHane
aBapuii TPOU3BOTUTCS NP cpabaThIBAaHUK JTFOOO0H CTYIICHH 3aIIUTHI OT MOBBIIICHUS TOKA BBEACHHON B
pexume «CurHanusanush» Wid Boiiie. B ciydae 0lHOBpeMEHHOTO cpabaThIBaHUsI IBYX CTYIEHEH OT MO-
BBIIIICHUS TOKA B XKypHaJIe aBapuii (GOpMHUPYETCs JIBE 3aIHCH O CpadaThIBAHUH CTYIICHEH U OJIHA 3aIHCh
OMIL.

s 6onee Tounoit pabotst OMII pekomeHayeTcss BBOAUTh MUHUMAIBHYIO BBIIEPKKY BPEMEHU
40 Mc 1151 CTYTIEHEH OT MOBBIIICHUS TOKA.

6.7 3amMTHI ABATATEIA

6.7.1 3ammTeI IO EperpeBy

3ammTa 1o meperpeBy MoXeT uMeTh ase cryneru (Q>, Q>>). Yerpoiicteo MP5 1073 nempe-
PBIBHO PAcCUMTHIBAET TEIJIOBOE COCTOSIHME 3aIIMIIAeMOro oO0beKTa. 3aluTa cpabaThlBaeT MpHU MPEBbI-
IICHWHW TEKYIIUM TETJIOBBIM COCTOSTHUEM YCTaBKH CTYIICHHU.

TennoBoe cOCTOSIHME PACCUUTHIBAETCS:

2 At At
TH(IZ TFWJ
1-e ™ |+Q,-e ™,

O
I

HOM.08
rae | — naubonpimii dhasHblii TOK;
I - HOMUHAJIBHBIN TOK JIBUTATEIIS;

T, - IOCTOSTHHAs] BpDEMECHHU HarpeBa;

nazp

HOM.08

QO - HA4YaJIBHOC 3HAYCHHUEC TCIIJIOBOI'O COCTOAHNA,

At - Bpemst mpotekanusi Toka | .

B ocranoBiaeHHOM PEXKUME (pe)KI/IMe OXJIAXKXKJICHUA )IBI/IF&TGJ'ISI) TCIIJIOBOEC COCTOAHHE paCCUUThIBA-

CTCA:
At

T -
Q :QO .e H

rae T, - MOCTOSIHHAsA BPEMEHH OXJIaKICHHUS.

PexxumMbl pabOThI CTyNIEHEH 3aIIUTHI:
«BBIBEJIEHA» - 3anuTa BIBe/IeHa U3 paOOTHI;
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«BBEJIEHA» - 3amuTa BBe/ieHa B pabOTy ¢ KOHTPOJIUPOBAHUEM YCTaBKHU IO BpeMeHH. OTKIIIO-
YEHUs BBIKJIIOYATENS U ACHCTBUS HA CUTHAIM3AIMIO HE POUCXOIUT.

«CUT'HAJIM3 AL A - kak npu «BBEJIIEHA», HO ¢ 1eiiCTBHEM B CX€MY CUTHAJIM3ALIMM U 3aMu-
CBIO B JKypHAJI aBapUH;

«OTKJIXOYEHUMEY - To ke, uto u npu pexxume «CUTHAJIM3 AL A», nmtoc neicTBue Ha OT-
KJIFOUEHHE BBIKJIFOYATEJIS;

«OCHUJIJIOTPA®» - To x)e, uto u npu pexume «OTKIIIOUEHUEY, moc komaHaa 3anucu
OCIIIJLJIOTPAMMBI.

Hamnune ¢pynkuuii «AIIB», «YPOB», «cABP» 1o kaxxmoit ctynenu 3a1aércsi B ycTaBKax KOHPH-
rypauuu.

CTyneHb
OR

ocuunnorpad I

OTKNK4YeHne OR

*—

CurHanmsauuna

I

BbiBeJeHa

| CUrHanuaaums
& & ~ L& cTapt
2 aBapuitHoe
| oTkMoYeHne | | ocuunsorpaca
3anuch B

XypHan aBapwui

Tennosas
>
QQep

curHan:
cpabaTbiBaHMe

Pucynok 6.31 - Jlornueckas cxema CTYIIEHH 3alllUThl OT IepeErpesa
Buumanue! He pexomendyemcsa ésooump oonosepemenno AIIB u ABP.
OyHKIMOHANbHAS CXeMa 3allIMThI OT IeperpeBa npuBeAeHa Ha pucyHke 6.31. biok, moka3zaHHbIN

Ha pucyHke 6.31, peann3oBaH NporpaMMHO. XapaKTePUCTUKHU 3aIIUThI TOKa3aHbl B Tabmuie 6.17.

Tabmuma 6.17

HaumeHoBaHue napamerpa 3HayeHune
1 |/lmama3oH yCTaBOK: 0-256 %
2 | IUCKPETHOCTD YCTaBOK: 1%

6.7.2 BJIOKMPOBKH ITyCKOB

6.7.2.1 B1oKHpOBKAa MYCKOB ABUIATEJIA 110 TEIJIOBOMY COCTOSTHUIO

B ycrpoiictee MPS5 1073 npenycMoTpeHa BO3MOKHOCTh OJIOKMPOBKU ITYCKOB JIBUTATENs MO
TEIJIOBOMY COCTOSIHUIO.

[Tpu TertoBoM coctostHny Bhime QOik ycrpoiictBo MPS 1073 Gmokupyet r00bie KOMaH/IbI Ha
BKJIFOYEHHE BBIKJIIOUATENs 0 CHIDKEHHUS TEIJIOBOTO COCTOsHUS HIbke QOnk Ha Bpems Oonbiiee TOmk
(mommento «BJIOK. Q»). @yHKIIMOHANIBHAS cXeMa OJIOKMPOBKH ITYCKOB TI0 TETNIOBOMY COCTOSIHHIO TTPH-
BeJicHa Ha pucyHKe 6.32. biok, moka3aHHbIl Ha pucyHke 6.32, peain30BaH IPOrPaMMHO.

TennoBoe cOCTOSIHUE MOXKET OBITH COPOIIEHO (MTHOBEHHO TIEPEBEACHO B YCTAHOBHBIIICECS 3HAYEC-
HUE COIIAcHO TeKyleMy Toky) u3 MeHwo «3AIIUTHI IBUT'ATEJIA» nnu no BHemHeMy curnany. [Ipu
cOpoce TEII0BOro COCTOSIHUSA COpachIBaeTCs M CUTHAJ OJOKUPYIOIIMHA BKIIFOYEHUE BBIKIFOYATEIS.
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Pucynok 6.32 - Jlorudeckasi cxema OJIOKHUPOBKH ITyCKOB JIBUTATEINSI IO TEIUIOBOMY COCTOSTHHIO
6.7.2.2 BJIOKHPOBKA MYyCKOB JIBUTaTeJIsl 110 NMPeBbIIIEHNI0 YHCJIA ITYCKOB

YcrpoiictBo MP5 11073 HenpepbIBHO KOHTPOIUPYET OOIIIE€ YUCIIO MYCKOB M YHCIIO TOPSIUUX MTyC-
koB 3a Bpems Tamut (moamento «bJIOK. TIO Nmyck»). [1pu 3adukcupoBanHOM 32 3TO BpeMs YHUCIIE ITyC-
koB Nmyck nim yucne ropssuux myckos Nrop ycrpoiictBo MPS I1073 6nokupyer r00ble KOMaH/bl Ha
BKJIIOUEHUE BbIKIt0Uaress. [Ipy yMeHbleHnN cuéTUrKa MyCKOB HUKE YCTaBKHU Ha Bpems Oobliee TOmok
BKJIIOUEHUE BBIKIIIOUATENs CHOBA pa3perniaerca. OyHKInoHalIbHas cxeMa OJJOKUPOBKH ITyCKOB JABUTATENs
10 YMCIly IIyCKOB NpuBeJeHa Ha pucyHke 6.33. biiok, noka3aHHslil Ha pucyHke 6.33, peanu3oBaH Ipo-
TPAMMHO.

YcTraBka ompeAeNeHHs TOpSYero CocTosiHMs —auratenss Qrop 3amaércss B MOIMEHIO
«ITAPAMETPBI IBUI"ATEJIS».

Uucmo myckoB W OJOKUPYIONIMA CUTHAT MOTYT ObITh cOpomieHbl u3 MeHO «3AILMTHI
JABUI'ATEJISI» nnu no BHEIIHEMY CUTHAILY.
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nyck » N1>Nnyck \ ¢ S| T
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” R | BbIKNOYaTeNs
& N2=N2+1 T
Q>Qrop » N2>Nrop —
4 T6.
N2=N2-1 OR LS
0 t =24 R
T [t ]

T HiAi

i

Pucynox 6.33 — Jlornueckasi cxema OJIOKHPOBKHU ITyCKOB ABUTATEIS 110 YUCITY ITyCKOB

6.7.3 OnpenesieHne mycka

Onpenenenne mycka npuraress B ycrpoiictse MPS 1073 ocymiecTBiseTcs cieayomumM o0pa3omM
(pucynok 6.34). Ecnu 3a 100Mc Tok Bo3pacraetr ot 3HaueHus: Menblie 0,0211 10 myckoBoro Toka lmyck
(uKcupyercsi CUTHaNI «3aIycky» aBuraress. DakToM «OKOHYAaHUE MYCKay JIBUTaTelIs SBISETCS CHUKEHUE
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toka Hmke 0,95Imyck. Eciu 3a Bpemst Tiyck oT Hayayia mycka TOK HE CHU3WICS HIke Imyck, To 3aduk-
CUPOBaH MYyCK JBUTATEINS U (DOPMHUPYETCsI CUTHAI «ITYCK». PeXXUM OT «3armycka» 10 «OKOHYAHUS MTyCKay

YCTpOMCTBO pacnio3HAET Kak pesxkuM «I1Y CK», ocTanbHbIe peKUMbl yCTPOUCTBO PACIIO3HAET KaK PEKUMBI
«PABOTAV.

Myck
3anyck
| OKOHYaHMe nycka
Inyeck| — — — — — C
0,95lnyckr — — — — {{ — — — — — — —
0,02IH
t
<100 mey | Tnyck >
pexum «PABOTA» | pexum «TYCK» P pexum «PABOTA»

Pucynok 6.34 — [Iponecc nycka gBuratesns

6.8 Onpenesisiemasi MoJib30BaTeJIeM JJOTHKA

6.8.1 O01muMe Moa0KeHUsI

KoundurypupoBanue onpenensieMoil oJIb30BaTENIeM JOTHKH OCYIIECTBISETCS C MOMOIIBIO CIie-
LUAIbHOTO pelakTopa (BCTpoeHHOro B mporpammy YHUKOH), KOTOpbIM oOecrneuyuBaeT MOCTpOEHUE
CXEMBI peefHOM 3alIUThI Ha rpaduuecKoM sI3bIKe (PYHKIIMOHATBHBIX OJIOKOB.

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

B MP5 BbIXOJHBIE JIOTHYECKHE CUTHAIBI MOTYT OBITh 3aBEACHBI HA JIOTHUECKHE BXOJbBI OJOKHU-
POBKH, cpabaThIBaHUs U YIpaBlieHUs GYHKIIUHN 3aIUT, aBTOMATUKHU U YIIPABICHUS BBIKIIIOUATEIIEM.

MPS umeer cneayromue QyHKIIMOHAIBHBIE OJOKW: BXOJIbI, BHIXOJIBI, 3aIICH B KYpHAJI, JIOTHYE-
ckue anemeHThl «M», «MJIN», «Mckmouaroniee UJIN», «HE», Tpurrepsl, TaiiMepsl, MyJIbTUILIIEKCOPBI.

Kaxmomy 070Ky cxeMbl aBTOMaTHYECKH TpucBanBaeTcst uMmsi Block<nomep mo mopsiaky cosnua-
Hus>. s oOneryeHus YTeHUs: CXeMbI OJIOKH MOTYT OBITh TEPEMMEHOBAHbI

6.8.2 Pa3bémel
Pa3zrnem «Bxon»

OnemeHT «BXxo1» Mo3BOJISIET 3arpykaTh | OUT TaHHBIX U3 BHEIIHEW 0a3bl JaHHBIX YCTPOMCTBA BO
BHYTPEHHIOIO 0a3y JaHHBIX CBOOOJHO MPOrpaMMHPYEMON JIOTUKH. DiIeMeHT «Bxoa» 3aHuMaeT 00bEM
namsTu 6 GaiT.

OnemeHT «BXoa UMEET OAMH BBIXO U MO3BOJISAET MOAKIIOYATh CIEAYIOINE CUTHAIIBI, IPSIMBbIE U
WHBEPCHBbIE!

- BXO/IHBIE IUCKPETHBIE CUTHAJIBL;

- BXOJIHBIE JIOTHYECKUE CUTHAJIBL;

- CUTHAaJI cpabaTbIBaHUs U3MEPUTEIBHOTO OpraHa 000 3alHThI;

- CUTHAJI CpabaThIBAHUS OO0 3aIUTHL;

- CUTHAJIbl HEUCIIPABHOCTH;

- CUTHAJIbI aBapHH, CUTHAIN3ALIUY;

- CUTHAJIbI O COCTOSTHUM BBIKJIFOUATENs, CHTHAJIbl KOMaH/| YIIPABJICHUS BBIKJIIOYATEIEM;
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- 10 16 JOorm4eckux Kitouen yrnpaBieHHUS.
Jlornueckue Kir04M YIpaBJIEHUs MO3BOJSIOT C MMysbTa ycTpoiictBa MP5 BBOOUTH M BBIBOAMUTH
(GyHKLIMHU HalMCaHHbIE HA ONPEeIieMON II0Ib30BATENIEM JIOTHKE.

Howmep 6a3w1 nan- HasBanwme cur-

HBIX U HOMEp CHTHa- Haja 0a3bl JIaH-
Nwms Onoka

\ na 6a3bl JAHHBIX A/HBIX

BlockO[ BO1:40 = WO

[

Pucynox 6.35 — Pazsem «Bxom»

Pazvem «Brixon»

DOnemeHT «BbIX0a» MO3BOJISET COXPAaHATh | OUT NaHHBIX U3 BHYTPEHHEH 0a3bl JaHHBIX CBOOOIHO
MIPOrpaMMHUPYEMOM JIOTUKH BO BHEIITHIO 0a3y JaHHBIX YCTPOMCTBA. DieMeHT «BbIxom» uMmeer pazmep 6
Oaiir.

[Tpu momomu pazbémoB «Brixoma» MP5 no3Bosser BEIBOAUTH 0 24-X BBIXOIHBIX CUTHAIIOB CBO-
6oxH0 mporpammupyemoii Joruku (CCJI1 — CCJ124) Ha pene, HHIUKATOPHI M BBIXOJIHBIC JIOTUYECKUE
CUTHAJIBL.

Howmep BeIxoaHoro
Nwms Giioka CHTHaJIa

Block1[ Bemog 1]

—

Pucynok 6.36 — Pazpem «Bpixom»

Pa3sbem «3amnuce B KypHaI»

DJeMEeHT 3anucu cOObITUH B XKYpHAJI CUCTEMbI UMEET OJIMH BX0J. Ecii Ha a1eMeHT nmojiaHa J10ru-
qyeckas eJMHMIA, TO B XKypHaJ CUCTEMbI Oy/eT 3allMCaHO Ha3HAYEHHOE COOBITHE B CIEIYIOLIEM BHJE:
«coobmenue cri Ne XX». JlaHHbIE 2JIeMEHTHI MO3BOJISIOT CO31aTh 10 64 CBOOOAHO MPOTrPaAMMHUPYEMBIX
3anuceil B xKypHai coobiTHil. [Ipu popmupoBanun 3anuceil HEOOXOIUMO YUUTBIBATh, UTO PECYPC dHEP-
TOHE3aBUCUMOM ITaMITH OIr'paHHUYCH. BCJ'IeHCTBI/II/I 9TOro CJIeayceT n30eraTh 4YacThIX U MHOT'OKpPAaTHBIX 00-
paIllEHH K )KypHAITYy CUCTEMBI.

Howmep 3ammicu B
Wwms Onoka P

\ /)KypHaﬂe

Block2[ 3anumce & sypran 2]

<

Pucynok 6.37 — «3anuce B )XypHa»

6.8.3 Jlormueckuii raement «U»

Dnement «M» MOXkeT UMETH OT 2 10 8 BX0J0B. B 3aBHCHMOCTH OT 4YuCiIa BXOJ0OB JJIEMEHT 3aHU-
MaeT oT 8 10 20 OalT maMATH MPOTPAMMBEI.
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Ha snement «M» Moxer ObITH mOaHa Jr00as koMOMHaIMs curdaaos. Ha BeIXoae sieMeHTa mo-
SIBJISIETCS JIOTMUECKasi €IMHUIA TOJIBKO B CIIydae, KOrJja BCE BXOJIHbIE CUTHAJIbI UMEIOT 3HAYEHUE JIOTHYe-

CKOH €TUHHUIILI.
a HNms Onoka

Elazlk10
o

[TTTT

Pucynok 6.38 — Jlormueckuii ameMeHT «M»

6.8.4 Jlormueckuii yaemenT « MJIN»

Onement «MJIN» mMoxer umers oT 2 10 8 BX0J0B. B 3aBHcHMOCTH OT 4Mca BXOJOB 3JEMEHT
3aHUMaeT oT 8 10 20 GaiiT maMATU IPOrpaMMBI.

Ha Bxox anementa «MJIM» Moxer ObITh noaHa r00ast KoMOMHaIMs curHanoB. Ha Beixone aie-
MEHTA MMOSBIIETCS JIOTHYeCcKast eIMHUIIA B CITydae, KOTqa XOTs Obl OJTMH BXOAHOM CHUTHAII UMEET 3HAaUCHHUE
JIOTUYECKOW eIMHHIIBL.

Wwms Ommoka

Block 12

[TTTT

Pucynok 6.39 — Jloruueckuii anement «JIN»

6.8.5 Jlornueckmuii r1emenT «Uckaouaromee UJIN»

OnemenT «cximouaromniee NJIM» MoxkeT nMeTh OT 2 110 8 BX0J0B. B 3aBUCHMOCTH OT 4yHcla BXO-
JIOB 3JIEMEHT 3aHUMaeT oT § 110 20 GalT maMsiTh MPOrpPaMMBI.

Ha Bxox snementa «MJIM» MoxKeT OBITH ToAaHa JIro0ast KoOMOMHAIMS curHanoB. Ha BeIxoze dite-
MEHTAa MOSBIIAETCS JOTHYeCKas IMHUIA B CJIy4ae, KOrja Ha €ro BX0/J4aX HEYETHOE KOJIMYECTBO €UHHII.

Elack11 ‘/ Wwms Ommoka

ELS

111

Pucynox 6.40 — Jlornueckwuii anemenT «Mckmouatomee NJIN»
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6.8.6 Jlormueckuii riieMent «HE»

OnemeHnt «HE» coneput ouH BXOJ U OAMH BbIX0A. CUTHaI Ha BBIXOJE JOIMYECKOI0 3JIEMEHTa
— UHBEPTUPOBAHHBIA BXOJAHOW CUTHAI.

wms Onoka

/
Bloclk:3

Foa P

Pucynok 6.41 — Jlorunueckwuii 3mement «HE»
6.8.7 RS- u SR-Tpurrepsbi

B MP5 cymectBytot n8a tumna tpurrepoB: RS (tun 1) u SR (tun 2), ¢ npuoputeToM paboThl MO
Bx0ay R ' S cooTBeTCTBEHHO.

OnemeHT «RS-tpurrep» («SR-Tpurep») umeer nBa Bxoja (pucyHok 6.38): ycraHaBnuBaromui S
u cOpacwBaromuii R. [Ipu nosiBileHnn e IMHATIBI HAa BXoJe S (popMHUpyeTcs eIUHUIA Ha BBIXOJIE, COCTOS-
HUE BBIXOJIa 3alIOMUHAETCS M COXPaHseTCs IPU HCUE3HOBEHUH eIMHUIIBI Ha BXoze S. Bxoa R cOpacsiBaeT
COCTOSIHME BBIXO/Ia B JIOTHUECKHUI HOJIb. O0BEM 3aHUMaeMOol ieMeHToM namsitu 10 GaiT.

NMmsa Oiioka
BlockE Blooks *

R=T =BT
5 S R
1R *—R

Pucynok 6.42 — «RS-tpurrep» u «SR-tpurrep»

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 64 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

6.8.8 TaiimepbI

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

Turm Taii- YcraBka 1o
Nwms 611oka Mepa Bpeen
v
BlockS[ Ha cpab.; 0,25 ¢
T
.I:H

Pucynox 6.43— Taiimep

Taiimep Ha cpabaTeiBanue (Taiimep 1)

OneMeHT «Taiimep 1» npenHa3HayeH AJis BBINOJIHEHUS (QYHKIUH 3a1ep>KK1 BpeMeHHu. Curaan Ha
BBIXOJZI€ TaliMepa Ha cpabaThIBaHHE NOSIBIIIETCS uyepe3 BpeMs Tcp Mocie NOosBIEHUSI CUTHAIA Ha BXOJIE.
I[Tpu nponaiaHuy CUTHAIA Ha BXOJIE CUTHAII MPOIAAaeT U Ha BhIXO/Ie (PUCYHOK 6.44).

Ecnu npo1onKuTeIbHOCTh HMITYJIECa Ha BXO/I€ MEHBIIIE, YeM BpeMst cpabaTbiBaHus T cp, TO BBIXOA
TaliMepa OCTa€Tcs B COCTOSHUU JIOTHYECKOTO HYJIS.

IIpu 3anucu HOBOM JIOTMYECKOW MPOrpPaMMBbl UJIM CTApTE YCTPOMCTBA B Clly4ae HAJIMYUS CUTHAja
cpabaTeIBaHUs — TaiiMep O0TpabaThIBaeT Kak IpU IPSIMOM, TaK U IIPU HHBEPCHOM BXOJIE.

cTapT
ax [ 7 7 )
npamon [ [
7 BXO[
BbIX:
T .
P Tcp
ox. 2 # )
WHB. 4 2 nHB. o TL
BXO[,
|
BbIX: Top

Pucynok 6.44 — Taiimep Ha cpabatbiBanue (Taiimep 1)

Taiimep Ha Bo3BpatT (Taiimep 2)

[Tpuniun paGoThl: P €AMHUIIE HA BXO/I€ TaliMepa Ha BO3BpAT Ha €ro BBIXOJIE Takxke OyIeT eau-
Hyna. Eciom enquHnna Ha BXOJle MPONAJAET, TO HA BBIXOJE €AUHUIIA COXPAHSAETCS B TEUYEHUH BPEMEHH
Bo3Bpata Tp3 (pucyHok 6.45).

IIpu cTapre ycTpoMCTBa WU 3alIUCH HOBOM JIOTHYECKOM MPOrpaMMBbl B CIIy4ae UMEIOIIErOCs CUT-
HaJsla Ha cpabaTbIBaHHe — TaiiMep oTpadaTbIBaeT mpHu J1I000M BXOJE: MPSIMOM MITH MHBEPCHOM.
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BX.I/ bz .
npsiMomn T
BXO
BbIX.: : 4 2 ‘ 4 A
Te3 Te3
Bx. £z 7] 2227
VIHB. Z VHB. d & T
BXOA4
BbIX.: ‘ /i‘ bz 1 4
Te3 Te3

Pucynok 6.45 — Taiimep Ha Bo3Bpar (Taiimep 2)
NUmnynbcHBIN Talimep mo ¢poHty Tumna 1 (taiimep 3)

[Tpunumn paboTel: cpabaTbiBaHuE TaiiMepa 3 TPOUCXOAUT MPU MOSIBICHUU (PPOHTA UMITYSIbCA HA
BxoJie. Ecnu 3a BpeMst paOoThI TaliMepa Ha BX0/1€ MOSBJISIETCS €11e OJIMH UMITYJIbC, TO Mepe3amycka Tan-
Mepa He MPOUCXOIUT, T.€. UMITYJIbC Ha BBIXOZE B JIFOOOM cilydyae He MPEeBBICUT BpeMs Tummn (PUCYHOK
6.46).

Taiimep He oTpabOTaeT Mpu HAJTUYKUK HA BXOJE JIOTUYECKON €MHUIIBI BO BpEMS CTapTa YCTpO-
CTBa WJIM 3aIUCU JIOTUYECKON MTPOTrpaMMBbl, KaK MPHU IPSIMOM, TaK U IPU UHBEPCHOM BXOJI€.

crapT
Bx. £ 77 A A §
npsiMoi T
A A BXOA
BeIX: Tumn Tumn
A oy 7 7 E 2~
WHB. A 2 .
BbIX. 2!
Tumn ), UHB E
: . Tl—
~ BXO,
6) o 7 2 7 A .
WHB. 2 >
BbIX. 2!
Tumn -

Pucynok 6.46 — ImnynbcHbIN TaiiMep 1o pponTy THna 1 (Taiimep 3)
UmnynecHbI TaliMmep mo cnany tuna 1 (taiimep 4)

[Tpuniun paboTsl: TaiiMep cpabaThIBaeT Mo craay UMIyibca Ha Bxoze. [Ipu 3Tom Ha BbIXOAE
(dbopMupyercs noruueckas equHua Ha Bpems Tuwmr. B ciiydae nosiBieHust Ha BXoJie HOBOIO UMITYJIbCa U
ero crmaja 3a Bpems Tuwmm nepe3amnyck TaiiMepa He POUCXOAUT (PUCYHOK 6.47).

Taiimep He oTpaOoTaeT Mpu HAJTUYKUU HA BXOJE JIOTMYECKON €IUHMIIBI BO BpEMs CTapTa yCTpOMi-
CTBa WJIM 3aIlMCH JIOTUYECKOM MPOrpaMMBbl, Kak IIPH MPSIMOM, TaK U IPU HHBEPCHOM BXOJE.
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cTapT

ox 22 7 )
npsiMomn T

BbIX. A ] A BXOR

Tumn  Tumn

o EZZ7A 77 A A

B 77 7777 A HE. 2 T
BXO[,

BbIX. ] fq

Tumn  Tumn

Pucynok 6.47 — UmnynbscHBIM Talimep 1o criany tuna 1 (taiimep 4)
WUmnynbcHBIN Talimep mo ¢poHTy TuUma 2 (Ttaiimep 5)

OTiaryre UMITYJILCHOTO TaiiMepa 1o PPOHTY THIa 2 OT TUMA | B TOM, YTO MPHU TMOSBICHUHA HOBBIX
HMITYJILCOB 3a BpeMsi paOOTHI TaiiMepa, MPOMCXOINT IIEPE3aNyCK YCTABKU [0 BPEMEHM TaiiMepa, T.€. C
Ka)XbIM HOBBIM HMITYJIbCOM Ha BXOJIE YBEJIMYHMBAETCS UTMTEILHOCTh MMITYJILCA Ha BBIXOJE Ha BpEMs
Tumn (pucyHok 6.48).

Taiimep He oTpaboTaeT IMPH HAIMYUM HA BXOJE JOTMYECKOM €MHUIIBI BO BPEMs CTapTa yCTPOii-
CTBa WJIHM 3aITUCH JIOTHYECKOMN IPOrpaMMBI, KaK IPH IPSIMOM, TaK M IIPH HHBEPCHOM BXOJIE.

cTapt
ax 222222 22 A 7
npsimMon T
BXO
BbIX. A ‘ /4 A
Tvmn Tvmn
o ) 7 7
VIHB. Z 7 A VHB. q & T
BXOA,
BbIX. \ \
Tvmn

Pucynok 6.48 — immynbcHBIN TaliMep 1o GppoHTy THIA 2 (TaiiMep 5)
UmnynbcHBIN TaliMep no cnany tumna 2 (taiimep 6)

OT1nrure UMIYJIbCHOTO TaiiMepa Mo crajay Tumna 2 oT Tuna | B TOM, 4TO MpH MOSABIEHUN HOBBIX
CHaJI0B UMITYJIbCa 3a BpeMs pabOThl TaiMepa, MPOUCXOIUT Mepe3anyCcK YCTaBKH 1O BpEMEHU Taiimepa,
T.€. C KaXJbIM HOBBIM HMMIYJIbCOM HAa BXOJE€ YBEIMYUBACTCS JUIMTEIBHOCTh MMITYJIbCA HA BBIXOJE Ha
Bpems Tumn (pucyHok 6.49).

Taiimep He oTpabOTaeT MpU HATMYKUK HA BXOJE JIOTUYECKOW €IMHUIIBI BO BPEMS CTapTa YCTPOU-
CTBA WJIM 3aIMCH JIOTUYECKON MPOrpaMMBbl, KaK MPHU MPSIMOM, TaK U MPHU UHBEPCHOM BXO/IE.
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cTapt

BX. [ )
npsiMon T
BbIX. /5/‘ /4 BXOR
Tumn
o 77 7 T A
WHB. | /;I > MHB. —d & T
BXOQ,
BbIX. Lz 4/ 4
Tumn Tumn —

Pucynok 6.49 — UmnynbscHbIN Taiimep o criagy tuna 2 (taimep 6)

6.8.9 MyabTHILIEKCOP

MynbsTHIUIEKCOp UMEeT TpH Bxoja (aapecHsidd Bxoa Y u aBa Bxona Inl u In2). Ilepekmtouatens
MOJIKJTF0YAeT oIuH 13 BX0oA0B IN1 miu IN2 x Beixomy Q, B 3aBHCHMOCTH OT CHTHAJIa Ha aJJpeCHOM BXOJIe
Y. Ecniu Ha afpecHBIii BXO I0JIaHa €IMHULIA, TO OAKI0YaeTcs BxoA In2, ecnu Houb, To BX0A INnl. O0BEM
3aHMUMaeMoil aneMeHToM «MynbTuriekcop» namatu 10 G6air.

Nms 6J101<a\AB
lock 7

TE
1 O

2
A

111

Pucynok 6.50 — MynbsTumiekcop
6.8.10 TexcToBbIii 010K
JlaHHBII 3JIEMEHT NpeJHa3HAYeH Ul CO3/IaHUs MOSICHAIOMIETO U MHPOPMALIMOHHOTO TEKCTA.

TeKkcTOBBIH 070K HE CBSI3aH JJOTHYECKUMU CBA3SIMU C OCTAILHBIMM 3JIEMEHTAMH rpa(bnqecxoro pEaaKk-
TOpa NporpaMmbl VuauKon n MMO3TOMY HC UMCCT BXOOOB U BBIXOJI0B.

mst 610Ka TekcT, HaMMCAaHHBIN TOJIb-
—Hlock13 30BaTeseM

Pucynok 6.51 — TekcroBblit 010K
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7 PYKOBOJICTBO 110 9KCIIVIYATALIUHN

7.1 Opranbl ynpasJjeHUsl U HHINKALMHA

OCHOBHBIM JIEMEHTOM OTOOpPaKEHUS ABISETCS CBETOAMOAHBIN OYKBEHHO-IIM(POBOI HHIUKATOD
(mmcmuieit), comeprKalinii 1B€ CTPOKHU 1Mo 16 CHMBOJIOB.

HNudopmanusi, KOTOpYIO MOKHO BBIBECTH Ha JUCILICH, pa3duTa Ha KaJIpbl C PUKCHPOBAHHBIM CO-
nepxxanueM. [loodepenHslii MPOCMOTP KaapOB OCYIIECTBIAETCS € MOMOIIBKD KHONOK. OuepeaHoCTh
CMEHBI KaJIpOB Ha JUCIIIEE ONPEAEISIETCS [VIaBHBIM MEHIO U IIOJMEHIO.

B «uexypHom» pexxume paboThl AUCIUIeH moraieH u ropuT ceeroano «Padoray. [Ipu Haxxatuu
Ha JTI00YI0 KHOTIKY TUCIUIeH BKITtoUaeTcs. Eciu HU 0JTHA KHOTIKA He HAXKUMAEeTCsl B TeueHue 23 4, TUCTUICH
TacHET U YCTPOUCTBO MEPEXOJUT B «ICKYPHBIN» PEKUM.

JononuurensHo Ha 13 eIMHUYHBIX UHAMKATOpax (B AaJbHEHIIEM — CBETOINO0/1aX ) UHAMLIUPYETCS
(cm. Tabmuy 7.1):

Taomuua 7.1
CHocka Ha HaumenoBanue u
CBeToanO TOPUT [Tpumeuanue
puc. 7.1 I[BET CBETOINO]IA
8 cB0OOAHO IIporpam-
11 MUPYEMBIX CBETOIHO-
JI0B
(3eneHbIif)*
PABOTA 3eneHbIM (CHHUM) [IBETOM -
3€JICHBIN / KpacHbIM | HOpMallbHas padoTa;
12 (cunwmit) KpacHbIM MM MUTatOLIAM I10- —
MIEPEMEHHO 3€JIEHBIM (CHHUM) —
anmnapaTHas HeMCIPaBHOCTh
BKJIFOYEHO
13 . Brikntouarens BKIOYEH —
(KpacHBbIi1)
OTKJIFOYEHO
14 o Brikrouarenb OTKIIOYEH —
(3eneHsbIi)
.. | EcTb HOBas 3anucek B xkypHaie | [Ipousonuio cpabarbiBaHue
15 ABAPUS (kpacHsiii) : P P p
aBapui 3aIUTHI
Ecth HOBas 3ammch O Hewuc-
KOHTPOJIb (xen-
16 . MPaBHOCTH B KypHale cu- | Bo3aMoxHa HEeUCIIpaBHOCTh
ThIH) CTEMBI

*[Ipumevanue — cBOOOIHO TPOrPpaMMHUpPYEMbIE CBETOINO/IBI MOT'YT paboTaTh B peKUME OBTOPU-
tens 6o Onuukepa. [Ipu paboTe B pexume OJIMHKEpPa OHU MOTYT ObITh COpPOILIEHBI 110 CUTHATY Ha JHC-
KPETHOM BXOjI€, IO KOMaH 1€ U3 MEHIO, 0 UHTep(eiCy CBSA3U, IO MPOCMOTPY KypHaja aBapuH WU CH-
creMbl. COCTOSTHHE CBETOIMOOB COXPAHSIETCS MTPU BOCCTAHOBJICHUHN OTIEPATUBHOTO ITUTAHUSI.
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KHonku ynpaBieHHst BBITIONHAIOT CeIyIoue QyHKIUU:
1 — BKJI - BxJIIOYEHHE BBIKIIFOYATEIS;
2 — OTKJI — oTKJII0YEHHE BBIKIIOYATEIS,;
3 —7KYPHAJI ABAPUMU — npocMoTp XypHaa aBapuii;
4 — 7 KYPHAJI CUCTEMBI — nnpocMOTp >kypHajia CUCTEMBI;
5 — CBPOC — cOpoc BBOJIa YCTaBKH WJIM TIEPEXO/1 B BBIIIECTOSIIIEE O IMEHIO;
6 — BBO/I — BBO/I 3Hau€HUS, BXO/I B ITOJAMEHIO UM B PEXKUM U3MEHEHHSI TapaMeTpa;
7 — epemelleHre 0 OKHAM MEHIO 61€60 WY NIEpeMEIIeHHE Kypcopa BIIEBO;
8 — mepemernieHre Mo OKHaM MEHIO 6HU3 UM YMEHBIIICHIE 3HAUCHUS YCTAaBKH;
9 — mepemereHre Mo OKHAM MEHIO 88€pX WIIH yBEIMUEHNE 3HAYCHUS YCTaBKU;
10 — mepemeriienne Mo OKHaM MEHIO 6nPaAGo WY TIEpEeMEIIeHHE Kypcopa BIPaBo;
11 — cBoOOHO MpOTpaMMHUpPyEMbIE CBETOINOIbI;
12 — uapukatop «PABOTA» (cM. Tabnuiy 7.1);
13 — uamukarop «COCTOSIHUE BBIKJITFOUATEJIS», kpacHbli (cM. Tabauiy 7.1);
14 — uapukarop « COCTOSHHUE BBIKJITFOYATEJIS», 3enenslit (cMm. Tabmuiy 7.1);
15 — unnukarop «KABAPUS», kpacHslit (cM. Tabmuny 7.1);
16 — uaaukarop «k KOHTPOJIb», xxentsiii (cMm. Tabnuity 7.1).
Pucynok 7.1 — Oprans! ynpasnenus u uaaukanuu MPS
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7.2 CTpyKTypa MEeHI0

MeHt0 3aIUThl UMEET APEBOBUAHYIO CTPYKTYpPY. C IOMOIIBIO CBETOAMOAHOIO TUCIUIES TOJIb30-
BaTelIb UMEET BO3MOKHOCTh MPOUYUTATH CIIEIYIOILYI0 HH(POPMAIUIO, PACTIOJIO0KEHHYIO B Pa3IMYHBIX MO/~
MEHIO:

1. Tekymiue 3HaYCHUSA:
1.1. Tokos:
1.1.1. 3mepeHHBIX 110 (ha3HBIM KaHAJIaM TOKa;
1.1.2. I3MepeHHbIX 110 4eTBEPTOMY KaHaJly TOKA, OCHOBHOM U BBICILIEH TAPMOHUK;
1.1.3. PacuérHbIX, IpsMOii, OOpaTHOM 1 HYJIEBOU MOCIIEIOBATEIbHOCTEH;
1.2. Texyiiue 3Ha4eHUST HAMPSHKCHUM
1.2.1. U3mepeHHBIX (a3HBIX U JIUHEHHBIX;
1.2.2. '3MepeHHOro Mo 4eTBEPTOMY KaHaly HAIIPSKCHUS
1.2.3. PacuéTHbIX, IpSIMOH, 0OpaTHOW 1 HYJICBOU IMOCIICIOBATEILHOCTEH;
1.3. Teky1ee 3HaUEHHUE YaCTOTHI;
COpoc uHANKAIIH;
3. XKypnansr:
XKypnan aBapuii (32 cooO1ieHus1), KOTOPbIN BKIIIOYAET B CEOS:
JaTy, BpeMsl MOBPEKICHUS;
CpaboTaBIYIO CTYIIEHb;
BUJI TTOBPEXKICHHS,
MaKCHUMaJIbHBIH TOK TIOBPEKICHHUS;
TOKH B MOMEHT cpabaThIBaHUS 3aIUTHI;
COCTOSIHUE BXOJIOB U BBIXOJIOB;
XKypnan cuctemsl (BKIt04aeT B ce0s 128 mocneqoBaTeabHbIX BO BpEMEHU COOOIIEHUS O HEUC-
HPaBHOCTSIX B CHCTEME 3aIlUThI JINHHN);
KypHan ocuuminorpamm;
C6poc xKypHaioB;
4. Pecypc BBIKIIOYATENS;
5. Kondurypanus ycrpoiicTa;
6. Jlmarnoctuka.

N

[Tonb30BaTenb UMEET BO3MOKHOCTh IPOU3BECTH U3MEHEHUSI B KOH(PUIypalluu CUCTEMbI, BBEIS
[IPaBUJILHBIN MapOJIb MI0CIE BHECEHHUS] U3MEHEHHUH B COOTBETCTBYIOLIUX IIOJIMEHIO.

Buumanue! Ilpu svixooe c npouzsoocmea ycmanognern napoiv AAAA.

I/ICHOHBSyCMHe CHUMBOJIBI:

<:> - UCIIOJIb30BAHUEC KHOIIOK Ha Hepe}IHeﬁ ITaHCIU THIIA:

>> — IIPOABMKEHNE BIIPABO 110 MEHIO;
<< — OPOABUIKCHUC BJICBO 10 MCHIO,
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@ - HCIIOJIb30BAHKE KHOIIOK Ha MEpeIHEN MTaHeIu TUIA!

— IIPOJIBUJKEHHE BBEPX 110 MEHIO;

— OPOABMKCHUEC BHU3 110 MECHIO,

<:5 — ucnonb3oBanue kHonku «BBO/I».

s ynoOGcTBa MpocMOTpa mapaMeTpoB, MOJIb30BATEIb MOKET IPOCMOTPETH COIepKaHNe TYHKTOB
MEHIO, YACpKUBasi BBIOpaHHYIO UM KaBuiry. [Ipu 3ToM Ha SKpaHe CBETOAMOHOTO AUCILISS [IHKITHYECKU
BBICBETSTCS] UMEIOILIMECS TapaMeTPhl B BLIOPAHHOM ITyHKTE.
Ecnu nonp3oBaTens npu MpOCMOTPE UM U3MEHEHUH NTapaMETPOB HE HAKMMAET Ha KHONIKU B TEYEHUE
TpeX MUHYT, TO YCTPOUCTBO aBTOMATUUYECKH MEPEXOAUT B «IEKYPHBII» PEXKUM, IPU 3TOM aBTOMaTHYE-
CKH 3aIpeIaeTcsi peXKUM U3MEHEHUS YCTaBOK. [[j1sl mpoBeIeHns N3MEHEHNUH HE00XO0IMMO 3aHOBO I10-
BTOPUTH BCE ACHCTBHUSA 10 BXOXK/IECHUIO B IIOJIMEHIO U U3MEHEHUIO 3HaYEHUI

7.3 IIpocMOTp TeKyIIUX 3HAYECHUI U3MePEeHHbIX BeJIMYNH

[IpocMmoTp 3HaUEHU U3MEPEHHBIX BeIU4MH ocyiuecTBisiercs B MeHto « U3MEPEHUWE. 3aroio-
BOK JJAHHOT'O MEHIO SIBJISICTCS MIEPBBIM KaIpOM M OTOOpaXkaeT 3HaUYeHHe ToKa B (pase A. 3HaUCHUS TOKOB
U HampspKeHul oroOpaxkarores ¢ yuétoM kodddunrenta Tpanchopmanuu TpaHchopMaToOpoB TOKA U
TpaHc(hOpMATOPOB HAIIPSKEHUH, T. €. TIOKA3BIBAIOTCS PEATbHBIC BEIMYNHBI H3MEPEHHBIX BEJIUYHH.

M UBMEPEHUE TPl
Ia= + XXX.xx A

Texymiee 3nauenue Toka ¢gaszsl A (B, C) u TokoB lo, Ir, 11, 12, 10, rne

|0 — ocHOBHas rapMOHHKa TOKa (HYJEBOW MOCIIEA0BATEIbHOCTH), U3MEPEHHOI'0 110 YETBEPTOMY

KaHaJly TOKa;

Ir — BbICIIas rapMOHMKA TOKa (HYJIEBOM MMOCIEI0BATEIBLHOCTH), U3MEPEHHOTO MO YETBEPTOMY

KaHaJly TOKa;

|1 — pacueTHBI TOK MPSIMOH MOCIIEA0BATENFHOCTH;

|2 — pacdeTHBIIf TOK 0OpaTHOI MOCTIEIOBATEIHHOCTH;

|0 — pacueTHBIN TOK HYJIEBOU MOCIEOBATEIBHOCTH.

3HAaK «+» WIH «-» Tepesl YUCIOBBIM 3HAaUEHUEM TOKA MOKa3bIBAET HAIIPABICHUE MOLTHOCTH: «+»
- OT LLIUH, «-» K IIMHAM.

M USBMEPEHUE TPl
Ua= XXX.xx B

Texyiee 3Hauenue Hanpspkenus ¢gasel A (B, C), nunelinbix Hanpsbkenuid AB, BC, CA, namnps-
keruit U1, U2, UO, Un, raoe

Ul — pacu€THoe HanpspKeHHE MPSMOU MTOCIIEI0BATEIbHOCTH;

U2 — pacuérHoe HanpspkeHUue 00paTHOI Mmoce10BaTeIbHOCTH;

UOQ — pacuétHoe HanpspKeHHE HYJIEBOUM TOCIEI0BATEILHOCTH;

Un — u3mMepeHHOE HanpspkeHue (HyJIeBOH MMOCIIe0BAaTEIbHOCTH) 110 YeTBEPTOMY KaHAILy Harpsi-
KEHHUS.
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M USBMEPEHUE TPl
F= XX.xx T'n

Tekylee 3Ha4YEHUE YaCTOTBHI.

U UBMEPEHME TPl
P= XXX .xx kBT

Tekymiee 3naueHue akTUBHOM TpEXdazHon MorTHocTH (B KBT niau MBT).

M UBMEPEHUE TPl
o= XXX .xXx KBap

Tekymiee 3HaueHuEe peakTHBHON TpEX(Pa3zHoi MOIHOCTH (B KBap uiau MBap).

U UBMEPEHUE TPl

COS= X.xx
3HaueHue napamerpa Coso.
7.4 COpoc MHAUKANNH
st cOpoca MHAMKAIMKA HEOOX0IMMO BOMTH B MEHIO: :
CEPOC

MHINKAIINA D

[Tocne cOpoca wnamkanuu, T.e. HaxaTus «BBOJ/I», BBIBOAUTCS COOOIEHUE O BBHIMOJHEHUU

copoca.

7.5 Kypnauasbl

XY PHAJI
ABAPUIA [IpocMoOTp KypHaIa aBapuid.

KYPHAJL [IpocMOTp sKypHAIa CUCTEMEL
CUCTEMSI

CTATUCTHUKA
KA XX XC XXX O X [IpocMOTp MEHIO CTATUCTHKM.

¢

CBPOC COpoc KypHaJIOB

XYPHAJIOB
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7.5.1 IlpocmoTp KypHaJIa apapuid

IIpu oOHapy>keHHH aBapyUy Ha 3alIUIAEMON JIMHUK YCTPOMCTBO cOXpaHseT HH(POPMALUIO O 1aTe
U BPEMEHHU aBapuu, cpaboTaBIIEH CTYIIEHHU, BUAE MOBPEKIACHUS U MAaKCHUMaJIbHOM TOKE IOBPEXKJICHUS,
aBTOMATHUYECKH JIeJIasi 3aIIUCh B )KypHAJIE aBapHH.

B xypHasne Moxer XxpaHuThcs 10 32 aBapuil. [Ipu npeBbllieHnH 3TOro yncia, Kaxkaasi HoBas aBa-
pust OyJeT 3annchIBaThCsl HA MECTO CaMOM CTapoi aBapuH.

PacmmdpoBka HHANIMPYEMBIX BUAOB OBPEKIACHUS 3alIMIIIAEMON JTMHUU:

_ABC Tpéxdaznoe K3 na 3emito
ABC Tpéxdaznoe K3
A C JByxdasznoe K3 mexny dazamu A u C
A C JBoitnoe K3 Ha 3emitto mexay gazamu A u C
AB IByxdasznoe K3 mexay dazamu A u B
_AB JBoiinoe K3 Ha 3emumto mexy ¢azamu A u B
BC HByxdasznoe K3 mexay dazamu B u C
BC JBoitnoe K3 na 3emito mexny dazamu B u C

Jli1g mpocMoTpa napaMeTpoB aBapuil HEOOXOAUMO BOMTH B MEHIO:

XYPHAII

ABAPUMN D

Ha ngucnnee orobpasutcst 3arojloBOK aBapuu € 1aTOi, BpeMEHEM U HOMEPOM aBapuu (OTCUET Be-
JIeTCsl OT TOCNIEHEW aBapum).
Copneprxanue xypHaia 10 BHIOpaHHOH aBapyHu:

A JATA XX.XX.XX Hocnennsist aBapus.

1 XX :XX:XX.XX
1..32
A IOATA 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-
<:> saumm;

«OTKJIFOYUEHUEY» - paboTa 3aMThl Ha OTKIIOYEHUE BbI-
KITFOYaTes;
«PABOTA» - cpaboTana cTyneHb 3aluThl, paboTa Ha OT-
KJIFOUCHHE OJIOKMpOBaHa JAPYTroM CTyMeHbIo (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 (111 MUHUMAJIbHBIX 3AIIUT) 3HAU€HUE KOHTPOJIH-
pyeMoro mnapameTrpa 3a BpeMsi C MOMEHTAa IPEBBIILICHUS
YCTaBKH JI0 CpabaThIBaHUS 3aLUTHI.

PaccrosiHuEe 0o MecTa MOBPCIKACHU A

A I>>> Tok (a3bl A B MOMEHT aBapuu
1 TIa= XXXX.XXA
A I>>> Tox ¢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 TI0= 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

pun.
1 I2= XXXX.XXA
A I>>> N3mepenHsblid TOK (HYJIEBOW MOCIIEI0BATEIbHOCTH) 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 KaHaly TOKa B MOMEHT aBa-

: : pun
Yactora B MOMEHT aBapuHu.
A I>>>
1 F= XX,X '
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(

A I>>> 1 o Uab
1 Uab= XXXX,XXB WHEWHOE HalpsHKEHUE B MOMEHT aBapuu
A I>>> b o
uHeliHoe Hanpspkenue UbC B MoMeHT aBapuu
1 Ubc= XXXX,6XXB
:I_I:
A I>>> JIuneitnoe Hanpsbxkenue Uca B MOMEHT aBapuu
1 Uca= XXXX,6XXB
A I>>> PacuéTHOe HampsKEHHE HYNEBOH MOCIENOBATETLHOCTH B
1 U0= XXXX,XXB MOMEHT aBapHu
A I>>> PacuéTHoe HampshDKeHHE MPSIMOM MOCIEIOBATEIBHOCTH B
1 Ul= XXXX,XXB MOMEHT aBapuu
A I>>> PacuérHoe HanpsipkeHue o0paTHOM MOCIeI0BaTeILHOCTH B
1 U2= XXXX,6XXB MOMEHT aBapuu
A I>> W3mepeHHoe 1o 4eTBEPTOMY KaHally HamnpsbkeHue (Hamps-
1 Un= XXXX,XXB JKEHUE HYJIEBOW MOCTIEI0BATEIHHOCTH)
A BX.C: 8 1 Cocrosinus muckpeTHbiXx BXoaoB J[1-/18 B MOMEHT aBapuu.
1 XXXXXXXX
<:> CocrosiHus TucKpeTHbIX BXoA0B J[9-/[16 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 oToOpa3zutcst 3aroyioBOK COOBITHS C JaTOW, BPEMEHEM U MOPSIAKOBBIM HOMEPOM.
Ha)xaTnem COOTBETCTBYIOIIMX KHOIIOK TPOCMOTPETH COOOIIIEHHE.

XKypnan cucremsl conepkuT 10 128 coobiieHnii 0 COOBITHIX B CUCTEME, TAKHX, KaK: HEUCTIPaB-
HOCTH, BKJIIOYEHUE U OTKJIIOUEHHE BBIKJIIOYaTeNs U T.A. [Ipy BO3HUKHOBEHUH COOBITHS YCTPONUCTBO CO-
XpaHseT B )KypHae HHPOPMALIUIO O J]aTe ¥ BPEMEHH COOOIICHHS O COOBITHH.

ITocaenuee coobutenune. [1o Haxxaturo kauonku «BITPABO»

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

1 XX : XX : XX . XX

=g

1..128

&

C IATA XX.XX.XX <:> COOBIIEHUE
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 :KypHa10B
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 Hakatuem kinasumu “BBO/JI”.

ABAPUMN D
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&

CEPOC XYPHAJIA COpocuthb KypHaia cCUCTEMbl HaxkaTheM Kiaasuiud “BBOJI”.
CUCTEMEI D
CEPOC XYPHAJIA COpocHTh KypHaI OCHMIIOTPaMM Ha)KaTHEM KJIaBHILIU
OCHMJILIIOT'PAMM «BBO/I».

7.6 IlpocMoTp KypHaJia pecypca BbIKJIIOYATE/Is
st mpocMoTpa JKypHasia BOWTH B MEHIO:

PECYPC
BHIKJIOYATEJA D

B cueruuk 3aHocsaTCS OTKJIFOYCHM A, BBIIIOJIHCHHBIC I10

OIIEP. OTKJIOUEHWA
KOMaHJ]aM C MECTHOTO KJTI0Ya yIpaBJIeHUs, THOO0 MOCTYINB-

XXX
muM 1o kasainy ACY.
ABAP. OTKIIOUEHUN B cueTunk 3aHOCATCS OTKIIFOUEHUS, BHIITOJIHEHHBIE 1O
XXX KOMaH/JIaM OT 3alllUT COOCTBEHHBIX, JINOO BHEITHUX.

&

TOK OTKIIOYEHWUA
Ta= XXXX.XXA

&

TOK OTKJIOYEHMUS CymMapHbIil TOK OTKIIIOUeHUH 1o ¢asze B
Ib= XXXX.XXA

&

TOK OTKIJIIOYEHUA
Ic= XXXX.XXA

&

CyMmMapHBIil TOK OTKIIIOUEHUH 1o (aze A

CymmapHbIil Tok oTKIoueHu# no ¢aze C

CBPOC PECYPCA COpoc Bcero coaepKuMoro KypHaia pecypcoB
BEIKJIIOYATEJIA D BBIKJTIOYATEId
[IAPOJIb B 5
/XXXX/ BOJI IIapOJIs 1A MIOATBEPKACHUS cOpoca

&
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INATHOCTHUKA

&

MP5 NeXXXXX
BEPCHUA XX . XX

¢

BXOI :8 1
: XXX XXXXX

¢

BXOnL :16 9
: XXX XXXXX

¢

BEIXOL :8 1
: XXXXXXXX

¢

AH.BXOQ: 4 1
: XXXX

@ .

AH.BXO[: 8 5
: XXXX

@ .

CRC :
YCTABOK: XXXX

¢

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

¢

CBsA3b XX%
HOPM. XX OIl. XX

¢

TEMIIEPATYPA
MOIyJs XX .XoC
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7.7 JluarnocTuka

st mpocMoOTpa AaHHBIX AMArHOCTUKHA cUCTEMBI uctoib3yercs MeHio « IMAT'HOCTUKA.

Bxona B MeHI0.

[IpocMoTp Bepcuu mporpaMMHOro 00ecredeHus U pe3yiib-
TaTa MPOBEPKU KOHTPOJIBHOU CYyMMBI IPOIPaMMBI.

[IpocMOTp cOCTOSIHUSI BXOAHBIX JUCKPETHBIX cUrHaioB J[1-
8. Ecmm «OIMBKA», To 1 yKka3siBaeT HOMEp OIIMO0Y-
HOT'O BXOJA.

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

[IpocMoTp cocTosiHUS pesieHbIX BbIxoA0B 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. Ecnu «OILIMBKAY, To 1 yka3bsiBaeT HOMep OmIMO04-
HOTO BXOJa.

KonTposibHast cymma ycTaBok

KonTtpons cocrosiHust nopta untepgeiica RS-485.

KonTtponb kauecTBa (0IHMOOK) CBSA3H.

Temmnepatypa npoueccopa (B °C).
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7.8 KondurypupoBanmue cucTeMbl

M3MeHeHne 1 MpoCcMOTp KOH(PUTYPAIIH CUCTEMBI OCYILIECTBIISIETCS] B MEHIO:

KOH®UT'Y PALIAS
YCTPOMUCTBA

&

Wudopmarnivs B JTaHHOM MEHIO BCEeTIa JOCTYITHA JJI IPOCMOTpa. B ciiydae BHECEHHS KAKUX-TTHOO
n3meHeHui npu Beixoe u3 MeHio «KKOHOUT'YPALIUA YCTPOUCTBAY Oyner 3amnpoiieH naposis. [Tpu
BBOJIC MPABUJIHLHOTO AP0l U3MEHEHUS BCTYIIST B CHITY.

Bce napamerpsl pa3HeceHbl B pa3IMUHbIE TOJIMEHIO:

[IAPAMET PHI
M3MEPEHUNA

U

&

BXOIHEIE
CHUTHAJIEI

1

&

I[NIAPAMET PEI

BEIKJIIOYATEJIA D

2

I[NIAPAMET PEI
YIIPABJIEHUA

2

&

I[NIAPAMETPH
SAIMTEH

U

SAIUTA
OBUT'ATEJIA

i

&

[IAPAMETPEHI
ABTOMATHUKHA

2

&

CHUT'HAIJI
HEUCIIPABHOCTB

g

&

BEIXOITHEIE
CHUTHAJIBI

i

&

NAPAMETPH
CUCTEMS

L0

&

Tepmunan
OAO «be

[IAPAMETPHI
OCLHMJLJIOT'PA®A

CK

VPS5, T10 73 80

[TapameTpsl KaHAJIOB U3MEPEHUS TOKOB U HAIIPSLKEHHI,
KOH(UTYpHPOBAHUE YCKOPECHHUS 3AIUT, YIPABICHHUS BbI-
KJIFOYATEJIEM.

HapaMeTpLI JIOTUYCCKUX CUTHAJIIOB, CUTHAJIOB YIIPABJICHUA
BBIKJIIOYAaTCIIEM, C6p0C21 HHAUWKAOWU U ICPCKIIIOYCHUA

YCTaBOK.

KondurypupoBanue BX0A0B ONPEIENAIOMINUX MOJI0KEHHIE
BhIKItoUarensi, Y POB u yckopenus 3amur.

KongurypupoBanue napameTpoB yrpaBiIeHUs! BbIKIIIOYaTe-
JIEM.

Kon¢uryprupoBanue 3aiuT TOKOBBIX, HAIIPSDKEHUS U Ya-
CTOTBI, BBIOODP I'PYMIIbI YCTABOK.

Kon¢urypupoBanue 3amur ABUTraTess

Koungurypuposanue apromatuku AIIB, JI3I, ABP,
BHEIIHUX 3aIHT.

Kongurypuposanue pene «HEMCIIPABHOCTDb»

Haznauenme BBIXOJHBIX JTOTHYCCKHUX CUTI'HAJIOB, peneﬁHHx
BBIXOJI0OB U UHANKATOPOB.

YcTaHOBKa J1aThl 1 BpEMEHH, TapaMeTpoB 0OMEHa, n3Me-
HEHUE MapoJIsl.
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YcranoBka pexuma paboTsl ocruiuiorpada

&

[NIAPAMET PEI
JIOTUKN

Jlist penakTUpOBaHUs MapamMeTpa HEOOXOJWMO BBI3BATh COOTBETCTBYIOIIMHM Kaap M HaXaTh
kHonKy «BBO/l». IIpu 3TomM moa m3Mensiemoi 1udpoit (o BceM mapameTpoM) MOSBIISIETCS Kypcop.
Ucnonb3oBanueMm kuonok «BJIEBOy, «BIIPABO», «BBEPX», «BH1U3» npou3BoANTCSA NU3MEHEHHE 3HA-
yeHus. [1o okoHyaHuM penakTupoBaHUs HaKaTh KHONKY «BBOJI».

7.8.1 Ioamenio «<ITAPAMETPHI U3MEPEHUN»

[IAPAMET PBL [TapameTpsl U3MEPUTENIBHOIO KaHaa.
UBMEPEHUNA D

MAPAMETPE [TapameTtpsl TpaHnchopMaTOpPOB HANIPSIKEHUS.
HATIPSIXEHUA D

IIAPAMETPH [TapameTpsl TpaHCPOPMATOPOB TOKA

TOKA D '
OIPEN. MECTA OrnpeziesieHre MeCcTa MOBPEKICHUS

I[IOBPEXIEHMA D

7.8.1.1 lloamenro «ITAPAMETPBI HAIIPSAKEHW S1»

IMoamento «IlapameTpbl HAIPSAKEHUSD .

Br160p tumna tpanchopmaropa HanpsLKEHUS.

T TH «Ua, Ub, Uc; Uo=U0» - B TOKOBBIX 3aIllUTaX HUCIOJIb3YIO-
XXXXXXXXXXX IIUX HaNpsOKEHUE HYJICBOU MOCIIE0BATEILHOCTH OYIET UC-
MOJIb30BATHCS €r0 PacYETHOE 3HAUCHHUE,

«Ua, Ub, Uc; Uo=Uny - usmepennoe.

&

TH KO3¢-T BBox muoxkutens ko3ddpunuenta tpanchopmanun: 1 nnm

K = /..... / <:D 1000.

TH KOB&®-T Brox koaddurmenta tpanchopmanmu s pasnoro TH (ot
KT = XXX.XX x K D 0 mo 128)
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TH HENCIIPAB-TB

[IEPBUYHEM TOK

TT = XXXX A D

[IEPBUYHEM TOK
TTHI= XXX A D
MAKC. TOK

IM= XXXX , XXIH D
TUII TT

oo o .. /

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 82
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

KongurypupoBanue BHEIIHEr0 CHUrHaja HEUCIPABHOCTH
dazHoro Tpanchopmaropa HampspkeHUs. CIIHCOK CUTHAJIOB
B [Ipunoxxenun I', Tabmuma I'.2.

BBon mHOXUTENS KOddUIIMEeHTa TpaHCHOPMAITUH IS
THHIT: 1 nim 1000.

Bron xoaddunmenta tpanchopmanuu 11 THHIT (ot 0 1o
128)

KondurypupoBanue BHEIIHET0 CHTHAJIa HEUCIPABHOCTH
TpaHcopMaTopa HaNPSKEHHs], OAKIIOYEHHOTO K YETBEP-
TOMY KaHaly HanpsKeHus (HyJIeBOM IOCIE10BAaTENbHOCTH).
Cnucoxk curHanos B npuioxenu [, Tabnuua I'.2.

7.8.1.2 MToamenio «ITAPAMETPBI TOKA)»

HomunaneHbIi epBUYHBIN TOK (ha3HOTrO TpaHchopmaropa
TOKa

HomuHanbeHbIM nepBUYHBIN TOK TpaHcpopMaTopa TOKa Hy-
JIEBOY TIOCIIEI0OBATEIILHOCTH.

MakcumanbHas Harpyska. Pekomenayercs 3a1aBarh Kak y
CTYNEHM MaKCHUMaJbHON TOKOBOH 3allIUTHl ¢ MUHUMAaJIbHON
yCTaBKOU 1O TOKY. Baxcno! Vcnonvsyemces ons onpeoene-
HUSL MUNa no8ped*COeHUsl.

CxeMbI OAKITIOYCHHUS:
la, Ib, Ic — cxema ¢ TpeMst TpaHchOpMAaTOpaMH TOKA,;

la, Ic — cxema ¢ 1ByMst TpaHchopMaTopaMu TOKa.

Lannviii napamemp ucnonv3yemcs npu pacuéme akmueHOU U peakxmueHo MOWHOCU.
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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 BBIBEIEHO 13 paOOTHI.
VIEJILHOE X JIMHMK 3amaHue yaelbHOr0 HHAYKTUBHOTO COMTPOTHBIICHUS
Xyn = X,XXX nuaun (Xyn). 3uadenue napamerpa — ot 0 10 2 OM/kM.

Kanp auarnoctukun OMII. OtoGpakaer Tekyiee
pacuy€THOE 3HaYEHUE PACCTOSHUS COTIACHO TEKYILUM
napaMmerpam cetu. 3HadeHue napamerpa — ot 0 10 256 k.

INATHOCTHUKA
Lxks = XXX, XX kM

7.8.2 lNogmento «BXOJHBIE CUT'HAJIBD»

BXOLHHE KonurypupoBanue BXOAHBIX CUTHAJIOB.

CUTHAJIEI D

JIOTUMYECKHNE K

CUTHAJE OH(UTypHPOBaHHE BXOIHBIX JOTMYECKUX CUTHATIOB
BHEIIHNE Konurypupopanue curHaaoB ynpaBieHHsl BBIKIIIOYATe-
CUT'HAIJIBI D nem, cOpoca UHIMKAIUK, TEPEKIIIOUEHUs YCTABOK.

7.8.2.1 Hoagmenwo «JIOTUYECKHE CUT'HAJBID»
[Tocne Bxona B mogmento «JIOTUUECKWE CUTHAJIBI» oTkpoeTcst mogMeHro ¢ 8 TOTHIECKUMHA
cur"anamu (JIC).

JiCc1 <> JIC MOTYT OBITh 3alporpaMMHUpPOBAHbI KaK CyMMa BXOJIHBIX
nuckpeTHbix curnanon J1-/016 u JI1MHB — /16 THB:
@ CD - JIC1-JIC4 nio noruke «M»;
ce - JIC5-JIC8 no noruke «AJIN».
JIC4 <u>
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JIC5 <uim>

JIC8 <uim>

7.8.2.2 IToomenro «BHEINHUE CUIT'HAJIBI»

BHEIIHKE Bxon B noaMeHto
CUTHAIIEI D
KJII0U OTKJIOUUTH Haznauenue BX0Ja OTKJIFOUYCHUA KJIKHO4a.
/. / Cnucoxk curnanos B [Ipunoxenun I', Tabnumna I'.2.
KJII0Y BKJIOYNTB HasHaueHune Bxona BKIIFOUEHUS KITHOYA.
[ / D Cnucok curnanos B [Ipunoxenun I', Tabnuua I'.2.
BHEII. OTKJIOUUTB HasHaueHne Bxo/ia BHEIIHETO OTKIIFOUEHUS.
/.. . . / D Cnucok curnanos B [Ipunoxxenuu I', Tabnuma I'.2.
HasHaueHnne Bxoa BHEIIHETO BKIKOYEHHUS.
BHEII / BKJ'II;)TIMTB Cnucok curnanos B [Ipunoxenuu I', Tabnuua I'.2.
CEPOC MHIOUKALIMM Ha3nauenwne Bxoja s cOpoca WHIUKAITIH.
/. / Cnucoxk curnanos B [Ipunoxennn I', Tabnuma I'.2.
NEPEKII. YCTABOK Haznauenue BXOJa IJId MEPCKIIOYCHUSA YCTABOK.
/.. / Crniucok curnanos B [punoxenuu I', Tabnuna I'.2.
BJIOK-KA CAOTY
XXX Haznauenwue Bxonaa mis 6nokuposku CATY
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7.8.3 Iloamenio «ITAPAMETPBI BBIKJITIOYATEJIS»

B noamenro

«BBIKJIIOYATEJIb»

3aJar0TCA nmapaMeETphuI BBIKJIIOYATCIIA. 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 CUCTEMBbI, OJIOKHPYETCsl BKIIOUCHHUE BBIKIIIOUATENIS, CpadaThIBACT pejie
«HEUCITPABHOCTDb». Ilpu noxaue curnana va Bxoa «bJIOKMPOBKA» 610kupyeTcst BKIIFOUESHUE BbI-
kiouatensa. CpabareiBanus pene « HEMCIIPABHOCTD» He mpoucxoaurt.

Bascno! Ilo ucmeuenuu 3a0annoco spemenu YPOB (ycmpoticmeo pezepsuposanusi Omkasa 6vl-
KIouamelis) nocie 8bloauu KOMAHObl Ha OMKIOUeHUe 8blKouamens 3anyckaemces saoava YPOB. Bpems
OMKIIOUEHUST QONIHCHO DbIMb 3A0AHO He MeHee MAKCUMANIbHO20 NACNOPMHO20 3HAYEHUS. 8bIKIIOUAMEI.

I[NIAPAMET PH

BEIKJIIOYATEJIA D

COCT. OTKIIOYEHO

/o . / D
COCT. BKIIIOYEHO

/o o /

Y

Bxona B moagmenro

Hasnauenue BXo1a OTKIIOYECHHOI'O ITOJIOKECHUST BBLIKIIOYATEIIS.
Cnucok curaanos B [Ipunoxxenun I', Tabmuma I'.2.

Ha3nauenue BXoJ1a BKIFOUEHHOI'O MOJIOKEHUS BBIKIFOYATEIS.
Crucok curnanos B [punoxenuu I, Tabmuna I'.2.

Ha3naueHne Bxoa BHEHNIHEW HEMCIIPABHOCTH BBIKIIIOYATEIIS.
Cnucoxk curnanos B [Ipunoxennn I', Tabnuma I'.2.

Ha3nauenne Bxoja 6JIOKUPOBKH BKITIOUEHUS BBIKIIIOYATEIIS.
Cnucoxk curnanos B [Ipunoxenun I', Tabnuma I'.2.

3ananue BpeMenn YPOB.

BPEMSI YPOB 3unauenue napamertpa: 0-50 MuHyT.
T= XXXXXXOMC&
TOK YPOB MunumanbHbIi Tok cpabateiBanust Y POB.
1= XX XX IH 3navyenue napamerpa: 0,1-40 In.
YcTaHoBKa ATUTENBHOCTH KOMaH bl «BKimtounTh/ OTKIIOUUTE)»
VIMITYJIBC ’K€CTKO Ha3HAUYEHHBIX penie. JlaHHast ycTaBKa UCHOJIb3YETCs B
T= XXXXXX0mc D cxeme ABP. 3nauenue napamerpa: 0-50 MUHYT.
: : JMUTENBHOCTD YCKOPEHHOTO PEKMUMA MTOCIIE BKIIOYEHUS BbI-
IUINT-CTb YCKOP Kitouarens. 3Hadenue napamerpa: 0-50 MuHyT.
T= XXXXXXO0M
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7.8.4 Ilonmento «ITAPAMETPBI YIIPABJIEHUE»

B nonmenro «YIIPABJIEHUE» Be1OMparoTCst pexKUMBI yIIPABJICHHS BBIKJIIOUaTeIeM. Y IpaBiieHHE
BBIKJIIOUATEIEM MOXKET OCYIIECTBISATHCS YETHIPHMS CITI0CO0aMu: OT BCTpOeHHbIX KHOMOK «BKJI/ OTKII»,
OT BHEIITHET 0 KJIF0Ya YIIpaBjeHUs, OT BHEIIHEH cxembl (Hanpumep, ABP, renemexanuka), mo matepdeiicy
CBSI3HU.

INIAPAMET PEI Bxox B mogMeHIo
YIIPABJIEHUA D

Paspemenne (0710KMpOBKA) YHpaBiICHUS OT BCTPOCHHBIX KHO-

YIPABIL. OT KHOTIOK nok: «PASPEHIEHO», «3AITPELLIEHO».

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

Pa3pemienne (O610KMpOBKA) yNpaBieHHUs OT BHEIIHEH CXEMBbI

YOPABI.  BHEIHEE ynpasnenus: «PASPEIHEHO», «KOHTPOJIby.

Paspemienne (610KupoOBKa) AUCTAHIIMOHHOTO YIIPABIEHUS 110
unrepdeticy csizu: «PA3PEIIEHOy, «3AITPEHIEHO».
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7.8.5 lHogmento «ITAPAMETPDBI 3AIIUT»

[Tocne Bxoma B mogmeno «[TAPAMETPHI 3AILT» nHeoOxoaumo BBIOpaTh TPYMIy yCTaBOK.
[TporpaMMupoBaHue TPy YCTaBOK HUYEM He oTiandaeTcs. [logMeHI0 BRITJISIIUT CIeIYIOMUM 00pa3oMm:

[NAPAMETPH BxoJ1 B OAMEHIO.
3A1UMT D
PAEO TPYIMA Bri6op tekyieii rpymimst yeraBok: «I PYIITIA 1y, «PYIIITA

YCTABOK /.. ./ ¢D 4».

¢

T'PYINIIA [IporpaMMHUpOBaHKeE IPYIIIbI YCTAaBOK 1.

YCTAROK 1 D

TPYIIIA [IporpamMMupoBaHue rpynmbl yCTaBoK 2.

YCTABOK 2 D

T'PYIIIA
YCTABOK 3

3 &

T'PYIIIA IIporpaMMHpOBaHHUE IPYIIBI YCTABOK 4.

YCTABOK 4 D

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

[TporpaMMupoBaHue IpyMIbl YCTaBOK 3.

[Moamento «I'PYIIITA YCTABOK 1» - «'PYIIITIA YCTABOK 4» u1IeHTUYHBI U UMEIOT CIIETY-
IONIUH BUM;

[IAPAME TPH B sTom MMOAMCHIO 3a1at0TCsA YIJIbl MAaKCUMaJIbHOHU YYBCTBU-
CETHU TCIBHOCTH.
SAIUTH KondurypupoBanue TOKOBBIX 3aIUT.
TOKOBEHIE D
SAIATEH KondurypupoBanue 3amut HanpspKeHUs.
HAINMPAXEHUA D
SAIMTEH KondurypupoBanue 3almT 4acTOTHI.
YACTOTHI
TepMuHaN 3alUTHI 31lcproo60pynoBm;lm MPS5, T10O 73 87 www.bemn.by
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7.8.5.2 Hogmenio «ITAPAMETPBI CETHN»

[IAPAMETPH

Bxona B moaMeH1o.
CETHN A A

&

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

yrojn M4 = XXX
<:D Br160p yria MmakcumManbHON 4yBCTBUTEIBHOCTH JUISI CTYTIE-
HeH 3aIIMThI OT NOBBILIEHHS TOKA HYJIEBOM 110CIIE10BATEb-
I0 HAIPABJIERVE noctu 10>, 10>>, 3nayenue mapamerpa: 0-360°.
Yol M4 = xxx’
<:> <:D Br16op yria MmakcuManbHOW 4yBCTBUTEIBHOCTH JIJIS 3AIIUT
OT IOBBILLIEHUS TOKa 00paTHON MOCIEA0BaTENbHOCTH. 3Ha-
I2 HAINIPABJIEHUE yeHue napamerpa: 0-360°.
Yol M4 = xxx’
¢D Br160p yrina MmakcumManbHON 4yBCTBUTEIBHOCTH ISl CTYTIE-
<:> Hel 3alIUThl OT IOBBILIEHUS TOKA HYJIEBOU M1OCIIEI0BATENb-
In HAIPARJIEHUE HocTH In>, In>>. 3nauenne nmapamerpa: 0-360°.

YI'OIl MU = XXX D

7.8.5.3 IlTogmenio «3AIIIUTHBI TOKOBBIE»

KondurypupoBanue cTyneHu oT HOBBIILIEHHUS TOKa 00pat-
HOM IIOCJIENOBATEILHOCTH 12>>,

SAIMTH
TOKOBBIE
: | l Bxox B monMeHI0
I> PEXVM
/o o / D KondurypupoBanue cTyneHu ot NOBbILICHHS ToKa 1>.
I>> PEX/M
/.. .. .. / D KondurypupoBanue cTyneHu oT HOBBIILIEHUS ToKa |>>.
I>>> PEXVMM
[ .. / D KondurypupoBanue cTyneHu oT HOBBIIIEHHS ToKa 1>>>.
I>>>> PEXVMM
lo : "" / | | KondurypupoBaHnue cTyneHu oT MOBBIIIEHHUS ToKa 1>>>>,
I2> PEXVM
/. / KondurypupoBanue cTyneHu OT MOBBIIIEHNS ToKa 00paTt-
@ CD HO1 ITOC/EeN0BaTENLHOCTH 12>,

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 88 www.bemn.by
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I0> PEXMM
l... .. .1
iz >,
I0>> PEXM
f.. .. .1 <:D
In> PEXM
[.. .. ../ ¢D
In>> PEXMM
f... ... ../ CD
Ig PEX/M
f... .. .1
IZ/Il PEXM
f... .. .1

&

I> PEXMM
/.. .. ./ CD
I> BJIOKMPOBKA
/.. .. ../ cD
I> IIYyCK U
/..

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

KoudurypupoBanue cTyneHu OT MOBBIIICHUS PACUETHOTO
TOKa HYJICBOM mocieaoBarenbHocTy 10>,

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

KoundurypupoBanue cTyneHu OT MOBBIIIEHUs TOKa (HyJe-
BOI1 MOCJIeI0BAaTEIbHOCTH ), U3MEPEHHOT'O M0 YETBEPTOMY
KaHally Toka In>.

KondurypupoBanue cTyneHu oT HOBBIIIECHHS TOKa (HyI1e-
BOM [TOCIIE10BATEIBHOCTH ), U3MEPEHHOTI'O 110 YeTBEPTOMY
KaHay Toka In>>.

KondurypupoBanue CTyneHn OT TOBBIIICHHUS TOKa BBICIICH
rapMOHUKU (HYJIEBOW MOCIEI0BATEIBHOCTH ), U3MEPEHHOTO

1o 4eTBEPTOMY KaHamy Toka Ir.

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

7.8.5.3.1 Kondurypuposanmue 3aumur |, 12, 10, In

BBuy Toro, uTo crynenu TokoBeix 3ammr I, 12, 10, In
UJCHTUYHBI MEXY COOOH, paCCMOTPUM HACTPOUKY CTY-
[IEHU OT IMOBLIIIEHNS TOKa [>.

Br160p pexxnma 3aiuThsl

«BbIBEJIEHA» — 3ammura BbIBeieHa U3 pabOThI;
«BBEJIEHA» — 3ammuTa BBezieHa B pabOTy ¢ KOHTPOJIHUPO-
BaHHMEM YCTaBKH IO BpeMeHU. OTKIIIOUEHHE BBIKJIIOYATENS
Y JICHCTBUS HAa CUTHAIM3AIIUIO HE TIPOUCXOJIUT;
«CUTHAJIM3ALUSA» — kak npu «BBEJIEHA», HO ¢ neii-
CTBHEM B CXEMY CUTHAJIM3AIIMH U 3aIUCHIO B KypHAJ aBa-
puit;

«OTKIITOUEHUE» — xak npu «CUT'HAJIN3ALMSA»
IUTIOC JIEMCTBUE HA OTKIIIOYEHUE BBIKIIIOUATEIS;

BBox OnokupyroIIero curuaia.
Cnucok curHanos B npuiioxenuu I, Tabnuma I'.2.

ITyck 110 HanPsSKEHUIO.
3nauenue nmapametpa: «KECTbhy», «HET».
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I> IIYCK U

I> HAIIPAB-HUE

VYcTaBka 1Mo HaNpsHKEHUI0. DTOT KaJp MOSBISIETCS, €CITN
nyck no HanpsikeHuro «KECThy.
u= XXX.XX B D 3nauenue napamerpa: 0-256 B.

Be100p HanpaBiieHHOCTH 1€HCTBUS 3alUTHI.
3nauenue napamerpa: «HET», «OT L1 H»,

<:> <:D «K IIIUHAM».

Jloruka paboThl M BBIOOP KOHTPOIUPYEMOTO TOKA:
/ / s |: «OJHA ®A3A», «BCE ®A3bI»;
""""" CD st 12: «TOKy, «MOITHOCTby;

1 10: «TOK», «MOIIIHOCTby;
s In: «TOK», «cMOIITHOCTby.

& &

I> YCTABKA I2> YCTABKA

I-= XX.XX In D P = XX . XX

& &

-

YcTaBka cpabaThIBaHUS 110 TOKY WIIH
MOIITHOCTH.
3nauenue nmapametpa: 0-40 Iu,
0,1-40 Ps.

Tonpko ans cryneHeit 3amurel 1> — 1>>>>, Bug
BpemsaTOKoBOM XapakrtepucTuku: «3ABUCHUMAA,

«HE3ABUCUMA SI»

I> YCTABKA I> YCTABKA
= XXXX T= XXXXXX

I> YCKOPEHME

I> YCTABKA
T = XXXXXXX0Mmc

I> YPOB
[ . / CD
I> AlIB

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

OmMc D

3ananue kodduuuenta K (13 pop-
MYJIBI /17151 3aBUCHMOM XapaKTEPUCTHKH )
WIN yCTaBKa 0 BpeMeHH JeicTBUS 3a-

'BHUMAHME, npu nepexozae k 3a-
BHCHMOM XapaKTepucTHKe 0053a-
TeJ1bHO NPOU3BEINTE
peaakTupoBanue eé¢ ko3 puuuen-

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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naus 3amuthl: «BBEJIEHO», « BBIBEJIEHO».

[Tyck ocrmmorpada:
"BBIBEJIEHO";

I> ABP
[ o .. /
I> OCHWMIIOT'PA®
[ o .. /

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

"ITYCK I1O 3AIIUTE" (mmyck mo cpabaThiBaHUIO

CTYIIEHU 3alIUThI).

7.8.5.3.2 KondpurypupoBanue 3amurhi Ir

Ir PEXMM
[ o . / D
Ir BJIOKMPOBKA
/.. . . / D
Ir IIYyCK U
/.. o . / D
Ir IIYCK Uo>
U = XXX.XX B D
Ir YCTABKA
I = XX.XX Inm D
Ir YCTABKA
T= XXXXXX0mc D
Ir YCKOPEHME
[ o . / D
Ir YCTABKA
T = XXXXXXX0mMmc D
Ir YPOB

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73

G

OAO «bemsnexkrpomoHTa)kHAIAIKaY, MUHCK

Br16op pexuma 3amutsl (TO e, uTo u ais 3amut |, 12, 10,

In)

BBoa 6iokupyromiero curHana.
Cnucoxk curnanos B npuioxenu I', tabnuna I'.2.

[Tyck mo HanpsHKEHUIO.
3unauenue napamerpa: «KECTby», «HET».

VYcTaBka 0 HaIPsHKEHUI0. DTOT KaJp MOSABIIAETCS, €CIIU
nyck no HanpsokeHuto «ECTby.
3HaveHue napamerpa: 0-256 B.

VYcraBka cpabaTbIBaHMS 10 TOKY MJIM MOIIHOCTH.
3navyenne nmapamerpa: 0-40 In.

VYcraBka o BpeMeHu aeictBus 3amuThl: 0...50 MuH.

VYckopenue TokoBoit 3amutsl: "BBEJIEHO",
"BBIBEJIEHO".

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

PesepBupoBanue otka3a Beikitouarens: "BBEJIEHO",
"BBIBE/IEHO".
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Ir AlIB

/o . /
Ir ABP

/o . / ¢D
Ir OCHMIIIOTPA®

/.. . . /

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHHE TIOCTE CpadaThl-

: | l BaHUs 3aluTHL «J{A», «<HET».

ABTOMAaTHYECKUH BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
umtel: "BBEJIEHO", "BBIBE/IEHO".

[Tyck ocuumnorpada:

"BBIBEJIEHO";

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

"ITYCK I10 3AIIUTE" (mmyck no cpabaTbIBaHUIO
CTYIIEHU 3alIUTHI).

7.8.5.3.3 Kondurypuposanue 3amurtsi 12/11

I2/11

I2/11
I2T1

YCTABKA
XX.XX

%

&

G

I2/11
T=

YCTABKA

XXXXXX0mc

-

I2/I1

YPOB

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73

OAO «bemsnexkrpomoHTa)kHAIAIKaY, MUHCK

Br16op pexuma 3anuTh (TO ke, uyTo u juis 3anwt |, 12, 10,
In, m. 7.8.5.3.1)

BBoj Giokupyromiero curuana.
CrnucoK CUTHANIOB B puitoskeHnu [, Tabmmma I7.2.

VYcraBka cpabaTbiBaHuUs.
3navyenue napamerpa: 0-100 %.

VYcraBka o BpeMeHHu JierictBus 3amuThl: 0...50 MuH.

PeszepBupoBanue otka3a Beikitouarens: "BBEJEHO",
"BBIBEJIEHO".

ABTOMAaTHYECKOE MMOBTOPHOE BKIIIOUEHHUE TTOCIIE CpadaThi-
Banus 3anuTel: "BBEJIEHO", "BBIBE/IEHO".

ABTOMAaTHYECKUI BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
nwmrsl:"BBEJAEHO", "BBIBE/IEHO".
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&

I2/I10CUMIIJIOTPAS

[Tyck ocrmmiorpada:

"BBIBEJIEHO";

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

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

7.8.5.4 Ilogmento «SAIIUTHI HAIIPAKEHU S1»

SAINTEH
HATIPSIXEHUA

U > PEXMM
[ o . /

U >> PEXMM
/o . /

U < PEXMM
/o . /

Uo>> PEXMM

of
GGG G- GG —&

Bxona B moagmenro

KonuryprpoBanue cTyneH! OT MOBBIIICHUS HATIPSKCHUS

U>.

KOH(bHprI/IpOBaHHe 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 HAPSHKEHUS
oOpaTHOU TocnenoBarenbHOCTH U2>,

KouduryprupoBanue cTyneHu OT MOBBIIICHUS HAPSHKEHUS
oOpaTHOU TocieoBaTebHOCTH U2>>,

KouduryprupoBanue cTyneHu OT MOBHIIICHUS HANIPSKEHUS
HYJIeBOH nocienoBatensHoctn UO>.

KonduryprupoBanue cTyneH OT MOBHIIICHUS HAPSHKEHUS
HYJIEeBOM mocienoarensaocTr U0>>.

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 93 www.bemn.by
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7.8.5.4.1 Kondurypuponanue 3amurt U>, U>>, U<, U<<, U2>, U2>>, Uo>, Uo>>

TepmuHan 3ai
OAOQO «bemne

U > PEXVM
/.. .. .. /
U > BJIOKMPOBKA
/.. .. .. /
U > [IAPAMETP
/.. .. .. / D
U > YCTABKA CP
Ucp = XXX.XX B
U > YCTABKA CP
Tcp = XXXXXX0Mmc D
U > BO3BBPAT
/... . .. / D
U > AIIB B3
/... . .. /
U > YCTABKA B3
U =

XXX .XX B D
UTEI '9]ICI’)I'OOO;)I’)V'1()R21HH$I MPS

10 73 94

U >
Tes

YCTABKA B3
XXXXXX0mMmc

-

Buny toro, uto crynenn 3amut U, U2, Uo
UJCHTHYHBI MEXTy COOOM, PACCMOTPUM HACTPOMKY CTY-
MIEHU OT TOBBIIICHUS HanpspkeHus U>.

Bei10op pesxnmMa 3amuTh

«BBIBEJIEHA» — 3ammTa BeIBeieHa U3 PaOOTHI,
«BBEJIEHA» — 3amuTa BBeficHa B paboTy ¢ KOHTPOJIUPO-
BaHMEM YCTaBKH 1O BpeMeHU. OTKIIIOUEHUE BBIKIIIOYATENS
Y JICHCTBUS Ha CUTHAJIM3AIIUIO HE TIPOUCXOJIUT;
«CUTHAJIM3ALUSA» — kak npu «BBEJIEHA», HO ¢ neii-
CTBHEM B CXEMY CUTHAJIM3AIIMHU U 3aIUChIO B KypHAJ aBa-
pwit;

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

BBoa 6iokupyromiero curuana.
Cnucok curnanos B npuiioxenu I, Tabnuuna I'.2.

Jloruka paGoThl ¥ BBIOOP KOHTPOIUPYEMOTO HAIIPSHKEHHUS.
3HavyeHHE MapaMeTpa:

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

1t crynieneit U2: «U2y;

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

VYcraBka cpabaTbIBaHMSL.

3nauenue mapamertpa: 0-256 B.

YcraBKa 1o BpEMEHH JICUCTBUS 3aIUThI Ha CpabaThIBAaHKE:
0-50 muH.

Bosspar no ycraske: «A», «<HET».

ABTOMAaTHYECKOE MMOBTOPHOE BKJIIOUEHHUE TIO BO3BPATY:
«dA», <HET». BHUMAHUE! AIIB no 6o38pamy 603-
MOHCHO mobKo npu paspewentom AIIB (cm. nuoice).

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

www.bemn.by
upr@bemn.by
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U >
[ o . /
U > AlIB
/o . /
U > ABP

U < BJIOK no U<5B

U > CBPOC CTVYII

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

VYcraBka o BpeMeHu Ha Bo3Bpar: 0-50 MuH.

PeszepBupoBanue otka3za Beikitouarens: "BBEJIEHO",
"BBIBEJIEHO".

Pa3penienne Ha aBTOMaTH4eckoe MOBTOPHOE BKIIFOUCHUE
nociie cpabareiBanus 3anmTel: "BBEJIEHO",
"BBIBEIAEHO".. BHUMAHHUE! Ilpu paspewienrnom AIIB u
snauenuu napamempa AIIB B3 "BBEJ[EHO" ons cmynenu
6yoem egedero monvko AIIB no 6o3epamy. Ilpu paspewén-
Hom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
0713 cmyneHnu 6yoem 66edeno mobko «obwviunoey AIIB,
nacmpaueaemoe 8 meHio ABTOMATUKA.

ABTOMAaTHYECKHUI BBOJ] pe3epBa nociie cpabaTbIBaHUs 3a-
uutel: "BBEJIEHO", "BBIBEJIEHO".

ITyck ocummtorpada:

"BBIBEJIEHO";

"ITYCK ITO MO" (myck 1o cpabaTbIBaHUIO U3MEPHUTEIb-
HOTO OpraHa);

"ITYCK ITO 3AIIMTE" (myck no cpabaThIBaHUIO CTYNEHH
3aIUTHI).

BBox 6nokupoBku cryneneit 3amutel U<; U<< npu Hezo-
CTOBEPHOM OIPE/ICIICHUN HaNpsDKEeHUs (CM. pasfen 4):
"BBEJIEHO",

"BBIBE/IEHO".

BHUMAHHE! brnokuposka npu nedocmoeepnom onpe-
0€JlIeHUU HANPAICEHUA 603MONHCHA MOJILKO 0714 cmyne-
nei 3amum U<, U<<

Pal’»peH_II/ITL C6pOC CTYIICHH C BO3BPATOM I10 OIICpanusam C

/.. .. .. / BBIKJTIOYATesIEM (OT KIIF0Ya, OT BHEITHETO, OT KHOIIOK, OT
<:D CATY) no nosinenus ¢gaxropa Bo3Bpara: «IA», «<HET»
Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 95 www.bemn.by

upr@bemn.by


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

7.8.5.5 Ilogmenio «3AIIIUTHBI YACTOTbI»

SAIMTH
YACTOTEHI <:D
F > PEXMM
/. . / J
F < PEXMM
/o o . /

Bxox B mogMeHI0O

KoudurypupoBanue cTyneHu OT MOBBIIICHUS YaCTOThI F>.

KouduryprupoBanue cTyneHu OT MOHUKCHHS YaCTOTHI F<.

7.8.5.5.1 KondurypupoBanue 3allUT M0 4aCTOTE

TepmuHan 3ai
OAOQO «bemney

BBuay T0r0, 4TO CTYNEHH 3alIUT 110 YaCTOTE
UJICHTUYHBI MEXy COOOH, pACCMOTPUM HACTPOMKY CTY-
IIEHU OT HOBBIIIEHUSI YaCTOThI F>.

Br160p pexxnma 3aiuThsl
«BbIBEJIEHA» — 3ammura BbIBeieHa U3 paboThI;

F > PE «BBEJIEHA» — 3ammuTa BBesieHa B pabOTy ¢ KOHTPOJIHUPO-
/ K /1 BAHHMEM YCTaBKH MO BpeMeHU. OTKIIIOUEHHE BBIKIIIOYATENS
“““““ | | Y JICHCTBUS HAa CUTHAIU3AIIUIO HE TIPOUCXOIUT;
<:> «CUTHAJIM3ALUA» — kak npu «BBEJIEHA», HO ¢ neii-
CTBHUEM B CXEMY CUTHAJIU3AIIMHU U 3alUChIO B KypHAJ aBa-
puif;
«OTKJIFOUEHUE» — kak npu «CUT'HAJIM3ALUA»
IUTIOC JIEMCTBUE HAa OTKIIIOUYEHHUE BBIKIIIOUATEIS;
F > BEJIOKMPOBKA BBon 6okupyromiero curxana.
[ / D Crucok curHanoB B npuinoxennu [, Tadmuma I7.2.
F > YCTABKA CP VYcraBka cpabarpiBanms. 3HaUCHUE TTapaMeTpa:
Fco = XX.XX T D 40-60Tn
F > VCTABKA CP VYcraBka 1o BpeMeHH JICHCTBUS 3aIIUTH Ha CpabaThIBaHUE:
Tcp = XXXXXXOmc ] 0-50 Mun.
F > BO3BPAT Bosspar no ycraske: «1A», «<HET».
/.. . . / D
~ 2D 110 73 96 www.bemn.by
F > AIIB B3 upr@bemn.by
/.. .. .. /
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ABTOMaTHYECKOE TTOBTOPHOE BKIIIOYCHHE 110 BO3BPATY:
«1A», «<HET». BHUMAHHUE! AIIB no eo3eépamy 603-
MOACHO MObKO npu paspeweHnom AIIB (cm.nuonce)

¢

F > YCTABKA B3

Fps = XX.XX T YcraBka Ha Bo3Bpart. 3HaueHue napamerpa: 40 — 60 I'n

¢
G

F > YCTABKA B3 VYcraBka 1o BpeMenu Ha Bo3Bpar: 0-50 MuH.
TBs = XXXXXXO0mMmc D

/. / Pe3epBrupoBaHne 0TKa3a BBIKJIFOYATEIIS:
"BBEJIEHO", "BBIBEJIEHO".

Paspenienne Ha aBTOMaTHIECKOE TOBTOPHOE BKITFOUCHUE
nocie cpadarpiBanus 3amuTel: "BBEJIEHO",
"BBIBEAEHO".. BHUMAHUE! Ilpu paspewennom AIIB u
3nauenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
6yoem eeederno moavko AIIB no eéozspamy. Ilpu paspewién-
nom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
01151 cmyneHu 6yoem 86e0eH0 moibko «o0oviunoe» AIIB,

<:> nacmpaueaemoe 6 menio ABTOMATHUKA.
F > ABP ABTOMaTHYECKUH BBOJ pe3epBa nocie cpadaTbIBaHUS 3a-
/o . / D umtel: "BBEJIEHO", "BBIBEJIEHO".

[Tyck ocimmmiorpada:
Lo o / "ITYCK TIO MO" (mmyck o cpabaTbIBaHUIO U3MEPUTEIh-
(::ﬂ HOTO OpraHa);

"ITYCK T1O BAIIIUTE" (mmyck 1o cpabaThIBaHUIO CTYIIEHU

<:> 3aIlHTHI).

F > CBPOC CTYII Pa3pemmmts cOpoc cTyneHu ¢ BO3BPAaTOM I10 ONEPALHSIM C
/.. .. . / BBIKJTFOYATeeM (OT KJIF0Ya, OT BHEITHETO, OT KHOIOK, OT
CITY) no mosienenus (axropa Bo3Bparta: «A», «<HET»

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 97 www.bemn.by
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7.8.5.6 ITogmenio «3AIIIUTA ABUI'ATEJIS»

SAIMTA Bxon B moaMmeHro
IOBUT'ATEJIA D
TEILJIOBOE COCT. Teky1iee TEMI0BOE COCTOSIHUE
Q = XXX %
[IAPAME TPEH Kondurypuposanue napameTpoB JBUTaTeIs
IOBUT'ATEJIA D
SAIMTA IIO KondurypupoBanue 3amur 1o neperpeBy
NEPET'PEBY D
BJIOKMPOBKM KondurypupoBanue 6JIOKHPOBKH ITycKa
ypup P Yy

IIYyCKA D

7.8.5.6.1 Toamenro «TenioBoe cOCTOAHUE)

TEIIJIOBOE COCT.

Q = XXX %
: : OTcro1a OCyIIeCTBIsIETCS COPOC TETIOBOTO COCTOSIHUS (T1€-
CEPOC TEIUIOBOT'O PEBOJI €ro B yCTaHOBUBIIIEECS 3HAUEHUE COTTIACHO TEKY-
COCTOAHNA IeMy TOKY) U cOpoC OJIOKMPOBKH ITYCKOB IO TEMJIOBOMY
<:> <:D COCTOSIHUIO.

UMCJIO IIYCKOB
N = X

)

YUCJIO T'OP.IIYCKOB
Nror = X

Yucno mycKoB MPOU30IIEAIINX 32 TOCIEIHIE
Tanut Mc (TeKyllee YUCio MyCKOB).

Yucno ropsYnx MycKoB MPOU3OIIEAIINX 3a TOCIETHUE
Traut mMc (Tekylee Yucao TOpIYUX MYCKOB).

<:> Ortcrozia ocymecTBiIseTcs cOpoC TEKYLIETo YKcia IyCKOB U
CBPOC UMCIJIA cOpoc OJIOKMPOBKH MyCKOB MO YHCITY ITYCKOB.

ITYCKOB D

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 98 www.bemn.by
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7.8.5.6.2 llonmento «IlapamMeTpbl ABUTATEJISD)

I[IOCTOAHHASI HAT'P.
Tuarp = XXXXX C

T

NNIYCK IBUI' YCTABKA
Inyecxk = X,XX Ig

it

BXOHO Q YCTABKA
HET

&

BBoa noctositnHol Harpesa. [{nana3on 3Hayenuii: 0-65000 c.

BBox myckoBoro Toka asuratens. Jnanazon 3Hauenwuii: 0-401H.

BBox Bxoma cOpoca TermoBoit Mojienu (mepeBojia €ro B yCTaHOBUB-
nieecs 3HAUEHUE COTJIACHO TEKYIIEMY TOKY) M cOpoca OJIOKUPOBKHU
ITYCKOB IO TETUIOBOMY COCTOSTHUIO.

N3 xagpa «[IOCTOSHHAS HAT'P.» ocymiecTBisieTcs nepexo/i K CIeAyIOIMM HaCTPOHKaMm:

I[IOCTOAHHAA HATP.
Tuarp = XXXXX C

Q

INOCTOAHHAA OXJI.
Toxn = XXXXX C

5

TOK OBUTATEJIS
IHB = X,XX In

BBoj nmocTosiHHOM oxyaxaeHus. Jlnana3oH 3HAaUCHUM:
0-65000 c.

BBo/1 HOMUHATBEHOTO TOKA JABUTATENS (TTapaMeTp UCTIOIb3YETCS
MIpHU pacyéTe TEIIOBOM MOJENIN) B HOMUHAIBHBIX TOKAX 3alIUTHI.
Huanazon 3Hauenwuii: 0-401H.

N3 kanpa «I[IYCK IBUT" YCTABKA» ocymecTBisieTcs nepexo K CIEAYIOINUM HaCTpOKaM:

IIYCK OBUI' YCTABKA
Inycx = X,XX IH

SR

IIYCK IBUI' BPEMS
Toyck= XXXXXXX mMc

&

I'OP COCTOSHUE
Qrop = X , XX 96

BBoj BpemeHu mycka (rmapaMeTp UCTIONb3YyeTCsl IPH OTPEICTICHUN
yucia myckoB): 0-50 MuH.

BBo TEmI0BOTO YPOBHS TOPSYETO COCTOSIHHS ABUTATENS (MCIIOb-
3yeTCsl IPU OTPE/ICJICHUH YKClia TOPSYUX MycKkoB). Jlnama3oH 3Ha-
yenuii;: 0-256 %.

N3 xanpa «BXO/ Q YCTABKA» M0XHO BBINTH Ha CIEIYIOMIMN KaJIp:

BXOI Q YCTABKA

HET

BXOO N IIYCK CEPOC
HET

BBox Bxona cOpoca TeKyIero yrcia myckoB u copoca GJI0Ku-
POBKH ITYCKOB 10 YHCITy ITyCKOB.
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7.8.5.6.3 IlonmeH10 «3amuTa Mo neperpeBy»

BBuy TOTO, 4TO CTYIIEHH 3aIIUT 110 MEPErPeBY UACHTHYHBI MEXy COOO0M, paCCMOTPHUM HX
HACTPOWKY Ha mpumepe ctynenu Q>.

Qo>

PEXMM

BBEIIEHO D

=g

Q > YCTABKA CP.

Qcp = XXX,XX %

Q > YPOB
HET D

Qo > AIB
HET D

Q > ABP
HET D

Br16op pexumMa 3aiuThl

«BBIBEJIEHA» — 3amuTa BeIBeIcHa U3 paOOTHI;

«BBEJIEHA» — 3amuTa BBe/ieHa B pabOTy C KOHTPOJIUPOBAHUEM
yCTaBKH 10 BpeMeHH. OTKIII0OUEHUE BBIKIIIOUATENS U ACHCTBUS Ha
CUTHAJIM3aLMIO HE MPOUCXO/IUT;

«CUTHAJIM3ALUSA» — xak npu «BBEJIEHA», HO ¢ neiictBuem
B CXEMY CHTHAJIM3allMH 1 3alKChI0 B )KypHaJ aBapuii;
«OTKIIFOUEHUE» — kak npu «CUTHAJIM3 AL A mutroc aeit-
CTBUE HA OTKJIIOYEHHE BBIKITIOYATEJIS;

«OCHUJIJIOI'PA®» — kak npu «OTKJIIFOUEHUE» mitoc ko-
MaH/ia 3aliCcH OCIHIIJIOTPAMMBI.

VYcraBka cpabateiBanus. [lnanazon 3Hauenuii: 0-256 %.

PesepBupoBanue oTkaza Beikiatouarens: «JA», «<HET».

Paspemienne Ha aBTOMaTH4ECKOE MMOBTOPHOE BKIIKOYEHHUE T10CIIE
cpabatbiBaHus 3amUThL: «JIA», «<HET».

ABTOMAaTHUYECKHI BBOJ] pe3epBa Mmocie cpadaThbIBaHUS 3aIUTHI:
«1A», <HET».

7.8.5.6.4 IloameH10 «BJIOKMPOBKH ITyCKa)»

BJIOK Q

BBEIIEHO

PEXMM

el

&

BJIOK IIO
Nnycx

Nnyck

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

)

BBox pexxuma pa®oThbl OJI0KHPOBKA MYCKOB JIBUTATENS 1O TEILIO-
BoMy cocrosiHuto. [Tapamerp: «BBEIIEHO», « BBIBEJIEHO.

BBoj urcna myckoB, Ipy KOTOPOM IOCTIETYIOIIUE ITYCKH Oy TyT
omokupoBansl. /luana3zon 3Hauenuit: 0-10.
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N3 xagpa «bJIOK Q PEXXUM)» ocyrmiecTBisieTcst mepexo K CAeAYIOIMNUM HaCTPOHKaMm:

BJIOK Q PEXMM

BBEIEHO D

BEJIOK Q YCTABKA BBoj ycTaBKu GIOKMPOBKH TTYCKOB JIBUTATEIIs MO TEMIOBOMY CO-
= X,XX % crossauio. /{uamazon 3HaucHuii: 0-256 %.
EJIOK <Q:> BPEMS BBoj BpeMeHU OJIOKUPOBKU ITYCKOB TI0 TEIIOBOMY COCTOSIHUIO: 0-
Tenx = XXX C 65000 c.

N3 kanpa «bJIOK I1O Nmyck» ocymiecTBisieTcs: HEPEX0o/l K CIEIYIOIIUM HaCTPOHKaM:

BJIOK IIO Noyex
Noyck = X CJD
BJIOK IO Noycx BBoj 4ncna ropsiaux MmycKoB, IPU KOTOPOM IMOCIIEAYIOIINE ITYCKH
Nrop = X D Oyayt 6mokupoBansbl. [lnanazon 3nauenuii: 0-10.
<:> BBoa minTensHOCTH IEpHoOAa KOHTPOJIS YUCIIA ITYCKOB:
BJIOK IO Nomer 0-65000 c.
Tmm-r = X C
<:> BBox BpemMeHU OJ0KMPOBKH ITyCKOB O YHUCITY ITYCKOB:
BJIOK no Novex 0'65000 C.
Tenx = X C

&

7.8.6 oamenio «KITAPAMETPbBI ABTOMATHUKN»

TIAPAMETPBL Bxonx B moaMeHro

ABTOMATHUKN D

ALB KondurypupoBanne aBTOMaTuueCcKOro moBTOPHOTO BKITIO-
YEHUS.

31 KondurypupoBanue morudeckoi 3aluThl IIHH.

T

ABP KonduryprupoBanue aBTOMaTH4eCKOro BKIIOUEHUS pe-
D 3epBa.
SAINTEH
BHEIHME D KonduryprupoBanre BHEITHUX 3aIIUT.
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7.8.6.1 Hactpoiika u npocmotp napamerpos AIIB

AIB
/o .. .. / D
ANB BXOI  EJIOK.
/o . / D
ANB BPEMS EJIOK.
T6=  XXXXXXXOMc D
ANIB TOTOBHOCTE
Tr=  XXXXXXXOmc D
AIB 1KPAT
Ti=  ¥KKXXXXOmc
NV
ANB 2KPAT
T2=  XXXXXXXOMC
AIB CAMOOTKJI .
oo o /

7.8.6.2 Moamenro «JIZHI»

&

Icp=

JISII YCTABKA
XX.XX Inm

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73

OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK

&

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

bnoxuposka AIIB oT BHElIHEro curHana.
Cnmcok curnainoB B npwioxenuu I, Tabmuma I7.2.

Bpewms 6iioxkupoBku AIIB mociie BKIIOUeHUS BHIKIIOYATES.

Bpewms roroBHocTu AIIB K HauanpHOMY ITYCKY ITOCIIE
YCIIELIHOTO cpabaThIBaHUSI.

Bpewms 6ecrokoBoii nay3sl 1-ro kpara AIIB.

Bpewms 6ecrokoBoii nay3sl 2-ro kpara AIIB (ananornuno
3KPAT, 4KPAT — nns GecrokoBoi nay3sl 3-ro u 4ro Kpara
AIIB).

ATIB 1o camonpoun3BOJIbHOMY OTKJIFOUEHHIO BBIKIIFOUATEIS:
«ECTb», «<HET».

Jlornueckast 3amyTa mvH.

— «BBIBEJIEHO», «CXEMA 1» (c6poc JI3LI no cur-
Hany «YPOBy), «CXEMA 2» (c6poc JI3II mo komane
«oTKIroueHue (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»,
<:> CZD «PA3PELIEHO».
ABP mo OTKJI-HMIO [Iyck ABP 1o oTK/Ir04eHHIO BBIKIIIOYATENs. 3HAUECHUE T1apa-
/. / metpa: «3AIIPEHIEHO», «PASPEILIEHOY.

[Tyck ABP 1o caMmonpoun3BoiIbHOMY OTKIOYEHHIO BBIKJIIO-
yatens. 3Hayenue napamerpa: «3AITPEIEHO»,
D «PA3PEIIEHOM.

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

/.. .. . /
D «PA3PEHIEHO».
ABP CTAPT Hasnauenue Bxopa BHemHero curnana mycka ABP (cur-
/. / Hajla UCYe3HOBEHUs NUTaHus). CIUCOK CUTHAJIOB B IIPUJIO-
<:D skenuu I, Tabmmna I'.2.
<:> Haznavenue Bxoja BHemHero curuaia 0aokuposku ABP.
ABP EJIOKMPOBKA Crnucok curHasnos B npuioxenuu ', Tabnuna I'.2.

Ha3nauenue BXoJ1a BHELIHETO CUTHaNa cOpoca OJ0KUPOBKH
ABP CEPOC BJIOK-U ABP, copoca ABP B HauanbHoe coctosiure. CUCOK CUTHa-
/.. . .. / <-—D 70B B nipuiioxenuu I, Tabmuma I'.2.

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

ABP or CHUT'HAJIA VYcraBka no Bpemenu cpabarbiBanus ABP: 0... 50 munyT.
Tcp= )gX)fXXXXOMc

N

ABP BO3BPAT

&

Ha3nauenne BXo/1a BHEITHETO CUTHAJIA BO3BpaTa CXEMBbI
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 CBEPOC BEBHIKJI-A HBI [I1ar 10 BKIFOYCHUIO/OTKITIOUEHHIO BRIKJTFOYATEs. 3HA-
/.../ D yenue napamerpa: «3AIIPEHIEHO», «PASPEIIEHO».

Basicno! Hanuuue cuenana 6ozgpama ABP nocie nooauu Komanowvl Ha OMKIIOYEHUE Pe3ePEHO20
numanus (nociie ucmeyerust Bpemen UMNYabca ekaodeHus/omrnovenus — meuto « BBIK/IIFOYATEJIb»)
A6IAeMCs NPUSHAKOM Heycneuno2o 6o3epama cxemvl ABP. Ilpu smom npoucxooum omkntouerue coo-
CMBEeHHO020 8bIKII0Uamens u 61okuposka cxemol ABP.

Bascno! Brewnuii cuenan 6aoxuposku unu HeycnewHas paboma 68ooa uiu eosspama ABP npu-
800sm K urcayuu 610kuposku cxemovt ABP. Ilpu smom 6 « KYPHAJIE CUCTEMBI» ¢hopmupyemcs 3a-
nucev o npuyune u cpabamoigaem cuenan «bJIOKHUPOBKA ABPy». Copoc onokuposxu ABP u 6038pam
cxembl 8 HOPMATILHbLU PEHCUM NPOUCXOOUM NYMEM NOO0A4U KOMAHObL HA YNpasieHue GulKaouamenem (npu
3a0annom pazpeutenuu 8 kongueypayuu ABP) unu no enewnemy cuenany « CbPOCy.

Basicno! B cocmas cuenana « CPABATBIBAHUE» ABP Oondtcen 6x00umo cueHal OmKi04eHHO20
NOJI0JICEHUS BbIKIIOYAMENS 86000 PE3EPEHO20 NUMAHUS (Hanpumep, CeKYUOHHO20 8biKouamens). B co-
cmae cuenana 6o3epama ABP 0ondxcen 6xo0umv cueHal 8KIIOYEHHO20 NOJIOHCEHUS GbIKIIOUAMENSL 8600a
pe3epeHozo numanus (Hanpumep, CeKYUOHHO20 8viKIouamens). /lanHvle CUSHAIbI MO2YM COOUPamuvcs
KaK Ha @HewlHel KOHMAaKmMHOU J102uKe, makK U Ha 6XOOHOM J02UYeCKOM cusHane no «My.

7.8.6.4 Ilogmenio «3AIIIMTHI BHEILIHUE>

B ycrpoiicTBe nMeeTcsi BO3MOKHOCTh pabOThI C BHEIIHUMU 3alllUTaMU. Bcero ecTb BO3MOXKHOCTh
MOJIKJTFOYUTE JI0 BOCbMH BHemmHUX 3amuT B3-1, B3-2,.... B3-8. Jloruka paGoThl ¢ BHENTHEH 3anTuTON
3aIyCcKaeTcs MpHU MOSBICHUN CUTHANA Ha 3aJaHHOM JUCKpeTHOM Bxoje. [Ipu cpabaThiBaHUU BHEIIHUX
3amUT (PUKCUPYIOTCS BCE TapamMeTpbl aBapUHHOTO COOBITHS, KaK MpU cpabaThIBAHUN COOCTBEHHBIX 3a-
IIUT.

[IporpammupoBaHue BceX BHEIIHUX 3aIUT OJIMHAKOBO, TTO3TOMY JIajie€ pACCMOTPEHBI HACTPOUKHU
1o BHenrHe# 3ammTe Nel:

BAITE Bxona B moagmenro
BHEIIHUE

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

“CPABATBIBAHUE” — 3amura BBesieHa B paboTy Ha cpa-
B3-1 PEXVM OarpiBanue. OTKIIIOUEHUE BBIKIIIOUATENS U ACHCTBUS Ha
/.. .. .M
<:D CHUTHAJIM3AITMIO HE TIPOUCXOIHT;
<:> “CUTHAJIM3ALUS” — kax npu “CPABATBIBAHUE”, Ho
C ICKICTBHEM B CXEMY CHUTHAJIM3AIIMH U 3alUCHIO B JKypHAI
aBapuii;
“OTKJIIOYEHUE” — xak pu “CUT'HAJIN3ALINA
IUTIOC JIEMCTBUE HA OTKIIIOYEHUE BBIKIIIOUATEIS;
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 Cnucok curHanos B npuoxenuu I, Tadmauna I°.3.
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B3-1 VYCTABKA CP

T= XXXXXXX0mMmc D
B3-1 BO3BPAT

/. . / D
B3-1 AIIB B3

/. . /
B3-1 BXOI B3

/o o . /

B3-1 VYCTABKA B3

T= XXXXXXX0mMmc D

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 105
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VYcraBka 110 BpeMeHU cpadaThIBaHUS BHELITHEH 3aIUThL:
0-50 muHyT.

Bosspar no ycraske: «A», «<HET».

ABTOMaTHYECKOE MOBTOPHOE BKIIIOYEHHE 110 BO3BPATY:
«dA», «<HET». BHUMAHUE! AIIB no éo3épamy 603-
MOIHCHO MobKo npu paspeutenHom AIIB (cm.nuoice).

Howmep Bxoaa Bo3Bpara BHelIHeH 3amuThl. CIIMCOK CUTHA-
70B B ipwiioxenuu I, Tabmuma I7.3.

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

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

Paspenienne Ha aBTOMaTHYECKOE TOBTOPHOE BKITFOUCHUE
nocne cpabarbiBanus 3auuThl: "BBEJIEHO",
"BBIBEAEHO". BHUMAHHUE! [Ipu paspewennom AIIB u
snauenuu napamempa AIIB B3 "BBEJ[EHO" ona cmynenu
06yoem eeederno moavko AIIB no eéozspamy. Ilpu paspeuén-
Hom AIIB u 3nauenuu napamempa AIIB B3 "BbIBE/[EHO"
01151 cmyneHnu 6yoem 86e0eH0 moibko «ooviunoe» AIIB,
nacmpaueaemoe 8 meHio ABTOMATUKA.

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

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

PaspemuTh cOpoc CTyneHu ¢ BO3BPATOM IO OTIEPALIUSM C
BBIKJIFOUYATCJIEM (OT KJIr04a, OT BHCIIHETO, OT KHOIIOK, OT
CITY) no nosienenus (axropa Bo3Bparta: «A», <HET»
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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
J
<
&
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Bxona B moaMmeHro.

YcTaHOBKa JUIMTEIILHOCTH UMITYJIbCA PEJIE
«HENUCIIPABHOCTDb».

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

Be10op ycnoBus cpabaTeiBaHus IO HEUCIIPABHOCTHU 2, —
«o1mnOKa CBOOOIHO-IIPOrPaMMUPYEMOM JIOTUKHY:
PA3PEHIEHO, 3AITPEIIIEHO.

Br16op ycnoBus cpabarsiBanus 1o HeucripaBHocTu 3. «He-
UCIPABHOCTh IPOrpaMMHOr0 obecreyeHus» (omnoKa KoH-
TposbHOM cymMMbl ycTaBok): PASPEIIIEHO,
3AIIPELIEHO.

Peseps.

Br160p ycnoBus cpabaTteiBanus 110 HeucnpaBHocTH 5. «He-
UCIIPAaBHOCTH BBIKITIOUaTes (popmupyercs npu mossie-
HUU BHYTPEHHUX CUTHAJIOB «OTKa3 BBIKIIOYATENS» WU
«HewncnpaBHOCTD BBIKIIIOUATENA», NI «BHENIHAS HEMC-
MIPaBHOCTH BBIKJIIOYATENS», WK «Heucnp. yrnpas. BBIKITIO-
yarensi»): PASPEIIIEHO, 3AITPEIIEHO.

Peseps.

Be10op ycnoBus cpabatsiBanus o HeucnpaBHocTu 7. «He-
UCIPABHOCTH HANPsKEHUs» ((HOPMHUPYETCS TPH MOSIBICHUU
BHYTPEHHUX cUTHaIOB «Hanpsbkenue Ha Beex (azax
MmensIie 5 B» i «TH neucnpaBuoctsy, win « THHIT we-
ucnpasHocTs): PASPEIIIEHO, 3AITPEIIEHO.

Bri10op ycnoBus cpabatsiBanus o HeucnpaBHocTu 8. «He-
UCIPABHOCTH YaCTOTHD» ((DOPMHUPYETCS MPH MMOSBICHUN
BHYTpEHHUX CUTHANOB «HampspkeHne Ha Bcex (ha3ax HUKe
10 B» wim «4acTtoTa BHe nuamna3oHay, win «TH Hencmnpan-
HocTh»): PASBPEHIEHO, 3AITPEILIEHO.

www.bemn.by
upr@bemn.by


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

7.8.8 llogmenio «BBIXOAHBIE CUT'HAJIBI»

BBEIXOITHEIE
CUT'HAJIEI

&

CUT'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»

YeTpoiicTBO UMEET 8 BBIXOHBIX JOTUYECKUX CUTHAIOB. KaXK/IbIil BBIXOIHON JTOTUYECKUN CUTHAI
MIPOrpaMMUpPYETCs KAK CyMMa BHYTPEHHUX CUTHANIOB 110 Jioruke «MJIM». Circok curuanoB B MpUIIOKe-

auu I, Tabmmna I'.1.

CUT'HAJIEI

BBEIX. JIOTUYECKHUE

&

&

&

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

g
s

.

BJIC 8

B3 8 CPAB /.../

&

Bxoxa B moaMeHto.

KoudurypupoBanue BBIXOJHOTO JIOTUYECKOTO CHUTHAja
BJICI.

KondurypupoBanue BBIXOJHOTO JIOTHYECKOTO  CHTHaja
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 THhn Haxarrem «BBom» NpoU3BOIUTCA BLIOOD THIIA PEJIE:
/... -/ «BJIMHKEP», «ITOBTOPUTEJIb.
PEJIE 8 CUTHAJ Br100op BeIJaBa€MOT0 BHYTPEHHETO CUTHAIA.
Y Y | Cnucok curnanoB B npuwioxenuu ['*, tabmuma I7.4.
PEJIE 8 YMIYJIBC VYcTaHOBKa ITUTENIBHOCTH 3aMKHYTOTO COCTOSIHUSI pelie
T= XXXXXXXOMC (tompko ais pene ¢ Tunom IIOBTOPUTEJIB): 0...50 MuH.

1

* Curnainsl Bo3Bpara i crynenend U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>, F<|
F<< (tuna «U> Bo3Bpat», «U> Bo3BpaT <MUHB>» u T.1.) hopMupyrorcs TOIbKO, €CIH MO STUM
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 @

MHINKATOPS

&

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

Cnucoxk curHanos B npuioxenuu I, tabnumna ['.4.*

MHIOIVUKATOP1 CHUTH. Br160p BbIIaBa€MOr0 BHYTPEHHETO CUTHATIA.

VYcraHoBka cOpoca A1 MHANKATOpa MpU BXOXKACHUU B

VHIMKATOPL CEPOC MeHto «CbPOC MHIANKATLIUN»: «IA», «<HET».

CBPOC MHIO. /.../ <:D

MHIMKATOP1 CEPOC YcranoBka cOpoca [Ist HHIMKATOPA IPU BXOXKIACHHH B
«KYPHAIJI ABAPUN»: «1A», «<HET».

YcranoBka C6pOCEl AJI1 UHAWKATOpa IMPU BXOXKICHUU B

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

XYPHAII Cuc. /.../ <:D

* CurnHansl Bo3Bpara i cryneneid 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 IOIMEHIO MPOU3BOAMTCA YCTAHOBKA TEKYILMX JaThl U BPEMEHU, IapaMETPOB CBS3H U
[1apaMeTpOB YIIPaBJICHUS.

[IAPAMETPEI Bxon B moaMeHto
CUCTEMEI

IOATA XX XX :XX
BPEMA XX XX XX

T

YcTaHoBKa 1aThl/BpeMEHU

[TIAPAMET PHI

CBsI3M D Y CTaHOBKA IIapaMeTPOB CBS3U

U3MEHEHUE

NAPOJIS M3MeHeHue naposs J0CTyNa K M3MEHEHHUIO YCTaBOK,

D JaTBI/BPEMEHU B COPOCY KYpPHAIIOB.

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
IIAPOJIb
/XXXX/ D BBox napoiist 1711 KOppEKTHPOBKH YacoB.
OATA
XX .XX.XX
<:> <:D YcranoBka — yncnia, MecsIia, rojaa.
BPEMA
XX . XX . XX D
YcraHoBka — YacCbl, MUHYTBI, CCKYH/IbI.
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7.8.9.2 Hactpoiika napamMeTpoB CBsI3H

NAPAMETPH CBS3U @
BEIEOP HACTPOEK
OEIME HACTPOMKHU l|
BBEIEOP HACTPOEK @ RS485
RS485 RS485

&

ETHERNET | |

ETHERNET

IP 0. 0. 0. O.

-

OBIME HACTPOMKM
AJIPEC XXX
CKOPOCTBL  XXXXXX
BANEPXKA XXX Mc

«Ajapec» - HazHaueHne Homepa yCTpOMCTBa B CETH.
«CxkopocTtb» - YcTaHoBKa CKOpocTH ooMeHa out/cek.: «1200»,
«2400», «4800%», «9600%», «19200%», «38400%», «57600%,
«115200».

YcTaHoBKa 3a/1ep:KKH OTBETA Ha 3alIPOC BEPXHETO YPOBHS:
«0» — «100» mc

7.8.9.3 U3meHeHne napoJisi

USMEHEHUE Bxox B MeHI0.
I[IAPOJISAA D
BBEIUTE IIAPOJIb BBeaute cTapblii mapoiib.
XXXX

&

HOBEM IIAPOJIb

XXXX D

BBenute HOBBINM MapoJIb.
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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

Bxox B mogMeHI0

OJINT . [IEPUOIA
X XXXX Mc <:D
Kop, Pexum Kopg Pexum Kop, Pexum Kop, Pexum

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

lMMpumeyvaHus

1 Mpagha 2 — Konudecmeo rnepesanucbi8aeMbiX OCyuUinoepamm
2 pagha 3 — [numenbHocmb Kax 0ol ocyurnogpammbi

&

OJIUT . NPEOSANNCHU

XXX % D

<

JUTUTeNnbHOCTh 3alMCH 10 aBapuH (tnPEA3ANKMCH HA PUCYHKE
7.2), B IpoI1ieHTax OT 00IIel JUTUTETbHOCTH 3aIHCH.
3navenue napamerpa: ot 0 10 99 %.

3HaYCHUS napameTpa «DUKCALUI»:

a) «Ilo mepBoii aBapum» (cM. pUCyHOK 7.20);

0) «Ilo mocnennel aBapum» (CM. pUCYHOK 7.2B).
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MNMycku ocuunnorpada

NG—

[
»

i i i i t
: dUKCUpyeMbli OTPE30K BPeMEHM
: / V! Py | P | P <:| dukcauyusa no nepBon aBapum
! ! ! ! R
tnpemzanmucul L i : i ; ® . "t
< > . . | tsanmcu nkcaums no nocrnegHen asapumn
T
I 1 1 1
1 1 1 k
i i i | >t
tnPEn3AnucH | ! .
< > t3anmcu .| Pukcupyembin

OTPE30K BPpEMEHN

0)

Pucynok 7.2 — IlosicHeHus k 3HaYeHUsIM napameTpa «Pukcanus»

Buumanmue: npu nepezanucu ycmaeok ocyunnozpammel cmuparomesn !

[Turanue cxemsl namsaTH ocuuiuiorpaga MP5 ocymiecTBisieTcst OT HAKOMUTENBHBIX KOHEHCATO-
poB. Ilpu orcyrcTBuM BHewmHero nutaHuss MP5 koHzeHcaTopbl o0ecrednBaloT COXpaHEHHE OCLUILIO-
rpaMM Ha cpok He MeHee 24 4. IIpu paspsiie KOHAEHCATOPOB JAaHHBIE OCLHMILIOTPaMM TEPSIOTCS, MpU
3TOM:

- ycTpoiictBo M5 B skypHaiie cucteMsl (popmupyet 3anuck «Ilotepst taHHBIX ocmiiorpagday, Ko-
TOpasi He SABJSETCS MMPU3HAKOM TIOJIOMKH WJTH HEMITAaTHOU paboThI YCTPOUCTBA M HE TpedyeT cOpoca.

7.8.11 IlapameTpbI JIOTHKH

INIAPAMET PEI Bxox B mogMeHto

JIOTUKAN D

COCTOAHUE JIOTUKU

Cocrosinue noruku: «3amnyiieHa»; «OCTaHOBIICHAY;

SANVIEHA «Ommbka»
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[Iporpammusbiii kintou 1: «/la», «Her»

[Iporpammusiit kimou 16: «/la», «Her»

7.9 Kondurypanusi ycTpoiicTBa ¢ HCNOJb30BaHHEM JIOKAJIBLHOT0 HHTepPPeiica

Hactpoiiku koHdurypauuii ycrpoiictBa MP5 MOXHO Takke OCYHIECTBUTH NpPH MOMOIIU IPO-
rpamMmmHOTO oOecrieueHus «YHuKon». Pa3paboTky GyHKIMK ¢ MOMOIIBIO CBOOOAHO-TIPOTPAMMHUPYEMOI
JIOTUKH MOKHO OCYILECTBIISITh TOJIBKO C IPUMEHEHUEM Nporpammsl «Y HUKoB».

Ocy1ecTBUTh COEAUMHEHHE YCTpoicTBa U nepcoHanbHoro komnetorepa (I1IK) moxxHo mocpen-
CTBOM MOAKIIOUEHHsI LIHYypa coeAMHUTENbHOro co ctopoHsl ITK k nopty USB-2.0, pacnonoxkeHHOMy Ha
IepeiHel MaHenu Kopllyca TepMUHala 3alluThl SHeproodopynoBanuss MPS npunoxxenue A, pucyHOK
A.1. s nonkitouenus yepe3 nopt USB-2.0 Heo6xoaumo 3a1aBaTh HOMEp yCTpoiicTsa 1.

s npasuiibHO# padoTsl 10 «YHUKOH» ¢ ycTpoiicTBOM 5 HE0OX0MMO YCTAaHOBUThH OJUHAKO-
BYIO CKOPOCTh 0OMEHa JIaHHBIMH B ITpOrpaMMe 1 MUKpomporieccopuoM pene (nmoamerto «ITAPAMETPbBI
CUCTEMbBI», nactpoiika napaMeTpoB 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 BEpTUKAJIbHOW MaHesu, 1Bepu pesieiiHoro orceka KPY unu Ha no-
BOPOTHOM pame ¢ NOMOIUIbIO YETHIPEX BUHTOB.

[IpucoearHenue 1enei ocymecTBISETCs ¢ TOMOIIBIO KIIEMMHBIX KOJIOJOK IPYKHHHOTO M BUHTO-
BOT'O (JUI TOKOBBIX BXOJIOB) TUIIA — JMAMETPOM 4 MM I HPOBOJOB cedeHueM 10 2,5 Mm?. Jlomyckaercs
UCIOJIb30BaHUE KaK OJIHO-, TAaK ¥ MHOTOXMJIbHBIX MPOBOJAHUKOB. Heo0X0a1MMO POM3BOIUTH 3aUUCTKY
M30JISLUY TPOBOJHUKA Ha JIUHY (6..10) mm. [IpoBoaHMKY B Ipy>KUHHBIX (puc.8.1 u puc.8.2) 1 BAHTOBBIX
(puc.8.3) KIIEMMHBIX KOJIOAKAX MMOJACOSAUHSIIOTCS C MOMOIIBIO OTBEPTKH.

Pucynok 8.1 Pucynok 8.2 Pucynok 8.3

DJEeKTpUYECKOe COMPOTHBIIEHUE MEX/Y MPUCTIOCOOIEHUEM Ui 3a3eMJICHUS M KaXI0M AOCTYI-
HOM PUKOCHOBEHUIO METAININYECKOW HETOKOBEAYIIEH YacThI0 YCTPONCTBA JOJKHO ObITh He Oosnee 0,1
Owm. ITpucnocobnenue ais 3a3eMIIEHUS] YCTPOUCTBA HE JOIKHO UMETh JTAKOKPACOYHOTO MOKPBITHSL.

[Ipu BHeHIHEM OCMOTpE YCTPOHCTBAa HEOOXOAUMO YOEIUTHCS B LIEJIOCTHOCTH IJIOMO M KOpITyca,
OTCYTCTBUH BUJUMBIX NOBPEKJICHUN U 1e(PEKTOB, HATMUUU MAPKUPOBKU.

[Ipu nonave nuranus Ha MPS y6enuTbcsa B HAIMYUU MTOJACBETKH CBETOJIMOIHOTO JUCIUIES U TO-
SIBJICHUM TIEPBOT0 KaJpa MeHto. [Ipu OTCYTCTBMM HaXKaTUH Ha KJIaBHATypy B TeUEHHE 3 MHH, [TOJICBETKA
CBETOJMOJIHOTO JucIuies racHeT. [lpu mepBomM HaxaTuu Ha JIOOYI0 KHOIKY YIPaBJICHHS BKJIIOYAaeTCs
IIOJICBETKA CBETOIMOIHOTO TUCIUIES, TIPY TOCIEAYIOIINX, TOJKHA TPOUCXOJUTh CMEHA KaJIpOB HA CBETO-
JTMOJTHOM JTUCIUIEE B COOTBETCTBUU C KApTOM MEHIO.

MPS5 npoBoAUT HENPEPHIBHYIO CAMOIMArHOCTUKY. B cityuae oOHapykeHUst HEHMCIIPaBHOCTH OyieT
copMHpOBaHa 3amuCh B )KypHaie coobITrii 1 3aroputcs uHaukarop 16 KOHTPOJIb (cMm. pucynok 7.1).
CocTosiHME YCTpOMCTBA, HAIMYME WM OTCYTCTBHUE HEUCIIPABHOCTEN OIpENeNsieTcs MyTEM MpOCMOTpa
MEHIO «JluarHoctuka.

B cnyuae BbinonHeHus cucreMbl P3A Ha MOCTOSHHOM OINEPAaTUBHOM TOKE JJIs IPABHJIBHOM pa-
00THI ycTporicTBa KoHTpoJis u3oisinuu (YKHW) Heo0X0IMMOo HCTIOIB30BaTh PE3UCTOPHI, MOIKIIOYaeMbIe
NapajuIesIbHO TUCKPETHBIM BXoJaM. Pekomenayercs npu Hactpoiike YKU Ha:

- 20 kOM ucrnosib30BaTh Pe3UCTOphI 15 KOM;

- 40 xOm ucnonp3oBath pe3uctopsl 30 kKOMm.

Tepmunan 3amute sHEproodopynosanus MPS5, I1O 73 115 www.bemn.by
OAO «bemnekTpoMoHTaxHaIaaKa», MUHCK upr@bemn.by


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

9 TEXHUYECKOE OBCJIY’KUBAHHUE

9.1 B nanHOM pasjene onpeesieHbl BUbI, IEPUOUIHOCTh H 00bEMBI TEXHUYECKOTO 00CTYKH-
BaHMS TEPMHHAJIA 3aIIUTHI YHEproodopyaoanuss MPS5 IlnanoBoe Texauveckoe oocmyxuBanue MPS
CJIeTyeT 10 BO3MOXHOCTH COBMEIIATh C MPOBEICHUEM PEMOHTa OCHOBHOTO 000pymoBanus. [1pu mpoBe-
JICHUY TEXHUYECKOTO O0CTY)KHBaHUS AOKHBI coOimoaarhes TpedoBanus [1YD u I1Th, a Takxe un-
CTPYKLUH IO TEXHUKE 0€30I1aCHOCTH MPEANpUATHUs, 3KCIuTyaTupyromero MPS.

9.2 C nepuoan4HocThIO 1 pa3 B 3 Mec. Ha MOACTAHUMSAX C ISKYPHBIM IIEPCOHATIOM U HE PeXxe
OJTHOT'O pa3a B TOJ1 @ Ha MOJCTAHIUAX 0€3 Ie)KYypHOTr0 MepCoHaja CiIeyeT MPOU3BOIUTh BHEIIHUI
OCMOTp YCTPOUCTB (TEXHUYECKUH OCMOTP), KOTOPBIH BKIIIOYAET B ceOsl:

- BbInosiHeHue TpedoBanuit [1YD u apyrux pyKoBOASIINX JOKYMEHTOB, OTHOCSIuXcsa K MP5S, a
TaKXe COOTBETCTBUE YCTPOICTBA NIPOEKTY U PEATIbHBIM YCIOBUSAM pabOThI;

- IPOBEPKY OTCYTCTBUS MEXaHUUYECKUX MOBpEXACHU MPS 1 moBpexaeHnii 301K €ro Bbl-
BOJIOB;

- YAQJICHHE NBUIU C IOBEPXHOCTU U BHYTPH YCTPOMCTB;

- IPOBEPKY OTCYTCTBHSI IOTEKOB BOJIbI (B TOM UHCJIE BBICOXIIINX ), HAJIETA OKUCIIOB HA METaJLIN-
YECKHUX ITOBEPXHOCTSX;

- OCMOTP BCEX MEXaHUYECKHUX U MIEKTPUUECKUX COCAUHEHUN U 3aTKEK KPENEKHBIX COCIUHE-
HUM;

- IPOBEPKY Ka4eCTBA JIaKOKPACOYHBIX IIOKPBITUI U MapKupoBKH MPS5;

- IPOBEPKY BCEX MPOBOJIOB U Kabesel Ha MpeMeT UCTUPaHUs, N3JI0Ma, H3HOCA U IPYTHUX MOBpe-
KICHUH, IPOBEPKY Ka4eCTBA MAsHbIX COCINHECHNN;

- OCMOTp COCTOSIHUSI ¥ IIPABUJIBHOCTH BBINIOJIHEHUS 3a3eMieHus MPS.

IIpumeyanue — BHyTpeHHHI OCMOTP YCTPOMCTB BBIITOJIHAETCS IIOCIE UCTEYEHUS TAPAHTUHHOTO
CPOKa JKCIUTyaTalluH.

9.3 TIpoBepka npu HOBOM BKJIFOUEHHUH (HaialKa) MPOU3BOIUTCS MpHU BBOJAE B padboTy MPS nnu
IIPU PEKOHCTPYKIIMU YCTPOICTB peneifHoil 3amuTsl 1 aBToMaThku (P3A) Ha neiicTByromeM o0bekTe U
BKJTFOYAET B CeOsI CIIeyIONIMEe BUIBI paloT:

a) TpeHupoBka, — Mpou3BOAUTCA pu nojaue Ha MP5 (B Teuenue 3 — 4 cyT.) HanpsKEHUs orle-
PaTUBHOTO TOKA, a TAK)KE pPabOUMX BXOAHBIX TOKOB M HalpsbKeHUH. MP 10IKHO OBITH BKIIFOUEHO C Jeii-
CTBHEM Ha CUTHAIIM3ALINIO;

6) BHemHuit ocMOTp B COOTBETCTBUH € 1I. 9.2;

B) I3MepeHue aIeKTpuYecKoro CONpOTUBICHUS U30JISIUN U UCTIBITAHNUE DIIEKTPUIECKON MTPOY-
HOCTH U30JISIUU (B COOTBETCTBHUH C Pa3JIETIOM 2);

r) [IpoBepka u HacTpoiika KOH(UTYpAIIUN YCTPOHUCTBA B COOTBETCTBUU C MTPOEKTOM (OCYIIECTB-
JISieTCsl ¢ KJIABUATyphl UJIU 110 JIMHUU CBA3H);
n) [IpoBepka 3HauU€HUI TOKOB, NOJJAHHBIX OT IOCTOPOHHETO UCTOYHMKA, SBJISIOIIETOCs KOH-
TPOJIBHBIM CPEJCTBOM 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, IPU 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 HecpabaTbIBaHUA 3aUTHI B IEPBOM U CpadaThIBaHUS — BO BTOPOM CITy4asix);
- JUTsl KOHTPOJISL yCTaBOK IO BpEMEHU cpabaThIBaHUs M0J1aBaTh TOK, paBHBIN 1,3 3HaUeHUS
yCTaBKU CpabaThIBaHUS;
- JIIS 3aIUT C 3aBUCUMOM XapaKTePUCTUKONW HEOOXOAMMO MPOBEPATH 4 WK 5 TOUYEK XapaKTe-
PUCTHK;
3) KonTponupoBarh cOCTOSIHUE CBETOMOIOB IIPU CpabaThIBAaHUH;
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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 kOMMyTarimoHHY0 anmnaparypy (1mo mecty yctaHoBku MP u nu-
CTaHIIMOHHO);

H) [IpoBepka MpaBUIIBHOCTH JACHCTBUN YCTPONCTBA ITPU UMHUTAIIMN BCEX BO3MOXKHBIX BUI0B K3 B
30HE U BHE 30HBI €r0 JCHCTBUS;

n) [IpoBepka ¢ynknuii aBromatuku, — AIIB, YPOB3, ABP;

p) [IpoBepka B3auMOJEHCTBUS KOHTPOJIUPYEMOTO YCTPOICTBA C JPYTMMH BKJIFOUEHHBIMU B pa-
00Ty BHEITHUMH 3aLIUTaAMHU;
¢) [IpoBepka yHKIMM perucTpanuy BXOAHbBIX MapameTpoB MP5;
T) [IpoBepka QpyHKIIMN caMOIUarHOCTUKY MPH MOAKIIOYCHUN TUTAHUS;
y) IIpoBepka ycrpoiicTBa pabouyuM TOKOM:
1) IIpoBepka UCIPaBHOCTH TOKOBBIX LENEH MyTEM U3MEPEHNS BTOPUYHBIX BXOJAHBIX TOKOB B

¢dazax u no Hys’eBOMY (4eTBEPTOMY) KaHATy TOKa;
2) [IpoBepka Toka npsiMoii, 00OpaTHOM K HYJEBOU M1OCIIE0BATEIBLHOCTH.

9.4 TecToBbIif KOHTPOJIH (OTIPOOOBAHME) YCTPOUCTB PEKOMEHIYETCSI IPOBOIUTH €KEHECIbHO Ha
MOJICTAaHIUAX C JAEKYPHBIM IIEPCOHAJIOM, a Ha MOACTAaHIUAX 0€3 JEKYPHOI0 IEPCOHANA HE PEXKE OHOTO
paza B 12 mec. Bo Bpems TecTOBOro KOHTPOJISl IPOBOAUTCS TPOBEPKA PAOOTOCIIOCOOHOCTH YCTPOHCTBA
MyTEM €ro onmpoOOBaHMs ACHCTBUEM 3aIIUTHI HA KOMMYTAIIMOHHYIO anmapatypy. [IpaBuibHoe nericTBre
MP B TedeHue 6 Mec. 10 cpoka ornpoOoBaHUS MPUPABHUBAETCS K ONpoOoBaHui0. Heo6xoauMocTs u me-
PUOAMYHOCTD MTPOBEICHHS TECTOBOT'O KOHTPOJIS ONIPEACIISIIOTCS MECTHBIMU YCIIOBUSMH M YTBEPK/1a-
I0TCA TJIABHBIM MHXKEHEPOM IPEIIpUSITUS, SKCILTyaTupytomero MPS5.

9.5 Tlepssiii npodunakTuyeckuit KoHTposib MP npoBoauTes yepe3 12 — 15 mec nmocne BKiItoYe-
HUS yCTPOUCTBA B padOTY B IIENIAX BBISIBICHUS U YCTPAHEHUS MIPUPAOOTOUYHBIX OTKA30B, BO3HUKAIOIIUX
B HAYAJILHBIN MEPUO/T dKCIuTyaTanud. [Ipu mepBoM npodriiakTMIecKOM KOHTPOJIE MPOBOIATCS TIPO-
BEpKHU B COOTBETCTBUU C 1. 9.3 (0, B, T, I, 3K, U, I, M, P, T, ¥).

9.6 IlpodrrakTHyecKoe BOCCTAHOBIICHUE MMPOU3BOIUTCS HE PEKE OAHOTO pasa B 3 rojia ¢ 1ebI0
IIPOBEPKH UCIIPABHOCTH YCTPOMCTBA U €r0 LeNel MOAKIOYEHHsI, COOTBETCTBUS YCTABOK U XapaKTEpH-
ctuk MP 3aganssiM 1 nposepku MP B nienom. Ilpu npodunaktuueckoM BOCCTAaHOBIECHUH MPOBOJASATCS
MIPOBEPKH B COOTBETCTBUH ¢ 1. 9.3 (0, B, T, A, K, U, 1, M, 11, p, C, T, y). MlclipITaHUe H30/111UU TPOBO-
nutcest HanpsbkenreM 1000 B mepemeHHOro Toka B T€UEHHUE S5 ¢ UM METaOMMETPOM MOCTOSIHHOT'O TOKa
BBIXOJIHBIM HamnpsikeHuem 2500 B.

9.7 BHeouepeiHas MpoBEpKa MPOBOJIUTCS MPU YACTUYHBIX U3MEHEHMSIX CXEM WM PEKOHCTPYK-
IIUU YCTPOUCTB pesieiiHON 3amuThl U aBToMatuku (P3A), mpu HE06X0IMMOCTH U3MEHEHUS YCTaBOK MU
xapakTepucTuk MP, a Takxe JJ1s1 yCTpaHeHUsl HeI0CTaTKOB, 0OHAPY>KEHHBIX IIPU MTPOBEIEHUH OIIPOOO-
BaHUS.

9.8 IlocneaBapuiiHas mpoBepKa BIMOJIHAETCS I BBISICHEHUS IPUYMH OTKA30B (PYHKIIMOHUPO-
BAHMS WIH HESACHBIX IEUCTBUI ycTpolcTB P3A.

9.9 BreouepenHas u nocieapapuiiHas IPOBEPKH MPOBOJATCS IO IPOrpaMMaM, COCTaBIEHHBIM
ciyk00i1 P3A, yTBepk1IEHHBIM IIaBHBIM MH)XXEHEPOM MPEPUITHSL, SKCITyaTupytouiero MPS.
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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 HEHANPABJIEHHONH MAKCUMAJILHOI TOKOBOH 3a1IUTHI
MT3)

Pacuder ycTaBOK CTyNEHUATHIX TOKOBBIX 3aIIUT PEKOMEHYETCsl HAaUMHATh ¢ HanboJiee YyBCTBH-
TEJIbHOM CTyINeHH, T.e. MT3.

Toxk cpadarsiBanns MT3 BeiOMpaeTcs 110 TPEM YCIOBUSAM:

- HecpabaThIBaHMsI 3aUThl 2P3 npu cBepXTOKax NmocieaBapuitHbIX MEPerpy3ok, T.e. Mocje oT-
KJIFOUCHHSI KOPOTKOTO 3aMbIKaHHUs Ha MPebLayIeM deMeHTe (pucyHok 10.1);

(|

2P3 n2 I 1P3 ni é
'

—J
nocnenyw wHi ﬁ npeaLAyWHA

Pucynok 10.1 — Pacuérnas cxema /i BbIOOpa YCTaBOK pesieitHoit 3amuTsl (P3)

- COIIACOBAHMS YyBCTBUTEIBHOCTHU 3alUT MOCIEAYIOLIEro U npeablaymiero snemMentos (JI2 u JI1
Ha pucynke 10.1);

- obecneueHus J0CTaTOYHON YyBCTBUTENbHOCTH ITpH K3 B KOHIIE 3amuIaemMoro 31eMeHTa (oc-
HOBHasl 30HA) U B KOHIIE KaX/I0T'0 U3 MPEAbIYIINX 3JIEMEHTOB (30HBI AaJbHETO PE3EPBUPOBAHUS).

ITo nepBomy U3 3THX yciaoBul Tok cpadbarsiBanust MT3 Ha JI2 BeiOMpaeTcs 0 BbIpaXKEHUIO:

k, -k
IC.3 = % Ipaﬁ.«wakc’ (1)
B

rae Ky — koaddunuenT HagexuocTH HecpadareiBanus 3amuTh (K =1,1+1,2);

kg — koapurmeHT Bo3Bpara MakcuManbHbIX perne Toka (Kp=0,95);

Kcsm — k03¢ dumeHT camo3anycka Harpy3KH, OTPaKaloNMi yBeTudeHUue pabouero Toka lpas.vaxe 3@
CUET OJIHOBPEMEHHOTO IyCKa BCEX TeX 3JICKTPOJBUTATENEH, KOTOPBIC 3aTOPMO3UIIMCH TPU CHIKCHUH
HaINPSDKCHUS. BO BPeMsi KOPOTKOTO 3aMbIKaHus. [Ipy OTCyTCTBHH B COCTaBe Harpy3KH 3JIEKTPOJIBHTA-
tenei HanpsbkeHueM 6 kB u 10 kB u npu Bpemenu cpabateiBanust MT3 6o:1ee 0,3 ¢ MOXKHO IPUHUMATD
3Hauenus Kesp>1,1+1,3.

MakcumanbpHble 3HaueHus1 KoddduimenTa camosarycka Mpyu 3HAYUTETBHON J10JI€ AIIEKTPOABUTA-
TEJILHOM Harpy3KU OMPEICIISIFOTCS PACUETOM ISt KOHKPETHBIX YCIOBU, HO 00s13aTeIbHO TpH HanboJliee
TSDKEJIOM YCJIIOBHH MyCKa MOJHOCTBIO 3aTOPMOXKEHHBIX AJICKTPO/IBUTATEINIECH.

[To ycroBHIO COTTIACOBaHSI YyYBCTBUTEIBHOCTH 3aIIUT MOCICIYIOIIETO (3AIUIAeMOr0) U TPE/IbI-
AYIIUX 3JIEMEHTOB TOK CpadaThIBaHMsI OCIEYIONIeH 3aIHTHI |c 3 nocn. BRIOMPAETCSI TIO BHIPAXKEHHIO:

k n N-n

H.C.

Ic.3.n0m. 2 k z Ic.3.npeo.,|fta}<c(n) + z Ipa6.MaKc(N—n) ' (2)
P 1 1

rie Kh.c — koahduImeHT HaIe)KHOCTH COTJIaCOBAHUS, 3HAUCHHST KOTOPOTO 3aBHUCAT OT THUIA TOKOBBIX peJie
U npuHumaromes  npeoenax om 1,1 npu coenacosanuu 3auium ¢ mepMuHaIOM 3aujumsl 3Hep20ooopy-
oosanusi MPS5, pene muna PT-40, PCT u m.n. oo 1,3+1,4 npu coenacosanuu 3awum c peie npsamozo oel-
cmeusi muna PTB;
kp — kO3 duIMEHT TOKOpacTpeieCHNs, KOTOPBIH YYUTHIBACTCS TOJIBKO MPU HATHYMH HECKOJIbKHUX
MCTQHHUKOB NMUTAHUS, a IPU OJTHOM HCTOUYHHKE MUTAHUS paBeH 1;
| s speo.axe(ny — HAMOOIBIIAS M3 TEOMETPHUESCKUX CYMM TOKOB CPabaTHIBAHUS MAKCHMAIbHBIX TO-
KOBBIX 3aIIUT MapaiienabHo paboTaloIMX NPeIbIAYIIUX 3JIeMEHTOB N (CM. PUCYHOK 2); IPU pa3HUIIE
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MEXTy yriamu ()a30BOTO CIBUTA HAMPSHKEHUS W TOKA IS BCEX MPEABIIYIINX JIEMEHTOB N He 6omee 50
IpalyCoB IOMYCTHMO apu(METUUECKOE CI0KEHNE BMECTO T'€OMETPUUYECKOTO;

N-n
ZI pabacN—n) — TEOMETPUYECKAas CyMMa MaKCHMMAIbHBIX 3HAYEHHH DPabOYMX TOKOB BCEX
1

npenpinymux 3aemMeHToB (N), 3a HCKITIOUeHUEM TeX, ¢ 3allluTaMU KOTOPBIX TPOM3BOJUTCS COITIaCOBaHNE
(n); mpu MPUMEPHO OJHOPOJIHOM HATPy3KE JOIMYCTUMO apH(PMETHIECKOE CIOKEHUE BMECTO T€OMETpHYEC-
CKOT'0, YTO CO3J1a€T HEKOTOPBII pacyeTHbIH 3amac.

Pucynok 10.2 — Cxema 31eKTpHUECKOM CeTH ¢ MapajyiebHO paboTarOIUMK MPEABITYIIMMH 3JIe-
MeHTaMu 3, 4 u 5-7, nosicHAro11ast yciaoBue (2) cornacoBaHus YyBCTBUTEIBHOCTH MaKCUMAJIbHBIX TOKOBBIX
3aLIUT NOCIEAYIOIUX U MPEABITYILUX JIEMEHTOB.

Hampumep, mis kaxnoi u3 npeapimymmx auHui 2-7 (pucyHok 10.2) 3HadeHus: pabodero Toka
Ipa6.maxe=100 A; TOK cpabaTbIBaHUs y 3aLIUT JUHUHN 2-7 TakKe OJJUHAKOB:
lc3=300A. |
Torna Z |cl3lnpeo_(n1¥1a1<chaano Ul TUHAT 5-7:
1

n

3
Z Ic.3.npe<).,wakc(n) = ; Ic.3.npez).MaKc(3) = 3 : 300 = QOOA’

1

N-n
COOTBCTCTBECHHO Z Ipaﬁ.,waxc(N—n) PACCUUTBIBACTCA IJId JIUHUMI 2-4:
1

N-n 6-3
Z Ipab'.MaKc(N—n) = z Ipa6.ﬂ1alcc(6—3) = 3 100 = 3OOA
1 1

Tok cpabaThiBaHUsT MAKCUMAIbHONW TOKOBOM 3aIlUTHI MOCIEAyroMIeH JuHnu 1 o ycnosuio (2)
npu Knc = 1,1 momked ObITh

lcs >1,1 - (900 + 300) > 1320 A.

N3 mony4yeHHBIX 110 BhIpakeHusM (1) 1 (2) 3HaUeHMI TOKOB cpabaThIBaHUS 3alTUTHI BHIOMPAETCS
HanOoJIbIIIEE, A 3aTEM OIpeielsieTcst TOK cpabarbiBanus peie Icp. (119craBka o Toky):

lep =lcs Kex (3
rae lc3— Tok cpabaThiBaHus 3aIIUTHI, A (IEPBUYHBIN);
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Kcx — k03 pUIIHEHT CXeMBbI, TTOKA3bIBAIOIIUI BO CKOJIBKO pa3 TOK B pelie OOIIbIIE, YeM TOK BO BTOPHY-
HOW 0OMOTKE TpaHcopMmaTopa TOKa MPU HOPMATIBHOM CUMMETPUYHOM pEKUME pabOThl 3alIUIAEMOTO
3JE€MEHTa, MPU CXEMaxX BKJIIOUEHHS HU3MEPUTENbHBIX pesie Ha (a3Hble TOKM (MOJHAS W HETmoJHas
«3Be3/1a»), 3HaUeHUEe 3TOro Kodpuuuenta paBHo 1, a 15 CXeM, TAe U3MEPUTEIbHBIEC Pelie BKIIIO-
YeHbI Ha PA3HOCTH (Pa3HBIX TOKOB (HapUMep «TPEyroJibHUK») paBHO 1,73;

VYcTaBKM 3alIUT OT MOBBIILEHUS TOKA lyer BBOASTCA B yCTPOMCTBO B OTHOCUTEIBHBIX €IMHUIIAX I10
OTHOILIEHHUIO K HOMHUHAJIbHOMY IIEpBUYHOMY TOKY TpaHchopmaTopa Toka Inom:

I
__lcp
chm - I (4)
HOM
Onenka 3¢ (eKTUBHOCTH 3aIIUTHI TPOU3BOAUTCS C MMOMOIIBIO KO (UIIMEHTa YyBCTBUTEIHLHOCTH

k'-in .

K _ _ pmun , (5)
c.p

r7ie lpywn — MUHMMaIbHOE 3HAUYEHHE TOKA B pejie IPU HaMEHee OaronpUsITHbIX
YCIIOBUSIX, A.

[Tpu onpeneneHun 3Ha4eHUs 3TOr0 TOKa HEOOXOIMMO YUUTHIBATh BUA U MecTo K3, cxemy BKItoue-
HUSI U3MEPUTEIBHBIX OPTaHOB 3aIUTHI, a TAK)XKE PEaTbHO BO3MOXKHBIE MUHUMAJIbHBIC PEKUMBI pa0OThI
MUTAIOIIEH SHEPTOCUCTEMBI, IPU KOTOPBIX TOKU K3 MMEIOT HauMeHbllee 3HaYEeHUSI.

MunuMalibHbIC 3HaUEHUS K0 (PHUIIMEeHTa YyBCTBUTEIHPHOCTH 3aIIUT JOJDKHBI OBITH HE MEHEE YeM
Tpedyercsa [1YD. Hanpumep, 11 MakCUMalbHOW TOKOBOM 3allIUTHI OHU JOJDKHBI ObITh HE MeHee 1,5 npu
K3 B ocHOBHOI#1 30H€ 3auThl 1 0K0J10 1,2 ipu K3 B 30Hax JajbHEro pe3epBUPOBAHUS, T.€. HA IPEIbIIYILINX
(HIDKECTOSIINX ) DIICMEHTAX.

10.1.2 Pacuér TokoB cpabdaTpiBanus HanpaBjeHnoii MT3
Tok cpabareiBanus HanpaBieHHO MT3 BeIOMpaeTcs MpaKTUYECKU TOYHO TAK)Ke Kak U JIJIsl HeHa-
MpaBJIeHHOM, HO B ¢opmyie (1) mpu onpeneneHnn MakCUMalIbHOTO pabodero Toka | MOYKHO Y4H-

pab.makc

TBIBATh TOIBKO MaKCHMAaITbHBIN PEXKUM, COOTBeTCTByI-OHII/II\/'I HaIpaBJICHUIO MOIMHOCTHU OT LIIWMH B JIMHUIO.

10.1.3 Bb16op BpeMeHHU cpadaThbIBAaHUS M BPEMSITOKOBOI XapaKTePUCTHKH
MT3

Beiepkka BpeMeHU 3aiuThl mocieayromei tuauu JI2 (pucynok 10.1) BeiOupaercs Gosblneid,
4eM y 3alUT OPEabIAYIINX 3JIEMEHTOB, Hanpumep, JuHuu JI1:

tC.3.1'lOCJ'I= tC.3.1'lp€)1.+ At 1 (6)

rac At — CTYIICHBb CCJICKTUBHOCTU WJIN CTYIICHb BPCMCHH.

3nauenue At onpenensiercs o hopmyie:
At = to.M.+tp.nocn.+tp.npez[.+t3an ’ (7)

rae to.u. — moaHoe BpeMs oTkiItoueHns K3 BbIKiIroyaTeneM oT mogadyu
ONEPATUBHOTO TOKA Ha 3JIEKTPOMArHUT OTKJIFOUEHUS 10 OKOHYAHMS
raireHus IyTH ¢ yaéTtom pa3zdopoca mo Bpemenn =10 %;

tp.nocn. U tpnpen. — BpEMeEHa paz0Opoca 3aluT, TOCISAYIONIEH 1 MPeabLTyIIeH
(Bpems pazbdpoca st MP5 t,=50 mc);
tsan — BpeMs 3amaca.
HepocratkoM MakcCMMalTbHBIX TOKOBBIX 3allIUT SIBIISIETCS] «HAKOILJICHHE)» BBIAEPKEK BPEMEHH, OCO-
OEHHO CYIIECTBEHHOE JIJIsl TOJIOBHBIX 3JIEMEHTOB B MHOTOCTYIIEHUATHIX dJIEKTPUUYECKUX ceTsax. [Ipumene-
HHUE 0oJiee TOYHBIX MU(GPOBBIX peje MO3BOISET CHU3UTH CTYICHH CENeKTUBHOCTH. /[1a 3awum Ha
ycrpoiictBe MP5 moorcno npunumams cmynenu cenexkmuenocmu At=0,2 ¢ (npu yciouu, umo Ha 6cex
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CMENCHBIX TUHUAX UCNOTIL3YIOMCS NOOOOHbBIE pelle C He3a8UCUMBIMU BPEMAMOKOBbIMU XAPAKMEPUCTU-
Kamu u 0OHOMUNHbvle 8bIKII0Yament). B ocmanvuulx cayuasx npu co2nacos8anuu ycmasox no 6pemetu ¢
MUKponpoyeccopHulmu ycmpoucmeamu P34 pexomenoyemcs npunumames cmyneHs celeKmueHoCmu pas-
Hoti 0,3 c.

Ilpu coznacosanuu MuKkponpoyeccopHou 3auumasl ¢ 3auwumamu, UCHoasb3ytouwumu pene PB u IB-
110 u 120 (npeoenvt usmepenuii 1,3 u 3,5 C) unu ¢ 3awumamu, umerouumu NOIYNPOBOOHUKOBbIE OP2AHbL Bbl-
oepoicku 8pemenu, npurumaemcs 3uaverue At = (0,3+0,4) c.

Ipu coenacosanuu epemsamoxoguix xapakmepucmux ycmpoticmsea MP5 ¢ xapakxmepucmuxamu npeoo-
Xpanumernel peKomMeHOyemcs npuHumMams cmynens cenekmuerocmu 0,4 c. s 3auum c snekmpomexanuye-
CKUMU pefie, UMEIOWUMU 3a8UCUMYIO XapaKkmepucmuxy epemenu cpabamoieanus, At=0,5 ¢ (PT-80, PT-90) u
At=0,7 ¢ (PTB).

B psae cnyuyaeB cymiecTBEeHHOE CHIDKEHUE BpeMeHH OTKiIoueHust K3 gocruraercst myrem uc-
MOJIb30BaHUS TOKOBBIX 3aIlIUT C 00PaTHO3aBUCUMBIMU OT TOKa BPEMSATOKOBBIMU XapakTepuctukamu. [lpu
OJTHOM U TOM K€ 3HaueHuH Toka K3, mpoxonsiiero yepe3 JBe CMEKHBIC 3aIUTHI C PAa3HBIMU TOKAMH
cpabaThIBaHUs, ITH 3aIUTHl UMEIOT PA3IMYHOE BpeMs cpabaThIBaHUS MO MPUYMHE Pa3HON KPaTHOCTHU
TOKa B MX M3MEPUTEIbHBIX OopraHax. Mcrnonbp3oBanne 00paTHO3aBUCHMBIX BPEMATOKOBBIX XapaKTe-
PUCTHK peJie MO3BOJISET JIYUIle COTJIacoBaTh BpeMsl ICHCTBUS MOCIEAYIONICH pesieifHON 3alUThI C IPe/IbI-
JYLIUM 3alIUTHBIM YCTPOWCTBOM C 3aBUCUMON BPEMATOKOBON XAPAaKTEPUCTHKOM.

['paduku 3aBUCHUMON BpeMITOKOBOI XapakTepucTuKa mpuBeaeHbl Ha pucyHke 10.3a.

[Tpu BbIOOpE 3aIIUTHI C 3aBUCUMOMN OT TOKA BBIJEPKKON BpEMEHH, BpeMs cpabaThIBaHUs tep, MC,
omnpeaensercs GopMynoii:

oo L0k (7a)

rie K — ko uImeHT, XapakTepu3yroIHid BUI 3aBUCUMON XapaKTePUCTUKU
(mpunumaet 3HaueHus ot 0 1o 4000);
lex - BXOIHOM (ha3HBIN TOK YCTpPOICTBa,
lcp — BeTMUMHA TOKa YCTaBKH 3aBUCUMOM OT Toka ctyneHn MT3.

3aBucuMas BpeMsTOKOBAsl XapaKTePHCTUKA

20 1

18

16

14

12

s 10 =
* AN Lf koo
8 -1
\ 1" —
\ A | k=1333
6 o ="
\ _————
s h g L1 k=800
N it <— __-—-—‘—_—__
\ N | \\~§ _-———"—'_-——
2 b —
N~ I —

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
1/Iep

Pucynox 10.3a — I'paduku 3aBUCHUMON XapaKTEPUCTHKU
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[MP1] MP2] g [MP3] MP4 B

A

Pucynok 10.36 — K BeIO0opy ycTaBoK 1o BpeMeHU HampaBieHHbIXx MT3.

I1pu pacuéme epemenu cpabamviéanus nanpasnennou MT3 pyKOBOJICTBYIOTCS BCTPEYHO-CTYIICH-
yaThIM pUHIUMIIOM. Bee 3amuThl pazouBaroTcs Ha aAge rpymnmsl (MP3, MP1 u MP2, MP4, cm. pucyHok
10.36), He cBA3aHHBIE MEXAY COOOH BBIIEPKKAMH BpEeMEHH. B mpenenax KakIoW IpymIibl BBLACPIKKA
BPEMEHHU BBIOMPAIOTCs KaK Y HeHanpasiieHHoH MT3 1o cryneHyaroMy npuHOuiy: t4 = to+Atu  ty = t3+At.

Ba:kno! /I npaBUIBHOTO onpe/iesieHNsl HANPABJIEHUS HEO0X0UMO 331aBaTh YCTABKY 110
BpeMeHu He meHee 10 mc.

10.1.4 PacuéT yriia MakcMMAaJIbHOI YyBCTBUTEJIbHOCTH

B MPS5 onpenenenue HanpaBlieHHs MOIIHOCTH MPOU3BOIUTCS 10 90°-rpagycHOil cxeme, T.e. s
MOCTPOCHUS H3MEPHUTEIHFHOTO OpraHa CTYIEHH HCIIOIb3YIOTCS CIeIYIONINE COUYSTaH!sI TOKOB M HaIlpsKe-
uuit: la u Ubc, 1b u Uca, Ic u Uab, npu 3ToM HanpsbkeHue mosisipu3aliuy mopopaunBaetcs Ha 90° npoTus
4acoBOM cTpenku. 30Ha cpadaThIBaHUs CTYIIEHH 3a1aETCs C TIOMOIIBIO YTIIIa MAaKCUMAJIbHON YYBCTBUTEIb-
Hoctu (MY), OTKIJIaIBIBAEMOT0 B HAIIPABJICHUH ITPOTUB YACOBOI CTPEIJIKU OT HAIPSIKCHUS TOJISPU3ALIIH
(na pucynke 10.4 sto Hanpspkenne UDC, B CHMMETpUYHOM peXHUME OHO COBIIAIACT [0 HAIPABICHUIO C
Ua).

HeuyBCTBUNTE/IbHOCTUM

W
O
(@]

-

~
K WAAHAM

Pucynok 10.4 — K onpenenenuro yria MakCUMaJIbHOM YyBCTBUTEIBHOCTH.

VYcTaBka yria MaKCUMallbHON YyBCTBUTEILHOCTH JOJKHA OBITH TaKO#, YTOOBI TOK KOPOTKOTO 3a-
MBbIKaHUs Ha JIMHUM JIeKAJ Ha JIMHUM MaKCUMaJbHOW 4yBCTBUTEIBbHOCTH OA, T.€ IJi1 aKTUBHO-UHIYK-
TUBHOM LIETIN:

Prry =360~ 0y,

X
rae ¢, =arctg R—” — YTOJI IMHHU.
JI

10.1.5 MT3 ¢ myckoM 1o HANPSIKEHUI0
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[Tpunun aevictBust MT3 ¢ myckoM MO HaNpsKEHUIO OCHOBBIBAETCA HA TOM, 4TO B pexkume K3
MIPOUCXOJUT CHIDKEHUE HampspKeHUs. [103TOMy, HCIIONB3ysl MMyCKOBOW OpraH MO HAMpPsKEHUI0, MOKHO
OTJIMYATh PEKUMBI TIEPETPY3KH U camo3amycka ot pexnma K3.

Hcnonb3yst GyHKIIMIO OJOKHUPOBKU CTYIIEHH OT CHTHAja Ha JUCKPETHOM BXOJE B yCTPOHMCTBAX
MP5 moxHO peanmzoBath MT3 ¢ myckom 1o HanpsbkeHuro. TokoBast 123cTaBka TaKoi 3aIuThl BEIOMpa-
€TCsl CXO/sI U3 YCIIOBUSI OTCTPOMKH OT MAaKCHMAJILHOTO TOKa HOPMAJIBHOTO peknMa 0e3 yuéra mepe-
TPY3KH M CaMO3aITycKa JIBUTaTeNICH:

k I

_u : KCX pab.maxc . (8)

- kB Ny IHOM

Ha auckpetHsiil BX0o MOAaETcs CUrHaI MycKa OT pejie MUHUMAJIBHOTO HaIpsKEHHs. 3aluTa He
JOJKHA IEHCTBOBATH MIPH MUHUMAJIHLHOM YPOBHE pa00UYero HAMPsHKEHUS | MOICHCTBOBAB MIPH BHEITHEM
K3 pene n10mxkHO pa30MKHYTh CBOM KOHTAKThI ITOCJIE OTKIIFOYEHUS MOBPEKIEHHOTO yUacTKa:

U,'mH. ab. mun
Dy ey ©)
H B H
171€ U in.pa.vmn — MUHUMAJIBHOE JIMHEHHOE pabouee HalpsHKEHHE;
K — koaddunment Haaexuocts (KH mpuHuMaeTcs paBHbiM 1,1+1,2);
ks — ko3 dunment BozBpara pese (s yerpoiicts MP5 kg=1,02).

Ipumeuanue. [lpu ucnonv3osanuu cmyneHu 3auumsl ¢ NYCKOM NO HANPSICEHUIO Cledyem yiu-
Mbl8AMb MO, YMO NPU CHUNCEHUU HANPAICEHUs. NYCKA Hudice 5 B cmynens 3awumul 610KUpyemcs, m.e.
BOIU3U MECMA YCMAHOBKU 3AWUMA UMeem «(MEPMBYI0» 30HY. DMy 30HY PEKOMEHOYem sl 3auunams mo-
KOB0U OMCeuKoll Oe3 nycKa no Hanpsa*CeHuro.

10.1.6 YckopeHne MAKCUMAJIbHOI 3a1IUTHI NPU BKJIIOYEHUH BHIKJIIOYATEJIS

B ycrpoiictBax MP5 npenycmarpuBaercs yCKOpEeHHE MaKCUMAJIbHOM 3alllUThI IPU BKIIOUECHUU
BBIKJIFOYATETIS.

Cornacno I1YD 3ammuty nenecooOpa3Ho YCKOPSITh, €CITH BbIIEPKKA BPEMEHN MaKCUMAIbHOM 3a-
muThHl peBbimaet 1 ¢. Kakux-m0o JOMOTHUTENBHBIX pacueToB AJisi 000CHOBaHHS BO3MOKHOCTH BBOJIA
ycKopeHusi He Tpedyetcs. Buioeporcka 0,5 ¢ obecneuusaem omcmpouKy YCKOPAEMOU CIyneHu om 8cex
nepexooHvlX npoyeccos. JJocmamoyHviM 8peMeHemM UCHONb308aHUs OAHHOU YHKYUU O onpedeieHus
BKIIIOYEHUSL HA KOPOMKOE 3aMbIKAHUe MOXNCHO cuumamy 1 c.

10.2 PexomeHaanuu MO pacyeTy YCTABOK TOKOBBIX OTCEYEK

10.2.1 Pacuer Toka cpabdaTbIBaHMs CeJIEKTHBHOI TOKOBOI1 0TCeuKH 0€3 BbI1eP:KKH Bpe-
MEHH

CeneKTUBHOCTh TOKOBOW OTCEUKH MTHOBEHHOT'O JACUCTBUS 0O0ecreunBaeTcss BHIOOpOM e€ Toka
cpabateiBanus lc.o OONMbIIMM, yeM MakcuManbHOE 3HaueHHE TOKA K3 livake TPH TIOBPEKIECHNN B KOHIIE
3amuIaeMoi JMHUK ektporepenaun (Touku K3 u K5 na pucynke 10.5) unu Ha cropone HH 3amumia-
€MOTO MOHMKAIoLIero Tpanchopmaropa:

I, >k,

co (10)
Kosgppuyuenm naoéxcrocmu Kn 0111 mokoswix omceuex 6e3 blOepAHCKU 6PEMEHU, YCMAHOGICHHbIX
HA TUHUSIX 9TEKMPONEPe0aUu u NOHUNCAIOUWUX MPAHCHOPMAmopax, npu ucnoib3osanuu ycmpoucme MP5S,

Modicem npunumamovcs 8 npedenax om 1,1 oo 1,15.

K.makc
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Pucynox 10.5 — [Ipumep rpaduueckoro onpeseneHus 300
JEUCTBHSI OTCEYEK Ha JIMHUAX IEKTPOIepeadun

ITpu onpeneneHnn MakCUMaJIBHOTO 3HauYeHUs ToKa K3 npu nmoBpek1eHNN B KOHLE JINHUU JJIEK-
Tponepenayu HanpspkeHueM 35 kB u Huxke paccmarpuaetcs TpéxdasHoe K3 npu pabore nuraroieit
HHEPrOCUCTEMbI B MAaKCUMAJIbHOM PEXUME, IPU KOTOPOM 3JIEKTPUUYECKOE CONPOTUBIECHUE 3HEProOCH-
CTEMBI SIBIISICTCSI MUHUMaTbHBIM. OmpeiesieHne MakcuMaiabHOTO Toka Tpéxdaznoro K3 3a tpancdop-
MaTOPOM C PEryIMPOBAHUEM HAIIPSKEHHUSI HEOOXOAMMO IPOU3BOAMUTE ITPU TAKOM IOJI0KEHUH PETyIIATOpa
HaInpsHKEHUs, KOTOPOE COOTBETCTBYET HAUMEHBIIIEMY COITPOTHBIICHHUIO TpaHC(HOpMAaTOpa.

i f Kl
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T
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Pucynok 10.6 — Xapakreprbie Touku K3 /1715 pacyeToB TOKOBBIX OTCEUYCK HA TTOHFKAIOIIHX
TpaHcdopmaTopax U GJI0Kax JTUHUA-TPaHCHOPMATOP

K3

Kpome oTcTpoiikyu TOKOBOM OTCEUKH OT MaKCUMalIbHOTO 3HaYeHus Toka K3 mo ycnosuto (10),
HeoOxoaumo obecrieuuTh €€ HecpabaThiBaHue MpH Opockax Toka HamarHuuuBauus (BTH) cumoBbix
TpaHcHOpPMaTOPOB. DTU OPOCKH TOKA BO3HUKAIOT B MOMEHT BKJIIOUECHUS 110]1 HANPSDKEHUE HEeHATrPyKeH-
HOTo TpaHc(opMaTopa ¥ MOT'YT B IIEpBBIE HECKOJIBKO ITEPHUO/I0B IPEBBIIATE HOMUHAIBHBIN TOK TpaHchop-
Matopa B 5-7 pa3. OqHako BBIOOp TOKa cpabaThIBaHUS OTCEUKU TpaHcopmaTopa mo yciosuro (10) kak
IIPAaBUIIO, 0OECTIEYNBACT U OTCTPOUKY OT OPOCKOB TOKa HAMAarHW4YMBaHMUS.

[Ipu pacuere TOKOBOW OTCEUKM JMHHMH 3JIEKTPONEPENadyH, MO KOTOPOH MHUTAETCS HECKOJBKO
TpaHcpopMaTopoB, HEOOXOIUMO B COOTBETCTBUU C ycinoBrueM (10) obecieunTts HecpabaThIBAaHUE OTCEUKHU
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npu K3 3a kaxapIM U3 TpaHCPOPMATOPOB HA OTBETBJICHUAX OT JIMHUU (€CIIM OHU UMEIOTCS) U IOTIOJIHU-
TEJILHO TPOBEPHUTh HAJEKHOCTh HECpabaThIBAHUS OTCEYKH IPU CYMMAapHOM 3HAUCHMHU OpPOCKOB TOKa
HaMarHW4MBaHMs BCeX TpaHC(HOpMaTOpOB, MOAKIIOYEHHBIX KaK K 3alIUILAEMOMN JIMHUHU, TaK U K IPEbIay-
LIUM JIMHHSIM, €CIIM OHM OJHOBPEMEHHO BKJIIOYAIOTCS IO HAIPSDKEHUE. Y CIOBUE OTCTPOMKU OTCEYKHU
0T OpOCKOB TOKAa HAMAarHMYMBaHUS TPAaHC(HOPMATOPOB UMEET BUJ:

IC.D 2 kH z Imm.mp’ (11)

rue Z |05y — CYMMa HOMMHAJIBHBIX TOKOB BCEX TPaHC()OPMATOPOB, KOTOPHIE MOTYT OJHOBPEMEHHO

BKJIIOYATHCS 110]1 HAIIPSDKEHUE 110 3aIlMIIAeMON JINHUMY;
Kn - k09 duIeHT HaAEKHOCTH, 3HAUCHUE KOTOPOTO 3aBUCHUT OT BPEMEHH
cpabarbiBaHus TOKOBO#H oTceuku (KH=5).

B yempoiicmee MP5 necpabamwvieanue menosennoti cmynenu npu bTH mpancgopmamopos mo-
arcem obecneyusamvcsi 6edenuem Hebonrvutoi 3adepacku (0,1 c), moeoa Kn 6 svipasicenuu (11) moscem
NPUHUMAMbCS PABHBIM 3+4.

[Tpu HEOOXOAMMOCTH MOXHO HCIIOJIb30BaTh 00a MEPOIPUATHUS, T.€. HEOOJIBIIOE 3aMEJIECHUE U
aBTOMATHYECKOE yJIBOCHHUE YCTaBKU 1O TOKY.

Ha nunusix 10 u 6 kB ¢ TpancdopmaropaMu Ha OTBETBIIEHUSX, KOTOPbIE 3AILMIIAIOTCS [1JIABKUMU
npenoxpanurensimu (Hanpumep, tuna [IKT-10), B ycnosuu (10) 3HaueHHE | paxe JOIKHO COOTBET-
CTBOBaTh TOKY Tpéx(aznoro K3 3a Hanbonee MoutHbIM U3 Tpanchopmaropos. Jlanee cieayer onpeaennTh
BpeMs IJIaBJICHUS BCTABOK MPEIOXPAHUTENCH 3TOro TpaHchopmatopa npu pacuetHom Toke K3, paBHOM
TOKY cpabaThIBaHUsI OTCEUYKH, BbIOpaHHOMY u3 ycioBuid (10) u (11). s yuéra nomyckaemoro crasaap-
TOM paz0poca BpPEeMSTOKOBBIX XapakTepucTuk miuaBkux mnpepoxpanuteneit IIKT cnenyer 3Hauenwue
3TOro Toka yMeHbHTh Ha 20%: lpac = lc.o/1,2.

Ecnu Bpems miaBnenus t; < 0,1 ¢, To oTceuka ¢ TaKUM TOKOM CpabaThIBaHUS MOKET ObITh UCTIONb-
30BaHa, HO IIPU YCIIOBHUH, YTO 3alllMIIIaeMasi JUHUS UMEET YCTPOUCTBO AaBTOMAaTHUECKOTO TIOBTOPHOT'O BKITIO-
yenus (AIIB). Eciu ti: > 0,1 ¢, To cnenyet 1100 yBeIUUYUTh TOK cpabaThIBaHUSI OTCEYKU JI0 TaKOTO
3Ha4YEeHUs, IPU KOTOPOM oOecrnednBaeTcsl pacijiaBlieHUe BCTABOK NMPEJNOXpPaHUTENEH 0 MOMEHTa
OTKJIIOUEHUS 3aliuiaemMoil muHuH (T.e. He 6osee 0,1 ¢), 1ub0 yBennInuTh BpeMs cpadaThIBaHHUS OTCEUKH.

VYcTaBKM 3alUT OT MOBBIIIEHUS TOKA BBOJSATCS B YCTPOMCTBO B BUJI€ 3HAYEHUH, pACCUUTAHHBIX TI0
dopmynam (3) u (4).

UyBCTBUTENBHOCTh TOKOBBIX OTCEUYEK OLlEHHMBaeTCs KOAI()(OUIUMEHTOM UYYBCTBUTEIBHO-
CTH, TpeOyeMble 3HaUE€HUs KOTOPBIX yKa3aHbl B [1Y D, a Takxke NpOTsHKEHHOCTHIO 3alUIAeMOM YacTH
JUHUM ekTponepenaydn. Koo guumeHnT uyBCTBUTENIBHOCTH ONPEAEIIeTCs 0 BeIpaxeHuto (5).

J111s1 TOKOBBIX OTCEYEK, YCTAHABIMBAEMbIX HA OHIDKAIOIUX TpaHc(hopMaTopax U BBITTOTHSAIOMINX
(G YHKIIMH OCHOBHOW OBICTPOICHCTBYIONIEH TOKOBOM 3amUTHI (TIpU OTCYTCTBUU AU epeHnnaibHon
3aIUTHI), YyBCTBUTEIBHOCTH ONPEALINAETCA 10 TOKY Hanbosee HeOIaronpusaTHOrO BUAa HOBPEXKACHUS
— Kak npaBuJo, nByxdasnoro K3 na BeiBomax BH tpancdopmaropa (touka K2 Ha pucynke 10.6) B Mu-
HUMAaJIbHOM, HO p€aJlbHO BO3MOKHOM pEXUME PabOThl 3HEProcHcTeMbl. 3HaueHue Ko3dduienTa qys-
CTBUTEIBHOCTHU IOJKHO OBITH 0K0JIO 2,0. Takue xe TpeGoBaHus CYIIECTBYIOT /AJI1 TOKOBBIX OTCEYEK Ha
6710Kax JMHUS-TpaHchopMmarop.

J171s TOKOBBIX OTCeuek 0e3 BbIIEP>KKH BPEMEHH, YCTAaHABIMBAEMbIX Ha JIMHUAX 3JIEKTpONepenaun
Y BBITIOJHSIOUINX (PYHKIIMH JTONOJHUTENbHBIX 3aIUT (pucyHok 10.5), KoaduuueHT 4yBCTBUTEIBHO-
CTH J0JKeH ObITh okoiio 1,2 mpu K3 B MecTe ycTaHOBKH OTCEYKH B Hanbosiee 0JaronpusTHOM O yCJo-
BHIO YyBCTBUTEIBHOCTH PEKUME.

s oueHku 3pPEeKTUBHOCTH TOKOBOM OTCEUKHU, YCTAHOBJIEHHOW Ha JIMHUU 3JIEKTPOIIepeiayn,
MIOJIE3HO ONPEAEIIUTH 30HY IEUCTBUA OTCEUKH B IPOLIEHTaX OT BCEH JUIMHBI TUHUH. [IpoTsikéHHOCTD
30HBI ICUCTBUS OTCEUKU 3aBUCUT OT XapaKTepa U3MEHEHHUs pacyeTHBIX 3HAUE€HUI TOKa MPH IIepeMeIIeHuN
touku K3 Bronb 3amuimaemoii auauu. 11o HeckonpknuM 3HaueHusAM Toka K3 cTpourtces kpuBas crnaja Toka
(pucynoxk 10.5). Moryt GbITh TOCTPOEHBI IBE KpHUBBIE: I TPEX(Pa3Hbix K3 B MaKCHMAaIbHOM PEKUME
paboThl 3HeprocucteMsl U JUid 1Byxda3ubix K3 B MuHUMaIbHOM peskume. CrenyeT y4uThIBaTh, YTO I10-
IPEeIIHOCTh TpaHchopMaTopa ToKa He 1oJhkHa npeBbiath 10%, ¢ yBelInueHneM NOrPeIIHOCTH TpaHC-
(bopMaTopoB TOKA 30HA AEUCTBHUS OTCEYKU YMEHBILACTCS.
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10.2.2 Otceuka ¢ BbIAEPKKOIl BpeMeHH HA JIMHUSIX JJIeKTpoInepeaayu

Hebonpmiast BeIAEpKKA BpEMEHH MTO3BOJISIET 33/1€PXKATh cpadaThIBaHHE OTCEYKH MOCIIEAYIOLIEH JIn-
Huu (JI1 mva pucynke 10.5) nmpu K3 Ha npenpiaymei nmuauu JI2 mis toro, 4ToObI ycnena cpaboTaTh
MT'HOBEHHAs OTCEYKa MOBpexk AEHHOM TuHMH J12. [IJ1s 0TCeuku ¢ HeOOBINOH BRIIEPIKKON BpEMEHH MOXKHO
BBIOpaTh 3HAYUTEILHO MEHbIIIEE 3HAaUeHUE TOKA cpadaThlBaHUS 110 CPABHEHHIO C TOKOM CpadaThIBaHUS
MTHOBEHHOHM OTCEUKH 10 HECKOJIBKUM MPHYHUHAM.

Beinepikka BpeMeHU OTCEUKU PACCUUTHIBACTCS CIAEAYIOMIUM 00pa3oM:

tesos) =Lesaro) HAL, (12)
7€ {5070 - BPEMs CpabaThIBaHUst OTCEUKH O€3 BbIIACPIKKU BPEMEHHU;

At - cTyneHb CeNeKTUBHOCTH.

Tok cpabarbiBanus no BeipakeHuo (10) BeIOMpaeTcs U3 yCcIoOBUS OTCTPOHKH OT TOKOB Ipu K3 B
Ooree ynanéHHBIX TOYKaxX, HarpuMep npu K3 B KOHIIE 30HBI ISHCTBISI MTHOBEHHON OTCEYKH MPEIbITyIIeH
muann JI2 (pucynok 5), npu K3 3a tpancdopmaropom npuéMHOI MoACTaHIIMK WK TpaHCHOPMATOPOM Ha
OTBETBJICHUU 3aILUIIAEMON JUHUU, UMES B BUY, UYTO TpaHCPOpMATOpbl 000PYI0BaHbI ObICTPOAEICTBYIO-
MU 3aluTaMd. MOKHO BBIOMpATh TOK cpaOaThIBaHMsI OTCEUKH C BBIIEPKKON BPEMEHU Ha MOCIEIYIO-
el JIMHUU 10 BBIPAXKEHUIO (2), T.€. IO YCJIOBUIO COIVIACOBAHMS YYBCTBUTEJIBHOCTU C MTHOBEHHOM
OTCEYKOMN Ha mpeabayei muaun. [IpruMep KapThl celneKTUBHOCTH MpuBeaEH Ha pucynke 10.7.
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Pucynok 10.7 — PacueTHast cxema 1 KapTa CENIeKTUBHOCTH CTYIIEHYATHIX TOKOBBIX 3aIUT JIUHUH

Kax BumHO u3 pucynka 10.7, UMEHHO CpeIHsIsl CTYIEHb TPEXCTYIIEHYATON TOKOBOM 3aimuThl (1>>)
MOKET 3HAUUTENIBHO YCKOPUTH OTKItoueHne K3 Ha nuHum.

B nononHeHue K 3TOMY HYXHO OTMETHUTh, YTO JUIsl OTCEYEK C 3aMeaJIeHueM He TpeOyeTcs
BBINOJMIHEHUs yciaoBUs (11) oTCTpoiiku OTCEYKM OT OPOCKOB TOKAa HaMarHWMYMBAaHUs TpaHc(opmaro-
POB, MOCKOJIBKY 3TH TOKH ObICTPO 3aTyxatoT. Ha muHusIX ¢ TpancopmaTopaMu Ha OTBETBJICHUSIX IIPH BbI-
MOJIHEHUH 3allUThl TPaHC(HOPMATOPOB € MOMOIIBIO TIABKUX IMpefoxpanuTenel (Hanpumep, tuma [TKT-
10 nnmm TICH-35) u mpu K3 B Tpancdopmarope CelneKTUBHOCTh MEKIY TUIABKUMHU MPEAOXPAHUTEISIMA U
TOKOBOH OTCEUKOW MUTAIOMIEH JIMHUM MOXKHO 00eceunTh Oaroaps 3aMe JIEHUIO JEeUCTBHS OTCEUKH.

10.3 Ilpumep pacuera ycTaBok Ajs HanpaBjeHHoil MT3 ¢ 3aBucumoii Bpemsi-
TOKOBOH XapaKTEePUCTUKON

TpeOyeTcst paccunTaTh YCTaBKHU JIJIsi HAIIPABJICHHOW 3alllUThI, YCTAHOBJICHHON HA TOJACTaHIIMK B
(pucynok 10.7), umeromeli AByXCTOpOHHee NHTaHUEe. MaKCUMalbHBIH pabdO4YMii TOK TMOACTAHIMU
I i6sae =100 A. CBsA3b MEKIy HCTOYHMKAMHU MUTAHHUS U MOJICTAHIMEN OCYNIECTBIAETCS BO3IYIIHBIMU
JUHUSAMH SJIEKTPOTIepeiad, UCTIOTHEHHBIMU TipoBofgamMu Mapku AC-70/11 co ciaemgyrommmu mapaMmer-
pamu:
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-yJeIbHOE aKTUBHOE conpoTuBieHue nposoaa I, =0,468 Om/km;
-yJeIbHOE HHAYKTUBHOE COIpOTHBIeHUE poBoaa X, =0,378 Om/km.
PaccunThiBaeTcst TOK cpabaTeiBanus 171 HaripaBleHHONH MT3:

_ Ky - Kesr | _1,1-152_100:139A

| =
c.3 pab.makc
K, 0,

Bribupaercs Bpems cpabareiBanus 3amuthl 1t MT3 ¢ 3aBucHMO BpEMSTOKOBOW XapaKTEePUCTH-

KOIi:
10-k
tep = I )
£_0’6
ICP

rae K — koaGuIuenT, XapakTepru3yomuil BUI 3aBUCUMOM XapaKTePUCTHKU (IPUHUMAET 3HaueHus oT 0
10 4000);
| ;v — BXOJHOU (ha3HBIN TOK YCTPOICTBA;

| ., — BeIMYMHA TOKA yCTaBKU 3aBUCUMOM OT Toka crynenu MT3.

rae K, — koaddunuent cxemsr;

Nt — ko3 urenT Tpanchopmaruu Tpanchopmaropa Toka.
3a pacyeTHBIN TOK Yepe3 3alIuTy MPUHUMACTCS MaKCHMalbHOE 3HaYeHHe ToKa rpu K3 B Havyase
npenpiayment muann Ab (230 A). Takum o6pazom:

|0, =230 A

Bpewms cpabarbiBanust 3amutel Ab npu K3 B Hauane 3amuniaemoit TUHUY (lkmac=230A) onpenens-
€TCsl 110 TUIIOBOM Xapakrepuctuke peie PT-80 paBHbIM tc.;.1=0,65 c.
[Mpurnmas At=0,5 ¢, momrygaem, 4ro s ycrporictBa MP5 te;2 =0,65 + 0,5= 1,15 ¢ nipu

Ipaca = 230 A.
B cootBercTBHH ¢ (7a) paccunuThiBaeTCs KOIPPUIUESHT K 1 XapakTEepUCTUKH 3aIIUThl BB:
I acd
tc.32 ( IP _0’6) 1-15103 (@_0,6)
10 10

U CTOMTCS BPEMATOKOBAs XapakTepucTuka ycrpoiictsa MP5 (cm. pucynok 10.7a).
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Pucynox 10.7a - [Ipumep cormacoBaHust XapakTepUCTHK ycTporictBa MPS 1 mrickoBoro
nHayKIuoHHoro pene PT-80 nns nanpasnennoit MT3

Onpez[enﬂeTc;I yroi MaKCUMalIbHOM YYBCTBUTCIIbBHOCTHU:

Prry =360-0,,

X l-x 0,378 S
rae ¢, =arctg R—;f =arctg ¥ rj arctg 0.468 =39° - yroy nuHUN.

0,y =360— ¢, =360—39=2321°

10.4 IIpumepsl pacyera padouuX YCTABOK CTYNEHYATHIX TOKOBBIX 3AIIMT JMHUI OT MekK-
ay¢asubix K3

Cayuaii 1. Ha npenpinymieit (Hrkectosieit) muaun JI1 ycraHoBIeHa 3allUTa ¢ WHAYKIIMOHHBIM perie
PT-80 ¢ oOpaTHO3aBHCHMO¥ BpeMITOKOBOM XapakTepucTikoi (pucyHok 10.8) ¢ M3BECTHBIME yCTaBKaMH, a Ha
ToCIeMytoIeH (BBIIECTOSIIEH ) TIMHUM 2 HaJI0 BEIOpaTh 00paTHO3aBUCUMYIO XapakTepuctuky MT3. [pen-
MOJIOKMM, YTO TOK cpalaThIBaHMS 3alIUTHI 2 yxe BbIOpaH 1o ycioBusM (1), (2) u (5) u paBeH, Harpumep,
120 A (epBUYHBIX).
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Pucynok 10.8 — Ilpumep cormnacoBaHusi XapakTepHCTHK ycTpoiictBa MP5 1 nuckoBoro
uHayKImonHoro pene PT-80

3a pacueTHBIN TOK Yepe3 3alUTy 2 MPUHUMAETCA CyMMa TOKOB: MaKCHMaTbHOE 3HaUCHUE TOKa
npu K3 B Hauane npensinymmeit auauu 1 (200 A) mmroc TOK Harpy3kd HETOBPEKICHHBIX MPEIbITYIINX
muaui (20 A). Takum obpazom:

| e =200+20=220 A

Bpewms cpabareiBanus 3anmthl 1 pu K3 B Hauane 3anumaemoit TUHUAU (| vmae= 200A) onpenens-
€TCsl TT0 TUTIOBOW XapakTepucTrke pere PT-80 paBHBIM tc.51=0,8 ¢ (pucyrnok 10.8). IMpurmmas At = 0,5 c,
nosry4aem, uto s yerpoiictea MPS te;2 = 0,8 + 0,5= 1,3 ¢ iput lpaca = 220 A.

Breioupaercs kodddunuent K mist xapaKTepUCTHKH 3aIIUTH 2 B COOTBETCTBUU C (HOPMYJIOW

(7a):
I acd
tc.32 ) ( IP _016) 1,3103 : (@_016)
k — c.32 — 120 — 160
10 10
I[To 3aBucumocTH (7a) CTpOUM BpPEMSATOKOBYIO XapakTepucTuky MP.
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Cayuail 2 oTiinyaercs OT npenpiayuero ciaydas 1 tem, uro B pene PT-80 3amutel 1 BBeneHa B
neiicTBue "oTceuka" - AIEKTPOMArHUTHBIN 3JIEMEHT MIHOBEeHHOro jaerictBus (I>>) ¢ Tokom cpabaThl-
BaHMS, B 2 pa3a OOJBIINM, YEM TOK CpabaThIBaHUsI MHIYKITMOHHOTO 31eMeHTa (lco=160 A)
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Pucynoxk 10.9 — Ilpumep cornacoBanus xapakrepuctuk MPS u pene PT-80 ¢ ucrions3oBanuem "ot-
CEeUKH'.

XapakTepucTHKa 3auThl 1 nokazana Ha pucynke 10.9.

Onpenernsiem Bpems cpadbatsiBadust M T3 3amuThl 2 10 YCIIOBHIO:

tes2 = tes1At=0,9 + 0,5= 1,4c,

rae tcs1 - BpeMs cpabaTbiBaHus 3amuThl 1 mpu Toke K3, paBHOM TOKY
cpabatsiBanus orceuku B pene PT-80, T.e. 160 A (pucyHok 10.9).
Koaddurment kK onpenensercs mo dopmyie (7a):

I acy
t. -(f” -0.6) 14.10° (M -0,6)
k: c.32 — 120 =126
10 10
130 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'). CHIbKEeHHE BpeMEeHHU cpadaThIBAHMS ITOCIEYIOLIEH 3aIlliTh 2
JOCTUTHYTO B JIAHHOM Cily4ae Orarofapsi HaIMuuro otcedku ¢ teo = 0 ¢ y npenpiaymieit 3amutsl 1. Ho emé
OoJiee 3HAUNTEIILHOE CHIDKEHUE BPEMEHH CpadaThIBaHMS 3aIUTHI 2 IOCTUTASTCsI TIOCTPOSHUEM JIBYX MITH TPEX-
CTYIEHYaTOM TOKOBOM 3aIlIUTHI.

Bribupaem Tok cpabarbiBaHUs UL OTCEUKH |>> 3amuTsl 2 10 ycnoBHIO (2) COrIacoBaHUs C OT-
CEUKOH 3aIIUThI 1:

leoo =K, (I, +1,)=13-(160+20) =234 A

ITpu BBIOpaHHOM TOKE CpabaThIBaHMs OTCEUKA 2 OKA3bIBAETCS] HEAOCTATOYHO HA/IEKHO OTCTPOSHHON

ot K3 B Hauasne npeapiymei muauu JI1:

c.02

_ 234 117
S 200

K

OObryHO cumTaeTcst noctaTtounbiM  Ky>1,2. TlostoMy criemyer BBecTH HEOOJNBIIOE 3aMEICHUC
JIEHCTBUS ATOM OTCEYKH, BHIOPAB IO BBIPAKEHHUIO (8):
tc.o2 = teo + At =0+(0,2+ 0,3) = (0,2 +0,3) ¢
B ycrpoiictee MP5 nmeercs emé oqaa orceuka 1>>>, aiist KOTOpO# ciexyeT BEIOpaTh TOK cpadaThI-
BaHUs 110 YCJIOBHIO OTCTPOMKH OT MakcMMaibHOro Toka K3 Ha JI1:
lc.0.3> Ku “lcamae = 1,3 - 200 = 260 A
XapaKkTepUCTUKU 3aILUT MMoKa3aHbl Ha pucyHke 10.9.

Cayuaii 3: Ha nuraroreM aremente 2 (pucyHok 10.10) ycranoBneHa MakcUManbHas TOKOBAs 3aIlIUTa ¢
HE3aBUCUMOM XapaKTEepUCTUKOM ¢ 3aaHHbIMU ycTaBkamu: 600 A (epBuuHbIX), 1 C.

Heo6xonumo BeiOpath oOpaTHO3aBHCUMYIO Xapaktepuctuky MT3 ycrpoiictea MP Ha nipeabiay-
el (Hmkecrosiei) muaun JI1, koTopas obecneunBana 061 HEOOXOAUMYIO CEJIEKTUBHOCTH C 3aIUTOMN
MUTAOIIETO (BBIIIECTOSIIIETO) dJIeMEHTa 2.

CryneHb ceneKTUBHOCTH At MEXIy XapakTepUCTHUKaMH 3anuT 2 U 1 1omkHa 00ecreuynBaThCs
npu Toke K3, paBHOM TOKY cpabaThIBaHUS BBILIECTOSIIICH 3alIUTHI 2 MUHYC TOK Harpy3KU HEMOBPEKICH-
HBIX 25teMeHToB (puc. 10): Ik =600 - 200 =400 A.

Bpewms cpabGaTteiBanus 3amuThl 1 mpu 3ToM Toke K3 BeiOMpaeTcs 1o yclIoOBHIO CEeKTHBHOCTH:

t.,,=t,,-At=1-03=0,7c
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Pucynok 10.10 — Iprmep cormacoBanusi 00paTHO3aBUCUMOM XapakTepUCTHKHU ycTpoiictBa MP 1 He3aBu-
cuMoii xapakrtepuctukn MT3 nmocneayronero sJIemMeHTa

[Ipennonoxum, 4To TOK cpabaTsiBaHus 3auThl 1 He O6osiee 125 A. Jlns Hee onpenensiercs 1o
dbopmyie (7a) koaddurmenr K:

I acuy
Lo (2 -08) 07.10°-(*%-06)
k= .32 — 125 =182
10 10

Kpusas 1 moctpoena Ha pucynke 10.10.

VYuer BAusSHUA Harpy3KH OYCHb BOKEH VI 00ECHEUECHUsI CEIEKTUBHOM paboThI 3aIUT ¢ 00paTHO-
3aBUCHMBIMU BPEMSTOKOBBIMU XapaKTEPUCTUKAMH, TaK KaK BpeMs CpadaThIBaHUsI STHX 3aIIUT 3aBUCUT OT
3HAYEHMS MPOXOISAIIEro ToKa. Ecim ObI MBI HE yWIJIH BIMSIHAE TOKA HArpy3KH HETIOBPEKACHHBIX JTHHHUN
(200 A B aTOM IIpHMeEpE), TO MOTJIH OBbI OIIMOOYHO BBIOpPATh KOHTPOJIBHYIO TOUKY ¢ mapamerpamu 0,7 ¢
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n 600 A u moctpouTh xapaktepuctuky 1' (mrpuxosas nmuuaus Ha pucydke 10.10). Omnako npu Toke K3,
paBaoMm 600 A, Korja NMpuXoJuT B AeicTBUE 3amuTa 2 U cpabaTeiBaeT yepe3 1 c, yepes 3amury 1
npoxoaut He 600 A, a (600 - 200) A, 1.c. 400 A. Ilpu 5TOM TOKE BpeMsi CpabaThIBaHUS 3alIUTHI 1 C
omrO0YHO BbIOpaHHOU XapakTepucTukoi 1' 6yzxer 6onee 1,1 ¢, u 3ammTa MONpPoOCTy HE yCIeeT cpa-
00TaTh paHbIlle, YeM 3aInUTa 2 (BBIIICCTOSINAS ).

10.5 PexkoMeHaauMu M0 PacyéTy yCTABOK 3aIlMTHI OT 3aMbIKAHUI HA 3eMJTIO

B snextpuueckux cersx 6-35 kB, paGoralomux ¢ W30IMPOBAHHONW HEHUTPAIBIO, 3HAYCHUS
TOKOB oJtHO(ha3zHOTro 3ambikanus Ha 3eMiIto (O33) HeBemmku. Omxaako O33 npencTaBIsiFOT O0IBITYO Olac-
HOCTB JIJIsl O0OpY/OBAaHUS JEKTPHUCCKUX CeTel M s Haxoxasuuxcs BOnu3u mecra O33 moneit u
KUBOTHBIX. B cBsi3u ¢ 3Tum [IpaBuiia TeXHUUECKOHN SKCILTyaTalluyu 3JIEKTPUUECKUX CTAHIMM U ceTeit
TpeOYIOT B OJTHUX CIIy4asx OBICTPO aBTOMATHYeCKH OTKI04YaTh O33, a B Ipyrux - HEMEJUICHHO TpH-
CTYIATh K ONpeAeNeHUI0 npucoequHeHus ¢ O33 1 3aTeM OTKIII0YaTh €ro.

10.5.1 TpeOoBaHusi K 3a1IUTAM OT 3aMbIKAHUH HA 3eMJII0 B ceTX 6-35 kB

B mo0bIx pexxumMax paOoThl HelTpanu ponyckaercs aeiictaue 3amuT oT O33 TOJIBKO Ha CUTHAJ, 32
HCKJIFOYEHUEM TEX 3JIEKTPOYCTAHOBOK, KOTOPbIE ITUTAIOT TOPPOPa3pabOTKU, Kapbephl, IIAXThl, CTPOUTENb-
Hble MexaHu3Msbl 1 T.11. Ha Takux o6bexTax O33 conmpoBOXKAAlOTCS BBICOKUMH HANPSKEHUSAMHU MPHU-
KOCHOBEHHUSI M IIArOBBIMHU HANPSDKEHUSAMH, KOTOPBIE MOTYT OBITh IPUYMHON HECYACTHBIX ciaydaes. [lo-
3TOMY JIOJKHA BBIIOJHATHCS CeNeKTUBHAA 3amuTa oT O33 ¢ feificTBueM Ha OTKIFOUEHHE TIOBPEXKIEHHOTO
MIPUCOEANHEHUSI O€3 BBIACPKKU BPEMEHU U €11Ie IONOIHUTENbHAs pe3epBHAas 3allliTa, OTKII0YAIoLas BCe
HWCTOYHUKYU MUTAHKS (BBOJIbI) MOJICTAHIIUN C HEOOIBIOM 3aaepxkkoii (okoio 0,5 ¢).

[Tpu neficTBUM 3aIIUTHI Ha CUTHAJ MEPCOHAN 005S3aH HEMEAJIEHHO MPUCTYIUTh K OINPENEIECHUIO
npucoeauHenus ¢ O33. [lpu HamuuuK CeeKTUBHON 3alUThI HA JIMHUAX 3TO BBIOJHAETCS IO TIOKA3aHUSIM
CUTHAJIbHBIX AJIEMEHTOB, a IIPU OTCYTCTBUM CEJIEKTUBHOM 3allUTHI - MYTEM IOOYEPETHOTO KpaTKOBpE-
MEHHOTO OTKJIFOUEHUS M BKJIFOUEHUS JIMHUNA U (PUKCAIIUU TTPU 3TOM HaIPsDKEHUsI HYJIEBOH MOCIe/10BaTeb-
HOCTH.

Takum o6pazom, 3amuThl 0T O33 [OMKHBI YIOBIETBOPSITh OCHOBHBIM TPEOOBaHMSAM, KOTOpPbIE
MIPENBSBISAIOTCA KO BCEM YCTPONMCTBAM PEJICHHON 3aIIUTHI:

CEJIEKTUBHOCT,

- ObIcTpoaeiicTBHE (0COOEHHO MTPU HeOoOXoauMocTH oTKItoueHus1 O33),

- YyBCTBUTEIBHOCTD,

- HaJ/IeKHOCTb.

Hapsiny ¢ 3Tum npeassBistorcst TpeOoBaHuUs, XapakTepHbIE JJI1 COBPEMEHHBIX MUKPOIIPOIECCOp-
HBIX 3alIUT (CAaMOJUArHOCTHKA, 3aIIOMUHAHNE COOBITHIA, JUCTAHIIMOHHOE TIOy4YeHHe HHGOPMAITUH U JIp.).

B yctpoiictBe MP5 peann3oBanbl UeThIpe CTYIEHH 3aIUTHI OT 3aMBbIKAaHUN Ha 3eMITI0, KOTOPbIE MO-
T'YT cpabaThIBaTh MO0 U3MEPEHHOMY WJIM PACCUUTAHHOMY TOKY HYJIEBOM MOCIIEI0BATEIbHOCTH OCHOBHOM Ya-
CTOTBI. Bce cTyneHn MMEI0T He3aBUCHMYIO BPEMATOKOBYIO XapaKTEPUCTHUKY, BO3MOKHOCTB ITyCKa 10 HaIps-
KEHHIO U BO3MOKHOCTh OJIOKUPOBKH OT BHEIIHETO JUCKPETHOTO CUTHAA.

TokoBas 3ammura, pearupyroias Ha AeMCTBYIOIIEE 3HAaUE€HUE MTOJIHOTO TOKA HYJIEBOH MOCIIEN0BA-
TEJIBHOCTH NMPOMBIIUIEHHON yacToThl (3lo), mpuMmensieTcs B ceTsix 6-35 kB, paboratonux B pexume "N3o-
JMpOBaHHAas HeHTpanb' U B pexume "HeliTpans, 3a3eMieHHas yepe3 pe3ucrop'.

Br100p ycTaBKH 3allIMThI OT 3aMBIKAHUH HA 3€MJTIO TIPOM3BOIUTCS 10 CIEAYIOLIUM COOOPAKEHUSIM:

a) 110 yCJIOBHIO HecpaOaThiBaHUs MpH BHentHeM O33:

I, >k,

— €MKOCTHOM TOK 3aMbIKaHMSI Ha 3eMJII0 KOHKPETHOTO (uepa;

(13)

C.¢uo.maxc?

rae |

C.¢uo.marc
Ku — koaddurmeHT Haie)KHOCTH (IPUHUMAETCS] PAaBHBIM 1,5 /TSI 3aIIUTHI HMEIONIEH BBIICPIKKY
Bpemenu nopsaka 0,3 cex u Oonee).

Ecnu tpeOyercst HyneBasi BbIIEp)KKa BpeMeHH, TO Ky JOMKeH OBITh yBesnnueH 10 3-4 i oT-
CTPOMKH OT OPOCKa EMKOCTHOT'O TOKa B TIEPEXOJHOM PEKHMME 3aMbIKaHUs1 Ha 3eMITI0. [1ocKkoibKy B 00ITb-
IIMHCTBE CIy4aeB 3aIlnTa JCHCTBYET Ha CUTHAJI, I1eJIeCO00Pa3HO BBECTH BBIICPKKY BPEMEHH, YTOOBI HE
MOHW)KaTh YYBCTBUTEIBHOCTD 3aILUTHI.
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0) 10 YCJIOBHIO CpabaThIBaHUS (4yBCTBUTEIHHOCTH):

IC
Ky =2 (14)
C.3
Koaddumment ayBcTBUTETHHOCTH Ky TOKEH OBITH OOJIBIIIE JINOO paBeH 1,25 mys kabenbHbBIX CeTeH,
1,5 nis Bo3aymHbix u 2,0 muist 3ammT ot O33 aBurarteseit ¢ 1elcTBUEM Ha OTKJIFOYEHHE.
VYcraBka BBoguMas B yCTPOMCTBO PACCUUTHIBACTCS:
- JUI UI3MEPEHHOI0 TOKAa M0 HYJIEBOMY KaHay:

I _ I C.3.
vCT — | )
Hy * Krryp

rae ln, - HOMMHAIBHBIN TOK YETBEPTOr0 U3MEPUTEIILHOIO TOKOBOTO Bxoza (1 mwim 5 A);

Ky = KOOQQUIHUEHT TpaHchopMalMy TpaHchopMaTopa TOKa HyJlIeBOH

IIOCICI0BATCIBHOCTH.
- AJIA paC‘IéTHOI‘O TOKa HyJIeBOI>'I oCJIICA0OBATCIIBHOCTH .

I _ IC.3.
YCcT — 3l '
HOM.TT

rae | 0. 77 - HOMHHAJIBHBIH IEPBUYHBIN TOK (azHOro TpaHchopMaTOpa TOKa.

HecmoTps Ha MeHblIee BiIMsHME OpOocKa eMKOCTHOTO TOKa Ha padoTy LU(POBBIX pelie Mpu
BHemrHUX 033, He BceTia BO3MOXKHO 00€CTIEYUTh CEICKTUBHOCTD (M30MpAaTeIbHOCTh) HEHAIIPaB-
JIEHHOM 3alUThl B CETH C M30JIMPOBAHHOM HEUTpasbio, OCOOEHHO B CETAX C HECTAOMIIbHOW NMEepBUYHOMN
CXEMOM CeTH U, CIIeJJIOBATENIbHO, EPUOINYECKH N3MEHSIOIMMUCS 3HAYEHUSIMU COOCTBEHHBIX €MKOCT-
HBIX TOKOB OTJIEJIbHBIX (PMIEPOB U CyMMapHOTO EMKOCTHOT'O TOKA, a TAK)KE B CETH C MaJIbIM KOJIMYECTBOM
¢bunepos. [Ipu pe3oHaHCHOI HACTPOIKE Myroracsiield KaTyIKi JAHHBINA PHHIUI BBITTOJIHEHHS 3aIIUThI
ot 033 BooO111e HE MOXKET OBITh UCTONIBb30BaH. HeBO3MOXKHO 00ecieunTh CENEKTUBHYIO (M30MpaTeIbHYO)
paboTy ATOro TUIIA 3AIIUTHI B CETAX € MapajuieabHo padoTaronumu punepamu 6(10) kB u B cetsx ¢ emre
Oosiee C0KHON KOH(pUTypanueil.

Jns ceteil ¢ KOMIIEHCUPOBAHHON HEUTPAJIbIO BBIIICYKAa3aHHBIN IPUHIIUI HE TOJNUTCS, TaK KaK Be-
JMYMHA TOKA Ha MOBPEXXICHHOMN JTMHUM MOKET OBITh MEHbIIIE, YeM Ha HEMOBPEXXICHHOI, a HarpaBiieHUe
3TOTO TOKA MOXET OBITh KAKUM YTOAHO. J{J1s1 HUX MCHOIb3yeTcs TOT (DaKT, YTO peakTop B HEHUTpaIH KOM-
MIEHCUPYET TOJIBKO OCHOBHYIO FapMOHUKY TOKA, a BBICIIME TAPMOHMKHU OCTAarOTCs. BeanunHa Toka BbIc-
IIMX TaPMOHUK HE MMOCTOSHHA, & 3aBUCHUT OT CXEMBbI CETH, TOKA Harpy3KH, YPOBHS HANIPSKEHUsI Ha LIMHAX,
MI03TOMY BEJIMYMHA TOKA B 3alllUTE KOJIEOIeTCs U, B OOIIEM ciydyae, OlleHKa YyBCTBUTEIbHOCTH 3aIUThI
110 a0COJIFOTHOMY 3aMepy TOKa HEBO3MOXKHA. YacTo €JMHCTBEHHBIM METOJIOM HACTPOMKU TAaKOM 3aIlIUThI
SIBJIAETCS OIBIT 3aMbIKAHUS HA 3€MJII0, IPH KOTOPOM ONPEEIISIOTCS BETMUYUHBI TOKOB BBICIIIMX FAPMOHUK
Ha MOBPEXJACHHOM U HEMOBPEXIeHHBIX (huaepax. Hanbonpmmii 53ppext npu npuMeHeHUH METO/1a BbIC-
IIMX TAPMOHMK, JaeT MPUHIMII CPaBHEHHs BEJIMYUHBI TOKa Ha ¢uaepax. Ero MoxHO opraHu3oBats Ha
MOJICTAHIIMOHHOM YpOBHE yIpaBieHus. B mo0oM ciiydae BeTMYMHA TOKA BBICIIMX TAPMOHUK Ha MOBpe-
XKJIEHHOM ¢ujepe 60bliie, Y4eM Ha HEMOBPEXKICHHOM.

BennunHa ycTaBKM 3alIUTHI OT MOBBIMIEHUS! TOKA BBICIIEH FApMOHUKH MOXET OBITh pacCuhTaHa
CIIEAYIOIINM 00pazoMm:

I

chm. = kH %’ (15)
HOM
rae ku — koappunment vanéxuoctu (ku=3-3,5);
Ir.13M — TOK BBICIIEH TAPMOHHKH, U3MEPEHHBIN B MECTE YCTAHOBKH 3aIlIUTHI, B HOp-
MaJIbHOM PCIKUMC.
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10.5.2 PacuyéT ycTaBOK HANpaBJIEeHHOM 3aIUTHI OT 3aMbIKAHHMIA HA 3eMJII0 B ceTsX 6-35 kB

10.5.2.1 Bri6op yriia MaKCMMaJIbHOW YyBCTBUTEJIbHOCTH

J1J1st 31T HYJIEBOH MOCIIEIOBATEILHOCTH, PEATUPYIONINX KaK Ha aKTHBHYIO, TaK M HA EMKOCTHYIO
COCTABIISIFONIME TOKOB 3aMBbIKAHUS HA 36MJIIO, YTOJ MAaKCUMAaJIbHON YYBCTBUTEIBHOCTH QPyny = 45° (pHCY-
Hok 10.11).

Jist 3a1UT HYJIEBOM MOCIIEA0BATEILHOCTH, PEAruPYIONIMX Ha aKTHUBHYIO COCTABJISIFOIYIO TOKOB
3aMbIKaHUs Ha 3€MIII0, YTOJl MAKCUMAJIbHOW YyBCTBUTEIBHOCTH Pyy = 0°.

K LWMHAaM

—T1 30HQ
-HeuyBCTBUNTE/NNbHOCTH

I0 CIrd

Pucynok 10.11 — 3oHa cpabaThIBaHMs HAITPABICHHOM 3aIIUTHI OT 3aMBIKaHUI Ha 3€MITIO.

10.5.2.2 BpiOop ycTaBKH 110 TOKY cpadaTbIBaHUS
MuHUMaNbHBIN TOK cpabaThIBaHUS HAIIPABICHHBIX TOKOBBIX 3aIIUT HE TpeOyeTcst OTCTpauBaTh OT
€MKOCTHOTO TOKA 3alMIIAeMOT0 TIPUCOSAMHEHUS TPH BHEIITHEM 3aMbIKaHUH Ha 3eMiTi0. ETo Hamo oTcTpa-

HUBATb OT CYMMApHOT'0O MaKCUMAJIbHOT'O TOKa HeOanmaHca IH6 , KOTOpLIfI MOKET IPOTCKATh 110 pacCMaTpu-

Ba€MOMY yCTPOMCTBY 3anUThI Ipu BHENTHEM O33 U BEKTOP KOTOPOTO MOXKET PaCIioarathbCs B mpeesax
30HBI CpAaOaTHIBAHUS 3AIIUTHIL:
I K,-1,, (16)

rie ka— KoapuuueHT 3anaca, 3HayeHHE KOTOPOTO MOKHO IMPHHATH PaBHBIM 1,1-1,15.

OTCTPOUTHCS OT IKCTPEMATBHBIX HEOATaHCOB, BOZHUKAIOIINX, HAIPUMED, TIPHU SBJICHUAX (eppo-
pe30HaHca, KaK MPaBUiIo, HE YAAETCs, HO OT «PAI0BBIX» HEOAIaHCOB OTCTPOUTHCS HeoOxoaumo. Crox-
HOCTB B TOM, YTO B IPOIIECCE MPOSKTHPOBAHUS 3AIIUTHI OOBIYHO HET TOCTATOYHON HH(OPMAIIHH IS BBI-
YHUCIICHNUS HEKOTOPBIX COCTABIAIOLINX CYMMapHOTo HebajlaHca U ONpeesATh TOK HebaaHca yale MnpH-
XOJHMTCS yKe B TIpoIlecce IKCIUTyaTaliy, KOoraa HeooxoanMasi HHpopMaIus T0CTyIHa.

B nporecce mpoeKTHpOBaHUS 3aIUTHl MOXHO HCXOIUTh U3 00paTHOTrO: o0ecredeHns HeooXo-
JIMMOW YyBCTBUTEIbHOCTH:

amin —

!
Ic;e min — I_w ’ (17)
g
rae ky — HopMupyemblii K03 durineHt gyscTBuTeabHOCTH (ke = 1,5-2);
|, — cymMMapHBIii MUHIMAJIbHBIH EMKOCTHBIH TOK CETH 32 BBIYETOM
€MKOCTHOTO TOKa 3alUIAeMOT0 PUCOEAUHEHHS B PEaIbHOM
«MUHUMAJIHHOMY» PEKHME CETH.
B nmporecce axcmmyaranuy npunercs yoenuTbesl B TOM, 4TO BBIOpaHHOE 110 ycioBuio (17) 3Have-

nue | COOTBETCTBYET TaKKe ycioBHIO (16), T.e. 3ammTa He CpadOTaeT M3JIHIIHE PU BHEITHHUX 3a-

czmin

MBIKaHUAX Ha 3EMIII0 OT P€AJIbHO CYHICCTBYIOIIHNX B CCTU HeOaIaHCOB.
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[Tpu pacueTe ycTaBOK 3aIUTHI BO3AYITHOM JTUHUU, KpoMe cobmtonenust yciowii (16), (17), HeoO-
XOJIUMO PACCYUTATh MaKCUMAIbHOE MEPEX0HOE CONMPOTUBIEHUE Riiep, IpH KOTOPOM 3aruTa OyaeT crio-
cOOHA OTKJIIOYUTh 3aMbIKaHUE Ha 3eMJII0 U IPOBEPUTH, COOTBETCTBYIOT JIM OHH YCIIOBHSIM IKCILTyaTalllu.
XKenarenpHo, 4T0OHI 3ammuKTa ObUIa CIIOCOOHA «IyBCTBOBATHY 3aMBIKAHHE Ha 3€MIIIO Yepe3 MePEeXOHOE
compoTuBJieHHE Topsiika 3—5 KOM.

10.5.2.3 Bpi6op ycTaBKH 10 HANPSIZKEHUIO CPAOATHIBAHUS 3aIIIUTHI

OnbIT MOKA3bIBACT, YTO HEOAIAHC 110 HANPSHKEHUIO HYJIEBOM MOCIIEI0BAaTEIbHOCTH YPE3BbIYATHO
peaxo (mpu OTCYTCTBUH (peppope3oHaHca) npeBbIliaeT 3HadeHue 2,5 B. B cBsi3u ¢ 3TUM MOXKHO MPUHSATH
Uc3min = (5...7,5) B. Ilpu aToM cneayet uMeTh B BUY, 4TO YCTpoilcTBO MP Oyner 4yBcTBUTEIbHEE CTAH-
JapTHBIX ycTpoicTB curHanuzanuu 1no 3Uo, uMmeromux ycraBky nopsaka 20 B. T.e., Hanpumep, npu cpa-
OaTbIBaHUU ycTpoiicTBa MPS Ha curHai, yCcTpoicTBO CUTHATIM3allMU MOXKET U He CpaboTaTh.

10.6 PexomMeHnauuu mo pacyéTy yCTaBOK 3aIUTHI OT MOBbILIEHUSI TOKA 00pPaTHOIi mocJie10-
BaTeJbHOCTH

YerpoiictBo MPS nmeeT nBe cTyneHu ¢ He3aBUCUMBIMU BbIIEpKKaMu BpeMeHu. Kaxaas cryneHs
HMMEET BO3MOXKHOCTh OJIOKHPOBKU OT BHEIIIHETO AMCKPETHOTO CUTHAJIA (ITyCKa OT MHBEPCHOT'O CUTHAJIA),
MycKa 1o HampsHKEHUI0 00paTHOM MOCIe10BATEIbHOCTH.

[ToBbIlIEHHBIE YPOBHU HECUMMETPHUH MUTAIOIIETO HANPSIKEHUS OMACHBI IJIsl IBUTATENIeH YBEIU-
YeHHEM ypOBHS BHOpAIK U HarpeBa. 3aBOI-U3rOTOBUTEIb ABUTATENsI OOBIYHO YCTAHABIIMBAET AOMYCTH-
MBbI€ 3HaYEHUsI TOKOB 0OpaTHOM MOCIIeI0BAaTEILHOCTH. B 3TOM ciydae pacu€THbIe BRIpOXXSHUS I yCTa-
BOK 3aIIUThl 00OpAaTHOH MOCIIEOBATEIIBHOCTH CTPOSITCS HA OCHOBE MACIIOPTHBIX JAHHBIX JBUTATEIIA.

IIpumep. PaccunTtarh ycTaBKM 3aIUTHI OT MOBBIIIEHUS TOKa 0OPATHOM MOCIEI0BATEILHOCTH JIJIst
nsurarens ¢ lnom=545 A, ¢ ITUTENBbHO JOMYCTUMBIM TOKOM OOpaTHOM mocieaoBaTenbHOCTH [ om =
0,11-Inom u TOKOM 0OpaTHOM MOCIENOBATEIHFHOCTH, JOMYCTUMBIM Ha BpeMs 1 ¢ Ispjjom2 =0,55 Thowm.
Tpaucdopmarop Toka ¢ K =600/5.

Bennuuna ycTaBky, 1€WCTBYIONIEH HA CUTHA:

_Vwrgona 1 011545 5

yem> -
Vs Kop 5 600
BennunHa ycTaBKM 3alIUTHI C BBIACPKKOW BPEMEHH, IEHCTBYIOIIEH HAa OTKIOYEHUE:
e soma 1 055-545 5 ~05
A T T T~ =05.

T Ny Kor 5 600

Ecnu cTyneHp OT MOBBIIIEHUST TOKA 00PAaTHOW MOCIIET0BATEILHOCTH UCTIONB3YETCS sl OBICTPO-
JEUCTBYIONIETO OTKJIIOUEHUS MPH CUIIBHOM HECUMMETPUH, TO €€ YCTaBKa cpaOaThIBaHUS JIOJKHA OBITh
ycTaHoBJeHa paBHON 60% OT BeIMYKMHBI HOMUHAIBHOTO (Pa3HOTO TOKA. DTO MO3BOJIHUT 00ECIIEUUTh Cpa-
0aTpIBaHUE CTYNEHM NP NOJTHOM 00pbIBe 01HOU (pa3bl. C qpyroit cTopoHbl, 0OpHIB (a3bl MOT OBl OBITH
BOCTIPHHSIT Kak MexaydaszHoe K3, moaTomy BennyrHa BBIIEPIKKH BPEMEHH dTOW CTYNCHH JOJDKHA OBITH
COIJIAaCOBaHa C 3alllUTaMM OT KOPOTKUX 3aMbIKaHUH. 3HaUeHHEe TOKa 00paTHOM MMocIe10BaTeIbHOCTH OT-
HOCHUTENBHO (pa3HOTO TOKA TIPH OOPHIBE OHOM (pa3bl paBHO:

=11 —058l

\/§ Hazp

Haep !

r71€ lwarp — HOMUHABHBIA TOK HATPYy3KH.

Ecnu 3ammmaemMbiM 00bEKTOM SIBIISIETCS IMHMS, TO TOKOBAas 3aIllMTa 0OpaTHOM Mmociae0BaTeNb-
HOCTH MOXET CIIY)KUTh ISl OTPENeICHUs] HECHMMETPHUYHBIX TIOBPESKICHUN C MaJbIMH BEIIMYMHAMM,
HIDKE YCTaBOK CpabaThIBaHMsI HAIIPABJICHHON U HEHAIPABJICHHOM CTyNeHe MaKCUMaJIbHBIX TOKOBBIX 3a-
IINT.

Bennuuna Toka 00paTHOI mocnenoBaTeaIbHOCTH pu AByX(pazHom K3:

=11 -058l .

J3

rae |k — momHsIi Tok aByXdasznoro K3.
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J1st Toro, 4TOOBI IPEIOTBPATUTS JIOKHOE CpadaThIBaHUE MPU MOBPEKACHUIX B APYTUX 30HAX 3a-
IIUTHI, yCTaBKa BBIACPKKH BPEMEHH JI0JDKHA OBITH COTJIacOBaHa C MapaMeTpaMu JIPYTHUX 3aIIUTHBIX pesie
OT KOPOTKHX 3aMbIKaHUH, YCTAHOBJICHHBIX B CETH.

Pacuer yriia MakCUManbHON 4yBCTBUTEIBHOCTH (yy, JUISI HAIIPABJICHHBIX CTYIEHEH 3aIUTHI OT
MOBBILIECHUS TOKA 00paTHON MOCIIEA0BATEIBHOCTH OCYILIECTBIISIETCS 10 popMmyIie

Omy = 180° - 5 = 180° - arctg(Xn/Rn)
rae X — yIelbHOe HHAYKTUBHOE CONPOTUBICHUE TUHUU, OM/KM;
Ru1 — ynenbHOe HHAYKTUBHOE CONIPOTHBIICHHE JTUHUU, OM/KM

10.7 PekoMeHIaIMU MO PACYETY YCTABOK 3aIIMTHI OT 0OPbIBA MPOBOA

Urto0b1 00HAPYKUTH OOPHIB MPOBO/IA, MOKHO IPUMEHHTH TOKOBYIO 3aIIUTY OOpaTHOM MOCIieno-
BaTesbHOCTH, OJJHAKO, HA CJIa00 HArpy>KEHHOU JINHUM, TOK 00paTHOM MOCIe10BaTeIbHOCTH IPU OOphIBE
MIPOBOJIA, MOXKET OBITh OJIM30K K BEMYMHE TOKAa HeOanaHca B HOPMAJIbHOM pexkuMe (00YCIOBICHHBIN
norpeutHocTbio TT, HecumMMeTpuelt Harpy3ku U T.1.) TakuM o0pa3oM, U3MEPUTENbHBINA OpraH 00paTHOMH
MOCTIEIOBATEIPHOCTH MOYKET HE OTBEYATh YCIOBUSIM YyBCTBUTEIBHOCTH.

CrymneHb 0T 00pbIBa MPOBO/IA U3MEPSIET OTHOIIEHHWE TOKOB OOpPaTHOM MOCJIEA0BaTEILHOCTH U
npsimoii mocienoBateabHocTH (I12/11). [Ipu 0OpbIBE IPOBOA TO COOTHOLICHNUE MEHSCTCS B 3HAUUTEIBHOM
Mepe, YTO MO3BOJISIET 00ECIEYUTh XOPOIIYIO YyBCTBUTEIBHOCTb.

CooTHolIeHre TOKOB 00PaTHOM U MPSIMO MOCIIEIOBATEIHHOCTH IIPU OOPBIBE IPOBOIA OTIPEIEIIs-
eTcs [0 BBIPAKEHUIO:

l, Z,

- - - H
l, Z,+Z,
rae Z,u Z, CONpPOTHBIEHUs HyJeBOH U 0OpaTHON MOCIeN0BaTEIbHOCTEH COOTBETCTBEHHO. Bennunna

oTHOLIeHHUs 12/11 MOXKeT M3MEHATHCS B 3aBUCHMOCTH OT MeCTa HOBPesKIeHUs. [109TOMY XkKenaTenbHO Mpu-
MEHSITh Kak MOXHO 0oJiee 4yBCTBUTEIIBHYIO YCTABKY. [IpakTH4ecKu, 3Ta MUHUMAIbHAs YCTaBKa YIIPaB-
JISETCsl YPOBHEM ITOCTOSIHHO IPHCYTCTBYIOIIETO B CETH TOKA 00paTHOM MmocienoBaTenbHOCTH. OHA MOKET
OBITH OIpeieNieHa PacuéToOM CeTH MM M3MEPSHUSIMH B CTaMH HalaaKu. VI3MepeHust U pacuEThl, BAYKHO
HPOU3BOJUTL C YYETOM PEKHUMOB MAKCHMAaJbHOH HAarpy3ku M pexuma HauOoiblIeil HeCHMMETPHU
Harpy3KH:

l2/li=k, 12, Il

HOpM HOopM ! (18)
rie ka— KoapuuueHT 3anaca, 3HayeHUE KOTOPOTO MOXKHO MPUHATH paBHbIM 1,15-1,2;

lo, [l — HauOosbIlIee COOTHOIICHHE TOKOB 00OPATHOMN H MPSIMOM MOCIIEA0BATEILHOCTH

Hopm HOpM

B pCKUMaAxX MaKCHUMaJIbHOM Harpys3kKu u HanOOJIbIIICH HECUMMCTPUHU HAT'PDY3KH.

Jlns oGecniedeHus COrIacOBaHUS C IPYTUMH 3alllUTHBIMH YCTPOMCTBAMU M yCTPOUCTBAMHU aBTO-
MaTUKHA HEOOXOUMO OTCTPOUTHCS OT UX BBIIEPIKEK BPEMEHHU:

t|2/|1 :tmax +At,
rae t,, —Bpems cpabaThIBaHMs CTYIICHH 3alIUThI MJIM AaBTOMAaTHKH C HAaHOOJBIIEH BBIIECPIKKOM

BpPEMEHH.

B OonbmmHCTBE CllydaeB TOCTAaTOYHON YCTABKOM JIJIsl 3alIUTHI OT OOpbIBA MPOBOJIA SBJISETCS OT-
Hourenue l2/11, paBroe (10-15) %, u 3axepxkka Ha cpabarbiBanue, paBHas 60 c.

10.8 PexomeHAaI[UM M0 OPTraHU3ANUH ABTOMATHYECKOI0 MOBTOPHOI0 BKJIIOYEHHS

B yctpoiictBe MP5 npenycMoTpeHa BO3MOKHOCTh OCYIIECTBICHHUS YETHIPEXKPATHOTO aBTOMATH-
4eCcKOoro MoBTOpHOTO BKIOUeHUS (AIIB) BeIKITFOUaTENs 3aIUIIIAEMOTO TPUCOSIMHEHHMSL.

AIIB nMeeT ycTaBKH IO IJIUTEIBHOCTH MEPBOr0, BTOPOro, TPEThEro U 4eTBEpToro nukia AllB,
o JuiuTensHoCTH OokupoBku AIIB u o Bpemenu roroBHoctH AIIB.

[Tocne cpabareiBanuss MT3 npoucxonut nmyck AIIB. Ilpu sTom 3amyckaercs TaitmMep mepBOTO
uukia (T1), KOTOphIl OTCUMTAB YCTAHOBJIEHHOE BpeMs, IEHCTBYET Ha BKIIOUEHUE BBIKJIIOUATENS PUCO-
enquHeHus. OTHOBPEMEHHO C MOJlauyeld KOMaH/Ibl Ha BKJIIOYEHHUE 3amyckaeTcs TaiMmep Troros, KOTOPBI
OJOKHMpYeT TaitMep MepBOro IMKIJIA ¥ MOAr0TaBIMBACT IIenb ycka BToporo nukiaa AIIB. Eciu B Teuenne
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BpeMeHU Trotos HE MPOU30ILIO OTKIKOYEHHUS BhIKIIoUarelisi, To AIIB cuntaeTcst ycremHbM U MpOr3BO-
nutcst Bo3Bpar AIIB B cocTosiHME TOTOBHOCTH.

Ecnu nepBoe BkiltoueHue 01710 Ha KOPOTKOE 3aMbIKaHue, CHOBa cpabaThiBaeT MT3 u npoucxoaut
myck Taiimepa Broporo nukia AIIB (T2). Talimep mepBoro mukia B 3T0 BpeMs 3a0JIOKUPOBAH.

Taiimep BToporo nukia AIIB, orcunTaB ycTaHOBJIEHHOE BpeMs, ACHCTBYET Ha BKJIIOUYEHHUE BbI-
kimouatenss. OTHOBPEMEHHO 3alycKaeTcs TakMep, KOTOPhI O0KupyeT Ha BpeMs Trotos TaiMepsl Tiep-
BOI'O U BTOPOTO LIUKJIOB.

Ecnu 1 BTopoe BkItoueHne ObII0 HAa KOPOTKOE 3aMbIKaHue, cpadareiBaeT MT3 u mpou3BoauT OT-
kitoueHue. Pabora mo tperbemy u ueTBEpTOMY Kpaty AIIB nmponcxoaut aHaIOrMYHO BTOPOMY.

Ecnu ueTBEpThIit KpaT ObLT HEYCIIENTHBIM, ITycka AIIB Gosbiiie He TPOUCXOIHT.

ITo ucreuenuto Bpemeru Troros MOCIE MOCIEAHETO KpaTa, HE3aBUCHMO OT TOTO OBLIO BKIIIOUCHHE
YCIEUIHBIM WJIM HEeYCHEIIHbIM, ITporcxoauT Bo3BpaT AIIB B ucxogHoe cocrosiHue.

ITpu pyunom uin yepe3 CATY BKiIIOUEHNHU CUIIOBOTO BBIKJIFOUATENS 3allyCKaeTcs TalMep, KOTo-
poiii Ha Bpems Tpnok Onokupyer AIIB. Takum oOpa3om, mpu BKIIOUEHUH BBIKJIIOYATENS] HA KOPOTKOE
3aMmbIkaHue u cpabateiBanuu MT3 nycka AIIB ne npoucxoaut. AIIB Gyner roroBo k AeWCTBHIO MO UC-
T€YeHUU BpeMeHHU Triok.

Bpewms cpabarteiBanust nepBoro kpara AIIB omnpenensercs o clienyronmM yCIoBUsIM:

a) T, 2t +t,,,., =T ypos, (19
rze tr.n — BpeMsi FOTOBHOCTH IIPHBOJIa, KOTOPOE B 3aBUCUMOCTH OT THIIAa IPUBOAA
HaxoauTcs B npeaenax ot 0,1 10 0,2 ¢
TypoB — Bpemsi OTKJIFOUEHHsI BBIKJIIOUaTEIs, TapameTp ycrpoiicta MP (cm. moapaszaen
10. 11).
OTcuéT BpeMeHHU KpaTa 3aIlyCKaeTcsl 0 UCTEYEHUIO BpeMeH! TOTKII IOCiIe BbIAAYU KOMaH bl HA OTKJIIO-
YEHUE BBIKITFOYATEIIS.
0) T2t ,—t,,+t,,, —Totkn, (20)
rze trs — BpeMs TOTOBHOCTH BBIKJTIOUATENsI, KOTOPOE B 3aBUCUMOCTH OT TUIIA
BBIKJTFOYATENs OOBIYHO HAXOUTCA B npeenax ot 0,2 1o 2 ¢, HO JJist
HEKOTOPBIX TUIIOB MOKET ObITH OOJBIIIE;
8.8 — BpeMsI BKIIFOUCHUSI BBIKITFOUATETS.
B) T, >t +t,,, —Torkn, (21)

rae ty — Bpems aemonusauuu cpenbl B Mecte K3 Ha BJI, 3Hauenue koroporo
3aBUCUT OT METEOPOJIOTUYECKUX YCIOBHIA, 3HAYCHUS U JUTUTEIILHOCTH
npotekanus Toka K3, ot pabouero HampsmKeHusI.
OpueHTHpOBOYHOE CpetHee 3HaueHue by i cereit HanpshrkeHueM 110 35 kB BrimountensHo pasHo 0, 1

Bpems 3anaca tian yUMTBIBaET HEMOCTOSIHCTBO BPEMEHU FOTOBHOCTH MIPUBOAA M MOTPELIHOCTh TaliMepa
3alUThI, tar=(0,3+0,5) c.

Jannsre myis pacdyera o yenoBusiM (19) u (20) HaxoasaTest B TEXHHUYECKHX MACTIOPTax MPUBOIOB U BbI-
kirouareneit. OfiHaKo, KaK MPaBUIIo, 3TH JAHHBIE HE BOCTPEOOBAHBI, MOCKOJBKY /ISl OIMHOYHBIX BO3IYIIHBIX
nuHUH 6-35 KB ¢ 0JHOCTOPOHHMM NMUTaHUEM Ha MPAKTHKE BpeMs cpabaThiBaHUS 1 MPUHUMAETCS B Tpe-
nenax (3+5) ¢, 4TO 3HAUUTEITBHO OOJIBIIIE, YeM MOKET MOMYUHThCs 1Mo yesoBusiM (19) — (21). Tlpu Takoit BbI-
nepkke BpemeHu 10 MmoMeHTa AIIB nuHum Hanbosee BEpOSTHO caMOyCTpaHEHUE IPUYMH, BHI3BABIINX He-
ycroitunBoe K3 (magenue nepeBbeB, HAOPOCH! BETOK U IPYTUX MPEAMETOB, IPHOIMKEHUE K TIPOBOIAM TIepe-
JIBIDKHBIX MEXaHM3MOB), a TAK)KE YCIIEBACT MPOU30UTH JiernoHmn3alus cpepl B Mecte K3, ITYD nomyckaer yBe-
JIMYEHHE BBIIEP’KKU BpeMeHH ycTpoiicTB AIIB oHOKpaTHOTO IEHCTBUS MMEHHO C LIEIBIO MOBBIIEHUS (-
(heKTUBHOCTHU JEHCTBHS ITUX YCTPOUCTB.

Ecnu st motpebureneii UTMTENBHBIA TIEPEPhIB AIEKTPOCHAOKEHUS SIBIISICTCS] HENOMYCTHMBIM, TO
BpeMst tans ClieryeT BeIOpath 1o yciaoBusam (19) — (21).

Bpewmst cpabateiBanus 6mopo2o, mpemve2o u uemeepmozo yuxia AlB:

T>(10+15c¢ (22)

310 00BsACHAETCS HEOOXOJUMOCTBIO TOJITOTOBKH BBIKITIIOYATENS K BO3SMOXHOMY TPEThEMY OTKIIIO-
yenuto K3 npu ycroitunBom nospexaeHuu tuHun. Hapsay ¢ 3TuM yBenmueHue T MOBBIIIAET BEPOSITHOCTh
ycrerHoro aevicteust AIIB Bo BropoM mukiie. JIjist BEIKITIFOUarenel ¢ mpyKHHHBIMU PUBOAAMH | HE TOJDKHO
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OBITH MEHBIIIC BPEMEHH! BO3BpaTa IIPUBOJIA B COCTOSTHIE rOTOBHOCTH K AIIB, T. €. BpeMeHu HaTshKeHHs IPYKUH,
pekoMeHnyeMmoe 3HadeHue | He MeHee 15+20 c.
Bpems roToBHOCTH OmpenensieTcs: BhIpaKeHUEeM:

(23)

TFOTOB =1, + t3au¢ e + s
1€ texn — HaMOOJIbIIIEE BPeMsl BKIIFOUSHHUSI BHIKITIOUATEIIS;
tsam — HAMOOIBITIAS BHIZICPKKA BPEMEHH CTYIICHH 3aIIUTHI (B T.4. ¥ BHEIIHEH ),
KOTOpasi MOKeT npousBecTy 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 yctpoiictBe MP5 npenycMoTpeHa BO3MOKHOCTh OCYIIECTBIICHUSI aBTOMATHUYECKOTO BKIIFOUEHUS
pesepBa. 3anyck ABP MoeT mpou3BOAUTHCS 110 CISAYIONTUM (paKTOpaM:

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 ucue3HOBEHUs HaNpspKEHUS Ha paboueM Hc-
TOYHHKE).

HeoOxonumeiMu ycroBusimu 3anmycka ABP sBistoTcs:

- OTCYTCTBUE BHYTPEHHETO U BHEIITHETO CUTHAIA OJIOKUPOBKHU;

- Hannuue curHana «CPABATBIBAHUE ABP» — curnana Hanuuusi Hanps>KeHUs. Ha PE3€pBHOM
HMCTOYHUKE MUTAHUSA U OTKIIOYEHHOE COCTOSIHUE PE3€pPBHOrO BbIKIIOYATENs. JlaHHBIE CUTHAJIBI MOTYT
ObITH COOpaHbI KaK BHELIHSIS LIEMOYKA MM Ha BXO/IHBIX JIOTHYECKUX CUTHAIAX.

Takxe B noruke ABP ncnonb3yrorcs cieayronmye BHEITHUE CUTHAIIBL:

- «bBJIOKMPOBKA»;

- «CBPOC» (cbpoc 610KUPOBKHU UITK TIPU OTCYTCTBHUH OJIOKMPOBKH cOpoc ABP B HauansHOE co-
CTOSIHUH).

ITepBrblit BapuanT padorsl ABP.

[Tpu nosiBI€HUM OJHOTO U3 MEPBLIX TPEX (HAKTOPOB MYCKA MPOUCXOTUT MPOBEPKA OTKIFOUEHHOTO
COCTOSIHUS BBIKJIFOUATEIS, OTCYTCTBUA OJ0KkMpoBKH, Hanuuus curHana «CPABATBIBAHUE ABP». ITpu
BBITIOJTHEHUH 3TUX yciioBui popmupyercs komanjaa «BKIINOUYUTH ABP» (BkitouuTs peseps).

Ecmu otcyrerByer curnan «CPABATBIBAHUE ABP», To ycTpoiicTBo OyieT 0’KuaaTh ero mosiB-
JIEHUE U MU ero nosiBjaeHuu 0ynet BeigaHa komanna «BKIIIOUUTH ABPy.

Bropoii BapuanTt padorsl ABP.

[Tpu nosienenuu curnana «CTAPT ABP» u BKIIIOUEHHOM COCTOSTHUM BBIKITIOUATENS Yepe3 BpeMs
Tagp Oymer Bbimana komanaa «OTKJIFOUUTDH BBIKJIFKOYATEJIb». Ilpu mnosiBieHnn CcurHaia
«BBIKJIIOYATEJb OTKJIIOYEH» npoussoautcs mposepka Hamuuus curnana «CPABATBIBAHUE
ABP» u orcyrctBus OnokupoBku. [Ipu BBINOJHEHMHM 3THUX YCIOBHHM (GopMupyeTcss KoMaHza
«BKIIIOYUTDH ABP». Ecnu orcyrctByer curnan «CPABATBIBAHUE ABPy», To yctpoiictBo Oynet
OKHUJIaTh €ro MOsIBJIEHUE U IIPU €ro MosiBIeHnH OyzeT Bbiiana komanaa « BKIIIOUUTH ABPy (BkimtounTh

peseps).

[Ipuznakom  ycmemHoro  cpabareiBanusi ABP  sBiusercs  Mcue3HOBeHHWE ~ CUTHAJIA
«CPABATBIBAHUE ABP» uepe3 Bpems Tumn nociie Bbliadyl KOMaH bl Ha BKJIIOUEHUE PE3EpBa.

VYcnoBusiMHu BO3BpaTta sBISIFOTCS:

- nosiBnenue curHana «BO3BPAT) (curHana mosiBeHHUs HANpspKEHUs Ha paboueM HCTOUYHUKE U
BKJIIOYEHHOT'O COCTOSIHMS BBIKJIFOUATENS 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
«OTKJIKOUUTD ABP» (otkntounts peseps). [Ipu nponaganuu curnaina «BO3BPAT ABP» Bo3Bpar cuu-
taercsi ycnemsbiM. Ecnu curnan «BO3BPAT» e mponan, To Bbemaéress komanaa «OTKIIFOUUTH
BBIKJIKOUATEJIb» u ABP 6mokupyercs.

®yHkuroHanbHble cxeMbl ABP npuBenensl Ha pucynkax 6.20 — 6.28. [IpeacraBneHHble 0510KU
pealn30BaHbI MPOTPAMMHO.

[Tepen ncnonszoBannem ABP pekomeHayeTcs u3y4uTh Jiorudeckue cxeMbl padotsl ABP (cM. pu-
cyHku 6.20 — 6.28).

Baosicno! Brewmnuii cuenan 610KUposKu unu HeycnewHas paboma 6600a unu 6ozgpama ABP npu-
800sam K urcayuu o1oxuposxu cxemovl ABP. [Ipu smom 6 «Kypuane cucmemsiy chopmupyemces 3anuco
0 npuyune u cpabamvieaem cucnan «bnoxkupoexa ABPy». Copoc onokuposku ABP u 6o3épam cxemvi 6
HOPMATbHBILU PeAHCUM NPOUCXOOUM NYMeM NOOAYU KOMAHObL HA YNPAGIeHUe 8bIKIIoYamenem Uil no GHell-
Hemy cuenany «Copoc onoxuposkuy. Jlocuueckue cxemvi Oroxuposku / copoca onrokuposku ABP npeo-
cmaenenvl Ha pucyukax 6.25 — 6.27.

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

1. JInsa BeIBOAA M3 pabOThI UCIOIB30BAaTh NUCKPETHBIA BXOJ, 3aBEAEHHBIA HA JOIMYECKHH BXOJ
noruku ABP «baokupoBkay, mpu 3tom ycraBka ABP «CoOpoc» nomkHa ObITh 3aaHa kak «Pa3spe-
LICHOY.

Pexomentyercst BRIIOIHATE BBOJ B paboTy ABP mpu OTKIIFOUEHHOM MOJIOKEHUH BBIKIIIOYATEIIS
MIOCPEJICTBOM NepeKitoueHus kiaoda «Beoa/BeiBog ABP» B nmonoxenue «Beeaeno». Ilocne BitoueHus
BbIKITIOUaTens O1okupoka ABP O6yzaer cOporiena.

Ecnu nepexntouenue kimoda «Beoj/BeiBog ABPy B nonoxxenue «BBeieHO» ObLIO BHITIOIHEHO MPU
BKJIFOUEHHOM IOJIO’KEHUH BBIKIIIOYATENS, TO COpPOC OJOKUPOBKH JOKEH OBITh BBINOJIHEH MOCPEICTBOM
[10/1a4M TOTIOJHUTEIBbHOW KOMaH/bl HA BKJIIOYEHHUE BBIKIIOYATEIS.

2. Jlns BbIBoJa U3 paboTel ABP ucnonb30BaTh JUCKPETHBIN BXO, KOTOPBIN 3aBeJEH HA JIOTHYe-
ckuii Bxox joruku ABP «baokupoBkay. [l1s BBoaa B padoty ABP 1o nosnoxxenuto kitoua «BBeneHo»
HE00XO0JIMMO CHUTHAJI C KJII0Ya 3aBECTH Yepe3 «MMITYJIbCHBIN TaiiMep 1o crajy 2-ro TUIa» C YCTaBKOM 1o
Bpemenu 100 mc Ha Beixoq CCJI, KOTOpBIH B CBOIO O4epeib 10JIKEH ObITh 3aBefieH Ha BxoJ] «Copoc 6.10-
KHPOBKM» B COOTBETCTBUU ¢ pucyHKOM 10.12. TakuM 0Opa3zom, Ipu MOJNOKEHUH Kitoda «BbiBeneHO»
ABP 6yner 6mokupoBaH, a npu MepeKII0UYeHNH Kltoua B TojioxkeHue «Beeneno» 6nokuposka ABP 6yner
CHUMATBCS.

__________________________ -
. _ | . |
: JuCKpeTHBII BXOX X04 |
| omoxuposku ABP «6HOAKBHIIJ°OBK3 :

»
Karou ABP | ‘ |
Baeieuo Bblaalu,eno + |

*———

I I ¢ JiL =140 \ JiL -0 Bxox «copoc :
I— i Brox t=100 mc OIOKMPOBKIY |
| cmi [ — | CCl |
T | Nyl | |
| WmnynbcHblii Talimep |
L moemary Zromm a

Pucynok 10.12 — Cxema aiist onepatuBHOro BBoja/BbiBoja ABP n3 pabotst
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[Tyck ABP M0eT oCyIIeCTBISTECS OT COOCTBEHHBIX U3MEPUTEIBHBIX OPTaHOB HAIPSIKCHUS
WJIM 4acTOThI ycTpoiicTtBa MP.

[Tpu MCrIONB30BaHUU CTYNEHH I10 YacTOTE KaK ITyCKOBOTO OpraHa, OHa JOJDKHA OBITh BBEJCHA B
pexume «OTkmodeHne» wm «Ociuutorpad» u 1o e€ cpadaTbIBaHUIO JOJKHO ObITH paspernieHo ABP. B
Hactpoiikax ABP nomken ObITh pa3pelieH MmycK Mo CpadaThIBAHUIO 3aIUTHI.

Yacrora cpabaThiBaHMs YaCTOTHOTO myckoBoro opraHa ABP npunumaercs B npenenax (46+48)
I'n. 3amensieHre 4acTOTHOTIO ITYCKOBOI'O OpraHa HE BHIIOJIHAETCS.

Hanpsowcenue cpabamviéanus pese, pearupyroumx Ha CHUKEHUE HAIPSHKEHUsS, CIeI0BAJIO Obl
BBIOMpaTh TaKUM 00pa3oM, 4TOObI MYCKOBOW OpraH cpadaTbiBal TOJIBKO IMPH MOJTHOM HCYE3HOBEHUU
HanpspkeHus. O1HaKo, BBIOOP OYeHb HU3KOT'O HANpsKEHHs cpabaThIBaHUS BBI3OBET 3aMEJICHUE JIeH-
ctBusi ABP, nockonbKy nBurarenyu Harpys3ku, Bpalasich 0 MHEPIMH I10CIIE OTKIFOYEHUS IUTAHUs, MOTYT
IIPU OIIPEJIEICHHBIX YCIOBUAX MOAIEPKUBATh HA NIMHAX JOCTATOYHO MEUIEHHO CHMIKAIOIEEeCsl Hampsi-
xenue. [loaToMmy pekoMeHyeTesl NPUHUMATh HaNpsiKEHUE cpadaThIBAaHUS MUHUMAIILHBIX peJie HaIlpsi-
xeHus Ucp. paBHBIM:

U.,=(025+04)U,,,. (24)
[Ipu ucnoap30BaHUU B Ka4eCTBE ITYCKOBOTO OpraHa COOCTBEHHOH CTYIEHU 110 HAPSHKEHUIO CIie-

AyeT YYUTHIBATh TY OCOOCHHOCTBH YCTPOUCTB MP, uTo mnpu cHIDKEHMN HarpshKeHus Beex (a3 Huxe S B,
CTYIEHHU 10 HAIpsHKeHUIO OokupyroTes. [loaToMy pekoMeH1yeTcss IpUMEHSTh Clelyroluii crnocob pe-
anuzanuu ABP ¢ mycKOM MO HampsiKEHUIO OT COOCTBEHHOM CTYIECHHU:

- KOH(UI'YpHpYeTCsl CTYIEHb OT IOBBIMICHUS HanpspkeHusi (pexuM «BBemeHO») ¢ ycTaBKOi
nycka ABP, Tam ke peanusyercs BbiepKKa BpeMeHH Ha cpabatbiBanue ABP;

- UHBEPCHBII CUTHaJ cpabaThlBaHUs JaHHOW CTYINEHM 3aBOJIUTCS Ha cpabaThiBaHUE BHEIIHEH 3a-
ITUTHI, BBEJICHHOU B pexxuMe «Otkirouenne» unu «Ocrmmuiorpad». [lo nanHON CTyreHH BHEITHEH 3a-
IIUTHI HeoOXoauMo paspemnTs padoty ABP. B HacTpoiikax ABP nomkeH ObITh pa3pelieH Mmyck 1o cpa-

OaThIBAHUIO 3allIUTHI.

[Tyck cxembl ABP nipu cHuKeHUM Hanps>KeHUs Ha MIMHAX HUKE MPUHSITOro 1o popmyie (24)
JIOJKEH MTPOU3BOIUTHCS C 8b10€PIAHCKOU 8peMenu ISl TPeAOoTBpalleHus n3nuiHux aeicrsuit ABP npu K3
B MUTAIOLIECH CETH UM Ha OTXOJAIIMX 3JIEMEHTAaX, a TakKKe AJs CO3/JaHMs NPU HEOOXOIUMOCTH
ONPEEIIEHHON IMOCIEI0BAaTEIbHOCTU AEUCTBUM YCTPONCTB NPOTUBOABAPUNHON aBTOMATHUKU B
paccMaTpuBaeMoM y3je. JTa BBIAEpPKKAa BPEMEHU MOKET ObITh pealn3oBaHa JHUOO Hemocpen-
CTBEHHO B cxeme mycka ABP, mu6o B cxeme camoro ABP (Tcp).
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Pucynok 10.13 — Cxema HOpMaJIbHO Pa30MKHYTON PaCHpeICTUTEIIBHON CETH

i
i

Bpewms cpabareiBanus Tcp ABP 1omkHO BRIOUpAThCS:
a) 110 YCJIOBUIO OTCTPOMKHU OT BpeMEHHU cpabaThIBaHMs TEX 3alllUT, B 30HE AelcTBUs KOTOpbIX K3
MOT'YT BbI3bIBATh CHIDKCHUS HAIPSHKEHHS HIDKE TIPUHATOTO 110 hopmylie (24):

Tep>t + AL (25)

Tep> 1t + At (26)
rae ti — Hauboubliee BpeMsi cpabaThIBaHMS 3alIUThl IPUCOEIUHEHUIN IIUH BBICIIETO HANpPSKEHUs
nojACTaHIMu (HarpuMmep, 3amuTsl Juauit JI3 uin JI4 npu BeiOope yctaBok ABP2 B cxeme Ha pucyHke
10.13);

t2 — TO ke [u1g mpucoeMHeHU mKH, rae yctaHoBieH ABP (mns ABP2 — nunwmit JIS, J16 unu tpaHc-
dopmaropos, pucyHok 10.13);
At — cTynieHb CEeNeKTUBHOCTH, IPUHMMaeMasi B 3aBUCUMOCTH OT THUIIOB 3aIllUT YCTAHOBJIEHHBIX Ha
JAHHBIX IPUCOECIUHEHUAX C YYETOM NOTPEIIHOCTH IO BPEMEHU U3MEPUTEIBLHOTO OpraHa HalpsKEHUS.
0) o ycnoButo coriacoBanus nerctsuil ABP ¢ npyrumu ycrpolicTBaMu pOTHBOaBapUHHON aB-
toMmatHkH y3na (AIIB, ABP, nenurensHoii aBTomarukoii). Hampumep, ans ycrpoiictsa ABP1 (pucyHnok
10.14) ¢ uenbro oxunanus cpadbarsiBanus 1Byx nukios AIIB JI1(J12):

Tepagp) >(tes Hiame+ cs +12 anB)m 12)Hsan, (27)

rae tc, - BpeMst n1eicTBus Toi cTtyneHu 3amutel JuHun JI1(J12), koTopas Hafe)KHO 3alUIIaeT BCIO
JINHUIO;
t'cs - Bpems neiictBus 3amutel JI1(J12), yekopsiemoit mocie AIIB;
tiAmB, L2 ATIB - YCTaBKM MO BpEMEHU IIEPBOTO U BTOPOTo IUKIOB JBykpaTHOro AIIB munum JI1(J12);
tsan = (2,5+3,5) ¢ B 3aBUCHUMOCTH OT TUIIOB BBIKJIFOUATEJIEH, pejie BpEeMEHHU B cxeMax 3amurt, AlIB,
ABP.

Hns ycrpoiictBa ABP2 (pucynok 10.14) ¢ nenbio oxunanus cpadbarsiBanust ABP1, pacmorno-
KEHHOTO OJIMKe K NCTOYHHKAM MTUTAHUs, BpeMs cpabaThIBaHUS BHIOMPACTCS UCXO/S U3 YCIOBUS:
Tcpar2= Tepappnt tian, (28)

rae tan = (2+3) ¢ B 3aBUCHMOCTH OT TUIIOB BBIKIIOUATEIICH U pejie BpeMEHH B
cxemax ABP1 u ABP2.

ABP, peanmmzoBanHoe B yctpoiictBax MP, npemycMaTtpuBaeT ()yHKIIMIO aBTOMaTHYECKOTO BO3Bpara K
MIEPBUYHOM cxeMe oaBapuitHoTo pexkuma. Jmst yerporicte ABP ¢ Takoit pyHKIHMEH B IIENMAX YCKOPEHUS
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neiictust [1Y D paspertaer He »nath yenemHoro cpadarsiBanust AIIB nuratorueit (padoueit) muHuy, T.€. OCy-
IeCTBIIATH BEIOOP Tcp TOJIBKO 1O yeimoBusiM (25), (26).

JUIMTeNbHOCTh MMIyJbCa JKECTKO HA3HAYEHHBIX pelie BKIHOYMTH/OTKIIOUUTH BBIOMpaeTCs
Oonpbie, yeM HauOoJibliee BpeMsi BKIIOUCHHS/OTKIIOYECHUS BBIKIIOYATENS, T.K. MO OKOHYAHUIO HM-
IyJbCa YCTPOICTBO MPOBEPSIET COCTOSIHUE OJIOK-KOHTAKTOB BBIKJIIOYATENS M IPU HECOOTBETCTBUHU UX
II0JIOKEHUSI TIPEAIIOIAraéMOMY BBIJJAET CUTHAJI O HEUCHPAaBHOCTHU BbIKtouarens. C Apyroil cTOpoHsI
JUINTEJIbHOCTh UMITYJIbCA HE JIOJDKHA OBITh CIMILIKOM BEJIMKa, T.K. OHA SBJISETCS COCTABIIAIONIEH BpeMEHN
nepepsiBa nutanus npu ABP. Pexomenayercss npuHUMAaTh JUIMTENBHOCTD UMITYJIbca He 6onee 0,5 c.

Bkitouenue paboyero BBIKIIFOYATENS [10CIE BOCCTAHOBJIEHUS HANPSKEHUS HAa paboyeM UCTOUHHKE
B TUMOBOH cxeme ABP npousBonutcs ¢ BeIIepkkoil Bpemenu, paBHoil Trsz= (14+15) ¢ (11t Toro 4To0s
yOeIUThCS B MOJHON HMCIpaBHOCTH pabodero mcrouynuka). Emie yepe3 Tor = (4+5) ¢ oTKiIOYaeTcs
pe3epBHBIN BBIKIIOUaTesb. Takum 00pa3om, mpumepHo yepe3 20 ¢ BOCCTaHABIMBACTCS HOPMaJIbHAs cXeMa

MMOJCTaHIHH.
% :
JB,;‘] % Tp2

Pucynok 10.14 — Cxema HOpMAITBHO Pa30MKHYTON pacipe/IeHTeIbHON CETH
¢ HeCKOJbKUMH ¢ ycrpoiictBaMu ABP n AIIB nununit
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10.10 PexoMeHIaIMH 110 OPTraHU3ALMM 3AIMThI IIMH

KopoTkue 3aMbIkaHus Ha MIUHAX KOMIUIEKTHBIX PaCIpeayCTPOHCTB 4acTO MPUBOMIST K OBICTPOMY
Pa3pyLICHUIO TOBPEKICHHOW M CMEXKHBIX SUYEEK, €CJIM OHU OTKJIIOYAKTCA MAKCHUMAJIbHOM 3alUTON
BBOJa. [ToaTOMY, KaKk mpaBUiIO, SYCHKU CHAOKAIOTCS CIIEIIMATLHBIMHA YCTPOMCTBAMHU 3aIIUTHI IITHH.

10.10.1 Opranu3zanus 1yroBoii 3alMThI IHH

[TpuHIMNT nEeWCTBUSA TYTOBOM 3aIIMThl OCHOBBIBAETCA HAa ONTHYECKOM WJIM JUHAMHUYECKOM JEH-
ctBuU 1yru. COOTBETCTBEHHO BBIJEISIOT CBETOBBIC U KJIAMIAHHBIE JATUYUKH PEarupyrolire Ha JTyroBble
3ambikaHus. [IInpoko pacpocTpaHeHbl yCTPONCTBA TyrOBOM 3alUTHI HA OTOTUPHUCTOPAX.

JlyroBas 3ammra IIMH MOXET OBITh peajn3oBaHa B ycTpoiictBax MPS Ha BHelIHel WM TOKOBOM
3amure. [Tyck qyroBoil 3aliUThl MOXKET OCYHIECTBIATHCS MO MOBBIIIEHUIO TOKA, B 3TOM CIIy4ae NpeoT-
BpAaIaeTcsl OTKIIOUYEHUE BBIKITIOYATEIS 3aIUTOMN MIPH JT0KHOM CpabdaThIBaHUN (POTOTHPUCTOPHBIX JATIU-
koB. B ycTpoiictBax MP ayropas 3ammura ¢ MyCKOM IO TOKY MOXKET OBITh peaJii30BaHa M HAa BHEITHEH
3amute (mapameTp «Bxom» 1omkeH ObITh 3a]1aH KaK U3MEPUTENIbHBII OpraH TOKOBOH CTYIEHH!, HAITPUMEP
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«I> 1O»; mapamerp «braokupoBkay - 3anmporpammupoBat kak «DN 1uB.», rme DN — quckpeTHBIi BXOS,
Ha KOTOPBIN MOJaETCsi CUTHAI C (POTOTUPUCTOPA).

10.10.2 Opranu3auus jgorudeckoii 3ammthl muH (JI3LI)

[Mpuniun nevictBus JI3II ocHoBbIBaeTcs Ha ToM, yTo nipu K3 Ha MIMHAX, TOK TPOTEKAET TOJIBKO
yepe3 nutaromue npucoeaunenus. Ilpu K3 B touke K1 (pucynox 10.15) 3amura dunepa Oi1oxkupyer
OBICTPOACHCTBYIONIYIO CTYNEHb Ha BBOJE (CEKIIMOHHOM BhIKIMIOuatrese). [Ipu 3aMblkaHUM HaA HIMHAX
(Touka K2, pucynok 10.15) 3amuTts!l puepoB He UyBCTBYIOT MOBPEXICHHUS U OJIOKMPOBKU OBICTpOICH-
CTBYIOILIEH 3alUTHl HA BBOJIE HE MPOUCXOIHUT.

bnoxupytomiue opranst JI3I BeiBoAsATCS OT Kakaoro ¢uaepa, cCOOMparoTcs BMECTE U IOCTYMAIOT
Ha JUCKPETHBIE BXO/IbI 3aLIUTHI BBOJA U CEKIIMOHHOTO BhIKItOUaTes. [Ipu KopoTKoM 3aMbIKaHUH B TOUKE
K1 cpabaTpiBaeT H3MepUTENBHBIN OpPTaH 3alMThl (huepa 3Q1 U 3aMBIKAIOTCs €€ KOHTaKThI 3Q1.1 1 3q1.2,
OJIOKUPYs OBICTPOICHCTBYIONIYIO 3aIIUTy BBOJA U CEKIIMOHHOTO BhIKrouaress. [Tpu K3 B Touke K2, T.¢.
Ha 1muHax, Tok K3 He npoTekaet HU B OAHOM 3aIIUTE OTXOIALICH JTMHUH, TO3TOMY OBICTPOAECHCTBYIOLIAs
CTYIIEHb HE OJOKHpYyeTcs U padoTaeT Ha OTKIIIOYEHHUE BBOJIA (MJIM CEKIIMOHHOTO BBIKJIFOUATEIS).

Qcs

=0 2 L7

R | | I

o eh ]
Q1 Q2 Q3
K1

3q1.1 301.2
302.1 302.2

+ 303.1 [uckpeTHbin + 303.2 AvckpeTheliA

BX0[, 3ass Bx0A 3ace
) uenu i uenu
6roKMpoBKM 6roKMpoBKM
JI3WW (Ha BBOAHOM JI3W (Ha cekunoHHOM
BbIKMOYaTene) BbIKMOYaTene)

Pucynok 10.15 — ITpuHIun 1elicTBUS JTOTHYECKOHN 3alUTHI IITWH

B kauectBe ucnonuurenbHoro oprana JI3I MoHO KCIIOIB30BAaTh CTYNEHb TOKOBOM 3aIlIUTHI C
yCTaBKOM 110 BpeMEeHHM, pacCUMTaHHOM 10 cienyromueil popmye:

t./BLlI = tcpa6.HO +tcpa5.p +to6p.().c. +t3an ’ (29)
rac tcpa6.1/10 — BpeM4d Cpa6aTLIBaHI/IH HU3MCPUTCIIBHOTO OpraHa 3allUThI (bHIIepa (tcpaﬁ.l/lO =50 MC),
t

to6p.().c.
toopoc ® 20mc);

— BpeMs cpabaThiBaHus peneiHoro Bbixoa (t =~ 5Mmc);

cpab.p cpad.p

— BpeM4d 06pa60T1<1/1 CUrHaJla ¢ JUCKPCTHOTI'O BXOJa Ha 3allIUTC NUTAIOLICTO ITPUCOCANHCHUA (

t —Bpems 3amaca (t,, ~50mc).

Hcxons u3 (29) pekomenayeTcst mpuHUMaTh ycTaBky o Bpemenu JI3I ve menee 150 mc.

VYcraBka no Toky JI3I BeIOupaercs UCX0As U3 YCIOBHS OTCTPOMKHU OT CBEpXTOKOB IOCIeaBapuii-
HBIX MEPErPY30K, T.€. NOCIIE OTKIFOUYEHUS KOPOTKOIO 3aMbIKaHUS Ha OTXOAIIEH JIMHUU:

I — kH ) kC3H I 30
ci3 pab.maxc ( )
kB

171€ lpas. make — MAKCUMANBHBIN pabounii TOK pacipeaycTpoiicTBa.

B cnyuae ucuesnoBenust HanpspkeHus Ha mmHkax JI3L mpu KOopoTkoM 3ambIKaHUM Ha (uaepe
JI3II He OyaeT GiiokupoBaHA U IPOU3OMIET JTOKHOE OTKIIIOUEHHE Beel cekiuu. [1loaTomy pekomeHmyeTcst
BBINOJIHATH KOHTPOJIb HampspkeHus Ha muHkax JI3I c¢ 6moxuposkoit JI3I npu oTCyTCTBUM Ha HHMX
HaIPsKECHUS.
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10.11 PexkoMeHaaIuM 10 OPraHU3aIMN YCTPOHCTBA pe3epPBUPOBAHNS 0TKA3a BHIKJIHYATEIsA
(YPOB)

[Tpunuun neiicreust YPOB cnenyromuii:

- ipu K3 cpabateiBaer 3amunTa, BoIpabaThIBaeT CUTHAI HA OTKIIIOYEHHE BBIKIIOYATEIs;

- €CJIM Yepe3 BpeMs, I0CTATOUHOE JJIs1 OTKIIIOUEHUSI BBIKJIFOUATENS TOK HE IIPONIAAAET, TO BBIIAETCS
CUTHAJI Ha OTKJIIOYEHHE BBIIIECTOSAIIETO BBIKITFOUATENS 3aIIUTOI 0e3 BhIACPKKHA BPEMEHH.

[Tpunun peanuzanuu YPOB Ha ycrpoiictBax MPS nokaszan Ha pucynke 10.16. ITyckoBsie op-
raubl YPOB BrIBogsTCS OT Kaxkoro ¢uaepa, cCoOuparoTcss BMECTE M MOCTYNAOT HA AUCKPETHBIE BXObI
3alUThl BBOJA U CEKLIMOHHOTO BhIKItOUarens. [Ipu kopoTtkom 3ambikanuu B Touke K1 cpabaTeiBaer cTy-
NeHb 3auThI Ppuepa 3Q1 ¥ OTHOBPEMEHHO C MoJaueii KoMaH bl Ha oTkiItoueHue Q1 3amyckaercs Taiimep
Torkn, €CIU MO UCTEUEHUH BpeMEHHU Torn TOK HE MPOMAJ 3aMbIKAIOTCS KOHTAKTHI 301.3 U 301.4, mogaBast
CUTHAJI Ha OTKJIFOYEHHE BBOJAHOIO U CEKIIMOHHOI'O BBIKJIFOUATEIS.

Qcs
QBBIj L]
L 2 [ PR | L
oy o of
K1
301.3 301.4
302.3 302.4
+ 303.3 [nckpeTHbIN + 303.4 [nckpeTHbIn
BXx0oq 3ass Bxon 3acs
uenu uenu
nycka YPOB nycka YPOB
(Ha BBOOHOM (Ha ceKkuMoHHOM
BblKMo4aTene) BblKMo4aTene)

Pucynok 10.16 — [Tpunnun peanuzamuu YPOB

Bpems Tona («BPEMS OTKIIFOYEHUSA» 3amaérca B moamento «BBIKJIKOUATEJIb» mento
«BXOIHBIE CUT'HAJIbI») onpenensieTcs cneAyonuM BIpaKEeHUEM:
T,..,=t +t +t +t.

oMK OMKI cpab.p 3an !

(31)

00p.0.c.
rze torks — HanOOJbIIEe BpeMs OTKIIFOUCHHUS BBIKITFOYATENS;
tsan — Bpemst 3amaca (t, =50mc).

Torn pekoMenayeTcs npuHUMarh paBHbIM (0,15+0,25) ¢ B 3aBUCMMOCTH OT THUIIA IPUMEHSAEMBIX
BBIKJIIOYATEIIEH.

Otxmrouenne no curiainy YPOB M0XHO peann3oBaTh Ha BHEIIHEHN 3alllUTE WM Ha CTYNEHHU 3a-
LIUTHI OT MOBBIMIEHUS TOKA. BO BTOpOM cilydae MyCK 3allUTHI OCYLIECTBIsAETCA 0 curHainy Y POB, npu
3TOM HCHOJB3YETCsl yCTaBKa M0 TOKY, KOTOpasi BEIOUPAETCsl UCXO/s U3 YCIOBUS 00ecreueHus] YyBCTBH-
TenabHOCTH K K3 B KOHIIE OTXOSAIMIMX JTUHUH U JKeIaTeIbHO J0KHA ObITh BbIllIe HAUOOJIBIIET0 Harpy304-
HOT'O TOKa pacnpenycrpoiictsa. IlepBrlil kputepuil sBisercs npuoputeTHsIM. Peanusamnueit YPOB na
CTYTIEHH TOKOBOM 3aIUTHI JJOCTUTAETCs 00Jiee BRICOKAs HaIEKHOCTh paboTel YPOB, T.k. cHMKaeTcs Be-
POSITHOCTB JIOKHOTO JEMCTBHSI TOW aBTOMAaTUKU B CIy4ae CaMOIIPOM3BOJIBHOTO (CIy4alHOIO) 3aMblKa-
HHS KOHTaKTa B 1ienu mycka Y POB.

10.12 Pexomenaanuu no opranusannu YPOB3 (coBmecTHO# peamuzanuun YPOB u JI3II)

B ycrpoiictee MP5 peanuzoBana noruka YPOB3 (pucynok 10.17). IIpunuun neiicteust YPOB3
OCHOBBIBAeTCS Ha COBMECTHOM OJIOKMPOBKE OBICTPOIEHCTBYIONIEH 3aIIUTHI HA MUTAIOIIEM IIPUCOETUHE-
HUU IyCKOBbIMM opranamu Y POB u JI31I.

B yctpoiictee MP5 YPOB3 BBeaeHo B paboTy, eciii 0JTHOBpEMEHHO BBeJeHHI jJoruka YPOB u
JI3LL.
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Pucynox 10.17 — Jloruyeckas cxema YPOB3

Qcs
QBBIj K% L]
| 2 [} 7 PRI | LS
Q1 Qzee Qsee
K1
301.1 3013 301.2 3014
ol Soy 3%
302.1 3023 302.2 3024
@l S 22 3o
+ 303.1 3033 JuckpeTHbii + 303.2 3034 OuckpeTHbii
—1 BXx0A4 3ass — BX0A4 3acs
uenu 6roKMpoBKU uenu 6r1oKMpoBKN
TOKOBOW OTCEYKU TOKOBOW OTCEYKM
(Ha BBOOHOM (Ha cekLMoHHOM
BbIKMo4aTene) BbIKMoYaTene)

Pucynok 10.18 — Cxema nenouxu JI3II-YPOB

[Tpu Bo3HMKHOBeHHH KOpOoTKOTo 3ambikanus K1 (pucynok 10.18) cpabaTeiBaeT n3MepuTeIbHBIN
TOKOBBII OpraH 3amuThl Guaepa — 3aMmbIkatoTcs pene 3q1.1, 301.2 U GIOKUPYIOT TOKOBBIE OTCEUKH Ha
BBOJIE MJIM CEKIIMOHHOM BBIKIIIOUatTene. Eciu nmocne ucreueHus: BhIAEPKKU BPEMEHU Torcr OT MOMEHTa
110J1a41 KOMaH/1bl Ha OTKJIIOYEHHUE BhIKIIouaTesns Q1 TOK He MPOMaJlaeT, TO Pa3MbIKAIOTCs BEIXOIHBIE pelie
3amuThl 3q1.3, 301.4 (peanusyromue Gpyaknuo YPOB), n1e010kupyst TOKOBbIE OTCEYKH Ha MUTAOIINX
npucoequHeHussx. OTceukn OTpabaThIBalOT, OTKIIOUYAs MUTAIONIME MpUcOoeAnHeHus. Eciau mpousomio
noBpexaeHne B Touke K2, To konTakThl 3q1.1, 391.2 ocraroTcs pazoMkHyThIMU, paboTa JI3LI paspemena
u oHa otkirouaeT Qs (Qcs).

Ucxons u3 npunnuna aeicteust JI3L Ha ObICTpoaeHCTBYIOMIEH 3alTUTE MUTAIONITUX TPUCOCTUHE-
HUI He0OX0/IMMa BbIIepKKa BpeMeHu He MeHee 150 Mc. YcTaBka Mo TOKY OTCEUKH BBIOMpAeTCss UCXO/s
U3 YCIIOBUSI OTCTPOMKH OT CBEPXTOKOB MOCIEaBaAPUNHBIX EPETPY30K, T.€. MOCIE OTKIIOUEHHUS] KOPOTKOTO
3aMBbIKaHUS HA OTXOJSALIEH JIMHUY, a TAKXKE IO YCIOBUIO UyBCTBUTEIBHOCTH K KOPOTKHM 3aMbIKaHUSM B
KoHIe puaepoB. O0a 3TUX yCIOBHS JOKHBI OBITH CTPOTO BBIMOJIHEHHI JUIsl 00ecredyeHus: MPaBUiIbHOTO
¢bynkumonuposanus YPOB u JI3ILI, yem orpannyrBaeTcsi BO3MOKHOCTb IPUMEHEHUS TAHHOM JIOTHKH.

YPOB3 umeer mpenmyIiecTBo B TOM, YTO IMO3BOJISIET UCIIOIB30BaTh TOJIBKO OJHH OOIINE ITHHKA
YPOB n JI31, uckmouaet noxHoe neficteue YPOB B ciyuae HenpaBUIIbHBIX JEHCTBUI IEpCOHaa pU
WCIIBITAaHUAX BhIKITIOUaTenei puaepos. Heqocrarkom YPOB3 sBisiercst yBenuueHne BpeMEHH OTKITIOUe-
HUs npu oTpabareiBanuu toruku Y POB no cpaBHenuo ¢ «uncteiM» YPOB (npu npumenernu « CXEMbI
I» cm. 1. 6.5.2). B nanHOM ciydae BpeMsl BbIa4l KOMaH/Ibl Ha OTKJIFOYCHHUE BBIIIECTOSIIETO BRIKITIOYA-
TEJIs BO3pacTaeT Ha BpeMs paboThl ObICTpoeiicTByomIeH cTyneny, T.e. Ha 150200 mc (T.e. oO1iee Bpemst
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
paznensHO# peanuzanuei JI3II u YPOB sBirisieTcst yBenndeHrne YCTaBKH 110 BpEMEHH OBICTPOCHCTBYIO-
1IeH CTYNEeHH Ha MUTAMKX npucoeauHeHusx ¢ 150200 mc qo 250+300 mc (Bpemenn YPOB).

11 METOAUKA ITPOBEPKHU ®YHKIIUN JEINYHTUPOBAHUA

1. CkoH(purypupyiiTe cTyneHb TOKOBOM 3aIUThHI HA OTKJIFOUEHHUE C YCTABKOW paBHOW HOMU-
HaJbHOMY TOKY.

2. CobepuTe cxeMy, peacTaBlIeHHYIO Ha pucyHke 11.1.

3. [TonaiiTe TOK HUXKE ycTaBKU cpabaTbiBaHus, HO HE MeHee 3A. Ilpu 3ToM HanpsKeHHUs Ha
V1 u V2 nomxue! 06T 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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Pucynox 11.1 — Cxema noakmouenust MPS 1i1st mpoBepku paboTOCIIOCOOHOCTH
ACHIYHTHUPOBAHUSA
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12 TPAHCIIOPTUPOBAHUE U XPAHEHUE

MP5 nomxHO fomycKaTh TPaHCIOPTUPOBAHUE BCEMH BHIaMU TPAHCIIOPTA B YIIAKOBKE MPHU YCIIO-
BHH 3aIIIUTHI OT MIPSAMOTO BO3JIEHCTBUS aTMOC(hEpHBIX 0caakoB. [Ipu TpaHCTOPTHPOBAHUY BO3IYIIIHBIM
Tpa"cnoproM MP5 B ynmakoBke JOKHO pa3MelIaThCsl B OTAIUIMBAEMOM I'€pMETH3UPOBAHHOM OTCEKE.
Pazmenienue u kperienue ynakopanHoro MP5 B TpaHCTIOPTHOM CpecTBE JOJIKHO UCKITIOYATh €ro ca-
MOIIPOU3BOJIbHBIE NIEPEMELICHUS U TTAJCHUS.

YcnoBus TpaHCTIOPTUPOBAHUS U XpaHeHUss MPS B yacTu BO3/IEHCTBUS KITUMATHUECKUX (HaKTO-
POB:

- TeMIIepaTypa oKpyxaroiiero Bozayxa ot Mmunyc 40 no mtoc 70 °C;

- OTHOCHUTEJIbHAS BIAXHOCTH 10 95 % mipu 35 °C u Gonee HU3KUX TeMIieparypax 0e3 KOHIeH a-
LIUU BJIary.

MPS5 MOKeT XpaHUTHCA B CyXHX HEOTAIUTMBAEMBIX MOMEIIEHUSX TIPHU YCIOBHH OTCYTCTBUS
MIBbUIM, TAPOB KUCJIOT, LIEI0YEH, arpECCUBHBIX I'a30B, BHI3bIBAIOLIUX KOPPO3UIO METAIIA U Pa3pyLICHUE
iacTMacc.

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 coorserctBur EADC NeBY/112 11.01. TP020 020.02 00166 u TP TC 020/2011

<<3H€KTpOMaFHI/ITHa$I COBMCCTHMOCTb TEXHHYCCKUX CPCIACTB.
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IHPUJIOXKEHHUE A

(cmpaBo4HoOe€)
I'aGapuTHbBIC U IPUCOECAUHUTEIBHBIE Pa3MepPbl, pa3Mepbl OKHA 0/ YCTAHOBKY YCTPOHCTBA
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Pucynok A.1 — I'abaputssie pazmepsl MPS
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Pucynok A.2 — Pa3mepsl OKHa 1 MOHTKHBIX OTBEPCTHM M0/ ycTaHOBKY MP5
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IHPUJIIOXKXEHUE b

(cipaBOYHOE)

Bun 3agHeit manenu TepMuHalia 3auiiuThl 3HEproodopyaoBanus MPS
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Pucynok b.2 — Buz 3anHei manenu TepMuHaia 3alIMThl SHEproodopynosanus MPS. Bapuanr 2
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Pucynok b.5 — Buz 3anHei nanenu tepMuHaia 3aluThl 3Heproodopynosanus MPS5, ucnonsenue ¢
¢bynkuuei nemryatuposanus. Bapuanr 1
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MNPUJIOKEHUE B
(cipaBOYHOE)

Cxembl BHelTHUX npucoegunenunii MPS, T10 73
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IMPUJIOXKEHUE T’

Ta0auubl
Tabmuma I'.1 - Cnucok CUTHAJIOB, UCTIONB3YEMBIX MIPY (JOPMUPOBAHUH BBIXOIHOTO JIOTHYECKOTO CUTHAJIA
Kon Tun curuajaa Kon Tun curuajia
0 HET 49 12> 1O
1 OTKJ1. BBIKJL. 50 12>
2 Bxi1. BBIKIL. 51 12>> 1O
3 HeuncnpaBHOCTb 52 12>>
4 I'p. ycraBok 53 10> 1O
5 Peseps 54 10>
6 Cursanuzanus 55 10>> 1O
7 OTKII0YCHHE 56 10>>
8 SeMis 57 In> 1O
9 ABP Bk 58 In>
10 ABP Otk 59 In>> 1O
11 ABP Biok. 60 In>>
12 Ilyck nuratens 61 Ir> 11O
13 Pa6oTa JI3III 62 Ir>
14 Pa6ora YPOB 63 12/11 1O
15 Bxi. mo ATIB 64 12/11
16 YckopeHune 65 F> 10O
17 1 66 F>
18 J2 67 Q>CPAB
19 13 68 Q>>CPAB
20 J4 69 F<HO
21 5 70 F<
22 J16 71 BJIK Q ITYCK
23 7 72 BJIK N ITYCK
24 J8 73 U> 1o
25 719 74 u>
26 J10 75 U>>Hno
27 11 76 u>>
28 J12 77 U< 1o
29 J13 78 U<
30 J14 79 U<< 1O
31 J15 80 U<<
32 J16 81 uz2> 1o
33 JI1 82 u2>
34 J12 83 uz2>> 1o
35 JI3 84 uz>>
36 J14 85 uo> 1O
37 JIS 86 uo>
38 JI6 87 uo>> 1o
39 J17 88 uo>>
40 JI8 89 B3-1 CPAB
41 o I> 90 B3-2 CPAB
42 > 91 B3-3 CPAB
43 Ho I>> 92 B3-4 CPAB
44 I>> 93 B3-5 CPAB
45 HO 1>>> 94 B3-6 CPAbB
46 I>>> 95 B3-7 CPAbB
47 HO 1>>>> 96 B3-8 CPAb
48 I>>>> 97 ccl
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[Tponomxenne Tabmuie: I'.1

Kop Tun curLajaa
98 CCII2
99 CCJI3
100 CCJI4
101 CCJI5
102 CClJI6
103 CCl17
104 CCIJI8
105 CClJI9
106 CCIJI10
107 CCJI11
108 CCJI12
109 CCJI13
110 CCJI14
111 CCIJI15
112 CClJIl16
113 CCII17
114 CCIJI18
115 CCJI19
116 CCJ120
117 CCI21
118 CClJI22
119 CCJI23
120 CCJ124
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Tabnuma I'.2 - Cicok CUTHAJIOB, HCTIOIB3YEMBIX MPU (POPMUPOBAHUHU BXOTHOTO JIOTHYECKOTO CUTHAJIA,
curHayioB O10kMpoBkH 3amuT 1o |, U, F u mapameTpoB aBTOMaTUKH

Kopn Tun curLaja Kopg Tun curaaja
0 HET 50 BJIC1
1 J1 UHB 51 BJIC2 <MHB>
2 J1 52 BJIC2
3 J12 HB 53 BJIC3 <MHB>
4 J2 54 BJIC3
5 J13 HB 55 BJIC4 <MHB>
6 J3 56 BJIC4
7 J14 HB 57 BJICS <MHB>
8 J4 58 BJICS
9 J15 UHB 59 BJIC6 <MHB>
10 J5 60 BJIC6
11 J16 UHB 61 BJIC7 <UHB>
12 16 62 BJIC7
13 J17 NHB 63 BJICS8 <HB>
14 A7 64 BJICS
15 J18 UHB
16 J8
17 J19 NHB
18 J19
19 J110 MUHB
20 J10
21 J11 MHB
22 J11
23 J12 UHB
24 J12
25 J113 HB
26 J13
27 J14 UHB
28 J14
29 J15 UHB
30 J15
31 J116 HB
32 J16
33 JI1 <VHB>
34 JI1
35 J12 <UHB>
36 J12
37 JI3 <HB>
38 JI3
39 J14 <UHB>
40 J14
41 JIS <UHB>
42 JIS
43 J16 <HB>
44 JI6
45 J17 <UHB>
46 J17
47 JI8 <WHB>
48 JI8
49 BJIC1 <UHB>
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Tao6muma I'.3 - Curgasnsl BHEIITHUX 3aIUT

Kopg Tun curLajaa
0 HET
1 J1 HB
2 1
3 J2 NHB
4 2
5 J3 THB
6 J3
7 14 THB
8 4
9 J5 HB
10 J5
11 J16 THB
12 16
13 7 NHB
14 7
15 J18 THB
16 8
17 19 HB
18 9
19 J10 UHB
20 10
21 11 MHB
22 11
23 12 UHB
24 J12
25 J13 HB
26 13
27 114 UHB
28 114
29 J15 UHB
30 15
31 J16 HB
32 J16
33 J1 <MHB>
34 JI1
35 J12 <UHB>
36 J12
37 JI3 <HB>
38 JI3
39 J14 <UHB>
40 J14
41 JIS <UHB>
42 JIS
43 JI6 <HB>
44 JI6
45 JI7 <UHB>
46 JI7
a7 JI8 <VHB>
48 JI8
49 BJICI1 <MHB>

TepmuHan 3awnTbl s3HeproobopyanosaHus MP5, MO 73
OAOQO «benanektpomoHTaxHanagka», MuHck

Kon Tun curnaja
50 BJIC1

51 BJIC2 <MHB>
52 BJIC2

53 BJIC3 <MHB>
54 BJIC3

55 BJIC4 <1HB>
56 BJIC4

57 BJICS <MHB>
58 BJIC5

59 BJIC6 <1HB>
60 BJIC6

61 BJIC7 <MHB>
62 BJIC7

63 BJIC8 <1HB>
64 BJIC8

65 1> HMO <UHB>

66 I> HO

67 |> CPAF <UHB>
68 | > CPAB

69 > HO <UHB>
70 1>> HO

71 | >>CPAb <UHB>
72 | >> CPADB

73 I>>> NO <MHB>
74 | >>> 1O

75 | >>> CPAbF <UHB>
76 | >>> CPADB

77 I>>>> N0 <UHB>
78 | >>>> 10

79 | >>>> CPAbF <HHB>
80 | >>>> CPAB

81 12> MO <MHB>
82 12> HO

83 12> CPAB <1HB>
84 12> CPAB

85 12>> HO <HUHB>
86 12>> HO

87 12>> CPAbF <UHB>
88 12>> CPAB

89 10> MO <UHB>
90 10> HUO

91 10> CPAB <1HB>
92 10> CPAB

93 10>> MO <MHB>
94 10>> MO

95 10>> CPAbF <UHB>
96 10>> CPAB

97 In> MO <MHB>
98 In> HO

99 In> CPAb <MHB>
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[Tponomkenne Tabmuis 1.3

Kon Tun curuaja
145 u2> MO <MHB>
146 Uz2> MO
147 U2> CPAb <UHB>
148 U2> CPAB
149 u2>> MO <UHB>
150 u2>> U0
151 U2>>CPAB <HB>
152 U2>> CPAB
153 Uuo> MO <UHB>
154 uo> U0
155 U0> CPAb <MHB>
156 U0> CPAB
157 uo>> MO <HMHB>
158 uo>> MO
159 U0>>CPAB <1HB>
160 U0>> CPAB

Kon Tun curnaja
100 In> CPAB

101 In>> MO <UHB>
102 In>> MO

103 In>> CPAB <UUHB>
104 In>> CPADB

105 Ir> MO <MHB>
106 Ir> HO

107 Ir> CPAb <HUHB>
108 Ir> CPAB

109 12/11> MO <HMHB>
110 12/11> HUO

111 12/11>CPAB <UHB>
112 12/11> CPAB

113 F> MO <UHB>
114 F> HO

115 F> CPAb <UHB>
116 F> CPAB

117 Q> HO <HMHB>
118 Q> MO

119 | Q>CPAB <UHB>
120 | Q>CPAB

121 F< MO <MHB>
122 F< WO

123 F< CPAB <HB>
124 F< CPAB

125 Q>> MO <UHB>
126 Q>> HO

127 Q>>CPAb <MHB>
128 Q>>CPAB

129 U> HO <UHB>
130 U> HO

131 U> CPAb <UHB>
132 U> CPAB

133 U>> MO <UHB>
134 U>> U0

135 U>> CPAb <UHB>
136 U>> CPAB

137 U< HO <UHB>
138 U< HO

139 U< CPAB <MHB>
140 U< CPAB

141 U<< HO <HHB>
142 U<< HO

143 U<< CPAF <UHB>
144 U<< CPAB
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Tabnuma I".4 - BeixoiHbIe CUTHAIIBI pelie, HHAUKATOPOB

Kox Ha3Banue Kox Ha3Banue Kox Ha3zBanue
0 HET 52 J10 104 | 1 >>CPAbB

1 OTKIJI. BBIKJI.<MHB> 53 J11 <1 HB> 105 | I >>> MO <UHB>
2 OTKIJI. BBIKJI. 54 J11 106 | [>>> HO

3 BKJI. BBIKJI.<MHB> 55 12 <MHB> 107 | | >>> CPAB<UHB>
4 BKJI. BBIKJL. 56 J12 108 | [ >>> CPAbB

5 HEUNCIIP. <WHB> 57 13 <1HB> 109 | | >>>>10O <UHB>
6 HENCIIPABHOCTb 58 113 110 | I>>>>10

7 PE3EPB 59 J14 <MHB> 111 |1 >>>> CPAb <UHB>
8 PE3EPB 60 J14 112 | | >>>> CPAbB

9 PE3EPB <MHB> 61 J15 <MHB> 113 | 12> MO <MHB>
10 PE3EPB 62 15 114 | 12> MO

11 CUTHAJI. <HHB> 63 J16 <VHB> 115 | 12> CPAb <MHB>
12 CUTHAJIM3ALINA 64 J116 116 | 12> CPAb

13 OTKJIFOYEHUE <MUHB> 65 JI1 <MHB> 117 | 12>> HNO <MHB>
14 OTKJIFOYEHUE 66 JI1 118 | 12>> HO

15 3EMJISI <MHB> 67 J12 <MHB> 119 | 12>>CPABb <MIHB>
16 3EMJIA 68 JI2 120 | 12>> CPAB

17 ABP BKJI. <MMHB> 69 JI3 <MHB> 121 | 10> MO <HUHB>
18 ABP BKIJIL. 70 JI3 122 | 10> HO

19 ABP OTKJI. <UHB> 71 J14 <MHB> 123 | 10> CPAb <MHB>
20 ABP OTKIJL 72 J14 124 | 10> CPAb

21 ABP BJIOK. <MHB> 73 JI5 <MHB> 125 | 10>> MO <HMHB>
22 ABP BJIOK. 74 JIS 126 | 10>> MO

23 | Ilyck nBurarens 75 | Ji6  <UHB> 127 | 10>> CPAB<MHB>
24 PE3EPB 76 J16 128 | 10>> CPAB

25 PABOTA JI3II <MHB> 77 JI7 <MHB> 129 | In> MO <UHB>
26 PABOTA JI3II 78 JI7 130 | In> MO

27 PABOTA YPOB<MHB> 79 JI8 <1 IHB> 131 | In> CPAb <MHB>
28 PABOTA YPOB 80 JI8 132 | In> CPAB

29 BKJI. I10 ATIB <MUHB> 81 BJIC1 <MHB> 133 | In>> MO <MHB>
30 BKIJI. T10 ATIB 82 BJIC1 134 | In>> UO

31 YCKOPEHUE <MHB> 83 BJIC2 <1HB> 135 | In>>CPABb <MHB>
32 YCKOPEHUE 84 BJIC2 136 | In>> CPAbB

33 1 <1 HB> 85 BJIC3 <1 IHB> 137 | Ir> MO <UHB>
34 A1 86 BJIC3 138 | Ir> MO

35 J2 <1 IHB> 87 BJIC4 <VUHB> 139 | Ir>CPAb <HHB>
36 A2 88 BJIC4 140 | Ir> CPAB

37 J13 <MHB> 89 BJIC5 <MHB> 141 | 12/11> 1O <MHB>
38 J3 90 BJICS 142 | 12/11> HO

39 J14 <MHB> 91 BJIC6 <MHB> 143 | 12/11> CPAb <UHB>
40 J14 92 BJIC6 144 | 12/11> CPAB

41 J5 <MHB> 93 BJIC7 <1HB> 145 | F> MO <UHB>
42 A5 94 BJIC7 146 | F> HO

43 J16 <UHB> 95 BJIC8  <UHB> 147 | F> CPAb <UHB>
44 6 96 BJIC8 148 | F> CPAbB

45 7 <MHB> 97 I1> HO <MHB> 149 | Q> HO <MHB>
46 | o7 98 | I> MO 150 | Q> MO

47 J8 <1HB> 99 | >CPAb <MHB> 151 | Q> CPAB <UHB>
48 J18 100 | > CPAB 152 | Q> CPAB

49 J19 <UHB> 101 I >> 1O <MHB> 153 | F< HMO <MHB>
50 A9 102 | I>> HO 154 | F< HUO

51 J{10 <UHB> 103 | >> CPAb <MHB> 155 | F< CPAb <MHB>
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[Tponomxenue Tabmue .4

Kon HasBanue Kon HasBanue Kon HasBanue
156 | F<CPAB 205 | B37 CPAb <MHB> 254 | CCJI23
157 | Q>> MO <MHB> 206 | B37 CPAb 255 | CCJI24  <UHB>
158 | Q>> HO 207 | B3 8 CPAb <MHB> 256 | CCJ124
159 | @>> CPAb <MHB> 208 | B3 8 CPAbB 257 U> Bosspar <MUHB>
160 | @>> CPAb 209 | CClll <VHB> 258 U> Bo3Bpar
161 | U> MO <MHB> 210 | CClll 259 U>> po3spar <UHB>
162 | U> 1O 211 | CCJI12  <MHB> 260 U>> po3Bpar
163 | U>CPAb <HHB> 212 | CCJ12 261 U< Bo3spar <MUIHB>
164 | U> CPAB 213 | CCJI3  <HHB> 262 U< Bo3Bpar
165 | U>> MO <MHB> 214 | CCJI3 263 U<< BosBpar <MHB>
166 | U>> HO 215 | CCJI4  <MHB> 264 | U<< Bo3Bpar
167 | U>>CPAb <MHB> 216 | CCJl4 265 U2> pozspar <MUHB>
168 | U>> CPAb 217 | CCJI5 <MHB> 266 U2> BozBpar
169 | U< MO <MHB> 218 | CCJI5 267 U2>> posepat <MHB>
170 | U< MO 219 | CCJl6  <MHB> 268 U2>> Bo3Bpat
171 | U<CPAb <MHB> 220 | CCJI6 269 U0> pozspar <MHB>
172 | U<CPAbB 221 | CCJI7  <MHB> 270 U0> BozBpar
173 | U< MO <MHB> 222 | CCJ17 271 U0>> Bozepat <MUHB>
174 | U<< HO 223 | CCJI8  <MHB> 272 U0>> BozBpat
175 | U<<CPAb <IHB> 224 | CCJI8 273 F> BozBpar <UHB>
176 | U<<CPAb 225 | CCJI9 <MHB> 274 F> Bo3Bpat
177 | U2> HO <MHB> 226 | CCJI9 275 | Q> Bo3Bpar <MUIHB>
178 | U2> HO 227 | CCJI10 <MHB> 276 Q > Bo3Bpar
179 | U2> CPAB <MHB> 228 | CCJI10 277 | Q >> Bosepar <MHB>
180 | U2>CPAB 229 | CCJI1l  <HMHB> 278 | Q >> Bo3Bpar
181 | U2>> MO <MHB> 230 | CCJI11 279 |BJIK Q ITYCK
182 | U2>> HO 231 | CCJI12  <VHB> 280 |BJIK NITYCK
183 | U2>> CPAB <UHB> 232 | CCJI12
184 | U2>> CPAB 233 | CCJI13  <WHB>
185 | U0> MO <MHB> 234 | CCJI13
186 | U0> MO 235 | CCJI14  <UHB>
187 | U0> CPAB <MIHB> 236 | CCJI14
188 | U0O> CPAB 237 | CCJI15  <WHB>
189 | U0>> MO <MHB> 238 | CCJI15
190 | U0o>> 1O 239 | CCJI16  <VMHB>
191 | U0>> CPAB <MIHB> 240 | CCJI16
192 | U0>> CPAB 241 | CCJI17  <UHB>
193 | B31CPAb <HHB> 242 | CCJI17
194 | B3 1 CPAB 243 | CCJI18  <UHB>
195 | B32CPAb <HHB> 244 | CCJI18
196 | B32 CPAb 245 | CCJI19 <HHB>
197 | B33 CPAb <HHB> 246 | CCJI19
198 | B33 CPAB 247 | CCJI20 <HHB>
199 | B34CPAb <MHB> 248 | CCJI120
200 | B34 CPAb 249 | CCJI21 <UHB>
201 | B35 CPAb <MHB> 250 | CCJI21
202 | B35 CPAb 251 | CCJI22  <UHB>
203 | B36 CPAb <HB> 252 | CCJI22
204 | B36 CPAB 253 | CCJI23  <HHB>
TepmuHan 3awnTbl s3HeproobopyanosaHus MP5, MO 73 167 www.bemn.by

OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by


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

IIpunosxenue k norosopy Ne OT«__ » 20

Kapra 3aka3a Ha TepMUHAJ 320U THI JHeproodopyrosanuss MPS

3aKa3uyuk
Tun MP:

-[xx]

IMP5 |- [ XX|-[xxx|-| X |-

JII — ¢yHKIUS JenTyHTUPOBAHUS

B — Bce Kl1eMMBI BUHTOBBIC

BapuanT ucnioynnenus untepgeiica:

1 — Oausn nopt RS-485 (MP-CETb),

2 — JIsa mopra RS-485 (MP-CETb);

2(103) — 1sa mopra RS-485 (MP-CETb, MOK 60870-5-103);
3 — Jlpa ontrueckux moprta tuna ST (MDK-61850);

4 — JIsa mopra Ethernet tuna RJ-45 (MDK-61850)

HomunansHoe HanpspKeHUE MTUTaHUS:
110~ Un =110 B;

230- Uy ~230B/=220B
XXX(XX) —nHO€ HanpsHKEeHUE

Bepcust nporpaMMHOro oOecrieueHus:
73

Tepmunan 3amuTs! 3HEproodopynoBanus MP5

KoauuyecTBO H3aeIMH: IIT.
TexHu4yeckoe ONMCAHUE U PYKOBOJICTBO 110 IKCIIYaTAlUM: IIT.
3AKA3YUK: N3I'OTOBUTEJIb:
« » 20 I. « » 20 T.
MLII. MLII.
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